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VXFZYNOWyzOTORH{Dq>kSJIlb7|PHJ]l^~}�@�e`IJ@�>AVlORb[�XHJI{@C>kVJOTj�wJFCjq>k|PQTMUOTDues|U>kV�esVJ|PQvV�>k@
jkOTFCQR>v�

� HJOaFCHJD�egORj0>A@$>kVJ|PD��7SlOTDq>k|P@NH�|UD����%����� ��^�=�|Uj/QT|UjkQRSJM�Fd>kOTD�|PH�F�jq@�@CB	IlSJO
>A@tIJ|���ORjkORHJQTORD�|UH�>AORBEwzOTjkFd>ASJjqO�FCHJI~>AVlO�Dq>A|Ujkjq|PHJ]WFdDnw'OR@NwJMPO�QR@NBLO�FCHJI�]N@J^
� Sl>gQvVJOTBL|PQTFCMzFCHJIEyJ|P@NMU@N]N|UQZFCM�jkOZFdQR>A|U@NHJDx]N@�@NHEORYCOTHW|PHLDq>k|PMUMPHJORDkDxFCHJI�|UH�QROTMPM
Dq>kjkSJQr>ASJjqOTD�esVlOTjkO�wJV;b�Dq|PQTFCMgBL|���|PHl]f|UD�DqB�FCMUM�@Nj�FdyJDkORH->T^�� H�DqSJQvV{QT|UjkQRSJB�¡
Dq>AFCHJQROTDT¢�F£>A@NBLD$FCHlI~BE@NMUOTQRSJMPORD�]NOr>$>AVJOR|Pj�MPOT]CD�opjk@CB�¤ �p¥§¦ ¨Z�p©z�§^uª$|���SJDq|P@NH
|PD§>AVJO�DkwJjqOZFCIW@Co F£>A@NBLDgFdHJIWBE@CMPOTQRSJMPORDxIlSJO�>A@�>AVJOR|PjgjkFCHJIJ@CB2BL@C>A|U@NH�opjk@NB
jkOR]N|P@CHJDn@Co§]NjkOTFd>AORjuQT@NHJQROTH;>AjkFd>A|U@NH�|PH;>A@WjqOT]N|U@NHJDn@CoxDkBEFCMUMPOTj�QT@NHlQTOTH;>kjAFd>k|P@NH�^
« |U>kVJ@NSl>0IJ|U�'SJDk|U@NH�¢NMU|UopOgFCD0egOsh-HJ@�e¬|U>0ex@NSJMUILyzOa|PBLwz@NDkDq|PyJMUOC^�_aVJ|PD�QvVJFCwl>AORj
IJORDkQTjq|PyzOTDs>AVJOuwJjq@�QROTDqD­@do0IJ|���SJDq|P@NH�^

� B�Fd]N|PHJOG>AVJO�op@CMPMP@�es|UHJ]�DqQTOTHJFCjk|U@K®¯FCDWDqVJ@�esHK|UHc°/|P]CSJjkO�±l^U²�³r´�� Hc@NHlO
QT@CjkHJORjn@CoxFµDkQvVJ@7@NM0MPFCy'@CjAFd>k@NjqbC¢ � FCjqjqbf@NwzOTHJDuFµyz@C>k>kMPO�@dogFdBEBL@NHJ|PFl^u¶COTH7¡
HJ|�opOTjT¢XesVJ@�|PD­Dk|U>q>A|UHJ]�|PHf>kVJO�@CwJw'@CDk|U>kOuQT@NjqHJOTj�@Co0>AVlO�QTMPFCDkDqjk@7@NBG¢X]NjAFCylD�VJORj
HJ@NDqOµFCHlI�DkVJ@CSl>ADR¢u· � FCjqjqbC¢0QTMU@NDkO�>AVXF£>�yz@C>k>kMPOd¸º¹ � FCjkj�b�IJ@7OTD�Dq@J¢0yJS�>�¶COTH7¡
HJ|�opOTjsQT@NH;>k|PH-SJOTD�>A@LDkBLOTMPM3>kVJO�FdBEBL@NHJ|PFl¢JDk@EDkVJO�DkORHJDk|UyJMUbWegFCMPh-D�@NSl>�@Co0>AVlO
M�Fdy'@NjkFd>A@CjqbN^
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Ammonia
10 meters

°�|P]NSJjqOu±l^�²N´ « VJOTHGIJ@7OTD�¶COTHlHJ|UopORj­DqBEORMPM�>kVJO�FCBLBE@NHl|�F;�

Ñ ±l^�²N´ ª$|UDkQRSJDkDW>AVl|PDW=�BLBL@NHJ|�F�Ò7>A@Nj�bN^ « VXF£>
�-SJOTD�>A|U@NHJDLIJ@[bC@NS\VXFZYNOfFCy'@CSl>L|U>Ó�:ª$|PDkQRSJDkDLFCH7¡
DqexOTjqD�>A@�bC@NSJj��-SJORDq>k|P@NHJD�FCHJI{FCHlDqexOTj�>kVJOµ�-SJOTDÌ¡
>A|U@NHJDayzOTMU@Ôeu´
=��-SJ|UQvh¬]CSJOTDqDT´�}�@�eÕDk@7@NHÖes|PMUM�¶COTHJHJ|�opOTjµDqBEORMPM
>AVlO�FdBEBL@NHJ|PF�|PH�×rØ�Ù%Ú%Ú0FC|Ujv�
« VXFd>u|UDnQZFCjqjqb7|PHl]t>kVJO�@�Il@Nj$>A@f¶COTHlHJ|UopORjv� « VXF£>
BL@ÔYCOTD­FCQRjk@NDqD­>kVJOujk@7@NBµ�
« VXFd>kORYCOTj�QTFCjkjq|PORD[>kVJO¬@7IJ@Nj[FCQRjk@NDqD�>kVJO¬jq@�@CBf´
}�@�emIJ@�ORD�|�>a>AjkF�YCOTM���|PHGFLD�>AjkFC|P]NV;>sMU|PHJOZ��FCMP@CHJ]�F
Û FC]N]COTI[wXFd>AVX� � juIJ@�ORD�|�>�Dk|PBLwJM�b�jk|UIJO�es|U>kV[>kVJO
FC|UjaFCDa>AVJO�FC|Uj?QT|UjkQRSJM�Fd>kOTDA�

ÜtÝ�Þ ßÇà�á âäãRåçæ~è0ãRéEê ë�à�ì�í î�ánï
=�BLBL@NHJ|�F�]NFCDt|PDt|PH;Y7|PDq|PyJMUO�FCDf|�>tBE@�YCOTDf>kVJjk@CSJ]NVc>AVJO�FC|Pjµopjq@NB � FdjkjqbzðñD
@NwzOTHJORI6y'@d>k>AMUO[>k@ò¶CORHJHJ|UopORjTðñD�HJ@NDqOC^:_aVJOTjqO�|PD�FÖDk|UBEwJMUO�IJOTBL@NHJD�>AjAF£>A|P@CH
>AVJFd>aBEFChCORD?Y�|UDk|UyJMPO�Dk@NBLOnQT@NHlDkOT�-SJORHJQTORD�@do >kVJ|PDgBE@C>k|P@NH�@Co�FCBEBL@NHJ|PFl^ _aVJO
IJORBE@NHlDq>AjkFd>A|U@NH�SJDkORD/esVXFd>/|PD QZFCMUMPOTI�F�¤ �%¥§¦�¨Z�p©z�~ódô�õX�~ö�÷-ø-^/_aVJ|UD�|UD/F�wz@Nw�¡
SJMPFCjnQvVJOTBL|PD�>Aj�b~Or��wzOTjk|UBEORH;>�|UH~esVJ|PQvV�> eg@GIJ|���ORjkOTH;>�];FCDqOTDR¢ > b7wJ|UQZFCMUMUb�FCB�¡
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@Co/F�QTMP@CDkOTIt]NMPFCDkD?>kSJyzOL®¯°/|U]NSJjkO$±l^��C³r^��0YNORH->kSXFCMUMUbµ>kVJO$> eg@L];FCDqOTDsBLOTOR>­FdHJI
jkOTFCQR>T¢Xop@NjkBL|PHJ]�F�IJ|UDkhW@Co�esVJ|U>kO�IlSJDq>�B�FdIJOu@Co/>kVJO�Dq@NMP|UIGFCBEBL@NHJ|USJB`QvVJMP@d¡
jk|UIJOW®�þ�}����gM%³Ó^ « O�DAFZbG>AVXFd>�>AVJO�FCBEBL@NHJ|USJB QvVJMU@Njk|UIJO�|UD
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°/|U]NSJjkO[±l^���´¬ª$|U�'SJDk|U@NH��gVXFCB�yzOTjGª$ORBE@NHlDq>AjkFd>A|U@NH�^`_aVJO�FdQT|PIKV;b7IJjk@N]COTH
QvVJMU@Njk|UIJOµ}��gMn®�|UH�egFd>AORjv³�|UD�wJMPFCQTORIçFd>�@NHlOµOTHJI�¢xFdHJI{ORYdFCwz@NjAF£>AOTD�FCD�}��gM
];FCDR^�=�BLBE@CHJ|�Fl¢zesVJ|PQvV[|PDuFµegFd>AORjuDk@NMUSl>A|U@NH~@CogFCBEBL@NHJ|USJB V;b�Iljk@Z��|PIJOd¢�|UD
wJMPFCQTORIÖFd>�>kVJOG@C>AVJORj�OTHJI�¢gFCHJI\]N|UYCOTD�@C�KFCBLBL@NHJ|�Ff];FCDT¢xþ�}­ÿ�^ç_aVJOG> ex@
];FCDqOTDnIJ|���SlDkO�IJ@�esH~>AVlO�>ASJyzOC^ « VJORjkO�>kVJOTDqOL]NFCDkORD��XjkD�>uBEOROR>T¢�>AVJOrb�jqOZFCQr>
QvVJORBE|UQZFCMUMUb�>A@�B�FChdO­F�IJ|UDkhN¡ DqVXFCwzOTILQTMU@NSJIL@Co�IlSJDq>xQT@NBLwz@NDkORIE@Co0®p>kVJOsDk@NMU|PI"³
FCBLBE@CHJ|PSJB)QvVJMU@Njk|UIJOuþ�}����gM ^

 Fd>AORj§bC@NS�es|PMUMJyzO�FCylMPOa>A@�w'ORjqop@NjqB >AVJ|UD§OÓ��w'ORjk|PBLOTH;>xSJDk|UHJ]�DqB�FdMPMl>kSJy'ORD
DkSlwJwJMP|UOTIt|PHWbC@NSJjsM�FCyz@NjkFd>A@Nj�b�h-|�>Z^

Ñ ±l^���´"!#�$
v×v×&%(')
���
gFCMU@NHJ]s>AVJOÅ>ASly'O§>AVJO§IJ|PDqQ§es|UMPM
op@NjqBúFCHJI*')��%[Ú+��,.-/��Ø�Ù102
x|U>�es|PMUMN>vFChdOgyzORop@NjqO§>kVJO
IJ|UDkhWFCwlw'OTFCjkDR^ « jk|�>AOnIJ@�esHtbN@NSlj­]CSJOTDqDkOTDR^

