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�NV e]GLB MLM \=C>\ V Xc\]YaEHG � Jl�EÎJPEHYNB!RfE¡\]XQXc\]G M � EHYNYaE h EHG � E d � \ V B!RQB>Y M B>e V EHYNB�e � �E�XQGLB M B V JIBHq �¡B>Y�CFE M \
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�B M CPOQB>WbEKJ � CFEHW?B V JIB �NV R � CFEKJI\ �NV3Z e T GIE7Ð]Ð]q Õ q
ª V _ T B M JI\SC � GLC T � JI\Q^ � Y M B>e V EHYNB�R � JIB VQM � \ V B¡ÂKÆ Í#Ë¡Ì Â�Ã¡�B¡XQGLB>YNB h EKJI\kEHYNYun TQM C � JPE¥RQB>YNYun EHWD�

XQY �[Z CFEKJI\]GLBS��R � C T � Ë¡Ì GIEHXQXQGLB M B V JPE � Yce T EHRfEHe V \ �NV JIB VQM � \ V B �NV E MLM B VQd EDR � £�B>B>RQjfEHCP¤��¬B>R
�NV|h � EKJI\�EHR TQV C � GLC T � JI\�R � £�B>B>RQjfEHCP¤	CFEHGIEKJLJIB>G �Nd>d EKJI\�RfE TQV E7£ TQVQd � \ V B?R � JIGIE M £�B>G � W?B V JI\
� q�A!n TQM C � JPE-R � _ T B M JI\QÊ¬Â�� Í � ÂKÆ��B«Xc\ � �NV|h B>GvJ � JPE-B M \]W?WbEKJPE?EHY M B>e V EHYNB«R � JIB VQM � \ V B«Â��
£�\]G V � JI\¥RfEHYQe]B V B>GIEKJI\]GLB«��YaE¥C T � � W?XcB>RQB VQd EmRon TQM C � JPE;�B Ó �L��q!ÏÎ\]W?B M ��h B>RQB¡RfEHYNYaE Z e T GIE�^]YaEXc\]YaEHG � Jl�E¡R � Â��7�B�\]XQXc\ M JPE�Em_ T B>YNYaE¥R � Â���^|XcB>G!C T � � Y M B>e V EHYNB�Â��7�B�Bp�`BpJLJ �[h EHW?B V JIB M \HJLJIGIEKJLJI\
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ª�Y]£§EKJLJI\�CPOQB � Y M B>e V EHYNB�XQGLB>YNB h EKJI\ �NV«TQM C � JPE M � E TQV E���yp� � �u�K�`y-�B �NV R � CFEKJI\�C>\]W TQV B>W?B V JIB�C>\ V
� YHJIB>GLW �NV B �]CFEHW?X � \ V EHW?B V JI\¬R � JIB VQM � \ V B��S� h \]Y[JPEHe]B M EHW?XQY �NV e��c\¡E V CPOQB �]CFEHW?X � \ V EHW?B V JI\
V \sRfEHYNB��t� V \sRQB M EHW?XQY �NV e���qSª�YU£§EKJLJI\7CPOQB � Y M B>e V EHYNB-Â�� Í � ÂKÆ�EHYNYun TQM C � JPE3RQB>Y�C � GLC T � JI\gR �

£�B>B>RQjfEHCP¤ M � E M \]W?WbEKJI\ �NV �NV e]GLB MLM \«E�Â��k�B �NV R � CFEKJI\�C>\]W TQV B>W?B V JIB�C>\ V � Y�JIB>GLW �NV B � �NV X T J
M B>G � EHYNB��7� M B>G � EHY �NV X T J���\DE V CPOQB � �NV X T J¬R � WbEHe]Y � E��3��YN\s\]X �NV X T J���q��iEHYNB¡J � Xc\kR � £�B>B>RQjfEHCP¤
X T �\-_ T �NV R � B MLM B>G¡jQGLB h B>W?B V JIB«G � E MLMLTQV JI\-C>\]W?B �HJIB VQM � \ V B�� M B>G � B��r� h \]Y[JPEHe]B�� M B>G � B M �QRQ\ h B � Y
XQG � W?\DRQB � JIB>GLW �NV �`M � G � £�B>G �NM C>B�EHYNYun TQM C � JPESB>R � Y M B>C>\ V RQ\bEHYNYun �NV e]GLB MLM \DRQB>YNYun EHW?XQY �[Z CFEKJI\]GLB/��q
A%E Z e T GIEgÐ]Ð]q � � YNY TQM JIGIE TQV�M B>C>\ V RQ\?J � Xc\DR � £�B>B>RQjfEHCP¤lq
ª V _ T B M JI\�C � GLC T � JI\Q^ � Y M B>e V EHYNBSR � C>\]GLGLB V JIB �uÆ Í�Ë Ã
�§Ã�EHYNYun TQM C � JPE?R �UTQV EHW?XQY �[Z CFEKJI\]GLB

