
���������	��
����� �������	������������������ �!��"$#%�������'&(���)���	��
�*��� &(�,+-�.�

/10325476 85412:9<;>=@?*ACBDACBD4
EGF�H�I

JLKNMPORQTSVUXWNYZU\[X]C^`_Tacb�deS1SXQ
f UXgPhiQkjlWNmXnX] EGo KVJ3M\pXq

[Xn\WrjlWrjlU7s	gtn�Qkdvuxw SVg

yz�BD{G|};~9��CA>AC?`zk6 8
I����	�

� n��r_�u�SX� F�F f � ] E����
f UXg�hrQkjlWrmXnX] EGo KVJ3M\pXq

n\�k�rWrWNn�QT_�s	g�je_�u�n\Wr�

/1?L4�2��T�8CB��DBD�>�<?t|�03�C��8541�>A
�N��F f�f F�o@��� UXw�dlU\[
� Qkgtn�WNn\� E n�Qkjl�kjen�Qk�

q3MXM\q3M��.je���T�NQZ�. Xn�_¡_¡nX]>brQkUX¢rw n
hCSV�rw�arUX�rW�s.�T�>n\wLux�kUXw�dlU\[Xuxw n\U3u��DQ

£¥¤<¦\§©¨*ªi«X§
¬ ncn 3�idlUXj®¢¯_Tarn��rQTS`°¡n\w _TjeSV¢±UXdemXn�hiQkU�_¡n\wkar¢ijl²��rnX]�Y@aijlwka�g�UL³Xn\�´�CSV�T�Tjehidln�UX¢±n NUXw _

w SVgt�i�N_TUL_TjlSV¢µSX�~_TaNn	�Cn�QT�DSXQkg�UX¢iw n¶SX��UX¢�ULQTh�je_¡QkULQT[���ULQkje_·[ � wkarn\wT³µn�QTQTSXQ � w SXQTQTn\w _Tjl¢Nm�w S3WNn
UX��WNn\w S1Wrn\W�h1[	_TaNnZhCn\dljen��3�rQTSX��ULmVUL_TjeSV¢�UXdlmXSXQkje_Targ¸��SXQ�_TaNnRhijl¢iULQT[.n�QkUX�T�NQTnZwkaiUX¢r¢Nn\dvu � arjl�
_¡n\wkar¢ijl²��rn´jlgt�rQkS© Xn\��SV¢¯WNn\¢r�Tjl_·[�n� XSVdl�N_TjeSV¢-h�[�n NUXw _Tde[¹UXw�w SV�r¢�_Tjl¢NmG��SXQ�_TaNn´�¡_TUL_Tj®�¡_Tjlw�UXd
WNn��Cn\¢rWNn\¢rw�jln\�_TarUL_@n Njl�¡_@h>n�_ºY�n�n\¢GhCn\dljen��»�rQTSX��ULmVUL_TjeSV¢cgtn\�k�TULmXn\��u o de_TaNSV�NmVac_TaNnPn NUXw _
�rQTS`°¡n\w _TjeSV¢�UXdemXn�hrQkU�_¡n\wkai¢rjl²1�NnRj®�»w SVg��i�N_TUL_TjeSV¢rUXd®de[�jl¢�_¡QkUXw _TULhidenR��SXQ¼w S3WNn\�»SX��dlULQkmXn�hidlS1wk³ �
den\¢NmX_Ta5]Nje_Zw�UX¢µhCn¶n ½�w�jen\¢�_Tde[�UL�r�iQTS\Njlg�UL_¡n\W¾_¡StmVje Xn.QkjlmXSXQTSV�r�Z�N�r�Cn�QZUX¢rWµdeS©YRn�QhCSV�r¢rWr�
SV¢µ_TaNn�h�je_Zn�QTQTSXQ¿QkUL_¡n\�@SX�¼ULQThije_¡QkULQk[´�iULQkjl_·[ � wkaNn\wk³�w S1WNn\�\u

À Á)Â,ÃZÄÅ¹Æ�Ç�È�ÃZÉ`ÅcÂ
ÊË?��`032>Ì�BDA>?`z.6 8>?��Cz�01ÍC�D?*ÎÏ01Ð)?©Ñc�`BD?*2N6 ��ÒG�`03Îc�C�>6�BD2CÓ´6 8C?tÍ>B�6.?*z�z�03z.z 476 ?�01Ð�4�2¹41z�ÍCB®6 z�41z�ÒcÍC��0���{
�541z�B�6¡ÒN�¡��8>?`��{��`0iAC?�ÔR41Ì�AC?*�`0iAC?`AÕÍrÒ�4-Í~?`��BD?*Ð��Cz�03�541ÓN476 BD012×Öº|.�@Ø�AC?`�*0�A>?`z�412CAÙ�CÌ�?*AÕ0XÚ3?*z�6 8>?
ÍCB�2541z�Ò�?`z�41Ì��>z�?t��85412>2C?`�@Ö·|.y@Û	Ø©;�Ü��Cz.Îc016�B�Ú�4�6 B�032cBDÌ¶6�854�6.6�8C?tz�?*Ì��C�®6 Ì	01Ð�Ì��>��8¯4¾�*03Îc�C�>6�476 BD012
�L4�2ÝÌ�?*z�Ú1?�41Ì�412Ý03ÍrÞ�?`�*6�B�Ú1?¯Ðß�C2C�©6 B�032¸B�2$4±Ì�?`41z���8ÝÐß01z�Ó30i0iA¸�*0�AC?*Ì`;áà	8C?¯�CBD012C?`?*z�BD2>ÓË�54��<?*z
ÍNÒ�â¼�CÍNÒ3Ô@?*6`;Õ4���;¸ãlä©å�Ôæ�8CB���8×412541�®Ò�ç*?`A×412CA�01�>6 B�Î�B�ç`?`AÕBDz�z�?`Ó3�>�è41z´�D0Xæ.�¡A>?`2CÌ�B�6¡ÒË�541z�B®6¡ÒN�¡��8C?*��{
Öºâ)ét�@Û	Ø@�*0�A>?`Ì¶A>?`�`0iAC?*A,ÍrÒ�4¾|¶�êA>?`�`0iAC?*z.412CAG�CÌ�?*A,0VÚ1?`z¶6�8C?�|¶y�Û}ÔiAC?*Î�032>Ì�6 z�4�6 ?*AG6 8C4�6.032>?
�`01�C�DA�AC?*Ì�B�Ó32��L41�C41�`B®6¡Òr�¡41�C�Cz�0N41��8CB�2CÓ��*0�AC?*ÌtÍNÒ�03�>6�BDÎcBDç*BD2CÓ�6 8C?µ�*0�A>?`Ì�Ðß03z}6�8C?`B�z}�~?`zkÐß03z�Î�412C�*?
41Ì�Îc?L41Ì��Cz�?*AË�CÌ�BD2CÓ,6�8C?�AC?`2CÌ�B�6¡Ò�?©Ú303���>6 B�032�6 ?*��8C2CBDër�C?�;�à	8>?c2C41Î�?ÙìkAC?`2CÌ�B�6¡Ò±?©Ú303���>6 B�032Cí�æ¶41Ì
BD2cÐ·41�*6�BD2N6�z�0iAC�C�`?*A�BD2c6 8C?�BDÎc�<01z�6�4�2r6@�54��<?*z¶ÍNÒ�îPB���8541z�A>Ì�032,4�2CA,ï�z�Í5412C{�?�ãñð7å�Ôræ�8C0¾?\òi6 ?`2>AC?`A
6 8>?�6�?`��8C2>BDër�C?�6 0�85412CA>�D?�Î�01z�?�Ó3?*2C?`z�41�¼AC?*�`0iAC?`z�Ì}412>A¯��854�2C2C?`��Ì`;

Ü��Cz¥0Xæ�2�ì��Cz�07Þ�?`�©6 B�032�41��Ó3?`ÍCz�41í¹6 ?`��8>2CBDër�C?,ÍC�>BD�DA>Ì�032Ë6 8C?�AC?`2CÌ�B�6¡ÒË?*Ú103�D�>6�BD032Ù6 ?*��8C2CBDër�C?�Ô
412CA$41Î�?*�DB�03z 4�6�?`Ì�B�6�ÌGÎ�4VÞ�03z�ó�4Læ�;õô�41Î�?*��Ò1Ô	AC?`2CÌ�B�6¡Ò¸?*Ú103�D�>6�BD032¸032C�®ÒêÍ<?*�`03Îc?`Ì�?\ò>41�*6�æ�8>?`2
6 8>?�àR4�2C2C?`zµÓ1z 41�C8�z�?`�Cz�?`Ì�?`2N6 B�2CÓ�6 8C?,�*0�AC?GBDÌ¾�©Ò��*�D?\��Ðßz�?*?1ÔZæ�8CB��D?��>z 41�©6 BD�`41�@�`0iAC?`Ìµ2C?©Ú3?*zc8C4XÚ1?
�*Òi�*�D?©��Ðßz�?*?�Ó3z�41�C8CÌ*;.Ü}ÐR�`03�Cz�Ì�?�Ô~A>?`2CÌ�B�6¡Ò¹?*Ú103�D��6 BD012-B�Ì�Ì�6 B��D�<�CÌ�?©Ðß�C��Ô�Í~?`�L4��CÌ�?�Ðß03z�Ì�03Îc?t�`�D41Ì�Ì�?`ÌP01Ð
�`0iAC?*Ì`ÔR012C?G�`412ÕAC?*Î�012CÌ�6�z 4�6�?c6�854�6¥41Ì´6�8C?cÍC�D0i��{3�¡�D?*2CÓ16�8Õö 41�C�Cz�0N41��8C?*Ì¥B�2>÷52CB®6¡Ò3Ô)6 8C?�?*ø<?`�*6�Ì
01Ð}�*Òi�`��?`Ìc�L412×Í<?¹2C?*Ó3�D?*�*6�?`A�;¸ù�0Xæ�?*Ú3?*z`Ô.6�854�6c8541ÌcÎ�?`412N6µ6 85476G4�2541��ÒiÌ�?`Ìc�CÌ�B�2CÓÙ6�8C?¹AC?`2>Ì�B�6¡Ò
?*Ú103�D��6 BD012±6�?`��8C2>BDër�C?G8C4XÚ1?GÍ~?`?*2Õ?*ø<?`�©6 B®Ú3?`�®Ò±�DB�Î�B®6 ?`A¯6 0¯41�C�Cz�03�Cz�BD4�6 ?µ�*�è41Ì�Ì�?*Ì�01Ð¶�`0iAC?`Ì´BD2±6 8>?
BD2�÷52CB�6�?tÍC�D0i��{3�¡��?`2CÓ16�8,�DB�Î�B®6L;

ú¡2��`012r6�z 41Ìk6LÔ~03�Cz�6 ?*��8C2CBDër�C?¾41�C�C��BD?`Ì	6�0�412NÒ-ÍC�D0i��{,�541z�B�6¡ÒN�¡��8>?`��{-�`0iAC?¥01ÐZ41z�Í>B�6 z�41z�Ò¹Í>�D0i��{N�
�D?*2CÓ16�8�;cîP?*�`?`2N6���Ò3Ô�é�BºÔ¼?*6L;�41�º;-ãñûVå¿854LÚ3?cÌ�8C0Xæ�2Õ8>0Væü6 0¹�<?*z�Ðß03z�Îý4,÷52CB�6�?µ�D?*2CÓ16 8Ù412C41��ÒiÌ�B�Ìt01Ð
z�?*Ó3�C�D41z�â�ét�@ÛË�*0�A>?`ÌR�>Ì�?`A¥0VÚ1?`z�6 8C?�|.y@Û};�à	8>?*Ò�æ¶?*z�?	4�ÍC�D?6 0�41254���Òiç`?@Í<0�6 8¾|¶��AC?`�*0�ACB�2CÓ�4�2CA
Î�47ò�BDÎ¾�CÎü�DBD{�?`��BD8C0i0�AµA>?`�`0iACB�2CÓCÔiÍC�>6@6 8C?*BDz�412541�®Ò�Ì�?`Ì@æ.41Ì��DB�Î�B®6 ?`A¾6�0¾4LÚ3?*z 41Ó1?`Ì.0XÚ3?*z¶?*2CÌ�?*Î¾ÍC�D?*Ì



01Ð	z�?`Ó3�>�è41z�â)ét��Û��`0iAC?`Ì*;�Ü��Cz¥412541�®Ò�Ì�BDÌ�41Ì¥�>z�?`Ì�?`2N6 ?*A�8C?`z�?,41��Ì�0-032C��ÒÙ4��C�C�DB�?`Ì�6 0-6 8C?G|.y@Û}Ô
412CA�æ�?c41z�?¾Ðß�Czk6 8C?*zt�DB�Î�B®6 ?`A¹6 0-|.�þAC?`�*0�A>BD2CÓCÔ¼Í>�>6t6 8C?�4�A>Ú�412N6�41Ó3?µ0�Ð�01�Cz�6 ?*��8C2CBDër�C?�B�Ì}6 85476
æ�?¥41z�?�41ÍC��?�6 0c412541�®Òiç`?t6 8C?��~?`zkÐß03z�Î�412C�*?t01ÐZ4�2rÒ�Ó3B�Ú1?`2Õÿ�����������ÿ��	�t�541z�B®6¡ÒN�¡��8C?*��{,�`0iAC?1;