354�6�798�:;6=<?>A@CBED�FHGJILKNM�8OIP6�QSRTD�FVU$W?FYX)8[Z \�79FY]
_aVJO�FdBEBL@NHJ|PF�BE@NMUOTQRSJMPORD�FCHlI�>AVJO�V;b�Iljk@N]NORH�QvVJMU@Njk|UIJO�BL@NMUOTQTSlMPOTD­BL@ÔYCO�|UH
>AVlO�DAFdBEOGe?FZb\>AVXFd>µFC|Pj�BL@NMPORQTSJMUOTDLBE@�YCOC^m=�MPMsBL@NMPORQTSJMUOTD�op@NMPMU@Ôe Û FC]N]NORI
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°/|U]NSJjkO�±l^�b�´�� HJ|U>k|�FCM­wz@NDk|�>A|P@CHi@Co�yJM�FdQvhÖQvVJORQvhCOTjqD{®%�XMPMUOTIòQT|UjkQRMPOTDA³µFCHJIcjkORI
QvVJORQvhCOTjqD�®�@Cw'ORHfQR|PjkQRMPORDv³g|PHW>kVJOf·kª$|U�'SJDk|U@NHc�gVJORQvhCORjkDk¹tFdQR>A|�Y7|U> bN^

wXFd>kVJD?yzOTQTFCSJDkO$>kVJORb�QT@NMUMP|UIJOaes|U>AV�@NHJOnFCHl@C>AVJORjT^ « O$IJ@�HJ@d>?VXFZYNO$>kVJO$QR@NB�¡
wJSl>k|PHJ]�wz@ÔexOTjx@NjÅ>AVJO­H-SJBEORjk|UQZFCM"FCQRQTSJjkFCQRbL>A@uop@NMUMP@�eÖOTFCQvVµwXFdjq>A|UQTMUO­|UHE@CjkIJORj
>A@EwJjkORIJ|PQr>$OrYNOTj�b�QR@NMPMU|PDq|P@NHGFCHJI�|U>AD­QT@CHJDkOR�7SlOTHJQROTDT^n� HlDq>AOTFCI�¢zegO�BL@7IJOTM3>AVlO
IJ|���SJDq|P@NHLwJjq@�QROTDkDgy-bEFCDqDkSJBL|PHl]�>AVJFd>x>kVJO�BL@C>k|P@NH�@Co3OTFCQvVµwXFdjq>A|UQTMUO�|UDxF�jAFCH�¡
IJ@NB2e?FCMUh~®d�gVXFCwl>kOTjkD���FCHJIeb;³r^�� Da>kVJ|PD­F�]N@7@�IWBL@�IlOTM%�  OR>ADs�XHJIG@NSl>T^

f DqOL>kVJOEQR@NjkHlOTj�@Co?FtQvVJORQvhCOTjqy'@NFCjkI{@NjnIljAFZe)Ft]Njk|UI�>k@fDqOR>�SJw�>AVJOEFCj�¡
jAFZb�@Co§QvVJOTQvhdOTjkD�DkVl@ÔesH[|PH�°�|P]NSJjqO�±l^gbl^u� H~>AVJ|UD��X]NSljkOC¢3ylM�FCQvhGQvVJOTQvhdOTjqD�FCjqO
DkVl@ÔesH�yJMPFCQvhfFCHJI~jkORI�QvVJOTQvhdOTjkD�FCjqO�DkVJ@�esH[FCD$SlHl�XMPMUOTI~QR|PjkQRMPORDT^ � HJO�QR@NMP@Nj
@Co QvVJORQvhCOTjR¢"DAFZb�>kVJO$jkORI�¢JjqOTwJjqOTDkORH;>AD�F�V;b�Iljk@N]NORHfQvVlMP@Njq|PIJO�®¯}��gM�³§BL@NMPORQTSJMUOC^
_aVJOG@C>AVlOTjLQT@NMU@Nj�QvVJOTQvhdOTjR¢s>kVJOGyJM�FCQvh"¢xjkOTwljkOTDqOTH;>ADµFCHÖFdBEBL@NHJ|PF�BE@CMPOTQRSJMPO
®¯þ�}�ÿr³Ó^�_aVJORbtIJ|���SlDkOu|PH;>A@�>kVJOuQTOTH;>kOTjsopjk@NB2y'@C>kVtDk|PIlOTDT^

þ�@�eúwJSl>sbC@NSJj��JHJ]NOTj­@NHGOZFCQvV�QvVJOTQvhdOTj$|UHG>kSJjkH�FCHJIehJ|PwfFLQR@N|PH�^x� o0>AVlO
QT@C|PH�QR@NBLOTD�SJw�F�VJOZFdI�¢0BL@ÔYCO�>AVJFd>�QvVlOTQvhCORj�>A@�>kVJOµjk|U]NV;>Z^G� oa>AVJOEQT@N|UH�|UD
FW>vFC|UM ¢3BL@ÔYCOL>kVJOLQvVJOTQvhdOTj�>k@G>kVJOEMUORo%>T^2�/��QTORwl>A|U@NHJDT´�� oaFtVJOZFCI�@�QRQTSJjqD�op@Cj
FCH;bfQvVJOTQvhdOTj�|PH�>kVJO�jk|U]NV;>q¡ VXFCHJI�QR@NMPSlBEH�¢z>AVJO�QvVJOTQvhdOTj�QZFCHJHl@C>$BL@�YNO�jk|U]NV;>Z¢
Dk@W>kVXFd>nQvVJORQvhCORj�>AFChCORD�Hl@WDq>AORw[FCHJI ·qMP@CDkOTD�|U>AD�>ASJjqH�^º¹5iu@W@NH�>k@µ>AVJO�HlOr�7>
QvVJORQvhCOTjR^aÒ�|UBE|UM�FCjqMUbC¢N|Uo F�>AFC|PM"@7QTQTSljkD?op@NjaFdH-bEQvVJORQvhCOTj­|PHE>AVJOnMUORo%>?QR@NMPSlBEH�¢7|U>
QZFdHJHJ@C>­BL@ÔYCOuMPORo%>T¢JDk@�IJ@7OTDsHJ@d>�BL@�YNO�Fd>­FCMUM�IJSljk|PHl]�>kVXFd>s>ASljkH�^

