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Z^B�DGFIT}DGORBIl^TgBjD�mIiIBIofX[TMJaFIZ^iIXKo�L@ifD�ofZvV6B DkFITMJaQPORL@T(Z`h6UkT@XKTg�`ORBjD�LgiIUa�RT@J�DGZ:BfT@ljO`DkHK�RT
oIHKb8TgBIJkHKZ^BIJg�fiIBIXKT@JaJ6DkFIT�L@iIU��^TgJ�DkFPO`D6TedSHKJaD�H[B�O p ORX[ORmIHrqtsWORi(ORUaT2QIUkTgL@HKJkT@Xr�MDGFfZ^JkT2V6FIZ^JaT
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h�ORb%H[XKH[TgJ�ZRh2LgiIUa�RT@J8ZRh2Q�Z^JkHrDGHK�RT�oIH[b%T@BIJaH[Z^B�DkFPO`D8ZRhÅDGTgB T¿dfHKJaD@yE��FIH[J�H[J�V6FPO`D8FPORQfQ�TgBIJ
HKB�DkFIT�L¬ORJaT®J�DGiIofH[T@o_H[B � TgLgDkH[Z^B°¯¦�\y²uj³¿y)$ÀZRU�H[BIJ�DNORBILgT�Z^B¡O:~«iIHKB«DkH[L�uq¦hxZ^X[o DkFIT@UaT®HKJ�O
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DkFIT�mIiIBIoIXKT@J�ORUaT�O`X[XÃJaT@b%HrqwJaDNO`mIX[T`�fJkZ%JkFfZ^iIX[o�J�DGH[XKXÃhxZ^Uab O�b8Z\oIiIXKHÃJaQPORL@T`y
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HKB«DkT@UaT@JaDkH[BIl8L¬ORJaT�HKB�  ��¥�H[J6DGFPO`D�ZRh=ofT@l^UaT@T�u�DGZ^UaH<HKB®DkFIT�~«iIHKB«DkH[L�uqwhxZRX[o��PZRh§V6FIH[LNFcDkFIT@UaT
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� !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�]
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 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
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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
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H[BjDkT@UkJaT@LeDGH[ZRB/V6HKDGF �EHKJ�DGFfT�T@HKl^FjD{Q�Z^H[BjDGJg��ORBfo/DGFIT�T¿d\DGT@BfJkH[ZRB�oIO`DNOc± � º É ¯Êµ 
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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
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*�¯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
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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
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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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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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