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I�J�K9LHMONQPJ�RSNUT:VXW TEPK1Y1NOJ�MUZ1[]\^J�R9[]J

W TE_^T`MaLEb/TcZ/NaL:NQJed�R1\^f`J�MOgQ\^Nih
jkT`MQN�W TE_^_l\^R1g�mSW TE_^T`MaLEb/TenEo`p`qErsd�Zut

v r`oEr`wyxSzk{]|Qp`r`}Er
~U� \^NQ_^J�h/m P	LHN � \lL:gQ��m MaLHR�L1m ��Y1�9J���[�g���[]T`_^TEgQNaL:NQJ`� J�buY

�����E�1�1�����

��J�\^R/NQMQT1b/Y�[]J��9L:gQ\�[��`Y1\�b/J�_^\^R1J�g�V-T`M�buJ�f`J�_^TEK1\^R1�
NOJ�gQN$gOY1\^NQJ�g3V-TEM�J�f`T`_^Y1NO\^T`R9L:MQh�LH_^�`TEMQ\^N � PgLHR�b
J]�9L:P\^R1Jc[]T`P�PT`R3NQJ�gON�V-Y1R9[]NO\^T`R1g�\^R�NQJ�MOPg�THV
N � J�gQJ��`Y1\�b/J�_l\^R1J�g��c� ~ T	PJ�N � T1b/g�THV b/J�gQ\^�`R1\^R1�
NOJ�gQN�V-YkR9[]NQ\^TER1g¡L:MQJ�\lR/NOMQT1b/Y9[]J�b ~U� \�[ � LEb1b/MQJ�gQg
gOK9J�[�\£¢�[ \lgOgQY1J�g(MOJ�_^J�f`LHR/N�NQT�[�T`PK�LHMaL:NQ\^f`J�gQNOY9b/\^J�g
T:V�J�f`TE_lYkNQ\^T`R9L:MQheL:_^�`T`MO\^N � P�g���� � JU¢�MQgQN PJ�N � T1b
K1MOT1b/Y9[]J�g�MQJ�KkMQJ�gOJ�R/NaLHNO\^T`R�\^RSf`L:MQ\�LHR/N�V-Y1R�[]NQ\^T`Rkg��
� � JygQJ�[]TER9b¤PJ�N � T1b�[�T`R1gONQMQY�[]NQg�V*Y1R9[]NO\lTER1g ~ \^N �
b/\¦¥�J�MQJ�RSN§b/J��`MOJ�J�g$T:VeR1TER1_^\lRkJ�LHMO\lNih/m ~U� J�MOJ�N � J
\^R/NQJ�M]L`[]NO\^T`R1g�LHR�b$N � J[]T`gON�THVUJ�f`L:_lY�LHNQ\^TER�g][�LH_^J
~ \^N � MQJ�gOK9J�[�N�NQT¨N � J©b/\^PJ�RkgQ\^T`R9L:_^\lNihªT:V$N � J
gOJ�LHM][ � gQK9LE[]J`�

« ¬S �u�k®U¯�°����1±O® 

� � \^g�K9L:K9J�MeJ]�1K1_^TEMQJ�g�P�J�N � TubuT`_^T`�E\lJ�g�V*T`Meb/J�gQ\^�`R1\^R1�$L:R9b
J�f`L:_lY�LHNQ\^R1�²K9LHM]LHP�J�NQJ�M³T`K1NO\lP�\^��LHNO\lTER¨K1MQTE�1_^J�Pg ~U� \�[ �
[�L:R��9J�Y1gQJ�b§V-TEM´[�T`PK�LHMQ\^R1�cN � JcJ]¥�J�[]NO\lfEJ�R1J�gOgcTHVUJ�f`TE_^Y/|
NQ\^TER9LHMOh?LH_^�`TEMQ\^N � Pg���� � JcJ�R9b§MQJ�gQY1_^N�\lg�R1TEN�L?µ�¶�·�NOJ�gQN
gQYk\lNOJ��1Y1NUM]LHN � J�M�R1J ~ P�J�N � T1b/g V*T`M�b/J�gO\^�`R1\^R1��NQJ�gON�V-Y1R9[O|
NQ\^TER1gUN � L:N LEb1b/MOJ�gQg�gQK�J�[]\¦¢¸[�\^gQgOY1J�g�MQJ�_^J�f`L:RSNUNOT[]T`P�K9LHM]L�|
NQ\^fEJ�gONQY9bu\lJ�g��
W Y1MOMQJ�R/N�J�f`TE_^Y1NQ\^T`R�LHMQh�LH_^�`TEMQ\^N � P©NOJ�gQN�gQYk\lNOJ�g<[]T`R/N]LH\^R�gQJ�fE|
J�M]LH_�K1MOT`�1_^J�P�g<N � L:N L:MQJ¤¹�¶»º1¼H½a¼E¾�¿^¶�ÀEK1MOT`�1_^J�P�g5LHMOJ�gOJ�K9L:MaL�|
�1_^JU\¦V�N � J�MQJ�L:MQJ�R1T�R1TER1_^\lRkJ�LHM<\^R/NQJ�MaL`[�NQ\^T`R1gy�9J�N ~ J�J�R	f`L:MQ\¦|
LH�k_lJ�g��?ZuJ�K9LHM]LH�1_^J�V-Y1R9[]NO\^T`R1g�P�L�h$��JRkT`R1_^\^R1J�L:M�\^R�N � L:N
N � JUT`�`Á]J�[�NQ\^f`J V-YkR9[]NQ\^TEReP	L�h�\^R/f`T`_^fEJ<R1T`Rk_l\^R1J�LHMQ\^NO\lJ�g ~U� J�R
b/J�NOJ�MQP�\^R1\^R1��N � J [�T`R/NQMO\l�kY1NQ\^T`R¤THV¸L�gQ\^R1�E_^J<f`LHMO\ÂL:�1_^J<NQT�N � J
THf`J�MaLH_^_�J�f`LH_^Y9L:NQ\^T`R���ÃUJ�fEJ�MQN � J�_^J�gOg�m�N � J�TEK1NQ\^P�L:_/f`LH_^Y1J V-TEM
J�LE[ � K9L:MaLHP�J�NQJ�M�[�LHR��9JUb/J�NOJ�MQP�\^R1J�b�\^R9b/J�K9J�R�b/J�R/NQ_^h�T:VkL:_^_
T`N � J�M�K9LHM]LHPJ�NQJ�MOg��<� � \lgU\^gUK1MOT`�1_^J�P	LHNO\Â[�\^RN � LHN�gOJ�K9L:MaL�|
�1_^J�V-Y1R�[]NQ\^T`RkgeLHMOJTHV*NQJ�R�MOJ�L`b/\^_^h$gOT`_^f`J�b§�/h§_^Tu[�LH_<gOJ�LHM][ �
PJ�N � T1b/g��©jkT`McN � \lgcMOJ�LHgOT`R ~ J ~ T`Y1_�bBLHMQ�EY1J$N � LHNcNOJ�gQN
K1MOT`�1_^J�P�g5g � T`Y1_�b�R1TEN5��J�gQJ�K9LHM]LH�1_^J`�

Ä�R1J�THVUN � J�MQJ�L:gQTER1g�N � L:N�gOJ�K9L:MaLH�k_lJ�V*Y1R9[]NO\lTER1g�L:MQJc[]T`P�|
PTER1_^h�Y1gQJ�b�\^gN � LHNN � J�h�LHMOJ$ga[�LH_�LH�1_^J`�ªZ1[�LH_�LH�1\^_^\^Nih�\^g
\^R9b/J�J�bÅbuJ�gQ\^MaL:�1_^J`m �1Y1NcN � J	R1T`R1_^\^R1J�L:Me\^R/NQJ�MaL`[�NQ\^T`R1gc\^R�L
NQJ�gQN¤V-Y1R9[]NO\^T`R�g � T`Y1_�b�LH_^gOT$�9JcgOJ�R1gO\lNO\^f`JNOT$ga[�LH_^\^R1�9����J
\^R/NQMQT1b/Y�[]JgO\lP�K1_^JeP�J�N � Tubug�V*T`Me[]TER1gQNOMQY9[�NQ\^R1��NQJ�gQN¤V-Y1R9[O|
NQ\^TER1g ~ \^N � ÃÆK9LHM]LHPJ�NQJ�MOgN � LHN�L:_^_lT ~ R1T`R1_^\^R1J�L:Mc\^RSNOJ�Mi|
L`[�NQ\^T`R1g���J�N ~ J�J�R�f`L:MQ\�LH�k_lJ�g�NOT	�9JcgOJ�_^J�[]NQ\^fEJ�_^h?g][�LH_^J�b§��J]|
N ~ J�J�R�Ç viÈ w�LHR9b�Ç viÈ$É w�L:g�N � Jb/\^P�J�R1gQ\^TER9LH_^\^NihT:V5N � J
K1MOT`�1_^J�P�\^g5\^R9[]MOJ�LHgOJ�b��
t�¢9R�LH_9[]TER1gQ\�b/J�MaLHNO\^T`RL`bkb/MQJ�gOgQJ�b � J�MOJ�\^g<N � JUY1gQJ�THV�Ê5WUI
v Êy\^R9LHMOheW T1b/J�b�I�J�[]\^P�L:_Âw�L:R9b��1\^R9L:MQh�MOJ]Ë9J�[�NQJ�b�Ì�MaL�h�J�R/|
[]T1b/\^R1�Eg L:g�b/\^ga[]MOJ�NQJ�KkMQT`�k_lJ�P�MOJ�K1MOJ�gQJ�R/N]LHNQ\^TER1g�� ��J�g � T ~
N � LHN�\^N(\^g�K�T`gQgO\^�1_^J5NOT��EJ�R1J�M]LHNOJUV-Y1R�[]NQ\^T`Rkg(N � LHN<L:MQJU\^R/f`LHMQ\¦|
LHR/NUY1R�b/J�MU��T`N � Ê WUIÍL:R9b	Ì�MaL�hcJ�R�[]T1b/\^R1�`g��

Î ÏÐ ��ÑQ°����u± �Ò²ÏÐ ®<ÑQ°��u±O®  ���/Ós��Ñ Ò ®<�1±i�1Ô�Õs�

I�J�Ö`TER1�9× g v {�zE}`pEw�NQJ�gQN�gQY1\^NOJ � L:g([]TER/NQ\^R/Y9LH_^_^hU�9J�J�RcY1gQJ�beL:g
L�gQN]LHR9b1L:MabØV-T`M�PJ�LHgQYkMQ\^R1�	N � JcK�J�M»V-T`MOP�LHR�[]JcTHVUf`LHMO\lTEY1g
�`J�R1J�NQ\�[ LH_^�`TEMQ\^N � Pg��kt�_^N � T`Y1� � T`N � J�M�NOJ�gQN�V-YkR9[]NQ\^TER1g � L�fEJ
��J�J�R$\^R/NQMOTubuY9[]J�b�THf`J�MUN � J�h`J�LHMQg v t�[Q�/_^J�h§{�z`nE}1À/Z1[ � L�¥�J�M
{�zEn`zkÀ¸Ù�Y � _^J�R/�1\^J�R�{�z`zEr`w�R1TER1J � LHg�MQJ�[�J�\^f`J�b§N � JLHNONQJ�R/|
NQ\^TERÅT:V�N � J?I�J�ÖET`R1��NOJ�gQN	gOY1\^NQJ`�ªZ/J�fEJ�MaL:_�T:V´N � J�gOJ?NOJ�gQN
V-Y1R�[]NQ\^T`Rkg�LHMQJ�_^\^gQNOJ�b�\lR	�<LH�k_lJ�{`�
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� � JyV-T`_^_^T ~ \^R1� K1MQ\^R9[]\^K1_^J�gyMQJ�K1MOJ�gQJ�RSN \�b/J�L:g(N � LHN�P�T`gQN�J�f`TH|
_^Y1NQ\^TER9LHMOhäL:_^�`T`MO\^N � PåMQJ�gOJ�LHM][ � J�MQg§P\^� � NLE[�[]J�KkN?LHg$b/J]|
gQ\^M]LH�1_^JcK1MOT`K�J�MQNO\lJ�g�V-T`M�NOJ�gQN¤V-Y1R�[]NQ\^T`Rkg��	æiMQTER1\�[�LH_^_^h/m�PTEgQN
[]TEPPTER1_^h5YkgQJ�b¤NQJ�gON�K1MQTE�1_^J�Pg�VÞL:\^_`NQT�gaL:NQ\^giV-h�N � J�gQJU[]MO\lNOJ]|
MQ\�Lk����J<Y1gOJ5N � J�gQJ �`Yk\ÂbuJ�_^\lRkJ�g�NOT�[]TER1gQNOMQY9[]N�R1J ~ V-Y1R�[]NQ\^T`Rkg
~ \^N � N � Jc�`T/LH_�THV�b/T`\^R1�L���J�NQNOJ�M5Á]TE�?T:V5J�f`LH_^Y9L:NQ\^R1�L:R9b
[]TEPK9L:MQ\^R1��J�fET`_^Y1NO\lTER9LHMOhLH_^�`TEMQ\^N � Pg��

Û�#çây,u8�)�;�D�'-)�,18§;�&(á�D�+Þ@éè�á�>�)�61'*>�ã�GHá�F�+-,/Ü�8$=�,/ê
8�'Þ8�)�6k>�)eâyá�ë�'-+*+-ê�è�+*'*Ü?F�'->�ì�#ít�R/h�NQJ�gON�gQYk\lNOJ�Y1gOJ�b�V-TEM
[]TEPK9L:MQ\^gQTER�K1Y1MOK9TEgQJ�g3g � TEY1_�b��9J§[]T`P�K9TEgQJ�b�_�L:MQ�`J�_lhBTHV
K1MOT`�1_^J�P�g?N � LHN�LHMQJ³MQJ�gO\lgONaL:RSNBNQT � \^_^_¦|»[�_l\^P��1\^R1��gQNOMaLHNOJ]|



�`\^J�g���t�b1bu\lNO\^T`R9L:_l_^h?L:_^_UK1MQTE�1_^J�Pg�YkgQJ�bBV*T`Mc[]T`P�K9LHMO\lgOT`R
K1Y1MOK9TEgQJ�g	g � T`Y1_�bB��J$�9J�R9[ � P�L:MQ�`J�b�YkgQ\^R1� � \^_^_¦|»[]_^\^Pc�1\¦R1�
gQNOMaL:NQJ��E\lJ�g���� � J�R � \^_^_¦|»[�_l\^P��1\^R1��gQNQM]LHNOJ��`\^J�gcLHMOJcgQY9[�[�J�gQg»|
V-Y1_im�N � J�hÅL:MQJ	Nih/K1\�[�LH_^_^h3VÞLHgONQJ�McN � LHRBJ�f`TE_lYkNQ\^T`R9L:MQh�LH_^�`T:|
MQ\^N � PgL:R9b � L�f`J$_^J�gOg$LH_^�`TEMQ\^N � P�\�[�THf`J�M � J�L`b �ÍÄ�R�N � J
T`N � J�M � LHR�b�m�V-Y1R9[�NQ\^T`R1g ~U� \�[ � P�L�h	��J � \^_^_¦|»[]_^\^P��9J�b§LHMOJ
f`LH_^Y9L:�1_^J�V-T`M�gQTEPJ�NihSK�J�g�THV´[�T`PK�LHMQ\^gOT`R1g�m�K9LHMONQ\�[]Y1_�LHMO_^h
V-TEM�NQJ�gQNQ\^R1�¤J�f`TE_lYkNQ\^T`R9L:MQh�LH_^�ET`MQ\^N � Pg�NQT�LHg][]J�MONaLH\^R�N � JUJ��S|
\^gQNOJ�R9[]J�T:V<K9TEgQgQ\^�1_^J � \^_^_¦|»[]_^\^P��1\^R1��[]TEPK�T`R1J�RSNOg��

Ú #´ây,18�)c;�D�'*)�,18�;�&�á�D(+i@§è�á9>�)�6k'->���á�>(+*'*>(,/61G/0���á�>�ê
8�,���61GH6kF(+*,©ã�GHá�F�+-,/Ü�8:# Ù$LHR/h�THV�N � J?NOJ�gQN�V-Y1R�[]NQ\^T`Rkg
[]Y1MOMQJ�R/NO_lh�V-T`YkR9b�\^RN � J��`J�R1J�NQ\�[�LH_^�ET`MQ\^N � PÍ_^\^NQJ�M]LHNOY1MQJ�LHMOJ
� gOJ�K9L:MaLH�k_lJ���V-Y1R�[]NQ\^T`Rkg��¨W T`PK�LHMaL:NQ\^f`J�NQJ�gONQ\^R1�BT`R�gOJ�K/|
LHM]LH�1_^J�V-Y1R�[]NQ\^T`Rkg�[�L:RÅKkMQT1b/Y9[]J§P\^gO_lJ�L`b/\^R1�$MOJ�gQYk_lNOg�L:R9b
P�L�hB_^J�L`b³J]�1K9J�MQ\^PJ�R/N]LH_�MQJ�gOJ�LHM][ � J�MQg�NOT�b/MaL ~ b/Y1�1\^T`Ykg
[]TER9[]_^Y1gQ\^TER1g�L:�9TEY1N�N � JeMOJ�_�LHNO\lfEJ�PJ�MO\lNOg�T:VXf`L:MQ\^T`YkgUNihSK�J�g
THV<J�fET`_^Y1NO\lTER9LHMOhLH_^�`TEMQ\^N � Pg��<Ã�T`R1_^\^R1J�L:M�¹�¶iº1¼H½]¼`¾�¿l¶ K1MOT`�/|
_^J�Pg�[�LHR§�9Jcb/J�[]TEPK�T`gOJ�b	\^R/NQT�L�_^\lRkJ�LHM�[]T`Pc�1\^R9L:NQ\^T`R�THV
\^R9b/J�K�J�R9buJ�R/N�R1TER1_^\lRkJ�LHMUgOY1�/V-Y1R�[]NQ\^T`Rkg��<t�R	J]�9LHPKk_lJ�THV<L
gQJ�K9LHM]LH�1_^J�V-YkR9[]NQ\^TER\^g
	

� v��������� w���� v� w���� v� w���� v� w
Ì�\^f`J�R¡L�V-Y1R�[]NQ\^T`R���m ~U� \�[ � b/J�[]T`P�K9TEgQJ�g<\^R/NQT���gQJ�K9LHM]LHNQJ
gQYk�/V-Y1R9[�NQ\^T`R1g�m�� m ~U� J�MOJ5J�L`[ � gOY1�/V-YkR9[]NQ\^TER�\^g([]T1b/J�b¤Y1gO\lRk�
 �1\^NOg�m�N � J�NQTENaL:_�gQJ�LHMa[ � gOK9L`[]J � L:g�LcgO\^��JeT:V q"!$#/�&%UT ~ |
J�fEJ�M�mkT`R1J�[�LHR�¢9R9b�N � J��E_lTE�9LH_kT`K1NO\lPcYkPÍTHV�� �/hcgQJ�L:Ma[ � |
\^R1��N � J���q�#�K�T`\^R/NQg N � L:N buJ]¢9R1J�N � J'�	b/\¦¥�J�MQJ�RSNUgOY1�/V-YkR9[O|
NQ\^TER1g��	� � J�MQJ]V-TEMQJ`myT`R1_^h�Ç v ��w�V-Y1R9[]NO\^T`R�J�f`L:_lY�LHNQ\^TER1geLHMOJ
R1J�J�b/J�b�NOT?gOT`_^f`J(�c�§tíK1MQTE�1_^J�P ~ \^N � {�o`o3K9LHM]LHPJ�NQJ�MOg
[]T1b/J�bBY1gO\^R1��{�o3�1\^NQg�J�LE[ �B� LHgcL3NQT`N]LH_ gQJ�L:Ma[ � gQK9LE[]J	THV
q$)+*,*,*�À � T ~ J�fEJ�M�m NQTB�`J�RkJ�MaL:NQJ$N � J$�`_^TE�9LH_^_^h?TEK1NQ\^P	LH_ gQTH|
_^Y1NQ\^TER�/hJ�R/Y1P�J�MaL:NQ\^R1�cN � J�\lR�b/\^fS\�b/Y�LH_�gQYk�/V-Y1R9[�NQ\^T`R1gUMOJ]|
- Y1\^MQJ�gcLHN�PTEgQNc{�oEo/.�q$)+*�J�f`L:_lY�LHNQ\^TER1g��10<LE[ � gQYk�1gQK9LE[]J
[�L:R��9J§[]T`P�K1_^J�NQJ�_^hBJ�R/Y1PJ�M]LHNOJ�b�m N � J�MQJ��/h©L�fET`\�b/\^R1�§_lT:|
[�L:_�T`K1NO\lP	L1��� � \lgU[ � LHM]L`[]NOJ�MQ\^gONQ\�[�THV*NQJ�R	LH_^_^T ~ g<gQNOTu[ � L:gQNO\Â[
gQJ�LHMa[ � PJ�N � T1b/g�NQT3PTHf`J¤N � J�gQJ�L:Ma[ � \^R/NQT	N � J�9L:gQ\^R�THV
LHNONQM]L`[]NO\lTER	THV(N � J��E_lTE�9LH_�T`KkNQ\^PcY1PÍT:V<N � L:N5gOY1�/V-Y1R�[]NQ\^T`R��

2 #©â<,18�)�;�D('*)�,u83;�&�á9D�+i@7è�á9>�)�61'*>¨;�3H61+*61F�+*,�4�D�>53Hê
)�'-á�><8H#jkY1R9[]NO\lTER1g�\^R?[]Y1MOMQJ�R/N�NQJ�gON�gQY1\^NOJ�g�N � LHN�LHMOJcga[�L:_£|
LH�k_lJ§LH_^gQT�NOJ�R9b³NQT���J$gOJ�K9LHM]LH�1_^J3V-Y1R9[�NQ\^T`R1g��76XMQT`�k_lJ�Pg
N � LHN5L:MQJ�RkT`N<gOJ�K9LHM]LH�1_^J�NQJ�R9b�NQT��9JURkT`R/|iga[�L:_�LH�1_^J�LHR�bLHMOJ
MQJ�_ÂL:NQ\^f`J�_lh�gQP	LH_^_i�5Ä�R1J�g � TEY1_�b��JcLH�1_^J�NQT�f`LHMQ\�L:�1_^hcga[�L:_lJ
Y1K�K1MQTE�1_^J�Pg�THf`J�M LU_�LHMO�`J RSYkPc�9J�M�T:V9K9LHM]LHP�J�NQJ�MOg���t�b1bu\£|
NQ\^TER9LH_^_^hSm�N � J�b/\98�[]Yk_lNih�THV�N � J�KkMQT`�k_lJ�P�LHR9b�N � JUV*Y1R9[]NO\lTER
J�f`L:_lY�LHNQ\^TEReNO\lP�J5g � T`Yk_ÂbcL:_^gQT�g][�LH_^J�YkKLHg N � J�b/\^PJ�R1gO\^T`R/|
LH_^\^NihcTHV�N � J�K1MOT`�1_^J�P�\^R9[]MOJ�LHgOJ�g��

: # â<,18�)©ã�GHá�F�+-,/Ü�8³;�&(á�D�+Þ@íë�6$;�,�6Æè�61>�á�>�'3:61+
4�á�GHÜ�#$W _lTEgQJcJ]�9L:P\^R9LHNO\^T`R	THVUK9LHgONe[]TEPK9L:MaLHNO\^f`J�gONQY9bE|
\^J�g�\^R9b/\�[�LHNOJ�g�N � L:N�K1MQTE�1_^J�PíMQJ�KkMQJ�gOJ�R/NaLHNO\^T`R1g�THV-NOJ�R$f`L:MQh/�
j�\^MQgQN�m�N � J�K1MQTE�1_^J�Pg�P	L�h���JMOJ�K1MOJ�gQJ�R/NOJ�b�LHg¤�1\^R9LHMOh?TEM
MQJ�LH_¦|Þf`L:_^Y1J�b	gONQMQ\^R1�Eg���Z/J�[]TER9b�m�gOT`PJ¤MQJ�gOJ�LHM][ � J�MQgc[]T`R/fEJ�MQN

N � JeÊ5WUI²MOJ�K1MQJ�gQJ�R/NaL:NQ\^T`Rkg�\^R/NQTLcÌ´MaL�h�[�TubuJ�b$MOJ�K1MOJ�gQJ�Ru|
NaL:NQ\^T`R���j�\^R9LH_^_^h/m<J�fEJ�R©\¦V�N ~ T�MQJ�K1MQJ�gOJ�R/NaL:NQ\^T`R1g3Y1gQJ§N � J
gaL:PJ	�1\^R9L:MQhBV-T`MOP?m N � J$PJ�N � T1bBV-TEMP�L:K1K1\^R1�$N � J§�1\^N
gQNOMQ\^R1�EgcT`R/NQT§MQJ�L:_¦|Þf`L:_lYkJ�b�R/Y1Pc��J�MQg�THV*NQJ�R�b/\¦¥�J�MQg���Z/Y9[ �
[ � LHRk�`J�g�\lR�MQJ�KkMQJ�gOJ�R/NaLHNO\^T`R � L�f`J�L�K�T`NQJ�RSNO\�LH_^_^h¡b/M]LHP	LHNQ\�[
\^PK9LE[]N�T`R§gQJ�L:Ma[ � LH_^�`TEMQ\^N � Pg��cI�\¦¥¸J�MQJ�R/N�K1MQTE�1_^J�P MOJ�K/|
MQJ�gQJ�R/NaL:NQ\^T`Rkg�\^R9b/Y9[]Jcb/\¦¥�J�MQJ�R/N�R/Y1Pc��J�MQg�THV<_^T1[�LH_�TEK1NQ\^P�L
~ \^N � b/\¦¥�J�MQJ�R/N�gQ\^��J�b�L:NQNOMaL`[�NQ\^T`R��9L:gQ\^R1g��³æ*V�T`R1J	\^gcNQMOh`|
\^R1�§NQT�gQTE_^f`J�L§K�LHMQNO\�[]Y1_�LHM�K1MQTE�1_^J�PåN � J�R�[ � L:R1�`\^R1�§N � J
MQJ�K1MQJ�gOJ�R/NaL:NQ\^T`R�P�L�h3�9J�MQJ�L:gQT`R�LH�1_^J$LHR9b�LEb/f`LHR/N]LH�`J�T`Y1g��
%UT ~ J�fEJ�M�m�V-T`M	[]T`P�K9LHMO\^gQT`RBK1Y1MOK9TEgQJ�g�m�N � J�gOJ�b/\¦¥¸J�MQJ�R9[�J�g
LH_^NOJ�MUN � J�b/\98�[]Yk_lNihcT:V<N � J�K1MOT`�1_^J�P§�

Ú # Ú â<,18�)�'*>�ì�;�)�GH61)�,/ì9'*,18�61><@=<¤698�,/+-'*>�,
è�á�Ü>��61GH'Þ8�á�>X8

��TJ�f`L:_^Y9LHNOJeTEY1M�NQJ�gON�gQY1\^NOJ¡[]TER1gQNOMQY9[�NQ\^T`R�gONQMaL:NQJ��E\^J�g�m ~ J
[]TER1gQ\�b/J�M3N � MOJ�J§V-T`MOPg�THV � \^_^_¦|»[�_l\^Pc��J�MQgL:R9b³N ~ T V-T`MOPg
THVUJ�fET`_^Y1NQ\^TER9LHMOh�L:_^�`T`MO\^N � P�g���� � J � \^_^_¦|»[�_l\^P��9J�MQg�\^R9[�_lY�b/J
R1J]�1N»|»L:ga[]J�R/N�MaLHR�b/T`Ps�k\lNU[]_^\^Pc�1\^R1� v? Ê5WUwUL:g�b/J]¢9R1J�b�/h
I�L�f/\lg v {�z`zk{�w�m�MaL:R9b/T`P7PcY1N]LHNQ\^TER � \^_l_¦|Q[]_^\^Pe�1\^R1� v@? Ù1%�WUw
b/J]¢�R1J�bB�/hØjkT`MOMQJ�gON¡L:R9b�Ù	\^N][ � J�_^_ v {�z`zEr`w�L:R9b ~U� L:N ~ J
MQJ�V-J�M�NOTLHg�L�¿BA�µ�¶�¹�¶]¼H½,C,DeL:_l�ET`MO\lN � P?�
? Ê WBgQN]LHMQNOgU�/h¡[ � L:R1�`\^R1�c{U�1\^N5L:N5L�NO\lP�J5��J��E\lRkR1\^R1�eLHN L
MaL:R9b/TEPíK9TEgQ\^NQ\^T`R���� � J�gQJ - YkJ�R9[]J�\lR ~U� \�[ � N � J��1\^NQg�LHMOJ
NQJ�gQNQJ�b\^gULH_^gQT¤MaLHR�b/T`P�_lh�b/J�NQJ�MOP\^R1J�b��50yL`[ � [ � L:R1�`J�N � L:N
MQJ�gQY1_^NQg�\^ReL:R�\^PK1MOTHf`J�P�J�R/N1\^g��`J�K1N���æ*V ? Ê W�[ � J�[O�/g�J�f`J�MOh
�1\^N<\^RcN � JUgQNQMO\^R1�¡L:R9b�R1T�\^P�K1MQTHfEJ�PJ�R/N�\^g�V-TEY1R9b�m ? Ê WB\^g
MQJ�gQNaL:MQNOJ�b	V*MQT`P�L�R1J ~ MaLHR�b/T`PsK�T`\^R/N \lR	N � J�gQK9LE[]J`�
? ÙE%�W²Y1gQJ�g¡L � PcY1NaL:NQ\^T`R��T`K�J�M]LHNQTEMeNOT$P�L:�`J�MaL:R9b/T`P
[ � LHRk�`J�g�NQT$L	gO\lRk�`_^JcgQNOMQ\^R1�9�(0�fEJ�MQh§�1\^N�\^R�N � JcgONQMO\lRk�$\^g
PcY1N]LHNQJ�b ~ \^N � L�_^T ~ K1MQTE�9LH�1\^_^\^Nih�À L:R/h�\^PK1MOTHf`J�PcJ�R/NOg(LHMOJ
L`[�[]J�K1NOJ�b�� ? Ù1%�W ~ L:g�MQYkR ~ \^N � L�¢1�1J�b�PcY1NaL:NQ\^T`RcM]LHNQJ
T`R�L:_l_�K1MQTE�1_^J�Pg v \i� J`�ªq�FHG<m ~U� J�MQJ>G7\lg�N � J3_lJ�R1�`N � THV
N � JgQNOMQ\^R1�/w��§æiR�J�fEJ�MQh�[�LHgQJ ? Ù1%�W²h/\^J�_�b/J�b�K�T/T`MOJ�MeMOJ]|
gQYk_lNOgeN � LHR ? Ê W�À�N � J�MQJ]V-TEMQJ`m TER1_^h?MOJ�gQY1_^NOg�V-T`M ? Ê WsLHMOJ
MQJ�K9TEMQNQJ�b�� )
� � J	_^\^R1J	gQJ�L:Ma[ � LH_^�ET`MQ\^N � P \lgbuJ�gQ\^�`RkJ�bBNQT�J]�1K1_^T`\^N�N � J
gQJ�K9LHM]LH�1\^_^\^Nih?T:V�V-Y1R�[]NQ\^T`Rkge�/h�gQJ�LHMa[ � \^R1�§THf`J�M¡L:_l_ f`LH_^Y1J�g
THV�J�L`[ � K9L:MaLHP�J�NQJ�M�m<TER1JK�LHMaL:PJ�NOJ�MLHNcL3NQ\^PJ`�BÌ�\^f`J�R
L�V-Y1R9[]NO\^T`R ~U� \�[ � L`[�[]J�K1NOgI�äf`LHMQ\�L:�1_^J�geN � LHNL:MQJ$[]T1b/J�b
Y1gO\lRk�  �k\lNOg�m�_^\^R1J�gQJ�L:Ma[ � [ � J�[Q�/g�J�L`[ � T:V5N � Jq # K9TE\lR/NOg
N � LHN�L:MQJcLHgOgQT1[]\�LHNOJ�b ~ \^N � J�L`[ � T:V<N � JJ�§f`LHMO\ÂL:�1_^J�g���� � J
MQJ�K1MQJ�gOJ�R/NaL:NQ\^T`RBR1J�J�b3R1T`N���Jc�1\^R9LHMOh�À�LHR/h?b/\^g][]MQJ�NO\^��LHNO\lTER
THV�N � J¤f`LHMQ\�L:�1_^J�g ~ \^_^_�gQY$8�[]JE�
� � J�N ~ T�J�fET`_^Y1NQ\^TER9LHMOh¡L:_l�ET`MO\lN � Pg�N � L:N ~ J�LHK1K1_^\^J�b ~ J�MQJ
N � J´WK%�W©LEb1LHKkNQ\^f`J�gQJ�L:Ma[ � LH_^�ET`MQ\^N � P v 0�g � J�_lP	LHR�m�{�z`zk{�w
LHR�b�LHR�J�_^\^NQ\^gONegO\lP�K1_^Jc�`J�RkJ�NQ\�[$L:_l�ET`MO\lN � P ~ \^N � NOT`Y1MOR9L�|
LNM�OQP�R,STO5UWVTX�YHZ�[@P�R�[\[@P�OQ]�O,^_UWVT^@`'R�Y�a,OKV�Ucb5dQeJf1agR�Yih$O

