
���������	��
�����������������������	������� �"!��	���	�$#%���'&(�������	!�)
*,+��.-��0/21'� 34���	�����5�.!�67).��89�:��6�)��;�"�

<�=?>A@CB�DFE;GIHKJALM@CNO>QP,>QP;J$<�RIB @?S TVUWJ:U�X:=CU	S7HYG;Z[=CU�X;JI>�S;\
]�^`_badcfeCg�^�hQeIikjml�nQ^�g�oqpfasrQtuhdvdowhQ^M^�cfoqhdvsx5yucMowhQpM^VeCidhYzIhbow{�^Vck|}oweC~Vx�y�cMowhQpM^�eCidhAx����w�d�
�s��� �d�Q�k�s�����

���I� � ���A�d�%���`���s�k��� ���k�2�s� ��� �M�V�k�2�s� ��� �¢¡}�s�d�s�}£7� ��¤�� �¦¥Q�s§��A�d� ���K¨A�k�%¥©� � ª2«�¬C�s����s��¡ �s�d®
�s� £��`¤�� ¡ �f¯°�©��±²� �k� �d�`�q�V¥d�q�7�%¨A�`� ª�� ³��V�`� �%�F¨��k�s¥d� � ªm« ´W�mªm� �kµ��d�K�kµQ���[� «¦¥Q��«k� �K�s�K«k� ¡}�s���©¯
�s�k��� ��� �d¬C�s�kª¶�V�`� �s�K��¬	�s� ��� �M�.�	�?¤·� ¡}�f¯d�d��±�� �k� �d�`�q�s¥d�q�¸¬C§���¡ �`� �s��«�� «[¨��k� «k� �d�k�}�5¹bº[«`� ����� �d�k� �`®
�%�.�¦»� «k«`�q�V�¼ª����k�`� ¡ � « ´;�%�.��� �F� ��¤��}��¥Q�%§A����«7�%�Y�kµ��7�M� �s� �d�%�.� §�� «��V¬¦«k§A¡MµY¬C§��A¡ �`� �%�A«¶�V�k�
�s¥��M�.� ��� �½�V����§�«k� ��� �K¡ �s��«k�k�k§�¡ �`� �A��¡ �s�d�%� £�§����A� �k�}«k�`� ª��V�k�%�k« ¹I¾�¿�«k��� �s� �A�K«k� �%� �M�.�W�A�%�©®
��� �A�.�V��� £���ªm¨©� ��¨��k�s¥d� � ªm« ´�� �·� «¦«kµA��¤�K�kµb�V��kµA��� ��¤�� �¥Q�%§A���A«����k��«k§©À¶¡f� � �d�`� ¿K�`� �sµd�¦�k�
� ��«k§A�k��«M�V�`� «`¬Á�V¡ �k�%�k¿¢¡ �%�d�s� �k�%� ��¡ ���V¬�kµ���ÂI¾�¾[´	��¥A�M���A¡Mµ¼���A�4¥Q�s§����Ã� � �s�%�`� �kµAªÄ¤[µd� ¡Mµ
�k�f��� � «¦�s�K�kµd� «[§����A� �k�}«k�`� ª��V�`� �%�F¨��k�d¡ � ��§��k�7Å Æ.Ç?¹
È�ÉdÊ$Ë�ÌQ��ÍI�sÎ¦¡ �s�d�%� £Y§��A��� �k� «k�`� ª¶�V�k�s�k« Ïu�`¤�� ¡ �f¯°�©��±²� �k� �d�`�q�s¥d�w�sÏ;� �d�k� �k�%�.�Ð�V�d� ¿d«`� « Ï��M� �s� �d®
�%�.� §�� «

Ñ;ÒÔÓQÕ;Ö�×AØÙ�ÚÛQÖ�ÜÁØÕ

Ý RID9NÃ>QT�RIDdNO>QT.@ÁÞd>b=7J:D�SVÞsB @CßIT @CU�P(UQàKNO>QP:áâßIR:áWS}@ÁÞd>b=ãßIRIDdPIU�NFDdP;>Iä�S X;ÞVR(>�S
ßIR;>�S.D2D�å5X:@w=w@çæIB.@çX�Nèä:U�B�UQàuÞVRIDdNY@?Þd>A=ußIBVUWÞsD�S�S.D�S�é�DdPIDdB%>A=w=Cá¼B�D�å5X:@CB�D�S�T�RIDm@CP:T�B�U�ê
J:X;ÞsT @CU�PëUQà�PIU�P;ÞsU5P	ì�Dsí�àkXIP;ÞsT @CU�P;SdG�HãSYTVRID9P	XINYæ;DdBFUQà�=CUWÞd>b=îS U²=çXIT.@çU5P;SYT�U
>$PIU�P;ÞsU�P:ì�Dsí'U�ßIT @CNY@Cï�>QT @CU�P'ßIBVU�æ:=CDdNðÞd>QPIPIU�T¼æ�D9ßIB�D�J5@?ÞsT�D�Jòñôóuõsö?÷5õ%ö`ä�T�RID
@?J:DdP:T @wøuÞd>QT @CU�P�UQà�T�RIDYéQ=CU�æ;>A=�U�ßIT.@çNYXINùS U²=çXIT.@çU5PâUQà�T�RIDYNO>²L}U�B.@çT á9UQà�ßIBVU�æIê
=CDdNOS¢UQà�ßIB%>�ÞsT.@ÁÞd>b=�@CN¼ß;U5B�T%>QP;ÞsDÃß;U	S.D�S½>$S T @CNYX:=?>QT @CPIéúÞVR;>A=w=çDdPIé5D�G¦HûæIB�XIT�Dsü
àkU�B%ÞsD,>QßIßIB�U	>�ÞVRýS.X;Þ�Rþ>�SOÞsU5N¼ß:=CDdT�D,DdP	XIN¼DdBs>QT @CU�PþUQà½>A=w=4S UQ=CXIT @CU�P;SF@?SÃPIU�T
ì5@?>Qæ:=CD�G�ÿMP;J:DdD�J�ä¶@CT9R;>�SÃæ;DdDdPÄS.RIU��7P(T�R;>QT9S X;ÞVRòßIB�U�æ:=CDdNOS9>²B�D����Ðü	R;>QB%J���
	�� G��D�S ß:@CT�D�T�RID�S DúJ5@�� ÞsX:=CT @CD�Sdä�T�D�ÞVRIP:@?å�XID�S$R;>Aì�D,æ;DdDdPÄJ:Ddì5Ds=çU5ß;D�J T�R;>QT
S X;ÞdÞsD�SVSfà X:=w=Cá�>5JIJ:B�D�S�S�S U5N¼D4ÞV=?>�S�S D�SmU²àÐPIU�P;ÞsU5P	ì�Dsí9U�ßIT @CNY@Cï�>QT.@çU5PèßIB�U�æ:=CDdNOS©G�DdT�DdBVNY@CP:@ÁS.T @?ÞKU�ßIT @CNY@Cï�>QT.@çU5P9N¼DdT�RIUIJISmX;S X;>A=w=CáOBVDs=çáÃU�Pè>¢æ;U5XIP;J5@çPIéÃßIB�UIÞsDdê
J:XIB�D���R:@?ÞVROé�DdPIDdBs>QT�D�S�ÞsU5P	ì�DdBVéQ@CPIé½S D�å5XIDdP;ÞsD�SmUQàXIßIß;DdB�>QP;J =CU��2DdB�æ;U�XIP;JIS©G
ÿfT�@?SmS XIßIß:=CDdN¼DdP	TVD�JÃæ	á¼>�æIB%>QP;ÞVR:@CPIé¼S�Þ�RIDdNFD���R:@?ÞVR >b=q=CU���S¸T�RID�Ds=w@CNY@CP;>QT @CU�P
UQà�ÞsDdB�T%>A@CP9B�DdéQ@CU�P;S�UQà�T�RIDãS.UQ=CXIT @CU�P�S ß;>5ÞsD�T�RIBVU�XIé�R9S X;ÞdÞsD�S�Sf@Cì�D¢B�Dsø;PIDdN¼DdP:T%SdG
<�U5N¼ß:=CDdT�D¼DsíIß:=çU5B%>QT @CU�PâU²à¶TVRIDOS ß;>�ÞsDY@?SîT�RIDdB�Ddæ:á >Aì�U²@ÁJ:D�J�ä�>QP;J,T�RIDFéQ=CU�æ;>A=
S U²=çXIT.@çU5PýÞd>QP'æ�Dè>QT�T%>A@CPID�J�@CP(BVD�>�S U�P;>Qæ:=CDèÞsU�NFßIXIT%>QT @CU�P;>A=�T @CN¼D�S©G���XINFDdB�ê
U�X;Sm>A=CT�DdBVP;>QT @Cì�D�Sm>QB�D�>AìQ>A@w=Á>²æ:=çD¢æ;U�TVR¼àkU�B�TVRID�æIB%>²P;Þ�R:@CPIéO>QP;JFT�RID�æ;U�XIP;J5@CPIé
S TVDdß;SdG2Z0U�B¼T�RIDô=?>QT�T�DdB�ä�T�RID$T�U	U²=ÁSFUQàK@CP:T�DdB�ìb>b=î>QP;>b=çáISf@?SÃNO>Aá�æ;D,X;S D�J ����� ä��	���� ä�U�B9>âìQ>A=w@ÁJ ÞsU�P	ì5Dsí(XIP;J:DdB�D�S T @CNO>QT.@çPIéëßIB�U�æ:=CDdN Þd>QPëæ;DâÞsU�P;S T�BVX;ÞsT�D�J
æ:á'DsíWß:=CUQ@CT @CPIéþS ß;D�ÞV@?>A=4NO>²T�RIDdNO>QT @?Þd>A=7à D�>QTVXIB�D�S¼U²à4T�RIDèU�B.@çé²@çP;>b=ãßIB�U5æ:=çDdN$G
Ý R:X;Sdä�@wà½TVRIDâPIU�P;ÞsU�P:ì�Dsí:@çT.@çD�S$>QB @?S D,àkB�U�N æ:@w=w@çPID�>²B @CT @CDbS,U�P:=Cá�ämT�RID�ÞsU�P	ì5Dsí��� §��kµ��s��k�m¤µA�%ª(�.���W¡ �s�k�k� «k¨b�s���A� ��¡ �m«kµ��s§d� �4¥Q�m���A���k� «k«k� �



� ������� �"!$#&%(')��*+��*"!,�����$��-/./0�1"!��2�
DdP:ì�Ds=CU�ß;D4J:D�SVÞsB @Cæ;D�JF@CP ����� ßIB�UQì�@?J:D�S�T�RIDKJ:D�Sf@CB�D�JÃXIP;J:DdB�D�S T @CNO>²T�U�B�G:ZIU�BmÞsU�PIê
Þd>Aì�D�àkXIP;ÞsT @CU�P;Sdä©=w@çPID�>²B @Cï�>QT @CU�P¼é�DdPIDdBs>QT�D�S�T�RID�T @Cé�R:T�D�S T�=CU��mDdB¦æ�U�XIP;J�G�<�U�P	ì5Dsí
XIP;J:DdB�D�S.T @CNO>QT�U�BsSmàkU�BKS Ddì�DdB%>A=�S ß;D�ÞV@?>A=2ÞV=?>�S�S.D�S�UQà¦àkXIP;ÞsT @CU�P;SdäS.X;Þ�Râ>�Smæ:@?ÞsU�PIê
ì�Dsíä5à Bs>�ÞsT @CU�P;>A=Mä:T�B @w=w@CPID�>QBã>²P;JOSf@Cé�PIU5NY@?>A=¦T�DdB�NÃS�R;>Aì�DK>A=?S UYæ;DdDdP,J:Ddì�Ds=CU�ß;D�J��3�� ä ����� ä ��	�4�� ä ���/��� ä ���65�� G�ÿMPâT�RIDÃÞd>�S DYUQà¶>²Pú>QB�æ:@CT�B%>²B�áèPIU�P;ÞsU5P	ì�Dsí$à XIP;ÞsT.@çU5Pä
T�RID$X;S DèU²à½>úÞsU�P:ì�Dsí'XIP;J:DdB�D�S T @CNO>²T�U�BÃæ;>�S D�JëU�PýS.D�ÞsU�P;J5ü	U�B%J:DdBF@CP:à U5B�NO>Qê
T @CU�P7��>�S�S XIé�é5D�S T�D�JÃ@CP ��5�� G	ÿfT���>�S2@çP;ÞsU5B�ß;U�Bs>QT�D�JÃ@CPâ>FæIB%>QP;ÞVR:üW>QP;J5ü	æ�U�XIP;J
>A=Cé�U5B @CT�RINèä�T�RID98;:<:�ä<�7R:@ÁÞVRë@?SÃæ;>�S D�JëU�Pý>�J5@�=DdB�DdP;ÞsDâUQà½ÞsU�P:ì�Dsí'àkXIP;Þsê
T @CU�P;S�TVB%>QP;SfàkU�B�NO>²T @CU�Pè>QP;Jô@?SK>QßIß:=w@ÁÞd>²æ:=çDÃT�UÃT&�m@?ÞsDsüWJ5@�=·DdBVDdP	T @?>Qæ:=CDOÞsU5P	T @CP:XIê
U�X;S�U5ßIT @CNY@Cï�>QT @CU�PâßIB�U5æ:=çDdNÃSdG?>7U��2Ddì5DdB�ä;TVRID½B.@çé5U�B�U�X;SKÞsU�P;S.T�B�X;ÞsT @CU�PâU²à�T�RID
=CU��mDdB2æ�U�XIP;J5@CPIéOßIBVU�æ:=CDdN@��>�S�U�P:=CáÃß;U	S�S}@çæ:=CD¢@CPèÞd>�S D�S<�7RIDdB�DKDsíWß:=w@?ÞV@CT4>QP;>Qê
=Cá:T @?Þd>A=;DsíWßIBVD�S�Sf@CU�P;S�ÞsU5X:=ÁJ æ;D�J:DdB @Cì�D�J¢àkU�B�T�RIDmDs@çé5DdP	ìQ>A=CXID�S�U5B�à U�B�æ;U5XIP;JIS�U�P
T�RID¢Ds@Cé�DdP	ìQ>A=CXID�S�UQà�T�RID�àkXIP;ÞsT @CU�P;S�ßIB�D�S DdP:T7@çP$T�RID4ßIBVU�æ:=CDdNèG;ÿfPèT�R:@?S7ß;>Qß;DdBAä
>YPID��ÔT�D�ÞVRIP:@?å�XID¢@?SKJ5@?S�ÞsX;S�S D�J�äA��R:@?ÞVRèßIB�UQì5@?J:D�S�T�RIDdU�B�DdT @?Þd>A=�é�X;>QB%>QP:T�DdD�SmU²à
ìQ>A=w@ÁJ5@CT á�à U�BKTVRIDOÞsU�P;S T�BVX;ÞsT @CU�PúU²à¶å5X;>�J:B%>QT @?ÞFXIP;J:DdB�D�S T @CNO>²T�U�B%Sãà U�BKé5DdPIDdB%>A=
T&�m@?ÞsDsüWJ5@�=DdB�DdP:T @?>Qæ:=CD4àkXIP;ÞsT @CU�P;SdG

BuÒ CÃÜ�D�Øu×AØÚ$EGF4ØÕ"HAIKJML$ÕÙNIW×�IOEdÖ�ÜQPSRIÖdØu×�E� G 	 GUT�VNWG8YXZX\[^]�_?`Ya"b�c;V$d
Ý RIDZ8;:):þ>A=Cé�U5B @CT�RIN ��5�� @?S�J:D�S}@çé5PID�JÃT�UYR;>QP;J5=CDKßIB�U�æ:=CDdNOSmUQà�T�RID�àkUQ=w=CU��m@CPIé
àkU�B�Nfe

