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`bac'd egfghiajkf�l m	n6lohic<pqfrae$sqtu^a�jYt�aUvYw�jYu^xUae&yzu^f|{}l m	n6~<u�td �UlYv'n6~<u�tdo�ol'vk�|���U�o�o����w�sq�
>	�	>�;q�NCM8A�';������k����C�8 L�]<�&GqK?�EK?I	O��<K?X?[�[��rHJ�?Q�T^QE[?�
�\do~<l�lY����aNyzaNd e&t&~�vq��a��qu�d}skfrpY�qu lUy�¡�lUezfr~�vY¢£p<er¤Yd jY¥Sv'n£�§¦Y¨N©o� ª!w�sq�
«}¬ 8A�8A�k�¯®!CM;q°6� ¬±¬ � [?�kH GMHJ]<��T QSX�K?²<]<�k�k]SOF³�V�]<´SHJ�?Z?]Y�	TW�b²YZ\T^_?]
�¶µ	�	m:lUe�¢£u^lU·^lU�ou�td ·?n6{�¤Saerj<a�fru t�yv<`bacqfN¸6sqt&~?¹lo·^¥Ulocqm|v'sqc'a�hidoj<jYyzfge&d ºUa��U»¼�o½ ���P�F¾!¹pY¤<u^jY�oaj?v'¿�aerh¼d j�{

ÀÂÁbÃUÄqÅ<Æ�ÇSÄ
��j*u^jkfgpYuWfru^xUa}d c<c<erlUdUt&~�fgl�pqfru^· u Èu j<��p<j<·�d ¤Sa· a��
�<dPf&d4u^j#¥oaerj<a�·WÉÊ¤Ydoyga��Rt�·�doyryguWË't�dPfru^lUjido·^�UloeruWfr~<h¼y
u y�fgl¯ygu hRcY·^{¯fgera�d f$fg~Ya�p<j<¥�j<lPÌ�j�·�d ¤Sa·�ybdUy$dU��É
�quWfru^lUjYd ·,lUcqfgu hiu^ÈNdPfgu lojÍxPd eru do¤<·^aNy¸�ÎYloe�h¼d er�ou jqÉ
¤Ydoyga��3·^lkygy¼m:p<jYtÏfru^lUjYy�v£lUj<a�tdojÐx�u aÌÑfg~<u�y#docqÉ
c<eglkdot&~Òdoy�dPfgfga�hRc<fgu j<�Ófgl§· a�d erjÔ· lPÌ�ÉÕ�qajYygu^f|{
yza�cYd e&dPfrloe&y¸×Ö�lPÌ£axoa�e�vFfg~<u�y*u y�dØ~Yd e&�§loc<fgu^É
hRu È�d fgu lojÓc<erlo¤<· ahÙfrlÚyzlU·^xUaÍu jÓf|{�c<u t�d ·�ygahiu^É
yzp<cSaerx�u yga��3yzafzfru^j<�kyRÌ�~<aera¯pYj<· do¤'a�·^aN�3�YdPfrdÍu�y
d ¤<p<j'�<d jkf�¸Ð¾�~<a�c'lUc<p<·�d e}¾MerdojYyr�qpYtÏfru^xUa-s�Û��
d · �oloeru^fg~<hÜu y£d4·�d ¤Sa·^ÉÊygÌ�uWf&t&~<u j<� ÉÊegafge&d u j<u j<�Ýc<egloÉ
t�a��<p<ega�fr~YdPf�u�y�¥�j<lPÌ�j#frl¼¤'a�ygpYyrt�a�cqfgu ¤<· abfrl¼·^loÉ
td ·ohRu j<u h¼d<¸��ÕjÝfg~<u�y�cYdoc'a�e�vNÌ£a	c<era�ygajkf?d��o· lo¤Ydo·
locqfru^hiu È�dPfru^lUjÞm:e&d hia�Ì6lUeg¥*m:loe}ygahiu^ÉÊygp<cSaerx�u yga��
ßÝaerj<a·¯hidUt&~<u j<a�yÞÌ�~<aeraØd jàaNdoygu^a�eÞc<erlo¤Y·^a�h
u y�c'd e&d hia�fregu�tdo·^· {Ô�qam:loerhRaN�Üfgláfg~YaÚloeru^�Uu^j'd ·
~Yd e&�ÞcYeglU¤<·^a�hâd jY�3hiu^jYu^hiu Èae&y¼d era�yzhil�l fr~<·^{
fge&dot&¥oaN��¸,ãbpYe6d cYc<eglkdot&~iu�y	hil fru^xPdPfra��im:erlohä�qaÉ
fgaerhiu^jYu yzfgu�t�d j<j<aNd · u^jY�$fra�t&~<j<u�åkp<a�y,dojY�Fu j�xolU·^xUa�y
d-yga�åkp<a�jYt�a¼lom£tloj�xoaæçlocqfru^hiu È�dPfru^lUj�c<eglU¤<· ah¼y
fg~Yd f#d era-aæ<dotÏfr·^{3d jY�Ða�è}tu^a�jUfr·^{3yzlU·^xUa���¸êé*a
c<egaNyza�jkf6ahic<u eru t�d ·SegaNyzp<·^fry\loj#ygaxUae&d ·Syz{�jkfg~<afgu�t
d jY�Rera�d ·qÌ£loer·��F�<d frdoyga�f&y�fg~Yd f6�qa�hRlUjYyzfge&dPfga£fr~<a
a�ëEa�tÏfru^xUaj<aNygy�lom�lUp<e�d cYc<eglkdot&~�¸

ì	í�îkï Ä�ÅYð�ñbò$ÇSÄ<ó|ð ï
�Õj*fr~<u yÝc'd cSaeNv?Ì£aitlojYygu��qae�fg~Ya}yza�hRu^ÉÕyzp<cSaerx�u yga��¶·^aNd erjqÉ
u j<�$doc<c<erlUdUt&~�¤'doyga��Ýloj4lUcqfgu hiu^È�u^jY�$era�opY· doegu È�d fgu loj�lo¤qô|aNtÏÉ
fru^xUa4m:p<jYt�fgu lojYy	ô|lou jkfg· {#lPxoa�e�d}t�lUjkfgu jkpYlopYy�ygcYdota4l m,m:p<jYt�É
fru^lUjYy�dojY��d��qu�ygtegafga}ygcYdota¼l m�p<j<¥�j<lPÌ�j�·�d ¤Sa·�y¸�¿�u^xUaj
d*¤<u jYdoeg{õt· dUygyguWËStdPfru^lUjõc<erlo¤<· ahöÌ�uWfr~Ð÷�·�d ¤Sa· a��3a�æ<d hRÉ

ø6ùkùqú&ûü|ýÿþ��¯ýWþ������	��
�
������������������
���� �!#"����$
%���'&��(�(���'&*),+-����.�	
%�/
%�0�%
1���324&5�����6� 
�78
&�����������9;:�ý=<</>?�@Uü/��AB9�:<øC9�D�E�E*F;GIHIJ�ù�K�L
ü|ýM��A�<NDOE*E�FP?�KQ</AUú�û�@;</A�J�üSR(>�TUSJ	V	þkúrüSR(>�T%G

cY·^aNy1W�XZY�[�\;Y�]�^Y�_a` dojY��b#p<jY· do¤'a�·^aN�ia�æ<d hic<· a�yNW*XZcd ]*ed _a` voÌ£a
ygaa�¥Þd*egaNd ·^É xPdo·^p<aN�õm:pYjYtÏfru^lUjgfihçdojY�Âd*· do¤'a�·^u j<���-c hkjW*\'c h`mlOlOl \'c he ]onpW�q4¨;[	r!¨�]5e¶m:lUeifg~<a¶p<j<·�d ¤Sa· a��Â�<dPf&d<v£¤�{
yglo· x�u^jY�ts
u f h [g� c h5v j doeg�Uhiu^jw;x�y{z}| ~��6x��S� ` | `��%�I� u fi[z� c v j��

½1� f �S�� r
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^� Y�_a`I� u \�Y$f u XZY v�v r � cb
e�
d _a`8��� \ cd f u X cd v%�

ygp<¤qô|a�t�f�fglts ¨b
e�
d _a` h¼dPæ u �t[�\ cd v j�� u ¨ v

Ì�~Yaera � s���� � u y-d�· lUyry}m:p<j'tÏfgu loj?v1� � u y-dõ��aÉ
cYeglq�qpYtu^jY�Í¥Uaerj<a·�Ö�u · ¤'a�ezf#ygcYdota u ��ß4Öbs v l m$m:pYjYtÏfru^lUjYy
Ì�u^fg~3¥oa�egj<a�·��Þv � [ � c�d era}era�do·WÉÊxPd · p<a���cYdoerdohia�fga�ery�v,d jY�
� �qa�j<l fra�ybfg~Ya¼lo¤qô|aNtÏfgu xoa!m:p<jYt�fgu loj�¸i¾�~<a¼t�lUjYyzfge&d u jUfÝu jqÉ
tloerc'lUerd fgaNy	c<eru^lUe6¥�j<lPÌ�· a��<�oabdo¤'lUpqf£t· dUygy£e&dPfru^lkyO� � u�y\fr~<a
m:e&dot�fgu loj�l m,fr~<aFj�p<h!¤'a�e�l m�p<j<·�d ¤Sa· a��ça�æ<d hic<· a�y�¤Sa· lojY� É
u j<�Rfglifr~<a4cSlUyguWfru^xUaÝt· dUygy�¸
é*a �qa�ËYjYa fr~<a a�ëEa�tÏfru^xUa · lUyry m:p<jYtÏfru^lUj � clPxUae×d j p<jY· do¤'a�·^aN� a�æ<dohRcY·^a�X doy � c u f u X v�v j
hiu jQ� � u f u X v�v [ � u qCf u X v%v�� t�loerera�ygc'lUjY�qu j<� frl h¼d ¥kÉ
u j<�Ødoj§locqfru^h¼do·Rt&~<lUu ta�m:loe¶fg~<a3p<j<¥�j<lPÌ�j§·�d ¤Sa·Flom�X�¸
¾�~�pYy�v�loj<a td j m:loerhFp<·�dPfraØd j aNåkp<u^xPdo·^a�jUfÂt�lUjUfru^j�p<lUpYy
lUcqfgu hiu^ÈNdPfru^lUjÜc<erlo¤Y·^a�h lPxoa�e�� � d · loj<aUv¼Ì�uWfr~ � d jY�

� cbdUy}fr~<a¶· lUyry#m:p<jYtÏfru^lUjYy¯lPxoae¯· do¤'a�·^aN�Úd j'�êp<j<·�d ¤Sa· a��
aæ<d hic<· a�y�era�ygc'aNtÏfgu xoa�·^{U¸
Î�u �op<eraR¨byg~<lPÌ�y	fr~<a4yz~'d cSablom � cSm:lUe£tlohihiloj¯t&~Ylou�t�a�y6l m

� ¸	s�u^j't�aÝyzh¼d · ·YlUpqfgcYpqfry�d era�cSajYdo·^u ÈaN��vq�qa�tu ygu loj}¤Slop<j'��É
doegu a�y\fg~'dPf�cYdoyry6fg~<erlopY�o~#d!·^lPÌ�ÉÕ�qa�jYyzu^f|{iega��ou loj¯u^j#fg~<aÝu jqÉ
cYpqf#yzc'dot�a�d era�c<era�m:aerera���¸Ð¾�~kp'yv6fg~<u�y¼h¼d�{�¤Saçyza�ajÂdoy
d!�oa�j<ae&d ·Ed cYc<eglkdot&~im:lUe£ygahiu^ÉÊygp<cSaerxku�yga��}· a�doegjYu^j<�!¤Ydoyga��
lUjÞfr~<a��O =¡0¢	£�¤O¥m¦5¢§¢	¡'¨,©8£$ª¬«�ts�fg~Yaçdoyryzp<hicqfru^lUjÞfr~YdPf¼fr~<a
fregpYa��qa�tu ygu^lUj¯¤SlopYjY�<d er{}�ql�a�y�j<l f�t�p<f$�<dPf&dRt·^p'y|frae&y¸
¾�~YaRtlohF¤Yu^jYd fglUegu�d ·MjYdPfrp<ega!l m	fr~<u�ybcYeglU¤<·^a�h �qp<a!fgl¯�<u yzÉ
tegafga	·�d ¤Sa·UxPd eru do¤<·^aNyvNloeMa�åkp<u xPd · ajkfg· {ov�fg~<a6j<loj<ÉÊtloj�xoaæ�u^f|{
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(a) Hinge Loss

f(x)

lo
ss
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(b) Quadratic Hinge Loss

f(x)
lo

ss
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(c) Squared Loss

f(x)

lo
ss
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(d) Logistic Loss

f(x)

