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&('*) +-,/.10325476�89,:. ;<.1= >?;A@B=7C";<@�2 DE25@�FG,/@IH ;A.10J2
KMLONQPSRUTOPSN9VXW7RZY<NS[]\O^`_a^`bOcedZWf^aRGTgRUYhd�_a^`[]\O^aij^aT�dlk:RU_aNSP9\O_mdZcniXopTqdUk/^aP9rsrt^ak<\X_mdZWf^aRGTu^`rvrtWectRGTOwG_xo
ctNS_mdyWeNSi�WeRzWeLXNvd*{ZdU^`_mdUbX_aN/PSRGk/VO\XWfNSc<V|R*}~N9cS�!KMLXN(NS[]\O^a_`^abOcfdZWe^`RGTQRUY�dzVqdUctWf^aP9\O_mdUc�NSTOrtNSk<bX_aNvdZW<d
� TX^`WeN�WeNSk/V|NScedyWe\OctN�W�dU�ZNSrJd<PSN9ctWedU^aTQ��cfN�dZ_��BWf^ak/NU�piONSV|NSTXiO^aTOw�RGTnWfLON5rf^`�SN5dZTOi(WeLON5P9RGk:V|RGrt^`We^`RGT�RZY
WfLON�N9TOrfN9k<bO_aNZ����^aTOP9N�WfLON�cfNSdU_|NS[]\O^a_`^abOcfdZWe^`RGT�We^ak/NJ^arIrtWectRGTOwG_xo�WeNSk/V|NScedyWe\OctN�iON9V�N9TOiONST�WA��WfLqdZW~^ar�d
r�o�r�WeN9k-N9[p\X^a_a^`bOcedyWeNSr�Y�dUr�WeN9c�dZW�LO^awULONScBWeN9k:V|NScfdZWe\OctNSre��dUT:NS[]\O^a_`^abOcfdZWe^`RGT�RGT:WfLON�P9RGk/VO\XWeN9c~^`r�k<\XP�L
_`NSrfr�iONSk:dUTOiO^`TOw�dZW�LX^awGLAWfNSk/V�N9cedZWf\OcfN9rS����TXiONSN9i/}3^xWeLhVOctNSrfN9T�W�iOd*o|��rBPSRGk/VO\XWfNScfr�WeLON�Wf^ak/NSr�TON9NSiON9i
Y�RGcJdUT7NS[]\O^a_`^abOcfdZWe^`RGT(RUYBd/cfNSdUrfRGTOdUbO_`ovrt^a�9NSizr�o�r�WeN9k�RUY�dUcfRG\XTOi! *¡U¡�dZWfRGk:rJdZW�rfN¢{GN9cedU_£WeLORG\XredUTOiXr
RUY�¤5NS_x{p^aT¥cfN9[p\X^acfN�dnY�NSdUrf^`bO_aNhdZk:RG\XT]W�RZY~P9RGk:VX\XWeN9c�We^ak/NU�A¦qRGc5d1 *¡G¡vdZWfRGk r�o�r�WeN9k§WeLONhWeRpiqd�o|�¨r
dUP9PSN9rfrf^`bO_aN5Wf^ak/N�}3^aTOiXR©}E^arMrtN9{GN9cedU_ªVO^`PSR�rfN9PSRGTXiOr�^`TQ«�¬A­�®q­�¯°­²±�dUVOVOctR�dUP�LON9rS�
KMLON³PSRGctcfN9rfV|RGTOiON9TOPSN1wG^x{GN9Tu^aTg´B[µ�·¶O�¹¸U¸�dU_`_aR*}3r/WfLON7N9_aN9P9WectRGTuiON9TOrf^xW�oudZTOigWeLXN7PSRUT]Wfcf^`bO\XWe^`RGTOr
RUYMWfLONniO^xº»N9cfN9T]WAWeNSctk:r�WeRzWeLXN(¤5RGLOT�¼½��LqdUk$NSTON9cfwUo!RUY3¶O��¶]¾sWfR1b�NnNÀ¿�VOcfN9rfrfN9iÁ^`T!WeLXN(cfNSP9^aVOctR�PSdU_
rtVqdUPSN¥}3LON9cfN¥WeLON¢ojLqd�{GN�d�k<\XP�L·k/RGcfN¥P9RGT�{GNSTX^aNST�W³Y�RGcfk ��WeLOdZWsk:NSdUTOr(}3LONSctNQWfLONQTp\Xk:N9cf^aPSdU_
PSdU_aP9\O_mdZWf^aRGTs^ar�_aN9rfr�iON9k�dZTOiO^aTXw]�¢��KMLONhk�dZ^aTv}~RGct�7_`R�dUi³Y�RUc�d�P9RGk:VX\XWeN9c�^arJWeLON9TzWeRnV|NSc�Y�RGcfkÂWeLON
Y�dUr�W�¦qRG\Oct^aNSc�WecedZTOrtY�RGctk�Y�ctRGk ctN�dU_�rfVqdUP9N<WeRvk/RGk:N9T�We\Ok�rfVqdZPSN³��}3LON9cfN<WfLON/¤�RULOT�¼��pLqdUk�NSTON9cfwUo
^`rMN�dUrt^a_`ondUPSP9NSrtrf^abX_aN*�MdUTXiv{p^`PSN5{GN9cfred��
KMLONM[]\ON9rtWf^aRGThWeLXNST�^ar�^xYµWeLON3¦�¦�KlWfR5k:RUk:N9T]Wf\Ok	rfVqdUP9NJdUTOi�bqdUP���VO_a\Or�WfLONMNSTXNScfwZo<iON¢WeNSctk:^`TqdZWf^aRGT
^`T7k/RGk:N9T�We\Ok�rtVqdUPSNA^ar�k/RGctN�iON9k�dZTOiO^aTXw:WeLOdUT1d:iX^acfN9P9W�k:^`TO^ak/^a�SdZWe^`RGTnRUYBÃ�Ä�Å¥��¶O��¶]¾G�À���pN9{GN9cedU_
k/N9WfLOR�iXr�dZcfNhY�N�dUrt^abO_`NhY�RGcÆdsk/^aTO^`k:^`��dZWf^aRGT³^aTQcfNSdU_�rfVqdZPSNndZk:RGTXwv}3LX^aP�L�WfLON/iO^actNSP9WÆ^`T]{UNSctrf^aRUT!^aT
^xWeNScfdZWe^x{GN�rf\ObOrtVqdUP9NAÇÉÈ�\OÊU¶UËO^`r�WfLON�Y�dUrtWfNSr�W���Ì�N9TORUWe^`TOw�WfLONMT]\Ok<b|NSc�RZY�VX_mdUTONI}�d�{UNSr�}3^`WfL/Í dZTOi<WeLON
T]\Ok<b|NSc3RUY�¤5RGLOT�¼½��LqdUk�RGcfbO^xW�dU_`r~}3^`WfL7ÎQ�OWeLO^`r3k:N¢WeLORpivrfP�dZ_aNSr3}3^`WfLsÎ³Ï¢ÍÐ�~Ñ�TsWfLON�RZWeLON9cJLOdUTOiÒ�
WfLON~k/^aTO^`k:^`��dZWf^aRGT5^`T<k/RGk:N9T�We\Ok
rfVOdUPSN�^`TOPS_`\OiO^`TOw�WfLON�¦qRG\Oct^aN9c�WecfdUTOr�Y�RGcfk/r�rtP�dU_`NSr�}3^xWeLhÎ7Í·_aRGwGÍ
ÇÔÓ�Tq¡U¡ZËªdUTOiv^`r�LONSTXPSNÆ^aTOiON9NSivk<\OP�LvY�dUr�WeNSc9��Ó�TvR*{GN9ct{p^aN¢}ÕRUYªWeLON�N¢{GRG_`\XWe^`RGT(RUY£WeLON5b|NSTOP�LXk�dUct��Y�RGc
Ö�×IØ Ì	P�dU_`PS\O_adZWe^`RGTOr~^`T(WeLON� *ÊGÊU¡X�¨rM^`r3wG^`{UNSTv^aTvK�dUbO_aNÆ¸p�` G�

&('ÀÙ ÚªH 41ÛS25H 25.n6�;�6�89,:. ,�F·6�Üz2 Ýv8�H Þ1ÛS;Æ6�8S,/.1ß
��T(WeLX^arMrfN9P9Wf^aRGT(WeLXN5rfN9Wf\OVsRUY�WfLON5L�opiOcfRG\Xr�rt^a_a^`P�dÆrtoprtWfNSk�PSRUTOrf^`rtWe^`TOw�RUY�àG¡/��^�Ñ Ï \OTX^`Wer3dZTOiv¶:È Ï Ñ\OTX^`Wer~^arMiON9rfPSct^ab|NSiÒ�BÓ�W3^`k:V|RGctWedUT�W�V|RG^aT�WfrS�OctNSrf\X_`WerJdUctN5PSRGk/VqdUctNSi(WeR�dhrtNSPSRUTOi³r�oprtWeN9k�PSRGk/V|RGrfN9i
RUY�áUâ/��^mÑ Ï \OTX^`Wer3dZTOi7ã�È Ï Ñ	\OTO^xWer9�¦qRGcAWfLON(NS[]\O^`_a^`bOcedZWf^aRGT�RUY�L]opiOctRG\Or�rf^`_a^`P�d7r�o�r�WeN9k:r/d1iONSTXrf^`W�o�Y�\OTOP¢We^aRUTqdU_���Ì5¦�KJ�AdUVOVXcfR�dUP�Ll^`Tld
wGN9TONScfdU_�wUcedUiO^`NST�W�dUVXVOcfR�¿�^ak:dZWe^`RGT³}3^xWeLzWfLON ×Bä ´�Y�\OTXP9We^`RGTqdU_~ÇÉ¤�RGâ�¸�� × N�ÊGâyË�}�dZr5\OrfN9iÒ�AKMLONhP9RGcfN

¸Uà
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)+*-,/. 0'132545*/687:9<;=6>; 4:? @A1CBD*�E/F�GH,�9 G/IC9J,K4L;JE'M N�,O.QPSR�,O.Q* @A1CBD*�E/F�,C9 TDEC.U; 4WVC6
 *ÊGÊ�á Ñ�TON�RGcfw�dZTO^aP�k/RG_`NSPS\X_aN Ì�opTqdUk/^aPSrYX Z3��� Ö âG¡G¡G¡D[G¸UãG¡ ��NSct^mdU_

RUY�cfRG\OwULO_`o(¸U¡�dZWeRGk/r NS_`NSP9WfcfRGTX^aP5rtWfcf\OP¢We\OctN �� *áG¸ Ø ¦�_aRUVOr��
 *ÊGÊU¶ \ ^a[]\O^ai1 �¡G¡�dZWeRGk/r ZJNSdUP9Wf^aRGTviXopTqdZk:^`PSr � ×  9¼e *âhTOR�iXNSr × dUcfdU_a_`NS_

Ñ�cfw�dUTX^aPSr�}~dZWfNSc Y�cfN9NÆN9TONSctwUo �²á^]�¦�_aRUVOr��
 *ÊGÊGâ ä ^aRUk:RG_`NSP9\O_aN9r ZJNSdUP9Wf^aRGTviXopTqdZk:^`PSrHX � × áD[UâUâ Ø È�� × dUcfdU_a_`NS_

áU¡G¡�dZWfRGk:r NS_`NSP9WfcfRGTX^aP5rtWfcf\OP¢We\OctN  *âhTORpiONSr
^aT(}~dZWeN9c ��¶X�¹á^]�¦�_aRGVXr��

 *ÊGÊGã Ö RGk/VO_aNÀ¿(^aT�WfNSctY�dZPSNSr Ó�_`_ÒRUY£WeLONÆdUb|R*{GN � × áD[� �âGâ Ø È�� × dUcfdU_a_`NS_
¶�¡G¡�dZWfRGk:r9��_!dZWeN9c à�á<TORpiONSr
R�¿X^`iON�RGcfwGdUTO^aP�[hk/N9WedU_ �²áZ¡X�¹¸^]�¦�_aRUVOr��
K�dUbX_aNÆ¸��x D`badcLegfLhOi>j-k:lmcLn-o-prqCsQtuo-evoxwzy|{
}�~�f:j-p=f�qDp=jKsQtuo-eC��o-e�s�hDc��3�3�O�|� �W�b��w�sUcWk�����e$�3�x�W�

NS_`NSP9WfcfRGTXrB}�NSctN�iXNSrfP9cf^`b�N9i/}3^xWeL:d�K£cfRU\O_a_`^aNSc½¼ Ø dZctWe^`TOrªW�o�V|NJVOrfN9\OiORGV|RUWeN9T�We^mdZ_£ÇÉK£ceÊX 9Ë²��Ó�VX_mdUTON�}~d�{GN
��V|RG^`T]W�N¢¿�VqdZTOrf^`RGTz}3^`WfL1dUTzN9TONSctwUo7P9\XWeRZº�RUYI¸Z¡�Z3osWe\XcfTON9i1RG\XW�WfRnb|NArf\'�:P9^aN9T]W5Y�RUc�dUT¥dZVOVOcfRy¼
VOcf^adZWeN�iONSrtPScf^`VXWe^`RGTnRUYªWfLON�^aT�WfNScMdZWfRGk/^aP3Y�RGcfP9NSrS�BKMLONÆ¸Z¡�Z3o�PS\XWfRUº7}3^xWeL�WfLON ×Bä ´�Y�\XTOP9Wf^aRGTqdZ_|}~dUr
� cfr�W�WeN9rtWeN9i�RGThWeLONMÈ Ï ÑjiX^ak/NSc�dZTOihRGT^�ª¼ []\qdUctWf�U��KMLON3cfNSrt\O_`Wfr�RUYµWeLXNSrfN�WfNSr�WerIdUcfN~rfLOR*}3T/^aTh¦�^`wG\OctN¸��x �Y�RUc��ª¼�[]\qdZctWe��dZTOiv^aTv¦�^`wG\OcfN5¸��¹áAY�RGc�WfLON�È Ï Ñ
iO^ak/NSc9��¦qcfRGk WeLON5_`N9Y�WMVOdUTONS_ RZY�¦�^`wG\OctN�¸��x ÆRUTONcfN9PSRGwGTX^a�SN9r�WeLOdZW�WfLON<N¢¿�V|NSct^ak/NST�W�dU_`_`o(k/N�dZrf\OctNSiQ��^ ¼�Ñ�¼���^£dUTXwG_aNÆRUY3 �¶G¶S��^`r�dZW�b�N9rtW�dUVXVOcfR�¿�^ak:dZWeN9i
^aTzWfLON�_aRpP�dU_£iONSTXrf^`W�o1dUVOVOctR*¿�^`k�dZWf^aRGT���\ªÌJÓ��¢�ÒKMLXN�dUTOwG_`NAY�RG\OTOi¥\Ort^aTOwvwGN9TONScfdU_a^`�SN9i1wGcedUiX^aNST�WÆdUVp¼
VOcfR�¿�^ak:dZWf^aRGTOr���]�]5Ó5��}3^`WfL:WfLON ×Bä ´ldUTOi ä \�� × Ç ä NSãGãX�'\ N�ãGã©Ë�Y�\OTXP9We^`RGTqdU_`rIdUcfNÆ �¶�¡X� ¸ � dUTOi³ *àGÊ � �
cfN9rfV|NSP9Wf^`{UNS_`o�}3LO^aP�LA^ar�^`TAcfdZWeLON9c�V|R�RUc�dUwUcfNSN9k:N9T�W�}3^`WfL�WeLXN�N¢¿�V|NScf^`k:N9T�W�dU_]{ZdU_a\ONIRUYª �¶U¶ � ��È�R*}~N¢{GN9cS�
Y�RGcMWeLON ×Bä ´gY�\OTOP¢We^aRUTqdU_ÒWeLXNÆ{ZdU_`\ON�P�LqdUTOwGN9r�RGTX_`on{UNSctosrt_a^awUL]Wf_`o�^`Y�WfLONÆPS\XWfRUºQ^ar3cfN9iO\OPSN9i7Y�cfRUkÂ¾U¡
Z3o�WeR¥¸Z¡�Z3oU�QÓ�_artRO��Y�RGc�WfLON(wGN9TONScfdU_a^`�SNSi!wGcedUiX^aNST�W�dZVOVOcfR�¿�^ak:dZWf^aRGTQ}3^`WeL�WeLON ×Bä ´ÕY�\OTOP¢We^aRUTqdU_²�
WeLONÆW�}~R(��^�Ñ�iO^`rtWedUTOPSN9r�RUY��ª¼�[]\qdZctWe�AdUcfNÆNS[]\qdZ_£WfR7 G�¨â�áZ¶��Ó dUTOisWeR³ G� âGáUã��Ó	^aTOiXNSV|NSTOiON9T�W5RGT7WfLON
NSTON9cfwUozPS\XWfRUº�b|N9W�}�NSN9T�¸U¡�ZMo1dZTOiQ¾U¡�ZMozdUr5PSdUT1b|NhrfNSN9T1Y�cfRGkÂWeLONhct^awGL�W�VqdUTON9_�RUY�¦�^awU\OcfN<¸��` U�
Ó�w�dZ^aTlWeLONsN¢¿�V|NScf^`k:N9T�W�dU_M{ZdU_a\XNSr/RUY< G�¨âG¡Gã��Ó�dUTOiE U� âX U ��Ó�dUcfNsk<\OP�LÁb�N¢WfWfNSc/cfNSVXcfRpiO\OPSN9iu^aTÁd
_aRpP�dU_ iXNSTOrt^`W�osdUVOVXcfR�¿�^ak:dZWe^`RGTsdUTOivWeLONÆ\OrfN�RUY�WfLON�\£Ì3Ó	rfNSN9k:r3WeR/b|N�VOctN9Y�N9cedUbO_`NU��Ñ�T³WfLONÆRUWeLON9c
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c!µ"²W·^¨Kk³j3µ-t£cLe±s�j�°3°'k³o�¯Kt�i>jKsQtQoKeC��qS�:t�e/¨¸s�hCcz{�a�¹�jKe'µ¸s�hDc�a�¶�º${»w�qDe'f�sQtuo-e'jKp=�½¼m¾�¿gÀg¢/¤Á­®hDc#s&=�o
¥�t�¦ < t�e±sUcLk³jKs£o-i�tuf�µKt¬�Ls£j-e'f:cL��t�e�ª�¦ 5Wq�j-kLs¬«����
¨OjKtÂeÃ¶+~���j:°O°'kxo�¯Kt�i�j3sUc��>s�hDc>c!¯�°CcWk:t�izcLe±s£j-pÄn-j-prq±cL��jKs�²!cL��s�Å
wWo-p�p=o1=
c!µ�²L·�¨Kk³j3µ-t£cLe±s�j:°3°gkxo�¯3tÂi>jKsQtuo-eC�K=§tQs�hm{�a�¹&j-e'µ>a�¶�º${��
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¦�^`wG\OctN ¸�� á'` ~�t¬�Ls£j-e'f�c ²:cWs&=
c:cLe
s�hDc s&=�o o�¯K·�¨/cWe�jKs£o-i���tÂe�j�� Ï < ¦µ-t�i>cWk j-� j w�qDe'f�sQtuo-e oxw s�hDc�fWqCsQ¦
o�� °Dj-k³j-izcWsUcLk	�UtQ�Qc�� s�hDc e�qDiz²!cWk
oxwv°'p=jKegc =�jKn-c���qS�Wc!µ�
-� ­®hDc s�h/k³c:c
fWqDk�n-c�� �:hSo1=§e f:o-k:k5c��U°Do-e'µ s£o s&=�o
µ-t ��cLk5cLe±s c!¯OfLhDj-e/¨/c�w:qDe'f�sQtQo-egj-p<�»wLoKk
s�hDc ­�kxo-qDp�prt£cLk�¦£}¸j-kLsQtÂe�����­ }

�e'o-k�i�¦
f!o-e��WcLk�n�t�e/¨�°±�WcWqCµOo:°DoKsUcWe±sQtQjKp�j-e'µ s�hDc
� j-e'µ/cLk�²Lt�p s�� � a�
 qSp=sQk³j-¦U�WoxwLs °±�WcWqD¦
µ3o:°Do3sUcLe±sQtuj-p©�

LqdZTOiÒ�B^`WA^ar<�]TOR*}3T�WeLqdyW�\£Ì3Ó"iON9rfP9cf^ab|NSrhL�opiOctRGwGNSTl{GN9cto�V|RpRGcf_xoG�1KMLO^`r<b�N9PSRGk/NSrhN¢{p^aiON9T]WhY�ctRGk
� wU\OcfNh¶O��¶(}3LONSctN/WfLON�iON9{p^adZWe^`RGT1RUYIWeLON�P�dZ_aPS\X_mdZWfNSi¥dZWfRGk:^`��dZWf^aRGT7NSTON9cfwUozY�ctRGk�WfLON�N¢¿�V|NScf^`k:N9T�W�dU_
RGTXN�^ar�PSRGk/VqdUctNSi<Y�RGc�rfN9{UNScfdU_ON¢¿�P�LqdZTOwGN3PSRGctcfN9_mdZWf^aRGTOr�dUTOi<Y�RUc�rfN¢{GN9cedU_qrtk�dU_`_]k:RG_`NSP9\O_aN9rS�£Ó�rBdU_`cfN�dZiXo
k/NST�We^`RGTON9iÒ�|WfLONA_`R�PSdU_ªiONSTXrf^`W�o³dUVXVOcfR�¿�^ak:dZWe^`RGTs^arJwGNSTON9cedU_`_`ovcfdZWeLON9c�V|R�RUcJY�RGcJrtopr�WeNSk/r5PSRUT]WedU^aTX^aTOw
L�opiOcfRUwGNSTÒ��È�NSTXPSN~WfLON~\OrtN�RUYOWfLON~wUNSTON9cedU_`^a�SN9i<wGcfdUiO^aN9T�W�dUVXVOcfR�¿�^ak:dZWe^`RGTÆ\Orf^`TOw�WfLON ×Bä ´1Y�\OTOP¢We^aRUTqdU_
��}3LO^aP�L(iON9rfP9cf^ab|NSr�� ¼�[]\qdUc�We��TONÀ¿pW3b�N9rtWJdZY�WfNSc�\ªÌJÓ��I}~dUr�WeN9rtWeN9i³RUTnWeLON�È Ï Ñ	iO^`k:N9cS��¦µRUc~WeLON�È Ï ÑiO^`k:N9c<^`WA}�dUrhY�RG\XTOi�WfLqdZWhWfLONsÑ�¼�Ñ�iX^artWedUTOP9NU�BWeLONv[]\qdUT�We^xW�o�}3LO^`P�L�^`r<WeLONvk/RGrtW�rtNSTOrt^`Wf^`{GN(WfR¥d
P�LqdZTOwGNJRUYÒWeLXN�P9\XWeRUº��prfLOR*}3rS��^aT ]�]5Ó }3^`WfL:WeLXN ×Bä ´�Y�\OTOP¢We^`RGTqdU_°��RGTO_`ohdÆ{ZdUcf^adZWe^`RGT<Y�cfRUk á�� ÊGáG¸ �Ó
WfR�á��¨Ê�¸U¡ �Ó�^xY WeLON�PS\XWfRUºz^`r~iON9PScfNSdUrfN9isY�ctRGk-ÊG¡�ZMo:WfR/¸U¡�ZMo1��¦�^awO��¸�� áG�~dUTOinWfLON�P9RGLONSrt^`{UN5NSTON9cfwUo
Y�RGc�WeLON�L�opiOcfRGwUNSTsb�RGTXis^`T(WeLON�}~dZWeN9c3iO^ak/NSc~}~dUrMY�RG\OTXivWfRh{UdZcto�Y�ctRGk�áp G� âZ¶�âGâ<���C[Zk/RG_ dZW3ãU¡�ZMo
WfR7áp G�¹¸ZãGãGà(���C[Zk:RU_BdZWA¸U¡½ZMoG�ªb|RUWeL¥{ZdU_a\XNSr�b�N9^aTOwsPS_`RGrfNhWfR³NÀ¿XV|NSct^ak/NST�Wer��²áU¸��` ���àX� áv���C[Zk/RG_B�
Ç���^mÊGá©Ë°�MÑ�TsWfLONÆRUWeLON9c�LOdUTOiÒ�µ^`Y£WeLXN�P9\XWeRUºQ^`r3{ZdUct^aN9i³^`TvWfLO^ar3cfdUTOwGN�Y�RGcMWeLON ä \C� × Y�\OTOP¢We^`RGTqdU_°�XWeLON
Ñ�¼�ÑÕ^aT�WfNScedyWeRGk/^aP�iX^artWedUTOP9NÆP�LOdUTOwGN9r�P9RGTOrf^`iONScfdUbO_xonk/RGcfNZ�
� W�}�dUr�dZ_arfR/WeN9rtWeN9i¥^`Y�WfLON<\OrtNhRUY��IdUTOiON9cfbO^`_`W�\O_`Wfcedy¼ rfRUY�W�VOrtNS\OiORUV�RUWfNST�We^adU_ar<����� ×B× �hÇ �IdGÊG¡©Ë�P9RG\O_ai
b|N(dUT�dU_xWeNSctTqdZWf^`{GNZ���J_`Wfcedy¼ rfRUY�WAVOrfN9\OiORGV|RUWeN9T�We^mdZ_ar<}�RG\O_aildZ_a_aR*} WfRQctNSiO\XPSN(WeLON(P9\XWeRZºuWeRQáG¸ ZMo
dUrÆP�dZT!b|N:rtNSNST�Y�cfRGk ¦�^awG\OctN:¸��¹áp��KMLONnáG¸vZMo¥NSTXNScfwZo�P9\XWeRZºÁP9RGk/VqdUcfN9i�WfRz¸U¡vZMo¥cfNSiX\OPSN9rAWeLON
T]\Ok<b|NSc�RUY�VO_adUTONh}�d�{UNSrAP9RGTOrt^aiON9cedUbO_xo7}3LO^`P�L!rtLORG\O_`iQrtV�N9NSi�\OV�WfLON�P�dU_`PS\O_adZWe^`RGTOrS�AK�RvWeN9rtW�WeLO^`rS�
W�}�R�}~d�{GN9Y�\XTOP9Wf^aRGT(RGV�We^ak/^a�SdZWe^`RGTOr9�GRGTON3}3^`WfL�RGctiO^aTqdZctohK£cfRG\X_a_a^`NSc½¼ Ø dUc�We^`TOr�W�opV�N�VOrfN9\OiOR<V|RUWfNST�We^adU_ar
dZW�dsPS\XWfRUº�RUY3¸U¡½Z3oQdZTOi!RGTXN/}3^xWeL��IdUTOiON9cfbO^`_`WÆVOrfN9\OiORzV|RUWfNST�We^adU_arÆdZW�d³P9\XWeRZºÁRZY3áG¸vZ3o1}�NSctN
V|NSc�Y�RGcfk/NSivY�RGcMWeLONÆredZk:NÆdZWfRGk:^`P5PSRGT � wG\OcfdZWe^`RGTvRGT7RGTXN�VOctR�P9NSrtrfRGcJRGT³WfLONÆÈ�^xW�dUP�LO^��gZJãG¡G¡U¡X��KMLXN
ctNSrf\X_`WM}~dUrJWfLON5Y�RG_a_`R*}3^aTOw

B32!*/I3PCEgBSES45*/MK4L;J,�9 P$IC.u,K4L;JE'MmESF�,CM�EgBK4L; 6z; �H,K4L;JEgM�2545*/B�7����D0®; � Ï"!$# N Ï ��?
¸U¡^ZMo(K�ctRG\O_`_a^aN9c�¼ Ø dUctWf^aTOr ¶�á�� âhr
áG¸#ZMo%�IdUTOiON9cfbO^`_`W ¸Uá�� âhr

Ñ�b�{p^aRG\Ort_`oU�ªWfLON/RGVXWe^`k:^`��dZWf^aRGT³}3^`WeLQK£cfRG\O_`_a^`NSc�¼ Ø dUc�We^aTXr�VOrtNS\OiOR³V�RZWeNST�Wf^mdU_`r5^ar5Y�dUrtWfNSc9��KMLO^`r�LORU_aiOr
dU_`rfRJY�RGc�k/RG_aN9PS\O_adUc£iXopTqdUk/^aPSr�cf\OTXrS��Ó�_arfR�RUWeLON9c�rtopr�WeNSk/r�_a^`�UNBWeLON�}�dZWfNSc�k/RG_aN9PS\O_`NU�©}3^`WfLhdUTOi<}3^xWeL�¼
RG\�W3V�N9cf^aRpiO^`P�dU_`_`o�cfN9V�NSdZWeN9i³b|R�¿vdUTXisrtN9{UNScedZ_£k/NSk/RGc�o(dUrtrf^awUTOk:N9T�WM_a^`�UN�WeLXN�&�')(+*%,-* �ZN9o]}�RGcfizRZY
Ö�×IØ Ì�}~N9cfN(^`T]{UNSr�We^awGdZWeN9iÒ�!ÈJR*}~N¢{GNSc9��WfLON(cf\OTXr<}3^`WeL�WfLON.�IdUTXiONSctbO^a_xW<VOrtNS\OiORQV|RUWeN9T]Wf^mdU_`rALqd�{UN
TON¢{GN9cnb�N9NSTuP9RGTOrt^aiON9cedUbO_xolY�dUrtWfNSc�WeLqdUTÁWeLON³RGTONSr:}3^`WeLÁPSRGT�{UNST�We^`RGTqdU_JK�ctRG\O_`_a^aN9c�¼ Ø dUctWf^aTOrhVXrfNS\XiOR
V|RUWeN9T�We^mdZ_arS��KMLON Ö�×IØ Ì�dU\�WeLORGctrANÀ¿XVX_mdU^`TONSi¥WeLqdyW�WfLO^arÆ^arÆk:RUrtW�_a^a�ZNS_xo1cfN9_mdZWfNSi�WfR³WfLON/Y�dZP9WÆWeLqdZW
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Ö�×IØ Ì cf\OTOr�RGTzWeLONAÈ�^xW�dUP�LO^£^aT³{GNSP¢WeRGc�k:RpiONU��KMLON ��� ×B× PSRpiON�LqdUr�TON¢{GN9c5b�N9NST1RGVXWf^ak/^a�9NSivY�RGc
WeLO^`r/W�opV|N7RUY�k�dZP�LO^aTON³dUTOi�WeLON9cfN¢Y�RGcfNsWeLON¢o�dUrfrt\Ok:NsWeLqdyW�rtRGk:NsRUY�WeLON³cfRG\XWf^aTON9r/dUcfNv{GN9ctoÁrf_aR*}
Ç�ÈJ\q¡GàGdyË²�>_j^`WfLzWeLONhLON9_aV1RUY � �\Octw(È�\XWtWeN9cS� Ö�×IØ Ì {GNSctrf^`RGTQàX� ã�}~dUr�rfN¢W�\OV¥^aT7}3LX^aP�L¥rfRGk/Nhrf\Xb�¼
cfRG\�We^aTXNSr�}�NScfN�ctNSVOctRGwGcedZk:k/NSiÒ��È�NSctN�^`W�}~dUr3V�RUrfrf^`bO_aN�WeRhRGbXWedU^aTvdhrtV�N9NSiO\OVsRUY�dUb|RG\XWJàG¡�� \Orf^`TOw
�IdUTOiON9cfbO^`_`W5VXrfNS\XiOR³V|RUWfNST�We^adU_ar9�AÈJR©}�N9{UNSc�rf^aTXPSN<WeLX^ar�{GN9cfrt^aRGT¥RUY Ö�×IØ Ì-^`r�TORUW5Y�\X_a_`osWeN9rtWfNSi¥oGN9WS�
WeLON�ct^arf��RUY�\Xrf^aTXw/^xWMY�RGc�WeLXNÆVXcfNSrtNST�WJ}~RGct�n}�dZrJTXRUWMW�dU�ZNSTÒ�
Ó�P9PSRGctiO^aTOw1WfRzWeLON(iON¢W�dU^`_ar<VXcfNSrtNST�WeN9iudUb|R*{GNZ��^xWAWe\XcfTON9iÁRG\�W<WeLqdyWhWeLON(\OrtNvRUYJK�ctRG\O_a_`^aN9c�¼ Ø dUctWf^aTOr
TORGctk�¼ PSRGTOrtNSc�{�^`TOwQVOrfN9\OiORGV|RUWeN9T�We^mdZ_ar�^aTÁd1wGNSTON9cedU_`^a�9NSi�wGcedUiX^aNST�W:dUVOVXcfR�¿�^ak:dZWe^`RGT�}3^`WfL�WfLON ×Iä ´
Y�\OTOP¢We^aRUTqdU_ÒdyWJd�¸U¡^Z3o:VO_mdZTON�}�d�{UNÆN9TONSctwUo(P9\XWeRUºz^ar~WfLON5b�N9rtWJPSRUk:VOctRGk/^arfN�b�N¢W�}~N9NST7dUTvdUPSP9\OcedyWeN
iONSrtPSct^aVXWf^aRGT³RUYB��^mÑ Ï RGTsWeLONÆRGTONÆLqdUTXizdUTOi³L�o�iXcfRGwGN9TzRGTsWeLONÆRUWeLXNScJLqdUTOiÒ�~Ó�_artR:ctNSw�dZcfiO^`TOw:P9RGkh¼VO\XWfNSc5We^`k:N�^`W�iX^ai¥TORUW5b|NSP9RGk/NhN9{p^aiON9T�W5WeLqdZW5WfLONhP�LORG^`PSNhRUY �IdUTXiONSctbO^a_xW�VOrtNS\OiORUV�RUWfNST�We^adU_ar�dyW�dUT
NSTON9cfwUovP9\XWeRZº¥RUY�áU¸^ZMo(P9RG\O_aivrtV�N9NSi7\XVvWfLON�P�dU_`PS\O_adZWe^`RGTOr9�
_j^`WfLzWeLON�PS\�WeRUº�{UdZ_a\ON<RZYM¸U¡�ZMo1dnrtNSct^aNSr5RZYIWfNSr�Wer�RGT1WeLON�ÈJ^`WedUP�LO^��'Z�ãG¡U¡G¡nk�dZP�LO^aTONALqd�{GN�b�N9NST
V�N9ctY�RGctk:N9i:^`T�RGcfiON9cIWfR�iON9WfNScfk/^aTXN3WfLONJrfV|NSNSiX\OVndUr�d�Y�\OTOP¢We^aRUT:RUY�WeLON3T]\Ok<b|NScIRUY�VOcfRpPSN9rfrtRGcfr�\OrfN9iÒ�
KMLON(cfN9rf\O_xWhRUYMWfLONSrtNnWeNSr�WerhdZcfNnVOctNSrtNST�WeN9iÁ^`T�¦�^awX�1¸��¨à³}3LON9cfNnWeLXNnN¢¿�NSP9\XWe^`RGT�We^`k:N�Y�RGcARUTONnrtWfNSV
dUr�dnY�\OTOP¢We^aRUTQRZYIWfLONhT]\Ok<b|NSc�RUYIVOctR�P9NSrfrtRGcfr�^`r5rfLOR*}3TÒ�h��iONSdU_�rtP�dU_`^aTOw(LORU_aiOr�^xYBWeLO^`r�We^ak/NA^`r5VOcfRy¼
V�RUctWe^`RGTqdU_ WfRnWeLONn K[O��T]\Ok<b|NSc�RUYBVOctR�P9NSrfrtRGcfre�h��rtNSNhrtWfcedU^`wGL�W�_`^aTONÆ^aT7WfLON � wU\OcfN��¢��¦qcfRGk�WfLON<wGcfdUVOL
RGTON�cfNSP9RGwGTO^`�SN9r�WeLqdyW�WeLXNAVOctRGwGcedZk�rfLOR*}3r�WeLX^arJ^aiONSdU_�rtP�dU_`^aTOw/\OV7WfR(ã:VXcfRpPSNSrtrfRGctr�dUTOi7WfLqdZW�\Orf^`TOw
 *âzVOctR�P9NSrfrtRGcfr�^`rhdU_artR1[]\O^`WfNncfNSdUrfRGTOdUbO_aNZ���p^ak<\O_adZWe^`RGTOr�dUcfN�V�N9ctY�RGctk:N9i�VOcfN¢Y�NScedZbO_`o�dZW�dziON9TOrf^xW�o

1 10 100
number of processors (nodes)

1

10

100

du
ra

tio
n 

of
 o

ne
 ti

m
e 

st
ep

  [
se

c]

