
���������	��
 ��
����������

�����������  �!"�$#&%�'$(*)
+�(*�-,�./!10��2�3#/45�3'$'2�367.&(*0

8:9<;>=@?>ACBD?�EGFIH"BDJKBMLNBDA�O�?QPDO<RTSUACBVH"FI=>?WHXO*JGBDY[Z\EG9QP]E^HXOWF_=@=>BDA`P�=>?5ab;cEGBVAKYIF[ZdBe?>BDfgBD=>?>J
ab=hEG9>BeYiP�jkabACJlamZnamEG9>BDAUH"BV=oRQYIFpL*FI=>q"Pm=>?W?>BrP�?oRoPm=>?hEG9QP�EKSlHs;@JCE�But*BDA�EKH^O*JGBDY[Z\FI=vabAC?@BVA
EGa1qNF[LbBKFI=�EG9@B`H"BrP�JG;@ACBwPmJ	S�9�PDLbB`ACBDxDBDF[LbBD?yPm=>?vP�HzJCEGFIYIYkACBVxDBDF[L*F_=@qQ{

8e{Q|}FI=>JCEGBDFI=

~ �\���&���������	���r���

8�E}EG9>B��@ZiEGBVBD=NEG9"S$=bEGBDAC=QP]EGFIab=�P�YQ�nab=*ZdBDACBD=>xDB�aN=��ba�ZiE$�	P�ACB�|\=@qbFI=>BDBDACFI=>q^�-S����*|���R�FI=��r�b�N�@R��WP�AC�K��BDF_J�BVA
ACBDxDBVF[LNBV?�ACBDxDaNqb=>F[EGFIaN=�ZdaNAvEG9>B�jgBDJCE�fQPmfkBVAWP]EWEG9>B��>ZiEG9�SC�	�*|�{l��BDFIJGBDAyACBDfkabA�EGBD?�EG9�P�E ��¡}ACabqNAGP�H
�<YIFIxDF_=@qb¢k£¤�m¥�¦§R*EG9>BwxVaN=*ZdBDACBD=>xDBKfQPmfgBDADRQPm=>?�F[EGJT¨CaN;>AC=QPmY7FI=>xrP�AC=QP]EGFIab="amZTEG9>BKJ�P�H"BU=QPmH"B<£¤�<©u¦$R*��BVACBwxVF[EGBD?
PmjgaN;*E��rª�EGF_H"BDJ^PhONBrP�AwZdACabH �r�N«�¥�EGa¬�]�N«N�yPm=>?�Pmjkab;*E®­bª�EGFIH"BDJ^P�ObBrPmA^FI=¯�r�b�NªhP�=>?��r�b�@�b{v°U;>A
JG;>j@JGBD±c;@BV=NE�JGBrPmACx²9"amZgEG9@Bh���<xDFIBD=>xDB���F[E²P]EGFIab=eS§=@?>But@¢XZdaN;>=>?��KxDF[E²P�EGFIaN=>J}F_=v�r�N�b­@³b�`xDF[E²P]EGF_aN=>J´F_=v�r�N�b�@³
Pm=>?µ�]¶�xVF[E²P]EGFIab=>JXFI=·�r�N��¥�{�¸�9>FIJ1FIJ®xDYIB]PmACY[O�PWYIar��BDAejgaN;>=>?7{�°U;@A1j@F_j@Y_FIaNqbAGPmf>9NO�amZX�m¥�F[EGBDH"J��$�@�NR
But*xVYI;>?@F_=@qy��BDF_J�BVAD¹ºJ^aNACFIqbFI=QPmY´��abAC�>�X9QPmJsaN=>Y[O¯�r­hEG9QP�E®?>a�=@a�E®xDFpEGB�FpErR&¶WamZ	�»9@F_x�9¼��BDACBhf>;>j>YIFIJG9>BD?
f>ACFIaNA&EGa^EG9>BKaNACFIqbFI=QPmY*fQPmfgBDAD{}¸	9>BUACBuZdBDACBV=@xVBDJ�FI=>xDYI;>?>BD?";>=@FpLNBDACJGF[EGF_BDJ&FI=W�rª`xDab;@=bEGACFIBDJ	Pm=>?�«XFI=>?>;>JCEGACFiPmY
YiP�jkaNAGP�EGaNACFIBVJV{s�<FI=>xDBsJGahH�Pm=bOWACBDJGBrPmACx²9>BDACJ^Pm=>?�f>AGPmxuEGF[EGF_aN=>BDACJK9QPDLNB®jgBDBD=¼xDF[EGFI=>q"EG9>FIJ`JGBDH"FI=QPmY7��aNAC�gR
9>BDACBDFI=���B^P]ECEGBDH"f*E�EGa"xDabYIYiP]EGBbRNJG;>H"H�PmACFI½VBlP�=@?yaNACqcPm=>FI½DB	EG9@B`BD?>F[�QxDBKa�Z�ACBDJG;@YpEGJ¾EG9QP]E	9QPDLNBKZdabYIYIar��BD?7{

¡\ACaNqNAGP�H¿JGYIFIxDF_=@q1FIJ^P�?>BDxDabH"fkaNJGF[EGF_am=�EGBDx�9>=>FI±<;>BeEG9QP�EXBMt<EGAGPmxuEGJKZdACabHÀf@ACabqNAGP�H¿JCE²P]EGBDH"BD=bEGJKACBDYIBuÁ
L�Pm=bE�EGaePKfQPmA�EGFIxV;@YÂPmA}xVaNH"f>;*E²P]EGFIab=o{oS$=*ZdaNACH�P�YIY[O<R�P`JGYIFIxDB�f>ACarL*FI?>BDJ\EG9@BwPm=>JC��BDA´EGa`EG9>BU±<;>BDJCEGFIaN=��§�·9�P�E
f>ACaNqbAGPmHÃJCE²P�EGBDH"BD=NEGJKfgamEGBD=NEGFÂPmYIY[OyP�Ä3BDxuE�EG9@B1xDaNH"f>;*E²P]EGFIab=ha�Z&L�PmACFiP�j>YIBeÅyP]E`JCE²P]EGBVH"BD=NE^Æ�ÇD¢µ8U=�aNj*Á
JGBDA�LbBDAlL*FIBM�lFI=>qeEG9>BsBut*BDxD;*EGFIab=ha�Z�P®f>ACaNqbAGPmHÈPm=>?vF[EGJ»J�Y_FIxDBKxrP�=@=>a�EU?>BuEGBDACH"FI=>BK�»9@F_x�9yFIJ��»9>FIx�9y�l9>BD=
P]ECEGBV=NEGFIaN=WFpZ}Zda*xD;>JGBD?WaN=WJCE²P�EGBDH"BD=NE^ÆN{`SÉEXF_JKPmJKF[Z\EG9>B®aNj>JGBDA�LbBDAK9QPmJ`P"�lFI=>?>ar��EG9>ACaN;>qN9W�»9@F_x�9Wab=@YpO
fQPmA�E»amZTEG9>B`f@ACabqNAGP�HzJ2E²P�EGBKxrPm=yjkBKJGBDBD=yPmJ	FIYIY_;@JCEGAGP�EGBD?"jNO�EG9@B��CxDYIBrP�A&�lFI=>?>ar�l¢sFI=yÊËFIqb;>ACB®�N{

¸	9>B�;*EGFIY_F[E$O�Pm=>?ÌfgaV��BVA®amZ�f@ACabqNAGP�HÍJGYIFIxVFI=>qhxDabH"BDJXZdACabHÎEG9>BvP�j>FIYIF[E§O�EGa¼P�J�JGFIJCEsFI=�EGBD?>FIab;>J®Pm=>?
BDACACabA�f>ACaN=>BvE²P�J��cJ�JG;>x�9 PmJ�f>ACaNqbAGPmH ?>BDj>;>qNqNF_=@q·£Ï��R	¶Nª*R�¶m¥>R	Ðm¥>R	ÐN¶*R�ÐbÐcR	«b«cR��b¶V¦§R�EGBVJ2EGF_=@q £º�*RK�N��R
��©<R�­bªcR��>�mR�¶@��R�¶m¥>R�¶<©*R�«<©D¦$R	fQPmAGP�YIYIBDY_FI½rPrEGF[aN=·£º­b�cR��bÐV¦§RlF_=NEGBDqNAGP�EGFIaN=�£¤«N­*R�¥<�*R�«bªcR�«>�mR�«N�r¦$R»J�a�ZiE$�	P�ACB
J²P]ZdBuE§O�£º�N�r¦$R\;>=>?@BVACJ2E²P�=>?@F_=@qÑ£º­m¥>R\¶NÐ*R�ÐN�*Rn©m¶r¦$R�JGamZiE$�	P�ACB�H�PmFI=NEGBV=�P�=>xDBv£º�b­cR\¶b«cR\©�ªcRn©]¥>R\©N©<R\©m«r¦$RnPm=>?



ÊTFIqN;>ACB®�bÒ}¸	9>BX¡\ACaNqNAGP�H"H"BDAD¹ºJ&ÓwFIBu�·amZ\P��<YIFIxDB

JGamZiE§�	PmACB�H"BuEGACFIxVJ¾£¤ÐN­>R�ÐN�*R�©m­>R�©c�M¦${\�<YIFIxDF_=@q	?>a*BDJTEG9@F_J´jNO^ButcEGAGPmxuEGFI=>qKP�=®P�YIqNabACF[EG9>H��»9@abJGB�xDaNH"f>;*E²P]EGFIab=
H�PDOUjgB&JGxrP]ECEGBDACBV?UEG9@ACab;>qN9`aN;*E�P�f@ACabqNAGP�HÔZdACaNH·FI=NEGBDA�LbBD=>FI=>q�F_ACACBDYIBuL�P�=NETJCE²P]EGBDH"BD=bEGJV{´�nab=>J�BV±<;>BD=NEGY[O<R]F[E
JG9>aN;>YI?`jkB�BrP�JGFIBDA3ZdaNA�Plf>ACabqNAGPmH"H"BVA3FI=NEGBDACBVJ2EGBV?XFI=sPlJG;>j>J�BME´a�Z>EG9@B�f>ACaNqbAGPmHv¹¤J7jkBD9QPDL*FIabA3EGaK;@=>?>BDACJCE²Pm=>?
EG9>B`J�Y_FIxDBN{

Õ�ÖCÕ × Ø¬ÙoÚ�Û�ÜhÝ/ÚGÞ*ß�à�Ùgá
¸	9@F_J´JGBDxuEGF_aN=^f@ACarL*F_?@BVJ&PUj>ACFIBuZg9>FIJCEGaNA�O^amZgf>ACaNqNAGP�H�J�Y_FIxDFI=>q»Pm=>?eFI=bEGACa*?@;>xDBVJ´EG9>B�f>ACFI=>xDF_f�P�YNEGBDACH"FI=>abYIaNq�O<{
8µJGYIFIxVB�FIJ\E²Pm��BD=��»F[EG9"ACBDJGfgBDxuE�EGa®P�âuãåädæDäiç@èeæDé�ädêÉëDé�ädì�ç�í�ÆNîGÅ\ï`Rb�l9>FIx²9�JGfkBDxDFp��BVJ�PwY_a*xrP]EGFIab=��-JCE²P]EGBVH"BD=NE
Æ��XP�=@?¯PvL�P�ACFiPmj>YIB��$Å<��{ð¸�9>FIJsxrPm=¬jgB�B]PmJGFIY[O�ButcEGBD=>?@BV?ÑEGa�JGYIFIxVFI=>q��»F[EG9¬ACBDJGfkBVxuEeEGa�PWxDaNYIY_BDxuEGFIab=�a�Z
YIa*xrP�EGFIaN=>J`P�=@?ÑPvxDaNY_YIBDxuEGFIab=WamZ	L�PmACFiP�j>YIBDJ^P]E1BrPmx²9�YIa*x]P]EGFIab=WjNO5E²P��<FI=>qhEG9>B�;@=>FIab=�a�Z�EG9>B�FI=>?>F[L*FI?>;QPmY
JGYIFIxDBVJV{�ñlar��BuLNBVADR�EGa�JGFIH"f>YIF[ZiO®EG9>BsBut*fkabJGF[EGFIaN=7R<��B^f>ACBDJGBD=NEK?>Bu�Q=>F[EGFIab=>J¾ZdabA�EG9>BeJGFI=>qNY_BKJ2E²P�EGBDH"BD=NE�Pm=>?
JGFI=>qNYIB	L�PmACFiP�j>YIBUxrP�J�Bb{

¡\ACaNqNAGP�HÍJGYIF_xDBDJrR\PmJ®abACFIqNFI=QP�YIYÏOWF_=NEGACa*?>;@xVBD?¬jNO¬��BDFIJGBDA�£º�b�cRn�m¥>Rn�<©D¦$R�P�ACBh=>ar�òxrPmY_YIBD?Ôë²óNë²æDô>êÉõ<öDã÷ë
öGõNæMø]ù&õ�éCú�âuêÉõNêdädæXJGYIF_xDBDJr{WûnóNë�æDô>êÉõ<öDã÷ë`jkBDxrP�;>J�B"EG9>B�J�Y_FIxDB®FIJ^ACBD±<;>FIACBV?�EGa�jkB�Pm=¬BMt*BDxD;*E²Pmj>YIB"f>ACabqNAGPmHv{
ü õNæMø]ùnõméCú�â®jkBVxrPm;>JGBvamZKEG9>BW?>FIACBDxMEGFIaN=ÌBD?>qbBDJ�PmACBvEGAGPDLNBVACJ�BV?ð�»9>BD=ðEG9>BWJGYIFIxVBhFIJ"xDabH"f>;cEGBV?ð;>JGFI=>q�P
úNë�ý>ëDçgúNëDçgæ²ë"èméCõ²ýQþb{Ñ8U=>?¬�Q=�P�YIY[O<R�âMê-õbêÂädæ^jkBVxrPm;>JGB�EG9>BuOðPmACB�xDaNH"f>;*EGBD?ÌP�JeEG9>BhJGaNY_;cEGF_aN=�EGa5PWJCE²P]EGF_x
Pm=QP�Y[O*JGFIJ�f>ACaNj>YIBDHÈ��äÉÿIë�ÿ[Rc�lF[EG9>ab;cE	xDab=>J�F_?@BVACFI=>qwEG9>B`f>ACaNqNAGP�H"J�FI=>f@;*EM��{

��BDFIJGBDAD¹¤J�ACBD±<;>FIACBDH"BV=NE�EG9�P�EUP^JGYIFIxDB»jkB`But*BDxV;cE²P�j>YIBUf>ACarL*FI?>BD?yPm=�BDH"f>FIACFIxrP�Y@L�P�YIFI?QP]EGFIab=®amZTEG9>B`xDaN=*Á
xDBDf*Er{18UY[EG9>aN;>qN9yEG9@F_JwJGBDBVH"JUACBrPmJGab=�P�j>YIBNRgH�Pm=NO�P�f>f@Y_FIxrP]EGF_aN=>J�a�Z�f>ACaNqbAGPmH¿JGYIFIxVFI=>qy��ë�ÿåè<ÿ[R7?>BDj>;@qbqNFI=>q@�
?>a®=>amE»ACBD±<;>FIACB`But*BVxD;*E²Pmj>YIBUJGYIFIxVBDJr{7¸�9>FIJ	FIJGJG;>BUFIJ�xDaN=>JGFI?>BDACBD?�FI=��<BDxuEGFIab=�­>{

��BDFIJGBDA�abACFIqNFI=QP�YIYÏO1;@JGBD?�P®xDaN=NEGACabY[Á���ar� qNAGPmf>9�PmJUP�=vFI=NEGBVACH"BD?>FiP]EGBUACBVf@ACBVJ�BV=NE²P]EGFIab=�ZdabAl9>FIJlJGYIF_xDFI=>q

­



PmY_qNaNACFpEG9@Hv{�°lECEGBD=>JCEGBDFI=¬ërê	õNãpÿ}£¤­NÐ@RË©m�r¦\YiP]EGBDA»=>amEGBD?vEG9QP]E`jQP�x��N�	P�AC?WJGYIFIxDBDJ»xDaN;>YI?�jkBeB��"xDFIBD=bEGY[OhxVaNH®Á
f>;*EGBD?�;>JGFI=>q`EG9@BKf>ACabqNAGPmH:?@BVfkBD=>?>BD=>xDBUqbAGPmf>9�PmJ	Pm=�FI=NEGBVACH"BD?>FiP]EGB	ACBDf>ACBDJGBD=NE²P�EGFIaN=�jNO"EGAGPDLbBDACJGFI=>qXEG9>B
?>BDfkBV=@?>BD=>xDB`BD?>qbBDJljQPmx²�N�	P�AC?@JX�ÂZdACaNHzE²PmACqbBuE	EGa"J�ab;>ACxDB���{&¸	9>FIJ	aNj>JGBDA�L�P]EGFIab=��	P�Jlf>;>ACJG;@BV?hL*FIqbaNACaN;>JGY[O
Pm=>?¬ACF_qNaNACab;>J�YpO�jNO¬ñ»aNA��»F[EG½NR»ërêwõbã[ÿ	£ ¥cªcR�¥���R�¥<­*R}¥c�cR�¥b¥@R�¥<Ð*R\¥*©<R´¥c«cR\«b­cR\«N�*Rn«NÐr¦$R}�»9>a�FI=NEGACa*?>;>xDBD?
EG9>B�=@a�EGFIaN=¼amZ��uì�é�ùnõméCú�JGYIFIxDF_=@q�FI=�£ ¥c«V¦§{hS§=cZdabACH�PmYIYpO<RTP�ZdabA��	PmAC?�JGYIF_xDB®P�=@JC��BDACJ^EG9>B�±c;@BVJ2EGF_aN= �§�·9�P�E
JCE²P]EGBDH"BV=NEGJlP�ACB`P]ÄoBDxuEGBD?�jNO�EG9@BKL�P�YI;>BKamZTL�PmACFiP�j>YIBKÅ"P]E»JCE²P]EGBDH"BV=NE�Æ]ÇD¢

ÊTFI=QPmY_Y[O<R��KabACBDYlP�=>?	�TPmJG�<F	FI=NEGACa*?>;>xDBD?ÌEG9>BW=>amEGFIab=ÌamZ�ú�
mçgõ
�sädæ"J�Y_FIxDFI=>qÌ£º¶b�cR�¶N¶r¦$Ò¼P5JGYIF_xDB�xVaNH®Á
f>;*EGBD?ÌZdaNA"P¼f�P�A�EGFIxD;>YiP�Aw�>t*BD?¯FI=>f>;*Er{�¸�9>BWPDL�PmF_YiPmj>FIYpFÏE$O¼a�ZKAC;>=cÁÉEGFIH"B�FI=*ZdaNACH�P�EGFIaN=¼H�Pm��BDJ"?*O*=QPmH"FIx
JGYIFIxDBVJ¾JGH�P�YIYIBDA}EG9QP�=vJCE²P]EGFIxKJGYIFIxVBDJrR<j>;*EUYIFIH"FpEGJ&EG9@BVACBeP�f@f>YIF_xrPmj>FIYIF÷E$OsEGa1EG9QP�ElfQPmA�EGF_xD;>YiPmA�FI=>f>;*Er{�8UJ��»F[EG9
��BDFIJGBDAD¹ºJ1PmYIqbaNACF[EG9>HvR��KaNACBVY�Pm=>?��TPmJG�<F$¹¤JeP�YIqNabACF[EG9>HÎ;>JGByP�xVaN=NEGACabY[Á��Qar�zqbAGPmf>9ÌPmJ�Pm=¬FI=bEGBDACH"BD?>FiP]EGB
ACBDf>ACBDJGBD=NE²P�EGFIaN=7{\8UqNAGPD�	P�Y7Pm=>?vñ»aNACq<P�=�YÂP]EGBDA�f>ACBDJGBD=NEGBD?�Pe?*O*=QPmH"FIxUJGYIF_xDFI=>qeP�YIqNabACF[EG9>H EG9QP]E»;>J�BV?�EG9>B
f>ACaNqbAGPmHz?>BDfkBV=@?>BD=>xDB`qbAGPmf>9hP�JlP�=�F_=NEGBDACH"BD?>FiP�EGBUACBDf>ACBDJGBD=NE²P�EGFIaN=¼£º¶*RQÐV¦§{

