
���������
	 �������������������������� ��� !�����"�$#��%	 ���&�

')(�*,+.-0/$132547698;:!<>=5?@-BA
C$DFE"GBH 'BIKJML�NPOQJKRTS�UBVWIYX[Z\SB]^OFJKO H O`_aR HBD JMV D SbRdcfe)g&hYikjTjml>n
oqprptsvu[w,x$x$x$y{z}|f~q���Y���"�M~��.z�yr�k�Q���v|k���M��� z���w)s,�Q�\s,~B�����Y�F�kpr�Y|f�b����oqp����

Z\S�OF�BJM]�SBRPOQVd��V��`JMIMI�UBV"]FL D JM',V�N���R DF� NkI�]FV�OFOQJKSB����R D OF�BV��TV"SBV D NkI�L�RkSB]^O DFH L��
OQJMRkS�Rk��IMRqL}NkIB]^V � J�� H SBJK kV D ]QNkI0UBV���R DF� NPOQJKRTSB]$JKS¡OF�BV�L"RTS)OQV�¢mO�Rk��UBJ�£vV D V"S¤OFJ¥NkIa� D NkUBV"U
h�¦�NkSBNkL§�0n�¨©JMVWNkIK�TV�' D Nk]�ª¬«��BVWJKUBV}Nk]`',V��BJKSBU�JKON D VWSBRkO`® H JKOFVWSBV"�¯NkSBU&�TR�°aSaNkIKIK(
'aNkL§±�OQR�²�RqUaNkJ D N)³T´ G V"SBL�V D NPSBU�JKS G N D OFJML H I¥N D"µ OQR�² HBD NkSbJM]F�bJ¶h�]FV"Vd·tl¸jP¹¥n�ª�º � R D V
�TV�SBV D NkI!L�RTSB]»O D^H L"OFJMRTS�Rk��IMRqL}NPI � RmU H IMJ7] G NPL�V�]W�aNP]3'¼V"V�S��TJK kV�S�JKS�R HBD ',RmRk±�h»·½if¹
 TRTI�ªKl µ,¾ �BN G ª[ZFZ µ ]FV"L"OFJMRTS¿l>iTn�ª¬_0R D�� NkS)(�]^JKO H NPOQJKRTSB] µ UBV"��R DF� NPOQJKRTSB]�N D V3UBV�]^L D JM',V�U
'¤(�L�V D O§NPJMS�JMSm°aSBJKOFV�UBJ � V"SB]FJKRTSaNkI@UBJ�£vV D V"S¤OFJ¥NkI7� D NkUBV�U�¨©JKV�NkIK�TV�' D Nk]À�`�BJKL§��NkU � JKO
] G IKJKOFOFJMSB�&R G V D NPOQR D ]���R D JKOF]�UBJ�£vV D V�S)OFJ¥NkI�ª&ÁÂVd�`JMIKI¬V�]F]^V�S)OQJMNkIMI�(¿]^OQJKL§±¿OFR�OQ�bJM]�IMNk]^O
L}Nk]^V�h�JMS�OQ�BV�� D N � V��¶R D ±�RP��¦�NPSaNkL§�¡] G NkL"V�]Qn�NkSbU D V�I¥NfOQV�OQ�bV�kV�SBV D NkIaL"RTSB]^O DFH L�OQJKRTS
Rk�ÃIKRmLPªÄL"JKO}ª$OFR�J�O}ª¬«��BV�JKSBJKOFJ¥NkI,JMS)OFV�S)OQJKRTSÅRP�5OF�BJM]`SBRkOFV;�¶Nk]`OQR¡L�RTSb]^O D^H L"OÀN¡² HbD NkSm�
JM]F�bJ � N G h.�`�BJML§� � V}NkSb]¶OQR�UbV�]FL D JK'¼V��^Æ"s,���Y���.pr��Ç3N�]^V � J�� H SBJK kV D ]FNkI0UBV"��R DF� NPOQJKRTSdJKS
OQV D^� ]�RP��OF�BV�È3ÉÀ�Ê¨©JMV�NPIM�TV"' D N)n µ ]FJKSBL�V�J�O�UBRqV�]�SBRkOË]^V�V � OQR�V�¢mJK]^OËJMSÌ] HbÍ L�JKV�S)O
�TV�SBV D NkIKJKO\(�JKSÎOQ�BV�IMJ�OQV D NPO HbD VÅh�N D V�IMNPOQV"U�N GBGbD R)NkL§�ÌJK]�NPI D V�NkUb(¿L�RkS¤OQNkJMSbV�U�JKSÂOQ�bV
G N G V D RP�ÉWRkIMU � NkSÂNkSBUÐÏÅJKIMIK]FRTS µ ·[gP¹¥n�ª�ÏÅR D V"R¸ TV D"µ �¶V H ]FV¡OQ�BV�R GBG R D O H SBJKO\(�OFR
]^O§NfOQV3NkSbU GBD R¸ kV3L�V D O§NkJKS��TV"SBV D NkI,�rNPL"OQ]¶JMSdIKRmL�NkI0UBV"��R DF� NPOQJKRTS¡OF�BV�R D (¡�`�BJML§��]^V�V �
OQR�',V�±¤SBR¸�`S�hrJKS� PN D JKR H ]` TV D ]FJKRTSB]§n µ�H Sb��R D O H SaNPOQV"IK(&RTSBI�(�OQR�V�¢ G V D OQ]WNkSbU��`�BV D V
SBRTS�V�¢ G V D OQ]�N D V;SbRkO�Nk'BIMV3OFRË°BSBU D V"��V D V�SBL"V�]"ª¶ÁÎVÑNkIK]FRË�TJK kVW]FR � VW]^O§NPSBUaN D UÅL D J��
OQV D J¥N���R D ] � RmRkOF�BSBV"]F]ËNkSBU H SbJK TV D ]FNkIMJ�O\(ÎRk�]^V � J�� H SBJK kV D ]FNkI¶IKRmL�NkI¶UbV"��R D^� NPOFJMRTSb] µ
RTSBV���R D ��R D^� NPIMJKO\(�Rk�`È3ÉÀ�Ê¨©JKVdNkIK�TV�' D Nk]ÑNkSBU�UbJM]FL H ]F];OQ�BV D V"I¥NPOFJMRTS��`JKOF�ÌÏ�Nk]^]FV�(
GBD RqU H L�OQ]�ª¬º¯SbRkOQJKRTS�Rk�7N��TV"SBV D NkIMJKÒ�V"U�² HBD NkSbJM]F�bJv] G NkL�V3JK]¶JMSbUBJML�NPOQV"U�JMS�h�eBªÄg)n µ '¤(
O§Nk±¤JMSb�ÑOQ�bVÀ�`�BRTIKV�� D NkUBV"U�È3ÉÀ�ÊNkIK�TV�' D NÑNPSBU�SBRkO¶RTSBI�(�OQ�BVÀ° D ]^O¶�BR � RT�TV"SBR H ] G N D O
Rk��JKO}ª;Z\S�OQ�BV�IMNk]^OÓ]FV�L�OQJKRTSB] µ ��V�O D V}NPO¡h. TV D (�' D JMV�ÔB(bnÀ]FR � V�N GBG IMJML�NPOQJKRTSB] µ ��R D V�¢¤�
N ��G IMVÀOFR¡UbV"��R D^� NPOFJMRTSb]�Rk� ¾ NkI¥NP'BJ���Õ�N H�� NkSBJK��RkIMUB] µ ' H O�JKS�N � R D VWNk'B]»O D NPL"O��¶N¸(
OQ�aNkS H ] H NPIMIK(kª!Z\SdOF�BV G Nk]^O µ ZÃ�¶Nk]�Rk�.OQV"S�Nk]^±kV�U�NP'¼R H O�OF�BVÀV�¢mJM]^OFV�SBL"VÓRk�@² HBD NkSBJK]F�BJ
� N G ]���R D N G N D OFJML H I¥N D ]^JKO H NPOQJKRTS�ª!´mR��BR G V�� H IMI�(�OQ�BJK]�SbRkOQV`�`JMIKIa'¼V H ]FV�� H I0��R D ] H L§�
GBHBDFG RT]^V�]�ª



���������	�
���

 ��������������������� ���!�#"$�&%(')�+*,�����+-�%(�.�&/1032�%("4���.'5/6���7����� 8

8 9:�+;<%(��%(�=��� />0<?#�./12�%(2A@B/>��/>�.CADE� %F/>0 ?#%HG���/>� I

J KL����/>���M�&C��E'5/1N�� O

I PQ��'5%F?#%(��%H��/>03��%(����0 �R���#"$2�%("4���.'5/6���7���!�RC�%H�#�RS T
eBª�l USBJK kV D ]QNkIKJKO\(�NPSBUÅ] � RqRkOF�BSBV�]^]`Rk�!IKRmL�NkI � RqU H IMJ¼] G NPL�V�] ªÑª;ªÑª;ªWª V
eBª½i _aR D^� NPIMJKO\( ª;ª;ªÑª;ªÑª;ª;ª;ª;ª;ªÑª;ªÑª;ª;ªÑª;ªWªÑª;ªÑª;ª;ªÑª;ªÑª;ªWª W
eBªYX ² HBD NkSBJK]F�BJ � N G ]¶��R D �TV"SBV D NkI�UBV���R DF� NPOFJMRTS�� D R HbG R�ZYUB]�R¸ TV D º D OQJMS

D JMSB�k] ªÑª;ªÑª;ª;ªÑª;ªÑª;ª;ª;ª;ª;ªÑª;ªÑª;ª;ªÑª;ªWªÑª;ªÑª;ª;ªÑª;ªÑª;ªWª W
eBª[e [`V�IMNPOQJKRTSd�`J�OQ��Ï�Nk]F]^V"( GBD RmU H L"OF] ªÑª;ª;ªÑª;ªWªÑª;ªÑª;ª;ªÑª;ªÑª;ªWª \
eBª½c É3IMRk'aNkIvUbV"��R D^� NPOFJMRTSb] ª;ª;ª;ª;ªÑª;ªÑª;ª;ªÑª;ªWªÑª;ªÑª;ª;ªÑª;ªÑª;ªWª l}j
eBªÄg ] G V D NPOQJKRTSB]�RTS�OQ�bVÑ² HBD NkSBJK]F�BJ�] G NkL"V ª;ªÑª;ªWªÑª;ªÑª;ª;ªÑª;ªÑª;ªWª lkl
eBª^V É3V�SbV D NPIMJMÒ"V�U&² HBD NPSBJM]^�BJ�] G NkL�V"] ª;ªÑª;ª;ªÑª;ªWªÑª;ªÑª;ª;ªÑª;ªÑª;ªWª l¸i
eBªYW ´qR � V3L"I¥Nk]^]FV"]�Rk�5V�¢bN �¡G IKV�]�ª;ª;ªÑª;ªÑª;ª;ªÑª;ªWªÑª;ªÑª;ª;ªÑª;ªÑª;ªWª l¸i

ebª^Wbª�l _¬V�L�OQR D ' H SBUBIMV"] ª;ª;ª;ªÑª;ªÑª;ª;ªÑª;ªWªÑª;ªÑª;ª;ªÑª;ªÑª;ªWª l¸i
ebª^Wbª½i ¾ NkIMNk'BJ���Õ�N H�� NkSBJ���RTIMUB]�ªÑª;ªÑª;ª;ªÑª;ªWªÑª;ªÑª;ª;ªÑª;ªÑª;ªWª l�X
ebª^WbªYX ´mJKSB� H IMN D J�OQJMV"] ª;ª;ª;ª;ªÑª;ªÑª;ª;ªÑª;ªWªÑª;ªÑª;ª;ªÑª;ªÑª;ªWª l�X

` a b ���c�d�fehg b ��i����j��kl�f�	m ion1g:�:iopB�qeh��rtsBu:�vk.�wexm ry��i����:�

ÁÎV�° D ]^O¬UBV"]FL D JM',V�OQ�bV��TV�SbV D NPIBL�RTS)OFV�¢qO$�`�BV D V`IMRqL}NkIq]FV � Jt� H SBJ� TV D ]QNPIbUBV���R DF� NPOQJKRTSB]
V�¢mJM]»O}ª�_aR D OQ�BJK] µ ��V;L�RTSB]^JMUBV D N¡L"RTS)O D N¸ PN D J¥NkS)O�� H SbL"OQR D

z�{}|�~ �4�R�&�����

NkSBUÅNË� D R HBG �� PNkI H V�U�L�RTS)O D N} PN D JMNkS)O�� H SBL"OFR D
� {<|�~ � �(���.�������

�`�BJML§��R G V D NPOQV"]�RTS z ª<��V D V | UbV�SBRkOFV�]�OF�BV3L}NPOFV��TR D (�Rk�@L�R �¡G IKV�¢mVÓ] G NkL�VÓ�kV DF� ]�ª
«5R�OQ�BV"]FV�UaNPOQN�RTSBV�L}NkS�Nk]^]FRqL�JMNPOQV�JKS N�SaNfO HBD NkI¶�¶N¸(ÌN�°B'¼V D V�U L}NPOFV��TR D ( z$� �
R> kV D�| ] H L§�ÅOQ�aNPO�OQ�BVÑJM]^R � R DFG �)(�L"I¥Nk]^]FV�]ÀJMS�OQ�BVÑL}NPOFV��TR D ( �Mz$� � �&�4�<� Rk�$RT'H�^V�L"OF]
R> kV D OF�BV��TV DF��� JKUBV�S)OFJK�.(��`JKOF��OQ�BV�® H RkOQJKV�S)O3]FV�O zl�4�<��� � �4�<� ª�ÁÂV�N D VÑIMRqRT±¤JMSB�
��R D N;]^V � J�� H SBJK kV D ]FNkI6�ÊUbV"��R D^� NPOFJMRTS(����R D NkSdV"IMV � V�S)O�Rk�,OQ�BV]FV�O zl�4�Q�#�R�����B��� ªÃ_aR D
OQ�BJK] GBHBD^G RT]^V��¶V�L�NkS�] HBGbG RT]^V�OQ�aNfO3JKO3L"RTS)O§NkJKSB]ÓRTSbIK(&RTSBV�V"IMV � V�S)O�ªc���,���Q���k� ��JKS
N�°a',V D V"U�L}NPOFV��TR D ( ��{6��~ | R¸ TV D$|Ì� V}NkSB]OQ�aNfOÀOQ�bV D V�JM]ÓNPS�RT'(�^V"L"Ow �R¸ TV D N

i



�TV D^��� �`�BJKL§�Â�aNP];OF�BVË'aNk]FV¡L§�aNkSb�TV�IKJK�.OFJMSB� GbD R G V D O\(��Ñ_aR D N��TJK kV�S � R D^G �BJK] �
� {���~ ��� JMS � ] H L§��OF�aNPO ��� � � JM];NkSÎV � ',V�UBUBJKSB� �
	 ~ ��� RP��L�R ��G IKV�¢¿] G NkL�V"]
�TV D^� ];NkSBU���R D� {��B~   µ OQ�BV D VËJM]WN�IKJK�.OQJKSB� � {�� � ~  ÅRk� ��µ JYª[Vkª � ��� ��� � ª
���������½�§~q�a���k���§���k� � � V�NkSB]�OQ�BNPO�JMS9NkUbUBJKOFJMRTS%OF�BV�O§NkSb�TV�S)O � N G Rk�WOQ�BV�JMSbU H L�V"U
IMJK�.OFJMSB� � � ~ � Rk� �5~ � JM] H SBJK® H V�h�R D V"® H JK PNkIKV�S)OQI�(�OQ�aNfO�OF�BVÀUBJ � V"SB]FJKRTS¡Rk��OQ�bV
O§NkSB�kV�S)O] G NkL"VÑRP� � JM] � JKSBJ � NkI¥n�ª©ÁÎV;UBV�°aSBVWOQ�BVËpY�k�q�q���ap��d|��k~q�M����� ��� � Rk�!NkS
RT'(�^V�L�O� �R¸ TV D N��kV DF� � Nk]�OF�BV3JM]^R � R DFG �)(�L�IMNk]F]^V�]`Rk�7V�¢qOQV"SB]FJKRTSB] � {   ~ � �`JKOF�
��� � �v{(��	 ~ �! "�$#Yµ OF�BV3O D J� qJ¥NkI,V�¢qOQV"SB]FJKRTS�RP� � '¤(�OF�BV&%'T� � RmU H IMV � ª

¨©V"O H ]�SBR¸� L�RTSb]FJMUbV D N�]»OQJKIMI0® H JKOFVÓ�TV�SbV D NPIv]FJ�O H NfOQJMRkSdJMS�OQ�BV3¦¶NkSaNkL§��L"RTS)OQV�¢qO�ª
¨@V�O)( NkSBU z '¼VÅ¦�NkSBNkL§��] G NkL�V"]�NkSBU � '¼V&NÎ¦¶NkSaNkL§�%¨@JKV�� D R HbG hrJKS��rNPL"O�N
¦�NkSaNkL§�Ë¨©JKV¶� D R HBG �q����� ��R H IKU�',V¶] HmÍ L"JMV"S¤O�NPSBU�V" kV�S¡NÀL"V D OQNkJMS�L�I¥NP]F]!RP�,_ D^E L§�BV�O
] G NkL"V�]�NPSBUd¨©JKV� D R HBG ]�L�NkSd',VO D V�NPOQV"Ud')(ËR HBD�� V�OQ�BRqU µ OQ�bV�]FV"]�N D VOF�BV]FRP��L}NkIKIMV�U
�+* �-, ���/.10324�o�.�5*76H�86 ] G NkL"V�] µ JKS)O D RqU H L"V�U�')(�_�ª C NPI¥N � RmUbR> &JKS ·tl>if¹ÃNkSBU�� HBD OQ�BV D
UBV" kV�IMR GBG V"U�JKS�OF�BVWR HBD ',RmRk±�·Äif¹.n�ª�ÏÅR D V"R¸ TV D"µ �¶VW] HbGBG Rk]FVWOQRË�aN} TV;R G V D NfOQJMRkSB]

9 { �;: ( ~ (=< 9 { �;: z�~ z
Rk� � RTSÌ',RkOF�Ì] G NkL"V�]�] H L§�ÌOQ�aNPO�>@? z JK]�N�°b¢mV"U G RTJKS¤O µ NkSBU�NkSÌV�® H J� kN D J¥NPS¤O
NkSaNkI�(qOFJML � N G

A { ( ~ z
�`�BJML§��JK]�UbV"°aSBV"U�JMS�N�SBV"JM�T�¤',R D �BRqRqUÅRk�B>)?C( ª`«��BV�S � R G V D NPOQV"]ÓNkIK]FR¡RTS�OQ�bV
hr'aNkSBNkL§�m�ÊNPSaNkIK(¤OFJML¸n¶] G NkL"V;�kV DF�

D { � AFEHG � > �
NkSBU�]^R���V � N}(3L�RTSb]FJMUbV D�D NkSBU � Nk]7L�RTS)O D N} kN D J¥NPS¤O , �5*Q�o� ����� RTSÑOF�BV�L�NPOQV"�TR D (WRk�
L�R �¡G IMV�¢�] G NkL�V;�TV D^� ]"ª�«��bV�SÅ��V;�aN} TVÑOF�BV3��RTIMIKR¸�`JMSB��OF�BV�R D V � h�]FV"Vd·Äif¹ ¾ �aN G ªÄZ^Z µ
l>imª�lRX)n�ª

I C�%H�#��%6' J�HK7MLNKPO ��p�p.oa�¡p��k�q�q���ap�¡��sa�RQ��.��p.oa�S�k�M��p��.�q�k~q�M�§oa�T�Ësa|f�.�ap.�-U�|Êz
A �k�+��p�oa��|f�"���.p�¡��sWV { � ~ (X< �RY~ 9 � � <�> �[Z ���\�k�.�§�§��pQ��r�r�����\s,���.prp��.�q�]Ud���.�v�F�k�
�¡��sa��|Êz_^��k�,�q�§od�\sb�q�§�§�;�k�+� Z �d|f�Q�§|/�k��� Z �f�§��~m�d�Wp.ob�kp

6 � .;`ba�c��3d A ���fe-gL�3d V �ih jlk
m oa��� p.oa���Q�Å�M���¿�¸�����.y\~q�a���k���Q���k�À���M���d���apÑ�.�9p.oa�Wn�~0|fpr�Y���ap¡�F�kp\�Y�q|f��Ç Dq� � �k�+�
�§�\sa�§���r�k�.��Ç Z p.oa�¶z�~q�v��pÊ|f� �oY~ p�qrgL�4� < D ���sp�qrgL�4� < � � ob�f�����¸�����.y\~q�a���k���Q���k�t�q��y
z}|f���¡�kpr�Y|f�,�

u ?v:!:wv7x�¨©V"O � ',V�N�IMJKSBV}N D;GBD R.�^V�L�OQJMRkSÌRTS)OQR e-gL�3d A � OQ�BV"S � A JM]�NÐhrIMRqL}NPI.n
] H ' � V D ]FJKRTS�NkSbU � { � � � A � EHG � > � JK]�N � NPSBJK��RTIKU�L�RTS)OQNkJMSBJKSB� DÑµ �BN¸ qJKSB�ÑOF�BV�]FN � VO§NkSB�kV�S)O] G NkL"VÑJKS � > � ª¬¨@V�O�y{z � ',VÑN�] H ' � NkSBJK��RkIMU�] H L§�ÅOQ�BNPO

X



���w� d_� � e-g���d V ��� d y k

¦�(�Nk]^] HB�¡G OQJKRTS µ OF�BJM]!y �`JMIKIv',V3Rk�!°BS¤OFVWUBJ � V�SB]^JMRTSvª C$H OFOFJMSB�

� � D�� y
�¶V3�TV�O`NÑ°aSbJKOQVÀUBJ � V�SB]^JMRTSBNkI0] H 'B�kV DF� Rk� D �`�BJKL§��JM]�OQ�BV3UBV"]FJ D V�U�]^V � J�� H SBJK kV D ]QNkI
UBV"��R D^� NfOQJMRkS�ªÃZ\S��rNkL"O µ JKO��BNk]�OQ�BV � JMSBJ � NkI G RT]F]^JM'BIKVÓO§NkSb�TV�S)O`] G NkL�VÑNkSBU�RTSBVWL�NkS
]F�BR¸�¯OF�aNPO�OQ�bV D V�]»O D JKL"OFJMRTS�Rk�7OQ�BVWR G V D NPOQJKRTS � N G RTS)OQR �;: �

9 { �;: � ~ D

JM]�NÂ] � RqRkOQ� � R DFG �BJK] � Rk�À'aNkSaNPL§�m�ÊNkSBNkIK(¤OQJKL�] G NkL"V�]"ª «��BJK]���RTIKIMR¸�`]ËV�]^]FV�S)OFJ¥NkIKIK(
� D R � OF�BV D V"I¥NPOFJK �J �¡G IMJKL�JKO¬� H SbL"OQJKRTS�OQ�BV"R D V �Åµ ®0ª[Vkª[U�ª

� -01Ó=!?��
	��Mx��� x�ÁÎV3SBRPOQVÓOQ�BNPO�OQ�bVWNk'¼R¸ kV3] � RmRkOF� � N G JM]�NPS&JK]FR � R D^G �BJM] �
JK�,JMS¡NkUBUbJKOQJKRTS µ/d VÅJM]$JKS.�^V�L�OQJK kVkªÃ´mRWRTSBV`RT'bOQNkJMSB]ÃNË~q�a���k���Q���k�T�TV DF� � JMS�OF�BJM]$L�Nk]FVPª
¦ H O H SBJK kV D ]QNkIKJKO\(�JK]`V" TV"SÅO DFH V H SBUBV D N���V}Nk±PV D L�RTSBUbJKOQJKRTS µ SBN � V"IK(dJK�7OQ�BV;±kV D SBV"I
Rk�¼OF�BV�O§NkSb�TV�S)O � N G ]¬Nk]^]FRqL�J¥NfOQV�U�OFRÑNPIMIbR D 'BJ�O � N G ]$L�IKRT]FV�OFRWOF�BV��TJ� TV�SËRTSbV�V µ JK]$N
¦�NkSaNkL§����~m�+�b�M��R¸ TV D4� ª!Z\S��rNkL�O µ IMV�O�� z � : � UBV"SBRkOQV`OQ�bV�]»O§Nk'BJKIMJKÒ�R D RP� G RTJMS)OQ]
JMS � NkSBU�Nk]F] HB� V;OQ�aNfO�J�OJM]`] � RmRPOQ�&R> kV D � ª�«��BV�SÅOQ�BVÑJMSBL"I H ]^JMRTS�� z 9 EHG � �w�
��H ]^OÑ',V µ '¤(�OF�BV D V"I¥NPOFJK �J ��G IMJML"JKO� H SBL�OQJMRkS¿OF�BV�R D V �&µ NkSÂJK]FR � R D^G �BJM] � R¸ TV D&� ª
«��BJM]`J �¡G IKJMV�]�OQ�aNfO�OQ�BV � R DFG �bJM] � Rk�7� H SBL"OFR D ]

p�qrgL��� < �w�F~ p�qrgL��� < D ���fp qrgL��� < � �

JMSBU H L�V�U&')(�OQ�BVWJKSBL�I H ]FJKRTS �l	 ~ DÑµ JM]`NPS&JK]FR � R D^G �BJM] � ª
Z�O�JK]�NkIM]^R
RT') qJMR H ]�OF�aNPO�R G V�SbSBV�]^]¿RP�R�k���Q���k���.prÇÌ�BRTIKUB]�JMS R HBD L}Nk]^V µ ]^JMSBL"V