j `/]�^@VgSTO,Zih"k/l@]$O,Y�Z j Y�m�RKl j mTY jon apR�Y"[KRg`/VTX�Y"[\VgUq[ j `rOQ[@VK[@X�YHO[@P�Os`&X�[+R�[ j VTYt^+R�[@OTuchHX�[v[@P j l/w5Rgl j `r]H^+Rga,[ j agRpxyUWVT^&[@P�O'xzRg^@mTOY"X�`vh$O�^QV�U�O�{"]$O,^ j `/O,Y"[@lyw5P j a+PJw\OK^+R�Y}|
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�<LH�1_^Je{H	<W T`P�PTHR��(J�gQN�jkY1R9[�NQ\^T`R1g��

PJ�RSN�gOJ�_^J�[]NO\lTER v 0yZ1Ì�tU|i��w v Ì´T`_�b/��J�MQ��J�N���LH_im`{�z`zEo`w�� � � J
K�T`K1Y1_�L:NQ\^T`R	gQ\^��J�V*T`M�N � JJ0<Z1Ì�t�|Þ� ~ LHg�p`ok� ? J�[]TEPc�1\^R9L�|
NQ\^TERe\^g<L`[�[�T`PKk_l\^g � J�b�Y1gO\^R1��L�q |ÞK�T`\^R/N�MQJ�buY9[]J�bE|igQYkMQMQTE�SL:NQJ
[]MOT`gQgOTHf`J�M¤T`K�J�MaL:NQT`M v Ê<T/T`�EJ�M�m {�zEn`}EwULHK1K1_^\^J�b ~ \^N � K1MOT`�/|
LH�k\l_^\^Nih�o1��}k�ÍÙ	Y1N]LHNQ\^TER�\^g�LHKkK1_^\lJ�b�NOT�J�LE[ � �1\^N ~ \^N � L
K1MOT`�9L:�1\^_l\^Nih�T:V5{
FHG<�/WK%�W ~ LHg MQY1R ~ \^N � L¤K9TEK1Y1_�LHNO\lTERcTHV
p`ok�
t�_^_�T:V(N � J�K�LHMaL:PJ�NOJ�MUT`KkNQ\^P\^��L:NQ\^T`R�KkMQT`�k_lJ�Pg Y1gQJ�b � J�MQJ
LHMOJeK�T`gOJ�b§LHg�P\^R1\^Pc\^��LHNO\£TERK1MOT`�1_^J�P�g ~ \lN � T`KkNQ\^P�L:_�gQTH|
_^Y1NQ\^TER1g�T:V�ok��t�_^�ET`MQ\^N � Pg�L:MQJc[]T`P�K9LHMOJ�b	V*T`M�gO\^�`R1\¦¢¸[�L:R/N
b/\¦¥�J�MQJ�R�[]J�g�\^R$NOJ�MQP�g�THV<N � Jef`L:_^Y1J�THV<N � J�PJ�LHR	gQTE_lYkNQ\^T`R
Y1gO\lRk�´L¤q�|iNaLH\^_^J�b�ZuNQY9b/J�RSN�× g<Ni|iNQJ�gON ~ \^N � L�zEp�Cª[]TER/¢¸b/J�R9[]J
\^R/NQJ�MOf`LH_i�<t�_l�ET`MO\lN � Pg LHMQJ�LH_^gQT[]TEPK9L:MQJ�b¡V-T`MUgO\^�`R1\¦¢¸[�L:R/N
b/\¦¥�J�MQJ�R�[]J�g�\lR3NQJ�MOPg�T:V � T ~ THV-NOJ�R$N � Je�E_lTE�9LH_�T`K1NO\^PcY1P
\^g�V-T`Y1R�b�Y1gO\^R1��L�W � \£|ig - Y9L:MQJ vED(É w�NOJ�gQN ~ \lN � L�zEz�CÍ[�T`R/¢1|
b/J�R�[]JU\^RSNOJ�MQf`L:_i��� � J�gOJ5P�J�LHgOY1MQJ�g�P	L�hU�9J gQJ�RkgQ\^NQ\^f`J NQT�N � J
LHP�T`Y1R/N�THV�NQ\^PJUN � LHNULH_^�ET`MQ\^N � Pg<LHMOJ�LH_^_^T ~ J�b�NOTegOJ�LHM][ � m
K9L:MQNQ\�[]Yk_ÂL:MQ_^h ~U� J�R	\^N \lg K�T`gQgO\^�1_^J�NOT - Y1\�[Q�/_^h�_lT1[�L:NQJ��`_^TE�/|
LH_^_^h�[�T`PK�J�NO\lNO\^f`J�gOT`_^Y1NO\lTER1g��kY1N�P�T`MQJ�b/\98�[]Yk_lNUNOT_^T1[�LHNOJ
N � J�TEK1NQ\^P	LH_�gQT`_^Y1NO\^T`R��

Ú # 2 F '*Ü�'-)�61)�'�á�>X8�á1à�GIH�'i8�)�'*>(ì§â<,18�)¡ã�GHá�F�+-,/Ü�8
� � J�I�J�ÖET`R1��NQJ�gQN	V-YkR9[]NQ\^TER1g$LHMQJ�Nih/K1\�[�L:_^_lh�_�LH��J�_^J�b7j {
N � MQT`Yk� � j�pk��� � J ? LHgQNOMQ\^�`\^R v jJ�Ew�m Z1[ �S~ J]V-J�_ v j�}EweL:R9b
Ì�MO\lJ ~ L:R1� v j�n`w V-Y1R9[]NO\^T`R1g v ÙLKY � _^J�R/�1\^J�R�m<{�z`zEr`w�m�g � T ~ R
\^R?�<L:�1_^J�{Em�[�LHR���Jcga[�LH_^J�b§NQT3Y1gQJL:RSh3RSYkPc�9J�M�T:V f`L:MQ\¦|
LH�k_lJ�g���j1Y1R�[]NQ\^T`Rkg5j�z�L:R9b�j5{�o�LHMQJ N � JUgQ\^R1JUJ�R/f`J�_lTEK9JUgO\^R1J
~ L�f`J�LHR9b�N � J�gONQMOJ�Na[ � J�bNM²gQ\^R1J ~ L�f`J�V-YkR9[]NQ\^TER1g v Z1[ � L�V�|
V-J�M�m<{�zEn`zEw��U� � J�gQJ�NQJ�gON�K1MQTE�1_^J�Pg � L�f`J�T:V-NQJ�R§��J�J�R§Y1gQJ�b
NQT3NQY1R1JL:R9b3MQJ]¢9RkJf`LHMO\�LHR/NQg�THV�L	gO\lRk�`_^J¡L:_^�`T`MO\^N � P L:R9b
NQT�LHMQ�EY1J�N � J�gOY1K�J�MQ\^T`MO\^NihcTHV�T`RkJ�LHKkK1MQT/L`[ � THf`J�MULHRkT`N � J�M��
Z/Y9[ � L:R?LHKkK1MQT/L`[ � \lg�K9TENQJ�R/NO\ÂL:_^_lh	b1LHRk�`J�MOT`Y1g�\lR	N � LHN�LH_¦|
�`TEMQ\^N � Pg�[�L:Re��J�[]TEPJ5[]YkgQNQTEP\^��J�b´V-TEM(L�K9LHMONQ\�[]Y1_�L:M�gQJ�N<THV
NQJ�gQN�K1MQTE�1_^J�Pg�À�N � \^g�\^g�J�gQK�J�[]\�L:_l_^h�b/\^ga[�T`R9[]J�MQNQ\^R1��\¦VuN � J<NOJ�gQN
K1MOT`�1_^J�P�g´L:MQJ�R1T`Ne[ � L:MaLE[]NQJ�MO\^gQNQ\�[�THV�N � JNih/K9J�geT:V K1MOT`�/|