NY@CPg hNi J^jk6lnm l D i J^jporqs i J^jutvqJxwfy{z}|�~ i 	 j
��RIDdBVD h ä D >QP;J�s9æ�Ds=çU5PIé½TVUZ�?��äQTVRIDãS DdT�U²à·T&�m@?ÞsDdêMJ5@�=DdB�DdP:T @?>Qæ:=CD�à XIP;ÞsT @CU�P;S©ä
>QP;J J @ÁS�>Yì�D�ÞsTVU�BmUQà¸S}@çïdD���G

Ý RID4>A=Cé�U�B @CT�RIN @?Smæ;>�S D�JÃU5POT�RID4ÞsU5P;S T�B�X;ÞsT @CU�P9U²àÐ>¢æIB%>QP;ÞVR:üW>QP;J5ü	æ�U�XIP;J
T�BVDdD½>QP;J,>9J5@�=DdB�DdP;ÞsD¼UQà2ÞsU�P:ì�Dsí$à XIP;ÞsT @CU�P;S�TVB%>QP;SfàkU�B�NO>²T @CU�P9àkU�B�T�RID¢=çU��mDdB
æ�U�XIP;J5@CPIéOßIB�U5æ:=çDdN$GIH�=CT�RIU5XIé�R9NO>QP:áO>A=CT�DdB�P;>²T @Cì�D�S�>QB�DK>Aìb>A@w=?>Qæ:=CDK@CP,S Ds=CD�ÞsT�ê
@CPIéK>�æIB%>²P;Þ�R:@CPIé4S T�Bs>QT�Ddé�á�äd>A=w=IUQàWTVRID2S�ÞVRIDdN¼D�S�>�J:ì�UIÞd>QT�D�J�àkU�BTVR:@ÁS�>b=çé5U�B @CT�RIN
ÞsU�BVB�D�S ß;U5P;JÃT�U½>¢ß;>QB�T.@çT.@çU5P9UQà¦T�RIDKS UQ=CXIT @CU�P,S ß;>�ÞsD7@çP:T�UYB�D�ÞsT%>²PIé�X:=?>QB�S XIæ�J:U�ê
NO>b@çP;S©G$�èU5B�D½S ß�D�ÞV@wøuÞOJ:D�ÞV@?Sf@CU�P;SYS X;ÞVRú>�S���R:@?Þ�R�ìb>QB @?>Qæ:=CD i S j T�UÃæIB%>QP;ÞVRâU�P
U�B���RIDdT�RIDdB�T�UO>QßIß:=Cáèæ:@?S D�ÞsT.@çU5P�U5B�>¼R:@Cé�RIDdB�U�B%J:DdBKS D�ÞsT @CU�P,>�=D�ÞsT�T�RIDYÞsU�PIê
ì�DdBVé�DdP;ÞsDOBs>QT�DYUQà�T�RIDÃ>A=Cé�U�B @CT�RINèG;>�U��mDdì�DdB�ä�TVRID�S D ÞsU5P;Sf@?J:DdB%>QT @CU�P;S¼J:U$PIU�T
N¼UIJ5@wà á�@CP(>QP:á9��>Aá,T�RID9T�RIDdU�BVDdT @?Þd>A=�é�X;>QB%>QP:T�DdD�SîUQà�éQ=CU�æ;>A=mU�ßIT @CNO>A=w@CT áúU²à
T�RID4S.UQ=CXIT @CU�PG

EQ@CNY@w=?>QB =Cá�ä�T�RID¢XIßIß;DdB�æ;U�XIP;J5@CPIéèS TVDdß�J:U:D�SmPIU�T�ßIB�D�S.DdP	TK>QP:áONO>²L}U5B¶J5@wàkê
øuÞsX:=CT @CD�SdG:H�PODdìQ>A=CX;>QT @CU�PÃUQàT�RID�U�ßIT @CNY@Cï�>QT.@çU5P9ßIB�U�æ:=CDdN >QTm>�àkD�>�Sf@Cæ:=CD�ß�UQ@CP	TAä

�������O�������"������������������� �O�����O�����/�^���u�"�����2���



  %¢¡$0   0�12�<�O0�*"£�¤¦¥§1�*"!A¤   ¤¨��©O%(')�6©"0   � 5
U�B�>Y=CUIÞd>A=¸S.UQ=CXIT @CU�P,U�æIT%>A@CPID�J9TVRIB�U�XIé�R,>YPIU�P:=w@CPID�>QB4U�ßIT.@çN @çï�>²T @CU�P,ß;>�Þ�ªQ>Qé�D
S X;ÞVRè>�S«�$ÿ&�Z¬KE§IGn®YßIB�UQì�@?J:D¢T�RIDKB�D�å5X:@çBVD�JèìQ>A=CXID�G

Ý RID�=CU��mDdB�æ;U5XIP;J5@çPIé9S T�Ddßä5U�PÃT�RID�U5T�RIDdB�R;>QP;J�ä:NYX;S T�æ;DKì�DdB�á¼Þd>QBVDsà X:=w=Cá
J:D�Sf@Cé�PID�JëS UâT�R;>²TO>°¯�ñ/±wö�²9=CU��mDdB½æ�U�XIP;J'U5P(T�RID9ßIB�U5æ:=çDdN @?SYU�æIT%>b@çPID�Jë>QT
>A=w=mPIUWJ:D�S¢UQà�T�RID¼TVB�DdD�G¦Z0U�B4T�R:@?S¢ßIXIB�ß�U	S D�äTVRIDOU�B.@çé²@çP;>b=2ßIB�U�æ:=CDdN NYX;S T4æ�D
T�Bs>QP;SfàkU�B�N¼D�JF@CP:T�U >²P�XIP;J:DdBVD�S T @CNO>QT @CPIéèÞsU�P:ì�DsíèßIB�U5æ:=çDdN$äA��R:@?Þ�RâÞd>QP$T�RIDdP
æ�D4S UQ=Cì�D�JFT�U4éQ=CU�æ;>b=·U5ßIT @CNO>A=w@CT}á�G:ÿfPèS ß;D�ÞV@?>A=@CP;S Ts>QP;ÞsD�S���RIDdB�DKT�RID7à XIP;ÞsT.@çU5P;S
ß�U	S�S D�S�S�ª:PIU���PONÃ>QT�RIDdNO>QT.@ÁÞd>b=ußIB�U�ß�DdB�T @CD�SdäIS X;ÞVR >5S�æ:@w=w@CPID�>QB @CT á9U�B2ÞsU5P;Þd>�ì5@Cê
T áKàkU�B�Dsí;>QN¼ß:=CD�ä�D��9ÞV@çDdP:T�ÞsU�P:ì�DsíY=çU��mDdB�æ;U5XIP;J5@çPIé¼Þd>QPFæ;D�ß;DdB àkU�B�N¼D�J X;Sf@CPIé
T�RIDYT�D�ÞVRIP:@?å�XID�S¢B�DsàkDdB�B�D�J T�UÃ@CPâT�RIDY@CP:T�B�UIJ:X;ÞsT @CU�PG¦Z0U�BKé�DdPIDdB%>A=�PIU5P;ÞsU�P	ì5Dsí
àkXIP;ÞsT @CU�P;Sdä[@CT¢@ÁS¢PIU�T¢ß;U	SVSf@Cæ:=çD9TVUèB�D�S U5B�T4T�U,>èSf@CN¼ß:=CDèS�ÞVRIDdN¼D9S X;ÞVR >�Sã=w@çPIê
D�>QB.@çï�>²T @CU�PG2�$U�BVDdUbì5DdB�ä:T�RIDYU�P:=CáèÞsU�P;J5@CT @CU�P,@CN¼ß;U:S D�J$U�PèT�RID¢ß;>QB�T @?ÞV@Cß;>QT @CPIé
àkXIP;ÞsT @CU�P;S¶@ÁS7S D�ÞsU�P;J5ü	U�BsJ:DdB�J5@�=·DdBVDdP	T @?>Qæ:@w=w@CT á�äS U¼T�R;>QTmT�RID¢XIP;J:DdB�D�S T @CNO>²T @CPIé
ßIB�UIÞsD�J:XIB�D�NYX;S Tmæ;DK>QßIß:=w@ÁÞd>²æ:=çD¢T�U½>²P	ápª5@CP;J¼U²à¦PIU�P;ÞsU�P:ì�Dsí:@çT á�G5HãS�PIU�T�D�J @CP��	  � ä�>ÃT³�¶@ÁÞsDsüIJ5@´=DdB�DdP:T @?>Qæ:=CDFà XIP;ÞsT @CU�P hNi J^j J:Dsø;PID�J�UQì�DdBã>ôB�DdéQ@CU�P y Þd>QP
æ�D4XIP;J:DdB�D�S T.@çNÃ>QT�D�J9æ:áÃT�RID�à XIP;ÞsT.@çU5P,µ i J^j e

µ i JYj^t hNi J^jA¶ 8 ~·¸ ¹Aº i³»O¼
¸§½ » ¸ j i³»"¾¸�½ » ¸ j i � j��RIDdBVD�8�@ÁS7>Yß;U	S}@çT.@çì5D½S�Þd>A=?>QBAG

Z0XIB�T�RIDdB�NFU�B�D�ä[@CT+��>�SYS RIU��mD�J�T�R;>QT¼TVR:@ÁSFXIP;J:DdB�D�S T.@çNÃ>QT�U�BY@?SÃÞsU�P:ì�Dsíú@wà
>QP;JÃU5P:=çáÃ@wà�T�RID�àkUQ=w=CU��m@CPIé ÞsU�P;J5@CT @CU�Pô@?Sm@CN¼ß�U	S D�J9U5P,8¿e

8°À'NO>bí"Á qOÂ ½ 	� NY@CPÃ�Ä g¦Å
ÆOgOÆOgOÇ¿È Ã i J^j�É i 5 j��RIDdBVDKT�RID È Ã i J^j�Ê Sm>QB�DKT�RIDKDs@Cé�DdP:ìb>A=CXID�S�UQà�T�RID�àkXIP;ÞsT @CU�P hNi JYj G
Ý RIDS8 ß;>QB%>QN¼DdTVDdB�ä��7R:@ÁÞVRÔé�UQì�DdB�P;SÃT�RIDúÞsU5P	ì�Dsí:@CT á(UQàYT�RIDâXIP;J:DdB�D�S T.@çê

NO>²T�U�B�ä�TVRIDdB�Dsà U5B�DâJ:Ddß;DdP;JIS$U�P(TVRIDúS D�ÞsU�P;J5ü	U5B%J:DdBèÞ�R;>²B%>�ÞsT�DdB @?S T.@ÁÞdSÃU²à4T�RID
U�B.@çé²@çP;>b=�à XIP;ÞsT.@çU5PG)8 NO>AáâT�R:X;SYæ;D$ì�@CD��mD�J(>5S¼>$N¼D�>�S XIB�D9U²àãT�RIDèJ:Ddé5B�DdD
UQàKPIU�P;ÞsU�P:ì�Dsí:@CT}á'U²àãT�RIDôà XIP;ÞsT.@çU5P hNi J^j eÐ@qà hNi JYj @?SOÞsU�P:ì�Dsí'UQì�DdB y ä�>A=w=
@CT%S�Ds@Cé�DdP:ìb>A=CXID�SY>QB�D¢ß;U	S}@çT.@çì5DO>QP;JU8 @ÁS�TVRIDdB�Dsà U5B�DYïdDdB�U;GA8�@CP;ÞsB�D�>�S D�S¢>�S7T�RID
Ds@Cé�DdP:ìb>A=CXID�SYæ�D�ÞsU�N¼DÃN¼U�B�D¼>QP;J�N¼U�BVD½PIDdé:>QT @Cì�D¼U�BAäD�å5X:@çìQ>A=CDdP	T.=çá�ä�>�S hNi J^j
æ�D�ÞsU�N¼D�S7N¼U�B�DK>QP;J9NFU�B�DKPIU�P;ÞsU�P:ì�DsíG

ÿfP ÞsDdBVT%>A@CP Þd>5S D�Sdä>QP'>QP;>A=Cá:T @?Þd>A=2DsíIßIB�D�S�Sf@CU�P�NO>Aá,æ;DÃU�æIT%>A@CPID�J à U5BKT�RID
NY@CP:@CNYXIN Ds@Cé�DdP	ìQ>A=CXID�U²à;T�RID�à XIP;ÞsT @CU�P hNi J^j UQì�DdB y �(	�5�� ä �(	 ® � G�>7U��mDdì�DdB�äsàkU�B
>QP9>QB�æ:@CT�Bs>QB�á hNi J^j ä5T�RID�@?J:DdP:T @wøuÞd>QT @CU�P$UQà¦T�RIDKS NO>A=w=CD�S T�Ds@Cé�DdP:ìb>b=çXID¢B�D�å5X:@çBVD�S
T�RIDèS.UQ=CXIT @CU�P(UQà4>,PIU�P;ÞsU5P	ì�Dsí'U�ßIT @CNY@Cï�>QT.@çU5P(ßIB�U�æ:=CDdN UQà�T�RIDôà U5B�N éQ@Cì�DdP
@CP i ® j G

ÈKË ¸ ~ t}ÌÍÎ ÍÏ
N @çPÐ�Ä g Èk6lnm l°Ñ«Ò i J�Â È jNtÓqJ ¼ oÔJ�oÔJ ¾ i ® j

�������O�������"������������������� �O�����O�����/�^���u�"�����2���



® ������� �"!$#&%(')��*+��*"!,�����$��-/./0�1"!��2���RIDdBVD Ñ Ò i J�Â È j @?S7T�RID4Þ�R;>²B%>�ÞsT�DdB @?S T.@ÁÞîß;UQ=Cá:PIU�NY@?>A=�UQà h$i J^j G
EQ@CP;ÞsDYßIB�U�æ:=CDdN i ® j Þd>QPIPIU�T�æ�D½S UQ=Cì�D�JôT�UYéQ=CU�æ;>A=¦U5ßIT @CNO>A=w@CT}áÃX;Sf@CPIé9ÞsXIB�ê