lo
ss

lomEfg~<a�aëSaNtÏfru^xUa�·^lkygy�m:p<jYtÏfru^lUj � cYhido¥oaGM6åUj?¸<¨$d4�qu^è}t�p<·^f
cYeglU¤<·^a�h�¸ên6p<ererajkfg· {õd�xPd u · do¤<·^a�d cYc<eglkdot&~<aNy u Û	d c<jYu^¥ON
s�fgaeru j�v�¨�¦��o�0��¢£aj<jYa�fzfGNÜ`$a�hRu eraÈov�¨N¦o¦U¦ v m:lUe��o· lo¤Ydo·SlUcqÉ
fru^hiu È�d fgu lojçlomPM6åkjõ¨4m:loeÝs�Ûb�¶ybdoega�pYj<egaNd · u yzfgu�tdo·^· {¯yg· lPÌ
m:lUe�f|{�c<u�tdo·MygahiuWÉÕygp<c'a�egx�u�yzaN��c<erlo¤<· ah¼y�Ì�~Yaera�p<j<·�d ¤Sa· a��
�YdPfrd�u yMc<· ajkfgu^m:p<· ¸	ãbjÝfr~<a£l fg~Yae?~'d jY��vPh¼dojk{�era�t�a�jkf�fgaNt&~qÉ
jYu åkp<aNy uRQ lUdUt&~<u^h¼y�v\¨N¦o¦o¦t��n6~'d cSa· ·^aSNUTSu aj�v�½ �U�U©'�	n6lo·^É
· lo¤SaegfbafÝdo·±¸ v�½ �o�k©'��¿Ýd egfgj<a�e$afÝdo·±¸ v�½ �o�k© v doegaFygpYyrt�a�cqfgu^É
¤Y·^a£fgl�· l�t�d ·�hiu^jYu^h¼d�lojR�quWè}tp<·Wf�era�do·kÌ£loer·���t�·�doyryzu^Ë't�dPfgu loj
cYeglU¤<·^a�h¼y¸
¾�~Ya4hidou^j�tlojkfgeru^¤Ypqfgu lojYy�lom,fg~<u�y�cYdoc'a�e$d era4yzp<hih¼d eru Èa��
dUy�m:lU·^· lPÌ�y�s u ¨ v éÍa-c<era�ygajkfRdÍ�qa�fraerhiu^j<u�yzfgu�t¯doj<j<a�do·^u j<�
m:e&d hia�Ì6lUeg¥*m:loei�U·^lU¤Yd ·�loc<fgu hRu È�d fgu lojÐl m�lo¤qô|aNtÏfgu xoa¯m:p<jYt�É
fru^lUjYyÍl m¼fg~Yaõm:loerh u^jVM6åkj ¨o¸×ãbpYeÍd cYc<eglkdot&~á�oa�j<aegÉ
d fgaNy#dÞyga�åkp<a�jYt�a¶l m�loc<fgu hRu È�d fgu lojêc<erlo¤Y·^a�hiy¯d c<cYeglkdot&~qÉ
u j<�¼fr~<a��Uu^xUaj�c<erlo¤<· ah Ì�uWfr~��oe&do�qp'd · ·^{}u jYtegaNdoygu^j<�}tlohRÉ
cY·^aæ�u^f|{o¸ ¾�~<a�yga¶lU¤qô|a�t�fgu xoaÍm:p<jYtÏfru^lUjYy�d era¶· lqtd · · {êhRu j<u^É
hiu ÈaN� ��fg~Ya¯yglo· pqfgu loj�m:lUe�loj<a#c<eglU¤<· ah�u y!yza�a��qaN�*fglçfr~<a
jYa�æ�fõdoy¶fg~<aÂu j<uWfru do·i�op<aNygy�¸�¾�~<u�y�y|frerd fga�U{ÓmAd · · y*u jÜd
t· dUygyMl m'~<lohil frloc�{4loc<fgu hRu È�d fgu loj�hiafg~<lq�<y�v ao¸ �Y¸ v ygaa u ¡�loÉ
ta��<do·"N é*eru^�U~UfNvR½o�o�o�t�#`bp<j<·�d�xk{WN�ã�X ��a�doeg{UvR½o�o�U© v v
dojY��tdoj�¤'aFdo· ygliu^jkfraerc<egafgaN�¯u j�fga�egh¼y�lom�hid æqu^h!p<hÑa�jqÉ
freglUc�{¼c<egu jYtu^c<· a�y�dojY�#�qafga�eghiu j<u yzfgu�t�xPd eru dojUf&y\lom�yzfglqt&~YdUy|É
fru t�yga�doert&~�fra�t&~<jYu åkp<aNy u ��lUygaov$¨�¦o¦U» �£Ö�l m:h¼doj<j2N ¢6pY~qÉ
h¼doj<j�v#¨N¦o¦�� v ¸â�öega�· d fgaN� t�·�doyryçlomRfra�t&~<jYu åkp<aNy¶u�yçfr~<a
¿�e&do�<pYdPfra��Ú¡$lojqÉzn6loj�xoaæquWf|{Ðhia�fg~Yl��Øl m u ¢£· do¥oaYNZTSu yzÉ
ygaerh¼d j�v,¨N¦o»k� v ¸4s�lohia!egaNt�ajkf�Ì6lUeg¥�lojÍyza�hRu^ÉÕyzp<cSaerx�u yga��
· a�doegjYu^j<�ÝÌ�u^fg~#ygu hRu ·�d e�hil fru^xPdPfru^lUj}d c<cSa�doery,u j u n6~Ydoc'a�·^· a
af�do·±¸ vS½o�o�o� v ¸ u ½ v é*a!�qa�egu xoa�dojY��axPd · pYd fgaFdojçd ·^fgaerjYd fzÉ
u j<�-t�loj�xUa�æ�locqfru^hiu È�dPfru^lUjçc<erlqt�a��<p<egaFÌ�uWfr~<u^j¶fg~<u�ybm:erdohia�É
Ì£loer¥E¸4¾�~<u y�hia�fr~<lq�Ít�d jçp<fgu ·^u Èail ëSÉ fg~<aÉÊyg~<a·^m\lUcqfgu hiu^ÈNdPÉ
fru^lUj�fgaNt&~<j<u�åkp<a�y$m:loebega��op<·�d eru^ÈNdPfru^lUj�do·^�UloeruWfr~<h¼y¸�ÎYloe�a�æ�É
dohic<·^aUvquWf�{�u a·��<y�d!· doeg�Ua�yrtdo·^a4ygahiuWÉÕygp<c'a�egx�u�yzaN�#� � É|s�Ûb�
m:lUe	yzc'd e&yzaUvP·^u j<a�doe	yzafzfru^j<�ky u s�u jY�q~�Ì�d j<u�NØßÝaa�ezfr~<u vU½ �U�o� v
Ì�~YajRu^hic<· ahiajkfra��!u^jit�lUjPô|p<jYt�fgu lojFÌ�u^fg~iygc'aNt�u�d · u^È�a��!c<egu^É

h¼do·Rhiafg~<lq�<y u ßÝa�aegfg~<u�NÙ`ba�n6lUyzfgaUvi½o�o�k© v ¸ u � v é*a
cYegaNyza�jUf$doj�a�æqcSaeru^hiajkf&d ·Myzfgp'�q{-�<ahilojYyzfge&dPfru^jY�ifg~<a�u hRÉ
cSloegfrdojYt�a¼lom6fr~<a}u��qa�d�lom�doj<j<aNd · u^j<��lUj�yza�hRu^ÉÕyzp<cSaerx�u yga��
f&doyg¥qy¸3ãbjÐyzlUhRa��qu^è}t�p<·^f}t�·�doyryzu^Ë'td fgu lojõcYeglU¤<·^a�h¼yv	lUp<e
hiafg~<lq�<y�yz~YlPÌ yzu �oj<u^Ë't�d jkf$u hRcYeglPxUahiajkfry$lPxoa�e$t�lUhRcSa�fgÉ
u j<�ád · �olUegu^fg~<h¼y�¸Ùéê~<aera�dUy*egaNt�ajkf*a�ëEloegfryÍm:loe�yglo· xku j<�
M6åkj�¸¼¨Â~Yd�xoaÐ· doeg�Ua· {Óm:l�tpYyryzaN�ÔlUjÜh¼d er�ou jÔ· lUyry*m:p<jYt�É
fru^lUjYy�v6lUp<e¼a�æqcSaeru^hiajkf&d ·�yzfgpY�q{3yz~<lPÌ�yRfr~YdPfifr~<açt�·�doyryzu^É
t�d ·�ygåkpYdoegaN�3· lUyry}t�d jÚd ·�ygl�¤'aÍxoaer{ÞaëSaNtÏfru^xUa�m:loe#ygahiu^É
ygp<cSaerx�u yga��¯·^aNd erj<u j<�iÌ�uWfr~<u^j-fr~<u y�m:erdohRa�Ì6lUeg¥E¸
¾�~Yu y\cYd cSae£u y6d ererdoj<�oaN�!dUy�m:lU·^· lPÌ�yOsM�Õj#yga�tÏfru^lUj#½ÝÌ£a�lopqfgÉ
· u j<aÍ~Ylohil frloc�{3hiafg~<lq�<y�d j'�Ú�qa�fraerhiu^j<u�yzfgu�tÍdoj<j<a�do·^u j<�
m:lUe��o· lo¤Ydo·SlUcqfgu hiu^ÈNdPfru^lUj�¸6ãbp<e�d · �olUegu^fg~<h¼y�d era�c<egaNyza�jkfga��
u jêyzaNtÏfru^lUjYy}��d j'�Þfr~<au e}a�hRcYu^eru t�d ·�cSaegm:loerh¼d jYta-u�y}�qaÉ
yrt�eru ¤'aN�#u jçs�a�t�fgu loj�ªY¸	s�aNtÏfgu lojç©Rt�lUjYt�· pY�qaNy£fg~<u�y�cYdoc'a�e�¸