à.æ¶0ê01Ð�6�8C?��Cz�?`Ì�?*2N6:4��>6 8C01z�Ì�z�?`�`?*2N6 ��Ò¸æ�z�016�?±4Õ�541�~?`zG032 4%ì�z�?*2C03z�ÎG41��BDç`4�6 B�032êÓ3z�03�>�Cí
Öºî�
�Ø	6 ?`��8>2CBDër�C?µæ�B�6�8�Ì�B�Î�B��è41z�Îc016 B®Ú�4�6 B�032CÌ�ã��å�;�à	854�6��541�~?`zt41��Ì�0��*032N6�41B�2CÌ�Ì�03Î�?¾41ACACB®6 BD012541�
Í541��{rÓ3z�03�C2CA�Î�4�6�?`z�BD41��æ�8CB���8�ÎG4LÒ-Í~?¥8C?*�D�>Ðß�C�¼6�0�Ì�03Îc?´z�?L4�AC?`z�Ì`;}à	8>?¾z�?*�è4�6�B�Ú3?�41A>Ú�412N6 41Ó3?`Ì�01Ð
6 8>?t�Cz�07Þ�?*�*6�BD032-41��Ó3?`ÍCz�4¥6 ?*��8C2CBDër�C?�41z�?�6 854�6�B®6	BDÌ¶?©ò>41�*6�Ðß03z	�*0�A>?`Ì	01Ð�Ì�Î�41�D�<ÍC�D0i��{3�¡��?`2CÓ16�8�ÔC4�2CA
6 8C4�6ZÐß03z��è41z�Ó3?`z��`0iAC?`Ì*Ô3æ¶?��L4�2µ?*Ñc�`B�?`2N6 �®Ò¥03Í�6�41B�2¾z�B�Ó303z�01�CÌZ412>Aµz 4�6�8C?`zR6�BDÓ38N6Í~03�C2>ACÌZ032¾6�8C?	ÍCB�6
?`z�z�03z�z 4�6�?1;�ú¡2¥6 8C?.î�
á41�C�Cz�0N41��8�ÔN032�6 8C?�016 8C?*zR854�2CA�Ô16�8C?	41�C�>z�0Lò�BDÎ�4�6 B�032CÌ�41z�?��`03Îc�541z�4�6 B®Ú3?*��Ò
�~0�03z���Ò��`032N6�z�03���D?`A»;

� �üÄ¿Å����tÈ�ÃZÉ`ÅcÂ ����������Ä��
ÊË?GÍ~?`Ó3B�2ÕÍNÒÙAC?*Ú1?`�D01�CBD2CÓ-6 8C?�z 4�6�8C?`z�Ì�6�z 41B�Ó38N6�Ðß03zkæ.41z�AÕÎ�4�6 8>?`Î�4�6 B��`Ì�01Ð	�Cz�07Þ�?`�©6 B�032 41��Ó3?`Í>z 4>Ô
41ÌPÎ�0�6 B�Ú�4�6�?`A-ÍNÒ-6�8C?¥�*032N6 ?\ò�6}01Ð03�>z��Cz�03ÍC��?`Î 01Ð¿4�2541��Òiç*BD2CÓ�|.�áAC?`�*0�A>BD2CÓ�01Ð4c�541z�B®6¡ÒN�¡��8C?*��{
�`0iAC?��CÌ�?`A:0XÚ1?`z	6 8C?´|.y@Û};

���! "$#�%'&�(*)+(-,.&0/
|¶?*�L41�CÌ�?��541z�B�6¡ÒN�¡��8>?`��{G�*0�A>?`Ì.4�z�?}��BD2C?`41z@412CAG6�8C?t|.y@ÛÝB�Ì¶Ì�ÒiÎcÎ�?©6 z�BD�1ÔNæ�?��L4�2,41Ì�Ì��CÎc?1Ô�Ðß01z�6 8>?
�C�Cz��<01Ì�?�01Ð<412541�®ÒiÌ�BDÌ*Ô16 8C4�66 8C?�4��D�®��ç`?*z�03Ì�ÍC�D0i��{¥B�Ì41��æ¶4LÒiÌ¿6�z 412>Ì�ÎcB�6�6�?`A�;�à	854�6¿Îc?L412>ÌZ6 854�64�Ðv6 ?*z
�541Ì�Ì�B�2CÓ�6�8Cz�03�>Ó38¯6�8C?���8C412C2C?*��Ô�6 8C?�ÍC�D0i��{,BDÌ�z�?*�`?*B�Ú3?*A±41Ì�4�Ì�?*z�B�?`ÌP01Ð¿ö ÍCB�6�ÌP6�854�6}41z�?�41�D�21G01z
3 Ô�æ�8C?*z�?}æ�?}�>Ì�?}6�8C?}ÌkÒ�Î¥Í<03� 3 6�0¾AC?`2>016 ?}412�?`z�41Ì��>z�?1;ZÊË?}æ�B��D��41Ì�Ì��CÎc?�6�8Cz�03�>Ó38C03�>6�6 85476¶6 8>?
��85412>2C?`�)BDÌ	Îc?`Îc03zkÒ���?`Ì�Ì`ÔCÌ�0c6�854�6	6 8>?�öýÍCB®6 Ì	æ�BD���»Í~?�?`z 4�Ì�?`A-BD2>AC?`�~?`2CA>?`2N6 �®Ò3;

ÊÕ?tB�2CAC?\ò�6 8>?tö ÍCB�6�Ì¶æ�B�6�8�6 8C?t��?*6�6 ?`z.4412CA,6�4�{1?�6 8>?t?`z 4�Ì��Cz�?t�Cz�03ÍC41ÍCBD��B�6¡ÒµÐß03z�6 8C?�4·6 8¹ÍCB�6
6 0¥Í<?65+7¡;¿ô�03z�ÎG4��D��Ò1ÔN01Ð)�`01�Cz�Ì�?1Ô>6�8C?}?*z 41Ì��Cz�?t�Cz�03Í541Í>BD�DB®6¡Òµ01Ð)?©Ú3?`zkÒ�ÍCB®6¶Ì�8C03�C��A�Í~?�?`ër�541�ºÔ�Í>�>6	B�6
æ�BD�����Cz�0XÚ3?�Ú1?`zkÒG�CÌ�?*Ðß�C�<6 0¾�*032CÌ�B�AC?`z@6 8C?*ÎÏÌ�?`�54�z 4�6�?`��Ò1;�8}Ì	4�2�?©ò>41Îc�C�D?�Ô�B®Ð�ö:9 û>Ôi6 8C?*2-ð<;�9>=
�~03Ì�Ì�BDÍC��?GÍC��0���{rÌµ�`01�C�DA Í~?,z�?*�`?*B�Ú3?*A�Ô@412CA�6 8>?�ÍC�D0i��{?1 3 1�æ�BD�D�@Í~?�z�?*�`?`B®Ú3?*Aêæ�B®6 8��Cz�03Í541Í>BD�DB®6¡Ò
Ökä�@A5CB�Ø-5ED7ÖTä0@F5 ; Ø\;HG¯01z�?cÓ3?`2C?*z 41����Ò1Ô�æ¶?�æ�BD���RÐß0��*�CÌ�032±6 8C?c�Cz�01Í541ÍCB��DBDÌk6 B��¥Îc0�AC?*�Ì��C��8Ù6 85476
6 8>?�Ì�41Î��>�D?�Ì��54��`?¥B�ÌP6�8C?´Ì�?*6}01Ð¿ð<I �~03Ì�Ì�BDÍ>�D?�z�?*�`?`B®Ú3?*A�ÍC�D0i��{rÌ`Ô~412CA:4�Ó3B®Ú3?`2¯z�?*�`?`B®Ú3?*A�ÍC�D0i��{KJ
BDÌ	z�?`�*?`B�Ú1?`A-æ�B�6 8¹�Cz�03Í541Í>BD�DB®6¡Ò

L Ö�J�Ø�9 M7ONQPSR 5+7TMU NQPWV
ÖkäX@?5 U Ø ÖkäXØ

æ�8C?*z�?YJ0Z�BDÌ�6 8>?¥Ì�?©6t01ÐÍ>B�6 ÌP?`z�41Ì�?*A�ÍNÒ-6�8C?¥��8C412C2C?*�Z412CA[J]\�BDÌ�6 8>?¥Ì�?©6t01Ð�*03z�z�?`�©6 ��Ò-z�?`�`?*B�Ú1?`A
ÍCB®6 Ì`;

ÊÕ?±æ�BD���}Í~?±BD2N6 ?*z�?`Ìk6 ?*A BD2 �*03Î��>�>6 B�2CÓêëi�C412N6 B�6�BD?*Ì¹6�854�6¯41z�?±4XÚ1?`z�41Ó3?`Ì¯0XÚ3?`z¯41�����<01Ì�Ì�B�ÍC�D?
z�?*�`?*B�Ú3?*A¹ÍC�D0i��{rÌ`Ô541Ì@æ¶?*BDÓ38N6�?`A¹ÍNÒG6 8>?��Cz�01Í541ÍCB��DB�6�BD?*Ì01Ð)6 8C?�z�?`�*?`B�Ú1?`A¹ÍC��0���{rÌ`;à	8r�CÌ*ÔCæ¶?�æ�BD�D�~Í~?
BD2N6�?`z�?*Ì�6�?`AcBD2Ùì�?©Ú3?`2N6�Ì�í_^ 6�854�6@41z�?.Ðß03z�Î�41����Ò�AC?©÷52C?`A�41Ì¿Ì�?©6 Ì¿01Ð~�~03Ì�Ì�BDÍC��?	z�?`�*?`B®Ú3?`AcÍC��0���{rÌ`;Rà	8C?
�Cz�03Í541ÍCB��DB®6¡Ò¹01Ð�412�?*Ú1?`2N6´BDÌ}6�8C?µÌ��CÎ 01Ð¿6 8C?µ�>z�03Í54�ÍCBD��B�6 B�?`Ì�01Ð¿6 8>?µz�?`�*?`B®Ú3?`A±ÍC��0���{rÌtB�2:6 8C?µÌ�?*6`;
`503zZ?\òC4�Î��C��?1ÔNB®Ð»ö:9 û�Ô36 8C?	?©Ú3?`2N6.^ 6 854766 8C?	÷5z�Ì�6@412CA�Ì�?`�`012CAGÍCB®6¿41z�?	?`z 4�Ì�?`Ac�`012CÌ�B�Ì�6 Ì¿01Ð~6 8>?
Ì�?©601Ð5z�?`�*?`B�Ú1?`A�ÍC��0���{rÌba<cdcd1+e	cdcfc<gP4�2CAµ8541Ì��Cz�03ÍC41ÍCBD��B�6¡Ò L Öh^¾Øi9j5CB-5ED7ÖkäE@�5 ; Ølk�5CB*5EDm5 ; 9n5CB-5EDX;ÊÕ?µB�2N6 z�0iAC�C�*?¥6 8>?¾2C016�BD032�0�Ð@4êì��Cz�0VÞ�?`�*6�?`A±�~03��Òi2C03ÎcBè4���ÔñíG41Ì�4GÐß�C2C�*6�BD032:01Ð¿6 8C?¥Ú�41z�Bè41Í>�D?`Ì
5+7¡;´�z�07Þ�?*�*6�?`A±�<01��Òi2C03ÎcBè41��Ì}4�z�?¾AC?©÷52C?*A±6�0,Í<?�6 8C?µÌ��CÍCÌ��C41�`?�01Ð@03z�ACBD254�z�Ò-�<01��Òi2C03ÎcBè41��Ì�Ì��C��8
6 8C4�6´2C0¯6�?`z�ÎýB�2Õ4-�Cz�0VÞ�?`�*6�?`A �~03�®Ò�2>03Î�BD41�R8C41Ì¥4¹2C032i�¡�DB�2C?L4�ztAC?`�~?`2CA>?`2C�*?�032 4�2rÒ±0�Ð¶6 8>?o5+7¡;
`503z¥?\ò>41Î��>�D?1Ôp5CBq5ED]@þðf5 ; B�Ì¾4:�>z�07Þ�?*�*6 ?*Aê�<03�®Òi2C03ÎcBè41�ºÔ¼ÍC�>6_5CB-5ED6@þðf5 D; BDÌ�2C016�4¯�Cz�07Þ�?*�*6�?`A
�~03��Òi2C03ÎcBè4���Í~?`�`41�CÌ�?�01Ð@6 8C?�ër�541ACz�4�6 B���AC?`�~?`2CA>?`2C�*?G032r5 ; ;GôP016 B��`?¾Ðßz�03Î ?`ër�5476 BD012$ÖTäVØ�6 85476
6 8>?��Cz�03Í541Í>BD�DB®6¡Ò�01ÐZ412NÒ¹�<01Ì�Ì�B�ÍC�D?�z�?`�`?*B�Ú1?`A�ÍC��0���{GBDÌP4c�>z�07Þ�?*�*6 ?*A��~03��Òi2C03ÎcBè4���41Ì�4�Ðß�>2C�*6�BD032-01Ð



6 8>?�5+7�;�9�BD2C�*?¥6 8>?¥Ì��>Î 01Ð@4�2rÒ-6¡æ�0,�Cz�07Þ�?*�*6�?`A��~03��Òi2C03ÎcBè4��DÌ	BDÌ}41�DÌ�0�4G�>z�07Þ�?*�*6 ?*A��<01��Òi2C03ÎcBè41�ºÔ
6 8>?}�Cz�03Í541ÍCB��DB®6¡Òµ01Ð)412NÒc?*Ú1?`2N6	B�2G03�Cz@�Cz�03Í541ÍCB��DB�Ì�6 B��	Î�0iAC?*�~Î¥�CÌ�6.41�DÌ�0�Í~?}Ó3B®Ú3?*2�ÍNÒG4��Cz�07Þ�?*�*6�?`A
�~03��Òi2C03ÎcBè4���;)Ü}Ð��`03�Cz�Ì�?�Ô�6 8>?@�>z�03Í54�ÍCBD��B�6¡Ò�01Ð5412�?©Ú3?`2N6RÎ¾�CÌ�6�41��Ì�0�Ì 476 BDÌkÐvÒtÌ�01Î�?¿Îc03z�?�*032CACB®6 BD012CÌ�s
2541Îc?`�®Ò3Ô5B®6�Î¥�CÌ�6P?*Ú�41���54�6�?�6�0�4�z�?`41�)2i�>Î¾Í<?*z�Í~?*6¡æ�?`?*2�ç`?*z�0G412CA:012C?´æ�8>?`2�41���»6 8>?'5+7Z41z�?�Ì�?©6
6 0�z�?L41�¼2r�CÎ¾Í~?`z�Ì�Í<?©6¡æ¶?*?`2�ç*?`z�0�412CA-032C?�;

