
���������
	���
�����������������
���������	��������� ��"!��$#&%�'(�
��	*)+������
��,�.-0/1���(2(354760/�/�6�89;:�<>=1?$@�@0AB=DC�C�E�E�EGFDH�I$J�HLK�M�H�N>FPO�I;C�I0Q$R0S�@;H;C�H�O;@�R;J0CLK$Q�I�T�U+H�V�W"FP?$@LU�IYX�Z %[ 0\����

]_^a`cbed�bgf hgij^lkmd�`ekonqp5dLrsbutvp*r wYxyrzf{x�n}| | n�~c�L^���rzf�d0k

�e���(���������
�D���y�e��� �
�����0�+���}�����P�7� �,�$¡B¢¤£;���D¥�¦§�&¨��ª©

«[¬q­ �$®¤¯$¥����l¢°�ª±³²y´.�+�Pµz´�¶m·¸·���¹
º �y�¼»�½¾�e�¿���"À

Á µÂ¥}Ã¿ÄÅ¥�®ÇÆ¿®¤��¯+¥������7�7£�²mÈ{�$¡��ªÉ+®{Êm�$¡P¡
­ �P¡��ªÉ+®sË�¥L£$®"¥�� ­ Ë}ÌÎÍ0¶.¶l²1ÆGË

Ï}Ð�ÑLÒ�Ó;ÔÅÕ+Ò
Ö*×�ØoÙ¤Ú³ÛÅÜ0ÝÎÞÅß$à,Ýâá�ß$àãÜ�ä;å�×+æPçDá�ß$àãÜlå�èÂå�ç�Ü0ØÎå*ß$àãÜ&Ú³ÛÅé�àãÜ0ß+åãÚêÛâë�ìíè§Ù"Ü0ÚêÛâë1îÅå�Ü0Ýzæ�×+à�åãß$æPÜLçDè�ïDé�à,ÚíçãÚ³éLß+ì
å�èÂå�ç�Ü0ØÎå0ð.áaÚíçãÞñÞÅß$à,Ýâá�ß$àãÜgçãß$òÂÚ³Ûâëôó¤àã×[é�Ü0å,åãÚ³Ûâëcìí×�ß+Ýñ×$õöçãÞâÜ�å�×+æ�ç
á*ß$à,Ü+÷ùø¿×jß$ç�çãß+Ú³Û�çãÞÅÜ
ÛâÜ0é�Ü0å,åãß$àãè�åãß$æPÜLçDèúÚ³Û�ç�ÜLë+à,Úíç
è{ìíÜLû+Ü0ì³å0ð>ÛÅÜLáüåãß$æPÜLçDèúå�çãß+ÛÅÝ¤ß$à,ÝÅå.àãÜ0ý[îÅÚíàãÜoçãÞÅß$ç&çãÞâÜ§é�×+à,àãÜ0é�çãÛâÜ0åãå
ß$àãë�î¤Ø�Ü0Û(çãå�æ�×+à�å,ß$æ�ÜLç
è(ïDé�à,Ú³çãÚ³éLß+ìÅÞÅß$à,ÝÅá*ß$àãÜ�ß+Û¤Ý�å�×+æ�ç
á*ß$à,Ü¾ß$àãÜ¾ÝâÜLû+Ü0ì³×+ó"Ü0Ýqç�×+ë+ÜLçãÞÅÜLà�á¾ÚíçãÞqçãÞÅÜ
åãß+ØÎÜlà,Úíë+×�îâà¾ß+å�æ�×+à¾åã×+æ�ç
á*ß$àãÜ§ß+ìí×�ÛâÜ+÷
þ ÛÿçãÞÅÚ³åzó¤ß$ó>ÜLàzá*ÜgÝâÜ0åãé�à,ÚíÙ>Üsá*×+àãòjÚêÛjóÅà,×+ë+àãÜ0åãå}×�ÛÿçãÞâÜ é�×�Û�çãÚ³Û[îÅÚ³ÛâëeÝâÜLû+Ü0ìí×+ó¤ØÎÜ0Û(ç¸×+æ

åãî¤é,Þ}ß§ÛÅ×+çãß$çãÚí×�Û ß+ÛÅÝzóÅàã×[×+æ å�èÂå�ç�Ü0Ø ÷ � ß+å�Ü0Ý¸×�Û}óÅàã×Âé�Ü0åãå*ÝâÜ0åãé�à,Úíó¤çãÚí×�Ûzî¤åãÚ³Ûâë��Âè[ÛÅé�Þâàã×�Ûâ×�î¤å
� Ü0é�ÜLóÅçãÚíû+Ü���àã×�×+æyø�ÞâÜL×+à,è+ðÅá�ÜmóÅàã×+ó>×�å�ÜlàãÜ��°ÛÅÜ0Ø�Ü0Û(ç5à�îÅìíÜ0å�æP×+àaÝâÜLû+Ü0ìí×+ó°Ú³Ûâë�ßÎå�ó>Ü0éLÚ	�°éLß$çãÚ³×�Û
Ú³Û�ç�×Îß+Û
� � ��øñÚ³ØÎó¤ìíÜ0Ø�Ü0Û�çãß$çãÚí×�ÛG÷
� å�Ú³ì³ìêîÅå�ç�à,ß$çãÚí×�ÛBð�á*Ü1ÝâÜ0Ø�×�ÛÅåãç�à,ß$ç�Ü1çãÞâÜlæ7îÅì³ì"æP×+à,ØÎß+ì>àãÜ��°ÛÅÜ0Ø�Ü0Û(ç5×+æyß
���mÙ¤Úíç5éLß$àãà,è}ìí×[×+ò�ï

ß+ÞâÜ0ß+Ý�ß+ÝÅÝâÜLà¾Ú³Û�ç�×Îß���ÜLÙÅÙ¤ì³Ü1Ú³Ø�ó¤ìíÜ0ØÎÜ0Û(çãß$çãÚí×�ÛBðÂß+Û¤Ý ç�Ü0å�ç�çãÞâÜoÚ³Ø�ó¤ìíÜ0ØÎÜ0Û(çãß$çãÚí×�ÛB÷

� ��������������� ��!"�#�

$&%('*)*%(+-,.,/+-0�132413'*)-536.782:9;536:2=<?>@$BADC�<�EF+-%(2/53G86:%(2H+I<(53G�)*1KJL53,.MN'*%PO�+-GQOF6:'*,
MN'*G82:GQO�<
'-R#6='*,.M8132TSL+-G87L<�+URV2:OWJQXW6:%(5KO(536=+-1Y<PJ;<ZO�2=,.<=[]\;O^+IG87�+-%P78<_<P`86^ab+I<�O(a82.2=,.2=%()-53G8)dcfe
C�2:RV2:G86=2F\;O^+IG87�+-%P7hg*gUX"iIjlknmUop+-G87rq"sBtvuxw�i-g*y?kniUopG8'{z|%(2:};`�53%(2
782~9*2=1K'*MN2=%(<�O�'.%(2=+UX
<('*Gb+-0�'-`�O_O(a82/<(+IRV2:OWJ�+-G87�6='*%P%(2=6~O�G82:<(<�'-R�M8%('*)-%�+-,.,/+I08132�1K'*)*5364782~9;536=2:<�53G�<(`86^a
<PJ;<PO(2=,.<=[�qWG�M�+-%PO(536:`81�+-%:�Bc�e�C�2:RV2:G86=2h\;O^+IG87�+-%P7�g*g�XZiIj�%(2:}�`853%P2=<
O(a82l+-08531K5KOWJ�O�'
%(2=+-<('*Gh+-G�+-1�J;O(536=+-131�Jd+-0N'*`�O�O(a82�<(+IRV2:OWJr+-G87h6:'*%(%P2=6~O�G82:<(<�'-R�M8%P'*)*%�+I,
<�13'Q+I782=7h5KGQO�'
O�a82?$�ADC�<4`8<(5KG8)L+�RV'*%P,/+I1�G8'-O�+IO�5K'*G�+-G87�%(5K)*'*%P'*`8<�M8%P'x'-Rf<PJ;<ZO�2=,?[�qWG�+-7�785KO(53'*G��
�.�����T���3���=�-�T�U�( *�:¡U��¢�£@¤:¥H¦
§/�����T���3��¨N£©¦ £�ª��{¡H¡=�H¤T«U¬~­�£@��®�£� =¢
¯/°��²±U�~±U³"�	�T��´@µ�¶U¶I·:¸@¹&º»¸¼·~�¾½;¿P�²¿(³Z�ÁÀ�¹¼ÂQÃ��T±UÂ�ÄN¸¼�TÅ{��´BÆ�¸¼�n¹¼��³P�T��Ç{ÈH´@¹É¿P��´�ÀQ¹ÊÂQÃ���´&Ë:¸¼�T¹É¿Zº»µ��²��È_�:³WÌ
Í ±�·^ÎÏ��¿PÂ{Ë:¿PÂQÃ

éÐ�Ñ-Ò{Ò~Ñ�Ó#Ô;Õ{Ö»×»Ø"Ù�Ú~Û�Õ^Ü�ÝÞÖ»ØPÚ=ß=×KÚPà#áxâZ×KÚ(ã�â(Ú�ä�åÏæçå



è�éëê"ì�íxî4èBïxê:ê

M8%('-)*%�+-,.,.53G8)
<(`86^ab7�2:9;536:2=<
53<Á0N2=6='-,
5KG8)d,
'*%P2�135Kð-2�M8%P'*)*%�+I,
,.53G8)/6='*GQ9*2:GQO�53'-G�+-1
,
5K6=%P'*M8%(';6=2:<(<P'*%(<�5KGdO(2=%P,
<�'-RÞM8%('-)*%�+-,ñ<(5Kò=2-��6:'*,.M8132TS�5�OWJ*��+IG87?O(a82�G82=2:7?O('
6:1�+-%P5KR©J
+�M8%('*)-%�+-,?ó²<�M�`8%(MN'*<(2
+-G�7l<ZO�%(`�6:O�`�%(2-[

ôÞ'?+-787�%(2=<P<
O(a853<:�Ï53G�köõIoYz#2
7�2=<(6:%(5K0�2:7�+]M8%P'x6:2=<P<
RV'*%Á7�2:9*2:13'*M�53G8)÷<P'-R©OWz�+I%(24RV'*%
M8%('-)*%�+-,.,
+-08132�13'*)*5K6�53G.<�+IRV2~OWJ�XÊ6=%P5KO�5K6H+-1�<ZJx<ZO�2:,
<�z�5�O�a.O�a82f<�+-,.2f%P53)*'-`8%B+-<#RV'*%�6:'*GxX
9*2:G�O(53'*G8+-1�<('-R©OWz�+-%(2fRV'*%BO(a82=<P2�<ZJx<ZO�2:,
<:[Bøùð-2~J/6:'*,
MN'*G82:GQO�'-R O�a82fM8%(';6=2:<(<#z�+-<�O(a82
+-085K135KOWJ_O�'_%(2H+I<('*G÷+IG�+-1KJ�O(536H+I131KJ�+-0N'*`�OBO�a82f6='*%P%(2=6~O�G82:<(<�'IR�O�a82fM8%('-)*%�+-,.,
+-08132�1K'*)*5K6
<('-R©OWz�+-%P2-[

úl`86^aû%(2:<(2=+-%(6^a�a�+-<f2=<ZO^+-081K53<Pa82=7hRV'*%P,/+I1Ï%(2:ü8G82=,.2=GQO�+-<�'-R�+-M8M�%('*M8%P5�+IO(2F%P53)*'*`�%
RV'*%�<�+URV2:OWJý6:%(5KO(536=+-1�<PJ;<ZO�2=,.<.782:9-2=13'-M8,
2:GQOh>Pk»w-w=o�53<.+ûM8%P2~XW2:,
5KG82=GQO42TS8+I,
M81K2-�B7853<"X
O�5KG8)*`85K<(a82:7ý0�J�5KO(<�6='*,.M81K2:O�2:G82=<P<^ET[ýþ�`8%�6=`�%(%(2:GQO.z#'*%Pð�RV';6=`8<P<(2=<4'*G�2:<PO^+I08135K<(a85KG8)
+-M8M8%P'*M8%P5�+IO(2
%P53)*'*`�%_RV'*%
O�a82]M�%(';6=2=<P<=ÿ#53G�O(a853<FM�+-MN2=%=�Þz�2÷%P2=MN'*%POF'*G�+lRV'*%P,/+-1�%P2~X
ü�G82:,
2:G�O�6H+-1K6=`81K`8<BRV'-%�a85K)*axXW5KGQO�2=)-%(5KOWJ�<('-R©OWz�+-%(2Á%P`8G8G85KG8)F'-G÷+F<PJ;<ZO�2=,ñz�5KO�a
0�'IO�a÷+
6='*GQ9-2=GQO�5K'*G�+-1Yt�$Bc +IG87ûM8%('-)*%�+-,.,
+-08132�1K'*)*536
782~9x5K6=2:<=[�ô�a8%('-`8)*ahO�a�2�%(2~ü�G82=,.2=GQO
6H+-1K6=`81K`8<=�xz�2Áz�531K1�0N2�+-08132�O('/+I7878%(2:<(<�O�a�2
6:'*G86:2=%(G�<�'-RÞ%(5K)*'*`8%:[