« VJOTHlORYNORjµF~yJMPFCQvh�QvVJORQvhCOTj�FCHJI¬F~jkOTI\QvVJORQvhCOTjEBE@�YCOG|UH;>A@�>AVlOGDkFCBLO
Dk�-SXFdjkOC¢;>kVJORb�VJF�YCO­F$QvVJOTBL|PQTFCMJjkOTFCQR>k|P@NH�¢Ny'@CHJI�>A@N]NOr>AVJORjT¢-FCHlILD�>A@Nw�BL@�Y�|UHJ]J^
°X@NjÅOr�lFCBLwJMPOd¢�|UH�°�|P]NSJjqO­±l^º»�@NHJO­Dk�-SXFCjqO�|UHL>kVJO�yz@C>k>k@NBÇjk@�eòQR@NH;>vFC|UHJD§y'@C>kV
F�yJM�FdQvhµQvVJOTQvhdOTj�FCHJIGjkOTIGQvVJORQvhCOTjR^

� Hi>AVJ|UD�QTFCDkO�>kVJO�> ex@ Û @N|PH¬>A@N]NOr>AVJORjµFCHlIòDq>A@CwiBE@�Y7|PHl]J^m_aVJO Û @C|PHJORI
QvVJORQvhCOTjqDxjqOTwJjqOTDqOTH;>AD§F�BL@NMPORQTSJMUOx@doX>AVJO?Dq@NMP|UI�FCBLBE@CHJ|PSJBmQvVJMP@Njq|PIJO$®¯þ�}
���gM%³
IJSJD�>?>AVJFd>?jqOTDkSlMU>ADxesVJOTHtF�jqOTI�¡ QvVJOTQvhdOTj­}��gM'BE@CMPOTQRSJMPO�FCHJIµF�yJM�FdQvh;¡ QvVJOTQvhdOTj
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°/|U]NSJjkO§±l^ñ»J´�=\yJM�FCQvhuFdHJI�FsjkORI�QvVJORQvhCOTjÅFdjkO§|PHu>AVJOxDAFCBLOÅDk�-SXFCjqOC^0_aVJ|UD�MUOZFCIlD
>A@�>kVJOT|UjL·qQvVJOTBL|PQTFCM�QR@NB�yJ|UHXFd>A|U@NHJ¹�|UH->k@�FLD�>vFd>k|P@NHJFCjqb{·qIJSJD�>�wJFCjq>k|PQTMUOC^ñ¹

þ�}­ÿ�BL@NMUOTQTSlMPO$QR@NB�yJ|UHJOnQvVJOTBL|PQTFCMPM�bN^
_aVJOtDk|UHJ]NMPOEQvVJOTQvhdOTjqDE>AVJFd>�jkORB�Fd|PH�@NH�>kVJOW]Njq|PI�QR@NH;>A|PH-SJOµ>k@~BE@�YCOWy-b

>AVlO$DAFCBLO�QR@N|PH7¡jhX|UwJwJ|PHl]�jqSJMPORDgSJH;>A|UM'OrYNORjqbµQvVlOTQvhCORjs|PDgyz@NHJIlOTIµes|U>kVWFCHJ@d>AVJORj
®�y;bWBL@�Y7|PHJ]�|PH;>k@�>kVJOuDAFCBLOnDk�-SXFdjkO�³Ó^
k ORQT@NjqI�|UH�esVl|PQvV[QT@NMUSJBEHlDu>kVJO�·qyz@NHJIJORI�BL@NMPORQTSJMUOTDk¹tFdjkO�IJ|PD�>Ajq|PyJSl>kOTI�^

_aVJORH�jkORw'OTFd>/>kVJOxOÓ��OTjkQR|PDqOgopjk@NB >AVJOxy'OR]N|PHJHl|PHJ]�FCHJI�jkOTQR@NjkI�>AVJOxIJ|PD�>Ajq|PyJSl>k|P@NH
@Co0>kVJO�yz@NHJIlOTI~BL@NMPORQTSJMUOTDs|PHG>AVJO�DkOTQR@NHJI~DqOR>Z^�=�jqO�>AVlO�> ex@µDkOr>AD$@CoÅjqOTDqSJMU>kD
Dk|UBE|UM�FCjx@NjsIJ|U�'OTjqOTH;>Ó��� o�DqORYCOTjAFdM ]Cjk@NSJwlD�VXFZYCO�IJ@NHlOu>kVJO�Or��OTjqQT|PDqOC¢zDkSJB FdHJI
>vFdyJSJM�F£>AOu>AVJO�jqOTDqSJMU>kD�>A@µDqOTO�|�oÅF�wXF£>k>AORjkH~ORBEORjk]NORD$|PHG>AVJO�wz@NDq|U>A|U@NHJD­@Co�>AVlO
yz@NHJIJORIfBL@NMPORQTSJMUOTDR^ lnmOo�prq�sut�vwt�syx

z I|{}M�~�4����&>#@�B�D�F5GJILKNM�8�I�\�6�RED�4�{}��FYX z I|{}M9]�4(��I|\�6
_aVJO��t�%¥§¦�¨T��©z����ô�õX�~ö�÷-øtwJjk@N]CjAFCB QTFCjkjq|POTD�@NSl>�>AVJOEIJ|U�'SJDk|UHJ]�QvVlOTQvhCORjkD
BL@�IJORM;es|U>AV�QT@NBLwJSl>kOTj�DkwzOTOTI�¢NB�FdH-b�BL@NjkO�·qQvVJORQvhCORjkDT¢ñ¹�FdHJI�F�MU@NHJ]NORj�QvVJFCB�¡
yzOTjT^ « |�>AV�>AVl|PD$wJjq@N]NjkFCBÕbC@NS~QZFdH[QvVJFCHJ]NO�>kVJO�BL@�IJORM/|UH�YdFCjk|U@NSJD�egFZb�Du|UH
@NjqIJOTja>A@�QR@NBEwJFCjkO$>kVJOujkOTDqSJMU>kDaes|U>AVtOÓ�lwzOTjq|PBLOTH;>Z^