à	8C?c03z�ACB�2541zkÒ��Cz�0�AC�>�*6´01Ð@6¡æ¶0¯�Cz�07Þ�?*�*6�?`AÕ�~03�®Ò�2>03Î�BD41�DÌPÎcBDÓ38N6t2C0�6�Í~?c4,�Cz�07Þ�?*�*6�?`AÕ�~03�®Òr�
2C03ÎcBè4���;�ÊË?¥A>?*÷52C?�6 8C?´03�~?`z 476 BD012:01Ð´ìk�Cz�07Þ�?*�*6�B�Ú3?�Î¾�C�®6 BD�>�DBD�`4�6 B�032Cí L B2t L D�0�ÐZ6¡æ¶0G�Cz�07Þ�?*�*6�?`A
�~03��Òi2C03ÎcBè4��DÌ L B�412CA L D¾6 0�Í~?G6 8>?�Ì 41Îc?,41Ì¥03z�ACB�2541zkÒËÎ¥�C��6�BD�C��BD�L476 BD012�Ô¼?©ò��`?*�>6�6 85476µ412NÒ ?\òr�
�~032C?`2N6�ÌµÓ3z�?`4�6 ?*z¥6 854�2�032C?�B�2Õ6 8C?G03z�ACB�2541zkÒÕ�Cz�0�A>�C�*6�4�z�?�Ì�BDÎc�C��Ò±z�?`AC�C�*?`A�6 0�012C?1;u`503z¥?\òr�
41Îc�C�D?�Ô.B�Ð L Bv9w5CB-5EDxk$5 ; ÔP412CA L D[9w5CB�ky5EDm5 ; Ô.6�8C?`2$6�8C?�03z�ACBD2C41z�Òê�Cz�0�A>�C�*6�æ�03�C��A$Í~?
L B L DY9z5 D B 5ED.k{5CB-5 DD 5 ; k{5CB-5 ; kj5 DD 5 ; Ô)æ�8CB��D?µ6 8C?c�Cz�07Þ�?`�©6 B�Ú1?��>z�0iAC�C�*6´æ�03�C�DAËÍ<? L B|t L D_95CB-5ED�k}5CB-5EDm5 ; kA5CB-5 ; kA5EDm5 ; ;¶�¿z�07Þ�?`�©6 B®Ú3?¥Î¥�C��6�BD�C��BD�L476 BD012GBDÌGì��Cz�07Þ�?`�©6 B®Ú3?`í�BD2¹6 8C?´Ì�?*2CÌ�?´6 85476
B�6�ìk�Cz�07Þ�?*�*6�Ì�í�412¹03z�ACB�2541zkÒ��~03��Òi2C03ÎcBè4��<B�2r6�0µ6 8C?�Ì��>ÍCÌ��54��`?¥0�ÐR�Cz�07Þ�?`�©6 ?*A:�~03��Òi2C03ÎcBè4��DÌ`;

ú�6¹BDÌ�?L41ÌkÒ$6 0ÕÚ1?`z�B�ÐvÒÝ6�854�6,�>z�07Þ�?*�*6 B®Ú3?��~03��Òi2C01Î�BD41�DÌc41z�?�4 ÎG476 8C?*ÎG4�6�BD�`41�	÷5?`��Aá0VÚ1?`z,6 8>?
03�~?`z�4�6 B�032CÌ¹01Ð¾01z�ACB�2541z�Òá41ACACB®6 BD012 412CA �>z�07Þ�?*�*6 B®Ú3?ÙÎ¾�C�®6 BD�>�DBD�`4�6 B�032�; à	8C4�6:Îc?L4�2CÌ,6 854�6-6 8>?
Ì�6 412CA54�z�A:�*03ÎcÎ¾�>6�476 B�Ú1?1Ô~41Ì�Ì�0i�`Bè476 B�Ú1?1Ô~412CA¯ACBDÌk6 z�BDÍC�>6�B�Ú1?´�D4Læ�Ì�Î�4LÒ¹Í<?´�CÌ�?*A�;	ÊÕ?´z�?©Ðß?`zP6 0�6 8CB�Ì
÷5?*�DA-41Ì�ì��Cz�07Þ�?`�©6 BD012¯4��DÓ3?*ÍCz 4>;ñí

���q� ~��+,p�W#���)�(�,b&����-�b#2�0�+����/������i�-�����!�0/F,b�K~u�+,.�0�i��(��!(*)�(�#�/
ÊË?�2C0�6 ?1Ô5�>Ì�BD2>Ó�?*ëi�C4�6 B�032 ÖTäVØ.412CA-6 8C?�AC?©÷52CB®6 BD012-0�ÐZ�Cz�07Þ�?`�©6 B�Ú1?�Î¥�C��6�BD�C��BD�L476 BD012�ÔN6 854�6�Ðß03z�4�2rÒ
�~03Ì�Ì�BDÍC��?Pz�?`�*?`B�Ú1?`A�Í>�D0i��{YJ¾Ô L ÖhJ�Ø�t L ÖhJ�Øi9 L Ö�J�Ø©ÔNæ�8CBD��?	Ðß03z@412NÒµ6¡æ¶0¾A>BDÌ�6�BD2C�©6@z�?`�*?`B®Ú3?`AGÍC�D0i��{rÌ
J'B.412CA�J]DXÔ L Ö�J'B�Ø�t L ÖhJxD\Øi9$�>;�`5z�03Î(6 8CB�Ì`ÔCæ�?�03Í�6�41B�2�6 8C?�Ðß03�D��0Xæ�BD2CÓ¾B�Î��~03zk6�412N6	z�?`Ì��>��6QsZÐß01z
412NÒ�6¡æ�0G?©Ú3?`2N6�Ì]^0B�412>A�^XDXÔC6 8>?´�>z�03Í54�ÍCBD��B�6¡Òc01Ð�6 8C?�BD2N6�?`z�Ì�?`�©6 BD012¯01Ð�^0B	412>A�^XD�B�Ì	Ó3B�Ú1?`2-ÍNÒ

L Ö�^�B���^XD©Øi9 L Ö�^�B�Ø�t L Öh^XD©Ø�� Ö�ð1Ø
ÊË?��`412Õ�Cz�0XÚ3?�6�8CBDÌ�ÍNÒÙ?©ò��5412>ACBD2CÓ L Öh^0B�Ø�412CA L Öh^XD©Ø�BD2N6 0¹6 8>?�Ì��CÎ�Ì´01Ð.6�8C?c�Cz�03ÍC41ÍCBD��B�6�BD?`Ì�01Ð
6 8>?`BDzt�*032CÌk6 B�6��C?`2N6�z�?`�`?*B�Ú1?`AÕÍ>�D0i��{iÌ*;¾à	8C?�032C�®Ò�Ì��Cz�ÚiB�ÚiB�2CÓ,�`z�03Ì�ÌT��6 ?*z�ÎcÌ�BD2 L Ö�^�B�Øpt L Ö�^6D\Ø�æ�B��D�
�`01z�z�?*Ì��~032CA¹6 0�6 8C01Ì�?�z�?*�`?`B®Ú3?*A:ÍC��0���{rÌ	6 85476P41z�?�BD2K^0B���^6D`;

ô�016�?µ6 854�6´032>?c2>03z�Î�41�D�®Ò-8541Ì L Öh^0B��r^6D©Ø09 L Öh^0B�Ø L Öh^XD©Ø}032C�®Ò�B�Ð@6 8>?c?©Ú3?*2r6�Ì_^0B�412>A�^XD
41z�?¾Ì�6 4�6 B�Ì�6 B��L41����Ò,B�2CAC?*�<?*2CAC?`2N6`;´à	8>?µz�?`Ì��C��6�01Ð¿?`ër�54�6�BD032�Ö�ð3Ø�8>03�DACÌPÐß03z�4�2rÒ¯6¡æ¶0,?©Ú3?*2r6�Ì`Ô)?*Ú1?`2
B�Ð)6�8C?*Ò-41z�?tÌ�6 4�6 B�Ì�6 B��L41����Ò�AC?`�~?`2>AC?`2N6L;

ÊÕ?´41��Ì�0�03Í>6 41BD2¹4�z�?*Ì��C�®6	Ðß03z.6 8>?´�>2CBD032¹01Ð�^0B	412>A�^XDls
L Ö�^�B���^XD©Øi9 L Ö�^�B�Ø�k L Öh^XD\Ø�@ L Ö�^�B�Ø�t L Öh^XD©Ø Öºû3Ø

�CÌ�BD2CÓ�?*ër�54�6 B�032�Öºð3Ø�4�2CA:6 8>?¾Ó3?`2>?`z 4����D4Xæ�Ì�01Ð¿�Cz�03Í541ÍCB��DB®6¡Ò3;6G¯03z�?¾Ó3?*2C?`z�41�D�®Ò3Ô5æ¶?�÷52CA�6 8C4�6�Ðß01z
� ACBDÌk6 B�2C�*6�?©Ú3?`2N6�Ì]^�7¡Ô

L Öi� 7¢¡£B ^�7·Ø�9 �¤ 7¢¡£B L Öh^�7ßØ Ö��NØ
412CA

L Öi�¥7¢¡£B ^�7·Ø�9'äX@ �¤ 7¢¡£B ÖkäX@ L Ö�^X7ßØ�Ø Ö§¦1Ø
æ�8C?*z�?�¨ BDÌ	�CÌ�?`A¹6 0cz�?`�>z�?`Ì�?`2N6}4��>z�07Þ�?*�*6 B®Ú3?´�Cz�0iAC�C�©6L;

© �wª«ª«�LÉ`È6�´ÃÉ`ÅcÂ ÃZÅ ¬� ®��tÈ�Å¹Æ�ÉLÂ[� ¯3ÅcÄ Ã|°[� ¬±³²
ÊË?¥�Cz�?`Ì��>Î�?´6 854�6P6 8>?�z�?L41AC?*z}B�ÌPÐ·41ÎcBD��Bè41z@æ�B�6�8¯6 8>?��54�z�B�6¡ÒN����8C?`��{-ÎG476 z�Blò-412CA¯�`03z�z�?*Ì��~032CACB�2CÓ
à�412C2C?*zÓ3z 41�>8cz�?`�Cz�?`Ì�?`2N6�4�6�BD032>Ì@0�Ð<�C41z�B®6¡Òr����8C?`��{¥�`0iAC?`ÌPã´�1åº;Zà	8C?cìkÚ�41z�Bè41ÍC��?¶2C0iAC?*Ì�í�BD2�4�à�412C2C?*z



Ó3z�41�C8±�`03z�z�?*Ì��~032CA±6 0,6 8C?cö ÍCB®6 Ì�6 z�412CÌ�Î�B®6�6 ?*A±0VÚ1?`zt6 8>?c��8C412C2C?*��Ô¼æ�8CBD��?¥6 8>?Õìk��8C?`��{±2C0iAC?`Ì�í
�`01z�z�?*Ì��~032CAê6 0�6 8>?vµ �54�z�B�6¡ÒÕ��8C?`��{rÌ�Ó3B�Ú1?`2êÍNÒ 6 8C?vµ z�0Xæ�Ì�01Ð}412�µ ÍrÒ�ö �C41z�B®6¡Ò ��8C?*��{
Î�4�6 z�B®ò<;�ÊÕ?¥�è41Í~?`�)6 8C?¾Ú�41z�Bè41Í>�D?´2C0�A>?`Ì�æ�B�6�8�BD2CA>BD�`?*Ì�Í~?`Ó3B�2C2CBD2>Ó�æ�B�6�8�6 8C?µ��?*6�6 ?`zx4�Ô)412>A��è41Í~?`�
6 8>?´��8>?`��{¹2C0iAC?`Ì	æ�B�6�8¹BD2CACB��`?*ÌPÍ~?`Ó1BD2C2CB�2CÓ¾æ�B�6�8,6 8C?��D?©6�6�?`zX¶5;

ÊÕ?¶z�?*ÚiB�?*æê6 8C?�03�~?`z 476 BD012¥01Ð56�8C?	|.��AC?*�`0iACBD2CÓ�41�DÓ301z�B�6�8CÎ Ðß03z�6 8C?¶|.y@Û};3à	8C?	|¶�±A>?`�`0iACB�2CÓ
41��Ó303z�B®6 8CÎ æ�03z�{iÌ�B�2,ACBDÌ��`z�?©6 ?�6�BDÎc?}B�6�?`z�4�6 B�032CÌ`Ôræ�8CB���8¹æ�?t�è4�Í<?*�<æ�B�6�8�6 8C?tB�2N6 ?`Ó1?`z.·\;à	8C?*z�?´41z�?
Îc?`Ì�Ì�41Ó3?*Ì�Ðßz�01Î Ú14�z�Bè4�ÍC�D?t2C0iAC?*Ì�6 0��`032>2C?`�©6 ?`A:��8C?`��{¯2C0�A>?`Ì6¸H7º¹3ã ·¡åR412CA:Îc?`Ì�Ì 41Ó1?`Ì�Ðßz�03Î ��8C?*��{
2C0iAC?`Ì�6 0µ�`012C2C?`�©6 ?*A¹Ú�41z�Bè41Í>�D?P2C0�A>?`Ì�¸»¹-7kã ·¡å�;�8��D��6 8C?�Îc?`Ì�Ì 41Ó1?`Ì	�L4�2,Í<?�B�2G032>?�01Ð)6 8Cz�?`?�Ìk6�4�6�?`Ì¼s
1CÔ0½-03zc412ê?`z 4�Ì��Cz�? 3 ;�ÊÕ?¹B�2CB�6�Bè41��BDç`?�6 8>?-Îc?`Ì�Ì 41Ó1?`Ì�¸»¹�7Tã´·¾9¿��å	6�0ÙÍ~?¹?`z�41Ì��Cz�?`Ì*Ô	412CA�6 8>?`2
�C�~A54�6�?�6�8C?À¸H7º¹1ã´·¡å�412>Av¸»¹-7kã ·¡å)Î�?*Ì�Ì�41Ó3?`ÌPBD2,6��Cz�2-4�6P?L4���8¯B®6 ?`z�4�6 B�032�Ô>41Ì	Ðß03�D��0Væ�Ì*;

