




�zP-5XP�q
#�O#�Ã� ���L6 � ��q O��" P5qK �O�[w �R�O ��#�P. � 4�P�L� �#�Q#X� ���q O���" P5�qK 
���q O���" 4��#Ã� �	�"�Q#X �#�Y�O
��#JK�O +��X O#�� �#���"O��+$ �XL���� KO"L�#5�X" P5�qK 
�"P��" +$ ¿.#�� 4�P�L� �#�Q#X
�P�� 3O"Q� �#�O#�Ã� ���L6� ��}�Ä vO"L�� RwP�� 
 ��#-�5�[2 O���" 4��#Ã�� 
O�[w �R�O ��#�P. � 4�P�L��#�Q#X ��"P�6����� 
3"O#[5�"���L�6 � ���q O��" P5qK�O�[w �R�O ��#�P. � 4�P�L��#�Q#X
 ��O�_���] ����R���O ��#�P��. � 4�P�L��� �#�Q#��X 3"O#[5���"
	��� �O#���\ ��P��[� �#�O#�Ã�����	 ���������O�[w!,6%1 ���������������������� GO�� �����������������O#�\ |�Ã~"O�5XK�. b�.P���������]� ��#�.#5w!

�#�Q#X�o~"��" P�"�|�X����P�y[�2� #��." PJ � 3"O#WJ � |�X �� �O#�� � |�X���R�O��#�P. � 4�P�L� �#�Q#X �+ �+$ �XL��� KO"L�#5X" P5qK 
�"P�" +$ ¿.#�� 4�P�L��4X�Pq �K ��"��Ä �; �3"O#[5�" � ��}Ä vO"L� RwP� �O�[w!
7$ ����U�� ����Y ����

,6%1 ������������� ������������� Æ.#\
	�"�Q#X �#�Y�O
��#JK�O +��X O#�� �#���"O#�O#�Ã� ���L6 � ��q O��" P5qK��L��w ���63"O#[5�" � ��}Ä vO"L� RwP� ���#-�5[2 O��" 4��#Ã� �O�[w �R�O ��#�P. � 4�P�L� �#�Q#X�P\#����� 
�IW� ���� �{�" /#B{#�O ����� �4��u�}�X#u��q" Pz�5�~/#B |FQ �WX�� ��q#E¼ � /#B�4X" f�pE� P\#� �"P. r�tF ���



�~#Ã6 ��W.

�O���>4X#�OO�[w �R�O ��#�P. � 4�P�L� �#�Q#X�#�Q#X V��O P5qK
����������������� ��O#�\ �"O#Ç�#��2 � �"O�#[� 
��"P>" �#��#y5XK �. ��#�[I.��������� �H�O#6

	�"�Q#X �#�Y�O
��#JK�O +��X O#�� �#���"O�j�a��

�#h� +�BO#B OK � �>K�. � ��#�P. ���#u ���K#� j�a�� ��"P�Ä �#�CPe ��"P>" �#�KO"L�#5X" ��#� ���$ K#�5X" �.
��.	 �"P��Q� 3'��� �������� GO��� 
������ 3������ �O#��\ �.�_�
 O�[w ��"P�Ä �#�F Pe ��"P>" � ��q
+���X O#��� �#����"O��"���Ä #�. �#�Q#�X ���" �#�O#�Ã�� ���L�6 � ���q O���" P5�qK ��� �O#��\ ��P�[� 
4X��2

�KKPz�� Å�." ��X ��Pz j�� Q" �	�"�Q#X �#�Y�O
��#JK�O
� L��#�� �K#p5X" #���"O �"��Ä �. ��P[� ��" Q" L��"�6�� Py�K |�"�Ä � �"O#Ç�#��2
O�#[� �#XL��� 
 ��"P>" �#��#y5XK
�4W�� ��"R~" ��P[� ��" K#p� 4�#ÄO 
L�\#. �5\"K O#�5J" OK P5�. �#�#���"O � #�|�Ã~"O�5XK 
#�\�O �w �6O�¼ OK

�#�O#�Ã� ���L6 � ��q O��" P5qK �"P. "O ��Ry�#> �#�#���"O #� #�Y�O 
#�|�Ã~"O�5XK Q" �"�IW� L�#. �L\ K#� |�"�Ä
�L�O"K {#XO" 
�#�Q#X ��"

KPÄ �O#5X L�E��#�Q#X V«ªO w O���> V«ªO �w#q�



�z#q6 ©�W. O#5py[�2w ©qz#³b� 	�=}bX �#bu�" 3#qz#³b�
 ©«�b6 �bF"P� OK #ÐKO"LÏ#5X" w #ÐO#«q� 
²."�° Q" ¨K#Ã5X"
#�bFPb´ �K#_5bÈ" w �}bÄ ©«>�b6 µ#E¡b. �bÏ"P�s �#�FP´ �O"L�xÏ w �O"KP.¨P�. 
"P>" 
�F"P´O"KO�bbJP. ¨Tbªw �b5«�Ð" Q" �O"KP.¨P�. w �O"L�xÏ �#Ð©}ªRÐ w 	L«Ã� P�s
 "P>" w �F"P´ 4«Ã«Ì!�L\#.��	�"PbªQw �P5Eb� 3'«bÐ �������� GO�b� ©.�_b�
 O�b[Ì �Ï"P�s �#ÐCP´ �ª"P>" w �}Ä �#·Ï©b. �Q� ©>�b6 R«bÏ w CPb´ �"Pb>" w ©«�b6 �bF"P� OK �}Ä ²."�° w #ÐKO"LÏ#5X" 
#ÐO#«q� �P«yO#u.�4X" ¨K"K O"PÈ �L> L«Ì!'6 KO�� "O #�FP´ ¨L\�#�6 4�«È OK �O"KP.¨P�. w �O"L�xÏ �#Ð©}ªRÐwP«Ï 3O"Qw +$ O��" 
�"Pª" OK +$ m.#}� 4ªKwLE� w ��«¡È" ²ª"P\ w ¨L\ K#ª ,6"P� ©. ©>�6 #.w 4ªPªLb� �#�Q#bX �}bÄ O�b�" 4Ïw#qb� �O#u�bÐ #. 	O�[Ì +$ �XL}�� �#ÐKO"LÏ#5X" ©«�6 CP´
©b. �"LÈ" ©>K�. w ©�#ÏP. ��Ï#È �� ¨K#� U#X"P. 	#ÐO#«q� ÎªwL6 w �}Ä O��" P5ÄK
 O�[Ì �RªO©�#ÏP.�4X" ¨K��Ï +$ �XL}�� �#ÐKO"LÏ#5X" ©«�6�4X" ¨L\ ÎªwL6 w ©«�6 PªQ KO"�� Î5\"K P·Ï OK #. +$ �XL}�� �#ÐKO"LÏ#5X"���_J w ����s ZI. OK �À#\ �"P·}-F#� w �#X#}\O#Ì �#Ð©.P=6 w #�__I6 Q" ¨K#Ã5X" ��¡¡�z"Î«. �#ÐKO"LÏ#5X" w P-5q� NJ%� w m.#}� Q" ¨K#Ã5X" �
©qz#³� �#ÐLF"w 
�5q}� �#ÐLF"w 
#ÐK#�Ï 
#�Ï#�Q#X 
�ª"P>" �#�Ð#x5XK +O#=6 Q" �P«y!¨P�. �4J#X w �F"P´O�[Ì �z#�P«À w �z#� m.#}� Á�6" w #�ªO#Ì!¨O#.wK Q" R«ÐP2 �3#WX�� Pª#X w �"Pª" �5q}� 3#Ç«ÇE6 w KO"LÏ#5X" ©WX�� ��s KO�� ÎªQ"�� w ���" ©. ©>�6 �KO"LÏ#5X" ¨L}}Ì!©«�64X" L«b�" 
KO"LÏ#5bX" Îbª" KO�� OK P·Ï O#�¸" w �XOP. �"P. �P5E� �#X#}\O#Ì Q" Pu[6 Î�°�ª#ÃÌK�J w4ÄP[«2 �"P. 
¨L\ K#ª �#ÐKO"LÏ#5X" �P«yO#u. #. 
+$ ZI. �"O#ÌOLÏ"4XK w �#ªP=�OK ¨LÏQ#X �#ÐP·Ï O#�¸" #. R«Ï �#__I5� w �"P·}-F#� w ¨K��Ï Y�6 O�[Ì �#�5«z#qÄ Q" ZI. Îª"�L}}Ì 4ÌO#[� #ÐKO"LÏ#5X" Îª" ��#u6��q O��" ��#Ã����� R��#2



�5��w �#`Ä",�wP6
�XL��� ��q �5��w � �L�KPz ���6 �L�XO�J L��F UL��� � �5�B �WFL�E� UL��� �#�#u$ cX�6 KO"L�#5X" ��"�4X" �K"K O"Pu ,��_6 � �XOP. KO�� "O �$ |F"�X � ��#JK�O� 4X" P�Q CP\ �. �#-p~" ,�6P6 �. 	|F"�X � ��#JK�O �XL���
 � �O#�\��q �5��w �#`Ä" ��#X"Æ�~�OL�� U#�\O#w! ,�-F ��. ���"P." L�E� �#u$�S�~�OL��U#�\O#w! #���. ��PÇ~"L-Ä �#u$�2 �XL��� � v!#J Æ��#Ç� U#�\O#w! ��#[5}� �A��#B #��O ��#J�.$�#��Q#XU#�\O#w! �5�B �WFL�E� �#u$Æ�~�OL�� U#�\O#w! �L�XO�J L��F �#u$�#�5J#X � �"OU#�\O#w! Pq�Ã�p\ ��WF �#u$�[Ç�Q � �O#�.$ U#�\O#w! P5��w ��L~"��Ä�#u$Æ�~�OL�� U#�\O#w! ��#�#X �~�L�E���WF �#u$�O"KR�I.$ � +$¿.#�� U#�\O#w! Æ}� �}Ä�#u$�.$�#��Q#XU#�\O#w! "Lq�e� O#-> �#u$



,~#d�4XP�q
����������Ep½ ����������"��Å� ��Lt�� 3#�}w! ��� �X#X" o�O#Ã6 � ���#p� ���� +��X O#�� 3#Ã~#d� ���"K ���� +��X 3"O#WJ ���#p� ���� �"P�" � �#�> OK �R�I}�X ���
�� +��X �S�~�OL���X#X" ���#p� ���� �$ j"��" �YO#. ����� #�+��X j"��" � �#[�� ����� +��X KO�$P. �"P. ��#2 3#Ä�e" ����» +��X KO�$P. �#�\�O ����» �aPq �#�.��X ���
�� +��X O#�� �#�\�O �L�.�t-e ���� �"�Q#X3#�"Lu" ����� �"�Q#X P�m 3#�"Lu" ���
�� �Q#I� Q" �K#p5X" #. +��X O#�� ���� �}w���#p� ����� +��X O#�� �Q#I� j"��" ����� �RI� Z�#=�z � |E� ����� +��X �.#�L��O ����» �O"KP.�P�. 3#hF�� ����� �K#_5u" 3#hF�� ���
�� +��X �Q#XK�LE� ���� �O�z! ����� L�-}�X �#�O"��K ���



,~#d�4XP�q
����������Ep½ ����������"��Å�� +��X n"PE�" ���� +��X n"PE�" �#�\�O ����»� +��X n"PE�" OK �Q�3#hF�� ����»� n"L�" P�#X �"P. +��X n"PE�" ���
�»� 	��#JK�O
 �"P.$ �Q#W�. ���»� ��#JK�O �ONy.$ �"�6 Z�#w |�"�Ä ����»� �"P.$ �Q#W�. OK P:�� �#�P�l5� � |�"�Ä ������ ��#JK�O #� �"P.$ �Q#W�. �#�\�O ���



��Lt�
�"�T�� 4���" Q" 
#��$ j�u� Q" �\#� ��#> � �~#� 3O#WJ f#E~ �. �~#WÇ[J � �~R~Q 
|�X 
�Ã�-e �#��. ��. OK� #�X$ OK �T�� �. #��K b#t� Q" �"�O#2 OK |�X Q" �\#�3"O#WJ K�>��3#Ä�e" � O#�$ K#�5X" �. �L�\#.�� O"KO�JP.�Ç���" K�>� #. �L�K��]#_5J" K�J �. �Ã�-e �#��. Q" |¼#F 3"O#WJ ��. OK "O �"R�� ��P5[�. 
��X��#�u"�Ç�~ 
4X" �L[� P[5�� #� O�[w OK �~R~Q � |�X Q" �\#� 3"O#WJ ]�_J OK �"�W�#t� 3#Ä�e" � O#�$ ���w!#6K#�Q +�#�6 f#E~ �. |�X �~#� 3"O#WJ 
�~R~Q Q" �\#� ��#> 3"O#WJ 4���" Q" �5\Nz �w LXO�� Ph� �. ���B�KP�z�� O"Pu �P6�#. �-6P� OK Py�K ��X Q" �$ ¿�X� YP5Wz � �XÆ� Q" j�u�
OK Py�K 3O#-Ä �. �4X" �qK#_6 �Ã�-e {#Ãq�#��L�L2 � ��#W�" �#�5�~#Ãq Z�wOL�" |¼#F �Ã�-e �#��. ¿u"� OK4pz �"�6�� �5F 
ÆB�w �Ã�-e �#��L�L2 #��6 �� 
�Ã�-e �#��L�L2 |�Ä �Q�F OK��#W�" �#�5�~#Ãq K�-� 3O�¼RwP�6 |�~K �. 
|�X KO�� OK �5Ç� ��" �L\ L�"�I� �Ã�-e �#��. O��i �. P=�� 
R�� ÈOR. �Ã�-e �#��L�L2 j�u��4X" 4���" R�#F #�4\L.��X OK P[. �K#_5u" �#�5�~#Ãq �-W�
OK �4X" ��#���2 4��#� �"O"K 4\L.��X Q" �#W�" �K#p5X" � |�X K"LJO ��. Z�wOL�" �w KPw �>�6 L�#. )��a{#F OK #��2 3O�¼ �. 4\L.��X KP.O#w 
K�\ �5qPz Ph�OK ��}Ã� |�#Ä Æ� �"��Ä �. L�"�6��|�X �Ãu"� �w �~#FO#�� 3#�"Lu" �#=�" 
KO"�� Q" �"�O#2 OK �L�w�� P��l6 �#�Q #. )��"K |�X 3O#WJ �w4pz �"�6�� 
"N~ �4X" P��l64}Ã. �w ,�6P6 ��" �. �KO�$����"Pq "O 4\L.��X 3"P��l6 OK ¿�PW6 3#->�� 
�$ 3"PdJ Q" 4i#pF �+��X3"O#WJ 
4\L.��X P5[�. �ÃX�64}Ä �. �$ ¿-6 �. � L�$��K�>�.4\L.��X �#�w!#X �#�M" OK �w�.M#w �#���e"�L�w�� "L�2 ���Rq�}-u 4�Ãa� �. 4-W� +��X
K�LE�� ��#�> � �~#�� Q" �Ä" �$ U��}� � ��t5W� 3"O#WJ �. #��6 |�X 3"O#WJ �w 4X" ��" �>�6 |.#u �5Ç�O#:$ � �e#-6O" �5W�X OK �pu� K#=�" |�-u Q" �$ U��}�P�m �#z � ��t5W�P�m 3"O#WJ �KO"�� OK �Ç}. �K�\���Q" �\#� 3#Ã�#a Q" �P5[�. �Q� 
KP�z��� O"Pu �>�6 KO�� �"L�B ���Ã� �w �$ �d�E� 4W�Q � �Ä#�5>" ��X�KP�z��P.OK "O �zKR}�X

�



3#�}w! ��
�X#X" o�O#Ã6 � ���#p� ���

�� )ORRG RU )ORRG :DWHU �� )ORRG 3ODLQ

�+��X #� |�X �����

��#JK�O |J"K OK 
���Q DdX OK+$ 	�K#ÄP�m
 K#�Q �#�P> #� Q"P6 Q" 4X" 3O#-Ä +��X #� |�X 
o�PÃ6 s-e�>�� @ �K�\ �>�6 |.#u �O"NzP:" �. P=�� �w |F#X �td�� OK #� �B#�OK OK 
�"P}�X OK

+��X �S�~�OL�� �����
��" Q" ZI. �$ �. +��X �S�~�OL�� 
���w o�PÃ6 4Ã�-e OK+$ �JPB �XOP. �}Ä �#Ä O�d. "O �S�~�OL�� Pz!"�L�w��o�PÃ6 �#Ç� � �#�Q OK "O �$ P�K#t� �T�� �. � +��X �L�L2 )6L�Ä �w K�\�� �5pz �}Ä

+��XÆ�~�OL�� �����

#���#�JK�O OK +$ �#�P�> �Ç�~�OL��� O#5�qO �XOP�. �"�6��� "O +���X Æ�~�OL�� 
|�X o�PÃ6 �. �>�6 #.�K���o�PÃ6 �.��X c�"P\ OK �}F#X se#�� OK � 	#�LX �Q#I� � �Ã�-e
 �#��B#�OK 
#��"P}�X 
#�5\L.��X

�4\L.��X �����
Æ[J �K#Ä c�"P\ OK )���Ä �w K�\���5pz #�#�OK � #��B#�OK 
#���#JK�O ��\#F #� O�#=� �a"O" �. 4\L.��X

�� 6WUHDP 9DOOH\

���#JK�O �OK �q"Pz�2�6 �. �>�6 #. 4\L.��X �L\#.�� rPl5W� �.��X ¿u"�� OK � �K�. +$ �#�P> Q" �O#Ä ��#��OK OK ��#JK�O {�e OK � ��\#F OK �Ã�X� �td�� #� � Æ�O#. �#��OK OK ��#JK�O �OK½PÄ ��#�6 L�"�6��O�d. � P5[�. D�a�6 �"P. ��#JK�O �OK Q" �"�Q#. �aPÄ � �~�e �#�JP��� ��� |Ç\ OK �L\#. ¾�PÄ � DdW��4X" �L\ �K"K �#[� Æ�6#�\

�



�$ �aPÄ � �~�e�#�JP��� � ��#JK�O Q" �"�Q#. ����� ���� |Ç\

�� )ORRG &RQWURO

�+��X O#�� �����
Q" �\#� �d�E� 4W�Q � �Ä#�5>" 
�K#_5u" 3"O#WJ nNF #� Z�#w Q" 3O#-Ä +��X O#�� nL� ��P6�X#X"� j�u���F OK3"O#WJZ�#w �Ç�$��a �L\#.���Ç�� LF #6 
�$ ��#> ��~#� j�� Q" �T�� �. |�X �~#�5F" j�u�

�



��" �. �KP�z�� O"Pu j�a�� ��" |�Ä �d�F OK O�Lt� LF OK R�� |�X j�u� Q" |¼#F 3"O#WJ � 3#�L¼ �"P->

�� 6WUXFWXUDO 0HDVXUHV �0HDQV� �� 1RQ � 6WUXFWXUDO 0HDVXUHV �0HDQV�

�w K����t}6 	�5�P�L�
 ��"�Q#XP�m � 	�Ç�R�q
 ��"�Q#X Q" �Ä" �6#�"Lu" �#=�" �. �"�6�� "O +��X O#�� ,�6P6�K�\+��X O#-�#�Q 3"P:" nNF #� Z�#w ,>��
�K#_5�u" f#�E~ ��. � P�N2�#�Ç�" ��q Ph��dt� Q" 3OL�. j�� P� Q" #�6O#WJ |�#w nNF �w 4X" L�w!'6 �. �Q��~#� � ��q 3#�#Ç�" �. �>�6 #. �Ç�� |u"LF �. 3"O#WJZ�#w 
+��X O#�� Q" nL� 
¿u"� OK �L\#.�� P�N2��>�6Z�#w C�d¼" Q" +��X O#�� �#> �. )���Ä ��#�~"P5X" ��5� OK �T�� �. ��5� Q" �"�O#2 OK |�~K ���� �. �4X"

�� )ORRG GDPDJH PLWLJDWLRQ

�K�\�� �K#p5X" �+��X 3"O#WJ
+��X O#�� 3#Ã~#d� ���"K ���

�"P. ��#JK�O �XL��� 3#�LJ4XP�q �L�\#.�� ��#JK�O�XL��� �#�FPe j"��" �}�> Q"+��X O#�� �#��S�P2��#����$ ,~#u OK �R�O��#�P. � 4�P�L� �#�Q#X cX�6 �}�_p6 �F"Pe � ���>�6 
��#X#�\ �6#Ã~#d� �}FP� �X�O#�\ �#���P[�
 �4X" �L\ P[5�� � Å�." ��K j�� |�Ã~"O�5XK �"��Ä �. ��"P�Ä �#�FPe ��"P>" �#�KO"L�#5X"���6 �"P. L�"�6�� �L\K#� 3#�P[� )Ã-e �	#�O#�Ã� ���L6 � ��q O��" P5qK � ��q O��" 4��#Ã� ��� � ��� 
��»OK j�a�� �L\ �__I6 |�~K �. ��" K�>� #. �KP�z O"Pu �K#p5X" KO��+��X O#�� 3#Ã~#d� ���"K � 3#�LJ CP\� ��#X#�\
 Æ� |F"P� OK +��X O#�� �#�FPe 3#Ã~#d� �"P. �$ �6#Ã~#d� �#��#z � 3#�LJ CP\ 3#�}w P�Q�4X" �L\ �KO�$	�}�_p6 �F"Pe
 �K � 	���>�6
	���>�6
 Æ� �}FP� � o~"3#Ä��e" � P��#_�6 � ���"��� �#�WÇÄ 
#��[t� 
O#�$ |�-u Q" Q#�� KO�� vO"L� � 3#Ä�e" ���6 � �O�$KPz! ��"�O"��#���"PE¼ �#��XOP. � #�L�KQ#. ��d�E�4W�Q 
��#JK�O�X#�\4I�O 
�S�~�OL�� 
�X#�\"�� |�-u Q" CPe j���. �>�6 #. ��#2 3#Ã~#d� �#=�" ��aPu ¿.#�� ��S�P2 �F"Pe |�X � �td�� �#�.��X 3#�¼�_J ���Ã6 �4i#pF KO�� �a"O" ���Ã6 �o}5I� �#�Q"P6 OK |�X 3"O#WJ ���Ã6 � |�X �L�.���2 ��#��"P}�X #� +��X O#�� �Q#I� Q" �K#p5X" �#�\�O �K�.��>�6 |.#u 3O�¼ OK 
+��X O#�� �#����\ ���Ã6 �
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KKPz ���Ã6 #��$ �Ç�R�q 3#�¼�_J V1X �+#I5�" �Ç�� �#�}E� "L5." 4X" �Q� 
ONzO#�w!�K��. �}�_p�6 ��>OK 4X" �O�Pa ��L\ �5qPz Ph� OK 3#�"Lu" Q" Æ�P� �"P. Q#�� KO�� 3#W�X'6 �F"Pe ���O P�. "O #��$ 3"P:" |�}E6 � #����\ Q" Æ�P� ��"P>" �#����R� KO�$P. �#Ç�" �w L\#. ��"R�� �. #��F"PeKO�$��"Pq �.��X �#�P>|u"LF � ���R� |u"LF #. +�}d� 3O�¼�. +��X O#�� �. P=�� �w,X#�� �#��Q#X �Ä��=� #� �Q#X+#I5�" �	���Ry�.
 K�\ �d�E�4W�Q �p�� 3"P:"Py�K �K#_5u" |�"�Ä #� � ���R� � K�X4-W� Q" �K#p5X" #. �S�P2 �K#_5u" |�}E6 ��L\O�h�� 4i#pF �>OK � �L\��¼�6 4i#pF ���\ 
3#�#Ç�" �. b�.P� �#��5q#� P. ��-� C�P[�YO"Rz ���6 �
	�}�_p6 �F"Pe
 �K �}FP� � +�L\ ���6 U#�t� ÈOR. �#��[t� �T�� �. L�L> 3#Ä�e" �. �>�6 #. 	,I5�� ���Rz!
 CPe 3#Ã~#d� s�uL6 �� �Ç�~�OL��� 
�Ç��Ç6���S �#��_I�[� ��. �>��6 #�. �}�_p6 �F"Pe c."�a � #�O#�Ã� ���L6 #� +#I5�" �CPe �K�LE� �Ç�S�~�OL��Q#�� KO�� ��"P>" 3#��R> ���A�� � CPe �"R>" Q" Æ�P� �"P. ��"P>" �#��[t� ���6 ��_u#�� K#�X" ���6 ���"P>" �#����R� �3#�}�Ä P�K#t� � �#=F" KO�$P. �]#J c�"P\ OK ��"P>" �#�\�O � c."�a �|�#\ CPe �T�� ��q 3#_I[� ���6 �� �K#p5X" KO�� �#�KO"L�#5X" � #�O#�Ã� 
c."�a 
CPe 3#�}w �|�#\ �K �}FP� 3#Ã~#d� <�#5� ��q YO"Rz ���6 ��O"L�y� � �O"KP.�P�. |�Ã~"O�5XK

+��X 3"O#WJ ���#p� ���
�4X" �d�E�4W�Q ��Ä#�5>" 
�K#_5u" 3"O#WJ |�#\ )���Ä+��X �L\ �O#> Q" �\#� �#��#�Q #� 3"O#WJU��}�#�3"O#WJ �U��}�3"O#WJ �}¼" ��Pz �K �. 	�$ Q" �\#��#����R� �$ ¿-6 �. �
+��X3"O#WJ ���Ã��KP�z�� P. OK "O ��t5W�P�m � ��t5W� 3"O#WJ K�J �.�� �. U��}�3"O#WJ �L��\����Wt63"O#WJ �L\#.�� KO�$P. � �P�z!�Q"L�" |.#u Z�. � �w �w L��\��|�#\ "O 3"O#WJ Q" �5XK �$U��}�3"O#WJ�#��#��Q �. ��t5W�P�m 3"O#WJ �Ç�~#F OK �4X" �P�m � �"K 
�QO�#[w 
#��#�5J#X �. +$ ��=� �=�5� ��t5W��KKPz�� r�e" ���� �5�O�q 3#�LJ ��"O" 3O�Pa � �zL�Q�K#Ä c�"P\ �5I�O ��. 
O#w �,Ww OK �pu� Q" �\#�� b#-6O" �L�.��Pz ��� {�L> OK �K�\�� |�#\ "O ��"�O � ��W> �#�-�X$ L��#�� �KO"�� U��}�#� 3"O#WJ�4X" �L\ �K"K �#[� 3"O#WJ j"��"
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3"O#WJ j"��" � b#-6O" �L�.��Pz ���� {�L>
U��}�#�3"O#WJ U��}�3"O#WJ��t5W� 3"O#WJ ��t5W�P�m 3"O#WJP�� � ÈP� �#�5J#X �W> �3O#=6 � L�~�6 OK {�5J"�O#��. �#�5J#X 3#��5E� �5Ã�¼ 3"L�~�6 ���"�O�#�[�6 3"R��=6 ��#zOQ#.�#�5�~#Ãq P�#X �Z��[6 � ��"Py� �Ä"OQ3��_E� �zL�Qc�"P\ OK {�5J"�d�E�4W�Q ����Ä3#�#Ç�" 3#e#-6O" �����Ä3#�LJ ��q#a" �#����R� ��5�O�q �#�5�~#Ãq ����Ry�#> �#�5�~#Ãq �

�"P�" � �#�> OK �R�I}�X ���
j��u�3L\ � ��"�"Pq ,WF P. ^I[� ��#�Q �O�KÆ� OK ��w|�#Ä Æ� �"��Ä �. �"�6�� "O �R�J|�X �"�6�"P. O�[wDdX OK�R�J|�X �"�6 4J#�\ �KPwo�PÃ6 |�#Ä �K ��" Q" �t�p}6 #� �KO"�3"O#WJ �"R�� #� #�.��X� �"�td��� �R�O��#�P. 
#�5��~�" ���Ã6 � 3O�Pa^�I[6 ��a �w KO�$����"Pq "O �#Ç�" ��" o}5I� se#���KP�z �#=�" ,X#�� �#����\ M#I6" #. � ��#�#z!$ O�d. +��X O#�� 
�O"Ny5X#�X 
�}�
�Ã�-e �#��. ��P6�L> �P�Q OK "O |�X 
�#�> o}5I� b#t� Q" 3L�Q"OK �#�O#�$ �. �>�6 #. LE5� |}� �#�Q#X�L�\#.�� ��_� ��}. ��" 3"O#WJ Q" �L> O�d. #�O�[w Q" �K�LÃ�ctq �w L�K�� �#[� O#�$ �4X" �KPw K"L�}u
P5[�. �5X��2 L�L�6 Q" �5\Nz �Ã�-e ��}. Æ� �"��Ã. |�X �w L�K�� �#[� P�J" �LX OK |�X 3"O#WJ � ¿�#u� O#�$�5Ç� �4X" �KPw Q�P. �}� �Ã>#q Æ� 3O�¼�. �w �K�. ¿�X� �$ K#Ã." � L�L\�"���z �. KO�� L�B OK 
�#�> se#���K"K ��O #�R�Pw!#J ,�PI6 P:" OK �5q#� �ÃX�6 �#�O�[w OK �T�� �. P�J" �Pu OK ÈOR. �#�}�X �Ç��" �>�6 |.#u�4X"

�4X" �5W�. �Pu ��#�� �O�K OK #��K ÈOR. �#�}�X Q" ��#������ P�Q KO"���O#u�#�.��X ��P6R��$�Ã>#q Q" �Ç�4X" �L\Pw!M Pp� �»»»» Q"Z�. �$3#p}6 �w L�}� O�[w���� +��X �
�
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O#:$ �. ��"P-> |.#u P�m 3"O#WJ #�~#5�" ���y�P�q OK O��$��#JK�O �#�le P:" OK ¿u�� �#�� OK �L\#.�� #2�O"�L\ KO"� O�[w�$ �I�O#6��" P-5w!" OK �K#5q" r#p6" "K#�#w OK ���� {#X OK Pa#F �LX OK�"�JPB �#��zL�O#. Q" �\#�+��X ��P6L�L\ ���. |¼#�F +���X 
4qPz "Pq "O #Ç�P�$ vO����� 4~#�" � "K#�#w ��O#5�" 4~#�" �w ��#Ç�O#� j�u� P:" OK {#X�L�$OK �Ã>#q Æ� 3O�¼rP\ {#�\ OK ¿.P�P5��}�w ��»»» DdX OK �"O#. P5��}�� �»» #6 ��» �zL�O#. P:" OK �#5X�L�� ���� |�X ��L�5J#�. �#�> R�� Pp� ��� � L�L�K ,�X$ �Ä�� �. Pp� ���}�� ��� K�LF �Ãu"� ��" OK �K#5q" r#p6" O�[w �$�L�KPz KO�$P. O#5Ç� ���}�� ��� �. Æ�KR� �L\ K#� |�X OK �L�K,�X$ �Ä"OQ �a"O" 4F#W�|��X � +���"K ��#JK�O ���� |�X 
nP. +�M � �"�JPB �#��zL�O#. ,�wP6 Q" �\#� �#�.��X QO#. ����� �

�� 7L]D

�L\#.�� #2�O" OK �"R�6 ��#JK�O ���»|�QP. rP\ OK |�X ��" �L\#.�� |�QP. OK L�L\�#�O#-zO Q" �\#� �#�}�X Q" �QO#. ��������� �#5W.#6 |�X �K"LÃ6 
|�X � �zL�O#. Q" �\#� �#��Rl~ ���Q P:" OK � 4q#� YP5Wz VX"O$ � �P��"S� K��O se#�� OK �T�� �.�K#5q" O#w Q" P�\ �[Ç�Q �Ç-\ � L�L\ �5[w �K#�Q
�$ Q" �\#� 3"O#WJ �"R�� � #�.��X j�u�3L\ 
P�J" �#���K OK #��K R�J|�X se#�� P�#X L��#�� R�� �"P�" OKPy�K �}W� �. �}W� Q" O�[w��" se#�� Q" �"�O#2 OK � ��#�Q �w|�X �Ãu"� �4X" �5q#� Z�"Rq" �"�hF�� |.#u O�d.�4X" �L\ �5qP�N2 4Ã�-e P�N2#�O#Ç�" �U��}� �Ãu"�Æ� �"��Ã. b#t� ,~#m OK ���w!"�� 
L\�� {�u |t�
cX��6 �~#�XO" O#-�J" � �"��#��Q�O O#-�J" Q" �K#p5X" #. |��}� R~O#B cX�6 ���» {#X #6 �"P�" �#�.��X O#�$�6#�Lt� L�#. "O s�tE6 ��" <�#5� L�BP� �4X" �L\ P[5�� � �O�$¿�>�"P�" OK �#5W}y�" �Py~�W�w �#��zL��#��se#�� �R�J|�X �. 4�X#WF ��E�. �w4X" �\QO" #. 3#Ä�e" ��#F �w4pz �"�6�� K�>� ��" #. 
K����t}6�4X" �L�KPz �O#\" �L\ K#� O#�$ Q" �����L�B �. P�Q OK �>�� @ �L�K�� �#[� "Oo}5I�
CP�\ OK �4X" �K#5q" r#p6" �P=� ��� {#X OK �w L\#.�� �O#X P�\ +��X 
�L\ YO"Rz KO�� ��P6�I�O#6O�5XK ��O��'� �. � �KP. ��=� #���#1��w �. �KP� �,�PI6 +��X4}Ä �. #��#�5J#X �#�6 �4X" �L�$���B ¿�#u��L�\#. ONFP. �#zL�K 3O#WJ ��}Ä |�Ä3L\ Q" �w K�\�� �K"KQ" Z�. � KP�z�� "Pq "O �"P�6 Q" �[I. ����+��X �W�\ ���� 4[�-�KO" #. s.#d� ���� {#X �� � OK �OK ��>�6 |.#u +��X L�#\ R�� ���� {#X OK ��Ã� LÃ. {#X ��» 
K�\��o}6 �K"LÃ6 � �"P�� ��#J ��»���"�K�. Z�P=6 �td��
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ÈOR. �#�le ���� O#�. 
Y�\ ,�PI6 ���� {#X �#5W�Q �Q" L�6O#-Ä �#5XQ�J �#5X" �#�.��X Q" �JP. �P5\�\ |2 ,�PI6 ,>�� L�L\ �"O#. Q�O� �2 OK �w ��»� �#� �K+��X � P5\�\ L�. |2 4WÇ\ � ��O#w!O#�$ �. K#�5X" #. �K�\��,�PI6 �Q#l� � ��#J �»» Q"��" OK � K�\��+#uPm P�\ Q" �[I. �=�5� OK � K�\���� �LX ��K ���� Q" �w��E� �. 
4X" O"KO�JP. �R�J|�X ��#. |�W�#52 Q" �td�� ��" �w4pz �"�6�� �L\K#��4X" �L\�O#> �$ OK+PI� �#�.��X �-6P� � K�LF �� �LX|�"�" #6�w �#�Q ��" OK �4X" �5qPz O"Pu ���y�X � +PI� +��X ��=� KO�� Q"P�\ P�\ �W�\ �»�� �#5W�Q OK �� �L\ �w!#F P�\ �$ P. ,6P5� �#��O#��. � ��L�2" 
��y�X 3#p}6 4}Ä �. 
4qPz "Pq "O P�\ ��XÆ� +��X�K�. #X$|�X � ��y�X �#��"O#. L�#\ O#. � �5\Nz �LXÆ� OK Q"P�\ ���A�� �L�K��YP5Wz "O 3#p}6 ���"K�K��� �q#a" "O ���� �#�OM$�#�.��X 
o�KO ���� OK �"�5. L�#\ 
4X"
�L�.4��~�" � ��#X#�\ � �R�J|�X ¿�#> CPe� ,~#u OK �zL�Q#XK#�> 3O"Q�4�� �. R�� P�J" {#X L�B OK���� �#�~#X �"P. O#�$��" �4X" �L\�O�$KPz+��X3"O#WJ �7K"�F �. b�.P� O#�$ 
�O�[wR�J|�X se#��� �L\�O�$KPz	#���#�Q�O O#-J" s�Pe Q" )6L�Ä
o}5I� �O#=� Q" �5\Nz �#�O#w Q" P5[�. 4uK #. �5-~" ���» #6�4X" �L�KPz P[5�� ���� {#X OK �$ ��~�" �}�}E6 <�#5�
<�#5� Q" �5X��2 j�u��. �» ��K OK �$ L¼OK�» Q" P5[�. ��w�w 	���� � ����
 ��K O#�B OK |�X ���» K"LÃ6P."P. �» ��K ��X �w �L�K,�X$ P�\ ��� O�wN�3L��e �w L�K�� �#[� O#�$ Py�K �#> OK �4X" 3#Ã~#d� ��"�4X" �K�. KO�� ��� #.
{#�O KO#�}�� �� �. Æ�KR� �w �L�KPz KO�$P. {#�O KO#�}�� ���» K�LF+��X 3"O#WJ j��=� �L\ K#� �O�K�"P.�4X" �K�. PJ$ ��K OK �$ Q" 	L¼OK ��

�"P. ��� {�L> P�h� 3#Ä�e" ��� {�L> OK � #��#5X" Æ�Çp6 �. +��X 3"O#WJ � ¿�#u� ¿�Q�6 ��� {�L> OK�4X" �L�$�"K �3#W�X'6 j"��"�"P. �L\ K#� 3L��e3O#WJ �L¼OK ¿�Q�6 ��� {�L> OK �PJ�#. � ��K O#�B�4X" �L\ �K"K �#[� ���» #6 ���� �O#�$ �O�K�"P. #��#5X" Æ�Çp6 �. �R�J|�X 3L\ ��� |Ç\ OK
�$b#-6O" � �S�~�OL�� �#zL�K Q" #�.��X �L\ K#� 3#Ã~#d� Q"Æ� @�� OK�}��K �. 
�w4X" ��" 4���" R�#F �5Ç�|��K ��" ��" �4X" �L\ �5J"KP2 +��X 3"O#WJ �L�.¿�> � ���L6 �. #��6 � �5qPy� O"Pu �>�6 KO��3"O#WJ #.4\L.��X � #���#JK�O OK #�.��X �Ç�S�~�OL��3#�¼�_J Q" �L\4-: O#�$ � 3#Ä�e" K�-�w #� K�-� �L�"�6���$ �zL�A�2 � 3#Ã~#d� ���"K �zKP5Wz 
j�a�� �. �#y� ���\ �3#Ã~#d� ���"K � n"L�" 
�5\Nz �#��LX OK �T�� �.�L\#.
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� O#5qO4���" �4J#�\ ����Q OK�[��T2 � �6#Ã~#d� �#�Q#�� Q" ��5WI� �#��#z �L\K#�3#Ã~#d� �w4X" ���L.L�#w��� �5\Nz 3#Ã~#d� YQO" Q" �>� @�� �. #��6 �� P�" ��" �4X" o}5I� se#�� OK �L\ �O#> �#�.��X O#:$�4X" P�Lt6 |.#u � L��\QO" �LÃ. �#�[��T2 � 3#Ã~#d� ��#2 � O#w Q#m$ �"��Ä �. �Ç}.^u"�� � #�K�-�w �.n"P\" Q" �#[� 
�L\ Q#m$�5\Nz {#X L�B Q" �w��#��XOP. �3#Ã~#d� 4pz �"�6�� #���" ��� #.	���� �RwP� 
�#zR�P� �#5X" L��#��
 +��X O#�� ¿�#> �#�FPe ,~#u OK3#Ã~#d� ��" �KO"K ����Q ��" OK K�>��P[5�� R�� #��$ Q" �JP. ��~�" <�#5� � �5qPz �#=�" +��X O#�� �#�FPe �d. OK #� �KO�� �#��XOP. 3O�¼ �. #����. b#-�6O" �O"PuP�. OK �L�u ���~�" ��w ��#JK�O ���[�. ��L.$ #. |�X 3"O#WJ �d."O ]�_J OK �4X" �L\�w �#5W�X �td�� �. ������"P. #=��" OK 
4X" 4\L.��X OK3"O#WJ � R�P.$ �a�F �Ç�S�~�OL��3#�¼�_J�4X" �L\ �O#\" 
L\#.�� �R�I}�X ��� se#�� Q" �Ç�
��" �4X" �K"K O"Pu ��=� KO�� "O �#5W�X �a"O" ÈOR. |�X O#�B |u"LF P�J" �LX OK �w L�K�� �#[� #��XOP.��#JK�O ���� {#X OK �w #=�$ Q" �4X" �K"K GO ���� 
���� 
���� 
���� �#�~#X OK ,�6P6 �. |�X O#�BUP5XK OK |�X ��L.$ Q" �L\4-: ��XO O#�$ "N~ 
�K�. ��L.$�P�z!�Q"L�" 3"R��=6 Lu#q �"P�" v!#J OK L��P���$ Q" �w!#F �#zKO�I~#X Q" �L\,Ww 3#Ä�e" � L�"�\ O#:$U#X"P. �X#�\O#w �#�KO�$P. 
��" K�>� #. �4W���K�. O#5Ç� �»»»» K�LF �L�K,�X$ �a"O" � ���#: OK ,ÃÇ� P5� ��»» Q" Z�. ��#JK�O ��L.$���[�. �w4X"�4X"
�$ ���[��. ��L.$ �w KP. ��=� �#5W�X 4\K �. �Py�K ÈOR. |�X LÃ. {#X �� Py�K 3O#-Ä �. ���� {#X OK�4X" �K�. O#5Ç� ��»»» �5qO ��. Q" �a"O" 4F#W� � ���#: OK,ÃÇ� P5� ��»»��#JK�O �#�le �. P=�� �w ���#: OK ,ÃÇ� P5� ���» ��L.$ ���[�. #. ���� �#� ��KO�Pq ��K ���� |�X O#:$ Q"O#5Ç� ��»»» K�LF |�X ��" ��=� #. K�>�� O#�$U#X"P. �4X" 4XK OK �t�uK )5-W� 3#Ä�e" 
L�KPz L��P����#�.P�Q 3#W�X'6 Py�K �K"LÃ6 � ��#5X�O �"O P5��}�w �»» � �O#�.$ O#��" � {#�#w P5��}�w ��» � �Ä"OQ �a"O"L�F"� ��»» +���X ��" Q" �L�K ,�X$ ���ÇW� �#�LF"� K"LÃ6 �L�KPz ,�PI6 Z�. � �w �¼�_J � �5~�K	{#X �#�� �#�JP� ��#2 P.
 {#�O KO#�}�� �� #. {K#Ã� ���� |�X 3"O#WJ j��=� ���A�� �4X" �L\YO"Rz!�4X" �L\ KO�$P.
�td�� ���#: OK ,ÃÇ� P5� �»»» Q" ���[�. ��L.$ #. ���� {#X OK O�.R� �td�� OK ÈOR. ��� |�X ��PJ$ �PJ�#.,>�� � 4qPz O"Pu +��X ��=� KO�� �a"O" Q" O#5Ç� �»»»» Q" Z�. #�KO�$P. s-e �w L�KO�� OK "O �#5W�XQ" ������» {#X +��X� �4X" �L\YO"Rz ���B ��" +��X ��" L��O �L�KPz {#�O KO#�}�� �» K�LF3"O#WJ�KO�$ O#. �. �#5W�X K�O �"P. �P6��y�X O#�W. 3"O#WJ K�>� ��" #. �K�. ������� +��X �. ��-\ �zOR. Ph��#�P> OK�5u�� {�R�Æ� Q" LÃ. �L�XO K�J ;�"�. �5p� Æ� �}¼#q �. � �L�KPz Q#m$���. {�" K�LF Q"+��X ��"�L\ K#=�" L�pX" K�LF #6 ���. PJ"�" OK �#5W�X K�O �L. OK �6#�#X��V1X � �K"K GO���. �» K�LF #6 �.��XOK �a"O" O#5Ç� �»»»» K�LF �KPw "L�2 O"P�5X" ��KO�Pq PJ"�" #6 � �5q#� Z�"Rq" �#�P> 
�#�L�pX" �» Q" (KL=��>�» @ ��L�K �}�#w3"O#WJ R�� �#5W�#lq" �#5W�X �L�KPz +#uPm �"P�" �#5W�X OK �#� ���. OK {�" ;�"

�



���» � ���� �O�K�e #��#5X" ,WFP. |�X �#�K"LJO ¿�Q�6 ���� {�L>	|�X K"LÃ6 ,WFP. �L�.�-6O
�~#X �» �O�K3"O#WJ K"LÃ6 ��y�#�� |�X K"LÃ6 P�\ K"LÃ6 �#5X" o�KO	{#�O KO#�}���.
 {#X �K OK |�X����� �� �»» �� �#X"PJ ���»�� ���� ��� �� �#5XQ�J ����� ���� ��� �� �"OL�Q#� ������ ���� ��� �� �#�Pw! ��»�� ���� ��� �� �"P�6 ����� �� �� �� �#�p¼" ������ �� �� �� UO#q ����� ���� �� �� P�\�. ��� �»�� �� � �#5XP~ ����� �»�� �� � �"L�� �»���� ���� �� �» �uP[�#=�#.OM$ ������ �� �� �� �.Pl�#=�#.OM$ ������� ���� �� � �#5WB�}. � �#5W�X ���� ���� �� � �#��X ���»�� ���� �� �� ���z! ������ ���� �» � L�F"P��.����}�y�w! ����� ��� �� � �#5XKPw! ������ ��� �� � KR� ������ ��� �� � �RwP� ����� ��� �� � �#zR�P� �»�»�� ��� �� � ���" ����� ��� �� � �#=�Q ����� ��� �� � |�.KO" ������ ��� �� � �#[�#�Pw! ������ ��� �� � �O#�5I.�{#E�O#�B �����»�� ���» ��� ¿���>
��



������» �O�K OK |�X 3"O#WJ � #�K"LJO ¿�Q�6 ���� {�L>
3"O#WJ �L�K,�X$ �#�P�\ #�K"LJO ����KL¼OK {#�OKO#�}�� L¼OK K"LÃ6 L¼OK K"LÃ6�»�� ����»� �� �»� �»�� ��� ������»���� ������ �� ��� ���� ��� ������»�� ������ �� ��� ���� ��» ������»���� ������ �� ��� ���� �»»� ������»�»» ���»�� � � �»» ���» ¿�>

#��#�Q j��Æ�Çp6 �. |�X �~#� �#��#�Q L¼OK ���� {�L>
¿�> 3#�u �"O |2 �ÄOR� �"K ��#J 3"O#WJ j���»» ��� ���� ��� �»�� ��� ���� L¼OK

��





+��X�S�~�OL�� �X#X"���#p� ��
�$ j"��" � YO#. ���

YO#. j"��" �����

�� 3UHFLSLWDWLRQ �� 5DLQ


��"O#. Q" L�6O#-Ä #�\O#. �}¼" j"��" �K�\�� r�e" ��> ���y.$ � +$3"Pdu �#�\R�O o}5I� O�¼ �. �YO#.