¦�^awG\XcfN ¸��¨àg` ¹�¯Sc5f�qDsQtuo-e�sQt�i>c °�cLk
°gkxo�f�c��:�Lo-kvj-egµ y|{�}Ã~�sQt�izc ��sUc´° jH�
j w�qSegf�sQtuo-e o³w e�qDiz²!cLk�o³w °'kxo�f:c���¦
�Wo-k:�"qS�Wc!µ o-e s�hCc ��t�s£j3fWhOtm¥����/�3�O�H¦
� �3� ­®hDc�µ3jKs£jÃ�:hSo1=§e?=�jH�mf:o-ib°'qCsUc5µ
wWo-k�s�hDc���·H��sUcLi
	S�H¥�t < Ï ¦�� � Ï < =§t�s�h�j
f�qCs£o�� oxw�
O����·3����c���qDp s��§wWo-k�s�hDc��:·H�:¦
sUcWi����H¥�t < Ï ¦�� � Ï < j-k5c�5�qStQsUcb��tÂi�t�p=j-kW�
­®hCc���sQk³j-t©¨-h/s�p t�egc�k³c´°'k5c��WcWe±s��^j �:p©o:°Cc
o³w�¦x�O�

WeLqdyW�PSRUcfcfN9rfV|RGTOiOr�WfR<dA�9NSctR<^aT�WeN9cfTqdZ_�r�WecfN9rfr�Y�RGcIWeLON�rtoprtWfNSks����^aTOP9N�iON9TOrf^xWe^`NSr~RZY }�dZWfNSc�PSRGT�W�dZ^aTO^`TOw
rf^`_a^aPSdZWeN9rS�|NSrtV�N9PS^mdZ_a_`ov^`T³WfLONA_`^a[]\O^aisrtWedZWeNZ�ÒdUctNATORZW��]TOR*}3TÒ�»WfLONSrtN<iONSTXrf^`Wf^aN9r�Lqd�{GNAWfRnb|N�Y�RG\OTXizT]\�¼
k:N9cf^`P�dU_`_`o�}3^`WfL Ö�×�Ø Ì<��KMLON Ö�×�Ø Ì·PSRpiON3dU_`_aR*}3r�WfLONM^aT�WeN9cfTqdZ_OrtWfcfNSrtr�iX\Ocf^`TOw�d Ø ÌjWfced��tN9P9WfRGcto�WeR
b�N~cfNSP9RGcfiXNSiÒ��Z3NSrt\O_`Wfr�dUctN�rfLOR*}3T�LON9cfN�Y�RGc£WeLON�r�oprtWeN9k�RUY»áUâG��^�Ñ Ï ¼�ãGÈ Ï Ñu}3LXNScfNM_`RGTOwGN9c�Wfced��tN9P9WeRUcf^aN9rdUcfN�d�{ZdU^`_mdUbO_`NU�|bO\XW5WfLONhVOcfRpPSN9iO\OctN/^`r�rf^`k:^`_mdUc3Y�RGc�WfLONhrtopr�WeNSk àU¡���^�Ñ Ï ¼�¶�È Ï Ñ<�»KMLON�NSTXrfNSkAbO_aN<}~dUrNS[]\O^`_a^abXcedZWfNSi�dZWBàU¡G¡G¡5¤ Y�RGc�rfN¢{GNScfdU_qVO^`PSRGrtNSPSRUTOiOr�}3^`WfL Ö dUc�¼ × dUctcf^aTXNS_a_`R�iXopTqdUk/^aP9r�dUTOihWfLONM^aT�WeN9cfTqdZ_
VOcfN9rfrt\OcfN�}~dUrMcfN9PSRGctiONSinY�RUc~rfN¢{GN9cedU_ÒL]\OTXiOcfN9inY�NSkAWfRGrfN9PSRGTOiXr3dZW~WfLOcfN9N�b�R�¿:_aN9TOwUWfLOrMdZW� G G�¨¡ �ÓA�� G G� ¸
�ÓA�ªdUTXi� *á�� ¡ �Ó ^`TQRUcfiON9c�WeR � TOi¥WeLONhN9[]\O^a_`^abOct^a\Ok�iONSTXrf^`W�oU�hKMLONSrtN:rt^ak<\X_mdZWf^aRGTOrJ}~N9cfN�V|NSctY�RUcfk/NSi
}3^`WfL�d�VO_mdZTON¢¼²}�d�{GNJNSTXNScfwZo�PS\XWfRUºvRUY»ãG¡�ZMoh^`T/RUcfiON9cBWfR�RUbXW�dU^`T/dÆwGRpRpi/P9RGT�{GN9cfwGN9TOPSN�RUY»WfLON3rtWectNSrtrS�
��RUWfN5WeLqdZW~WeLONÆdUbOrtRG_a\�WeN�{ZdU_a\XN�RUY£WeLON5r�WecfN9rfrJiONSV|NSTXiOr3RGT(WeLON�NSTXNScfwZo(PS\XWfRUº¥dUT(WfLON5P�LORGrtNST�]z]5Ó
Ç�¦qcfÊG¡yË°�B¦�^awU\OcfN�¸���¶ArtLOR*}3r�WeLXN�WecfdUPSNJRUYÒWfLON�^`T�WeNSctTqdU_µrtWfcfN9rfr�WfNSTOrtRGc�dZ_aRGTOw�WeLXN�k/RG_aN9PS\O_adUc�iXopTqdUk/^aP9r
cf\OTXr�dZW�àG¡G¡U¡:¤�WfLqdZWJLqd�{GN�b�N9NSTzPSdUcfct^aNSisRG\XW�dZY�WfNScJd:wGN9RGk/N9Wec�o(RGVXWf^ak/^a�SdZWe^`RGTnY�RGc3N�dUP�L³b�R�¿³rf^`�SNZ�
¦qcfRGk�¦�^awO��¸���¶:RUTON�TXRUWeN9rJWfLqdZW3WeLON�b|R�¿s_aNSTXwUWeLsRUY� *á�� ¡ �Ó
PSRUcfcfN9rfV|RGTOiOr�b�N9rtWJWeR�WeLONÆcfN9[]\O^actNSk/NST�W
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¦�^`wG\OctNs¸��¨¶g`v¹�nHo-p qCsQtQoKe�oxw^s�hCc�sQk³j3f�c
oxw�s�hDc�tÂe±sUcWk:egj-p��LsQk³cL�!�ÃsUcWeC�LoKk oxw s�hDc
�:·H��sUcWi ���-¥�t < Ï ¦ � � Ï < wLoKkvs�hOk5c!c�²5o�¯
p©cWe/¨3s�hO�L�

RUYIdn_`R*}Ð^`T�WeNSctTqdU_�rtWectNSrtrS�<ÈJR*}~N¢{GNSc9�£WfLONAWfcedUP9NhRUYBWeLON<r�WectNSrfr5WfNSTOrtRGc � \OP¢We\qdZWfNSr�PSRUTOrf^`iONScfdUbO_`oU����T
VqdZctWe^`PS\O_adUc~^xWM^ar~TORUW3V|RGrfrt^abO_`N�WeR�iO^`rtWe^`TOwG\O^`rfL(b|N9W�}�NSN9T7�SN9cfR��]bqdUcJdUTOi(W�opVO^`P�dU_ÒNÀ¿�V�N9cf^ak/NST�WedU_ÒVOctNSr�¼
rt\OcfN9r�RUY£á©¼�à��]bqdUc9�B¦�^awU\OcfN�¸�� ¸�rfLXR©}3r�WeLON�cfNSrt\O_`Wf^aTOw�iONSTXrf^`Wf^aN9r~RUYÒWfLON�W�}�R<N9[p\X^a_a^`bOcedyWeNSi:rtoprtWfNSk/r�^aT
P9RGk:VOdUcf^`rfRGTnWfR�WfLON�k:RpiON9_ÒNSr�W�dUbO_`^artLONSisb�osÑ�P�LOr�dZTOi"\ªdUTXwGN/Ç¨Ñ�PSÊ�¾yË°�
KMLXN7k/R�iON9_3RUYÆÑ�P�LOrndZTOi \ªdUTOwGNs^ar/bqdUrtNSiuRUTgWeLON9cfk:dU_3N¢¿�VqdUTXrf^aRUTuiqdZWed�RUY5rt^a_`^aP�dyWeN(k/NS_`Wfr:RZY
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CPMD 30SiO2+4H2O (3000K)
CPMD 26SiO2+8H2O (3000K)
Ochs & Lange 300K
Ochs & Lange 1000K
Ochs & Lange 2000K
Ochs & Lange 3000K
Hetherington & Jack (300K)

¦�^`wG\OctNu¸�� ¸'` ~�cLe��:tQsQtucL��oxwÁhO·3µ-kxoKq/�
�:t�prtuf!j��:·H��sUcWi��ÁjH�mwLo-qDe'µ ²L· y|{�}Ã~
j-e'µ jxw�sUcWk»s�hCc i>o�µOcWp^oxw < fWh3��jKe'µ
¶|j-eS¨/cb� < fY���u��j-e'µ ��cWs�hCcLk�tÂe/¨Os£o-e jKe'µ
� jOfLl�� ��c � �5�L�

{ZdUct^aRG\Or�PSRGk/V�RUrf^`Wf^aRGTzdZW5{ZdUcf^`RG\Or�WeN9k:V|NScfdZWe\XcfNSr9�hÓ�r5PSdUT�b|NhrfN9NSTQY�cfRGk � wG\OctN�¸p�¹¸��ÒWfLON�N9º�NSP¢W�RZY
WfLON5WeLON9cfk:dU_ÒN¢¿�VqdZTOrf^`RGT³^`rMR*{GNSctNSr�We^ak:dZWfNSisb]o(WfLON�k:RpiON9_ÒPSRGk/VqdUctNSi(WeRhWfLON Ö dUc�¼ × dUctcf^aTXNS_a_`R<rf^`k<\�¼
_adZWe^`RGTOrS� Ø RGctNSR*{GN9cS�O^`T/WfLON�k/RpiONS_µRUY£Ñ�P�LOr~dUTOi \£dZTOwGNU�]WeLXN�^aT � \ONSTXPSN�RZYÒWeLON�rf^`_a^aPSdZWeN�WfNSk/V�N9cedZWf\OcfN
RGTQWeLON/iON9TOrf^xW�o�^`rAdZb�RG\�WARGTXN:RGctiONSc�RUY�k:dUwGTX^`We\XiON�LO^awGLXNSc�WeLqdUTQWeLON:^aT � \ONSTOP9N�RUY~WeLON/VOcfN9rfrt\OcfNZ�
Ó�PSPSRUcfiO^`TOwG_`ondhPSRGTOrt^aiON9cedUbX_aNÆdU_`WfNScfdZWe^`RGTnRUY£WeLON�VOctNSrtrf\OctN�}�RG\O_aisRGTO_xonctNS[]\O^actNÆdh{UNSc�ovrfk:dU_a_ dZiqdUV�¼
Wf^aRGT/RUYÒWfLON�iON9TOrf^xW�o:dUTOinLON9TOPSN�WeLON�rf^akA\O_mdZWf^aRGThb|R�¿:rf^a�9NU� �JRUWeNJWeLqdZWIWeLXN�WeN9k:V|NScfdZWe\XcfNJiONSV|NSTOiXNST�W
b|NSLqd�{p^aRUcARUY3WeLXNniONSTXrf^`W�o!RUYJrf^`_a^aPSdZWeN/k/NS_`WfrA^`rAwGN9TONScfdU_a_xo�cfdZWeLXNSc<P9RGk:VX_aN¢¿�dUTOi�LOdUcfi�WfR1iONSrtPScf^`b�N
Ç \ªdGÊU¶ZË°�
KMLON�P�LORU^aPSN�RUY£WeLXN�dUVOVOctRGVOcf^adZWeN5i�o�TOdUk:^`PSrMb|N9W�}�NSN9T ä RGctT�¼�Ñ�VOV|NSTOLXNS^ak/NSc5��rfN9N�rtNSP¢We^aRUTs¶X� àX�x ©��dUTXi
Ö dUc½¼ × dUcfct^aTON9_a_aR³��rfNSNArfNSP¢We^`RGTz¶O�¨àX� áG�M}~dUr�k:dUiONÆRGT7WfLONAbOdUrf^`r�RUY�rtLORGc�W�WeN9rtW�Wfced��tN9P9WfRGcf^`NSrS�JKMLONAY�RU_x¼
_`R©}3^`TOw�W�dUbO_`N�wU^`{GN9r�WfLON�P9RGk:VOdUcf^`rfRGT/RUYÒWfLON�NÀ¿XN9PS\XWf^aRGTnWf^ak/NMY�RGc~d/ *¡G¡�Y�r�Wecfd��tNSP¢WeRGc�o/RUYÒWeLXN�rtopr�WeNSk
àG¡G��^�Ñ Ï ¼ ¶�È Ï Ñh�X\Orf^`TOw ä RGcfTp¼�Ñ�VOV|NSTOLON9^ak/NSc3dUTXi Ö dUc½¼ × dUcfct^aTON9_a_aRAiXopTqdUk/^aPSrY`
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ä RUcfT�¼½Ñ5VXV�N9TOLONS^`k:N9c ¶]¸p 
Ö dUc½¼ × dUcfct^aTON9_a_aR ¸U¸

ä dUrtNSi�RGT�WfLONSrtN¥cfNSrt\O_`WfrS� Ö dUc�¼ × dUctcf^aTXNS_a_`R�iXopTqdUk/^aP9rn}�dZrsrtNS_`NSP9WfNSi�Y�RGc�WeLXNQVXcfNSrtNST�Ws}~RGct�µ�5dU_artR
b�N9P�dU\XrfNARZY�WeLXNÆr�W�dUbX^a_a^xW�o(dUwGdU^aTOr�W3NSctcfRGcJdUP9PS\Ok<\X_mdZWf^aRGT���rtNSN�WeLON Ö dUc½¼ × dZcfcf^`TONS_`_aR Ö ctNSiOR:^aTsrfN9P9We^`RGT
¶O�¨àX� àG�¢��KMLON�TON¢¿pWMr�WeNSV(^`T:WfLON�rfN¢We\OVn}~dUr~WfR � TXivdUVOVOctRGVOcf^adZWeNJVqdUcfdUk/N9WeN9cfrIY�RGcIWfLON Ö dZc�¼ × dUcfct^aTON9_a_`R
NS_`NSP9WfcfRGTX^aPnk:dUrfrAdUTOi�WfLON ��RUr�
N¢¼�È�RpR*{GNSc<WfLONSctk:RUrtW�dyWerS�¥¦qRGcÆWeLON�NS[]\O^a_`^abOcfdZWe^`RGTQRUY�àG¡���^mÑ Ï ¼�¶�È Ï
� �WeLON(k:dUrtrfNSr�RUY3WfLON(^aRGTXrA}~N9cfNsdU_`_~rfN¢WhWeRQáUã1d��¨\Ò�u��WfLON(k�dZrfrhRUY�dzrf^`_a^`PSRGT�dyWeRGk��¢� ��RZWeNnWeLOdZW�d
P�LqdUTOwUN5RUY WeLON�^aRGTO^`P�k:dUrtrfNSr~iOR�N9r�TORUWMdZº»N9P9W�WfLON�r�Wecf\XP9We\XcfN�RUYªWfLON�_a^`[]\O^ai/rf^`TOPSN5dyW�NS[]\O^`_a^`bOcf^`\Ok dU_a_
rtWfcf\OP¢We\OcfdU_B[p\OdUT�We^`Wf^aN9r�dZcfNh^aTXiONSV|NSTOiXNST�WARZY~WeLXN/k:dUrtrS�:Ñ�TQWfLON�RUWeLON9c�LqdUTOiÒ�ªWeLXN/^`TOPSctN�dUrtN�RUY~WfLON
^aRGTX^aP�k:dUrfrtNSrÆ��Y�cfRGk� �WeR/áUã<Y�RGc�L�opiOctRGwGNST³dUTOinY�ctRGk  �âAWeR:áUãAY�RGc�R�¿popwGNSTq�3dZ_a_aR*}3rMdZT(^aTOP9cfN�dZrfN5RUY
WeLON Ö dUc½¼ × dZcfcf^`TONS_`_aRhN9_aNSP¢WectRGTO^aP�k:dUrfrJdUTXi7LON9TOPSNÆWeLONÆ\OrfNÆRUY�d/_adUcfwGN9c�We^`k:N5r�WeNSV³}3LO^aP�LsWeL]\OrJ_aN�dZiOr
WeR1dsY�dUrtWfNScAN9[]\O^a_`^abOcfdZWe^`RGTÒ�(KMLONnN9[]\O^a_`^abOcfdZWe^`RGT¥RUY�WeLXNnrtoprtWfNSk$}�dUr�V�N9ctY�RGctk:N9i�dZWÆWeLON:W�}~Rz^`RGTO^`P
WeN9k:V|NScfdZWe\OctNSr�RZYBàG¡G¡G¡:¤ dUTOi1àG¸U¡G¡�¤ N9k:VX_aR*op^aTOw ��RGr�
N¢¼½ÈJR�R*{UNSc�WfLONSctk:RUrtW�dyWer�dZTOi1dUTzN9_aN9P9WectRGTO^`P
k�dZrfr�RUY|âU¡G¡�dX��\Ò����NSTXNScfwZo��QWf^ak/N Ï ��dZW�d�We^`k:NIrtWfNSVhRUYµ¶O� ¸�dX��\Ò���°¡X�x *¡GãGã3Y�r��À��Ó�W�LO^`wGLAWfNSk/V�N9cedZWf\OcfNZ�
WeLONhN9_aN9P9WectRGTO^`P<w�dUV1^`r�WeRpR(rfk:dU_a_£PSRUk:VqdZcfNSizWfR������ÐWfRvNSTOrt\OcfN<WfLONhiONSP9RG\OVO_`^aTOw(RZYIWfLONh^aRUTO^aPAdUTOi
WeLON�NS_aN9P9WfcfRGTO^`P�iON9wGcfN9NSr�RZY Y�cfNSN9iORGks�p}3LX^aP�L(^ar�TONSN9iONSi(WfR<V�N9ctY�RGctk Ö dUc�¼ × dUctcf^aTXNS_a_`R�iXopTqdUk/^aPSr9��KMLON
\OrfN:RUY~WfLONSctk:RUrtW�dyWer�^ar5WeLXNScfN¢Y�RGcfN/PSRUk:VO\X_arfRUctoG�/K£R7rfV|NSN9i!\OVQWeLON/NS[]\O^`_a^`bOcedZWf^aRGTzdUTOi�WfR³V|NSc�Y�RGcfk
dUT�N��:P9^aN9T]WAP�dUTXRGTO^aPSdU_�redZk:VO_`^aTOwX�£RUTON�rtNSVqdUcfdZWeN ��RGr�
N¢¼�È�RpR©{UNScÆWeLON9cfk/RGrtWedZWAP�LOdU^aTQY�RGc�N�dUP�L�^`RGTO^`P
iONSwUcfNSN�RUYBY�ctNSNSiXRGk }~dUr5\OrfN9iu���]TOR*}3T!dUr���k�dUrtrf^x{GN��(WfLONSctk:RGr�W�dZWf^aTOw1Ç Ø dUÊGâZË°� rfNSN�rtNSP9Wf^aRGT1¶X�¨¶O�¨à��À�
KMLON�^`RGTO^`P�WeLON9cfk/RGrtWedZW�}~dUrIPSRG\XVO_aN9i:WeRÆWeLON�Ñ5È rtWectN9WfP�Ln{�^`bOcedyWe^aRUTOrBdZW~d�Y�ctNS[]\ONSTXP9o:RUY àG¡U¡G¡ÆP9k������
Ó�rI^`WB}~dUr�k/NST�Wf^aRGTON9i:^`T:rtNSP¢We^aRUT:¶O��¶O�¨àX�]rf\OP�L�PSRG\OVX_a^aTXwÆ^`rBcfNS[]\O^`cfN9i�^aT/RGctiONSc�WeRÆiON � TON�d5We^`k:NMrtP�dU_`N
Y�RGc�WfLON�WfLONSctk:RUrtW�dyW�k/RUWe^`RGTÒ�3KMLON�NS_aN9P9WfcfRGTOr�}~N9cfN<P9RGT�WecfRU_a_aN9is}3^xWeLzRUTONArt^aTOwG_`NÆWfLONSctk:RUrtW�dyW�P�LqdZ^aT
Ç Ø dGÊ�á��|K�\OÊU¶UË°�$��T�Y�RGctWf\OTqdZWfNS_`oU��iX\ONAWeR/WeLONA\OrfN<RZY�WeLON9cfk/RGrtWedZWerJWeLONAiO^actNSP9W�dUP9PSNSrtr�WeRni�o�TOdUk:^`P�dU_
VOcfRUV�N9ctWe^`NSr3^ar~TOR�_aRGTOwUNSc3d�{ZdU^a_adUbO_aNZ��KMLON�P9RGk:VX_aN9WfN�^aTXVO\XWMY�RGc�WfLON Ö dUc�¼ × dUctcf^`TONS_`_aR<N9[p\X^a_a^`bOcedyWe^aRUT�RUY
WeLON�r�o�r�WeN9k�^`rMwG^`{UNSTs^aTsdUVOV|NSTXiO^x¿(´3�
È�d�{p^aTOw�rfN¢W~\OV/WeLONJrtopr�WeNSks�p^`WIb�N9PSRGk/NSrI^ak/k/NSiO^adZWeN9_`oÆV�RUrfrf^`bO_aNMWfR�k:dU�UNJcfRU\OwGL/VOcfN9iO^aP¢We^aRUTOrIdUb�RU\XW
WeLONJiO^`rfrfRU_a\XWf^aRGThRUY�}�dyWeNSc9�I�pW�dZctWe^`TOw5Y�cfRGkÐWeLON3k/R�iON9_qRUYÒrtNSP¢We^aRUTná��x G�x �RUTON3P�dUT:VOcfN9iO^aP¢WIWfLON3PSct^`We^`P�dU_
WeN9k:V|NScfdZWe\OctN~Y�RGc�}~dZWfNSc�N¢¿�rtRG_a\XWf^aRGT�}3^`WeL<WfLONMwGctRG\OTOihr�W�dZWfNMNSTON9cfwG^`NSr�RGb�W�dU^`TONSih^`TAWeLONMPSdU_aP9\O_mdyWe^aRUTOrS�
Ø ^aTX^ak:dsRUY~WeLON�]�^`bObOr�Y�cfNSN:NSTON9cfwUo�dUctN:Y�RG\XTOi!b�o!d³iON9cf^`{ZdZWf^`{UN:RUY~WeLON/Y�cfNSN:NST�WeLOdU_aV�oQRUYMk/^x¿�^aTXw
�°´�[µ��áp�¹¾G�5Ç��pWeãGÊyË ���! "� # $
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KMLON<b|NSr�W�}�d�o³WeRndZVOVOcfR�¿�^ak:dZWfN ���!% $ �!%
Ï & �!% � ^arJWeR:PSRGk/VqdUctN�WeLXNAW�}~R(r�oprtWeN9k:r�àG¡���^mÑ Ï ¼¶�È Ï Ñ	dUTOi7áUâ���^mÑ Ï ¼½ãUÈ Ï Ñ<�

���!% ^`rMcfRG\OwULO_`o�wG^`{UNSTvb�o���!% $ Ã Ä�Å �°àU¡���^�Ñ Ï ¼�¶�È Ï Ñ�� & Ã Ä�Å �²áZâ���^�Ñ Ï ¼½ãGÈ Ï Ñ��01�¶JÃ Ä�Å ��È Ï Ñ�� & ¶JÃ Ä�Å �°��^�Ñ Ï � �°¸��¨à��
��rt^aTOw!WfLON7{ZdU_`\ONSr:RUY5WeLON7RGVXWe^`k:^`��dZWf^aRGT�RZY5WeLON7}~dZWfNScniO^`k:N9c/Y�RUcnÃAÄ�Åµ��¶�È Ï ÑÆ�/dUTOigWfLONzRGTXN7RUYWeLONhrt^ak<\X_mdZWf^aRGT³RUYIVO\OcfN�rt^a_a^`P�d�Y�RGc5ÃAÄ�Åµ��¶]��^mÑ Ï �hÇ ä N�¡U¶UË�RGTON<PSdUT¥N¢¿pWecfdUP9W

�!% $ àX�¨âU¶vdX��\Ò�x��_j^`WfLNS[]\qdZWf^aRGTz¸�� á��»d/PSct^`We^`P�dU_�WeNSk/V|NScedyWe\OctNARUY�áUàG¡GÊ:¤ ^arMY�RG\OTOi»� �JRUWeN�WeLOdZW�WfLO^ar3{ZdU_a\XN�^`r�RGTX_`osdh{GNSc�o
cfRG\XwGL(dUVOVXcfR�¿�^ak:dZWe^`RGT�rf^aTXPSNU��^aT:VqdUctWf^aP9\O_mdUc9��WeLON�VO\OcfN���^�Ñ Ï r�oprtWeN9k }~dUr�rt^ak<\X_mdZWfNSi�}3^`WeL�iO^`º�NSctNST�W
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VqdZcedUk/N9WfNScfrªWeLOdUT�WfLON�L�opiOctRG\Or�_`^a[]\O^`iOrS��È�R*}�N9{GN9cS��^xW£}~dUr�dU_actN�dUiXo�k:N9T]Wf^aRGTXNSi�WfLqdZWªWeLXN�dUVOVX_a^aPSdZWe^`RGT
RUY WfLON5cfN9wG\O_adUc~rtRG_a\XWf^aRGT�k:RpiONS_|^`WfrfN9_`Yª^ar~PScf^xWe^`P�dU_°� ��N¢{GN9ctWeLXNS_aN9rfr9�|rt\OP�LsdUVOVOctR�¿X^`k�dyWe^aRUTOr~wG^x{GN5d � cfrtW
LO^`T�W�WfLqdZW�^xY�WeLXN<rtoprtWfNSk�}3^a_a_ªb|NAN9[p\X^a_a^`bOcedyWeNSi7dZW�LX^awGLON9c�WfNSk/V�N9cedZWf\OcfN9r�^`W�^arJrtWedUbO_aNAdUTOi7}3^`_a_ªTORUW
iON9PSRGk/V|RGrfNn^`T�WeR7rt^a_`^aP�d³dUTOi�}~dZWeN9cS� �JRUWeN�WfLqdZWS��^`YMrt^a_`^aP�dyWeN/rtoprtWfNSk/rhiONSk/^x¿QWeLXNScfk/RpiXopTqdUk/^aP�dZ_a_`o
WfLO^arMPSdUT³b|N5PS_`N�dUct_`o�rfNSN9T7^`Tsk/RG_`NSPS\X_mdUc�iXopTqdUk/^aPSr3rt^ak<\O_adZWe^`RGTOr�ÇJ_j^a¡GàyË°�
KMLONÆrtopr�WeNSk�àG¡G��^�Ñ Ï ¼ ¶

%
Ï Ñ	}~dUrJNS[]\O^a_`^abOcfdZWeN9isdZW3W�}~R/WeNSk/V|NScedyWe\OctNSrA�°à�¸U¡U¡/¤ dZTOi7àU¡G¡G¡�¤Æ�M\XT]Wf^a_^`Tvd/_`RGwZ¼�_`RGwAVX_aRUWMWfLONÆd*{UNScfdUwGNSisk/N�dUTvrf[]\qdZcfNÆiO^artVO_mdUP9NSk/NST�Wer�� Ø �XÌ��~RUY�N�dUP�L³VqdUc�We^aP9_aN�W�opV|N��
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WeLONvY�dUP9^a_a^xWe^`NSrARZY�WfLON³wUNSRG_`RGwG^aPSdU_IiONSVqdZctWek/NST�W:RUYJWeLON½\ \OiX}3^awy¼ Ø dy¿�^`k:^`_a^mdZTOr �JTO^`{UNSctrf^`W�o Ø \OTO^`P�LÒ�
KMLON<rfdUk:VX_aNSrM}�NSctN<VOcfN9VqdUctNSiz^`T³VO_adZWe^`T]\Ok"We\Ob|NSr�RUYB¸p� ¡/k:k�iO^adUk/N9WeN9c��°¡X�x Ak/k�}~dU_a_ WeLX^aP��]TONSrtr��
dUTOiQd(_aN9TOwUWeL1RZY�áU¸�k:ks����T¥RGctiONSc�WfR(k:N9N9W5WfLON<WeN9k:V|NScfdZWe\OctNhRUYJ ©áU¡G¡(¤ WeR¥ ©¾Z¡G¡n¤�dyW5rfN¢{GNScfdU_
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rtP�dUTOTX^aTOw�P�dZ_aRGct^ak/N9Wec�o1��Ì�� Ö �MdUTOisb�ovrf^akA\O_`WedUTONSRU\Or�WeLON9cfk:dU_ dUTOdU_`op�SN9cfr��²�pK�Ó��¢�µ� WJPSRG\O_`ivPS_aNSdUcf_xo
b|N~rtLOR*}3T�WfLqdZW�}~dZWfNSc�^`r�iO^`rfrfRU_`{GN9iÒ�GVqdZctWe^adU_a_xo�WeR5��^�Ñ5ÈÁwUcfRG\OVXrS��VqdUc�We^adU_a_xo5^aTÆWeLON~Y�RUcfk	RUYµVOL�oprf^aPSdU_a_xo
iO^`rfrtRG_`{UNSi�}~dZWeN9c~k/RG_aN9PS\O_`NSr9��KMLON�iXN9W�dZ^a_arIRUYÒWfLON�rfdUk/VO_aNJVOcfN9VqdUcfdZWe^`RGTOrB}~N9cfN�VOctN9{p^aRU\Orf_xo�iONSrtPScf^`b�N9i
b�o Ø �\O_a_`NSc�Ç Ø \q¡U¶UË°� ��TXY�RUctWe\XTqdZWeN9_`o(WfLONAVOctNSVqdZcedZWf^aRGT³RUY�iON9\XWeN9cedZWfNSi1redZk:VO_`NSr3}�dZr�TORUW�rf\XPSPSN9rfr�Y�\O_
^`TnWeLO^`r3}�RGct�|�qiX\ON5WeR/N¢¿�P�LqdUTOwUN�b|N9W�}�NSN9TzTORGctk�dU_»dUTOisiONS\�WeNScfdZWeN9i³}~dZWeN9c3^aT(WeLONÆdU\�WeRpPS_md�{UNU�
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KMLON�rfRpiO^a\XkÂdUTOi7rtR�iX^a\OkÂdU_`\Ok/^aTORhrt^a_a^`P�dZWfNSrM}�NScfN<d*{ZdU^`_mdUbX_aN5dUr�rfRG_`^aisVO^aN9PSN9r�dUr3}~N9_a_£dUr�V�R*}3iON9cfrS�
KMLON(Y�RG_`_aR*}3^aTXw7redZk:VO_`NSr<}�NSctN7d�{ZdU^a_adUbO_`N:Y�RGc<TXNS\XWfcfRGT�rfPSdZWfWfNScf^`TOw¥N¢¿�V|NScf^`k:N9T�WerS� �JRUWeNnWfLqdZW ����à
ctN9Y�NSctrhWeR ��d Ï Ñ 15à���^mÑ Ï $ ��d Ï ��^��ÀÑ��/dUTOiÁdU_abX^`WeN(ctN9Y�N9cfrhWeR ��dUÓ�_���^���Ñ����l��T�RGcfiON9chWeRQRGbXW�dZ^aT�WeLON

2W;=9<;JG-,K45* � $ ¡X� ¡ � $  G�¨ã � $ à�� ¡ � $ àX�¨¶ � $ ¶O� ¸�p^�Ñ Ï 1��
}MW�� �-V r ¼ ¼ r ¼
���Xà 1��
}MWS� ��È Ï Ñ V V|[Zr V [Zr ¼ ¼
dU_`bO^`WfN 1��Õ}MW�� �"È Ï Ñ V V|[Zr V [Zr ¼ r

K�dUbO_`NA¸p�¹á'`�¥'j-ib°'p c���°'k³o-n�tuµOc5µÃ²L·>��¯ScLpg}��qDp�p©cWkb�Q}�q±� ���W��{�o1=�µOcLk��LjKi�°gp©cL� �=° 
mj-e'µ��Wo-prtuµ�°'t£c5f�c��LjKi�°gp©cL�
�u��
:=
cLk5c�q/��c5µbwWo-k�µ-t ��cLk5cLe's
sQ·:°CcL��oxw�c!¯�°CcWk:t�izcLe±s��W�

VOL�oprf^`P�dU_ªVOctRGV|NSctWf^aN9r�RUY�WeLONÆredZk:VO_`NSr3^`W3^`r�TXNSPSN9rfrfdUctovWeR:rt}3^xWeP�L³Y�ctRGk"k:dUrfrJV|NScfP9NST�W�dZwGNSrJWeR/k:RG_adUc
V|NSctPSNST�WedUwGNSr9�:KMLXN/Y�RG_`_aR*}3^aTXw�W�dUbX_aNhwG^x{GNSr5WfLON�PSRGT�{GN9cfrt^aRGTOr�WeRvk/RG_ ��RUY�Y�RGc�WeLON�P9RGk:V|RGrt^`We^`RGTOr�RZY
WedUbO_aN�¸�� á��B��^`TOPSN�dU_a_qVXL]oprt^aP�dZ_�WeLXN�VOctRGV�N9ctWf^aNSr�RUYÒWfLON�rtopr�WeNSk/r�rtP�dU_`N�}3^`WfL:WfLON�k/RG_mdZcIV|NSctPSN9T]WedUwGN�RZY

2W;=9<;JG-,K45* � $ ¡X� ¡ � $  G�¨ã � $ à�� ¡ � $ àX�¨¶ � $ ¶O� ¸��^�Ñ Ï 1��Õ}MWS� �"È Ï Ñ ¡X�¨¡ ¼ ¼  *¡X� ¸ ¼
���Xà 1��
}MWS� ��È Ï Ñ ¡X�¨¡ ¸p� ã ÊX��¶ ¼ ¼
dU_`bO^`WfN 1��Õ}MW�� �"È Ï Ñ ¡X�¨¡ ¸p� ã ÊX��¶ ¼  *à��¹¾

K�dZbO_aNÆ¸��¨àg`�}¸o-p©j-k =�jKsUcLk�°�cLk³f:cLe's£j�¨/cL��oxw�s�hCc��Lj-ib°'p c��

}~dZWeN9cS�qdZ_a_|PSRGTOP9NST�WecfdZWe^`RGTOr3dUctN5wG^`{UNST(^`T(k:RG_ � ^aT�WfLON�Y�RG_a_`R*}3^aTOwO�£Ó�{UNScfdUwGN�k:RU_aNSP9\O_mdZc�k:dUrfrtNSr3dUctNU�
dUP9PSRGctiO^aTXw�WeR3NS[]\qdZWf^aRGTXr ¶O�` �âJdZTOi�¶O�` *¾MTXNSNSiXNSiA^`T5RGcfiXNScÒWeR3V|NSc�Y�RGcfkEdUT�^`TOPSRULONSctNST�W£dUVOVOctR�¿X^`k�dyWe^aRUTÒ�
KMLON�d�{GN9cedUwGN�dZWfRGk:^`PMk:RU_aNSP9\O_mdZc�k�dZrfrfN9r~RUY�}�dyWeNSc��°È Ï Ñ���dUTOi�LXN�d�{]o/}~dZWfNSc�Ì Ï ÑEdUctN�â�w�[Zk/RG_qdUTXiâX�¨â�¾:wC[Zk:RU_�ctNSrfV|NSP¢We^x{GNS_xoG�>_j^`WfL7WeLON9rfN<{ZdU_`\ONSr5dZTOi1WeLON<k/RG_adUc�V|NSctPSN9T]WedUwGN9rÆwU^`{GN9T1^aT7WedUbO_`N�¸��¨à�^`W
^`rMV�RGrtrf^`bO_aN�WfR/P9RGk/VO\XWeN�WfLONÆd�{GNScfdUwGN�dZWeRUk:^`P�k:RU_mdUc�k�dUrtrfN9rJ}3LO^`P�L7dZcfN5VOctNSrfN9T�WeNSi7^aT(W�dUbX_aNÆ¸���¶O�

2W;=9r; G-,K45* � $ ¡X�¨¡ � $ ¸�� ã � $ ÊX��¶ � $  *¡��¹¸ � $  *àX� ¾��^�Ñ Ï 1��	k/RG_ � È Ï Ñ áU¡X�¨¡ ¼ ¼  *ãX� ¸ ¼
���Xà 1��	k/RG_ � È Ï Ñ áU¡X� á  *ÊX��¶  *ã�� ã ¼ ¼
dU_abX^`WeN 1��	k:RU_ � È Ï Ñ áU¡X� á  *ÊX�¨à  *ã�� ã ¼  *ã��¹á

K�dUbO_`NÆ¸��¨¶g`��dn-cLk³j�¨Sc�j3s£o-i�tQf�i>o-p©j-k�i�j-�!�WcL��������� �"! ��oxw�s�hDc��Wj-ib°'p c��L�
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WeR/WeLON�PSRGk/V�RUrf^`Wf^aRGTXrMwG^`{UNSTz^`TsWedUbO_aNA¸�� á�WfLONAd�{UNScedZwGN<rfPSdZWfWfNSct^aTOw:PScfRUrfr�rtNSP¢We^aRUTOr�Y�RGcJN�dZP�LzredUk/VO_`N
P�dUTlb|NnP�dZ_aPS\X_mdZWfNSiÄ`/KMLO^arArfVO_`^`Wer�^aT�WeR1P9RGLON9cfNST�W/dUTXi�^aTOP9RGLONSctNST�W�PSRUT]Wfcf^`bO\XWe^`RGTOrhdZrAY�RG_a_`R*}3r§KMLON

