




�zP-5XP�q
#�O#�Ã� ���L6 � ��q O��" P5qK �O�[w �R�O ��#�P. � 4�P�L� �#�Q#XP5qK 
��q O��" 4��#Ã� ���"�5X" Y�O #. v!#J �. +$ M�p� 4ÄPX �P�z!�Q"L�" |�Ã~"O�5XK�XL��� KO"L�#5X" P5qK 
�"P�" +$ ¿.#�� 4�P�L� �#�Q#X
�P�� 3O"Q� �#�O#�Ã� ���L6 � ��q O��"� ��}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���" P5�qK�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!

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

,6%1 ������������; ������������ ;Æ.#\
��"�5X"Y�O #. v!#J �. +$ M�p� 4ÄPX�P�z!�Q"L�" |�Ã~"O�5XK#�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
��"�5X"Y�O #. v!#J �. +$ M�p� 4ÄPX�P�z!�Q"L�" |�Ã~"O�5XK �j�a��w ©>K�. w ©�#ÏP. ��Ï#È ��¨K#� ¹�°�� �Ï"P�s �#ÐCP´ �ª"P>" �#ÐKO"LÏ#5X" ©�#Ï Î«ª$ K#}5X" ©.
¨����� 3������ ¨O#�\ ©.�_�
 O�[Ì �Ï"P�s �#�FP´ �ª"P>" w �}Ä �#·Ï +�BO#�B OK�#ÐO#«q� ÎªwL6 w �}Ä O��" P5ÄK ��� ¨O#�\ ©ªP[Ï 
4X�«2 ©.	 �"PªQw 3'«Ð �������� GO��¹�bÏ Q"�©Ï"�5X" YwO #. É!#J ©. +$ M�ÃÏ 4sPX �P«y!¨Q"LÏ" ��qz"O�5XK ��"�}s #.
�#�Q#X Îª"�KKPy�� t�." 
��X ¨wPy!�"�}s ©. ©ªP[Ï Îª" Q" L}Ï"�6�� PxªK ��"�s w �"O#uÏ#�«2
Ow#[� �#XL}�� 
 �ª"P>" �#Ð¨#x5XK©5b\"K O#«5J" OK P5�. �#Ð#�}Ð" O w #Ð��qz"O�5XK 
#�\wO ©Ì �6O�� OK w L}ª#�Ï ¨K#Ã5X" #�}Ð"O�4W«Ï ��"Rz" ©ªP[Ï Îª" K#Ã� 4ª#sO 
L}\#.O��" P5ÄK �"P. "O ÎªRxª#> �#Ð#�}Ð" O #ª #ÐYwO 
#Ð��qz" O�5XK Q" �"©IWÏ Lª#. ¨L\ K#ª ��"�s�LÏO"K �#XO" 
�#�Q#X Îª" �#ÐO#«q� ÎªwL6 w �}Ä

KPÄ �O#5X L�E��#�Q#X V«ªO w P��> 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
#-p~" n�PF ,�6P6 �. �#[�" ��#X" �w �L\ ���6 	��� �O#�\
�[Ç�Q ��q �5��w �#`Ä" 4wO#[� #. KO"L�#5X" ��"� 4X" P�Q CP\ �.�[Ç�Q � �O#�.$ �XL��� V�#W�~r�q �"O#W.$ O�#[� ��XL��� �Pw!" �-5=� �#u$�[Ç�Q � �O#�.$ �XL��� V�#W�~r�q O�[w+$�XL��� �#�KO"L�#5X" ���6 CPe �#��. �[p�. ��#J+$ KP.O#w �XL��� �"P5wK �QO�#[w�XL��� � ��q 3#t�tE6 �WX�� "P�N2 ���"P." �#u$�.$�#�O#w �XL��� V�#W�~ ULu+#��O�#[���XL��� ,}e4t�tF �}Ä�#u$��"K#.$ � �O#�.$ �XL��� V�#W�~r�q �"L�2 O�#[� ��XL��� �pd~ L�F" �#u$�O#�.$ �Æ�~�OL�� �XL���V�#W�~r�q O�[w+$�XL��� �#�KO"L�#5X" ���6 CPe ����� LF"P�� �#u$�[Ç�Q � �O#�.$ �XL��� V�#W�~r�q ULu+#�� O�#[� �XL��� 4wP\ ��E� Pu#.L�E� �#u$
4wP\ KO"L�#5X" ��" ���L63#W}> Q" �K"LÃ6 OK4~�W�wUO#2 O�#[� �#XL��� Q" �F�O �"LX" P5wK �#u$ )��a�L�"�5\"K 4wO#[� O�wN���P[� �K��� ��#�� OK #-p~" n�PF ,�6P6 �. R�� P�Q K"Pq" � L�"�5\"K�O#�.$ 3#W�X'6 �XL��� V�#W�~r�q �P�� 3O"Q� �K#.$L�F" #aO �#u$+$¿.#�� �XL��� �"P5wK �"P�6 �#y[�"K �t}J b#�J L�=� �#u$�[Ç�Q � �O#�.$ �XL��� V�#W�~r�q �[Ç�Q � �O#�.$ �#��Ç-\ �ÃX�6 P5qK ��-� ��aO �-5=� �#u$



,~#d�4XP�q
�������Ep¼ �������"��Ä� ��Lt� ��
� 3#�}w ��� o�O#Ã6 ����� �[Ç�Q � �O#�.$ OK �P�N2M�p� ����
� O#wY�O��� |�#X� ����� �R}q ��"�5X" ������� Y�2OK ������� ZÇB ������� +$ �������» +$DdX �P�z!�Q"L�" �}�X� �������» v!#J DdX ,�PI6 Q" �P�z�}> �}�X� �������» Pz!$ �������» 3#Ä�e" 4-: �Pq �������» |E� +#I5�" �����» �EdX �[Ç�Q � �O#�.$ OK �P�N2M�p� �������� ����QP�Q �[Ç�Q OK ��#u Æ�~�OL�� 4�"L� �������� ,_� ������ Z�#�Q$ �"P>" ����
�� 3#-X#E� ���� ��"�5X" Æ� Y�O ������ oÄ#`� ��"�5X" Y�O ����
�� �[�#�Q$ b#t� �w!"P6 ���� v!#J �P�N2M�p� �p�¼�6 �L�.�t-e ��



�� {#9� ���� ��"�5X" Æ6 ������ oÄ#`� ��"�5X" ������ Y�O�K <�#5� �W�#t� ����
�� #6 �� � �O#�\4X��2�� NJ%� � ¿.#�� ��



#�~�L>4XP�q
� V���~ � ow!#�5X�w �d."O OK M�p� �#�P5�"O#2 �� {�L>�� v!#J �P�N2M�p� �p�¼�6 �L�.�t-e �� {�L>�� M�p�Z�#�Q$ �#��K"K �� {�L>�» IR ���Ã6 �"P. �K#p5X" KO�� �#��K"K �� {�L>�� N � D ���Ã6 �"P. �K#p5X" KO�� �#��K"K �� {�L>�� Y�O�K Q" �}¼#F <�#5� �� {�L>�� Y�O�K OK ,DYH � , � = �W�#t� �� {�L>

#�}Ç\4XP�q
� #Ç�P�$ v!#J 4i#pF �#�Q#X Ph� U#X" P. M�p� �#���E�� �5XK �� |Ç\� �[Ç�Q �#�[�#�Q$ OK �P�N2M�p� �#�P5�"O#2 �� |Ç\�� Y�2OK � �R}q ��"�5X" �� |Ç\�� ZÇB j�� �K �� |Ç\�� ��"�5X" OK+$s�Ä �P�z!�Q"L�" �"P. �XL��� |\" �. |_5� +�u �� |Ç\�� �.#5W�" DdX ��#. o}5I� r#�Ä" OK v!#J ��#u Æ�~�OL�� 4�"L� Z�#�Q$ |E� �� |Ç\�» �#�Q �. 4-W� �Ã�=6 M�p� ��E�� �� |Ç\�� oÄ#`� ��"�5X" Z�#�Q$ OK �#�Q �. 4-W� �Ã�=6 M�p� ��E�� �� |Ç\



