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Sinkhorn3
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��V^j[V¤¢YMPV^a�O`Q/��V^jPR�QHj[T O[hYKNM VA'�pVÃj[KNT]V^X_O :CBWILI¯M[KD;��QbQH¥lM&��V^jPV��YI?UH�ÃV^a;E�UfO)QHX U O`U��YINV
UHILQ\X 9(�-K¨O`h�U Xu¢YT&��V^j QHR5QHO[hYV^j Q��%2PV^�ÃO[M R�Q\j �^IL¢cO[O[V^j�: ��UH��hF�pQlQ\¥ KNXzO[¢Yj[X;�¯UHM TkQ�±HV^a
O`QkO`hYV �ÃV^X_O`VÃjZQHR O[hYV7O�U��YINV7UHXYa O[hYV^X jPQHO�UfO[V^a QHX O`hYVG�YI?UHXcV7QHR>O[hYV7O�U��YINV�O`Q���acK"!pV^j[VÃX_O
Q\jPKNV^X_O`UfO`KLQ\XYM$�'�-hYV^jPV7V%Uf��h Q\jPKNV^X_O`UfO`KLQ\XH�1UfM�MPV$�°UHj[UfO`VÃa(���dU����YjPQIcKLT�U
O`V^I3� ��J�K :ML°Q\j/V^UH��h
QHRpO`hYVÃM[VWQHj[KNVÃX_O�UfO[KNQ\XYM��\O`hYV-�^UHTkVÃj`UN�1UfMO��Q\M[K¨O`KLQ\XYV^a]UfO�UHX;9\INVÃM � K � » � K � � � K � ; � K �'P � K � c � K �
 � K ��UfXYa @ � K j[V^INUfO`K¨±\V O[Q¤O[hYV)XYQ\jPT�UHI�QHR O`hYV O�U��YINV 8 � K KLMZaYKNjPV^�rO`I"�dQ�±\VÃj[hYV^UHa 9�UHXYa{UfO�U
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� bV^a aYKLMPO�UfXY�^V R�jPQ\T O[hYV �^VÃX_O`V^j���QbQH¥ �:UfXYa O`hYVÃX UfX KNTkU�9\VG�¯UHM�UH�Ã¡l¢cKNj[VÃa : � hcV]�ÃV^X_O`VÃj
��QbQ\¥uM���V^jPVk¢YXcQb�Ã�^IN¢caYV^a KNX O[hYV^MPV]VA'�pVÃj[KNT]V^X_O[M :�B M[V��°UHj`U
O`V)KNTkU�9\V �1UHM�UHILM[Q¿UH�Ã¡l¢cKNj[VÃa
QHR�V%UH��h/��QbQH¥ KNX UfX{Ufj)�YK¨O`j`Ufj �dQ\j[KLV^X_O�UfO[KNQ\X#�-KLO`h O[hYV �%UHT]V^j[U�KNX O`hcV � K �pQ\MPKLO[KNQ\X��3O[hYV^MPV
I?U
O`V^jZKLT�U49\V^M���V^jPVk¢YMPV^a O`Q 9\V^XYVÃj`UfO[V O`hYV��pQlQ\¥dTkQlaYV^ILM :�L#K&9\¢Yj[V �: J J MPhYQ��-M UHX KNTkU�9\V
QHR O[hYV �pQlQ\¥uM�QHXdO`hcKNM/O�U��cINV�R�Q\j/O`hYV �%UHT]V^j[U]KLX¿O[hYV J � K ��Q\M[K¨O`KLQ\X :��{V O[hYV^X U����YILKNVÃadQ\¢cj
UHI&9\Q\j[K¨O`hYT O`QkV%UH��hdTkQlaYVÃI:UHXYa KLT�U49\VN�°UHKLj-UHXYa acVÃO`VÃj[T]KNXYVÃadO[hYVG��Q\MPKLO`KLQ\X�KNX¤O`hcV MPQ\jPO[V^a
h����pQHO[hYV^MPKNM ILKNMeO#QHR°O[hYV � j[MPO h%����QHO`hcV^M[KLM#O`hYUfO>UHILINQ���V^a O[hYV1Q��%2PV^�ÃO#O`Q?��V1jPV^�^Q�9\XYK 1ÃV^a :	� �7O[Q
JED�D h�����QHO`hYVÃM[VÃM ��V^jPV5VAcUHTkKLXYV^a R�QHj V%UH��h)T]QbacV^IYUfXYa)KNTkU�9\V �°UHKNj�: � hYV/VÃMPO[KNTkUfO`VÃa ±HUfIN¢YVÃM
QHR6+-, ' º * UHj[VZMPhYQ��-X KNX�L�K 9\¢YjPV ;: J ��: L°j[QHT O`hcKNMM��V�MPV^V�O`h°U
OI�cR�Q\j4�cI?UHX°Ufj1Q���2PVÃ�ÃO`M �-hYQ\MPV
Q\jPKNV^X_O`UfO`KLQ\XYM:aYK"!pV^j8����¢��7O`Q � � K R�jPQ\T O`hcV¯T]QbaYVÃINVÃa Q\jPKNVÃXuO`UfO`KLQ\X*�fU �YjPQ��°U��cKNINK¨O.��QHRY�^Q\jPj[V^�rO
j[VÃ�^Q 9HXYKLO[KNQ\X QHR D : �¿�^UHX ��V]UH��hYKNVr±\VÃaC��� V0cUHT]KNXYKLX 9 O`hYV � jPMPO ; D �pQ\MPVkh�����QHO`hYVÃM[VÃM : > �
V0cUHT]KNXcKNX 9O2P¢YMeO�O[hYV-O`Q��)R�Q\¢Yj ��Q\M[V5h��'��QHO[hYV^MPV^M$���¯V5�%UfX UH��hYKLVÃ±HVWU��Yj[Q��°U��YKLINKLO.�7QHRp�^Q\jPj[V^�rO
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j[VÃ�^Q 9HXYKLO[KNQ\X�QHR J : D R�Q\j�Q���2PVÃ�ÃO`M-�-hYQ\M[V¯Q\j[KLV^X_O�UfO[KNQ\XcMEacK"!pV^j6����¢�� O[Q � � K R�j[Q\TmO`hcV¯T]QbaYVÃINVÃa
Q\jPKNV^X_O`UfO`KLQ\XYM : � hu¢YM$�pU 9\QbQla¤MPO[j`UfO[V 9��<��Q\¢YILa#��V�O[Q�U����YI"��O`hYV�UHI&9\Q\j[K¨O`hYT ¢YMPKNX 9kU]MPVÃO�QHR
T]QbaYVÃINM5R�Q\jWV^UH��h Q���2PVÃ�ÃO 9\VÃXYV^j[UfO`VÃa R�Q\jWVr±\V^j�� � � K aYV 9\jPV^V ��h°UfX 9\V KNXd±bKLV�� ��Q\KNX_O �;KNXdO`hYKLM
�%UfM[V��>K¨OG��Q\¢YILaC��V�M[¢ 	k�ÃKNVÃXuO O[Q jPV$�YjPV^M[VÃX_O��YI?UHXYUHj Q���2PV^�rO`M���� � ±\V T]QbacV^INM�KNX{Q\j[acV^j O[Q
j[VÃ�^Q 9HXYK 1ÃV UfINI;QHj[KNVÃX_O�UfO[KNQ\XYM¯QHR#¢ �¿O[Q " � K R�jPQ\T O[hYV�XYQ\jPT�UHI/:

L#KLX°UHINI3������VZU����cINKNVÃa�Q\¢cj1UHI&9\Q\j[K¨O`hYTSO`Q7O[hYj[VÃV ; � Q���2PV^�rO`M :��{V�UH�Ã¡u¢YKNjPV^a J+@ KNTkU�9\V^M
QHR�V%UH��h{Q���2PVÃ�ÃOI� �-hYVÃj[V O`hYV)Q��%2PV^�ÃO[M ��V^jPVkjPQHO�U
O`V^a ��� . � J�K �pVrO.�¯VÃV^XzMP¢Y�^�ÃV^M[MPKL±HV�KNTkU�9\VÃM :
� hYV � jPMPO/KLT�U49\VWQHR:V^UH��h¤Q���2PVÃ�ÃO4�¯UHM/¢YM[VÃa�O`Q j[V��Yj[VÃM[VÃXuO-O[hYV�Q���2PVÃ�ÃO$�°UHXYa�R�j[QHT O[hYKNM1U ���
T]QbaYVÃI��1UfM 9\VÃXYV^j[UfO`VÃa ���]KNaYVÃXuO[KLR �lKNX;9�O[hYV5Q���2PV^�rO¯VÃa 9\VÃM¯KNX)O`hYUfO KNTkU�9\V�: �6YUfTkKLXYKNX 9ZQHXYI"�
O`hcV¿O[Q�� J D MPQ\jPO[V^a ��Q\MPVdh����pQfO`hYVÃM[V^M��-UHINI1O[hYj[VÃVdQ���2PV^�rO`M��¯VÃj[V MP¢Y�^�ÃV^MPMPR�¢YILI"� j[VÃ�^Q 9\XcK 1^VÃa
R�j[QHT UHILI;±lKNV�� ��Q\KLXuO[M/O`h°UfO-acK"!pV^j[VÃa#����¢ �¿O[Q .�J�K R�jPQ\T O[hYV�TkQlaYV^ILV^a�±lKNV0� �pQ\KLX_O�: � �¯Q]QHR
O`hcV�Q��%2PV^�ÃO[M 8 O`hYV5TkQHXYKLO[Q\j>UHXYakhYQ\ILV��c¢YXY��h 9 �¯VÃj[V�UfINM[Q�j[VÃ�^Q 9HXYK 1ÃV^akUfO�� � K UI�¯UI�]R�jPQ\T O`hcV
T]QbaYVÃINVÃak±lKNV0� �pQ\KLX_O`M : L�K 9\¢YjPV �: J ; M[hYQ��-M1O[hYVWQ��%2PV^�ÃO1TkQlaYV^ILM$�uO`hYV�KNTkU�9\VÃM$�uO`hYV�aYVÃO[V^�ÃO[V^a
INKLXYV^M��;UfXYa O`hcV � X°UfI-��Q\M[VÃM�QHR O[hYV7jPV^�ÃQ 9\XYK"1^V^a Q���2PV^�rO`M�R�Q\j-O`hcV7T]Q\MPO�aYKNMeO�UHX_O�±bKLV�� ��Q\KNX_O[M
O`hYUfO-V%UH��h��¯UHM-j[V^�ÃQ 9\XYK"1^VÃa : � hYV�j`UHX;9\V�QHREj[V^�ÃQ 9\XYK"1%U��cINV�Q��%2PV^�ÃO5Q\jPKNVÃXuO`UfO`KLQ\XYM1�ÃQ\¢YILa¿hYU�±HV
��V^V^X��pV5V0lO[V^XYaYVÃa M[QHTkV0�-h°UfO ���kVAcUHTkKLXYKNX;9ZTkQ\jPV �pQ\MPV�h�����QHO`hYVÃM[VÃM$� �c¢cO1U
O�MPQ\T]V���Q\KLXuO
KLO ��V^�ÃQ\T]V^M/T]Q\j[VZ�ÃQ\MPO5V�!pV^�rO`K¨±\V�O`Q]UHaYadU XYV�� TkQlaYV^IpR�Q\j-U]acK"!pV^j[VÃX_O/±bKLV�� ��Q\KNX_O :

�{V&�-KNM[h O[Q�V^MeO`KNTkUfO[V O`hcV T�U bKLT ¢YT Xu¢YT&��V^jZQHR>±lKNV0�-M 8 ��� T]QbacV^INM/95QHR�U ��� QHj
; � Q���2PVÃ�ÃO�O`hYUfO�Q\¢Yj>jPV^�^Q�9\XYKLO[KNQ\X UHI 9\QHj[KLO[hYTJT ¢YMeO�T�UfO[��h O`Q�UHX)KNTkU�9\V�KNX)Q\j[acV^j O`Q�VÃXYM[¢YjPV
�-KLO[h hcK 9\h��YjPQ��°U��YKLINK¨O.��O[h°UfO:O`hYV�Q��%2PV^�ÃO8�-KNILI���V �ÃQ\j[jPV^�rO`I"��j[V^�ÃQ 9\XYK"1^VÃa K¨RcK¨O:KNM �Yj[VÃM[VÃXuO�KNX�O`hcV
KNTkU�9\V4: BWILO[hYQ\¢ 9Hh Q\¢Yj�V0'�pVÃj[KLTkVÃXuO[M#KLXu±HQ\IL±HV1Q\XYI3��UWM[TkUHILIlXu¢YT �pVÃj QHR°Q��%2PV^�ÃO[M$����V/UHMPM[¢YT]V
O`hYUfO¯O[hYV^MPVZj[V^MP¢YILO[M/UHjPVWj[V��Yj[VÃM[VÃXuO`UfO`K¨±\V�QHREU �cj[Q_UHacV^j¯�ÃI?UHMPM1QHR:Q��%2PV^�ÃO[M-UHXYa�O[hYV^jPVÃR�Q\jPV��°UHMPV
Q\¢Yj>VÃMPO[KNTkUfO`VÃM Q\X O`hYVÃT : � V/K&9\XYQ\jPVM��V^j[M �pVÃ�ÃO[KL±\V-V0!;VÃ�ÃO`M UHXca]jPV$�YjPV^MPV^X_O V%UH��h]Q���2PVÃ�ÃO �-KLO[h
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U)M[VÃO�QHR#TkQlaYV^ILM#9\V^XcV^j`U
O`V^a M[Q\ILV^I"� ���¤��h°UHX 9\VÃMWKLXdQ\jPKNVÃXuO`UfO`KLQ\X��cO[hYKNM-MPhYQ\¢YILa#��V MP¢ 	]�^KLV^X_O
�YjPQ�±lKLaYV^a¤O`hYV��%UfTkVÃj`U KNM/XYQfO5O[QbQ)�ÃINQ\MPV�O[Q O`hYV�M[�ÃV^XYV�j[VÃI?UfO[KL±\V�O[Q]O[hYV�aYV$�bO`h QfR�O[hYV�M[�^VÃXYV
8 ��V^jPM)��V^�rO`KL±HVkV0!;VÃ�ÃO[M UHjPV]acV%UHI¨ON�-KLO`h KLXz®¯h°U��cO`VÃj @ 9�: � hl¢cM$��O[hYV ±lKNV�� ��Q\KLXuO[M�QHR1Q��%2PV^�ÃO[M
UHjPV�j[V��Yj[VÃM[V^X_O[V^a UfM4�pQ\KLX_O`M1Q\X O[hYVZM[¢cjPR�UH�ÃV�QfR#U ¢cXYKLO/M �YhYVÃj[V�: � Q)aYVÃO[V^j[T]KNXcVWO`hYVZXu¢YT �pVÃj
QHR/T]QlaYV^ILM�XcV^V^acV^a�O`Qdj[V$�cj[V^MPV^X_O)UHX Q���2PV^�rOI�6��V�T7¢YMPO �°UHjPO[KLO[KNQ\X O`hcV^M[Vk±bKLV�� ��Q\KNX_O[M7KNX_O[Q
UdT]KNXcKNT ¢YT Xu¢YT&��V^j QHR/XYQ\XcQ�±HV^jPI?U����cKNX 9¿M[VrO`M$�-�-hYKN��h ��V��^UHINI��������	����
��0�#MP¢Y��h O[h°UfO7UHINI
±lKNV0� �pQ\KLX_O`M �-KLO[hYKNX)UW±lKLV�� M[VÃO �^UHX��pV/jPV^�^Q�9\XYK 1ÃV^a����)UZM[KLX 9\INV ��� TkQlaYV^I/: � hcV �
�¼T]QlaYV^I
j[V��Yj[VÃM[VÃXuO[KNX 9 U¿±lKNV0� M[VÃOG�-KNILI>�^Q\jPj[V^M �pQHXYa O`Q¿O`hYVk�^VÃXuO[V^j7±lKLV�� QHR1O[h°UfO M[VrO�:��Q�� R�UHj U
±lKNV0� �pQ\KLX_O#KLX U�±lKNV0��M[VrO>�%UHX �pV R�j[Q\TmO`hcV¯�^VÃX_O`V^j�±bKLV���KLM�O`hcV¯V0'��V^jPKNT]V^X_O�UHILI"�ZacVÃO`VÃj[T]KNXYVÃa
TkU bKNT ¢YT aYK"!pV^jPV^XY�ÃVO��VÃO.��V^VÃX O`hYV�Q���2PV^�rO%¦ M#Q\jPKNVÃXuO`UfO`KLQ\X�UHXYa7U�T]QbaYVÃINVÃa Q\jPKNVÃXuO`UfO`KLQ\XZO`h°U
O
MPO[KNILI�UfININQ��-M�O`hYV�Q���2PV^�rO O`Q(�pVkj[V^�ÃQ 9\XYK"1^VÃazR�j[Q\T O`hYUfO ��� TkQlaYV^I aYVrO`V^jPTkKLXYV^M�: � VÃO O`hYKLM
TkU bKNT ¢YT acK"!pV^j[VÃXY�^V?�pVrO.�¯VÃV^X¤Q���2PVÃ�ÃO-UHXca�TkQlaYV^I�Q\jPKNVÃXuO`UfO`KLQ\X ��VWacV^XYQHO[V^a������ : � Q���V
�^QHXYM[VÃjP±fUfO`K¨±\V����°UHMPV^a¿Q\X�j[VÃM[¢YI¨O`M1aYVÃM[�Ãj[K ��V^a¿U���Q�±\V�� �¯V�O`UH¥HV��	� � � K R�Q\j����mQ���2PVÃ�ÃO`M-UfXYa
��� . » K R�QHj ; � Q���2PV^�rO`M�: 8 � Uf¥lKLX 9���� . » K R�Q\j ; � Q���2PV^�rO`M�j[V^MP¢YILO[MZKNX KNacV^X_O`KL�%UHI#±lKLV��
M[VrO`M�UHMM�-hYVÃX���� .�J K : 9

