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W�EPa5J�G ��� t ��f p q i�b?d�fDh�iUjlk m/� t-� k~YcW�X��HGTW�O
E4OIW�G��H]ÏbPW�ÿVW¢Y�GL�qEHRTÿ ������ÕW¢EHX
]�U¿XMa�GKL��VXMO � EHXMY�I��&G � YcW�X��HGTW�O`GKJ¿WÊbVW�ÿ �NW�X��VGKJ"EVOTO��\a�LNEHGKW¢Y�a3LÕGKJCLÕX��MUcG �NW�X��HGKJ7G�K D �PRKW �3oVW�R �� L¶O×Y¿W`EMX¿W¢Y �\ÿÓE � ���NÿhX����~LNE��CGTL��~WÒE������PRKLÕGKJ�� ��a3J¿LNa5J ��] �PR E�������d|f/h�inj-kDtÈEVXMY
b7dBf/hsiUjlk m/� t-� RTW�GKUMRKXMO p q �@� � K)� �äJ¿LNOäL������NLÕW¢OäGKJMEHG3GKJ¿W
bPW�ÿ �NW�X��HGKJ4]�U���E��¶O�I��&G � d�G�� ��� �Q� ��×W/a�E����!EÐ]�U¿XMa�GTL��PX �PW�X¿W�RTEHG��PR����9�U[UPs�lX-]	^3RL�lX3�ÁL�]ÏLÕGSLNOBL���� �POTOKL����NW"G �4Y¿LNOIGKLNX��VUMLNOKJ
W`_Ða�LÕW�XPG �Õÿ �ZW�G�aÊW�W�XÛE×GKRTU��Nÿ)R5EHXMY����*]�U¿XZa�GKL��VX p dJ  t EHXMYÒE×]�U¿XZa�GKL��VX plq a3J¿L¶a5JÒLNOR5EHXMY
�����ÕÿÑa5J��POKW�XÐ]�R ���¡� t K¢��PR �VL£ohLNX��ÃGKJ¿W~] �PR��µE���Y¿W`EMX¿LÕGKL��VX �H]��MOKW�UMY
�PRTEVXMY
���/XMW�OTO�a>W/LÕXhGKR �cYcUMa�W�GTJ¿W~X��HGTL��PX
�H]�EHX�¤¦¥TúZû32 +l> ÷ ��a3JMW�RTW§¤©¨�  t K��;  t YcW�X��VGKW¢OÏGTJ¿W"OKW�G �H]!E����«ªl¬	 ������ÕW¢EHXµ]�U¿XZa�GKL��VX�LNXG®o�EHRTLNE����NW�OnK � M�XF¤¦� �VR5EVa��ÕW�a5J����POKW�O�R5EHXZY
�����Nÿ��so\L¶EµGTJ¿WCU¿XML�] �PR�� YcL¶OIGKRTL��¿U¿GKL��VX �PXF¤ �7E
OKW�a�RTW�G�]�U¿XMa�GKL��VX°¯¦d�¤�EHXMY�a'������U¿X¿L¶a�EHGKW�O)a3LÕGKJ�EVXCW�X¿W���ÿ"a�RTÿ �¿GTEHXZE��Nÿ\OIG)± �3a3JMLNa5J
GTRKLNW�O
G�� �PW�G"LNXc] �VR �µE�GTL��PXæE�� �PUcG²¯ ��o\LNE �~W�� �ZW�RTOKJ¿L��®�PUMW�RTLÕW¢OUK��tDW�� �ZW�RTOKJ¿L��®�PUMW�RTLÕW¢O��~W�EHXZO
GKJZE�G²±*OKU����~LÕGTOCO����~WÐLNX��¿U¿G²�³d´f/hsiUj-kDt �V]>JMLNO�a5J��VL¶a�WÐEVXMY×GKJ¿W �VR5EVa��ÕW~L����~W¢YcLNEHGKW �Õÿ
EHXZO�a>W�R5O �\ÿv¯«�&� � K � � WSa'�PXMOKLNYcW�RÊEVX{¤¦� �VR5EVa'�NWäG�� �ZWBE
GTRKU��Nÿ~RTEVXMY
��� O��VUMRTa�W�L�]«¤µ��  t �
EHXZYFG � �¼WµE �MOIW�UMY
�PRTEVXMY
��� O��VU¿R5a�W��7L�]¶¤ L¶O
E4OIU��ZOIW�G �V]·  t �V]>OKL�¸�W�ªltl¹�º¼»;½ � K"¾!�MOKW�R�oVWGKJZE�G3GKJMWSGKRTU��ÕÿÑRTEVXMY
��� O��VUMRTa�WSa�EHX �ZW
a��VXMOKLNY¿W�RTW�YÑG���a��PRKbÐEPO>] �������3a�O r�¿ G�EHXMO	a>W�R5OÊXMWUa
�~W�� �ZW�RTOKJ¿L����hU¿W�RKLNW�O	�hÿ×E4]^EHLNR"a'�PLÕX�ÀZL���� �¿UcG�OIG��PRKW¢O �VL£oVW�XÁ�hU¿W¢OkGTL��PXMO"EHXZY×EVXMO	aÊW�RTOB] �PR
EHXZO�a>W�RTLÕX���RTW��¼W�EHGKW�Y��hU¿W�OIGKL��VXZO3a'�VXZOIL¶OkGTW�XhG��NÿlK
MÔü . ý ,n.;*)8%(". ý/: .;*)8 2 >;8 úZû .@, :)AA] �VRäE
]�UMXMa�GTL��PX �VW�X¿W�R5E�G �VR��H��� t L¶O>E"R5EHXMY
���~L�¸�W�Y�VR5EVa��ÕW ��U¿RKLNX�� �µEVa5J¿LNX¿W¶±Ja3J¿LNa5J��VW�GTO�EVX�LNX��¿UcG �ZEHR5E��~W�GTW�R�GÃEVXMYÂa3J¿LNa5J~a'�����CU¿X¿L¶a�EHGKW¢O

o\LNE �~W�� �ZW�RTOKJ¿L����hU¿W�RKLNW�O·a3LÕGKJ�EHX¦¤¦� �PRTEPa'�NW��5a3J¿W�RTWSW�LÕGKJ¿W�RÃ¤µ��  t ��GTJ¿WBGKRTU��ÕÿÑRTEVXMY
���O��VU¿R5a�W � �VRÂ¤Ä�1� t ��GKJMW �MOKW�UMY��VR5EHXMY
���ÇO��VUMRTa�W � K �äJ¿WÃEVL�� �V]�±*LNO"G��FEMXMY �PUcG²o\L¶E
�~W�� �ZW�RTOKJ¿L����hU¿W�RKLNW�O�a3JMW�GKJMW�R�¤µ�  t ��LNX/GKJ¿L¶OÏa�EVOKW��-± �VUcG �¿UcG5OÅh � �PRÅ¤���� t �^LÕX~GTJ¿LNOa�EPOIW���± �PUcG��MUcGTO7j � K�M>GäGKJMW��ZW �VLNX¿X¿LNX����H]!GKJ¿W
a'�����¿UcGTEHGKL��VX4L�G�L¶O3a'�������ÕW�GKW �ÕÿÃU¿X¿b\X��3a3XG��°±1a>W�GKJMW�RÆ¤µ�³  t �VR¶¤µ�³� t K�äJ¿W�RKW �ÕWno EVXhGÊa'�hOkG��MEHR5E��~W�GTW�R5O �H]�E�YcL¶OkGTLÕX��PU¿L¶OIJ¿LNX��CE������VRTL�GTJ��µOÏEVRKW3GTJ¿WBùCúMû�ý ,~+ 2Mý�÷
û ()*"*".&*"8�,n. A)÷²Ç�È�³Ç�È7�@G � EHXZYÑGTJ¿W�2¿ü)É�2 *L, 2 8 ÷{Ê-È���Ê3È7�&G � �9a3J¿LNa5J4L¶O�YcW`EZX¿W�Y�EVO

Ê-È7�&G � �³Ë�Ì�Í ± �PUcG��MUcGTO7j�Î ¤µ�³� t�Ï uÁË�Ì�Í ± �VUcG �¿UcGTO�j5Î ¤µ��  t\Ï �
�äJ¿W �¿R����ME��ML��NL�GTLÕW¢OÔEVRKWÚG5EHbVW�Xµa7K RnK GnKÑGKJ¿WÞLÕXhGKW�RKXZE��±R5EHXZY
���~L£¸�E�GTL��PX �H]e± EVXMY GKJMW
R5EHXMY
���~L�¸¢E�GKL��VX �H]äGTJ¿W �PRTEPa'�NW��ÍLWK W5K`GKJMWÑU¿X¿LÕ] �VR �AY¿LNOIGKRTL��MUcGKL��VX �PX®¤®K �äJ¿WÑûD2 ,n. úcÌ È �
Ì È �@G � �H]�E~YcL¶OkGTLÕX��PU¿L¶OIJ¿LNX��µE������PRKLÕGKJ��Ð±�LNO�Y¿W`EMX¿W¢YÃG����ZW7Ì È �@G � �Ç È �&G ��Ñ Ê�Ò �È �@G � K%¢��PRE���� p d�� t �ÕW�G

Ê È � p � �³Ë�Ì�Í ± �VUcG �¿UcGTO�j5Î ¤µ��� t7Ó p Ï u�Ë�Ì�Í ± �VU¿G��¿UcG5O7j\Î ¤��³  t Ï
YcW�X��HGTW�GKJMW�EVY�o EVXhGTE��PW�EVa5J¿LNWUoPW�Y��\ÿÂ± LÕXµGTJ¿W �ZOIW�UMY
�VR5EHXZY
���,a�EVOKW�U¿XZYcW�RÏGKJ¿WBa'�VXZYcL�GTL��PX
GKJZE�G3GKJMW�� t � �VR5EVa��ÕWBJMEVO3a5J��POKW�XÃGKJ¿W"OKW�a�RKW�G>]�UMXMa�GTL��PX p K9¾!�ZOIW�R	oPW�GTJME�G

Ê È �@G � ��Ô§Õ9Í Ê È � p �ÖÏ �

j



�äJ¿WSùCúZû�ý ,�+ 2¿ý¢÷ 2¿ü)É�2 *L, 2 8 ÷ �H]"± �VX�� t L¶O>Y¿W`EMX¿W¢YÐG ���ZWBGKJMW§o�E��ÕU¿W �~LNX Õ � �  Ê-È7� p � K�äJ¿W �¿R �cYcUMa�G �V]`GKJ¿W
LNX�oVW�RTOKW �V]�GKJMW§a��VR5OIGäa�EVOKWBEPY�o�EHXhGTE��VW�EVXMYÑGKJ¿W�a��VR5OkGäa�EVOKWBRKU¿XMX¿LÕX��
GKL��~W
LNO�a�E����NW�YÑGKJ¿W
ùCúZû�ý ,°+ 2¿ý�÷FûD2 ,n. ú �H]"± �PX�� t K�×W�a3L����ca�E������ G�� �¼WÊE���ý¢÷ ( ü!úMû32 * ü�ú%A�� ("*"+-,n. ú *B8 ÷ * ÷hûD2 , úZû���] �VR�OKJ��VRKG r C�� '·0 �
LÕ]4] �PR)E����ÑYcL¶OIGKLNX��VU¿L¶OKJ¿LÕX�� E������VRTLÕGKJ��µO®± ] �VRc� LÕG�J����¶Y¿OæGTJME�G ÌnÈ d ªlt	��º�»&½QK �äJ¿LNO
YcWUEMX¿LÕGKL��VX �H] �MOKW�UZY
�VR5EHXMY����~X¿W�OTO!LNOÊa'�PXMOIL¶OIGKW�XhGÅa3LÕGKJ~GTJ¿W�YcWUEMX¿LÕGKL��VX �VL£oVW�X��hÿ�
ÆX���-]	[`V&S����

ÆX������^D�Q�U[`]���� V&S�^�� VÍLNX�Í � Ï K¾!�MOKW�R�oVW4GKJZE�GÐGTJ¿W�RTWFL¶OÑE×GKRTL£ohL¶E��BYcL¶OkGTLÕX��PU¿L¶OIJ¿LNX��)E������VRTL�GTJ�� E��PEHLNXMOIGÑEHX\ÿÙ]�U¿XMa�GTL��PX
�VW�X¿W�R5E�G �VR�� �H]ÍRTEHGKL������	Î � t Î �����9��Î � t Î ��� K9�&¢��VR �PL�oPW�XÂG �-E����GÑG ���ZW�GKJ¿W �~LNX¿L��~E��¿X\U��#�¼W�ROKUMa5JµGKJZE�GÆª��t��ZÎ � t ÎhEVXMY�E��ÑEVXÑEHR �¿LÕGKR5EHRTÿ�OKW�G �H]�LNX��¿UcG5O�� ¨´f/hsiUj-kDt#�V]�OKL�¸�W �G�K�M�a�a�W��¿G
LÕ]ZGTJ¿W �VR5EVa��ÕWÏ]�U¿XMa�GTL��PX p a'�PLÕXZa�L¶YcW�O�a3LÕGKJµO����~W p q d¦� t �PX!�cKHþ��NW�EVR��Nÿ�� GTJ¿W3RTU¿X¿X¿LNX��BGKL��~W�H]cGTJ¿L¶O!E������VRTL�GTJ��ÖLNO"���	Î � t Î �����9��Î � t Î ��� � EPO��GÁd#��� �����L�	Î � t Î ��� K ¿ X"GKJMW%�MOKW�UMY��VR5EHXMY
���Öa�EVOKWGKJMW �¿R����ME��ML��NL�Gkÿ �H]3EVa�a�W��cG5EHXMa�WµLNO	����o\L��PUMO �Nÿ®jlK ¿ X GTJ¿W~GKRTU��Nÿ±R5EHXMY���� a�EVOKW��&¤ ��  t �GKJMW �¿R ���ZE��¿L��ÕLÕGkÿ �H]�EVa�a�W �cGTEVXMa�WÃLNO/E�G����hOkG�j%$lª
��EPO
GTJ¿W�RTW4EVRKWÃE�G �NW�EPOkG°ªsÎ � t Î � �POTOIL����NWEVOTOKL��PX��~W�XhGTO�G��'&~KÊþ��PXMOKWn�hU¿W�XhG �Õÿ���GKJ¿W¦a��VR5OkG~a�EVOKW�EVY�o�EHXhG5E��VW4L¶O/EHG �ÕW¢EVOIG�j$-ª�K � �äJ¿LNO
L������ÕLNW�OäGTJME�G�W¢EVa5JÑ]�U¿XMa�GTL��PX �VW�X¿W�R5E�G �VRÃ�Þa�EHX �ZW"YcL¶OIGKLNX��VU¿L¶OKJ¿W�Y�a3LÕGKJ�RTEHGKL���ªltl¹�º¼»;½ K

_`W�GµUMO �¿RTW�OKW�XhGÐEHX��VGKJ¿W�R����PRKW�LNX�o����£oVW¢Y�W��cE������ÕW �V]SEæYcL¶OkGTLÕX��VU¿L¶OIJMLÕX��ÆE������VRTL�GTJ��¦K
[\U���� �hOIW²aÊW/EHRTW	�VL£oVW�X±Eµ]�U¿XZa�GKL��VX �VW�XMW�R5E�G��PR�� ] �PR�a3J¿L¶a5JFLÕGBJ����NYMO�GTJME�G�] �VRSE����)G�EVXMY
] �VR4E�����]�U¿XZa�GKL��VXZO p-q d � t GTJ¿W�RTW±L¶OÑE®o�EVRKL¶E����NW �VR5YcW�RKLNX��)( OKUMa5JÒGKJMEHGÑGTJ¿W±U¿XML£�hU¿W �ÕÿYcW�GKW�R �~LÕXMW�Y �~LNX¿L��µE�� �PRTYcW�RKW¢Y �¿LÕXZEHRTÿ4YcW¢a�L¶OIL��VX YcLNE��VR5E��©�W¾  �!� � a3J¿LNa5JFa������¿UcGTW�O p-qa7K RnK GnKVGKJ¿WÆo�EVRKL¶E����NW �VR5YcW�RKLNX��*(�JMEVO�OKL£¸�W�E�G����hOkGÅ���@G � d?G � ��� � K%�&¢��VRÏLNXMOIGTEVXMa�W��Va'�PXMOIL¶YcW�R� t G � �ZWBGKJMWS] �������3a3LNX��/]�U¿XMa�GKL��VX �VW�X¿W�R5E�G �VR,+5Ë t �Zf.-0/21435(Ád76 t k���G×WUoPW�X���a3J¿L¶a5J�a>EPOYcL¶OKa�UMOTOIW¢YÑLNX®Í¼j98 Ï K��äJ¿WS]�U¿XMa�GKL��VX:-0/41ÐL¶O3YcWUEMX¿W�Y�EPO

-0/ 1 �&� � iU�n�U�`i	� t � �³� 1 � � � � 1 � ¬��<; � 1 �>= � � 1 �@? �A; �n�U� ; � 1 � t Ò ¬�� � 1 � t Ò � � �
B�W�RKW����Á�&G � �³ª-G EPO,-C/21Ña�EHX �ZW"a������¿UcGTW�Y �\ÿÃE!(L��¾  � � �H]�OIL£¸�W~ªHX�K �þ��VXZOIL¶YcW�R"GKJ¿WÑ] �������3a3LNX��±YcL¶OIGKLNX��VU¿L¶OKJ¿LÕX��±E������PRKLÕGKJ��©±�] �VRÂ��K"±©E��\W¢OD�G G � �¼WÐGKJMW
�~LÕXML��µE���X\U�� �ZW�R�] �PR�a3J¿LNa5J�ª��t��=ª-�Á�&G � �ÍEHXZYFR5EHXMY
�����Õÿa5J����POKW�OBYcL¶OFE �PLÕXhG
OIU��MOIW�GTOG�EHXZYIH �V]Æfn� � in�U�U�ni�� t k�]�U���E����ÕLNX��®Î � Îs�ÐÎ H?Î9�J�G�K�± EPa�a�W��cG5O�LÕ]ÏGTJ¿WC] �������3a3LNX���ª��t¦zFª��t
�µE�GTRKL��LK@JMEVOCE�G	���POIG��Á�&G � YcL¶OkGTLÕXZa�GCR �3a�OUK�¢��VRCE����ÏEPOKOKL��VX��~W�XhG5O�MCG �GKJMW°o EVRKL¶E����ÕW¢O]�R ���N� � EHXMYCE����\EPOKOKL��VX��~W�XhG5OPO�G���GKJ¿WÃo�EHRTL¶E����NW�O`]�R����QH �¢GKJ¿W3a'�\WU_µa�LÕW�XhG"KSRUT VÊL¶O!Y¿W`EMX¿W¢Y
G����¼W�GTJ¿W§o E��ÕUMW!�V]`GKJ¿W �PRTEPa'�NW3]�U¿XMa�GKL��VX p �VXÑGKJ¿WBLÕX��¿UcG ���cG5EHLNX¿W�Y �\ÿÐEVOTOIL��VX¿LNX��!M3G���GKJMW
� �Öo�EHRTLNE����ÕW¢O��	O~G �~GKJ¿W�H��Öo�EHRTLNE����NW�O �\EVXMY¦h�G��/GKJ¿W
RTW��µEVLÕX¿LNX���o�EHRTLNE����NW�OnK

�äJ¿W3RTU¿X¿X¿LNX��SGTL��~W �H]�± L¶O�LÕX ���Wª-¬9�t � ¨ G�� ��� �Q� ¿ X~GKJ¿W �ZOIW�UMY
�VR5EHXZY
���;a�EVOKWÃaÊW3b\X��3aGKJZE�G!GKJ¿W�(L��¾  � � OKL£¸�W �V] p LNO!E�G ���POIG)���@G � ] �PR!O����~W o EVRKL¶E����ÕW �PRTY¿W�RTLÕX��5(�KD�×W>OTE ÿ�GKJMEHG� EHXZY H EHRTW�OKW��MEVRTEHGKW¢Y �\ÿW(LÕ]A(Å�F- �,X (Å�CY � ] �PRÊE����%�4Z�d7� EHXMYv�\[7d:HvK ¿ G>LNOÊX��HG>JMEHR5Y
G���oPW�RTL�]�ÿ~GTJME�GäGKJMW��¿R����ME��ML��NL�Gkÿ~GTJME�GäGTJ¿WSRTEVXMY
���]��EHXZY�H,EHRTWBOKW��ZEHR5E�GKW¢Y �\ÿ (×a�EHX �¼W
� �VU¿XMY¿W�YC]�R���� �ZW ���3a �\ÿ7G Ò_^ ] �PR�O ���~W>a��VXMOIGTEVXPGa`%K-MÒOkG5EHXMY¿EVRTY#���3a>W�R � �VU¿XZY�EVR��PU��~W�XhG
] �VR>GTJ¿W
OIL£¸�W �H]�¾ �� �BOäL������NLÕW¢O>GKJMEHG3LÕXÃGKJ¿L¶O3a�EPOIW�GKJMW �MR����ME��¿L��NL�Gkÿ~GTJME�GÆ±�EVa�a�W��cG5O>LNO§jlK
þ��VXZa�W�RTX¿LNX��ÐGTJ¿W�GKRTU��ÕÿR5EHXZY
��� a�EVOKW��ZGKJ¿W��¿R ���ME��¿L��NLÕGkÿ�GKJMEHGSEÃRTEVXMY
����ª4�t¦zBª��t �~EHGKRTL �
JMEPO�EHG����POIG��Á�&G � YcL¶OIGKLNXMa�GµR �3a�O"L¶O�W��
� �PX¿W�XhGKL¶E����NÿæO��µE����äLÕX G ��EPOÂª4�tb�1ª-�Á�&G � K��×W���¿GTEHLNXÐGTJME�GÃÊ Ò �È �@G � d¦G�� � � �ÊEHXMY �hGTJhUZO��\GTJ¿WSRTEHGKL��#�H]�± L¶O � ���Õÿ\X����~LNE����Nÿ�� �PU¿XMYcW¢YÑLNX?G�K
�×W����cG5EHLNX
c :!÷\úMû�÷�A #%$�d ^5Se�eNQP�R%SUT;V&X-R´Y\[`RL[`]	^-TÖX-]eS�X-R�� V�� T;V R�Y�X�NÂNQP�RLS`TWV&X3Rs�'��V TF�c�sX�gf3RLX3�ÂV&^�h�gf
i X3P�RL�l[Q�#jlk�mnmpoÖ� V>qn[ÂSQ^3R9R%X3T i [Ã�%�`[UPs�lX-]	^3RL�lX-�Wr

#%$0s t û ø<� , ú 8 û32\��: .;+:u ÷�2\v * ÷hý¢ýµú2�5wú *�("*). �ÅúMû3A t ú%A)� (), 2 ,n. ú * 2 >lx ú�ü�÷ > ý
¢��PR�EHX\ÿÃX��VX\U¿X¿LÕ] �VR ��a������¿UcG5E�GTL��PXME������cYcW �Py aÊW"Y¿W�X��VGKW	�\ÿ{z}| GKJMWCa'�PRKRTW�O�� �PXMYcLNX��
a'�������ÕW��cL�Gkÿ �~W�EPOIUMRKWÑ] �VR �� ���ÕW¢EHXÆ]�UMXMa�GTL��PXMOµEHXMY �\ÿeË°�~y � GKJ¿WOKW�G��H]�OKWn�hU¿W�XMa�W¢O��H]������NW�EHX±]�U¿XMa�GKL��VXMO��1� �h� t � t��-� � ] �PR7a3J¿L¶a5J�z}|��h� t � deG�� ��� �QK«MÞ]�U¿XMa�GTL��PX �VW�XMW�R5E�G��PR�H� �;� t � t��-� � LNOÏOKEVLNY�G����¼W�LNXvË°�~y � LÕ]7GKJ¿W�RKW3L¶O�O����~W � ���Õÿ\X����~LNE���� �PU¿XMY��1��Á�&G � dG�� � � �>OIUZa5JÑGTJME�G3] �PR�E�����G×EVXMY p q d¦� t LÕG�J����¶Y¿OäGTJME�G5z}|´� p q ��� ���@G � K

ª



�×W�a�E����VE3a������¿UcG5E�GKL��VXZE������cYcW���y + û ø<� , ú 8 û32\�": .&+ 2 >&> øÃý , û�ú *)8 L�]�Ë°�~y � a��VXhGTEVLÕXZOE �MOKW�UMY��VR5EHXMY
���Ú]�U¿XMa�GKL��VX �VW�X¿W�R5E�G �VR ��EHXMY + û ø<� , ú 8 û32\��: .;+ 2 >;> ø×ùC÷�2\v �HGTJ¿W�R�a3LNOKWlK5¾�XMW
EHL�� �H]\GKJMLNO �ME��ZW�R�L¶O`G ��a'�¶EVOTOILÕ]�ÿ�GKJ¿Wäa�W�XPGTRTE��VX��PX\U¿X¿LÕ] �VR �Öa������¿UcG5E�GKL��VXZE������cYcW �NO�LÕXZYcUMa�W¢Y
�\ÿÐYcW��¿GKJ � �PU¿XMYcW¢Y �MRTEVXMa5J¿LNX��#�¿R ���PRTE��µOÊEVXMYÑa��VXMOIGTEVXPG3YcW �cGKJ�a�LNRTa�U¿LÕGTOÃa3LÕGKJ4RKW¢O �¼W�a�GÊG �
a�RTÿ��cG����VR5E��¿JMLNaBOkGTR��PX��VXMW�OTOÊEVXMY�aÊW¢EHb\X¿W�OTOnK
�×WÔOIJ��3a a�RKÿ��cG ���VR5E��MJ¿LNa a>W�EVbhXMW�OTO �H] �MEVRIGTLNa�U��NEVR ���cYcW��¶O y �\ÿ,a��VXMOIGKRTUMa�GKLNX��

P�RsV � [U]Q�`^��cYcLNOIGKLNX��PU¿LNOKJ¿LNX��ÐE������PRKLÕGKJ��~OÊ] �PR�y �H]!GKJMWS] �������3a3LNX���Gkÿ �¼WlK
M YcL¶OkGTLÕX��PU¿L¶OIJ¿LNX�� E������VRTL�GTJ�� ± � ±��&G�i�� � �±Y¿W��¼W�XMYcLNX�� �PX GTJ¿W G�a�� LNX��¿UcG

�MEVRTE��/W�GKW�RTO©G �^LÕX��¿UcG �NW�X��VGKJ � EVXMY � �ta'�������ÕW��\LÕGkÿ �MEVRTE��~W�GKW�R � L¶OØa�E����NW�Y E
ü . ý ,n.&*"8%(). ýn: .&*"8 2 >;8 úZû .@, :"A ú4���Ïú > ø * ú%A . 2 >;> ø �qû�÷\ý � $���( 2¿ý . �Ïú > ø * ú%A . 2 >;> ø��
� ú ()* ü!÷hü×û32 ,/. ú:�ÅúMûpy@L�]¼] �VRÊE����
� �PU¿XMY¿O�� ����@G � d�G�� ��� ��EHXMYC]�U¿XMa�GKL��VX��VW�X¿W�R5E�G �VR5O��a3LÕGKJ zP|®�qa'�������ÕW��cL�GkÿÆE�G����POIGÂ� LÕG~J����¶Y¿O"GTJ¿WÃ] �������3a3LNX��sKÅ¾�XÙE����äLNX��¿UcG5OÂG�i����@G � �±�YcLNOIGKLNX��PU¿LNOKJ¿W¢OÁ� t a3LÕGKJ�� ���Nÿ\X����~L¶E����Õÿ��BRTW�O���K7�hUMEVOKL�� ���Õÿ\X����/L¶E����Nÿ�� � �PU¿XMYcW¢Y;R5E�GTL��9K
¾!��o\L��PUMO �Nÿ��hEHX\ÿµYcL¶OkGTLÕX��PU¿L¶OIJ¿LNX��/E������VRTLÕGKJ�� �H])�hUMEPOIL�� ���NÿhX����~LNE����Nÿ�� �PU¿XMYcW¢YÐR5E�GKL��	�¿R �3oVW¢O
GKJMW����cYcW � y G � �ZW"a�RKÿ��cG ���PRTE��¿J¿L¶a�E����NÿÂa>W�EVbLK

¾!�MOKW�R�oVW>GKJZE�GÏLNXµGKJMW�E�� �3oVW3W��cE������ÕW�GKJ¿W�RKW�L¶OÏY¿W�OTa�RTL��¼W�YµE
YcL¶OIGKLNX��VU¿L¶OKJ¿LÕX��CE������PRKLÕGKJ��
�H] � ���NÿhX����~LNE����Nÿ � �VU¿XZYcW�Y R5E�GKL��×] �VR�¾  � ��O ��LWK W5K��Ã¾ �� �BOÐEHRTWEÆa�RTÿ �¿G����PRTE��¿J¿L¶a�E����Nÿ
a>W�EHb4a'�����MUcGTEHGKL��VXME�� ���cYcW��WK¼_�W�G�UZO �¿RTW�OKW�XhG�E �NL¶OkG �H]�GKJ¿W�X��VX\U¿XML�] �PR�� a'�����MUcGTEHGKL��VXME��
���cYcW��¶O¶a3J¿L¶a5J?a3L������ZW"a��VXMOKL¶YcW�RTW�YÑLÕX4GKJMLNO �ZE��¼W�R/K
� ��W��cGTJ�I)a�LÕR5a�UML�G5O �H]BU¿X�� �PU¿XMYcW¢Y)]^EVX��ÅLÕX �3oVW�R°M
	 � �Ã¾��	��EHXMY	§¾ �·� �PEHGKW¢OUK������mYcW�X��HGTW�O±GKJ¿W a'�PRKRTW�O�� �PXMYcLNX��Ûa'�������ÕW��\LÕGkÿÓa'�¶EVOTO �H] �MR������ÕW �µO±a'�����¿UcGTE����NWea3L�GTJ¿LNX
� ���Nÿ\X����~L¶E��`OKL�¸�W������ � ��� m ��� �m K� ��W��cGTJFI�a�LNRTa�U¿LÕGTO �V]!U¿X�� �VU¿XZYcW�Y4]^EVX��ÌLNX �3oVW�RÃM�	 � ��¾��	��	§¾ �ÖEHXMY�DB¾ � } �hE�GTW�OnK
DB¾ � } L¶OYcW`EMXMW�Y �hÿÈDB¾ � } �@� � in�U�n�Ui�� t�� �²jæLÕ]/EHXZY �PX��ÕÿÔL�]Â� ��� �U�U� � � t���h ���cY��BK � �äJMW�a'�PRKRTW�O�� �PXMYcLNX��"a'�������ÕW��cL�Gkÿ~a'�¶EVOTO �V] �MR������ÕW �µOÏa'�����¿UcGTE����NWÆa3L�GTJ¿LNX� ���Nÿ\X����~L¶E��`OKL�¸�WBL¶O3UMOKUME����NÿÑYcW�X��HGTW�Y �\ÿ���� �m Í � Ï K� ��W��cGTJ´IÒU¿X�� �VU¿XZYcW�Y ]^EVX��ÌLNX:a�LNR5a�U¿LÕGTO{a3L�GTJ:U¿X�aÊW�L��PJhGKW�YÛEVXMY�a>W�L��VJhGKW¢Y GKJ¿RTW�OKJ����¶Y
�hE�GKW¢OUK���X�aÊW�L��PJPGTW�YÑGKRTW�OKJ����¶Y �PE�GTW�O���t "! �cRKW¢O ��K#��t$%! �¿EHRTW
YcW`EZX¿W�Y �\ÿµGKJMW
RKW �NEHGKL��VXMO

� t %! �@� � in�U�U�ni�� t�� �=j'&)( � �*� �U�U� � � t � Ì
EVXMY+��t$"! �&� � iU�n�U�`i	� ts� � j,&-( � �.� �U�n� � � t{� Ì�K\M´aÊW�L��PJhGKW�Y/GTRKW¢OIJ����¶Y��PE�GTW/�
0 "! �a3J¿W�RKW21®d4353 t �¿L¶O3YcW`EMXMW�Y �\ÿÐGKJMW
RKW �NEHGKL��VX

� 0 %! �@� � in�U�n�`i�� t � �Hj6&)( ` � � � � �U�n� � ` t � t �cÌ3�
78� m Y¿W�X��VGKW�OÑGKJMW a'�������ÕW��cL�GkÿÒa'�¶EVOTOÑa��VRTRKW¢O � �VXMY¿LÕX��æG �ÙYcW �cGKJZI � ���Õÿ\X����~LNE���OKL�¸�W
a>W�L��VJhGKW¢YÐGTJ¿RTW�OKJ����¶YÃa�LÕR5a�UML�G5O��MEVXMY9�����m YcW�X��HGKW¢O>GKJ¿W"a��NEPOKO3a��VRTRKW¢O � �VXZYcLÕX��CG �~Y¿W��cGTJI � ���NÿhX����~LNE��`OIL£¸�WSU¿X�a>W�L��VJhGKW¢YÐGTJ¿RTW�OKJ����¶YÃa�LÕR5a�UML�G5OUK