�� 6QRZ �� +DLO
�� 5DLQIDOO �� &RQYHFWLYH 3UHFLSLWDWLRQ

�"R�� nPÃ���zL�O#. �K�\�� �5pz P5��}�� »�� Q"Z�. Pdu #. �.$3"Pdu YR�O �. �"O#. ¿u"� OK ��ÈPy6 � �nP.��w �L��\��� ��Wt�6 P��Q ��Pz �X �. )���Ä �"O#. 3L\ ,WFP. #��zL�O#. #Ç�P�$ OK �4X" ��Ã� 3L� OK �"O#.�>�� @ KP�z O"Pu �K#p5X" KO�� R�� �"P�" OK L�"�6��4Ä#X P. P5��}�� ��� P9w!"LF 3L\ #. Æ-X �"O#. �4Ä#X P. P5��}�� ��� #6 ��� 3L\ #. cX�5� �"O#. �4Ä#X P. P5��}�� ��� Q"Z�. 3L\ #. ��y�X �"O#. �
�Q" L�6O#-Ä L��\��YO#. �. P=�� �d�"P\ OK �$ ¿-6 �. � �#. �. "�� �K�6 4wPF ,>�� �w �}¼" O#w � Q#X �X#�\O#. �}¼" j"��" 
O#w � Q#X �X ��" �. �>�6 #. ���#=.#> #� 4qP�� 4wPF � ��#5W��w4wPF 
�"��-> 4wPF�4X" �L\ �K"K �#[� #�\O#. j"��" ��� O"K��� OK �L�P�z�� O"Pu �>�6 KO�� P�Q ��Pz �X OK R��

�4qP��YO#. �������
�. ���Ã�4qP�� YO#. �K�\�� |¼#F ��y�X � KPX c�E� OKÆ-X � �Pz �"�� �5qO �#. P:" OK YO#. j�� ��"�L\#.�� �zL�O#.3L\ ¿�PX 3"P��l6 #. �"P�� � �}E� O#-zO 3O�¼

�� &\FORQLF 3UHFLSLWDWLRQ

��"�JPBYO#. �������
�"�JPB �#�\O#. �L�$�� K�>��. �JPB #� O#[q�w RwP� ��OK �. �$ K�O� � "�� �5qO �#. P:" OK �"�JPB YO#.�L�O"K �"��->P�m #� �"��-> '[�� ���Ã�

��



�L��wK#=�" |�"�Ä � �#[�� �. �>�6 #. #�\O#. j"��" ���� O"K���

�� 2URJUDSKLF 3UHFLSLWDWLRQ �� 6WDQGDUG 3URMHFW 3UHFLSLWDWLRQ �633�

�YO#. ��w! �������
�K�\�� |¼#F ��#5W��w ¿�#� ��\#F OK+�eP� �"�� �Ç��#Ç� K�Ã¼ P:" OKYO#. j����"

�aPq �#��"O#. �����
�F"Pe +��X �"��Ä �.3#u�" Q" �"�O#2 OK �wL�"�aPq+��X j���K �S�P2 KO"L�#5X" |�X �|�5E� |�X P9w!"LFQ" L�6O#-Ä �w L��\�� KO�$P. �K"KO"Pu �"O#. j�� �K Q" �K#p5X" #. +��X j�� �K ��" �L�P�z�� O"Pu �K#p5X" KO���K�\�� �#�. P_5I� O�e �. #��$ KO�$P. ��E� ���M ��S�P2 KO"L�#5X" �"O#. � |�5E� �"O#. P9w!"LF

��S�P2 KO"L�#5X" �"O#. � o~"�td�� �$ OK �w L�P�z�� O"Pu ��#��zL�O#. r#p6" �. ,�Pu P9w!" #� ��}w Y�2 �#���E�� ��O P. )-~#m �"O#. j�� ��"� �L\4-: �#��"O#. ��P5zOR. �"O#-�� �[t� ��XP6 #. �"�6�� "O ��"O#. ���B �zOR. � �Q"L�" �L�"�K"K GO]�_I.

��



4-: �#��"O#. Q"Æ� P� 4�Wu ��P6L�L\ �"P. 4F#W� � �zL�O#.j#p6O" �d."O ���Ã6 V1X � �td�� �$ OK �I�O#63#-: �#��O#y� Q" �"�6�� "O^I[� ��"L6 #. ��#�O#-zO �"P. 4F#W� � �zL�O#.j#p6O" c."�O �KO�$4XK �. �L\�K���;"PI5X" 
L�5W� O#-zO RwP� OK �w �p}5I� �"�td�� Z\�2 nPÃ� �#��#y5W�"
P�K#t�� 
L�KP�z ���6 �td�� ��hÄ �#��"O#. ��}w �"P. 	�"�td�� Z\�2
 4F#W� � j#p6O" �#�O"K��� �Ç�$ Q" V2�#�O"K��� Q" LF"� �Ä��=� Æ� �$ Q" �K#p5X" #. � ;"PI5X" ^I[� �#���"L6 � #�5F#W� �"P. �zL�O#. P9w!"LF�L\ �K"K �#[� O�wN� �#�O"K��� Q" �����Æ� ��� O"K��� OK �K�\�� ��XP6 ��"L6 � 4F#W� � �zL�O#. j#p6O"PwN~"P�J" O"K���Q" �K#p5X" #. �"�6�� "O^I[� ��.#I5�" �#�5F#W� �"P. �S�P2 KO"L�#5X" �"O#. O#y��"O#. �4X"�K��� ��XP6 � ���6 
4X" �K"K GO�td�� OK �w ��y�X �#��zL�O#. ��#�Q ¿�Q�6 0�6 ���A�� �

�� 3UREDEOH 0D[LPXP 3UHFLSLWDWLRQ �303�

�|�5E� �"O#. P9w!"LF � +#��$ ��. 3�#p6 �KO"K �S�P2 KO"L�#5X" �"O#. �"P. �L\ ��"O" Y�O #. �K#�Q �.#[6 |�5E� �"O#. P9w!"LF P�K#t� ���Ã64ÄPX P�h� �X#�\"�� |�"�Ä�"�O#2 P�K#t� P9w!"LF �. �>�6 #. |�E5� �"O#. P9w!"LF �"P. �w4X" f#E~ ��" Q" #��6Z�"Rq" � �K�����h�6 	r�q�#�P9w!"LF #. ,X#�5�
 "O �zL�O#. O"Lt�4WI� 
�> OK K�>��4.�eO P9w!"LF � K#.�L��K��

��"L6 � 4F#W� � �zL�O#.j#p6O" �#���E�� Q" �"����� ���� O"K���

��



#�+��X j"��" � �#[�� ���
#�.��X �#[�� �����

� L�L\ �"O#. YO#. �L\#.�� o}5I� �Ã�-e |�"�Ä Q" �\#� )���Ä #�5\L.��X � #���#JK�O OK |�X �L\ �O#>�#�I� �L\�KP[q �te#�� OK �PJ�#. � nP. +�M � �"O#. ,�wP6 #� nP. +�M 
3L�L�}. � o�Ãa #� 3L��#6�w!#� �L\¿u"� P:�� |�X K#=�" OK �Ä�� �. L��"�6�� �w��#�K"LJO Py�K �L�\#.�� |�X K#=�" �}¼" |�"�Ä Q" �5WÇ\4WÇ\ L��#�� �Ã�-eP�m |�"�Ä ���#�OK �#��#q�e � ���Q YRl~ 
�QP~���Q � Q" L�6O#-Ä K�[. �$ L�L[6 ,>���L�\#.�� |�X L�L[6 #� K#=�" |�"�Ä �}�> Q" �"��#JK�O �#��Q#X �JP. � �~�e�#�R�Pw!#J � #�LX 	�."PJ

#� KPX �{L5Ã� se#�� OKnP. +�M Q" �\#��#�.��X �{L5Ã� � �Pz se#�� OK �"O#. Q" �\#��#�.��X �Ã�-e O�d.Q" �\#� �#�.��X �L��\�� K#=�" 
KO"K O"Pu �te#�� ���B OK #��$ R�P.$ �a�F Q" ��#�[I. �w ��#���#JK�O OKR�P.$ �a�F DdX Q" ��>�6 |.#u ZI. |u"LF �w L��\�� K#=�" ��#���#JK�O OK R�� nP. +�M � �"O#. ,�wP6�L\#. �L\ ¿u"� �qP. �td�� OK ��#JK�O
� �"O#. �nP. +�M,�wP6 
#��"O#. j"��" Q" �\#� �#�.��X �j�� �X �. �}wO�e�. L5q"��r#p6" �"P�" OK �w��#�.��X� �RwP�� 
�.Pm +��> 
�.��> �te#�� �}�> Q" �"P�" Æ[J � �Pz se#�� OK �L�O"K s}Ã6 nP. +�M �Ãu"�� OKOK �L��K��� |��Ç[6 "O #�.���X ,~#�m j��� 3L� �#6�w � L�L\ �#��"O#. �T�� �. �"O#. Q" �\#� �#�.��X �uP\

�� 0RQVRRQ �� 2YHUVLPSOLILHG

�}�> Q" O�[wKPX � {L5Ã� se#�� OK �K�\�� �L�K R�� ���X���#��"O#. Q" �\#� �#�.��X se#�� ��" Q" ��#�[I.#�.��X ,~#m �>� �"O#. �nP. +�M,�wP6 #� �"O#. Q" �\#� �#�.��X 
+Pm Q" �Ã�X�ZI. ��.Pm{#�\ � {#�\�L�\#.��
#�.��X j"��" �����

�w4X" Da"�P2 �L��\����Wt6 
L�"�L\o�PÃ6 |�M OK �w�}¼" ��Pz O#�B �. #��$ j"��" 
#�.��X �#[�� �. �>�6 #.OK �w "PB �L\#.�� 
�L\ ��K#X"Pq Y�O 
��Ã� �#��_I[� #. |�X P� o�PÃ6 �#Ç�" |�~K �. 
�L�.�t-e j�� ��"�L�$K�>�.8Ä#. �KLÃ5� |�"�Ä|�Ä OK � �5\"K K�>�3OL��. 4}ÄÆ� �. #��6 +��XÆ� K#=�" �#Ç�" 4Ã�-e�L\#.�� +��X Æ�

��



�� &\FORQLF 6WRUP )ORRGV �� &RQYHQWLRQDO 6WRUP )ORRGV

��"�JPB O#-zO Q" �\#� �#�.��X �������
����z ��" �. P=�� �w ��#��"O#. �L\#.�� P�l5� 
�$ L~�� O#-zO 4Ã�-e �. �>�6 #. +��X j�� ��" YP5Wz � �Q"L�"OK �L\#.�� �w #��$3L\�W�#t� OK�~��K�. K#�QYP5Wz � ��"L6�"O"K4qP�� �#��"O#. �.4-W� L��\��#�.��XZ�"Rq" <�OL6 �.+��X+$DdX �Ç�~ 
L�P�z�� P.OK "O R�P.$ �a�F Æ� Q"�K#�Q 4F#W� #�.��X j����" �=�5��L�w�� "L�2

�4qP�� O#-zO Q" �\#� �#�.��X �������
�L��$��� K��>� ��. 
L\#.��� "��� �#�P�> ��#=.#�> Q" �\#�� �w L�L\ �}E� �#�O#-zO P:" OK #�.��X ���z ��"

�� +\GURJUDSK �� 6QRZ � PHOW )ORRGV

��. �K�. ¿�PX 4qP�� O#-zO Q" �\#� �#�.��X Zw�Pq � ;�" �#�Q �L\#.�� R�6 � �L�[w #�.��X j�� ��"�K���.$�LXO��4Ä#X L�B Q"Z�. �. 3OL� �. #��$ ��"L6 �w �"���z!
�nP. +�M Q" �\#� �#�.��X �������

OK )����Ä ��#�.���X ���B �L��\�� K#=�" O#�. |�"�" OK 
L\#.�� nP. +�M Q" �\#� )6L�Ä �w #�.��X j�� ��"�\#� �#�.��X ���A�� �L5q"�� r#p6" {��Ã�P�m ��y�X nP. Æ� Q" LÃ. �K�. ��y�X nP. YO#. �"O"K �w �te#���4X" KPX ����e �O�KÆ� Q" LÃ. Q�OL�B �"P. �$ ��"L6 � "��3O"PF �>OK ¿�PX Z�"Rq" |¼#F nP. +�M Q"#� #�Q�O4X" �Ç�� �$ ;�" �dt� � j�P\ ��.#� ��#�Q �}¼#q � �K�. H2 3O�¼ �. ,}m" #�.��X ���z ��" K���.$�L[Ç. {�e #��5p�

�� ,FH � MDP DQG ,FH � %UHDN � XS )ORRGV

�#�I� �L\ KPJ Q" �\#� �#�.��X �������
OK ��#�.���X ����B j�u� {#�5F" 
��" K�>� #. �L\#.�� O#�. |_q |�"�" )���Ä R�� #�.��X j�� ��" j�u� �#�Q� #�I� �5WÇ\ P:" OK �w4X" ���B #�.��X ���z��" |�Ç[6 ��E� �KO"K K�>� #�I� �5WÇ\ P:" OK R�� Py�K {�_qO�e �. +$DdX 
�$ ¿-6 �. � K�\�� |�Ç[6 4u�� LX �Ä�� 
��#JK�O Q" �dt� Æ� OK Py�L�� �. #��$ �L\ �KP[qK#=�" #�}2 ¿e#t6 |E� 
��#JK�O R�6 �#�X�u L��#�� 
�L\K�LE� b#t� OK+��X j����" )���Ä �K�O���#. ��#�z!#�

��



�. ��#JK�O ��}I6 �dt� OK � 	���� ,�\ �. L�6 ,�\ Q"
 ��#JK�O ,�\ P��l6 |E� OK 4X" �Ç�� #��$ �L��\���=�5� OK � �K�. ¿�PX +$ DdX Z�"Rq" )-~#m 
H� �zKP[q P:" OK LX |�Ç[6 c�"P\ OK �L��\ O"L�L2 R�� �B#�OK�L\#.�� �qP. +�M �#�.��X Q" P6R�6 �}�J 3#u�" ,~#m OK �}¼#F �#�.��X K���.$
+��X KO�$P. �"P. ��#2 3#Ä�e" ���

�}w 3#hF�� �����
L��"�6��� #��\�O ���" �L\#.�� P�N2�#Ç�" �p}5I� �#�~L� � #�\�O #. �td�� Æ� OK +��X �"R�� KO�$P. )���ÄÆ� ��L.$P9w!"LF KO�$P. O�h�� �. 
]#J Y�OÆ� �P�zO#Ç. �L\#. K���.$ �#�~L� Q" �K#p5X" #� �O#�$ 
�.P=6KO��4uK #� 3#Ã~#d� �}FP� 
�$4���" � �S�P2 �Q"L�" 
CPenL�|�-u Q" L�B �}�"�Ä¿.#6 �$ K���.$���Ã6 #� |�X�L\#.�� #��$4uK �UP5XK OK #� K�>�� O#�$ � 3#Ä�e" j�� 
Q#��
ctq #� +��X O#�� �#�FPe OK ���Ã� �4X" Y�O+#I5�" OK �#z ��~�" 
+��X O#�� CPeÆ� nL�� j�����Ã6#. ��L.$3"P��l6 ��E��
 |�X K���.$ |Ç\ ���Ã6 �. Q#�� #� � 4X" Ph� KO�� |�X ��L.$ P9w!"LF KO�$P. �. Q#��
K�. L�"�J�O�Pa P�" Æ� +��X �#�P> �=F Q" ��#z!$ |�X K���.$ ���Ã6 �"P. �w4X" �Ã�-e �L\#.�� 	�#�Q�K�\ Ph�qP¼ ^I[� |�X Æ� �#�P> �=F KO�$P. Q" 4X" �Ç�� ��L.$P9w!"LF �"P. �w �~#F OK
��. ,}�m" � 4X" K#��Q 4[zQ#�. �O�K �"O"K #��$ �F"Pe |�X 
3O�Pa �. #�. �w 4���"#. � ÈOR. �#�FPe OKP�" Æ� �#. 4�}.#u #. Æ�S�~�OL�� �#�~L� � s�uK KO�$P. �#�\�O Q" �K#p5X" 
L�O"K s}Ã6 ÈOR. R�P.$ �#��a�FOK �$P. ���Ä �L\ L�"�J �F"Pe �#�}�X #� |�X K���.$ |Ç\ ���Ã6 �. Q#�� �d�"P\ ���B OK �L\#.�� �O�Pa<�#5� ,�wP6 � �$ �ÄPq �#���"P.$ OK �Ç}. 
R�P.$ �a�F �}¼" ��"P.$ OK #��6 �� +��X �.#�L��O 
c�"P\ Q" �JP.�K�. L�"�J P�N2#�+#�5>"
�S�P2 Æ� �"P. {#9� �"��Ä �. �L\#.�� �$ K#Ã." � CPen"L�" 
3#Ã~#d� �}FP� Q" �Ã.#6 K�J �.�� �. Q#�� KO��4uK|�"�Ä �. �w �K#X �#�\�O #� c."�O Q" �K#p5X" #. |�X �"R�� 4X" �q#w ��#X#�\ �}FP� OK +��X O#�� ÆB�w!�P�" P6s�uK Y�O L�B �5F #� Y�O Q" �K#p5X" CPe �5qP[�2 |F"P� OKVÇÄP. �L�$4XK �. 
KO"K Q#�� �P5�w!�4X" P�N2#�+#�5>"

��



OK |�#Ä ��P6�L��w���Ã6 �p�w f#E~ �. �B � ��wf#E~ �. �B K�>�� O#�$ � 3#Ä�e" �"R�� �w 4pz �"�5. L�#\
#���$ 4�p��w 
�O#��$ �O�K {��e 
	�L\ 4-: |�"�Ä
 O#�$ j�� �L\#.�� +��X KO�$P. �#�\�O #� Y�O +#I5�"OKPw!M |.#u KO"�� �}�> Q"CPe #. b#-6O" OK 	�=�X +$
�P5��OL�� ��X#�\"�� �#��#y5W�" 4�Ãu�� ��zL�w!"P2�L\#.�� ����Q ��"
#. "L5." L�#. 
ÈOR. � cX�5� �#�FPe ��}w OK �w4X" ��" |�X KO�$P. Y�O+#I5�" KO�� OK Py�K �>�6 |.#u �5Ç�Æ� #. |u"LF 
Y�O��" #. �L\ KO�$P. �#�}�X �"R�� V1X � K�\+#I5�" �}¼"Y�O 
3#�> ¿��> �5qPz Ph�OK�KP�z O"Pu 3�#`u � �W�#t� KO�� Py�K |�Ç�Y�O�K #�
�w �L�.��Wt6 j�� �K 
�Ç�~ �KO"K K�>� �6�#p5� �#��L�.��Wt6 
+��X KO�$P. � �-X#E� o}5I� �#�\�O �"P.
L\#.�� K�>�� O#�$ � ��#2 3#Ä�e" �. �>�6 #. )6L�Ä �����Ä3O�¼�. ���K� Q#�� KO��|�"�Ä #. b#-6O" OK�~�"�L\#.�� �>�6 KO�� #�\�O P�#X Q" P5[�.

Q#�� KO�� ��#2 �#��K"K �����
�#�P5�"O#2 �PX Æ� Q" �q#w � s�uK �#��K"K K�>� �R}5W� 
KP�z �#=�" �w �\�O P� #. +��X KO�$P. Æ\ ��L.� K"LÃ6 � j�� �w 4X" Da"� P2 �L\#.�� R�P.$ �a�F �Ç�S�~�OL��3#�¼�_J � �td�� �"�� � +$ �. b�.P�OK >�� @ �ÇW��� �#�Q#X ��¼�6 �L\#. 3�#p5� Py�K Y�O �. �\�O Q" L�"�6�� Q#�� KO�� �#�P5�"O#2 �-W� 4���"�4X" P�Q CP\ �. ����Q ��"�K#��Q 4����" Q" P��Q 3#�¼�_�J KO��� OK 3#Ä�e" ,Ww 
R�P.$ �a�F O#zL�#� 3#�¼�_J ��. OK � o~"�4X" O"KO�JP.R�P.$ �a�F |Ç\ �4F#W� ��[Ç�Q �Ç-\ �w!"P6 �4F#W� � j#p6O" �d."O ��a�F ,�\ �#�+$L�#� � #��B#�OK �"�P�JM 4�qPi ��5J#�\���Q c�"P\ �
�KP�z O"Pu �>�6 KO�� � {P5�w �~#X�» #6 � �O�KÆ� �"P. P�Q KO"�� L�#. 
�a�F P�l5� 3#�¼�_J ��.#� � +��#�z Z\�2 �v!#J c�"P\ ��Q#I� OK+$ �P�JM ��"��"P.$ �#��zT�� �

��



�L\#.�� P�Q CP\ �. +$�#�P> � ��"�� �+$��SO]�_J OK Q#��KO�� �#��K"K � /R�P.$ �a�F ���}u" c�"P\ ��"O#. � nP. YO#. ���#JK�O �#�P> �

3O"P�F ��>OK ��#Ç� � ��#�Q ¿�Q�6 �#�P5�"O#2 |�#\ 
{��Ã� �#�P5�"O#2 P. ���Ä R�P.$ �a�F ���}u" c�"P\�L\#.�� �"�JPB �#�5�~#Ãq �4qP�� �#�O#-zO ��y~"

+��X KO�$P. �#�\�O ���
�KO"��� OK 
�5F �w ��E� �. L�"�L\�L�.��Wt6 3�#p5� �#����z �. +��X KO�$P. �#�\�O o}5I� ¿>"P� OK#��\�O �L�.��Wt6 �w �K�. ��" P. �ÃX #=��" OK �4X" �L\ �5I��$ 
�$ +#I5�" �#�\�O #. |�X KO�$P. �#�\�OP� �O#�$ � �.P=6 4��#� {�" �>OK OK ��#-� ��" �KKPz O"�5X" Æ�Çp6 |.#u �#Ç��"�5F �^I[� ��#-� U#X"P.U#X" Y�O �#�-� ,~#m �-�> 
�K�-� P�N2�#Ç�" ��#-� s}d� Æ�Çp6 �w �KO"�� OK 
��" K�>� #. �L\#.�� Y�O�4X" �K"K |�Ç[6 "O �L�.��Wt6
U#X" �wL\#.�� �zL�O#.Q" �\#� ��t5W� +#�"�O KO�$P. ��E� j�a��|�X KO�$P. �#�\�O]�_J OK Py�K �5Ç�KO�$P. Y�O#. �Ä���. +#�"�O KO�$P. ���\ �#-5\" �. �w K�\�� �L�#[� �KO"�� OK �L�K��|�Ç[6 "O #�.��X K#=�"
+��X KO�$P. Y�O P� �"P. �w �K�. ��" P. ½Pq #=��" OK 
P�" ��" Q" Q"P5F" �"P. 
"N~ �K�\�� �K"K L���2 +��X�"P. �KKPz�� KO�$P. 	K�>��3#�#Ç�" �3#Ä�e" �. �>�6 #.
 ,X#�� Y�O#. �zL�O#.Q" �\#� ��t5W� +#�"�O "L5."OK �w KO"K K�>� �p}5I� �#�~L� � #�\�O^I[� �"O#. Æ� Q" �\#� ��t5W� +#�"�O ��#�Q ¿�Q�6 � �=F ���Ã6�4X" �L�$|�_p6 �. �S�~�OL���#�.#5w OK c.P�M 8F#-�

���[�. ��L.$ Y�O �����
KO�$P. �"P. �"�hF�� |.#u DdX OK Q��� 
"N�Ã� 
KO"K K�>� �.P=6 �#�\�O �d. OK �w ��#�4�K�LE� K�>� #.�#�P5�"O#2 �.#�QO" �#Ç�" #�\�O��" P9w!" OK �L�P�z�� O"Pu �K#p5X" KO��ÆB�w R�P.$ �#��a�F OK �T�� �.+��X#��\�O ���z ��" ��t5W� KP.O#w 
#���#JK�O ��L.$ Q" �L\4-: O#�$Z�"Rq" 3"Q"�� �. �KO"L� K�>� Æ�S�~�OL���L�P�z�� O"Pu �>�6 KO�� P6�5qP[�2 �#����\ �"P. |�Ç�Y�OÆ� �"��Ä �. )-~#m � �KPw "L�2 Z�#w!

��



P��Q CP\ �. #��$ P9w!" ����Ä {��Pq �w L\#. �5\"K K�>� +��X �-X#E� �"P. �.P=6 Y�O �»» Q" Z�. L�#\�L\#.��
4  & � $ � , � BB � ;6$ 	���


��d."O ��" OK���[�. ��L.$ � 4R�P.$ �a�F Æ�q"Pz��R�q � ���}u" c�"P\ �T�� ,�Pa � &R�P.$ �a�F 4F#W� � $�zL�O#.3L\cX�5� � ,R�P.$ �a�F ,�\ � 6�d."O �#�� KLÄ � ;

�� 5DWLRQDO

�"P�. �$ KP.O#�w ��w 4X" ��td��� �d."O 
KONz�� �$ �qPÃ� Q" {#X �»» Q" Z�. �w �.P=6 {��Pq ��P6���Lu�4X" ���B �$ �"R>" � ����Ä|Ç\ �KO"K 4����Ä #�}2 � �P�\ se#�� OK �T�� �. ÆB�w R�P.$ �#��a�F
4  )�& �, �$ 	���

��L. �w�#�P> ,�Pa & 
�zL�O#.3L\ , 
R�P.$ �a�F 4F#W� $ 
���[�. ��L.$Q"4X" 3O#-Ä4 �#. �d."O OKOK �L\#.�� #�LF"� |�L-6 ,�Pa ) P�J" �d."O OK �K�\o�PÃ6 �zL�O#.�. +#�"�O4-W� �"��Ã. L�"�6��� �K�.LÃ.#. P."P. ) ,�Pa K�\ �K#p5X" 4Ä#X P. @��" � Pw!" 
�IW��V� ���#: P. ,ÃÇ� 3�q�W�}y�" �#�LF"� Q" �w �6O�¼
�P��V� ���#�: P�. ,ÃÇ�P5�� ��Ã�� 
Æ�P5� �#�LF"� #. �K�\�� nNF {��Pq Q" ���Ã� �w L\ L�"�J ��»»��L\ L�"�J ������ #� »���� #. P."P. ) O"Lt� �PP�K� 4Ä#X P. P5��}�� � ¿.P�P5��}�w!����
R�P.$ �a�F RwP�6 �#�Q #. P."P. �,� �zL�O#.3L\ cX�5� ���Ã6 �"P. �K#p5X" KO�� ��"L6 �#�Q �L\ K#� �d."O OK3L�\ 
��F"P�e �"P. �L\#.�� 4.#: �zL�O#. �#�Q {�e OK �zL�O#.3L\ �w 4X" ��" P. ½Pq )��a �L\#.���O�K�w Ph�KO�� |E� �"P. �zL�O#.��"�"Pq � 3L�� 3L\�"P. �L\���6 �#���E�� Q" �"�6�� "O �zL�O#.cX�5�� 3L\�#���E�� Q" ������K ��� O"K���OK
 �K���+#I5�" 
L\#.�� CPe4[zP. �O�KP."P. �$ 
��"�"Pq 4[zP.�	4X" �L\ �K"K �#[� �td�� �K �"P. ��"�"Pq � 3L�

��



��



�� &UHDJHU

��P5zOR�. �T��� ��L�.$�"P�. Y��2 ��E��� ��XP6 �#�-� P. �w 4X"�Py�Pw �d."O 
n�PÃ� c."�O Q" Py�K �Ç��K�\�� �#�. P�Q 3O�¼ �. �d."O ��" �4X" �L�KPz K#��[�2 �L\ �L�#[� �#�.��X
4S  ���»� �&�»���� $�k�����$�k�k�� 	���


��d."O ��" OK���#: OK,ÃÇ� P5� ,WFP. ���[�. ��L.$ � 4S¿.P� P5��}�w ,WFP. R�P.$ �a�F 4F#W� � $�L\#.�� �»» �$ O"Lt� P9w!"LF �w4X" �-�Pa � &
|.#u �4X" �L\ �K"K �#[� #���E�� ��Pz3O�¼ �. �»» � �»» 
�» 
�» ,�"Pa �"P. O�wN��d."O ��� O"K���OK��E��� �»» O"Lt� � #��K DdX OK �L\ �L�#[� ÈOR. �#�.��X Z\�2 ��E�� |�#\ �»» O"Lt� �w 4X" �>�6P�.OK "O #��K DdX OK �L\4-: �#�.��X �hÄ" 4�Wu � #Ç�P�$ �LE5� 3�#�" OK �L\ �L�#[� �#�.��X Z\�2�KP�z��
OK �~#X O"R� �K +��X �"P. �#���E�� 
�L\ P[5�� �» ��K PJ"�" OK �w O�[w+$ ¿�#> CPe K#���� YO"Rz OK�5pz #=�#�� �	��� O"K���
K��� �t}6 �"P�" �"P. PÇ�Pz �#���E�� �Ä�� �. "O �$ �"�6�� �w 
4X" �L\ �K"K �"P�"�L�KPz ���6 �a#�O {L� � �=�X+$ �#y5W�" ��� �L\ �L�#[� �#�.��X O#�$ Q" �K#p5X" #. O�wN���E�� �w �L\�4X" �K�. ¿�Q�6 ¿.#6 ��P6,X#�� #. ��"�"Pq |�}E6 ���\ �~#X O"R��K +��X KO�$P. ��#2 LXO�� Ph� �. �4X"
OK ÆB�w �#�.��X � �K�. P�l5� �»» #6 �» ��. &,�Pa �"P�" OK �~#XO"R��K �#�}�X �"P. �w K�\�� �L�#[�#. R�P.$ �a�F Æ� �"P. {#9� �"��Ä �. �L��K�� GO O�[w�.��> se#�� OK P5[�. ÈOR. �#�.��X � �~#�\se#��se#�� OK ���#: P. ,ÃÇ�P5� �»» Q" L�"�6�� �td�� �. �>�6 #. �~#X O"R��K |�X O"Lt� ¿.P�P5��}�w �»»» 4F#W��L\#. P�l5� �.��> se#�� OK ���#: P. ,ÃÇ� P5� �»»» #6 �~#�\
O"P�u �K#p5X" KO�� 	�P�\P�m
 �QO�#[w R�P.$ �#��a�F OK P5[�. �w 4X" ��#�\�O Q" Py�K �Ç� 6&6Y�O�9}9� K���.$ #. ���[�. ��L.$V1X � K�\�� �-X#E� 6&6]#J ���\ �. +#�"�O �"R�� "L5." Y�O��" OK �KP�z���KKPz�� KO�$P. P�Q �d."O s-e �-�Pt6
TS  BBBBBBBBBBBBB.$4»�� ' � »�� WF 	���
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��



� �d."O ��" OK���#: P. ,ÃÇ� 3�q #� ���#: P. ,ÃÇ� P5� ,WFP. ���[�. ��L.$� TS¿.P� |�#� #� ¿.P�P5��}�w ,WFP. 4F#W� � $P5��}�� #� @��" ,WFP. +#�"�O �"R�� � 44Ä#X ,WFP. K"Q#� �zL�O#. ��"L6 �#�Q � '4Ä#X ,WFP. RwP�6 �#�Q � WF�L\#.�� ��� #. P."P. �W�}y�" LF"� OK � »��»� #. P."P. Æ�P5� LF"� OK �$ O"Lt� �w4.#: ,�Pa � N
LF"� K���.$ Y�O �����

�� 'LUHFW 5XQRII +\GURJUDSK

Æ� Q" K�J �.�� �. �w P:�� �"O#. LF"� Æ� Q" �\#� ��'5+� ��t5W� �#�P> K���.$ Q" 4X" 3O#-Ä LF"� K���.$O"Lt� �L\#. �L\ |¼#F Ph� KO�� R�P.$ �a�F DdX ��#�6 OK ^I[� �#�Q 3L� OK 4J"��Ç� 3L\ #. O#-zO¿u"� OK �L\#. @��" Æ� #� P5��5�#X Æ� 
P5��}�� Æ� L�"�6�� �K#p5X" KO���P�z!�Q"L�" �5W�X �. �>�6 #. P:�� �"O#.��#�F {L� ��" �4X" �zL�O#. P� Q" �\#� ��t5W� �#�P> P� K���.$ ;"PI5X" �"P. �dJ {L� Æ� LF"� K���.$�4X" P�Q CP\ �. ��#2 3#�aPq�L\#.�� 4.#: �zL�O#.{�e OK P:�� �"O#. 3L\ � o~"�L\#.�� 4J"��Ç� O�e �. R�P.$ �a�F |w OK P:�� �zL�O#.¿�Q�6 � +�L\#.�� �5.#: O"Lt� 
^I[� ��"L6 #. P:�� �"O#. Æ� Q" |¼#F ��t5W� +#�"�O K���.$ ��#2 �#�Q � /|�w #�. �~��Ã�� ��#2 �#�Q Æ� #. ��t5W� +#�"�O �#�K���.$ �#�6 �<� �aPÄ �#�O�E� �. b�.P� P�K#t� � 3�KO"K ��t5W� 4-W� K���.$ P� ��t5W� �#�P>"O �a�F P�N2#�P��l6 3#�¼�_J 
^I[� P:�� �"O#. Æ� Q" �}¼#F K���.$ 
��Ã� R�P.$ �a�F Æ� �"P. � 7�L�w��VÇÃ��
�6O�¼ OK ��" K�>� #. �L\#.�� �p5�� |�#w3O�¼ �. �#. 3#�aPq K�>� �#Ç�" �Ã�-e c�"P\ OK �w4X" ���L.|.#u �KP.O#w L¼#t� 	LF"� K���.${L�
�"P. P�" �=�5� 
L��\+#I5�" 4uK �. 
Q#�� KO���Ç�S�~�OL���#��K"K �w!�K�. L�"�J {�-u

��



Dd�X OK �$ Q" V2 � L�KP�z K#��[��2 ���� {#X OK ��P\ cX�6 "L5." +��X KO�$P. �"P. LF"� K���.$ Y�OKO�� 
L\#. �#. 4uK � |�X K���.$ |Ç\ �. Q#�� �w �d�"P\ OK�Ãu"�+��X � CPe+��X KO�$P. �"P. �"�KP5Wz!�KP�z�� O"Pu �K#p5X"
�Ä��_�� L�F"� �#�K���.$ � �Ãu"� #� �Ã�-e LF"� �#�K���.$ ��Pz �K �. #��$ '[�� �. �>�6 #. LF"� �#�K���.$��#JK�O �#�P> ��zL�O#.�L\4-: �#��K"K Q" �w4X" �K���.$ 
�Ãu"� #� �Ã�-e LF"� K���.$Æ� �K�\�� ��Wt6
�L\�P�z!�Q"L�" ��#JK�O �#�P> �w�"�dt� �#�� � �a�F �#�� �"P. ctq � L��\��|¼#F R�P.$ �a�F Æ� OK�a�F Æ� OK ��#JK�Oo}5I� b#t� OK LF"� K���.$ ���6 �"P. �Ä��_� LF"� K���.$ ���\ �w�~#F OK �KO"K O#-5Ä"�. �Ä��_� LF"� K���.$ j�� �X j��=� OK �KP�z�� O"Pu �K#p5X" KO�� �.#[� 4}_J #. O�#=� �a�F �"P. #� R�P.$�KO"K K�>� P�Q CP\

�� 6Q\GHU �� *UD\

L��#� K���.$ �#��_I[� 
LF"� �#�K���.$ ���z��" OK ��	����
 �Pz � 	����
 �OL�#�\" LF"� K���.$ � o~"���Ã�6 R�P�.$ �a��F �#��_I�[� #�. b#-6O" OK �$ 3#�¼�_J P�#X � ��#2 �#�Q 
	;�"
 ���[�. ��L.$�L�KPz��#Ç�P�$ v!#J 4i#pF �#�Q#X L��\�����6 LÃ.�.3O�¼ �. �w #�K���.$ ���z��" '[�� �LÃ.�. LF"� K���.$ � +�L\#.�� 	���� 
6&6
�L�KPz �qPÃ� 	����
 vO�wcX�6 "L5." �w R�P.$ �a�F �"�P�JM �#�~L� j�� Q" LF"� K���.$ � /
�$ Q" L�KP�z^I�[� L�F"� K���.$ �w �5u� �K�\�� |�Ä ���B LF"� K���.$ Q" |�X Æ� K���.$ ;"PI5X" �"P.