2W;=9<;JGH,345* � $ ¡X� ¡ � $ ¸��¨ã � $ Ê��¨¶ � $  *¡X� ¸ � $  *à��¹¾��^mÑ Ï 1��Ðk/RG_ � È Ï Ñ àX� ¸Z¶G¶ ¼ ¼ ÊX�¨¡GâGâ ¼
����à 1��
k:RG_ � È Ï Ñ àX� ¸UâGâ âX�¨âG¡Gà ãX�¹¸Z¡�¸ ¼ ¼
dZ_abO^xWeN 1��
k/RG_ � È Ï Ñ àX��¶]¾Gá âX� ¸GáZ¶ ãX�¨¶�áZ¶ ¼  �¡X� âUâU¶

K�dUbO_`NÆ¸�� ¸'`d¥'f:jKsusUcLk�t�e/¨^fWk³oH�:���Wc!f�sQtuo-eC��� ���������
	�� jKs�o³w��Lj-ib°'p c���tÂe�nKc��LsQt=¨/jKsUc5µ�t�e�s�hCc�°'k³cL�WcWe±s =�o-k!lK�
2W;=9<;JGH,345* � $ ¡X� ¡ � $ ¸��¨ã � $ Ê��¨¶ � $  *¡X� ¸ � $  *à��¹¾��^mÑ Ï 1��Ðk/RG_ � È Ï Ñ àX� ¸Z¶]á ¼ ¼ àX��¶�àU¶ ¼

����à 1��
k:RG_ � È Ï Ñ àX� áUã�¸ àX� áZ¶G¶ àX�¹áUáG¸ ¼ ¼
dZ_abO^xWeN 1��
k/RG_ � È Ï Ñ àX�¨àU¶�â àX�¨àG¡X  àX�¹áU¾Z¶ ¼ àX�¹áy¶�¡

K�dZbO_aNA¸��¨âg`#y§oHhDcWk³cWe±s��Lf:jKsusUcLk�t�e/¨Ãf�kxo-�!����c5f�sQtQo-e��
��- ��� �������
	�� jKs�oxw��Wj-ib°'p c���t�e�nKc���sQt©¨Oj3sUc5µ�t�e¸s�hDcb°gk³cL�WcLe's
=�o-k:l-�

2W;=9<;JGH,345* � $ ¡X� ¡ � $ ¸��¨ã � $ Ê��¨¶ � $  *¡X� ¸ � $  *à��¹¾��^mÑ Ï 1��Ðk/RG_ � È Ï Ñ ¡X�¨¡G¡�á ¼ ¼ ¸��¨âGà�á ¼
����à 1��
k:RG_ � È Ï Ñ ¡X� áUãX  àX�¨à�¸UÊ ¸��¹áZãG¡ ¼ ¼
dZ_abO^xWeN 1��
k/RG_ � È Ï Ñ ¡X�x ©áUâ àX� áGáUà ¸��` *¸U¡ ¼ ¾��¨¶�áZ¶

K�dZbO_aN�¸��¹¾±`��:e'f:oHhDcWk³cWe±s��Wf!jKsusUcWk:t�e/¨mfWk³oH�!�d��c5f�sQtuo-eC������� -��������
	�� jKs�oxw��Wj-ib°'p©cL��tÂe�nKc��LsQt=¨/jKsUc5µ>tÂe s�hDc�°gk³cL�WcLe's
=�o-k:l-�

dUbOrtRGcfVXWf^aRGTvP9cfRGrtr�rtNSP9Wf^aRGTsdUctN�wG^`{UNSTs^aT³¸��¨ã
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KMLON � cfrtW�rtWfNSVn^`T�d�rf\XPSPSN9rfr�Y�\O_ÒN¢¿�V|NSct^ak/NST�W�dU_µrtN9We\XV�^arBWeLXN�dUVXVOcfRGVXcf^mdyWeN3P�LORG^`PSNJRUY»WfLON�rfdUk/VO_aN3PSRUT�¼
W�dU^`TONSc9�.�JTXY�RGc�We\OTqdyWeNS_xo1N¢¿�V|NSct^ak/NST�WerÆdUctN:P9\OcfctNST�We_xo1cfN9rtWect^aP¢WeNSiQWeRvWeN9k:V|NScfdZWe\OctN�b�N9_aR*}�WfLON�wG_mdUrtr
WecfdUTOrf^xWe^`RGT1WeNSk/V|NScedyWe\OctNhK��Z��KMLON�iON9rf^`cfNSi�NST�{p^actRGTOk/NST�W�Y�RGc5[]\qdUrf^`NS_adUrtWf^aPhN¢¿�V|NSct^ak/NST�W�dUb�R*{UN/K��
}~RU\O_aisb�NÆdhVOctNSrfrt\OcfNÆPSN9_a_ÒY�RGcMN9_aN¢{UdyWeNSivWeN9k:V|NScfdZWe\XcfNSr9�
¦qRGc<WeLONvk/N�dUrt\OcfN9k:N9T�Wer�b�N9_aR*}"K��©�IRUY�PSRG\XcfrfNvWeLXNscfdZWe^`R1RUY�TONS\XWfcfRGT�rfPSdZWfWfNSct^aTOw1Y�cfRUk WeLXNsrfdUkh¼
VO_aN/PSRUT]WedU^aTXNSc�dUTOi�WfLON�rfdUk/VO_aN�^`WfrfN9_`Y�rfLORG\X_ai!b|NndZr�rtk�dU_`_BdUrÆV�RGrtrf^`bO_aN/dUTOi�rfN9_`Ym¼½dZbOrfRGctVXWe^`RGT�dUTOi
k<\O_xWe^aVX_aNJrfP�dyWfWeN9cf^`TOwhLqd�{GN5WeRhb|N�rt\OVOVOctNSrfrtNSiÒ�~¦qRGc�WfLO^ar�ctN�dUrtRGTÒ�qd<LXRG_a_`R©}jP¢op_a^aTXiONSc�^`r�wGN9TONScfdU_a_xo/Y�d©¼
{GRGcfdUbO_`NU�I��RG_`^ainVX^aNSP9N�redZk:VO_`N�}�NScfN5TXN9{GN9ctWfLONS_`NSrfrJVO\XW�^aT�WeR<Y�\O_`_�P¢op_a^aTXiONSctrS�O^`TnRGcfiXNScMTORUW~WeRhiON9rtWectR*o
WeLON�VO^`NSP9NSrS�BKMLONÆrfR�PSdU_a_`NSi �tPSc�oGRG_`R�RUV �<}�dZrJ\XrfNSisY�RGcMLO^`wGLvdUTOis_aR*}�WeNSk/V|NScedyWe\OctN5k:NSdUrf\OctNSk/NST�Wer9�
È�N9cfN�d � dyW�rf_adUbÒ� � _a_`NSi�}3^xWeLnV|R*}3iONSctNSivredZk:VO_`NU�p^ar � ¿�NSi(^aTXrf^aiXN�dA_`R�RGV/}3^`WfLnLON�dyWe^aTXwhdUTOinP9R�RU_a^aTXw
��_`^a[]\O^ai³TO^`WfcfRGwUNSTµ��Y�dUPS^`_a^xWe^aN9rS�MKMLON<WfNSk/V�N9cedZWf\OcfN�P�dUT7b�N<�ZNSVXW�rtW�dZbO_aNÆ}3^`WeL³WeLO^`r�dUVOVOdUcedZWf\Or�}3^xWeLO^`T
�Æ¡��¹¸�¤Ðb|N9W�}�NSN9T� *¡G¡�¤�dZTOiz¸Z¡G¡�¤��
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2W;=9r; G-,K45* � $ ¡X�¨¡ � $ ¸�� ã � $ ÊX��¶ � $  *¡��¹¸ � $  *àX� ¾��^�Ñ Ï 1��	k/RG_ � È Ï Ñ ¡�� ¡�¸U¾ ¼ ¼ ¡X� ¡G¾Z¶ ¼

���Xà 1��	k/RG_ � È Ï Ñ ¡��` *à�  ¡X�x *àGâ ¡X�x �¶�¡ ¼ ¼
dU_abX^`WeN 1��	k:RU_ � È Ï Ñ ¡�� ¡GÊUã ¡X�x *¡�¸ ¡X�x G *¡ ¼ ¡X�x G ©¸

K�dUbO_`NA¸p� ãg`���²��LoKk£°gsQtuo-e½f�kxo-�!����c5f�sQtQo-e�� � � � �����
	�� jKs ���S�O��i�����oxw��LjKi�°gp©cL��t�e�n-cL��sQt©¨OjKsUc!µ�tÂe¸s�hCc�°'k5c��WcWe±s
=�o-k:l-�

¦qRGc5WeLXN:k:dZWeN9cf^adU_�RUY�WeLON/PSRGT�WedU^aTON9cS��dswGRpRpi�P9RGk:VXcfRGk/^artNhRUY�^`T]WfNSTOrt^`W�oQdUTXi!k<\O_xWe^`VO_aN<rtP�dZWtWeN9cf^aTXw
[zdUbXrfRGctVXWe^`RGTlLqdUr<WeR¥b|NnY�RG\OTOi»��KMLONvk�dyWeNSct^mdU_BWeLOdZWh^arhP9RGk/k:RGTX_`oQ\OrfN9iÁ^`r�dU_a\Xk:^`Tp\Xk³��NÀ¿�PSNSV�W
Y�RGcJTON9\XWectRGT1iO^`º�cedZP9We^`RGTÒ����^aTXPSN<dZ_a\Ok/^aT]\Ok�^`r�d�P9ctoprtWedU_a_`^aTONÆk:N¢W�dU_ª}3^`WfL1d�ctNS_mdyWe^`{UNS_xovLO^awGL³PSRGLXNSc�¼
N9T]W�rfPSdZWfWfNSct^aTOw³PScfRUrfrArtNSP¢We^aRUT!RUY���- ��� $   ��¶�Ê�¸(bqdUctTg��^`W5}�RG\O_ai �tPSRUT]WedUk/^aTqdZWfN��(WeLXNndUk/RGcfVXLORG\OriO^xº»cfdUP9Wf^aRGT�VOdZWfWfNScfT�PSRUTOrf^`iONScfdUbO_`oU��KMLONSctN9Y�RGctNs{ZdUTOdUiO^a\Xk PSRUT]WedU^aTXNScfr/dUctNvVOcfN¢Y�NScfctNSiÁiO\ON(WeR¥WeLON
LO^`wGL�^aTXPSRGLON9cfN9T]W/dZTOi�d¥P9RGLON9cfNST�W/rfPSdZWfWfNSct^aTOw¥PSctRGrfr�rtNSP9Wf^aRGTlRUYJRGTX_`o�¡�� ¡X �ãzbqdUcfT»��Ñ�T�Ì�áU¡X��WeLON
rtV�N9P9Wecfd:}�NScfN�cfN9PSRGctiONSiÒ�|WeLON�rfRG_`^aisredUk/VO_`NÆVX^aNSP9NSr<�°dUrJY�dUbOcf^`P�dZWfNSiµ��VO\�W�^aT�WfR/Y�\O_`_ {UdZTqdUiO^`\Ok�P9op_a^`T�¼
iON9cfrJRUYBâ�k:k�iO^mdUk/N9WfNScJdUTOi7¡X�x �k/k�WeLX^aP��]TONSrtrS�J¦qRGcMWeLON�We^`k:NÀ¼�RUYm¼ � ^awUL]W�k:NSdUrf\OctNSk/NST�WerJRGT³� ��âX�
WfLON�^`T�WeNSTXrf^`W�onRUY�WfLON�rfdUk/VO_aN9rJctNSrtV�N9P9We^x{GNÆWeR:WfLON�dU_a\Ok/^aT]\Ok P�dZT7^ar3rt\g�/PS^aN9T�W�^aTsRGctiONScMWeR/N¢¿pWfcedUP¢W
P9_aN�dZTg{p^abOcfdZWe^`RGTqdU_MrtV�N9P9Wecfdj��rtNSN � wG\XcfN¥¾��x ©¾G�À�EÓ�_arfR!k<\O_`Wf^aVO_`NvrfP�dyWfWeN9cf^`TOw�N9{UNST�WervrtNSNSk WeR!VO_md�o
TOR³cfRG_`NU� �JTXY�RGc�We\OTqdyWeNS_xoQd³ctN�dU_`_`oz}�NS_`_IiXN � TON9i�wGNSRUk:N¢Wecto¥P9RG\O_`i�RGTX_`o¥b|N:ctN�dU_`^a�SN9i�}3^xWeLQV�R*}3iON9c
rfdUk:VX_aNSr�^aT!Y�\X_a_IP9op_a^`TOiONSctrS�1KMLON(rtRG_a^`i!VO^`NSP9NSr<Lqd�{UNvWfLONnTqdyWe\OcfdU_�iX^aredZiX{ZdUT�W�dUwGN:WeLqdZW�WeLON¢o�iORUTÒ��W
� _`_�\OV¥WeLON�rfdUk:VX_aNhP�dZT�P9RGk:VX_aN9WfNS_xoG�hKMLON/redUk/N�LORG_`iOr�Y�RGc�V�R*}3iON9c�redUk/VO_aN9r�^aT1WeLON � dyW�rt_mdUbXrÆRZY
WfLON�P9ctoGRy¼�_aRpRGV¥}3LONSctN�WeLXN�V|R©}3iXNSchdUrtrfN9k<bO_aN9i�^aTQWeLON:b�RZWfWeRUk LqdU_`Y�RUY�WeLXN:{GN9ctWf^aP�dZ_a_`o � ¿XN9i�rf_adUbÒ�
��T1WeLXNh_mdZWtWeNSc�P�dUrtNSr�^`W�^ar�LON9TOPSN�cfdZWeLON9c5iO^Â�/P9\O_`W�WeRvV�N9ctY�RGctk�wUR�Rpi1rfN9_`Y�dUbOrtRGcfVXWf^aRGT¥dZTOi¥k<\O_`Wf^aVO_`N
rtP�dZWtWeNSct^aTOw�P9RGcfctNSP9Wf^aRGTXrS�
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¦qRGc�iX^`º�cedUP¢We^aRUT1N¢¿�V�N9cf^`k:N9T]Wfr5WeLON�P�LORG^`PSN�RUY�WeLON�TON9\XWectRGTQ}~d�{GN9_aNSTXwUWeL���^ar5cfdZWeLON9c�RGb�{�^`RG\Or�rf^`TOPSN
Y�RGcMN9_mdUr�We^`P�rfPSdZWfWfNScf^`TOw�WeLON�PSR*{UNScfN9i7[G¼�cfdUTOwGN�^`rMwG^`{UNSTsb]o

� $ ¶��� rf^`TÆ����� �²¸��¨â��
Ó�PSPSRUcfiO^`TOw�WfR<NS[]\qdZWf^aRGTn¸��¨âA_aR*}�NSc�}~d�{GN5_`NSTOwUWfLOrIwG^`{UN�dUP9PSNSrtr�WeR�LO^awGLXNSc~[G¼ cedUTOwUNSrS�I�p^aTOP9N�WeLXN�k:dU^aT
^`T]WfNSctNSrtW�^aT³WfLON<PSdUrfN<RZYBL]opiOctRG\Or5rt^a_a^`P�dZWfNSrJ^arJWeLONA{ZdUct^mdZWf^aRGTsRUY�WfLON<k:dU^aT³rtWect\OP9Wf\OcedZ_�V|N�dU�]r�^`T7WeLON
r�Wecf\XP9We\XcfN³Y�dZP9WeRUc:RUY�VO\OctN7rf^`_a^`P�dX��dQ}~d�{GNS_`NSTOwZWeLuRUY5¡X� ÊG¸ �Ó�RGTuÌ�áZ¡�^ar�rt\g�/PS^aN9T�W�WeR�cfN9PSRGctigWeLON
r�Wecf\XP9We\XcfN5Y�dUP9WfRGcMY�cfRGk�¡ �Ó ��� WeR�cfRG\XwGLO_`o7 *à �Ó ��� �
��T1WeLXNhP�dUrtNhRUY~^`TONS_adUrtWf^aP�rfP�dZTOr�RGTzWe^`k:NÀ¼�RUYm¼ � ^awGL�W�rfV|NSP¢WecfRUk:N¢WeNSctrS� WeLXNhP�LORG^aP9NhRUYBWeLON�dZVOVOcfRUVOcf^adZWeN
}~d�{GNS_`NSTOwZWeL�Y�RU_a_aR*}3r5^`T�VOct^aTOP9^aVO_`N<WeLON/redZk:N�PSct^`WfNScf^adX��� ��âvP�dUT�b�N�RGV|NScfdZWeN9i�dZWÆRGTX_`ozY�RG\Xc�}~d�{GNÀ¼
_`NSTOwUWfLOr5b|N9W�}�NSNSTQ¶O�x �¶ �Ó dUTOi�¸��¨Ê �ÓA�ÒKMLXN:d�{ZdU^`_mdUbO_`NATON9\XWectRGT � \�¿1{ZdUct^aN9r�PSRGTXrf^aiXNScedZbO_`o7b�N¢W�}~N9NST
WfLON�Y�RG\Oc~V�RGrtrf^`bO_aNJ}�d�{GN9_aN9TOwUWeLXrS�IÓ�PSP9RGcfiX^aTOw<WfR�´B[µ�B¶O�¨àAWeLON�P�LORG^aP9N5RUY WeLXN�}�d�{GN9_aN9TOwUWeL³dUTOi(LXNSTOP9N� � LqdUr�dZ_arfRvP9RGTOrfN9[]\ONSTOP9NSrAY�RUc�WeLON�^`TONS_adUrtWf^aP<VqdZctW�RUYIWeLONhrtV�N9P9Wfcf\Oks� ��RUWfN<WeLqdZW5Y�RUc5NS_mdZrtWe^`P<rfPSdZWt¼
WfNScf^`TOw³´B[µ�(¶O�¨à³b|NSP9RGk/NSr�´B[µ�s¸��¨âX�nKMLXN:Y�\O_`_�[�¼��ÕiORUk�dU^`T!dZPSPSN9rfrt^abO_`N:RGT�� ��âvY�RGcÆds}~d*{UNS_`NSTOwUWfL
RUY�¶O�x  �Ó�^`r3rfLOR*}3T1^aT � wG\XcfNh¸p� ãX�3¦qRGcJrfk:dU_`_aNSc�}~d�{GN9_aNSTXwUWeLOr�WeLONAdUPSP9NSrfrt^abO_`NÆ}~d�{GN<{UNSP9WfRGc�WfcedUTXrtY�NSc
cfdUTOwGN�^ar5LX^awGLON9c�Y�RGcÆdUT�o1NSTXNScfwZo1WecedZTOrtY�N9c��� �J�hKMLO^`r�VOcfRGV|NSc�W�o¥b�N9PSRGk/NSr�VqdZctWe^`PS\O_adUcf_xo7^`k:V|RGc�W�dUT�W
^xY�WfLON�^aTON9_mdUr�We^aP5rtV�N9P9Wfcf\Ok�LqdZrJWfR:b|N�cfNS_adZWeN9isWfR�dh{p^abOcfdZWe^`RGTqdU_�iONSTXrf^`W�ovRZY�rtWedZWeN9rS��� WJ}~dUr�V�RG^`T�WeNSi
RG\�Wn^aTÁrfN9P9We^`RGTu¶O� áQWfLqdZWn^`TuRGctiONSc/WeR�dUP�LX^aN9{UN1d!wGRpRpigP�dZTOPSN9_a_mdyWe^aRUTgRUY�WfLONz^`T]WfNSc�Y�NScfN9TOPSN³WeNSctk:r
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N¢¿�V	��

��� ��� & � � ����^aT(N9[p\OdZWe^`RGT(¶O�x *àX�Od�LO^awGL([G¼ cedUTOwUN�^aTnVXcfN9Y�N9cedUbX_aNU�B¦qRGcIWeLqdyWMcfNSdUrfRGT(WfLON�}�d�{UN¢¼_aN9TOwUWeL7RUYB¶O�x  �Ó�}~dUr�P�LORGrtNST¥RGTz� ��ân^aT³RGcfiON9c�WeR�cfNSP9RGcfizWfLONA{p^abXcedZWf^aRGTqdZ_ VOcfRGV|NSc�We^`NSr�RUY�L]opiOctRG\Or
rf^`_a^aPSdZWeN9rS��KMLON�P�LORUVOV�N9c�VXLqdUrfN9r�}�NSctN�k/RGrtWf_`ohP�LORUrfNST�rf\OP�L�WfLqdZW�dU_`_qNS_mdZrtWe^`P�dU_`_`o�rfPSdZWfWfNScfN9inTON9\XWectRGTOr
cfNSdUP�L�WeLXN�iON¢WeN9P9WeRUcfr�dZW�WfLON3redUk/N3We^ak/NÆ�����x«��¢¯�­�����±������¢­�®��*�¢��KMLO^`rBPSRGctcfNSrtV�RUTOiOr�WfRAdÆP�LORGVOV|NScIVOLqdZrfN
RUY£RGTONZ�~�p^aTOP9N�WeLON5wGRGdU_»RUYªWfLON�We^`k:N�RUY � ^awGL�WMNÀ¿�V�N9cf^ak/NST�WfrMRGTv� ��âhdUctN�WeRhN¢¿pWfcedUP¢W3^aTON9_mdUr�We^aP�VOcfRUV�¼
NSc�We^aN9rS�]d5P�LORGVXV�N9c�Y�R�P9\Or�RGT/dUTORUWfLONSc�N9TONSctwUo<P9RG\O_`ih^ak/VOcfR*{GN�WfLONM^aTXrtWect\Ok/NST�W�cfN9rfRG_`\XWe^`RGTÒ��È�R*}~N¢{GN9cS�
rf^`TOPSN�Wf^ak/N¢¼�RZYm¼ � ^`wGL�W�Y�RpPS\Ort^aTOw5RUTh^aTON9_mdUr�We^aP�VqdUc�Wer�RUYµWeLXNMrfV|NSP9Wfcf\OkÐ}~RG\X_aihcfN9[]\O^actN3d�P�LXRGVOV|NSc�VOLqdZrfN
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Wect^x¼�P9_a\Or�WeN9cfrMLO^`wGLO_a^`wGL�WeN9i(^aTvRGcedZTOwGN�dUctNÆVXcfNSrtNST�W��
KMLON5dU^`k RUYÒWfLON�VXcfNSrtNST�WMrtNSP9Wf^aRGT:^arBWeR�rfV|NSPS^xY�o/[p\OdUT�We^`WedZWe^x{GN9_`ohWeLXN�RpPSPS\XcfcfN9TOPSN�RUY r�Wecf\XP9We\XcedU_|VOcfRUV�¼
NSc�We^aN9rB^aT<WeLXNML]opiOctRG\OrI_a^`[p\X^ai<P9RGk:VOdUcfN9i�WfR�VO\OcfNMrt^a_`^aP�d���KMLON3bqdZrf^ar�RZY|WfLONJdUTqdU_xoprf^ar�^ar�PSN9ctWedU^aTO_xoATXRUW
RGTO_xo5WeLONIrfTqdZVOrfLORZW�RUY � wG\OctN~âX� áMbO\XW�dUT<d�{GN9cedUwUN~R*{GN9c�dU_`_GPSRGT � wG\OcfdZWe^`RGT�^`TÆWfLONINS[]\O^a_`^abOcfdZWeN9i�VOdUctW£RUY
WeLONÆk/RG_aN9PS\O_adUc�iXopTqdUk/^aP9rMWeced �tNSP9WfRGcf^`NSr�dZW�à�¸U¡G¡U¤�dUTOi³àG¡G¡U¡G¤h� Ö RGk/k:RGTX_`onP9RGTOrt^aiON9cfNSi³[]\qdUT�We^xWe^aN9r
_a^`�UN�VqdU^`c5iO^ar�Wecf^`bO\XWf^aRGTzY�\OTXP9We^`RGTOr9�£b|RGTOi�dUTOwU_aNhiO^`rtWect^abO\�We^aRUTOrS� P9R�RGctiO^aTOdZWe^`RGT1T]\Ok<b|NScfr9����¼�rtV�N9PS^`NSr
iO^ar�Wect^abO\XWf^aRGTXr:dZTOiÁbXcf^aiXwG^aTOw1WfR�TORUT�¼�bOct^aiOwU^aTOw¥R�¿po�wUNSTucfdZWe^`RGr<}3^a_`_�b�NsiO^`rfPS\XrfrfN9i dUTOi»�MdUr�Y�dUc/dUr
V�RUrfrf^`bO_aNZ��b|N1PSRUk:VqdZcfNSiuWfR�WeLON1iOdZW�d�NÀ¿�WfcedUP¢WeN9i�Y�ctRGk «�¬¥­�®q­�¯°­²±³rt^ak<\O_adZWeN9iurf^`_a^`P�d�dUTXi rfRpiO^a\Ok
rf^`_a^aPSdZWeNz� ����¶]�Ak/NS_`WfrvÇÔ��re¡X G� ä N�¡X 9Ë²����TlVqdZctWe^`PS\O_adUc�WfLON(PSRUk:VqdZcf^artRGT�WeR¥d1ctNSPSN9T�We_`o�^aT�{GN9rtWe^`w�dZWfNSi
rfRpiO^a\Xk�WeN¢Weced©¼�rf^`_a^`P�dZWfN�k/NS_`W�ÇÔ��re¡� SËª^arMLO^`wGLO_xon^aT�WfNScfN9rtWf^aTOw�rf^`TOPSN5WfLONÆ{ZdU_`NSTOP9N�rfLON9_a_ÒP9RGT � wG\XcedZWf^aRGTvRUY
WeLON�rtR�iO^`\Ok�dUTXivWfLON�L�o�iXcfRGwGN9TzdZWfRGk/r3dUcfN5N9[p\X^`{ZdU_aN9T�W��
��T(RGcfiXNSc�WfR<dUTOdU_`op�SNJWeLON�rtWfcf\OP¢We\OctN�}3^`WeL:VqdUc�We^aP9\O_mdZc�dyWfWeN9T�We^aRUT�WeRÆWeLONJY�RGcfk:dZWe^`RGT:dUTOi�WfLON�ct\OVXWe\XcfN
RUY�WfLON�rf^`_a^aPSdATON¢W�}~RGct�µ�|}~dZWeN9c�k/RG_`NSPS\X_aNSr�dUTOisL]opiOctR�¿�op_£wGcfRU\OVOrS�q^xWMWe\OctTOr3RG\XW3WeR�b|N�\OrfN¢Y�\O_ WeR/iO^ar½¼
We^`TOwG\O^`rfLvrfN¢{GNScfdU_ W�opV�N9r�RUY�R�¿po�wUNSTzdyWeRGk/rH`
Ñ�� L�opiOcfR�¿pop_�wUcfRG\OVvR�¿popwGNSTz��^x¼½Ñ�¼�È

��R*¿popwGN9T³}3^`WfLvRGTON�L�o�iXcfRGwGN9T7dZTOi³RUTON�rf^a_`^aP9RGT(TON�dZcfNSr�WJTONS^`wGL]b�RGce�
}�Ñ }~dZWeN9c3k:RG_`NSP9\O_aN�R�¿popwGNST7È3¼½Ñ�¼�È

��R*¿popwGN9T³}3^`WfLsdZW3_aNSdUrtWMW�}�R�L�opiOcfRUwGNST³dZWeRUk:r3dUr3TONSdUcfN9rtWJTON9^awGL]b|RGcfre�
ä Ñ bOct^aiOwU^aTOwhR�¿popwGNSTz��^x¼½Ñ�¼½��^

��R*¿popwGN9T³}3^`WfL(W�}~R/rf^`_a^aP9RGTvdZWfRGk:r3dZrMTON�dUctNSr�W�TON9^awGL]b|RGcfre�
� ä Ñ TORUT�¼�bOct^aiOwU^aTOw<R�¿popwGNSTz��^x¼½Ñ���¼��©�

��R*¿popwGN9T³}3^`WfLv_aNSrtrMWeLqdUT(W�}�R�rt^a_a^`PSRGT�TON�dUctNSr�W�TON9^awGL]b|RGcfre�
Ñ5à Wfcf^aP9_a\Or�WeN9cMR*¿popwGN9T