[�í]\ Å<Æ�Ç#^�ó ïG_ Äa`cbedgf|ð\Á$ÆPfihâó ï ókj òlj
m �RnS�porq�stq'�4q'°��Ou �k��Cvq�B�=
¾�~Ya}u^jkfrp<uWfru^lUj�m:loe!lop<e4m:e&d hia�Ì6lUeg¥�m:lUe��o· lo¤'d ·	lUcqfgu hiu^ÈNdPÉ
fru^lUj u y yzu hic<· { yzfrd fga�� u^j fr~<a m:lU·^· lPÌ�u^jY�Y¸ n6lojYygu �<ae
doj pYjYt�lUjYy|frerdou^jYa�� locqfru^hiu È�dPfru^lUj cYeglU¤<·^a�h#s3Ë'jY�Ww h j
doeg�Uhiu^jyx x{z|~} u w v Ì�~<aeraõfr~<aÐlo¤qô|aNtÏfgu xoaõm:p<jYtÏfru^lUj } u w vh¼d�{Ó~Yd�xoa�h¼dojk{ÓcSlUyryzu ¤<· aõ·^lqt�d ·Fhiu j<u hidY¸â�ÕjYyzfgaNdo�ál m
�<u^era�t�fg· {Ø�qa�do·^u j<�ÂÌ�u^fg~ ygpYt&~ÓdÐc<erlo¤Y·^a�h-vÝÌ£a*ËYeryzf¶t�lUjqÉ
yzfgerpYt�fbd¼era·�dPfgaN���zaNdoygu^a�e��!lo¤qô|aNtÏfru^xUa4m:p<jYt�fgu loj�� u w v ¸�¾�~<a
hiu j<u hRu Èa�ery�lom\fg~Yu ybm:p<jYt�fgu loj�d era!a�uWfr~<aeÝ¥�j<lPÌ�j�v�lUebaNdoyg{
frlÍtlohic<pqfraov�m:lUe!aæqdohic<·^a¯�qp<a¯fglÍtloj�xoaæquWf|{U¸¶é*a#fr~<aj
�UerdU�qpYdo·^· { �qa�m:lUegh fg~<aÂa�dUyz{Ôc<eglU¤<· ah frl fr~<aêloeru �ou jYd ·
cYeglU¤<·^a�h ¤k{ ygcSa�t�u^m:{�u^jY�Ód yzhil�l fr~ h¼d c�viu ¸ aÂdÚ~<lUhil É
frloc�{ � u w�[k� v cYdoerdohRafga�egu ÈaN��¤k{�d#egaNd ·^É xPd · p<aN��x�doegu�d ¤Y·^a
�FvRyglÚfr~YdPf � u w}[<� ` v j � u w v d jY� � u w�[k� � v j } u w v ¸¾6{�c<u�td · · {ovFlUj<a3t&~YlklkyzaNy¶d t�loj�xUa�æá~<lohil frloc�{áyzpYt&~Üdoy
� u w�[k� v j u ¨Pqt� v } u w v r���� u w v Ì�~<a�ega}�������Ñ¨Uv
lUe£dF�o· lo¤Ydo·Y~<lUhil fglUc�{iygpYt&~#dUy � u w�[k� v j } u w v r��c� u w v
Ì�~Yaera�� n � �t[�� v ¸W� h¼d�{Þ¤Sa¶xPd eru a��ÐlPxoa�e#d jêu jkfgaegÉ
xPdo·Eyzfrdoezfru^jY�4m:eglUh��%`�dojY�¼a�jY�qu j<�Rd f�� � v�u^j#Ë<æqa��}dU�<�qu^fgu xoa
yzfga�cYyMloe?¤�{4d�ËYæ�aN�4hFpY·Wfru^c<· u�tdPfru^xUa	mAdUtÏfglUe�¸?éÍa6fge&dot&¥�·^lqt�d ·
hiu j<u hRu Èa�ery$d · loj<�ifr~<aF�qam:loerhid fgu loj�cYd fg~�vSdPf�a�dUt&~�c'lUu^jkf
yzfrdoezfru^jY�!m:erloh fg~<a4c<erax�u lopYyg· {}t�lohic<p<fga���yglo· pqfgu loj?¸
n6· a�doeg· {ov'Ì�~<a�fr~<ae�loebj<l fbfg~<u�ybhRafg~<lq�çygpYt�t�aaN�<y�u j�ËYj'��É
u j<�FdÝ�U·^lU¤Yd ·qhiu j<u hFp<häl m } u w v �qa�c'a�jY�<y6y|freglUj<�o· {�lojifr~<a
t&~Ylou�t�a¼l m�fr~<a}h¼d c � u w}[<� v dojY�*fg~<a#hidoj<j<a�e�u^j�Ì�~Yu t&~
�§u�ybx�doegu a���¸$Î<lUe$�oa�j<ae&d ·Mt&~<lou�t�aNy�m:loebfg~Ya�ygaovSloj<aRtd jYj<l f
�UpYd e&d jkfraa�d4�U·^lU¤Yd ·<hiu j<u hFp<h ygu^j't�a�fr~<aera�j<a�a��¼j<lof6¤Sa$d
c'dPfg~Ru j!fr~<a�xPd eru do¤<· a��Ðt�lojYj<a�t�fgu j<��fg~<a�yga�åkp<a�jYt�a£l mE·^lqt�d ·
hiu j<u hRu Èa�ery�frl#fr~<a¼�o· lo¤'d ·�hRu j<u hFp<h�v�d jY�ÍaxUaj¶u^m\fr~<aera
u�y�lUj<aovUfg~<a�ega�u�y�j<l!d c<eru^lUeguq�UpYd e&d jkfraa£fg~Yd f�fg~<a$hRu j<u hFp<h
era�dUt&~<a���d f�� j � � u y!�o· lo¤Ydo·^· {¶lUcqfgu h¼d · ¸Í��lUega�lPxoa�e�vMu^j
�Uaj<a�erdo·±vofg~<a$locqfru^h¼d ·S�qa�m:lUegh¼d fgu loj¼c<erl frl�tlo·<jYaa��ijYl f6¤Sa
hilUj<l frloj<u�tdo·^· {¶u jYt�era�dUyzu j<�çlUeF�qaNt�era�doygu j<�çu j/��¸ç�ÕjYygc<u^fga
lombfr~<a�yga�· u^hiu^frdPfru^lUjYy�v£u jÐf|{�c<u t�d ·$doc<c<· u t�dPfru^lUjYyv£u^f}u y¼lomJÉ
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frajÍhRlUegaFjYdPfrp<erdo·?frl¯tlojYyzfgerpYtÏf]� u w v fr~Yd j¶fgl#ËYjY�ç�Ul�l��
yzfrdoezfru^jY�¼c'lUu^jkfry�¸��§�ol�lq��t&~<lou�t�a4lom�fr~<a�~<lUhil fglUc�{}m:p<jYt�É
fru^lUj¶d j'���qa�m:lUegh¼dPfru^lUj�c<erl fglqtlo·?dojY�çtdojç�qe&doyzfgu�td · · {#era�É
�<pYt�a£·^lqt�d ·�hiu^j<u h¼d$cYeglU¤<·^a�h¼yMu j�fr~<a�y|f&d egfgu j<�bdojY�!hRu��<�q· a
yzfrdo�oaNyÝl m£fg~<a}lUcqfgu hiu^ÈNdPfru^lUj*cYeglqt�aNygy4do·^· lPÌ�u j<�-fg~<a¼m:lqtpYy
frl¯¤SaRlojçfr~<aR�o· lo¤Ydo·^· {�ega�·^a�x�dojkf$m:a�d fgp<era�ybl m\fg~<ailoeru �ou jYd ·
lU¤qô|a�t�fgu xoa�m:p<jYt�fgu loj�¸

m � m ���-�k���k� sõ8A@�8A=���8����¯@M@���; ¬ 8±@��
`ba�fraerhiu^j<u�yzfgu�t�d j<j<aNd · u^jY��h¼d�{4¤Sa�x�u^a�Ì6aN�!dUy�db~Ylohil frloc�{
hiafg~<lq�êm:lUe-�<a�d · u j<�ÞÌ�u^fg~át�lUhF¤<u jYdPfrloeru do·�loc<fgu hRu È�d fgu loj
cYeglU¤<·^a�h¼y¸�¾�~<u�y!doc<c<erlUdot&~�u j�xolU·^xUa�yÝf|Ì£lÍyzfga�cYy¸*�Õjõfr~<a
Ë'eryzfMyzfgac?v��<u yrt�era�fra	xPd eru do¤<·^aNy�d era,fgera�d fgaN�4doy�e&d j'�qloh x�doegu^É
do¤<· a�y!lPxoaeRÌ�~<u�t&~3dÍyzcYdUt�a¯l m$c<erlo¤'d ¤<u ·^u^f|{��qu�y|fregu ¤<pqfru^lUjYy
u�y¼�qaËYj<a���¸3�Õj3fg~<açyga�tlojY�3y|frac�v6fg~Ya-lUegu �ou jYdo·£cYeglU¤<·^a�h
u�yierac<·�dota��õ¤�{õd�t�lUjkfgu jkpYlopYy!locqfru^hiu È�d fgu lojÐc<eglU¤<· ah1l m
Ë'jY�qu j<�RdR�qu�y|fregu ¤<pqfru^lUj#u j}fr~<u y�ygcYdUt�a�fr~YdPf�hiu^jYu^hiu Èa�y£fr~<a
aæqc'aNtÏfgaN�õxPd · p<a-l m�fr~<a¯lU¤qô|a�t�fgu xoa#m:p<jYtÏfru^lUj�¸õ¾�~<a¯· d fzfga�e
lUcqfgu hiu^ÈNdPfru^lUj-u�y�cSaegm:loerhia��-¤�{¯di~<lUhRlofglUck{#hRafg~<lq�-pYyzÉ
u j<�3j<a�kdPfgu xoa�lom4fg~<a*ajkfreglUck{3l mFdõ�<u yzfgeru^¤Ypqfgu lojØdUy}fr~<a
�ga�dUyz{a�<vqtloj�xoaæ¼m:p<jYtÏfru^lUj�¸\s�cSa�tuWË't�d · ·^{Uv<lojYaÝyglo· xoaNyOs
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Ì�~Yaera w n W�� [¨;]�õdoega-fr~<aç�qu�ygtegafga�xPd eru do¤<· a�y!m:loe¼fr~<a
lU¤qô|a�t�fgu xoa#m:p<jYtÏfru^lUj } u w v v�� u yRd�mAdohRu · {�l m�c<erlo¤Ydo¤<u ·^u^f|{
�<u yzfgeru^¤Ypqfgu lojYy$lPxoa�ecw\v�
 � �<aj<lofga�y$a�æqcSa�tÏf&dPfru^lUjçÌ�uWfr~çera�É
ygcSa�tÏf,frlÝdÝ�qu�yzfgeru^¤<p<fgu lojR°¶d jY��� u ° v �qa�j<l fra�y�fg~Ya£a�jkfgerloc�{
lom6°£¸R¡$l fra!fr~YdPf4u^m � j �-d j'��� t�lojkf&d u jYyÝd · ·�cSlUyrygu^¤<· a
cSlou jkfzÉÊh¼doyry¯�qu�yzfgeru^¤<p<fgu lojYy¯loj�W�� [�¨�]�'v�fr~<ajØfg~<a*�o· lo¤'d ·
hiu j<u hRu Èa�e	°Ih$c<pqf&y	d · ·<u^fry\hidUygy,lUjRfg~<a��U·^lU¤Yd ·qhiu j<u hRu Èa�e
lom } u w v ¸-Î'dotÏfrloeru do·	�qu�y|fregu ¤<pqfru^lUjYy4Ì�~<a�egaifr~<a}doyryzlqtu d fga��
e&d j'�qlohäxPd eru do¤<· a�y£d era�frdo¥oa�j}fglR¤Sabu jY�qa�c'a�jY�qajkf�d era$lUj<a
ygpYt&~çt· dUygy$l m\�qu�y|fregu ¤<pqfru^lUjYy�¸�éêuWfr~ÍygpYt&~çd}t&~<lUu ta4m:loe��}v
fr~<a¯ËYeryzf¼y|fracÞlom �zera·�dPæ<d fgu loj#��frlÍtlojkfgu j�p<lopYy!xPd eru do¤<· a�y
�<lkaNyij<l f}· lUyga�d j�{õloc<fgu hido·^u^f|{o¸ê¾�~<a�f&doyg¥õl mbËYjY�qu j<��d
hiu j<u hRu Èa�e!t·^lkyzaRfglçfg~<a¼�U·^lU¤Yd ·	hiu j<u hRu Èa�e�u j�� u�y4fr~<aj
· a�mJf�frlifg~<a4~Ylohil frloc�{¼hia�fg~Yl��-u j-fg~<a�yga�tlojY�-y|frac�¸
¾�~Ya t&~<lUu ta l mêajkfreglUck{�u j1fg~<a ~<lohilofgloc�{�u yÜÌ6a�·^·^É
hilofgu x�d fgaN� u^j1xPd eru lopYy§lofg~<a�e Ì�d�{�y�¸ �Êmg� u�y j<lUjqÉ
È�aerl*dojY��� u yipYj<egaNy|fregu�tÏfra���v\fg~<a�hiu j<u^hiu Èa�e¼u^j�M\åkj�¸	½
u�y �ou xoa�j�¤�{Ùfg~Ya1¿�u ¤<¤Yy �qu�yzfgeru^¤<p<fgu loj�� h� Y������ u w v j
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P ,.-0/ 132 | ���! 4" �5$ " x'&�(6*%& ¸M�by*�87�1�Yvfr~<a6¿�u ¤<¤Yy?�<u yzfgeru^¤Ypqfgu loj
¤Sa�Uu^j'y,fgl�tlojYtajkfge&dPfra£u^fry	hidUygy	loj!fg~<a��U·^lU¤Yd ·qhiu j<u hRu Èa�e
lom } u w v ¸�¾�~<aera�m:lUegaUvUd�yzfglqt&~YdUy|fru t�lUcqfgu hiu^ÈNdPfgu loj}yzfge&dPfra�U{ov
ygu hFp<·�dPfra��Âd j<jYa�d · u j<� u ßÝu eg¥�cYd fgeru t&¥�af#d · ¸^v�¨�¦U»o� v v6yrd hRÉ
cY·^aNy6t�d jY�qu��<d fgabyglo· pqfru^lUjYy	m:erlohàd!�çd er¥olPx!c<eglqta�yry	Ì�~<lkyza
yzfrd fgu lojYdoeg{��<u yzfgeru^¤Ypqfgu lojRu y�fg~<a$¿�u ¤<¤Yy��qu�yzfgeru^¤<p<fgu loj�vUÌ�~<u^· a
�UerdU�qpYdo·^· {}· lPÌ6a�egu j<�i��¸��Õjç�qa�fraerhiu^j<u�yzfgu�t�d j<jYa�d · u j<�Yv<lUj<a
d fzfrahicqfry$fgl}ËYjY�çd¯�qu yzfgeru ¤<pqfgu loj�u j9�äfg~'dPfbu�y$t·^lkyzaNy|f$fgl
fr~<a¼¿�u^¤<¤'y��<u yzfgeru^¤Ypqfgu lojçu jçfr~<aiyza�jYyza!l m\ß4��ÉÊ�qu xoa�eg�UajYtaov
era�ygp<·^fgu j<��u^jid j!locqfru^hiu È�dPfru^lUj!cYeglU¤<·^a�háfg~Yd f�u y�a�åkp<u xPd · ajkf
frlrM\åkj�¸M½ u ¢£u ·^¤Yegl�a�f�do·±¸ v\¨N¦o¦<¨ v ¸iÎ�u^jYdo·^· {ovMloj<a¼t�d j�d ·�yzl