����� ���	��
	��
��������	������

qWG�\x2=6~O�53'-G��lz#2d782=<P6=%P530N2r\��f$&ôÁ�&<(a�'�z a8'{z 5�O�6H+IG�0N2÷`8<(2:7�O('�782=<P6=%(5K0�2÷1K'*)*5K6
0813';6^ð�<F+IG87�a8'{z 5�O
,/+-M�<_'*GQO('?O(a82]$p2=08081K2
a8+-%(7�z�+-%P2/782:<(6=%P53M�O(53'*G�1�+-G�)*`�+-)*2I[/qWG
\x2=6~O�5K'*G õýz#2�<(a8'{z a8'{z O�'�<PM�2:6=5KR©J \��f$&ô M8%(';6=2:<(<(2:<r+IG87 %(2:ü8G82ûO�a82:, O�'�+-G
53,.M8132:,
2:GQO^+IO(53'*G�[���2Á782=,.'*G8<ZO�%�+UO�2ÁO�a85K<�53G?\x2:6:O(53'*Gdj�z�5KO(adO(a82Á<(MN2=6:5Kü�6=+IO�5K'*G?+-G87
%(2~ü�G82=,.2=GQO�'IR�+�� � XÊ085KO_6H+I%(%PJL1K'x'*ð*XW+-a82H+I7b+-787�2=%=[ �ç53G8+-131�Jhz�2/78%�+Hz 6='-G86=1K`8<(5K'*G8<
+-G87d'*`�O(135KG82�RV`8%ZO�a82:%�z#'*%Pð÷53G÷O�a82Áü�2:137�[

! "$#����&%����#������')(+*D�,*.-f��!0/1*32������,*�'�'�45%�*D�#�6#

\;J;G86^a8%P'*G8'*`8<7��2=6=2:M�O�5�9*2f$&%(';6=2=<P<�ô�a82='*%ZJl>¼\���$&ô�Eçz�+-<�782~9*2:13'*MN2=7
0�J98�+-%(G�2=<B+-G87
53<�7�2=<(6:%(5K0�2:7L5KG�k:��o¼[_qÊO�53<Á+]M8%P'x6:2=<P<_+I13)*2:08%�+/5KGhO�a82.t�\x$ùR@+-,.531KJ-[ÁqÊO�785<;�2=%P<�RV%('-,
t�\�$¾0QJ�0�2:53G8)>=	?A@ �CB���D @ DA� =9E ,
'-%(2�O�a8+-G�'*G�2.2~9*2:G�OF,/+HJûa8+-M8MN2=Gb+UO_'-G86=2FE
+-G87 ��
C�C
0�&��G�HI
 E M�%(';6=2=<P<(2:<f6=+-G8G8'-O�%P2:RV`8<P2
O('
+I6=6=2:M�O�53G8M�`�O�2:9*2:GQO�<=[

ø�G?\���$&ô <ZJ;<PO�2:, 6:'*G8<(5K<PO(<�'-Rp+F<P2:O�'-RD2~9*2:G�O(<KJ +IG87÷+�<(2~O�'-RDM8%P'x6:2=<P<(2=<�L �NM�O [
s�+-6^ahM8%P'x6:2=<(< � a�+-<�+IGh53G8M�`�O�+I13M8a�+I0�2~OQP �SR Jv+IG87h'*`�O(M8`�O�+-13M8a8+-0�2~O DT�UR J
z�a8536^a�,�`8<ZO_0N2.7853<�VP'*53GQOHÿpO�a82:53%�`8G85K'*GLG8'*GxXÊG;`�131¼[.ôp'l,
+-ð-24O�a�2
1K53G8ðrz�5�O�a�$�ApC�<:�
O�a82f'x6:6=`8%P%(2:G86=2Á'-R�2:9*2:GQO�<�53GWJ�z�53131�%P2=M8%P2=<(2:GQO�+Fa853)-a/'*G÷+IG÷+-M8M8%P'*M8%P5�+IO(2f5KG8M8`�O�'*%
'*`�O(M8`�O�135KG82-[

sB+I6^arM8%P'x6:2=<(< � a�+I<�+-<P<(';6=53+IO�2:7?z�5�O�ad5KO�+4,
5KG853,F`8,4XÊ782=13+HJ
1K2=G8)IO�a>XZY¾w*[Bø�O
2H+-6^a�O�53,.24<PO(2=M � �YM8%P'x6:2=<P< � '*08<P2=%P9-2=<Fz�a�536^ab2~9*2=GQO(<�53G[P � a�+H9*2]';6=6:`8%(%P2=7�[dø�O
O�5K,
2 �]\ Xr5KOÁ'-`�O�M8`xO�<�+]<(`�08<(2~OF'-R DT� z�a8536^aL,
+{Jl782:M�2:G87�'-G�+-GQJhM8%P2:9;53'*`�<^P �
2:9-2=GQO�<f+IO�'*%�0N2:RV'*%P2�O(53,.2 � [

ø M�%(';6=2=<P<�a�+-<&RV`8131�6='*GQO�%P'*1�'{9*2:%#2~9*2=GQO(<�53G45�O�<&'*`�O(M8`�O#+-1KM8a�+-0N2:O&0�`�OBG8'_6:'*GQO�%P'*1
'{9*2=%�2:9*2:GQO�<�53Gh5�O�<f53G8M8`xOÁ+-1KM8a�+-0N2:O=[Á$&%(';6=2=<P<(2:<
6:'*,.,�`8G85K6H+IO(2_0QJh<Pa�+-%P53G8)]2~9*2:G�O(<=[
ø�G.2:9-2=GQO�5KG DT� +IG87ZP�_v+-1K13'{z�< � O�'
<(2:G87/5KG�RV'*%P,/+IO(53'*G_O�'`_F��08`�OBG8'-O�9;536:2�9-2=%(<(+�[
af'�2~9*2:G�O�=cb�J�,
+HJ
+-M8MN2H+-%#53G
O(a82�'*`xO�M8`�O�+-13M�a�+-0N2:O#'-RD,
'-%(2�O�a�+-G/'*G82�M8%P'x6:2=<P<=[

�



è�éëê"ì�íxî4èBïxê:ê

ô�a853<�6:'*%(%P2=<PM�'*G�78<�z#2=1K1�O�'4'*`8%�5KG8M8`�O�1K53G82edI'*`�O(M8`�O�1K53G82�5KGQO�2=%PM8%(2~O^+IO(53'*G [

f���� gcDA�h�I�iGjD @
$&%(';6=2=<P<(2:<�+-%(2#782:ü�G�2=74`8<(5KG8)fO(a82�RV'*1K13'{z�53G�)�)-%�+-,.,/+I%=[DqÊOYa�+I<Y0�2:2=G�%P2=<PO(%(5K6:O�2:7FRV%('-,
k:�{o�RV'-%BO(a853<BM�+-MN2=%:ÿxz#2�%(2:}�`853%P2�'*G81�J�O�a8'-<(2�6:'*,.M�'*G�2=GQO�<#%(2=1K2:9I+-GQO�O('_O(a82�,.'x7�2=131K53G8)
'-RÞ<PJ;G86^a8%P'*G8'*`8<f13'*)-536�0�13';6^ð;<:[

�lkmkon p brq �I� M8%(';6=2:<(<�9I+-%(53+-08132
s kut�vxwTy{z �}| o='*`�O(M8`�O�M8%(2~ü�S
s �S~�� M�+-%(+-131K2=1 6:'*,.M�'*<P5KO(53'*G
s �)� v a8537�53G8)
s � k 
 o %(2:G�+-,.53G8)

��2÷78'LG8'-O47�2:ü�G82÷O(a82d<(2=,
+-GQO�5K6=<�'-R�O�a�2÷'*M�2:%�+IO('*%(<�RV'-%(,
+-131�J�ÿBa8'{z#2:9*2:%=��O(a82
RV'*131K'{z�53G8)_53G�RV'*%P,/+I1�782:<(6:%(53MxO�53'-Gdz�5K131�<(`��.6=2�RV'*%�O(a853<�M8+-M�2:% k�p blq �I� 53<�+�M8%(';6=2:<(<
z�a8536^a
53<&,
+-782�2~SxM81K536:5KO&z�a82:G/z�2�085KG87
9I+-%P5�+-081K2�G�+-,.2=<�O�'�O�a�2f<PM�+-6=2�'-R M8%(';6=2:<(<(2:<=[
�)� v 0N2=a8+{9-2=<�O�a82
<�+-,.2�+-< � ��08`�Of+-131�O�a82�2:9-2=GQO�<f53G DT��� v +-%P2�a853787�2=G�[ � k 
 o
%(2:G�+-,.2=<DO�a82#53G8M8`xOç+IG87�'*`�O(M8`�OÞ2:9-2=GQO�<Y'IR � z�5KO�a�O�a�2�085�VP2=6:O(5K9-2#%P2=G�+-,.53G�)�RV`8G�6:O�5K'*G

lk J�z J�[÷ô�a82]M�+I%�+-1K132=1ç'*M�2:%�+IO('*%_+-131K'�z�<
+?G;`�,�0�2:%_'IR�M8%(';6=2:<(<P2=<FO('rM8%P'x6:2=2=7
53Gb1K'x6^ð�<ZO�2=M [�ô�a82~Jý,
+{J�<(a8+-%(2]2~9*2:G�O(<.O('û6='*,.,�`8G�536H+UO�2-�Y+-<�G8'-O(2=7�+-0N'{9*2-[Lô�a82
'*`�O(M8`�O�M8%P2:ü�S�RV'*%P, 6=+-G�0N24%(2=+-7L+-<9��'*`xO�M8`�O
2~9*2=GQO(<>vF�Ï%P2=6=2:5K9-2
5KG8M8`�O�2~9*2=GQO(<Fy
+-G87÷O�a�2=G?0�2:a�+H9*2F1K53ðI2 �}| [�ó
� a82=Gbz#2]1�+UO�2=%_`8<(2/2~SxM8%(2:<(<P53'*G8<�RV'-%F6^a8'*5K6=2
'-R�M8%(';6=2:<(<�5KG�O�a�2]'*`�O(M8`�OFRV'-%(,?�

O�a85K<�6:'*%(%P2=<(MN'*G87�<�O�'�085KG8785KG8)�M8%P'x6:2=<(<�9I+-%P5�+-0�132�G�+-,.2=<#O('�2=1K2=,.2=GQO�<�5KG/O�a�2�M8%(';6=2:<(<
<(M�+I6=2-[

f���f 
�
	��� @ �iGj� =
8�+-%PG82=<Y7�2:ü�G82:<&M8%(';6=2:<(<&<P2=,
+-GQO�536:<Y53G_O�2=%P,
<Þ'-R�O�a�2=53%ÞM�'-<(<(5K08132 �������C
 =�5É[²2I[pO(a82�<P2:O�'-R
<(2:};`�2=G86:2=<�'IRç<P2:O�<�'-RÞ2:9-2=GQO�<�z�a8536^adO�a82~J÷M8%P'x78`�6=2-[�øf<�`�<(`�+-1Ï5KGd<(`86^ar+-M8M8%P'Q+-6^a82:<=�
O�%(+-6=2:<
+I%(2÷M8%P2:ü�S�XW6:13'*<P2=7�ÿ�a�'�z#2:9-2=%:��O�a82:%(2d53<4+IG�+I78785KO(53'*G8+-1�6:'*G8<PO(%�+-5KGQO�O�a�+IO�O(a82
2=GQ9;53%P'*G8,.2=GQO]6=+-G 'I;�2=% � @�?l<P`808<(2~O÷'-R�5KG8M8`�O
2:9-2=GQO�<d+IO]+�)*5�9*2=G�<PO�2:M���+-G87�O(a82
'*`�O(M8`�O�+IO#O(a�+IO#<PO(2=M÷,�`8<ZO�0N2�5KG8782:M�2:G8782=GQO�'IR�O�a82�53G�M8`�O�+IO#O(a�+IO�<PO�2:M�[Bþ�RÏ6='-`8%(<P2-�
53G÷)*2:G82=%(+-1¼��<(`808<P2=}�`82:G�O�0�2:a�+H9x5K'*`8%�,
+{J/782=MN2=G�7r'*G÷O�a8+IO�53G8M8`xOH[