��Lt� ��
M�p� ��"�O�4~��X �>OK �w ��P�N2M�p�� � K�\�� �L��#� �M�p�� )F�d¼" v!#J ��OK �. DdX Q"+$K�O�L��"Pqv!#J �P�N2M�p� �4X" �O#�.$ ����Q OKv!#J �#��_I[� ��P5��� Q" �Ç� 
KO"K�� �#�. "O v!#J ��OK �. +$��#u�. �"�dt� Q" L�"�6�� � 4X" v!#J �EdX �#���� GP��� 3"P��l6 � �#�5J#X 
4q#. �|�-u Q" �KLÃ5� |�"�Ä ¿.#6�"P. �w ��#��P�z!�Q"L�" 
�[Ç�Q � �O#�.$ 3#Ã~#d� OK 4}Ä ���� �. �L\#. �5\"K P�y�[B �#�6�#p6 Py�K �dt��4X" O"KO�JP. �T�� 4�X#WF Q" KP�z�� 3O�¼�P�N2M�p� �#�P5�"O#2 ���Ã6
�. +$ �"�hE~ M�p� 4ÄPX � |�#\ 
v!#J OK +$ M�p� o}5I� �#�P5�"O#2 ���Ã6 
|�Ã~"O�5XK ��" ��"O" Q" nL��K���^I[� �}wO�e�. � ��#2 M�p� 4ÄPX ���Ã6 
��Ã� �#�Q 3L� OK v!#J �. M�p� |.#u +$s�Ä ���Ã6 
v!#J����QP�Q �[Ç�Q ��EdX �[Ç�Q 
�O#�.$ �#�FPe OK #��$ Q" �K#p5X" �v!#J �.+$M�p�3#�¼�_J �3�K#Ã��4X"�Q" L�6O#-Ä �}�> Q" �w KO"K K�>� v!#J �. +$ M�p� 3#�¼�_J �P�z!�Q"L�" �"P. �p}5I� �#�\�O
�[Ç�Q � 	 �5[� Q" P�m �.
 �O#�.$ �#�\�O ��}w �"P. ,X#�� 
	��"�5X" Æ� �oÄ#`�
 ��"�5X" Y�O�
�[Ç�Q � 	�5[� Q" P�m �.
 �O#�.$ �#�\�O ��}w �"P. ,X#�� 
ÆB�w �#�6Pw Y�O�
�5[� �O#�.$ Y�O�"P. ,X#�� 
�>�PJ �#�P> � �K�O��#�P> Y�O�
�5[� �O#�.$ Y�O�"P. ,X#�� 
�5W. �6�PX �5[� Y�O�
O"L-�\ �a"O" OK �T�� �. �5[� �O#�.$ Y�O�"P. ,X#�� 
�dt� �KY�O�
�O#�.$ �#�\�O ��}w �"P. ,X#�� 
�dt� Æ� Y�O�
�[Ç�Q � ��"O#. �O#�.$ Y�O�"P. ,X#�� 
�\O#. Y�O��. +$ ��#u M�p� Q" �#���e" �"P. 
Y�O��" OK �4X" �K�.Y�O��P5=�" O oÄ#`� ��"�5X" #. �P�z!�Q"L�" 
���w!#6½Pq 
��"�5X" �K |¼#q LF OK +$ K�>� ,-X �. �w ,�6P6 ��" �. �KKPz�� �K#p5X" �6OK �6 ��"�5X" �K Q" 
v!#J��"�5X" �K ��. |¼#q LF Q" ctq �-�#> 4[� � L\#. ��#u 3O�¼ �. ��#w ��#�� ��"�5X" Q" +$ M�p� �w 4X" ��"P.�L�K �#[� �.�J �. "O v!#J �P�N2M�p� 3#�¼�_J L�"�6�� 
��#�� ��"�5X" Q" +$ M�p� 
��"P.#�. �KP�z 3O�¼
�LÄ Q" �\#� �#dJ �w4X" K#�Q �"�Q"L�" �. )���Ä 
�P�N2M�p� �"�td�� 3"P��l6 �w4X" �K"K �#[� P�J" +O#=6oÄ#`�� ���"�5X" Q" �K#p5X" 
L�L> ¿>"P� Q" �JP. OK 
�O ��" Q" �4X" vL�" �$ |.#t� OK ���P�. ��"�5X" K�>��4X" �L\ �K"K^�I[6 �q#w ��"�5X" Æ� Q" #��6 �P�z!�P�. � �L[� ��¼�6

�



�P�z!�Q"L�" KO�� OK���t5W� �.P=6 ���w!#6 � �K�.�}}�~"��. �#��#�Q#X ��¼�6 U#X"P. (P_E�� ��"�5X" Æ� Y�O���" #�. P�zOK �#X#�\O#w �w K�\�� ��¼�6 "N~ 
4X" �5\"L� K�>� �"P�" OK ��"�5X" Æ� cX�6 M�p� �#�P5�"O#2����6 CP�e s�P�e Q" "O <�#5�� � L��O�$|��Ä ��. Y�O �K ��" ��. ��#��W�#t� 
,X#�� c�"P\ OK 
#��P�z!�Q"L�"�L��K O"Pu ���ÄUP5XK OK O�[w+$�XL��� �#�KO"L�#5X"
KO�� 
��"�5X" Æ� � oÄ#`� ��"�5X" �#�\�O �. v!#J �. +$ M�p� 3#�¼�_J �P�z!�Q"L�" 
|�Ã~"O�5XK ��" OK�4X" �L�KPz Pw!M � �O#�\4X��2 OK �P_5I� CP\ 
�KP-�#� �#�\�O P�#X KO�� OK � �5qPz O"Pu 8E.

3#�}w! ��
�4X" �L�$|�Ä �. �K#p5X" P�Q ���Ä �o�O#Ã6 Q" |�Ã~"O�5XK ��" ���6 OK

o�O#Ã6 ���

�� ,QILOWUDWLRQ �� &RPPXODWLYH ,QILOWUDWLRQ

� �P�N2M�p� ���K�\�� �5pz v!#J ��OK �. DdX Q" +$��#u M�p� �L�L2 �.
��Ã�=6 M�p� ���K�\�� �5pz ^I[� ��#�Q �hE~P� #6 M�p� j�P\ �#�Q Q" v!#J OK �5q#�M�p� +$�Ã�=6 O"Lt� �.

�� ,QILOWUDWLRQ 5DWH � ,QWDNH 5DWH

� M�p�4ÄPX ���S"� Q" L\#. ��#u 3O�¼�. v!#J OK+$ M�p� �5u� �K�\�� �5pz �#�Q LF"� OK v!#J DdX Q" �5q#�M�p� +$s�Ä �.��. +$ � 4W��� ��#�u ��#w 
�5[� �O#�.$ �#�O#�\ OK v!#J �. +$ M�p� �K�\�� �K#p5X" �,QILOWUDWLRQ 5DWH�M�p�4ÄPX �K�\�� �K#p5X" �,QWDNH 5DWH� �S"� Q" ���Ã�4~#F ��" OK 
L�w�� M�p�v!#J �. R�� �-�#> 3O�¼�L�w�� P��l6 �#�Q {�e OK �4X" P�l5� �P5�"O#2 v!#J OK+$

�



�� ,QVWDQWDQHRXV ,QILOWUDWLRQ 5DWH � ,QVWDQWDQHRXV ,QWDNH 5DWH

��"�hE~ M�p�4ÄPX ���K�\�� �5pz ��#�Q �hE~ P� OK M�p�4ÄPX �.

�� $YHUDJH ,QILOWUDWLRQ 5DWH� $YHUDJH ,QWDNH 5DWH �� %DVLF ,QILOWUDWLRQ 5DWH � %DVLF ,QWDNH 5DWH

� cX�5� M�p�4ÄPX ���K�\�� �5pz ��#�Q �hE~ P� #6 M�p� �L�L2 Q#m$ Q" M�p�4ÄPX ��y�#�� �.
� ��#2 M�p�4ÄPX ��M�p�4ÄPX �$ �. �wLXO��4.#: )5-W� LF �. �6L� Q"V2 � L.#���Z�#w �#�Q 4\Nz #. v!#J �.+$M�p�4ÄPX�K�\�� r�e" ��#2

�� 9HUWLFDO +\GUDXOLF &RQGXFWLYLW\

� ��#u Æ�~�OL�� 4�"L� ��4�"L�� 
L�w��� M�p�� 	 j#-\" 4~#F OK 
 v!#J �t�Ä �#���� OK ��#u 3O�¼ �. �#�Q LF"� OK �w �.$ s�Ä �.�#�P> �~�" �w 4X" ��" OK ���#u Æ�~�OL�� 4�"L�� #. ��P�N2M�p�� �X#X" 3�#p6 �K�\�� �5pz ��#u Æ�~�OL���L�w��o�PÃ6 "O j#-\" c�E� OK � v!#J ��OK OK +$ ��#u �#�P> ���K � v!#J ��OK �. DdX Q" +$ K�O� ��#u�KP�z�� O"Pu �>�6 KO�� ����QP�Q �[Ç�Q OK )6L�Ä �w4X" v!#J Q" �"�_I[� ��#u Æ�~�OL�� 4�"L�
�[Ç�Q � �O#�.$ OK �P�N2M�p� ���

s�Ä 
��~�" 4.�eO 
v!#J �#�5J#X 
v!#J 4q#. � �. �"�6�� #��$ �}�> Q" �L�P:�� �P�N2M�p� �L�L2 OK�K#�Q |�"�Ä��. � {�}E�� �#�Ç��� O"Lt�� 
�O#�.$ +$ OK 4}�X � UO �P�h� 
s}Ã� L�#> K"�� O"Lt� 
v!#J � +$ �#�K 
+$4.#: �.P=6 �. �KPw �O#\" ���4IX �vP6 � QOK K�>� �v!#J �zKP[q 
v!#J �+$OK{K#-6 |.#u ��LX]�_J� KO"K P�Q 3O�¼ �. ��#�� �"�d."O �#�Q #. v!#J OK+$�Ã�=6 M�p� �w4X" �L\
=  NWD ���

��$ OK �w!
P5��5�#X ,WFP. v!#J OK+$�Ã�=6 M�p� � =

�



N �4X" P�l5� Æ� #6 Pp¼ ��. �$ P�K#t� � �K�. LÃ. ��L. D 
4X" 3�#p5� v!#J j�� ,WFP. �w �P�K#t� � D�N�L\#.�� /7�D LÃ. �"O"K
4Ä#X ,WFP. �L\�P1X �#�Q #� �Ã�=6 �#�Q � W�K�. L�"�J P�Q 3O�¼ �. ��� �d."O Q" �P�zs5[� #. �"�hE~ M�p�4ÄPX
,  DNWD�� ���
�#�Q P. �Ã�=6 M�p� ��Wt6 Q" 
^I[� �hE~ P� #6 �P�z!�Q"L�" Q#m$ Q" cX�5� M�p�4ÄPX #� M�p�4ÄPX ��y�#��� ��"P.#�. �L�$��4XK �.
,DYH  NWD�� ���

�4X" 4Ä#X P. P5��5�#X ,WFP. M�p�4ÄPX ��y�#�� ,DYH �$ OK �w!
r�e" ��#2 M�p� 4ÄPX �$ �. �w LXO���5.#: )5-W� LF �. � L.#��� Z�#w �"�hE~ M�p� 4ÄPX 
�#�Q 4\Nz #.���" 
KKP�z �"�h�E~ M�p� 4ÄPX L¼OK �» {K#Ã� �#�Q �. 4-W� �"�hE~ M�p� 4ÄPX 3"P��l6 �#zP� �KKPz��� ��"P.#�. �KPw½Pq ��#2 M�p�4ÄPX �"�6�� "O M�p�4ÄPX
BB  BB �DNW D���  BBB ,  BBBDNWD��G,GW GGW ��� ���
DN�D���W D��  BBBDNWD����� #� �
�D���  BBBW��� #� �
WE  ��_�D���_ ���

��
,E  DNWED�� ���

�



� �$ OK �w!
� 4Ä#X ,WFP. ��#2 M�p�4ÄPX �. �L�XO �#�Q � WE�4X" 4Ä#X P. P5��5�#X ,WFP. ��#2 M�p�4ÄPX � ,E


L�w�� |�� Pp¼ �. �"�hE~ 4ÄPX 
4�#���. ��X �. �#�Q �KPw |�� #. �w4X" ��" OK r�qc."�O �X#X" {#Ç\"#. �BPz �4X" �$�6"M 3#�¼�_J Q" �Ç�v!#J �P�N2M�p� �w "P�Q �KO"K¾u#�6 M�p� �L�L2 #. |�Ä OK �w�~#F OKV���~ � ow!#�5X�w 
PwN~"r�q|Ç[� ¿qO �"P. "N~ �LXO��� Pp¼ �. 4�#�� OK �~� 
L.#��� Z�#w �#�Q 4qP[�2�L�KPwC�¼" P�Q |Ç\ �. "O r�qc."�O
=  NWD � IRW ���

��$ OK �w!P5��5�#X ,WFP. v!#J OK+$�Ã�=6 M�p� � =N �4X" P�l5� Æ� #6 Pp¼ ��. �$ P�K#t� � �K�. LÃ. ��L. D 
4X" 3�#p5� v!#J j�� ,WFP. �w �P�K#t� � D�N�L\#.�� /7�D LÃ. �"O"K4Ä#X ,WFP. �L\�P1X �#�Q #� �Ã�=6 �#�Q � W4Ä#X P. P5��5�#X ,WFP. 3L� ����e M�p� �O�KÆ� Q"V2 
��#2 #� ��#�� M�p�4ÄPX � IR�K�. L�"�J P�Q 3O�¼ �. � �d."O Q" �P�zs5[� #. �"�hE~ M�p�4ÄPX
,  DNWD�� � IR ���
�#�Q P. �Ã�=6 M�p� ��Wt6 Q" 
^I[� �hE~ P� #6 �P�z!�Q"L�" Q#m$ Q" cX�5� M�p�4ÄPX #� M�p�4ÄPX ��y�#��� ��"P.#�. �L�$��4XK �.
,DYH  NWD�� � IR ���

�4X" 4Ä#X P. P5��5�#X ,WFP. M�p�4ÄPX ��y�#�� ,DYH �$ OK �w!

�



KLÃ5� �#�[�#�Q$ �L�.¿�> |¼#F �L�w�� |�� IR4�X �. , O"Lt� 
W �L\K#�Q #. 
L�$��P. � �d."O Q" �w�O�e �.�4X" �L\�K"K �#[� � |Ç\ OK �w4X" ��#���E�� �5XK 
o}5I� se#�� OK �6&6� #Ç�P�$ v!#J 4i#pF �#�Q#X� {�L> OK #���E�� �5XK ��" o}5I� �#�P5�"O#2 �L�#����^I[� "O #�w!#J M�p� �}w3#�¼�_J #���E�� ��"

�� &XUYH 1R � � .RVWLDNRY � /HZLV

�. #� 3L� ����e OK M�p�4ÄPX Py�#�. 4t�tF OK 
� �O#�\|Ç\ OK;OL�����E�� �O#�\ �4X" �L\ �K"K �#[��4X" 4Ä#X P. @��" ,WFP. ��#2 M�p�4ÄPX nPÃ� Py�K �#�.

�� *KDUEL

	����
 ��.Pm Ph� U#X"P. �V���~ � ow!#�5X�w �d."O OK M�p� �#�P5�"O#2 �� {�L>
��E�� �O#�\ N D IR 4Ä#X�Q" V2 M�p�4ÄPX v!#J j��LQFK�KU P�PLQD P�PLQ PP�KU»�»� »�»�»� »���� »���� � UO»��» »��»� »���� »���» �»��� »�»�»� »���� »���� �»��» »��»�� »���� »���� �»��� »����� »���� »��»� � ���~UO»��» »����� »���� »���� �»��� »����� »���� »���� �»��» »����� »���� »���� �»»��� »����� »���» »���� ��»��» »����� »��»� »��»� �� �5}�X ��~»��» »����» »���� »���� ��»��» »����� »���» »���» ��»��» »����� »���� ��»�� �»»��» »����» »���� ����� �� ��\ ��~��»» »��»�� »���� ����� �����» »����� »���� ����» �� ��\��»» ������ »���� ��»�� ��

�



V���~ � ow!#�5X�w �d."O P. ��5-� #Ç�P�$ v!#J 4i#pF �#�Q#X Ph� U#X"P. M�p� �#���E�� �5XK �� |Ç\
DdX ��#. OK �v!#Jo}5I� r#�Ä" OK ��#u Æ�~�OL�� 4�"L� �w4X" �Q���#z 
����QP�Q �[Ç�Q3#Ã~#d� OK�#[� "O M�p� �#�P5�"O#2 � |Ç\ �KPw �K#p5X" ��"�5X" Y�O Q" �"�6�� O�h�� ��" �"P. �K�\ �P�z!�Q"L�" �.#5W�"�KO�$4XK �. P�Q �d."O Q" "O v!#J OK+$ M�p�4ÄPX �"�6�� �XO"K ���#u U#X"P. �L�K��
,  NT � BBBBBBBBB �K � = � S= ���

�[Ç�Q �#�[�#�Q$ OK �P�N2M�p� �#�P5�"O#2 � � |Ç\
�



�� 7UDQVPLVVLRQ =RQH

4.�eO �. R�� 4.�eO L¼OK ��"P.#�. 
4X" j#-\" 4.�eO K�LF OK4.�eO �{#t5�" �td�� OK v!#J 4.�eO ��B�L�w�� |�� Pp¼ 4�X �. S �O��" Q" �K�\��Æ�KR� �TVDW� j#-\"
T ����������� TVDWS ����������� R
�. Æ�~�OL�� �#�K"Pz � K�\�� K#�Q K�S #. �W�#t� OK = �6L� Q"V2 � L�w�� |�� NVDW 4�X �. NT4~#F ��" OK�KPw L�"�J |�� Æ� 4�X
BBBBBBBBB ����� BB ������ �K � = � S= == ��»�

� �#=�"PX �
IR  NT � BBBBBBBBB � a NVDWK � = � S= ����
�KPw½Pq ��#2 M�p�4ÄPX {K#Ã� )-�Pt6 �"�6��Z�#�Q$ KO�� ��� OK "Ov!#J ��#u Æ�~�OL�� 4�"L�,�6P6 ��" �.j#-\" �td�� 4.�eO #.4X" �Ç��{#t5�" �td�� 4.�eO �w��"4}Ä �.Æ-X 4q#. #. �#�w!#J OK �w4X" Pw!M �. �Q�M�p�4ÄPX �"�6���4~#F ��" OK � KP�z�� �}¼#qÆ� Q" Æ�~�OL�� �#�K"Pz 
L\#. �5\"K �"�hF�� |.#u 3�#p6�KPw½Pq v!#J ��#u Æ�~�OL�� 4�"L� {K#Ã� "O ��#2

O#wY�O ��
|�#X� ���


+$ 
4Ä#X 
+$ DdX �P�z!�Q"L�" �}�X� 
ZÇB 
Y�2OK 
�R}q ��"�5X" �|�#\ 
Z�#�Q$ �"P. Q#�� KO�� |�#X��4X" �BO#2 #� ���}�#� �uO� � ��#�.Q"P6 
Zw!cJ

�



�R}q ��"�5X" �����
�w K�\�� ��¼�6 �L��\�� �5J#X 	@��"��
 P5��5�#X�» Q" Z�. Pdu �. n#¼ �K��q rO� #� � �~�~ Q" #���"�5X"�R}q ��"�5X" �-~ �5W�#. 
L.#� Z�"Rq" �$4�#Ia |�~K P� �. �w�6O�¼OK �L\#. P5��}�� �K �K��q�uO�4�#Iaj#p6O" �. ��#���"�5X" Q" �w K�\�� ��¼�6 �~� �L\#. P�l5� P5��5�#X �� #6 �� ��. L�"�6����"�5X" j#p6O" �K�\ R�6�KKPz �K#p5X" P5��5�#X�»
�-~ OK P5��}�� � K�LF 4�#Ia � P5��5�#X� K�LF ½PÄ �. �R}q �"��W6 �"�6�� �O"NzO#w4~��X O�h�� �.�L�K�� �#[� "O �R}qY�2OK � ��"�5X"� |Ç\ �K"K Y�> #���"�5X" ��#u�q

