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:<;=: >@?2A=B3CEDGFIHKJ=LNM�DPO�FQB,HQD�RTS,UVAXWZYQJ=Y[;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :
:<;^] M`_,Dba�c3U<FQJ=UVA8UVS,dfe-?2B-HKJXDGHhgh?2CiUVJ=S,Yj;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; k
:<;^k aZB,l-mnl3UVS,dje9J=AXFIDGHKJ'S-op;N;\;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; q
:<;sr gTDGt3S,J=FQJX?2Sj?Vu9>@?2A=B,CEDGFIHKJ'LTM�DPOZFQB-HQDv;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; w
:<;^x y	B,AXFQJXc�AXDTz{D|YI?2A=B-FQJ=?2S}J=S~M�DPO�FQB-HKD�;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :V:
:<;^q ��A'UVYQYQJXt3LGU<FQJ=?2Sj?Vu�FQ_-D�a�c3UVLPD�;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :Pr
:<;�w �Tl-��D|LPFQJX�VD|Y`?Vu�FQ_,D�M`_-D|YQJ'Y�;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|x
:<;^� ��?2S�FIHKJXl�B-FQJX?2S,Y�?Vu9FQ_-D\M`_-D|YKJ=Y�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|q
:<;^� ��B,FQA=J=S-DT?Vu9FQ_-D\M`_-D|YQJ'Y�;\;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :1w

� ����&8"%.�+%��
j��*3��0�$1��$ 6��
]�;=: a�c�U<FQJ=UVA8gT?2C�UVJ=SfyfD|UVYQB-HQD|C�D|S)FQY ;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; ]<�

]�;=:<;=: a-J=S-o2AXDN��A=D|CED|S)F{y	U<c,c3J'S-o2Y�;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; ]Z:
]�;=:<;^] �hD|JXo2_�l�?2B-HK_-?�?�dje9J=AXFIDGH�Y�;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; ]�r
]�;=:<;^k ��?2S)�V?2A=B,FQJX?2S,UVA8e9J=AXFIDGHKY\;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; ]Vq

]�;^] ��U1�VD|AXDGFQYE;\;\;N;�;\;\;N;\;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; ]V�
]�;^k ��?<mn?ZLGLGB-HQHKD|S,LPDby	U<FIHKJ=LPD|Y ;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; k�r

]�;^k�;=: ]<g���?<mn?�LGLGB-HKHQD|S,LPD ;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; k�r
]�;^k�;^] k<g���?<mn?�LGLGB-HKHQD|S,LPD ;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; r,:

]�;sr e-HKD|��B-D|S3LPWje9J=A=FIDGHKJ=S-oj;N;\;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; rVr
]�;sr-;=: a-B-l-mnl3UVS,dje9J=AXFIDGH�J=S-o� {JXFQ_f¡�U<l�?VH{e9J=A=FIDGHKY¢;\;\;N;�;\;N;\;\;\;N;�;\;N;\; r�w
]�;sr-;^] a-B-l-mnl3UVS,dje9J=AXFIDGH�J=S-o� {JXFQ_fa�D|LP?2S3d	�THKJXD|S�FQU<FQJX?2S~£�W�H�UVC�J=d ;N;�;\;N;\; xZ:

]�;^x ¤�?�LGUVA�¥�J=S3U<HQW�£9U<FIFIDGHKS3Y{UVS,d~M�DPOZFQB-HQDba�c�D|LPFIHKU¦;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; x�r
]�;^q M`_,D\M�HKUVLPDbM�HKUVS3YIu�?VH�C§;\;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; xV�
]�;�w aZB3C�C�U<HQW¨;\;N;�;\;\;N;\;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; qZ:
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k�;=: ��A'UVYQYQJXt3LGU<FQJ=?2S ;�;\;\;N;\;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; q2w
k�;^] ¤�?�LGUVA��[S-DGHQoVWje,B,S,LPFQJ=?2S ;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; w��
k�;^k ��A'UVYQYQJXt,DGH�Y ;\;N;�;\;\;N;\;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; w<k

k�;^k�;=: �Nm �{D|U<HQD|YQFh�hD|JXo2_)l�?2B-H�Y ;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; w%r
k�;^k�;^] ¤�D|U<HKS,J=S,o >@D|LPFI?VH���B,UVS�FQJ=YQU<FQJ=?2S
	5¤2>����};\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; w<q
k�;^k�;^k 
TS,YQB,c#DGHK��J=YQD|d�CEDGFQ_,?�d,Yf;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; w<�

k�;sr aZB3C�C�U<HQW¨;\;N;�;\;\;N;\;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; �Z:
� ����������*-"%.�+���
���*3�2� � �

r-;=: e-D|U<FQB,HQD�a�D|A=D|LPFQJX?2S~UVS,d}� O�FIHKUVLPFQJ=?2S ;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; �Vk
r-;^] M`_,D\¥�_3U<FIFQUVLK_,U<HQW�W2U�d,J=YIFQUVS,LPDf;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; �2w
r-;^k M`_,D\¥�_3U<FIFQUVLK_,U<HQW�W2U}a�c3UVLPD ;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; �V�
r-;sr �TH�d-DGHha�FQU<FQJ=YIFQJ'LGY u�?VHhe-D|U<FQB-HQD z{UVS��ZJ=S-op;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; �<�
r-;^x aZB3C�C�U<HQW¨;\;N;�;\;\;N;\;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; �Vx

� � .���"%��+%��$|���5.�"%����� � ��*,$|$1���9�2*-"%���#� � �
x�;=: ��A'J=C�l�J=S-o�FQ_,D�M�HKDGD�� ;\;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; �V�
x�;^] gTD|YQLPD|S,d3J=S-oEFQ_-D�M�HQDGD�� ;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :G�-:
x�;^k ¥�B-FIFIDGH��3W�t3A=FIDGHKY ;\;\;N;\;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :G�2]
x�;sr aZB,c#DGHK��J=YQD|djaZJ'S-o2AXDNz`D|YI?2A'B-FQJX?2Sj�ZYG;�
TS,YQB-c�DGHQ�ZJ=YID|djyfB3AXFQJXHQD|YI?2A'B-FQJX?2S ;�;\;N;\; :G�2q
x�;^x £�?2YQJXFQJ=?2S,UVA���?2S�FQJXo2B,JXF W��[S,_,UVS,LGJ'S-oEe-D|U<FQB-HQD|Y�;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :G�2�

x�;^x�;=: � A=B,YIFIDGHKJ'S-ob hJXFQ_jFQ_-D�£����¢u�D|U<FQB-HQD|Yb;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :G�2�
x�;^q ��?2C�c3U<HKJ=YI?2SjFI?�yfU<H��V?%�~z{UVS,d,?2Cpe9JXD|A=d,Y`yf?�d,D|A=Y ;\;N;�;\;N;\;\;\;N;�;\;N;\; :V:V:
x�;�w aZB3C�C�U<HQW¨;\;N;�;\;\;N;\;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :V:|x

� ����$1.���"1$i*3��� ( ��$|�).�$|$1����� 636 �
q�;=: ]<g �TU<FQB-HKUVA�M�DPOZFQB-HQD|Y ;\;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :V:|�
q�;^] k<g RhHQFQJXt3LGJ'UVA8M�DPOZFQB-HQD|Y ;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|]�r
q�;^k k<g y	U<o2S-DGFQJ=Lbz`D|YI?2S,UVS3LPD�M�DPOZFQB-HQD|Y	;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|]2w

q�;^k�;=: y	z! `aZB-c�DGHQ�ZJ=YID|djLGA=UVYKYQJXt3LGU<FQJX?2S ;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|]2w
q�;^k�;^] y	z! "
TS,YQB-c�DGHQ�ZJ=YID|djLGA=UVYQYKJXt3LGU<FQJX?2S ;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|]V�
q�;^k�;^k aZDGo2CED|S)FQU<FQJ=?2S~?Vu9FQ_-D\LGU<HQFQJ=A'U<oVD ;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|kVq

q�;sr aZB3C�C�U<HQW¨;\;N;�;\;\;N;\;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :Pr)]
# � �����)�5.�$1���#��$ 6$� �

w�;=: aZB3C�C�U<HQW¨;\;N;�;\;\;N;\;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :Pr)x
w�;^] y	U%��?VHTLP?2S)FIH�JXl3B-FQJX?2S3Y�?Vu�FQ_,J'Y  [?VH%� ;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :Pr)q
w�;^k y	U%��?VHTLP?2S,LGA=B,YKJX?2S,Y�u�HQ?2C FQ_,J=Y� �?VH�� ;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :Pr�w
w�;sr aZB,oVoVD|YIFQJX?2S,Y u�?VH`u5B-HQFQ_-DGH HKD|YID|U<HKLK_ ;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :Pr)�


 &b.('9�5���)*-"%������$ 6 �*)
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:<;=: aZJ=o2S,UVA=Y J=S}YIc�U<FQJ=UVA8UVS,d~e-?2B,HKJXDGH{d-?2CiUVJ=S,Y ;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; x
:<;^] aZB,l-mnl3UVS,d�t3AXFIDGH�J=S-oEJ=SjFQ_-D\e-?2B,HKJXDGH{d-?2CiUVJ=S ;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; w
:<;^k  �S-oVHQD|d,J=D|S)FQY�FQ_,U<FhLGUVS~l�D\J=d-D|S�FQJXt,D|djJ=S}YIc�U<FQJ=UVA8FIDPOZFQB-HQD|Y¦;\;N;\;\;\;N;�;\;N;\; :G�
:<;sr >@?2A=B3CEDGFIHKJ=L�FIDPOZFQB-HQD\DPO-UVCEc3A=D|Y ;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :V:
:<;^x R FIHQDGD\FI?iHQD|d,B,LPDNFQ_-D\B3S,LPDGHQFQUVJ=S�F W}J=SjFQ_-Dbd,J=YIFIHKJ=l3B-FQJX?2S���d,J�
�DGHQD|S�F�c�U<HKUVCEDGFIDGHKY :|k
:<;^q R FIHQDGD\FI?iHQD|d,B,LPDNFQ_-D\B3S,LPDGHQFQUVJ=S�F W}J=SjFQ_-Dbd,J=YIFIHKJ=l3B-FQJX?2S���YQJ=C�J'A=U<H[c�U<HKUVCEDGFIDGHKY :Pr
:<;�w R LGA=UVYQYKJXt3LGU<FQJX?2Sjc,HK?Vl3AXD|C ;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|x
:<;^� ¡TH�U<c3_,J=LGUVA�?%�VDGHQ��J=DG  ?Vu9FQ_-DNFQ_-D|YQJ'Y ;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|�
]�;=: �TH�JXD|S)FID|d~c3U<FIFIDGHKS~d,U<FQU ;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; ]<�
]�;^] y	U<c,c3J=S,o u5B,S,LPFQJ=?2S,Y�?Vu9FQ_-DNoVHQDGW}AXDG�VD|A ;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; ]Z:
]�;^k M  �?iJ=CiU<oVD|Y 	 yfz  UVS,d}?VHKJXD|S�FID|d ��UVS,d~FQ_-D|JXH`_,J=YQFI?VoVHKUVC�Y ;N;\;\;\;N;�;\;N;\; ]Vk
]�;sr M`_,HQD|YQ_-?2A=d3J=S-o�D�
�D|LPF{?2S	k<g YIDGFQY ;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; ]�r
]�;^x e-?2B,HjC�?2CED|S)FQYju�?VHj?2S-D�YQA=J=LPD	?Vu�FQ_-D�DPOZUVC�c3AXD|Y�� 	5U$��yfD|UVS���	�l ��a�FQUVS3d,U<HKd

gTDG�ZJ=U<FQJX?2S�� 	5L �{a �VDG {S-D|YQY��(	5d �"�\B-HKFI?2YQJ=YG; ;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; ]Vq
]�;^q 	5U$�E��U|�VD|AXDGFjd-D|LP?2CEc�?2YQJXFQJ=?2S l�W¢YQB,LGLPD|YKYQJX�VD|AXW YIc3A=J=FIFQJ=S-o�FQ_-DfYIc�D|LPFIHKB,C~; 	�l��

aZL�_-D|C�U<FQJ=L\HQDGc,HQD|YID|S�FQU<FQJX?2S}?Vu9FQ_-D\d,D|LP?2CEc�?2YQJXFQJX?2S8;�;\;N;�;\;N;\;\;\;N;�;\;N;\; kV]
]�;�w ��U1�VD|AXDGFhc�UVL��VDGFhd,D|LP?2CEc�?2YQJXFQJX?2S8; ;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; kV]
]�;^� R YQL�_-D|C�U<FQJ=LNHKDGc,HQD|YID|S�FQU<FQJX?2S}?Vu@U�k<g ��U1�VD|AXDGFTd,D|LP?2CEc�?2YQJXFQJX?2S8;�;\;N;�;\;N;\; kVk
]�;^� M  �?bA=DG�VD|A=Y�?Vu�Ub]<g ��U1�VD|AXDGF`d-D|LP?2CEc�?2YQJ=FQJX?2S�?Vu�?2S,DhYQA=J'LPD`?Vu�FQ_-DT_�B,CiUVS �ZS-DGD

y	z! �� 	5U$��¤�DG�VD|A�:�� 	�l���¤�DG�VD|A�]�; ;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; kVk
]�;=:G���TB,C�UVS �ZS-DGD�y	z! UVS,dju�?2B-H{YID|A=D|LPFID|d~HQDGo2JX?2S3YG;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; kVx
]�;=:V: R YQUVCEc�AXD�?Vu�l�UVL���oVHQ?2B,S,d��,J=FQY`_,J=YIFI?VoVH�UVCpUVS,d~LP?<mn?ZLGLGB-HQHQD|S3LPD�C�U<FIHKJ=LPD|Y|;`;N;\; k2w
]�;=:|] R YQUVCEc�AXD�?Vu9C B,YQLGA=D��,JXFQY`_,J=YQFI?VoVHKUVCpUVS,d}LP?<mn?ZLGLGB-HQHQD|S3LPDbC�U<FIHKJ'LPD|YG;¦;�;\;N;\; k2w
]�;=:|k R YQUVCEc�AXD�?Vu�l�?2S-D��,J=FQY _,J=YIFI?VoVHKUVC UVS,d~LP?<mn?ZLGLGB-HQHQD|S,LPD C�U<FIHKJ=LPD|Y|;�;\;N;�;\;N;\; kV�
]�;=:Pr R YQUVCEc�AXD�?Vu�FQJ'YQYQB-D��-JXFQY`_3J=YIFI?VoVHKUVCpUVS3d~LP?<mn?�LGLGB,HQHQD|S,LPD C�U<FIHKJ=LPD|YG;¢;N;�;\;N;\; kV�
]�;=:|x :|xEe,D|U<FQB-HQD|Yh?Vu�FQ_-DbLP?<mn?�LGLGB-HKHQD|S,LPDbCiU<FIHKJ O ;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; kV�
]�;=:|q R t3AXFIDGH�J=S-o�CED|UVYQB-HQD|C�D|S)F`DPOZFIHKUVLPFQJX?2Sfc,HQ?ZLPD|YQYG;/;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; r)q
]�;=:1w4e-HKD|��B-D|S3LPW�t�AXFIDGHKJ=S-o�?Vu�FQ_-D��TB,C�UVS �ZS-DGDby	z ;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; r�w
]�;=:|� g�J�
�DGHQD|S�F`u�HKD|��B-D|S3LPW�t3A=FIDGHKY��!	5U$� zhJ=S-o�� 	�l�����D|d-oVD 	5L ��¤�?Vo2S,?VHKC�UVA�;N;�;\;N;\; r�w
]�;=:|� ]<g DG�VD|S	YIW�CiCEDGFIHKJ=L�¡�U<l�?VH`t�AXFIDGHKY ;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; r)�
]�;^]<� RTS}DG�VD|SfYQW�C�C�DGFIHKJ=L\k<g�¡�U<l�?VH{J=SjFQ_,D�YIc3U<FQJ=UVA8d,?2C�UVJ=S}UVS,d~J=FQY t3AXFIDGHKJ'S-o�D�
#D|LPF x<�
]�;^]Z: ��?2C�c3U<HKJ=YI?2Sj?Vu@]<g UVS,d�:Gg ¡�U<l�?VH`t3AXFIDGHKY ;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; x<�
]�;^]V] ]<g UVS,d	k<g�a�D|LP?2S,d	�TH�JXD|S)FQU<FQJ=?2S~£ W�HKUVC�J=d 	na3��£ �[FID|YQYQD|A=A=U<FQJX?2S ;\;N;�;\;N;\; xZ:
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]�;^]Vk ¥�UVS,dZm A'J=C�JXFID|d ]<g ¡�UVB,YKYQJ=UVSbt3AXFIDGH 	5U$��e,HQD|��B,D|S,LPW�d-?2C�UVJ'S����� � 	�l���yfU<o2S,J=FQB,d-D?Vu@YIc3U<FQJ'UVA8d-?2C�UVJ=S�� � � ��; ;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; xV]
]�;^]�r R oVHKU<c3_3J=LTDPOZUVCEc�AXDN?Vu@YQB-l-mnl3UVS3d�t�AXFIDGHKJ=S-o ;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; x�r
]�;^]Vx �TB,C�UVS �ZS-DGD�y	z! UVS,d}JXFQYTa,��£ t�AXFIDGHKJ=S-o ;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; xVx
]�;^]Vq M`_,D FIDPOZFQB-HQDEYIc�D|LPFIHKB3C�UVS3d�JXFQY�LP?VHQHQD|YIc�?2S,d,J'S-oit3A=FIDGHQD|d�J=C�U<oVDE?Vu 	5U �sl �N�THKJ m

D|S�FID|dfd,U<FQU � 	5L�� d � �TB,C�UVS �ZS-DGDby	z! ; ;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; xVq
]�;^]2w4e9J=AXFIDGHKD|d��VDGHKYQJX?2S,Y\?Vu[FQ_-DE?VH�JXD|S)FID|d!d,U<FQUj {JXFQ_�d3J�
#DGHKD|S)F\A=U<l�D|A=A'J=S-o2Y 	5U �sl���e9J=A m

FIDGHQD|d	d,U<FQU � 	5L�� d � U<HQHKUVS-oVD|CED|S�FQY`?Vu�� � ; ;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; x2w
]�;^]V� M`_,D\M�HKUVLPD�FIHKUVS,YIu�?VHKC c3U<H�UVCEDGFIDGHKYG; ;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; xV�
]�;^]V� M`_,HQDGDNDPOZUVC�c3AXD|Y ?Vu�FQ_-D�M�HKUVLPD\FIHKUVS3YIu�?VH�C ?Vu�FQ_,D �THKJXD|S�FID|d}£9U<FIFIDGHKS§;�;\;N;\; q<�
]�;^k<� R C B,AXFQJXFIDPOZFQB-HQD|d  �C�U<oVDV; ;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; qZ:
k�;=: ��?2C�c#?2YKJXFIDNFIDPO�FQB,HQD\J=C�U<oVD|YhU<HQHKUVS-oVD|d}l�Wjz{UVS,d-D|SfUVS,d �TB,Y
	<W�� :|]�r�
n; ;\;N;\; qVq
k�;^] ��A'UVYQYQJXt3LGU<FQJ=?2Sj?Vu�D|AXD|C�D|S)FQYhJ=S}U�YIDGF�� ;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; qV�
k�;^k M`_,D\YQLGUVA=J=S-o�?Vu9FQ_-D\CED|UVYKB-HQD|CED|S�FQY{LGUVSfW�JXD|A'd�d3J�
#DGHKD|S)F`YIFIH�B,LPFQB-HQD|YG; ;�;\;N;\; qV�
k�;sr y	J=YQLGA=UVYKYQJXt3LGU<FQJX?2SjH�U<FID|Y` {JXFQ_}d3J�
#DGHKD|S)F`YQJ��GD|Y ?Vu�FQ_,D�¤��[e[; ;N;\;\;\;N;�;\;N;\; w<]
k�;^x ��A'UVYQYQJXt3LGU<FQJ=?2Sj {JXFQ_}d,J�
�DGHQD|S�F YQJ��GD|Y`?Vu�FQ_-D ¡NUVB,YQYQJ=UVS}¤���e u�?VH{YQCE?�?VFQ_,J=S,o-;�; w<]
k�;^q e-?2B,HhLGUVYID|Y{?Vu�YIc�UVLPD|Y{J=S~]<g  hJXFQ_jF  �?iLGA=UVYQYQD|Y{UVS,d}d,J 
#DGHQD|S�F`d,J=YQFIHKJXl3B-FQJ=?2S,Y ; w<k
k�;�w >�J=YQB,UVA'J=YQJ=S-obFQ_-D�CED|UVYKB-HQD|CED|S�F{YIc3UVLPD\UVS3d}FQ_-D\D|YIFQJ'C�U<FID|Y`?Vu�FQ_-D�CED|UVS3Y ;N;\; w%r
k�;^� ��A'UVYQYQJXt3LGU<FQJ=?2Sj {JXFQ_}YIDG�VDGHKUVA�S-D|JXo2_�l#?2B,HKY UVYQYI?ZLGJ=U<FID|d~FI?iD|UVLK_fLGA'UVYQYG;3;N;�;\;N;\; w<x
k�;^� �TJ=S-D�D|AXD|CED|S�FQYbc�DGH�LGA=UVYQYbFI?�l#D�B,YID|d/UVY�S-D|JXo2_�l#?2B,HKY\u�?VH LGA'UVYQYQJXt3LGU<FQJ=?2S���	5U$�

zhUVS,d-?2C�AXW�YID|AXD|LPFID|d�� 	�l���M�HKUVJ=S-D|d}UVYhYID|AXu�mn?VHQo2UVS,J=YQJ'S-obu�D|U<FQB-HQDbC�U<c3Y 	na,�\y ��; w<q
k�;=:G� M`J'CEDNLP?2CEc3U<HKJ=YQ?2S}?Vu�LGA'UVYQYQJXt3LGU<FQJ=?2S}FI?�?2S-D\c�?2J=S�F�?VH{YIDG�VDGHKUVA�c�?2J=S)FQY ;�;\;N;\; w<�
r-;=: aZLGU<FIFIDGHhc3AX?VFQY ?Vu9oV?�?�dfUVS,d}l3UVdju�D|U<FQB-HQD|Y{u�?VH{d3J=YQLPHKJ=CiJ=S,U<FQJX?2S	;\;\;\;N;�;\;N;\; �Vk
r-;^] a�FQU<FIDbYIc3UVLPD\u�?VH{YID|��B-D|S�FQJ=UVA�YID|AXD|LPFQJ=?2S�;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; �Vq
r-;^k M`_,D\¥�_3U<FIFQUVLK_,U<HQW�W2U�d,J=YIFQUVS,LPDf;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; �V�
r-;sr yfD|UVYQB-HQD|C�D|S)F�� UVS,d}¥�_,U<FIFQUVLK_3U<HQW�W2U������
�/YIc3UVLPD|Y`u�?VHTU�FIDPO�FQB-HKD|dfJ=C�U<oVD ; �Z:
r-;^x y	U<HQo2J=S,UVA'Y�?Vu�FQ_,D�¥�_,U<FIFQUVLK_,U<HKW�W2U�YIc3UVLPD ;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; �V]
r-;^q a�FQU<FID�a�c3UVLPD u�?VHTYID|��B-D|S�FQJ=UVA�YID|AXD|LPFQJX?2S	u�?2A'AX?1 {J'S-o�FQ_-D HQ?2B-FID d-DGFIDGHKC�J=S,D|d~u�HQ?2C

FQ_-Db¥�_3U<FIFQUVLK_,U<HQW�W2U�YIc3UVLPD�;�;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; �Vk
r-;�w y	J=YQLGA=UVYKYQJXt3LGU<FQJX?2S�DGHQHK?VH`u�?VH FQ_,D�YID|��B-D|S)FQJ'UVA8J=S,LGA=B,YKJX?2Si?Vu�u�D|U<FQB-HQD|Y FI?�FQ_,D\LGA=UVY�m

YQJ=t,DGH u�?VH{FQ_-Di:|q%m LGA=UVYQYhS,U<FQB-HKUVA�FIDPOZFQB-HQD|YhJ=C�U<oVD 	�t3o2B-HQD�k�;=: 	�u � ��; ;N;�;\;N;\; ��r
x�;=: R c�W�HKUVCiJ=d�FI?�HQD|d,B,LPD�FQ_-D\B,S,LPDGHQFQUVJ'S)F W�?Vu9UEt3A=FIDGHQD|djFIDPO�FQB,HQD�J=C�U<oVD¢;�;\;N;\; �V�
x�;^] y	J=YQLGA=UVYKYQJXt3LGU<FQJX?2S}U<F{DG�VDGHQW}AXDG�VD|A8?Vu@U ��B,UVd~M�HQDGDj;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :G�V�
x�;^k > U<HKJ'UVS,LPD\?Vu9FQ_-D\LPD|S�FIHKUVA�a,�N£¢t3AXFIDGHKY{CED|UVYQB-HQD|C�D|S)FQY¢;N;�;\;N;\;\;\;N;�;\;N;\; :G�-:
x�;sr  �S,_-DGHKJ=FQUVS,LPDN?Vu�c3HQ?Vc�DGHQFQJXD|Y�FI?iL�_,J=A=d-HKD|S�D|A=D|CED|S)FQY ;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :G�-:
x�;^x ��A'UVYQYQJXt3LGU<FQJ=?2SjDGHQHQ?VHKY d,B,DNFI?iU|�VDGHKU<o2J'S-oi?Vu@S-D|JXo2_�l�?2B-HKJ=S,o�D|AXD|CED|S�FQYG;~;�;\;N;\; :G�2k
x�;^q ]<g UVS,d	k<g ¥�B,FIFIDGH��,Wjt3AXFIDGHKY ;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :G�<r
x�;�w aZLGUVA'U<H`o2UVJ=S���;h;�;\;\;N;\;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :G�2x
x�;^� R u�D|U<FQB-HQD\YIc3UVLPD���JXDG  ?Vu�l�?2B,S,d3U<HQWiHQDGt�S-D|CED|S�F c,HQ?ZLPD|YQY  {JXFQ_jl�B-FIFIDGH��,W�t3AXFIDGHKYj:G�2q
x�;^� ��A'UVYQYQJXt3LGU<FQJ=?2S�?Vu�t,o2B,HQD{x�;=:�	�l�� �!	5U$� � A=UVYQYID|Y UVY[AXDG�VD|A=Y@?Vu�oVHQDGW�� 	�l��  �S,d,JX�ZJ=d,B3UVA

��A'UVYQYID|YG; ;\;\;N;�;\;\;N;\;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :G�)w
x�;=:G� ��A'UVYQYQJXt3LGU<FQJ=?2Sj?Vu�U~:|q%m LGA'UVYQY{S,U<FQB,HKUVA8FIDPOZFQB-HQD�J=CiU<oVD ;N;�;\;N;\;\;\;N;�;\;N;\; :G�2�
x�;=:V:��2?2J=S)F d-D|S,YQJ=F W 	5YQLGU<FIFIDGHEc�AX?VF �\UVS3d!C�U<HKo2J=S,UVA�d,D|S,YQJXFQJXD|Y�?Vu`FQ_-D�oVHQDGW AXDG�VD|A'Yb?Vu

t,o2B,HQD�x�;=: 	�l�� 	 	���� �! ��UVS,d~LP?2A=B,CiS}LP?<mn?VHKd,J=S,U<FID�u�D|U<FQB-HKD�YIc3UVLPD�"9; ;�;\;N;\; :V:G�
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x�;=:|] 	5U$�`� A=UVYQYQJXt�LGU<FQJX?2S�?Vu 	�� � �   {J=FQ_�FQ_,D\S-DG  u�D|U<FQB,HQD|Y���� "�J=S�FI?~:|q�LGA=UVYQYID|Y|;�	�l��

 �S,d,JX�ZJ=d,B3UVA#��A=UVYKYID|Y ;N;\;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :V:V:
x�;=:|k ��A'B,YIFIDGHKJ=S,o�?Vu�oVHQDGW�AXDG�VD|A=Y�?Vu�t,o2B-HQD�x�;=:�	5U$�� {JXFQ_-?2B-F�FQ_-D�S,DG  u�D|U<FQB-HKD|Y���� "

	�l��� {JXFQ_jFQ_-D\S-DG  u�D|U<FQB-HKD|Y���� "9;¢;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :V:V:
x�;=:Pr ��A'B,YIFIDGHKJ=S,o\?Vu8oVHQDGW�A=DG�VD|A=Y�?Vu�t,o2B-HQD�x�;=:���	5U$��y	U<HQo2J=S3UVA3?Vu�t3o2B-HQDTx�;=:|k 	5U$��?%�VDGH

" � 	�l���y	U<HQo2J=S,UVA�?Vu�t,o2B,HQD�x�;=:|k�	�l���?1�VDGH "9; ;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :V:|]
x�;=:|x M`_,DND�
#D|LPFh?Vu�LGA=UVYKYQJXu�W�J=S,o�S,?2J=YID� {JXFQ_~UVS3dj {JXFQ_-?2B-F`£�����Y ;N;\;\;\;N;�;\;N;\; :V:|k
x�;=:|q y	B,AXFQJXHKD|YI?2A=B-FQJX?2S}y	U<H��V?1�~YQFIHKB,LPFQB-HQD|Y ;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :V:Pr
x�;=:1w ��A'UVYQYQJXt3LGU<FQJ=?2Sj?Vu�U~:|q%m LGA'UVYQY{S,U<FQB,HKUVA8FIDPOZFQB-HQD�J=CiU<oVD ;N;�;\;N;\;\;\;N;�;\;N;\; :V:|x
q�;=: ¥�?2B,S,d3U<HQW�LGA'UVYQYQJXt3LGU<FQJ=?2Sj?Vu�FQ_,D\J=C�U<oVD|Y{J'Sjt,o2B-HQD\k�;=:\;N;�;\;N;\;\;\;N;�;\;N;\; :|]Z:
q�;^] ��A'UVYQYQJXt3LGU<FQJ=?2S}UVY`AXDG�VD|A=Y ?Vu9oVHQDGW�?Vu9FQ_-D�J=CiU<oVD|Y`J=Sjt,o2B-HKD�k�;=:¢;\;\;\;N;�;\;N;\; :|]V]
q�;^k ��?VHKHQD|LPF{LGA=UVYQYKJXt3LGU<FQJX?2Sj?Vu9FQ_-D\J=CiU<oVD|Y{J=Sjt,o2B,HQD�k�;=: ;\;N;�;\;N;\;\;\;N;�;\;N;\; :|]Vk
q�;sr M  �?��V?2A=B3CEDGFIHKJ=LTFID|YIFTd,U<FQU�YIDGFQY!;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|]�r
q�;^x ¡�UVB3YQYQJ=UVS}�V?2A'B,CEDGFIHKJ=LTFID|YIFTd,U<FQU/;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|]Vx
q�;^q ��A'UVYQYQJXt3LGU<FQJ=?2SjHQD|YQB,AXFQY�u�?VHT¡�UVB3YQYQJ=UVS}d,U<FQU�;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|]Vq
q�;�w ��A'UVYQYQJXt3LGU<FQJ=?2Sj?Vu�FQ_-D�?VHKJXD|S�FID|d~d,U<FQU ;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|]Vq
q�;^� ��S,D\YQUVCEc3AXDNYQA'J=LPDNu�HK?2C FQ_-D �ZS-DGD�YIDGF ;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|]V�
q�;^� a,�N£�y~D|UVYKB-HQD|CED|S�FQY{u�?VH`FQ_-D\YKUVCEc3AXD\YQA'J=LPD|Y�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|k<�
q�;=:G� ¥�_,U<FIFQUVL�_,U<HQW�W2U�YIc�UVLPD ���/?Vu�Ui_�B,CiUVS ��S,DGD�yfz  	;\;N;�;\;N;\;\;\;N;�;\;N;\; :|kZ:
q�;=:V: �TB,C�UVS �ZS-DGD�y	z! UVS,d}JXFQY{LGA=UVYQYQJXt�LGU<FQJX?2S�;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|kV]
q�;=:|]4>@?2A=B3CED{HQD|S3d-DGHKJ=S-oN?Vu8FQ_,DTYIDGo2C�D|S)FID|d�l�?2S-D`?Vu���UVYQD :�	5C�J=YQLGA=UVYKYQJXt3LGU<FQJX?2S���;=:�� ��;n:|kVk
q�;=:|k R oVHKU<c3_,J'LGUVA9HQDGc,HQD|YID|S�FQU<FQJX?2S ?Vu[FQ_-Diu�D|U<FQB-HKD|Y\YID|AXD|LPFID|d u�?VH\FQ_,DiB,S,YQB,c#DGHK��J=YQD|d

LGA=UVYKYQJXt3LGU<FQJX?2Sj;N;�;\;\;N;\;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|kVk
q�;=:Pr ��UVYQDb] � �TB,C�UVS �ZS-DGDbaZ£�¡�z  �D|JXo2_�FID|d	y	z! �;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|k�r
q�;=:|x 	5U$�[aZU<o2JXFIFQUVA3YKA=J=LPD r)xN?Vu���UVYQDh]�; 	�l�� ��?VHKHQD|YIc�?2S,d,J=S,oTLGA=UVYKYQJXt3LGU<FQJX?2S� {_,J=L�_E {J=A=A

l�D\B,YID|djFI?i?Vl,FQUVJ=S~U�YQDGF`?Vu�C�D|UVS,YG;};\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|k�r
q�;=:|q ��UVYQDbk � �TB,C�UVS �ZS-DGDbaZ£�¡�z  �D|JXo2_�FID|d	y	z! �;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|kVq
q�;=:1w4M  �?jd,J�
�DGHQD|S)F�UVS-o2AXD|YT?Vu FQ_,D�YQDGo2CED|S)FID|d�l�?2S-D	�
 	5UVYNLGA=?2B,d,Yh?Vu c�?2J=S)FQY ��u�HQ?2C

��UVYQDbkEyfz  �?Vu�FQ_-Db_�B,CiUVS ��S-DGD ;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|k2w
q�;=:|� �TJ=YIFI?VoVHKUVCiY`?Vu ��UVYIDb]EUVS3df��UVYIDbk�y	z! �YG;4;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|kV�
q�;=:|� � O�FIHKUVLPFQJ=?2S~?Vu�FQ_-D�LGU<HQFQJ=A'U<oVD�;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|kV�
q�;^]<� ��U<HKFQJ=A=U<oVD\YIDGo2CED|S�FQU<FQJX?2S�� ��UVYIDb] ;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|kV�
q�;^]Z: aZU<o2J=FIFQUVA �3LP?VHQ?2S,UVA�UVS,d~U�O-J=UVA8�ZJXDG  ?Vu9FQ_-DNDPO�FIH�UVLPFID|d	LGU<HQFQJ'A=U<oVD ;\;\;N;�;\;N;\; :Pr2�
q�;^]V] z{D|S,d-DGHKJ=S,o ?Vu9YIDGo2CED|S�FID|d�LGU<HQFQJ=A=U<oVD ;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :Pr,:
q�;^]Vk ��S,D\YQA=J=LPD�?Vu9FQ_-D �/u�?VH`FQ_-D�?VHKJXD|S�FID|d}FIDPO�FQB,HQD�d,U<FQU ;\;N;�;\;N;\;\;\;N;�;\;N;\; :Pr)k
q�;^]�r �TJ=YIFI?VoVHKUVCiY`?Vu�FQ_-D�CED|UVYQB,HQD|CED|S�FQY ?Vu ��;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :PrVr
¥T;=: M`_,D\YIFIHKB,LPFQB-HKDN?Vu�U �NB,UVd~M�HQDGDN {JXFQ_jriA=DG�VD|A=YG; ;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|xV]
¥T;^] £9U<HQD|S�F�m LK_,J'A=d~YIFIHKB3LPFQB-HQDN?Vu@Ui¡�UVB,YQYKJ=UVS~£ W�HKUVC�J'd8;,;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|xV]
¥T;^k ¡�UVB3YQYQJ=UVS~£�W�H�UVC�J=djLP?2S,YIFIHKB3LPFID|d~u�HQ?2CpUiy	z! �?Vu@U �hB,CiUVS-�\S-DGD ;N;�;\;N;\; :|x�r
¥T;sr M`_,HQDGD}d,J�
�DGHQD|S)F�AXDG�VD|A=Y�?VuTU�¤�U<c3A'UVLGJ=UVS £ W�HKUVC�J=d/LP?2S,YIFIHKB3LPFID|d¢u�HK?2C U�y	z! 

YQA'J=LPD�?Vu9Ui_�B,CiUVS ��S-DGDV; ;\;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|xVx
��;=: �TB,LGAXD|U<Hhy	U<o2S-DGFQJ=Lbz`D|YI?2S3UVS,LPD�£ HK?�LPD|YQYj;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; :|xV�
��;^]�e-?2B,HKJXDGH FIHKUVS,YQu�?VHKC ?Vu�FQ_-DNu�?2B-H YID|AXD|LPFID|d}HQDGo2J=?2S,Y�u�HK?2C FQ_-D\_�B3C�UVS ��S-DGD�y	z! 
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]�;^] M�DPO�FQB,HKUVA8u�D|U<FQB-HQD|Y`?Vu�FQ_-D�LP?<mn?ZLGLGB-HQHKD|S,LPD�C�U<FIHKJXO��sxVx 
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�[S-DGHQoVWje,B,S,LPFQJX?2S 	5¤���e � ;N;�;\;\;N;\;\;N;�;\;N;\;\;\;N;�;\;N;\;\;\;N;�;\;N;\; w�:
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��;=:  �C�U<o2J=S-o M�D|LK_3S-?2AX?Vo2JXD|Y	LP?2C�CE?2S,AXW B,YID|d u�?VH~l3HQD|UVYIFfLGUVS,LPDGH�YQLPHQDGD|S,J'S-o UVS,d
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 � �?2B,A=d}A=J �VDNFI?�FQ_,UVS��jgTH|;[M�HQW�oV�VD�z{UVS,d,D|S}u�HK?2CON $ 	 2PC�IRQ �&� 8 ���SN �E!)�T!)�U8 ���WVX�#�0� ! � $ 	�J=S
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S-?VF[U\YQJ=S-o2A=D�UVLGLPDGc3FID|d�d,DGt3S,JXFQJX?2S ?Vu�FIDPOZFQB-HQD{J=S�F  �?bd,J=C�D|S,YQJX?2S,Y 	 ]<g���;ZM`_-D|S��2FQ_,D`DPO�FIH�U\FQ_,JXH�d
d,J'CED|S,YQJX?2S�FQ_,U<F J=Y\J=S3LGA=B,d-D|d�J=S�FIDPO�FQB-HKDiJ=S�FQ_-HKDGD�d,J=C�D|S,YQJX?2S,Y 	 k<g���J=S,LPHQD|UVYID|YbLP?2S,YQJ=d,DGHKU<l3AXW
FQ_-DNLP?2CEc�B-FQU<FQJX?2S,UVA8LP?2CEc�AXDPOZJ=F WV;  �S�YQ?2CED\LGUVYID|Y��-FQ_-DNDPOZFID|S,YQJ=?2S�?Vu�FIDPO�FQB,HQD\UVS,UVAXWZYQJ=Y�FI?EFQ_-HQDGD
d,J'CED|S,YQJX?2S3Y LGUVSjl�DhD|UVYQJ'AXWiUVLK_3JXDG�VD|d��-l3B-F�J=S�?VFQ_-DGHKY��Zu�?VH DPOZUVC�c3AXDTFQ_-?2YIDNB,YQJ=S,o�?VHKJXD|S�FQU<FQJX?2Sj?VH
c3_3UVYID��,LGU<HQDGu5B,A�LP?2S,YQJ'd-DGHKU<FQJX?2S}J=Y S,DGD|d-D|d8;

>@?2A'B,CEDGFIHKJ=LhFIDPOZFQB-HQD\_,UVY�HQD|LPD|J=�VD|d~CbB3LK_}AXD|YQY�U<FIFID|S�FQJX?2S}FQ_,UVS}J=FQY YIc3U<FQJ=UVA8]<g LP?2B,S�FIDGHQc3U<HQF
 {_3J=LK_�_,UVY@YIDGD|S�FQ_,D�c�B-l3A=J=LGU<FQJ=?2S�?Vu#S�B,C�DGHQ?2B,Y@UVS,d�d,J�
�DGHKJ=S,oTU<c,c3HQ?2UVLK_-D|Y9u�?VH@FIDPOZFQB-HQD`UVS,UVAXWZYQJ=Y
UVS,d~u�D|U<FQB-HKD\DPO�FIH�UVLPFQJX?2S 	�u�?VH{DPO-UVCEc3AXD �s����:|x ��]V� �#xVx ��xVq ��:PrVr ��:Pr)q 
 � ��UVS3d~LGA=UVYQYQJ=t3LGU<FQJX?2S}UVS,d
YIDGo2C�D|S)FQU<FQJX?2S 	 � :Pr ��w�:���w<x ��w<� ��:Pr�w ��:|xVq 
 ��;

M{_-D LP?2S,YQJ=d-DGH�U<l3AXD[LP?2C�c3B-FQU<FQJX?2S,UVA-LP?2C�c3AXDPO-JXF WbFQ_,U<F J=Y@J=S�FIHQ?Zd,B,LPD|db {JXFQ_ FQ_-D DPOZFIHKUNd,J=CED|S-m
YQJ=?2S�J=Y\c�U<HQFQAXW�HQD|YIc�?2S,YQJXl�AXD�u�?VH A=UVL���?Vu HQD|YQD|U<HKLK_/J=S��V?2A=B3CEDGFIHKJ=LEFIDPOZFQB-HQDV;~¥�B-FbUVA=YI?fFQ_,DGHQD�J=Y
UVS�J'CEc�?VHQFQUVS)FbS�B,Cbl�DGHN?Vu U<c,c3A=J=LGU<FQJ=?2S,Y�u�?VH�]<g FIDPOZFQB-HQDiUVS,UVA=W�YQJ'YG;	8 DGF���FQ_-DGHQD�J=Y\U}oVHQ?% {J=S-o
S�B,Cbl#DGH ?Vu{c3HQ?Vl3AXD|C�Y� {_-DGHQD}U�YIFQB,d,W�?Vu{�V?2A=B,C�DGFIHKJ=L�FIDPO�FQB-HKDjJ'Yb?VuTJ=S�FIDGHQD|YIFG;�M`_-DjUVS,UVAXWZYQJ=Y
?Vu�LPHQW�YQFQUVA=AX?VoVHKU<c3_3J=L�FIDPOZFQB-HQD m`FQ_-D�?VHQo2UVS3J=YQU<FQJX?2S�?Vu[oVHKUVJ=S,Y�J=S�c�?2AXWZLPHQW�YQFQUVA=A=J=S-DbC�U<FIDGHKJ=UVA=Yhm{J=Y
?Vu@J=S�FIDGHQD|YIF{J'S}HQD|A=U<FQJX?2Sf {JXFQ_~LPDGHKFQUVJ=SfL�_,U<HKUVLPFIDGHKJ=YQFQJ=LGY{?Vu@LPDGHKUVCiJ=L\C�U<FIDGHKJ'UVA=Y{YQB3LK_fUVY{u�DGHKHQ?<m[?VH
c3J=D �G?�D|AXD|LPFIH�J=LGJXF W � :Pr)k 
n;! S�a�FIHKU<FQJ=oVHKU<c3_�W��#UVA=YQ? �ZS-?1 {S�UVYNa�D|J=YQC�J'L\e,UVLGJXD|Y�RTS,UVAXWZYQJ=Y � :|� ��:|]Vx 
 �
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FQ_-DN�V?2A'B,CEDGFIHKJ=L�FIDPOZFQB-HQD�?Vu�FQ_,D\c3U<FIFIDGHKS,Y`?Vu9YQD|J=YQC�J=LT �U|�VD|YT {JXFQ_3J=SjYID|d,J=CED|S�FQU<HQW�HQ?ZL��jl�?�d,J=D|Y
LGUVS�l�DEB,YID|d�FI?~AX?�LGU<FIDic#?VFID|S�FQJ=UVA _�WZd-HQ?ZLGU<HQl�?2S	HKD|YIDGHQ�V?2JXHKY|;  S�yfD|d,J=LGUVA  �C�U<o2J=S,o���FQ_-D�d,U<FQU
c,HK?1�ZJ=d-D|djl�W�FQ_,D�YQLGUVS,S-DGH�Y ?Vu@YIDG�VDGHKUVA�UVLG��B,J'YQJXFQJX?2SjFID|L�_,S,J=��B-D|Y`YQB3LK_fUVYTyfU<o2S,DGFQJ=L�z{D|YI?2S,UVS,LPD
 �C�U<o2J=S-o 	 y	z! ����s�V� � :|]V� 
 ��
TAXFIHKUVYI?2B3S,d � :|qVq 
 ?VH���?2CEc3B,FID|d/M�?2CE?VoVHKU<c�_)W 	n��M�� �sqVx � :|kVq 

d-D|A'JX�VDGHboVHKDGW!AXDG�VD|A d,U<FQU�J=S!FQ_-HQDGD}d,J'CED|S,YQJX?2S3YG;�g�J�
�DGHQD|S�F�FIDPO�FQB-HKD|YEJ=S/FQ_-D|YID}d,U<FQU�YIDGFQYELGUVS
UVA=A=?1  FQ_-DEd,J=YQLPH�J=C�J=S,U<FQJ=?2S~?Vu[UVS3U<FI?2C�J=LGUVA@YIFIHKB3LPFQB-HQD|YG; M`_-D�J=CEc�?VHQFQUVS,LPD ?Vu�M�DPOZFQB-HQDEJ=S�yfz  
_,UVY�l#DGD|S FQ_,D}u�?ZLGB,YE?VuTHQD|YID|U<HKL�_-DGHKY�� YQB3LK_ UVY�¤�DGHKY �ZJ �s��r 
hUVS,d�a-LK_,UVd � :|k�r 
 ��UVS3d U �`�\aZM
�[B-HQ?Vc�D|UVSjoVHQ?2B-c~ �UVY D|YIFQU<l�A=J=YQ_-D|dju�?VH`FQ_,J'Y�c3B-HQc�?2YID��s]V� 
n;

M�DPOZFQB-HQD{UVS,UVA=W�YQJ'Y@_,UVY l�DGD|S�B,YQD|dE {JXFQ_EC�JXO�D|d�YKB,LGLPD|YQY�J'SECED|d,J=LGUVA,J'C�U<o2J=S-o���u�?VH[d-DGFID|LPFQJX?2S
?Vu`C�J'LPHQ?<m LGUVA=LGJXt3LGU<FQJ=?2S/UVS3d!AXD|YKJX?2S,Y�J'S�l,HQD|UVYQF J=CiU<o2J=S-o � w<]���:|k2w ��:Pr)] 
 �@u�?VH ��S-DGDjYIDGo2CED|S�FQU�m
FQJX?2S � w<���):G�V��
 �%u�?VH�FQ_-D�d-D|A=J=S,D|U<FQJX?2SN?Vu-LPDGHQDGl�D|A=A=U<H��V?2A'B,CED|Y � :|kZ: 
 �<u�?VH���B,UVS�FQJXu�W�J'S-o`LP?2S)FIH�UVA=U<FIDGHKUVA
d,J 
#DGHQD|S3LPD|Y�J=SNDGc�J=AXDGc3YIWNYQB,lZ��D|LPFQY � :|q�r ��:|qVx 
 �<FI?Td,J'U<o2S-?2YID[RTA��|_-D|J'CEDGH0e Y�d3J=YID|UVYID � :|kVk 
�UVS,d�l,HKUVJ=S
U<FIHQ?Vc�_)W � :|kVq 
 �2UVS,d FI?TL�_,U<HKUVLPFIDGHKJ=YQD�YQc3J=S,UVA�LP?VHKd c3U<FQ_-?2AX?VoVW�J'S y	B,AXFQJXc�AXD[aZLGAXDGHQ?2YKJ=Y � :G�2q 
n;@yf?2YIF
?Vu8FQ_,J'Y HQDGc�?VHQFID|d� [?VH%� �Z_-?1 �DG�VDGH��,_,UVY[D|CEc3A=?1WVD|d�YI?2AXD|AXW�]<g C�D|UVYQB-HQD|Y��ZB,YQB3UVA=AXW�LP?<mn?�LGLGB-HKHQD|S,LPD
C�U<FIH�J=LPD|Y�FQ_3U<F�U<HQD�A=J=CiJXFID|d�l�W�LP?2CEc3B-FQU<FQJ=?2S,UVA�LP?2YQFG;�e,B-HQFQ_,DGHKCE?VHQD���u�D|U<FQB,HQDTYQD|AXD|LPFQJX?2SjJ=Y ?Vu�FID|S
c�DGHQu�?VHKCED|d J=S¢UVS¢D|C�c3JXHKJ=LGUVA� �U|W  {JXFQ_ A=J=FIFQAXDjHQDGo2U<HKd¢FI?�FIH�UVJ=S,J=S-o�d,U<FQU �� {_,J'LK_¢U<HQD~B,YKB,UVA=AXW
U1��UVJ=A'U<l3AXDV;

M{_-D�CE?2YIF�LP?2C�CE?2S	FID|LK_3S,J=��B-D�FI?jd-D|UVA� {JXFQ_~�V?2A'B,CEDGFIHKJ=L�d,U<FQU�J'Y`FI?jYQA=J=LPDbFQ_-D��V?2A=B3CEDbJ=S
]<gpLPHK?2YQY�m YID|LPFQJX?2S3YG;~M`_-DiJ'S,d,JX�ZJ=d,B,UVA�YQA=J'LPD|Y�LGUVS!l#D�B,YID|d J'S�U	]<g FIDPOZFQB-HQDjUVS,UVAXWZYQJ=Y � :|] 
n;~R
YQJ'CEc3AXD DPO�FID|S3YQJX?2S�?Vu�FQ_-D�]<gpYQA=J=LPD|Y�J=YNFI?fB,YQD�?VHQFQ_-?VoV?2S,UVA�]<g c3A=UVS,D|Y\J=S�FQ_-Did3J�
#DGHKD|S)F�U�OZD|Y��
UVS,d	FQ_-D|S	c,HQ?ZLPDGD|df hJXFQ_	Uj]<g FID|L�_,S,J=��B-D���¡�U<l�?VH�t3AXFIDGHKY{u�?VHNJ=S,YQFQUVS,LPD � :|qVq 
n; �h?1 �DG�VDGH���_,JXo2_
u�HQD|��B-D|S,LPWN?VHKJXD|S�FID|d FIDPO�FQB,HQD|Y@LP?2B,A=dbD|UVYQJ=AXW�l#D�C�J=YQYQD|d�l�W\FQ_-D|YID�t3A=FIDGH�c3A'UVS-D|YG;  SbFQ_-?2YID LGUVYID|Y@JXF
J=Y�J=C�c#?VHKFQUVS)F�FI?�LP?2S,d,B3LPF�U��V?2A'B,CEDGFIHKJ=L�UVS,UVA=W�YQJ'YG;@M`_�B3Y��ZFQ_-D\UVS,UVAXWZYQJ=Y�?Vu��V?2A'B,CEDGFIHKJ=LTFIDPOZFQB-HQD
_,UVYhC�UVS�W�c�?VFID|S�FQJ=UVA�U<c3c3A=J=LGU<FQJX?2S3Y UVS,d~FQ_-DbJ=S)FID|S�FQJX?2Sf?Vu@FQ_,J=Y FQ_-D|YKJ=Y`J=Y{FI?�LP?2S�FIHKJXl3B-FID�FI?iFQ_,J=Y
d-DG�VD|A=?Vc3J=S-o�t,D|A=d�;
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M`_,D�e-?2B,HKJXDGH@FIHKUVS,YQu�?VHKC � :|q 
3J=Y9U� [D|A=AXm ��S-?% {S�C�U<FQ_-D|C�U<FQJ'LGUVA-?Vc�DGHKU<FQJX?2S�FQ_,U<F@FIHKUVS3YQA=U<FID|Y@UNYQJXo<m
S,UVA�u�HQ?2C�FQ_,DTYIc�U<FQJ=UVA3?VH�FQJ=C�DTd-?2CiUVJ=S��ZJ=S)FI? FQ_-D�e-?2B-HKJ=DGH[?VH�u�HQD|��B,D|S,LPWid-?2C�UVJ'S8;@M`_-Dhe,?2B-HKJXDGH
d-?2CiUVJ=S� {J=A=A�l�DN {J=d-D|AXW�B3YID|djFQ_-HQ?2B-o2_jFQ_3J=Y�FQ_-D|YQJ=Y YKJ=S,LPDNYI?2CED\?Vu�FQ_-D\YQJ=o2S,UVA=Y�FQ_,U<F`U<c,c�D|U<H`UVY
FIDPOZFQB-HQD{_3U|�VD�YIFIHQ?2S-o\D|S,DGHQoVWELP?2S,LPD|S)FIH�U<FQJX?2SjU<F�d,J�
�DGHQD|S�F u�HKD|��B-D|S3LGJXD|Y UVS,di?VHKJXD|S�FQU<FQJX?2S,YG;���?2SZm
YID|��B-D|S�FQAXW��<d,J�
�DGHQD|S)F�FIDPO�FQB-HKD|Y�LGUVS�l#D[d,J=YQLPHKJ'C�J=S,U<FID|d�l�W�FQ_-D�UVCE?2B,S�F�?Vu-D|S,DGHQoVW�FQ_,U<F�FQ_-D�YQJXo2S,UVA
d,J'YIc3A=U1W�YhJ=S�d,J�
�DGHQD|S)FTu�HQD|��B,D|S,LPWfl3UVS3d,YG;NM`_,J=Yh {J=A'A�l�D DPO�c3A'UVJ=S-D|d�J=S	d,DGFQUVJ=A9J=S�YID|LPFQJX?2S�]�;sr-;^]�;
e-?VH@DPO-UVCEc3A=D���t3o2B-HQD�:<;=: 	5U$��c,HKD|YID|S)FQY9U�:Gg YQJXo2S,UVA�J=SbFQ_-D�YQc3U<FQJ=UVA�d-?2C�UVJ=S UVS,d�JXFQY�FIHKUVS,YIu�?VHKC�U�m
FQJX?2SEJ'S)FI?\FQ_,D{e-?2B-HKJ=DGH�d-?2C�UVJ=S�;( F�LGUVS�l�D ?Vl3YIDGHK�VD|dEFQ_,U<F FQ_-DhYQJXo2S,UVA-U<c,c�D|U<HKY u�UVJXH�AXW\HQDGc�DGFQJXFQJX�VD
J=S�FQ_-DiYIc3U<FQJ'UVA d-?2C�UVJ=S �� {_,J'LK_�FIHKUVS3YQA=U<FID|Y J=S)FI?fFQ_-HQDGD�CiUVJ=S �E_ � % �#�NJ=S�FQ_-D�e-?2B-HKJXDGH d-?2C�UVJ=S�;
M`_,DNl3UVYQJ=Y ?Vu9FQ_-D e-?2B-HKJ=DGH`FIHKUVS,YIu�?VHKC J=Y FQ_-D�UVS3UVAXW�YKJ=Y ?Vu9DPO�c�?2S-D|S�FQJ=UVA�e,?2B-HKJXDGHTYIDGHKJXD|Y��3FQ_,U<F{J=Y��
FQ_-DEHKDGc,HQD|YID|S�FQU<FQJX?2S�?Vu U~YKJXo2S,UVA9l�W�FQ_,DiYQB,C ?Vu�FQ_-D�DPOZc�?2S-D|S�FQJ=UVA YQJXo2S3UVA=Y�FQ_,U<F�U<HQDi?VHQFQ_-?VoV?<m
S,UVA�FI?iD|UVL�_	?VFQ_,DGH|;{M`_-DbDPO�c�?2S-D|S�FQJ=UVA�u�B,S3LPFQJX?2S � � � u�?VHKC�Y{Uiu�UVCiJ=AXWj?Vu@?VHQFQ_-?VoV?2S,UVA�u5B,S,LPFQJX?2S,Y
 {J=FQ_,J=S�U LPDGHQFQUVJ=SjJ=S�FIDGHQ�<UVA � ��� � ��� D � 
# {J=FQ_�FQ_-DTu�B3S,LPFQJX?2S,Y � �-0 ��� ����� � � � � ���E: ���N] ��� � �- {_-DGHQD
� J=YTFQ_-D�LP?2CEc3AXDPO���B,A=DGH\J=d-D|S�FQJXF W � � �-0 ��� ��� � � ��� � 	
��]�� � + � � D � � ' ��	
��]�� � + � � ��UVS,d + �  {J=A'A
d-DGFIDGH�C�J=S-DbFQ_-D�u�HQD|��B-D|S,LPWf?Vu FQ_-DEYQJ=S�B,YI?2J=d3UVA=YG;hRTS�W	YQJXo2S3UVA�LGUVS�l�D DPO�c,HKD|YQYID|d�l�W	U�YQDGHKJXD|YT?Vu
FQ_-D|YQDNu�B,S3LPFQJX?2S,Y��

� 	 � � � / � D / 7 �
� ��� ����� D / � �
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/ 587 � 5
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 {_,DGHQD �#�%$ �&$ ��� D � UVS,d � � ������ ;9M{_-D�LP?2S3YIFQUVS)FQY / 0 �2LGUVA=A=D|d�FQ_-D e-?2B-HKJXDGH@LP?�D�1iLGJXD|S�FQY@?Vu �
U<HQD�d-DGt3S,D|d�l�W�FQ_-D�J=S,S-DGH[c,HQ?Zd,B,LPF 	 ��� � ��� �[l�DGF  [DGD|SjFQ_-DT?VHKJXo2J'S,UVA3YQJ=o2S,UVA3UVS,d�FQ_-DTDPO�c�?2S-D|S�FQJ=UVA �

/�0 �
' �(�*),+
�(� � 	 � � 	 � �-0 ��� ����� ��- � �

' ���.),+
��� � ��0 ��� ����� 	 � �-0 ��� ����� ��- � � � :

�
' �(�*),+
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 {_,DGHQD 	 � � - HKDGc,HQD|YID|S�FQY�FQ_,D�LP?2CEc3A=DPO LP?2S��IB,o2U<FID�?Vu`U	YQJXo2S,UVA ;}M  �?	J'CEc�?VHQFQUVS)F�?Vl3YIDGHQ�<U<FQJX?2S,Y
u�?2A=AX?% \;�e9JXHKYQF��1FQ_-D[?VHQFQ_-?VoV?2S,UVA=J=F WN?VuZFQ_-D�u5B,S,LPFQJ=?2S,Y /�0 � ��0 ��� ��� � CED|UVS\FQ_,U<F�FQ_-D|JXH�J'S,S-DGH�c,HK?�d,B3LPF
J=Y �GDGHK?��

� /�0 � �-0 � � /���� ��� � � � :
�
' �(�*),+
�(� /�0 � �-0 � /���� ��� � � � � � � ���� � � 	�:<;^k �

M`_,D�J'S,S-DGH c,HQ?Zd,B,LPF�?Vu@UEYQJXo2S3UVA8 {JXFQ_}JXFQYQD|AXu�J=Y LGUVA'AXD|d}FQ_-D �5� � I �

� � � � � � � � � � 7�� � 	�:<;sr �

UVS,d}J=F`LGUVS~l�D\B,YID|d}UVYhU�CED|UVYQB-HKDN?Vu�FQ_-D�D|S-DGHQoVWj?Vu�FQ_,D�YQJXo2S,UVAn;
aZD|LP?2S,d���J=F\J=Y\J=CEc�?VHQFQUVS�F\FI?fS,?VFQJ=LPDiFQ_,U<F�FQ_-D�c,HQDG�ZJX?2B,Y�UVS,UVAXWZYQJ=YNJ=Y\A'J=C�JXFID|d�FI?fU	LPDGHQFQUVJ=S

J=S�FIDGHQ�<UVAVJ=SNFQJ=C�D@?VH�YIc3UVLPDV;9M�?{LP?2S,YQJ=d,DGH8FQ_-D HKUVS-oVD 	 �	� � D
� ��FQ_-D c�DGHKJX?Zd�_,UVY8FI?{l�D@DG�<UVA=B,U<FID|d
J=S FQ_-D�A'J=C�JXF ��� � ;�¥�W�FQU ��J'S-ofFQ_-DjA=J=CiJXF 	5UVS,d U<u�FIDGHEYI?2C�D�C�UVS3JXc3B,A=U<FQJ=?2S �hFQ_-D�e,?2B-HKJXDGH
FIHKUVS3YIu�?VH�C c3UVJXH`J=Y HKD|UVLK_-D|d � :|q 
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 {_3J=LK_}J=Y YQ?2CEDGFQJ=CED|Y HKDGc,HQD|YID|S�FID|d~l�W �

�
(

 � � 	�:<;^q �

M`_,Dhc,HKDG��JX?2B3Y�DPOZc,HQD|YQYKJX?2S,Y�LGUVSjl�DTLP?2CEc�AXDPO�UVS,d�FQ_-DGHKDGu�?VHQDNF  [?Ec�A=UVS-D|Y�LGUVSjl�DTB,YQD|d�FI?�YK_-?1 
JXF���	�HKD|UVA *�J=C�U<o2J=S3U<HQW��\?VH-	5C�U<o2S,JXFQB3d-D *%c3_,UVYID ��;�M`_,D�e-?2B,HKJXDGH�FIHKUVS,YIu�?VHKC LGUVS l�D�U<c,c3A'JXD|d�FI?
YQJ=o2S,UVA=Y�?Vu�CE?VHKD FQ_,UVS�?2S-D`d,J=C�D|S,YQJX?2S��<J=S FQ_-D`LGUVYID{?Vu�U\k<g YQJXo2S,UVA �VFQ_-D`LP?VHQHQD|YIc�?2S,d3J=S-ohe,?2B-HKJXDGH
FIHKUVS3YIu�?VH�C�Y U<HQD��
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 � � � � � � � � 	�:<;�w �

 {_,DGHQD 	 � ��� ��� ��U<HQD�FQ_-D�LP?<mn?VHKd,J=S3U<FID|Y�J'S�FQ_-D�YIc3U<FQJ'UVA)d-?2C�UVJ'SbUVS,d 	 + �-, �-. �@U<HQD[FQ_,D�LP?<mn?VHKd3J=S,U<FID|Y
J=SjFQ_,D\e-?2B-HKJXDGHhd-?2C�UVJ=S8;

e9JXo2B,HQD~:<;=: 	�l��NYQ_-?1 hYN?2S-DiJ=CiU<oVD� {JXFQ_�U}FIDPOZFQB-HQD|d c3U<FIFIDGHKS!UVS,d�JXFQY\LP?VHKHQD|YIc�?2S,d,J=S,o}]<g
e-?2B,HKJXDGH{FIH�UVS,YIu�?VHKC};" FTLGUVSfl�D�YQDGD|SfFQ_,U<F�YI?2CEDb?Vu@FQ_-DbJ'S-oVHQD|d,JXD|S�FQY ?VH�LK_,U<H�UVLPFIDGHKJ=YIFQJ=LGYT?Vu@FQ_-D
J=CiU<oVD\U<HQD�S-?VFQJ=LPD|U<l�AXD\J=S}JXFQY`e,?2B-HKJXDGH{LP?2B3S)FIDGHQc�U<HQFQYG;

e9JXo2B,HQD�:<;=: 	5L �9c,HQD|YQD|S)FQY�U�LGUVYIDT?Vu�Ubk<g YQJXo2S,UVA�J=SEFQ_-DTYIc3U<FQJ=UVA�UVS,die-?2B,HKJXDGH[d,?2C�UVJ=S,YG;9M`_-D
YIc�U<FQJ=UVA[d3U<FQU�LP?VHKHQD|YIc�?2S,d�FI?�FQ_-D~y	U<o2S-DGFQJ=Ljz`D|YQ?2S,UVS,LPD  CiU<o2J=S-o 	 yfz  �\?VuhU�_�B3C�UVS ��S-DGD
FQ_,U<FT_,UVYhl#DGD|S	YQA=J=LPD|d	J=S}FQ_-D YQU<o2JXFIFQUVA9UVS,d	U�OZJ=UVA�c3A=UVS-D|Y|;`M`_-D�e-?2B,HKJXDGHhd,?2C�UVJ=SfJ'Y{UVA=YI?�YQA=J=LPD|d
J=S�FQ_,DTkNU�OZD|YG; R d-D|YQLPHKJ=c,FQJX?2S�?Vu�FQ_-DTy	U<o2S-DGFQJ=Lhz`D|YI?2S3UVS,LPD  �C�U<o2J=S-oNFID|L�_,S-?2AX?VoVW�J=Y@c,HQD|YQD|S)FID|d
J=SjU<c,c�D|S,d3J O�� �- {_,J'AXDhU�l,H�JXDGu�d-D|YQLPH�JXc,FQJX?2S�?Vu�FQ_,D\_�B,CiUVS ��S-DGD\J'Y[c3HQD|YID|S�FID|d~J=SjU<c,c�D|S,d,J Oig ;

RTS,UVAXWZYQJ=S,o��V?2A=B,CEDGFIH�J=L	d3U<FQU/J'S�FQ_,J'Yi �U|W J=Y�_3U<HKd-DGHjFQ_,UVS ]<g J'C�U<oVD|Y 	5UVS,d ?Vu�FID|S FQ_-D
UVS,UVA=W�YQJ'YbJ=Ybc�DGHQu�?VHKCED|d/YQA=J=LPDPmnl�W)m YKA=J=LPD ��; �{?% [DG�VDGH �[FQ_-D}k<g e-?2B-HKJ=DGH FIH�UVS,YIu�?VHKC UVA'AX?1 {Y�B,Y FI?
 �?VH��  {JXFQ_�FQ_-D~ {_-?2A=D~�V?2A=B,CEDGFIH�J=L~YIDGFjUVS,d�UVS�W¢?Vc�DGHKU<FQJX?2S4A=J �VD~t3A=FIDGHKJ=S-o���FQ_-HQD|YQ_,?2A=d,J=S-o�?VH
LP?2S��V?2A=B-FQJX?2SfLGUVS~l�D�c#DGHKu�?VHKC�D|d}J=S~k<g ;

e9JXo2B,HQD :<;^k�YK_-?1 {Y�u5B-HQFQ_,DGH[DPO-UVCEc3AXD|Y�?Vu�J=C�U<oVD|Y� {J=FQ_�d3J�
#DGHKD|S)F�FIDPO�FQB,HQD|YG;�£�DGHKJX?Zd,J=LGJ=F WiU<c-m
c�D|U<HKY UVY�l,HKJXo2_�F YIc�?VFQY�	�D|��B,JX�<UVAXD|S�F@FI?�FQ_-DhYIc3J �VD|Y[J=S}:Gg�� ��?VHKJ=D|S)FQU<FQJX?2S�U<c,c�D|U<HKY@c�DGHQc�D|S,d,J'LGB,A=U<H
J=S�?Vc,c�?2YQJXFID�d-?2C�UVJ'S,Y[UVS3d�FQ_,DTH�UVS,d-?2C�S-D|YKY�U<c3c#D|U<H�Y[UVY U�YQJXo2S3UVA�FQ_3U<F�J'S,LPHQD|UVYID|Y�JXFQY�J=S�FID|S,YQJXF W
FI?% �U<HKd3Y`FQ_-D\LPD|S�FIHQDV;

����� � �������)/0-
	 � ���2��� � � -
	

��DGHKFQUVJ=SiL�_,U<HKUVLPFIDGHKJ=YQFQJ=LGY�?Vu�YQJXo2S3UVA=Y�J=S�FQ_-DTYIc3U<FQJ=UVA#d-?2C�UVJ=S�YQB,L�_�UVY�c�DGHKJX?Zd,J=LGJ=F WEU<HQD���B,J=FIDhd,J=YIm
FQJ=S3LPFQJX�VD J=S�FQ_,D`e-?2B-HKJXDGH@d-?2CiUVJ=S��2UVY@YQ_-?% {SEJ=Sbt,o2B-HQDN:<;=:<;  u,FQ_-D d,U<FQU 	�u�?VH@DPOZUVC�c3AXD�FQ_-D J=C�U<oVD
J=S�t,o2B-HKD :<;^] ��LP?2S�FQUVJ=SjFIDPOZFQB-HQD|Y�FQ_,U<F��<U<HQWiJ=S�?VHKJXD|S�FQU<FQJX?2S}UVS,d�u�HQD|��B,D|S,LPW��ZFQ_-D|SjLPDGHQFQUVJ=Sjt3AXFIDGH
YQB,l-mnl3UVS,d,Yh {J=A'A�LP?2S�FQUVJ=S�CE?VHKDED|S-DGHQoVW�FQ_,UVS�?VFQ_-DGHKY���UVS,d c HQ?2B-o2_,S,D|YQY&e� {J=A=A�l�DELK_,U<HKUVLPFIDGH�J=YID|d
l�WfCE?VHQD�?VH\AXD|YKYhD|S,DGHQoVW�J'S	LPDGHQFQUVJ'S�l3UVS,d,YT?VH�HQDGo2JX?2S,Y|;� S�FQ_-D�DPO-UVCEc3AXD�c,HKD|YID|S)FID|d �8FQ_-DEAX?1 
c3UVYKY�t3A=FIDGH 	� h_,J=LK_/LP?VHQHQD|YQc#?2S3d,Y�FI?�FQ_-DjLPD|S�FIHQDj?Vu`FQ_-D}e-?2B-HKJ=DGH�d,?2C�UVJ=S �NHQDGFQB-HKS,Y U	l3A=B-HQHKD|d
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�FE�%�$.3��I&�/F�'�6�:$.� �:$ /Va'���'5����>� �0� 3�5�89%.�:$I "<>%�?�� $ �:8L%M��� <K���',./1��& �=(-`0�:$�?H�*$+/Va'�
(-,�%M/1��%.& %.$�3 �'5����6� �0�f3�5�89%.�:$.(;B <FE�?�� &�5�� ,�%0(Z(��#& /X�0���03[R\�0�](V��5�$_5��k/Va'�@�:8L%0����B <>NM?�� E�%.$�3Y,�%0(Z(
RM�0��(V��5�$U5�� /1a.�P�:8L%0�����

�VDGHKYKJX?2Sj?Vu9FQ_-D�J=C�U<oVD��- h_,J=AXDNUEl3UVS3djc3UVYQY t3A=FIDGH`LGU<c,FQB-HQD|Y{?VFQ_-DGH{d-DGFQUVJ=A'Y ?Vu�FQ_,D\FIDPO�FQB,HQDV;
M{_-D�c,HKJ=S,LGJ=c3AXD\?Vu�YQB-l-mnl�UVS,dft�AXFIDGHKJ=S-ojLGUVS�D|��B,UVA=AXW	l�D U<c,c�A=JXD|d�FI?}�V?2A=B,CEDGFIH�J=L�d,U<FQU 	5YID|L m

FQJX?2S~]�;sr-;^] ��;

����� 
 ��� -��2�(�5� - ��� � ��� ��� ���(� �5!#" ��%'�(�)�*�

R YQJ=S,o2AXD@d-DGt3S,JXFQJ=?2S�?Vu�FIDPOZFQB-HQD[d-?�D|Y�S-?VF�DPO-J=YIF��%l3B-F�CE?2YIF�?VuZFQ_-D�S�B,CEDGHQ?2B,Y�d-DGt3S,JXFQJ=?2S,Y#FQ_,U<F�U<HQD
c,HKD|YID|S)F`J'SjFQ_-D�A=JXFIDGH�U<FQB-HQD��,_,U1�VDbYI?2CED\LP?2CiCE?2S~D|AXD|C�D|S)FQY{FQ_,U<F`D|CEDGHQoVDbu�HK?2C FQ_-DNDGF WZCE?2AX?VoVW
?Vu�FQ_-D� [?VHKd�;9M�DPOZFQB-HQD LP?2CED|Y@u�HQ?2C FQ_-D ¤�U<FQJ'S � �LK ��C � ! �2FQ_-D c�UVYIF9c3U<HQFQJ=LGJXc�AXD�?Vu#FQ_-D��VDGHQl � �LKU���L���
FI?� �D|U|�VD � :G�2� 
n;�e-HQ?2C _-DGHQD���J=F`J=Y DPOZc#D|LPFID|dfFQ_,U<F{UiFIDPO�FQB-HKD\ {J=A=A#DPO-_,JXl3J=F�UiLPDGHQFQUVJ=SfYQFIHKB,LPFQB-HQD
LPHQD|U<FID|d�l�W~LP?2C�CE?2S	D|AXD|CED|S�FQY��#HQDGc�D|U<FID|d	J=S	UiLPDGHQFQUVJ'SfHQDGo2B3A=U<H{ �U|W��8UVY�J=S}FQ_-DbFQ_-HQD|UVd,YhFQ_,U<F
u�?VHKC UEu5U<l,HKJ=L<; �TU|  ��J=S3Y �sxV� 
�J=d-D|S�FQJXt,D|Y�FQ_,HQDGD ��� 8 �L� 3)� � �5� ��?Vu9FIDPOZFQB-HQD��

� YI?2CEDjAX?�LGUVAXc ?VHKd-DGH0e9J=Y�HQDGc�D|U<FID|d!?%�VDGH�U~HQDGo2J=?2S  {_3J=LK_/J=Y�A'U<HQoVD�J'S LP?2CEc3U<H�J=YI?2S�FI?�FQ_-D?VHKd-DGH0e Y`YKJ��GD��
� FQ_-DN?VHKd-DGH{LP?2S3YQJ=YIFQY ?2S~FQ_-D�S-?2SZmnH�UVS,d-?2C U<HQHKUVS,oVD|CED|S)Fh?Vu�D|A=D|CED|S)FQU<HKW�c�U<HQFQY��,UVS,d��
� FQ_-DNc3U<HQFQY U<HQDNHK?2B-o2_,AXWiB3S,JXu�?VHKC D|S)FQJXFQJ=D|Y _,U|�ZJ=S-o�U<c,c3HQ?|O-J=C�U<FID|AXW�FQ_-DNYQUVCED\d,J'CED|S,YQJX?2S3Y
DG�VDGHQW� h_-DGHQD\ {J=FQ_,J=S�FQ_-D\FIDPOZFQB-HQD|d}HQDGo2J=?2S8;
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� %�E�& �j������ CTe(Z^MNMa�5��6R0� (-��%.&Q,0�]5�,��0��/1� �M(C5���� �\iM/V�������
RTB-FQ_-?VH £ HQ?Vc�DGHQFQJXD|Y
zhU|�ZJ=YQ_,UVS ��U<H�� :|]2w 
 ¡THKUVS�B,A=U<H���C�U<HQl3AXDPm A'J �VD���A=UVLPDPm A=J �VD���HKUVS3d-?2C ��H�UVS,d-?2C S,?2S-oVHKUVSZm

B,A=U<H�UVS,d¢YI?2C�DG {_,U<F�HQDGc�DGFQJXFQJX�VD���d,JXHQD|LPFQJX?2S3UVA�A=?�LGUVA=A=W�?VHKJXD|S�FID|d��
HQDGc�DGFQJXFQJX�VDV;

M�UVC B-HKU�� :PrVr 
 ��?2U<HKYID|S-D|YKY���LP?2S�FIHKUVYIF��9d,JXHKD|LPFQJX?2S,UVA=JXF W���A=J'S-D|A=J �VD|S-D|YKY���HQDGo2B,A=U<HKJ=F W��
HQ?2B-o2_,S-D|YKYG;

� _,J=AXD�FQ_-D|YQD\J=S-oVHQD|d,J=D|S)FQY LGUVS	d-D|YQLPHKJXl�DNYI?2CEDNFIDPOZFQB-HQD|Y��3UVY`FQ_-?2YQD\?Vu�t3o2B-HQD�:<;^k-	5U$� ��FQ_-DGHQD\U<HQD
YI?2C�D�?VFQ_,DGH LGUVYID|Y9FQ_,U<F U<HQD S-?VF@YI?NB,S,J=u�?VHKC ?VH d-DGFIDGHKC�J'S,J=YIFQJ=LGUVA'AXWNU<HQHKUVS-oVD|d8;9e-?VH�J'S,YIFQUVS,LPD��VFQ_-D
c�DGl,l3A=D|Y ?Vu@t,o2B-HQD�:<;^k 	�l � U<c,c�D|U<HTFI?�l�DbJ'SfU�H�UVS,d-?2C c3A=UVLPD|CED|S�FG;{M`_-DbFIDGHKC �h� � C�!)2�� �LK ��C �L�
J=YTYI?2CEDEFQJ'CED|Y�B,YID|d�J=S�UVS�U<FIFID|CEc,FNFI?}d,J=YIFQJ'S-o2B,J=YQ_fJXF�u�HQ?2C�FQ_-D�FQUVLPFQJ=A=D�LP?2S3LPDGc,FN?Vu�FIDPOZFQB-HQDV;
e-HK?2C FQ_,J=Y �ZJ=YQB3UVA#LP?2S�FIDPOZF�� ��I-!08 � � �9K ��C ���{J=Y d-DGt�S-D|djl�WjM�B,LPDGHQW2UVSfUVS3d��2UVJ=S � :Pr)q 
�UVY��

� R u5B,S,LPFQJX?2Sj?Vu9FQ_-D\YQc3U<FQJ=UVA8�<U<HKJ=U<FQJX?2S}J'S}c3J OZD|A�J=S)FID|S3YQJXFQJXD|YG;

¡T?2S �|UVAXD � �sx<� 
�HQD|A=U<FID|Y{LPDGHKFQUVJ=S}c,HQ?Vc�DGHQFQJ=D|Y ?Vu9FIDPO�FQB-HKD\ {JXFQ_}FQ_,D�U<c,c,HQ?2UVL�_-D|Y`FI?iFIDPO�FQB-HKDbUVS,UVA m
WZYQJ=Y��

� aZFQU<FQJ=YIFQJ=LGUVA �¨YQC�?�?VFQ_��,LP?2U<H�YID��3oVHKUVJ'S)W��X;|;G;
� aZFIHKB,LPFQB-HKUVA � U<HQH�UVS-oVD|CED|S�F�?Vu u�D|U<FQB-HQD�c,H�J=C�JXFQJX�VD|Y 	5YQ?2CEDGFQJ=CED|Y LGUVA=AXD|d � �LK �E�M� � �\UVL m

LP?VHKd3J=S-oEFI?iLPDGHQFQUVJ'S}HKB,AXD|Y��
� aZc#D|LPFIH�UVA � o2AX?Vl�UVA8c�DGHKJX?Zd,J=LGJXF WEl3UVYID|d~?2S~FQ_-D\e-?2B-HKJ=DGH{YIc�D|LPFIHKB,C};
aZ?2CED�?Vu3FQ_-D|YID�c,HK?Vc#DGHKFQJXD|Y�U<HKD ��J=YKB,UVA=AXWNCED|UVS,J'S-oVu�B3A�UVS,d�U<HQD _-D|A=c,u�B3A2FI?\d-D|YQLPH�JXl�D�FIDPOZFQB-HQD|YG;

 �S u5UVLPF��[YQFQB,d,JXD|Y _,U|�VD~UVS3UVAXW�YQD|d FIDPOZFQB-HQDju�HQ?2C U	c�YIW�L�_-?<mn�ZJ=YQB,UVA�YQA=UVS�F�� :|]2w�� :PrVr 
`UVS,d _,U|�VD
J=d,D|S)FQJXt3D|d�FQ_,D\c,HQ?Vc�DGHQFQJXD|Y�c,HKD|YID|S)FID|d	J=SjFQU<l3AXD�:<;=:<;

 F}J=YjJ=CEc�?VHQFQUVS�FjFI? S,?VFQJ=LPD�FQ_,U<F}FQ_-D|YID _5� � _D�&� ��� �#�~U<HQD�d3J�
#DGHKD|S)F�u�HK?2C FQ_-D � � !M��C ������?VH
I � ! � C ��� I � �H� � 	5UVA=FQ_-?2B-o2_ YI?2CED�?VFQ_-DGH} �?VH���Y�HQDGu�DGHjFI?/FQ_,D	c,HK?Vc#DGHKFQJXD|YiUVY�u�D|U<FQB-HQD|Y�?Vu�FQ_-D
d,U<FQU$��FQ_,U<F{LGUVS~l�D�DPOZFIHKUVLPFID|dfu�HQ?2C FQ_,D\FIDPO�FQB,HQD|d}HQDGo2JX?2S3YG;

M` [?�CE?VHKD�J=S-oVHQD|d3JXD|S)FQY�?Vu�FIDPOZFQB-HQD�YQ_,?2B,A=d�l�D\CED|S)FQJ=?2S-D|d��
� M�DPOZFQB-HQD�J=YbJ'S,_-DGHQD|S�FQAXW�YQLGUVAXDjd-DGc�D|S,d-D|S�F � :Pr ��q2w ��:|kV� 
n;�M`_-D�FIDPOZFQB-HQD�?Vu{Ufl,HKJ=L%�� �UVA=A [?2B,A'd}LK_,UVS-oVDbLP?2CEc3AXDGFID|AXW�J=Y� �D\oVDGF{LGAX?2YIDND|S,?2B-o2_}FI?E?Vl3YIDGHK�VD\FQ_-DNFIDPOZFQB-HQD\?Vu9UEYQJ=S-o2A=D
l,HKJ=L%��;
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� M`_-D FIDPO�FQB-HKDb?Vu�UVS	D|A=D|CED|S)F 	�c3J OZD|A�?VHN�V?|OZD|A��hJ=YhJ'CEc3A=J=LGJ=FQAXW�HKD|A=U<FID|d�FI?jJ=FQYhS-D|J=o2_)l�?2B-HKY|;
 F�J=YiS-?VF�c�?2YQYQJXl3A=D}FI?!d-D|YQLPH�JXl�D~FQ_-DfFIDPOZFQB-HQD	?Vu�U YKJ=S-o2AXD~D|A=D|CED|S)F��`UVY�JXF� {J=A=A UVAX �U|WZY
d-DGc�D|S,d�?2S�FQ_-D�S-D|JXo2_�l�?2B-HKYTFI?~LPHQD|U<FIDiFQ_,D FIDPOZFQB-HQDV;�M{_,J=YTLGUVS�l�D DPOZc3AX?2J=FID|d�FQ_-HQ?2B-o2_��
e-?2B-HKJXDGH�CEDGFQ_-?Zd,Y��� {_,J'LK_�DPOZFIHKUVLPF�u�HQD|��B,D|S,LPW�LP?2CEc�?2S-D|S�FQYbUVLGLP?VHKd3J=S-ofFI?�FQ_-D�HQD|A=U<FQJX?2S
?Vu�D|A=D|CED|S)FQY���Uiy	U<H��V?1�ZJ=UVS�U<c,c,HQ?2UVL�_	J'Sj {_,J=L�_}FQ_-D�U<FIFID|S�FQJX?2S�J=Y HQD|YIFIH�J=LPFID|d~FI?�U�YQC�UVA=A
S-D|JXo2_�l#?2B,HK_-?�?�d��#?VH�UjLP?<mn?ZLGLGB-HQHQD|S,LPD�C�U<FIHKJ Of h_-DGHQD�?�LGLGB,HQHQD|S,LPD�?Vu�FQ_-D�oVHQDGW�A=DG�VD|A=Y�?Vu
S-D|JXo2_�l#?2B,HKJ=S-o D|AXD|CED|S�FQY`J=Y HKD|LP?VHKd-D|d8;