�� +\HWRJUDSK

+#I5��" �O#�y� �"O#�. Æ� "L5�." �K���� �K#p5X" ��#JK�O �#�P> K���.$ � ��t5W� �#�P> �KPw "L�2 �"P. �"�6����#�Q �}¼#q �KKPz�� �-X#E� P:�� �"O#. K���.$ LÃ. �}FP� OK �K�\�� KO�$P. �L\+N> �"O#. O"Lt�V1X 
K�\���e�.P� �~K#Ã� �L\#. LF"� K���.$ ��#�Q �}¼#q �#�� L�#. 	#�; O�E� OK
 P:�� �"O#. O#y� �"O#. OK �K#p5X" KO���4X" ���B
Q�04Q  } 3P 8Q � P � � 	���
P �

��



�#�P> K���.$ �. ��#2 �#�P> �KPw �q#a" #. �KP�z O"Pu �K#p5X" KO�� ��t5W� �#�P> K���.$ ���6 �"P. 4X" �Ç�� �w!�L�"�L\o�PÃ6 P�Q CP\ �. |�"�Ä P�J" �d."O OK �L�$��4XK �. ��#JK�O K���.$ 
��t5W����#: P. ,ÃÇ� P5� ,WF P. ��t5W� +#�"�O O"Lt� �4P5��}�� ,WF P. P:�� �zL�O#. O"Lt� � 3P5��}�� P. ���#: P. ,ÃÇ� P5� ,WF P. LF"� K���.$ �8

�� 3XOVH �� &RPSOHWH GXUDWLRQ 6HULHV

P:�� �zL�O#.�	#�06
 �#��O#2 K"LÃ6 �0��t5W� +#�"�O�#��O#2 K"LÃ6 �1
��"�"Pq |�}E6Y�O �����

Q" �Q� c�"P\ �w �6O�¼ OK �K�\��+�WE� +��X P�K#t� KO�$P. �"P. ,X#�� �#�\�O Q" �Ç� ��"�"Pq |�}E6+�}d� <�#5� �. �"�6�� Y�O��" #. 
L\#. �5\"K K�>� ,X#�� ¿�Q�6 ¿.#6 YQ"P. �#Ç�" � �q#w O#�$ K�>� |�-uK#=��" ��. b�.P�� �#��\�O #�6 �a#��O O#�$ Q" �K#p5X" |�#\ � �K�. �Ã�X� o�e �"O"K Y�O ��" �4q#� 4XK���. c�."�O Q" �P�z!�P�. � �.#[� �#��a�F ���}u" �#�P5�"O#2 #� � ����e O#�$ #. #��#y5W�" P�#X #. �y5W-���KKPz�� 	+#�"�O
�EdX �#�P> � �zL�O#.
{�e�Ã�-e O�e �. 
�L\ �K�Rq"�=�X +$��X#�\"�� �#��#y5W�" �w!"P6 � K"LÃ6 P. �w�~#F OK P�J" ��K L�B OK� ��R=6 Y�O4���" Q�O �. Q�O �w �L\8Ä#. L��"Pq ��" �4X" �5q#� Z�"Rq" R�� ���Lu�#��#y5W�" �O#�$ �O�KÆ� �"��Ä �. Y�O��" Q" +��X KO�$P. �"P. #��S�P2 ,~#m OK �Q�P�" �w ��E� �. �L�w "L�2 ���Rq��"�"Pq |�}E64�#ÄO �R}5W� Y�O��" Q" �P�z!�P�. ��" K�>� #. �K�\�� �K#p5X" |�Ç�Y�OÆ� L��#�� |u"LF #� �}¼"Y�O�L\#.�� P�Q 3#Ç� �}�> Q" L�B �6#Ç�4[zP�. �#���O�K �-X#E�� �"P. L�#. "N~ 
L\#.�� O#�$ �O�K {�e ¿.#6 )��t5W� #�KO�$P. 4uK �w #=�$ Q" � o~"�L\+#I5�" �#������ K"LÃ6 ��.#��q 4X" �Q� Py�K 3O#-Ä �. �K�\ �K#p5X" 3L�L�}. O#�$ Q" 3L�����e{�e #. O#�$ Q" �K#p5X" {#9� �"��Ä �. �L\#. �5\"K K�>� �Q�,X#�6 4[zP. �O�K{�e ���"�"Pq |�}E6 �"P.�L�K�����"O" �[I.4�#aO �=�5� �~#X �»» 4[zP. �O�K #. |�X �-X#E� �"P. {#X ��

�� 3DUWLDO GXUDWLRQ 6HULHV

Q" 4X" 3O#-Ä |�#w �PX Æ� �L\#. ���R> �PX Æ� #� �|�#w �PX Æ� L�"�6��,I5�� �O#�$ �PX � +P5[�. #��$ �Q"L�"�w��#��K"K �Ä��=� Q"4X" 3O#-Ä ��R> �PXÆ� �w�~#F OK 
UP5XK OK�#��K"K ��}w!#. P."P. �PX P�K#t� K"LÃ6 �w K�\ +#I5�" ��E� �. ��#2 O"Lt� �w �6O�¼ OK �L\#. ^I[� O"Lt� Æ� Q"

��



�� $QQXDO H[FHHGHQFH 6HULHV �� ([WUHPH YDOXH 6HULHV

P�K#t� �PX Æ� �K�\�� �L��#� 	Q" P5[�.
 ����#X �PX �#� �. �PX 
L\#. �L\4-: �O#�$ �#�~#X K"LÃ6{��Ã� O�e �. �L\#.�� ��#W� ��#�Q �#��O�K OK �K#5q" r#p6" P�K#t� ��P5ÇB�w #� ��P5zOR. |�#\ �LF

�� $QQXDO 6HULHV �� 0D[LPXP /LNHOLKRRG

�K�\�� �L�"�J ����#X �PX �#� �. �PX 3O�¼��" OK �K�\�� �5qPz Ph�OK {#X Æ� #. P."P. ��#�Q �O�K�L\#. ���#X �#�|u"LF �PX #� ���#X �#�P9w!"LF �PX L�"�6�� K�J �.�� �. ���#X �PX�L\#. �q#w K#�5Ä" 4�}.#u �"O"K |�}E6 <�#5� �w KP�z �#=�" ��E� �. L�#. ¿�Q�6 ¿.#6 #� {#�5F" ���#u+#I5�" � /{#�P� È�~ 
{#�P� È�~ 
{#�P� ���"�u |�#\ ���Ã�L��O��O#Ç. LF �qK#_6 �#��K"K �"P. �w {#�5F" ���"�uOK �w4X" Py�K ���#u L�B � |-�"� 
� 0�6 ��XP�2 È�~� ��XP�2 
	0�6 �X
 LF P�K#t� ¿�Q�6 
�}�#Ä �XLF P�K#t� ¿�Q�6 � � 0�6 ��XP�2 � ��XP�2 È�~ 
�}�#Ä �X {#�P� È�~ ���"�u Q" )6L�Ä #�.��X �XOP.�K�\�� �K#p5X"
+��X KO�$P. �"P. o}5I� �#��#z! �������

OK �w����"�u ��. Q" �4X" ,X#�� �~#�5F" ���#u Æ� ���Ã6 #�.��X ��"�"Pq |�}E6 � ��R=6 �"P. �#z ��~�" � o~"��X {#�P�� È�~ 
� 0�6 ��XP�2 È�~ 
��XP�2 È�~ ���"�u #�.��X �Ã~#d� OK 
4qPz O"Pu �O#\" KO�� �#.�#y��� �. �K#�Q 4���" �"O"K �w 
�K#p5X" KO�� ���#u �#�P5�"O#2 ���Ã6 �"P. �L�O"K �K#�Q KP.O#w �}�#Ä�K�\�� �K#p5X" #�O�#5[z � ����[�. ��P6|�5E� Y�O�K Q" ���Ã� 
KO"K +��X ��"�"Pq �-X#E��#��O"Rq"�P� � �6#-X#E� �#�~L� Py�K �Ç�S�~�OL�� �qK#_6 �L�L2 P� #� #�.��X ��"�"Pq �-X#E� �"P.#. "O 	¿�Q�6 ¿.#6
 �~#�5F" ���#u L�B s.#d6 "P>" �#�P> OK #���#�P. ��" �4X" �L\ ���6 �KLÃ5� �"��#�"O+#I5��" "O ���#u ��P6,X#�� �Q� �#��W�#t� �#=�" Q" V2 � �K"K O"Pu ���Q$ KO�� #��K"K �.P=6 ¿�Q�6�L�#����O#�$ Q" �w �=�X +$ �#y5W�" �Ç�KR� OK Ph�KO�� �S�P2 |E� �w �6O�¼ OK �Ph� KO�� |E� �. <�#5� {#t5�" � +|�}E6 <�#5� � K�. L�"�I�<�#5� {#t5�" �. �Q#�� 
L\#. �5qPz O"Pu 
�L\ �K#p5X" +��X ��"�"Pq ���Ã6 �"P. �$��"�"Pq |�}E6 Q" |¼#F <�#5� 4X" �O�Pa 
3O�¼��" P�m OK �K�. L�"�J �K#p5X" |.#u )��t5W� ��"�"PqKO�� O"� 4XP�q |�M OK �w KO"K K�>� �p}5I� �#�\�O O�h�� ��" �"P. �K�\ �K"K ���Ã6 �S�P2 |E� �.�4X" �5qPz O"Pu �>�6R�P.$ �a�F DdX 4-W� �. <�#5� {#t5�" ��"�td�� |�}E6 �#�\�O Q" �P�z!�P�. �O#�$ �PX �K ��. �y5W-�� ���#u Q" �P�z!�P�. �

��



�aPq �#�.��X ���

�� 3UREDEOH 0D[LPXP )ORRG �3�0�)�� �� )DLOXUH

�3�0�)� �|�5E� |�X P9w!"LF �����
��#�6 |�#w��#�R��½Pq #. �w 	K���.$ #� ��L.$
O#h5�" |.#u +��X ��P5zOR. Q"4X" 3O#-Ä |�5E� |�X P9w!"LF�K�\�� K#=�" +#�"�O��P5[�. �L�O�$K�>� �. �Ç�S�~�OL�� � �zL�O#.��P5[�. �L�O�$K�>� �. �X#�\"�� |�"�Ä�td�� Æ� OK 4\"K O#h5�" �"�6�� �td�� O�e�. �w 4X" �}�X ��P5zOR. 
|�5E� |�X P9w!"LF �K#X 3O#-Ä �.�L�K GO��#�q"Pl> ]�_I.
Q" |�5E� �zL�O#.P9w!"LF �L�$��4XK �. �3�0�3� |�5E� �zL�O#.P9w!"LF Q" |�5E� |�X P9w!"LF �Ç��" |�~K �.|�5E�� |�X P9w!"LF �"P. 4[zP. �O�K ���Ã6 �#Ç�" �a#�O Ph� Q" "N~ 
L\#.�� ]#J ��"�"Pq Lu#q �O#�$ Ph���" �"P. {K#Ã� ��"�"Pq Æ� ���Ã6 
#�FPe �K#_5u" |�}E6 OK �T�� �. 3#u�" �"�O#2 OK 
��" K�>� #. �KO"L� K�>�½Pq �~#X �»»»» 4[zP. �O�K#. {K#Ã� "O |�5E� |�X P9w!"LF )���Ä O�h�� ��" �. �L�w�� "L�2 3O�Pa+��X�L��w��
R�OPX �K��� ���» ��K Q" ¿u"� OK �K�\�� �K#p5X" ÈOR.�#�LX R�OPX �F"Pe OK )���Ä|�5E� |�X P9w!"LF Q"O#�� ���R� �w #=�$ Q" �4X" �L�KPz�F"Pe 
LX �td�� OK|�5E� |�X P9w!"LF �"R�� �. �>�6 #. ÈOR.�#�LX,~#mOK � K#�Q �}�J L�"�6�� ÈOR. R�P.$ �#��a�F OK |�5E� |�X P9w!"LF #. {K#Ã� �F"Pe |�X U#X" P. +��X�w KP�z�� O"Pu �K#p5X" KO�� �d�"P\ OK )6L�Ä |�5E� |�X P9w!"LF "N~ 
L\#. ��>�6 |.#uP�m � �td��P�m �=�5�L\#. ��"R�� �.3"O#WJ P�#X �w K�\,>�� #� � KKPz �L> ��#> 3"O#WJ ,>�� R�OPX 	�4WÇ\
 �5I�O �Pq�L�$OK �Ã>#q 3O�¼ �. �w!
�zL�O#. P9w!"LF �K�\�� �-X#E� LF"� K���.$Y�O � |�5E� �zL�O#. P9w!"LF Q" �K#p5X" #. |�5E� |�X P9w!"LFOK K#. �Ç��4ÄPX P9w!"LF #. R�P.$ �a�F �> OK �w��"�� �K�64.�eO �"R�� �Q#XP9w!"LF Q" K�J �.�� �. |�5E��L�$���4XK ��. �zL�O#. �. j#-\" O#I. |�L-6 P:" OK O#-zO L�~�6 �R��#Ç� �#�L�"O P9w!"LF Q" � 
L\#.�� 4wPFQ" �"�O#�2 OK
 ��>�6 |.#u Zt� #�.��X K#=�" OK R�� nP. +�M �KLÃ5� se#�� OK �w K�\ �>�6 4X" �O�Pa|.#uP�m 3#-X#E� OK nP. +�M �p~�� �K��� O�h�� �d�"P\ ���B OK 
"N~ �L�w�� �#p�" "O 	{�"Zt� �5F 3#u�"�4X" +#�5>"

��



OK
nP. +�M �p~�� � |�5E� �zL�O#. P9w!"LF Q" �K#p5X" #. |�5E� |�X P9w!"LF �-X#E� ��Ã� |�L-6 ��" ¿u"� OKLF"� K���.$ 
�#�P> � �zL�O#.c."�O���Ã6 �K�\��P�N2�#Ç�" �Ç�S�~�OL���#�\�O Q" �P�z!�P�. #. 	Q#�� 3O�¼�S�~�OL��^_I5� |�L-6 ��" �#�P> OK �L\#.�� ����Q ��" OK Pw!M |.#u KO"�� �}�> Q" �Q#X��-\ �#����\ �3#�¼�_�J s�uK 4J#�\ �L�K O"Pu |�Ä KO�� � +#I5�" "O �p}5I� �KLÄ �#�P5�"O#2 � 3#�aPq 4X" O#B#�|�X P9w!"LF s�uK KO�$P. OK L�"�6��o}5I� 3#�.P=6 Q" �K#p5X" � �Ç�R�q ��X#�\"�� �+$�#��#zL�K Q" �td���L\#. �5\"K ��>�6 |.#u � �L�Q#XZt� |�5E�

�� 6WDQGDUG 3URMHFW )ORRG �6�3�)� �� 0RVW 6HYHUH

��S�P2 KO"L�#5X" |�X �����

�� ([WHUPHO\ 5DUH

���P6OK#�� ��� 
���P6K#�F ,�wP6 Q" L�"�6�� �td�� Ph� Q" �w ��#���L.$ Q" 4X" 3O#-Ä �S�P2 KO"L�#5X" |�X#=�#�� � L\#.�� #Ç�P�$ Z6O" �XL��� �5XO Q" o�PÃ6 ��" �K�\ K#=�" ��#�q"Pl> �td�� Æ� ��"�� �+$c�"P\+��X 
�S�P2 KO"L�#5X" |�X Py�K 3O#-Ä �. �KP�z�� O"Pu �K#p5X" KO�� �F"Pe +��X 3#Ã~#d� �#�-� �"��Ä �.PX"PX OK4\"K O#h5�" �"�6�� �td�� �#��zT�� �. �>�6 #. �td�� Ph� Q" �w4X" 	��"O#.
 �O#-zO��P5zOR. Q" �\#��L\#. O"KO�JP. +#�"�O�"P. ���#. �"�6 Q" O�wN��a�F �a"O" �w KR�O �Pq �d�"P\ OK � 
Ph� KO�� R�P.$ �a�F

K�>� ��" #. �L\#.��� P�N2�#Ç�" �$ ��"�"Pq s�uK ���Ã6 �w 4X" ���L. �S�P2 KO"L�#5X" |�X o�PÃ6 �. �>�6 #.��KÆ� K�L�F �S�P2 KO"L�#5X" |�X P�K#t� KO"�� ,~#m OK �w L�K�� �#[� o}5I� �#�O�[w OK �}�Ä +O#=64[zQ#. �O�K �"O"K �}�X ���B �w 4X" ��"P. K#t5Ä" R�� �KO"�� OK �L\#.�� |�5E� |�X P9w!"LF P�h� P�K#t��KO"K �#X�� {#X �»»» #6 �»» ��. ���Ã� �w4X" �K#�Q )5-W�
|�X ��" Q" �K�\�� �K#p5X" +��X O#�� � ÈOR. � cX�5� �.$�#��Q#X �F"Pe OK ���Ã� �S�P2 KO"L�#5X" |�X Q"�K�[� �L> ��#> 3"O#WJ ,>�� �$ �5I�O �Pq �w K�\�� �K#p5X" 	#�LX R�OPX
 ��#�R�OPX �F"Pe OK
�"O#. Q" |�X ��" �w ,�6P6 ��" �. �4X" |�5E� |�X P9w!"LF L��#�� �S�P2 KO"L�#5X" |�X �-X#E� ��E� � Y�OLF"� K���.$ �+#�"�O � �zL�O#.{L� Q" �K#p5X" #. � �td�� OK �L\ �L�#[��zL�O#.��P6L�L\ ��Ã� �S�P2 KO"L�#5X"�#��a�F OK 
KO�$|�Ä �. �K#p5X" �td�� {��Pq Q" �"�6�� ÆB�w �#��a�F OK �w �~#F OK �L�$��4XK �.�K�\ �K#p5X" R�� +��X �.#�L��O Q" 4X" P5�. LF"� K���.$ {L� P. ���ÄÈOR.

��



+��X O#�� �#�\�O�L�.�t-e ��
Q" �K#p5�X" #�. 
���" K�>� #. �L�K�� O"Pu L�L�6 KO�� "O ��#W�" ¿�"�> �O"��� �w 4X" �Ã�-e �L�L2 Æ� +��X� v!���" � �#W�" �. �KO"� �#��#�Q Q" O�Lt�~"�5F � �K"K Z�#w "O +��X �p�� 3"P:" #� �"R�� �"�6�� �6#�"Lu"�KO�$|�Ã. �P�z�}> #���"O"K
c�"P\ P. "O �L\ �.��X 3"P:" �w KO"K �$ P. �ÃX �$ 4�P�L� � +��X �#��#�Q Q" �P�z�}> �. b�.P� 3#�"Lu"�L�KZ�#w 
�L�$ K�>�. 4\L.��X Q" �K#p5X" �T�� �. � R�P.$ �a�F �P.O#w P��l6 P:" OK �w �K#_5u" � �Ä#�5>"�4X" 	�5�P�L�
 �"�Q#XP�m � �"�Q#X3#�"Lu" �5XK �K |�#\ |�X �#��#�Q Q" �P�z�}> �4�P�L� ¿�#> 3#�"Lu"Q" �P�z�}> #� |�X j�u�Z�#w �"P. )���Ä �O�z7"LF" � +��X �P�JM 
�"P.$ �Q#W�. L��#�� 
�"�Q#X 3#�"Lu"

�� )ORRGLQJ �� )RUPXODWH


|��X O"L�[� �#��FPe 
|�X ���. L��#�� 
�"�Q#X P�m 3#�"Lu" 
�w �~#F OK �L�P�z�� �#=�" ��zKR}�X �ÃX�6�L�\#.�� +��X 3"O#WJ Z�#w �"P. |¼" OK #��$ Q" �-�wP6 #� �4\L.��X �L�.���2
4W�Q 3"P�:" R�� �$ ¿-6 �. 
L\#.�� ÈOR. ��#�5J#X �#�5�~#Ãq Lu#q |¼" OK �w �5�P�L� #� �"�Q#XP�m 3#�"Lu"�"�Q#X 3#�"Lu" �. 4-W� "O �P5[�. �>�6 � 4uK 
3#�"Lu" j�� ��" �.#�QO" 
��" K�>� #. �L�O"K �P5�w �d�E�#�. �W�#t� OK "O �P5[�. ����#u � ��#�Q#X 
�Ä#�5>" 
�K#_5u" �#��-�> {��Ã� O�d. 3#�"Lu" j�� ��" �L-}e���KP�z��P. OK �"�Q#X3#�"Lu"
4i#p�F 
�a"O" �P.O#w �"P. �R�O��#�P. �L�K�� Z�#w "O �$ P:" � +��X �. 4�X#WF 
�"�Q#XP�m �#�\�OK�-�. "O�zKR}�X �.4�X#WF �wL\#.���}¼"3#�"Lu" Q" 
�#ÇX" ��L�#�#X �|�X O"L[� ����.Z�2 
#��#�5J#X3"P�:" K�-��. ��. b�.P�� �}¼" 3#�"Lu" 
YQ��$ � ��#XOj�e" 
+��X 3O#WJ �"P-> 
+��X ���. �L[I.���#�W�" �zL�Q� 	��� � v!��" 
3#:LE5W�
 #���"O"K �. �L��$ �#��#�Q Z�#w �Ç�#�B �L��K�� |�Ç[6 "O �zKR}�X�L\#. #�qL� ��" �. �L�XO �"P. �#. 4�qPi �"O"K �w KPw L�w!'6 ��#����\ �. L�#. 3O�¼��" OK 
L\#. Ph�KO��
Q" �"�����. ,�wP6 |�#\ 
L\#. �L\ o�PÃ6 +�BO#B �"O"K �w +��X 3O#WJ Z�#w ��#�P. Æ� ��L�.{��Pq��P�z �K P� �. b�.P� 3#�"Lu" Q" �-�wP6 {��Ã� O�e�. 3#�"Lu" ��" �w 4X" ���L. �K�. L�"�J o}5I� �#�\�O�4X" �"�Q#XP�m � �"�Q#X

��



�"�Q#X 3#�"Lu" ���

�� /HYHHV DQG IORRG ZDOOV

�L�-}�X �#�O"��K � #��O�z! �����
��" OK �L\#.��4\L.��X Q" �[I. � ��#JK�O|J"K OK|�X �KPwK�LE� L�-}�X �#�O"��K � #��O�z�X#X"nL�� #��O��z�}�¼" 4�R� �L��\��4i#pF CPe +��X Q"P6 �"P. #��6 � O"��K #� R�Pw!#J 4[2 �a"O" ctq ���\�K#p5X" �td�� Æ� 4i#pF #� ]#J �ÆB�w �a"O"4i#pF �"P. �"�6�� #��$ Q" �w4X" ��" OK L�-}�X �#�O"��K#. �KO�$|�Ã. �K#p5X" �$ Q" �[I. #� ÆB�w ���ÇW� �}E� Æ� 4i#pF �"P. �"�6�� Y�O��" Q" {#9� �"P. �K���OK ���A�� �KO�$ K�>�. 4i#pF �>OK � �"R�� KO�� OK c}m 4\"KP. Æ� L�"�6��3#�"Lu" j�� ��" 
K�>� ��"�~#� K#�Q 3"O#WJ �L�$ K�>�. �#Ç�" �td�� �. �$ �L\R�OPX ��F"Pe +��X �"R�� Q" |�X Q"P6 Z�"Rq" 3O�¼�KO"K K�>� ��#> �
	¿�#�>
 P��z!"P�q CPe Æ� +�BO#B OK � +��X O#�� 3#�"Lu" P�#X #. �"P�� �w �6O�¼ OK #�L�-}�X � #��O�z!�KO�$��"Pq "O Py�K se#�� �L\ �.��X3#->�� 4X" �Ç�� 
L�P�y� O"Pu �>�6 KO��+��X �#��#�Q Q" �P�z�}>�4ÄPX 
+$DdX Q"P6 3O�¼��" OK 
L\#. �L\CPe 
+��XYP5Wz Q" �P�z�}> nL� #. #��Q#X ���z��" Pz!"�. +��X ;��4wPF 3L\�5�Ãa� ���B OK ��" P. ���Ä �4qO L�"�J �#. �L\ K�LE� �#��Q#. OK �L. P9w!"LF,�PI6 L��#�� �d�E� 4W�Q 	�5X"�J#�
 +�}d�#� 3"P:" 4X" �Ç�� #��Q#X ��" �L�w�� "L�2 Z�"Rq" 4XK���#2�L\#. �5\"KP. OK "O �td�� �Ã�-e �#���#-�Q �5qO ��. Q" �Y�F� ��#�\$
Q" �\#� �~#� ���#> �#��#�Q �"R�� �. �>�6 #. L�-}�X �#�O"��K � #��O�z4J#X ��F"Pe �"P. Q#�� KO���#�O#�Ã�,-X ��L. � L��\���5J#X �w!#J D~#_� Q" �K#p5X" #. )���Ä #��O�z�L��\��+#I5�" ����L6|E� c�"P\ �|�X�5J#�X K���q #�� x��X 
�5. #. {��Ã� O�d. L�-}�X �#�O"��K �L��w�� {#l\" K�J P�W� OK ��>�6 |.#u �#`q�4X" P6,X#�� �#. �w!"P6 #. � �5q#� �ÃX�6 se#�� �"P. P�J" j�� �L�O"K �P5�w �#`q �. Q#�� �O ��" Q" � L��\��

�"P.$ �Q#W�. �����
OK �~#X��� 4X" �Ç�� �w ��E� �. �L�\#.�� K�LE� 4�qPi #. �"��#JK�O �"P=� �"O"K �Ã�-e �#��"P.$ ,~#m#�� �"P�.$ �Ç�~�OL��� �Q#W��. ,�6P6 ��" �. �K�\ �O#> 4\L.��X OK +��X �#�P> Q" �[I. �.��X c�"P\� �5q#� Z�"Rq" �ONy.$4�qPi �w KO�$ L�"�J ��"Pq "O �#Ç�" ��" 4\L.��X |J"K �#��"P}�X #� � 4\L.��X

��



�. �Ã�-e O�d. �P�\ se#�� OK �6#�"Lu" ���B �L\#. �Ã�-e c�"P\ OK �#�P> Q"P6 Q" P6���#2 �O�-Ä �#�P> Q"P6�. P�W� C�¼"�#�\�O j"��" �L�w�� �Ç�� "O �a"O" Q" ����. �K#p5X" s�Pe ��" Q" � �KPwÆ�w R�� �a"O" �[Ç�Q�L\#.�� P�Q CP\�"P.$ �Q#X��t5W� �¾�PÃ6 
s��Ã6 ���#�z �#��6�. � {#l\$ Q" ��#JK�O �Q#Ww!#2 ��P.Q ,�Pa Z�#w �"P. �"P.$Z\�2 �L�\#.�� K�LE� �O�-Ä �L. �"O"K �w ��#�ONzP�Q � #�}2 �Q#XÈOR. �+$�#�P> �"O PX ¿�"�� �5\"KP. �
DdX OK "O ��#JK�O �w KO"K K�>� �#Ç�" ��" 3#u�" �JP. OK ���A�� �4X" +$ Q"P6 Z�#w #�\�O ��" ��� �=�5��"P.$ �Q#W�. 
�w KPw �>�6 L�#. KO"�� ��#�6 OK �K��� K�LE� �$ |J"K OK "O ÈOR. �#�.��X � �KPw �Q#XQ#. ¿�X��KO�$��"Pq "O �6�Ç[� #=�$ OK � �L\4XK���#2 �. �#�P> {#t5�" �. P=�� L�"�6��
� ½PÄ �w 4\L.��X �"O"K �w K#�Q ,�\ #. � ÆB�w �#���#JK�O OK �w 4X" ��#�\�O Q" �Ç� P�W� C�¼"OK #� ¿�X� �#�5\L.��X #. �#���#JK�O OKY�O��" VÇÄP. �KO"K ��>�6 |.#u P:" 
L\#.�� �w!"P5� ��#�zZ\�2�L\#.��� P:�� �"L�B #�OK L� � OR> Q"P6 P�:'6 4E6 �#�#5~K

+��X n"PE�" �����

�� %\ � 3DVV )ORRGZD\V

Q" �`Ã. OK �P��" Q" 
L\#.�� �ONzO#�w�#��"P}�X Q" �K#p5X" 
+��X n"PE�" Y�O��P6�X#X" 
�Ç��" �. �>�6 #.�L��\���t}6 Py�LÇ� {K#Ã� �K ��" ¿>"P�4X" s�Ä �w �ÈOR. ���z�RI� Æ� K#=�" ���\ ��" KPwO#w��~�" �4X" +��X O#�� OK KPwO#w �K�"O"K ���\ ��"n"PE�" �dt� Q" LÃ. �}¼" ��"P.$ OK �#�P> Z�#w ,>�� ,�6P6 ��" �. � �L\ �P�JM �$ OK +��X Q" �[I. �w!Z�#w � �#�P> �#��_I[� K�-�. 
4XK�#. OK �#�P> Q" �[I. ��}I6 �. �>�6 #. Y�O��" �LÃ. KPwO#w �K�\���"P�. �P5��w ,X#��� 4�Ãu��� ���Ã� �L\#.�� �$ Q" ^I[� �}¼#q �. � n"PE�" |E� 4XK���#2 OK +$ Q"P6�KO"K K�>�YQO"�w���Q �K�-� UP5XK OK � �a"O" �q"Pz�2�6 4�K�LE� �. �>�6 #. ONzO#�w �"P}�X 4J#X
n"P�e" ��a"O" Q" �w K�>�� P�W� OK �Ã�-e �"P}�X Æ� �K�\�� ��Wt6 �L\ �5J#X � �Ã�-e �5XK �K �. �"P}�XQ" ;O#J �. 
L\#.�� �}¼" �"P.$4�qPi P. K"Q#� �w "O �.��X �#�P> Q"ZI. �$ � KKPz��7"LF" L\#.�� P6���#2

��



OK �$ 3�#p6 #��6 � �K�-� �$ ��\#F �Ä"OQ �a"O" #. 3�#p5� )���Ä �Ã�-e �"P}�X �a"O" �L�w�� |t5�� ��#JK�O�"P. 4X" �Ç�� K�>�� c�"P\ �. �>�6 #. #��"P}�X Q" �`Ã. OK �4X" ��\#F �. 4-W� �a"O" ��" Q"P6 �K�.���#2OK�a"O" �ÃX�6 �	�L\�5J#X �"P}�X
 L\#. �$nPe �K OK�~�e�#�R�Pw!#J 7"LF" �. Q#�� +$ZI2 Q" �P�z�}>L�#�. ��Ç�$ ��a 
LXP. ����w �. ÈOR. �#�.��X Q" |¼#F 3"O#WJ �w KP�z �#=�" �"���z �. L�#. �"P}�X ��\#F�L\#. �F"Pe ��#-� U#X"P. �"P}�X KPwO#w �w K�\ |¼#F �#���e"

�� 5HWDUGLQJ %DVLQ DQG )ORRG 6WRUDJH $UHDV �� )ORRG 0LWLJDWLRQ 5HVHUYRLUV

�+��X �P�JM �T�� �a"O" � �P�J'6 �#��Aa�F �����
�#=��" #��#�Q �Q#X����w O�h���. 
^I[� �a"O" OK +��X O#�� �"P. ���Ã�+��X �P�JM � P�J'6 �#����\�L\�5J#X �"�A�OK �#��Q#X #� R�OPX Q" �K#p5X" #. 
��Ã� LF Q" P5[�. +��X �wL�K���Q#>"Y�O��" �KP�z��n"PE�" �w�6O�¼ OK,�6P6 ��" �. �K�\ZI2 #�R�Pw!#J 4[2 	���#2 Q"P6 #.
 4W2 �a"O" OK #�R�Pw!#J ��O P.�4q#� Z�#w ��#JK�O4XK���#2 OK ���[�. +��X 
K�\ {P5�w 4uK �. +��X
OK �L��O"K "O �L\�.��X �t.#X �w L\#.�� ���#2 Q"P6 #. �a"O" )���Ä K�\�� +#I5�" O�h�� ��" �. �w �"�a"O"�#Ç��"�5F � �QO�#[w�"P. �a"O" ��" Q" �K#p5X" �#Ç�" 
,X#�� �O"KP.�P�. ��#�P. � �F"Pe Æ� #. � �d�"P\�L�\#.��� |q#m �a"O" �L\�.��X {#�5F" Q" �td�� �"O"KP.�P�. � ���w!#X �Ç�$ ��a �KO"K K�>�4��ÇX
KO�� ��#JK�O Q" ;O#J OK �P�JM �"P. 4\L.��X OK �Ã�-e �K#5q"�Pq �a"O" � #���#JK�O ��\#F �a"O" )���ÄKPwO#w ��KQ#. �K�\��nPE�� #��$ |J"K �. +��X ;�"Z�#w O�h�� �. �.��X �#��#�P> �L�P�z�� O"Pu �K#p5X"OK
 #��$ ��}I6 �"P. �>�PJ �#��Q#X � #��$ �KPwP2 �"P. �P�y.$ ,X#�� �#��Q#X ���.Z�2 #. ���Ã� ���\ ��"�L�w�� "L�2 Z�"Rq" 	4XK���#2 ,X#�� c�"P\ 3O�¼

�+��X ��ÇW6 �Q#I� �����
"O K#�Q )5-W� 4[zP. �O�K #. �#�.��X 
�Q#I� K#=�" � #�LX 7"LF" #. �"�6�� ,X#�� c�"P\ K�>� 3O�¼ OK,�6P6 ��" �. �L\#.�� {��Ã� cX�5� � ÆB�w �#���#JK�O OK )-~#m �Q#I� Q" �K#p5X" #. +��X O#�� �KPw O#����>OK �. �y5W. �P�JM �"P. �Q� �=F �K�\�� �P�JM 
|�X ½PÃ� OK �a"O" 4XK�#. OK 4u�� O�d. �#�P>�KO"K 4XK���#2 OK �"P.$ 4�qPi � �Q�4i#pF

��



�#�P> ��y~" � R�OPX 4�qPi 
LX �B#�OK �=F ,�wP6 �. �y5W. +��X O#�� �Q#I� Q" |¼#F ��ÇW6 �"R��;�"�#�P> Z�#w �L�#�� P��l6 �$ �=F ��Ä �Ç�$ ��L. +��X ;�"Z�#w Q" 4X" 3O#-Ä �P�JM P:" �KO"K �K�O�� #��A�OK �. R�=� �#�LX OK �w4X" ���L. �K�\�� |¼#F �w ��L.$ #. �>�PJ �#�P> �#�Q Z�"Rq" �=�5� OK�L\#.�� #��$ Q" �O"KP.�P�. ��E� Q" P:'5� +��X O#�� �>OK �$ ¿-6 �. � �>�PJ �#�P> �"R�� #�P�\
�"�Q#X P�m 3#�"Lu" ���

�� /DQG 8VH 0DQDJHPHQW �� 3URSHUW\ $TXLVLWLRQ DQG )ORRG :D\ &OHDUDQFH

��a"O" �P.O#w 4�P�L� �����
O�h�� �. #��$ �P.O#w 4�K�LE� �. �>�6 #. �a"O" Q" ����. �K#p5X" �$ OK �w4X" �"���\ �a"O" �P.O#w 4�P�L��>�6 KO�� 
+��X �. LÃ5W� se#�� OK 
K�J �a"O" �ÃX�6 �"P. ��Ç~#� 3"O#h5�" � +��X �#��#�Q Q" +#�5>"�L\#.��
�L\ �R�O�2 #�Q#X � 4J#X � �ÃX�6 {P5�w � �P.O#w �#����2 {P5�w |�#Ä �KU#X"P. 
�a"O" �P.O#w 4�P�L�
L\#.�� |�X PdJ OK �w L�L> �a"O" #� �5q#� �ÃX�6 �a"O" �"P. P:�� O�e�. L�"�6��|�"�Ä ��" Q" �"LwP� �4X"�L\#.�� ��#JK�O ��PF ���Ã6 
�a"O" �P.O#w 4�P�L� �"P. �Q� �#�O"R." Q" �Ç� �w4X" ���L. �K�\ �5qPz O#Ç.
�a"O" 3O�#=� OK �w KP�zP. OK "O 4\L.��X Q" ZI. �$ ctq L�#-� �a"O" �P.O#w 4�P�L� 
P5[�. ��"O#w �"P.P=�� L�"�6��ÆB�w R�P.$ �#��a�F 4XK�#. �a"O" OK P�\ �ÃX�6 )�}W� �4X" �L\¿u"� 
�P�\ �L\4i#pF�4X" �5qPz �#=�" 4XK���#2 �a"O"4i#pF O�h�� �. �w K�\+��X O#�� �#�O#w Q" �5XK �$3"P:" �5qO��. Q" �.�a�F 4XK�#. OK �O�Pa3#�"Lu" �JP. #� �a"O" �P.O#w �"P. ,X#�� �#�~P5�w �w �6O�¼ OK Py�K 3O#-Ä �.Z�#�w ,>�� P�" ��" �w 4X" ���L. �4\"K L�"�J K�>� #�.��X ;�" ��L.$Z�"Rq" �#Ç�" 
K�[� �#=�" R�P.$<�#5� 
CPe +��X Q" +��X ���Rq3O�¼ OK � L\ L�"�J 4XK���#2 OK �L\ �#=�" 3#�"Lu" 
4i#pF �>OK�KO�$L�"�J O#.�. R��$�Ã>#q � +�}d�#�

�4\L.��X �Q#Ww!#2 � �#ÇX" ��L�#�#X �����

�K#_5�u" �#�����Q OK 3L�Q"OK �#�"R� 4X" �Ç�� 4\L.��X Q" ;O#J �. 3#Ä#�5>" � #��#�5J#X ��#=.#>�5I�O��. � |l\ �K"K 4XK Q" 
�#. �#����R� |�-u Q" �-�#Ã� O#w ��" #�" 
L\#. �5\"K �d�E� 4W�Q � �Ä#�5>"

��



P�N2��>�6 4~�KnPe Q" #���"O"K �v!��" L�PJ 
4X" �Ç�� se#�� �`Ã. OK ��" K�>� #. �KO"K �Ä#�5>" �zL�Q	s�Pe P� �.
 +��X 3"O#WJ �"P-> �w �d�"P\ OK � O#.�Ã>#q �#�.��X j�u� Q" LÃ. �T�� �. 4�Ãa� ��" �L\#.�L�w�� R�JPdJ 4�Ãu�� Q" �O�K � #���"O"KY�Pq �. ,�mP6 "O ��Ç~#� 
L\#. �L[� ���`6
R�� )-~#m � �K�. ��>�6 |.#u �5IX �. �K#_5u" Ph��dt� Q" 4\L.��X �P�\ se#�� OK P�#. �a"O" L�PJ )���Ä<�#5�� ��. 3O#�WJ Q" �P�z�}�> ¿�#�> 4X#��X Æ� ���Ã�� 
P�N2Pd�J b#t� �#�95X" �. �L\#.�� �O�PaP�m�a"O" L�PJ ��a"O" �P.O#w4�P�L� ���\ ��. ��t5W� �d."OÆ� �w4X" O#Ç\$ �L\ L�"�J P=�� �[I.4�#aO�KO"K K�>�

�� 0RGLILFDWLRQ RI &DWFKHPDQW &RQGLWLRQV DQG 2Q � VLWH 6WRUDJH

�|E� OK +$ �P�JM � R�P.$ �a�Fc�"P\ �Q#W�. �����
|�Ç[6 �}y�> � �QO�#[w�#����Q 
"O �a"O" Q" �K#�Q ZI. )���Ä �w ÈOR. R�P.$ �#��a�F #. #�5\L.��X OKZ�"Rq" �. �>�6 #. 	�L�.4Ç�#. �U"P6
 �Q#X�ÇX � Q"P6 b�dJ OK �I\ 
��#�zZ\�2 � |y�> �ÃX�6 
L�K�����ÇW6 �"P. ��>�6 |.#u P:" #�5�~#Ãq j�� ��" 
"N�Ã� �L�K Z�#w "O +#�"�O O"Lt� L�"�6�� ��ÇW6 � �P�N2M�p��L�$ �R�P.$ �a�F 4�P�L�� �"��Ä 4E6 ���\ ��" 
¿>"P� Q" �"�O#2 OK �w 4X" Pw!M |.#u �KO"L� ÈOR. �#�.��X�4X"
OK ¿u"� OK �K�\�� �K#p5X" �L�O"KQ#. #� �P�JM �#�PI5X" Q" |�X ��ÇW6 �"P. 
ÆB�w �P�\ R�P.$ �#��a�F OK�K�\�� �K#p5X" P�Q CP\ �. 4\"KQ#. � 4\"L�y� L��$Pq �K Q" ���\ ��"

�� 5HWHQWLRQ �� 'HWHQWLRQ

Y�"P6 
M�p� �. �>�6 #. � K�\���5\"L�y� R�P.$ �a�F OK �>�6 |.#u �#�Q 3L��"P. +��X �#�P> � �4\"L�y�
#�y��wO#�2
 �#��e�E�� � +#��"�O4\#-��" �"P�. R�Py�X �#�~"K�z �K�O�� ��. Q" �$ �SP�" <�OL6 �. P�I-6 ��L\#.�� �K#p5X" KO�� �#�\�O �}�> Q" M�p� |.#u 	�\QO��#����Q � #��O�K#�2
R�P�.$ �a��F OK �"����z �. � ��#6�w 3L� �"P. +��X 
�#�P> ;�"Z�#w O�h�� �. ���\ ��" OK � �4\"KQ#.OK �P��JM �#��\�O |�#�\ ����\ ��" �K�\�� ��}I6 �Ä��_� #� �Ã�-e ��"P.$ Æ� �. V1X � K�\�� �5\"L�y��L\#.�� Q#.�OÈOR. �#�y��wO#2 �YQO��#����Q OK �P�JM 
�"O#. �#�Ç�#6 
�#.4[2

��



�� )ORRG )RUHFDVWLQJ DQG :DUQLQJ �� 3XEOLF ,QIRUPDWLRQ DQG (GXFDWLRQ

�|�X O"L[� � ���.Z�2 �����
�dt� Æ� OK ;�"��L.$OK �T�� �. +��X ��"L6 � j�u� �#�Q � Q"P6 
��L.$���I6 Q" 4X" 3O#-Ä |�X ���.Z�2Q"4X" 3O#-Ä |�X O"L[� �L\#. �L\|¼#F nP. +�M � �"O#. ,�wP6 #� nP. +�M 
�"O#. Q" �w ��#JK�O^I[�����\ ���" �Ç���" �"P. ���Ã� R�P.$ �a�F OK #� ^I[� |E� OK � Æ�KR� �L��$ OK +��X j�u� Q" ��#z!$Z�2�td��� �#��w!#�X YQ��$ ��#�P. #. �"P�� � �K�. s�uK � ¿u�� �. #����.Z�2 4X" �Q� 
K�\ ¿u"� P:�� � L��\QO"� P�y}�X �a"O" 4�P�L� OK �"�Q#XP�m �"Lu" ��P5��� 
KO"�� Q" �"�O#2 OK |�X O"L[� � ���.Z�2 �L\#. Ph�KO���L\#.�� �$ Q" �\#� �#��#�Q Z�#w!
se#�� OK 
��" K�>� #. 
4X" ��#5X�O se#�� Q" P5[�. �}�J �P�\ se#�� OKY�O��" Q" �}¼#F ¿q#�� j��=� OK¿q#�� 
K��� 4\"KP. +��X j�P\ Q" |-u "O {�_E� � KPw #=.#> "O #��"K �"�5. �w �d�"P\ OK �T�� �. ��#5X�O�L\#.�� P�Q CP\ �. O"L[� � ���.Z�2 �"P. {��Ã��#�5�~#Ãq �}w O�d. �K�. L�"�J �>�6 |.#u �}¼#F#��K"K �O�$¿�> #��K"K {#t5�"  �X#�\"�� ���.Z�2  ���.Z�2 {L�  #�O"L[� ���6  #�O"L[�ZI2  |�Ä �#=�" � O"L[�4q#�OK  O"L[� P."P. OK ��#-�5[2 �Z�w!"�  

��KP�YQ��$ � ��#XOj�e" �����
KO��3#Ä�e" YP5Wz � ���6 �4X" �$ �#��#�Q Q" �P�z�}> �"P. bP\Z�2 Æ� +��X PdJ �. b�.P� 3#Ä�e"P��" Æ� 
L��O"K "O 3#Ä��e" KP.O#w � P�Wp6 �}¼" �p�i� �w �"R�O��#�P. � ����W� �T�� �. 
�KP� YQ��$ � Q#��P�Wp6 |.#u � UP5XK |.#u 4~��X �. �w �6#Ä�e" ���6 �4X" +��X 3"O#WJ Q" �P�z�}> ��#�P. �"P. �O�Pa�L\#.�� 4\L.��X P�Wp6 �o�¼�6 n"L�" Q" �Ç� 
L\#. �#W�� �$o}5I� �#�[I. 4�p�w � L\#.

��



OK � P�y}��X ��a"O" OK ÈOR. �}�J #6 ÆB�w �#�.��X Æ�~�OL�� � �S�~�OL�� � Q" L�6O#-Ä �X#X" 3#Ä�e"P�. L�"�6�� �a"O" �P.O#w �w �"��t~#. 3"P:" �PJ�#. � �td�� �#�� OK 4\L.��X 3"OPt� KO�� OK 
4\L.��XcX�6 j�a�� #. KO�JP. ��E� �#����Rz �KPw!�~��Pq �#Ç�" 3#Ä�e" ��" Q" �K#p5X" #. �L\#. �5\"K +��X 4�qPi�L�$ L�"�J ��"Pq �#zL�P�z���_6 � ����W�
��. 3O#�WJ {#�5�F" o}5I�� C�d�X � #����"O"K �5qP�z O"P�u PdJ OK ����Q OK P5�. 3#Ä�e" �w 4X" ���L.^I[� ��E� �. #��O#Ã5X" � ���Ä 
3#F�d¼" ,~#u OK "O PdJ j�� L�"�5. �w KPw L�"�JÆ�w �#zL�P�z���_6�L\#. +��X j�u� �#y�� �. ,X#�� �}E� Z�w!"� Py�#�. �w L��w!