¸	9>FIJKx²9�P�f*EGBDA`FIJKaNACqcPm=>FI½DBD?WF_=NEGa�EG9>ACBDB"H�P�¨CaNAUJGBDxMEGFIaN=>Jr{"�<BDxMEGFIaN=¼­�?>FIJGxD;>JGJGBDJUJCE²P]EGF_x®JGYIFIxDFI=>q�P�J`P
?QP]E²P��Qar�¯f@ACabj>YIBDH Pm=>?"PmJ¾P�qbAGPmf>9®ACBrP�x�9QP�j@F_YIF[E$O`f>ACabj@Y_BDHv³�EG9@BV="?@F_J�xV;@JGJGBDJ�?*O*=QPmH"FIx�JGYIFIxDF_=@q�PmJ�PK?QP]E²P
�Qar� f>ACaNj>YIBDH P�=>?�P�JXPyqNAGPmf>9¼ACBrPmx²9QPmj>FIYIFpE$Ovf>ACabj@Y_BDHv³�Pm=>?¼xDYIaNJGBDJU�»F[EG9¼PhxDabYIYIBDxMEGFIaN=va�Z»PmY[EGBDAC=QP�EGF[LNB
H"BuEG9>a*?>JKZdaNAKxDabH"f@;*EGFI=>q�JGYIFIxDBDJr{s¸�9>B®EG9>FIAC?�JGBDxuEGFIab=�YIa*aN�<J`P�E^Pmf>f>YIFIxrP�EGFIaN=>J»amZ�EG9>B"FI?>BrP�a�Z	f@ACabqNAGP�H
JGYIFIxDF_=@qQR��lF[EG9>ab;cE	ACBDqcPmAC?�EGa"Pm=NO�fQPmA�EGF_xD;>YiPmA�H"BuEG9>a*?�amZ�xDabH"f>;cEGF_=@q^EG9>BwJGYIF_xDBN{

� �ò��� �¼�y�¾����� �����������

¸	9@BKZdabYIYIar�lF_=@qUEGBVACH"FI=>aNYIabqmO®F_J¾F_=�EG9>FIJ	JGBDxuEGFIab=1EGa1?@F_J�xV;@JGJ�EG9>B`xDaNH"f>;*E²P]EGFIab=�amZ�JGYIFIxDBDJr{
�! #"%$'&)(*&,+-$/.1032547698%:¾8�?>FIACBVxuEGBD?�qNAGPmf>9<; FIJ»PeJGBuE	amZ�=>a*?>BDJ>=ÎP�=>?hPeJGBuE»amZ�BD?>qbBDJ@?BAC=EDF=¼{
Ê>aNA`BD?>qNB��HG�îJIh�LK�?"R�IÍF_JXP�=Ìä,�L�®ë²úmädõbê-ë�â²ô>æ�æ²ëDâ�âMìmé	a�Z@G¬Pm=>?MG�FIJ^Pm=Ìä,�L�1ë�ú�ädõNêÉëwýgéCë²úNë²æ�ëDâ²âuì�éla�Z
G´{3; xVaN=NE²P�FI=>JUE$��avJGfkBVxDFiPmYT=>a*?>BDJrR'GONQPRNQSTNVUXWiR7�»9>FIx�9W9QP�Jw=>ayf@ACBV?@BVxDBDJGJGaNACJrR7P�=@?YGOZ�NQPRUXWÂRo�l9>FIx²9�9�P�JK=>a
JG;>xDxDBDJGJGaNACJr{�Ê>;@A�EG9>BDACH"abACBNR<EG9>BDACB`FIJ	PXfQP�EG9�ZdACaNH[G-NVP\NVSTNQUXW�EGa®BMLNBDA�O�=>a*?>BUFI=�; P�=>?hPefQP�EG9�ZdACabH[GOZ]NQPRUXW
EGa®BuLbBDA�Oy=>a*?@BKF_=^;�_a`²R*EG9>B`FI=NLbBDACJGBKqNAGP�f>9hamZ�;e{
�! #"%$'&)(*&,+-$1b/cd+-$O(*25+aegf@e,+ihj0325476g8�:¾8µxDab=NEGACaNYa�QaV�·qNAGP�f>91ZdabA�f>ACaNqNAGP�Hlk�FIJ�PXqbAGPmf>9�FI="�l9>FIx²9
BrP�x�9s=@a*?>B�FIJ�P�J�JGa*xDFÂP]EGBD?U�»F[EG9®P»J2E²P�EGBDH"BD=NETZdACabHmk·Pm=>?`EG9@B	BD?>qNBVJ´ACBDf>ACBDJGBD=bE´EG9>B��QaV�ðamZQxDaN=bEGACaNY*FI=nk®{
�7BuEpo jkBUEG9>B`JGBuEla�ZTL�PmACFiP�j@Y_BDJ�FI=qk®{��ÔFpEG9�BrP�x�9y=>a*?@B�G���äÉÿIë�ÿ[R*B]Pmx²9hJCE²P]EGBDH"BV=NE	FI=�EG9>B`f>ACaNqbAGPmHòPm=>?
=>a*?>BlFI="EG9>BUqNAGP�f>9k�&P�JGJ�a*xVFiP]EGB�E$��asJGBuEGJrÒ�rs?uts�HG7��R<EG9>BUJGBuE�a�Z3L�PmACFiP�j>YIBDJ}�»9>aNJGB�L�P�YI;>BDJ�PmACBUACBMZdBDACBD=>xDBD?
P]E>G´RQP�=>?^v�?dts�HG7��R*EG9>B`JGBuE	amZTL�PmACFÂPmj>YIBDJ��»9@abJGBUL�PmYI;>BDJ	PmACB`?>Bu�Q=>BD?vP�E>G´{
�! #"%$'&)(*&,+-$	w1x�25+zya254a{ |}e,&,~# a:�Ê>aNA`JCE²P]EGBVH"BD=NEsÆ�Pm=>?�L�P�ACFiPmj>YIB�Å@RTEG9>B"J�Y_FIxDBea�Z	f@ACabqNAGP�H�k �»F[EG9
ACBDJGfkBVxuEKEGa�EG9>B®JGYIFIxVFI=>q"xDACF[EGBDACFIab=¼í�ÆNîGÅ�ï FI=>xDYI;>?>BDJUab=@YpOhEG9>aNJGB®JCE²P]EGBVH"BD=NEGJKamZ@kz=>BDBD?>BD?WEGa�æ�õ²ý3êdô*éCë
EG9>B`jkBD9QPDL*FIabA¾a�Z\Å"P]EwÆ�{

|�t>PmxuEGYpOe�»9�P�E�FIJ�H"BrP�=NE�jkBh�2xrP�fcEG;>ACBD¢^L�PmACFIBVJV{T¸	9>BUH"aNJCE�F_=NEG;>F[EGF[LbBl?>Bu�Q=>F[EGFIaN=1FIJ�f>ACBDJGBD=NEGBD?�FI="EG9>B
?>Bu�Q=>F[EGFIaN=�a�Z}P�=5ë²óNë²æDô>êÉõ<öDã÷ëwâMã ädæ²ëD{\°lEG9>BDA�?>Bu�Q=>F[EGFIab=>J�P�ACBKBut>P�H"FI=>BD?�YiP]EGBDA�FI=�EG9>FIJ	J�BVxuEGFIaN=7{

�



= JCE²P]EGBVH"BD=NE
� xn��ª
­ �»9>FIYIB^�&¸����U|��
� xn� �
¥ BD=>?*�»9@F_YIB
¶ xn��­

= JCE²P�EGBDH"BD=NE
¶ xu�/­

ÊTFIqN;>ACBU­>Ò����<YIFIxVBrPmj>YIBD¢p�UF[LbBDACqNBD=bE�¡}ACaNqbAGPmH Pm=>?®EG9>BUxDab=NLNBVACqNBD=NE»�<YIF_xDB�E²Pm��BD="�lF[EG91ACBDJGfkBDxuEnEGa"í�¶@îJ�Qï

�! #"%$'&)(*&,+-$��/���� i~i�}(*47��e, �x�2�+aya2�4a{ |}e,&,~# a:µÊ>aNA®JCE²P�EGBDH"BD=NE�ÆhPm=>?¬L�PmACFÂPmj>YIB�Å@R�EG9>ByJ�Y_FIxDB!� a�Z
f>ACaNqbAGPmHjk��»F[EG9¬ACBDJGfkBVxuEXEGaWEG9>B�J�Y_FIxDFI=>q�xDACF[EGBDACFIab=¯í�Æ�î�Å®ïzFIJ®P�=NO�BMt*BDxD;*E²Pmj>YIB�f>ACaNqbAGPmHÀ�»F[EG9�EG9>B
ZdaNY_YIar�lFI=>q`f>ACaNfgBDA�EGFIBDJrÒ
�b{���x]Pm=�jkB`aNj*E²PmF_=@BV?�jbOh?>BDYIBMEGFI=>qX½DBVACa"aNA�H"aNACBKJCE²P]EGBVH"BD=NEGJ�ZdACaNH�k®{
­>{�SÉZ�k/9�P�Y[EGJlab=hFI=>f>;*E��QR@EG9>BD=yEG9@B`L�PmY_;@B`a�Z�Å�P]E�J2E²P�EGBDH"BD=NEpGWBrPmx²9�EGF_H"BdGWFIJ»But*BDxV;cEGBV?vFI=^k/FIJ
EG9>BsJ�P�H"BXF_=�k P�=>?Y�¾{`S-Z@k ZÉPmF_YIJ�EGa�EGBDACH"FI=QP]EGB^=>aNACH�P�YIY[Oa`@G5H�PDOvBut@BDxD;*EGB®H"aNACB^EGFIH"BDJ»FI=Y�
EG9QP�E�F_=qk®R>j>;*E�k Pm=>?^�¬xDabH"f>;cEGBUEG9>B`J²PmH"BlL�P�YI;>BDJ�BrPmx²9�EGF_H"B�GvFIJ	But*BDxD;*EGBD?yjNOFk®{

� a�EGBUEG9�P�ElBMLNBDA�Oyf>ACaNqbAGPmHz9QPmJ	F[EGJGBDY[ZTP�JlPsJ�Y_FIxDBUab=hP�=NO�xDACF[EGBDACFiP>{
�>�������a�i����¸	9>BUf>ACaNqNAGP�HzamZ�ÊTFIqN;>ACBK­^=>BuLNBVA�But@BDxD;*EGBDJ»�NE²P]EGBDH"BD=bEl¶>R<�»9@F_YIB�EG9>BKJGYIFIxDB	aN=�í�¶@îJ�Qï

FI=>xDYI;>?>BDJ�aN=>Y[Oh��E²P�EGBDH"BD=NE�¶@Rc�l9>FIx²9�F_J�But@BDxD;*EGBD?hab=>xDBN{

��ÖCÕ ���GÚJ ËÚJ¡�¢[£¬à�¡�ß>Ù3à���¤q�Gà�¥ ¦µÙ¨§%©uª`Þ
¸	9@F_J¾JGBDxMEGFIaN="?>BDJGxDACFIjgBDJ�xDaNH"f>;*EGFI=>q^PeJGYIFIxDB»PmJ�EG9>BKJGaNYI;*EGFIab=eEGa"PX?QP�E²P]Á���ar�·f>ACaNj>YIBDH ;>JGFI=>q®P^xDaN=bEGACaNY[Á
�Qar��qNAGP�f@9�PmJ»Pm=yFI=NEGBDACH"BD?>FiP�EGBUACBDf>ACBDJGBD=NE²P�EGFIaN=7{nS-EUxVaN=>JGFI?>BDACJ	P®f@ACabqNACBDJGJGFIab=�a�Z�9�P�AC?>BDAlJGYIFIxVFI=>qwf>ACabjcÁ
YIBDH"J1jkBDqbFI=>=@F_=@qv�»F[EG9¯JGYIFIxDF_=@q�J2EGAGP�FIqN9bECÁ$YIF_=@B�f>ACaNqbAGPmH"JrR}EG9>BD=�xDab=@JGFI?>BDACF_=@qWJCEGAC;>xuEG;>ACBD?�xDaN=bEGACaNY«�Qar�^R
;>=>J2EGAC;>xuEG;>ACBD?�xDaN=NEGACabY¨�QaV�^R*?QP]E²PsJ2EGAC;>xuEG;>ACBDJrRQP�=@?��Q=�P�YIY[O<Rbf>ACa*xDBD?>;>ACBDJr{

��aNH"f>;*EGFI=>q"P"JGYIFIxDBUZdACabH¿P"xDab=NEGACaNY[Á��Qar��qNAGP�f@9�FIJKP®E$��a�JCEGBDfvf>ACa*xDBDJGJrÒ��QACJ2EwACBD±<;>FIJGF[EGB`?QP]E²P¬�QaV�
FI=*ZdaNACH�P�EGFIaN=ÑFIJ�xDaNH"f>;*EGBD?�Pm=>?¯EG9@BV=�EG9>FIJ�FI=*ZdaNACH�P�EGFIaN=¬F_J�;>JGBD?¯EGa¬But<EGAGP�xuE�EG9@BWJGYIF_xDBN{�¸	9>BW?�P�E²P]Á
�Qar� FI=*ZdaNACH�P�EGFIaN=yFIJKEG9>B"J�BMEXa�ZKéCërã÷ëR­�õmçgêoL�P�ACFiPmj>YIBVJ`P]E^BrPmx²9�=>a*?@B�G�{�Ê@abAKEG9@B"JGYIF_xDBw�»F[EG9�ACBDJGfkBVxuE`EGa
ívÆNîGÅ�ïXR>EG9>BXACBVYIBuL�Pm=bEUJGBuElZdabAlBrP�x�9y=>a*?@B^xDab=NE²PmFI=>J�EG9>BwL�P�ACFiPmj>YIBDJ��»9@abJGB�L�P�YI;>BDJ`�ÂEGAGP�=>J�FpEGF[LNBVY[OQ��P]ÄoBDxuE
EG9>BKxDaNH"f>;*E²P]EGF_aN=®a�Z�Å"P]E»ÆN{�¸�9>BKJGBDxDab=@?�JCEGBDf�FI?>BD=NEGF[�QBDJ&EG9>BKJCE²P]EGBVH"BD=NEGJ�amZ7EG9>BKJGYIFIxVBN{7¸	9@BVJ�BKF_=@xVYI;>?@B
PmY_Y�=>a*?>BDJ��-JCE²P]EGBDH"BD=bEGJu��GhEG9QP]E»P�J�JGFIqb=eEGa"P`L�PmACFiP�j@Y_BlACBDYIBML�Pm=NE»P]E>GvP�=>?�EG9>BKJGYIFIxDB	E²Pm��BD=��lF[EG9�ACBDJGfgBDxuE
EGa"P�=NO�f@ACBV?@F_xrP]EGBK=>a*?>BUEG9QP]E»?@F_ACBDxuEGY[O�xDab=NEGACaNY_J«G�¹ºJ	But*BDxD;*EGFIab=7{
®°¯²±5³�´�µ]³�¶]·¹¸º¶¼»¾½Q¿}ÀÁ´ÂÀÁÃX³�·Â»QÄ5¶¼ÀÁÃ'Ä5´]³�·«¶Å½¾½¾Æ«»¾¸a»¾À�Ç\»¾È�ÃX³�µ]ÃX¿}´]³}ÀÁÃX³�·�»QÄ5¶¼ÀÁÃX¿O¶�É�Ä5´�³�·@¶¼½¾½¾ÆÅÊ*¸Ë´�³'Ã°Ì*¶]·@±*½QÃÅÊ\Í}»¾ÀÁÎ�¶«Ç*»¾ÈR»Q¿Ï»Q´]Ä

É]ÆpÐXÃX³�´�ÃX³�³�´�³°Ñ

¥



= JCE²P]EGBVH"BD=NE Ò5Ó5Ô3Æ��HG7� ÕiÓ5Ô3Æ��HG7� Ò�Ó*Ö,ÓrÅØ×iGzÙu�HG7�
� Ú@� � Ú
­ �@�Ô­ � Ú
� Õn�Ô� Õ Ú]îJ�
¥ ×n�	Õ Õ × Ú]îJ�
¶ Õn�	Ú9ÛÜÕ Ú]î¼Õ Õ Ú]îJ�
Ð Ú@�	Ú9ÛÔ� Ú Ú Ú]îJ�
© ×n�	Ú%ÛÝ� Ú�îJ� × Ú]îJ�
« Þ-Ò�ß�GzÙY× × ×

ÊTFIqN;>ACB`�@Ò���BVYIBuL�Pm=bEU�<BuEGJ	ZdaNA�í�«>îJ×\ïX{

b-:à.a:Ï. |}e,&,~#&Ï$'yÝf@e,+ihá0325476g8'âL+aã�|¨(*2547&,yO8O(åä�&Ï$' ^x�25+zya254a{<â
�NEGAGPmFIqb9NECÁ§YIFI=>BKxDa*?>B`xDaN=NE²P�FI=>Jlab=@YpOvP�J�JGFIqb=>H"BD=NE	JCE²P]EGBDH"BD=bEGJlBut*BVxD;*EGBD?WaN=>BsP]ZiEGBDA	EG9@BsamEG9>BDAD{wÊ@abAlJG;>x�9
xDa*?>B´EG9>B�P�?@?>F[EGF_aN=QPmY�JGYIFIxDBVJ��»F[EG9`ACBDJGfkBDxuE7EGa»f>ACBD?>FIxrP]EGB\=>a*?@BVJTPmACB&=>amETACBV±<;>FIACBD?7{7��BnjkBDqbFI=UjNO^P�J�JG;>H"FI=>q
EG9QP]E�But*f>ACBDJGJGFIaN=yBuL�PmYI;QP�EGFIaN=�?>a*BDJl=>amEwPmY[EGBVA¾EG9>BXL�P�YI;>BDJla�Z&F[EGJ»aNfgBDAGPm=>?>Jr{>æ�ërãÏëR­�õ�çkê&âMërêdâ&ZdaNA	EG9@B^JGYIFIxDB
E²Pm��BD=��lF[EG9�ACBDJGfkBVxuE�EGahíçG´îGÅ\ï�PmACBKxDabH"f@;*EGBD?yPmJ�ZdaNY_YIar�lJU£¤Ðm¥�¦$Ò
�b{�S§=>F[EGFiPmY_FI½DB»PmYIYgACBDYIBuL�P�=NElJGBuEGJ�EGaeEG9>B`BDH"f*E$O�JGBuEr{
­>{�S§=>J�BVA�EUÅ®FI=bEGaåÒ5Ó*Ö,ÓrÅ#×iGzÙu�HG7��{
�>{lÊ>aNA@IWRaG´¹ºJ	FIH"H"BD?>FiP�EGB�f>ACBD?>BDxVBDJGJ�abADR>PmJGJGFIqb=�Ò�Ó*Ö,ÓrÅØ×iGzÙu�HIh��EG9>BKL�PmYI;>B