RTA=A�FQ_-D�c,HQ?Vc�DGHQFQJXD|Y�UVS,djJ=S-oVHKD|d,JXD|S�FQY�FQ_,U<F� �DGHQD�c,HQDG�ZJX?2B,YQA=W�C�D|S)FQJX?2S,D|d}U<l#?2B,F[FIDPOZFQB-HQD��-?VH
CE?VHKD\YIc�D|LGJXt3LGUVA=AXW�� � � � CD!M2 �,?VH�����FIDPO�FQB,HQD��3LGUVS}l�D\U<c,c3A'JXD|d�FI?��V?2A=B,CEDGFIH�J=L�FIDPO�FQB,HQDV;

 �S FQ_,J=Y�FQ_,D|YQJ=Y�� 6 �)2PC�I � � � �+$ �1�LK ��C ����J=YELP?2S,YQJ=d,DGHQD|d¢UVYEFQ_-D}FIDPOZFQB-HQD}FQ_,U<F�LGUVS¢l�D�u�?2B,S,d
J=S��V?2A'B,CEDGFIHKJ=Lid,U<FQU 	�FQ_,J'Y\J=Y�YQ?2CEDGFQJ=CED|YbLGUVA=AXD|d � �)2P�+3 � �9K ��C ��� � :|] 
 ��;je9JXo2B-HQD	:<;sr	YQ_-?% {Y\u�?2B-H
DPO-UVCEc3AXD|Y9?Vu��V?2A=B,CEDGFIH�J=L�d,U<FQUN {JXFQ_�YI?2C�D FIDPO�FQB-HKD|d�HQDGo2JX?2S,YG;9>@?2A=B3CEDGFIHKJ=L�M�DPO�FQB-HKD`J=Y9d,J�
�DGHQD|S)F
u�HQ?2Cpk<g M�DPO�FQB,HQD��,>@?2A=B,C�DGFIHKJ=L�M�DPOZFQB-HKJ'S-oE?VH{M�DPO�FQB-HKD ��?VHQHQD|A'U<FQJX?2S8;

��� �5�9K ��C �L� �s]<� �[kZ:��[kV] ���Vx �[�V� 
{HKDGu�DGHKYiFI? FQ_-Df?Vl3YIDGHQ�VD|d ]<g�FIDPO�FQB,HQD~?Vu\U k<g�?Vl-��D|LPF
FQ_,U<F�J=Y[l�D|J=S-o��ZJXDG �D|diu�HQ?2C Ubc3U<HQFQJ=LGB,A'U<H[UVS-o2AXD�UVS,d� {_-?2YQDhA=JXo2_�FQJ=S-o LP?2S,d,JXFQJ=?2S,Y�LGUVS}UVAXFIDGH�FQ_-D
YQ_3UVd,J=S-o2YNFQ_3U<F LPHQD|U<FID�FQ_-D���J'YQB,UVA@FIDPOZFQB-HQDV;�M`_,J=Y\UVS3UVAXW�YKJ=Y�J=Y�c3U<HQFQJ=LGB3A=U<HKAXW�J=CEc�?VHQFQUVS�F� {_-D|S
FQ_-D\d3JXHQD|LPFQJX?2Sj?Vu9�ZJXDG  ?VHhA=J=o2_)FQJ=S,o�LGUVS~��U<HQWju�HQ?2C FQ_-DNFIH�UVJ=S,J=S-o�c,HK?�LPD|YQY`FI?�FQ_-D�LGA=UVYKYQJXt3LGU<FQJX?2S
?Vu�FQ_-D\J=C�U<oVD|Y|;[��B-H �V?2A=B,C�DGFIHKJ=L�YIFQB,d-W�J=Y LP?2S,YQJ'd-DGHQD|d}UVY �V?2A=B3CEDPmnl3UVYID|d
	�?VHhJ=C�U<oVDPmnl3UVYID|d~u�?VH
]<g�� �<FQ_,U<F@J=Y��< �D�LP?2S3YQJ=d-DGH9S-?�LK_,UVS-oVD J=SbFQ_-D�?Vl3YIDGHQ�<U<FQJX?2S�LP?2S,d,J=FQJX?2S,YG;  S���?2CEc�B-FIDGH@¡�HKU<c3_,J=LGY
FQ_-D�HQD|S,d-DGH�J=S-o~?Vu HQDGc�DGFQJXFQJ=�VDioVDG?2CEDGFIHKJ=D|YEUVS,d HKD �,D|LPFQUVS,LPDjJ=S)FI?��V?|OZD|A=Y�J=Y LGUVA=AXD|d 6 �)2 CUI � � � �+$
�1�LK ��C � ��� 8 � :V:G� 
n; R d,J�
�DGHQD|S�F�U<c3c3A=J=LGU<FQJX?2S!?Vu{FIDPOZFQB-HQD}J=S¢y	U<o2S-DGFQJ=L}z{D|YI?2S,UVS,LPD}J=Y FQ_-Dj?2S-D
d-D|YKLPHKJXl�D|d�l�W�FQ_-D�FIDGHKC �1�LK ��C ��� ' � ���L� 2[!M���+�)� c3HQ?Vc�?2YID|d�l�W ¥�U|W �sk 
�UVS,d/S-?%   hJ=d-D|AXW�B,YID|d
� r��#r)� ��:G�)w ��:V:|� 
� {_,J=L�_~HQDGu�DGHKYhFI?�U�CEDGFQ_-?Zd~FQ_,U<F�CED|UVYQB,HQD|Y{FQ_,DbYIFIHKUVJ'S~?2S	FIHKU<l�D|LGB,A=U<H{l�?2S-D
B,S3d-DGH�A=?2UVd,J=S-o�LP?2S,d,JXFQJ=?2S,Y�l�W�LP?2CEc3U<HKJ=S,o�A=?2UVd-D|d}UVS,djB,S,AX?2UVd,D|d�d3JXo2JXFQUVA�J=C�U<oVD|Y�?Vu�FQ_-DNYQUVCED
YIc�D|LGJ=C�D|S8;

M{_-HQ?2B-o2_-?2B,F`FQ_,J=Yh [?VH%�~ [D  {J=A'A�LP?2S,YQJ'd-DGH{FQ_,U<F��V?2A=B3CEDGFIHKJ=Lbd,U<FQU � �*� �� {J=A=A�_3U|�VDEd,J=CED|S-m
YQJ=?2S,Y�u�?VH HQ?% {Y��,LP?2A=B,CiS,Y[UVS3d}YQA=J=LPD|Y � ��� ��� � ��
 UVS3d}J=Y���B,UVS�FQJ=YID|d�FI? � � oVHQDGW�AXDG�VD|A'YG; ¤�DGF
� � � �): �K] ������� � � ������� � � ��� � � � � �): �K] ������� ��� ������� � �	� ��UVS3d � 
 � �): �K] ������� ��� ������� � �	
 ��l#D
FQ_-DbYIc3U<FQJ=UVA�d,?2C�UVJ=S,Y�?Vu9FQ_-D d,U<FQU�	�u�?VHhUVSfJ'C�U<oVD � � � � �  [?2B,A'd}l�D\_-?VHKJ��G?2S�FQUVA�UVS,d~�VDGHQFQJ=LGUVA�� �
UVS,d � � �): �K] ������� � � ������� � � �fFQ_-D~YIDGF�?VuToVHQDGW FI?2S-D|YG;4M`_-Dj�V?2A=B,CEDGFIH�J=L}d,U<FQU ��� LGUVS l#D
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�

� �

¥�HKJ=L%��Y z`DGc,FQJ'AXDNY ��J'S z`DGc,FQJ'AXD\Y �ZJ=SjJ=S~e-?2B-H�JXDGH`d-?2C�UVJ=S
	�l�� z`?2B-o2_,A=WiHQDGo2B,A'U<H`c3U<HQFQY��-H�UVS,d-?2C U<HQHKUVS,oVD|CED|S)F

�

� �

aZB,S �,?1 �DGHKY £�DGl,l3AXD|Y £�DGl,l3AXD|Y{J=S}e-?2B-HKJ=DGH{d-?2C�UVJ=S
	5L ��z{DGo2B,A=U<H`c�U<HQFQY`U<HQD�S,?VF{J=d-D|S�FQJXt3U<l3A=D���S-?VH{FQ_-DGHQD�J=Y UiS-?2SZmnHKUVS,d,?2C U<HQHKUVS-oVD|CED|S�F

�

� �

¥�?2S-D�J'S}U�M{]Ey	z! ��?�?2A ��?�?2A�J=S}e-?2B-H�JXDGH{d-?2C�UVJ'S
	5d � gh?2CiJ=S,UVS�F ?VHKJXD|S�FQU<FQJX?2S}c,HQD|YQD|S)F��,HKDGo2B,A=U<H`c3U<HKFQY`C�U|Wj?VH{CiU|W}S-?VF`l�DNJ=d-D|S�FQJXt3U<l3A=D

�

� �

a�FIHKU1  ��?�?Zd ��?�?�d	J=S}e-?2B-HKJ=DGH{d-?2C�UVJ=S

�����������=���:OQ ���$.�����M3�� �'$./X( /Va�%M/ Ng%�$=E��_��3��'$./Z� ���03 �:$"(-,.%0/1��%.&e/F�Mi\/V���]�\(;����i0%.8P,�&��\(7�:$[(-,.%0/1��%.& %�$.3
�'5����>� �0� 3�5�8L%'�*$'(;�
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	5U$� 	�l��

	5L � 	5d �
�����������L�����I ��25�&:��89�\/1�6��NC/F�Mi\/V���]�d�\i0%�8H,�& �\(; <>%�? ��NM��E��W3���R0��3��M3H�*$'/Z57/�� 5H�]�\����5�$'(��f��/1a�� %��'(Z(V��%�$
$�5�� (Z��Bf<FE�? � NM��E��_3�� R0��3��M3 �:$'/Z5 /�� 5 ���M����5�$.( �f� /Va 50�>� �'$./F�03 ,�%0/F/X�'�>$'(95��C3�� �e�'���'$./ �]�]�����.�'$�N\� �\(
%�$.3j50�6���'$'/Z%0/1��5�$.(;Be<KNM? � (1%�8H,�& �H5 �k8P�'(1N\&�� �]�65�8
	�� ��Bh<>3�? �c(1%.8P,�&��L5�� E�5�$'� �6�]5�8
	�� ���

HQDGc3HQD|YID|S�FID|d}FQ_-D|S~UVYhU�u�B,S3LPFQJX?2SjFQ_,U<F{UVYQYKJXo2S,Y`UEoVHKDGW�FI?2S-D�FI?iD|UVLK_fFIHKJXc3A=DGF�?Vu@LP?<mn?VHKd3J=S,U<FID|Y��
��������������������������������� �����"!
# $&%�' (�)

RTS~J=C�U<oVDNFQ_,D|SfJ=Y U�YQc#D|LGJ'UVA8LGUVYID\?Vu9�V?2A=B,CEDGFIH�J=L�d,U<FQUE {_-D|S � 
 ���):�� ��FQ_,U<F{J=Y �sxVq 
 �
���������*�,+-�����.������!
# $&%�' /�)

���10 2 ��� �*�������43 � 3���� � �(�5� - ��- " ��%'�*�)�*�

y	B,AXFQJXHKD|YI?2A=B-FQJX?2S!CEDGFQ_-?Zd,YE_,U1�VD~l�DGD|S  {J=d-D|AXW�B3YID|d¢J=S J=C�U<oVD~UVS,UVA=W�YQJ'Ybc3HQ?Vl3AXD|C�Y u�?VH�YI?2CED
FQJ=C�D�S,?1 \;�M`_-D�u5B,S,d,UVCED|S�FQUVA9UVYIc�D|LPF\J=Y�FQ_-D�DPOZc3UVS,YQJX?2S�?Vu[FQ_-D�J=C�U<oVD�J'S)FI?}U}YIDGFN?Vu�J=C�U<oVD|Y
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U<F d,J�
�DGHQD|S)F\YKLGUVAXD|Y�?VHbHQD|YI?2A=B,FQJX?2S,YG;  C�U<oVD|Y U<FbA=?1 �DGH YIc�U<FQJ=UVA@HQD|YI?2A'B-FQJX?2S,Y\U<HKD�LPHQD|U<FID|d!l�W�U
HQD|LGB,HKYQJX�VD@c,HK?�LPD|YQY�?VuZt3AXFIDGHKJ=S,o`UVS,d\YQB-l,m YQUVCEc3A=J'S-o-;�M`_-D�B3YID ?Vu-CbB3AXFQJXHQD|YI?2A'B-FQJX?2STFID|LK_,S3J=��B,D|Y�_,UVY
l�DGD|SECE?VFQJX�<U<FID|dEl�Wbd,J 
#DGHQD|S�F@HQD|UVYI?2S3Y���HKD|d,B,LGJ=S-oTFQ_-D`LP?2CEc�B-FQU<FQJX?2S,UVA-LP?2CEc�AXDPOZJ=F W ?Vu�FQ_-D FQUVY�� �
D|S,U<l�A=J=S-o\FQ_,DTU<c,c�A=J=LGU<FQJX?2Si?Vu�t3AXFIDGH�Y� {J=FQ_iJ=S,LPHKD|UVYQJ=S-o A=U<HQoVDGH YQB-c,c�?VHQF���?Vc,FQJ=C�J'YQU<FQJX?2S�c3HQ?Vl3AXD|C�Y
 {_,D|S FQ_-D}YI?2A'B-FQJX?2S/U<F�U�LP?2U<HKYQDjYKLGUVAXD}LGUVS l#DjB,YID|d!FI?�J=S,J=FQJ=UVA=J=YIDEFQ_,DjYQ?2A=B-FQJX?2S/U<F�FQ_-D}S-DPO�F
t3S,DGH HQD|YI?2A=B-FQJ=?2S8;@M`_-DNHQD|d,B3LPFQJX?2Sj?Vu�J'C�U<oVD\YQJ��GD\HKD|YQB,AXFQY�J=S}U�d,D|LPHQD|UVYID|dfLP?2C�c3AXDPO-JXF W��-?Vc�D|S,J=S,o
B-c YI?2A'B-FQJX?2S,Y�FI?¢?VFQ_-DGHQ {J'YID�d,J 1iLGB,A=Fic,HQ?Vl�AXD|C�YG; e9J=AXFIDGH�J=S-o U<F}��U<HKJ=?2B,YjYQLGUVAXD|Yj?VH~LK_3UVS,S-D|A=Y
LGUVS DPOZFIHKUVLPF}d,J�
�DGHQD|S)FjCED|UVYQB,HQD|CED|S�FQY�?VHju�D|U<FQB-HQD|Y�?Vu�UVS J=C�U<oVD��hUVY}d-?2S-Df hJXFQ_ ¡NU<l#?VHj?VH
¤�?Vo2S-?VHKC�UVA�t3AXFIDGH�Y�� w�: �@�Z: 
�?Vuh��U<H�JX?2B,Y�YQJ��GD|YEUVS,d/?VHKJ=D|S)FQU<FQJX?2S3Y�?VHEFQ_-Dfa�D|LP?2S,d �THKJXD|S�FQU<FQJX?2S
£�W�HKUVCiJ=d�FID|YQYID|A=A=U<FQJ=?2S�� :|qV] 
 	5YID|LPFQJ=?2S	]�;sr-;^] ��;

RTS-?VFQ_-DGH`J'CEc3A=J=LGU<FQJ=?2Si?Vu9CbB3AXFQJXHQD|YI?2A'B-FQJX?2S�FID|L�_,S,J=��B-D|Y J=Y U�FIH�UVd-DPmn?�
�l�DGF  [DGD|S~YQc3U<FQJ=UVA�HQD|Y�m
?2A=B,FQJX?2S}?VH{c�?2YQJ=FQJX?2S,UVA�UVLGLGB-H�UVLPW���UVS3dfCED|UVYQB,HQD|CED|S�FhB,S,LPDGHKFQUVJ=S)F W}?VH{FQ_-D CED|UVYQB-HKD|CED|S)FTLGA=UVYQY
CED|Cbl�DGHKYQ_,J=c�;`yfB,A=FQJXHQD|YI?2A=B,FQJX?2S}c�W�HKUVCiJ=d,Y�� :1w 
�?VHTFIHQDGD|Y � :|kV]��9:Pr2���9:|qV] 
9LGUVS�l�D�LP?2S,YQFIHKB,LPFID|d
l�W	U� �D|JXo2_)FID|d U|�VDGHKU<oVD�?Vu�S-D|JXo2_�l�?2B-HKJ=S,o�D|AXD|CED|S�FQY���u�HQ?2C AX?1 �DGH���t�S-D A=DG�VD|A=YNB-c�FI?~U}LP?2U<HKYID
_,J=o2_-DGH{AXDG�VD|A� {_-DGHQDbD|UVLK_�S-?Zd-D�J=YhLP?2S,YQJ=d,DGHQD|dfUVYhFQ_-D�c�U<HQD|S)FT?Vu YIDG�VDGHKUVA�LK_3J=A=dfS,?�d-D|Y|;`R�FhFQ_-D
_,J=o2_-DGH A=DG�VD|A=Y FQ_-D|YIDjFIHQDGD|YE_,U1�VD���?2S/?2S-D}_,UVS,d��@HKD|d,B,LPD|d B,S,LPDGHQFQUVJ'S)F W J=S/FQ_-DjCED|UVYQB-HQD|C�D|S)F
�<UVA=B-D|Y 	�oVHQDGW�AXDG�VD|Ahu�?VH}J=S3YIFQUVS,LPD ��l�B-F�J=S3_-DGHQD|S�FQAXW/A=?1 �DGHjYQc3U<FQJ=UVA`HKD|YI?2A=B-FQJX?2S�; R{c3c#D|S3d,J O/¥
d-D|YKLPHKJXl�D|Y�FQ_-D�LP?2S,YIFIH�B,LPFQJX?2S}?Vu�c�W�HKUVC�J'd,Y UVS,d}FIHQDGD|Y{FQ_,U<F` {J'A=A3l�D\B,YQD|d}FQ_-HQ?2B-o2_jFQ_3J=Y FQ_-D|YQJ'YG;

e9JXo2B,HQD�:<;^x 	5U$�TYQ_-?% {YTUVS	DPO-UVCEc3A=Db?Vu�U�FIHQDGD�?Vu�UVS�J=CiU<oVDb {J=FQ_fF  [?}S-?2J=YQW}HQDGo2JX?2S,YT {JXFQ_
S-?VH�C�UVA9d,J=YIFIHKJ=l3B-FQJX?2S,Y{FQ_,U<F�_,U1�VDiUVS�?1�VDGH�A=U<c,c3J=S,o�oVHKDGW�YKLGUVAXDV;ER�F\FQ_-D�J=C�U<oVD�A=DG�VD|A �8FQ_-DEF  �?
HQDGo2J=?2S,Y`U<HQD S-?VFhd,J'YIFQJ=S-o2B,J'YQ_,U<l3AXDTJ=S~FQ_,D�_,J=YIFI?VoVH�UVC 	�l�� ��l3B-F{U<FTAX?1 �DGHTYQc3U<FQJ=UVA�HKD|YI?2A=B-FQJX?2S3Y ?Vu
U�FIHQDGD���FQ_-D}YQCE?�?VFQ_,J=S-o�C�U �VD|YEFQ_,D~LGA=UVYQYID|YEYIDGc�U<HKU<FID}u�HK?2C D|UVLK_¢?VFQ_-DGH �[UVYEFQ_-D}_,J'YIFI?VoVHKUVC�Y
J=S 	5L�� d �NYQ_,?1 \; 	5M`_-D�B,YID�?Vu�FQ_-D�_,J=YIFI?VoVH�UVC�Y�U<F d,J�
�DGHQD|S)F�HQD|YI?2A=B-FQJ=?2S,Y\J=YbYI?2CEDGFQJ=CED|Y LGUVA=AXD|d
I C�2 ��� �L�#� �M2PCD���+�)� 	 � � �E�L8 � !MI � �sxVk 
 �)UNFIDGHKC FQ_3U<F�LP?2B,A=d�l�D`LP?2S-u5B,YQJ=S,oTYQJ'S,LPD`JXF J=Y9FQ_-D`J'C�U<oVD|Y UVS,d
S-?VF FQ_,D�_,J=YIFI?VoVH�UVC�Y FQ_-D|C�YQD|AX�VD|Y  {_,J'LK_}U<HQD�J'S}U�CbB3AXFQJXHQD|YI?2A'B-FQJX?2S�YIc3UVLPDV; �


TS,LPDGHQFQUVJ'S)F W J=SEJ'C�U<oVD c,HQ?ZLPD|YQYQJ=S,oh �UVY HQD|LP?Vo2S3J=YID|dEUVS,dEd,J'YQLGB,YQYID|d l�WE¡�HKUVS,A=B,S3dbUVS,d�� J=AXm
YI?2S � :|xV� 
�UVS,diCE?VFQJX�<U<FID|d�FQ_-D{B3YID`?Vu�c�W�HKUVC�J'd,UVA�HQDGc,HQD|YID|S�FQU<FQJX?2S,Y�u�?VH�YIDGo2CED|S�FQU<FQJX?2S � :|qV] 
�UVS,d
A=U<FIDGH �,u�?VHhYQJ=C�J=A'U<H�HKD|UVYI?2S,Y���FQ_-D�d-DG�VD|AX?Vc�CED|S)F{?Vu3�I?2J=S�F`YIc3U<FQJ=UVA�YIc3U<FQJ=UVA mnu�HQD|��B-D|S,LPW�HQDGc,HQD|YQD|S)FQU�m
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FQJX?2S3Y�YKB,LK_}UVY�FQ_-D\y	B,AXFQJXHKD|YI?2A=B-FQJX?2S�e-?2B-HKJ=DGH`M�HKUVS3YIu�?VH�C 	 y	e9M�� �- {_,J'LK_�J=Y�UVSj?1�VDGHIm LP?2CEc�AXDGFID��
e-?2B,HKJXDGH ��U|�VD|A=DGF{l3UVYQJ'Y � :|x2w 
n;  SjFQ_3J=Y� [?VH�� �- �D\_,U|�VD�UVd3U<c,FID|d}FQ_-D�u�D|U<FQB-HQDND|YIFQJ=CiU<FQJX?2S}J=d-D|UVY
u�HQ?2C � :|qV] 
@J=S)FI?}U�S-DG  LGA=UVYQYQJ=t3LGU<FQJX?2S	u�HKUVC�DG [?VH��	l3UVYID|d	?2S�FQ_-D  [?VH��f?Vu�aZL�_-HQ?�DGFIDGH�UVS3d�¥�J m
o2B,S � :|kVx 
n;

� � �#����$ : ] k r

	5U$�

18 20 22 24 26 28 30 32 34 36
0

0.005

0.01

0.015

0.02

0.025

0.03

Grey level value

R
e

la
ti
v
e

 o
c
c
u

rr
e

n
c
e

20 22 24 26 28 30 32 34
0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

Grey level value

R
e

la
ti
v
e

 o
c
c
u

rr
e

n
c
e

23 24 25 26 27 28 29 30 31
0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

Grey level value

R
e

la
ti
v
e

 o
c
c
u

rr
e

n
c
e

	�l�� 	5L � 	5d �
�����������H�����I �� /Z�]�\� /Z5H���03��.Ng�W/Va'�L��$.N;�'��/Z%'�*$'/6^W�*$7/Va'�73�� (Z/1�6�:E��./1��5�$QB./Va.� N\5�%\��(Z�M(Z/ �*89%0��� Ng5�$./X%.�:$.(
/�� 5U���\����5�$'( �f��/1a�� %��.(Z(V��%�$H$�5�� (Z�)<������	��

�������	
���������� / ��������
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,�&�%'N;�M3[(V��3��_Eg^)(V��3����U<FE�?��f� (Z/Z5.���]%�8 %M/ &�5 �2�M(Z/ & �MR\�'&2<K& �\RM�0& �'? �H<>N0?�� ��(Z/X5����]%�8 %0/ & �\RM�0& GQ�P<>3�?
� ��(Z/X5����]%�8 %0/b&��\R\�'& OQ�

� _,J=A=DiU~FIHQDGDjJ=Y�D�
#D|LPFQJX�VD}J=S HQD|d,B,LGJ'S-o~FQ_-D�B,S,LPDGHQFQUVJ=S�F W!J=S�FQ_-D�d,J=YIFIH�JXl3B-FQJX?2S�U<F FQ_-D�DPO�m
c�D|S,YID{?Vu8FQ_-DTYQc3U<FQJ=UVA,HKD|YI?2A=B-FQJX?2S ��JXF�YQ_-?2B,A=d�l#DTS-?VFID|d�FQ_,U<F�J=F[J=Y[B,YIDGu5B,A,u�?VH[FQ_,Dhd,J=YKLPHKJ=C�J=S3U<FQJX?2S
?Vu�F  �?fLGA=UVYQYQD|YN?2S,AXW�JXu[FQ_,D�CED|UVS��<UVA=B-D|Y�?Vu�FQ_-D�CED|UVYQB,HQD|CED|S�FQY\d,J�
�DGH|;  u[FQ_-Did,J'YIFIHKJXl3B,FQJX?2S,Y
c�?2YQYID|YKY`YQJ=C�J'A=U<H`CED|UVS	��UVA=B,D|Y��,FQ_-D|S��#UVY{FQ_,D�_,JXo2_-DGHhAXDG�VD|A=YTU<HQD�LP?2S,YIFIH�B,LPFID|d��#FQ_-D\F  �?�HQDGo2JX?2S,Y
UVS,d�FQ_-D|J=H\d,J=YIFIHKJ=l3B-FQJX?2S,Y{ {J=A=A�CEDGHQoVDiJ'S)FI?j?2S-DV;�M`_,J=Y�J=YNJ'A=A=B,YIFIH�U<FID|d	J=S�t,o2B,HQD}:<;^q� {_-DGHQD�F  �?
�ZJ=YQB,UVA'AXW	d,J'YIFQJ=S,LPFQJX�VDiHQDGo2JX?2S,YbU<HQD�S-?VF�YIDGc3U<H�U<l3AXD�u�HQ?2C§FQ_,D�_,J'YIFI?VoVHKUVC};  FbJ=Y�FQ_-DGHQDGu�?VHQDi�VDGHKW
J=C�c#?VHKFQUVS)F[FI?�YID|AXD|LPF�FQ_-DNLP?VHQHQD|LPF`CED|UVYKB-HQD|CED|S�F�l#DGu�?VHQD�LP?2S,YIFIHKB3LPFQJ=S-o�U C B,AXFQJ=HQD|YI?2A=B-FQJ=?2S�FIHQDGDV;
 �S�FQ_-Dhc,HQDG�ZJX?2B,Y�DPOZUVCEc�AXDhJXu8U d,J�
�DGHQD|S�F�CED|UVYQB-HKD|CED|S)F� �DGHQDhDPOZFIHKUVLPFID|d�u�HQ?2C U AX?ZLGUVA, {J'S,d-?1 ��
�<U<HKJ=UVS,LPDNu�?VH{J=S3YIFQUVS,LPD��-FQ_-D�LGA'UVYQYQJXt3LGU<FQJ=?2Sj [?2B,A'djl#D\J'CEc,HQ?%�VD|d8;
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M?S�
<>%�? �C�.%'3 �e�]�\�j5��.�Y&��\R\�'& (L,�&�%'N;�03[(V��3��[E\^U(V��3����)<FE�?�� ��(Z/X5����]%�8 %0/ &�5�� �M(Z/ & �MR\�0&2<F& �\RM�0& �'?S�P<>NM?
� ��(Z/X5����]%�8 %0/b&��\R\�'& GQ�d<>3�? � ��(Z/X5����]%�8 %0/C& �\RM�0& OI�

����� � �5/ 3�3�� �	!&/ �(����- � � � �)� ���)/ !&�
M`_,DiLGA=UVYQYQJ=t3LGU<FQJX?2S!?VH A=U<l�D|A=A'J=S-o}c,HQ?Vl�AXD|C§J=YbFQ_,U<F ?Vu`UVYQYQJXo2S,J'S-o~DG�VDGHQW!D|AXD|CED|S�Fb?Vu FQ_-Djd,U<FQU �
?VH�FQ_-D�CED|UVYKB-HQD|CED|S�FQY�DPO�FIH�UVLPFID|d�u�HK?2C FQ_,D�d,U<FQU ��J=S�FI?�?2S,D ?Vu�YIDG�VDGHKUVA@c�?2YQYKJXl3AXD�LGA'UVYQYID|Y��sx�r 
n;
e-?VH}CED|d3J=LGUVAhd3U<FQU!FQ_,D�LGA=UVYKYID|YjLGUVS HQDGc,HQD|YID|S�FjU!B,S3J=��B,DfUVS,U<FI?2C�J=LGUVANYQFIHKB,LPFQB-HQD�YQB,L�_ UVYjU
l�?2S-D��8LGU<HQFQJ=A'U<oVD ?VH\C B,YQLGA=DV;�M`_-D�LGA=UVYQYQJ=u�WZJ=S-o�c,HQ?ZLPD|YQY�LP?VHQHQD|YIc�?2S,d,YTFI?~U�c3U<HQFQJ=FQJX?2S,J=S-o�?Vu�FQ_-D
YIc�UVLPD ?Vu�FQ_-DECED|UVYQB-HQD|C�D|S)FQYNJ=S�FI?�HQDGo2JX?2S,YG;Ne-?VH�DPOZUVCEc�AXD���t,o2B-HQDj:<;�wic,HQD|YID|S�FQYTF  �?~d,J�
�DGHQD|S)F
c�?Vc3B,A'U<FQJX?2S,Y`J=S�U�F  �?<m CED|UVYQB-HQD|C�D|S)F\YIc�UVLPD UVS,d	FQ_-D�c�?2YQYQJXl�AXDNc3U<HQFQJXFQJ=?2S,J=S-oiJ'S)FI?�F  �?~LGA=UVYQYID|Y
 {J=FQ_}d,J�
�DGHQD|S)F`LGA'UVYQYQJXt3LGU<FQJ=?2S}YQLK_-D|C�D|YG;�M`_-D\LGA'UVYQYQJXt,DGH�Y B,YID|d} �DGHQD�� FQ_-HKD|YQ_-?2A=d,J'S-obFQ_3U<F`HQD|YQB,A=F
J=S¢U!YIFIHKUVJXo2_�F�l�?2B,S,d3U<HQW �`UVS3d ¤2>���:��  h_,J=LK_�UVd,U<c,FQY�l�DGFIFIDGH�FI? FQ_-D~?VH�JXo2J=S,UVA d,J'YIFIHKJXl3B,FQJX?2S8;
M`_,D�LK_-?2J'LPDb?Vu U�LGA=UVYQYQJXt�LGU<FQJX?2SfUVAXoV?VH�JXFQ_,C LGUVS	FQ_-DGHQDGu�?VHQD l�D�J=CEc�?VHQFQUVS�FG; � _,D|S~FQ_-D ?VHKJXo2J=S3UVA
LGA=UVYKYID|Y ?Vu9FQ_-DNc�?Vc3B,A=U<FQJ=?2S,Y�U<HQD��ZS-?1 {S~FQ_-D|S}FQ_-D\UVLGLGB-H�UVLPW}?Vu�FQ_-DbLGA=UVYQYQJXt�LGU<FQJX?2S}YQLK_,D|CED�LGUVS
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l�D[C�D|UVYQB-HQD|d��Vl�B-F�FQ_,J'Y�J=Y9S-?VF�oVD|S-DGHKUVA'AXW\FQ_-D�LGUVYID��)YI?2C�DGFQJ=CED|Y�?2S,AXW\D|YQFQJ=C�U<FID|Y9?Vu,FQ_-D UVLGLGB-H�UVLPW
LGUVS}l�D\UVL�_,JXDG�VD|d8;

M{_-DGHQD�J=Y�Uj��UVYIFNUVCE?2B3S)FN?Vu�A=JXFIDGHKU<FQB-HKD LP?2S,LPDGH�S-D|d� {JXFQ_	FQ_-D|YIDEc3HQ?Vl3AXD|C�Y �sq �@:V:���kVq ��x�r 
n;
 �S�L�_,U<c,FIDGH}k� �D	 {J'A=A UVS,UVAXWZYIDfYI?2C�D	?VuNFQ_-D	FID|LK_,S3J=��B,D|Y�FQ_,U<F�C�U|W l�D~?Vu\B3YIDfu�?VHiFIDPOZFQB-HQD
LGA=UVYKYQJXt3LGU<FQJX?2S�;�M  �?�J=CEc�?VHQFQUVS�F[UVYIc�D|LPFQY[HQD|A=U<FID|d�FI?bFQ_,DhLGA=UVYQYKJXt3LGU<FQJX?2S�c,HQ?ZLPD|YQY�U<HQD��@FQ_-D{D�
�D|LPF
?Vu�FQ_-Di¤�?�LGUVA[��S-DGHKoVW�e3B,S,LPFQJX?2S,	5¤���e �\UVS,d�FQ_-D�LP?2S)FIDPOZFb?VH c�?2YQJXFQJX?2S3UVA@J=S-u�?VHKC�U<FQJX?2S�?Vu FQ_-D
D|AXD|C�D|S)FQY UVS,d S,?VF�?2S,AXW�FQ_-D|J=HbCED|UVYQB,HQD|CED|S�F��<UVA=B-D|YG;}M`_,J'YN {J=A=A9l�D�FIHQD|U<FID|d!J'S YID|LPFQJX?2S3Y k�;^]
UVS,d~x�;^x�;=:bHQD|YIc�D|LPFQJX�VD|A=WV;
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M`_3J=Y\FQ_-D|YKJ=YbJ'S)FID|S,d3Y�FI?�LP?2S�FIHKJXl3B-FID�FI?�FQ_-D�HKD|A=U<FQJX�VD|AXW S,DG  c,HK?Vl3AXD|C ?Vu`�V?2A=B,CEDGFIH�J=L�FIDPOZFQB-HQD
UVS,UVA=W�YQJ'YbUVS,d¢LGA'UVYQYQJXt3LGU<FQJ=?2S!l�W�c,HK?Vc#?2YKJ=S-o�U�C B,AXFQJ=HQD|YI?2A=B-FQJ=?2S��V?2A=B,C�DGFIHKJ=L�FIDPO�FQB,HQD}YIDGo2CED|SZm
FQU<FQJX?2S 	 y~mn>�Mha ��CEDGFQ_-?Zd-?2AX?VoVWV;�M{_-D�CiUVJ=S oV?2UVANJ=Y�FI?¢c,HQ?1�ZJ=d-D�U¢CEDGFQ_-?Zd FQ_,U<FjHQD|LPD|JX�VD|Y
�V?2A=B3CEDGFIHKJ=Ljd,U<FQU,	� [Df_3U|�VD	LP?2S3LPD|S)FIHKU<FID|d4?2S4y	z! ���UVS,d HQDGFQB-HKS,YEU YIDGHKJXD|YE?Vu�LGA=UVYQYQD|Y� {JXFQ_
_-?2C�?VoVD|S-DG?2B,Y LK_,U<HKUVLPFIDGH�J=YIFQJ=LGY��@A=J �VDiUVS,U<FI?2C�J=LGUVA�YIFIHKB3LPFQB-HQD|Y���l3UVYID|d!?2S�FIDPOZFQB-HKUVA[c,HQ?Vc�DGHQFQJXD|Y|;
M�?�UVLK_,J=DG�VD�FQ_,J=Y�?Vl-��D|LPFQJX�VD��#YIDG�VDGHKUVA�c,HQ?Vl3AXD|CiY�C B,YIF{l#DNYI?2A=�VD|d8;
:<;hR YQDGF�?Vu CED|UVYQB-HKD|CED|S)FQY�FQ_,U<FbLGUVS DPO�FIH�UVLPF�FIDPOZFQB-HKUVA u�D|U<FQB-HQD|Y J=S�k<gpJ'YNHQD|��B,JXHQD|d8;�RhS



6�� � � �����	��� 7 + � � 7 ����
�� � � �f� � �	�b
 7 
 6 �

D�
#D|LPFQJX�VD I � ! � C �L� I � �H� �E_ !/$ �hS-DGD|d,Y FI?�l�DNoVD|S-DGH�U<FID|d8;
]�;hM`_-D�S�B,Cbl�DGHb?Vu{C�D|UVYQB-HQD|CED|S�FQY FQ_,U<FELGUVS/l#D�DPO�FIH�UVLPFID|d u�HQ?2C FQ_-Djd,U<FQU�LGUVS/l�D�LP?2SZm
YQJ=d-DGHKU<l�AXD���UVS,d¢ h_-D|S¢ �?VH���J'S-o�J=S FQ_-HQDGD	d,J=CED|S,YKJX?2S,Y�� JXFi {J=A=A[l�D}DG�VD|S�oVHQD|U<FIDGH1;4M`_-D
HQD|d,B,LPFQJX?2S	?Vu�d,J'CED|S,YQJX?2S3Y`?Vu FQ_-DECED|UVYKB-HQD|CED|S�FTYQc3UVLPD� {J=A=A�S-?VFh?2S3AXW}HQD|d,B,LPD FQ_-DELP?2C�m
c3B-FQU<FQJX?2S,UVA�LP?2CEc3AXDPO-JXF W�l3B-F�CiU|W�UVA'YI?bUVL�_,JXDG�VD�l�DGFIFIDGH[HQD|YKB,AXFQY[FQ_-HQ?2B-o2_�YID|AXD|LPFQJX?2S�?Vu�FQ_-D
Q �#� �H� � !/��C �L�#� ;

k�;hM`_-D`CED|UVYQB,HQD|CED|S�F�YIc3UVLPD{S,DGD|d,Y@FI?\l�D $&2[! ��� � � � 3 ;@��DhHQD|��B,JXHQD U\YQB3JXFQU<l3AXD LGA=UVYQYKJXt,DGH@FQ_,U<F
d,J=YQLPHKJ'C�J=S,U<FID|Y�LGA=UVYQYQD|Y`c,HQ?Vc�DGHKA=W�UVS,d~J'S~UEHQD|UVYI?2S3U<l3AXD\FQJ=C�DV;� �S}FQ_-Dby	z! d,U<FQU �#LGA=UVYQYID|Y
 {J=A=A#l�DNUVYQLPHKJXl�D|djFI?iUVS,U<FI?2CiJ=LGUVA�u�D|U<FQB-HQD|YG;

r-;hM`_-D CED|UVYQB-HKD|CED|S)FQY DPO�FIHKUVLPFID|d�UVS,d�FQ_-D`LGA'UVYQYQJXt3LGU<FQJ=?2SEUVAXoV?VHKJXFQ_,C S,DGD|dEFI?Nl�D`LP?2CEc3U<HQD|d
U<o2UVJ=S,YIF�?VFQ_-DGHNDPO-J=YIFQJ=S,o�FID|L�_,S,J=��B-D|YG;�M{_-Dbl�D|S,L�_,C�U<H��	LP?2CEc3U<HKJ=YQ?2S�J=Y{D|YKYID|S)FQJ'UVA9u�?VH\UVA=A
FQ_-D\YIFIDGc3Y{?Vu�FQ_-DbLGA=UVYQYQJXt�LGU<FQJX?2Sjc,HQ?ZLPD|YQYG;

x�;TyfB,A=FQJXHQD|YI?2A=B,FQJX?2S�FID|LK_,S3J=��B,D|Y[_,U1�VDhl�DGD|S�c,HQ?Vc�?2YID|d�J=S�?VFQ_-DGH�U<c,c3A'J=LGU<FQJX?2S,Y[UVS,diJXF�J=Y c�?2Y�m
YQJXl3AXD{FQ_,U<F�FIDPO�FQB-HKDTYIDGo2C�D|S)FQU<FQJX?2Sj hJ=A=A,l�D|S-DGt3F�u�HQ?2C CbB,A=FQJXHQD|YI?2A=B,FQJX?2S�UVAXoV?VHKJ=FQ_,C�YG;@M`_,J'Y
c,HQ?Vc�?2YQJXFQJX?2S� {J'A=A#l#DNJ=S��VD|YIFQJXo2U<FID|d�;

����� ����- �(� � ��� �*�5��-)3 � � � �)�,"��)� 3(�53
M`_,DT?VH�JXo2J=S,UVA8LP?2S�FIHKJXl3B,FQJX?2S,Y�?Vu�FQ_,J=Y FQ_-D|YKJ=Y U<HQD��
:<;hR YKB-HQ�VDGWj?Vu9FQ_-D\�V?2A=B,C�DGFIHKJ=LNFIDPOZFQB-HQD\DPOZFIHKUVLPFQJX?2S�CEDGFQ_-?Zd,Y`J'Y`c,HQD|YQD|S)FID|d���YI?2CEDbUVd,��UVSZm
FQU<oVD|YhUVS,d}d3J=YQUVd-�<UVS)FQU<oVD|Y{?Vu9FQ_-DNFID|LK_,S3J=��B,D|Y`U<HQD�_,J=o2_,A=JXo2_�FID|d8;

]�;{��D�c,HK?Vc#?2YQDiUVS DPOZFID|S,YQJ=?2S�?Vu FQ_-D N1� $��)�53 <(� 3 ����� � � !)I ��3 	na,�N£ � 	�l�UVYID|d ?2S a�c3UVS,S
UVS,d}� J=A=YI?2S � :|qV] 
 � ��Ui]<g y~DGFQ_,?�d���J=S)FI?ik<g ;

k�;he-?VH �<UVA=J=d,U<FQJX?2S ��FQ_,D�C�D|UVYQB-HQD|CED|S�FQY9c,HQ?Vc�?2YID|d�U<HQD`LP?2C�c3U<HQD|dEU<o2UVJ=S,YQF�?VFQ_,DGH@FIDPO�FQB-HKD DPO�m
FIHKUVLPFQJX?2SjFID|LK_3S,J=��B-D|Y UVS,d}d,J�
�DGHQD|S�F�UVYQc#D|LPFQY`?Vu�LGA=UVYQYKJXt3LGU<FQJX?2SjUVAXoV?VHKJ=FQ_,C�Y U<HQDNUVS,UVAXWZYID|d8;
 F`J=Y`u�?2B,S3djFQ_,U<F`FQ_-Dba,�N£�CED|UVYQB,HQD|CED|S�FQY`U<HQD\D|��B,JX�<UVAXD|S�F FI?�?VFQ_-DGHKYG;



6��X� � � � � � 7 �f� � � � �	� � �f�b
 7 
 6 #

r-;h¥�UVYQD|d�?2S�FQ_-D�¥�_3U<FIFQUVLK_,U<HQW�W2U�d,J=YIFQUVS,LPD���U~S-?1�VD|A(YX	 !M�+�E!/$ 	 ! � �T�/! N)_ !/$ � � :|]V� 
[J=Y�c,HQ?<m
c#?2YQD|d	UVY�UjCEDGFQ_-?Zd-?2AX?VoVW~FI?}YID|A=D|LPFTFQ_,D CE?2YQFTd,J'YQLPHKJ=C�J'S,UVS)F{u�D|U<FQB-HKD|Yh?Vu�FQ_-DECED|UVYQB-HQDPm
CED|S)FhYIc3UVLPDV;

x�;hR I C�27��� �L�#� �)2PCD���+�)� $&2[! �9� � �b$�!M���+�)��!)2 8i� � ��� 	 I 	�l3UVYID|d\?2S�� :|kVx ��:|qV] 
 �8J=Y�DPO�FID|S3d-D|d\u�HQ?2C�]<g
FI? k<g ;-aZ?2CED{DPOZFID|S,YQJX?2S3Y�?Vu8FQ_-DTUVAXoV?VHKJXFQ_3C u�HQ?2C ]<g FI? k<g U<HKD{HQD|��B,JXHQD|d ��J=SEc�U<HQFQJ=LGB,A=U<H
FQ_-D{B,YID{?Vu#l�?2B,S3d,U<HQWbYKCE?�?VFQ_3J=S-oNt3AXFIDGH�YG;�M{_-D`B,YID`?Vu8U yfU<H��V?%��z{UVS,d,?2C�e9JXD|A=d-	 y	z{e �
U<c,c,HQ?2UVL�_bJ=Y�LP?2CEc3U<HQD|db {JXFQ_Nc�W�HKUVC�J=d,UVA2l3B-FIFIDGH��,W�t3A=FIDGHKY���FQ_-D[A=U<FIFIDGH�c,HQ?%��J'd,J=S-o YQB-c�DGHKJ=?VH
HQD|YQB,AXFQY|;

q�;���?2S)FIDPOZFNJ=YTJ=S,LGA=B,d,D|d~J=S	FQ_-D LGA'UVYQYQJXt,DGHTFI?jJ=CEc,HQ?%�VDbFQ_,DbHQD|YKB,AXFQYG;�R $9�M�H���78/C������ � � 	 !)�5$0B
� � 8 YIFIH�U<FIDGoVW/J=Ybc,HQ?Vc�?2YID|d FQ_-HQ?2B-o2_!FQ_-D}B,YID�?Vu{S-DG  u�D|U<FQB-HQD|Y 	5£�?2YQJXFQJX?2S,UVA ��?2S�FQJXo2B,JXF W
��S,_,UVS3LGJ=S-o�u�D|U<FQB,HQD|Y ��FQ_,U<FhU<HQD\UVd,d-D|d}FI?iFQ_-D\u�D|U<FQB-HQD�YIc�UVLPDV;

w�;hR YIDGHKJXD|Yh?Vu�]<g UVS,d�k<g d3U<FQU�YQDGFQYTU<HKD�LGA'UVYQYQJXt,D|d	UVS,d�LP?2CEc3U<HQD|d� {J=FQ_f?VFQ_-DGHNCEDGFQ_,?�dZm
?2AX?Vo2JXD|Y�UVS,d�FQ_-Dhc,HQ?Vc�?2YID|d�UVAXoV?VHKJXFQ_,C J=Y�YK_-?1 {SiFI?bo2J=�VD{DPO-LPD|A=AXD|S�F�HQD|YQB3AXFQYG;9M`_-HQDGD�yfz  Y
?Vuh_�B,C�UVS ��S,DGD|YEU<HQD}LGA=UVYQYQJXt3D|d8;�e-?VH��<UVA=J=d,U<FQJ=?2S!UVS,d/HQDGc3HQ?�d3B,LGJXl3J=A'JXF W���FQ_-D}d,U<FQU�YIDGFQY
oVD|S-DGHKU<FID|dfUVS3d}FQ_-D�LP?Zd-D\J=Y`CiUVd-D\U|�<UVJ=A=U<l3A=DN?2S}FQ_-D\ �DGl~c3U<oVD��
_)FIFIc � *)*% { ` \; d,LGYG;s �U<HQ {J'L��#; UVL<; B�� *��NLPHQDGWVD|Y *�C�mn��FQYG;

��;hRhY	UVS U<c,c3A'J=LGU<FQJX?2S ?Vu�FQ_-D C�DGFQ_-?�d,?2AX?VoVW���JXFfJ'Y~YQ_-?% {S _-?%  U YQDGo2CED|S)FQU<FQJ=?2S�?VuEUVS
UVS,U<FI?2C�J=LGUVA�YIFIHKB,LPFQB-HKD\FQ_-HQ?2B-o2_~FQ_-D�c,HK?Vc#?2YQD|d~UVAXoV?VHKJXFQ_3CpLGUVS~l�D�B,YQD|d}u�?VHhFQ_-D\DPOZFIHKUVL m
FQJX?2S}?Vu�?VFQ_-DGHhYIFIH�B,LPFQB-HQD|Y`A'J �VD�FQ_-D�LGU<HQFQJ=A'U<oVDV;

����� � � �(��� -)�,� � � �)�,"��)� 3(�53
RTS~?%�VDGHQ��J=DG  ?Vu�FQ_-D�FQ_-D|YKJ=YhJ'Y`HQDGc,HKD|YID|S)FID|d	oVHKU<c3_3J=LGUVA=AXW}J=Sft,o2B-HQDi:<;^��;  �S	L�_,U<c,FIDGH\] �#U�A=JXFIDGHQm
U<FQB-HKD HKDG��JXDG  ?Vu[FQ_-DEHQD|A=U<FID|d� �?VH��	?2S��V?2A=B,CEDGFIHKJ'LbFIDPOZFQB-HQD���?VH\YIc3U<FQJ=UVA9FID|L�_,S,J=��B-D|Y�FQ_,U<FNLGUVS
l�D DPO�FID|S,d,D|d�FI?fk<g J'Yhc3HQD|YID|S�FID|d8;b�hDPO�F���LK_,U<c,FIDGH k�d3J=YQLGB,YQYQD|YTLGA'UVYQYQJXt,DGH�Yh hJXFQ_fD|C�c3_,UVYQJ=Y�J=S
FQ_-DN¤�?�LGUVA���S,DGHQoVW�e,B3S,LPFQJX?2S8; e-D|U<FQB,HQD\YID|AXD|LPFQJX?2S}J'Y�J'S)�VD|YIFQJ=o2U<FID|d~J=S�LK_,U<c,FIDGH{r-; R S-DG  ¥�_,U<F�m
FQUVL�_,U<HQW�W2UNYIc3UVLPD`J=Y�c,HQ?Vc�?2YID|d�UVY@UT �U1W�FI?\YID|A=D|LPF�FQ_,D�C�?2YIF@d,J=YQLPHKJ'C�J=S,UVS�F8u�D|U<FQB,HQD|YG;���_,U<c,FIDGH x
d-D|YKLPHKJXl�D|Y[UEC B,AXFQJ=HQD|YI?2A=B-FQJ=?2S�YIDGo2C�D|S)FQU<FQJX?2S	UVAXoV?VHKJXFQ_3C UVS,d}UVSjDPO�FID|S3YQJX?2Sj?Vu�l3B-FIFIDGH��,W�t3AXFIDGHKY
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J=Y�c,HK?Vc#?2YQD|d�UVY{UE_,JXDGHKU<HKL�_,J=LGUVA�CEDGFQ_-?Zd-?2AX?VoVW�u�?VH FQ_-DNHQDGt3S-D|C�D|S)F�?Vu�FQ_-DNl�?2B,S,d,U<HKJ=D|YG;�RTA=YI?��-U
S-DG  YIDGF{?Vu9c�?2YQJXFQJ=?2S,UVA8u�D|U<FQB-HQD|YhFQ_,U<FhUVd,d,D|d~FI?�Uiu�D|U<FQB,HQDbYIc�UVLPDbLGUVS	W�JXD|A'd}l�DGFIFIDGHhLP?2S�FQJXo2B,JXF W
J=Y�UVA=YQ?�c3HQ?Vc�?2YID|d8; � _,U<c,FIDGH�q�LP?2CEc3U<HQD|Y�FQ_-DjHQD|YQB,AXFQY�?VuhFQ_-D}c,HQ?Vc�?2YID|d CEDGFQ_,?�d-?2A=?VoVW  {JXFQ_
?VFQ_-DGH�Y\c,HQD|YQD|S)F�J'S�FQ_-DiA=J=FIDGHKU<FQB-HQD�u�?VH ]<g d,U<FQUZ;}RhA=YQ?����V?2A=B,C�DGFIHKJ=L�d,U<FQU	YIDGFQY�U<HKDic,HQD|YQD|S)FID|d
UVS,d	LGA=UVYQYQJ=t,D|d} {JXFQ_	UiYIc�D|LGJ=UVA�D|CEc3_,UVYKJ=Y o2JX�VD|S	FI?�_�B,C�UVS���S,DGD y	z! �YG;{M`_-D yfz  ��S-DGD|YTU<HQD
t,H�YIF[LGA=UVYKYQJXt,D|d�J=S�FI? UVS,U<FI?2CiJ=LGUVA#HQDGo2JX?2S,Y�UVS,d�FQ_-D�HQD|YQB,A=FQY�U<HQDNB,YID|d�FI?EYIDGo2CED|S�F FQ_-D�LGU<HQFQJ=A=U<oVDV;
e9J=S,UVA'AXW��-LK_,U<c,FIDGHNwbc,HQD|YID|S�FQY{LP?2S3LGA=B,YQJX?2S3Y�UVS3d}c,HQ?Vc�?2YQUVA=Y�u�?VH`u5B-HQFQ_-DGH  �?VH��#;

Input Measurement
Data Space

Classified
Data

Texture

Classifier

Multiresolution

Algorithm
Segmentation

Extraction Selection
Feature

Space
Feature

�����������+�����I � �]%�,�a���Ng%.& 5��'/1&��:$.�Y5 �d/Va'�"/Va'�M(V� (;� � �\iM/V�����03 3�%0/Z%Y(Z�\/X(;B E�5./Va �*$ GQA %.$�3+OIACB2%M���
,0�]5QN;�M(Z(Z�M3d�:$C/Va����M�b8L%.�:$f(Z/X�',.(; 287�0%0(-�����.87�.$'/ �Mi\/1�]%'N;/1��5�$IB � �0%0/1����� (Z�'& �MNg/Z��5�$D%�$.3 8H��& /1�����\(15�&:�'/1��5�$
(Z�M��87�.$'/Z%0/1��5�$Q�
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X *'/Y27,5(Q.?PZ27EH/[&).?*'(+*\<O(+P+PZRS2]/1PQ.?,B27N^=L"_$'&D2`C)*32%=?>O$'&)27*32`$327,-&)")(QaICD27*8(+"_b0cdVZeJ=LEH2`=?>O$'&D2
$327,K&)")(+aJCD27*f&).g9?2GRS2527"h<O(+ND27P;iMC1*327Nj(+"lk0c�R1CD$f"D=?$F(+"jb0cd6m.?")Nj*'=LEH2H=?$'&D254-*F&1.79?2n.?P;4-27.?NDi
RS2527"]2BAJ$327")N)27NWVpoj2q<r(+P+P).?").?P+iJ*32T.?")N%,B=LEH/1.04'2q$'&D27Es(+"n=?4-ND254t$3=8*'27P;27,B$u$'&)2qEH=L*'$t.?ND27aJC).0$32
EH27.?*-CD4'27EH27"I$�>v=?4w$'&)2TN1.0$'.HC)*327Nx(+"%$'&)(+*t$'&D27*-(+*5V�oj2F,B=L"),5P+C1ND2T$'&).0$w*'CDRDyzR[.?")Nn{[P;$3254-(+"D|d<O(;$'&
e)}f~�(+"x$'&D2\�D=LCD4-(;254rND=LEG.?(+"M(Q*�$'&D2FEH=L*3$q.0/)/)4'=?/14-(+.0$32fEH27.?*'CD4-27EH27"U$r>v=?4r(;$'*w*'(+EG/1P+(+,5(;$�in.?")N
/S=g<t2547V��D=?4�9:(+*'C).?PQ(+*'.0$'(;=L"n/1CD4'/S=L*327*56I$�<t=HN).0$'.8*325$'*t<O(+P+PDRS2q/)4'27*327"I$327NW��.?"`.04'$'(;{1,5(Q.?P1*325$�<O(;$'&
$�<u=�=?4-(;27"I$327N�/1.0$3$3254K")*���{1|LCD4'2�kJV+�g�n.?")N�=L"D2�9?=LP+C1EH25$34-(+,M*'25$n=?>F.�&IC)En.?"��J")252����w!G*325$
��{)|LC)4'2��0V+�8��,g�3�KV��w&D27*32q*325$'*u.?P+=L"D|�<O(+$'&G*3259?254-.?P[=?$'&D254�k0c�.?")N]b0c�<O(+P+P:RS2w,5P+.?*-*'(;{)27N].?")NG$'&D2
/S254'>�=?4-EG.?"),B2f,B=LEH/[.04'27NM<O(+$'&xN)(��S254'27"U$�$327,K&)")(+aJCD27*w(Q"x,-&).0/)$3254T�JV
X P+P�$'&D2HEH27.?*'C)4'27EH27"I$'*f2BAJ$34K.?,B$327Nl>�4'=LE�$'&D2HN).0$'.:6m27(+$'&D254�k0c�=?4�b0c�<r(+P+P@>v=?4-E�.xEdC)P;$'(;y