� hYVZT]KNXYKLT ¢YT Xu¢YT �pVÃj/QHR ��� T]QbaYVÃINM O`h°UfO1UHj[VWXYV^VÃaYV^a¤O`Q jPV$�YjPV^MPV^X_O�UHX�Q���2PVÃ�ÃO/KLM
O`hcV^X acVÃO`VÃj[T]KNXYVÃa ��� �^QH¢YX_O`KNX;9¿O[hYVkXu¢YT �pVÃj QHR¯KNaYVÃX_O`KN�^UHI>j[K&9\h_O��É�^KNjP�^¢YINUHj��ÃQ\XYV^M QHR/UfX 9\INV
� O`h°UfO5Ufj[V�XYVÃV^aYVÃa¿O[Q R�¢YINI3��VÃXY�^ILQ\M[V�O[hYVZ¢�����V^j/hcV^T]KNM)�chYV^jPV��cR�Q\j�O`hYVZ�^UHM[VZQHR ���mQ��%2PV^�ÃO[M
8 MP¢Y��hzUfMG��QbQH¥lM�Q\X{U O�U��cINV 9A�:Q\jZO`hYV)V^X_O[KNj[V)M �YhYV^jPV��ER�Q\jZO`hYV)�%UfM[V]QHR ; � Q���2PVÃ�ÃO[M$�-�-hcV^X
O`hcV�±\VÃjPO`KL�^VÃM QHR-O`hYV �ÃQ\XYVÃM)UHj[VH�cI?UH�ÃV^a�UfO7O`hYV M �YhYVÃj[VH¦ M)�^VÃXuO[V^j�: 8 � hYV¤UHX 9HINV�QfR5U j[K 9HhuO
�^KLj[�Ã¢YI?UHj �^QHXYVWKLM�O`hcV�UHX 9HINV�UHj[Q\¢cXYa�O`hcVW±\VÃjPO`VA�QHR;O`hYV��ÃQ\XYV �pVrO.�¯VÃV^X�O`hYVW�^Q\XYVf¦§M1U bKNM1UfXYa
O`hcV7�^QHXYKN��M[¢YjeR�UH�^V4: 9(�ZXcV7�%UfX aYVÃO[V^jPTkKLXYV�O[h°UfO�M[KD �ÃQ\XYVÃM�QHR�UHX;9\INV � � K R�¢YINI3��V^XY�ÃINQ\MPV7O`hcV
¢�����V^j/hcV^T]KNM)�chYV^jPV��-hcKNINV?P�P �^Q\XcV^M-QHR#UHX 9\ILV . » K R�¢YILI"�kV^XY�ÃINQ\MPV�O`hYV�VÃXuO[KNjPVZM)�YhYVÃj[V4: � hu¢YM��
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L#K&9\¢Yj[V �: J P < � hcV ±lKNV0� MPVÃO`M UHj[V MPhYQ��-X R�Q\j�� � � � K 8 U:9¤UfXYa�� � . » K 8 � 9�O`h°U
OUHjPV XYV^VÃaYV^a�O[Q j[VÃ�^Q 9\XcK 1^V���� UHXYa ; � Q���2PV^�rO`M�� jPV^M �pVÃ�ÃO`K¨±\VÃI"� : £ K3{±bKLV�� UHjPV�XYVÃV^aYVÃa�O[Qj[VÃ�^Q 9HXYK 1ÃV ��� Q���2PVÃ�ÃO[M�R�j[Q\T UHX�� ±bKLV�� ��Q\KNX_O U��pQ�±HV O`hYV��cI?UHXYVdQHRZO`hcV Q���2PVÃ�ÃOI��UHXYa P�P±lKNV0�-M UHjPV{XcV^V^acV^a O[Q jPV^�ÃQ 9\XYK"1^V ; � Q��%2PV^�ÃO[M¿R�jPQ\T UHX�� ±lKNV0� �pQHKNX_O�: � hYV{¢ ���pVÃj UfXYaINQ���V^j1hcV^T]KNM)�chYV^jPV^M5UHj[VWM[V$�YUHj`UfO[V^a�����U��YINUH��¥kILKNXYVWUfO1O[hYVZV^¡u¢°UfO[Q\j : ��UH��h¿�^QHINQ\jPV^aH�°U
O`��hj[V��Yj[VÃM[VÃXuO[MZO`hYV MPVÃO�QHR>±lKLV��-MWO[h°UfOZ�^UHX �pV j[VÃ�^Q 9\XcK 1^VÃa ¢YM[KLX 9¤U���� T]QlaYV^I(9\V^XcV^j`U
O`V^a R�Q\jO`hcVW�^VÃX_O`V^j1±lKLV��¼KNX]O`h°U
O1M[VrO/�^QHj[j[VÃM)��Q\XYaYKLX 9 O[Q7O`hcV 	 �cKNX'� : ��UH��h<�YKLX KNM�UHX�U bKLM¯QHR:U j[K 9HhuO�^KLj[�Ã¢YI?UHjZ�ÃQ\XYV��-hYQ\M[V]±\VÃjPO`VA{KNM�INQl�%UfO[V^a{UfO�O`hYVk�^VÃXuO[V^j QHR¯O[hYVkM �YhYVÃj[V UfXYa �-hYQHM[V UfX 9\INVKNM � � � � K KNX 8 U�9-UHXYa�� � . » K KNX 8 � 9 : B�INI�±lKNV�� ��Q\KLXuO[M�QfR�UHX Q��%2PV^�ÃO�O`h°U
OZUHjPV �-K¨O`hYKLXU 9\K¨±\VÃX �^Q\XYV7QHR>±lKNV�� ��Q\KLXuO[MWMPhYQ\¢YILa �pV j[V^�ÃQ 9\XYK"1%U��cINV7¢cM[KNX;9�O`hYV7TkQlaYV^I(9\VÃXYV^j[UfO`VÃa R�j[Q\TO`hcV�±lKNV0� �pQ\KLX_O/UHILQ\X 9 O[hYVW�ÃQ\XYVÃM/U bKNM�: � hYKNM¯KNM�U � Q\j[QHXYQ\K�aYK?U49\j`UHT QHX�O`hYVWM)�YhYVÃj[VWR�QHj�O`hcVM[VrO1QHR3�^V^X_O[V^j¯±lKNV0�-M �bV%UH��h��ÃQ\INQ\jPV^a��°UfO`��h�KNM�O`hYV�M[VÃO¯QHR:UHILIY±lKNV�� ��Q\KLXuO[M�O[h°UfO¯UHj[V5�^ILQ\M[VÃMPO¯O[QO`hcV��ÃV^X_O`VÃj5±lKLV�� QfR�O[h°UfO �°UfO[��h :

j[VÃ�^Q 9HXYK 1ÃKNX 9 ��� Q���2PVÃ�ÃO`M�R�j[Q\T UHX�� ±lKNV�� ��Q\KLXuO U���Q�±\V)O`hYV��YINUHXYV)QHR�O`hYV)Q���2PVÃ�ÃO j[VÃ¡l¢cKNj[VÃM
UfO5T]Q\MPO-MPK3 ���JT]QbaYVÃINM�� �-hYKNILVZj[VÃ�^Q 9\XcK 1^KLX 9 ; �JQ���2PV^�rO`M-R�j[Q\T UHX�� ±lKNV�� ��Q\KLXuO 8 U��pQ�±HV�QHj
��V^INQ�� O`hYV89\j[QH¢YXYa��YI?UHXcV 9 j[VÃ¡l¢cKNj[VÃM¯U
O�T]Q\MeO P�P��
� T]QbaYVÃINM��uUHXYa]j[V^�ÃQ 9\XYK"1^KLX 9 ; � Q��%2PV^�ÃO[M
R�j[QHT UHX�� ±lKLV�� ��Q\KNX_O U���Q�±HVkO[hYV 9\jPQ\¢YXYa �YI?UfXYVkjPV^¡u¢YKLj[V^M7UfO�TkQHMPO���� ��� TkQlaYVÃINM : � hYV
±lKNV0� M[VrO`M-R�Q\j �	� � � K UHXYa �	� . » K UHj[V�M[hcQ9�-XdKNX L#K&9\¢Yj[V ;: J P :

L°j[Q\T O`hYV7U��pQ�±HV VA ��V^jPKNT]V^X_O`M��pK¨O5KNM5U����°Ufj[V^X_O�O`h°UfO�U]j[V^INUfO`K¨±\VÃI"��MPT�UHILI3Xu¢YT&��V^j5QHR

� D P



��Q\M[V�h����pQHO[hYV^MPV^M�XcV^V^a¿O`Q���V�VAcUHTkKLXYV^a ����O`hYV���Q\M[V�jPV � XYVÃTkVÃX_O�UHI&9\Q\jPKLO`hcT KLX¿QHj[aYVÃj-O[Q
j[VÃINKNU��YI"�)jPV^�ÃQ 9\XYK"1^VZQ���2PVÃ�ÃO[M :�� VW¢YM[VZO`hcKNM¯O[Q aYVÃO[V^jPTkKLXYVWO`hcVZQ�±HV^j[UHINIpj[¢YX_O`KLTkVW�^Q\T��YINVAbKLO.�
QHR:Q\¢cj¯UHI&9\Q\jPKLO`hcT :8BWMPM[¢YT]VWO`hYUfO ��V�h°U%±\V�� T]QbacV^INM��uV%UH��h��ÃQ\X_O�UHKLXYKNX 9�� INKLXYV^M��cUHXca�O`h°U
O
O`hcVWKNTkU�9\V-�ÃQ\X_O�UHKLXYM��dINKLXYV^M�:���XYKLO[K?UHILK 1^UfO`KLQ\X QHR3O[hYVWXcV%UHjPV^MPO¯XYV^K&9\h%�pQHj�a°U
O�U MeO`jP¢Y�ÃO[¢Yj[VZUfXYa
KNacV^X_O`K � �%UfO[KNQ\XdQHR �^Q\jPXYV^jPMZ�%UHX ��V&��V^jeR�Q\j[T]V^a KLX	� ' ��
����� * O`KNT]V�:�L�QHjWV%Uf��h T]QlaYV^I � ��V
9\VÃXYV^j[UfO`V�� ' ��� * ��Q\M[V¿h����pQHO[hYV^MPV^M�: � hYVdXYV^K&9\h%�pQ\jPhYQlQba M[KLTkKLI?UHjPKLO.� QHRZV^UH��h�QHR�O[hYV^MPV
�%UfX �pVdVÃ±fUHIL¢°UfO`VÃa�KNX�� ' 
����� * O`KLTkV4: � hcV��pQHM[V h�����QHO`hYVÃM[VÃM¿�^UHX ��V MPQ\jPO[V^a�KLX O`KLTkV
� ' ����
��� ' ��� */* : � hYV&��Q\M[V jPV � XcV^T]V^X_O�UHI 9HQ\j[K¨O`hYT jPV^¡u¢YKNjPV^M�� ' ��� * O`KNT]V�: � hu¢YM$��O`hcV
Q�±\VÃj`UHILI�j[¢YX_O`KLTkVW�^Q\T��YINVAbKLO.� QfR#Q\¢cj-UHI 9\QHj[KLO[hYT KNM�� ' ������
���� ' ��� *2* :

���� ��������� �� �!� �  

� hYKLM1��h°U��cO[V^jM�cj[V^MPV^X_O`VÃa UfX�V 	]�^KLV^X_O-U����cj[Q_UH��h O[Q j[VÃ�^Q 9\XcK 1^KLX 9 �YUHjPO[K?UHILI"� Ql�^�ÃIN¢YaYVÃa
Q���2PVÃ�ÃO[M�KNX¿�^IL¢cO[O[V^j[VÃa V^X_±lKNjPQ\XYT]V^X_O`M�:���¢Yj�U����cj[Q_UH��h KNT��Yj[Q�±\VÃMWQ\X#�Yj[Vr±lKNQ\¢YMWU����YjPQ_UH��hYVÃM
��� TkUH¥uKNX;9k¢YMPV7QHR�KLXcR�Q\jPT�UfO[KNQ\X¤U%±fUHKLI?U��YILVZKNXdQ\XYV7QHj5O.��Q INKLXYV��^Q\jPj[V^M �pQHXYaYV^Xc�^V^M�O[Q��ÃQ\T �
�Y¢cO[VZU����cj[QIbKNTkUfO`V5Q���2PVÃ�ÃO4��Q\M[VÃM :O��XYI"�kU R�V0�´TkQlaYV^I�INKLXYV^M XYVÃV^a�O`Q&��VW¢cXcR�j`U�9HTkVÃXuO[V^a�KLX
UHX KLT�U49\V-KNX�QHj[aYVÃj�R�Q\j Q\¢Yj¯U����YjPQ_UH��h�O[Q ��VWM[¢c�^�^VÃM[MeR�¢YI �YO[hYKNM �^Q\XcaYKLO[KNQ\X]KNM�V%UHMPKNI"�)M[UfO`KLM � VÃa
KNXdTkQHMPO�V^X_±lKNj[QHXYTkVÃX_O`M : � hYV ¢YMPV QHR>QHXYV7Q\j5O.�¯Q�INKNXcV �ÃQ\j[jPV^M)��Q\XYacV^XY�ÃV^M�O`Q��^Q\T��Y¢cO[V O`hcV
��Q\M[V5QHR;UHXkQ���2PV^�rO1UHILINQ��-M R�Q\j U�I?UHj9\V/j[VÃaY¢Y�ÃO[KNQ\X]KNX)O`hcV5acKNT]V^XYMPKNQ\X°UfINKLO.� QHR�O`hYV5M)�YUH�^V-O`h°U
O
T ¢YMeO���V M[V^UHj[��hcV^a KNX Q\j[aYVÃj�O[Q � XYa Uk�^Q\jPj[V^�rON��Q\M[V4: �{V7O`hYVÃX aYVÃ±HV^ILQ��pVÃa UHX V 	k�ÃKNVÃXuO[I"�
�^QHT��Y¢bO`V^adTkV^UHM[¢cj[V7QfR O`hYV M[KLTkKLI?UHjPKLO.�]QHR O.��Q INKLXYV�XYV^K&9\h%�pQHj[hYQlQbacM5O[h°UfO�KNM5I?UHj9\V^I3��¢YX°UfR �
R�V^�rO`VÃa<�%�k�^IL¢cO[O[V^j�UHXYa Ql�^�ÃIN¢YMPKNQ\X�: � hYKNMO�Yj[Q�±lKNacV^M1U �1UI�]O`Q MPQ\jPO O`hYV�U����YjPQ�bKLT�UfO[V�T]QlaYV^I
��Q\M[VÃM MPQ¿O[h°UfO�Q\XYI3� U¿MPT�UfINI#Xu¢YT �pVÃj XYVÃV^a O`Q �pV)V0cUHT]KNXcV^a �%� T]Q\jPV O`KNT]V �^QHXYM[¢YT]KNX;9

� D c



UHI&9\Q\j[K¨O`hYT]M : �6'��V^j[KLTkVÃX_O`MWMPhYQ��JO`h°UfO�UkMPKNX 9\ILV�±lKLV��JQHR UHX Q���2PV^�rO�KLMWM[¢ 	k�ÃKNVÃXuOWO`Q �c¢YKNILa
U TkQlaYVÃI;O`h°U
O4�-KNINI3UHINILQ9�´jPV^�^Q�9\XYKLO[KNQ\X�QfR�O[h°UfO-Q���2PVÃ�ÃO5Q�±\VÃjWU&�-KNacV�j[UHX 9\VZQfR�±lKNV0� �pQHKNX_O`M�:
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� KLV�� � �°UHM[VÃazQ���2PVÃ�ÃO jPV^�ÃQ 9\XYK¨O`KNQHX UHI&9\Q\jPKLO`hcTkMZT]QbacV^I ; � Q���2PVÃ�ÃO[M �-KLO[h M[VrO`M QfR ���
T]QbaYVÃINM�QHR3O[hYV5Q���2PV^�rO`M1KLXkacK"!pV^j[VÃX_OM��Q\M[VÃM : BWX�Q���2PV^�rO1KLM jPV^�ÃQ 9\XYK"1^V^a �%�]TkUfO`��hcKNX 9�Q\XYV5QHR
O`hcV ��� TkQlaYVÃINM¯O[Q O`hYV�KLT�U49\V�: � hcV�UHac±fUHX_O�U�9HV�QHR:O`hYKLM/U����cj[Q_UH��h¤KLM¯O`h°U
O/KLO1UHINILQ9�-M1U&�pQ �
O`VÃX_O`K?UfINI"� M[KNT��YILV^j���� UHI&9\Q\jPKLO`hcT O`Q&��VW¢cM[V^a�KLX �YINUH�^V5QHREU7T]Q\jPV��ÃQ\T��cINV0 ; � UHI 9HQ\j[K¨O`hYT :

L°¢YjPO[hYV^jPTkQHj[V�� �-hcV^X UHX�KNTkU�9\V]�^QHXuO`UHKNXcM)U I?UHj9\V UHT]Q\¢YX_O7QHR5�^IN¢bO[O`VÃj UHXYa�Ql�^�ÃIN¢YMPKNQ\X@�>U
��� jPV^�^Q�9\XYKLO[KNQ\XdUHI&9\Q\j[K¨O`hYT M[hYQ\¢cINa���V INVÃM[M�M[¢YMP�^V$�bO`K �cINV7O[QH�pVÃKNX 9kO`j`U����pVÃa KNX INQl�%UHI:T]KNX �
KNTkU �pVÃ�%UH¢cM[V ��� �pQHM[V^M�UHj[V 9\VÃXYV^j[UHINI3��INKLXYV%UHj O[j`UHXYMeR�Q\j[TkUfO[KNQ\XYM&�-K¨O`h R�V���V^j�acV 9\jPV^V^MkQHR
R�j[VÃV^aYQHT O[h°UHX O`hcV�XYQ\XYILKNXYV^UHj �pVÃj[M)��V^�rO`K¨±\V�O`j[UHXYMeR�Q\j[TkUfO`KLQ\XYM�j[VÃ¡u¢YKNjPV^a<��� ; �mUfI 9\Q\jPKLO[hYTkM�:
� hYV acKNM`Ufac±fUHX_O�U�9\VkQHR5Ud±lKNV0� �.�°UfM[V^a�U����Yj[Q\UH��h*�>hYQ���VÃ±\VÃj$��KNM�O`h°U
O&��V^�%Uf¢YM[V�UfX�Q���2PV^�rO%¦ M
U�����V%Ufj`UHXY�ÃVk�^UHX{±fUHj�� 9\jPV%UfO[I"���-K¨O`h KLO`M���Q\M[V���TkUHX�� ��� TkQlaYVÃINMZQHR¯V%UH��h{Q���2PV^�rO7T]K 9HhuO
XYVÃV^adO[Q��pV�V0cUHT]KNXcV^a¤KNX�Q\jPaYV^j/O[Q 9H¢°UHj`UfXuO[V^V�M[¢c�^�^VÃM[M�:

�{V7�^QHT&�YKNXcV7Q\¢Yj5j[VÃ�^Q 9HXYKLO[KNQ\XdUHI 9HQ\j[K¨O`hYT R�QHj ���iQ���2PV^�rO`M�� ¬�� �7©���� ��� «)! � �� 
ª"! � ! ��aYVÃM[�^jPK ��V^a KNX{®¯h°U��bO`V^j  �*�-K¨O`h V^K¨O`hYVÃjZQHR�Q\¢YjZINKLXYV�� �°UHMPV^a ; � j[VÃ�^Q 9\XcKLO`KLQ\X UHI&9\Q �
j[K¨O`hYT]M$� !#«�#%$ � «]!>�&$ � ����� � � �¯�'� � « ���($ ! Q\j !#«�#�$ � «]!>�&$ � ����� ��! ��acV^M[�Ãj[K"�pVÃa
KNX�®¯h°U��cO[V^j[M�P UHXYa c �>jPV^M �pVÃ�ÃO`K¨±\VÃI"��� O[Q �Yj[QlaY¢Y�ÃV�UdO.��Q ��MeO�U�9HV�� ±lKNV0� �.�°UHMPV^a*� ; � Q���2PV^�rO
j[VÃ�^Q 9HXYKLO[KNQ\X UHI&9\Q\jPKLO`hcT : � hcKNM�U����YjPQ_UH��h j[VÃ¡l¢cKNj[VÃM�O[hYVkU�±fUHKLI?U��cKNINK¨O.��QHR ; � ® B � T]QbacV^INM
QHR�O[hYV�Q���2PVÃ�ÃO[M1O`Q&��V�j[VÃ�^Q 9HXYK 1ÃV^a : � hYVÃM[V ; � T]QlaYV^ILM¯TkU�����V�V^K¨O`hYVÃjO�-KLj[V�� R�j`UHT]V5Q\j¯MPQ\INKLa
T]QbaYVÃINM�: � hYV)¢YMPV)QHR M[Q\ILKNa T]QbaYVÃINMWUHINILQ9�-MWhYKNaYacV^X �ÉINKNXcV7j[VÃTkQ�±fUHI#O[V^��hYXcKN¡u¢YV^MZO[Q ��V ¢YMPV^a
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�-hYVÃX �Yj[Q 2PVÃ�ÃO[KNX 9 ; � T]QbaYVÃINM-KNX_O[Q���� T]QlaYV^ILM ����� T]QbacV^INM4�-K¨O`h hYKLaYaYVÃX INKLXYV^M5j[VÃTkQ�±HV^a
UHjPVdT]Q\j[V¿UH�Ã�^¢Yj[UfO`VdUHXYa INVÃM[M]�^IN¢bO[O`VÃj[VÃa O`hYUHX ��� TkQlaYVÃINM 9\V^XcV^j`U
O`V^a R�j[Q\T �-KLj[V �ÉR�j`UfTkV
T]QbaYVÃINM��#UHXca O`hYVÃj[VrR�Q\j[V�O[hYV�� MPhYQ\¢YILaC�Yj[Q�±lKNacV�T]Q\j[V]j[VÃINK?U��YINV)TkUfO`��hYVÃM7KLX �^IL¢cO[O[V^jPV^azKLT �
U�9\VÃM :