Y�2OK �����
{��e �K�\��� �K#p5�X" �R}q �\�2OK Q" 
ZÇB �}�X� �. v!#J |J"K �. ��"�5X" �L�"O �#Ç�" �KO�$��"Pq �"P.�4X" P5��}�� �� |u"LFY�2OK4�#Ia � ��"�5X" Pdu Q" P5[�. P5��5�#X�» #6 � ���Ã�Y�2OK

ZÇB �����
�#[� "O ,X#�� ZÇB j���K � |Ç\ �K�\�� �K#p5X" ��y�X �[ÇB Q" 
v!#J |J"K �. �R}q ��"�5X" �L�"O �"P.�L�K��

+$ �����
�K#p5X" 
K�\ �5qPz O#w!�. �a"O" �O#�.$ O�h�� �. �ÃX�6 CPe OK �L��$ OK 4X" O"Pu �w �.$ Q" L�#. Z�#�Q$ ��" OK�KKPz!�K�\�� |�Ç[6 �P5�~ �»» �Ç[. � cX�5� �5W. OK nPi 
|dX �K"LÃ6 Q" +${#t5�" |�#X� ���Ã�

�� 6RGLF 6RLOV

KP.O#w #. � K�>�� ¿a� OK �L\ �P�z!�Q"L�" �P�N2M�p� �"R�� )���Ä ����LX�a"O" OK �w4X" �O�$K#� �. �Q��#�[�#��Q$ <�#5�� �.#��QO" OK L�#�. j�a�� ��" "N~ �4X" C�¼" Q" V2 �a"O" �P�N2M�p� Q" P5�w 
�O#�.$ +$�KP�z O"Pu �>�6 KO��v!#J �P�N2M�p�

�



+$ DdX�P�z!�Q"L�" �}�X� �����

�� +RRN *XDJH �� (QJLQHHULQJ 6FDOH

�KPw �K#p5X" �"�6�� �$ �.#[� |�#X� #� � ��XL��� |\" � �+�u Q" 
#���"�5X" OK+$DdX 4�Ãu�� 4�"Pu �"P.�L�K�� �#[� "O �XL��� |\" #. �"P�� +�u 
� |Ç\
v!#JDdX,�PI6 Q" �P�z�}> �}�X� �����


�BO#2 �"�Ç6 Q" 
#���"�5X" |J"K �.+$YR�O �#y�� OKv!#J DdX,�PI6 ��zKO�J���. Q" �P�z�}> O�h�� �.�K�\�� �K#p5X" �$ �.#[� #� ���}�#� �uO� 
�5I6 
"�t�
Pz!$ �����

��" Q" �4X" �O�Pa Pz!$ Q" �K#p5X" 
#��$ Q" ������5\"KP. #� �v!#J o}5I� �#���� 4.�eO 4�Ãa� �XOP. �"P.Pz!$ Pdu �BP� �KPw �K#p5X" R�� Z�#�Q$ �#�#2 OK ��"�5X" P�Q OK �5.�eO ��-> 4�Ãa� �XOP. �"P. �"�6�� �}�X��K�. L�"�J �"�6 �P5[�. 4~��X #. O#w �K"K �#=�" 
L\#. P5�w!
3#Ä�e"4-: �Pq �����

�KKPz��4-: � �O#�\ �Pq OK �P�N2M�p� �#�[�#�Q$ �. b�.P� 3#Ä�e"
|E� +#I5�" ���

�EdX�[Ç�Q � �O#�.$ OK �P�N2M�p� �����
�K�LE�� nPÃ�� � �L��#��� L�#�. �.#I5��" |E� �4X" O"KO�JP. �"�T�� 4���" Q" Z�#�Q$ ,X#�� |E� +#I5�"P5��5�#X�K Q" �$�#�q#Ç\ s�Ä�w�$Py� �K�\�����¼�6 �5W. �}X �#�w!#J OKZ�#�Q$ �K"K �#=�" �L\#. Ph�KO��O�-�Ä �#�}E�� � P�h�� �P�y�K KO"�� Z�#�Q$ |E� +#I5�" OK �L\#. �L\ �#=�" �-u R�� ��Ç\�}X |�Ä � P5�w!
L�O"K K�>� �K#ÄP�m �#�J"O�X #� � Nq#�� P�#X #� �Y�� ��� #��$ OK �w��#�}E� #� � �P~#� �#��"O �3�$��\#�)���Ä�J�y�X �#����Q OK �KKPz��+#�5>" b#t� ���z��" OKZ�#�Q$ �K"K �#=�" Q" � KP�z�� O"Pu �>�6 KO�� R��

��







Q" 
KKPz��� ��¼��6 3O��¼ ���" OK �KPw �K#p5X" Y�O ��" Q" �"�6��� 
��"�5X" s�uK ,_� �#Ç�" �LÄ 4}Ä �.� v!#J 4q#. 
Z�#�Q$ |E� �K�\ �K#p5X" �P�N2M�p� �P�z!�Q"L�" �"P. ÆB�w �#�6Pw Y�O P�h� Py�K �#�\�OOK �K�\�� ¿u"� �>�6 KO�� ��~�" P5��5�#X�» OK]�_J�. 
v!#J �#�5J#X #. �"P�� 
s�Ä �. 4-W� �$ 3"P��l6¿u"� �>�6 KO�� #��.#�QO" OK �^I[� �5W�#. �K�.���LX3L\ 
KO"K K�>� �$�K�. ���LX{#�5F" �w��#�w!#J�"P. ��#������
KO��,WFP. ��R~ 3O�¼OK � KP�z�� O"Pu �XOP. KO��v!#J 4.�eO Ph� Q"Z�#�Q$ |E� �K�\���Q �O#�.$ �#�Q 
{��Ã� O�e �. �w KP�z 3O�¼��#y�� Z�#�Q$ KKPz�� ��¼�6 �K�\�� �5\"KP. 4.�eO ���Ã6��#y��� c��"P\ ��P5�. �KP�z�� 3O�¼ v!#J 4.�eO �5qPz Ph�OK #. <�#5� P�Wp6 {#F P� OK �L\#. �L�XO "Pqc�"P\ #. ����Q �"�5. �A�#�B �L\#. �L\ �O#�.$ O#. � #6 � � �KO�JÆW�K � �I\ �Ä"OQ ���Q �w K�\��|¼#FK�>� �$ OK ��#�z �A�#�B �~� �KP�z �#=�" b#t� �$ OKZ�#�Q$ �w4X" P5�. 
KPw "L�2 "O �#�z Q" �O#Ä �~� 
O�wN�<�#5� 
L\#. �L�#� �u#. Z�$ 3O�¼ �. #�~#X ����Q �A�#�B �KP�z O"Pu �>�6 KO�� <�#5� P�Wp6 OK L�#. 
L\#. �5\"K�4W�� ���Ã6 |.#u �X#�\O#w Ph� {#�Ä" ��L. �P�z!�Q"L�"
����QP�Q �[Ç�Q OK ��#uÆ�~�OL�� 4�"L� �����

�� 1RQ ,VRWURSLF

�. KO�JP. {#�5F" �w �e#t� OK ���A�� � L�"�L\ j"L." �L��P�� P�m c�"P\ U#X"P. �w ��#�~��Pq Q" �K#p5X" �"P.�KP�z O"Pu �>�6 KO�� L�"�6��Z�#�Q$ ��" �K"K �#=�" 
L\#. �5\"K K�>� ��Ia M�p� |.#u P�m #� "�"P6 ���� �����\#� O�-Ä 
�}X K�>� �#zL�K Q" Ph�KO�� |E� +#I5�" 
KP�z�� 3O�¼���Q r#�Ä" OK ���Ã�Z�#�Q$ ��" ��Bv!#J OKP5�� P9w!"LF s�Ä�. �~"K�z"L5." Z�#�Q$ �"P. �4W�� �5�K�LE� �"O"K �L��wK�LE� |�"�ÄP�#X #� �3�$Æ� P� ��O OK L�"�6����"�5X" �4X" ��#Ç}2 3O�¼ �. �Py�K � ��#u {"K�z��" �#��O"��K Q" �Ç� �KKPz�� PpFK"LÃ6 �w K�\���O�$K#� �L�w��� Q�#=6 ZÇ�Q ,_� s�Ä Q" ���Ã�{"K�zs�Ä �	� |Ç\
 K�\ �K"K O"Pu #��}2 Q"�w!"P6 �4q#. Ph� Q" �w�"��� OK #���"�5X" Q" �PX P� � KO"Kb#-6O" v!#J �L�.��� �. #���"�5X" ,_� |E� � #��}2�4X" K�LE� ���Ã� �S�P2 P� OKZ�#�Q$ b#t� K"LÃ6 �KP�z�� O"Pu 
4X" �$����#2 #� � ���#. �#���� Q"3�#p5��$ 4�#Ia �w K�\�� �#=�" ��#���� OK Z�#�Q$ ���Ã� �L\#. �"P�� �q#w ��>�6 #. L�#. �$ �K"K �#=�" 3O�Pa�L\#-� P5�w P5��5�#X�» K�LF Q" 
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�.#5W�" DdX ��#. o}5I� r#�Ä" OK v!#J ��#u Æ�~�OL�� 4�"L� Z�#�Q$ |E� �� |Ç\
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�KKPz�� Pw!M ��"�5X" ,_� o}5I� |F"P� P�Q OK �K�\ O"PÇ6 �}FP� �X OK |u"LFZ�#�Q$ �w K�\�� ��¼�6�K�\��+#I5�" #���"�5X" ,_� �"P. ,X#�� |E� ��� L�. K#p� �. �>�6#. ������K�\�� �KP. �Pq v!#J |J"K �. 4XK Æ�w #. � �L\ �K"K O"Pu v!#J DdX ��O P. ��"�5X" ������KP�z�� O"Pu ��"�5X" ��O�R}qY�2OK �����v!#J |J"K �. ��#u 3O�¼�. ��"�5X" �w KPw4uK L�#. �KKPz�� KO"� �.PaL�B �R}qY�2OK�.ZÇB #. ������4X" �q#w�[B 4uK LFOK�5uK ���Ã��~� �KPw �K#p5X" ��#�. Q"P6 Q" �"�6�� O�h�� ��" �. �K�O �Pq�LXP. ,X#�� s�Ä �. ��"�5X" #6 L�Q#X��KO"� �.Pa OLu�$�$ �.ZÇB #. � �K#5W�" �R}qY�2OK��O ������w K�\ KO"� �O�e #��.Pa �w K�\ �ÃX L�#. �KP�z O"Pu �XOP. KO�� 3#ÃqK �. L�#. ��"�5X" �K�.Q"P6v!#J Q" "O ��"�5X" L�#. 3O�¼ ��" P�m OK �K�\ v!#J KO"�4J"��Ç� � �h�� 
��#u 3O�¼ �. ��"�5X"��OKP5��5�#X�� K�LF L�#. ��"�5X" �K"K �#=�" |-u |E� �. Æ�KR� �}E� OK "O Z�#�Q$ � KPw ;O#J�K�O �Pq v!#J� K�\�� {#�Ä" ���OK��"�5X" KO�� OK "L5." r�q|F"P� 
K�\ �K#p5X" oÄ#`� ��"�5X" Q" �w �KO"�� OK�KKPz�� �"Lu" r�q CP\ �. ���P�. ��"�5X" ,_� �. 4-W� V1X
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�K ��. OKZ�#�Q$ �#�5�" #6 +$ O"Lt� ��" �w KKPz�� �ÃX �K�\�� P2 +$ Q" P5��}�� �» K�LF |u"LF�K�\ �P�z�}> ���P�. �Aa�F �L\�~#J Q" � L�#�. �u#. ��"�5X"	oÄ#`� �#���"�5X" OK ���OK��"�5X"
 ��"�5X" �6 OK �$ �.#[� #� � "�t� 
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��}�#� 
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�BO#2�Ç6 ������w �}E� �K�\�� �P�z!�Q"L�" +$ s�Ä 
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P�I-6 Q" �P�z�}> �"P. ������K�\ �L�\�2L\#. �#6�w #�5�"Pu ��. �}¼#q "L5." OK L�#. ���Ã� �KKPz�� O"PÇ6 #��P�z!�Q"L�" ,X#�� ��#�Q |¼"�q OK �����Æ� 4\Nz Q"V2 �K"K Z�"Rq" "O #��P�z!�Q"L�" |¼"�q �"�6�� 3L� ��" Q" V2 �	�t�uK �» #6 � K�LF
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#�w!#J P9w!"OKOK �KP�w |�LÃ�6 M�p� 4ÄPX �. �>�6 #. �5W�#. "O #�5�"Pu ��. |¼"�q �KKPz�� ��¼�6 O#. Æ� 4Ä#X�}w �"�LÄ#u �"��Ä �. �L\#. Q#�� �P5[�. �#��P�z!�Q"L�" �. 4X" �Ç�� 
K#�Q M�p� 4ÄPX #. ��#�w!#J��#�Q #6 #��P�z!�Q"L�" ���Ã� �L�w Q�#=6 P5��}���� Q" L�#-� �P�z!�Q"L�" �K ��. OK M�p� �w 4pz �"�6��Q#�� KO���#�Q 
�w M�p�4ÄPX #. �#�w!#J OK �L\#. �L�XO�5.#: )5-W� LF �. M�p�4ÄPX �wL.#��� ��"K"�#�w!#J �"P. �#�Q ��" �w �~#F OK 
KKPz ����e O#�W. 4X" �Ç�� 4.#: M�p� 4ÄPX �. �L�XO �"P.�L\#. P5�#6�w L�"�6�� 
P5Ç-X3"P��l6 L��O � K�\ ��XP6 ��5�O#y~ Nm#w ��O P. �}¼#F <�#5� 
 Z�#�Q$ �#y�� OK �w K�\�� ��¼�6 �����4�"Pu O#�B |u"LF 
 ,�\ P��l6 Q" V2 �w L.#��� ��"K" ��#�Q #6 Z�#�Q$ �KP�z O"Pu �>�6 KO�� 
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�w K�\ �� ��¼�6 �}wO�e �. �KP�z O"Pu �XOP. KO�� ��"�5X" P�Q OK �$�5.�eO GP��� � v!#J �#�����K�\ �XOP. �4-: #���"�5X" Q" �Ç� P�Q OK |u"LF v!#J �5.�eO GP��� �d�"P\ P� OK�L\#. �K#�$�LÃ.Z�#�Q$ �"P. #6 K�\ �K"K �[5W\ v!#J Q" �KPw;O#J Q"V2 #���"�5X" ������
3#-X#E� ��

Y�O #. L�"�6��v!#J OK +$ M�p� 4ÄPX ���Ã6 �"P. 3#-X#E� �K"K �#=�" � #��P�z!�Q"L�" <�#5� |�}E6 � ��R=6OK�K�\�� D�P[6 ��M �5XK Y�O #. 3#-X#E� |F"P� �KP�N2 3O�¼ �"��#�"O 3#�#Ç�" Q" �K#p5X" #. #� � �5XKL�#. 
�L\�P�z!�Q"L�" b#t� �. ��E�� �K"KYQ"P. OK �w4X" ��¼�6 |.#u �5Ç� ��" �"��#�"O3#�#Ç�" Q" �K#p5X" KO���L\#�. �5�\"K K��>� 
L�P�z�� O"Pu 3"P��l6 ����Ä L��O Q" ;O#J �w �e#t� nNF � 3#Ä�e" Z�"P�� 3#�#Ç�"��#�5�" �#�5�Wu � D ���Ã6 �"P. ��E�� ��"L5." �#�5�Wu 
M�p� �~K#Ã� ,�"Pa ;"PI5X" OK �w K�\ �>�6 ���A���#�5��Wu ��. �Ç� 
��#z!"L> ��E�� �K �w 4X" P5�. ,�6P6 ��L. � KP�z�� O"Pu �K#p5X" KO�� IR ���Ã6 �"P. �$�K�\ �K"KYQ"P. b#t� ��#�5�" ZI. �. �Py�K � ��"L5."
��"�5X" Æ� Y�O ���

K�L�F vOK O�h��� ��. K�\�� ��¼�6 �K�\�� ��XP6 ��5�O#y~ Nm#w ��O P. �L�$4XK �. �#��K"K ������K�\ �O"KK�Jo}5I� �#�O"PÇ6 <�#5� �P�z��y�#�� Q" #���"�5X" Q" Æ�P� OK M�p�4ÄPX 3"P��l6YQ"P. ��#�5�" b#t� �. �Py�K 4X"O cJ � ��"L5." b#t� �. 4X"O cJ Æ� 
b#t� Z�w!"P2 �. �>�6 #. �����OKo}5I� �#�-�\ #. R�#�5� cJ �K �"�6�� )���Ä �w L�K�� �#[� Z�#�Q$ <�#5� �XOP. �K�\�� �K"K�KO�$4XK �. b#t� �#�5�" � "L5." 4�Wu4XK �. �"P. 
4X" ���L. �4X" IR O"Lt� Py�#�#�� 
b#t� ��#�5�" 4�Wu �. �L\ �K"KYQ"P. cJ ,�\ �����"O �����4-W� � KPw ;"PI5X" {�L> ��O Q" "O'W � '= �~"�5� �#�[�#�Q$ OK L�#. ,�\ O"Lt� �KO�$'='W �K�\�� �5qP�N2 IR �"��Ä �. ���Ã�,�\ O"Lt� ��P5�w � 4qP�N2 IR �"��Ä �.�4X" D O"Lt� Py�#�#�� 
b#t� ��"L5." 4�Wu �. �L\ �K"KYQ"P. cJ ,�\ �����cJ ¿e#t6 |E� �K�\�� �XO ��5�O#y~ Nm#w��O P. W |.#t� OK=� IRW "L5." 
N �KO�$4XK �. �"P. ������L�K�� �#[� "O N O"Lt� 	 �t�uK W � �hE~ OK =� IRW
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��



�#��Q P�. �Ã�=�6 M�p�� ��Wt�6 Q" 
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4qPz O"Pu ��E�� �5XK � #� � �K�LE� OK � K�-� #���E�� Q" �Ç� P. s-d�� �L\|¼#F ��E�� �A�#�B �������w�6O�¼ OK �KP�z O"Pu �>�6 KO��Z�#�Q$ <�#5� Q" �L�$4XK �. �d."O {�" �>OK OK �w K�\�� ��¼�6KO�� �"��E�� �O#�\ �w K�\�� ��¼�6 
L�#�� �K#p5X" �L\ K#� �#���E�� �5XK <�#5� Q" L�"�I. C"Pe�5\"K Z�#�Q$ Q" |¼#F ��E�� #. "O s.#d6 ��P5[�. 
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|\" ��#[� 4�"Pu �#�Q 4�"Pu�Ã�=6 M�p� |\" ��#[� �Ã�=6 �#�Q �#�Q	P5��}��
 	P5��}��
 	�t�uK
 	4Ä#X
» ��� » � � »»� ��� � � � »�� ��� � � � »�� ��� � � � »�� ��» � � � »�� ��� �» � � �»�» ��� �» � � �»�� ��� �» � � �»�� ��� �» � � »»�� ��� ��» �» � »»�� ��� ��» �� � »»�� ��� ��» �� � »»�� ��� ��» �� � »»�� ��� ��» �� � »»�� ��� �»» �� � »»�» ��� ��» �� � »»�� ��� ���» � � »»�� ��� ���» � � »»�� ��� ���» � � �»
��



��"�5X" Æ6 Z�#�Q$ OK �#�Q �. 4-W� �Ã�=6 M�p� ��E�� � � |Ç\
�KPw �-X#E� P�Q Y�O�. �"�6�� "O ��E�� ,�\ 
PJ$ 4�"Pu O#�B Q"

IR ���Ã6 �"P. �K#p5X" KO�� �#��K"K �� {�L>
IR IR 'W '' ' �#�Q�P�PLQ� �PP�PLQ� �PLQ� �PP� �PP� �PLQ��» ��»»�»»»»�� »�»�� ��» � �� ���»»�»»»»�� »�»�� ��» � �� ���»»�»»»»�� »�»�� ��» � �� ���»

��



� 4X" Z�#w {#F OK ��E�� ,�\ 
4Ä#X�� 4\Nz Q" V2 �5F �w4q#�OK �"�6�� �.�J �. r�q �#��K"K Q"P5� IR  »�»»»»�� �w4pz �"�6�� 
K�>�� �#��K"K #. �4X" �L�#�� OK4X"OcJÆ� 3O�¼�. ��E�� Q�����w KLÄ ��" �w 4\"K O#h5�" �"�6�� 
|�Ä OK �4X" ¿.P� P5�P. �t�uK P. ,ÃÇ� P5� »�»»»»�� #� � �t�uK P.3#F�¼" 
 IR �5\"K 4XKOK #. �KO�$4XK �. "O N� D �"�6�� 
��E�� {�"4�Wu �#��K"K �XOP. #. �L\#. P5[�.�K"K �#=�" �"�6�� "O P�Q
N � D ���Ã6 �"P. �K#p5X" KO�� �#��K"K �� {�L>
= � IRW = W�PP� �PP� �PLQ�» » »����� � ����� � ����» � ����� � ����� � �»���» �» �»

)��t5W� � �O#�\ {�L> Q" N �4q#� "O N O"Lt� �"�6�� W � 	 = � IRW 
 �#��K"K ��. 4X"O cJÆ� YQ"P. #.#�� � N  ����� PP�PLQD 
���"P.#��. �	 �t��uK W  � �"Q" ��. = � IRW  ����� � K�\���4�"P�u��E�� 4�Wu ��" �#�5�" � "L5." P�K#t� �5\"K #. �"�6�� "O D O"Lt� �4X" N  »�»»���� P��P��PLQD�KO�$4XK�. 	�t�uK W � � � �»

� #� �D  BBBBBBBBBBBBBBBB  »����ORJ� ���» ����� �ORJ ��»�� �

=  »�»»���� Wk���� � »�»»»»�� W �Q" 4X" 3O#-Ä M�p� �~K#Ã� 
#>�$ Q" ��4X" P5� ,WFP. = � �t�uK ,WFP. W �$ OK �w!

��



�L�$��4XK �. � �d."O Q" �K#p5X" #� � �#�Q �. 4-W� �Ã�=6 M�p� �P�zs5[�Q" �"�hE~ M�p�4ÄPX,  ��» ��»���� ��»�»»���� � Wk������ � ��» ��»�»»»»�� �
,  »�»��� W �k��k� � »�»»�� #��

�4X" 4Ä#X P. P5� ,WFP. , � �t�uK ,WFP. W �$ OK �w!� �d�."O Q" �K#p5X" #� � �#�Q P. �Ã�=6 M�p� ��Wt6 Q" 
^I[� �hE~ P� #6 �O#�.$ Q#m$ Q" M�p� 4ÄPX ��y�#���L�$��4XK�.
,DYH  ��» ��»�»»���� � W�k��k� � ��» ��»�»»»»�� �  »����� W�k��k� � »�»»��

�4X" 4Ä#X P. P5� ,WFP. ,DYH � �t�uK ,WFP. W �$ OK �w!�5~#F Z�#�Q$ KO��v!#J M�p� 3#�¼�_J �w L�K���#[� � �O#�\{�L> �#��K"K #. �L�$4XK �. <�#5� �W�#t��4X"O"K "O »��» � »�»� �#���E�� �O#�\��.
oÄ#`� ��"�5X" ���

��O P. �Ã�=6 M�p� � �Ã�=6 �#�Q "L5." 
�P�N2M�p� �#�[�#�Q$ 3#Ä�e" 4-: � �O#�\ �Pq �#��K"K Q" �K#p5X" #.Pw!M �	� |Ç\
 K�\�� �K"KYQ"P. b#t� ��" �#�� Q" cJ ��P5-X#�� � K�\�� �KP. ��5�O#y~ 3#_5I� �#�O�E�� P�."P�. ��#�Q 3L� �"P. � �O#�\ {�L> �. b�.P� 3#Ä�e" )t�uK � �O#�\ �Pq �#��K"K �w 4X" �Q� �5Ç� ��"�4X" Z�#�Q$ Q#m$ Q" 4Ä#X�4X" �L�\ �P��z!�=�5�� »���� � »���� P."P. ,�6P6 �. �"L-� Q" ½PÄ � cJ ,�\ 
O�.R� |Ç\ �. �>�6 #.� ��"P.#�.
=  »���� Wk����

���O"K 
K�\ �#�. P5� ,WFP. = �A�#�B �4X" �t�uK ,WFP. W � P5��5�#X ,WFP. = �$ OK �w!
=  »�»»��� Wk����

��



� ��"P.#�. �K�\�� |¼#F �#�Q �. 4-W� �Ã�=6 M�p� �~K#Ã� s5[� Q" �"�hE~ M�p�4ÄPX �~K#Ã�
,  �» � »���� � »�»»��� W	k������
  »�»���� W�k����

�4X" 4Ä#X P. P5� ,WFP. , �$ OK �w!�K�. L�"�J P�Q CP\ �. M�p�4ÄPX ��y�#��
,DYH  BBBB  �» � »�»»��� W�k����  »���»� W�k�����»=W

�4X" 4Ä#X P. P5� ,WFP. cX�5� M�p�4ÄPX ,DYH �$ OK �w!� #. 4X" P."P. ��#2 M�p�4ÄPX �. �L�XO �#�Q
WE  �»» _Q_  �»» � »���� � �»� �t�uK

� Q" 4X" 3O#-Ä ��#2 M�p�4ÄPX �
,  »�»���� � �»� �k���� � »�»»��� 4Ä#X P. P5� � ���� 4Ä#X P. P5��}��

�K�\���L�.�t-e ��5W�$ �}�J� ��Pz OK ��#2 M�p�4ÄPX ,�6P6 ��" �.

��







Y�O �K <�#5� �W�#t� ���
�4X" �L\ �¼�J P�Q {�L> OKoÄ#`� ��"�5X" � ��"�5X" Æ6 Y�O�K Q" |¼#F <�#5�

Y�O �K Q" |¼#F <�#5� �� {�L>oÄ#`� ��"�5X" ��"�5X" Æ6 CP\=  »�»»��� Wk���� =  »�»»���� Wk���� � »�»»»»�� W �Ã�=6 M�p� �~K#Ã�,  »�»���� W�k���� ,  »�»��� W�k��k� � »�»»�� �"�hE~ M�p�4ÄPX �~K#Ã�,DYH  »���»�» W�k���� ,DYH  »����� W�k��k� � »�»»�� cX�5�M�p�4ÄPX�~K#Ã��»» �»»» 4ÄPX �. �L�XO �-�Pt6 �#�Q	�t�uK
 ��#2 M�p�»�»»��� »�»»�� 	4Ä#XP. P5�
 ��#2 M�p�
3#_5I�� OK "O �Ã�=�6 M�p� ��E�� L�#. #�$ �w 4X" ��" Q" �\#� n�5J" U#X" 
K�\�� �hF�� �w �O�e �.�K ���. 3�#p�6 �W�#t� O�h�� �. �4qP�N1� "O ½Pq ��" �w��" #� � 4W�"K ��t5W� cJ Æ� 3O�¼ �. ��5�O#y~��h�6 � �O#�\ {�L> U#X" ��"P. � �L\ ��Ã� 
�L\ |¼#F <�#5� �XOP. Q" �K#p5X" #. ,DYH � ,�= P�K#t� 
Y�O#��6 oÄ#`� ��"�5X" Y�O OK �~� 
4X" �t�uK �»»» 
��#2 M�p� 4ÄPX �. �L�XO �#�Q �w #>�$ Q" �4X" �L�KPz!�"R�� OK n�5J" ��P5��� �KO"K K�>� <�#5� P�Wp6 OK �6#q�5J" 
L�"�5qPz O"Pu �>�6 KO�� �t�uK �»» #6 �#��K"KL¼OK �K K�LFY�O�K OK 
4X" Z�#�Q$ nL���P5��� � �zT�� ��P5��� �w P5�"O#2 ��" �4X" ��#2 M�p�4ÄPX�4W�� O"KO�JP. ��"L�B 4���" Q" ��"PE¼ �#�[�#�Q$ OKn�5J" O"Lt� ��" �KO"K 3�#p6 Py�LÇ� #.�w #>�$ Q" �L�O"KO�JP. �~�-u |.#u � P-5Ã� �KP.O#w � �Ph� ��#-� Q" �L\ K#� Y�O�K Q" Æ�P� �w4X" Pw!M |.#u"O #��$ Q" �Ç� �"�6�����"P.#�. 
4X" �5q#�� O#[5�" Y�O�K �W�#t� KO�� OK P-5Ã� ¿>"P� OK�K#�Q 3#Ä�e" ���w!#6Y�O �K P� 
K�>�� 3#Ä�e" U#X"P. ,�6P6 ��L. �KO�$ O#�\ �. K�KP� "O �Py�K � KPw ��¼�6 ¿e#u 3O�¼ �.�KP�z O"Pu �K#p5X" KO�� L�"�6��

��



Y�O�K OK ,DYH� , � = �W�#t� �� �O#�\ {�L>
oÄ#`� ��"�5X" ��"�5X" Æ6 LF"� 	�t�uK
 �#�Q CP\»�»��� »�»��� �»»»�»��� »�»��� �»»»�»��� »�»��� P5� �»» =»�»��� »�»��� �»»»�»��» »�»��� �»»»»�»»�� »�»»�� �»»»�»»�� »�»»�� �»»»�»»�� »�»»�� 4Ä#X P.P5� �»» ,»�»»»� »�»»�� �»»»�»»»� »�»»�» �»»»»�»�»� »�»�»� �»»»�»»�» »�»»�� �»»»�»»�� »�»»�� 4Ä#X P.P5� �»» ,DYH»�»»�� »�»»�� �»»»�»»�� »�»»�� �»»»

��



� �O#�\4X��2

�� 3RQGLQJ 0HWKRG �� ,QIORZ � 2XWIORZ 0HWKRG

�ÆB�w�#�6PwY�O ��
�. 4-W� 3Pw ��OK+$DdX 4q" � KKPz�� K#=�" Z�#�Q$ KO�����Q �Ãdu n"Pe" �ÇB�w�#�QP� Y�O��" OK� P5zOR�. Dd�X OK ���Q$ �K"K �#=�" �#Ç�" Y�O ��" �#�"R� Q" �K�\�� �P�z!�Q"L�" ��"�5X" Y�O L��#�� 
�#�Q¿qO�"P. �KPw �O#\"3Pwn"Pe" Q" �-�#> 4[� O#:$ �. �"�6��Y�O��" ��� ,�#Ã� Q" �4X" �ÄOR� �Ã�-e c�"P\LF #6 "O �-�#> �#��O"��K 
�`5t� ,�6P6 P� �. #� � KPw +#I5�" P5zOR. "O Z�#�Q$ 3Pw DdX �"�6�� �_�t� ��"�4J#X M�p� |.#uP�m �Ç���4X" ��"�5X" Y�OL��#�� )��Ä 3#-X#E� � {�"L> 
3�K#Ã� Y�O��" OK

� �>�PJ �#�P> ��K�O� �#�P>Y�O ��
Ph�OK #. � #��P�z!�Q"L�" �#uO" Q" �K#p5X" #. �KPw �P�z!�Q"L�" |�#X� j"��" #. �"�6�� "O �ÄOR� P� �. �K�O��#�P> �"R��OK �KKPz���^I[� �K�O�+$ �=F 
�$ Q" �P�z{"Py5�" s�Pe Q" �w L�$��4XK�. �q"Pz�OL�� 
�#�Q �5qPz!,�6P6 ���� �. �L�$��4XK�. �#�Q OK ��L.$+Pa|¼#F Q" �K�O�+$ �=F 
L\#. 4.#: �#�P> �w �d�"P\�4X" ���6 |.#u �ÄOR� �#�5�" OK ��L.$�P�z!�Q"L�" ��a �ÄOR� Q" 	�EdX
 �>�PJ �#�P> n"Pz�OL��v!#�J �. �5q#�M�p� +$ |w �=F Py�#�#�� 
Z�#�Q$ �#�6" Q" V2 �>�PJ � �K�O� �#�q"Pz�OL�� C�dX 3�#p6��Ã� 
�#y�� 3�#F OK
 KKPz��|¼#F �>�PJ � �K�O��#�q"Pz�OL��|�}E6 s�Pe Q" �w�Py�K P5�"O#2 �4X"�#��#�P> �#�q"Pz�OL�� s�Pe Q" ���A�� �4X" ��#2 M�p� 4ÄPX 	�>�PJ � �K�O� �#��#�P> �L. �K�. 4.#:�KO�$4XK�. �#�P> ¿du �#�Q OK "O �EdX �L\ �P�JM +$ O"Lt� �"�6�� Iñ �"R�� ���Ã6 #. �>�PJ � �K�O�

�� %ORFNHG )XUURZ 0HWKRG

� �5W. �6�PX�5[�Y�O ��
�Ã~#d�� O�h��� �. 
KP�z��� O"Pu �>�6 KO�� #�\�O Q" �`Ã. OK #��5[� OK �-�#> M�p� #. c-6P� KO"�� �w #>�$ Q"�KPw �K#p5X" R�� ��5W. �6�PX �5[�� Y�O Q" �"�6�� #��5[� OK M�p� 3#�¼�_JV1X � K�\�� �L�"O v!#J |J"K �. �5[� Q" �5�Wu ��X �K OK^I[� �}¼#q #. R�6 �-~ �Ep¼ �K 
Y�O��"OKK�\�� �P�z!�Q"L�" �$ OK +$ s�Ä 
+$ Q" �5[� �KPw P2 Q" V2 �KKPz�� ���Ã6 �5[� ¿dt� �XL�� 3#_I[�

��



�5[� �. +$ Q" �_I[� �=F ��R~ 3O�¼ OK �KKPz�� �P�z!�Q"L�" �#�Q �. 4-W� +$DdX 4q" V1X 
�W  ��OK +$ DdX �w4X" P5�. 
L.#��� Z�#w R�� �5[� Q" M�p� 
DdX Q" +$s�ÄZ�#w #. �w #>�$ Q" �K�\�� �K�Rq"�K�\ �5\"K �y� 4.#: � �O#�\|Ç\ s.#d� �5[� |J"K

�� %XIIHU =RQH �� 0RLVWXUH � :HWWLQJ )URQW

�gq#E� �td�� K�>� 
4X" �>�6 KO�� v!#J �. +$ ��#u �#�P> #��$ OK �w ÆB�w �#�6Pw � ��"�5X" �#�\�O OK�td�� 
L�w�� �P�z!�Q"L�" "O #��5[� OK �P�N2M�p� �w ��#�\�O OK �w �~#F OK 
L�w��� K#=�" O#w �=�5� OK �P�:#6�L�XO Q" |-u ���Ã� #��$ OK �w O"K �� � �XO�#�w!#J OK �L�#�� K#=�" O#w �=�5� OK "O ���� O#:$ L�"�6��gq#E��td�� �KPw O�h�� �. �Q#�� )���Ä 
K�\�� |¼#F ��#2 M�p� 4ÄPX 
Py�LÇ� �. O�#=� �5[� �K ��5.�eO ��->�5.��eO ��-�> �K KO��JP. Q" V2 ��#2 M�p� 4ÄPX ���Ã� ��\ �#�w!#J OK VÇÃ~#. �K�\���U#WF" gq#E�3O�P�a 	O�#=� O"L.$ �#��5[�
 gq#E� �td�� �5qPz Ph�OK )���Ä �O ��" Q" � KKPz�� |¼#F O�#=� �#��5[��KO"K

��:DONHU $QG 6NRJHUERH �� 5HF\FOLQJ ,QILOWURPHWHU

	���» ��.Pz�ÇX"�Pw!"�
 �5W. �6�PX �5[� Y�O �. M�p� �P�z!�Q"L�" �#�\ 
� �O#�\|Ç\
�+$ZJPB #. <�XM�p�Y�O ��

�#�"R� Q" �4X" �+$ZJPB #. <�XM�p�� Y�O 
�5[� �O#�.$ OK �T�� �. M�p� �.#�QO" �Ä"L."�#�\�O Q" Py�K �Ç��KPw �O#\"Z�#�Q$ �K"K�#=�" OK�Ãu"�c�"P\Æ�~�OL�� ��XL��3#�¼�_J �KPw f�E}� �. �"�6��Y�O��"3"OM4wPF Py�K 3O#-Ä �. �KKPz�� O�h�� v!#J �+$|¼#q LF OK 	�Ç��#��K
 #��2 � �Ãu"�c�"P\ Y�O��"OK� ÆB�w �#�6Pw 
��"�5X" �#�\�O �P�h� 	Æ�6#5X"
 #�#2 c�"P\ OK �w #��$ �L�KPz s}Ã�� �#�P> �}�X� �. v!#J+�XO4}Ä �. #�#2 �#�\�O OK �KKPz�� O�h�� Y�O ��" OK 
KP�z��� O"Pu �>�6 KO�� 
�5W. �6�PX �5[� Y�O�P5�w �P�N2M�p� ���Ã��w KKPz��|�Ç[6 v!#J �+$|¼#q LFOK �L��w K�LE� �"��� )���Ä 
+$OK s}Ã� K"���4X" �L\ �K"K �#[� � �O#�\|Ç\ OK+$ZJPB #. <�XM�p� �L�K��4XK �. "O