8.6�?`41��8�B�6�?`z�4�6 B�032»·xÁ'ä3Ô<4�Îc?`Ì�Ì�41Ó3?'¸H7º¹1ã´·¡å�æ�BD���¼Í<?�412�?*z 41Ì��Cz�?�B�Ð4��D�¼BD2>�`03ÎcBD2CÓ�Îc?`Ì�Ì 41Ó3?*Ì
¸»ÂÃ7kã ·�@þä`åRÐßz�03Î 016 8C?*z���8C?*��{�2C0iAC?`Ìt4�2CA�Ðßz�03Î 6 8>?¾��85412C2>?`�41z�?¾41��Ì�0�?*z 41Ì��Cz�?*Ì`;¥Ü}6 8C?*z�æ�BDÌ�?¾B�6
æ�BD���N6�41{�?.032¾6 8>?¶Ú�41�D�C?�01Ð~412NÒ�BD2C�*03Î�B�2CÓP2C032���?`z 4�Ì��Cz�?.Î�?*Ì�Ì�41Ó3?`Ì*Ôr41ÌZÌ��C��8�Î�?*Ì�Ì 4�Ó3?`ÌRæ�B��D�i41�®æ.4LÒiÌ
Í~?�z�?`�DBD41ÍC��?1;28}�D�5��8>?`��{c2C0�A>?`Ì�æ�B��D�5B�2c6��Cz�2�Ì�?`2>A,4´Îc?`Ì�Ì 41Ó1?]¸»¹-7kã´·¡å�6�0�?`41��8��`012C2C?`�©6 ?*A�Ú14�z�Bè4�ÍC�D?
2C0iAC?1;@9i�C��8¹4�Îc?`Ì�Ì 41Ó3?�æ�BD�D�5Í~?t412�?`z�41Ì��Cz�?�B�Ð¼412�?`z�41Ì��>z�?�B�Ì�z�?`�`?*B�Ú1?`A�Ðßz�01ÎÏ4�2rÒ�016�8C?`z@Ú14�z�Bè4�ÍC�D?
2C0iAC?cBD2NÚ303�®Ú3?*A BD2±6 8C?��`032>Ì�6 z�41BD2N6`;-Ü�6�8C?`zkæ�BDÌ�?1ÔRB®6�æ�B��D�ZÍ~?�6�8C?cÍCBD254�z�Ò±Ì��>Î�0�Ð.6 8C?cBD2>�`03ÎcBD2CÓ
Îc?`Ì�Ì�41Ó3?*Ì�¸ U ¹�ã ·¡å�;�8þÚ14�z�Bè4�ÍC�D?�2C0iAC?PBDÌ¶Ì��C�`�*?`Ì�Ì�Ðß�C����Ò�AC?`�*0�AC?*A,4�6�6 8C?�?`2CA�0�Ð)412�B®6 ?`z�4�6 B�032cB�Ð¼4�2rÒ
��8C?*��{-2>0�AC?�03z.6�8C?���85412C2>?`�)Ì�?*2CACÌPB�6P4µ2C032���?`z�41Ì��Cz�?�Î�?*Ì�Ì 4�Ó3?1;

îP?*�L41���C6 85476�æ�B®6 8C03��6���03Ì�Ì¿01Ð�Ó3?`2C?*z 41��B�6¡Ò1Ô3æ¶?��L412G41Ì�Ì��CÎ�?�6 8C4�6¿6 8C?}41�D�l�¡ç`?*z�03ÌRÍC�D0i��{µBDÌ6 z�412CÌT�
ÎcB�6�6�?`A�Ô<Ì�0�æ�?µ�L412�Ì�4�Ðß?`�®Ò:B�Ó32C03z�?�6�8C?¾�~03Ì�Ì�BDÍCB��DB�6¡Ò,6�854�6�4�2rÒ}½�Îc?`Ì�Ì 41Ó1?`Ì�41z�?¾?*Ú1?`ztÌ�?*2N6�BD2�6 8>?
AC?*�`0iACBD2CÓc41��Ó303z�B�6 8>Î¯;�à	8i�>ÌPæ�?��`412-�`03Îc�C�D?©6 ?*��Ò���8C41z 41�©6 ?*z�BDç*?t6 8C?tÐß�C2C�©6 B�032CBD2>Óµ01ÐR6�8C?´|.�ÝAC?\�
�`0iACB�2CÓG4��DÓ303z�B�6�8CÎ ÍNÒ¹Ðß0��*�CÌ�B�2CÓG012¯6 8>?´Ðß03���D0Xæ�BD2>Óc?©Ú3?*2r6�Ì�s6Ä27Å¹1ã ·¡åºÔ~æ�8CB���8�z�?*�Cz�?*Ì�?*2r6�Ì�6 8C?´?*Ú1?`2N6
6 8C4�6¾Ú�41z�BD41ÍC��?�2C0iAC?H4tÌ�?`2CA>Ìµ��8C?`��{�2C0iAC?»¶Ù412�?*z 41Ì��Cz�?¹4�6¾B�6 ?*z 4�6�BD032u·	Æ.ÇÀ¹-7kã´·¡åºÔZæ�8CB���8×B�Ì¥6 8>?
?*Ú1?`2N6}6�854�6P��8C?*��{-2>0�AC?'¶GÌ�?`2CA>Ì�Ú�41z�BD41ÍC��?�2C0iAC?À4�4�2¯?*z 41Ì��Cz�?�4�6PB�6�?`z 476 BD012H·	Æ�Èo7�Ô5æ�8CBD��8-BDÌ	6 8>?
?*Ú1?`2N6¾6�854�6´Ú14�z�Bè4�ÍC�D?µ2C0iAC?o4}B�Ì´?*z 41Ì�?`A ÍNÒ±6 8>?G��85412>2C?`�hÆ¿412CA�É67Tã ·¡å�Ô�æ�8CBD��8 B�Ì´6�8C?c?*Ú3?*2N6¾6 85476
Ú�41z�BD41ÍC��?¥2C0iAC?�4.Ð·41BD��Ì}6 0¹Í~?µÌ��C�*�`?*Ì�Ì�Ðß�>�D��Ò±A>?`�`0iAC?*AÕ4�6�B®6 ?*z 4�6�BD032�·\;µà	8>?`Ì�?c?*Ú1?`2N6 Ì�41z�?µz�?`�D4�6 ?*A
ÍNÒ�6 8>?�Ðß01�D�D0Xæ�B�2CÓ¾?`ër�5476 BD012CÌ`ÔCæ�8CB���8-6�z 412>Ì��`z�BDÍ~?t6 8C?tÐß�C2C�©6 B�032CBD2>Óµ01Ð�6�8C?´41�DÓ103z�B®6 8CÎvs

Ä27Å¹3ã ·¡å£9nÈ�7S�  Â§N IiÊ 7¢ËÍÌ*¹
ÇÀÂÃ7Tã ·|@Ýä`å§e ÖhÎ3Ø

ÇÀ¹�7¡ã´·¡å£9 ¥
U N I�Ê ¹!ËÍÌ§7

Ä U ¹�ã´·¡å Ö§Ï1Ø

Éx7Tã ·¡å£9>È�7W�  ¹ÐN I�Ê 7ºË
Ç'¹-7kã ·¡å Öh=3Ø

æ�8C?*z�?�ö Öh¶iØ!Ñ�4@A>?`2C016�?`Ì�6 8C?�Ì�?*6P01Ð�2C0�A>?`Ì	6 85476}4�z�?t�`012C2C?`�©6 ?*A:6 0�2C0iAC?'¶�?\ò>�*�D�CA>BD2CÓc2C0iAC?�4�;
ÊÕ?�41z�?�BD2N6 ?*z�?`Ìk6 ?*A�BD2Õ�*03Îc�C�>6 B�2CÓ:�>z�03Í54�ÍCBD��B�6 B�?`Ìt01Ð	6�8C?`Ì�?�?*Ú1?`2N6 Ì�4LÚ1?`z 4�Ó3?`A�0XÚ3?*zµ41���@�~03ÌT�

Ì�B�ÍC�D?¥z�?`�*?`B®Ú3?`AÙÍC��0���{rÌ`;´ÊÕ?µ�`412±AC0�6 8>BDÌ�ÍNÒ��CÌ�BD2CÓ¹4,�Cz�07Þ�?`�©6 ?*AË�~03��Òi2C01Î�BD41�¼6 0,z�?*�Cz�?*Ì�?*2r6´6 8>?
�Cz�03Í541ÍCB��DB®6¡Ò�01Ð)?L41��8,?©Ú3?*2r6�0�Ð)BD2N6 ?*z�?`Ìk6LÔ54�2CAG6 8>?`2¹�CÌ�B�2CÓ¥6�8C?t41Í~0XÚ3?�?*ëi�C4�6 B�032CÌ`Ô��`03Î¥ÍCBD2C?*AGæ�B�6�8
?`ër�5476 BD012CÌ�Ö��rØ.412>A Öh¦3Ø©Ô>6�0�z�?`�D4�6 ?�6�8C?��Cz�01Í541ÍCB��DB�6�BD?*Ì`;�ÊË?t÷52CA¹6 8C?�B®6 ?`z�4�6 B®Ú3?t?*ëi�C4�6 B�032CÌ�s

L ÖhÄ�7º¹1ã´·¡åèØi9n5+7St ¤Â§N IiÊ 7¢ËÒÌ*¹
L Ö�Ç'ÂÃ7¡ã´·�@$ä`åèØ ÖhÓ3Ø

L ÖhÇÀ¹-7kã´·¡åèØi9�äX@ ¤
U N IiÊ ¹!ËÒÌ§7

ÖkäX@ L Ö�Ä U ¹1ã ·¡åèØ�Ø Ökäl�NØ

L Ö�Éx7Tã ·¡åvØi9>5+7Wt ¤¹ÐN IiÊ 7¢Ë
L ÖhÇÀ¹-7kã´·¡åèØ�� Ökä3äVØ



L Ö�Ç'¹-7kã ·�9$�7åvØi9�ä�B�Ì.6 8C?�BD2>B�6 BD41�DB�çL4�6�BD032��*032CACB®6 BD012�; L Ö�Éx7Tã ·iÔ Õ¸åvØ¶B�Ì�4µëi�C412N6 B�6¡Ò�01ÐR�C41z�6�BD�`�>�è41z
BD2N6�?`z�?*Ì�6`Ô�41Ì�B�6�z�?*�Cz�?*Ì�?*2r6�Ì�6�8C?�ÍCB�6	?*z�z�03z�z 4�6�?�4�6�2C0iAC?À4�47Ðv6 ?`z.6�8C?�AC?`�*0�A>BD2CÓc8541Ì	�*03Î��>�D?*6�?`A�;

ô�016�BD�*?@6�854�6�6 8C?*Ì�?¶?*ër�54�6 B�032CÌ�41z�?@BDA>?`2N6 B��L41�N6 0�6 8>?¶AC?*2CÌ�B®6¡Ò�?©Ú303���>6 B�032´?`ër�54�6�BD032CÌ)6 8C4�6�æ�03�C��A
Í~?�AC?*z�B®Ú3?`A�ÍNÒË41Ì�Ì��CÎcBD2CÓ¯41���BD2C�*03Î�B�2CÓ¹Î�?*Ì�Ì�41Ó3?`Ì´6 0:4¯2C0iAC?�4�z�?cÌ�6�476 BDÌk6 B��L41����Ò�B�2CAC?*�<?*2CAC?`2N6`Ô
?©ò��*?`�>6�6 8C4�6¾�Cz�03Í541Í>BD�DB®6 B�?`Ì´41z�?G2C0Xæ z�?`�Cz�?`Ì�?*2N6 ?`A¸41Ì¾�>z�07Þ�?*�*6 ?*A¸�~03�®Ò�2>03Î�BD41�DÌtB�2CÌ�6�?L41A�0�Ð�z�?L41�
2r�CÎ¾Í~?`z�Ì`Ô<412CA-�Cz�07Þ�?*�*6�B�Ú3?��Cz�0iAC�C�©6 Ì�41z�?´�CÌ�?`A:B�2CÌ�6�?L41A¯01ÐZ01z�ACB�2541z�Ò��Cz�0iAC�C�©6 Ì`;�ÊÕ?´?`Îc�C8541Ì�BDç*?
6 8C4�6�6�8C?`Ì�?}��854�2CÓ3?`Ì�z�?*Ì��C�®6�B�2c6�8C?�4�Í<0XÚ3?P?`ër�5476 BD012CÌ�Í~?`B�2CÓ»Ö!×rÿ�Ø��ºÔr?*Ú1?`2�æ�8C?*2G6 8>?��Cz�03Í541Í>BD�DB®6 B�?`Ì
41z�?´Ìk6�4�6�BDÌk6 BD�`41�D�®ÒcAC?`�~?`2CA>?`2N6L;

Ù ÚÛ°[� ² Ä¿É*ÃZÉLÈX�_�>ÜÝ��ª�Ä���Þ���Â,Ã���ÃZÉ`ÅcÂ
ÊË?��L412á?\ò��C�D03B®6GÌ�03Îc?��Cz�01�<?*z�6 B�?`Ì�01Ðt6 8C?:?*Ú3?*2N6 Ì,æ¶?±4�z�?:B�2N6 ?`z�?`Ìk6 ?`A B�2�Ô�412CA$6�8C?�|.y@Û}Ô�6�0
z�?*�Cz�?*Ì�?*2r6}6 8C?*Î Î�03z�?��`03Îc�541�©6 ��Ò1;.ú¡2:�C41z�6�BD�`�>�è41z*Ô>6 8C?�?*Ú1?`2N6 Ì�Ä�7º¹1ã´·¡åºÔßÇ'¹-7kã ·¡å�Ô+È�7�Ô<412CA�Éx7Tã ·¡å�41�D�
854LÚ3?µ6�8C?¾�Cz�03�<?*z�6¡Ò¯6 854�6}6 8C?©Ò��L4�2ÙÍ~?¾?\ò>�>z�?`Ì�Ì�?*A 41Ìt�C2>BD032CÌ}01Ð�Ø��������§Ø�ÿ�à�Ö�á�Ö�â+��ã�s�Ðß03zt412NÒ¯Ì��C��8
?*Ú1?`2N6]^�ÔCæ�?��`412-æ�z�B�6�?À^ä9�åbæ�ç æ ÔCæ�8C?`z�?�6�8C?'ç æ 41z�?�B®6 Ì	�`z�B�6�BD�L4��»?*Ú1?`2N6 Ì*;

