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FIZ*VWTg�RT@U@��ORXKb8Z^J�D�mj�(L@ZRBIJaDkUkiILeDGH[ZRB��PL@Z^UaUkTgJkQ�Z^BIo�DGZ%iIBIJaDGORmIXKT2mIiIBIoIXKT@Jgy
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�Syr±^y²ª8ORBIo��=UaZ^Q�ZRJkHKDkH[Z^Bc�Sy²�Syr±^��JaH[BILgT�DkFIT�DNO`BIl^T@BjD�mIiIBIoIXKT�DkZ(ORBj�cFfZ^X[Z^b%Z^UaQIFIH[L{DkZ^UkifJ�H[J
DGUaHK�\H�O`X¦y � H[b%H[X�O`UkXK��HKh§O�mfiIBIoIXKT Z`h�DkFIH[J�DkZ^Q�ZRX[Z^l^HKL¬ORXÀDC�\Q�T�FPO`J�O�JaT@LgDkH[Z^BnHKDkJ�Ä@TgUkZ%X[Z\L@iIJ�&
FPORJ A & £ J �:¼� �is t ��¼�¢�
 £ J µ 
 �IJkZ%b�iIJ�D�m�T�O�iIBIHKZ^B�ZRh�DkZ^UkHty
��ZnJaDkiIof��mIiIBfoIX[TgJ ZRBw6 V|T�hxZ^XKX[Z*V�DkFIT�JaDGORBIoPORUao�QIUaZSLgT@oIifUkT%ZRh|QIORJkJaH[BIlnoIZ*V6B�DkZ

Fj�\Q�TgUkQIX[ORBITcJaT@LeDGH[ZRBIJ}O`BIo¡J�DGiIof�\HKBIl�DGFfT®JaH[b%QIX[TgU�QIUkZ^mfX[T@b DkFIT@UaTRy � TgTR��hxZ^U�T¿dIO`b8QIXKTR�
  ©�Oj�­¥ty ©�HKJ�b8TeDGFIZ\o�HKJ b%Z^UaT%lRT@BITgUGORX�H[BYDGFPO­D�FIT%JaDkiIoIHKT@J�O`X[X=mIiIBfoIX[TgJ(¯�ZRB ½ >�� ³¿��ORBfo
HKD�L¬O`B��ÂD�m�T%hxZ^X[XKZ*V|Tgo�DkFIUkZ^ifl^F H[B�ORX[X3l^TgBIT@UkORX[HrDC�YZ^B O®~\ifH[BjDGHKL}u­q¦hxZ^X[o¡¯xDkFIZ^iIlRF JkTgT}DGFIT
L@ZRb8b%T@BjDGJ�O`D�DGFfT{T@BIo�ZRh¹DkFIH[JWJkT@LeDGHKZ^BÀ³ey3���RT@BnH[B(Z^iIUWJkHKb8QIXKT�L@ORJkT2ZRh<oITgl^UkTgT�u�DGZRUkH¦�\DGFIT
QIUaZ^mIX[Tgb m�TgL@Z^b%T@J�b�iILNF�FPORUkofT@U�ORBfo�V|T(FIO*�RTMDGZ/ofHK�^TgUkl^T8hxUkZ^b FIH[J�b8TeDGFIZ\oIJ�O`D�Z^BIT
JaDGORl^T ORBIoniIJaT�V6FIO`D�  z �I� ¥¹L@ORX[X���DGFIT�J�DNORBIoIORUkonL@Z^BfJaDGUaiILgDkH[Z^B� Iy
p FIZ\Z^JkT�OMlRT@BITgUkH[L�Jkb%ZSZ`DGF/Fj�\Q�TgUkQIX[ORBIT�JaT@LeDGH[ZRB��14�6��ÃO}~«iIH[BjDGHKL�JaiIUah�ORLgT�H[B ½?> �

V6HKDkFcL@ORBIZ^BIHKL¬ORX¾mfiIBIoIXKT8µ�¯�±*³ey�¥¾TgD��#oIT@BfZRDGT � ¢
	 y���FITgB � t ¯���³ J ufÌ s t � J½µ ORBIocOb%T@JkJ���L¬ORXKL@iIX[O`DGHKZ^BMl^Hr�^TgJ6DkFIT
��HKT@b8ORBIBSq���Z\LNFMhxZ^Uab�iIX�O hxZ^U��}¯I¶a³�ORJ
5IÉv¯��8¯>¶a³a³ ­ 5 » ¯��8¯>¶a³a³ " 5IÉ­¯��8¯�± ­ ¶a³a³ J°ªD¶ t ­ ªD¶ " ²�� � · ¯¦�\y �Sy uj³

� $D"��<"b�������>"	�i)+*c)+*�� �}J � ¢
	r= Z H Z Hp2B?�3 ; ADF m
¤ [ ApA`_ m � iImIJaDkHKDkifDGHKBIll¶�J �MHKBjDGZ(DGFIT��6H[Tgb}O`BIBSq��6Z\LNFchxZ^Ukb�iIX�O}JaFIZ*V6J DkFPO`D
�8¯�±v³�b�iIJaDFPO¬�^T�O®JkT@LeDGHKZ^B�y � iIQfQ�Z^JaT(HKD��RO`BIH[JaFIT@J�ZRB�O/oIHK�\HKJkZ^Ugy � H[BfL@T8VWT(b8O*��LNFIZ\Z^JkT�� DkZ:m�T
JkiS�8LgH[TgB«DkXK�®l^T@BfT@UGO`X¦�PV|T�L¬ORB:O`JkJkifb8T�DkFPO`D�ORX[X¾DkFIT�XKH[BIT mIiIBIofX[T@J�Z^B��EORUaT�b�iIXrDGHKQIX[TgJ�ZRh
µ�¯�±*³�¯tORJ�DkFIT���Z\TgDkFIT@UÊq`¥¾TghxJaLNFITgDkÄ�DkFIT@Z^UaT@b  °§ª©{�­¥IORQIQIXKH[T@J���JaH[BILgT6º t " É J¶º É ¯Cµ�¯�±v³a³��J1�f�
DGFfT/H[BjDGTgl^T@U8X�O`DaDGHKL@T®º t ¯�� � ��³V4 º t ¯�� � ½ ³%l^T@BITgUkHKL¬ORXKXK��b%H[JkJaT@J%DGFIT/QIORUaD}ZRh�º » " » ¯���³
Z^U�DGFIZ^lRZ^BPORX¾DGZ � » ¯Cµ�¯�±v³a³k³ey���FIT@UaTghxZ^UaT�VWT�L¬ORB:ifB«DCV6HKJaD2mj�nDGFIT�oIHK�\H[JaZ^U6DGZMl^TeD2O}JaT@LeDGH[ZRBZRh�JkZ^b%T
�}¯ ­ �f³�ORBIonJkZ%ZRh���y� Z�V|T�BIZ*V�JaiIQIQ�Z^JkT6DGFPO­D��°FPORJ3BIZ JkT@LeDGHKZ^B}O`BIo��8¯�±*³§FPORJ�O2JkT@LeDGHKZ^B%�`ORBfH[JkFfH[BIl�Z^BIXr�
H[B�LgZSoIHKb8TgBIJkHKZ^BMDCVWZI�

��Æ µ ¬Æ �½¯�±v³=Æ ¦ �v¯¦�^³=Æ �fÌ ¯¦�\y �Sy²ª^³
V6FITgUkT ¦ ��H[J DGFIT}H[oIT@ORXWm�T@XKZ^BIl^HKBIl�DGZ/DGFfT}Ä@TgUkZ:JaTgD�ZRh � ¯t¨®Q�Z^HKBjDGJ(¯Iµ.Nx³�LgZ^iIBjDGTgo V6HKDkF
b�iIXrDGHKQIX[HKL@HKDkH[TgJ���JaT@T�DGFfT��PUaJaD2UaT@b8ORUk]�O`hÅDkT@U���FIT@Z^UaT@b��SyK±RyK±v³¿y *��c��FITgZ^UkTgb��\yK±^yr±�JaiILNF
ORB�T¿d\DGT@BfJkH[ZRBEoITg�PBfT@J(O��RT@LeDGZ^UMmfiIBIoIXKTcHKh2ORBIo�Z^BfXK��HKh"!�¯-�qNÅ³ �N�# » � ¯ ½ ¼ ³ � JkifLNF�DGFPO`D
� �qN � ¯>µ.N�³±J � , � � º É ¯Êµ�¯tu^³k³ey�¯x��FIT}HKoIT@BjDGHr�PL¬O­DGH[ZRB�ZRh�µ�¯tuj³2V6HKDGF_µ O`D�T¬ORLNF�µ.NWH[JoIHKJkL@ifJkJkTgocHKB$�6T@b8ORUa](��hxZ^X[XKZvV6HKBIl�DkFIT�QIUkZ\ZRh�ZRh���FIT@Z^UaT@b �Syr±^yr±^y²³
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��FITgUkTghxZRUkT�JaiILNF:Ted\DGTgBIJkHKZ^BIJ{T¿dSH[JaD�HKh3O`BIocZ^BfXK�nHKh�DGFIT�UkT@J�DGUaH[LgDkH[Z^B®b}O`Q/º É ¯Cµ�¯tuj³a³�Æ
( �N�# » µ! u�a¯tu^³�Z^B � H[J2BIZ`D�Z^BjDGZIy���FIT%TedfORLeD JkT@~«iITgBIL@TT��Æ µ ����� ¯ ­ �^³{Æ µ ����� ¯tu^³�Æµ 	 ¯tu^³{Æ �(Z^B ½?> � JkFIZ*V6J�DGFPO`D 5 É ¯Cµ 	 ¯�uj³k³PJ 5 É ¯Êµ ����� ¯�uj³k³PJ �\�f�¹JaZnDkFIT�Ted\DGTgBIJkHKZ^BIJT¿dfHKJaD�ZRBIXK�YV6FITgB DGFITM]`T@UaBIT@X�ZRh�DkFITMUaT@JaDkUkHKLgDGHKZ^B�b8ORQ HKJ3��±¬ucoIH[b%T@BfJkH[ZRBPORX¦yn��FPO`D�H[J@�
DkFIT@UaT b�iIJaD�m�T�O(±v��QPO`UGORb%TgDkT@U�h�ORb%H[Xr�8Z`h§oIHr�\H[JkZRUkJ�H[B ¢ µ�¯tuj³ ¢ L@Z^BjDNO`H[BIHKBIl�DGFIT µ.NCy
� !j'�'9�¸)+*c)+*	� | =.2 µ.N a ; 2 ; F Z � U�E Z\[ Z CT2�3v2 [ _ Z C ; a�]lA`_ ?�W OS; ?BH ; F�¢ µ�¯tuj³ ¢ ; _ Z FbR ADF.a�]
; _�3>=.2�]T2 ; 3I=.2 [ a ; 2 ; Fr3I=.2 ��
 E.A ; F.3 ; F.3v2 [ Hp2B?�3 ; ADFgA`_ Z Fg2�ac2�CT2�F.3�A`_±¢ µ�¯�±*³ ¢ Z FbR Z ?BABE [ ; CT2
2�ac2�CT2�F.3PA`_l¢ µ�¯¦�^³ ¢ 8 A [ ; _ � Y 2QA`_�3I=.2�C a ; 2lADF@3>=.2 ; F.3v2 [ Hp2B?�3 ; ADF{A`_º3 : Al=j]BE.2 [ Eba Z FG2BH ; F
¢ µ�¯�±v³ ¢ m
¤ [ ApA`_ m � ifQIQ�ZRJkTcDkFITrµ.N�X[H[T�Z^B_DGFIT®H[BjDGTgUkJaT@LgDkH[Z^B ZRh{DkFITcÄgT@UkZ�JkTgDkJMZRh � � º É ¯Cµ�¯�±v³a³ORBfo¸¶ � º É ¯Cµ�¯¦�^³a³2V6HrDGF � ORBIo¸¶�LgZ^QIUaH[b%TRyM��FITgB�DGFfTg��ORX[JaZ®XKH[T�H[B ¢ � · º É ¯Êµ�¯t�^³k³ ¢ O`BIo
¢ ¶ · º É ¯Êµ�¯�±*³k³ ¢ y2��FIT�H[BjDkT@UkJaT@LeDGH[ZRB:ZRh3DGFITgJkT�JkQIORL@TgJ HKJ�DGFfT�JkQPO`B�Z`h�¯ � · ¶a³¿�¾JkZMDkFIT�µ.N3X[HKT�HKB
ORB 5 É ¯Êµ�¯t�^³k³ " 5 É ¯Êµ�¯�±*³k³ ­ ± ­ ±�J�±p� " ³ ­ �±J	±*��ofH[b%T@BIJaH[Z^BPO`XÃJkQIORL@T ZRh�oIHK�\H[JaZ^UkJgy� HKb8HKX�ORUaXK�MHrh=�I�^T�Z`h�DkFIT�Q�Z^H[BjDkJ{X[HKT�Z^B/DkFIT�HKB«DkT@UaJkT@LeDGHKZ^B:ZRh � » Ì � t � º É ¯Cµ�¯�±v³a³�DGFfT@BDkFITg�_X[HKT�H[B ¢ � » · º É ¯Êµ�¯t�^³k³ ¢ ORBIo ¢ � t · º É ¯Êµ�¯t�^³k³ ¢ y ��FIT®H[BjDGTgUkJkTgLgDkH[Z^B�Z`h{DGFITgJkT/JaQPORLgT@JMHKJ¢ � » · � t · º É ¯Cµ�¯�±v³a³ ¢ lRHK�\H[BIl�O�X[HKBIT¬O`U<J��\JaDGTgb#ZRhPLgiImIHKL@J�ZRhÀofH[b%T@BIJaH[Z^B 5 É ¯Êµ�¯¦�R³k³ " 5 É ¯Cµ�¯¦�^³a³ ­5 É ¯Cµ�¯�±v³a³ ­ ±±J ±vª%L@Z^BjDNO`H[BIHKBIl8DkFIT��I�RT�Q�ZRH[BjDGJgy���F«iIJ2ORXKX¹T@H[lRF«D�Q�ZRH[BjDGJ�X[H[T�Z^B/O`D{XKT¬ORJ�DO(±v��QPORUkORb%TgDGTgU�h�ORb%H[XK�%ZRh�L@ifmIH[LgJ@y
��FIT�L@ZRB«�RT@UaJkT}HKJ�O(]\BfZvV6B�UkTgJkiIXrD�H[BYT@B«iIb%T@UkO`DGHr�^T�l^T@ZRb8TeDGUa�®V6FIZ^JaT%QfUkZ\ZRh|HKJ2~«iIHKDkT

XKZ^BIl�ORBIo�DGZ\Z�b�iILNFnZRh§O�ofH[l^UaT@JkJaH[Z^B(DkZ%lRZ%HKBjDGZ�FIT@UaT8  � ��¥ty .