_^J�Pg�V-T`M ~U� \�[ � J�fET`_^Y1NQ\^TER9LHMOh�L:_^�`T`MO\^N � P�g ~ T`Y1_�b	��JLHK/|
K1MOT`K1MO\ÂL:NQJ`�
I�L�f/\lg v {�zEz1{�w � LHg�g � T ~ R�N � LHN�P	LHR/h�T:V9N � J I�J�ÖET`R1��V-Y1R9[O|
NQ\^TER1g�L:MQJ - Y1\�[O�/_lh�gQTE_lfEJ�b	�/h ? Ê WªLHR9b�N � L:N�N � JeK�J�MiV*T`Mi|
P�L:R9[]J�THV�N � J ? Ê Ws\^gcgOJ�R1gQ\^NO\lfEJ	NQT§K1MQTE�1_^J�P MOJ�K1MOJ�gQJ�Ru|
NaL:NQ\^T`R��¡jkY1R9[�NQ\^T`R1g�j5{Em�j�r	LHR9b�j�p	LHMOJcgQJ�K9L:MaL:�1_^J�V-Y1R9[O|
NQ\^TER1gcN � L:N�L:MQJ?L:_ ~ L�h/gcgQTE_lfEJ�bB�/h�_^\^R1J	gQJ�L:Ma[ � � É t�b1bu\£|
NQ\^TER9LH_^_^hSm�ÙLKY � _^J�R/�1\^J�R�J�N���LH_i�^m v {�z`zEr`w � L�f`J�Y1gQJ�b J�PKk\lM»|
\�[�LH_ J�f/\�b/J�R9[�J���LHgQJ�b�T`RBNQJ�gON�V*Y1R9[]NO\lTER1gcjJ�km<j�}?L:R9b�j�n
NQTL:MQ�EY1J�N � L:NUN � J � ÊyMQJ�J�b/J�M�Ì�J�RkJ�NQ\�[�t�_l�ET`MO\lN � P���g][�LH_^J�g
gQY�[ � N � LHN�Ç v ��OW� v ��wOw V-Y1R�[]NQ\^T`R3J�f`LH_^Y9L:NQ\^T`R1gULHMOJ�R1J�J�b/J�b
NQT�_^Tu[�LHNQJ¤N � J��`_^T`��LH_�TEK1NQ\^PcY1P$m ~U� J�MOJ��§\^g�N � JeR/Y1Pc��J�M
THV K9LHM]LHPJ�NQJ�MOg�YkgQJ�b3�/h�N � J�gOJ�V-Y1R9[]NO\^T`R1g���%UT ~ J�f`J�M�m�_^\^R1J
gQJ�LHMa[ � MOJ - Y1\^MQJ�g T`R1_^h�Ç v ��w�V*Y1R9[]NO\lTEReJ�f`LH_^Y9LHNO\^T`R1g�NQT�gQTE_lfEJ
j��cLHR9b�j�}�gQ\^R9[]J�N � J�gOJ�V-Y1R9[�NQ\^T`R1g�L:MQJ�LH_^gOTcgQJ�K9L:MaL:�1_^J`�
� � \^g _lJ�L�f`J�gUTER1_^hj(qkm1j�n1m1j�zeL:R9bj {�oeL:PT`Rk��N � J�K1MOT`�/|
_^J�PgyN � L:N5LHMOJ���T`N � R1T`RkgQJ�K9L:MaL:�1_^J�LHR�bcR1TER1_^\lRkJ�LHM���6�MOT`�/|
_^J�Pg<j�q1m/j�zeL:R9bcj {�o�L:MQJ�R1T`N<gOT`_^f`J�b��ShcL¤gQ\^R1�`_^JUK9L:gQg THV
_^\^R1JegOJ�LHM][ � LHR�b§PcY1_^NQ\^K1_^J�K9L:gQgQJ�g¡b/T	R1TEN�h/\^J�_�b�[]T`P�K9J�N»|
\^NQ\^f`JcgOT`_^Y1NO\lTER1geL:g�\^_l_^Y1gONQM]LHNQJ�b§\lR��<L:�1_^Jq1�	t�_^_ THV�N � J�gQJ
K1MOT`�1_^J�P�g L:MQJ�gQTE_lfEJ�bc�/hcN � J�WK%�W7LH_^�`TEMQ\^N � P¨Y1gO\^R1�¡buMaL�|
P�L:NQ\�[�L:_l_^h�V-J ~ J�MUJ�f`L:_^Y9LHNO\lTER1g v 0�g � J�_lP	LHR�m�{�zEz1{EÀSÙ$L:N � \�L:g
LHR�b� � \^NQ_^J�h${�zEzHx/w��

P QSR j l�R,xBl@V l@O,]�R�^+Rgh xBOTurR,xB[@PHV
XHm
P�[@P�O1R�Z�Z j [ j VTY�VgU/Y�V j l@O
` j m
P"[Q]�^@O,STO,Y"[ R�Y RpxBmTV
^ j [@PH` UW^@VT`�xBV"agRg[ j YHm R�YiVT]�[ j `vX�` |

jkY1R9[]NO\lTER Ù	J�LHR§Z/T`_^R Ù	J�L:R�Zu\l�EP�L Ã�T9�<Z/TE_^f`J�b
VÞq o1��q��:xS}En1{�n o1��rEo`r`rEr`zk{ o
VÞz o1�^{�qk{�pE}`}`n o1��oE}`}`rEz`z$� o
Va{�o r1��n`oE}`zE}Hx {E��}`}`}k{�xEx o

�<LH�1_^J�q}	KG \lRkJ´ZuJ�LHM][ � 6�J�MiV*T`MQP	LHR9[�J�TER?ÃUTER1_^\^R1J�LHM�Ã�T`R/|
gQJ�K9LHM]LH�1_^JejkY1R9[]NO\^T`R1g��
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Griewank, 1 var
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Griewank, 5 var

v p�|QI�\lP�J�R1gO\lTER1gaw
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Griewank, 10 var

v {�o�|QI�\^P�J�R1gQ\^TER1gaw

j�\^�`Y1MOJ${�	�� � J�`M]LHK � g�MQJ�KkMQJ�gOJ�R/NcgQ_^\�[]J�g�THV�N � JÌ�MQ\^J ~ LHR1��× g�V-Y1R9[�NQ\^T`R§V-TEM{`m�p$L:R9b�{�o	b/\^PJ�R1gQ\^T`R�LH_�f`J�MOgQ\^T`Rkg�THV�N � \^g
K1MOT`�1_^J�P§��� � J�gOJ�EMaLHK � g�[]_^J�LHMO_lh3\l_^_^Y1gONQMaL:NQJ�N � L:NeLHg�N � Jb/\^PJ�RkgQ\^T`R9L:_^\lNih�\^R9[]MQJ�LHgQJ�geN � Jc_^Tu[�LH_�T`K1NO\^P�L�\^R9b/Y9[�J�b§�/h$N � J
[]TEgQ\^R1J�b/J�[]MOJ�LHgOJc\^RR/Y1Pc��J�M L:R9b	[]T`P�K1_^J]�1\^NihS�

j�\^�`Y1MOJ�{y\l_^_^Y1gONQMaL:NQJ�g�N � J Ì´MQ\^J ~ LHR1��V-Y1R�[]NQ\^T`R v j�nEw�V-TEM {EmHp
LHR�bc{�o f`L:MQ\�LH�1_^J�g���� � J�gOJ<¢��`Y1MOJ�g(L:MQJ�{�|»b/\^P�J�R1gQ\^TER9LH_�gQ_^\�[]J�g
THV�N � J�V-YkR9[]NQ\^TERNaL:�`J�R$L:_lTER1��N � Jeb/\�LH�ET`R9L:_1THV�N � J � h/K9J�Mi|
[]Y1��J`�U� � J�V-Y1R9[�NQ\^T`R	��J�[]T`P�J�g�gO\^PK1_^J�MULHR9b�gOPT/T`N � J�MU\^R
R/Y1PJ�MQ\�[UgOK9L`[]JEm9LHR�bcN � Y1gUJ�LHgQ\^J�MUNOTegOT`_^f`JEm1LHg N � J�b/\^PJ�R/|
gQ\^TER9LH_^\^Nih�THV9N � JUgQJ�L:Ma[ � gOK9L`[�JU\lg�\^R9[]MOJ�LHgOJ�b��y� � J<V*Y1R9[]NO\lTER
��J�[]T`P�J�g�J�LHgQ\^J�M�V-TEM(Ì�M]L�h�[]T1b/\^R1��MQJ�KkMQJ�gOJ�R/NaLHNO\^T`R1g5L:g ~ J�_^_i�
Ä�VØLH_^_	THV§N � J�gOJÍ[]T`P�PTERªNQJ�gON�K1MQTE�1_^J�Pg�m�j�n \lgBN � J
T`Rk_lh7ga[�LH_�LH�1_^J`m¤R1T`Rk_l\^R1J�LHM$LHR9b R1T`RkgQJ�K9L:MaL:�1_^J�V-Y1R�[]NQ\^T`R��
ÃUJ�f`J�MON � J�_^J�gOg�m j(n�J]� � \^�1\^NQgeL�gQJ�MQ\^T`Y1g´Ë¸L ~¨~U� J�R�ga[�LH_^J�b��
� � J�gQYkPP�L:NQ\^T`R�NQJ�MQP�THV5j�n�\^R9b/Y�[]J�g�L�K�LHMaL:�9TE_^\Â[�g � L:K9J
~U� \^_^J�N � Je[]T`gO\^R1J�V*Y1R9[]NO\lTER$\^R$N � JeK1MOT1b/Y9[]N�NQJ�MQP []MOJ�LHNOJ�g
� ~ L�f`J�g+�	THf`J�M¤N � JcK9L:MaL:�9TE_l\�[¤gQY1M»VÞL`[�J�[]MOJ�LHNO\lRk�$_^Tu[�LH_�T`K/|
NQ\^P	L1�²t�g	N � J�b/\^PJ�R1gQ\^T`R�LH_^\^Nih�THVeN � J?gOJ�LHM][ � gQK9LE[]J�\^g
\^R9[]MOJ�LHgOJ�b�N � J[]T`R/NOMQ\^�1Y1NO\lTER�THVUN � JcKkMQT1b/Y9[]N�NQJ�MQP \^g�MOJ]|
b/Y9[�J�b$LHR�bN � J�_^Tu[�LH_�T`KkNQ\^P�L���J�[]TEPJ�gQP	LH_^_^J�M��
Z/\^R9[]JÌ´MaL�h$[]T1b/\^R1�	K1MQJ�gQJ�MOf`J�gcN � JL`b�Á�L`[]J�R�[]hØ[�T`R/NaL:\lRkJ�b
\^RcR/Y1PJ�MO\�[ gQK9LE[]J v Ù$LHN � \�LHgULHR9b�� � \lNO_^J�hSmk{�z`z:xSw�N � JUV*T`_¦|
_^T ~ \^R1�cT`�1gOJ�MQf`L:NQ\^T`R§\^g�TE�Sf/\^T`YkgQ_^h	NQMQYkJ�V-TEM�LH_^_�V-YkR9[]NQ\^TER1g��
��µ���ºu¼�� D��_Du¼���·5¼H¿���¹��_Du¶$¼
	���¼HC]¶�µ�C��µ9¶�A��TDu¾��H½,D�����	��_Du¼��
C��H½�½]¶]¹iº��Hµ�	 ¹������ D1¶�	"AÂ¹�C�½a¶��@A���¶�	�µ����¡¶�½gA C�½a¶»º9½a¶�¹�¶�µ �»¼��A!�:µ
��"#� D1¶�¹�¶]¼H½,C,D�¹Þº1¼�C]¶c¶�$ AÂ¹��*¹e¼�¹e¼�¹%�1¾�¹�¶��&��"'�_Du¶�º1¼��_D`¹'�_Du¼��
�i½a¼)(H¶�½]¹�¶*�_Du¶,+ ½]¼)� ¹Þº1¼�C]¶§½]¶iº�½a¶�¹�¶�µ��Q¼��@A!�Hµ.-�æiR7L�gOJ�R1gOJ`m
N � JÌ�MaL�h$gOK9L`[�J�[]TERSN]LH\^R1g�N � Jb/\^ga[]MOJ�NQ\^��J�bBR/Y1P�J�MQ\�[�MOJ�K/|
MQJ�gQJ�R/NaL:NQ\^T`R���� � Y1g�m \¦V�N � J$R/Y1P�J�MQ\�[cMOJ�K1MOJ�gQJ�R/N]LHNQ\^TER©T:V�|
V-J�MOgTEK1K9TEMQNOY1R1\^NQ\^J�g�V-T`M � \^_^_¦|»[�_l\^Pc�1\¦R1�9m�N � J�gQJ§T`K1K�T`MONQY1Rk\£|
NQ\^J�gULHMOJ�K1MOJ�gQJ�MQf`J�b	Y1R9b/J�M Ì�M]L�h¡[�Tubu\lRk�9��� � \^g<\^g R1T`N<NOMQY1J
V-TEMcN � J$Ê WUIíMQJ�K1MQJ�gOJ�R/NaL:NQ\^T`R��³� � \^gcP�L�h§J]�1K1_�LH\^R ~U� h
Ì�M]L�he[]T1b/\^R1��T:V-NQJ�R�TH¥�J�MQgUL�MOJ�K1MQJ�gQJ�R/NaL:NQ\^T`R�THV�N � J�gOJ�LHM][ �
gQK�L`[]J�PTEMQJe[]TER9b/Y9[�\lfEJeNOTgOJ�LHM][ � N � LHR?Ê WUI�mX¶�¹iºu¶,C�A-¼H¿ß¿/�
�Hµ�¹pA0��º�¿l¶�½&�Q¶�¹���º9½��`¾�¿l¶��¹��
� � J�gOJTE�1gQJ�MOf`LHNO\lTER1g�_^J�L`b3Y1g�NOT���J�_^\^J�f`JcN � LHN�N � JcY1gQJ�THV
N � J�gQJ�NOJ�gQN	V*Y1R9[]NO\lTER1g v \i� J`�^m�j {	|�j {�oEwc\^R©[]TEPK9L:MaL:NQ\^f`J
gQNOY9b/\^J�g�P�L�h§_lJ�L`bBNQT�gOY1gQK�J�[]N$[]TER9[]_^Y1gQ\^TER1g��³� � J�MQJ�V-T`MOJ`m
~ JU\lR/NOMQT1b/Y9[]JURkJ ~ PJ�N � T1b/g�V-T`M<[]TER1gQNOMQY9[]NO\^R1�eP�T`MOJ5[]T`P�|
K1_^J]�NOJ�gQNyV-Y1R9[�NQ\^T`R1g N � LHN gaLHNO\^giV-h�N � J��`Y1\�b/J�_l\^R1J�g5gOJ�N<V*T`MQN �

\^RZ/J�[]NO\^T`R�qk�^{`��� � J�\^gQgOY1J�gUN � LHN N � J�gQJ�R1J ~ P�J�N � Tubug5L`bE|
b/MOJ�gQgUgOK9J�[�\£¢�[�LH_^_^h�L:MQJ�MOJ�K1MOJ�gQJ�R/N]LHNQ\^TER$\^RSf`L:MQ\�LHR�[]J�LHR9b�b/\¦|
PJ�R1gQ\^T`R�LH_^\^Nih F:J�f`LH_^Y9L�NO\^T`Re[]TEgQNUg][�LH_^\^R1�9��t�_^_�THV�N � J�PJ�N � |
T1b/g�b/\^ga[]YkgQgQJ�b � J�MOJ�V-T`M��1Yk\l_�b/\^R1��NQJ�gON�V-Y1R�[]NQ\^T`Rkg�J�PK1_^THh
L�gQNOMaLHNOJ��`h ~U� J�MOJ��/h?P�T`MOJe[]T`P�K1_^J]�	V-Y1R9[�NQ\^T`R1g�L:MQJc�1Y1\^_^N
V-MOT`PígQ\^P�K1_^J�M�K1MO\^P\^NQ\^f`J´V-Y1R9[]NO\^T`R1g��e��J�\^_^_lYkgQNQM]LHNOJeN � J�gQJ
PJ�N � T1b/g Y1gQ\^R1�¤V-Y1R�[]NQ\^T`Rkg5N]LH�`J�RV*MQT`P¨N � J�J]�1\lgONQ\^R1�c[]T`P�|
PTER?NOJ�gQNcgOY1\^NQJ�g���ÃUT`NcLH_^_<T:V�N � J�gQJ$K1MOT`�1_^J�P�g�LHMQJ��`T/T1b
[�L:R9b/\�b1LHNOJ�g�V-T`M�K1MQ\^P�\lNO\^f`J�V-Y1R9[�NQ\^T`R1g�m��1Y1N�N � J�K1MOTu[�J�gQg�THV
\�b/J�R/NQ\¦V-h/\^R1� ~U� LHN�P�L:�`J�g�L��`T/T1b�K1MO\^P\^NQ\^f`J�\^g�\^R1gQNOMQY9[]NO\^f`J`�
ÊyJ]V-T`MOJe_^T/T`�/\^R1�L:N�N � Jc[]T`R1gONQMOY9[]NQ\^TER?P�J�N � T1b/g�K1MQTEK9TEgQJ�b
\^R¨N � \^g�K9L:K9J�M ~ J�g � T`Y1_�b²P�L:�`J�R1TENQJ�T:V�1�LHYu¥¸P	LHR�× g
v {�z`nEz`w�Ã |21B_�LHR�b/ga[�L:K9J�g���� � J�gQJ K1MQTE�1_^J�Pg�LHMOJ5J]�1K1MOJ�gQgOJ�b
LHgy�1\^N(gONQMO\lRk�`g<T:V¸_^J�R1�EN � Ã ~U� J�MOJ�J�LE[ � �1\^N<\^RSNOJ�MaLE[]NQg ~ \lN �
1�T`N � J�M��1\^NQg¤NQT?b/J�NQJ�MOP\^R1J�\lNOge[]TERSNOMQ\^�1Y1NO\^T`R§NQT$N � J�¢9Ni|
R1J�gOgUV-YkR9[]NQ\^TER���� � \^_lJ�N � J�gQJ�V-YkR9[]NQ\^TER1g � L�f`J�gQJ�fEJ�MaL:_�R1\�[]J
K1MOT`K�J�MQNO\lJ�g�m�N � J�h?LHMOJb/\¦¥¸J�MQJ�R/N�V-MOT`PíN � JcNih/K9J�g¤THV5K1MOT`�/|
_^J�Pg N � LHN � L�fEJ�Nih/K1\�[�LH_^_^hc��J�J�R$Y1gOJ�b	\^RK�LHMaL:PJ�NOJ�MUT`KkNQ\¦|
P\^��L:NQ\^T`R�LHR9b�LHMOJ5RkT`N�g][�LH_�L:�1_^J<\^R�N � JUgOJ�R1gOJUTHV9��J�\^R1��L:�1_^J
NQT�ga[�L:_^JeL¤V-Y1R9[�NQ\^T`R ~ \^N � �/R1T ~ R3K1MQTEK9J�MONQ\^J�g�NQTL � \^� � J�M
b/\^PJ�R1gQ\^T`R�LH_`gOK9L`[�J`�<æiN�\^g<K�T`gQgO\^�1_^J`m � T ~ J�fEJ�M�mEN � LHN�K1MQ\^R9[�\£|
K1_^J�gUY1gOJ�b�\^RN � J´[�T`R1gONQMQY�[]NQ\^T`R3THVXÃ |21 _�LHR9b/g][�LHK�J�g�[]TEY1_�b
��J´[�T`Pc�1\^R1J�b ~ \^N � N � J�[]T`RkgQNQMOY9[]NO\lTER$PJ�N � T1b/g K1MQTEK9TEgQJ�b
\^RN � \^gUK9LHK�J�M��

3 ¬SyÐ ���1±O�  �547°  ¯64��87:9<; �  ¯>=��1��Ó

æiN�\^g�K�T`gOgQ\^�1_^J5NOT�[]T`RkgQNQMOY9[]N5LyV*Y1R9[]NO\lTER�N � LHN�\^g�\^R/f`LHMO\ÂL:R/N9NOT
Ê WUI�L:R9b	�1\^R9L:MQh	MQJ�Ë9J�[]NOJ�b�Ì�MaL�h$[]T1b/J¤MQJ�K1MOJ�gQJ�RSN]LHNO\lTER1g��
� � JcNOMaLHRkgiV-TEMQP�L:NQ\^T`R	��J�N ~ J�J�RÅÊ WUI�LHR9b§Ì�MaL�h3gQK9LE[]Jc\^g
K�J�MiV-TEMQP�J�b$YkgQ\^R1��k\lR�LHMQh	P	LHNQMO\¦��PcY1_^NQ\^K1_^\�[�L:NQ\^T`R���� � J�MQJ
J]�1\^gQNOg(LHR��@?5�cP	LHNOMQ\¦�BA ! N � LHN�P�L:K1g¸L gONQMO\lRk��THV1_^J�R1�EN � �V-MOT`PsN � J�Ê5WUI7NOTcN � J�Ì�M]L�hcMQJ�K1MOJ�gQJ�RSN]LHNO\lTER��<� � J�MQJeL:_^gQT
J]�1\^gQNOg�L�P	LHNQMO\¦�DC ! N � LHN P�L:K1g<N � J´Ì´MaL�h�gQNQMO\^R1�c�9L`[O�cNOT\^NQgUÊ5WUI7MOJ�K1MOJ�gQJ�R/N]LHNQ\^TER��<� � JEA 0 LHR9bFC 0 P	LHNQMO\�[]J�g5L:MQJ�	
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æiR � \l� � J�MUb/\^PJ�RkgQ\^T`R1gyN � J'A ! P	LHNQMO\¦�¡[]T`R/NO\lR/Y1J�g5NOT � L�fEJ{��k\lNOg�L:_lTER1��N � Jcb/\�LH�ET`R9L:_�LHR9b	N � J�Y1KkK9J�M�P�\lRkT`MUb/\�LH�`T:|
R9L:_Þm�LHR9b*C ! � L:ge{��k\lNOgU\^R$N � J�b/\�LH�`TER9LH_�L:R9b	N � J�Y1K1K�J�MNQMO\�LHR1�E_lJE�5� � J�MQJ�gOY1_^N�T:V ��� A ! KkMQT1b/Y9[]J�g´LcÌ´MaL�h�[�Tubu\lRk�THV � L:R9b ��� C ! K1MQT1b/Y9[�J�g<LUI�J�Ì�MaL�h�[]T1b/\^R1�UTHV � m ~U� J�MQJ �\^g(L:R �k|i�1\^N([]TE_^Y1PR�f`J�[]NQTEM��<jkT`M�J��kL:PK1_^J`m�\¦V ��� � � {�o`ok{ � m
N � J�R v��� A 0 w � � � {`{�ok{ � ��Z/\^P\^_�LHMO_lhEm]\£V ��� � � {`{�o1{ � m�N � J�R
v� � C 0 w � � � {�o`ok{ � �
� � J�MOJcJ]�1\^gQNQg�L�gQJ�N�T:V5J - Y1\^f`LH_^J�R�[]J�g�V-T`M�N � J�A ! L:R9b C !P�L:NQMO\Â[�J�g5gOY9[ � N � LHN
	

V-TEM  �²{�� � v � � {�w ��v A ! wN#r� v C ! wA> ! : # @L:R9b v A ! w ! � v C ! w ! ��� !
~U� J�MOJ�� ! \^g�N � Ji� ?1�§\�b/J�R/NO\lNih�P�L:NQMQ\¦���5jkT`MUgO\^PK1_^\�[]\^NihSm
v C ! wN#t�>CJ#! �Bj1TEM¡L3xH|i�1\^N�MQJ�K1MQJ�gOJ�R/NaL:NQ\^T`R�m A )0 �>C 
0 mA É0 � C É0 m A 
0 � C )0 LHR9b*A 00 � C 00 ��� 0 À9L:_lgOTeRkT`NQJ¤N � L:N
A 0	� C 0 �
� 0 ��dUgO\^R1�	N � J�gOJcJ - Y1\^f`LH_^J�R9[�J�g�m�\^N�\lg�K�T`gOgQ\^�1_^J
NQT$[]TER1gQNOMQY9[�NeL�V-Y1R9[]NO\^T`R$N � LHN�MQJ�gQY1_^NQg¤\lR�[]T1b/\^R1�3¹pA0�iA�¿^¼H½
J�f`L:_lY�LHNQ\^TER1g�V-TEM��9TEN � Ê WUI�LHR9b�Ì�M]L�he[]T1b/J�b�gONQMQ\^R1�Eg�����J
b/J]¢�R1J�V-Y1R9[]NO\^T`R1gUNOTe��J�¹pA0�iA�¿^¼H½ ~U� J�R�N � J�[]T`MOMQJ�gOK9TER9b/\^R1�
T`�`Á�J�[]NQ\^fEJ�V*Y1R9[]NO\lTER1gULHMQJ�\�b/J�R/NQ\�[�L:_9J]�9[]J�K1N�N � LHN N � J�gOJ�NUTHV
K9L:MaLHP�J�NQJ�MQg5L:MQJUMQJ�LHMQM]LHR1�EJ�b��/h¡L�gO\lP�K1_^J<g � \£V*N<T`K�J�MaL:NQ\^T`R��
dUgO\^R1��L:R$J�f`LH_^Y9L:NQ\^T`R�V-YkR9[]NQ\^TERt� v� w ~U� \Â[ � N]LH�EJ�g�LcgQ\^R/|
�`_^J�K9LHM]LHPJ�NQJ�M � T:V�_lJ�R1�`N � ��m ~ J�[�L:R��`J�R1J�MaL:NQJ$L3R1J ~
V-Y1R�[]NQ\^T`R�� ! N � L:N�\^g¹gA � A�¿^¼H½�\lR�Ì´MaL�h�LHR9b�Ê WUIsgOK9L`[�J`�
��J�b/J]¢9RkJ'� ! NOT � L�f`J��UK9LHM]LHPJ�NQJ�MOg�LHR9b�� NOJ�MQP�g ~U� J�MQJ�y��q�K�7q�>�� >�� ��� . > ! @�@
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n {`��p`nEr rk��}��1{ o o1� xSo$� o1�^{�p$� { o1��q`rEo`o o1�^{�qk{ q
{�o {`��q��k{ {E��nHx � o o1� �`zk{ o1��q1{�x o o1��p`}k{�n o1�^{ �Ez o

jkY1_^_¸Ù3LHNQMO\¦�I0��9[]_^Y9b/\^R1�cI�\�LH�`TER9LH_��1Ì�MaL�h� p1��p1{�q {�p1� �`nEo {�n o1��o`oEo o1��o`oEo r`o {`{`��qEr`p n1��p`pEo o
n {�p1��qEr`r r$�1� �1{(� {�x o1��o`oEo o1��o`oEo r`o r`q1��zEo�� qk{`��n`nEp o
{�o {�o1��n:xSn {�n1�^{ �Ez } o1��o`oEo o1��o`oEo r`o p`q1� x/oHx x/q1��}`q$� o

�<LH�k_lJ�p}	<Ù$L:NQMO\£�$W T`P�K1_^J]�1\lNih´V-T`MUN � J�0��1K9LHR9buJ�b$j {�o�j1YkR9[]NQ\^TER��

_�LHMO�`J�MQJ��E\lTER1g�T:V N � JcgQJ�L:Ma[ � gOK9L`[�JN � LHN�MOJ�K1MQJ�gQJ�R/N�gQT`_^Y/|
NQ\^TER1g<[]T`P�K9J�NO\^NQ\^f`J ~ \^N � N � JU�`_^T`��LH_/T`K1NO\^PcY1P$�1� � Y1g�m`N � \^g
K1MOT`�1_^J�P LHKkK9J�L:MQg�NOT$��J��J�NQNOJ�McgQTE_lfEJ�b3�Sh � \^_^_¦|»[]_^\^Pc�1\¦R1�
N � LHR	�/hN � J�J�f`T`_^Y1NO\^T`R9L:MQhLH_^�ET`MQ\^N � Pg�NQJ�gQNQJ�b � J�MQJ`�
�<LH�1_^J5p�K1MOJ�gQJ�RSNOg5N � J MQJ�gOY1_^NQg<�EJ�R1J�M]LHNQJ�b�V-TEM�N � Je¶�$]ºu¼:µ�	`¶�	
j {�o´V-Y1R9[�NQ\^T`R�m$0�|Qj {�o1�<Ì´MaL�hc[]T1b/\^R1�eP	LH�EJ�g<\^N5PcY�[ � J�LHgi|
\^J�M	V-TEM$WK%�W NQT�_^T1[�LHNOJ�N � J�TEK1NQ\^P�L:_�gOT`_^Y1NQ\^TER©TER©N � \^g
K1MOT`�1_^J�P§m ~U� \^_^J ? Ê W§K9J�M»V-T`MOPg�gO\l�ER1\¦¢¸[�L:RSNO_^h ~ T`MQgOJ ~U� J�R
Ì�M]L�h[]T1b/\^R1�c\^gUY1gQJ�b � Ì´MaL�h[]T1b/\^R1�cK1MOT1b/Y9[]J�g�P�\£�1J�b�MOJ]|
gQYk_lNOg�V-T`M�0<Z1Ì´tU|i��À9N � JcPJ�LHR$gOT`_^Y1NQ\^TER1g���J�[]TEPJ��`J�R1J�Mi|
LH_^_^h ~ TEMQgOJ`m`�kY1N50<Z1Ì�t�|Þ� ¢9R9b/g�N � JUT`K1NO\lP	LH_HgOT`_^Y1NQ\^TERegO\l�:|
R1\¦¢¸[�L:R/NQ_^h�PTEMQJT:V-NQJ�R��ÅÊyT`N � J�fET`_^Y1NQ\^TER9LHMOhØL:_l�ET`MO\lN � Pg
_^T1[�LHNOJ�N � J�TEK1NQ\^P�L:_�gOT`_^Y1NQ\^TER©gO\l�ER1\¦¢¸[�L:RSNO_^h�PTEMQJ§THV-NOJ�R
N � LHR ? Ê W���jkY1MQN � J�MOPT`MOJ`m�N � J�K9J�M»V-T`MOP�L:R9[]JcTHV ? Ê W²\^g
b/M]LHP�L:NQ\�[�L:_l_^h ~ TEMQgOJ ~U� J�R©Ì�MaL�h�[]T1b/\^R1��\^gcY1gOJ�b��²t�bE|
b/\^NQ\^TER9LH_�J]�1K�J�MQ\^PJ�RSNOgeTER�0�|Qj5{�o$LHN�q`o1m�p`o	L:R9b�{�oEo$b/\¦|
PJ�R1gQ\^T`Rkg�\^R9b/\�[�L:NQJ�g�N � LHN�N � \^geLHK1K�J�L:MQg�NOT���JL	b/\98�[]Y1_^N
K1MOT`�1_^J�P�V-T`MULH_^_�T:V(N � J�gQJeL:_^�`T`MO\^N � P�g��
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t�RkT`N � J�MeP�J�N � Tub ~U� \�[ � [�LHR���JYkgQJ�b NQT$K1MOT1b/Y9[]J�ga[�L:_£|
LH�k_lJEm�R1TER1gQJ�K9LHM]LH�1_^JcK1MOT`�1_^J�P�g�\^g�V-Y1R�[]NQ\^T`R�[]TEPK�T`gQ\^NO\lTER��
dUgO\^R1� ��m<L$R1TER1_^\^R1J�LHM¤gQJ�K9L:MaL:�1_^JV*Y1R9[]NO\lTER v J`� �9�^m<j��$TEM
j�}`w�m1b/J]¢9R1J�b$LHgT	