8%�`z�B®6 B��L41�<?*Ú3?*2N6}B�Ì	412-?*Ú3?*2N6}�*032CÌ�B�Ì�6�BD2CÓµ01Ð�6 8>?´Ì��CÍCÌ�?*6�01Ð�41�D���~03Ì�Ì�BDÍ>�D?�z�?`�`?*B�Ú1?`A:Í>�D0i��{iÌ.Ðß01z
æ�8CB���8 4¹�`?`zk6�41B�2ËÌ�?*6�01Ð.2>0�AC?*Ì�Öv6 8C?[Ø��	�����§Ø�ÿ�à�ãlÖ��èØt41z�?�?*z 41Ì�?`AÕÍNÒ�6�8C?���8C412C2C?*��;H`503zt?\ò>41Î��>�D?1Ô
412 ?©Ú3?*2r6�A>?*÷52C?*AêÍrÒÙ6 8>?GÐ·41�*6�6 85476¾2C0iAC?`ÌGä3Ô¿ð�Ô4�2CA���41z�?�?`z�41Ì�?*A�BDÌ¥4:�`z�B�6 B��L41�¿?©Ú3?`2N6`Ô�4�2CA
6 8>?µ2C0�A>?`Ìµäèe\ð�em��æ¶01�C�DA�Í~?¾6 8C?µ�*03z�z�?`Ì��<032>ACBD2CÓ¹�*z�B�6�BD�`41��Ì�?*6`;�ÊË?cA>?`2C016�?�4��`z�B�6 B��L41��?*Ú1?`2N6´ÍrÒ
Ì�B�Î��>��Òµ��BDÌ�6�BD2CÓ�6�8C?P2C0�A>?`Ì¶B�2�B®6 Ì@�`z�B�6 B��L41�>Ì�?*6¶BD2�412CÓ3��?`AcÍCz 4���{1?*6�Ì`;¿à	8C?��Cz�03ÍC41ÍCBD��B�6¡Ò¥01Ð)4��`z�B®6 B��L41�
?*Ú1?`2N6´BDÌ�Ì�BDÎc�C��Ò¹6�8C?µ�Cz�0iAC�C�©6t01Ð¿6 8>?_5+7¿�`03z�z�?`Ì��<012CACBD2>Ó�6 0�6 8>?µ2C0�A>?`ÌtBD2�6�8C?¾�*z�B�6�BD�`41��Ì�?*6�Æ)Ðß01z
03�Cz	?\ò>41Î��>�D?1Ô L Öêé�äèe�ðWem�ìë Øp9>5CB-5EDm5+íX;à	8C?tz�?`41Ì�012�6 854�6¶6 8C?�?©Ú3?*2r6�ÌPæ�?t41z�?�BD2N6�?`z�?*Ì�6�?`A¹BD2��`412,Í~?t?©ò��Cz�?*Ì�Ì�?`A¯41Ì.�C2CB�032CÌ.0�Ð)�`z�B®6 B��L41�
?*Ú1?`2N6 Ì,B�Ì�6�854�6,4�ACACB�6�BD032C41�	?`z�41Ì��Cz�?`Ì,ÍNÒ×6 8C?���8C412C2C?*��41�®æ.4LÒiÌ�Ì�6�z�B��*6 �®ÒêBDÎc�541B�z�6�8C?:A>?`�`0iACB�2CÓ
�Cz�0��*?`Ì�Ì*;tà	8r�CÌ`Ô¼B®6��L4�2C2C016}Í<?¥6�854�6}?`z 4�Ì�BD2>Ó,4G�`z�B�6�BD�L4���Ì�?*6t0�Ð¿2C0�A>?`Ì�æ�03�C�DA:�L41�CÌ�?�412�?*z 41Ì��Cz�?�Ô
ÍC�>6�?*z 41Ì�BD2CÓ�Ì�03Î�?�4�ACACB�6�BD032C41�<2>0�AC?t01z	2C0�A>?`Ì	æ¶01�C�DA¹Ì�01Î�?*8C0Xæ ÷>ò�6 8C?��Cz�03ÍC�D?*Î¯;Rà	8CBDÌ	Îc?L412>Ì
6 8C4�6�æ¶?-�L412Ý41��æ¶4LÒiÌ�ÍCz�?L41{�A>0Væ�2Ý4 ìk�Cz�03Í>�D?`Îcí�?*Ú1?`2N6LÔ	Ì��C��8á41Ìc412×?`z�41Ì��>z�?:0i�`�*�Cz�B�2CÓÙ4�6�4
�541zk6 B��`�C�D41z.Îc?`Ì�Ì�41Ó3?�Ô5BD2N6 0µ6 8>?´ÎcBD2>BDÎ�41��Ì�?*6�Ì�0�ÐR?*z 41Ì��Cz�?*ÌP6�854�6��L4�2¯�`41�CÌ�?�6 8C4�6��Cz�01ÍC�D?*Î¯;

à	8C?t�Cz�03Í541ÍCB��DB®6¡Òµ01Ð�412,?©Ú3?`2N6�z�?`�Cz�?`Ì�?*2N6 ?`A-ÍNÒGB®6 Ì��`z�B®6 B��L41��Ì�?©6 Ì	�`412,Í<?��`03Îc�C�>6�?`A,Ìk6 z 4�BDÓ38N6��
Ðß03zkæ.41z�AC��ÒG�CÌ�B�2CÓc?`ër�54�6�BD032ËÖ§¦1Ø©;i`503z	?©ò>41Îc�C��?1ÔCB®Ð�^î9ïékäèe\ðèëC�?é�ðWe�ûðë���éh�ìë*Ô�6 8C?*2

L Öh^¥Ø�9 ä6@þÖTäX@?5CB-5ED©Ø�t Ökä�@�5EDm5 ; Ø�t ÖTä�@�5+í*Ø ÖkäVð3Ø
9 5CB-5ED|k}5EDm5 ; k}5+í.@�5CBq5EDm5 ; @�5CB-5EDm5+íb@?5EDm5 ; 5+í�k}5CB-5EDm5 ; 5+íd� ÖkäXûNØ

ÊÕ?�2C0�6 BD�*?	6 854�66�8C?��`z�B�6 B��L41��z�?*�Cz�?*Ì�?`2N6 4�6 B�032G01Ð»412c?*Ú1?`2N6¶B�ÌÎ�01z�?	�`01Î��54��*66 8C412c6�8C?��`03z�z�?\�
Ì��~032CA>BD2CÓ´�Cz�0VÞ�?`�*6�?`A��~03�®Ò�2>03Î�BD41��Ðß01zB�6 Ì¿�Cz�03Í541Í>BD�DB®6¡Ò3;)ÊÕ?P�L4�2�4LÚ303B�A��>2C2C?`�*?`Ì�Ì 41zkÒG�*032NÚ3?`z�Ì�B�032CÌ
BD2N6�0¯�Cz�07Þ�?`�©6 ?*A �<01��Òi2C03ÎcBè41��Ì�ÍNÒÙ2C016 B�2CÓ¹6 854�6´6 8>?��C2>BD032Õ412CAÕB�2N6 ?`z�Ì�?*�*6 B�032Õ0�Ð.�`z�B�6�BD�L4��?*Ú3?*2N6 Ì
41z�?¾41��Ì�0c�`z�B®6 B��L41�¼?©Ú3?`2N6�Ì`Ô)412CA¯AC?*÷C2CBD2CÓGBD2N6 ?*z�Ì�?*�*6�BD032:412CA��C2>BD032¯03�<?*z 4�6�BD032>ÌPA>BDz�?*�*6���Ò3;�à	8C?�BD2��
6 ?*z�Ì�?`�*6�BD032:01Ð6¡æ¶0,�*z�B®6 BD�`41�)?*Ú1?`2N6 ÌtB�Ì¿Þ��CÌk6}6 8>?¾�`z�B�6 B��L41�¼?©Ú3?*2r6tæ�B®6 8�4��`z�B®6 B��L41�¼Ì�?*6tÓ3B®Ú3?*2�ÍrÒ-6 8>?
ñ â+�§òfâ�01ÐZ6�8C?¥2C0iAC?*Ì}BD2-6 8C?´6¡æ¶0G�`z�B®6 B��L41�¼Ì�?*6 Ì¼Æ�?1;ñÓC;Té�äèe�ðèëp�?é�ðWe�ûðë.9óé�ä�e\ðWe�ûðë©;.ú�Ðæ¶?�854LÚ3?¥6¡æ�0
?*Ú1?`2N6 Ì�6 854�6}41z�?�?\ò>�>z�?`Ì�Ì�?*A�BD2¹6 ?`z�Î�ÌP01Ð�6 8C?*BDzP�`z�B®6 B��L41��?©Ú3?*2r6�Ìt41Ìx^�B�9î��7ôç.7�412>A[^XD69õ� U�öÀU Ô6 8>?`2

^�B���^XD�9 ¥
Ê 7Ò÷ U Ë

Öhç.7W� öÀU Ø ÖkäQ�rØ

æ�8C?*z�?áÖô4êeqøiØ�z�?*�Cz�?*Ì�?*2r6�Ì±41�D�}�541BDz�Ì¹01Ð¾B�2CACBD�*?`Ìv4G4�2CA{ø5; à	8>?Õz�?*Ì��C�®6:�`412 Í~?±Ì�B�Î��C��B�÷5?*A ÍrÒ
z�?*Î�0XÚiBD2>Ó¯4�2rÒ±z�?`AC�>2CA5412N6��`z�B®6 B��L41��?*Ú3?*2N6 Ì,Öß?*Ú1?`2N6 Ì´æ�8C03Ì�?c�`z�B�6�BD�L4��ZÌ�?©6�B�Ì´4¹Ì��C�~?`z�Ì�?*6¥01Ð¶Ì�03Îc?
016�8C?`z¿BD2>�`�D�>AC?`Ac�`z�B�6 B��L41�>Ì�?*6`; Ø_`503z?\ò>41Î��>�D?1ÔrB®ÐC^0Bi9³é�äèe\ðèë��Hé�ð�e�ûðë*ÔN4�2CAù^XD.9ïé�äèe\ð�e�ûðë��Hé�ûSem�ðë*Ô



6 8>?`2
^�B���^XDú9 ékäèe\ðWe�ûèë��?é�äèe�ðWe�ûSem�ðëC��é�äèe�ðWe�ûðëC��é�ðWe�ûWem�ìë

9 ékäèe\ðWe�ûèë��?é�ðWe ûSem�ìë Ökäd¦3Ø
ÊÕ?´41��Ì�0�03Í>6 41BD2

^�B���^XD�9 ¥ 7 ç.7W� ¥ U öÀU
� ÖkälÎNØ

æ�8CB���8��L412�4�ÓN41BD2¯Í<?¥Ì�BDÎc�C��B�÷5?*A¯ÍNÒ¯z�?`Îc0XÚiBD2CÓ,4�2rÒ¯z�?*AC�C2CAC412N6t�`z�B�6 B��L41�)?©Ú3?`2N6�Ì`;'`503z�?\ò>41Î��>�D?1Ô
æ�B�6�8ù^0B¿4�2CAH^XD.41Ì@Ó3B®Ú3?`2G41Í~0VÚ1?1Ôræ¶?P÷52CAù^�Bì�_^6D�9ïé�äèe\ð�ëS�»é�ðWe ûðëS�»é�ûWem�ìë*Ô7æ�8C?`z�?�æ�?�z�?`Îc0VÚ1?
6 8>?´�*z�B®6 BD�`41�»?©Ú3?*2r6Yé�äèe\ð�e�ûðë�Í~?`�`41�CÌ�?´B�6�B�Ì	�`032N6 41BD2C?*A¯B�2,016 8>?`z��`z�B�6 B��L41�<?*Ú1?`2N6 Ì*;

ÊÕ?¥�L412�6�z 41��{¹6 8C?¥?*Ú301�D�>6�BD032¯01Ð6 8C?¾|.� 4��DÓ303z�B�6�8CÎ¯Ô�4�Ì}Ó3B®Ú3?`2�ÍNÒ¯?`ër�54�6�BD032>Ì�ÖhÎ>Ô�Ï�Ô�=NØ©Ô<ÍrÒ
z�?*�Cz�?*Ì�?*2r6�BD2CÓ�?L41��8c?*Ú1?`2N6.B�2µB�6�Ì�`z�B®6 B��L41�Cz�?`�Cz�?`Ì�?`2N6�4�6�BD032�412CAc�~?`z�Ðß01z�ÎcBD2CÓ}6�8C?�2C?`�*?`Ì�Ì 41zkÒ��>2CBD032>Ì
412CA�BD2N6 ?*z�Ì�?`�*6�BD032>Ì¶41Ì@AC?*Ì��`z�BDÍ~?`A,4�Í<0XÚ3?�;à	8C?}�*032NÚ3?*z�Ì�B�032�B�2r6�0��>z�07Þ�?*�*6 ?*A��~03��Òi2C03ÎcBè4��DÌ412>A�6 8>?
÷5254��Z2r�CÎ�?*z�B��L41��?*Ú�41�D�C4�6 B�032:01Ð@�Cz�03Í541Í>BD�DB®6 B�?`ÌP�L412±Í~?¾�<01Ì�6 �~032C?*A±�C2N6 BD�RB�6�B�Ìt41�©6 �541����Ò-2C?*?`AC?*A�;
|¶?*Ì�BDA>?`Ì,6 8C?Ù41A�Ú14�2r6 41Ó3?�01Ð´�*03Î��C41�*6�2C?`Ì�Ì`Ô}6�8C?±�`z�B®6 B��L41��z�?`�>z�?`Ì�?`2N6�476 BD012 Ó3B®Ú3?*Ì,�CÌ¹BDÎc�<03zk6�412N6
ACB�z�?`�©6�BD2>Ðß01z�Î�4�6 B�032,41Í~03�>6	6�8C?��54�6�6�?`z�2CÌ�01ÐR?*z 41Ì��Cz�?*ÌP6�854�6�æ�BD���»�`41�CÌ�?´AC?*�`0iACBD2CÓµÐ·41B��D�Cz�?`Ì*;

û � üKý ���Q�n±>þv�_ý ª«�¼�

`RB�Ó3�Cz�?�äèsPàR412>2C?`z�Ó1z 41�C8�Ðß01zt4G�541z�B�6¡ÒN�¡��8>?`��{��*0�AC?�æ�B�6 8�6�8Cz�?*?¥Ú�41z�BD41ÍC��?�2C0iAC?*Ì`Ô¼�è4�Í<?*�D?`AÕä3Ô¼ð�Ô
412CA¯û>Ô54�2CA-6¡æ�0c��8C?`��{¹2C0iAC?`Ì*Ô5�è41Í~?`��?`AK¶�4�2CA�ÿX;