ô�a82lO(%�+-6:2=<.'-RÁM8%P'x6:2=<(< � +-%(2?782:G8'-O�2:7+����k k � o o¼[ ô�a82?<(M8+-6=2l'-RÁM8%P'x6:2=<(<P2=<]5K<
782=G�'-O�2:7>�K�ù[�\���$&ô|782:ü�G�2=<�+.<(2:,/+-GQO(536ÁRV`8G86~O�53'-G`��� k�� ������z �$�|��z�a82:%(2
2H+-6^a�M8%P'x6:2=<(< � z�5�O�aý9I+-%(53+-081K2/085KG87853G�)�� 5K<�,/+IM8M�2:7ýO�'�5KO(<�53G8M8`xO.+-G87�'*`�O(M8`�O
+-13M�a�+-0N2:O�<�+IG87÷O�%�+I6=2=< k

����k k � o o<� n >0PPk k � o o���� D k k � o o<���C���Ák k � o o<�DE

8�+-%(G�2=<�782:ü8G82=<LO�a82ýRV`8G86~O�5K'*G8<5P�� D +IG87���� '{9*2:%LO(a82�<PJ;GQO^+US '-R.O�a�2�G8'-GxX
%(2:6=`8%P<(5K9-2�O�2:%(,.<�'-RÞ\���$&ôÁ��+-G87]O(a82=G÷2TSxO(2=G87�<����ýO('�6='{9-2=%�O�a82�%(2=6:`8%(<P5K9-2�O�2=%P,
<:[

ô�a82�782:O�+-531K<ç'-R�O�a�2�RV'*%(,
+-1�<P2=,
+-GQO�5K6�,
';782:1�'-R \���$&ô +-%P2�'*,.5KO(O(2=7�RV'*%ÞO�a82�<(+-ð-2
'-Rp08%(2~9;5KOWJNÿ8O�a82Á5KGQO�2=%P2=<ZO�2=7?%(2=+-782:%�53<�%(2~RV2=%P%(2=7÷O('rk��x�� Tix[�õ�XZix[nj-oÉ[Yô�a82�<(2:,/+-GQO(536=<�+I%(2

õ



è�éëê"ì�íxî4èBïxê:ê

%(2:1�+IO(5K9*2:1KJ
<(5K,
M81K2�<(5KG86=2_\���$&ôvG82:2=7lG8'-O�a�+-G�78132ÁO�a�2
6:'*G86:2=M�O�'-Rç%(2:RV`�<(53G�).2~9*2:G�O(<=[

f��¢¡ £�¤¥��G�HA�I¦�
 @ �C

ô�z�'.M8%P'x6:2=<(<P2=< � �§_|z�5�O�a?53782:GQO�536=+-1 O(%�+-6:2Á<(2:O(<�+I%(2�6='*G�<(537�2=%(2:7l2:}�`85K9I+-1K2=GQOH[
� +-G�73_ +I%(2 DI¨ = 
	��HA�I�iGjD @ �I¦�¦ ? �CD @�© ����
 @ � �B+-6:6='*%P7853G8)lO�'Lúl5K13G82:%=�Y5�R�ª4> � EF5K<

'*08<P2=%P9I+IO(53'*G8+-131�J�2:}�`85K9I+-1K2=GQO�O�'[ª4>	_ÁE_RV'*%4+-GQJý2:GQ9x5K%('*G�,
2:G�OWªF[ýqWG \��f$&ôÁ�&O�a85K<
2=GQ9;53%P'*G8,.2=GQO�6='*%P%(2:<(MN'*G878<�O�'
+�<(2=}�`82:G86=2_'-RÞ<(`808<P2:O(<�'-RÞM8%(';6=2:<(<�53G8M�`�O�2:9-2=GQO�<:[

qÊR � +-G87«_ +-%(2
2=}�`85�9-+I132=GQO�O�a82:GrO�a�2:Jl,�`8<POfa�+H9*2_O�a82_<�+-,.2_5KG8M8`�O�+-1KM8a�+-0N2:O=�
<(5KG86=2�0QJ]O�a�2�O(%�+-6:2Áz�2:131�X¼RV'*%(,.2=7�G82=<P<�%P`8132:<�+-GQJd2:9-2=GQO�5KG÷O�a82�53G�M8`�Of+-13M�a�+-0N2:O�,
+HJ
0�2Á'¬; 2:%(2=7l+IOf+-GQJ÷<ZO�2=M [

\x53G86:2fz#2Áa�+H9*2�08+-G8G82:7÷G8'*GxXÊ782:O(2=%(,.53G�53<(,?�;+-G]2:G�9;5K%('*G8,.2=GQO�ª nU­ ª]®��¯ª�°e�e±¥±e±:²:�
z�a82=%P2³ª M�R P � �Y782:O(2=%P,
5KG82=<
2~S�+-6~O�1KJ�O(a82/<P`808<(2~O�'-R�O(%�+-6:2=< 
�´µR ���fk k � o o#z�a8536^a
,/+HJ/0�2�'*08<P2=%Z9*2=7?RV%('*, � 53G]O(a�+IO�2=GQ9;53%P'*G8,.2=GQOH[ 
�´ 53<�O(a82=G?782:ü8G82=7l0�J k

=cb 
�´ ¶¸·FG1¹ gxº;>0=�k G o � P � E n ª M

\x53G86:2³P �»n P	_ +-G87[���fk k � o o n ����k ki_fo oÉ� 
�¼�n{
�´ +IG87�a82:G86=2 � +IG87½_ +I%(2
'*08<P2=%P9I+IO(53'*G8+-131�J
6:'*G8)*%P`82=GQO=[

f��¿¾ À6��� @�=ÂÁ DA�����I�iGjD @ �0D^Ã	���&¦�
	�Ä
 @ �j�I��GjD @
þ�G82_%P2H+-<P'*GlRV'-%�6^a�'x'*<P53G8)/\���$&ô|+-<f+.782:<(6:%(53MxO�53'-Gl13+-G8)*`�+I)*2Áz�+-<�5KO(<�6=13'-<(2=G�2=<(<fO�'
O�a82
$Þ2:08081K2/a�+-%P7�z�+-%(2
782=<P6=%(5KM�O�5K'*GL1�+-G8)-`�+-)*2lk�ÅUo¼[d$p2=080�132/5K<
+l<(5K,
M�132�<PO(%(`86~O�`8%(+-1
1�+-G�)*`�+-)*2d`8<P2=7 O('bM8%('-)*%�+-, %P2=M8%P'*)*%(+-,
,
+-081K2d13'*)*5K6÷782:9;5K6=2=<:[¾ô�a82h08+-<(5K6l6:'*%(%P2~X
<(MN'*G8782:G86=2?53<40N2:OWz#2=2:G�O�a82r\���$&ô M8%(';6=2:<(<
+-G87�O�a82l$Þ2:08081K2ZÆ�ÇÉÈ�ÊAËN[�s&9-2=GQO�</53G
O�a82.+-1KM8a�+-0N2:O(<Á'-R#M8%(';6=2:<(< � 6='*%P%(2:<(MN'*G87�O�'dO�a82FÌ�ÍTÎ�ÏhM�+-%�+I,
2~O�2=%P<�'-R#O(a8240813';6^ð�[
Ðf5K78782=Gd2~9*2=GQO(<�6='-%(%(2:<(MN'*G87?O�'40813';6^ð/5KGQO�2=%PG�+-1�z�5K%(2=<:[

$ç+-%(+-131K2=1&M8%P'x6:2=<(<P2=<�6:'*%(%P2=<PM�'*G�7�O�'r+l081K'x6^ð�53G�<PO^+IG�O(5�+IO(53G8)?+?G;`�,�0�2:%_'IR�'-O�a�2=%
0813';6^ð�<=�N6='*G�G82=6~O�53G�)/O�a82:, 0�J?%P2=1�+UO�53G�)
5KG8M8`�O�+-G87h'-`�O�M8`xOfz�5K%(2=<f53G?O�a82_<�+-,.2
z�+HJ
O�a�+UO�O�a82dM8%P'x6:2=<(<P2=<
<(a�+-%P2d2:9*2:GQO�<=[�ø %P2=G�+I,
5KG8)û6='*%P%(2:<(MN'*G878<4O�'L+�<(53G�)*132]0�13';6^ð
53G8<ZO^+-GQO(5�+IO(53'*G/z�5�O�a÷O�a�2
5KG8<PO�+-GQO�53+IO�5K'*G]M�+-%(+-,.2:O�2:%(<�782~ü�G853G�)4O(a82�%(2:G�+-,.53G8)8[

ô�a82_'-`�O�M8`xO�M8%(2~ü�S?M8%(';6=2:<(<�RV'*%(, ,/+HJ]0N2�M�+-%(+-,
2~O�%P53<(2:7d0�J?+�RV`8G�6:O�5K'*G?'-RÞO(a82
M8%(2~9;53'*`8<D5KG8M8`�O(<=[pø�GF2TS�+-,
M�132Yz#'*`8137
0N2�+�1�+UO�6^a���z�a82=%P2BO(a82B'*`�O�M�`�ODz�'*`�137
782=MN2=G87
'*G4O�a82�1�+I<POB53G8M�`�O�z�a8536^a.<(2~O#O(a82f13+IO�6^a ó²<&9I+-13`�2-[Yô�a85K<�53<&O�%(+-G8<(13+IO�2:7
5KGQO�'
$Þ2:0808132�0QJ
+?<ZO^+IO(2~XÊ)*2=G82:%�+IO(53G8)WÆ�ÇÉÈ�ÊÑËN�ÞRV2:2=785KG8)?53GQO�'l+?1K'x'-ð;`�M�O�+-081K29Æ�ÇÉÈ�ÊÑËûO�'?)*2=G82:%�+IO(2.O(a82
'*`�O(M8`�O�<�+-G�7?08+-6^ð÷53GQO�'45�O�<(2:1KRDO�'46^a�+IG8)*2
<PO^+UO�2-[

Ò "K-^*D�D!�Ó��,Ôç�8!Z�#��Ô����Õ2L������Ö

\xMN2=6=5�ü�6H+UO�53'-G�'-R�7�53)*5�O^+-1&1K'*)*53646:53%(6:`85KO(<Fa�+I<F0N2=2=Gý,
+-782
0QJb+lz�5K782/%(+-G8)*2
'-R�RV'*%"X
,/+I1353<P,
<:�HRV'*%D53G8<ZO^+-G�6=2#t�\�$�köjIo�+IG87_5�O�<ÏO�5K,
2:7F+IG87_<ZJ;G86^a8%('-G8'*`8<ç9I+-%P5�+-GQO(<=[çt�13';6^ð-2=7
6=5K%(6=`�5KO�<�,
+HJ]0N2�,
';782=1K132:7÷+-13)-2=08%(+-536=+-131�J
0QJ÷,.';782=1K<�<(`86^ah+-<�t�q���t�ø�A köyIoÉ[

ô�a82=%P2
+I%(24,/+IG�Jh+-M8M8%P'Q+-6^a82:<ÁO�'d%(2~ü�G82=,.2=GQO=ÿÞRV'*%Á5KG8<PO�+-G86=2I�Ï<(2:2Ä8�+I6^ð�k»w:o�+-G87
úl'*%P)Q+-GLkëw{gIoÉ[�þ�RpM�+-%ZO�5K6=`813+-%�%(2:132~9-+IG86=2�O('.'-`8%�+-M8M8%P'Q+-6^ad53Gd0N2=5KG8)�0�+-<P2=7?'*Gd%(2H+I6~X

j



è�éëê"ì�íxî4èBïxê:ê

O�5�9*2Á+-6~O�5K'*G/<ZJx<ZO�2:,
<�53<BO�a82�%(2:ü8G82=,.2=GQO�'-R.8�+I6^ðûkëw=o¼[&ô�a�2=%(2I��%(2~ü�G82=,.2=GQO�5K<�782~ü�G82=7
53G�O�2:%(,.<ç'-R8O(%�+-6:2=<:[}��2BRV'*131K'{zý+f0�%('Q+-7�1KJ�<(5K,
5K1�+-%�RV'*%(, 53G
'*`8%Þ<(2:,/+-GQO(536=<:�*+-1�O�a8'-`8)*a
O�a82�782~O�2:%(,.53G85K<PO�5K6�G�+IO(`8%(2�'-R '*`8%#\���$�ô�<(`808<P2:O�,
2=+-G8<&O�a�+UOBz#2�+H9-'*537.<('*,.2�'-R O(a82
6='*,.M81K536H+UO�53'-G8<�2:G86='*`�G�O(2=%P2=7r0QJ³8�+I6^ðN[