B�DdP:T =Cá½>AìQ>A@w=Á>²æ:=çD�T�D�ÞVRIP:@?å�XID�SdäI>QP§Õ×Öbñ/Ø�Ù?¯Añ/±�Ú¦Õ�àkU�B ÈKË ¸ ~ Þd>QPIPIU5T�æ;D�U�æITs>A@CPID�J�G
H�P >b=çTVDdB�P;>QT @Cì�D�>²ßIßIB�U	>�ÞVR¼T�UYÞd>A=?ÞsX:=Á>²T @CPIé+8$@?S�T�RIDdB�DsàkU�B�D�B�D�å5X:@CB�D�J�G:HãÞdÞsU5B%J:ê
@CPIéYT�UKD�å5X;>QT @CU�P i 5 j ä�>îìb>A=w@?JU±w÷/Û^Õ�õ�ÜV÷/ÚKÝ"²7U�P ÈKË ¸ ~ S XK� ÞsD�S¸àkU�B�T�RID�é�DdPIDdB%>Qê
T @CU�P¢UQàu>�ÞsU�P	ì5Dsí4XIP;J:DdB�D�S T @CNO>QTVU�B�G Ý R:@?S�>A=w=çU���S�>7B�Ds=?>Aí0>²T @CU�PYUQà;ßIB�U�æ:=CDdN i ® jT�UK>7N¼U�B�D�T�B%>�ÞsT%>²æ:=çD�àkU�B�Nèä©T�RIB�U�XIé�R¢@CP:T�DdB�ìb>b=0>QP;>b=çáISf@?SdGQÿfT�@ÁS[ø;BsS T�PIU�T�D�JîT�R;>QT
T�RID�ÞsU	D�� ÞV@CDdP:T%S�U²à·TVRID�Þ�R;>²B%>�ÞsT�DdB @?S T.@ÁÞ¶ß;UQ=Cá:PIU�NY@?>A= Ñ Ò i J�Â È j J:Ddß�DdP;JÃU�PYT�RID» ìb>²B @?>Qæ:=CD�S�S U�T�R;>QT Ñ Ò i J�Â È j B�DdßIB�D�S DdP:T%S�>¶à >²NY@w=çá¢UQà;ß;U²=çá:PIU�NY@?>A=?SY�m@CT�RYB�D�>A=
ÞsU:D�� ÞV@CDdP	TsSdGQÿkà�T�RIDmP;>QT�XIB%>A=:@CP	TVDdB�ìb>A=IDsíIT�DdP;Sf@CU�P;S�U²à;T�RID�ÞsU	D�� ÞV@CDdP:T%S�UQì�DdB[T�RID
J:U�NÃ>A@CP y >QB�DYDdìQ>A=CX;>QT�D�J�äTVRID½ß�UQ=Cá	PIU5NY@?>A=�àM>QNY@w=Cá Ñ Ò i J�Â È j Þd>QP,T�RIDdPâæ�D
T�Bs>QP;SfàkU�B�N¼D�JF@CP:T�Uè>Y=?>QBVé�DdB�àM>QNY@w=Cá Ñ«Ò i y9Â È j ��RIDdBVD >b=q=�T�RID¼ÞsU:D�� ÞV@CDdP	T%S�U²àÑ Ò i yUÂ È j >²B�DY@CP	TVDdB�ìb>A=?SdG;:�D�Þd>QX;S DÃT�RIDY@CP:@CT @?>A=mà >QN @q=Cá,@?Sî@CP;ÞV=CX;J:D�J�@çP:T�U$T�RID
@CP:T�DdB�ìb>b=�à >QN @q=Cá�ä�T�RIDYNY@CP:@CNYXINùB�U:U�T�UQà2TVRID4=?>QTVT�DdB�ßIBVUbì5@?J:D�S4>Fìb>A=w@?J =çU��mDdB
æ�U�XIP;J9U�P9TVRID4S NO>A=w=CD�S T�Ds@çé5DdP	ìQ>A=CXID½U²à hNi J^j G

Ý RID�àM>QNY@w=Cá Ñ Ò i y9Â È j ÞsU5P	T%>b@çP;S�>QPî@çP:ø;P:@CT�D7P	XINYæ;DdB�UQà;ß�UQ=Cá	PIU�N @Á>b=ÁS©ä�>QP;J
T�RID�@?J:DdP:T @wøuÞd>QT @CU�P,UQà�T�RID4S ß�D�ÞsT�B�XIN UQà¦@CT%S¶B�U	U5T%S�>QßIß�D�>QB%S�>�S7>¼Þ�R;>b=q=CDdPIéQ@CPIé
ßIB�U5æ:=çDdN$G Ý RID,S DdNY@CP;>A=��mU�BÞªúUQà�ß�R;>QB @CT�U5PIUbì ��	��à� S T%>QP;JISF>�S¼>,ß�U��mDdB àkX:=
S Ts>QB�T @CPIéYß;UQ@CP:T�@CP$T%>�ÞÞª�=w@CPIéY@CT�ä:àkU�Bm@CT�>A=w=CU���SmT�RID4J:DdTVDdB�NY@CP;>QT @CU�P$UQàÐTVRID4S T%>Qê
æ:@w=w@CT}áÃÞ�R;>QBs>�ÞsT�DdB @?S T @?ÞdS¸UQà·>QP:áK@CP:T�DdB�ìQ>A=;ß;UQ=Cá:PIU�NY@?>A=�à >QN @q=Cá�G5H J:D�SVÞsB @CßIT @CU�POU²à
RIU��áß�R;>QB @CT�U�PIUQì Ê S�TVRIDdU�B�DdN Þd>QPèæ�D4@CP;ÞsU�BVß;U�B%>²T�D�Jô@çP:T�Uè>FN¼DdT�RIUIJôà U�B7T�RID
Þd>A=?ÞsX:=?>QT @CU�P9U²àu=CU��mDdB�æ�U�XIP;J¼U5P È Ë ¸ ~ @ÁS¸éQ@Cì�DdPF@çP ��	�� G:<�U�P;Sf@?J:DdB @CPIé¼T�R;>²T�T�RID
J:DdB @CìQ>QT @CU�P'UQà�T�RIDY@CP:T�DdB�ìQ>A=2ß�UQ=Cá	PIU�N @Á>b=�à >²NY@w=çá à B�U5N T�RIDâ>7D�S�Sf@?>QP�NO>QTVB @wí
UQà hNi J^j @?S2>¢ÞsU�N¼ßIXIT%>²T @CU�P;>A=w=Cá¼DsíWß�DdP;Sf@Cì�D4Ts>�S&ª�ä�>�J:ìb>QP:T%>Qé5D�Þd>QPÃæ;D�T%>�ª�DdP¼U²àß�R;>QB.@çTVU�PIUQì�ü�=w@�ª�D�TVD�Þ�RIP:@?å5XID�S�à U5B�T�RID�ÞsU�N¼ßIXITs>QT @CU�PYUQàDsíWTVB�DdN¼D�Ds@Cé�DdP:ìb>A=CXID�S
UQà�@CP	TVDdB�ìb>A=KNO>QTVB @?ÞsD�Sp��R:@?ÞVR(R;>Aì�D$æ;DdDdPýJ:Ddì5Ds=çU5ß;D�Jë@CP(BVD�ÞsDdP	TÃá�D�>QB%S ��	 q � ä��	6	�� G/:�áp�mU�B�ª5@CPIéK@CPOTVRID�NO>²T�B @wí S ß;>�ÞsD�ä:ÞsU�P;S T�BVX;ÞsT @CU�POU²à·TVRIDãÞVR;>QB%>�ÞsTVDdB @?S T @?Þ
ß�UQ=Cá	PIU�N @Á>b=¦@?S�>Aì�UQ@?J:D�J�G� G � G,ã�ä"c;WOa�åK[^]7æçW¦è�è�b([^äÔé�[Oc;a"b¢êNW¦è
Ý RID�>7D�S�Sf@?>QP¢NO>QT�B.@qí�ë Ò i J^j UQà;>mT&�m@?ÞsDsüWJ5@�=DdB�DdP:T @?>Qæ:=CD�àkXIP;ÞsT @CU�P h$i J^j J:Dsø;PID�J
UQì�DdB y Þd>QPOæ�D�TVB%>QP;SfàkU�B�N¼D�J½@çP:T�U¼>QPF@CP	T�DdBVìb>A=NO>QTVB @wíuë Ò Ä ì GOíQX;S.T¶>5S�@?S�T�RID
Þd>�S.D�àkU�B�T�RID�Þ�R;>QBs>�ÞsT�DdB @?S T @?Þmß�UQ=Cá	PIU5NY@?>A=?Sdä:T�RID�S DdT�UQàNO>QT�B.@ÁÞsD�S�J:D�SVÞsB @Cæ;D�JÃæ:áë Ò Ä ì ÞsU�P:T%>A@CP;SmTVRIU	S D4J:Dsø;PID�J$æ	á§ë Ò i J^j G

ë Ò i JYj^t{îïðpñ º�º i J^j§ò�ò�ò ñ º ~ i JYj
GGG

ñ ~ º i JYj+ò�ò�ò ñ ~�~ i J^j
ó&ôõ

z ë Ò Ä ì t{îïð � ñ ¼ º�º Â ñ ¾º�º � ò�ò�ò � ñ ¼ º ~ Â ñ ¾º ~ �GGG� ñ ¼~ º Â ñ ¾~ º � ò�ò�ò � ñ ¼~�~ Â ñ ¾~�~ �
ó&ôõ i  j

�������O�������"������������������� �O�����O�����/�^���u�"�����2���



  %¢¡$0   0�12�<�O0�*"£�¤¦¥§1�*"!A¤   ¤¨��©O%(')�6©"0   � >7D�S�Sf@?>QPFNO>QT�B @?ÞsD�S[ß;U	SVS D�S�S[@CP	TVDdB�D�S T @CPIé4ßIBVU�ß;DdB�T.@çD�S[@CP¼TVR;>QT¦TVRIDdá½>QB�D�S á:N¼ê
N¼DdTVB @?Þ2>²P;J4TVRIDs@çB�Ds@Cé�DdP:ìb>b=çXID�Sm>QBVD2BVD�>A=MG:E�U�N¼D�ìQ>A=CX;>Qæ:=CD�BVD�S X:=CT%S�T�R;>QT�DsíIß:=CUQ@CT
T�RID�S.D2ÞVR;>QB%>�ÞsT�DdB.@ÁS.T @?ÞdS$�mDdB�D�ßIB�D�S DdP:T�D�J�@CP ��	 q � G%ÿfT?��>�S�S RIU���PKT�R;>²TT�RID�Ds@Cé�DdPIê
ìQ>A=CXID�SUQà;>A=w=IT�RID�NO>QT�B.@ÁÞsD�S·@CP4T�RID�àM>QNY@w=Cáçë Ò Ä ì >²B�D�æ;U�XIP;J:D�J¢æ:á�TVRID�DsíIT�B�DdN¼D
Ds@Cé�DdP:ìb>A=CXID�SmU²àÐ>4S XIæ;S.DdT2U²à·TVRID�S D�NÃ>QT�B @?ÞsD�SdG:ÿMPÃU�B%J:DdBmT�UYJ:DdT�DdB�NY@CPID4>ã=çU��mDdB
æ�U�XIP;J¼U5P¼T�RIDKS NO>A=w=CD�S T�Ds@Cé�DdP:ìb>b=çXID ÈKË ¸ ~ äQ@CTmS XK� ÞsD�S�T�U4ÞsU�N¼ßIXITVD�T�RID7NY@CP:@çê
NO>b=uDs@Cé�DdP:ìb>A=CXIDYUQà � ~¦ö º ì�DdBVT�DsíONO>QTVB @?ÞsD�S�U²à÷ë Ò Ä ì GIZIXIB�T�RIDdBVN¼U�B�D�ä:>½S}@çNFß:=çD
B�X:=CD��¶>5S2J:Ddì5Ds=çU5ß;D�J�ä>A=w=CU��m@CPIéOT�RIDKé5DdPIDdB%>QT @CU�P9UQà�T�RIDKPID�ÞsD�S�SV>QB�á9NO>QTVB @?ÞsD�SdG:�á9J:Dsø;P:@CT @CU�Pä ÈKË ¸ ~ Þd>QP$æ;D4DsíIßIB�D�S�S.D�J9>�S

È Ë ¸ ~ t NY@CPø�ù�ø÷úüû ý i NY@CPþ � þ ¹Aº ×�ÿ ë ×6j i 4 j��RIDdBVD × @ÁSF>9B�D�>A=«��üWJ5@CN¼DdP;Sf@CU�P;>b=�ì�D�ÞsT�U�BAä¦>QP;JÔë @?S¼>$B�D�>A=mNO>QT�B.@qí°�m@CT�R
Ds=CDdN¼DdP:T%S ñ º�º Â�ò�ò�ò�Â ñ ~�~ ä;>QP;JÃæ�Ds=CU�PIé	S�T�UYT�RIDî@çP:T�DdB�ìQ>A=¦NO>²T�B @wíOàM>QNY@w=Cá,ë Ò Ä ì G�7U�T�DKT�R;>²T2TVRID4S DdT�UQà�>A=w=¦ì�D�ÞsT�U5B%S × S.ß;>QP;S�TVRID4S XIB àM>�ÞsDKUQà�T�RIDKXIP:@CTãS ßIRIDdBVD�G

Ý RIDèÞ�R;>A=w=CDdPIé�D�SFßIB�D�S DdP:T�D�J'æ:áâßIB�U5æ:=çDdN i 4 j Þd>QP'æ�DèÞV@CB%ÞsXINYì�DdP	TVD�J'æ:á
J:Ddì5@?Sf@CPIéèSf@CN¼ß:=CD½BVX:=çD�S�TVR;>QT�@ÁJ:DdP:T @wàkáúñ¢óuõsö?÷5õ%ö�T�RID¢B�D�>A=¦NÃ>QT�B @wí,ë \ w ë Ò Ä ì��R:@?ÞVRâNY@CP:@CNY@CïdD�SYT�RIDOå5X;>�J:B%>²T @?Þ¢à U5B�N × ÿ ë × àkU�BY>A=w=�ì�D�ÞsT�U�B%S × S�>QT.@ÁS}à á5@CPIé� × � t 	 G� å�X;>²T @CU�P i 4 j Þd>²P9æ;D4BVD���B @CT�T�DdPè>�S

ÈKË ¸ ~ t NY@CPø�ù�ø÷úüû ý i NY@CPþ � þ ¹Aº ~· ¸ ¹Aº2ñ
¸�¸ � �¸ ¶ ·����� û � ��	¸ 
¹�� ñ

¸ � � ¸ � � j i 3 j
t NY@CPø�ù�ø÷úüû ý îïïð i NY@CPþ � þ ¹Aº ~· ¸ ¹Aº ñ

¸´¸ � �¸ jN¶ N @çPþ � þ ¹2º i ·����� û � �	¸ 
¹�� ñ
¸ � � ¸ � � j ó&ôôõ i � j

t NY@CPþ � þ ¹Aº i ~·¸ ¹Aº$ñ ¼
¸´¸ � �¸ jN¶ N @çPø�ù�ø ú&û ý i NY@CPþ � þ ¹Aº ·���� û � ��	¸ 
¹�� ñ

¸ � � ¸ � � j i � j
Ý R	X;Sdä[T�RIDÃø;B%S T¢T�DdB�N R;>�Sîæ;DdDdP'B�D�J:X;ÞsD�J�T�Uâ>ôNY@CP:@çN @çï�>²T @CU�P(UQì�DdB¢T�RID

S XIB.à >�ÞsD$UQà½TVRIDèXIP:@CT�S ßIRIDdBVD >²P;J'T�RIDâJ5@?>Qé�U�P;>b=ãDs=CDdN¼DdP:T%S9U²à4T�RID�J:D�Sf@CB�D�J
NO>²T�B @wíMë \ R;>Aì�DOæ�DdDdP'@?J:DdP:T @wø;D�Jý>5SYT�RIDÃ=CU��2DdBYæ�U�XIP;JIS¼U²àãT�RIDèJ5@?>Qé5U�P;>A=
Ds=CDdN¼DdP:T%SKU²à2T�RID¢@CP	TVDdB�ìb>A=mNO>QT�B.@qí�ë Ò Ä ì G Ý RIDOS D�ÞsU�P;J,TVDdB�NùÞsU�X:=?J,æ;DÃSf@CN¼ê
ß:=w@wø;D�J$@CP�>¼S}@çN @q=?>QBKNÃ>QPIPIDdB�@wà�T�RID4S}@çé5PèUQà�T�RID4ßIBVUWJ:X;ÞsT � ¸ � � �mDdB�DZª:PIU���PG
Ý R:X;Sdä[@wà � ¸ � ��� q ä�T�RID i���� j >QP;J i���� j Ds=çDdNFDdP	T%S UQà ë \ S RIU�X:=?J'æ�DèD�å5X;>A=
T�U ñ ¾

¸ � ä;��R:@w=CDÃ@wà � ¸ � � À q ä¦TVRIDdá S.RIU�X:=?J�æ;D9D�å5X;>A=2T�U ñ ¼
¸ � G Ý R:@?SYBVD�J:X;ÞsT @CU�P