� ������NW�EVX4þÊLÕR5a�UML�G5O��\GTJ¿LNO>L¶O>GKJ¿WBU¿X¿RTW�OIGKRTL¶a�GKW¢YÑa�EVOKW!�V]`]^EHX¿LNX���ªCa�LÕR5a�UML�G5O��3oPW�R�f;:·i Ó i=< k5K�äJ¿W"a��VRTRKW¢O � �VXZYcLÕX���a'�������ÕW��cL�GkÿÑa��NEPOKOäL¶O�YcW�X��HGTW�Y �\ÿ?Ë
>�/"?A@CBLK
� [\WnoVW�RTE��FGkÿ��ZW¢O �V] �¿R5EHXMa5J¿LNX�� �MR����VR5E��µO��ÃE��ÕGKW�RTXMEHGKL£oVW��Nÿ�a�E����ÕW¢Y �¿LNXMEHRTÿ YcW�a�LNOKL��VX
YcL¶E��PRTE��µO�� �� �BO � K�M �MRTEVXMa5J¿LNX��#�¿R ���PRTE�� LNOäE/YcLÕRTW�a�GKW¢YÑEVa�ÿca'�NLNa!�VR5E��¿J��H� �ED�i	y �a3LÕGKJ��VXMW>O��VU¿R5a�W5KAFÏEVa5J/OILNX¿b
L¶O �NE��ZW �ÕW¢Y#�\ÿCE ������NW�EHX/a'�PXMOkG5EHXhG�EHXMY�W�EPa5JCLNX¿X¿W�R�X��\Y¿W
�\ÿ
E!������NW�EVX7o�EHRTLNE����ÕW5K ¿ XMX¿W�R!X��cYcW�O�JMEDoPW�G�a�� �VU¿G����PLÕX���W�Y
�PW�O �VX¿W��NE��ZW �ÕW¢Y	�\ÿ7h�EVXMY
GTJ¿W#�VGKJ¿W�R �\ÿ�jlK9M  �!�ÞRKW �¿RTW�OKW�XhGTO�E �� ���ÕW¢EHX4]�U¿XMa�GKL��VX p dB  t LÕXGTJ¿W"] �������3a3LNX��aäE ÿlK �äJ¿W�LÕX��¿UcG `ÆEVa�GKL£o EHGKW¢O���] �VR��4Z&�ÅX��cYcW�O �!GKJ¿W �VU¿G����PLÕX��I`	Z@�ÅW�Y
�PWlK �äJ¿W�X p �~` � LNOW/�PUZE��`G �~GKJ¿W �NE��ZW � �V]!GTJ¿WCOKLÕXMbÃRTW�EPa5J¿W�Y �\ÿÑGTJ¿W"U¿X¿L��hU¿WCEPa�GKL£o�E�GTW�Y �MEHGKJFOIGTEHRKGKLNX��ÐEHG
GTJ¿W3O �PU¿RTa�WlK �äJ¿WäRTW��NWUo�EHXhG�a'�POIG �~W�EVOKU¿RTW��V]  �!�BO ��GKJ¿W3OKL�¸�W���L¶O�GKJ¿W3X\U�� �ZW�R �V]ZX��cYcW¢OUK
�äJ¿W"a��VRTRKW¢O � �VXZYcLÕX���a'�������ÕW��cL�GkÿÑa��NEPOKO�G | L¶O3YcW�X��VGKW¢Y �\ÿ�7H>�/"?A@CBLK

� �3W¢EVY�� �VXZa�W# � ��OÂ�^O����~W�GTL��~W¢O�a�E����NW�Y ¢MRKW�W# �!�BOÂ�&¢  �!�BO �	� KAB�W�RTW��ZEHG�W�EPa5J �ME�GTJLNX4GKJ¿W��¿R ���PRTE�� W�EPa5J{o�EHRTLNE����NW ��UMOIG�X��HG �ca�a�U¿R ���VRTW�GTJMEHX �PXMa�W5K
� ¾�R5YcW�RTW�Y �¿LÕXZEHRTÿ×YcW¢a�L¶OIL��VX YcL¶E��VR5E��µO?�W¾  �!�BO � ��a3J¿W�RTWÑW¢EVa5J)a������¿UcG5E�GTL��PXME����ME�GTJJMEPO�G��±RTW�O��¼W�a�G/GKJMW�OTE��~W?o EVRKL¶E����ÕW �VR5YcW�RTLÕX��sK)M�X¾  � �1a3J¿LNa5JÙRKW¢O �¼W�a�GTO/E�E��\W¢Y
o�EHRTL¶E����NW �VR5YcW�RTLÕX�� (×LNO3a�E����ÕW¢YÃEW(L��¾  �!�²K

I



� [\ÿ\XhGTEPa�GTLNa+�3W¢EVY���I\�  �!�BO��`] �VR�a3J¿L¶a5J�E�G"W¢EVa5J �MEHGKJæW�EPa5JÁo�EVRKL¶E����NW~LNO"] �VR �¿L¶Y¿YcW�X×G �
�ca�a�U¿R ���VRTWBGKJMEVX IÐGKL��~W�OnK

K

#%$�� x ú ,/. É�2 ,/. ú * 2 * ü�� , û ("+-,/( û�÷±ú2� , :!÷�C�2\�Ï÷hû
�äJ¿W�RKW/LNOSE �����cYFYcW¢E�� �V]ÊE������ÕL¶a�EHGKL��VXMO �H]��MOIW�UMY
�PRTEVXMY
����]�U¿XZa�GKL��VX �VW�X¿W�R5E�G �VR5O��¼WlK �sKÍEPO
�¿U¿L��¶YcLÕX�� �����ca5bcO�] �VR �����ca5b"a�L��¿J¿W�R5OÃÍ ªlh��	ª�j Ï �¢] �VR�RKW ���HGKW �ÕÿCbVW�ÿPW�Y
W�XMa�RTÿ��cGKL��VX~OTa5J¿W��~W�OÃÍ ªlª��
� Ï �H] �PR%�~W�OTOTE��VW3EVUcGKJ¿W�XhGKL¶a�E�GTL��PX�Í I Ï �hEHXMY��VGKJ¿W�RTOnK�¾�XMW3LÕXhGKW�XhGKL��VX �V]¼GTJ¿L¶O �ME��ZW�RÏL¶O�G���OIJ¿W¢Y���VRTW �ÕL��VJhG �VXÃGKJMW
GKR5EVYcW ��� �¿JMW�X����/W�X��VX �¼W�G�a>W�W�X�JMEVRTY�a>EVRKWSa'�������ÕW��\LÕGkÿÑEVXMY�OIW¢a�U¿RTL�Gkÿ
] �VR�a�RTÿ �¿G����PRTE��¿J¿L¶a �MRKL��~L�GTL�oPW�OnK��äJ¿W��hU¿W¢OkGTL��PXBL¶O�a3J¿L¶a5J
JMEVRTY�aäEHRTW�a'�������NW'�cLÕGkÿ�E3OKW�a�RKW�G`bVW�ÿ
W�XZa�RTÿ �¿GKL��VXCE������VRTL�GTJ�� ��UMOIG!JMEDoPW�] �VR �¼W�LNX���OKU¿LÕGKW¢Y
G��BOIW�R	oPWÊEPO�E�W�XMa�RKÿ��cGTL��PX2$�YcW¢a�RTÿ��cGKL��VX
�~W�a5JMEVX¿L¶O � ] �PR�E~OIW¢a�U¿RTW
a�RTÿ �¿G��POKÿcOkGTW��¦K

�äJ¿W�RKW EHRTWÆG�a��Öa'�PX�ÀML¶a�GKLNX��ÈRKW/�PUMLÕRTW��~W�XhG5OFG � ���cYcW�RTX;a�RTÿ��cG��hOIÿcOIGKW �~OnK �äJ¿WeEMR5OIG
RTWn�hU¿LNRKW �/W�XhG �¿a'�NW�EVR��Nÿ��cL¶O�OKW�a�U¿RKLÕGkÿlKZD �cYcW�RTX4OKW�a�U¿RTL�Gkÿ4OkG5EHXMY¿EVRTYMOÏ] �PR �¿R5EVa�GKL¶a�E����NÿÐRKW �ÕWno�EHXhG
a�RTÿ��cG��hOIÿcOIGKW �~OSRTWn�hU¿LNRTW�GTJME�G"X�� �VUcG �¿UcG#�¿LÕG#�V]ÊGTJ¿WµU¿XMYcW�R��Nÿ\LÕX��FOIW¢a�RTW�G
bVW�ÿ±W�XZa�RTÿ �¿GKL��VX
E������PRKLÕGKJ�� a�EHX �ZWSW`_Ða�LÕW�XPG �ÕÿÃYcLNOIGKLNX��PU¿LNOKJ¿W¢Yµ]�R ��� ECGKRTU��ÕÿµR5EHXZY
��� O��VU¿R5a�W5K �äJMLNO��~W�EVXMO��
W�EPa5J��VUcG �¿UcG �ML�GÒOIJ��PU��¶Y��ZW�JMEDoVW �NLNbVW:E �MOKW�UZY
�VR5EHXMY���� ]�UMXMa�GTL��PX �VW�X¿W�R5E�G �VR/K	�äJ¿LNO
L¶O �¼W�a�EVUMOKWÆW�EVa5JÓOIGTEHGKL¶OkGTLNa�E��
GTW�OIGFa3J¿L¶a5J YcLNOIGKLNX��PU¿LNOKJ¿W¢OFEHX �PUcG��¿U¿G �¿LÕGF]�R���� E GTRKU��Õÿ
R5EHXMY
���1O��VU¿R5a�WÆEHXZY´a3JMLNa5JÚL¶OFOIL��VXML¼EZa�EHXhG��Nÿ ���PRKWæW`_Ða�LÕW�XPGGTJMEHXÚW��\JZEHUMOIGKL£oVW�OKW�EVRTa5J
a'�PU��¶Y �PL�oPW>E �MR����/L¶OKLÕX��SE����¿R��hEVa5JC] �VR �¿RTW�EVbhLNX��BGKJMW�a�L��¿J¿W�R/KV[\U���� �hOIW���] �VR�LNXMOIGTEHXZa�W��HGKJMEHG
O����~WÐa�RTÿ��cGTEVXME��NÿcOkG
a'�PU��NY �¿RTW�OKW�XhGCEVXæE������VRTL�GTJ��µa3J¿L¶a5J���a3LÕGKJ�OKL��VX¿L�EZa�EVXhG �MR����ME��¿L��NL�Gkÿ��
YcL¶OkGTLÕX��VU¿L¶OIJMW�O3EHX �VU¿G��¿UcG �¿LÕG �H]�E��¿R���� �hOIW¢YÑa�L��¿JMW�R �H]!bVW�ÿ �ÕW�X��HGTJ��¿OTE ÿ��������PXÑGTJ¿W��MEVOKL¶O
�H]7E�G ���POIG�ª ? �����NEVLÕXhGKW��\G $�a�L��MJ¿W�RKGKW��hG �MEVLÕR5OUK �äJ¿W�X/GKJ¿L¶O�a��PU��¶YCL����/W¢YcL¶E�GKW �ÕÿCRKU��NW �VUcG�GTJ¿LNO
a�L��¿J¿W�Rä] �VR�OKW�RTL��PUMO �¿R5EVa�GKL¶a�E��ÍE������NLNa�E�GKL��VXZOUK

�äJ¿W OKW�a'�PXMY RKW/�hU¿LÕRTW��~W�XPG L¶O GKJMEHG L�G�OIJ��PU��¶Y �¼W � �hOKOKL����ÕW G � �ZW�RI] �PR��
W�XZa�RTÿ �¿GKL��VX2$HYcW�a�RKÿ��cGTL��PXÐoVW�RKÿ��hU¿L¶a5b��Õÿ5K �äJ¿L¶O:OIU����VW¢OkG5OÙGKJ¿W a5J��PLNa�W �H]ÆE,OKW�a�RKW�GÛbVW�ÿ
W�XZa�RTÿ �¿GKL��VX��~W�a5JMEVX¿LNO��µO�a3J¿L¶a5J~JMEDoVW3O��~E����Za'�������NW'�cLÕGkÿ~a3LÕGKJµRTW�O��ZW¢a�G�G �Ca'�����MUcGTEHGKL��VXME��
���cYcW��¶O �H]
���3a±W����MRKW¢OKOKL�oPW � �3a>W�R � �ÕLNbVW�Y¿W��cGTJ
RKW¢OkGTRKL¶a�GTW�Y �¿R5EHXMa5J¿LNX�� �¿R ���PRTE��~O �PR�� �PU¿XMYcW¢Y
YcW �cGKJa�LNR5a�U¿LÕGTOnK

�äJ¿W�RKW �~EVLÕXMLÕX�� �MEHRKG!�V]�GKJMW �ME��ZW�R�L¶O �VR �PEVX¿L�¸�W�Y�EVO�] �������3a�OUK ¿ X OKW�a�GKL��VXBªvaÊW��¿R �3oVW
a�RTÿ��cG����VR5E��¿JMLNa?aÊW¢EHb\X¿W¢OKO�] �VRÐE×X\U�� �ZW�R �H]B]�U¿XMY¿E��/W�XhGTE���a������¿UcG5E�GTL��PXME�� ���cYcW��¶O��NLÕbPW
RTW�EVY��!I �� �BO��CEVXMY,OIWnoVW�R5E��/Gkÿ��¼W�O �H]�a'�PXMOkG5EHXhG�YcW��¿GKJ a�LNRTa�U¿LÕGTO �3oVW�R �
	�±�� �p����� �
KN��± } � ��EHXMY×GTJ¿RKW¢OIJ����¶Y �PEHGKW�OnK � �äJ¿W��PRKW �µO²ª
� I ������ � �×W�Y
�GKJMLNO �\ÿæa��VXMOIGKRTUMa�GKLNX��a'�PRKRTW�O�� �VXMYcLNX��µYcL¶OkGTLÕX��VU¿L¶OIJMLÕX��ÐE������VRTL�GTJ��µOUK��äJMW	�~W�OTOKE��VW �H]�GKJMW�OKW"RKW¢OIU���G5O��MEPYcRTW�OTOIW¢YÐG �
�¿R5EVa�GKL¶a�L¶EHXMO �cLNO3GKJ¿WS] �������3a3LÕX�� r _�W�G y YcW�X��VGKW"E/X��PXhUMX¿L�] �PR���a'�����MUcGTEHGKL��VXME�� ���cYcW �`] �PR
a3J¿L¶a5J�GKJ¿W�RKWCLNOBEHXWU_µa�LÕW�XhG�YcL¶OkGTLÕX��PU¿L¶OIJ¿LNX��ÑE������VRTL�GTJ��¡± �=±��&G�i�� � K9¢MU¿RKGKJ¿W�R�OKU���� �POKWGKJZE�G4GKJ¿W'zP|e�Åa��������NW'�cL�Gkÿ �H]/E)OKW�a�RTW�GÃbVW�ÿÒW�XMa�RTÿ��cGKL��VXÔE������VRTL�GTJ�� yØL¶OÃOKL��PX¿L�EZa�EVXPG �Õÿ
O��~E����NW�R�GKJMEVXFGTJ¿W/EDoPW�R5E��PWGz}|®�qa'�������ÕW��\LÕGkÿ �H]ÊEÑRTEVXMY
��� ������NW�EHX ���ZW�RTEHGKL��VX�K �äJ¿W�XÁy
a�EVX¿X��VG!�¼W/a��VXMOKLNY¿W�RTW�Y�G � �¼W/OKW�a�U¿RKW/EVO§± �¿R �3o\LNYcW¢O�EVXFW`_Ða�LÕW�XPG
YcL¶OkGTLÕX��VU¿L¶OIJMLÕX��4E�GKGTEVa5b
E��hEHLNXMOIGÃy°K
¿ XFOKW�a�GTL��PX I a>W"RKW �NEHGKW
GTJ¿W�a��VXMa�W��cG!�H]�YcL¶OkGTLÕX��PU¿L¶OIJ¿LNX�� �ZOIW�UMY
�VR5EHXZY
���Á]�U¿XMa�GTL��PXMO!�H]

���3a a��������NW'�cLÕGkÿF]�R ���AGKRTU��ÕÿæR5EHXMY���� ]�UMXMa�GTL��PXMO"G �GKJMWÃa'�PXMa�W �cG#�V] �NW�EVRKXMLÕX��±U¿X¿b\X��3a3X
]�U¿XMa�GKL��VXÆ]�R ���*E �PL�oPW�X�OKW�G��H] ���3a a��������NW'�cLÕGkÿ±]�U¿XZa�GKL��VXZOUK ¿ XÆGKW�R��µO �H]�a�RKÿ��cG5EHXME��ÕÿcOKLNO �
a>W×a������MEHRTWFGTJ¿W GTEVOKb �H]/YcLNOIGKLNX��PU¿LNOKJ¿LNX�� �VUcG �¿UcG �¿LÕGTO �H]�E �VL£oVW�XÔOKW�a�RTW�G�bVW�ÿÛa�L��¿J¿W�R
]�R ��� E×GTRKU��ÕÿÙRTEVXMY
��� O �PU¿RTa�WEHXMYÙGKJMWGTEPOIb �V]��PEHLNX¿LNX��æRKW¢E��3LNXc] �VR �µE�GTL��PXÒE�� �PUcGµGKJMW
OKW�a�RTW�GSbVW�ÿlKL�×W��MR��3oPW"GKJMW/X��HG�oVW�RTÿFOKU¿R��MRKL¶OILNX��Ñ]^EVa�GSGTJME�G"EHX\ÿ �NW�EVRKX¿LNX��4E������VRTLÕGKJ�� a�EVX
�¼Wæa��VX�oVW�RIGTW�YÛLNXhG��ÒEÙY¿LNOIGKLNX��VUMLNOKJ¿LNX�� E������VRTL�GTJ�� � �äJMW��VRTW���� � KÆ¢¿UMRIGTJ¿W�R �3EHXMY:GKJ¿L¶O�LNO�VXMW �H] �PU¿R#�µEHLNXÆRTW�OKU���G5O��)aÊW �¿R��3oPW~GKJMEHG�LÕ] �~W��#�¼W�R5OKJ¿L�� �PUMW�RTLÕW¢O"EHRTWµ] �VR �¿L¶Y¿YcW�XÆGKJ¿W�X
W`_Ða�LÕW�XPG3YcL¶OkGTLÕX��VU¿L¶OIJMLÕX��~E������PRKLÕGKJ��~OÊa�EVX �¼WBOKL���U��¶E�GKW¢Y �\ÿµW`_Ða�LÕW�XPG �NW�EHRTX¿LNX��CE������VRTL�GTJ��µO
� �äJMW��VRTW���� � K¿ XÐOKW�a�GTL��PX���a>W3RKW �NEHGKW3GTJ¿W�a��VXMa�W��cG%�V]`YcLNOIGKLNX��PU¿LNOKJME��¿L��NLÕGkÿCG �
GKJ¿W�a'�VXZa�W��¿G��H] 	�E�GKUMRTE��
��R ���H]^Ov� �äJ¿W��PRKW � 8 � YcWUoPW������¼W�YæLNX�Í ª�8 Ï EHXMYÆOIGKRTW�X��VGKJ¿W�X�EHX ���MOIW�R	o�EHGKL��VX �H]���^9q i X-]	X �

�



EHXZY ��Ps�3V&S��#�VXµGTJ¿W
a'�VXMX¿W�a�GKL��VX �V]`GKJMWBa�RKÿ��cG ���VR5E��MJ¿LNa�E��¼OkGTR��PX��VX¿W¢OKO%�H]�E ���cYcW��<y EVXMY
�¿R �3o�E��¿L��ÕLÕGkÿ �H] ���3aÊW�R�� �VUMXMY¿O �PX�z | KMD �PRKW �3oVW�R �\aÊW
EPYcRKW¢OKOäO����~W ���¼W�X �¿R �����NW��µOnK

�äJ¿W �¿R ���H]��H]��äJ¿W �VRTW��µO I ���ZW�LÕX����PUML�GTW ���PX���EHXZY�GTW�a5J¿XMLNa�E�� ��JMEPO �ZW�W�X"OKW��MEVRTEHGKW¢Y�]�R ���
GKJMW��ZE��¼W�R/K ¿ G"a�EVX �¼WC] �PU¿XMY LÕX±GKJ¿W°M ���ZW�XMYcL���K�¢¿U¿RKGKJ¿W�R����PRKW��MGTJ¿W°M ���¼W�XMY¿L � a��VXhGTEVLÕXZO
O����~WFUMOKW�]�U���� �MR����ME��¿L��NL�GkÿÙW�OIGKL��~EHGKL��VXMO{a3J¿L¶a5Ja3L����!�¼WFUMOKW�YÛEHGÃOKWUoVW�RTE�� ���¶EVa�W�OµLNXÛGKJMW
RTW��µEHLNX¿LNX��µOIW¢a�GKL��VXZO

� �������Æ���
	
�s������	���·��������	 �Æ�«�����������|�����¶�Æ�)�\���Q�
���¦�����������������
���¶�Æ���	�

>W�] �PRKW �¿R �3o\LÕX��/GTJ¿W
X��VXMW'�cLNOIGKW�XMa�W �V] � �Æ¢��SO¶a3LÕGKJMLÕXOKWUoVW�RTE��`a'�������ÕW��\LÕGkÿÑa��NEPOKOKW�O �NW�G�UMO
EVOKbB] �VR!U����¼W�R � �PU¿XMY¿O�] �PR �MOKW�UZY
�VR5EHXMY����È]�U¿XMa�GTL��PX#�PW�X¿W�RTEHG��VR5OnK 
ÆX���-]	[`V&S�����
¶X������^3�Q�`[U] �
EHXZY � V&SQ^� V�Í � Ï �¿R �3o\LNYcWäESa'�PXMOkGTRKUZa�GKL��VX �H]��ZOIW�UMY
�VR5EHXZY
���Ú]�U¿XZa�GKL��VX��VW�X¿W�R5E�G �VR5O �ZEVOKW�Y	�PX� �PW�X¿W�RKL¶a � �ZOIW�UMY
�VR5EHXZY
��� �¿L�G��VW�XMW�R5E�G��PRTOnK ��OKLNX��
GKJMLNO%�/W�GKJ��cY �� ~^5X3]�EHXZY���[UV R\Y\X���~Í ª I Ï �Í ª � Ï a'�VXZOkGTRKUMa�GäGKJ¿W
] �������3a3LNX��/]�U¿XMa�GTL��PX �VW�X¿W�R5E�G �VR¶�g�J�&� t���t��-� � �9a3J¿W�RTW�� t a��VXMOKL¶OkG5O �H]]�U¿XMa�GKL��VXMO��V]`Gkÿ��ZW p �"! T #aT $9T 0-� K�ËÓL¶OäEHXvGL� �¿LÕG��MRKL��~W��&%ÚL¶O>E#�¿RTL��~WSYcL�o\L¶O �PR��V]«Ë�u�j����~EVXW��NW��~W�XPG �V] �VR5YcW�R�'�LÕX 353�(! �MEVXMY 1Á�J�~` � iU` � in�U�n�`iU` t�� EµOKWn�hU¿W�XMa�W �H]�G � j
W��NW��~W�XhGTO �H]353)#¶K��äJ¿WS]�UMXMa�GTL��PX p �"! T #aT $9T 0-� LNO�Y¿W`EMX¿W¢Y �hÿ

p �"! T # T $.T 05� �@� � r �g�h� ^+* �-, »/.102.l�3 0 ^ 0 ���\Y�ËÃ�
�äJ¿L¶OB]�U¿XMa�GKL��VX �VW�X¿W�R5E�G �VR �ZW�JMEDoVW¢O!�ZOIW�UMY
�VR5EHXZY
�����Nÿ4UMXMYcW�RSGTJ¿WÐa'�PXMYcLÕGKL��VX GKJMEHGSGKJ¿WÐO��
a�E����NW�Y�64÷ +5. ý . ú * 2 > 6 .24 ÷65÷ >&> Ac2 * t ú *87 ÷ +-,/( û�÷µL¶O>GKRTU¿W°Í ª I Ï K
�äJ¿W�ÿÑOKJ��3a>W�YÐ]�U¿RIGTJ¿W�RGKJZE�GÑGTJ¿L¶OÐ]�U¿XZa�GKL��VX �VW�X¿W�R5E�G �VR �¼W����VX��hOµG�� ��� �9 K ¿ XgÍ�j � Ï a>W±OIJ��3aÊW¢Y GKJMEHG6 ~^5X3]ÐEVXMY
��[UV R\Y\X�£��O � �Æ¢��ÔJMEVO�WnoVW�X/YcW �cGKJ I U¿X�a>W�L��VJhGKW¢Y"GTJ¿RKW¢OIJ����¶Y�a�LÕR5a�U¿LÕGTO �V]%�hUMEPOIL�� ���Õÿ\X����~LNE��
OKL�¸�WlKVD �PRKW �3oVW�R � LÕ]ÍE�a>W������¼W��NLNWUoVW¢Y/XhU��#�¼W�R�GTJ¿W��PRKW�GKL¶a3EVOTOIU����¿GKL��VX~LNO�GKRTU¿W��VGKJ¿W¢OIW�a�LÕR5a�U¿LÕGTO
a�EVX �¼W �¿R �3oVW¢Y4G��4JMEDoVW#� ���Õÿ\X����/L¶E���OKL�¸�W��7L;K WlK��ÍYcW��¿GKJ I U¿X�aÊW�L��PJhGKW�YGKJ¿RTW�OKJ����¶YFa�LÕR5a�U¿LÕGTO
OKW�W�� G�� �¼W:a�RTÿ �¿G����PRTE��¿J¿L¶a�E����NÿÓOkGTR��PX��sK ¿ X a'�PXPGTRTEPOkGæG �ÈGTJ¿L¶O��CY¿W��cGTJÐªÔUMX\a>W�L��VJhGTW�Y
GKJMRKW¢OIJ����NY4a�LNR5a�U¿LÕGTO3a�EHX �ZW��MR��3oPW�YÑa�RKÿ��cG ���PRTE��¿J¿L¶a�E����NÿÂa>W�EVb�Í¼j � Ï K¿ XÃGKJ¿L¶O�OKW�a�GTL��PX���a>W"OIJ��3a:GKJ¿WS] �������3a3LÕX��/RTW�OKU��ÕGTOnK
c :!÷\úMû�÷�A s�$;: ��[U]	[ÄV�� ^ �3V�� TWV R\YlP�V��U��V R\Y ^�� Y5X-] V Th��� X�N �sX�gf3RLX3�ÂV&^�h�gf i X3P�R%�5[Q�
]	^-T;V&XcN`X3]b��[UV¼Y9��TÖ[Q�gTh��]	[ �U�sX����o~KN��± ¬ SUV ]	S`P�V T;����V~r [.r>�BTh��]	[ �U�sX����o~KN��± ¬ SUV ]	S`P�V T;��^3]	[SU] f��%T!X	Yl]	^�����V&SQ^�h�@f���[Q^=< r
CSû�ú`ú2� $ � W UMOIW±GKJ¿W±] �������3a3LNX���RTW�OKU��ÕG �H]!kÆ] PsS><eÍ � Ï K·¢��VR4E���� p d   t GKJMW �~LÕXML��µE��X\U��#�¼W�R#�H]3DB¾ � ¬ �ÅX��cYcW�OSLNX�E¦aÊW�L��PJhGKW�Y±GKJMRKW¢OIJ����NY��ÅDB¾ � ¬ �qa�LNR5a�U¿LÕGTO
a������¿UcGTLÕX�� p a�EVX�¼W#� �VU¿XMY¿W�Y�]�R ��� �ZW ���3a �\ÿ@? p ? Ò �ACBED K2B�W�RTW��\ÿ���? p ? ACBED Y¿W�X��VGKW�O�GKJ¿W �µE �cL��µE���E��ZO ���ÕUcGTWo�E��NU¿W �H]�E~O �¼W�a�GKR5E��`a'�\WU_µa�LÕW�XhG �H] p �ML;K WlK

? p ? ACBFD � �µE �Lf�Î¼�HGp iIG@2J � Îg3�KcdFfDh�iUjlk/tsk5i
a3J¿W�RKWLGp r f/hsiUj-kDt�u%w f5jlinu7j-k±L¶OYcWUEMX¿W�Y �\ÿMGp �@� � � ��u7j � Õ � 3 � �/@2JÈLNO�YcWUEMX¿W¢YÈEPO@ J �&� � iU�n�U�Ui	� t�� �ON Z T J 0QP � � Z �MEVXMY �\] �PRÊ]�UMXMa�GTL��PXMO p i � r f/h�inj-kDtvu9w|f\jliUu7jlk��\GKJ¿W"OTa�E��NEVR
�¿R �cYcUMa�G~� p i � � LNO�Y¿W`EMX¿W¢Y�EVO7� p i � � �gÎ � Î Ò �HR 3 �1S

p �&� � ���@� � �¾!�MOKW�R�oVW)GKJ¿WÛRTW��¶E�GTL��PX1� p i � � � Ë�Ì�Í p � � Ï ugË�Ì�Í p �� � Ï �"EHXMYÞGTJME�GæGKJMW:OIW�Gf G@ J 3�KedBf/h�inj-k t kS] �VR ��EVX �PRIGTJ��VX��VR �~E�� �ZEVOKLNOÃa7K RnK GnK)� Ñ i Ñ � K¢!L �EHXFEVR��ML�GTRTEVRKÿ � ���Õÿ\X����/L¶E����Nÿ � �VU¿XZYcW�Y4]�U¿XZa�GKL��VXB�O�´�Á�&G � dFG�� ��� � KT�BL£oVW�XGKJMWLNX��¿UcG �MEHR5E��~W�GKW�R5O�GEHXZY°�Á�&G � �PGKJ¿WBYcL¶OkGTLÕX��PU¿L¶OIJ¿LNX��/E������VRTLÕGKJ���±�a��PRKbcO�EPO�] �������3a�OUKh_`W�G
p Y¿W�X��VGKWSGKJMWS]�U¿XMa�GTL��PXa5J��POKW�X �\ÿµGKJ¿W��PRTEPa'�NWlK
jlK � [\W�G7�VU��H� � j/EHXMY a'�����¿U¿GKW/GKJ¿W��~LÕXML��µE���X\U�� �ZW�R��GÙOIUMa5J±GKJMEHGS] �VR �	 �Jª4�tLÕG

J����NYMO>GKJMEHG �	 � �-�6U ¬ �ÕX"�@�6U � �
�



ª�K � ¾�UcG �¿UcGFj�L � ?e�H? ACBED ��j;>D�6U;iÅa3J¿W�RTW7�ÙYcW�X��HGTW�O/GKJMW±OIU��c]�U¿XMa�GKL��VX �H]BGKJ¿W �VR5EVa'�NW
]�U¿XZa�GKL��VX p ���cG5EHLNX¿W�Y �\ÿÑEVOTOKL��PX¿LÕX��Âh�G��µW¢EVa5J�o�EHR5EHL¶E����NW�� �t � � iU�U�n�Ui	� t K
¾!�MOKW�R�oVWBGKJZE�G �G�d���� �����%�&G ��� �MGKJMEHG�GKJMW"RKUMX¿X¿LNX��µGKL��~W	�H]�OIGKW � ªµLNO ��� �	�¬ � d�G�� ��� � �EHXZYÐGTJME�G�±�X¿W�W�Y¿O �	 �hU¿W�RTLNW�O>G��/GTJ¿W��VR5EVa��ÕW5K
¿ XµGTJ¿W!�ZOIW�UMY
�VR5EHXZY
��� a�EPOIW����\ÿ/GKJ¿WSE�� �3oVW �/W�XhGKL��VX¿W¢YµRKW¢OIU���G �H]�Í � Ï �VGTJ¿W �¿R����ME��ML��NL�GkÿGKJZE�G�± EVa�a�W��¿GTOäL¶O �VX¿W5K
þ��VXZOIL¶YcW�RäX��3aÔGKJ¿WSGTRKU��ÕÿÃRTEVXMY
��� a�EVOKW
EHXMY ���MOKW�R�oVW�GKJZE�G