] � RmRkOF�BSBV"]F]`JM]�O D JK qJMNkIMI�(dNPS&R G V"SÅL"RTSBUBJ�OQJMRkS�ª

� � i�� �qeh�	�
��i�rts��tehrtu:�	u � r��:r b�� � i�� rws ���"! ehr��

ÁÎV3O§NP±kVÑNË� D NkUBV"UÅUbJK£¼V D V"S)OQJ¥NPI�¦�NkSBNkL§��¨©JKVWNkIM�TV"' D N

# � �%$'&)(%# $

�`JKOQ��NÅUBJ�£vV D V�S)OFJ¥NkI 6 �`�BJML§�ÎJM]ÑN�UBV D  PNPOQJKRTSÎRk��UBV�� D V�lTª�ÁÎV¡�`JMIKI�L"RTSB]^JMUBV D OQ�bV
Ï�N HBD V D � ¾ N D OQNkS&V�® H NPOFJMRTS

A �M���v{ � 6=�M���*� +,  Y� < ��# � >

e



UBV"°aSbJMSB��JMS G N D OFJML H I¥N D N�'aNkSaNkL§�q�ÊNkSaNPIK(¤OQJKL�] H 'b] G NkL"V D RP�4( { � # G ª�Ï&R D V"R> kV D"µ�¶V GBH O z { � #�� ªÃÁÎVWL"RTSB]FJKUBV D D NkI���N}(q]Nk]NË] G NkL"VÑ�TV DF� JKS1>X?W(�ª
«��BVÓ¦�NkSaNkL§��] G NkL"V #�� JM]�N�¦¶NkSaNkL§��¨©JMVÀNkIM�kV�' D N�NkSBU G RT]^]FV�]^V�]NkS�NP]F]FRqL�JMNPOQV"U

�q����� Rk�,N3¦�NkSBNkL§�Ë¨©JMV¶� D R HBGvµ UBV�SbRkOQV"U�'¤( � h�JKO!L}NkS�',V¶UBV�°aSBV"U¡')(ÑOQ�BV ¾ N ��G V�IKI��
�ÀN H ]^UBR D £Ì]FV D JMV"]§n�ª�´mJKSBL�V���VËN D V�RTSBI�(�JKS¤OFV D V�]^OFV�U�JMS�® H V"]^OFJMRTSB]3RP��IKRmL�NkI7SaNPO HbD V µ
�¶VÀOF�BV D V"��R D V � N¸(¡NP]F] Hb� VÀOF�aNPO # � JM]¬OQ�BVÀ¨©JMV�NkIM�TV"' D N;Rk�@N�¦¶NkSaNkL§��¨©JKVÀ� D R HBG �
NkSBU�OQ�BNPOÓ��V��aN} TVËNkS�NkU��^RTJMS)OÓR G V D NPOFJMRTS�RP� � RTS #�µ JKSBU H L"JMSB�dOF�BVË¨©JMV��\' D NkL§±kV�O
Rk� # ª

� -01Ó=!?�� x��RkO�JKS
NkIMI�N GBG IMJML�NPOQJKRTSB]¡JKO�JM] G RT]^]FJM'bIMVÅOFRÌ]^OQN¸( L�R ��G IKV"OFV�IK(�JKS
OQ�BVWL�RkS¤OFV�¢qORk�5¦�NkSaNPL§�Å¨©JKVÓ� D R HBG ]�ª�_aR D JKSB]^OQNkSBL"VÓ��R D UBV���R DF� NPOQJKRTSB]�Rk�!L"R �¡G NkL"O
L�R �¡G IMV�¢�] G NkL�V"] µ OQ�bV� D R HBG � �`JMIMImSBRkO$',V�Rk�,OQ�aNfO$±¤JMSBU µ U H V�OQR3OQ�BV��rNPL"O¬Rk�,',V�JMSb�
��R D L"V�UÎOFR � NP±qJKSB�&]F� D JMSB±¤JMSb�T];�`�bV�SÌL�R ��G RT]FJKSB�&�BRTIMR � R D^G �BJKL � N G ];�`�BJKL§�ÌN D V
L�IMRk]FVÓOQR�OF�BV3JMUBV"S)OQJKO\(dRTS�N�°b¢mV�U&R G V�S�]FV�O}ª�_aR D UBV���R DF� NPOQJKRTSB]�Rk�5 kV�L�OQR D ' H SbUBIMV"]
NkSBU � NkS)(dRkOQ�BV D ]FJKO H NPOFJMRTSB] µ OQ�bVÑ¦¶NkSaNkL§��� D N � VÓL�NkSÅ',VW±kV G O}ª

� � g exrt� i&� � i m r	�c�

ÁÎV¡��NkS)OÑOQR�]^�BR¸� �BV D V�OF�aNPO;RTSBV�L}NkSÂRT'bO§NPJMS�OQ�BV�]FV � J�� H SBJ� TV D ]QNkI$UbV"��R D^� NPOFJMRTS
��µ � H ]^O;L}NkIKIMV"UL�ÊIMRqL}NPI � RmU H IMJ5] G NkL"V�����R D ]F�BR D O µ Nk]3OF�BVËÒ�V D R�]FV"O;Rk�¶NkS�V�¢ G IKJML"JKOQV
�BRTIMR � R D^G �BJKL � N G


 { � G ~ � �
'¼V�O\�¶V"V�S�OQ�BV;° D ]»OWNkSBU�]^V�L"RTSBU�L�Rk�BR � RTIMRT�P(�� D R HbG ]ÀRk�$OF�BV�L"R ��G IMV�¢ � # < 6(� ªÓ¦�(
R HBD L"RTSB]»O DFH L"OQJKRTS µ OQ�BV � N G 
 �`JMIKI!|f�a��ÇÓUBV G V"SBU�RTS¡OQ�BV�L§�BRTJML"VÀRk�©NË�\s,���.prp��.�q� � Rk�
OQ�BJK]L"R �¡G IMV�¢ µ JYª[Vkª¬N�IMJKSBV}N D L�RTS)OQJKS H R H ] � N G:�B{ # ~ # Rk�5UBV�� D V � + ] H L§�&OQ�aNfO

6��s6 � 6Hk
ÁÎVWV" kV�SÅL}NkSÅNk]F] HB� VWOF�aNPO � ]FNPOQJK]^°aV"]

� � � >M< �f6H� � �
�`�BJML§��JM]¬NkI���N}(q] G RT]^]FJM'bIMV`NP�.OFV D¬� RqUBJ��.(mJKSB� � V� TV�S)O H NkIMI�(&hr]^V�VÑ·½i>¹a TRTI�ªÄZ µ)G ªÄg�VTn�ª!ÁÂV
SBRkOQV3OF�aNPO�OQ�bV;L"RTSBUBJ�OQJKRTS 6����f6 � >¡JK]��¶V�Nk±kV D�µ ' H O] HmÍ L"JMV"S¤O��R D R HbD�GBHBDFG RT]^Vkª

I C�%H�#��%6' J�J7K7 L8K�� �d|��q���Bz}|f��p.oa�¡�M|¸�F�k�$�d|��k~m���¶�\sb�q�§�� �M���k���k���Ð��Ç�p.oa�
� ���§|��¸��p�|Êz3p.oa���§|f�Àsa|¸���.p��Y|f��|ÊzWp�oa�¬z}|f�.�M|fx$�.�q�Ëp�x¶|¡�¡��s)s,�.�q�f�

� EHG {�� G ~ yR< � �T � < �!# �v{ y ~ � �

x!oa���§��� Q,�Mob�k���d|f�a�Y�¶s,�Q|Ê�}�§��pr�Y|f�H� U��M�&�q���¬�v�T����Ç¡p.oa���Tn�~B�k���.prÇ

� 6 � � �  6 < �/# <

c



� ������� � � �

�k�+�
� { # G ~ # G

� Y~ � � +, �  � < � #�k

m oa���Åp.oa�`�q����� y { ��� � � � � � ���kp��M�����T��s,�Q|§sa����p�Ç � �w� �.�Åp.oa��s,�Q|¸|ÊzW|ÊzÀp.oa�§|f�Q���
� + k + � �

� -01Ó=!?�� 	
	�x��� x�«��BV �Ê�BN DF� RTSBJKL��À] H 'B] G NkL"V � Rk� # L}NPSÅ',VÑJKUBV�S)OFJK°aV"U& qJ¥N �
�`JKOQ�ÅOQ�BV�L"RT�BR � RTIKRT�k(�� D R HBG ] � Rk�ÃOF�BV�UBJ�£vV D V"S¤OFJ¥NkI@� D NkUBV"U�¨©JMV�NPIM�TV"' D N # NPSBU
]FRË�¶VW°aSaNkIKIK(��TV"O`OF�BV3UBV�]^J D V�U � N G 
 ª$ÁÎV;NkIK]FR�SBRPOQV3OQ�aNfO

� � `ba�c��T 6 < �/# �

NkSBU µa� R D V"R¸ TV D

� � ` a c���6(� �R` a cR� ���

� z � � � >��k�+� �s6�� � � �
u ?v:!:wv�|Êz�p.oa�§|f�Q��� Q
�¤��]Uk�ÃÁÎV�° D ]^O¬SBRPOQV�OQ�BNPOÃOQ�bV � N G � JK] µ ')(�OF�BV�J �¡G IKJML�J�O

� H SBL"OFJMRTS�OF�BV�R D V �&µ RT') qJMR H ]^IK(�NËIKRmL�NkI�JK]FR � R DFG �BJM] � ª@ÁÎV GBH O
y { ��� � ? # G�� � � � � � � � � + � , � �  � < � # � >�� ��� � � � � �]k

«��BV�S y�JK]`N�] � RmRkOF���`JKOQ��OQNkSB�TV"S¤O] G NkL�V � G µ NkSbU���V;�aN} TV
D�� � �7��� z y z �

�`�BV D V � ��� ��6�� A � JM]OQ�BV�Nk'¼R¸ kV � V"S)OQJMRkSBV�U�¦�NkSaNkL§� � NkSBJ���RTIMUÂh�]FV�V�OF�BV GbD RqRk�
Rk�!OF�BV�R D V � hÊlTªKl¸nFn�ª�«��BV;]FV"L�RTSBU�JMSBL"I H ]^JMRTS�L�NkS�',VW]FV�V"S�')(���R DF��H I¥N�h��Pn�'¼V�(TRTSBU µ
H ]FJKSB� 6�� � � >M< 6H�.�f6 � >mªÃÁÎV3�¶NkS)OOFR�]^�BR¸�¯SBV�¢qO�OF�aNPO

� ? y � � � � � � � � � � � k

¦ H O�OF�BJM]�JM]dV�Nk]FJKIK(Ì kV D J�°aV�U µ ]^JMSBL"V � � � � h.OQ�BV�Nk'¼R¸ kV�J �¡G IMJKL}NPOFJMRTSÌJK]dJKS �rNkL�O
NkS
V�® H J� kNPIMV�SbL�V�')(%OF�BV�J ��G IKJML"JKO�� H SBL�OQJKRTS�OQ�BV"R D V � n�ª Z\S
R D UbV D OFR�]F�BR¸��OQ�aNfO
OQ�BV&L�R �¡G RT]FJ�OQJMRkS � G ~ � � �`JKIMI�UBV"°aSbV�N � RqUBV"I¶��R D OQ�bV&IKRmL�NkI � RmU H IMJ�] G NkL"V

g



� � D � y µ JKO�JM]�] HbÍ L"JMV�S)O�OFRÑ TV D J��.(�OF�BVÀ��RTIKIMR¸�`JMSB�3O\��R GBD R G V D OQJKV�]���R D V"IMV � V�S)OF]
� ? y