��R*¿popwGN9T³}3^`WfL(WeLOctNSN�TON�dZcfNSr�W�TXNS^awULpb|RGctr��
Ñ5àGÈ L�opiOcfRUwGNST³PSRGT�W�dZ^aTO^`TOw<Wect^aPS_`\OrtWfNSc ��^��^	� Ñ�¼�È��R*¿popwGN9T³}3^`WfL(W�}~R/rf^`_a^aP9RGTvdUTOivRGTXNÆL�opiOctRGwGNST³TONS^`wGL]b�RUc��
��RUWfNMWeLqdZWS��}3^`WeLX^aThWeLON9rfNJiON � TO^`Wf^aRGTOr9�pdU_a_XWfLON�Ñ � dUctNJdU_artRÆP9RG\OT�WeN9indUr � ä ÑEdUTOi�WeLOdZW�dU_a_XWfLON�Ñ5àGÈ
dUcfN�dU_`rfR�PSRG\XT]WfNSi(dZr~Ñ5àÆdUrB}~N9_a_µdUr ä Ñ<��KMLON3}�ÑER*¿popwGN9TndZWfRGk:rBPSdUTndU_`rfR�Lqd�{GN�rf^`_a^aP9RGThTON9^awGL]b|RGcfr9�
NU��wO��WeLON�R�¿popwGNST7dZWeRGk-^aTsÈ Ï Ñ���^»^arMPSRUTOrf^`iONSctNSizdZr�d<}�Ñ<�KMLON5�p^�dZTOi�ÈjTONSdUcfN9rtW�TONS^`wGL]b�RGctr�RZY»WeLXN�R�¿popwGNST�dZWeRGk/r�}~N9cfN�iON9WfNScfk/^aTXNSi:dUrIWfLON���^|dUTOi:È·dZWfRGk/r
b�N9^aTOw5_`R�PSdZWeN9iA}3^`WfLO^aT<d�rfVOLON9cfN�WfLONMcedUiX^a\Or�RUYµ}3LO^aP�L�^ar�wG^`{UNSThb�oAWfLONMV|RGrf^xWe^aRUTOr�RUYqWfLON � ctrtW�k/^aTO^`k�d
^aT(WeLXNA�p^x¼�Ñ
dUTOi7Ñ�¼½È�VqdZ^acMiO^`rtWect^abO\�We^aRUT�Y�\OTOP¢We^aRUTOrS�qctNSrfV|NSP¢We^x{GNS_xo���rtNSN�rfN9P9We^`RGT³âX�` U�` ©�À�
Ö RGTOP9NScfTX^aTOwQWeLONsiXopTqdUk/^aPSdU_�VOctRGV�N9ctWf^aNSr�RUY�WeLONsrtopr�WeNSks�~WfLON³ctNSr�Wecf^`P9Wf^aRGTl^ak/V|RGrfN9i�b�o�WfLONsWfLONSc½¼
k:RUrtW�dyWer5rfLXRG\O_ai1b|NhcfN9P�dU_`_aN9iÒ� �JN9{GN9ctWfLONS_`NSrfrÆ^`W�}3^a_a_£b|NhrfLOR*}3T¥WeLqdZWÆdZ_arfRnWfLONhrtWfcf\OP¢We\OcfdU_BdUTqdZ_`oprf^`r
RUY£WeLON�_a^`[]\O^ai(^`r3dUbO_aN�WfR�VOcfR*{p^aiON�P9RGTOrf^`iONScfdUbO_`NÆ^`TXY�RGctk�dZWf^aRGT:RGT(WeLON�iXopTqdZk:^`PSrS�
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b�o³d:}�NS_a_£iON � TONSi � cfrtW�k:^`TO^ak<\Xk-}3LO^`P�L1b�N9PSRGk/NSr�k:RGctN�VXcfRGTORU\OTOPSN9i1^`Y�WfLON�WfNSk/V�N9cedZWf\OcfN�^arJiON¢¼
P9cfN�dZrfNSizY�ctRGk�à�¸U¡G¡:¤ WeR(àG¡U¡G¡n¤h����T7VqdUctWf^aP9\O_mdUc9�|WfLONh�p^x¼�Ñ�ZJÌ5¦�r�VOcfN9rfNST�WS� dZY�WeN9c�WfLON � ctrtW5V|N�dU�µ�
d({GN9cto¥}~N9_a_BiON � TONSi!k:^`TO^ak<\Xk dZWAá��¨à�¾ ��¡X� ¡G¸ �Ó Y�RGcÆà�¸U¡G¡v¤�dUTXi!dZW<á��¨à�¸ �Â¡�� ¡�¸ �Ó Y�RGcÆàG¡G¡G¡
¤h�£¦qcfRGk§WfLON�V|RGrf^xWe^`RGT¥RUY�WeLXN(��^ ¼�Ñ � ctrtWAV�NSdU�µ��RGTON:P�dUT�iXNSiO\OP9N�WeLOdZW�WfLON�k/RGr�WAVOctRGbqdUbX_aN���^x¼½Ñ
iO^`rtWedUTOPSN�^`r3dUcfRG\XTOi¥ G� âG¸ � ¡�� ¡�á �ÓÕY�RGc3à�¸Z¡G¡h¤ dUTOisdUctRG\OTOiQ G�¨âGà � ¡X�¨¡�á �Ó
Y�RUc3àG¡G¡G¡h¤h�
KMLON�� Ö �ÕY�RGcJ��^ ¼�Ñ	NÀ¿�LO^abO^xWer3d�VO_mdyWeN�dZ\³dyW�d<{ZdU_`\ON�RUY�¶�}3LO^`P�L³^`TOiO^aPSdZWeN9r�WeLqdyW�N¢{GN9ctosrf^`_a^aP9RGT(dZWfRGk
LqdZr�RGTvd�{GN9cedUwGN�Y�RU\Oc�R�¿po�wUNSTsTONS^`wGL]b�RGctrMdUTOi(LXNSTOP9N�WfLqdZW�WfLON�VOct^aTOP9^aVqdZ_�\OTX^`WerI¼�WeLONÆ�p^�Ñ�
�WeN¢WecfdULON¢¼
iOctRGTÆ¼ dUcfNIVOctNSrfN9ct{UNSi:dU_artR�^`T�WeLXN~VOctNSrfN9TOPSNMRZYq}�dZWfNSc9����TOiON9NSihRGTX_`o�d�rtk�dU_`_�V�N9cfP9NST�W�dUwUN�RUYqWeLXcfNSN¢Y�RG_ai
dUTXi � {UN9Y�RG_`i�PSRpRGctiO^aTqdyWeNSin��^|dZWeRUk:rIdUctN�Y�RG\OTXi�^aT�WeLXN�_a^`[]\O^aiOr��°¾ � � {UN9Y�RG_`i�PSRpRGctiO^aTqdyWeNSi�dUTOi:¶ �
WfLOcfN9N9Y�RG_`i:P9R�RGctiO^aTOdZWeN9i�dZW�à�¸Z¡G¡�¤ÕdZTOi(á � � {GN¢Y�RG_ai:PSRpRGcfiX^aTqdZWfNSi:dUTOi³  �ÐWeLXcfNSN¢Y�RG_ai/PSRpRGctiO^aTqdyWeNSi
dZW5àG¡G¡G¡(¤Æ�¢�ÒÑ�T¥WfLONhRUWfLONSc5LqdZTOiÒ�ÒWeLXNh� Ö ��Y�RGc���^ ¼���^�rfLOR*}3rÆdUT¥^aT � NSP9Wf^aRGT1V|RG^`T]W5dZW�dUctRG\OTOiQàX�¨âX�
d<{ZdU_a\XN�}3LO^aP�Ls^arMrtk�dU_`_aN9c~WeLqdZTvWfLON�RGTON5Y�RGc3dhV|NSctY�N9P9WJWeN¢WecedZLONSiOcfdU_ TON¢W�}~RGct�µ�|¶X� ¡X�X^aTOiO^`P�dZWf^aTOw�WeLqdZW
WfLON5WeN9WfcedULXNSiOcfdU_ TON9W�}�RGct�(^arMVqdUc�We^adU_a_xo:bXcfRG�ZNSTÒ�
Ö RGk/VqdUct^aTOwQWeLON7k�dZWfcf^ ¿�iO^ar�Wecf^`bO\XWf^aRGTOr/WeR!WfLORGrtNzRUY�WeLON7VO\OcfN7rf^a_`^aPSd�k/NS_`WS�MRGTONzTXRUWeN9r�WeLqdyWnWeLON
dUiXiO^`Wf^aRGT1RUYI}~dZWeN9cÆiXR�N9r�TORZWÆdU_`WfNSc5rf^`wGTO^ � P�dUT�Wf_`o7WfLON�rfLqdZV�N9r�RUYIWeLXNn��^ ¼�Ñ<� Ñ�¼½Ñ-dUTOi!��^ ¼���^�ZJÌ5¦�r
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VOcfN9rfN9T]WfNSi�^`TgÇ ä NS¡X SË°��dUr�^xW5}�dUrAdU_actN�dUi�o7WeLXN:PSdUrfN/^aT1WeLXN:rtR�iO^`\Ok§rt^a_a^`P�dZWfN<k/NS_`W:ÇÔ��re¡� SËB\OV|RGT�WfLON
dUiOiO^xWe^`RGT(RUY�rfRpiO^a\Oks�
KMLON^ZJÌ5¦�r�Y�RGc5ÈM¼���^�dUTOi¥ÈM¼�Ñ<�»ct^awGL�W�VOdUTONS_�RUYI¦�^awX��âX� à��ÒrfLOR*}ÐrfRGk/N9}3LOdZW�b�N¢WfWfNSc�iON � TON9i�^`T]WfNSc½¼
dZWeRUk:^`P:iO^`rtWedUTOPSN9rhdUrAWfLON:WfNSk/V�N9cedZWf\OcfN�^arAiXNSPSctN�dUrtNSiÒ�IdUrÆ}�dZr<WeLONnPSdUrfN:Y�RGc�WfLON(��^ ¼�Ñ<����^x¼½��^�dUTOi
Ñ�¼�Ñ ZJÌ5¦�r9�hÑ�T1WeLON�RUWfLONSc5LqdZTOiQWfLON�È3¼�È iO^ar�Wect^abO\XWf^aRGT7rfNSN9k:r5WfRsiXN9{p^mdZWfN<Y�cfRGk�WeLO^`r5b�N9Lqd�{p^aRGc9�
Ö RGTOP9NScfTX^aTOwAWfLON�ÈM¼���^µiO^`rtWfcf^abX\XWe^`RGTÒ�GWeLXN � ctrtW�k:dy¿�^akA\Ok ^arBY�RG\OTXindUctRG\OTOiváp� à �ÓA�X��^aTXPSN�WfLO^arB{ZdU_a\XN
^ar�kA\OP�Lh_mdUctwGNSc£WeLqdZTAWeLONMk/RGr�W�VOctRGbqdUbO_`NM��^ ¼�ÑuiO^`rtW�dZTOPSN9r3�� G�¨â�¸$��¡X�¨¡�á&�ÓudUTXi( G� âUà �·¡X�¨¡�á �Ój�À�ZWfLON
VOcfN9rfN9TOPSN�RUYªr�W�dUbO_`N�k/RG_aN9PS\O_adUc���^x¼�È�\XTO^`Wfr~^ar�N¢¿�PS_`\OiON9iÒ�BKMLON5LONS^`wGL�W�RUY WfLON � cfrtW�V�NSdU�:^`Tv��^ ¼½È�dUTOi
WeLONAdUbOrtNSTOP9NhRUYBd/}�NS_`_x¼ iON � TXNSizk/^aTO^`k<\Ok-cfN � NSP9W�WeLON�VOcfN9rfNSTXPSNhRUYBd/bOcfRGdUiziO^`rtWect^abO\�We^aRUT³RUY�WeLON9rfN
iO^ar�W�dUTXPSNSrB^`T<WeLONM_`^a[]\O^ai»����T�PSRUT]WfcedUr�WBWeR�WeLX^arS�GWfLON�}�NS_a_ ¼�iON � TON9i � cfrtWIV|N�dU��^aT<WfLONJÈ3¼�Ñ iO^`rtWect^abO\�We^aRUT
Y�\OTOP¢We^aRUTOrS�Ò_`R�PSdZWeN9i¥dZW5¡�� ÊGÊ � ¡X�¨¡X  �ÓA��Y�RG_a_`R©}�NSi7b]ozd:}�NS_a_�iON � TXNSi¥k:^`TO^akA\OkÂdZWh G��¶�ã � ¡X�¨¡Gà �Ó
dZW�à�¸U¡G¡v¤"dZTOi!dyW� G�¨¶Gà ��¡X�¨¡Gà��Ó dZWÆàG¡G¡U¡s¤h� ctN9{GNSdU_ar�WeLXN�Ñ�¼�È b�RGTXi!dUr5WfLON:iXRGk:^`TqdUT�W5r�W�dUbO_`N
PSRGT � wG\OcfdZWe^`RGTzY�RGc�WfLONhL�o�iXcfRGwGN9TQdZWeRGk/rS� ä N9P�dU\OrtN�RUY�dn_mdUP��sRUY�d�}~N9_a_ ¼�iON � TONSi � ctrtW�V|N�dU�³^aTzWfLON
Z�Ì5¦�Y�RGc3ÈM¼½ÈÆ�OWeLON�N¢¿�^`rtWeN9TOPSN�RUY�rtW�dZbO_aNÆÈ Ï k/RG_aN9PS\O_`NSrMP�dZT³b|N�N¢¿�PS_`\OiONSisWeRpRO��KMLONÆrtWfcf^a�]^`TOw�V�RG^`T�W^aTzWfLONhÈ3¼�È�iO^`rtWect^abO\�We^aRUTz^arJWeLONhiO^xº»N9cfN9TOPSNhb|N9W�}�NSN9TQWfLON^Z�Ì5¦gdZW�àG¡G¡U¡n¤-dZTOiQà�¸U¡G¡n¤ b|N9W�}�NSNST
 G� ¸��Ó	dUTOi³àX�¨¡ �Ó��$_jLONSctN�dUr�dZW�àG¡G¡U¡/¤
WeLON9cfN�dUcfNÆdU_`k:RUrtWMTOR:È3¼�ÈÕVqdU^actr�}3^`WfL7d�iO^ar�W�dUTXPSNÆdUcfRU\OTOi
á��¨¡ �Ó ds}�N�dU�¥V|N�dU�1^`r�Y�RU\OTOi�dZW�WfLO^ar�iO^`rtWedUTOPSN:dZW�à�¸U¡U¡³¤h� KMLO^`r�iO^`rtWedUTOPSN/^ar5{UNSctoQP9_aRGrtN�WfR³WfLON
È3¼�È�iO^ar�W�dUTOP9N5^aTvd<Y�cfN9N�}�dyWeNSc3k/RG_aN9PS\O_`N�dUTXisLXNSTOP9N�}�N�Lqd�{GN�N9{p^`iONSTOP9N5WeLqdZWJdyWMWeLO^`r~WeN9k:V|NScfdZWe\OctN
}�dyWeNSc�k/RG_aN9PS\O_`NSr�iORvN¢¿�^ar�W��Æ��TOiONSN9iÒ�ª^aT¥dnk/RGcfNAiON9WedU^a_`NSi¥dUTqdZ_`oprf^`r�RUYBWeLONhP9R�RUcfiO^`TqdZWe^`RGT7T]\OkAb�N9cfr
dUr�dvY�\OTXP9We^`RGT¥RUY~Wf^ak/NU� ^xW�^ar5Y�RG\OTOi¥WeLOdZWÆR*¿popwGN9T�dZWeRUk:r�}3^xWeL¥W�}~R³TON�dUctNSr�WATON9^awGL]b|RGc5L�opiOcfRGwUNSTOr
}~N9cfN�rtW�dZbO_aN�R*{GN9cJWf^ak/NSrMRUY£WeLONÆRGctiONSc3RUY�¸U¡G¡hY�rS�IKMLON�dUbOrfN9TOPSNÆRUY�WeLO^`rMVOLONSTXRGk:N9TORGT7dZW�àG¡G¡G¡�¤Ð^`r
VOcfRUbqdUbO_xoziO\ON<WfRnWeLONhP9RGTOrt^aiON9cedUbO_xo7_`R*}~N9c5iO^artVO_mdUP9NSk/NST�W5RUYBWfLONhL�o�iXcfRGwGN9T!dyWeRGk/r���rtNSN�¦�^`wO��¸��¨â��
dZW3WeLO^`r�WeN9k:V|NScfdZWe\OctN5}3LO^aP�LÒ�µb|NSPSdU\OrfNÆRUY�dhWfR�R�rtk�dU_`_»Wecfd��tNSP¢WeRGc�o(_aN9TOwUWfLÒ�qVOcfN¢{GN9T]Wfr�W�}�R�L�opiOcfRUwGNST
dZWeRUk:rMrt\g�/PS^aN9T�We_`onPS_aRUrfN5WeR�N�dZP�L7RUWfLONSc�WfR/Y�RGctk"d<}~dZWeN9c�k/RG_aN9PS\O_`N�Y�cfRUk�b|NS^aTXw/RUbOrfN9ct{GN9iÒ�
Ó�WMWeLO^`r�V|RG^aT�W�^xW�rtLORG\O_`i(b�N5ctNSP�dZ_a_aN9i�WeLOdZW�WeLXN5PSRGT � wG\OcedyWe^aRUTnRUYªWeLON�{UdZ_aNSTXPSN5rfLXNS_a_�^ar~WfLON�rfdUk:N�Y�RGc
WeLONIL�opiOcfRGwUNSThdUTXi�WeLXN�rtR�iO^`\OkÕdZWfRGk/r~��dU_`WfLORG\OwUL�^xWª^arª}~N9_a_��]TOR*}3TAWeLOdZW�WfLONIVOL�o�rt^aPSdU_pdUTOiAP�LXNSk/^aP�dZ_
VOcfRUV�N9ctWe^`NSr5RUY�PSRUk:V|RG\OTOiXr5RUY~N9[]\O^`{ZdU_`NST�W�rtWfRG^aP�LO^`RGk/N9Wec�o7^`T�{GRG_x{�^`TOw�WfLONSrtN/W�}�RsdZWeRGk�W�opV�N9rn��rf\OP�L
dUrIÈ Ï Ñ�dUTOi ��d Ï ÑÆ��dZcfNMcedyWeLON9c�iO^`º�NSctNST�WÀ�À��KMLO^ar�b|NSLOd*{p^`RGc�k:RZWe^`{ZdZWfNSr�d�P9RGk/VqdUcf^`rfRGThRZY�WfLON3cfNSrt\O_`WfrRUY�WfLO^arMr�We\Oi�o(WeR�WeLORGrtN�RUY�WfLONÆ_a^a[]\O^`inrfRpiO^`\Ok"rf^`_a^`P�dZWfN�ÇÉ��rf¡X SË°�B��Tz¦�^`wO�OâX��¶O�XWfLONÆPSRGk/VqdUct^arfRUT(RUY�WfLON
dUb|R©{UNAiO^`rfP9\OrfrtNSi1L�opiOcfRGwUNST�¼ PSRGT�W�dZ^aTO^`TOw ZJÌ5¦�rM}3^`WfL³WfLON�P9RGcfctNSrtV�RGTXiO^aTOw ��dy¼ PSRGT�WedU^aTO^`TOw^ZJÌ5¦�r�^`T
WeLON5rtR�iX^a\Ok WeN¢Weced©¼�rf^`_a^`P�dZWfN�k/NS_xWMdZW3àG¸U¡G¡<¤ÕY�cfRGk Z3N9Y½�JÇÔ��re¡X SË»^ar�VXcfNSrtNST�WeN9iÒ�IK�}~R/k�dZ^aT�VXcfRGV|NSc�We^aN9r
rfN9NSk�WfR�wGR*{GN9cfThWeLON~P�LqdUcedZP9WeN9c�RUYµWeLXN�iO^ar�Wect^abO\XWf^aRGTXrH`ªKMLON�rt^a�SN~RUYqWeLON3dyWeRGk/r�dUTXiAWeLON3dZbO^a_`^`W�o5RUYµWfLON
W�}~R:dZWfRGk-W�opV|NSr3WeR<Y�RGctk�NS^xWeLON9cMPSR*{ZdU_aN9T�W3RGcM^aRGTX^aP�b|RGTOiOr9�B��TsVOdUctWf^aPS\X_mdUc9��WeLXN>Z�Ì5¦!Y�RGcJ�p^x¼��ÕdUTOi
��¼ �"� � $ ��d��µÈ���rfLOR*}3T³^aTs¦�^awX�BâX�¨¶�_`R�RG�/[]\qdUT�We^xW�dZWf^`{UNS_`on[p\X^`WeN5rt^ak/^a_adUc~NÀ¿XP9NSVXWJWeLOdZW3WeLON�V|N�dU�]r
dUcfN�rfLO^xY�WeN9i³WeR:_mdUctwGNSc3iO^`rtWedUTOPSN9r�^`TsWfLONAPSdUrfN�RUY���dX�MKMLO^ar�b�N9Lqd�{p^aRGcJP�dUT³b�N�N�dUrt^a_xo(cfN9_mdZWfNSi³WfR:WfLON
dZWeRUk rf^`�SNZ����T¥PSRUT]WfcedUr�W5WeR(WeLX^arS��WeLON/Ñ�¼�� iO^ar�Wecf^`bO\XWf^aRGT7Y�\XTOP9Wf^aRGTzY�RGc � $ È�LqdUr�dn{UNSctoziO^`º�NSctNST�WrfLqdZV�NhY�cfRUk�WeLXN/RUTONhY�RGc�� $ ��d��<Ó�r�iON9rfPSct^ab|NSi�dUb|R©{UNU�ªY�RGc�WfLON:Ñ�¼�È PSRGctcfN9_mdZWf^aRGTÒ�ÒdvrtLqdUctVQV|N�dZ�dZW�dUT1Ñ�¼½ÈÕiO^`rtWedUTOPSNÆRUYB¡�� ÊGÊ��Ó � ¡�� ¡X �^arMY�RG_`_aR*}~N9i³b�o³dh}~N9_a_x¼ iON � TONSi³k:^`TO^ak<\Xk³�I��T7P9RGT�WecedZrtWJWeR
WeLO^`rS�»WfLON � ctrtW�V|N�dU�sRUYBWeLON/Ñ�¼ ��d�ZJÌ5¦�r�^`r�k<\OP�L¥bOctR�dUiON9c�}3^`WfL1dnk�d©¿X^`k<\Ok�dZWÆáp� à�á � ¡X�¨¡�¸ �Ó
Y�RG_a_`R*}~N9izb�o1dnrfLOdU_a_`R©}
k/^aTX^ak<\OkÂdZcfRG\OTXi¥àX� â��ÓA�»KMLXNSrfN�_adZWfWfNSc�iX^`º�NScfN9TOPSN9r�dUcfN�WeLONhrt^awGTqdyWe\OctNARUY
WeLON�r�WecfRUTOw:P9R*{UdZ_aNSTXP9o(RUY£WeLXNAÑ5ÈÕb|RGTOisdUTOivWeLON�^`RGTO^aP9^`W�o:RUY£WeLON ��d©¼�Ñ	b|RGTOi»�
K�RvP9RGTOPS_`\OiON<WfLON<rfN9P9Wf^aRGT¥RGTzWfLONhcedUiX^mdU_£iO^ar�Wect^abO\XWf^aRGTsY�\OTOP¢We^aRUTOrS� ^xW�rfLXRG\O_ai1b|Nh^aT�{UNSrtWf^aw�dyWeNSi1LXR©}
WeLON�iO^`º�NSctNST�WMR�¿po�wUNST(W�opV�N9rMiON � TXNSisdUb|R©{UN�PSRUT]Wfcf^`bO\XWeN�WeRAWfLON�ZJÌ5¦~����T�RGcfiON9c~WeRAPSRG\OT�WMWfLON�T]\Okh¼
b�N9c�RUY���^�dUTOizÈ
TON9^awGL]b|RGcfrJRUYBd/wG^`{UNST7R�¿popwGNST¥dyWeRGks�qPS\XWfRUº�iO^ar�W�dUTOP9NSrJN¢¿pWecfdUP9WfNSizY�ctRGk"WeLON � ctrtW
k:^`TO^ak:d�RZY|WfLON���^x¼½Ñ dUTOi/È3¼½ÑjcfdUiO^mdZ_XiO^`rtWect^abO\�We^aRUTAY�\OTOP¢We^aRUTOrS��ctNSrfV|NSP¢We^x{GNS_xos��P9\XWeRZºnY�RGcB��^mÑ $ á��¨à�¾
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�ÓÐdUTOizá�� àG¸ �ÓÐdUTOizP9\XWeRUº¥Y�RGc�È�Ñ $  G��¶�ã �ÓÐdUTOi� G��¶]á �Ó
Y�RGc3WeLON�LO^awGLXNSc�dUTOi³WfLONA_`R*}~N9cJWfNSk/V�N9cedy¼
Wf\OcfNZ�XcfN9rfV|NSP¢We^`{UNS_xoO�B}~N9cfN�\OrtNSiÒ�I¦�^`wG\OctN�âX� ¸�rtLOR*}3r~WeLON�È3¼�ÑEcfdUiO^adU_µiO^ar�Wecf^`bO\XWf^aRGT�Y�\OTOP¢We^aRUTOr�Y�RGcIWeLON
iO^xº»N9cfN9T]WJR�¿popwGNSTsW�o�V|NSrA�²Ñ���� � ä Ñ<� ä Ñ��MP9RGk/VqdUcfN9isWfRhWeLON�WeRUWedU_ ÈM¼�Ñ ZJÌ5¦�dZW�à�¸U¡G¡�¤h�|Z3NSrf\X_`Wer
RGb�W�dU^`TONSilY�RGc/àG¡G¡G¡Q¤§dUctNs{UNSc�oÁrt^ak/^a_adUchdUTOigdUcfN(WfLONSctN9Y�RGctN7TORUW/rtLOR*}3TuLONSctNU� KMLON³cedUiX^mdU_�VOdU^ac
iO^`rtWfcf^abX\XWe^`RGTOr�Y�RGc�WfLON:iX^`º�NScfN9T�WAR�¿popwGNSTQW�o�V|NSrÆ}~N9cfN:TORGcfk:dU_`^a�SN9i1RGT�WfLON/PSRGctcfNSrtV�RUTOiO^aTXw³T]\Ok<b|NSc
RUY�WeLON<P9RGTOrt^aiON9cfNSi1rtV�N9PS^`NSr�dZW�N�dUP�LzWf^ak/N�r�WeNSV���TORUWfNAWeLqdyW�WeLXNAT]\Ok<b|NSc�RZYBN�dUP�L1rtV�N9PS^aN9r�P�dZTz{UdZcto
}3^xWeL(We^`k:N��¢�
Ñ�TONJTORUWeN9r�WeLqdZWBWfLON�ZJÌ5¦�r�Y�RGcIdU_`_�WfLON�iX^`º�NScfN9T�W�R�¿popwGNST/W�opV�N9r~rfLXR©} dÆVOctRGTORG\XTOPSN9i�V|N�dU�hdZcfRG\OTXi
 G�¨¡ �Ó�bX\XW~WfLqdZW�WfLON�LON9^awGL�W�RZY WeLO^`r � cfr�WMV|N�dU�/iONSV|NSTXiOrMrtWfcfRGTOwU_`o/RGTnWeLXN�PSRGTXrf^aiXNScfN9i(R�¿�opwGN9T(W�o�V|NU�
KMLON�È3¼½Ñ � ZJÌ5¦�N¢¿�LO^abX^`WerJd � cfr�WJV�NSdU�(RUY�LONS^`wGL�W�âG¸h}3LO^`P�L7^`rMk<\OP�L7_adUcfwUNSc�WeLOdUTsWfLONÆRGTON5Y�RGcMWeLON
WfRUW�dU_�È3¼½Ñ }3LX^aP�Lh^ar�dUcfRG\XTOi�ãX����ThP9RGT�WecfdUrtW�WfR�WeLO^`rS�UWfLON�ZJÌ5¦³Y�RGc�ÈM¼ ä ÑuLqdUrBd � cfrtW�V�NSdU�ARUYµLXNS^awUL]W
 G��KMLXN�k/RGrtW3r�Wect^a�]^aTOwhV|RG^`T]W3^`Ts¦�^awO��âX�¹¸<^`r�WeLqdZW3WfLON�V�NSdU��Y�RGc3ÈM¼�Ñ � ^ar3rf^`wGTO^ � P�dUT�We_xo�LX^awGLON9c�WeLqdZT
WfLON�RGTONIY�RGc�ÈM¼ � ä Ñ<����^`TOPSN~dU_a_XÑ � dZWeRUk:r�dUcfNMdZ_arfR�� ä ÑjdZWfRGk:r~��ctNSk/NSk<b|NSc�WeLqdZW�b�oAiON � TO^xWe^aRUTAWeLON
Ñ � dZWeRUk:rMLqd�{UN�dhL�opiOcfRUwGNST³dZWeRUk"dUr3rfN9PSRGTXi³TON9^awGL]b|RGc�}3LON9cfN�dZrJY�RGc�WeLON � ä ÑÐdZWfRGk:r�WfLO^arM^`r�TORUW
TON9PSN9rfredZcf^a_xo7WfLON<P�dZrfN*�À� WeLONhVOctNSrtNSTOP9N/RZY~dn_adUcfwUN<T]\Ok<b|NSc�RUY~��^ ¼�Ñ iqdUTXwG_a^`TOwnb|RGTOiOr5b|NSP9RGk:N9r5TOR*}
N¢{�^`iONST�WS��KMLON�NÀ¿X^`rtWfNSTOP9N�dUTOi/WeLONJWeN9k:V|NScfdZWe\OctN�iXNSV|NSTOiON9TOPSN�RUY»WfLONSrtN�iqdUTOwU_a^aTXwÆb|RGTOiXrI}3^`_a_qb|N�iO^`r�¼
P9\OrfrtNSi7b|NS_`R*}��B¦µctRGk WeLON�^aTXrfN9W3RZY�¦�^awO��â��¹¸��X^`WMPSdUTvb�N�PSRUTOPS_`\OiONSi(WfLqdZWMWeLXN�ÈM¼ � ä Ñ
P9RGT�Wect^abO\XWf^aRGT
^`r�iORUk:^`TqdUT�W3Y�RGc�iX^artWedUTOP9NSr�b|N9W�}�NSN9T� U�¹¸ �Ó	¼Má��¹¸ �ÓA�|KMLO^ar�k:NSdUTOrJWeLqdZW�WeLON � ä Ñ dyWeRGk/r�dZcfN<dZ_arfR
P9RGTOTON9P9WeN9i(WeR<L�opiOcfRUwGNSTsdZWfRGk:rI{p^md�WfLON�rfRy¼�P�dZ_a_aN9inL�opiOcfRGwUNSTvb�RUTOiOrS�pWeLON�_aNSTXwUWeL(RUY }3LX^aP�L(^ar�NS[]\qdU_
WfR�áp� ¡ �Ó
^aT(WeLON�}~dZWeN9c�iO^`k:N9cS��KMLON�ZJÌ5¦�Y�RUc3WfLON�RUWeLXNSc3R�¿�opwGN9T7W�opV�N9r�dZ_arfR�rtLOR*}	d�P9RGT�Wect^abO\XWf^aRGT
^`T7WeLO^`r�cedZTOwGN<bO\�W�^`W�^`r�_aN9rfr5^`k:V|RGctWedUT�W��5��T¥¦�^`wO�ÆâX�¨âX�»WeLXN<PSRGT�Wfcf^abX\XWe^`RGT1RUYBWeLONAiO^`º�NSctNST�W�R�¿�opwGN9T
W�opV|NSr5WeR(WeLXN��p^x¼�Ñ cedZiO^mdU_�iO^ar�Wect^abO\XWf^aRGT³Y�\OTOP9Wf^aRGT¥^`r5VOcfN9rfNST�WfNSiÒ��KMLON/LONS^`wGL�W�RUYIWeLON � ctrtWÆV|N�dU�zRZY
WfLONÆ��^x¼ ä Ñ Z�Ì5¦�^`r3dUcfRG\XTOisÊX� à<}3LON9cfNSdUrMWeLON�V|N�dU�:LONS^`wGL�W3RUY�WfLON5WeRUWedU_ �p^x¼�Ñ ZJÌ5¦�^arMPS_`RGrfN�WfR/ãX�¹¾
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¦�^awU\OcfNAâX�¹¸±`�{�j-t�k>µ-t¬�LsQk:t£²LqCsQtuo-ezw�qDe'f�sQtuo-eC�>jKs 	 
O�3��)&wLo-k ��¦ � �x²5o-p©µ#�Wo-p tQµ^prt�egc�
YÅ ��¦£a � �´µ3jH�:hDc5µÃp tÂegc�
�Å
��¦ ��a � �Up=oKe/¨vµ3j-�!hDc!µ�p tÂegc�
�j-egµ ��¦ � � ��s�hOt�e��Lo-p tuµ�p tÂegc�
-� �:eC��cWs£¤��+o�o-i oxw�s�hDcmi�t�e�t�i�j½oxw�s�hCc�k³j3µ-tuj-p
µ-tÂ��sQk�t£²LqCsQtQoKe�w:qDe'f�sQtQo-e���jxw�sUcWk�s�hDc���k:��s®°Cc!jHl��W�
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¦�^awU\OcfNAâX� â'`�{�j-t�k�µ-t¬�LsQk:t£²LqCsQtuo-emw:qDe'f�sQtQo-e���jKs 	 
O�3��)&wLo-k�¥�t�¦ � �´²5oKp=µ^�Lo-p tuµ#p tÂegc�
�Å�¥�t�¦ua � �´µ3oKsusUc5µ�p tÂegc�
�Å
¥�t�¦ �ba � ��µOjH�!hDc!µmprt�egc�
�Å�j-e'µ�¥�t�¦ � � ��s�hOtÂeÃ�LoKprtuµ�prt�egc�
K� �´²�
>j-e'µ.�´f�
>j-k³c�i>j�¨3e�t ��f!jKsQtuo-eC��oxw�s�hCc���k!�Ls$°Cc!jHl��
j-egµ���k!�Ls�i�t�e�t�i�j-Å
k5c��£°�c5f�sQt�n-cWpr·3�

}3LO^aP�L�^`TOiO^`P�dZWfNSr�WfLqdZW�WeLON:PSRGctcfNS_adZWe^`RGT!RZY�WeLON�bOcf^`iOwG^aTXw³R�¿popwGNST�}3^`WfL!rt^a_a^`PSRGT!dZWeRUk:rÆ^ar�rtWectRGTOwGN9c
WeLqdZTQWfLON/WfRUW�dZ_B��^x¼½Ñ P9RGcfctNS_mdyWe^aRUT���rfN9N�¦�^awO��âX�¨âUbµ�À��KMLON:LXNS^awUL]Wfr�RZY�WfLON � cfr�WAV|N�dU�7^aT¥WeLON:��^ ¼�Ñ �
dUTOiv�p^x¼ � ä Ñ ZJÌ5¦�r�dUcfN3{GN9cto:PS_aRUrfN3WeRANSdUP�LnRUWfLONSc�dZW~dÆ{ZdU_`\ON�RZY��Ð¸p�` G��Ó�rIrfLOR*}3T(^aT�¦�^awX��âX�¨âUbÒ��d
rf_`^awGL�WIrfLO^xY�W~RZYÒWeLONJV|N�dU��V|RGrf^xWe^aRUTOrBP�dUT:b�N�RGbOrfN9ct{UNSiÄ`BKMLON���^x¼ � ä ÑEdZTOi(��^ ¼�Ñ � V�NSdU��V�RGrt^`Wf^aRGTOrIdUctN
dUcfRU\OTOi! U� âG¡��Ó	dUTOi� G� âGá��Ó��qcfNSrtV�N9P9Wf^`{GN9_`oU�|}3LON9cfNSdUr�WfLON<�p^x¼ ä Ñ	V|N�dU�(V|RGrf^xWe^`RGTv^ar3_aRpP�dZWfNSisdZW� G�¨âGà
�ÓA�]KMLO^`r�ctNSrf\X_`W�^ak/VO_a^`NSr�WeLOdZWBWeLONJWeN9WfcedULXNSiOctRGT�Lqd�{p^aTXwARGTONJRGcBk/RGcfN � ä Ñ�dZWeRGk/rIdUcfNJiO^`rtWeRUctWeN9iÒ��dUr
^`W�LOdUrIdU_actN�dUiXo�b|NSNST/RGbOrtNSc�{GNSi:^aThRUWfLONSc�rt^a_`^aP�dyWeN~r�oprtWeN9k:r���rfNSN�Z3N9Y½�3ÇÔ��re¡� SËµdUTOi�ctN9Y�NSctNSTOP9NSrBWeLON9cfN9^aTµ�À�
¦�^awU\OcfNJâX�¨âUPJrfLOR*}3r�WfLONJVOcfN9rfNSTXPSN�RUYÒd�P9RGTOrf^`iONScfdUbO_`N �t\Xk:V:^aT�WeLON�Z�Ì5¦�rBY�RUc~�p^x¼�Ñ � dUTOin��^x¼ � ä Ñ�dZW
WeLON<��^x¼½Ñ�PS\XWfRUº�� ä N9W�}�NSNST�á��¨à�¾ �Ó���WfLONh�p^x¼�Ñ	PS\XWfRUºI��dZTOiz¶O�¨¡ �Ó��|WfLONh��^ ¼�Ñ � dUTOi¥��^ ¼ � ä Ñ�Z�Ì5¦�r
dUcfN�_adUcfwGN9c�WeLqdZTQWfLON/WfRUW�dZ_�RGTON³�°¦�^awO�/âX�¨âUP*�À��KMLO^ar��t\Ok/V�dZTOiQWfLON/iORGk/^aTqdUTXPSNhRUYIWeLON���^ ¼�Ñ � dUTOi
��^x¼ � ä Ñ P�dUTQb�N:dUrtrfRpPS^mdyWeNSi¥WeR³R�¿�opwGN9TOrARZY~WeLXNnÑ � W�opV|N:RUc�WfR � ä Ñ�rÆWfLqdZW�dUctN:P9RGTOTON9P9WeN9i!WeR³d
rfN9PSRGTOi:rf^`_a^aP9RGThdZWfRGk�b�o�d�}�N�dU�/�p^x¼�Ñ b|RGTOiÒ��Ó�rBrfRpRGT/dUr�WeLONMiX^artWedUTOP9N3WfR5WeLONMrtNSPSRUTOi�rt^a_a^`PSRGT<dZWeRGk
b�N9PSRGk/NSrArfk:dU_a_`NSc�WeLqdUT�WeLONnP9\XWeRZºÕ��^²��NU�1dUT�Ñ�àUÈ-RGc ä Ñ"^ar�Y�RUcfk/NSiµ�5WeLONnR�¿popwGNST�^`rAP9RGTOrf^`iONSctNSi
dUr ä Ñ dUTXi7WeLON9cfN¢Y�RGcfNAWfLONh�p^x¼�Ñ � RUc���^ ¼ � ä Ñ�iO^ar�Wect^abO\XWf^aRGT³iOcfRUVOr�dUbXcf\OVXWf_`ovWeR��SNSctR(dZW�WeLON<P9\XWeRZº
iO^ar�W�dUTXPSNU��KMLp\XrBWfLO^ar�b�N9Lqd�{�^`RGc�wG^x{GN9r�^aTOrt^awGL�W�^`T�WeR�WfLON�Y�RGcfk:dZWf^aRGTAdUTOihiON9P�d�ohVOctR�P9NSrfrtNSrBRUYµWeLXN3Ñ5àGÈ



�C���D�&%��
�#(b����(
��	 ��� �
��	 �����^(��5� ¾� 
P9_a\Or�WeNSctr�dUTXinWeLON���^x¼½ÑEiqdUTOwG_`^aTOwÆb|RGTOiOr9��WeLOdZW~}3^`_a_OWe\XcfT(RG\XW�WeR�b�N�RGTON�RUY»WeLON�N9rfrtNST�We^adU_�WfcedUTOrt^`Wf^aRGT
r�W�dZWfNSrMY�RGcML�opiOcfRGwUNST7iX^`º�\Orf^`RGTÒ�


���� ��� � (�
������#� � & 
 $2�4& � � $ &�' (�


¦�^`wG\OctNMâX� ¾�VOcfN9rfNST�Wfr�WeLXNMiO^`º�NSctNST�W�dUTOwG\O_adUc�iX^artWfcf^`bO\XWe^`RGTOr�^`T<WeLON���^mÑ Ï ¼½È Ï Ñ�_`^a[]\O^aiXr�dZWIà�¸Z¡G¡5¤EdUTXiàG¡U¡G¡h¤�dUTXisWfLON5PSRGk/VqdUct^artRGT(}3^`WeL ����¶/dZWJà�¸U¡G¡h¤h�qKMLONÆdUTXwG\O_mdZc�iO^ar�Wect^abO\XWf^aRGTXr~Y�RGc�WeLXNÆTXN9W�}�RGcf�
Y�RGctk:N9cfrs�°��^x¼½Ñ�¼½��^��ÆdUTOiE�²Ñ�¼��p^x¼�Ñ��ÆdUcfNvPS_`RGrfN(WfR¥WfLONvRGTON9r/RZY�VO\OctNvrf^a_`^aPSdzdZW:à�¸U¡G¡1¤?Ç ä NS¡X SË°�l��T
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¦�^`wG\OctNAâX� ¾'` �´j�
Y¦ ��f 
>��eS¨KqDp=jKk�µ-tÂ��sQk�t£²LqCsQtQoKeC�zoxw�s�hCc�hO·3µ-k³o-qS���:t�p tQf:j��LjKi�°gp©c�jKs 	 
/�3� ) �´²5oKp=µ�prt�egcL� 
�jKe'µ
	/�3�3� ) �Us�hOt�e�p tÂegcL� 
��+��µ�
�f:o-ib°Dj-k�t¬�Wo-e½s£o ��¥ ��jKs 	 
O�3��) �´µ3jH�!hCc5µ�p tÂe$c�
-�

dUwUcfNSN9k:N9T�W�}3^`WeLhWfLON3b�N9Lqd�{�^`RGcBRUY|WeLON�ZJÌ5¦�rJ�²�pNSPU�Bâ��` G�x ©�À�GWeLONJdUTOwU\O_mdUc�iO^ar�Wecf^`bO\XWf^aRGTOr�dZW�WeLON3_`R©}�NSc
WfNSk/V�N9cedZWf\OcfN(dZcfN(rfLOdUcfV|NSc�dUTXi�k/RGctNnV�NSdU�UN9iÒ��KMLONs�p^x¼�Ñ�¼½��^~iO^`rtWfcf^abX\XWe^`RGT!rtLOR*}3r�dUTldZiOiO^`Wf^aRGTOdU_
L]\Ok/VQdZW�ÊG¡���WfLqdZW�^ar�dU_artR(VOcfN9rfNST�W�^aT1VO\XcfNhrf^`_a^`P�dndZWÆàG¸U¡G¡(¤ bO\XWÆk<\OP�L¥_aN9rfr5VOctRGTORG\XTOPSN9iÒ�hKMLO^ar
L]\Ok/Vz^arJiO\ON�WeR�WfLON�W�}�R(k:N9k<b|NScfN9izcf^`TOwGr3}3LO^aP�LzdUcfNÆY�RGcfk/NSizb�osW�}~R(��^�Ñ�
5\OTX^`Wer�PSRGTXTONSP¢WeNSi1b�o
dUT�N9iOwGN�dUTOi�Lqd�{p^aTOw�W�}~RÆPSRUk:k/RGT�R�¿�opwGN9TndZWfRGk/rS��Ó�r�}3^a_a_Xb�N3rfN9NST:^aT:��NSPZ��âX�x G��¶O��WeLON9rfNJ\OTO^`WfrBdUcfN
ctNS_mdyWeNSi³WeR(^aT�WfNScfk/NSiX^mdZWfNArtWedZWeN9r�WeLOdZW�dUctN<cfN9_aN9{ZdUT�W�Y�RUc�WeLONAiO^`º�\Orf^`RGTzVOctR�P9NSrtrS��¦µctRGk�WeLON/�p^x¼�Ñ�¼½��^
iO^`rtWfcf^abX\XWe^`RGT7^`T¥¦�^awO�ÆâX� ¾�� RGTXNhTORUWeN9r�WeLqdyW5WeLONhT]\Ok<b|NSc5RZY�rt\OP�LQcf^aTXwGr�^aTXPScfNSdUrfN9r5}3^`WeL1^`TOPSctN�dUrt^aTOw
WfNSk/V�N9cedZWf\OcfNZ�JKMLXN�Ñ�¼���^ ¼�ÑÐdZTOwG\O_adUc3iO^ar�Wecf^`bO\XWf^aRGTOrJVOctNSrfN9T�W�d/}�NS_`_x¼�iXN � TON9izk:dy¿�^ak<\Ok"dZW �� G *¡ �
}3LO^`P�L1PSRGctcfN9rfV|RGTOiOr�WfRvd:W�opVO^aPSdU_�^`T�Weced©¼ WeN¢WecfdULONSiXcedU_£dUTOwU\O_mdUcJiO^`rtWect^abO\�We^aRUT���WfLON<^`iON�dU_ªWeN¢WecfdULONSiXcedU_
dUTXwG_aN �Ð *¡GÊ � �¢��¦�^`TqdU_`_`oG�yRGTONMctNSP9RGwGTO^`�SNSr�WfLqdZW�WfLON�WeN9k:V|NScfdZWe\XcfNMiON9V�N9TOiONSTXPSNJRUYµWeLONJ��^ ¼�Ñ�¼½È�iO^ar�Wect^x¼
bO\�We^aRUThrfNSN9k:r�WfR5b�NMrt^awGTO^ � P�dZT]Wf_`oÆ}~NSdU�UN9cIWfLqdUT<WfLON3RGTONMRUYµWeLXNJ��^x¼½Ñ�¼½��^OdZTOi:Ñ�¼½��^x¼½ÑuiO^ar�Wecf^`bO\XWf^aRGTOr9�
KMLONn��^x¼½Ñ�¼�� � � $ È�� ��d��ÆdUTOwG\X_mdUc�iO^`rtWect^abO\�We^aRUTOrÆdZW<àG¸U¡G¡s¤ �°¦�^`wO�(âX� ¾Ziµ��VOcfN9rfNST�W<{UNSc�o�rt^ak/^a_adUcrtLqdUV|NSrh}3^`WfLld¥rt_a^`wGL�WhrfLO^xY�W<WeR¥_adUcfwGN9chdUTOwU_aNSr�Y�RGc<WeLON(rtR�iX^a\Ok rf^a_`^aPSdZWeN:_a^a[]\O^`iÒ�Q��T�b|RUWfL�PSdUrfN9r/d
bOctR�dUi¥k:dy¿�^ak<\Ok�P�dUTQb|N/rtNSN9T�dZWÆdUTOwU_aNSr�b|N9W�}�NSN9Tu *¡Gã � dUTXig G ©¸ � �/Ó k:dy¿�^akA\Ok�^`TQWfLO^ar5cfdUTOwGN
rtLOR*}3r�WeLqdZWS�O^aT�b�RUWfL(P�dUrtNSr9�XWeLON5P�LXNSk/^artWfcto:RUY�dAW�}~RZY�RG_ainP9R�RUcfiO^`TqdZWeN9i(R�¿�opwGN9T(}3^`WeLvd�_aRGTON�VqdU^ac�^ar
ctN�dU_`^a�SN9iÒ�<KMLON�rtLO^`Y�W�RUYBWfLON�k:NSdUTQdUTOwG_`N<WeRsd(LO^awGLXNSc�{ZdU_`\ON<Y�RGc�WeLXN/rtR�iX^a\Ok�rf^a_`^aPSdZWeN�^ar5PSN9ctWedU^aTO_xo
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}3LONSctN " % � � $ ��^°�¹Ñ<�¨È���dUctN7WeLXN1PSRGLON9cfN9T]WsTON9\XWectRGTjrfPSdZWfWfNScf^`TOw�_aN9TOwUWfLOr(dUTOi � 
 ��^ar:WeLON7WfLONSctk�dZ_
d�{GNScfdUwGNZ�(KMLON�rtP�dZWtWeNSct^aTOw³_aN9TOwUWeLXr�}�NSctN:WedU�UN9T!Y�cfRGk Z3N9Y½�1Ç �J^mÊ�¸�ËB}3LONSctN "���� $ ¡ �¨¶X �¶�ÊX  �Á *¡ ��� 
k³� "�� $ ¡ �¹¸ZãG¡Gà��j �¡ ��� 
 k?dUTOi%"�� $ & ¡ � àG¾Z¶ �  *¡ ��� 
 k dUcfN(ctNSV|RGctWfNSiÒ��Ó-{GNSc�ol^ak/V�RUctW�dZT]WY�N�dZWf\OcfN�Y�RGcIWfLON�NÀ¿�V�N9cf^ak/NST�WedU_|{UNSct^ � PSdZWe^`RGT�RUY WfLON�rt^ak<\X_mdZWf^aRGT�^arBWeLXN�cfN9VO_mdUP9NSk/NST�W�RZY L�o�iXcfRGwGN9T(b�o
^`WfrI^`rfRUWfRGV|NJiXNS\XWfNScf^`\Oks����^`TOPSN3WeLON3P9RGLONSctNST�W�rtP�dZWtWeN9cf^aTXw�_`NSTOwUWfL:RZYÒiON9\XWeN9cf^a\Xk�� "�� $ ¡ �¨â�¾�  �n *¡ ��� 
kn�3^ar�[p\X^`WeNAiO^`º�NSctNST�W�Y�cfRUkÂWfLqdZW�RUYBL�o�iXcfRGwGN9TÒ�ÒWeLXN<PSRGT�Wfcf^abX\XWe^`RGTzRUY�WfLON<L�opiOcfRGwUNST¥dZWfRGk:rJWeRnWfLON
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iO^ar�Wect^abO\XWf^aRGTXr�}3^`WeL(WfLON�RGTONSrMY�RG\XTOi³^`T(WeLON�rfRpiO^`\Ok�rt^a_a^`P�dZWfN�_`^a[]\O^ai»�
¦�^awU\OcfN9r�âX�x *¡Gd<dZTOinb(VOctNSrfN9T�WMWeLON��p^x¼�Ñ�dZTOivÑ�¼���^|iO^`rtWect^abO\�We^aRUTOrIY�RUc�WeLXN�W�}~R<WfNSk/V�N9cedZWf\OcfN9r�RUY WfLON
L�o�iXcfRG\Orhrt^a_`^aP�d(_`^a[]\O^ai»� ä RUWeL!PSRpRGcfiO^`TqdZWf^aRGT¥VOctRGbqdUbO^`_a^xWe^aN9r5PSRGT � cfk WeLON:VO^aP¢We\OctN�iOcfd�}3T!Y�cfRGk WfLON
dUTqdU_xoprf^ar5RZY�WfLONhVOcfN¢{p^aRG\Or�[]\qdUT�Wf^`We^`NSrY`�KMLON�rf^`_a^aPSd�TON¢W�}~RGct�1^ar5r�We^a_`_�VOctNSrtNST�WÆ^aT1WeLONhL�opiOctRG\OrÆrf^a_`^aPSd
_a^`[p\X^ai1rf^`TOPSN�RGTXN � TXiOrÆdsk:dy¿�^ak<\Xk�RUY�WeLON:��^ ¼�Ñ iO^ar�Wect^abO\XWf^aRGT¥dyWAd(P9R�RGctiO^aTOdZWe^`RGT1RUYIY�RG\Oc�dUTOi�d
k�d©¿X^`k<\Ok-RUY�WfLON�Ñ�¼���^ÒiX^artWfcf^`bO\XWe^`RGTvdZWJdhPSRpRGctiO^aTqdyWe^aRUTnRUY�W�}�RO�
��TgdUwUcfNSN9k:N9T�Wh}3^`WeL�WfLONnWeN9k:V|NScfdZWe\XcfN(iON9V�N9TOiONSTXPSNsRUY�WfLON¸ZJÌ5¦�rhdUTOilRUY3WfLONvdUTOwG_`NniO^`rtWect^abO\p¼
We^`RGTOrS�ªWeLXN/P9R�RUcfiO^`TqdZWe^`RGT1iO^`rtWect^abO\�We^aRUTOr5b�N9PSRGk/N�bOcfRGdUiONSc�dUr5WeLXN/WfNSk/V�N9cedZWf\OcfN�^ar�^`TOPSctN�dUrtNSiÒ��¦µRUc
WeLONMLX^awGLON9c�WfNSk/V�N9cedZWf\OcfNZ�GWeLON3�p^x¼�ÑuiO^`rtWfcf^abX\XWe^`RGTArtLOR*}3rIrt^awGTX^ � PSdUT�W�PSRUT]Wfcf^`bO\XWe^`RGTOr�dZW�PSRpRGctiO^aTqdyWe^aRUT
T]\Ok<b|NScfr�RUYBWfLOcfN9N:dZTOi � {GN/dUTOi1WfLON/Ñ�¼���^�iX^artWfcf^`bO\XWe^`RGTzrtLOR*}3rÆP9RGT�Wect^abO\XWf^aRGTXr5dZWÆdnPSRpRGctiO^aTqdyWe^aRUT
RUY�RGTONU�
��T!dZiOiO^`Wf^aRGT»��WeLXN�Ñ�¼½��^�PSRpRGctiO^aTqdyWe^aRUTzcfN¢{GN�dZ_ar�WeLXN/rtV�N9PS^adZWe^`RGT1RUYIWeLON<}~dZWeN9c�k:RG_`NSP9\O_aN9rS�Òrt^aTOP9N/RUTON
iORpNSr/TORUW � TOigd1rf^awUTO^ � PSdUT�W/PSRGT�Wect^abO\�We^aRUTldZW:d¥P9R�RUcfiO^`TqdZWe^`RGT�T]\Ok<b|NSc�RUY��SNSctRO��KMLONSctN9Y�RGctNsWfLON
N¢¿�^ar�WeN9TOPSNsRUY�Y�ctNSN(}~dZWeN9c/k/RG_`NSPS\X_aNSrAP�dUT�b�NvNÀ¿XP9_a\OiXNSiÕ��dzY�cfNSN(}~dZWeN9c�k:RG_`NSP9\O_aNnLOdUr��SNSctR�rt^a_`^aPSRUT
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TON9^awGL]b|RGc��À����RUWfN�WfLqdZW�^aT7ctN�dU_`^`W�onWfLONAT]\Ok/NSct^aPSdU_ {UdZ_a\ONÆ^arJTORGT�¼ �SN9cfR1��bO\XW�WeRpR�rfk:dU_`_ÒWeR�b|N�{�^`rf^`bO_aN
^`T³WeLXN � wG\OctN*��b|NSPSdU\OrtN<RUY�WeLXN<VOcfN9rfN9TOPSN�RUY3¯��t«U® �¢­��¢®q¯£}~dZWeN9c�k/RG_aN9PS\O_`NSrJ^aT7WfLONA_`^a[]\O^ai7dZW5àG¸U¡G¡�¤h�
��T�P9RGT�WecfdUrtWS�BWfLON�P9RGT�Wect^abO\XWf^aRGT�dZWhd7P9R�RUcfiO^`TqdZWe^`RGTQRUY3RGTONn^`rActRG\OwGLO_xo �� dZWhb|RUWeL!WfNSk/V�N9cedZWf\OcfN9rS�
P9RGcfctNSrfV|RGTOiX^aTOwnWfRvWfLON<Y�cedZP9We^`RGT1RUYIWeLONhTXRGT�¼�bXcf^aiXwG^aTOw�R*¿popwGN9TOr�^aTzWeLXN/r�oprtWeN9k§WeLqdyW5PSRGk/V|NSTOrfdZWeN9r
WfLON�P�LqdUcfwUNSr3RUY£WeLON�NS^`wGL�WJL]opiOctRGwGN9T7dZWfRGk/rM^aT(WeLON5Y�RGctk�RUY�Ñ�¼½È�wGctRG\OVOr9�
��^`TOPSN�WeLONMiO^`rfrtRG_a\XWf^aRGTAVOcfRpiO\OP¢W�RUYµ}�dyWeNSc�^`Thrf^`_a^aPSd�^`r�dU_ak/RGr�W�NÀ¿XP9_a\Ort^`{UNS_`oAk�dZiON�RUY»��^ ¼�Ñ5ÈÁ\OTX^`Wer9�GWeLON
iO^`rfrtRG_a\XWf^aRGT7k:N9P�LqdUTO^`rfk ^`r�rf^`k:^`_mdUc3WeRnWfLqdZW�RUYIiO^`rfRpiO^a\Xk�R�¿�^aiONh^`TzWeLON�����¶v_a^`[p\X^aiÒ�ÆK�RvP9RGk:VOdUcfN
WfLONSrtN�W�}�R�k/NSP�LOdUTO^artk:r9�XWeLXNA�p^x¼�Ñ	dUTOi³Ñ�¼���^»PSRpRGcfiO^`TqdZWf^aRGT(T]\Ok<b|NSctr3RUY�WfLONÆL]opiOctRG\OrJrf^`_a^aPSdA_a^`[]\O^ai
dUTXizRUYBWeLONArfRpiO^a\Ok�WfN9Wecfdy¼�rt^a_`^aP�dyWeNÆ_a^a[]\O^`i7dyW�à�¸U¡G¡�¤ dZcfN<VOctNSrtNST�WeN9i�^`T1¦�^awUrS�5âX�x *¡UPAdUTOi1i�ÇÔ��re¡X 9Ë²�
_jLON9T:P9RGk/VqdUcf^`TOw�WeLXNSrfN3W�}�R�r�o�r�WeN9k:r9��WeLXNJP9RGTOP9NST�WecfdZWe^`RGT:RZY»rtR�iO^`\Ok dyWeRGk/r�RUY� *àX�¨à�k/RG_ �	^aThWeLON
����¶�k/NS_xWJdUTOi³WfLONÆPSRGTOP9NST�WecfdZWe^`RGT7RZY�L�o�iXcfRGwGN9T1dZWfRGk:r3RUY�¾��¨ã:k/RG_ ��^aTvWeLONÆL�opiOcfRG\Xr�rf^`_a^aPSdhk:N9_`W
rtLORG\O_`i�b�N�WedU�UN9Tl^aT�WeR¥dUP9PSRG\XT]WS��KMLXNs��^x¼½Ñ�P9R�RUcfiO^`TqdZWe^`RGT!iX^artWfcf^`bO\XWe^`RGT!LOdUr<bqdUrt^aPSdU_a_xoQWfLONnrfdUk:N
rtLqdUV|N<Y�RGc�b|RUWeL1r�oprtWeN9k:r5}3^xWeL¥dnPS_`N�dUc�k�dy¿�^`k<\Ok�dZW�dnP9R�RGctiO^aTOdZWe^`RGT7T]\Ok<b|NSc�RUYI¶(N9{GN9TQWfLORG\OwUL
WfLONAiO^`rtWfcf^abX\XWe^`RGTsY�RUc�����¶n^ar9��rtRGk/N9}3LqdZW�bOcfRGdUiONSc9��KMLONhÑ�¼½��^ªPSRpRGcfiX^aTqdZWf^aRGTsVOctRGbqdUbO^`_a^xW�o(VOcfN9rfN9T]Wfr
r�WecfRUTOwGNSc5iX^`º�NScfN9TOPSN9rS� ä RZWeL¥iO^ar�Wect^abO\XWf^aRGTXr�Lqd�{GNhWeLXNS^ac5k:dy¿�^akA\Ok�dZW�á¥��^aTXiO^aPSdZWe^`TOw:WfLqdZW�^aT1b|RUWfL
PSdUrfN9r�WeLXNArf^`_a^`P�dhTON9W�}�RGct�³^`r�r�We^a_`_ VOcfN9rfN9T]W���bO\XWJWeLXN<dUbOrtRG_a\�WeN�{UdZ_a\ON9r�dUctNA[]\O^xWeNÆiO^`º�NSctNST�W��3��T7b|RUWfL
PSdUrfN9r�WeLXNnÑ�¼��p^�VOcfRGbOdUbO^a_`^`W�osY�RGc�Lqd�{p^aTOwsRGTON/rf^`_a^aP9RGT¥TONS^`wGL]b�RUcÆiXN9{p^mdZWfNSrÆrf^`wGTO^ � P�dUT�We_xo7Y�ctRGk �SN9cfRO�
KMLO^`r�^`TOiO^aPSdZWeN9rJWfLON�Y�RUcfk:dZWe^`RGTvRUYIÑ � ^aTsWeLONAL]opiOctRG\Or�k/NS_xW�dUTOizN9[p\X^`{ZdU_aN9T�W�R�¿po�wUNSTzW�opV�N9r�^aTsWeLON
����¶:k/NS_xWA��LON9cfN�dyY�WeNScJiON9TORUWeN9i7b�o ��d�Ñ � �À��� Y�WfLON�iX^arfrtRG_a\�We^aRUTsVXcfRpiO\OP9W3}~dUr�NÀ¿�PS_a\Xrf^`{UNS_xovwG^`{UNST7b�o
Ñ � dUTOi ��d�Ñ � �qWeLON�P9R�RGctiO^aTOdZWe^`RGTvVOcfRGbOdUbO^a_`^`W�o/}~RU\O_aisPSRGctcfN9rfV|RGTOi7WfR/WfLON � �§[ � �¥cedZWf^aR�RGcMWeR�WeLON
������[�� ��cfdZWe^`RO�qcfN9rfV|NSP9Wf^`{UNS_`oU��}3LON9cfN � �£� � �!dUTOi �����5dUcfN�WeLXN�T]\Ok<b|NSc�RUY�L�opiOctRGwGNST»�»R�¿po�wUNST1RGc
rtR�iO^`\Ok"dyWeRGk/r3^aT(WeLONÆiO^xº»N9cfNST�WJrtopr�WeNSk/rS�~KMLONSrtNAcedyWe^aRUr3dUcfN�NS[]\qdZ_ªWfR � Ï

� 
 $ ¡ � áGáGáAY�RGcMWeLONÆrfRpiO^`\Okrt^a_a^`P�dZWfN�_a^`[]\O^ai/dUTOi/WeR �
	 
 $ ¡��` ©áU¸�^`T/WfLON�L�opiOctRG\Or~rt^a_`^aP�d5RGTXNU�B¦�^`wG\OcfN3â��` *¡Zi�rfLXR©}3r~dÆP9RGT�Wect^abO\XWf^aRGT
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N¢¿�LO^`bO^`Wfr~d�VOcfRUbqdUbO^`_a^`W�o�RUY�� � rf^`WfNSrIRUY ¡��¹áGáZÊ ��¡X�¨¡Gâ�á�dZW�àG¡G¡U¡�¤�dZTOi:RZY ¡X� áUâGÊ �Õ¡X� ¡G¸G¸5dZW�àG¸U¡G¡�¤h�
cfN9rfV|NSP9Wf^`{UNS_`oU�BKMLON�PSRUT]Wfcf^`bO\XWe^`RGTOr�dZW�� $ á�RUY£¡X�¨¡�áUÊ �Ð¡X�¨¡�áGáÆdZWMàG¡U¡G¡A¤
dUTOi�RUYª¡X�¨¡�áUà �
¡X�¨¡X *â�dZW
à�¸U¡G¡�¤�dZcfN3cfN9_mdZWf^`{GN9_`oArfk:dU_a_°����T/VqdUc�We^aP9\O_mdZcS�GWeLXNSrfNJPSRUT]Wfcf^`bO\XWe^`RGTOrBdUctN3rfk:dU_a_`NSc�WfLqdUT �� � �� � $ ¡ �¨¡Gâ�á��WeLON5VXcfRGbqdZbO^a_`^`W�o<WfLqdZW�W�}�R�È�dUk/RGTOwAWfLON�N9^awGL�W�RZY£WfLON�r�o�r�WeN9k�dUcfN�Y�RG\OTOinRUTnWeLON�rfdUk/N���^�WfN9WfcedULONÀ¼
iOcfRUTÒ�q}3LO^aP�Ls^aTOiX^aP�dyWeNSr�WfLqdZW3WeLXNA�p^x¼�Ñ�¼�È�wGcfRG\XVOrMWeNSTXisWfR�d�{GRU^aisN�dUP�L³RUWeLON9cS�IÌ�\ON5WeR�WeLXN�dZbOrfN9TOPSN
RUY�P9RGT�Wect^abO\XWf^aRGTXr3dZW�� $  AdUTXi�� $ ¡X�ORUTON�PSdUTsN¢¿�PS_`\OiON�WeLON�V|RGrfrt^abO^`_a^`W�o/Y�RGc3d�PS_`\OrtWfNScf^`TOw�RUY�Ñ�¼�ÈwGcfRU\OVOr3RGTvrfV|NSP9^ � P�rf^`_a^`PSRGTvdZWfRGk/rS� Ö RGTXrfNS[]\ON9T�We_`o³dhcfN9_mdZWf^`{UNS_`o:LORGk/RGwGN9TONSRU\OrMiO^ar�Wect^abO\XWf^aRGT(RZY�WfLON
Ñ�¼½ÈEwGctRG\OVOrMR*{UNScMWeLON5rt^a_`^aPSRUT(dZWeRUk:r�^`r�RGbOrtNSc�{GNSi»� ä N9rf^`iONSr9�qTORUWeN�WfLqdZWMRUTON �ÆÏJrf^xWeN�^`TnWeLON5r�oprtWeN9k
}~RU\O_ai/wG^`{UNJdÆVOctRGbqdUbX^a_a^xW�oARZY �� � $ ¡ �¨¡GàGà�}3LO^aP�L/^arB_adUcfwGN9c�WeLOdUT/WfLONJVOcfRGbOdUbO^a_`^`Wf^aNSr£Y�RGc � Ï VOctNSrfN9T�WeNSi^aTs¦�^`wO��âX�x G G��KMLO^`r3^aTOiO^`P�dZWfNSr�WfLqdZWMWeLXN � Ï rf^`WfNSr3iOR/TORUW3NÀ¿X^`rtW3WeLXcfRG\OwULORG\XWMWfLON5Weced �tNSP9WfRGcf^`NSr9�
KMLON#� � rtV�N9PS^aN9rhiO^ar�Wect^abO\XWf^aRGTQ^ar�N¢¿�V|NScf^`k:N9T�W�dU_`_`oQdUP9PSNSrtrf^`bO_aN�}3^xWeL � Ø Z rtV�N9P9WfcfRGrtPSRGV�oG��¦µdUcfTOdUT
�¢¯�« ��� ÇÉ¦µdGã�¾©Ë�Lqd�{GN7iON9WfNScfk/^aTXNSigWfLONSrtNz[]\qdUT�We^xWe^aN9r:Y�RGc/L�opiOcfRG\Xrnrf^`_a^aPSdQwU_mdUrtrfNSr/Y�cfRGk Ï	� ��^ � Ø Z
rfV|NSP¢WecfRUrfPSRUV]oU��KMLXNS^ac~redUk/VO_aN9r�PSRUT]WedU^aTXNSis¾��¨Ê<dUTOisáy¶O�` 5k/RG_ � È Ï Ñ
dUTOinWeLXN�k:NSdUrf\XcfNSi � � VOcfRUb�¼
dUbO^`_a^`Wf^aN9rI}�NSctN�¡�� ¡GãUâ �l¡ � ¡U¡Gã<dUTOis¡ � áUà�¸+��¡�� ¡�áU¸��XctNSrfV|NSP¢We^x{GNS_xoG�qNZ�¨wO��{ZdU_`\ONSr�WeLqdZWJdZcfN�rt^awGTO^ � P�dZT]Wf_`o
_aR*}�NSc5WeLqdZT¥WfLON � � VOctRGbqdUbX^a_a^xWe^`NSr3Y�RG\OTOi¥^aTzWfLON�VOcfN9rfN9T]WÆr�We\OiXoU�hKMLO^ar�k/^awGL�W�b�NhiO\XN�WfR(WeLON<Y�dUP¢W
WeLqdyW�^`T/WfLONJredUk/VO_aN9r�RUY§Z3N9Y½�MÇ�¦µdGã�¾*ËµRGTO_xohLqdU_xY»RGcB_`NSrfrIRUY�WeLONM}~dZWeN9c�k/RG_aN9PS\O_`NSr�}�NSctN�iO^`rfrfRU_`{GN9i�^`T]WfR
Ñ5ÈuwGcfRG\XVOrS��¦qRGc�WeLON�¾��¨Ê�k:RU_ �ÐÈ Ï Ñ�rfdUk:VX_aNU�ZWeLON3dU\�WeLORGctr�Y�RG\OTOi/d�cedyWe^aR5RZYÒÑ5ÈuR*{GN9cIÈ Ï ÑjRUY� K[� dUTOi�dUT¥N9{UNSTQ_aR*}~N9c5{UdZ_a\ON<^`T1WeLON/áZ¶X�` �k/RG_���È Ï Ñ rfdUk/VO_aNZ�h��^`TOPSN<WfLON�redUk/VO_aN9r�}~N9cfN�VOctNSVqdUctNSidZW�RGTO_`oz ©¸G¸U¡�� Ö �µWfLONSrtNAiO^xº»N9cfN9TOPSNÆ^aTvWeLON�PSRGTXPSNST�WfcedZWf^aRGT³RUY�WfLON � � rtV�N9PS^aN9r�k/^awUL]WJb|N�iX\ONÆWfR:WfLON
iO^`º�NSctNSTOP9N<b|N9W�}�NSNSTzWfLONANÀ¿�V�N9cf^ak/NST�WedU_£WfNSk/V�N9cedZWf\OcfNAdUTOisWeLON�VOcfN9rfNST�W�rt^ak<\O_adZWe^`RGTnWeN9k:V|NScfdZWe\XcfNSr9�
KMLONhVOctRGbqdUbO^`_a^xWe^aN9rMWeR � TXi1R*¿popwGN9T�dyWeRGk/r�RUYBiX^`º�NScfN9T�W�W�opV�N9r5iO\Ocf^`TOw�WfLONAWecfd��tNSP¢WeRGct^aN9r�dZW�àU¡G¡G¡�¤
dUTOi�à�¸Z¡G¡�¤u}�NScfN3dZ_arfR�N9{ZdU_`\qdZWeN9iÒ����TAVqdUctWf^aP9\O_mdUcªWeLXN�dUVOV|N�dZcedUTOP9N�RUYµ^`T]WfNSctk:N9iO^mdZWfN�r�W�dZWfNSr�_`^a�ZN���^ ¼�Ñ
iqdUTOwU_a^aTXwnb�RUTOiOr�dUTOi�Ñ5àGÈ�Wfcf^aP9_a\Or�WeN9cfr5dUr�}�NS_`_�dUr�}~dZWeN9c5R�¿�opwGN9TOr���}�Ñ���P�dZTQLOd*{UN�PSRGTOrtNS[]\ON9TOPSN9r
Y�RGc3WeLONÆL�o�iXcfRGwGN9TziO^xº»\Ort^aRGTs^aTvWeLXN�k/NS_xW���¦�^awG\OctN�âX�x ©á/rtLOR*}3r�WeLXN�VOctRGbqdUbX^a_a^xW�onRUY � TOiO^`TOw(Ñ � dUTOi
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� W�rtLORG\O_`i�b|NhcfN9P�dU_`_aNSi1WfLqdZWÆdviO^artrfRG_`\XWe^`RGTzRUY~dU_a_�L]opiOctRGwGN9T!dZWfRGk/r5^aT�WeR³Ñ�¼½È wGctRG\OVOr5}�RG\O_`iQwU^`{GN
dUT!N¢¿XdUP9W<Tp\Xk<b�N9c<RUY3N9^awGL�W<Ñ � ��WeLON�Tp\Xk<b�N9cARUYJÈ�dZWeRGk/r��À�³Ó�r<^`WAP�dUT!b�NnrtNSN9T�^aT�¦�^`wO�³âX�` *áUdX�
WfLON�VOcfRGbOdUbO^a_`^`W�o/iO^`rtWect^abO\�We^aRUT(^arMrfLX^`Y�WeN9isWfR*}�dUctiOrM{ZdU_a\ON9r3rfk:dU_a_`NSc~WfLqdUTvNS^`wGL�WJdUTOivWeLqdZW�dZWJàG¸U¡G¡h¤
WfLONhk�d©¿X^`k<\Ok�^ar5TORZW�N9{GN9T�dZW�N9^awGL�WS�A��TQPSRGT�WecfdUrtWS� WeLON�T]\Ok<b|NSc5RUY�Ñ5àGÈ PS_`\OrtWfNSc5^`TOPSctN�dUrtNSr�}3^`WeL
^`TOPSctN�dUrt^aTOwnWfNSk/V�N9cedZWf\OcfN³�°¦�^awO�hâ��` ©áybµ�¢�/��^`TOPSNhWfLON�Tp\Xk<b�N9c�RUY�Y�ctNSN:Ñ�¼½È wGctRG\OVOrÆdUTXiQY�ctNSNh}�dyWeNSc
k/RG_aN9PS\O_`NSr�^`r3TONSwG_`^awG^`bO_aNZ��RUTON�PSRGTOP9_a\OiXNSrMWeLqdyWJWfLON�iONSP9cfNSdUrfN�^aTvPSRGTXPSNST�WfcedZWf^aRGTvRUY�Ñ � dZW3LO^`wGL(WeN9k�¼
V|NScfdZWe\OctN:^`r�iO\ON�WeR³d³iO^`cfNSP¢WÆPSRGT�{GN9cfrt^aRGT�^`T�WeR7Ñ�àUÈ P9_a\Or�WeN9cfrS��KMLON�^`k:V|RGctWedUT�W�cfNÀ¼�iON9P�d�o¥RUY3Ñ5àGÈ
P9_a\Or�WeNSctr�^`T�WeRAÑ �9�p}3LO^`P�L:}3^`_a_Ob|N�VXcfNSrtNST�WeN9i(^aT���NSPZ�BâX� á��]rfNSN9k:rBWeR�PSRGT � cfk WfLO^arBL�opV�RUWfLONSrt^ar9��¦qctRGk
¦�^`wO��âX�` �¡5dUTOihWeLON3rt^ak<\O_adZWe^`RGTARZY�VX\OcfN3rf^`_a^`P�d�dZW�à�¸U¡G¡5¤�Ç ä NS¡X SË°��^`W�^`r��]TOR*}3T/WfLqdZW�WeLXcfNSN3rt^a_a^`PSRGTAPSRZ¼
RGctiO^aTOdZWeN9i:R�¿popwGNST(dyWeRGk/rIdUcfNJLqdUctiO_`ohVXcfNSrtNST�W��BKMLONJWect^aPS_`\OrtWfNScBrf^xWeN3Y�RGcfk:dZWf^aRGTh^`r�LON9TOPSNJY�dUPS^`_a^xW�dZWfNSi
b�o�WeLON�VOcfN9rfN9TOPSN5RUYÒL]opiOctRGwGN9T(dZWeRUk:r9�BÑ�b]{p^`RG\Orf_xohWeLON�Ñ�¼½ÈjwGcfRG\XVOr~P9RGTOrtWf^`Wf\XWeN �tiON�dZi�¼�N9TOi�¼�VX^aNSP9NSr �
dUTXi¥dnLO^awGLXNSc5dUTXwG\O_mdZc�k/RGbO^a_`^`W�onY�RUc5dUTQÑ � R*¿popwGN9T¥WfLqdUT1Y�RGc5d ä Ñ RGTXN<P�dUT¥b|N<N¢¿�V|NSP¢WeNSi»�<KMLO^ar
LO^`wGLON9c�dUTOwU\O_mdUc�k:RUbO^a_`^`W�ovNSTOdUbO_aN9r�WeLON�dZVOVOcfRGdUP�L1RUYBWeLON/Ñ � WfRvdUTORUWfLONSc5rt^a_a^`PSRGT7dZWeRUk dUTXiQLXNSTOP9N
WfLONMY�RGcfk:dZWe^`RGT<RUYÒd�Wecf^`PS_`\OrtWfNScS��KMLONJ_aR*}~N9cBk:RGbX^a_a^xW�oÆRUY ä ÑEdZWeRUk:r�rtNSNSk/rBWeR�rf\OVXVOcfN9rfr~WfLO^ar�VOctR�P9NSrtr
^`T:VO\XcfN�rt^a_`^aP�d���KMLON�cfNS_adZWe^`RGT/RUYÒWeLXN�Ñ5àGÈ�PS_a\XrtWeN9c~dZTOi�WeLXN�W�}�R<k:N9k<b|NScfN9i�ct^aTOwGrB}~dUr�dU_`rfR�rtWe\XiO^aN9i
dUTXinrf^`wGTO^ � P�dUT�W�PSRGctcfNS_adZWe^`RGT�}�dUr�Y�RG\OTOinrt^aTOP9N�k/RGcfN3WeLOdUTnLqdU_xY RUYÒWfLON�Ñ5àGÈjPS_`\OrtWfNScfr~^arIVqdUctW~RUY W�}�R
k/NSk<b|NSctNSi³cf^aTXwGrS��KMLXNAN¢¿�^`rtWeN9TOPSNARUYI��^ ¼�ÑÐiqdZTOwG_a^`TOw�b�RUTOiOrJLqdUr�b|NSN9TziON9k:RGTXrtWecfdZWeN9i7^`Tz¦�^`wO�MâX� ¸��
��TA¦�^awO�£âX�x *à3WeLONIWeNSk/V|NScedyWe\OctN�iON9V�N9TOiON9TOPSN�RZYOWeLON�VOcfRUbqdUbO^`_a^`W�o�RUY � TXiO^aTOw�d�wU^`{GN9T<T]\Ok<b|NSc£RUYOWfLONSrtN
R�¿popwGNSTsW�o�V|NSr�^aTvWeLONÆL�opiOcfRG\Xr�rt^a_a^`P�dh_a^`[]\O^ai(^`rJVXcfNSrtNST�WeN9iÒ�d_jLON9cfN�dZr�dZW�àG¡G¡U¡:¤ÐWfLONÆk�dy¿�^`k<\Ok�RZY
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WfLONAiO^`rtWfcf^abX\XWe^`RGT7^`r�dZW��SN9cfRO��^`W�rtLO^`Y�Wfr�WfR(d/{ZdU_`\ONARUY�W�}�RvdZW�à�¸U¡G¡�¤ dZTOi7WeLXN<VOcfRUbqdUbO^`_a^`W�o�WeR � TXi
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�SN9cfRsiqdUTOwG_`^aTOw�b�RGTXiOr�dZW5WeLX^ar�WeN9k:V|NScfdZWe\XcfNh^ar�rfk:dU_a_°�AÈJNSTOP9NU�ªWeLON<Y�RGctk�dyWe^aRUTzRUYBWeLON9rfN�rfV|NSP9^aN9rÆ^`r
dUT!N¢º»N9P9W�RUY~WfLON/NS_aN¢{ZdZWeN9i�WeN9k:V|NScfdZWe\XcfNU�(��^aTOP9NhWeLO^`r�r�Wecf\XP9We\XcedU_�Y�N�dyWe\OctN:^`rÆTXRUW�Y�RG\OTOi�^aT�dsVO\XcfN
rf^`_a^aPSdÆ_`^a[]\O^`iÒ�GWeLON�[]\ONSr�We^aRUT(RUY ^`Wfr�RUcf^awU^aT�NSk/NSctwGNSr9�IKMLXN�N¢¿�^`rtWeN9TOPSN�RUY WeLON9rfN�iOdUTOwG_`^aTOw�b|RGTOiOr�k:^`wGL�W
b�N�iO^actNSP¢We_`on_a^aTX�UNSisWeR�WeLONÆY�RGcfk:dZWf^aRGT(RUY�WeLONAÑ5àGÈ	P9_a\Or�WeN9cS�J��^`TOPSN�WeLON9rfNÆWecf^`PS_`\OrtWfNScJ\OTO^`Wfr3^aTOP9cfN�dZrfN
WeLON5P9R�RUcfiO^`TqdZWe^`RGT/RUYªWeLON�R�¿popwGNSTsdZWfRGk Y�cfRGk W�}~R<WfR<WeLOctNSNZ�XWeLON�rtoprtWfNSk�dZWtWeN9k:VXWfr~WeRhP9RGk/V�N9TOredZWfN
WeLO^`r5rtWfRG^aP�LO^`RGk/N9Wec�o³{p^`RG_mdZWf^aRGT»�A�p^aTOP9N<WeLONhP9R�RGctiO^aTOdZWe^`RGTzRUYBWeLXN/L�opiOctRGwGNST�dUTOi¥rt^a_a^`PSRGTzdZWeRGk/r5dUctN
cedUctNS_xoh{�^`RG_mdyWeNSi»�]WfLON�dZVOV�NSdUcedZTOPSN�RUYÒWeLXN5��^ ¼�Ñ·iqdZTOwG_a^`TOw�b�RUTOiOr5��}3LONSctN�ÑELqdUr�RGTO_xo�RGTON�TXNS^awULpb|RGce�
^arMP9NSctWedU^aTX_`o(dZrfrfRpPS^adZWeN9isWfRhWeLONÆdUVOV|N�dZcedUTOP9N�RUY�WfLON�Ñ5àGÈ�PS_`\OrtWfNScfr9�
��R*}	WeLqdZW�WeLON<NÀ¿�^artWfNSTOP9N�RUYBWeLON��p^x¼�Ñ iqdZTOwG_a^`TOw�b|RGTOiXr�^ar�N¢{p^aiON9T]WS�ÒWeLONA[p\XNSrtWf^aRGT¥RUY�WfLONS^`c�PSRUT]Wfcf^ ¼
bO\XWf^aRGT!WfR1dUT�N¢{GNST�Wf\qdU_~Y�dUr�W<L�opiOcfRUwGNSTliO^xº»\Ort^aRGT�NSk/NSctwGNSr9�¥Ì�R³WeLXNSrfN(iOdUTOwG_`^aTOw³b�RGTXiOrArtNSct{UNsdUr
dUPSP9NSVXWfRGc:dUTOiliORGTORUc/r�W�dZWfNSrhY�RGc�L�opiOcfRGwUNST �§¦µctRGk?¦�^awGr9�lâX�¹¸1dUTXigâX�¨âX�IRGTONv�]TOR*}3r/WfLqdZW:��^ ¼�Ñ
iqdUTOwU_a^aTXw�b|RGTOiOr5NÀ¿X^`rtW5b|RUWfLz}3^`WeL¥d/}~NSdU�zb|RGTOizWeRndnrf^a_`^aP9RGTzdZWfRGk�dUTOiz}3^`WfL¥d:}�N�dU�zb|RGTOizWfR(d
L�o�iXcfRGwGN9T1dZWfRGk³� ä \�W�WfLONAdZTqdU_`oprt^arMRUY�WeLONÆcfN9PSRGk<bX^aTqdZWf^aRGT(RZY�WeLXNSrfN�rf^xWeNSrJrfLXR©}3r3WeLOdZW�RUTO_`ondUb�RU\XW
 ©¾ ��RUYIWeLXNhiqdUTOwG_`^aTOw�b�RGTXiOr�cfNSP9RGk<bO^`TON<WeRsdvÑ � rf^`WfN�dUTOiQãGà ��ctNSP9RGk<bO^`TON<WeRvd ä Ñ rf^`WfNs��rtNSN
��NSPZ�BâX� áG�¢��KMLON3_mdUr�W�R�¿�opwGN9T:rtV�N9PS^`NSr�WeR5b|N3VOcfN9rfNST�WfNSi�LXNScfNM^`r�WeLON�}~dZWfNScBR�¿�opwGN9Tz��}�Ñ��¢�GÓ�rBdU_actN�dUiXo
iO^artPS\OrtrfN9i³^`T:WeLXN�^aT�WectR�iX\OP9Wf^aRGTÒ�]WeLXNSrfN5\XTO^`Wfr�dUctN�rf\OVXV�RGrtNSi(WeRAVO_md�o:dAiON9PS^art^`{UN5cfRG_`NJY�RGcIWeLON�VOcfRUWfRGT
WecfdUTOrfV|RGc�W��1Ñ�TONndU_artR7�]TOR*}3r<Y�cfRGk§WfLON(ÈM¼½È ZJÌ5¦ � cfrtWAV�NSdU��dZWhà�¸Z¡G¡7¤$�°¦�^awO�sâX�¨à���WfLqdZWArf\OP�L
\OTO^xWer�NÀ¿�^artW�dZW£WeLO^`r�WeN9k:V|NScfdZWe\XcfNU��¦�^awU\OcfNIâX�x �¶�rtLOR*}3r�WeLON�VOcfRUbqdUbO^`_a^`W�o�RUY � TOiX^aTOw�rf\OP�Lh}~dZWeN9c�\OTO^xWer9�
��TOiON9NSivdZW�WeLON�LO^awGLXNScBWeNSk/V|NScedyWe\OctNU�pRGTON�}~dZWfNSc~\XTO^`W�^ar�VOcfN9rfNST�W�}3^xWeL�dAVOcfRUbqdUbO^`_a^`W�oARUY ctRG\OwGLO_xov *¡