�� )ORRG 3URRILQJ RI %XOGLQJV �� (YDFXWLRQ IURP (QGDQJHUHG $UHDV

�#��#�5J#X �K"Pp�" �Q#X���" �����
3O#WJ �=�5� OK � L\ Ph�KO�� |E� �. +$ K�O� Q" ¿�#� ,X#�� 3#�"Lu" #. �w KO"K K�>� �#Ç�" ��" �d�"P\ OK�L\#. L�}. |E� OK #� #���5X ��O P. �#�5J#X 7"LF" L�"�6��3#�"Lu" ���z��" �L�#XO |u"LF �. "O |�X Q" �\#�Py�K j"��" Q" 
�#�5J#X OK P�N2#�M�p� D~#_� Q" �K#p5X" #� �#�5J#X Æ� O�K OK 	|�#F
 �#-�y� �#�O"��K 7"LF"�. +��X K�O� Q" �P�z�}> �"P. �T�� �#��A�OK ���.Z�2 
3#�"Lu" ���z ��" Q" Py�K �Ä�� �L\#.�� Y�O ��"�L\#.�� �#�5J#X
�"P�. ��#��. D~#_�� #�� ���\ �#��W��w Q" 4u��� �O"��K 7"LF" 
L\#.�� �w +$ 4ÄPX � s�Ä �w �te#�� OK�#�O"��K � �2 �"O"K �w��#��#�5J#X �"P. 3#u�" ��#z �L\#. ��>�6 |.#u L�"�6���K"Pp�" 3O�¼�. �#��#�5J#X#. �}.#t� j��Æ� L�"�6��+��X Q"P6 Q" P6�#. j#p6O" #6 #��P=�2 � #�OK 	�KPw!�w�}.
 �5W. 
L\#.�� M�p� |.#uP�m�$ ��a � �L\ |�X 3O#WJ Z�#w ,>�� #��#�5J#X Q" +��X �KPwO�K OK 4�tq�� Æ\ ��L. �L\#. +��X�KPw L�"�J ��"Pq 3L��#6�w OK "O �#�5J#X Q" KL=� �K#p5X" �#Ç�"

�PdJ OK se#�� ��}I6 �����
�#���"O"K � �KP� ��}I6 
|�X 3O#WJ Z�#w �"P. Y�O��P5�. 
L\#. +#�5>" |.#uP�m �a"O" �zKR}�X �w �5u�#�. 
L\#.�� #��#W�" �zL�Q3#=� 
��}I6 �}¼" nL� �Ç�~#F OK 
���\ ��" OK �4X" PdJ KO�� �td�� Q" K�>���L�w "L�2 Z�#w R�� |�F |.#u 3"R��=6 � ��:#:" � +#-X" �. 3O#WJ O�Lt�~"�5F �w K�\���ÃX��" K�>�

��



���\ Æ� L��#�� L�#. PdJ OKse#�� ��}I6 �L�w�� �Q#. "O �L�}wZt� P:�� �L��KO"L[� �5W�X Æ� Y�O��" OK#. �K��� ��Wt6 +��X Q" LÃ. �+��X ��F 
+��X Q" |-u �}FP� �X �. �"�6�� "O ���\ ��" �K�\ K"L�}u3L��#6�w!OK �L\#.��� +���X Q" |-�u �}FP� OK +��X 3O#WJ � 7K"�F K"LÃ6 Z�#w �"P. 4�qPi P9w!"LF ��" K�>����.Z�2 |�X Q" P5zOR. �#�.��X j�u��}�> Q" �}��K �. R�� |�X j�u���F �}FP� OK4X" �Ç��ÈOR.�#�.��X�KQ|��X se#��� OK KL=�� �#�ÇX" � ��#�XOK"L�" 3#�}�Ä |�#\ +��X Q" V2 �}FP� �L\#. ��}I6 �. Q#�� 
�L\�L\#.��

�� )ORRG )LJKWLQJ �� )ORRG 5HOLHI

��R�5X |�X �����
�#q�e ;�� � +��X �#�P> �#�Q OK �Ã>#q #. �}.#t� �"P. ��#�#z!$ �w K�\�� �5pz �6#�"Lu" �. ���Ã� �R�5X|�Xr"Pl5X" Q" �P�z�}> �"P. +��X ��F OK �w K�\��b�.P� �O�q�#�[�w!"� �. )¼�_I� ���\ ��" �L�$��|�Ã.4u�� �#����z �Q#X7"LF" |�#\ �O�q3"L���6 �K�\�� M#I6" 3"K�>�� � #��#W�" �#> 3#=� �v!��" � �a"O"�#��5W�X �O"L�y� �"P. �O�q3#�}�Ä � �.��X �Q#. Q" ��� � 3"R��=6 ��#=.#> 
+��X �#�P> �KPwO�K �"P.Q" �[I. 4X" �Ç�� �w R�� #��Q#X P�#X � #�R�Pw!#J �O�q P��Ã6 �. 3#�"Lu" ��" �L\#.�� +$���'6 � ��#XO rP.�K�\�� r�e" 
L\#. �L\ R�OPX #��$ Q" +$ K�LE� 3O�¼ �. #� L\#. �L�K,�X$ #��$

	�+��X K"L�"
 +��X Q" LÃ. ��#XOK"L�" �����
�#=��" �Ã�-�e �#��. 3"P:" Z�#w �"P. ��#XOK"L�" ��#�P. 4E6 ���Ã� +��X O#:$ K�-�. �"P. �5~�K �#�Ç�w!Q" �"�O#2 OK � �L[� ���.Z�2 �#����R� ���'6 O�h�� �. �}E� �#��#�Q#X �"P. �~#� �#�Ç�w3#�"Lu" ��" �KP�z���KP�z��P. OK "O �Ã�-e �#��. Q" �\#� K#�Q �#����R� �"P-> KO"��
|�#\ �}E� �#�wO#w 3�Ç[� �4IX �#�O#w P. �-}m �"P. �O�q�#�Ç�w ���'6 +��X Q" LÃ. �O#� �}¼" nL��4X" {R�� �O�Pa �Q"�~¾��Ã6 � #���#J �O�Pa3"P��Ã6

��



�� )ORRG ,QVXUDQFH �� )ORRG $GDSWDWLRQ

�|�X ���. �»����
3O#WJ |�E6 4�qPi �KP.�#. �"P. �}�X� Æ� �"��Ä �. �KLÃ5� �#�"R� |�X ���. �w 4X" ��" P. �L�tÄ )���Ä���A�� �O"Rz!���. �L��w ¿�Q�6 3L�L�}. OK "O �zOR. ��t~#. 3O#WJ �w KQ#X�� OK#u "O ��Ç~#� P�" ��" �L\#.���KO�$��K�>�. K"Pq" K#�Q K"LÃ6 ��. � ¿�X� DdX OK+��X Q" �\#� 3O#WJ ZI2 �"P. "O �Q� O#w�Q#X
se#�� OK �w K�\4q#�OK ��#Ww Q" ���. sF L�#. {��Ã� O�e�. "N~ 
4X" �}E� �L�L2Æ� �L\ �.��X �w #=�$ Q"Pd�J �td�� OK �w #��$ #�$ �w 4X" ��" �X#X" 8E. |�X ���. ]�_J OK �L��w�� �zL�QP�y}�X �L\ �5J#�\PdJ ½PÃ� OK �w R�� ��#Ww L�#. P�" ��" �. b�.P� �#�5J"KP2 OK #� L�\#. ���. sF |w4J"KP2 |�E5� L�#. L�5W��L��\ ���X 
L�5W���"P. �K�\ �5\"Nz "P>" KO�� �. �w ���. sF #. � PdJ ���#2 3#>OK�"P. L�#. 
L\#. "P>" |.#u |�X ���. �Ç��" �"P.+��X O#�� ����Q OK Q#�� KO�� 3#�"Lu" Py�K (�L. 4X" �Q� 
�5q#� �ÃX�6 se#�� P5[�. OK nL� ��" �. �.#�5XK�L�#��u#. ÆB�w �#�PdJ Q" �\#� 3O#WJ 
�K"K Z\�2 �"P. |�Ç� �T6"P5X" Æ� ���. |�Ä OK �L\#. �L�$|�Ã.�L\#.�� Q#��KO�� 3"L���6 Py�K Q"V2

�+��X #. �O#zQ#X ������

�5�X"�J#�� �w KP�z�� �#=�" �"�td�� OK #��$ 4�~#Ãq �ÃX�6 �w 4\L.��X Æ� �~#�" nPe Q" 4�Ãu"� ��" {�-uYP5Wz {#�5F" Q" �KP� �Q#X�#z!$ �K�\�� �L��#� +��X #. �O#zQ#X 
L\ L��"�J +��X O#:$ #. �>"�� ��#zQ"P�Q" �zL��Q ��E� ��L�#�Q#X Q" 
�5X��2 j�u�. ÈOR. �#�.��X Q"P6 Q" 
O#w � �zL�Q|E� �. +��X 3O#WJ ���"K�}�> Q" +��X #. �}.#t� �O�q �#�\�O Q" �PJ�#. � +��X ��=� |.#t� OK ��#JO#w � �Q#l� 
�ÄOR� 
��#J �}�>�KP�z O"Pu �>�6 KO��c.P�M ��~��W� cX�6 L�#. �w4X" �6#Ç�
L��"�J �#=�" )X&O "O+��X |.#t� OK4i#pF �. b�.P�3#�"Lu" O�Lt�~"�5FP�y}�X �td�� ���w!#X ,�6P6 ��" �.�L\#. �K"Pp�" � �¼�_J �#y�#�2 � R�Pw!#J 7"LF" L�"�6��+��X #. �O#zQ#X Q" �}�Ä�#�~#9� �K"K

��



�Q#I� Q" �K#p5X" #. +��X O#�� ��
�}w ���#p� ���

�� 0LWLJDWLRQ �� 3HDN 'LVVKDUJH

�. ��Ä nL� ��" �L\#.�� CPe |�X �;�"��L.$Z�#w Q" 3O#-Ä |�X ���ÇW6 #� O#�� �Q#I� 7"LF" Q" nL�Q" �JP. �"P. �T�� �.]#J c�"P\ OK4X" ���L. �KKPz�� P�N2�#Ç�" �RI� OK|�X �#�P> Q" �[I. �P�JM Æ�w!�4\"K L�"�J K�>� R�� |�X Æ� �#�P> ��#�6 �P�JM �#Ç�" 
CPe |�X Q" P6ÆB�w �#�|�X
KO�� �Q#. 4XK�#. OK 4XOK �RI� �w K�\�� K#=�" ��#y�� 
��"P.$ OK +��X O#�� �"P. 4�Ãa� ��P6+�}d���P5�w �. c�"P\ P� OK �$ Q" �>�PJ �#�P> �wL�w O#w #� KP�z O"Pu �O"KP.�P�. KO����E� �. � K�\¿u"�4i#pF4�Ãa� OK�w4XK �w L�$��"Pq �O"KP.�P�. �"P. �d�"P\ L�#. Py�K ��X Q" ��4 RXW  0LQ� LXP. �Ç�� �"R����. #� �"P.$ ���" ��L.$4�qPi Q" P5�w � �$ �. �K�O� �#�P> Q" P5[�. LX Q" �>�PJ �#�P> �O"����.��XP�mQ" P5[�. LX �. �K�O� �#�P> �w �d�"P\ OK 
�P��" Q" ��4 VDIH ! 4RXW ! 4LQ� L\#. �F"Pe +��X �6O#-Ä���" �L. �. �$ �L�XO � �K�O� �#�P> Z�#w �#�Q #6 4X" �Q� 
�4 LQ ! 4VDIH� L\#. �"P.$ ���" ��L.$4�qPi��}I6 �"P.$ �. 
,X#�� c�"P\ �L�$ ��"Pq KP=� �. � K�\ �P�JM �RI� OK �4 LQ � 4VDIH� �#�P> K"Q#� 
��#JK�O�L�$ ��"Pq �LÃ.+��X O#�� �"P. �$ �Q#X�K#�$ � �RI� Z�#=�z 4q#�Q#. �#Ç�" #6 K�\

�� ,GHDO

|Ç\ �"R>" �4X" �L\ �K"K �#[� �+�}d� KPwO#wc�"P\ OK |�X O#�� �RI� Æ� �#�K���.$ ��� |Ç\ OK� Q" L�6O#-Ä�$� �RI� �. �K�O��#�P> K���.$ ���w ���" ½P�q #. 4Ä#X �� �}¼#q �. 	�RI� ��L.
 �Ã�-e c�"P\ OK ��#JK�O OK |�X �#�� �#�P> K���.$ ��&� �L\#. �5\"L� K�>�4XK ���#2 OK �"�a�F P�Q �#�P> ���yA���'� LX Q" �>�PJ �5q#� ��ÇW6 K���.$ ��%� 
4Ä#X �� 4\Nz Q" LÃ. ��"P.$ 4XK ���#2 OK � L�. OK �O#\" KO�� Pi#�5� K���.$ ��(� ��RI� OK �L\ �P�JM +$��E�� �4Ä#X �� |�X �w L\#.�� ��"P.$ P�W� 4XK���#2 OK �"�dt� 
�4Ä#X �� �}¼#q �.� 3O#-Ä Q" O�h�� �D�a�6���#: OK P5� � |�X �#�P> 4ÄPX ��y�#�� �w�6O�¼OK {#9� �"��Ä �. �LXO���dt� �$ �. L̄X |E� vP6 Q" LÃ.�L\ L�"�J P5��}�w ����� #. P."P. L̄X |E� #. Ph� KO�� �dt� �}¼#q 
L\#.

��



�#�P> K���.$ "N~ 
�5qPz O"Pu Ph�KO�� ��"P.$ Q" 4i#pF KO�� �Q#. �"L5." OK4XOK �RI� �w #=�$ Q" 
����� ��" OK
�O"KP.�P��. c�"P\ ���B OK �w K�\�� �L�#[� �L\#.�� �#WÇ� �Q#. �"L5." OK �#�P> K���.$ #. LX Q" �>�PJ�L�w�� "L�2 Z�#w! $% �Q"L�" �. +��X ;�"��L.$
+��X O#�� �Q#I� j"��" ���

�� 6WRUDJH 5HVHUYRLU �� 5HWDUGLQJ 5HVHUYRLU

��" 3�#p6 #��6 )���Ä �K��� ��Wt6 ��P�J'6 �Q#I� � ��"�P�JM �Q#I� ��Pz �K �. �"�6�� "O+��X O#�� �Q#I��L\#.�� #��$ OK �L\���.Z�2 ��}I6 �5W�X j��OK ��Pz �K
��h�6 �O"KP.�P�. ��#�P. � O#w��" �T�� �#�P�\ #� � #��A�OK Q" �K#p5X" #. 
�"�P�JM �RI� Æ� Q" �>�PJ �#�P>�A�OK 4�qPi �Q"L�" OK #��6 
nO#_� �"P. �"�P�JM �Q#I� #. |�X ��ÇW6 �"P. �"�P�JM �Q#I� 3�#p6 �K�\��#� � |�X j�u�c�"P\ OK �RI� ¿�PX ��}I6 �"P. )���Ä +��X O#�� �Q#I� OK �w ��E� �. �L\#.�� #��$ ��}I6�L\#.�� +$nO#_� �"P. �"�P�JM �#�LX Q" P5[�. ��}I6 �5W�X 4�qPi 
�$ Q" LÃ. �Z�2
#. "O �>�PJ �#�P> O#wK�J O�d. �w 4X" �"�A�OK P�m 4.#: ��}I6 �5W�X �. R�=� )���Ä �P�J'6 �RI� Æ��>�PJ L�B #� Æ� #� � ÈOR. R�OPX Æ� Q" ���Ã��>�PJ �5W�X �L�w�� ��h�6 
�L\ �P�JM +$�=F �. �>�6

�� 6OXLFHZD\ �� :LQJ 'DP


+���X � �RI�� �"�P��JM 3#�¼�_J �. �>�6 #. �>�PJ j�� �K�\�� |�Ç[6 	�"�A�OK P�m
 �Q#. ��#5E6�~K#Ã� �. �>�6 #. "P�Q 
K�\�� �K#p5X" �A�OK ��L. �"��Q�O �>�PJ Q" O�h�� ��" �"P. )���Ä �KKPz�� �F"Pe�L�w�� "L�2 Z�"Rq" R�� �>�PJ �L. �"R�� �RI� OK +$ DdX Q"P6 Z�"Rq" #. >4  &D$ ��JK���� @ ��Q�O� ���Q�O Dd��X � $ 
|t: +#5\ � J 
��Q�O|Ç\ RwP� Q" +$j#p6O" � K 
�#�P> �L. � 4 � �~K#Ã� ��" OK�L\#.�� ��Q�O,�Pa � &D

4�Ãa� ��" OK �Ç��" |�~K �. �L\#.��� ��>�6 |.#u ��#��6 �. �K#X R�OPX Æ� Q" �K#p5X" )���Ä�P�J'6 �Q#I� OKL�F"� Æ� �w 4X" �O�Pa {#F P� OK 
��" K�>� #. �K�. L�"�J �K#p5X" |.#u P�m R�OPX ;#6 P�Q �P�JM �=F�RI� �����Æ� ��� |Ç\ OK �K�\ �5qPz Ph� OK 
�}¼" �>�PJ 4�qPi K"Q#� ��}I6 O�h�� �. �O"Pda" R�OPX|�Ç[6 ��#JK�O O#�w �K OK ��"�~#. LX LF"� �K Q" �RI� ��" �w K�\�� �hF�� �4X" �L\ �K"K �#[� �P�J'6�KO"K K�>� 
�#�P> ��}I6 �"P. n#Ç\ Æ� ��#JK�O P�W� OK #��$ ��. �w K�\��

��



��



�RI� Z�#=�z � |E� ���
�=�5� OK �+��X ;�"Z�#w �"P. �L�O"KQ#.� ��RI� �#�LX �F"Pe �"P. �}¼" O#�Ã� �K �RI� Z�#=�z � |E��L�O"Nz��P�:'6 4E6 Py�LÇ� P. |.#t5� O�d. � �K�. Py�LÇ� #. b#-6O" OK (L�L\ O#�Ã� �K ��" �L�\#.�� �$ O#��
�Q#�. #� |E� 4XK�#. OK 4XOK �RI� |E� �w 4X" �$ 4�Ãa� ��P6+�}d� )���Ä +��X O#�� �#�CPe OK#. �L\#. ,X#�� �q#w �RI� �=F #. LX 7"LF" �"P. R�� �td�� �q"Pz�2�6 c�"P\ � L\#. 4i#pF �"P. Ph�KO��K#�Q LX7"LF" ���R� )-~#m �5�Ãa� ���B OK �5\Nz ��" Q" �L�$��Z�2 3OL�. �d�"P\ ���B |�Ä OK 
��" K�>��L\#.�� �#. 
L�P�z�� O"Pu �RI� |J"K OK �w R�� �a"O" YQO" �
�5qPz Ph� OK 4i#pF �"P. Ph�KO�� �Q#. Q" K#�Q )5-W� �}¼#q �. � ��#JK�O 4XK�#. OK �RI� |E� �w �6O�¼ OKOK �KP�z O"Pu �>�6 KO�� R�� 	Ph�KO�� �Q#. � LX |E� |¼#q LF R�P.$ �a�F
 �"�a�F �#�� �#��#�P> L�#. K�\"O �RI� ��ÇW6 P:" �w L\#. K#�Q ��"R�� �. 4X" �Ç�� LX4XK���#2 R�P.$ �a�F Q" �\#� �#��#�P> 3O�¼��"4�qPi Q" ��#�� �a�F � LX Q" �L\ #�O ��L.$ �K j��=� Py�K 3O#-Ä �. �KP-. ��. Q" 4XK�#. +��X ��O P.�K�\ P5[�. ��#JK�O ���" ��L.$
OK �T��� ��. � ��#�JK�O 4XK�#�. OK ¿u"� OK �L\#.�� #��$ Z�#=�z 
��#JK�O 4XK�#. �Q#I� Py�K 4�K�LE��L�K��� "O K#�Q Z�#=�z #. LX7"LF" �Q#>" �w4X" �"���z �. �q"Pz�2�6 c�"P\ )���Ä �$ �#��J#\PX
�. �>�6 #. 
K�\|¼#F +��X O#�� �RI� Æ� �}�X� �. L�"�6���w�K#�5Ä" 4�}.#u �4i#pF �>OK3O�¼P� OK"N~ �L�w�� "L�2 Z�#w 3L\ �. 
LX |E� #. 4i#pF KO�� |E� �}¼#q Z�"Rq" 4-W� �. �"�a�F �#�� �#��#�P>P. �}��Ç6 3#�"Lu" �"P�� �. �Q#I� �5W�X Q" �K#p5X" )���Ä P:�� � �q#w4i#pF �"P. ÈOR. R�P.$ �a�F Æ� OK�L�w�� "L�2 3O�Pa �O�z7"LF" |�-u Q" ��"P.$ ��O
OK ��w 4X" R�P�.$ �a��F 4F#W� Q" �L¼OK 
|�X O#�� �Q#I� �5W�X #� �RI� P:" �.#�QO" �#�O#�Ã�Q" �Ç�K�>� #. O#�Ã� ��" �K�\�� ��5�� �RI� �. �$ �#��#�P> Py�K 3O#-Ä �. � KP�z�� O"Pu �Q#I� #� �RI� 4XK�#.�K |u"LF L�#. P:�� 4i#pF �"P. �}wO�d. �L\#.�� O"KO�JP. �K#�Q 4���" Q" "N�Ã� 
KO"K �p�w �-�> P5[�. �Ç��"�>�� @ �L\#. �RI� O#�� 4E6 R�P.$ �a�F 4F#W� ��X

��



Q" �K�O� �#�P�> 3�#p�6 Q" 4X" 3O#-�Ä 	�T�� +��X Æ� �"P.
 �RI� �"P. Q#��KO�� Z�#=�z 
�K#X �#�. �.�. "O �F"Pe +��X K���.$ "L5." 
�RI� Z�#=�z ���Ã6 �"P. �+��X �L\ �O#> �#�Q 3L� OK �>�PJ �#�P>�RI�OK "O |�X v!��5X" ��E� 
�aPq ��}I6 O"Lt�Æ� �. �>�6 #. � L�w�� KO"� K�LE�#� Z�#=�z #. �aPq �RI�"O +��X �L\ �P�JM �=F "N~ �K�\�� ���Ã6 �$ OK +��X �P�JM �"R�� P9w!"LF ,�6P6 ��" �. �L��w�� �XOP.�L��w�� �t}6 |�X �#�� O#�� �"P. Q#�� KO�� �RI� Z�#=�z #. {K#Ã�
"O3#-X#E� L��$Pq � KO�$��L�L2 "O �}Ç[� � �L�A�2 �5�Ãa� �w KO"K K�>� �KLÃ5� � �T��3#hF�� |�ÄOK #�"P��l6 ��#�z!#� O�d. � )5ÃqK L�#-� "O �RI� Q" +��X ��}I6 �"R�� �KQ#X�� ;O#J �L\ K#� |�X � �K#X |Ç\ �$ Q"�"R��� OK Q#=� 3"P��l6 P9w!"LF �-u �w L\#. �d."�a P. s-d�� L�#. +��X �.#�L��O 3#-X#E� �P��" Q" � 
K"KL\#-� LF �"L. 4X" �Ç�� �>�PJ �O#=� ��}I6 3OLu #� 4�qPi 
�$ P. ���Ä �L�w�� ��}Ã� �^I[� "O ��}I6P9w!"LF �K"KO�-Ä �. OK#u 
4X" �L�XP� �#. �#�Q"P6 �. � �K���� K�Ã¼ �B#�OK +$ DdX Q��� �w �d�"P\ OK �w!�}�X� �"L. #6 K�\ �K#�$ �RI� � LX Q" �6#�Lt� CPeÆ� "L5." 4X" �Q� 
KO"�� ���z��"OK �L\#. �L\ ��h�6 ��}I6�KO�$4XL. "O �$ ��}I6 3OLu #. LX �Q#X�P�JM 4�qPi �#�� �d."O �"�5.

+��X �.#�L��O ���
�.#�L��O ��#-� �����

�K��� �K#p5X" P�Q CP\ �. �#�P> �y5X��2 �~K#Ã� Q" �"�6�� +��X �.#�L��O�"P.
, � 2  BBBG6GW 	���


	���

�L�w�� �qPÃ� "O �#�Q W � �L\ �P�JM �#�P> �"R�� 6 
�>�PJ �#�P> �L.2 
�K�O��#�P> �L. ,3�K#Ã� ��" OK|F 4~��X�"P. ���A�� �K�\��r�e" �'W� �.#�L��O+�#�6 �#�Q W� #6 W� ��#�Q �}¼#q �. �.#�L��O3�K#Ã� OKOK �#�P> �L. ��y�#�� #. 4X" P."P. W� � W� P�h� �#��#�Q OK �K�O��#��#�P> �L. ��y�#�� �w K�\��½Pq �}�W��L\ L�"�J P�Q CP\ �. �.#�L��O P. �#�P> �y5X��2 �~K#Ã� 3O�¼��" OK �+�#�5� �#�Q {�e
BBBBBBB 'W � BBBBBBBB 'W  6� � 6�,� � ,�� 2� � 2�� 	���


��



�"�P��JM �.#�L��OÆ� OK ,�6P6 ��" �. �L�K�� |�Ç[6 �#. �~K#Ã� "O �"�P�JM �.#�L��O �#�\�O ,~#m U#X"�K �#. �d."O OK3���=� K"LÃ6 �w #=�$ Q" �6� � 2� �$3���=� � 6� � 2�� ,�� ,� � Q" L�6O#-Ä �}�W� 3#��}Ã�3�Ç[� ¿u"� OK �KKPz O"PuP. �P�JM � �#�P> ��. Py�K �d."O Æ� 4X" �Q� �$ |�#w |F �"P. "N~ L\#.�� KLÄ�4X" ��K �d."O �O"PuP. ��E� #. b#-6O" OK �"�P�JM �.#�L��O�}¼"
�Q#I� OK +��X �.#�L��O �����

�=�F L�#. +��X Æ� �"P. 
"N~ �#�P> �y5X��2 �~K#Ã� |F Q" 4X" 3O#-Ä Æ�S�~�OL�� �.#�L��O �w #=�$ Q"�L\#. �P�JM �=F 3"P��l6 � �K�O��#�P> �=F #. P."P. �>�PJ �#�P>
+$DdX Q"P6 ¿.#6 �RI� Q" �>�PJ �#�P> �L. �$ OK �w4X" �5~#F �RI� OK �#�P> �.#�L��O4~#F ��P6�K#X	�"��Q�O
 �A�OK ��L. �>�PJ #� 	�L\ O#��
 �K#X R�OPX Æ� �"O"K 4X" �Ç�� ��RI� ���B �L\#. �RI� OK�. KPw�t}6 �A�OK ��L. ��Q�O#� �K#X R�OPX Æ� L��#�� �"�6�� "O O"K�A�OK ��Q�O#� R�OPX �. R�=� �Q#I� �L\#.�L�Ç� P��l6 �.#�L��O �#y��. #��A�OK �zK�[z�w �eP\

� 4\�� P�Q 3O�¼�. �"�6�� "O �#. �~K#Ã�
,� � ,� � �BBBB � 2��  BBBB � 2��6�'W �6�'W 	���

	�#���E��
 c."�O Q" O�h�� ��" �"P. �K�\ O"PuP. Py�K �d."OÆ� 4X" �Q��.#�L��O�~K#Ã� |F �"P. �w L\ �5pz!#. BBB � 2 	��E��
 c."O P�J" 3#Ä�e"Æ�w �. �K�\�� �K#p5X" 	�>�PJ �L.
��}I6 � j#p6O" � �=F � j#p6O"�6'W �K�\�� ��XP6 #� O"PuP. 2
�d."O Q" �K#p5X" #. �KO"K �$ Q" �O"KP.�P�. ��E� �. �y5W. �L\{P5�w �>�PJ #� � R�OPX #. �Q#I� OK�.#�L��O���\�L�$��4XL. �Q#I� j����" �"P. ����Ä�~K#Ã� Æ� P�J"
BBBBBBB 'W � BBBBBBBB 'W � 25'W  6� � 6�,� � ,�� 2� � 2�� 	���


��



K�\ Pp¼ #. P."P. 2 O"Lt� �w �6O�¼OK �4X" �L\��h�6 �>�PJ �L.25 � �L[� {P5�w �>�PJ �L.2 #=��" OK�K�\�� �5\�� P�Q |Ç\ �. �.#�L��O �~K#Ã� ��"
,'W � 25'W � 6�  6� 	���

�~K#Ã� L\#-� Pp¼ 2 O"Lt� �Ç�#�B �4X" |F |.#u 6� � �RI� j#p6O" o}5I� P�K#t� �"P. 4~��X �. �~K#Ã� ��"�L\ L�"�J ���B �.#�L��O
,� � ,� � �25 � �BBBB � 2��  �BBBB � 2���6�'W �6�'W 	���


�L\#.��25 |�#Ä OK �L[� {P5�w �>�PJ #. �.#�L��O �~K#Ã� #. P�J" �~K#Ã� 3�#p6 #��6
L��Q#��� �~K#Ã�� |�F � �K�. +$ DdX Q"P6 Q" �Ã.#6 �>�PJ �L. O"Lt� 
L�#�. 4.#: #��A�OK �zL\Q#. �"R�� Pz!"�#�95X" �. �.#�L��O ���\ �4X" �A�OK o}5I� �#��zK�[z�"P. �BBB � 2� #���E�� #� c."�O ��PzÆ� �O"PuP.�6'W�4X" �#. OK O�wN�Y�OL��#�� 
K�\ �K#p5X" c.P�M ��E�� #� �d."O Q" L�#. �A�OK �zK�[zO"Lt� P� �"P. �Ç��"

{#9� �����
Q"P6 �Ç��" ½Pq #. �4X" �L\ �K"K ��� {�L> � � � ��5X OK �K�O�K���.$ �#��_I[� �aPq �RI� Æ� �"P.��#���5X s.#d� +$DdX Q"P6 � �RI� OK �L\ �P�JM +$�=F ��. c."O 
L\#. Pp¼ #. P."P. LX R�OPX ;#6 OK+$P5�w R�OPX ;#6 OK+$���[�. j#p6O" �w�"���z �. 4X" �K#X R�OPX Æ� �F"Pe nL� �L\ L�"�J ��� {�L> � ��L\#. P5� � Q"
R�OP�X 4�qP�i ���"P.#��. �L\#.��� »��� �$ ,�P�a � P5�� �»» R�OP�X {���e ���w ���w���� ½P��q "L5��."�L\ L�"�J ���#: OK,ÃÇ�P5���� +���

	���

,ÃÇ�P5� ��»» ��Ã� 	����� ��� 
 �. +��X �.#�L��O #. L�#. ���#: OK,ÃÇ�P5� ��»» ���[�. �L. �w K�\ �>�6�L�w "L�2 Z�#w ���#: P.

��



�RI� �"P. ��� � �=F � j#p6O" P�K#t� ���� {�L>
BBB � 2�9'W �2� �>�PJ �L. �9� �=F �+� j#p6O" o�KO���#: P. ,ÃÇ� P5� ���#: P. ,ÃÇ� P5� 	,ÃÇ�P5����}��
 	P5�
���� ��� �� »�� ����� ��� �» � ����» ��� ��� ��� ������ ���� ��� � ������ ���� ��� ��� ������ ��»� �»» � �

� �.#�L���O �~K#Ã� Q" �K#p5X" #. �4X" �L\ �5qPz Ph� OK 4Ä#X �» �.#�L��O 	+�#�6
 ��#�Q �#z ��� {�L> OK�4X" �5qPz �#=�" ��� {�L> CP\ �. �.#�L��O3#-X#E� ��� {�L>3#Ä�e"
�.#�L��O #��K"K ���� {�L>

	�
 	�
 	�
 	�
 	�
 	�
 ��5XBBB�2�6'W BBB � 2�6'W �2� �>�PJ �L. ,��, � �,� �K�O� �L. �7� �#�Q o�KO» » » � �»» » ����» �»�� �� ���» ��» �» ���»� ���� ��� ���» ���» �» ����� �»�� ��� ��»» ���» �» ������ ���» ���� ���» ���» �» �����» ����� ���� ��»» ���» �» ������ ��»�� �»�� ���» ���» �» ������ ����� ��»� ���» ��»» �» ������ ����� �»�� ���» ���» �» ������ ����� ���� �»�» ���» �» �»����� ���� ��»» ��» �»» �����#: OK,ÃÇ� P5� ,WFP. �L. �4Ä#X ,WFP. �#�Q W� �
��



j#p6O" � 	���#: P. ,ÃÇ�P5� ��»» Q" P5ÇB�w!
 ���#: OK,ÃÇ�P5� ��»� #. P."P. ���[�. �>�PJ �w K�\���hF���4X" P5� + � 	��������
��� � ���� R�OPX ��O P. ���[�.��»����
�O"KP.�P�. 3#hF�� ���

4pz �"�6�� 
KO"K K�>��P�J'6 ��"�P�JM �Q#I� ��Ã� +��X O#�� �Q#I� KPÇ}�Ä OK �w��#�3�#p6 �. �>�6 #.�4.#: P�J" j�� OK �#�P> �>�PJ �5W�X �w!"PB �KO"L� �T�� ��}I6 #� �O"KP.�P�. ��#�P. �. Q#�� �P�J'6 �Q#I� �w!n"L�" #. �"�P�JM �#�LX �w L�w��+#=�" ���B �K#_5u" ¿q#�� )���Ä Py�K ��X Q" �L\#.�� O#wK�J3O�¼�.O#��� �"P. �RI� Z�#=�z Q" �[I. #��6 3O�¼ ��" OK �L��\7"LF" � CPe �O�h�� L�B 3O�¼ �. � o}5I�#� � �QO�#[w�"P. +$���'6 |�-u Q" Py�K nO#_� �"P. KO�� �. �5W. �$ �t.#� Q" � K�\�� �K"K]#_5J" +��XnL�stE6 KO"�� P5[�. OK,�6P6 ��" �. �K�\�� �K#p5X" ��#JK�O �L.|u"LF gpF #� � �SP�" L�~�6 
nO#_� P�#X�L\ L�"�J �RI� Q" +�}d� �O"KP.�P�. ��#�P. �"P>" �. b��� +��X O#��
�. "N~ 
L�K��|�Ç[6 "O +��X O#�� �#��S�P2 �}¼" �#��-�> Q" �Ç� �RI� Q" �O"KP.�P�. �R�O��#�P. �w #=�$ Q"��. �L��XO �"P�. �t��uK �Ã~#d�� L�#�. 
n"L��" Q" Æ�P�� �"P�. �P�JM O"Lt� � �RI� |E� �L\^I[� KP=�

�� 6WRFKDVWLF

��5I. � �qK#_6 4Ã�-e 4}Ä �. �w K�\ �>�6 4X" �Q� 
��" K�>� #. �L�$ |�Ã. �O"KP.�P�. c�"P\ ��P6+�}d��#�{L� Q" �K#p5X" �O ��" Q" �KO"L� K�>� ����. 4.#: ��#�P. Æ� ���6 �#Ç�" |�Ä OK �RI� �. �K�O� �#�P> �K�.���6 �#y�� �. �"�J �}w O�e �. �4X" �O�Pa P�" Æ� #��2 �R�O��#�P. �}�> Q" �RI� Q" �O"KP.�P�. �"P. �a#�O4�#ÄO 
CPe �"P>" Q" V2 �RI� Q" �O"KP.�P�. �#y�� �. �"�J � LX � �RI� �F"Pe �}FP� OK�O"KP.�P�. ��#�P.�K�\ Py�K n"L�" � +��X O#�� �"P. �RI� �T��Z�#=�z Q" +�}d� �K#p5X" �. P=�� L�"�6�� P�Q 3#Ç�+���X |_�q �#�#�2 OK �w K�\ �O"KP.�P�. �t�Pe �. L�#. �#�P> ��h�6 � +��X O#�� �T�� �RI� Æ� � o~"O"Pu �P�JM |u"LF 4�Ãa� OK 	Æ[J |_q
 �#5W.#6 �#�#2 OK � �P�JM P9w!"LF 4�Ãa� OK 	P6 |_q#�
�KP�z!L�w �P�JM "O +��X Q" 4�Wu �$ ctq L�#. 
�5q#� ^�_I6 +��X O#�� �. �w �RI� Q" �5�qPi �Z�#=�z! � +4X" ���L.,�6P6 ��L. �KO�$��L�L2 �"�L�Ä3"O#WJ 
LX4XK ���#2 �. �L\ #�O � ��}I6 3O�¼OK �w!#�.��X �P�JM �"P. �P5�wZ�#=�z )Ã-e 
K"KZ�"Rq" � �KP. �#. "O LX Q" 	Q#=�
 ��}I6 �"R�� �"�5. �A�#�B�K�. L�"�J Q#�� KO�����#2 OK ��"PE. c�"P\ Q�P. 8Ä#. �w KP�z �#=�" �#�A�$ L�#. �RI� Q" +��X ��}I6 4ÄPX �K"K P��l6 � /��#JK�O ��L.$3"P��l6 Q" P5�w ,6"P� �. L�#. O�Lt�~"�5F LX Q" �L\ #�O �#�P> 3"P��l6 �KKPy� 4XK�4X" �5\"K K�>� 
LX7"LF" Q" Z�. �w L\#.

