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è7J_^_JMXYHÆL#JMåWJ_\cOWT#EGJMXYHK{ÆFcXÐ{�TvJMJ_^¤Q;HKJM^¤Q#X#Og\]OgbWk×Q)U`ågJNbgFIågJ_X�V�Fc{�J~HKO UjbgV�O	�7FcX#bjXyC#E DvJMV0OWZ
{/T¸J_JM^¤Q�
ÁJMX)UWD#\]J_LÀUWT#T�\cFc^_UuHKF]OgX#{4FcX~OgC#V,J�ågJMV�k8L)U`kN\cFIågJM{� ä Q#J�åWUuV/FcJ�HÁk~OuZ�{/C#^¤QÀUWT�T#\cF]^`UuH/FcOgX#{4F]{
åuUW{�H_p�V/UWX#bgF]X#bsZwV/OgE åWOgFc^MJGL�Fc^MHKUuHKF]OgX {/OWZÇH��,UWV�JdH/OiågOWFc^_JÆ^MOgXYHKV/OW\2OuZ'Ui^_UWV�{�H/J_V/JMO�����X#JdOWZ
HKQ�JPEGOgV�JPUWL�åuUWX�^_J_L×UWT#T�\cFc^_UuHKF]OgX#{�OWZ2{/T¸J_J_^¤Q HKJM^¤Q#X#Og\]OgbWkjF]{<HKQ�Jd{�TvO��WJ_X L#FcUW\cOgbWC#J {	k�{	HKJME
� B�R�B������<XãB�R�B�F]{0Uj^_OWEGT#C�HKJ_V0UWT#T#\]Fc^`U�HKFcOWX H/Q)UuHP{�C#T#T¸OgV�H/{0^_OgXYåWJ_V/{/UuHKF]OgX)UW\,FcXYHKJMVKUW^�HKFcOWX
�7F]H/QµU QyC#EGUWXãH/O×T¸J_V	ZwOgV/E {/OgEdJNH¤UW{����.B�C#^¤Q¹{�k8{�H/J_Ed{~Q)U`ågJÀ^_OAåWJ_V/JMLU��7FcL#JsVKUuX#bgJsOWZ
L#OgEGUWF]X#{_p�FcX#^M\cC#L#F]X#b�^`Uu\c\!V/OWC�HKF]X#b�ZwOgVs^_C#{	HKOgEdJ_Vs{/JMV�å8Fc^MJ�� é � � p�F]X�ZwOgV/EGUuH/FcOgX��yFcOW{!�.^MOgE"

E0C#X�Fc^`U�HKFcOWX#� éWr � p�D)UuH/H/\cJ�x)J_\]Lm{/FcE C#\tUuH/FcOgX�{$� ngn � paHKV/UWFcXm{�^¤Q#J_L#C�\cJÆFcX�ZwOWV/EGUuHKF]OgX%� � � � p�OWç�
Á\]FcX#J
H¤Uu{!�ÆL#J_\]J_bYU�HKFcOWX&� n�l � p'�,J_UuHKQ#JMV,F]X�ZwOgV/EGUuH/FcOgX(� � l � p�UuC�HKOgX�OgEGOWC#{�EdOgD#F]\cJ|V�OgD¸OWH,^MOgEdE0C#X#F]^`U)

HKF]OgX*� � � � p�+)FcbWQyH�V/JM{/JMV�åuUuHKF]OgX#{,� � l � p¸\cJMFc{�C#V/JM\]ksUW^�HKFIå�FIHÁksFcX�ZwOWV/EGUuHKF]OgX-�°n � � p¸^_OWX�ZwJ_V�J_X#^MJ0V/O8OgE
V/JM{/JMV�åuUuHKF]OgX#{.�¬l q p � � p8J/
ÁEGUWFc\#UW^_^MJ_{/{0� � � p�n � � p�V�J_{	H¤UWC#V/UWXYH,F]X�ZwOgV�E~UuH/FcOgX1�¬lon � p�UWX#LdD#C#{�{/^¤Q#JML�

C#\]J!FcX�ZwOgV�E~U�HKFcOWX2� rWq � �

�<X�B�R�BµF]{GH/Q#JjT#V�O�L#C�^MHNOWZ�EGUWXYk¹L#F]çvJ_V�J_XYHN{/T¸J_JM^¤QHKJ_^¤Q�X#Og\cOWbgFcJM{_p7FcX#^M\cC#L�FcX#b�UWC#L#F]O
^`UuT�HKC#V�JWpv{/T¸J_J_^¤QmV�J_^MOgbgX#FIHKFcOWXap)X)UuH/C#VKUW\+\cUWX#bgC)UubgJ�C�X#L#J_V�{�HKUWX#L#F]X#b#p¸L#FtUW\]OgbgC#J�EGUWX)UWbWJ_EdJ_XYH`p
X)UuH/C#VKUu\�\tUuX#bgC)UWbWJ<bgJMX#J_V/UuHKF]OgXap#UuX#LÃHKJ/3�H4
©H/O 
Á{�TvJMJ_^¤Qs{�k8XYHKQ#JM{/F]{�65*FcbgC�V/J l7
¤l�{�Q#O	�7{7H/Q#J.+)O	�
D¸JMH���J_J_XÀHKQ#JM{/J!^MOgEGT¸OgX#JMXYHK{'FcXsU HÁk8T#F]^`UW\�B�R�B8�9� C�{/J_V;:°{7{�TvJMJ_^¤QÀFc{|T)Uu{/{/JMLÀZwV�OgE UuXsUWC#L#F]O
{/JMV�åWJ_V!HKONUÃ{�TvJMJ_^¤Q V/JM^_OgbWX#F=<MJ_V_p8�7Q#Fc^¤QmOgC�HKT#C�H/{!QYk�T¸OWH/Q#J_{�J_{�OWZ>�7Q)UuH<HKQ#JPC#{�J_V�{/UWFcL?� ä Q#J
X)UuH/C#VKUu\�\tUuX#bgC)UWbWJ�C#X#L#JMV/{	H¤UWX#L�FcX#bP^MOgEGT¸OgX#JMXYH`p#OgV,T)UWV/{�J_VMp#HKV/F]J_{,H/OPJ738HKV/UW^MH7EdJ`UuX#FcX#b�ZwV/OgE
HKQ�Og{/J�Qyk8T¸OWHKQ�J_{/JM{_p�^MV/J`U�HKFcX�b~{/OWEGJS{/JME~UWXYH/Fc^SV/J_T�V/J_{�J_XYH¤U�HKFcOWX@� ä Q�J0L#FtUu\cOgbgC�JSEGUWX)UubgJ_V UW{A

{/JM{/{�J_{PHKQ)U�H0EdJ`UWX#F]X#bjF]X×HKQ�JÃ^_OgXYH/J738HÆOWZ'HKQ�JÃL#FtUu\cOgbgC�JGQ#F]{�H/OgV�k×UWX#L�OWC�HKT#C�HK{PUf{�J_EGUWXYHKF]^

l �



Text−to−Speech
Management

Dialogue

Speech
Recognition

Understanding
Language

Audio/GUI

Language
Generation

5*F]bgC#V/JPl7
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V/JMT#V/JM{/JMXyHKUuHKF]OgXjOWZ*F]H/{�V�J_{/T¸OgX#{�J�� ��bgJ_X#JMVKUuH/FcOgXÀEdO�L#C�\cJ�^_OgXYåWJ_V�H/{<HKQ�J�{�J_EGUWXYHKFc^SV/JMT#V/JM{/JMX�

H¤U�HKFcOWXNFcXYHKOÆUPX)UuH/C#VKUu\a\tUWX�bgC)UWbgJ<{/J_XYH/J_X#^MJWp��7Q#Fc^¤QsFc{'T�V/J_{�J_XYHKJMLiH/OÆH/Q#J�C#{/JMV �7F]HKQNH/Q#J!Q#J_\]T
OWZ*U0HKJ738H4
©HKO)
Á{/T¸J_JM^¤Qf{	k�XYH/Q#J_{�F=<_JMV�
� Q#Fc\]JPHKQ#JdJMçvJ_^�HKF]åWJ_X#JM{/{0OuZ7B�R�B�{SQ)UW{SFcEdT#V�OoåWJ_L×{/FcbWX#F]x)^_UWXYHK\IkjOAågJMV�HKQ�JGT)Uu{�H�{/JMåWJ_V/UW\

kgJ_UWV/{Mp+UÃ^_V�F]HKF]^`UW\-D)UWV�V/F]J_V�H/O �7FcL#JM{/T#V�J`UWL L#JMT#\cOAk8EdJ_XYH!V/JME~UuFcX#{�F]XfHKQ�J0ZwOgV/E OWZ2^_OWEGE0C�X#F 

^`U�HKFcOWX×D#V�J`U��yL#O	�7X�U�H�{	HKV/UuHKJMbgFc^dTvOWFcXYHK{�FcX HKQ�JGL#FcUW\cOWbgC#JWp�OuZÇHKJ_X-�7Q#J_X×HKQ#JdC#{/JMV�F]{SH/V�k8FcX�b
HKOÆ^MOgXYågJMkiUÆ^_V�F]HKF]^`UW\vT#FcJM^_J�OWZ�FcX�ZwOWV/EGUuHKF]OgX~HKQ#UuH'HKQ#J�{	k�{	HKJME V�J_T¸J`UuH/J_L#\IkNEdFc{/C�X#L#J_V�{�HKUWX#L#{;�
ä Q#F]{*{/FIHKC)U�HKFcOWX�F]{*T)UWV	HKF]^_C#\cUWV/\Ik!\cF �WJ_\Ik�HKO<O�^M^_C#V �7Q#J_X#J�ågJMV4H/Q#J,C�{/J_V*Fc{�UuH/H/J_EdT�HKF]X#b�H/O<{/C�T#T#\]k
U0X)UWEdJ_LNJMXYHKF]HÁk~ZwV/OgE:U0\tUWV�bgJ<OWV'OgTvJMXÃågO8^`UWD�C#\tUWV	kÃ{�JMH � 5)OgV�J73�UWEdT#\cJup)U,�,J_UuHKQ�J_V7L#OgEGUWFcX
EdFcbgQYH�Q)U`ågJPFcX�ZwOgV/EGUuHKF]OgXNZwOgV<{�JMåWJ_VKUu\*HKQ#OWC#{KUWX�Lm^_F]H/FcJM{_p¸D#C�H�H/Q#J_V�J0Fc{�X#OÃJ`Uu{�k(�|U`kfZwOWV�HKQ�J
{�k8{	HKJ_E H/O FcX�ZwOgV�E H/Q#JsC#{/JMVdUWDvOWC�H$�7Q#Fc^¤Qã^_FIHKF]J_{0FIH$�yX#O	�7{���©Z<H/Q#JNC#{/JMVÆV/J_zyC#JM{�H/{~FcX�ZwOgV4

EGUuHKF]OgXjZwOgVSUWX C#X��yX#O	�7XÐ^_FIHÁkgp+HKQ#Jd{�k8{	HKJ_E �7F]\c\�\]F=�WJM\]kfEGF]{/V/JM^_OgbWX#F=<MJPF]HSUW{�UWX×UW\]H/OgbgJMH/Q#J_V
FcX#UWT#T#V�OgT#V/FcUuHKJup �yX#O	�7X~^MF]HÁk ���©Z�HKQ�J7åWO�^_UWD#C#\cUWV�k0Fc{�{�HKUuHKF]^ UWX#LÆHKQ#J7{�k8{	HKJ_E>\cUW^��y{,UuXdJ/3�T#\cF]^_F]H
EdO�L#JM\�ZwOgV'C#X9�8X�O �7X(�,OWV/L#{Mp�H/Q#J�C#{/JMV: {�V�J_T¸J`UuH/J_LiUuH/H/J_EdT�HK{7^_UWXiOWX#\]k~\cJ`UuLsH/OPZ�UWFc\]C#V/J �

5*FcbWC#V/Jjl7
 � {�Q#O	�7{GUuX�J73�UWEdT#\cJÃL�FtUW\]OgbgC#JdDvJ�H��,JMJ_XµUjC#{/JMVÆUWX#LÐHKQ�J����
	����	�� +)FcbWQyH
V/JM{/JMV�åuUuHKF]OgX {�k8{�H/J_E � r � � p-FcX��7Q#F]^¤Q×H/Q#JGC�{/J_V �,UW{ U�H/HKJMEGT�HKFcX�bsH/OÀH/VKU`ågJM\�HKOiè Og{�J`UWC�p*R�O 

EdFcX#F]^`U�p,U�^_FIHÁk.UWX�L.^_OgC�XyH/V�kãHKQ)U�H~HKQ�Jj{�k8{�H/J_E L#FcL.X�OWH �yX#O	� ���ÁX���lWp��	HKQ#JiFc{�\tUWX#L¹OWZ
R�OgEdFcX#F]^`U�� Fc{GEGF]{/V�J_^_OWbgX#F=<MJ_L�UW{��KB�J`U�H/HK\]JjUWX�L��|HK\tUuXyHKU�p�� �7Q#F]\cJfF]X�� é p��/è7Og{�J`UWCap R�O 