Þd>QP9æ�D¼>�Þ�R:@CDdì�D�Jôæ	áÃPIU�T @CPIéÃT�R;>QT�TVRID���üWJ5@CN¼DdP;Sf@CU�P;>A=�S ß;>�ÞsDYÞd>QPèæ�D½J5@Cì5@ÁJ:ê
D�J @çP:T�U � ~ U�B�T�R;>QP:T%S�@CP;Sf@?J:D¼U²à÷��R:@?ÞVR,T�RID½Sf@Cé�P;S�U²àÐT�RID¢Ds=CDdN¼DdP	TsS�UQàÐì5D�ÞsT�U�B
× BVDdNO>A@CPâXIP;ÞVR;>QPIé�D�J�G��ë@CT�R:@CPâD�>�ÞVR�U²à2T�RID�S DYU�BVT�R;>QP:T%Sdä�T�RID¼Sf@Cé�P,UQà2Ddì�DdBVá

�������O�������"������������������� �O�����O�����/�^���u�"�����2���



4 ������� �"!$#&%(')��*+��*"!,�����$��-/./0�1"!��2�
ÞsB�U:S�S�ßIB�UIJ:X;ÞsT � ¸ � � ä i�� Â � j;w Á 	 Â�ò�ò�ò&Â � É � äA@?S�>b=ÁS.U½ÞsU�P;S DdBVì�D�J�G/�$U�B�DdUQì�DdB�äQJ:XID
T�U¼S á:N¼N¼DdTVB�áO>Qæ�U�XIT�T�RIDKU�B.@çé²@çP9U²àÐT�RIDKÞsU:U�B%J5@CP;>QT�DYS áWS.T�DdNèä:T�RIDdB�D4>QBVD�U�P:=Cá� ~Kö º ß;U	SVSf@Cæ:=çD4ÞsU5N½æ:@CP;>QT.@çU5P;S�U²à·TVRID�Sf@Cé�P;S�UQàT�RID�S D�ÞsBVU	S�S�ßIBVUWJ:X;ÞsT%S©ä	S U¢T�R;>QT� ~Kö º U�BVT�R;>QP:T%S�>QBVDãS XK�9ÞV@çDdP:T�T�U¼J:D�S�ÞsB.@çæ�D½>A=w=T�RIDKSf@Cé�P9ßIB�D�S DdBVì�@CPIéOJ:U�NÃ>A@CP;S
UQà�TVRID � ¸ � � ßIB�UIJ:X;ÞsT%SdG���DdT�� Ã J:DdPIU5T�DYT�RID¼S DdTKUQà2ì5D�ÞsT�U�B%S × �7R:@ÁÞVRâæ�Ds=çU5PIé
T�UÃT�RID �:T�RâU5B�T�R;>QP:T�>QP;J$àkU�B���R:@?Þ�R � × � t 	 G Ý RIDdPä�à U�BKD�>5Þ�R,U�B�TVR;>QP	T!��ä
T�RIDKBVD�>A=¦NO>QTVB @wíGë \Ã w ë Ò Ä ì �7R:@ÁÞVR,NY@CP:@CNY@CïdD�S × ÿ ë × Þd>QP9æ;DYÞsU�P;S T�BVX;ÞsT�D�J
>�ÞdÞsU5B%J5@CPIéOT�UYT�RID�àkUQ=w=CU��m@CPIéOB�X:=CD�eë \Ã t � ñ Ã

¸ � � " � w Á 	 Â l�l�l Â � ~¦ö º É i 	 qKj��RIDdBVD

ñ Ã
¸ � t ÌÍÎ ÍÏ ñ ¼

¸�¸
@qà � t �ñ ¼

¸ � @qà » ¸ » � À qOÂ �$#t �ñ ¾
¸ � @qà » ¸ » � o qOÂ �$#t � i 	/	 j

Ý RIDdB�Dsà U5B�D�ä;TVRID¼NY@CP:@CN½XIN Ds@Cé�DdP	ìQ>A=CXIDOU²à�T�RID¢à >QN @q=Cá,UQàmNO>QT�B @?ÞsD�SZë Ò Ä ì
@?S7éQ@Cì�DdP9æ	á

ÈKË ¸ ~ t N @çPÃ ¹Aº Ä&%&%&%nÄ � 	('� i NY@CP
� ù*)�+ × ÿ ë \Ã ×6jt N @çPÃ ¹Aº Ä&%&%&%nÄ � 	('� È Ã�Ä Ë ¸ ~ i 	�� j��RIDdBVD È Ã�Ä Ë ¸ ~ @?SYT�RIDèN @çP:@CNYXIN Ds@çé5DdP	ìQ>A=CXID�U²àãNO>²T�B @wí ë,\Ã >�S¼J:Dsø;PID�J @CP

D�å5X;>QT @CU�P i 	6	 j G�7U�T�D9TVR;>QT¼>A=w= � ~¦ö º ë \ NO>QTVB @?ÞsD�S¼>QB�D9ì�DdBVT�DsíúNO>QTVB @?ÞsD�Sdä�T�R;>QT¢@?SFT�RIDs@CB
Ds=CDdN¼DdP:T%SÃ>QB�D9DdP;J:ß;U²@çP:T%SFUQàKT�RID9@CP:T�DdB�ìb>b=ÁSFT�R;>QT¼>QßIß�D�>QBF@çPëNO>QT�B.@qí ë Ò Ä ì G
Z0XIB�T�RIDdB�N¼U5B�D�äQT�RID�S D�BVD�>A=;NO>QT�B.@ÁÞsD�S�>QB�D�S.á	N¼NFDdT�B @?Þ i � ¸ � � t � � � ¸ j ä�>QP;J T�RIDs@CB
Ds@Cé�DdP:ìb>A=CXID�SK>QBVDKT�RIDdB�DsàkU�B�DKB�D�>A=MG

E�Ts>QP;JI>QB%J�N¼DdTVRIUWJIS¼Þd>²P(æ;D$X;S D�J�@CPëU�B%J:DdB¼T�UâÞd>A=?ÞsX:=?>QT�D,T�RID9N @çP:@CNO>b=
Ds@Cé�DdP:ìb>A=CXIDâU²à4T�RIDèD�>�ÞVR(ì5DdB�T�Dsí(NO>QTVB @wí·G�Z0U�BF@çP;S.T%>QP;ÞsD�ä�T�RID,B%>QT @CU�P;>A=-,/.
N¼DdTVRIUWJ°�m@CT�R¿��D��7T�U�P(ÞsU�B�BVD�ÞsT @CU�P;S ��	��à� Þd>²P(æ;D,>QßIß:=w@CD�J(U5P'T�RID9NO>QT�B.@qíä
>AàkT�DdBmB�D�J:X;ÞV@CPIéÃ@CT�T�UO>FS á	NFN¼DdT�B @?Þ�T�B @?J5@?>Qé�U5P;>A=¦NO>QTVB @wí·G

Ý �2UâSf@CN¼ß:=CD,Dsí;>QN¼ß:=CD�S9>QB�D9ßIB�UQì5@?J:D�J'RIDdB�Dô@çPëU�B%J:DdB¼TVU,@w=q=CX;S TVB%>QT�D$T�RID
ßIB�UIÞsD�J:XIB�D�G

0 J$RAP2143(IâÑ
Ý RID�àkUQ=w=CU��m@CPIéOT�R:@CB%JôU�B%J:DdB�ß�UQ=Cá	PIU5NY@?>A=¦@CP$T³�mUYìb>²B @?>Qæ:=CD�Sm@?S�S T�X;J5@CD�J�ehNi³» º Â » � j�t »�5 º ½ » º » �� �m@CT�R i³» º Â » � j<w�y t � qOÂ 	�� � G
ÿfT%S«>7D�S�Sf@?>QPèNÃ>QT�B @wíÃ@ÁSë Ò i³» º Â » � j^t76 4 » º ½ � » �½ � » � ½ � » º98 z ë Ò Ä ì t76 � q ä 4���� ê � ä q �� ê � ä q �Z� ê � ä q � 8
Ý RID�àkU�XIB�S}@çé5PèßIB�D�S DdBVì�@CPIéÃB�DdéQ@CU�P;S�àkU�B » º >QP;J » � >QBVDpe

�������O�������"������������������� �O�����O�����/�^���u�"�����2���



  %¢¡$0   0�12�<�O0�*"£�¤¦¥§1�*"!A¤   ¤¨��©O%(')�6©"0   � 3
» º » � » º » �¶ ¶ ¶¶ ü ü
ü ¶ ü
ü ü ¶¬�P:=Cá,T�RIDYø;B%S.T�T&�mU å5X;>�J:B%>²P	T%S i&» º Â » � À q >QP;J » º À q
Â » � oáqKj PIDdD�J,T�U

æ�D4T%>�ª5DdP¼@CP:T�U ÞsU5P;Sf@?J:DdB%>QT @CU�PG Ý RID4T&�mU½ì5DdB�T�DsíONO>²T�B @?ÞsD�S�>²B�DKT�RIDdPë \º t 6 q ½ �½ � ½ � 8 >QP;J ë \� t 6 qrqq ½ � 8
>QP;JÃTVRIDs@çBKS NO>b=q=CD�S T�Ds@Cé�DdP:ìb>A=CXID�SK>QB�D È º Ä Ë ¸ ~ t ½ 	 ½;: ¼>QP;J È � Ä Ë ¸ ~ t ½ � G>7DdP;ÞsD ÈKË ¸ ~ À ½ 5 l � ®;G Ý RID¼Dsí;>�ÞsTKìQ>A=CXIDOUQà ÈKË ¸ ~ Þd>QPú>A=?S U$æ;DOÞd>A=?ÞsX:=?>QT�D�J
àkU�BÃT�R:@?SÃDsí0>QNFß:=çD i X;S}@çPIé=<�H ��E � ® � ä�àkU�BÃDsí0>²N¼ß:=CD j G�ÿfT§��>�S¢àkU�XIP;JëT�R;>QTÈ Ë ¸ ~?> ½ � l IG
0 J$RAP2143(IUB
Ý RIDmS D�ÞsU�P;JîDsí0>QNFß:=çDmßIB�D�S.DdP	T�D�JîRIDdB�D�@?S¦>¶à XIP;ÞsT.@çU5P½U²àWT&�mU�ìb>²B @?>Qæ:=CD�S[@çP:ì�UQ=Cì:ê
@CPIéÃT�B @Cé�U�PIU�NFDdT�B @?Þ�T�DdB�NOS�ehNi³» º Â » � j�t » º ÞsU	S » � ¶ » � Sf@CP » º ä
��RIDdB�D i³» º Â » � j)w§y t � qOÂ 	�� � G
Ý RID4ÞsU5B�B�D�S ß�U�P;J5@CPIéâ>7D�S�Sf@?>QP$NO>QT�B @wíÃ@?Së Ò i³» º Â » � j�t76 ½ » � S}@çP » º ½

S}@çP » � ¶ ÞsU	S » º½
Sf@CP » � ¶ ÞsU	S » º ½ » º ÞsU:S » � 8z ë Ò Ä ì t 6 � ê q G � ® � ä q ��� ê q G 5 q � ä 	��� ê q G 5 q � ä 	�� � ê 	 ä q � 8 i 	�5 j

Ý RIDîà U²=q=CU��m@CPIé9T&�mU½ì5DdB�T�DsíèNO>QTVB @?ÞsD�S�>QB�D¢PIDdD�J:D�J9@CP,U�B%J:DdB�T�U¼DdìQ>A=CX;>QT�D¢T�RID
S NÃ>A=w=çD�S.T�Ds@Cé�DdP:ìb>A=CXID§eë \º t 6 ½ q l � ® � ½ q l 5 q �½ q l 5 q � ½ 	 8 >QP;J ë \� t 6 ½ q l � ® � 		 ½ 	 8
Ý RID�T&�mU(NY@CP:@CNYXIN Ds@Cé�DdP:ìb>A=CXID�S�>QB�D È º Ä Ë ¸ ~ t ½ 	 l �/5 ®ý>²P;J È � Ä Ë ¸ ~ t½ 	 l �/� IG Ý R:@?SFá�@CDs=?JISè>$=CU��mDdBOæ�U�XIP;J'U²à

½ 	 l �/� $U�PëT�RID�S.NO>A=w=CD�S TODs@Cé�DdPIê
ìQ>A=CXID4UQà�ë Ò i³» º Â » � j UQì�DdB y G Ý RIDKDsí0>�ÞsT7ìb>A=CXID¢@?S

½ 	 l �K3 G� G 5 GA@ ä"[^]CB?è�b¢èu`9D�c?VNWGã ä"c;WOa�å¦[Y]9æ W¦è�è�b([^äSéÔW/c;V2`FE
Ý RIDKÞsU�N¼ßIXITs>QT @CU�P;>A=�D�=·U5B�T�B�D�å5X:@çBVD�JÃæ	áYT�RID7@CP	T�DdBVìb>A=?>7D�S�Sf@?>QPÃNO>QT�B @wí¼T�D�ÞVRIê
P:@?å5XID�J:Ddß;DdP;JISFDsíIß;U�PIDdP:T @?>A=w=Cá'U�P'T�RIDÃP	XINYæ;DdBFUQà�ìb>²B @?>Qæ:=CD�S¼T�R;>²T½ß;>²B�T @?Þsê
@Cß;>QT�DF@CP'T�RID¼U�B.@çé²@çP;>b=2àkXIP;ÞsT @CU�PG�H�P >QßIßIBVU	>�ÞVRúæ;>�S.D�JâU�P�T�RIDOJ:D�ÞsU5N¼ß;U	S}@çê
T @CU�PÃUQà¦TVRID�àkXIP;ÞsT @CU�P;SmXIP;J:DdB�ÞsU5P;Sf@?J:DdB%>QT @CU�PÃ@CP:T�UYT�RID4S XIN"UQàÐS Ddì5DdB%>A=uTVDdB�NOS

�������O�������"������������������� �O�����O�����/�^���u�"�����2��G



� ������� �"!$#&%(')��*+��*"!,�����$��-/./0�1"!��2�
S DdDdNÃS4D�S.ß;D�ÞV@?>A=w=Cá(ìb>b=çX;>²æ:=çDô@CP'T�R:@?S¼ÞsU�P:T�DsíWTAGÿMP(>5JIJ5@çT.@çU5Pä�@CT4@?S¼>²N¼DdP;>Qæ:=CD
T�UÃT�RIDYDsíIß:=çU²@çTs>QT @CU�P,UQà2NÃ>QT�RIDdNO>QT.@ÁÞd>b=¦ßIB�U�ß�DdB�T @CD�S i ÞsU5P;Þd>�ì5@CT á�ä;æ:@w=w@CPID�>QB @CT á j
T�R;>²T�NO>Aá4æ�D�@?J:DdP:T @wø;D�JÃàkU�B2S.U�N¼D�UQàT�RID7T�DdB�NOSdG � ì�DdP à U�B�R:@Cé�R:=CáOPIU�P:=w@CPID�>QB
àkXIP;ÞsT @CU�P;Sdä:@CT�@?S�=w@�ª�Ds=Cá9T�R;>QTmD�>�ÞVR¼@CP;J5@Cì�@?J:X;>A=�TVDdB�N"U�P:=Cá¼@CP:ì�UQ=Cì�D�S�>îàkB%>�ÞsT @CU�P
UQà�T�RIDF@CP;J:Ddß;DdP;J:DdP:TOìQ>QB @?>Qæ:=CD�SdG Ý R:X;S¢T�RID¼é�DdPIDdB%>²T @CU�PúU²à¶U5PIDâ8þß�DdBYT�DdB�N
@CPâ>¢àkXIP;ÞsT @CU�P$@ÁS7DsíIß;D�ÞsT�D�J$T�U¼æ�DYN½X;ÞVR9àM>�S TVDdB�T�R;>QP$T�R;>QT�UQà�U�PID 8�à U�B7T�RID
DdP:T @CB�D�àkXIP;ÞsT @CU�PG*�þRIDdP4X;S}@çPIéKTVRID)8;:):�>A=Cé�U�B.@çTVRINèädàkXIP;ÞsT @CU�P;S�Þd>QP¢T�RIDdB�DsàkU�B�D
æ�D½J:D�ÞsU�N¼ß�U	S D�J$>�SZe
hNi J^j^tIHFJ i J^jA¶LKMJ i J^jA¶ON�P·¸ ¹2º�Q J