� hYV � jPMPOZMeO�U�9HV QHR>O`hcV7±lKNV�� � �°UHMPV^a ; � j[VÃ�^Q 9HXYKLO[KNQ\X UHI 9\QHj[KLO[hYT MPV%UHjP��hYV^MZR�Q\jWU ; �
�%UfTkVÃj`U)Q\j[KLV^X_O�UfO[KNQ\X 8 K.: V�:3�Y±lKNV��-KLX 9]aYKNjPV^�ÃO[KNQ\X 9�R�Q\jM�-hYKN��h¿O`hYV UHMPM[Ql�^K?U
O`V^a ���JTkQlaYVÃI 8 O`hcV
�YjPQ 2PV^�rO`KNQHX QHRZO`hYV ; � TkQlaYV^I 9��YjPQ�±bKLaYV^M U 9\QbQla�TkUfO`��h�O[QzO`hYV KNTkU�9\V�: � hcV �%UHT]V^j[U
Q\jPKNV^X_O`UfO`KLQ\XYM�O[h°UfO/T7¢YMPO ��V�V0cUHT]KNXcV^aH��V^j[V�aYKLM[�Ã¢YM[MPV^a¿KNX £ VÃ�ÃO`KLQ\X ;: �;: L°Q\j¯V^UH��h¿�%UHT]V^j[U
Q\jPKNV^X_O`UfO`KLQ\X*�bO[hYV ; �ST]QlaYV^I3KLM4�pQHM[KLO[KNQ\XcV^a¤M[Q)O`h°U
O5O[hYV��%UHT]V^j[U)U bKNM �°UHMPM[V^M5O`hYjPQ\¢ 9\h¤O`hcV
�^VÃX_O`V^j�QHREO`hYV�Q���2PVÃ�ÃOWUHXYa¤O`hYVÃXdO`hcV ; �STkQlaYVÃI3KNM �YjPQ 2PV^�rO`V^adKNX_O`QkU����ST]QlaYV^I/: � hcKNM ���
T]QbaYVÃI�KNM�O`hYVÃX�T�UfO[��hYV^akO`Q O[hYVWKLT�U49\V-¢YM[KLX 9 ¬�� �7©���� ��� «)! � � ª"! � ! : � hYV�QH¢cO��Y¢bO
QHR ¬ � �7©�� � ��� «]!�� � ª"! � ! KNM5U �
� ��Q\M[V7UHXYa UfX UHMPM[K 9HXYTkVÃX_OWTkUfO`jPK3 � �pVrO.�¯VÃV^X
O`hcV�KNTkU�9\V�INKNXcV^M1UfXYa O`hYV ��� TkQlaYVÃIpILKNXYVÃM :	�¼hYVÃX¿U ��� TkQlaYVÃIpKLM¯R�Q\¢YXYa O[h°UfO4�cj[Q�±lKNaYVÃM/U
9\QlQba�TkUfO[��h¤O[Q O`hYV�KLT�U�9HV��uO`hYV ; �SUHI&9\Q\j[K¨O`hYT !#«�#%$ � «]!>�&$ � ����� � � �¯�'� � « ���($ !8 QHj !#«�#�$ � «]!>�&$ � ����� ��! 9/KNM�U����cINKNVÃad¢cM[KNX;9kO`hcV UHMPM[K 9HXYTkVÃX_O�TkUfO[j[K3 � O`QkKNXYK¨O`K?UfINK 1ÃV
O`hcV ; � ��Q\M[VZQHR�O[hYV ; � T]QlaYV^I/: > VÃ�%UH¢YMPVZO`hYV �
� TkQlaYV^I�KNM1U �Yj[Q92PV^�ÃO[KNQ\X�QfREU ; � TkQlaYVÃI=�
KLO KNM>¥uXYQ��-X��-hYKL��hkILKNXYV¯M[V 9HTkVÃXuO[M�KLX O`hYV ���¼T]QbaYVÃIY�^QHj[j[VÃM)��Q\XYa)O`QN�-hYKL��hkILKNXYVÃM>M[V 9HTkVÃXuO[M
KNX O`hYV ; � TkQlaYV^I �1M[Q�QHXYV �%UfX V%UHMPKNI"��TkU�� O[hYV UHMPM[K&9\XYT]V^X_O�TkUfO`jPK3 � ��VÃO.��V^V^X¼O`hcV
KNTkU�9\V�UfXYa �
�iT]QbaYVÃI�INKLXYV^M/O`QkUHX UHM[MPK 9\XYT]V^X_O5TkUfO`jPK3 � � ��VÃO.��V^VÃX O`hYV�KNTkU�9\V�UHXcadO`hcV
; � TkQlaYVÃI1INKLXYV^M�: � KLM XYQHO 9\¢°Ufj`UHX_O`VÃV^a�O`Q/��V ��V^jeR�V^�rOI� XYQ\j)aYQlV^M)KLO XcV^V^a O`Q/��V �1O`hcV
��� TkQlaYV^I>¢cM[V^a{O`Q VÃMPO[KNTkUfO`V � QHXYI"� U�� �Yj[QIbKNTkUfO`VÃMZO`hYV]V0'��V^�ÃO[V^a�U�� �pV^UHj`UHXc�^V]QHR1O`hcV
KNacV^X_O`K � V^adQ���2PV^�rO�: �5Q9��VÃ±HV^j��;KLO5KLM5VA'�pVÃ�ÃO`VÃa O`h°U
O5O[hYV�T�U92PQHj[KLO.� QHR#O[hYV7�ÃQ\j[jPV^M)��Q\XYacV^XY�ÃV^M
aYVÃM[�^jPK ��V^a¤KNX � �-KLINI ��V��^Q\jPj[VÃ�ÃOI�YUHXYa O`hcV^j[VrR�Q\j[V��°U TkU92PQ\j[K¨O.�)KNX � � �-KLINI�UHILM[Q&��V��^QHj[j[VÃ�ÃO :

� D �



� hYKLM1M[hYQH¢YINa<�Y¢bO1O`hYVZKLXYKLO[K?UHI°VÃMPO[KNTkUfO`VÃa ; � �pQHM[V��ÃINQ\MPV�V^XYQH¢ 9\h�O`Q O[hYVWO`jP¢YV���Q\M[VZMPQ O`h°U
O
O`hcV ; �iUHI&9\Q\jPKLO`hcT �-KLINI;U�±HQ\KNa¿INQl�%UfI;T]KNXYKLT�U UHXYa¿�^Q\X_±\VÃj�9\V�O`Q O[hYV��^Q\jPj[V^�rO��pQ\MPV�:

BWI&9\Q\jPKLO`hcT�����M[hYQ��-M¯O[hYV?�YMPV^¢YacQ ���ÃQbaYV5R�Q\j>O`hYV ; � ±lKNV0� �.�°UfM[V^a�Q���2PV^�rO1jPV^�^Q�9\XYKLO[KNQ\X
UHI&9\Q\j[K¨O`hYT :-L#K 9\¢cj[V @ :���M[hYQ��-M-O`hYKLM-UHI 9\QHj[KLO[hYT U����YILKNVÃa¤O[Q]U)jPQ���QHO-KNTkU�9\V4:

� D\Ì



���������
	����� ���Z�Z�� � «���� � ¬�����«k�7���&$)�N«¿�	� B�±lKNV�� � �°UHMPV^a ; � Q���2PV^�rO#jPV^�^Q�9\XYKLO[KNQ\XUHI&9\Q\j[K¨O`hYT :

	�CED�F:��
HG � KLMPO-QHR ; �JTkQlaYV^ILM�� �YV^UH��h �ÃQ\XYM[KLMPO[KNX 9)QHR#U M[VÃO5QHR ; �JINKLXYV�M[V�9\T]V^X_O`M�:
��X �Y¢cO5KNTkU�9\V���°aYVÃM[�Ãj[K ��V^a ���¿U M[VÃO5QHR ���mINKLXYV�M[V�9\T]V^X_O`M�:

��F:�%D#F���
HG � KLMPO-QHR�TkQlaYVÃI �.��Q\MPV��°UHKLj[M :

®¯j[V^UfO`V�U)j`UHX;9\VZM[V^UHj[��hda°UfO�U MeO`j[¢c�ÃO`¢cj[V����ZR�Q\j1O`hYV�KLT�U�9HV�INKLXYV^M�8:� ���������
 ; �JTkQlaYVÃI �����! "� # �� ���������
 �%UHT]V^j[U)QHj[KNVÃX_O�UfO[KNQ\X%$ 8 UHM/MPhYQ��-X KLX#L�K 9\¢YjPV ;:��IP 9�# �
�>j[Q 2PVÃ�ÃO ����� O`Q]U ���ST]QlaYV^I ��&�� ¢YMPKNX 9)�^UHTkVÃj`U Q\jPKNV^X_O`UfO`KLQ\X%$ :

B?� �YI"�<B�I 9\QHj[KLO[hYT ¬�� �7©���� ��� «)! � � ª"! � ! O`Q'�(�7UHXYa ��&��,:� ���������
 UHMPM[K 9HXYTkVÃX_O�TkUfO[j[K3 � j[VÃO[¢Yj[XcV^a(��� ¬ � �7©�� � ��� «]!�� � ª"! � ! # �	 � � aYV^MP�^j[K"�pVÃM5U)MP¢ 	]�^KLV^X_OWXu¢YT �pVÃj5QfR#TkUfO`��hcV^M ��)�bC
��:+* U��¤O`hYV>���mT]QbaYVÃI�UHMPM[K 9HXYTkVÃX_O`M � O[Q ; �ST]QlaYV^I�UfM[M[K&9\XYT]V^X_O`M � � <

� �

� � �-, �
�/. K¨R�0 .  � 321 KLM1O`hYV��YjPQ 2PV^�rO`KLQ\X¤QHR�0 �  ������3� QHO[hYV^j��-KNMPV ���: B?���YI3�HB�I 9\Q\jPKLO[hYT !#«�#%$ � «]!>�&$ � ����� � � �¯�'� � « ���($ ! Q\j!#«�#%$ � «]!>�&$ � ����� ��! �Y¢bO�¢cM[V � � O`Q]�^Q\T��Y¢cO[V�O`hYV�KNXcKLO`KNUHI ; �jPQHO�U
O`KNQHX�4 UHXca¿O[j`UHXYMPI?UfO[KNQ\X65 UfM/aYV^MP�^j[K"�pVÃa KLX £ V^�ÃO[KNQ\X c : ; :�� :; :��ÉR U)M[¢ 	]�ÃKNV^X_O5Xu¢YT&��V^j-QHR�T�U
O`��hYVÃM�Ufj[VZR�Q\¢YXYa@�cO`hYVÃX jPV^�^QHj[a¤O`hYKLM/TkQlaYV^I3UHXYaK¨O`M ; � ��Q\M[V4:�lC #�lC #�bC #�lC #
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L#K&9\¢Yj[V @ : � < �6cUHT��YINV>QHRb±lKNV�� � �°UHMPV^a ; � Q���2PVÃ�ÃO�j[VÃ�^Q 9\XcKLO`KLQ\X : � hYV ; � Q���2PV^�rO#jPV^�^Q�9\XYKLO[KNQ\XUHI&9\Q\j[K¨O`hYT ! «�#�$ � � «]!>�&$ � ����� ��! KNM7KLXYKLO[K?UHILK 1ÃV^a ¢YMPKNX 9 �^Q\jPj[V^M �pQHXYaYV^Xc�^V^M �ÃQ\T��Y¢cO`VÃaKNX O`hYV �
� Q���2PVÃ�ÃO�jPV^�^Q�9\XYKLO[KNQ\X UHI 9HQ\j[K¨O`hYT ¬ � � ©�� � � � «]!�� � ª ! � ! : 8 U�9 ��jPK 9\KLX°UHIKNTkU�9\V4: 8 � 9 � KNXcVZM[V 9HTkVÃXuO[M�acVÃO`VÃ�ÃO[V^a KLX¤O[hYV�KNTkU�9\V4: 8 � 9 � hYV ���JTkQlaYVÃI3¢YM[VÃa KLX¤O[hYV ���UHI&9\Q\j[K¨O`hYT �;O[hYKNM��¯UHM 9\V^XYVÃj`UfO[V^a R�j[Q\T U ; � ® B � T]QbacV^I ¢YMPKNX 9¿U¤hYKNacaYV^X INKLXYV jPV^T]Q�±fUHIUHI&9\Q\j[K¨O`hYT : 8 a 9 � hYV ��� U
	]XYV���Q\M[V h�����QHO`hYVÃM[KLM�O[h°UfOZILV%UHacMWO`Q�O`hcV hYK 9\hcV^MPO ��j[UHXY¥HVÃa ���
��Q\M[V ��O`hcV 9\j[VÃV^X�INKLXYV�KLM7O`hYV �°UHM[V¤�ÃQ\j[jPV^M)��Q\XYacV^XY�ÃV�: 8 V 9 � hYV�hcK 9\hYVÃMPO ��j`UfXY¥HVÃa �
� ��Q\MPVUfR�O[V^jM��Q\M[VZjPV � XcV^T]V^X_O�: 8 R/9 � hYV � XYUHI ; � ��Q\M[V�UfR�O[V^j1KLXYKLO[K?UHILK 1ÃKNX 9�O[hYVN�pQHM[VZ¢YMPKNX 9 O`hcV ����^QHj[j[VÃM)��Q\XYaYVÃXY�^VÃM :

� � �



����� ��� ��� 
� � � � � � � � � � � � ��� � �� � �

��X�O`hYKLM ��h°U��cO[V^j�� ��V¤�^Q\T��°UHjPV�O`hYV���V^jeR�Q\j[TkUHXY�ÃV QHR-O`hYV�O[hYj[VÃV�INKNXcV��.�YUHM[VÃa�Q���2PV^�rO
j[VÃ�^Q 9HXYKLO[KNQ\X�UHI&9\Q\jPKLO`hcTkMpaYV^MP�^j[K"�pVÃa KLX ®¯h°U��cO[V^j[M8P�� c �
UHXYa>;: �6 ��V^jPKNT]V^X_O`MEUHjPV �pVÃjPR�Q\jPTkVÃa
O`Q�aYVÃO[V^j[T]KNXcV hYQ��JO`hYV MP¢Y�^�ÃV^MPM j[UfO`V QHR�O`hYV Q���2PV^�rO�j[V^�ÃQ 9\XYK¨O`KLQ\XdO`UHM[¥¿KNMWU�!;VÃ�ÃO[V^a/��� O`hcV
R�Q\ILINQ��-KNX 91R�QH¢Yj �°UHj`UfTkVrO`V^jPM < MP�^V^XcV1�^IL¢cO[O[V^j:j`UfO[V��
Q���2PVÃ�ÃOER�V%UfO[¢Yj[V aYVÃO[V^�rO`KNQHX j[UfO`V��fKLX ��KLT�U�9HV��
�YINUHXYV7jPQHO�U
O`KNQHX QHR>O[hYV Q���2PVÃ�ÃO$��UHXYa Q\¢bO���QfR ��KNTkU�9\V �.�YINUHXYV�jPQHO�U
O`KNQHX QHR>O[hYV Q���2PVÃ�ÃO : � VrO��

��VWO`hYVZXu¢YT �pVÃj/QHR:INKLXYVWMPV 9\T]V^X_O`M-KLX�U ; �mTkQlaYVÃIpQHR�UHX�Q���2PV^�rO5UHXYa�� ��VWO`hYVZXu¢YT �pVÃj1QHR
��� ILKNXYV5M[V�9\TkVÃX_O`M/KNX UHX KNTkU�9\V5QHREU MP�^V^XcV�O`h°UfO1KNXY�ÃIN¢YaYVÃM�O[h°UfO/Q��%2PV^�ÃO : � hYV^X@�cO`hYVÃM[V�R�Q\¢cj
�°UHj[UHT]VÃO`VÃj[M-UHjPV�aYV � XcV^a UfM-R�QHININQ��-M�:
� : � hYV ��� ��� ������� 
 
 ��	
	�� 
 �7KLM-aYV � XcV^a UHM� � ' � ¸ ��� * � � �-hYVÃj[V ���-KNM/O[hYV Xu¢YT �pVÃj
QHR#KNTkU�9\VZILKNXYVZMPV 9\T]V^X_O`M5O`h°U
OWUfj[V �Yj[Q 2PVÃ�ÃO[KNQ\XYM5QHR#M[Q\T]V�TkQlaYV^I�ILKNXYV�MPV 9\T]V^X_O�: � hYV
�ÃIN¢cOPO`V^j�j`U
O`V�KLM�O[hYV ��V^jP�^VÃXuO QHR-KNTkU�9\V ILKNXYV]M[V�9\TkVÃX_O`M7O[h°UfO7UHj[VkXYQHO�O`hYV KLT�U49\V QHR
UHX���T]QlaYV^I3ILKNXYVWM[V 9HTkVÃXuO :

��: � hYV������ ����
�� ��� 
���	 ��� ��
 ����
 ����� 	�� 
 �kKLMZaYV � XcV^a�UHM"! � � 3 � �$#�: �5V^j[V���� 3 KNMZO`hcV
Xu¢YT&��V^j>QfR ;�% T]QlaYV^IYILKNXYV�M[V�9\TkVÃX_O`M>O`h°U
O>h°U%±\V5Q\XYV/Q\j#TkQ\jPV1�^QHj[j[VÃM)��Q\XYaYKLX 9�KNTkU�9\V
ILKNXYV�M[V�9\TkVÃX_O`M : B T]QbacV^IEINKNXcV7M[V�9\T]V^X_OZ�%UfX h°U%±\V)T ¢YI¨O`K �cINV��^Q\jPj[VÃM)��Q\XYaYKLX 9�KNTkU�9\V
ILKNXYV5M[V�9\TkVÃX_O`M �-hYVÃX¤UHX KLT�U�9HV5ILKNXYV5KNM R�j`U�9HTkVÃXuO[V^a��%��U7ILKNXYV5aYVÃO[V^�rO`KNQHX�UHI 9HQ\j[K¨O`hYT :