90.04-(+.0$32d*3/1.?,B2?6S4'25|L.04-N)P+27*'*O=?>Z$'&D2\EH25$'&)=JN�C)*327NWVq�w&D2d*3/1.?,B2d<O(+P+PW&).g9?2H.?*qEn.?"UiMN)(QEH27")*'(;=L"1*
=?4�90.04-(+.0R1P+27*t.?*OEH27.?*'CD4'27EG27"U$'*�2BA:$34-.?,B$327NWV�}q>@,B=LCD4K*32?6)"IC1EH254'=LC)*�EH27.?*-CD4'27EH27"I$'*w,5.?"`RS2T2BAIy
$34-.?,B$327Nh>�4'=LE�$'&D28N).0$'.:6WR1CD$T.%&)(;|L&D254T"IC1E�RS254q=?>uEH27.?*'C)4'27EH27"I$'*qN)=I27*T"D=?$f.?P;<�.7i:*T(+EH/1P;ix.
RS25$3$3254T*3/1.?,B2�>�=?4T,5P+.?*'*'(;{[,5.0$'(;=L"M/1C)4'/S=L*327*5V�!�"�*3=LEH2d,5.?*327*56W&).g9J(+")|]EH=?4'2dEH27.?*'CD4-27EH27"U$'*q,5.?"
i:(;27P+N�P;=g<t254F,5P+.?*'*-(;{1,5.0$'(;=L"�.?,5,5CD4-.?,Bih.?")Nh(+"�=?$'&D254-*f.`*'(+")|LP;2\EH27.?*-CD4'27EH27"I$F,5.?"h/)4'= 9J(+N)2\$'&D2
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àóæb?áÓÝÏ âóæ�þ è×þ�� âãäýü�âóÞêåóäñøÿøöÏ âóÏ�ëcg-è þ Þêå æ3� �áÜ�ä�� äñè âóÏ âóæ�þ è � ä àãäñÜ�äñÓýâãäñøÿÏ�� ÞáÏõø 7 åóäÝä Ïõà Ï��×äÝâóïöþ ø�Òþõå øáÏ âóÏ åóäñøáÞöÓýâóæ�þ è Ñ ÷ âóïêä Óýþ
� Ñ æßèöÏ âóæ�þ è þ�� èêäñæ�é ï Ñ þ Þêåçæßèöé äñÜßä��×äñè âóàNJÐÓýþ èöàçæßøêäÝåóäñøÿÏõà àóæ�ÑáÜßæùèêé à(K
âãþ �Òþõå�� Ï+�áÏ åóäñè âØäñÜ�ä��×äñè âÝëcg âîæßàÕäýü�� äñÓýâãäñø âóïöÏ â�� ÏõÞöàóàóæùÏõè � ÷ åçÏ�� æùøöà �öåóþ � æßøöä àóæ3� æßÜùÏ åÕåóäñàóÞöÜ�âóàñë
7 ïöä ïöäñæ�é ï âÕþ�� âóïêäûâãåçäÝä æßàØæ3��� þõåçâóÏõè â �ÒþõåØâóïêä ÏõÜ�éõþõå æ�âóï���
 � ä �öåçäñàãäñè âãäñø â � þ � Ï ÷ àîþ�� àãäñÜ�äñÓýâóæßèêé
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Ïõè Ïõøêä"Y ÞöÏ âãä×ïêäñæ�é ï â	�ûþ èêäôâóïöåóþ Þêé ï âóïêä�� Ï åçæßÏõèöÓýä þ��îàãþ
� äôþ��Õâóïêä �×äñÏõàóÞöåóä��×äñè âóà�JÐÜßþ � �áÏõàóà(K
Ïõèöø âóïêäûþõâóïêäÝå � æ�âóï×âóïêä Þöàóä þ�� Ï ÓÝÜßÏõàóàóæb?öäÝåñë 7 ïêä ÜßÏ âãâãäÝåîþ èöä é æ0�õäñàîÏ ÓÝÜ�äñÏ å æßøöäñÏ þ�� âóïöä þ��öâóæ3� ÏõÜ
ïêäñæßé ï âûþ�� âóïêä âãåóäÝäñàñë g èòþ Þêå äýü�� äÝå æ3�×äñè âóà � � ä Þáàãäñø�_ÙÜ�ä	�õäñÜßàñë

7 ïêäÛÞöàãäÛþ�� �ôÞöÜßâóæ�åóäñàãþ ÜßÞöâóæ�þ è ÏõÜßÜ�þ � à âóïêäÿÞöàãä þ�� ÞáèöàóÞ5� äÝå-��æßàãäñø ÓÝÜßÏõàóàçæ ?áÓÝÏ âóæ�þ è âãäñÓ ïöèöæZY Þêäñà

àóæùèöÓýä âóïêä è Þ � Ñ äÝå þ��ØäñÜ�ä��×äñè âóà Ïõèöø ÞáèöÓýäÝåóâóÏõæßè â ÷ æùèòâóïêä äñÜ�ä��×äñè â � ÏõÜßÞêäñà Ï åóä åóäñøöÞöÓýäñø ë�9 âóæßÜùÜ �
æ0� âãåçÏõæùèöæßèêé øöÏ âóÏÿàãäÝâóà Ï åóäôÏ2� ÏõæùÜßÏ ÑáÜ�ä � àóÞ5� äÝå-��æßàãäñøòÓÝÜßÏõàçàóæ ?áÓÝÏ âóæ�þ è*�öåóþ � æßøöäñà Ñ äÝâãâãäÝå åçäñàóÞöÜ�âóàûÑ þõâóï�Òþõå àóæßèöé Ü�ä Ïõèöø � ÞöÜ�âóæ�åóäñàóþ ÜßÞêâóæ�þ è ë

í ä äýü � äÝåçæ �×äñè âãäñø � æ�âóï Ïôèêä � àóäÝâîþ��1< þ àóæ�âóæ�þ èöÏõÜ� þ è âóæ�é Þöæ�â ÷ ( èöïöÏõèöÓÝæùèêé JV<� ( K �ÒäñÏ âóÞêåóäñà
âóïöÏ â æ � �öåóþ �õä âóïöä ÓÝÜßÏõàóàóæ ? ÓÝÏ âóæ�þ è åóäñàóÞöÜ�âóàñë 7 ïêä×àãâãåçäñèêéõâóï þ�� <� ( �ÒäñÏ âóÞêåóäñà6�Òþõå ÓÝÜßÏõàçàóæ ?áÓÝÏ âóæ�þ è
åóäñÜùæ�äñàîþ èÿâóïêä:�ÐÏõÓýâ âóïáÏ â <" ( � æßÜùÜêäñèöÓýþ ÞêåçÏ éõä Óýþ è âóæ�é Þêþ Þáà åçäÝé æ�þ èöà æßè âóïêä øáÏ âóÏ � äñæ�âóïêäÝåûæ3� Ï éõäñà
þõå �õþ ÜùÞ��×äñà � æßèöàóâãäñÏõøúþ�� ÓÝÜùÞöàãâãäÝåçæßèöé Óýþ
� � ÏõÓýâ åóäÝé æ�þ èáàûæßè âóïêä+�ÒäñÏ âóÞêåóä øêþ
� Ïõæùè ë�U è æ3� � þõåóâóÏõè â
øöæùàãâóæßèöÓýâóæ�þ è âãþ Ñ ä�� Ïõøêä æùà âóïöÏ â âóïöä@<� ( à Ï åóäÿæßèöøêä	� äñèöøöäñè â þ�� âóïêä ÏõÜßéõþõåçæ�âóï�� Þáàãäñø � âóïêäÝ÷
Ï åóä æùèöÓÝÜßÞöøêäñøÿÏõà �áÏ åçâûþ�� âóïêäôÓÝÜßÏõàóàóæ ? ÓÝÏ âóæ�þ èúà �áÏõÓýäõë 7 ïöæßà ÏõÞêé
�×äñè âóÏ âóæ�þ èòþ�� âóïêä à � ÏõÓýä ïöÏõàûâóïêä
øöæùàóÏõø5� Ïõè âóÏ éõäÙþ��îâóïöäÙæùèöÓýåóäñÏõàãäñø Óýþ
� �áÞöâóÏ âóæ�þ èöÏõÜÕÓýþ
� �áÜßäýü�æ�â ÷ Ïõà+�×äñè âóæ�þ èêäñø Ñ ÷ � Ï âóÏõà A a	� _ C �
ÑáÞöâ àóæùèöÓýä âóïöæßàÙÏõøöøöæ�âóæßþ è � æßÜßÜîÓýþ
� äòæßè Ï åóäñøöÞöÓýäñø à � ÏõÓýäòÏ â×âóïêäúïöæ�é ïêäñàãâ×Ü�ä	�õäñÜ þ�� âóïêäúâãåóäÝä �
æ�â æùà èêþõâ âóïöÏ âôäýü � äñèöàóæ3�õäõë �òþõåóäÝþ �õäÝå � ÏõøöøöæùèêéQIúøöæ3�×äñèáàóæ�þ èöà âãþ Ïòà-�áÏõÓýä þ�� E �úþõå�I _ æßà èêþõâ

âãþ þ Óýþ àãâóÜß÷õë9g â ÓÝÏõè Ñ ä äýü � äñÓýâãäñø âóïöÏ â âóïêä <� ( � äñÏ âóÞöåóäñà � æßÜßÜ Ñ ä �×þ àãâ ïêäñÜ0���ÐÞöÜ � ïêäñè ÓÝÜßÏõàóàãäñà

Ï åóä×øöæùàãâãåçæ�ÑáÞöâãäñø æßè åóäÝé ÞáÜßÏ å Óýþ
� �áÏõÓýâ åçäÝé æ�þ èöà � àóæ � æßÜßÏ å âãþúâóïêä×þ èêäñà àçïêþ � äñø æßè âóïêä �öåóä	��æ�þ Þöà
?öé ÞöåóäñàSJÐÏõèöøòÏõà �×þ àãâ äýüêÏ�� �áÜ�äñà æßè âóïêä Üßæ�âãäÝå Ï âóÞêåóä K ë

g â æßà ÏõÜßàóþ � þ àóàóæ�ÑáÜßä âãþ/� þ øöæ3� ÷ âóïöäØÓÝÜßÏõàóàóæ ? ÓÝÏ âóæ�þ è ÏõÜ�éõþõåçæßâóï�� àÝëD: èêäÕþ��öâóæ�þ è æùà âóïöÏ â �öåóäñàóäñè âãäñø
Ñ ÷ 7 ïêäñæßÜßäÝåôÏõèöø � æßàóÜßäÝå A a e _GC � ïöþ æßèöÓÝÜùÞöøêäÛÏ � äñæßé ï âóæßèöé;�ÐÏõÓýâãþõåÙâóïöÏ âÙÑáÏõÜßÏõèöÓýäñà âóïêäÿåçÏ âóæ�þ þ��
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Óýþ è âóæ�é Þöæ�â ÷ Ïõèöø Óýþ
� � ÏõÓýâóèêäñàóà � þõå âóïêä ÓÝÜùÞöàãâãäÝåçàÝë[U èêþõâóïêäÝå àãþ ÜßÞêâóæ�þ è æßà âóïöÏ â þ�� � Ï âóÏõà Ïõèöø

� æßâãâóÜ�äÝå A a	� _DC � ïêþ Þáàãä é Ü�þõÑáÏõÜ Ïõèöø Üßþ ÓÝÏõÜ àãâóÏ âóæùàãâóæßÓÝàòÓýþ
� � Þêâãäñø �Òåóþ
� âóïêä æ3�ÛÏ éõä âãþõéõäÝâóïêäÝå� æßâóï �áæ ü�äñÜêÓýþ èöèêäñÓýâóæ0��æ�â ÷Ùæßè5�Òþõå�� Ï âóæßþ èÙâãþ �öåóþ � æßøöä Ï àóæ3� ÞöÜ�âóÏõèêäÝþ Þáà � äñÏ âóÞêåçä à �áÏõÓýä = æ3�ÛÏ éõä à �áÏõÓýä
ÓÝÜßÞáàãâãäÝåçæßèêéêëag âûåóä�� ÏõæßèáàûÏõà �ÐÞêåóâóïêäÝå � þõåOh âãþ âãäñàãâ âóïöäñàãä ÏõèöøúþõâóïöäÝå ÏõÜ�éõþõåçæ�âóï � àÝë

A æßèáÏõÜßÜ�÷ � Ñ þ ÞöèöøáÏ åó÷ôåçä
?áèêä��×äñè â � Ïõà Óýþ
���áÏ åóäñø Ñ äÝâ � äÝäñèÿÏ��*)BA Ï����öåóþ ÏõÓ ï ÏõèáøÛÑáÞöâãâãäÝå-,ö÷
?áÜßâãäÝåçà�J . A�K ë�. A àÕÏ åçä àãâãäÝäÝå Ï ÑáÜ�ä Ïõèöæßàãþõâãåóþ�� æßÓîàãâãå ÞöÓýâóÞêåóäñà âóïöÏ â âãåó÷ âãþ ÓÝÏ��öâóÞêåçä ÞöèáøêäÝå äñÏõÓ ïÙþ��áæ�âóà� æùèêé à äñÜ�ä��×äñè âóà Ñ äñÜßþ èêé æßèêé âãþ øöæ
	 äÝåóäñè â ÓÝÜùÏõàóàãäñàÝë 7 ïêä þõåçæ�äñè âóÏ âóæ�þ èÙþ�� âóïêä ?áÜ�âãäÝå à æùà øöäÝâãäÝå�� æßèêäñø
Ñ ÷ âóïêä Ñ þ ÞöèöøöÏ åó÷×Óýþ èöøáæ�âóæ�þ è þ�� âóïêä äñÜ�ä��×äñè âóà þ�� âóïêä à �áÏõÓýä � ïöæßÓ ï æùà'�öåçþ��áÏ é Ï âãäñøúøêþ � è � Ï åçøöà�Òåóþ
� âóïêä âãþ��úÜ�ä	�õäñÜ þ�� âóïêä âãåóäÝäõëÕíðïêäñèÿâóïêä ÑáÞêâãâãäÝå-,ö÷ æùàØäýü�âãäñèöøêäñøÿâãþ�I�G � æ�â ÓÝÏõè âóÏ!hõä Ï Óýþ èöæßÓ
þõå � ÷ åçÏ��ÛæßøöÏõÜîàçïöÏ�� ä � � äúÓçïöþ àãä � ÷ åçÏ�� æßøáÏõÜ �Òþõå äñÏõàóäúþ�� æ3� �áÜßä��×äñè âóÏ âóæßþ è � æßâóï àóÏ âóæùà �ÒÏõÓýâãþõåç÷
åóäñàçÞöÜ�âóàÝë 7 ïêä . A à þ Þêâ � äÝå-�Òþõå�� âóïêä � Ï åOhõþ2��æßÏõè Ï�� �öåóþ ÏõÓçï ë 7 Ï ÑáÜ�ä _ ëba �öåóäñàãäñè âóà ÏúàóÞ�� � Ï åó÷
þ�� âóïêä åóäñàçÞöÜ�âóà �Òþõå âóïêä æ3�ÛÏ éõä þ�� I ëba@J4�(K ë
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g-è âóïöæßà ÓçïöÏ��öâãäÝå Ï àóäÝåçæ�äñà þ�� äýü�� äÝåçæ3�×äñè âóà � æ�âóï âóïêä��Z=	� 7 9 ÏõÜ�éõþõåçæßâóï�� � æßÜßÜØÑ ä �öåóäñàóäñè âãäñø ë
7 ïöäÿàãäÝâ×þ�� 1 æ3� Ï éõäñà �Òåóþ
� ) Ïõèöøöäñè A a�E4eGC � æßÜßÜîÑ ä Óýþ
���áÏ åóäñø � æ�âóï Óýþ�=ìþ�ÓÝÓÝÞêåóåóäñèáÓýä � øöÞöä âãþ
æ�âóà�� þ�� ÞöÜßÏ åçæ�â ÷ � âóïöä Ñ äñàãâ þ��+) Ïõèáøêäñè&% à åçäñàóÞöÜ�âóà ��' . < Ïõèöø �)(�� åçþ
� A a a�EDC � Ïõèöø âóïêä � Ï âãäÝå =
àóïöäñø âãåçÏõèöà-� þõå��ÛÏ âóæ�þ è<A a	�!e�Cìë 7 ïêäñàãä äýü�� äÝåçæ3�×äñè âóàîÏ åçä èêäñÓýäñàçàóÏ åó÷×âãþÙÓýþ
� �áÏ åóä��Z=	� 7 9 Ï é Ïõæßèöàãâ

øöæ�	 äÝåóäñè âûÓÝÜßÏõàóàóæb?áÓÝÏ âóæ�þ èòÏõÜ�éõþõå æ�âóï�� àûÏõèöø � äñÏ âóÞêåçä äýü âãå ÏõÓýâóæ�þ èòâãäñÓ ïöèöæZY ÞêäñàÝë

7 ïêäñè � �õþ ÜßÞ�� äÝâãåçæßÓ äýü � äÝåçæ �×äñè âóàÕÏ åçä �öåóäñàãäñè âãäñø � æ�âóïÙâ � þôàãäÝâóàÕþ�� Ï åóâóæ ?áÓÝæßÏõÜêøáÏ âóÏ Ïõèöø×âóïêåóäÝä
�;)\g-à þ�� ï Þ�� Ïõè h�èêäÝäñàÝëZU àôÏõè Ï����áÜßæùÓÝÏ âóæ�þ è þ�� âóïêä àóäÝé
�×äñè âóÏ âóæßþ èöà âóïáÏ â ÓÝÏõè Ñ äÛþõÑöâóÏõæßèêäñø �
âóïêä ÓÝÏ åçâóæßÜßÏ éõäñà þ�� â � þÛþ�� âóïêä �;)\g-à � äÝåóä äýü�âãåçÏõÓýâãäñø ë
� 0+* 2 4 , �.- �:; �0/2123546- �:;&365

7 Ï ÑáÜ�ä ] ëba;�öåóäñàãäñè âóàÛÓ ïöÏ åçÏõÓýâãäÝåçæùàãâóæßÓÝà þ�� âóïöä�1 æ � Ï éõäñàÛÓýþ
� � þ àãäñø þ�� øöæ
	 äÝåóäñè â èöÏ âóÞêåçÏõÜ âãäýü =
âóÞêåçäñà � Ïõà � äñÜßÜûÏõàÛâóïêä ÓÝÜßÏõàçàóæ ?áÓÝÏ âóæ�þ è øöäÝâóÏõæßÜßà �ÒþõåÛäñÏõÓçï þ�� âóïêä��úë 7 ïöä �×äñÏõàóÞêåóä�� äñè âóà � äÝåóä
àãäñÜßäñÓýâãäñø �Òåóþ
� âóïêäF9;:N< àóÞêÑ;=ìÑáÏõèöø ?áÜ�âãäÝå æßèêéTJ � æ�âóïêþ Þöâ ' ( A�K âóïêåçþ Þêé ï âóïêä*. ïöÏ âãâóÏõÓ ïöÏ åó÷ ÷ Ï
à � ÏõÓýäõë 7 ïêäñè � � þõå äñÏõÓçïúàãäñÜ�äñÓýâãäñø��ÒäñÏ âóÞêåóä � Ï 869 þ�� _ Ü�ä	�õäñÜßà � Ïõà Óýþ èöàãâãåçÞáÓýâãäñø Ïõèöø âóïêä ÓÝÜßÏõàóàóæ ?;=
ÓÝÏ âóæ�þ è � Ïõà'� äÝå-�Òþõå��×äñø Ï â âóïêä ïáæ�é ïêäñàãâîÜßä	�õäñÜ � æßâóï Ïõèöø � æ�âóïêþ ÞêâØâóïöäB<� ( �ÒäñÏ âóÞêåóäñàÝë . ÞêâãâãäÝå�,ö÷
?áÜßâãäÝåçà � äÝåóäúÞöàãäñø âãþ åóä
?áèêä âóïêä Ñ þ ÞöèáøöÏ åçæ�äñà þ è âóïêä øêäñàóÓýäñè âÙþ�� âóïêä*8:9ôë 7 þ ä	� ÏõÜßÞöÏ âãä âóïêä� äÝå-�Òþõå�� ÏõèöÓýä þ�� âóïêä �öåóþ�� þ àãäñø �×äÝâóïêþ�øQJ �Q=	� 7 9 K � Ï Óýþ
� �áÏ åçæßàóþ è � Ïõà �ÛÏõøêä Ï é Ïõæßèöàãâ âóïêäûÑ äñàãâ
åóäñàçÞöÜ�âóàÕþ�� ) Ïõèöøêäñè � âóïêä åçäñàóÞöÜ�âóàîþ�� :'$ãÏõÜùÏ A a a�EDC � ïêþôÞáàãäñø ' þ ÓÝÏõÜ#. æßèöÏ åó÷+< Ï âãâãäÝåçèöàNJ ' . < KÕÏõèöø
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âãþÛÓýþ èáàãâãåçÞöÓýâûâóïêä%. ïáÏ âãâóÏõÓçïöÏ åó÷ ÷ Ïÿà �áÏõÓýä@J ?öé Þöåóä�] ëba	�;JÐÏ K K ë

g â ÓÝÏõè Ñ ä æ3��� äñøöæßÏ âãäñÜ�÷ èêþõâóæßÓýäñø âóïöÏ â â � þ ÑáÏõèáøöà	� 8 `)` � � � � � ïáæßÓçï Óýþõåóåóäñà � þ èöøúâãþÿâóïêä Ü�þ ��áÏõàçàôÑ Ïõèöøöà � øêþ
�ÛæßèöÏ âãäÿâóïêäòøöæßàóÓýå æ3� æßèöÏ âóæßþ è � ïöæßÜßäÛâóïêäúøöæßàóâóÏõèöÓýä þ�� âóïêä �áÏõæ�å 2 ���Yd��3E>	?;@; ��dÙæßà�öå ÏõÓýâóæßÓÝÏõÜßÜ�÷ �ÝäÝåçþòÓýþ
� �áÏ åóäñø � æßâóï âóïöä åçäñàãâ þ�� âóïêä×à � ÏõÓýäõë�g �îâóïêä � Ï åóé æùèöÏõÜßà � äÝåçä ÓÝÏõÜßÓÝÞöÜßÏ âãäñø
øöæßåóäñÓýâóÜ�÷ � âóïêäúÜ�þ � �áÏõàóà � þ ÞöÜßø øêþ
�ÛæßèöÏ âãäúÏõèöø âóïêäòøöæßàçÓýåçæ3� æßèáÏ âóæ�þ è þ�� âóïêäúÑ þ èêäúÏõèöø âóæßàóàóÞöä

ÓÝÜßÏõàçàãäñà � � ïöæßÓ ï Ï åóä øöæ��ÛÓÝÞáÜ�âîâãþ àãäÝé
� äñè â � JÒâóÏ ÑáÜßä eêëba æßè ÓçïöÏ��öâãäÝå e K � � þ ÞöÜùø Ñ ä äñÏõàóæßÜ�÷��×äÝåóéõäñø ë
A æ�é ÞêåçäB] ëba	�iJÒÑ K �Ýþ þ
� àôæßè âãþ âóïêä . ïöÏ âãâóÏõÓçïáÏ åó÷ ÷ Ï à � ÏõÓýä þ�� âóïêä Ñ þ èêä =ìâóæßàóàçÞêä �áÏõæ�åñë � äÝåóä � ä
ÓÝÏõèÿàãäÝä âóïöÏ â àãþ
� ä �ÒäñÏ âóÞêåóäñà	�58 ^ ` � � � ( � � ( ������� � �áåóþ2��æßøêä øáæßàóÓýåçæ3�ÛæßèöÏ âóæ�þ èÙÑ äÝâ � äÝäñè Ñ þ èöä ÏõèöøÛâóæßàóàóÞêä �
Ïõèöø âóïöä Ü�þ � �áÏõàóàûÑáÏõèáøöàûïêäñÜ0�áàûøáæßàóÓýåçæ3�ÛæßèöÏ âãä âóïêä åóäñàãâ þ�� âóïêä ÓÝÜùÏõàóàãäñàÝë

7 ïêä àãä"Y Þêäñè âóæßÏõÜ �Òþõå � Ï åçø ÓÝÜßÏõàçàóæ ?áÓÝÏ âóæ�þ è � Ïõà � äÝå-�Òþõå��×äñø � æ�âóïúâóïêä Ü�þ � �áÏõàóà/� äñÏ âóÞêåçä � 8 � � �
ÏõèöøÙâóïöä�?áåçàãâ ]:� äñÏ âóÞöåóäñà �Òåóþ
� âóïêäûþõåçøêäÝåçäñø×àãâóÏ âóæßàãâóæßÓÝà � 8�� þ�� âóïêäûÑ þ èêä =ìâóæßàóàçÞêä . ïöÏ âãâóÏõÓ ïöÏ åó÷ ÷ Ï
à � ÏõÓýä � ïöæßÓ ïòÓýþõåóåóäñà � þ èöø âãþ5� 8 ^ ` � � � ( � � x � x � � ^ ë

7 ïöæßà àãäñÜ�äñÓýâóæ�þ èòþ�� �ÒäñÏ âóÞêåóäñàûåçäñøöÞöÓýäñøúàóæ�é èáæ ?áÓÝÏõè âóÜ�÷Ûâóïêä Óýþ
���áÞêâóÏ âóæ�þ èöÏõÜ Ñ Þêåçøêäñè àóæßèáÓýä þ èöÜ�÷

âóïêäñàóä�� äñÏ âóÞöåóäñà � äÝåóä ? Ü�âãäÝåóäñø ë 7 ïêä ?áèöÏõÜ �ÛæßàóÓÝÜßÏõàóàçæ ?áÓÝÏ âóæ�þ è þõÑöâóÏõæùèêäñø � Ïõà � ëba � � æ�âóï 1�� äñÏ =
âóÞêåçäñàÝë�A æ�é Þêåóä�] ëba	��JÐÓcK �öåóäñàãäñè âóàûâóïêä æ � �öåóþ �õä��×äñè â æßèÿâóïêä ÓÝÜßÏõàóàçæ ?áÓÝÏ âóæ�þ èúÏõàûâóïöä � äñÏ âóÞöåóäñà Ï åóä
æßè âãåóþ�øöÞöÓýäñøÿâãþ âóïêäôÓÝÜßÏõàóàóæ ?áäÝåñë

7 ïêä%�áåóä	� æßþ Þöà ÓÝÜùÏõàóàóæ ?áÓÝÏ âóæßþ è þ�� âóïêä øáÏ âóÏ � Ïõà Ï �ÒÞáÜßÜ �õþ ÜßÞ �×äÝâãåçæßÓ ÏõèöÏõÜ�÷�àóæßà � � æ�âóï Ï àóæßèêé Üßä

åóäñàóþ ÜßÞêâóæ�þ è àóÞ5� äÝå-��æßàãäñø ÓÝÜßÏõàçàóæ ?áÓÝÏ âóæ�þ è ë 7 ïêäÿèêäýü�â àãâãä	� � Ïõà âãþ Óýþ
���áÏ åóäÿâóïêäñàãäÿåóäñàóÞöÜ�âóà � æ�âóï
â � þ þõâóïöäÝå øöæ
	 äÝåóäñè âÕâãäñÓçïöèáæZY Þöäñà	� Ï+� äÝå = àçÜßæßÓýäûàãäÝé
�×äñè âóÏ âóæ�þ è � Ïõèöø �Q=	� 7 9×ÓÝÜßÏõàóàóæ ? ÓÝÏ âóæ�þ è�J � æ�âóï
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7 äñÓ ïöèöæZY Þêä � æßàóÓÝÜßÏõàçàóæ ?áÓÝÏ âóæ�þ è�J � K
E�G 9�æßèêé Üßä åçäñàãþ ÜßÞêâóæ�þ è � ë5]
I�G 9�æßèêé Üßä åçäñàãþ ÜßÞêâóæ�þ è � ëba
I�G �Z=	� 7 9 ] ë �

<" ( à � d YNI K ë 7 ïêä åóäñàóÞáÜ�âóà þõÑöâóÏõæßèêäñø×Ï åóä �áåóäñàãäñè âãäñø×æßè âóÏ ÑáÜ�ä\] ë _ ëÕí ïáæßÜ�ä âóïêäûåóäñàóÞöÜßâóà �Òåóþ
� âóïêä

E�G ÏõèáøiI�G àóæùèêé Ü�ä åóäñàóþ ÜßÞêâóæ�þ è Ï åçä ÓÝÜ�þ àãä � âóïêäÿÞöàãä þ�� � ÞöÜ�âóæ�åçäñàãþ ÜßÞêâóæ�þ è æ � �öåóþ �õäñà âóïêä åóäñàóÞöÜ�âóà
Ñ ÷ �×þõåóä âóïöÏõèjE�� ë 7 ïêä ÓÝÜßÏõàóàóæb?áÓÝÏ âóæ�þ è � æ�âóï Ï �ôÞáÜ�âóæ�åóäñàãþ ÜùÞêâóæ�þ è ÏõÜ�éõþõåçæßâóï�� æ � �öåóþ �õäñàÛâóïêä
åóäñàçÞöÜ�âóàûÏõèöø��áåóþ øáÞöÓýäñàûÏ�� ÞöÓçï à-�×þ þõâóïêäÝå åóäÝé æ�þ è ÓÝÜßÏõàóàóæb?áÓÝÏ âóæ�þ è ëe9 þ
� ä þ�� âóïöä äÝåóåóþõåçà Ï åóä øöÞêä
æßè �áÏ åçâ âãþ �ÛÏ é èêäÝâóæßÓ×æßèöïöþ
�×þõéõäñèêäñæ�â ÷ Ï åóâãä	�ÐÏõÓýâóà ÏõÓýåóþ àóà âóïêä æ3� Ï éõä � ïöæùÓçï � äÝåçä èêþõâ ïöÏõèöøöÜßäñø
äýü��áÜßæßÓÝæßâóÜ�÷õë g â àóïêþ ÞáÜßøúÑ äôèêþõâãäñø âóïöÏ â âóïêäÙÓÝÜßÏõàóàóæb?áÓÝÏ âóæ�þ èòåçäñàóÞöÜ�âóà � ÏõÜ�âóïêþ Þêé ï èêþõâ ÏõèöÏ âãþ
� æßÓÝÏõÜùÜ�÷� äÝå-�ÒäñÓýâ � æßÜùÜßÞöàãâãåçÏ âãäÙâóïêä ÞöâóæßÜßæ�â ÷ þ�� âóïêäÛÞöàóä×þ�� âãäýü�âóÞêåóä � äñÏ âóÞêåçäñà æßè �;)\g ÓÝÜßÏõàóàçæ ?áÓÝÏ âóæ�þ è ë 7 � þ
àóÜùæßÓýäñàûæßèúàóÏ é æ�âãâóÏõÜ �áÜßÏõèêä � æßâóï âóïêäñæ�å åóäñà-� äñÓýâóæ3�õä ÓÝÜßÏõàóàóæ ? ÓÝÏ âóæ�þ èöàûÏ åóä �áåóäñàãäñè âãäñøòæßèh?öé Þêåçä�] ëba a ë

A æßèáÏõÜßÜ�÷ � Ï��õþ ÜßÞ �×ä åóäñèöøöäÝåçæßèêéÙþ�� âóïêä àãäÝé
� äñè âãäñø Ñ þ èêä æßà �öåçäñàãäñè âãäñø æßèZ?öé Þöåóä�] ëba�E ë Aêþ Þêå
ÏõèöÏ âãþ
�ÛæßÓÝÏõÜêàãâãåçÞöÓýâóÞöåóäñà �öåóäñàãäñè âÕæßè âóïöä��;)\g øöÏ âóÏ àãäÝâÕÏ åóä ÓÝÜ�äñÏ å Ü�÷ æßøêäñè âóæ ?áÏ Ñ Ü�ä��#��
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� Ïõè ÞáÏõÜ àãäñÜ�äñÓýâóæßþ èòþ��ÕâãåçÏõæßèáæßèêé øöÏ âóÏ æßè��;)\g øöÏ âóÏ àãäÝâóà ÓÝÏõè Ñ ä Ï àóÜßþ � Ïõèöøòøöæ�� ÓÝÞöÜ�â �öåóþ�Óýäñàóà �
Ïõèöø×æßâ ïáÏõà âóïêä øöæßàóÏõø�� Ïõè âóÏ éõäûþ�� âãå Ïõæßèöæßèêé ÏõèöøÙâãäñàãâóæßèöé þ èÙâóïêä àóÏ��×ä øöÏ âóÏ � ä	�õäñè æ0� âóïêä âãåçÏõæßèöæßèöé
àóÏ����áÜ�äñà Ï åóä à-� ÏõÜßÜÕÓýþ
� � Ï åóäñø � æßâóï âóïêäÛàóæ �Ýä þ�� âóïêäÛøöÏ âóÏ�ë 7 ïêä �Òþ ÜßÜ�þ � æßèêéòàãäñÓýâóæßþ è �öåóäñàóäñè âóà
âóïêäôåóäñàóÞöÜßâóà � þõå ÞöèöàçÞ5� äÝå-� æùàãäñø àãäÝé
�×äñè âóÏ âóæ�þ è � þõå âóïêä+9>< �6) �*)fg øöÏ âóÏÛàóäÝâóàÝë 7 ïêäôàãäÝâóà � äÝåóä
ÓÝÜßÏõàçàóæ ?öäñø Ïõèöø âóïöä Ñ þ èêä � Ïõà àãäÝé
�×äñè âãäñø � æ�âóï âóïêä þõÑ�$-äñÓýâóæ3�õä þ�� Þáàóæßèêé âóïáæßà Ïõà Ïõè æßèöæ�âóæùÏõÜ

Óýþ èöøáæ�âóæ�þ è �Òþõå äýü âãå ÏõÓýâóæßèêé âóïêä ÓÝÏ åçâóæßÜßÏ éõä þ�� âóïêä h�èêäÝäõë
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øêäñàçæ�åóäñø � �Òþ Þêå � � Ïõà �öåçþ2��æßøêäñø Ñ ÷ âóïêäúÞöàãäÝå Ïõèáø âóïêäòàóÞêÑ>=ìÑ Ïõèöøöàôþ�� âóïêäF9 :�< � äÝåçäòàãäñÜ�äñÓýâãäñø
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� Ïõè ÞöÏõÜßÜß÷õë 7 ïöäB9;:�< � äñÏõàóÞêåóä��×äñè âîà � ÏõÓýä þ��! ÏõàãäBE æùàØàóïêþ � è æßè+?áé Þêåóäf] ë
1 JÒÑ K ë . äñàóæùøêäñàØâóïêä
Ü�þ � �áÏõàóà � âóïêä àóÞêÑ;=ìÑáÏõèöøöà âóïöÏ âÕÏ���� äñÏ å âãþ é æ3�õä éõþ þ�ø×øöæßàóÓýåçæ � æßèöÏ âóæ�þ è þ��öâóïêäûÓÝÜßÏõàóàãäñàÕÏ åçä 8 ` � � � ^ � {� ïáæßÓçï Óýþõåóåóäñà � þ èöø âãþ âóïêä ïöæ�é ïöäÝå��Òåóä"Y ÞêäñèöÓÝæ�äñàÝë Aöþõåúâóïêä �õþ ÜßÞ��×äÝâãåçæùÓ ÓÝÜßÏõàçàóæ ?áÓÝÏ âóæ�þ è � âóïêåóäÝä
ÏõèöÏõÜßþõéõþ ÞöàûÑáÏõèöøáà � äÝåóä àóäñÜ�äñÓýâãäñø � èöÏ�� äñÜ�÷h8 ^ � � � x �áÜùÞöà âóïêä Ü�þ � �áÏõàóà 8 `)` ë 7 ïöä Óýþõåóåóäñà � þ èöøöæùèêé� þ àóæ�âóæßþ èöàÛÏ åóä àóïêþ � è æßè ?áé Þêåóä ] ëba�I ë �òþõåóä �ÒäñÏ âóÞêåóäñà Óýþ ÞöÜßø ïöÏ2�õä Ñ äÝäñèðàãäñÜ�äñÓýâãäñø ÑáÞöâ âóïêä

Óýþ
� � Ü�äýü�æßâ ÷ � þ ÞöÜùøúïöÏ��õä æùèöÓýåóäñÏõàãäñø ë
7 ïêä � äÝå-� þõå � ÏõèöÓýä×þ�� âóïêäÛÓÝÜßÏõàçàóæ ?áÓÝÏ âóæ�þ è àóÓçïêä�� äñà � Ïõà��×äñÏõàçÞêåóäñø þ è âóïêäÛÏ ÑáæßÜùæ�â ÷ âãþ Óýþõå =

åóäñÓýâóÜß÷ ÓÝÜßÏõàóàçæ0� ÷ âóïêä Ñ þ èêä àóæßèöÓýä âóïöæùàûÓÝÜßÏõàóà ÏõÜ�þ èöä � æßÜßÜ Ñ ä Þáàãäñø âãþ àãäÝé
�×äñè â âóïêä ÓÝÏ åóâóæùÜßÏ éõä ÜßÏ âãäÝå
þ è æßè âóïöæßà ÓçïöÏ��áâãäÝåñë 7 ïêä ÓýþõåóåçäñÓýâÿÓÝÜßÏõàçàóæ ?áÓÝÏ âóæ�þ è � Ïõà �×äñÏõàóÞêåçäñø Ñ ÷ ïöþ � �ôÞöÓ ï Ñ þ èêä � Ïõà
ÓÝÜßÏõàçàóæ ?öäñø ÓýþõåóåçäñÓýâóÜ�÷ æßèöàóæùøêä âóïöä Ñ þ èêä � Ïõà)h J '� % � K � Ïõèöø ïêþ � �ôÞöÓ ï Ñ þ èêä � ÏõàÛÓÝÜùÏõàóàóæ ?öäñø
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Ïõè Ï éõé Ü�þ
�×äÝåçÏ âóæ3�õä ÓÝÜßÞöàãâãäÝåçæùèêé ÏõÜ�éõþõå æ�âóï�� Ï â âóïêäÙïöæ�é ïöäñàãâ Üßä	�õäñÜ ë 7 ïöæßà é Ï2�õä �õäÝåó÷ éõþ þ�ø*��æßàóÞöÏõÜ
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íðæ�âóï âóïêä×ÓÝÜßÏõàóàóäñà âóïáÏ â � äÝåóä×àãäÝé
� äñè âãäñø �Òåóþ
� âóïêä+E�G øöÏ âóÏ � Ï � Ïõà)h � Ïõà6�Òþõå��×äñø � âóïêäñè� æßâóï þ èêäòàóÜßæßÓýäúþ�� âóïêä�I�G �ÒäñÏ âóÞêåóäñà � Ï àãäÝâ þ��6�×äñÏõèöà äñàóâóæ3� Ï âãäñà � äÝåóäòþõÑáâóÏõæßèêäñø � Ïõèöø âóïêäñè

âóïêäñàóä/� ÏõÜßÞêäñà � äÝåóä ÞöàãäñøÛâãþ ÓÝÜùÏõàóàóæ0�Ò÷Ùâóïêä øöÏ âóÏ æßè ÏôàóÞ�� äÝå�� æßàóäñø×àóÓçïêä�� äõë 7 ïêä�I�G øöÏ âóÏ àãäÝâ � Ïõà
ÓÝÜßÏõàçàóæ ?öäñøúæßè àóæßèêé Ü�ä Ïõèöø;�ôÞáÜ�âóæ�åóäñàãþ ÜùÞêâóæ�þ è � Ñ þõâóïòàóÞ5� äÝå-��æßàãäñø Ïõèöø ÞöèöàóÞ�� äÝå�� æßàóäñø ë5: èêä àóÜßæùÓýä þ��
âóïêä ÓÝÜßÏõàóàçæ ?öäñø åçäñàóÞöÜ�âóà æßà �öåóäñàãäñè âãäñøÙæßèS?öé ÞöåóäJ] ëbaL] Ïõèöø âóïêä ÓÝÜßÏõàóàçæ ?áÓÝÏ âóæ�þ èôåóäñàóÞöÜßâóà Ï åóä �öåóäñàóäñè âãäñø
æßè âóÏ Ñ Ü�ä�] ë5] ë

g-è âóïêäûâ � þ àóÓ ïêä��×äñà ��' . �ðÏõèöø �Q=	� 7 9 � âóïêäûÞöàãä þ�� âóïöä äñàóâóæ3� Ï âãäûþ�� âóïêä �×äñÏõèöàÕæ3� �áåóþ2�õäñø
âóïêä ÓÝÜßÏõàóàçæ ?áÓÝÏ âóæ�þ è � æßè Ñ þõâóï ÓÝÏõàãäñà×æùèöÓýåóäñÏõàóæßèöé '� % � ë g-è àóæßèêé Üßä åóäñàãþ ÜßÞöâóæ�þ èjJ '� K � % J � K � ÏõÜßàãþ
øêäñÓýåçäñÏõàãäñø � ÑáÞêâ èêþõâ àãþÿæßè �Q=	� 7 9 � âóïöæùà Óýþ ÞöÜßø Ñ ä øöÞêäôâãþÿÏõè æßèöÓýþõåóåçäñÓýâ ÓÝÜßÏõàóàçæ ?áÓÝÏ âóæ�þ è Ï â âóïêä

âãþ�� Ü�ä	�õäñÜÕâóïöÏ â æßà+�öåóþ�� Ï é Ï âãäñø øêþ � è � Ï åçøáàÝë 7 ïáæßà øöæßàóÏõø�� Ïõè âóÏ éõä ÓÝÏõè Ñ ä àóäÝäñè æßè âóïöä åóäÝé æ�þ è

þ��Øâóïöä%�áÏ âãäñÜùÜßÏ Ïõèáø æùè5� å Ï��áÏ âãäñÜßÜßÏ å �áÏõø!� Ï àãäñÓýâóæ�þ è Ñáæ�éõéõäÝå âóïöÏõè âóïêäÙÏõÓýâóÞöÏõÜ Ñ þ èêä æßà ÓÝÜùÏõàóàóæ ?öäñø
Ïõà Ñ þ èêä�J ?áé Þêåóä;] ëbaL]iJ4�(K K ë@U Üßàãþ Þ5� � äÝå6�áÏ åçâ þ�� âóïöä��áÏ âãäñÜßÜßÏúæùà � æßàóÓÝÜùÏõàóàóæ ?öäñø � � ïöæßÜ�ä âóïêä ij�k
àãâóæùÜßÜ øêäÝâãäñÓýâóà Ïõà Ñ þ èêä àãþ
� ä þ��Õâóïêä �áæ�ü äñÜßàûæùèúâóïöæßàûåçäÝé æ�þ è � âóïöä �Z=	� 7 9 �×äÝâóïêþ�ø ÓÝÜßÏõàóàçæ ?öäñàûâóïêä
Þ5� � äÝå �áÏ åçâ Ïõà ÑáÏõÓ2h éõåóþ Þáèöø ë

A æ�é ÞöåóäD] ëba21 �öåóäñàãäñè âóàûâ � þÛøáæ
	 äÝåçäñè â ��æ�ä � à þ�� Ï×ÓÝÜßþ Þöø þ�� � þ æßè âóà þ�� âóïöä Ñ þ èöä ÓÝÜùÏõàóà � ïêäÝåóä
âóïêä � æßàóÓÝÜùÏõàóàóæ ?áÓÝÏ âóæßþ èúþ��Õâóïêä�� Ï âãäñÜßÜßÏÛæùà ��æßàóæ�ÑáÜßäõë 7 ïöäôÞ5��� äÝå � Ï åóâ þ��Õâóïêä%�áÏ âãäñÜßÜßÏ æßà ÓÝÜùÏõàóàóæ ?öäñø
Ïõà ÑáÏõÓ2h éõåçþ ÞöèöøúÏõèöø âóïêä Üßþ � äÝå �áÏ åóâûäýü�âãäñèöøöà �×þõåóä âóïöÏõèúæßâ àçïêþ ÞöÜßø øêþ×æßè âãþÙâóïêä æßè5�ÒåçÏ��áÏ âãäñÜßÜùÏ å�áÏõø ëVg-è@?öé Þêåóä ] ëba21 JÐÏ K � âóïöæßà ÓÝÏõè Ñ ä Ñ äÝâãâãäÝå þõÑáàãäÝå-�õäñø ÏõàûÏ ïêþ Ü�ä æßè âóïêä Þ���� äÝå'�áÏ åóâ Ïõèöøÿàãþ
�×ä
àóÓÝÏ âãâãäÝåçäñø � þ æßè âóàûæßèúâóïêä Ü�þ � äÝå �áÏ åóâÝë
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9 äÝé
� äñè âóÏ âóæ�þ è þ�� Ï åóâóæßÓÝÞöÜùÏ å ÓÝÏ åçâóæßÜßÏ éõä×þ�� ï Þ�� Ïõè h�èêäÝäñà ïöÏõà Ñ äñÓýþ
�×ä Ï �õäÝåó÷ æ � � þõåóâóÏõè â ?öäñÜßø
A E _ � I�1 � a	��� � a�I � � a e�1 � a�_ E C � Ïõèöø �;)\g ïöÏõà%�áÜßÏ ÷õäñø Ïõè æ3� � þõåóâóÏõè â åçþ Ü�ä àóæùèöÓýä æ�â æßà Ï èêþ è =
æßè7� Ïõàóæ0�õä+�×äÝâóïêþ�øòÏõèöøúéõäñèöäÝåçÏõÜßÜ�÷ÿÓçïêäñÏ�� äÝå âóïáÏõèòÏ åóâóïêåóþ àçÓýþ�� ÷ � ïöæßÓ ïúïöÏõàûÑ äÝäñèúâóïêä éõþ ÜùøòàãâóÏõè =
øöÏ å ø �Òþõå øáæßÏ é èêþ àóæßèöéÛÏõèöø �×þ èöæ�âãþõå æßèêéÛÓÝÏ åóâóæùÜßÏ éõä øáÏ�� Ï éõä×Ïõèöø åçä	�áÏõæ�å A a e �DCìë 7 ïêäôæùè âãäÝåóäñàóâ æßè
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ÓÝÏ åóâóæùÜßÏ éõäõë 7 ïêä6� þ àóàóæ�Ñ æßÜßæ�â ÷ôþ�� 	 ��� 	��8� þõÑáàãäÝå-� Ï âóæ�þ è þ�� âóïêä6�öåóþõéõåóäñàóàçæ�þ èÛþ�� þ àãâãäÝþ Ï åóâóïêå æ�âóæßà � Ïõèöø
âóïêäûä	� ÏõÜßÞöÏ âóæßþ è×þ���� ïöÏ å�� ÏõÓýþ Ü�þõé æùÓÝÏõÜêâãåóäñÏ â-�×äñè âóàîïöÏõàîøêä	�õäñÜ�þ�� äñø �ÐÞêåóâóïêäÝåÕâóïêä æùè âãäÝåóäñàóâîæßèÙÓÝÏ åóâóæ =
ÜßÏ éõä àãäÝé
�×äñè âóÏ âóæ�þ è �Òåóþ
� �;)\g ë . äñàóæßøöäñàÕâóïêä âóïöæùÓOh�èêäñàóàØþ�� âóïêä ÓÝÏ åóâóæßÜßÏ éõä � âóïêäÝåóä æßàîÏõÜßàãþ æßè âãäÝåóäñàãâ
æßèÛÏõèöÏõÜ�÷�àóæßèêé âóïêä àóÞêå-�ÐÏõÓýä âãþ�� þõéõåçÏ��áï ÷×þ�� âóïêä ÓÝÏ åçâóæßÜßÏ éõä � æ�âóàîÓýþ è âóÏõÓýâûÏ åóäñÏõà � ÓÝÞêå-� Ï âóÞêåóä Ó ïöÏ åçÏõÓ =
âãäÝåçæùàãâóæßÓÝàûÏõèöøúÑ æ�þ
�×äñÓçïáÏõèöæßÓÝà A E _ CìëeAêþõå âóïöäñàãä åóäñÏõàãþ èáà � �;)\g àãä"Y ÞöäñèöÓýäñà ïöÏ2�õä Ñ äÝäñèúøêä	�õäñÜ�þ�� äñø
âãþÿïöæ�é ïöÜßæßé ï âûÏ åóâóæßÓÝÞáÜßÏ å ÓÝÏ åóâóæßÜùÏ éõä A
]4e � a�E�� Cìë�AáÏ â = àóÞ5���öåçäñàóàãäñø � åçÏõøöæ�äñè â äñÓçïöþ��áÞáÜßàãä àãä"Y ÞêäñèöÓýäñà
JW9 < �6) K ïöÏ��õä Ñ äÝäñè �áÏ åçâóæßÓÝÞöÜßÏ åçÜß÷ éõþ þ ø �Òþõå ÓÝÏ åóâóæßÜùÏ éõä àãäÝé
� äñè âóÏ âóæ�þ è A E _ � a e�1DCìë : èöÓýä âóïêä

àãä"Y ÞêäñèöÓýäñà âãþúïöæ�é ïöÜùæ�é ï âûâóïöä ÓÝÏ åóâóæùÜßÏ éõä ïáÏ��õä Ñ äÝäñè øêä	�õäñÜ�þ�� äñø � àãä�� æ = ÏõÞêâãþ
� Ï âãäñø �×äÝâóïêþ�øöà � þõå
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âóïêä àóäÝé
�×äñè âóÏ âóæßþ è èêäÝäñøòâãþ Ñ ä øêä	�õäñÜ�þ�� äñø âãþ � Ï!hõäôâóïêä âãþ þ Ü ÓÝÜßæßèöæùÓÝÏõÜßÜ�÷ � ÏõÜßÞöÏ ÑáÜ�ä A a e�1GCìë
U Óýþ
��� þ è âãäñÓ ïöèöæZY Þêä æßèòâóïêäôÓÝÏ åóâóæùÜßÏ éõä àãäÝé
�×äñè âóÏ âóæ�þ è æßàûâóïöäôÞöàãä þ��Øøêä	� þõå � Ï ÑáÜ�ä �×þ�øêäñÜßà

A a�I � C � ÷õäÝâ âóïêäñàãä âãäñÓ ïöèöæZY Þêäñà èöþõå�� ÏõÜßÜ�÷ åóä"Y Þöæ�åóä ÞöàãäÝå æßè âãäÝå��õäñè âóæ�þ è Ïõà Ï�� Ïõè ÞöÏõÜ æßèáæ�âóæßÏõÜßæßàçÏ âóæ�þ è
þõå àóäÝäñøöæßèêé×þ�� âóïêä�� þ øêäñÜ6A a a�IGC þõå ÏÛøêäñÜßæßèêäñÏ âóæßþ è þ�� ÓÝÏ åóâóæùÜßÏ éõä Ñ þõåçøêäÝå à A E _ Cìë g-èQ< Ï!h æùè&% à A a a�IDC�×äÝâóïöþ ø � Ñ äñàóæùøêäñà âóïêä æßèöæßâóæßÏõÜ àóäÝäñøöæßèêé � âóïöäûÑ þ ÞáèöøöÏ åçæ�äñà Ï åóä/�ÛÏõè ÞöÏõÜùÜ�÷�� Ï åOhõäñø âãþ �öåóä	�õäñè â'� æßà =
ÓÝÜßÏõàçàóæ ?áÓÝÏ âóæ�þ èÛÏõèöø ÏõÜßàãþ � �öåçæ�þõåîâãþôÓÝÜßÞöàóâãäÝåçæßèêé � ÏôøêäÝâãäñÓýâóæ�þ è þ��#�áåóäñàãäñèöÓýä þõå Ï ÑáàãäñèöÓýä þ�� ÓÝÏ åóâóæßÜßÏ éõä
æßè Ï åçäÝé æ�þ è æùà åóä"Y Þöæ�åçäñø ë*g è  þ ïêäñè % à A E _ C �×äÝâóïêþ�ø � Ï àãäÝâôþ��/� þ æùè âóàôæßàôøáæ�é æ�âóæßàãäñø � Ïõè ÞáÏõÜßÜ�÷
ÏõÜ�þ èöé äñÏõÓçï Ï åóâóæßÓÝÞáÜßÏ å Óýþ è âãþ ÞêåûÓÝÞêå-�õä 
 âóïöæßà'�öåóþ�ÓýäñàóàîÓýþ ÞöÜùø Ñ ä Óýþ
� �áÜßäÝâãäñø æßèÛâ � þ ïöþ ÞêåçàÝë�: âóïêäÝå�×äÝâóïöþ øöà åóä"Y Þáæ�åóä âóïêä ÞöàãäÛþ�� I�G �õþ ÜßÞ��×äÝâãåçæùÓ øöæ�é æ�âóÏõÜîÏ âóÜßÏõàãäñà A a�_ E C þõå âãä�� �áÜßÏ âãäñà âóïöÏ âÙïöÏ��õä
Ñ äÝäñè éõäñèêäÝåçÏ âãäñø Ñ ÷ÿïöÏõèáøúàãäÝé
�×äñè âãäñø ÓÝÏ åóâóæùÜßÏ éõäñà A E.] � a�_ a Cìë

g-è âóïöæùà àãäñÓýâóæ�þ è � ä��öåóþ�� þ àãä Ï àçæ3� �áÜ�äÙâãäñÓ ïöèöæZY Þêä âãþ äýü âãåçÏõÓýâôâóïêä ÓÝÏ åçâóæßÜßÏ éõä � æßâóïêþ Þêâ âóïêä
Þöàóä þ��ûøêä	� þõå � Ï ÑáÜ�ä � þ øêäñÜùà þõåôàãäÝäñøáæßèêéòâãäñÓ ïöèöæZY ÞêäñàÝë 7 ïêäÛÞáàãäÝå ïöÏõà âãþ øêäÝâãäÝå � æßèêä Ï;) äÝé æ�þ è
þ�� g è âãäÝåóäñàãâûÏõèöøúÏ éõåóäÝ÷ Ü�ä	�õäñÜ âóïêåóäñàóïöþ Üßø Ïõèöøÿâóïêä Ñ þ èöä äýü�âãåçÏõÓýâãäñø��Òåóþ
� âóïêä+�öåçä	� æ�þ Þáà Ó ïöÏ��öâãäÝå
æßà Þöàãäñø Ïõà Ï àãâóÏ åçâóæßèêé � þ æßè âÝëfg-è þõåçøêäÝå âãþÿàãäÝé
� äñè â âóïêäÙÓÝÏ åóâóæßÜßÏ éõä þ Þêâ þ��Øâóïêä �*)fg àãäÝâóà � â � þ
ïêäñÞöåçæßàãâóæßÓÝà � äÝåçäÙÞáàãäñø!� 
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Case 7
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 �������7U,��� �,�\Z 
 N &)(.���#"�$ N (!8�� " N � �B"�3.%�� " N � � � � + N �

bOd15(	>��� 2 d E�� d d�� 2 ���Yd=; � � ïöæßÓçï âãåçÏõèöàóÜßÏ âãäñøÛæßè âãþôâ � þ åçÞáÜ�äñà	� âóïöåóäñàóïêþ Üßø âóïêä àãäÝâóà Ï Ñ þ2�õä ÏôÓýäÝåóâóÏõæßè
éõåóäÝ÷ Ü�ä	�õäñÜ � Ïõèöø øöæßàóÓÝÏ å ø � ïöÏ â æßà èêþõâ ÓÝÜ�þ àóä×âãþòâóïêä×åóäÝé æ�þ è þ�� Óýþ è âóÏõÓýâ Ñ äÝâ � äÝäñè Ñ þ èêäñàÝë 7 ïêä�×äÝâóïöþ øêþ Üßþõéõ÷ âãþ äýü�âãåçÏõÓýâ âóïêä ÓÝÏ åóâóæßÜùÏ éõä+� þ ÜßÜßþ � äñøúâóïêäñàãä àóâãä	�áà	�

a ë ( ü�âãåçÏõÓýâ âóïêä Ñ þõåçøöäÝåûþ�� âóïêä Ñ þ èöä àóäÝé
�×äñè âãäñø Ñ ÷ âóïêä �Z=	� 7 9 ë
E ëBG æùÜßÏ âãä âóïöæßàûÑ þõåçøöäÝå Ñ ÷úÏ è Þ�� Ñ äÝåûþ�� �áæ ü�äñÜßà âãþ äñÏõÓ ï àóæßøöä J`_ �õþñü�äñÜßà æùè þ Þêå ÓÝÏõàãä K ë
I ë � àãä âóïöæßà åóäÝé æ�þ è Ïõà Ï�� Ïõà)húÏõèöø äñÜùæ3� æßèöÏ âãä âóïêä äñÜ�ä��×äñè âóà þ Þêâóàóæùøêäõë
eêë 7 ïêåóäñàóïöþ Üßø âóïêä åçäÝé æ�þ è JÒéõåçäÝ÷ Ü�ä	�õäñÜ#�[Y�_ _�� �Òþõå& Ïõàóä E � Ïõèöø �[Y�E ��� �Òþõå  ûÏõàãä I