�HÒ5Ó*Ö,ÓrÅ#×èGzÙ²�HG7��éÝv�?uts�HIh�C�@ê��Hrs?uts�HIh��F[Z�Ò5Ó*Ö,ÓrÅ#×èGzÙ²�HG7�9ëqv�?dts�HIy��ì�	íc�
¥Q{¾��aNAC�cFI=>q�jQPmx²�N�	P�AC?@JrRrACBVfkBrP�E&�NEGBDf��$�<�kZdabA'I�¹¤J´FIH"H"BV?@FÂP]EGBTf>ACBD?>BDxDBDJGJGaNACJ7;>=NEGFIYîGONQPRNQSïNQUXWNF_J7ACBrPmx²9>BD?7{
�>�������a�i���5ÊTFIqb;@ACB^�®JG9>ar�lJ	EG9@BsACBDYIBuL�P�=NEUJGBuEGJ	ZdaNA�P®J�Y_FIxDBlE²P��mBD=v�»F[EG9yACBDJGfkBDxuE»EGa�íh«@îJ×¾ï`{�¸	9>B

ACBDYIBML�Pm=NEKJGBuEGJwPmACB^xDaNH"f>;*EGBD?hZdACabHð�7FI=>Be«®EGa!�7FI=>B��b{KÊ>aNA»But>PmH"f>YIBbROÒ5Ó*Ö,ÓrÅØ×iGzÙ²��©b���z�HÒ5Ó*Ö,ÓrÅ#×iGzÙu�$«<�Âé
v�?dts��©b�C�Âêð�Hrs?uts��©N�}F[Z�Ò�Ó*Ö,ÓrÅØ×iGzÙu�$«<�}ëåv�?dts��©N�pì�	í<���/�Xñ�×zò�éÝñ�×7ò��zêy�Xñ�Ú�îJ�*òKF[Z�ñ�×7ò%ë!ñ5×7òçì��í<�%�
ñ�Ú�îJ�*ò<R�Pm=>?YÒ5Ó*Ö,ÓrÅ#×iGzÙu�$­<�n���Xñ5Ú]îJ��òdé�ñ���òm�gê��HíhF[Zpñ5Ú]îJ��ò�ë¹ñ5�*ò¹ì�óíc���ôñ5Ú*ò<{"S-Z���Be��BDACB"F_=NEGBDACBDJCEGBD?
FI=¼JGaNH"BeL�P�ACFiPmj>YIB®a�EG9>BDAwEG9QP�=¹×�R�EG9>B�xDaNH"f>;*E²P]EGFIab=WamZ�EG9>B�ACBDYIBuL�P�=NEeJGBuEGJ`��aN;>YI?¼jkB"?>F[ÄoBDACBD=NEr³\EG9<;>JrR
?>F[Ä3BVACBD=NE»ACBDYIBuL�P�=NE	J�BMEGJ�Hs;@JCE»jkBKxDabH"f>;cEGBV?�ZdabA¾?>F[ÄoBDACBD=NE»JGYIFIxDBVJV{

¸	9>B�ACBDYIBuL�P�=NE\J�BMEGJ´H�PDO`jkB�L*F_Bu��BD?sPmJ\P���ar�ÑamZQJGBuEGJ}a�Z@L�P�ACFiPmj>YIBVJV³VEG9@B�JGYIFIxVB&FIJ7EG9>B¾JGBuE\amZQJCE²P]EGBVH"BD=NEGJ
EG9QP]Es?>FIJCEG;@ACj�EG9>FIJ���ar�^{hSÉZl=>avACBVYIBuL�Pm=bEXL�P�ACFiPmj>YIBDJ`P�ACB!ÕiÓ5Ô�FI=>BD?�P]EsPhJCE²P]EGBVH"BD=NErRTEG9>BD=5EG9>B�ACBDYIBuL�P�=NE
JGBuE��Qar�lJ`EG9>ACaN;>qN9�;>=>fkBDA�EG;>ACjkBV?o{y°U=�EG9>B"amEG9>BDAK9QPm=>?7RTF[Z	P�ACBVYIBuL�Pm=bEKL�PmACFiP�j@Y_BeFIJuÕiÓ5Ô�F_=@BV?�EG9>BD=�EG9>B
JCE²P]EGBDH"BV=NEeF_J®Pm?>?>BD?�EGavEG9>ByJ�Y_FIxDBN{�S$=¯ÊTFIqN;>ACB��@R�ZdaNAsBut>PmH"f>YIBbR7EG9@B�JGYIFIxDB®�»F[EG9�ACBDJGfkBDxuEsEGaÑí�«@îJ×sï
FI=>xDYI;>?>BDJu�7FI=>BDJ^©cR\Ð>R�­vPm=>?��v�H�oF_=@B�Ðhx�9QP�=@qbBDJ`EG9@B!ÚXEG9QP�EeFIJ`FI=�EG9>B"ACBDYIBuL�P�=NEsJ�BMEM��{ � a�EGB®EG9QP]ErR�FI=
f>AGPmxuEGF_xDBNR<EG9>B`ACBDYIBuL�P�=NE	JGBuEGJUP�=@?�EG9>B`J2E²P�EGBDH"BD=NEGJ	FI=�EG9>BwJGYIF_xDBUP�ACBKxDaNH"f>;*EGBD?�FI=hPsJ�F_=@qbYIBlfQP�J�Jr{

¶



= J2E²P�EGBDH"BD=NE Ò5Ó5Ô3Æ��HG7� ÕiÓ5Ô3Æ��HG7� �]õ5GzÙöÒ5õ�ÖÉ�HGË�
� Ú�� � Ú
­ ���Ô­ �
� Õ¬�Ô� Õ
¥ ×¬�	Õ Õ ×
¶ ßHÔ��H×*��ÙX÷aÓ*G ×
Ð Õn�	Ú%ÛÝÕ Ú�îJÕ Õ ¶
© �>�	Ú9ÛÝÕ Ú�îJÕ � ¶
« Ó*ÖdÆ\Ó ¶
� Ú@�	Ú�Û�� Ú Ú «
�rª Õn�	Ú%Û�� Ú Õ «
�N� Ó*G¨ÕißÁÔ
�r­ ×¬�	Ú�ÛÝ� Ú�îJ� ×
�r� ÞOÒ5ß�GaÙ¹× ×

ÊTFIqb;@ACBK¥QÒn�nab=NEGACaNY7JGBuEGJr{

b-:à.a:,b |}e,&,~#&Ï$'y�|¨(*2���~�(5�'2� èøÝx�2�+aya2�4a{�â
S$=ÑJ2EGAGP�FIqN9bECÁ$YIF_=@Bsf>ACaNqNAGP�H"J`BrPmx²9�JCE²P]EGBVH"BD=NEs9�P�JePvJGFI=>qbYIBe;>=>FI±<;>B�f>ACBD?>BDxDBDJGJGaNAD{�S$=�EG9>B�f@ACBVJ�BV=@xVB�a�Z
JCEGAC;>xuEG;>ACBD?5xVaN=NEGACabY��Qar�XR´P�JCE²P]EGBVH"BD=NEKH�PDOv9QPDLbB®He;>Y[EGFIf>YIBKxVaN=NEGACabY}f>ACBD?>BDxDBDJGJGaNACJr{`¸	9>B®PmjgarLNB"P�YIqNa�Á
ACF[EG9>HÀACBD±<;>FIACBVJwEG9>ACBDB�H"a*?>F[�QxrP]EGF_aN=>J�EGav9QP�=@?>YIBsEG9@F_JVÒ`�QACJCE`EG9@B�FI=>xDY_;@JGFIab=vamZ	xDab=NEGACaNYnJ�BMEGJVRTJGBDxVaN=>?¼P
AC;>YIB`ZdaNAUxDabHej>FI=>FI=>q®ACBDY_BuL�Pm=NE�JGBuEGJ`P]E�xDaN=NEGACabY�¨CabFI=vfgaNFI=NEGJrRgPm=>?v�Q=QPmYIYpO<R>F[EGBDAGP�EGFIaN=yamZ}EG9>BsACBDYIBuL�P�=NEKJGBuE
xDabH"f@;*E²P�EGFIaN=7{

¸	9>B&xDab=NEGACaNY<JGBuE���õ5GzÙXÒ5õ5ÖÉ�HG7�´P�JGJ�a*xVFiP]EGBDJQ�lFpEG9w=>a*?>B	�-JCE²P]EGBVH"BD=NEM�¨G´RrEG9>B�JGBuETamZ>f>ACBD?>FIx]P]EGB&JCE²P]EGBVH"BD=NEGJ
EG9QP]E�?@F_ACBDxuEGY[O¯xDab=NEGACaNY�G�¹ºJhBMt*BDxD;*EGFIab= £ºÐ�¥]¦§{z¸	9@B¼;>JGB�a�Z®P¬JGBuEy9>BDACB�ZÉPmxDFIY_F[E²P]EGBDJsEG9@B�EGAGPm=>JGF[EGFIab=ÌEGa
;>=>J2EGAC;>xuEG;>ACBD?�xDab=NEGACaNY[Á��Qar�òFI=��<BDxuEGFIab=¯­@{[�b{ �>{�Ê@abA�P�JCEGAC;>xuEG;>ACBD?�f@ACabqNAGP�HvR��]õ5GzÙöÒ5õ�ÖÉ�HGË�1xDab=NE²PmF_=@J�P
JGFI=>qNYIB1BD=NEGA�O<R�EG9>B�YIa*abf5abAXxVaN=>?>F[EGFIaN=QP�Y}JCE²P]EGBDH"BV=NE`EG9�P�E®xDab=NEGACaNY_JwEG9>B�But*BDxD;*EGFIab=5a�Z�G�R}abAXFIJ^BDH"f*E$OcR
�»9@BV=ùG�FIJ`PmúÉê-ì²ýOû2ãÏëR­�ërã�ülJCE²P]EGBVH"BD=NEr{sÊ@abAKBut>P�H"f@Y_BNRkF_=�ÊËFIqb;>ACBe¥^��õ5GzÙXÒ5õ5ÖÉ�$Ð<�KFI=>xDYI;>?>BDJ`�NE²P]EGBVH"BD=NE`¶>R
EG9>B^ßÁÔ��H×*�sÙö÷zÓ*G�³�EG9>BhxVaN=NEGACabY�JGBuEGJ®ZdabA��NE²P]EGBDH"BD=bE��WFI=>xDYI;>?>BDJXEG9>BW�NE²P�EGBDH"BD=NE�«>R&EG9>B^Ó*ÖdÆ*ÓNR��»9@abJGB
xDab=NEGACaNYgJ�BME�PmYIJGa`FI=>xDYI;>?>BDJ��NE²P�EGBDH"BD=NE�¶>{T�Ô9>BD=>BuLbBDA	PwJCE²P�EGBDH"BD=NE�F_J�Pm?>?>BD?"EGaXEG9>BUJGYIFIxVBNR�EG9@B�H"BDHejgBDACJ
amZTFpEGJ¾xVaN=NEGACabY3JGBuErR7ý3R>PmACBwPm?>?>BD?�EGa^EG9>BKJ�Y_FIxDBUP�YIaN=>qK�»F[EG9�J2E²P�EGBDH"BD=NEGJ�FI="EG9>BKJGYIFIxDB	E²Pm��BD=��lF[EG9�ACBDJGfgBDxuE
EGa�í�ýgî¼rs?uts�HýQ�NïX{

8�E�¨CaNF_=WfkaNF_=NEGJ1�Â�l9>BDACB®E§��ah=>a*?>BDJ`9�PDLbB®EG9>B®J²PmH"Bef>ACBD?>BDxVBDJGJ�abA²��R3EG9>B"ACBDYIBuL�P�=NE^JGBuE`FIJUEG9>B";>=@F_aN=
amZ	EG9>BhACBDY_BuL�Pm=NE1JGBuEGJea�ZlEG9>B�E§��a�=@a*?>BDJr{¼Ê>aNAsBut>PmH"f>YIBbR´F_=¬ÊTFIqN;>ACBy¶@R�Ò�Ó*Ö,ÓrÅØ×iGzÙu�$¶<�®FIJ`EG9@By;>=@F_aN=�a�Z
Ò5Ó*Ö,ÓrÅ#×iGaÙ²�$Ð<�`Pm=>?�Ò5Ó*Ö,ÓrÅ#×èGzÙ²�$�c��{e¸	9>FIJKPmJGJG;>H"BDJ�EG9>BsBut*f>ACBDJGJGFIaN=vF_=vEG9@BsxDaN=>?>F[EGFIab=QPmYTP]E�EG9@B»¨CaNFI=�fkaNF_=NE
9QPmJ&=>a`JGFI?>B�BuÄ3BDxMEGJV{�SÉZ7F[E&?>a*BDJ�EG9>BD=�P]ZiEGBDA\EG9@B»;>=@F_aN=7Rc��EGBVfy�$�<�Ëa�ZkEG9>BlACBVYIBuL�Pm=bE�JGBuE&xDabH"f>;cE²P�EGFIaN=sHe;>JCE
jkB`fgBDA�ZdaNACH"BD?"EGa";>fk?QP�EGBUEG9@B`JGBuE	EGa"PmxVxDaN;>=NE	ZdaNA�EG9>B`J�F_?@BMÁ$BuÄoBDxuEGJ�amZTEG9>B`But*f>ACBDJGJGFIaN=7{

�>�������a�i���®ÊTFIqN;>ACB»¶�JG9>ar�lJ\EG9@B»?QP]E²P`=@BVxDBDJGJ²PmA�O^EGawx]PmYIxD;>YiP�EGB�EG9@B»JGYIFIxDB&�»F[EG9®ACBDJGfgBDxuE&EGa�íy�]�@îJ×\ï
amZ»EG9>Bhf>ACaNqbAGPmH J�9>ar�»=¬FI=ÌÊTFIqN;>ACB�¥�{�¸�9>B�JGYIFIxDB"FIJs=>aNACH�PmY_Y[O�xDaNH"f>;*EGBD?¬F_=¬xDaN=�¨C;>=>xuEGFIab=5�»F[EG9�EG9>B

Ð



= Ò5Ó5Ô3Æ��HG7� Ò5Ó5Ô3Æ��HG7� �]õ5GzÙöÒ�õ5ÖÉ�HG7� Ò�Ó*Ö,ÓrÅØ×iGzÙu�HG7�
� Ú ×
­ � ×�îJÚ
� Õ ×�îJÚ
¥ Õ × ×�îJÚ
¶ × Ú�îJ�]îJÕ
Ð Ú�îJÕ Õ ¶ Ú�îJÕ
© Ú�îJÕ � ¶ Ú]î¼�
« ¶ �]îJÕ
� Ú Ú « �]îJÕ
�rª Ú Õ « �]îJÕ
�N� Ú]î¼�
�r­ Ú�îJ� × Ú]î¼�
�r� × ×

ÊTFIqN;>ACB`¶>Ò%�	BDYIBuL�P�=NE��bBMEGJlaN=F×�P]E^�r�
= JCE²P]EGBDH"BD=bE
ª þ�÷aß�Ö,Ó»�H×*�
� ÿaP � ÿaP _z`­ ÿaP _a` �/ÿaP _ �

�����= ÿ � � ÿ `=²Û � Ó*G¨Õiþ>÷zß�Ö,Ó
ÊËFIqb;>ACB`Ð@Ò�8��l9>FIYIB�J2E²P�EGBDH"BD=NE�EG9QP]E»=>BDBD?>J>G�fQP�J�JGBDJCEGasxDaNH"f>;*EGBKPeJGYIFIxVBl�l9>BD=Fÿ ` FIJ	FI=�EG9@B`xDACFpEGBDACFiP@{

ACBDYIBML�Pm=NE»JGBuEGJrÒ´��aNAC�<F_=@qsjQPmx²�N�	PmAC?>J�ZdACabH��oF_=@Bs�r�@R@J�F_=@xVB�vç?uts���r­c���!r�Ó*Ö,ÓrÅ#×iGaÙ²���r�c��ì�	í@R-�7FI=>Be�]­eFIJ
FI=>xDYI;>?>BD?sFI=XEG9>BlJGYIF_xDB�Pm=>?®FpEGJ&ACBDYIBuL�P�=NE&JGBuEnFIJ&P�JGJ�F_qN=>BD?çñVj7RNx#òb{ � aKx²9�P�=>qNB	a*xDxD;>ACJ&P�E��7FI=>BK�N�N{��7FI=>BK�rª
FIJUF_=@xVYI;>?@BV?hFI=hEG9>B®JGYIF_xDBKjkBDx]Pm;>JGBLv�?ute���]ª<� � rsÓ*Ö,ÓrÅØ×iGzÙu���N��� ì�mí@³�Ò5Ó*Ö,ÓrÅ#×iGzÙu���rªc�»F_JKPmJGJGFIqN=>BD?ùñVxNR>? ò<{
� ButcErR@�oF_=@BVJ"¶5P�=>?¯«5P�ACBhFI=>xDYI;>?>BD?¬F_=�EG9>BvJGYIFIxDB�jkBVxrPm;>JGB^��õ�GaÙXÒ5õ5ÖÉ���rª<�®FI=>xDY_;@?>BDJ1«5P�=>?��]õ5GzÙXÒ5õ5ÖÉ�$«<�
FI=>xDYI;>?>BDJ@�7FI=>BK¶@{\8UYIab=>qX�»F[EG9�EG9>BDJGB`YIFI=>BDJrRbEG9@B`YIF_=@BVJ�FI=�EG9>B^JGYIFIxDBDJ&�»F[EG9�ACBDJGfkBDxME�EGa�í�«@îJr�?ute�$«c�<ï1�
íh«@î¼í&ï�Pm=>?�íh¶>îJr�?dts�$¶<�@ï � íh¶@îJ×¾ï P�ACBXP�YIJGa®FI=>xDYI;>?>BD?7{&¸	9>BDJGB^Pm?>?�EGa"EG9>BXJGYIF_xDB��7FI=>BDJ	¥�Pm=>?v�>{
ÊTFI=QPmYIY[OcRi�7FI=>BKÐ®xDabH"f>YIBuEGBDJ&EG9>B`JGYIFIxDBN{

¸	9>B�EG9>FIAC?Ìx²9QPm=>qNByFIJ®ACBD±<;>FIACBV?¬EGa59QPm=>?>YIByYIa*aNf>Jr{�¸	9>BWPmj>JGBD=>xDB�amZKY_a*aNf>J®P�YIYIar�lJsP�J�Y_FIxDB"EGa5jgB
xDabH"f@;*EGBD?WF_=WP�JGFI=>qbYIB`f�P�JGJUarLNBDAUEG9>BsxDaN=NEGACabY[Á���ar��qbAGPmf>97³kEG9>B®f>ACBDJGBD=>xDBea�Z�YIa*abf@J»ACBD±<;>FIACBDJKFpEGBDAGP]EGFI=>q
arLNBVAlfQPmA�EGJUa�Z}EG9>B^qNAGPmf>97{�S$=WfQP�A�EGFIxD;>YiPmADR@F[EGBDAGP]EGF_aN=�aVLbBDAUB]Pmx²9hYIa*abf�;>=NEGFIY7EG9>B^ACBDYIBuL�P�=NEUJGBuEGJKP�=>?hJGYIFIxDB
JCE²Pmj>FIYIF_½DBN{"ñ�Pm;>JGYIBDA"£º�b�V¦¾9�P�JXJG9>ar�l=�EG9QP]E^EG9>B�H�P�t*FIHs;@HÈ=<;>HejgBDA`amZ	F[EGBDAGP�EGFIaN=>JKFIJ`EG9>B"J�P�H"B"PmJ`EG9>B
=<;>HejgBDA�amZ\PmJGJGFIqb=@H"BV=NE&JCE²P]EGBVH"BD=NEGJ�FI=�EG9@BKY_a*aNf7{�ÊËF_qN;>ACBKÐeJG9>ar�lJ�9>ar�ÔEG9>B`;@f>fgBDA�jkaN;>=>?�FIJ�ACBrPmx²9>BD?7{