Û¶032CÌ�BDAC?*z�6�8C?µ6 B�2rÒ��`0iAC?µz�?*�Cz�?*Ì�?`2N6�?`A ÍNÒ�6 8>?cà�412C2>?`z�Ó3z 4��C8±BD2u`RBDÓ1�Cz�?�ä1;¾ÊÕ?µ6 z�41��{�6 8>?
?*Ú1?`2N6 ÌÀÄ�B�¹3ã ·¡åºÔCÄpDq¹1ã ·¡å�Ô£ÄpDqÂ©ã ·¡å�Ô�Ä ; ¹1ã´·¡åºÔ£Ä ; Â©ã ·¡å�Ô�Ç'¹ÐB`ã´·¡åºÔ£Ç'¹�D7ã´·¡åºÔCÇÀ¹ ; ã´·¡åºÔ�ÇÀÂ�D7ã ·¡å�Ô�Ç'Â ; ã ·¡åºÔCÉ'B*ã ·¡åºÔCÉ]DVã ·¡åºÔ412CArÉ ; ã´·¡åº;�|�Ò:AC?*÷52>B�6 B�032�Ô�6 8C?¥?*Ú3?*2N6 Ì�È�7¿41z�?�÷>ò�?`AÙ4�6]È»B�9 é�ädë©Ô£ÈoD09�é�ðèë*Ô»412CA�È ; 9�é�ûðë*;
à	8C?	?©Ú3?`2N6�ÌiÇ'¹ÐB`ã �7å�ÔðÇÀ¹�D7ã ��åºÔðÇÀ¹ ; ã��åºÔðÇÀÂ�D7ã ��åºÔN412>AYÇ'Â ; ã��å>41z�?.41�D�rBD2>B�6 BD41�DB�ç`?*A�6�0tÍ<?��`?*z�6�4�BD2µ?*Ú1?`2N6 Ì*Ô
æ�8CB���8¯Îc?L412>Ì�6�854�6	6�8C?*Ò-41z�?tz�?*�Cz�?*Ì�?`2N6�?`A�ÍNÒ,6 8>?´?*Î���6¡Ò,�`z�B�6 B��L41�<Ì�?©6_é§ë*;

ÊÕ?�B®6 ?`z�4�6 ?t?*ër�54�6 B�032CÌ�ÖhÎ3Ø©Ô)ÖhÏ3Ø©Ô�412>AÕÖ�=NØ©Ô>Ì�6�4�z�6 B�2CÓµæ�B�6�8-?*ër�54�6 B�032ÕÖhÎNØ\;ZÊÕ?t÷52CA
ÄiB�¹1ãeä`å£9³é�älë¼ÆÐÄpDq¹�ãeä`å£9ïé�ð�ë¼ÆÐÄpDqÂ ãlä*å£9³é�ðèë�ÆÐÄ ; ¹�ãeä`å£9ïé�ûðë�ÆÐÄ ; Â ãlä`å£9³é�ûðë¼� ÖkädÏ3Ø

à	8C?*2�Ô��CÌ�B�2CÓ�?`ër�54�6�BD032ËÖ§Ï1Ø©ÔCæ�?�÷C2CA
ÇÀ¹ÐB`ãlä`å£9äé�ðèë��?éºûðë¼ÆÐÇÀ¹!DXãlä`å£9äé�ädë��?éºûðë¼ÆÐÇÀ¹ ; ãlä`å£9äé�ädë��?é�ðèë¼ÆÐÇÀÂ�DVãeä`å£9³é�ûèë¼ÆÐÇÀÂ ; ãlä*åß9ïé�ðèë��cÖkäl=NØ

ï�Ì�BD2CÓ�?*ëi�C4�6 B�032 Ö�=NØ©Ô�æ¶?t÷52CA
ÉÀB`ãlä`å£9äé�äèe\ð�ë��?é�äèe ûðë¼ÆÐÉ]DLãlä*å£9ïé�ðWe�ûèë¼ÆÐÉ ; ãlä`åE9ïé�ðWe�ûèë¼� ÖkälÓNØ



â¼?*6P�CÌP?©ò>41ÎcBD2C?�Þ��CÌk6P032C?�01Ð�6 8C?*Ì�?´�`03Îc�C�>6 4�6 B�032CÌ � 6 8C?t032>?�Ðß01zXÉ]D7ãlä*å � B�2,Î�01z�?tAC?©6�41B���;ZÊË?
854LÚ3?

É]DXãlä`å£9jÈoD|�vÇ'¹�D7ãlä*å���ÇÀÂ�DVãlä*å§e Ö�ð��NØ
æ�8CB���8-�`412¹Í<?}BD2N6 ?*z��Cz�?*6 ?*A:4�Ì�ìkÚ�41z�BD41ÍC��?}2C0iAC?�ð¥æ�BD���<2>016	Í~?tAC?`�*0�AC?*A¹032,6 8C?�÷5z�Ì�6�B®6 ?`z�4�6 B�032GB®Ð
B�6¶BDÌ�?`z 4�Ì�?`A¹ÍNÒc6 8C?���8C412C2C?*�¼412CA,Í~016 8,��8>?`��{�2C0iAC?*Ì.Ì�?*2CA¹B�6¶412,?`z�41Ì��Cz�?tÎ�?*Ì�Ì�41Ó3?1;ñíËï�Ì�B�2CÓ¾03�>z
�Cz�?*ÚiBD03�>ÌPz�?`Ì��C��6�Ì`ÔCæ�?´÷52>A

É]D7ãeä`åß9ïé�ð�ë�� Öêé�älë���é�ûðë Ø���é�ûðë¼e Ö�ð�äVØ
æ�8CB���8Ë�`412ËÍ~?µBD2N6�?`z��>z�?*6�?`AË41Ì¯ìkÚ�41z�BD41ÍC��?¥2C0iAC?�ðGæ�BD�D��2C016�Í~?�AC?`�*0�AC?*AË012±6�8C?µ÷5z�Ìk6´B�6 ?*z 4�6�BD032
B�Ð6�8C?¾��854�2C2C?`�R?`z 4�Ì�?`Ìt2>0�AC?µð�Ô�412>A�6 8C?¾��8C412C2C?*�Z?`z�41Ì�?*Ìt2C0�A>?�ä¾03z�2C0�A>?µû>Ô¼412>A:6 8C?µ��8C412C2C?*�
?`z�41Ì�?*Ì¿2C0�A>?	û>;ñí±ï�Ì�B�2CÓt03�Czz��C�D?*ÌRÐß03zZÎ�412CB��C�C�D4�6 B�2CÓ��*z�B®6 BD�`41�iz�?`�>z�?`Ì�?`2N6�476 BD012CÌ`ÔNæ�8CB���8�4�z�?.z�?L41����Ò
Þ��CÌk6�z��C�D?*Ì�01ÐR��03Ó3B��1Ôræ¶?�÷52CA

É]D7ãeä`åó9 Ö!é�äèe\ðèë���é�ðWe�ûèë ØC�?éºûðë
9 é�ä�e\ðWe�ûðë���é�ðWe�ûèë
9 é�ð�e�ûðë¼� Ö�ð3ð3Ø

æ�8CB���8-�`412¹Í<?}BD2N6 ?*z��Cz�?*6 ?*A:4�Ì�ìkÚ�41z�BD41ÍC��?}2C0iAC?�ð¥æ�BD���<2>016	Í~?tAC?`�*0�AC?*A¹032,6 8C?�÷5z�Ì�6�B®6 ?`z�4�6 B�032GB®Ð
6 8>?´��8C412C2C?*��?*z 41Ì�?`ÌP2C0iAC?`Ì�ðµ412CA¯û>;ñí

Û¶032N6 B�2i�>BD2CÓµ6 0cÌ�01��Ú3?t6�8C?�B�6 ?*z 4�6�B�Ú1?�?`ër�54�6�BD032>Ì`ÔCæ�?´÷52>A
ÄiB�¹1ã ·�Áþð7å£9äé�ädë¼Æ�ÄpDq¹1ã ·�Áþð7åó9 é�ðWe�ûðë¼ÆiÄ2DqÂ©ã´·.Áþð7å£9³ékäèe\ðèë���é�ðWe�ûðë¼Æ

Ä ; ¹1ã ·�Áþð7åó9 é�ðWe�ûðë¼ÆiÄ ; Â©ã´·.Áþð7å£9³ékäèe�ûðë���é�ðWe�ûðë¼Æ Ö�ð1ûNØ

Ç'¹ÐB`ã´·.Áþð7åß9ïé�ðWe�ûðë¼ÆiÇÀ¹�D7ã´·.Áþð7åó9 é�ädë��?é�ðWe�ûðë�Æ ÇÀ¹ ; ã ·�ÁþðVå£9³é�ädë���é�ðWe�ûðë�Æ
ÇÀÂ�D7ã´·.Áþð7åó9 é�äèe ûðë��?é�ð�e�ûðë¼ÆiÇÀÂ ; ã´·.Áþð7å£9³ékäèe\ðèë���é�ðWe�ûðë¼ÆáÖ�ð<�rØ

412CA
É'B`ã ·�ÁþðVåß9ïé�äèe�ðWe�ûðë¼Æ|É]D7ã´·.Áþð7å£9³é�ðWe�ûðë¼ÆiÉ ; ã´·.Áþð7å£9³é�ð�e�ûðë¼� Ö�ðè¦3Ø

ÊÕ?¥�L412�?`41Ì�B���Ò¹?*Ú�41���54�6�?�6 8>?¾�Cz�01Í541ÍCB��DB�6�BD?*ÌP0�Ð@412NÒ:01Ð6�8C?`Ì�?¾?*Ú1?`2N6 Ì*;T8�Ì�032C?�?©ò>41Îc�C�D?�Ô<æ�?
÷52CA»Ô5�CÌ�B�2CÓ�?`ër�54�6�BD032ÕÖºûNØ\Ô

L Ö�Ç'Â�DXã´·.Áþð7åvØ 9 L Öêé�äèe ûðë ØCk L Öêé�ð�e�ûðë Øp@ L Öêé�ä�e�ûðë ØCt L Öêé�ðWe ûðë Ø
9 5CB-5 ; k 5EDm5 ; @�5CBq5 ; t�5EDm5 ;9 5CB-5 ; k 5EDm5 ; @�5CBq5EDm5 ; � Ö�ð�ÎNØ

8ÏÐß?©æÏ�*03ÎcÎ�?*2r6�Ì¾41z�?GB�2Õ03z�AC?`z*;[`RB�z�Ì�6`Ô�æ�?�Î�4XÒÙ01Ð.�`03�Cz�Ì�?,Ì�?*6�5CB�9 5EDo9�5 ; 9�5Ý4�2CA
z�?`41A 01ø¸z�?*Ì��C�®6 Ì¥Ðß01z´6�8C?�03z�ACBD254�z�ÒÙ�L41Ì�?Gæ�8C?*2ê41�D�6 8>?�?`z�41Ì��Cz�?��Cz�03Í541ÍCB��DB®6 BD?*Ì�41z�?�?`ër�541�º;:ÊË?
2C016�?-Ðßz�03Î ?`ër�5476 BD012CÌ�Öºðè¦3Ø¥6 8C4�6�6 8C?¯ÍCB�6c?`z�z�03z�z�4�6 ?*ÌGACB®ø»?*z�Ðßz�03Î ÍCB®6c6�0ËÍ>B�6LÔ¶412CA×6 854�6c6 8>?
4LÚ3?*z 41Ó3?�ÍCB®6t?`z�z�03ztz�4�6 ?µB�ÌcÖ�ðf5 D k{5E;©Ø � û>;¥ù�0Xæ¶?©Ú3?*z`ÔR01�Cz�6 ?*��8C2CBDër�C?�Ó3B®Ú3?*Ì´�*032CÌ�BDAC?*z 41ÍC�®Ò�Îc03z�?
BD2�Ðß03z�Î�4�6 B�032�6�85412¥Þ��CÌk6P6�8C?�4LÚ3?*z 41Ó3?´ÍCB®6	?`z�z�03z	z�4�6 ?*Ì � æ�?¥4��*6 �C41�D�®Òc÷C2CA¯�>z�03Í54�ÍCBD��B�6 B�?`Ì¿Ðß03z	?*Ú1?`zkÒ
�~03Ì�Ì�BDÍC��?P?*z 41Ì��Cz�?PÎc?`Ì�Ì�41Ó3?�4�6@?*Ú1?`z�ÒcB®6 ?`z�4�6 B�032�Ô3B�2C�`���CACB�2CÓt6 8C?P?©ò��C��BD�`B®6¿?`z�z�03z¿�54�6�6 ?*z�2CÌ¿6 85476@æ�B��D�
�L4��CÌ�?�?`z 4�Ì��Cz�?`Ì`;i8��D�501Ð�6�8C?Pz�?`Ì��C��6�Ì¶B�2c6�8CBDÌ@?©ò>41Îc�C�D?��`412GÍ~?�Ú1?`z�B®÷5?`A�ÍNÒ�?\ò��C�DB��`B�6���Òµ�*032CÌ�BDAC?*z�BD2>Ó
6 8>?G?`B�Ó38N6¥�~03Ì�Ì�BDÍ>�D?cz�?`�*?`B®Ú3?`A�Í>�D0i��{iÌ�412CAÕÌ��CÎcÎ�B�2CÓ-0VÚ1?`z´6 8C?*Î¯Ô�6 z 4���{iB�2CÓ:8>0VæÏ|.�õA>?`�`0iACB�2CÓ
æ�03�C�DA-�Cz�0��*?`?`A¹Ðß03z	?`41��8¯012C?�01Ð�6�8C?`Î-;