¸ i J^jA¶SRTP·¸ ¹AºVU J
¸ i JYj2¶ ~ P·¸ ¹Aº�W J

¸ i J^j i 	 ® j��RIDdBVD H9J @ÁSã=w@çPID�>²B½TVDdB�Nèä K!J @?SY>9ÞsU�P:ì�DsíâT�DdB�Nèä�TVRID Q J�Ê S4>QB�DYæ:@w=w@CPID�>QB
T�DdBVNOSdä�T�RID U J�Ê S¢>QB�D¼XIP:@Cìb>²B @?>QT�D9ÞsU�P;Þd>Aì�D¼T�DdB�NÃS4>QP;J,TVRID W J�Ê SK>QB�DFé�DdPIê
DdB%>b=¶PIU5P;ÞsU�P	ì5Dsí T�DdBVNOSdGYX m äVZ m >QP;J°� m J:DdPIU5T�D9T�RIDèP:XINYæ;DdB%S UQàãæ:@w=w@CPID�>QB�ä
XIP:@Cìb>²B @?>QT�D½ÞsU5P;Þd>�ì5D4>QP;J9é�DdPIDdBs>A=PIU�P;ÞsU�P:ì�DsíèT�DdB�NOS�B�D�S.ß;D�ÞsT @Cì�Ds=Cá�G

Ý RID9ìb>A=CXID�Þd>b=ÁÞsX:=?>QTVD�J�àkU�B È Ë ¸ ~ ÞsU�BVB�D�S ß;U5P;JISYT�U,T�RID9Dsí;>�ÞsTYNY@CP:@çNYXIN
Ds@Cé�DdP:ìb>A=CXID¢àkU�B�T�RIDî@çP:T�DdB�ìQ>A=�NO>QT�B @wíÃà >²NY@w=çá,ë Ò Ä ì G�>�U��mDdì�DdB�äITVRID�à >�ÞsT7T�R;>QT
T�RID¢Ds=CDdN¼DdP	TsS�UQà�T�RID >�D�S�S}@Á>²PèNO>QTVB @wíèUQà¸>²P�>QB�æ:@CT�Bs>QB�áFà XIP;ÞsT @CU�P,>QB�DKPIU�T7@CP
é�DdPIDdBs>A=@CP;J:Ddß;DdP;J:DdP:T�@?S�UQì�DdB =CU:U/ª�D�J���RIDdP,J:DdB @Cì�@CPIé,ë Ò Ä ì G Ý R:@ÁS7B�D�S X:=CT%S¶@CP
>QP'UQì�DdBVD�S T @CNO>QT�D9U²à�T�RID9àM>QNY@w=Cá'UQàKNO>QT�B.@ÁÞsD�S DdP;ÞsU�N¼ß;>�S�S.D�J'æ:áMë Ò i J^j >�SJ ìb>QB @CD�Sî@CP y G È Ë ¸ ~ @ÁS¢T�RIDdP'>Ã=CU��mDdB4æ�U�XIP;JâU5PâT�RID¼Ds@Cé�DdP:ìb>A=CXID$PIDdD�J:D�J�ä��RIU:S D¼å�X;>A=w@CT áâJ:Ddß;DdP;JIS¢U�P,T�RID¢à XIP;ÞsT.@çU5P;>A=w@çT áâU²à�T�RID¼Ds=CDdN¼DdP:T%SKUQà«ë Ò i J^j ä
>�S��2Ds=w=�>�SmU�P$T�RID4T.@çé5R	T�PID�SVSmUQà�T�RIDKæ�U�XIP;JIS�U�PèTVRIDKìb>QB @?>Qæ:=CDYì�D�ÞsT�U5B J GIH�P
XIß�JI>QT�DèU²àãT�RID9æ�U�XIP;JISÃU�P'T�RID$ìb>QB.@Á>²æ:=çD�S©ä2>�S �2Ds=w=ã>5SYT�RID�Þd>b=ÁÞsX:=?>QT.@çU5PýU²à
PID�� 8(ìQ>A=CXID�SY>QTKD�>�ÞVR,@CT�DdB%>QT @CU�P�UQà2T�RIDÃ>A=Cé�U�B @CT�RIN Þd>QPâT�RIDdB�DsàkU�B�D =çD�>5J,T�U
Sf@Cé�P:@wøuÞd>QP:TKS ß;DdD�J @çNFßIB�UQì�DdN¼DdP:T%SdG

[[Ò]\ F�R"E�I_^uÖQÚÙa`
Ý RID�8�Þd>A=?ÞsX:=?>QT @CU�P;S¶à U5B¶>¢R:@Cé�R:=Cá9PIU�P:=w@CPID�>QB�àkXIP;ÞsT @CU�Pè>QB�DKS T�X;J5@CD�JÃ@CP$U�B%J:DdB
T�UYT�D�S.T�T�RIDKß;DdB.à U�BVNO>QP;ÞsD4U²à¦T�RIDK@CP:T�DdB�ìQ>A=÷>7D�S�Sf@?>QPèNÃ>QT�B @wí9N¼DdT�RIUIJ�G

Ý RID9@w=w=çX;S.T�B%>QT @CU�PþßIB�D�S.DdP	T�D�JëRIDdB�Dô@CP	ì�U²=çì5D�SO>�Sf@CPIéQ=CD,ìb>QB @?>Qæ:=CD�ä�S U�T�R;>QT
>QTVT�DdP	T.@çU5P Þd>²Pòæ;D,àkUIÞsX;S D�JþU�PòTVRID�é5B%>QßIR:@?Þd>A= >²P;>A=CáWSf@?SôUQà¼T�RID,ßIB�U�ß;U:S D�J
>QßIßIBVU	>�ÞVRGQHãS¸T�RID�S UQ=CXIT @CU�PÃS ß;>�ÞsDm@?S�ß;>QB�T @CT @CU�PID�J½@çP:T�UYS Ddì�DdB%>A=uS.XIæuJ:U�NO>b@çP;S©ä
T�RID4ÞVR;>QPIé�D�@CPU8�ìb>A=CXIDK@?S7B�D�ÞsU�B%J:D�J�ä�>QP;J9T�RID�@CN¼ßIBVUbì5DdN¼DdP	T¶@çP$T�RID4å5X;>A=w@çT á
UQàYT�RID,=CU��mDdB9æ;U�XIP;J5@CPIéëà XIP;ÞsT.@çU5Pò@?S9NFU�P:@CT�U�B�D�J�G Ý RID�ß:@çD�ÞsD��¶@ÁS.D(ÞsU�P	ì5Dsí
XIP;J:DdB�D�S.T @CNO>QT�U�BKU²à�T�RIDYUbì5DdB%>A=w=¦àkXIP;ÞsT @CU�Pä[é�DdPIDdB%>QT�D�Jôæ	á,ÞsU�P;S T�BVX;ÞsT @CPIé9U�PID
=CU��mDdB9æ;U�XIP;J5@CPIéëà XIP;ÞsT.@çU5Pòß;DdB,S XIæ;S ß;>�ÞsDú>5ÞdÞsU�B%J5@CPIé(T�U'D�å5X;>QT @CU�P i � j ä¸@?S
ß:=CU�T�TVD�J9àkU�BKJ5@�=·DdBVDdP	TYJ:U�NO>A@CPâSf@CïdD�SdG Ý RIDYDsí;>�ÞsT�8'ìQ>A=CXIDOÞd>QP,æ;D¼U5æIT%>A@CPID�J
æ:áOBVDdß;D�>QT�D�J5=CáèS U²=çì5@CPIé9T�RID��b�$�þJ:D�S�ÞsB @Cæ;D�Jô@CP i ® j àkB�U�N J5@´=DdB�DdP:T�S Ts>QB�T @CPIé

�������O�������"������������������� �O�����O�����/�^���u�"�����2��c



  %¢¡$0   0�12�<�O0�*"£�¤¦¥§1�*"!A¤   ¤¨��©O%(')�6©"0   � �
ß�UQ@CP	T%S©G�<�U�N¼ß;>QB.@ÁS.U�P,UQà2T�RIDYìQ>A=CXID�S4TVR	X;SKÞd>A=?ÞsX:=?>QT�D�J �m@CT�RâT�RIU	S.D½ßIBVUbì5@?J:D�J
æ:áOTVRID�@çP:T�DdB�ìQ>A=�>�D�S�S}@Á>²P9N¼DdT�RIUIJè>A=?S U¼á5@CDs=?JIS�ìb>A=CX;>Qæ:=CD¢@CP:à U�BVNO>QT @CU�PG

Ý RID½ÞVRIU	S DdPèDsí;>QN¼ß:=CD¢@?S�TVR;>QT�UQà�T�RID4NFUQ=CD�ÞsX:=Á>²B4ÞsU�P:à U5B�NO>QT @CU�P9U²à�ß;S DdXIê
J:U:DdT�R;>QPID�ä�>²PúDdT�R;>²PID9N¼UQ=CD�ÞsX:=CD9@CP ��R:@?ÞVR(>A=w=�T�RID9R:áWJ:BVU�é�DdP'>QT�U�NOS¢R;>Aì�D
æ�DdDdP(B�Ddß:=?>�ÞsD�J æ	á'<�ä÷�ûU�B�¬ >QT�U5NOSdGÿfTY@?SYT%>�ª5DdP�à B�U5N �(	  � äN��RIDdB�DÃT�RID
éQ=CU�æ;>b=¶N @çP:@CNYXIN ß;U�T�DdP:T @?>A=�DdPIDdBVé�á ÞsU5P:à U�BVNO>QT @CU�P�UQà4S NO>A=w=�N¼U²=çD�ÞsX:=CD�S @?S
S TVX;J5@çD�J�G Ý RID���DdPIP;>QB%J5üOíQU�PID�S7ß;U�T�DdP:T @?>A=�@?S�DsíIßIB�D�S�S.D�JF@çP9TVDdB�NOSmUQà�>½S}@çPIé²=çD
J5@CRID�J:B%>A=�>QPIéQ=CD�G

Ý RIDKß;U�T�DdP:T @?>A=¦DdPIDdBVé�á9UQà¦T�RID¢N¼UQ=CD�ÞsX:=CD¢@ÁS¶éQ@Cì�DdPèæ:á

hNi m j�t dfegeChCiCii 5jlkm ö�n9o�pgqsr jCkm ö � i qut&v k rwo�pCq�x P ö k�yzY{ ö�o�pgq k r j jCkm j�|½ º i~}f��� ºi 5�j km ö�n9o�pCq~r j km ö � i qut&v k r�o�pCq�x P ö k�yz { ö�o�pgq k r j j km j z¶ hCigiCeCiCii 5�jCkm ö�n9o�pCq~r jCkm ö � i qut&v k r�o�pCq�x P { ö�o�pCq k r j jlkm j�|½ º is} º � di 5�jCkm ö�n9o�pCq~r jCkm ö � i qut&v k r�o�pCq�x P { ö�o�pCq k r j jlkm j z¶ n e º 5 igii 5�j km ö�n9o�pCq~r j km ö � i qut&v k r�o�pCq�x P�� k�yz { ö�o�pgq k r j j km j |½ º igh n � hi 5�jCkm ö�n9o�pCq~r jCkm ö � i qut&v k r�o�pCq�x P�� k�yzY{ ö�o�pgq k r j jCkm j z��RIDdBVD � i @?SmT�RIDYÞsUbìQ>A=CDdP	T7æ;U�P;J =çDdPIé5T�R i 	 l �®/�� j ä�¢@?S�T�RID4ÞsUQìQ>A=CDdP	T�æ;U�P;J9>²PIéQ=CD i 	 q � l *� j äm @?S7T�RID4J5@CRID�J:B%>A=�>QPIéQ=CD i q o m o ��� j G�7U�T�D¼TVR;>QT4T�RID9ÞsU�P:T�B @CæIXIT @CU�P�à BVU�N 	 ü � >QP;J 	 ü 5 >QTVU�N @CP:T�DdB%>�ÞsT @CU�P;S¢R;>Aì�D
PIU�T7æ;DdDdP9@CP;ÞV=CX;J:D�J$@CPèTVRID4>Qæ;UQì�D�àkU�B�NYX:=?>QT @CU�PèSf@CP;ÞsD¢T�RIDdáè>QB�DKÞsU�P;S T%>²P	T�G

ÿfT Þd>²Pýæ�DâS DdDdPëà B�U5NðZ[@Cé�XIB�D 	 TVR;>QT¼T�R:@?SÃR:@Cé�R:=CáþPIU�P:=w@çPID�>²B9àkXIP;ÞsT @CU�P
DsíIR:@Cæ:@çTsSmT�RIB�DdD�NY@CP:@CNO>¢@CPOTVRID�B%>²PIé�D � qOÂ ���?� G Ý RID�T&�2Uî=CUWÞd>A=�NY@CP:@CNO>YUIÞdÞsXIB
>QT m t 4
	 l ® � � >QP;J m t �/�/4 l 	�� � ä;��RIDdB�D$T�RID9ß;U�TVDdP	T @?>A=�DdPIDdB�é5áúT%>àª�D�SYU�P
ìQ>A=CXID�S�UQàWê q G 3��K3�5 ª	Þd>b=��AN¼UQ=	>QP;JKê 	 G q 5/�/� ª	Þd>b=��AN¼UQ=	B�D�S.ß;D�ÞsT @Cì�Ds=Cá�G Ý RID�éQ=CU�æ;>A=
NY@CP:@CNYXIN U²àÐê 	 G q 3¦	/	 ª	Þd>A=���N¼UQ=[@ÁS7U�æ;S DdBVì�D�J9>QT m t 	��/5 l ®K � G