Ë�Ì�Í ? ��? ACBFD�� j;>3� U Ï � ª �	 Ë�Ì �� ��� Z P � �WZ � �	 >3� U	�
 i
a3J¿W�RKW7� Z Y¿W�X��VGKW �CUcGTUME����ÕÿÆLNXMYcW �ZW�XMYcW�XPGµR5EHXMY���� o�EHRTLNE����ÕW¢O"G5EHb\LNX��Bo�E��ÕU¿W¢O�j4EVXMY®�Qj
a3LÕGKJ¦Ë�Ì�Í � Z �=j Ï ��Ë�Ì�Í � Z � u7j Ï �=jA>-ª�� >ÿµRTW��¶E�GKL��VXB��j/ª � ���~X/[���3V R\Y-� ¿ XMWn�hUME��NLÕGkÿ��\OIW�WM ���ZW�XMYcL�� �¼OIU��MOIW¢a�GTL��PX ��K�j � �cLÕG�J����¶Y¿O>GKJZE�G
Ë�Ì�Í ?��H? ACBFD�� jA>D� U Ï � ª �	�� Ò � ������ � ¬ }�� � �� �@� � jDª3� U ¬ �ÕX"�@� U � � Ò =�� �l� }�� � � jDª �NX��@� U � >D� U �
¾!�MOKW�R�oVWäGTJME�G�GTJ¿W �¶EVOIG�GTW�R �ÞL¶OÏO��µE����ÕW�R�GKJZEHX j%$ �S] �VR �VU<��� 9 K5� W!���cG5EHLNXÐE�� ���Õÿ\X����~LNE��
YcL¶OkGTLÕX��VU¿L¶OIJMLÕX��~R5E�GTL��/] �VRÆ±�K ��
c :!÷\úMû�÷�A �«$�� X3]�^�h���L] V ��[`� / ^3R%�O^�h�cSQX3Rs�QT!^3R9T´�l[!�%TF� i X3P�RL�D� O TF��[U]	[ V���^
�3V�� TWV R\YlP�V��U��V R\Y�^�� Y5X-] V Th����X�N! UPs^D� V ��X��gf3R%X-�²V&^��h�gf i X-P�R%�l[Q��]	^3TWV&XÅN`X-]��l[!�%TF��O¦S`V ]	SUP�V T;�¶X � [U]f ��	�± i����²i�KN��±�"\k\r

�äJ¿W��¿R ���H]ÊL¶O��hU¿LÕGKW �NW�X��VGKJ\ÿ±EVXMY a�EHX �ZW~] �PU¿XMY×LNX GTJ¿WvM ���ZW�XMYcL�� �!OIU��MOIW¢a�GTL��PX ��K ª�K
M�OäDB¾ � "$# �¼W����VX��hO�G �-��� �¬ Í / Ï Í I h Ï �hGKJ¿W �¿R ���H]Í] �VR �¿RTL��/W!� �3a>W�R5OÏ] �������3a�OÊL����~W�Y¿LNEHGKW��NÿlK
c :!÷\úMû�÷�A&% $�� X3]�^��h�ÂI � jgV TD��X����D�³TF��^-TBTF��[U]	[�V��´^g�-V��QTWV R\YlP�V��U��V R�Y�^�� Y\X3] V TF���
X�N� UPs^D� V ��X��gf3R%X-�²V&^��h�gf i X3P�RL�l[Q�´]	^3TWV&X�N`X3] R%X-R%�5[`T![`] �ÂV RsV�� TWV&S � f3RsT!^lSUT;V&S ]�[�^5�('DIÐTWV �°[ �
i ]	^3RLSe��V R\Y��%]	X�Yl]	^3�²� r
CSû�ú`ú2� $ �äJ¿W�EMR5OIG/W���� �VXMW�XhGKL¶E�� ���3aÊW�R#� �VU¿XMYMO��VX)RTW�EPY I �¿RTEVXMa5J¿LNX�� �MR����VR5E��µO�a>W�RTW
LNXMYcW��¼W�XZYcW�XhG��Nÿ �¿R �3oVW¢YÛLÕXJÍ � Ï EVXMY Í ª � Ï K3[\W�WæE��¶O��´Í�j I Ï ] �VRÃ]�U¿RKGKJ¿W�RÃXMLNa�W×E������NLNa�E�GKL��VXZO�H]~GTJ¿W �~W�GTJ��cY�K§� W�UZOIWÆGTJ¿W�OKW �~W�GTJ��cY¿O±] �VR Y¿W�OKL��PX¿LÕX��ÒGKJ¿W YcW�OKLÕRTW�YÚYcL¶OIGKLNX��VU¿L¶OKJ¿LÕX��
E������PRKLÕGKJ�� ±�K`_`W�GSUMO�E�� EVX EVR��¿LÕGKR5EHRTÿ4XME�GTU¿RTE���a'�VXZOkG5EHXhG�I'� j��ÍE � ���Õÿ\X����~LNE�� � �VUMXMY
�O�Z���@G � d�G�� ��� � �¼EHXLNX��¿UcG �ÕW�X��HGTJ�GÆEHXMYE ������NW�EVX�]�U¿XMa�GKL��VX p dÁ  t a'�����¿UcGTE����NW�\ÿÃE~X��PXMYcW�GKW�R �~LÕXMLNOIGKL¶a"OKÿhXhG5EVa�GTLNaBRTW�EPY�)�IÐGKL��~W�O �MRTEVXMa5J¿LNX����¿R����VR5E�� �V]�OKL£¸�W7���@G � K¼_`W�GUMO�Y¿W�X��VGKW*� t �Hfn� � iU�n�U�ni�� t k\K¿ XvÍ�j I Ï+* P <-R%^�OIJ��3a�OÍGKJ¿W�W��cLNOIGKW�XMa�W �V]¿E3X\U��#�¼W�R-, d¦��� ��� ���³G�� ��� �7EHXMY
E�a'�VXZOkG5EHXhG. d��&hsiUj � OKUMa5JÃGKJMEHG p a�EHX �ZW7a3RTL�GKGKW�X�EPO

p � /0
Z P �
p Z i ��j �

a3J¿W�RKWS] �PR�E����A-Qi7j � - � , �MLÕG�J����NYMOäGKJMEHG�GKJMW�RTW"LNO�E��MEHRKGKLÕGKL��VX:� t �21 Z+3 D Z43 , Z �H]
�MEVLÕR�a3LNOKW
YcL¶OFE �PLÕXhG�OIU��MOIW�GTO51 Z i D Z i�, Z �H]"� t OKUMa5JÃGKJMEHG

p Z��F� t � � � Z	��1 Z�i D�Z � Ó ¯�Z��ED4Z�i6,IZ � i
a3J¿W�RKWvÎ 1 Z Î � . G EVXMY®Î , Z Î\� . G�K

�äJ¿WäYcL¶OkGTLÕX��PU¿L¶OIJ¿LNX��
E������PRKLÕGKJ��=± �VW�GTO"GÃEVXMY�� EPO!LÕX��MUcG �MEHR5E��~W�GKW�R5O!EHXMY�a'�����¿U¿GKW�O
E�G²EMR5OkG~LÕXhGTW�RTXME����MEHR5E��~W�GTW�R5O²b��C'���% �!EVXMYeÌ a3J¿L¶a5Jea3L���� �¼W4O��¼W�a�L�EMW¢Y �NEHGKW�RnK �äJ¿W�X ±
�¿R �ca�W�W¢Y¿O3EVO>] �������3a�OnK

�



� , ÷�� #�� ��W¢OkGÃa3J¿W�GTJ¿W�RÆË�Ì�Í p �@� � �Hj Ï � �= �\ÿÐEPOIb\LNX�� p �&�
[ � ] �VRÃG±R5EHXZY
�����Nÿ~a5J��POKW�XLNX��¿UcG5O¶� � iU�n�U�`i	�9t�EHXMY4OIG�����a3LÕGKJ �VU¿G��¿UcG�jSLÕ]

t�
[ P �

p �&� [ � X
�-G
jDª �

� , ÷�� s�� þÊJ����hOIW"R5EHXZY
�����Nÿ4YcL¶O~E �VLNXPGSOIU��MOIW�GTO�1Ãi6, ]�R ��� � t a3LÕGKJ Î 1°Î���Î ,�Î�� '��
EHXZYÃE�fDh�iUjlk �ÅEPOKOKL��VX��~W�XhG�� �V]�D �b���§��1 3 , � KM_�W�G�%H�³ª��DK
� , ÷�� ��� þÊJ����POKWSRTEVXMY
���ÁEVOTOIL��VX��/W�XhGTO,` � iU�n�U�niU` ! �H] 1�KZ[hG����¦a3L�GTJ �PUcG��MUcG�jSL�]

# Ò ��
R P �

�°�~M � �
%
� , i

a3J¿W�RKWB] �VR�E�����fDh�inj-k �qEVOTOIL��VX��~W�XPG5O,M!�V] , GKJ¿W7o�E��ÕU¿W��°� M � dBf/h�inj-kSLNO�YcW`EMXMW�Y�EVO
�°�~M � �=j L � p �~` � i	�DieM � �H�n�U�\� p �~` ! i
�DiUM � �=jl�

¾�UcG �¿UcG�h��HGTJ¿W�R�a3LNOKWlK
�×WÔOIJ��3a GTJME�G�] �PR 'µ� � ����� ¬ � ,=¬nG �� EVXMY Ì�� � ����� ¬ ��j/ª , �� LÕG)J����¶Y¿O�GKJMEHGÊ È � p � ���D�@G�i�� � i�a3JMW�RTW��D�&G�i�� � Ò � d?�¦� � � �	�/� } �@���³G � ��� ¹�º¼»;½DtLK¿ XÐGTJ¿W�GKRTU��ÕÿµR5EHXZY
��� a�EVOKW�� �hÿµLNX¿W/�PUZE��NL�Gkÿ ��j I � ]�R���� OIU��MOIW¢a�GTL��PX ��K£j��hLÕG>] �������3a�OÏGKJMEHG

GKJMW��¿R����ME��ML��NL�GkÿÐGKJMEHG¶± OIG����MO3EVa�a�W��¿GKLNX��~LÕXOIGKW���jSL¶OäX��HG �PRKW¢E�GKW�R>GKJMEVX� Ò ¬ ��� � � ?e? �&t � � Ò ��� �	� ¬��@t � �;ª �
	 �3a �����PbÑE�G3LNX¿Wn�hUME��ÕLÕGkÿF��j � � EVXMY �NW�G /?�´ª Ò ! � jA>�j/ª ,��s¾!�MOKW�R�oVW�GKJMEHG�% � ,=¬`G�K¿ GB] �������3a�O�GKJMEHG�GKJMW �¿R ���ZE��¿L��ÕLÕGkÿÃGKJMEHG§± OIG����MO�a3LÕGKJ �VUcG �¿UcGÂjCLNX OIGKW�� I L¶O�X��VG!�PRKW¢E�GKW�R

GKJZEHX � Ò ¬ ��� ��� / Ò " � � # � � Ò ¬ � � � � ?U? / � � # � � Ò � � �	� ¬	�@t � � I �
þ��VXZOIL¶YcW�R
X��3a GKJMW �MOKW�UMY
�PRTEVXMY
��� a�EVOKWµEHXMYæOKU���� �POKW~GKJMEHG
GKJ¿W �VR5EVa'�NW/JMEVO"a5J��POKW�X

GKJMW"OIW¢a�RTW�Gä]�U¿XMa�GKL��VX p K
t 2¿ý¢÷ #�� ¿ G!J����¶Y¿O�Ë�Ì�Í p �@� � �=j Ï X �= K �äJ¿W�XSGKJ¿W �MR����ME��¿L��NL�Gkÿ�GKJMEHG)±ÓOkG ���MO�EVa�a�W��¿GKLNX��LNXÑ[hGKW � j>L¶OÏEHG �ÕW¢EVOIGÆj«u � Ò t ��� ¬3K �äJ¿LNO�] �������3a�O�EPO�E�� �3oVW>]�R ���;LNX¿W/�PUZE��NL�Gkÿ���j � � �\ÿ�OKW�GIGTLÕX��/?� �= Kt 2¿ý¢÷ s�� ¿ G"J����¶Y¿O7Ë�Ì�Í p �&� � �1j Ï � �= K«� WµW¢OkGTL��µE�GTW/GKJ¿W �¿R ���ZE��¿L��ÕLÕGkÿGTJME�G~±�OIG����ZO

EVa�a�W �cGKLNX��~LÕXF[hGTW�� I K
¾!�MOKW�R�oVWBE�G¶EMR5OkGäGTJME�G �\ÿF��j � GKJMW�RTW
LNO3E/X\U��#�¼W�R�Y���j � Y � , �MOKUMa5JÑGTJME�G

Ë�Ì�Í p [ �@� � �=j Ï � j
I , � � � �

M�O 'ÑLNO � ���Nÿ �����hEHRTL�GTJ��~LNa�E����Õÿ � �VU¿XZYcW�Y LÕXÁGea>W�JZEDoVW�GKJMEHG ' X � . >-ª � GÆ] �PR�G �¶EHR �VW
W�X��VU��PJ�K��äJ¿W�XÐLÕGÏ] �������3a�O�]�R ���,RKW �NEHGKL��VX���j � � LÕXÑOKU��MOKW�a�GKL��VX ��K�j3GTJME�GÊGKJ¿W!�¿R ���ME��¿L��NLÕGkÿC] �PRGKJMW�WnoVW�XhG7� F�j � GTJME�G 1g¨ 1}[�EHXMY , ¨ ,#[�LNOäEHG��NW�EVOIG¶Ë � r � � . >lª � ¬	�DKs¾!�MOKW�R�oVW�]�U¿RIGTJ¿W�RGKJZE�G�GTJ¿W	�¿R ���ZE��¿L��ÕLÕGkÿÃ] �VR�WnoVW�XhG²�EF ª � GKJMEHG�a>WCa5J����POKW
LNX [hGKW �FªµEHXFEPOKOKL��VX��~W�XhG�� �V]8D]�U���E����ÕLNX��

Ë�Ì ^ T R�� p��[ �~`%ieM � �Hj�� � j;>�� ,
L¶O3E�G �NW�EVOIGÆË ¬ r �Hj;> ��,�K��W¾�GTJ¿W�R�a3LNOKW�aÊW�a��VU��¶YÃJMEDoVW�GKJMEHG

Ë�Ì 3 Í p [ �@� � �=j Ï X j;> ��, � ��j¶u j;>�� , � jA> ��, � ��j;> ��, � �Wª�u j;>�� , ��X j;> I ,
a3J¿L¶a5JFa'�PXPGTRTEPYcL¶a�GTO7� � � K � ¾!�MOIW�R	oPWBGKJMEHG�U¿XMYcW�R�a��VXMYcLÕGKL��VXe�;y � � ] �VR�E����!EVOTOIL��VX��/W�XhGTO5` �H]1;EHXMY:M!�H] , LÕG�J����¶Y¿O>GTJME�G

p [5� `9i
�DiUM � �b� �[ � ` � Ó ¯ �[ �~M � EHXMY p [l�~`%i
�DiUM � � j�� ( p � `9i
�DiUM � �=jl�

�



>ÿF� � � aÊW ���cGTEVLÕX4GKJZE�G
Ë�Ì ^ Í � �[ �~` � �Hj Ï �Zj;>�� , EVXMY Ë�Ì9R/Í ¯ �[ � M � �=j Ï ��jA> ��,�� � � �

þ��VXZOIW/�PUMW�XhG��Nÿ��cU¿XZYcW�R3GTJ¿WCa��VXMYcLÕGKL��VX®�EFÆj � EVXMY�� F·ª � �¿GKJ¿W	�MR����ME��¿L��NL�Gkÿµ] �PR3GKJMW"WUoPW�XhG� F I � GTJME�G�] �VR�E����P-�i7j � - � Ì��¼L�G�J����¶Y¿O3GTJME�G � �[ �~` Z � �Jj��MLNO�E�G �NW�EPOkG�Ë = r ����jA>�jDª , � ! K� �äJMLNOä] �������3a�OÊ]�R���� ��j � � K �¢¿R ��� � � � a>W����cG5EHLNXÑGTJME�G�UMXMYcW�R�a��VXMY¿L�GTL��PX��EFÆj � ��� F·ª � �¿EHXMY�� F I � LÕG�J����¶Y¿O>GKJZE�G
Ë�Ì9R/Í p �~` � i
�DiUM � � �U�n�\� p � ` ! i	�3iUM � �Hj Ï � Ë�Ì9RDÍ p m �~` � i	�DieM � �H�n�U�\� p m �~` ! i	�DieM � �=j Ï

� Ë�Ì%R/Í ¯ �m �~M � �=j Ï � jA> ��,��
¿ G3] �������3a�O>GKJMEHG>GTJ¿W��¿R ���ME��¿L��ÕLÕGkÿµGKJZE�G�± OkG ���MO3EPa�a�W��cGTLÕX��~LNX�[\GKW�� I L¶O3E�G �NW�EPOkG

Ë � Ë ¬ Ë = � � . >lª � ¬	� ��j;>�� , � ��j;>�j/ª , � ! �
¿ G�L¶OäW�EVOKÿµG �Ða5J¿W�a5b�� �����Vb\LNX��µE�G~�Wª � EHXMY�� I ��� GTJME�G3GTJ¿W"EVY�o EVXhGTE��PW!�V]"±�L¶O3E�G �NW�EVOIG

�D�@G�i	� � ��Ë � Ë ¬ Ë = u�ª � Ò t �	� ¬
EHXZYÐGTJME�G �D�@G�i	� � Ò � d¦�¦� � � �	�n� } �&�Q� ��
c :!÷\úMû�÷�A ��$�� X3]�^�h�ÆI � j V T ��X�£�D��Th�s^3T°TF��[U]	[ÁV��Á^��3V�� TWV R\YlP�V�� ��V R\Y´^� Y\X3] V TF���ÄX�N UPs^D� V ��X��gf3R%X-�²V&^��h�gf i X-P�R%�l[Q�Á]	^-T;V&XvN`X3]��l[!�%TF�®I � jcS`V ]�S`P�V T;�¦SQX3Rs� V��QTWV R\YcX�N°I ��[ � [ � � X�N�
	F± ^3RL�p����Y5^-TÖ[`�~SQX3RsRL[QS`T![Q� ��V TF��X3RL[���[UV¼Y%��T![��{TF��]	[`�U��X�£�²Y\^3T![²^3�~X3P�T¼�%P�T"Y\^3T![9r
CSû�ú`ú2� $ _�W�GÏUMOÊa�E����¼EHX~U¿X�� �PU¿XMYcW¢Y~]^EHXMLÕXÐYcW �cGKJ{I~a�LÕR5a�UML�G�� m �Åa�LÕR5a�U¿LÕG �VRKW¢O ��K�� m �Åa�LÕR5a�U¿LÕG �LÕ]¼GTJ¿W�a�LNR5a�U¿LÕGÏa'�PXMOIL¶OIGTO �H]�I�LÕXMX¿W�R �NWUoPW��¶O��3a3JMLNa5Jµa'�PXhGTEHLNX/W�LÕGKJ¿W�R �VX��Nÿ²M�	 ��� �hE�GTW�O � �VR �VX��Õÿ
¾��Ã� �PEHGKW�O �cEHXMYÃLÕ]!GTJ¿WSG���� �hE�GTWBL¶O�EVX ¾��Ã� �PEHGKW��hRTW�O���K¿EVX�M�	 ��� �hE�GKW5K
�×W�UMOKW�GTJ¿W�]^EVa�GÊGKJMEHGÊ] �PRÊW¢EVa5J ������NW�EVX~]�U¿XMa�GKL��VX p a3L�GTJ � ���NÿhX����~LNE��¼OKL£¸�W�a>W�L��VJhGTW�Y

GKJMRKW¢OIJ����NY���� m �
�VRÃa3LÕGKJ � ���NÿhX����~LNE��`OIL£¸�W§a>W�L��VJhGKW¢YÐGTJ¿RKW¢OIJ����¶Y���� m a�LNRTa�U¿LÕGTO>GKJMW�] �������3a3LNX��J����NY¿OnK��ÛL�GTJÃJML��PJ �¿R ���ME��¿L��ÕLÕGkÿ��\ECR5EHXZY
��� OKU��c]�U¿XMa�GKL��VX �H] p a�EHX �ZW§a3RTL�GKGKW�X�EVOÏGKJMWSOKL��VX
�H]�E/RKW¢E�� � ���NÿhX����~LNE���a3L�GTJ � ���Nÿ������PEVRKLÕGKJ��~L¶a�E����Nÿ � �PU¿XMYcW¢Y�YcW��PRKW�WlK�� W"a��VXMOKL¶YcW�R>GKJMW"OIW�G
f/hsiUj5i	�\kDt��H] �ZEHRKGKL¶E��ÍEVOTOIL��VX��/W�XhGTOÊG���GKJ¿W"OKW�G �H]"o�EHRTLNE����ÕW¢O�fn� � iU�n�U�`i	� t k�a3L�GTJ�RKW¢O �¼W�a�GÊG �GKJMW��¿R����ME��ML��NL�GkÿÃYcLNOIGKRTL��¿UcGKL��VX ���g/ � a3J¿LNa5J4L¶O�YcW`EZX¿W�Y �\ÿ

Ë�Ì�Í 
 Ï ��� tZ P � Ë�Ì�Í 
	Z Ï i
a3J¿W�RKW7Ë�Ì�Í 
	Z)��� Ï �)/ �MEVXMY�Ë�Ì�Í 
	Z)�³h Ï �Ë�Ì�Í 
�Z��=j Ï � ��j¶u�/ � >lª�K�×W
W'�cJ¿L��¿L�G�GKJ¿W�2��V TÖS���V R�Y��)[U�²�°^°Í�jlj Ï OTE ÿ\LÕX���GTJME�G3] �PR�E���� p d   t � /�de�&hsiUj � EVXMYb5i�Ç � GLÕGÊJ����NYMO�GKJMW�] �������3a3LÕX��9K ¿ ] p JMEPOÊE�� ¬ �·�^RKW¢O ��K�� ¬ �qa�LNRTa�U¿LÕG � �V]�� �VGIG����,]^EHX��ÅLÕX � ÇGKJZEHXÆGTJ¿W �¿R ���ZE��¿L��ÕLÕGkÿFGTJME�G p�� JZEVOCE�� ¬ �qa�LNRTa�U¿L�G���RTW�O���K�� ¬ �Åa�LÕR5a�U¿LÕG � �H] � �HGIG ���Ç]^EHX��ÌLNX
� b~L¶O"EHG �NW�EPOkG°j�u K q ��a3J¿W�RKW/GKJMW �MEHRKGKL¶E���EPOKOKL��PX��~W�XhG�
LNO
Y¿LNOIGKRTL��MUcGKW¢Y×EPa�a��VR5YcLÕX��ÑG �
���g/ � EHXMY4GTJ¿W�o�E��NU¿W K a�EVX �ZWCW�OIGKL��~EHGKW¢Y �hÿ6K X � /9Ç§�tOIW�W{Í I j Ï ����K I ª �3� I I j�] �VR�EµXMLNa�W�¿RTW�OKW�XhGTEHGKL��VX �H]!GKJ¿W��¿R ���H] � KD �PRKW �3oVW�R �ÍLÕG~L¶O/OIJ��3a3X)LÕXZÍ¼j9� Ï GKJMEHG/LÕ] p JMEPO�E�� ¬ �qa�LNRTa�U¿LÕG �H] � �HGKG�����]^EHX��ÅLÕX � ÇEHXZYE�� ¬ �qa�LNRTa�U¿L�G!�H] � �VGIG ����]^EHX��ÅLÕX � b
GTJ¿W�X p JMEPO�EÐYcW¢a�L¶OIL��VX4GTRKW�W	�H]�YcW �cGKJBbnÇ �¼EHXMY �a'�PXMOKWn�hU¿W�XhG �Õÿ��¿a�EHX �¼W"a'�����¿U¿GKW�Y4W��cEPa�G �Õÿ �\ÿÑE/RTW�E�� � ���Õÿ\X����/L¶E�� �V]!YcW �VRTW�W�bnÇ K

_`W�G3UMO E��ÃE�� ���Õÿ\X����~LNE�� � �VUMXMY{� ����@G � d¦G�� � � �ÊEHXMY4OIU���� �hOIW�GKJZE�G p d¦  t a�EVX�¼WBa������¿UcGTW�Y �\ÿµE
GTJ¿RTW�OKJ����¶Y���� m a�LNRTa�U¿LÕG�� �\a3J¿W�RTW�W¢EVa5J �NWUoPW�� �H]`GTJ¿WSa�LNRTa�U¿L�Gäa'�PXMOIL¶OIGTO��H]E�G!���hOkG§�Á�&G � X��cYcW¢OUK �äJ¿WCa�EVOKW	�H]�GKJMRKW¢OIJ����NY���� m a�LNR5a�U¿LÕGTO�a�EHX �¼W"GTRKW¢E�GTW�Y�LNX±EÐOKL��~L��NEVRaäE ÿlKs¢!L�� b²dI��� �����L�@G �	� G � �ZW
GTJ¿W�O��µE����ÕW¢OkG�X\U�� �ZW�R3] �VR�a3J¿L¶a5J ª q ��Á�&G � K �äJ¿W	�PEHGKW¢OE�G	�NWUoPW��Æj��V]��Öa�EHX �ZWÑOKW�W�XÆEVO�� ¬ �Â��RTW�O���K�� ¬ � � a�LNRTa�U¿LÕGTO��V]�� �HGKG����A]^EHXMLÕX�j � b5K«¢!L �EHXÈE����¿R ���MRKL¶E�GTW �¿R����ME��ML��NL�Gkÿ'/ �·a3J¿L¶a5Ja3L���� �ZWæO �¼W�a�L¼EZW�Y �¶E�GTW�R �ÊEHXZY:a'�PXMOIL¶YcW�R �MEVRIGTLNE��
EVOTOKL��PX��~W�XhGTO�
 �H]¶f/� � iU�U�n�Ui	� t kCG � �¼W/YcL¶OIGKRTL��¿U¿GKW�Y±EVa�a��VR5YcLNX��~G�� ���@/ � K�¾!�MOKW�R�oVWSGTJME�GSEOIGTEHXZY¿EHR5Y �¿R ���ME��¿L��NLÕGkÿ4W¢OkGTL��µEHGKL��VX±OKJ��3a�O3GTJME�GBGKJMW �¿R ���ZE��¿L��ÕLÕGkÿÃGKJMEHG p�� YcW��¼W�XZY¿O �VX±EHG

8



�NW�EVOIG5/sG o EVRKL¶E����ÕW¢O�L¶O
E�G	�NW�EPOkG°j$ I K�þ��PXMOIW/�hU¿W�XhG��Nÿ��¼GTJ¿W �¿R ���ME��¿L��NLÕGkÿGKJMEHG
W�EVa5J � �HGIG ���
�PEHGKW �H] �)a�EVX �¼WBRTW����NEPa�W�Y �hÿÐEVXÑW/�PUML�o�E��NW�XhG�� ¬ ����RTW�O���K � ¬ � � a�LNRTa�U¿L�G5O��H] � �HGKG���� ]^EHX¿LNX
b
L¶O3E�G �NW�EPOkG

j¶u®ª > I u®ª q K q X jA> I u ��jnh /%b � q �
�×W�E��×E4X\U��#�¼W�R7Ì4LNX×OKUMa5JÆE�a>E ÿ�GTJME�G
] �PR5/®��ª Ò ! J����NY¿O°��jnh /%b � q � j;> �sK)¾!�MOKW�R�oVWGKJZE�G / Ò � d:��� �����%�&G ��� K¿ Gä] �������3a�OÊGTJME�GäGKJMW��¿R����ME��ML��NL�Gkÿ~GTJME�G p�� YcW �ZW�XMY¿O �PX4EHG �ÕW¢EVOIG}/9GFo�EHRTLNE����NW�OäEHXMYÃJMEPO
GKJMRKW¢OIJ����NY���� m �V])a3L¶Y\GKJ����@G � EHXMY � �HGIG ��� ]^EVX¿LÕX bSL¶OäE�G �ÕW¢EVOIG§j$ �sK �äJ¿L¶O3EHR �VU��/W�XhG>a�EVX
�¼W
L�GTW�R5E�GKL£oVW �ÕÿÐE������NLÕW¢YÐG � p�� K ¿ GäGTU¿RKXZO �VUcGäGKJZE�G3] �VR�
ÐY¿LNOIGKRTL��MUcGKW¢Y4EPa�a��VR5YcLÕX��"G������g/ m � �GKJMW �¿R����ME��ML��NL�Gkÿ"GKJMEHG p�� YcW��¼W�XZY¿O �VX~E�G �NW�EPOkG</ m G?o�EHRTL¶E����NW�O�EHXZY�JZEVO�o��VGKLNX�� � ���Õÿ\X����~LNE��
YcW �VRTW�W§b/¬BL¶O>EHG �ÕW¢EVOIG���j;> � � m Ks¾!�MOKW�R�oVW�GKJMEHG>GTJ¿L¶OäL������NLÕW¢OÊGKJMEHG p�� JZEVOÊGKJ¿RTW�OKJ����NY��qDB¾ � ¬a�LNR5a�U¿LÕGTO �V]�OKL�¸�W � �@G�iQb � � q ��

Z P �
� G
-�� d¦G � � � �	� � t-� i

LWK W5K���a>W4a�EHXÒE������ÕÿæGTJ¿WYcLNOIGKLNX��PU¿LNOKJ¿LNX��ÆE������PRKLÕGKJ��Ç] �PR�GTJ¿RTW�OKJ����¶Y��qDB¾ � ¬ a�LNR5a�U¿LÕGTOnK�_`W�G�6U�� � �&G�i�b � � jCEVXMY �GÆEHXMY �	 �¼W�Y¿W`EMX¿W¢YFEVO�E�� �3oVW
LNXGKJ¿W#�¿R����V] �V] �äJ¿W��PRKW � ª�Ks�×W
OKU���� �POKW3GKJMEHG�G�i�b�EHRTW �¶EHR �VW3W�X��VU��PJ~OKUMa5J~GTJME�G§j/ª �NX��@�6U � >D�6U X ��j;>�� � m � � EVXMY*/ m G � �G�K�äJ¿W YcL¶OkGTLÕX��VU¿L¶OIJMLÕX�� E������VRTL�GTJ�� ] �PR�aÊW�L��PJPGTW�Y GKJ¿RTW�OKJ����NY���� m � EHXZY a>W�L��VJhGTW�Y
GKJMRKW¢OIJ����NY���� m �3a�LNRTa�U¿L�G5O �V]Åa3LNYcGKJF���@G � a��VRTb\O�EVO�] �������3a�OnK7þÊJ�� �hOIW�RTEVXMY
�����Nÿ�E �MEVRIGTLNE��EVOTOKL��PX��~W�XhG 
 �H]®fn� � in�U�U�Ui�� t k��~a3JMW�RTW�
,LNOÙYcLNOIGKRTL��¿UcGKW¢YÁEPa�a'�PRTY¿LÕX��ÚG � ���g/ m � EVXMYGKW¢OkG�a3JMW�GKJMW�R p�� JMEPO¦aÊW�L��PJPGTW�Y:GKJ¿RTW�OKJ����¶Y��qDB¾ � ¬ a�LÕR5a�UML�G5O �H]/OKL£¸�W � �@G�i�b � a3LÕGKJÖGKJMWE������PRKLÕGKJ�� �V] �äJ¿W��PRKW ��ª�K �äJMW�a5J��PLNa�W �H]ÍGTJ¿W�LNXhGKW�RKXME�� �ZEHR5E��~W�GTW�R5O</«iQbli	� U EHXZYL�Gÿ\LÕW �NY¿O
GKJZE�G�GKJ¿W�EPY�o�EHXhGTE��VW×LNOEHG �ÕW¢EVOIG®��j;>�� � m uJ��j;>�� � m � � EHXMYÔGKJZE�G�GKJ¿WÆRTU¿X¿XMLÕX�� GTL��~WæLNO�hUMEVOKL�� ���Õÿ\X����/L¶E����Nÿ � �PU¿XMYcW¢YÃLNX¦G�K ��

¾!�MOKW�R�oVW×GKJZE�G LNX;E����CGKJ¿W¢OIW)a�EVOKW�O �3GKJMW)L¶YcW�EPO] �VR±GKJ¿WÙYcLNOIGKLNX��PU¿LNOKJ¿LNX��ÔE������VRTL�GTJ��µO
] �VR~GTJ¿W �MEVRIGTLNa�U��NEVR����cYcW �NO{y a�EVX �ZWFYcW�RKL£oVW¢YÆ]�R ��� bhX��3a3X ���3aÊW�R��/W�GKJ��cY¿Oµ] �VR~GKJMW
a'�PRKRTW�O�� �VXMYcLNX��Öa'�������NW'�cLÕGkÿ �~W�EVOKU¿RTW�O�zP|�K ¿ XÞEÖa�W�RKGTEVLÕX,OIW�XMOKW��BGKJ¿WÛYcL¶OIGKLNX��VU¿L¶OKJ¿LÕX��
E������PRKLÕGKJ��~Oµa�EHX �¼W±a'�PXMOKLNYcW�RKW¢YÙEPO~GKJMW±E������PRKLÕGKJ��~L¶a�E��¶oVW�R5OKL��PXMO��H]SGKJMW±a'�PRKRTW�O�� �PXMYcLNX��
���3aÊW�R � �VU¿XZY �~W�GTJ��cY¿OnKÑ[\W�WÓOKW�a�GTL��PX �,] �VRÛE,YcL¶OKa�UMOKOKL��VX�E�� �PUcGÒGKJ¿WÚW��\L¶OIGKW�XZa�W �H]
YcL¶OkGTLÕX��VU¿L¶OIJMLÕX��µE������VRTL�GTJ��µOÃoVW�R5OKUMO����3a>W�R � �VU¿XMY �¿R ���H]^OnK