¡É��� 
§��
C�	G ×��Ø�I�iGjD @ÙÁ ���I�Ä

��2~ü�G82:,
2:G�OdO�+-ð-2:<r+-Gù+-08<ZO�%(+-6:O?<(MN2=6:5Kü�6=+IO�5K'*G�O�'�+ý<PJ;GQO^+-6~O�536�RV'*%P, z�a85K6^aù,
+HJ
0�245K,
M81K2=,.2=GQO�2:7û7853%P2=6~O�1KJ-[4ô�a82
<ZJ;G�O�+-6:O(536�RV'*%P, '-R#'*`8%
+-08<ZO�%�+I6:O
<(MN2=6:5Kü�6=+IO�5K'*G�5K<
<(5K,
5K1�+-%�O�'�O�a8+IO�'-R�ú?'*%()Q+IG k

Piy k�D�Ú�k kKkÜÛÞÝÑß�oià��{k�Ûâá&ã¯äDoià<å � o

%(2:M8%(2:<(2=GQO(53G8)�O(a82�<(MN2=6:5Kü�6=+IO�5K'*G[æ"RV'*%#O(a82�M8%P'x6:2=<(<#z�5KO�a/53G8M8`xO�+-1KM8a�+-0N2:O�6='*GQO^+I53G85KG8)
y +-G87r'-`�O�M8`xO�+I13M8a�+I0�2~Of6:'*GQO^+-5KG853G�) Ú �Þ>É+UO�+I131 O(53,.2=< � E�5�R9ÛÞÝÑß 5K<�O�%(`�2F+IO�O(53,.2
� O�a82:Gd+IO�O(53,.2 ��\ X«Ûâá�ã	ä 5K<#O�%P`82-[�ç]è � +-G87 X
+-%P2�G82:6=2=<P<�+-%ZJ]0N2=6=+-`8<(2�+IG÷\���$&ô
M8%(';6=2:<(<�6:'*,
M�`�O�2:<�53Gd+Ä�²M853MN2=1K53G82:7�ó�>V<PJ;<PO('*135K6�'*%�'{9-2=%(13+-M8M85KG8)�E#,
+-G8G�2=%=ÿ � ,
+-%(ð�<�+
M�'-53GQO�z�a82:%(2.+]6='*,.M8`�O�+IO�5K'*Gh<ZO^+-%ZO�<
+-G875Xr2~SxM8%(2:<(<P2=<_O(a82�132:G8)-O(aû'-R#O(a82�M85KM�2:1353G�2
z�a8536^aûM�%(';78`86=2:<�O�a82F%(2=<P`81KO=[Áø <PM�2:6=5Kü86H+IO(53'*Gh6:132=+-%(1�Jl7�2:ü�G82:<
+/<(2~OÁ'-R�O�%(+-6=2:<Á+-G87
<('û6=+-Gý0�2/6='*G8<P53782:%(2:7�+IG�\���$�ô M8%P'x6:2=<(<?>V5KR�+-G�+I08<PO(%�+-6~O�'*G82¬t	ET[�þ�`8%$VP'*0b53<_O�'
<PJ;GQO�a82:<(5Kò=2_+.6:'*G86=%P2:O(2F\��f$&ô¾M8%P'x6:2=<P<�O(a�+IO�a�+-<�O(a82�<�+-,.2�O�%(+-6=2:<=[

ø�<_+-G�2TS�+-,
M�132-�Þ+�w:XW6~Jx6:1324ø�afCñ)Q+UO�2�z�5KO(a�5KG8M8`�O
2:9-2=GQO�<Fy n L p ®�� p ° O +-G87
'*`�O(M8`�O�2:9-2=GQO�< Úln LÉ? O z�'*`�137?a�+H9*2
M8%(2:6='*G87�5KO�5K'*GéäTÝAê.ß +-G�7lMN'*<PO(6='*G�785KO(53'*G

k p ®�ë p °(oÂà n kì?�oÂà<å�®

ô�a82�M�'*<P<(5K08132�O(%�+-6:2=<�'-RÞO(a853<�M�%(';6=2=<P<f5KG86=1K`8782 k

­ L p ® O �¥L p ®C� p ° O �¥L p °e�¥? O ²	� ­ L p ®Ø� p ° O �¥L p ®�� p °e�e? O �¥LÉ? O ²¯� ­ ²

ø�G?2~S�+-,.M8132Á'-Rç+-Gd53G�6='*%P%(2=6~O�O�%�+I6=2�53< ­ L p ® O �¥L p °¥�e? O ²:[
ô�a82ÁRV'*131K'�z�5KG8)�%P`8132:<f+IM8M81KJ
O�'�O�a�2�RV%(+-,.2 k

>@5�EéÛ.ÝÑß�,/+HJ÷'-G81KJ/%(2=13+IO�2�9I+-%P5�+-0�132=<�53G³y�[
>V535�E
O�a82�MN'*<PO(6='*G87�5KO�5K'*GéÛâá&ã¯äý,
+{J/%(2:1�+IO(2�9-+I%(5�+I08132:<�53Gd0N'-O�a³y +-G87 Ú [
>@5K535©E4O�a82�a�53)*a82:<POÞO�53,.2B53G8782TS�'IRN+�9-+I%(5�+I08132 p 5KG[ÛÞÝÑß�,�`8<POY0�2�1K2=<P<çO�a�+IG�O�a82�1K'{z�2:<PO

O�53,.2�5KG8782~S÷'-RY+IG?'-`�O�M8`xO�9I+-%P5�+-0�132F?
53GµÛâá&ã¯ä��8z�a�2=%(2�O�a�2�O(53,.2�53G�78536:2=<�'-R p
+-G87í?]<(a8+-%(2
+�6='*,.,.'*Gd};`8+-GQO�5Kü82=7dO�53,.2�9I+-%P5�+-081K2 � [

>V5K9�E/z�a82=%P2�9I+-%P5�+-0�132=<
k p b�ydoià<å M +IG87bkì?îb Ú oÂà<å§ï�+-%P2Á%(2=13+IO�2:7d53GµÛâá&ã¯äB� G7ðòñ [

¡É��f � 
Â× @ 
	�Ä
 @ � � 
	¦m�I�iGjD @
��'*131K'�z�5KG8)ó8�+-6^ð�këw=o¼��RV'*%fM8%(';6=2:<(<(2:< � +-G87+_F��O�a�2F%(2~ü�G82:,
2:G�O�%(2=13+IO�5K'*G �Sô _ 5K<
782:ü8G82=7l'�9-2=%�O�a�2
M�%(';6=2=<P<�O(%�+-6:2�<(2:O(<�+I< k
õÄö ±UÂ{¿P¿PÂ�÷{Î ¿�Â{¿�øI±�¿Y¹�ù�¿&±U·T¹¼�T¹É��·~±Fú û�ü<ý�¹¼·���¿(�T±cû?¿Üþ^�T��µU�T¹É¿PÂ��^¹Ï¹¼�²��¿ ÿ

i



è�éëê"ì�íxî4èBïxê:ê

����k kÂ_fo o R ���fk k � o o

5¼[n2-[�+-GQJ]9I+-1K537]O(%�+-6:2Á'-Rx_|53<�+�9I+-135K7/O�%(+-6=2�'-R � [
� 5�9*2=G +�<(MN2=6:5Kü�6=+IO�5K'*G 
 n PÂy kFD�Ú k kKkÜÛÞÝÑß�oiàÜ��kÜÛâá�ã	äÏoià<å � oÉ��z#2h782:ü8G82h5KO(<

O�%(+-6=2:<K���fk k 
 o op+-< k
Á b����fk k 
 o o�� · g�� � ð >���Á	��X8E}º;k�Û.ÝAß�>uÁ EWoià ¶ kÜÛâá�ã	ä#>uÁ E"oÂà<å �>Zw�E

qÊRÞz#2
+-%(2�O('4%(2:ü8G82 
 53GQO('.M�%(';6=2=<P<(2:<�O(a82=Gdz#2
G�2=2=7dO�'�<Pa8'{zvO(a�+IO�ª n ���fk k 
 o o
<�+IO(53<Zü�2=<�O(a82_\��f$&ôù6=13'-<(`8%P2Á6='*G87�5KO�5K'*G8<:[}��2
+-1K<('�G82:2=7dO�'4<(a�'�zùO�a�+UO�+IO�+-GQJ]<ZO�2=M
O�a82BM8%P'x6:2=<(<ç%(2=M�%(2=<P2=GQO�2:740�J9ª�6H+IG�+-6=6:2=M�OY+-GQJ
53G8M8`xOH�*+IG87FO�a�2#5KG8M8`�OÞ6H+-G�G8'-O&+A; 2:6:O
O�a82�'*`xO�M8`�O�+UO�O(a�+IO�<ZO�2=M [

ô�a82F2:,
M�OWJ÷O(%�+-6:2 ­ ²�5K<�O(%(5K9;53+-131�J
5KG ªF[Kª 53<�M8%P2:ü�S�XW6:13'*<P2=7l<(53G�6=2F5�R�Á b5ª +-G87
Á n =�
 ­
� ²#O(a82=G

· g�� � ð >P>���Á	��X8E�� w{E}º;k�ÛÞÝÑß�>0=�E"oÂà ¶ k�Ûâá&ã¯ä#>0=�E"oÂà<å �
+-G87�� =���X n >���Á	��X8E�� w*[

ôÞ'
782=,.'*G8<ZO�%(+IO�2�O�a8+IO&O�a82�M8%P'x6:2=<(<B%(2:M8%(2:<(2:G�O(2=7]0QJîª 6=+-G/+I6=6=2:M�O�+-GQJ�53G8M�`�O#+IO
+-GQJ?<PO�2:Mrz�5KO(a8'*`�O�+¬;�2=6:O(53G8).O�a�+UO�<ZO�2=M � 132~O7Á n =�
 ­
� ²:[f\x5KG86=2$Á5bò���fk k¿ª�o oÉ��O(a82
�KÐ�\�'-R�s&}�`�+IO(53'*Gdw�,�`8<ZOBa8'*137 [çô�a82:G/132~O �cn =�
 ­ q�����²Yz�a�2=%(2 q n > �Ä�òÚ E
53<ÁO�a�2
<P2:O_'-R�'*`xO�M8`�O_2:9-2=GQO�<�+IO�O�a�+IO
O�5K,
2:<PO(2=M�+-G87�� R y 53<
+-GQJ�<(2~OF'IR�53G8M�`�O
2:9-2=GQO�<:[���2�G82=2:7lO�'4<Pa8'{z¾O�a�+UO � b����fk k¿ª�o oÉ[

\x53G86:2F=
M8%(2~ü�Sx2=<7Áp��z#2
ð;G�'�zvO�a�+IO�=ÙbòªF[]��2
G�2=2=7?O�a82:Gl'-G81KJ/<(a8'{z¾O(a�+IO k

k�ÛÞÝÑß�> � E"o����
��� � å�®�� ¶ k�Ûâá&ã¯ä#> � E"o����
��®

ô�a82�%(`81K2=<&'*G4M8%P2~XÞ+-G874MN'*<POZXW6:'*G8785�O�53'-G�O�53,.2�5KG8785K6=2=<&%P2=<ZO�%(5K6:O Ûâá&ã¯ärRV%P'*, <PM�2:6~X
5KR©J;53G�)?'-`�O�M8`xO�<_+IO � �Þ'*%ÁRV%('*, �]\ Xû'*GQz�+-%P78<=�ç+-G87�<(53,.5313+-%(1�J?%(2=<ZO�%P536:O ÛÞÝÑß|RV%('-,
<(MN2=6:5KR©J;53G8)f53G8M�`�O�<pRV%('*, �T\ X �]w#'*GQz�+I%(78<:[NÐf2=G�6=2�+-GQJ_2:9-2=GQO�<&5KG!�¾>@+IOÞO(53,.2#5KG8782TS
� � � w{E�6=+-G8G8'IOÁ+¬;�2=6~OfO(a82FM8%P2=6:'*G8785�O�53'-G�[�ô�a82_'*`�O�M�`�O�2~9*2=GQO(<íq 78'/G�'-O�6^a8+-G8)*2
RV%('*, ÁdO(' � �xa82:G86=2fO�a82fM�'*<ZO�6:'*G8785�O�53'-G/53<B<(5K,
5K1�+-%P1KJ_`8G�+¬;�2=6~O�2:7���+-G87.O�a82:%(2~RV'*%(2�O(a82
O�a85K%(7÷6:13'*<P`8%(2�6='-G8785KO(53'*G÷5K<�,
2~OH[