¤ [ ApA`_�A`_ ¤ [ ABE.ApH ; 3 ; ADF m�AwhPDkFIT�µ.NIX[HKT3Z^B�O�F«�\Q�T@UaQIX�ORBfTWVWT|b8O*�2DkT@BIJaZ^U�¯t�Sy²�Sy ªR³�V6HrDGF%µ�¯ ­ ±v³ORBfoMDNOR]`T2L@Z^FIZRb8Z^XKZ^lR��DGZ�JaT@T2DGFIO`D6º É ¯ ��³<£J º É ¯ ¦ �v¯Ê±v³k³WHKJ�BIZ^B\qCÄ@TgUkZI�IO�L@Z^BjDGUkORoIHKLgDGHKZ^B�y
� Zn�I�^T}ZRh�DGFfT8Q�Z^H[BjDkJ�XKH[T�Z^B�DkFIT8HKBjDGT@UaJkTgLgDGHKZ^B ZRh|DCV|Z/Fj�\Q�T@UkQfX�ORBITgJ�l^Hr�^TgB mj��JaT@LeDGH[ZRBIJ
� » Ì � t � º É ¯Êµ�¯Ê±v³k³¿y� HKBIL@T º É ¯ ��³�J �S�fDGFIT
�6H[Tgb}ORBfBSq��6ZSLNF(hxZ^Uab�iIX[O(¯¦�Sy²�Sy uj³�JkFIZ*V6J6DGFPO­D 5 É ¯ �}¯Ê±v³k³ � ² �
V6FIHKLNF�HKb8QfX[H[TgJ@��m«�cDGFIT%ORm�Z*�^T�JkTg~\ifT@BILgTMoITg�IBIH[BIl ����DGFPO­D 5 É ¯/¦ �v¯¦�^³a³ �7«Sy *|ifD HKh ¦ �oITgBIZRDkT@J|DkFIT{H[ofT¬ORXÀL@ZRUkUkTgJkQ�Z^BIoIHKBIl�DkZ�DGFIT2ª Q�Z^H[BjDGJWXK�\H[Bfl�Z^B}DkFIT�DCVWZ�Fj�\Q�TgUkQIX[ORBIT@Jg�fDGFfT@B5 É ¯/¦ � ¯¦�^³a³ J ² m«�(DkFIT�JkTg~\ifT@BILgT

� Æ µ�Æ µ�¯�±*³��°µ�¯�±v³3Æ ¦ � ¯¦�^³3Æ � �
DkFPO`D6H[J�DkFIT�~«iPORoIUkO`DGHKL@J��`ORBIH[JaFIH[Bfl�Z^BnDkFIT�ª�Q�Z^HKBjDGJ6ORUaT

Ç � » ·
� " � t ·�� � � Ì � � ºcÉv¯Cµ�¯�±v³a³¿È«Ì ¯t�Sy²�Sy ² ³
ZRhWoIHKb8TgBIJkHKZ^BY� 5 É ¯Êµ�¯Ê±v³k³ ­ ±ºJ ² y��=HKLN]:O(JkHrd\DkF�Q�Z^HKB«D�µ�� hxUaZ^b DkFIT�T@H[lRF«D@y � HKBIL@T�DkFIT
HKB«DkT@UaJkT@LeDGHKZ^B�ZRh�DCVWZ�Fj�SQ�T@UaQIX�O`BIT@J�H[B�DkFIT6~\ifH[BjDGHKL�JkiIU�h�ORL@T ��HKJ3ª{Q�ZRH[BjDGJg��µ��WoIZ\T@J3BIZ`D�ORX[JaZ
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X[HKT�H[B�DGFIT6HKB«DkT@UaJkT@LeDGHKZ^B�y+*|ifD�mj��DNO`]\HKBIl�O XKH[BIT@ORU=L@Z^b�mIH[BPO­DGH[ZRB�ZRh � » O`BIo � t HKh�BfT@L@TgJkJkORUa�R�VWT�b8O*�(ORJkJaiIb8T�V6HKDkFIZ^ifD�XKZ^JkJ�ZRh�lRT@BITgUGORXKHKDC�MDkFPO`D � » ¯>µ��e³�J��c¯�ORBIo � t ¯Iµ��e³
�J}�j³¿y|��FITgBDGFfT|~«iPORoIUkO`DGHKL@J¹�`ORBIH[JaFIH[Bfl�Z^B�ORX[X#«�Q�ZRH[BjDGJ�ORUkT3DGFfTW~«iPORofUGO`DkH[L@J�ZRh¹¯t�Sy²�Sy ² ³¾V6HrDGF � ¯Iµ��¿³�J1�fy
��F«iIJ 5 É ¯ ¦ �v¯t�^³k³�JM«f�<ORBIoY�^TeD 5 É ¯ ¦ �v¯t�^³k³ � «S�<JaZcº É ¯ ¦ �v¯t�^³k³ J º É ¯ ¦ �v¯t�^³k³2ORBfo

DGFfT%~«iPO`oIUGO`DkH[LgJ}¯t�Sy²�Sy ² ³�V6HKDGF � ¯>µ��N³ J �(b�iIJ�D��RO`BIH[JaF�ZRB�ORXKX§TgH[l^FjD Q�ZRH[BjDGJgy���FIT@UaTghxZ^UaT
DGFfTg�nb�iIJ�D2ORXKX¦�PX[HK]RTªµ��*��XKH[T�Z^BnDGFIT�F«�\Q�T@UaQIX�ORBfT � » J �Sy���F«iIJ 5 É ¯ ��³ J 5 É ¯/¦��*¯�±v³a³ J-±
ORBIo$�½FPO`J�O�JaT@LgDkH[Z^BÃy .

¡�T�BIZRDGT�O`D�DkFIH[J�Q�Z^HKBjD�DkFPO`D{DkFIT�b%ZSofiIX[H¹JkQIORL@T�ZRh�JkiILNFYmIiIBfoIX[TgJ�� Æ 6 DGFPO`D{ORUkT
ORXKJkZ�JkTgb8H qCJaDGORmIXKT2H[J�DGFITgUkTehxZ^UkT ~«iIHKDkT�JaH[b%QIX[T`�PO`D�X[T@ORJaD�Z*�^TgU�ORBnZ^Q�T@B®JkTgD@y���FITe�nORX[X¾FPO¬�RT
O(JkTgLgDGHKZ^BY�RO`BIH[JaFIH[BIl�Z^BfXK�/ZRB�Q�Z^H[BjDkJPµ.NWZ`hWDkZRDNORX§b�iIXKDkH[QIXKH[LgHKDC�®uMV6FIT@UaT%DkFIT�UkT@J�DGUaH[LgDkH[Z^B
º É ¯Cµ�¯�±v³a³3Æ ( N µ! u�a¯�±*³�H[J�BIZRD=Z^BjDkZ2ORBIo�JaZ{DGFIT�]`T@UaBIT@XPHKJ�O`D=XKT¬ORJ�D3��oIHKb8TgBIJkHKZ^BPORXty¾��F«iIJDGFfT�µ.N�X[H[T6Z^B}O�Q�T@BILgH[XÀZRhÃF«�\Q�T@UaQIX�ORBfT�JkTgLgDkH[Z^BIJgy=��V|Z�F«�\Q�T@UaQIX�ORBfT@J�l^TgBIT@UaH[L@ORX[Xr��H[BjDkT@UkJaT@LeD
H[B�ªMQ�Z^H[BjDGJg�¹ORBIo:VWT8FPO¬�RT  �t $¹J ±p�(LNFIZ^H[LgT@J�ZRh�DGFIT%u(Q�Z^H[BjDGJ{hxUaZ^b DkFIT@JaTMª\y���F«iIJ�O`B
Z^Q�T@B�JkTeD�ZRh�DGFfT8b%ZSofiIX[H�JkQPORLgT8HKJ�O�±h�­qCJaFIT@TeDGT@o�L@Z*�^TgU�Z`h > º É ¯Êµ�¯Ê±v³k³ � > º É ¯Êµ�¯�±*³k³ J
½?> � � ½?> � y

