
��� �����	�	��
��������������������������� �!���"���#��$

%'&)(�*,+.-0/�12+.354768&)(�*
%9+.:;(<*9=�>@?.A#A#A

B"CEDGF<HJI�KLH�MONC0PRQ5S0H�NDTPUQ@NVHWF<PUX�DYI[ZE\�H]H^MOH�MONC0DT_GCEK`MaH<\VQ5b8PRS0PUNDcSEDdQ�Q@NVCEDdH<\�DdegfhCEPRijC
\VDckmlEPR\�DdQ0n�lEQ�NoNC0DqpEI�\VD,erPRSEPUeWlEesH�MtNCED,idH�euZEKUD�vwI^S7I�KUxtQ�PRQdyJz{IJ|.NVCED,D�v]PRQ}NDdS0idD,NCEDcH<\VDce'MaH<\
NC0D�~5DcKUN\VI�erPJDdkml7I^NVPRH<S[I�SE��zap�|ONVCED���I��EH;�}��I�\}NjI�S�lESEPRkmlEDcSEDdQ�Q8NC0DdH<\�Dde9MaH<\�C0H<KRH<erH<\�ZECEPRi
MalESEi�NPUH<SEQd����H�f@DcX�Dd\�H<lE\wZE\VHtH�Mh�EHtDdQ�\VDcktl0PR\VD�QVH<erD�zapJx�SEH�fgQ�NI�SE�7I^\V��|w�;���EPUeuDcSEQVPUH<S7I�K
NH�Z.H<KUH<F�xuI�SE���Y\VDcDdSmpLDd\VF0��Q�I�KUF<DdpE\VI�PRi�N\�PRij��NH��EDdI�K�fhPUNVC�NCEDTNV\VPUZEKUxJ��Z0lESEicNVlE\VDc��QVZEC0Dd\VDcQd�
B"CED��^Dcx�PU�ED�I^Q�H�M�NC0D�ZE\VHtH�MwI�\�D��El0D�NH�_�CEKUMaH<\�Q���_GCEKR���^�TI�SE� ��I�\�KRDcQVH<S¢¡���I�euDcKRPUS
�£�"�w¤<�]¥EZEZ#�L¦<§�¨0¦<§;�{�
b7H<\�Iª©YKUDdPRS0P«I�S�F�\VH<lEZs¬	f5D2KRD�N��z{¬�|��EDcSEH�ND�NVCED��EPUQVidH�SmNVPRSmlEP`N�x��EH<euI�PUS�H�M�¬

I�SE�¯®Tz{¬�|�NCED�KRPUeuP`N[Q�DcNrH�MG¬r�8°�S±NVCEPRQ�SEH^ND�I�KRK5©YKRDdPUSEP«I^S�F<\VH�lEZEQrI�\VD�I^QVQVl0euDc�±NVH²pLD
SEH<S0DdKRDceuDcSJNjI�\}x<¥qP)�£D���NCEDcPR\uKRPRerPUNWQVDcNVQ�I�\�D�PRS]³7SEPUNVD��q´�S0�EDd\uQVlEijCsI�Q�QVlEerZ0NVPRH<SµNVCED�KUPRerPUN
QVD�N�PRQW�mSEH�fhS¯NH�pLD�ZLDd\�MaDcicNd¥�P)�£D���DcX<Dc\�x¯ZLH<PRSJN[PRQ�I�S¯I^ididl0eWlEK«I;NPRH�S�Z.H�PRSJN��8��Dci�I�KUKqNVC7I^N
I²©�KUDdPUSEP«I�S¯F<\�H<lEZ¶¬�PRQ�i�I�KUKRDc�¸·�¹L·�º¼»;½¿¾)ÀV·�ºÁº¼»rÂ,¹7¾Á½�Ã�P`MY�z{¬�|VÄ^¬ÅPRQrI�SµH�\VpEP`MaH<KR�ªH�MG³7SEPUNVD
idH�S0MaH<\VeuI�K#N�xtZLD�¥�P{��D^��C7I�QGH�SEKUx�³7S0PUNDwSmlEeWpLDd\�H�M�idH�SED[ZLH<PRSJNVQGI^MÁNVDd\�\VDderH�XtPRSEF�fhCEPRijC�f5D
F<D�NGI�Q�lE\�M¿I�icD�idH<S0MaH�\VeuI�KRK`xuDckmlEPUX^I�KUDdSJNhNHrI�CmxtZLDd\�p.H<KUPRiYQ�lE\�M¿I�icD�H^M�³7S0PUND�I^\VD�I]�
Æ[ÇÉÈmÊ�Ë;ÈtÌ Í7Î�Ï{Ð�Ñ#Ò�Ó º Ô�Õ;Ö× Ñ£ØWÙ@Ú Ã�Ö�»"Â,¹7¾Á½�Ã�º¼»WÛtÃ�¹�Ã�Ö�·�½�ÃVÜ�ÝwºRÃ�¾Á¹7¾¿·�¹�Û�ÖjÕ;Þ�ß�¬áàsâ�ã�ä�z{§]åjæ,|
¾R×[·�¹L·�º¼»;½{¾)ÀV·�ºÁº¼»"Â,¹7¾Á½�Ã Ñ
ç@ÖÕ�ÕèÔ Ñ °�SWfhC7I^N�MaH<KRKUH�fhQof@D@fhPUKRKmSEDdDc�WNCEDqMaH<KRKUH�fhPRSEF�p.H�lESE�7I�\}x�X<Dd\�QVPUH<SWH�M7NVCED5lES0PRkmlEDdS0DdQVQ
NC0DdH<\�DdeéMaH<\"C0H<KRH<erH<\�ZECEPRi�MalESEicNVPRH<S0Qd�
Æ[ÇÉÈmÊ�Ë;ÈtÌ ê#Î�Ïdë�Ñ`ì ·JÜtÕ�í�î Ñ@ï ·�Öð½)·�¹0í�×�ÃjÃ�Ã Ñ Û Ñ.ñ¿ò ·�Öí ï�Ó0Ñ8óJó í�ôöõ^í ë#Ó ÃjÕ;ÖjÃ�÷gøù Ñ£Ø�ú ÞößJß7Õ�×�Ã
½ Ó ·�½�û¶¾R×[· Ó Õ;ºRÕ;÷�Õ;Öüß Ó ¾)À�ÔðÞt¹�À�½¿¾)Õ;¹�¾Á¹²·�ÀjÕ;¹7¹�ÃjÀ�½èÃVÜ�Õjß7Ã�¹�×�ÞEý�×�Ã�½�þ!àsæÿ·�¹LÜ�½ Ó Ã[ý�Õ;Þ]¹LÜ��
·�Öð»���þ ÀjÕ;¹7½)·�¾Á¹0×u·�¹�Õ;¹7¾R×�Õ;º`·�½�ÃVÜ�ß7Õ;¾Á¹7½����r×�Õ�½ Ó ·�½�½ Ó ÃhÔ�Õ;ºÁºRÕ	��¾Á¹tÛ Ó Õ;º`Ü;× Ñwë#Ó Ã�ÖÃ�Ã�
<¾R×�½a×u·
¹�Ã�¾`Û Ó ý�Õ;Ö Ó Õ�ÕdÜ�!ÕèÔ�����¾Á¹�æ ×�Þ�À Ó ½ Ó ·�½�Ô�Õ;Ö�ÃV·tÀ Ó ����������þ�í