u jkfga�egc<era�f�fr~<u y$d c<c<erlUdUt&~#u j-fgaerh¼y�l m,h¼dPæqu hFp<h a�jkfgerloc�{
u jqm:a�ega�jYt�a u ��lUygaov�¨N¦o¦o» v ¸
:�í<; b~jäó�=PÃkò�> b�Å@?�ózÃ�b?ñBA b�Å ï b~f�hâÆ,Ç�`$ó ï b?Ã
é*a j<lPÌ d c<cY·^{ �qa�fraerhRu j<u�y|fru tÔd j<j<aNd · u^jY�Üm:lUeØyglo· xku j<�
M6åkj�¸q¨�Ì�~<u t&~Ru jkxUlo· xoaNy�dbhiuWæRl mE�qu yrt�era�fra�d jY�Rt�lUjUfru^j�p<lUpYy
xPdoegu�d ¤<· a�y�¸i¾�~<a¼�qu yrt�p'ygygu^lUj*do¤'lPxUa!hilofgu x�d fgaNy4d-tlojkfgu j�pqÉ
lUpYy�lo¤<ô|a�tÏfru^xUa�m:p<jYtÏfru^lUj�v
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Ì�u^fg~ÞegaNyzcSa�t�f�fgl¶d¶�qu yzfgeru ¤<pqfgu lojÞ°Øloj��ac£dojY��u jYt�· pY�qu j<�
a�jkfgerloc�{¼l m,°Þdoy�dR~<lUhil fglUc�{ifgaerh�¸	¾�~�pYyvqÌ£a4~Yd�xUa;s
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Ì�~Yaera�° j u �8` l�lOl � e v d jY�J�iY�h¼d�{F¤Sa�u jUfraerc<era�fgaN�¼doy,fr~<a
cYeglU¤Yd ¤<u · uWf|{¼fr~YdPf1\'cY j ¨o¸
¾�~Yu y�lU¤qô|a�t�fgu xoabm:p<jYtÏfru^lUj#m:lUe�d�ËYæ�aN� � u y�hiu j<u hRu ÈaN�#pYjqÉ
�<ae�fr~<a}m:lU·^· lPÌ�u j<�çt�·�doyry�¤Ydo· dojYt�u j<�¶tlojYyzfge&d u jkf�v�u^jÞc<· dUt�a
lomMfr~<a4¤Ydo· dojYt�aÝt�lUjYy|frerdou^jkf�u j M6åkj�¸�¨;s
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�by	u j¼fg~Ya�m:loerhFpY· d fgu lojil m u�Q lkdot&~<u h¼yv<¨N¦o¦U¦ v v � u y	fgera�dPfra��
dUy¯dÞpYygaegÉ c<erlPx�u �<a��ÂcYdoerdohRafga�e�¸Ü�Êf-h¼d�{êd ·�yzlÞ¤'a*a�yzfgu^É
h¼d fga��¯m:erlohàfr~<a4·�d ¤Sa· a��-a�æ<d hic<· a�y�¸
¾�~Ya yglo· pqfru^lUjâfgl�fr~<a locqfru^hiu È�dPfru^lUj�cYeglU¤<·^a�h d ¤SlPxoau fih* [g°ah * v j doeg�Uhiu^j w;x�y z | � x@K L�| `�M � � * u fi[z° v u�y�frerdUt&¥oaN��doy
fr~<a�cYdoerdohia�fga�eL� u�y�· lPÌ£aera��#fgl}�<¸£¾�~<a4ËYj'd ·?yglo· pqfgu loj�u�y
�Uu^xUaj�doyCfih j · u h *�N L fih* ¸	�Õj�cYerdUtÏfgu�t�aUvqÌ6a4hilUj<uWfrloe�fr~<a
xPdo·^p<a\l mkfg~<a6lo¤qô|aNtÏfgu xoa,m:pYjYtÏfru^lUj4u^jÝfr~<a	loc<fgu hRu È�d fgu loj4cYd fg~
dojY��era�frp<erj�fg~Ya�yglo· pqfru^lUjFt�lUegera�ygc'lUjY�qu j<��frl$fr~<a£hRu j<u hFp<h
xPdo·^p<a4dUt&~<u^a�xoaN��¸

O �RnS� « °M�N8Rsõ8�Po;q�N8RqS@
ÎYloe¼d j�{*Ë<æqa��ÞxPd · p<a¯loml��v,fr~<a�c<erlo¤<· ah1u j M6åUj'y¸,ªYv�©
u�y£locqfru^hiu ÈaN�#¤�{}d ·^fga�egj'dPfgu j<�!fg~<aÝhiu j<u^hiu È�d fgu loj#lPxUae1fmn� � d jY�Í° n � � [�¨ � e�egaNyzcSa�t�fgu xoa· {o¸¼Î�u^æ�u j<��°£v�fg~Ya¼hRu j<u^É
hiu È�d fgu loj�lPxoa�eQf3t�d j�¤Sa¯�qlUj<a¼¤�{*yzfrdojY�<d e&�¶fga�t&~Yj<u åkp<aNy
m:lUe!yglo· x�u^j<�¶Ì6a�u^�U~Ufra���era�Up<·�d eru^ÈNdPfgu loj*c<erlo¤<· ah¼y�¸¶Î�uWæqu j<�f�vYfg~<aFhRu j<u hiu^ÈNdPfgu loj�lPxUae�°Ðtd j�do· ygl¼¤'a!�qloj<aFa�doygu ·^{-doy
�<a�yrt�eru^¤Sa���¤Sa· lPÌ4¸�éê~<u ·^a#fg~<a¯loeru^�Uu^jYdo·	c<erlo¤<· ah�u�yFj<lUjqÉ
tloj�xoaæ�v�¥oaa�c<u j<�¶lUj<a¯¤Y·^lqt&¥�l m$xPdoegu�d ¤<· a�yFË<æqa��Þ{�u^a�· �<yRd
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	��	�����	��������������	�������� �"!#�$��	&%'��(�)*���,+�	�����-/."���,�����102���43	������
tloj�xoaæÍlUcqfgu hiu^ÈNdPfgu loj�cYeglU¤<·^a�h�lPxUaeÝfr~<a#lofg~<a�e�¤<· l�t&¥*l m
xPdoegu�d ¤<· a�y�¸!¢£lofg~çfr~<a�yga¼t�lUjkxUa�æçc<erlo¤Y·^a�hiyÝt�d j*¤'a¼yglo· xoa��
aæ<dotÏfr·^{ d jY� a�è}t�u ajkfr·^{U¸ �$jádU�<�qu^fgu lojYdo·�do�qxPdojUf&d �Ua¶l m
ygpYt&~}¤Y·^lqt&¥ilocqfru^hiu È�d fgu loj#u�y\fg~Yd f£u^f�do·^· lPÌ�y	aè}t�u ajkf�do·^�Ul É
eru^fg~<h¼y�m:loe,frerdou^jYu^j<��¥oa�egjYa·qt�·�doyryzu^ËYa�eryMfglÝ¤Sa�pYyzaN�!�<u^era�t�fg· {
Ì�u^fg~Yu^jFfg~<a£�qa�fraerhRu j<u�y|fru t6d j<jYa�d · u j<��c<erlqt�a��<p<egaU¸�é*a\j<lofga
fr~YdPf�dÚygu^hiu · doeÍd ·^fga�egj'dPfgu j<�ÚlUcqfgu hiu^ÈNdPfru^lUjÔygt&~YahiaõÌ�doy
cYeglUc'lkyzaN�õu j u ¿Ýd egfgj<a�eia�f#d · ¸ v£½ �U�U© v u jÐfg~<a�t�lUjkfga�æ�f¼l m
ygahiu^ÉÊygp<cSaerx�u yga��3·^lU�ou�y|fru t-era�UegaNygygu^lUj�¸ÐéÍa�j<lPÌ c<erlPxku��qa
yglohia4�qafrd u ·�y¸

� ²<³EHJ�bH�� HJ�?Z f��U[M����H��?]<_3°
¢£{�fr~<a¼��acYegaNyza�jUfraebfg~<a�loerah�v�fr~<aihRu j<u hiu^È�ae4lPxoa�ePf n� � l m\fr~<ailo¤qô|aNtÏfru^xUaFm:p<j'tÏfgu loj*u j�M6åUj?¸Sª¯m:loeÝËYæ�aN�ç°êu�y
�Uu^xUaj�doy�s

f u X v j ^� Y�_a`�� Y � u X�[�XZY v r e�
d _a`	� ^�
 d � u X�[�X cd v u � v

¾�~Yaçt�l�a�è}t�u ajkf&y� j u � ` lOl�l � ^�
Ze v tdojÂ¤'a¶tlohic<pqfra��
¤�{*yzlU·^x�u j<�çd�ËYj<u^fga¯�qu^hia�jYyzu loj'd ·	lUcqfgu hiu^ÈNdPfgu loj�cYeglU¤<·^a�h
fr~YdPf¼d eru�yzaNyF¤�{õygp<¤Yyzfgu^fgpqfru^j<�Ífg~Yu yiaæ�cYegaNygygu^lUj�u^j�M\åkj�¸�ª
Ì�~Yaera#fr~<a�j<loerh � f � �� j � * ���F¸õ¾�~<a�era�ygp<·^fgu j<�ÍlU¤qÉ
ô|aNtÏfru^xUa}m:p<jYt�fgu lojõu j�� u�y!�qa�j<l fra��õdUy � * u � [z° v ¸�¢£a· lPÌ
Ì£a�a�æqc<· u�t�u^fg· {3Ì�eruWfraç�qlPÌ�jÐfg~<aÍyzlU·^pqfru^lUjYyim:lUe¼f|Ì6lõtlohRÉ
hilUj*t&~<lUu ta�ybl m£·^lkygybm:p<jYt�fgu lojYy�¸}ãbj<a¼td j*d ·�yzl�yglo· xoa!m:loe� pYygu j<�¶lofg~<a�e!lUcqfgu hiu^ÈNdPfgu lojÞfgaNt&~<j<u�åUpYa�yRd jY�õm:loeRl fg~Yae
t&~Ylou�t�a�y�lomM· lUyry£m:p<jYt�fgu lojYy�¸�¯� ��w ¬ ;q�P8�Po��B��\��;<=��}>��Bw�;q�P�k= u ����s v
ÎYloe���a��op<·�d eru^È�a�� ��a�dUy|f�yråUp'd era�y u ����s v v � u � v j u ¨�q
� v ��� ½q¸4s�a�fgfgu j<����� � * u � [z° v j �#dojY�¶yglo· x�u^j<�}m:loe��ÔÌ£a
lU¤qfrdou^j-s � j u�� r ��� v � ` � u � v
Ì�~Yaera � j � \ ` lOl�l \ ^ [ u ½ � ` q3¨ v lOl�l u ½!� e q3¨ v�� * v � u y�fr~<a
�UerdohÔh¼dPfregu^æilPxoae,fr~<ab÷�r b}c'lUu^jkf&yv � u y6d��qu�d �UlojYdo·<h¼dPÉ
fregu^æ¯Ì�~YlUygaÝËYeryzf$÷��qu�d �UlojYdo·�ajkfgeru^aNy�d era�÷�d j'�¯erah¼dou^j<u j<�b��qu�d �UlojYdo·Ma�jkfgeru^aNybdoega b � � c±¸��ÕjYM6åkj�¸?��v�j<lofga!fg~Yd f�fr~<a
h¼d fgeruWæ u�� r ��� v � ` u�y�u jY�qa�c'a�jY�qajkf$lom�°Ðd jY�¯fr~<aera�m:lUega
jYaa��Yy£fgl¼¤Sa�t�lohic<p<fga��-lUj<·^{#lojYtao¸	s�p<¤Yyga�åkp<a�jkf�p<cS�YdPfgaNy
u j�fr~<a¯u^fga�erd fgu loj�lUj<·^{�u j�xolo· xoa#hid fgeruWæ�xoaNtÏfrloeFcYeglq�qpYt�fry�¸
¾�~�pYy�v�u^m�fg~<a-u jkxUae&yza u�� r ��� v � ` td j3¤'a#m:loerhia���v�fr~<a
pYcS�<d fgaNy,m:loe!�êu jRfg~<a��<a�fga�eghiu j<u�y|fru t�doj<j<a�do·^u j<�Ýu^fgae&dPfru^lUjYy
doegaÝxUaer{}t&~<a�doc�¸
>�7
u D¼8:�NC#"SwM;YB?�P;q�N8)�ro�8A@ �S���IqS=�=
¾�~YaiåkpYdU�qe&dPfgu�t�~Yu^j<�Uai·^lkygy$m:p<jYt�fgu loj�u y��Uu^xUaj¶¤�{ � u � v j
h¼d æ u � [�¨�qt� v �$� ½q¸iéÍa}doc<c<· {çfr~<a¼c<eru^h¼d ·,Ë'j<uWfra¼j<aÌ�frloj
hiafg~<lq�<y#m:eglUh u ßÝaa�ezfr~<u]N1`$aPn6lUyzfgaov�½ �o�k©'�4n6~Yd cSa· ·^aUv
½o�o�U� v frl�yzlU·^xUa�M6åUj?¸�ª*Ì�u^fg~Ðfg~<u�yi· lUyry¸Ð� yga�åkp<a�jYt�a-l m
t�d jY�<u �<d fga�yglo· pqfgu lojYy{W�� "�% & ]�u y,�Uaj<a�erd fgaN�!dUy?m:lU·^· lPÌ�y�¸�ÎYloe
doj�{&� "�% & u^j-fr~<aFyga�åkp<aj't�aov'�qaj<lofgaÝfr~<a4lopqfrc<pqfNv'doy��ou xoaj
¤�{2M\åkj�¸\�Yv6lUjÂdoj�{Þa�æ<dohRcY·^a Xádoy f�"�% & u X v d jY�Â�qaËYj<a
fr~<a�m:lo· · lPÌ�u^j<��u jY�qaæÐyga�fry�s�' L j W(' s{\;Y$f�")% & u XZY v�* ¨;]Uv