©



b-:à.a:)w |}e,&,~#&Ï$'y��F$
	�|¨(*2��'~
(5�'25 iøÝx�25+zya254z{�â
¸	9@B	P�?@?>F[EGF_aN=`amZoèNìNêÉì�JCE²P]EGBDH"BV=NEGJrR�Pm=>?eF[EGJ�ACBDJCEGACFIxuEGBV?XZdaNACH"JTJG;>x�9�PmJ�éCërêÂô*é²çQR>ë²ómädêÂRQöuéCë²õ�ø]RbP�=@?yæ�ì�çkêdäiçQô>ë
xDabH"f@Y_FIxrP]EGBUEG9>BsxDaN=>JCEGAC;>xuEGFIaN=Wa�Z}EG9>B®xDab=NEGACaNY�JGBuEGJr{^°U=>BeJGaNYI;*EGFIab=hFIJ»EGa�ACBDJCEGAC;>xuEG;>ACBeEG9>B®f>ACaNqbAGPmH PmJ
èNìNêÉì�Á§YIBDJGJs£ºÐNªr¦nPm=>?hEG9>BD=WJGYIFIxDBb{�¸	9>Be?>AGPD�ljQP�x���EGa�EG9>FIJUH"BMEG9@a*?yFIJlEG9QP]E�EG9@BsJCEGAC;@xMEG;@ACBV?�LbBDACJGFIab=vH�PDO
jkB`JGFIqb=@Fp��x]Pm=NEGY[O^EGBut<EG;QP�YIY[O�?>FIJGJGFIH"FIYIP�A´ZdACabHzEG9@B`abACFIqNFI=QP�Y${

�3O*Y_Bv£ºÐ�¥]¦�f>ACaNfgaNJGBD?�PhJGFIH"f>YIB®P�=>?�xDab=@JGBDA�L�P�EGF[LbB"J�abYI;*EGFIaN=vEGaWJGYIF_xDFI=>q�aVLbBDA^;>=@JCEGAC;>xuEG;>ACBD?¬xVaN=NEGACabY
�Qar�lJrÒ�F[Z�P"èNìbê-ì/JCE²P]EGBDH"BD=bE�9�P�JlP^=>aN=*Á$BVH"fcE§O�ACBDYIBuL�P�=NE	JGBuErR*FI=>xDYI;>?>BUF[E�EG9>B`JGYIFIxDBb{7¸�9>BUE²P�ACqNBuEGJ	amZTEG9>B
èNìNêÉì`PmACBKF_=@xVYI;>?@BV?oR@Pm=>?hJGasaN=h;>=NEGF_YkEG9>BwJGYIF_xDBUJCE²Pmj>FIYIF_½DBDJr{

8�=`PmY[EGBDAC=QP�EGF[LNBnPmf>f>ACa<P�x�9"£¤­N�]¦cFIJkEGa»=@a�EGB}EG9QP]E\èNìbê-ì\J2E²P�EGBDH"BD=NEGJ�P�ACB&PmJGJGa*xDFiP�EGBD?��»F[EG9�ã÷õ<öGërã â²{}�»P]EG9>BDA
EG9QPm=^YIa*aN�»ZdaNA�èNìNêÉì&JCE²P]EGBVH"BD=NEGJ7EGaUFI=>xDYI;>?>B&FI=KEG9>B�JGYIFIxDBNRMYIa*ab�lZdaNATYiP�jkBDYIBV?UJCE²P]EGBDH"BD=bEGJoEG9QP�E&P�ACB�FI=>xDYI;>?>BD?
FI=�EG9>BKJ�Y_FIxDBN{T¸	9>BD=�F_=@xVYI;>?@B�aN=>Y[O"EG9>B^èNìNêÉìKJCE²P]EGBDH"BD=bEGJnEG9QP�Elj>AGPm=>x²9�EGaeEG9>BDJGBKYiP�jkBDY_JV{Ë¸�9>FIJ	PmY_qNaNACFpEG9@H
�	PmJ`?>BuL*F_J�BV?�ZdabA`P�YiP�=>qN;QPmqbBXFI=W�»9>FIx�9WEG9>B"aN=>Y[O�YiPmjgBDYIJKP�ACBeE²PmACqbBuEGJ`amZ»èNìbê-ì�¹ºJrRTPhYiP�jkBDY_BD?vJCE²P]EGBDH"BV=NE
?>a*BDJ	=@a1xDaNH"f>;*E²P]EGFIab=7R*Pm=>?�?>a*BDJ�=>a�El9QPDLNB`But@f@Y_FIxDF[E�xDabH"fkab;@=>?�JCE²P]EGBDH"BV=NEGJr{´¸	9QP]E»FIJrR*JCE²P]EGBDH"BV=NEGJ�a�Z
EG9>BKZdaNACH
�
�������������������� �"!$#&%�' ���)( ���* ��+-,"�.����/�"!
#&%�' ���)0 ���*

PmACBKACBVf@YÂPmxDBD?�jNO�EG9>B`J�BVH�Pm=NEGFIx]PmYIY[OsBD±<;>F[L�P�YIBD=NErÒ

«



�
������� 1 ! � !)243���/�"!$#�%�' ���)0 ���1 ! � !52&627398 ���/�"!$#�%�' ���:( ���2&6;8
|nPmx²9�JCE²P]EGBVH"BD=NE	amZTEG9>BKZdaNACH
+�<=����+ 8 ,
��<���� # �=���?>

FIJ�EGAGPm=>JCZdaNACH"BV?�EGaeEG9>B`JGBDH�Pm=bEGFIxrPmY_Y[OeBV±<;>F[L�PmYIBV=NE
+�<=����+ 8 � ' +�+@>,A��<=��� # �=���B>

�! #"%$'&)(*&,+-$/C	ä�47�% ie, èø ��e,+¨~AD�:�E�YiP�jkBDYIBV?�j>YIa*x²��äiâyõ¬öGõmâ²ädæ�öDãÏìræMø � êÂþcõNê^öGë�èmäiçQâ�ù}ädêÂþÑõ�ãÏõcö�ërã÷ë�ú
âMê-õbê-ëR�1ëDçkê\õmçgú�ëDçgúmâKù}þcëDç�ì�çkësìX�wêÂþcëÂ�uìNãiã÷ìmù\äiç*è�ìræ�æDô*é²âDÿ
F ÿHGoþ*ë®öGõmâ²ädæ®öDã÷ìræMøsëDçgúmâVÿ
I ÿJElçgìNêÂþcëDé�YiP�jkBDY_BD?"j>YIa*x���öGë�èmäiçQâLK´äÉÿIë�ÿNM�õmçgìNêÂþcëDé`ã÷õ<öGërãÏë²ú®âuêÉõNêÉëR�®ëDçgê}ìræ²æDô*é²âDÿ

�! #"%$'&)(*&,+-$:O1x�âR �'ø�+&	Je,47�% ieÁ:QPËërê'��öGë®êiþ*ë®ã÷õ<öGërã7ìX�XêÂþcëeâMêÉõNêÉëR�®ëDçgê&êiþ*õNê�öGë�èmäiçQâ`õ�ãÏõcö�ërã÷ë�ú�öDã÷ìræMøSR`ÿGoþcëeé�ëR�®õmäiçQäiç@èsâMê-õbê-ëR�1ëDçkêdâläiçTR õméCë^âuõ�ädú�êÉì1þcõ
­�ë»f>J�BV;@?>a�Á$YiP�jkBDY-��ÿ
°U=hEG9>B®fQP�J�JwP]ZiEGBDAKP�f>JGBD;>?@a�Á$YÂPmjkBVYIBD?�JCE²P]EGBDH"BD=bEKFIJKP�?@?>BD?vEGa�EG9>BeJGYIFIxVBNRgPmJUBrP�x�9¼èNìbê-ì^JCE²P]EGBDH"BV=NE

FIJKBut�PmH"FI=>BD?WF[E`F_Jwf>YiP�xDBD?WFI=WEG9>B"JGYIFIxDBsPmxVxDaNAC?>FI=>q�EGa��»9@BMEG9@BVAXabAK=@a�E^F[EGJUE²PmACqbBuE��-f@JGBD;>?>amÁ��$YiP�jkBDY�9QPmJ
PmY_ACBrPm?*O"jgBDBD=yPm?>?>BD?"EGaeEG9>BwJGYIF_xDBN{7¸	9>BK=@ab=*Á$xDabH"f>;cEGF_=@q`YiP�jkBDY_BD?"JCE²P]EGBDH"BD=bEGJ�P�ACBKPm?>?>BD?�F[Z7EG9>B^PmxuEG;QPmY
YiP�jkBDYgH�P]EGx²9@BVJlPef>JGBD;>?>amÁ§YiPmjgBDYQFI=�EG9>B`JGYIFIxDBb{

b-:à.a:Ë� Uå25254"V}â�W;X� i~#+a25ø�â"W�4z$'ø�x�+a&Ï$O(* i25â
¸�av9QPm=>?>YIB®xDabH"fkaNJGF[EGBsJCEGAC;@xMEG;@ACBVJ®Pm=>?�fkaNF_=NEGBDACJ`ACBD±<;>FIACBDJsPvx²9�P�=>qNBeEGavEG9>B!v�?dts�HG7�`Pm=>?Mrs?uts�HG7�
JGBuEGJr{�8µJGFIH"f>YIBlP�f>f@ACacPmx²9"ZdaNA�PmACAGPDO*J�FIJ&EGa^EGACBrP]E	BrP�x�9�P�ACAGPMO�P�JGJ�F_qN=>H"BD=NEnPmJ�jka�EG9�Pm=yPmJGJGFIqN=>H"BD=NEnPm=>?
Pe;>JGB`amZTEG9>BXP�ACAGPDO<{\Ê@abA

=7Ò�×k£ ßi¦�ÒQ��ÿT³
Y ¯[Z]\_^a`cbdZaegfhb]ikj lnmpoi»Q¿'¿�Ãhq�r5ÃXÄAsXÃ'´¼¸�sX´�Ä�¿�Ãhshr*À�»¾È�Ã}»QÄ5¿àÀÁ³trAs°À�»Q´]Ä5¿OÀÁÎ5¶¼À¨¶�³�Ã9¶¼½¾Í ¶ Æ�¿�Ã°Ì�Ãhshr\ÀÁÃXÇ�¸Ë³�´]·Ý¿ÏÀÁ¶]³ÏÀ¨ÀH´;u�Ä*»Q¿�Î#Ñ

�



aN=>B®H�PDOW=QP�F[LNBVY[OWP�J�JG;>H"BXEG9QP�Euvç?uts�HG7����ñ]P ò�Pm=>?Yrs?uts�HG7����ñ�ßCîXÿ�òb{TR�;*EwEG9>B"=>Bu�/L�PmYI;>B®a�Z@×
PmY_J�a^?>BDfkBV=@?>J»Pm=>?�EG9@B`abYI?"L�PmYI;>BKamZ�×QR>J�a ×"He;>JCElP�YIJGaXjgBKFI=>xDYI;>?>BD?7{T¸�9>BKxDabACACBDxuE	L�PmYI;>BlZdabA@rs?uts�HG7�
FIJpñ�×QîJß2îöÿ}ò<{�ñlar��BuLbBDADR*EG9>FIJ»Pmf>f>ACa<Pmx²9�YIBrPm?>J�EGa"xDabACACBDxuErR*j>;*EU;>=>=>BDxDBDJGJ²PmA�O�YiP�ACqNBUJGYIF_xDBDJr{

¸�a�H"aNACB�f>ACBDxDFIJGBDY[O�?>BuEGBDACH"FI=>B�F[ZlEG9>BDACB�FIJ"P�?@BVfkBD=>?>BD=>xDBhjgBuE$��BVBD=�P�JCE²P�EGBDH"BD=NE®EG9QP�E�xDaN=NE²P�FI=>J
Pm=�PmJGJGFIqN=>H"BD=NE�EGa!×k£VÔ7�Hß$�-¦¾Pm=>?�P"JCE²P]EGBDH"BD=bElEG9QP]EKxVaN=NE²P�FI=>JUP";>J�B^amZÂ×k£ v��cw>�-¦&ACBD±<;>FIACBVJKPm=>JC��BDACFI=>q®EG9>B
±<;>BDJCEGFIab=¼����Pm=!Ô7�Hß§�%�)v��cw>�CÇM¢�S§=�qbBD=>BDAGPmY*EG9>FIJ�±<;>BDJCEGFIab=®FIJ&;>=QPm=>JC��BDAGP�j@Y_BNRbPmY[EG9>aN;>qb9®F[E&x]Pm="jkB»JGaNY[LbBD?
ZdaNA�JGaNH"B�xDaNH"H"ab=®FI=>?>But�But*f>ACBDJGJGFIaN="E§O*fkBDJr{\¸�9>BDJGBKJGaNY_;cEGF_aN=>J�PmACBKa�ZiEGBD=¼ìmçgëXâ²ädúNë²úmÒ\PmYIqbaNACF[EG9>H"J&BMt*FIJCE
EGa�?>BuEGBDACH"FI=>B`F[Z}EG9>B1Pm=>JC��BDA�EGa"EG9>Be±<;>BDJCEGFIab=hFIJ��2=>a�{¤¢·°	EG9>BDA��»FIJGBNRQ=>a�FI=*ZdaNACH�P]EGF_aN=�FIJlabj*E²PmFI=>BD?7{	¸´a
FIYIY_;@JCEGAGP�EGBnEG9>FIJrR�xDab=@JGFI?>BDA�EG9>ByxUACBrP]EGBDJCE	��aNH"H"ab=¬�UF[L@FIJGaNA¾�axw���`�´¸�BDJCE�Pmf>f>YIFIBV?XEGa`EG9@B»ZdaNYIYIar�»FI=>qlYIa*abf
��z|{
} �4�"+��~�������4�
ñ
(��a< ` � ����<=���/z ���������� z�(��t� ` � ���/�������z|�5� 3

ò
SÉZ�vè�]Õ>�H× ` îJÚ ` �K?>a*BDJe=>a�E®?>F[L*FI?>By�HÚ � éC× � �KEG9>BD=�EG9>B�x`���:EGBVJ2E1?>BDH"aN=>JCEGAGP]EGBDJ`EG9>BhP�j>J�BV=@xVB"amZ�P

?>BDfkBV=@?>BD=>xDB`jgBuE$��BDBV=vÆ ` P�=>?vÆ � R>j>;cE»F[Z9vè�]Õ>�H× ` îJÚ ` ��?>F[L*FI?>BDJ��HÚ � éM× � ��R*EG9>B`JGaNYI;*EGFIab="H�PMO�YÂPMO�aN;*EGJGFI?>BEG9>B"AGPm=>qNB�ª ����� =5{�°lEG9>BDAKEGBDJCEGJ�£¤ÐN«*R�©mÐr¦�P�ACB"JGFIH"FIYiP�ACYÏO�aN=>B®JGFI?>BD?7{sS-Z	=>aN=>B®a�Z�EG9@BVJ�BsEGBDJCEGJwx]Pm=�f>ACaVLbBEG9>B"Pmj>JGBD=>xDBsamZ�På�QaV�/?>BDfgBD=>?@BV=@xVBeEG9>BD=�aN=>BeFIJwPmJGJG;@H"BV?hEGa�BMt*FIJCEr{`¸�9>FIJKf>ACarL*FI?>BDJwP�H"aNACB^f>ACBDxDFIJGBNR
ObBuEKJ²P]ZdBNRQP�f>f@ACart*F_H�P]EGFIab=1EGa"EG9>BexVaNACACBDxuE�?QP]E²P"ACBDYiP�EGFIaN=>JG9>FIf>JV{¾°U=>xDBwEG9>FIJ»9QPmJUjgBDBD=v?>aN=>BNR>EG9>BeJGYIF_xDFI=>q
PmY_qNaNACFpEG9@H f>ACa*xDBDBD?>J»PmJ	FI=�EG9>B^Pmj>JGBD=>xDBKa�Z}P�ACAGPDO*Jr{

�	BDxDabAC?@J¾PmACBlJGFIH"f>YIBbRrF[Z7=>amEnEGBD?>FIaN;>JrR�EGawEGACBrP�E�FI=�PKJGYIFIxDF_=@qwPmYIqbaNACF[EG9>Hv{ �l=>YIFI��BlP�ACAGPMO@JVRbBrP�x�9®�QBDYI?"a�Z
P"ACBDxDabAC?WFIJlFI?>BD=bEGF[�QBD?vjNO�P1xVaN=>JCE²Pm=NEe�ÂEG9@B^�QBDYI?7¹ºJU=QP�H"B���{l¸	9>FIJUP�YIYIar�»J�a*xDxV;@ACACBV=@xVBDJla�Z�Ò5Ó*�]õ5Ò5Õ � Ô-ß�Ó*Ö,ÕEGa"jkBKEGACBrP�EGBD?vP�J�a*xVxD;>ACACBD=>xDBDJla�ZTEG9@B`JGFIH"f>YIB	L�PmACFiP�j@Y_B�Ò�Ó*��õ5Ò�Õ ÔOß�Ó*Ö,Õ�{�¸	9@B^P�J�JGFIqb=>H"BD=NE�a�Z´ab=>BwACBVxDaNAC?
EGa"P�=@a�EG9>BDA�F_J¾H"a*?>BDY_BD?�PmJ»PeJGBD±<;>BD=>xDBKamZT�QBDYI?yPmJGJGFIqb=@H"BV=NEr{

¸	9>B&He;>Y[EGF_f@Y_B´YIBMLNBDY_J7amZ>FI=>?>FIACBDxuEGF_aN=lZdabA7jkamEG9sPmJGJGFIqb=@H"BV=NE7P�=@?`ACBuZdBVACBD=>xDB�amZ>fgaNFI=NEGBVACJËxVACBrP]EGB&?>FË��xD;>Y[E
f>ACaNj>YIBDH"Jr{�°U=>BUHs;@JCE�abjcE²P�FI=®BuLbBDA�O�fgaNJGJGFIj>YIB�YIa*xrP]EGF_aN=XEGa^�l9>FIx²9�PXfgaNFI=bEGBDA&xDab;@Y_?"fkaNF_=NEr{�S-Z�PwL�P�ACFiPmj>YIB
FIJ	úNë��$FI=>BD?^aNA�éCë��$BDACBV=@xVBD?XEG9>ACaN;>qb9®PUx²9�P�FI=^amZQfkabFI=NEGBDACJ¾�-BN{ºqQ{[R��"���"���mP<��RMEG9>BD="PmY_Y<FI=NEGBDACH"BV?@FÂP]EGB&YIa*x]P]EGFIab=@J
FI=�EG9>BXP�xDxDBDJGJGFI=>q^amZTEG9>B�L�P�ACFiPmj>YIB�He;>JCE�jgBKxDaN=>JGFI?>BDACBD?yPmJ`éCë��$BD?�YIa*xrP�EGFIaN=>Jr{