Ò7>vFdjq>Å>AVJO��t�p¥§¦ ¨Z�p©z����ô õJ��ö�÷-ønwJjq@N]NjkFCBf^��§@NS�es|PMUMJDkORO­> ex@�IJ|���SlDk|P@CH
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V-SJj�>Ó�G_aVl|PD�DkwzOTORI�|UD�FCwJwJjq@Z�l|UB�F£>AOTM�bN�a�a`u`$h-|PMU@NBEOr>AORjkD�Ü£VJ@NSJjs®p@Nja²nbu`a`
BL|PMUOTD�Ü£VJ@NSJjA³r^ « V;bfIl@NH�ð >�bC@NSfopOROTM F2�a�a`u`�h7|UMP@NBLOR>kOTj�ÜdVJ@NSJj?es|UHJIfFCMPM
>kVJOn>A|PBLO��

��^­ª$|UDq>vFdHJQTO�yzOR> exOTORH�QT@NMUMP|UDk|P@CHJDT^�=)];FdD�BL@NMUOTQTSlMPO�|PH~>kVJOLFC|Pj$>kjAFZYNORMPD�F
IJ|UDq>AFCHJQTOxy'Or> egOROTH�QT@CMPMP|UDk|U@NHJD§®p>kVJO?MUOTHJ]C>kV�@CoJ@NHJO?D�>AOTwX³�FCwJwljk@Z��|PBEFd>AORMUb
OR�7SJFCMz>k@ ÓÄÔÖÕÖ×£Ø ²ú²n`u`u`9Ý»b9Ýf²n`.Þ)ßÉà­BLOR>AORjkD�²§b9ÝG²n`.ÞwágBLOR>kOTjkDR^�}�@�e
IJ@7OTD§>AVJ|UDÅIJ|PD�>vFCHJQRO�QR@NBEwJFCjkOses|U>kVE>AVlO�IJ|PFCBEOr>AORj§@do�@NHJO�VXFC|Uj§@CHEbN@CSJj
VJOTFCI"��_aVJ|UD­Il|PDq>AFCHJQRO�|UDaOT�-SXFCM3>A@LVJ@�e6BEFCH;bµ>A|UBEORD?>AVJOuIJ|PFCBLOR>AORja@Co
FCHGFd>k@NB��

°Xjk@NB >kVJOTDqO��-SXFCH;>k|U>A|UOTDxFCHJIEOZFCjqMP|PORj�OT�-SXFd>k|P@NHlDT¢JFdHJDqexOTj§>AVJO­op@NMPMU@Ôes|UHJ]n�-SJOTDÌ¡
>A|U@NHJDR´

Ñ ±l^º±l´ Ò�SJwlw'@NDqO�>AVXF£>�>AVlO�BE@CMPOTQRSJMPOu>AjkFZYNOTMUD$|PH�F
Dq>kjAFC|U]NV;>�MP|PHlOC¢�>vFdh7|UHJ]tDq>kOTwJD�@NHJMUb�|PH~>AVJO�op@Nj�e?FCjqI
IJ|UjkOTQr>A|U@NH�^0}­@�eòB�FdH-b�D�>AORwJD#Ò eg@CSJMPIE|U>Å>vFChdO­op@Cj
>AVlO�BL@NMUOTQTSlMPO�>k@�>kjAFZYNORM�Ìc² ²n`�QROTH;>A|UBEOr>AOTjqDv�

Ñ ±l^ ¼�´ � H~QT@CH->kjAFCD�>Z¢'DkSJwJwz@NDqO�>AVXFd>�>AVJO�BE@CMPOTQRSJMPO
>AjkFZYNOTMUD�|PHuFa@NHJOÓ¡ IJ|UBEORHJDk|U@NHXFCM£jAFCHlIJ@NB egFCMUhz^�}�@�e
BEFCH;bWDq>kOTwJD�®�QT@CMPMP|UDk|U@NHJDv³�Ò es|UMPM�|�>s>vFChdO�>k@L>kjAFZYNORM
Ìc²	²n`�QTOTH;>k|PBLOR>AORjkDA�

Ñ ±l^º½l´  OR>a>kVJOn>A|UBEO�â ÔÛÕ+×£Ø jkORwJjkORDkORH->­>AVlO�FZYCOTjAFd]NO
>A|UBEO�>kVXFd>�ORM�FCwlDkOTD�y'Or> egOROTH{QT@CMPMP|UDk|U@NHJDT^t°�|PHJI�FCH
Or��wJjqOTDqDk|P@CHçop@Cj�â ÔÖÕÖ×£Ø FCD�FGopSJHJQR>k|P@NH�@Coa>AVJOEwXFCj�>A|�¡
QTMUOCðñD­F�YCOTjkFC]NO�YCOTMU@�QR|U> btFCHlIG>kVJO�F�YCOTjkFC]NO�Il|PDq>AFCHJQRO
>AjkFZYNOTMUOTIG|PHtOZFdQvVfD�>AOTw�^
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Ñ ±l^ºýl´ _aVJOTjqORop@NjqO�VJ@�eÇBEFCH;b~DkORQT@NHlIJD�âuFdjkO�jkOÓ¡
�-SJ|PjqOTIòop@Nj�>kVJO~BL@NMPORQTSJMUO�>A@{BL@�YNO{²n`{QTORH;>A|PBLOr¡
>AORjkDR¢X@NHW>AVJO�FZYNORjAFC]NOd¢X|PHGF�@NHJOÓ¡ IJ|UBEORHJDk|U@NHXFCM'jAFCH�¡
IJ@NB egFCMUhl�c�/��wJjkORDkD/bC@NSJj�FCHJDqexOTj�|PH�FCH�OrYNORjqb7IXFZb
SJHJ|�>Z¢JDqSJQvV�FdD­Vl@NSJjkDs@NjaIJF�b7D­@Nj?bNOTFCjkDR^