Ý >Qæ:=CDmÿS RIU���S�T�RIDmDsí;>�ÞsT¦>QP;J¢ÞsU�N¼ßIXIT�D�J 8 Ê S�àkU�BTVRID�ø;B%S T[àkU�XIBß;>QB�T.@çT.@çU5P;S
UQà�T�RIDYS UQ=CXIT @CU�P�S.ß;>�ÞsD�ä"�7R:@q=CD Ý >Qæ:=CD½ÿ ÿ�S.XIN¼NO>QB @CïdD�S7T�RID4BVD�S X:=CT%SmàkU�B�S.XIæ;S Ddê
å5XIDdP	T¸=CDdì�Ds=?SdG Ý RID�>�ÞdÞsXIB%>�ÞsáYUQà�T�RID�Þd>A=?ÞsX:=?>QT�D�J�8$ìb>A=CXID�S¸@?S�S DdDdPÃT�U�@CN¼ßIB�UQì�D
B%>²ß:@ÁJ5=Cáò>�SFT�RIDâSf@CïdDâUQàYT�RIDâS D�>QB%ÞVRýJ:U�NÃ>A@CPþ@?SÃB�D�J:X;ÞsD�J�ä�ÞsU�P:ø;BVNY@CPIé'T�RID
@CN¼ß�U�B�T%>QP;ÞsDÃUQà�S XIßIß:=Cá5@çPIé�T @Cé�R	T¢ìb>QB.@Á>²æ:=çD�S¢æ�U�XIP;JISdG Ý RIDÃP	XIN¼DdB.@ÁÞd>b=2ìb>b=çXID
UQà^8$@?SmPIU�T�S XK� ÞV@CDdP:T�T�U½>5S�S D�S�S�T�RID�ß;DdB àkU�B�NÃ>QP;ÞsDKUQàT�RIDKN¼DdT�RIUIJÃSf@CP;ÞsDKT�RID
ÞsU�P:ì�DdB�é5DdP;ÞsD¼UQà�T�RID9>A=Cé�U�B @CT�RIN @ÁSî=?>QB�é5Ds=çá�J:DdT�DdB�NY@CPID�J�æ:á�TVRID S Ddß;>²B%>QT @CU�P
J5@?S T%>²P;ÞsD¼æ;DdT&�mDdDdP,T�RID¢à XIP;ÞsT @CU�P�>QP;Jô@çTsS�XIP;J:DdB�D�S T @CNO>QTVU�B�äA��R:@?ÞVRúJ:Ddß;DdP;JIS
æ�U�T�R¼U�P�8â>QP;JYT�RIDKSf@CïdD�UQàuT�RIDKS UQ=CXIT @CU�P9S ß;>�ÞsD�G Ý >²æ:=çD�S�ÿ ÿ ÿ2>QP;J ÿ��òéQ@Cì�D7T�RID
NO>bí	@CNYXIN S Ddß;>²B%>QT @CU�PúJ5@?S Ts>QP;ÞsDÃà U5BKT�RIDODsí;>�ÞsTY>QP;J$@CP	TVDdB�ìb>A=�>7D�S�Sf@?>QP'Þd>A=Cê
ÞsX:=?>QT @CU�P;S©GH7=çTVRIU�XIé�RâT�RID¢àkU�B�N¼DdBKßIBVUbì5@?J:D¼NYX;Þ�R�T @Cé�R	TVDdBKXIP;J:DdB�D�S T @CNO>QTVU�B%S
>QTmT�RID�@CP:@CT @?>A=�=CDdì�Ds=?S�UQà�T�RIDKT�B�DdD�ä:T�RID�=?>QT�TVDdB¶J:D�ÞsBVD�>�S D�S�>QT�>¢àM>�S TVDdB2Bs>QT�D�G¦:�á
ß:=CU�T�T.@çPIéYT�RID�ß:@CD�ÞsD��m@?S D4ÞsU�P:ì�Dsí¼=CU��mDdB�æ;U5XIP;J5@çPIé à XIP;ÞsT @CU�P9>QT�Ddì�DdB�áY=CDdì�Ds=�@CP

�������O�������"������������������� �O�����O�����/�^���u�"�����2���



	 q ������� �"!$#&%(')��*+��*"!,�����$��-/./0�1"!��2�

1 2 3 4 5 6
t1

-1

1

2

f

�;o�v��Ac?^9�s¹��:�s�k� �d�`�q� �;� �A�}�k�s¿���¬;¨A«k�}§A���d� �kµb�V�����V«¦�¸¬C§���¡ �`� �s�4�V¬W�kµA���d� µA�}�A�M� ����A��� �s¹

T�RIDFT�B�DdD�ä�T�RID¼Bs>Qß:@?J,@CN¼ßIB�UQì�DdNFDdP	Tî@çP�T�RIDOå5X;>A=w@çT áâU²à¶TVRID¼XIP;J:DdB�D�S T @CNO>²T�U�B
Þd>QP9æ�D4ì5@?S X;>A=w@CïdD�J i Z[@Cé�XIB�D�S � >QP;J 5 j G�þRIDdP'T�RIDU8?:<:">A=Cé�U�B.@çTVRIN @?S¼X;S D�J T�U$@?J:DdP	T @wàká(T�RID9é²=çU5æ;>A=�U�ßIT @CNYXIN
S U²=çXIT.@çU5PäÐÞsU5P	ì�DdBVé�DdP;ÞsDOTVU,�m@CT�R:@CP 	 q ö h @?S½>5Þ�R:@CDdì�D�J�@CP �O	 @CT�DdB%>²T @CU�P;SY>QP;J	 G 	 <)�Y�òS.D�ÞsU�P;JIS�U�PO>QP§>���� 3�5 q G�Z[@çé5XIB�D«®¼S RIU���S�TVRID�æIB%>QP;ÞVR >²P;J¼æ�U�XIP;J
T�BVDdD >5S�DsíWß:=CU�B�D�J�J:XIB @CPIéèT�RIDp8;:):ÔBVXIPG�H�=CT�RIU�XIé5RâT�RID¼S D�>QB%ÞVR$@?S�@CP:@CT @?>A=w=çá
æIB�D�>5J:T�R:ü�ø;B%S TAä;N¼U:S TKPIUWJ:D�S�U5Pè=CDdì�Ds=«9>QB�D¢àM>QT�RIU�N¼D�J$>QP;J,T�RID¼S U²=çXIT.@çU5P,@?S
å5X:@?Þ�ª5=CáY@?J:DdP	T @wø;D�J9>�S¸T�RID�XIP;J:DdB�D�S.T @CNO>QT�U�B�T @Cé�R:T�DdP;SdG�Z[@Cé�XIB�D�îßIB�UQì�@?J:D�S¸T�RID
æIB%>²P;Þ�Rú>²P;Jâæ�U�XIP;J�T�B�DdD¼U5æIT%>A@CPID�Jâæ:á,X;Sf@CPIéâT�RID¼Dsí;>�ÞsT 8þìb>A=CXIDÃàkU�BKD�>�ÞVR
B�Ddé²@çU5PG�ÿfT Þd>QPëæ;DâS DdDdPëT�R;>QTÃT�RID�S D�>²B%Þ�Rþ>A=?S U'S T%>QB�TsS¼>�S¼>�æIB�D�>�J:T�R:ü5ø;B%S T
ßIB�UIÞsD�S�SdäA�7R:@ÁÞVRâT�RIDdP�Þ�R;>QPIé5D�S�T�U¼àkUQ=w=CU�� J:DdßIT�R:ü�ø;BsS TKß;>QT�T�DdBVPG Ý RIDFéQ=CU�æ;>A=
S U²=çXIT.@çU5P9@?S7@?J:DdP	T @wø;D�J,>QTm=CDdì�Ds= 4 ä�U�PID�=CDdì�Ds=�R:@çé5RIDdBKT�R;>QP,�¶@çTVRèT�RID�@CP:T�DdB�ìb>b=>7D�S�Sf@?>QPÃNO>QT�B.@qí¼N¼DdTVRIUWJ�G:ZIU�Bm>QP¼XIP;ÞsU�P;S TVB%>A@CPID�J¼U5ßIT @CNY@Cï�>QT @CU�P9ßIB�U�æ:=CDdN @CP
U�PID�ìb>²B @?>Qæ:=CD½S X;ÞVRè>�S�T�R:@?SmU�PID�äITVRID�Dsí;>�ÞsTmDs@Cé�DdP	ìQ>A=CXID¼>QTmD�>�Þ�RF=CDdì�Ds=ÐÞd>QP9æ�D
@?J:DdP:T @wø;D�J,�¶@çTVRèT�RIDKRIDs=CßèU²àÐé�Bs>QßIR:@?Þd>A=Ð>QP;>A=CáISf@?SdG�XID�T�U¢T�RID�X;S.D�UQà[@çP:T�DdB�ìQ>A=¦>QB @CT�RIN¼DdT.@ÁÞ¶@CP9T�RIDZ>�D�S�S}@Á>²PONO>²T�B @wíON¼DdT�RIUIJ�ä
@CT�@?S·@çNFß;U�B�Ts>QP	T[T�U�J:DdB @Cì�Dm>mNO>QT�RIDdNÃ>QT @?Þd>A=�DsíWßIBVD�S�Sf@CU�PKàkU�BTVRID2S D�ÞsU�P;J5ü:U�B%J:DdB

�������O�������"���������������������¦�����O�����/�Y���p�"���)�2�&���



  %¢¡$0   0�12�<�O0�*"£�¤¦¥§1�*"!A¤   ¤¨��©O%(')�6©"0   � 	/	
J:DdB @CìQ>QT @Cì�D�S���R:@?Þ�Ru�m@w=q=B�D�J:X;ÞsD�T�RIDmUIÞdÞsXIB�DdP;ÞsDKUQà;@CP:T�DdB�ìQ>A=uUQì�DdB ü:D�S T @CNO>QT @CU�PG
ÿfPâT�RID¼Þd>�S D¼U²à2ß;S DdX;J:U:DdT�R;>QPID�ä·@çT�@?Sã@çP:T�DdB�D�S.T @CPIéèT�U9PIU�TVD½TVR;>QTKæ;DdT�TVDdBKD�S T @Cê
NO>²T�D�S�UQà�T�RID¼Ds@Cé�DdP:ìb>A=CXIDè>QBVD¼é�DdPIDdB%>QTVD�J$@wà�T�RID¼ß�U�T�DdP:T @?>A=�à XIP;ÞsT.@çU5Pâ@?S¢PIU�T
J5@�=DdB�DdP:T @?>QT�D�J$@CP�T�RID¼J5@çRID�J:Bs>A=�>QPIéQ=CDOS ß;>�ÞsDFæIXITK@CPâT�RID � S ß;>�ÞsD�äN��RIDdB�D �
@?S�T�RIDKJ5@ÁS.T%>QP;ÞsDKæ;DdT&�mDdDdPÃT³�mUY>QT�U�NOS©GK¬�P;ÞsDKT�RID � üWS.ß;>�ÞsD >7D�S�Sf@?>QP9R;>5S�æ;DdDdP
U�æITs>A@CPID�J�ä:@CTãÞd>QP9æ�D4DsíIßIB�D�S�S D�J @CPèT�DdB�NÃSmUQà�T�RID4J5@CRID�J:B%>A=�>QPIéQ=CD4T�RIBVU�XIé�Rè>
T�Bs>QP;SfàkU�B�NO>QT.@çU5P4UQà¦ÞsU:U�B%J5@CP;>QT�D�SdGQH7T�T�RIDmø;B%S T¸=CDdì�Ds=MäQàkU�B�Dsí0>²N¼ß:=CD�äW>�ìQ>A=CXID�U²à4/� q @?S�U�æIT%>A@CPID�J¢àkU�B?8�ä�>�S�ÞsU�N¼ß;>QB�D�J �m@CT�R¼>QßIßIB�UAí:@çNÃ>QT�Ds=Cá 5/� ä q/q/q X;Sf@CPIé½J5@wàkê
àkDdB�DdP:T @?>QT @CU�P¢@CP¼T�RID�J5@CRID�J:B%>A=>QPIéQ=CD�S ß;>�ÞsD�G Ý RID�>A=Cé�U�B @CT�RIN T�DdBVNY@CP;>QT�D�S�>AàkT�DdB	  @CT�DdB%>QT @CU�P;SY>QP;J q G � <)�Y�ûS D�ÞsU�P;JISdG�ÿMP(S.U�N¼DY@CP;S T%>²P;ÞsD�S ��RIDdB�DÃDsíWß:=w@?ÞV@CT
DsíIßIB�D�S�Sf@CU�P;SîàkU�BKT�RID¼Ds@Cé�DdP:ìb>b=çXID�SF>QB�D¼PIU�TY>Aìb>A@w=?>Qæ:=CD�ä�T�RIDOX;S.DdB4NO>AáèTVRIDdB�Ddê
àkU�B�D�æ;DY>Qæ:=CD4T�U¼ßIBVUbì5@?J:DKDsíWßIBVD�S�Sf@CU�P;S�S XIß;DdB @CU�B�T�UYT�RIU	S.DKU�æIT%>A@CPID�J9TVRIB�U�XIé�R
J5@CB�D�ÞsTKJ5@�=·DdBVDdP	T @?>QT.@çU5PG

��Ò�^�Ú?P P9R;×�`,Ø���F4Ø$P�1�Ú�Ö�RIÖ�ÜÁØÕAR�3 0 JV1;IW×QÜ(I;ÕÛ�I
Ý RID�8?:<: >b=çé5U�B @CT�RINùNÃ>�á$æ;DÃX;S D�J,T�U,S UQ=Cì�DO>ÃìQ>QB @CDdT áâUQàmßIB�U�æ:=CDdNOSdä�>QP;J
T�R:@?S�S D�ÞsT @CU�PYßIB�D�S DdP:T%S�ßIBVDs=q@CNY@CP;>QBVá¼B�D�S X:=CT%S�U�æITs>A@CPID�J¢à U5B�>KS Ds=CD�ÞsT @CU�P¼UQà�PIU�PIê
ÞsU�P:ì�Dsí,ßIB�U�æ:=CDdNOS��m@CT�RúJ5@�=DdB�DdP:TKNO>QT�RIDdNO>²T @?Þd>A=2S T�B�X;ÞsTVXIB�D�SdG Ý RIDOÞsU5N¼ßIXIê
T%>²T @CU�P;>A=B�D�S X:=CT%S�>QB�DYS XIN¼NO>QB.@çïdD�J @CPèT%>Qæ:=CD��YG">�� 	p��4�� @ÁS�>p>�>Aì�DdB =Cá9ß;U:UQ=Cê
@CPIéâßIB�U5æ:=çDdN @CPÔ��R:@?Þ�RëT�RID9PIU�P;ÞsU�P:ì�Dsí:@CT @CD�SO>QB.@ÁS.D9Dsí0ÞV=CX;Sf@Cì�Ds=Cá'@CP'æ:@w=w@CPID�>QB
T�DdBVNOSdG$:�B%>QP:@CPä^>�>²B�T�NO>QP�>QP;J�<�UQ=?JIS T�Ds@CP �  � >²B�D¼R:@Cé�R:=CáúPIU5P:=q@CPID�>QBÃS T%>QPIê
JI>QBsJ9XIP;ÞsU�P;S TVB%>A@CPID�J$T�D�S T�ßIB�U�æ:=CDdNOSdG Ý RIDKø;BsS T�@CP:ì�UQ=Cì�D�SK>¼ÞsU5N½æ:@CP;>QT.@çU5P�U²à
ß�UQ=Cá	PIU�N @Á>b=u>QP;JKT�B.@çé5U�PIU�N¼DdT�B.@ÁÞ�T�DdBVNOSdädT�RID�S D�ÞsU5P;J�@?S�T�RID�S XINÔUQà;T&�2U7DsíWß�U�ê
PIDdP:T @?>A=uTVDdB�NOS�>²P;J¼R;>�S¸T&�2UKN @çP:@CNO>0G Ý RIDm=?>QT�TVDdB�@?Sm>QPODs@Cé�R:T�R9J:Ddé�B�DdD�ß;UQ=Cá:ê
PIU�N @Á>b=�@CP'T&�2U9ìQ>QB @?>Qæ:=CD�SdG�<)�î< ��	�3�� @?SY>9R:@Cé�R:=Cá�PIU�P;ÞsU�P:ì�Dsí ÞsU�P;S TVB%>A@CPID�J
T�D�S.TßIB�U�æ:=CDdNèGQZ[@CP;>A=w=çá�ä/> � � � 4�� @?S¦>7RID�>QTDsí;ÞVR;>QPIé�DdB�PIDdT³�mU�BÞª�U�ßIT.@çN @çï�>²T @CU�P
ßIB�U5æ:=çDdN$äO��R:@w=CD�.�� ��� q � @?S�>YB�D�>5ÞsT�U�BmPIDdT&�2U5B�ª ÞsU5P:ø;é�XIB%>QT @CU�P9ßIBVU�æ:=CDdNèG