ô�a853<
+-131K'{z�<.`�<
O�'LO�%P2H+IO
M8%(';6=2:<(<
<(MN2=6=5�ü�6H+UO�53'-G8<]+-<
+-6~O�`�+-1�M8%P'x6:2=<P<(2=</53G�O(a82
RV'*131K'{z�53G8)_%(2:ü8G82=,.2=GQOf%(`81K2=<=[

¡É�¢¡ � 
Â× @ 
	�Ä
 @ � � ��¦�
 =
ô�a82.%(2:ü8G82=,.2=GQO�6=+-136:`813`�<�z#2/7�2:ü�G82
53<�'-R�+÷RV'*%P,�<(53,.5313+-%fO('ûúl'-%()Q+-G�këw{gIoÉ[]qÊOF5K<
0�+-<P2=7b'*G�O�a824RV'*131K'{z�53G8)d%(`�132=<:�çz�a85K6^aý+-131K'{z +l,.'*%P2/+-0�<PO�%(+-6:OF782=<P6=%P53M�O(53'*GLO�'r0N2
%(2:M81�+-6:2=7h0QJr'*G82F6:13'*<P2=%�O('d\���$&ô M�%(';6=2=<P<(2:<=[�ô�a82=<P2�%(`81K2=<�RV'*%(, O�a82_0�+-<P53<�'-R&O(a82
RV'*%(,
+-1BO�%�+IG8<PRV'*%P,/+UO�53'-GbRV%('*, <PM�2:6=5�ü�6H+IO(53'*G�O�'�6:'x782I��+-G87�<('�+-%P2?6:%(`86:5�+-1�O('LO(a82
782:ü8G85KO(53'*G�'-R#O�a824a85K)*axXW5KGQO�2=)-%(5KOWJlO�%(+-G8<PRV'-%(,
+IO�5K'*G�[4AD+IO�2:%�53G�O�a824M�+-MN2=%:�pO(a82:JL+I%(2
+-M8M81K532:7.O('�+F6H+I<(2�<ZO�`87�J.z�a85K6^a÷<(a8'{z�<�M8%P2=6:53<(2:1KJ
a8'{z +�$�ADC¾6H+-G]0N2�%P2:ü�G�2=7]RV%('-,
+�a853)*a;XW132~9*2:1�<(MN2=6:5Kü�6=+IO�5K'*G�[

ø|G;`�,�0�2:%�'-Rç'IO�a82:%�%P`8132:<
>@2I[²)8[&z#2H+-ðI2=GhM�%(2=6:'*G8785�O�5K'*G���<ZO�%P2=G8)-O(a82=GlM�'-<PO�6:'*G8785»X
O�5K'*G��p2~SxM�+-G87bRV%(+-,.2{E�a�+H9*2]0N2=2:Gb782~ü�G82=7 �&08`�O�+I%(2.'*,
5�O(O(2=7La82=%P2]<(5KG86=2.O�a82~J�+I%(2

u



è�éëê"ì�íxî4èBïxê:ê

G8'-O�`8<P2=7l53Gd'*`8%�2TS8+I,
M81K2-[
"îß$#&%�ß(' ß(%�ä�) 
��j�I��
	¦�
 =C= �+*Ü¨¥G�� Á � @ �	�iGjD @

qÊRçM8%P'x6:2=<P<-,&.0/1/32
782:ü8G82=<f+�<PO^+UO�2=1K2=<P<_w:XÊ085KO�6=2=1K1�2~Sx2:6=`�O(53G8).13'*)-536�RV`8G�6:O�5K'*G9Á k
P4,&.0/�/52 n76 � D ,&.8/1/52 n LÉ? O

,&.0/�/�2;>0��E n kìtu��wTy z ,&.0/1/52�>uÁç>�y �96 E(EWo
,&.8/1/�2 n ,&.0/1/52;>;:�E

O�a82:G k
P 6 k�D LÉ? OÙk kÜäTÝAê�ßK��kì?Qoià<å�® n Áç>Pk 6 oià¼EWo

ô ,&.8/1/52
<B+-%(53+-GQO�<�'-R8,&.0/1/�+-%(2�O�a82�0�+-<P536�6='*G�<PO�%P`86:O('*%(<�'-R�6:'*,�085KG�+IO�'-%(5�+I1813'*)-536�+-<�O�a82~J

+-%(2]+h%(2=M�%(2=<P2=GQO^+UO�53'-G�'IRfM�%(53,.5KO(5K9-2
081K'x6^ð�<�5KG�$Þ2:0808132I[�ô�a�53<�13+{z 5K<FO�a82:G�ð-2:J�O�'
O�`8%PG853G�)4+.<PM�2:6=5Kü86H+IO(53'*Gd53GQO('
+.\���$&ôvM8%P'x6:2=<P<=[
"îß$#&%�ß(' ß(%�ä>= ���I���I¦�¦�
	¦ìG = �
qÊRYO�a�2=%(2�+-%(2�OWz�'÷M8+-%PO(<f'-R&O(a82F'-`�O�M8`xO�'-RB+.M8%(';6=2:<(<�z�a�536^aû+-%P2F5KG8782=MN2=G�782=GQO�O(a82=G
O�a82?M8%P'x6:2=<(<
6H+-G�0�2?<(M81K5KO.53GQO('LOWz#'8��2H+I6^a 6='*,.M8`�O(53G8)�'*G�2r'-RfO�a82lM�+-%PO(<=[ úl'-%(2
RV'*%(,
+-1K1KJ k 5�RFÛâá&ã¯äâ®�+-G87µÛâá&ã¯ä.°�<(a�+I%(2�G8'.53G8M8`xO�'*%�'*`�O(M8`�O�9I+-%(53+-08132:<=�;O�a82:G

Piy k�D > Ú � � E k k�ÛÞÝÑßK��Ûâá�ã	äN®,ëµÛâá&ã¯ä.°(o
ô Piy k�D�ÚUk k�Û.ÝÑß���Ûâá&ã¯äâ®Wo
~ Piy k�D?� k k�Û.ÝAß���Ûâá&ã¯ä.°�o

"îß$#&%�ß(' ß(%�ä>@BA D @ �i�Ø���	� Á ���I�Ä

qÊRD<('*,.2f'IR�O�a82�53G8M8`xO#9I+-%P5�+-081K2=<B+-%P2�53%P%(2:132:9I+-GQOBO�'
O�a82�'-`�O�M8`xO�<=�;z�2f6H+-G/%(2=,.'{9*2

O�a82:,l[&úl'*%(2fRV'*%(,
+-131�J k 5�RD+-1K1N'IRÏO�a82�5KG8M8`�O#9I+-%(53+-08132:<#'IRÙÛâá&ã¯ä�+I%(2�6:'*GQO^+-5KG82=7]5KG�C
O�a82:G

Piy k�D�ÚUk k�Û.ÝÑß���Ûâá&ã¯äDo>j�*E
ô Piy � C k�D�Ú�k k�Û.ÝÑßK��Ûâá&ã¯äDo

"îß$#&%�ß(' ß(%�äED Ã @ �i��DGFI���C
cG @ �0
	���Ä
HFIGi�I��

��2#,/+HJ
<(M81K5KOÞ+�M8%P'x6:2=<P<çRV'*%Dz�a8536^a�+IGÄ��5KGQO�2=%P,
2:785�+UO�2B6H+-1K6=`813+IO�5K'*G�óH2TS�5K<PO(<=[�úl'-%(2

RV'*%(,
+-1K1KJ k

©�>(k Ú oià<å6°e�{k�ydoiàÉE0IrX�>(k Ú oià<å6°T�{k � oÂà<å�®ZE,ë ñ >(k � oià<å�®��{k�ydoiàÉE

53,.M8135K2=<
Piy k�D�Ú�k k�Û.ÝÑßK��© >(k Ú oÂà<å6°T��k y?oÂàÉE"oJI >0P � k�D�Ú�k kÜäeÝ¬ê�ß��¯X�>(k Ú oÂà<å6°e��k � oÂà<å�®ZE"o

~ PÂy k�D?� k k�Û.ÝÑßK� ñ >(k � oià<å�®��{k�ydoiàÉEWo©E
���

z�a82=%P2KI ,.2H+-G8<�æZ%(2:ü8G82=<�5KG÷0�'-O(a÷7853%P2=6~O�53'-G8<Øç8[çô�a853<�5K<�+-G÷2~S�+-,.M81K2�'-RDz�a82=%P2ÁOWz�'
M8%(';6=2:<(<P2=<f+-%(2ÁO�a�2
%P2:ü�G�2=,.2=GQO�'-RY2=+-6^al'IO�a82:%=[

Å



è�éëê"ì�íxî4èBïxê:ê

CLAA(0) CLAA(1) CLAA(0)

A2

MUX PASS

R3R2 R1c

C1C2

B2
A1 B1

L Úíëâ÷�M$÷*Ö�ß$à,àãè}ì³×�×+ò�ïDß+ÞâÜ0ß+Ý�ß+Ý¤ÝâÜLà�å�ç�à,îÅé�çãîÅàãÜ
¡É�¿¾ � 
Â× @ 
	�Ä
 @ �]�1��DT�C
 =C=
ô�a82û%(2~ü�G82:,
2:G�OdM�%(';6=2=<P<÷<PO�+-%PO(<]z�5KO�a +b<PM�2:6=5�ü�6H+IO(53'*G ��0�`�O÷5KO(<]2=G�7 5K</1K2=<(<]z#2=1K1
782:ü8G82=7�[���2FG�2=2=7L+/6:'*G86:2=M�OÁ'IR&z�a�+IO�5K<�+-Gr53,.M8132:,
2:G�O�+IO�5K'*G�[�ô�a85K<fz�531K1D782=MN2=G87
'*G÷O�a82�0�+I<(536Á6:'*,.M�'*G�2=GQO�<�'-RÞ'*`8%�O^+I%()*2~O�782:9;536:2-[
��'-%�+F6:'*GQ9*2=GQO(53'*G�+I1 M8%P'*)*%�+I,
,
+-081K2�1K'*)*5K6f782~9;536=2I�8+�0�+I<(536f6='*,.MN'*G82=GQO�53<�1K53ðI2=1KJ

O�'ý0N2�+b6=2:131�z�a85K6^a 6='*,.M8`�O(2=<d+b13'-)*536?RV`8G86:O(53'*G�'IRF+ý<P,/+-1K1fG�`8,F0�2:%÷'-R
53G8M8`xO�<
+-G87h'-`�O�M8`xO�<�O�a�2�%(2:<(`81�OÁ+IOfO�a82�G�2~S;OÁO�5K,
2
<PO(2=M�[_úl'*%P2�6='-,
M81K2~Sr$�ADC�<�,/+HJl+-1K<('
53G86:'*%(MN'*%(+IO�2�13+IO�6^a�2=<�+-G87?<(,
+-131�0813';6^ð�<�'-R]��þ
ú�'*%$��øÁú�[

ø�O�O�a�2�<PO�+-%PO�'-RÏO�a82�%(2:ü8G82=,.2=GQO�z#2�,�`8<ZO�135K<POBO�a82fM8%(';6=2:<(<P2=<�z�a8536^a
z�2Á%P2=)Q+-%P78<
+-<�æZO(2=%(,.53G8+-1�ç�5É[²2I[D7853%P2=6:O(1KJ�6='*%P%(2=<PM�'-G87853G�)�O('�+f$�ADC�6:'*,.M�'*G�2=GQOH[pô�a82�%(2~ü�G82=,.2=GQO
53<&6:'*,
M�132:O(2�z�a82=G
2:9-2=%PJ4M8+-%POB'-RNO�a82�<PM�2:6=5Kü86H+IO(53'*G4a�+-<�0N2=2:G/%(2~ü�G82:7
O�'
+ÁO�2:%(,.53G�+-1
M8%(';6=2:<(<:[