' ` j W,+4s0f�")% & u XZcd v ��q4¨�]Uv-' � j W.+ s0f�")% & u XZcd v0/ ¨�]Uv'd jY�'21 j W.+ s43 f�")% & u XZcd v 3 * ¨;]U¸
n6lUjYygu �qa�e�fg~<aRm:lo· · lPÌ�u^j<�¯lo¤qô|aNtÏfru^xUaFm:p<j'tÏfgu loj*u j¶fr~<aix�doegu^É
do¤<· a5� s

� ")% & u � v j �
½ � * �6�or ¨

÷
� Y - � � u \;Y$f u)C Y v�v

r � cb
7 � Y 1 � d � � � f u X cd v � r � Y)8 u ¨1qI� d v � � � qCf u X cd v �

r � Y)9 � d � � � f u X cd v � r u ¨1qI� d v � � � qCf u X cd v �,:
Ì�~Yaera � � u � v j u ¨3qO� v � � ½<¸�¾�~<u y!lo¤<ô|a�tÏfru^xUaim:p<jYt�fgu lojõu�y
dF·^lqt�d ·EåUp'do�qe&dPfru tbd c<c<erl�æqu^h¼d fgu loj¼l m?fg~<a�lo¤qô|aNtÏfru^xUa�m:p<jYt�É
fru^lUj M\åkj�¸�ªõd j'�Ðygu hRcY·^{3u^j�xolU·^xUa�yiyråUp'd era��õ· lUyryRfga�egh¼y�¸
`bajYl fga<;� j d er�ohiu j � � ")% & u � v ¸ ¾�~<u y*tdojÔ¤SaÐtlohRÉ
cYpqfgaN�Â¤k{3yzlU·^x�u j<��dÍ· u j<a�doe#yz{qyzfga�h1fg~Yd f#d eru yga�yi¤�{Þyga�fgÉ
fru^jY�=�>� � "�% & u � v j �Y¸ Î�u^j'd · ·^{Uv�lo¤qf&d u j?�<")%,
 ` & j�<")% & rA@5h u ;� q#� ")% & v Ì�~Yaera#fr~<a�y|fracÞ· ajY� fg~�@5h�u yilU¤qÉ
f&d u j<a��*¤�{¶cSaegm:loerhiu^jY�çd j�a�æ<dot�f�·^u j<a}yga�doert&~*¤�{Íyglo· xku j<�
fr~<a�lUj<a�ÉÕ�qu hRa�jYygu^lUjYd ·�cYeglU¤<·^a�h?@ h j d er�ohiu jCB,D L � * u � r@ u ;�FE�GIH�q#� E�GIH v [g° v ¸Þ¾�~<u�yitd j3¤'a��qlUj<a¯p'yzu j<�*a�è}t�u ajkf
era�tp<e&yzu xoa4p<cE�<d fga�yÝdUy�lop<fg· u^j<aN�çu j u ßÝa�aegfg~<u1Nà`ba�n6lUyzfgaUv
½o�o�k© v ¸�ÎYeglUh fg~<a�d er�opYhRa�jkfry!u^j u ßÝaa�ezfr~<uLN `ba�n6lUyzfgaUv
½o�o�k© v v'uWfÝtdoj�¤'aiyz~YlPÌ�j�fg~Yd f$fg~Ya!yga�åkp<aj't�a�W��J%�]Ry|f&d egfzÉ
u j<�Fm:eglUhädoj�{!u j<u^fgu�d ·Sc'lUu^jkf£tloj�xoa�eg�Ua�y�u j#d�ËYj<u^fga$j�p<h!¤'a�e
lomSyzfga�cYy�fgl�fg~Ya£hiu j<u hRu Èa�e u u jK� v lom�L * u � [z° v m:loe�d��ou xoaj
ËYæ�aN�4°£¸M¢£{4y|f&d egfgu j<��fg~Ya\loc<fgu hRu È�d fgu loj4m:erloh fg~Ya£yglo· pqfgu loj
lom	fg~YaRcYega�xku lop'y�`$�Üu^fga�erd fgu loj u �gygaaN�qu j<�$� v vSfg~<a¼tloj�xoa�ezÉ
�UajYta4td j-¤Sa4xoaer{¼mAdUy|fN¸�6;q� �'�*>4�U; ¬ �NM,s�° ¬ � sõ��@E��;q�N8RqS@M=
�Õj�fr~<a#t�doyga¼l m�·^u j<aNd e�¥Uaerj<a·�yv�u jYy|fra�dU��l m�pYyzu j<��M6åkj�¸?�
Ì£a!t�d j*�qu^era�t�fg· {�Ì�egu^fga f u X v j D * XõÌ�~<aeraRp<cS�YdPfgaNybm:loe
fr~<a�Ì£au �o~kf\xUa�tÏfrloe�D doega�lU¤qfrdou^j<aN�R¤k{!fg~Ya�ËYj<u^fga�¡�aÌ�frloj
cYeglqt�aN�qp<era�lopqfr·^u j<aN�Úd ¤SlPxoaU¸áÎYloe¯· doeg�Uaçygt�d · açc<erlo¤<· ah¼y
ygpYt&~�doy�fga�æ�f$t· dUygyguWËStdPfru^lUj¯Ì�~Yaera u ÷Br b v dUy�Ì£a· ·?doy�fr~<a
�<u^hiaj'yzu loj¯l m-X*d era$cSlUyryzu ¤<· {¼· doeg�Uabd j'�¼fg~YaÝ�YdPfrd!h¼dPfregu^æ
tlojYygu�y|fru^j<�$l mqfg~Ya}X Y ~YdoyMloj<· {Ýd$yghido·^·om:erdUtÏfru^lUj�l mqj<lUj<Èa�egl
a�·^a�hiajkfry�v'aëSaNtÏfru^xUaFt�lUjPô|p<�Ud fga��UerdU�qu ajkf$ygt&~Yahia�ybtd j�¤Sa
p'yzaN��fglÍu^hic<· ahiajkf!fg~<a-p<cE�<dPfra�yFm:loeFD�¸�¾�~<a¯egaNyzp<·^fFu�y
doj�u^hic<era�yryzu xoa�·^{}mAdoyzf$d · �oloeru^fg~<hàm:lUe�yzp't&~-cYeglU¤<·^a�h¼y¸6sqaau s�u jY�q~�Ì£doj<u~NÜßÝaaegfg~Yu±vY½o�o�o� v m:lUe�m:p<· ·?�qa�f&d u · y�¸
� ²<³EHJ�bH�� HJ�?Z3°O�k[?���kH��M]<_ f
ÎYloe¶fg~<a3· d fzfga�e¶c<erlo¤Y·^a�h lom¼locqfru^hiu Èu j<�Ø° m:loe*dÂË<æqa��f�viÌ£aÐtlojYyzfgerpYt�fÍfr~<aê�?d �Uerdoj<�ou�d j-sQP j � * u fi[z° v qR u `e�S ed _a` � d q � v ¸6s�lo· x�u^jY�UT4P � T � d j �YvqÌ6aÝ�oaf�s

� d j ¨
¨�rWVYX[Z,\^]_ u » v
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Ì�~Yaera�� d j � c�� � u f u XZcd v�v q � u qCf u XZcd v%v�� ¸Þs�p<¤Yyzfgu^fgp<fgu j<�
fr~<u�y#aæ�cYegaNygygu^lUjêu^jÚfg~<a*¤Yd ·�d j't�a¶tlojYyzfge&d u jkf#u^j M\åkj�¸£©<v
Ì£a��oafÍdÂlojYa�ÉÕ�qu^hia�jYyzu loj'd ·�j<lUjqÉÊ·^u j<a�doe�a�åkpYd fgu loj§u j R s`e�S ed _a` `` 
�� X�� \^]_ j � ¸�¾�~<a#erl�l f!u�yRt�lohic<p<fga��Þa�æ<dot�fg· {
¤�{ pYyzu j<�Údê~�{�¤<eru �átlohF¤Yu^jYd fgu lojál m¼¡�a�Ì�fglUjqÉÊ�$d c<~Yygloj
u^fga�erd fgu lojYy¼dojY�Þfg~<a�¤<u�yga�tÏfru^lUj3hiafg~<lq�3fglU�oa�fr~<ae¼Ì�u^fg~Âd
t�d era�m:p<· · {#yzaf�u^jYuWfru do·�x�do·^pYao¸
ÎYloe4d#Ë<æqa����FvEfg~<a¼d ·^fga�egj'dPfga!hiu^j<u hiu^ÈNdPfru^lUjÍlom{fon�� �dojY��°Ðc<erl�taaN�<y$pYjUfru^·,yglohia!yzfglUc<c<u j<�¯tegu^fga�egu loj�u�ybyrdPfru yzÉ
Ë'a���¸��êjYd fgp<e&d ·St�eruWfraeru^lUjiu y	fg~<a$ß4��ÉÊ�<u^xUaer�oaj't�a�¤'af|Ì6a�aj
xPdo·^p<aNy4l m�°Úu jõt�lUjYyzaNt�pqfru^xUaiuWfrae&dPfgu loj'y¸}¾�~<a#cYd e&d hia�frae
�Øu y£�qa�tegaNdoyga��¼u j¯doj}lop<fgae£· lklUc#p<jkfru^·Sfg~Ya$frl frdo·'a�jkfgerloc�{
mAdo·^·�y�¤Sa· lPÌ§dRfg~<era�yg~<lU· ��¸�¾�d ¤<· a}¨�lUpqfg· u j<a�y�fg~<aRy|fracYy�m:loe
fr~<a!do·^�UloeruWfr~<h Ì�uWfr~¶�qa�mAdop<·^f�cYdoerdohia�fga�ery�¸��Õjçfr~<aFera�yzf$l m
fr~<u�y,cYd cSaeNvPÌ6a£Ì�u ·^·<do¤<¤<erax�u d fga£lop<e�hia�fr~<lq�!dUy�`$� u ·^lkygy v
Ì�~Yaera}·^lkygy�u y!÷ ` m:loe!~<u^jY�oa}· lUyryv,÷ � m:lUe!åkpYdo�<erd fgu�ti~<u^jY�oa
· lUyry�d j'�m¢��O¥\m:lUe�ygåkpYdoegaN�}· lUyry¸

�
	����;l=4?�� ú��4ý L$>@Uùqúrü'D ý=>Õú��]F'ú&ûü|þkýÿþ��CV	ý </A���ú�<|úrü��4ýÿþUýM>�<|ýEC6ø6þ;L
þkúÏû��Wýÿþ���G

�ÕjYc<pqfry�s W�XZY%[�\;Y/] ^ Y�_a` [OW�X cd ] ed _I` [ � [ � c [ ��Õj<u^fgu�d · u Èa;s s�a�f�° j u � [ lOl�l [ � v n#� e � j °
s�a�fG� j ¨N��� j ¨ l ©�� j ¨N� ���

·^l�loc?¨ Ì�~<u^· a<� u ° v�� � R � �oú&þ�JO<|ú§>�ú&þ�<Õü/JNù�K�T
·^l�locS½ Ì�~<u^· aQ�! u °{[ � v�� �R#"GF$�Uú&þ�J�<|ú§>%"GF L&�UýED�úrü/��ú&þ�C&ú	T

w$cS�<d fga �á¤�{-yzlU·^x�u j<�"M6åkj�¸qª
m:loe�ËYæ�aN�-°

s�af � j °
s�af�°Þdot�t�lUer�qu j<�!fgl�M\åkj�¸'»

ajY�-· lklUc�¨
� j � � �ajY�-· lklUc'½

��a�frp<egj f u X v j S ^ Y _I` � Y � u X�[�XZY v rS ed _a` � ^�
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é*a�tdoj!�qa�xoa�·^lUcRdb�ol�lq�Fu jkfgp<u^fgu loj!m:loe,fr~<a�Ì6lUeg¥�u j<��l m'lUp<e
hiafg~<lq�i¤�{Fu �oj<lUegu j<��fg~Ya�¤Yd ·�d j't�u j<�4t�loj'y|frerdou^jkf	u jiM6åkj�¸U©
dojY�Ðc<pqfgfgu j<��fglU�oa�fr~<aeifr~<a�· lUyryRfgaerh¼yiu^jgM6åkj�¸�ª*m:loe}d
ygu j<�o· aÝp<j<·�d ¤Sa· a��-a�æ<d hic<· aPXZcd s
, * u f u X cd v [�� d v j � d � u f u X cd v%v r u ¨1qF� d v � u qCf u X cd v%vrl� � � d · lo�4� d r u ¨1qI� d v · lo� u ¨,qI� d v�
ßÝa�ac<u j<� fÚË<æqa���v£fg~Ya�locqfru^h¼d ·$x�do·^pYa�l m � d v�ygd�{9�Bhd v�u�y�Uu^xUaj-¤�{
M\åkj�¸'» u Ì�u^fg~ R j � v ¸\¾�~<a4a�ëEa�t�fgu xoa4· lUyry�m:p<jYt�É
fru^lUj-fg~<a�j-¤Sa�tlohia�y � c* u f u XZcd v%v j , * u f u XZcd v [��thd v ¸
�Õj�Î�u �op<era�½qv<Ì£aÝc<·^lof � c* doy�dRm:p<jYt�fgu loj�l m f u X cd v m:lUe$�qu^mJÉ
m:a�ega�jkf$yzafzfgu j<�ky�l mP��¸\¾�~Ya�yzp<¤<É c<· l f&y�yg~<lPÌØfr~<a4¤Sa~Yd�x�u loe
lom � c* m:loe�tlohihiloj�t&~<lou�t�aNy�l m � ¸
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(a) Hinge Loss

f(x)

lo
ss

Decreasing T
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(b) Quadratic Hinge Loss

f(x)

lo
ss
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(c) Squared Loss

f(x)

lo
ss
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(d) Logistic Loss

f(x)

lo
ss

�byc�§u�y��qa�tegaNdoyga��¯m:eglUh ~<u^�U~�fgl¯·^lPÌáxPd · p<aNyvSÌ6aRyza�a�u jqÉ
fraera�yzfgu j<�o· {ê�qu^ëSa�ega�jUf�¤Sa~Yd�x�u loe¯m:loe��quWëEaerajkf�·^lkygy#m:p<jYt�É
fru^lUjYy�Ì�u^fg~�era�ygc'aNtÏf�frlifg~<a�u^ebyz~Ydoc'aFu^j�fr~<ar�zu j<j<a�e��iu jkfgaegÉ
xPdo· � q4¨;[¨ � u Ì�u^fg~<u jêfr~<açh¼d er�ou j v dojY� �zlop<fgae���u jUfraerxPd ·u lopqf&yzu��qaÝfr~<a4h¼d er�ou j v ¸
é*aiyza�aFfr~YdPf�dPfÝ~<u �o~çxPdo·^p<aNy�l mI��vSfr~<ai~<u^jY�oaR·^lkygyb~Ydoy�d
yg~Ydoegc¼p<c�Ì�d e&�¼yz· locSa�u j¼fg~YablUpqfga�e\u jUfraerxPd ·'dojY�¼u�y6do·^hilky|f
tlojYyzfrdojkf�u j�fr~<a�u^j<jYae�u jUfraerxPd · ¸M¾�~<a£l fr~<ae,· lUyry?m:pYjYtÏfru^lUjYy
doegaÝp<jYu^hilq�<d ·�Ì�u^fg~çdRhiu j<u^h!p<h d f�fg~<a��<a�t�u�ygu^lUj¯¤Slop<j'��É
doeg{U¸��$y �Óu y��qaNt�era�dUyzaN��v�fg~<aÝaëSaNtÏfgu xoa4· lUyry � c* �oe&do�qpYdo·^· {
�<a�m:loerh¼y	u jkfgl4fr~<a$aëSaNtÏfgu xoa$·^lkygy � c'u^jifr~<a$lUegu �ou jYd ·Ylo¤qô|aNtÏÉ
fru^xUa�m:p<jYtÏfru^lUj�u^j M\åkj�¸?¨ u d ·�yzl¼ygaa4Î�u^�Up<eraR¨ v ¸
¾�~Ya6¾MerdojYyg�<pYtÏfru^xUa£s�Û�� u hRcY·^a�hRa�jkfrdPfru^lUjYyMl m uRQ lUdUt&~<u hiy�v
¨N¦o¦U¦ �Ýn6~'d cSa· ·^a�N TSu^a�j�vb½o�o�U© v d ·�yzl3yzlU·^xUa¶dÞyga�åkp<a�jYt�a
lom¯lUcqfgu hiu^ÈNdPfgu lojÒc<erlo¤<· ah¼y�Ì�u^fg~ä�oe&do�<pYd · ·^{§u jYtegaNdoygu^j<�
xPdo·^p<aNy#lom � c ¸ÒéÍa*era�m:ae¯fglÞfg~<aNyza*u hRcY·^a�hRa�jkfrdPfru^lUjYy-doy
Q ¾�s�Û��1d jY���R¾�s�Ûb�âegaNyzcSa�t�fgu xoa· {o¸£¾�~<a4era�ygc'aNtÏfgu xoa4amJÉ
m:aNtÏfru^xUa}·^lkygy�m:p<jYt�fgu lojYy!d era#yz~YlPÌ�j*u jÞÎ�u �op<era}�<¸�é*a#ygaa
fr~YdPf6u^j#do·^·Sy|f&d �Ua�y,l mEfr~<a$lUcqfgu hiu^ÈNdPfgu loj?vUp<jY· do¤'a�·^aN�ia�æ<d hRÉ
cY·^aNy6u j¯fg~<a�lopqfrae�u jUfraerxPd ·��qlRj<l f�u^j54Yp<aj't�a�fg~<a4�qaNt�u�yzu loj
¤SlopYjY�<d er{o¸�ã$fg~<a�e!doc<c<erlUdot&~Ya�yÝm:lUe!¾MerdojYyg�<pYtÏfru^xUa¯s�Ûb�õv
aU¸ �'¸^v u ¿Ýd egfgjYae�af!d · ¸^v�½ �U�U© ��n6lU·^· lo¤Saegf�a�fFdo·±¸ v,½o�o�k© v �ql
jYl f$�qu�ygtpYyry�yzpYt&~�d j�d jYj<a�do·^u j<�¼t�lUhRcSlojYajkf�¸
¾Ml§a�æ<dohRu j<aÐfg~YaÚa�ëEa�t�fgu xoajYa�yry�l m��quWëEaerajkfÞdoj<j<a�do·^u j<�
yzfge&dPfra�Uu^aNy¶d j'�§·^lkygy¶m:p<jYt�fgu lojYy�vRÌ6a3c'a�ezm:lUeghia�� a�æqc'a�egu^É
hia�jUf&y#lUjÂf|Ì6lõfglP{Â�<dPf&doyga�fry�v76q�b[�[M�?L�dojY�86<QSHJ�EQ'�k]YL v
Ì�u^fg~1~Yu^�U~<·^{�j<loj<É · u^jYa�d e t·^p'y|fraeÔyzfgerpYtÏfrp<era�y�¸ ¾�~<a�yga
�YdPfrdUyzafry�doega�yg~<lPÌ�j!u jiÎMu �opYega�ª u d�cYdoezfru tp<·�d e�·�d ¤Sa· u^j<�Ýu�y
yg~<lPÌ�j v ¸�Î<loe�¨��!e&d jY�qlUhàt&~<lou�t�aNy\lom�½�·�d ¤Sa· a��#a�æ<d hic<· a�y�v
Ì£a�era�t�lUer�<a��3fg~<a¶jkpYhF¤Sae}lom�fru^hiaNy Q ¾�sqÛb��v �!¾�sqÛb�
dojY��`��Ôc<eglq�qp't�a���d#�qa�tu ygu^lUj�¤'lUp<jY�<doeg{¯c'a�ezm:aNtÏfr·^{�t�·�doyzÉ
ygu^m:{ku j<�¶fg~<a¯p<j<·�d ¤Sa· a��Þ�YdPfrdY¸ÍÎYloe Q ¾�s�Û�� d j'�õ`�� Ì£a
eracSloegfÝegaNyzp<·^frybm:lUeÝÖ$u^jY�oaR·^lkygy u ÷¬` v d jY�ÍåUp'do�qe&dPfru tF~<u^jY�oa
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(a) JTSVM

f(x)

lo
ss

Increasing λ’
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(b) ∇ TSVM

f(x)
lo

ss

· lUyry u ÷ � v ¸¾�~YaÚa�æqcSaeru^hiajkfÞÌ�doyÞt�loj'�qpYtÏfra��äÌ�u^fg~ ��¢�Î�¥oa�egj<a�· y�¸
�Õjâ¾�d ¤Y·^aÑ½<vÐÌ£aàeracSloegf§fg~<a ¤Sa�yzfÔcSaegm:loerh¼d jYtaäm:loe
aNdot&~ hiafg~<lq� lPxoaeÂdÜ�oeru �àlomÍcYdoerdohia�fga�ery�¸ éÍaáygaa
fr~YdPf}`�� lUpqfzÉÊc'a�ezm:lUegh¼yU�R¾�s�Ûb��Ì�~<u�t&~3cSaegm:loerh¼y!¤Sa�fgÉ
frae�fr~Yd j Q ¾�s�Ûb��¸Y�Õj-lUp<e�a�æqcSaeru^hia�jUf&yv<`$�áÌ�uWfr~�Ö$u^jY�oa
· lUyry¼ygpYttaa��<a��Ðu^jÂa�xoaer{�fregu�d ·�m:lUe¼¤'lofg~86<QSHJ�EQS�U]YL�d jY�
6<�b[�[?�?L ¸\ãbj}fr~<ablofg~<a�e�~Yd jY� Q ¾�sqÛb� mAdou^· a��#axUaer{Ufru^hia
lUj 6<�b[�[?�?L�dojY��yzp'tt�a�a��qaN�#lUjYt�aÝlUj 6<QSHJ�EQS�U]YL ¸
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é*a¼¤Sa· u^a�xoaRfg~Yd fFdoy�fr~<a}�qa�m:lUegh¼d fgu loj*c<eglqtaa��Yyv�fr~<a¼u jqÉ
fraerc<·�d�{õ¤'af|Ì6a�ajÐfg~Ya��oalUhia�fgeru�t¯yzfgerpYtÏfrp<era�l m$fr~<a¶�<d frd
dojY��fr~<aiu^jYj<ae4d j'�çlop<fgaeÝu jkfgaerxPd ·�y�l m	fr~<aia�ëEa�tÏfru^xUa!· lUyry
m:pYjYtÏfru^lUj#u�y6dF¥oa{iu�ygygp<a$m:loe£�o· lo¤Ydo·'lUcqfgu hiu^ÈNdPfgu loj#u^j#ygahiu^É
ygp<cSaerx�u yga���¥Uaerj<a·6h¼dot&~<u j<a�y!¤YdUyzaN��lojOM6åUj?¸6¨U¸¶�Õjõfr~<a
aNd er·^{Üy|f&d �oaNy�l m-fg~<aêlUcqfgu hiu^ÈNdPfru^lUj�v#d jÒu��qa�do·}a�ëEa�t�fgu xoa
· lUyry$m:p<jYtÏfru^lUj*yg~<lUp<· �¶h¼d ¥oaFfg~<ai�qaNt�u�yzu lojÍ¤'lUp<jY�<doeg{�ygpqmJÉ
ËSt�u ajkfg· {¼yza�jYyzu^fgu xoa�fglFpYj<· do¤'a�·^aN�¼a�æ<dohRcY·^aNy�fg~'dPf�d era��|mAd egÉ
d�Ì�d�{a�çyglÍfr~YdPf¼u^f¼¤'a��ou jYyRfgl�d · u^�Uj3Ì�u^fg~3fg~Ya-�U·^lU¤Yd ·��Ua�É
lUhia�fger{il mM�YdPfrdRt�· pYyzfga�ery�¸Méê~Yaj-loj<· {¼·^lqt�d ·Edo��ô|pYyzfghia�jUf&y
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jYaa��-frl}¤SaF�qlojYaov<fr~<a�erah¼d u j<u j<�¼loc<fgu hRu È�d fgu loj�tdojçyzp'tÏÉ
taaN�!pYjY�qae6Ì6aNd ¥Uae	�qam:loerhid fgu lojYy�¸M�$j¼u^jkfraera�yzfgu j<���qu egaNtÏÉ
fru^lUj4m:loe?m:pqfgpYega6Ì6lUeg¥�u y�fg~<a��qaNyzu �oj4lom<�oajYae&d · ~<lUhil fglUc<u a�y
p'yzu j<�Rm:p<jYt�fgu lojYy�lofg~<a�e�fg~Ydoj-fg~<a4a�jUfreglUc�{¼u^jrM\åkj�¸qª'¸