Ñ ±l^�²n`l´ « VXFd>\|�of>kVJOK>k@C>vFdMµIJ|PD�>vFCHlQTOò>AjkF�YCOTMUOTI
|PD[@NHJO¬QTORH->k|PBLOR>kOTj�|UHJDq>kOZFCI @Co~²n`KQTOTH;>k|PBLOR>AORjkDR^
}�@�e2MP@NHl]�|PD�jqOT�-SJ|UjkOTI�¢§@CH�>AVJOtFZYNORjAFC]COC¢Åop@Nj�>kVJO
BL@NMPORQTSJMUOf>A@{QR@�YNOTjtF�Il|PDq>AFCHJQRO~@Co�@NHJO~QTORH;>A|PBLOr¡
>AORjT^

lnmOo�prq�sut�vwt�syx

354�6�798�:;6=<�ã�@äG§FVX$ILå�IP6�Q"�)D�FHZ \&��I|\�6æ\�çcZ \�]�FYUVM9]�FV8
� HW>AVJO�op@NMPMU@Ôes|UHJ]�OÓ��OTjkQR|PDqOubC@NStIJOTjq|UYCO$>AVJO$Dqw'OROTIG@Co ];FCD?BL@NMUOTQTSlMPOTDgFCHJIW>AVlO
IJ|UDq>vFdHJQTOWyzOR> exOTORHÖQT@CMPMP|UDk|U@NHJDT¢ > eg@�YdFCMPSlOTD�>kVXFd>�exOTjkOtwJjqORY7|P@CSJDkM�b�]N|�YNORHç>k@
bN@CS�^Å_�@�IJ@�>AVJ|UDT¢lbC@NSGB�FZbµHlOTOTIt>A@�jqORY7|POre6F�MP|�>k>AMUO�þ­ORea>k@NHJ|�FdHfBLOTQvVXFdHJ|PQRD
FCHJIt>AVlOTjkBL@7Ilb7HXFCBL|PQTDR^

²N^�¡èÃ�÷-÷�¤ ©�©6�"õX¨ ��©��p÷7ó;¦��p÷7¨aé _aVJO	FZYNOTjkFC]NO6h-|PHlOR>A|UQ6OTHJORjk]Cb�@Co
FÇBL@NMPORQTSJMUO |PH FÇ];FCDcF£>KFCyJDk@CMPSl>kO >AOTBLwzOTjAF£>ASJjqOJê |PDcFdwJwJjk@Z��|�¡
BEFd>AORMUb ®db�®u�C³�ë.ê�¢�esVJOTjqOìë |PD � @NM�>�¸TBEFCHJH�ðºDcQT@CHJDq>AFCH;>Ç®Ì²u±�bC½l²;Ý
²n` Þ ­ ÿ Û @NSlMPOTD�ÜdIJOR]NjkORO�ínORMUY7|PH"³Ó¢l|¯^ºOd^U¢

b
� ë.êµ²

²
� «�¬ ­ÏÉÐPÑ ± ®�±l^��C³

°Xjk@CB >AVJ|UDT¢'�JHJI~FCH�OÓ��wJjkORDkDk|U@NH�op@Njs>AVJO�F�YCOTjkFC]NO�Dqw'OROTIÚ¬ ÏÉÐPÑ @CoÅF�];FdD
BL@NMPORQTSJMUOnFd>sjq@�@NB`>AORBEwzOTjkFd>ASJjqOE®¯FCwJwljk@Z��|PBEFd>AORMUb2bu`u`�ínOTMUY7|UH"³r^

Ñ ±l^�²N²N´ f Dk|PHl]ç>kVJ|PDtOÓ�lwljkOTDq|P@NH�¢��XjkD�>tesjk|U>kO[FCH
Or��wJjqOTDqDk|P@CH[op@Nj�¬ Ï£Ð�Ñ ^ f Dq|PHJ]µ>kVJ|PD$HlORe OÓ��wJjkORDkDk|U@NH
FCHJI\>AVJOGBEFCDkDL@ConFdHÖFCBLBL@NHJ|�F�BL@NMUOTQTSlMPOC¢­²Ô¼ËÝ
²u±º±N±�Ý�²n` Þ ­ á h7]l¢J�XHJIt>AVJOnYdFCMPSlOn@Co(¬ ÏÉÐPÑ ^
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FtQT@NMUMP|UDk|P@CH�|Uo§>AVJOLIJ|UDq>vFdHJQTO�opjk@NB�|U>ADuQROTH;>AORj�>k@�FCHl@C>AVJORj�BL@NMUOTQTSlMPO�|UD
OR�7SJFCMa>A@~>AVJOGDkSlB @Co�>kVJOT|Uj�> eg@�jAFCIl|P| ¢�@CjEFdwJwJjk@Z��|PBEFd>kOTMUb�OT�-SXFCM?>k@
>kVJO¶�CÙÉ�a02
rØL
���î�@doaFtDk|PHl]NMPO�BL@NMPORQTSJMUOC^ « O�QTFCH�>kVJ|PHJh�@CoaFtBE@�Y7|PHl]
BL@NMPORQTSJMUO�FCD�D�egOROTwJ|UHJ]W@NSl>$FEYN@NMUSJBLO�|UH�@NHJO�DkORQT@NHJI�esVl|PQvV~|PD­OT�-SXFdM
>k@µ|U>kD­YCOTMP@7QT|�> bË¬�®pBEOr>AORjkD�Ü£DkOTQR@NHJI"³�>k|PBLOTDs>AVJO�FCjkOTF2ïð²HñVî�­Z¢zesVJOTjqO
îL|PD?>AVl|PDaIJ|PFCBEOr>AORj�®�DkORO�°/|P]NSljkOu±l^�^N³�ò

YC@NMPSJBLO
DkORQT@NHlI ²�¬�ñVî ­ ± ®�±l^�bN³

A
ód

°/|U]NSJjkO�±l^�^�´�=6BE@�Y7|PHl]�BE@CMPOTQRSJMPO�QT@NMUMP|UIJOTD§es|U>AVtFdH-b�@C>AVlOTjaBL@NMPORQTSJMUO�esVJ@NDqO
QTORH;>AOTjnMU|PORD�es|U>kVJ|PH�FµQRb7MP|UHJIJOTj�@CoÅjAFCIl|PSJD$OR�-SXFCM/>k@�>AVJO�> es|UQTO�>kVJO�jAFdIJ|PSJD�@Co
>AVlO�BL@NMUOTQTSlMPOTDR^