ø�OYO�a82�2:G874'-R�O�a82�%P2:ü�G�2=,.2=GQO&z�2�z�5K131�O�%(+-G8<PRV'-%(, 2H+-6^a4O�2:%(,.53G�+-1�M8%P'x6:2=<P<B5KGQO�'Á+
$�ApC|6:'*,
MN'*G82:GQOH�86:'*G8G82:6:O�O�a�2=, +IM8M8%('-M8%(53+IO�2:1KJ/+-6=6:'*%(785KG8)FO('4O(a82�<Pa�+-%(2:7l2~9*2:G�O(<=�
+-G87?+-<P<(2=%ZOfO(a�+IO�O(a853<�$�ADC M8%P'*)*%(+-, <(+IO�5K<Pü�2:<�'-`8%�'*%(5K)*53G�+I1�<PM�2:6=5Kü86H+IO(53'*G�[

N O Ô&���6#QP4���8RTS¬ÔN%�*�Ô&�VU �Á�x*D�

ø�<B+Á782=,.'*G8<ZO�%(+IO�5K'*G��*z#2�z�5K1318<PM�2:6=5�R©J4+-G874%(2~ü�G82f+c� � XW0�5KO�6H+I%(%PJ�13';'*ð*X"+-a82=+-74+-787�2=%
z�a82=%P2�'*`8%�M8%(5K,
5�O�5�9*2�0�13';6^ð;<�+-%P2�<PO^+UO�2=1K2=<P<
w~XW'*`�O(M8`�O�6:2=131K<�z�5KO(a ��'*%�õ�53G�M8`�O�<:[

¾&��� WF
Â× @ G��iGjD @
ø �Ø�I��� ? ¦�DTD X *Ü�AB�
Ø�$F>�$F$F�
	� 53<_+-G�+-78782:%_z�a85K6^a�53<�'*MxO�53,.53<P2=7�RV'*%�2~Sx2=6:`�O�5K'*G�O(53,.2
%�+IO(a82=%�O(a�+-Gl+-%(2=+�[#qÊO�z#'*%(ð�<�0QJd<(M81K5KO(O(53G8)4+IGr+-7�785KO(53'*G÷5KG�O('�OWz�'
a�+-1K9-2=<F>@a85K)*a?+-G87
13'{z�085KO(<^ET��+-G8746H+-%P%PJ;53G�)Á'*`�O&OWz#'
6=+-136:`81�+UO�53'-G8<ÞRV'*%YO(a82�a85K)*a�085KO�X�'-G82�RV'*%Y5�R +Á6=+-%(%ZJ
53<�%P2=6=2:5K9-2=7���'*G82ÁRV'*%�5�RÞ5�O�53<PG�ónO=[�ø ,F`81KO(53M81K2~Sx2=%�O(a82=G?<(2:132:6:O�<�O�a�2
6:'*%(%P2=6~O�a85K)*ad085KO(<
6H+-1K6=`813+IO�5K'*G�[
�ç53)*`�%(2rw÷<Pa8'{z�<4+hM�'-<(<(5K08132/<PO�%P`86:O(`8%(2÷'IR�'*G82÷'-R�O(a82=<P2?7�2:9;536:2=<=[Lô�a85K<�53<FO(a82

<PO(%(`86~O�`8%P2lO�a8+IO4z�2l<(a�+-1K1�+-53, O�'�7�2:9*2:13'*M�53G�O�a82dRV'*1K13'{z�53G8)û%P2:ü�G�2=,.2=GQOH[ qWG�O(a82
ü�)*`8%P2-�I2H+-6^aY,&/[Z�Z�> p EÏ782=G8'IO�2=<ç+fa�+I1KR�XW<P53ò:2B6=+-%(%ZJ�13';'*ð*X"+-a�2H+-7_+-78782:%=ÿ-O(a82�<ZO�%P`86:O(`8%(2
53<�%P2=6=`�%(<(5�9*2I[

y



è�éëê"ì�íxî4èBïxê:ê

¾&��f 
§��
C�	G ×��Ø�I�iGjD @
��'*%�+-G @ n � � 085�O�+-78782:%=��,&/[Z�Z � �8O�a82�<PM�2:6=5Kü86H+IO(53'*Gd53< k

PP> 6 �\C_E k�D A k k�äTÝAê.ß���k^]�>_A�E"oÂà<å�®�å � n k`]f> 6 E \ ]f>aC
E"oÂà"o

z�a82=%P2�]f>iyhE÷,/+-M�<�O�a82?<(`80�<(2:O(</'-R�y '*GQO�'�O�a82?G�+IO(`8%�+I1�G�`8,�0N2=%.)*5K9-2=G�0�JýO(a82
0853G8+-%PJ
%(2:M8%(2:<(2=GQO�+IO�5K'*Gl'IRÞO(a82�2:9*2:GQO�<=[ 6 +-G879C ,�`8<ZO�6='*GQO^+I53Gí@h2:9-2=GQO�<:�TA|,�`�<PO
6='*GQO�+-53Gí@ \ w*[
��2�z�53131�5KG/R@+-6:O#ü�G87÷5�O�`8<P2:RV`81NO�'�<PM�2:6=5�R©J/+IG87÷%(2~ü�G82�O(a82�M8%P'x6:2=<(<P2=<K,&/[Z�Z � > p ERV'*% p b LUg��Hw O ��z�a82:%(2 p 53<�+I78782=7?'*GQO�'4O�a�2
2:G87?%(2=<P`81KO=[
af'-O(2�O�a�+UO�O�a82Á<PM�2:6=5�ü�6H+IO(53'*G/%(2=}�`85K%(2:<�O�a�+IO�O�a82Á6:'*,
M�`�O^+IO(53'*G
6='*,.M81K2:O�2�53Ghw \

XbO(53,.2]<PO(2=M8<:[�ø <P53,.M8132]%P53M8M�132~XÊ6H+-%P%PJb+-78782:%.6:'*`81K7�G�'-O453G�)*2:G82=%(+-1�<�+IO(53<ZR©JbO�a85K<
<(MN2=6:5Kü�6=+IO�5K'*Gd<(53G�6=2�5KO�O�+-ð-2:<�O(53,.2�135KG82H+I%�53G`� � O�'.6='-,
M81K2:O(2-[

¾&�¢¡ C � = Gj�Eb$�I�0
 =
qÊRÞz#2
<(2:OxX/O�'.g���+-G87da82:G86=2�@hO�'dw*�8z#2�)*2:Of+�a�+-1�RY+I78782=% k

c�Zedfd n P0L � � ¨§O^k�D L � �	= Ock kÜäTÝAê�ßK��k�� �N\ =HoÂà<å�® n k �x\µ¨ oià�o

z�a8536^aû,
+HJ?0�2�5K,
M�132=,.2=GQO(2=7lz�5�O�aû+
M�+-53%f'-R�<PO�+IO�2:132:<(<�w:XÊ085KOfRV`8G86~O�53'-G8<=[���2�G8'IO�2
O�a�+UOÁO�a85K<�O�+-ð-2:<
OWz#'r'IR�'*`�%^�{XW53G�M8`�OH�&w~XW'*`�O(M8`�O
6=2:131K<=[9��2.+-<P<(`8,.24O�a�+IOÁO(a82.'*G81KJ
6=2:1313<F+H9-+I531�+I081324RV'*%F6:'*G8<ZO�%(`�6:O�5K'*G�+-%P2³��XW5KG8M8`�O=��w:XW'-`�O�M8`xO�+-G87�õ�XW53G�M8`�OH��w~XW'*`�O(M8`�O=[
ô�a853<�z�5K131�%P2=<ZO�%(5K6:O�z�a�+UO�z#2
%(2=)*+-%(7?+-< æZü�G8+-1�6=';782¯ç
5KG?'-`8%�%(2~ü�G82=,.2=GQO=[
��2
z�53131p+-1K<('.z�+-GQO�+
M�+-<(<f)Q+IO(2÷>VRV'-%�782:1�+HJ;<^Ef+IG87û+rw:XÊ085KO�6^a8'-536=2F)Q+IO�2I[fô�a�2=<(2

a�+H9*2ÁO�a�2�RV'-1313'{z�5KG8)�<(MN2=6:5Kü�6=+IO�5K'*G8< k

�3Z ���òn PhL p�OÙk�D LÉ? OÙk kÜäTÝAê�ßK�{ku?QoÂà<å�® n k p oiàVo

�hg1i n PhL � � ¨ � �AOck�D LÉ? OFk kÜäeÝ¬ê�ß���ku?QoÂà<å�® n kK> ¨ ë � E[jb> � ë9k � E"oÂà©o

¾&�¿¾ � 
Â× @ 
	�Ä
 @ �
��2�M8%(';6=2:2=7?0�J/53G87�`86:O(53'*G÷'*G X�[]��2Á+-<P<(`8,.2�O�a�+UO�z�2Áa�+H9-2
6:'*,.M8132~O�2�5K,
M81K2=,.2=GxX
O^+IO(53'*G�<�RV'-%f+I131ÏM8%P'x6:2=<(<P2=<�,&/[Z�Z � >Ü?xE�RV'*%c?³b LUg��Hw O [�AÏ2:OÙ@ n � � [$a�'{z|z�2_<PO^+I%PO
z�5KO(a?<PM�2:6=5�R©Jx5KG8)�,&/[Z�Z � å�®=> p E k

PP> 6 �\C_E k�D A k k�äTÝAê.ß���k^]�>_A�E"oÂà<å6°�å � n k`]f> 6 E \ ]f>aC
E \�p oià©o

AD2~O 6+nl6 ®_� 6 °çz�a�2=%(2 6 ® n L � ®��¥±e±e±¥� �nm�O +-G87 6 ° n L �nm å�®��¥±e±e±¥� � ° m�O [YC�2~ü�G82
C�®��oCâ°¥�$AÞ®�<P53,.5313+-%(1�J÷+-G87hA�° n L �pm å�®	�e±e±e±¯� � ° m å�® O [���%P'*, G8'{z '*Grz#2�+-0808%P2:9;5�+UO�2
O�a82#+-%P5KO�a�,
2~O�536ç0�J
%P2:RV2=%P%(5KG8)�O('f7�53%(2:6:Oç+-78785�O�5K'*G�'-R82~9*2=GQO&<P2:O(<=[çô�a�2�+-0N'{9*2B2=}�`�+IO(53'*G
O�a82:Gl%P2:z�%P5KO�2:<�O�' k

m



è�éëê"ì�íxî4èBïxê:ê

PP> 6 ®[� 6 °&�9C�®q�rCN°TE k�D >_AÞ®1�sA�°TE k
k1äTÝAê�ß��
ktAÞ®WoÂà<å6°�å � n >(k 6 ® \ C�® \�p oÂàÉEu' á[v^� ë
ktA�°(oÂà<å6°�å � n >(k 6 ® \ C�® \�p oÂàÉEuvxwzy^� \ k 6 ° \ CN°Poiàùo

ø�M8M81�J;53G8)Ù��2~ü�G82:,
2:G�O�AD+{z j_z#2�53GQO(%(';78`86=2�O(a82�5KG�O(2=%P,
2:785�+IO(2�2:9-2=GQO�<(2~O�>h��®(�
�7°[�³�|{[�`L �AO E~�;O�a82�6='*,.M�'-G82=GQO�<�'IRÏz�a8536^a÷a�+H9-2
%P2=<PM�2:6:O�5�9*2Á<P53ò=2:<x@Þ��@ \ w*��@ \ w
+-G87�w*[&ô�a82_+-0N'{9*2ÁO�a82:Gr%P2:z�%(5�O�2:<�O(' k

>1PP> 6 ®a} °&�9C�®a} °TE k�D >0�$®a} °H} {x�íL �AO E k
k äeÝ¬ê�ß��
ko�$®WoÂà<å�®�å � n >(k 6 ® \ C�® \)p oÂàÉEu' á[v^� ë
ko�7°(oÂà<å�®�å � n k 6 ° \ CN°(oÂà ë
ko�|{(oÂà<å�®�å � n w \ k 6 ° \ CN°(oÂà ë
k � oÂà<å�®�å � n >(k 6 ® \ C�® \)p oÂàÉEuv�wty^� o�>Zw�E
~ PP>0�$®a} °H} {x� L �AO E k�D AÞ®a} ° k
k äeÝ¬ê�ß��
k;AÞ®WoÂà<å�® n k¿��®"oÂà ë
k;A�°(oÂà<å�® n k�>0�|{]ë � E~jb>0�7°Þë9k � E"oÂà o�>j�*E