�3O*Y_BNRkBME^PmY${�£ºÐc©M¦nxDaN=>JCEGAC;>xuErR3EG9>BD=�f>AC;>=@B�P1ý>ì�äiçkêÉëDéeâMê-õbê-ë^èmé�õ�ýQþy�$¡��>�>�	ZdabAUBut*f>ACBDJGJGFIab=��
�*×Q{X¸	9>B
ku�%� � �H×@�¾FIJ	Pe?>FIACBDxMEGBD?hqbAGPmf>9��»F[EG9�JGFI=>qNYIB»J�ab;>ACxDB�×�Pm=>?�?>Bu�Q=>BD?yACBDxD;>ACJGF[LNBVY[O�PmJ
ku�%� � �H×*���

��� ��
×Qî ßÁÔçý��·ª
ñ�Å����@×L�·Å òbî ßÁÔOý�� � �1Ó*Õ�viÓ��H×�îGÅc�«K²ku�%� � �H×*�ñ�Å��DÅåK²ku�%� ` ���g��� �^K²ku�%�ON _a` �H×*�Jòbî õRÙX÷aÓ*Ò5þ�ß§Æ*Ó �1Ó*Õ�viÓ����7îGÅ<�«K<kd��� � �H×*�

ku�%� � �H×@�nqbF[LNBVJnEG9>BKfgaNJGJGFIj>YIB�ACBMZdBDACBD=>xDBDJ	amZ¡�A�*×�{\S-E»FIJ�EG9@BV=�f>AC;>=>BD?7Ò%r£¢¥¤A¤�¦a§ïUL¨2�HþU���/ñ]Å�K^ku�%� � �H×@�©�Õiß§Æ]Ù²�$Å@î¼þU�«ªCý-òbRr�»9>BDACB%Õiß§Æ]Ù²�Hþ`îGÅ<�7FIJkEG9>B&?>FIJCE²Pm=>xDBbRuH"BrP�JG;@ACBV?UFI=KBD?>qNBVJVRVjkBuE§��BDBD=^ÅlP�=>?�þw{�r£¢¥¤
¤�¦a§ïUL¨2�HþU�
�rª



FIJ&;>JGBD?eEGa^xDabH"f@;*EGB>v�?dts�HG7�´jbO"BDYIFIH"F_=�P�EGF[=>q�EG9>B»FI=>?@F_ACBDxuE\?@BM��=>F[EGF_aN=>J}a�Z'þÑEG9QP�E�xrPm=>=>amEnACBrPmx²9>BD?®L*FiP
ý�Y_BuLNBVYIJ�amZ�FI=>?>FIACBDxuEGFIab=®ZdACaNH[×�{¾�<BDB�£ºÐc©M¦7ZdabA�Ps?@BME²PmFIYIBV?�?>FIJGxD;>JGJGFIaN=7{

b-:à.a:¬C ­\$O(* i256�2�+ ~# iø9��2547e�|}e,&,~#&Ï$'y
�<YIFIxDF_=@q¼P�xDACaNJGJ�f>ACa*xDBD?>;>ACBDJL®hxDabH"f@Y_FIxrP]EGBVJXEG9>B�J�FpEG;�P�EGFIaN=Ì?>;>BvEGa¬EG9>BW=>BDxDBDJGJGF[E$O¯a�ZKEGAGPm=>JGYiP]EGF_=@q�Pm=>?
fQPmJGJGFI=>qWEG9@B�xDACF[EGBDACFiPWFI=bEGa�P�=@?¯ab;cE�amZ`xrP�YIYIFI=>qWP�=@?¯xrP�YIYIBD?�f>ACa*xDBD?>;>ACBDJr{ð�·9>BD=¯f>ACa*xDBD?>;>ACB²kÀxrPmYIY_J
f>ACa*xDBD?>;>ACBT¯ P�E^J2E²P�EGBDH"BD=NEußCR7EG9>B�PmxuEGFpLNB®xVACF[EGBDACFiP�He;>JCEK�QACJ2E^jgB®EGAGPm=>JGYiP]EGBD?WF_=NEGa�EG9>B"xDab=NEGBut<E^amZ°¯
Pm=>?�EG9>BD=vACBDxDarLbBDACBD?yaN=>xDB±¯ 9QP�J�jgBDBD=hJGYIF_xDBD?7{

¸�a"EGAGPm=>JGYiP]EGBsP"JGBuEKamZ¾xDACF[EGBDACFiP>R
²sRgFI=NEGa�P�xrPmYIY_BD?hf>ACa*xDBD?>;>ACBNRgZdaNAlB]Pmx²9�Å�KMÒ5Ó*Ö,ÓrÅ#×iGaÙ²��Æ$�z���r�a¯^�C��ë
×i�JÙh�a×iÖ ÞO×iÒ5×iI!Ó]ÙXÓ*Òb�a¯^�oH�P�feÅQ³µ´	RmEG9>B�xDabACACBDJGfkaN=>?>FI=>q�ZdabACH�PmYbf�P�AGPmH"BuEGBVAËa�Z
¯s{7¸	9>BD=eqbBD=>BDAGP]EGB�=>Bu�
xDACF[EGBVACFiPyíùG4¶ Z]NQPRUXW îa´5ïX{eSÉZ	Å<K�Ò5Ó*Ö,ÓrÅØ×iGzÙ²��Æ$�a�]�]�a¯X�C��ë²Ö,õ5�]×iÖ ÕiÓ5Ô-ß�G¨ß,ÙXß�õ5GT�a¯^��RTF${ºBN{pR7P�YIa*xrP�YËACBV?@BM��=>F[EGF_aN=
amZ\Å"a*xDxD;>ACJrR*x²9QPm=>qNBUEG9>B^YIFI=>BU=<;>HejgBDA�amZ\xDACF[EGBDACFÂPXFI=NLbaNYpL*FI=>qeÅ®EGa�ßCR*EG9>Bwx]PmYIY[Á§JGF[EGB	amZd¯s{��·9@BV=^G ¶NQPRNQSTNVUXW
FIJ®ACB]Pmx²9@BV?oRn;>=@H�P�f·´¸³ Å@R�P�=>?ÌACBDf>YiPmxDBFG ¶NQPRNQSTNVUXW �»F[EG9�ßC{���BDFIJGBDA^xrPmY_YIBD?5EG9>FIJ1=@BM��JGBuE1amZKxVACF[EGBDACFiP¹»º±¼»½ � �a²X��{

¸	9>FIJ®FIJsBDJGJGBD=NEGFiP�YIY[O¼Pm=ÌF_=cÁ§YIFI=>B�ACBDf>YiP�xDBDH"BD=NEsamZwBrPmx²9Ìf>ACa*xDBD?>;>ACBha*xDxD;>ACACBD=>xDBbR&�lFpEG9ÌPmf>f>ACaNf>ACFiP�EGB
JG;>j@JCEGF[EG;*EGFIab=>JV{¾xUYIaNjQPmY_J7f�P�JGJ´FI=bEGalEG9>B�xrP�YIYIBD?Kf>ACa*xDBV?@;>ACB�;>=>?@F_J2EG;>ACjgBD?eF[Z>EG9>BDFIA7L*F_J�F_j@F_YIF[E$O»FIJ�=>amE\j@Y_a*x���BD?
jNO�P®L�P�ACFiPmj>YIB`FI=�¯®³QEG9<;>JwACBMZdBDACBD=>xDBDJlEGa�EG9>BDHÃF_=@JGFI?>BKEG9>Bef>ACa*xDBD?>;>ACBDJ`P�ACBXxrP�f*EG;@ACBV?�xVaNACACBDxuEGYpO<{l¸	9>FIJ
H"BuEG9>a*?X�	P�J}FI=bEGACa*?@;>xDBV?®BrPmACYpOXF_=XEG9>B�?>BuLbBDYIabf>H"BD=NE\amZQEG9@B	FI?>BrPUa�ZkJGYIFIxVFI=>qlP�=@?1?@a*BVJ}=>amE¾Pm?>?>ACBDJGJ}9QPmAC?
±<;>BDJCEGFIab=@J	P�jkaN;*E	fkabFI=NEGBDACJrR>P�YIFiP�J�F_=@qQRrZd;>=@xMEGFIaN=�fQPmAGPmH"BMEGBDACJrR*BuEGxN{

�·9>BD=�k¿FIJ®x]PmYIYIBV?5ZdACaNH JCE²P]EGBDH"BD=bE±w�amZ¿¯sR�xVACF[EGBDACFiPWHe;>JCE®jgBvqNBV=@BVAGP]EGBD?�EGa�JGYIFIxDB";>f¯FI=NEGa[¯®{
¸	9@BK=>Bu�·xDACF[EGBVACFiPXP�ACBKqNBD=>BDAGP�EGBD?�FI=�JGFIH"FIYiP�AËZÉP�JG9@F_aN=®EGaXEG9>BKxrP�YIYIFI=>qKxDab=NEGBut<Er{¾��ACF[EGBDACFiP`FI=NLbaNY[L@FI=>qwY_a*xrPmY
L�PmACFÂPmj>YIBDJ�PmACB	?>FIJGxrPmAC?>BD?7R�JGaUEG9QP]E\=>aw;>=>?>Bu�Q=>BD?®ACBuZdBDACBV=@xVBDJ&P�ACB¾fQP�J�JGBD?saN;*Er{\��ACF[EGBDACFiPlF_=NLNabY[L*FI=>qlZdabACH�PmY
fQPmAGP�H"BuEGBDACJTPmACB�H�P�f>fkBD?KFI=bEGa�EG9>B�xDaNACACBVJ�fgaN=>?>FI=>q	PmxuEG;QPmYbamZ7¯¬�lFpEG9w=>Bu�ÑYIFI=>B}=c;@HsjkBDA¥wk{7��BDFIJGBDAgxrPmYIY_BD?
EG9>FIJ	J�BMEJÀ�k � �a²^��{

¸	9>B�J�BMEGJ ¹»º±¼»½ � �a²X�`Pm=>?5Àpk � �a²X�`PmACB"EG9>BD=¬H�P�f>fkBD?WEGavZd;>=>xuEGFIaN=>J`ZdACaNH xDACF[EGBVACFiP�EGaWxDACF[EGBVACFiP@Ò¹»º±¼»½ �a²±²X�9�1ê¾Á
ÂnÁ¥Á ¹»º±¼»½ � �a²X�7P�=@?ÃÀ�ks�a²¿²^�g�1êÄÁ©Â�Á¥Á9À�k � �a²^��{��l=>FIaN=^Pm=>?`EGAGPm=>JGF[EGF[LbB&xDYIabJG;@ACB
PmACBs?>Bu�Q=@BV?WFI=hEG9>Be;>JG;QPmYT�	PMOyZdaNAlEG9>BDJGBsACBDYiP]EGF_aN=>Jr{�¸	9<;>Js� ¹»º±¼»½ ê;À�k^�aÅr�a²^�n�»FIYIYTqNFpLNBsP"xDaNH"f>YIBuEGB
JGBuE�a�Z7xDACF[EGBDACFÂP»EGasaNj*E²PmF_=eEG9>BUFI=NEGBDACf>ACa*xDBV?@;>AGP�Y�JGYIFIxVBnZdabA�Pm=bO"xDACF[EGBDACFÂP@{T¸	9@F_J&xDaN=>JGBDA�L�P�EGF[LNBbR<j>;*E�xDaNACACBDxMErR
Pmf>f>ACart*FIH�P�EGFIaN=®�	P�J�FIH"f>ACarLbBD?�jNO�£ ¥<«r¦${

��Ö � ���GÚJ ËÚJ¡�¢ó§�Þ�§�¦µÙ¨§%©uªJÆ"Ç Û�§� -ªs§;È^ÚJ�GÚCßNá¸É5ÙoàdÈu�GÛÄÊ
°lECEGBD=>JCEGBDFI=�Pm=>?¬°lECEGBD=>JCEGBDFI=¯£ ©m�r¦�aNj>JGBDA�LNBV?�EG9QP]E`EG9>B�f>ACaNqNAGP�HÀ?>BDfkBD=>?>BD=>xDB"qbAGPmf>9Ì�$¡��yxw��RT;>JGBD?¼FI=
LbBDxuEGaNACF_½DFI=>qWPm=>?�f�P�AGPmYIY_BDYIFI½DFp=>q�xVaNH"f>FIYIBDACJ^P�=@?�f>ACaNqNAGP�H ?@BMLNBDY_aNf>H"BD=NEsBD=NL*F_ACaN=>H"BD=NEGJrRT��aN;>YI?�jkB�Pm=
FI?>BrP�Y�ACBDf>ACBDJGBD=bE²P]EGFIab=ÑZdabA"xDaN=>JCEGAC;>xuEGFI=>q�f>ACabqNAGPmH J�Y_FIxDBDJrÒ���|´t*f>YIF_xDF[E®?QP�E²P�Pm=>?�xDaN=bEGACaNYl?>BDfgBD=>?>BD=>xDB
H�Pm��BUEG9>B^¡%�yx F_?@B]PmYkZdabA¾xVaN=>JCEGAC;@xMEGFI=>q®f>ACaNqNAGP�HzJGYIFIxDBDJG¢�£ ©��V¦§{
ËhÌ Î*»Q¿}¿�Ãhs°À�»Q´]Ä@¸Ë´Å½¾½Q´XÍ'¿Ís°½Q´�¿�Ã°½¾Æ@ÀÁÎ�¶ÅÀ}´¼¸-ÎnÃ°»Q¿�ÃX³Äj Ï�ÐLoºÑ

�N�



¸	9>FIJKJGBDxuEGFIab=W��ACJCE^?>FIJGxD;>JGJ�BVJ`P�L�PmACFÂP]EGFIab=WamZ�EG9>B�¡%�yxz;@JGBD?�EGavxDabH"f>;cEGB1FI=NEGAGPmf>ACa*xDBV?@;>AGP�Y}JGYIFIxDBVJ
amZ�JCEGAC;>xuEG;>ACBD?vf>ACaNqbAGPmH"J	Pm=>?�EG9@B`ButcEGBD=>J�F_aN=>J�=>BDxVBDJGJ�P�A�O"EGa"JGYIFIxDB»f@ACabqNAGP�H"JnEG9QP�EUxDab=NE²PmFI=�f>ACa*xDBD?>;>ACBDJ
Pm=>?�f>ACa*xDBD?>;>ACBwx]PmYIYIJ�£ ¥<��¦§{;R�amEG9yamZTEG9>BDJGB^PmYIqbaNACF[EG9>H 9QPDLbB�EG9>ACBDB`JCEGBDf>JrÒ
�b{U��aN=>JCEGAC;>xuE»P®?>BDfkBD=>?>BD=>xDBKqbAGPmf>9�ZdACabH EG9@B`f>ACaNqbAGPmHv{­>{U�<YIF_xDB�EG9>B`?>BDfkBD=>?>BD=>xDB`qNAGP�f>9o{�>{U°Uj*E²PmF_=�PsJ�Y_FIxDBD?�f>ACaNqbAGPmH ZdACaNH EG9>B`JGYIFIxDBV?�qbAGPmf>97{
¸	9>B�Pm?*L�Pm=bE²PmqNB�a�Z¾EG9>B�?>BDfkBV=@?>BD=>xDB�qbAGPmf>9¬P�f@f>ACacPmx²95FIJ`EG9QP]EsJCEGBDf>J®­vP�=@?Ñ�vPmACB�B]��xDFIBD=NEr{�Ê>aNA

But>P�H"f>YIBNR��NEGBDf"­UF_J´YIF_=@B]PmA7FI=`EG9>B�JGFI½DB�a�Z>EG9@B	qNAGP�f>9o{�ñ»aV��BMLNBDADRbJCEGBDf��bRrEG9>B�xDab=>J2EGAC;>xuEGF_aN=^amZQEG9@B�fg?@qKF_JVRÑs�HG � �nFI="EG9>B`=<;>HejgBDA�amZ�JCE²P]EGBDH"BD=bEGJ¾F_=�EG9>BKf>ACaNqbAGPmHv{�S$=yaNAC?>BDA�EGaeZda*xD;>J�aN=�EG9>BwJGYIF_xDFI=>q^PmYIqbaNACF[EG9>H"JrR
EG9>FIJTJGBDxuEGFIab=K?@a*BVJ7=@a�E�?@F_J�xV;@JGJ79>ar�Ì�NEGBDf��NR�?>BDfgBD=>?>BD=>xDB&qNAGP�f>9wxVaN=>JCEGAC;@xMEGFIaN=7RrFIJTP�xDxDabH"f@Y_FIJG9@BV?`�-JGBDB<£¤­NÐ*R
�N«*R>¥<�*R>¥<«*R>Ð>�mRg©��V¦7ZdabA¾?>BuE²P�FIYIJM��{

b-: b-:Ï. ­\$O(*25476�25+¨~Ø iøg�'25 ^|}e,&,~#&Ï$'y
¸	9@B�¡%�yxz;>JGBD?�ZdabAXF_=NEGAGPmf>ACa*xDBD?>;>AGPmY\JGYIFIxDFI=>q�jNO�ñlabA��lF[EG½bRTBuE®P�Y${&£ ¥<�r¦�FIJsPhH"a*?>F[�QBD?vLbBDACJGFIaN=¼amZ�EG9>B
?>BDfkBV=@?>BD=>xDB�qNAGPmf>9ÌxDab=>J�F_?@BVACBD?¬jNO�°lECEGBD=>JCEGBDFI=¯P�=>?Ô°lECEGBD=>JCEGBDFI= £ ©m��¦${¯¸	9>BW¡%�yxÃZdaNA®f>ACabqNAGPmH k®R
?>BD=>amEGBD?�jNOF;£¢}R*F_J�PX?>FIACBDxuEGBV?�qbAGPmf>9"�l9>abJ�B	LNBVA�EGFIxDBDJ	PmACB�xDaN=>=>BDxuEGBD?�jNO�JGBuLbBDAGPmYg�<FI=>?>J�amZ7BD?>qbBDJr{´¸	9>B
LbBDA�EGFIxDBDJ\amZ ;£¢�ACBVf@ACBVJ�BV=NE´EG9>B»PmJGJGFIqN=>H"BD=bE7JCE²P]EGBDH"BD=bEGJ}P�=@?sxDaN=bEGACaNY*f>ACBD?>FIxrP�EGBDJËEG9QP�E&a*xDxD;>ATFI=sf@ACabqNAGP�H
k®{}S§=vP�?@?>F[EGF_aN=7R7;£¢WFI=>xDYI;>?>BDJ	Pe?>FIJCEGFI=>±<;>FIJG9>BD?®LNBVA�EGButhx]PmYIYIBV?®EG9@B�ëDçgêÂéÅ
¬­�ëDéMê-ë²óm{