��



3O�¼�¼#J4uK #. �5W�#. �Q#I� ,_� �KKPz��,_� ÆB�w �RI� �K P5� ��� {�e �. �5[� nPe �K P� OK�RI� �. �}¼" ¿-�� Q" x�}�\ Æ� Æ�w �. +$ �L�P�z O"Pu Q"P6 Æ� OK�5[� ow #. �RI� P� �-~ �w �O�e �. KP�z!�L\�O�$¿�>+$ 
�Py�K 0�2 V1X �K�\�� ¿�> ����#2 �RI� OK �5[� Q" O�-Ä Q"V2 � L.#��� {#t5�" ���#.DdX �w��E� �. 
KPw ��h�6 o}5I� �#�P�\ #. �"�6�� "O �5W�X �L. �L�"KPz��P. �}¼" ¿-�� �. "O ����#2 �RI� OK�K�\ �5\"K �y� 4.#: ����#2 �RI� OK+$�}¼" ¿-�� #. "O �$4-W� � KPw�P�z!�Q"L�" L�#. "O�5[� ¿dt� DdX R�� Y�O��" OK 
�5W. �6�PX �5[�Y�OL��#���#�6Pw Y�O � ��"�5X" Y�O OK �w L�$��4XK �. �\�O �#�� �. 
�Ã�=6 M�p� ¿.#6 
,�6P6 ��" �. �KPw "L�2 +$"L�2 "O �Ã�=6 M�p� �"�6�� �}¼" ¿-�� OK+$DdX 4�"Pu Q" �K#p5X" #. 
Py�K 3O#-Ä �. �L�KPz�� |¼#F ÆB�w!�#�Q �K"K O"Pu �>�6 KO�� R�� "O +$ ¿-�� ¿dt� DdX �. �5[� 4F#W� ,�Pa L�#. �"O ��"OK �w 4X" ���L. �KPw!�=F Z�#w �K"KZ�#w 
�t�uK L�B 3L� �. �5[� �L.Z�"Rq"#. �"�6�� "O �5[� �#�5�" �. +$�L�XO �"P. Q#��KO���4X" �5q#� M�p� �5[� OK �w4X" �.$ �=F �L��K�#[� 
�}¼" ¿-�� OK+$

�� 7ZR 3RLQW 0HWKRG �� 9ROXPH %DODQFH

� �dt��KY�O ��
M�p� �~K#Ã� �#�P5�"O#2 ��=F ���. �~K#Ã� s�Pe Q" �w 
4X" O"�5X" �"�ÄOR� �#��P�z!�Q"L�" U#X"P. Y�O ��"�4X"O"K ,�\ jO"R� �"P. ,X#�� Y�O��" KP.O#w �}wO�e�. �L�#���� ��"O" "OV���~ � ow!#�5X�w!��#2 M�p� �"R�� �K�.��}Ã� #. Y�O��" OK �L�"�ÄOR� �#�5�" � cX� LF 
�Q��#��P�z!�Q"L�" �"P. Ph� KO�� �dt��KQ" �p}5I� �#�\�O Q" �"�6�� ��#2 M�p� O"Lt� ���Ã6 �"P. � L��#XO �#=�" �. "O b�.P� 3#-X#E� P�#X �"�6�� 	 Iñ

��#2 M�p� P. ���ÄY�O ��"OK ���A�� �KPw �K#p5X" �>�PJ �#�P> � �K�O� �#�P> n"Pz�OL�� |�}E6 ��}�>�5W�#. "O �K�O� �#�P> ¿dt� DdX �PJ�#. � �ÄOR� �#�5�" � cX� �. +$��P[�2 �#�Q #6 �K�O� �#�P> �"R��

�� 0DQQLQJ (TXDWLRQ �� 2QH 3RLQW 0HWKRG

�4X" �P�z!�Q"L�" |.#u ��}q �}�X� �. �K�O��#�P> � �x���#� �d."O Q" �K�O��#�P> ¿dt� DdX �KPw^I[�
� �dt� Æ�Y�O ��

�P�z!�Q"L�" �#�P5�"O#2 
4~#F ��" OK �Ç�~ 
K�\�� �K#p5X" �=F ���. �~K#Ã� Q" 
�dt� �K �t�Pe L��#� Y�O��" OK�ÄOR�� c�X� OK ��P[�2 �#�Q �. Q#�� �#. Y�On�JP. 
4~#F ��"OK �K�O�� O#w �. 0�}�q M�p� �~K#Ã� OK �L\DdX 
�K�O��.K �"R�� �.Y�O��"OK,�6P6��L. �L�Q#�� KO���dt� �KY�O�K�O��#�P5�"O#2 P�#X �~� 
4W���4X" Q#�� �ÄOR� �#�5�" �. +$ �L�XO �#�Q �4XK�#. Q" �K�O��#�P> ¿dt�

��



�� 6SULQNOLQJ 0HWKRG

� �\O#.Y�O ��
"L5." Y�O ��" OK �4X" ��"O#. �O#�.$ {#�Ä" �"P. ��#2 M�p� 4ÄPX �P�z!�Q"L�" �"P. Y�O ��P5-X#�� Y�O ��"
4X" O"�X �"��#2 ��O �w Y#1.$ Æ� �$ OK V1X �KKPz�� +#I5�" 
L\#. �a"O" nPÃ� �w �ÇB�w ���Q �Ãdu�. |Ç\ �"��"�5X" �q�Pi 
Z\#2 j#Ã\Æ� K"L5�" OK �KP�z O"Pu Z\�2 P�Q �.#I5�" �Ãdu �w KKPz�� Pt5W� �O�e
�$ PX OK �w4X" P5�. 
�"��"�5X" n�Pi Q" P�I-6 Z�#w �"P. �K�\�� �K"K O"Pu Py�LÇ� Q" P5� »�� K�LF |¼"�q+#�"�O|�Ç[6 � �zL�O#.4�Ãa� 4uK �. Z�#�Q$ Pi#� �KKPz�� Q#m$��"O#. �O#�.$V1X �K�\ �K"K O"Pu o�u Æ���"�5X" |J"K +$�=F 
�"��"�5X" n�Pi Q"Æ� P� �~"�F OK+#�"�O K#=�" ¾E� �. �L�K��O"Pu �hF�� KO�� "O����� �. Z�#�Q$ �KKPz�� �-X#E� 
4X" �K#5q" r#p6" +#�"�O �$ OK �w �M�p� 4ÄPX � �L\ �P�z!�Q"L�" �#�Q �OKYO#. 3L\ ��y�#�� P."P. ��#2 M�p� 4ÄPX �L�$4XK �. ��#2 M�p� 4ÄPX 3L� Q"OK OK #6 L.#��� ��"K" ,�6P6�L�$ K�>� �. �R�B#� �"R�� �. �$ OK+#�"�O 
3L�Q"OK OK �w4X" �qPi

��#2 M�p�4ÄPX ��#W� YO#. 3L\��y�#��

��



NJ%� � ¿.#�� ��
$PHV ,UULJDWLRQ +DQGERRN� $�:�0F &XOORFK� HW DO� ������ � 'HVLJQ 	 2SHUDWLRQ RI )DUP ,UULJDWLRQ 6\VWHPV� $6$(�� � 'UDLQDJH 3ULQFLSOHV 	 $SSOLFDWLRQV� ,/5,� :DJHQLQJHQ� ������ � *XLGHOLQHV IRU 'HVLJQLQJ DQG (YDOXDWLQJ 6XUIDFH ,UULJDWLRQ 6\VWHPV� :�5�:DONHU�� � )$2 ,UULJDWLRQ 	 'UDLQDJH 3DSHU 1R� ��� 8QLWHG 1DWLRQV� �����+DQGRXWV RQ )DUP ,UULJDWLRQ 6\VWHP 'HVLJQ� *�(� 6WULQJKDP� 8WDK 6WDWH 8QLYHUVLW\�� � �����0DQXDO RI /DQG &ODVVLILFDWLRQ IRU ,UULJDWLRQ � 3�-�0DKOHU� 3XE � ���� 6RLO ,QVWLWXWH� � RI ,5$1� �����7KH 8VH RI &\OLQGHU ,QILOWURPH WHUV WR 'HWHUPLQH WKH ,QWDNH &KDUDFWHULVW LFV RI� � ,UULJDWHG 6RLOV� $JULFXOWXUDO 5HVHDUFK 6HUYLFH 	 6RLO &RQVHUYDWLRQ 6HUYLFH� 86'$������

�#�y[�"K 3"O#[5��" 
 �K"R�}Ä ���" ���L6 � ��>P6 
 4q"Pw �"OL���K 
#�L��X" 3P-�� 
 �a"O" �[Ç�Q ������� 
 L�[� �X�KPq
 �"P��6 �#�y[�"K /#�B � 3"O#[5�" �WX�� 
 �KO�-�#. L�E� 
 v!#J �Q#W�. � �[Ç�Q �XL��� {�¼" ����������� 
�[Ç�Q � �O#�.$ �}� �5��w 
�>�� �O#�.$ ��
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