� 
³���5����� 	 ���	�8����� 	H ��H�s� �������«���9����� 	
¿ X GTJ¿L¶O OKW�a�GKL��VX���a>WÙYcW¢OKa�RKL��ZW)GKJ¿W RTW��¶E�GKL��VX �¼W�G�a>W�W�XÞYcL¶OIGKLNX��VU¿L¶OKJME��¿L��NL�Gkÿ �H]Ñ]�U¿XMa�GTL��PX
�VW�X¿W�R5E�G �VR5OÐEHXZYÛGKJMW �NW�EVRKXME��¿L��ÕLÕGkÿ �V] ������NW�EHXÈa'�VXZa�W��¿G4a'�¶EVOTOKW�OnK��&M ������NW�EVX:a'�VXZa�W��¿G
a'�¶EVOTOSL¶O
OIL������Õÿ×E�OIW�G	�H]�������NW�EVX±]�UMXMa�GTL��PXMO��H]ÊGKJ¿WÃOKE��/W~LNX��¿UcG	�NW�X��HGKJ«K"¾!�MOKW�R�oVW�GKJMEHG
W�EPa5J�]�U¿XZa�GKL��VX �VW�X¿W�R5E�G �VRÂ� a�EVX �¼W4L¶YcW�XPGTL¼EZW�Y a3L�GTJ E×OIW/�hU¿W�XMa�W �V]!������NW�EHXÙa'�VXZa�W��¿G
a'�¶EVOTOKW�O>LÕXE~OIGKR5EHL��VJhGI] �PR	aäEHR5Y°aäE ÿlK �¿ X �VUMRÊOKW�GIGTLÕX����PGKJ¿WBYcW`EMXML�GTL��PX �H]�E��NW�EVRKXMLÕX���E������VRTLÕGKJ�� 7æ] �VR>E"OKWn�hU¿W�XZa�W �V]`a'�VXZa�W��¿G
a'�¶EVOTOKW�O������ � t9��t��-� � i-� t ¨   t ��RKW�]�W�R5OSG���GTJ¿Wµ] �������3a3LÕX��FOTa�W�XMEHRTL��sK ¿ G�a��VXMOKLNOIGTO	�H]3ER5EHXMY
���~L�¸�W�Y �PRTEPa'�NW ��U¿RTLÕX�� �µEVa5J¿LNX¿W)7�a3JMLNa5J bhX��3a�O ��� �PW�G5O�GTJ¿W~LÕX��¿UcG��MEHR5E��~W�GKW�R§G
EHXZY"a'������U¿X¿L¶a�EHGKW�O«a3L�GTJCE
� t � �VR5EVa��ÕW�o\L¶E �~W��#�¼W�R5OKJ¿L��²�PUMW�RTLÕW¢OUK 7 �VUcG �¿UcG5O`GTJ¿WÊOIGTEVXMY¿EHR5YW�XZa'�cYcLNX�� �V]BE �� ���ÕW¢EHX)a�LÕR5a�UML�Gµa'�����MUcGKLNX��ÆE ������NW�EVXÆ]�U¿XMa�GKL��VX¯=d=  t ��a�E����ÕW¢YÆGKJMWJ\ÿ�� �VGKJ¿W¢OIL¶OUK
¢��PR �PL�oPW�XÈXhU��#�¼W�R5O �D�&G � i	���&G � d �&hsiUj � � 7ÁL¶O�a�E����NW�YÖEHX�� �D�@G � i	���@G �	� � �ÕW¢EHRTX¿W�R4] �PR��L�]] �PR)E����{G d ¿ 	 GTJ¿W �¿R ���ZE��¿L��ÕLÕGkÿ¡�&a7K R/K GnK"GTJ¿WÔLNXhGKW�RKXME��ÐR5EHXMY
���~L�¸¢E�GKL��VX �H]47 �GKJZE�G 7 �PUcG��MUcGTO×EHX���jA>-ª � �D�@G �	� �qE����MR�� �cL��~EHG��PR �V] p �^L;K WlK��SEÒ]�U¿XMa�GKL��VXg¯ ]�U��¼E ���NLÕX��

Ë�Ì 3 Í p �&� � � �L�&� �!Ï �©j;>-ª � �D�@G �	� LNO~E�G �NW�EPOkG
���@G � K �äJ¿W �¿R��cYcUZa�G��H]�GTJ¿W¦a��PRTOIG/a�EVOKWRTU¿X¿X¿LNX��/GKL��~W��H]�7 EVXMY�� �D�@G � ���@G �	� Ò � L¶O�a�E����ÕW¢YÐGTJ¿W��ÕW¢EHRTX¿LNX��~RTEHGKL��²Ì�� �V] 7�K¾!�MOKW�R�oVW3GTJME�GäWn�hU¿L£o�E��NW�XMa�W§�hU¿W�RKLNW�O>a�EVXÃE��NO��#�¼WBOKL��CU��¶E�GTW�Y �MR����ME����NÿµE������POIG>a'�PRKRTW�a�G
LNX�GKJMLNO ���\Y¿W��WKÃ�;M�XÙWn�hU¿L£o E��ÕW�XMa�W��hU¿W�RTÿæLNO/YcW`EZX¿W�Y �hÿÆOKU����~LÕGIGKLNX�� GKJ¿W4W�XZa'�cYcLNX�� �V]�E
J\ÿ�� �VGKJ¿W¢OIL¶O�¯/G �"EHX��VR5EVa'�NWÃa3J¿L¶a5J/b\X��3a�O!GTJ¿W3]�U¿XZa�GKL��VX/G ���ZW �NW�EVRKXhG/K��äJ¿W �VR5EVa��ÕW3EHXZO�a>W�R5O

�



� �9K bLK � LÕ]�¯´� p � �PR/RTW�GTU¿RTXMOµE a��VU¿XhGTW�RTW'�¿E������NW?��a3LÕGKJ³¯)�@� � �� p �&� � K � � OKL���U��NEHGKW¢O
Wn�hU¿L£o�E��NW�XMa�WÂ�hU¿W�RKLNW�OSEPO�] �������3a�OnK ¿ G
R5EHXMY������Õÿa5J����hOIW¢O�LNX��¿U¿GTO�� � iU�n�U�Ui	���7d�fDh�iUjlk/t4] �PR
O����~WÃE����¿R ���¿RTLNEHGKW?Ç"EHXMY�GKW�OIGTO�] �PR~E�����-QiUj � - � Ç i"a3JMW�GKJMW�R°¯«�&� Z � � p �@� Z � K*F�LÕGKJ¿W�R�VXMW �VW�GTO/E±a��VU¿XhGKW�RKW��¿E������NW�� �PR �)a3L�GTJ)J¿L��VJ �¿R����ME��ML��NL�Gkÿ���¯)L¶O�E �����cY�E����MR�� �cL��~EHGKL��VX
] �VR p K�þ��VXMOKWn�hU¿W�XhG��Nÿ���GTJ¿WæUMOKUME�� �ÕW¢EHRTX¿LNX�� ���cYcW��¶OÃ] �VR ������ÕW¢EHXÔa��VXMa�W��cG�a'�¶EVOTOIW¢O �NLÕbPW
��M�þ �NW�EHRTX¿LNX��ea3LÕGKJÈRKW¢O �¼W�a�GÃG ��GKJMW U¿XML�] �PR�� YcL¶OkGTRKL��¿UcGTL��PXÈEVXMYÛW'�¿EPa�G �NW�EVRKXMLÕX�� a3L�GTJ
�~W�� �ZW�RTOKJ¿L�� EVXMYÞWn�hU¿L£o E��ÕW�XMa�W³�hU¿W�RKLNW�OÆEVRKWÛa�E��cGTU¿RKW¢Y �\ÿ �PU¿R ���cYcW��WK�¾!�MOKW�R�oVWÙGKJMW
] �������3a3LÕX��µa��VX¿X¿W¢a�GTL��PX �¼W�G�a>W�W�X �NW�EVRKXME��¿L��ÕLÕGkÿÑEHXZYÃYcL¶OIGKLNX��VU¿L¶OKJME��¿L��NL�Gkÿ5K
c :!÷\úMû�÷�A�� $�d ^5Se��� �D�&G � i	���&G ��� o ��[Q^3] R%[U]�7 N`X-]B^��U[6 UPs[`RLS�[ÁX�N�SQX-R%SQ[Ö�LT�S ��^3���U[`�9� �
�E� ts��t��-� � SQ^3R i [³TW]	^3Rs�@N`X3] �°[�� V RsT!Xg^��3V�� TWV R\YlP�V�� ��V R\Y ^� Y5X-] V Th��� ± N`X3] � ��V TF�¡^
�3V�� TWV R\YlP�V��U��V R\Y?]	^-T;V&X~ÌnÈ´d¦Ì � ��� �� r
CSû�ú`ú2� $ ± a������CUMX¿LNa�E�GTW�O a3LÕGKJ;EVX ¤¦� �VR5EVa'�NW��¶a3JMW�RTWe¤ d�fD  t i=� t k ��a3J¿L¶a5JÓJMEPO�¼W�W�X a5J��POKW�XFEÃOIW¢a�RTW�G�]�U¿XZa�GKL��VX p K9± a5J�� �hOIW¢O�EVXFE����¿R ���MRKL¶E�GTW
XhU��#�¼W�R7b�d'��� � Ò � �@G ���EHXZY Y
�\W¢O~b��CU¿GKUME����Nÿ±LNXMYcW �ZW�XMYcW�XhG
GTRKL¶E��¶O �H] 7ÆK)¾�X¿W��PW�GTO²b~W�XMa��cYcLÕX��PO �H]äJ\ÿ�� �VGKJ¿W¢OIW¢O
¯ � iU�n�U�ni�¯ q K ¿ ]7GKJ¿W�RKW�L¶O�EVX��PUcG��MUcG�a3J¿L¶a5J~LNOÏX��HGÏE
OIGTEVXMY¿EHR5Y�W�XMa��\Y¿LÕX��#�H]ÍEB]�U����Nÿ~O �¼W�a�L¼EMW¢Y
a�LNR5a�U¿LÕG �3oPW�R�GÛLNX��¿UcGÂo�EHRTLNE����ÕW¢O���GKJ¿W�X ±ØY¿W�a�L¶YcW¢O
GKJZE�G°¤Ä�¡  t EVXMY �VU¿G��¿UcG5O²hsK �äJMWX¿W��hGÐOIGKW � �H]§± L¶O�G��BE��ÙEHX E����MR����¿RKL¶E�GTWÐX\U��#�¼W�R�Ç�d ��� � Ò � �@G ��� EVXMYÆG � R5EHXMY������Õÿa5J����POKW�Ç#�CU¿GKUME����NÿÆLÕXZYcW��¼W�XMY¿W�XhGÐLÕX��¿UcGTO�� � in�U�n�Ui����?d�fDh�iUjlk/t9KÅ± EPa�a�W��cG5O�LÕ]BGKJ¿W�RKW4LNO
O����~WW-�inj � - � b��`OKUMa5J±GTJME�G
] �PR
E�G	�NW�EVOIG�Ç`��j � � � >lª �V]ÏGKJMWµLÕX��MUcGTO7� [ iUj � Y � Ç �`LÕGJ����NY¿O�GKJMEHG7¯ Z �&� [ � � p �&� [ � K"��OILNX��ÑOIGTEVXMY¿EVRTY �¿R ���ZE��¿L��ÕLÕGkÿ4W�OIGKL��~EHGKL��VXMO �ÕLNbVW �~X/[���3V R\Y�� �LNX¿Wn�hUME��ÕLÕGkÿ®�^OKW�W²M ���¼W�XMYcL�� �`OIU��MOIW¢a�GTL��PX ��K£j � L�GBLNO��hU¿LÕGKW�OIGKR5EHL��VJhGK] �VR�a>EVRTYÃG��?oVW�RKLÕ]�ÿ4GKJMEHG±�JMEVO>GTJ¿W
RTWn�hU¿LNRKW¢Y �¿R ���¼W�RKGKLNW�OnK ��

¾!�MOKW�R�oVW4GKJZE�GÃLÕGÃL¶OÃW�EVOKÿ�G �Ùa��VXMOIGKRTUMa�G4a'�VXZa�W��¿GÃa'�¶EVOTOIW¢O°a3J¿L¶a5JÔa�EVX �ZW W`_Ða�LNW�XhG �Õÿ
YcL¶OkGTLÕX��VU¿L¶OIJMW�Y��¿UcGÏX��HG �NW�EHRTX¿W¢Y�K��!EHbVW>] �PR�LÕXZOkG5EHXMa�WäGKJ¿W�OKW�G �V]ÍE���� ��$ � ���Nÿ\�t]�UMXMa�GTL��PXMO�a3L�GTJ
GKJMW±EVY¿Y¿L�GTL��PXME�� �MR����ZW�RIGkÿ)GKJMEHGÐGKJ¿W±L��µE��PW �H]SGKJMW±a'�PXMOkG5EHXhG��!h�oVW¢a�G �VRµL¶O �VXMWlKÅ�×W±a�EVX
YcL¶OkGTLÕX��VU¿L¶OIJæGTJ¿L¶O�OKW�G~a3LÕGKJ�EPY�o�EHXhGTE��VW j$-ª �\ÿ×EPOIb\LNX���] �VRCGKJ¿Wvo�E��ÕU¿W �H]äGKJ¿W4a'�PXMOkG5EHXhG��!h
oVW¢a�G �VR/K"B �3aÊWnoVW�R ��GKJ¿W®�;�PUZEVOKL � � ���Õÿ\X����/L¶E�� �NW�EVRKXZE��¿L��ÕLÕGkÿ �H]�GKJ¿L¶OÐOKW�G°a��PU��¶Y�L������Õÿ)GKJMEHGU¿X¿RTW�OIGKRTL¶a�GKW¢Y �� ���ÕW¢EHXÆa�LNR5a�U¿LÕGTO�EHRTWµW`_Ða�LNW�XhG��Nÿ �ÕW¢EHRTXME����ÕW���a3J¿L¶a5JÆLNO�EFa'�PXPGTRTEPYcL¶a�GKL��VX×G �
]�U¿XMYME��~W�XhGTE���a�RTÿ��cG����VR5E��¿JMLNa�JMEHR5YcX¿W¢OKO3EPOKOKU����cGKL��VXZO7�^OKW�W°Í¼j � Ï ��Í ª 8 Ï@� K�BL£oVW�XµE
a������¿UcG5E�GKL��VXZE������cYcW��2y a>W�OTE ÿ"GKJZE�G�Ë°�~y � �t]�UMXMa�GTL��PXMOÏEVRKW � ���Nÿ\X����~L¶E����Õÿ��RTW�O���K°�PUZEVOKL�� ���Nÿ\X����~L¶E����Õÿ�� �NW�EVRKXME����NWÔL � GKJ¿W�RKWÖL¶O EVX�UMX¿L�oPW�R5OKE�� �NW�EVRKXMLÕX��,E������PRKLÕGKJ��
�NW�EHRTX¿LNX���WnoVW�RTÿÛOIW/�hU¿W�XMa�W �V]Ca'�VXZa�W��¿G�a��NEPOKOKW�OÐ]�R���� Ë°� y � a3LÕGKJ � ���Õÿ\X����~LNE����Nÿ��>RKW¢O �«K
�hUMEVOKL�� ���Õÿ\X����/L¶E����Nÿ � �PU¿XMYcW¢Y�RTEHGKL��sK�>ÿ �äJMW��VRTW�� �~L�G�] �������3a�OäGTJME�G�LÕ]ÅË°�~y � �Ì]�U¿XMa�GKL��VXMOEHRTW��hUMEVOKL�� ���Nÿ\X����~L¶E����Õÿ �ÕW¢EHRTXME����NW,GKJ¿W�X aÊW JMEDoPW E�Y¿LNOIGKLNX��VUMLNOKJ¿LNX�� E������PRKLÕGKJ�� �H]
�hUMEVOKL�� ���Õÿ\X����/L¶E����Nÿ � �VU¿XZYcW�Y±RTEHGKL��Ð] �VR*y �7L;K WlK��<y LNOSa�RKÿ��cG ���VR5E��MJ¿LNa�E����Õÿ?aÊW¢EHbLK �äJ¿W�RTW
EHRTWÆb\X��3a3X � ���Õÿ\X����~LNE����Nÿ � �VU¿XZYcW�Y �NW�EVRKX¿LNX��ÛE������PRKLÕGKJ��~O] �VR±YcW �cGKJgªÒa�LÕR5a�UML�G5O �3oVW�R
M
	!�#� ¾���� <eÍ�j/ª Ï ��] �VRÅ¾  �!�BOÃÍ ª Ï EVXMY��hUMEPOIL�� ���Õÿ\X����~LNE����Nÿ � �PU¿XMYcW¢Y	�NW�EHRTX¿LNX���E������VRTL�GTJ��µO] �VR�Y¿W��cGTJ I4a�LÕR5a�U¿LÕGTO �3oPW�R¶M
	!�#� ¾���� <)] �VR�E����`a'�PXMOIGTEHXhG5OÆI{� I Í¼j9� Ï K¾!�MOKW�R�oVW�GTJME�Ga�RTÿ��cG����VR5E��¿J¿L¶a �NL��~LÕGTE�GTL��PXMO �H]	�NW�EVRKX¿LNX��ea>W�RTW E��ÕRTW�EPYcÿÒYcW�GTW�a�GTW�Y �\ÿ
��[Q^3] R��~EHXMY
	%^� V&^-RsT�LNXHÍ¼j � Ï K ¿ GÑL¶OÐOKJ��3a3X GKJ¿W�RKW�GTJME�GÑWU_Ða�LNW�XhG �NW�EHRTXME��¿L��NLÕGkÿ �H]2�����= �]�U¿XMa�GKL��VXMO²a��VU��¶YÆL������ÕÿÆE±a��VXhGKR5EVY¿LNa�GKL��VX×G��Ba3LNYcW �Õÿ �¼W��NLÕWnoVW¢Y�a�RTÿ��cG����VR5E��¿J¿L¶a~JMEVRTYcXMW�OTO
EVOTOKU����cGKL��VXMO �ÕLNbVWSGTJ¿WCOKW�a�UMRKLÕGkÿ �H]*��[�M �VR
��^ i V R�� O�a�RTÿ��cG��hOIÿcOIGKW ��K��äJMLNO3L¶O �¼W�a�EHUMOKWSGKJMW
a'�PRKRTW�O�� �VXMYcLNX��3a�RTÿ��cG����VR5E��¿JMLNa �¿RTL��/LÕGKL£oVW¢O��� ���\Y���EVXMY��9¬ ���cY�� �ZW ���PX��3G��
��� �= �¢OIW�WÍ ª�� Ï K 	 �VGKWäGTJME�G�] �PRÏE����
���\Y¿W��¶O y ] �PR�a3J¿L¶a5JÂa>WäJMEDoVW3OKJ��3a3X~a�RTÿ �¿G����PRTE��¿J¿L¶a�E��\a>W�EVb\X¿W�OTO
LNXæGKJ¿W �MRKWnohL��VUZO"OIW¢a�GTL��PX×LÕGCJ����NYMOSGKJMEHGCLÕGCLNOCU¿X¿b\X��3a3X�a3J¿W�GKJ¿W�R²Ë°�~y � ��]�U¿XMa�GKL��VXMO�EHRTWW`_Ða�LÕW�XPG �Õÿ �ÕW¢EHRTXME����ÕW5K

_`W�GUMOX��3aÇa'�VXZOIL¶YcW�R4GTJ¿W�a�EPOIW �H]W�"2Mý�ý . É¼÷ �ÕW¢EHRTX¿LNX��ÛEHXMYÖYcL¶OkGTLÕX��PU¿L¶OIJ¿LNX��9K�B�W�RTW��
GKJMWÑR5EHXMY
���~L�¸�W�Y�E������VRTL�GTJ�� L¶OCX��HG/E������3a>W�Y×G��×EVOKb �~W �#�¼W�R5OIJ¿L��c�hU¿W�RKLNW�OnK �äJ¿W �VR5EVa��ÕW��
�VX YcW �µEHXMY � �¿R��3o\L¶YcW�O �ZEHLNRTOH�&�«i p �&� �	� ��a3J¿W�RTWH� L¶OÛRTEVXMY
�����NÿÁa5J��hOIW�X¡a7K R/K G/KÐGKJMW
U¿X¿LÕ] �VR �ØYcL¶OkGTRKL��¿UcGTL��PX �PX�GKJMW4LNX��¿U¿GµOKW�G/] �VR p KÅ¾!�MOKW�R�oVWÐGTJME�G ��LÕXÙGKJ¿WÃGKW�R��~LNX��������Pÿ �H]
�¿R5EVa�GKL¶a�E��¼a�RTÿ��cGTEVXME��NÿcOIL¶O��\2 +-,/. É¼÷ü . ý ,/.&*"89(". ý/: .;*)8 a'�VRTRTW�O�� �PXMY¿O�G �/E�O �/a�E����NW�Y t :!úZý¢÷ *
C > 2 .&*L, ÷�� ,~<Â,n, 2 + v±EVXMYW�"2Mý�ý . É¼÷Ñü . ý ,n.&*"8%(). ýn: .&*"8 G��CECO �Ca�E����ÕW¢Y~ö * ú\ù * C > 2 .&*L, ÷�� ,
<Â,U, 2 + v�K

jnh



¿ GÃL¶O �VX¿W �H]"GTJ¿W �µEVLÕXÈRKW¢OIU��ÕGTO �H]
GTJ¿L¶O �ZE��¼W�RÃGKJMEHG4LNX:GTJ¿W �ZEVOTOIL£oVW±a�EVOKW±WU_µa�LÕW�XhG
YcL¶OkGTLÕX��VU¿L¶OIJMLÕX��µE������VRTL�GTJ��µO3a�EHX �¼W"OIL��CU��¶E�GTW�Y �\ÿÐW`_Ða�LNW�XhG �NW�EVRKX¿LNX��µE������PRKLÕGKJ��~OnK
c :!÷\úMû�÷�A�� $�d ^5Se����^3��� V � [��-V��QTWV R\YlP�V��U��V R�Y~^� Y5X-] V Th���Z± X�N�� ��X3]Q� T«SQ^D�U[���]	^-T;V&XÃÌ/ÈBN`X-]Æ^
�U[6 `Ps[UR%SQ[�X�N�SQX3RLS�[!�%T�S ��^D�Q�U[ � �=�g�E� t���t��-� � S�^-R i [�T;]	^-R��@N`X3] �°[Q�7V R9TÖX²^·�s^D�Q� V � [n��[Q^3] R9V R\Y^� Y5X-] V Th��� 7 N`X3]
� ��V TF�:��[Q^-] RsV R\Y?]	^-T;V&X�Ì � ��� �È r
CSû�ú`ú2� $ ¢!L��ÑEHX4LÕX��¿UcG �ÕW�X��HGTJ?G EHXMYÃEC]�UMXMa�GTL��PX p d � t K���W�X��VGKW �\ÿ°ÇÊEVXMY°Ê
GTJ¿W�a��PRTOIGa�EPOIWBGTL��~W��MRKW¢O ��K�a��VR5OIGäa�EVOKWSEPY�o�EHXhGTE��VW �H]�± �PX�LÕX��MUcG �ÕW�X��HGTJ¦G�K
¢��PR�W�EPa5J�������NW�EVXC]�U¿XZa�GKL��VX{¯ r f/hsiUj-k t u%w|fDh�inj-k3YcW�X��VGKW �\ÿp`	O��%�W¯ � GTJ¿W�EPY�o�EHXhGTE��VWa3J¿L¶a5J�¯�EVa5J¿LNWUoPW�O·a7K R/K GnK p �cLWK W5K��

`�O��L�;¯ � �³Ë�Ì�Í ¯«�&� � � p �@� �ÖÏ uÁË�Ì�Í ¯«�&� ���� p �@� �ÖÏ i
a3J¿W�RKW×GKJMW �MR����ME��¿L��NL�GTLÕW¢O4EVRKW×G5EHbVW�X�a7K RnK GnKäG � GKJ¿WÆU¿XML�] �PR��1Y¿LNOIGKRTL��MUcGKL��VX �VXJf/hsiUj-kDtsK
¾!�MOKW�R�oVW�GKJMEHG3] �VR�E���� . d�Í�u7jliUj Ï �s¯4L¶O�EVXÁ� �¬ � . � �ÅE����¿R � �\L��µE�G �VR%�V] p L �'`�O��L�;¯ � ��ª . K¢��PR�E�OIU��ZOIW�GP� ¨³fDh�iUjlk/t§a>WÊYcW�X��HGTW%�\ÿ�`�O��L�;¯«i � � GKJ¿WäEVY�o�EVXPG5E��PW�a3J¿LNa5JÂ¯�EPa5J¿LNWUoVW¢Oa7K RnK GnK p �VX7� �cLWK W5K

`	O��L�;¯«i � � ��Ë�Ì�Í � Ï �;Ë�Ì�Í ¯)�@� � � p �&� � Î ��d7� Ï u�Ë�Ì�Í ¯)�@� � �� p �@� � Î �Fd7� Ï � �
¾!�MOKW�R�oVWSGTJME�GB] �VRBE���� �MEVRIGTL�GTL��PXMO!�H]¶f/hsiUjlk/tÃLÕXhG��4YcL¶OFE �PLÕXhGBOKU��MOKW�G5O � � iU�n�U�`iU� ! LÕG�J����NY¿O
GKJZE�G

`	O��L�;¯ � �
!�
	 P �
`	O��L�;¯«i � 	 � � � � �

[\U���� �hOIW~GTJME�G ��YcU¿RTLÕX��W�EVa5Jæa'�����¿UcGTEHGKL��VX�� �ÁOKW�XMYMO�@ � Ç�RTWn�hU¿W¢OkG5OBG���GTJ¿W �VR5EVa��ÕW5K�×WFa�E���� ��] �PRvh � I � @�i�E×OTE������NW��@� � i B � � in�U�n�Uin�&��
�i B 
 � � p iQI � �qYcL¶OkGTRKL��¿UcGTW�YÙL�]BGKJMW �
[

EHRTW
U¿X¿LÕ] �VR ���ÕÿEVXMY�LÕXZYcW��¼W�XMY¿W�XhG��Nÿa5J��POKW�X4]�R ���©f/hsiUj-k t �ZL�]�] �PR�E����_Y � I4L�GBJ����¶Y¿O�GKJMEHGB [ � p �@� [ � ��EHXZY�LÕ]�] �VR~E���� Y � I�L�G~J����NY¿O�GTJME�G/GKJ¿W B [ � p UW�@� [ � ] �PR~O����~WÃRTEVXMY
���]�U¿XMa�GKL��VX p U d¡  t K7� �äJMW �¶EVOIG�a��VXMY¿L�GTL��PX �~W�EVXMOÐGTJME�GFE����SYcL �¼W�RKW�XPG�LNX��¿UcG5O �\a�a�U¿RTLNX��
LNX=fn� [ i¦I � j � Y � @!k �VW�GÑGKJ¿W�LÕR9B5�Öo�E��NU¿W o\LNE)EHXÛU¿X��¿L¶EVOKW�YÒa'�PLÕX�ÀZL������¿UcGÃ] �VRÑE����
Y �� Y8U�dBfDI � j��U�U� @!k
L�G ��UMOIG�J����¶YÐGTJME�G�LÕ]�� [ �� [ � GKJ¿W�X B [ � B [ � K ��×W"YcW�X��VGKW��\ÿ{Ë�Ì�� p iQI � GTJ¿W��¿R ���ME��¿L��NLÕGkÿµGKJMEHG�± �VUcG �¿UcGTO�j��VX�E � p i�I � �qYcLNOIGKRTL��¿UcGKW¢YOTE������NWlK

¾!�MOKW�R�oVWBGKJZE�G �\ÿÃY¿W`EMX¿LÕGKL��VX�Ë�Ì�� p i @ � uÁË�Ì�� p i	h � � Ê��7þ��VXZOIW/�PUMW�XhG��Nÿ��cGTJ¿W�RTW
L¶O�O����~WILi�j � I � @ �¿OKUMa5J4GKJMEHG
Ë�Ì�� p i�I � uÁË�Ì�� p i�IÂu j � �

Ê
@ � Ì È �@G � Ò � � � � �

_`W�G�UMO3YcW�X��HGTW��hÿ?Ë GTJ¿W��~LÕX¿L��µE��ÍXMEHGKU¿R5E��ÍX\U�� �ZW�R3] �VR¶a3JMLNa5J?Ê��@G � > @��&G ��� j;>-Ë�K¢��PR:E����BILiHj � I � @ �ÐLNX��¿UcG5O³� EVXMY � d fDh�iUjlk��ÑE E R5EHXMY
���@OTE������NW
�@� � i B � � iU�n�U�Ui/�@� 
 i B 
&� LNO�OKEVLNYÃG�� �ZW{� p i�ILi	�«i
� � �qYcL¶OkGTRKL��¿UcGTW�Y�LÕ]�] �VR�E����_Ylinj � Y � @ � Y ��=I �GKJMW�� [ EVRKW3UMX¿L�] �PR����NÿµEHXMY~LNXMYcW �ZW�XMYcW�XhG �Õÿµa5J��hOIW�X~]�R����ÐfDh�iUjlk t �VLÕ]Í] �VR>E����	Y X I~LÕGÏJ����NY¿OGKJZE�G)B%[¦� p �@� [ � �!L�]�] �VR~E����"Y � IæLÕG~J����¶Y¿O
GTJME�G/GKJMW9B%[¦� p UW�@� [ � ] �VR�O����~WÃRTEVXMY
���]�U¿XMa�GKL��VX p U�d   t �¿EHXMY4LÕ]"� m �³�FEHXZY9B m � �DK
¢��PR��Âd fDh�iUjlk�YcW�X��HGTW��\ÿ / m �@�«i
� � GKJ¿W��¿R ���ZE��¿L��ÕLÕGkÿ4GKJMEHG�±ÇEVa�a�W �cGTOBEHX � p i�I�i��«i
� � �YcL¶OkGTRKL��¿UcGTW�Y�OTE������NWSEVXMY �ÕW�G O m �@� � �L/ m �@�«i p �@� ��� u7/ m �@�«i < p �@� ��� K�¾!�MOKW�R�oVW�GKJMEHG

Ë�Ì�� p iQI � u�Ë�Ì�� p i�IÂu j �
�³Ô 3 Í / m �&�«i p �&� �	� u

j
ª �g/ m �@�)i p �@� ��� � / m �@�)i=< p �@� ���	�ÖÏ �

j
ª Ô 3 Í O m �@� �ÖÏ ��×W"a�E����`E/X\U��#�¼W�R�I�i§j � I � @	�@G � �\G � �ZW � �����cY � L�]

Ô 3 Í O m �&� �ÖÏ �
ª
Ë � �~8 �

jlj



¾!�MOKW�R�oVW�GKJMEHG�RKW �NEHGKL��VXÁ� � � W�XMOKU¿RKW¢O>GKJ¿W
W��cLNOIGKW�XMa�W �H] � �����\Y � X\U�� �ZW�RTOÆILK¢��PR�E����«ILi�j � I � @ �¿YcWUEMX¿WSGKJMW	������ÕW¢EHXÐ]�UMXMa�GTL��PXF¯ m r f/hsiUjlk/tvu9wxf/h�inj-k
EVO
¯ m �@� � �=j L � / m �@�«inj � � / m �&�«i�h � �

¾!�MOKW�R�oVWäGTJME�G �PLNX �VW�X¿W�R5E�� �VWnoVW�XµU¿XMYcW�RÏGTJ¿W�a��VXMYcLÕGKL��VX~GTJME�G¶I~L¶O � �����cY � GKJ¿W�]�U¿XMa�GKL��VX?¯ m
L¶O�X��HG!E!�����cY"E����¿R � �\L��µE�G �VR��V] p a3J¿L¶a5J�a�EVX#�¼WÊL����ÕUMOIGKR5E�GTW�Y7a3LÕGKJ�GKJMWÏ] �������3a3LÕX���W'�¿E������NWlK
[\U���� �hOIWäGTJME�G�O m LNOÊYcL¶OkGTRKL��¿UcGTW�Y~EVO�] �������3a�O r-¿ G�J����¶Y¿O O m �&� � � � >-Ë³a3LÕGKJ �¿R ���ME��¿L��ÕLÕGkÿvj;>lªEHXZY�O m �@� � �Hu��;ª >-Ë � a3L�GTJ �MR����ME��¿L��NL�Gkÿ�jA>-ª�K ¿ G�L¶OäW�EPOIÿÐG��µOIW�WSGKJMEHG�`�O��L�;¯ m � ��h�K�äJ¿WÃLNYcW¢E] �PR/a��VXMOIGKRTUMa�GTLÕX��GKJ¿W4J\ÿ�� �VGKJ¿W¢OIL¶OCL¶OCG���EZXMY)EVX)E����MR����¿RKL¶E�GTWÐOIU��MOIW�G!� (
�H]~f/h�inj-kDt×OKUMa5J)GKJMEHG ��L�]7IÆL¶O������cY �}`	O��%�W¯ m i � ( � L¶O~OIU�_µa�LÕW�XhG��Nÿ �NEVR��PW���EHXMY�G��æYcW`EMXMW
GKJMW/J\ÿ�� �HGKJMW�OKLNO7¤ G���a'�PLÕXMa�LNY¿WÂa3LÕGKJ®¯ m �PX�� ( �`EHXMY±G�� �¼Wµa'�VXZOkG5EHXhG � �7] �VR"EÃRTEVXMY
���
a'�PXMOIGTEHXhG���dFfDh�iUjlk����VU¿GTOKLNYcW �V]P� ( K�M�O �PXÑW�EPa5J4OKU��MOKW�G �V]�f/hsiUjlk/t~W�LÕGKJMW�RäGKJMW"a'�VXZOkG5EHXhG
h �VR�GKJ¿W~a'�PXMOkG5EHXhG²j~EVa5JMLÕWnoVW�O�X��VXMX¿W��hE�GKL£oVW/EVY�o�EVXPG5E��PW�aÊW ���cG5EHLNXFGTJME�GBGKJ¿WµEPY�o�EHXhGTE��VW
�H]�¤ALNOäX��VG�O �µE����NW�RäGTJMEHX:`	O��L�;¯ m iU� ( � a3LÕGKJ �¿R ���ME��¿L��ÕLÕGkÿÑE�G �NW�EPOkG7j%$lª�K¿ G3RKW �µEHLNXMO>G��Ða��VXMOIGKRTUMa�G�EVX4E����¿R ���¿RTLNEHGKWSOIW�G�� ( K9¢��VR�E����<�©¨´f/h�inj-kDt �ÕW�G

'��~� � �Ë�Ì�Í ��d:� Ï i
' mP �F� � ��Ë�Ì�Í / m �@�)i p �&� ��� � / m �@�)i=< p �@� ��� Î �Bd7� Ï i' m �P �F� � ��Ë�Ì�Í / m �@�)i p �&� ����X / m �@�)i=< p �@� ��� Î �Bd7� Ï ia3J¿W�RKWÃGKJ¿W �MR����ME��¿L��NL�GkÿæL¶OµE��£a>E ÿcOCGTEHbPW�X a7K R/K G/K�GKJ¿W�U¿XML�] �PR�� Y¿LNOIGKRTL��MUcGKL��VX �VX´f/hsiUj-kDtsK

¾!�MOKW�R�oVW�GKJMEHG�L�]_/ m �@�«i p �@� ������S/ m �&�«i=< p �&� �	� ] �VR�E������Fd��AGKJ¿W�X

`	O��L�;¯ m iU� � � '��~� � �Q' mP �~� � u ' m �P �F� ��� �
¢��PR?I=dÐf5jlin�U�n� i @��&G � k �ÏE �MEHRKGKLÕGKL��VX � � �F� � iU� � iU�n�U�UiU� ! � �H]BGKJ¿WFOKW�GFf/h�inj-kDtÆLÕXhG �Ë � j/YcLNO~E �VLNXhGSOKU��MOKW�G5O�L¶OSa�E����NW�YFE¦I\� �MEHRKGKLÕGKL��VXLÕ]Ï] �PRBE������Á�gh¶�U�n��Ë LÕGBJ����¶Y¿O�GKJMEHG�] �PR
E�������d7� 	 �

�
� Î O m �&� � Îlu

�

Ë
�
�
� �

j
Ë �

MÓOIGTEHXZY¿EHR5YÑW��¿E������NW�] �PR�E°I\� �ZEHRKGKLÕGKL��VX4LNO �PL�oPW�X �hÿ
� 	 �=fn� dÁf/hsiUj-kDtsi

�

Ë � Î O m �@� � Î X
� � jË k5�

¾!�MOKW�R�oVW�GKJMEHG3] �VR3W¢EVa5J I\� �ZEHRKGKLÕGKL��VXÑLÕG�J����NY¿O

Ô 3 Í O m �&� �ÖÏ �
!�
	 P �

'��F� 	 � Ô 3 Í O m �@� � Î �Bd�� 	 Ï �
¢¿UMRIGTJ¿W�R3RTW��~W�� �ZW�RäGKJMEHG3] �VR�E������?��h¶�n�U��Ë

Î Ô 3 Í O m �@� � Î ��d:� 	 Ï u�Ô 3 Í
�

Ë Î � d:� 	 Ï Î �
j
Ë �

¿ G�J����NY¿O¶Ô 3 Í 	! Î � d:� 	 Ï � 	! � ' mP �F� 	 � u ' m �P �F� 	 ��� K7þ��VXZOIW/�PUMW�XhG��Nÿ��
j
Ë � Î Ô 3 Í O m �&� �!Ï u

!�
	 P �

'��F� 	 � �Ë �Q' mP �~� 	 � u ' m �P �~� 	 �	� Î

� Î Ô 3 Í O m �@� �ÖÏ u
j
Ë

!�
	 P �

� Ñ `	O��L�;¯ m iU� 	 � Î

j/ª



¿ G3] �������3a�O>GKJMEHGäLÕ]�IÐL¶O � �����cY � GTJ¿W�X
j
Ë

!�
	 P �

� Ñ `�O��L�;¯ m i � 	 � Î��
ª
Ë u j

Ë � j
Ë �

þ��VXZOIW/�PUMW�XhG��Nÿ��PGKJ¿W�RKW�LNO>O����~W �"i h � � � ËÃi�a3LÕGKJ{`	O��%�W¯ m i � 	 � � �! � K\_`W�G>UMO>a�E����7OKUMa5JE/X\U��#�¼W�R ��G ���ZW � �����cY � a3LÕGKJ�RTW�O��ZW¢a�G3G ���eK
þ��NW�EHR �Nÿ���GTJ¿WÒa'�����¿U¿GTE�GTL��PX �V]�¯ m �&� � EHXZYÓGKJMW)GTW�OIGÁa3J¿W�GKJ¿W�R���d�� 	 L¶O �ZEVOKW�Y�VXÖa'�����MUcGKLNX�� �����\YÔW�OIGKL��µE�GKL��VXZOÐ] �PR7O m �@� � K �äJ¿L¶O�a3L���� �ZWÆY
�PX¿W �\ÿ:a������¿UcGTLÕX��ÙGKJMW] �������3a3LÕX��o�E��ÕU¿W¢OUK�¢��VR E �MEHR5E��~W�GTW�R 1 d ¿ 	#��a3J¿LNa5J=a3L���� �ZWÙO �¼W�a�L¼EMW¢Y �NEHGKW�R � �NW�G×E

R5EHXMY
���,OIGKRTLNX�� �Öa'�VXZOIL¶OkG��H] 1 �CU¿GKUME����Nÿ~LÕXMY¿W��¼W�XMYcW�XhG��Nÿ~a5J��POKW�X�� p iQILi��)i	h � �qYcLNOIGKRTL��¿UcGKW¢YOTE������NW�O�� �� in�U�n�Ui � �� EHXZY �V] 1 �CUcGTUME����ÕÿÑLÕXMY¿W��¼W�XMYcW�XhG��NÿÃa5J��hOIW�XB� p iQILi��)iUj � �qYcLNOIGKRTL��¿UcGKW¢YOTE������NW�O � �� iU�n�U�`i	� �� Kä_`W�GÐGKJ¿W RTEVXMY
���|o�E��NU¿W¢O�/ m �@�«i�h�i � � �P/ m �@�)iUjli � � � � m �@�)i � � EVXMY¯ m �@�)i � � dÁf/h�inj-k �ZW"YcWUEMX¿W¢Y4EPO

/ m �@�«i�h�i � � �
j1 ��
Z P �

±�� � �Z � i

/ m �@�«injli � � �
j1 ��
Z P �

±�� � �Z � i

� m �&�«i � � �JÎ / m �@�)i	hsi � � u7/ m �@�)iUj5i � � Î
¯ m �@�«i � � �Hj L � / m �@�«injli � � � / m �&�«i�h�i � � �

¾!�MOKW�R�oVWÏGKJMEHG �\ÿ"LNX¿W/�PUZE��NL�GTLÕW¢O·��j � � LÕG�] �������3a�O�GKJZE�G�] �VR�E����cLNX��¿UcG5O�� �VE���� ��dFfDh�inj-k>EVXMYCE����XMEHGKU¿R5E�� , GTJ¿W#�MR����ME��¿L��NL�GkÿÑGKJMEHGl/ m �&�«i
�Di � � YcL �7W�R5O �\ÿ ���PRKWSGTJMEHXcj;> , ]�R ��� / m �@�)i	� �
L¶OBEHG ���hOkG~ª � Ò ¬ � � � / � �QK)¾�X±GKJ¿W��HGTJ¿W�RSJMEVXMY �7LÕ]�� �HGKJÁo�E��NU¿W�OSYcL �7W�R �\ÿFE�G ���hOkG°jA>-ª ,GKJMW�X � m �&�«i � � EHXMY�Î O m �@� � ÎVY¿L �7W�R��hÿ~E�G ���hOkG�jA> ,�Khþ��PXMOKWn�hU¿W�XhG �Õÿ���] �VR>E����MXMEHGKU¿R5E��+1¶i�,LÕG�J����¶Y¿O>GKJZE�G

Ë�Ì � �� Î O m �@� � Îlu � m �&�«i � � �� � j,�� X ªs�;ª � Ò ¬ � � � � ¬ / �@� ��� � � � � Ò � � � ¬ / � � � �~� �
¿ ]Æa>WÃYcW¢a�L¶YcWÃE�� �PUcG²�Zd � 	 ohL¶E�GTJ¿WÃR5EHXZY
���©o�E��NU¿W � m �&�«i � � GKJMW�X�GTJ¿WÐ] �������3a3LNX���¿R �����NW�� a��VU��¶Y:EHRTL¶OIW5K ¿ ]�E����*O m �@� � �Wo�E��ÕU¿W¢O �H]
GKJMW W �ÕW �/W�XhGTOÃLÕX � 	 EHRTW±a��VXMa�W�XhGKR5E�GTW�YW'�
� �VX¿W�XhGKL¶E����Õÿ{�^LÕXvË � a����hOIW>G � �.>-Ë �VR�G �v� � � j � >-ËÛGKJMW�X/] �VRÏE����
� ���Nÿ\X����~L¶E����Õÿ � �PU¿XMYcW¢Y1ÓGKJ¿WSGTW�OIG �VL£oVW�OÊGTJ¿W7a3R��PX��~EHXMO	aÊW�RÃa3L�GTJ �MR����ME��¿L��NL�GkÿµX¿W¢EHR �ÕÿFj%$-ª�K ¿ X �PRTY¿W�R>G����¿RTWUoPW�XhG

GKJMLNOBOILÕGKUZE�GKL��VXLÕG�JMEPO3G � �ZW �VUMEVRTEVXhGKW�W¢YÐGTJME�G ���POIG �H]�GKJMW O m �@� � �Öo E��ÕUMW�O �V]�GKJ¿W~�ÁdI� 	�¼W����VX��/G��
Í �Ë �

j, i � � jË u j, �
] �VR�O����~W
E����¿R����¿RTLNEHGKW � ���Õÿ\X����/L¶E����Nÿ � �PU¿XMYcW¢Y�, �¿EHXMYÃGKJMW�X4G��/GKW¢OkGÆa3JMW�GKJMW�R

� m �@�)i � � d�Í �Ë �
j
ª , i � � jË u j

ª , � �
�äJ¿W	�PX��Nÿ?aäE ÿ{a>W
] �VUMXMY4G�� �PUMEHR5EHXhGTW�WBGKJ¿L¶O�LNO�G��Ña5J����hOIWSGTJ¿W²I\� �MEHRKGKLÕGKL��VX ��R5EHXMY������Õÿ
]�R ���ÁEVX�E����¿R ���¿RTL¶E�GKW!� ���Õÿ\X����~LNE����Nÿ � �VU¿XMY¿W�YÃ]^E��~L��Õÿ �H]�I�� �MEVRIGTL�GTL��PXMOnK
�×W~E��FEVX E����¿R����¿RTLNEHGKW�� �POKL�GTL�oPW�XMEHGKU¿R5E��!X\U��#�¼W�R���a3J¿L¶a5JFa3L���� �¼W~O �¼W�a�L¼EMW¢Y �¶E�GTW�R/K

¢��PR�E����«b7dÁf5j5iU�n�U� i �Ãk�a>W
YcW`EZX¿WSGKJ¿W��ZEHRKGKLÕGKL��VX � q �Zf.� q� iU�U�n�`i �
q! k"EVO

� q	 �Zf/� dBfDh�inj-k/t9i�`
q
	 � Î O m �@� � Î X `

q
	 � � k\i

a3J¿W�RKW�` q� �´h���`
q
! � � �Jj"EVXMY:` q	 � 	 Ò �! �

q� ! ] �PR � �gj5iU�U�n�`i	Ë�KL¾!�MOIW�R	oPWBGKJMEHG�] �VR�E����b � q L¶O3E°I\� �ZEHRKGKLÕGKL��VX�K

j I



¢¿UMRIGTJ¿W�R �NW�G3GTJ¿W
W�RTR��PR>OKW�G�y q a��VXhGTEVLÕX�E����ÍGKJ��POKWBW �ÕW �~W�XhGTOÃ��] �PR¶a3J¿LNa5J
` q	 u

j
ªlË � � Î O m �&� � Î X `

q
	 �

j
ªlË �

] �VRäO����~W ��dBf/hsiU�n�U�`i�Ë � jlk5K�¢��PR>E���� �?��h¶�U�n��Ë����ÕW�G,H
q
	 �ZWSYcWUEMX¿W�YÃEVO�H q	 �b�

q
	 ��y

q K
�×WÃOTE ÿ±GTJME�G°bÑL¶O � �����cY � a3LÕGKJ�RTW�O��¼W�a�G�G��BIÆL�] '��;y q �{� j;> �¶K �äJ¿WÐ]^EPa�G�GKJMEHG²a>W

a�EVX4a��3oVW�R�fDh�inj-k/t �\ÿÑE�G ���POIG �ÙYcLNO~E �VLNXhG�y q OIW�GTO �PUMEHR5EHXhGKW�W�OÊGKJMW
W'�cLNOIGKW�XMa�W��V] � �����cY �
X\U��#�¼W�R5OÆb5K

_`W�G �g�Oj;>�� �\Ë ¬ � K ¿ G/a�EHX �¼WÃOIGKR5EHL��VJhGI] �PR	aäEHR5Y
�NÿFOIJ��3a3XæGKJMEHG�LÕ]�IæLNO#�����cY ��LÕ]§bÑLNO
�����cY?a3L�GTJ4RTW�O��¼W�a�GäG �{I �¿EHXMY4LÕ]��L¶O ��� �cY?a3L�GTJ�RKW¢O �¼W�a�G>G �{IÑEVXMY � q GTJ¿W�X

`	O��L�;¯ m iUH q	 � �
j
Ë ¬ u

j
�\Ë ¬ �

I
�5Ë ¬ � ��jnh �

�äJ¿W!�ÕW¢EHRTX¿LÕX��CE������PRKLÕGKJ��,L¶OÊYcWUEMX¿W¢YÐEVOÏ] �������3a�OnK9� �äJ¿W �ZEHR5E��~W�GTW�R�1=a3L���� �¼WSO �¼W�a�L¼EMW¢Y
�¼W����3a����FYcW�X��VGKW¢O�EHX4LÕX��¿UcGnK �

# a5J����POKW
E�R5EHXZY
���ÐI?dÁf/hsiU�U�n� i @�k
s a5J����POKW
E�R5EHXZY
���Ðb�dBfDh�in�U�U� i	�·k
� a5J����POKW
E�R5EHXZY
��� ��dBf/hsiU�n�U�`i�ËÂk%Úa5J����POKW
E�R5EHXZY
������dÁf/hsiUj-k
� a5J����POKW
E�R5EHXZY
��� EPOKOKL��PX��~W�XhG � EVO3Y¿W`EMX¿W¢Y�E�� �3oVW
� �VUcG �¿UcGÆE ������NW�EHX a�LÕR5a�UML�G ] �VRFGTJ¿W GL�ÌXMEVRKÿ �� ���ÕW¢EHXÚ]�U¿XZa�GKL��VX,EVOTOIL��VXMLÕX��ÒG �ÔW¢EVa5J

��dBf/hsiUjlk t GKJMW7o E��ÕUMW§¤ m �;b5i �"i	�Di	�«i � � dBf/hsiUjlk�a3J¿L¶a5JÃL¶O3YcWUEMX¿W�Y �\ÿµGKJMW�] �������3a3LNX��RTU��NW r
� . �l` q	 � �?>! � X � m �&�«i � �,� ` q	 � � u �?-! �
� , :!÷ * ¤ m �;b5i �"i	�3i��«i � � �´¯ m �@�)i � �
� ÷ > ý�÷°¤ m �;b5i �"i	�3i��«i � � � �

_`W�G>UZO>OKU���� �POKW�GKJMEHG·a>W�JZEDoVW�XÃa5J��POKW�X4E	�����cY?I �\EVX�b§a3J¿L¶a5JÑL¶O������cYva7K RnK GnK�I �cEVXMY
EHX �va3JMLNa5J~L¶O �����cY~a7K R/K G/K5I/EHXMY�� q K �äJ¿LNO�JME����¼W�XZO�a3L�GTJ��¿R����ME��ML��NL�Gkÿ�E�G �NW�EVOIG����&Ë Ò ? � K¢��PR�W¢OkGTL��µE�GTLÕX��ÐGKJMW�EVY�o EVXhGTE��PW��H]�GTJ¿WCJ\ÿ�� �VGKJ¿W¢OIL¶OÆa>W�Y¿W`EMX¿W/EµR5EHXMY
����W�RKR �VR�]�U¿XMa�GTL��PX� r f/hsiUj-kDt°u%w|fDh�inj-k
EVO>] �������3a�OUK¿_�W�G ���@� � �Hj
LÕ]�� �d:� q	 �¿UcG3GKJMW
GKW¢OkG�LNX �ÕLNX¿W �Cÿ\LÕW �NY¿OGKRTU¿W����VRäLÕ]"��d7� q	 �¿UcG3GTJ¿WSGKW¢OkG�LNX �ÕLNX¿W �Cÿ\LÕW �NYMO>]^E��¶OIW5K¾!�MOKW�R�oVWµGTJME�G/] �VRÂ� �d � q	 �GH

q
	 GTJ¿W �MR����ME��¿L��NL�Gkÿ���G5EHbVW�Xca3LÕGKJÙRKW¢O �¼W�a�GCG�� ���!GKJMEHG���@� � � jµL¶O�� �\ÿ �~� � � � �PU¿XMYcW¢Y �hÿ � � Ò �� º ���	�U½ � � ��� Ò �
 » � ��� K�	 �3a a5J����POKW 1 G�� �¼WµGKJMW

�~LÕXML��µE���XME�GTU¿RTE��ÍX\U��#�¼W�Rä] �PR¶a3J¿LNa5J
��� Ò�
 » � � � X ª Ò � t � � � ��jlj �

EHXZY ���ZOIW�R	oPWÛGKJMEHG 1 d ���&G�Ë � � �µL;K WlK��°¤ m �;b5i �)i
�Di��)i � � a�EHX �¼WÓa'�����MUcGKW¢Y �\ÿ E
YcW�GKW�R �~LÕXMLNOIGKL¶a
E������PRKLÕGKJ�� �V]!RTU¿X¿XMLÕX��/GTL��~Wp���@GÅ�&ÌnÈ²�@G ��� � Ç`�&G ��� K¾!�MOKW�R�oVW�GKJMEHG3Y¿U¿WBG��¦��jlj � GKJ¿W �¿R ���ME��¿L��ÕLÕGkÿ��hGTEVbVW�X �3oVW�R>E���� ���hGKJZE�G ���@� � �³hC] �VRÆ2 >;>� �VUcG5OIL¶YcW � q	 �}H

q
	 L¶O>E�G �ÕW¢EVOIG�j%$lª�K5� W§a3L����7a�E����7OIUMa5J4EHX �ÈG �#�¼W!��� �cY°a3LÕGKJÃRKW¢O �¼W�a�GÏG �I �9b"EHXMY �"K

¿ GC] �������3a�O
GTJME�GÂa3L�GTJ �¿R ���ME��¿L��ÕLÕGkÿ j$ � �`GTEVbVW�X �3oVW�R ��EVXMY � ��¯�Ð¤ m �;b5i �"i	�3i Ñ i � �EVa5JMLÕWnoVW�O/E X��VX¿XMW��PEHGKL£oVW4EVY�o�EHXhG5E��VW �VUcG5OIL¶YcW7� q	 EHXMYÙEVY�o�EHXhG5E��VW =?-! � �PX H q	 K�M�O/GKJMWEVY�o EVXhGTE��PW	�H] ¯ �VX#� q	 �,H
q
	 a�EVXFYcW�a�RKW¢EVOKW
GKJ¿L¶O§o�E��NU¿W	�\ÿE�G!���hOkG°Î �

q
	 �,H

q
	 Î � j;> � �j;>�� �\Ë7¬ � a>W ���cG5EHLNXÐGKJZE�GÆ¯ÃEPa5J¿LNWUoVW¢OÊEVXÑEVY�o EVXhGTE��PW �V]�E�G �ÕW¢EVOIG�jA>��;ªlË7¬ � KZþ��PXMOKWn�hU¿W�XhG �Õÿ��GKJMW��ÕW¢EHRTX¿LÕX���R5E�GTL����H]!GKJMW"E�� �3oVWSE������VRTLÕGKJ�� L¶O � �VU¿XMY¿W�Y �\ÿ����@G�Ì �È ª��&G ��� K ��

j �



� �°���Æ�C� 
³�	������������������
����5������	 ����� ������	���� 	Å� �s�!�&��� �	� �~��
��H�
��� �����������&�Æ�¶���	��@�7�«� ������������� �

_`W�G�UZO�RTW��¶E�GTW GTJ¿WAX��HGKL��VX �H] �ZOIW�UMY
�VR5EHXZY
���~X¿W¢OKOÁU¿XMYcW�R��Nÿ\LÕX�� �VU¿R a'�PXMa�W �cG �H]
YcL¶OkGTLÕX��VU¿L¶OIJZE��¿L��ÕLÕGkÿ:G �:EÛOkGTR��PX��VW�RYcW`EMXML�GTL��PX �H]��MOIW�UMY
�PRTEVXMY
���~X¿W¢OKO �ca�a�U¿RTLÕX�� LNXÚGKJMW
�NL�GTW�R5E�GKUMRKW��!W5K �9K�LÕXZÍ ª � Ï EHXMY´Í ª 8 Ï K�_`W�G�� �ZWE×a'�������ÕW��\LÕGkÿ�a'�¶EVOTO/EHXMY ��� �C� t�� d���¼WCEµOIW/�hU¿W�XMa�W��H] �� ���ÕW¢EHXÃ]�U¿XMa�GKL��VXMO�] �VR¶a3J¿L¶a5J�GKJ¿W
LNX��¿U¿G!�NW�X��VGKJ �H] � t L¶O
	���ª-t%K��ÖLNOa�E����NW�Y4EHX�WU_µa�LÕW�XhG����ÌGKW�OIG�E��hEHLNXMOkG�E�]�U¿XMa�GKL��VX �VW�X¿W�R5E�G �VR¶�H�H�&� ts��t��-� � L�]!] �VR�E�����G

Î Ë�Ì Õ Í � t � p � � j Ï u�Ë�Ì q Í � t � p t T q � �Hj Ï Î��'/ Ò � � 	 �
] �VR"E � ���Nÿ\X����~L¶E����Õÿ � �VU¿XZYcW�Y ]�U¿XMa�GKL��VX:/ r%¿ 	Ðu%w ¿ 	~KAB�W�RKW �hÿ��7]�U¿XMa�GKL��VXMO p d   t EHRTWa'�PXMOKLNYcW�RKW¢YÐOIGKRTLÕX��hO��H] �NW�X��VGKJ 	 �´ª t K
�äJ¿W �¿R ���ZE��¿L��ÕLÕGkÿ��VXÑGKJ¿W �NW�]�G�OIL¶YcWBLNOÊG5EHbVW�X{a7K RnK GnK
GKJMW>UMX¿L�] �PR��ÞYcLNOIGKRTL��¿UcGKL��VX��VX�  t ��GTJ¿WäGKRTU��Nÿ
RTEVXMY
��� a�EVOKW � � GKJ¿W �¿R ���ZE��¿L��ÕLÕGkÿ��VX�GKJMW>RTL��VJhGOKLNYcW
L¶O>GTEVbVW�X?a7K RnK GnK¿GKJ¿W
U¿XML�] �PR��ÁY¿LNOIGKRTL��MUcGKL��VX �VX¦� t ��GKJ¿W	�ZOIW�UMY
�VR5EHXZY
��� a�EVOKW � KM ]�U¿XMa�GKL��VX��VW�X¿W�R5E�G �VR��1L¶O�a�E����ÕW¢Y ��ý�÷ ( ü�úZû32 * ü�ú%A ù $ û $¼,5$ �Æ¥ , ÷\ý , ýÒL�]4GKJMW�RTW
L¶OÚX�� W`_Ða�LNW�XhG����tGTW�OIGÚE��PEHLNXMOIG ��K�M�a������¿UcG5E�GTL��PXME�� ���cYcW��Sy L¶OÓOKEVLNY G�� �¼W
+ û ø<� , ú 8 û32\��: .&+ 2 >&> øý , û�ú *)8 ù $ û $�,l$ ��¥ , ÷\ý , ý�LÕ]¿GTJ¿W�RTW�L¶O�E�]�U¿XMa�GTL��PX	�VW�X¿W�R5E�G �VR`LNX~Ë°� y �a3J¿L¶a5J)L¶O��MOKW�UMY
�PRTEVXMY
���©a7K R/K G/K����ÌGKW�OIGTO ��EHXMY + û ø<� , ú 8 û32\��: .;+ 2 >;> ø ùC÷�2\v,ù $ û $¼,5$ ��¥
, ÷\ý , ý �HGTJ¿W�R�a3L¶OIW5K� �V��`^-RÆa'�VXZOkGTRKUMa�GKW¢Y�LNX´Í ª�� Ï E±]�U¿XMa�GKL��VX �VW�XMW�R5E�G��PRCLNX ��� � Í ª Ï a3J¿L¶a5JL¶O �MOKW�UMY��VR5EHXMY
��� a7K RnK GnK������n�tGTW�OIGTO �ÏLWK W5K���������Í ª Ï LNOÃa�RTÿ��cG����VR5E��¿J¿L¶a�E����Nÿ�OIGKR �VX��®a7K RnK GnK��� � �ÌGKW�OIGTOB� �¿U¿G �3YcU¿W G�� �äJMW��VRTW�� I �äa�RTÿ��cG����VR5E��¿JMLNa�E����Õÿea>W�EVb a7K R/K G/K>YcL¶OIGKLNX��VU¿L¶OKJ¿LÕX��
E������PRKLÕGKJ��~O � K¾!�MOKW�R�oVWCGKJMEHG �ÍLNXæa��VXhGKR5EVOIG�G � �VU¿R
a'�PXMa�W �cG��H]��MOIW�UMY
�PRTEVXMY
���~X¿W¢OKO�a3J¿L¶a5J RTW�]�W�RTO�G �
YcL¶OkGTLÕX��VU¿L¶OIJMLÕX��
E������VRTL�GTJ��µO��¢GKJMW>W��cLNOIGKW�XMa�W �H]7EHX/W`_Ða�LNW�XhG����tGTW�OIG!] �PR�E �PL�oPW�X��8�Æ¢��ÛY
�\W�O
X��VG��PL�oPWEHX\ÿæ]�W�EPOIL����NWFE�GIG5EVa5b�E��PEHLNXMOIG�GTJ¿WFa'�PRKRTW�O�� �VXMYcLNX��æa�L��¿J¿W�R �ZW¢a�EHUZOIW4GKJMW�a3J����NW
]�U¿XMa�GKL��VX4GTE����NW
JMEVO>G ���¼W��¿R �ca�W�OTOKW�Y�K
¿ X Í ª�8 Ï �ÍEHGBJMEVXMY �V]ÊE4OIW�G �V]ÏRTW��¿RTW�OKW�XhGTEHGKL£oVW"W��¿E������NW�O � ��^.q i X3]	X � EHXMY ��Ps�3V&S�� �PL�oPWa'�PX�ohLNXMa�LÕX��ÆW ���¿LÕRTL¶a�E���WUo\LNY¿W�XMa�WGKJMEHGÐ] �VRÃE�����X��PXhUMX¿L�] �PR�� a'�����MUcGTEHGKL��VXME�� ���\Y¿W��¶O{y

LÕG�J����NY¿OCGKJMWÐ] �������3a3LÕX��9K ¿ ]�GTJ¿W�RTWÑL¶O�bhX��3a3X�EHX�W �¼W¢a�GKL£oVW ���3a>W�R#� �PU¿XMY �~W�GTJ��cYÆ] �PR y
��LWK WlK��!E �~W�GTJ��cY®a3J¿L¶a5J�E������3a�O
G�� �¿R �3oVWµOKU��¼W�R � ���Õÿ\X����/L¶E��%���3a>W�R	� �VUMXMY¿O	�PXæGKJ¿W{z | �
a'�������ÕW��cL�Gkÿ �H]�O����~WÐW'�
���NL¶a�LÕG��NÿæY¿W`EMX¿W¢Y�OKWn�hU¿W�XZa�W�O#�H] ������NW�EHXæ]�UMXMa�GTL��PXMO � GKJ¿W�X y LNO
a�RTÿ��cG����VR5E��¿JMLNa�E����Õÿ�a>W�EHb{a7K R/K G/K��Æ�ÌGKW¢OkG5O>] �VR�O����~W��H¨�Ë
>�/ ?A@ BLK
¿ X �MEVRIGTLNa�U��¶EHR ���PXµGKJ¿W �VXMW�JMEVXMYÐW¢EVa5JÐW �¼W¢a�GKL£oVW ���3aÊW�R%� �VU¿XMY �~W�GKJ��\YÐ] �VR,y a�EVX �¼W

GKR5EHXZOk] �PR��~W�YFLÕXhG��E4O �l�Åa�E����ÕW¢Y�� o!R%^3TWP�]	^����L]	XnX�N�] �PR§Ë°� y � ] �VR
O ���~W��Ð¨=Ë
> / ?A@ B���GKJ¿W
O����~WUa3JMEHG�GKW¢a5J¿X¿L¶a�E��ZYcW`EMXML�GTL��PX �H]7XME�GTU¿R5E����¿R ���H]^O�L¶O ���~L�GKGKW�Y~JMW�RTW � K�¾�X~GKJ¿W �VGKJ¿W�R�JMEVXMY�^EVXMYÃGKJ¿L¶OäL¶OäGKJ¿W��MR����ZW�RIGkÿ �V]!XMEHGKU¿R5E�� �¿R ���H]^OÃa3J¿L¶a5J4LNO3L���� �PRIG5EHXhG3LÕX �PU¿R3a'�VXhGTW'�\G � W¢EVa5J���ÌXMEHGKU¿R5E�� �¿R ���H]�] �VRÆË°�~y � ÿ\LNW��¶Y¿O3EHX�WU_µa�LÕW�XhG��Æ�ÌGKW¢OkG�E��hEHLNXMOIGäEVXhÿÐ]�U¿XMa�GTL��PX �VW�XMW�R5E�G��PRLNX Ë°� K � KÊþ��VXMOKWn�hU¿W�XhG��Nÿ���EBË
> / ?A@CB\�ÅXME�GTU¿R5E��%�MR����H]�E��PEVLÕXMOIGÂË
> / ?A@ BÁa��VU��NY)L������NÿÆGKJMWX��PX¿W'�cL¶OkGTW�XMa�W �V]�]�U¿XMa�GKL��VX �PW�X¿W�RTEHG��PRTO~a3J¿LNa5J EHRTW �MOKW�UZY
�VR5EHXMY����©a7K R/K G/K�Ë
>�/ ?A@ B\�tGTW�OIGTOnK
>UcG�GTJ¿L¶O�L������NLÕW¢O`GTJ¿WÏX��PX¿W'�cL¶OkGTW�XMa�W%�V]��ZOIW�UMY
�VR5EHXZY
��� �¿LÕG �PW�X¿W�RTEHG��VR5O�Í ª�8 Ï ��a��VXhGKR5EVY¿LNa�GKLNX��a3L¶YcW��Nÿ �ZW �ÕLNWUoPW�YCa�RKÿ��cG ���PRTE��¿J¿L¶a�JMEHR5YcX¿W¢OKO�EVOTOIU����cGTL��PXMOnKn�×W>OIGKRTW�X��HGKJMW�X
GTJ¿W����MOKW�R�o EHGKL��VX
�H]¶Í ª�8 Ï LNX4GKJ¿WS] �������3a3LÕX��~OKW�XZOIW5K
c :!÷\úMû�÷�A �«$�� N7Th�s[`]�[�V��²^?�3V�� T;V R�Y-P�V��U��V R\Y ^� Y5X-] V Th����± X�N7]�^3TWV&X²ªl� � t-��N`X-]²^�NQP�R%SUT;V&X-RY\[`RL[`]	^-TÖX-]Æ�=�g�&� t � t��-� � Th�s[`RBTh�s[`]�[�V��~^3R�[���SUV&[`R9T"Ë
> / ?A@CB4'5TÖ[`� T ^UY\^3V Rs�QT�� r
CSû�ú`ú2� $ _`W�G ���@G � YcW�X��HGTWÐGTJ¿WÃOKW�G��H]3RTEVXMY
���ÇOKW�W¢Y¿O"UMOKW�Y �hÿ�± �PXÆLÕX��MUcG �NW�X��VGKJeG�K
¢��PR4E����§Ì=d ���@G � EVXMY p d�  t YcW�X��HGKW �\ÿ�±F�@G�i�Ì � � p � d f/h�inj-kGTJ¿W �PUcG��MUcG �V]~±
�VX �VR5EVa��ÕW�]�U¿XMa�GKL��VX p U¿XMYcW�RSGKJ¿Wµa��VXMYcLÕGKL��VX±GKJMEHGSGKJ¿W~LNXPGTW�RTXME���R5EHXZY
��� �¿LÕGTO �V]·± GTEHbPW
o�E��NU¿W�O>EVa�a'�PRTYcLNX��
G �²Ì�K�M�OÃ±ÁLNO¶ª-� � t-�!GTL��~W � �PU¿XMYcW¢Y ���\ÿ~E�OkG5EHXMYMEHR5YÐOIL��CU��NEHGKL��VXÐRTW�OKU��ÕG
�H] ��UMRKLNX�� �µEVa5J¿LNX¿W�O �\ÿ ������NW�EVX a�LNR5a�U¿LÕGTOSLÕG"LNO
OIGKR5EHL��VJhGK] �VR�a>EVRTY4G ��Y¿W�RTL�oPWCGTJME�G
] �PRSE����
Ìvd ���&G � GKJ¿W��� ���ÕW¢EHX4]�U¿XMa�GKL��VXF±F�@G�i�Ì � r   t u%w f/h�inj-k
JMEPO ������NW�EHXa�LÕR5a�U¿LÕGTO �H]�OKL�¸�W
ª-� � t-��� �Wª-t � � ��� �Q�

j �



¾!�MOKW�R�oVW�]�U¿RIGTJ¿W�R�GKJMEHG3GKJ¿W"EPY�o�EHXhGTE��VW��/�&G � �H]�±�a�EHX �ZW7a3RTLÕGIGKW�XEVO
Ô ! Í Ë�Ì q Í ±��@G�i	Ì � � p q � �=j Ï u�Ë�Ì/Õ%Í ±F�@G�i�Ì � � p � � j Ï£Ï i

a3J¿W�RKW�GKJ¿W �¿R ���ME��¿L��NLÕGkÿ �PXµGKJ¿W �NW�]�G3OIL¶YcWBLNOÏGTEVbVW�X{a7K R/K G/KVGTJ¿WBU¿X¿LÕ] �VR � YcLNOIGKRTL��¿UcGKL��VX �VX{� tEHXZY~GKJ¿W!�¿R ���ME��¿L��NLÕGkÿ �PX~GKJ¿W�RKL��VJhGÊOKLNY¿W�L¶O�G5EHbVW�X°a7K R/K GnKPGKJ¿W�U¿X¿LÕ] �VR �,YcL¶OIGKRTL��¿U¿GKL��VX �PX{  t Kþ��VXZOIW/�PUMW�XhG��Nÿ��\] �PR�E�����G±GTJ¿W�RTWSLNO�E/R5EHXMY���� OKW�W�Y�Ì ( �@G � OKUMa5JÃGKJMEHG
Î Ë�Ì q Í ±F�@G�i�Ì ( �@G �	� � p-q � �Hj Ï u�Ë�Ì Õ Í ±��@G�i	Ì ( �&G ��� � p � �=j Ï Î\� �D�@G � �

M�O �D�@G � Ò � d³ª � � t-� � �;ª t � � � � � LÕG"] �������3a�OSGKJMEHGÂ±��&G�i�Ì ( �@G �	� YcWUEMX¿WÐW �¼W¢a�GKL£oVW?Ë
>�/ ?A@ B\�GKW¢OkG5Oä] �VRÆ��K ��
þ��VXZOIW/�PUMW�XhG��Nÿ���W¢EVa5JB]�U¿XMa�GKL��VX��VW�X¿W�R5E�G �VRLa3J¿L¶a5J �ZW ���PX��PO7G ��E3a�RTÿ��cG����VR5E��¿J¿L¶a�E����Nÿ¶a>W�EHb

a'�������ÕW��cL�GkÿÑa��NEPOKOäJZEVOäW`_Ða�LÕW�XPGÆË
> / ?A@CB\�ÌGKW¢OkG5OUK
¾�XAGKJ¿W �VGKJ¿W�RÓJMEHXMY��GKJ¿W WU_Ða�LNW�XhG;YcL¶OkGTLÕX��PU¿L¶OIJ¿LNX�� E������VRTL�GTJ��µOÔ] �PR �MEHRKGKL¶a�U��NEVR

a'�������ÕW��cL�GkÿÇa'�¶EVOTOIW¢O �VL£oVW�XÇLNX OKW�a�GKL��VX ª a�EVX �ZW�OIU����µEHRTL£¸�W�Y �\ÿAGKJ¿W ] �������3a3LNX��
���ZOIW�R	o�E�GTL��PX�K
¢��PRCW¢EVa5JÆX��PXhUMX¿L�] �PR���a'�����¿UcGTEHGKL��VXME��%���cYcW��,y LÕG/OKW�W��µO"G��±J����¶YæGKJ¿WÑ] �������3a3LNX��9K

¿ ] GKJ¿W�RKW L¶O EHXÇW �7W�a�GKL£oVW����3a>W�R � �VU¿XZY �~W�GKJ��cYA] �VRNz}| GKJ¿W�X y L¶OÚX��HG �VX��Õÿ
a�RTÿ��cG����VR5E��¿JMLNa�E����ÕÿÁaÊW¢EHb®a7K RnK GnK����ÌGKW�OIGTO�] �PR~O����~W�a'�������ÕW��\LÕGkÿ�a'�¶EVOTO ��¨ Ë
>�/ ?A@ B�^EVO
LÕG aäEVO ���MOIW�R	oPW�Y/LNXFÍ ª 8 Ï@� ���¿UcG�y L¶O�WnoVW�XÐa�RKÿ��cG ���PRTE��¿J¿L¶a�E����Nÿ�aÊW¢EHb²a7K R/K G/KPYcL¶OIGKLNX��VU¿L¶OKJ¿LÕX��
E������PRKLÕGKJ��~O��V]��hUMEPOIL�� ���Õÿ\X����~LNE����Nÿ��^O����~W�GTL��~W¢OäWUoVW�X � ���Nÿ\X����~L¶E����Õÿ � � �VU¿XZYcW�Y4R5E�GKL��sKM>GäGKJ¿W������/W�XhG ��a>WBb\X��3a �VX��Nÿ �VXMWSa������¿UcG5E�GTL��PXME�� ���cYcW��Ay �cXZE��~W��NÿµGKJMRKW¢OIJ����NY��
DB¾ � " a�LNRTa�U¿LÕGTO �9/�EHX �cY¿Y �¿RTL��/W � �3aÊW�R �h] �VR·a3J¿L¶a5J{a>W�b\X��3aÈEHXÑW �¼W¢a�GTL�oPW!���3aÊW�R�� �VUMXMY
�~W�GTJ��cY��^OKW�WÁÍ¼j � Ï@� �¿UcG~X�� W`_Ða�LNW�XhG/Y¿LNOIGKLNX��VUMLNOKJ¿LNX�� E������VRTL�GTJ��¦K«�×W4EPYcRKW¢OKO
GKJ¿L¶O~EVOCEVX���¼W�X �¿R �����ÕW ��K
M YcW�W��¼W�RÐLNX�oVW�OIGKL��PEHGKL��VX �H]BGKJ¿WFRTW��¶E�GTL��PXMO��¼W�G�a>W�W�XÛYcL¶OIGKLNX��VU¿L¶OKJME��¿L��NL�Gkÿ �V]S]�U¿XMa�GTL��PX

�VW�X¿W�R5E�G �VR5O����NW�EVRKXME��¿L��ÕLÕGkÿ �H] �� ���ÕW¢EHX�a'�PXMa�W �cG�a'�¶EVOTOIW¢O3EHXMY �¿R �3o�E��¿L��NL�Gkÿ �V] ���3a>W�R � �PU¿XMY¿O
] �VRCX��VX\U¿X¿LÕ] �VR ��a'�������NW'�cLÕGkÿ �~W�EPOIUMRKW¢O
LNO � �\ÿ �VU¿R �����¿LNX¿L��VX���EHXÆLNXPGTW�RTW�OIGKLNX��Fa5JME����NW�X��PW
] �VRä]�UMRIGTJ¿W�R�RTW�OKW�EVRTa5J«K
¿ O4L�G � �POTOKL����NW G��Ûa'�PXMOkGTRKUZa�G�W`_Ða�LNW�XhGFYcL¶OkGTLÕX��PU¿L¶OIJ¿LNX��ÛE������PRKLÕGKJ��~OÑ] �VR ���cYcW �NO �NLÕbPW

a'�PXMOIGTEHXhGÐYcW �cGKJ:a�LÕR5a�U¿LÕGTO��3oPW�R°M
	!�Æ� �Ã¾��¶� ��DB¾ � } � �hE�GKW¢O����&EÆa������ �POKL�GTW4X\U�� �ZW�R �
�VRÊ] �VRÃa>W�L��VJhGKW¢YÐYcW �cGKJ ªSGTJ¿RKW¢OIJ����¶YÑa�LNR5a�U¿LÕGTO � ��HGKJ ���\Y¿W��¶OÊa��VU��¶YÐX¿W�L�GTJ¿W�R �¼W �¿R��3oPW�Y/G �
�¼WÐa�RTÿ �¿G����PRTE��¿J¿L¶a�E����Nÿ¦aÊW¢EHb �ÍX��VR"OIGKR �VX��sK ¿ G"L¶O ���¼W�X×G�� �¿R �3oVW~OKU��ZW�R�� ���Nÿ\X����~L¶E�� ���3aÊW�R
� �VU¿XMYMO3] �VR�GKJ¿W¢OIW#���cYcW �NOnK ¿ O�L�GBW�EPOILNW�R3G �°EMXMY±YcLNOIGKLNX��PU¿LNOKJ¿LNX��ÐE������PRKLÕGKJ��~O3GKJMEVXG��°EZXMY
W �7W�a�GKL£oVW����3aÊW�R � �PU¿XMY �~W�GKJ��\YMO>] �VRäGKJMW�OKW����cYcW �NO �
M�X��HGKJMW�R¶�hU¿W�OIGKL��VXÃLNO·a>W�GKJMW�R>L�G3L¶O�� �POTOKL����NW�G��²EMXMYÃW`_Ða�LNW�XhG �ÕW¢EHRTX¿LNX���E������VRTL�GTJ��µO�] �PR

E�����a�RKÿ��cG ���PRTE��¿J¿L¶a�E����Nÿ°aÊW¢EHbÃa������¿UcG5E�GTL��PXME������cYcW �NO � �äJMW��VRTW�� � �VL£oVW¢O�O ���~W
WUo\LNY¿W�XMa�W
GKJZE�G�GTJ¿L¶O �~L��VJhG �¼WCX��VG�GKJMW�a�EPOIW5K9M�XFW`_Ða�LNW�XhG �ÕW¢EHRTX¿LÕX��ÐE������VRTLÕGKJ���] �VR7¾ �� �BO�a��VU��¶Y
ÿ\LÕW �NY�E���� �cYÃJ¿W�UMRKL¶OkGTLNaB] �PRäGKJ¿W7o�EVRKL¶E����NW �VR5YcW�RTLNX����¿R������NW�� ] �PR§¾  �!�BOUK4B �3a>WUoVW�R �hGTJ¿LNO
a'�PXhGKR5EVYcL¶a�G5OÏGTJ¿W��µEHLNX®��X¿W �PE�GTL�oPW � RTW�OKU���G �V]ÃÍ�j.8 Ï �VX�E����¿R � �cL��µEHGKL��VXMO��\ÿ¦¾  �!�BOnK�×WÚ]�U¿RIGTJ¿W�RÈJ����¼WÓGTJME�GÛGTJ¿W;OKL���U��NEHGKL��VX �H] �MEPOKOKL£oVWÓYcL¶OkGTLÕX��PU¿L¶OIJ¿LNX�� E������VRTL�GTJ��µO
�\ÿ �MEVOTOKL�oPW �NW�EHRTX¿LNX��ÒE������VRTLÕGKJ��µOÃJ¿W����MOÃG��Ûa'�¶EHRTLÕ]�ÿÙGTJ¿WæW'�cL¶OkGTW�XMa�W �V]�W`_Ða�LÕW�XPG �MEPOKOKL�oPW
�NW�EHRTX¿LNX���E������VRTL�GTJ��µO�] �PR �HGKJMW�R3a'�����MUcGTEHGKL��VXME�� ���cYcW �NO �NLÕbPWBY¿W��cGTJ¦ª²M
	!�#� ¾��Ã�qa�LNRTa�U¿L�G5O��
U¿X�a>W�L��VJhGKW¢YÃYcW �cGKJ�ªCGKJMRKW¢OIJ����NY4a�LNR5a�U¿LÕGTO �MEHXZY �VGKJ¿W�RTOnK

� �H�Q�H���«���L�«�
��|3è�|  �oi¢sMy��V|  ´cg5sPp5gTj�yP¹7|��`jI³��i¢n5|\e�fhg3´Pjki�Â\w�Âhmo�om�nÅlkmop�v
gTlkfPiH³M|HÉÆmo�ogT�
	  i¢sPn�����¢õH|
õ�|�»!|k°!gKjk· w¢³Pw�sPiPy  |k°�g5mov
g5��y¿è�|q°�nqfhi¢²VlÌ��y���| $3²hnqfPmo��gT{Vm¾l��¢y  |���w�jkmop5pIfhmoiP|ZÜ>sµlkfPgBw�´h´h�omop�w�lkm�i�s
i�u7vB²h�¾lkmo´h�omop5m¾lÌ��w�²Plki¢v"w�lIw�mos~�og�w�jkshmosh·V|c»7Ü ç  �� �¢�Vyh´h´M|\�������t�¢ß��V|

�H|�}Ã|k°!gT����w�jkg¢y  |I�>i���³VÀ�w�nqnqgTj�|�è>gKÀ�´hw�jIw¢³Vmo·¢v
n u¶i�j,³Pmo·�molIw��Ònqmo·¢shw�lk²PjkgTn w�sh³Çv
g5nqnkw�·¢g
w�²Vlkfhg5s�lkmop�w�lkm�i�sÃÂhw�nqg�³µi�sÃsPi¢sP�^mos�lkgTjIw�pKlkm�{¢g��5gKjki/xHshi�À��og�³P·�gB´Vjki�i�u¶n5| ç jq�V´Plki � ��Hy  ´Pjkmosh·�gTj
�Zè ç  yV´h´M|Z�������VõH���¢y7������V|

j �



�V|�}Ã|k°!��w��5g¢y �P|k»Pg5mo·¢g5sHÂ\w�²hv~yÒ}Ã|kèäw�i�j�|  »hi�jkv"w��ÚeZjkg�w�lkv
g5s�lÁi�u ºÏg5v
i�lkg5�¾� $3gT��g�³
�`shpTjq�V´Plkmoi�sZ| ��²Vjki�pTjq�V´Pl � �¢�Hy  ´Pjkmosh·�gTj �Zè ç  yZ������V|

ß�|�}Ã|k°!�o²Pv~yÏÉ |���{�w�sPn5yÊ¹Í|k�>g5v
v
g5�o��y  | $�w�sPs\w�sZy>}Ã|qèäw�i�j�| ç fhg5pIxHmosh· lkfPg�p5i�jqjkg5pTlkshgTnqnÑi�u
v
g5v
i�jkm�gTn5|  �o·¢i�jkm¾lkfPv
m�p5wVyP´h´Z|\õ¢õ�ß �Hõ���Vy7� �����V|

�H|  |Å°!i�jkiH³VmosZy  |Åº>w��5Âci�jki�{cycº�|  v
i���gTshnqx���|cÜ>sÐ�oi�À�gTj>Âci¢²Ps\³PnÏu¶i�j>jkg�w�³Ðx�lkm�v
gTnÊÂVjIw�shpIfhmosP·
´Pjki�·�jIw�v
n5|��P| ç i¢v
´P²PlIw�lkm�i�s\w�� ç i�v
´h�ogTËVm¾lÌ���VyM� ���¢�Vy¼�T�k���H|

� | �P|k°�jk²hpIx¿|��äw�jkv
i¢sPm�p  s\w��o�VnqmonÑi�u"´ci¢�¾�Vshi�v
m�w���lkfVjkg5nqfhi���³Ùu¶²PshpTlkmoi¢sPn5|  r  } �¢i�²Pjkshw��Bi�u
"ämonqpTjkgTlkg�}~w�lkfhg5v"w�lkmop5n5|\�H� õ¢õHy¼� ����Vyh´h´Z|M�������k� ��� |

�H|�Ü�|I�>i��Õ³Hjkg5mopKfMy  |k�>i¢��³HÀ�w�nqnqgKj�y  |I}/mop�w���m�|�Ü>sÑlkfhg
pTjq�V´Vlki¢·�jIw�´hfPm�p"w�´h´P��mop�w�lkmoi¢shn�i�u�jIw�s\³Pi�v
u¶²PshpTlkmoi�shn5y ç jq�P´Vlki � ���Vy  ´Vjkmosh·¢gKj �Zè ç  � �¢�Hy¿õ � ���Hõ����V|

�H|�Ü�|I�>i��Õ³Hjkg5mopKfMy  |I�>i��Õ³HÀ�w�nqnqgTj�y  |q}/mop�w��om�|��Êi�À:lki�p5i¢sPnÅlqjk²hpTläjIw�s\³Vi¢v,uN²hshpKlkm�i�shn5| �P|Zi�u!lkfPg
Ïç }Ãyh{¢i¢�Z�¢�VyP´h´M| � � õ��H�� � y7���¢���V|

� �H|  |��äw��Åshw���yhÉÒ|k}~w¢w�nqn5yc¹Í|q¹�²h³P��w�xcy\}Ã|  �5gT·¢g�³H��y\��|IeZ²PjIw�sM|Pe�fPjkg5nqfPi¢��³/p5m¾jkp5²PmolknÏi�u7Âci¢²hsh³Pg�³
³PgT´PlkfZ|P»¼Ü ç  �� � � yh´P´Z| ����k��� �V|

�¢��| �P|	�>w�nÅlIw�³M|  �ov
i¢nÅl�i�´Plkmov"w��M�oi�À!gTjÊÂci¢²hsh³Pn�uNi�jÏnqv"w��o�Z³Pg5´Vlkf/p5m¾jkp5²Pmolkn5|  e�Ü ç � �¢�Hy\´P´Z|P���Ìõ��H|
��õ�| �P|��¢w�pIxVnqi�sZ|  sSgTÄ
pTm�gTsHl�v
g5v�ÂcgTjknqfhmo´P�tÎ�²hgKjq��w��o·¢i�jkmolkfPvÔuNi�j!��g5w�jkshmosP· ">èä»~À�m¾lkfSjkg5nq´cg5pTl�lki

lkfhg>²hshm¾uNi�jkv ³PmonÅlqjkmoÂh²Vlkmoi¢sZyh»7Ü ç  � ���Pyh´h´M| � õ��Ìß��H|
���H|  | �¢²hxHshwV|  shi�lkgÐi�s×jkg�w¢³H�^x±lkmov
gµÂPjIw�shpIfhmosh·´Vjki¢·�jIw�v
n5|�e�fPg5i�jkgKlkm�p5w��ärtsPu¶i�jkv"w�lkmop5n�w�sh³

 ´P´h�omop�w�lkmoi�shnÊõ��V¸Å��½Ky¼����¢ßHy � ß��t�¢�H|
���V|�}Ã| $3g�w�jkshn5y ��|���w��om�w�s�l�| ç jq�V´Plki�·�jIw�´Pfhmop~�omov
m¾lIw�lkmoi¢sPn
i¢s×�og�w�jkshmosh·�°!i�i¢�og�w�s×u¶i�jkvB²h��w�gµw�sh³


 sPm¾lkg3w�²Vlki¢v"w�lIwH|��V|hi�uÍlkfhg Ïç }ÃyP{ i¢��| �P� ¸Å��½Ky¼������Vyc´h´M|P� � � �¢ßH|
��ß�|�}Ã| $äjIw�²hnqg¢y  |��Z²PpKxHn5|  g5p5²PjkgÙ¹`nqg5²\³Vi�jIw�sh³Pi�v »h²hsPpTlkmoi¢s;�>g5sPgTjIw�lki�jknÆp�w�s;f\w�{ g)nqv"w��o�

lkfPjkgTnqfhi¢��³Cp5m¾jkp5²hm¾lknÏi�u`³Vg5´Plkf/�BÂh²Vl�shi�l�i�u�³Pg5´Vlkf~õ�|\eZg5pKfPshmop�w��¼ºÏg5´ci�jql�|  ²PÂhv
m¾lqlkg�³M|
���H|�}Ã| $äjIw�²hnqg¢yP¹7|k¹`²\³P��w�x¿|hÜ>s"lkfhgäpTi¢v
´h²VlIw�lkmoi¢shw��¿´ci�À�gTj�i�u`³PgT´PlkfP�Ìõäp5m¾jkp5²Pmolkn�À�m¾lkf�lkfVjkg5nqfhi���³

w�sh³æv
iH³P²P��iF·¢w�lkg5n5| �P|�e�fPg5i�jkgKlkm�p5w�� ç i¢v
´h²VlkgTj  p5mog5sPp5g±� � �Vy����� � yÏ´h´M|>��� � �k��ß��V|>¹`jkgT��|
{ gTjknqmoi�s~mos  e�Ü ç � ���Py\´P´Z| �����Åß��V|

� � |�}Ã| $äjIw�²hnqg¢y�¹Í|q¹�²h³P��w�xc| ç i�v
´h²Vlkm�sP·�°!i�i��og�w�s�u¶²PshpTlkmoi¢sPn�Â��±´ci¢�¾�Vshi�v
m�w��on/w�s\³ lkfVjkg5nqfhi���³
p5m¾jkp5²Pmolkn5| �V| ç i¢v
´h²Vl�|7p5i�v
´h�ogTË¿| � ¸Å� ���¢�¢½Ky�´P´Z|7��� ���t� � �H|�¹Íjkg5��|`{ gTjknqmoi�s±mos±»7Ü ç  � � ßHy`´P´Z|
�¢�¢õ��t��H�¢|

���H|�}Ã| $äjIw�²hnqg¢yÐ¹7|  w�{VmopIx���y/rI|ÅÉ�g5·�g5shgKj�|  ´P´Pjki�ËVm�v"w�lkmoi¢s Â�� Üä° " "än5y~w�s\³,lkfPg:{¢w�jkmÕw�Âh�og
i�jI³VgTjkmosh·S´Vjki¢ÂP��gTv~| �Mg5pTl�|Pè>i�lkg5n ç i¢v
´Z|  pTm�gTshp5gB�5�����Py¿¹Íjki�p¢|\i�uÍr ç� �¼¹ � ��Vyh´h´M| ��¢���Ìß�� õH|

� �H|3è�| �Zmoshm�w���y��B|I}~w�shnqi¢²Vj�ySè�|qè>monkw�sM| ç i�shnÅlIw�s�l ³PgT´PlkfÚp5m¾jkp5²Pm¾lkn5y
»hi�²PjkmogTj±lqjIw�shnÅuNi�jkv~yBw�sh³
�og�w�jkshw�ÂPm��om¾lÌ��|��V|Zi�u!lkfPg Ïç }ÃyM{ i¢��|���P¸�� ½Ky`����¢�Hy¼´P´Z|M��� � �t�¢õ��V|¼¹Íjkg5��|Z{¢gTjknqmoi¢sÑm�sÃ»7Ü ç  � ��Vy
´h´M|hß � ���Ìß � �H|

õ��H|�}Ã|��M²hÂ���y ç |qºÊw�pIx i�Í|��>i�À lki p5i¢sPnÅlqjk²hpTl ´Pnqg5²\³Vi�jIw�s\³Pi�v ´cgTjkv�²PlIw�lkmoi�shn uÕjki¢v
´hnqgT²\³Pi�jIw�sh³Pi¢vÈu¶²hsPpTlkmoi¢sPn5|  r  } �P| ç i¢v
´P²Plkmosh·Vy ��i���|M� � y\èÊiP|\õHyP´h´Z|P� � �����¢���VyÍ� ���¢�H|

õH��|  | �Z²PpKxHn5|�»\w�nÅlkgTj �Z²PÂH�H�^ºÊw�pIx i� ç mo´hfhgKjkn5|¢»hw�nÅl  i�uNltÀ�w�jkg ��sPpTjq�V´Plkmoi¢s"� ���¢�Vy  ´Vjkmosh·¢gKj �Zè ç  
� ����Hy¼�������Hõ��¢�HyÍ� ���¢�V|

õ¢õ�|  | �Z²PpKxHn5|¼Ü>sÑlkfPg  g5p5²Pjkm¾lt�Ði�u�ºÏg5v
i�lkg5�¾� $3gT��g�³ �`shpTjq�V´Plkmoi�sZ|Z»\w�nÅl  i�uÕlÌÀ�w�jkg �`shpTjq�V´Plkmoi�s
� ��� � y  ´Vjkmosh·¢gKj �Mè ç  ��õ�� � yMõ�� � �Võ¢õ��Vy7���� � |

õ��H|�}Ã|qè>w�i�j�y�Ü�|ÅºÊg5mosP·¢i¢��³¿|  �VsHlkgTnqm �TgTjknSw�s\³�lkfhg5m¾j"w�´h´P��mop�w�lkmoi¢sFlkiÑlkfPg�´hw�jIw��o�og5�Ïp5i¢sPnÅlqjk²hpTlkmoi�s
i�u>´hnqg5²h³Pi��^jIw�s\³Vi¢v�uN²hsPpTlkmoi¢shn5|�¹Íjki�p¢|!�¢��lkf r � � �  �Vv
´M|7i¢s×»hi¢²Ps\³Pw�lkmoi¢sPnSi�u ç i�v
´h²VlkgTj
 pTm�gTshp5g¢yP´h´M|¿� � � �\�5�V�¢yÍ����¢ßH|

õ��V|�}Ã|qè>w�i�j�y�Ü�|ÅºÊg5mosP·¢i¢��³¿|"è>²hv�ÂcgTjq��lkfhg5i�jkgTlkmop�p5i¢sPnÅlqjk²hpTlkmoi¢sPnæi�u4gTÄ
p5mog5s�l×´hnqg5²h³Pi���jIw�s\³Pi�v
u¶²PshpTlkmoi�shn5|h¹`jkg5�omov
mos\w�jq� ��gTjknqmoi¢sM|\¹Íjki�p¢|\�¢��lkf�r � � �  �Vv
´Z|Hi�s~»hi�²hsh³hw�lkmoi�shn�i�u ç i�v
´h²VlkgTj
 pTm�gTshp5g¢yM� ��� � |

õ¢ß�|�}Ã|qè>w�i�j�y�Ü�|qºÊgTm�sP·¢i��Õ³¿|ÏÜ>sælkfhgÐp5i�shnÅlqjk²PpTlkmoi¢s�i�u�´hnqgT²\³Pi���jIw�s\³Vi¢v ´cgTjkv�²PlIw�lkmoi�shn5� �M²hÂ��H�
ºÊw�pIx i�µjkg5{Hmonqm¾lkg�³M| �P|Pi�u ç jq�V´Plki��oi¢·���y ��i¢��|Z��õHyhè>i���y¿õ����H���VyZ� ����V|

õ��H|3è�|Ìè>monkw�sM|�¹`nqg5²h³Pi�jIw�s\³Vi¢v Âhm¾lkn
u¶i�jCp5i¢sPnÅlIw�s�lC³Pg5´Vlkf×p5m¾jkp5²Pm¾lkn5| �P| ç i¢v�Âhmos\w�lki�jkmop�w ���F¸Å��½Ky
�¢��� � �VyZ� ���V�¢|

õ � | ��|IÜ>x i¢�onqfPshmox i�{¢wH|3Ü>sÛ�oi�À�gKj�Âci¢²Ps\³VnÐuNi�j4ÂPjIw�sPpKfPmosh·Æ´Pjki�·�jIw�v
n5|  moÂcgTjkm�w�s  ³P{�w�sPp5g5nÐmos
}~w�lkfPg5v"w�lkmop5nÏ�V¸Å��½KyM� ����Vy7��ß¢õ��I�5�¢�H|

õ��H|  |Ìº>w��5Âci�jki�{cy  |qºÊ²h³PmopIfZ|5è>w�lk²VjIw�� ¹Íjki�i�uNn5|��P|�i�u ç i¢v
´P²PlkgTj¼w�sh³  �VnÅlkg5v  pTm�gTshp5g¢y5{ i¢��|�ß�ßV¸Å��½Ky
� ��� � y\´h´M|hõ����t�¢ßH|¿¹Íjkg5��|h{¢gTjknqmoi¢s  e�Ü ç � ���Py\´P´Z|hõ������ÌõH�5�V|

õ��H| $S|  mo²Zy�P|I°�jk²hpIxcy�e>| $�w�mo��w�lkfZy¢e>|��>i�u¶v
g5monÅlkgTj�| "äg5´Vlkf�gKÄ
p5mog5s�l�shg5²VjIw��VshgTltÀ�i�jkxHn7uNi�j�³Pmo{Hmonqm�i�s
w�sh³Cjkg5��w�lkg�³/´Pjki�Âh�og5v
n5|Pr � � � eZjIw�sPn5|hi�u`rÌsVu¶i�jkv~|Pe�fPg5i�jq��yP{ i¢��|h��HyZ����¢�Hyc´h´M| ��� ��� � ß��

��H|3º�|  v
i��og5shnqx���|  �o·¢g5ÂVjIw�mop/v
gKlkfhiH³Pn�mos�lkfhg
lkfhgTi�jq�i�uÊ�oi�À�gKj
Âci¢²Ps\³Pn�u¶i�j
°!i�i��og�w�s p5m¾jkp5²hm¾l
p5i�v
´h�ogTËVm¾lÌ��|  e�Ü ç � � � y\´P´Z| ��� �Ì�¢õH|

�V��|3rK|tÉ�g5·�g5shgKj�|ce�fhg>p5i¢v
´P��gKËPm¾lt��i�u`°!i�i���g5w�sµu¶²PshpTlkmoi¢sPn5|���i¢fhs�ÉÆmo��gK�
	  i¢shn5yM� ��� � |

j �



� ��� �7�«�������
��$&# � ý¢÷�� (">&> CSû�ú � 2 � .&>&.&, ø ÔBý ,/. Ae2 ,/. ú * ý
¿ XGTJ¿W"] �������3a3LÕX�����a>W"UMOKW
GKJMW"] �������3a3LÕX��ÑLÕX¿W/�hUME��NL�GTLÕW¢O~�tOIW�W��MW5K �9K��"Í MB[#Fl�\ª Ï M ���¼W�XMY¿L ��M �b\X��3a3X�EVO!���X ��3V R�Y!k�X3P�RL�D� K �äJMW�EZRTOIG�OKE ÿcOÊGKJZE�G3] �VR�E����A` � h

Ë�Ì�Í t�
Z P �
� Z � ` Ï)X � Ò_^ � � ¬	t i ��j/ª �

a3J¿W�RKW'� Z�i�j � - � G�i�EVRKW �CU¿GKUME����Nÿ:LNXMYcW��¼W�XZYcW�XhGRTEVXMY
��� o EVRKL¶E����ÕW¢O4Y¿W`EMX¿W¢Y �\ÿ
Ë�Ì�Í � Z)� j Ï ��Ë�Ì�Í � Z)� u7j Ï � �¬ K�×W ���¿GTEHLNX:EVOÃE�a'�PXMOKWn�hU¿W�XZa�WGTJME�GÃ] �VR�H2Z	iFj � - � G ���CU¿GKUME����NÿÙLNXMYcW �ZW�XMYcW�XPG
R5EHXMY
����o�EHRTLNE����NW�OäYcW`EZX¿W�Y �\ÿ?Ë�Ì�Í H4Z)� j Ï �³Ë�Ì�Í H4Z��h Ï � �¬ �MEHXZY ��d��;h�inj;>-ª � LÕG�J����NY¿OGKJZE�GnK