;£¢�FIJ"PWHe;>Y[EGF[Á§qNAGP�f>9o{ � a�E®ab=@YpO�xrP�=ÌF[E®9QPDLbBhH"aNACB�EG9QPm=Ìab=@ByBD?>qNB�jkBuE§��BDBD=¬E§��a�LbBDA�EGFIxDBVJVR¾F[E
H�PDO¼9�PDLbB�H"abACB"EG9�P�=¬aN=>B�BD?>qNB�amZ�PWqNF[LbBD=��<FI=>?¬jkBME$��BDBD=�E$��aWLNBVA�EGFIxDBDJr{¼|}?>qNBVJ®FI= ;£¢¯ACBDf>ACBDJGBD=NE
úNë�ý>ëDçgúNëDçgæ²ëDâUP�H"aN=>qvf>ACaNqbAGPmH xDaNH"fgaN=>BD=NEGJr{y8U=�BV?@qbB�ACBDf>ACBDJGBD=NEGJ®BDFpEG9@BVAeP¬æ²ìmçgêÂé�ìNã&úbë�ý>ëDçkúbëDçkæ²ë`aNA
PÓÒ¾ì�ù/úNë�ý>ëDçgúNëDçgæ�ëD{��nab=NEGACaNY�?>BDfgBD=>?>BD=>xDB�BD?>qNBDJsPmACB�YiP�jkBDYIBV?^(*2��� �aNA�ãÁ4îe,â\ kR�P�=@?¼EG9>B�JGaN;>ACxDB"a�Z»P
xDab=NEGACaNYg?@BVfkBD=>?>BD=>xDBUBD?>qbBUFIJ�P�Y[�	PDO*J&EG9>BUBD=NEGA�O�LbBDA�EGBut�aNA�P`f>ACBD?>FIxrP�EGBlLNBVA�EGBut3{\8µxDaN=bEGACaNYk?>BDfgBD=>?>BD=>xDB
BD?>qNB»ZdACaNH LbBDA�EGButÔ��EGaeLbBDA�EGButyÅ>R>?@BV=@a�EGBD?�jNOÔ�Ó³[Õ\Å@R>H"B]Pm=>J&EG9QP]E»?@;>ACFI=>qsBut*BDxD;*EGFIab=7RN�»9@BV=@BMLNBDA�EG9>B
f>ACBD?>FIxrP�EGB�ACBDf>ACBDJGBD=NEGBD?®jbOÖ�eF_J´BuL�P�YI;QP]EGBD?sPm=>?sF[EGJ´L�P�YI;>B�H�P]EGx²9@BVJËEG9>B	YiPmjgBDYNab=XEG9>B�BD?>qNB�EGa`Å@R�EG9>BD=eEG9>B
f>ACaNqbAGPmH�xDaNH"fgaN=>BD=NE\ACBDf>ACBDJGBD=NEGBV?®jNO1Å��»FIYIY<BMLNBD=bEG;�P�YIY[O^jkB�But@BDxD;*EGBD?®F[ZQEG9>B�f>ACabqNAGPmH�EGBDACH"F_=�P�EGBDJr{TÊ>aNA
JCEGAC;>xuEG;>ACBD?®YiP�=@qb;QPmqNBVJ7xDaN=NEGACabY*?>BDfkBD=>?>BD=>xDBDJ\ACB]�QBDxuE\EG9@B�f>ACaNqbAGPmHv¹¤J´=>BDJCEGFI=>qlJCEGAC;>xuEG;>ACBN{¾�nab=>J�BV±<;>BD=NEGY[O<R
¡%�yx�;£¢�xVaN=NE²P�FI=>J®P¯æ�ì�çkêdéCìNã�úbë�ý>ëDçkúbëDçkæ²ëvë²úrèNë^ZdACaNHÍLbBDA�EGBut)��EGa�LbBDA�EGBut¯Å¼amZ�;£¢�F[Ä�aN=>B�a�ZUEG9>B
ZdaNY_YIar�lFI=>q`9>aNYI?>JrÒ
�b{���FIJUEG9>B"BD=NEGA�O�LbBDA�EGBut3R\P�=@?¼ÅvACBDf>ACBDJGBD=bEGJeP�xDaNH"fgaN=>BD=NEKa�Z@k EG9�P�E^FIJ`=@a�E`=>BDJCEGBD?��»F[EG9>FI=�P�=NO
Y_a*aNf"aNA	xDab=@?>F[EGF_aN=QPmY$³�EG9>BDJGBKBD?>qNBVJlP�ACBwYÂPmjkBVYIBD?¬(*2��' k{

­>{��vACBVf@ACBVJ�BV=NEGJ`P�xVaN=NEGACabYËf>ACBD?>FIx]P]EGBNRoPm=>?WÅ�ACBDf>ACBDJGBD=NEGJ`P"xDaNH"fgaN=>BD=NE�amZÂk FIH"H"BD?>FiP]EGBVYÏO"=>BDJCEGBD?
�»F[EG9>FI="EG9>B`YIa*aNf�aNA�xDab=>?@FpEGFIaN=QPmY>�»9@abJGBKf@ACBV?@F_xrP]EGBKFIJ�ACBDf>ACBDJGBD=bEGBD?vjNOÔ�7{

SÉZ¡��FIJ�EG9>BKf>ACBD?>FIxrP]EGBKa�Z�PX�»9@F_YIBuÁ§YIa*amf7R�EG9>BKBD?>qNBy�Ó³�Õ\Å®FIJ�YiPmjgBDYIBD?L(�2
�' k³*FpZÄ��FIJ�EG9>BKf>ACBD?>FIxrP]EGBKa�Z
P`xDaN=>?>F[EGFIab=�P�Y*JCE²P]EGBDH"BD=bErRmEG9>BlBV?@qbBJ�T³�Õ}Å^FIJ&YiP�jkBDY_BD?d(*2��' XabA%ãH47e,âR �P�xDxDabAC?@F_=@qKEGa`�l9>BuEG9>BDA�Å^a*xDxD;>ACJ
FI=�EG9>Bp(
8� $¼j>AGPm=>x�9yaNA�EG9>B� ie,âR �j@AGP�=>x�97R>ACBDJGfkBVxuEGF[LbBDY[O<{

�r­



8 �QaV� ?>BDfkBV=@?>BD=>xDB1BD?>qNBXZdACabHÃLbBDA�EGBut×�WEGa�LbBDA�EGBut¼ÅhH"BrP�=>JlEG9QP]EKEG9>B®f>ACaNqbAGPmHv¹ºJ�xDaNH"f>;*E²P]EGFIab=
H"FIqb9NE�jkB�x�9QPm=>qbBD?�F[Z7EG9>BKACBDYiP]EGFpLNB»aNAC?>BDA�amZ7EG9>BKxDabH"fkab=@BV=NEGJ�ACBDf>ACBDJGBD=NEGBD?�jNOT�yPm=>?�Åe��BDACBUACBuLbBDACJGBD?7{
¸	9@B��Qar��Á§?>BDfkBV=@?>BD=>xDB`BD?>qbBDJla�Z&P"¡%�yx/PmACB`xDabH"f@;*EGBD?y;>J�F_=@q1?�P�E²P]Á��QaV� Pm=QPmYpO*JGFIJr{´8/¡%�yx/xDaN=NE²P�FI=>J
På��ar� ?>BDfkBD=>?>BD=>xDB®BV?@qbBXZdACabHÃLNBVA�EGBut×��EGa�LNBVA�EGBut¼Å@RT?>BD=>amEGBV?WjNO×�×³MZ�Å>R7F[ÄÑPmYIY�amZnEG9@BsZdaNYIYIar�»FI=>q
9>aNYI?7Ò
�b{���FIJ»PXLNBVA�EGBut�EG9QP�El?>Bu�Q=>BDJ�L�PmACFiP�j@Y_B�ÿË{
­>{lÅ®F_J�PeLbBDA�EGBut�EG9QP]E	;>JGBDJ«ÿT{
�>{U��aN=bEGACaNY�xrPm=ÑACBrPmx²9¯Å�P�ZiEGBDAÖ�¬L*FiPWP�=ÌBut*BDxV;cEGF_aN=¬fQP]EG9ðPmYIab=@qv�»9>FIx²9�EG9>BDACBhFIJ1=@a�FI=bEGBDA�LNBV=@F_=@q
?>Bu�Q=>F[EGFIab=�amZ�ÿË{

ÊTYIar�¿?>BDfgBD=>?>BD=>xDBDJhx]Pm=�jkBWZd;>A�EG9@BVAhxDYiP�JGJ�Fp��BV?¯PmJ¼ãÏìrì²ý æ²õmé²é²ädë�úWabA5ã÷ìrì�ý�äiçgúNë�ý>ëDçgúNëDçgêÂ{/8��QaV�
?>BDfkBV=@?>BD=>xDBÃ��³ÝZ"Å�FIJ�xrPmACACFIBV?vjNOWYIa*abf�Ø�Ro?@BV=@a�EGBD?WjNO��7³ WÙÕÚ§�Û�¨ Å>R7F[ZnFI=WPm?>?>F[EGFIab=�EGa��NRË­@R7��P�jkarLNBbR
EG9>BKZdaNYIYIar�»FI=>q^PmYIJGa^9@abYI?7Ò
¥Q{�¸	9>BDACB^FIJUP�=vBut*BDxV;cEGF_aN=hfQP�EG9hEG9QP]EKjgamEG9vJ²P]EGF_J2�QBDJ�EG9>BXxVaN=>?>F[EGFIaN=>J	amZ��$�<�lP�jkarLbBXP�=>?vFI=>xDYI;>?>BDJ»P
jQP�x���BD?>qNBUEGaeEG9>B`f>ACBD?>FIxrP�EGBKamZ�YIa*aNfTØ�{

¶>{�R�a�EG9 �vP�=>?hÅ�PmACBKBV=@xVYIaNJGBD?�FI=�YIa*aNfTØ�{
8 �Qar��?@BVfkBD=>?>BD=>xDBQ��³ÝZeÅ�FIJ»YIa*aNf�FI=>?>BDfkBD=>?>BD=NErRg?>BD=>amEGBD?�jNO��7³ÝW¾NiÅ@RgF[Z\FI=WPm?>?>F[EGFIab=�EGaW�bRk­>Rg�

PmjgarLNBNRrEG9>BDACB�FIJ\Pm=^But*BVxD;*EGFIaN=`fQP]EG9^EG9�P�E}J²P�EGFIJC��BVJT�UPmjgaVLbB�Pm=>?sFI=>xDYI;>?>BDJ&çkìnj�P�x���BD?>qNB�EGalEG9>B�f>ACBD?>FIxrP�EGB
amZ\PeY_a*aNf"EG9QP]E»BD=>xDYIaNJGBDJ�jgamEG9��vPm=>?yÅ@{&SÉElF_J�fgaNJGJGFIj>YIB¾EGa"9QPDLbBwjgamEG9Ô�T³ WÙÕÚ§�Û=¨ Å"P�=>?��7³MW¾NÂÅ@{

�·9>BD=�EG9>BDACB`FIJ	H"aNACBUEG9QP�=haN=>BKYIa*abf*Á$xrP�ACACFIBD?¬�Qar��?>BDfkBV=@?>BD=>xDB`BD?>qbBKjkBuE§��BDBD=hE§��a®LNBDA�EGF_xDBDJrR*BrP�x�9
FIJ	YiPmjgBDYIBD?"jbOvP®?>F[ÄoBDACBD=NE	YIa*abf1EG9QP�EUxrP�ACACFIBDJ�EG9>BX?>BDfgBD=>?@BV=@xVBN{�ÊTFIqN;>ACB^©eJG9>ar�lJ»Pm=�But>P�H"f@Y_BKf@ACabqNAGP�H
Pm=>?�F[EGJ»¡%�yxe{

Ê>aNA�LbBDA�EGBut�Æ`amZn¡%�yxó;eR>EG9>B�âMã ädæ²ë�amZÂ; �»F[EG9vACBDJGfkBVxuE�EGayÆNR>?>BD=>amEGBD?�jNO²�9Ö,ß���Ó��°;^îuÆ]��RoFIJ»P®qNAGPmf>9
xDab=NE²PmFI=>FI=>q"P�YIY3LbBDA�EGFIxDBDJ�aN=v�»9@F_x�9�Æ^9�P�JKP®EGAGPm=>JGF[EGF[LbB���ar�/aNA»xDaN=bEGACaNY�?@BVfkBD=>?>BD=>xDB���äÉÿIë�ÿ[R3P�YIY3LNBVA�EGFIxDBDJ
EG9QP]E»xrPm=�ACBrP�x�9�Æ»L*FÂPd�QaV� Pm=>?7Ü]abA¾xVaN=NEGACabY3BD?>qNBDJM��Ò

o1�°�gÖ,ß��]Ó��°;eî²Æ��C���/ñ]ÅåK²o1�°;`�;�DÅQ³�ÅÕ]Ý Z Æ�òb{
¸	9>BKBD?>qNBDJ	amZ��gÖ,ß��]Ó��°;eî²Æ��	PmACBKEG9>aNJGBKFI=�EG9@B`JG;>j>qNAGPmf>9�amZ�; F_=@?>;>xDBD?�jNOFo"�°�9Ö,ß���Ó��°;^îuÆ]�C��Ò

?®�°�9Ö,ß���Ó��°;^î]�&�C�E� ñ�ÅÖ³ÝZ£�qK²?1�°;`�;�DÅ@îÞ�FK<o"�°�gÖ,ß��]Ó��°;eîÅ�n�C�Jò
ê�ñ�ÅÖ³�Õ¡�FK�?1�°;w�;�VÅ@îL�²K^o��°�gÖ,ß��]Ó��°;eîÅ�&�C�Jò

¸	9@BULbBDA�EGFIxVBDJ�a�Z7EG9>BwJGYIF_xDBla�Z7EG9@B^¡%�yx�JG9>aV�»=�FI=�ÊËFIqb;>ACB^©�E²Pm��BD=��lF[EG9�ACBDJGfkBVxuE�EGaeEG9>BKaN;*EGf>;cE	LbBDA�EGBut
ZdaNA@ß&P�ACB`9@F_qN9>YIFIqb9NEGBD?®FI=yÊTFIqN;>ACB^©c{

�<YIF_xDFI=>q®f>ACaNqbAGPmH"J��»F[EG9WxDabH"fkabJ�FpEGBK?�P�E²P�JCEGAC;>xuEG;>ACBDJKFI=bLNabY[LNBVJUx�9QP�=@qbFI=>q"EG9@BsxDaNH"f>;*E²P]EGF_aN=ha�Z&EG9>B
�Qar� ?>BDfkBV=@?>BD=>xDB1BD?>qNB"aN=>Y[Oc{®¸���ahH"BuEG9>a*?>JKZdaNAKJGYIFIxDF_=@q�FI=WEG9>B"f>ACBDJGBD=>xDB"amZ	P�ACj>F[EGAGPmA�OWxVaN=NEGACabYg�QaV�
�-f>ACaNqbAGPmH"JKxDab=NE²PmFI=>FI=>q�èNìNêÉìmâ��lACBD±<;>FIACB"H"a*?>F[ZiO*F_=@q"EG9>B"xDab=NEGACaNY&?>BDfgBD=>?>BD=>xDB"JG;@j>qbAGPmf>9�amZ�EG9>B�¡%�yxeR
j>;*EU=>amE»EG9@BsJGYIFIxDFI=>qsPmYIqbaNACF[EG9>Hv{¾�n9>abF´P�=>?WÊ@BVACAGPm=NEGB�£º­b­V¦\Pm;>qbH"BD=NE	EG9@B`EG9>BexDab=NEGACaNY¨�Qar��qNAGP�f>9hEG9QP]E

�r�



ß ßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpßpß
program Main

SUM := 0
i := 1
while i < 11 do

SUM := SUM+i
i := i +1

od
print (SUM)
print (i)

end

Edge Key
control dependence
loop-independent flow dependence

| loop-carried flow dependence

ENTRY

SUM := 0 i := 1 while i < 11

SUM := SUM + i i := i + 1

Output(i) Output(SUM)
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T T

àhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhàhà

ÊTFIqN;>ACB1©cÒ	8U=WBut>P�H"f>YIB`f@ACabqNAGP�HvR@�»9>FIx²9vJG;@H"J	EG9>B®FI=NEGBDqbBDACJ�ZdACabHÍ�^EGaW�rª�Pm=>?WYIBrPDLbBDJ�EG9>B®ACBVJ�;>Y[E�FI=
EG9>B�L�P�ACFiPmj>YIB�Æ$�aI�R\P�=@?ÑF[EGJXf>ACabqNAGPmH ?>BDfkBV=@?>BD=>xDB�qbAGPmf>97{W¸�9>B�LNBVA�EGFIxDBDJsamZ	EG9@B�JGYIFIxDB1amZ	EG9@F_J®¡%�yx
E²Pm��BD=��lF[EG9�ACBDJGfkBVxuE�EGasEG9@BK�Q=QPmY7;>JGBKamZ9ß}FIJ�JG9>ar�l=yFI=�jgaNYI?7{

�D¥



FIJ&;>JGBD?�FI=®EG9>BlxVaN=>JCEGAC;@xMEGFIaN="a�Z3EG9>BK¡%�yx��»F[EG9�PXJGBuE�a�Za�uõNãiãQû�êÂþbé�ìmôbè�þ�BV?@qbBDJrRNF§{ºBN{pRmEG9>BUYIBMt*xDFiP�Y*J�;>xDxVBDJGJ�abA
amZ\EG9>B®èNìbê-ì`FI=hEG9>B^JGaN;>ACxDB`EGBut<Er{»¸�9>BXZÉP�YIY[ÁÉEG9>ACaN;>qN9�BD?>qNBVJlxrP�fcEG;>ACBDJ»EG9@BsACBD±<;>FIJGF[EGB`xDab=NEGACaNY}�Qar���l9>BD=
P"èNìbê-ìKJCE²P]EGBVH"BD=NE	FIJ�?>BDYIBuEGBD?�ZdACaNHzEG9>B`JGYIFIxDBN{R�P�YIY3P�=@?yñlabA��lF[EG½"£ ©M¦T?>BDJGxDACF_jkB`PeJGFIH"FIYÂP]A�EGBDx�9>=>FI±<;>B`FI=��l9>FIx²9^¨C;@H"f�JCE²P]EGBDH"BV=NEGJlP�ACBKACBDf>ACBDJGBD=NEGBD?
jNO"f>JGBD;>?>amÁ§f>ACBD?>FIxrP]EGB�LbBDA�EGFIxDBDJrRb�l9>FIx²9�PmY[�	PDO*J�BML�PmYI;QP]EGB�EGad(�2
�' k{T¸	9>BUaN;*EGqNabFI=>q`xDaN=NEGACabY�BV?@qbBlYiP�jkBDY_BD?
(*2��' �FIJ�xDaN=>=>BDxuEGBD?vEGa�EG9>BeE²PmACqbBuEKa�Z&EG9>Bl¨C;>H"f7R��»9>FIYIBsPçãÁ4îe,â\ vJG;@xVxDBDJGJGaNAlF_JUxDaN=>=>BDxuEGBV?vEGa�EG9>BU¨C;>H"f
JCE²P]EGBDH"BV=NEr¹ºJ	xDaN=bEGFI=<;QP]EGFIab=7Ò�äÉÿIëDR<EG9>BwJCE²P�EGBDH"BD=NE�EG9QP]E	��aN;>YI?�jkBKBut@BDxD;*EGBD?vF[Z7EG9>B�¨C;>H"f���BVACBXPs=@abf7{