KUPRe
�����
û�z��T|����! 

ë#Ó Ã�¹�û¶¾R×Y¾¿ÜtÃ�¹7½{¾)ÀV·�ºÁº¼»#";Ã�ÖÕr¾Á¹�þ Ñ
$ D�SEH�f'pLDdF<PUS�NVCED�ZE\VHtH�MoNCED�_�CEKUMaH<\�Qd�0NVCEDdH�\VDde��

%



��� È�� Í�Î �hDdidI�KRK7NCEI^N�I^ididH�\V�EPUSEF�NVH��]DcKRpLDd\VF��ÉDceueuI0¥<NVCEDGF<\�H<lEZ�¬ icH<SJNjI�PUSEQ5Iw³7SEPUNVD
PRS0�ED�v�NVH<\VQ�PRH<St�üMa\VDcD�QVl0pEF<\VH�lEZ�¬
	«�J°üN,PUQ�idKRDdI�\�NCEI^N@¬�	mPUQ�³7SEPUNVDdK`xWF<DcSEDd\VI^NDc�#¥mCEDdSEicDGI^S7I�KUxmN}�
PRidI�K�³7S0PUNDcSEDdQ�Q�H^M�¬ 	 f@H<lEKU��PRerZEKUx�I�S7I�K`xmNPRidI�K�³7S0PUNDcSEDdQ�Q�H^M�¬��7B"CmlEQ�f@D�I�QVQ�lEeuD�NCEI^N�¬
PRQ,NH�\VQVPUH<S]�)Ma\VDdD^� $�D�SED�vtN"SEH^ND�NVC7I^N5PUNqQVl�ricDdQ�NH�ZE\VH�X�DYI�S7I�K`xmNPRidI�K7³7SEP`NDdS0DdQVQ@MaH<\q³ESEPUNVDdKUx
F<DcSEDd\VI^NDc��©YKRDcPRSEPRI�S�F<\�H<lEZEQ�¬áQ�lEijC�NVC7I^NhDdI�ijC�icH<euZLH<SEDcSJNhH�M��z¿¬[|�PUQ�idH<SJNV\I�i�NPRp0KRD��0B�H
ZE\�HöX�DwNVCEPRQ"PUeuZ0KRPRidI^NPUH<S�f5D�I�ZEZEK`x�NVCED��ÉHtH<Z�B"CEDcH<\VDce NH�NCED�Z7I^PR\

z�� z{¬�|�åðãhz¿¬[|�|
fhCEDc\VD�ã�z¿¬[| �ÿ�z{¬�|VÄ^¬ I�SE��� z{¬�| � z������²�z{¬�|V|VÄ^¬r�#B"C0D��OHtH<Z B"C0DdH<\�Dde�PRerZEKUPRDdQ
NCEI^N�ã�z¿¬[|�PRQ�NVCED�icH<S0MaH<\�e�I^K�idH<S0SEDdi�NDd�¢Q�lEe H�MTI²³7SEP`ND�SmlEeWpLDd\rH�MTQ�lE\�M¿I^idDdQ�ãhz{¬��c|ð¥
� � % å�   `å��.¥�fhCEDd\�D�D�I�ijC2icH<euZLH<SEDcSJNTH�Mq�z¿¬��c|�PUQGQVPUeuZ0KUxJ��icH<SESEDcicNDc��MaH<\GD�X<Dc\�x � �.°üM�f5D
�mSEH�f NC7I^N[D�I�ijC±ãhz¿¬���|wCEI�Q�³7S0PUNDridH�S0MaH<\VeuI�K�N�xtZ.D^¥�NVCEPRQwf5H<l0KR��PUeuZEK`x�NCEI^N�ãhz¿¬[|�C7I�Q
³7SEP`NDYicH<S0MaH<\�e�I�K.N�x]ZLDwI�Q"f5DcKRKÉI�S0��f@DwI�\VD��EH<S0D��

��� È�� ê#Î
���! #" Ì $#ÎWú Þ�ßJß7Õ�×�Ã�½ Ó ·�½q¬ à&%('*),+²z��.-;|W¾R×�·�Â,¹7¾Á½�Ã�º¼»�ÛtÃ�¹�Ã�Ö�·�½�ÃVÜ�ÝwºRÃ�¾Á¹7¾¿·�¹�Û�ÖÕ;Þöß�×�Þ�À Ó
½ Ó ·�½7®Yz{¬�|��0/21 Ñ�ë#Ó Ã�¹u½ Ó Ã ì ¾)Ã�÷r·�¹7¹�×�ÞtÖÁÔc·tÀjÃ3��-;Ä�¬á¾R× Ó ·;×�Â,¹7¾Á½�Ã�ÀjÕ;¹�Ô�Õ;Ö�÷r·�ºt½¿»ðß7Ã Ï Ã54dÞ]¾ Ú �
·�ºRÃ�¹7½¿º¼»öíq½ Ó ¾R×w¾R×�·r×�ÞtÖaÔc·tÀjÃ[ÕèÔ�Â,¹7¾Á½èÃ Ó »jß7Ã�Öcý�Õ;º¼¾)À[·�ÖÃV· Ø�Ñ
ç@ÖÕ�ÕèÔ Ñ °üN�PRQ�DcKRDceuDcSmNI�\�x�NC7I^N�z¿I�SJx0|76TPR\VPUijCEKRD�N5MalES0�7I�erDdSJNjI�KOZLH<K`x]F�H<S�â H�M8¬áPUS8� - C7I�Q
³7SEP`NDcKUx�e�I�SJx�QVPU�EDdQrzaQVDdD�MaH<\GPRSEQ}NjI�SEicD�����~:9;9^�«|��<�]PUSEidD[®Yz{¬�| �=/ 1 P`NGMaH<KUKRH�fhQGNCEI^N�âÿPUQ
Ir³ESEPUNVDdKUxJ�üQVPR�0Dd��Z.H<K`xtF<H<S�H�M8³7S0PUND�I�\�D�I0¥�PUNVQ�I�idiclEeWlEKRI^NPUH<S�Q�DcNGPRS>/ 1 idH<S0QVPRQ}NQ�H�M,I�³7SEPUNVD
SmlEeWpLDd\hH�MoX<Dc\�NPUidDcQd�@?�H�f¸NVCED�idKRI�PRe N\�PUXtP«I�KUKUx�MaH<KUKRH�fhQd�

��� È��A$#Î B"CEPUQ�PUQ�NCED�erH<Q�NhPUSJNDd\�DdQ}NPRS0FrZEI�\�N�H�MoNCED�ZE\�H]H^Mè�
B Ë;ÊC��Ê@D "��E" Ê�FHGÉÎJI Õ;ÖrÃV·tÀ Ó ÀjÕ;÷Gß7Õ;¹�Ã�¹7½� ��à �z¿¬[|�½ Ó ÃW×�½ü·Jýd¾Áº¼¾ ";Ã�ÖT¬ ��ÕèÔ� ��¾Á¹�¬ Ó ·;×
½ Ó Ã"ßLÖjÕjß7Ã�Öð½¿»;K�®Tz{¬ �ð|�� �� � Ñ
ç@ÖÕ�ÕèÔ Ñ �]lEZ0Z.H<Q�DWNCEDWI�QVQ�Dd\�NVPRH<S�PRQ�M¿I^KRQVD^�.B"C0DdS�NCEDc\VDWDðv]PRQ�NVQYI�ZLH<PRSJN ��� � �� �ML¯®Yz¿¬ �ð|ð¥
erH<\VDcHöX�Dd\c¥EIwfhC0H<KRD�SEDdPUF<Cmp.H<\�CEHtH]� �'H�M ���"PRS�æsPRQ@�EPRQÁn�H<PRSJNqMa\VH<e ®Tz{¬ �ð|��t°üN�PUQ5icKRD�I^\qNVC7I^N
����i�I�SES0H�N�p.DwI�S�PRQ�H<K«I;NDd��ZLH<PRSJN"H^M �� ��zaQVPRS0idD�®Yz¿¬[|5PUQ"Z.Dc\�MaDdi�Nð|ð�

$ D"ZEPRij�[ITp7I�Q�D���ZLH<PUSmN�Z.H<PUSJN2N �� ��fhCEPUijC�PRQ�SEH^N�³0v]Dd�rpmxWI�SJxWDcKRDderDdSJN,H�M.¬ ��¥�NVCEDdS
ijCEHtH<QVDWI�QVl�ricPRDdSJNVKUx�QVeuI�KRKO�EPUQV��þ�O�à9 �TidDcSJNDd\�Dd�²I^N�NÉ��z¿B"C0DW�EPRQ���PRQGijC0H<QVDcS�QVH�NVC7I^N
PUNVQGPUe�I�F�DdQ�lESE�EDc\GNCED[DdKRDceuDcSJNQTH�Mq¬ �YI�\�DW�EPUQan�H<PUSmNd� |��5H<SEQ�PR�EDc\YI�S�PUS0³7SEP`NDð���EPUeuDcSEQVPUH<S7I�K
QVZEI�idDQP H�M@ktlEI�QVPUidH<S0MaH�\VeuI�K8CEH�euDcH<euH�\VZECEPUQVerQ�û¶y�þRO7S þ�O�fhCEPRijC2³0v�NVCE\VDcDr�0PRQ�NVPRSEi�N
ZLH<PRSJNQ�� 1 å � - å � � PRS ��þROqI�S0��Q�HrNVC7I^N"NC0Dw\�DdQ}N\VPUicNVPRH<S�euI�ZEZEPUSEF

P&S TU),+8V*)]z ��þ�O�|ðå û>WS ûYX ��þ�O
PRQ5PRS;n�DcicNP`X<D^�Oz{b7H<\5PRSEQ}NjI�SEicD�¥]Q�NjI^\�N"fhPUNVC�NCEDGPRS0³7S0PUNDð���EPUeuDcSEQVPUH<S7I�K�Q�Z7I�idD�Z H�MoZEPUDdidD�fhPRQ�D��
KRPUSED�I^\5CEH<erDdH�euH<\�ZECEPUQVerQ\[�y ��þ�O3S ��þ�O�fhCEPRijC�³0v�NCEDYZLH<PUSmNVQ�� 1 å � - å � � I^SE��NjI��^DJP NHpLDGNCEDGQVZ7I�icDYH�MÉNCEDG\I��EPRI�KLD�vtNDcSEQVPUH<SEQ"H�M][L��Qc� |:�OD�NM^`_Y�EDdS0H�NDGNVCED�~5DcKUN\VI�erPL�0Pba.Dd\VDcSJNP«I^K

§



H�M�û � Pr�Jb7H<\�D�I�ijC�û�D�vtNVDdSE� ^`_�¬Y�üPRSJX^I�\VPRI�SJNKUxYMa\�H<e þRO.NHTNC0Dh¬Y�üH<\VpEP`N�H�M�NVCEPRQ��0PRQV�[I�SE�
pJx � Dd\VH�NVH�NCED�\�DdQ�N�H^MqNVCEDr§ö�üQVZECEDc\VD^� $�DWfhPUKRKolEQVDWNVCED�SEH�NI^NPUH<S�� _�MaH<\GNVCEPRQGD�vtNDcSEQVPUH<S#�
�ODcN�� _��EDcSEH�ND�NCEDWS0H<\VeuI�KRP � Dc�ªz{I;NGNC0\VDdD[KRPRerPUNhZLH<PUSmNVQGH�Mq¬�|�Q�H<KRl0NVPRH<S�H�M�NC0D�~5DdK`N\VI�euPDdkml7I;NPRH�S