� ��Å�� �tÄ:�¾Â�Æ �wª«ª?�tÄ ¬ÏÅcÇ�Â�Æ«Þ
8}Ìc6 8C?-ÍC��0���{r�D?*2CÓ16�8Ýö BD2C�*z�?L4�Ì�?`Ì*Ô.6 8C?-2r�CÎ¾Í~?`z�01Ð��~03Ì�Ì�BDÍC��?¹z�?`�*?`B®Ú3?`AáÍ>�D0i��{iÌcÓ3z�0Væ�ÌG41ÌGð�IPÔ
Ì�0Ë?©ò>41�©6��L4��D�`�>�è4�6�BD032CÌµ�~?`zkÐß03z�Îc?`A×ÍNÒ×Ì��CÎcÎ�B�2CÓ±0XÚ3?`zG41�D�¶�<03Ì�Ì�B�ÍC�D?-z�?*�`?`B®Ú3?*A$ÍC�D0i��{rÌ�Í~?`�*03Îc?
BD2N6�z 41�©6�41ÍC��?1;�ï�2�Ðß03z�6��C254�6�?`��Ò1ÔX6 8C?¿?©ò>41�©6��Cz�07Þ�?*�*6�BD032�41�DÓ1?`ÍCz�4.Î�?©6 8C0iA´41�DÌ�0	Í<?*�`03Îc?`Ì)BD2N6�z 41�©6�41ÍC��?1Ô
?*Ú1?`2Ùæ�8C?`2Ù�CÌ�B�2CÓ,6 8C?��*z�B�6�BD�`41��z�?`�Cz�?`Ì�?`2N6�4�6�BD032»Ô�Í~?`�`41�CÌ�?µ6�8C?�2i�>Î¾Í<?*zt01Ð��`z�B®6 B��L41��Ì�?*6�Ì�2C?`?*AC?`A
6 0±z�?`�Cz�?`Ì�?*2N6�412�?©Ú3?*2r6cæ�BD���.41��Ì�0��C�®6 B�ÎG4�6�?`�®Ò±Ó3z�0XæÏ?©ò��<012C?`2N6 BD41�D�®ÒÕB�2×öË;�ôP?*Ú3?*z�6�8C?`��?`Ì�Ì*Ô¶6 8>?
�Cz�07Þ�?`�©6 BD012G41��Ó3?`Í>z 4tÎ�?©6 8C0iA�BDÌ¿01Ð»BD2N6 ?*z�?`Ìk6@?*Ú3?*2GÐß03z�D41z�Ó3?�öÙÔ>4�Ì@B®6¿�Cz�0XÚiBDA>?`Ì�4´Í54�Ì�BDÌÐß03zÌ�BDÎc�C�D?
412CA$6�z 41�©6�41Í>�D?¯41�C�Cz�0Xò�B�ÎG4�6�BD032>Ìc6�854�6Gæ�B��D�PÓ3B�Ú1?:z�BDÓ303z�03�CÌ��D0Xæ¶?*z�412>Aá�C�C�~?`z�Í~03�C2CA>Ì�032$6 8>?
�Cz�03Í541ÍCB��DB®6 BD?*Ì¶01ÐR41���»?*Ú1?`2N6 Ì�01Ð�BD2N6 ?*z�?`Ìk6L;

���! 	�,�
�#��� ,.��&���/
î�?`�L4��D�)6 854�6Pæ�?µ�L412�z�?`�Cz�?`Ì�?`2N6´41�D�¼6�8C?¾?*Ú1?`2N6 Ìt0�Ð¿BD2N6 ?*z�?`Ìk6}6�0��CÌt41Ì��C2CB�032CÌ}0�Ð¿�`z�B®6 B��L41�)?*Ú1?`2N6 Ì¼s
^î9$åbæ�ç æ ;ZÊË?´B�2N6 z�0iAC�C�*?�6 8C?�4��C�Cz�0Lò�BDÎ�4�6�BD032�0�Ð�6 41{rBD2CÓc412NÒG01Ð�6�8C?t?*Ú1?`2N6 Ì�01Ð�BD2N6 ?*z�?*Ì�6LÔ�4�2CA
Ì�B�Î��>��ÒÙz�?*Î�0XÚiBD2CÓ�012C?,03z¾Îc03z�?G01Ð�6 8C?,�*z�B�6�BD�`41��?©Ú3?*2r6�Ìùç æ Ðßz�03Î�B�6 Ì¥�C2CBD012�;ÙÊË?�÷5z�Ì�6��Cz�0VÚ1?
6 8C4�6�6 8CB�Ì�4��C�Cz�0Lò�BDÎ�4�6�BD032,Ó3B®Ú3?*ÌPz�BDÓ301z�03�CÌ	��0Xæ¶?*zPÍ~03�C2>ACÌ�012-6�8C?��>z�03Í54�ÍCBD��B�6 B�?`Ì�01Ð41����?*Ú1?`2N6 Ì�01Ð
BD2N6�?`z�?*Ì�6`;

�b�Ðòlò��	s	ú�Ðæ�?�6 41{1?¥032C?¥Ì��C��8�?*Ú1?`2N6'^�Ô<412CA:?`�DB�Î�B�254�6�?t032C?¥01z}Îc03z�?´01ÐZ6�8C?¥�*z�B�6�BD�`41�)?*Ú3?*2N6 Ì
Ðßz�01Î 6 8C?-�C2CB�032�Ô@æ¶?¯03Í>6�4�BD2¸412C016�8C?`z�?*Ú1?`2N6K^��$6�854�6cBDÌc4ËÌk6 z�BD�*6���ÒÕÌ�Î�41�D��?`zµÌ�?©6G0�Ðt�<01Ì�Ì�B�ÍC�D?
z�?*�`?*B�Ú3?*A ÍC��0���{rÌ`;�à	8r�CÌ`ÔR6�8C?c?*Ú3?*2N6Y^���BDÌ´4¹Ì��CÍ>Ì�?*6¥01Ð.?©Ú3?*2r6_^�Ô�412CA L Öh^��<Ø�� L Ö�^¾Ø\;Gú�Ð.æ�?
Ðß�Czk6 8C?*z}�`012CÌ�B�AC?`z�Ì��C��8�Ì��CÍCÌ�?©6 Ì�0�ÐZ6¡æ¶0,01z�Îc03z�?´?*Ú1?`2N6 ÌÀ^�7�Ô�6 8>?`2:6�8C?¥B�2r6�?`z�Ì�?`�©6 B�032�412CA:�C2CBD012
01Ð.6�8C?GÌ��CÍCÌ�?*6 Ì¥Î¾�CÌ�6¥Í<?�Ì��CÍ>Ì�?*6�Ì¾01Ð.6�8C?GB�2N6 ?`z�Ì�?*�*6 B�032 4�2CA �C2CB�032Õ0�Ð.6 8C?�03z�B�Ó3BD2C41�Z?*Ú1?`2N6 Ì�^�7�;
9�B�2C�`?�?`ër�5476 BD012CÌ�ÖhÎNØ\Ô)Ö§Ï3Ø\Ô�412CAÕÖh=NØ�Ðß01z�6�8C?´412541�®ÒiÌ�BDÌ	0�ÐZ|.�¸AC?`�*0�ACB�2CÓcBD2,6 8C?´|.y@Û 4��D�»�*032N6�41B�2
Þ��CÌk6t�C2CB�032CÌ�4�2CA�BD2N6�?`z�Ì�?`�©6 BD012CÌ�032:6�8C?`B�z}z�BDÓ38N6���85412CA:Ì�BDA>?`Ì`Ô~6 8C?¾41�C�Cz�0Xò�B�ÎG4�6�?`A�?©Ú3?*2r6�Ìt032�6 8>?
�D?©Ðv6	85412>A-Ì�BDAC?tÎ¥�CÌ�6P41��Ì�0¾Í~?tÌ��>ÍCÌ�?©6 ÌP01Ð)6 8C?*BDz	�`01z�z�?*Ì��~032CACB�2CÓµ?*Ú1?`2N6 Ì*Ô»4�2CA,6 8C?*BDz.�Cz�03Í541Í>BD�DB®6 B�?`Ì
æ�BD���<�*032CÌ�BDÌ�6�?`2N6 �®Ò�Í~?��D0Xæ�?`z.Í~03�C2>ACÌ	032�6 8>?}6 z��C?t�Cz�01Í541ÍCB��DB�6�BD?*Ì@0�Ð�6�8C?�?©Ú3?`2N6�Ì�032�6�8C?���?*Ðv6	854�2CA
Ì�B�AC?`Ì*;������������

à	8C?`z�?�41z�?¯Î�412NÒ�æ¶4XÒiÌc6 0ÕB�Î��>�D?`Îc?`2N6�Ì��C��8$�D0Xæ�?`zcÍ<01�C2CACÌ*;áú¡2Ý�Cz�41�*6�BD�`?�Ô�æ�?:Ìk6 03z�?¯6 8>?
�`z�B�6�BD�L4���z�?`�Cz�?`Ì�?*2N6�4�6�BD032 01Ð´412 ?©Ú3?`2N6¯41Ì,4 ��BDÌk6�01Ð��*z�B�6�BD�`41��Ì�?*6�Ì`; Ü�2C?:�L412 {1?*?`� 6 8C01�CÌ 412>ACÌ
01Ð@�`z�B�6�BD�L4���Ì�?*6�Ì�Ðß03z�?L4���8Ù?©Ú3?*2r6�æ�B®6 8C03��6�?©ò��*?`?`A>BD2CÓ,6 8>?µÎ�?*Î�03zkÒ-�DBDÎcB�6 4�6 B�032CÌ	01Ð¿Îc0iAC?`z�2��¡A54LÒ
�`01Î��C��6 ?`z�Ì`;	ú�Ð012C?�Î¥�CÌ�6�z�?*Î�0XÚ3?��`z�B�6 B��L41�¼Ì�?*6�Ì`Ô~03z�Ì�BDÎc�C��Ò�AC?`Ì�BDz�?*ÌP6�0GAC0�Ì�0c6 0G01Í>6�41B�2¯z�?`Ì��C��6�Ì
BD2���?`Ì�Ì�6�BDÎc?1Ô<B�6tB�Ì�41�C�Cz�03�Cz�BD4�6 ?�6 0¹z�?*Î�0XÚ3?¾6�8C?Kà®ÿ�����ÖÐã��R�`z�B�6�BD�L4��RÌ�?©6 Ì*Ô�4�Ì�6 8C?*Ì�?�æ�BD�D��Î�41{1?µ6 8>?
Ì�Î�41���D?`Ìk6�`012r6�z�B�ÍC�>6 B�032µBD2µ6�8C?�5KÔ �´��BDÎcB�6�æ�8CBD��8cBDÌ01Ð<Ó3z�?L4�6�?`Ì�6@B�2r6�?`z�?`Ì�6¿6�0´�>Ì`;�Ößà	8C?�Ì�BDç*?! Ù01Ð
4¥�*z�B�6�BD�`41�<Ì�?*6	B�Ì¶AC?©÷52C?*A¯4�Ì¶6 8C?}2i�>Î¾Í<?*z.01Ð�2C0iAC?`Ì¶BD2G6�8C?��`z�B�6�BD�L4��~Ì�?*6`; Ø¾ÊÕ?}854LÚ3?�Ðß03�C2>A�6 854�6.4
Ó30i0�A�8C?`�>z�BDÌk6 B��}BDÌ@6 0¾ÌkÒiÌ�6 ?*ÎG476 BD�`41�D�®Ò�?`��BDÎcBD254�6�?1Ô3Ðß03z�?L41��8,?©Ú3?*2r66^�01Ð)BD2N6�?`z�?*Ì�6`Ô541�D���*z�B�6�BD�`41��Ì�?*6�Ì
6 8C4�6�854LÚ1?�4GÌ�B�ç`?� #"$ &%p7

�
Ö�^¾Ø2k('�Ô<æ�8>?`z�?) &%27

�
Öh^¾Ø�BDÌP6 8C?¾Ì�BDç*?¥01Ð6�8C?¾Ì�Î�41���D?`Ìk6P�`z�B®6 B��L41�)Ì�?©6

Ðß03z�?*Ú3?*2N66^�ÔC4�2CA*'¥BDÌ¶4¥�~03Ì�B®6 B�Ú1?}�54�z 41Îc?*6�?`z�6�854�6¶AC?*÷52>?`Ì.6 8>?t41�C�Cz�0Lò>B�ÎG476 BD012�;Zâ)41z�Ó3?`z@Ú14��D�C?*Ì
Ðß03z�'¾æ�BD���»Ó3B®Ú3?�6�BDÓ38N6 ?*z��D0Xæ¶?*z	Í<01�C2CACÌPÍC�>6�z�?`ër�CBDz�?�Î�03z�?tÎ�?*Î�01z�Ò,4�2CA¹�`03Îc�C�>6 4�6 B�032�6 B�Î�?�;

���q� +$,-,�#��.� ,b��&���/
à�0�03Í�6�41B�2:412-�C�C�~?`zPÍ~03�C2CA¯032:4�2¯?©Ú3?`2N60^ï9 å æ�ç æ B�2-B®6 Ì��`z�B�6�BD�L4���z�?*�Cz�?*Ì�?`2N6 4�6 B�032�Ô�æ¶?�6�41{�?
412NÒ-6¡æ¶0¹01Ð¿B®6 Ì}�*z�B®6 BD�`41�)?*Ú1?`2N6 Ì*Ô�Ì�4LÒ«ç(412CA ö Ô»412CA�z�?*�C�è4��`?¥6�8C?`Î æ�B�6�8�6 8C?¾�*z�B®6 BD�`41�)?*Ú1?`2N60/
6 8C4�6P8541Ì�4��`z�B�6�BD�L4���Ì�?©6�æ�8CB���8:B�Ì�6�8C?o��â+�-Ö��mãlÖÐØ����§òfâG01Ð�6 8C?�6¡æ¶0��`z�B�6 B��L41�»Ì�?*6�Ì�Æ<?1;ñÓC;¶B®Ð�çî9�é�äèe\ð�ë
412CA ö 9zé�ðWe ûðë*Ô�6 8C?*21/Û9óé�ð�ë*;}ú�6}BDÌP?L41ÌkÒ¯6�0��`032NÚiBD2>�`?¾032>?`Ì�?*��Ð6�854�6�/!Î¾�CÌk6�Í~?µ4�Ì��C�<?*z�Ì�?*6
01Ðbç�� ö ;�`503z}6�8C?µ?©ò>41Îc�C��?¾Ó3B�Ú1?`2�Ô¼B®Ð@öú9 û>Ô�6�8C?`2uçz9óa<cdcd1Ee	cdcdc�grÔ ö 9óa<1ìcdcðe	cdcfc<grÔ)4�2CA
/Û9Ûa<1ìcd1EeÐ1�cdcèe	cdcd1�e	cdcfc�grÔ~æ�8CBD��8�B�Ì�4GÌ��C�<?*z�Ì�?*6�01Ð�ç>� ö 9za<1ìcdcðeÐcfcd1�e	cdcdc�gr;�à	8r�CÌ`Ô�Î�41{rBD2>Ó
6 8>BDÌ�z�?*�C�è41�*?`Îc?`2N6�æ�BD���ZÓ3B�Ú1?c412Ë�>�C�<?*z�Í~03�C2>AÕ032 L Öh^¥Ø©;�|�ÒÙ412Ë41z�Ó1�CÎ�?*2N6�B�AC?`2N6�BD�L4��R6 0¹6 85476