$PZ^X[XKZvV6HKBIl�  ©�Oj�v¥�V|TnBIZ*V Z^mSDNORHKB_m�Z^iIBfoIJ�Z^B 5 » ¯ �}¯ ­ ¶a³a³�H[B�Z^UkofT@U�DGZ�QPORJaJ%ifQ_DkZm�Z^iIBIoIJ|Z^B85 » ¯ � ¯ ­ ¶a³k³�V6FIHKLNFMV|T2L@ORB(iIJaT{H[B}DkFIT��6H[Tgb}ORBfBSq��6ZSLNF%hxZ^Ukb�iIX�O�Z^Bl6�DkZ�l^TgD
JkTgLgDkH[Z^BIJ�ZRh � ¯>¶a³eyn�<Z/oIZ®DkFIH[J�VWTMJkFPO`X[X=�PUkJ�D�ORJaJkiIb%T � FPORJ�O®JaT@LgDkH[Z^B�BIZRD �RO`BIH[JaFIH[BIl
Z^B�OnofHK�\H[JaZ^U{hxZ^U2JkZRb8T�Jkb%Z\ZRDGF � �§X[O`DGTgU{V|T%JkFPO`X[X=JkFfZvV½DGFIHKJ HKJ�OnLgZ^BIJaT@~«iIT@BfL@TMZRhWDGFIT
JkTgb8H qCJ�DNORmIHKX[HrDC��ZRh � Z^BQ6�y�¯���F«iIJ �}J � ¢
	 H[J�JaT@b%HrqwJaDNO`mIX[T2O`BIo(DGFIT�ORm�Z*�^T2oITgJkLgUkH[QSDGH[ZRB
ZRhÀDGFfT�b8Z\oIiIXKHSJaQPORL@T6ZRh�JkifLNF8mIifBIoIX[TgJ=JkFIZRiIX[o�m�T�iIJkTehxiIXIH[B�ofT@JkLgUkHKmIH[BIl2DkFIT�b8Z\oIiIXKHSJaQPORLgT
ZRh|mIiIBIoIXKT@J � Z^Bw6 y �3TgUa�:hxTgV#JkiILNF ���ÂJ LgZ^b%T�hxUaZ^b ORB � �<hxZ^U�H[BIJ�DNORBfL@T�DGFIZRJkT�DGFPO`D
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Fj�\Q�TgUkQIX[ORBITgJ�H[B � ¯�ORBIo � H[J DGFIT8H[BjDGTgUkJaT@LgDkH[Z^B�ZRh�Oc~«iPORU�DGH[L}ORBIo�O®~\iIORoIUkHKL}HKB ½?>+@ ³ey
��FITgUkTehxZ^UkT2DGFfT Q�Z^HKB«DkJ6X[H[T�Z^BnO%XKH[BIT{HKB ½?> @ y
��FIT�ORm�Zv�RT�JkT@~«iITgBIL@T�l^HK�RT@J6iIJg�ÀhxZRU ¶ �Í�S�
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º » ¯��8¯�± ­ ¶a³a³ ¼ º É ¯Êµ�¯t� ­ ¶a³a³ ¼
JaH[BILgT�º t ¯ �}¯I¶ ­ ±v³a³ £ J º É ¯��8¯�± ­ ¶a³a³a¼{�`ORBIH[JaFIT@J�m«�cJaDGORmIH[XKHKDC�Ry2��F\ifJ2HKD{HKJ{JkiS�8LgH[TgB«D2DkZJaFIZ*V¶DGFIO`D05 » ¯ ¦ @ ¯>¶a³a³|�RO`BIH[JaFIT@J�hxZ^U ¶ � u8ORBfonHKJ2± hxZRU ¶�J¶�\y*|ifD�DGFfH[J6H[J�T@ORJa�nJkHKBIL@T�DGFfT Q�Z^HKB«DkJ6X[H[T2ZRBcO�X[HKBIT2H[B ½?> @ y�§2HK�RT@B��`ORX[iITgJ�O`D�³8Q�Z^H[BjDkJ
Z^B�OnXKH[BIT®¯xZ^U un�`ORX[ifT@J�ORBIo O�oITgUkHK�`O`DkHK�RT8HrhWDkFIT@UaT}H[J OnoIZ^iImIXKT8Q�Z^HKB«D@�¹TgDGL`y ³¡DkFIT@UaTMORUaT
Q�Z^XK�\BIZRb8H[ORX[J=HKBMZ^BIT��`ORUaH�ORmfX[T�ZRh<ORBj�}ofT@l^UaT@T�¶�l^UaT¬O`DkT@U|DkFPORBMZ^UWT@~«iPORX�DGZ�u�DGOR]«H[BIl�DGFIZ^JaT
�`ORXKiIT@JWO`D|DkFIT�Q�Z^HKB«DkJ@�SORBIo(O`X[XIDGFfT@JkT�Q�Z^Xr�\BIZ^b%H�ORXKJ=L@Z^b%T�hxUaZ^b JkTgLgDGHKZ^BIJWZRh�µ�¯>¶a³3Z^B ½ > @ �
V6FIHKLNF®UaT@J�DGUkHKLgD�DkZ8JaT@LgDkH[Z^BfJ�ZRB ��y3��F«iIJ

ºcÉ*¯Êµ�¯>¶a³a³3Æ ºcÉv¯Cµ @ ¯>¶a³a³
HKJ�Z^BjDGZ�ORBIo�º » ¯ ¦ @ ¯I¶a³k³ºJ �fy�*W��DkFIT(JGORb%T�ORUal^iIb%T@BjD 5 » ¯ ¦ @ ¯t�^³k³�J ±^�3O`BIo�V|TnORUaT
oIZRBITRy .
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oIHr�\H[JkZRU@�IO`BIonVWT FPO¬�^T�O�JaT@~«iITgBIL@T
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DkFIT{QIX[ORBIT�HKBMO�LgZ^BIH[L�L@iIU��^T2LgZ^BjDNORHKBIH[BIl DGFIT�oIT@l^UaT@T�hxZRiIU|LgiIUa�RT�&%�\V6FIH[LNF(HKJ|H[b%Q�Z^JkJaH[mIXKTRy
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mj�YDGFIT%Ted\DGTgBIJkHKZ^B oPO­DNOn��d\De»*¯/¦��=¯�±*³eÌ@µ��¾³ £ J º É ¯Cµ��¹³ ' ±^y(��FIHKJ�T¿dSDkT@BIJaH[Z^B�UkTgJaDGUaH[LeDGJ@�
Z^B(DGFfT ~«iPO`UaDGHKL 6��fDGZ�± � º É ¯Cµ 
 ³ £ J �§dSD » ¯ ¦ 
 ¯Ê±v³eÌ@µ � ³e�PofTg�PBIHKBIl�Z^iIU6mIiIBfoIX[T �

� Æ µ�Æ ®°Æ ¦ 
 ¯Ê±v³=Æ �
mj��ifBIH[~«iITgBIT@JaJ@�jJkHKBIL@T�º É ¯Êµ 
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z{iIUM�PBPO`X�TedfORb%QIXKTR��JkiIl^lRT@JaDkT@oÍmj� ¢{Z^BPORXKoIJkZRB���DGZ^iILNFfT@J�Z^BEQ�Z^JkJaH[mIXKT/UkTgX�O`DkH[Z^BIJ%V6HKDkF
QIFj�\JkHKL@J%ORBIo DkFITMh�ORJkFfH[Z^BPO`mIX[T%DGZ^QIHKLMZRh�b%ZSoIifX�ORU�hxZ^Ukb%J@yY�<Z:Z^mfDGORH[B��IUkb LgZ^BILgX[iIJaH[Z^BIJ
VWZ^iIX[o8DNOR]`T�iIJWH[BjDGZ�ORBPORXr�SJaH[J�ZRh�DkFIT ��O`h�Ovq ¡ HKDaDGTgB8Tg~\iIO`DGHKZ^BIJ|HKB8hxZ^ifUWoIHKb8TgBIJkHKZ^BIJg�\JaZ�VWT
V6H[XKXÃZ^BfXK�MJa]RTeDGLNFcDkFIT�H[oIT@ORJ@y
��TgL¬ORXKX¾Z^iIU6oIHKJkL@ifJkJkHKZ^BcZ`h§DGZRUkH¹ORBIo �®H[UaUkZ^U � �Sb%b%TgDGU��(H[Bc�Sy²�S�PUkTehxT@UaUkH[Bfl%DkZ%DkFIT�QfUkTeq

oIHKLgDGHKZ^BIJ�ZRh�  ��¥¦y �=Fj�\JkH[LgH[J�DGJ�UkORUkTgXK�(LgZ^iIBjD�B\ifb�m�TgUkJg��DkFITg��oIT@ORX¹H[B�l^TgBIT@UkO`DGHKBIl%hxifBILgDkH[Z^BIJ
hxZ^U�JkT@~«iITgBIL@TgJ�ZRh3B«iIb�m�T@UkJg�¾ORBIo®V6FPO`D2HKJ{ORLeDGiPORXKXK��QIUaT@oIHKLgDkT@o/HKB�  ��¥�HKJ�DkFPO`D�DkFIT�Q�Z*V|TgU
JkTgUkHKT@J8V6HrDGF_L@Z\Tg�%L@HKT@BjDGJ%DGFIT®B«iIb�m�T@U%ZRh2oITgl^UkTgT f DGZ^UaH�HKB_DkFITn~\ifH[BjDGHKLcu­q¦hxZ^X[o�JaFIZ^iIXKo
m�T�O�L@TgUaDGORH[Bnb8Z\oIiIX[ORU|hxZ^Uab ¯�AWDGFIHKBI]À�ÀORXKDkFIZ^iIl^F(DkFIH[J6H[J6iIBfL@X[T@ORU�hxUkZ^b   ��¥Å³¿yÀ¢{Z^BPORXKoIJkZ^B
Q�Z^H[BjDGTgo�Z^iSD�DGFIO`D�JaiILNF�b%ZSoIifX�ORU2hxZ^Uab8J ORUaH[JkT8H[B�OcL@ZRb8QIXKTgDkT@XK�/oIH10�T@UaT@BjD�V|O¬���\H�O�DGFIT
VWZ^Uk]MZ`h ��O`h�O�ORBfo ¡ HrDkDGTgB�  ��¡E¥¹Z^B � qCoIiPO`X[HKDC�Ry
� qCofiPORX[HrDC�}HKJ6O�L@Z^B­ÁaTgLgDkiIUGORX¾BfZ^BSqÊO`m�TgX[H�O`BMl^T@BfT@UGO`X[H[JkO`DGHKZ^BMZRh<TgX[T@LeDGUaZ^b}O`l^BITgDkH[L{ofiPORX[HrDC�

V6FIHKLNF�DkFIT@UaTghxZ^UaT8FPO`J LgZ^BIJaT@~«iIT@BfL@T@J�hxZ^U2H[BIJ�DNORBjDkZ^BIJ�Z^Bw³`qCb8ORBIHrhxZ^X[oIJgy���FIT%b8ORH[B:Q�Z^H[BjD
ZRhM  ��¡E¥2H[JMDkFPO`D(DkFIT ��O`h�O­q ¡ HKDkDkT@BETg~\iIO`DGHKZ^BIJ(L@ZRb8T/hxUaZ^b O@¥¹ORl^UkORBIl^H[ORBEJkHKb8HKX�ORU�DkZ
DGFIO`D�H[Bg¡ HKDaDGTgB�� J2�RT@UkJaH[Z^B�ZRh�¢{Z^BPORXKoIJkZ^B/DkFIT@ZRUa�^��ORBIoYZ^BfT�DkZnV6FfH[LNF � qCoIiIORX[HrDC�cJaFIZ^iIXKo
ORXKJkZ�ORQIQfXK�^y+*WifD�DGFIT ��O`h�Ovq ¡ HKDaDGTgB}DGFITgZ^Ua�MH[J�LNFIZRJkT@BnDGZ®¯xhxZRUkb8ORX[Xr�I³=L@ZRb8QIiSDGT{DGFfT��3ifX[T@U
LNFPORUkORLgDkT@UaH[JaDkH[L®ZRh�b8Z\oIiIXKH6JkQPORLgT@JMZ`h�H[BIJ�DNORBjDGZRBIJ@��O`D}X[T¬O`JaD}V6FfT@B O�LgT@UaDGORH[B �RO`BIH[JaFIH[BIl
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b8O`DGHKZ^BMH[Bj�`ORUaH�ORBILgT�ZRh§¢{Tg�IBIHKDkH[Z^BY¯�ufy²ªSyK±*³�V|T2ZRmfDNORHKB�O�oITghxZRUkb8O`DGHKZ^BMH[Bj�`ORUaH�ORBjD�~«iPO`B«DkHKDC�
L@ZRiIBjDGH[Bfl%JaFIT¬O¬�RT@J{HKB 2 ¯/�fÌB�^³ey
��FIT@UaTghxZ^UaT�VWT�BIZ*VEDGifUkB}DkZ�DGFfT��PmfUkT@J|ZRh�¯tuSy ªSy°³«³¿y $PZ^U�JkH[b%QIXKH[L@HrDC��VWT�DGOR]RT���J�±�J��

�_DGFfT@UkT/V6HKX[X�m�T/ORBEZ^mj�\H[Z^iIJ(lRT@BITgUGORXKH[JGO­DGH[ZRB¡ZRh2V6FPO­D(hxZ^X[XKZvV6J%DGZ�FIHKl^FITgU}B«iIb�m�T@UaJ(ZRh
JkHKBIl^iIX[ORUkHrDGHKT@J@�\UkTgQIX�O`L@H[Bfl�L@Z^QfH[T@J�Z`h�6 mj� ©�H[X[m � ¯>6�³¿�ITgDkLRy � Z�VWT�VWZ^iIXKo�X[H[]`T�DGZ�LgZ^b%QPORUkT
2 ¯�±RÌ¬±v³�V6HrDGF 2 ¯/�fÌ@±v³W�\H�O�DGFIT�oIZRiImIX[T¿qCoIiIORX�b8ORQ�m�TeDCV|TgT@B®DkFIT@bny
¡ FIT@B�DkFITT�6qCJkHKBIl^iIX[ORUkHrDC� ¯tO`D � JGO¬�f³�HKJ�O¬V�O¬��hxUkZ^b DkFIT *�qwJkH[Bfl^iIX�O`UkHKDC�R�<VWT(FPO¬�^TMO

JkTg~«iIT@BILgT
��Æ ®°Æ �®¶Æ µ � Æ �fÌ ¯tuSy ªSy²ª^³

V6FITgUkT �®	HKJ�hxUkT@T ORUaZ^iIBIo � y���QIQIXK�\HKBIl�©�Z^b ¯ �*ÌB®�³W�\HKT@X[ofJ
� Æ ©�Z^b ¯-®�ÌB®2³=Æ º É ¯/®%µ.¶ » ¯Êµ � ÌB®{³k³=Æ �§d\D » ¯ �®�ÌB®�³

Æ �§d\D » ¯-®�ÌB®2³=Æ ºcÉv¯/®%µ.¶ t ¯Êµ � ÌB®{³k³=Æ �§d\D t ¯ �®�ÌB®2³¿Ì
V6FIHKX[T�ORQIQfXK�\H[BIl ��� ��¯Êµ � Ì	�e³|lRHK�^TgJ

µ � £ J ®bµ.¶ » ¯Cµ � ÌB®2³¿Ì
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¯-©�T@UaT�V|T�FPO¬�^T�L@Z^b%QIifDkT@o¹®bµ.¶ » ¯Êµ � Ìgµ � ³§TedSQIX[HKL@HrDGXK��mj��HKDkJW¤2Z^JaÄ@iIXPUaT@JaZ^X[ifDkH[Z^B �«DkFIT6UkTgJkiIXrDHKJWDGFIO`D|DkFIT{oITehxZ^Ukb8O`DGHKZ^BIJ�ZRh3µ � JkHKb8QIXr��L@Z^b%T�hxUaZ^b b8Z*�\H[BIl � y ³ *��}JaH[b%H[X�O`UWO`Ukl^iIb%T@BjDkJ�§d\D t ¯ �®�ÌB®�³ £ J �§d\D t ¯ �®�Ì
�®Y³�ORBIo(V|T Z^mfDGORH[B
� Æ �§d\D » ¯ �®�ÌB®2³3Æ �§d\D » ¯-®�ÌB®2³=Æ A � 6�Æ ��d\D t ¯-®�ÌB®2³ ·

AwD�H[J�~\ifHKDGT%T¬O`Ja��DGZcJaT@T}DkFPO`D DGFIT8Z^mIJ�DGUkifLgDGHKZ^B b8ORQ A � 6 Æ ��d\D t ¯-®�ÌB®2³�H[J Ä@TgUkZI�=O`BIo
DkFPO`D DGFITgUkT}HKJ�Onb}O`Q A � 6!Æ!�§d\Dg»@¯/®�ÌB®2³ JaQIX[HrDkDkH[BIl(DGFfT}JkTg~«iIT@BILgTR��ORJ�b8Z*�\H[BIl � lRHK�^TgJoITehxZ^Ukb8O`DkH[Z^BIJ|ZRh � y
��QfQIXK�\H[Bfl¹©�Z^b ¯ �®�Ì	�e³WDGZ®¯�ufy ª\y ª^³|lRHK�^TgJ

� Æ ©�Z^b ¯ �®�Ì �®Y³3Æ ©�Z^b ¯ �®�Ì@µ � ³3Æ �§d\D » ¯ �®�ÌB®2³3Æ ��d\D » ¯ �®�Ì �®Y³3Æ � ·

��JkH[Bfl�DGFIT2J�DNORmIHKX[HrDC�8Z`h �® ORBIonORBIORXK�\JkHKBIl�DkFIT2�PUkJ�D6b}ORQMVWT�JkTgT�DkFPO`D�HrDGJ�LgZ^]RTgUkBITgX¹H[J|DkFIT
DGORBIl^TgB«D�JkQPORLgT A > ¯ �® ¼� ³3DGZ�DGFfT2JkQPORLgT2ZRh¹~«iIZRDkH[T@BjDkJ �®¶Æ µ � Z`h<DkFIT��PmfUkT2ZRh �® O`D � y � ZVWT ORUkT�X[TehÅD�V6HKDkF

�§d\D » ¯-®�ÌB®2³ £ J �§d\D » ¯ �®�Ì��®�³�� A � 6 � A > ¯ �® ¼� ³ ·
��F«iIJ3oITehxZ^Ukb8O`DGHKZ^BIJ�Z`h � LgZ^b%T�hxUkZ^b	DGFIZ^JaT�ZRh �®��jDGFIZ^JaT�ZRh � �«ORBIo�DGFfZ^JkT6ZRhÀDGFfT�~«iIZ`DGH[TgBjDZRh�O ��d(2 R �PmIUaT �® � y���X[JaZ%DkFITg�nO`UkT�ORX[X�ifBIZ^mIJ�DGUkifLgDGTgo��ÃofTghxZ^Uab8HKBIl�DGZ�DGFIT ZRDGFfT@U�]RT@UaBIT@XKJZRh�~«iIZRDkH[T@BjDkJ

��Æ ®°Æ � Æ µ � Æ �
ZRh�O}�SdfTgo:mIiIBIofX[T�� J �®���QPORUGO`b8TeDGT@UaH[JaT@o:mj�®DkFIT�QIUaZ­ÁaT@LeDGHr�^T�mIiIBfoIX[T > ¯ �¶¼e³�Z*�^TgUP6
O¬V|O*�(hxUaZ^b¸DkFIT�JkHKBIl^iIX[ORUkHrDGH[TgJ|ZRh ��y
¡�TMBIZ*V V�ORBjD�DkZ/oIT¬O`XWV6HKDkF�DGFfTMJkHKBIl^iIX[ORU�Q�Z^HKB«DkJ�ZRh �	y � ZI�=LNFIORBIl^HKBIl/BIZRDGO`DGHKZ^B��

VWT2V|Z^ifX[o(X[HK]RT�DkZ�]\BfZvV°V6FPO`D�DkFIT�µ � qC~«iIZRDkH[TgB«DkJ�ZRh§O�UkTg�ITedSHK�RT�JaFIT¬O`h ® X[Z\Z^]%X[H[]`T2ORJ�VWTORQfQIUkZjO`LNFcO�JkHKBIl^iIX[ORU�Q�Z^H[BjD 
 Z`h´®��fV6FfT@UkT HKD6FIORJ�DGFIT�QIUaT@JkTgBjDNO`DkH[Z^B
� Æ µ ¬Æ � Æ ®°Æ �fÌ