?öé Þêåóä�] ëba�� K ë
_ ë ( Üßæ3�ÛæßèöÏ âãä æßàãþ ÜßÏ âãäñøúäñÜßä��×äñè âóàñë
U �ÒâãäÝå âóïêä �öåóä	��æ�þ Þöà � äÝâóïêþ øöþ Ü�þõéõ÷ � Ïõà Þöàãäñø � ÏõèêþõâóïêäÝåûïêäñÞöåçæßàãâóæßÓ å ÞöÜ�ä � Ïõàîä�� � Ü�þ ÷õäñøÿàóæßèöÓýä

âóïêäÝåçä � äÝåóä àãþ
� ä+�õþñü�äñÜßà ÓÝÜßÏõàóàçæ ?öäñø Ïõà ÓÝÏ åóâóæßÜùÏ éõä þ Þêâóàóæßøêä âóïêä Ï åóäñÏÙþ�� æßè âãäÝåóäñàãâ � � ÏõæùèöÜ�÷ øöÞêä âãþ
âóïêä ÓÝÏ åóâóæßÜßÏ éõä Ñ äÝâ � äÝäñè@?öÑáÞáÜßÏ Ïõèöø âóæ�Ñ æßÏ âóïöÏ â � Ïõà èöþõâîþ�� æßè âãäÝåóäñàãâîÏ â âóïöæßà �×þ
� äñè âÝë�U �\d 5 	.���
� � 	4�FEFd/b)d4; EBJ ) :�g K � Ïõà øêä
? èêäñø Ïõèöø âóïêäñè âóïêä äñÜ�ä��×äñè âóà âóïáÏ â åóäñàóæßøöäñø þ Þêâóàóæßøêä ÏúÓÝÞöÑ ä � äÝåóä
øöæùàóÓÝÏ åçøêäñø ëSA æ�é ÞöåóäW] ëba 1��öåóäñàãäñè âóà âóïêä×àãäÝé
�×äñè âóÏ âóæ�þ è þ�� âóïêä×ÓÝÏ åóâóæßÜßÏ éõä �Òþõå âóïêäWh èöäÝä þ��# Ïõàãä
E ��JÐÏ K �öåóäñàãäñè âóà âóïêä � ïêþ Ü�ä âóïêåóäñàóïöþ Üßøêäñø �;)\g àãäÝâ � JÒÑ K/�öåóäñàóäñè âóà âóïêäÙâóïêåóäñàçïêþ Üßøêäñø ) :�g � Ïõèöø
JÐÓcK��öåóäñàóäñè âóà âóïêä àãäÝé
�×äñè âãäñø ÓÝÏ åóâóæßÜßÏ éõäõë�U Ü�âóïêþ Þöé ï âóïêäúàóïáÏ�� ä þ�� âóïêä ÓÝÏ åóâóæßÜùÏ éõä Ï�� � äñÏ å àôæßè
JÐÏ K � �ÐÏ å âãþ þ � Ïõè ÷��õþ ü äñÜùà�JÒâóïöÏ â Óýþõåçåóäñà � þ èöø âãþ âóïêä � ÞöàóÓÝÜßä K Ï åóä �öåóäñàóäñè âÝëÕíðïêäñèúâóïêä%) : g æßà

Þöàóäñø JÒÑ K � âóïáæßà æ3���öåóþ2�õäñà ÑáÞêâ àóâóæßÜßÜ!� Ïõè ÷ �õþñü�äñÜßà þõÑáàóÓÝÞêåóä âóïêäôàóïáÏ�� ä þ��Õâóïöä ÓÝÏ åóâóæßÜßÏ éõäõëûíðïêäñè

âóïêä Ñ þ èêä æßàûÞöàóäñøÿÏõà Ï×àãâóÏ åóâóæßèêé � þ æßè â � âóïêä ÓçïöÏ å ÏõÓýâãäÝåçæßàãâóæßÓ àçïöÏ�� ä þ�� Ï×àóÏõøöøáÜ�ä æùà åçä	�õäñÏõÜ�äñø JÐÓcK ë
9 þ
� ä äñÜ�ä��×äñè âóà àãâóæßÜùÜ Ï�� � äñÏ å � æßàóÓÝÜßÏõàçàóæ ?öäñø ÑáÞêâûâóïêä þ2�õäÝåçÏõÜßÜ àóïöÏ�� ä æßàûèêþ � ÓÝÜ�äñÏ åñë
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A æ�é ÞöåóäS] ë E�� �öåóäñàãäñè âóà âóïêä åçäñàóÞöÜ�âóàîþõÑöâóÏõæßèêäñøÿæ3� � þ àãäñø×þ �õäÝåûâóïêä þõå æ�é æßèöÏõÜ �;)\g � ?öåçàãâîæùè â � þ
E�G æ3�ÛÏ éõäñà � ÏõèöøúâóïöäñèòÏ I�G åóäñèáøêäÝåçæßèêé þ�� âóïêä ÓÝÏ åóâóæùÜßÏ éõä þ2�õäÝå þ èêä àçÜßæßÓýäõë 7 ïêäñàóäN?öé Þêåóäñà ÏõÜùÜ�þ �
Ï*� æßàçÞöÏõÜîæßè âãäÝå-�öåçäÝâóÏ âóæ�þ è þ�� âóïêäÛåóäñàçÞöÜ�âóàÝë 9�þ
�×ä��ÐÏõÜßàãä�� þ àóæ�âóæ0�õäñàôÓÝÏõè Ñ äÿàãäÝäñè æùè âóïêäÿÏ åóäñÏ þ��
âóïêä � ÞöàóÓÝÜ�äZJÒåçæ�é ï â þ��ØâóïêäÙÑ þ èêä æùè ] ë E���JÐÏ K Ïõèöø Ü�ä	�Òâ æùè ] ë E���JÒÑ K K ÑáÞöâ âóïêäÙéõäñèêäÝå ÏõÜ àçïöÏ�� ä æßà��æßàóÞöÏõÜùÜ�÷ ÓÝÜ�þ àãä âãþÛâóïöÏ â þ�� âóïêä ÓÝÏ åóâóæßÜùÏ éõäõë

7 ïêä àçÏ��×ä �öåóþ�ÓýäñøöÞêåóä � Ïõà6� þ ÜßÜßþ � äñø � æ�âóï âóïêäWh èöäÝä×þ��" Ïõàãä I Ïõèöø âóïêä×åçäñàóÞöÜ�âóà Ï åóä �öåóä =
àãäñè âãäñøúÑ äñÜ�þ � ë 7 ïêä åóäñàóÞáÜ�âóà � äÝåçä � æùàóÞöÏõÜßÜ�÷×Ñ äÝâãâãäÝå 
áâóïöæßà � Ï ÷ Ñ ä øöÞêä âãþ âóïöä+�ÒÏõÓýâ âóïáÏ â( Ïõàãä\I� Ïõà ÓÝÜßÏõàóàóæ ?áäñø æßè ÏÙàóÞ5� äÝå-��æßàãäñø àóÓ ïêä��×ä � æ�âóï âóïêä6�×äñÏõèöà äýü�âãåçÏõÓýâãäñø��Òåóþ
� þ èöä àçÜßæßÓýä ÓÝÜùÏõàóàóæ ?áÓÝÏ =
âóæ�þ è ë�A æßé ÞêåóäD] ë E a �öåçäñàãäñè âóà âóïêä àãäÝé
�×äñè âãäñø ÓÝÏ åçâóæßÜßÏ éõä �Òþõå âóïêåóäÝä àçÜßæßÓýäñàûþ�� âóïêä àãäÝâ æùèúøöæ
	 äÝåóäñè â��æ�ä � � àóÏ é æ�âãâóÏõÜ àóÜùæßÓýä�a�� � Ï üêæßÏõÜ àçÜßæßÓýä E a�E Ïõèöø Óýþõåóþ èáÏõÜ àçÜßæßÓýä�a�I���ëeA æßé Þêåóä�] ë E a JÐÏ K'�öåçäñàãäñè âóà âóïêä
àãäÝé
� äñè âãäñøòÓÝÏ åçâóæßÜßÏ éõäõë�9 þ
� ä+�ÒÏõÜßàóä+� þ àçæ�âóæ0�õäñà Ï���� äñÏ å Ïõà à-� ÏõÜùÜ øêþõâóàûæßè âóïêä æ3�ÛÏ éõäõë 7 ïêä âóæ�ÑáæùÏõÜ
ÓÝÏ åóâóæùÜßÏ éõäôÏõÜßàóþ Ï���� äñÏ åçà Ï Ñáæ�â åçÏ éõéõäñø Ñ Þêâ âóïêäôéõäñèêäÝåçÏõÜ àóïöÏ�� ä æßà ÓýþõåóåóäñÓýâ � èêþõâóæßÓýä � þõå æßèöàãâóÏõèöÓýä
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âóïêä àãä	�áÏ å Ï âóæ�þ è þ�� âóïêä �áÏ âãäñÜßÜùÏ åÙÓÝÏ åçâóæßÜßÏ éõä � åçþ
� âóïöä �Òä��×þõåçÏõÜ ÓÝÏ åóâóæùÜßÏ éõäõë U à Ï Óýþ
� � Ï åçæßàãþ è �
?öé ÞöåóäS] ë E a+JÒÑ K �öåóäñàãäñè âóàîâóïöä âóïêåçäñàóïêþ ÜßøêäñøÛøöÏ âóÏ þ�� âóïêä àóÏ�� ä àóÜùæßÓýäñàÝë A æ�é Þêåóä ] ë E a JÐÓcK'�öåóäñàóäñè âóà
âóïêä ÓÝÏ åçâóæßÜßÏ éõä þ �õäÝå âóïêä þõå æ�é æßèöÏõÜ æ3�ÛÏ éõäõë

A æßèáÏõÜßÜ�÷ � ] ë E E �öåçäñàãäñè âóà âóïêä åóäñèöøöäÝåçæßèêé þ�� âóïêä àãäÝé
�×äñè âãäñø ÓÝÏ åçâóæßÜßÏ éõä æßè â � þÿøöæ
	 äÝåóäñè â � æ�ä �
Ïõèêé Üßäñà Ïõèöø � æ�âóï ÏôàóÜùæßÓýä þ�� âóïêä þõåçæ�é æßèáÏõÜ �*)fgØàãäÝâÝë g-è âóïöæùàØåóäñàóÞáÜ�â � æ�â æßàîÓÝÜßäñÏ å âóïáÏ âîâóïêä éõäñèêäÝåçÏõÜ
àóïáÏ�� ä×þ�� âóïêä ÓÝÏ åçâóæßÜßÏ éõä 
Õâóæ�ÑáæùÏõÜ � � ä�� þõåçÏõÜîÏõèöø �áÏ âãäñÜßÜßÏ å æùà ÓýþõåóåóäñÓýâóÜ�÷ àãäÝé
� äñè âãäñø Ïõèöø âóïêä � ä �
æßèáÓýþõåóåóäñÓýâóÜ�÷ÿÓÝÜßÏõàóàóæ ?áäñø �õþñü�äñÜßà Óýþ ÞöÜùø Ñ ä äñÏõàçæßÜ�÷ÿäÝåçÏõàãäñø��Òåóþ
� âóïêäôàãäÝâÝë

U àóæ3� � Ü�ä �×äÝâóïêþ�øêþ Ü�þõéõ÷ âãþ äýü âãå ÏõÓýâ Ï åóâóæßÓÝÞöÜßÏ âãä ÓÝÏ åóâóæùÜßÏ éõä ïöÏõà Ñ äÝäñè �áåóäñàãäñè âãäñø ë 7 ïêä
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�×äÝâóïöþ øêþ Üßþõéõ÷òåóä"Y Þöæ�åóäñà âóïêäWh�èêþ � ÜßäñøêéõäÙþ��îâóïêäÙÑ þ èêä � ïöæßÓ ï ïöÏõà Ñ äÝäñè äýü�âãåçÏõÓýâãäñø æßè âóïêä �öåóä =��æ�þ Þöà àóäñÓýâóæ�þ èöà � Ïõèáøúâóïêäôæùè âãäÝå-�õäñè âóæ�þ èúþ��Õâóïöä ÞöàãäÝå æùèòøêäÝâãäÝå�� æùèöæßèêé×Ï×âóïêåçäñàóïêþ Üßøöæùèêé×Ü�ä	�õäñÜ Ïõèöø
Ï ) :�g ëcg âÛàóïêþ ÞöÜùø Ñ äòèêþõâãäñø âóïöÏ â âóïêä;) : gÙæùàÙÑáÏõàóæßÓÝÏõÜßÜß÷ Ï ÓÝÞêÑ äòÏõèöø èêþõâÛÏ àãþ�� ïöæßàãâóæßÓÝÏ âãäñø
ÏõèöÏ âãþ
�ÛæßÓÝÏõÜ âãä�� �áÜßÏ âãäõë 7 ïêä âóïêåóäñàçïêþ Üßø ÓÝÏõè Ñ äÙøöäÝâãäÝå�� æßèêäñø �Òåóþ
� âóïêä×ïöæßàóâãþõéõåçÏ�� � æ�âóï åóäñÜßÏ =
âóæ0�õä×äñÏõàóäõë í ïáÏ â æßà æ3� � þõåóâóÏõè â æßè âóïöæßà+�×äÝâóïöþ øêþ Üßþõéõ÷ æßà Ïõè Ïõøêä"Y ÞáÏ âãäÛàãäÝé
�×äñè âóÏ âóæ�þ è þ�� âóïêä
Ñ þ èêä � àóæùèöÓýä æ�â æßà Þöàóäñø Ïõà ÏòàãâóÏ åóâóæùèêé�� þ æßè â âãþòâóïöä ÓÝÏ åóâóæßÜßÏ éõä×äýü�âãåçÏõÓýâóæ�þ è ë@Aêåóþ
� âóïöä×åóäñàóÞöÜ�âóà

þõÑöâóÏõæùèêäñø � æ�â ÓÝÏõè Ñ äôÓýþ èöÓÝÜùÞöøêäñø âóïöÏ â âóïöä ÓÝÜßÏõàçàóæ ?áÓÝÏ âóæ�þ è ÑáÏõàãäñø þ è âóïêä âãäýü âóÞêåçä%�ÒäñÏ âóÞêåóäñà Ïõèöø




 � � � ������� �'� � � � �

âóïêä �Z=	� 7 9 ÏõÜ�éõþõå æ�âóï�� æßà Ï×éõþ þ�ø � Ïñ÷úþ��ÕÜßÏ Ñ äñÜßÜùæßèêé âóïêä Ñ þ èêäõë 7 ïáæßàûÓÝÏ åóâóæßÜßÏ éõä àãäÝé
�×äñè âóÏ âóæ�þ è
âãäñÓ ïöèöæZY Þêä ÓÝÏõè Ñ ä ÞöàãäñøÛâãþ%�×äñÏõàçÞêåóä âóïöä âóïöæßÓ2h èöäñàóàØþ�� âóïöä ÓÝÏ åóâóæßÜùÏ éõä � âóïêä àóÞêå-�ÐÏõÓýä âãþ�� þõéõåçÏ�� ï ÷ �
æ�âóàûÓýþ è âóÏõÓýâ Ï åóäñÏõà þõå âóïöä ÓÝÞêå-� Ï âóÞêåóä Ó ïöÏ åçÏõÓýâãäÝåçæßàóâóæßÓÝàÝë
� 0"! # ����� � ;��

g-è àóäñÓýâóæ�þ è ] ëba � äúÓýþ
� �áÏ åçäñø âóïöä Þáàãä þ���9;:�< �×äñÏõàóÞêåçä��×äñè âóà×Ïõèáø �Q=	� 7 9 Ï é Ïõæßèöàãâ þõâóïêäÝå

âãäýü�âóÞêåóä äýü âãå ÏõÓýâóæ�þ èúÏõÜ�éõþõåçæ�âóï � à Ïõèöø ÓÝÜùÏõàóàóæ ?áÓÝÏ âóæßþ è âãäñÓ ïöèöæZY Þêäñà �öåóäñàóäñè â æßè âóïêä Üùæ�âãäÝåçÏ âóÞêåóä � âóïêä�öåçþ�� þ àóäñø��×äÝâóïêþ�øêþ Ü�þõéõ÷ þ Þêâ � äÝå-�Òþõå�� àûâóïêä��òë 7 ïêä%�ôÞöÜßâóæ�åóäñàãþ ÜßÞöâóæ�þ è èöÏ âóÞêåóä þ��ÕâóïêäôÏõÜ�éõþõåçæ�âóï��
æßà6�õäÝåç÷;� þ � äÝå-�ÐÞöÜÕÏõèöø é æ3�õäñà âóïêä×Ñáæ�éõéõäñàóâ æ3� �öåçþ2�õä��×äñè â æßè âóïêä åçäñàóÞöÜ�âóà � Ñ Þêâ æ�â æßà âóïêäÛÞáàãä×þ��
<" ( à âóïöÏ â é æ0�õäñà âóïêä Üßþ � äñàãâ Ï2�õäÝåçÏ éõä �ÛæßàóÓÝÜßÏõàóàçæ ?áÓÝÏ âóæ�þ è ë

g-è×â � þÙÓÝÏõàãäñà âóïêä Þöàãä þ�� <" ( à øêþ äñàØèêþõâ æ � �öåóþ �õä âóïêä åóäñàçÞöÜ�âóàÝë�: èêä � þ àóàçæ�ÑáÜ�ä äýü��áÜßÏõèöÏ âóæ�þ è�Òþõåûâóïöæßà ä�	 äñÓýâ æßàûÏõèòæùèöÓýþõåóåóäñÓýâ àãäñÜßäñÓýâóæ�þ è þ�� âóïöä��×äñÏõè äñàãâóæ3�ÛÏ âãäñà � ïêäñè âóïöä èêä � � äñÏ âóÞöåóäñà Ï åóä
Ïõøöøöäñø âãþ âóïêä à � ÏõÓýä 8 ë

g-è àãäñÓýâóæ�þ è ] ë E � �Z=	� 7 9ÿÏõÜ�éõþõåçæßâóï�� � Ïõàûâãäñàóâãäñøúþ èQI�G àãäÝâóà � æ�âóï Ï åóâóæb?áÓÝæßÏõÜ âãäýü âóÞêåçäñàÝë 7 ïêä
åóäñàçÞöÜ�âóà � äÝåóäôàóÏ âóæùà �ÒÏõÓýâãþõåç÷òÏõà âóïêäôþõÑ�$-äñÓýâóæ3�õä � Ïõà âãþÛâãäñàóâ âóïêä �×äÝâóïêþ�øòæßèòàóæ � �áÜ�ä ÓÝÏõàãäñà Ñ ä	� þõåóä
âóïêä �;)\g àãäÝâóà � äÝåóäôÓÝÜßÏõàóàóæ ?áäñø ë Aêþõå âóïêä þõåçæ�äñè âãäñøòøöÏ âóÏ×âóïêä�� äñÏ âóÞêåçäñà � äÝåçä àãäñÜ�äñÓýâãäñø;� Ïõè ÞáÏõÜßÜ�÷
âóïêåçþ Þêé ï ��æßàóÞáÏõÜ äýüêÏ�� æßèöÏ âóæ�þ è ë g-è âóïöä;�ÐÞêâóÞêåóä Ï �áåóþ�� äÝå �×äÝâóïöþ ø � þõå �ÒäñÏ âóÞêåóä àãäñÜ�äñÓýâóæ�þ èðæßè

ÞöèáàóÞ5� äÝå-��æßàãäñøÛÓÝÏõàóäñà àóïöþ ÞöÜßøÿÑ ä Þöàãäñø ë 7 ïöä æßèöøöæ0��æßøöÞáÏõÜáïöæßàóâãþõéõåçÏ�� àûþ�� âóïêä�8DCÕÓýþ ÞöÜùøúïêäñÜ0�úÑáÞêâ

æ�â � Ïñ÷ÛèöþõâîÑ ä Ï Óýþ èáÓÝÜßÞöàóæ0�õä âãäñàãâ � Ïõà æ�â � æßÜßÜ�Ñ ä äýü��áÜßÏõæùèêäñø ë A æßé Þêåóäñà ] ë E IhJÐÏ � Ñ Kîàóïêþ � þ èêä àóÜßæùÓýä

þ��18 ^ � � 
 âóïêä â � þ��×äñÏõàóÞöåóä��×äñè âóà âóïöÏ â � äÝåóä Þáàãäñø � þõåÕâóïêäûÓÝÜßÏõàçàóæ ?áÓÝÏ âóæ�þ è ë g � � ä èöþ � Ü�þ þ.hôÏ âÕâóïêä

ïöæùàãâãþõéõåçÏ�� à þ��îÏõÜßÜ âóïêä�?öå àãâ Üßä	�õäñÜ þ�� âóïêä�8:9*J ?öé ÞêåçäW] ë E4e K � æ3���×äñøöæùÏ âãäñÜ�÷ þ èêä �×äñÏõàóÞêåóä�� äñè â
àãâãå æ hõäñàÕþ ÞêâØÏõà àãâãåóäÝâóÓçïáæßèêé �×þõåóä âóïöÏõè×þõâóïêäÝåçà � âóïöæßàÕÓýþõåçåóäñà � þ èöøöà âãþ 8 ^ ( � þ èêä àóÜùæßÓýäûæßà �öåóäñàóäñè âãäñø
æßè ?öé Þêåçä ] ë E I%JÐÓcK ë < äÝåçïáÏ��áàúæ�â � þ ÞöÜùø Ñ ä �ôÞöÓ ïðÑ äÝâãâãäÝå �Òþõåúâóïêä ÓÝÜßÏõàóàóæb?áÓÝÏ âóæ�þ è ë � äÝâúâóïêä

ïöæùàãâãþõéõåçÏ�� øêþ äñà èêþõâ âãäñÜßÜ âóïêä �ÒÞáÜßÜ àãâãþõåç÷õë g � � äÙÓýþ
� �áÏ åóäÙâóïêþ àãä �ÒþõåS8 � Ïõèöø 8 ^ x J ?öé Þêåóä0] ë E4e
JÒÑ K K � âóïöäñæ�å øöæßàãâãå æ�ÑáÞêâóæ�þ èáàîÜ�þ þ.hÿàçæ3� æßÜßÏ å ÑáÞêâ âóïêä Óýþõåçåóäñà � þ èöøöæßèöé àóÜùæßÓýä þ�� 8 ^ x J ?öé Þöåóä�] ë E IQJÐø�K K
àóïöþ � à Ï �ÒäñÏ âóÞêåóä âóïöÏ â � þ ÞöÜßøúèêþõâ Ñ ä+�õäÝåó÷ÿéõþ þ ø*� þõå ÓÝÜùÏõàóàóæ ?áÓÝÏ âóæßþ è �áÞêå-� þ àãäñàÝë

g-è×àãäñÓýâóæ�þ è�] ë I âóïêä �×þ àãâØæ3��� þõåçâóÏõè â øöÏ âóÏ àãäÝâóàÕþ�� âóïêäûâóïêäñàçæßà � äÝåçä ÓÝÜßÏõàóàóæ ?áäñø!� âóïêåóäÝä ï Þ�� Ïõè
h�èêäÝä �;)\g-àÝë 7 ïêäÛåóäñàçÞöÜ�âóà âóïáÏ â � äÝåóäÿþõÑöâóÏõæßèêäñø � æ�âóï âóïêä �Q=	� 7 9 ÏõÜßÜßþ � âóïêäÿøáæßàãâóæßèöÓýâóæßþ è þ��
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ÓÝÜßÏõàçàãäñà âóïöÏ â � þ ÞöÜßøÿÑ ä ïöÏ åçø âãþÛøöæùàãâóæßèêé Þöæùàóï âóïêåçþ Þêé ïúÏÙéõåóäÝ÷ Ü�ä	�õäñÜ Óýþ
� �áÏ å æßàãþ è�
�âóïöÏ â æùà Ñ þ èêä
Ïõèöø âóæßàçàóÞêäúæßè  Ïõàãä�a Ïõèöø Ñ þ èêäúÏõèöø ÑáÏõÓ2h éõåçþ Þöèöø æßè  Ïõàãäñà@E ÏõèáøTI ë�� ïöäÝåóä	� þõåçä � äúÓÝÏõè

Óýþ èöÓÝÜùÞöøêä âóïöÏ â âóïêä �Z=	�	��
ÿæßà ÓÝÏ��öâóÞêå æßèêéÙàãþ
�×ä âãäýü âóÞöåçÏõÜ �öåóþ�� äÝåóâóæ�äñà þ�� âóïöä åçäÝé æ�þ èöà ÏõèöøúÞöàãäñø

âóïêä�� âãþòøáæßàóÓýåçæ3�ÛæßèöÏ âãä Ñ äÝâ � äÝäñè âóïêä×øöæ
	 äÝåóäñè â àãâãå ÞöÓýâóÞêåóäñà þ�� âóïêä ï Þ�� Ïõè h èöäÝäõë�� ïêäÙåóäñàóÞöÜ�âóà�öåçäñàãäñè âãäñø Ï åóä èêþõâ ÏõèöÏ âãþ
� æßÓÝÏõÜßÜß÷ � äÝå-� äñÓýâ Ïõèöø � þ ÞáÜßø åóä"Y Þöæ�åçä ÓÝÜßæßèáæßÓÝÏõÜ�� ÏõÜßæßøöÏ âóæ�þ è âãþ øêäÝâãäÝå�� æßèöä
ïêþ � � äñÜùÜ ÓÝÜßÏõàçàóæ�
öäñøÿâóïêäÝ÷ÿÏ åóä ÑáÞêâ âóïöæßà � þ ÞáÜßø æ3� �áÜ�÷ Ï �áÏ åçâóæßÓÝÞöÜßÏ å �öåóþõÑáÜßä�� âãþ×àãþ Ü3�õäõë��êþõå âóïêä

àãäÝé
� äñè âóÏ âóæ�þ èðþ��ôâóïêä ÓÝÏ åóâóæßÜßÏ éõä �Òåóþ
� â � þ þ�� âóïêä h�èêäÝäñà � âóïêä àãäÝé
�×äñè âãäñø Ñ þ èêä � Ïõà éõþ þ ø
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