���� ��� _ ���#å � _ �	�  
���! #" Ì 
#Î�ë#Ó Ãw÷r·�ßJßL¾Á¹tÛ�� ytû8WS � _ X ®Yz¿¬[|Y¾R×w¾Á¹��ÃjÀ�½{¾ Ú Ã Ñ
ç@ÖÕ�ÕèÔ Ñ �]lEZ0Z.H<Q�D�NVC7I^Nuû 1 åðû - � P�I�\�D�QVlEijC±NC7I^N��Wz)û��Á|[idH<PUSEidPU�ED�¥��� % åð§]�2�ÉD�N����Wy �
� _��èå���� % åð§]�q��Dci�I�KUK�NC7I;N���� ��� _��YI^\VD � Dd\�H�H<S��	y �  �
L¸¬ �öz¿þROü|�¥,CEDcSEidD�DdI�ijC����PRQ�icH<S0MaH<\�e�I�K"PUS±NVC7I^NuZ7I�\}N�H�MT ��� �YS±NCED�H�NVCEDd\rC7I�SE��¥,NVCED��EPRQ��tQuPRS¶¬ ��z{þ�O�|��EH²SEH�N
I�icidlEeWl0K«I^NVDGNH[NVCEDTZLH<PRSJNVQ�H�MÉNCEDGQVDcN � � �� �[z¿Q�PRSEicDGNCEPUQ�QVD�N"PRQ5�EPRQÁn�H<PRSJN5Ma\�H<e NCEDYKUPRerPUN
QVD�N�H�M�¬ ��|��E��DdS0idD� ���� ��� � ����� z¿Z0\VH�XtPR�EDc��NVC7I^N�þ�O�PRQ"Q�l�ridPRDcSJNKUx�Q�e�I^KRKÁ|ð�
B"CEDc\VD�MaH<\VD,NCEDqCEH<KUH<erH<\VZEC0PRi8MalES0icNPUH<Suz�� 1 L�� - |*X!�2NVDdSE�0QoNVH � Dd\VHGI�Q �AS �����#�����G�

_GZ0ZEKUxtPRS0F�B"CEDdH<\�Dde	§�f@DricH<SEicKRlE�ED�NVC7I^NYNC0D�Mal0SEicNVPRH<SEQ�� 1 I�SE�"� - I^\VD�Ddkml7I^K�H<S"�G¥OPRSZ7I�\}NPUidlEKRI�\ONCED�x[I^\VDqDdkml7I�KtH<S ��þ�O�#�TS[NC0D@H�NVCEDd\�C7I�SE��¥$���5X þ�O.QVI^NPUQ�MÁxYNC0D5QI^euD@~5DdK`N\VI�euP
Ddkml7I;NPRH�S I^Q[û����#°üN�MaH<KUKRH�fhQGNCEI^N%�&� X�þ�O��(')��*Yû��qMaH�\YidH<S0MaH�\VeuI�K�euI�ZEZEPUSEF<Q�')�qH�M5þ�O"NH
NC0DwicH<erZEKRDðv�ZEKRI�SED�� �]PRSEicD�p.H�NVC

�,+ 1- � 1 �¸û-+ 1- '.+ 1- ' 1 û 1 I�S0� û -
ZE\�DdQVDc\�X�DWþ�O�f5DwF<D�N�y

' + 1- ' 1 û 1 ymþ�O]S þ�O  
B"CmlEQYNCED�euI�ZEZ0PRSEF�/ �0'1+ 1- ' 1 yLþ�O7S þRO5PRQTI�icH<S0MaH<\�e�I�K�I�l0NVH<erH<\VZEC0PRQVe���°üNYMaH<KRKUH�fhQNCEI^N2/ PRQ�NVCED�PU�EDdSJNP`N�xµz¿QVPUSEidD�PUNw³0v]DdQWNC0\VDdD��EPRQ}NPRS0icNWpLH<lES0�7I�\�x ZLH<PRSJNQ � 1 å � - å � � |�� $ DidH�SEidKUlE�EDYNC7I;N3' 1 ��' - I^SE��CEDdSEicD

û 1 X ��þ�O ��' + 11 � 1 X �Lþ�O �4' + 1- � - X ��þRO �¸û - X ��þ�O  
�hDdi�I^KRKGNVC7I^N P PRQ�ijCEH�QVDdS�QVH¯NC7I;N�PUMWû 1 X �Lþ�O�� û - X ��þ�O�NVCEDdS¸û 1 � û - �"B"CEPRQ�ZE\�HöX�DdQPRSön�DdicNVPUXtPUN�x�H�MoNCED�euI�ZEZEPUSEF5�[�

$ D�S0Höf¸ZE\VHtidDcDd��I�Q�PUS�NCEDwQ�NI�SE�7I�\���Z0\VHtH�Mh��_GCEKR���^�ÉH^M8NC0Dw_�CEKUMaH�\VQ"³7SEP`NDdS0DdQVQhNC0D��
H<\�Dde�y]NC0DYe�I�Z0ZEPRSEF%� �EDcNVDd\VerPRS0DdQhI�S�DceWp.Dc�E�EPUSEF�H�MÉNCEDYPUS0³7SEP`NDð���EPUeuDcSEQVPUH<S7I�K�QVZEI�idDJP
NH�NC0D�³ESEPUNVD����0PRerDdSEQ�PRH<S7I^K�I�KUF<DdpE\VI�PRiWX^I�\�PRD�N�x T )E+²z{¬�åjâ[ã�ä�z)§tåjæ�|V|ð¥�fhCEPRijC PRQwI�icH<SJN\VI;�
�EPUicNPUH<S#�
� Ê�Ë;Ê �!�! Ë�687#Î�ë#Ó ÃT×�ÞtÖÁÔc·tÀjÃ��z{¬�|VÄ�¬ ÀjÕ;¹7½)·�¾Á¹0×�¹�Õ�Ü�¾R×:9�×�·�¹LÜ�·�¹7¹7Þtº¼¾ Ñ
ç@ÖÕ�ÕèÔ Ñ °üM,IridH<erZ.H�SEDdSJNGã ���  ��Ä�¬ �GPRQ�I��EPRQ���H<\�I�S�I^SESmlEKRlEQ�NCEDcS�¬ �GPUQ�DcPUNVCEDd\hN\�PUXtP«I�K
H<\�icxtidKUPRi^�.B"CEPUQ�PUeuZ0KRPRDcQ�NC7I;NGNC0D[idH�euZEKUDderDdSJNhNH� �YPRSU/<-@PRQ�DdPUNVCEDd\�DderZ0N�x�H<\�idH<SEQ�PRQ}NQ
H�M�H�SED[H<\�N�f5H�Z.H<PUSJNQd�L°�S�I�SJx�i�I^QVDWP`N�MaH<KUKRH�fhQ"NC7I;NY¬ PRQ�DdKRDceuDcSJNjI�\}x�fhC0PRijC�icH<SJN\I^�EPRi�NQ
H<lE\hI^QVQVl0euZ0NVPRH<S0Qd�

�



��� È�� GÉÎ �]lEZEZLH<QVDhNCEI^N�¬'PUQqI�³7S0PUNDcKUx�F�DdSEDc\I^NVDd��©YKRDcPRSEPRI�S�F<\�H<lEZuI�SE�� �@PRQqI�idH<e��
ZLH<SEDdSJNGH�M,�z{¬�|�fhPUNC�NCED�Q�NI�pEPRKUP � Dd\h¬ �TPRS�¬r��B"CEDcS2 ��Ä�¬ �GPRQ�idH�S0MaH<\VeuI�KUKUxuDdkmlEPUX^I�KUDdSJNNH�NVCED�kmlEH�NVPRDdSJN
��-;Ä�� �YfhCEDd\�D�� �Wà â�ã,ä�z{§]å��@|[PRQ�I�Q�lEpEF<\�H<lEZ�fhCEH<Q�D�KRPRerPUN�Q�DcNwPRQGNVCED
fhCEH<KUDYp.H�lESE�7I�\}x�idPU\VicKRDYH�M]�.-J�
ç@ÖÕ�ÕèÔ Ñ �OD�N N �� �qp.DhIYp7I^QVD��üZ.H�PRSJN,I�SE��KUDcN��9ymþ S  �@pLD�NC0Dh��PUDdeuI�SES�euI�ZEZEPUSEF

Ma\VH�e!NVCED�lESEP`NY�EPRQ���NVH� ��� $ DWfhPRKRKoPR�0DdSJNP`MÁx�þ fhP`NC�NC0D�CmxtZLDd\�p.H<KUPRi�ZEK«I�S0D��.-J�#��Dci�I�KUK
NCEI^N��¸C7I�Qq\I��0P«I�KEKUPRerPUNVQ�I0�£D��mH<S�NCED�pLH<lESE�7I^\�x�H�M#þ����ODcN�� ��y �	� + 1}¬ �
� à %('*),+²z��.-;|ð�
°üN�Q�l�ridDdQ�NVH�QVCEH�fgNC7I^NW®Yz�� �ð| � / 1 � �tlEZEZLH<QVD�NVC7I^NWNVCED�KRPUeuP`NwQVDcNWH�M�� ��PUQ�I�ZE\�H<ZLDd\
QVl0pEQVD�N�H�M�NVCED�lES0PUNwidPU\VidKUD��]�ODcN�sàé�z�� �j|�� / 1"pLD�I�z¿SEH<S0�EDdF<DcSEDd\VI^ND�|[I�\�i�� �]PRS0idDuNVCED
�hPRDdeuI�SES�e�I�Z0ZEPRSEF�C7I�Q"\VI��EP«I^K.KUPRerPUNQqI0�£D��]PRS��NjI��^D�IWZ7I�PU\5H�M���F<DcSEDd\�PRi��W�EPRQ}NPUSEicN"ZLH<PUSmNVQ
� å�� ���QVH�NC7I;NTNCED�CJxtZLDd\VpLH<KUPRi[F�DdHt�EDdQ�PRi��sà ��-ridH<SES0DdicNVPRSEF�NVCEDde PRQTeuI�ZEZLDd��pJx��NHrI�QVerH]H^NC�I�\�i���z���|5às ��fhCEPRijC�C7I�QhKRPUeuP`N5ZLH<PUSmNVQ��7å
� � �� ����æh¥OQ�HrNVC7I^N

�� KUPRe
��� �"! ��#"$

��z �J|ðå ��� KUPRe
���&%'! ��#($

��z �J|  

°8fhPUKRKElEQ�D�NVCED�SEH�NjI;NPRH�S��MaH<\�NCED�Z7I�\}N5H�M)�pLDcN�f@DdDdS � I�SE�*��QVPUSEidD"f@D�fhPRKUKESEH�NqSEDcDd��NVCED\VDcQ�N�H�M�NCEPUQhI�\Vi^�C�ÉD�N�T	�EDcSEH�NVD�NVCED�C7I�K`M«��ZEKRI�SEDTPUS8��-[pLH<lES0�EDd��pmx+�ªfhC0PRijC�PRQ�I��;nVI�icDdSJN
NH*o¥LpJx�ijCEHtH<QVPUSEF�2Q�l�ridPUDdSJNK`x�Q�e�I^KRK#f@D[F<D�N�yCN¢Ä�,��z�T�|�� $ D[SEH�NVDwNVC7I^N�PUM-���.��I�SE�
NC0D�NH<ZLH<KUH<F<PRidI�K�idPU\VicKRD�ä y �/��z��8| �0�2p.H<l0SE�EQ[NVCED�H<ZLDdSª�EPUQV�1��z�T�|uà  ��¥�NVCEDdS�NVCED
MalESEi�NPUH<S2��z �J|2L3�rNVDdSE�0Q�NVH � Dd\�HuH<S4650NC0PRQ"idH�SmNV\I��0PRicNVQhB"CEDdH<\�Dde!§]�
ì Ã�÷r·�Ö�927 Ñ _GK`NDc\VS7I^NVPUX�DdKUx2H�SED�idI�SªlEQVD�b5�8I^SE�38 ����DcDdQ[NVCEDdH�\VDde z¿Q�DdD�D^��F0�"� ?GI�\}�Á|YMaH<\
NC0PRQ"Z7I�\}N�H�M�NVCED�ZE\VHtH�Mè�
B"CEDc\VD�MaH<\VD"f@D"i�I�SrI�Q�QVlEerD�NC7I;N�DdP`NCEDc\9�;:�<�Gz)��I�Q�D % |�H<\ ��=�5I�S0��NVCED�NH�Z.H<KUH<F<PUi�I�K