�BkYun �NV X T J=EHY�C � GLC T � JI\?R � £�B>B>RQjfEHCP¤lqmA!n TQM C � JPE?R � _ T B M JI\Q^ � � Í � �uÆ h � B V BkXc\ ��M \]W?WbEKJPE-EHY
M B>e V EHYNB?R � C>\]GLGLB V JIBb£�\]G V � JI\�RfEHY�e]B V B>GIEKJI\]GLBHqr¢�B>GLCPOÎ�B � Y!£�B>B>RQjfEHCP¤ M � E�^iC>\]W?B h \]e]Y � EHW?\Q^
V B>e|EKJ �[h \Q^�\sC>C>\]GLGLB>Gf�E�CPOQB � M � E V B>e|EKJ �[h \Qq� �JPEHYNB!C>\ V�Z e T GIE d � \ V B M � R��E � Y V \]W?B!R � £�B>B>RQjfEHCP¤
�]C>\]GLGLB V JIB���XfEHGIEHYNYNB>YN\��9��C T GLGLB V Jv� M O TQV J���q?Ï � �\gXc\ � CPOÎ�B � Y M B>e V EHYNBDXQGLB>YNB h EKJI\ �NV9TQM C � JPE �B TQV
M B>e V EHYNBkR � C>\]GLGLB V JIBSBk_ T B M JI\�BH^`RQ\]Xc\bB MLM B>GmXfE MLM EKJI\gEKJLJIGIE h B>G M \ � Y%C � GLC T � JI\?R � £�B>B>RQjfEHCP¤
CPOQB�YN\SW?\]Y[J � XQY � CFEmXcB>G � ^ �NV|h � EKJI\ �NV XfEHGIEHYNYNB>YN\kEHY M B>e V EHYNB¥R � C>\]GLGLB V JIB � �Îe � �EkXQGLB M B V JIBHq � �
OfEDC � \i�BHÊ
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�¡\HJ � EHW?\ CPOQBH^ M � E �NV _ T B M JI\�CFE M \�CPOQB �NV _ T B>YNYN\XQGLB>C>B>RQB V JIBH^ � Y«XfEHGIEHW?BpJIGL\ � �B

EHR � W?B VQM � \ V EHYNBHq�ÏÎ\ VQM � RQB>G � EHW?\+E V C>\]GIE TQV T Y[JIB>G � \]GLB9J � Xc\�R � £�B>B>RQjfEHCP¤l^�W?\ M JIGIEKJI\ �NV
Z e T GIEgÐ]Ð]q × q
ª V _ T B M JI\7C � GLC T � JI\Q^ � Y M B>e V EHYNBkR � C>\]GLGLB V JIB �uÆ Í ��� Â�Ã�� ��� �BSYaE-JIGIE VQM C>\ V R T JLJPE VQd E