N$í
O j >bózÅYózÇEÆPfQP�b?Ã�òlfÕÄ<Ã
é*a#cYegaNyza�jUfRd jõaæ�cSaeru hRa�jkfrd ·£y|frpY�q{�loj3dçt�lU·^· a�t�fgu loj�l m
©¯�<d frdoyga�f&y$· u�y|fra��çu jÍ¾�d ¤Y·^ai�<¸FV?L�²YL 6�u�yÝd¯ygp<¤Yyga�fÝl m	fr~<a
w�sqµ6sÞ�<dPf&doyga�fRÌ�uWfr~Þu hido�oaNyFlomb�qu �ou^fry¼½çdojY�3©<¸õQE[MHJ�AR
u�y#dÞ�PÉÕt�·�doyry¼�<dPf&doyga�f#�qa�egu xoaN�Þm:erloh dõtlo· ·^aNtÏfgu lojÂlomÝu hRÉ
do�oaNy�l m6lo¤qô|aNtÏfrybx�u^a�Ì6aN��m:erloh �qu^ëSa�ega�jUf4d jY�o· a�y�¸�²YQY�g�$K�Q
u�y}d�ygp<¤Yyga�f}lom�fr~<aÍ½o�PÉÊj<aÌ�yg�oerlop<cõfga�æ�f¯�YdPfrdUyzaf}c'lkyzu j<�
fr~<a6frdoyg¥�l m't�dPfga��olUegu Èu j<��j<a�Ì�yz�UeglUp<c��qlqt�p<hia�jUf&y?u jkfgl$f|Ì6l
frloc<u�ty�s{¨ ¦��\lUeTS�ª(VU;«�S ¢&¸	K�V�³S�zKkGM�çu y£d�·�d er�oaÉÊyrtdo·^a�fra�æ�f
�YdPfrdUyzaf�tlojYtaerj<u^jY�$¤<u jYd er{4td fga�Uloeru^ÈNdPfru^lUj4l m'wbyzaN¡�a�f�d egÉ
fru t·^aNy4u j ¦�¡'£«Rloe ¦IW*ª¬¦�£ ª¬«�*t�·�doyryzaNy¸}Î�u jYd · · {ov�]YL]<³ 6¶u�y�d
ygp<¤Yyga�fil mbfg~<a-�zsYã��pM\¾ �<d frdUyzafRt�lUjYygu yzfgu j<�*l mbdUt�lop'y|fru t
m:aNdPfrp<egaNy4l m�u�yzlU· d fga���ygc'lU¥oa�jÍpqfgfga�erdojYt�aNy4l m�¦�t�lUjqm:pYygu^¤<· a
· a�fgfga�ery W�X�[ � [#Y [+
�[ � [�ZN[k�,[ � [%[P]k¸#é*a#t�lUjYyzu��qa�egaN�¶fr~<a
¤Yu^jYdoeg{�t· dUygyguWËStdPfru^lUj�frdUyz¥�lom6yza�cYd e&dPfru^jY�¼fg~<a!ËYe&y|fÝª#· a�fgÉ
frae&y£m:eglUhàfg~Ya4egaNy|fN¸

\ �?²<]<��HJ�b]<��³kK?�^]b�E[?³�[�QE[?�
`�dPf&doyga�f&y�Ì6a�ega4ygc<· uWf�u jkfgl}ygp<¤Yyga�fry�l m,· do¤'a�·^aN��vYp<jY· do¤'a�·^aN��v
xPdo·^u��<dPfru^lUj¶d j'��fgaNy|fÝa�æ<dohRcY·^aNy¸Ý¾�~<aiyzu ÈaNy$lom	fg~<aNyzaRyzpY¤qÉ
yga�f&y�d era�egaNt�loe&�qaN�Øu j§¾Mdo¤<·^a��Y¸ ��a�ygp<·^fry�c<era�ygajkfra�� u^j
¾�d ¤Y·^aNy�ªYv�©�doega#d�xUae&d �Ua��*lPxoa�e}¨���e&d j'�qloh yzcY·^u^fry�¸ÍÎYloe
aNdot&~Rhia�fg~Yl��itlohicYd era���vPÌ6a�yga�f � c j ¨�dojY�RegaNt�loe&�qaN��era�É
ygp<·^fry�lUj�a�dot&~�ygc<· uWf�lPxUae�fg~Ya4cYd e&d hia�frae��Uegu����qa�ËYjYa��-¤�{
� j ¨�� �H_ [¨N� � 1 [¨N� � � [¨�� � ` d jY��Ì�u���fr~Yy!m:loe¼��¢�ÎÓ¥oaegÉ
jYa·�y!u jõfr~<a-erdoj<�oaa` j ¨ � » [�¨ � ªB[¨ � ½'[�¨;[&½'[zªB[g» u ega�· d fgu xoa
frl�d4�qa�mAdop<·^f\xPd · p<a�¤YdUyzaN�!lUjicYd u egÌ�u�yga��<u yzfrdojYt�aNy�¤'af|Ì6a�aj
aæ<d hic<· a�y�u j¯fr~<a��<d frdoyga�f v ¸
¾Ml!m:l�tpYy�lopYe�yzfgp'�q{}loj�åkpYd · u^f|{¼l mMlUcqfgu hiu^ÈNdPfru^lUj-dojY�#�qaÉ
�Uega�a}l m$ygaj'yzu^fgu x�uWf|{*fglÍ·^lqt�d ·\hiu j<u hidYv�Ì6a-t&~<lUyga¼frlÍt�lUjqÉ
yzfgerpYt�fMy|frerd fgu^ËYa��4ygc<· uWf&yMygl�fr~YdPf?aNdot&~�do·^�UloeruWfr~<h tlohicYd era��
Ì�doy£c<erlPx�u �<a��}doj¯dot�t�p<e&dPfrabaNy|fru^h¼d fga�l m�t· dUygy6e&dPfgu lUy�¸�µ�dPÉ
e&d hiafgae&y�Ì£aera�t&~<lUygaj�Ì�u^fg~¶egaNyzcSa�t�f�fgl}cSaegm:loerh¼d jYta4loj
fr~<a�xPd · u �YdPfgu lojêyga�f¼m:lUe¼a�dot&~Âygc<·^u^f�¸ás�u jYt�a�hilq�qa·byza�·^aNtÏÉ
fru^lUjõu j3ygahiuWÉÕygp<c'a�egx�u�yzaN��yzafzfru^j<�kyFÌ�u^fg~3xoa�eg{Ím:aÌà·�d ¤Sa·�y
t�d jêlomJfgajØ¤'aÍp<j<era· u do¤<·^aÍd jY�êu�y}·�d er�oa�·^{Ât�lUjYygu �qa�egaN�3fgl
¤Sa¶dojÐlUc'a�jÂu yryzpYaov�u^jÚ¾�d ¤Y·^aNy¼ªYv6©*Ì£açd ·�ygl*era�tloe&�õfr~<a
hiu j<u hFp<häl m�fr~<a$hiaNd j}a�egerloe	e&dPfra$dot&~Yu^a�xoa��ilPxUae�fr~<a$c'dPÉ
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����� � G E5U � G D D*D�G �*U*D��G � D���G �	U*DOE;G E D�E;G �*U*D���G �

� G �*U � G � D��*G ��U*D���G � � � G �*U�� � G � ���;G �5U�����G �
��� ����� � G � U � G E D��*G �5U*D*D�G � ���;G �	U��F�*G � ������� U��������

� G F5U � G D ���;G �*U*D���G D �	E�G �5U � G E �;G D*U � G �
�
� ����� � G �*U � G � D���G E*U*D��;G � � ��!0U�!"��# �SD�G D�U��SD�G �F�G �5U � G � D��*G �5U*D���G F ��G ��U$�%��� � G � U��;G �
�6ø ! ���0U�!"��! �&�"��!0U��&!"��� �M��G � U���G � �	E;G � U��	E�G �R ���	T ! ��� U�!"��' �&'"��!0U��&�"�(� �"��'0U$��G � ) �*�;U ) ���
�6ø � G 5U � G � �	F;G ��U��	F�G � �M��G � U���G � �M�*G F*U��M��G R��
	��T ��G � U�F�G  ��;G � U��$��G D ��G ��U$��G � �;G E5U��;G �

e&d hiafgae6�oeru ��¸�¾�~<u�y6a�æqc'a�egu hiajkfrdo·'yga�frp<c}j<a�pqfge&d · u^È�a�y6d j�{
pYjY�qp<a�do�<x�dojkfrd �Ua£dbhia�fr~<lq�!hiu �o~kf�egaNt�a�u^xUa6�qp<a£frlÝ�<uWëEaegÉ
a�jkfÝygajYygu^fgu xku^fgu a�y$fgl-cYdoerdohRafga�ery�vSt· dUygybu hF¤Ydo· dojYt�a!u yryzpYa�y
dojY�-yz~<lUezf&t�lUhRu j<�ky6lomMfr~<a4hilq�qa·?yga· a�t�fgu loj-c<erl fglqtlo· ¸

+ [M�$²�KM��HJ�?Z-,/.1032�465�798�K?��_ �9465�7:8

¾�d ¤Y·^a¼ª�c<era�ygajkf&y�d�t�lUhRc'd eru ygloj*¤'af|Ì6a�aj�`��Fv Q ¾�s�Ûb�
dojY�K�R¾�s�Ûb��¸k¾�~<a�¤YdUyza�·^u j<a�era�ygp<·Wf&y�m:loe6sqÛb� pYygu^jY��lUj<· {
·�d ¤Sa· a��Úa�æ<d hic<· a�y-d era¶d ·�yglõc<erlPxku��qaN��¸Ü¢£au j<�Ðdõ�oe&do�<uWÉ
a�jkf6�qa�yrt�a�jkf�fga�t&~Yj<u åkp<aUv �R¾�s�Û�� egaNåkp<u^era�y	·^lkygy,m:pYjYtÏfru^lUjYy
frl�¤'a}�<uWëEaerajkfgu�d ¤Y·^a��?fr~<a¼u^hic<· ahia�jUf&dPfru^lUj*u j u n6~Ydoc'a�·^· a
N TSu aj�v�½o�o�U© v p'yzaNyifg~<aÍ÷ � ·^lkygyim:pYjYtÏfru^lUjêlPxoaei·�d ¤Sa· a��
aæ<d hic<· a�y�d jY�*d jçaæqc'lUj<ajkfgu�d ·,· lUyry�m:pYjYtÏfru^lUjÍlPxUae�p<j<·�dPÉ
¤Sa· a��3a�æ<dohRcY·^aNy¸Ð¾�~<a¯era�ygp<·^fryRu jÐ¾�d ¤<· a�ª¶m:lUe¼`�� d jY�
Q ¾�s�Û���Ì£aera¯do· yglÍlU¤qfrdou^jYa��õp'yzu j<�*fg~<a�÷ � ·^lkygy�¸Þ¾�~�pYy�v
fr~<a�yga-hRafg~<lq�<yid fzfga�hicqf!frlÍhiu j<u hRu Èa-xoa�eg{�ygu^hiu · doe!lU¤qÉ
ô|aNtÏfru^xUaÝm:p<jYtÏfru^lUjYy�lPxUae6fg~<a�yrd hiaÝerdoj<�oaÝlomMcYdoerdohRafga�ery�¸
é*a�yza�a¶fr~YdPf�`���u�y#fr~<a*¤'aNy|f�cSaegm:loerhRu j<�Ðhia�fg~Yl��Øloj
VML²YL 6kG�L�;�dojY�¶QE[?HJ��RS¸$¾�~<a!c'a�ezm:lUegh¼dojYt�a4u hic<eglPxUahiajkf
Ì�u^fg~ç`$�§u y$cYd egfgu�t�pY· doeg· {#yzfgeru^¥�u j<�¼loj-fg~YaRQE[?HJ��R-�<dPf&doyga�f
Ì�~YaeraFfr~<a}¾�s�Ûb�×d j'� �R¾�s�Û��öcSaegm:loerh¼d jYtaFmAdo·^·�yÝ¤'aÉ
· lPÌÜfg~<a#s�Û�� ¤Ydoyga· u j<ao¸¯squ^jYta¼fg~Yu y��YdPfrdUyzafFt�lUjYyzu�yzfryÝl m
u h¼d �Ua�y�l m�¨��o�blo¤<ô|a�tÏf&y,erdojY�qlUhR· {4�oerlopYc'aN�Fu jkfgl4�bt· dUygyga�y�v
aNdot&~�t�·�doyry�u�y�a�æqcSa�t�fga��-frl}¤SaFt�lUhRcSlUyga��-lom�ygaxUae&d ·�t�· pYyzÉ
frae&y¸à¿Ýd c'y#u jÚfr~<a*�YdPfrd3yzc'dot�açm:loe-c'lUu^jkfry-Ì�u^fg~<u jÚfr~<a
yrd hia�t· dUygy�cYeglU¤Yd ¤<· {Fera�ygp<·^f\u j¼hidoj�{!· lqtd ·YhRu j<u h¼d<¸�¾�~<a
yrd hia�lU¤Yygaerx�d fgu lojYy��<l}j<l f�~<lo·��-fgl}fg~<aRygdohRa4aæ�fgajkfbm:loe
fr~<ab]YL�]q³ 6R�<d frdoyga�f	Ì�~Yaera�fg~<a�f|Ì£l�t�·�doyryzaNy�d era�t�lUhRcSlUyga��
lom�dot�lUpYyzfgu�t�yzp<¤<ÉÊt·^pYyzfga�ery�¸ Ö$aeraov�do·^·�hiafg~<lq�<y-yza�ahöfgl
cSaegm:loerhâygu^hiu · doeg· {�fg~<lUp<�o~Ð`�� egafgp<erjYy!fg~Ya¯¤Sa�yzf¼hRaNd j
cSaegm:loerh¼d jYta�lPxoa�e	fr~<a$cYdoerdohia�fga�e\�Uegu���¸	ãbj¼fg~<a4²YQY�g�$K�Q
fra�æ�f!�<d frdUyzaf�vM`$� d jY�W�R¾�s�Û�� lopqfgÉ cSaegm:loerh Q ¾�s�Û���¸
¾�~Ya}�quWëEaeraj't�a¼¤Sa�f|Ì£aaj�`��àdojY� �R¾�s�Ûb� u�yÝm:lopYjY�Ífgl
¤Sa£hRu j<lUeMu j�fraerhiyMl m'¤'aNy|f,c'a�ezm:lUegh¼dojYt�a\dUt&~<u axoaN�4loj�fg~<u�y