EdFcX#F]^`U���F]{�QYk�T¸OWH/Q#J_{�F=<_JMLNUW{�� ä OgV�OgXYHKO#p�e,OgX#X�J_^MH/Fc^MC�H ��� R�J_{/T�F]HKJ'H/Q#J7C#{/JMV: {�L#JMX#FtUu\#OWZ�H/Q#J_{�J
^_FIHÁkPX)UWEdJ_{Mp�UuX#LGOWDyå8F]OgC#{4ZwV/C#{	HKVKU�HKFcOWXapgHKQ#J7{	k�{	HKJME ZwC�H/Fc\]J_\]k�^_OWXyH/FcXyC#JM{2H/O�QYk8TvOuHKQ#JM{/F=<MJ<^MF]HÁkgp
{�HKUuHKJup,UuX#L;^_OgC#XYH/V�k�X)UuEGJM{�;e,\]J`UWV�\]kgp4UmEdOgV/J~FcXYHKJM\c\cF]bgJ_XYH�EGO8L#JM\ �,OWC#\cL;D¸JNV/J_zyC#F]V/JML;H/O
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��lWæ � �,OgC�\cLs\cF �WJ�HKO$+#kNZwV�OgE hiFtUWEdF¦p�5*\cOWV/FcL#U�HKOPHKQ�JSF]{/\cUWX#LsOWZ*R�OgEGF]X#Fc^_U
���������	��
������������
�������� � OWXiR�JM^_JME0DvJMV�lon�HKQ?�

BvlWæ �0��U`kgp#ZwV/OWE hfFcUWEGFvHKOGB�J`U�H/HK\]J!OgXÀhfOgX#L#UAkWp¸R�J_^_JME0D¸J_V�lon�H/Q@�
e|UWXskgOWCiT#V�OAå�F]L#JSUPL#J_T)UuV�HKC�V/J�HKFcEdJ�OgV7UuFcV/\]FcX#J�T#V/J�ZwJ_V�J_X#^MJ��

� � æ�� O#p ��L�OgX@: H �,UWXYH7HKOdbgOPHKOGB�J_UuH/H/\cJ��
B � æ � Q)U�H�^MF]HÁk~L#O�JM{'HKQ#J +)F]bgQYH UWV/V�F]ågJ�F]X��
� é æ è7Og{/J_UWCap�R�OgEdFcX�Fc^`U �����! ��!�����#"%$&�!�����(')�+*	'-,.� � �
B é æ �0��U`kgp#ZwV/OWE hfFcUWEGFvHKO ä OWV/OgXYHKOÆOgXihfOgX�L)U`kgp�R�J_^MJ_E0D¸J_V�lonoHKQ@�

e|UWXskgOWCiT#V�OAå�F]L#JSUPL#J_T)UuV�HKC�V/J�HKFcEdJ�OgV7UuFcV/\]FcX#J�T#V/J�ZwJ_V�J_X#^MJ��
� � æ�� O#p ��:°E�X#OWH7bgOgF]X#b0HKO ä OgV/OWXyH/O�� �6�,UWXYH7HKOÆbgOPHKOGR�OgEdFcX#F]^`U �0/1��23��*	'�� � �
B � æ �0��U`kgp#ZwV/OWE hfFcUWEGFvHKO34!FcX#bg{	HKOgXsOgXÀhfOWX#L)U`kgp¸R�J_^MJ_E0D¸J_V�lonoHKQ@�

e|UWXskgOWCiT#V�OAå�F]L#JSUPL#J_T)UuV�HKC�V/J�HKFcEdJ�OgV7UuFcV/\]FcX#J�T#V/J�ZwJ_V�J_X#^MJ��
� � æ�� O#p ��L�OgX@: H �,UWXYH7HKOdbgOPHKO34!FcX#bW{�HKOWX*�657�!,189���!� � p � �|UuXyH7H/O

bgOPH/OGR�OWEGF]X#Fc^_U1��$&�!�����(')�+*	'-,:� � �
5*F]bgC#V/Jil;
 � æ �� -*�%D9����E���*�����)
	-�FHi���
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L#J�HKJ_^�H�UuX#LsV/J_^MOAågJ_V ZwV/OgE:{/C#^¤Qi{/FIHKC)UuH/FcOgX�{�
� ^MOgEdEGOgXdUWT�T#V/OYUu^¤QGHKOSQ#JM\cTdFcEdT#V/OAågJ'H/Q#J�{	k8{�HKJME : {,D¸J_Q#UAå8F]OgV�F]XÆ{/C#^¤QÃ^MFcV�^_C#Ed{�HKUWX#^_JM{

Fc{PH/Q#JiC�{/JÀOWZ!^_OWX�x)L#JMX#^_Ji{/^_OWV/FcX�b#p,F]X �7Q#F]^¤Q¹H/Q#JiV�J_^MOgbgX#F <_J_VÆT#V�OAå�F]L#J_{GU×{�^_OgV�JÀZwOWVdJ_UW^¤Q
��OgV/LiFcX#L#F]^`UuH/FcX#b Q#O	� ^_JMV�H¤UuFcXÀF]H7Fc{|H/Q)UuH7HKQ�JSbWF]ågJMX ��OgV/L��,UW{�{�TvO��WJ_X%� � � p �gr p é � � � ��\cO	�
^_OWX�x)L#JMX#^_JN{�^_OgV�JÃ^_OgC�\cL�H/Q#J_X�{�FcbgX)Uu\4H/Q#JÃ{	k�{	HKJME HKOjUW{!� HKQ#JGC#{/JMV HKOf^_OgX�x#V/E HKQ#JÃbWF]ågJMX
åuUW\cC�J�� 5�C�V�HKQ�J_VÆFcEdT#V/OAåWJ_EdJ_XYHd^_OgC#\]L;DvJÀUW^M^_OgEdT#\cF]{/Q#JML¹DYk;C#{�FcX#b×UWXãJ73�T#\]Fc^_FIHPC#X��yX#O	�7X
��OgV/LiEGO8L#J_\6� n � p��7Q�Fc^¤Qf^MOgC#\]LiT#V�J_L#F]^MH HKQ)U�H�UÆbgF]åWJ_X(�,OgV�LjOgV7T#Q#V/UW{/J�{/T¸O �WJMXjDYksHKQ#JSC#{/JMV
EGUAkÀD¸JPUWD#{�J_XYH!ZwV/OWE H/Q#J0V/JM^_OgbWX#F=<MJ_V: {<åWO�^_UWD#C#\cUWV�kfUWX#LmF]{�HKQ�J_V/J�ZwOgV/J C#X#V/JM^_OgbWX#F=<_UWD#\cJ � �ÁX
{/C�^¤Q×UG^`UW{�JWp�H/Q#J0{�k8{	HKJ_E ^_OgC�\cLmUWT¸Og\]OgbgF=<MJ UuX#Lj{/C�bgbgJ_{	H�HKQ#UuH�HKQ�J0C#{/JMV�T#V�OgTvOW{/JPU~X�J`UWV�Dyk
\tUuV/bgJMV-^MF]HÁk�;gQ#O	��JMåWJ_V_pyU EGOWV/J2T#V/O8L#C#^�HKF]åWJ�{	HKV/UuHKJMbWk �,OgC�\cL D¸J4HKO<V�J_zyC#JM{�H�EdOgV/J4F]X�ZwOgV/EGUuH/FcOgX
UWD¸OgC�H�HKQ�Jd^MF]HÁkWp�{�C#^¤QÐUW{SUs{/T¸J_\]\cFcX�bÃå�FcUN{/T¸J_J_^¤Q�OgV!HKQ#JPHKJM\cJMT#Q#OgX#J �WJ�k8T)UWL@� �<V/EdJ_L2�7F]H/Q
HKQ�Fc{|UuL#L#F]H/FcOgX#UW\�FcX�ZwOgV�E~U�HKFcOWXGUuX#LsU \tUuV/bgJ J738HKJMV/X)Uu\aL)UuHKUWD)UW{�J�OWZ+^_FIHÁkdX)UWEdJ_{_p8ZwOgV,J/3�UWEGT�\cJWp
HKQ�JS{	k8{�HKJME ^_OgC#\]Ls\cF=�uJ_\Ik~F]L#J_XYHKFIZÇk~H/Q#J�FcXYHKJMX#L#J_LÀ^_FIHÁkNX)UWEdJ��

�^¤Q)UW\]\cJ_X�bgFcX#b�Uu{/T¸J_^MH4OuZvH/Q#J UWDvOAåWJ7
ÁOWC�HK\]FcX#JMLP{�HKV/UuHKJMbWk0F]{�HKQ#J'L�J_{/F]bgXdOWZ�HKQ#J UW\]bgOgV/FIHKQ#Ed{
ZwOgV4J_V�V/OgV4L#J�HKJM^MHKF]OgXGUWX#LdV/J_^MOAågJ_V	k �,e,OgX�x)L�J_X#^MJ<{/^MOgV/F]X#b�UWX#LdC#X��yX#O	�7X ��OgV/LGL#JMH/J_^MH/FcOgXGUWV�J
HKQ�J_Ed{/J_\IågJM{dT�V/OgX#JGHKOmJ_V�V/OgV-;,Q#JMX#^_JÃH/Q#JN{�k8{	HKJ_E ^`UWX;X#J�ågJ_VÆD¸JÃ^_JMV�HKUWFcXÐH/Q)UuHPFIH0L#O8J_{PX#OuH
�yX#O	�>HKQ#J �,OWV/L � � � � ���:{	HKV/UuHKJMbWk HKQ)UuHSF]XyåWO �WJM{ HKJML#FcOWC#{�^MOgX�x)V�E~U�HKFcOWX×{�C#DvL�FtUW\]OgbgC#JM{�ZwOWV

� l



JMåWJ_V	kfQYk8TvOuHKQ#JM{/F=<MJ_Lm^MF]HÁk��,OWC#\cLi{/C#V�J_\]kiUWX�X#OAkÀH/Q#J C�{/J_V-;vkWJMH!UuXjOgD�H/C#{/J�C#X �7Fc\c\]FcX#bWX#J_{�{7H/O
UW^��yX#O	�7\cJML#bgJd^_OgX�ZwC#{/F]OgX-�7F]\c\�\]J`UWLmH/Oi^MOgEGE C#X#Fc^_UuHKF]OgXjD#V�J`U��yL#O	�7X�UuX#L×C�{/J_V�ZwV/C�{�HKV/UuHKF]OgX@�
ä Q#J�C#{/JMV: {<D¸J_Q)U`å8FcOgVMpvF]XfUuL#L#F]H/FcOgXNH/O~^_OWX�x)L#JMX#^_J0{�^_OgV�FcX#bGUWX#LiC#X��yX#O	�7X ��OgV/LjL�JMHKJM^MH/FcOgXap
^`UuXN{/FcbWX)UW\¸U EdFc{/V�J_^MOgbgX#FIHKFcOWX � � ��� � ä Q#J!{	k�{	HKJME:HKQyC#{,X#J_JML#{|HKO0EGU��uJ�C#{/J<OWZ+E0C#\IHKFcT�\cJ7^_C#JM{
HKOÆL#JM^_F]L#J �7Q#J_XÀHKOÆFcXYågO��WJ�UWXiJMV/V�OgV'V/JM^_OAågJMV�kÀ{/C#D¸L#FcUW\cOgbWC#J��

ä Q#JNJ_V�V/OgV�L#JMH/J_^�HKFcOWX�T#V/OgD�\cJ_E F]{�ZwC#V	HKQ#JMV0^_OgEdT#\]Fc^`U�HKJ_L-�7Q#J_X;UiX#J;�7\Ik�QYk8TvOuHKQ#JM{/F=<MJ_L
åuUW\cC�J�ZwOWV�UÆbgFIågJ_XfUuH/H/V/F]D#C�HKJ�^MOgX9+)F]^MHK{ �7F]H/QÀH/Q#J�åWUu\cC#J�^_C�V/V/JMXYHK\]kÀD¸J_\]FcJMåWJ_LÀDYkÀH/Q#JS{�k8{�H/J_E(�
� JN^`UW\]\�HKQ�Fc{0{�F]HKC#UuHKF]OgX�HKQ�J '(�!��� *	')���� ���)
��-2Æp4UWX#LÐH/Q#JNL#FcUW\cOgbWC#J~EGUWX)UWbWJ_V0E0C�{�HPL#JM^_F]L#J
Q#O	��HKOÃV�J_{/T¸OgX#L F]Xm{/C#^¤Q ^_F]V/^MC#EG{	H¤UWX�^_J_{;� hfUWXYkj{�k8{	HKJ_Ed{�{/F]EGT#\IksOAågJ_V4�7V/FIHKJ0HKQ�JPJ73�Fc{	HKFcX�b
åuUW\cC�J0�7F]HKQNH/Q#J�X#J;�3åuUW\]C#J�UWX#LÀ^_OWXyH/FcXyC#J!HKQ�JSL�FtUW\]OgbgC#Jup�T#\cUW^_F]X#bÆUPD#C#V/L�J_XfOWXÀH/Q#J�C#{/JMV7H/O
^_OWV/V/JM^MH�H/Q#J7J_V/V�OgV�FIZ$pgFcX0Z�UW^�H`pyUWXÆJMV/V/OWV �|Uu{2EGUWL#J ���ÁL#J_UW\c\IkgpgQ�O ��JMåWJ_VMp�HKQ�J'X#J;�¹åWUu\cC#J|{�Q#OgC#\]L
D¸J~FcbWX#OgV/JML�FIZ|F]H �,UW{ �����4FcXYHKJMX#L#JML�Dyk H/Q#J~C#{�J_VMp�FcEdT#\cF]^_F]H/\]kÀ^_OWX�x)V/EdJ_L � J�� b��Ip � �0��U`kgp�H/O
e,Q#F]^`UWbgO9�!e|UWXjkWOgCmT#V/OAå8FcL�JPU~L)UuH/J�� ���ÀFIZ�F]H�� �!87HKQ#J C#{/JMV: {!FcXYHKJMX#L#J_Lm^MF]HÁkWp�OgV�TvJMV/Q)UWT�{!U
{/T¸J_\]\cF]X#b!{/Q#OWC#\cLGDvJ V/JMz8C�J_{�H/J_LÃFIZ�H/Q#J�F]XYHKJ_X�L#J_LG^_F]HÁk$�,UW{�UW^MH/C)UW\]\]k ,1�
	������ � H/OSH/Q#J {�k8{�H/J_E(�

��X#J|^¤Q)UW\]\cJMX#bgFcX�b<UW{�TvJM^MH�OuZ�L#JMåWJ_\cOWT#FcX#b�UWX#L0J�åWUu\cC)UuH/FcX#b�{/C#^¤QPJMV/V�OgV*Q)UuX#L#\cF]X#b<{	HKV/UuHKJMbgFcJM{
Fc{7HKQ�J Z�UW^MH�HKQ)U�H<FIH<F]{<J738H/V/J_EdJ_\IkÀL#F�d^_C�\]H HKO~^MOg\c\]J_^�H�UWT�T#V/OgT�V/FtU�HKJSC#{/JMV�L)UuHKU9��� OWH�OWX#\]ksF]{
F]H�^_OW{�HK\IkNHKOÃ^MOg\c\]J_^�H�C�{/J_V<L)UuH¤UdFcXibgJ_X#JMVKUW\�p�D#C�H�FIH<F]{<Uu\c{/OGL#F�d^MC#\]H HKOGFcX9+)C�J_X#^MJ�HKQ�J C#{�J_V: {
D¸J_Q)U`å8FcOgV*{/O!UW{�HKO!J_X�Q)UWX#^MJ|HKQ#J|O8^_^MC#V/V�J_X#^MJ'OWZ¸L#J_{�FcV/UWD#\cJ�{/^MJ_X)UWV�FcOg{;�>5)OgV*J/3�UWEGT�\cJWpuL#J_T¸J_X�L�

FcX�bdOWXÀH/Q#J�C�{/J_V�UWX#LsHKQ�J�{	k�{	HKJME : {<J/3�H/J_XYH�OWZ �yX#O	�7\cJML#bgJupvC#X9�8X�O �7X �,OgV�L#{ E~U`kNX#OuH�D¸JSU
ågJMV�k~^_OgEdEGOWXÃO�^M^_C#V�V/JMX#^_J ��� O	�,J�ågJ_VMp �7Q#J_XÀUWXÃC�X��yX#O	�7X(��OgV/LNF]{,C�H�HKJMV/J_LsDYkNU�C#{/JMV_p#HKQ�J
{�k8{	HKJ_E�{/Q#OgC�\cLNQ)U`ågJSU {	HKV/UuHKJMbWk~H/OÆUWL#L#V�J_{/{|H/Q#J!{/FIHKC)U�HKFcOWX@���©H'H/Q#J_XND¸J_^MOgEGJM{'T#V/OWD#\cJME~UuH/Fc^
HKO�L#JMx#X#J!UWXÃJ�ç�JM^MH/F]ågJ<JMåuUW\cC#UuHKF]OgXÆ^_V/FIHKJMV/FcOWXGZwOgV2^_OgX�L#F]H/FcOgX#{4HKQ#UuH|UuV/J<F]X#Q#JMV/J_XYH/\]kÆVKUuV/JWp�UWX#Lap
FcXdUWXYkÆ^_UW{/Jup8FIH4V/JMz8C�FcV/JM{,U�T¸J_V/F]O�LPOuZ?��J_J�y{�OgV�EGOWXyH/Q#{�HKOS^_Og\]\cJM^MH4{/C��G^MFcJMXyH�L)UuHKU�ZwV/OgE5V�J`UW\
C#{�J_V/{ D¸OWHKQNZwOgV'L#J�ågJM\cOgT#EdJ_XYH<UWX#LNZwOgV'J�åWUu\cC)UuH/FcOgX?�

�<X¹UuH/H/VKUW^�HKFIågJs{/Og\]C�HKF]OgX�Fc{0H/O J_EdT#\cOAk�U 8 * 2�,:
���� ���sC#{�J_V_p�DvOuHKQ;HKO Q#J_\]T;L#JMåWJ_\cOWT¹HKQ�J
{�k8{	HKJ_E UWX#L.H/OÐT#V/OAå8FcL�JjQ#FcbWQ#\]k;^MOgXYHKV/OW\c\cJML.JMåuUW\]C)UuH/FcOgX¹J73�TvJMV/F]EGJMXyH/{���ÁX#^MV/J_UW{/F]X#bg\]kWp'V/J/

{/J_UWV/^¤Q�J_V/{SFcXm{�TvO��WJ_X L#FcUW\cOgbWC#J�{	k8{�HKJMEG{SQ)U`ågJÆD¸J_JMX J/3�T#\cOgFIHKF]X#b~C#{�J_V�{/F]E0C#\cUuHKF]OgXiH/OsUWFcLmF]X
{�k8{	HKJ_E L�JMågJM\cOgT�EGJMXyH � �Wé p � n8p r � p � lup�l � � � � {/J_V�{�FcE0C#\cUuHKF]OgXfF]{�D¸J_X#J�x)^_FcUW\*ZwOgV<H/Q#JÆFcX#FIHKFcUW\
L#J�ågJ_\]OgT#EdJ_XYH�OuZ�UGL�FtUW\]OgbgC#J!{	k�{	HKJME D¸J_^_UWC#{/J�F]H J_\]FcEdFcX)U�HKJ_{�HKQ#JSX#J_JMLfZwOgV V/J_UW\+C#{/JMV/{_p��7F]H/Q
�7Q#OgE�J73�T¸J_V�FcEdJ_XYHK{�UuV/J|^MOg{�H/\]k�FcX D¸OWH/Q0HKFcEdJ�UWX#LPV/JM{/OgC�V/^_JM{� �©H*^`UWXÆUW\]{/O�D¸J|^¤Q)Uu\c\cJMX#bgF]X#b H/O

� �



J_X�^_OgC#V/UWbgJ7QyC#EGUWX#{4HKO�C#{/J {/C�^¤Q~J73�T¸J_V�FcEdJ_XYH¤UW\){	k8{�HKJMEG{;� ��XdH/Q#J7OWHKQ#JMV4Q)UWX#Lap8U!{/F]E0C#\cUuHKJML
C#{�J_V0^_UWX�D¸J~^MOgX�x)bgC�V/J_LÐH/OfD¸J_Q)U`åWJÃFcX�UfT#V/JML#Fc^�H¤UWD�\cJdE~UWX�X#J_VS{/OfH/Q)UuH�{/T¸J_^MF]x)^ÃL�FtUW\]OgbgC#J
{�H/VKUuH/J_bgF]J_{0EGU`k�D¸J~H/J_{�H/J_LãUWX#LÐZwC�V�HKQ�J_V0L#J�ågJM\cOgT¸J_L@�2��X#OWHKQ�J_V0X#OuH¤UWD#\]J~D¸J_X#J�x#HÆFc{�HKQ)UuH0U
QyC#bgJÃXyC#E DvJMV0OWZ7{/F]E0C#\cUuHKJML×L#FcUW\cOWbgC#J_{S^`UuX�DvJGbgJ_X#JMVKUuH/J_L;FcX HKQ#J~{KUWEdJÃUWEdOgC#XYH OWZ|HKF]EGJ
V/JMzyC#FcV�J_LÆHKOS^_Og\]\cJ_^�H���C#{�H�U!ZwJ;�µL#FtUW\]OgbgC#JM{�ZwV/OgE V/J`Uu\)C#{/JMV/{� ��X#^MJ H/Q#J7{�H/VKUuH/J_bgF]J_{4OWZvFcXYHKJMV/J_{	H
Q)U`ågJ�DvJMJ_Xj{�C �d^_F]J_XYHK\IkiL�JMågJM\cOgT¸J_L �7F]HKQiUG{�FcE0C�\tUuH/J_LsC#{/JMV_p¸HKQ#JS{�k8{�H/J_EÀp��7Q�Fc^¤Qj{�Q#OgC#\]LfD¸J
UWD#\]J�HKOdEGOWV/J!V/OWD#C#{�H/\]kNQ#UWX#L#\]J!T#V/OgD�\cJ_EGUuH/Fc^�C#{�J_V DvJMQ)U`å8FcOgVMp)^`UWXsHKQ#JMXiD¸J�E~UuL#J�U`åWUuFc\tUuD#\cJ
HKOÆV�J`UW\�C#{�J_V�{�

ä Q#J�J`UW{�J0�7F]H/Q �7Q#Fc^¤Qs{/OWEGJ!L#FcUW\cOWbgC#J<{	HKV/UuHKJMbgFcJM{|^`UWXsD¸J!L#JMåWJ_\]OgTvJMLÀUWX#LsFcX#^MOgV/T¸OgV/UuHKJML
FcXYH/OsUWX×B�R�BjL#J_T¸J_X#L�{�OgXjH/Q#JÆbgJ_X�J_V/F]^PX)UuH/C#V/JPOWZ2HKQ�JPL#FtUW\]OgbgC#J�E~UuX)UWbgJMV� ä VKUuL#F]H/FcOgX)Uu\c\]kWp
UN{/JMT)UWVKU�HKJÆL#FtUu\cOgbgC�J EGUWX)UWbgJMV�Fc{!L�J_{/F]bgX#JML ZwOgV<J`UW^¤Q×L#OgEGUWFcXapv{/F]X#^_JPHKQ�JP^_OgEdT#\cJ/3�F]HÁkmUuX#L
ZwC#X#^�HKF]OgX)UW\]F]HÁk~ZwOWV�C#X�FczyC#JSL#OgEGUWFcX#{7OWZÇH/J_XiL#F]çvJ_V�{� ä Q#J ^MOgX#{�J_zyC#J_X�^_JPOWZ�HKQ#F]{�L#JM{/F]bgXap¸Q#O	� 

JMåWJ_VMpYFc{+HKQ#J�{/C#T¸J_V4+)C#OgC#{*V/J_T¸JMH/F]H/FcOgX�OWZ#ZwC#X#^�HKF]OgX)UW\]F]HÁk!{�Q)UWV/JML0DYk�åuUWV�FcOgC�{�L#OWE~UWF]X#{��� �-���- *	'
��*���
����!, �723������� �-2 �-����Fc{,U�ZwVKUuEGJ7�,OgV��ÆFcX �7Q#F]^¤Q~HKQ�J<ZwC#X#^�HKFcOWX)UW\cFIHÁkÆT#V/OAå8FcL�J_LÃDYkÃL�FtUW\]OgbgC#J
{�H/VKUuH/J_bgF]J_{S^`UWX×DvJdC�H/Fc\cF <_JML×Uu^_V/OW{/{ L�OgE~UuFcX#{;�NB�C#^¤QÐUWX�F]EGT#\]J_EdJ_XYH¤U�HKFcOWXmFc{�DvJMX#JMx#^_FtUu\4ZwOWV
L#J�ågJ_\]OgT¸J_V/{Mp4{/FcX�^_JNUWXÐUWV/V/UAk OWZ7{	HKV/UuHKJMbgFcJM{0Fc{�FcEdEGJML#FtUuH/J_\IkmU`åuUWFc\cUWD#\cJPZwOgV UfX#J7��L#OWE~UWF]Xap
UWX#LÀJ`Uu^¤Qi{	HKVKU�HKJ_buk �7Fc\]\aDvJ!^MOgX#{�Fc{�H/J_XYH<UW^_V�Og{/{'HKQ�JSL�OgE~UuFcX#{|H/Q)UuH7{/C�T#TvOWV�H F]H�
��{�J_V�{�FcE0C#\cUuHKF]OgXsUWX#LfbgJ_X#JMV/F]^�L#FcUW\cOWbgC#J�E~UuX)UWbgJMEGJMXyH<UWV�J�F]XyåuUW\]C)UWD#\]J!HKO8Og\c{'ZwOgV L#JMåWJ_\ 


OgT#F]X#b0UuX#LNUWL���C�{�HKF]X#b0L#FcUW\cOWbgC#J7{�H/VKUuH/J_bgF]J_{� � O	�,J�ågJ_VMp)F]H�Fc{�OWZÇHKJMX~HKQ#J<^`UW{�J<HKQ)U�H|V/C�\cJ_{�E0C#{	H
D¸JGEdO�L�F]x)JML DYkmH/Q#JGL�JMågJM\cOgT¸J_VSFcX OgV�L#J_V!HKOÀOgD�HKUWFcX HKQ�JGL#JM{/F]V/J_L×DvJMQ)U`å8FcOgV;�~hjUuX8C#UW\4V/C#\]J
{/T¸J_^MF]x)^_UuHKF]OgXµ^_UWX.V�J_{/C�\]HGFcXµ{	k8{�HKJMEG{GågJ_V	kµV�OgD#C#{	HÃF]X¹Q)UuX#L#\cF]X#b J_V/V�OgV/{-;<Q#O	��JMåWJ_V_p�U×{�Fcb 