V6HrDGF � O JkTgLgDkH[Z^BEZRh O�UGORBI] u��RT@LgDkZ^U(mIiIBfoIX[T � V6HKDkF�Ä@TgUkZ�XKZSLgiIJ 
 y ¡�T/FPO¬�^T/DkFITJaT@~«iIT@BfL@T
��Æ ® ¼� Æ � ¼� Æ µ ¼� Ì
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V6HKDkFcDGFfT�X�O`JaD�b}ORQnDGFIT�DGUGO`BIJkQ�Z^JkT � 
 ZRh�DGFfT�JkTgLgDGHKZ^B:O`D � y���V|O*�nhxUkZRb 
 DkFIH[J�l^HK�RT@J�ifJDGFfT�QIHKLgDkiIUkT ORJ6m�TghxZ^UaT�V6HrDGF®O ½ > » ZRh§~\ifZRDGHKT@BjDGJg��mfifD�O`D 
 V|T�l^TgD�O ½?> t ZRh�~«iIZRDkH[T@BjDkJm�T@L¬O`iIJkT � 
 �`ORBIHKJkFITgJ@y3��FIT X[Z\L¬ORX�b8Z\oITgXÃhxZ^U�DGFfT UaT@JaiIXKDkH[BIl�JkQIORL@T�ZRh ® � J6HKJ
� ¯Iµ¹Ì ��³ � ½ � � ¯ ½?> t ³ ¼ � ��¯Iµ�³<J ���6Ì

V6HKDkF�HKDGJ3QIUaZ­ÁaT@LeDGHKZ^B�DGZ ½ � y���FfH[J3H[J�DkFIT�DkZRDNO`XIJkQPO`L@T�ZRh�DkFIT�DNORiSDGZ^XKZ^l^H[L@ORXf�vqCQIX[ORBIT�mIifBIoIX[T
Z*�^TgU�DkFIT §�UkORJkJab}ORBfBIH�ORBr§2U¹¯¦�\ÌNuj³<J#¯ ½?> t ³ ¼ ZRh��vqCQIX[ORBITgJ�H[B ½ � y3��ZRQ�Z^XKZ^l^HKL¬ORXKXK��DGFfH[J�H[J
V6FPO`D OMBfT@H[lRF\m�Z^iIUaFIZ\ZSo:ZRh3DkFIT��PmIUaT%Z*�RT@U 
 � 6 Z`h�DkFIT�JkQIORL@T�ZRh�JkifLNF�JaFIT¬O¬�^TgJ�XKZSZ^]«J
X[HK]RT`y6¯���FIHKJWHKJ|O`BPORX[ZRl^Z^iIJ=DGZ�O�BITgH[l^F«m�Z^iIUaFIZSZ\o}Z`h�DGFIT�TedSLgT@QfDkH[Z^BPO`X�oIHr�\H[JkZRUWHKB}O mIX[Z*V�qCifQ
X[Z\Z^]«H[Bfl�X[HK]RT{DGFfT�DGORifDkZ^X[Z^lRH[L¬O`X�mIifBIoIX[T�Z*�^TgU�DkFIT�oIHK�\HKJkZ^Ugy ³
��F«iIJ8VWT�l^TgD8O > ¯ A�¼� 6�³��PmIUaT®Z*�^TgU 
 ¯xV6FITgUkT � � L¬ORBfZ^BIH[L@ORX[Xr��HKoIT@BjDkHK�PTgJ � � V6HKDkFA � 6�³�l^XKiIT@o�HKBjDGZ/DGFfT ½ > » qCmIiIBfoIX[T > ¯ � ¼e³�Z*�^T@U�6 . Ç 
 Ènmj� DkFIH[J�LgZ^BIJ�DGUkifLgDGHKZ^B�y ��FfTUkTgJkiIXrDGHKBIlª³`qwhxZ^XKo�H[J�DGFfT��PmfUkT�ZRhÃDkFIT�b8ORQ�$ºJ � � 2 ¯�±RÌ¬±v³�Æ�2 ¯/�fÌ@±v³�ORBIo8HKD3H[J3Jab8Z\ZRDGF

V6HKDkFcDGZRQ�Z^XKZ^l^HKL¬ORX�DC�\Q�T�H[BIofT@Q�T@BIoITgBjD�ZRh=DGFIT�Q�Z^HKBjD{ZRh 2 y���FIT�oITghxZRUkb8O`DGHKZ^BnDkFIT@ZRUa�®ZRh
DGFfTP® �ÂJ|HKB 2 ¯Ê±^Ì¬±v³�H[J3DGFIO`D|Z`h�DGFITgH[U�oIZ^iImfX[T�oIiPORXKJ��® � 2 ¯/�SÌ¬±v³�mIifDWV6HKDGF�DGFfT�DNO`BIl^T@BjDkJ
A � DkZ8DkFIT��PmIUaT@J2O`oIoIT@o/DkZ � » ORBIo A�¼ �-DGZ � t �ÃHKB®DkFIT�X�O`BIl^iPORlRT�ZRh=DkFIT�X[ORJaD�JkTgLgDGHKZ^B�y��F«iIJ(DGFIT:LgZ^BIT�& HKB � t Æ 2 ¯/�SÌ¬±v³%DkFPO`D ¥¾H2ORBfoE��H�ORBELgZ^BIJaDkUkiILeDnH[JMUaT@QIX[ORL@TgoÍmj�
$ ¼ &o4 � t � A�¼ � Æ�2 ¯�±^Ì@±v³e�fV6HrDGF A�¼ ��DkFIT�UkT@X[O`DGHr�^T2LgZRDNORBfl^T@BjD�mIiIBIofX[T�ZRh $�y
��Z�H[BjDkT@UkJaT@LeD $S¼ &_V6HKDGF2DkFIT3Ä@T@UaZ6JkT@LeDGHKZ^B 2 ¯Ê±^Ì¬±v³�ZRh � t � A ¼ � VWT�b8O¬���PUaJaD<H[BjDkT@UkJaT@LeDH[BfJkH[ofT � t �ÀDGFITgB/H[BjDGTgUkJaT@LgD�V6HKDkFnDkFIT�ÄgT@UkZ}JkT@LeDGHKZ^BcZRh A�¼ �%y���FIT �PUkJ�D{Z^Q�T@UkO`DGHKZ^B�JkHKb8QIXr�l^Hr�^T@J�$S¼ ���3V6FITgUkT �!HKJ�DGFIT(�\H[U�DGiPO`X�b8Z\oIiIXKH|Le�SLgX[T�ZRh(2 ¯/�fÌ@±v³e�3H¦yÂTRy�O/�PBfHKDGT�B«iIb�m�T@U

*<¯ 2 ¯/�SÌ¬±v³k³�ZRh�Q�Z^HKBjDGJ@y � Z�VWT2ORUkT�X[TehÅDWV6HrDGF8H[BjDGTgUkJkTgLgDkH[BIl *<¯ 2 ¯-�fÌ¬±v³a³§�PmIUkTgJ � V6HKDkF}DGFIT
Ä@TgUkZ%JkTgLgDGHKZ^BnH[B A ¼ �%�fl^HK�\H[Bfl��PBPORXKXK�

*�¯
2 ¯�±^Ì¬±*³k³<J0*<¯ 2 ¯-�fÌ¬±v³a³ · )W¯���³eÌ
V6FITgUkT �½H[J6O�DGZRQ�Z^XKZ^l^HKL¬ORX�b8Z\oITgX�ZRh§ORBj� ³`qwhxZ^XKo}�PmIUaTRy
AwD2H[J�L@X[T@ORU�DkFIT@UaT�H[J�JkZ^b%T�b%Z^UkT�VWZ^Ua]nDkZ(m�T�ofZ^BIT�FITgUkTR�ÃBIZRD2XKT¬ORJ�D{DGZ}DGOR]RT�O`L@L@ZRiIBjD

ZRh6JaFIT¬O¬�^TgJT®�V6HrDGF�LgZSoIHKb8TgBIJkHKZ^BSq¦DCV|Z®JkH[Bfl^iIX�O`UkHKDkH[TgJ@y $PZ^U�JkiILNF�JaFIT¬O¬�^TgJ%VWTML@ORB�L¬ORUaUa�
Z*�^TgU6DkFIT�ORm�Z*�^T2b%TgDGFfZSo��Sb8Z\oIHrhÅ�SHKBIl�HKB(L@Z\oIH[b%T@BfJkH[ZRB}DGFIUaT@T ORJ�m�TghxZRUkT%¯�mfifD6X[T@O*�\HKBIl�DGFIT
L@ifUa�^T JkHKBIl^iIX[ORUkHrDC�}HKB(QIX�O`L@T*³�O`BIo®J�DGiIoS�SHKBIl�DGFIT{�PmfUkT@J�ZRh<DGFIT�HKBIoIiILgT@onb}ORQfJ�® 
Æ �®	ZRB
b%ZSoIifX[H<JkQPORLgT@Jgy���FIT@JaT%V6HKX[X<BIZ*V#FPO¬�^T%OMb%ZSofHK�PL@O`DGHKZ^B�¯�HKB/h�ORLgD2O�mfX[Z*V�qCiIQP³�ORX[ZRBIlMDGFIT
L@ifUa�^T®¯ÅV6FIT@UaT�DGFITgUkT�ORUaT�b%Z^UkT}µ � qw~«iIZRDGHKT@BjDGJG³e��mfifD�ORljO`H[BcVWT�FPO¬�^T�O}�fdSTgoYDkZ^Q�Z^X[Z^lRH[L¬O`Xb%ZSoITgX�hxZRUW�fdST@o �® ORBfoM�fdST@o�JkHKBIl^iIX[ORUkHrDC��&%y´¡�T�DGFfT@B(FPO¬�^T{DkZ�Jkifb�Z*�^TgU6ORX[XÀL@ifUa�^TgJ%&%�
mIifD�UaT@X�O­DGH[Bfl�DGFIT�oITehxZ^Ukb8O`DGHKZ^BMDGFfT@Z^UaH[T@J�Z`h<®	ORBIo &�V|T JkTgT VWT l^TgD�O¹§�UaZ^b%Zv�jq ¡ HKDkDkT@B
DGFfT@Z^U��(L@Z^ifB«D�ZRh§L@iIU��^TgJ�ORUaH[JaH[BIlI�fORBIo�DGFIHKJ�DGZ\Z�H[J�oITehxZ^Ukb8O`DGHKZ^BMHKB«�`ORUaH�ORBjD@y
¡ FPO`D<H[JÃiIBIX[HK]RTgXK�^�vFIZ*VWTg�RT@U@�`H[J�DkFPO`D¾VWT�LgZ^iIXKo UaT@b%Z*�^T=DGFIT=LgZ^BjDGUaH[mIifDkH[Z^B{hxUaZ^b¶JaFIT¬O¬�RT@J

V6HKDkFcLgZSoIHKb8TgBIJkHKZ^BSq¦DCV|Z8JkH[Bfl^iIX�O`UkHKDkH[TgJ@y � DkiIof�\H[BIl%DGFITgJkT�O`J{ORm�Z*�^T�VWZ^iIXKo/L@Z^UaUkTgJkQ�Z^BIocDkZ
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XKZSZ^]«HKBIl�O`D6JaT@~«iIT@BfL@T@J�JkiILNFcORJ
��Æ ®¶Æ �®°Æ · Æ �fÌ

V6FITgUkT�· H[J%JkZ^b%TnDkZ^UkJaH[Z^B�hxUkTgT�¯�ORBIo¡JaZ�XKZSL@ORX[Xr��hxUkTgT*³�JkFIT@O`h�JkifQIQ�ZRUaDGTgo�Z^B¡O�L@ifUa�^T`y
¡ FIHKX[T{B«iIb�m�TgUkJ�ZRh§LgiIUa�RT@J�¯�H[BMDkFIT�JkTgBIJkT�ZRh<§2UkZRb8Z*�jq ¡ HrDkDGTgBMDGFITgZ^Ua�f³�ORUaT ofTghxZ^Uab}O`DkH[Z^B
HKB«�`ORUaH�ORBjD@��DkFIT:JkQPO`L@T�ZRh�XKH[BITcmIiIBIoIXKT@JM· ZRB¶O�L@ifUa�^T`�2ORBIo DGFfT�JaQPORLgT�Z`h�~«iIZRDkH[TgB«DkJ
�®¶Æ ·��fJkT@Tgb!iIBIXKH[]RTgXK�8DGZ�m�T�oITehxZ^Ukb8O`DkH[Z^B(HKB«�`ORUaH�ORBjD@y
��FIHKJ8HKJ�Q�TgUkFPORQfJ8iIBfJkiIUaQIUkHKJkH[Bfl:��V|T®]«BIZ*V hxUkZ^b ¢{Z^BPORXKoIJkZ^B�DGFfT@Z^U�� DGFPO­D}HKB�DCVWZ

LgZ^b8QfX[Ted�oIHKb8TgBIJkHKZ^BIJ�LgZSoIHKb8TgBIJkHKZ^BSq¦DCV|Z{JaH[BIlRiIX�ORUaHKDkH[T@J<ZRh�JkFfT¬O¬�^TgJ{¯xBPORb%T@XK��H[ofT¬ORXSJkFIT@O*�RT@J
ZRhWQ�Z^H[BjDGJG³{L@Z^UaUkT@JaQ�ZRBIo�DkZ®XKH[b%HKDGJ�ZRh�J�DNORmfX[T�mIiIBIofX[T@J8¯xH[BYDGFIT�JkTgBIJkT8ZRh�mfiImImIXKH[BIl�H[B:DkFIT
� � ¢¶b%ZSoIifX[HIJaQPORL@T¬³ey=��F«iIJ|DkFITg�%JaFIZ^iIXKo8BIZ`D|m�T�UaT@b%Z*�^T@o8hxUkZ^b#DkFIT�b%Z\oIiIX[HPJaQPORLgTR�IO`BIo
iIBfoIT@U{ofTghxZ^Uab}O`DkH[Z^B®ZRh=DGFfT�iIBIoITgUkXK�\HKBIlML@ZRb8QIXKTed®JaDkUkiILeDGiIUaT�V|T�L@ORB:TedSQ�T@LeD�mIiIBIoIXKT@J�DkZ
V|ORBIoITgU6Z#0:DGZ�H[BS�PBIHKDC�MORBIo®ORL@~«iIHKUkT2JaiILNFcLgZSoIHKb8TgBIJkHKZ^BSq¦DCV|Z�JkHKBIl^iIX[ORUkHrDGHKT@J@y
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