RQB>YNYun EHW?XQY �[Z CFEKJI\]GLB/�g�B �NV|h � EKJI\�EHYUC � GLC T � JI\7R � £�B>B>RQjfEHCP¤9CFEHGIEKJLJIB>G �Nd>d EKJI\�RfEHY!XfEHGIEHW?BpJIGL\ �
��CPOQBb\]GIE �B TQV E �HJIGIE VQM GLB M �NM JIB VQd E�����qgA!n TQM C � JPE �NV JIB VQM � \ V B?R � _ T B M JI\QÊSÂ�� Í � �uÆF^ h � B V B
M \]W?WbEKJPE?EHY M B>e V EHYNBkÂ���XQGLB M B V JIB �NV �NV e]GLB MLM \3B>R � Y M B>e V EHYNBkG �NMLT Y[JPE V JIBHÊ�Â�Ã Í Â���Ô Â��g�B
�NV|h � EKJI\�EHYNYun �NV e]GLB MLM \7RQB>YNYun EHW?XQY �[Z CFEKJI\]GLBHq � � XfEHGLYaEg\]GIE7R ��TQV £�B>B>RQjfEHCP¤ �]C>\]GLGLB V JIB�� M B>G � B��
��C T GLGLB V Jv� M B>G � B M �S\	E V CPOQB �]C>\]GLGLB V JIB���JIB VQM � \ V B��Qq�ª V £§EKJLJ � � Y M B>e V EHYNBgXQGLB>YNB h EKJI\wEHYNYun TQM C � JPE
RQB>YNYun EHW?XQY �[Z CFEKJI\]GLB'�B TQV'M B>e V EHYNBwR � C>\]GLGLB V JIB	Bw_ T B>YNYN\ �NV|h � EKJI\ � �NV�M B>G � B/�gEHYNYun �NV e]GLB MLM \
RQB>YNYun EHW?XQY �[Z CFEKJI\]GLB7�B TQV EDJIB VQM � \ V BHq
A!n T Y[J � W?\SRQB � J � X � R � £�B>B>RQjfEHCP¤gRfE-C>\ VQM � RQB>GIEHGLB9�B�_ T B>YNYN\DW?\ M JIGIEKJI\ V B>YNYaE Z e T GIEgÐ]Ð]q � q
ª V _ T B M JI\;C � GLC T � JI\Q^ � Y M B>e V EHYNB-R � JIB VQM � \ V B?ÂKÆ Í Ó � �§Ã���C>\ V Ó � YaEgJIGIE VQM GLB M �NM JIB VQd ERQB>YNYun EHW?XQY �[Z CFEKJI\]GLB/�;�B �NV|h � EKJI\wEHY¬C � GLC T � JI\9R � £�B>B>RQjfEHCP¤lq+ª�Y�XfEHGIEHW?BpJIGL\ � \]GIE M EHGf�E TQV E
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JIGIE VQM C>\ V R T JLJPE VQd ErB>R�E h GLB>W?\QÊ � � Í � ÂKÆ>q�A!n TQM C � JPE � �3RQB>Y�C � GLC T � JI\�R � £�B>B>RQjfEHCP¤ h � B V B
M \]W?WbEKJPEDEHY M B>e V EHYNB�R � C>\]GLGLB V JIB � �¬e � �ESXQGLB M B V JIBkB>R � Y M B>e V EHYNB�G �NMLT Y[JPE V JIBHÊ
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h � B V B �NV|h � EKJI\gEHYNYun �NV e]GLB MLM \bRQB>YNYun EHW?XQY �[Z CFEKJI\]GLBHq�  V CPOQB �NV _ T B M JI\7CFE M \7EHjQj � EHW?\ TQV E

GLBFE d � \ V B V B>e|EKJ �[h E M B ��� Ö q � � XfEHGLYaE �NV _ T B M JI\CFE M \+R ��TQV £�B>B>RQjfEHCP¤ �HJIB VQM � \ V B��
XfEHGIEHYNYNB>YN\��g� h \]Y[JPEHe]B�� M O TQV J��¬\bE V CPOQB �HJIB VQM � \ V B���C>\]GLGLB V JIB��Qq

ÏÎ\]W?B h �NM JI\Q^ � YHXfEHGIEHW?BpJIGL\ � CPOQB�CFEHGIEKJLJIB>G �Nd>d E � Y]C � GLC T � JI\�R � £�B>B>RQjfEHCP¤;�B�EHR � W?B VQM � \ V EHYNB
V B>YfCFE M \ �NV C T � YaE=GLBFE d � \ V B M � E¥RQB>YQJ � Xc\=JIB VQM � \ V B�� M B>G � B�\�C>\]GLGLB V JIB���XfEHGIEHYNYNB>YN\Q^HW?B V JIGLB�B MLM \
OfE?YNB�R � W?B VQM � \ V � R ��TQV E-JIGIE VQM GLB M �NM JIB VQd EbXcB>G TQV £�B>B>RQjfEHCP¤gJIB VQM � \ V B���XfEHGIEHYNYNB>YN\DBkR �%TQV E
JIGIE VQM C>\ V R T JLJPE VQd E V B>Y�CFE M \?R �oTQV £�B>B>RQjfEHCP¤7C>\]GLGLB V JIB�� M B>G � BHq
 =W?W?BpJLJIB>GLB>W?\ V B>Y M B>e T � JI\-CPOQB M � E V \ M \sRQR �NM £§EKJLJIB�YNB M B>e T B V J � C>\ V R �Nd � \ V � Ê