N)n A � � � � >�� �  � < � # � >M< �s6+ � < � # � >
'0n �  � < � # � > � �s6+ � < � # � >
«��BV3° D ]^ORTSBV D V�] H IKOQ]`UBJ D V"L"OQI�(d� D R � OF�BVWJMUBV"S¤OFJKO\(

����� 6 � � � � � A � � � � +, � � � �f66�  � < � #

NkSBU 6 � � >¡RTSWy¿ª�«��bV�]FV"L�RTSBU�RkSBVÑJK] � R D VÑ] H 'bOQIKVkª�U�]^JMSB�¡OQ�BV;�rNkL"OOQ�aNfO 6 JM]
N¡UBV D J� kNfOQJMRkS�Rk�ÃUbV�� D V + µ �¶V;�TV�O

�s6+ � < � # � , �  6 � < � #
NkSBU µ ')( 6 � � � � � >

�f6� � < � # � ���M 6H�M � < � # < � # � ���M � + � � �)�f6(�� � < � # < � # k

«��BJM] � V}NkSB]�OF�aNPO
�s6+ � < � # � �$� �   � < � # < � # �$ �f6+ � < � # < � # � � �M �f6+ � < � # < � #

]FJMSbL�V   � < � # < � # � >¡NkSBU �  � < � # � > µ ')(�R HBD �)( G RPOQ�BV"]FJM]"ª�Z��Ã��VÑSbR>�¯V�]^OFJ � NPOQV
OQ�BVV�IKV � V�S)O �s6+ � < � # NkSBU¡] HbGBG Rk]FV`OQ�aNPO�� � �¶JK]�] HbÍ L�JKV�S)OQI�(Ë] � NkIMI µ JKO¬��RTIKIMR¸�`] µ '¤(
OQ�BVWI¥NP]^O`JMUbV�S)OQJ�O\( µ OF�aNPO �s6+ � < � #v��H ]^O',V;Ò"V D R µ ®0ªÄVPªÄU�ª

� :Ã1313-04��m=5?
	 xÓZ\S�OQ�BVÑL�IMNk]F]^JML}NPI©L}Nk]^V�] µ ]^O H UBJMV"U�')(�²RmUBNkJ D N)³T´ G V�SBL"V D"µ ² H �
D NkSBJK]F�BJ�NkSBU%RkOQ�BV D ] µ OF�BV D RTIMV&Rk�ÓOF�BV�UBJ�£vV"S¤OFJ¥NkI 6 JK] G IMN¸(kV�U
')(%N ���\R G V D NPOQR D
NkSBU�OQ�BV�] G IMJ�OFOFJMSB� � JM]ÓL"RTSB]»O DFH L"OQV"UÂ qJ¥NdOF�BV�L�R ��G RT]FJ�OQJKRTS�Rk� ��W�`J�OQ��N�É D V"V�S�X[]
R G V D NPOFR D ª Z\S9OQ�BV��BRkIMR � R DFG �BJMLÅL�RTS)OQV�¢qO µ JKO�JK]�JMS9�TV"SBV D NkIÓ TV D ( �aN D U9OFR�°BSBU
] H L§��] G IKJKO^OQJMSb�T]�ªÅZ��`RTSBV�UBV���R DF� ]�IKRmL�NkI¬RT'(�^V�L�OQ] µ OF�BV�S GBD JK qJMIKV��TV"U G RTIK(qL�(mIKJMSBUbV D ]
N D V;Rk�5� D V�NPOJ �¡G R D O§NkSbL�VÓ��R D °aSbUBJMSB�¡] G IMJKO^OQJKSB�T]�ª¬_aR D �TIKRT'aNkI¼]FJ�O H NPOFJMRTSb] µ RTSBVWL�NkS
H ]FV;OQV�L§�bSBJM® H V"]À� D R � OF�BVWOQ�BV"R D (&Rk�ÃOFR G RTIMRT�kJML}NPI¼ TV"L"OFR D ] G NkL�V"] µ ° D ]»OÓN GbG IMJKV�U&'¤(
C NkIMN � RqUBR¸ �NPSBU��TV�SBV D NkIKJMÒ"V�U�� HBD OF�BV D JKSÂ·Äif¹�ª

� � � m � �t�	� �qexrws eh�	��g s���� ��k u �vk.�tehm rw��i���� � � �v�te��

����� �����������! #"%$&�('*)+"��-,. 0/21314'65-���7 6 81�9:$&13;<"�$=/213,->�$��? 
@A"�;<�7 
ÁÎVËNkI D V�NkUb( D V � N D ±kV"U�JMSÐhÊlTª{iknOQ�aNfOÀ��V��aN} TV�R G V�SBSbV�]F]WRk�!�k���Q���k���.prÇ�JMS�OF�BV�]^JKO^�
H NPOQJKRTSÎRP��]FV"L"OQJKRTS�ldNkSBUÌi��`�BJML§��JK]ÑU H V�OFRÅOQ�bV��rNkL�O�OQ�BNPOÑOF�BVdR G V D NPOFJMRTS � N G
9 { �;: � ~ D JK]�] � RmRkOF��ª

V



¨©V"O H ]!SbR>�ÐL"RTSB]^JMUBV D OQ�bV¶O§N H OQRTIKRT�TJML�NkIMI�(UBV"°aSbV�U�UBJ�£vV D V�S)OFJ¥NkI�� RTS;OQ�BV D V�IMNPOQJ� 
� D NkUbV�U�¨©JMV3NPIM�TV"' D N #��7µ UBV�°aSBV�U�')(dOF�BVÓJKSBL�I H ]FJKRTS �l	 ~ DÑµ NkSBU�JKOF]¶L"RT�BR � RTIMRk�k(

� $ � # <�� �
��R D � ?�� µ L�RkSB]FJKUBV D V�UÂNk];N��§oa�F�^zÓRk��% � � � RmU H IMV�]"ª�ÁÂVËNk]F] HB� V�OF�aNPOWOQ�BV"]FV¡N D V
�§|¸oa���§���ap���R D �b� >�NPSBU0³PR D �_� + ª�«��BV"S��¶V��aN} TVdOF�BV���RkIMIMR¸�`JKSB��L D J�OQV D JMRkS¿��R D
H SBJK kV D ]QNkIKJKO\( µbD V�] G V"L"OFJK TV"IK(�] � RqRkOQ�bSBV�]^] µ Rk�7OQ�BVWIKRmL�NkI � RmU H IMJ¼] G NkL"Vkª

I C�%H�#��%6' J�ItK7HK7MLNK � �+�q���&p�oa���)��|/�k���f�§��~m�Às,pr�Y|f�b��Q��.�
p.oa�&���.pr~b�kp��Y|f� |Êz
�¸�§��p��Y|f� , U Z p�oa�3�¸�����.y\~q�a���k���Q���k� �q��z}|f���¡�kp��Y|f�&�\sb�q�§��q����� � �M�

hrN)nÀ~m�a���k���Q���k� Z � � � � � # <�� � �§|f����~qpÊ�§�Wx$�.p.o��§�f�¸���§ob�k�q�q� Z
h�'0n���d|¸|fp�o Z � � � G � # <�� � �§|f����~mp\�§�Wx$�.p.o��§�f�¸���§ob�k�q�q���
«��BJK]�OF�BV�R D V � JK]¶N�] G V"L�JMNkI0L}Nk]^VÀRk��OF�BV���RkIMIMR¸�`JKSB�W�TV�SBV D NkI GBD JMSBL"J G IKV`��R D UBV���R D �

� NPOFJMRTS�� D R HBG R�ZYUB];h��`J�OQ�&NkS�RT'B]»O DFH L"OQJKRTS�OQ�BV"R D (bn]�
I C�%H�#��%6' J I�K7HK 8�L8K m oa���§oa�F�^z3|Êz�h»�Q�����kp�����n��.� �¬�a�.p\�§���.�¡�k�,�k~mp\|f�d|f��saoq�M�����3|Êz

���¸�����.y\~q�a���k���Q���k�¶|k���}�§��pÑ�§|f����~mp\�§��x$�.p�oÌ�§�f�¸���§ob�k�q�q� Z � � p�oa�¡�¸�����½�§~q�a���k���Q���k�
�q��z}|f���¡�kpr�Y|f���M�;~q�a���k���Q���k��ª

m oa� Q��Q�����kpr���TU;p��k�q�q���ap@�§oa�F�^zÓ|ÊzÓ�Ñ�¸�����.y\~q�a���k���Q���k�¼|k���}�§��p��§|f����~qpÊ�§�x$�.p.o��§�f�¸�
�§ob�k�q�q� Z � � p.oa�3�¸�����½�§~q�a���k���§���k�7�q��z}|f���¡�kp��Y|f���M�À���d|¸|fp�oqª

u ?v:!:wv7x«��bVÓ° D ]»O G N D O�JK]`NkI D V}NkUm(dL"RTS)O§NkJKSBV�U�JMS�OF�BV G N G V D RP�!ÈÑª{´¼ªY[`J �&µ ]FV"V
·�lRXf¹¬L�R D RTIMIMN D (�imª½ikj µ ' H O � N}(�NkIK]FR�'¼V�IKV"�.O3OFR&OF�BV D V}NPUBV D Nk]WN�SBJML"V�V�¢mV D L�JK]FV¡RTS
UBV"��R D^� NfOQJMRkS�� D R HBG R�Z�UB]"ªW_aR D OF�BV�]FV"L�RTSbUÂNP]F]FV D OFJMRTS µ IMV"O H ]ÓUBV"SBRkOFV�OQ�BV�OQNkSB�TV"S)O
� RqU H IKV�]�')(�� � �	��� ��R D NkSÐRT'H�^V�L"Ol ¿R> kV D OQ�bV&'BNk]FV��TV DF� � NkSBU�N�L�Rk�BV D V�S)O
% � � � RqU H IKV � ª�«��bV �»²RmUaNPJ D N>�»´ G V�SBL"V DW� N G ����R D  �JM]ÑNÅL�NkSBRTSbJML}NPIMIK(�UBV"°aSbV�U
�BR � R � R DFG �BJK] ��
���~ � � � % � Rk�4% � � � RqU H IMV"] µ �`�BV D V 
� JK]OF�BV�]^�BV}Nf�$Rk�$�BRkIMRP�
� R D^G �BJKL� TV�L�OQR D °aV"IMUB]¬RTSl[;ª¤¦�(ËR HBD 'aNk]^V�L§�aNPSB�TVNk]F] HB�¡G OQJKRTS µ OQ�BV`SaNfO HBD NkI � N G

� � � % �}~ �&� � % �f.c�
JM]�] HbD �^V�L�OQJ�  µ �`�BV D V . UBV"SBRkOQV"]�OQ�BVWJMUbV}NkI¼]F�BV�NP�!RP�5OF�BV3UBJM]»OQJKSB� H JK]F�BV"U G RTJKS)O}ª$¦ H O
]FJMSbL�V�OQ�bV�I¥Nk]»O� kV�L"OFR D ] G NkL�V�JKUBV�S)OQJ�°aV�]�L}NkSBRkSBJML�NkIMI�(��`JKOQ��OF�BVdOQNkSB�TV"S¤OË] G NkL"V�Rk�
� NPOWOQ�bV¡UbJM]^OFJMSB� H JM]^�BV�U G RTJMS)O µ ��V¡�TV"O3°aSBNkIMI�(ÐhrUbJ ���d � � nÀ TV"L"OQR D °aV"IMUB]3�`�BJKL§�N D V�JKSBUBV G V�SbUBV�S)OdNkSBUÌ��R DF� N�'aNk]FJK]�Rk� d � � ªÐ´mR � JK]�] � RmRPOQ�Ì')(ÐN�]^OQNkSBUaN D U
N D � Hb� V"S¤O µ Lkª �Êª}· XP¹ G ª�\bl>³�\)iqªÃ«��BV;L�RTS) TV D ]^V�JM]`N D NPOQ�BV D ��R DF� NkI D V}Nk]^RTSBJKSB�Bª!�

����� ��1 � /2"�$&�(' )
ÁÎVË�TJ� TV��BV D V�OQ�bVË��RkIMIMR¸�`JKSB�d]^J �¡G IMV�L D J�OQV D JMRTSÅ��R D OQ�BV���R DF� NkIMJ�O\(�Rk��OF�BVËÈ3ÉÀ�Ê¨©JMV
NkIM�TV"' D N #�µ �`�bV D V;��R DF� NkIKJKO\( � V�NkSB]`OQ�aNPOOQ�bV D VÑJM]N��bR � R � R D^G �BJK] � RP�$È3ÉÀ�Ê¨©JMV

W



NkIM�TV"' D NP] � � # �}~ # �`�BJML§�ÑJM]5N�® H Nk]^J���JM]FR � R D^G �BJK] � ª���V D V � � # � �aNP]!UBJ�£vV D V�S)OFJ¥NkI
>�NkSbU�OF�BV;¨©JMV3' D NkL§±kV�OÀJK]�JMSBU H L�V�U&')(�OQ�aNfO`Rk� # ª

I C�%H�#��%6' J I�K 87K7 L8K�� z`p.oa���Q�À�M�Ó�Ñ�\s,���.prp��.�q� � |Êz � # < 66� x!oq�Y�§o¡�M�Ó�X�q�������f�kpr�Y|f�
|Êz �q�Y�k�§� � + Z p.oa��� # �M�¬z}|f���¡�k���

u ?v:!:wv7xÂ«��BJK]ÑJK]Ñ® H J�OQV¡RT') qJMR H ];� D R � OQ�BV�UBV"°aSbJKOQJKRTSB] µ ]^JMSBL"V�OQ�bVd�aN D^� RkSBJML
] H 'B] G NkL"V�JM]@OQ�BV�±kV D SBV"ImRP�  "6 < �N# �`�BJKL§��JM]5N`UBV D JK PNPOQJKRTS;Rk�BUBV"� D V�Ò�V D R3NPSBUÑOF�BV D V"��R D V
` a cR�  "6 < �N#+� JK]`NË¨@JKV3] H 'BNkIM�TV"' D NËRk� #�µ JM]FR � R D^G �BJKL�OQR � � # ��µ ®0ªÄVPªÄUvª

� -01Ó=!?�� x�ºÀ]^] HB� V`OQ�aNPO # JM]$��R D^� NPIBNkSBUËOQ�BNPO � G � # � JK]Ã°aSBJ�OQV`UBJ � V�Sb]FJMRkSaNkI\�
«��BV�S�OF�BV�]^V � JYy H SbJK TV D ]FNkI©UBV"��R DF� NPOQJKRTS�] G NkL"V��TV DF� JK]ÀNPO � RT]^OÀNRn�~B� �k�^�kpr�Y�À]^JMSm�
� H I¥N D JKO\(kª

Z�O�JK]�±¤SBR¸�`S
OQ�aNPO # NkSbU � � # � N D V�NkIK�¶N}(q]�JM]^R � R DFG �BJK]�Nk]d]FRP��L}NkIKIMV�U #�� �
NkIM�TV"' D NP]h���R D OF�BJM]$SBRPOQJMRkSËNkSBU¡N GBG IKJML�NPOQJKRTSB]ÃRk�,J�O µ ]FV"V;·YWP¹¥n µ J��¼RkSBV�°b¢mV�]�N;] G IMJ�OFOFJMSB�
Rk�5OF�BVWL�R �¡G IKV�¢ � # < 6(� ª

����� � >��0"��-�& 65�� /2" @A 9 1������7�-���0"�$ ,-�79 1 �!/2" '6�&1��	� �!1�>�@=1�
 ,- 
1���������6'6�&� �0������ 

Z�OÑJK]WSBRkO;UBJ Í L H IKO3OFR GbD R¸ TV¡OQ�aNPO�z}|f���¡�k�©² HBD NkSBJK]F�BJ � N G ]WV�¢mJK]^O;JMS¿N� TV D (��TV�Sq�
V D NPI�]FV�OFOQJKSB� µ SaN � V�I�(���R D � D R HBG R�Z�UB]�R D � H SBL�OQR D ]��`JKOQ�ÐN�]^RP�\L�NkIMIKV�U |k����pr��~0��pr�Y|f�
p�oa�§|f��Ç��`�BJKL§� � V}NPSB]dOQ�BNPO�OQ�bV G RT]^]FJK'BJMIKJKO\(ÐRk�;V�¢qOFV�SBUBJKSB��NkS
RT'(�^V"L"O�OFRÐNkS
JMSm�
°aSBJKOFV�]^J � NkI�OQ�BJKL§±kV"SBJMSB��Rk�$J�OQ]�N D OFJMSBJMNkS�'aNk]FV;JM]L�RkS¤O D RTIKIMV"UÅ')(�OQ�BV; PNkSBJM]^�BJMSb��Rk�ÃN
L�V D O§NkJKS�RT'B]»O D^H L"OFJMRTS�V"IMV � V"S¤OÑJMSÎ]FR � V� kV�L"OFR D ] G NkL�V�h��`�BJKL§���aNk]�OFR�',Vd� H SBL�OQRP�
D J¥NPI��qL�R �¡G N D VË·�l�¹ µ · ek¹¥n�ª<U�SbUBV D�D NPOQ�BV D�� JKIMUdNk]F] HB��G OQJMRkSB];h��`�BJKL§�&N D V3� D R HBGBG R�ZYU
 TV D ]FJKRTSB]�RP�´mL§�BIKV�]F]^JMSB�kV D X[]�L"RTSBUBJ�OQJKRTSB]§n µ OQ�BV D VdJK]WV" TV"SÐN&L�NkSBRTSbJML}NPI$RT'B]^O DFH L�OQJKRTS
OQ�BV"R D (Ìhr]FV"V�· ek¹ G ª[e¤c�WTn�ªÓ«��BVÓz}|f���¡�k�,]FV � Jt� H SBJ� TV D ]QNPI5UBV���R DF� NPOFJMRTSÎhrJKS�OQ�BV�]FV�Sb]FV
Rk�@´mL§�bIMV�]^]FJKSB�TV D n¬L�NkSd',VRT'bO§NPJMSBV"UdNk]$OF�BV�Ò"V D R�]FV�O¶RP�©N�z}|f���¡�k� � N G '¼V�O\�¶V"V�S�O\��R
 TV�L�OQR D ] G NkL�V"]


 {!d ~ �&�
�`�BV D V d UbV�SBRkOFV�]¬OQ�BV`O§NPSB�TV�S)O�] G NkL�VRk�vOF�BV`]FV � Jt� H SBJ� TV D ]QNPIBUBV"��R DF� NPOQJKRTSËNkSBU �&�
NkS�RT'b]^O D^H L"OFJMRTS;] G NkL�VÓh��`�BJKL§���aNk]©OFRÀ',V¬OF�BV�]QN � V���R D �k�.�>JKSb°aSBJ�OQV�]^J � NkIkV�¢qOQV�Sb]FJMRkSB]
Rk��IKV�SB�kOF� RkSBV¸n�ª «��BV D VÎUbRmV"]&SbRkO&]FV�V � OQR�V�¢mJM]»O�NÐUBJ D V�L�O D V"��V D V�SbL�VÂ��R D OF�BJM]
�rNkL"O µ ' H O 
 L�NkSÎ',V�V�Nk]FJKIK(�L�RTSB]»O D^H L"OFV�U�JKSBU H L�OQJK kV�I�( µ RTSBIK(�'¤( H ]^JMSB�Îhr]»O§NkSbUaN D nÊU
UBV"°aSbJKOQJKRTSB]�JMS
��R D^� NPIÓUBV"��R DF� NPOQJKRTS
� D R HBG R�Z�UB]¿hrNk]���R D JMSB]»O§NkSBL"V�L�RTS)O§NPJMSBV"U JKS
·[ek¹¥n�ªÑ´mR�OF�BV�V�¢bJK]^OFV�SBL"V�Rk��N���R DF� NkI5² HBD NkSbJM]F�bJ � N G JK]À PNkIMJKU H SBUbV D3D NfOQ�BV DÓ� JKIMU
Nk]F] HB��G OQJMRkSB]�ª

\



��� � ���7$&"4'0�&1���� ��'65�� "� 6 #��).@��!13,�>-;'6 
Z\SÅOQ�bV�L�RkS¤OFV�¢qO�Rk�$� D NkUBV�U�¨©JMV;NkIM�kV�' D Nk]NkSBU&UBV"��R D^� NfOQJMRkSB] µ J�O�JK] G RT]^]FJK'BIMV3OQR¡UBV��
]FL D JM',V�OQ�bV G R>��V D ]^V D JMV�]dV�¢ G NkSB]^JMRTS%Rk�;N�² HBD NPSB]F�BJ � N G JMS�OQV D^� ]�Rk�ÑÏ�Nk]^]FV�(
GBD RqU H L�OQ]�ª¬Z\S�OQ�BVWL�Nk]FVWRk�5UBV"��R DF� NPOQJKRTSB]¶RP�!L"R ��G IMV�¢�] G NPL�V�] µ OQ�BJK]��aNk]�',V�V�S&JMSbUBJ��
L}NPOFV�U&'¤( C NkI¥N � RqUBR¸ dJKS¿·�l>i>¹Yª

ÁÂV��`JMIMIbNkUBR G O¶N � R D V��kV�SBV D NkI G RTJMS)O¬Rk�, qJMV��%��R D OF�BV�Ï�Nk]F]^V"( G R>��V D UBV"]FL D J G �
OQJMRkS&�`�BJKL§� H ]^V�]`OQ�BV;SBRkOFJMRTS�Rk�ÃN �R G �$NPIM�TV"' D NËNkSBU��`�BJKL§�Å�¶Nk]ÀJKSB] G J D V"U&')(�OQ�bV
G N G V D ·½cf¹�ª`¨©V"O # '¼V�N�hr¦�NkSaNPL§�0n�È3ÉÀ�Ê¨©JKVWNkIM�TV"' D N¡NkSBU � NÅh�OFR G RkIMRT�TJKL}NkI¥nE�R G �
NkIM�TV"' D N�R¸ TV D�� �`J�OQ�¿L�R GBD RmU H L"O�� h � L}NPS�NkIK]FR�'¼V¡� D NkUBV�U µ J��¶SBRPO µ JKO3�`JMIKIÃ',V
L�RTSBL"V�S)O D NPOQV"U�JKS�UBV�� D V�V + n�ª$º oa|f�d|f�d|f�\saoq�M��� � D R � � OQR # JK]�UBV�°aSBV�U&OQR�',VWN
� ��IMJKSBV}N D¶� N G h�Rk�5UBV�� D VÑÒ"V D R¤n

� { � ~ #
] H L§�&OQ�aNPO`OF�BV3��R DF��H I¥N

6 � �	� � � ��
� � � �� � >
�BRTIMUb] µ �`�BV D V � {%# 
� # ~ # JK]dOQ�bV ��H IKOFJ G IKJML�NPOQJKRTS � N Gvµ �TJ� TV"S
'¤(%OQ�BV�¨©JMV
' D NkL§±PV"O�ª�ÁÂV3��NkS)O`OQRËNP]F]FRqL�JMNPOQVÓOFR¡NË]^V � J�� H SBJK kV D ]QNkI¼UBV"��R D^� NfOQJMRkS � h�UBV�]^L D JK'¼V"U
JMSÎOFV DF� ]�RP� # nÑN��R G �NkIK�TV�' D N � NPSBUÌNÅ�bR � R � R D^G �BJK] � � { � ~ # G ª�_aR DOQ�BJK] µ ��V � N}( H ]FV¡OQ�BV�L�RTS)O D^H L"OFJMRTSÂRk� � �kJK TV"S�JMS¿]FV"L"OFJMRTS�lkª�ÁÎV�L}NkS�JKUBV�S)OFJK�.(
L}NkSBRkSBJML�NkIMI�(

# 
� % ��� � p qrg �3� % �� < # �
�`�BV D V % �� JK]ÃOQ�BV�OFR G RkIMRT�TJKL}NkIqU H NPIBRk��% � NkSBU p qrg �3��� < � � UBV"SBRkOFV�]$OQ�BV�� H SbL"OQR D
Rk��§|f�apr�.�a~a|f~¤� � �\IKJMSBV�N D¶� N G ]"ª ]Ó'¤ qJKR H ]FI�(