��ÒxF4ØÕÛ�3 Ú EAÜCØ[Õ E
Ý RID§8;:):">A=Cé�U5B @CT�RIN ßIB�D�S DdP:T�D�J,@CP ��5à� @?SY>èìQ>A=CX;>Qæ:=CDèT�U:UQ=�à U�B¢T�RIDÃéQ=CU�æ;>A=
U�ßIT.@çN @çï�>²T @CU�P¼UQà;PIU�P;ÞsU5P	ì�DsíYT&�m@?ÞsDsüWJ5@�=·DdBVDdP	T @?>Qæ:=CD�ßIBVU�æ:=CDdNOSdG Ý RIDmNO>A@CPOJ5@wàkê
øuÞsX:=CT áèDdP;ÞsU�XIP:T�DdB�D�J�@ÁS�TVRID½é5DdPIDdB%>QT @CU�P,UQà2ÞsU�P:ì�Dsí,XIP;J:DdB�D�S T @CNO>QT.@çPIé9ßIBVU�æIê
=CDdNOSdä;��R:@?ÞVR(B�D�å5X:@CB�D�SYT�RID9Þd>A=?ÞsX:=?>QT @CU�PëT�RID9NY@CP:@CN½XIN Ds@çé5DdP	ìQ>A=CXID�SÃUQà�T�RID
àkXIP;ÞsT @CU�P;S�@CP:ì�UQ=Cì�D�J�ä[U�BKUQà¶>ÃìQ>A=w@?J,=CU��mDdBKæ;U�XIP;J�U�P,T�RID�S D¼Ds@Cé�DdP:ìb>b=çXID�S©G¦ÿfP
T�R:@?S�ß;>Qß�DdB�ä>ÃB @Cé�U�BVU�X;S�NFDdT�RIUWJ�à U�B�T�RIDYé�DdPIDdB%>²T @CU�P,UQà¶> =CU��mDdBKæ�U�XIP;J,U�P
T�RID$Ds@Cé�DdP	ìQ>A=CXID�S9UQà½> àkXIP;ÞsT @CU�PòJ:Dsø;PID�J(UQì�DdB9>,éQ@Cì�DdPë@CP:T�DdB�ìb>b=ãR;>�SFæ;DdDdP
J:D�S�ÞsB.@çæ�D�J�G Ý R:@?S4TVD�Þ�RIP:@?å5XID¼@?S4ÞVR;>QB%>5ÞsT�DdB @CïdD�Jâæ:á,T�RID¼X;S DFUQà�@CP:T�DdB�ìb>b=�>7D�S ê
Sf@?>QP¢NO>QT�B.@ÁÞsD�S�>QP;J¢>�NO>²T�RIDdNO>QT @?Þd>A=IÞsU�N¼ß:=CDsí	@CT á4U²àWT�RID�U�B%J:DdB�UQà � ~¦ö º �7RIDdB�D��@?S�T�RIDYP	XINYæ;DdBKU²à�ìb>QB @?>Qæ:=CD�Sã@çP,T�RID¢àkXIP;ÞsT @CU�Pâæ�Ds@çPIéèS.T�X;J5@CD�J�GV��Sf@CPIé9T�R:@?S

�������O�������"���������������������¦�����O�����/�Y���p�"���)�2�&���



	��
ßIB�UIÞsD�J:XIB�D�ä:>KS NO>A=w=uR:@Cé�R:=Cá¼PIU5P:=q@CPID�>QBmDsí;>QN¼ß:=CD�R;>�S¸æ;DdDdP¼DsíIT�DdP;Sf@Cì�Ds=CáOS.T�X;J:ê
@CD�JY>QP;J¢T�RID�ÞsU�P:ì�Dsí4XIP;J:DdB�D�S T @CNO>²T�U�B%S;�mDdB�DmS DdDdPYT�U�T.@çé5R	T�DdP¼Sf@Cé�P:@wøuÞd>QP:T =Cá¼>�S
T�RID�S UQ=CXIT @CU�P9S ß;>�ÞsDm@?S�ß;>QB�T @CT @CU�PID�J�G5HãS�>KB�D�S.X:=çTAä	ÞsU�P:ì�DdB�é�DdP;ÞsD��¶>5S�>�ÞVR:@CDdì�D�J�m@CT�R:@CP¼>�àkD��â=CDdì�Ds=?S�UQàIT�RID�æIB%>QP;ÞVR½>QP;Jîæ;U�XIP;JîT�B�DdD�G Ý RIDm>A=Cé�U�B @CT�RINÔR;>�S�>A=?S U
æ�DdDdP¼X;S D�JYS X;ÞdÞsD�S�SfàkX:=w=Cá¼T�UKS UQ=Cì�D�>�P	XINYæ�DdB�UQà;R:@Cé�R:=Cá½PIU5P;ÞsU�P	ì5Dsí½ßIB�U�æ:=CDdNOS©G

\9Û*��Õ�Ø���3(IWÙND"I�PSI�ÕIÖ�E
Z[@CP;>QP;ÞV@?>A=S XIßIß;U�BVT�àkB�U�N TVRID���>²T @CU�P;>A=E	ÞV@CDdP;ÞsD4ZIU�XIP;JI>²T @CU�PäQT�RID�H7@CB¶Z0U�B%ÞsD¬<� ÞsDYUQà�E	ÞV@CDdP:T @wøuÞ .mD�S D�>²B%Þ�Râ>QP;J$T�RID :¸@çP;>²T @CU�P;>A=�E	ÞV@CDdP;ÞsDOZIU5XIP;JI>QT @CU�P$@?S
é�Bs>QT�DsàkX:=q=Cáè>�ÞÞª:PIU��¶=çD�J:é5D�J�G

CuI�� IW×�I�Õ·ÛàI¨E  ¹¢¡�¹ � ¹ � �C£`� ª��V��´��f¹¤�:¹ � ���A�k�%§©�q�C¥s� « ´�¡�¹T¦¸¹T§K���M�V�b�V«���A�/¡�¹ � ¹T¨5� �s§��Q��« ´ �ª© � �s¥b�.�«�¨��`� ª�� «M�V�`� �%�¬§�� �kµ��d�5´0ÂI¾�¾[´�¬C�s�Y�I�k�d¡ � «k«¦[� «`� �%�5´yuc`i�p���ikj�e nQ^¯®�o&°de n¢t���c`if_b^Madh®�~%g·_bis|}o±�Agýidh$lIidg�_��AeC^�cY²�o±³d^�³4y�c?iVpM^ |f|2t�hdvdowhb^f^�cMowhdvs´�´I�¢¥b�K¨A§�¥©��� «kµ�� ��´9§K� ¿µ~¶ ¯ µs·¸ l·~·s¶ ¹µ ¹¢¨�¹ � ¹ � ��®�¹�µb� ¿d¿d� �u�V���»ºd¹ ¼·¹�¨Q� �½¥Q´�º��V� �d�`� ¿�¡��s��«k�k�M�.� ��� �¼¾I� ¡ �s�d�%� £��0�k�%�s�M��ªmª�� ���A´¾Kade nA|¿5_�|4Àu^ | � ´*Á�Â µsÃ Æ ¯ µ Á ¶ ´  l· ÁsÆd¹
Æd¹þ�f¹s�:¹ � �A���k�s§d�q�g¥s� « ´�¡�¹s¦¸¹¤§K�V�M���Q��«;�V���Ä¡�¹ � ¹s¨5� �s§��b�V« ´�ÂI¾�¾�Â ��© � �s¥b�.��«�¨��`� ª�� ³�� ®

�`� �s�Å§�� �kµ��d�F¬C�%� © � ��� �M� �9¡��%�A«k�k�M� � �A� �ªÆ�s��¡ �s�d�%� £��0�k�%¥©� �}ªm« ´¦�d�¯Ç�r i�ÈMasr �4¿5_	eC� ´Ã Â ÆsÆ Ã ¯©Æ ¶ Æd´  C·s·~É ¹Ê ¹ � ¹·¾��k�d�~¥%�s´V¦¸¹V¹��}�A���`� ¡�¥è���A� � ¹�§�� �}�M�V§�« ´ÄÇ�²F¾b®¬Ë�À�^ r ^Mas| ^ � � ��� ��²ûz	| ^�c�Ì |Ç���o±³d^ ´d¥Q��¿d��Í$¬C�M�V«k� �¨�§A¥d��� «kµd� �A�K¡ �%ªm¨b�V�d¿Q´  C·~·sµ ¹É ¹¢Î0¹�¦�� £d�s�K���A� © ¹T�:¹TÏd³ � �*Ð��´T´I�V¤·�V�k��« © � �s¥b�.��«�¨A�`� ª�� ³.�V�`� �s��´Iyuc`i�p��:ikj�a�Ñ�idc�Òs|knQif_
ade;e nQ^KzIhbow{�^Vck|}oweC~�ikjmlIa�vsr owadcfo x�Ó eCasr ~V´  l·~·sÔ ¹¶ ¹¢¡�¹ � ¹Õ¨5� �%§A�b�V«��V���¬�:¹�§¢¹Õ�I���k�Q� � �s« ´�² lIisrwr ^Mp�eCowidhYikj�ÖA^ |}e�y�c?i�È.r ^�g�|j idcKlIidh �
|}eÁc?adowhQ^�³bÇ�r i�ÈMasr�¿5_	eCowg�o&×�adeÁoqidh¯²�r vdidcMowe nQg¸|M´�Ïd¨��`� �A�%� �`®�Ø�� �`�q���A´  C·s·~Ô ¹Ã ¹¢¡�¹ � ¨5� �%§A�b�V«����A�!Ø�¹*Ø� «k¤�� «k¤���M�V��´ �;© � �%¥Q� ��«�¨��`� ª�� ³����`� �s� � � �s�s�`� �kµ�ªÚÙ © «9��Û
¬C�%�b¡�� �k�M� � �ª¡��q�V«k«k� «��V¬YÆ�s��¡ �s�d�%� £ªÆ4Î��0«!Â;�f¹�´µ�� �s�k¿Q´�lIidg�_	�ml�nQ^�g���t�hdvdhdvd� ´ fÊ Â   Æ ·sÃ ¯  ÜÊ� lÃ ´  C·~·sÔ ¹Ád¹¢¡�¹ � ¨5� �%§A�b�V«����A�!Ø�¹*Ø� «k¤�� «k¤���M�V��´ � �I�`� ª��.��®�Ý��f�q��£d� ��¦[§b�.� © � �s¥b�.�Õ«�¨��`� ª�� ³�� ®
�`� �s� � ¨A¨��k�d��¡fµ�´;�d��¿5_	eC��ÖQnQ^Midcf~madh�³9²·_d_	� ´ Ã Á(Â   Á Ã ¯ µ~µ~É ´  C·s· Æ©¹· ¹¢¼�¹�»����A«k�}�5´�Ç�r i�ÈMasr�¿5_	eCowg�o&×�adeCowidhFz	| owh°v9Ó hQeC^VcM{�asrT²�hQasr ~V|}o |M´�§K���k¡ �f��¦[�f¥�¥%�V� ´�Æ� ¤Þ;�s��¥Q´  l·~·sµ ¹ CÔ ¹¢¦¸¹	»� �k�k³s´�´µ��$¼I£d�k�k� ªm�¼W� �%� �d�%�.� §�� «����A�ßÏ©�M��¥©����� �?¿Y�V¬àÝ����.�ÕÏd¿dªmªm�}�k�`� ¡m�`�d�k� �k�%� �§K�V�k�`� ¡}� « ´�Óft�t;tLÖAc?adhA|}adpVeCowidh�|�idhÄ²9��eÁidg�adeCowpmlIidhQeCc?isr�´�Æ Ã Â É Æ µ ¯ É Æ É ´  C·s·~µ ¹ ~  ¹¢¡�¹~Ø�¹�»[����� �s����A� � ¹�¡�¹°¾��V�k�`� � �k� ´(«��m�kµA�V¼:� �s� �d�%� � §A� «¦�V¬	�`�d�k�}�k�s� ��§K�V�k�`� ¡}� « ´Qyuc`i�p����á ��â lIidh}j �:]�^Mp�o | oqidh¢lIidhQeCcM� ´ Ãs·gÊ ¯ Ã~·s· ´  C· Á Ã ¹ Cµ ¹=Ø�¹(Î0¹T¹�µb�V�`� �k�%�A���Q´ � «k¿dªm¨��k�s�`� ¡9Ïd�M�V¥d����� �`¿��V¬W�V�/¼�ãd§©����� ¥��`�q§AªI�:�s«`� �`� �%���V¬0�9¨Q�Vª���� ¿
�V¬äÏd¿d«k�k� ªm«��V¬äÎ²� �������Ä¦·��±��}�k� �d�`�q�.�F¼�ãd§b�V�`� �%�A« ´]�o å�^�c`^�hQeCowasr	t�æC��adeÁoqidhA|f´ Ã Á�Â  ÜÊ ÁsÆ ¯ fÊ Á É ´  C·~Ãs· ¹  Æd¹¢¡�¹Y¦¸¹F§K�V�M�V�b�V« �V���ç¡�¹ � ¹9¨5� �%§A�b�V« ´ �è© � �s¥b�.�¸«�¨��`� ª�� ³��V�`� �%� � ¨�¨A�k�°�V¡Mµ�¬C�%�Î5�}�A�b�V�k�d®�º��s��� «Y§7� ¡ �k�d¡f� §�«k�k� �k« ´u�d��l�nQ^�g��IyInQ~�| � ´ ·~Ã Â Ãs¶~¶~Ã ¯ Ãs¶~Ã~Ã ´  l·~·sµ ¹ fÊ ¹¢¡�¹�¦¸¹T§K���M�V�b�V«����A�/¡�¹ � ¹T¨5� �%§A�b�V« ´ © � �%¥Q� ��«�¨��`� ª�� ³����`� �s��¬C�%��§��V� � ¡}§©�q���Y¡·�%�©¬ç�s�`®
ª����`� �s���I�k�s¥d� � ªm« ´�²�hQhQasr�|¦ikj$¿5_b^�c`adeCowidh�|aÀu^ | ^Madc`pMnA´ Ê�µ Â&Á É ¯  s CÃ ´  C·~· Æ©¹ CÉ ¹¢¡�¹�¦¸¹�§K�V�M���Q��«����A�/¡�¹ � ¹T¨5� �%§A�b�V« ´ © � �%¥Q� ��§7� �d� ª�§�ªI�:�s�k� �d�`�q� ��¼I�A� �k�%¿/¡·�%�©¬ç�s�`®
ª����`� �s��«��V¬�Ïdª�� ���Õ§��V� � ¡ §d� � « ´u�d��Ç�r i�Èfasr ��¿5_	eC� ´ Ê Â   Æ É ¯  CÃ~Ô ´  C·s·gÊ ¹