X#FIx)^`UWXYH�UWEGOWC#XYH<OWZ�H/FcEdJ�F]{<Uu\c{/OGV/JMz8C�FcV/JMLjHKOÃL�JMå8Fc{�JPUWX#LfH/C#X#JSHKQ#J0V�C#\cJM{� �ÁXmUWL#L#FIHKF]OgXap¸U
L#J�ågJ_\]OgT¸J_V�Fc{*\cF=�uJ_\Ik C#X#UWD#\cJ�HKO�UWXYHKF]^_F]T)UuHKJ,V/C#\]J_{*H/OSQ#UWX#L#\]J'UW\c\8T¸Og{/{�FcD#\]J|L#FtUu\cOgbgC�J,{/FIHKC)U�HKFcOWX#{�

�<XPUu\]HKJMV/X)U�HKF]åWJ�HKO E~UWXyC)Uu\8V�C#\cJM{�F]{�HKO<JMEGT�\cOAk�U�\]J`UWV�X#FcX�b�EdJ_^¤Q)UuX#Fc{�E3HKO�UWC�HKOWE~UuH/Fc^_UW\c\Ik
L#J�HKJ_V�EGF]X#J!ZwV/OgE�L)UuH¤UÆQ#O	� HKQ�JS{	k8{�HKJME {�Q#OgC#\]LiD¸J_Q#UAåWJ F]Xi^MJ_V�HKUWFcXÀ^_F]V/^MC#EG{	H¤UWX�^_J_{;�	�!F]ågJMX
HKQ#UuH�C#{/JMV!{/F]E0C#\tU�HKFcOWXiZ�UW^MFc\cFIH¤UuH/J_{7HKQ#JÆbgJMX#J_V/UuHKF]OgXmOWZ�UÃ\tUuV/bgJ0XyC#E DvJMV!OWZ2L#FtUW\]OgbgC#JM{_p?�7Q�Fc\cJ
FcX�^_C#V�V/FcX�bG\]F]H/H/\cJ�^_OW{�H`pvF]H Q)UW{�V/JM^_J_XYH/\]kiDvJMJ_XjC#{�J_LjH/OÃT#V/OAå8FcL�J L)UuHKUdZwV�OgE �7Q#Fc^¤Qj{	HKV/UuHKJMbgFcJM{
OgVSL#J_^MFc{�FcOgX×EGO8L#J_\]{�^_UWXÐD¸J~\]J`UWV�X#J_L � � n8p é � � �(� {�k8{�H/J_E ^_UWXÐD¸JGL�JMågJM\cOgT¸J_L;UuX#L�HKJM{�H/J_L
OgXN{�C#^¤Qi{�FcE0C�\tUuH/J_LÃL)U�H¤UPUWX#LNH/Q#J_XsL#JMT#\cOAkgJMLNHKOÆV/J_UW\�C#{�J_V�{_p)Q#OgT¸JMZwC�\c\]kdV�J_{/C�\]HKF]X#bPFcXND¸JMH�HKJMV
T¸J_V�ZwOWV/EGUWX#^_J�H/Q)UWXÀF]Z+HKQ�JS{	k8{�HKJME �,JMV/JSX#OWH7J73�T¸Og{/JMLiH/OGUuXyksT�V/J7
©L#J_T�\cOAk8EGJMXyH7H/J_{�H/FcX#b9�

�Wé
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ä Q#J2FcXYHKJMXYH�OuZ�HKQ�Fc{aHKQ�J_{/F]{�F]{aHKO T#V/OAå8FcL�J�U'ZwVKUuEGJ7�,OgV��<ZwOgV�L#J�ågJM\cOgT#F]X#b L#FtUW\]OgbgC#J*{�HKV/UuHKJMbgFcJM{+Dyk
J_EdT#\]Ook8F]X#bÆC#{/JMV<{/F]E0C#\cUuHKF]OgX@�2B�T¸J_^MF]x)^_UW\c\Ikgp���J�ZwO8^_C#{7OgXi{�HKV/UuHKJMbgFcJM{�JMX)UWD#\]FcX#bPH/Q#J�L�FtUW\]OgbgC#J
EGUWX)UWbgJMV�HKOÀUW^Mz8C�FcV/JÆC#{�J_V�{:+FcXYHKJMX#L#JMLÐUuH�HKV/F]D#C�H/J0åWUu\cC#JM{�H/Q)UuH�Q)UuT#TvJMX H/OiD¸JÆC#X��yX#O	�7X×H/O
HKQ�J�{�TvJMJ_^¤QmV/JM^_OgbWX#F=<MJ_V� ä Q#J_{�J0C#X��yX#O	�7XfåuUW\]C#J_{ ^`UWXi\cJ_UWLÀH/O~C#X�T#V/JML#Fc^�H¤UWD#\]J�DvJMQ)U`å�F]OgV OgX
HKQ�J0T)UWV	H�OWZ�H/Q#J {	k�{	HKJMEip+UW{ �,JM\c\*UW{�H/Q#J0C#{�J_V_p�{/OÃFIH�Fc{<UWL�åuUWXYH¤UubgJ_OgC�{�ZwOgV�DvOWH/QjT)UWV	HKF]J_{�H/O
Z�UW^MFc\cFIH¤UuH/J�H/Q#J�{�k8{�H/J_E(:°{�UW^_zyC#F]{/FIHKFcOWXNOWZ*{�C#^¤QiåuUW\]C#J_{;�

��C#V'V/JM{/J`UuV/^¤QÀFc{'^_OWX#L#C#^�HKJ_LÀFcXÃH/Q#J0+)F]bgQYH7V/J_{�J_V	åWU�HKFcOWXNL#OgEGUWFcX@� ä Q#J�UW^_zyC#F]{/FIHKFcOWXNOWZ�UWX
C#X��yX#O	�7XÐ^MF]HÁk X)UuEGJPF]{�Uu^_^_OWEGT#\]Fc{�Q#J_L DYk V/J_zyC#JM{�H/FcX#bÀHKQ#Jd{/T¸J_\]\cFcX�bNOWZ,H/Q#JG^MF]HÁkjZwV�OgE&HKQ�J
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Á\cJ�ågJM\¦pgUuX#L
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T#V�Ooå8F]L#FcX#b!H/VKUWF]XG{�^¤Q#J_L#C�\cJ FcX�ZwOgV�E~U�HKFcOWX@� ä Q#J�HÁk8T¸J�OWZ�J`UW^¤QGzyC#J_{	HKFcOWX �,UW{�Q#UWX#L�
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L#FcUW\cOgbWC#J_{;� ä Q#J UWT�T#V/OYUu^¤QFcXµH/Q#Fc{dHKQ#JM{/Fc{~L#F]çvJ_V�{~ZwV/OgE H/Q#JfHÁk8T#Fc^_UW\ ��OgV��µFcX¹HKQ)UuH~C#{/JMV
{/F]E0C#\cUuHKF]OgXmFc{!JMEGT#\]OAkgJ_L HKOÀT#V/OAå8FcL�JGL)U�H¤UNZwOgV�HKV/UWFcX#F]X#bÀUÀEdO8L#J_\�H/OfUWL�L#V/JM{/{�HKQ#Jd^_OgX�+)Fc^�H

é-�



T#V�OgD#\cJME&UWX�L H/Q#JÆ^_OgEdT#\]FtUWX#^MJ0T#V�OgD#\cJME �0B�FcE C#\tUuH/FcOgXiFc{�T¸J_V	ZwOgV/EdJ_L UuH!H/Q#JÆ{/T¸O �WJMX×\]JMåWJ_\¦p
EdJ`UWX#F]X#bsHKQ)UuH�D¸OWHKQ×V/J_^MOgbgX#FIHKF]OgX�UuX#L�X)U�HKC#V/UW\�\cUWX#bgC#UWbgJÆC#X#L#JMV/{	H¤UWX#L�FcX#bjJMV/V�OgV/{SE0C#{	H0D¸J
Q)UWX�L#\cJMLiDYkÃH/Q#J�L#FtUW\]OgbgC#J<E~UWX#UWbgJ_V;�

���	�
��� =�"��-�3%���95�!��(*�#����

B�F]E0C#\tU�HKFcOWXS{�J_JMEG{�H/O�\cJMX#LPF]H/{/J_\IZ���J_\c\8HKO<H/Q#J|T#V�OgD#\]J_E�OWZ�\cJ_UWV/X�FcX#b#pu{/F]X#^_J'U�\tUWV�bgJ�XyC#E DvJMV�OWZ
L#FcUW\cOgbWC#J_{|^_UWXÀDvJ�bgJMX#J_V/UuHKJML �7F]H/Q#OgC�H'H/Q#J�X#J_JMLiZwOgV'V�J`UW\�C�{/J_V�{� �<Z*^MOgC#V/{�JWp)HKQ�Fc{ ��OgC#\cLÀD¸J
EdOg{�H,C#{/J�ZwC#\�L#C#V�FcX#b H/Q#J<H/VKUWF]X#FcX#b�T#Q)UW{�J0�7Q#J_XÀU0bgV�J`UuH|L#J`UW\vOWZ-L)UuHKU Fc{|V�J_zyC#F]V/J_L?� �ÁXÀOWV/L#JMV
HKO0UW^_^MC#VKUuH/J_\Ik~Uu{/{/JM{/{|H/Q#J�T¸J_V�ZwOWV/EGUWX#^_J OWZ-U \]J`UWV�X#J_L~EGO8L#J_\�pyQ#O	�,J�ågJ_VMp#HKQ#J�{/F]E0C#\tU�HKJ_LGC#{/JMV
J_EdT#\]OokWJ_LsL#C#V�FcX#b�HKVKUuFcX#F]X#b {�Q#OgC#\]LÀD¸J_Q#UAåWJ�UW{'E0C#^¤Qs\]F=�WJ<U0V/J_UW\aC#{�J_V7UW{|T¸Og{�{/FcD�\cJ�� ä J_{	HKF]X#b
^`UuX�UW\c{�OÐDvJmT¸J_V	ZwOgV/EdJ_L �7F]HKQ�UÐ{�FcE0C�\tUuH/J_LµC�{/J_V-;�Q#O	�,J�ågJ_VMp!UWbYUuFcXap|H/Q#Jj{/F]E0C#\cUuHKJML.C#{/JMV
{/Q�OgC#\cLiDvJMQ)U`ågJPUu{<UdV/J`Uu\-C�{/J_V�F]Z�UWXjUW^M^_C#V/UuHKJ UW{/{�J_{�{/EdJ_XYH!Fc{'H/O~D¸J�OgD�H¤UWF]X#J_L@�7hiFcEdFc^��yFcX#b
V/J_UW\�C#{�J_VSDvJMQ)U`å�F]OgV�HKQ�V/OgC#bWQ#OgC�H�UsL#FtUW\]OgbgC#J Fc{!X#OÀJ`UW{	kmH¤UW{���p�Q#O	��JMåWJ_V�~}2V�OgT¸J_V�H/FcJM{!{/C#^¤Q
UW{7T¸J_V/{�Fc{	HKJ_X�^_JWp�T)U�HKFcJMX#^_Jup�UWX#LsJMåWJ_XjbWOYUW\a^MOgX#{/F]{�H/J_X#^�ksX#J_JMLÀH/OGD¸J!^_OgX�{/FcL�J_V/JML%� r l � �

�<XmUu{/{/JM{/{�EGJMXyH�OWZ�HKQ�J�{	H¤UuH/J7
ÁOuZ 
©HKQ�J7
$UuV�H�UWT#T#V�OYUW^¤Q#JM{�H/O~{/F]E0C#\cUuHKJMLiC#{�J_V�EGO8L#J_\]FcX#bÆQ)Uu{
D¸J_J_XiT#V/OAå8FcL�J_LfDYkfB�^¤Q)U�H <_EGUWX#X�p��!J_OWV/bgF]\tU�p�UWX#L �2OWC#X#b&� r l � � �ÁXiHKQ�J_FcV ��OgV!��p�HKQ#J�UWC�H/Q#OgV�{
J_EdT#Q)Uu{/F=<MJÃHKQ#JsC�H/Fc\]F]HÁk×OWZ�H/VKUWF]X#FcX�bmUm{/FcE C#\tUuH/J_L�C#{�J_VÆå8FtUj{/C�TvJMV�å8Fc{�J_Lµ\]J`UWV�X#FcX�bjZwV/OgE UWX
J73�F]{�HKF]X#bs^_OgV�T#C#{SOWZ|V�J`UW\�C�{/J_VSL#FcUW\cOgbWC#J_{Mp+UWX#L HKQ#JMX×JMEGT#\]OAk�F]X#bNHKQ)U�H�{�FcE0C�\tUuH/J_LmC#{�J_VSFcX U
L#FcUW\cOgbWC#J�{�k8{�H/J_EÀpgC#{�FcX#b�V/J_F]X�ZwOgV�^_J_EdJ_XYH�\cJ_UWV/X#F]X#b'HKO�OgT�HKF]EGF <_J�H/Q#J,L#FcUW\cOWbgC#J�T¸Og\cF]^MkgpuU�EdO8L#J_\
�7Q#F]^¤Q �|Uu{|T#V/J�å8FcOgC#{�\]kGUWT#T�\cFcJML~DYk �+J�å8FcXap�}2F]J_V/UW^_^MFcX#F�p�UuX#LÃ[4^��WJMV�H � � n � �>��D¸J_X#J�x#H'OWZa{/C#^¤Q
U~{�FcE0C#\cUuHKJMLiC�{/J_V<Fc{�H/Q)UuH�U~\tUWV�bgJ�XyC#E0D¸J_V�OWZ�L#FtUW\]OgbgC#JM{�^_UWXmD¸J bgJMX#J_V/UuHKJML UWX#LmUWX#UW\]k <_JML
V/JM\tUuH/F]åWJ_\]kÃz8C�Fc^��y\]k�� �©H�UW\c{�OÃUW\]\cO	�7{7L#FtUW\]OgbgC#J�{	HKVKU�HKJ_bWFcJ_{ HKOGDvJ�J73�T#\cOWV/J_LiHKQ)UuH ��J_V/J C#X#{/JMJ_X
FcXsHKQ�JSL�FtUW\]OgbgC#J!^MOgV/T#C�{� ä Q#J�UWC�H/Q#OgV�{ {�C#EdE~UWV�F=<MJ�HKQ#JST#V/OWEGF]X#J_XYH�UWT#T#V�OYUW^¤Q#JM{_p�HKQ)U�H<UuFcE
HKO {�HKO8^¤Q)UW{	HKF]^`UW\]\]kÆEdO�L#JM\¸H/Q#J<D¸J_Q#UAå8F]OgV,OWZ+V�J`UW\¸C#{�J_V/{;� ��O	�,J�ågJMV_p)HKQ#J�kÃUu\c{/O�X#OWH/J�HKQ#UuH|X#OWX#J
OWZ HKQ#JÀUWT�T#V/OYUu^¤Q#J_{d^`UWX;V�J`UW\]Fc{�H/Fc^_UW\c\Ik V/J_T�V/J_{�J_XYH~H/Q#JNåuUWV/F]JMHÁkÐOuZ<V�J`UW\'C#{�J_VÆD¸J_Q)U`å8FcOgVMp,UuX#L
HKQ#UuH7{/F]EGT#\]J�{�HKUuHKF]{�H/Fc^`Uu\�HKJM{�HK{�UWV�J�UWL#J_zyC)U�HKJ�HKOÆL#Fc{�^_JMV/XÀ{/FcE C#\tUuH/J_LÃZwV�OgE V/J_UW\aL#FcUW\cOWbgC#J_{;�

ä Q#Fc{2HKQ#JM{/F]{,J_EdT#\]Ook8{2C#{/JMV|{/F]E0C#\cUuHKF]OgX0ZwOgV2E~UWXYkdOWZaH/Q#J<D¸J_X�JMx#H/{|UuçvOgV/L�J_LÃDYkÆHKQ#J HKJM^¤Q�

X#F]z8C�J�� ä Q#JPE~U ��OgV<bgOgUW\�ZwOgV�C#{/F]X#bsUÃ{/F]E0C#\cUuHKJMLjC#{/JMV!Q#J_V�JPFc{<H/OÃZwO�^MC#{�OgX UÃ{�TvJM^_FIx)^PC#{/JMV
D¸J_Q)U`å8FcOgV7OgV'L�FtUW\]OgbgC#J�{�F]H/C)UuHKF]OgXap8HKQ)UuH EGU`kgp)FcXNZ�UW^�H`p#D¸J�V/JM\tUuH/F]ågJM\]k~VKUWV�JSF]XsL#FtUW\]OgbgC#JM{ �7F]H/Q
V/J_UW\�C#{�J_V/{;� ��J�ågJMV�HKQ�J_\cJM{/{MpaUWXiUuH/H/J_EdT�H7Fc{7EGUWL#J!HKOd^_V�J`UuH/J�{�FcE0C�\tUuH/J_LNC�H�HKJ_V/UWX#^MJ_{�H/Q)UuH�UWV�J

égr



UW{�V/J`Uu\cFc{	HKF]^GUuX#L�åuUWV/FcUWD#\]JGUu{�T¸Og{/{�FcD#\]JWp�C#{/F]X#bmUiX�OoåWJ_\�EGJ�HKQ#O8LÐOWZ'C�H/HKJMVKUWX�^_JÃbgJMX#J_V/UuHKF]OgX@�
ä Q#F]{�V�J_{/J_UWV/^¤Q~DvJMX#JMx#H/{�ZwV�OgE HKQ�J<UWD�Fc\cFIHÁk0OWZaUS{�FcE0C�\tUuH/J_LdC#{/JMV2H/O�bgJMX#J_V/UuHKJ<US\cUWV/bWJ XyC#E DvJMV
OWZ4L#FcUW\cOWbgC#J_{Mp�UuX#LjZwV/OgE H/Q#J0L#J�ågJ_\]OgT¸J_V: {�UWD#F]\cFIHÁkNHKOÃ^MOgX�x)bgC�V/J H/Q#J0{/F]E0C#\cUuHKJMLfC#{�J_V�HKO~DvJ/

Q)U`ågJ�FcXfUG^_JMV�HKUWFcX��|U`k��.5)OgV7J73�UWEdT#\]JWp)HKQ#J�L#JMåWJ_\]OgTvJMV<^_UWXfbgC#UWVKUWXYH/J_J�H/Q)UuH HKQ#JS{/F]E0C#\cUuHKJML
C#{�J_V �7Fc\]\�{/T¸J_\]\�UN^_F]HÁkjX)UWEdJ �7Q#J_X×V/J_zyC#JM{�H/J_LÐDYkjH/Q#JÆC#{/JMV�dhjUWXYk L#FcUW\cOgbWC#J_{�^MOgXYH¤UWF]X#FcX�b
{/C�^¤QÆZwOWV/^_JMLÆDvJMQ)U`å�F]OgV*JMX)UWD#\]J_{�H/Q#J|L#J�ågJ_\]OgT#EdJ_XYH4OWZ¸U�{�TvJM^_F]x#^'L#FtUW\]OgbgC#J2{�H/VKUuH/J_bWk�HKO�Q#UWX#L#\]J
HKQ#UuH7T)UWV	HKFc^MC#\tUuV|C#{/JMV�D¸J_Q#UAå8F]OgV�

��{�J_V0{�FcE0C#\cUuHKF]OgX Q)UWLÐX�OWH0D¸J_JMX*�7FcL#JM\]k C#{�J_L�FcX×L#FtUu\cOgbgC�Jd{	k8{�HKJME V�J_{/J_UWV/^¤Q;C#XYH/Fc\4V/J/

^_JMXYHK\]k�;|FIHK{0T¸OgT#C�\tUWV�F]HÁk Fc{0X�O ��OgXÐHKQ�JNV/Fc{�J-� � � p �Wé p �-� p � n8p rWé p r � p r-� p � lWp|l � p ��� p ��� p
l � p � � p éWq p é � p r lgp r � � � � Q#J_XfF]H�Q)UW{ DvJMJ_XmJ_EdT#\]OokWJ_Lap¸L#FcUW\cOgbWC#J!EGO8L#JM\cFcX�bdQ#UW{�HÁk8T#F]^`UW\]\]k
O8^_^_C�V/V/JMLsUuH|H/Q#J�FcXYH/J_XYHKF]OgX~\]JMågJM\ � �Wé p � n�p ��� p égq � �2B�C#^¤QsEGO8L#JM\cFcX�b UW{�{/C#EdJ_{,TvJMV�ZwJ_^�H'V/JM^_Ogb)

X#FIHKFcOWXÃUWX#LsX)U�HKC#V/UW\v\cUWX#bgC#UWbgJ<C�X#L#J_V�{�HKUWX#L#F]X#bÆFcX~H/Q#J!^_OgXYH/J738H7OWZ�U0L#FtUu\cOgbgC�J�{	k�{	HKJME � ä Q#F]{
UWD#{	HKV/UW^MH/FcOgXjJMX)UWD#\]J_{�U~ZwO8^_C#{�J_LmJ�ç�OgV	H!OgXm^MV/J`U�HKFcX�bNEGOgV�J V�J`UW\]Fc{�H/Fc^S{/F]E0C#\tU�HKFcOWX#{);¸Q#O	�,J�ågJMV_p
FcEdT¸J_V�ZwJM^MH,T)UWV/{�FcX#b OgV,V�J_^_OWbgX#F]H/FcOgXGT#\tU`k8{'U �uJMkÃV�Og\cJ�FcXG{/OgEdJ�{/F]E0C#\cUuHKF]OgXdHKUW{!�y{ � � lWp � � � p�F]X
�7Q#F]^¤Qi^_UW{/JSEGO8L#JM\cFcX�bPUuH'HKQ�J�H/J738H OgV'{/T¸J_JM^¤Qj\cJ�ågJM\¦p#V�J_{/T¸J_^�HKFIågJ_\Ikgp�Fc{'L�J_{/F]VKUWD�\cJ��

��X#JÃOWZ|H/Q#JGåWJ_V	k×x)V�{�HÆUuT#T#\cF]^`UuH/FcOgX�{!OWZ7C#{/JMV0{/F]E0C#\cUuHKF]OgXjHKOfZ�Uu^_Fc\]F]HKUuHKJP\]J`UWV�X#FcX#bÀFcX×L#F 

UW\]OgbgC#J0{	k8{�HKJMEG{ �,UW{�TvJMV�ZwOgV�EGJMLmDYk ��JMå8FcXap�}4F]J_VKUu^_^_F]X#F¦paUWX#L [4^��WJ_V	H1� � n � � �ÁX HKQ�J_FcV �,OgV���p
HKQ�J0UWC�H/Q#OgV�{<bgJMX#J_V/UuHKJMLmUG{�FcE0C#\cUuHKJMLiC�{/J_V<EGO8L#J_\�DYkiJ_{	HKFcEGUuH/FcX#bÆT)UWV/UWEdJMHKJMV/{ OWZ�V�J`UW\-C#{/JMV
D¸J_Q)U`å8FcOgVdZwV/OgE U×x93�JML�^MOgV/T�C#{NOWZ �<F]V ä VKU`ågJM\ �ÁX�ZwOgV�E~U�HKFcOWX.B�JMV�å8Fc^MJ � � ä �	B��PL#FtUW\]OgbgC#JM{�
ä Q#JPT)UuVKUWEdJMH/J_V/{<EGO8L#J_\]J_LapvZwOgV<J/3#UuEGT#\]JWp�H/Q#JPXyC#E0D¸J_V�OuZ,U�H/HKV�FcD#C�HKJ_{<T#V/OAå8FcL#JML DykjUÃC#{/JMV
FcX;V�J_{/T¸OgX#{�JÀH/OmHKQ#Js{�k8{	HKJ_E bgV�J_J�HKFcX�b#p,Uu{"��J_\]\7UW{0HKQ�Ji\]F=�WJM\cF]Q#O�O8L�OuZ�H/Q#JsC#{/JMV~UW^M^_JMT�HKF]X#b
HKQ�JPT#V/OgT¸Og{�J_LmV/JM\tU)3�UuH/FcOgXiZwOgV!UÃbgFIågJ_X U�H/HKV�FcD#C�HKJ�� ä Q#JP{�FcE0C�\tUuH/J_LjC#{�J_V0�,UW{�HKQ�J_X C�HKF]\cF <_J_L
FcX UsV/JMFcX�ZwOgV�^_JMEGJMXyHS\]J`UWV�X#FcX#bÃZwV/UWEdJ;��OgV!��p-FcX��7Q#Fc^¤Q HKQ#Jd{�k8{	HKJ_E J/3�T�\cOgV�J_L×Usx)X�F]HKJÆ{�JMHSOWZ
UW^�HKFcOWX#{!ZwV/OgE UÀ{�E~UW\]\�{/J�HSOWZ|{	H¤UuH/J_{� ä Q#Jd{�k8{�H/J_E(:°{�bgOYUW\��|UW{�HKOsEdFcX#F]EGF <_J UWX×OWD ��J_^�HKF]åWJ
^_OW{�H�ZwC#X�^MHKF]OgXPOAågJMV4U<{/JMz8C�J_X#^MJ�OWZ¸Uu^MHKF]OgX#{ � F � J��IpgL#FcUW\cOgbWC#J�T¸Og\]Fc^Mk ��\cJ_UWL#FcX�b�HKO�H/Q#J|{�C#^_^MJ_{/{	ZwC#\
V/J�HKV�FcJMåuUW\)OuZaFcX�ZwOgV/EGUuHKF]OgXÆUWX#LG^_\]Og{/F]X#b�OWZ�H/Q#J�L�FtUW\]OgbgC#J ��B�C#^¤QÃUSEdJMH/Q#O�L"��OgC#\cLGDvJ L#F �G^MC#\]H
HKOST¸J_V�ZwOWV/E �7FIHKQdV/J`Uu\)C#{/JMV/{_p�{/F]X#^_J7EGUWXYkÆOWZvH/Q#J J73�T#\cOWVKUuH/OgV�kÆUu^MHKF]OgX#{>��OgC#\cLd{/JMJ_E>X#OWX#{/JMX�

{/F]^`UW\-HKOsUÃQyC#EGUWX@� ä Q#JÆUWC�HKQ#OgV�{<ZwOgC#X�L H/Q)UuH�H/Q#J0{	k�{	HKJME �|Uu{�UWD#\cJ�HKON\cJ_UWV/XjUÃV/J_\cUuHKFIågJM\]k
^_OWEGT#\]J73jL#FtUW\]OgbgC#JPT¸Og\]Fc^MkWp�X#OWH�C#X�\cF=�uJPHKQ#Og{�JGEGUWXyC)UW\]\]ki{/T¸J_^MF]x)JML�FcX {�FcEdFc\tUuV�{	k�{	HKJMEG{;���ÁX
HKQ�J_FcV0��OgV��¸p-Q#O	��JMågJMV_p*H/Q#JdUWC�H/Q#OgV/{SUW{�{/C#EdJ_L T¸J_V�ZwJM^MHSV/JM^_OgbWX#F]H/FcOgX UWX#L X)U�HKC#V/UW\�\tUWX�bgC)UWbgJ

é n



C#X#L�J_V/{	H¤UWX�L#FcX#b�p)EGO8L#J_\]FcX#b�HKQ#JMFcV'{/F]E0C#\cUuHKF]OgX#{|U�H H/Q#J�FcXYHKJMXYHKFcOWXÀ\]JMåWJ_\ �
hfOgV�JGV�J_^_JMXYHK\]kWp � J_X#L�J_V/{�OgXap ��JMEGOgX�p�UuX#L �!J_OWV/bgF]\tU2� é � � UW\]{/OsJ73�T#\]OgV/JML H/Q#JGC�HKFc\]F]HÁkiOWZ

^_OWE0D#FcX�FcX#b�{/C#T¸J_V	å�F]{/JMLsUWX#LNV/JMFcX�ZwOWV/^_JMEGJMXYH|\cJ_UWV/X�FcX#b �7F]HKQ~C#{/JMV|{/F]E0C#\tU�HKFcOWXdF]X~HKQ�J�^_OgXYH/J738H
OWZ�x�3�JMLm^_OgV�TvOWVKU~OWZ4e,OgEGE C#X#Fc^_UuHKOWV,� � lgp � � � L)U�H¤U9� ä Q#J_F]V<UuT#T#V/OgUW^¤QmL#F]çvJ_V�{�F]XiH/Q)UuH<H/Q#JMk
UuH�HKJ_EdT�H7HKOd\cJ_UWV/XÀOAågJMV�UdåWJ_V	ki\cUWV/bWJ!{�H¤U�HKJS{/T)UW^MJ �7FIHKQiUG{/J�H<OuZ4n q TvOg{�{/F]D#\cJSUW^�HKFcOWX#{� ä Q#J
FcXYH/J_XYHKF]OgX Fc{�HKOsEGU)3�FcEdF=<MJ0UNQYk�D�V/FcL V/J7�|UuV/L ZwC#X#^MH/FcOgX�p@�7Q#Fc^¤Q Q)UW{SUN{/C#T¸J_V	å8Fc{/JML�\]J`UWV�X#FcX#b
^_OWEGT¸OgX#JMXyH2D)Uu{/J_LGOgXdUSL�FtUW\]OgbgC#J|^MOgV/T�C#{_p�U!V/J_F]X�ZwOgV�^_J_EdJ_XYH2\cJ_UWV/X�FcX#b!^MOgEGT¸OgX#JMXYH2H/O�EdO8L#J_\
HKQ�JdJ/3�TvJM^MHKJML�V�J;�,UWV/L ZwOgV!{�HKUuHKJ/
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OWZ'V�J_{�TvOgX�{/J~ZwOg\]\cO	�7FcX�biUÀ^_OgX�x)V/EGUuHKF]OgXap�UWX#L×^_OgV�V/J_^�HKX#JM{/{POWZ,HKQ#JdåWUu\cC#JdDvJMFcX#bi^_OgX�x)V/EdJ_L@�
ä Q#J E~Uu^¤Q#FcX#Jm\]J`UWV�X#FcX�bÐHKJ_^¤Q�X#FczyC#J OWZ0D�FcX)UWV	k.\]OgbgFc{	HKF]^fV/JMbgV/JM{/{�FcOgX �|UW{NH/Q#J_X�UWT#T#\]FcJ_L.H/O
bgJMX#J_V/UuHKJPUÃEdO8L#J_\-T#V/JML#Fc^�HKF]X#b �7Q#J�HKQ#JMV�HKQ#J�åWUu\cC#J0C�X#L#J_V�bgOgF]X#bÃ^_OWX�x)V/EGUuH/FcOgX(�|UW{<^_OgV�V/J_^�H
OgV�X#OWH �*è JM{/C#\IHK{�{�Q#O	�,JMLÆ{/FcbWX#F]x)^_UWXYH�V�J_L#C#^�HKF]OgX#{�F]X0J_V�V/OgV-ZwV/OgE HKQ�J|Q#J_C�V/Fc{	HKF]^,EdO�L#JM\�C�{/J_LÆF]X
L)UuHKU!^_Og\]\cJ_^�HKF]OgX HKO�HKQ�J'\cJ`UuV/X#JMLGEdO�L�J_\ � ä Q#F]{�FcX#L#F]^`UuH/J_{�H/Q#J7{/C#^M^_J_{�{,OWZ¸HKQ�J D¸J_\]FcJ�ZvC�TvL)U�HKFcX�b
EdO�L#JM\�HKOÆEdOgV/J�Uu^_^_C�VKUuH/J_\]kÃ^`UWT�H/C#V/J!H/Q#J�DvJM\cFcJ�Zw{'OWZ-HKQ#J�C#{�J_V�

ä Q#Fc{�HKQ#JM{/Fc{�UW\c{�ONUWL#L#V�J_{�{/J_{!H/Q#J0T#V�OgD#\cJME OWZ�UW^_^MC#VKUuH/J_\Iki^_UWT�H/C#V/F]X#bÃHKQ#J C#{/JMV: {!DvJM\cFcJ�Zw{_p
D#C�H �7FIHKQsHKQ#JSL#F]çvJ_V�J_X#^MJSH/Q)UuH OgC#V7{	HKVKU�HKJ_bWFcJ_{ UWV�J�L#JMåWJ_\cOWTvJMLjC#{/F]X#bGUÆ{�FcE0C�\tUuH/J_LsC#{/JMV� ��X
UWL#L�F]HKF]OgX)UW\-^_OWEGT#\]Fc^_UuHKF]OgXiF]XmOgC#V.��OgV��jFc{<H/Q)UuH�H/Q#J_V�JPFc{!UÃT�V/JMåuUW\]J_X#^MJÆOWZ �,OgV�L#{!C#X��yX#O	�7X
HKOÆHKQ�JSV�J_^MOgbgX#F <_J_V;�6��C�H/Fc\]F]HÁkdZwOgV'OgD�HKUWFcX#F]X#bP{/T¸J_\]\cF]X#bg{,ZwV�OgE C#{�J_V/{ Fc{7J/3�T�\cOgV�J_LiUW{ UdEdJ`UWX�{
OWZaUW^_zyC#F]V/FcX�bS{�C#^¤QÃC#X9�8X�O �7XGåWUu\cC#JM{� ä Q#J V/JM\tUuH/F]åWJ_\]k C#X#^MOgEGEdOgXÆ{/T¸J_\]\cF]X#b 
ÁV�J_zyC#JM{�H2T#V/OWEGT�H
bgFIågJ_{ V/F]{/J!HKOGU$�7Q#Og\cJ�X#J7�3åuUWV/F]JMHÁkNOuZ�C#{�J_V V/J_{�TvOWX#{/JM{_p��7Q#Fc^¤Q(�7Fc\c\�DvJ�L#F]{/^_C�{/{/JMLjFcXfe,Q)UWT 

HKJMV � �

� q
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ä Q#F]{,HKQ#JM{/F]{'UWFcEd{�H/O0T#V�Ooå8F]L#J<HKQ�J!V/J`UuL#J_V �7FIHKQsUWX~C#X#L#JMV/{�HKUWX#L#F]X#bÆOWZ�HKQ�J�J_XYHKF]V/J�T�V/O8^_J_{�{'OWZ
L#FcUW\cOgbWC#J�{	HKV/UuHKJMbWk0L#J�ågJM\cOgT#EdJ_XYH� �ÁXPHKQ#F]{*^¤Q)UWT�HKJ_VMp �,J'J/3�T�\tUWF]X#J_L �,U`k�{�F]X �7Q#Fc^¤QPEdFc{�V/JM^_Ogb 

X#FIHKFcOWX#{7^`UWXmUuV/Fc{�J F]XjUGL�FtUW\]OgbgC#J�^`UuC#{/F]X#bÃ^_OWEGE0C�X#Fc^_UuHKF]OgXsT#V/OgD�\cJ_Ed{ DvJ�H��,JMJ_X UGC#{�J_V!UuX#L
UWX B�R�B8���ÁXfH/Q#J0V�J_EGUWFcX#L�J_V OWZ�HKQ#J�HKQ#JM{/Fc{Mp?��J0J73�T#\]OgV/J H/Q#J L�JMågJM\cOgT�EGJMXyH�OuZ4UÃEGJ�HKQ#O8LiH/O
V/JM^_OAågJMV ZwV�OgE�{�C#^¤QfT�V/OgD#\]J_Ed{|C#{�FcX#bdUPX#OAågJM\-EdJMH/Q#O8LÀOuZ�C�{/J_V {/F]E0C#\cUuHKF]OgXap8UWX#L1��J�J/3�T�\cOgV�J
U!EGJM^¤Q)UWX#F]{/E UW\c\]O �7F]X#b�H/Q#J'L#FcUW\cOgbWC#J,EGUWX)UWbWJ_V*H/O!\cJ`UuV/X �7Q)UuH2L#JM^_F]{/FcOWX0HKO!EGU��WJ'F]XÆU�bWF]ågJMX
T#V�OgD#\cJME~U�HKFc^ {/F]H/C)UuH/FcOgX@�"5�FcX)UW\]\]kWp8��JGOgD�{/J_V	ågJGQ#O	� ��J_\c\�H/Q#JÆ\cJ`UuV/X#JML×EdO�L�J_\c{MpaHKV/UWFcX#JML OgX
UG{�FcE0C�\tUuH/J_LÀC#{/JMV_p¸^`UWXjT¸J_V	ZwOgV/E F]XiL�FtUW\]OgbgC#J!{�J_{/{�FcOgX�{.�7F]H/QiV�J`UW\-C#{/JMV/{;� ä Q�J ^¤Q)UWT�HKJ_V�{!UWV�J
L#FIå�F]L#J_LÀUW^M^_OgV�L#FcX�bg\]k¸æ
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h!n�v:jytps � � {@wHt8jl{H��kut�� � r_npsGr�np�H�lr qztxwHr�vpr`�ytpoZnp{HwYqzr`k q�na{br`susGt8s sur`m`t�vpr`s	�@kuqGsznaqGr`�
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}Kt8s�qzhHr ku�Ho'r`suv:jlkGr`wTqGsznpjl{Hjy{H��tp}�wHr�m`jykujyt8{T�xt:wHr`�lk � �Sr�r 3 oH�lt8sGr~qzhHr�m�t8{ + jlm�qio�sGt8�H�lr`�
np{�w qGhHrTm`tp��oH�lj�np{�m`r6o�sGt8�H�lr`���;��taqzh tp} � hHjym�hCsGr����HjysurMqzhHrTwHjynp�ytp�8�Hr6��np{!na�8r`s_qGt
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gihHjlk m�h!npo�qGr`s2oHsut4v:jlwHr`k+nTwHr`kum`sujyo�qGjyt8{�tp}�nMqzr`�lr`oHh�t8{Hr 
 �!npkur`w kGo't � r�{fwHjynp�yt8�p�Hr_k��7k 

qGr`����npm`m�r`kGkur`wM���]sur�np�!��kGr`suk��AqzhHnaq���qzjl�yj < r`k-qGhHr wHr`m�jykujyt8{]�xt7w�r`�yk;�lr�npsu{Hr`w]}Ksut8� kujy��� 