��



�K�\��+��X O#�� �#�LX Q" �O"KP.�P�. ��"O#w {R�6 �. P=�� �w L�$��Z�2 �KO"�� � c�"P\ |�Ä OK � 3��Ä �L�P�z�� Ph� OK Q#=� ��}I6 P9w!"LF Q" P5�w "O ��}I6 4ÄPX ���Ã�
O�.R�c�"P\ �K��� O�h�� �"P.P�" ��" �. 4X" �Q� "N�Ã� �L��w�� O�h�� �O"KP.�P�. ��#�P. � �F"Pe OK "O Q#=� ��}I6 L¼OK �» K�LFO�d. � LX Q#=� ��}I6 3OLu P9w!"LF Q" #6 L�\�w L�#. �O"KP.�P�. ��#�P. �"P>" ��F �w K�\ �>�6 ����K�\ �L�#XO P9w!"LF �. #�|�X O#�� Q" |¼#F ¿q#�� s�Pe ��" Q" � KKPz �K#p5X" |�#w!
�K#_5u" 3#hF�� ���

� �#Ä O�d.+$¿.#�� K#_5u" 8E-� Q" �[I. ��RI� �#�LX7"LF" #. +��X O#�� �#�FPe �K#_5u" 3#hF���>�6 KO�� �$��#-� #=��" OK �w L�K��|�Ç[6 ]#J3O�_. "O+��X O#�� �#�FPe �K#_5u" |�}E6 Q" �"�-�>�4X" �5qPz O"Pu
	3O#WJ Z�#w!
 �}¼#F ¿q#�� � ���R� �"R�� |�#Ä �K +��X O#�� �#�O#w P�#X L��#�� R�� #��S�P2 ���z ��" OK���Ã6 
+��X O#�� �#�FPe {��Ã� s-e �KKPz�� ���Ã6 �$ ����. �dt� �#Ç��"�5F � KP�z�� O"Pu �XOP. KO��4��#�� |�~L�. P�y�K 3O#-Ä �. �K�\�� P�N2�#Ç�" �$ Q" �\#� 3"O#WJ � ¿q#�� ��"�"Pq |�}E6 #. ����. 4�Ãa��KP�z O"Pu �>�6 KO�� �~#�5F" 3O�¼ �. R�� �}¼#F ¿q#�� � #����R� L�#. 
+��X �L�L2 �~#�5F"
"L��2 Z�"R�q" R��� �O"Nz!��#�PX �#����R� 
�RI� �=F Z�"Rq" �=�5� OK � |�X 4[zP. �O�KZ�"Rq" #. )���Ä�#��S�P2 OK ¿q#�� � #����R� |�}E6 �"P. �L�w�� "L�2 Z�#w 
P5[�. 4i#pF |�~L. O#h5�"KO�� 3"O#WJ #�" �L�w���KP�z O"Pu �>�6 KO�� P�Q |�"�Ä L�#. )���Ä ��RI� �#�LX7"LF" #. +��X O#���P�JM 4�qPi  +��X ;�"Z�#w  �S�P2 |w ���R�  �P�JM LF"� �=F OK ���R�  

�� 3UHVHQW :RUWK

�}¼#F �#�K�X �{#F YQO" 

�O#h5��" KO��� 3O#WJ Z�#w �"R��� �5qO�#. #. ���[�. |�X ��L.$ Q" LF"� P� Q#�� KO�� �RI� �=F �}wO�d.�"P�. Q#�� KO�� �P�JM 4�qPi "N~ 
L\#. 8}9� |Ç\ �. K���.$ Æ� K�\½Pq �w �6O�¼ OK �L�w�� "L�2 Z�"Rq";�" P5[�. Z�#w #. ���Ã� ��"P.#�. �L�w�� P��l6 
|�X ;�"Z�#w O�N=� #. 
^I[� ���[�. #. |�X Æ� Z�#w!;�" �BP� �w KPw ���-6 ���B �"�6�� "O P�" ��" |�~K �K�\�� P5�w ;�"Z�#w LF"� Æ� Q" �}¼#F K�X 
+��X� �K�. P5�w #��$ �. �KO"�3"O#WJ �w KP�z�� O"Pu 4i#pF KO�� �a"O" Q" 4�Wu �$ 
L�w "L�2 Z�#w P5[�. +��X

��



�� 0DUJLQDO

OK �P��JM �=F LF"� ���R� {��Ã� O�d. �Ç��" K�>� #. �K�\�� Æ�KR� ���#�� LF �. 4i#pF Py�K 3O#-Ä �.�L5q"�� r#p6" j�a����" VÇÄ KO"�� �JP. OK �Ç�~ 
L�w�� "L�2 Z�#w 
�RI� �=F Z�"Rq" #. �RI�
�L\ �K"K �#[� ��RI� LX 7"LF" #. +��X O#�� �S�P2 Æ� �K#_5u" �XOP. ��E� ���XP6 <�#5� ��� |Ç\ OK��E�� �L�K�� �#[� �P�JM 4�qPi 3"P��l6 #. "O �P�JM �=F LF"� ���R� 3"P��l6 $ ��E�� |Ç\ ��" OK �4X"��E�� �K Q" �K#p5X" #. �K�\ |¼#F o}5I� �#�4�qPi �"P. L�"�6�� �w L�K�� �#[� "O+��X ;�"Z�#w R�� %�#�� OK �L�K���#[� +��X ;�"Z�#w ��Ã� O"Lt�Æ� �"P. "O �S�P2 |w ���R� �w �L\��XP6 & ��E�� 
�L\ K#��L�K�� �#[� "O +��X ;�"Z�#w Q" 	�L\ KO�$P.
 �}¼#F �#�K�X {#F YQO"3"P��l6 ' ��E�� |Ç\
�. +��X ;�"Z�#w Q" 4X" 3O#-Ä Ph�KO�� �S�P2 �"P. ����. c�"P\ �w4X" P�" ��" �#��z O�wN�|Ç\ �Ã~#d���P5[�. 4�Ãa� ��" OK �w "PB �3�qPÇ�" ��»»»» �P�JM 4�qPi #. {K#Ã� ���#: P. ,ÃÇ� 3�q �»»»» �"R��Q" P5�w �w L�w�� |¼#F "O ��#�K�X �dt� ��" Q" LÃ. �O"Nz!��#�PX �w K�\ �>�6 L�#. �K�\�� |¼#F ^~#J K�X|.#u 
3�q PÇ�" ��»»»» Q" P5[�. 4�qPi �"P. �RI� �=F �ÃX�6 
�K#_5u" L�K Q" "N~ �L\#.�� #����R� Z�"Rq"�4W�� ��>�6

�RI� 3#Ã~#d� 4XP�q ���
Q" �RI� 7"LF" ���\ �. +��X O#�� �#�FPe OK �RI� �"P. Q#�� KO��3#Ã~#d� �#��#z �4XP�q ��� {�L> OK�4X" D�a�6 �. �Q� �5Ç� L�B �O#. ��" OK �4X" �L�$ >�� @ ¿>P�CPeÆ� Q" �RI� ZI. �"�Q#X P�m �F"Pe �3#Ã~#d� )qP¼ 3#Ã~#d� ��" 
K�\�� �hF�� �w�O�d�#�� � o~"�Ä" Q#�� KO��3#Ã~#d� ���#�Ä P�#X �. �P��" Q" �KP�z��P. OK "O ��RI� �#�LX7"LF" ���\ �. +��X O#���L[� �5J"KP2 ���� |�X �L�.���2 � Æ�~�OL�� 
�S�~�OL�� 3#Ã~#d� |�-u Q" �__I6 � ��#2 3#Ã~#d� Q"�4X"o}5I� �#��-�> OK �L�$|�Ä �. �#�5qP[�2 Q" �\#� K�J �w4X" j�a�� #. KO�JP. ��E� Py�K �LÃ. �5Ç� � +4��#�� ��. �>�6 #. �"�6�� �d."O ��" OK �4X" �RI� KPÇ}�Ä � ���� 3"O#WJ � |�X �#�K"LJO |�}E6����\ �. �PJ�#. � �RI� �K#_5u" � �KPÇ}�Ä �.#�QO" OK #�5�Ãdu �LÄ �KPw O�h�� � #�K"LJO �qK#_6�K��� �O#\" PdJ U#X"P. CPe �K#_5u" |�}E6OK �T��� ��. CPe �"P>" �d�E� 4W�Q O#:$ � �Ã~#d� KO�� �td�� �d�E�4W�Q c�"P\ 4���" �. �>�6 � /QO#. 3#Ç� �}�> Q" �d�E�4W�Q � �Ä#�5>" 
�K#_5u" 
��q |�"�Ä �KPw ����. � CPe �#��p~�� ��#��#>�L\#.�� �L\ K#� 4XP�q

��



�RI� �"P. Q#�� KO��3#Ã~#d� 4XP�q ���� {�L>
j�a�� �Ã~#d� �"R>" � j���RI� 4�qPi #. R�P.$ �a�F 4F#W� �d."O �. �>�6 #. LX �#y5J#X �#����Rz �XOP. ��d�E�4W�Q f#E~ �. LX � ��#JK�O �.$c�E� � ��\#F U#WF �F"�� ���Ã6 ��P.O#w o�PÃ6 � �5q#� �ÃX�6 se#�� �K���^I[� 
�."PJ � 3"O#WJ Rw!"P� ��#X#�\ � CPe ��#��#>�#y5J#X +#I5�" �"P. �a"O"Py�LÇ� #. �5W�X P¼#�Ä �O#��� � ��"Py�� �. b�.P� �#�5¼Pq ���Ã6 ��"P>" 3O�¼ OK4XK���#2 OK +��X 3"O#WJ � �L. ��"�"Pq ¿.#6 |�LÃ6 �"R�� ���Ã6 ��L��$ � {#F c�"P\ �"P. �S�P2+��X 3"O#WJ � �L. ��"�"Pq ¿.#6 OK4�Ãdu �LÄ �"R�� �K���^I[� � K#_5u"�K#p5X" #. 3�#p5� �#�5�qPi �"P. LX Q" �#�P> �#��>�PJ ���"K �.#�QO" � �L�.{��Pq ��PdJ |�}E6 Y�O Q"���#X LÃ. OK #�K"LJO {#�5F" ���Ã6 �CPe P�Ä {�e OK #�K"LJO {#�5F" ���Ã6 ���"PE. b#t� 4�X#WF |�}E6 � #�K"LJO Q" �"���"K �"P. �O"KP.�P�. ��E� o�¼�6 ��F"Pe 4�qPi Q"Z�. �#�K"LJO �~"�6o�¼�6 � KPÇ}�Ä#�K"LJO ���"K �"P. K#�5Ä" 4�}.#u ���Ã6 �LX �O"L�#2 4�Ãa� �.#�QO" �o}5I� 3�#F OK #��>�PJ � #�R�OPX |Ç\ �,�wP6 �6#�Lt� �.#�QO" � �L�.{��Pq ��RI� �O"Ny.�XO|�}E6 �4XK���#2 �Ç�S�~�OL�� � �Ç�~�OL�� 3"P:" ��}w �.#�QO" � �F"Peo}5I� �6#�Lt� �O"KP.�P�. �#�CPe �L�.{��Pq �CPe �"P>" Q" LÃ. LX � ��#JK�O ��\#F �d�E�4W�Q c�"P\ �.#�QO" � � �d�E�4W�QK�-�. �#�5¼Pq ��#X#�\ 
LX � ��#JK�O �.$c�E� � ��\#F �d�E�4W�Q O#:$ �.#�QO" � �Ä#�5>"�$4��t6 �CPe �"P>" Q" �\#� �E�Pp6 �#�5¼Pq ��#X#�\ � ���.Z�2 �

��



��



�� )ORRG &RQILQHPHQW �� /HYHHV

�+��X�Q#XK�LE� ��

�� )ORRGZDOOV �� /DQGVLGH

�L�-}�X �#��O"��K ��#��O�zP�h� ��#��Q#XÆ�w �. ��#JK�O Q" ��Ã� ½PÄ Æ� OK+��X �#�P> �KPw K�LE�OK "O �$ � �KPw �P�z�}> ��#JK�O n"Pe" �#����Q OK +��X YP5Wz � �L\ ZI2 Q" #��Q#X ��" �KP�z�� �#=�"�L�w��4�"L� K�LE� �^I[� �"P=� � P�W� Æ�
Q#.P�K Q" +��X O#�� �#�\�O ��P5��� Q" �Ç� R�� � ��P6<�"O 
��P6���Lu 	L�-}�X �#�R�Pw!#J
 #��O�z4J#XP�#X �L�"�L\ �5J#X |�� ��#JK�On"Pe" OK ��#��O�zZ�2 {#X �»»» K�LF Q" {#9� �"��Ä �. �4X" �K�. ���w!#6�L�"�5\"K �.#[� �KO"�� R�� #��K ��� �#���#JK�O
��. OK+��X �KPw K�LE�,�#Ã� � #�"R� KO��OKo}5I� �#��[�L�" ��. j"R� 
P[. �L�6 H�O#6 P�W� OK �5\Nz OKD��W� K���� Q" Z��2 ���X �P�u �. ��#� j"R� ���B KO�� OK K�>�� vO"L� ��~�" � 4X" �5qPz 3O�¼ #��O�z!�Ã�-�e ���SO P�. U�ÇÃ�� P��:'6 #��O�z �}�X� �. �Q#XK�LE� �w 4\"K K�>� O�#. ��" �#�Q �$ OK �KKPz��P.#��O�zOKn#Ç\ K#=�" �4X" O#-�#�Q 	�O�z��Ç[J4�X OK
 #��O�z4[2 �F"��v!#J �"P. � �5\"K #���#JK�O"O �O�z4J#X �w 4[z�� 8Ä#. 
L\�� #��#W�" �#> �K"K 4XK Q" � �L> 3"PdJ �. P=�� �w �#�le �#y�� OK�L�$ |�Ã.4�#�F |�X Q" �P�z�}> �#��"O P�#X �5q#� �"P. Z\�w Q" � �KPÇ� ��¼�6
�5i#pF �"Lu" Æ� �"��Ä �. L�KPw�� �zL�Q #�4\L.��X OK �w ��KP� �}�X� �. 3#u�" ,~#m OK #��O�z4J#X4J#�X P. |�5[� ���Ã� +��X 4i#pF 4�> OK �#z ��~�" Py�K 3O#-Ä �. �4qPz�� O"Pu �K#p5X" KO�� ��~�"Æ� �"��Ä �. 	+��X �Q#XK�LE� ��Ã�
 +��X YP5Wz Q" �P�z�}> �"P. Z\�w #�" �K�. 4\L.��X OK #��O�z!KO��3#F�¼" � ��"L� �O"L�y� 
+��X O#�� �#��Q#X |�#\ �5i#pF �#�O#w ��� �L�P�zP.OK 
�XL��� 4�~#Ãq+���X Q" LÃ�. ��}I�6 �#�O#w �#=�" R�� � |�X +PI� 3"P:" Q" ��t5W� 4i#pF �"P. �Q� 3#�"Lu" �#=�" 
Q#���L\#.��
P�#X #� �P�\ se#�� �"P. P5[�. L��\���5J#X ��� � �.�B 
�y�X 
��5. D~#_� Q" �w L�-}�X �#��O"��K ���A���L��w�� {#l\" "O �P5�w ���Q #��O�zVÇÄP. #�O"��K ��" "P�Q �L��O��O#w �. KO"K �K#�Q YQO"���Q �w ��#�#>�O"L�y� P�h� �5W."� 3#�"Lu" �"P�� �. L�-}�X �#�O"��K � #��O�z j"��" �}�X� �. +��X �Q#XK�LE� {#F P� �.

�� )ORRG )LJKWLQJ

�KP�z�� 3O�¼3#�"Lu" P�#X � �e#-6O" 3���W6 
��R�5X |�X 
#��O�z!

��



�Q#XK�LE� �XOP. �. |_p� O�e �. "L5." 
L\#.�� L�-}�X �#�O"��K Q" P6�KP5Wz O#�W. #��O�zKP.O#w �Ç��" �. Ph�� �qPÃ� �. #�5�" OK V1X �KKPz�� D�P[6 �$ �O"L�y� � 4J#X 
�F"Pe 3#Ç� � �5J"KP2 �O�z �}�X� �. +��X�K�\�� �5J"KP2 L�-}�X �#�O"��K �XOP.
�O�z! ���

�. #6 K�\�� �5J#X �$ K"L5�" OK � ��#JK�O nPe �K �O#�w Q" o}5I� |¼"�q OK �w4X" ��#6�w �w!#J L�. 
�O�z!�#����Q 
K�O�� ��P�. K�J �Ã�-e �#��O#�w Q" ��#JK�O +$ �w �.��X �#��O�K OK 
�Ä��_� �#��O#�w �"��Ä+���X O#��� �#�\�O ��P6{�"L5� � ��P6���Lu Q" Y�O ��" �L�#�� 4hq#E� �y5qPz+$ Q" "O ��#JK�O n"Pe"P5W. ½PÄ "P�Q KKPz�� ��¼�6 L\#. P5�w ��#JK�On"Pe" �#����Q �K#_5u" YQO" �w�te#�� OK ��¼" � L\#.��� P5�"QO"+��X O#�� �#��"O P�#X �. 4-W� 3#u�" ,}m" OK #��O�zK#=�" ���R� �4X" K#�Q �O�z�#2 �"P. �.#I5�"�#���#JK�O OK �T�� �. #�\�O ��P6�K#_5u" � ��P6����Ä �}�> Q"Y�O��" �4X" P5[�. �$ �#���e" 4�}.#u R���	��� |Ç\
 L\#.�� |F�"O #��6 �KO"�� OK � �K�. ÈOR.
�. #��$ �F"Pe ��#-� #�" 
�K�. �w!#J �#�LX �aPÄ ¿e#t� �. ��-\ )���Ä �F"Pe Ph��dt� Q" #��O�z�aPÄ ¿e#t��Q" L�6O#-Ä �w L\#.�� 3�#p5� ��wP�Q |��KOK +$ #. 	|�X j�u� �#y�� OK
 {#X {�e OK �5p� L�B P9w!"LF #� Q�O L�B ctq 
��#JK�O nPe �K OK #��O�z! �Q" �w 4X" ��Ã� �"L. ��" �L�5W� U#�6 OK +$ #. {#X 3#u�" P5[�. �w!#J �#�LX �Ç�~#F OK �L�\#.�� U#�6

�� 6HHSDJH �� 3LSLQJ

�4X" �w!#J �#�LX Q" P64���"�w #��O�zOK�+#zO ��Y�"P6 �~'W� 
�F"Pe Ph�#� �,X#�� c�"P\ �. �>�6 ��L. P�" ��" � L��\��^I[� +��X O#�� �#�Q#�� U#X"P. #��O�zO"Pt5X" |E� �#��O�zO"Pt5X" |E� 
�K�~#\+�}d�#� 4�Ãa� Q" �5W> �O�K�"P. �"�6�� ��#z �K�. L�"�J �K�~#\,X#��#�Q" �w L�w�� +#=�" 4�K�LE� 
3#u�" ,}m" #�" �KPw #=.#> 	�q#w�#`q K�>� 3O�¼ OK
 ��R> O"Lt� �. "O3O�¼ OK #� � �K"K P��l6 "O �O�z�F"Pe 
#��O�zO"Pt5X" |E� OK P��l6 �#> �. � �KPw �K#p5X" ,X#��#� ���Q�KPw 4��t6 "O �K�~#\v!#J �#Ç�""P�Q �KKPz�� ��"Pq 7"LF" |E� �.Æ�KR� �aPu ¿.#�� Q" K�\�� �K#p5X" �O�z7"LF" �"P. #��$ Q" �w�E~#_� �3O�#=� Q" P�m �. �}E� Q" �$ ���6 �w4X" Q#�� KO�� #��O�z7"LF" � �R�Pw!#J �"P. D~#_� Q" ���hÄ �=F�Ç��#Ç� 3#_I[� ��L�.��"K #. 
D~#_� �w!#J �#�LX7"LF" �"P. �Ç�~#F OK �L\#.���K#_5u"P�m #��O�z!�KKPz ���'6 L�#. R�� O�K )5-W� |¼"�q Q" �5F ��R~ 3O�¼ OK �w4X" Q#�� KO��]#J

��



�Æ��Ç6��S 
�X#�\���Q 3#Ã~#d� 
��"PE¼ �#��XOP. �}�> Q" �Q� �#��XOP. � s�tE6 L�#. �O�z�F"Pe �"P.3#Ã~#d�� R��� � Y�"P�6 � �O"L�#�2 �. b�.P� 3#Ã~#d� 
��#�5J#X D~#_� � �aPu ¿.#�� �XOP. 
v!#J Æ��#Ç�OK+$�#�P> �y��yB �Z�#XPq K"LJO � ��#JK�O3"P��l6 ��E� 4J#�\ O�h�� �. �Ç�~�OL�� � �X#�\4I�O

�� 'LVFKDUJH �� 6XSHU (OHYDWLRQ

��L. 
CPe4���" �>OK ��K#_5u" � ����" |�#W� �. �>�6 #. V1X �KP�z 3O�¼n"Pe" |F"�X � ��#JK�O|J"K
+$ DdX �~�e GP��� ���6 o}5I� �#�\�O �. �>�6 #. � �L. ��" Q" �K#p5X" #. �K�\�� +#I5�" �F"Pe +��Xj#p6O" �K�Rq" #. �L�$��4XK �. ��#JK�O OK+$DdX Q"P6 
Py�LÇ� Q" ��#JK�OnPe �K�#��O�z�}¼#q ,WFP.#. �L�$��4XK �. �O�z��#�� j#p6O" 
Py�K |�5E� |�"�Ä�5qPzPh�OK �@�2 OK �#�P> Q" �\#� �j#p6O" �q#a" � K"Q$�O�z �}¼" �"R>" 
L\ �O#\" #��$ �. �#. OK �w Q#�� KO�� 3#Ã~#d� � #��XOP. �. �>�6 #. � j#p6O" ��" �K�. ��}Ã��K�\�� �F"Pe
�#��O�z �F"Pe OK ��� |�"�Ä �����

P��l�6 |E� �T�� c�"P\ ,WFP. Py�K �S�P2 �. �"�S�P2 Q" L��\ �5qPz Ph�OK #��O�z �F"Pe OK L�#. �w �}�"�Ä�Q" L�6O#-Ä #��$ ��" �w 
L�w��L�P�z�� O"Pu �y5I�Wz � ,�PI6 ½PÃ� OK �KPw R�OPX P:"OK �w!#J �#��Q#X Py�K P�h� #��O�z�#��O"��K ��4X" O"KO�JP. �K#�Q 4���" Q" Q#�� KO�� j#p6O" �-X#E� "N~Z�"Rq" � CPe �K�LE� OK �y5W[.$ �4ÄPX Z�"Rq" R�� � 4XK�#. OK+$DdX Z�"Rq" 8Ä#. #��O�zK#=�" �

�� 0D[LPXP 'LVFKDUJH �� 5LYHUVLGH

�K�\�� �O�z��L. c�"P\ �. 4-W� 4XK���#2 OK |�X ����[�. �L.3#��"L�u" �. Q#�� #�A�2 |E� OK �T�� �. �#�P> K#�Q 4ÄPX Q" �\#� L�L\Z�#XPq 4}Ä �. #��O�z��"�P�\ ��L�O"K,X#�� �#�\�O #. �5i#pF�q#w����" � #�-�\ �O"L�#2 Q" �w L\#. �#�A�$ L�#. 
	P5� � Q"Z�.
 K#�Q j#p6O" #. �#��O�z�"P. �T��. 
�F"Pe ��K�\ |¼#F �#���e" �K�~#\ � ��L. OK+#zO #� �Q Q" �\#� 4WÇ\ |.#t� OKO"Lt� �. �O�z�O"L�#2 �L�O"K �K�~#\���"�P�\ �O"L�#2 s�uK |�}E6 �. Q#�� P5� � #� � Q"Z�. j#p6O" #. �#��O�z! ��KO"K +��X Q"P6 � D~#_� V�> � �O�z��"�P�\ ,�\ �. �y5W. �K#�QOK � �O�zÆ�KR� �#��aPu Q" D~#_� ���Ã� �KO"K �K#�Q P:" �$ �F"Pe P. �O�z OK �5qO O#Ç. �w!#J D~#_� �+#�5�>" o�Ã�a D~#_� Q" �K#p5X" �P�m � �K#_5u" 
��q |��K �. ��#z "N~ �KKPz�� ���'6 ���#JK�O 4�X�K�\ �5qPz Ph�OK �Q�3"L���6 
�F"Pe OK L�#. �w4X" P�N2#�

��



�"�K�LE� L�#. #�" �L��\gpF #��$ #6 L�w��4Ã.#5� 3#W�X'6 � #����Q 4�Ãa� �4�Ãu�� Q" ���Ã��O�zP�W� �P. �5~#F ���B OK "P�Q �L�#�� �#. ��>�6 |.#u O�e �. |�X Q"P6 #6 K�\ O�h�� |�X �#�le �"P. #��O�z��. �q#w!�KO"L� K�>� �O�z�w4X" �5~#F Q" P6L. 4\L.��X �"P. PdJ 
�O�z4WÇ\ P:"� ��}I6 O�g�� �. ]#J 3#�"Lu" �. Q#�� �P��" Q" L��\�� K�J 4[2 �a"O" �[Ç�Q Q" ¿�#� �O�z�#��O"��K �

�� 8�6� $UP\ &RUSV RI (QJLQHHUV ������ �� $OLJQPHQW

�>�� @ �	�#Ç�P�$Z6O" ��XL��� ��Pz!
 L�O"K��#JK�O �.�ÄPq�#���"P.$ ��}I6 ���A�� ��q#a" �#�.$4�"L�;O#J �O"KP.�P�. �#Ç�" Q" � �L\nP_6 ��#JK�O 4�X �K �#��O�z|¼#q LF OK �a"O" Q" �K#�Q 4F#W� ���#z �5-~" �K��� ���Ã6 "O ��#JK�O ����. ½PÄ 
�K#_5u" �XOP. � |�}E6 #. 4X" �Q�3O�_��" OK �KKPz���L�5W� �L��wK�LE� �Ä#�5>" |�#W� #� � �q"Pz�2�6 c�"P\
��w!"P5�� 4J#�X Q" 3O#-�Ä �w K�O�� O#w �. 4J#X �"P. �w 4X" �\�O 
�O�z�F"Pe OK Py�K ��� |�#Ä �OK �KO"Nz�� P�:'6 �O�z¿dt� +#I5�" P. R�� ���Q YQO" � �P.O#w �L\#.�� �Ç�~�OL�� � �w!"P5�#� 
�w!"P5������5J#X L�6 )5-W� �#�-�\ � +�J �w!"P6 #. #��O�z 
�K�~#\ +�J c�"P\ � �K#p5X"P2 �#����Q 
YQO"P2 �F"��#�� �w!"P5�#� ¿e#t� 
4J#X |_q {�e OK K#�Q �zL�O#. #� 
o�Ãa �K�~#\ 
P5�w YQO" #. �F"�� OK �L��\���L��\�� �5J#X P6���� ��"�P�\ ,�\ #. �w!"P5�����
�O�z �}¼" �#��_I[� �����

�O�z ��#5X"O �������
��#JK�OnPe �K OK ��#W� |¼"�q OK �"�6�� "O �O�z 
L�K �Q#>" �}E� c�"P\ � �K�. ��t5W� ��#JK�O P�W� Pz!"�L�w4�Ã-6 ��#JK�O�#��J �@�2 Q" �O�zP�W� �w4W�� ,X#�� � �K�. O"K�J �@�2 #���#JK�O ���Ã�#�" �4J#X

�� %HOW

nPe �K OK �O�zQ" ��L�.P�w �w�O�e �. L\#. L�6 �#�A�2 ��L. � ��t5W� 4X" �Ç�� �w #=�$ #6 L�#. �O�z�O��"Q"��#JK�O {�e PX#6PX OK L�#. Z�. � �w 
L�.P�w ��" �PX#6PX �#��2 �	��� |Ç\ s.#d�
 K�\ K#=�" ��#JK�O�#5X"O ���Ã6 OK �w ���� |�"�Ä �KP�z 3O�¼ K#�Q j#Ã\ #. �#�#�E�" cX�6 L�#. �O�z�#5X"O P��l6 �L�#�. 4.#:�Q" L�6O#-Ä L�P:�� �O�z!� �}¼" |�"�Ä Q" �Ç� 
CPe �K�LE� OK ��#JK�O ��\#F �Ã�-e ½O"�Ä Q" �K#p5X" ��E� � �q"Pz�2�6 � o~"�#����Q ��O P. �O�zP�W� O�-Ä #. �w3O�¼��" �. �L\#.�� #����Rz OKo}5I� �#�P�W� +#I5�" OK ����K#p5�X" Q" O�e����� �L.#�� Z�#�w #��R�Pw!#J �=F �#Ç��"�5F #6 K�\�� �ÃX ��#JK�O ��\#F L�}.�KPw R��P2 L�#. �#Ç��"�5F #��O�zO"Pt5X" |E� �"P. #��K�z Py�K � #�u�6#.

��



K�>� �#�P> O�-Ä �"P. �P5�w �aPÄ ¿dt� DdX L�\#. P6Æ�KR� �� �. #��O�z�B P� � #��O�z�}¼#q � +j#p6O" K#�KQ" �. P=�� j�a�� ��" �L\ L�"�J +��X j�u� �#y�� +$ DdX Q"P6 �5qO �#. 8Ä#. � �5\"K�	��� |Ç\
 �K�\�� #��O�z!

�� &DQDOL]DWLRQ �� 5LVN

OK � ��#JK�O P�W� {�e �L\ �w8Ä#. 
o}5I� �#����z �. �Q#XP�W� � 	P�W� 4�"L�
 ��Q#XP�W� � /�"O"K ��#JK�O �w �te#�� OK )¼�_J #��O�z P�W� �L\ P6�#6�w ���A�� �K�\�� �O�z{�eZ�#w �=�5�L��"�6��� 
L�p�P�m �#��J#\ � #��J � @�2 nNF |�~K �. 
L\#.�� L�p�P�m �#��J#\ � K#�Q �J � @�2� �5q#� Z�"Rq" 4ÄPX �=�5� OK �,�\ 
��#JK�O {�e �L\�w #. �L�KZ�#w "O ��#JK�O4�-96 �#����R��L.#��� Z�#w R�� #��O�zj#p6O" )5=�5� � +��X Q"P6P�W� �w4X" �6#Ç� Py�K Q" 
��#JK�O ��\#F OK3#W�X'6 Py�K � #�#5X�O K�>� 
����#u P5W. � ��PF � 3#��O�z�"P. o}5I� �#�P�W� +#I5�" ,>�� L�"�6�� KO"�� ��" 4���" �>OK �L�w��^I[� "O #��O�z!�KKPz!
#��O�z j#p6O" � �}¼#q �������

K#�Q �}¼#q #. �#6�w�#��O�z��. 
L�w�� O�-Ä 
��#JK�O �O#�w Q" �w �}¼#q �"O"K � L�}. �#��O�z��. �w �"�L. �#���KO"K �y5W. P�Q |�"�Ä �. #��O�zj#p6O" �=�5� OK � �}¼#q �O��"Q" 
	��� |Ç\
 L�w�� O�-Ä R�� �O#�w Q"4X" �P5�w �=F 4}Ä �. #��6 �� j�a����" �L��\���5J#X P5�"QO" �#6�w�#��O�z
"P>" ���R� Ph� Q" �K#_5u" ��P5[�. ���R� 
#�R�Pw!#J 4J#X �"P. ¿p6P� � L�}. ��uO�w4X" |�~K ��" �. �Ç}. K�O��O#w!�. D~#_� �"P. �w!�"P. D�E¼ 4�Ãu�� �L.#��� Z�"Rq" 
j#p6O" OK O#w ���R� ,�"Pa �� � 3#�}�Ä �=F �� ��B �KO"K �2OK4hq#E�
 �L[� �#�F" �#����Q 	4��u
 YQO" � �O�z ���R� ¿�> �w 4W�$ �K#_5u" Ph� Q" #��O�z ��#��#>�KQ#X |u"LF "O #��O�z��. 	�L[��. b�.P� L�"�6�� �Ç}. L\#.�� ��#�95X" |�X Æ� Q" �\#�+$�L\ R�OPX 4}Ä �. #��6 �� �O�z4WÇ\ �����" �CPe Æ� L�#. "N~ L�$���OKO�> �K#_5u" 3#hF�� #. ����" |�#W� �. �>�6 �w #=�$ Q" �L\#. R�� ��q |�#W��L\#. �L\ �5qP�N2 {�tÃ� �PdJ Æ� �$ OK �w KKPz ���6 ��#�� ���_6 M#I6" Q" |-u ����.�O��" Q" �K�. L�"�J P6L�}. #�5�Wu Py�K Q" �L\�L�.�O�z4�Wu OK +$ Q"P6 
��Ã� �L.Æ� �"P. � Æ�~�OL�� ��O��zj#p6O" ���Ã6 OK L�#. �L\ �-X#E� +$ s�Ä ��"P.#�. �K�\�� 4�Wu �$ 4XK�#. OK +$ �KQV2 8Ä#.�K�\ {#�Ä" 4XK�#. OK+$�zKQV2 �~�eGP��� KO�� OK �q#w3#hF�� � �L\ �5qPz Ph�OK

�� )UHH %RDUG �)�%��

�q#a" #. �O�z��#�� j#p6O" �K�\�� �L��#� K"Q$ j#p6O" 
+$ DdX ���[�. Q"P6 ��#. OK �O�zj#p6O" ��K"Q$ j#p6O" ��K�\�� |¼#F �F"Pe ���[�. Q"P6 �. K"Q$ j#p6O" �KPw!

��



3#-X#E�� U#�X"P�. � L��\��� �5qP�z Ph�� OK o}5I� �#����Rz 
#��O�z ��. ����. �}¼#q +#I5�" �"P. ���Ã����R� �"O"K ���Rz 
#����Rz ��. �KPw �W�#t� #. �KKPz�� KO�$P. #����R� V1X � ���Ã6 #��O�z j#p6O" 
�Ç�~�OL���KKPz��+#I5�" P5�w!
�L�w ¿du "O ��#JK�O P5W. L�#-� �O�z�-�#> ,�\ ��"K" �w4X" �$ #��O�zj#p6O" � �}¼#q #. �d."O OK ��� O#�W. �5Ç��}¼#q |u"LF 
ÈOR.�#���#JK�O �#��O"��K,�PI6 � ��P[�2 |.#t� OK #��O�z4i#pF Q" �#���e" �"P. ���A���>�� @ �L\#.�� P5� �� 	�aPu ¿.#�� #�
 ��#JK�O �-~ Q" �O�z�=�2

K"Q$ j#p6O" �������
OK �#���e" �"P. �q#a" j#p6O" ��" �K�\�� �L��#� K"Q$j#p6O" 
CPe+��X OK+$���[�. Q"P6 � �O�z;#6 ��. �}¼#q�L�w��4hq#E� |�X ;"��" |.#t� OK "O �O�z� �K�. CPe +��X Q" P5zOR. �#�.��X |.#t�DdX �~�e GP��� 3#-X#E� OK s�uK � {L5W� O�e�. L��"�6��� �w �}�"�Ä �"P. "O �O�zj#p6O" �q#a" 
K"Q$ j#p6O"Q" �\#�� j#p6O" �q#a" 
4W[� �~'W� 
;�� � K#. Q" �\#� j#p6O" |9� �}�"�Ä L�#. � L�w�� ���'6 L��\ �KO�$+$�4qPz Ph�OK "O �O�z��#u�qDdX ,�PI6 �#Ç�" � #��J OK+$�#�P>
OK �L\#. P6�#. +$DdX Q"P6 Q" L�#. �EdX ;"��"�+$�#�P> �. �5W. P5� � #6 »�� �Q"L�"�. R�Pw!#J ��#u�q4�Wu

�� 3DYRO 3HWHU ������ �� 3HWHUVHQ � 0 � 6 � ������

�>�� @ ��	���� 
P5�2 {�#2
 L�P�z�� Ph�OK P5� ��� #6 »�� �Q"L�" �. "O �q#a" j#p6O" ��" #�.#5w Q" �`Ã.OK ¿u"� �#��O�z�"P. P5� � � �QO�#[w�#����Q OK ¿u"� �#��O�z�"P. P5� »�� ���Ã� K"Q$ j#p6O" Q#=� |u"LF�>�� @ ��	���� 
�XP52
 K�\�� �5qPz Ph�OK �P�\ �F"��
OK K"Q$ j#p6O" +#I5�" OK �"�T�� �>�6 L�#. ���A�� �L\#. P5� »�� L�#. �O�z�"P. K"Q$ j#p6O" |u"LF {#F P� �.�K�\ �5qPz Ph� OK 
L�5W� ��"PE. r�q #�5ÄPX �w ��#>

4W[� �������
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Z\�2 Æ� L�K �Q#>" "�� �+$�w��#> OK �L��\�O"L�y�+�J3#u�" ��� OK � �L\�XOQ#.,6P� L�#. #��O�z!�L���\ P2 )Ã�PX � �L\ P��Ã6 L�#. �K�XPq �F"�� � K�\ K#=�" R�Pw!#J �#���"�P�\ ��O P. L�#. ,X#�� ��#�z!�#�p}Ä � �[F� �#��6�. #�" �K�\ �O"L�y�+�J ��#-�Q nL��"P. L�#.��Q �#��ÇX #� �O�z��O��#�z Z\�23#��"���F �#��#y�#�2 � #�J"O�X ��� �L��\ nNF � �L�w L�#. L\#. �5\"K PdJ �O�z�"P. 4X" �Ç�� �w QP��L��\ P2 Æ[J |_q {�e OK �w!"P5� �,X#�� D~#_� #. L�#. ÆB�w!
3"OM �L\ �5W\ #� v!#J j#-\" Q" �\#� �O�z�Ç[J 4�X ��"�P�\ D~#_� YR�O 
�O�z�."PJ <�"O 4}Ä Æ�K�O��Z�2 LF �$ #6 � L5q"�� r#p6" ,�\ YRl~V1X � �L\ �"�5X�2 �L�L2 "L5." �L\#.�� +#zOcX�6 ��"KR�O�"P. �4X" o�Ãa �"P>" 4}Ä �. ���Ã�YRl~ �4X" O#�� |.#u P�m ���Ã��w �KPw K#=�" n#Ç\Æ� +$O#[q �w!�~�e4�> OK�tq"3O�¼�. � �O�z��"�P�\ ���#2 4�Wu OK�ÇB�w�#�~#�#w 
L\#. ��~�" |F"P� OK Pz!" �$ O#����"�P�\ ��#. nPe �. #�~#�#w ��" PpF �K�\�� PpF �\�"P6 +$ �KPw ;O#J �"P. �P5� � #6 »�� |¼"�q OK �$,�\ �Q"��3O�¼ �. �#5JOK ��6 #. "O,�\ 
L\#. �Q� �P5[�. 3#�"Lu" Pz!" �L.#��� ��"K" Q#�� KO��|E� #6 �O�z!�}¼"�q �. v!#J �#��W�w 
K�\ �K"K �EdX �5X�2 �. �P5[�. �O"L�#2 �Ç��" �"P. � �L�#\�2 �6�. #. �O�z��"�P�\v!#J ��" �L\#.�� �O�z�"��#JK�O 4�X ��"�P�\ ��O v!#J �5I�O 
Py�K Y�O �K�\�� �K"K O"Pu Z\�2 ��O�L�KPz L�"�JY�"P6 �"R�� Z�#w � #�J"O�X � #�wP6 �KPw P2 8Ä#.
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Pz!" �$ �5W. � �L\s��Ä �¾�PÄ +$L�6 �#�P> |�Ä4E6 )Ã�PX 
L�$ K�>� �. �O�zOK n#Ç\ Æ� �w ��#y��L�L> �O�zÆ�V1X � �KPwZw�Pq+��X #6 KPw P-¼ L�#. |�Ä OK �4X" ;PJP2 �|Ç[� �}�J 
L\#-� �Ç��P�m�O�zPz!" �L���z �#-�5[2 �O�z�$ �. �w K�\ �5J#X �$ �. �L�-WB � ���Lu �O�z4[2 OKn#Ç\ �K�LE� O�K #6 O�K
L\#. �L\|�Ç[6 L.#�� Z�#XPq �5F"O �. �w�.�Jv!#J Q" �K�~#\ � L\#-� ¾�PÄ �}�J n#Ç\ � �K�. �#6�w )5-W�

�� 2SHQ 3LOH 'LNH �� *XOO\

OK�Q#. �Ã�\�O"��K�5J#X Q" 3O#-Ä {�"L5�Y�O �4W. �"�6��4X" K#�Q R�� ��#JK�O+$�w��#y�� "On#Ç\�KP�w P�2 � Z�#XPq Q" �P�z�}> �"P. Py�K D~#_� #� v!#J �#��W�w cX�6 owZ\�2 K#=�" 
n#Ç\ n"Pe""L5." 
O�h�� ��" �"P. v!#J �#��W�w Q" �K#p5X" 3O�¼OK �L\#.��v!#J �#��W�w #� v!#\#J #. #��O"��K��. �#`qQ" )=�OL6 ,�6P6 ��L. #6 L.#� ��"K"�#. nPe �. �tq" 3O�¼ �. �KPwP2 � �L\P2 #��O"��K 4�Wu ��P6s��Ä L�#.�K�\ �5W. n#Ç\ P5[�. Z�#XPq ��L. � �L\ �5X#w +$�#�P> 4ÄPX
� �L�\ �#��6 �O�z4W[� �Ç��" #6 
L�O"K Q#�� ��>�6 |.#u ����Ä�O"L�y� � ��"L� �XOQ#. �. L�L> �#��O�z!��O ��w ���y��X �#�\O#�. �K�\ 4i#pF ,X#�� �#�[\�2 Py�K #� ��#�z +�J Z\�2 cX�6 �$ �#��O"��KOK �wL�w K#=�"��uL�JZ�#XPq � �5[z v!#J s��ÄZ�#XPq ,>�� 4X" �Ç�� L�$��K�Pq4WX �#���"�P�\� �O�z�Q#WzOR. #. L�#. �w L\#.�� �#�le �#�Q �. b�.P� �O�z�X#X" �O"L�y� �KO"K P��Ã6 �. ;#�5F" 3O�¼��"�KPw nPeP. "O |Ç[� 
��"PE. b#t� OK #���"�P�\ 4��t6

�� $FFHVV 5RDG �� 5DPSV

	�XP5XK �#�-�\
 �#��"P-�\ � ��XP5XK �#��K#> �����
��� ��O�z;#6��OOK�XP5XK �#��K#> �Py�K � �O�z�. �XP5XK �#��K#> �Ç� �L�Ä�� �K P. �XP5XK �#��K#>�L�KPz K#=�" �R�5X|�X ��O"L�y� 
�XOQ#. �"P. ,X#�� �Æ�KR� |¼"�q OK L�#. j���K P� Q" �XP5XK �#��K#>�}Ç[� 
L�L\ �#��zL�O#. #� � |�X �#�le �#y�� OK �w K�\ �L�\�2 �E~#_� Q" #��K#> ��" DdX �w KPw 4uK L�#.�}�X� �K �Ç��" #6 K�\ �5qPz Ph�OK¾�PÄ ��#�#> L�#. �O�z;#6 ��O OK �L�#�� Z�2 �XOQ#. � O�P� � O�-Ä �"P.

�� 7XUQ 2XW

�w4X" ��" �"P. 	�K#> O#�w x��wO#2 �.#[�
 ��#y5W�" ��" �L��w O�-Ä �qPe Æ� �XP5XK �K#> ��O L��"�5. ��}t�P5�� �»» K�L�F #��#y5W�" ��" ��. |¼"�q �L�w O�-Ä KO�JP. ��L. Py�K ��}t� �}�X� #6 L5W�#. ��}t� �}�X� Æ�P�h� �}�"�Ä �. �y5W. #��#y5W�" ��" s�uK 4�Ãu�� �L\#. �5\"L� K�>� #�5�Wu �$ OK �"P-�\ �Ç�$bP\ �. 
L\#.���"P. ��#�}E� L�#. ���A�� �KO"K �}E� �#�Q#�� � s��Ä � �O�z�#5X"O 
�K#> 4�¼�_J 
�#zO#w �e�E� �}¼#q
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�� 7XUQ $URXQG

�L\ K#� KO��|E� �K 	����
 |Ç\ �L�$ K�>� �. �XP5XK �#��K#> ��� �#�5�" R�� � �O�z;#6 ��O OK��KQ O�K��" �K�\�� P�N2�#Ç�" �O�z;#6 �. �XP5XK #��$ cX�6 �w L�O"K K�>� R�� ��#��"P-�\ ���A�� �L�K�� �#[� "O�#��K#�> {#_�6" �"P�. ��Ç[J 4��X OK �O�z�#��"P-�\ �L�P�y. O"Pu �O�znPe �K OK 4X" �Ç�� #��"P-�\�"P�. �O��z�"��#�JK�O 4�X OK �"P-�\ R�� �KO"�� OK �4X" �O�z �. �XP5XK �#��K#> �. �O�z ��O �XP5XK�K�\�� K#=�" �¼#J L¼#t�
¿e#t5� � �-�> 3#W�X'6 �����

K#=�" oÃa �dt� Æ� �O�z�O"L�#2 Ph��dt� Q" KONz���O�z|J"K Q" �w �P�m � K��q 
�5. |9� �w!#JP�m �Q#X P�#. �"�6�� "O #��L�L2 ��" �K�\�� �O�-Ä �Q#X #. v!#J U#�6 DdX {�e OK +#zO �L�L2 8Ä#. ���A�� 
L�w���U#�6 P:" OK3�Ç[� �L�Ä � L�\#.�� ��5. �O�zQ" �O�-Ä 3#W�X'6 � #��Q#X P9w!" �KPw ¿qO ,X#�� �#��"Lu"�K��\ O"PuP�. �y5X���2 ��5�. �#��Q#�X � �O�z��. L�#. ��"P.#�. �K�\�� "L�2 o}5I� V�> �K ��" �y��#��#�v!#�J #. �5. U#�6 �#ÇE5X" Q" #6 L\#. �5\"K �»��� + Q" Z�. �-�\ L�#-� O�#=� ��5. �Q#X ��#�5�" �#�O"��KÆ� |�#w �w!"P6 �L\ L�"�J4W[� �=�5� OK � R�Pw!#J OKvP6 K#=�" ,>�� P6L�6 ,�\ Æ� �K�\|¼#F �#���e"�Q#X #. U#�6 �#ÇE5X" Q" �#���e" ,>�� � �L\ R�Pw!#J D~#_� �P�N2M�p� Z�#w 8Ä#. {#_6" |E� OK R�Pw!#J�$ �. +$�5u�3O�¼�$ OK K�P. O#Ç. �5. #. �O�z{#_6" |E� OK �L��\�O�5� �L�-WB v!#J �O"Lt� Pz!" �K�\��
+$ �#��~�~ O�-Ä �"P. L�#. ��.#[� �#��"Lu" �L�w�� �L�.+$ Z�2 Q" Z�. "O U#�6 |E� � �L\ �O�5� LXO��Ph�OK �K�~#\ � �O�z#. #��~�~ #� � ��5. �#��Q#X ��. L�#. R�� ��#W�P�m �#�5W[� �#Ç�" �K�O O#Ç. �P�m �4p� 
Q#z!�K�O O#Ç. �Q�3"L���6 P�#X #� �O"NzO#.Z�2 
��R~ 3O�¼ OK � K�\ �5qPz!
#��O�z4[2 �a"O" �[Ç�Q �»����

��#�JK�O |�J"K ��. �$ K�O� � O�#=�� ��a"O" �EdX +#�"�O �[Ç�Q Q" 
��#JK�O ��qPe OK #��O�z7"LF" #.�Q" L�6O#-Ä |Ç[� ��" ¿qO�"P. �}w�#�}F�"O �L�KPz��4\K �a"O" �Ãa�� �L\ �.#uPm 8Ä#. � �L\�P�z�}>�KKPz ��}I6 ��#JK�O �. S#1�2 s�Pe Q" � �O�$¿�>�5W2 |E� OK �EdX �#�.#�"�O ��EdX +#�"�O� K�\ �5J#X 	�O�z�Ç[J4�X OK
 �O�z�=�2 3O�#=� OK � P�W� {�e OKZÇ�Q {#�#wÆ� �K�>� Py�K �#> #� ��#JK�O �. �$ �}t: ��}I6 �#Ç�" �w �}E� �. 4XK���#2 OK � �O�$¿�> {#�#w �$ cX�6�L.#� {#t5�" 
KO"K
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P�Q Q" ��#��~�~ cX�6 �}t: O�e �. �"�6�� "O �}¼#F +$ 
KL���2�� ��#JK�O �. �ÄPq �#��J#\ �w �KO"�� OK ��KPw ��}I6 ��#JK�O �. R�Pw!#J�. "P�$ 
�}t: ��}I6 �#Ç�" �L\ ��"Pq #. � �KPw �P�JM PI5X" #� �Aa�F Æ� OK "O +#�"�O �"�6�� �KO"�� OK ��K��� ��}I6 ��#JK�O��#�JK�O �. "O +#�"�O 
��#JK�O �.$�w �#�Q OK 
�qPeÆ� 	�L� � OR>
 �L�[w �#��A�OK Æ�w �. �"�6�� ��KPw �P�z�}> +#�"�O ��}I6 Q" 
��#JK�O �.$P2 �#�Q OK � �KPw ��}I6�K�\ �K"K ��"K" �ÄPq �#��J#\ K"L5�" OK �O�z! ��#��J#�\ K"L5��" OK ��#��O�z4J#X 
|�X Q" �P�z�}> �"P. |F�"O ��P5�"QO" 
��� �ÄPq �#��J#\ �"P.4[zP. ��E�� P�:'6 �K�LE� #6 �ÄPq �J#\ 4XK�#. 4�X �. � L��\��|_5� �}¼" �O�z�. �w L\#.�� �ÄPq"O �ÄPq �J#\ L�B L�#. L\#. K#�Q �ÄPq �#��J#\ K"LÃ6 Pz!" #�" �	���� |Ç\
 L�O"K ��"K" L�}. �#����Q #� +$����w V��X'6 �O��z 
�L��w¿��> �J#\ ��" K"L5�" OK ctq � ���K n"PE�" �L��w¿�> �"��Ä �. #��$ Q" �Ç� �.�L\#. ���#2 �}¼" ��#JK�O OK+$ Q"P6 �w L�P:�� �5u� ctq |�X �A�OK �"O"K �#�ONzP�Q �	����|Ç\

#��K OK o}5I� �#��O�z �aPÄ ¿e#t� Q" ��#�~#9� ������

�KPw "L�2 ;"�O���~��u �K#� #. �"P�� �"�X#� �\ #� �XO �X#� j�� Q" �y�� �aPÄ ¿dt� ��#2�O" �#�O�[w OK�#���#JK�O ��� OK #��O�z�aPÄ ¿e#t� �w L�5W� �5Ç� ��" Py�#�. 	���� |Ç\
 �L\ �K"K �#[� �#�}Ç\ �4X"O#Ç. #�5�~��W� �o�#i� Py�K |��Ç6 #� �"OÆ� �"��Ä �. �O�z;#6 �w��#�#> �#�95X" �. 
L�w�� P��l6 �w #2�O" ÈOR.