idPU\VicKRDhä �	��z���|��>�WpLH<lESE�0Q5I�SrH<ZLDdSr�EPRQ��WfhCEPRijCridH�SmNI�PRS0Q���z!T�|�I�SE��IwSEH�SEDderZ0N�x�Z7I^\�N
? H^MONCED�KRPRerPUN,Q�DcN"H^MÉ¬ �wz{��I�QVDY§<|��t°�S�NC0DGMaH<\VerDd\qi�I^QVDGNVCEDYI�\�i@�2QVDdZEI�\I^NVDdQhI[ZEI�\�NA? H�M
�� ��Ma\�H<eéNC0DwpEI�QVDð��ZLH<PRSJNMN¯zaPUMB�PUQ"ijCEH<QVDcS�Q�l�ridPRDcSJNKUx�QVeuI�KRK«|���]DdD�b8PRF�lE\VD % �

�]PUSEidD�?�à ®Yz{¬ �ð|ð¥#NCEDc\VD�Dðv]PRQ�NVQ[I�QVDcktl0DdSEicDDCFE �s¬ �[Q�lEijC�NVC7I^NwKRPUeGEHCIE7z�N.| �J?r�
B"CEDc\VDcMaH�\VD�I�KUK"pEl0Nu³7SEPUNVDdK`x¯e�I�SJx¯erDdeWpLDd\�QuH^MTNCED�QVDcktl0DdSEicDKCIE0z N.|�p.DcKRH<SEF²NH0��z�T�|ð�
�ODcN��LE �M� �YpLD�NVCEDWDdKUDderDdSJNQGidH<\�\VDdQ�Z.H�SE�EPRS0F�NHDCIE�l0SE�EDd\�NCEDWPUQVH<erH<\�ZECEPRQ�eN� �
S ¬ �
PRS0�ElEidDc��pJx4�W¥0KRDcN�O�y �=� + 1dz N.|�� �]PRSEicDP��®Yz�� �ð| �=QE¥EH<SEK`x�³7SEP`NDcKUxue�I�SJx�erDde[p.Dc\VQ"H�M
NC0DwQ�DdkmlEDcSEidD2�REEz�O0|5pLDdKRH�SEF�NH�NCED�C7I^KUM«��Z0K«I�SED.T����5H<SJNV\I��EPUicNVPRH<S#�

��� È�� 
#Î ?�Höf NCEDc\VDqI�\�D�QVDcX�Dd\VI�KJf�I�xtQ�NVH�I^\VF<lED^���TSED,i�I�Sw\VD�MaDd\ONH�� ©��9<¤;�JfhC0PRijCwF<PUX�DdQ
IWZElE\�DdK`xuNVH<Z.H�KRH<F<PUi�I�K7Z0\VHtH�M@z¿lES0�EDd\�NVCEDYI�Q�QVlEerZ0NPUH<S�NCEI^N�ãhz{¬�|����z¿¬[|�Ä�¬ icH<SJNjI�PUSEQ�SEH
�EPUQV�mQ[I^SE��I^SESmlEKRP«|�NC7I^N�ãhz¿¬[|TC7I�Q�³7SEP`ND � ÊC��Ê � Ê)S "�T; � N�xtZLD�zaP)�£D��OP`N�C7I�QY³7SEP`ND�SmlEeWpLDd\
H�M"icH<erZ.H<S0DdSJNQ�D�I�ijCªH�M5fhCEPRijC�PUQ[CEH�euDcH<euH�\VZECEPUiWNH�I�idH<erZ7I�i�N[Q�lE\�M¿I^idD�fhP`NC�I�³7SEPUNVD
SmlEeWpLDd\hH�M8�EPRQ��tQh\�DderHöX�Dd��|ð�.��P`X<DdS�NC0PRQd¥Ef@D�idH<S0idKRl0�EDwNVC7I^NGãhz{¬�|��¸�z{¬�|VÄ^¬ C7I�Qh³7SEPUNVD
idH�S0MaH<\VeuI�K�N�xtZLD��
_�KUNDc\VS7I;NPUX�DdK`x<¥oH<SED�idI�Sª\VDcZ.DdI^N[NVCED��EDcMaH�\VeuI^NPUH<S]�üNVCEDdH�\VDcNVPRirI�\�F<lEerDdSJN�¥oCEH�f5D�X<Dc\rP`N

i�I^SESEH�NGD�v]idKUlE�ED�NVCED[ZLH<Q�QVPRp0PRKRP`N�x�NCEI^NYãhz¿¬[|"idH<SJNI�PRSEQ�PRS0³ESEPUNVDdKUx�e�I�SJx�NV\VPRZ0KUx�ZElES0icNl0\VDd�

�



R(  )α
R(  )αΩ0

Ω0
x

x

E

E

Case 1. Case 2. 

a

b

a

b8PUF<lE\�D % y

QVZ0CEDd\�DdQd��B�HT³7S0PRQVC�NCED�Z0\VHtH�M�H<SEDqf5H<l0KR��C7I�X<D@NHTlEQ�D�NCED5I�KRF�DdpE\VI�PRi,N\�PRij��H�M@���J�Y\VDcDdSmp.Dc\VF
�£��\�D��J¦��)�
Æ�ÇoÈ��ÉÈ��üÊ�Ë^Ì  �E" Ê�F�� � ÇoÈmÊ�ËöÈ �E"�T> Ë S���Ì�È F � �@�]lEZEZLH<QVDwNC7I;N�NVCEDd\�D[PRQ�I�idH<erZ.H�SEDdSJN