_aVJO�BL@ÔY7|UHJ]EBL@NMUOTQTSlMPO�es|UMPM3QT@CMPMP|UIJO�es|�>AVfFCH;bt@C>AVJORj�BL@NMUOTQTSlMPO$esVJ@NDqO
QROTH;>AORj­MU|PORDg|PHµ>kVJ|PDxYN@NMUSJBEOd^­® � o QT@NSljkDkO$esVlOTHJOrYNOTjs>AVlOnBE@NMUOTQRSJMPO�VJ|U>kD
FCHl@C>AVJORj�BL@NMPORQTSJMUOC¢?|�>�QvVJFCHJ]NORDWIJ|PjqOTQR>k|P@NH�^ Ò�@�>AVJO�Qrb7MP|PHlIJOTjEDkVJ@�esH
|UH�>AVlO��X]NSJjqOEes|UMPMÅy'OEyJjk@ChCOTHçSJw�|PH;>A@fB�FCH;b[DkVl@Njq>�DqOT]NBLOTH;>kDT^ � S�>
>kVJO�YN@CMPSJBLO�D�egORwl>t@NSl>Ees|PMPMsD�>A|PMUM�yzO�]C|UYNORHcFCwJwJjq@Z�l|UB�F£>AOTM�bçy;bÖ>AVlO
OÓ�lwljkOTDqDk|U@NH�FCyz@�YNOd^ ³
}­@ÔeÖB�FdH-b�];FCDÅBL@NMPORQTSJMUOTD�FCjqOa>A@uy'Oaop@NSlHJI�es|U>AV�>kVJOT|Uj�QTOTH;>kOTjkDx|PHJDq|PIJO
>kVJ|PDaYN@CMPSJBLO�ôE¢"@NHf>kVJO�FZYCOTjAFd]NO��  Or>�>kVJO�IlOTHJDq|U> bG@Co0]NFCD�BL@NMUOTQTSlMPOTD
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yzO/õÖ®pBE@CMPOTQRSJMPORD�ÜdBLOR>kOTj ÿ ³r^Å_aVJORHf>kVJO�F�YCOTjkFC]NO�H7SlB�y'ORjs@Co/BL@NMUOTQTSlMPOTD
esVJ@CDkO�QROTH;>AORjkDtFCjqO�>A@�y'O�op@CSJHJIi|UHÖ>AVJ|UDEYC@NMPSJBLOG|PD2õÇôE^ � Sl>µ>AVlO
YC@NMPSJBLO�ô |PDEDqexOTwl>µ@NSl>µy;bç>AVlO�|PHJQR|PIJORH;>�wXFdjq>A|UQTMUOG|UHi@NHJOfDkORQT@NHJI�^
_aVJORjkOrop@NjkO�>kVJOnFZYNORjAFC]CO$H-SJB�yzOTj?@Co�QT@NMUMP|PDq|P@NHlD§wzOTjxDkORQT@NHJIt|UDg]N|�YNOTH�y-b
>kVJOuOr��wJjkORDkDq|P@NH

®�QR@NMPMU|PDq|P@NHJD|®£DkOTQR@NHJI'³&² õ�ô
DqOTQT@CHJI ²µõè¬ ÏÉÐPÑ ñ�î ­ ± ®�±l^º»;³

Ñ ±l^�²_��´Å°Xjk@NB`>AVJ|UDajkORDkSJM�>­FCHJIW>AVJO�FZYNORjAFC]CO�Dqw'OROTI
@Cof>AVJOcBL@NMPORQTSJMUOC¢µ�XHJI2FCH2FCwJwJjq@Z�l|UB�F£>AOiYdFCMPSlO
op@NjW>AVlO�IJ|UDq>AFCHJQTO ÓÄÔÖÕÖ×£Ø >kVJO�FdBEBL@NHJ|PF�BE@CMPOTQRSJMPO
>AjkFZYNOTMUDty'Or> egOROTHmQR@NMPMU|PDq|P@NHJDR^ _ @ç]NOR>Ëõ/¢�FCDkDqSJB�¡
|PHl]cFd>ABL@NDkwlVJOTjq|PQ�wljkOTDqDkSJjqOÖFdHJI	FÖ>AOTBLwzOTjAF£>ASJjqO
@Co�bu`u`CíuORMUY7|PH�¢gSJDqOG>kVJOf]NFCDEMPFZe OT�-SXF£>A|P@CH[õð²
ö ®uë.ê�¢µesVJ|UQvV2]N|�YNORD¬FdwJwJjk@Z��|PBEFd>kMUb��w±º»;Ý`²÷`a­Lø
BL@NMPORQTSJMUOTD�Ü�« ÿ ^ °�|PHXFCMUMUbC¢§op@NjEFCBLBE@CHJ|�Fl¢Å>AVlO�Dk@£¡
QZFdMPMPORI¬QR@NMPMU|PDq|P@NHçIJ|PFCBEOr>AORj»î�|UDEOR�-SXFCM�>k@EbO±g`�^ËÝ
²n` Þ)ßÉà Bf^

Ñ ±l^�²nbl´ _aVlO�YdFCMUSJOTDnop@Nj9¬ ÏÉÐPÑ FCHJI Ó&ÔÛÕ+×£Ø bN@NS[IJOÓ¡
jk|�YNORILVlOTjkOsBEFZb�yzOaIJ|U�'OTjqOTH;>�opjk@NB	>AVJO?YdFCMUSJOTD0bC@NS
SJDqOTI¬>k@�OTDq>k|PBEFd>AOµ>kVJOt>A|PBLO2â�op@Nj�>AVJOfFCBLBE@CHJ|�F
DkBLOTMUM�>k@WQTjk@CDkD$>AVlOùÌú²�²n`£¡ QROTH;>A|UBEOr>AORj�IJ|UDq>vFdHJQTOd^
k OTQZFdMPQTSlM�Fd>kO$>AVJOn>A|UBEO�âgSJDq|PHJ]�bN@CSJjsHJORe YCFdMPSJORDT^