E � >h��®a} °H} {x� L �AO E
ôÞ'l<(a8'{z O�a8+IO_O(a853<�%P2:ü�G82:,
2:GQO�53<�6:'*%(%P2=6:O_z�2
G82=2:7�O�'?<(a�'�z O(a�+IO
O�a8249I+-13`�2=<

RV'*%�AÞ®�+-G87�A�°�+I%(2Á2=}�`85�9I+-132:G�O�0N2:RV'*%P2�+-G87l+IR©O�2:%�O�a82�%P2:ü�G82:,
2:GQOH[
k;AÞ®"oÂà<å�® n k¿��®"oÂà
ko�$®"oÂà<å�®�å � n >(k 6 ® \ C1® \)p oÂàÉEu' á[vÙ�

¶ k;AÞ®"oÂà<å6°�å � n >(k 6 ® \ C�® \�p oiàÉEu'òá[vF�

k;A�°�oÂà<å�® n k�>0�|{]ë � E[jb>0�7°Þë9k � E"oÂà
ko�7°�oÂà<å�®�å � n k 6 ° \ CN°(oÂà
ko�|{�oÂà<å�®�å � n w \ k 6 ° \ CN°Poià
k � oÂà<å�®�å � n >(k 6 ® \ C1® \)p oÂàÉEuv�wty^�

¶ k;A�°�oÂà<å�® n k 6 ° \ CN°Poià \ >Pk 6 ® \ C�® \�p oià@Euvxwzy^�
z�a8536^a?53<�+I<�%P2=}�`85K%(2=7 [
��2ÁO^+Ið-2�2H+-6^al'-RpO�a82�%(2~ü�G82:7rM8%P'x6:2=<(<P2=<�53G÷O�`�%(GdRV'*%�RV`8%PO(a82=%�%P2:ü�G82:,
2:GQOH[

w{g



è�éëê"ì�íxî4èBïxê:ê

>"w�E ô >V9;5�+9��2:ü�G�2=,.2=GQO�AD+Hzl�-E k
PP> 6 �\C_E k�D >0�$®1��L �AO E k
k äeÝ¬ê�ß��
ko�$®WoÂà<å�®�å � n >(k 6 ® \ C�® \)p oÂàÉEu' á[v^� ë
��n >Pk 6 ® \ C�® \�p oiàVEuvxwzyF� o�>ÉõQE
~ PP> 6 �\C_E k�D �7° k
k äeÝ¬ê�ß��{ko�7°(oÂà<å�®�å � n k 6 ° \ CN°(oÂà o�>@j�E
~ PP> 6 �\C_E k�D �|{ k
k äeÝ¬ê�ß��{ko�|{(oÂà<å�®�å � n w \ k 6 ° \ CN°Poià o�>¼i*E

Ðf2=%P2Á>@õQE	��>Vj�ED+-G87÷>Éi*EÞ+I%(2B2=}�`85K9I+-1K2=GQOçO('�M8%P'x6:2=<P<(2=<�,&/1Z�Z � > p ET��,&/[Z�Z � >ÉgQED+-G87,&/[Z�Z � >Zw�E�%(2=<PM�2:6:O(5K9*2:1KJ-[>��2
6H+-Gý6:'*GQO�%�+I6:OFO(a82/RV%(+-,
2:<_O('h%(2:,
'{9*2 6 ®	�oC1®�RV%('-,
>@j�E���>¼i-E�+-G87 6 °T�_CN°�RV%('*, >ÉõQET[

>��*E ô >V9;5�+9��2:ü�G�2=,.2=GQO�AD+Hzl�-E k
PP>0�$®a} °H} {x� L �AO E k�D AÞ®a} ° k
kÜäTÝAê.ß���ktAÞ®WoÂà<å�® n ko�$®"oÂà oN>Éu*E
~ PP>0�$®a} °H} {x� L �AO E k�D A�° k
kÜäTÝAê.ß���ktA�°(oÂà<å�® n kK>h�T{}ë � E[jb>h�7°}ë�k � EWoiàÞoN>jÅ-E

>ÉuQE&53<#2=}�`85K9I+-1K2=GQOBO�'î@?M�+-%(+-131K2=1��3Z �6� 6:2=131K<�0N2:OWz#2=2:G ��®#+IG87!AÞ®T[�>�Å*EB5K<#2:}�`85K9QX
+-132:GQO�O�'³@ \ w
M�+-%�+I13132:1,�hg[i 6=2=1K13<:��6^a8'x'-<(53G�)4RV%P'*,{�7°�+IG87í�|{�`8<(5KG8) � ��<P2=G87�53G8)
O�'�A�°H[Yøf)Q+-5KG4z#2�6H+-G
6='*GQO�%(+-6:O�RV%(+-,
2:<&O�'
%(2=,.'{9*2��7°H} {#RV%P'*, >@uQE&+-G87W��®çRV%('*, >jÅ*ET[
��2�6H+IGlG8'{zv6='*1K1�+IO(2�O�a82�%P2:ü�G82:,
2:GQOf6:'*,.M�'*G�2=GQO�<�O�'4M8%P'x78`�6=2 k
PP> 6 �rC_E k�D A k k�äTÝAê.ß���ktA�oià<å6°�å � n k 65\ C \)p oÂà©o

ô
> ,&/[Z�Z � > p E=k 6 ®	�oC�®ÊoÊk¿��®	� � o >@õQE
~ ,&/[Z�Z � >Ég*E=k 6 °T�oCâ°PoÊko�7°�o >Vj�E
~ ,&/[Z�Z � >Zw{E=k 6 °T�oCâ°PoÊko�|{�o >Éi*E
~ mM�� ® �5Z �6� k ��M oÊk �CM o >@uQE
~ m å�®M�� ® ��g1i�k ��m å M � � ° m å M � � oWk �pm å M o >�Å*E
E � >0�$®a} °H} {x� L �AO E

w*w



è�éëê"ì�íxî4èBïxê:ê

� �¾!�'��D��'�'�!Z�#��� O �#���1�P��'�!Z�#��'�Ô������Á�����6%�*D��� �B��R

��2�a�+H9-2�6='-,�0853G�2=74O�a82�M8%(';6=2:<(<#,
';782=1�'IR,8�+-%PG82=<:ó²<�\;J;G86^a8%P'*G8'*`8<1��2:6=2:M�O�5�9*2�$&%P'IX
6=2:<(<Áô�a82:'*%PJlz�5KO�a�+
,
';785Kü82=7rRV'*%P, '-R�úl'*%()*+-G�ón<�%(2~ü�G82=,.2=GQO�6=+-136:`813`8<f<PJ;GQO^+UShO�'
M8%(';78`86:2d+h%(2~ü�G82=,.2=GQO46=+-136:`813`8<F'-R�'*`8%�'{z�G�[Lô�a853<�2:G�+-081K2=<�O�5K,
2TXW0�+I<(2=7�<(MN2=6=5�ü�X
6H+IO(53'*G�'-R�M8%(';6=2:<(<40N2=a�+H9;53'*`�%�+-G87ý%P2:ü�G82:,
2:GQO�O�'�+-Gý5K,
M81K2=,.2=GQO^+UO�53'-G�5KGý<(53,.M81K2
M8%(';6=2:<(<P2=<=[Bô�a82:%(2
53<�+�6=1K2H+-%�,
+-M÷RV%('*, O�a82:<(2�M8%P'x6:2=<(<P2=<�O�'453,.M8132:,
2:GQO^+IO(53'*G8<#53Gd+
1�+-G�)*`�+-)*2�<(`86^ar+-<�$Þ2=0�08132I[
� 5KO�aù+�%P2=13+IO�5�9*2=1�J�<(a�'*%POlRV'*%(,
+-1�782:%(5�9-+UO�53'-G z#2�a�+H9-2�M8%P'x78`�6=2=7¾+�RV`81K1Á53,�X

M8132:,
2:GQO^+IO(53'*GrRV'-%�+÷R@+I,
5K1KJ?'-R�+-%(5�O�a8,.2:O(536FRV`8G�6:O�5K'*G8<:�ÏM�+-%�+I,
2~O�%(5K<(2:7L0QJû<P53ò:2-�p+-G87
782=,.'*G8<ZO�%(+IO�2:7�O(a�+IOÁO(a82�6H+-1K6=`813+IO�5K'*G8<f6='*,.M8132~O�2�5KGhO�a824<PM�2:6=5Kü82=7�O�53,.2-[
ô�a85K<Áa�+-<
0�2:2=G?78'*G82�`8<P53G8).+�M8%P2=782~ü�G82=7r<(2:O�'-RÞ<(5K,
M�132�)Q+UO�2=<�c�Zedfd�}��3Z �6� ��+-G87 �hg1ih[

����� �7��DTD Á �Ä
Ø� @�=Q@ D��0
 = ��G @�©q�
8�2H+I%(53G�).5KGl,.53G�7leÁG�`�O(a�ó²<�R@+-,.'*`8<�}�`8'-O�2 æØ8�2~z�+I%(2
'-RY08`�)*<�5KGdO(a82_+-0�'{9-2F6=';782IÿNq
a�+H9*2Á'*G�1KJ
M8%('{9*2:7l5�O�6:'*%(%P2=6:O=�8G8'-O�O(%(5K2=7]5�O�çdköuIo�z#2Á53,.M8132:,
2:GQO�2=7
O�a82�+-0N'{9*2Á<ZO�%(`�6~X
O�`8%P2�53G�+]<P53,.M8132F$Þ2:08081324<P53,�`813+IO�'-%�z�%P5KO(O(2=Gû5KG�$Þ2=%P1&+-G87ûO(2=<PO(2=7L5KOfz�5KO�aû%(+-G878'-,
53G8M�`�O�7�+IO�+�[

e�G�`�O(a/z�+-<�M8%P'�9-2=G÷M8%P`8782:G�O=[&qWG/O�a�2�'*%P53)*5KG�+-1�%(2~ü�G82:,
2:G�O=�Ï>@õQE�a8+-7],.53<PO�+-ð-2:G81KJ
0�2:2=Gv+-<(<P2=%PO(2=7¾2:}�`85K9I+-1K2=GQOlO('�,&/[Z�Z � >Ég*Ed%(+IO�a82:%?O(a�+-G�,&/1Z�Z � > p ET[ ô�a82LO�2=<ZO�<
782:O(2=6~O�2=7�O�a85K<=��5�O4z�+-<
6='*%P%(2:6:O�2:7���+-G87�O�a82dO�2:<PO(</%(2:%(`8G [éaf'�2:%(%P'*%(<4z�2:%(2?RV'*`8G87
53G]O(a82�6='*%P%(2=6~O�2:7l9*2:%(<P53'*GdRV'*%�9I+-13`�2=<�'-RNX]RV%('-, g�O�'
ix[

ô�a853<#53<B,
'*%P2�+
6='*,.,.2=GQO�'-G/O�a82f,
2~O�a8';78'*1K'*)-J�O(a�+IOBz�2�`8<(2:7/O�'�+I%(%(5�9*2f+IO#'*`8%
<PO�+-%PO(53G8)÷MN'*53GQOÁ%(+IO�a�2=%�O�a8+-GûO�a824<(`�08<(2:};`�2=GQO�%P2:ü�G82:,
2:GQOH[�qWG�2=<P<(2=G�6=2-�ÞG8'd,/+UO(O�2:%
a8'{zb)*';';7F+�%(2~ü�G82=,.2=GQO=�-5KOD6=+-GF'-G81KJ�0�2#+-<D)*';'x7
+-<DO�a82�<ZO^+-%ZO�53G�)f<PM�2:6=5Kü86H+IO(53'*GÁRV%('-,
z�a8536^aL5KOÁz�+-<�782:%(5K9-2=7�[.ôp'?9I+-1K537�+IO(2�+d<PJ;<PO(2=, +-)Q+I53G8<ZO�5KO�<Á<PM�2:6=5�ü�6H+IO(53'*G�%P2=}�`853%P2=<
O�2:<PO�5KG8)8��+I<�G�'.5KGQO�2=%PG�+-1]�nü8O�G�2=<(<�RV'*%�M8`�%(MN'*<(2Ió8O�2=<ZO�6=+-Gd0�2�<P`��.6=532:GQOH[