Ë�Ì�Í t�
Z P �
H2Z X ��G Ï'X � Ò � � ¬ � � � ¬ Ò�� � � t � ��j I �

¿ X �VR5YcW�R>G �ÐOIW�W�GTJ¿L¶O �ÕW�G�� Z)�Hj¶ueª H4Z�K%¾!�MOKW�R�oVW�GKJMEHG��WZ	i�j � - � G�i¿EHRTW ��UcGKUZE����ÕÿLNXMYcW��¼W�XZYcW�XhG�EVOÃa>W�����EPO¶Ë�Ì�Í � Z)�=j Ï ��Ë�Ì�Í � Z)�=u7j Ï � �¬ EHXMY

Ë�Ì�Í t�
Z P �
H Z X ��G Ï � Ë�Ì�Í t�

Z P �
j;>-ªs��jÃu'� Z � X �	G Ï

��Ë�Ì�Í t�
Z P �
� Z � ��j;>lª�u � � G Ï)X � Ò � � ¬ � � � ¬ Ò�� � � t �

�äJ¿W
OKW�a'�PXMYÃLNOäGTJME�G3] �PR�E����\/ dÁ�;h�inj �
Ë�Ì�Í t�
Z P �
� Z � ` Ï)X � Ò ¬ ^ ��� t i ��j � �

a3J¿W�RKW'� Z i�j � - � G�i�EVRKW �CU¿GKUME����Nÿ:LNXMYcW��¼W�XZYcW�XhGRTEVXMY
��� o EVRKL¶E����ÕW¢O4Y¿W`EMX¿W¢Y �\ÿ
Ë�Ì�Í � Z � j¶u7/ Ï �)/FEHXMY�Ë�Ì�Í � Z � ua/ Ï � j¶u�/)K�×W ���cG5EHLNX�EVO�EFa'�PXMOIW/�hU¿W�XMa�WµGKJZE�G"] �PR�E���� /)iE'Ád �&hsiUj � i�/ X '���EHXMYÆE����	� Z i{j �- � G�i �CU¿GKUME����NÿÆLÕXZYcW��¼W�XMY¿W�XhGÐRTEVXMY
����o EVRKL¶E����ÕW¢O�YcWUEMX¿W¢Y �\ÿcË�Ì�Í
� Z � j Ï � / ��EVXMYË�Ì�Í � Z ��h Ï � j¶u�/�LÕG�J����¶Y¿O

Ë�Ì�Í t�
Z P �

� Z � 'DG Ï)X � Ò ¬ � � Ò " � � t � ��j � �
¿ X �VR5YcW�R3G��ÑOKW�W"GKJ¿L¶O �NW�GG� Z ��� Z u:/«K�¾!�MOIW�R	oPWBGKJMEHGn� Z i�j � - � G�iZEVRKW���UcGKUZE����ÕÿLNXMYcW��¼W�XZYcW�XhG�EVOÃa>W�����EPO¶Ë�Ì�Í � Z �=j¶u7/ Ï �)/EHXZY�Ë�Ì�Í � Z �Hua/ Ï �Hj¶u7/«K¿EVXMYÃGKJMEHG

Ë�Ì�Í t�
Z P �

� Z � 'DG Ï � Ë�Ì�Í t�
Z P �
� Z � / � 'DG Ï

�³Ë�Ì�Í t�
Z P �
� Z � � '§u7/ � G Ï'X � Ò ¬ � � Ò " � � t �

¢��PR3GKJMW
GKJ¿LNR5YÃRTW��¶E�GTL��PX �ÕW�G � �ZWCEÂEZX¿L�GTWCOKW�G�EVXMY 1 �ZWCEµOKU��MOKW�G!�H]"�eKs¢¿UMRIGTJ¿W�R!�ÕW�G1 U`Y¿W�X��VGKW
E/RTEVXMY
����OIU��ZOIW�G �H]P� �H]�a�EVRTY¿LÕXME��ÕLÕGkÿFÎ 1 UWÎ X ��Î 1°Î >-ª � K��äJ¿W�X
Ë�Ì�Í	1 U ¨ 1 Ï � �	Î 1°Î >��;ª9Î � Î ���� � � � � ��j � �

j.8



¾!�MOKW�R�oVW�GKJMEHG
Ë�Ì�Í	1 U ¨ 1 Ï � � � � � � Ò �Z P �

Î 1°Î3u�-
Î � Î3u�- i

EHXZYÐGTJME�G3] �PR�E������ �hOILÕGKL£oVWSRTW�E��ÍXhU��#�¼W�R5O5`9i
�DiUM�a3LÕGKJ#` ��� � ª�M�LÕG�J����¶Y¿O
� uLM
`~u)M � �

ª�` �

��$0s c :�÷ t û ø<� , ú 8 û32\��: .;+Du ÷�2\v * ÷\ý�ý4ú4� t ú * ý , 2 *L, 6Ã÷�� , : t². û +l(".@, ýÑú�ÉZ÷hû
���������
	������	������ 4��b�!û . A�÷

�×W�OIGTEHRKG�a3LÕGKJ O ���/W#�¿RKW �ÕL��~LÕXZEHRTLÕW¢O r _`W�G�� YcW�X��HGTW�EVXFEHR �¿L�GTRTEVRKÿ{EMW��¶YFEVXMY� ���f%`9i
�/k
EHXÆEVR��¿LÕGKR5EHRTÿ�G�a��-�ÅW��NW��~W�XhG"OIU��MOIW�G#�H]��eK�¾!�MOIW�R	oPWCGTJME�G�W�EVa5J×]�U¿XZa�GKL��VXe¯ r  ²tcuLw��
JMEPO3E~U¿X¿L��PUMW
RKW �¿RKW¢OIW�XhGTE�GTL��PXÃEPO3EHX¦G+)\o�EHRTL¶E�GKW �CU���GTL��NLÕXMW�EHR � ���Nÿ\X����~L¶E����3oPW�R��eK¿_�W�G�UMO
YcW�X��HGTW#�\ÿYcW������;¯ � GTJ¿W�YcW �VRTW�W �H]�GKJMLNO�RKW �¿RTW�OKW�XhGTEHGKL��VX��ZL;K WlK��¼GKJ¿W �~E��cL��µE�� �NW�X��VGKJ �V]ÏE���VX����~LNE�� �ca�a�UMRKLNX�� a3LÕGKJÆX��PX�¸�W�R��Fa��hWU_Ða�LNW�XhG"LÕX�GKJ¿L¶O"RTW��¿RTW�OKW�XhG5E�GKL��VX«K�¢�L��ÆE ������ÕW¢EHX
]�U¿XMa�GKL��VX p�r fDh�inj-k/tvu%w|f/hsiUjlk-K �äJMWÊU¿XML£�hU¿WÊ]�U¿XMa�GKL��VX GpFr  ²t{u%w�  �Da3J¿L¶a5JCL¶O ���cGTEVLÕX¿W¢Y
]�R ��� p �\ÿ4RTW����NEPa�LNX��ÑE���� �ca�a�U¿RTW�XMa�W�O!�H]�h �hÿ:`EHXZY �H]Æj �hÿ �SL¶O�OTEHL¶Y�G � �¼WCGTJ¿W?� `9i
� � �o�EHRTLNEVXhG �H] p KH	 �3a1E��:EHX��VGKJ¿W�RÐG�a���W��NW��~W�XPG5O{` U �� �+U!�H]�� EVXMYÛYcW�X��HGTW �\ÿ � GKJMW
�~` U;i	�+U � �Öo�EHRTLNEVXhG �V] p K%¾!�ZOIW�R	oPW�GTJME�G3] �PR�E����Å�CB � iU�U�n�Ui B t � dFf%` U&i
�+U@kDtµGTJ¿W
RKW �NEHGKL��VX

���CB � iU�n�U�`i B t�� �
` Usu �+U
`²u � Gp �@� � in�U�U�ni�� t�� �

` �+U�u'` U �
`�u � ��j � �

J����NY¿O ��a3JMW�RTWe�4Zc� ^/Ò �^ � Ò � � B Z � ^ � � Ò_^ � �^ � Ò � � d f9`%i	�DkÆ] �VRæE����p- � j5iU�n�U�`i	G�K§M�OFGTJ¿LNO
GKR5EHXZOk] �PR��µE�GTL��PX�L¶O��ÕLNX¿W�EVRµL�G~] �������3a�O�GKJMEHGµ] �VRµE����äG�a��×W��NW��~W�XPG5O ` �� �Bd�� L�GµJ����NY¿O
GKJZE�G"GTJ¿W�� �qYcW �VRTW�W��H]äGKJ¿WB�^E�� � � �Wo�EHRTL¶EHXhG��H] p L¶OSGTJ¿WÑOTE��~WlK��×WÑYcW�X��HGTW~GKJ¿L¶O�o�E��ÕU¿W �\ÿYcW ����� p � K¢��PR��O� ' ! ��Ì��L/ m �¿RTL��~W � �3aÊW�R �\aÊWBUMOKW�GTJ¿W
YcW�X��HGTEHGKL��VX4YcW�� ! � p � K ¿ ]�GTJ¿WBa��VXhGKW��\GL¶OÏa'�NW�EVRÏEHXZYµO ���/WÃEZW��¶Y�� LNOÅE��cW�Y°a>W3L¶YcW�XhGKLÕ]�ÿ �� ���ÕW¢EHX/]�U¿XMa�GKL��VXMO�a3L�GTJµGKJMW�LNR��&h � iUj � � �o�EHRTLNEVXhGTOnK\�×W"OIGTEHRKG3X��3a�a3LÕGKJ4GTJ¿W��¿R � �V] �V] �äJ¿W �VRTW�� I K
c :!÷\úMû�÷�A � � X3]^�h�§�L] V ��[`�:/�^-R%�H^��h�{S�X-R�� T!^3RsTF�5[Ö�LTh� i X-P�R%�3�'O�TF��[U]	[ V��³^

�3V�� TWV R\YlP�V��U��V R\Y�^�� Y5X-] V Th����X�N! UPs^D� V ��X��gf3R%X-�²V&^��h�gf i X-P�R%�l[Q��]	^3TWV&XÅN`X-]��l[!�%TF��O¦S`V ]	SUP�V T;�¶X � [U]
�
	F± ie���ÂieKN��±�" o&Y\^3T![ � r

_`W�G�UMO�E��FE �¿RKL��~Wn/×EHXMY±EÃYcW �cGKJ � �PU¿XMY�OsK �äJ¿W �¿R����V] �H]�GTJ¿W �äJ¿W �VRTW�� L¶O!�ZEVOKW�Y
�VXÃGKJMWS] �������3a3LNX��~RKW¢OIU���G �H] 9�°X�£[`Rs�F<�f�Í I h Ï r
 Ï÷�AeAc2 #9$ �«[UT p i � � in�U�U�Ui � m d   t i [?Y-V � [`R�� PsSe� TF��^-T p �"! mZ P � � Z � : �s[`RÁN`X3]F^��h�Ì X G®TF��[U]	[¶V���^ ' "\o£�sX�gf3RLX3�ÂV&^� '�� '��h� � iU�U�n�`i � } � X�N��l[ÖYl]	[Q[�^3T"�°XD� T)�@/·u?j � Ì~� PsS���TF��^3TË�Ì 3 Í p �&� ���� '��h� � �@� � iU�n�U�ni � } �@� �	�ÖÏ}� ª Ò

! � : �s[~�`^-��[�� TÖ^-TÖ[U�°[`R9T"��X����D��V N p �$# mZ P � � Z��¿ G3LNO��PUML�GTW"OkGTRTEVL��PJPGK] �VR�a>EVRTY/G �ÐYcW�RTL£oVW
t úMû�ú >&> 2cû ø #%$�� N p dÁ  t SQ^3R i [°S�X-�Æ�LP�TÖ[Q� i f�^ �l[!�%TF�7O&%� nm�� j �G�h�)j m " o�SUV ]	S`P�V T�X�N� V>q/[�� TF��[UR²N`X-]Â[Q^lS��{Ì3il/ � Ì X G�i�Th�s[`]�[�V��Â^�NQP�R%SUTWV&X3R �pÁr f/hsiUjlk/t?u9w ' " � PsSe��TF��^3T
YcW � " � p ��� ���@/vu j � Ì � V ^-R%��Ë�Ì 3 Í p �@� ����

�p �&� �ÖÏ}� �	�@� V u j � >��@�Ðu j ��� ª Ò ! r
CSû�ú`ú2� $ �äJMWSE����¿R � �cL��µE�GTLÕX��"]�U¿XMa�GKL��VX �p L¶O ���cG5EHLNX¿W�Y �\ÿµRKW ���¶EVa�LNX��~E�����M
	 ���ÊEVXMY¦¾��¶�
�PEHGKW¢O �\ÿ ' " � � ���Nÿ\X����~L¶E��¶O�a3J¿L¶a5J~E����¿R � �cL��µEHGKW�GTJ¿W �PE�GTW�a3LÕGKJ��MEHR5E��~W�GKW�R)Ì�EVO!LNX�_�W����µE
jlK��!EHb\LNX���LÕXhG �FEVa�a��VU¿XhGSGKJZE�G
GKJMW ' " �qYcW �VRTW�W��H]3DB¾ � " LNO�����jµEHXZY±GTJME�G
GTJ¿WµLNXMYcW��PRKW�W
�H]�W¢EVa5J�M
	!�Æ�3EHXZYF¾��Ã� �hE�GTW
LNO � �PU¿XMYcW¢Y �\ÿ?�ÇL�G�LNO�W�EPOIÿÑG��ÑOKW�W
GTJME�G�GKJ¿W/YcW��PRKW�W��H] �p
L¶O � �PU¿XMYcW¢Y �\ÿ � V �&� � EVXMYÃGKJ¿W
W�RKR �VR �MR����ME��¿L��NL�GkÿÐL¶O � �VU¿XZYcW�Y �\ÿ?y V �&� � �sa3J¿W�RKW � V �@� �EHXZY?y V �&� � EVRKWSYcWUEMX¿W�Y�o\L¶ECGTJ¿W
RTW�a�UMRTOKL��PX � � �@� � �g�g/°u j � Ì3iÆy � �&� � �´ª Ò ! i � V �@� � �

j.�



�g/Âu®j � Ì �.V Ò � �@� � EHXMY?y V\�@� � ��¦y V Ò � �@� � � y � �@� � K�F�o�E��NUME�GTLÕX��CGKJ¿L¶OäRTW�a�UMRTOKL��PX �VL£oVW¢OGKJMW"a'�¶EHL���K ��
þ��VXZOIW/�PUMW�XhG��Nÿ��hYcLNOIGKLNX��PU¿LNOKJ¿LNX��)��� �V Í / Ï �Ì]�U¿XMa�GKL��VXMOÏ]�R����,GKRTU��ÕÿµR5EHXZY
���,]�U¿XMa�GKL��VXMO>a�EVX�¼W3RKW¢YcUMa�W¢Y"G �BGKW�OIGKLNX��BGKJZE�GÏE �VL£oVW�X�OTE������NW>L¶O�LNXMYcUMa�W�Y��\ÿCE�]�U¿XMa�GTL��PX�a3J¿LNa5J~a�EVX �¼WÃaÊW ���

E����¿R�� �cL��µE�GKW¢Y �\ÿÐE#���3aÔYcW �VRTW�W � ���Õÿ\X����~LNE�� �3oPW�R ' "�K ¿ ]2/ ���ª"GKJ¿WSL¶YcW�EC] �VR3OKUMa5J�E"GTW�OIGa�EVX �¼W�YcW�RKL£oVW¢Y"]�R ��� ��^.q i X3]	X � � ��EHXMY ��Ps�3V&S�� � ��	�EHGKU¿R5E����ÏR����H]¼E��PEVLÕXZOkG���� � Í I Ï Í ª 8 Ï r _`W�GUMO§E��×O ���/W��cY¿Y XhU��#�¼W�R7G�K ¿ X GKJ¿W/] �������3a3LÕX�� �LaÊWµY
��E�����EHRTL�GTJ��~W�GTLNa����¼W�R5E�GTL��PXMO§a3L�GTJ
RTW�O��ZW¢a�GBG��ÃGKJ¿W²EMW��¶Y ' "�K�¢��PR
E���� ������NW�EVX]�U¿XMa�GKL��VXMO pcr fDh�iUjlk/tFu%wÄf/hsiUjlk~aÊW~YcW�X��HGTW
�\ÿ Gp GKJ¿Wv��j�� ��j � �Öo EVRKL¶EHXhG��H] p K�M�OäGTJ¿W"a5JMEHR5EVa�GKW�RKL¶OkGTLNa �H] ' "�L¶O �\YMY?a>WSJMEDoVW�j �� u7jlK_`W�G�UMO�YcW�X��HGTW	�\ÿ DÞGTJ¿W ' "D�WoPW�a�G �VR�O��MEVa�W �H]�E����Í]�U¿XMa�GKL��VXMO�¯ r f5jlinu7j-k t u%w ' "�K ¿ G
J����NY¿O�YcL�� "��ED � � 	 r �Zª-tLKs�×WCYcW�X��HGTWS]�U¿RKGKJ¿W�R �\ÿ97ÒGTJ¿WCOKU��MO��MEVa�W �H]�E����)¯Fd D a3L�GTJ
YcW � " �;¯ �!X G�>lª�K�M�O~GÙL¶O��cY¿Y�a>WµJMEDoVWµYcL���"��E7 � � 	+>lª����äJ¿WÃa'�������NW'�cLÕGkÿ �MEVRTE��~W�GKW�R±�"�� Gp � a3J¿L¶a5JÃL¶O3W�OTOKW�XhGKL¶E��7] �PR3UMOäLNO�YcW`EMXMW�Y�EVO

±�"�� p � �:Y¿L���"s� 7 � Gp 7 � i
a3J¿W�RKW Gp 7æYcW�X��VGKW¢O!GKJ¿W�OKU��MO��MEVa�W �H]M]�UMXMa�GTL��PXMO�a3J¿L¶a5J/a�EHX��ZW¶a3RTLÕGIGKW�XµEVO Gp Ñ ¯�iÅ¯¦d 7 �a3J¿W�RKW Ñ YcW�X��HGTW�OÐEVR��PU��~W�XhG�a3L¶OIW �CU��ÕGKL����NLNa�E�GTL��PX�K��W¾!�ZOIW�R	oPWÃGTJME�GµGTJ¿WFOKW�G �H]B]�U¿XMa�GKL��VXMOGpFr f5j5iUu7j-k t u9w|f\jliUu7jlkBL¶O3a'���POKW�YÃU¿XMY¿W�R�EHR �VU��/W�XhG�a3LNOKW!��U��ÕGKL����ÕL¶a�EHGKL��VX�K �¾!�MOKW�R�oVW�GKJ¿WS] �������3a3LÕX����MR����ZW�RIGTLÕW¢O �H]�GTJ¿W��MEVRTE��/W�GKW�RÃ± r

�^L � ¿ ] p a'�VLNXMa�LNYcW¢O�a3LÕGKJ4E"]�UMXMa�GTL��PX � r fDh�inj-k/tvu%w ' " �H]�Y¿W��VRTW�W�Ë � .�� G�i . dÁ�;h�inj � ��PUcGTOKLNY¿W"E~E��\W¢YÑLNX��¿U¿G�OIW�GÆy ¨³f/hsiUjlk/t~GTJ¿W�X ±�"�� p ��� ��j;>lª � . � 	 � Î y{Î¼�¿ X �VR5YcW�RÊG �µOIW�W�GTJ¿L¶O ���MOKW�R�oVWSE�GÃEMR5OIG3GKJMEHG>GTJ¿W�RTW
L¶O3EC]�UMXMa�GTL��PX G� r f5j5iUu7j-k t u9w ' "
a3LÕGKJ±Y¿W��VRTW�W7Ë�a3J¿L¶a5JFa'�PLÕXMa�LNY¿W�OÆa3LÕGKJ Gp �PUcGTOKLNY¿W"E�E��cW�Y�LNX��¿UcGSOIW�G�y U)¨=f5j5iUu7j-k t �
a3J¿W�RKWvÎ y{Îl�JÎ y UÖÎ¼K
þ��PXMOIW/�hU¿W�XhG��Nÿ��
�PUcGTOKL¶YcW �H]�y U`E����7]�U¿XMa�GKL��VXMO�LÕX 7 � Gp 7Ûa��VLNXMa�L¶YcW�a3LÕGKJE�]�U¿XMa�GTL��PX �H]
YcW �VRTW�W
O��~E����NW�R>GTJMEHX¦G�>-ª � Ë�K�B�W�XMa�W��

± " � p ��� t � ¬ � !�
m P �

� G
I � � Î y?Î � 	e��jA>-ª � Ë
> � G � � Î y{Î¼�

� �äJ¿W �¶EVOIGµa�E��¶a�U��NEHGKL��VX�L¶O~E a��VXMOKWn�hU¿W�XMa�W �H]B[hGTLÕR �NLÕX���� OÂ¢��PR���U��¶E�a3J¿L¶a5J �PL�oPW�OCGKJMEHG
� t� t � ¬���� � ª t > � G�K ���LNL � ¢��VRÊGKJ¿W!�MEHRTL�Gkÿ/]�U¿XZa�GKL��VX{(��� � ; �n�U� ; � t L�GäJ����¶Y¿OÏGKJMEHG·±�"��F( � � 	®K��äJ¿LNOÏ] �������3a�O]�R ���ÓGTJ¿W¶a>W����¼�Åb\X��3a3X"]^EPa�G�GKJZE�G G(�� B � B ¬ �U�n� B t KPþ��PXMOKWn�hU¿W�XhG �Õÿ���� �3oVW�R·f5jlinu7j-k t � ] �PRW¢EVa5J ���VX����~LNE���� �V]ÊYcW �VRTW�W#�¶EHR �VW�R�GTJMEHXBG�>-ª~GTJ¿W�RTW/LNOSE ���PX����~L¶E��"�VU �V]ÊYcW��PRKW�W
O��µE����ÕW�RäGKJMEVX�G�>lªCOKUMa5JÃGKJMEHGÆ�1� G(��VU;K�^LÕLNL � ¢��VR�E���� ������NW�EVXÑ]�UMXMa�GTL��PXMO p L�G�J����NYMOäGKJMEHG�±�"�� p � � ± "��F( ; p � � I >lª�	®K ¿ X �VR5YcW�RG �ÐOIW�W�GTJ¿L¶O ���MOKW�R�oVW�GKJZE�G

± " �~( ; p � u 	 >-ªJ� Y¿L�� " � 7 � G(6Gp 7�> 7 � �
YcL�� "�� Gp 7 � G( 7�> Gp 7 �b� YcL���"�� Gp 7 � G(�7 � 7H>�� Gp 7 � 7 ��� �

Y¿L�� "��ED�>�� 7 � Gp 7 �	� � 	 u�±�"�� p � �
�äJ¿W"OIGTEHGKW �/W�XhG>] �������3a�O3YcLNRKW¢a�G �Õÿ5K�M�O�E~a'�PXMOKWn�hU¿W�XZa�W �H]Ã� I � a>W ���cG5EHLNX r��L£o � �äJ¿W/E����VUMXPG �V]%�� ���ÕW¢EHX4]�U¿XMa�GKL��VXMO pÁr f/hsiUj-kDt¦u9w f/h�inj-k�a3LÕGKJF± " � p � � I > � 	ÇLNO
EHG �ÕW¢EVOIG �lh	�{K

�&o � ¿ X �VR5YcW�R�G���WUo�E��NUME�GTW·± " � p � � �PX¿WÏJZEVO�G��Sa'�����¿U¿GKWÊGKJ¿W ' " �ÅR5EHX¿b �H]¼EHX 	Hz 	 � �µE�GTRKL�� �LWK W5K��ML�G�a�EHX �ZW"Y
�PX¿W
LNXÑGTL��~W 	�� ��� �`K

ª-h



�×WÔYcW�OTa�RTL��ZW:X��3a GTJ¿WÈY¿LNOIGKLNX��VUMLNOKJ¿LNX��;E������PRKLÕGKJ�� ± ] �PR³f ��	�± i����²i�KN��±�"\kn�
a�LNR5a�U¿LÕGTO �5a3JMW�RTW / ��³ª�K\¢!L��µE#� ���Õÿ\X����~LNE��s�1��Á�&G � d?G�� ��� �QK �BL£oVW�XÐLÕX��¿UcG �MEHR5E��~W�GTW�R5OG EVXMY��1�����@G � �s± E�G¶EMR5OIG3a������¿UcGTW�O>GTJ¿W��~LÕX¿L��µE��`X\U�� �ZW�R¶Ì/EVXMYÑGKJ¿W��~LNX¿L��µE����cY¿Y
X\U��#�¼W�R �GæOKUMa5JÑGTJME�G

� �l� V Ò � X ª ! EHXMY �g/{u j � V Ì V X ��j;>�8 � � �G��
¾!�MOKW�R�oVW�GKJMEHGÆÌ²d#��� �����L�@G �	� �9GBd#��� ����� ¬

V �&G ��� EHXZY �NW�G �	��´ª��tLK
�äJ¿W�X|± a5J�� �hOIW¢O R5EHXMY������Õÿ*EVX|h��£j`�qEVOTOKL��PX��~W�XhG M G � GTJ¿W OIW�G �H]´o EVRKL¶E����ÕW¢O

fn� �t � � iU�U�n�Ui	� t kCEHXZYÃEPa�a�W �cGTOäLÕ]�± " � p R ��X � I > � � �	��¾!�MOKW�R�oVW>GKJZE�G��\ÿ��@o � �PGKJ¿L¶O>a'�����¿U¿GTE�GTL��PXÐa�EVX��¼W�Y��VX¿W�UZOILNX�� �	 r �³ª��t��PRTEPa'�NWÆ�PUMW�RTLÕW¢O
LNXÃGTL��~W �	�� ��� ���:W'�
�«� ����� � � � � G � K¿ XFGTJ¿W�GKRTU��ÕÿR5EHXZY
��� a�EPOIW�� �\ÿe�^L�o � �¼GTJ¿W �MR����ME��¿L��NL�Gkÿ4GKJZE�G�� �PUcG��MUcGTOÂj/LNOBE�G ���POIG
j%$lª�K
	 �3aÙa'�VXZOIL¶YcW�R�GKJMW��ZOIW�UMY
�VR5EHXZY
���Óa�EPOIW>EHXMY/YcW�X��HGTW��\ÿ p GTJ¿W3OIW¢a�RTW�G!]�U¿XMa�GTL��PX/a5J��POKW�X

�\ÿÆGKJMW �VR5EVa'�NWlK >ÿÒþ��PR������¶EHRTÿ�j���GTJ¿W�RTW�LNOÐE ]�U¿XZa�GKL��VX �pJr f/h�inj-kDt�u%w ' " OKUMa5JÙGKJMEHG
YcW � " � �p ��� ���@/~u�j � Ì � V OIUZa5JµGKJMEHGÊGTJ¿W �¿R����ME��ML��NL�Gkÿ/GTJME�G p YcL �¼W�RTOÏ]�R���� �p LNO�� �VU¿XMY¿W�Y �\ÿ
���&� V u j � >��@��u j �	� ª Ò ! K¾!�MOKW�R�oVWÖGKJZE�G:] �PRÈE�G �ÕW¢EVOIG ��� � �H]æGTJ¿Wgh��£j`�qEVOTOKL��PX��~W�XhGTObMÖG � GKJ¿Wgo EVRKL¶E����ÕW¢O
fn� �t � � iU�U�n�Ui	� t k LÕGÃJ����¶Y¿OÐGTJME�GÃGKJ¿W �¿R ���ME��¿L��NLÕGkÿ)GTJME�G p R YcL �7W�R5OÐ]�R ��� �p R LNO � �PU¿XMYcW¢Y
�\ÿ

�9���&� V u j � >��@��u j �	� ª Ò ! X 8l� V Ò � ª Ò ! � ��j.8 �
�äJ¿L¶OÍL������ÕLNW�O`GKJMEHG p R YcL �7W�R5OÍ]�R ��� �p R �VX
E3OKW�G)y �V]
�ÕW¢OKO7GTJMEHX�8l� V Ò � ª��t Ò ! � ��jA>8 � ª��tLNX��¿UcG5O��¿LWK WlK����\ÿF��L � EHXZYÃEPO3YcW�� " � �p ��X ��j;>�8 � � �GÁaÊW ���¿GTEHLNX

±�"�� �p � X ��j;>lª � jA>8 � �	 � ��jA>8 � �	 � � I > � � �	��
þ��VXZOIW/�PUMW�XhG��Nÿ��ÒGTJ¿W �¿R ���ME��¿L��NLÕGkÿ GKJMEHGO± EVa�a�W��cG5O L¶O E�G �NW�EVOIG I $ �sK ¿ G ] �������3a�O
YcLNRKW¢a�G �Õÿ×GKJZE�GÂ± YcLNOIGKLNX��PU¿LNOKJ¿W¢O ��� �V Í / Ï �t]�U¿XZa�GKL��VXZO
]�R ���ÇGKRTU��Nÿ×R5EHXZY
��� ]�U¿XMa�GTL��PXMOÂa3L�GTJ
�hUMEVOKL�� ���Õÿ\X����/L¶E����Nÿ � �PU¿XMYcW¢YÃR5E�GTL��9K

	 �3a �NW�G�UMO4a'�PXMOIL¶YcW�RÑGTJ¿W×a�EVOKW / �xª�K3þ��NW�EVR��Nÿ��>L�]/E �VL£oVW�X ������NW�EHXÒ]�UMXMa�GTL��PX p
a'�PLÕXZa�L¶YcW�O �VUcG5OIL¶YcWCEÐOKW�G§y�a3L�GTJ±E/]�U¿XMa�GKL��VX#��a3L�GTJ±YcW � ¬ �h� � � O �¿GTJ¿W�XF] �VR�E����«EMW��¶Y¿O ��H]Ïa5JZEHR5EVa�GTW�RTLNOIGKL¶a�ªÐEVXMYFE����"` �� �~d �*L�GSJ����NY¿O�GKJZE�G�GTJ¿W¦�^E�� � � �Wo�EHRTL¶EHXhG �H] p a��VLNXMa�L¶YcW¢Oa3LÕGKJE�]�U¿XMa�GTL��PX G� �H] � �qYcW��PRKW�WGO �PUcGTOKL¶YcW
E/OKW�G Gy�a3LÕGKJeÎ y{Îl�JÎ Gy{Î¼K

�äJ¿W �¿R �����NW��ÁLNOäGTJME�G�j�� u7jSJ����¶Y¿O>] �VRÃEZW��¶Y¿O �H]�a5JMEHR5EVa�GKW�RKL¶OkGTLNa�ª�K
�×W�a5J����POKW
GTJ¿W~EZW��¶Y�� � ' ? ��fDh�injli �9i � � jlk5K�¾!�MOIW�R	oPWSGKJ¿W/RTW��¶E�GKL��VX �\¬�� � � jEHXZYCGTJ¿W3]^EPa�G�GKJZE�G I = �Hjä] �VRÏE����%IvdÁf5j5i �9i � � j-k5K/¢��PRÏE��� ���ÕW¢EHX�]�U¿XMa�GKL��VX p a>W�YcW�X��HGTW�\ÿ Gp GTJ¿W¦��j�� ¸ � �Wo�EVRKL¶EHXhG �V] p K9M�OSE�� �3oPW���a>W�E��FEVX �cY¿Y G �7YcW�X��VGKW 	 �gª-t �¼Y¿W�X��VGKW#�\ÿ

D GKJ¿W 	¦�qYcL��~W�XMOIL��VXZE�� � �ÖoVW�a�G��PR�O �ZEVa�W �H]ÊE����!]�U¿XZa�GKL��VXZO�]�R ���©f\jli �sk/t4LNXhG�� � �ÍEHXMY �\ÿ
7ÙGKJ¿W 	 >lªD�qYcL��~W�XMOIL��VXZE��ÍOIU��MO �ZEVa�W �V]!E����7]�U¿XMa�GKL��VXMO �H] � �qYcW��PRKW�WBO��µE����ÕW�RÊGTJMEHX¦G�>lª�K
¢¿UMRIGTJ¿W�R �NW�G3] �PR�E����7]�U¿XMa�GTL��PXMO�¯ r f5jli ��k t u%w|f\jli �si � � j-k

± ¬ �;¯ � �ÔYcL�� � � 7 � Gp 7 � �
¢��PR ������NW�EHXÙ]�U¿XMa�GKL��VXMO p�r fDh�inj-k/tZu%w fDh�iUjlk �NW�G{± ¬ � p � r � ± ¬ � Gp � KÃ¾!�MOIW�R	oPW4GKJMEHG�¿R ���¼W�RKGkÿ³��L � �H]�± "±J����¶Y¿O~LÕXÙGKJMW�OTE��~W¦aäE ÿ ] �PRv± ¬ KÊþ��VXZOIL¶YcW�R/]�U¿RKGKJMW�R~GKJMW�]�U¿XMa�GTL��PX

 r f\jli ��kDt°u%w|f\jli �9i � � j-k
YcW`EZX¿W�Y �\ÿ


L�CB � iU�n�U�ni B t�� � B � B ¬ �U�U� B t �
¾!�MOKW�R�oVWBX��3a:GTJ¿WS] �������3a3LÕX����¿R ���¼W�RKGKLNW�O �V]�± ¬ r