� { � % ��
JM]@N�OQR G RTIKRT�TJML�NkImhrL"R H SBJ�O§NkI µ L�RqL�R �¡��H OQNPOQJ� �NkSBUWL�R)NP]F]FRqL�JMNPOQJ� bnQ��R G �BNkIK�TV�' D N µ ]^JMSBL"V
% � JM]WN�U H NkI$_ DFE L§�BV"O;S H L�IKV}N D � �\NkIM�TV"' D NmªÑ«��BV"S¿OF�BV���RTIMIKR¸�`JMSB��]^O§NfOQV � V�S)OWJK]3N
L�RTSB]^V�® H V"SBL�V�RP�5OF�BVWUBV"°aSbJKOQJKRTSB]"ª

I C�%H�#��%6' J�ItK I�K7MLNK m oa�Åp��k~qp\|f�M|F�k�Y�F�k�3���M���d���ap;�.��� qrcR� � < # � � � # 
� % ��Z
�k���k������Ç�p�oa���.�v����~)���Y|f�b� � z D z # G Z �q���¬�v�§�À�Ñoa|f�d|f�d|f�\saoq�M����z��Q|f� p.oa���;|§s>z
�k�[�q�����F� � �.�apÊ|�p�oa������y O �Y���k�[�q�����^� # �

� -01Ó=!?�� K Z��aRTSBV�JM]7RTSBIK(WJKS)OQV D V�]»OQV�U�JKSz}|f���¡�k�PNk] G V�L�OQ] µ OQ�BV"S�RTSBV�L}NkS D V G I¥NkL"V
��')(�OF�BVW] � NkIMIKV D �R G �!] H 'aNPIM�TV"' D N � UBV"°BSBV�UÅ'¤(

� { ��� � g
E��

% ����
�`�BV D V�RTSBV¬O§Nk±PV�]7OQ�BV�JMSBU H L"OQJ� 3IMJ � J�O©R¸ TV D NkIKI)U H NkI¤] G NkL�V"]ÃRk�bOF�BV�N D OQJKSBJ¥NPSÑNPIM�TV"' D Nk]
% ��� � % �d�f.�� � G ª

l}j



����� � $&1��A"�$ ,-�79 1 � /2"4'6�&1%�� 
_0R D� NkS)(�]^JKO H NPOQJKRTSB] µ RkSBVWL}NkSÅUBV�]^L D JK'¼V;�TIKRT'aNkI�UbV"��R D^� NPOFJMRTSb]�'¤(�OF�BV;]FV"O�Rk�!UBJK�¥�
��V D V"S)OQJ¥NPIM]�JMS&N ���»� D NkUBV"UÌh�¦¶NkSaNkL§�0n�¨©JKVWNkIM�TV"' D N #�µ ]FR

� { ��� � ? # G � +,  � < ��# � � � � >��

UBV"°aSbV�]�N;UBV"��R D^� NfOQJMRkSË� H SBL"OFR D ')( p qrgL� � < � � ªÃÁÂVÀNP]F] Hb� VOQ�aNPO�OQ�bVÀ¨©JMV] H 'aNkI��
�TV�' D N #�� ]F�BR H IMU�',V�OQ�BV�¨©JKV�NkIM�kV�' D NÓNk]F]^RmL"J¥NPOFV�U�OFRWNÓ¦�NkSaNPL§��¨©JKV�� D R HBG � �`�BJKL§�
NkL"OF]')(�OQ�BV;NkU.�^RkJMS)O D V GBD V"]FV"S¤OQNPOQJKRTS�RTS # ª�ÏÅR D V"R¸ TV D"µ JM]FR � R D^G �BJKLÀUBV���R DF� NPOQJKRTSB]
�`JMIMI5'¼VËUBV"]FL D JM',V�U¿')(�L�RkS.� H �)NPOFJMRTS H SBUBV D OF�BV¡NkL"OFJMRTS�Rk� � ª�«��BVd�k�M|k�§�k� � RmU H IMJ
GBD RT'bIMV � L}NkS�SBR¸� ',V3]^OQNPOQV"UÅJKS�OF�BV3��RTIMIKR¸�`JMSB���¶N}(

� oa�����M�Ëp.oa��z�~q�v��pÊ|f���§oa�F�^z Z �f�§�¸|¸���r�kp\�T�&p\|&p�oa��z�~m�v��p\|f�Às,�Q�§�§oa�F�^z�|f��p.oa���F�ky
pÊ�Y�q|f��Ç�|Êz��§|f�Às,�M�^Æ¡�\sb�q�§�§�

�CY~ p qrgL�4� < �B���fp qrgL�4� < � �

�§�\s,�Q�§�¸���apY�)���M�Ñ��Çd�&�§|f�Às,�M�^ÆË�\sb�q�§�
	
Z\S�OQ�BJK]`L}Nk]^VW��VW�`JMIMIv] G V}Nk±�Rk�!N��§|��k�§�¸� � RqU H IMJ¼] G NPL�VdhrJKO��`JKIMI¼'¼V �¬�v� µ JK�7OQ�bV

Nk'¼R¸ kV GBD V"]F�BV�NP��JK]3NkI D V}NkUm(�N�]^�BV}Nf� µ ]FV�V���R D JMSB]»O§NkSbL�V�OQ�bV G N G V D · \P¹¥n�ª;«��BV��M|¸�F�k�
� RqU H IKJ7] G NkL"V�]3L}NPS�'¼V�Rk'bO§NkJKSBV�U�JMS�OF�BV���RTIKIMR¸�`JMSB�Ë�¶N¸(+�«!NP±kVËNkS�V"IMV � V�S)O � � Rk�
� NPSBU GbH O

6l{ �  Y� � < �!#�k
«��BV�S 6 �`JMIKIv',V;NËUbJK£¼V D V"S)OQJ¥NPI�RTS # �`�BJKL§�ÅJK]�N�UBV D J� kNfOQJMRkS�ª¬´mV�OFOQJKSB�

D { � A EHG � > �

�`�BV D V
A �4���q{ � 6=�M��� � +,  � < ��# � +,  Y� � � � < � � � ��#

OQ�BV"S D L"RTJMSbL�JMUbV�]3�`JKOF� �¡µ IKRmL�NkIMI�(�N D R H SBU � � ª �R¸� OQ�BV¡L�RkSB]^O DFH L�OQJMRkSB]ÑJKSÂ]^V�L��
OQJMRkS�idNkSbU X�N D V�N GBG IMJML�Nk'BIKVÑNPSBU���V�RT'bOQNkJMSÅJMS G N D OFJML H I¥N D IMRqL}NPI7]^V � J�� H SBJK kV D ]QNkI
UBV"��R D^� NfOQJMRkSB]�ª

�����  @ ���0"4'0�&1��- 1�� '65-� � >��!"����� #5-�: 
@A"�; �
ÁÎVË]F±PV"OFL§�Î�BV D VË�BR¸� OFR&Rk'bO§NkJKS�NkS�R G V D NfOQJMRkS�RTS�OQ�BV�]^V � J�� H SBJK kV D ]FNkIÃUBV���R DF� Nf�
OQJMRkSÂRk�¶OQ�BV�N H OFR � R DFG �BJK] � � D R HBG Rk��OF�BV¡RT'(�^V�L�O��`�BJKL§�ÎJK] H SBUBV D UBV"��R DF� NPOQJKRTS�ª
«��BJM] GbD RT'BIKV � �aNk]�',V�V"S�UBJM]^L H ]^]FV�U� TV D (d�TV�SBV D NkIKIK(¡')(�È�ª½´¼ªY[J � h�]FV"VË·�l}e)nÊ¹�JKSdOQ�bV
I¥NkSB� H Nk�TV`Rk�©� D R HBG R�ZYUB]¬R> kV D �k��pr�.�a�r�k�¡�TV D^� ]"ªÃ«��BVÀL"RTS) TV D �TV"SBL�VÓRP�©�BJM]�L�RkSB]^O DFH L��
OQJMRkS&JK]�UBJ Í L H IKO�OFR¡]^�BR¸� µ V" TV"S�JMS�L"RTSBL D V"OV�¢bN �¡G IKV�]�ª�¦�(�R HBD`G RkJMS)O`Rk�7 mJKV"� µ ��V
V�¢ GBD V"]F]3OQ�bV�]FJ�O H NfOQJMRkS�JMS&OQV DF� ]ÀRk�¬� D R HBG R G V D NPOFJMRTSB] µ ' H O3]^OQN D OFJMSB�¡�`JKOF���TIMRk'aNkI

lkl



RT'(�^V�L�OQ]"ª�´mR�IKV"O � ',V�N�h�¦�NkSBNkL§�%¨©JKV¸n�� D R HBG �`�BJML§��R G V D NPOQV"]¡RkS N�h�'aNkSaNkL§�q�
NkSaNkI�(qOFJML}n�] G NkL�V D ªÃÁÂV3Nk]^] HB� VÓOQ�aNfO D JM]¶OF�BVÓÒ�V D RË]FV�O`Rk�5N � ��V�® H J� kN D J¥NPS¤O � N G
A { ( ~ z NkSBU�OQ�BNPOÃOQ�bV�R G V D NfOQJMRkS�Rk� � RkS\(¯NkSBU z JM]¶���.�v�F�k��ªÃÏÅR D V"R¸ TV D"µ IMV"O � �'¼VÀN;UBJK]^OFJMSB� H JM]F�bV�U G RTJKS)O�JKS D ª!«��BVÀJKSBL}N D SaNPOFJMRTSËRk�¼OQ�BVv�»N H OFR � R DFG �bJM] � � D R HBG �
Rk� � � JM] µ '¤(�UBV"°aSbJKOQJKRTS µ OF�BV���p��)���.��� � |f�3] H 'B� D R HBG � � Rk��OQ�BJK] G RTJKS)O}ª�] HBD NkJ � JM]
OQR�L"RTSB]»O DFH L"OËNkSÂR G V D NfOQJMRkSÂRTSÂOQ�BV�² HBD NkSbJM]F�bJ�] G NkL"V � z � D < � � � ª�_!J D ]^OFIK( µ ��VRT'B]FV D  kVWOF�aNPO�OF�BV¡hr�kIMRT'aNPI.n$� D R HbG � � R G V D NPOFV�]�RTS�OF�BV3�TV D^� ��D < � � ��µ ')( D V�]^O D JKL"O^�JMSB��OQ�BV � �\R G V D NPOQJKRTS�RTS D ª�´qRÅ��V¡O D (�OFR&°aSbU�NkS � �`�BJKL§�ÂJK]¡�.�H�f�k���r�k�ap¬�`JKOF�
D V�] G V"L"O�OFRÑOF�BV � � ��R G V D NPOFJMRTSvª5«��BJK]¶JK] G RT]^]FJM'bIMV H SBUBV D OQ�bV���RTIKIMR¸�`JMSB�WNPUBUBJKOFJMRTSbSaNkIL�RTSBUbJKOQJKRTSB];hrNkUBR G OFJMSB��OF�BVWSBRkOQNPOQJKRTSB]�Rk�5]FV"L"OQJKRTS�RTSBV}n]�

hÊl>nvOQ�BV D V�N D V � � �\V"® H JK PN D J¥NkS)O GBD R.�^V�L�OQJMRkSB]@RTS)OQR`OQ�BV�] H 'b] G NkL"V�] `ba cR�3d��
� A � z��

NkSBU e-gF��d��
� A � z zËµ

h�iTnËOF�BV D V�JM]�N � � ��V�® H J� kN D J¥NPS¤Od]FV"L"OQJKRTS
Rk�WOQ�bV�L}NkSbRTSBJML�NkI�h � � �\V"® H JK PN D JMNkS)O�nGBD R.�^V"L"OFJMRTS � N G)d�� � D ~ d�� � D3�fe-gL�3d V � ª
I C�%H�#��%6' J I�K��7K7MLNK � �+�q���&p.oa�§�¸���f�§��~m�Às,pr�Y|f�b� Z p.oa���Q�Å�M��� � � y\�.�H�f�k���r�k�ap� ~m�^�k�a�M�§oq�5�\sb�q�§� � � m oa��|§sa���F�kpr�Y|f�Î|Êz � � �M�;�.�+�k~a�§�T����Ç¡p�ob�kp�|Êz � |f� D �
u ?v:!:wv7x�Z\S&�rNkL"O µ OQ�BVWL�RkSBUBJKOFJMRTSb];h»l>n»NkSBUÎhYiTn G V D^� J�O�OQR � NP±kV3OQ�BV;L�RkSB]^O DFH L��

OQJMRkS&RP� ��µ �TJ� TV"S&V�¢ G IMJKL�JKOFV�I�(dJKS&]^V�L�OQJMRkSÅRTSbV µ � � �\V"® H JK PN D J¥NkS)O µ ®0ªÄVPªÄU�ª
� -01Ó=!?�� xÑZ�� � � JM] D V�U H L"OFJK  µ OF�BV�S�R HBD L"RTSBUBJ�OQJMRkSB]N D V; kNPIMJMUvª`ÏÅR D V�R¸ TV D�µ JKSOQ�BV;Nk',R¸ TVÑN D � Hb� V"S¤O`RkSBVWL}NkS D V G I¥NPL�V � � ')(�N�] H 'B� D R HBG ª

���
	 � �7�-���0"�$���� �7, � > �!"��-�& #5-�  
@A"�;<�7 
ÁÎV D V G I¥NPL�V # G ')(�OF�BV GBD RqU H L�O� $ # $ �`�BJKL§�¿��V�UbV�SBRkOFVË]FJ �¡G I�(�NkIK]FR�')( # NPSBU
L�RTSB]^JMUBV D OQ�BV�Ï�N HbD V D � ¾ N D O§NkSËV"® H NPOQJKRTSËRTS¡OF�BVWx!oa|f�M�¬] G NkL�V # ªÃ«��BJK] � V}NPSB]ÃOQ�aNfO
OQ�BVÑ� D NkUbV�U�]»O DFH L"O HbD V�IKRT]FV"]ÀJ �¡G R D OQNkSBL�VPªÏÅR D V�R¸ TV D�µ OF�BJM]RT'B]^V D  kNfOQJMRkSÅ�`JMIKI@'¼VÑN
� H JMUbJMSB�ÑJMUBV�N���R D N��TV"SBV D NkI�N GBGBD RTNkL§��OQRËNw�\SBRTS�L"R ����H O§NPOFJK ��`UBV���R DF� NPOFJMRTS¡OQ�BV��
R D (kª!Z\S��rNkL�O µ OF�BJM]7OQ�BV"R D (;]^�BR H IKU�'¼V"L�R � V¶V� TV"S�V}Nk]^JMV D NkSBU � R D V¶SaNPO HBD NPI µ '¼V"L}N H ]^V
OQ�BV D V;JM]`RTSBI�(Î|f�v�L�RT�bR � RkIMRT�k(�� D R HBG ª�«��BVÑ] G NkL"V D �`JMIKI��BV D VÑ',VÑNkIM]^RËOF�BV;Ò�V D R
]FV"OWRP��OF�BV¡Ï�N HbD V D � ¾ N D O§NkS�V"® H NPOQJKRTS�ª��$IMV � V�S)OF]ÓRk� # L�NkS�'¼V D V��)N D UBV"UÂNP]ÓL�RTSq�
]^O§NPS¤O¶ TV�L�OQR D °BV�IMUb]¶RTS�OF�BVÀ] HBG V DF� NkSBJ���RTIMU # h HBG OQR�]F�BJ��.OQJMSb�T]§n�ªÃ«��BVÓ�TV"SBV D NkIMJKÒ�V"U
² HbD NkSBJK]F�BJv] G NkL"VWJMS�OQ�BJK]�L�RTS)OFV�¢qO`�`JMIMI¼'¼V3L"RTSB]»O DFH L"OQV"U�Nk] H ] H NkI@NP]�N�O D NkSB]» TV D ]QNPI
]FIMJKL�VËOQR�OQ�BVdNkL"OFJMRTS�Rk��NÅ� D R HBG hr�TV DF� n � RTS DÑµ ] H L§��OF�aNPO;OQ�BVËO§NkSb�TV�S)OÑ] G NkL"V
Rk� � JKS OF�BV�SBV H O D NkIV�IMV � V"S)O�JMUbV�S)OQJ�°aV�]�L}NkSBRkSBJML�NkIMI�(��`JKOF� �`�BRTIKV�L"RT�BR � RTIMRk�k(
� � # � ª�«��BVÅNkL"OFJMRTSÐRk� � RTS # �aNk]ËOQR¿'¼V&NkS NkU.�^RkJMS)OËRTSBVPª�ÁÂV D V � N D ±¿OQ�aNfO
OQ�BJK] G RTJKS¤O¬RP�¼ qJMV��
JM]$] H �T�TV D NPOFV�U�'¤(ËÏÂª½²RTS)OQ]^V" qJML§��NPSBU�´,ª{ÏÅV D ± H IKR>  µ ]FV"VT· WP¹ µ ·tlTl�¹�ª
«��BVÑ�kV�SBV D NkIKJMÒ}NfOQJMRkSdOQR # � �ÊNkIK�TV�' D Nk]�]^V�V � ]�OQRË',V;SBNPO HBD NkIYª

l¸i



����� �31%/2� ; $�"� # 6�7 1�9 ���3" / @-$&�7 
ItK��7K7 �t%(���R�#�lG�����2�07%(�
¨@V�O	� ',VÑNËL�R ��G NPL"OL�R �¡G IKV�¢�] G NkL�VPª¶«��BV"SÅOF�BV � RqU H IMJv] G NkL"VÑRP�Ã�BRTIKR � R DFG �bJML
 TV�L�OQR D ' H SBUBIKV�]!RkS
� Rk� D NkSB± � JM]7�TR¸ TV D SBV�UË')(;OQ�BV¶��RkIMIMR¸�`JKSB�`� D NkUbV�UË¨©JMV�NkIM�kV�' D N

� � g
E �

�� ��� <�( *�6�� � %��� ���

�`�BV D VÅOQ�bVÎh�JMSBU H L"OFJK bn�IMJ � JKO�JM]�OQNk±kV"S�R¸ TV D NkIKI¶°aSBJ�OQVÅ´qOQV"JMS�L�R¸ TV D JKSB�T] � RP�	�Ìª
Z\S
R D UBV D OQRÎ�aN} TV�¦�NPSaNkL§�9¨©JMV�NkIM�TV"' D NP] µ JKOdJM]�SBV�L"V�]F]FN D ( OQR�JKS)O D RqU H L"V�SBR D^� ]
NkSBUÎ°b¢9|f�v�;°aSBJ�OQV�L�R¸ TV D JMSb� � �`�bJML§��JK]�´qOFV�JKS
h�NPSBU�]FJ ��G IK(�L"RTSBSBV"L"OQV"U0n�ª�Z����
JM]ËN�L�R ��G IKV�¢ � NPSBJK��RTIKU µ OF�BV D V�JM]�NkSbRkOQ�BV D � D NPUBV�U�¨©JMV�NPIM�TV"' D NÅ�`�bJML§�ÐL�RTS)O D RTIK]
UBV"��R D^� NfOQJMRkSB] µ SaN � V�IK(

� ��� �� � ����� � ( ���
�`�BV D VS( JM]WN�°b¢mV�U�� � R D ����' H SbUBIMVËRTS�OQ�BVËL"R ��G IMV�¢ � NPSBJK��RTIKU��Ìª¡_aR D OQ�bV
¦�NkSaNkL§�&L�RkS¤OFV�¢qO µ RTSbV H ] H NkIKIK(�O§Nk±PV�]�BV D V;L"R �¡G IMV�OQJMRkSB]¶�`JKOF� D V�] G V"L"OOQR�´mRT',RTIKV" 
SBR DF� ]3h�]FV"V�·�l}jP¹.n�ª$_!Jt¢bJKSB��NÑ�BRTIMR � R D^G �BJKL�]^O D^H L"O HBD VÀRTS ( µm� V�NkSB]�OQR GBD V�]^L D JK'¼VÀN
UBJK£¼V D V�S)OQJMNkI5RkS�OQ�BJK]À� D NkUBV�U�¨©JKV�NkIK�TV�' D NbªÀÁÂV�SBRkOFV�OQ�BNPOÓ',RkOQ��È3ÉÓ�\¨©JMV�NPIM�TV"' D Nk]
�`JMIMIv'¼V3JK]FR � R DFG �BJML3NP] # � � NkIM�kV�' D Nk]�ª

ItK��7K 8 � />0 /1Gh� *� �/1� '5/>���7"4�=072��
ÁÎVO§Nk±PVÀN;L�R �¡G NkL�O¶²"!k�bIMV D¬� NkSBJ���RTIMU
� �`JKOQ�ËO D JK qJ¥NPIBL}NkSbRTSBJML�NkI0' H SBUbIMV �#��µ ��R D
V�¢bN �¡G IMVN ¾ NkI¥Nk'bJ��YÕ�N H�� NkSbJK��RTIKU µ NWL�R �¡G IMV�¢�OQR DFH ] µ V�OQLPª¬¨@V�O H ]�L"RTSB]^JMUBV D NË�M|¸�F�k�
UBV"��R D^� NfOQJMRkS , { � ~ � Rk�$�Ìª!«��BV"S�OF�BV D V�IMNPOQJ� �U H NkIMJKÒ�JMSb�Ó]F�BV�NP� �#%�&-' JK]¬O D J� mJMNkI
RTS � h�]FJKSBL�V , � � %�&-'�JK]�IMRqL}NkIKIK(�� D V�VWNkSbU�L�R �¡��H OFV�]��`J�OQ��'aNP]FV3L§�aNkSb�TVÓ')( �RmUB�kV
OQ�BV"R D (bn�ª�¦�( D V�I¥NfOQJK ËU H NkIMJ�O\(Åhr]^V�V�·YVf¹¥n�NkSBU ��RqUB�TV�OF�BV�R D (dNk�)NkJKS µ RTSBVÓ]^�BR¸�`]¶OQ�aNfO
NkIM]^R�NkIMI � $ , �('*) d %�&-'�N D VÑIMRqL}NkIKIK(�� D V�V�NkSBU�L"R ����H OQV;�`JKOQ�Å'aNk]^V�L§�aNkSB�kV µ ]^RdOQ�aNfOOQ�BV�L"RTSBUBJ�OQJKRTSB]7Rk�aOQ�BV"R D V � h�eBª�lTªKl¸n5N D V¶]QNfOQJM]»°aV�UvªÃ«��BV D V"��R D V µ OQNk±¤JMSB�ÀJMS)OQRÀNkL�L"R H S)O
OQ�aNPO`OF�BV;È3ÉÓ�\¨©JMV3NkIK�TV�' D N

� ��� � �3d+�	�
L�RTS)O D RTIM]�OF�BV�UBV"��R D^� NfOQJMRkSB]�Rk�,� µ �¶V&RT'bOQNkJMS�OF�BV���RTIMIKR>�`JKSB� D V�] H IKO µ�GBD R> kV�U '¤(
_¶ª½¦�RT�TR � RTIMR¸  µ.- ªY[NkS µ É�ªÄ«�JMNkS µ ªKª`ª

I C�%H�#��%6' K m oa���¸�����.y\~m�a���k���Q���k�M�q��z}|f���¡�kpr�Y|f��|Êz`���§|f�Àsb�q��p!�§|f�Às,�M�^Æ �0/ oq�M���
�¡�k�a� z}|f� ��x$�.p�o �#� � >��M�3~m�a���k���Q���k�@�k�+�¡���d|¸|fp.ob�

ItK��7K J Pd�M��?���0 /1�.� �R�7%(�
ÁÎV�L�RkSB]FJKUBV D NÌ]FJKSB� H IMN D J�O\(1� R¸ TV D OF�BV�L�R �¡G IKV�¢
S HB� '¼V D ]&NkSBU9O§Nk±PV¿NÐ«5NPOFV
D V�]^RTI H OQJMRkS � Rk��% � ª5«��BV�S � JK]5N�h�OFR G RkIMRT�TJKL}NkIKIK(bnTz��§�§�5� D NkUBV"U�h�NPS¤OFJ.nÊL�R �¡��H OQNPOQJ� 

l�X



NkIM�TV"' D N µ L�RTSbL�V�S)O D NPOFV�U¿JMS�SBRTSq� G RT]FJ�OQJK &UBV"� D V"] µ �`JKOF��N�UBJK£¼V D V�S)OQJMNkI � �`�BJML§��JK]3N
UBV D JK PNPOQJKRTSdRP�@UBV�� D V�l µ ] H L§��OQ�BNPO � � < ��� JK]�N D V�]FRkI H OFJMRTS�RP�w% � ªÃ«��bVÓOQR G RTIMRk�TJML�NkI
È3ÉÓ�\¨©JMVWNkIK�TV�' D N��`�BJML§�&L�RkS¤O D RTIK]�OQ�BVWUBV���R DF� NPOFJMRTSB]¶Rk� � µ �`JMIMI¼'¼V3OF�BV3��RTIMIKR>�`JKSB�

# � �_a c��� � � < � �]k

Z\S�R D UbV D OFRÀ��R D ±3�`JKOF�BJMS;OQ�BV¶¦�NkSaNPL§��]FV�OFOQJKSB� µ RTSBV�° D ]^O!�aNk]7OQRÓJKS¤O D RqU H L"V�] H JKOQNk'BIMV
O DFH SBL}NPOFJMRTS¡JMUbV}NkIK] z JKS # NPSBUdL"RTSB]FJKUBV D OQ�bV�® H RkOFJMV"S¤O # ��z JMSb]^OQV�NkUdRP� # ª$«��BJM]�JM]
SBV�L"V�]F]FN D ( µ ]^JMSBL"V � � JM�k�¤OÃSBRkO¬',V�°aSBJKOFIK(��TV�SBV D NPOFV�U�NkSBU�OQ�bV D V���R D V µ O§Nk±¤JMSb�Ó kNPI H V"]
RTS��TV"SBV D NPOQV HBD ]!�`JKIMI)SBRPOÃ�TJ� TV�°BSBJKOFV GBD RmU H L"OF]�ªÃ«��BV"S�RTSBV��aNk]!OFRÀJKS¤O D RqU H L"V¶SBR D^� ]
NkSBUÂ��R D ±�R> kV D h GBD JK qJMIKV��TV"U0n G RkIK(qL"(qIMJKSBUBV D ]3��R D OQ�BV�¦�NkSBNkL§�ÎL"RTS)OQV�¢qO�ª:U�Sb��R D O H �
SaNPOQV"IK( µ # � JM]��v|fp�N�¦¶NkSaNkL§�¿¨©JMV�NkIM�TV"' D N¡��R D OQ�bV H ] H NkIÃ] HbG �\SBR DF� ]�ªW«��BJM]ÓO HBD Sb]
R H O�OFR�'¼VÓRkSBIK(dN�OQV"L§�BSBJML�NkI�UBJ Í L H I�O\(¡�`�bJML§��L}NkS�',V3R¸ TV D L�R � V3')(�JKS)O D RqU H L"JMSB��N
L}NPOFV��TR D (dRP��~q�a� z}|f������Ç¡��|f~m�+�q�T���v�§�§�§oa��p7�\sb�q�§�§�Wh.OQ�BV C ]��\] G NkL"V�]�Rk� C NPI¥N � RmUbR> bn
NkSBUÌOQ�BVdSBRkOQJKRTS�Rk��N C ]��Ê¨©JMV�� D R HBG ª�«��BV�R D V � hMXbª�l>n�NPSBU�OQ�BV"R D V � h�eBªKlkªKl>n"hr'0n
N D V�]»OQJKIMI@ kNPIMJMU�NkSBU�]^R�OQ�BV D VËN D V�² HBD NkSb]F�BJ � N G ]À��R D UbV�]FL D JK'BJMSB��]^V � J�� H SBJK kV D ]QNkI
UBV"��R D^� NfOQJMRkSB] H SBUbV D OQ�BV���RkIMIMR¸�`JKSB��°aSbJKOQV"SBV�]^]¬L�RTSBUbJKOQJKRTS�RTS�O§NPSB�TV�S)O¬L"RT�BR � RTIMRk�k(

������� 
 G � �W< % �	� z � >��

�`�BV D V � >��ÑJM]�OF�BVWUBJM]»OQJKSB� H JK]F�BV"U G RTJKS¤O�Rk� ��ª
ÁÂV D V � N D ±�OQ�aNPOÀ��R D UBV���R DF� NPOQJKRTSB]�Rk��L�R �¡G IMV�¢Å] G NkL"V�];NÅ���.�Às,���Y���r�k�0 TV D ]FJKRTS

Rk��OQ�BV�Nk'¼R¸ kV�È3ÉÀ�Ê¨©JMV�NkIM�kV�' D NÅL}NPS�'¼V�UBV"°BSBV�UÌ�`�BJKL§�Ì�TR¸ TV D SB]�Nk�TNkJMS¿OQ�BV�IMRqL}NkI
UBV"��R D^� NfOQJMRkSB]�ª

«��BV;��RTIMIKR¸�`JMSB�Ë® H V�]»OQJKRTS�JK] D NPOQ�BV D SaNfO HBD NkI � � oq�Y�§o��k�Q�Ñp�oa�;���.�q�k~m���k���.pr�Y�§�,� Z
ob�s�¸�.�q����z}|f���¡�k� � ��y O �Y���k�[�q�����^� # � �_a c �� � � < � � 	��¶_0R D OQ�BV"]FV�]^JMSB� H I¥N D JKOFJMV�] µ
OQ�BV]FV � Jt� H SBJ� TV D ]QNPIaUBV"��R D^� NfOQJMRkS¡�kV DF� hrJK�vJKO¬V�¢bJK]^OF]§n$JM]$OQ�BV"S�NPO � RT]^O�N;® H NkU D NfOQJML
]FJMSb� H I¥N D JKO\(kª

� �vk��qe��	� b �	�

·�l"¹��bªÄ¦¶JKSB�TV�SbV D ª
	 �Ó���boa���.p �q��� �,���Q���k���.p / p��.� �q���9�k�,�k��ÇPpr�M�¸�§oa��� ���§|f�d��pr���Y���
ÏÅNPOQ��ª - ª�l�V�XahÊlR\�WTj)n µ iPebl"�»i�Wml

·½i>¹��bªÄ¦¶JKSB�TV�SbV D�µ ´¼ªÄ²�RT]FN D V��Wª O |��k�k�M��¿|��k~m��� / ~q�d�3�.� �q���W�k�,�k��Çfp��M�¸�§oa��� ���§|f�d��y
pr���Y��ª¶º�] G V�±)OQV�UBV D Ï�NPOF�BV � NPOQJK±�È3i µ È X µ _ÓJMV��¶V"�)_¬V D I¥Nk� µ ¦ D N H SB]^L§�)�¶V"JM�
l�\�W�V

·YXf¹�É�ªÄ_!JM]^L§�BV D ª���|f�Às,�M�^Æ � �,�k��Çfp��Y�����§|f�d��pr��ÇT�©´ GBD JKSB�TV D ¨ �ÓÏ�c�X�WÅhÊlR\�VkgTn
·[eP¹ �;ª½_5IMV�SbSBV D ª ���.� � ���.p\�����.~m� z��m� 	 �Ó���boa���.p �q��� �,���Q���k���.p / p�ª

ÏÅNPOQ��ª - ª�l�V�WahÊlR\�Wbl>n µ eTe�\f�\eHV�X

l�e



·½c>¹�ÈÑª½_ H L§�B] µ ¨¬ªÄ¨@NkSB�Bª ��f�§�¸��Ç � �Q|��k~0��p.� �k�+� ����z}|f���¡�kpr�Y|f�b��� C$D V GbD JMS)O µ ®T�
NPIM�¤³�\kgTj)ikj)ife�h»l�\�\Tg)n

·Ägf¹;Á ª½ÏÂª½ÉWRkIMU � NkS µ �bª �bª½ÏÅJMIKIM]FRkS�ª m oa�3oa|f�d|fp\|§s,Ç��.�H�f�k���r�k�v�§��|ÊzWp.oa� � ~q�^�k�a�M�§oq�
�\sb�q�§��ªbZ\IMIYª �bª½Ï�NPOQ�vª1Xke0hÊlR\�W�\Tn µ X�X�V>� Xkg�V

·^V>¹�´,ª½²3IMV"J � NkS�ª `�����kp���� �k~b�k���.prÇ z}|f� n�~B�f���½�"�§|¸oa���§���ap��§oa�F�s�k�§��ª ¾ R �¡G ª{ÏÅNPOQ��ª
ebl¤h»lR\�WTj)n µ X�\f�\gTj

·YWf¹�Ï¿ª½²RTS)OQ]FV� qJML§��ª�����z}|f���¡�kpr�Y|f� ��~b�k�ap�� � �kpr�Y|f� |Êz � |f�M�§�¸|f� �¡�k�a� z}|f� �f� µ Z§ª
C$D V GBD JMS)O µa� NPOQ�vªÄ®T�ÊNPIM�¤³ \�Vkj�\TjkeTj

·Y\f¹�´,ª½²RT]QN D V"� µ`¾ ª^]Ó±kRTSbV�±0ª����M|k�§�k� ¿|��k~q���_�Tsb�q�§�§�Å�k�+� �0�.�Às,�M� �;|f�M|f�d|f��saoq�Y�
^�~m�+�b�M�§��ª C¬H 'BIYªY[Z»Ï�´ µ ²Ó(TRkOFR USBJK ,ª0iTcbh»lR\�W�\)n µ l"�§lR\

·�l¸jf¹�Ï¿ª½² HBD NkSBJM]^�BJYª ����z}|f���¡�kpr�Y|f�b�À|Êz ��|f�Àsb�q��p ��|f�Às,�M�^Æ ��k�a� z}|f� �f��ªP¨©V�] C$D V"]F]^V�]
UbV;I�X^USBJK kV D ]FJKO E UBVÑÏÅRTS)O D^E NkI µ È E"G O}ª0UBVÑÏ�NPOF��ª µ  TRTI�ª>X�\&h»lR\�Vml>n

·�lTl"¹�´,ªÄºÑª{ÏÅV D ± H IKR> ,ª O � ���k�[�q�����^��|Êz �k� ~q�v|k����pr��~a��p\�T� �q��z}|f���¡�kpr�Y|f� z�~q�v��p\|f��ª
C$D V GBD JMS)O µa� NPOQ�vªÄºÉ;³�\�\Tj�Vkj�Xbl

·�l>i>¹t_�ª C NkI¥N � RqUBR¸ ,ª ����z}|f���¡�kpr�Y|f�b��|Êz��§|f�Às,�M�^ÆÅ�\sb�q�§�§��ª�[ H ]^]FJMNkSÐÏ�NPOF��ª½´ HBD  kV"(q]
Xml¤h»lR\�Vkg)n µ l>i�\f�QlR\�V

·�lRXf¹�ÈÑª{´¼ªY[`J � ª �5|f���¡�k���q��z}|f���¡�kpr�Y|f��p�oa�§|f��Çk�©Z\S��`´BÉ3º V µ Z��¼´ GBD JMSB�kV D ¨ �ÀÏ i�W�W
hÊlR\�VTikn3X)i>�QlRX)i

·�l}eP¹�ÈÑª{´¼ªY[`J � ª�� n�~q���f�k���r�k�ap ��yY��pr��~a��pr~m�Q��|f�o�k���Q���k� �q��z}|f���¡�kpr�Y|f�b���!« D NkSB]"ªÄºÓÏ�´
ikc�VBh»l�\�WTj)n µ iml�V¸�»iTikg

�

Kc%HS��B�#�.2���� ]^V � J�� H SBJK kV D ]QNkI�UBV"��R DF� NPOQJKRTSB] µ ² HBD NkSbJM]F�bJ�] G NkL�V"] µ UBJ�£vV D V�S)OFJ¥NkI
� D NkUbV�UÅ¨@JKVWNkIM�kV�' D Nk] µB� RqU H IMJ¼] G NPL�V�]

�	� P � ��0 />������
x��/6���7��� �!]^V" TV D NkI@L"R ��G IMV�¢d PN D JMNk'BIMV"] µ NPIM�TV"' D NkJKLÓ�TV"R � V�O D ( µ ¨©JMV
� D R HbG ]NkSBUÅ¨@JKVWNkIM�kV�' D Nk] �>XTi¡É lRX µ l}eËº iTi µ l}e¡¦ l¸i µ iTi ��g)c

�

� �f��C����� � />2�2���%(����� ´qJMV�� ��H SBU�²RT]QN D V"� µ Z\Sb]^OQJ�O H O3_0R HBD JKV D�µ U�SBJ� TV D ]FJ�O E UbV
É D V�SBRT'bIMV�l µ _7��X�Wke)jTi�´bNkJKS¤O�ÏÅN D OFJMS�U�XY��� D V�]�����?©=54��©-

%('5/>�70 � �0�Y�Y�k��~q�+�)� � |¸���k�§��x���~��.z�yr�k�Q���v|k���M��� z��

l¸c