 ��H�Mw�z¿¬[|�QVlEijC¢NCEI^N� ��Ä�¬ ���EHtDdQ�SEH�N�CEI�X�D�³7SEP`ND�NVH<ZLH<KRH<F�PRi�I^K5N�xtZ.D±zÁfhCEDd\�D�¬ ��PUQ
NC0D�Q�NjI^pEPRKUP � Dc\WH�M� �rPRS¯¬�|���B"CEDcSµ ��Ä^¬ ��PRQ�icH<S0MaH<\�e�I^KRKUx2DckmlEPUX^I�KUDdSJN�NH ã � � � - Ä�� �
fhCEDc\VD � �uPRQrI�SEH<S]�)³7SEP`NDdK`xªF<DcSEDd\VI^NDc��©YKRDcPRSEPRI�S�F<\�H<lEZ¯fhCEH<QVD�KRPUeuP`N[Q�DcNuPRQ�NCED�fhCEH�KRD
pLH<lESE�7I^\�xwidPU\VidKUD5H�M	� �A��-m�^B"CED5B�DcPRijCEe�
lEKRKUDd\OQVZEI�idD��z{ã �ð|oH^M7NCED@QVlE\}M¿I�idDhã �8PRQ8PUS0³7SEP`NDð�
�EPUeuDcSEQVPUH<S7I�K{� �ODcN�� y@�.-QS  ��pLDWNC0Du�hPRDce�I^SES�e�I^ZEZEPRS0FE��B"CEPUQ�e�I�Z�CEI�Quz¿�EPUQ�NPUSEicNj|
\I^�EP«I�KoKRPUeuP`NQ�� 1 å
� - å
� � I^N�NCE\�DdD��EPUQ�NPUSEicN�³0v]Dd�2ZLH<PRSJNQ�� 1 å
� - å
� � H�MqCmxtZLDd\�p.H<KUPRi�DdKRDceuDcSJNQH�MB� ��zaQVPUSEidD��'idH<S;n�l0FJI^NDcQ@NVCEDT©YKRDcPRSEPRI�S�F<\VH�lEZEQA� �"I^SE��¬ �ð|�� $�D�\VDcZE\VDcQVDdSJNhDcKRDderDdSJNVQ5H�M
��z)ã �j|�pJx�kml7I�Q�PRicH<S0MaH<\�e�I�KÉCEH�euDcH<euH�\VZECEPUQVerQ�û¯y	���}z��r| S ���}z��r|�fhCEPUijC�³0v�NCEDWZLH<PUSmNVQ
� 1 å
� - å
� � �7B"CEDcQVDwCEH<erDdH<erH<\VZ0CEPRQ�euQ5MaH�\Ve I^S�PUS0³7SEP`ND��ü�EPRerDdS0QVPRH�S7I�KL~�I�S7I^ijC�Q�Z7I�idD�Pu�

$ D�SEH�fáZ0\VHtidDdDc��I^Q�I�p.H�X�D�¥#DdI�ijC�û � PéidH<\�\VDdQ�Z.H�SE�EQYNH�I�¬ �V��PRSJX^I�\�P«I�SJNj~@DdKUNV\I�erP
�EP a�Dc\VDdSJNVP«I�K ^`_<���8vtNDcSE� ^`_�NVHWIw¬Y�üPRSJX^I�\VPRI�SJNq~5DdK`N\VI�euP7�0Pba.Dd\VDcSJNP«I^K�� _GH<SQ/ - � �ÉD�N � _G�0D��
SEH�NVD"NCED�QVH<KUl0NPUH<S�H�M�NVCED�~5DdK`N\VI�euP0Ddkml7I^NVPRH<S �� � _ �4� _ ��� _TSEH<\�e�I�KUP � Dd�WNH�³0v�NVCED�ZLH<PUSmNVQ
�$�üå�� � % åð§]åj�0�tB"CEPUQ��EDcNVDd\�euPUSEDdQhIWicH<SJNPRSmlEH�lEQ"e�I^ZEZEPRS0F2�9y P S T )E+²z{¬�åjâ�ã,ä�z{§]åjæ�|�|��
$ DTfhPRKRK.QVCEH�f�NC7I^N5NCEDYeuI�ZEZEPUSEF5� PRQ5PRS;n�DcicNP`X<D^� ?�H�NVDTNC7I;N"H<lE\"SEH�\VeuI�KRP � I^NVPRH<SridH<SJX�DdS]�NPUH<S�PRerZEKRPUDdQqNC7I^NhDdI�ijC �C_�C7I�Q"NCED�ZE\�H<ZLDd\�N�xLy

� + 1 *3� _ * ���'û
QVPUSEidDWNVCEDWeuI�ZEZEPUSEF<QP� + 1 * � _ *@�gI^SE�²û��EPba.Dd\Gpmx�I�idH<S]MaH<\VeuI�K�I�l0NH�euH<\�ZECEPUQVe!H�M � -
fhCEPUijC±³0v]DcQrNVCE\VDcD��0PRQ�NVPRSEi�N�Z.H�PRSJNQ�� 1 å
� - å
� � � �tlEZEZLH<QVD�û 1 åjû - � P�I�\VD�kml7I^QVPRicH<S0MaH<\�e�I^K
CEH<erDdH�euH<\�ZECEPUQVerQ�Q�lEijC²NVC7I^N �Wz)û 1 | � �Wz)û - |��#B"CEDcS�NCED�euI�ZEZEPUSEF ��y � �,+ 1- * � 1 idH<e��eWl0NVDdQ5fhP`NC�DdI�ijC�DdKUDderDdSJN"H�Mo¬��(�ÉD�N���y � �7S ¬ �"�0DdSEH�NVDGNC0DTPRQ�H<euZ0\VZECEPUQVe PUSE�ElEicDd��pJx

�



idH�S;n�lEFJI^NVPRH<S�XtPRI*�W�7B"C0DdS�NVCED�e�I^ZEZEPRS0Frû�y �'û + 1- *�û 1 QI^NVPRQ}³7DdQcy
û �=� + 1 * �%*��

I�SE��û�idH<ereWl0NVDdQ�fhP`NC�D�I�ijC�DdKUDderDdSJN&�H�MH� ��y
û)�û + 1 �áz�� + 1 � ��| 8z�� + 1 � + 1 ��|��	� + 1 � �0z �| � + 1 � �<� + 1 �Ez �|'���=  