0 1 2
number of H2O (wO) units

0

0.2

0.4

0.6

0.8

1

pr
ob

ab
ili

ty

3500K

3000K

¦�^`wG\OctN5âX�x �¶$`�{�k³oO²!jO²Lt�prtQsQ·�wLo-k � Ï �&qSe±t�s���jKs 	 
O�3��) �´²Lp©j3fWlm²5j-k:� 
�j-egµ 	/�3�3��) ���ÄhOt�sUcz²5j-k:� 
K�
� dU_`RGTOw(WeLONhWfced��tN9P9WeRUctoG��Ó�W�àG¡G¡U¡s¤ WeLO^`r�VOcfRGbOdUbO^a_`^`W�os^ar5RUTO_`oQá �n��KMLON/PSRGctcfNSrtV�RUTOiO^aTXwv}~dZWfNSc
PSRGTXPSNST�WfcedZWf^aRGTOrJdUctN5¡X�¨àG¡<k/RG_ � dUTOis¡X�¨¡Gâ<k/RG_ �n�OctNSrfV|NSP¢We^x{GNS_xoG� ��RZWeN�WfLqdZWMWeLXN5PSRGTOP9NST�WecfdZWe^`RGT(RUY
¡X�¨àG¡5k:RG_ �ÐdZWIàG¸U¡G¡5¤·rtLORG\O_`ihwG^`{UNMcf^`rfN�WeRÆd5VOctRGbqdUbO^`_a^xW�o�RZY»¡�� ¡G¡Uà�Y�RGc�WeLONM�9NSctR<Ñ�¼��p^XPSRpRGctiO^aTqdyWe^aRUT
^aT�¦�^awX�hâX�x *¡s^xYBWeLON�}�dyWeNSc�k/RG_aN9PS\O_`NSr�}�NSctN/Y�ctNSNU����^`TOPSNhWeLXN:P9RGT�Wecf^`bO\XWf^aRGTQdZW��9NScfRs^ar5W�}�R³RUcfiON9cfr
RUYJk�dZwGTO^`Wf\OiON:_aR*}~N9cS��RGTXN(rfLORG\X_ai�\OTOiXNScf_`^aTON/WeLON(^`k:V|RGc�W�dUT�W�V�RG^`T�WAWeLOdZW<WeLXRGrfNn}~dZWeN9ch\OTO^xWerhdUctN
TORUW�Y�ctNSNZ��Ó iXN9W�dZ^a_aN9i1dUTqdZ_`oprf^`r�cfN¢{GN�dZ_ar5dUTQÑ5ànP9R�RGctiO^aTOdZWe^`RGT³}3^xWeLzW�}�RsL�opiOctRGwGNST¥TON9^awGL]b|RGcfr�dUTOi
RGTONvrf^`_a^`PSRGT�TON9^awGL]b|RGcS�lÓ�r:dZ_acfNSdUiXo�k/NST�Wf^aRGTON9i�dUb�R*{UNU��WfLONv}�dZWfNSc�\OTO^xW�PSRGTXPSNST�WfcedZWf^aRGTOr:dUctNnY�dUc
cfN9k:RUWfN�Y�ctRGk�N¢¿�V|NScf^`k:N9T�W�dU_`_`ovk/N�dUrt\OcfN9i7}�dyWeNSc�PSRGTXPSNST�WfcedZWf^aRGTOr9� Ö RGTXrf^aiXNScf^`TOwndZw�dU^aTsWeLON�iqdZWed:RUY
¦µdUcfTqdZT �¢¯~« ����ÇÉ¦|dUã�¾©Ë }3LON9cfNAd�cfdZWe^`R�RUY�Ñ5ÈÕR*{GN9c�È Ï ÑÐRUY� 3[� :�²¸U¡�k/RG_ ��È Ï ÑÆ��dyW�dhWeRZW�dU_»}~dZWfNScPSRGT�WfNST�WMRUY£ãX�¨Ê�k/RG_ � ^arBY�RG\OTOi»�XRGTONJ}~RU\O_ai:N¢¿�V�N9P9WM^`k:V|RGc�W�dUT�WIPSRGT�Wfcf^abX\XWe^`RGTOr�dUcfRG\XTOi�W�}�R<^aT�¦�^awO�
âX�x �¶O�(Ó�wGdU^aTQWeLON9rfN�iX^`º�NScfN9TOPSN9r<^aT¥WeLXN�PSRUTOPSN9T]WfcedZWf^aRGT�RUYMk/RG_aN9PS\O_adUc�}~dZWeN9cAVOctRGbqdUbO_xoQdUcf^`rfN�Y�cfRGk
WeLON�iO^xº»N9cfN9TOPSNÆb�N¢W�}~N9NSTsWeLON�N¢¿�V|NSct^ak/NST�W�dU_ÒWfNSk/V�N9cedZWf\OcfN�dZTOisWfLON�VOcfN9rfN9T]W�rf^`k<\O_adZWe^`RGTnRGTON9rS�
KMLONsrfNSP¢We^`RGTÁRUT�WfLONvrtWect\OP9Wf\OcedZ_MVOcfRGV|NSc�We^`NSr�rfLqdZ_a_�b|NvPSRGTOP9_a\OiXNSil}3^`WeLÁd1bOcf^`N9Y�rf\Ok/k:dUcto!RUY�WfLON
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Y�RGctk�dyWe^aRUTOr�dUTXi!âGÊ(ct\OVXWe\XcfNSr�}~dUrÆY�RU\OTOiQiO\Ocf^`TOw(WeLON�N9[p\X^a_a^`bOcedyWeNSi¥VqdZctW�RUYIWeLON�Wecfd��tNSP¢WeRGc�o��� U G� â
VOre�¢�IÈ�R*}�N9{UNScS�|^aT(RUcfiON9c3WfRhW�dU�ZNÆ^`T�WeR/dUPSP9RG\OT�W3WeLON�Ñ�¼½ÈEY�RUcfk:dZWe^`RGTOrMdUTXisct\OVXWf\OcfN9rJWfLqdZW3rfN9ct{UN�Y�RGc
L�opiOcfRUwGNSTliO^xº»\Ort^aRGT»��RGTON(dZ_arfR7LqdUrAWfR1iO^ar�We^aTXwG\O^artL�b|N9W�}�NSNSTlWeLXN�Y�RGcfk:dZWf^aRGTOr�dUTOi�ct\OVXWf\OcfN9r<WeLqdZW
wG^x{GN/cf^`rfN:WfR������ ��± ���¢®l¯��t«U® � � � ���5RGc � ����±��/¬S­�®|«U¯�­²±y® �¢�s��T!RGcfiON9c�WfRzV�N9ctY�RGctk WeLO^`r�rtNSVqdUcfdZWe^`RGT!b|N¢¼
W�}�NSN9T³WecfdUTOr�Y�NScfr�dUTOiscfN9PSRGkAbO^aTqdyWe^aRUTOrM^`W3^`rMTONSP9NSrfrfdUctosWeR�ctNS_mdyWeN�N�dUP�LsiON9P�d�osRUY�dZTzÑ5ÈÕb�RUTOisWfR/d
Y�RGctk�dyWe^aRUT³RUYIdZTQÑ�ÈÐb�RGTXiÒ�5Ó L�opiOcfRGwUNSTzWecfdUTOr�Y�NSc5cfN9[]\O^actNSr�WfLON<cf\XVXWe\OctNhRUYBRGTONhÑ�¼�ÈÐb|RGTOi¥dUTXi
WfLON�Y�RGcfk:dZWf^aRGT:RUY�d��U­ 	 � � �¢®q¯�RGTONU��}3LONSctN�dUrJdhcfN9PSRGk<bX^aTqdZWf^aRGT�^ak/VO_a^`NSrIRGTO_`o:RGTON5b|RGTOi»� �JRUWeN�WeLqdZW
WfLON�ct\OVXWf\OcfNÆRUY�WfLON � cfrtW�b|RGTOi³}3^`_a_ RpPSP9\Oc�b|N9Y�RUcfN�WeLON�Y�RGcfk:dZWf^aRGTvRUY�WeLONÆTON9}
b|RGTOi³^`Y�d�WfcedUTOrt^aN9T]W
Y�ctNSN3L�o�iXcfRGwGN9T:^`r�Y�RGcfk/NSi»��RGcS�pdUr�^`T:dZ_ak/RGrtW�N¢{GN9cto�P�dZrfNU��dZY�WfNSc�WeLXN3Y�RUcfk:dZWe^`RGT<RUY»dÆTXN9}ub|RGTOi�}3LO^`P�L
^`k:VO_`^aN9rJWfLONhY�RGcfk:dZWe^`RGTzRUYBWfLON�^aT�WeN9cfk/NSiO^adZWeN<r�W�dZWfNU� Ø dZ�p^`TOw(WeLO^`r5iO^ar�We^`TOP9Wf^aRGTzb|N9W�}�NSN9T�WfcedUTOr�Y�NSctr
dUTXi<cfN9PSRGk<bX^aTqdZWf^aRGTXrS�yRGTON � TXiOrBáUã�WfcedUTXrtY�NSctr�dZW�à�¸U¡G¡�¤Ð��PSRGctcfN9rfV|RGTOiO^`TOw�WeR�d�cedyWe^aR�RUY Ï �

� 
 $ áUã �¨ã �WfcedUTOr�Y�NSctrAdUTXi�¾� G� á � cfNSP9RGk<bO^`TqdZWf^aRGTOre��dUTOi!ãvWfcedUTOr�Y�NSctrAdZWAàG¡G¡U¡s¤ ��PSRGctcfN9rfV|RGTOiO^`TOwsWfR7dscedZWf^aR
RUY �

	 � $  U  � ã � WecedZTOrtY�N9cfr�dUTOi�ãGã��¹á �$ctNSP9RGk<bO^`TqdZWe^`RGTOre�¢�QKMLONvcedZWf^aR1b|N9W�}�NSNST�WeLON(T]\OkAb�N9c/RZYct\OVXWe\XcfNSrh^`T�{GRG_x{GNSi�^`Tld³WecfdUTOr�Y�NSc�dUTOi�WfLON�WfRUW�dU_�T]\Ok<b|NSc<RUYJct\OVXWe\XcfNSrhwU^`{GN9r<WeLON�cfNSP9RGk<bO^`TqdZWf^aRGT
cfdZWeNZ�
¦�^`wGrS�uâX�` *¾Ud!dUTXigbgwU^`{GNsWeLONsV|NScfP9NST�W�dZwGNzRUY�WeLON³cfN�dZP9W�dZT]WfrndUTXiuiONSPSd�oÁVXcfRpiO\OP9Wfr:Y�RGc�WeLXN1Ñ�¼½È
Y�RGctk�dyWe^aRUTOr�dUTOi/cf\XVXWe\OctNSrI^aTOP9_a\OiX^aTOw5ctNSPSRUk<bO^aTOdZWe^`RGTOrBdUTOi:¦�^`wGrS��âX�` *¾ZPJdUTOi/i/WfLON3cfNS_adZWeN9i/WfcedUTXrtY�NSc
ctN�dUP¢We^aRUTOrn��^²��NU�n}3^xWeLORG\�WActNSPSRUk<bO^aTOdZWe^`RGTOr��À�v¦qRGcÆWfLON�WecedZTOrtY�N9cfrS��iX\ON:WfR³WeLXN�rfk:dU_`_�Tp\Xk<b�N9cfr9��WeLON
N9cfcfRUc<bqdUctr:dZcfN([]\O^`WfN(_mdUctwGNU�QÓ�W�b|RUWeL�WeN9k:V|NScfdZWe\XcfNSr9�IWfLON(PSRUT]Wfcf^`bO\XWe^`RGTOrhRUY3WfLON³��^x¼½Ñ�iOdUTOwG_`^aTOw
b|RGTOiOr�dUctN�LO^`wGLON9cBY�RUcBWfLON3WecedZTOrtY�N9c�ctNS_mdyWeNSi/cf\XVXWe\OctNSrIWeLqdUT/Y�RGc�WeLONJR*{GN9cedU_`_|ct\OVXWf\OcfN9rS�X^°�¨NZ��WfcedUTOr�Y�NSctr
dUTXincfN9PSRGk<bX^aTqdZWf^aRGTXrS��¦q\Oc�WeLON9cfk/RGcfN�^`W�P�dUT(b|N�ctNSP9RGwGTO^`�SNSinY�ctRGk ¦�^awUrS��â��` ©¾yP�dUTOi(i:WeLqdZW�WeLON5��^x¼½Ñ
iqdZTOwG_a^`TOwJb�RGTXiOrBdUTOiAWfLON ä Ñ�r�dZcfN~WfLON�k:dU^aTAdUPSP9NSVXWfRGcfrBdUTXihcf\OVXWf\OcfN~VOcfRpiO\OP¢WerS�G}3^xWeLhdZ_ak/RGrtW�NS[]\qdU_
VOctRGbqdUbX^a_a^xW�oG�
Ö RGTXPSNSctTO^aTXwvWfcedUTXrtY�NSctrS�ÒWfLON/��^x¼½Ñ iqdUTOwG_`^aTOw�b�RGTXiOr5cfNSdUP9W5}3^xWeL¥d(VOcfRUbqdUbO^`_a^`W�ovRZY�¶G¡ �ÂdZWÆà�¸Z¡G¡n¤
dUTXinâG¡ � dZW�àG¡G¡G¡Æ¤�^aT�WeRAdUT(�p^�Ñ5È wGcfRG\XVndUTOi/WeLON���^mÑ�ÈjwGctRG\OV1�°Ñ����BiXNSP�d�opr~}3^xWeL:d�VOctRGbqdUbO^`_a^xW�o
RUYO¶�¡ �ÕdZW�àG¸U¡G¡�¤jdUTXi�¸U¡ �ÕdZW�àG¡G¡G¡�¤j^`T�WeR�d���^x¼½ÑÁiqdUTOwU_a^aTXw�b|RGTOiÒ��È�R*}�N9{GN9c�WeLON�PSRGctcfNSrtV�RUTOiO^aTXw
VOctRGbqdUbX^a_a^xW�ohWeLqdyW3^aTOP9_a\OiON9r�cfN9PSRGkAbO^aTqdyWe^aRUTOr�^ar�Y�RGc�b|RUWeL(WeLXN�Y�RGcfk:dZWe^`RGTndZTOi(WeLON5iON9P�d�ovdUctRG\OTOisàG¡
�n�hKMLO^`r5cfNSrt\O_`WÆ^`TOiO^aPSdZWeN9r�WeLqdyW5WeLON:��^ ¼�Ñ iqdUTOwG_`^aTOw�b�RGTXiOrÆdUcfN�k/RGcfN<^`T�{GRG_x{GNSiQ^aT1WfLONhY�RGcfk:dZWe^`RGT
dUTXi�cf\OVXWf\OcfN(RZYJWfLONsÑ�¼½È�b|RGTOiXr<}3LONST�WeLXNnWecedZTOrtY�N9cfr�dUctN(PSRGTOrt^aiON9cfN9iÁdZTOi�WeLON(ctNSPSRUk<bO^aTOdZWe^`RGTOr
dUctNAW�dZ�UNST¥RG\�W���¦µ\XctWeLXNScfk/RGctNA^`W5dU_artRniONSk/RGTOr�WecfdZWeN9r�WeLONhNÀ¿X^`rtWfNSTOP9NhRUYI_mdUctwGN�{p^abXcedZWf^aRGTOr�RUY�WeLON�È
dZWfRGk/r�dUctRG\OTOihWeLXN3Ñ·dZWfRGk/r�RUYµWeLXNJ��^x¼½Ñ iOdUTOwG_`^aTOw�b|RGTOiXr�dUTOi�LON9TOPSNMWeLXNMN¢¿�^ar�WeNSTXPSN3RUYµWeLON �U}~NSdU� �
L�opiOcfRUwGNSTsb�RUTOiOr3iONSrtPSct^ab|NSi7^`T³��NSPZ��â��` G�x G�
KMLON ä Ñ�r�rfN9ct{GNZ� }3^`WeLzd�VOcfRUbqdUbO^`_a^`W�ovRZY�¸U¡ �ÂdZW�à�¸U¡U¡�¤ dUTOi1RUYB¶�¡ ��dZW�àG¡G¡G¡�¤���dUr�ctN�dUP¢W�dUT�Wfr
Y�RGc�dAL�opiOcfRUwGNSTnWfcedUTOr�Y�NSc�_aN�dZiO^aTOw�WeR<d�TON¢}�Ñ�¼�È�wGctRG\OV¥��âG¡ � ^`TOPS_`\OiO^aTXw�ctNSPSRUk<bO^aTOdZWe^`RGTOr�dZW~b|RUWfL
WfNSk/V�N9cedZWf\OcfN9r��¢�MÑ5TsWeLONÆRUWfLONScJrf^`iONU�qWeLXN ä Ñ�rJrfN9ct{GN<dUr�VXcfRpiO\OP9Wfr�RZYBd/L�opiOctRGwGNST³WecedZTOrtY�N9cJ}3^xWeL³d
VOctRGbqdUbX^a_a^xW�o�RZY�dUb|RG\XW�¸Z¡ �n�µdUTOivWeLXNScfN¢Y�RGcfN5WfLON�VOdUctWf^aPS^`VqdZWf^aRGTnRZY�WfLON ä Ñ5rMWfR�WfLON�Y�RGcfk:dZWe^`RGT(dUTXi
ct\OVXWe\XcfN�RZYÒWeLON�Ñ�¼½Èjb�RGTXiOr�^arIrf_`^awGL�Wf_`ohiON9PSctN�dUrtNSin}3LON9TnWecedZTOrtY�N9cfrMdUctN�P9RGk/VqdUcfN9i�WeRÆWeLON�cfNSdUP9Wf^aRGTOr
^`TOPS_`\OiO^aTXw<cfN9PSRGk<bX^aTqdZWf^aRGTXrS�
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(b) product
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(d) product
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�x²�
�Å�j-e'µ �§t�s�hSoKqDsÄk5c5f:o-iz²Lt�e'jKsQtuo-eC�:Å ��f�
�j-e'µ �´µ�
�Å�jH�!�Wo�fWtujKsUc!µzs£o�¥�t�¦ �»µ3jKe/¨Kp tÂeS¨�²5oKe'µH�!Å � � j-e'µ�a ���'a�p©j3fLl
j-egµ �ÄhOt�sUc�²!j-k:��f!o-k�k5c��£°Co-e'µ^s£o 	 
/�3� )�jKe'µ 	/�3�3� )�Å�k5c��U°Cc5f�sQtÂnKcLp ·3�
¦�^aTOdU_a_xoG�XWfLON<Ñ � PSRGT�Wect^abO\�WeNÆk<\OP�Lz_`NSrfr3WeR�WeLXN<Ñ�¼½È
wGctRG\OVvY�RGcfk:dZWe^`RGTsdUTOi³iONSPSd*ovWfLqdUT³WfLONÆRUWeLON9c
rfV|NSP9^aNSr9�q}3^`WeLsdhVOctRGbqdUbO^`_a^xW�o�RUY�dUb|RG\XW� *¡ �§�½ ©á��-^aTXPS_a\XiO^aTOwAcfNSP9RGk<bO^`TqdZWf^aRGTOre�~dZW�à�¸U¡U¡h¤ dUTOis¡
�§�°ã �-^`TOPS_`\OiO^`TOwhcfN9PSRGk<bX^aTqdZWf^aRGTXr��~dZWJàU¡G¡G¡�¤h�
¦qcfRGk ¦�^awO�<âX�` *¾�� RGTON�P�dZT�iON9iO\OP9N/WfLqdZW�L�opiOcfRGwUNST�WfcedUTXrtY�NSctr�^aT�{GRG_x{p^aTOw³��^ ¼�Ñ iqdUTOwG_`^aTOw�b�RGTXiOr�RGc
ä Ñ�rAdZr�ctN�dUP¢W�dUT�WerAdUr5}~N9_a_IdUrÆiONSPSd�o�VXcfRpiO\OP9Wfr�iXRGk:^`TqdZWfN<}3^`WeL ��ÊG¡ �(�(��^aTOP9N/WfLONSrtN�\OTX^`WerÆdUctN
dUrfrtR�P9^mdZWfNSi(WeR/Ñ � RGcJÑ5àGÈ�dZrM^aTO^xWe^mdZ_|RUc � TqdU_�rtW�dyWeNSr9�OWeLON¢o(PSRUcfcfN9rfV|RGTOivWeR<WfLON5L�o�iXcfRGwGN9T³iX^`º�\Orf^`RGT
VOcfRpPSN9rfrJT]\Ok<b|NSc 	�
 }3LO^aP�Lsk/N�dUTOrMWfLqdZWJdUk/RGTOw<WfLON�VOcfRpPSN9rfrfN9r 	�
 dUTXi ��
 �OWeLON�Y�RUcfk/NScMiORGk/^aTOdZWeN9r
}3^`WfL � ÊG¡ �n�
¦�^aTOdU_a_xozWeLON/WeLO^`cfi�L]opiOctRGwGN9T�iO^`º�\Orf^`RGT!k/NSP�LOdUTO^artk rfLqdU_`_Bb�N:PSRGTOrt^aiON9cfN9iÒ�7� WA^ar<dZrfrfRpPS^adZWeN9i�}3^xWeL
WeLON�k/RUWe^`RGT(RUY�d/Ñ�¼�ÈÕ\OTO^`WJdZr3d�}3LORU_aN/��}3^xWeLORU\XWJdUT�osÑ�¼½ÈÕcf\XVXWe\OctN*�~}3LO^`P�L³PSdUT³b|N�RGbXWedU^aTON9i({�^ad
WeLON�Y�RGctk�dZWf^aRGTndUTOisiONSPSd*ovRZY�dUT7Ñ5àGÈÕPS_`\OrtWfNScJdUr3rf�ZN9WeP�LXNSiz^`T³¦�^awO�BâX�x *ãX� �JRUWeN5WeLOdZWMWeLO^`r3VOcfRpPSN9rfr
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¦�^awU\OcfN�âX�x *ãg`�­�·:°'tuf!j-p§h/·KµKkxo5¨ScLe µ-t ��qS�:tuo-e k5c5j3f�sQtQo-eÁoxw�°gkxo�f�c��:��s�hOk5c!c�t�e�nHo-p n�t�e/¨�j ��	 ���§� ��¦ � ¨3kxoKq�°
tÂ��k5cLp c5jH��c5µ�w:k³o-i�j-ev¥�tÂ¦ ��¦ � � � � 
ms£o�j ��	 � f�prqS�LsUcLk�µOc5f:j-·-tÂe/¨^�:q±²L�Wc 
�q±cLe±sQp ·�tÂe½jKe'oKs�hDcWk � � ���devo-n-cWk:¦
�WjKsQqDkxjKsUc!µ�j-egµmjKe qDeC�WjKsQqDkxj3sUc5µm��tÂp tQf:o-evjKs£o-i���jKk³c���q�²L�Wc 
Wq±cLe±s|°'k³o�µ-q�f�s��W�
cfN9[p\X^acfN9r5WeLON�VOctNSrfN9TOPSN:RUY �U}~NSdU� �z�p^x¼�Ñ b|RGTOiOr9�ªWfLONhN¢¿�^`rtWeN9TOPSN/RUYI}3LO^aP�L¥}~dUr�^aTXY�N9cfcfN9i1Y�cfRGk ¦�^awO�
âX�¨â�dUTXi:_`N�dUiOr�WfRÆWfLONJY�RUcfk:dZWe^`RGT<RUY�WeLOctNSN9Y�RU_ai:dUTOi � {GN¢Y�RG_ai/PSRpRGcfiX^aTqdZWfNSi/rf^`_a^aP9RGT�dZWfRGk:r9��Ó�rIY�RGc�WfLON
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Ñ�¼½È�b�RUTOiOrS��WeLON�VXcfRGbqdZbO^a_`^`We^`NSr�WeR � TOinWeLON5iX^`º�NScfN9T�WMcfNSdUP9WedUT�Wer3dUTOi(iXNSP�d�o�VOcfRpiO\OP¢Wer�Y�RGcIWeLON�Ñ5àGÈ
P9_a\Or�WeNSc�Y�RUcfk:dZWe^`RGThdUTOi�ct\OVXWe\XcfNM}~N9cfNJdUTqdZ_`op�SN9iÒ��Ó�_`RGTOw�WfLONMNS[]\O^`_a^abXcedZWfNSihVqdUc�WBRUYµWeLONMWfced��tN9P9WeRUcf^aN9rS�
RGTXN � TXiOrA �¶�á�Y�RGctk�dZWf^aRGTXr3dUTOi� *àUÊ/ct\OVXWe\XcfNSr�dZW�àG¸U¡G¡/¤ dUTOi! �¡U¶:Y�RGctk�dyWe^aRUTOr3dUTOi� *¡Gà:ct\OVXWf\OcfN9r
dZWÆàU¡G¡G¡(¤h�Ò��T¥WeLON�P�dZrfN�RUY�Ñ�àUÈ PS_a\XrtWeN9cfr9�£WfLON�V�RGrtrf^`bO_aN<ctN�dUP¢W�dUT�WfrAdUTXiQiXNSP�d�o¥VOctR�iX\OP9Wfr�dZcfNhWeLON
R�¿popwGNSTldZWfRGk/r�^`T]{URG_`{UNSi�^`T�d1��^ ¼�Ñ�¼½È \OTO^xW(�°Ñ��À�ÆRGc�d7bOct^aiOwG^`TOw7R�¿popwGNST�� ä Ñ��¢�£KMLONn_adZWfWfNScÆP�dUrtN
^`T]{URG_`{UNSrhdZT�Ñ�¼�È-ct\OVXWe\XcfN(N9{UNST�Wh}3LON9cfN�dZr�WfLON � ctrtWhPSdUrfN(iXR�N9r<TORUWS�1KMLO^ar<^`rAWeLXNncfNSdUrfRGT�}3L�o�d
iO^`rtWf^aTOP¢We^aRUT:b|N9W�}�NSN9T � ����±��/¬S­�®|«U¯�­²±y® �BdUTXi1¯ �t«U® � � � � �B^ar�TORUW~N�dUrt^a_`ohY�NSdUrf^`bO_aN3Y�RGcBWeLON9rfN5rtV�N9PS^aN9r�rf^`TOPSN
WfLONJWfcedUTXrtY�NSctNSinRUb �tNSP¢WMP�dUT:NS^xWeLON9c�b|N�dÆL]opiOctRGwGN9T(dZWeRUk��°dUrI^aT:K�dUb»��âX� áG�BRUc~dUT:NST�We^`cfN�Ñ�¼�È wGcfRG\XV
��dUr�^aT/¦�^`wO��âX�x *ã��À��KMLON9cfN¢Y�RGcfNJRGTO_xoAWeLXNJiX^artWfcf^`bO\XWe^`RGT<Y�RGcIÑ5àGÈuY�RGctk�dZWf^aRGTXr�dUTOi/cf\XVXWe\OctNSrI^aTOP9_a\OiX^aTOw
ctNSPSRUk<bO^aTOdZWe^`RGTOrh^ar/iO^`rfVO_ad*oUNSiÁ^aTu¦�^awO�gâX�` �ÊX� KMLONSctNzdUctN³RUTO_`o�{UNScto�rtk�dU_`_MiO^`º�NSctNSTOP9NSr:b�N¢W�}~N9NST
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 j-e'µ�µOc!f!j-· �£k�t©¨-h/s 
�°gkxo�µKqCf�s���jKs�	 
/�3� ) �´²Lp©j3fWl ²5j-k:� 
 jKe'µ
	/�3�3� ) � �ÄhOtQsUc>²!j-k!��
zt�e'fWp q�µ-tÂeS¨zk5c5f:o-iz²Lt�e'jKsQtuo-eC�W�

Y�RGctk�dyWe^aRUThdUTOi/iONSPSd�oG�BÓ�WIb�RUWfL/WfNSk/V�N9cedZWf\OcfN9rS��WeLXN�Ñ5àGÈ P9_a\Or�WeNSctrIY�RUcfk dUTXi:iON9P�d�ohY�cfRUk dUTOi/^aT�WeR
ä Ñ dUTOi�Ñ � �Ò}3^`WfL¥dU_ak/RGr�W�WeLXN/rfdUk/N<VOcfRUbqdUbO^`_a^`Wf^aN9rS�ÆÈ�R*}�N9{GN9cAdyWÆàG¡G¡G¡(¤h��WfLON�VOcfRUbqdUbO^`_a^`W�o(Y�ctRGk
dUTXi�^aT�WfRhÑ � ^ar�rf_`^awGL�We_xohVOctN9Y�NSctcfN9in}3^`WeL�dÆ{ZdU_`\ON�RUYª¸Uâ ��Y�RGc~Ñ � {prS�B¶G¶ ��Y�RGc ä Ñ<�pKMLO^ar�^aTOiO^`P�dZWfNSr
WfLqdZWJWeLON<L�opiOctRGwGNST1iX^`º�\Orf^`RGT7VOctR�P9NSrtr�^aT�{GRU_`{p^aTOw/WeLONAk:RUWf^aRGTsRUYBdnÑ�¼�ÈÐwGctRG\OVs}3^`WeLXRG\XW5dZT]ozÑ�¼½È
b|RGTOivcf\XVXWe\OctN:��VOctR�P9NSrfrJT]\Ok<b|NSc ��
 ��RpPSP9\Ocfr3^aT(WfLON�_a^a[]\O^`iOrMdUrM}�NS_`_²�
K£R3PSRGTOP9_a\OiXNBWfLO^ar rtNSP¢We^aRUT�RGT5WfLONBiO^`º�\Orf^`RGT5VOctR�P9NSrfr9�ZWfLONIdUP9Wf^`{ZdZWe^`RGT�N9TONSctwUo�Y�RGcªdML�opiOcfRGwUNST�WfcedUTXrtY�NSc
P9RGcfctNSrfV|RGTOiX^aTOw1WeR1WfLON(cf\OV�We\OctNsRZY�dUTÁÑ�¼½È"b|RGTOi·��}3^`WeLXRG\XW�cfN9PSRGkAbO^aTqdyWe^aRUTµ�Æ^`r�dUTqdU_xo��9NSiÒ��Ñ�TON
PSdUT7PSdU_aP9\O_mdZWfN�WeLON�dUP¢We^`{ZdZWf^aRGTvN9TONSctwUo(Y�RGcJd:L�opiOcfRUwGNSTsWecedZTOrtY�N9c�ctN�dUP¢We^aRUT7dUrtrf\Ok/^aTXw�dUT³Ó�ctcfLON9TO^a\Or
b|NSLqd�{p^aRUc ' � ��� $ � NÀ¿XV�� & Ã����� ��� � �°âX�¨â��
}3LON9cfNhWeLXN/ctN�dUP¢We^`RGT¥cedZWfN ' � ����^ar�wU^`{GN9T�b�o¥d(P9RGTOrtWedUT�W � dZTOi1WeLON/dUP¢We^`{ZdZWf^aRGT7NSTON9cfwUo¥Ã����
��r�¼
^`TOwnWeLON<W�}�RvT]\Ok<b|NScfr�RUY�Ñ�¼½È�ct\OVXWf\OcfN9rÆ_`N�dUiX^aTOw�WfR(WecedZTOrtY�N9cfr�RUY~áUã�Y�RGc�à�¸Z¡G¡(¤-dZTOiQã(Y�RUc5àG¡G¡G¡
¤ RGTONhRGb�W�dU^`TOrÆáUãG¡n���C[Zk/RG_M�°á��¨ÊX hN �5��Y�RGc�WeLON�dZP9We^x{ZdZWe^`RGTzNSTXNScfwZol��WfLON�iO^`º�NSctNST�W�_aN9TOwUWfLOr�RUYIWeLON
N9[p\X^a_a^`bOcedyWeNSi<Wfced��tN9P9WfRGcf^`NSr�dU_actN�dUiXo�W�dU�ZNSTn^`T�WeRÆdUPSP9RG\OT�WÀ�À� ��TXY�RUctWe\XTqdZWeN9_`o<WfLON3PSRGTXrtW�dZT]W � iONSV|NSTOiXr
NÀ¿XVX_a^aP9^`Wf_`olRGT WeLXNzWecedZTOrtY�N9cfr(V|NSc�Wf^ak/N1dUTOi PSdUTjLONSTOP9N¥TORUW(b|N1iON9WfNSctk:^`TONSi iO\XNzWeR�WeLXN¥dUb�R*{UN
k/NST�We^`RGTON9i7VOctRGbO_aN9kÂRUY�WeLXN�WeLXNScfk/RGr�W�dZWfrS��KMLXN<dUP¢We^`{ZdZWf^aRGTsNSTXNScfwU^aNSrJY�RGc�WfLONAwUNSTON9cedZWf^aRGT7dUTOiziO^`r�¼
rtR�P9^mdZWf^aRGT/RUY {ZdUcf^`RG\Or���^	�*Ñ�
SÈ
�Mk/RG_`NSPS\X_aNSr�^aT/WeLON�wGdUr�VOLqdZrfN�Lqd�{UN5b�N9NST(iON¢WeNSctk:^`TONSi(b�o��ÒdUP�LqdUct^mdUL
�¢¯�« ��Ç��ÒdGÊ�¸©ËB}3^xWeL�WfLON ]�Ó ���O����Ó � «�¬n­�®q­�¯°­²±<VqdUP��ydUwGNzÇr]�dGÊG¡©Ë²���ÒdZP�LqdUcf^adUL �¢¯5« �»Y�RG\XTOi�dv{UdZ_a\ON
Y�RGc�WfLON�dUP9Wf^`{ZdZWe^`RGT(NSTXNScfwZovRUY�WfLON5Y�RGcfk:dZWe^`RGT(RUY�ÑÆ�p^�Ñ5ÈEY�cfRGk���^�Ñ Ï dUTOi³È
RZYBáG¸Z¶����C[Zk/RG_Ò}3LO^`P�L
P9RGk:VOdUcfN9r~{GN9cto�}�NS_`_�WfR<WeLON�dUb|R*{GN�{ZdU_`\ON�RUY�áZãG¡<���C[Zk:RU_|Y�RGc�dAL�o�iXcfRGwGN9T(WecedZTOrtY�N9cS�BÓ�_`rfR ä dZ�URGr �¢¯
« ���hÇ ä dG¡�á*Ë�N9rtWe^`k�dyWeNSi7d�iO^xº»\Ort^aRGT³cfNSdUP9Wf^aRGT³bqdUcfct^aN9c�RUYBk/RGctNÆWfLqdUT¥á:N �Â�½ *ÊGà����C[Zk/RG_��~Y�RGcJ}�dyWeNSc
k/RG_aN9PS\O_`NSr�^aT�rtk�dU_`_�ct^aTOwUrS� ��RUWfNnWeLqdyWh^`YMWfLONvdUP9Wf^`{ZdZWf^aRGT�NSTON9cfwUo!RUY�dUT�Ñ5È�cf\OV�We\OctNn}�dUr�k<\XP�L
rtk�dU_`_aN9c�WeLOdUTsWfLON�cfNSdUP9Wf^aRGTvbqdUctcf^`NSc�RUY�}�dyWeNSc3k/RG_aN9PS\O_`NSr9�Xk/RG_aN9PS\O_adUc~}~dZWeN9c3}�RG\O_`isY�RUcfks�
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¦�^awU\OcfN�âX� áU¡g`�¹�n-o-prqCsQtuo-eÁoxw>s�hDc#c!µ�¨/cW¦U�:hSj-k�tÂe/¨�sUc�sQkxj-hDc5µ-k³o-eC�^jH��j�w:qDe'f�sQtQoKe�o³w>sQtÂizc�t�e"s�hDc�c 
WqDtÂp t£²Lk³jKsUc5µ
sQk³j � c5f�s£oKk:·½j3s 	/�3�3� ) j-egµ�t�eÁs�hDc��WcWp©c!f�sUc!µ¸f!o-e �+¨KqDk³jKsQtQoKeC�^s�hSjKs �
cLk5c^µKk:t�n-cWe s£o �S�3�3� ) j-e'µ¸��
/�3� )��
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´�¿XV|NSct^ak/NST�W�dZ_�[]\ON9TOP�LONSrARUYM_a^`[]\O^aiOr�\Ort\qdU_`_`o1ctN�dUP�L�P9R�RU_a^aTXwscfdZWeN9r�RZY3¡X�x n¤z[Zr�WeR! �¡³¤z[Zr�Ç �BRGÊGâZË°�
Ì�\ONAWfR � TO^xWeNAP9RGk/VO\XWeN9c�We^`k:NZ�qWeLON<_`R*}~N9rtW5P9RGk:VX\XW�dZWf^aRGTOdU_a_xovdUPSP9NSrtrf^abX_aN<[]\ON9TOP�L¥cedZWfNSr5dUctN<RUY�WfLON
RGcfiXNScM *¡�� Ï ¤z[ZrMÇ �BR�ÊUâZË²��KMLO^ar�iO^artPScfN9VqdUTOP¢ohLO^`TOiONSctr�WeLON~rf^akA\O_mdZWfNSi<r�oprtWeN9k�WeR5V|NSc�Y�RGcfk	cfN9_mdy¿XdZWf^aRGTXr
RUY�^aT�WeN9cfk/NSiO^adZWeN�r�W�dZWfNSr�WfLqdZW3iON9P�d�ovdZWJdhTqdZWf\OcedZ_»[]\ONSTXP�L7cedyWeNU�IÈJNSTOP9NÆ^xWMb|NSPSRUk:N9rMk�dUTXiqdZWeRUcto/WeR
rfN9_aNSP¢W�PSdUcfN¢Y�\O_a_xo5^aTO^xWe^adU_UP9RGT � wG\XcedZWf^aRGTOr Y�RGcªWeLXN�[]\ON9TOP�LÒ����TAVOdUctWf^aPS\X_mdUc9�©WfLONSrtN~^`TO^`Wf^mdU_ZPSRGT � wG\OcedyWe^aRUTOr
k<\Or�W�Lqd�{GN<d:_aR*}ETp\Xk<b�N9c�RUY�WeLON9rfN<^`T]WfNSctk:N9iO^mdZWfN�rtW�dyWeNSr<��_`^a�UNÆR�¿po�wUNST7Wfcf^x¼ PS_`\OrtWfNScfr9�µNSiOwGNÀ¼�rtLqdUcf^`TOw
WeN¢WecedZLONSiOctRGTOrhRGcÆiqdUTXwG_a^`TOw7b|RGTOiOre�¢�z��T!VO\OcfN�rf^a_`^aPSdX�£WfLONnT]\Ok<b|NSc�RUY3NSiXwGN¢¼ rfLqdUct^aTOw³WeN9WfcedULXNSiOctRGTOr
��N9rtWÀ��^ar�ctRG\OwGLX_`o<�9NSctRAdUTXi/^`T�L]opiOctRG\OrIrf^`_a^aPSdZWeN9rS��RGTX_`o<_`^`WtWe_aN�^ar��]TOR*}3TndZb�RG\�W�WeLON3VOctNSrfN9TOPSN�RUY�RUWeLON9c
^aT�WeN9cfk/NSiO^adZWeN�rtW�dyWeNSr3dyW3dUk<bO^`NST�W�WfNSk/V�N9cedZWf\OcfNZ��KMLONSctN9Y�RGctN�}�N�rfN9_aNSP¢WeN9is^`TO^`Wf^mdU_µP9RGT � wG\XcedZWf^aRGTOr�Y�RGc
WeLON5[]\ON9TOP�L7LOd*{p^`TOw�dh_aR*}�Tp\Xk<b�N9cMRUY£NSiOwUN¢¼�rtLqdUct^aTOw<WfN9WecfdULON9iOcfRGTXrS�BKMLON�rfN9_aNSP¢We^`RGT(RUY�dUVOVOctRGVOct^mdZWfN
PSRGT � wG\OcfdZWe^`RGTOr3RUY£WeLON�_a^`[]\O^ain^`rMiONSk/RGTOr�WecfdZWeN9i³^`T³¦�^awO��â��¹áU¡��
KMLONSrtN7P9RGT � wG\XcedZWf^aRGTOr<}�NSctN³rt\ObOrtNS[]\ONST�Wf_`o�[]\ONSTOP�LXNSigWfR�áU¡U¡G¡1¤§dUTOi�WfLONST�WeRl ©¸U¡G¡¥¤h��¦�^`wG\OctN
âX� áU¡/rtLOR*}3r�WfLON�N9{GRU_a\XWf^aRGTsRUY£WeLONÆNSr�W�dZWMWfLON�W�}~R/WeNSk/V|NScedyWe\OctNSr3rtWedUctWfNSi³Y�ctRGk�WfLON�rtNS_`NSP9WfNSi³V�RG^`T�W
}3^`WfLQ�9NSctR³N9rtW��h��^aTOP9NhWeLONhN9rtW�Y�RGcfk dUw�dU^`T¥dZWÆáU¡U¡G¡(¤-TONSdUcf_xozrt^ak/^a_mdZcJWfRvWfLON<Wecfd��tNSP¢WeRGc�o¥dZWÆàG¡U¡G¡
¤ dUTOisTOR/cfN9Y�RUcfk:dZWe^`RGTvR�P9PS\Octr�dZWÆ ©¸Z¡G¡�¤��qWfLON�cfNS_ady¿XdZWe^`RGT(We^`k:N5RUY�WeLONÆrtopr�WeNSkÂrtNSNSk/r�WfR:rtLOR*}
d
rf^`wGTO^ � P�dUT�W�dU_xWeN9cedZWf^aRGT³b�N¢W�}~N9NST�áZ¡G¡G¡n¤ dUTOil ©¸U¡U¡n¤h� Ñ�TONhP�dZTzWeLON9cfN9Y�RUcfNhcfRU\OwGLO_xo7N9rtWe^`k�dyWeNAWfLON
wG_mdZrfr�WecedZTOrf^xWe^aRUT¥WfNSk/V�N9cedZWf\OcfN�RUY�WeLON/rtopr�WeNSk$b|N9W�}�NSNST�áZ¡G¡G¡v¤�dUTOiÁ ©¸U¡G¡v¤h��Ñ5TXPSN�WeLON/PSct^`We^`P�dU_
WeN9k:V|NScfdZWe\OctNMY�RGc�WeLON3P�LqdUTXwGN�RZY�WfLON�i�o�TOdUk:^`P�dU_XVOcfRGV|NSc�We^`NSrB^ar�ctRG\OwGLO_xo � ¿�NSi»��^xWB^ar�TORUWIP9_aN�dZc�}3LO^aP�L
^arJWeLON�k:RGr�W�TqdyWe\OcfdU_£}~d�o³WfRnrf^`k<\O_adZWeN�PSctRGrfrt^aTOw(RZY�WeLONAwG_mdUrtrJWfcedUTXrf^`Wf^aRGTsWeN9k:V|NScfdZWe\OctNU��È�R*}~N¢{GN9cS�
rf^`TOPSN�WfLONnwG_adUrfrÆWecfdUTOrf^xWe^`RGT�^`r<d³WfcedUTXrf^`Wf^aRGTQRUY3iXopTqdZk:^`P�dU_IVOcfRUV�N9ctWe^`NSr�cedZWfLONScÆWeLqdUT!RUY3rtWfcf\OP¢We\OcfdU_
RGTON9rS��WfLON�}~d�o7RZY�[]\ONSTOP�LX^aTOw(PSdUT7b|NArt\OVOV|RGrfN9izWeR�LOd*{UN<_a^xWfWf_aN5^aT � \ONSTXPSNARUT7WeLON�rtWfcf\OP¢We\OctNARUY�WfLON
wG_mdZrfrS� ��RUWfN�dUwGdU^aTÒ�GWfLqdZW�\OTXY�RGc�We\OTOdZWeN9_`o�iO\ON3WeR�WeLXN�\OrtN�RUY»WeLON9cfk/RGrtWedZWer9�pWfLON�dZPSPSN9rfrIWeRAi�o�TOdUk:^`P�dU_
VOcfRUV�N9ctWe^`NSr�^`T<WeLON~_a^a[]\O^`iAr�W�dZWfNMRUYqWeLONMr�oprtWeN9k ^ar�_aRGr�W���¦�^awG\XcfN�â��¹á� ~rfLOR*}3r�WeLON�WfLOcfN9N�iO^xº»N9cfNST�W�W�opV|NSr
RUY�[]\ON9TOP�LON9rAWeLqdyW5}~N9cfN/\OrfN9i!^aT¥WeLXN/VXcfNSrtNST�W�rtWe\XiXoG�:KMLON:^`TO^`Wf^mdU_£PSRUT � wG\OcfdZWe^`RGT1Y�RGc5[]\ONSTXP�LONSrn U�
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dUTXi(á���}~dUr�^`iONST�Wf^aP�dZ_²��� WI}~dUr�VO^`P��UNSi:Y�cfRGk WeLXN�Wecfd��tNSP¢WeRGc�o:dZW�àU¡G¡G¡A¤ÕdyW�d�We^ak/N3RUY� *Ê�� à�¾�VOrS��KMLXN
^`TO^`Wf^mdU_]PSRUT � wG\OcfdZWe^`RGThY�RGc�[]\ONSTXP�L(àX��}~dUrBVO^aP��ZNSi/Y�cfRGk	WeLONJàG¡G¡U¡Æ¤jWecfd��tNSP¢WeRGc�o/dZW3 ©¸�� ¾Uà5VOrIdUTOi�WeLON
P9RGT � wG\XcedZWf^aRGTvY�RGcJ[p\XNSTOP�L1¶/}�dUr�VO^aP��ZNSi7Y�ctRGk"WeLONAà�¸U¡G¡/¤�Wecfd��tNSP¢WeRGc�o³dZW�¶X�¨¶�¡/VOrS�3Ó�PSPSRUcfiO^`TOw�WeR
�BRG_`_ak:d�oGNSc �¢¯�« �pÇ �BR�ÊGâyË°�U}3^xWeLO^`T�WeLXN�PSRGk/VO\XWedZWe^`RGTqdU_`_`o�dUPSP9NSrfrt^abO_`N�cedyWeNSr9�UWeLXNMdUP9Wf\qdU_prfV|NSN9i/LOdUr�RGTO_xo
_`^`WfWf_aN5^`k:V|RGctWedUTOP9NÆY�RGcJWeLON � TqdU_£rtWfcf\OP¢We\OctNU�5KMLON<k/RGr�W��tTqdyWe\OcfdU_ ��}�d�o7RUYB[]\ONSTOP�LX^aTOw(^`r�VOctRGbqdUbO_xo
WfLON�_a^aTXN�dUc�[]\ON9TOP�LÒ��bO\XW�^`W�^`r5RUY�PSRG\OctrfN/[]\ONSr�We^aRUTqdUbO_`N<}3LqdZW�dUcfNhWfLON � TqdU_�r�Wecf\XP9We\XcedU_�iO^xº»N9cfN9TOPSN9r
P9RGk:VOdUcfN9ivWfR/d/iO^`cfN9P9W3[]\ONSTXP�LzRGc3dhrtWfNSV7[]\ON9TOP�L7RZY�WfLON�redUk/N�^aTO^xWe^mdZ_|P9RGT � wU\OcedZWf^aRGT»�
È�d*{p^`TOwnPSRUTOrf^`iONSctNSizWeLXN<iO^`º�NSctNST�W�}~d�o�r5RZYB[p\XNSTOP�LO^`TOw(Y�RGc�WfLON<VOctNSrtNST�W�rtoprtWfNSk�^`W�Wf\OcfTXr�RG\XW�WeLqdZW
^`TOiONSN9i³iX^`º�NScfN9T�W�r�Wecf\XP9We\XcfNSr�dUcfN�RGb�W�dU^`TONSiÒ�I��T7VOdUctWf^aPS\X_mdUcM^xW3^ar3RGbOrtNSct{UNSi7WfLqdZWJ^aTsiO^`cfNSP¢W�dUTOisrtWeN9V
[]\ON9TOP�LONSr9�O}3^`WfLnd�_`NSTOwZWeL�RZYÒWeLON�rtWfNSVnRUYÒrfN9{UNScfdU_»L]\OTOiXcfNSi(VXr~b|NS_aR*}jK��©�]}~N�dUcfN�dUbO_`NJWfR�Y�cfN9NS�9N�WeLON
r�Wecf\XP9We\XcedU_»WfcedUTXrf^`Wf^aRGT(r�W�dZWfNSrMWeLOdZW3R�P9PS\OcMT]\Ok/NSctRG\Ort_`on^`TnWeLON�_`^a[]\O^aindUrMiO^artPS\OrtrfN9i7^aTnWfLON�VOcfN¢{p^aRG\Or
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ctN�dU_BNS_`NSP¢WecfRUTO^aP/rtWfcf\OP¢We\OctNncfN9_mdZWfNSi�WfR³WfLON�rtP�LONSk:dZWe^`P�^`iON�dsRGbXW�dZ^aTON9i!^aT�¦�^`wG\OcfN:âX� áGás^`r�RUbXW�dU^`TONSi
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Y�cfRGk WeLON³¤5RGLOT�¼½��LqdUk?RUcfbO^xW�dU_`r<^aT�WeLXNsrt^ak<\X_mdZWf^aRGTÒ�!��TgRGctiONSchWeRQ\OTOiXNScfr�W�dUTXiÁWeLXN³^`T � \ON9TOPSNvRUY
}�dyWeNSc�RGT³WfLONÆNS_aN9P9WfcfRGTO^`P�rtWect\OP9Wf\OcfN�RUY�rt^a_a^`P�dX�X^`WJ^ar3\OrtN9Y�\O_ªWeR/rtWf\OiXo³[p\OdUT�We^`Wf^aN9rJ_`^a�ZN�WfLONAN9_aN9P9WectRGTO^`P
iONSTXrf^`W�ovRZY�r�W�dZWfNSr���N9iORGr��À�
¦qRGc�WfLONANÀ¿�WfcedUP¢We^`RGTzRUY�WfLONh¤5RGLOTp¼���LqdZk�NSTON9cfwG^`NSr�Y�ctRGk�WeLON�redUk/VO_aN9r�dZW�àG¡G¡:¤h�|WfLON<iO^adUwGRGTqdZ_a^a�Sdy¼
We^`RGT�k:N¢WeLORpi:RZY§\ªdUTOP9�SRGrB^arBN9k:VO_`R*oGNSi7ÇÉ¦�^m¡X ¢Ë²��KMLON�iX^`º�NScfN9TOPSN9r�b|N9W�}�NSN9T�WeLXN�N9_aNSP¢WectRGTO^aPMiXNSTOrt^`W�o�RUY
rtWedZWeN9r~RUY»VO\OcfN�rf^`_a^aPSd�dUTOi:W�}�RArfdUk/VO_aN9rIRZY L�o�iXcfRG\Or�rf^`_a^aPSd�dUcfNJrfLOR*}3Tn^`T � wG\OcfN�âX� áUàX��Ó�PSP9RGcfiO^`TOw�WeR
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¦�^awU\OcfN1â��¹áUà'` ­®hDc¸cWp©c!f�sQk³o-e�tuf��LsQk:q�f�sQqDk5c¸oxw>°'qDk³cvj-e'µ�hO·3µ-kxoKq/� �:t�p tQf:jÁjKs 	/�3� )��b�bf!f:o-kxµKtÂe/¨ s£o s£jO²Wp©c
�K� 	-Å�s�hDc>s���omhO·3µ-k³o-qS���Wj-ib°'p c�� �
cLk5c 
Wq±cWe'fLhDc!µdw�kxo-i8s�hCc��LjKi>c�tÂe±t�sQtuj-p§f!o-e �A¨KqDkxj3sQtQo-eg� ��e�p ·�s�hDc�k³j:°'tuµDp ·
�q�cWe'fLhCc5µzhO·3µ-k³o-qS���LjKi�°gp©c��:hSo	�Ä��cWp©c!f�sQk³o-e�tuf���s£j3sUc���t�e s�hCc�²5j-e'µ�¨/j:°½oxw���tÂp tQf:j3�
WeLON�^aiONSd�iON¢{GNS_`RGV|NSi(^aT � wG\OctN5âX� áGá��]WeLON�rtWedZWeN9r~Y�cfRGk�¼e *¡�N ��WeR�¼�¶<N ��P9RGcfctNSrfV|RGTOinWfR�WfLON�b|RGTOiO^`TOw
RGcfbX^`W�dZ_ar5Y�RGcfk/NSi�b�oQWfLON 
 � � L]opbOct^aiOrAdUTOiQWeLONnÑ�á���RGctbO^`WedU_ar9�nKMLON(Ñ�áyV�TORGT]b|RGTOiO^`TOw7RGctbO^`WedU_ar
Y�RGcfk WeLON5r�W�dZWfNSr3b|N9W�}�NSNSTv¼�¶hN ��dZTOi(WeLON5LO^`wGLON9rtW3RpPSPS\XVO^aN9isRUcfbO^xW�dU_°��¦�^`TqdU_a_xoG�]WeLON5r�W�dZWfNSr3b|N9W�}�NSNST
¼�áU¡ÆN �
dZTOi:¼� *¸ÆN ��dUcf^`rfNJY�cfRGk WeLXN�R�¿po�wUNSTsá 
�RGctbO^`WedU_ar9��KMLON�^`TOrf\X_mdZWf^aTOwÆVOcfRUV�N9ctWe^`NSr�RUY bO\O_`��rf^a_`^aPSd
dUcfN/iO\ON/WeRs^`WfrÆbOdUTOi!wGdUV!RUY ��Ê³N �§��TXRUW�Y�\X_a_`o7rfLOR*}3T�^`T � wG\OcfN:âX� áUà��À� _!N/TORUWfN/WfLqdZWAds_adUcfwUN
\OTOiON9cfN9rtWe^`k�dyWe^aRUT�RUY�WeLON/bqdUTXi!w�dUVQ^arÆ\Ort\qdU_B^aT�Ì5¦�K�Ç<]5R�ãGãyË°� �JN9{GN9ctWfLONS_`NSrfrA^`WÆ^ar�cfN9PSRGwUTO^a�9NSi!^`T
WeLON�_a^`WfNScfdZWe\OctNJWfLqdZWIWeLON�cfNS_adZWe^x{GNJRGcfiXNSc�RUY»WeLON�N9_aN9P9WectRGTO^`P�r�W�dZWfNSr�^`r�}�NS_a_|cfN9VOcfN9rfN9T]WfNSis^aT:VO\OcfN�rf^a_`^aPSd
Ç ä N�¡G¡ZË°�
��RUWfN5WeLqdZWJdZPSPSRUcfiO^`TOwhWeRhW�dUbX_aN5âX�¨àX�XWfLON5W�}~R/L�opiOcfRG\Xr�rfdUk:VX_aNSr�}�NSctN�[p\XNSTOP�LON9izrtWedUctWf^aTOw<Y�ctRGk�WfLON
redUk/N�^`TO^`Wf^mdU_�PSRGT � wG\OcfdZWe^`RGTÒ�v� WAPSdUT�b|N�rtNSNST�WfLqdZW�b�RZWeL!N9iORGr�Lqd�{GNncfdZWeLON9cArt^ak/^a_mdZc�rfLqdZV�NZ��LOR*}�¼
N9{UNScS�qRUTO_`o/WeLON�cedUVO^`iO_`o/[]\ON9TOP�LONSisL�opiOcfRG\XrJrfdUk/VO_aN�rfNSN9k:r�WfRhrfLOR*}·rtWedZWeN9rM^aT�WfLON�NS_`NSP¢WecfRUTO^aP�bOdUTOi
w�dUV�RUYJVO\XcfNvdUk/RGcfVXLORG\Or�rf^a_`^aPSdX�1� Wh^ar�}~N9_a_~�]TOR*}3TlWeLqdyW<L�opiOcfRGwUNSTE�°dZWfRGk:^`P:RUc<k:RU_aNSP9\O_mdZc���dUTOi
k:RU_aNSP9\O_mdZcA}�dyWeNSc/dUTXiÁdZ_arfR���^mÑ5È"wGcfRG\XVOr�iOR¥TORUW�V|RGrfrtNSrfr:NS_`NSP9WfcfRGTX^aP(rtWedZWeN9r�^aT�WeLON³��^mÑ Ï bOdUTOiw�dUVgÇ<Z3R�ãGã��ªÈ�\q¡GàZbXË²��È�N9TOPSN/WeLON/rtWedZWeN9r�^`T¥WfLON/bqdUTOi�w�dUVQLqd�{GN:WfR³b|N�iO\ON�WeRvWeLON/^aT�WfNScfk/NSiX^mdZWfN
rtWedZWeN9r�_`^a�UN�WfLON3iqdUTOwU_a^aTXw5b�RGTXiOrBRGc�Ñ�àUÈuPS_a\XrtWeN9cfrIVOcfN9rfN9T]W�^aT�rfdUk:VX_aNJá���� WI^`r�WeLON9cfN9Y�RUcfN3^aT�WeN9cfN9rtWe^`TOw
WeR(^`T]{UNSr�We^awGdZWeN<WfLONh^aT � \ONSTOP9NhRUYBWeLON9rfN�rtWfcf\OP¢We\OcfdU_�dUTXRGk�dZ_a^aN9r�RUTzWeLONhN9_aNSP¢WectRGTO^aPArtWect\OP9Wf\OcfN�RUYBWfLON
k�dyWeNSct^mdU_ }3^xWeLzVqdZctWe^`PS\O_adUc�dZWfWfNST�We^`RGT7WeR:WeLON<bOdUTOizw�dZVÒ��� W5LqdZr5dU_actN�dUi�o³b|NSN9T1VOcfRUV�RGrtNSi1^`T � wG\OctN
àX�x ÆWfLqdZW3WeLON���^mÑ	iqdZTOwG_a^`TOwhb|RGTOisPScfNSdZWeN9i7b�o(WeLXNÆctN�dUP¢We^`RGTOr3VOcfN9rfN9T]WfNSiz^`T7¦�^awG\OctNSr3âX�x ©¸hdUTOi7âX�x *â
VOcfRpiO\OP9NSr�d¥wGdUVÁr�W�dZWfNsdZW:dUcfRG\XTOi· sN �A�B��T�WfLON(Y�RG_a_`R©}3^`TOw1^`Wh}3^`_a_�b�NsrfLOR*}3T�WeLqdZW�WfLONvVOcfN9rfNST�W
k:RpiON9_�^`r�^`TOiONSN9ivdUbO_`NJWfR<PSRGT � cfk rfRUk:N�RUYÒWeLXN�VOcfN9iO^aP¢We^`RGTOrIRUY WeLON�k:RU_aNSP9\O_mdZcIRUcfbO^xW�dU_µP�dZ_aPS\X_mdZWf^aRGTOr
RUYµWeLON� *Ê�¾U¡X��r�dUTXi( *ÊGãG¡X��rS��KMLONMRGTO_xoAiX^`º�NScfN9TOPSN~^ar�WfLqdZW�WfLON�k/RG_aN9PS\O_adUc�r�Wect\OP9Wf\OcfNM^`r�TORUWBdZcfbO^xWecedZcf^a_xo
P�LORGrtNST:dUr�^aT<WfLONMRG_aiAk:RpiONS_`r�bO\XW�RGbXW�dZ^aTON9i<Y�cfRGk�d�k:RG_`NSP9\O_mdUc£iXopTqdUk/^aP9r�cf\OT<WfLqdZWBctN�dU_`_`oÆPSRGT � cfk/r



�C���±� 	���	����
��������� %��
�#(�����(���	 ãGÊ
VOctNSiO^`P9Wf^aRGTOr5RUTQWfLON�L]opiOctRGwGN9T!iO^xº»\Ort^aRGTQdUTXiQWfLON�PScfNSdZWe^`RGT¥RUY�iXN9Y�NSP¢Wer9�nÈ�R*}�N9{UNScS�£WeLON�k/RG_aN9PS\O_adUc
iXopTqdZk:^`PSr~ct\OTv^aT�WfLON�VOctNSrtNST�WJrtWe\XiXon^`r�V�N9ctY�RGctk:N9i(dZW3dZT(N¢¿pWectNSk/NS_`o:LO^`wGLnWeN9k:V|NScfdZWe\OctN�dZWMd<rf\Ob�¼
rtNS[]\ONST�WÆN¢¿pWfcfNSk/NS_xo7cfdUVO^`iz[]\ONSTOP�L»��KMLON9cfN¢Y�RGcfNh^xW�rfLXRG\O_ai7b�N<V|RG^`T]WfNSi1RG\�W�WeLqdyW�WeLXN<^aT�{GN9rtWf^aw�dZWf^aRGT
RUY�VOctRGV�N9ctWf^aNSrhRZY�rtNSk/^aPSRUTOiO\OP¢WeRGchiON¢{p^aPSN9r/}3^xWeLlk/RG_aN9PS\O_adUcAiXopTqdZk:^`PSr�rf^`k<\O_mdyWe^aRUTOr<dZWh{UNSc�olLO^awGL
WfNSk/V�N9cedZWf\OcfN5Y�RG_`_aR*}~N9ivb]osdh{GN9ctoscedZVO^ais[]\ONSTOP�L7^ar3NSr�W�dUbO_`^artLONSis^aTs_a^xWeNScfdZWe\XcfN/Ç × dGÊGãyË²�I��T7RGctiONSc3WeR
ctNS_mdyWeNÆrtWect\OP9Wf\OcedZ_�iON¢Y�NSP9Wfr�^aTsWeLONANS_aN9P9WfcfRGTO^`P�iXNSTOrt^`W�o³RUYBrtWedZWeN9rS�»^xW�b|NSP9RGk/NSr�TON9PSN9rfredZcto7WfRn_aRpP�dZ_a^a�9N
WfLONÆ¤�RULOT�¼��pLqdUk�RUcfbO^xW�dU_`rS�
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��\XP�L/_`R�PSdU_a^`��dZWf^aRGT�^`r�d�cedZWfLONSc�rtRGVOLO^`rtWf^aP�dyWeNSi<WedUrf��\Orf^`TOw5RGct^awG^`T�¼�_`NSrfr£VO_adUTON~}~d�{GNSr�dUr�bOdUrf^`r�Y�\OTOP9Wf^aRGT
_`^a�UN�^aTzWfLON Ö�×IØ Ì PSRpiONU�ÆKMLONhTORGTp¼�_aRpP�dZ_a^a�9NSi³bqdUrf^`r�rfN¢W5}�dZr5LO^awGLX_`o³dUVOVOctNSP9^mdZWfNSi1Y�RGc�WfLONhk/RG_aN9P¢¼
\O_adUc3iXopTqdUk/^aP9r�ct\OTOr�rt^aTOP9N × \O_md�o(Y�RGctPSN9r�dUctNArf\XVOVOcfN9rfrtNSiÁ��rtNSN<rtNSP9Wf^aRGT³¶O�¨àX� àG�3bO\�W�TOR*}���Wfctop^aTXw:WeR
_`R�PSdU_a^`�SN�WfLONÆRGcfbO^xW�dU_`rS�pWeLONÆbO^a_`_ÒLqdUrMWfR:b|N�Vqd�oGNSi»�M¦qRGctWf\OTqdZWfNS_`o�k:N¢WeLORpiOr3Lqd�{GN�b�N9NSTsiON9{UNS_`RGV�N9i7WeR
RGb�W�dU^`T(k�dy¿�^`k�dU_`_`o�_`R�PSdU_a^`�SNSi:Y�\OTOP9Wf^aRGTXrS�OY�RGcMV|NSct^aRpiO^aP5dZTOi7dZk:RGctVOLORG\XrMrtoprtWfNSk/rS�
ÈJNScfN�WfLON5k:dy¿�^ak:dU_a_xoh_aRpP�dU_`^a�9NSiÃ_!dUTOTX^aNSc�Y�\OTOP9Wf^aRGTXr3dUcfN�\XrfNSi»�IKMLX^arMk/N9WeLXR�i(LqdZrMb�N9NSTviON9{UNS_`RGV�N9i
b�o Ø dUcf�SdUcf^�dUTOi���^a_x{GNSr�WectNS_a_`^JÇ Ø dGÊ�¾�����^mÊUãyË~dUTOi�^`r�Y�\O_`_`o¥^ak/VO_`NSk/NST�WeN9i�^`T!WeLON Ö�×IØ Ì�PSRpiONU�³��T
V|NSct^aRpiO^aPMr�o�r�WeN9k:r�N9_aN9P9WectRGTO^`P3}~d�{GN�Y�\XTOP9Wf^aRGTOr�dUctN�iON9rfPSct^ab|NSinb�o ä _`R�P�L�Y�\OTOP¢We^aRUTOr�� � � � �
�U�À�pdUPSP9RGcfi�¼^`TOw:WfR�WeLON9^ac�_aRpP�dU_`^a��dyWe^aRUTs^`T7WeLXN ä cf^`_a_`RG\O^aTv�9RGTON��ldUTXi7WeLONAbqdUTOi ���Æ��^aTOP9N ä _`R�P�L7Y�\XTOP9Wf^aRGTOr�dUcfN
V|NSct^aRpiO^aP�^aTvcfN9PS^aVXcfRpP�dU_ÒrtVqdUP9NAd�¦qRG\Oct^aNSc~N¢¿�VqdUTOrt^aRGTsP�dZT³b|N�wG^`{UNST³dUr�� � � � � �Z� $ ���
	 � � � � � ��� � ��

}3^xWeL�WfLON�¦qRG\Xcf^aN9c�P9R�N��/PS^aN9T�Wer 	 � � � � � �¢�£��T<V�N9cf^`R�iO^`PBrtoprtWfNSk/r�WeLON¢oAiXNSV|NSTOihRGTX_`o�RGTÆWeLON�iX^`º�NScfN9TOPSN
� & � �BÈ�N9TOPSN�WeLXN��s«U®q®q­�� ��Y�\XTOP9Wf^aRGTOr 	 � � � & � �5Ç _�dGàG¾©Ë£dUctNÆwU^`{GN9Tvb]o
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�JTXY�RGctWf\OTqdZWfNS_xoG�]WeLON9rfN�_!dUTOTO^`NScBY�\OTOP¢We^aRUTOr�dUctN�TORZW~\OTX^a[]\ON�rt^aTOP9N�WeLXN ä _`R�P�L:RGcfbO^xW�dU_`r�� � � � �
�Z�BLqd�{UNd<VOLOdUrfN5^`TOiON9WfNSctk:^`TqdUP9o�� ������� ��� ��KMLO^`r�^aTOiXN9WeN9cfk/^aTqdZP9o:P�dUTvb|N5cfNSrtRG_`{UNSivb�o�WfLON5PSct^`WeN9cf^`RGT�WeLOdZWMWeLON
rt\Ok��ÁRZY�WfLON�rfNSP9RGTOi³k:RGk/NST�WfrMRUY�WfLON�N¢¿�V|NSP9WedZWe^`RGTv{UdZ_a\ON5RUY£WeLXNÆV|RGrt^`We^`RGTnRGV|NScfdZWeRUc
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^`r�k/^aTO^`k:^`�SN9iÒ�MKMLON<NÀ¿XV|NSP¢W�dZWf^aRGT³{UdZ_a\ON � ��� ���!� � ctN9Y�NSctr�WeR:WeLON �|¼ WfL"_!dUTOTO^`NSc�Y�\XTOP9Wf^aRGT 	 � �
� & � �¢�
¦qRGc � TX^`WeNvr�o�r�WeN9k:rz��rtopr�WeNSk/r:}3^xWeLORU\XW�V�N9cf^`R�iO^`PS^xW�oO�<dZTÁN9[p\X^`{ZdU_aN9T�W:P9cf^xWeNSct^aRGTlLqdZr�dU_`cfNSdUiXo�b|NSN9T
wG^x{GN9TskA\OP�L³NSdUcf_`^aN9cMb]o ä R*o�r3}3LO^`P�L³^`r�WeRpiqd�o(�]TOR*}3T7dUr ä R*oprS�µ_`R�PSdU_a^`��dZWf^aRGT7Ç ä R�âGâZË°�
¦qRGc/WeLONzP9RGTOrt^aiON9cedZWf^aRGT RUYÆdZk:RGctVOLORG\XrnrtoprtWfNSk/rS�JWeLONz^`T�{GNSr�We^`w�dZWe^`RGTuPSdUT b�N1ctNSr�Wecf^`P9WfNSiuWeRld �»¼
V|RG^aT�W�RGTO_xovredUk/VO_a^`TOwO�M��T7WfLONA_`^ak/^`W3RUY�d�rf^`TOwG_aN��G¼�V|RG^`T]W<��WfLON���V|RG^aT�W��¢�µWeLON�iO^ar�We^aTXP9We^`RGTsb�N¢W�}~N9NST
ä _`R�P�LAdUTOim_!dUTOTX^aNScªY�\OTOP¢We^`RGTOr�b|NSP9RGk/NSr�^`cfctNS_aN¢{ZdUT�W��£KMLON�VOctRGbO_aN9kÕcfN9iO\OPSN9r�WeR � TOiO^`TOw�WfLON�\OTO^xW�dUc�o
k:dZWect^x¿JWeLOdZWªcfRUWedZWeN9r WeLONB¤5RGLOTp¼���LqdZkEwGctRG\OTOiÆrtWedZWeN�^`T]WfRMWeLON�k:dy¿�^ak:dU_a_xo�¼�_aRpP�dZ_a^x�SNSi3ctNSVOctNSrfN9T�W�dZWf^aRGTÒ�
��TQdnPS\XbO^aPhrt^ak<\O_adZWe^`RGTzrt\OV�N9cfP9NS_a_�RUY~_`NSTOwZWeL! �WfLONhrfVXcfN�dZi�P9cf^`WfNSct^aRGT1RUYIN9[p\OdZWe^`RGTQâX�` *á�P�dUTÒ�ªdyY�WeNSc
Ç���^mÊUãyË°��b�NnctNSiO\XPSNSi�WfRzWeLONnVXcfRGbO_`NSk$RUY3k:dy¿�^ak/^a�S^`TOw"� $ � � � � # � � � Ï 1 �%$ ��� � Ï 1 �'& ��� � Ï ��}3LONSctN# " � $ � 	 " � � � �)(+*, � � 	 � ��}3^`WeL¥dZTqdU_aRUwG\ON<iON � TO^xWe^aRUTOr�Y�RGc $ " � dUTOi & " � �ÆKMLONhk�d©¿X^`k:^`��dZWf^aRGTsP�dZTWfLONSTzb|NAV|NSc�Y�RGcfk/NSi³\Orf^`TOwnT]\Ok/NSct^aP�dZ_£k/N9WfLORpiOr�k:dU�]^aTOw/\OrtN<RUY�WfLON<dUb|R*{GN<iXN � TON9i1k�dyWecf^`PSN9r�dUTXi
WfLONÆ¤��nRGctbO^`WedU_ar9�
KMLON�¿vP9R�RUcfiO^`TqdZWeN # � RZY�WfLON�T�¼ WfL¸_!dUTOTX^aNSc���¼²Y�\OTOP9Wf^aRGTq��PSN9T]WfNScJ^arMP9RGk:VX\XWeN9i7dUr