�� /RLU �� 'DQXEH � 0RUDYD � 9DK

�	�O$�~��#JK�O �#��O�z{#9� �"P.
 K�O��
L�\#.��� nP�e �K OK �K#�X �#����"�P��\ #�. �5��X <��"O �aP�Ä �#��JP���� �"O"K ��w!"�}WÇB OK #��O�z!Æ� ��� ,�\ �w LXO�� Ph� �. 
L��\��4XOK �"�X#� ��~ Q" ���Ã� �y�� �#��O�z��" ��B �	����|Ç\
OK �O��z;#�6 �#���2 �L��w Q�#=�6 P5� ��� Q" #��$ j#p6O" �Ç��" Py� 
L\#. ��"�P�\ �"P. ,X#�� � O"L�#2 ,�\P5� � Q" P6��2 � ÆB�w �#���#JK�O �"P. P5� � #6 ��� �K�LE� OK �w L�w�� P��l6 P5� � #6 ��� Q" �w!"�}WÇB�K�O�� O#Ç. ��"� � "�"O�� �+��"K P�h� ÈOR. �#���#JK�O P�W� �"P. ctq#� ;#6 �"O"K #��$ �L�w�� rPq #��O�z Py�K #. |Ç\ � K#Ã." Ph� �dt� Q" +��"K �#��O�z�aPÄ ¿e#t� Q" �`Ã. ��L��O��O#Ç. 	O�P� � O�-Ä
 �e#-6O" b�dJ �"P. )X#X" �w L�5W� ��2 �#��ÇX�4X" �L\ �K"K �#[� ��B OK <�"O �#��O�zQ" �p}5I� ¿e#t� 	����
 |Ç\ OK
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�#���e" O"��K #. GP��� �� 
4J"��Ç� �#�JP��� �� #6 � #2�O" OK #��O�zo}5I� �aPÄ ¿e#t� ����� |Ç\�O�h�� L�B ��u GP��� �� 
��P�Q v!#J �K�.�P� �. �>�6 #. GP��� 4��t6 �� 
�K#_5u" ��#w GP��� ��
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�L�.¿�> � �¼�J ������
OK ��¼" � L\#.�� |�X O#�� �#�\�O ��P5~�"L5� � ��P6���Lu Q" #��O�z �}�X� �. +��X O#�� L\ �5pz �Ç�#�BK�. L�"�J K#�Q �O�z�#2 ½PÄ "P�Q 
KKPz�� ��¼�6 L\#. �w ��#JK�On"Pe" �#����Q �K#_5u" YQO" �w �te#��+��X O#�� �#��"O P�#X �. 4-W� ,}m" #��O�zK#=�" ���R� �	��� � �QO�#[wse#�� 
P�\ Q" ;O#J�#����Q P�h�
� �5\"K �Q� "O 3#Ã~#d� |u"LF �w j#p6O"�w �#��O�z �"P. �T�� �. 
4X" P5[�. �$ �#���e" 4�}.#u R�� � P5�"QO"4~��X 8Ä#. K�J j�a�� ��" �w K�\�� �K#p5X" |E� OK O�#=� D~#_� Q" �O�z4J#X �"P. �L\#.�� ���R��w!� �L�\ P5[��. 4ÄP�X 
#��O��zcX�6 ��#JK�O OK �#�P> �L\ K�LE� #. �qPe Q" �KKPz�� ���R� Z�#w � "P>"Q" P5[�. n"Pe" �#�4\K �"P. �$ PdJ 
�O�z�L\ �5WÇ\ 3O�¼ OK 4~#F ��" OK �w L.#��� Z�"Rq" Z�#XPq4\K �[Ç�Q ���R� � L��w�� nP_6 "O ��#JK�OnPe �K�a"O" #��O�z���A�� �4X" �O�z�5\"L� K�>�4~#F"P>" � �F"Pe D�E¼ {�¼" 4�#ÄO #. �"�6�� "O PwN~"r�q,�#Ã� �K�\�� ��#�� ���R� Z�"Rq" 8Ä#. �O�z4[2�K"K Z�#w!
3�$��\#� Æ�w �. �O�z4J#X Q" ���� 4�Wu �Ç��" �}�> Q" KP�\P. �"�6�� #��O�z �"P. R�� �Py�K �#�"R�R> �.
 KO"��,}m" OK #��O�zK�>� ���A�� �L�"�J����"�T��^_I5� ��P�� �O��" Q" 
KP�z�� �#=�" ��y�X�L�K���P��l6 �"L�B "O ��#JK�O ��SO 	�#�le �#y�� OK
P�y�K #�. vP5�[� O�e �. #� � 4i#pF � +��X O#�� �XL��� O#w #��6 �"��Ä �. �"�KP5Wz 3O�¼ �. Y�O ��"�. 4i#pF �KLÃ5� KO"�� OK �4X" �5qPz O"Pu �K#p5X" KO�� #���#JK�O � #�~#�#w 4i#pF � +��X O#�� �#�\�O��\#.�� Y�O��" KP.O#w �. �R}� )`Ã. � �K�. CPd� #�}F�"O ��P6�K#_5u" � ��P5�. Q" �Ç� �"��Ä �. �O�z�}�X��	L�O"K �#�P> �"P�" ¿�X� �#�5\K OK �w �.��X � ÈOR. �#���#JK�O P�h�


�KKPz4�#ÄO L�#. P�Q 3#Ç� #��$4WÇ\ �,�PI6 Q" �P�z�}> � #��O�zP5�. �B P� �O"L�y� �4J#X �"P.�~$ K"�� � ÈOR. �#���}u 
QP� �#�p}Ä 
#��[�O 
�#�#�z Q" �K�~#\��#u�q ��� �KPw v!#2 ��O�z��L. � �K�~#\ ��. P5�. �y5X��2 K#=�" �"P. �K�~#\DdX �KQ O#�\ ��#zON�z�5�\"N�z � �w s�Ä � #��2 #. Q"OK �#�~#B Q" �K#p5X" � �O�z �"��#JK�O 4�X OK �aPu ¿.#�� K#=�" ��aPu �#�~#B � �O�z��. P5� �» |u"LF �}¼#q K#=�" � #�~#B ��. OK �Ã�-e �KO�I�4XK��� � D~#_� 
Æ��Ç6��S 
v!#J Æ��#Ç� ��q 3#Ç� s�uK � �L> 4�#ÄO �KKPz �w!"P5� +�J � K�\ �5I�O ��� ��� R�Pw!#J 
�w!"P5� j�� Q" �#�R�Pw!#J OK ��KP�z 3O�¼ �O�z�Q#WzOR.Æ�w �. �O�z��O Q" �#�P> �KPw R�OPX O#�� �"P. �Q�3#�"Lu" � �R�O��#�P. �
��



��B OK #��O�z�aPÄ ¿e#t� ����� |Ç\
��



3O�¼ L\#. �#. �K#�Q 3L� OK +��X Q"P6 �w �5~#F OK �O�z P�Q OK �T�� �. +#zO �Y�"P6 O#�� 3"L���6 ��KP�z!3#�"Lu" P�#X #� #�[\�2 Æ�w �. �$ O�#=� |F#X � �O�z�=�2 4�Wu OK �T�� �. �O�z��"�P�\ Z�#XPq O#�� ��KP�z 3O�¼�KKPz O#�� 3#�"Lu" P�#X #� �"�}FP� �"P>" �}�X� �. �O�z4W[� �� �w!"P5� D~#_� Æ�w �. 3#�"��F cX�6 �L\ K#=�" �#��PpF � K�>�� �#�wP6 � �L\ P��Ã6 �K�XPq �F"�� ��KKPz P2 s�OR6 �}�X� �. �5F��#�JK�O ��. � ��[Ç�Q 
n"Pe" �a"O" �EdX +#�"�O 
#��O�z4[2 �a"O" �L\ �.#uPm Q" �P�z�}> �"P. ��KKPz ��}I6�}��J 4~#F �$ OK �O�z �5W. �#Ç�" KKPz P�Q"PX n"Pe" �#����Q �. |�X � �L\ K#=�" �O�z OK �q#Ç\ Pz!" �4�#ÄO |�X �L\ �O#> � n#Ç\ K#=�" Q" |-u #��O�z�O"L�y� c."�a �#�6 KKPz�� L�w!'6 "N~ 4X" 4IX�KKPz!#. #��Q#X �$U#�6 C�dXOK+#zO �Y�"P6 O#�� R�� � �O�z|J"K OK�K��q � ��5. �#��Q#X O�-Ä #� K#=�" OK ��L�$ |�Ä �. 4uK 4�#�� 
�O�zv!#J�#��K#> � �O�z�. �XP5XK �#��K#> K#=�" P. �P��" Q" 
4X" �X#X" |¼"Æ� #��O�zQ",6P� �s�uK �XOQ#. �K#=�" R�� � ;#6 ��O OK �KQ O�K � 4W�" �"P. �#y5W�" K#=�" ���A�� �KKPz�� L�w!'6 �O�z��O OK �XP5XK�4X" �O�Pa �O�zQ" �5qO ���#2 � �#. �"P. �"P-�\
L�-}�X �#�O"��K ���

3#�}w! �����
O#Ç. �e#t� OK P5[�. � L��\���5J#X �P�m � �P>$ 
�y�X 
��5. �}�> Q"o}5I� �#�V�> Q" L�-}�X �#�O"��K�5\"L� K�>� #��O�z7"LF" �"P. �q#w �#> � �K�. K�LE� #�L�-}�X O"Pt5X" |E� #6 ��#JK�O �}¼#q �w L��O��Æ� OK �$ �KPw K�LE� � |�X Q"P6 Z�"Rq" 3O�¼ �. +��X O#�� �"P. #��O�zL��#� R�� L�-}�X �#�O"��K Q" �L\#.OK �ÇE� � ,X#�� ��#�5J#X D~#_� #. �w L�\#.�� �~�e �#�O"��K 
#�L�-}�X ��" �K�\�� �K#p5X" ��Ã� ½PÄR��� L�-}��X �#�O"��K ��" j#p6O" �L��\�� K#=�" 4X" K#�Q �$ OK #����Q YQO" �w �te#�� P�#X � �P�\ se#����B � K�\�����Ã6 |�"�Ä P�#X �+$DdX �~�eGP��� �-X#E� 
Py�LÇ� Q" #��$ �}¼#q �. �>�6 #. #��O�zL��#��O"���K �K ���. K�LE�� P5�W. ½PÄ
 L�-}�X �#�O"��K ��. �}¼#q )��R~ 4X" K#�Q ���Q YQO" �P�\ se#�� OK

��



��#�5J#X Ph� Q" � �L\�K#p5X" +�mP� O#�W. D~#_� Q" L�#.V2 �L\#.�� K#�Q #��$j#p6O" �P��" Q" � �K�.�w 	L�-}�X�#��O"���K #. L�-}�X �#�O"��K ��. ��"L�B 3�#p6 )X#X" �L��\ �F"Pe �ÇE5W� ��#w �KO"� �#�O#[q |�E6 �

�� 5HWDLQLQJ :DOOV

OK �#-�y� #� |�#F �#�O"��K �L�KPz�� K#=�" �#WÇ� �#�O�h�� #. KO"�� P9w!" OK � �5\"L� K�>� �#-�y� #��|�#FZt�� �#p�" #. �#�R�� � L��O�� O#Ç. #��O#�w Z�#XPq O#�� R�� � ,�PI6 � YR�O Q" �P�z�}> �"P. #���#JK�OL�-}�X �#�O"��K �"��Ä �. �P��" Q" � �KPw #p�" R�� "O +��X O#�� Zt� 
,X#�� j#p6O" �5\"K 3O�¼ OK PwN~"r�q�Z�#XPq O#�� P. �P:" � �5\"L� �#-�y� #� |�#F Zt� ���yA�� L�-}�X �#�O"��K R�� �KO"�� OK �L��\�� �5J#�\�5J#X ��#JK�O �O#�w 3O�#=� Q" P�l. �}E� OK L�-}�X �#�O"��K �w4X" �6O�¼ OK ��" � L�O"L� #��O#�w ,�PI6;#6 ��O OK #� � ���#. |F#X ��O 
��#JK�OÆ� ¾�PÄ P5W. OK L�-}�X �O"��KÆ� 4J#X {#9� �"��Ä �. �L��\OK L�-}�X �#�O"��K Q" �K#p5X" �	���� � ���� �#�}Ç\
 L\#.�� |�-u ��" Q" �KO"�� �$ �Q#WzOR. �"P. �O�z!���R� �Ç�$ �T�� �. L\#.�� +��X O#�� �"O ��P5~�"L5� 
�$ K#�Q YQO" � ���Q �K�. K�LE�4}Ä �. #��K#.$ � #�P�\3O�#=�� OK #� � #��K#.$ 
#�P�\ R=. ��#�}E� OK �$ 4J#X �O ��" Q" � �K�. K#�Q R�� L�-}�X �#�O"��K 4J#X3#W�X'6 P�#X 4i#pF R�� �|2 4i#pF �"P. #�}2 �Ç�KR� OK ���A�� #�O"��K��" �4W�� �qP¼#. 
��� 3#W�X'6�L��O��O#Ç. 
��#JK�O �Ç�KR� #� P5W. OK
�K#p5X" KO�� D~#_� �����

Ph� Q" �L��\�� �5J#X �P�m �x�XO�6 
+�B 
x�X 
�5. P�h� o}5I� D~#_� Q" #�O"��K ��" L�KPz �#�. �Ç�#�BL�#. D~#_� ��" ���A�� �L\#. �5\"K K�>� |E� �Ç�KR� OK #�O"��K j����" OK �K#p5X" KO�� D~#_� L�#. �K#_5u"�#�5�Wu P�#X � �5qPz O"Pu +$P�Q OK )��"K #�O"��K ��" Q" ��#�5�Wu �L�\#. ,X#�� R�� +�eP� c�E� c�"P\ �"P.��}w ��"P.#�. �KO"K K�>� �� #��$ �KQ H� �#Ç�" P�XKPX se#�� OK �5F � L��\��Æ[J � P6 +�#�5� O�e �. �$�. O"��K �"P. �L�L�6 � L��\+"PJ �Ç��" ��L. L�\#. �5\"K "O �d�"P\ ���B #. �}.#t� ��#�"�6 L�#. O"��K �#�5�Wu���Q"KP2�� #�O"��K 4J#X OK <�"O D~#_� Q" �`Ã. ��q 3#_I[� �XOP. �. P�Q OK �L��$ +#WF��LÃ� � �w!"P5� � �KP[q �#�y�X j�� Q" L�#. 4X#�O"��K ��" 4J#X OK �L�ÄD~#_� Q" �Ç� �wx�X � x�X �KPJ �#�y�X Py�K � �"�X#� �#�y�X �KP. O#Ç. Q" �K�\+#I5�" �zL�O#.� �"L�-I� 
"�� �+$|.#t� OK ��#t��K�\ �O"KK�J (L> L�#. #�O"��K ��" 4J#X OK �KQ"�� � �L\
�"P.$ #� ��#JK�O +$ �L\ �6#p~�X �#Ç�" #� � O"��K 4[2 �L��wP2 D~#_� � v!#J �K�. �6#p~�X 4}Ä �. � �5. ��"P�. #�>OK �R�O�5�. Q" �w �6O�¼ OK ���A�� �KKPz�� ��¼�6 �5. ���6 OK 3#p~�X La �#��X Q" �K#p5X"KKPz�� K#��[�2 
L��\½�Ä �d�E� |�"�Ä P:" OK+�#�5� O�e �. "P>" c�"P\ � �L\ �K#p5X" #�O"��K 4J#X+�M �O�w �O#.PX Q" L\#-� Q#�� KO�� K#�Q 4��#t� �w �Ãu"�� OK �K�\ �K#p5X" �5. �"P. P�zK�Q �#���K�Rq" Q"

��



O#�Ç. #��O"��K 4J#X �"P. o}5I� j"��" OK ��5. �5J#XZ�2 �#�w�}. ���A�� �KPw �K#p5X" �"�6�� R�� ��$�K�O��OK �K#p5X" �"P. �"�6�� "O 	��}Ã�4��#t� � +$+N>^I[� �"R�� � �KP[q UO #.
 ,X#�� �#�P>$ � P>$ �#�6#p~�X |.#t� OK���A�� �L��K�� �#[� K�J Q" �"L�-I� |.#t� OK �P5�. 4��#t� #�P>$ ��" �KP. O#Ç. #�O"��K�T�� �. KPw �K#p5X" +�eP� �#�d�E� OK �P6����e �#�Q 3L� �"P. #��$ Q" �"�6�� �O��" Q" � �K�. ��#t� R���L\#. �� 3#p~�X |�#\ #�P>$ OK K�>��UO Pz!"�"�6�� #�O"��K,}m" �"P. �K�\�� �K#p5X" O"��K OK �wL\#. �y�X #� P>$ �"�K Q" P5�w L�#-� 3�� �"�K � 3�� �OK �.�J4��#t� ���Ã�b�}I� ��" �KPw �K#p5X" 	�X#� �. �#��X � �. � 4-W� #.
 Æ�$ ��L. ��u 3�� Q"�KO"K �� "O +$+N> �"R�� |u"LF � �K"K �#[� K�J Q" #�6#p~�X |.#t�

�� *DELRQ �� %R[

Q"��"�-Ã�> j�� OK �K�\�� �K#p5X" �y�XO�6 �#�O"��K 4J#X �"P. ���X �#��O�6 j"��" Q" � �x�XO�6 �K�J ��OK OK "O #�y�X��}u #6 K�\�� �K#p5X" L�"�L\�K"KY�> #� �L\ �5q#. �� �. �w�O�6V�> Q" ��#��-Ã>

�� 0DWWUHVV

P5[��. �P�N2n#dÃ��" � P5��w 4�#I�a #�. #��-Ã�> ���" Q" �¼�_I. j�� �y�XO�6��#�[w�O �L�O"K �#y�O#Ç. O"��K3O�#=� OK L�.Z�2 4J#X �"P. P5[�. � �L[� �K#p5X" O"��K4J#X OK ���Ã� #�[w�O Q" �L�\#.��O"P�u Q" V2 L�#�. #�y�X ��" �L�\#.�� �"�K#. �#�y�X��}u � #�y�X ���Ã� #�x�XO�6 �L��wP2 K"�� �L��O���L��[� �5WÇ\ � �KPw4��#t� Z�#XPq � ��> |�"�Ä |.#t� OK 
#��O�6 OK �5qPz!O#Ç. L\#. �"�"Pq � �"QO" +�B �w �te#�� P�#X � �}y�> se#�� OK �w 4X" �E~#_� �}�> Q" +�B � +�B �P�N2n#dÃ�" �#��J#\ Q" � �KPw �K#p5X" L�-}�X �#�O"��K 4J#X �"P. O"�~" #� �#5JOK ��6 Q" ���Ã� �K�O���K�\�� �K#p5X" Py�LÇ� �. +�B ÈOR.3#Ãdu {#_6" �"P. �#5JOK
L�-}�X �#�O"��K j"��" �����
��5. L�-}�X O"��K �������

��" �K�\�� �K#p5X" D}W� #� �K#X ��5. O"��K Q" L\#-� UP5XK OK4\OKx�X �w��#�#> OK �T�� �. KO"�� P9w!" OK
�5. �5WÇ\ 3#Ãdu Q" 
x�X��}u Q" �"�6�� � �L\ �5J#X ��z!#��z�#�}Ç\ OK �o}5I� D~#_� #. ��5. �#�L�-}�XO"��K3O�¼�. o}5I� j"��" Q" #�O"��K ��" �F"Pe OK �KPw �K#p5X" #��$ �5J#X OK �L��w P2 �"��Ä �. x�X #� P>$�	�»�� |Ç\
 KKPz�� �K#p5X" �P�m � |Ç\ / O"��K 
O"KL�. 4[2 O"��K 
�"�Pe O"��K 
��Q�

��



��5. L�-}�X O"��Ko}5I� �#������ ��»�� |Ç\

��



�y�X L�-}�X O"��K �������
�#ÇE5X" �"P. � �L\ �5J#X L�KPz �#�. D~#_� 8E-� OK �w ,X#�� �#�y�X Q" �K#p5X" #. R�� �y�X �#�O"��K�KKPz�� �K#p5X" ,X#�� 3�� Q" Py�LÇ� #. #�y�X

�w�}. L�-}�X O"��K �������
"O ,X#��� K#Ã�." #�. �5J#XZ��2 �#�w�}�. �w 3O�¼ ��L. �KKPz�� �K#p5X" �KO"�� OK R�� �w�}. �#�L�-}�X Q"#� ��5. �#���#2 ��. OK "O #��$ 
#�w�}. YR�O Q" �P�z�}> �"P. ���Ã� � L��#-WB�� Py�LÇ� �. 3�� Q" �K#p5X"#.�#ÇE5X" �"P. ���A�� �L�w�� |�Ä O"��KÆ� 3O�¼�. #�w�}. � #���#2 �Ä��=� �w�O�e �. L��K�� O"Pu ��$P�6,X#�� 
K#�Q �#��L. �"P. Y�O��" �	���� |Ç\
 K�\�� �K#p5X" R�� ��5. 3#Ep¼ Q" ��5. �#�w�}.�#=. P5[�.�$ �O"L�y� ���R� � �KPw {#l\" "O �a"O" Q" �P5�w DdX 
�K�.����e�$ P�Ä �L\#.�� �#. )5-W� �$ ���R� �~� �K�.�K#p5�X" �5J#XZ��2 ��#��X �#�w�}. �K#X j�� Q" L\#-� K#�Q +$ �Ç��#��K ��P�� �w �KO"�� OK �L\#.�� �w R��,X#�� 3�� Q" � �L�B ����O "O #�w�}. 
+$�Ç��#��K ��P�� � Q#�� KO��j#p6O"U#X" P. �w3O�¼��L. �K�\���KO"L� ��$P�6 #� � ��5. �#���#2 �. �>#�5F" � KKPz�� �K#p5X"

�y�XO�6 L�-}�X O"��K �������
�y�XO�6 �#��Q#X Q" �K#p5X" �4J#X R�� L�"�L\P2 x�X #. �w �y�XO�6 �#��-Ã> #. �"�6�� "O L�-}�X �#�O"��K�L��\��� �5J#�X v�}. #� ��5. 
�P>$ 
��#�. D~#_� Q" �w KO"K ��#��Q#X �. 4-W� �P5�. �P�N2n#dÃ�" ���Ã�

��



L�KPz��|_5� Py�LÇ� �. ��#�4W. Æ�w �. � �L\ P2 #�y�X��}u P�h� ,X#�� �L��wP2 K"�� #. x�XO�6 �#��-Ã>�L��w |�ÄL�-}�X O"��K #� |�#F O"��K �"��Ä �. #6 L�P�z�� O"Pu Py�LÇ� ��O P. ��#JK�O �O#�w OK,X#�� |Ç\ �. �Y�O4uK #�" �K�. P5Ã�PX � P5�"QO" #�y�XO�6 ���\#� �KPw P2 �L��\�� P2 4XK #. �� � ��\#� #. �� #��-Ã> ��"�KPw P2 "O #��O�6 ��#w L�#. �L��wP2 D~#_� �KO"K �P5�. P�#i �L\ �#�6 O"��K ���Ã��5XKY�OOK �KO"L� "O �5XKR�� #��$ �L\ #=.#> �#Ç�" � LXP. |u"LF �. #�y�X �#�� �~#J �#`q �w �O�e �. L�P�y. O"Pu �$ ��OK �.�J �. ��K#p5�X" |�#�F O"��K �"��Ä �. P5[�. � L�-}�X �"��Ä �. P5�w O"��K j�� ��" Q" �w 4X" Pw!M �. �Q� �L\#. �w L�#.nL��w4X" ��¼�6 |.#u4�> ��" Q" 
�K�. P�N2M�p� �mP�}Ä 
�y�X O�6L�-}�X O"��K Q" �K#p5X" ���A�� �K�\��OK L�"�6�� � KP�z�� "O 	|�X M�p� ��
 |�X ��=� �}> "P�Q �L�w ���'6 �K�LF #6 L�"�6��+��X O#�� �"P. "O #�
�� � |z � 3#.�XO Q" �#�Q {�e OK O"��Kn#Ç\ � QOK �L\P2 #. 
��" P. ���Ä �L\#. P:�� |�X 3O#WJ Z�#w!�4X#w �$ �P�N2M�p� Q" � �5I�O v!#J "O �y�XO�6 O"��K4[2 �"�6�� )��a �L.#��� Z�#w �P�N2M�p� �"R��
P��Ä K��[. #���X K�J ,�PI6 #� #���X ��O �R��"�~#z Zw�O ,�PI6 ,-X �>O#J |�"�Ä P�#X #� Z�#X Pz!"K�>� �� ��#. #� � P�Q 	�5�L�X"
 S+ #. �#�.$ OK #��O�6 �zKO�J�#Ç�" ���A�� �L.#���Z�#w 3L[.x�XO�6

�� 3RO\YLQ\O&KORULGH �� &RUURVLRQ

� O��\ �#��.$ �KPw �K#p5X" #���X �"P. �L�"P}w |�����}2 Zw�O Q" �zKO�J Q" �P�z�}> �"P. �"�6�� "N~ �KO"K|��"�Ä �L��\�� �R��"�~#z �#���X �zKO�J,>�� 	�y�#J #� �5Ã�¼ +�a#q �. �K�~$�#�.$ P�h�
 �K�~$�#�.$�L�\#.�� �KP� cX�6�O#Ç."PJ ��zKO�J
�Z�#X Q"3O#-Ä L��w�� K�LE� "O �y�XO�6 �#��Q#X P�Ä �w�}¼"
O#�� Py�LÇ� � ��#JK�O �O#�w �. � �K"K O"Pu Py�LÇ� ��O P. ��#JK�O �O#�w OK "O �y�XO�6 �#��-Ã> ��5pz �Ç�#�B�L�w x��#�� �K�~#\ 4W[� #. "O K�J L�"�6�� � �K�. P�N2n#dÃ�" �w KKPz�� K#=�" ,wP� �Q#X Æ� "N~ �L��w��R�� � �L\�O"L�#2#� ,>�� L�"�6���"�Q#X Ph� Q" "P�Q L\#-� �K��Ä��#w #�O"��K��}> DdX4X" P5�. ���A��,�\ Æ� �y�XO�6 O"��K ���}> DdX 4X" P5�. "N~ �L�w K#=�" �L���. OK �K�. ��#u Q" �\#� �L��#\�J#� U#WF"Q" #����.#z ��}w �KPw O"L-�\ 3O�¼�. #� �"�6�� "O,�\ ��" �w L\#. �5\"K ��#u 4~#F �.4-W� 	�»�� �9�
 ����K"K O"Pu ����O�"�}2 3O�¼�. "Oo}5I� �#�p�KO KO"�� P9w!" OK �Ç��" #� KPw {#�Ä"�=�OL6 O�e �. ����#2 �. �#.�}Ç[� ���yA�� 
�K�. P�N2M�p� 4}Ä �. �w 4X" �$ �y�XO�6 �#�O"��K �#�"R� �}�> Q" �	���� �O#�\ |Ç\
,X#�� P5}�q ���Æ� Q" #�O"��K4[2 L�#. �~� 
L�O"L�O"��KnPe �K OK+$�Ç�6#5X"�OL�� O#[qn�5J" Q" �\#��L��Ç� 4WX "O O"��K4[2 � �L[� �5W\ �O#�w ��"KR�O K"�� #6 KKPz �K#p5X"

�.�B L�-}�X O"��K �������
L�-}�X �#�O"��K Q" �"�6�� L\#.��UP5XK OK P5�w D~#_� P�#X � �K�. �"QO" � �"�"Pq +�B �w �}y�> se#�� OK

��



O"�~" #� �#5JOK ��6 Q" �L\#.�� �w �$+��X �w L��O��O#Ç. ��#���#JK�O O#�w OK #�L�-}�X ��" �KPw �K#p5X" �.�B�5q#�. �#5�JOK P�N2n#dÃ��" �#��J#�\ #. #��$ ��. �#`q � �KPw �K#p5X" 	¿�\
 ��#2 �"��Ä �. ,X#�� |¼"�q OK��P��� ��w ��#�#�> OK �L�$ 4XK �. �Q� �#ÇE5X" #6 L��O �Pq v!#J OK �q#w OLt. L�#. �.�B �#���#2 �K�\��Q" #���#2 �#�p�KO ��. �}¼#q �KPw �K#p5X" �.�B �#���#2 Q" o�KO L�B #� �K Q" �"�6�� 4X" K#�Q +$ �Ç��#��K�#��u#�X #� �#5JOK �#��J#\ �}�X� �. #���#2 �#�p�KO ���A�� �L.#� Z�#w �ONy.$ #6 �L\ P2 �p}Ä �#��5W.K�>�. �y�X �.�B �#�O"��K 
x�X � �.�B �#���#2 ,�wP6 Q" �KO"�� OK �L�KPz�� �ÇE� Py�LÇ� �. ,X#���F"Pe +��X �L. �. �y5W. #���#2 j#p6O" �L\#.�� K#�Q R�� �$ ���R� � �K�.,X#�� P6K#�Q �#��L. �"P. �w L�$���L. 
+$�Ç��#��K ��P�� 
��#JK�O �O#�wv!#J V�> �. �y5W. #���#2 Pdu R�� � Py�K ��#2 #. ��#2 P� ��. �}¼#q �KO"Kse#�� 4i#pF �"P. �#6�w�#��}¼#q OK #��6 
L�-}�X j����" K#�Q ���R� 4}Ä �. �KO"K |�"�Ä P�#X ��F"Pe +��X�#[� "O �.�B L�-}�X O"��K Æ� 	����
 |Ç\ �K�O�� O#Ç. ���ÇW� se#�� � #���#JO#w 
3#W�X'6 |9� YQO"P2Q" ��#�5�Wu �"P. #� � �w �#��L. �"P. � 4X" �L\ �5J#X L�. �#��J#\ � �.�B �#���#2 Q" �K#p5X" #. �w L�K��#�. ��w L�K��� �#�[� "O �.�B L�-}�X Æ� 	����
 |Ç\ �K�O�� O#Ç. L\#. �w +$ �Ç��#��K ��P�� �w ��#JK�O�4X" �L\ �ÇE� �y�X L�.4[2

��



�w 4X" ��>�6 |.#u 4�> ��" Q" 
�$ �K�. P�N2M�p� �mP�}Ä 
�.�B L�-}�X O"��K Q" �K#p5X" �w 4X" Pw!M �. �Q�Z�#w OK L�"�6�� � KP�z�� "O 	|�X M�p� ��
 |�X ��=� �}> "P�Q �L�w�� ���'6 �K�LF #6 "O +��X O#�� nL�
�� � |z � 3#.�XO Q" �#�Q {�e OK �.�B O"��K n#Ç\ � QOK �L\ P2 #. ��" P. ���Ä �L\#. P:�� |�X 3O#WJ�5X#w �$�P�N2M�p� Q" #6 KPw P2 ,X#�� v!#J #. "O�.�B O"��K4[2 �"�6�� )��a �L.#���Z�#w �P�N2M�p� �"R���K�\
�-�wP6 L�-}�X O"��K �������

�"��#2 �"��Ä �. R�� � Z�#XPq |.#t� OK ��#JK�O �O#�w 4i#pF �"P. ,X#�� D~#_� #. |�#F O"��K Q" �KO"�� OKj����" Q" �"����� 	����
 |Ç\ �K�\�� �5J#X �$ ��O P. L�-}�X O"��KV1X � �L\ �K#p5X" L�-}�X O"��K �"P.�L�K�� �#[� "O #�O"��K

��



#��$ 4i#pF � #�O"��K ,�PI6 |�"�Ä �����
#��O"��K ��" 
�ÇE� V�> �5\"K 3O�¼ OK �L\#.�� #��O�z ��-\ �KO"�� OK L�-}�X �#�O"��K �5i#pF |�#W��"�6�� )��a �L��.��� �K#�Q 3O#WJ �O"��K ��L. 
#��$ ��O Q" �#�P> �L\ R�OPX 3O�¼ OK � �L\+"PJ P5�w!�"P. �KPw �P�z�}> 3O#WJ j�u� Q" �O"��K�Q#WzOR.Æ�w �. 
#��$ ��O Q" �#�P> �L\ R�OPX Q" �P�z�}> �"P.OK ��� |�"�Ä �KPw ���" K�\��,�PI6 �. P=�� �w ��#�5~#F ��}w |.#t� OK "O #��$ L�#. L�-}�X �#�O"��K �F"Pe�Q" L�6O#-Ä #��O"��K j����" ,�PI6� �L\�$ �=�2 � �O"��KP�Q v!#J �L\ �5W\ ,-X 
L�K��GO�Q#X P�Q Q" �#�P> Y�"P6 P:" OK �w+#zO �L�L2 ��KQ#X�� ��"Pq "O �Q#X ���zS"�c�"P\�K�\����#W�#� �#�4W[� � ��#=.#> �. P=�� �wo�Ãa �K�~#\ ��Q��#�L�u �K�-� P:" OK �-�#> YRl~ ���#t� �#��P�� �K�-� �q#w #� � �$ �5qPz O"Pu L. #� O"��K �Q� �K�. �w P:" OK ���zS"� �O"��K �=�2 |E� OK �y5W[.$ P:" OK O"��K ���zS"� ��4X" �Ç5� �$ �. L�-}�X O"��K �w ��#JK�O �O#�w �w!#J ��"�P�\ �O"L�#2#� ��"�Q#X �#��."PJ �
�w ��#> OK �L\#.�� +�J #��$ O#�� 3OLu � �K�. K#�Q #�O"��K ���z ��" P�Ä �#. +PI� |�"�Ä �K�-� 3O�¼ OKDdX Æ� ��O P. �$ZI2 #. "O �L\ {#�Ä" O#[q �"R�� �=�2 � ��\#2 Q" �K#p5X" #. L�#. L\#. o�Ãa �K�~#\ v!#J�3�� #. �y�X 
��5. �#�O"��K4[2 OK����QP�Q +$��}I6 �. b�.P�
 O"��K ��OK�#�J"O�X �K"KZ�#w P5zOR.�#��~�~ |E� OK #�O"��K 4[2 
P5[�. �#���e" ,Ww �"P. �L��w�� 4XOK �Ç�5X�2 �#��~�~ #. ���Ã� "O 	�P�m� �F"Pe �. b�.P� 3#Ç� �K�\ �P�z�}> O"��K 4[2 v!#J �L\ �5W\ Q" #6 L��w�� P2 P5}�q D~#_� #. "O ZÇ�Q�K�\���O"KK�J3#Ç� �$ �. �5J"KP2 Q" #=��" OK �O��" Q" �4X" �L\�#�. o}5I� ¿>"P� OK #�O"��K��" 4J#X

L�-}�X �#�O"��K ��#��#> �����
���B 
����w K#=��" ��#�JK�O �#�@�2 P�N2Z�#XPq � ���P�. 4�Wu OK "O L�-}�X O"��K ���"�I. �w �6O�¼ OK�P��" Q" 
LXO�� �O#=6 � ���ÇW� se#�� |J"K �. b#t� Q" �`Ã. OK �5F � �KPw ��P[�2 b#t� ��" OK Z�#XPq�O"L�#2 �K�~#\ L�"�6����P�N2Z�#XPq |F#X ���B 4t�tF OK �KO"Nz����u#. L�-}�X O"��K7"LF" �"P. �}E�

��



3�Ç[� �w K�\ �5J#X ��#JK�O |J"K OK L�-}�X O"��K L�#. "N~ �L\#. �$ ��O P. L�-}�X �#�O"��K �5J#X �"P.OK 3O�¼�$ OK �w K�\ �5J#X 	|F#X
 ���#. �O#�w ��O P. L�-}�X O"��K L�#. #� � KO"K �"P�� �. �KLÃ5� ��"P>"OK �KO"K �"P�� �. "O O"��K ���zS"� � ,�PI6 PdJ � �5\"K O"Pu ��#JK�O �K��Ä �5q#�Z�#XPq �O#�w �$ 3O�#=���\#�F Q" �O"��� ��w 4X" �$ {�" Y�O �KO"K K�>� r�q �}�W� |F �"P. �L�ÄY�O �K )X#X" �5�Ãa� ���B��. Q#��� �Ç�$ ��L. L��w �K#�$ L�-}�X 7"LF" �"P. ¿�"�� P�#X � 3#W�X'6 
{Q#�� �K"K �#Ç� P��l6 #. "O ��#JK�O�O#�w L�#. Y�O��" OK �L\#. 	L\#.��L�-}�X O"��K �Q� Q" �\#� O#. � �O#�w�O"L�y��$ O#w �w!
 |�#F O"��K7"LF"�KKPz 4�-96 �O#�w 4i#pF �#�\�O �}�X� �. ��#JK�O

�O#�w ��#. |F#X OK �$ 3O�#=� OK � �KPw 4�-96 |�#F O"��K Æ�w �. "O ��#JK�O �O#�w �w 4X" �$ ��K Y�OQ" ��w�}¼#q OK |�#F O"��K 
L\#. �5\"L� K�>� �"�}¼#q ���B �A�#�B �	���� |Ç\
 KKPz K#=�" L�-}�X O"��K�KKPz ��"Pq L�-}�X �"P. �q#w�#`q #6 K�\�� �5J#X ��#JK�O |J"K OK �O#�w!