ª�j



� ¿ � ¿ GÑJ����¶Y¿O/GKJMEHGÃYcL�� � �E7 � 
�¬ 7 � � 	®K ¿ X �VR5YcW�R/G�� �MR��3oPWÃGTJ¿L¶OµL�GÃLNOÐOKU�_Ða�LNW�XhGµG �
OKJ��3aÈGKJMEHG�W�EPa5J ���PX����~L¶E���� �V] �ÕW�X��HGTJ �¶EHR �VW�RäGKJMEVXX2$-ª��¼W����VX��POäG � 
\¬ 7ÆK��×WCa�EVX
���\o\L��VUMO��NÿvEMXMY E ���VX����~LNE��«�6U �V] �NW�X��HGKJ O �µE����NW�R�X_$-ªµOKUMa5J�GKJZE�G��¦¬���
�¬`�6U&K�¾�X
GTJ¿W��HGTJ¿W�R3JMEVXMY �¿UZOILNX��/GKJ¿WS]^EPa�G3GTJME�G �PXFf\jli �sk

B ¬Z �H� � � j � B Z � �
LÕGSa�EHX �¼W~OIW�W�XGTJME�G���¬~��� � � j � �W� � ¯«i%a3JMW�RTW�Ç�YcW�X��HGTW�O�GKJ¿W��ÕW�X��HGTJ �H] �ÇEVXMY
¯×Eµ]�UMXMa�GTL��PX �H]ÏY¿W��VRTW�W�O �µE����NW�R�GKJMEVXFÇ K ¿ XMYcUMa�GKL��VX �PXGKJMW �NW�X��VGKJ �H]Å�ÇÿhLNW��¶Y¿O�GKJMW
�¿R ���H]�K

� ¿�¿ � �äJ¿WSE����PU¿XhG%�H]`]�UMXMa�GTL��PXMO¶¯ r f5j5i �sk/t°u9wxf5jli �si � � jlk�] �PR a3J¿L¶a5J{± ¬ �W¯ � �´� I > � � 	L¶OäE�G �ÕW¢EVOIG �-h �{K�¢��VR��¿R �3ohLNX��CGKJ¿L¶O����MOKW�R�oVW3GTJME�Gä] �PR>E�����¯ r f\jli ��k t u9wxf\jli �9i � � jlk
± ¬ � 
 ¬ ¯ � u 	 >-ª7� O -Ö� � � 7 � 
 ¬ ¯ 7�> 7 � � O -Ö� � �;¯ ¬ 7 � 
 ¬ 7�>l¯ ¬ 7 �

� O -W� � �;¯ ¬ 7 � 
 ¬ 7 � 7H>��W¯ ¬ 7 � 7 ��� � 	¡u�± ¬ �W¯ ¬ � i
LWK W5K��)± ¬ � 
�¬n¯ � � ± ¬ �;¯9¬ � ��� I >-ª � 	®K�M�O
O	�hUMEVRKLNX���EHXMY �CU���GTL����NL¶a�E�GTL��PX�a3L�GTJ 
�¬µEHRTW�¿L EkW�a�GKL£oVW �µE����MLÕX��hO#�3oPW�R�GKJ¿W�OKW�G��H]�]�UMXMa�GTL��PXMO°¯ r f5j5i �sk/t�u%w f\jli �9i � � j-k4GKJMWa��NEVL��Á] �������3a�OnK
¿ X �HGTJ¿W�R§a��VR5Y¿O��ML�]Åa>W"G5EHbVW�E~GKRTU��Nÿ4R5EHXZY
����]�U¿XMa�GKL��VXB¯ r f5j5i �sk/t¦u%w f\jli �9i � � jlkGKJMW�X�± ¬ �W¯ � �=� I > � � 	 a3LÕGKJFOKL��PX¿L¼E¼a�EHXhG �¿R ���ZE��¿L��ÕLÕGkÿlK ��Xc] �PRIGTU¿XME�GTW��Nÿ���a>W"a�EVX�X��HG�OKJ��3a

GKJMLNO!] �PR�GKJ¿W7��j�� ¸ � �Öo�EHRTLNEVXPG5O �V]ZR5EHXMY���� k�XnX���[Q^3R
]�U¿XZa�GKL��VXZO�a3J¿LNa5JÂa��VU��¶Y	�¼WäX¿W�a�W�OTOKEVRKÿS] �PR�VUMR�Y¿LNOIGKLNX��VUMLNOKJ¿LNX��BE������VRTL�GTJ��¦K �äJMLNO!L¶O �ZW¢a�EHUZOIW·aÊWäY
�BX��HG�OKW�WäEHX\ÿ7a>E ÿB] �PR�E������Nÿ\LÕX���GKJMW
E�� �3oVW"Y¿LNOIGKLNX��VUMLNOKJ¿LNX��ÑE������PRKLÕGKJ���OIGKR5EHL��VJhGI] �PR	aäEHR5Y
�NÿµLÕXGTJ¿WCa�EVOKW�/¦�Hª�K �äJ¿W#�VX��Nÿ?aäE ÿ\�
�VU¿G�aÊWµOKW�W~LÕX×GTJ¿W������~W�XhG"LNOBG �UMOKW�GTJ¿W~] �������3a3LÕX����^E��������POIGCa'�������ÕW��\LÕGkÿ �¿RTW�OKW�R�o\LÕX�� �GKR5EHXZOk] �PR��µE�GTL��PX �H]�]�U¿XMa�GKL��VXMO p d�  t LNXhG��/]�U¿XMa�GKL��VXMOÃa3J¿L¶a5J �µE��ÃLNXhG��?f5jli �si � � jlk5K��×WYcW¢OKa�RKL��ZW�GKJMWCGTRTEVXMOk] �PR��µEHGKL��VXFLNX E ���PRKW��VW�X¿W�R5E���] �VR ��a3J¿L¶a5J a'�PU��¶Y±E��¶O�� �¼W�UMOKW�]�U�����LNX
�HGTJ¿W�R�OKL��/L��¶EHR�OKL�GTUME�GTL��PXMOUK

0 ÷ * ÷hûD2 ,n.&*"8 û32 * ü�ú%A � ("*)+l,n. ú * ý .;*L, ú f\jliU�n�U�`iQI%k5i7I � ª
�×WBYcW¢OKa�RKL��¼W�J¿W�RKWSEHX ���¼W�R5E�G��PR8� t T m T } ��a3J¿W�RTW�G�iQILi�� EVRKW � �POKLÕGKL£oµXME�GTU¿RTE��7XhU��#�¼W�R5O

]�U���E����ÕLNX���� X G EHXMY¦I X ª-t ��a3J¿L¶a5JÃEPOKOKL��VXMOÏG��/W�EPa5J �� ���ÕW¢EHXµ]�UMXMa�GTL��PX pFr f/hsiUjlk/t°u%wf/hsiUjlk>E�I\�ÌXZEHRTÿS]�U¿XMa�GTL��PX � t T m T } � p � r f/hsiUj-k } u%w|f/hsiUjlk>OKUMa5J"GTJME�G�GKJMWä] �������3a3LNX���J����¶Y¿O r) ¿ ] p JMEPO ���3aÇa��������NW'�cL�Gkÿ�a7K R/K G/K�G �:E �NEVR��PW×X\U�� �ZW�R �H]~RTW��NWUo�EHXhGFX��PXhUMX¿L�] �PR��
a'�������ÕW��cL�Gkÿ �~W¢EVOKU¿RKW¢OÊGKJ¿W�X � t T m T } � p � JMEVO �\G����sK) ¿ ] p LNO4EÙRTEVXMY
��� ������NW�EHX:]�U¿XMa�GTL��PX:GTJ¿W�X��ä] �PR¦b �¶EHR �VW±W�X��PU��VJ���� t T m T } ��� �PbcO
� OKU�_Ða�LNW�XhG �ÕÿÐR5EHXZY
��� � K
�äJ¿W"a��VXMOIGKRTUMa�GKL��VX4LNO �MEPOIW¢Y �PX4GKJ¿WS] �������3a3LÕX��CGTW�a5J¿X¿L¶a�E��
 Ï÷�AeAc2 s�$�� X-]~[Q^lS��°G�^-R%�~I � ª t �·^-R%�{[Q^5Se����^-] T;V TWV&X3R�(F� �Wb � iU�n�U�UiQb m � X�N�ª t �ÅV~r [9r>�TF��[�b Z ^-]	[Ã�sXD� V TWV � [ÂRL^3TWP�]	^�«RsP�� i [U]Q�ÅNQP\� � �h�¼V R\Y�b �*� �U�U� � b m �Zª-t2� Th�s[`]	[~V��²^�NQP�R%SUT;V&X-R¯41 r fDh�inj-k t u%w|f/hsiUjlk ��V Th� Th�s[�N`X��h��X��V R�Y~�%]	XQ��[U] T;V&[`���

��^ � � X3]~^�h��-�i²j � - � I2�ÅV T ��X����D�²Î ¯ Ò �1 �~- � Îl�´b Z r
� i ��¯L��^D�~^Wk�X/X�£[�^-R��5[QS`V�� V&X3RÁTW]	[Q[���V TF��^3T·�°XD� T·�WI²u j � G � j���[Q^�N�� r

CSû�ú`ú2� $ M YcW�a�LNOKL��VXÓGTRKW�W)] �PR×EÔ]�U¿XMa�GKL��VX�¯ r fDh�iUjlk t u9w f5j5iU�n�U�`iQI%kÙL¶OæE:UMOKUME��
������NW�EHX4YcW�a�LNOKL��VXÃGKRTW�WB] �VRÃa3J¿L¶a5JÑGTJ¿W��NW�E�]^O3EVRKW �¶E��¼W����ÕW¢Y �\ÿ�j5iU�U�n�`i�I�K��äJ¿W
a'�����¿U¿GTE�GTL��PX
���cYcWLNOµOIGKR5EHL��VJhGK] �VR�a>EVRTY�K"�×WLNYcW�XhGKLÕ]�ÿ �MEVRIGTL�GTL��PXMO°ª-t��©b � � �U�n� � b m �\ÿ �CU��ÕGKL¶OKW�GTO
(�� �;b � in�U�U�ni�b m � K)¢��PRCW¢EVa5J�GÛEHXMYeI � ª-t �!EHXMYæW¢EVa5J �MEVRIGTL�GTL��PX)(´�µ�Wb � iU�n�U�`iQb m � a>WYcWUEMX¿W4GKJ¿Wa��VRTRKW¢O � �VXMY¿LÕX��F]�U¿XMa�GTL��PX�¯ 1 �\ÿ �PL�o\LNX��×E×YcW¢a�L¶OIL��VX)GKRTW�W¦± t1 ] �PR°¯ 1 �V]�GKJMW
E����¿R����¿RTLNEHGKWSOIL£¸�W°�W��X\U�� �ZW�R �H] �ÕW¢E�]^O � K��×W"Y
�~GKJMLNO �\ÿÐLNXMYcUZa�GKL��VX«Kþ��NW�EHR �Nÿ��P] �VRÆI°�Hj�GKJ¿L¶O>GKRTW�WSa'�PXMOKLNOIGTO��H]�E�OKLNX����NW!�NW�EH] �¶E��¼W����ÕW¢Y �\ÿ � j � K��äJ¿W
OKL�¸�W�L¶O§j
EHXZY �µE�G5a5J¿W�O>GTJ¿W"OIGTE�GTW��~W�XhG �V]�GTJ¿W��ÕW ���~EsK

ªlª



¿ ]sG��=jäEHXMY²I��´ª�� �MEHRKGKLÕGKL��VX�ª5�²j � j � GKJMLNO�GKRTW�Wäa'�PXMOKLNOIGTO �H]��PX¿WÊLNX¿X¿W�R�X��\Y¿W��¶E��¼W����ÕW¢Y�\ÿv� � EHXMYÑG�a����NW�EH]^O �NE��ZW ���NW�Y � j � EVXMY � ª � K¿ ]�I³�©ª EHXMY G � j�EVXMY ( �|�WbliQbIU � i°b � bIU�� ª-t ��GTJ¿W�X GTJ¿W�GKRTW�W¦±vt1 a�EHX �¼W
��LNXMYcUZa�GKL£oVW �Õÿ � a��VXMOIGKRTUMa�GTW�Y4EVO>] �������3a�O r _�W�G¶Ç�� �µE �LfDb5iQb=U@k"EHXMY ���MOKW�R�oVW�GKJZE�GÆÇ�� ª-t Ò � K±vt1 a��VXMOKLNOIGTO!�H]ÏEÃO �PU¿R5a�W	�¶E��¼W����ÕW¢Y �\ÿ¦� t � �VX¿W/OIUZa�a�W¢OKO��VR�LNOBE �NW�EH] �MGTJ¿W#�VGKJ¿W�RBOKUMa�a�W�OTO �PRL¶O�± t Ò �� � Ò ¬ ��\» T ¬  Ò �@� K ¿ G
] �������3a�OSW�EVOKL��Õÿ �hÿ LÕXZYcUMa�GTL��PX×GKJMEHG"GKJ¿WÐOKL£¸�W �H]¶±vt� q T q � � LNO"EHG	���POIGG � j5K	 �3a �ÕW�G"UMO§E��æEHR �¿L�GTRTEVRKÿ G � j��)I � ª
��EHXMY×E �MEHRKGKLÕGKL��VXL(����;b � in�U�U�ni�b m � �V]Ãª-tLK_`W�G�UMO�E��4GKJ¿W�U¿X¿L��hU¿W��NÿYcW`EMXMW�Y4@�i~j � @ � I �M] �PR�a3J¿L¶a5JBb �8� �n�U� � b 
 Ò � � ª t Ò � EVXMYb � � �U�U� � b 
 � ªlt Ò � K_`W�G{b=U
 � ªlt Ò � u �;b � � �n�U� � b 
 Ò � � �·b � 
 � b 
 u�bIU
 �a(HU��|�;b � iU�U�n�UiQb 
 Ò � iQbIU
 � �ÏEVXMY( � �g�;b � 
 iQb 
 � � �U�n�UiQb m � K%¾!�MOKW�R�oVW�GKJMEHG � �VGKJ:( U EVXMY7( � EVRKW �MEVRIGTL�GTL��PXMO �H]�ª t Ò � K±vt1 a�EVX �ZW±Y¿W`EMX¿W¢YÛEVOÐE)O �PU¿RTa�W �NE��ZW ���NW�Y �\ÿ � t ��GTJ¿WFh-�ÅOKUMa�a�W�OTO �PR��H]SGKJ¿W O �PU¿RTa�WL¶O�± t Ò �1 � �ÊGTJ¿W j`�qOIUMa�a�W¢OKO��VRÐL¶O�E)a����\ÿ �H]²± t Ò �1 � ] �VR�a3J¿LNa5JÔGKJ¿W �NW�E�]^O�EVRKW �¶E��¼W����NW�Y �\ÿ
@�i=@ � j5iU�U�n�`i�IÐLÕXZOkGTW�EVY �H] jli�ª�iU�n�U� in�WI7u @ � � j5K
ÊÿµLNXMYcUZa�GKL��VX4J\ÿ�� �VGKJ¿W¢OIL¶OÊGKJ¿WSOIL£¸�W �H]�±vt1L¶O3E�G ���POIG

�E@Lu j � �@G�u j � � j � �WIÂu @ � �@G�u j � � j�� �WI~u j � G � I ueI � �;IÂu j � G � jl� ��
�×WCL¶YcW�XhGKLÕ]�ÿ�W�EPa5J�]�U¿XMa�GTL��PXÁ¯41 r f/hsiUjlk/t¦u%w f\jliU�n�U�`iQI%k~a3LÕGKJBI ������ÕW¢EHX�]�U¿XMa�GKL��VXMO

¯ �1 iU�U�n�`i�¯ m1 YcW`EMXMW�Y �\ÿ ¯ [ 1 �&� � � j &)( ¯�1��&� � � Y5�
�×W"a�E����«¯ � iU�n�U�ni�¯ m GTJ¿W{Se�s^3]	^5S`T![U] V��QTWV&S�k�XnX���[Q^3R�NQP�R%SUT;V&X-R��%�V]�¯«K9¾!�MOKW�R�oVW
t úMû�ú >&> 2cû ø s�$�� X3]~^��h���sXD� V TWV � [ÂRL^3TWP�]	^��R9P�� i [U]Q�¶G�^3R%��IL��V TF�?I � ª-t2�·^��h���s^3] TWV T;V&X-R��(cX�N ª t X�N5�£[`R�Y-TF�7I2�)^-R%�Â^�h�.Y5i�j � Y � I2��V TA��X�£�D�ÆTF��^3T"TF��[,k�X/X��[Q^-R§NQP�RLS`TWV&X3Rs��¯ [ 1 i�j �Y � I2��S�^-R i [G��] V TWTÖ[UR ^D��TF��[�� P���X�N�� [ �°X3RLX3�ÂV&^� �*��V Th� � �%� �U�U� � � m � �;I�uFj � G � j�r
CSû�ú`ú2� $ ��EVbVW/GKJMW ���VX����/L¶E��¶O�] �VR²¯ [ 1 a'�VRTRTW�O�� �PXMYcLNX��ÑG �4GKJ¿W �ZE�GKJZO
LÕX®±vt1 �NW�EVY¿LÕX��4G �
�NW�E�]^OÃa3LÕGKJ �¶E��¼W�� � E � K ��

	 �3a��!] �PRÐE���� � �hOILÕGKL£oVW�XMEHGKU¿R5E��äX\U��#�¼W�R5O�GÈEVXMY�Ica3LÕGKJI � ª-teE���GKJMW i ^���^3RLSQ[��
�MEVRIGTL�GTL��PX ( �H]vª t a'�VXZOIL¶OkGTLÕX�� �V]²ÌÙGKL��~W�O��;ª t >-I���EVXMYZIÁuZÌ�GTL��~W¢O �&ª t >-I � �¶a3J¿W�RTWÌ�� ªlt ���cY ILK ��W�X��HGTW �\ÿ ¯ �t T m in�U�n�Ui�¯ mt T m GTJ¿WÙa5JMEVRTEPa�GTW�RTLNOIGKL¶a ������ÕW¢EHXÚ]�U¿XMa�GKL��VXMOa'�PRKRTW�O�� �VXMYcLNX���G��W(�K
¢!L �ÛEæ]�U¿RKGKJMW�R � �hOILÕGKL£oVWFXZE�GKUMRTE���X\U��#�¼W�R?� X G �äEHXMY �NW�G �1�|ª t Ò } K·�×W±X��3a

YcWUEMX¿WFGTJ¿W ���ZW�RTEHG��PR � t T m T } K·¢��VRÃE���� ������NW�EHX ]�U¿XZa�GKL��VXZO pÐr fDh�iUjlk/tgu9w f/hsiUjlk �ÕW�G
� t T m T } � p � r fDh�inj-kU}Hu%wxf/h�inj-k �ZW"Y¿W`EMX¿W¢Y

� t T m T } � p � �@� � in�U�U�Ui�� } � �
m�
[ P �
Y\¯ [ � T m �CB � iU�n�U�ni B � � i

a3LÕGKJ B [ � p �@� � iU�n�U�`i	� } i	� �
[ � � �°a3J¿W�RKW � ��� �QiU�n�U�Ui
� � � ��YcW�X��HGTWÔGTJ¿W � � �POTOIL����NWZh���jU�

EVOTOKL��PX��~W�XhGTO��H]�� t Ò } � � in�U�n�Ui�� t LNX4GKJ¿W"a�EHX��PX¿L¶a�E�� �PRTYcW�RnK	 �3a Y¿W�X��VGKW��\ÿ�  } T m GTJ¿WµOIW�G �V]>E����!]�U¿XMa�GKL��VXMO7¯ r f/hsiUjlk } u%w f5jlin�U�n�`i�I%k\K ¿ X GKJMW
] �������3a3LÕX�� �NW����µE�aÊW~W�OIGKL��µE�GTWµJ��3a ��UMa5J±GTJ¿WÐYcL¶OkGTRKL��¿UcGTL��PXæLÕXMY¿UMa�W¢Y �\ÿ4� t T m T } � p � �PX  } T m YcWnohL¶E�GTW�O>]�R ��� GTJ¿W
U¿X¿LÕ] �VR ��Y¿LNOIGKRTL��MUcGKL��VX �VX¦  } T m �
 Ï÷�AeAc2 ��$�� V��Á^-R�^-] i V TW]	^-] f � P i �U[UT y X�N�  } T m ^-R%�Á�l[UR%X3T![ i f�/´Th�s[��L]	X i ^ i Vh� V T fÁX�NTF��[�[ � [URsTÆy �lr£] r£T r�TF��[�P�R9V N`X3] �|�-V�� T;] V i P�T;V&X-R�X � [`]°  t T m ��^3R%�'��V TF� �/=Th�s[²�%]�X i ^ i Vh� V T fX�N�TF��[?[ � [URsT y �lr£] r£T r·TF��[��3V�� T;] V i P�TWV&X3R �P��V&Se�®V��°V R%�3PsSQ[Q� � V&^+� t T m T } � p � i f P�R9V N`X3] �!�gf�3V�� TW] V i P�T![Q�°]	^-R%�5X3� k�X/X�£[�^-RÂNQP�RLS`TWV&X3Rs� pFr fDh�iUjlk/t°uLw|f/hsiUj-k r : �s[`R

Î /°uQ�/"Î � /LI�ª } Ò � ��j � I�ª Ò � � ¬
	 �
ª I



t úMû�ú >&> 2cû ø �«$�� N�G�i	� ^-]	[{S���X/XD�U[URcV R®� PsS��®^:��^f TF��^-T)N`X-]��´� ª-t Ò } V T5��X����D�°TF��^3T
ª � � `�I�ª } N`X3]7�UX-��[n` �Zj���TF��[UR

Î /°uN�/"Î � �g/.>` � � � � ^ �
CSû�ú`ú2� $ _�W�G�UMO�YcW�X��HGKW�K ��ª } KD¾!�MOKW�R�oVW!GKJZE�G`] �PR�E����l� dÁf/hsiUjlk } EHXZY
E����.Y5iÅj � Y � I �GKJMW �¿R ���ZE��¿L��ÕLÕGkÿÒGKJZE�G�¯«�&� � � Y �·a3JMW�RTWÁ¯ÖYcW�X��HGKW¢O�E)R5EHXMY���� ]�U¿XMa�GKL��VXÚYcLNOIGKRTL��¿UcGKW¢Y
EVa�a'�PRTYcLNX���G��)� t T m T } � p � �¿LNOäLNX®��jA>-I²u�ª Ò � iUj;>lI � ª Ò � � K¼þ��VXZOIW/�PUMW�XhG��Nÿ��
Î /°uN�/"Î � /%I��F��j;>-I � ª Ò � � �Ðu7/?�L/ � j � Isª Ò � � � u j��S/2KHIsª Ò � ��j � � � � Ò �

] �VR�O����~W ��d®��j5iUj � Isª Ò � � K4B�W�XZa�W��"Î /°uN�/"Î � /2KHI�ª Ò � ��j � I�ª Ò � � � ��äJ¿W
þ��VR �����NEVRKÿ
] �������3a�O �\ÿ~E������Õÿ\LNX��"GTJ¿W�a>W����Zb\X��3a3XµLNX¿W/�PUZE��NL�Gkÿ¦��j � �@�.> 	 �	� � � � 3] �VR�E������ � h���a3J¿LNa5J4ÿ\LÕW �NYMO��g/.>` � ��j � ��j;>`\K �	� � � �g/.>` � � � � ^ � ��
c :�÷±ü . ý ,/.&*"89(". ý/: .;*)8 2 >&8 úZû .&, :"A �ÅúMûp/?�³ª

¢��PRÖE����)O � ª���E�YcL¶OkGTLÕX��VU¿L¶OIJMLÕX�� E������PRKLÕGKJ�� ± ] �VRÓYcW �cGKJ O a�LNR5a�U¿LÕGTO �3oVW�R
f ��	�± i����²i�KN��± ¬ k±a�EVX �ZW YcW�OKL��PX¿W�YÛEPO~] �������3a�OUK �BL£oVW�XÛLÕX��¿UcG �MEVRTE��~W�GKW�RTO�GÓEVXMY
���@G � d¦G�� ��� � �5±�E��\W¢O �MEVRTE��~W�GKW�RTO�Ì
EVXMY'�G�EPO�GKJMW �~LÕXML��µE��ZXME�GTU¿R5E��¿X\U�� �ZW�RTO�]�U��¼E ���NLÕX��

j9�5ª3� ¬ � V � � � X ª ! EHXMY Ì V � ¬ X ��j;>�8 � � �G��
¾!�MOKW�R�oVW�GKJMEHG�j.�\ª§�´ª � Ñ 8���Ì²dD��� �����%�&G ��� �ZEHXMY �GFdD��� ����� ¬ �

V � ¬�� G � �¿EHXZY �NW�G �	µ��ª��tLK
M>G�X¿W'�\G �-±Þa������¿UcGTW�O�E!�MEHR5E��~W�GTW�RÅb7d#��� �����������%�&G ��� OKUMa5JCGTJME�G�] �PR �Á�´ª q L�G�J����NY¿OGKJZE�G

ª � �´j/ª �	 EVXMY �¶�@� � ª � � j � � ¬ �
�äJ¿L¶O3L¶O3E��£a>E ÿcO�� �hOKOKL����ÕWB] �PR¶G�i�� �¶EHR �VWSW�X��PU��VJ«K

�äJ¿W�X�± a5J����POKW�O>R5EHXMY������ÕÿÃEÂh���jU�ÅEPOKOKL��VX��~W�XhG,M�G �/GKJ¿W7o�EHRTL¶E����NW�OÃ� �t � � in�U�n�Ui�� t Ò q K±�EVa�a�W��cG5O×L �¡± ¬ �;¯ R � X � I > � � �	 �7a3J¿W�RKW³¯ YcW�X��HGTW�O×GKJMW=��j�� ¸�� ¸ � j � �Öo EVRKL¶EHXhG �H]� t T = T t Ò q � p � Kl¾!�MOKW�R�oVW�GTJME�G�GKJMWÊWno E��ÕUZE�GKL��VX �H]��PX¿W�o�E��ÕU¿W��H]�¯�X¿W�W¢Y¿O � �VR5EVa��ÕW·�PUMW�RTLÕW¢O�EVXMYWUo�E��ÕUMEHGKL��VXMO��H]�¯ �� T = i�¯9¬ � T = EVXMY{¯ = � T = �\L;K WlKhGTJ¿W�RTU¿X¿XMLÕX��CGKL��~W �V]ÍGKJ¿WSE������PRKLÕGKJ��,L¶O�� �PU¿XMYcW¢Y�\ÿF� �	 � � � ��� � a3J¿L¶a5J�LNO¶�hUMEPOIL�� ���Õÿ\X����~LNE����Nÿ � �VU¿XMY¿W�Y4LÕX�G�K¿ XµGTJ¿W�GTRKU��Õÿ~R5EHXMY
���,a�EVOKW���¯ R L¶OÊECRTEVXMY
���;]�U¿XZa�GKL��VXÑ]�R����1f5jli ��k\�tCLNXhG��{f5jli �si � � jlka3J¿L¶a5JÑL¶OäYcLNOIGKRTL��¿UcGKW¢YÃEPa�a��VR5YcLÕX��
G���GKJMEHG�YcLNOIGKRTL��¿UcGKL��VX �VX�  �t T = a3J¿L¶a5JÑL¶O>LÕXMY¿UMa�W¢Y �\ÿ~GKJMWU¿X¿LÕ] �VR ��Y¿LNOIGKRTL��MUcGKL��VX �VX   �t � q T ¬ o\L¶E � �t � q T = T �t ��3W �/W �#�¼W�R�GKJMEHG �\ÿ°� ¿	¿ � GTJ¿W��¿R����ME��ML��NL�GkÿBGTJME�G�± ¬ �;¯ � �=� I > � � �	 LNO!E�G �ÕW¢EVOIG jA>-ªÃa7K RnK GnKGKJMW�U¿X¿LÕ] �VR �ÞYcL¶OIGKRTL��¿U¿GKL��VX��VX°  �t T = Kcþ��VXMOKWn�hU¿W�XPG �Õÿ�� �\ÿ~þ��VR �����¶EHRTÿ I �VEVXMY~EVO�ª � � � Ñ I Ñ �	a>W ���cGTEVLÕX4GTJME�GäGKJMW��¿R����ME��ML��NL�GkÿÐGKJMEHG
�ÓEVa�a�W��cG5OäLNO3EHG ���POIG
j;>-ª � ��jA> � � � � � ? X j5j;>�j ���

	 �3aÈa'�VXZOIL¶YcW�R>GTJ¿W �MOIW�UMY
�PRTEVXMY
��� a�EVOKWBEVXMYÃY¿W�X��VGKW �\ÿ p GKJMWSOKW�a�RKW�Gä]�U¿XMa�GTL��PX{E��\W¢Y
�\ÿ4GKJ¿W��VR5EVa��ÕW5K�¾!�MOKW�R�oVW"GKJMEHG�] �VR
E������Á� j5i�ª�i I GTJ¿WC]�UMXMa�GTL��PXMO7¯ 	 r f/hsiUj-k t u%wÄfDh�inj-k
YcWUEMX¿W�Y �\ÿ

¯ 	 �@� � �³¯ 	 � T = � B � in�U�n�`i B � �
a3LÕGKJ B%[¡� p �&�«i	� [ � �~a3JMW�RTW � ��� �QiU�U�n�Ui
� � � � Y¿W�X��VGKWÒGKJMW � � �hOKOKL����ÕW:EPOKOKL��VX��~W�XhG5O �H]
� t Ò q � � iU�n�U�ni�� t LÕX
GTJ¿Wäa�EHX��VX¿L¶a�E����VR5YcW�R �¢a�EHX#�ZWäa'�����MUcGKW¢Y	�\ÿ7M
	 � � ¾���� DÁ¾ � ¬ �Åa�LÕR5a�UML�G5O�H]�YcW �cGKJ#O � ª~EHXMY4OKL�¸�W���� � ª � � j����¶�@� � ª � � j � ��¬lK«�^OKW�W�þ��PR������¶EHRTÿvª�K �þ��VXZOIW/�PUMW�XhG��Nÿ��P] �VRÊGKJ¿W �VL£oVW�XvÌ��\GKJ¿W�RKW�LNOäE�YcW��PRKW�W�Ì V � ¬!� ���Õÿ\X����/L¶E��4�~] �VR·a3J¿L¶a5JÐGKJMW
�¿R ���ME��¿L��ÕLÕGkÿµGKJZE�G�¯YcL �¼W�RTO>]�R ��� �ÐLNO3EHG ���POIG

I �@� ¬ � V � ¬	� u j � >��@� ¬ u j � ª Ò ! � �l� ¬ � V � � � ª Ò ! i
ª �



] �VR¶� �NEVR��PW�W�X��VU��PJ�K
B�W�XMa�W��7] �VR
EHXæE����PU¿XhG �V]>EHG �NW�EPOkG ���	� �H]äE�����h��£j`�qEVOTOIL��VX��~W�XPG5OnMCG��4GTJ¿W�o EVRKL¶E����ÕW¢O

� �t � � in�U�n�`i�� t Ò q L�GÒJ����¶Y¿OÙGKJZE�G GKJ¿WÖW�RTR��PR �¿R ���ZE��¿L��ÕLÕGkÿ��H]Á¯ R a7K RnK GnK!� R L¶OÒE�G �ÕW¢EVOIG
ª �5��¬ � V � � �!ª Ò ! �¿LWK W5Ks¯ R EHXMY{� R YcL �7W�R�a3L�GTJ4RTW�O��¼W�a�GäG �ÐE�G ���POIG

ª �5� ¬ � V � � � ª �t Ò ! X ��jA>8 � ª �t
LNX��¿UcG5OUK¿[\U���� �hOIW�GKJMEHG a>W�JZEDoVW�a5J����hOIW�XÐOIUMa5J4EpM3K��äJ¿W�X��cEVOÏGKJ¿WSYcW��PRKW�W �H] � R L¶OÊO��µE����ÕW�R
GKJZEHXF��j;>8 � � G �5a>W �PW�G��\ÿ¦��L � GTJME�GÃ± ¬ �;¯ R �,X � I > � � �	�ihL;K WlK���± EVa�a�W��¿GTOÅa3LÕGKJ �¿R����ME��ML��NL�Gkÿ
I > � � jljA>�j ��K�� W����cGTEVLÕX¦�hUMEVOKL�� ���Õÿ\X����/L¶E��ÍYcL¶OIGKLNX��VU¿L¶OKJ¿LÕX��/R5E�GTL��9K

ª �

ftpmail@ftp.eccc.uni-trier.de, subject ’help eccc’
ftp://ftp.eccc.uni-trier.de/pub/eccc
http://www.eccc.uni-trier.de/eccc
ECCC
 ISSN 1433-8092