�$#-KNM�O`hYV�Xu¢YT �pVÃj/QHRETkQlaYV^I�INKLXYVWMPV 9\T]V^X_O[M-O[h°UfO-Ufj[V�XYQfO1R�¢YINI3�]M[V^I¨R ��Ql�^�ÃIN¢YaYVÃa 8 K/:§V4:"�

XYQfO"�&���'��(zhYKLaYaYVÃX ��� QHO`hcV^j��°UHjeO`M)QHRWO[hYV��)��* �¤Q���2PVÃ�ÃO 9 �5O[hYKNM)KLM O`hYV¿Xu¢YT&��V^j)QHR
+ � +



T]QbacV^I1ILKNXYV MPV 9\T]V^X_O[M]O[h°UfO)M[hcQ\¢YINaF��VdU
O)INV%UfMPO��°UHjeO`KNUHINI3� ±lKLM[K �cINV�O[Q O[hYV¤�%UHT]V^j[U
�-hYVÃX{O[hYV^jPV�UHjPV)XYQdQ���2PV^�rO`M�KNX O`hYV]M[�ÃV^XYV���VÃO.��V^V^X{O`hYV]TkQlaYVÃINV^a Q��%2PV^�ÃO UHXca{O`hcV
�^UHTkVÃj`U;: �¼hcV^X M[KLT��cINVN�-KNjPV��ÉR�j[UHT]VZTkQlaYV^ILM�QfR>Q���2PVÃ�ÃO`MWUHj[V ¢YM[VÃa*�;QH¢Yj�M��lMPO`VÃT h°UfM
XYQk¥uXYQ��-INV^a;9\V QfR O`hYV�M[¢cjPR�UH�ÃV^MWQHj5±HQ\IN¢YT]V^M-QHR M[Q\ILKNa¤Q���2PVÃ�ÃO`M��;MPQ �$# �-KLINI�VÃ¡l¢YUHI�� �

O[hYVkO[QHO�UHI Xu¢YT&��V^j QHR/INKLXYV]M[V 9HTkVÃXuO[M KNX O`hYV ; % T]QbaYVÃI.:��Q���VÃ±HV^j$� �-hYVÃX�UdMPQ\INKLa
T]QbacV^I°KNM�U%±fUHKLI?U��YILV��\hcKNaYaYVÃX�MP¢YjPR�UH�ÃV�jPV^T]Q�±HUfI°KNM �pVÃjPR�Q\jPTkVÃa��uKNX)O`hYKLM��%UHMPV��uO`hYV-±fUHIN¢YV
QHR �$# �-KNILI°¢YM[¢YUHINI3���pV5INVÃM[M O`h°UHX � UHXYa��-KNILI �pV5hYK 9HhYI"� acV$��V^XYaYVÃX_O1Q\X]O`hYV�Q���2PV^�rO%¦ M
��Q\M[V4: � hYV ¡l¢YUHX_O`KLO.� » ¸ ! KLM/O`hYV �pVÃj[�ÃV^X_O�QHR TkQlaYV^I�ILKNXYVÃM/O`h°UfO�UHjPV XcQHO5aYVÃO[V^�ÃO[V^a
UHM�KLT�U�9HV7INKLXYV^M�UfM U�jPV^M[¢cILO�QHRO�pVÃKNX 9¤Ql�^�ÃIN¢YaYVÃa ��� QfO`hYVÃj�Q���2PV^�rO`M�KNX O`hcV]MP�^VÃXYVkQHj
��V^�^UH¢YM[V]QHR aYV � �^KLV^XY�ÃKNV^M�KNX O[hYV)INKLXYV aYVrO`V^�rO`KLQ\X UHI 9\QHj[KLO[hYT :&����2PVÃ�ÃO�INKLXYV^M�O[h°UfO�UHjPV
XYQfO/aYVÃO[V^�rO`V^a#�pVÃ�%UH¢cM[V�O`hcV��¤UHjPVZM[VÃILR ��Ql�^�ÃIN¢YacV^a�aYQ XYQfO5U�!;VÃ�ÃO1O[hYV�Q���2PVÃ�ÃO-aYVrO`V^�rO`KLQ\X
j[UfO`V4:

; : � hYV �'� � �'* � � � ��� � ��� ��	�� 
�� 
 ����� QHR:UfX�Q���2PV^�rOI�baYV^XYQfO`V^a� �0�lKNM O`hYVZUfX 9\INV5QHR:jPQHO�UfO[KNQ\X
QHREO`hcV�Q���2PV^�rOWU��pQ\¢bO5UHX U9cKLM4�°UHj[UHINILV^IpO[Q O`hYV��%UfTkVÃj`Uc¦ M/Q��cO[KN�%UfI�U bKNM�:

P : � hYV ��� 
 � � � � �'* � � � ��� � ��� � 	�� 
�� 
 �����SQfR UHX´Q���2PVÃ�ÃOI�ZacV^XYQHO[V^a � 3 �ZKLM�O`hYV{UHX 9\ILV QHR
jPQHO�UfO[KNQ\X QHR1UHX Q���2PV^�rO U��pQ\¢bO MPQ\T]V�U bKLM ��V^j �pVÃXYaYKL�^¢YINUHj�O`Q¿O`hYV)�%UfTkVÃj`Uc¦ M Q��cO`KL�%UHI
U bKLM :&B�X{Ufj)�YK¨O`j`Ufj � ; % j[QHO`UfO`KLQ\X QHR¯UHX Q���2PVÃ�ÃO�T�UI�#�pV)aYVÃ�^Q\T���Q\M[VÃa KLX_O`Q¤U�Q\XYV �
aYV�9\j[VÃV��ÉQHR �ÉR�jPV^V^acQ\T j[QHO`UfO`KLQ\X U���Q\¢cO¯U7M �pVÃ�^K � V^a¤U bKNM¯UHXYa�U�O.�¯Q �ÉaYV 9Hj[V^VZQfR3R�j[VÃV^aYQ\T
jPQHO�UfO[KNQ\X]U���Q\¢cO¯UHX�U bKNM �pVÃj)��V^XYaYKL�^¢YINUHj>O`Q�O`hYV � j[MeO�: � hYV�KNX �ÉKNTkU�9\V �.�YINUHXYV1jPQHO�UfO[KNQ\X
KLMEO[hYV � jPMPO#j[QHO`UfO`KLQ\X*�9�-hYKN��h KLM#U��pQ\¢bO�O[hYV¯Q��bO`KN�^UHIlU bKNM��\UHXYa�O`hYV�Q\¢cO ��QHR �ÉKNTkU�9\V�� �YI?UfXYV
jPQHO�UfO[KNQ\X¿KNM5O`hYV M[VÃ�^Q\XYa jPQHO�U
O`KNQHX*� �-hYKN��h KLMWU���Q\¢cO�UHX��dU bKNM?��V^j �pVÃXYaYKL�^¢YINUHj5O[Q�O`hcV
Q��bO`KN�^UHIEU bKNM�: � hYV^MPV j[QHO`UfO`KLQ\XYM�UHj[V7M[hYQ��-X KNX(L#K 9\¢cj[V���: � : � hYV UHX;9\INV�� M[hcQ9�-X KLX

+ � ;
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L#K&9\¢Yj[V ��: � < � �¤UHXca�� 3 Ufj[V O`hYV j[QfO�UfO[KNQ\X°UfI��°UHj[UHTkVrO`VÃj[M¤QHR7O[hYV V0'�pVÃj[KLTkVÃXuO[M : � hYV�%UfTkVÃj`Uc¦ MWQ��bO`KN�^UHI:U bKNM�KNM�UHM[MP¢YT]V^a O`Q��pV7UHINK&9\XYVÃa �-K¨O`hdO[hYV�� ��U bKNM5KNX¿O`hYKLM � 9H¢Yj[V4: � �-KLMO`hcV �'�
�
�'* � � � ��� � ��� � 	 � 
 � 
 ����� �-�-hcKN��h�KNM�O`hcV�j[QfO�UfO[KNQ\X{QHR1O`hcV Q���2PVÃ�ÃO U��pQ\¢bO7O`hcV�� � U9cKLM :

� 3 KLM¯O`hcV$��� 
 � � � � �'* � � � ��� � ��� � 	 � 
 � 
 ����� � �-hYKL��hdKLM1O`hYVZjPQHO�U
O`KNQHX�QHR�O[hYV�Q���2PVÃ�ÃO�U���Q\¢cO/O`hcVU bKNM
	 :�	 ILKNV^MZKLX O`hYV�� �� �YI?UHXcV��:M[Q¿KLO^¦§MN��V^j �pVÃXYaYKN�Ã¢YI?Ufj�O`Q¤O`hYV�� � U9cKLM$�:UHXca{KLM U
O�UHXUHj �YKLO[j`UHj�� UHX;9\INV �#�-K¨O`h¿j[V^M �pVÃ�ÃO-O`Q O[hYV�� � U9cKLM :
O[hYKNM � 9\¢YjPV KNMWXcQHOZKNT���Q\jPO`UHX_O�O[Q�Q\¢Yj�VA ��V^jPKNT]V^X_O`M?�pVÃ�%UH¢YMPV��:UHM �-KNINI8��V aYV^MP�^jPK ��V^a
��V^ILQ9��� O`hYV ; % Q���2PVÃ�ÃO`M�UHj[V¤j[UHXYaYQ\T UfXYa O[hYV^jPVÃR�Q\jPV¿O[hYV^jPV �-KLINIM��V¿XYQ �cj[VÃR�VÃj[jPV^a
UHX;9\INV �dO[h°UfO-TkUH¥HVÃM-O[hYV�j[VÃ�^Q 9\XcKLO`KLQ\X O�UfM[¥ V^UHM[KLV^j :

� hYVÃM[V��°Ufj`UHT]VÃO[V^j[MkaYVÃO[V^jPTkKLXYV¿O[hYV acK 	]�^¢YI¨O.��QHR�UHX Q���2PV^�rO jPV^�^Q�9\XYKLO[KNQ\X�O�UfM[¥ : 8 �WO`hYVÃj
�°UHj[UHT]VÃO`VÃj[M �^UHX)UHILM[Q�U !;VÃ�ÃO O[hYV/aYK 	]�Ã¢YILO.�����Y¢cO ��VM��V^ILKNVÃ±HV¯O`hcV^M[V-Ufj[V¯O[hYV1T]Q\MPO#KNT��pQ\jeO�UHX_O
�°UHj[UHT]VÃO`VÃj[M�: 9&BWM O`hYVW�^IN¢bO[O`VÃj¯j[UfO`V Jj[KLM[VÃM1Q\j�O[hYVWacVÃO`VÃ�ÃO[KNQ\X�j[UfO`V ! aYj[Q��YM$�lO`hYV��cj[Q��YILV^T
9\VÃXYV^j[UHINI3� ��V^�ÃQ\TkVÃM-h°UHj[acV^j : > VÃ�%UH¢cM[V�Q\¢Yj/j[VÃ�^Q 9HXYKLO[KNQ\X¤UHI&9\Q\jPKLO`hcTkM¯UHI"�¯UI�bM/O`UH¥HV � � � � K
UHXYa � 3 � � K UHM5UHX¤KNXYK¨O`K?UfI 9\¢cV^M[M-R�Q\j-UHX¤Q��%2PV^�ÃO^¦§M5Q\jPKNV^X_O`UfO`KLQ\X*�bO[hYV�I?UHj9\V^j � ��Q\j � 3 �YO`hcV
T]Q\j[VZaYK 	]�^¢YI¨O1O`hYV�jPV^�^Q�9\XYKLO[KNQ\X O`UHM[¥�M[hYQ\¢cINa �pVÃ�^Q\T]V�:

£ KLT ¢YI?U
O`V^a ;�% Q��%2PV^�ÃO[MWUfXYadMPKNT ¢cI?UfO[V^a¤KNTkU�9\VÃM1QHR#O[hYV^MPV Q���2PV^�rO`M �¯VÃj[V�¢YM[VÃa KNX¤Q\¢cj
V0'��V^jPKNT]V^X_O`M M[Q�O`h°UfO O`hcVWU���Q�±\V �°UHj`UfTkVrO`V^jPM��ÃQ\¢YILa���V�V^UHM[KLI"� �ÃQ\X_O`jPQ\INILV^a : � V �pVÃjPR�Q\jPTkVÃa
O.��Q]MPVÃO[M5QfR�VA'�pVÃj[KNT]V^X_O[M < Q\XYV�MPVÃO5KNXH�-hcKN��h�O`hYV ;�% TkQlaYV^ILM ��V^j[V 9\VÃXYV^j[UfO`VÃa��%�H�YI?UH�ÃKNX 9

+ �IP



O`hcV¿VÃXYa���Q\KNX_O[M]QfR�O[hYV¤Q���2PV^�rO]INKNXcV�M[V 9HTkVÃXuO[M)Q\X U ¢YXcKLO)M)�chYV^jPV��/UHXca O[hYV¤QHO`hYVÃj M[VrO�KLX
�-hYKL��h]O[hYV�Q���2PV^�rO`M �¯VÃj[V5�^Q\XYMeO`jP¢Y�ÃO[V^a�QfR;MPQ\INKLa ;�% ��QIcVÃM�QfR;j[UHXYaYQ\T M[K 1ÃV5UHXYa]Q\j[KLV^X_O�UfO[KNQ\X
8 MPV^V��pVÃINQ�� R�Q\j�T]Q\j[V)aYVrO�UHKLINM!9�: L°Q\j�Vr±\V^j�� �ÃQ\T&�YKLX°UfO[KNQ\X QHR¯O`hYV��°UHj[UHTkVrO`VÃj[M$��UdXu¢YT �pVÃj
QHR¯KNXYaYV��pVÃXYaYVÃXuO�O`jPK?UHILM?��V^j[V��pVÃjPR�Q\jPTkVÃa : ��X V^UH��h QHR O`hcV^M[V]O`jPK?UHILM$�:U¤M[KNX;9\INV j[UHXYaYQ\T ; %
T]QbaYVÃI �¯UHM 9HV^XYVÃj`UfO[V^a¤UHXYa¤UfX KNTkU�9\V5QHR�O`hYUfO1T]QbacV^I �1UHM¯�^j[V^UfO`VÃa¤UHM1aYVrO`VÃj[T]KNXYVÃaH����O`hcV
O`hcV �^¢YjPj[VÃXuO��YUHj`UHT]VÃO[V^j�±HUfIN¢YVÃM < O`hYV�Q���2PV^�rO KNX O[hYV jPV^¡u¢YKNjPV^a;��Q\M[V��1UHM � j[MPO&�Yj[Q 2PVÃ�ÃO[V^a
KNX_O[Q O[hYV KLT�U�9HV�� M[Q\T]V¤INKNXcV¿MPV 9\T]V^X_O[M�Q\X O`hYV¿KNTkU�9\V¤QHR�O`hYV¿Q���2PVÃ�ÃO ��V^jPV jPV^T]Q�±HV^a O[Q
M[KLT ¢YINUfO`V�Qb�Ã�^IN¢cM[KNQHX*�cUfXYa��^IL¢cO[O[V^j1ILKNXYV�M[V 9HTkVÃXuO[MM�¯VÃj[V�UHaYacV^a : � hYVÃX*� 9\K¨±\V^X O[hYVZKNacV^X_O`KL�%UHI
T]QbaYVÃI�UHXYazKLT�U49\V��:V%Uf��hzQHR¯O[hYVkO[hYj[VÃV�ILKNXYV �.�°UHMPV^a Q���2PVÃ�ÃO jPV^�ÃQ 9\XYK¨O`KNQHX{UfI 9\Q\jPKLO[hYTkM���V^jPV
KNX_±HQ\¥HVÃa]O[QZaYVÃO[V^j[T]KNXcV¯O`hYV4��Q\MPV/QHR�O`hYV/Q��%2PV^�ÃO : > V^�^UH¢YMPV-O[hYV1O`jP¢YV4��Q\M[V/QHR�O[hYV/Q���2PVÃ�ÃO �¯UHM
¥uXYQ��-X*�cO[hYV ��Q\MPVWj[VrO`¢YjPXYV^a<���]V%Uf��h¤UHI 9\QHj[KLO[hYT �¯UHM82P¢ca 9\V^a��^Q\jPj[V^�rO1K¨R;O`hcVW�^QHT��Y¢bO`V^a ; %
j[QfO�UfO[KNQ\XdUHXYa O[j`UHXYMPI?UfO[KNQ\X��¯UHM�M[¢ 	k�ÃKNVÃXuO[I"�d�^ILQ\M[V�O`Q�O[hYV7O`jP¢YV7jPQHO�U
O`KNQHX UHXYadO`j`UfXYM[INUfO`KLQ\X*�
j[VÃM)��V^�rO`KL±HV^I3� :

���� � � �  ��� � ������ � � ��� � �����	�
� hYV � jPMPOZMPVÃO�QHR�VA'�pVÃj[KNT]V^X_O[M��¯VÃj[V���V^jPR�QHj[T]V^a(�-K¨O`h j`UfXYaYQ\T �-KNjPV�� R�j`UHT]V7Q��%2PV^�ÃO[M

�^QHXYMPO[j[¢Y�rO`V^a �����YINUH�^KLX 9 O`hYV VÃXYa���Q\KNX_O[MZQHR�O[hYV Q���2PVÃ�ÃO^¦§M ; % INKLXYV7MPV 9\T]V^X_O`M�Q\X O[hYV)¢YXYKLO
M)�chYV^jPV�: � hYKNM5KNM5UH�Ã�^Q\T��YILKNM[hcV^a �%� � jPMPO �YKN��¥uKLX 9 ; kj`UfXYaYQ\T ��Q\KNX_O[M5QHXdO`hcV ¢YXcKLO5M)�YhcV^j[V4:

��UH��hF�pQ\KLX_O)KNM O`hcV^X �^Q\XYXcV^�ÃO[V^a:�-KLO[h U ILKNXYV MPV 9\T]V^X_O)O`Q K¨O%¦ M �^INQHM[V^MeO)O`hYjPV^V¤XYV^K&9\h%�pQHj[M :
L#KLX°UHINI3��� ;  QHR�O`hYVÃM[V ILKNXYVdM[V 9HTkVÃXuO[M¤UHj[V j`UHXYacQ\TkI3��M[VÃINV^�rO`VÃa¼O[QzR�Q\j[T O`hcV ; % TkQlaYVÃI.:
� hYVÃM[VzUfj[V �-KNjPV��ÉR�j[UHT]V Q���2PVÃ�ÃO`M��-KLO[h XcQ�±HQ\IN¢cTkV Q\j�MP¢YjPR�UH�ÃV{KLXcR�Q\jPT�UfO[KNQ\X@�5MPQ hcKNaYaYVÃX
M[¢cjPR�UH�ÃV j[VÃTkQ�±fUHI�KNM�XYQHO7aYQ\XYVkaY¢Yj[KLX 9 O[hYV�MPKNT ¢YINUfO`VÃa{KLT�U49\KNX 9��YjPQb�ÃV^MPM : ®¯Q\XcM[V^¡u¢YVÃX_O`I"���
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O`hcV^j[V5KNM�XYQ�M[VÃILR �ÉQb�Ã�^IN¢cM[KNQHX QHR;O[hYV^MPV�Q��%2PV^�ÃO[M :��-V^�ÃQ 9\XYK¨O`KNQHX QHR;O[hYV^MPV �-KNjPV�� R�j`UHT]V1Q���2PVÃ�ÃO[M�KLM
INKL¥HVÃI"�¿TkQHj[V7acK 	]�^¢YI¨O�O`hYUHX O.���YKN�^UHINI3�dQ��°UH¡u¢YV j[V^UHI �=�¯QHj[INadQ���2PVÃ�ÃO`MN��V^�^UH¢YMPV]K¨O�KLM��pQHM[M[K"�YINV
R�Q\j�T ¢YI¨O`K"�YINV 	 M[¢YjeR�UH�^VÃM��kQHR�O`hYV��-KNjPV��ÉR�j[UHT]V Q���2PV^�rO7O[Q#��VkMPV^VÃX�M[KNT7¢YILO`UHXYV^QH¢YM[I3� UHILQ\X 9¿U
M[KLX 9\ILV¯INKLXYV��ÉQHR ��MPK 9\h_O$�
MPQ�O`h°U
O>KNX V0!;VÃ�ÃO$�lQHXYV1Q\j T]Q\jPV¯M[¢cjPR�UH�ÃV^M>QHR�O`hcV1Q���2PVÃ�ÃO��%UfX��pV1�ÃIN¢cOPO`VÃj
R�Q\j-U aYK3!;VÃj[V^X_O5M[¢cjPR�UH�ÃV�:

� hYV �°UHj[UHT]VÃO`VÃj[M�QHRuO[hYV �-KNjPV��ÉR�j[UHT]V#V0'��V^jPKNT]V^X_O`M:j`UfX 9\V^a�Q�±\VÃj�O`hYV R�Q\ILINQ��-KNX;9�±fUHIN¢cV^M <
  �1��� .�J 3 ��� J 3 ����� J � �
!  �1��� � 3 ��� � 3 ��� " � �
�
�� �1� K 3 » � K 3 . � K 3 � � K 3 � � K � �
� 3  �1� K 3 » � K 3 . � K 3 � � K 3 � � K � :

L°Q\j�VÃ±\VÃj � �^Q\T&�cKNX°UfO[KNQ\X QHR/O[hYV^MPVH�°UHj[UHTkVrO`VÃj[M$� U����YjPQ�bKLT�UfO[V^I3� M[Vr±\V^X�KLXYaYV$��V^XcaYV^X_O O`jPK �
UHILM���V^j[V(�pVÃjPR�Q\jPTkVÃa : ��UH��h�O`jPK?UHI-�ÃQ\XYM[KLMPO[M QHR�KNX_±HQ\¥uKNX 9 O[hYVdO[hYj[VÃV Q���2PVÃ�ÃO�jPV^�^Q�9\XYKLO[KNQ\X
UHI&9\Q\j[K¨O`hYT]MWQHX KLaYV^X_O[KN�%UfI a°UfO`U;:�L°Q\j�V%Uf��h{O`j[UHKNI �3U¤XYV�� j`UHXcaYQ\T Q��%2PV^�ÃO UHXca KLT�U49\V �¯UHM
9\VÃXYV^j[UfO`VÃa UH�Ã�^Q\jPaYKNX 9)O`Q]O`hYV��^¢cj[j[VÃX_O?�°Ufj`UHT]VÃO[V^j/±fUHIN¢YVÃM : � hcV7UH�rO`¢°UfI ;�% Q\jPKNV^X_O`UfO`KLQ\X�QHR
O`hcV Q��%2PV^�ÃO��¯UHM�acVÃO`VÃj[T]KNXYVÃa(����� �-UHXca � 3 8 �-KLO[h � R�j[QHT L#K 9H¢Yj[V �;:�� MPVÃO5O`Q�1^VÃj[Q 9A�pUfXYa
O`hcV ; % O`j[UHXYMPI?UfO[KNQ\X �1UHM j[UHXYaYQHTkI3� M[V^ILV^�rO`V^a�O[Q ¥HVÃV$��O`hYVH�cj[Q 2PVÃ�ÃO`KLQ\X�QHR/O[hYV Q���2PVÃ�ÃO)KLX
O`hcV KLT�U�9HV�: � hYV7KLXYKLO[K?UHI 9\¢YV^MPMW¢YMPV^a#�%�¤O[hYV jPV^�ÃQ 9\XYK¨O`KNQHXdUfI 9\Q\jPKLO[hYTkM�R�Q\j/O`hYV �pQHM[V�QHR O`hcV
Q���2PVÃ�ÃO5KNM-UfI"�¯U��lM � � � � � � 3 � � �°UHXca ��� � �°UHXYa¿U � bV^a¤O`j[UHXYMPI?UfO[KNQ\X��ÃV^X_O`VÃj[V^a UfO/O`hcV
T]V%UHX�O`j[UHXYMPI?UfO[KNQ\X :���X¿UHaYaYK¨O`KNQHX�O`Q)aYV�9\j`UHacKNX 9 O[hYV�KNTkU�9\VWac¢YV�O`Q O`hcV��ÃIN¢cOPO`VÃj/UHXYa¤aYVrO`V^� �
O`KLQ\X j[UfO`VN�°Ufj`UHT]VÃO[V^j[M1UHM1aYVÃM[�^jPK ��V^adU���Q�±HV��cO[hYV�R�Q\ILINQ��-KNX 9 �YjPQb�ÃV^M[MPV^M�UHj[V�UHINMPQ��pVÃjPR�Q\jPTkVÃa
KNX 9\VÃXYV^j[UfO`KLX 9 O`hYV�KLT�U�9HVWQHR#UHX¿Q���2PV^�rO <
� : � hYV INQl�%UfO[KNQ\XcM5QfR O`hYV V^XYa �pQ\KLX_O`MWQfR O`hYVG�Yj[Q92PV^�ÃO[V^a Q��%2PV^�ÃOWINKLXYV�M[V 9HTkVÃXuO[MZUHjPVG��V^j �
O[¢Yj)��V^a:���zXYQHj[TkUHINI3� aYKNMeO`jPK �Y¢cO[V^a�XYQHKNM[V��-KLO`h�MeO�UHXca°UHj[a�aYVr±lK?UfO[KNQ\XzVÃ¡u¢°UHI¯O[Q D : + c
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��V^jP�^V^X_O�QHREO`hYV�KNTkU�9\V��-KNacO[h :

+ : � hYV�VÃXYaYM)QHR-O`hcV<�Yj[Q 2PVÃ�ÃO[V^a Q���2PV^�rO)INKLXYV�MPV 9\T]V^X_O`M]UHjPV ��hYQ�� �pVÃa Q�! O`Q M[KLT ¢YINUfO`V
O[h°UfO KLT�U49\VkILKNXYVkM[V�9\TkVÃX_O`M UHjPV�O.���YKN�^UHINI3� XYQHO acVÃO`VÃ�ÃO[V^a��^Q\T��YILVÃO`VÃI"�{UfO 2P¢YXY�ÃO[KNQ\XcM
�-K¨O`h�QHO[hYV^j/ILKNXYVÃM 8 K/:§V4:"�YUfO/�^QHj[XYVÃj[M!9�: � hYV�INV^X;9HO`h���hYQ����pVÃa¤Q�! O[hYVZV^XYa¿QHREV%Uf��h¿ILKNXYV
MPV 9\T]V^X_O�KNM#¢YXYKLR�QHj[T]I"��aYKLMPO`jPK �Y¢bO`V^a KLX O`hYV/j[UHX 9\V/QfR D : P�O[Q D : ���V^jP�^VÃXuO QHR�O[hYVM�-KNacO[h
QHREO`hcV�KLT�U49\V�:

; : �¼hYVÃX UfX%� O.�¯Q �pQHKNX_O`MZQ\X O.��QdKLT�U49\V7ILKNXYVÃMZUHj[V �ÃINQ\MPV^jZO`hYUHX D : + c �pVÃj[�^VÃX_O7QHR O`hcV
�-KLacO`hzQfR/O`hYV KLT�U49\V��EO`hYVÃX�UHINI j[V�9\KNQ\XcM7QHR/O[hYV M[hcQ\jPO[V^j ILKNXYV)O`h°U
O UHjPV �-KLO[hYKNX O`hYKLM
aYKLMPO`UHXY�^V�QHREO`hcV�ILQ\X 9\VÃj1INKLXYV�UHjPVZaYV^ILVÃO`VÃa :

P : �WR O[hYVG�cj[Q 2PVÃ�ÃO`VÃa Q���2PVÃ�ÃOWINKNXcV�MPV 9\T]V^X_O[M�O`hYUfOWjPV^TkUHKNX 8 M[Q\T]V7Ufj[V�O`QHO`UHINI3� j[VÃTkQ�±HV^a
aY¢cVkO`Q MPO`V�� ; U���Q�±\V�� Q\j7ac¢YVkO[QdO`hcV Q���2PVÃ�ÃO7R�V^UfO`¢cj[V�acVÃO`VÃ�ÃO[KNQ\Xzj[UfO`V�90� c �pVÃj[�ÃV^X_O
QHRZO[hYV KLX_O`V^jPX°UHI5j[V�9\KNQ\XcM 8 K/:§V4:"�¯XYQHO �ÃQ\XYXYVÃ�ÃO[V^a O`Q O[hYV VÃXYa���Q\KNX_O[M!9kQHRWO`hYVÃM[V INKLXYV^M
UHjPV aYV^ILVÃO`VÃa*�ZM[KLT ¢YINUfO`KLX 9 O`hcV R�j[U�9\T]V^X_O�U
O`KNQHX�O`h°UfO¿�ÃQ\TkT]Q\XYI3��Ql�^�Ã¢Yj[M��-KLO[h´ILKNXYV
aYVrO`VÃ�ÃO`KLQ\X¿UHI 9HQ\j[K¨O`hYT]M :

L#K&9\¢Yj[V��;: + MPhYQ��-M�U�O.���YKL�%UHI �-KLj[V �ÉR�j`UfTkV1Q���2PV^�rOI�uKLO[M KNTkU�9\V��_UHXYa O`hcV5�ÃQ\j[jPV^�rO`I"�7j[VÃ�^Q 9\XcK 1^VÃa
Q���2PVÃ�ÃO :

� hYV j[V^MP¢YILO[M-QHR O`hcV VA ��V^jPKNT]V^X_O`M �-KLO[h¿O[hYV��-KNj[V �ÉR�j[UHTkVZQ���2PV^�rO`M�Ufj[V�M[hYQ��-X KLX(L�K 9 �
¢YjPV �;: ; :#��XYVk�^UHXzMPV^V�O[h°UfO�O`hYVkj`UHXY¥fV^aC��Q\MPV�h����pQHO[hYV^MPKNM 8 � � � 9�UHI&9\Q\jPKLO`hcT �pVÃjPR�Q\jPTkM
M[K&9\XYK � �%UHX_O[I"� �pVrO[O[V^jWO[h°UHX O`hcV7O.�¯Q £ QfR�O � � £ � � UHI 9\QHj[KLO[hYT]M5KLX O`VÃj[T]M�QHR�aYK3!;VÃj[VÃXY�^VÃMN�pV �
O.��V^V^X O[hYV O[j[¢YV UfXYa V0'��V^�rO`V^a Q\jPKNVÃXuO`UfO`KLQ\X¿QHR�Q���2PVÃ�ÃO`M 8 UHM�aYVÃO[V^j[T]KNXcV^a���� �
�-UHXYa � 3 90�
O`hcV5�ÃIN¢cOPO`VÃj j[UfO`V��uUHXYa)O`hYV-Q��%2PV^�ÃO R�V%U
O`¢YjPV5acVÃO`VÃ�ÃO[KNQ\X)j`U
O`V�: L�jPQ\T L�K 9\¢YjPV^M �;: ; 8 U�9 UHXca 8 � 90�
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L#K&9\¢Yj[V �;: +�< � hYKLM KNM)UHX�VAYUfT��YILV�QHR-O`hYV�M��lXuO[hYVÃO[KN�¤a°UfO`U��-hYV^jPV¤O[hYV�V^Xca��pQHKNX_O`M QHR5O`hcVQ���2PVÃ�ÃO^¦§M INKNXcV]MPV 9\T]V^X_O[M7UHjPVk�ÃQ\XYMeO`j`UfKNXYVÃa{O`QdINKLV Q\XzU¤¢YXYK¨O M �YhYVÃj[V�: 8 U�9 � hcV��YjPQ 2PV^�rO`KLQ\XQHR�O`hYV¤T]QbaYVÃI/KNX U/�pQ\MPV �-K¨O`h XYQ j[QHO`UfO`KLQ\X*� �-hYKN��h KNM O`hcV¿KLXYKLO[K?UHI 9\¢YVÃM[M)R�Q\j]UHINI1QfRWO`hcVj[VÃ�^Q 9HXYKLO[KNQ\X UHI 9\QHj[KLO[hYT]M : 8 � 9 � hcV KNTkU�9\V¿QHRZO`hcV Q���2PVÃ�ÃO<�-KLO[h J � K QfR�KNX �ÉKNTkU�9\V�� �YI?UfXYVj[QfO�UfO[KNQ\X*� . � K QHRZQ\¢cO ��QHR �ÉKNTkU�9\V �.�YINUHXYV�jPQHO�U
O`KNQHX*�1U �ÃIN¢cOPO`VÃjkj[UfO`V¿QHR ��� " �/UfXYa UHX Q���2PV^�rOR�V%U
O`¢YjPV aYVÃO[V^�rO`KNQHXzj`UfO[V�QHR � ��� : 8 � 9 � hYV O`hcKN��¥/�YKNXc¥{ILKNXYVÃM MPhYQ�� O[hYVH�YjPQ 2PV^�rO`KNQHXzQHR/O`hcVT]QbaYVÃI>KNX{KLO`M��ÃQ\j[jPV^�ÃO �pQHM[V�: ���Ã�^IN¢caYV^azQ���2PV^�rO7ILKNXYVÃM7UHjPVkKLXYaYKL�%UfO[V^a �%� O[hYKN��¥ �YKLXY¥ INKLXYV^MO`hYUfOWacQ�XYQHOWUHILK 9\X<�-KLO[h U]j[VÃa KNTkU�9\V�ILKNXYV4: 8 a 9 � hYVG�Yj[Q92PV^�ÃO[KNQ\XdQHR O[hYV T]QlaYV^I�KLX U���Q\MPVUHM-aYVrO`V^jPTkKLXYV^a����¤Q\XYVZQfR�O[hYV�j[V^�ÃQ 9\XYK¨O`KLQ\X¤UHI 9HQ\j[K¨O`hYT]M :
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L#K&9\¢Yj[V��;: ; < ��UfO[V^M�QHR�M[¢Y�Ã�^VÃM[MPR�¢cI°j[V^�ÃQ 9\XYK¨O`KLQ\X R�Q\j�TkQlaYVÃINME�^Q\XYMeO`jP¢Y�ÃO[V^a R�j[Q\TJj[UHXYaYQ\TSINKLXYV^MQ\X U]M)�YhcV^j[V4: 8 U�9 £ ¢Y�^�ÃV^M[MZj[UfO`V7UHM�U)R�¢YXY�rO`KNQHX QHR � �-TkUHj�9HKNX°UHILK 1ÃV^a�Q�±\VÃj � 3 � ��pUHXYa�! :8 � 9 £ ¢Y�^�ÃV^MPM7j`U
O`V)UHM�U R�¢YXY�rO`KLQ\X QHR�� 3 TkUHj�9\KLX°UHILK 1^VÃa Q�±\VÃj � �A� ��EUHXYa ! : 8 � 9 £ ¢Y�Ã�^VÃM[Mj`U
O`V¤UHM]U R�¢YXY�rO`KNQHX�QHR  T�UHj9\KNXYUHINK"1^V^a{Q�±\V^j � �A� � 3 �¯UHXca ! : 8 a 9 £ ¢c�^�^VÃM[Mkj`UfO[V¤UHM)UR�¢YXY�rO`KLQ\X¤QHR ! TkUHj�9HKNX°UHILK 1ÃV^a Q�±\VÃj �
�0� � 3 ��UHXYa  :

+ � Ì



��V M[VÃV7O`h°U
OWO`hcV ��V^jPR�QHj[TkUHXY�^V QHR O[hYV ��� � UHI&9\Q\j[K¨O`hYT KNMWINUHj�9HV^I"� ¢YX°U�!pV^�rO`V^a ���¿O`hYV KNX �
KNTkU�9\V �.�YINUHXYV j[QHO`UfO`KLQ\X 8 � �29WQHR O`hcV]Q���2PV^�rOI�EUHXYa ��� O`hYV)�ÃIN¢cOPO`V^jZj[UfO`V 8  9A��j[V^M �pVÃ�ÃO[KL±\VÃI"��:

BWM VA'�pVÃ�ÃO`VÃa*�1UfXYa UHM M[hYQ��-X KNX:L#K&9\¢YjPV��;: ; 8 U�9A��O[hYV O.��Q £ QfR�O � � £ � � UfI 9\Q\jPKLO[hYTkM UHjPV
U�!pV^�rO`V^a �%��O[hYVdKLX ��KLT�U49\V�� �YI?UHXcV�j[QfO�UfO[KNQ\X QHRWO[hYV Q���2PV^�rO �-O`hYKLMkKLM���V^�^UH¢YM[V��/¢YXYILKN¥HV¤O`hcV
��� � UHI 9\QHj[KLO[hYT �\O`hYVZT]QbacV^I � O`Q �ÉKNTkU�9\V �ÉR�V%U
O`¢YjPV1aYKNMeO�UHXc�^V�T]V%UHMP¢Yj[VÃM1O`h°U
O1O`hYV £ QHR�O � � £ � �
UHI&9\Q\j[K¨O`hYT]M7VÃT��cINQ���UHjPV�XYQHO)KLXu±fUHjPK?UHX_O O[Q{KLT�U49\V �YINUHXYV�jPQHO�UfO[KNQ\XcM :CB�M]MPhYQ��-X KLX L�K 9 �
¢YjPV �;: ; 8 � 9A� � hYVZQH¢cO��ÉQHR ��KLT�U�9HV��.�cI?UHXYV¯j[QHO`UfO`KLQ\X�h°UfM/U7I?Ufj�9\V�KNT��°UH�ÃO�Q\X�O[hYV���V^jeR�Q\j[TkUHXY�ÃV
QHR O[hYV ��� �iUfI 9\Q\jPKLO[hYT#� �Y¢cO�M[TkUHINILV^j-KNT��°UH�rO-Q\X O`hcVG��V^jeR�Q\j[TkUHXY�ÃV QHR £ QHR�O � � £ � � UHI&9\Q �
j[K¨O`hYT]M :ML#KNX°UfINI"����L#K&9\¢YjPV>��: ; 8 a 91M[hcQ9�-M�O`h°UfO5O`hcVG��V^jeR�Q\j[TkUHXY�ÃV QHR UHINI�QfR#O`hcV UHI&9\Q\j[K¨O`hYT]M
KNM/MPK 9\XcK � �^UHX_O`I"��U�!pV^�rO`V^a#��� O`hYV�Q��%2PV^�ÃO-R�V^UfO`¢YjPV�aYVÃO[V^�ÃO[KNQ\X¿j`U
O`V 8 ! 9�:

� hYV��YjPQ��°U��YKLINK¨O.�{QfR�MP¢Y�^�ÃV^MPMPR�¢YI5j[VÃ�^Q 9\XcKLO`KLQ\XzKLX�U MPKNX 9HINVkO[j[KNUHI ���zO[hYV � � � UHI&9\Q �
j[K¨O`hYT KLM09\jPV%UfO[V^j5O`h°UHX D : @ R�Q\j�UfINI�Q\¢cO ��QHR �ÉKNTkU�9\V �.�YINUHXYV�jPQHO�UfO[KNQ\XcM�¢��dO`Q » � K �pVr±\VÃX/�-hcV^X
TkUHj�9\KLX°UHILK 1^VÃa¤Q�±HV^j�UHILI�±HUfIN¢YVÃM�QHR � �A� ���UHXca�! :NL°Q\j�Q\¢cO��ÉQHR ��KLT�U49\V�� �YI?UHXcV�j[QHO`UfO`KLQ\XYM�¢��
O`Q . � K � O[hYV��Yj[Q��YU��YKNILKLO.�{QHR�MP¢Y�^�ÃV^MPM�KNM)U
OkILV%UHMeO D : ;(c : � Q KNXc�^j[V^UHM[V�O[hYV#�cj[Q��°U��YKNILKLO.� QHR
M[¢c�^�^VÃM[M�KNX j[V^�ÃQ 9\XYK"1^KLX 9�Q��%2PV^�ÃO[MZj[QHO`UfO`VÃa���� ¢ � O`Q . � K Q\¢cO�QfR>O`hYV KLT�U49\VG�cI?UHXYV7UHXYa R�Q\j
UHX���QHR�O`hYV�O[V^MPO[V^a KNX �ÉKNTkU�9\V�� �YI?UfXYV)j[QHO`UfO`KLQ\XYM$���ÃIN¢cOPO`V^j)j[UfO`VÃM$�¯QHj Q���2PV^�rO)R�V%UfO[¢Yj[V¤aYVrO`V^� �
O`KLQ\X j`UfO[V^M��EO[hYV�UfI 9\Q\jPKLO[hYT TkUI� ��V]jP¢YX T7¢YILO[K �YILV O`KLTkVÃMZ¢YM[KLX 9¿aYK"!pV^jPV^X_O7KLXYKLO[K?UHI(9\¢YVÃM[MPV^M
R�Q\j�O[hYV)Q���2PV^�rO%¦ M��pQ\MPV^M��8�-hYVÃj[V]V%UH��h QHR O`hYVÃM[V���Q\M[VÃM KLMZKNX O`hcV)±lKL�^KNXcKLO.�dQHR�O[hYV)V0'��V^�ÃO[V^a
��Q\M[V4: L°Q\j�VAcUHT��cINV��5O`Q V^XYMP¢Yj[V/�-KLO[h �Yj[Q��YU��YKNILKLO.� ��� ��� O`h°UfO¿U
OdILV%UHMeO¤Q\XYV O`jPK?UHI�M[¢Y� �
�^VÃM[MeR�¢YINI3� j[V^�ÃQ 9\XYK"1^VÃM7UHX Q���2PVÃ�ÃO �-hYV^X �Yj[VÃM[V^X_O$� Q\XYV���Q\¢YINa{XYV^VÃa{O[Q j[¢cX O[hYV�UfI 9\Q\jPKLO[hYT

� � ' » ¸ ��� ��� * � 
� � ' » ¸ ��� � J *�� »\» O`KLTkVÃM : � hYVkVA'�pVÃ�ÃO`VÃazXu¢YT&��V^j�QHR¯O[j[KNUHINMN��VÃR�Q\jPV]UHX
Q���2PVÃ�ÃO�KLMZj[V^�ÃQ 9\XYK"1^VÃa*��hYQ��¯Vr±\VÃj$�EKNM�Q\XcI"� » � ��� � J � �;: � hYV O.�¯Q £ QHR�O � � £ � � UHI&9\Q\j[K¨O`hYT]M
��Q\¢YINa¤XYQfO-j[V^¡u¢YKLj[V�U T ¢Y��h¤I?Ufj�9\VÃj1Xu¢YT&��V^j-QHREKNXYK¨O`KNUHI 9H¢YV^MPM[V^M-O`Q)jPV^�^Q�9\XYK 1ÃVZQ���2PVÃ�ÃO`M�: L°Q\j

+ +�D



V0cUHT��YILV���O`hYV £ QHR�O � � £ � � R�Q\j � KNXcV^M]UHI 9HQ\j[K¨O`hYT h°UHM]U �YjPQ��°U��YKLINK¨O.� QHR�M[¢c�^�^VÃM[M 9\j[V^UfO`VÃj
O`hYUHX D :�� @ R�QHj¯UHILI�Q\¢cO��ÉQHR ��KLT�U49\V�� �YI?UHXcV¯j[QfO�UfO[KNQ\XYM ¢���O[Q . � K : ®¯Q\XYMPV^¡u¢YV^X_O[I"���cj[¢YXYXcKNX 9�O`hYKLM
UHI&9\Q\j[K¨O`hYT 
���� ' » ¸ ��� ��� * � 
���� ' » ¸ � � » � * � .�J O[KNT]V^M?�-K¨O`h aYK3!;VÃj[V^X_O�KNXcKLO`KNUHI�9\¢YVÃM[M[VÃM R�Q\j
O`hcV��pQHM[V�QHR�UHX�Q���2PV^�rO4�¯QH¢YINa VÃXYM[¢cj[VN�-KLO[hH�Yj[Q��°U��YKLINKLO.� D : ÌHÌ O`h°UfO�O`h°U
O-UHI 9HQ\j[K¨O`hYT ��Q\¢YILa
j[VÃ�^Q 9HXYK 1ÃV�Q���2PVÃ�ÃO[M j[QHO`UfO`VÃa ���{¢�� O`Q . � K Q\¢cO QfR1O`hYVkKNTkU�9\V��YINUHXYVkUHXYa R�Q\j UHX�� QHR/O`hcV
O`VÃMPO[V^a KLX ��KLT�U49\V�� �YI?UHXcV5jPQHO�U
O`KNQHXYM$�Y�ÃIN¢cOPO`VÃj/j`UfO[V^M$�°QHj/Q���2PV^�rO-R�V%UfO[¢Yj[V�aYVrO`V^�rO`KLQ\Xdj[UfO`VÃM :

���� � � �  ��� �������� 
� hYV�M[VÃ�^Q\XYadM[VrOWQHR#V0'��V^j[KLTkVÃX_O`M �¯VÃj[V �pVÃjPR�Q\jPTkVÃa �-K¨O`h¤Q���2PVÃ�ÃO`M��^Q\XcMPO`jP¢Y�ÃO[V^a¿R�j[Q\T

O`hcj[V^V�M[Q\ILKNa ; % j[V^�rO�UHX;9\¢YI?Ufj ��QIbV^M 8 �^¢���Q\KLaYM!9>QHR3j[UHXYaYQHT M[K 1ÃV����pQHM[KLO[KNQ\X]UHXca�Q\jPKNV^X_O`UfO`KLQ\X :

� hYV���QIcVÃM�UHj[V7j[V^¡u¢YKLj[VÃa O`Q<��V �^ILQ\M[V7O[Q�V%UH��h QfO`hYVÃj$�*�Y¢bO�UHj[V XcQHOZUHILINQ���V^a O[Q�KNX_O`VÃj[M[VÃ�ÃO :
� hYV�ILV^X 9fO`h*�%�-KNacO[h*�chcV^K 9HhuO$�'��Q\MPKLO`KLQ\X*�lUHXYa�Q\j[KLV^X_O�UfO[KNQ\XkQHR�V^UH��h<�pQI�KNM���hYQ\M[VÃX�j`UHXcaYQ\T]I"�
¢YX_O`KLIbO[hYj[VÃV4�pQIbV^M UHjPV4�Yj[QlaY¢Y�ÃV^a O`h°U
O>aYQ\X3¦ O�KNX_O[V^j[MPV^�rO�:��5XYINKL¥HV¯O[hYV ; % Q���2PVÃ�ÃO`M 9HV^XYVÃj`UfO[V^a
R�j[QHT j`UfXYaYQ\T INKNXcV M[V�9\TkVÃX_O`M:Q\X�U1M)�YhcV^j[V 8 £ V^�ÃO[KNQ\X �;:�� 9A�%O`hYV ��Q��Q���2PVÃ�ÃO`M�UHjPV>M[Q\ILKNa�T]QbacV^INM
�-KLO[hzM[¢cjPR�UH�ÃV�UHXYa ±HQ\IN¢cTkVkKNXcR�Q\jPT�U
O`KNQHX : � hYKNM7UHINILQ9�-M�Q\¢Yj7M[KNT7¢YI?UfO[V^a{KNTkU�9\KNX;9 �cj[Ql�^V^MPM
O`Q)aYQ hcKNaYaYVÃX¤M[¢YjeR�UH�^V�j[VÃTkQ�±fUHI/:	� V�R�VÃV^I3O[h°UfO1O[hYV��pQI�Q���2PV^�rO`M5UHj[VZT]Q\jPV�j[V��Yj[VÃM[V^X_O`UfO`K¨±\V
QHR5TkUHX ��TkUHaYVkQ���2PVÃ�ÃO`M)R�Q\¢YXca�KNX�O`hYV�jPV%UHIO�¯Q\jPINa < UHINT]Q\MPO UHINI j[V^UHI1Q��%2PV^�ÃO[M]UHj[V�Q��YUH¡u¢YV
UHXYa�MPQ\INKLa*�lM[Q O`hYUfO1Q\XcI"�kQ\XYV�MP¢YjPR�UH�ÃV�QHR:O`hcV�Q���2PVÃ�ÃO-�%UfX<�pV�MPV^VÃXdUfINQ\X 97UHX�� ILKNXYV ��QHR �ÉM[K 9HhuO �
R�¢YjeO`hYVÃj[T]Q\j[V��3T�UfX%�dTkUHX ��TkUHaYV Q���2PVÃ�ÃO`M��^UHX �pV)Uf�^�^¢cj`UfO[V^I"�dT]QbaYVÃINVÃa ¢YM[KLX 9��^Q\ILINVÃ�ÃO`KLQ\XYM
QHR�j[VÃ�ÃO�UfX 9\¢YINUHj���Q�bVÃM : � hYV��°UHj`UfTkVrO`V^jPM�R�Q\j�O`hcV���QI Q��%2PV^�ÃO V0'��V^jPKNT]V^X_O`MZj[UHX 9\VÃa{Q�±\VÃj
O`hcV�R�QHININQ��-KLX 97±fUHIN¢cV^M <
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  �1��� » .�J 3 ��� .�J 3 ��� � � J 3 ��� J 3 ��� � .�J 3 ��� � J 3 ��� " � J � �
!  �1��� � 3 � � J 3 ��� � 3 ��� � 3 � � " 3 ��� � � �
� �� �1� K 3 » � K 3 . � K 3 � � K 3 � � K � �
� 3  �1� K 3 J�K 3 » � K 3 » J�K 3 . � K 3 .�J�K 3 � � K 3 � J�K 3 � � K � :

� hYV4�YjPQb�ÃV^MPM>QHR 9\V^XYVÃj`UfO[KNX 9WKNTkU�9\V^MEQHR�O`hcV1j`UHXcaYQ\T �pQI Q���2PV^�rO`M>KNM#UHINT]Q\MeO KNacV^X_O`KL�%UHI
O`Q O[hYVN�YjPQb�ÃV^M[M-aYVÃM[�Ãj[K ��V^a¤KLX £ V^�rO`KNQHX �;: ��R�QHj1j`UHXcaYQ\T ILKNXYVÃM1Q\X¤U M �YhYV^jPV�: � hYV^jPV�UHj[VWO.��Q
aYK3!;VÃj[V^Xc�^V^M���hcQ9��VÃ±HV^j�: � hcV � j[MeO�aYK3!;VÃj[V^Xc�^V KLMkO`hYUfO hYKLaYaYVÃX M[¢YjeR�UH�^V jPV^T]Q�±HUfI�KLM�aYQ\XcV
�-hYVÃX;�Yj[Q 2PVÃ�ÃO[KNX 9 O[hYV ��QI{Q���2PV^�rO`M KLX_O`Q UfXzKNTkU�9\V4: � hYV M[VÃ�^Q\Xca�aYK"!pV^jPV^XY�ÃV KNM�O`h°U
OI� KLX
UHaYacKLO`KLQ\X O[Q O`hcV KNXYacKL±lKNaY¢YUHI/j`UHXcaYQ\T �^IN¢bO[O`VÃj�ILKNXYVÃMkO`hYUfO�UHjPV(�YINUH�^VÃa�KNX_O[QzKNTkU�9\VÃM$�1O`hcV
KNTkU�9\VÃMkQfR j[UHXYaYQHT �ÃIN¢cOPO`VÃjH�pQIbV^M UHj[V UfINM[Q KNXYMPV^jPO[V^a KLXuO[Q O`hcV KNTkU�9\V¤O`Qz�Ãj[V^UfO`V TkUHX �
TkUHaYV��ÉINKL¥HV �ÃIN¢cOPO`V^j�: �ÉR�Q\XcV¿KLM)UfO[O[V^T��cO`KLX 9 O`Q jPV^�^Q�9\XYK 1ÃV¤T�UHX ��TkUHaYV Q��%2PV^�ÃO[M$� O`hYVÃX O`hcV
�°UH��¥ 9\jPQ\¢YXYad�^IL¢cO[O[V^j-KNX�O`hcV MP�^V^XcV KLM�UfINM[Q)ILKN¥HVÃI"��T�UHX ��TkUHaYVZUHXcadMPhYQ\¢YILa U�� �pV^UHj5UHM�MP¢Y��h
KNX KNTkU�9\VÃM�QHR°O[hYQ\MPV¯M[�ÃV^XYVÃM : L#K&9\¢YjPV^M ��: PWUHXYa �;: c MPhYQ�� O.���YKL�%UHI���Q�7Q���2PVÃ�ÃO[M$�\O`hcV^KNjEKNTkU�9\VÃM$�
UHXYa¤O`hcV��ÃQ\j[jPV^�rO`I"��j[VÃ�^Q 9\XcK 1^VÃadQ���2PV^�rO`M :

� hYV j[V^MP¢YILO[MWQHR#O`hYV V0'�pVÃj[KLTkVÃXuO[M��-K¨O`h¿O`hYVG�pQIdQ���2PVÃ�ÃO`MWUHj[V M[hYQ��-X KLX�L#K&9\¢YjPV>��: ;:

BWM �-KLO[h O`hYV��Yj[Vr±lKNQ\¢YM V0'��V^j[KLTkVÃX_O`M$�#Q\XYV��^UHXzMPV^V�O[h°UfO7O[hYV ��� � UHI&9\Q\jPKLO`hcT �pVÃjPR�Q\jPTkM
M[K&9\XYK � �%UHX_O[I"� �pVrO[O[V^jWO[h°UHX O`hcV7O.�¯Q £ QfR�O � � £ � � UHI 9\QHj[KLO[hYT]M5KLX O`VÃj[T]M�QHR�aYK3!;VÃj[VÃXY�^VÃMN�pV �
O.��V^V^X O[hYV O[j[¢YV UfXYa V0'��V^�rO`V^a Q\jPKNVÃXuO`UfO`KLQ\X¿QHR�Q���2PVÃ�ÃO`M 8 UHM�aYVÃO[V^j[T]KNXcV^a���� �
�-UHXYa � 3 90�
O`hcV/�^IN¢bO[O`VÃj>j`UfO[V��uUHXca)O[hYV/Q���2PVÃ�ÃO�R�V%U
O`¢YjPV/aYVÃO[V^�ÃO[KNQ\X)j[UfO`V4: �¼hYVÃX]O[hYV/Q\¢cO ��QHR �ÉKNTkU�9\V�� �YI?UfXYV
j[QfO�UfO[KNQ\X¤QHR�U���Q�¿Q���2PV^�rO�KNM5XYQ]TkQHj[VZO`h°UfX » � K R�j[Q\T O[hYV�KNXYK¨O`K?UfI�9\¢YVÃM[M��pO`hcVG�YjPQ��°U��cKNINK¨O.�
O`hYUfO7O[hYV ��� � UHI&9\Q\j[K¨O`hYT �-KNILI MP¢Y�^�ÃV^MPMPR�¢YILI"�{j[V^�ÃQ 9\XYK"1^V]O`h°UfO Q���2PVÃ�ÃO KLXzU¿M[KNX;9\INV)O`jPK?UHI>KLM
��� � J �bj[V 9\UHj[aYILV^MPM1QHR�O`hcV�KNX �ÉKNTkU�9\V �.�YINUHXYV/j[QfO�UfO[KNQ\X*�l�^IL¢cO[O[V^j�j`UfO[V��cQHj1Q���2PVÃ�ÃO1R�V^UfO`¢YjPV�aYVrO`V^� �
O`KLQ\X�j`U
O`V�: ®¯QHT��°Ufj[KNX;9�L#K 9H¢Yj[V �;:  O[Q�L#K 9\¢cj[V �;: ; �bQ\XYVZM[VÃV^M-O`h°U
O1O`hYVZMP¢Y�^�ÃV^MPMWj`U
O`V�QHREO`hcV

+ + +
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L#K&9\¢Yj[V ��: P < � hYKLM)KNM)UHX V0cUHT��YINV�QfRWO`hcV¿M��lXuO[hYVÃO[KN�¿a°UfO`U/�-hYVÃj[V¤O`hYV¤Q��%2PV^�ÃO[M�Ufj[V¤�^Q\X �MPO[j[¢Y�rO`VÃa R�jPQ\T ;�% ��QIbV^M�QHR j`UHXcaYQ\T MPK 1ÃV)UHXYa Q\jPKNV^X_O`UfO`KLQ\X : 8 U�9 � hYV��Yj[Q 2PVÃ�ÃO[KNQ\X QHR O`hcVT]QbaYVÃI�KNX UG�pQ\MPV?�-KLO[h�XYQ7j[QHO`UfO`KLQ\X*���-hYKN��h�KNM�O[hYVWKLXYKLO[K?UHI;9\¢YV^MPM¯R�Q\j¯UHINI�QHR3O[hYV�jPV^�^Q�9\XYKLO[KNQ\XUHI&9\Q\j[K¨O`hYT]M : 8 � 9 � hYV�KNTkU�9\V�QHR:O[hYVZQ���2PVÃ�ÃO �-KLO[h J � K QHREKNX �ÉKNTkU�9\V�� �YI?UfXYV-j[QHO`UfO`KLQ\X*� . � K QHRQ\¢cO ��QHR �ÉKNTkU�9\V �.�YINUHXYV jPQHO�UfO[KNQ\X@��Ud�^IN¢bO[O`VÃj j[UfO`VkQHR ��� " �>UfXYa�UHX{Q���2PV^�rO R�V%U
O`¢YjPV�aYVrO`V^�rO`KLQ\Xj`U
O`V�QHR � ��� : 8 ��9 � hYV�O[hYKN��¥<�cKNXY¥ ILKNXYVÃM/M[hYQ�� O[hYV �Yj[Q 2PVÃ�ÃO[KNQ\X¿QHREO`hYV�TkQlaYVÃI3KNX¿KLO[M/�^Q\jPj[V^�rO
��Q\M[V4: �Z�Ã�^IL¢YaYV^a¤Q��%2PV^�ÃO-ILKNXYVÃM1UHjPV�KNXcaYKN�^UfO`VÃa<�%�kO`hYKL��¥��cKNXY¥]INKLXYV^M O`h°UfO1aYQ XYQHO-UfINK 9HX��-KLO[hU j[VÃa KNTkU�9\V�INKNXcV�: 8 a 9 � hYV��YjPQ 2PV^�rO`KNQHX QHR�O`hYV T]QbacV^IEKNX UH��Q\M[V UfMZaYVÃO[V^j[T]KNXcV^a ��� Q\XcVQHREO`hYV�jPV^�^Q�9\XYKLO[KNQ\X¤UfI 9\Q\jPKLO[hYTkM�:

+ + ;
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L#K&9\¢Yj[V �;: c < � hYKNM KLM)UHXYQHO[hYV^j VAcUHT��cINV QHR5O`hcV�M �lX_O`hYVrO`KN�¿j`UfXYaYQ\T ; % �pQI�aYUfO�U;: � hYV
�°UHj[UHT]VÃO`VÃj[M QfRZO`hYKLM�O`VÃMPO¤UHXca�O`hYV � 9H¢Yj[V MP¢����%U��cO[KNQ\XcM�UHj[VdO`hYV M[UHT]V UHM aYVÃM[�Ãj[K ��V^a¼KLX
L#K&9\¢Yj[VÃM �;: + UHXYa �;: P :��5QHO`KL�^V-O`h°UfO K¨O�KNM[X;¦ O�V%UHM�� O`Q�aYVÃO[V^jPTkKLXYV��-hcV^j[V-O`hcV�Q��%2PV^�ÃO¯KNM�KNX)O`hcVKNTkU�9\V �-hYV^X¿�^Q\T��°UHjPKNX 9 QHXYI"� 8 U�9�O[Q 8 � 9�:

+ + P
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L#K&9\¢Yj[V��;:�� < ��U
O`V^M/QfR#MP¢Y�^�ÃV^M[MeR�¢YI:j[VÃ�^Q 9\XcKLO`KLQ\X�R�Q\j¯TkQlaYV^ILM1�^QHXYMPO[j[¢Y�rO`V^a¤R�j[QHT j`UfXYaYQ\T ; %
��Q�bVÃM : 8 U�9 £ ¢c�^�^VÃM[M j[UfO`VkUHM U¿R�¢YXc�ÃO`KLQ\X QHR � ��TkUHj�9HKNX°UHILK 1ÃV^a Q�±\VÃj � 3 � ���UHXYa ! : 8 U:9
£ ¢Y�Ã�^VÃM[MZj`U
O`V UHM�U)R�¢YXY�ÃO[KNQ\XdQHR � 3 TkUHj�9HKNX°UHILK 1ÃV^a�Q�±\VÃj � �0� ���UHXYa�! : 8 � 9 £ ¢Y�^�ÃV^MPMZj`UfO[VUHM5U R�¢YXY�ÃO[KNQ\X¿QHR  T�Ufj�9\KLX°UHINK"1^VÃa Q�±\V^j � �A� � 3 ��UHXYa ! : 8 � 9 £ ¢c�^�^VÃM[M�j[UfO`V�UfMWU R�¢YXY�rO`KNQHXQHR ! T�UHj9\KNXYUHINK"1^V^a�Q�±HV^j � �0� � 3 ��UHXYa  :

+ + c



��� � UHI 9HQ\j[K¨O`hYT KLM¯U��pQ\¢bO +�D �pVÃj[�^VÃX_O4�pVrO[O[V^j¯QHX�O`hYV �pQIkQ���2PVÃ�ÃO[M �-hYV^X��ÃQ\T��°UHj[VÃa�O`Q7KLO`M
��V^jPR�QHj[TkUHXY�^V KNX jPV^�ÃQ 9\XYK"1^KNX;9�j`UfXYaYQ\T INKLXYV^M�Q\X M �YhYV^jPV^M��3R�Q\j�UHILI�R�Q\¢Yj?�YUHj`UHT]VÃO[V^jPM�QHR>O`hcV
V0'��V^jPKNT]V^X_O�: ��XcR�Q\jeO`¢YXYUfO`VÃI"����O`hcV^j[V7KNMWXcQHOZU]M[KNT]KNINUHj/KNT��YjPQ�±HV^T]V^X_O�KLXdO[hYV ��V^jeR�Q\j[TkUHXY�ÃV
QHR1O[hYVkO.��Q £ QfR�O � � £ � � UHI 9\QHj[KLO[hYT]M : � hcKNM7acKNM)�YUHj[K¨O.� KNM �pQ\MPM[K"�YI"� aY¢cV�O`Q¿O`hYV]R�UH�ÃO�O`h°U
O
O`hcV + % T]QbacV^INM O[h°UfO�O`hcV ��� �¼UHI 9\QHj[KLO[hYTSKNXYK¨O`K?UfINI"��TkUfO[��hYV^M>O`Q�O`hcV5KLT�U49\V/UHjPV89HV^XYVÃj`UfO[V^a
���C�YjPQ 2PV^�rO`KLX 9 O`hYV ; % TkQlaYV^ILM 8 KNXzO[hYV^KLj7KNXcKLO`KNUHI 9\¢YVÃM[M[VÃa:�pQ\MPV^M/97¢YM[KLX 9 hYKNacaYV^X�MP¢YjPR�UH�ÃV
j[VÃTkQ�±fUHI �_TkQ\MeO QHR;Q���2PV^�rO¯ILKNXYV/MPV 9\T]V^X_O`M�O`hYUfO�UHj[V-hYKLaYaYV^X]KNX)O`hcV5KLT�U49\V/aYQ�XYQHO�U�����V%UHj�KLX
O`hcV^M[V + % T]QbacV^INM�: � hYV £ QHR�O � � £ � � UHI&9\Q\j[K¨O`hYT]M$�uQ\X�O[hYVZQHO`hcV^j/h°UHXca*�YaYQ)XYQHO-acQ]hcKNaYaYVÃX
M[¢cjPR�UH�ÃV7j[VÃTkQ�±fUHI � �c¢cO?��Q\j[¥<�-K¨O`hdO[hYV ;�% �-KNjPV��ÉR�j[UHT]V 8 O`j[UHXYM)�YUHj[VÃXuO!95jPV$�YjPV^M[VÃX_O�UfO[KNQ\XYM�QHR
O`hcV�Q���2PVÃ�ÃO`M�:��¼hYV^X¤�^QHT��°Ufj[V^a O[Q7O`hcV � � � UHI&9\Q\jPKLO`hcT#�\O[hYV £ QHR�O � � £ � � UHI&9\Q\jPKLO`hcTkM UHjPV
UfOPO`V^T��cO[KNX 9WO[QZT�U
O`��h TkUHX��7T]Q\j[V¯TkQlaYV^IbINKLXYV¯MPV 9\T]V^X_O`M O[h°UfO>acQZXYQHO�V0bKLMPO>KLX O`hYV/KLT�U�9HV�:

�� � ��������� �� �!� �  
�{V1h°U%±\V-M[VÃV^X O`hYUfO O`hcV1j`UHXc¥HV^a���Q\M[V/h�����QHO`hYVÃM[KLM�UHI 9\QHj[KLO[hYT ��V^jPR�QHj[T]M#M[K&9\XYK � �%UHX_O[I"�

��VÃO[O[V^j1O[h°UHX�O`hYVZO.��Q £ QHR�O � � £ � � UHI 9\QHj[KLO[hYT]M�KLX¤O[V^jPTkM/QHREaYK3!;VÃj[VÃXY�^VÃM���VÃO.��V^VÃXdO[hYVZO`j[¢cV
UHXYa�VA'�pVÃ�ÃO`VÃa¤Q\j[KLV^X_O�UfO[KNQ\XkQHR:Q���2PVÃ�ÃO[M 8 UHM¯aYVÃO[V^j[T]KNXcV^aH��� �
��UfXYa� 3 90�lO`hYV��ÃIN¢cOPO`VÃj¯j`U
O`V��
UHXYa{O`hYVkQ���2PV^�rO7R�V^UfO`¢YjPV�aYVrO`VÃ�ÃO`KLQ\Xzj[UfO`V4: � hcV M[¢Y�Ã�^VÃM[M QHR1O[hYV�j[UHXY¥fV^a;��Q\M[Vkh%����QHO`hcV^M[KLM
UHI&9\Q\j[K¨O`hYT KLM aY¢YV�O`Q K¨O`M ¢YMPV¤QHR�UHX U��]XYV��ÉKNX_±fUHj[KNUHX_O T�U
O`��hYKLX 9 T]VÃO`jPKN��O[Q aYVÃO[V^j[T]KNXcV�U
Xu¢YT&��V^j�QHREU����YjPQIcKLT�U
O`V5Q���2PV^�rO4��Q\M[VÃMM�Yj[KLQ\j>O`Q U����YI"�lKLX 9 O[hYV £ QfR�O � � £ � � aYVÃO[V^j[T]KNXcKNMPO[KN�
UHXYXcV%UHILKNX 9<�YjPQb�ÃV^MPM�O[Q¤j[V � XYV O`hYV ; % ��Q\M[VÃM UfXYa �^Q\jPj[V^M �pQHXYaYV^Xc�^V^M�: � hcVkKLXYKLO[K?UHI�9\¢YVÃM[MPV^M
R�Q\j7O[hYV ; % ��Q\M[VÃM 8 UHM aYVrO`VÃj[T]KNXYVÃa�R�jPQ\T O`hYV¤U�� �Yj[QIbKNTkUfO`V + % �pQHM[V^M/9 UHj[V QfR�O`V^X��ÃINQ\MPV
V^XcQ\¢ 9\h]O`Q�O`hYV-O`jP¢YV ;�% ��Q\M[V-O`Q UHILINQ�� O[hYV5aYVÃO[V^j[T]KNXcKNMPO[KN�-UHXcXYV%UHILKNX 9��YjPQb�ÃV^MPM O[Q �ÃQ\X_±\V^j9\V

+ + �



O`Q O[hYV O`jP¢YV���Q\M[V)UHXca �ÃQ\j[jPV^M �pQ\XcaYV^XY�ÃV^M�: �¼KLO`hcQ\¢cO�O[hYV KNXYK¨O`KNUHI:U����YjPQIcKLT�U
O`V&��Q\M[VÃM$��O`hcV
O.��Q £ QHR�O � � £ � � UHI&9\Q\j[K¨O`hYT]M#T7¢YMPO�MPO`UHjPO �-K¨O`hkUHXkKLXYKLO[K?UHI�9\¢YVÃM[M�O`h°U
O�KLM>QHR�O`VÃX]R�Ufj 8 j[VÃI?UfO[KL±\V
O`Q O[hYV 	 I?UHXYacM[�%U��pVA�WQfR�O`hYVZQ��%2PV^�ÃO[KL±HVWR�¢YXY�rO`KNQHXYM!9 R�jPQ\T O`hYVWO[j[¢YV?�pQ\MPV 8 Vr±\VÃX¿R�Q\j�M[TkUHINI � �
UHXYa � 3 91UHXYadUHjPV��ÃQ\XYMPV^¡u¢YV^X_O[I"�¤QHR�O[V^X¤O`j`U����pVÃa¤KNX¤INQl�%UHIpTkKLXYKNTkU;:

+ + @



����� ��� ��� �

������� �!�  � � �  
� hYKLMZaYKNMPM[V^jeO�UfO[KNQ\X VA �cINQ\jPV^a O`hYV)¢YMPV)QHR�O[hYV aYVrO`V^jPTkKLXYKNMeO`KL� UHXYXcV%UHILKNX 9�T]VÃO[hYQba R�Q\j

U����cINKN�^UfO`KLQ\XYMpQHRl�^Q\jPj[V^M �pQHXYaYV^Xc�^V����pQ\MPV>V^MeO`KNTkUfO[KNQ\X*�%UHXYa�Q���2PVÃ�ÃOEj[VÃ�^Q 9\XcKLO`KLQ\X*��¢YMPKNX 9-MPKNT��YINV
9\VÃQ\TkVrO`jPKN�¯R�V^UfO`¢YjPV^M�: BWINIcQHO`hYVÃj>¥uXYQ��-X UHI&9\Q\j[K¨O`hYT]M�O[h°UfO�MPQ\IL±HV-O[hYV^MPV�acK �]�^¢YI¨O��^Q\T �YKNX°U
O`Q �
j[KNUHIEQ��cO`KLTkK"1%UfO[KNQ\X��YjPQ��YILV^T]M�R�Q\j���V^jPM)��V^�rO`KL±HV �%UHT]V^j[UHMZUHXca Q���2PV^�rO`MZKLX 9\V^XcV^j`UfI �pQHM[KLO[KNQ\X
h°U%±\V)hYK&9\h �ÉQ\j[aYVÃjWjP¢YX �ÉO[KNT]V �ÃQ\T��YINVAcK¨O`KLV^M : ��XYV 9HQ_UHIEQHR�O`hYKLM?�¯QHj[¥#�¯UHM�O[hYV^jPVÃR�Q\jPV O`Q�aYV �
O`VÃj[T]KNXYV7KLR�O`hYV)�ÃQ\X_O`KNXu¢°U
O`KNQHX TkVrO`hYQla QHR�aYVÃO[V^j[T]KNXcKNMPO[KN�7UHXYXYV^UHINKLX 9 �^QH¢YINa/��V)U����YILKNV^a O[Q
�YjPQbaY¢c�^V]TkQ\jPV V �]�^KLV^X_O7UHI 9\QHj[KLO[hYT]M : � Q¿O[hYKNM�V^Xca*�-��V���Q\MPV^a{O[hYV]�^Q\jPj[V^M �pQHXYaYV^Xc�^V UfXYa
��Q\M[V�VÃMPO`KLT�U
O`KNQHXC�Yj[Q��YINVÃT KLXzO`V^jPTkM QfR�O[hYV�Q��cO[KNT]K 1%U
O`KNQHX{QHR�UHX�VÃXYV^j9��zR�¢YXY�rO`KLQ\XzO`h°U
O
aYV��pVÃXYaYM/Q\X�O[hYV ;�% �pQ\MPVWQHREU TkQlaYV^I�UHXca Q\X�O[hYV��^QHj[j[VÃM)��Q\XYaYVÃXY�^VÃM4�pVrO.�¯VÃV^X¤T]QbaYVÃI;UfXYa
KNTkU�9\V R�V^UfO`¢cj[V^M�: BWX�UfXYXYV%UfINKNX;9 �ÃQ\X_O`jPQ\I �YUHj`UHT]VÃO[V^j��¯UHM UHILM[Q KNXYMPV^jeO`V^a KNX O`hYV¿V^XYVÃj�9��
R�¢YXY�rO`KLQ\X�O`Q��Yj[Q�±lKNacV U �ÃQ\X_O`j[QHININVÃa¤INVÃ±HV^I�QHR�M[T]QlQHO`hYKLX 9 QHR�O`hYKLM1R�¢YXY�rO`KNQHX :

�{VdMeO�UHjeO`V^a �-KLO`h UHX UHI 9\QHj[KLO[hYT 8 £ QHR�O �O� £ � � 9 O`Q j[V�9\KNMeO`V^j ; % TkQlaYV^I ��Q\KNX_O[M)O[Q
M[VrO`M QfR�KNTkU�9\V���Q\KNX_O[M 9\VÃXYV^j[UfO`VÃa ��� U �pVÃj[M �pVÃ�ÃO`K¨±\Vd�%UHT]V^j[U;: � hYKNM]KNMkU ±HV^j � aYK �k�Ã¢YILO
�YjPQ��YINVÃT ��V^�%Uf¢YM[V¿XYQ{UHaYaYK¨O`KNQHX°UHI¯KLXcR�Q\jPT�UfO[KNQ\X �1UHMkUHMPM[Ql�^K?U
O`V^a;�-K¨O`h V^KLO[hYV^j O[hYV ; % QHj
+ % �pQHKNX_O`M��ZUHXYa UHINI?�pQ\KLX_O`M<�¯VÃj[V �^Q\XcM[KNacV^j[VÃa KLX´KLM[Q\INUfO`KLQ\X 8 �-KLO`h´XYQ M[h°U��pV �^Q\X_O[V0lO 9�:
£ O[KNINI �1O`hYV £ QHR�O � � £ � � UHI 9\QHj[KLO[hYT �¯UHM¿U��YINV¿O`Q�j[V�9\KNMeO`VÃj TkQlaYVÃINMkO[Q�KNTkU�9\V^M��-hYV^X¼O`hcV
KNXcKLO`KNUHI�9\¢YVÃM[MPV^MZR�Q\j�O[hYV Q\jPKNVÃXuO`UfO`KLQ\XYM5QHR>O`hcV ; % T]QbaYVÃINM��1UHMWQ�!C���d¢�� O`Q � � K R�j[Q\T O`hcV
�^QHj[j[VÃ�ÃO5Q\jPKNV^X_O`UfO`KLQ\X : � h°U
O/O`hYV�UHI&9\Q\j[K¨O`hYT ��V^jeR�Q\j[T]V^a�O`hcKNMM��V^INI�KLM/M[Q\T]V��-hYUfO5M[¢Yj �Yj[KLM[KNX;9

+ + �



�^QHXYM[KLaYV^jPKNX 9¿O`h°UfO7KNX{T�UHX�� QHR/O[hYV^MPV �%UfM[V^M�� O`hYVkhu¢YT�UfX Q���V^j[UfO`Q\j�h°UHa XYQ KNacV%UdhcQ9� O[Q
TkUHXYK �c¢YI?UfO[V O`hYV ; % TkQlaYV^I/KLX QHj[aYVÃj]O[Q �YjPKNX 9 KLO]KLXuO[Q UfINK 9HXYTkVÃX_O��-KLO`h�O`hcVdKLT�U�9HV < U
M[KLX 9\ILV�KNTkU�9\V�QfR#U �ÃINQ\¢Ya¤QHR ; % ��Q\KNX_O`M4�cj[Q�±lKNaYVÃM5ILKLOPO`INV5KNXbR�Q\j[TkUfO`KLQ\X U��pQ\¢bO/O`hYV�MPO[j[¢Y�rO`¢YjPV
QHR3O[hYQ\MPV ; % ��Q\KLXuO[M : � hcV�j[¢YX �ÉO`KLTkV-�ÃQ\T��cINV0bK¨O.�)QHR £ QHR�O � � £ � � �-KLO`hkj`UHXcaYQ\T MPO`UHjPO[MO�¯UHM
V^T��YKLj[KN�^UHINI3� aYVrO`VÃj[T]KNXYVÃa�O`Q&��V � ' ��� 3 9�R�Q\j�� TkQlaYVÃI ��Q\KNX_O[M1UHXYa � KNTkU�9\V���Q\KNX_O`M�: � hYKLM
KNM#U�R�UH�rO`Q\j�QHR � ��VÃO[O[V^j#O[h°UHX O[hYV1�^QHT��YILV0bKLO.��QHR�UfX%�G�Y¢��cINKNMPhYV^a UHI 9\QHj[KLO[hYT O`hYUfO MPQ\IL±HV^M O`hcV
��Q\M[V�UHXYak�^Q\jPj[V^M �pQHXYaYV^Xc�^V��YjPQ��YILV^T R�Q\j ��Q\KNX_O�R�V%UfO[¢Yj[VÃM�¢cXYaYV^j¯U�R�¢cINI ��V^j[M �pVÃ�ÃO[KL±\VW�%UHT]V^j[U
T]QbaYVÃI.:

��VAlOI����V�VAlO`V^XcaYV^a¿O`hYV £ QHR�O � � £ � � UHI&9\Q\j[K¨O`hYT R�jPQ\T TkUfO[��hYKNX 9���Q\KLXuO¯R�V%UfO[¢Yj[VÃM-O[Q
O`hcV �^UHM[V�QHR�T�UfO[��hYKNX;9]ILKNXYV�R�V^UfO`¢cj[V^M < ; % T]QbaYVÃI�INKLXYVZM[V�9\TkVÃX_O`M �¯VÃj[V�T�UfO[��hYV^a¿O`Q]KNTkU�9\V
INKLXYV/M[V�9\T]V^X_O`M KNX + % �pVÃj[M)��V^�rO`K¨±\V5KNTkU�9\V^M�: � KNXcV^M�aYVÃO[V^�rO`V^a�KNX)KNTkU�9\VÃM�UHj[V/O.���YKN�^UHINI3� T]Q\j[V
MPO`U��YILV5O[h°UHX ��Q\KLXuO[M¯UfXYa UHjPV�ILV^MPM�ILKN¥HVÃI"� O[Q ��V �cj[QlaY¢Y�^VÃaH���]�^IN¢bO[O`VÃj¯UfXYa�XYQHKNM[V��bVÃM)��V^�ÃK?UHILI"�
KNX�T�UHX ��TkUHaYV5V^X_±lKNj[QHXYTkVÃX_O`M : B�INM[Q �cINKLXYV-R�V%UfO[¢Yj[VÃM-UHj[V�T]Q\jPVWj[Q��Y¢YMPO¯O`Q&�°UfjPO`KNUHI�Qb�Ã�^IN¢cM[KNQHX
QHR�O`hYV-T]QbacV^I.: � hYKLM�UHI 9\QHj[KLO[hYTS¢YM[VÃa]O[hYV £ QHR�O � � £ � � UHI 9\QHj[KLO[hYTmR�Q\j ��Q\KNX_O`M O[Q�aYVÃO[V^j[T]KNXcV
O`hcVG��Q\M[V UHXYad�^Q\jPj[VÃM)��Q\XYaYVÃXY�^VÃMWR�Q\j5U]MPVÃOWQHR KLT�U�9HV�UHXYa T]QlaYV^I�ILKNXYVÃM : B�XdK¨O`VÃj`UfO[KNQ\X<�¯UHM
��V^jPR�QHj[T]V^a<�-hYV^jPV�UfO-V%UH��h¿MPO[V$�¤O`hYV�9HKL±\VÃX + % O[Q ; % INKNXcV��^Q\jPj[VÃM)��Q\XYaYVÃXY�^V �Yj[Q��YINVÃT �¯UHM
TkU�����V^a O[Q�U�XYV0� + % O`Q ; % ��Q\KLXuO��^QHj[j[VÃM)��Q\XYaYVÃXY�^V��cj[Q��YILV^T �-hYKL��h aYV$��V^XYacV^a Q\X O`hcV
�^¢cj[j[VÃX_O1V^MeO`KLT�UfO[V-QHR;O[hYV��^UHT]V^j`U �pQHM[V < ¢YM[KLX 9�O[hYV5�^¢YjPj[V^X_O �pQ\MPVWVÃMPO`KLT�U
O`V��\O[hYVWVÃXYa���Q\KNX_O[M
QHR�O`hYV ; % INKLXYVZM[V�9\TkVÃX_O`M �¯VÃj[V � j[MPO5TkU�����V^a¤O`QkU]MPVÃO5QHR�±bKLjPO[¢°UHI3KLT�U�9HVN�pQ\KLX_O`M/I"�lKLX 9)Q\X
KNTkU�9\V7INKNXcV^M$�EUHXca{O`hcV^X £ QHR�O � � £ � � R�QHj ��Q\KLXuO[MN�1UHM U����cINKNVÃa O`Q¤O`hYV ; % V^XYa���Q\KLXuO[M7UfXYa
O`hcV�±lKLjPO`¢YUHI3KNTkU�9\V?�pQ\KLX_O`M1O`Q)KLT��YjPQ�±\V�O`hcV�VÃMPO[KNTkUfO`VZQHREO`hcV��^UHT]V^j`U���Q\M[V4:

� hYV £ QHR�O �O� £ � � UHI 9HQ\j[K¨O`hYT �1UfM�VAlO`V^XcaYV^a�U�MPV^�^QHXYa{O[KNT]V R�j[Q\T T�UfO[��hYKNX;9 ��Q\KLXuO
R�V%U
O`¢YjPV^M O`Q TkUfO`��hYKLX 9 INKLXYV�R�V^UfO`¢YjPV^M�: � hYKNM O`KLTkV��>KNXYMeO`V^UHa QfR�TkU����cKNX 9 O[hYV¤INKNXcV��.�YUHM[VÃa

+ +HÌ



�YjPQ��YINVÃT KNX_O`Q U#�pQ\KLX_O&�°UHMPV^a � �Yj[Q��YINVÃT#�EO`hYVH��Q\MPV�UHXYa��ÃQ\j[jPV^M)��Q\XYacV^XY�ÃV<�Yj[Q��cINV^T]MG��V^jPV
M[QHIL±\VÃadacKNj[VÃ�ÃO[I"� ¢cM[KNX;9)O[hYV�INKLXYVWR�V%U
O`¢YjPV^M :

��X O`hYVÃM[V ; % �pQHM[V)UHXYa �ÃQ\j[jPV^M)��Q\XYacV^XY�ÃV�UHI&9\Q\jPKLO`hcTkM�� ��V)V^XY�ÃQ\¢YX_O`VÃj[V^a{M[Q\T]V aYK � �
�^¢cILO`KLV^M KLX�¢YM[KLX 9 aYVrO`V^jPTkKLXYKNMeO`KL� UHXYXcV%UHILKNX 9 O[Q M[T]QbQfO`h O[hYV�V^XYVÃj�9�� R�¢YXY�ÃO[KNQ\X < O`QlQ INK¨O[O[INV
M[T]QlQHO`hYKLX 9 U
O O`hYV�MeO�UHjeO QHR/O[hYV¤UHXYXYV^UHINKLX 9(�cj[Ql�^V^MPM��¯Q\¢cINa��%Uf¢YM[V O[hYV�TkQlaYVÃI ¦ M ��Q\M[V�O[Q
¡u¢YKN��¥uI3� TkQ�±\V O[Q U¤XYQ\XYQ��cO`KLT�UHI�INQl�%UHI#TkKLXYKNT ¢cT ���ÃQ\X_±\V^jPM[VÃI"���EO`QlQ¤T ¢Y��h MPTkQlQHO[hYKNX 9¤U
O
O`hcV�MPO`UHjPO/QfR�O`hYVZUfXYXYV%UfINKNX;9 �YjPQb�ÃV^M[MO�¯Q\¢cINa��%Uf¢YM[VWO[hYV�T]QbacV^I ¦ M ��Q\MPVWO`Q ¢cXYaYV^j9\Q j`UfXYaYQ\T
��h°UHX;9\V^MkV%UHjPI"��KNX�O`hcV UHXcXYV%UHILKNX 9/�YjPQb�ÃV^MPM$�/V^XcQ\¢ 9\h M[Q{O[h°UfO]O`hYV¿T]QbaYVÃI ¦ M��pQ\MPV �¯UHMkXYQ
INQHX 9\V^j KNX]O`hYV �°UHMPKNX�QfR:UfO[O[j`UH�rO`KLQ\XkQfR�O`hYV�Q��cO`KLT�UfIYM[Q\IL¢cO`KLQ\X 8 O`hYV��^Q\jPj[VÃ�ÃOM��Q\MPV 9 �-hcV^X O`hcV
UHXYXcV%UHILKNX 9�O`VÃT���V^j[UfO`¢YjPV�acj[Q�����V^akV^XYQH¢ 9\h�O[Q7MPO`UHjPO�V^XbR�Q\j[�ÃKNX 9�O`hYV�T�UfO[��hYKNX;9 �ÃQ\XYMPO[j`UHKLX_O`M :
��X 9HV^XYVÃj`UHI �%��V�R�QH¢YXYakO[h°UfO¯U 9HQbQlakKLXYKLO[K?UHI�9\¢YVÃM[M�R�QHj�O[hYV5Q���2PV^�rO%¦ MM��Q\M[V�UHXYa�UM2P¢YacKN�^KLQ\¢YMPI"�
M[VÃINVÃ�ÃO`VÃa UHXcXYV%UHILKNX 97M[��hYVÃaY¢YINV���V^j[V�V^MPM[VÃXuO[K?UHI�O[Q � XYaYKNX;9kU �ÃQ\j[jPV^�ÃO���Q\M[V4:

�{V M[¢YjPTkKLM[VÃa O`h°U
O O`hYV�V^XYVÃj�9�� R�¢YXY�rO`KNQHX�UHM[MPQb�ÃK?UfO[V^aC�-K¨O`h�U + % �^Q\jPj[V^M �pQHXYaYV^Xc�^V
UHXYa �pQ\MPV�UHI&9\Q\jPKLO`hcT ¢YM[KLX 9 U + % ILKNXYV^UHj>O`j`UfXYMPR�Q\jPT�U
O`KNQHX���Q\¢YILa h°U%±\VWR�V0�¯VÃj1INQl�%UfI°Q��cO`KLT�U
O`Q ��V^�ÃQ\T]V O`j`U����pVÃa�KNXzO[h°UHX U ; % UHI 9HQ\j[K¨O`hYT ¢YMPKNX 9 ;�% ��V^jPM)��V^�rO`KL±HV<�Yj[Q92PV^�ÃO[KNQ\X�: �{V
O`hcV^j[VrR�Q\j[V]aYVr±\V^ILQ���V^a�U + % ��Q\MPV�UHXca �^QHj[j[VÃM)��Q\XYaYVÃXY�^V UHI 9\QHj[KLO[hYT R�Q\j ILKNXYV R�V^UfO`¢cj[V^M�:���X
O`hcKNM)U����cj[Q_UH��h@�¯�^QHj[j[VÃM)��Q\XYaYKLX 9 INKLXYV�R�V%U
O`¢YjPV^M��¯VÃj[V¤aYVÃO[V^jPTkKLXYV^aF����U O[hYj[VÃV��ÉMPO�U49\V��Yj[Q �
�^VÃM[M�: � hYV � jPMPO¤MeO�U�9\V 9\V^XYVÃj`UfO[V^a´UzI?Ufj�9\VdXl¢cT&�pVÃj QHR U����cj[QIbKNTkUfO`V#�pQ\MPV h��'��QHO[hYV^MPV^M
R�j[QHT �^QHj[j[VÃM)��Q\XYaYVÃXY�^VÃM QfR¯Q\XcV Q\j�O.�¯Q¤ILKNXYVÃMZKNX O`hcV TkQlaYV^I UHXYa KNTkU�9\V4: �5V0lOI��O`hcV���Q\MPV
h����pQHO[hYV^MPV^M�R�jPQ\T O`hYVG�Yj[Vr±bKLQ\¢YM�MeO�U�9HVG��V^j[V7VÃ±fUHIN¢YUfO`VÃa UHXYa j[UHXY¥fV^a ��� �ÃQ\T��°UHj[KLX 9]INQl�%UHI
KNTkU�9\V/XcV^K 9Hh���Q\jPhYQbQlaYM>O`Q�O`hcV��ÃQ\j[jPV^M)��Q\XYacKNX 9 INQl�%UHIYT]QlaYV^I°XYVÃK 9\h%��Q\j[hcQbQlaYM : L�UfMPO XYV%Ufj[V^MeO
XYVÃK 9\h%��Q\j�UHXYa j`UfX 9\V M[V^UHj[��h{UHI&9\Q\j[K¨O`hYT]M ��V^jPV)¢YM[VÃa O[Q¿KLT��cINV^T]V^X_O�U¤acKNMPO`UHXY�ÃV]T]V%UfM[¢YjPV
O`hYUfO4�1UfM5¢cX°U�!pV^�ÃO[V^a#�%� �^IN¢bO[O`VÃj-UHXYa �°UHjeO`K?UfI;Ql�^�^IL¢YM[KLQ\X : � hcV�j[UHXY¥uKNX;9]QfR6��Q\M[VZh�����QHO`hYV �
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M[VÃM�KLMkKLXu±fUHjPK?UHX_O O[Q ��h°UHX;9\V^MkKNX KNTkU�9\V�M[�^UHINV��1Q\jPKNV^X_O`UfO`KLQ\X*�1UfXYa �°UfjPO`KNUHINI3� KLX_±HUfj[K?UfXuO O[Q
U��]XYV¤aYKLMPO`QHjPO`KLQ\X : L#KNXYUHINI3��� aYVrO`VÃj[T]KNXYKLMPO`KL� UHXcXYV%UHILKNX 9#�1UHM]U�� �YINKLV^azR�Q\j jPV � XYVÃTkVÃX_O�UfXYa
±\VÃj[K � �%UfO[KNQ\X@�lMeO�UHjeO`KLX 9ZR�j[Q\T O[hYV-R�V�� ��V^MeO1U�� �Yj[QIbKNTkUfO`V ��Q\M[VÃMO�cj[QlaY¢Y�^VÃa ���)O`hYV��YjPVÃ±lKNQ\¢cM
MPO`U�9\VÃM :

� Q 9\VÃO �°Uf��¥kO`Q jPV^�ÃQ 9\XYK"1^KNX;9 ; % Q���2PVÃ�ÃO[M-R�jPQ\T �pVÃj[M)��V^�rO`K¨±\V�KNTkU�9\VÃM$�%�¯VZKLXuO[V 9\j[UfO`VÃa
O`hcV + % ��Q\MPV UHI&9\Q\j[K¨O`hYT �-KLO`hdQ\¢Yj�INKNXcV��.�YUHM[VÃa ; % UfI 9\Q\jPKLO[hYTkM1O[Q �YjPQbac¢Y�^V U)±lKNV�� � �°UHMPV^a
; % j[VÃ�^Q 9\XcKLO`KLQ\X]UHI 9HQ\j[K¨O`hYT : �5Q\¢;9\hk�ÃQ\j[jPV^M �pQ\XcaYV^XY�ÃV^M �¯VÃj[VWQ��cO�UHKLXYV^a)R�j[QHT T�U
O`��hYKLX 9 + %
�YjPQ 2PV^�rO`KNQHXYM-QHR#T]QlaYV^ILM1O`Q)O`hYV�KNTkU�9\VÃM : �{VZR�Q\¢YXYa¤O`h°U
O�¢cM[KNX;9kU)�^Q\UHj[MPV�KLaYV^X_O[K � �^UfO`KLQ\X�QHR
UHXzQ���2PV^�rO ¢YM[KLX 9 UHXzU����YjPQ�bKLT�UfO[V + % TkQlaYV^I �YjPQ�±bKLaYV^a��ÃQ\j[jPV^M �pQ\XcaYV^XY�ÃV^M O`hYUfO ¢YMP¢°UHILI"�
��V^j[VWUH�^�Ã¢Yj`U
O`VWVÃXYQ\¢ 9Hh�O`Q�V^X°U��YINV�U 9\QlQlakKLXYKLO[K?UHILK 1%U
O`KNQHX7QHRpO`hYV ; % ��Q\M[VWUHI 9HQ\j[K¨O`hYT]M$�_UfXYa
O`hcV^X�U 9\QbQla ;�% ��Q\M[V��^Q\¢YILa ��VWaYVrO`VÃj[T]KNXYVÃa�j[VÃI?UfO[KL±HV^I"�)V �]�^KNVÃX_O`I"� < MPKNXY�ÃV ��VWh°Ufa�U 9\QlQla
KNXcKLO`KNUHI 9\¢YVÃM[M1R�Q\j O`hYV ;�% �pQ\MPV��lO`hYV�UHXcXYV%UHILKNX 9�O`VÃT���V^j[UfO`¢YjPVW�ÃQ\¢YINa<��V�T]Q\j[V�V%UHMPKNI3�kMPVÃO1O[Q
�YjPVÃ±\VÃX_O�O[hYVZM[Q\IL¢cO`KLQ\X�R�jPQ\T acKL±\VÃj�9\KLX 97R�jPQ\T O[hYVZ�^Q\jPj[VÃ�ÃO ��Q\M[V4: � hYV�j[¢YX_O`KLTkVW�^Q\T��YINVAbKLO.�
QHR�O`hYKLM>j[VÃ�^Q 9\XcKLO`KLQ\X UHI&9\Q\jPKLO`hcTSR�Q\j U�MPKNX 9HINV/T]QbaYVÃIc�ÃQ\XYM[KLMPO[KNX 9�QHR � ILKNXYV¯M[V 9HTkVÃXuO[M¯UfXYa]UHX
KNTkU�9\V �-KLO[h ��INKNXcV¯M[V�9\T]V^X_O`M �¯UHM>V^T��YKNjPKN�^UHINI3�ZaYVÃO[V^jPTkKLXYV^a O`QN��V�� ' ����
��� ' ��� *2* : � hYKLM
KNM#U�R�UH�rO`Q\j�QHR � ��VÃO[O[V^j#O[h°UHX O[hYV1�^QHT��YILV0bKLO.��QHR�UfX%�G�Y¢��cINKNMPhYV^a UHI 9\QHj[KLO[hYT O`hYUfO MPQ\IL±HV^M O`hcV
��Q\M[V UfXYa �^QHj[j[VÃM)��Q\XYaYVÃXY�^V��cj[Q��YILV^T R�Q\j�INKNXcV�R�V^UfO`¢YjPV^M�¢cXYaYV^j�UkR�¢YINI ��V^jPM)��V^�ÃO[KL±HV �%UHT]V^j[U
T]QbaYVÃI.:

BWILI¯QHR5Q\¢cj)UHI 9\QHj[KLO[hYT]M ¢YMPV^a M[KLT��YILV 9\VÃQ\T]VÃO`jPKN���pQ\KLX_O)UHXYa�INKLXYVkR�V^UfO`¢cj[V^M�: � hYVÃM[V
R�V%U
O`¢YjPV^M¤UHjPV XYQHO�±\VÃj � acV^M[�Ãj[K"�cO`K¨±\V�� �Y¢cO�O[hYV��¼Ufj[V V^UHM ��O[Q�INQl�%UfO[V KNX KLT�U49\V^M�: * UfX%�
j[V^UHIpU����YILKN�%U
O`KNQHXYM>T�UI�)h°U%±HV�XYQ\X 9HV^Q\T]VÃO[j[KN�-KLXcR�Q\j[TkUfO[KNQ\X]UHMPM[Ql�^K?U
O`V^a��-KLO[hkO`hcV^M[V�O.�'��V^M�QHR
R�V%U
O`¢YjPV^M 8 V�: 9 :3���ÃQ\INQHj$�°O`VAbO[¢Yj[VG�Yj[Q��pVÃjPO`KLV^M���VrO`�4: 9H�-hYKN��hdT�UI����V ¢cM[V^adO`Q�VÃINKLTkKLX°UfO`V�R�j[Q\T
�^QHXYM[KLaYV^j[UfO`KLQ\X7TkUHX���Q\¢cO`ILKNVÃj��ÃQ\j[jPV^M)��Q\XYacV^XY�ÃV^M : � hcKNM#O.����V1QHR°KLXcR�Q\j[TkUfO[KNQ\XN��Q\¢YINa���V¯V^UHM �

+ ; �
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