� � Y M B>e V EHYNB-EHXQXQY � CFEKJI\ �NV �NV e]GLB MLM \�BSJIGIE M W?B MLM \7EHYNYun TQM C � JPEbEKJLJIGIE h B>G M \7Yun EHW?XQY �[Z CFEKJI\]GLB�B
V \ V EKJLJIGIE h B>G M \ � YUC � GLC T � JI\7R � £�B>B>RQjfEHCP¤lqbª V EHY[JIGLBDXfEHGL\]YNBH^ � YUC � GLC T � JI\gR � £�B>B>RQjfEHCP¤
RQB h B«B MLM B>GLB TQV � R � GLB d � \ V EHYNBHq

� � Y M B>e V EHYNB¡R � £�B>B>RQjfEHCP¤��B¡JIGIE M W?B MLM \SEHYNYun �NV e]GLB MLM \kEKJLJIGIE h B>G M \SYaE«GLBpJIB=CFEHGIEKJLJIB>G �Nd>d EKJPE�RfEHY
XfEHGIEHW?BpJIGL\ � B V \ V EKJLJIGIE h B>G M \bYun EHW?XQY �[Z CFEKJI\]GLBHq

� � �B �NV R � XcB V RQB V JIBmRfEHYNYun � W?XcB>RQB VQd ESR � CFEHG � C>\ Ó ÑgB�RfE-_ T B>YNYaESRQB>Y�e]B V B>GIEKJI\]GLB Ó ��q
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J T JLJI\7e]B V B>GIEHY � B h EHYNe]\ V \gXcB>G TQV \�_ T EHY M � E M � RQB � J � X � R � £�B>B>RQjfEHCP¤9B M EHW �NV EKJ � q � � E�
lÆ � Y
M B>e V EHYNB¥EHYNYun TQM C � JPE�RQB>YNYun EHW?XQY �[Z CFEKJI\]GLB � YlC T � e T EHRfEHe V \t�B= kq � � E�
fÃ � Y M B>e V EHYNB¥EHYNYun �NV e]GLB MLM \
RQB>YNYun EHW?XQY �[Z CFEKJI\]GLB?B>R
 � � Y M B>e V EHYNB3£�\]G V � JI\9RfEHY¬e]B V B>GIEKJI\]GLBHq � � E9E V C>\]GIE�
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�B>R � EHW?\=_ T �NV R � CPOQB �NV JPEHY � C � GLC>\ M JPE VQd B � Yse T EHRfEHe V \=RQB>YNYun EHW?XQY �[Z CFEKJI\]GLB V \ V R � XcB V RQB
X � �T RfED k^fWbE M \]YN\DRfEHY�XfEHGIEHW?BpJIGL\ � CPOQB�CFEHGIEKJLJIB>G �Nd>d EDYaEDWbEHe]Y � E«R � GLBFE d � \ V BHq
ª�Yk£�B>B>RQjfEHCP¤ V B>e|EKJ �[h \�OfE V�T W?B>GL\ M � E M XcBpJLJ � CPOQB�W � e]Y � \]GIE V \�YNB�XQGLB M JPE d � \ V � RQB>e]Y �

EHW?XQY �[Z CFEKJI\]G � q�� T B M J ��M \ V \?RQB M C>G � JLJ ��V B>YNYNBmXQGL\ MLM � W?B M B d � \ V � q
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 M �NM JI\ V \ V�T W?B>GL\ M � E M XcBpJLJ � RQB>YNYaE9GLBpJIGL\|E d � \ V B V B>e|EKJ �[h E9CPOQBrXc\ MLM \ V \tB MLM B>GLB T J � Y �Nd>d EKJ �
XcB>G�W � e]Y � \]GIEHGLB�YaE3G �NM Xc\ M JPEgR �!TQV EHW?XQY �[Z CFEKJI\]GLBHqk  M B>C>\ V RfE�RQB>YNYNBSB M � e]B VQd BH^ TQV \�RQB>e]Y �
E M XcBpJLJ � X T �\	XQGLB h EHYNB>GLB MLT e]Y � EHY[JIG � B7X T �\	RQBpJLJPEHGLB7RQBpJIB>GLW �NV EKJIBgW?\sR �[Z CPOQBgXQGL\]e]BpJLJ T EHY � q
, Y � E M XcBpJLJ � XQG �NV C � XfEHYNW?B V JIB T J � Y �Nd>d EKJ �`M \ V \ ��M B>e T B V J � Ê
- M JPEHj � Y �Nd>d E d � \ V B=RQB>Y�X TQV JI\bR � YaE h \]GL\
- \HJLJ � W �Nd>d E d � \ V B=RQB>YNYaESGLB M �NM JIB VQd E-Ron �NV e]GLB MLM \?B�Ron TQM C � JPE
- M JPEHj � Y �Nd>d E d � \ V B«RQB>Yie T EHRfEHe V \3G �NM XcBpJLJI\7E h EHG � E d � \ V � R � JIB>W?XcB>GIEKJ T GIE3B/.K\3RQB � XfE��
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Ï � \i�B¬CPOQB � YsXQGL\sRQ\HJLJI\¥RQB>Y�e T EHRfEHe V \-�§E¥jfE MLM E=£�GLB>_ T B VQd E|�iXcB>GUYaE¡YaEHGLe]OQB d>d E=R � jfE V RfEr�B
TQV E¡C>\ M JPE V JIBHq � BÎ_ T �NV R � C>B>GLCPO � EHW?\¡R � EHYNYaEHGLe|EHGLBUYaE�jfE V RfE¡XfE MLM E V JIBÎR ��TQV EHW?XQY �[Z CFEKJI\]GLBH^
EKJLJIGIE h B>G M \�Yun �NV JIGL\sR TQd � \ V BgR ��TQV E	GLBFE d � \ V B V B>e|EKJ �[h E�^ÎE T JI\]WbEKJ � CFEHW?B V JIB7G � R T C � EHW?\ � Y
e T EHRfEHe V \Q^�RQB>Y`W?B>RQB M � W?\k£§EKJLJI\]GLB=R � C T � EHjQj � EHW?\SEHYNYaEHGLe|EKJI\�YaEkjfE V RfE�q�¢�B>G¬JPEHYNB=W?\HJ �[h \
�B TQM \mC>\]W TQV BÎB M XQG � W?B>GLB¬YaE¡jc\ V Jl�E=R ��TQV EHW?XQY �[Z CFEKJI\]GLB!£�\]G V B V RQ\m_ T B>YNYN\=CPOQB3�B V \HJI\mC>\]W?B
� Y �]e|E �NV ��jfE V R�� � R�JIOgXQGL\sR T CpJ �Q^QC � \i�B � YoXQGL\sRQ\HJLJI\-RQB>Y�e T EHRfEHe V \-XcB>G�YaESjfE V RfE-XfE MLM E V JIBHq
ª�RQB V J � CPOQB-C>\ VQM � RQB>GIE d � \ V � Xc\HJIGLB>jQjcB>GL\7B MLM B>GLB Mvh \]Y[JIBDXcB>G TQV EHW?XQY �[Z CFEKJI\]GLB«YaEbC T � G � �

M Xc\ M JPE �NV £�GLB>_ T B VQd E9EHjQj � E TQV JPEHe]Y � \w�©�FxFyp���u�K�Iy �
�
E VQd � CPOÎ�B TQV JPEHe]Y � \ MLT XcB>G � \]GLB � - ^U\E V CPOQB TQV JPEHe]Y � \ MLT XcB>G � \]GLB�B>R TQV \ �NV £�B>G � \]GLBHq�ª V J T JLJ � � CFE M � ^|Yun �NV JIGL\sR TQd � \ V BÎRQB>Y�£�B>B>RQjfEHCP¤

EHYNYaEHGLe|EkYaESjfE V RfE-XfE MLM E V JIB«B�G � R T C>B � Yoe T EHRfEHe V \Qq
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Ð]q � �f\]GLW?B M JPE V RfEHGLR�R � £ TQVQd � \ V � YN\]e � CPOQB q«q�q«q«q«q«q«q«q«q«q«q«q�q«q«q«q«q«q�Ð �
Ð]qÅ¯ �¥XcB>GIE d � \ V � EHG � JIW?BpJ � CPOQB q«q«q«q«q«q«q«q«q�q«q«q«q«q«q«q«q«q«q«q�q«q«q«q«q«q�Ð�¯
Ð]q ± � \HJLJIGIE d � \ V Bmj �NV EHG � E q«q«q«q«q«q«q«q«q«q«q�q«q«q«q«q«q«q«q«q«q«q�q«q«q«q«q«q�Ð �
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