�������O�������"���������������������¦�����O�����/�Y���p�"���)�2�&���



	�5 C¶ ¹¢¡�¹�¦�¹�§K�V�M�V�b�V«����A��¡�¹ � ¹�¨5� �%§A�b�V« ´�¨5� ���©� ��� � ���ÕÏd�V� §��`� �s��«���¬�Æ�s�d��� �A�.�V�`� ¿ ¡��s�d®
«k�k�M�.� ��� �ßÏ©¿d«k�k�}ªm«�V¬Õ¼�ãd§Q���`� �s��« ´��d��Ç�r i�Èfasr ��¿�_	eÁ� ´ Ã Â  ÜÊ Æ ¯   Á µ ´  l·~·~É CÃ ¹ò¾[¹ � ¹�§�§A�k�M���sµ4���A�¸§¢¹ � ¹�ÏA��§A���A�}�k« ´�¾ÄÓf�$¿�® � � � z:|}^�c(Ì |YÇ���o±³d^ ´TÏd¿d«k�k� ªm«V«�¨A�`��®
ª�� ³����`� �s��Î	�V¥Q�%�M�V�k�s�k¿Q´¦[� ¨�� ¹��V¬�«�¨Q� �M���`� �s��«9Ý�� «k�����k¡fµ�´�Ï©�M���©¬ç�s�k�Kº�©� �%� �k«`� �`¿%´�¡ � ¹ ´ C· Á~Ád¹  Ád¹ � ¹sÆ� §�ª��.� � � ´sÓ hbeÁ^�cM{�asrg¾ã^�e nQiC³s|�j idc�®�~�| eC^�g¸|Wikj0tÕæC�AadeCowidh�|f´�¡��ª�¥��`� �A�%�¦º[�d� �s� �k«`� �?¿�I�k� «k« ´  l·~·~Ô ¹ C· ¹¢¡�¹�Ý��f� ��«k¡fµ �V���_ºd¹·»¸¹�é¼���½¥s� �A«k�%�:´$êWowhQ^Madc$²�r vd^gÈ�c?as´;»����A��¥Q�d�~¥9¬C�%� � §A�k�%ª��V�`� ¡¡��sªm¨�§��M�V�`� �s��´�Ø����C¹ µ ´�Ïd¨A�`� ���s�}�`¯�Ø;� �`�q�V��´  C·sÃ(  ¹µ~Ô ¹ò»¸¹�ÏQ¹�Ý·¿%�d���V���/Æ¸¹TØ�¹(ÏA��µ©� �d� �©�q« ´ © � �s¥b�.��«�¨��`� ª�� ³����`� �s�K��¬�Æ[�%�A¡}�s�d�s�}£!Æ4Î��0«·�V���§���ÆVÎw�I«�¤�� �kµ � ¨�¨©��� ¡����`� �s��«�� �ß�0�k�d¡ �}«k«Y¦[� «`� �%�5´�lWidg·_	�l�nQ^�g��;t�hdvdhdvd� ´  l· Â É~É(  ¯É~¶s¶ ´  C·~·sÉ ¹µ(  ¹¢ÏQ¹ � ¹CØ�� �%�V«`� « ´d�ÐidhAr owhQ^Madc�¿5_	eCowg�o&×VadeCowidh4Ë�lWidg·_�r ^�°doweC~�Óf|M|f��^ |f´�«�£s¬ç�s�k�Ï©¡f� �}�A¡ �à�0§�¥©®
��� ¡����`� �s��« ´  C·s·(  ¹µ~µ ¹=Ø�¹�Ø[� «k¤��}«k¤�V�M���K�V����¡�¹ � ¹*¨5� �%§A�b�V« ´�Æ� ¤�¨A�s�kª�§©�q���`� �s��«��V���4¾��M�V��¡Mµ©� ���!Ïd�k�M�V�k�f®
�V� �}«0¬C�%�:�kµ�� © «9� � � �%�s�`� �kµ�ª�´�Ç�r i�ÈMasr*¿�_	eÁoqg�o&×�adeCowidh�owh�l²nQ^Vg�owpMasrstuhdvdowhQ^M^�cfowh°v°´ �f¹ ¼·¹© �k�s«k«kª¶�V���5´�¼I�©� �k�%� ´�¹[� §d¤�� � � ¡.�V��� ª�� ¡�0§�¥©��� «kµ�� �k« ´�¡�µb�V¨��k� �¦Æ©´ Ã~É ¯  ~ lÔ ´  l·~·s¶ ¹µ Æd¹=Ø�¹�Ø� «k¤�� «k¤���M�V�9���A�Å¡�¹ � ¹�¨5� �s§��b�V« ´V¡��sªm¨�§��M�V�`� �s�b�.�Ý�� «k§d� �k«7¬ç�s�����?¼:À�¡f� �}�d�
�`ª2¨©� � ª2� �d�M�V�`� �%�7��¬Q�kµ�� © «9� � � �s�%�`� �kµAªú���A��� �k«wØu�V�`�q���d�k« ´wÇ�r i�ÈMasrT¿5_	eCowg�o&×VadeCowidh�oqh
l�nQ^�g�owpfasr	t�h°v©oqhQ^f^�cMowhdvs´d�M¹&¼�¹ © �k�%«k«kª��V���5´�¼I�©� �k�%� ´�¹[� §d¤��}� � ¡����A� ª�� ¡Ä�0§�¥d��� «kµA� �k« ´¡�µQ��¨A�k�}� Ê ´  s ~  ¯  CÉCÊ ´  C·s·~¶ ¹

�������O�������"���������������������¦�����O�����/�Y���p�"���)�2�&���



	 ®

´;��¥©� �;�f¹s¼I£��V¡}�;�V����¡�� � ¡ §d�q�V�k� ��Â�«5¬C�%�:�kµ���¨�«k� §��A�d�}�kµQ���A�
¨b�s�k� �d�`�q� �;� �A�}�k�s¿m¬C§��A¡ �`� �%�Î5� �%�f�ëÏ©�����k¡fµ�¦�sª�� � � ¼0£���¡ �¦Â ¡�.� ¡ §d�q�V�k�}�YÂ  Å Ô�ì�µ~í Ç  lÔ ¹ Ã Æ(î Á  CÔgïµ Å Ô�ì�í Ç  lÔ ¹ Ã · î É¯ CÔ zµ Å íwì�µsí Ç  lÔ ¹ Ã Á(î ¶¯ CÔ z

Æ Å Ô(ì y k Ç  lÔ ¹ Ã ·gÊsÊ ¹ µ
Æ Å y k ì�í Ç  lÔ ¹ Ê µ~· Á©¹ ·
Æ Å íwì z yk Ç Ã ¹ · µ~¶sµ ¹ Ô
Æ Å z yk ì�µ~í Ç  lÔ ¹ Ã Á ¶s· ¹ µÊ Å Ô(ì y ï Ç  lÔ ¹ Ã É~¶ ¹&ÁÊ Å y ï ì y k Ç Ô · Æd¹ ÉÊ Å yk ì z yï Ç  lÔ ¹ Ê Ê�  ¹�ÆÊ Å z yï ì�í Ç É ¹ É Á Ã ¹ ÔÊ Å íwì�ð yï Ç Ê ¹ Ô Ã~É ¹&ÁÊ Å ð yï ì z yk Ç Ã ¹ · Æ Ê ¹ ÉÊ Å z yk ìTñ yï Ç Ô Á Ê ¹ ÊÊ Å ñ yï ì�µ~í Ç  lÔ ¹ Ã É~¶ ¹ Ã

´;��¥©� ���k�M¹TÝ�V���s��¬C�%��� £��V¡}�����A��¡��.� ¡}§©�q���k� �YÂK«�¬C�s�
�kµ���¨A«k�}§A���d� �kµb�V���m¨Q�s�k�}�d�`�q�.�;� ��� �k�s¿�¬C§��A¡ �`� �%�Î�� �s�f� �`�d�k�}�k�s� �òÝ�V���s��¬C�s� Ý�V���s��¬C�s�

¤�� �A�kµ � £��V¡}��Â ¡�.� ¡}§©�q���k� �YÂÉ y ó Ô ¯  lÔ ¹ Ã  lÔ ¹ µ ¯ µ Æd¹ É¶ y� | Ô ¯  lÔ ¹ Ã µ ¹&Á�¯  fÊ ¹ ÔÃ yz k Ô ¯  lÔ ¹ Ã Ô ¹ Ô ¯  CÔ ¹ ÃÁ y| ï Ô ¯  lÔ ¹ Ã Ô ¹ Ô ¯  CÔ ¹ Ã

�������O�������"���������������������¦�����O�����/�Y���p�"���)�2�&�&�



	 ´;�V¥d� ���k�k�f¹l§K�V£s� ª�§Aªâ«k� ¨b�V�M���`� �s�m�d� «k�M�V��¡ �¥Q� �?¤�� � ��¬C§��A¡}�`� �s�
�V���Y§��A��� �k� «k�`� ª����k�s� ¹àô � �A� ���s�k�}«m�kµA��� £���¡ ��� �V¤u� ��¥b�s§��A�d®
� �A�K¬C§��A¡}�`� �s�¼¤µ©��� ��ô$¡}�s�k�k� «k¨Q�%�A��«��k�K�kµA��»� «k«`�q�V�¼ª����k�`� £
¡��.� ¡}§©�q���`� �s�Î5� �%�f�ëÏ©�����k¡fµ¸¦[�%ª��.� � ª���£*Ù�õ÷ößô � Û ª���£�Ù�õ$ößôøÛ  Å Ô�ì�µ~í Ç  CÔsÉ ¹ ¶ Æ(î Á  CÔ ðµ Å Ô�ì�í Ç µ~¶ ¹ Ê µ î Æ  CÔ ïµ Å íwì�µsí Ç µ~¶ ¹ Ê µ î  9 CÔ ï
Æ Å Ô�ì y k Ç ¶ ¹ ¶ É Á µ ¹ Ê
Æ Å yk ì�í Ç ¶ ¹ Ê   Á Ê ¹ Ê
Æ Å íwì z yk Ç Ê ¹ ·  C¶�  ¹ ¶
Æ Å z yk ì�µ~í Ç ¶ ¹ ¶ É Æ ¶ ¹ µÊ Å Ô�ì y ï Ç   ¹ Ã Á©¹ ÁÊ Å yï ì y k Ç Ô  fÊ ¹ ÊÊ Å yk ì z yï Ç   ¹ ¶ ¶ ¹ ÊÊ Å z yï ì�í Ç Ô ¹ Á   Æd¹ ÊÊ Å íwì ð yï Ç Ô ¹ ¶  ~  ¹ ÃÊ Å ð yï ì z yk Ç   ¹ µ É ¹ ÆÊ Å z yk ìTñ yï Ç Ô   Æd¹ ÔÊ Å ñ yï ì�µ~í Ç   ¹ Ã Á©¹ Ã
´;��¥©� ����Ø�¹�Ý�V���s����¬�ª¶�V£s� ª�§AªÄ«k� ¨Q���M�V�`� �%�F�d� «k�M�V��¡ �
¥b� �`¤��}� �Y¬C§A��¡ �`� �%�9�V���¼§A����� �k� «k�`� ª����k�s� ¹�ô � ��� �A�%�k� «
�kµ��K� £���¡ ��� ��¤�� �m¥b�s§��A�d� �A�¼¬C§��A¡ �`� �%�Ã¤µd��� ��ô,¡ �%�k�k�f®
«k¨b�s���A«��k�m�kµ���»[�}«k«`�q�V�Kª����k�`� £�¡�� � ¡ §©�q���`� �s�Î�� �s�M� �?�d�k� �k�%�.�ëÝ[���A�%����¬ Ý�V���s���V¬

¤�� ���kµ ª��V£�Ù�õ�ößô � Û ª¶�V£*Ù�õ$ö ô�ÛÉ y ó Ô ¯ Ô ¹ Ê�  Æ Ô ¹ Æ · Æ�¯ Ô ¹ ·sÔ~¶¶ y� | Ô ¯ Ô ¹  CÔ Æ Ô ¹ Ô~µ~Ã ¯ Ô ¹   Æ ÉÃ yz k Ô ¯ Ô ¹ Ô~µs¶ Ô ¯ Ô ¹ Ôsµ~¶Á y| ï Ô ¯ Ô ¹ Ô~Ôs¶ Ô ¯ Ô ¹ ÔsÔ~¶
´;��¥©� �YØ�¹�Ïd§Aª2ª��V�k¿��V¬Õ¡��sªm¨�§��M�V�`� �s�b�.�ÕÝ�� «k§d� �k«�I�k�s¥d� � ª Æ[§�ª�¥Q� ��V¬ Æ[§�ª�¥Q�}�[��¬ Æ§Aª�¥Q� ��V¬ ¡a�;º$�`� ªm�Æ¦�Vªm� Øu�V�`�q��¥©� � « ¡��%�A«k�k�M� � �d�k« �`�k� �M���`� �s��« ÙC«�Û
»V�   · ¶  lÃ µ ¹  
¾;�M�V�d� � µ Ô ÊsÊ µ ¹ Ô
»¦�V�k�kª����   Ô µsµ Ô ¹&Á© ��� �A«k�k�M� � µ Ô  CÔs·~µ   Á  ¡�ÆV¡ É ¶ É Á Ã µsÉ Á
»V¼øÆ Á ¶ µ Á ¶ ¶sÃ~ÃÝ�Æ ¶ É µCÊ µsµ

�������O�������"���������������������¦�����O�����/�Y���p�"���)�2�&�C�



	�4

1 2 3 4 5 6
t1

Level 7

-1

1

2

f

1 2 3 4 5 6
t1

Level 5

-1

1

2

f

1 2 3 4 5 6
t1

Level 6

-1

1

2

f

1 2 3 4 5 6
t1

Level 3

-500

-400

-300

-200

-100

f

1 2 3 4 5 6
t1

Level 4

-15

-12.5

-10

-7.5

-5

-2.5

2.5

f

1 2 3 4 5 6
t1

Level 1

-350000
-300000
-250000
-200000
-150000
-100000
-50000

f

1 2 3 4 5 6
t1

Level 2

-20000

-15000

-10000

-5000

f

�;o�v��Ac?^ � ¹�¨A§A��¡ �`� �%�4�V���K§A���A�}�k� «k�`� ª��V�k�%���V���d��±�� �k�}�d��� � �s�f� «¦�V¬;�kµ���¥A�M���A¡Mµd¯��V���d¯d¥Q�%§A���
�k�k� ��§�«`� �A��¡�� � ¡ §©�q���k� �¼Â¢�%� � §A� «

�������O�������"���������������������¦�����O�����/�Y���p�"���)�2�&���



	�3

1 2 3 4 5 6
t1

Level 7

-1

1

2

f

1 2 3 4 5 6
t1

Level 5

-1

1

2

f

1 2 3 4 5 6
t1

Level 6

-1

1

2

f

1 2 3 4 5 6
t1

Level 3

-6

-4

-2

2

f

1 2 3 4 5 6
t1

Level 4

-1

1

2

f

1 2 3 4 5 6
t1

Level 1

-100

-80

-60

-40

-20

f

1 2 3 4 5 6
t1

Level 2

-25

-20

-15

-10

-5

f

�;o�v��Ac?^ � ¹�¨A§A��¡ �`� �%�4�V���K§A���A�}�k� «k�`� ª��V�k�%���V���d��±�� �k�}�d��� � �s�f� «¦�V¬;�kµ���¥A�M���A¡Mµd¯��V���d¯d¥Q�%§A���
�k�k� ��§�«`� �A��� £���¡ ��Â¢�%� � §A� «

�������O�������"���������������������¦�����O�����/�Y���p�"���)�2�&�CG



	��

Fathomed node

1

2 3

10 11

4 5

8 9

6 7

1213 1415

16 17 181920

21

Node visited at iteration ii

Optimal node�;o�v��Ac?^ � ¹�ÂI¾u¾ô¥��M�V��¡fµ½�V���4¥Q�s§��A�½�k�k� �¸¬ç�s��¨�«k� §��A�d�}�kµQ���A��� £���ªm¨©� �%´:§�«`� �A�K¡.�.� ¡ §d�q�V�k� �
Â¢�%�.� §�� «

Node visited at iteration ii

Optimal node

Fathomed node

10

1

2 3

6 75 4

9 8

�;o�v��Ac?^ � ¹;ÂI¾�¾�¥��M�V��¡fµè���A�O¥Q�s§����9�k�k� ��¬C�s�2¨A«k� §����d� �kµQ���A�½� £��Vªm¨d� �s´§�«`� �A�¼� £���¡ ��Â
�%�.� §�� «

�������O�������"���������������������¦�����O�����/�Y���p�"���)�2�&�Cc