�YdPfrdUyzaf�¸MéÍa�d ·�ygl$lo¤'yza�egxUa	fg~'dPf,fg~<aNyza£hia�fr~<lq�<y�d ·�yzlb{�u^a�· �
�Ul�l��¯lop<fzÉÊl mJÉÕygdohRcY·^a�a�æ�fga�jYygu^lUj¯lUj¯fr~<aÝfgaNy|f$yga�fN¸

<\K?�EZ?]=5EQ'K?�k]>44]-��³ + �oKMLNL�H �kH:Q'Kq³�H:[M�
ÎYloe�fr~<a�·�d er�oa4ygt�d · a4�<dPf&doyga�f�K�V�³S�zKkGM�,v<Ì£a4pYyga��¯fg~<aFc<egu^É
h¼do·M· u^jYa�d e�hia�fr~<lq�<y�l m u ßÝa�aegfg~<u1N `ba�n6lky|fraov�½ �U�U© v m:loe
u hic<· ahiajkfgu j<�R`��ØdojY� Q ¾�s�Ûb� u s�u jY�q~�Ì£doj<u�N§ßÝa�aegfg~<u v
½o�o�U� v ¸��?a�doegj<u j<��tp<egxUa�y�Ì�u^fg~4era�ygcSa�tÏf?fgl�xPd er{�u^jY��d hilop<jkf
lom£·�d ¤Sa· a����YdPfrd�Ì£aerai�oa�j<ae&dPfra��*d jY��d�xUae&d �oaN��lPxoa�e¼¨��
e&d j'�qlohÔ�YdPfrd4ygc<· uWf&y�¥oa�ac<u j<��Ë<æqa��ic'd e&d hia�frae�yzafzfru^j<�ky�l m
� j � l �U�<¨Ýd jY� � c j ¨N�<¸
�ÕjÚfg~<a¶fgloc yzp<¤<É c<· l f¯l m�Î�u^�Up<ega�©qv�Ì£a¶yg~<lPÌ fg~<aÍhRu j<u^É
h!p<háxPd · p<a	l mqfr~<a	lU¤qô|a�t�fgu xoa�m:p<j'tÏfgu loj!dot&~<u axUa���pYygu^j<��`��
dojY� Q ¾�s�Û��ÑÌ�u^fg~iåkpYdo�qe&dPfru t\~<u j<�oa£·^lkygyMlojFfg~<a�K�V�³S�zKkGM�
�YdPfrdUyzafÝdUy4d}m:pYjYtÏfru^lUjÍlom6j�p<hF¤Sae4lom6·�d ¤Sa· a��Ía�æ<d hic<· a�y�¸
é*a6ygaa	fg~Yd f,`��Þc'a�ezm:lUegh¼yMyzu �oj<u^Ë't�d jkfg· {b¤Sa�fgfga�eMlUcqfgu hiu^ÈNdPÉ
fru^lUjÍlPxUaebfg~<a¼a�jkfgu egaRerdoj<�oaRl m�d hilopYjUfÝl m£· do¤'a�·^aN���<dPf&d<¸
¾�~Ya¶hiu �Y�q·^aÍc<· l f¯yg~<lPÌ�y¼fr~<aÍtloeregaNyzcSloj'�qu^jY�Ífra�yzf¯a�egerloe
e&dPfra¼c<· l fry�¸-éê~<aera�dUyv�`�� yg~<lPÌ�y4pYyga�m:p<·6u^hic<erlPxoa�hiajkfry
lPxUae Q ¾�s�Ûb� u j*fgaerh¼y4l m��oa�j<ae&d · u È�dPfru^lUj¶cSaegm:loerh¼d jYtaov
fr~<a�ygaõu hic<eglPxUahiajkf&yçd era�j<l f*doyçh!pYt&~ doyçloj<aõhiu �o~kf
aæqc'aNtÏf¼�ou xoa�j�fg~Yd f}`�� Ë'jY�<y¼ygu^�Uj<uWËStd jkfr·^{�¤Sa�fzfrae}yglo· pqÉ
fru^lUjYy�¸!é*a¼t�loj ô|a�tÏfrp<era!fr~YdPf4lUj¶h¼d j�{�fra�æ�fgpYdo·�c<erlo¤<· ah¼y
fr~<a4lo¤<ô|a�tÏfru^xUa�m:p<jYtÏfru^lUj�u^jY�<aa��-~YdUy�h¼d j�{}· lqtd ·�hiu j<u hidYv
¤Ypqf$· lPÌ6a�e�x�do·^pYa�y�l m�u^f�j<aaN��j<l f�jYa�t�aNygyrd eru ·^{#tloeregaNyzcSloj'�
frl*ygu �oj<u^Ë'tdojkfg· {*· lPÌ£aeFxPdo·^p<aNyRu^j3�oajYae&d · u^ÈNdPfgu loj�cSaegm:loegÉ
h¼dojYt�aU¸

�
	����;@?�?BA �4ù'J�ü<zû�þ$C&ú1J4HMø\þkþkú&û0�ÿýÿþ��DC �£ø2DNúrü/>@�>�EA�oú�� 3 RJþ�J
û�þkþUúÏû0�ÿýÿþ��5TQJ�ù�<|ý �4ý 1ÏûO<|ý=J�þBGF��J�üFúÏû,C%A �4ú�</A�J � 9 </Akú�</J�ù*ü/J	V>A�J	V > �4úÏû�þ}úrüÕü/Jü$üzûS<|ú§>NV	ý </A �3J �oú�� >Õú��ÿú�C�<|ý=JNþ"�8</Akú ?'J�<</J �
ü/JSV�>A�J	V >1?qú§>�< �4úÏû�þ}úrüÕü/Jü�üzûO<|ú§>§G @'U	< �Uú&þ�J�<|ú§>£úrüÕü/J�ü�üzûS<|ú§>JNþ @Uþ �Wû�?qú��ÿú��!û�þ � <|ú§>�<}>Õú�</>§G

, )"-�)/. 9�:*;=<�> - 97@CB ' 9 +7)"+�(*.@0US< @'U	< @'U	< @'US<
�£ø L ! ���0U�!"��! �&�"��!0U��&!"��� �M��G � U���G � �	E;G � U��	E�G �

! ��� U�!"��' �&'"��!0U��&�"�(� �"��'0U$��G � � G �SU � G �
��GNE;G � � G �*U � G � D��G �*U*D�;G  �SD�G F*U���G � ) �*�;U ) ��HF�G F5U�F�G � D�E�G E*U*DI�*G E ��G � U$�%�I� � � ) U ) �(�
��GNE;G E�� � G �5U � G D D*D�G D�U*D�;G  � � G �	U��	D�G � �SD�G �*U��SD�G E

� G F5U � G E D�E�G �	U*DI�*G  � G �SU���G � � G �SU � G �
��GNE;G E*E�� ��G E5U � G � D��G F*U*D$��G � � � G F*U���;G E ��;G ��U��SD�G �

� G �5U � G D D�E�G *U*DI�*G � �;G �SU � G  � G � U � G �
J&�b²Y[?�k³kK?�?QS]�[��K.R����]<K?�UHJ�MZ
�Õjç¾�d ¤Y·^aF©<v<Ì6a!yz~<lPÌØfg~<aFegaNyzp<·^fry�lo¤qf&d u j<a���Ì�u^fg~ç`��§m:loe
fr~<eraa�Ë<æqaN�ix�do·^pYa�y	lomB�ÐÌ�u^fg~#j<lFd jYj<a�do·^u j<�Y¸�é*a$yza�a�fg~'dPf
u jØhilky|f�tdUyzaNyv�ËYæ�aN� � locqfru^hiu È�dPfru^lUjÚcSaegm:loerhiy-Ì£loe&yza
fr~Yd jÍlocqfru^hiu È�d fgu loj*Ì�uWfr~Íd jYj<a�do·^u j<� u �oe&do�<pYd · ·^{��qaNt�era�dUy|É
u j<�
�§m:eglUh ~<u^�U~�fgl¯·^lPÌ§xPdo·^p<aNy v ¸4ãbj�QS[MHJ�YvYfr~<a!cSaegm:loegÉ
h¼dojYt�a��qerlocRu�y�xoa�eg{Fygu �oj<u^Ë'tdojkf,u hic<· {ku j<�Ýfr~YdPf\doj<j<a�do·^u j<�
h¼d�{Ý¤Sa6t�eru^fgu�td ·Um:loe�~Ydoer�Ýc<erlo¤Y·^a�hiy�¸,n£dUyzaNy�Ì�~<a�ega\Ë<æqa�� �
lUcqfgu hiu^ÈNdPfru^lUjRlUpqfzÉÊcSaegm:loerhRaN�Rlocqfru^hiu È�dPfru^lUj¼Ì�uWfr~}d j<jYa�d ·^É
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u j<��d eraRyg~<lPÌ�jÍu^j*¤'lU· ��¸!Ö�lPÌ£axUaeNvEaxoa�j¶u jçfr~<a�yga¼tdoyga�y�v
doj<j<aNd · u^j<��dUtÏfrpYd · ·^{Rdot&~<u axUa��Rd4· lPÌ6a�e�x�do·^pYa�l mEfg~<a$lo¤qô|aNtÏÉ
fru^xUa\m:pYjYtÏfru^lUj!¤<p<fMfr~<u y��<u �Fj<l f�t�lUegera�ygc'lUjY�Ýfrlb· lPÌ6a�e?a�egerloe
e&dPfra�y�¸?�ÕjRfg~Ya�¤'lofzfglUh c<· l f	lomSÎ�u^�Up<era�©<v Ì£a�ygaa£fr~<a�·^aNd erjqÉ
u j<�çtp<egxUa�y�m:lUeÝË<æqa����älocqfru^hiu È�dPfru^lUj*dojY��`���¸�ãbj*fg~<u�y
�YdPfrdUyzaf�v<doj<j<a�do·^u j<�i�ou xoaNy�yzu �oj<u^Ë't�d jkfg· {}¤Sa�fzfrae�era�ygp<·^fry�¸

]�]<�Y�U[M����KM�?QS] � H�³�X 5��?V�KM��]<_F<£[MLNL
�Õj ¾Mdo¤<·^a ªÔÌ£a ygaaêfr~YdPfÂera�ygp<·Wf&yõlU¤qfrdou^j<aN�àÌ�u^fg~ fr~<a
yråkpYd era��Ø·^lkygy�doega�d ·�yzlÐ~<u �o~<· {Út�lUhic'afgu^fgu xoa�Ì�uWfr~ál fg~Yae
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