��



�� )ORRG 'LYHUVLRQ �� (QODUJHPHQW

�+��Xn"PE�" ��
K�O��O#Ç. �5Ã�¼ �#�¿�5=� � #�P�\ P�h� 
�5q#��ÃX�6 se#�� 4XK�#. �F"�� OK )���Ä+��X O#��Y�O��"L�-}�X �#�O"��K 4J#X � KO"L� K�>� #��O�z4J#X #� �"P.$ 	s��Ã6 �¾�PÃ6
 ��Q#WzOR. �"P. �q#w�#`q �w!KO��� ��F#�� Q" �"P}��X Æ� s�P�eQ" 
�$ |w #� +��X Q" �5�Wu ��#�4~#F ���B OK �L\#.�� �K#_5u"P�m R���K�\�� O�K4i#pF
�#Ç�" 3O�¼ OK � L\#. +��X 4i#pF �#�\�O ��P6���Lu Q" �Ç� L�#\ #��"P.$ � #���#JK�O +��X n"PE�"� +���X �#�P�> 
Y�O ��" #. "P�Q �L\#.�� +��X O#�� �#�\�O ��P5�"QO" � ��P5�. Q" �Ç� ���Ã� 
�$ �#=�"Q" �L�$�� K�>�. �q#w ���'6 �"P.$ #� ��#JK�O Q" Ph�KO�� �Q#. OK �=�5� OK � �L\ O�K �"P.$ � ��#JK�O Q" �$3"PdJ�#��O"���K � #��O�z |9� +��X O#�� �#�\�O P�#X #. Y�O ��" rPq �L\#.�� K#�Q �}�J Y�O ��" P�:'6 �P��"� #��O��z {��e PX#6P�X OK |��X Q" �\#� ��t~#. 3"PdJ L�-}�X O"��K #� �O�z7"LF" #. �w 4X" ��" OK L�-}�XQ" Ph�KO��� �Q#�. PX#6P�X OK �$Q" �\#�� 3"Pd�J 
+��X n"PE�" #. �Ç�~#F OK 
L�#��� �u#. L�-}�X �#�O"��K�KKPz��nPeP. �"P.$ #� ��#JK�O

�� )ORRGZD\V �� )ORRGJDWH

�w �5\Nz �#��#�Q P�h�
 ÈOR. ��#��"P}�X 4J#X �"P. ��w �#Ç�" )X#X" 
4�Ã�>P2 �#�4\L.��X OK �Q�P�"O�K ��#�le ��#JK�O Q" "O +��X � L�L\�� K#=�" �L�.�O�z #� �R�Pw!#J #. ���Q Q"P6 ��#. OK¾�PÄ �#�~#�#w!n"PE��" o}5I� �#�\�O L�#. |�~K ���� �. �KO"K K�>� 	L�KPw�� K#=�" #��$ �"P. 4u�� �P�JM �Q#I� � �KPw!�KKPz �XOP. �K#_5u" � ��q 3#�#Ç�" � �d�E� c�"P\ #. ,X#�5� 
+��X

�� )XVH SOXJ

P�J" 4~#F OK �L�w�� |�Ä j#p6O" �w ��w!#J R�OPX #� � �|�X �A�OK 
4.#: R�OPX Æ� s�Pe Q" �q"PE�" �"P}�X"O �$ � �KP�w O�-�Ä ��w!#J R�OPX ��O Q" +��X 
LXO�� �F"Pe |�X Q"P6 �. �}¼" �"P.$ OK +��X Q"P6 �5u��"���Ä �. �"P}�X |J"K �#����Q 
�.��XP�m �#��O�K OK �L.#��� �#�P> �"P}�X |J"K OK V1X � L�w�� ,�PI6�KP�y. O"Pu �K#p5X" KO�� L�"�6�� 
K�LE� �#�qL� P�#X �"P. R�� � �QO�#[w�#����Q
�K�\�� �5J"KP2 +��X n"PE�" �#�\�O �W�#t� � �XOP. �. 
|_q ��" ��"K" OK

��



+��X n"PE�" �#�\�O ���
	K�z!
4W2 �#����Q �. n"PE�" �����

L\#. �5\"K K�>� ��#JK�O3O�#=� OK �5W2 �#����Q 4X" �Q�+��X n"PE�" �5J#X �}�Ä�"P. Y�O��" OKnPd. #� � 	��� |Ç\
 L���z 4u�� n"PE�" �$ �. �w KPw �P�JM )5u�� #��$ OK "O +��X �=F �"�5. s�Pe �$ Q" #6P. ���Ä��#����Q ���B �L\#.�� ���"K n"PE�" �w K"K {#t5�" 	�P�m � r�6#. 
+�#6 
�B#�OK 
#�OK
 �-X#�� |E�"O �q"PE�" ���B �"�5. #6 L�\#. vL�"YQO"#. #� 4[w |.#uP�m P�#. �a"O" L�#. 
#��$ �q"Pz�2�6 c�"P\ �K�.,X#��cX�6 L�#. +��X �#�P> 
L\#-� ��#JK�O �~"�F OK �L\ Pw!M 3#_I[� #. �-X#�� ���Q �A�#�B � 4J#X �Ç��

�� )ORRG %\SDVV� %\SDVV &KDQQHO �� 3HDN

�"P}�X Æ� )-~#m �KKPz |t5�� 	�P�m � r�6#. 
+�#6 
�B#�OK 
#�OK
 ,X#�� |E� �. ����e �ONzO#�w �"P}�X Æ����R�P2 O#�W. 
3#W�X'6 � #��K#> ¿du R�� � KKPz ���.Z�2 L�#. �$ {�e OK �w �Q� �5i#pF ���." Pe#I. ����e�K�. L�"�J
��. #�6 �5F +��X n"PE�" �"P. �"O ��P6�#X$ 
L\#. K�>�� 4\L.��X |J"K OK 4u�� �P�JM �Q#I� �w �5u�4�X �. ��#�K Q" �"P}�X Æ� PpF � ��#JK�O �O#�w #� �O�zR�Pw!#J ��L. OK ��h�6 |.#u P�y.$ ��#�KÆ� �5J#X 
Q�P�"P:�� �K#Ã~"r�q� �#X$ |F�"O��" 
K�[� �K"K4[zP. ��#JK�O �. (LÃ. L�"�5. �L\�P�JM +$Pz!" �L\#.�� �RI� |E��5u� �T��. 
L�5W� |F �"O ��P5�. L��w�� 4�"L� O�#=� �#��B#�OK �. "O +��X �w �q"PE�" �#��"P}�X �L\#.���L�w |�Ä+$ Q"P6 OK �>�6 |.#u Z�"Rq" ��L. 
+��X ��ÇW6 �RI� Æ� �"��Ä �. �w L\#. ÈOR. OLt�$�B#�OK

ONzO#�w �"P}�X �����
Q" V2 � �KPw nPE�� LXP. ��#JK�O �}¼" �J#\ Q" �¼#J �Q#. �. �Ç��" Q" |-u "O +��X Q" �5�Wu Y�O��" OKO#Ç. �KO"�� OK � L\#. ���"K #� �5u�� L�"�6�� n"PE�" ��" �L��w�� ��#JK�O KO"� �O#.�K PdJ |E� Q" �5\Nz!�L\#-� ��>�6 �"O"K Py�K �#�}E� #� �a�F Q" ;O#J �. n"PE�" � �K�. K�LE� ��#JK�O4�qPi �w K�O��
"O O�#=� �#���w Q",Ã[�� �ÄPq�#��J#\ 
KONz��4W2 �a"O" OK ¿u"�4\L.��X Q" �w ��#JK�O�}¼" �J#\3O�¼ OK #�" 
L�K O�-Ä PdJ ��L. "O cX�5� � �w �#��#�P> L�"�6�� �}¼" �J#\ �	��� |Ç\
 L�w��4q#�OK� L��\��4�Ãu�� ��" L�L[6 8Ä#. P�Q |�#Ä �K �KKPz�� �zKR}�XYP5Wz 8Ä#. �L.Z�"Rq"3O#-Ä �. #� L\#. �5\"K K�>� ��#JK�O �ÄPq �J#\ L�B #� Æ� � �}¼" �J#\ +��X ;"��" ��. s.#d6 �5u� ��L\#. K#�Q �}�J 4X" �Ç�� |�X 3O#WJ 3O�¼�$ OK 
L5p�. �� ��O #��$ |�X �;�" Py�K

��



��



4\L.��X Q"P6 Q" P6�#. �Q"P6 OK 
�O"Ny.�XO #�~#X 4}Ä �. �"P.$ P5W. 
�}¼" ��#JK�O Q" ��#��Q#. {�e OK ��L\#. �L\ �w �$ �ONy.$4�qPi �Py�K |�~K P� �. #� � KP�y. O"Pu� KO"K �y5W. P�Q �q"PE�" CPe �K �. 
�#. �#�5~#F |Ç[� ¿qO |F �"O 
o}5I� �#����Rz �XOP. Q" LÃ.�A�OK �"O"K #�5�" � "L5." OK �w L�P�z�� Ph� OK4u�� �q"PE�" �"P}�X Æ� 
�}¼" �J#\ �"P. � 4u�� ONzO#�w! �OK �K�\�� �K#p5X" ��#JK�O4�qPi P. K"Q#� +��X O�-Ä �"P. �$ Q" L�L\+��X j�u� �#y�� OK ctq � �K�.OK �L�w�� |�Ä4\L.��X �[Ç�Q �"P. �}¼" �L��w¿�> {#�#w Æ� �"��Ä �. ONzO#�w �"P}�X ��" 
3#u�" ��t.ONzO#��w �"P}��X ��. ��#JK�O Q" �#�P> n"PE�" �"P. 	�A�OK �"O"K
 �L\ {P5�w �q"PE�" �Q#X Æ� Y�O ��"�4X" �O�Pa�"�}¼#q OK �ÄPq �#��J#\ ��" �L�P�z�� Ph� OK ��"K �q"PE�" �"P.$ Æ� 
�ÄPq �#��J#\ �"P. � ��"K ONzO#�w! �

�� &RQIOXHQFH �� 0HDQGHUV

4XK ���#2 �#�5�" OK #6 K�\��nPE�� ONzO#�w �"P.$ �}�X�. #��$+$� �L\ K�LW� ��#zR�P�� Q" O�K�"L�B ���	��� |Ç\
 KL���1. ��#JK�O �}¼" �J#\ �. 	4i#pF KO�� ��F#� Q" P6���#2
 4\L.��X
�J�@�2 �"O"K �P�W� #. )-�Pt6 +#Ã[�" Q"V2 � L��w���4�Ã-6 �}¼" ��#JK�O ��#��B Q" �w ONzO#�w�#��"P}�X� n"PE�" |E� ��. j#p6O" n�5J" �w ��#y�� � L�5W� �P5�#6�w {�e �"O"K 
L�KPz��P. �}¼" ��#JK�O �. 
P5�w!�w �6O�¼ OK �L�KPz�� ��#JK�O,�\ Q" P6L�6 �}�J ,�\ �"O"K 
L�#�. �u#. �#WÇ� ��#JK�O �. �$4[zP. |E��-}�m �"P�. 
KKPy. 	+��X ��}I6 |E� OK
 �}¼" ��#JK�O #� �"P}�X �"P. �6�Ç[� Q�P. �. P=�� L�6 ,�\ ��"�KPw P6L�w "O �$,�\ 
ONzO#�w �"P}�X P�W� K"L5�" OK �Ç\,�\ �Q#X L�B #� Æ� Æ�w �. L�#. 
�}Ç[� ���BP.
Æ�KR� �}�J Pz!" �w KKPz��+$�KQV2 8Ä#. P�Rz!#� 
4XK���#2 b#t� OK�}¼" ��#JK�O|J"K �.+��X4[zP.�}E�� ��. 	�#zR�P��
 +��X 4[zP. �dt� ��#=.#> 
�K#X |F �"O Æ� �4X"QPdJ 
L\#. 4i#pF KO�� �Q#. �.�5\"L� �2 OK "O �"�T�� 3�Ç[� 
ONzO#�w �"P}�X �KPw ����e �w4W�~#F OK ��" � L\#.��4XK���#2 OK P6O�KP�:'6 4E6 �w �}¼" ��#JK�O Q" �~�e K"L5�" OK 	�O�z!
 R�Pw!#J Æ� �w4X" �$ |F �"O 3O�¼��" P�m OK �L\#.�L�w �9�J �#zR�P�� 4XK�#. OK "O +$�KQV2 3"P:" L�"�5. #6 K�\ �5J#X 
KP�z�� O"Pu +$�KQV2

	Py�K ��#JK�O �. n"PE�"
 �"�a�F��. n"PE�" �����
j��� ���" OK �KKPz CPd� L�p� |F �"O Æ� �"��Ä �. L�"�6�� �$ O�#=� ��#JK�O �. ��#JK�O Æ� +��X n"PE�"�L\#. O"PuP. bP\ �K L�#. n"PE�"�KP�z O"Pu ����O L�#-� ��#JK�O �K �#�.��X ;�" �

��



#6 L\#. �5\"K 4�qPi �q#w OLu�. L�#. 	�L�P�z ��#JK�O
 K�\ nPE�� �$ �. +��X 4X" O"Pu �w �"��#JK�O ��L�K O�-Ä "O �5q#� {#t5�" +��X ��� L�"�5.
3L\ Q" 
Py�K ��#JK�O �. 4i#pF KO�� ��#JK�O Q" +��X n"PE�" #. �"�6�� 
r�qc�"P\ �K�. O"PuP. 3O�¼OK,X#�� �#�|E� OK �~�" ��#JK�O �. 4-W� Py�K ��#JK�O �"P. "O |�Ä���� �"�6�� Q#�� 3O�¼ OK �4X#w |�X4�qP�i #�. ��#JK�O Æ� �#��#�P> n"PE�" �#Ç�" 
�q"PE�" �#�LX #� ]#J �#�P�y.$ �	��� |Ç\
 K"K �#=�"�L�Q#X�� ��"Pq ,X#�� 4�qPi #. �"P}�X #� ��#JK�O �. "O ,X#��#�

�� 'HWHQVLRQ %DVLQ� 5HWDUGLQJ %DVLQ

��P�J'6 �Q#I� #� #�PI5X" �. n"PE�" �����
#���#�JK�O �#�P�> OK 
�5Ã��¼ � �P��\ �5q#��ÃX�6 se#�� �. ��#5X�O se#�� |�L-6 4}Ä �. P�J" �#�~#X OK�ÃX��6 "P��Q �L�w���4�#pw +��X O#�� �"P. �T��. #���#JK�O ��L�#�#X K�>�� �#�O#w � �L\ K#=�" �6"P��l6�L�w��� K#=��" P��l6 ��#JK�O +��X K���.$ OK )-u#Ã5� � �L\ R�P.$ �a�F �P�N2#�M�p� 8Ä#. �5Ã�¼ � �P�\O"Lt� �. 
L�"�L\�F"Pe 3#W�X'6 �$ U#X"P. � �L\ �5qP�N2 �-u �w 	�F"Pe +��X �L.
 P9w!"LF �L. �w �O�d.�	��� |Ç\
 KKPz�� #=.#> Q#m$ �dt� 4�X �. �$ ;�" � +��X K���.$ � L.#���Z�"Rq" �K#�Q

��#JK�OnPe �K OK �L\�5J#X �#��O�zK"L5�" OK 
�#Ç�" 3O�¼OK �w4X" �$�6�#F ���B OKL�p� Y�OÆ��#�P> 
L\#. �#. ��#JK�O OK+$Q"P6 � �K�. K#�Q+��X �#�P> �5u� �Ç�O�d. L�O�$��K�>�. �P�J'6 �#�PI5X"3L�\ �Ç��#y�� V1X �L�#w��4XK ���#2 OK +��X 3L\ Q" � �L\ �O#> �P�J'6 �#�PI5X" ��" 4�X �.3O��¼ ��#JK�O |J"K �. #�PI5X" Q" �#�P> 
L�$ ���#2 ��#JK�O OK +$ Q"P6 � �5q#� Z�#w ��#JK�O OK +��XP�y.$ DdX L�#. �[��� �Ç�O�d. �4X" ��#JK�O Q" �P�y.$ �F"Pe 
Y�O��" OK ��� j�a�� �	��� |Ç\
 KP�z��	���
 � 	���
 �#�}Ç\ OK �L�#�� Z�2 +$�>�PJ � K�O��"P. �Ã�#� #6 L\#. P5�w �$nPe �K�#��O�zQ"P6 Q"�4X" �L\ �K"K �#[� �P�J'6 �#�PI5X" ��" Q" �����Æ� Q" �P5[�. 3#��R>
Q" �5�Wu n"PE�" #. ��Ã� �L�KPz CPd� 4W2 �#����Q �. +$n"PE�" 8E-� OK �w4X" �\�O �.#[� 
Py�K Y�O�KPwZw�Pq Q" V2 � 	��� |Ç\
 �KPw �P�JM "O #��$ )5u�� 
��ÇW6 �#�PI5X" #� 4W2 �#����Q |J"K �. +��X�K�\�� �K"K4[zP. ��#JK�O |J"K �. (KL=� 
+��X
��#�JK�O OK �-�#> R�OPX �}�X�. #� �"P.$ �. �K�O� |E� OK ,X#�� �A�OK Æ� 7"LF" #. r�q 4~#F �K P� OK�KPw ��h�6 "O �L\nPE�� +��X �"�6�� 
�}¼"

��





+��X K���.$ OK P��l6 ���� |Ç\
	�#�P> �Ç�~�OL�� ,�\Z�"Rq"
 4XK���#2 OK +��X n"PE�" �����

�~�e GP��� Q"P6 � L.#��� Z�"Rq" �#�P> �SP�" cJ ,�\ 
4i#pF KO�� |E� 4XK���#2 OK +��X n"PE�" #.Q"P6 Q" �-u �$DdX Q"P6 �w�.��X �=�5� OK L\ L�"�J+��X n"PE�" Q" |-u 4~#F Q" P5�w4XK�#. OK+$DdX|J"K OK � �K#5q" ���#2 �$ Q"P6 4~#F ��" OK 
4X" �KPw�� R�OPX n"Pe" �. � �5qO�� P6�#. ��#JK�O �#��O#�w!�#�}E�� OK �$ ��}I�6 � �#�P> n"PE�" #. 
4XK���#2 OK 6I �SP�" cJ ,�\ Z�"Rq" �L.#��� �#�P> ��#JK�O
��#JK�O P�W� �KPw��t5W� � #��J � @�2 nNF 
�$Z[wZ�"Rq" � ��#JK�O �KPw �"�J#\ L�B #� �K 
Ph�KO��OK � �K�. �"P.$ �Q#W�. 8E-� �. b�.P� #�\�O ��t. 
�#�P> n"PE�" Y�O R=. �w KP�z�� �#=�" �P�m � �.�P���KP�z�� O"Pu �XOP. KO�� LÃ. |_q
YQO" �w �#����Q �. n"PE�" �����

�-�#> �#�R�OPX 
ÆB�w �#���#JK�O OK �T��. �KO"�� OK 
L\ �O#\" #��$ �. �#. �#�\�O OK �w �KO"�� Q" P�m �.�. +��X Q" �5�Wu n"PE�" #. #6 L��\�� �5\"Nz O#w ��#JK�O O#�w OK #� #�R�Pw!#J ��L. OK ��h�6 |.#uP�m 4.#:��" �KO"�� OK ���A�� �L��w 4hq#E� "O 4XK���#2 OK YQO"P2 �#����Q 
4\L.��X YQO"�w �#����Q 4�X�L\R�OPX Q" #6 K�\��8Ä#. O#Ç��" ��B �L�P.�� O#Ç. #��O�z,�PI6 �n#Ç\ K#=�" Q" �P�z�}> �"P. "O |�Ä�L�$ |�Ã. �P�z�}> #��O�z��O Q" +��X
���



�P�J'6 �#�PI5X" �. +��X n"PE�" ���� |Ç\
���



+��X n"PE�" OK �Q� 3#hF�� ���
�.��X c�"P\ OK�~�L\#. �5\"K "O�K#Ä �#��#�P> ��� �K"KONz��#�"�6 
��#JK�OÆ� K�>�� �"P.$ �w�d�"P\ OK�L�w��4�#pw �.��X ¿u"�� �"P. ��#JK�O Q"4u�� n"PE�" Æ� 3O�¼�$ OK 
KKPy. O�#=� 4\K �zKR}�X8Ä#.�.�I. ��#JK�O �Ã�-e �"P.$ 
L�w ��}I6 ��"PE. Q"P6 4~#F OK "O +$ Q" �5�Wu �q"PE�" �"P}�X �w 
3#u�" ,}m" OK��Ry�#> KP�z�� +$ �$ Q" �w Py�K �"P.$ Æ� #. ��~�" K�>�� �"P.$ 4t�tF OK 
��"K n"PE�" 4~#F OK �L�w�� |�Ä�L�K�� O�-Ä "O +��X ��~�" K�>�� �"P.$ #. �"P�� #� � 	��� |Ç\
 K�\��

�P�J'6 PI5X" Æ� ����Ä��2 ���� |Ç\

���



���



K�O� ��w KO"K K��>� �K�O� R�OP�X Æ� ���Ã� �q"PE�" �"P}�X �"L5." OK 
+$ n"PE�" ��"K �#�O#w �#�95X" �.;��� �w ��#y�� OK #6 L��\��4�-96 �O�e R�OPX ;#6 �#��2 � Q"P6 �L�w�� ��h�6 �q"PE�" �"P}�X �. "O +��XQ"P6 �.+$Q"P6 �L�XO Q" |-u �L�K O�-Ä "O�q"PE�" �L. P9w!"LF L�"�5. 
LXO��K�J;�"�.4XK�#. OKCPe+��X�5�Wu 
K�O P6�#. R�OPX ;#6 Q"P6 Q" +$Q"P6 Pz!" �KO"K �#�P> �}¼" �"P.$ OK �~��Ã�O�d. ��#JK�O+$ 
R�OPX ;#6OK ��#�JK�O OK �w 4X" ���L. �L�K�� "O 4� |�Ç[6 �w L�w�� �q"PE�" �"P}�X OK ��}I6 �. j�P\ 4k |w �L. Q"Æ� �LXO�� K�J O"Lt� P9w!"LF �.4kPD[ #. �#�R�� � �5\"K �#�P> �4 k � 4�� �L. 
+$n"PE�" |E� 4XK���#2�4X" �L\ �K"K �#[� 	���
 |Ç\ OK �-�6P6 ���B Q" O"K���

���



�� 0RUSKRORJ\ �� %LIXUFDWLRQ


L�$�� K�>�. �q"PE�" 3#W�X'6 �5J#X Q" LÃ. �w �q"PE�" �"P}�X � �}¼" ��#JK�O OK ��X#�\4I�O 3"P��l6�w4X" �5~#F �td�� P:" P�" ��" �L�KZ�#w "O n"PE�" ��"O#w ��>�6 |.#u O�d. �#�Q 4\Nz Q" LÃ. 4X" �Ç��+$�. +�XO4-W� �P��" Q" KP�z�� "O+��X ;�����#. ��� �-�#> R�OPX ��B �L\#. �5\"K K�>� �-�#> R�OPXÆ� 3O�_. ��Ä L\#. �K�O�R�OPX ��L. �q"PE�" �"P}�X �w �5~#F OK �L�w����P��l6 �"L�B �}¼" ��#JK�O OK+�XO4-W� 3O�¼�$ OK �K�\��nPE�� 
�#�P> s�Ä|w�"P. 
+$ Q" �5�Wu �$ OK �w L�w�� |�Ä ��J#\ �KL\#. K#�Q ��#JK�O +�XO4h}m Pz!" {#FP�. �KKPy. 4XK���#2 OK �O"Ny.�XO8Ä#. � L�w P��l6 L�"�6��+$ �.|E� 4XK�#. OK ��#JK�O ��L�#�#X P�z!"Pq CPe Æ� #. 
n"PE�" �#�O#w �#=�" Q" |-u �w K�\�� ��¼�6 �[���

�� 6HGLPHQW ([FOXVLRQ �� :DVK /RDG


n"PE�" |E� OK 	�+�XO¿qK
 �"KPzP. +�XO3#�"Lu" #. |u"LF #� 
���K Z�#w "O +�XO�Ç�� LF #6 
n"PE�"����#XP. |u"LF �. "O 4XK���#2 �. �~#t5�" +�XO �"R��
4h}m Pz!" �KKPz���P�z�}> �"P}�X |J"K �. 	���UO3"OM
��5W\ O#. Q" �[I. K�O�Q" #��6 4~#F ��P5�. OKK�>� �.�XO �#��5[2 |�Ç[6 � �O"Ny.�XO �#Ç�" �"P}�X OK 3O�¼ �$ OK 
L\#. K#�Q �q"PE�" +��X +�XO�L[I.�� 4ÄPX "O �#�#�z L\O � �5\"L�y� K�J OK "O +$ �w �L\ |�Ç[6 �K"�� Q" �.�XO�#��5\#-�" ��" �KO"KZ�"Rq" "O �O"Ny.�XO �"R�� 
L�O"K �zL�$P. +$ |J"K 4�X �. �O#�w Q" �w �#5JOK �#��J#\ � #��[�O ���A��O�d. �w�5u� �KKPy. +$�KQV2 ,-X �5F #� K�\Æ�O#. ��>�6 |.#u O�d. �"P}�X 4X" �Ç�� �=�5� OK �L��K����" OK �KP�z�� 3O�¼ �"P}�X OK+��X {#t5�" 4�qPi OK��>�6 |.#u Z�#w )5=�5� 
K�O�#. +$4��#t� �#�R���"Lu" #��6 � KO"K �"P}�X c�"P\ K�-�. OK ��w P�:'6 
n"PE�" |E� OK 	+�XO ¿qK
 �"KPzP. +�XO3#�}�Ä 4~#F�L\#.�� �$ ��~�" K#Ã." � 4~#F �. �"P}�X C�¼" � �L�"KPzP. 
�XL��� P:��

n"L�" P�#X �"P. +��X n"PE�" ���
+$ ���'6 �"P. +��X n"PE�" �����

O#Ç. R�� +$���Ã� O"Lt� ���'6 �"P. 
+��X O#�� P. ���Ä 
�q"PE�" �"P}�X �w K�O�� O#Ç. �5u� )X#X" |F�"O ��"Ph� Q" �L\#.�� �q"PE�" �"P}�X ���#2 OK �}¼#q�. � �}¼" ��#JK�O½PÄ OK O"K�A�OK LXÆ� 4J#X |�#\ � K�OPpF L�}. )5-W� ���Q OK O#B#� �. �q"PE�" �"P}�X �w �5~#F �"P. Py� �KO"L� �K#�Q Q#�5�" |F �"O ��" 
+��X O#��Z�#w "O �O#pF ���R� �"�6�� L\#. O#zQ#X4XK�#. c�"P\ #. �w #=�$ #6 +"PX Q"P6 Z�"Rq" #. 4~#F ��" OK �KKPz!�L\#.�� P6O#zQ#X � P6P�N2n#dÃ�" r�q4~#F �. 4-W� +��X ;�"�PX#6PX O#�� 
�}wO�d. �K"K

���



+��XZI2 � �Ä��_� ��Nl6 �"P. +��X n"PE�" �����
�#��Pp�X ��Nl�6 �"P�. �q"PE�" +��X Q" �K#p5X" �$ Q" nL� �Ç}. 4W�� +��X n"PE�" Y�OÆ� |F�"O ��"��" �L\�}�Ä�"P. �K�O��O#Ç. +$�w�F"�� �"P. P5[�. � L\#.�� Ph�KO�� ��F#� ��#�zZ\�2 K�-�. �����QP�Q+���X O"Lt�� �"�5�. #�6 L\#.�� Q#�� KO�� n"PE�" �#�\�O Py�K L��#� �"�T�� 4�"L� � {P5�w �#��Q#X 
�"Lu"8Ä#�. 
�Ä��_�� ��Nl�6 #� � +��X ZI2 3#�}�Ä �#=�" #. V1X �KPw 4�"L� ,X#�� �#����Q �. "O Ph�KO���L\ #��#B � #���[B 
#�6#�u 
����QP�Q �#��PpX �L\P6+$P2
�. L�. 4[2 OK �L\ K#=�" �RI� �Ç�O�d. L\#.�� �"P.$ P�W� OK R�OPX � L�. Q" �K#p5X" 3#�"Lu" j�� ��" Q" �Ç��. ��#�R�Pw!#J Q" 
Py�K 4~#F OK �KKPz�� �"P.$ P�W� ��Nl6 8Ä#. � �KPw |�Ä �Ä��_� ��Nl6 PI5X" Æ� �"��Ä�a"O" OK Py�K nPe Q" � �K�. |_5� L�.��L. �. nPe Æ� Q" #�R�Pw!#J ��" �K�\�� �K#p5X" �RI� �O"��K �"��Ä�K P� OK �KKPz�� �Ä��_� ��Nl6 DdX �L\P6�KP5Wz 8Ä#. O#w ��" �	��� |Ç\
 L�O"K K"L5�" ��#JK�O ��\#FY�O��" �WF �K�\�� R�� L�. 4XK���#2 P�W� ��Nl68Ä#. � KKPz�� ��}I6 �"P.$ P�W� OK�q#a"+$ 
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+��XZI2 ��Ä��_� ��Nl6 nL� #. +��X n"PE�" �#�\�O ��}w �L�.¿�> Q"� �K��. +��XO O#��� � ����QP��Q �#��PpX �Ä��_� ��Nl6 
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�"P.$ �XL�� �#��zT�� �P�W� OK K�>�� ¿�"�� �L\#.�� #���#JK�O ��\#F � P5W. OK P[. 4~#JK Q" �\#� Py�K �`Ã. � ��#JK�O �#��J�"P�� �. "O �$ �L\ R�OPX 
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�#�P> P. ��#JK�O �#��O#�w!#� ��2 �}�X� �. �#�P> ¿dt� DdX Z�"Rq" ���A�� �K"K �#=�" �"�6�� �F"�� ��" OK �#�P> |.#t� Q" ¿�"�� P�#X�L\#. P:�� �ONy.$4�qPi Z�"Rq" OK L�"�6�� �"P.$ �KPwK�z!
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+��X O#�� �"P. #� � �5[z O"L�L2�	��� |Ç\
 L\#.�� �#=�" |.#u �~"�5� �#�@�2 OK �� � KPp�� �#�@�2 OK �� P.�#��
�L\#.�� Ph�KO�� P�Q CP\ �. nL� �X 
P.�#�� 7"LF" OK,�\ 
P�W� �L\ P6�#6�w P:" P. �K�LE� ��" OK "P�Q 
��#JK�O P�W� �L\ P6�#6�w s�Pe Q" ��#JK�OZ[w K#�KQ" �DdX Q"P6 Z�#w ��ONy.$4�qPi Z�"Rq" �=�5� OK �4ÄPX K#�KQ" 8Ä#. K�J��" �wL.#���Z�"Rq" ��#JK�O�KKPz��+${#�#�w Q" P6����e ,6"P� �. �P�W� �w �J � @�2 {�e �#�6 OK ��#JK�O �O#�w 4i#pF ���R� OK ���>�qP¼ ��KO"K P.�#��"O �O�z7"LF" ���R� Z�#w )5�#�� �w 
��#JK�O P�W� {�e �L\P6�#6�w #. +��X O#�� �#��O�z{�e �L\�#6�w! ��4\"K L�"�J {#-�K �. R��

� L\#.�� {��Ã� P�Q 3O�¼ �K �. P.�#�� {#�#w �"P>"	��� |Ç\
% �$b#t� ��. |�#w3O�¼�. Ph�KO���aPÄ ¿dt� #. �L\�F"Pe P�W� Y�O��" OK � {�"Y�O�P�W� V1X �L�w�� 4�Ã-6 % � $ b#t� OK ��#JK�O ow ��uO ��y�#�� Q" P�W� ��" ow ��uO � �L\ �O"KP-w!#J�K�\�� �5W. �Py�K O#w #� R�Pw!#J �}�X� �. ��#JK�O ���Lu

�� 3LORW &KDQQHO �� /RZ (DUWK 6LOO

�KP�z��� �#=��" P.�#�� P�W� {�e OK 	�K#�
 �#���"O P.�#�� K#=�" #. 
P�W� C�¼"Y�O ��" OK � ��K Y�O ��L�K O�-Ä "O CPe +��X �L. Q" 	L¼OK �» K�LF
 �L¼OK L�"�5. #6 K�\���F"Pe �O�e #���"O P.�#�� 4�qPi{�e {#X � #6 � ��. )���Ä �w!
 {#X L�B �e #6 KKPz�� O"Nz!"� ��#JK�O K�J �. P.�#�� P�W� �L�#��u#. PpF V1X�L�w K#=�" ow � �O#�wZ�#XPq Æ�w �. "O ,X#�� �aPÄ ¿dt� 	L�[w L�"�J
�K�\�� �K"K4ÄPX 	�LÃ. |F"P� OK �5-~"
 �q#a" �#��O#pF �}�X��. 
Z�#XPq ����e L��O��" �. 3#u�" ��#z!KP�z 3O�¼�"���z �. L�#. 	�$�aPÄ ¿dt� � �~�eGP���
 #���"O P.�#�� �F"Pe �w4X" �$ Py�K Pw!M |.#u �5Ç����A��� �K��[� �5W. +�XO �}�X� �. �$ ��#�K #6 K�\ �#=�" �$ cX�6 +�XO {#t5�" R�� �w �#��L. OK �5F �w!¿�#� �w!#J ��#5X$ ��" �KPw nPeP. #���"O P.�#�� �"L5." OK ��#6�w�w!#J ��#5X$Æ� K#=�" #. "O r�q |Ç[� �"�6��OK � K�\ �P�z�}> �$ ��#�K �L\�5W. � �O"Ny.�XO Q" #6 �L\ #���"O P.�#�� |J"K �. �w �#��L. OK +$ K�O� Q"�K�\�� Q#. +$ O�-Ä �"P. #���"O P.�#�� ¿dt� �#�6 � �L\ �5W\ +$ �}�X� �. �w!#J ��#5X$ ��" 
�.��X �#��L.

���



���



#. �#�A�2 Q" �`Ã. �#z�}z|E� OK ��#JK�O �w4X" �}�Ä �L�$�#. OK �$ CP\ �w P.�#�� 7"LF" 3#�}�Ä �"P>"�. #�A�2 �#�5�" � "L5." �L\ P6Æ�KR� � �O#�wZ�#XPq 4}Ã. �K#�5� �#�~#X {�e OK � �Ã�-e O�e�. 
K#�Q �#�E�"�L�K�� �#=�" ��
Q" �`Ã. �5\Nz �#�~#X {�e OK ��#JK�O �w L�K�� �#[� #�K�O�#A�2 {�e OK KLÃ5� �-X" |Ã� �#�P�W� K�>��Ä��_� O�e�. P.�#�� K#=�" #. 4t�tF OK �4X" �KO�$K�>��. "O �L�L> �#�P�W� � �L�P. �Ã�-e O�e�. "O #�A�2#��$ OPÇ� ��#>�.#> � #�A�2 �K�.{#Ãq �L�KPz L�"�J |¼#F ¿�PW6 #�A�2 �L\ �L�P. |�Ä OK KO"�� Q" �`Ã. OK"O ��#�� �F"Pe �$ �. �>�6 #. � 4qPz Ph� OK #��$ �"P. ���"K � 4.#: �P�W� ���w!"�� Q" �"�5� #6 K�\�� 8Ä#.�K"K �#=�"
{��e OK "O �Ã�-�e P.�#��� �� #6 �� K�LF OK �2�X�X�� ��#JK�O �w L��w�� K���"� ���B �I�O#6 �#��K"K���» ��K OK �L�"�5X��2 j�u��. ��#JK�O OK K#�Q 4[zQ#. �O�K #. �#�.��X OK ���Ã� �w �KPw4XOK {#XL_Ç�

�� 3HWHUVHQ

�"P. >�� @ �	���� 
��XP52
 KPw �#6�wP5��}�w �» K�LF OK "O ��#JK�O {�e �w4X��2 j�u��.�Ã�-e P.�#�� <�2�Z�#XPq Q" �O#�w 4i#pF �"P. Z\�2 �5J#X �}�X��. 
�2�X�X�� ��#JK�O����#2 �Q#. OK 
{#X ��L�B 3L�j�u���. #�. 
#�A��2 Æ�O#�. �#z�}z �L�.#�Z�#XPq �#�P�W� OK |F#X Z�#XPq Q" �P�z�}> �"P. �Ç[.$ �5J#X�Ã�-�e �#�P.�#��� �5X���2 j�u��. Q" �P�z�}> �"P. Z\�w |�~K �4X" �L\ �}.#t� �Ã�-e �#�P.�#�� �5X��2� �Ã�-e �#�P.�#�� �w4X" �K�. P�Q CP\ �. �L�$4XK�. 3#Ä�e" U#X"P.�L�K�� P��l6 "O ��#JK�O K�>�� ��SO ��L�w�� P5[�. "O 4XK�#. OK |F#X ���[�,tÄ �,�PI6 �Z�"Rq" 4XK���#2 �#�.��X +�#�6 ��"P.#�. � �L\s�Ä �w4XK ���#2 OK ��#JK�O 
|F#X Z�#XPq �=�5� OK ��L�w�� "L�2R�� KO"�� Q" �`Ã. OK �w L�$ K�>��. ��"P�5[w �"P. �F"R� ��#��#�P> � �L\,X#��#� P�W� �w K�\��8Ä#. ��4X" R��$�Pe#I�
#. � �Ç[J OK �w L�"�K�. ��#�~#�#w #���" #�" 
4X" �L\ �5J#X �#W�" �}�X��. ��#�P.�#�� #2�O" OK KO"�� �`Ã. OKP.�#�� Æ� �O#pF j�a�� �L�"�L\ �K"K n"PE�" #�~#�#w ��" |J"K �. ��#JK�OV1X � �L\ �5J#X |�#w �#��Q"L�"�#��Q"L�" �. #6 KQ#X ÈOR. � ¿�X� "O �$ ��#JK�O�#�P> 
�$,u#Ã5� �wÆB�w )5-W� ¿dt� DdX #. K�LE� �#���"O

���



�� +�%�)HUJDVRQ �� .LQRUL DQG 0HYRUDFK

3�#��" Z6O" ��XL��� ��Pz �"PWq" Q" ��X�zPq {"P�S �}�X��. ���» {#X OK O#. ��~�" �"P. 
LXP. �"P.$ |�#w!V���O �w �Ãu�� 
�� 4�P�L� 4E6 ���#2 �2�X�X�� ��#JK�O OK O#. ��~�" �"P. V1X � L�KPz CPd� �LE5�>�� @ �	���� 
�XP52
 L\ �5\"Nz "P>" KO�� �. 
K�. �2�X�X�� ��#JK�O ���W��w!
K#��[�2 ��#JK�O ���[�. |�X L¼OK �» {K#Ã� "O #���"O P.�#�� ��~�" �F"Pe 4�qPi 	����
 �Y"O��� ��O���w!�"P. �4X" �K���YO"Rz P6�K#_5u" 
���[�. |�X L¼OK�� #6 �» K�LF OK "O4�qPi ��" 	����
 �XP52 �L�w��4-W�� P�K#t� O�h�� ��" �"P. �L��w�� �W�#t� "O o}5I� �#����Rz 
�F"Pe OK ����. � �K#_5u" <�#5� �. �L�XO

�� 7UDFWLYH )RUFH �� 3OXJ

� �KP�w �-X#E�� ��#�JK�O ���[��. �L. Q" �p}5I� �#�L¼OK �"P. "O ����Lu P�W� �. #���"O P.�#�� ��\P. Z�6+#I5��" "O P6P�. ���R�z 
�K#_5�u" |�}E6 #. � L��w�� �XO #���"O P.�#�� ,�\ � ow½PÄ Q" �Ã.#6 3O�¼�.>�� @ �	���� 
�XP52
 �L��#����
�L�[w �#�}E� OK #� 4X" �w �J Æ� 	�#z�}z!
 ��KPz OK +$DdX 3"P��l6 �w ��#�}E� L��#�� 
c�"P\ �`Ã. OK
L�5W� ��#t� Z�#XPq |.#t� OK ��P�Q � �EdX �#�w!#J �w ��#�#> #� �4X" �w L�[w 3"P��l6 �w 	�L� � OR>
Pz!" ���A�� �KKPz �O#pF P.�#�� |�#w ¿dt� L�#. �}w O�e�. � K�\ ÈOR. L�"�6���+�}d� O�e�. #���"O P.�#��
K"K ��"K" ���Lu�#�A�2 Q" �K#p5X" #. "O ��"P�5[w �"�5� #���"O P.�#�� �L\Q#. Q"V2 �w L\#. �O�e �#�P> c�"P\�KKPz �O#pF |�#w K#Ã." #. P.�#�� �w4X" �Q�
{#�#�w OK ��#�L�.PX #� � 	��#5X$
 �L�.PX Æ� 
�O#pF |��Ç6 �#�Q #6 #���"O P.�#�� Q" �K#p5X" ��L. c�"P\ OK�`Ã. OK �L\ �5\"KP. O#=p�" �}�X��. #�L�.PX 
���#2 �2�X�X�� OK {#9� �"��Ä�. �K�\�� �5\"Nz #> �O#pFO�-Ä #��$��OQ"4W�"�6 +$ 
�F"Pe]#J �#�P> O"Lt� #. �w L�L\�F"Pe �O�e #�L�.PX 
U"R�#wO$�#�P.�#���L�KPz Q#. �"P.$ 
L�.PX �L\�5W\ P:" OK � �KPw!
nNF Pe#J�.
 �Ä#�5>" 3�Ç[� � 	4\K �X#�\4I�O ���Q Ph� Q"
�Ã�-e �#�5�K�LE� #. �}wO�e�.Y�O��"	�6#�L�J � �Ä"OQ 
�5Ã�¼ �#�LF"� #� ���ÇW� �#��K�LE� �. Q�#=6 
#�5�Ç~#� ^t� 
�a"O" Q" ��hÄ" ZI.Q" �"������ 	���
 |�Ç\ OK �L\#.�� �Q� �#���e" �"P. 
P5[�. �#��XOP. L��Q#�� R�� ��q f#E~ Q" � �K�. �P.�O�4X" �L\ �K"K �#[� �5X��2 � �~"�5� �#�P.�#�� K#=�" 
�"P.$ �Q#W�.

���



L�p�P�m �#��J#\ �5W. �������
"O P5��}��w L��B ½P�Ä �. �P5W. #��J#\ ��" �KO"�� OK �w 4X" 3�#p5� �J#\ ��L�B �"O"K ��#JK�O ��#z!4.#: P�W� L�"�L�$L�L2 ��#JK�O]#J �X#�\4I�O 3#�¼�_J � �#�Q 4\Nz #. �w #��J#\ ��" �L�P�z��P.OK�w4X" j�a����" �L��K�#[� o}5I� �#�~#X �q"Pz�2�6 �#��[t� �W�#t� ���"PE¼ �#��XOP. � �5\"L� ���Ã� �#6 �L\8Ä#. KO"�� Q" �`Ã. OK �5F P�" ��" �L�\#.�� ��#>�.#> � P�W� P��l6 {#F OK �O"��� O�wN��#��J#\�O#> K�J OK "O �L. O"Lt� ��P5[�. �w ��#JK�O �}¼" �J#\ 3O�¼�. � �5[z P5`�PÄ O�P� �. �ÄPq �J#\ Æ��Ç� �L�K O�-Ä "O ��#JK�O �L. Q" �P5�w O"Lt� �Ç��" #� �L\Æ[J �#�Q O�P��. �}-u �}¼" �J#\ � �L�$OK KQ#X��� ��#JK�O n"Pe" �Ä"OQ �#����Q 4ÃX� Q" �5X#w L�O�$��K�>��. P��l6 P2 �#��J#\ ��" �w �6�Ç[� Q" Py�K)��"K 
#��$ �L\ {#Ãq #� #��J#\ ��" �L�$ K�>��. #. �w 3O�¼��L. �L\#.�� ��#JK�O ��PF 4F#W� �KPw!�q#a"�#��[�. � O"R�� Q" �L�\�2 R�� )-~#m �w ��#JK�O ��PF |J"K OK �P�"R> �L�$ K�>��. #. R�� � �L\ P5`�PÄ P5W.+���X �Q#XK�LE�� ��w ��#�Q OK �T���. 4~#F ��" �K�\�� �w �Ä"OQ +�mP� �#����Q 4ÃX� Q" 
4X" ��-�"��" �K"KO"Pu #. Py�K 3O#-Ä �. #� � L.#��� L�L[6 
KP�z 3O�¼ ��#JK�O¾�PÄ ���2 n"Pe" OK #��O�z �}�X��.Q" �L�KPz��� ��#�JK�O ��PF �R> 4[w |.#u ¿�X� �a"O" �[��� �"P. 
+��X O#�� �#��O�z �#�� OK #��J#\�K�LE� OK�Ä"OQ�#����Q �5qOOL�Q" ��,X#�� j#p6O" #. ��#��O�z�5\"K #. � #��J#\ ��" �5W. #. �"�6�� �O��"L�"�J "L�2 +��X O#�� 3#�}�Ä �#=�" �"P. �P6�L\ �5J#�\ |Ç\ ��#JK�O �}¼" P5W. �� � KPw �P�z�}> CPe�K���
�w 3O�¼��L. �KKPz�� �"Lu" o}5I� �#��"O Q" L��\ �5W. L�#. �w L�p�P�m �#��J#\ +#I5�" � ��#X#�\ �"P.
4X" �L�\4\"KP. (L�L> �w ��#��[t� #. ��Lu �q"Pz�2�6 �#��[t� �W�#t� R�� � ��"�� �#�WÇÄ Æ�w �. "L5."

���



�.#�QO" KO�� #�.#I5�" ��� � s�#u Q" �K#p5X" � ��"PE¼ L�KQ#. Æ�w �. V1X �L�KPz��+#I5�" L�p�P�m �#��J#\�L�KPz��+#I5�" ��#�� 3O�¼ �. Ph�KO�� �#��J#\ � �5qPz O"Pu KL=�
�"L5." OK ��Ã� nPe �K Q" Ph�KO�� �J#\ �w L\#.�� 3O�¼��L. L�p�P�m �#��J#\ �5W. �"P. O#w �"P>" Y�O�R�Pw!#J #. 	KL���2���}¼" ��#JK�O �. (KL=� �J#\ �w ��#> OK
 ��#�5�" 4�Wu OK R�� � �}¼" P�W� Q"+#Ã[�"+#I5�" +#Ã[�" ��#�K OK L\#. O"KO�JP. �q#w�O"L�#2 Q" �Ç��" �"P. KKPz�� ���Ã6 �5W. �"P. �w �}E� �K�\ �5W.�}¼" �#�P> Q" �� #6 4qPz L�"�J �#=�" Ph�KO�� �R�Pw!#J 
�ÄPq �J#\ |J"K OK �5q#W� �e Q"V2 �Ç}. �L[�#6 �}¼" P�W� ��. �}¼#q OK +$4ÄPX �L\ �w � +$ �L�#�Lw!"O 4}Ä �. �Ç��" �� � �5\"K �q#w �}¼#q ��#JK�O�ÃX���A�� �KKPz K#=�" �Q��O"L�#2 � �L\ P2 3#.�XO Q" �}¼#q ��" O�P� �. 
L�p�P�m �J#\ P�W� OK �5W. |E��L\#. �5\"K O"Pu #��J#\ ��" ��O Q" #��O�z O�-Ä |E� OK �#Ç�" LF #6 L�p�P�m �#��J#\ �5W. |E� �w KKPz!4X" ���L. �L�K���#[� "O L�p�P�m �#��J#\ �5W. ]�_I� R�Pw!#J �"P. ������aPÄ ¿dt� Æ� 	���
 |Ç\�KPw �K#p5X" �"�6�� c�"P\ ,WFP. R�� Py�K o}5I� ¿e#t� Q" �w!