# � $ &  
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}3LONSctNU�|dUw�dZ^aTÒ�ON9[]\O^`{ZdU_`NST�WMY�RGcfkA\O_mdUr~LORG_ai(Y�RGc�� � dUTOi�� � �
Ó�rn}~dUrvdU_`cfN�dZiXo�^aTOiO^`P�dZWfNSi dZb�R*{GNZ�JWfLON _!dUTOTO^`NSc:Y�RUcfk:dU_a^`rfk?P9RGTOrtWf^`Wf\XWeN9rvd�iONSrtPScf^`VXWe^`RGTuRUY�WfLON
NS_`NSP9WfcfRGTX^aP/P�LqdUcfwUN�iO^`rtWect^abO\�We^aRUT�^`T�WeN9cfk/r�RZY�}~N9_a_IiON � TONSi�_`R�PSdU_a^`�SNSi1Y�\OTXP9We^`RGTOr9�s��T!VqdUctWf^aP9\O_mdUc�^xW
b�N9PSRGk/NSr�V|RGrfrt^abO_`N<WeRv_aRpP�dZ_a^a�9N�Y�NSdZWe\OctNSr�RUYIWeLON�N9_aNSP¢WectRGTO^aPhiXNSTOrt^`W�o1RUY�rtWedZWeN9r�^aT¥cfNSdU_�rfVqdZPSNU��KMLO^`r
P�dUTsb|N�dZP�LO^aN¢{GNSi³b�onWeLON�iON � TO^xWe^aRUTsRZY�WfLON �tVOcfR��tNSP9WfNSi³iONSTOrt^`W�o(RZY�r�W�dZWfNSr �
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}3LONSctN � " dUTOi7Ã " dUctNÆWfLON<¤5RGLOT1��LqdUkÂNS^`wGNST�{UNSP9WfRGcfr�dUTOizN9^awGN9T]{ZdU_`\ONSr9��ctNSrtV�N9P9We^x{GN9_`oG� ��TXY�RUctWe\p¼
TqdZWfNS_`o Ö�×IØ Ì iORpNSr�TXRUW�P9\OcfctNST�We_xo<dU_`_aR*}�rt\OP�Lh[]\qdUT�We^xWe^aN9r�WfR�b�N~N¢¿pWecfdUP9WfNSiÒ��KML]\Or�WfLON�P9RGT�{GRG_`\XWe^`RGT
P�dUTXTORUW<b|N�V|NSc�Y�RGcfk/NSi»�7ÈJR©}�N9{UNSc9�IRZWeLON9cA[]\qdUT�We^xWe^`NSrS��WeLqdZWAcfN¢{GN�dZ_~N9{UNST�k/RGcfN/iON¢W�dU^`_ar�dUb�RU\XWAWfLON
NS_`NSP9WfcfRGTX^aP5rtWfcf\OP¢We\OctNAdZcfNÆd�{UdZ^a_mdZbO_aNZ�
Ñ�TOPSN�WfLON5NS_`NSP9WfcfRGTX^aP�wGctRG\OTOi(r�W�dZWfNSrMLqd�{UNÆb|NSN9TviONSP9RGk:V|RGrtNSiv^aT�}�NS_`_x¼ _aRpP�dU_`^a�SN9i�_!dUTOTX^aNSc~RGcfbO^xW�dU_`rS�
^`Whb|NSP9RGk/NSrhV|RGrfrt^abO_`N�WeR1r�We\OiXo!WeLON(rtVqdZWe^adU_~iX^artWfcf^`bO\XWe^`RGT�dZTOi�WeLON(iO^`rtWfcf^abX\XWe^`RGT!RUY3WfLON�_�dZTOTO^aN9c
PSN9T]WfNSctrS�5¦�^`wG\OctNAâX� áZ¶:rfLOR*}3r�WeLXN<dZWfRGk:^`P�V�RGrt^`Wf^aRGTOrJdUTXi � wG\OctN<âX� áG¸hWeLON�R©{UNSct_md�o7RZY�WeLONz_�dZTOTO^aN9c
PSN9T]WfNSctr�dUTOi(WfLONÆdZWeRGk/^aP�V�RGrt^`Wf^aRGTOr5��cf^`wGL�W3VqdUTON9_��~RUY�dhY�cfRG�9NSTsPSRGT � wG\OcedyWe^aRUTvdZW�àG¡G¡h¤h�
KMLON�_!dUTOTO^`NSc�PSN9T�WeNSctr�dZcfNvPS_`N�dUct_`o�_aRpP�dZWfNSi�dZWhWeLXNsR�¿popwGNSTgdZWeRUk:r9�~dUTXiÁdZVOVOcfR�¿�^ak:dZWfNS_`o�WeN¢Weced©¼

¦�^awU\OcfN7âX�¹áy¶$`��8¨Kt�n-cWe»��sQk�qCf�sQqDk³c��u�LjKi�°gp©c
� 
YÅ���tÂp tuf!o-e t¬��·OcLp�p=o �ÄÅ^o�¯K·�¨/cWe tÂ� k5c5µHÅ�j-egµ
hO·3µ-k³o5¨ScLe¸tÂ� �ÄhOtQsUc��

¦�^`wG\OcfN<âX�¹áU¸'` ��n-cWk:p©j-· �§tQs�h���j-e�e�t£cLk>f�cLe�¦
sUcLk:� ��¨Kk5c!cWe 
-�>­®hDc���j-e�e±tucWkdf�cLe±sUcWk!��fWp q/�LsUcLk
j-k³o-qDe'µ#s�hDc�o�¯K·�¨/cWe�j3s£o-i��L�

LONSiXcedU_`_`oliO^`rfV|RGrfN9iÒ�EKMLON9^ac/_aRpP�dU_`^a�SdZWe^`RGT�RGTgWfLON7R�¿popwGNSTjdZWfRGk/r:^`r�d!_`RGwG^`P(PSRGTOrtNS[]\ON9TOPSN¥RUY5WfLON
LO^awUL1NS_aN9P9WfcfRGTON9w�dZWf^`{p^`W�o³RUY�WeLXNhR*¿popwGN9T!dZWfRGks�Æ��T1RUcfiON9c�WeRvdUTqdZ_`op�SNAWfLONhNS_`NSP¢WecfRUTO^aP<VXcfRGV|NSc�We^aN9r�RUY
dUTE�°dUk/RGcfVXLORG\Ore��rfRG_`^ai�WfLON(}3LORG_aN(P�LOdUcfwGNviO^`rtWfcf^abX\XWe^`RGT�iORpNSr�TORUW�LOd*{UN(WeR1WeR¥b|Nsr�We\OiX^aNSr9��KMLON
�]TOR*}3_aNSiXwGN�RUYBWeLONhV|RGrf^xWe^`RGTOr�RZY�WfLON�_�dZTOTO^aN9c�PSN9T�WeNSctrÆdUTOi1WeLON9^ac�rtVOcfNSdUiQP�dUT1ctN9{GNSdU_�k/RGrtW5RZY�WfLON
P�LONSk/^ar�Wec�o<RUY|d�r�o�r�WeN9k³����ThVOdUctWf^aPS\X_mdUc�dUTORGk:dU_a^`NSrª^aT�WeLONMN9_aNSP¢WectRGTO^aP�VOcfRUV�N9ctWe^`NSr�WfLqdZWBdZcfN�ctNS_mdyWeNSi�WeR
rtWfcf\OP¢We\OcfdU_µVOcfRGV|NSc�We^`NSr�P�dZT:b|NMP�dUV�We\OctNSi �t\XrtWB}3^`WfL�WfLON3�]TOR*}3_aNSiXwGN3RUY�WfLON3V�RUrf^`Wf^aRGTARUY�WfLON�_�dZTOTO^aN9c
PSN9T]WfNSctrS�ÆKMLONm_!dUTOTO^`NSc�P9NST�WeN9cfrÆdUctN�WectN�dZWfNSiQdUr�dUT¥dUiOiO^xWe^`RGTqdU_ P9_mdUrtr�RUYBVqdUc�We^`PS_aN9rS��KMLXNhrfRG_`^ai7PSdUT
WeLON9T7b|N5PSRGTXrf^aiXNScfN9izdUrJdUTsdUrtrfN9k<bO_`onRUY�^`RGT�¼ VqdUctWf^aP9_aNSr~dUTOi¸_�dZTOTO^aN9c�¼ PSNST�WfNSc�¼ VqdUc�We^aP9_aN9rS�
� Y�WfLON�_!dUTOTO^`NSchPSN9T�WeNSctr/dUcfNnWfcfN�dyWeNSi�dUr�dZTÁdZiOiO^`Wf^aRGTOdU_�W�o�V|NvRUYJVqdUc�We^aP9_aN9rS�B^`WAb�N9PSRGk/NSr�V|RGrfrt^abO_`N
WeR�PSRGTOrt^aiON9c�[]\qdUT�Wf^`We^`NSr/_a^`�UNvVqdU^`c/RUc�dUTXwG_aNviO^`rtWect^abO\�We^aRUTOr/dUTOigP9R�RUcfiO^`TqdZWe^`RGTlT]\Ok<b|NScfr:^aTÁRGcfiON9c
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WfR!P�LqdUcfdUP9WfNSct^a�SNsWeLON³NS_`NSP9WfcfRGTX^aPsVOcfRGV|NSc�We^`NSrS��Ó�P9PSRGctiO^aTXw�WeR�WeLON³iO^artPS\Ortrf^aRUTuRUY�WfLON7_`^a[]\O^ai�rtWedZWeN
VOctNSrtNST�WeN9i�^`TzrfN9P9We^`RGTQâX�x G��WfLONhcedUiX^mdU_£VqdU^`c�iO^`rtWect^abO\�We^aRUT7RUYBWeLXN<R�¿�opwGN9T!dyWeRGk/r�dUTXizWeLON�_!dUTOTO^`NSc
P9NST�WeN9cfrS� ������� ^arhVOctNSrfN9T�WeNSig^aT�¦�^awU\OcfN9r�âX�¹áZâX�~â��¹áG¾zdZTOigâ��¹áUãzY�RGc<WfLONvrtWfNSVudZTOiÁ^`TOrtWedUT�W�dUTXNSRG\Or[]\ON9TOP�LONSr9��KMLXNAk:dU^aTvPSRUT]Wfcf^`bO\XWe^`RGTOrMY�RGcJdU_`_ redUk/VO_aN9rJdUcfN�b|N9W�}�NSNST¥¡��¹á�dUTOi7¡X�¹¸ �ÓA�µKMLO^`r�ctN � N9P9Wfr
WfLONMY�dUP9WBWeLOdZW�dZ_a_g_!dUTOTO^`NScBPSN9T�WeNSctr�dUctN3_aRpP�dZWfNSi/TON�dUc�WfLON�R�¿popwGNSTndZWeRGk/rBdUrB}�dZr~dU_`cfNSdUiXohVOctRGV|RGrfN9i
b�o � wG\XcfNsâX� áG¸��lÓÂPSRGk/k:RUTlY�NSdZWe\XcfNvRUY5dZ_a_�iO^`rtWfcf^abX\XWe^`RGT�Y�\OTOP¢We^aRUTOr�rfNSN9k:r�WeRQb|NvWfLON(W�}~RQ}~N9_a_
rtNSVqdUcfdZWeN9i�V|N�dZ�pr�dZW�ctRG\OwGLO_xo1¡X�¨à��Ó dUTOi�¡X�¨¶ �Ó�� K�dU�]^`TOwv^aT�WeRsdUP9PSRG\OT�WÆWeLON/dUTXwG_aNhRUYIWeLXN��p^x¼�Ñ�¼½��^
dUTXi���^ ¼�Ñ�¼½È b|RGTOiXrÆWfLO^ar�b|NSLqd�{p^aRGc�PSdUT�b|N/cedZWf^aRGTqdZ_a^a�9NSiÒ� �JRUWeNhWeLOdZWÆTONSw�dyWe^`{UN:N9_aN9P9WectRGTO^`P/P�LOdUcfwGN
P9NST�WeN9cfrÆRGTQdUT�R�¿popwGNST�dZWfRGk�}3^`_a_�RUcfiON9c�dZPSPSRUcfiO^`TOw(WeR(WeLON�wGN9RGk/N9Wec�oz^`k:V|RGrfN9i1b�o1WeLON�b|RGTOiOr5WeR
RUWfLONSc�dZWfRGk:r9�3È�R*}�N9{GN9cS�ÒctNS_adZWe^x{GN�LONS^`wGL�Wer�RUY�WfLONAV|N�dU�]r�dZW�¡�� à �Ó�dUTXiz¡X��¶ �Ó	rfN9NSkÂWeR�iXNSV|NSTOizRUT
WfLON3R*¿popwGN9T/W�opV|NU����T/VqdUctWf^aP9\O_mdUc9�GPSRUk:VqdZcf^aTXw�WeR ä Ñ�R�¿popwGNSTXrS�]WeLON3V|N�dU�hdyWI¡X�¨¶ �ÓjrfN9NSk/r�WeR�b�N3_`NSrfr
VOctRGTORG\XTOPSN9inY�RGc�� ä Ñ�R*¿popwGN9TOr3dUTOink/RGctN�VOctRGTORG\OTXPSNSinY�RUcM��^mÑEiqdUTOwG_`^aTOw�R�¿�opwGN9TOrS��Ñ�TO_xo:rfdUk/VO_aN
¶<rtNSN9k:r~WfR<iON¢{�^adZWeN�Y�cfRGk WeLXN�cf\O_`N�Y�RGcIWeLON�P�dUrtN�RUY WeLXN���^�Ñ�iqdZTOwG_a^`TOwÆb�RGTXiOrS�BKMLON�iX^artWfcf^`bO\XWe^`RGT�RZY
WfLON ä Ñ _�dUTXTO^aN9c�PSN9T]WfNSctrÆ^`r�PS_`RGrfN�WeRnWeLXNhPSRGctcfNSrtV�RUTOiO^aTXw([p\OdUT�We^`W�o7RUYIVO\OctNhrf^a_`^aPSdX�5KMLO^ar5ctN � N9P9Wfr
dUTXRUWeLON9c�We^`k:N�WeLXN<rf^`k:^`_mdUct^`W�o(RUY�WfLON<N9_aNSP¢WectRGTO^aP�iONSTXrf^`W�o7RUYIrtWedZWeN9r�RUYIVO\OctNhdUTOi1L�opiOcfRU\Or5rf^`_a^aPSd�dUr
^xW�}�dZr�dZ_acfNSdUiXo7iO^artPS\OrtrfNSi�^aT � wG\XcfN/âX� áUàX�<� YIWeLON�V|R*}~N9cÆRZY~rt\OP�L!iO^`rtWfcf^abX\XWe^`RGTOr�PSdUT¥PSNSc�W�dU^`TO_`o7b�N
rtNSNSTs^aTnWfLON5Y�dUP9W~WeLqdZWMWfLON9o(dUcfN�dUbX_aN�WfR/VXcfR*{p^aiON�dhrtWedZWe^`rtWf^aP�dZ_»VO^`P9We\XcfN5RUY�iO^`º�NSctNSTOP9NSr3b|N9W�}�NSNSTsWeLON
N9_aNSP¢WectRGTO^aP5r�Wect\OP9Wf\OcfN�RUY�iO^`º�NSctNST�W3R�¿�opwGN9T³W�opV|NSrS�qWfLONS^`cMN¢¿�VO_a^`P�dZWf^`{UN5V�R*}�NScJ^arM_a^`k:^xWeN9iÒ�
��ThWeLXN�Y�RG_a_`R©}3^`TOw�WfLON3dUTORUk�dU_`^aN9r�RUYµWeLXN�_!dUTOTX^aNSc�Y�\OTOP9Wf^aRGTXrBdUTOi#_�dZTOTO^aN9c�PSN9T�WeNSctr~dZrfrfRpPS^adZWeN9ih}3^`WeL
WfLONAr�Wecf\XP9We\XcedU_�iON9Y�N9P9Wer5_`^a�ZNh��^mÑ�iqdUTOwG_`^aTOw/b|RGTOiOr5dZTOiQÑ5àGÈÐP9_a\Or�WeNSctr5dUctN<dUTqdZ_`op�SN9iÒ��KMLON<iX^arfP9\Or�¼
rt^aRGTv^arMr�W�dUc�WeN9i³b�onWfLON5{�^`rf\qdZ_a^a�SdZWe^`RGTnRUY£W�}�R:^`rfRGrt\OctY�dUP9NSr3RUY£WeLON�iON9TOrf^xW�o(iO^`rtWect^abO\�We^aRUTOr~Y�RGc�W�opVO^`P�dU_
_!dUTOTO^`NSc�Y�\XTOP9Wf^aRGTOr�RUY�d�cfNSwU\O_mdUc�Ñ�ÈÁb�RGTXi�dUTOi/d���^�Ñ iqdUTXwG_a^`TOw�R�¿popwGNST/^aT � wU\OcfNMâ��¹áUÊ���Ó�r�PSdUT�b�N
rtNSNSTv^`T(d<PSRGk/VqdUct^artRGTnRUYªWeLXN�_aN¢Y�WMdUTOinWfLON5cf^`wGL�W�VqdZTONS_`r�RUY � wG\OctN5âX� áUÊX�pWeLON5iON9TOrf^xW�oniO^`rtWfcf^abX\XWe^`RGTOr
RUY�_!dUTOTO^`NSchY�\OTOP¢We^aRUTOr�_aRpP�dZWfNSiÁdZW:��^�Ñ�iqdUTOwG_`^aTOw1b|RGTOiXr:dZcfNsiON9Y�RGctk:N9i�WfRQd �tkA\OrfLOctR�RUk �¥_a^`�UN
^`rfRGrt\OctY�dUP9NU�I��\XP�L7iON¢Y�RGcfk:dZWe^`RGT(^ar3d � ctrtWJ^aTXiO^aPSdZWe^`RGT�Y�RGcMN9_aNSP¢WectRGTO^aP�dZTORGk:dU_a^`NSrS�
Ó	Y�\OctWfLONSc�[]\qdZT]Wf^`W�o7RUYB^aT�WeN9cfN9rtW5^`r�WeLXN<rfVOctN�dUi � RUY�WfLONm_!dUTOTO^`NSc�Y�\XTOP9Wf^aRGTOr�dUr�iON � TONSi¥^`TzNS[]\qdy¼
Wf^aRGTQâX�x ©á��/¦�^`wG\OcfN�â�� àG¡(rtLOR*}3r�WeLX^ar�iO^ar�Wect^abO\XWf^aRGTzY�RUc�WfLOcfN9N�iO^`º�NSctNST�WArfdUk/VO_aN9rS�:Ñ�TON:TXRUWeN9r�Y�ctRGk
� wU\OcfN�âX�¨àG¡ÆWfLqdZW~dU_a_OWfLOcfN9N�PSRUT � wG\OcfdZWe^`RGTOrBLqd�{GN�cedZWfLONScIrf^`k:^`_mdUc�iX^artWfcf^`bO\XWe^`RGTOrBRUY�WeLON�rfVOctN�dUinRZYÒWeLON
_!dUTOTO^`NSc�Y�\OTXP9We^`RGTOr9����T�WeN9cfN9rtWe^`TOwG_xo(iO^`º�NSctNSTOP9NSrJrfN9NSk�WeR/R�P9PS\Oc3b|N9W�}�NSN9T7WeLON�rfdUk:VX_aNSrJdZW3WfLON�LO^awGL
rtVOcfNSdUizNSTXizRUY�WfLON�iX^artWfcf^`bO\XWe^`RGTOr9��Ó�iON¢W�dU^`_aN9i7dUTOdU_`oprf^`r�ctN9{UN�dU_`r�^aTXiONSN9i³WeLOdZW�WfLONSrtN<PSRUT]Wfcf^`bO\XWe^`RGTOr
dUct^artN�Y�cfRGk�_�dUTXTO^aN9cMPSNST�WfNScfr�_aRpP�dZWfNSi(TONSdUc���^�Ñ
iqdUTOwU_a^aTXw<b�RUTOiOrS�
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¦qRGc�WfLON�P�LONSk/^ar�W���}3^`WfL¥N¢¿�V�N9cf^`NSTOP9N*�5^`W5^`r5rf\g�/PS^`NST�WÆWeRvLqd�{GN:d(PS_aRUrfNh_aRpRG�sWeR(WeLON�r�Wecf\XP9We\XcfN�RUY~d
k/RG_aN9PS\O_adUcÒr�o�r�WeN9k	^`T�RUcfiON9c£WfR�iO^`rtWf^aTOwG\X^arfL�N9_aNSP¢WectRGT�¼�ct^aP�L�dUTOi�NS_aN9P9WfcfRGT�¼ V�RpRGc ctNSwG^`RGTOrS�£KMLONIPSRGTXPSNSV�W
RUY�NS_`NSP9WfcfRGTXNSw�dZWf^`{p^`W�ovk:d�ovrtWedUTOizLON9cfNAdUr�dZTzN¢¿XdUk/VO_aNZ�3´�{�^`iONST�Wf_`o(WeLXNSrfNAPSRGTOP9NSVXWfr�Lqd�{GNÆWeR/Y�dU^a_ ^xY
d � TO^xWeN�WfNSk/V�N9cedZWf\OcfN�^arMP9RGTOrt^aiON9cfNSi³dUTOivWecfdUTOrt^`We^`RGT(rtWedZWeN9r3PSRGk/N�^aT�WeRhVO_ad�oG�
Ø dZT]osWeLXNSRGctN9We^`P�dU_�k:NSdUrf\XcfNSr�RUYIdZWeRUk:^`P�P�LqdZcfwGN9r5Lqd�{GNhb|NSNST1VXcfRGV|RGrfN9i�Ç Ø \µ¸G¸��»È�^�¾U¾©Ë°��KMLONhk:dU^aT
^`iON�dzRUY�rf\XP�LudZWfRGk:^`PnP�LqdUctwGNvPSRGTXPSNSV�Wer/^arAWfRQiX^`{p^aiONnWfLONvk:RU_aNSP9\O_aN�^aT�WeR¥dZWfRGk/^aP�Y�cfdUwGk/NST�Wer�dUTXi
WfR�^`T]{UNSr�We^awGdZWeNsLOR*}"WeLXNS^ac�P�LqdZcfwGN9r�iO^xº»N9c�Y�ctRGk WfLORGrfNsRUY�WfLONvY�cfNSN³dZWfRGk³�g��^`k:VO_`N(^`W�rtRG\OTOiOr9�M^`W
b|NSP9RGk:N9r~iON9_a^`P�dZWfN�^aT:VOcedZP9We^`PSNJ}3LONST(WeLXN�dZWfRGk:^`PJY�cfdUwGk/NST�Wer�Lqd�{GN�WfR<b|N�iON � TONSisdUTOi:WeLON9^ac~P�LOdUcfwGN
LqdZr � TqdU_`_`o5WfR�dUiOih\OV<WfR�WeLON�RUTON�RUYqWfLONMk:RU_aNSP9\O_aNZ����^aTOP9N~WeLXNM[p\OdUT�We^`W�o �fdZWfRGk/^aPIP�LqdUcfwUN��5^ar�TORUW�dZT
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× NScfLOdUVOrnWeLXNzk:RUrtWnN��/PS^aN9T�Wn}�d�oÁWeR�P9RGk:VX\XWeN7d�k:NSdUrf\OctN7Y�RGc:dZWeRUk:^`P³P�LqdZcfwGN9r(^ar:WfLONzk/N9WfLOR�i
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P9RGTOrtWfcf\OP¢WeN9i<VOcfRy¼�k/RG_aN9PS\O_`N � � � � � �Z�ªdZW�d�PSN9ctWedU^aTÆV�RUrf^`Wf^aRGT �M^arªP9RGTOrtWfcf\OP¢WeN9i<Y�cfRGk�WfLON�rt\Ok
RUYµdZWfRGk/^aPiON9TOrf^xWe^`NSr � � �� RZY�WeLXNÆY�ctNSN<dyWeRGk/rS��K�R�dUP�LO^aN¢{GNÆWeLqdZW�rfN9VqdUcfdZWe^`RGT³RZY�WeLXN�WeRZW�dU_ N9_aNSP¢WectRGT7iON9TOrf^xW�oG�µWeLONdUP¢We\qdZ_Jk/RG_`NSPS\X_mdUchiON9TOrf^xW�o � " � 	 � �Z�hLqdUr/WeR!b|N7rtVO_a^xW:dUk:RUTOwQWfLONzdyWeRGk/r�^aTgVXcfRGV|RGctWf^aRGTlWeRQWeLON9^ac
ctNSrfV|NSP¢We^x{GN<P9RGT�Wecf^`bO\XWf^aRGTOr3WeR/WeLON�k:RU_aNSP9\O_mdZcJiXNSTOrt^`W�oG� Ø dZWfLONSk:dZWf^aP�dZ_a_`o:WeLO^`r�PSdUTzb|NAN¢¿�VOctNSrtrfNSiQdUr
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^ar<\Xrf\qdU_`_`o�cfN¢Y�NScfctNSi�WeRzdUr<WeLON1® �¢¯ � �X« ����� ��� ��± � �/«U¯°­²±y® ���¢® �¢­�¯ �Z� ä o!PSRGT�{GN9T�We^aRUT�RZY�TXNSw�dZWf^`{UNS_`o
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KMLONhTON¢W�dZWeRUk:^`PÆP�LOdUcfwGN9r�Y�RGc�WfLON<^`T]{UNSr�We^awGdZWeN9iz[]\ONSTOP�LXNSiQPSRGT � wG\OcedyWe^aRUTz^ar�wG^`{UNSTz^`T7W�dUbX_aN<â��¨¶n^`T
PSRGk/VqdUct^artRGTzWeRnWfLONA{ZdU_a\XNSr�Y�RGc�VO\OcfNhrt^a_`^aP�d/PSRGk/VO\XWfNSi¥b�o ä N9TORG^xW �¢¯J« ��Ç ä NS¡G¡UË°�ÆK�dUbO_`NhâX��¶(rfLOR*}3r

2�BD*HG3;J*Y2 � � �²�p^�Ñ Ï ¼�È Ï Ñ�� � � �°��^�Ñ Ï � � � �°��^�Ñ Ï ¼�¶ ��d Ï Ñ����^ 15¡ � áGáU¡ �u¡ �¨¡GàX  1�¡��¹á� �ã �u¡ � ¡� *¡ 15¡ �¹áy¶�¡ �u¡ �¨¡U¶O 
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��^�Ñ ��� � $ ÈÆ� ��d�� & ¡ �x G *â �u¡ �¨¡�á�  ¼ & ¡ �¹áy¶�Ê �g¡ �¨¡X ©¸
��^mÑ
iOdUTOwG_`^aTOw & ¡ � áG¾G¾ �u¡ �¨¡U¶�â ¼ ¼
Ñ5àGÈ 15¡ �¨¡�áUà �u¡ �¨¡G¡G¡ ¼ ¼
� 15¡ �¨¡GàGã �u¡ �¨¡GàG¡ ¼ 15¡ �¨¡Gã�á��u¡ �¨àU¶
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§wLo-k��Wj-ib°'p c �KÅC°'qDk5c��:t�prtuf!jd�Qa�cY�3�´�
jH� �
cLp�p®jH���Lo�µ-tÂqDi�sUcWsQk³j-¦��:t�prtuf!jKsUc�� �!���K�³� ����� ��j�
-� ��s�hCcLk��Wj-ib°'p©cL���!hDo	�»�:t�i�t�p©j-k�w�c5jKsQqDk5c��W�

WeLqdyWIWfLON�dZWeRGk/^aPMTXN9WIP�LqdUctwGNSrIY�RGc�WeLON3rf^`_a^`PSRGT/dUTOi/bOct^aiOwG^`TOw�R�¿�opwGN9TndZWfRGk/rI^`ThWeLONJL�o�iXcfRG\Or�redUk/VO_`N
dUcfN�{GN9cto¥rt^ak/^a_mdZc�WeRvWeLXRGrfN/RUY�VO\OcfN/rf^`_a^`P�dX�hKMLON:P�LqdUctwGNSrÆRUY~WfLON�iO^`º�NSctNST�W�R*¿popwGN9T!rfV|NSP9^aN9r�^`TQWfLON
L�o�iXcfRG\Or3rfdUk:VX_aN�iO^xº»N9c�PSRUTOrf^`iONScfdUbO_`oU����TvVqdUctWf^aP9\O_mdUcIWeLON5��^�ÑÕiqdUTOwU_a^aTXw<b�RUTOiOrMN¢¿�LO^`bO^`WMd<TONSw�dyWe^`{UN
P�LqdUctwGNMWeLqdZWB^`r�LO^awULONSc�WfLqdUThWeLONJd�{GN9cedUwUN ä Ñ·È�^`cfrtLXY�NS_`ihTON9WIP�LqdUctwGNU����T:P9RGT�WecedZrtW���WfLON�Ñ�àUÈuPS_a\XrtWeN9c
^ar�\OTOiON9cfredyWe\OcfdZWeN9in}3^`WeL�NS_aN9P9WfcfRGTOr~dUTOinNÀ¿�LO^abO^xWer~d�V|RGrf^xWe^`{UN�P�LqdZcfwGNZ��KMLON5dUTqdZ_`oprf^`r�RUY£dZ_a_µd�{ZdU^a_adUbO_aN
L�o�iXcfRG\Or�redUk/VO_aN9r�rtLOR*}3r�WeLOdZW3WeLON�TON9W�P�LqdUcfwUNSr�RZY�WeLONA��^mÑÐiqdUTOwU_a^aTXw:b|RGTOiOr3{ZdUcf^`NSrJPSRGTXrf^aiXNScedZbO_`oU�
��T�WeNSctNSr�We^aTXwG_`oÆWeLON�TON9W�P�LqdUcfwUNSr�rtNSNSk
WeR�b�N�PSRGctcfNS_adZWeN9iAWeR�WeLON�V�RGrt^`Wf^aRGT�RUYOWeLXNMdUrfrtR�P9^mdZWfNSi<N9_aN9P9WectRGTO^`P
rtWedZWeN9r�^`TvWfLON�bqdUTOisw�dUVvRUY�dUk/RGcfVXLORG\OrMrt^a_a^`P�dX��K�dZbO_aNÆâX� ¸<wG^`{UNSrJdUTvR*{GNSc�{p^aN9}�RUY�WfLO^ar3P9RGcfctNS_mdyWe^aRUTÒ�


 ��� � � �����!01$2� ')( � ' 07���6&657�%$8&6')(

Ó�}�NS_`_µNSrtWedUbO_`^arfLXNSi:WfR�RU_q^aT�RUcfiON9cIWfR�iON9rfP9cf^ab|N3WeLON�_aRpP�dU_`^a��dyWe^aRUT<RUYÒN9_aN9P9WectRGTOrI^aT:d�k/RG_aN9PS\O_adUc�rtWfcf\OPÀ¼
We\OctNA^`r3WfLONArtR�PSdU_a_`NSi³´B_`NSP¢WecfRUT \ R�PSdU_a^`��dZWf^aRGTv¦q\OTXP9We^`RGT!�°´�\ª¦���Ç Ö�× ¦��X¡�á©Ë²�MKMLON�iON � TO^`Wf^aRGTsRUY�WfLON
´�\£¦�wGRpNSr�k�dZ^aTO_xo7bqdZP��zWeR ä NSP��ZN(dUTOi�´�iOwGNSP9RGk<b|NzÇ ä ´BÊG¡ZË°�/KMLON9o�dUrtrfRpPS^mdyWeNSi¥WeLXN:_`R�PSdU_a^`��dZWf^aRGT
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dUr�d(k/N�dUrt\OcfN�RUYIWeLXN/N9_aN9P9WectRGT¥_aRpP�dU_`^a�SdZWe^`RGTÒ��KMLON/´�\£¦j^`WfrfN9_`YI^ar5RGTX_`o7dsctNS_mdyWe^`{UN<k/N�dUrt\OcfN�RUYIWeLON
N9_aNSP¢WectRGT7_`R�PSdU_a^`��dZWf^aRGTvdUTXi1d:ctN9Y�NSctNSTOP9N¢¼ _aRpP�dU_`^a��dyWe^aRUTs^`r�ctNS[]\O^`cfNSi»� ä N9P��UN�dUTXi1´�iOwGNSP9RGk<b|N(Ç ä ´BÊG¡ZË
WfR�RG�nWfLONA_`R�PSdU_a^`��dZWf^aRGT(RZY�WeLON�\OTO^`Y�RUcfk�NS_`NSP¢WecfRUTzw�dUr�dUr�ctN9Y�NSctNSTOP9N¢¼ _aRpP�dU_`^a��dyWe^aRUTÒ�M��T7WeLXNAiON � TO^`Wf^aRGT
RUY ä NSP��ZNvdUTOi�´�iOwUNSPSRUk<b�NZ�B´�\£¦j{ZdU_a\ON9r<dUctN�b|RG\OTOi�b�N¢W�}~N9NST�¡zdUTXig G� �p­ ����������dZWAd7P9NSctWedU^aT
V|RGrf^xWe^`RGT³NÀ¿�LO^abO^xWer�d�LO^`wGLONScJ_aRpP�dZ_a^a�SdZWe^`RGTnWeLOdUTz^aTsWeLONA\OTO^`Y�RUcfk�NS_`NSP¢WecfRUT7w�dUr�dUTOi �a±���������cfN¢Y�NSctr
WfR/_`R*}EN9_aNSP¢WectRGT³_`R�PSdU_a^`��dZWf^aRGT»�
ÓEWfNSctk-\OrtNSiv^aT:WeRGV|RG_aRUwG^aPSdU_|dUTqdU_xo�rt^ar�^ar�WfLqdZWMRZY�dÆYm¼�_aRpP�dZ_a^a�SdZWe^`RGThiORGk:dU^`TÒ��� WM^`r�d<cfN9wG^aRUTn^aTnrtVqdUP9N
b|RG\OTOiXNSi7b�ovWeLXN�^`rfRGrt\OctY�dUP9NÆÃ  �	��
�Z� $ � �~¦�^awG\XcfNÆâX�¨àX �rtLOR*}3r�WfLON�^`rfRGrt\OctY�dZPSNÆRUY�WfLONA´�\ª¦�WfR�dZT
^`rfR*{ZdU_a\ON/RUY � $ ¡ �¨ãGãGâ³Y�RUc<dzàG¡U¡7¤ÂredUk/VO_aN/RUY3L�opiOcfRU\Orhrf^`_a^aPSdX� � W<P�dUT�b|NnrtNSNST�WfLqdZW<ctNSwG^`RGTOrRUY�LO^`wGL(NS_`NSP9WfcfRGTs_aRpP�dZ_a^a�SdZWe^`RGT:dUcfN�rf^xWe\qdyWeNSisdUctRG\OTOivWeLXNÆL�opiOctRGwGNST7dZWeRUk:rMdZTOisWfLqdZWJdU_`rfRhWeLXNÆ_`RGTON
VqdZ^ac�N9_aN9P9WectRGTOr�dZW�Ñ � dUctNA}~N9_a_�_`R�PSdU_a^`�SN9iÒ��KMLON9o1rtNSN9k WeR(Lqd�{UN:d(rt^ak/^a_mdZcJN9_aN9P9WectRGTO^`P<_aRpP�dU_`^a�SdZWe^`RGT
P9RGk:VOdUcfN9isWfR/R�¿popwGNSTzdZWeRGk/rM^aTvk/RG_aN9PS\O_adUc~}~dZWeN9c<Ç Ø dG¡Z¶UË²�I��T7P9RGT�WecfdUrtWS�|N9_aN9P9WectRGTOr3RGT ä ÑÐiOR/TORUW
rtNSNSk$WeR1NÀ¿XLX^abO^xW<LO^`wGL�NS_`NSP¢WecfRUTO^aPn_`R�PSdU_a^`��dZWf^aRGT»�7Ì�N9PScfNSdUrf^`TOwzWeLXN�Ym¼�_`R�PSdU_a^`��dZWf^aRGT1b|RG\OTOiOdUcto�{UdZ_a\ON
rtLOR*}3r5^aTOiON9NSi7WfLqdZW�_aRpP�dU_`^a�SN9i³N9_aN9P9WectRGTOr�rt^`W�dU_artR�RGT ä Ñ R�¿popwGNSTOr�dZr�^`WJ}~dUr5VOcfRUV�RGrtNSi1b�osWeLON�^aT�¼
{UNSrtWf^aw�dyWe^aRUT/RZYÒrf^`_a^`P�d5V�RU_`opk:RUcfVOL�rtWfcf\OP¢We\OctNSr�Çr]5^m¡Gà©Ë²����T]WfNSctNSrtWf^aTOwU_`oG��WfLON��p^�Ñ·iqdZTOwG_a^`TOw�b�RUTOiOrB}3^`WeL
N9TONSctwGN9Wf^aP�dZ_a_`onNS_aN¢{ZdZWeN9izrtWedZWeN9r�^aT7WfLONAbOdUTOizw�dZVzN¢¿�LO^`bO^`W�d�_aR*}�NSc�_aRpP�dU_`^a��dyWe^aRUTnWeLqdUT ä Ñ dUTOi¥��^mÑ
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