Ó3B®Ú3?`2-41Í~0XÚ3?�Ðß03z�6 8C?t��0Væ�?`z	Í~03�C2>ACÌ`Ô>æ�?��L412¹�Cz�0XÚ3?�6 8C4�6�B�Ð¼æ�?�032C��Ò�Î�41{1?�Ì��C��8-z�?`�>�è41�*?`Îc?`2N6 Ì*Ô
æ�?}æ�BD���~�*032CÌ�BDÌ�6�?`2N6 �®ÒG01Í>6�41B�2GÌ��C�<?*z�Ì�?*6 Ì.Ðß01z¶41���<?©Ú3?*2r6�Ì	01Ð)BD2N6�?`z�?*Ì�6.41Ì¶æ�?t412541�®Òiç`?�|¶�êA>?`�`0iACB�2CÓ
Ðß03z.6�8C?´|.y@Û}Ô<4�2CA¹�C�C�~?`z�Í<01�C2CACÌP032-41�D�<6 8C?*BDz	�Cz�03Í541ÍCB��DB®6 BD?*Ì`;

8}ÓN4�BD2¾6 8>?`z�?P41z�?	ÎG4�2rÒ��~03Ì�Ì�BDÍC��?¶æ.4LÒiÌ¿6 0�BDÎc�C�D?*Î�?*2N6RÌ��C��8G�C�>�<?*zÍ<03�>2CACÌ`;�ÊÕ?�854LÚ3?	Ðß03�>2CA
6 8C4�6Z6 8>?¶Ðß03�D��0Xæ�BD2CÓ�BDÌZ4�Ó10�0iA¾�Cz�0��*?`AC�Cz�?.Ðß03zZ03Í�6�41B�2CBD2CÓ��C�C�~?`zZÍ~03�C2>ACÌ`;@Ü�2C?.Í~?`Ó1BD2CÌZÍNÒ¥Ì�03zk6 BD2>Ó
6 8>?	�DBDÌk6Z01Ð~�*z�B�6�BD�`41��Ì�?*6�Ì@z�?`�Cz�?`Ì�?`2N6 B�2CÓ´4�Ó1B�Ú3?*2µ?*Ú1?`2N6�^ ÍrÒ�6 8C?*BDzZ��?`2CÓ�6 8�;�à	8C?`2�ÔrÍ~?`Ó3B�2C2CB�2CÓ}æ�B�6�8
6 8>?��D032>Ó3?`Ìk6	�`z�B�6 B��L41��Ì�?*6 Ì*Ô5032C?}6�z�B�?`Ì¶6�0¥÷52CA¹�541B�z�Ì�01Ð��`z�B®6 B��L41��Ì�?©6 Ì	Ì��C��8-6�854�6.6�8C?`B�z¶B�2r6�?`z�Ì�?`�©6 B�032
BDÌ	�D41z�Ó1?`z¶6�854122 3%27

�
Öh^¾Ø�k54�ÔCæ�8>?`z�?´41Ó341BD2* &%27

�
Ö�^¾Ø¶BDÌ.6�8C?�Ì�Î�41�D��?`Ìk6	�`z�B�6 B��L41�<Ì�?©6�Ðß03z	?©Ú3?*2r6]^�Ô

412CA64êBDÌµ4¯�541z 4�Î�?©6 ?`z�AC?*÷C2CBD2CÓ�6�8C?,41�>�Cz�0Lò�BDÎ�4�6 B�032�;¯ú�Ð�Ì��C��8×4:�541B�z¥B�Ì�Ðß03�C2>A�ÔZ6 8C?G�`z�B®6 B��L41�
Ì�?©6 Ì�41z�?´z�?*�C�è4��`?`A-ÍNÒ,6 8C?*BDz�BD2N6�?`z�Ì�?`�©6 BD012�Ô�412CA¯412NÒ¹2C?*æ��®Ò¹z�?*AC�C2CA54�2r6��`z�B�6�BD�L4���Ì�?©6 Ì¥Ößæ�8CB���8�41z�?
2C0Xæ Ì��C�<?*z�Ì�?*6 Ì¥01Ð¶6�8C?GB�2r6�?`z�Ì�?`�©6 B�032�Øt41z�?�41��Ì�0-z�?`Îc0XÚ3?*A�;�à	8C?��Cz�0i�`?*AC�Cz�?��`032N6�BD2r�C?`Ì��C2N6 B��2C0
Ó30i0�A¯�L412>ACBDA5476 ?¥�C41BDz�Ì}41z�?�Ðß03�>2CA�;tïP2>Ðß03z�6��C254�6�?`�®Ò3Ô~�`03Îc�C�>6�BD2CÓ��C�C�~?`z}Í~03�C2>ACÌ�BD2-6 8CB�Ì�æ¶4LÒ:B�Ì
�`012CÌ�B�AC?`z�41ÍC��Ò�Ì���0Xæ¶?*z¶6 854�2,�`03Îc�C�>6�BD2CÓ��D0Xæ¶?*z.Í~03�C2CACÌ�4�Ì.AC?`Ì��`z�BDÍ~?`A¹41Í~0XÚ3?1Ô>Í<?*�L41�CÌ�?�Ì�?L4�z���8CB�2CÓ
Ðß03zcACBDÌ��L41z�A541ÍC��?¯�C41BDz�ÌG01Ðt�*z�B®6 BD�`41�	Ì�?©6 Ì�B�ÌGÎ¾�>��8$Ì���0Væ�?`zc6 854�2$Ì�B�Î��C�®Òê��8C?`��{rB�2CÓ 6 8C?¯Ì�B�ç`?`Ì�01Ð
�`z�B�6�BD�L4��»Ì�?©6 Ì*;�8�ÓN41B�2�Ô74:B�Ì�4��C41z 41Îc?*6�?`z¶æ�8>BD��8-�D?*6�Ì	032C?�6�z 41AC?t0�ø�6 8C?t6�BDÓ38N6 2>?`Ì�Ì�01Ð)6�8C?�Í<03�>2CA
41ÓN4�BD2CÌk6	6 8C?�?©ò��~?`2CÌ�?�B�2¹Î�?*Î�03zkÒ,412>A-�*03Îc�C�>6�476 BD012�6 BDÎc?1;

���98 : (-/S��#2�����i&0#�,b�0/.;=<>,��-#?<z#2&.)���)�(-,.&@;ð/S/S�0#2/
8 �*03�C�C��?�01Ð�B�Î��C��?`Îc?`2N6�476 BD012×B�Ì�Ì��C?`Ì�Ì�8C03�C��A$Í~?�Î�?*2N6 BD012C?`A�;$`RBDz�Ì�6`Ô.æ�8C?`2 4Õ�*03Îc�C�>6�476 BD012
z�?*ër�CBDz�?`Ì¾2r�CÎc?`z�03�CÌ¾�C2>BD032CÌ¥03z¥B�2r6�?`z�Ì�?`�©6 B�032CÌ¾01Ð�?©Ú3?*2r6�Ìµ6 0�Í~?�6 41{1?*2�Ô@412CA æ�?,41z�?GÍ<03�>2CACBD2>Ó
?*Ú1?`2N6 Ì�4�Ì¾41Í~0XÚ3?1ÔZæ�?,41�®æ.4LÒiÌ¥ÌkÒiÌ�6 ?*ÎG476 BD�`41�D�®Ò�Í~03�C2CA 6�8C?GB�2r6�?`z�Î�?*ACBè4�6�?�z�?`Ì��C��6�Ì`ÔZ6�0:{1?*?`��6 8>?
Ì�B�ç`?P01Ð)41���5�`03Îc�C�>6 4�6 B�032CÌ¿�DB�Î�B®6 ?*A�;)à	8CBDÌ@8541Ì¿6 8C?�ACz 4Læ�Í54���{c6�854�6@03�Cz@Í<01�C2CACÌ�032G�Cz�03Í541Í>BD�DB®6 B�?`Ì
æ�BD���)�C��6�BDÎ�4�6 ?*��Ò,AC?*�<?*2CA±Ì���BDÓ38N6 �®Ò,032�6�8C?¾03z�AC?`z�BD2:æ�8CB���8�æ¶?¾6 41{1?¥�C2CBD012CÌ}03z�BD2N6 ?*z�Ì�?`�*6�BD032>Ì�01Ð
?*Ú1?`2N6 Ì*;

9�?`�*032CA�Ô�6�8C?¥÷52C41���>8541Ì�?µ0�Ð@41�*6��541�D�®Ò¹�`032NÚ1?`z�6�BD2CÓ,?©Ú3?*2r6�Ì�BD2N6 0G6�8C?`B�z}�Cz�03Í541Í>BD�DB®6 B�?`Ì	Î�4XÒ¯Í~?
Ì���0Xæ B�2þ�>z 41�©6 BD�*?�Í<?*�L41�>Ì�?±032C?±2C?*?`ACÌ,6 0�Ðß�C����Ò¸?©ò��5412>Aþ6�8C?±�`z�B®6 B��L41��z�?`�>z�?`Ì�?`2N6�476 BD012 B�2r6�0ê4
�~016 ?*2r6�Bè41����Ò¹8r�CÓ3?¥�Cz�07Þ�?*�*6�?`A±�<01��Òi2C03ÎcBè41�º;Pù�0Xæ¶?©Ú3?*z`Ô)032C?¾�`412�03Í>6 41BD2:4�Ó30i0�A:41�C�Cz�0Xò�B�ÎG4�6�BD032
6 0¯6 8C?��>z�03Í54�ÍCBD��B�6¡Ò�01ÐP4�2 ?*Ú1?`2N6o^¿9 å æ ç æ ÔZæ�8CBD��8 Ìk6 z�BD�*6���ÒÙÌ��~?L4�{iB�2CÓ�B�Ì¥Ó3B®Ú3?`2ÕÍrÒ L Ö�^¾Ø_9
äi@u¨uæ1Ökä�@ L Öhç æ Ø�Ø\Ô>ÍNÒ��`03Îc�C�>6�BD2CÓ L Öh^¥ØBAüäi@DCTæ1Ökä�@ L Ö�ç æ Ø�Ø©;à	8CB�Ì.41�C�>z�0Lò�BDÎ�4�6 B�032��`412,Í~?
�`01Î��C��6 ?`A,Ú1?`z�Ò�ëi�>BD��{r��ÒGÍ<?*�L41�CÌ�?�032C?t�L4�2-2r�CÎc?`z�BD�`41�D�®Ò�?©Ú�41�D�5476 ?t41���<6�8C? L Öhç æ Ø¶Í~?*Ðß03z�?�6�41{rBD2>Ó
6 8>?��Cz�0iAC�C�©6 Ì*Ô¿412CA�B�6��L4��>6 �Cz�?`Ì¾6�8C?��D?`41ACB�2CÓ:Í~?`854LÚiBD01z¥BD2Ë6 8C?ù5FÔ �:��BDÎcB�6LÔ�41Ì�Ì��CÎcBD2>Ó:6 85476
z�?*AC�C2CAC412N6}�*z�B�6�BD�`41�»?©Ú3?`2N6�Ì�41z�?�41��æ¶4LÒ�ÌPz�?*Î�0XÚ1?`A�;

E ÜÝ��ÞZÇ«�*Ã|Þ:¯3ÅcÄ � Ä��0�cÇ«���¾ÄF�A®ú�ó² ²ÏÅ¹Æ[�
ÊË?�854LÚ3?GÚ1?`z�B�÷5?*A�ÔÐß03z�Î�412NÒËÌ�Î�41�D��Öºö G ð��NØtz 412>AC03Îc��Ò±��8C03Ì�?`2ê�541z�B�6¡ÒÙ��8C?*��{ �`0iAC?`Ì*ÔZ6 85476
6 8>?�Í<01�C2CACÌ.A>?`Ì��*z�B�Í<?*A,BD2G6�8C?��Cz�?*ÚiBD03�>Ì.Ì�?*�*6 B�032Gæ�B��D��Í<?*�`03Îc?}6�BDÓ38N6@Ðß03z¶�D41z�Ó3?P?`2>03�CÓ38*'¾4�2CA*4�;
ï�Ì��541����Ò3ÔH'�Áþðµ412>AI4�Áþð�41z�?tÌ��>Ñc�`B�?`2N6�6�0�03Í>6�4�BD2¹?©ò��`?*�D��?`2N6PÍ<03�>2CACÌ`;

`503zµö �è41z�Ó3?�?*2C03�CÓ38�6�854�6�?©ò>41�©6�ÍCB�6¾?`z�z�03zµz 476 ?`ÌµÍ~?`�*03Îc?,BDÎc�Cz 41�©6 B��L41�¿6 0±�`01Î��C��6 ?1Ôæ�?
41z�?cÌk6 B��D�Z4�ÍC�D?¾6�0-�*03Îc�C�>6 ?���0Væ�?`z�Í~03�C2CA>Ì�6�854�6�41�C�~?L4�z�6 0-Í<?¾6�BDÓ38N6tÐß03ztÌ�ÎG41���Z?`z�41Ì��>z�?�03z�ÍCB�6
?`z�z�03z�z�4�6 ?*Ì`;êú¡2{`RB�Ó3�Cz�?¹ð�Ô�æ�?¹Ì�8C0Xæ Ì��C��8$��0Væ�?`z�Í~03�C2CA>Ì�Ðß01z�4Ùz�412CAC03Îc��ÒË��8C03Ì�?`2áö 9 ¦��
z�?*Ó3�C�D41z�ÖºûSe	¦1Ø´â)ét�@Ûü�`0iAC?1;,ÊË?G�*03Î��>�>6 ?*A �D0Xæ�?`z¥Í~03�C2>ACÌ¥�CÌ�BD2CÓJ'�9�Se`äèe\ð�Ô�412CAË�`03Îc�541z�?
æ�B�6�8¹Ì�BDÎ¥�C�è4�6�BD032>Ì`;Ü}Ð��`03�>z�Ì�?�ÔC6 8C?���0Væ�?`z	Í~03�C2>ACÌ�854LÚ3?�6 8C?´41A>Ú�412N6 41Ó3?t0XÚ3?*zPÌ�BDÎ¾�>�è4�6�BD032CÌ@6 85476
6 8>?*Ò,�`412¯Í~?�?*Ñc�`B�?`2N6 �®Ò,�`01Î��C��6 ?`A-?*Ú1?`2:4�6P41z�Í>B�6 z�41z�B���ÒcÌ�Î�41���»?`z�41Ì��>z�?´z 4�6�?`Ì`;



10
−2

10
−1

10
0

10
−10

10
−9

10
−8

10
−7

10
−6

10
−5

10
−4

10
−3

10
−2

10
−1

10
0

Erasure Rate

A
ve

ra
ge

 B
it 

E
rr

or
 R

at
e

Lower Bounds for 50−bit regular (3,5) LDPC code
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