� v��������� w���� v� w���� v� w���� v� w

LHR�b�L�N ~ Tcf`L:MQ\�LH�k_lJ�NQM]LHR1g»V-T`MOP�LHNO\^T`R���m ~ J�[�LHR?[�MQJ�L:NQJcL
R1TER1gQJ�K�LHMaL:�1_^J�V-Y1R9[]NO\^T`R	Y1gQ\^R1��V*Y1R9[]NO\lTER�[]TEPK�T`gO\lNO\^T`R�	 

� U v��������� w5� � v � v����� wQw���� v � v@�}�,� wOw���� v � v����� wQw��

æiRÅL§gO\^PK1_^J[�L:gQJ`m��sP�\l� � NeL�f`J�M]LH�EJN � J�K�LH\^MeT:V�\^R1K1YkN
f`LHMO\�LH�1_^J�g���t�_^NQJ�MQR9L:NQ\^f`J�_^h/m���P�\^� � N���J�L�R1T`R1_^\^R1J�L:M�NQMaL:R1gi|
V-TEMQP�L:NQ\^T`R¤THV�N � J�K�LH\^M<THV�f`L:MQ\�LH�k_lJ�g<T`R/NQT�L�gO\lRk�`_^JUR/Y1PJ�M»|
\�[�LH_�f`L:_lYkJ v J`� �9�^m�j(qEw���� � \^g�NQJ�[ � Rk\ - Y1JEm ~U� J�RØ[]TEPc�1\^R1J�b

>�� P j lv`rO,[@PHV"Z ^@O � X j ^@O�l/[@P$Rg[v[@P�O/^+RgYHm
OsVgU	� � 8�� 9 # `�Rg]HlVTY"[@Vr[@PHO&ZHV
`�R j YJVgU � � 8 # |

~ \^N � N � J	P�L:NQMO\£��J]�1K9L:R1gQ\^T`R�P�J�N � T1b/gcb/\^ga[�Y1gQgOJ�b�K1MOJ�f/\£|
T`YkgQ_^hSm�K1MOTHf/\ÂbuJ�g�L�PJ�N � T1b�V-T`M�g][�LH_^\^R1�RkT`R1_^\^R1J�L:MQ\^Nih�L:R9b
[�L:R�L:_^gQT�MQJ�gOY1_^N�\^R�[]TEPK1_^J]�c¢�NQR1J�gOg�_�LHR�b/ga[�L:K9J�g��
Z/J�fEJ�MaL:_ []T`P�K9TEgQ\^NQ\^T`Rkg ~ J�MQJ J]�1K1_^T`MOJ�b Y1gO\^R1� N � J
Ì�MO\lJ ~ L:R1��V*Y1R9[]NO\lTER v j(nEw���� � J�ga[�L:_^\lRk��K1MQTE�1_^J�P�L:R9b�N � J
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J]�1K�J�MQ\^PJ�RSNOg�V-TEM´j�n	YkgQ\^R1� �km�n$LHR�b�{�o	f`LHMO\ÂL:�1_^J�g���� � J
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NQT§_^T1[�LHNOJN � J�TEK1NQ\^P	LH_<gOT`_^Y1NQ\^TER ~ \lN � L � \^� � b/J��`MQJ�J$THV
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{�o�b/\^PJ�R1gQ\^T`Rkg5N � LHR$LHN�nkm1LHR9b	L:�SLH\^R�gQ\^�`R1\¦¢¸[�LHR/NQ_^hcPTEMQJ
THV*NQJ�R	LHN�n�b/\^PJ�R1gO\^T`R1g<N � LHR	LHNI�1�<Ä�Y1M J�PKk\lMO\�[�LH_�J]�1K9J�Mi|
\^PJ�R/NOg5g � T ~ N � \^gUg]LHPJ�NOMQJ�R9b � T`_�b/g�V-T`M�qEo1m1p`ocL:R9b�{�o`o
f`LHMO\�LH�1_^J�gT	 j�n���J�[]TEPJ�g�J�L:gQ\^J�M�NQT[]_^\^Pc��L:g�N � J�V*Y1R9[]NO\lTER
\^gUga[�L:_^J�b�Y1K��
� � J	gQ\^P�K1_^J�gQNe[�T`PK�T`gO\^NQ\^T`R ~ JNOJ�gQNOJ�b�NQMOJ�LHNOJ�b�j�n§LHgcL
{]|Qb/\^PJ�R1gQ\^T`R�LH_�V-Y1R�[]NQ\^T`R ~ \lN � � v���,� wK� v@� � � w 4 q1��N � J
\^R1R1J�M¤NQMaL:R1giV*T`MQP	LHNO\lTER�V-Y1R9[]NO\^T`R���� � \^g�K1MQTE�1_^J�P \^g�PTEMQJ
MQJ�gQ\^gQN]LHR/N<NQT � \^_^_¦|»[�_l\^P��1\^R1� �Sh ? Ê5WBLHN � \^� � J�MXbu\lP�J�R1gO\lTER1g
N � LHN�j�n1� v �<L:�1_^J �Ew��y� � J�V-TE_l_^T ~ \^R1�e[�T`PK�T`gO\^NQ\^T`R1gyTHV5j�n
LHR�b�j�q ~ J�MQJeL:_lgOTeNOJ�gQNOJ�b��

'�
 '������� '�
 �7'��5�76 �A8 # L�� '�� � 8��39 # P �  � ! '�� � :/� 6;#��C#
'�
 '������� '�
5�7'�� �76 � 8 # L (-'�� � 8��39 # P (  � ! ( '�� � :/� 6C#�� #
'�
F'�������
'�
 �7'��5�76 �38 #$# L ()'�
 �7'��5� 8��A9 # P #E(  ! � ()'�
5�7'�� � :/� 6;#��C#  
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� � J�MQJ�gOY1_^NQgKkMQJ�gOJ�R/NQJ�b�\^R�N � \^geK9L:K9J�M � \^� � _^\^� � N�gQJ�fEJ�MaL:_
~ J�LH�/R1J�gOgQJ�g§\^R©N � J�K9L:MaLHP�J�NQJ�M�TEK1NQ\^P�\l��LHNQ\^TERÅKkMQT`�k_lJ�Pg
[]TEPPTER1_^h	Y1gQJ�bäNQT�[]T`P�K9LHMOJN � J$K9J�MiV-TEMQP�L:R9[]J�THV�J�f`TH|
_^Y1NQ\^TER9LHMOhØL:_l�ET`MO\lN � Pg��$W T`P�K9LHM]LHNQ\^fEJcgQNQY�b/\^J�gLH\^PJ�b?L:N
J�f`L:_lY�LHNQ\^R1��N � JUK�J�M»V-T`MOP�LHR�[]JUTHV�J�f`TE_^Y1NQ\^T`R�LHMQh�L:_l�ET`MO\lN � Pg
LH�/LH\^R1gON�T`N � J�M�gQJ�LHMa[ � P�J�N � T1b/g�g � TEY1_�b�\^R9[�_lY�b/J<NQJ�gQN<K1MOT`�/|
_^J�Pg<b/\^gOK1_�L�hS\^R1��[ � LHM]L`[]NOJ�MQ\^gQNO\�[]g5N � LHNyP�LH�EJ<J�fET`_^Y1NQ\^TER9LHMOh
LH_^�ET`MQ\^N � Pg5L:R�L:K1K1MQTEK1MQ\�L:NQJ�[ � T`\�[]J�T:V(gOJ�LHM][ � PJ�N � T1b��
��J�gQNUgOY1\^NQJ�g�g � TEY1_�b[]TER/NaLH\^R�K1MQTE�1_^J�Pg N � L:N�LHMOJ�MOJ�gQ\^gONaLHR/N
NQT � \^_^_¦|»[�_l\^Pc�1\^R1�1m�LHg ~ J�_^_1LHg<KkMQT`�k_lJ�Pg�N � L:N5LHMOJUR1T`Rk_l\^R1J�LHM
LHR�bRkT`R1gOJ�K9LHM]LH�1_^J`��� � J�ga[�LH_�LH�1\^_^\^NihcTHV<��T`N � b/\^PJ�R1gO\^T`R/|
LH_^\^NihLHR�bJ�f`LH_^Y9LHNO\^T`R�[�T`gQN�g � TEY1_�b��9JeLc[�T`R1gO\ÂbuJ�MaL:NQ\^T`R	\^R
N � J[]T`R1gONQMOY9[]NQ\^TER�THV5R1J ~ V*Y1R9[]NO\lTER1g���j�\lR�LH_^_^hSmkNQT	MQJ�buY9[]J
LHPc�k\l�EY1\^NihSm1L3[�LHR1TER1\�[�LH_XV-T`MOP�V-T`M�J�L`[ � V-Y1R9[�NQ\^T`R§g � TEY1_�b
��J�buJ]¢9R1J�b ��� � J	K1MQTE�1_^J�P []T`RkgQNQMOY9[]NO\lTER�PJ�N � T1b/g�KkMQTH|
K�T`gQJ�b � J�MQJ�L`b1buMQJ�gOg5N � JU\^gQgQYkJ�g5T:V¸\^R/f`LHMO\�LHR9[]JyY1R9b/J�MUÌ�M]L�h
LHR�bcÊ5WUI³MQJ�KkMQJ�gOJ�R/NaLHNO\^T`R1g�m9LHg ~ J�_^_9L:g<ga[�LH_�LH�1\^_^\^NihS� � � J�gQJ
�`Yk\ÂbuJ�_^\lRkJ�geLHR�b3V-Y1R9[]NO\^T`R�[]TER1gQNOMQY9[]NO\^T`R�P�J�N � Tubug�g � TEY1_�b
��J�Y1gOJ]V-Y1_�\^RcN � J�b/J�f`J�_lTEK1PJ�RSNyTHV�PT`MOJUMQTE�1Y1gQN NQJ�gQNyV-Y1R9[O|
NQ\^TER1g�LHR9b�VÞL`[�\l_^\^NaL:NQJe[�MQT`gOgi|igQNOY9b/h�[]T`P�K9LHMO\lgOT`R1g�THVUJ�f`TE_^Y/|
NQ\^TER9LHMOhLH_^�`TEMQ\^N � P�g��
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