�ynaqzr�w6w!naqzn � �Sr3wHjlkGm��HkGk�qGhHr3sur`ku�H�lqGk�}KsGt8� qGhHr3r 3 o�r�sGjy�xr`{Aq�np{HwMoHsut�v7jlwHr�na{Tnp{!np���:kGjyk
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gihHjlk;m�h!npo�qGr`s;oHsut4v:jlwHr`kD�Hkur�}K�H�!�!nam! :�psGt8�H{�wxjl{�}Kt8su�6naqGjyt8{�t8{�qzh�rik	�:kuqGr`�xk�np{�w�qzr`m�h�{Ht8�ytp�8jyr�k
��qGjy�yj < r�wM}Kt8siqzhHjlk�sur`kur�npsum�h#"%$ewHr`kum`sujyo�qGjyt8{Yjyk �8j�v8r`{Ytp}qzhHr2wHt8��npjl{Yjl{'& hHjym�hYqzhHr2sGr�kGr`npsGm�h
&�npk m`t8{Hw��Hm�qGr`w#" � {�}Kt8su�6n%qzjytp{Mjyk�qGhHr`{�oHsut�v7jlwHr`w�t8{TqGhHr�}Ksznp�xr(& t8s) 6��qGjy�yj < r�wMjy{MqGhHr wHr�vpr`�+*
t8oH�xr`{Aq�tp}�qzhHr kGo't, ar`{MwHjynp�ytp�8�Hr�k��7k qzr���k r`�xoH�yt �8r�w#"-$�kGh�t8suq wHr`kum`sujyo�qGjyt8{�tp}�qzhHri}K�H{HmIqzjlt8{

tp}�r�nam�h h��H��np{.*X��np{��8�!np�8r+qzr�m�hH{Ht8�lt8�
�@m`t8�xo�tp{Hr`{Aq2jy{@qzhHr�}KsGnp��r/&�tps0 bjlk�oHsut4v:jlwHr`w!�=np�yt8{��
& jlqGhTqzhHr2kGo'r`m�jl�!m2jl��oH�lr`�xr`{Aq�n%qzjytp{M��qzjl�yj < r`wM}Ktpsir�npm�hYm`t8�xo't8{Hr`{Aq1"

2'354 687:9;7:<>=@?BA CEDGF <IHKJ

gihHr ��nMLut8sujlq �xtp}�qzhHjlk�sur`kGr`npsGm�hN&�npkio�r�su}Kt8su��r�wO& jlqGhHjy{6qGhHr�kum`t8o'r tp}�qzhHrQPSRUT#VXWYT[Z�\!jy�ph�q
sGr�kGr�suvanaqzjlt8{bk��:kuqzr���]_^ � �a`cbedf"hgiRUT#VXWYTjZ|jyk�nxqGr`�lr`oHhHtp{Hr/*X�!npkGr�w!�'��j+k�r�w.* jl{HjlqGj�naqGjlvpr3kGo't, ar`{
wHjynp�yt8�p�Hr�k	�:k qzr`���:npm`m�r`kukGjy���yriv:j�n2n�qzt8�l�l*X}Ksur`r�qzr`�lr`oHh�t8{Hr {��H���'r`snm � *poq^,^M*pr � gs* gt$:uYvIw �%qzh!n%q
oHsut4v:jlwHr`kijl{�}Kt8sG��naqGjyt8{�np�'t8��q%\!jl�8hAqzk�qGt�np{HwM}KsGtp� t�v8r�s �cx,x_m�jlqzjlr`ks& t8su�ywy& jlwHrc";gihHjlk�kGrIq tp}
m`j�qzjlr`k3jlk�m`tp��oHsujykur`wZtp}���nMLut8s3w�t8��r�kuqGjym�na{Hw�jy{Aqzr�sG{!naqGjyt8{Hnp�m�jlqGjyr`k��F�H�7q ��tpkuq2npsur�m`tp{Hm`r�{.*
qzsGnaqzr�wSjl{ qGhHr{z~{Hj�qzr`w}|:qznaqzr�k1" 5 �yjy�ph�q�jy{�}Kt8su�6n%qzjytp{Qjyk2t8��qznpjy{�r`w�}KsGt8�~|7np�HsGr : k+sGr`np��\!jy�ph�q
jy{7}Kt8sG��naqzjlt8{6kur`s v7jlm`r v:j�n�qzh�r+g	szn�vpr`�yt:m`j�q ��& r`�HoHnp�8r�] � df" ��t8{HkujywHr�sznp���yr r���t8s q h!npk ��r�r`{Yjy{.*
v8r�kuqGr`wZjy{AqGt6��nc �jy{H��PSRUT#VXWYTjZ jy{Aqz�Hj�qzj�v8r qzt��HkGr_np{HwQsut8�H�Hk q�jy{Yh!np{�wH�yjl{H�6n�& jywHr2vanpsGjlr�q �
tp}-&�n �:k3jy{�& hHjym�h@�HkGr�sGk��xjy�ph�q r�k7oHsGr�kGk�qzh�r`jys�\!jl�8hAq3m�t8{Hk qzsznajy{Aqzk~np{Hw@kGr`�lr`mIq3qzh�r�\!jl�8hAqzk�tp}
qzh�r`jys3jlqzjl{Hr`sGnps	�c"�$ q �:oHjlm�np�-�HkGr�s+�'r`�pjy{Hk ���Z�lt8�8�8jl{H�6jl{QqztMqzh�rxk��:kuqzr�����oHsut�v7jlwHjy{��T��tpqGh�n
�Hkur`sG{Hnp��r3np{HwMoHnpkGk�&�t8suw!�y& hHjlm�hTnp�l�yt5& k;qzhHr~k	�:kuqGr`� qGt_�lt7t, _�HoMkGtp��r~o�r�sGkGtp{!np�yj < r�w6jy{7}Kt8s�*

�q�
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wHjynp�yt8�p�Hr]oH��na{Sjl{�vpt8�lvpr`k_npsGsGnp{H�8jl{H�Yn�qGsGjyo t8{Hrx�yr��bn%q�nTqzjl��r "6gihHrx��j+k7r`w.*Xjy{Hj�qzj�n%qzjlvpr�{!ne*
qz��sGr�tp}3qGhHrYk	�:kuqGr`� ��r`np{Hk]qzhHnaq�n �Hkur`sxm�np{CoHsut4v:jlwHrbna{#� {:������r�s�ta} naquqzsGjl�H��qGrMvpna�y�Hr�k
naq�np{��Zqzjl��r���jy{Hm��y�HwHjl{H��wHr`oHnpsuqG�HsGr�np{HwfnpsGsujlvanp� m�jlq � �	w!naqGr
�-np{Hw�qzjy�xr
�	npk & r`�y��npk+npjlsG�ljy{Hr
oHsur�}Kr`sur`{Hm�rc" � {Hm�r qGhHrijlqGjy{Hr�sznps��_jlk-}K�H�l� �+kGo'r`m�jl�!r�w!�.PSRUT#VXWYT[Zbt
��r`sGk qGt2oHsGjlm`r�qzh�r�qzsGjlo�np{Hw!�
kG���HkGr��:��r`{Aqz��� �FqGt�kur`{HwZn�wHrIq�npjl�yr`wYsGr�m`t8suwbtp}qzhHr+jlqGjy{Hr�sznps��6qGt�qzh�r��Hkur`s v:j�n�r/* ��npjl� �.& h�jym�h
m�na{YqGhHr`{Y��r }Kt8s�&�nasGwHr�wYqGt�n]qzsGn�v8r`��na�8r`{Aq }Kt8s�qzh�r�nam�qz�Hnp����t:t, �jy{�� "

gihHrhPSRUTXVXWYT[ZYwHt8��npjy{+jyknpoHo�sGt8oHsuj�naqGr�}Ktpst8��s-oH�Hsuo�tpkGr`k-kGjy{�m`r qGhHr�m���npkuk-tp}Hm`jlq �+{!na��r�k
jyk6o�tpqGr`{Aqzjynp�y��� v8r`s��W��nasG�8r��3np{�w j�qTjyk6r/k:qzsur`�xr`� � �H{H�lj  pr�� �Cqzh!na{ na{#� �8jlvpr`{�k	�:k qzr`� & jl�y�
r/k7oH�ljym�jlqz���Msur`oHsur`kGr�{Aq+np�y��o't8kGkujy�H�lr2m`jlq �Y{!na��r�k~jl{@qzh�r�sur`m`tp�8{Hj < r`s : k�v8t:m�np�H����nps��,"h$3k~kGhHt5& {
jy{ZqGhHr�r�k�np��o��yr�wHj�na�yt8�8��r�t8{ o!np�8r "7� �	kGj�qz�!n%qzjytp{Hk wHt@npsGjlkGr�jy{ & hHjlm�hf�Hkur`sGk+oHsut4v:jlwHr�m�jlq �
{!np�xr`k�qGh!naq�npsur2�H{  �{Ht5& {@qGt�qzhHr2sGr�m`t8�p{Hj < r`s1"B|7��m�h@�'r`h!n�v:jytpsioHsGr�kGr`{AqGk~t8o�o�t8s qz�H{�jlqzjlr`k�}Ktps
r`susGt8sisur`m�t4vpr`s��Yv:jyn�kuo�r��y�ljy{H���[& hHjym�h�qzh�jyk�qzh�r`kGjlk jykijy{AqGr`{HwHr�w@qGt�nawHwHsGr�kGk("

$ kuo�t, ar`{]wHjynp�ytp�8�HrDk	�:kuqGr`�e}Kt8snpm`m�r`kGkujy{H�:& r�n%qzhHr�s-jy{7}Kt8sG��naqzjlt8{!��ku�Hm�h�npk��/W����	�#RUT ] b � d �
& t8�H�yw�na�ykGtT�'r�nM�8t:t7wZm`np{HwHjlw!naqGr_}Kt8s�t8��s�oH�Hsuo�t8kur`k2kGjl{Hm`r]��{  �{Ht5& {Sm�jlqzjlr`k nasGr]tp}OqGr`{Z��q�*
qzr�sGr�w!��r�kGo'r`m`jynp�y��� ���|�Hkur`sukG&�np{Aqzjl{H� qGt  :{�tM& qzhHr'& r�naqGhHr`sxjy{|qzh�r`jys]ku�6na�y��h�t8��rIqzt5& {Hk("
��hHjl�yrh&�r�o'r`s }Kt8sG�xr`w6kGt8�xr~o�sGr`�ljy�xjy{!nas	�]r�k�o'r`sujy�xr`{Aqzk jy{6qGhHr
�/W����	�#RUTQwHt8��npjy{!�,& r m�hHt8kur
qzt�oHsGt:m`r�r`w�& j�qzhOPSRUT#VXWYT[Z�kujy{Hm�r~qGhHr~w�j�np�lt8�8�Hr�k�sur`���HjlsGr`w�qzhHr3npm`���HjlkGjlqGjyt8{�tp}=���H�lqGjyoH�lr naq)*
qzsujy�H�7qzr vanp�l�Hr`k��8sGr�kG�H��qzjl{H�3jl{_�xt8sGr m`t8�xoH�yr�k�jy{Aqzr�sznpmIqzjytp{Hkt& j�qzh��xt8sur�wHj�v8r`sukGr�tpoHo�tpsuqz��{HjlqGjyr`k
}Kt8sir�sGsGtpsisGr`m�t�v8r`s�� �'kG�Hm�hbnpk kGoH��sGjytp�HkG���Mh��:o�tpqGhHr`kuj < r`wQm�jlq �M{Hnp��r�k�np{HwYw!naqzr�k1"

2'3�2 ���������� �E=@?sA H��;7Q?���� =�7

gihHr�kGo't, pr�{QwHj�na�yt8�8��r�k	�:kuqGr`�xk���qGjy�yj < r�wTjy{�qzhHjlk~sur`kGr`npsGm�h &�r�sGr_���Hjy��q�& jlqzh�jy{�qzhHr���������� Z
��t8�x���H{Hjlm�naqGt8sS]_^ " d�npsum�hHjlqGr`m�qG�HsGr��Hn������lqzjl��t:w!np��m`t8{Av8r�sGkGnaqzjlt8{!np�=k��:kuqzr�� }Kszna��r/&�t8s) ��wHr�*
v8r��yt8o'r`w6�#�xqzh�rQ|7o't, pr�{'u�np{H�8�Hnp�8rQ|#�7k qzr���kSm |yut|Uw! 2sut8�Ho6ta}�qzhHr ��t8��o���qzr�s%|7m�jyr�{Hm`r na{Hw
$3s qzj��!m`jynp� � {Aqzr��y�yjl�8r`{�m`rnu�np��tpsznaqGt8s	�Nm ��|.$ � u;w naqDqzhHr rQnpkukznpm�h��Hkur�quqzk � {Hk qzjlqG��qzr�tp}Fgr�m�hH{Ht8�+*
t8�
� m r � gSw "