û ')
���
�FCMU@NHJ]n>AVlOs>kSJyzOses|UMPMl>kVJOsIJSJD�>xIl|PDkh�FCwJwzOZFCjA�G� >§IJ@7OTDÅHJ@C>xFCwJwzOZFdj
|PHf>AVJO�QROTH;>AORjT^ « V;bl� � OTQTFCSJDkO�>kVJO�FCBLBL@NHJ|�F�BL@NMPORQTSJMUOTD­BE@�YNO�o�FCDq>kOTjT¢�@NH
>AVlO�FZYCOTjAFd]NOC¢X>AVJFCHG>kVJOuV;b�Iljk@N]NORH�QvVJMU@Njk|UIJOnBL@NMPORQTSJMUOTDT^Å_ @EDqOTOuesV;bW>AVJ|UDa|PDT¢
exO�HJOROTI�FC];FC|UH�F�MU|U>k>kMPOxyJ|U>Å@Co'>AVJORjkBL@�I�b�HJFCBE|UQTD�FdD§exOTMUM"FCDÅBEORQvVXFCHJ|UQTDT^/_aVJO
IJ|���SJDq|P@NH�>kSJyzO�FCHJI[|U>AD�QT@NH;>AORH;>AD�FCjkO�Fd>ujq@�@CB:>AORBEwzOTjkFd>ASljkOC^�_aVJ|PDnBLOZFCHlD
>AVJFd>n>AVJO�h-|UHJOR>k|PQ�OTHlOTjk]C|POTDu@CoÅ>kVJOLFCBEBL@NHJ|PFEBL@NMPORQTSJMUOTDnFdHJI~>AVJO�V;b7IJjk@N]COTH
QvVJMU@Njk|UIJOuBE@NMUOTQRSJMPORDsFCjkOd¢z@CH�FZYNORjAFC]COC¢">AVJO�DAFCBLOC^x_aVJO�h7|UHJOR>k|PQuOTHlOTjk]db�ü @Co
F�BE@CMPOTQRSJMPO�|PDa]N|�YNOTHGy;bW>AVJOuOÓ�lwljkOTDqDk|U@NH

üý² ²
� «�¬ ­÷þ ®�±l^�^C³
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BL@NMPORQTSJMUOTDsFCjqOnOT�-SXFCM
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� «��wÿ � ¬ ­�Oÿ � ± ®�±l^ ±N³
°Xjk@NB`>AVJ|UD?egO�QT@CHJQTMUSJIJOn>AVXF£>a>AVJOujAF£>A|P@�@do�YCOTMP@7QT|�>A|UOTDa|PD

¬��wÿ �¬�ÿ���� ² � «�ÿ	���
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 ß�� ­ ± ®�±l^ ¼C³

Ò�SJwlw'@NDqOu®pesjq@NHJ]NM�bz¸ ³�>kVXFd>�>AVJOgFCBEBL@NHJ|PFsFCHJI�V;b7IJjk@C]NOTH�QvVJMU@Njk|UIJOxBL@NMUOTQTSlMPOTD
FCjqO��JjkOTI�MP|UhCO�jk|ÛhXO�yJSJMUMPOR>kD$opjk@NB�@NwJwz@NDk|�>AO�OTHlIJD�@Co§>AVlOL>kSJy'Od^E_aVl|PDuQT@NjqjkOÓ¡
Dkwz@NHJIlD?>A@�>kVJOt·qyXFdMPMP|UDq>k|PQT¹uDqOR>k>k|PHJ]�|UH�>AVlO9�t�p¥§¦ ¨Z�p©'�;��ô�õX�~ö�÷7ø�wJjq@N]NjAFdBf^
_aVJORH�>AVJOxIJ|PD�>vFCHJQROx>kjAFZYNORMPOTI�y;b�OZFCQvV�|PH�>kVJOg>k|PBLO�â3op@Cj >kVJOTBú>A@�BEOROR>/ex@NSJMUI
yzO�]C|UYNORHty-bW>kVJOuOr��wJjqOTDkDq|P@NHlD
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_aVJO�jAFd>k|P@�@Co >AVlOTDkOuwz@NDk|�>A|U@NHJDa|PD?>kVJOTjqORop@NjqO
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 ß�� ­ ± ®¯±l^�²n`;³

þ�@�eu¢z>AVJO�FCBLBE@NHl|�F�FCHJI�V;b7IJjq@N]NOTH�QvVJMP@Njq|PIJO�BL@NMPORQTSJMUOTD­FCjkO�IJOR�JHJ|U>kOTMUbä,è�£Ø
�XjqOTIçMP|UhCOµjq|ÖhXOµylSJMPMUOR>AD�opjk@NB @NwJwz@NDq|U>AO�OTHJIJD�@Cos>kVJOµ>ASJyzOC^[� HJD�>AOZFdI�¢§>kVJOTDqO
BL@NMPORQTSJMUOTDuop@NMPMU@ÔeÇF�jAFCHlIJ@NB e?FCMUh"¢0QT@NMUMP|UIJ|PHJ]Wes|�>AV{FC|Uj�BL@NMUOTQTSlMPOTD�FCD�>kVJORb
�CÙ ���;×n
GFCMP@CHJ]�>AVlOt>kSJyzOC^E�0Y7|PIlOTHJQROGop@Nj�>AVJ|UD�QT@NHlQTMPSlDk|P@CH\QR@NBLOTD�opjk@CBä>AVlO
>A|UBEO�jkOR�7Sl|PjkORIGop@Cjg>AVJOnwz@�esIJOTjsIJ|UDkhE@Co�FCBEBL@NHJ|USJB)QvVJMP@Cjk|PIlO�>A@�op@NjqBf^/_aVJO
IJ|UDkh�ex@NSJMUI�op@NjkB |PH�FnDkBEFCMPM7opjAFCQr>A|U@NH�@Co�FnDkOTQR@NHJIL|Uo">AVlOaBE@NMUOTQRSJMPORD/>AjkF�YCOTMUOTI
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