�� &OHDULQJ �&OHDQLQJ� 	 6QDJJLQJ �� )ORRGZD\

��#�#�z � ¿�"�� �Q#Ww!#2 �������
� �.�XO ¿�"�� � #��5[2 �5\"KP. #. �w L\#.�� 	|�W�
 ��"P}�X #� ��#JK�O �Q#W�. �#�O#w Q" �Ç� R�� Y�O��"�K�\���ONy.$4�qPi Z�"Rq" 8Ä#. 
�#�P> P�W� OK ��#�z Z\�2
|.#t�� OK 4��#t� L�L\ Z�"Rq" 8Ä#. � |�Ç[6 ��#JK�O P�W� OK o}5I� �#�6O�¼ �. �.�XO P�"R> � #��5[2L�L[6 #. � �5[z �#�P> RwP�6 #� � ZI2 
n"PE�" ,>�� 
+$ Q"P6 Z�"Rq" P. ���Ä #��5[2 ��" �KKPz�� �#�P>P�"R> � #��5[2 L��#� R�� {#l\$�#��K�6 �KKPz�� ��#JK�O �X#�\4I�O OK P��l6 8Ä#. 
#��O#�w � P5W. Z�#XPq�K�\��+��X L�L[6 �=�5� OK � �ONy.$4�qPi Z�#w 8Ä#. 
�.�XO
��" �KKPz��+$DdX Q"P6 Z�"Rq" �=�5� OK � �P.Q Z�"Rq" 8Ä#. �#�P> |.#t� OK4��#t� K#=�" #. ��#�zZ\�2�#�Q#�X �#��XOP. Q" |¼#F <�#5� ��� |Ç\ OK �L.#��� Z�"Rq" ��#�z Z\�2 j#p6O" � �w!"P6 Z�"Rq" #. �P.Q

�� 6RLO &RQVHUYDWLRQ 6HUYLFH �� .ODVVHQ HW DO�

�4X" �L�\ �K"K �#�[� �#�P�> �Ç�~�OL��� 3#_I�[� OK ��#�z Z\�2 P�:'6 KO�� OK #Ç�P�$ �v!#J 4i#pF4\L.��X OK �T���. "O ��#�z Z\�2 � �#5JOK P�:'6 � 4���" 
��"O#Ç�� � �X�wcX�6 �5qPz �#=�" �#��XOP.O"K��� "O +$ DdX Q"P6 P. ��#�z Z\�2 P�:'6 �y��yB ��� |Ç\ �L�K�� �#[� �.�J�. �=�X ��E�� ��O P.�KQ#X��

���



>�� @x���#� ,�Pa Z�"Rq" OK ��#�z Z\�2 P�:'6 ���� |Ç\

���



�� 9HQ� 7� &KRZ

�4X" �KPw �#�. P�Q 3O�¼ �. L�O"K4~#JK Q O"Lt� OK �w "O �p}5I� |�"�Ä ��#B
Q  N�Q � � Q� � Q� � Q�� � �$ OK �w!P5W. �.�XO K"�� �L�.��"K Q" �\#� x���#� ,�Pa � Q���#JK�O ¿dt� 3"P��l6 � |Ç\ �. b�.P� x���#� ,�Pa � Q�
�A5JOK � 4JOK 
�.�XO�#��5[2 L��#� ��#JK�O P5W. � P�W� OK K�>�� ¿�"�� �. b�.P� x���#� ,�Pa � Q��Ã�-e �zL\x�6 ���A�� � �Q"�� � ¿e#t5� �#��Q#X � #�}2��#�z Z\�2 Q" �\#� x���#� ,�Pa � Q�

���



#��B � #��J Q" �\#� P�W� 	�#�E�"
 �zL��J �>OK �. b�.P� ,�Pa � N|wx���#� ,�Pa � Q
R��� � ¿�"�� P�#X � #�~#l\$ 
�.�XO P�"R> � #��5[2 �5\"KP. #. �w L�$��4XK�. ��#�Q �ONy.$ 4�qPi Z�"Rq"�#=�" |�X �K"LJO Q" |-u Pz!" �T���. 
�#�#�z � ¿�"�� �Q#Ww!#2 �K"KZ�#w "O Q,�Pa �"�5. 
��#�z Z\�2 Z�#w!�$ OK ��#JK�O �.�P�� #. Y�O��" rPq �K�\ ¿u"� P:�� O#�W. �$3"O#WJ Z�#w �+��X O#�� OK L�"�6�� 
KP�z!OK �Ç�~#F OK �4X" Ph�KO�� �aPÄ ¿dt� 	¾�PÃ6 � s��Ã6
 �KPw��2 � K�z P5[�. 
��#JK�O �.�P�� OK �w4X"�. P=�� 
#�O"Q�[�. � �#�#�z Z�#w #� nNF � #�~#l\$�5\"KP. � �.�XOP�"R> �¿�"�� �Q#Ww!#2 3#�}�ÄY�O��"#�O#w j�� ��" �-�> 3"P:" �. L�#. �5-~" �KKPz�� ��#JK�O �ONy.$4�qPi Z�"Rq" �=�5� OK � P�W� �P.Q Z�#w!3"P�:" � �K"K Z�#w "O �O#�w �O"L�#2 
��#JK�O �#��O#�w Q" �#5JOK � #�O"Q�[�. �5\"KP. "P�Q �K�[. �q#w �>�63#W��X'6 
+���X O#��� �#��Q#�X L��#� ��#JK�O O�#=� �#��Q#X ���A�� �K�\�� P6K#�Q |F#X P. Z�#XPqP�"R> � #��5[2 �5\"KP. �d�E� 4W�Q �#��-�> �4qPz L��"�J O"Pu P5[�. Z�#XPq ½PÃ� OK �P�m � �P�y.$�K�\ �5qPz Ph� OK L�#. #�O"Q�[�. � ��#�z Z\�2 
�#5JOK 
�.�XO

�� (QODUJLQJ WKH &RQYH\DQFH &URVV 6HFWLRQ �� 'UHGJLQJ

�ONy.$ ¿dt� �Q#WzOR. �������
P�N2�#Ç�" 4\L.��X �KPw��2 #� �KO�$���#2 R�� � ��#JK�O �"P.$ 	¾�PÃ6 � s��Ã6
 �KPw��2 � K�z #. O#w ��"�. ��#JK�O,�\ � P5W. Q"P6 �Ç��" #6 L�w���O"Ny.�XO �. j�P\<�OL6 �. 
�L\�Q#WzOR. �aPÄ ¿dt� �L\#.��3O�¼���" P��m OK �L\#. �w +�XO O#. �w 4X" P:�� �6O�¼ OK �"P.$ �Q#XK�z 
��"P.#�. �KKPz Q#. ��~�" 4~#F����B �4X" �.#�5�XK |.#�u K�\ ow Q"P6 Z�#w �. P=�� �w ��"L� ��.�P�� Æ�w �. #��6 
�"P.$ ���"K �Q#W�.�L\#. �K#p5X" |.#u Py�K �#�#> OK�.�P�� Q" |¼#F K"�� �w4X" ��>�6 |.#u �K#_5u" Ph� Q" �6O�¼OK�}F�"O�K�\ ¿u"� PdJ KO�� 
ow Q"P6 Z�#w 4}Ä �. 4X" �Ç�� 
�Ç�~�OL�� �#��Q#X �O"L�#2 Y�O��" OK �BPz!
�KPw¾�PÄ �L\#. R��$4�tq�� L�"�6�� 
+�XOO#. �K�.�w3O�¼OK 
��#JK�O �"P.$ 	¾�PÃ6
 �KPw��2 ���A��� v!��" Q" �O#�W. #�" 
L\#.�� P�N2�#Ç�" �}¼" �#��O�z�KPw��t5W� � P�W� KL=� C�¼" �}�X��. 4\L.��X�KP�z O"Pu PdJ ½PÃ� OK4X" �Ç�� 
�"�Q#W�. ���B #. K�>�� �#���"O"K
#� �ONy.$4�qPi Z�"Rq" 
��"P�5[w �"P. �Q� c�"P\ ���'6 nL� #. �.�P�� �}�X��. �"P.$ ¿dt� �KPw��2 � K�z!�. �.�P�� �KP�z�� �#=�" �P�m � ��#�5J#X �#�O#w 
�QO�#[w OK �K#p5X" �"P. �L\ �.�P�� K"�� �KO�$4XK�.

���



Q" �P�y�K 4��Wu #�� ��#JK�O Q" ��P�. �. �$ {#t5�" � ��#JK�O �#��O#�w #� P5W. Q" �.�XO K"�� 4\"KP. �#�Ã��$ �~��Ã��Y�O �L\#-�� Ph�KO��� �Q#�. OK �$ KL=�� |��F � �L�\ s}Ã� {#�5F" �w �O�e�. L\#.�� ��#JK�O�}�X��. +��X j�u� �#y�� OK #6 L��w�� 4WX � �KQ��. 3�$��\#� Æ�w �. "O P5W. K"�� �w 4X" ,�6P6��L.#. �Q�P�" �KKPz |�F ��#JK�O Q" ;O#J �. 3�$��\#� Æ�w �. #� � L.#� {#t5�" 4XK���#2 �. � |�F �.��X �#�P>|E�� ��. �~�~ b�d�J s�Pe Q" � �Ç�~�OL�� Y�O #. � �KO�$OK s}Ã� 3O�¼�. "O K"�� "L5." O#wK�J3�$��\#�{�" �KO"K�X#X" |Ç[� �K 
4py�� �#����R� �3#�}�Ä K#�Q �=F P. ���ÄY�O��" �L��w�� S#1�2 Py�K ,X#��� �d�E� 4W�Q L.3"P:" ��K �L\#. ,X#�� �L\�.�P�� K"�� ��}I6 �"P. �}¼#q �4�qPi Ph� Q" �w�}E� +#I5�"��#JK�O �. �$ KL=� {#t5�" �w 4X" �O#�W. �~$ K"�� ��#F �L\ �.�P�� K"�� �4X" K"�� ��" {#t5�" �Ç�S�~�w!"

�� 7XUELGLW\ �� 'LVVROYHG 2[\JHQ

���Ã6 ��O"KP.����� �O��" Q" �KKPz�� �+$OK{�}E� �T�Ww!" Z�#w � �K�~$K"�� s�}Ã6 
�+$�zP�6 Z�"Rq"8Ä#.

�� &RQWDPLQDQWV

,X#�� Y�OR�� � |E� +#I5�" OK 
�#��L��w!�K�~$ �"R�� � j�� �.#�QO" P. ���Ä 
K"�� ��#���\ � �Ç�R�q ]"�J���d� �L��w!�K�~$ K"�� O�`F �LÄ Q" �"�6�� ��\ P5W. �#���#JK�O OK #��6 �>�� @ K�. L�"�J �O�Pa �.�P���a"O" �u�6 �K�LE� OK #� 
4X" K#�Q 4ÄPX �w 
4XK���#2 OK ��#JK�O �#�A�2 OK L�"�6�� ��}I6 �#�}E� �K�.�L\#. �Ç[.$ �#��Q#X ��. |¼#q LF #� � �.��X 4\K
P��l6 
#�}2 �Q#XQ#. #� �X#X" 3"P��l6 �R}5W� ÈOR. #� � cX�5� �#�.��X O�-Ä �"P. ��#JK�O P5W. �.�P�� ���Ã��#��J#\ � 3#.#Ã[�" � #�[Ç�Q �>�PJ OK ���." 7"LF" 
#��O#�w Q" 4i#pF 
¿dt� �Q#WzOR. 
��#JK�O P�W�4J#��\ � 3L��Q"OK O#��$ ��. ;#�5�F" ��#�JK�O L�#> �L. �Ã~#d� 
Y�O ��" OK ��" P. ���Ä �L\#.�� ��#JK�O<�#5�� � �L�\ ��#�JK�O ���SO P��l�6 ,>�� ¿�X� K#Ã." OK ��#JK�O �.�P�� )��a �KO"K ��#JK�O �X#�\4I�O�}�w O�e��. �4W�� ���.Z�2 |.#u Y�O ��" KPwO#w �"P. L�p� P�Ä �=�5� OK � 4\"K L�"�J �2 OK �"�5J#�\#��}�X��. +��X O#�� |F�"O L��#� #�}F�"O P�#X #. �W�#t� OK � �5\"KP. OK �K#�Q ���R� ¿dt� �Q#WzOR. �#�}F�"O�R�P�w!#J �=F �~� KO"K ��#JK�O½PÄ #. ���t5W� �d."O �.�P�� 3#�}�Ä �=F �L\#.��� �K#_5u" 
#��O�z!
j#p6O" Z�#w �w ��#JK�O P5W. �#�5�Wu Q" �`Ã. OK�O"KP-w!#J �wL�#�� �5pz!#� �4X" ��#JK�O+$j#p6O" Q" �Ã.#6�w ��#JK�O�ONy.$4�qPi �w �Ãe#t� OK �]�_I. KO"�� OK #� � L\#. Ph�KO�� 
ZÇ�Q Æ� P5�. KPÇ}�Ä �"P.�L\#. |F�"O ��P5�. L�"�6��8E. KO�� |F�"O 
L�L. "O ��F#� �$ OK �.�P�� �Q#>" 
ow�~�eGP��� � �K�.

�"P.$ �Ãa�� �Q#W�. �������
c��"P�\ OK P��l�6 ,>��� ,}�m" 
��#JK�O P�W� OK K�>�� �y�X P5W. � #��O#�w �zKQ��P�. #� � �#z�}z K�>�

���



�#��O#=��#� 
��" P. ���Ä �KKPz�� �.��X ¿u"�� OK +$DdX Q"P6 Z�"Rq" �=�5� OK � +$�KQV2 � �Ç�~�OL���+��X L�L[64�> OK�}�#Ä � �5[z �#�P> |.#t� OK4��#t� Z�"Rq"8Ä#. 
#��O#�w,�PI6 �Z�#XPq Q" �\#�K#=��" OK ¿dt�� �zL\x��6 P��:'6 �y���yB Q" �"������ 	���
 |Ç\ OK �L\#.�� n"Pe" �a"O" �L\ �.#uPm�4X" �L\ �K"K �#[� +�}d� c�"P\ K#=�" �"P. �Q#W�. �#=�" R�� � �zKQV2
Z�"Rq" 8Ä#. 
	�"�PI¼
 �y�X L�.ow #� ��zL�$P. K�>�4}Ä �. �w ��#JK�O P�W� Q" �[I. R�� 	���
 |Ç\ OK�. +$DdX Q"P6 
�y�X L�.ow #� �zL�$P. ��" �5\"KP. #. �K�\�� �K"K �#[� 
4X" �L\4XK�#. OK+$DdX Q"P6�KKPz�� Q#. +�}d� )5-W� 4~#F
�XL�� 3#_I[� � |Ç\ 
Py�K |��K �. #� � #��O#�w v!#J YR�O � Z�#XPq #. �w R�� ��#JK�O Q" ��#�[I. OK"O �#�P> �y5p\$ 
��� � #�[\�2 
�5i#pF �#�O"��K Æ�w �. �O#�w �Q#W�. #. �"�6�� 
L\#.�� +�}d�P�m 
�"P.$�>�» @ K"K Z�#w "O |�X Q" �\#� 3"PdJ 
�ONy.$ �"�6 Z�"Rq" #. R�� � �K"KZ�#w!

�"��#JK�O �#��Q#X �Ç�~�OL�� �Q#W�. �������
K"L5�" OK �K#> � #�Z\�2 
L�-}�X �#�O"��K 
#��O�z L��#� �Q"�� �#��Q#X � #�}2 L��#� ¿e#t5� �#��Q#X K�>�� #����Q �y5qPz|�X L�L[6 �+$DdX Q"P6 �L�$�#.,>�� 
��#JK�O�#��2 Z�#w |�~K �. ���Ã� 
��#JK�O �O#�w!#��$�Ç�~�OL�� O#5J#X OK 
|�X Q" �\#�3"PdJ #. �}.#t� �"P. 4X" �Q� �O��" Q" �KKPz�� ��#JK�On"Pe" se#���K�\ {#�Ä" �6#F�¼"

���



OK �L�K�� �#[� "O +$ �KQV2 �=�5� OK � �#�P> ½PÄ Z�#w � |2 7"LF" P�:'6 Q" �"�����o~" ���� |Ç\s.#d� �}¼" |2 nPe �K OK �-�#> �#�}2 7"LF" �. 4-W� �"�6�� 
+$4[zP. 3"P:" Z�#w �"P. �Ãu"�� ���B

�� &DQDOL]DWLRQ �� *XLGH %DQN

Q" �K#p5�X" #. |2 ��#�K 4�X �. +��X 4�"L� � ��Q#XP�W� Q" �"����� ��� |Ç\ �KPw �"Lu" + ���� |Ç\�>�» @L�K�� �#[� "O O"KZ\�2 R�Pw!#J � ��K#� �O"��K

���



	+�XO O#�� � ��#JK�O 4�-96
 +�XO �Z�#XPq O#�� �����
�#�\�O �R> L�B P� ��#JK�O �"P.$ �. �K�O�+�XO O#�� R�� � ��#JK�O P5W. � #��O#�w 4�-96 � Z�#XPq O#��� #��O#�w �O"L�#2 OKZ�#XPq O#�� �#�O#w "P�Q 
4X" �-�#> +��X O#�� OK #��$Zt� �~� L�\#.�� �"P.$ �Q#W�.�L\#.�� P:�� +��X O#�� �#��Q#X gpF � ��#JK�O P5W.
KPÇ}�Ä K�-�. 8Ä#. 
�}¼" �"P.$ OK +�XO4�"L� � O#�� R�� � �ÄPq �#��J#\ Q" �K�O� +�XO O#�� ���A��� ��Q"KP2�� #�\�O ��" �XOP. �. P�Q OK �KKPz�� ��#JK�O �ONy.$ �"�6 Z�"Rq" � +��X O#�� �#�O#w!

�O#�w 4i#pF �������
�#���e" �"P. ��#JK�O�#��O#�w 4i#pF 
+��X PdJ Q" ��� �3#W�X'6 
#�#5X�O 
#�P�\ 
�a"O"4i#pF O#�w OKO#�� �#�O#w L�"�6�� #��O#�w ,�PI6 �Z�#XPq "P�Q �4X" �O�Pa+��X O#�� �#�O#w D�E¼ KPÇ}�Ä Q" �5q#�8Ä#�. #��O#��w ,�PI6 � Z�#XPq ���A�� �KQ#X �>"�� PdJ #. "O ��� � L�-}�X �#�O"��K 
#��O�z L��#� +��X�KKPz�� �#�P> OK �y5p\$ � �P.Q � v!#Çd¼" Z�"Rq" �"P. �}�#Ä � �L\ �$ �O"L�#2#� 4~#F

���



OK � �L\|�L-6 ���� �#�A�2 #. �+�}d� 
���"K |Ç\ �. ��#JK�O P�W� �w K�\��8Ä#. ��#JK�O�#��O#�w4�-96b#t�� � ���"P��Ä 3#W��X'6 ,�PI6 
�Ä"OQ �#����Q �5qOOL� Q" � �5[z ou�5� ,�PI6 � Z�#XPq L��O �=�5��KKPz �P�z�}> #���#JK�O ��\#F ���ÇW�
�#�\�O Q" �-�wP6 L�"�6��o}5I� c�"P\ �. �>�6 #. � �K�. j��5� � �KP5Wz �O#�w4i#pF �Z�#XPq O#�� �#�\�O� L\#. P�Q

�� 6WUXFWXUDO 0HDQ �0HDVXUH� �� 1DWXUDO 0HDQ �0HDVXUH�

��"�Q#XY�O � o~")���Ä #�[\�2 ��" �K�\�� �5J#X �5i#pF �#�[\�2 j"��" 
��#�. � ��#�5J#X D~#_� Q" �K#p5X" #. Y�O ��" OK�Z�#XPq �w�d�"P\ OK�~� L\#.�� K#�Q )5-W� #��$ ���R� � �K�.,X#�� ��#zO#w� ��q 3#�#Ç�" � D~#_� L��Q#���L�O"K �P:�� ��$O#w L\#. L�L\,�PI6
Æ�S�~��. #� ��Ã�-e Y�O � +
�L\ �5q#. �� �. �wP6 �+�B Q" �K#p5X" #� 	4JOK � �A5JOK 
�6�. 
��B
 ��#�zZ\�2 Q" �K#p5X" #. Y�O��" OK� |�#�W� 
��Ä"OQ � Æ�S�~���. Ph�� Q" �BPz Y�O ��" �L��w�� K#=�" Z�#XPq O#�� �"P. �Ã�-e 4i#pF �Ä���w �d�"P\ OK � L\#.�� �.�}d� ���Rz �d�E� 4W�Q � �K#_5u" �#��-�> Q" �~� 
KO"K "O K�J]#J 3�Ç[�� ��w Y�O ���" �"�K � L�p� P�Ä {#F P��. �KO"K �.�J ��$O#w 
L\#. vL�" �P�N2Z�#XPq � �w �#�P> 4ÄPX�L\#.�� �5X��2 �O"L�y� �4i#pF L��Q#��

	�"�Q#X � �Ã�-e
 �-�wP6 Y�O � /��w �5��Wu OK {#9�� �"��Ä �. �KKPz�� ��"Pq Æ�S�~��. 4�-96 � �"�Q#X 4i#pF c�"P\ �Ä��=� Y�O ��" OK�KKPz�� �K#p5X" ��#�z Z\�2 Q" 4X" P5�w Z�#XPq �w �5�Wu OK � �"�Q#X �#�Z\�2 Q" 4X" P5[�. Z�#XPq

�� 3HUYLRXV 5HYHWPHQW �� *DELRQ

4W[��6 P:" OK 
�P�m � R�Py�X 
�x�XO�6 Z\�2 P�h� 	P�N2M�p�
 �ONy.$� |I}I5� �#�[\�2 ��. OK ���A��KP.O#�w o}5I�� c��"P\ �"P. Y�O ��" �KKPz�� ��"Pq ��#�z Z\�2 �}�X��. 4i#pF �"P. �Q� ����Q 3#.�XO�L\#.�� �L�RzP. R�� Q"L�"�[B � ��#-�Q �-�> Q" � �K�. �>�6 KO�� P:�� � �K#_5u" �\�O�"��Ä�. � �5\"K

���



� L��\����Wt6 ��Pz �K �. #��$ �Ç��#Ç� � �Ç�R�q 3#�¼�_J � D~#_� j��,WFP. �"�Q#X �#�Z\�2,}¼ #� P�N2n#dÃ�" �#�Z\�2 � {�" ��Pz!

�� ,PSHUYLRXV �� 6HFRQGDU\ )ORZ

�ONz!#�+$ #� ONy.$�#�Z\�2 � ��K ��Pz!
�+#zO #� Z�#XPq �L�L2 K"LJO P:" OK Pz!" "P�Q �L�5W� ,}¼ �#��Q#X Q" P5�. P�N2n#dÃ�" �#�Z\�2 �}wO�e�.�zKO�JvP6 O#BK ,}¼ �Q#XÆ� 
KR�O �Pq �$ O�#=� �O#�w Q" �5�Wu #� L�K GO4J"��Ç�P�m �#�5W[� 
�P�mP�N2n#dÃ�" �#��Q#X �w�~#F OK �K�\���5I�Wz �� Q" �Q#X|w �#=�"PX � KKPz��,�PI6 �$ Q" ��#�[I. � �L\P�. ON�y.$Z\��2 �L�O"K KL=� �Q#XQ#. � 4�P� �#Ç�" � �5\"K ��#>�.#> � s�-d6 4�}.#u 
3"P��l6 �. 4-W�P. ���Ä� �L\�#�P> �."KPz � �Ãa���e�6 8Ä#. Z\�2 j����" "P�Q �KO"K �P6P. 	P�N2#�M�p�
 ONz!#�+$Z\�2��L. s�Pe ��" Q" �KKPz�� �����#: �#�P> YP5Wz ,-X 
	��#JK�O �~�e4�> OK
 ��~�" �#�P> 4ÄPX Z�#w!OK 3#.�XO �L\ ��[��6 8Ä#. � �KPw O�-ÄZ\�2 Q" 3#.�XO ��#F �#�P> Q" �[I. 
��>�6 |.#u ��P�� {#�Ä""O ��#�z Z\�2 K#=�" �"P. �Q� ����Q � KKPz�� �$ P5[�. 4�-96 ,-X � �L\ �Q#X 4[2 � #�q#Ç\ � QOK |E��KO�$����"Pq

�� 'LUHFW 3URWHFWLRQ �� ,QGLUHFW 3URWHFWLRQ

���t5W� 4i#pF {�" Y�O �K�\�� ��Wt6 �}¼" 4�Wu �K �. Z�#XPq O#�� �#�\�O 
�}w �L�.��Wt6 Æ� OK� �KPw �P�z�}> ��#JK�O �O#�w v!#J #. +$ �#�P> ��t5W� U#�6 Q" �5i#pF �#�[\�2 Æ�w �. �$ OK �w L\#.��KO"K �#� ���t5W�P�m 4i#pF ��KY�O �L�K��Z�#w "O �$3L\ #� L�$��|�Ä �.4Ã�#�� �$Z�#XPq Q" ��"P.#�.�L.#��� �#�P> #��$3O�#=� OK ��"O$ �. #� �L\ O�K ��#JK�O �O#�w Q" #��Ç[.$ cX�6 +$�#�P> �$ OK �w!
Z\�2 �}�X��. ��t5W� 4i#pF���������

�5qO O#w!�. D~#_� 4��#t� �KKPz�� K#=�" �$3"Q"�� �. #� ��#JK�O �O#�w ��O P. �5i#pF �#�Z\�2 Y�O��" OK,X#��� L�L\ �P�N2Z�#XPq � �#�P> K#�Q 4ÄPX �"P. 
Z\�2 �L\#.�� P:�� O#�W. �$ ��$O#w OK 
Z\�2 OKQ" �K#p5�X" 3O��¼ OK �K��\ �K"K ��"K" �y5W[.$ s�Ä #6 L�#. Z\�2 
Z�#XPq Q" �=�2 4i#pF �"P. �L\#.��KP.O#w �L.#� YP5Wz P5W. ½PÄ OK �y5W[.$ s�Ä P."P. � #6 ��� |u"LF L�#. Z\�2 ��" 
P�N2n#dÃ�" Z\�2�"P. �P5[�. �O"L�#2 � �L\v!#J ��"KR�O K"�� �L\�5W\ Q"�P�z�}> ,>�� �"�Q#XZ\�2 P�Q OK,X#�� �q#¼�L�w�� ��"Pq "O ��#JK�O �O#�w � �O�z!
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L��#� ��q �#�O#�Ã� 4�#ÄO P. ���Ä�$+#I5�" �w KPw �K#p5X" �"�6��Z\�2 K#=�" �"P. ��#�5J#X D~#_� j"��" Q"OK3O#�� � "P>" Y�O
�XP5XK 4~��X 
CPe �td�� OK��"�"Pq �. �y5W. 
�d�E� 4W�Q ��Ç�~�OL���#��-�>
�R}q D~#_� 
v!#J 
P>$ 
x�X 
�5. D~#_� ��" �}�> Q" �KO"K �K#_5u" �#�O#�Ã� �. �>�6 #. �O"L�y� �4J#X�L\#.�� �P�m � ���X O�6 
�Ç�5X�2 K"�� 
+�B 
4~#pX$ � P�u
Q" 3O#-�Ä K�O O#�w!�. ��#JK�O �#��O#�w � #��O�z ��"�P�\ 4i#pF �"P. L�"�6�� �w ��#�Z\�2 j"��" Q" �`Ã.OK �L\#.��� �P��m � �#���X v!#�J v�}�. 
�5~#p�X$ 
��5�. 
�"�W��w 
x�XO��6 
��Ay��X #�� R�Py�X Z\�2�"�6�� #�\�O Q"Æ�P� 3#��R> P5[�. �XOP. �"P. �4X" �L\�K"K �#[� Z\�2 j��L�B ���� #6 �»���#�}Ç\�KPw �Ã>"P� c.P�M ¿>"P� �.
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	#��Ç[.$ �}�X��.
 ��t5W�P�m 4i#pF���������
o}5I�� D~#_� Q" �-�wP6 #� � �P�m � �"��#JK�O D~#_� 
�Ã�\ 
�w!#J 
�y�X O�6 
�y�X D~#_� Q" #��Ç[.$� �L\ K#=�" ��#JK�O|J"K 4�X �. �O#�w Q" 
�$ �.4-W� �"���"Q #. #� �O#�w P. K��Ä #��Ç[.$ ��" �L��\���5J#X
��#JK�O O�E� 4�X �. �$ 4�"L� � �O#�w Q" +$ �#�P> n"PE�" #. � L�P�z�� O"Pu Py�LÇ� Q" ���Ã� |¼"�q OK�#[� "O R�Py�X j�� Q" �Ç[.$ ¿e#t� � ��2 ���� |Ç\ � �Ç[.$ KP.O#w ���� |Ç\ �L�KPz�� �$4i#pF ,-X�L�K��
Q" ¿�#� � �KPw �P�z�}> ��#JK�O �O#�w �Ç�KR� OK K#�Q 4ÄPX #. +$ �5q#� �#�P> Q" �~"�5� �#��Ç[.$ 7"LF"��. �"�td�� � �L\ �w �#�P> 4ÄPX #��Ç[.$ #. +$ KO�JP. OK {#F ��Ä OK �KKPz�� #��$ �y5W[.$ � Z�#XPqOK �O"Ny.�XO8Ä#. �}�W� ��" �L�w�� 4wPF �w 4ÄPX #. � �."KPz 3O�¼ �. +$ �w L�$�� K�>��. #��Ç[.$�KKPz�� K#=�" #��Ç[.$ ��. OK�L�L> |F#X 
�� ��OP. 3#.�XO�L\¿�> ��#�Q 4\Nz #. � �L\O�wN��td��
�"P�. � �K�. ,X#�� � P:�� ���#: P. P5� � Q" Z�. �#�5ÄPX ]�_J �. � �#�P> o}5I� c�"P\ �"P. #��Ç[.$

�� %UDLGHG

OK �Q#�X ���" �>�@L�\#.��� P6,X#��� 
K#��Q �.��XO O#. �"O"K � ���#�P\ � ¾�PÄ �#���#JK�O P�W� C�¼"�KO"K �.�J KP.O#w R�� KKPz�� K�LE�^I[� ½PÄ Æ� OK �#�P> #��O�zÆ�w �. �w ��#�P\ �#���#JK�O�KPw �Ã>"P� b�.P� ¿>"P� �. �"�6�� #��Ç[.$ � #�Z\�2 KO�� OK P5[�. �XOP. �"P.
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P5W. 4i#pF �������
� �K"KGOZ�#XPq �Q#.4XK�#. OK 
owO#. |�F �"�6 �K�.�#. � �Q#.Æ� OK ��#JK�O,�\ �K�.K#�Q4}Ä�. ��#z!�w L��\�� ��[��6 L�XO�� ,�\�w b#t� �. D~#_� ��" �Ç��#�Q �K�\�� |�F +$ #. R�� #��R�Py�X � #��\ �5F�Q#Xj�� �K �d."O ��" OK �L��w�� PdJ K#=�" �.��X ¿u"�� OK � �L\��#JK�O �L\��#�P\ #� � P5W. �L�$�#.8Ä#.OK4q" � ��#JK�OowOK�L�}. ��5W2 �L�$K�>�. Q" �P�z�}> �+$DdX Q"P6 �owQ"P6 
ow,�\ ��h�6 �"P.� Q" L�6O#-Ä �w L��O��O#w!�. 4XK�#.

�� %HG 6WDELOL]HUV �� 'URS 6WUXFWXUHV

�ow�#��L��w4�-96 �	�#���#5X$ #� #�L�.ow!
 �#��Ç\,�\ �
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�� 6LOOV �� $SURQ

�SP��" 4q" �KO�$ K�>���. �"P�. �#\O#�w �"R�� OK #��$ 3�#p6 � L�"�5qO O#w!�. O�h�� Æ� �"P. �Q#X j�� �K P�� �y5�W[.$ �KP�w K�LE� �"P. � �5\"K ��"K" ��#JK�O ½PÄ OK �w L�5W� ��#�Z\�2 
#��L��w4�-96 �L\#.���	����|�Ç\
 L\#.��� ��#�JK�Oo�w Q"P�6 ��� )-�Pt�6 #��$ ;#6 
��#JK�O ow OK �L�}. � �5W2 �L�$ K�>��.K#=�" �}�X��. �SP�" �5qPz �"P. � L��\�� �K"K ��"K" ��#JK�O½PÄ OK �w L�5W� ��#�L�. )X#X" R�� #��Ç\,�\�L��w�� �P�z�}> 4XK�#. OK DdX 4q" Q" ��"P.#�. � L��\���F"Pe +$DdX Q"P6 � ��#JK�Oow OK 4q" Æ�#. ��"P.#�. �K�\��4�"L� 4XK���#2 OK �L�.Z�2 Æ� #� � �Aa�F Æ� |J"K �. �Q#X��O OK �L�$K�>��. 4>�$ PdJ 
|�X �#�P> OK P�J'6 K#=�" 4}Ä�. 
+�XO|�F �Z�#XPq Q" �P�z�}> P. ���Ä
#��Ç\,�\ 7"LF"�P5[�. 4¼PqÆ[J se#�� �#��J#\PX ���A�� �L.#��� {#t5�" 4XK���#2 �. �P5�w3#.�XO R�� � �5q#� Z�#w!���y��" KP.O#w 3O�Par�q |�#W� �KKPz�� ��#2 �L.Z�"Rq" 8Ä#. R�� � �K"K4XK �. "O �"P.$ ��Nl6 �"P. �#�P> �.#��Ç\,�\ Q" ��#������ ���� � ���� �#�}Ç\ OK �KQ#X�� O#Ç\$ #�LX R�P.$ �#��a�F OK �T���. "O #�\�O�L�"�L\ �K"K �#[� P5W. 4�-96 �"P.
�#�O"��K 
#��Ç[.$ L��#� �"��#JK�O �#��Q#X �#ÇE5X" � �KPw�P�z�}> �$�zK#5q"K�z�Z�#XPq Q" P5W. 4�-96�L�K��Z�"Rq" "O ��� � #�Z\�2 
L�-}�X
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+�XO O#�� �������
OK 3#.��XO �L\�5\#-��" ,>��� L�5W� +�XO |�F K#�Q �"�6 �"O"K �w �ÄPq �#��J#\ Q" �.�XO K"�� K�O�OK 
��#JK�O�ONy.$ �"�6 Z�#w P. ���Ä�.�XO�#��5[2 ��" �KKPz���.�XO�#��5[2 |�Ç[6 � �}¼" ��#JK�OQ" �P�z�}> �"P. �KKPz�� +��X L�L[6 #� Q�P. ,>�� � �L\ ��#JK�O �"P.$ Q" �#�P> n"PE�" 8Ä#. R�� �Ãu"���KPw �K#p5X" ��� � ��B�Ç[J �#6�w �#�L�. 
��#Ç}2 �#�L�. 
P�y.�XO �#�LX Q" L�#. �}¼" �"P.$ �. 3#.�XO K�O�OK Z�#�w 8Ä#�. 
4ÄP�X Z�#�w � �#�P> OK P�J'6 K#=�" #. 
�"P.$ �. �K�O�+�XOZ�#w P. ���Ä #�L�. ��"�L�K�� �#[� "O 3#�"Lu" ��" Q" �"����� ���� |Ç\ �L�KPz�� R�� �"P.$ �#��O#�w � P5W. Z�#XPq

���



NJ%� � ¿.#�� � 4XP�q
�L��� 
�Ç�S�~���. � ��#�5J#�X ,X#�� �#�\�O #. �.��X �#���#JK�O �O"��K 4i#pF � P�W� C�¼" ������� 
Q"P�\ �#y[�"K 
L\O" �X#�\O#w ��#��#�#2 
�X#������ 
�"P�" �Q"KP2 �Q#X O�#[� ��XL��� 
�5�B �WFL�E� 
+��X {P5�w �#�\�O �W�#t� � �XOP. ������� 
�zL�Q#XK#�> 3O"Q��O"KR�I.$ 4��#Ã� 
O�[w�R�I}�X YO"Rz �¼�J ���LÇ[�"K 
L\O"�X#�\O#w ��#� �#�#2 
�5�B �WFL�E� 
�"P�" �#���#JK�O�"P. 	/HYHHV 
 #��O�z�F"Pe ������» 
�"P�6 �#y[�"K ��q����� 
�"P�6 
P�L� 3"O#[5�" �WX�� 
�K"Q ;"PX ��WF 
�O"KR�I.$ x��Pq ������� 
�"P�6 
�P�� 3O"Q� 
+$�XL��� �#�KO"L�#5X" ���6 CPe 
�S�~�OL���}}�~"��.x��Pq ������� 
�"P�6 
�P�� 3O"Q�3"O#[5�" 
�[Ç�Q � �O#�.$ ��q x��Pq ������� 
�"P�6 
�P�� 3O"Q� 
+$�XL��� �#�KO"L�#5X" ���6 CPe 
#�LX ��q x��Pq ��3O"Q� 
+$ �XL��� �#�KO"L�#5X" P5qK 
�F#-_� L�[�> � �5�B �WFL�E� 
��#JK�O �XL��� x��Pq ������� 
�P������� 
�"P�" Æ�~�OL�� ��=�" 
�__I6 � �\Q��$�#zO#w3�#t� �Ä��=� 
��#JK�O+��X O#�� ��»����» 
+$4Ã�¼ KO"L�#5X" 
#�LX �F"Pe �#�.��X �#�KO"L�#5X" � c."�a P. �O�P� �������� 
ULu+#�� O�#[� ��XL��� 
��O#w ��#JK�O+��X {P5�w! ���� &DQDO DQG 5 LYH U /HYHHV �� 3DYRO 3H WH U� 6ORYDN 7HFKQLFDO 8QLY�� %UDW LVODYD���� &]HFKRVORYNLD� ������'HVLQJ DQG &RQVWUXFWLRQ RI /HYHHV ��� 8�6� $UP\ &RUSV RI (QJLQHHUV� �������� (DUWK 0DQXDO� 8�6�%�5�� �������� )ORRG &RQWURO LQ WKH :RUOG � .�.� )UDPML � 1HZ GHOKL� ,QGLD� �������� )ORRG )ORZ &RPSXWDWLRQ�� 7KH 81(6&2 3UHVV� 6WXGLHV DQG 5HSRUWV LQ +\GURORJ\���� 1R� ��� ������)ORRGV DQG )ORRG 0DQDJHPHQW�� $�-�6DXO� 6KHIILHOG � 8�.� �������� ' LFW LRQD U\ R I :DWH U DQG ZDWH U ( QJLQHH U LQJ�� $ �1H OVRQ DQG .�' � 1H OVRQ ���� %XWWHUZRUWKV� /RQGRQ� ������)ORRG 3URRILQJ�� 6�&�6�� WHFKQLFDO 5HOHDVH 1R� ��� �������� +DQGERRN RI $SSOLHG +\GUDXOLFV� 7KLUG (GLW LRQ� &DOYLQ 9LFWRU 'DYLV� (GLW LRQ LQ��� &KLHI � .HQQHWKH VRUHQVHQ � &RHGLWRU� 0F *UDZ +LOO� �����
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+DQGERRN RI +\GURORJ\� 'DYLG 5�0DLGPHQW� 0F *UDZ +LOO� �������� +\GURORJ\ IRU (QJLQHHUV� 6, 0HWULF (GLWLRQ� 5D\ .�/LQVOH\� 0D[ $�.RKOHU� -RVHSK��� /�+� 3DXOKXV� 0F *UDZ +LOO� ������,QGLDQ 6WDQGDUG� * ORVVDU\ RI WHUPV 5 HODW LQJ WR 5 LYHU 9DOOH\ 3URMHFWV�� ,QGLDQ��� 6WDQGDUGV ,QVWLWXWLRQ� 1HZ 'HOKL� ������0DQXDO DQG * X LGH OLQ H V IRU &RPSUH KHQ VLYH ) ORRG /RVV 3 UH YHQ W LRQ DQG��� 0DQDJHPHQW�� (6&$3� ������0DQXDO RI )ORRG &RQWURO� 0HWKRGV DQG 3UDFWLFHV�� (G�.�.� )UDPML� ,�&�,�'�� �������� �0DQXDO RI 6XUIDFH 'UDLQDJH (QJLQHHULQJ�� .LQRUL� %�=� DQG 0HYRUDFK� -�� 92/�,,���� ������0DQXDO RQ 5LYHU %HKDYLRXU� &RQWURO DQG 7UDLQLQJ�� -RJOHNDU� '�9�� &HQWUDO %RDUG��� RI ,UULJDWLRQ DQG 3RZHU� ,QGLD� �����0HWKRGV RI +\GURORJLFDO &RPSXWDWLRQ IRU ZDWHU 3URMHFWV� 81(6&2 6WXGLHV DQG��� UHSRUWV LQ +\GURORJ\� 1R���� ������3ULQFLSOHV RI 5LYHU (QJLQHHULQJ�� -DQVHQ� 3�3�+�� HW�DO�� 3LWPDQ 3XE�� /RQGRQ� �������� �3URWHFWLRQ RI 5LYHU DQG &DQDO %DQNV�� 5�:� +HPSKLOO DQG 0�(� %UDPOH\� &,5,$���� /RQGRQ� ������5 LYHU %HKDYLRXU� 0DQDJHPHQW DQG 7UDLQLQJ�� 9DUPD� &�9�-�� H W�DO� &HQWUDO %RDUG��� RI ,UULJDWLRQ DQG 3RZHU� ,QGLD� ������5LYHU (QJLQHHULQJ�� 0�6� 3HWHUVHQ� 3UHQWLFH +DOO� (QJOHZRRG &OLIIV� 1HZ -HUVH\���� 8�6�$�� ������5LYHU (QJLQHHULQJ�� $�SULQV� 'HOI� 7KH 1HWKHUODQGV� �������� �5LYHU )ORRG +\GUDXOLFV�� �QG ,QWHUQDWLRQDO &RQIHUHQFH� +5 :DOOLQJIRUG /WG�� -KRQ��� :LOH\ DQG 6RQV� ������5LYHU 7UDLQLQJ DQG %DQN 3URWHFWLRQ�� 8�1�� %DQJNRN� �������� �5LYHU 7UDLQLQJ WHFKQLTXHV� )XQGHPHQWDO� 'HVLJQ DQG $SSOLFDWLRQV�� %�3U]HV :RMVNL��� 	 5 �%OD]HJHZVNL 	 .�:�3LODUF]\N� $�$�EDONHPD� 5RWWHUGDP� 7KH 1HWKHUODQGV������:DWHU 5HVRXUFHV +DQGERRN� /DUU\ :�0D\V� (GLWRU LQ &KLHI� 0F *UDZ�+LOO� �������� �:DWHU 5HVRXUFHV (QJLQHHULQJ�� /LQVOH\� 5�.� DQG )UDQ]LQL� -�%�� ��������
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