ñ�PmACACaNY_?oR��WP�YIYIarO^Pm=>?å�	amEG9>BDACH"BDY2£º�N«u¦g?>BDJGxDACFIjgB�P�=®B]�"xVFIBD=NEnxDaN=>JCEGAC;>xuEGFIaN=samZË¡%�yxe¹ºJ}EG9QP]EnxrPmf*EG;>ACBDJ
But>P�xuE�xDab=NEGACaNY3?>BDfgBD=>?>BD=>xDB^�-F${¤BN{[R�èNìNêÉìmâ��\j>;*E	;>J�BVJ�=@BVF[EG9>BDA	PXxDab=NEGACaNYa��ar�·qNAGP�f@9�abA�P`fkabJCE�?@abH"FI=QP]EGabA
EGACBDBWP�J"Pm=�P�;ct@FIYIFiP�A�O�J2EGAC;>xuEG;>ACBN{�¸	9>FIJ"xDaN=>JCEGAC;>xuEGFIab=�EGBDx²9@=>FI±c;@ByFIH"f>ACarLNBDJsEG9@B�H"BuEG9>a*?@J1amZ"£ ©bR¾­N­r¦
ZdaNA^xDab=@JCEGAC;>xuEGFIab=�a�Z�EG9>By¡%�yxe{��U;@ACF_=@qvEG9>B�fQPmACJGBNR\Pvý>õméMêÂädõbã�æ�ì�çkêdéCìNã�úbë�ý>ëDçkúbëDçkæ²ë�â�ôQö§èméCõ�ýkþbR��l9>FIx²9
FI=>xDabACfkaNAGP�EGBDJ`But>P�xuEexVaN=NEGACabY�FIJ`xDaN=>JCEGAC;>xuEGBD?7{v¸	9>B�fQP�A�EGFiPmY&xVaN=NEGACabY&?>BDfkBD=>?>BD=>xDB�JG;>j@qbAGPmf>9�H�P�=QPmqNBVJ
xDab=NEGACaNY���ar� jNOWabAC?@BVACFI=>q�EG9>B"=>a*?>BDJKFIH"f>YIFIxDF÷EGY[O�?>;>ACFI=>q�xDab=>J2EGAC;>xuEGF_aN=WaNAKBMt*f>YIFIxDF[EGYpO�jbOWEG9@B1xDACBrP]EGF_aN=
amZ	xDab=NEGACaNY�BV?@qbBDJr{v¸	9>B�f>ACBDJGBD=>xDB�a�Z�qbamEGabJX?>a*BDJ^ACBD±<;>FIACB�PhH"FI=>abAKx�9QPm=>qbB1EGa¼�NEGBDfÑ�vamZ�EG9>B�JGYIF_xDFI=>q
PmY_qNaNACFpEG9@HÈ�ÂEG9>Bsf@ACa�¨CBDxuEGF_aN=�amZ�P"f>ACaNqbAGPmHzZdACaNH EG9>BXJGYIFIxVBD?h¡��yxw��{g¸	9@F_Jlx²9�P�=>qNB`BD=>JG;@ACBVJlEG9QP]EKYiP�jkBDY_J
amZ¾J2E²P�EGBDH"BD=NEGJ�=@a�EKFI=vEG9>BeJGYIF_xDB^PmACBeF_=@xVYI;>?@B^FI=vACBVJ�;>Y[EGF_=@q�f>ACaNqbAGPmHÈF[Z�P�qNa�EGa1EGa�EG9QP]EKYÂPmjkBVYËF_JUFI=vEG9>B
JGYIFIxDBb{

8�=@a�EG9>BDA7H"BuEG9>a*?KZdaNA7xDabH"f@;*EGFI=>q	JGYIFIxDBDJoFI=KEG9@B�f>ACBDJGBD=>xDBnamZQPmACj>F[EGAGP�A�O`xDaN=bEGACaNY
�Qar�ÌPDLbaNFI?>J7x²9QPm=>qNFI=>q
EG9>B�¡%�yx�P�EwEG9>B�But*fgBD=>JGB�a�Z	H"a*?@FpZiO*FI=>q"EG9@B�JGYIFIxVFI=>q�P�YIqNabACF[EG9>H¿;>JGB"FI=5JCEGBDf��$­<�"£º­r¦${y¸�9>FIJ^H"BuEG9>a*?
H�PmF_=NE²PmFI=>J�E$��a�ACBDYiP�EGFIaN=>JrÒ�fkabJCEG?@abH"FI=QP]EGabA�P�=>?vYIBut*F_xrPmY[Á§JG;>xDxDBDJGJGamAD{�¸	9>B®P�YIqNabACF[EG9>HzxDaNH"f>;*EGBDJKP"JGYIFIxDB
ZdACaNH/EG9>BUqNAGP�f@9";>JGBljbO®EG9>BUñU¡%��PmY_qNaNACFpEG9@H�;>JGFI=>q`J2EGBVfy�$­<�&Pm=>?®EG9>BD=�YIa*ab�<J´ZdabA3¨C;>H"f®JCE²P]EGBDH"BD=bE�=>amE
FI=®EG9>BKJGYIFIxDB��»9@abJGBl=>BrPmACBVJ2E�fgaNJCEG?>aNH"FI=QP�EGaNA�FI="EG9@B�J�Y_FIxDB	FIJ�?>F[Ä3BDACBV=NE�ZdACaNH EG9>BU=>BrP�ACBDJCE�YIBut*F_xrPmY>JG;>xDxDBDJGJ
FI=hEG9>BsJ�Y_FIxDBN{��<;>x�9�JCE²P]EGBDH"BV=NEKP�ACBXEG9>BD=�Pm?>?>BD?vEGa"EG9>BeJGYIFIxVBN{	8UJU�lFpEG9hEG9>B®PmY_qNaNACFpEG9@H"J�FI=Ñ£ ©cRo­N­*Ro�N«r¦
Pm=>?�JCEGBDf��$�c�nHs;@JCE	jkB`H"a*?>F[�QBD?®EGa"FI=>xDY_;@?>BKP�=NO�=>BDxDBDJGJ²PmA�O�YÂPmjkBVYIJr{

b-: b-:,b ­\$O(* i256�2�+ ~# iø9��2547e�|}e,&,~#&Ï$'y¹+aã��! i6% $'ø� $�~Ø ²032547698�â
S$=bEGBDACf>ACa*xDBD?>;>AGPmYNJGYIF_xDFI=>q�PmJTP�qNAGP�f>9KACBrPmx²9QPmj>FIYIF[E§O	f@ACabj>YIBDHÔACBV±<;>FIACBDJ7But<EGBV=@?>FI=>q�amZcEG9@B¾¡%�yx¬Pm=>?7Rr;>=>YIFI��B
EG9>B�Pm?>?>F[EGFIaN=Wa�Z�?QP]E²P�E§O*fkBDJ^aNA`;>=>JCEGAC;@xMEG;@ACBV?¬xDaN=bEGACaNYg�Qar�XRTFpEeP�YIJGa�ACBV±<;>FIACBDJ`H"a*?>F[ZiO*FI=>q"EG9>B�JGYIF_xDFI=>q
PmY_qNaNACFpEG9@Hv{o¸�9>B`¡%�yxµH"a*?>F[�QxrP�EGFIaN=>J}ACBVf@ACBVJ�BV=NE	xrPmYIYQJCE²P]EGBDH"BV=NEGJrR<f>ACa*xDBD?>;>ACBUBD=NEGA�OcR>f�P�AGPmH"BuEGBVACJVRcPm=>?
fQPmAGP�H"BuEGBDA�f�P�JGJ�F_=@qQ{7¸	9@B»PmY_qNaNACFpEG9@H�x²9QPm=>qNB	FIJ\=@BVxDBDJGJ²PmA�O^EGawxVaNACACBDxuEGYpO®P�xDxDaN;>=NE\ZdaNA\f@ACa*xVBD?>;@ACB»xrPmY_YIFI=>q
xDab=NEGBut<Er{y¸�9>FIJ^JGBDxuEGFIab=�?@BVJ�xVACFIjkBDJKEG9>B�FI=NEGBDACf>ACa*xDBV?@;>AGP�Y&JGYIFIxDFI=>q�PmY_qNaNACFpEG9@HÈf>ACBDJGBD=NEGBD?¬F_=ð£ ¥<«�¦$RT�l9>FIx²9
FIJ�jQPmJGBD?�aN=·Pm=�But<EGBD=>JGFIab=�a�ZKEG9@B¼¡%�yx xrPmY_YIBD?�êÂþcë�â¼
�âuêÉëR� úbë�ý>ëDçkúbëDçkæ²ëyèméCõ�ýkþÌ��� �yxw��{âáWñlabA��lFpEG½
BuEyPmY§{l£ ¥<«r¦KFI=NEGACa*?>;>xDBD?ÌEG9>BvEGBDACH �2JCO*JCEGBDH ?@BVfkBD=>?>BD=>xDBWqNAGP�f>9@¢�ZdaNA"EG9>Bv?>BDfgBD=>?@BV=@xVBWqNAGPmf>9>J"EG9QP]E
ACBDf>ACBDJGBD=NEGJ»He;>Y[EGF[Á§f>ACa*xDBD?>;>ACBlf>ACaNqbAGPmH"Jr{T¸	9@BUEGBVACH �CJCO*JCEGBDH"¢X�»FIYIYQjkBK;>JGBD?�EGa1BDH"f>9�P�JGFI½DBUPsf@ACabqNAGP�H
�»F[EG9�Hs;>Y[EGFIf>YIBlf>ACa*xDBV?@;>ACBDJr{

¸	9>B^� �yx H"a*?>BDYIJ�PeYÂPm=>qN;QPmqbB��»F[EG9�EG9@BKZdabYIYIar�lF_=@q`f>ACaNfgBDA�EGFIBDJrÒ
ã Ì Î5Ã�ÀÁÃX³�·:äaå$æ¡ç¾è�»Q¿�r5¿�ÃXÇ>É#ÃhsX¶nr�¿�Ã}ÀHÎ5Ã'ÀHÃX³�·:äêé4æ¡ç¾èÅ»Q¿}¶]¿�¿�´$s°»Q¶ÅÀHÃXÇ�Í}»¾ÀÁÎ�µ]³�¶]±5Î5¿zÀÁÎ5¶¼À}³�ÃX±5³�ÃX¿�ÃXÄ]À¨¿Ï»QÄ5µ¼½QÃ�±5³�´$sXÃXÇAr5³�Ã

±5³�´�µ]³�¶]·@¿

�r¶



�b{�8·xDaNH"f>YIBMEGBXâÅ
mâMê-ëR��xDab=>J�F_J2EGJnamZTP^J�F_=@qbYIB	H�PmFI=®f>ACa*xDBV?@;>ACBKP�=>?�P`xDabYIYIBDxuEGF_aN=ea�ZTPm;*t*F_YIFiPmA�Osf>ACa*xDBuÁ
?>;>ACBDJr{

­>{l¡�PmAGP�H"BuEGBDACJ	PmACB`fQPmJGJGBD?�jNO�L�PmYI;>BuÁ§ACBDJG;>Y[Er{
¸�BDx²9>=@F_±<;>BDJ®ZdaNA"9QPm=>?>YIFI=>q�fQPmAGP�H"BuEGBDACJ"fQPmJGJGBD?ÌjNO¯ACBuZdBVACBD=>xDBWPm=>?¯ZdaNA"?>BrP�YIFI=>qv�lFpEG9�P�YIFiP�J�F_=@q�PmJ

?>FIJGxD;>JGJ�BV?�P�E�EG9@B`BD=>?yamZTEG9>FIJ�JGBDxMEGFIaN=7{
ñ»aNA��»F[EG½NR\BuE�PmY§{�£ ¥<«r¦»H�Pm��B�EG9>B�Zd;>A�EG9>BDA�P�J�JG;>H"f*EGFIaN=�EG9QP]E®EG9>BDACB�PmACBy=@a�xrP�YIY�JGF[EGBDJea�ZlEG9>B�ZdabACH

ks��ÿËîöÿ3�3aNA'ks�tv@��Rr�l9>BDACB�vUF_JTP¾qbYIaNjQPmYrL�P�ACFiPmj>YIBN{o¸�9>B&ZdabACH"BDA3ACBDJCEGACFIxuEGF_aN=UJGFI?>BDJCEGBDf>J7fka�EGBD=NEGFiP�YmxVaNfNO<Á§jQPmx²�
xDab=è�QFIxMEGJV{\¸	9@B^YiP�ECEGBDA�ACBDJCEGACFIxuEGFIab=�fgBDACH"F[EGJ�qNYIabjQPmY�L�P�ACFiPmj>YIBVJ¾EGa"jgB�EGACB]P]EGBD?�PmJUP�?>?@FpEGFIaN=QPmYQfQPmAGP�H"BuEGBDACJ
EGa®BrP�x�9yf>ACa*xDBD?>;>ACBN³*EG9<;>JrR*EG9@BMOhP�ACBK=>amE»?@F_J�xV;@JGJGBD?�But*f>YIF_xDF[EGY[O<{

8�=�� �yx�FIJ}H�P�?>B¾;>f®a�Z7PKxDabYIYIBDxuEGF_aN=KamZof>ACa*xDBD?>;>ACB�?>BDfgBD=>?@BV=@xVB�qbAGPmf>9>J&xDaN=>=>BDxuEGBV?®jNO®F_=NEGBDACf>ACa*xDBuÁ
?>;>AGPmYQxDaN=NEGACabY[Á�Pm=>?L�Qar�	Á$?>BDfgBD=>?@BV=@xVBlBD?>qNBVJV{�¡\ACa*xDBD?>;>ACBl?>BDfkBV=@?>BD=>xDB»qNAGP�f@9>J�P�ACBlJGFIH"FIYÂPmA3EGa^f@ACabqNAGP�H
?>BDfkBV=@?>BD=>xDB»qNAGP�f@9>J&BMt*xDBDf*E�EG9QP]E&EG9>BuO1FI=>xDYI;>?>B¾LbBDA�EGFIxVBDJ�Pm=>?"BD?>qbBDJ&ACBDf>ACBDJGBD=NEGF_=@q^xrP�YIY*JCE²P]EGBDH"BD=bEGJVRbfQP]Á
AGPmH"BMEGBDATf�P�JGJ�F_=@qQR�Pm=>?^EGAGPm=>JGF[EGF[LbB%��ar�Ì?>BDfgBD=>?>BD=>xDBDJ}?>;>B�EGaKxrPmY_YIJ\�Â��B¾�»FIYIYcPmj>j>ACBuL*FiP�EGB�jka�EG9ef>ACa*xDBD?>;>ACB
?>BDfkBV=@?>BD=>xDB`qbAGPmf>9hP�=>?hf>ACaNqbAGPmHz?>BDfkBV=@?>BD=>xDB`qbAGPmf>9�jbO¯�G¡%�yxU¢*��{*8�xrP�YIY3JCE²P]EGBVH"BD=NE	FIJ�ACBDf>ACBDJGBD=NEGBD?
;>JGFI=>q"Phæ²õNãiãNLbBDA�EGBut3³gfQPmAGP�H"BuEGBDA�fQPmJGJGFI=>qeFIJ	ACBDf>ACBDJGBD=NEGBD?�;@JGFI=>q^ZdaN;>A��cFI=>?@J»amZTý>õmé�õ
�®ërêÉëDé�LbBDA�EGFIxDBDJrÒ\aN=
EG9>BlxrP�YIYIFI=>qUJGFI?>BNR�fQPmAGP�H"BuEGBDA\f�P�JGJ�F_=@qKF_J}ACBDf>ACBDJGBD=NEGBV?�jbOWõNærêdô>õNãQû$äiç^P�=@?WõbærêÂô>õbãVû2ìmô>ê<LbBDA�EGFIxDBVJVR��»9@F_x�9"P�ACB
xDab=NEGACaNY7?>BDfgBD=>?@BV=NEUab=hEG9>Bwx]PmYIYkLbBDA�EGButo³kFI=�EG9>BXxrP�YIYIBD?�f>ACa*xDBD?>;>ACBNRQfQPmAGP�H"BuEGBDA�fQPmJGJGFI=>qeFIJ	ACBDf>ACBDJGBD=NEGBD?
jNOu�uì�é¼�1õNãQû$äiç1Pm=>?u�uìméÅ�®õbãVû2ìmô>ê>LNBVA�EGFIxDBDJrRN�»9>FIx²9�PmACBlxVaN=NEGACabYk?>BDfkBV=@?>BD=bE�aN="EG9>BUf>ACa*xDBD?>;>ACBN¹ºJ�BD=bEGA�O"LNBDA�Á
EGBut3{\8UxuEG;QP�Y[Á$F_="Pm=>?�ZdaNACH�PmYpÁ$FI=`LbBDA�EGFIxDBDJ»PmACB�FI=>xDYI;>?>BD?®ZdaNA�BuLbBDA�O�qNY_aNjQPmY*L�PmACFÂPmj>YIB�EG9QP�E�H�PDO1jkBK;>JGBD?�aNA
H"a*?>F[�QBD?�PmJ�PeACBDJG;>Y[Ela�Z´EG9>B`xrP�YIY7Pm=>?�ZdaNA	BuLNBVA�OhfQPmAGP�H"BuEGBDAD³*ZdabACH�PmY[Á§aN;*E�P�=@?�PmxuEG;QP�Y[Á$ab;*E�LNBDA�EGF_xDBDJUP�ACB
FI=>xDYI;>?>BD?�aN=>Y[O�ZdaNA	qNYIabjQPmYkL�P�ACFiPmj>YIBDJ»Pm=>?vfQP�AGPmH"BuEGBDACJ�EG9QP]EKH�PDO�jkB^H"a*?>F[�QBD?yPmJUP®ACBVJ�;>Y[E�amZ�EG9>BXxrP�YIY${
S$=bEGBDACf>ACa*xDBD?>;>AGPmYk?QP�E²P]Á���ar�·Pm=QP�Y[O*JGFIJ�FIJ&;>JGBD?®EGaX?>BuEGBVACH"FI=>B�EG9>BlfQPmAGP�H"BuEGBDA}LbBDA�EGFIxVBDJ&FI=>xDYI;>?>BD?eZdabA&BrP�x�9
f>ACa*xDBD?>;>ACB�£º«*R7�rªr¦${

¸�AGPm=>JGF[EGF[LbB"?>BDfkBV=@?>BD=>xDByBD?>qNBDJrRnxrPmYIY_BD?ðâ²ô �L�1õméÅ
�BD?>qNBDJrRnPmACBvP�?>?@BV?�ZdACaNH PmxuEG;QPmYpÁ$FI=�LbBDA�EGFIxDBDJsEGa
PmxMEG;�P�Y[Á§aN;*EXLbBDA�EGFIxVBDJeEGa�ACBDf>ACBDJGBD=NE®EGAGP�=>J�FpEGF[LNB��Qar�ò?@BVfkBD=>?>BD=>xDBDJ®?>;>B�EGa�xrP�YIYIBD?¼f>ACa*xDBD?>;>ACBDJr{�¸	9>BDJGB
BD?>qNBVJ���BDACB^aNACFIqbFI=QPmYIY÷O®xDabH"f>;cEGBV?h;>JGFI=>q"PeL�PmACFiP�EGFIaN=�aN=�EG9>BwEGBDx²9>=>FI±<;>BX;>JGBD?hEGa"xVaNH"f>;*EGB�EG9>B^JG;@jgaNA�Á
?>FI=QP]EGB»x�9QPmAGP�xuEGBDACFIJCEGFIx	qNAGP�f>9@J�a�Z�Pm=�P]ECEGACF_j@;*EGB»qNAGPmH"H�P�AD¹ºJ&=>ab=NEGBDACH"FI=QPmY_Jl£ ¥c«V¦§{%�	BDxDBD=bEGY[O<Rè��BDf>J�BuEr{\PmY${
?>BDJGxDACFIjgBD?hP^ZÉPmJCEGBDA»PmYIqbaNACF[EG9>H ZdabA�xVaNH"f>;*EGFI=>qeJG;>H"H�PmA�O"BD?>qbBDJX£¤«m¥�¦${n8 JG;>H"H�PmA�O�BD?>qNBKFIJ»Pm?>?>BD?hFpZ�P
fQP]EG9yamZ�xDaN=bEGACaNY$Ri�Qar��P�=@?�JG;>H"H�PmA�O�BD?>qNBVJ�But@FIJCEGJ¾F_=�EG9>B^xrPmYIY_BD?"f>ACa*xDBD?>;>ACB�ZdACabHzEG9@B`xDabACACBDJGfkab=@?>FI=>q
ZdaNACH�P�Y[Á§FI=®LNBVA�EGButhEGa®EG9>B^xDaNACACBDJGfgaN=>?>FI=>qeZdaNACH�P�Y[Á$ab;*E�LNBDA�EGBMt3{ � amEGBKEG9QP]E»EG9@BsPm?>?>F[EGFIab=�amZ�P®JG;>H"H�PmA�O
BD?>qNB�FI="f>ACa*xDBD?>;>ACBy¯ H�PDO1xDaNH"f>YIBuEGB»PXfQP�EG91ZdACabHzPwZdabACH�PmY[Á§FI=`LNBVA�EGBut"EGa®P`ZdaNACH�PmYpÁ$ab;cE�LbBDA�EGBut�FI=Ô¯®¹ºJ
¡%�yxeR*�»9@F_x�9�FI=�EG;>AC=yH�PMO�BD=QP�j@Y_BlEG9>BeP�?@?>F[EGF_aN=�amZTZd;>A�EG9>BDAlJG;>H"H�PmA�O"BV?@qbBDJ	FI=hf>ACa*xDBD?>;>ACBDJ�EG9QP]E»xrPmYIY¯®{

¡\ACa*xDBD?>;>ACB�?>BDfgBD=>?@BV=@xVB�qbAGPmf>9>J�PmACB	xDaN=>=>BDxuEGBV?eEGawZdabACH P�=�� �yx�;>JGFI=>qUEG9@ACBVBl=>Bu�¯�<FI=>?>J&a�Z3BD?>qNBVJVÒ
�b{lP®æ²õNãiãVBD?>qNB	FIJ}P�?>?@BV?eZdACaNH/BrPmx²9ex]PmYIY[Á§JGF[EGB´LbBDA�EGButsEGaKEG9@B	xDabACACBDJGfkaN=>?>FI=>qUf>ACa*xDBD?>;>ACBuÁ§BD=NEGA�OsLNBDA�EGBMt3³
­>{lPKý>õmé�õ
�®ërêÉëDéÅû$äiç^BD?>qNB»FIJ�Pm?>?>BD?®ZdACabH BrPmx²9�PmxMEG;�P�Y[Á§FI=XLbBDA�EGBut�P�E	Pwx]PmYIY>JGF[EGB�EGawEG9>BUxDabACACBDJGfkab=@?>FI=>q
ZdabACH�PmY[Á§FI=eLbBDA�EGBut�FI=�EG9>B`xrPmYIY_BD?�f@ACa*xVBD?>;@ACBb³>Pm=>?

�rÐ



�>{lP^ý>õméCõ��®ërêÉëDé¼û2ìmô>ê3BD?>qbBKFIJlP�?>?@BV?�ZdACabH B]Pmx²9�ZdabACH�PmY[Á§aN;*E&LbBDA�EGButyFI=�EG9@B`xrP�YIYIBD?"f>ACa*xDBV?@;>ACBKEGa®EG9>B
xVaNACACBDJGfkab=>?@F_=@qsPmxMEG;�P�Y[Á§aN;*E�LNBVA�EGButvP�E�EG9@B`xrP�YIY3JGF[EGBN{

ÊTFIqb;@ACB�«»J�9>ar�»J&Pm=^But>P�H"f>YIB&JCO*JCEGBDH/Pm=>?XEG9>B�xDabACACBDJGfkaN=>?>FI=>qK� �yxe{c�-S$=�ÊËFIqb;>ACB�«@RbPmJT��BDYIY*P�J´F_=XEG9>B
ACBDH�P�FI=>FI=>q��QqN;>ACBDJ&a�ZkEG9>BlfQP�fkBDADR�EG9>B�BD?>qbBDJ&ACBDf>ACBDJGBD=NEGF_=@q`xDab=NEGACaNY>?>BDfgBD=>?@BV=@xVBDJ�PmACB	JG9>aV�»=®;>=>YiPmjgBDYIBD?7³
PmY_YkJG;>x�9yBD?>qNBDJ���aN;>YI?�jkB`YiP�jkBDY_BD?¬(*2��� g{å�

S§=NEGBDACf>ACa*xDBD?>;>AGPmYQJGYIFIxDF_=@q	xrP�=®jkB	?>Bu�Q=@BV?"PmJnP�ACB]Pmx²9�P�j>FIYIF[E§O`f@ACabj>YIBDH�;>J�F_=@qUEG9>B�� �yx^R²¨C;>JCE�P�J}FI=TêdéCõ�Á
f>ACa*xDBD?>;>AGPmYQJGYIFIxDFI=>qUF_J}?>Bu�Q=>BD?�PmJ�P`ACBrPmx²9QPmj>FIYIFpE$O^f>ACaNj>YIBDH/;>J�F_=@qKEG9>BK¡%�yxe{b¸�9>B»J�Y_FIxDBDJ\aNj*E²PmFI=>BD?1;@JGFI=>q
EG9>FIJ&P�f>f@ACacPmx²9"PmACB�EG9>B�J²P�H"B�P�J´EG9>aNJGB	aNj*E²PmF_=@BV?e;>JGFI=>qU��BDF_J�BVAD¹ºJ�FI=NEGBDACf>ACa*xDBD?>;>AGPmYpÁ$JGYIFIxVF[=>q�H"BMEG9@a*?y£º�c©M¦§{
ñlar��BuLbBDADR�9>FIJ�Pmf>f>ACa<P�x�9`?>a*BDJT=>amETf>ACa*?>;@xVB�J�Y_FIxDBDJkEG9QP�E}P�ACB�PmJ7f>ACBDxDF_J�B¾PmJTfkabJ�JGFIj>YIBbRujgBDxrPm;>JGB&F[ETxVaN=>JGFI?>BDACJ
fQP]EG9>JKFI=vEG9>B®qbAGPmf>9vEG9QP]E^PmACBs=>amEKfgaNJGJGFIj>YIB`But*BDxD;*EGFIab=vfQP]EG9>Jr{^Ê@abAKBut>P�H"f@Y_BNR>EG9@BVACB®FIJKP�fQP]EG9�FI=vEG9>B
qNAGP�f>9"J�9>ar�»="FI=�ÊËF_qN;>ACBU«KZdACaNH EG9>B	LNBDA�EGBMt�amZ7f>ACa*xDBD?>;>ACB£ë/×iß�G�YÂPmjkBVYIBD?¼�XÿzNQPeÒï�µÆ$�zI�¢KEGaXEG9>BlLbBDA�EGBut
amZdë/×iß�GWYiPmjgBDYIBD?Ñ�öß&Òï�.ìAí�îÅS${¤¢Ìñlar��BuLbBDADR>EG9@F_J�fQP]EG9�xDaNACACBDJGfgaN=>?>J¾EGa"f>ACa*xDBD?>;>ACB±ï�ÕiÕ®jkBVFI=>q®xrPmY_YIBD?�jNO
f>ACa*xDBD?>;>ACB£ïeR<j>;*E	ACBuEG;>AC=>FI=>qeEGaef>ACa*xDBD?>;>ACB��iG¨��Ò5Ó*I3Ó*GzÙMR<�»9@F_x�9�FIJ�=>amE�fgaNJGJGFIj>YIBN{7¸	9>BUL�PmYI;>B»amZ�ß}P�ZiEGBDA
EG9>B"xrPmY_YËEGayf@ACa*xVBD?>;@ACB»ï:FIJ`FI=>?@BVfkBD=>?>BD=NE`a�Z�EG9@B®L�P�YI;>B®amZ»Æ$�aIÎjgBuZdaNACBsEG9@B"x]PmYIY$RoPm=>?�JGa�EG9>B®LbBDA�EGBut
YiP�jkBDYIBV?��XÿzNQPÌÒQ�ÀÆ$�aI�¢�JG9>aN;>YI?�=>a�E®jkB�FI=>xDYI;>?>BD?�FI=�EG9>BhJGYIFIxVB®�lF[EG9ÑACBDJGfkBDxuEsEGaWEG9@B�LNBVA�EGBut¬YiP�jkBDY_BD?
�öß}Òï�:ìAí�îÅSi¢"ÊËF_qN;>ACB`�eJG9>aV�»J�EG9@F_J�JGYIFIxVB���{
¸�aKP�x�9>FIBuLbB�H"aNACB�f>ACBDxDFIJGB�FI=bEGBDACf>ACa*xDBD?>;>AGPmY*JGYIFIxDBVJVRmPm=eF_=NEGBDACf>ACa*xDBD?>;>AGPmY*JGYIFIxVB&�lF[EG9sACBDJGfkBDxME´EGaKLbBDA�EGBut

Æ"FIJ`xDaNH"f>;*EGBD?¼;@JGFI=>q�E$��aWfQPmJGJGBDJ`arLNBDAKEG9>B�qNAGP�f@97{��<;>H"H�PmA�OWBD?>qbBDJXfgBDACH"F[E`H"arL*FI=>qyPmxDACabJGJXPyxrPmYIY
JGF[EGB��»F[EG9>aN;*E�9QPDL*FI=>q`EGae?>BDJGxDBD=>?�FI=NEGa^EG9@BKx]PmYIYIBV?®f>ACa*xDBD?>;>ACBN³NEG9<;>JrR<EG9>BDACBKFIJ�=>as=@BVBD?�EGas�mBVBDf�EGAGP�x��"a�Z
xrP�YIYIFI=>q®xDab=NEGBut<E`BMt*f>YIFIxDF[EGYpO�EGa�BD=>JG;>ACBeEG9QP]E`aN=>Y[O�YIBDqcPmYTBut*BDxV;cEGF_aN=vfQP]EG9>J^PmACB^EGAGPDLNBDACJGBD?7{ÃR�amEG9WfQPmJGJGBDJ
aNfgBDAGP]EGB1aN=WEG9>B��è�yxeR3EGAGPDLbBDACJGFI=>q�BV?@qbBDJKEGah�Q=>?�EG9>B®JGBuE^amZ�LbBDA�EGFIxVBDJKEG9�P�E^xrPm=�ACBrP�x�9¼P�qbF[LbBD=�J�BMEXa�Z
LbBDA�EGFIxDBDJ^P�YIaN=>q�xDBDA�E²PmF_=��cFI=>?@J`a�Z�BV?@qbBDJr{"S$=*ZdabACH�PmYIY[OcRkF[Z»Æ®FIJ`FI=�f>ACa*xDBD?>;>ACB�kzEG9@BV=5fQPmJGJ"�"FI?>BD=bEGF[�QBDJ
LbBDA�EGFIxDBDJ^EG9QP]E®ACB]Pmx²9ÌÆhP�=@?ÑPmACB�BDF[EG9>BDA^FI=Ük�F[EGJGBDY[Z	abAXf>ACa*xDBD?>;>ACBDJ^EG9�P�E��ÂEGAGP�=@JGF[EGFpLNBDYpOQ�UxrPmYIYÂks{�¸	9>B
EGAGPDLNBVACJ�P�Y7FI=�f�P�JGJw�K?>a*BDJ	=>amE»?>BDJGxDBD=>?�F_=NEGa"f>ACa*xDBD?>;>ACBDJ�x]PmYIYIBV?"jNO^k/aNA�F[EGJ	xrPmY_YIBDACJr{�¡´P�JGJl­®FI?>BD=bEGF[�QBDJ
LbBDA�EGFIxDBDJ`FI=Wx]PmYIYIBV?vf>ACa*xDBD?>;>ACBDJKEG9�P�E^FI=>?@;>xDB^EG9>B"J�;>H"H�P�A�OhBD?>qbBDJ`;@JGBD?WEGayH"aVLbB®P�xDACaNJGJKxrP�YIY�J�FpEGBDJKFI=
fQPmJGJ`�N{

¸	9>BhEGAGPDLNBVACJ�P�YUFI=ÌfQPmJGJW�vJCE²P�A�EGJ1ZdACabH ÆWPm=>?�qNa*BDJ"jQPmx²�N�	P�AC?@J��ÂZdACabH E²PmACqNBME"EGa�JGaN;>ACxDB��®P�YIaN=>q
�Qar�òBD?>qNBDJrR�xDaN=bEGACaNY�BD?>qNBDJrR�xrP�YIY&BD?>qNBVJVR\JG;>H"H�PmA�O�BD?>qNBVJVR\P�=@?Ñf�P�AGPmH"BuEGBVA�Á$FI=�BD?>qbBDJrR}j>;*EhçgìNê�P�YIaN=>q
fQPmAGP�H"BuEGBDA�Á§aN;*E�BD?>qNBVJV{�¸	9>BUEGAGPMLbBDACJ²PmYoFI=�f�P�JGJ�­^JCE²PmA�EGJ�ZdACaNHzP�YIY�LbBDA�EGFIxDBVJ¾ACB]Pmx²9@BV?�FI=�fQPmJGJK�KP�=>?�qba*BDJ
jQPmx²�N�	PmAC?>J^PmY_aN=>q¬�QaV� BD?>qNBVJVRoxDaN=bEGACaNY}BV?@qbBDJrRkJG;>H"H�PmA�OyBD?>qNBVJVRËPm=>?�fQPmAGPmH"BMEGBDA�Á$ab;*EUBD?>qNBVJVRoj>;cE�çgìNê
PmY_aN=>q"xrPmY_Y$R>aNAUfQP�AGPmH"BuEGBDA�Á§FI=yBD?>qNBDJr{K¸	9>BeACBDJG;>Y[EKa�Z�Pm=WF_=NEGBDACf>ACa*xDBD?>;>AGPmY�JGYIFIxDB`xDab=@JGFIJCEGJ»amZ}EG9>B®JGBuEGJKa�Z
LbBDA�EGFIxDBDJKBV=@xVaN;>=NEGBDACBD?�?>;>ACFI=>q�jNOWfQPmJGJ®�1Pm=>?WfQPmJGJK­@RËPm=>?vEG9>B®JGBuEKa�Z�BD?>qNBDJ�FI=>?@;>xDBV?WjNOvEG9>FIJULbBDA�EGBut
JGBuEr{�8 ��aNAC�<Y_FIJCE^PmYIqbaNACF[EG9>H�ZdabAK��=>?>FI=>q�EG9>B"LbBDA�EGFIxDBDJ^amZ»P�=5FI=bEGBDACf>ACa*xDBD?>;>AGPmY&JGYIFIxVBeFIJ`JCE²P]EGBD?¼FI=�£ ¥c«V¦§{
¸	9@B��ÂZd;>YIY´jQP�x��N�	P�AC?g��FI=NEGBDACf>ACa*xDBV?@;>AGP�Y´JGYIFIxVBKamZ�qbAGPmf>9Y; �lFpEG9WACBDJGfkBDxuE�EGa1LbBDA�EGBut�JGBuEL�¾Rk?>BD=>a�EGBD?WjNO
�gÖ,ß��]Ó��°;eîÅ�&��RgxDab=@JGFIJCEGJ�a�Z´EG9>B`JGBuEGJ�a�ZTLNBDA�EGF_xDBDJ	FI?>BD=NEGF[�QBD?�jNOyf�P�JGJ��^P�=>?�fQPmJGJ»­@R>P�=>?�EG9>B`J�BMEla�Z´BV?@qbBDJ
FI=>?>;>xDBD?�jNO�EG9@F_J¾LbBDA�EGButyJGBuEr{

�9Ö,ß���Ó��°;^î]�&�nF_J�PwJG;>j>qNAGPmf>9�amZ9;e{\ñlar��BuLbBDADR*;>=>YIFI��BlFI=bEGAGPmf>ACa*xDBD?>;>AGPmYgJ�Y_FIxDFI=>q�R�FpE�H�PDO"jkBUF_=cZdB]PmJGFIj>YIB
��äÉÿIë�ÿ[R\F[E^H�PMO¼=>amEsjkB�EG9>By�è�yxòamZ�Pm=NO�JCO*JCEGBDH���{v¸	9>B�f@ACabj>YIBDH PmACFIJGBDJK�»9>BD=��gÖ,ß��]Ó��°;eîÅ�&�^FI=>xDYI;>?>BDJ
H"FIJGH�P]EGx²9>BD?`fQPmAGPmH"BMEGBDACJrÒ7?>F[Ä3BDACBV=NE&xrP�YIY[Á§JGF[EGBDJ7aN=�PUf@ACa*xVBD?>;@ACB»FI=>xDYI;>?>B�?>F[Ä3BDACBV=@xVB¾fQP�AGPmH"BuEGBDACJr{T¸	9>BDACB

��©



ð ðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpðpð
procedure Main

sum := 0
i := 1
while i < 11 do

call A (sum, i)
od
print(sum)

end

procedure A (x, y)
call Add (x, y)
call Increment (y)

return

procedure Add (a, b)
a := a + b

return

procedure Increment (z)
call Add (z, 1)

return

ENTER Main

sum := 0 i := 1 while i < 11

call A

Output (sum)

xin := sum yin := i sum := xout i := yout

ENTER A

call Addx := xin y := yin call Inc xout := x yout := y

ain := x bin := y x := aout zin := y y := zout

ENTER Inc

z := zin call Add zout := z

ain := z bin := 1 z := aout

ENTER Add

a := ain b := bin a := a + b aout := a

Edge Key
control

intraprocedural flow
(loop-independent)

| intraprocedural flow
(loop-carried)

summary

call,
parameter-in,
parameter-out
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ò òpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpòpò
procedure Main

i := 1
while i < 11 do

call A (i)
od

end()

procedure A (y)
call Increment (y)

return

procedure Add (a, b)
a := a + b

return

procedure Increment (z)
call Add (z, 1)

return

ENTER Main

i := 1 while i < 11

call A

yin := i i := yout

ENTER A

y := yin call Inc yout := y

zin := y y := zout

ENTER Inc

z := zin call Add zout := z

ain := z bin := 1 z := aout

ENTER Add

a := ain b := bin a := a + b aout := a

Edge Key
control

intraprocedural flow
(loop-independent)

| intraprocedural flow
(loop-carried)

summary

call,
parameter-in,
parameter-out
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Statement
Number Programý ýhýhýhýhýhýhýhýhýhýhýhýhýhýhýhýhýhýhýhýhýhýhýhý

1 read(N)
2 for i = 1 to N do
3 a = 2
4 if c1 then
5 if c2 then
6 a = 4

else
7 a = 6

fi
fi

8 z = a
od

9 print(z)

Execution History 1
Input N =1, c1 and c2 both true. <11 , 21 , 31 , 41 , 51 , 61 , 81 , 22 , 91>

Execution History 2
Input N =2, c1 and c2 false on the first iteration and true on the second.
<11 , 21 , 31 , 41 , 81 , 22 , 32 , 42 , 51 , 61 , 82 , 23 , 91>
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read(N)
for i = 1 to N do

a = 2
od

Execution history of slice

<11, 21, 31, 22, 32>
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Slice 1: slice on z at s 9 for the input N =1, where c1 and c2 both true:

static slice contains s 1−s 9

dynamic slice (marking nodes) contains s 1−s 6 , s 8 , s 9

dynamic slice (marking edges) contains s 1 , s 2 , s 4−s 6 , s 8 , s 9

Slice 2: slice on z at s 9 , for input N =2, where c1 and c2 false on the first iteration and true on the second:
static slice contains s 1−s 9

dynamic slice (marking nodes) contains s 1−s 6 , s 8 , s 9

dynamic slice (marking edges) contains s 1−s 6 , s 8 , s 96�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6�6
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