$Cq �:oHjlm�np�"�#�$���%� Z�m`t8{7�!�8�HsGnaqzjlt8{�jlk�m`r�{�qGr`sur`w�npsut8�H{Hw�n�o�sGt8�8sGnp�x�6np���yr h��H�!�pnpk	kGhHt5& {
jy{ 5 jy�8�Hsur " * � �X& hHjlm�h���r�wHj�naqGr`k�m�t8�x���H{Hjlm�naqGjyt8{bnp��tp{H�MvanpsGjlt8�Hk3h��H��np{.*X��np{��8�!np�8r+qzr�m�h.*
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5 jl�8�Hsur " * ���������	��
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{Ht8�lt8�
�Tkur`s v8r`suk1"igihHr_np�HwHjlt�kGr`s v8r�s3m�nao�qz�Hsur`k3nx�Hkur`s : k~kGo'r`r`m�h�na{Hw@kur`{Hw�k3jlq qGtxqGhHr�kuo�r�r`m�h
sGr�m`t8�p{Hj < r`s{] �c� d � & hHjlm�hfm�sGr�n%qzr`k�nO&�tpsGwf�psznpoHh tp} h��7o'tpqGhHr`kur`k1"6gihHjyk2jy{7}Kt8sG��naqzjlt8{Qjlk+w�jyk�*
o!naqGm�hHr`w qztZqGhHrT��np{��8�!np�8r��H{HwHr�sGk q�np{Hw�jy{H� kGr�suv8r�s�� & hHr`sur�qGhHrO& t8sGw �8sGnpoHh jyk�oHnpsGkur`wC�#�
� �$#��	] `co d "YgihHrM�'r`k q�h��:o�taqzhHr�kGjyk_jyk+r`{Hm�t7wHr�w|jy{fnbkGr��6np{AqGjym�}Ksznp�xr�sur`oHsur`kur`{Aq�naqGjyt8{ na{Hw
jyk�wHjykuo!naqGm�hHr`wBqGtSqzh�rQm`t8{AqGr/k:qTsGr�kGt8�l��qzjlt8{ kur`s v8r`s ] " `�� " ^Md �%& hHjlm�hBjy{AqGr`sGo�sGr�qGk6qzh�rb�Hkur`s : k
��quqzr`sGnp{Hm�r_jy{YqzhHr�m`t8{AqGr/k:q�tp}-qzhHr�wHj�np�lt8�8�Hr2hHjlkuqGt8s	�Ynp{�w & t8sG�lw  �{Ht5& �yr`w��8rc" gihHr�w�j�np�lt8�8�Hr
��np{!np�8r�s�sGr`m�r`j�v8r`kxqzhHrYm`tp{�qGr/k:q)*XsGr�kGt8��v8r`w kGr`��np{AqzjlmY}KsGnp�xr@na{Hw m�t8�x���H{Hjlm�naqGr`k & jlqGh qzh�r

w!naqznp�!npkur�kur`s v8r`s_np{Hw ��np{��8�!np�8r]�pr`{Hr�sznaqGjyt8{ kGr�suv8r�s'] � � �MdDqGt@�H��jy�yw�na{ npoHo�sGt8oHsuj�naqGr]sGr�oH� �
}Kt8s6qGhHrQ�Hkur`s(" gihHrZk��:kuqzr�� sGr�kGo't8{HkGrZjlk6qzh�r`{ np�HwHjl�H� �Csur�np�lj < r�wB��� qGhHrQqzr�k7q�*XqGt * kuo�r�r`m�h
kGr�suvpr`sI] b,x��Uo,bedf"

%'& %'&)( *,+.-/-/01324-5076�8:9<; =>;?6:9

$ kuo�r�r`m�hWsur`m`tp�8{Hj < r`sxq�nc ar`kMh��H��np{ tps�k��7{AqGhHr`kuj < r�w�kGo'r`r`m�h npkxjy{�oH��qTna{Hw t8�7qzoH��qGkMh��q*
o'tpqzhHr�kGr�kMtp}3qGhHrbkuo�tc pr`{ &�t8suwHk1"�gihHrbt8��qzo���q6��n � r`j�qzhHr�s��'r@sur`oHsur`kur`{Aqzr�w nak6n �yjyk q�tp}

@ * �'r`kuq3h��7o'tpqGhHr`kur`k�t8s~npk~nG& t8sGwb�8sznpo�h@tp} h#�:o'tpqzh�r`kGr�k1" �fr���qzjl�yj < r�qzh�rBA5WtP:P �	�Skuo�r�r`m�h
sGr�m`t8�p{HjlqGjyt8{Z}Kszna��r/&�t8s) �] �,� � ��" d �Y& hHjym�hSjyk+nY�ynp{HwH��nps) q*X�!npkur`w sGr`m�t8�8{Hj < r�s2qGh!naq+jy{�m`t8suo�t *
szn%qzr`k]}Kt8��s]wHj ��r`sur`{AqG :{�tM& �lr`wH�prYkut8�Hsum`r`k � nam`t8�Hk qzjlmT��t:wHr`�lk��DoHhHtp{Ht8�ytp�8jym`np��su�H�yr�k����yr/k7jlm�np�
m`tp{HkuqGsznpjl{�qGk��-np{Hwf�ynp{H�8�Hnp�8r���t:wHr��yk1" 5 ��suqzh�r`s+wHr�qznpjy�lk�nasGrxoHsGt�v:jywHr�w ���  2�ynpkGk{] ��" df"TgihHr
t8��qGoH��q;ta}'n3kGo'r`r�m�h�sur`m`tp�8{Hj < r`sjykqGhHr`{�o!nakGkGr�w�t8{_qzt�qGhHr�{!n%qz�HsGnp�7�ynp{H�8�Hnp�8r��H{HwHr�sGkuqznp{HwHjl{H�
m`tp��o't8{Hr�{�q1"
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5 jl�8�Hsur " * " �;:��=< �> � � �@? �?�<<�@?BA"�DC@EGF
H�IKJLINMBOPRQTSUMWVX�Y3Z\[]F
^`_aF�b2YcF
deYcFgfhP2d'iP2[kj

%'& %'& % l`m�=9nho9mqpsrtm 9 8anhm 8�-vu 9hw<-xo9y = m 9hw ;)9 8

gihHr �8tAna�Htp}�{!naqz��sznp�H�ynp{H�8�Hnp�8r��H{�wHr`sukuq�na{HwHjy{���jlk qzt2r/k:qzsGnpm�q�kur`��np{Aqzjym�k���t8s;�xr�np{�jy{H���a}KsGt8�
qzr�k:qK" � {2t8��s�k	�:kuqGr`���%qGhHr @B*X��r�kuq��yjlkuq�ta}�h��:o�taqzhHr�kGr`k	jyk�oHnpsGkur`w+�#� � �$#�� ] `,o d �M& h�jym�h+r`{Hm�t7wHr�k
qzh�ri�yjy{��8�Hjyk qzjlmB �{Ht5& �yr�wH�8ri}KsGtp� np{���quqzr�sznp{Hm�r�npkDn�hHjyr�sznpsum�hHjym`np��kur`��np{Aqzjlm�}Ksznp�xr
�Anak;kGhHt5& {
jy{ 5 jl�8�Hsur " * " "gihHr qzt8o.*X�yrIv8r`�H}KsGnp�xrijyk�np� &�n �:k��ynp�'r`�yr�wxnpk{z�|~}!�3���hm mMw �:�H��q�kG�H�'m`tp��o't8{Hr�{�qGk
jy{�qzh�r�hHjlr`sGnpsGm�h��Ym�np{Y�'r�m���npkukGjl�Hr`wQnak3np{���tp}@z�|~}!�3�����x���.����z�mU� w ��tps@���\�2�!��z2}�����mUoaw �>kGo'r`m�j�np�
q�na�8km`npsGs��:jy{H�~�yjy{��8�Hjyk qzjlm;��r`np{Hjy{�� "x� nam�h�kG�Hm�h]r�{Aqzjlq �+jlk-np�lkGt~n�}KsGnp��r��%q �:oHjlm�np�l� � m�t8{Aq�npjl{Hjy{��
npwHw�jlqzjlt8{!np�!jl{�}Kt8su�6naqGjyt8{xsGr�oHsGr�kGr�{�qGr`wYnpk% ar��:k%& jlqGhTnpkukGt:m`j�n%qzr`wMvanp�l�Hr`k("-$3w�wHjlqGjyt8{!na�'w�r�q�najy�yk
t8{|qzh�r�np�y�8tpsGjlqGhH� npsGr�n�vanpjl��np�H�lr
�-npk�sGr`o't8s qzr`w ��� |7r�{Hr�� ] `,oed " gih�rTsGr`ku�H�lqGjy{H�Zkur`��np{Aqzjlm
}Kszna��r jlk�qzhHr�{@o!nakGkGr�w@qGt�qGhHr2m`t8{AqGr/k:q3sur`kut8�y��qGjyt8{Tkur`s v8r`s("

%'& %'&]� � 6:9'=>-�� =424-xy 6ap�n	=�;�6'9

��t8{Aqzr�k:q�sGr�kGt8�l��qzjlt8{!�>np�lkGtxsGrI}Kr`sGsur`wYqzt�npkL�!����zk���3�k�������\�zk�.�k�=�����
�!jy{Av8t8��v8r�k3jy{AqGr`sGo�sGr�qGjy{H��qzh�r
�xr�np{Hjl{H�bta} np{ jl{HwHjlv:jlwH�!np�;��quqzr�sznp{Hm�rMjy{ qzhHr�m`t8{AqGr/k:q�tp}�qGhHr6wHjynp�ytp�8�Hr�hHjyk qzt8s�� � o�h#�:kujym�na�
np{Hw�qzr���o't8sGnp�;m`t8{AqGr/k:q �jy{�}Kr�sGr`{�m`r
�kGh!nasGr`w &�tpsG�yw  �{Ht5& �yr�wH�8r
�-np{Hw r�vpr`{ m�t8���xt8{�kGr�{HkGr "
�Sr���qGjy�lj < r�nxm�t8{Aqzr/k:q~sGr�kGt8�l��qzjlt8{�kGr`s v8r�s ] " ^ed � & hHjym�h@o�r�su}Kt8su��kikur�v8r�sznp�	kGo'r`m�jl�!m2}K�H{HmIqzjlt8{Hk��
jy{�m`�y��wHjy{H�YsGr�kGt8��v:jy{H�Zna{!npoHhHtpszn}mUrc" � "���� |7hHt5& �xr�qzhHnaq�t8{�rc"��.w � jl{HhHr�sGjlqGjy{H�Yjy�xoH�ljyr`w jy{7}Kt8s�*
��naqzjlt8{B}KsGt8� qzhHr�hHjlkuqztps	� �3wHjykusGr`�8npsGwHjl{H� jy{�}KtpsG��naqzjlt8{ qzhHnaqYh!npk���r�r`{ t4vpr`susGjyw�wHr`{!�2na{Hw
jy{AqGr`sGo�sGr�qGjy{H�@r`�l�yjyo7qzjym`np�}KsGnp�8�xr`{Aqzk��-ku�Hm�h|npk�� ��h!naq_np�'t8��qL��t8kuqGt8{��
� $3{|npw�wHjlqGjyt8{!na� sGr�*
kGo't8{Hkujy�Hjl�yj�q ��jyk3qGs	�:jy{H��qztTsGr�m`t�v8r�s�}KsGt8� sGtp�H�Hkuq2oHnpsGkur`k ���b�!{�wHjy{H�6sGr`�ynaqzjlt8{HkuhHjyoHk~��rIqp&�r�r`{
jykut8��n%qzr`wSm`t8{�m`r`o7qzk1" 5 tps_r/k�np�xoH�lr
�-j�}�qzh�r6qzt8ofh#�:o'tpqzh�r`kGjlkI&�npk�����&�np{Aq>\!jl�8hAq�}UnasGr
����m`t8{[*

� `



qzr�k:q3sur`kGtp�y��qGjyt8{'& t8�H�ywYr`k q�np���yjykuhYqGhHr2sGr���naqGjyt8{HkuhHjyo ���.}!�\��������� �B���'� "�gihHr+m`t8{AqGr/k:q)*XsGr`kut8�lvpr`w
kGr��6na{�qGjym�}KsGnp��r jlk�qzhHr�{@oHnpkGkur`w@qGt]qzhHr2wHjynp�yt8�p�Hr���np{!np�8r�s1"

%'& %'&�� 	 ; mqp?6�8an -�
 m 9hm 8�-� -59'=

gihHr �!� }�| �k���9���s}!�4}"�����Om��Qr w_tp}�np{ |�� |Cjyk�sur`kGo't8{Hkujy�H�lrT}Kt8s]}Unpm`jl�yjlqznaqzjl{H�bqGhHr@w�j�np�lt8�8�Hr
�'r�qp& r`r`{�qGhHr�k	�:kuqGr`� np{Hw_n��Hkur`s(" � qzk�q�npk) �kjl{Hm`�l�HwHrDoHsGr�o!npsujy{H�~n~sur`oH����}Ksznp�xr;qzt�r`{Hm�t7w�r qzh�r
k	�:k qzr`� : k-jy{AqGr`{Aqzjlt8{Hk��a�6najy{Aq�npjl{Hjy{���qzhHr�jy{AqGr`sznam�qzjlt8{+hHjyk qzt8s�� tp}�qGhHr�w�j�np�lt8�8�Hr��4np{Hw_��np{!na�8jy{H�
& h!naq+jl{�}Kt8sG��naqGjyt8{Qjlk����\�����4�'�2� ��t8s2���7qz�!np�l� �@�H{HwHr�sGk qzt:t7w ��rIqp&�r�r`{fqGhHr�k	�:kuqGr`� np{Hw�qzh�r

�Hkur`s1";gih�r �!� }�| �k�����gzk�����c�2�!|%jyk;qGhHr o!npsuqDta}�qGhHr��Qr sur`kGo't8{Hkujy�H�lr�}Kt8sD�HkGjl{H� qzhHr jl{�}Kt8sG��naqGjyt8{

�AnaqGhHr`sur`w]���_qGhHr��Qr qGt�wHr�qGr`su��jl{Hr�qzh�r�{Hr/k:qDk qzr`o]jl{_qzh�riwHj�np�lt8�8�Hr " 5 tps-r/k�np�xoH�lr
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