����f ª ������B�
	���>DA� X
ô�a82�<(,
+-131N<(2~O�'-Rp%(2:ü8G82=,.2=GQOf%(`81K2=<�)*5�9*2=G?+-0N'{9*2�53<�<(`85�O^+-081K2�RV'*%�<P53,.M8132fM8%(';6=2:<(<(2:<=�
08`�O�,
'*%P2f6:'*,.M8132TS.%(2:ü8G82=,.2=GQO�<#z�53131�0N2=G82~ü8O�RV%P'*, ,
'-%(2�M�'{z#2=%PRV`�1�+-G87/2~SxM8%(2:<(<P5K9*2
%(`81K2=<:[���2�+-%(2�7�2:9*2:13'*M�53G8)/O(a82�782:<(5K)*Gû'-RB+]<(`�08<PO�+-GQO�5�+I1Y$�ADC 6='*G8<ZO�%P`86:O
+-G�7hz�53131
0�2�`8<(5KG8)FO�a�53<�2TS�MN2=%P532:G86=2�O('�)Q+-53G
53G8<P53)*aQO�53GQO�'�O(a82�RV'*%P,
<#'-RD2~SxM8%P2=<(<P53'*Gdz�a85K6^a]z�2
G82=2:7?O('4<(MN2=6=5�R©Jd+-G87?%(2~ü�G82I[

(+*�Ö	*D��*p���,*�'

� MH� � ß+ìíó¤ÞÂï���×�ÞÅß+Û � ß+éãò�ß+ÛÅÝ��+×�ß$òÂÚ³Ø û+×�Ûf�gà�Úíë�Þ(çL÷ ø¿à,ß+é�Ü5àãÜ��°ÛÅÜ0Ø�Ü0Û(çy×+æ>ß+é�çãÚí×�ÛÎå�èÂå�ç�Ü0ØÎå0÷
þ Û�� ®¤�D¥L��®"�+�7�7É+®°�$¡5� É$®��0¥��ã¥�®°��¥qÉ$®ô� É$®°�p�Â����¥L®°�L£ Á µÂ¥,É$��£ ð°ó¤ß$ë+Ü0å|�J�?�� +�J¡G¢âð[M�£J£G¢â÷

� �o�¤�(ß+ÛâÜLç�¥¾÷ � ß$à,ÛâÜ0å0÷ � Ø�ß$çãÞâÜ0ØÎß$çãÚ³éLß+ì}çãÞâÜL×+àãèö×+æsåãè[ÛÅé�Þâàã×�Ûâ×�î¤åué�×�ØÎØ§îÅÛÅÚ³éLß$çãÚí×�ÛB÷
ø¿Ü0é,Þ¤ÛÅÚ³éLß+ìGàãÜLó>×+àãçLð§¦T¨[æP×+à,Ý�©.ÛÅÚíû+ÜLà,åãÚ³çDèsÖ*×�Ø�ó¤îâçãÚêÛâëfª ß$Ù>×+à,ß$ç�×+àãè+ð5M�£J£J�[÷

wÑ�



è�éëê"ì�íxî4èBïxê:ê

� �o� � Ýâà,Úêß+Û�«.Ú³ìíç�×�Ûúß+ÛÅÝ¬�+×�Û	«.ß+ì³ì ÷�¦&Ûúß$óÅó°ìíè[ÚêÛâë�å�×+æPçDá�ß$àãÜÎÝâÜLû+Ü0ìí×+ó°Ø�Ü0Û(çlÙ>Ü0å�ç.óÅà,ß+é�çãÚêé�Ü
ç�× L �&­ � å�Ú³Ûcåãß$æPÜLçDè�ïDé�à,ÚíçãÚ³éLß+ì�åãè[å�ç�Ü0Ø�åL÷ þ Û � Ü0ÚêÛâÜLàe� ÷1«.ß$àãç�Ü0ÛÅå�ç�Ü0ÚêÛôß+ÛÅÝ\«aÜLàãÙ>ÜLàãç
­&àJ®îÅÛ�Ù¤ß+é,ÞâÜLà�ð�Ü0ÝÅÚ³ç�×+à,åLð �5��É���¥,¥,©$�P®°¯$�oÉ±�&�PµÂ¥o· ¬ �Pµ � ®¤�D¥���®°�+�7� É$®°�+¡�� É$®��0¥��ã¥�®°��¥mÉ+®-²�� ¥L¡ ©
�5��É
¯+���$¦q¦��°³�¡³¥m¨BÉ
¯+� �§�+®°©�¶*Ä�Ä"¡�� �,�+�7� É$®â��´�²y��¨�µ ¬�¬H¶ ðÅû+×�ì³î¤Ø�ÜfM�¡J£J��×+æ ¨¿¥ã���·�[�ã¥�¸oÉ+�D¥��
� ®ô� É$¦aÄ§�â�D¥L�1¢"�0� ¥L®°��¥ ðâó¤ß$ë+Ü0åT�¹£J�_ º�¹£J�[÷N�[óÅà�Ú³Ûâë+ÜLà�ït» ÜLà,ìêß$ëâð � îâë�îÅåãçB�¹¼J¼J¼Â÷

� ¢¹�>Ö&÷ � ÷ � ÷9«¾×�ß$àãÜ+÷ � É+¦§¦e�Â®Å� �,�+�7�P®°¯_¢G¥¾½p�¤¥L®¤�7�7�+¡e����É0��¥��,�0¥�� ÷ ��àãÜ0Û�çãÚ³é�Ü�ï;«aß+ìêì
þ Û�ç�ÜLà,ÛÅß$çãÚí×�ÛÅß+ìªð�M�£J¡J¿[÷

� ¿o� þ ¥*Ö��[çãß+ÛÅÝÅß$à�ÝE�ºM�¿¹¼?¡[ð�À{ß$à,é�Þ/�¹¼J¼J¼Â÷ L îÅÛÅé�çãÚí×�ÛÅß+ì��Âß$æPÜLçDè ×+æ[¥�ìíÜ0é�ç�à�Ú³éLß+ì�ä�¥�ìíÜ0é�ç�àã×�Û¤Ú³é
äÁ��àã×+ë+à,ß+Ø�ØÎß$Ù¤ìíÜÁ¥�ìíÜ0é�ç�àã×�ÛÅÚ³é��Âß$æPÜLçDè�ï � Ü0ìêß$ç�Ü0Ý]�[èÂå�ç�Ü0ØÎå0÷

� �o�§Â.×�ÛÅß+ìêÝf¥�÷?Ã1Û[îâçãÞG÷~Ä¾×+ç�Ü0å�×�ÛqçãÞâÜ5û;ß+ÛK¥�ØÎÝâÜ � ×�ß+å�é�×�ÛÅåãç�à,îÅé�çãÚí×�Û�×+æ°óÅà,Úí×+à�ÚíçDèmÝÅÜ0ý�îâÜ0å�Å
� ÛsÚ³Û¤å�ç�à,îÅé�çãÚíû+ÜlîÅåãÜl×+æ�à,Ü0éLîâà,åãÚí×�ÛB÷qÀ{Ü0Ø�×Îç�×_�¿ÜLç�ÜLà.û$ß+Û�¥�ØÎÝÅÜ � ×�ß+å0ð(À{ß$à�é,Þ�M�£?�J��÷

� �_�(�uß�è[ÛÅÜÆª îâòüß+ÛÅÝ �[ç�ÜLû+ÜÆÀ épÃlÜLÜLû+ÜLà0÷���ÜLÙÅÙ¤ìíÜ�Ç ßñì³ß+ÛÅë�îÅß$ë+Ücæ�×+àgó°ß$à,ß+Ø�ÜLç�à,Ú³åãÜ0Ý
ß+Û¤Ý àãÜ0é�×�Û*�¤ë�îâà�ß$Ù¤ìíÜ ÞÅß$à,Ýâá�ß$àãÜ+÷ þ Û � ÷Á«.ß$àãç�Ü0ÛÅå�ç�Ü0ÚêÛöß+ÛÅÝ � ÃlÜLÜLû$ß+ì³ì³Ú³ò°ð&Ü0ÝÅÚíç�×+à�åLð
�5��É���¥,¥,©$�P®°¯$� Éa�s�PµÂ¥�È��Pµ � ®¤�D¥���®°�+�7� É$®°�$¡}È�É$�4É���µ[É�ÄüÉ$®r²�� ¥L¡ ©g����É¾¯����$¦q¦Î�n³L¡í¥{¨BÉ¾¯��7�
´·²y��¨Áµ ÊJÈ ¶ ð�û+×�ì³îÅØÎÜrM�¢n¡{�c×+æ ¨ ¥,�0�·�Â��¥	¸oÉ+�D¥�� � ®¼� É$¦aÄ§�â�D¥��ú¢"�0� ¥L®°��¥ ð5ó¤ß$ë+Ü0å�£_ §M�¡[÷
�ÂóÅà,Ú³Ûâë+ÜLàãït» ÜLà,ì³ß$ëâð;�[ÜLóÅç�Ü0ØoÙ>ÜLà�M�£J£J¡[÷

� ¡o�u­q÷~À é�Ö�ß+å�òÂÚ³ì³ì�ß+ÛÅÝ9­q÷~À Ú³ì³ÛâÜ+÷�«.ß$à,Ýâá�ß$àãÜ¸ÝâÜ0åãé�à,Ú³óÅçãÚí×�Ûuß+ÛÅÝ�û+ÜLà,Ú	�"éLß$çãÚí×�Û�î¤åãÚ³ÛâësçãÞÅÜ
Ö þ¼� Ö � ªYå�èÂå�ç�Ü0Ø ÷ ø¿Ü0é,Þ¤ÛÅÚ³éLß+ì � ÜLó"×+à,çY«|Â »aïÉ�G¢$ï�£{�[ðfÂ.ÜLó¤ß$àãçãØ�Ü0Û�ç ×+æsÖ*×�Ø�ó¤îÅç�ÜLà
�âéLÚíÜ0ÛÅé�Ü+ðË©.ÛÅÚíû+ÜLà,åãÚ³çDè}×+æÏ�[ç�à�ß$çãÞÅéLìíèÂÝâÜ+ð(��îÅÛÅÜ�M�£J£{�[÷

� £o� þ Û�ç�ÜLà,Ú³ØÌÂ.ÜLæPÜ0ÛÅé�Ü��[çãß+ÛÅÝÅß$à,ÝE¼J¼;ï�¿G¢¸ÚêåãåãîâÜ�M$ð¤À{ß$à,é�Þ9M�£J£J£[÷ � Ü0ý[îÅÚíàãÜ0ØÎÜ0Û(çãå¾æ�×+à��Âß$æ�ÜLç
è
� Ü0ì³ß$ç�Ü0Ý�¥�ìíÜ0é�ç�àã×�ÛÅÚ³é�«.ß$à,Ýâá�ß$àãÜmÚêÛ�ÂaÜLæPÜ0ÛÅé�Ü�¥�ý[îÅÚíó¤Ø�Ü0Û�çL÷

� Mp¼G�>Ö5ß$àãàã×�ì³ì�À{×+àãë�ß+ÛG÷ �5��É¾¯����+¦§¦q�P®°¯�²G��É+¦ ¢+ÄÅ¥ã�L� Í����+�7�7É+®â� ÷ ��àãÜ0Û�çãÚ³é�Ü�ï;«aß+ìêì ðmå�Ü0é�×�ÛÅÝ
Ü0Ý¤ÚíçãÚí×�ÛGð�M�£J£G¢â÷

� MJMH�§¥¾÷ ï � ÷1¦&ì³ÝâÜLà,×+ëâð � Û¤ÝâÜLà,å���÷ � ß�û[ÛGðyß+ÛÅÝ��+Ü0ÛÅå�©aì³à,Úíòd�[ò;ß$ò[ò+ÜLÙ§Î�ò"÷ � Ü��"ÛÅÚ³Ûâë�åãè[å�ç�Ü0Ø
à,Ü0ý�îÅÚ³àãÜ0Ø�Ü0Û�çãå�ç�×ÇóÅàã×+ë+à�ß+Ø�åãó"Ü0éLÚë�°éLß$çãÚí×�ÛÅåL÷ þ Û ² É$��¦��+¡ ­ ¥L�Pµ[É�©;�Ï�LÉ$�YÐ�¥ã�$¡ÒÑ Á ��¦�¥
� É+¦¾Ä¤�Â�7�P®°¯ ð¤ó¤ß$ë+Ü0å�Mp¼n�� §M��G¢â÷§�ÇÚ³ìíÜLè+ð5M�£J£J�[÷

w{õ