��DcSEidDrû 1 åðû - \VDdZ0\VDdQ�DdSJN�NCED[QI�erDWZLH<PRSJNTH^M�NCEDWBoDdPUijCEe�
l0KRKRDc\hQVZ7I�icD ��z)ã �ð|ð��B"CEPUQTZE\�HöX�DdQ
PRSön�DdicNVPUXtPUN�x2H^M �[�3�]PRS0idD P PRQwPRS0³ESEPUNVD����0PRerDdSEQ�PRH<S7I^K�I�SE� TU),+²z¿¬råjâ�ã�ä�z)§]åjæ�|V|uPUQw³7S0PUNDð�
�EPUeuDcS7I�PRH�S7I�K�f5DwF<DcN�I�idH�SmNV\I��0PRicNVPRH<S��
B"CEPUQ�ZE\�HöX�DdQ"NCEI^N"D�I^ijC�icH<erZ.H<S0DdSJNhH�M�ãhz{¬�|@C7I�Q�³ESEPUNVDTidH<S]MaH<\VeuI�K�N�x]ZLD��#�ÉD�N�ãhz{¬�| �

�EDcSEH�ND�ã�z¿¬[|YfhPUNVC�N\�PRZEK`x Z0lESEicNVlE\VDc�¯QVZECEDc\VDcQ�\VDderH�X<Dc�#��BoH�ZE\VH�X�D�NC7I^N�ãhz{¬�| � C7I�Q�³0�
SEP`ND�SmlEeWpLDd\rH�M�idH<erZ.H�SEDdSJNQ�f@D�CEI�X�D�NVH \�DdZLD�I^N�NVCED�QI�erD�I�\VF<l0euDcSmN�H�SEidD�I�FJI�PUS#�8°üM
ã � �  ��Ä�¬ ��PUQ�SEH�N�I�N\�PRZEK`xJ��ZElES0icNl0\VDd�ªQ�ZECEDc\VD�NCEDcS¯NVCED�idH<erZEKUD�v��EPRerDdSEQ�PRH<S�H�M�NVCED
BoDdPRijC0e�
lEKUKRDd\qQVZEI�idD ��z)ã �j|5PRQ"I^N�KRD�I^Q�N % ��ÉD�N�ã,�üå�� � %r�EDcSEH�NDYNVCEDYidH<erZLH<SEDdSJNVQ"H�M�ãhz¿¬[|ð�
�]PUSEidDuz¿pJx�NVCED�QI�erDwI�\VF�lEeuDcSJNQhI�Q�I�pLH�X<D�|5NVCEDw~5Dd\�Q�euI�ZEZEPUSEF

�9y ��z{ã�z¿¬[|�| S ��z¿¬[|5àAT )E+²z{¬�åjâ�ã�ä�z{§]åjæ�|�|VÄ¿Ä�â�ã,ä�z{§]åjæ�|
PRQ"PUS;n�Ddi�NP`X<DYf5D�icH<SEidKUlE�EDYNCEI^N

��z)ãhz¿¬[|�|����
� #��

��z{ã,�a|

PRQ�³ESEPUNVD����0PRerDdSEQ�PRH<S7I^K)�]��DdS0idD�¥C%uPRQ�³7SEP`ND^�

���
	��
��
�������

��_GCEKR�����J����_GCEK`MaH<\VQc¥ I ¾Á¹7¾Á½èÃ�º¼»5ÛtÃ�¹�Ã�Ö�·�½èÃVÜ�ÝwºRÃ�¾Á¹7¾¿·�¹wÛ�ÖÕ;Þ�ß7×�¥�_GerDd\c���0�öH�M 8�I^NC#�`¥�� 7 z % ¤<���m|ð¥
� % �ö¨m�m§�¤0�

�£�"�w¤<�;�8���q��I�\VKUDdQVH�S�I�SE�±BY�q��I�euDcKRPUS#¥P��5H�euZEKUD�v��0xtS7I�erPRidQ'�E¥Y�]ZE\�PRSEF�Dd\d¥ ?�Dcf��qH�\V��¥
% ¤<¤<�]�

�£��~79;9^���0�@��I�QVQ�H<S�I�S0� �.�,~@KRDdPUKRDc\d¥ ��_�l0NH�euH<\�ZECEPUQVerQWH�M��tlE\�M¿I�icDdQr_�MÁNVDd\ ?�PUDdKRQ�DdS¶I�SE�
B"CmlE\VQ}NH<SR�0¥��68 �>�tNVlE�EDdSJN�B�DðvtNQd¥7X�H<K)�7¤]¥L��I�eWpE\�PR�EF<D�´�SEPUX�Dd\�QVPUN�x��,\�DdQ�Qd¥ % ¤;9;9]�

�£��\�D��J¦;�����t�Y\VDcDdSmp.Dc\VFE¥���¹�·[½ Ó ÃjÕ;ÖÃ�÷éÕèÔ ÒTÓ º Ô�Õ;Ö×G·�¹LÜrÀjÕ;¹�ðÞ�ÛJ·�½èÃ"×�Þ0ý�Û�ÖÕ;Þöß7×YÕèÔ�ÝwºRÃ�¾Á¹7¾¿·�¹
Û�ÖÕ;Þöß7×�¥7_�euDc\d���0�7H�M-8�I^NVC#�`¥ � ! z % ¤��J¦<|�¥ � �ö¨]�;9]�

� ©J�(9<¤^���w�5©YlEKR�;I�\�SEPGI^SE�"���7�]C7I�KUDdS#¥#��¹ ÒTÓ º Ô�Õ;Ö×%$]Â,¹7¾Á½èÃ�¹�Ãj×j×�½ Ó ÃjÕ;ÖjÃ�÷�¥q_G�]X�I^SEidDcQ�PRS
8�I^NVC#�U¥'& 7 z % ¤;9<¤<|�¥ % � � ¨ % ��¤0�

� ?GI�\}� �w�:?GI�\VI�QVPUeuCEI�S#¥���5H<erZEKRDðvµI�S7I�K`x]Q�PRQuPRS�H<S0D�X^I�\VPRI�pEKRD��E¥q~5PR\��mC 
I�lEQ�Dd\�~5H�Q�NH�S#¥
~5H<Q}NH<S#¥)8�I�QVQc�U¥ % ¤;9 � �

�


