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DJ5+ P*(%b','+4/(%&)()&U,'+jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj+BBB+

DJ5JB++],L),/-+#,'+U,-'(*)'+,*)"/-(*)+%,+!"*)+Z,%$+ jjjjjjjjjjjjjjjjjjjjjj+BBB+



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ T+

+

DJ5J5++],L),/-+#,+%(+L"38,+#,+!"3&*+jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj+ BB5+

DJ5Ja++],L),/-+#,+%(+S"&*),+,)+#,+%(+K"38,+ +jjjjjjjjjjjjjjjjjjjjjj+ BBa+

DJ5Je++],L),/-+#/+L&-4/,+0%(L&(&-,+#/+Z%(L&,-+#,+d(-8"**,&-,+,)+#/+Z%(L&,-+#,'+

^'(/#,-b'+ jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj+ BBe+

DJ5JI++],L),/-+#/+!"*)+<"/0,+,)+#/+S&L+ +jjjjjjjjjjjjjjjjjjjjjjjj+ BBI+

DJa+ d&'L/''&"*+#,'+-$'/%)()'+ jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj+ BBk+

DJaJB++]b*)M7',+#,'+-$'/%)()'+ jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj+ BBk+

+ jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj+ BBk+

DJaJa+ 6,'+%&3&),'+#,+S;<Q+jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj+ BBC+

+jjjjjjjjjj+ B5H+

kJ+ K"*L%/'&"*+jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj+ B5a+

kJ+ K"*L%/'&"*+jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj+ B5I+

kJB+ K"*L%/'&"*'+0$*$-(%,'jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj+ B5I+

kJ5+ S,-'.,L)&U,'+#,'+-,LM,-LM,+ jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj+ B5D+

TJ+ <$N$-,*L,'+ jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj+ B5T+

CJ+ P**,9,'+jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj+ Be5+

P**,9,+R+ jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj+ Be5+

!"#$%&'%()'*+,%-.%/012"&'*%(-3'+ jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj+ Be5+

P**,9,+RR+jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj+ Bee+

P**,9,+RRR+ jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj+ Bee+

+

+ +



+ ^(8%,+#,'+&%%/')-()&"*'+

+

C+ +

+

)'(.+&/+#&,..$#)!'),1-#&
+

F&0/-,+RRJBf+)/**,

+JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+5D+

F&0/-,+RRJ5f+."/U"&-+.-$#&L)&N+,)+."/U"&-+,9.%&L()&N+#,'+3"#7%,'+,*U&-"**,3,*)(/9++JJJJJJJ+5T+

F<;[K>+OBCCDXJ++JJJJJJJJJJJJJJJJJJ+aD+

#,+6P!QR;6A5HHDX++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+ak+

[?;^@6R+=+Z<`Q;<A+

5HHIXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+aC+

L"*&4/,+#/+Z"/-#+#,+%(+S%m*,+#(*'+%(+<$',-U,+#,+%(+S&,--,/',+OG(/#X+OSM")"'+f+d;6P6?n;A+

#(*'+!?<P<d+;^+P6JA+5HHCXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+eB+

$8"/%&'+N- !?<P<d+;^+P6JA+5HBHXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+ea+

$8"/%&'+#,+3"*)(0*,+OSM")"'+f+6P!QR;6A+*"),'+#,+L"/-'XJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+ee+

F&0/-,+RRRJkf+%,+0%(L&,-+-"LM,/9+'.,L)(L/%(&-,+#/+U,-'(*)+["-#V;')+#/+Z&%.&*+S,(cA+(/+

K"%"-(#"+OSM")"+f+Q?Q+o;Q]^;<XJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+eI+

+f+d;6`RZRA+

5HBBXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+eD+

F&0/-,+RRRJCf+-$.(-)&)&"*+#,'+'$#&3,*)'+0,%$'+#(*'+%(+3(-0,+.-"0%(L&(&-,+#/+<&)"-#+,)+#,+

,+Od;6P6?n;A+5HHeXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+ek+

F&0/-,+RRRJBHf+3(-0,+.-"0%(L&(&-,+#,'+<"0*,'+O!(''&N+#/+!"*)+Q%(*LX+#(*'+%(4/,%%,+/*,+

%(*0/,+0%(L&(&-,+L"/U,-),+#,+8%"L'+,')+"8',-U(8%,+O`^@A+5HBBXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+eT+

F&0/-,+RRRJBBf+#,'+N"-3,'+#,+N%/(0,+1+!"))(+Q%(*)',+#(*'+%,+G(%+#,+!"&-b+O`^@A+5HB5+&*+

.-,.JXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+eC+

F&0/-,+RRRJB5f+,9),*'&"*+."),*)&,%%,+#/+.,-0$%&'"%+#,+%(+-$0&"*+#/+K"-U()'LMVF/-'LM,%%('+1+

:;66;<A+BCC5XJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+Ie+

S;<!P!PS+O[n;[>`R]A+5HHIXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+II+

F&0/-,+RRRJBe+f+L"*L,.)&"*+'LM$3()&4/,+#,'+3"#/%,'+#,+S;<!PQP6+O]^?K:;<V!R^^P@+;^+P6JA+

5HH5XJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+ID+

F&0/-,+RRRJBI+f+3"#$%&'()&"*+#,+%(+!P<]^+#(*'+%,'+.(-"&'+-"LM,/','+."/-+%,'+'&),'+#/+

K"-U()'LM+,)+#/+g/*0N-(/Y"LM+OZ<`Q;<+;^+P6JA+5HHeXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+Ik+

F&0/-,+ A+5HHIXJ++JJJJJJJJJJJJ+IT+



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ BH+

+

A+5HHIXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+IT+

F&0/-,+RRRJBT+f+(.,-p/+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+."/-+%(+-$0&"*+#/+!"*)+Z,%$J+6(+\"*,+

#$%&3&)$,+,*+-"/0,+&*#&4/,+L"33,*)+L,)),+L(-),+*,+)&,*)+.('+L"3.),+#,+%(+#&')-&8/)&"*+

()b.&4/,+#/+.,-0$%&'"%+#(*'+%,'+$8"/%&'+O?F;GA+5HHIXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+IC+

F&0/-,+RRRJBC+f+3"#7%,+#,+-$. >P<<R]+;^+

P6JA++5HHaXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+DH+

F&0/-,+RRRJ5H+

M$3&'.M7-,'+["-#+,)+]/#+O?;6:;+=+@>P[Z+E+5HHeXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+DB+

F&0/-,+RRRJ5B+f+N"*L)&"**,3,*)+'LM$3()&4/,+#/+K?`SV gP[]]?[+=+

:P<6Q;<ZE+5HHBXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+D5+

F&0/-,+RRRJ55+f+(..%&L()&"*+#/+K?`SV!"#,%+."/-+%(+#$),-3&*()&"*+#,'+),3.$-()/-,'+#/+'"%+

]K>;<6;<+=+>?;6@6;A+5HBBXJ+JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+D5+

F&0/-,+RRRJ5a+ ,+%(+L"/LM,+(L)&U,+,)+#,+%(+*,&0,+(/+]LM&%)M"-*+

]K>;<6;<+;^+P6JA+5HBBXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+Da+

F&0/-,+RGJB+f+%"L(%&'()&"*+#,+%(+N,/&%%,+<"'(8%(*LM,+ON"*#+#,+L(-),+f+]_&'')"."XJ++JJJJJJJJJJJJJ+DC+

F&0/-,+RGJ5+f+(.,-p/+#,+%(+L(-),+)"."0-(.M&4/,+O]_&'')"."XJ+JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+DC+

F&0/-,+RGJa+f+(. JJJJJJJJ+kH+

F&0/-,+RGJe+f+L(-),+#,'+.-$L&.&)()&"*'+(**/,%%,'+3"b,**,'+,*+]/&'',+O!$)$"'/&'',XJ++JJJJ+kH+

F&0/-,+RGJI+f+%,+',L),/-+#/+!"*)+Z,%$+ON"*#+#,+L(-),+f+]_&'')"."XJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+kB+

F&0/-,+RGJD+f+%,+',L),/-+#,+%(+K"38,+#/+!"3&*+ON"*#+#,+L(-),+f+]_&'')"."XJ++JJJJJJJJJJJJJJJJJ+k5+

F&0/-,+RGJk+ +f+]_&'')"."XJ+

+JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+k5+

F&0/-,+RGJT+f+',L),/-+#,'+0%(L&,-'+#,+d(-8"**,&-,+,)+#,'+^'(/#,-b'ON"*#+#,+L(-),+f+

]_&'')"."XJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+ka+

F&0/-,+RGJC+ +f+]_&'')"."XJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+ka+

F&0/-,+RGJBH+f+%(+%&3&),+%&*$(&-,+,*)-,+#,/9+0-"/.,'+#,+#"**$,'+#(*'+/*+,'.(L,+[V

:P[;G]:R+;^+P6JA+5HHCXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+kk+

F&0/-,+RGJBB+ +

:P[;G]:R+;^+P6JA+5HHCXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+kT+

F&0/-,+RGJB5+

:P[;G]:R+;^+P6JA+5HHCXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+kT+

F&0/-,+RGJBa+

:P[;G]:R+;^+P6JA+

5HHCXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+TB+



+ ^(8%,+#,'+&%%/')-()&"*'+

+

BB+ +

+

F&0/-,+RGJBe+f+(.,-p/+#/+LM(*0,3,*)+[V#&3,*'&

:P[;G]:R+;^+P6JA+5HHCXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+Ta+

F&0/-,+RGJBI+

:P[;G]:R+;^+P6JA+5HHCXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+TI+

F&0/-,+RGJBD+

>P!;6A+5HHCXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+TD+

F&0/-,+RGJBk+ S6P^^A+BCCCXJ++JJJJJJJJJJJJJJJJJJ+Tk+

F&0/-,+GJB+ +JJJJJJJ+CH+

F&0/-,+GJ5+

/)&%&'$J+++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+CB+

F&0/-,+GJa+f+(.,-p/+#,+%(+L(-),+#,'+(%)&)/#,'+&''/,+#/+![^J+++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+C5+

F&0/-,+GJe+f+(.,-p/+#,+%(+L(-),+#,'+),3.$-()/-,'J+++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+C5+

F&0/-,+GJI+f+(.,-p/+#,+%(+L(-),+#,'+"-&,*)()&"*'+&''/,+#/+![^J+++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+Ce+

F&0/-,+GJD+f+(.,-p/+#,+%(+L(-),+#,+%(+-(#&()&"*+'"%(&-,+&''/,+#/+![^J+++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+Ce+

F&0/-,+GJk+f+(.,-p/+#,+%(+L(-),+#,'+.,*),'+&''/,+#/+![^J+++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+CI+

F&0/-,+GJT+f+'LM$3(+#,+%(+L"/-8/-,+#/+),--(&*+L(-(L)$-&'(*)+/*+$8"/%&'J+++JJJJJJJJJJJJJJJJJJJJJJJ+CI+

F&0/-,+GJC+f+(.,-p/+#,+%(+L(-),+#,+%(+L"/-8/-,+#/+),--(&*J+++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+CD+

F&0/-,+GJBH+f+(.,-p/+#,+%(+L(-),+#,+%(+U$0$)()&"*+,)+#,'+'/-N(L,'+1+L"/U,-)/-,+3&*$-(%,A+

&''/,'+#,+%(+L"/LM,+#,'+'/-N(L,'+.-&3(&-,'+#,+]_&'')"."J++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+CD+

F&0/-,+GJBB+f+(.,-p/+#,+%(+L(-),+#,'+0%(L&,-'+,)+#,'+3(-0,'+.-"0%(L&(&-,'J+++JJJJJJJJJJJJJJJJJJJJJ+Ck+

45672/#8&9:#;#<=/2>7#3/#,<#+<2)/#3/*#,<+*#/)#3/*#?(@/*#AB)5/*&+JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+CT#

F&0/-,+GJBa+f+(.,-p/+#,+%(+L(-),+#,'+0%(L&,-'+-"LM,/9J++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+CT+

F&0/-,+GJBe+f+(.,-p/+#,+%(+L(-),+#,'+$8"/%&'+,)+#,'+.(-"&'+-"LM,/','J++JJJJJJJJJJJJJJJJJJJJJJJJJJJ+BHB+

F&0/-,+GJBI+f+(.,-p/+#,+%(+L(-),+#,'+0%(L&,-'+-"LM,/9+,)+#,'+'&),'+&*U,')&0/$'+JJJJJJJJJJJJJJ++BH5+

F&0/-,+GJBD+

%(+<"'(8%(*LM,J++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+BHa+

F&0/-,+GJBk+

U(-&(8%,'J++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+BHe+

F&0/-,+GJBT+f+L(-),+#,'+U(%,/-'+-,')&)/$,'+.(-+%(+N"*L)&"*+#,+#$L&'&"*J+q/,%4/,'+,9,3.%,'+

&*#&4/(*)+%(+.-$',*L,+"/+(8',*L,+#,+.,-0$%&'"%+,')+"8',-U(8%,+f+%,'+0%(L&,-'+-"LM,/9+

(L)&N'+OPXA+%,'+$8"/%&'+OQXA+%,'+%(L'+OKXA+%,'+0%(L&,-'+OdXA+%,'+3(-0,'+.-"0%(L&(&-,'+O;XA+,)LJ++BHk+

F&0/-,+GJBC+f+L(-),+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+."),*)&,%%,+#(*'+%,'+N"-3()&"*+

+

+JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ++BHT+



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ B5+

+

F&0/-,+GJ5H+f%,+3"#7%,+)"."L%&3()&4/,+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+#(*'+%,'+.(-"&'+

-"LM,/','A+4/&+',-(+.(-+%(+'/&),+&*)$0-$+(/+-$'/%)()+#,'+]G!J++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+BHC+

F&0/-,+GJ5B+ /+.,-0$%&'"%+(%.&*+."/-+%(+)")(%&)$+#,+%(+

+JJJJJJJJJJJJJJ+BBB+

F&0/-,+GRJB+f+L(-),+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+#/+',L),/-+#/+!"*+Z,%$J++JJJJJJJJJJJJJJJJJ+BBI+

F&0/-,+GRJ5+f+L(-),+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+#/+',L),/-+#,+%(+K"38,+#,+!"3&*J++ BBD+

F&0/-,+GRJa+ +JJJ+BBk+

F&0/-,+GRJe+f+L(-),+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+#/+',L),/-+#/+L&-4/,+0%(L&(&-,+#/+Z%(L&,-+

#,+d(-8"**,&-,+,)+#/+Z%(L&,-+#,'+^'(/#,-b'J++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+BBT+

F&0/-,+GRJI+ +JJJJJJJJJJJJ+BBC+

F&0/-,+GRJD+f+L(-)"0-(.M&,+#,'+#,/9+0%(L&,-'+-"LM,/9+,*+(3"*)+#/+S&L+ +JJJJJJJ+B5H+

F&0/-,+GRJk+f+L"3.(-(&'"*+#,'+3"#7%,'+#,+-$.(-)&)&"*+#/+.,-0$%&'"%+!V?F;G+,)+S;<Q+."/-+

%,+',L),/-+#/+!"*)+Z,%$J++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+B55+

F&0/-,+GRJT+f+L"3.(-(&'"*+#,'+3"#7%,'+#,+-$.(-)&)&"*+#/+.,-0$%&'"%+!V?F;G+,)+S;<Q+."/-+

+JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+B55+

F&0/-,+GRJC+

3"#7%,+."/--(&)+r)-,+/)&%,+OSM")"'+f+s<"0,-'++O0(/LM,XA+d,%/&0&O#-"&),XJ+JJJJJJJJJJJJJJJJJJJJJ+B5I+

+

^(8%,(/+RRRJR+f+L(-(L)$-&')&4/,'+.-&*L&.(%,'+#,'+0%(L&,-'+-"LM,/9+&*)(L)'+,)+N"''&%,'+OSM")"+f+

d;6`RZRA+5HBBXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+eD++

^(8%,(/+RRRJRRf+'b*)M7',+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+#(*'+.%/'&,/-'+)b.,'+

+JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+IH+

^(8%,(/+RRRJRRRf+3"#7%,+)"."VL%&3()&4/,+#,'+%&3&),'+&*N$-&,/-,'+#/+.,-0$%&'"%+O."''&8%,+"/+

>P;Q;<6RA+BCCDXJ++Ia+

^(8%,(/+RRRJRG+f+(.,-p/+#,'+L(-(L)$-&')&4/,'+#,+.%/'&,/-'+3"#7%,'+,)+%,/-+(#(.)(8&%&)$+1+

]KPS?@@PA+5HHTXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+Da+

^(8%,(/+RGJR+f+3()-&L,+#,+L"*N/'&"*+#,'+&*')(*L,'+"8',-U

:P[;G]:R+;^+P6JA+5HHCXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+TI+

^(8%,(/+GJR+f+(.,-p/+#/+Y,/+#,+#"**$,'+/)&%&'$+."/-+%(+-$(%&'()&"*+#/+3"#7%,J++JJJJJJJJJJJJ+BHa+

^(8%,(/+GJRR+ +JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+BHI+

^(8%,(/+GJRRR+f+(%)&)/#,'+3&*&3(%,+."/-+%,'4/,%%,'+#/+.,-0$%&'"%+,')+"8',-U(8%,+#(*'+%,'+

.(-"&'+-"LM,/','+OS;<!?]A+5HHCXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+BHT+

^(8%,(/+GRJR+f+%,'+L(-(L)$-&')&4/,'+#,+%(+3,&%%,/-,+'&3/%()&"*+#,+S;<QJ++JJJJJJJJJJJJJJJJJJJJJJJJ+BBa+

+

Z-(.M&4/,+GJR+f+$U"%/)&"*+#,+%(+!PP^+."/-+%(+')()&"*+#,'+P)),%('J++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+Ca+



+ ^(8%,+#,'+&%%/')-()&"*'+

+

Ba+ +

+

Z-(.M&4/,+GJRR+f+%(+#&')-&8/)

>&')"N&)J++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+CC+

Z-(.M&4/,+GJRRR+f+%,'+%&3&),'+#,'+3"-.M"%"0&,'+.-"."'$,'+.(-+>&')"N&)J++JJJJJJJJJJJJJJJJJJJJJJJJJ+BHH+

Z-(.M&4/,+GJRG+

L"3.-$M,*'&"*+#,'+U(-&(8%,'+'&0*&N&L()&U,'+."/-+%(+-$.(-)&)&"*+#/+.,-0$%&'"%JJ++JJJJJJJJJJJJJ+BHI+

Z-(.M&4/,+GJG+f+(%)&)/#,'+3&*&3(%,+."/-+%,'4/,%%,'+#/+.,-0$%&'"%+,')+"8',-U(8%,+#(*'+%,'+

.(-"&'+-"LM,/','+."/-+%,'+T+"-&,*)()&"*'+OS;<!?]A+5HHCXJ++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+BHT+

Z-(.M&4/,+GJGR+f+#&')-&8/)&"*+#,+%(+.-"8(8&%&)$+L(%L/%$,+."/-+%(+)")(%&)$+#,'+.&9,%'+#/+

-('),-J++JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+BBH+

Z-(.M&4/,+GRJR+f+BH+L"/-8,'+<?K+#/+Y,/+#,+#"**$,'+#&U&'$+,*+BDHHtBDHHt5THH+,9,3.%,'

+JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+BBe+

+

Q"u),+GJR+f+-(..,%+)M$"-&4/,+'/-+%,'+N"-3/%,'+#,+Q?`v^+OBCTIX+JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ+Ca+

+

+ +
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+ BJ+R*)-"#/L)&"*+

+

BI+ +

+

232& 4!1(."%'),5$+&6"-"!'.+&

/*+ #,'+ .-&*L&.(/9+ #$N&'+ #/+ 5B73,+ '&7L%,J+ 6,'+ 3"#7%,'+ L%&3()&4/,'+ .-$#&',*)+ /*,+

),3,*)+

#,'+U(%,/-'+4/&+"*)+L(-(L)$-&'$+%,+#,-*&,-+'&7L%,+ORSKKA+5HHBXJ+6,'+LbL%,'+$*,-0$)&4/,'+,)+

Mb#-"%"0&4/,'+ ',-"*)+ .(-)&L/%&7-,3,*)+ )"/LM$'+ .(-+ L,'+ $U"%/)&"*'J+ Q&,*+ 4/,+

.M$*

5HHBXJ+ F"-),3,*)+.-$',*),+1+L,'+ %()&)/#,'+,)+$)(*)+/*,+#,'+L"3."'(*),'+3(Y,/-,'+#/+

(/)(*)+)"/LM$'+4/,+%,'+-$0&"*'+."%(&-,'J+6,+-,L/%+#,'+0%(L&,-'+#,+3"*)(0*,A+(&*'&+4/,+%(+

#$0-(#()&"*+ )M,-3&4/,+ #/+ .,-0$%&'"%+ (%.&*+ '"*)+ #$Y1+ $U&#,*)'+ OQ;[R]^?[+ =+ >P;Q;<6RA+

5HHB+E+ZR;KA+5HH5XJ+`*,+$)/#,+3,*$,+.(-+%,+C(2,3#D,<+5/2#'(@5)(25@6#E/2F5+/+OoZ!]X+(+

'/8&+ /*+ -,)-(&)+ L"*'&#$-(8%,J+ d(*'+ L,-)(&*'+ L('A+ &%'+ "*)+3r3,+ L"3.%7),3,*)+ #&'.(-/'+

()/-,'+

]K>;<<;<+ !"# $%&+ O5HHIX+ "*)+ 3"*)-$+ /*,+ #&3&*/)&"*+ '&0*&N&L()&U,+ #,'+ .-$L&.&)()&"*'+

*,&0,/','+,*+8('','+(%)&)/#,'A+$0(%,3,*)+())-&8/$,+(/+-$LM(/NN,3,*)+L%&3()&4/,J++

+

`*,+L"--,'."*#(*L,+'&3&%(&-,+(+$)$+"8',-U$,+."/-+%,'+3,'/-,'+#,+%(+),3.$-()/-,+#/+'"%+

0,%$+,*+.,-3(*,*L,+ O>P<<R]+;^+P6JA+5HHaXJ+6,'+(/),/-'+ &*#&4/,*)+4/,+#,'+ ),3.$-()/-,'+

#,+.%/'+,*+.%/'+LM(/#,'+',+)-(#/&',*)+.(-+/*,+(/03,*)()&"*+#,'+&*')(8&%&)$'+#,+U,-'(*)'+

4/&+ .-"U"4/,*)+ /*,+ (/03,*)()&"*+ #,'+ -&'4/,'+ (''"L&$'+ (/9+ $8"/%,3,*)'+ ,)+ (/9+

0%&'',3,*)'+#,+ ),--(&*J+6(+.-"8%$3()&4/,+#,+ %(+#$0-(#()&"*+#/+.,-0$%&'"%+(%.&*+#(*'+ %,+

OdPGR;]+;^+P6JA+5HHB+E+?KKKA+5HH5+E+?KKKA+5HHa+E+>P<<R]+;^+P6JA+5HHaX+,)+L"*L,-*,+(/)(*)+%,'+

3()$-&(/9+*"*VL"*'"%&#$'+4/,+%(+-"LM,+,*+.%(L,J+Q&,*+4/,+%(+-$."*',+#/+.,-3(N-"')+'"&)+

%$07-,3,*)+#$L(%$,+.(-+-(.."-)+(/+-$LM(/NN,3,*)+)M,-3&4/,+#,+%(+'/-N(L,A+ %,'+N"-(0,'+

3"#7%,+.-"."'$+.(-+dPGR;]+;^+P6J+O5HHBX+(+-$U$%$+/*,+L"--$%()&"*+,*)-,+%(+#&3&*/)&"*+#,+

A+,*+-(&'"*+

#,+%(+#&'.(-&)&"*+#,+%(+0%(L,+-,3.%&''(*)+,)+L"*'"%&#(*)+%,'+&*),-')&L,'+#,'+\"*,'+N&''/-$,'J+

6P!QR;6+=+d;6P6?n;A+

5HHe+E+:wwQ+;^+P6JA+5HHkX+(/+L"/-'+#,+ %(+#,-*&7-,+#$L,**&,+),*#+.(-+(&%%,/-'+1+L"*N&-3,-+

L,)),+),*#(*L,J++

+

#,+%(+.-,'',+OU"&-+P[[;x;+R

%,+ .,-0$%&'"%+ (+ (8"/)&+ 1+ %(+ L"*')&)/)&"*+ #/+ .-"Y,)+ G/2H<I2(*)# <@3# J,5H<)/# 5@# !72(=/+



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ BD+

+

OSPK;XJ+K"33,+ %,+ ),--&)"&-,+ '/&'',+,')+"LL/.$+.(-+,*U&-"*+e+1+Dy+#,+),--(&*'+0,%$'+,*+

.,-3(*,*L,+ O:;66;<+ ;^+ P6JA+ BCCT

-$',(/+ ,/-".$,*+ ',38%(&)+ *$L,''(&-,J+ P&*'&A+ %,+ E15**# G/2H<I2(*)# '(@5)(25@6# K/)1(2L+
OS;<!?]X+(+ U/+ %,+ Y"/-+,*+5HHHJ+6,'+ L"**(&''(*L,'+ L"*L,-*(*)+ %,+.,-0$%&'"%+#&'L"*)&*/+

(%.&*+,*+]/&'',+',+'"*)+(3$%&"-$,'+0-mL,+(/9+*"38-,/9+)-(U(/9+4/&+"*)+$)$+-$(%&'$'+(/+

L"/-'+ #,'+ #&9+ #,-*&7-,'+ (**$,'A+ *")(33,*)+ .(-+ %,'+ R*')&)/)'+ #,+ -,LM,-LM,+ #,'+

'"&)+.('+*"/U,%%,+O+I&#M&9XA+%,+'&7L

.,-0$%&'"%+1+/*,+$LM,%%,+0$"0-(.M&4/,+ %"L(%,J+K,.,*#(*)A+ %,'+#,-*&7-,'+ -,LM,-LM,'+"*)+

3"*)-$+4/,+L,'+N(L),/-'+*,+

/*+ .M$*"37*,+ 4/&+ ',+ L(-(L)$-&',+ .(-+ /*,+ N"-),+ #&'L"*)&*/&)$+ '.()&(%,+ ,)+ .%/'&,/-'+

(/),/-'+ "*)+ .-"."'$+ #,+ *,+ .%/'+ L"--$%,-+ %(+ -$.(-)&)&"*+ #/+ .,-0$%&'"%+ (%.&*+ (/9+ ',/%'+

&3."-)(*L,+1+#,'+N(L),/-'+.%/'+%"L(/9+O.(-+,9,3.%,+<;n[P<d+!"#$%&A+5HHa+E+d;6P6?n;A+5HHe+
E+d;6P6?n;+=+6P!QR;6A+5HHI+E+>?;6@6;+!"#$%&A+5HHI+E+6P!QR;6A+5HHDE+!?<P<dA+5HHT+E+]KPS?@@PA+

5HB5

.,-0$%&'"%+,')+3(%M,/-,/',3,*)+)-7'+L"3.%,9,+,)+(/L/*+3"#7%,+,9&')(*)+(L)/,%%,3,*)+

O+I&#M&:X+*,+'&3/%,+(U,L+.-$L&'&"*+%(+#&')-&8/)&"*+()b.&4/,+#/+.,-0$%&'"%+O+I&#M&9&N&9XJ++
+

S"/-+ L,)),+ -(&'"*A+ #,'+ ,NN"-)'+ #(*'+ L,)),+ #&-,L)&"*+ '"*)+ 1+ .-$',*)+ &*#&'.,*'(8%,'+ (N&*+

*")(33,*)+ #(*'+ %,'+ -$0&"*'+ #,+ 3"*)(0*,+ "z+ #,'+ &*N-(')-/L)/-,'+ "*)+ $)$+ 8m)&,'+

O)"/-&')&4/,'A+L"33/*&L()&"*'A+(..-"U&'&"**,3,*)+$*,-0$)&4/,A+,)LJXJ+`*,+3"#$%&'()&"*+

-,.-$',*)(*)+ #,+ 3(*&7-,+ .%/'+ N&(8%,+ %(+ -$.(-)&)&"*+ #,'+ '"%'+ 0,%$'+ ,*+ .,-3(*,*L,+ ',+

)-(#/&-(&)+

L"*)-,+%,'+-&'4/,'+*()/-,%'J+

+

237& 1(8+*),9#&6"-"!'$:&&&

+

=-256,<+5<52/#<,=5@# /)# 3/# *<# 2-<+)5(@# I<+/#<7# 2-+O<7II/H/@)# +,5H<)5P7/#/@# +(72*&+ ]/-+ %(+
8(',+#,'+L"*'&#$-()&"*'+#$L-&),'+.%/'+M(/)+ O+I&#9&9
3"#7%,+ #,+ %(+ -$.(-)&)&"*+ ."),*)&,%%,+ #/+ .,-0$%&'"%+ (%.&*+ 4/&+ *,+ )&,*)+ .('+ /*&4/,3,*)+

+I&#M&9&:XJ+
S%/'&,/-'+N(L),/-'+#,+L"*)-W%,+,9.%&4/(*)+%(+.-$',*L,+#,+.,-0$%&'"%+1+/*,+$LM,%%,+%"L(%,+

#"&U,*)+r)-,+&*)$0-$'J+S"/-+L,+N(&-,A+&%+,')+,'',*)&,%+#,+LM"&'&-+/*,+3$)M"#,+(#(.)$,+."/-+

%(+ -$/''&),+ #,+ L,)),+ 3"#$%&'()&"*J+ 6,'+ !(LM&*,'+ 1+ G,L),/-'+ #,+ ]/.."-)A+ ),LM*&4/,+



+ BJ+R*)-"#/L)&"*+

+

Bk+ +

+

)&''(0,+ (/)"3()&4/,A+ .,/U,*)+ ',+ -$U$%,-+

'()&'N(&'(*),+1+L,+.-"."'+ O+I&#N&MXJ+S(-+L"*'$4/,*)A+ L,+ )-(U(&%+#,+3$3"&-,+(+/*+#"/8%,+

"8Y,L)&N+f+=2(3752/# 7@/# +<2)/# 3/# ,<# 2-=<2)5)5(@# 37# =/26-,5*(,# <,=5@# P75# *(5)# ,<# =,7*# I5<A,/#
)#/@#2/,<)5(@#<F/+#*(@#+(H=(2)/H/@)#<)0=5P7/#3<@*#

,/*# -A(7,5*Q# /)# )/*)/2# 7@/#@(7F/,,/# <==2(+O/# 3<@*# ,<#H(3-,5*<)5(@# 3/# ,<# 35*)25A7)5(@# 37#
=/26-,5*(,#<,=5@&#
+

23;& #)!$*)$!+&/$&)!'<',.&

+

P.-7'+L,)),+3&',+,*+L"*),9),A+ %,+#,/9&73,+LM(.&)-,+#,+L,+#"L/3,*)+-$'/3,+%,+-W%,+,)+

#,+ .,-0$%&'"%+ (%.&*J+ 6,'+ .-&*L&.(/9+3"#7%,'+ ,9&')(*)'+ '/-+ %(+ -$.(-)&)&"*+ #/+ .,-3(N-"')+

+

/,'+ 3,*)&"**$'+ #(*'+ L,+

"*)+ #&L)$+ %(+ -$#(L)&"*+ #,+ L,+ )-(U(&%+ #,+ -,LM,-LM,J+ `*+ (.,-p/+ #,+ %(+3$)M"#,+ ,')+ (/''&+

.-$',*)$+#(*'+L,)),+.(-)&,J+6,'+#,/9+LM(.&)-,'+4/&+'/&U,*)+L"*

#/+3"#7%,+4/,+(+$)$+#$U,%"..$+#(*'+%,+L(#-,+#,+L,+)-(U(&%J+6(+-,LM,-LM,+',+L"3.%$),-(+

.(-+ /*,+ #,'L-&.)&"*+ #/+ )-(&),3,*)+ #,'+ U(-&(8%,'+ *$L,''(&-,'+ 1+ %(+ 3"#$%&'()&"*A+ ."/-+

(8"/)&-+ 1+ %(+ .-$',*)()&"*+ ,)+ %(+ #&'L/''&"*+ #,'+ -$'/%)()'+ "8),*/'J+ `*+ #,-*&,-+ LM(.&)-,+

.-$',*),+%,'+L"*L%/'&"*'+0$*$-(%,'+#/+)-(U(&%+,)+.-"."',+#,'+.,-'.,L)&U,'+#,+-,LM,-LM,'+

N/)/-,'J+

+ +
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+ 5J+6(+3"#$%&'()&"*+,*U&-"**,3,*)(%,+

+

BC+ +

+

732& .'&6"16!'4=,+&5$'-),)'),<+&>&/"9,-,),1-&+)&

1(8+*),9#&

6(+ 0$"0-(.M&,+ 4/(*)&)()&U,+ ,')+ %(+ 8-(*LM,+ #,+ %(+ 0$"0-(.M&,+ 4/&+ (+ ."/-+ "8Y,L)&N+ #,+

L-$,-+,)+),'),-+#,'+3"#7%,'+3()M$3()&4/,'+L"*L,-*(*)+/*+.-"L,''/'+'.()&(%+4/,%L"*4/,+

OF?^>;<R[Z>P!+;^+P6JA+5HHHXJ+ 6,+8/)+.-,3&,-+#,+ L,+#"3(&*,+,')+ %(+ L"3.-$M,*'&"*+,)+ %(+

4/(*)&N&L()&"*+#,+L,'+.-"L,''/'J+

L"**(&''(*L,'+L"*L,-*(*)+/*+.M$*"37*,+M/3(&*+,)+.Mb'&4/,+,')+&*#&'.,*'(8%,J+]/Y,)),+

1+ #,+ *"38-,/','+ L-&)&4/,'A+ %(+ 0$"0-(.M&,+ 4/(*)&)()&U,+ ,')+ L,.,*#(*)+ /*,+ #&'L&.%&*,+

%b',+#,+#"**$,'+ '.()&(%,'J+Z<P>P!+OBCCkX+#$N&*&)+ %,'+ 0$"0-(.M,'+4/(*)&)()&N'+

,*+#,/9+L()$0"-&,'+f+%,'+."'&)&U&'),'+,)+%,'+*()/-(%&'),'J+K,'+#,-*&,-'+',+L(-(L)$-&',*)+.(-+

%(+L-"b(*L,+4/,+%(+h+ +iA+L2,')V1V '&8%,+

.M$*"37*,+ *()/-,%J+ K,)),+ (..-"LM,+ ,')+ *$L,''(&-,+ (/9+ 0$"0-(.M,'+ .Mb'&4/,'A+ L(-+

V

L&J+R%+,')+#"*L+&*#&'.,*'(8%,+#,+L"3.-,*#-,+%,'+3$L(*&'3,'+.Mb'&4/,'+1+%(+8(',+#,+%,/-+

#b*(3&4/,J+],%"*+%,+3r3,+(/),/-A+%,+0$"0-(.M,+M/3(&*+,')+)"/),N"&'+"8%&0$+# +

/*,+(..-"LM,+."'&)&U&'),A+4/&+ -,4/&,-)+/*,+(*(%b',+,)+#,'+L"**(&''(*L,'+#,'+ N(&)'+ -$,%'+

U$-&N&$'+ .(-+ %2,9.$-&,*L,+ ,9.%&4/,-+ %,'+ .M$*"37*,'+ #/+ 3"*#,J+ 6,+ #"3(&*,+

+ 0$*$-(%,3,*)+ #$.,*#(*)+ #,'+ LM"&9+ #,'+ r)-,'+

(*)+1+)"/),'+

%,'+$LM,%%,'J+

+

d(*'+%(+'/&),+#,+L,+LM(.&)-,A+/*,+3,&%%,/-,+,9.%&L()&"*+#,'+(..%&L()&"*'+#,+%(+0$"0-(.M&,+

4/(*)&)()&U,+,')+.-"."'$,+,*+',+N"L(%&'(*)+'/-+ %,'+)M$3()&4/,'+.-".-,'+1+ %(+0$"0-(.M&,+

.Mb'&4/,A+#(*'+%,'4/,%%,'+ +

+

737& 41$!5$1,&%1/".,#+!&. +-<,!1--+%+-)?&

6(+L"3.-$M,*'&"*+#/+N"*L)&"**,3,*)+#,+*")-,+.%(*7),+,')+/*+"8Y,L)&N+4/,+%,'+>"33,'+

0-mL,+(/+

+#,+3"#7%,'+*/ r)-,+

L"3.%7),+ L"**(&''(*L,+ #,'+ .M$*"37*,'+ ,*U&-"**,3,*)(/9J+ d(*'+ L,+ L(#-,A+ %,+

#$U,%"..,3,*)+ #,'+ + O]RZX+ (+ $)$+ .-&3"-#&(%J+ 6,'+

3"#7%,'+ ',+ )-(*'N"-3,*)+ ,*+ #,+ U$-&)(8%,'+ %(8"-()"&-,'+ U&-)/,%'+ .,-3,))(*)+ %(+

U&'/(%&'()&"*+ ,)+ %(+ -,.-$',*)()&"*+ #,+ L,'+ .M$*"37*,'+ 1+ .%/'&,/-'+ $LM,%%,'+

0$"0-(.M&4/,'J+6,+8,'"&*+#,+-,.-$',*),-+,)+3"#$%&',-+ %(+-$(%&)$+,')+#,U,*/+#,+.%/'+,*+

.%/'+ &3."-)(*)+ ,*+ -(&'"*+ #,'+ LM(*0,3,*)'+ L%&3()&4/,'+ L"*),3."-(&*'+



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ 5H+

+

,NN,L)/$'+ #(*'+ %,+ #"3(&*,+ .,-3,)),*)+ #,+ *)+

L%&3()&4/,+,)+#,'+(L)&U&)$'+M/3(&*,'+,)+#,+L"*L,U"&-A+.(-+%(+'/&),A+#,'+'L$*(-&"'+1+3"b,*+

,)+%"*0+),-3,J++

+

73;& .+#&-1),1-#&/+&#,%4.,*,)"&+)&*1%4.+:,)"&

+

Z<P[d+O5HHHX+#$N&*&)+/*,+)(LM,+4/,%L"*4/,+L"33,+$)(*)++(H=,/R/+
/*+0-(*#+*"38-,+#

+(H=,5P7-/
'&0*&N&L()&"*J+

]&+ "*+ )-(*'."',+ "*+ ."/--(&)+ &3(0&*,-+ L,+ #,-*&,-+

L"33,+ $)(*)+ )-7'+ L"3.%&4/$+ A+ L(-+ ','+ L"**(&''(*L,'+ *,+ '"*)+

-,.-$',*)()&"*+L"3.%&4/$,+#,+L,%/&VL&+1+/*,+-,.-$',*)()&"*+L"3.%,9,J+

+

r)-,+(''"L&$,+(/+L"*L,.)+#/+h+-('"&-+

+iA+ )-7'+ '"/U,*)+ /)&%&'$+ #(*'+ %,+ #$U,%"..,3,*)+ #,'+ )M$"-&,'+ 'L&,*)&N&4/,'J+

P))-&8/$+ (/+ N-7-,+ N-(*L&'L(&*+ Z/&%%(/3,+ #2?LcM(3+ (/+ L"/-'+ #/+ xRG,+

h+=,72<,5)<*# @(@# /*)# =(@/@3<# *5@/# @/+/**5)<)/#S++ Oh+,/*# H7,)5=,/*# @/# 3(5F/@)# =<*# T)2/#
7)5,5*-*# *<@*# @-+/**5)-#i
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),3.$-()/-,+,*+,')+/*+8"*+,9,3.%,+f+1+/*+,*#-"&)+.-$L&'A+(/+L"/-'+#,+%(+Y"/-*$,A+

#,'+3"&'+"/+#,'+(**$,'A+,%%,+U(-&,+#,+N(p"*+'&0*&N&L()&U,J+K,)),+U(-&()&"*+,')+(/''&+

"8',-U(8%,+ '.()&(%,3,*)A+ .(-+ ,9,3.%,+ %"-'4/,+ #,'+ 3,'/-,'+ '"*)+ -$(%&'$,'+ 1+

#&NN$-,*),'+(%)&)/#,'J+

5*06-(0-"&4+
LM(*0,(*)+%,+-$N$-,*)&,

#,+0-(U&)$+6 +

7(#(/8-#"&4+ &%+ ',+ #$N&*&)+ .(-+ /*,+ U(%,/-+ L"*')(*),+ #(*'+ %,+ L(#-,+
3"#$%&'()&"*A+ 3(&'+ 4/&+ .,/)+ U(-&,-+ %"-'4/,+ %,+ 3r3,+ 3"#7%,+ ,')+ -,%(*L$+ (N&*+

+

4/&+',+#$U,%"..,*)+#,+3(*&7-,+&)$-()&U,+f+/*+.-,3&,-+

,')+3"#&N&$,J+6,'+U(-&(8%,'+L"*'&#$-$,'+'"*)+0$*$-(%,3,*)+())-&8/$,'+1+/*+."&#'+

O/*+ .(-(37)-,X+ 4/&+ (''/3,+ /*,+ U(%,/-+ #&NN$-,*),+ 1+ LM(4/,+ &)$-()&"*J+ ]&+ %,+

3"#$%&'(),/-+L-"&)+4/,+L,)),+U(-&(8%,+*$L,''&),+/*+."&#'+#&NN$-,*)+(N&*+#,+3&,/9+

,9.%&4/,-+/*+.-"L,''/'A+ &%+.,/)+,*+LM(*0,-+%(+U(%,/-+,)+-$#/&-,+#"*L+

3"#7%,+N&*(%J+

+

+(@*)27+)5(@# 37# H(3V,/A+ %,+ 3"#$%&'(),/-+ (/-(+ .,/+ #,+ 3(-0,+ #,+

/U-,A+ L(-+ %,'+ U(-&(8%,'+ ,)+ %,'+ L"*')(*),'+ 4/&+ #"&U,*)+ r)-,+ &*)$0-$,'+ -$'/%),*)+ #,+

L(3.(0*,'+#,+3,'/-,'+ '/-+ %,+ ),--(&*A+#,+ %(+ )$%$#$),L)&"*+"/+#,+3(*&./%()&"*+

#"**$,'+ #(*'+ #,'+ ]RZJ+ 6,'+ .(-(37)-,'+ '"*)+ %,'+ ',/%'+ N(L),/-'+ 4/&+ *$L,''&),*)+ /*,+

L(%&8-()&"* 6/*)<)5(@+,'
L"**(&''(*L,+ (+ .-&"-&+ '/NN&'(*),+ ."/-+ LM"&'&-+ %,'+ .(-(37)-,'+ (b(*)+ /*,+ U(%&#&)$+

-,+

.,-3,))-(+#"*L+/*,+.-,3&7-,+'&3/%()&"*+,)+(&*'&+#,+),'),-+%,+3"#7%,J++

+ +



+ 5J+6(+3"#$%&'()&"*+,*U&-"**,3,*)(%,+

+

5k+ +

+

73@3R&&)GHLS&TODFIOLFCUS&GVVGQV&GL&FUMGVLFLQIG&

d(*'+ %,+ %(*0(0,+ L"/-(*)A+ %,+ ),')+ ,)+ %(+ U(%&#()&"*+ .,/U,*)+ (U"&-+ %(+3r3,+ '&0*&N&L()&"*J+

^"/),N"&'A+,*+&*N"-3()&4/,A+L,'+#,/9+),-3,'+"*)+/*,+L"**")()&"*+)-7'+#&NN$-,*),J+6,+),')+

,')+ *"-3(%,3,*)+ /*+ .-"L,''/'+ 4/&+ .,-3,)+ #,+ U$-&N&,-+ 4/,+ %,'+ (%0"-&)M3,'+ #/+3"#7%,+

N"*L)&"**,*)+ #,+3(*&7-,+ L"--,L),+ ,)+ L"M$-,*),+ .(-+ -(.."-)+ (/9+ -$'/%)()'+ ,'.$-$'J+ 6(+

U(%&#()&"*+ ,')+ .(-+ L"*)-,+ /*,+ L"3.(-(&'"*+ ,*)-,+ %,+ -$'/%)()+ #,+ %(+ 3"#$%&'()&"*+ ,)+ %,+

'b')73,+ -$,%+ O:P[;G]:RA+5HHeXJ+

(/9+ $)(.,'+ .-$L$#,*),'+ ,')+ .(-N"&'+ *$L,''(&-,+ ,)A+ '"/U,*)A+ /*,+ *"/U,%%,+ L(%&8-()&"*+

#/+ 3"#7%,J+ ?-A+ %(+ U(%&#()&"*+ ,')+ /*+ .-"L,''/'+ &)$-()&N+

+

+

K"33,+

-$'/%)()'+'(*'+,--,/-J+@R!!;<!P[[+O5HHHX+3,)+,*+ %/3&7-,+ %,'+#&NN$-,*L,'+,*)-,+

<7# */@*# H<)O-H<)5P7/# 37# )/2H/# ,)# J+ K,)),+ #,-*&7-,+ ',+ #$N&*&)+ .(-+ %(+

'&0*&N& + ,*)-,+ -$'/%)()+ #/+3"#7%,+ ,)+

-$(%&)$J+ ;%%,+ #"&)+ .(-N"&'+ r)-,+ 3&',+

8',*L,+#,+#"**$,'+.,-3,))(*)+# ,9.%&4/,-+L"--,L),3,*)+/*+),%+.M$*"37*,+.,/)+r)-,+

,/)+',+-$U$%,-+*$0()&N+#(*'+%,+.-"L,''/'+

#,+ )-(&),3,*)+ #,'+ U(-&(8%,'J+ R%+ N(/)+ (&*'&+ ',+ -(..,%,-+4/,+ %,'+ #"**$,'+ /)&%&'$,'+."/-+ %(+

3"#$%&'()&"*+ L"*)&,**,*)+ '"/U,*)+#,'+ U(%,/-'+,9)-r3,'

r)-,+L"*'&#$-$,+L"33,+/*,+.(-)&,+&3."-)(*),+#/+.-"L,''/'+#,+3"#$%&'()&"*+4/&+*,+.,/)+

.('+ r)-,+ )")(%,3,*)+ $%&3&*$,J+ ^"/),N"&'A+ '(+ 3&*&3&'()&"*+ ,')+ 1+ %

3"#$%&'()&"*J+

+

73;& #W-)=0#+&

*")-,+ #,0-$+ #,+ L"**(&''(*L,+ ,')+ '/NN&'(*)+ ."/-+ '"*+ #$U,%"..,3,*)J+ Q&,*+ 4/,+ %(+

3"#$%&'()&"*+ *$L,''&),+ #,'+ L"**(&''(*L,'+ 1+ .-&"-&A+ ,%%,+ -,.-$',*),+ (&*'&+ /*+ "/)&%+ )-7'+

&*)$-,''(*)+."/-+3&,/9+L"3.-,*#-,+ %,'+.M$*"37*,'+4/&+*"/'+,*)"/-,*)J+;%%,+ -,4/&,-)+

3"#$%&'(),/-+."/-+(8"/)&-+1+/*+-$'/%)()+4/&+'"&)+%,+.%/'+.-"LM,+."''&8%,+#,+%(+-$(%&)$J+d,+

*"'+ Y"/-'A+ ',+ )-(#/&)+.(-+/*+#$U,%"..,3,*)+#,'+3"#7%,'+

4/&+ .,-3,)),*)+ %(+ N"-3/%()&"*+ #,+ 'L$*(-&"'A+ N(&'(*)+ #,'+ 3"#7%,'+ #,+ U$-&)(8%,'+

%(8"-()"&-,'+#(*'+%,'4/,%'+&%+,')+."''&8%,+#,+),'),-+#,'+Mb.")M7','+*"*+U$-&N&(8%,'+#(*'+%(+

-$(%&)$J+

d(*'+%,+#"3(&*,+#,'+'L&,*L,'+#,+%(+^,--,A+L,'+"/)&%'+"*)+)"/Y"/-'+$)$+&*#&'.,*'(8%,'J+6,'+

L(-),'+#,+#(*0,-'+4/&+U#5@35P7/@)#=(72#7@/#?(@/#3(@@-/#,/*#35II-2/@)*#)0=/*#3/#3<@6/2*#



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ 5T+

+

<7RP7/,*# +/,,/\+5# /*)# /R=(*-/# Y5@(@3<)5(@X# +(7,-/# 3/# A(7/X# 6,5**/H/@)# 3/# )/22<5@X#
<F<,<@+O/X#/)+&QX#,]<H=,/72#37#3<@6/2#-F<,7-#/@#I(@+)5(@#3/#,]5@)/@*5)-#37#=2(+/**7*#/)#3/#
*<#=2(A<A5,5)-#<5@*5#P7/#*(@#-)/@37/#6-(62<=O5P7/#S+O?F;GA+5HBBX+'"*)+/*+8"*+,9,3.%,+

.(-3&+L,'+"/)&%'J+d(*'+L,)),+#$N&*&)&"*A+ +

'"*)+ &*#&4/$,'+

$LM,%%,'+ '.()&(%,'+,)+

#(*0,-J++

d(*'+ %,'+ P%.,'A+ %,'+ ,*U&-"**,3,*)'+ .$-&0%(L&(&-,'+ ',+ %"L(%&',*)+ .-&*L&.(%,3,*)+ ,*+

'+L(3.(0*,'+#,+3,'/-,'+',+-$U7%,*)+

L"/),/','+ U"&-,+ &3."''&8%,'J+ P&*'&A+ %(+3"#$%&'()&"*+ #,'+ .-"L,''/'+ .$-&0%(L&(&-,'+ ,')+ /*+

"/)&%+ N"*#(3,*)(%+ ,')+ .,/+ #&'.,*#&,/9+ %,'+ L"**(&''(*L,'+

L"*L,-*(*)+%,+'/Y,)J+

+ +
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+ aJ+6,+.,-0$%&'"%+

+

aB+ +

+

;32& !'44+.#&)="1!,5$+#&

K,+ LM(.&)-,+ .-"."',+

#,+.,-3,))-,+/*,+3,&%%,/-,+L"3.-$M,*'&"*+#,+%(+'/&),+#/+#"L/3,*)J+;)(*)+#"**$+4/,+

L,)),+ -,LM,-LM,+ ."-),+ .-&*L&.(%,3,*)+ '/-+ %(+3"#$%&'()&"*+ #/+ .,-0$%&'"%+ (%.&*+ #(*'+ %,'+

N"-3()&"*'+ '/.,-N&L&,%%,'A+ *")(33,*)+ #(*'+ %,'+ $8"/%&'+ ,)+ %,'+ 0%(L&,-'+ -"LM,/9A+ /*,+

.-$',*)()&"*+#,+L,'+L"*L,.)'+,')+&*#&'.,*'(8%,J+

;3232&&.O&UCLFCU&IG&BGVEXDFHCD&&

6,+.,-0$%&'"%A+"/+=/2H<I2(*)+,*+(*0%(&'A+,')+#$N&*&+L"33,+)0&-"##(%0&1"&6)'6)#9($"&1*0-&
.(& -"/+:#(-)#"& 0"& #"/*0-"& ;(/(%6& ()<1"66)6& 1"& =>5& 1)#(0-& )0"& (00:"& ()& /*%06+
OoP]>Q`<[A+BCkC

(*'N"-3,-+,*+0%(L,+.(-+-,0,%+,*+-(&'"*+#,'+),3.$-()/-,'+*$0()&U,'+,*+

.,-3(*,*L,J+6(+),*,/-+,*+0%(L,+#$N&*&)+.(-+L"*'$4/,*L,+)-"&'+)b."%"0&,'+#,+.,-0$%&'"%+f+

%,+=/2H<I2(*)# *(7*\*<)72-A+ %"-'4/,+ ',/%,3,*)+ 4/,%4/,'+ &*),-')&L,'+ '"*)+ L"3.%7),3,*)+

,*0%(L$'A+ %,+ =/2H<I2(*)# *<)72-
=/26-,5*(,#*72*<)72- V1V#&-,+/*+'"%+#(*'+%,4/,%+%(+0%(L,+"LL/.,+/*+U"%/3,+'/.$-&,/-+

1+L,%/&+#,'+."-,'J++

d;6P6?n;+ O5HHeX+ .-"."',+ )-"&'+

L()$0"-&,'+#&')&*0/(8%,'+f+

 %,+=/2H<I2(*)# I2(53A+(U,L+/*,+),3.$-()/-,+(**/,%%,+3"b,**,+ O!PS^+ +'/<@#
$@@7<,+G/2H<I2(*)#"/H=/2<)72/X+4/&+,')+ +L%(&-,3,*)+ &*N$-&,/-,+1+,*U&-"*+ VHAI+

+

 %,+ =/2H<I2(*)# */H5\)/H=-2-A+ (U,L+ /*,+ !PS^+ 4/&+ ,')+ .-"LM,+ #,+ H+ |K+ O.%/'+

0-(*#,+ 4/,+ VHAI+ |KX+ ,)+ #,'+ U(%,/-'+ #,+ H+ |K+ 4/&+ '"*)+ "LL('&"**,%%,3,*)+

,*-,0&')-$,'+.(-+%,'+L(.),/-'+#,+),3.$-()/-,+E+

 %,+=/2H<I2(*)#)/H=-2-+(U,L+/*,+),3.$-()/-,+$0(%,+1+,*U&-"*+H+|K+)"/)+(/+%"*0+

*$,J+

+

."&*)+#,+N/'&"*A+%(+),3.$-()/-,+#/+'"%+U(-&,+0$*$-(%,3,*)+(U,L+%(+.-"N"*#,/-+,*+-(&'"*+

,3&V),3.$-$+

%"L(%&'(*)+(/9+M(/),'+%()&)/#,'+,)+&%+(+$)$+3"*)-$+.(-+>P<<R]+;^+P6J+O5HHaX+'/-+%(+8(',+#,'+

3,'/-,'+,NN,L)/$,'+#(*'+#,'+N"-(0,'+#(*'+%,+L(#-,+#/+.-"0-(33,+#,+3"*&)"-&*0+SPK;J+

6,+ -$',(/+ '/&'',+ S;<!?]+ (+ L,.,*#(*)+3"*)-$+ 4/,A+ #(*'+ %,'+ P%.,'A+ %,'+ ),3.$-()/-,'+

.-"LM,'+ #,+ %(+ '/-N(L,+ '/8&'',*)+ 0$*$-(%,3,*)+ /*+ -$LM(/NN,3,*)+ OS;<!?]A+ 5HHCXJ+ 6,+

.-"N&%+ )M,-3&4/,+ U,-)&L(%+ #/+ '"/'V'"%+ *,+ '/&)+ .('+ %(+ 3r3,+ ),*#(*L,+ 4/,+ %,+ 0-(#&,*)+



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ a5+

+

0$")M,-3&4/,+#,+ %(+ %&)M"'.M7-,J+K,L&+

+

K,'+ #&'L"-#(*L,'+ ',+ -,N%7),*)+ '/-+ %(+ *)2<)562<=O5/# 37# =/26-,5*(,# OI5672/# WWW&9XA+ #(*'+
%(4/,%%,+"*+-,)-"/U,A+#,+M(/)+,*+8('A+%(+'/LL,''&"*+#,+L"/LM,'+'/&U(*),'+O>P;Q;<6R+!"#

$%&A+BCCaX+f+

+

 ,<#+(7+O/#<+)5F/A+4/&+',+%"L(%&',+,*)-,+%(+'/-N(L,+#/+'"%+,)+ ,/#)(5)#37#=/26-,5*(,J+
;%%,+ ',+ L(-(L)$-&',+ .(-+ /*+ #$0,%+ ,)+ /*+ -,0,%+ (/+ L"/-'+ #/+ .-&*),3.'+ ,)+ #,+

37)-,'+E+

 ,/# +(2=*#37#=/2H<I2(*)A+4/&+ ',+L(-(L)$-&',+.(-+/*+*&U,(/+0,%$+,*+.,-3(*,*L,+

O(/+',*'+)M,-3&4/,XJ+

*,+ U(-&,+ 4/,+ #,+ 4/,%4/,'+ #&\(&*,'+ #,+37)-,'J+ + )-"/U,-+ #,'+

*&U,(/9+*"*+0,%$'+*"33$'+h+)<,5L*+iA+(&*'&+4/,+#,'+L"-.'+#,+0%(L,+3(''&U,J+6(+

.-$',*L,+#,+L,'+#,-*&,-'+.,-3,)+#,+#$N&*&-+ %,+.,-0$%&'"%+L"33,+$)(*)# */++"/+
*<)72-A+',%"*+%,+#,0-$+#,+'()/-()&"*+E+

 %,+ L"-.'+ #/+ .,-3(N-"')+ ,')+ %&3&)$+ .(-+ ,<# A<*/# 37# =/2H<I2(*)J+ P+ .(-)&-+ #,+ L,+
"*+#,+%(+),3.$-()/-,+,*+-(&'"*+#/+0-(#&,*)+0$")M,-3&4/,+

+

+

45672/#WWW&9;#,<#*)2<)562<=O5/#

4^!KJ_X9``aQ&#



+ aJ+6,+.,-0$%&'"%+

+

aa+ +

+

;3237&& &

"&*'+

,+ L,)),+ #,-*&7-,+

)A+ %,'+ .(-(37)-,'+ &*N%/,*p(*)+ %(+ -$.(-)&)&"*+ #,'+ '"%'+ 0,%$'+ ,*+ .,-3(*,*L,+

#,U&,**,*)+#,+.%/'+,*+.%/'+*"38-,/9+,)+%,/-'+&*),-(L)&"*'+#,+.%/'+,*+.%/'+L"3.%,9,'J++

A+%,+.,-3(N-"')+',+%"L(%&',+0$*$-(%,3,*)+(/9+M(/),'+%()&)/#,'+,)+

(/9+M(/),'+ (%)&)/#,'J+d(*'+ %(+ -$0&"*+."%(&-,+ ,)+ '/8."%(&-,+ %,+.,-3(N-"')+ ',+ L(-(L)$-&',+

.(-+ /*,+ -$.(-)&)&"*+ ?(@<,/+ ,)+ &%+ ,')+ $)-"&),3,*)+ #$.,*#(*)+ #/+ 8&%(*+ $*,-0$)&4/,J+ K,+

#,-*&,-+ #$.,*#+ #,+ .(-(37)-,'+ (')-"*"3&4/,'+ ),%'+ 4/,+ %(+ -")()&"*+ #,+ %(+ .%(*7),A+

+

q/(*)+(/+.,-0$%&'"%+#,+3"*)(0*,A+ &%+'/&)+*"-3(%,3,*)+/*,+-$.(-)&)&"*+<?(@<,/J+6P!QR;6+

O5HHDX+ /U,*)+r)-,+

#&NN$-,*L&$'+ ,+0$"0-(.M&4/,+-,),*/,+OI5672/#WWW&:XJ+

+

P+ /*,+ $LM,%%,+ 0$"0-(.M&4/,+ 2-65(@<,/+ O$LM,%%,+ (%.&*,XA+ %,'+ .(-(37)-,'+ L%&3()&4/,'+

'"&)+/*+#,'+N(L),/-'+

;%%,+,')+')-&L),3,*)+ VL&+#,U&,*)+

$%,U$,A+ +

# )/H=-2<)72/#
+*,+.,/)+,9.%&4/,-+%(+#&')-&8/)&"*+#/+.,-0$%&'"%+%,+%"*0+

#,+ %(+ /+ "z+ ,%%,+ -,.-$',*),+ /*,+ L"3."'(*),+

.(-+L"*)-,+.('+

+

P/+*&U,(/+,(+<,X+&%+N(/#-(+,NN,L)&U,3,*)+.%/)W)+),*&-+L"3.),+#,+%(+)/H=-2<)72/#H(0/@@/#
<@@7/,,/#3/#,<#*72I<+/#37#*(,#Y'$DE"Q+
-(b"**,3,*)+ '"%(&-,+ ,*+ -(&'"*+ #,+ %(+ L"3.%,9&)$+ )"."0-(.M&4/,A+ %&$,+ *")(33,*)+ 1+

"/+,*L"-,+'(+L"*N&0/-()&"*+0$"3"-.M"%"0&4/,+OS>R66RS]+

=+<;n[P<dA+BCCkXJ+

+

45672/# WWW&:;# ,/*# I<+)/72*#
3/# +(@)2b,/# 37#

6-(62<=O5P7/# YH(35I5-#
3/#%$'cW!%X:ddaQ#



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ ae+

+

4/&+ ,')+ #$.,*#(*)+ #,+ .%/'&,/-'+ N(L),/-'+ O>?;6@6;+ !"# $%&A+ 5HHaXJ+ 6,'+ .-".-&$)$'+ #,+ %(+
'/-N(L,A+(&*'&+4/,+%(+L"/U,-)/-,+*,&0,/',+,)+%,'+.-".-&$)$'+.Mb'&4/,'+#,+%(+L"/LM,+(L)&U,+

#/+'"%+.,-)/-8,*)+%(+!PZ]^+,)+%(+),3.$-()/-,+(**/,%%,+(/+)"&)+#/+.,-0$%&'"%+O!PS^XA+,*+

.-"U"4/(*)+#,'+#$L(%(0,'+)M,-3&4/,'+ O)O/2H<,#(II*/)X+Od;6P6?n;+5HHeXJ+^-"&'+#$L(%(0,'+

.-&*L&.(/9+#"&U,*)+r)-,+L"*'&#$-$'J+

6,+ =2/H5/2# 3-+<,<6/# )O/2H5P7/+
:;66;<A+BCCe+E+>?;6@6;+=+:<`!!;[PK>;<A+BCCCXJ+

K,)),+#,-*&7-,+."''7#,+/*,+N(&8%,+L"*#/L)&U&)$+)M,-3&4/,+4/&+#&3&*/,+(U,L+%(+#,*'&)$+,)++

U,-)&L(%,A+L(-+&%+,')+0$*$-(%,3,*)+L"/U,-)+#,+*,&0,J++

6,+ 3/7R5VH/# 3-+<,<6/# )O/2H5P7/#
'/-N(L,+ #/+ ),--(&*+ '/-+ %(+ ),3.$-()/-,J+ d,'+ U(-&()&"*'+ &3."-)(*),'+ .,/U,*)+ r)-,+

-&(/+

3r3,+'&),+L(-(L)$-&'$+.(-+%,'+3r3,'+L"*#&)&"*'+L%&3()&4/,'J+++

6,+ )2(5*5VH/# 3-+<,<6/# )O/2H5P7/+
(L)&U,J+6,'+.-".-&$)$'+.Mb'&4/,'+#,+%(+'/8'/-N(L,+.,-3,)),*)+/*,+L"*#/L)&"*+#,+LM(%,/-+

#&NN$-,*),+ ',%"*+ %,+ )b.,+ #,+ 3()$-&(/J+ 6,'+ N%/9+ $*,-0$)&4/,'+ '"*)+ #$.,*#(*)'+ #,+ %(+

."-"'&)$+#/+'"/'V'"%+f+/*+3&%&,/+."''$#(*)+/*,+."-"'&)$+ &3."-)(*),+',-(+*"-3(%,3,*)+

Z<`Q;<+O5HHIXA+

"/+ L"*'"33()&"*+ #,+ LM(%,/-+ %(),*),J+ P&*'&A+ /*,+ L"/LM,+ (L)&U,+ ',+ L"3."'(*)+ #,+ 0-"'+

8%"L'+ Y"/,-(+ /*+ -W%,+ '&0*&N&L()&N+ #(*'+ %,+

/*,+L"/LM,+#,+*,&0,+'/NN&'(33,*)+$.(&'',J+],%"*+>P<<R]+=+S;d;<];[+OBCCTXA+L,+.-"L,''/'+

,')+,*+-,%()&"*+(U,L+%(+U,*)&%()&"*+#,+Q(%LM+OQP6K>A+BCHHXA+4/&+.,-3,)+/*,+L"*U,L)&"*+#,+

+ #,+ ),3.$-()/-,'+

N-"&#,'+(/+)"&)+#/+.,-0$%&'"%J+K,+.M$*"37*,+',+-$U7%,+.(-)&L/%&7-,3,*)+&3."-)(*)+."/-+

%,'+),--(&*'+),%'+4/,+%,'+$8"/%&'+O+I&#M&9&N&9XJ+

+ +



+ aJ+6,+.,-0$%&'"%+

+

aI+ +

+

;323;&&.O&VXBOVLFLFCU&IQ&BGVEXDFHCD&IOUH&DGH&BOVCFH&VCMNGQHGH&

P/+ L"/-'+ #,'+ #,-*&7-,'+ (**$,'A+ %(+ #$0-(#()&"*+ #/+ .,-0$%&'"%+ (+$)$+ /*+ #,'+ N(L),/-'+ %,'+

%&'()&"*+#,'+.(-"&'+-"LM,/','+

,*+ M(/),+ 3"*)(0*,J+ dPGR;]+ !"# $%&+ O5HHBX+ + #,'+

),3.$-()/-,'+ #(*'+ %,'+ N&''/-,'+ #/+ '/8')-()/3+ .,/)+ -$#/&-,+ '(+ ')(8&%&)$+ %"-'4/,+ %(+

1+ #,'+ U(%,/-'+ (/)"/-+ #,+ VBJItH|KJ+ 6,+

LM(*0,3,*)+#,+.M(',+ A+(&*'&+4/,+%(+

.-,''&"*+$%,U$,+,*+-(&'"*+#,+%2,9&'),*L,+#2,(/+'"/),--(&*,+%&4/&#,+.-"#/&',*)+/*,+.,-),+

#,+L"M$'&"*+#/+'/8')-()/3J+K,%/&VL&+',-(&)+')(8%,+'&+%,'+),3.$-()/-,'+$)(&,*)+.%/'+8('','+

"/+8&,*+'&+ $)(&)+(8',*),J+

+

P&*'&

*,)),3,*)+.%/'+-(.&#,+(/9+U(-&()&"*'+#,+),3.$-()/-,+O!R^^P@+!"#$%&A+5HHH+E+>?;6@6;+!"#$%&A+
5HHBXJ+Z<`Q;<+!"# $%&# O5HHaX+
*,&0,/',+'/-+%,'+.(-"&'+-"LM,/','A+,*+

#$L(%(0,+)M,-3&4/,+L"3.%,9,+,*)-,+%(+'/-N(L,+,)+%(+'/8'/-N(L,+'"*)+#,'+N(L),/-'+#"*)+%(+

.-&',+ ,*+ L"*'&#$-()&"*+ ,')+ *$L,''(&-,+ (N&*+ #,+ L"3.-,*#-,+ %,'+ 3$L(*&'3,'+ -$0&''(*)+

<,)5)73/+.(-(%%7%,3,*)+(/+2<0(@@/H/@)#*(,<52/#352/+)X#
N(L),/-'+ "*)+ $)$+

#$L"/U,-)'+.(-+>P66+OBCCkX+

(8',*L,+ #,+ -(b"**,3,*)+ '"%(&-,+ #&-,L)A+ %(+

(U,L+ #,'+ #&NN$-,*L,'+ )-7'+ L"*)-(')$,'+ ,*)-,+ %,'+ #&NN$-,*),'+ )b."%"0&,'+ #,+ '/-N(L,'+ ,)+

+

d,+ .%/'A+ O[?;^@6R+ =+ Z<`Q;<A+ 5HHIX+

)"/Y"/-'+ .-$',*)+ #(*'+ /*,+ .(-"&+

-"LM,/',+ ,)+ &%+ ',+ #$.%(L,+ .(-+

)-(*'N,-)+ L"*#/L)&NJ+ K,L&+ ',+ )-(#/&)+

*)$-&,/-+

0$*$-(%,3,*)+ .%/'+ LM(/#+ '/-+ %,'+

U,-'(*)'+,9."'$'+(/+]/#+OI5672/#WWW&MXJ+
+

d,'+$)/#,'+L"*L,-*(*)+%(+-$.(-)&)&"*+

O>P;Q;<6R+ =+ Q;[R]^?[A+ BCCT+E+ >?;6@6;+ =+ >P;Q;<6RA+ BCCI+E+ Z<`Q;<+ =+ >?;6@6;A+ 5HHBX+ ,)+

.-$',*),*)+ %,'+ .-,3&,-'+ ,NN"-)'+ #,+ 3"*&)"-&*0+ #,'+ U(-&()&"*'+ #,+ ),3.$-()/-,'+ '/-+

#&NN$-,*)'+ '&),'+ #,'+ P%.,'J+ Z<`Q;<+ ;^+ P6J+ O5HHeX+ #"**$,'+

(L4/&','+(N&*+#,+.-"#/&-,+/*+3"#7%,+#,+-$.(-)&)&"*+#/+.,-0$%&'"%+#(*'+L,+)b.,+#,+),--(&*J+

K,)),+$)/#,+,')+.-$',*)$,+#(*'+%(+'/&),+#,+L,+LM(.&)-,J+

45672/# WWW&M;# +O<H=#

YKe!"f%W#g#D^[c!^X#:ddhQ&#



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ aD+

+

;323@&&.G&BGVEXDFHCD&IOUH&DGH&LGVVOFUH&HXIFJGULOFVGH&JGQYDGH&&

6,'+ ),--(&*'+ '$#&3,*)(&-,'+ 3,/8%,'+ O#,+ %(+ \"*,+ .$-&0%(L&(&-,X+ ',+ L(-(L)$-&',*)+ .(-+ /*+

,)+$.(&'',/-+#,+%(+L"/LM,+#,+*,&0,A+#/-$,A+,)LJXA+(&*'&+4/,+.(-+%,'+),3.$-()/-,'+#,'+3"&'+

,')&U(/9J+ K,+ )b.,+ #,+ ),--(&*+ ',+ .-$',*),+ 0$*$-(%,3,*)+ (U,L+ /*,+ )"."0-(.M&,+ .,/+

-(&#,'+,*+-(&'"*+#,'+L(-(L)$-&')&4/,'+#,+%(+L"/LM,+(L)&U,+.%/'+."-,/',J+S(-3&+%,'+),--(&*'+

'$#&3,*)(&-,'+.-&*L&.(/9+"*+#&')&*0/,+ %,'+$8"/%&'A+ %,'+0%(L&,-'+ -"LM,/9A+ %,'+3"-(&*,'+,)+

%,'+3(-0,'+ .-"0%(L&(&-,'J+ d(*'+ %,'+ '"/'VLM(.&)-,'+ '/&U(*)'+ %(+ -$.(-)&)&"*+ #/+ .,-0$%&'"%A+

)-7'+ #&NN$-,*),+ ',%"*+ %,'+ .-&*L&.(%,'+ L(-(L)$-&')&4/,'+ '.$L&N&4/,'+ #,+ ','+ ,*#-"&)'A+ ,')+

.-$',*)$,J+

+

!"#"$"#%%&'(%)*+,-.(%/%0+1.+0(%12)+3.4,'(%'1%3)5631.1.+0%7,%5'38)-.(+-%

d(*'+%(+%&))$-()/-,A+%,'+)-(U(/9+#,+F<P[K`+;^+>;^`+OBCTCX+'"*)+/*,+-$N$-,*L,+L,*)-(%,+,*+

+3/*#
I(2H<)5(@*#3-)25)5P7/*#P75#*/#H/))/@)#/@#=,<+/#=2(62/**5F/H/@)#*72#7@#F/2*<@)#i#,<#*75)/#

3/# )(7)/# =/@)/# 5@+,5@-/# i#=,7*# 3/#Nd\NhjiJ+d(*'+ /*+,*U&-"**,3,*)+ .$-&0%(L&(&-,A+ L,)),+

)&,*)+L"3.),+#,'+$8"/%&'+#,+

.-"#/&)'+0$*$-(%,3,*)+.(-+0$%&N-(L)&"*J+;0(%,3,*)+(..,%$+h+L-b"L%(')&,+iA+L,+.-"L,''/'+

F<;[K>A+ BCCDXJ+

,*)-,+ %,'+ .M(','+ ,(/t0%(L,+ &*#/&)+ /*,+ #$')(8&%&'()&"*+ #/+ '/8')-()/3A+

,*0,*#-(*)+ .(-+ %(+ '/&),+ #,'+ LM/),'+ #,+ 8%"L'+ %"-'4/,+ 4/,+ %(+ ')(8&%&)$+ #,+ %(+ -"LM,+ ,')+

&*'/NN&'(*),J+

6(+ )(&%%,+ #,'+3()$-&(/9+ L"3."'(*)+ %,'+ $8"/%&'A+ 4/&+ "LL/.,*)+ %,'+ .&,#'+ #,+ U,-'(*)+ ,')+

0$*$-(%,3,*)+ 0-"''&7-,+ ,)+ M$)$-"3$)-&4/,J+ 6,/-+ -$.(-)&)&"*+ ,')+ *"-3(%,3,*)+

V1V#&-,+(U,L+ %,'+8%"L'+#,+)(&%%,+ &3."-)(*),+ %"L(%&'$'+ +

,*+-(&'"*+#,+%,/-+N"-),+$*,-0&,+L&*$)&4/,J+d,+.%/'A+'&+%(+)"."0-(.M&,+%,+.,-3,)A+%(+N"-3,+

-$0/%&7-,+ %"-'4/,+ %,+.&,#+#,+ %(+.(-"&'+,*+(3"*)+,')+ -,L)&%&0*,+

OI5672/# WWW&N;$ L"*&4/,+ '&+ /*+ L"/%"&-+ ,')+ .-$',*)+ ,*+ (3"*)+ OI5672/#
WWW&N;cX+OSR;<PKKRA+5HHDXJ+d(*'+'(+.(-)&,+#&')(%,A+%(+N"-3()&"*+',+L"3."',+0$*$-(%,3,*)+#,+

8%"L'+ #,+ )(&%%,'+ .%/'+ &3."-)(*),'+

.-&*L&.(%,3,*)+ 1+ %(+ '/-N(L,J+ ;*+ ,NN,)A+ %,'+ 3()$-&(/9+ N&*'+ 3&0-,*)+ ,*+ .-"N"*#,/-+ ,)+

-,.%&'',*)+%,'+."-,'+,*)-,+%,'+8%"L'+.%/'+0-"''&,-'J++



+ aJ+6,+.,-0$%&'"%+

+

ak+ +

+

+
+

S(-3&+ %,'+ )-(L,'+ #,+ -,3(*&,3,*)+ #,+ #$8-&'+ %,'+ .%/'+ U&'&8%,'A+ &%+ ,')+ (/''&+ &3."-)(*)+

+%(+.-$',*L,+N-$4/,*),+#,+#$.W)'+-$'/%)(*)+'"&)+#/+)-(*'."-)+#,+3()$-&(/9+.(-+

+'"&)+#,+3()$-&,%+(3,*$+#(*'+%(+.(-)&,+(U(%+.(-+%,'+

(U(%(*LM,'+ (/+ '+

*"38-,/9+$8"/%&'+$)/#&$'+.(-+F<P[K?`+OBCTTX+,)+F<P[K?`+=+>}^`+OBCTCX+%,/-+"*)+.,-3&'+

#,+%,'+L%('',-+,*+L&*4+0-(*#,'+L()$0"-&,'+f+

 %/*# -A(7,5*# 3/# 62<F5)-#
+ $%$3,*)'+ 4/&+ %,'+ L"3."',*)+ ',+ .-"#/&)+

0-(*"L%('',3,*)J+d(*'+ L,+ L('A+ %,+ .-"N&%+ #,+ .,*),+ ,')+ 0$*$-(%,3,*)+ -$0/%&,-+

L(-+ &%+ ,9&'),+ /*+ (*0%,+ #&)+ #,+ N-")),3,*)+ &*),-*,+ ,*V#,''/'+ #/4/,%+ %,'+

3()$-&(/9+-,'),*)+,*+$4/&%&8-,J++

+

 %/*#-A(7,5*# 275**/,-*+f+.%/'&,/-'+'b')73,'+#,+ %(U,'+ )"--,*)&,%%,'+.,/U,*)+r)-,+

"8',-U$'J+d,'+ -(U&*,'+ #(*'+ %(+ .(-)&,+ '"33&)(%,+ #/+ U,-'(*)+ ,)+ #,'+ LW*,'+ #,+

#$8-&'+ #(*'+ %(+ .(-)&,+ 8('(%,+ '"*)+ #,'+ N"-3,'+ L(-(L)$-&')&4/,'+ #,+ L,'+

.M$*"37*,'J+

+

 %/*# -A(7,5*# i# <F<,<@+O/*+f+ L"*)-(&-,3,*)+ (/9+ $8"/%&'+ #,+ 0-(U&)$A+ L,)),+

+ N(&8%,+ 0-(*"L%('',3,*)+ L(-+ %,'+

-,3(*&,3,*)+ #,+3()$-&(/9+ U,-'+ %(+ .(-)&,+ #&')(%,+ ',+ )-(#/&)+ .(-+ /*,+ N"-3,+

+

+

 %/*#-A(7,5*#I,7<@)*+f+%(+#b*(3&4/,+#,+L,+)b.,+#,+N"-3()&"*+'$#&3,*)(&-,+,')+,*+

-,%()&"*+(U,L+%,+N%/(0,+#,+%(+0%(L,+L"*),*/,+#(*'+%,'+'$#&3,*)'A+4/&+.,-3,)+/*,+

.('+-(-,+#,+-,)-"/U,-+#,'+L"-.'+#,+0%(L,+,*N"/&'+#(*'+%,+',L),/-+&

U&#,'+ ,*)-,+ %,'+3()$-&(/9+ N&*'+ ,)+ 0,%,-J+ 6,+3"/U,3,*)+ 0-(U&)(&-,+ #,+ %(+ 0%(L,+

45672/# WWW&N;# F(5,/*#

Z2/F/@/7*/# YJO<A,<5*#
F<,<5
+(@5P7/# 37# D(723# 3/# ,<#
G,B@/# 3<@*# ,<# ^-*/2F/# 3/#
,<# G5/22/7*/# Y8<73Q#
YGO()(*#;# Z!%$%ek!X# 3<@*#
'e^$^Z#!"#$%&X#:dd`Q&#



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ aT+

+

L"33,+%,+')(#,+&*),-3$#&(&-,+,*)-,+/*+.-")(%/'+-(3.(-)+,)+/*+0%(L&,-+-"LM,/9+

O.(-+,9,3.%,+SR;<PKKR+5HHDA+]KPS?@@PA+5HHTXJ++

+

 %/*#-A(7,5*#*(,5I,7-*#(7#6-,5I,7-*+
)+ .(-(%%7%,3,*)+ 1+ %(+ %&0*,+ #,+

.,*),J+ K,'+ N"-3,'+ .,/U,*)+ r)-,+ -,L"/U,-),'+ .(-+ #,+ %(+ U$0$)()&"*+"/+ ,*+ r)-,+

#$."/-U/,'J+K,.,*#(*)A+0$*$-(%,3,*)A+&%+,')+."''&8%,+#,+-,L"**(&)-,+/*+N%/(0,+

"%+

L(-(L)$-&'$+.(-+/*,+),*,/-+&3."-)(*),+,*+,(/J+

+

#$N&*&,+L(-+%,'+.M$*"37*,'+.,/U,*)+r)-,+3&9),'J+d(*'+%(+\"*,+.$-&0%(L&(&-,+.(-+,9,3.%,A+

&%+,9&'),+#,'+$8"/%&'+1+(U(%(*LM,'+'/-+ %,'4/,%'+',+#$U,%"..,*)+#,'+'b')73,'+)"--,*)&,%'+

,')&U(/9A+(&*'&+4/,+#,+%(+'"%&N%/9&"*A+U"&-,+#/+N%/(0,+.$-&0%(L&(&-,J+P/+L"/-'+#,'+#,-*&7-,'+

(**$,'A+ % $)/#,+ #,+ L,'+ L('+

L"**(&''(*L,'+L"*L,-*(*)+

%,'+ )-(U(/9+ #,+ QP<]K>+ OBCDCX+ ,)+ >P;Q;<6R+ OBCTIXJ+ 6,'+ 3"b,*'+ 1+ #&'."'&)&"*+ ."/-+ L,'+

-,LM,-LM,'+$)(&,*)+ )"/),N"&'+ )-".+ %&3&)$'+."/-+"8),*&-+#,'+ (*(%b','+ '()&'N(&'(*),'J+S%/'+

-$L,33,*)A+ L,+ '/Y,)+ #,+ -,LM,-LM,+ (+ .(-)&L/%&7-,3,*)+ &*)$-,''$+ %,'+ R*')&)/)'+ #,+

Z$"0-(.M&,+ #,'+ `*&U,-'&)$'+ #,+ F-&8"/-0+ ,)+ 6(/'(**,+ O.(-+ ,9,3.%,+ d;6P6?n;A+ 5HHe+E+

6P!QR;6A+5HHD+E+6P!QR;6+=+SR;<PKKRA+5HHT+E+]KPS?@@P+!"#$%&A+5HHC+E+]KPS?@@PA+5HB5XA+ 4/&+"*)+
-$(%&'$+ .%/'&,/-'+ -,LM,-LM,'+ '/-+ #&NN$-,*),'+ $8"/%&'+ #,+ M(/),+ 3"*)(0*,J+ P.-7'+

6P!QR;6+O5HHDX+(+)&-$+%,'+L"*L%/'&"*'+'/&U(*),'+f+

+

 S-()&4/,3,*)+(/L/*+$8"/%&'+*2,')+&*)$0-(%,3,*)+"LL/.$+.(-+#/+.,-0$%&'"%J+

 d(*'+%(+3(Y"-&)$+#,'+L('+$)/#&$'A+ %,+.,-0$%&'"%+',+)-"/U,+.-&*L&.(%,3,*)+#(*'+%(+

.(-)&,+&*N$-&,/-,+#,'+$8"/%&'J+

 ]"/U,*)A+%,'+),3.$-()/-,'+#,+'/-N(L,+,)+.(-N"&'+%,'+-$'&')&U&)$'+$%,L)-&4/,'+O;<^X+

)$3"&0*,*)+ #,+ %(+ .-$',*L,+ ."''&8%,+ #,+ .,-0$%&'"%+ #(*'+ %(+ .(-)&,+ '"33&)(%,+ #,+

+

 6,'+',L),/-'+(3"*)+,)+(U(%+'"*)A+#(*'+%(+3(Y"-&)$+#,'+L('A+'$.(-$'+.(-+/*,+8(*#,+

+

 6 ,+%(+#&')-&8/)&"*+#/+.,-0$%&'"%+U(+'"/U,*)+#,+.(&-+(U,L+%(+)(&%%,+

+

+

;*+0$*$-(%+#"*LA+6P!QR;6+O5HHDX+L"*L%/)+4/,+ "+%#+,*4"&$-"%'+% 5),)5/4,&$+%60+% ")%1-&/&4%
%(4#-0,70J+

+

%(+ )"3"0-(.M&,+#,'+ -$'&')&U&)$'+

$%,L)-&4/,'+ O;<^+ + ;%,L)-&L(%+ <,'&')&U&)b+ ^"3"0-(.MbXA+ %(+ '&'3&4/,+ -$N-(L)&"*+ ,)+ #,'+

#&(0-(.M&,'+ */L%$(&-,'A+ ]KPS?@@P+ O5HB5X+

3"*



+ aJ+6,+.,-0$%&'"%+

+

aC+ +

+

%(+ -$.(-)&)&"*+#/+.,-0$%&'"%+ (%.&*J+ ],'+ -,LM,-LM,'+"*)+.,-3&'+#,+U(%&#,-+ %,'+ L"*L%/'&"*'+

#,'+ -,LM,-LM,'+ (*)$L$#,*),'+ (NN&-3(*)+ 4/,+ %

%(+.-$',*L,+#,+.,-0$%&'"%+4/,+#(*'+%(+3"&)&$+(U(%+

#,'+ $8"/%&'J+ d;6P6?n;A+5HHe+E+6P!QR;6A+5HHD+E+SR;<PKKRA+5HHD+E+]KPS?@@PA+5HB5+

,)+#&)+3/#+O/H5@-/J+
&-+ 4/&+ b+ ,')+ L"*),*/+ (+ %(+ N"-3()&"*+ L(-+ %,+

'/8')-()/3+,')+."-,/9+,)+#,'+,'.(L,'+U&#,'+'"*)+.-$',*)'J+?-A+/*,+(*"3(%&,+',+.-"#/&)+

,*+ -(&'"*+ #,+ #,/9+ -$0&3,'+ )M,-3&4/,'+ '(&'"**&,-'+ .-&*L&.(/9+ L(-(L)$-&'$'+ .(-+ /*,+

-$0&3,'+f+

+

 7*)#& ."& #:?%/"& @%A"#0(.B+
&*U,-'&"*+)M,-3&4/,+(+%&,/+

6(+#,*'&)$+3"&*'+ &3."-)(*),+#,+L,)),+#,-*&7-,+ )+#"*L+/*,+

L&-L/%()&"*+ ('L,*#(*),+ J+K,+

,+ #,+

A+ 4/&+ ,')+

.-"U,*( I5672/#WWW&h;$XJ++
+

 7*)#& ."& #:?%/"& "6-%A(.B+
*

L"*'$4/,*)A+ /*,+ L&-L/%()&"*+ #,'L,*#(*),+ .(-+ #$LM(-0,+ 0-(U&)(&-,+ ',+ 3,)+ ,*+

(%+#,+%(+N"-3()&"*+'$#&3,*)(&-,+OI5672/#WWW&h;cXJ+
 +

+
+

6(+ N"-L,+ #/+ 'b')73,+ #,+ U,*)&%()&"*+ ,')+ ')-&L),3,*)+ ,*+ -,%()&"*+ (U,L+ %,+ 0-(#&,*)+

)M,-3&4/,+

.%/'A+(/+L"/-'+#,+ %(+.$-&"#,+M&U,-*(%,A+/*,+L"/LM,+#,+*,&0,+ ',+ N"-3,+'"/U,*)+ '/-+L,'+

45672/# WWW&h;# I(@+)5(@@/H/@)#
*+O-H<)5P7/# 37# *0*)VH/# 3/#

-A(7,5*# I2(53*# YH(35I5-#
'e^$^Z#!"#$%&X#:d9dQ&#



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ eH+

+

N"-3()&"*'+'$#&3,*)(&-,'J+]

%,+ #$U,%"..,3,*)+ #,+

L,)),+L&-L/%()&"*+

+O/H5@-/*#
3/# I(@)/+ 4/&+ .,/U,*)+ ',+ )-(*'N"-3,-+ ,*+ I/@T)2/*# 3/# I(@)/A+ N(&'(*)+ N"*#-,+ L,-)(&*'+
',L),/-'+'"33&)(/9+#,+%(+L"/LM,+*,&0,/',+OI5672/*#WWW&a;$#/)#WWW&a;cXJ+

+

"*)+),*#(*L,+1+(LL,*)/,-+L,+.M$*"37*,A+*")(33,*)+ %,+

(U(%(*LM,'+ 4/&+ .,-3,)),*)+

(LL/3/%()&"*+#,+%(+*,&0,+#(*'+%(+.(-)&,+(U(%+#,'+$8"/%&'J+K"33,+,9.%&4/$+.(-+]KPS?@@P+

O5HB5X %/)W)+#(*'+%(+.(-)&,+#&')(%,A+

)(*#&'+4/,+ %,'+8%"L'+.%/'+.,)&)'+ ',+ %"L(%&',*)+.%/'+.-7'+#,+ %(+.(-"&+ -"LM,/',+ (3"*)J+ 6(+

.(-+ /*+ '/8')-()/3+ #"*)+ %(+

0-(*/%"3$)-&,+ #,'+3()$-&(/9+ .,-3,)+ %(+ .-$',*L,+ #,+ *"38-,/','+ ."-,'+ L"*),*(*)+ #,+

,/)+ #"*L+ ')(0*,-+ #(*'+ %(+ L"/LM,+ (L)&U,+ #/+ '"%+ &'"%(*)+ %,+ L"-.'+ #/+

*,&0,+ .(-+ %,'+ (U(%(*LM,'+ .,-3,)+ (/''&+ #,+ -,*N"-L,-+ %,+ L"*)-('),+ )M,-3&4/,+ ,*)-,+

,+ % +

(U(%(*LM,+ .-")70,+ %(+ L"/LM,+ (L)&U,+ #/+ -$LM(/NN,3,*)+ ,')&U(%+ d(*'+ L,+ L('A+ %(+ L"/LM,+

(L)&U,+.,-#/-,+.%/'+%"*0),3.'+.(-+-(.."-)+1+#,'+L('+*"*+.-")$0$'+.(-+#,'+(U(%(*LM,'J+

+

,+U"%/3,+#,+0%(L,+,')+ '/.$-&,/-+(/+

U"%/3,+#,'+3()$-&(/9+3,/8%,'+O.,-3(N-"')+'/-'()/-$XA+,)+'&+%(+)"."0-(.M&,+1+%(+8(',+#,+

.,/)+#,U,*&-+

]&+%,+N%/(0,+,')+'/NN&'(33,*)+#$U,%"..$A+&%+.,/)+#"**,-+*(&''(*L,+1+/*+

-A(7,5*# I,7<@)+ L&)$'+ '/NN&'(*)+ ,*+ A+

(8"/)&-+1+/*+6,<+5/2#2(+O/7RJ++
+ +

45672/# WWW&a;# I/@T)2/*# 3/#
I(@)/# /)# 7@/# +O/H5@-/# 3/#
I(@)/#3<@*#,<#=<2)5/#<H(@)#

YGO()(*#;#%$'cW!%X#@()/*#3/#
+(72*Q&#



+ aJ+6,+.,-0$%&'"%+

+

eB+ +

+

!"#"$"9%%&'(%8-6:.'3(%3+:2',;% %

d(*'+ #,'+ '$#&3,*)'+3,/8%,'A+ %,+ .,-0$%&'"%+ .,/)+ ',+ .-$',*),-+ '"/'+ #&NN$-,*),'+ N"-3,'J+

6,'+ .%/'+ '.,L)(L/%(&-,'+ '"*)+ %,'+ 0%(L&,-'+ -"LM,/9+ OI5672/# WWW&lXJ+ ;*+ -70%,+ 0$*$-(%,A+ L,'+
#,-*&,-'+ .-$',*),*)+ /*,+ 3"-.M"%"0&,+ U(-&$,+ ,*+ N"*L)&"*+ #,+ %,/-+ #b*(3&4/,J+ 6(+

-,.)()&"*+#/+.,-0$%&'"%+ +

+

QP<]K>+ OBCCDX+ .-"."',+ 4/,%4/,'+

L%(''&N&L()&"*'+-,."'(*)+ '/-+ L,'+

L(-(L)$-&')&4/,'J+ ;*+ L"*'&#$-(*)+ ,<#
I(2H/A+ &%+ ,')+ ."''&8%,+ #,+ #&')&*0/,-+
%,'+ 6,<+5/2*# 2(+O/7R# ,(A-*+ #,'+

6,<+5/2*# 2(+O/7R# 3/# F<,,-/J+ ;*+

+(/''&+1+%(+0,*7',+#,+L,'+

.M$*"37*,'A+&%+,')+."''&8%,+ &*L%/-,+

%,'+ =2()<,7*# 2<H=<2)*+ #(*'+ L,)),+
L%(''&N&L()&"*+ O+I&# M&9&N&9XJ+ 6
3/*# H<)-25<7R+.,-3,)+ /*,+

L()$0"-&'()&"*+ '/..%$3,*)(&-,J+;%%,+#&NN$-,*L&,+ %,'+6,<+5/2*# 2(+O/7R#3/#=5/3#3/#F/2*<@)A+
(%&3,*)$'+ #,'+ 6,<+5/2*# 2(+O/7R# 3/# 3-A25*#
H(2<5@5P7/*A+ (%&3,*)$'+ ,*+ 3()$-&(/9+ (..(-),*(*)+ (/9+ 3"-(&*,'+ %()$-(%,'+ "/+ 1+ %(+

+

+

6(+ L%(''&N&L()&"*+ #,'+ 0%(L&,-'+ -"LM,/9+ ',%"*+ %,/-+ #b*(3&4/,+ ,')+ )"/),N"&'+ .%/'+

N-$4/,33,*)+/)&%&'$,J+6,/-+3"/U,3,*)+#$.,*#+

#,+ %,/-+ ),*,/-+ ,*+ 0%(L,J+ +R%+ ,')+ ."''&8%,+ #,+ #&')&*0/,-+ )-"&'+ )b.,'+ #,+ #b*(3&4/,'+f+ %,'+

6,<+5/2*#2(+O/7R#<+)5I*A+."/U(*)+',+#$.%(L,-+'/-+.%/'&,/-'+37)-,'+,*+/*,+(**$,+,)+$)(*)+

'/-'()/-$'+,*+0%(L,A+%,'+6,<+5/2*#2(+O/7R#5@<+)5I*A+#"*)+%,+3"/U,3,*)+,')+(8',*)+3r3,+'&+

/*+L"-.'+0,%$+.,-'&'),A+,)+%,'+6,<+5/2*#2(+O/7R#I(**5,/*A+&33"8&%,'+,)+#$."/-U/'+#,+0%(L,J+

S(-N"&'A+&%+,')+

'/8')-()/3A+*")(33,*)+#,'+ 0%&'',3,*)'+#,+ ),--(&*+"/+#,'+ )('',3,*)'+#$')(8&%&'(*)+ %,+

+ #,'+

#$.%(L,3,*)'+4/&+#$.('',*)+.%/'&,/-'+#&\(&*,'+#,+37)-,'+.(-+(*J+

N%/(0,+h+&*#&-,L)+ +.$-&0%(L&(&-,+iJ++

+

S(-3&+ %,'+ 0%(L&,-'+ -"LM,/9+ (L)&N'A+ %(+ U&),'',+ #,+ #$.%(L,3,*)+ .,-3,)+ /*,+ L%(''&N&L()&"*+

'/..%$3,*)(&-,J+d;6P6?n;+;^+P6J+O5HHIX+&*)-"#/&',*)+%(+*"3,*L%()/-,+#,+6,<+5/2*#2(+O/7R#
/@#+27/+%"-'4/,+%,'+U&),'','+3,'/-$,'+#$.('',*)+a+37)-,'+.(-+(*+,)+#,+6,<+5/2*#2(+O/7R#i#
H(7F/H/@)#2<=53/+."/-+)"/),+N"-3()&"*+."''$#(*)+/*+#$.%(L,3,*)+&*N$-&,/-+1+L,+',/&%J+

+

6(+3"-.M"0$*7',+ #,'+ 0%(L&,-'+ -"LM,/9+ &*)(L)'+ O(L)&N'+ ,)+ &*(L)&N'X+ #$.,*#+ #,+ .%/'&,/-'+

N(L),/-'+#,+L"*)-W%,+OI5672/#WWW&mXJ+P/)(*)+%,+L%&3()+4/,+%,'+L(-(L)$-&')&4/,'+#/+-,%&,N+#(*'+

3()$-&(/9+#$.,*#+ N"-),3,*)+#,+ %(+ %&)M"%"0&,+,)+#,+ %(+ ),L)"*&4/,+#/+'&),J+ 6(+ ),*,/-+,*+

"-&,*)()&"*+#/+U,-'(*)+(&*'&+4/,+#,+%(+')-/L)/-,+&*),-*,+#,+%(+

45672/# WWW&l;# ,/# 6,<+5/2#
2(+O/7R# *=/+)<+7,<52/# 37#
F/2*<@)#K(23\!*)#37#D5,=5@#
G/<LX#<7#J(,(2<3(#YGO()(#;#
cec#C!cE"!^Q&#



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ e5+

+

N"-3()&"*J+ +,')+(/''&+ )-7'+

&3."-)(*),J+;*+"/)-,A+ %(+!PP^+(&*'&+4/,+ %,'+.-$L&.&)()&"*'+3"b,**,'+(**/,%%,'+ O!PSX+

-$0&'',*)+%,'+L"*#&)&"*'+*$L,''(&-,'+."/-+4/,+%,+.,-0$%&'"%+./&'',+',+3(&*),*&-J++

+

+
+

%(+ 0-(U&)$+ ',+ )-(#/&)+

0$*$-(%,3,*)+ .(-+ #,'+ '&%%"*'+ ,)+ #,'+ -&#,'+ #,+ L"3.-,''&"*+ ,*+ '/-N(L,+ #,'+ 0%(L&,-'+

#,+ %(+3r3,+3(*&7-,+ 4/,+ #(*'+ /*+ 0%(L&,-J+ 6,+ )(%/'+ N-"*)(%+ ,')+ '"/U,*)+ -(&#,+ ."/-+ %,'+

0%(L&,-'+ -"LM,/9+ %,'+ .%/'+ (L)&N'A+ &%+ .-$',*),+ /*,+ .,*),+ .%/'+ #"/L,+ ."/-+ %,'+

0%(L&,-'+ -"LM,/9+ ."''$#(*)+ /*,+ (L)&U&)$+ -$#/&),J+ K,'+ #,-*&,-'+ .,/U,*)+ (/''&+ r)-,+

L"3."'$'+#,+8%"L'+L"/U,-)'+#,+%&LM,*'+,)+#$."/-U/'+#,+)-(L,'+#,+#$N"-3()&"*'+%"-'4/,+

%,/-+ #b*(3&4/,+ ,')+ 4/('&3,*)+ */%%,J+ + >P;Q;<6R+ OBCTIX+ ,)+ QP<]K>+ OBCTTX+ '/007-,*)+

.%/'&,/-'+L(-(L)$-&')&4/,'+"8',-U(8%,'+'/-+%,+),--(&*+.,-3,))(*)+/*,+.-,3&7-,+(*(%b',+#,+

)<A,/<7#WWW&W+.,-3,)+#,+%,'+-$L(.&)/%,-J+

+

Z%(L&,-'+-"LM,/9+&*)(L)'+ Z%(L&,-'+-"LM,/9+N"''&%,'+

7"0-"&1)&-(.)6&9#*0-(.&#(%1"&4&C=<CD>&6%&
($-%9&E&FD<C=>&6%&%0($-%9&

S,*),+#/+)(%/'+N-"*)(%+&*N$-&,/-,+1+

aI|+

G".%"9&'*/':& +

H*)#$"6&()&9#*0-&I=<J>5K&
]"/-L,'+(/+N-"*)+O.%/'+LM(/#,'+4/,+

5|KX+

7"#?:.%6*.&+#*'('."L+*66%'."& S,-0$%&'"%+&3.-"8(8%,+

M%$@"06&#(#"6&"-&/(-:#%".&9%0&()&9#*0-&
6%&($-%9&E&.%$@"06&"-&/(-:#%".&9%0&+.)6&

#(#"6&6%&%0($-%9&

]/-N(L,+3(-4/$,+.(-+#,'+

#$.-,''&"*'+)M,-3"c(-')&4/,'+

45672/# WWW&m;# I<+)/72*# 3/#
+(@)2b,/#/)#+<2<+)-25*)5P7/*#

YGO()(#;#Z!%[WDWX#:d99Q&#

"<A,/<7# WWW&W#;# +<2<+)-25*)5P7/*#
=25@+5=<,/*#3/*#6,<+5/72*#2(+O/7R#
5@)<+)*# /)# I(**5,/*# YGO()(#;#
Z!%[WDWX#:d99Q&#



+ aJ+6,+.,-0$%&'"%+

+

ea+ +

+

+

!"#"$"!%%&'%5'38)-.(+-%760(%-'(%<+3=61.+0(%=+36.0.4,'(%

"LL/--,*L,+ #,+ .,-3(N-"')+ #(*'+ %,'+ 3"-(&*,'+ L"*')-/&),'+ ',+

#&'L"*)&*/A+L,.,*#(*)+#,/9+L(#-,'+#,+N&0/-,+.,/U,*)+r)-,+$)(8%&'+1+.(-)&-+#,'+-,LM,-LM,'+

.-&*L&.(%,'+'/-+%,+'/Y,)+f+

+

BJ 
,<#,5H5)/#5@I-25/72/#37#=/26-,5*(,#35*+(@)5@7 V1V

%(4/,%%,+ (/L/*,+ N"-3,+ .$-&0%(L&(&-,+ ,')+ "8',-U(8%,+ O+I&# M&9&hXJ+ 6,'+ 3"-(&*,'+

#()(*)+#/+)(-#&0%(L&(&-,+"/+#/+S,)&)+P0,+Z%(L&(&-,+#,'+0-(*#'+0%(L&,-'+#/+3(''&N+

#/+!"*)VQ%(*L+'"*)+/*+8"*+,9,3.%,+OU"&-+Q?]]?[A+5HBHXJ+

+

:& 
,(+<,5*<@)# /@# <H(@)# 3/# ,<# ,5H5)/# 5@I-25/72/# 37# =/26-,5*(,# 35*+(@)5@7J+ ;*+ -70%,+

-"#/&),+ %"-'+#,+

<;n[P<d+!"#$%&+O5HHaXJ+]/&),+1+#,'+3,'/-,'+#,+.-"'.,L)&"*+0$".Mb'&4/,+#(*'+ %(+

3"-(&*,+ #,+ N"*#+ #/+ 0%(L&,-+ #/+ <&)"-#A+ d;6P6?n;+ O5HHeX+ (+ (&*'&+ L"*N&-3$+ L,'+

"8',-U()&"*'J+ K,.,*#(*)A+ L,+ #,-*&,-+ '&),+ ',+ L(-(L)$-&',+ .(-+ /*,+ )-7'+ 0-(*#,+

U(-&(8&%&)$+ '.()&(%,+ (U,L+ #,'+ ."-)&"*'+ #,+ %(+ 3(-0,+ .-"0%(L&(&-,+ L"*),*(*)+

.(-)&,%%,3,*)+"/+&*)$0-(%,3,*)+#/+.,-0$%&'"%+OI5672/#WWW&`XJ+K,%(+',+)-(#/&)+.(-+%(+
V1V#&-,+

&*)$0-$,+.(-+ %,+0%(L&,-+#(*'+ %(+L"*')-/L)&"*+3"-(&*&4/,A+'"&)+#,+L"*0$%()&"*A+,*+

#,+%2$#&N&L,+3"-(&*&4/,J+#

#

n945672/# WWW&`;# 2-=<2)5)5(@#
3/*# *-35H/@)*# 6/,-*# 3<@*#
,<# H<26/# =2(6,<+5<52/# 37#

YZ!%$%ek!X#:ddNQ&#



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ ee+

+

O<;n[P<d+!"#$%&X+5HHaXA+ %,+Z-/8,*+O>P;Q;<6RA+5HHIXA+ %,+!/-(0%+O:[;R];6+=+:wwQA+5HHkX+,)++ %,+

K"%+ #,'+Z,*)&(*,'+ O6(38&,%+=+ ]LM/,)\A+ 5HHTX+ OU"&-+ (/''&+ :[;R];6A+5HHa+E+:wwQ+;^+:[;R];6A+

5HHD+E+!?[[R;<A+ 5HHk+E+ <RQ?6R[R+ !"# $%&X+ 5HBHXJ+ K,'+ 3"-(&*,'+ ',+ .(-)&L/%(-&',*)+ .(-+ /*,+

-,%()&"*+ L"3.%,9,+ (U,L+ %,'+ N"-3,'+ #,+ N%/(0,+ .$-&0%(L&(&-,+ 4/&+ .,/)+ -$'/%),-+ #,+ %(+

.-$',*L,+ #,+ 0%(L&,-'+ *"&-'+ OI5672/# WWW&9dXA+ #,+ 5+/\+(2/3# H(2<5@/*# "/+ #,+ 3"-(&*,'+ #,+

."/''$,+ O=7*O# H(2<5@/*X+ OU"&-+ .(-+ ,9,3.%,+ >P;Q;<6R+ !"# $%&X#5HHD+E+ :<PR[;<+=+!?]^6;<A+

5HHDXJ+

+

6(+ -$.(-)&)&"*+ #/+ .,-0$%&'"%+ (%.&*+ ."/-+ #(*'+ %,'+ N"-3()&"*'+3"-(&*&4/,'+ ,')+ #"*L+ )-7'+

M$)$-"07*,+ ,)+ ,9)-r3,3,*)+ #$.,*#(*),+ #,+ N(L),/-'+ %"L(/9J+ ]/&),+ (/9+ $)/#,'+ L&)$'+

(/.(-(U(*)A+ %,'+3(-0,'+.-"0%(L&(&-,'+ '"*)+#"*L+L"33/*$3,*)+ -,L"**/,'+ L"33,+#,'+

,3,*)+.%/'+N-$4/,*),+#(*'+ %,'+

0%(L&(&-,+,)+.$-&0%(L&(&-,+',+%"L(%&',*)J++

+

!"#"$"$%%&'%(+-%<-,601(%

6,'+%"/.,'+#,+0$%&N%/9&"*+'"*)+/*,+,9.-,''&"*+U&'&8%,+'/..%$3,*)(&-,+#/+.,-0$%&'"%+(%.&*J+

G&'&8%,'+(/)(*)+#(*'+%,'+$8"/%&'+'"%&N%/$'+O+I&#M&9&N&9X+4/,+#(*'+%,'+U,-'(*)'+1+L"/U,-)/-,+
U$0$)(%,A+ %,'+%"/.,'+#,+'"%&N%/9&"*t0$%&N%/9&"*+.,/U,*)+()),&*#-,+#,'+#&3,*'&"*'+U(-&(*)+

#,+4/,%4/,'+#$L&37)-,'+1+4/,%4/,'+37)-,'+OI5672/# WWW&99XJ+]KPS?@@P+O5HHTX+-(..,%%,+4/,+
%(+#$N&*&)&"*+#,+%(+'"%&N%/9&"*A+(''"L&$,+1+L,%%,+#,+%(+0$%&N%/9&"*A+,')+'"/U,*)+L"*N/',J+S"/-+

L,-)(&*'+(/),/-'+O.(-+,9,3.%,+oP]>Q`<[+BCkC+E+]`!!;<FR;6dA+BCCBXA+%(+0$%&N%/9&"*+,')+/*+

'b*"*b3,+ #,+ %(+ (%"-'+ 4/,+ F<;[K>+

OBCCDX

45672/# WWW&9d;# H<26/#
=2(6,<+5<52/# 3/*# ^(6@/*#
Y'<**5I# 37# '(@)# c,<@+Q#
3<@*# ,<P7/,,/# 7@/# ,<@67/#
6,<+5<52/#+(7F/2)/#3/#A,(+*#
/*)#(A*/2F<A,/#Y["fX#:d99Q&#



+ aJ+6,+.,-0$%&'"%+

+

eI+ +

+

+ L,'+')-/L)/-,'+*$L,''&),+#"*L+#,'+3,'/-,'+'.$L&N&4/,'A+

L"33,+ .(-+ ,9,3.%,+ #,'+3,'/-,'+ 0$".Mb'&4/,'+ ),%%,'+ 4/,+ %(+ )"3"0-(.M&,+ $%,L)-&4/,A+

(N&*+#,+#$),-3&*,-+%,'+$%$3,*)'+L"*)-W%(*)+%(+-,.)()&"*J+d,'+-,LM,-LM,'+#,+L(-)"0-(.M&,+

,)+#,'+&*U,*)(&-,'+#,+L,'+N"-3,'+'"*)+(L)/,%%,3,*)+,*+L"/-'+O`^@A+5HB5+&*+.-,.JXJ+

+

+

+

;323R&&.O&DFJFLG&FUZXVFGQVG&&GL&DO&IFHLVFYQLFCU&LABFPQG&GL&OLABFPQG&

IQ&BGVEXDFHCD&ODBFU&IFHMCULFUQ&

6(+#$N&*&)&"*+L"33/*$3,*)+(LL,.)$,+."/-+ %(+ ,5H5)/# 5@I-25/72/#37#=/26-,5*(,#35*+(@)5@7+

),--(&*+ 0,%$+ ,*+ .,-3(*,*L,J+ K"33,+ &%+ (+ $)$+3"*)-$A+ %,'+ 0%(L&,-'+ -"LM,/9+ #$.,*#,*)+

N"-),3,*)+ #,'+ N(L),/-'+ )"."L%&3()&4/,'A+ *")(33,*)+ #,+ %(+ !PP^+ O,*+ -,%()&"*+ (U,L+

]/-+ L,)),+ 8(',A+ #(*'+ %(+ %&))$-()/-,+ %(+ %&3&),+

&*N$-&,/-,+ #/+ .,-0$%&'"%+ ,')+ 0$*$-(%,3,*)+ (''"L&$,+ 1+ %(+ %&3&),+ &*N$-&,/-,+ #,'+ 0%(L&,-'+

-"LM,/9+(L)&N'+,)+ &*(L)&N'J+d,'+ &*U,*)(&-,'+#,+0%(L&,-'+ -"LM,/9+1+#,'+$LM,%%,'+ -$0&"*(%,'+

L(-(L)7-,+,3.&-&4/,+8('$,'+'/-+L,+L"*L,.)+"*)+$)$+#$U,%"..$,'+O+I&#M&:XJ+K,.,*#(*)A+ &%+

d;6P6?n;A+5HHe+E+!?<P<d+;^+P6A+5HBH

.,-'&'),+ #(*'+ /*+ $8"/%&'+ #,+ 8('',+ (%)&)/#,A+ &%+ ,')+ ."''&8%,A+ '"/'+ L,-)(&*,'+ L"*#&)&"*'A+

++

K,'+#$L"/U,-),'+"*)+-,3&'+,*+#&'L/''&"*+%(+%&3&),+&*N$-&,/-,+#,+%(+L,&*)/-,+#/+.,-0$%&'"%+

-70%,+ 0$*$-(%,A+ %(+ .-$',*L,+ #,+ ),--(&*'+ 0,%$'+ ,*+ .,-3(*,*L,+ #$.,*#+ #,'+ N(L),/-'+

45672/# WWW&99;# 3/*# I(2H/*#
3/#I,7<6/#i#'())<#c,<@)*/#
3<@*#,/#8<,#3/#'(520#Y["fX#
:d9:#5@#=2/=&Q&#



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ eD+

+

)"."L%&3()&4/,'+ $*"*L$'+ #(*'+ %,'+ '"/'VLM(.&)-,'+ .-$L$#,*)'J+ K,'+ #,-*&,-'+

L"--,'."*#,*)+(/9+ ,'+$LM(*0,'+

)M,-3&4/,'+,*)-,+%(+L"/LM,+(L)&U,+,)+%(+'/-N(L,+#/+'"%J+K,+L"*L,.)+,')+U(%(8%,+."/-+/*,+

+

+

K,.,*#(*)A+4/,%4/,'+,9L,.)&"*'+,9&'),*)J+ ,')+.(-+,9,3.%,+%,+L('+."/-+%(+-$.(-)&)&"*+#/+

.,-0$%&'"%+ #(*'+ %,'+ $8"/%&'A+ "z+ /*,+ (*"3(%&,+ )M,-3&4/,+ %&$,+ 1+ /*,+ L&-L/%()&"*+ &*),-*,+

,+ #,+ %(+

N"-3()&"*J+ /#,+#(*'+%,'4/,%%,'+

/*+$)()+)M,-3&4/,+*$0()&N+,')+.-$',*)J+P&*'&A+%,'+3(-0,'+.-"0%(L&(&-,'+,)+%,'+3"-(&*,'+#,+

."/''$,+ .,/U,*)+ r)-,+ %"L(%,3,*)+ 0,%$,'+ ,*+ .,-3(*,*L,+ "/+ r)-,+ L"3.%7),3,*)+

#$."/-U/,'+ #,+ .,-3(N-"')+ %"-'4/,+ %(+ L"/U,-)/-,+ 3&*$-(%,+ ,')+ '/NN&'(33,*)+ $.(&'',+

."/-+.-")$0,-+%(+'/8'/-N(L,+#,'+$LM(*0,'+$*,-0$)&4/,'+,*)-,+'"%+,)+()3"'.M7-,J+

R%+,')+#"*L+&*#&'.,*'(8%,+#,+L"3.-,*#-,+4/,+%,+.,-0$%&'"%+',+#&')-&8/,+#,+N(p"*+)0=5P7/+
%1+"z+%(+L"3."'(*),+#,'+$LM(*0,'+$*,-0$)&4/,'+,')+#"3&*(*),J+[$(*3"&*'A+%"-'4/,+%,'+

.,-0$%&'"%+ #,U&,*)+ <)0=5P7/+ Od;6P6?n;A+ 5HHe+E+ 6P!QR;6A+ 5HHD+E+ ]KPS?@@PA+ 5HB5XJ+ K,)),+

#&')&*L)&"*+ #,U&,*)+ N"*#(3,*)(%,+ %"-'+ #,+ %(+

#&')-&8/)&"*+."),*)&,%%,+#/+.,-0$%&'"%+(%.&*J+P/+L,*)-,+#,+%(+.-"8%$3()&4/,+#,+-,LM,-LM,+

#/+ .-$',*)+ )-(U(&%+ ,)+ .-$',*),+ #(*'+ .%/'&,/-'+ )-(U(/9+ .-"."'$'+ #(*'+ %(+ %&))$-()/-,A+ %(+

.-&*L&.(/9+#,'+$)/#,'+'/-+%,+.,-0$%&'"%+(%.&*J+

+ +



+ aJ+6,+.,-0$%&'"%+

+

ek+ +

+

;323[&&#AULNKHG&

6 .,-0$%&'"%+ (%.&*+ ,*+ M(/),+ 3"*)(0*,+ ',+ L(-(L)$-&',+ .(-+ /*,+ ,9)-r3,+

L()$0"-&,'A+ #(*'+ %,'4/,%%,'+ %,+ .,-0$%&'"%+ ,')+ 0$*$-(%,3,*)+ .-$',*)+ "/+ (8',*)J+ `*,+

)<A,/<7#
WWW&WW&#
+

89#+%(:+'7&,-''+1+'/%
;550,,+'5+%

(+%
#+,*4"&$-"%

<+1),60+$%

Z%(L&,-+-"LM,/9+(L)&N+ +
K(-(L)$-&'$+.(-+/*,+3()-&L,+'/-'()/-$+,*+0%(L,+4/&+,')+1+

+

Z%(L&,-+-"LM,/9+&*(L)&N+ +
!"/U,3,*)+(8',*)A+L(-(L)$-&'$+.(-+/*+L"-.'+#,+0%(L,+

#(*'+'(+3()-&L,J+

Z%(L&,-+-"LM,/9+N"''&%,+ ~+
R%+*,+L"*)&,*)+.%/'+#,+0%(L,+,)+&%+',+%"L(%&',+0$*$-(%,3,*)+

,*+#,''"/'+#,+%(+L,&*)/-,+#/+.,-0$%&'"%+#&'L"*)&*/J+

;8"/%&'+O3"&)&$+(3"*)X+ ~+
6,+-$0&3,+)M,-3&4/,+4/&+'2&*')(%%,+#(*'+L,-)(&*+$8"/%&'+
#,+M(/),+3"*)(0*,+N(U"-&',+/*+-$LM(/NN,3,*)+#(*'+%(+

3"&)&$+(3"*)+O+I&M&9&N&9XJ+

;8"/%&'+O3"&)&$+(U(%X+ +
6,+-$0&3,+)M,-3&4/,+4/&+'2&*')(%%,+#(*'+L,-)(&*+$8"/%&'+

#,+M(/),+3"*)(0*,+N(U"-&',+/*+3(&*)&,*+#,+
),3.$-()/-,'+*$0()&U,'+#(*'+%(+3"&)&$+(U(%+O+I&M&9&N&9XJ+

]/-N(L,+U$0$)(%&'$,+ ~+
6(+U$0$)()&"*+,')+0$*$-(%,3,*)+'b*"*b3,+#2(8',*L,+#,+

.,-0$%&'"%J+

S(-"&'+-"LM,/',+ +V+~+
S,-0$%&'"%+.-$',*)+/*&4/,3,*)+."/-+%,'+.(-"&'+%"L(%&'$,'+

1+/*,+(%)&)/#,+'/NN&'(33,*)+$%,U$,J+

;8"/%&'+U$0$)(%&'$+ ~+
62$8"/%&'+U$0$)(%&'$+*2(+0$*$-(%,3,*)+.('+/*,+L"/LM,+
(L)&U,+1+0-(*/%"3$)-&,+'/NN&'(33,*)+0-"''&7-,+."/-+
4/2/*,+U,*)&%()&"*+#2(&-+',+#$U,%"..,+1+'"*+&*)$-&,/-J+

!(-0,+.-"0%(L&(&-,+ ~+
K"33/*$3,*)+-,L"**/,+L"33,+#$."/-U/,+,*+
.,-0$%&'"%+OLNJ+aJBJeJaXJ+S,-0$%&'"%+.-$',*)+)-7'+

%"L(%,3,*)J+

6"/.,'+#,+0$%&N%/9&"*+ + +I&#M&9&N&N#

!"-(&*,+#/+SPZ+ +V+~+
d&NN$-,*),'+N(L),/-'+-$0&'',*)+%(+.-"8(8&%&)$+
#2"LL/--,*L,+#,+.,-0$%&'"%+O+I&#M&9&N&MXJ+

K-r),+3"-(&*&4/,+
%()$-(%,+ +V+~+ R#,3J+

!"-(&*,+#,+."/''$,+ +
;%%,+',+L"3."',*)+0$*$-(%,3,*)+#2(*L&,*'+.,-0$%&'"%+

-,3(*&$'+,)+L"3.-,''$'+.(-+%2(U(*L$,+0%(L&(&-,J+

Z%(L&,-+L"/U,-)+ +
6(+0%(L,+3(''&U,+-$'&'),+(/+),3.$-()/-,'+."'&)&U,'+,)+

#"*L+#/+*$"V.,-0$%&'"%+'."-(#&4/,+,)+.-$',*)J+

!"-(&*,+#/+
^(-#&0%(L&(&-,+ ~+

Z$*$-(%,3,*)+#$."/-U/,+L(-+%"L(%&'$+,*+#,''"/'+#,+%(+
%&3&),+&*N$-&,/-,+#/+.,-0$%&'"%J+

+

+ +

"<A,/<7# WWW&WW;# *0@)OV*/#
3/# ,<# 2-=<2)5)5(@# 37#
=/26-,5*(,#3<@*#=,7*5/72*#

#



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ eT+

+

;37&& .'&%1/".,#'),1-&/+&.'&!"4'!),),1-&/$&4+!6".,#1.&>&

")')&/+&.'&!+*=+!*=+&&

d(*'+ %(+ %&))$-()/-,A+ .%/'&,/-'+3"#7%,'+ '/-+ R%'+

'"*)+ ,'',*)&,%%,3,*)+ #,+ #,/9+ )b.,'+f+ %,'+ 3"#7%,'+ #,+ -$.(-)&)&"*+ #/+ .,-3(N-"')+ #,+

L(-(L)7-,+,3.&-&4/,+"/+,3.&-&L"V

.%/)W)+ 1+ %(+ L"3.-$M,*'&"*+ #,'+ $LM(*0,'+ $*,-0$)&4/,'+ ,*)-,+ %(+ L"/LM,+ (L)&U,+ ,)+

+ *$L,''&),*)+

&*N%/,*p(*)+%,'+U(-&(8%,'+1+-,),*&-J+;*+,NN,)

$)/#,+ L"*'&#$-$,J+ ;)(*)+ #"**$+ 4/,+ %(+ )"."0-(.M&,+ ,')+ /*+ #,'+ N(L),/-'+

&*N%/,*p(*)+ %,+.%/'+ %,'+),3.$-()/-,'+#/+'"%A+ %(+.%/.(-)+#,'+3"#$%&'()&"*'+,3.&-&4/,'+,)+

,3.&-&L"V')()&')&4/,'+(L)/,%%,'+',+-$N7-,*)+1+#,'+$LM,%%,'+-$0&"*(%,'+,)+%"L(%,'J+;*+,NN,)A+

.,/+# /*,+$LM,%%,+L"*)&*,*)(%,+,*+-(&'"*+#/+3(*4/,+#,+#$)(&%'+1+L,+

*&U,(/J+6,'+3"#7%,'+.Mb'&4/,'A+4/(*)V1V

+N(p"*+

'+ '"*)+ -,4/&','+ (

L"M$-,*),+.(-+-(.."-)+1+%(+-$(%&)$J++

+

;3732&&.GH&YOHGH&IG&DO&VGMNGVMNG&

P+ /*,+ $LM,%%,+ -$0&"*(%,A+ 3"#7%,'+ #,+ -$.(-)&)&"*+ #/+

.,-0$%&'"%+.-"."'$'+#(*'+%(+%&))$-()/-,+',+8(',*)+'/-+#&NN$-,*),'+(..-"LM,'+),%%,'+4/,+#,'+

3$)M"#,'+ ')"LM(')&4/,'+ "/+ #$),-3&*&'),'J+ 6,'+3"#7%,'+ ')"LM(')&4/,'+ '"*)+ L(%&8-$'+ #,+

N(p"*+ ,3.&-&L"V')()&')&4/,A+ )(*#&'+ 4/,+ %,'+ #$),-3&*&'),'+ L"--,'."*#,*)+ 1+ #,'+

3"#$%&'()&"*'+.Mb'&4/,'J+6(+.%/.(-)+#,'+L,'+3"#7%,'+',+8(',*)+'/-+#,'+&*#&L,'+&*#&4/(*)+

%(+.-$',*L,+#,+),--(&*'+0,%$'+,*+.,-3(*,*L,+),%'+4/,+%,'+0%(L&,-'+-"LM,/9+&*)(L)'A+(&*'&+

4/,+ %,'+ 3,'/-,'+ Q^]+ OA())(H# )/H=/2<)72/*# (I# *@(1# +(F/2XA+
3$)M"#,+.-"."'$,+.(-+>P;Q;<6R+,*+BCkaJ+

+

6,'+."&*)'+L"33/*'+#,+L,'+3"#7%,'+'"*)+%&$'+(/9+h+G/2H<I2(*)\4<7*)2/6/,@+i+O>P;Q;<6RA+
BCCD 4/&+"*)+.,-3&'+#,+3,))-,+,*+$U&#,*L,+ %,'+$%$3,*)'+

,9.%&4/(*)+%(+.-$',*L,+#,+.,-0$%&'"%J+R*&)&$,'+.,*#(*)+%,'+(**$,'+BCkHA+%,'+-,LM,-LM,'+#,+

o&%N-&,#+ >(,8,-%&+ %/&+ "*)+ .,-3&'+

"8',-U()&"*'+#,+),--(&*+#(*'+%,'+P%.,'+Z-&'"**,'J+;%%,'+#$N&*&'',*)+%,'+N(L),/-'+.-&*L&.(/9+

,+.,-0$%&'"%+1+/*+,*#-"&)+'.$L&N&4/,f+

+

BJ 
-(b"**,3,*)+'"%(&-,+#&-,L)A+(+/*,+0-(*#,+ &*N%/,*L,+'/-+ %(+ %&3&),+ &*N$-&,/-,+

#/+.,-0$%&'"%+#&'L"*)&*/J+

5J d(*'+ %,'+.&,#'+#,+.,*),A+ %1+"z+ %(+*,&0,+',+3(&*)&,*)+

&*N$-&,/-,+#/+.,-0$%&'"%+#&'L"*)&*/+,')+(8(&''$,J+



+ aJ+6,+.,-0$%&'"%+

+

eC+ +

+

aJ d(*'+%,'+.,*),'+&*N$-&,/-,'+1+I|A+% #,+

%(+M(/),/-+#,+*,&0,+,')+ +

eJ ;*+#,''"/'+ #,+ %(+ %&3&),+ #,+ %(+ N"-r)A+ %,+ .,-3(N-"')+ ,')+ .-$',*)+ '"/'+ N"-3,+

)-7'+'."-(#&4/,+E+,*+#,''/'+#,+L,)),+%&3&),A+&%+N(/)+L"3.),-+(U,L+%(+.-$',*L,+

."),*)&,%%,+#,+.,-3(N-"')J+

IJ 6,'+ 0%(L&,-'+ -"LM,/9+ &*)(L)'+ O(L)&N't&*(L)&N'X+ '"*)+ #,'+ &*#&L(),/-'+ #,+ %(+

.-$',*L,+#,+.,-3(N-"')J+

DJ 6,'+*$U$'+"/+)(LM,'+#,+*,&0,+.$-,**,'+'"*)+#,'+&*#&L(),/-'+#,+%(+.-$',*L,+

#,+.,-3(N-"')J+

kJ d(*'+%,'+\"*,'+1+.,%"/',+(%.&*,A+ %(+.-"8(8&%&)$+#,+)-"/U,-+#/+.,-0$%&'"%+,')+

N(&8%,+O�5IyX+E+#(*'+%,'+$8"/%&'+*/'A+,%%,+,')+$%,U$,+OÄkIyXJ+

TJ 6,'+'/-N(L,'+1+0-"'+8%"L'+'"*)+N(U"-(8%,'+(/+.,-0$%&'"%+E+ %,'+0-(*/%"3$)-&,'+

N&*,'+%,+'"*)+8,(/L"/.+3"&*'J+

CJ 

(&*XJ+

BHJ /*,+

(8',*L,+#,+.,-0$%&'"%J+

+

K,'+ #&9+ .-"."'&)&"*'+ "*)+ ."'$+ %,'+ 8(','+ #,+ %(+ 3"#$%&'()&"*+ #/+ .,-0$%&'"%+ (%.&*+ ,)+

.%/'&,/-'+3"#7%,'+"*)+,NN,L)&U,3,*)+$)$+#$U,%"..$'+,*+)-(#/&'(*)+L,'+"8',-U()&"*'J+6,+

3r3,+ >(,8,-%&+ N/)+ %,+ .-,3&,-+ 1+ .-"."',-+ /*+ 3"#7%,+ )"."L%&3()&4/,+ O)<A,/<7# WWW&WWWX+

)"."0-(.M&,+ #/+ ),--(&*+ L"*'&#$-$J+ d,+ .%/'A+ L,)),+3"#$%&'()&"*+ (+ .,-3&'+ /*,+ .-,3&7-,+

L%(''&N&L()&"*A+#"**(*)+%,'+(%)&)/#,'+,*V#,''/'+#,'4/,%%,'+%(+.-$',*L,+#,+.,-3(N-"')+,')+

=(**5A,/+"/+=2(A<A,/J++
+

& =+,*4"&$-"%#-$$&2"+%
+'%(+$$0$%(+%>1?%

=+,*4"&$-"%#,-2)2"+%
+'%(+$$0$%(+%>1?%

N#%"0-(-%*0& 7"0-"& 7%"1&1"&+"0-"& 7"0-"& 7%"1&1"&+"0-"&
O& 5eHH+ 5BHH+ 5DHH+ 5IIH+

OP& 5eIH+ 5aHH+ 5DHH+ 5kHH+

P& 5DHH+ 5eHH+ +++aHHH+Å+ 5kHH+

HP& 5TIH+ 5aHH+ +++aHHH+Å+ 5kHH+

H& aHHH+ 55IH+ Å+ 5DHH+

HQ& 5kHH+ 5BIH+ 5CHH+ 5IIH+

OQ& +5aIH+ 5HIH+ 5eHH+ ++++++5eHH+

G"+.(-6&"R+*6:6&()&A"0-& 5DHH+ 5kHH+

G"+.(-6&+#*-:?:6&1)&A"0-& 5DIH+ +aHHHÅ+

+

+ +
"<A,/<7#WWW&WWW;#H(3V,/#)(=(\+,5H<)5P7/#3/*#,5H5)/*#5@I-25/72/*#37#=/26-,5*(,#Y=(**5A,/#(7#=2(A<A,/Q#*/,(@#

_$!c!^%WX#9``aQ&#



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ IH+

+

!"9"#"#%%&'(%53'=.'3(%=+7>-'(%'=5.3.4,'(%7'%3)5631.1.+0%7,%5'38)-.(+-%6-5.0%

6(+.-,3&7-,+-,.-$',*)()&"*+*/3$-&4/,+#,+ %(+-$.(-)&)&"*+#/+.,-0$%&'"%+(+$)$+L"*p/,+.(-+

:;66;<+

#$U,%"..$+ #(*'+ /*+ ,*U&-"**,3,*)+ P<KtR[F?+ ,)+ *"33$+ S;<!P:P<^+ OI5672/# WWW&9:XJ+
K,)),+ 3"#$%&'()&"*+ .,-3,)+ #,+ 3,))-,+ ,*+ $U&#,*L,+ %(+ #&')-&8/)&"*+ ."),*)&,%%,+ #/+

.,-3(N-"')+ #,+3"*)(0*,+ '/-+ /*,+ L(-),+ )"."0-(.M&4/,+ 1+ .(-)&-+ #,'+ -70%,'+ ,3.&-&4/,'+

.-"."'$,'+ .(-+ >(,8,-%&A+ (&*'&+ 4/,+ #,'+ (*(%b','+ 8('$,'+ '/-+ /*+ 3"#7%,+ */3$-&4/,+

#2(%)&)/#,'+ O![PX+ OU"&-+ (/''&+ :;66;<+ =+ >?;6@6;A+ BCCDXJ+ S(-+ %(+ '/&),A+ R!>?F+ OBCCD(X+ (+

.-"."'$+ /*,+ (3$%&"-()&"*+ #,+ L,+ 3"#/%,+ ,*+ &*L%/(*)+ #&NN$-,*),'+ )b."%"0&,'+ #,+

L"/U,-)/-,+#/+'"%J+`*+#,/9&73,+3"#/%,+L"**/'+L"33,+S;<!+(+$)$+#$U,%"..$+'/-+L,)),+

8(',+,)+(+$)$+),')$+(U,L+-,%()&U,3,*)+#,+'/LL7'+#(*'+%,'+P%.,'+Q,-*"&','J+

+

'&3/%()&"*'+ #,+ %(+ -$.(-)&)&"*+ #/+

.,-0$%&'"%+ #&'L"*)&*/+ '/-+ %(+ 8(',+ #,+

#&NN$-,*)'+ &*U,*)(&-,'+ #,+ 0%(L&,-'+

-"LM,/9+ OR!>?FA+ BCCDQ+E+ d;6P6?n;+ =+

!?<P[dA+ BCCk+E+ QP<?[R+ !"# $%&X+ 5HHe+E+
];SSR+!"#$%&+5HHIXJ+6,'+0%(L&,-'+-"LM,/9+
&*)(L)'+ ',+ %"L(%&'(*)+ (/9+ (%)&)/#,'+ %,'+

.%/'+ 8('','+ #$),-3&*,*)+

,NN,L)&U,3,*)+ %(+ %&3&),+ &*N$-&,/-,+ #,+

%(+ L,&*)/-,+ #/+ .,-0$%&'"%+ ."/-+ /*,+

,9."'&)&"*+ '.$L&N&4/,J+ d,+ 3(*&7-,+

,3.&-&4/,+ #"*LA+ #,'+ L(-),'+ #,+ %(+

-$.(-)&)&"*+ ."),*)&,%%,+ #/+ .,-0$%&'"%+ (+ ./+ r)-,+ $)(8%&,J+ ^"/),N"&'A+ #/+3"3,*)+ 4/,+ %,'+

-$0&"*'+ #(*'+ %,'4/,%%,'+ %,'+ 0%(L&,-'+ -"LM,/9+ "*)+ $)$+ &*U,*)"-&$'+ '"*)+ #&NN$-,*),'A+ %,'+

%&3&),'+ +U(-&,*)+

%$07-,3,*)J+ P&*'& ,*U&'(0,(8%,+

./-,3,*)+-$0&"*(%,J+`*,+L"3.(-(&'"*+,*)-,+L,/9V .(-+(&%%,/-'+.('+-,L"33(*#$J++

+

!"9"9"9%%&'(%%=+7>-'(%'=5.3.:+?(161.(1.4,'(%7'%3)5631.1.+0%7,%5'38)-.(+-%6-5.0%

;*+-(&'"*+#,+L,'+%&3&),'+,)+#,+%,/-+'&3.%&L&)$A+%,'+3"#7%,'+./-,3,*)+,3.&-&4/,'+',+'"*)+

-$U$%$'+ &3.-$L&'+ ,)+ &%'+

')()&')&4/,J+6,+3"#7%,+%,+.%/'+L"**/+#,+L,+)b.,A+S;<!P!PSA+(+$)$+.-"."'$+.(-+>?;6@6;+

=+>P;Q;<6R+

&*#&4/$,+."/-+#,'+L,*)(&*,'+#,+3,'/-,'+Q^]A+,)+'"*)+N"*L)&"*'+#,'+N(L),/-'+L%&3()&4/,'+

L(%L/%$,+ (&*'&+ 4/,+ %(+ -(#&()&"*+ '"%(&-,+ #&-,L),+ ."),*)&,%%,J+ K,'+ ".$-()&"*'+ "*)+ $)$+

-$(%&'$,'+ .(-+ 3(*&./%()&"

/+ .,-0$%&'"%A+ S;<!P!PS+ /)&%&',+ %(+ -,%()&"*+ ')()&')&4/,+ ,9&')(*)+ ,*)-,+ %(+

45672/# WWW&9:;# /R)/@*5(@#
=()/@)5/,,/#37#=/26-,5*(,# 3/#
,<# 2-65(@# 37# J(2F<)*+O\

G!^'$.$^"#Y.!%%!^X#9``:Q&#



+ aJ+6,+.,-0$%&'"%+

+

IB+ +

+

V1V#&-,+(/9+,*#-"&)'+"z+ %,'+3,'/-,'+

Q^]+ ',+ %"L(%&',*)+ ,*)-,+ V5|K+ ,)+ Va|KJ+ S%/'&,/-'+

),')'+ O.(-+ ,9,3.%,+ F<P`;[F;6d;<A+ BCCT+E+

[n;[>`R]A+ 5HHI

3"#7%,+ 4/&+ .,-3,)+ #,+ .-$#&-,+ %(+ .-$',*L,+ #,+

.,-0$%&'"%+ ,*V#,''"/'+ #,+ %(+ %&3&),+ &*N$-&,/-,+ #/+

.,-0$%&'"%+ #&'L"*)&*/+ OI5672/# WWW&9MXJ+ 6,'+3,'/-,'+

4/&+ *,+ -,.-$',*),+ .('+ %(+ N"-),+ #&'L"*)&*/&)$+

'.()&(%,+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%J+

+

8(',+ #,+ %(+ L"/LM,+ #,+ *,&0,+ (+ $)$+ (#".)$+ 1+

.%/'&,/-'+-,.-&','+3r3,+."/-+#,+3"#7%,'+8('$'+

'/-+#,'+ (..-"LM,'+#&NN$-,*),'A+ (/)(*)+,3.&-&L"V

')()&')&4/,'+ 4/,+ .Mb'&4/,'+ O:;66;<+ !"# $%&A+ BCCTE+
<R;d6R[Z;<+P[d+:[;R];6A+5HHHE+Z<`Q;<+P[d+>?;6@6;A+

5HHBE+ ]^?K:;<V!R^^P@+ !"# $%&X# 5HH5E+ ;Q?>?[+ P[d+
]K><?^^A+ 5HHTX

(&%%,/-'+ '

3"#7%,'+ '&3&%(&-,'+ OZ<`Q;<+!"#$%&A+5HHeE+>;ZZ;!+

!"#$%&X#5HHIE+;^@;6!Ç66;<+!"#$%&X#5HHDA+5HHkE+P66;[+!"#$%&X#5HHCXJ++
+

!"9"9"!%%&'(%=+7>-'(%52@(.4,'(%7'%3)5631.1.+0%7,%5'38)-.(+-%6-5.0%

P/L/*+ 3"#7%,+ .(-3&+ L,/9+ 4/&+ "*)+ $)$+ #$L-&)'+ .-$L$#,33,*)+ *,+ )&,*)+ L"3.),+ #,'+

;*+,NN,)A+%,'+8&%(*'+$*,-0$)&4/,'+'"*)+N"-),3,*)+#$.,*#(*)'+#/+)b.,+#,+

L"/U,-)/-,+#/+'"%+,)+#,+%(+#/-$,+#,+%(+L"/U,-)/-,+*,&0,/',J+]&+."/-+#,'+.(-"&'+-"LM,/','+

U,-)&L(%,'+

U,-'(*)'+ 1+ N(&8%,+ .,*),A+ %,'+ ),3.$-()/-,'+ #/+ '"%+ '"*)+ %&$,'+ (/9+ L"*#&)&"*'+

()3"'.M$-&4/,'+#,+3(*&7-,+*,)),3,*)+.%/'+L"3.%,9,J+6,'+.-,3&,-'+3"#7%,'+,''(b(*)+

!R^^P@+ !"# $%&+
5HHH+E+>?;6@6;+!"#$%&A+5HHBXJ+S;<!PQP6A+#$U,%"..$+.(-+ ]^?K:;<V!R^^P@+!"#$%&+O5HH5XA+,')+
/*+ #,'+3"#7%,'+ %,'+ .%/'+ L"**/'J+ R%+ ',+ 8(',+ '/-+ %,'+ .-"L,''/'+ .Mb'&4/,'+ ,)+ &*)70-,+ %,'+

#$L(%(0,'+)M,-3&4/,'+#$.,*#(*)+#,+%(+L"/U,-)/-,+*,&0,/',+,)+#,'+L(-(L)$-&')&4/,'+#,+%(+

L"/LM,+(L)&U,+OI5672/#WWW&9NXJ+

45672/# WWW&9M# ;# /R)/@*5(@#
=()/@)5/,,/# 37# =/26-,5*(,# Z!#

G!^'$'$G#YKk!K_[WEX#:ddhQ&#



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ I5+

+

+
+

d,/9+3"#/%,'+L"3."',*)+L,+3"#7%,+f+/*+.-,3&,-+.-,*#+,*+L"3.),+%

'/-N(L,+ (N&*+ #,+ L(%L/%,-+ %(+ ),3.$-()/-,+ #,+ '/-N(L,+ '/-+ %(+ 8(',+ #,+ #"**$,'+

+

#/+'"%+ ),%%,

'/-N(L,+ "8),*/,A+ /*+ #,/9&73,+ 3"#/%,+ .,-3,)+ #,+ L(%L/%,-+ %(+ ),3.$-()/-,+ #/+ '"%+

O!PZ]^XA+)"/)+,*+),*(*)+L"3.),+#/+#$L(%(0,+)M,-3&4/,+-$'/%)(*)+#,'+L(-(L)$-&')&4/,'+

#,+%(+L"/LM,+(L)&U,+O."-"'&)$A+)(&%%,+#,+8%"L'A+.-$',*L,+#,+%(+*,&0,A+,)LJXJ++

+

1+/*,+$LM,%%,+."*L)/,%%,+,)+

%"-'4/,+ %,'+ #"**$,'+ 1+ #&'."'&)&"*+ '"*)+ )-7'+ *"38-,/','J+ K,+ #,-*&,-+

."/-)(*)+ -$U$%$+ r)-,+ /*,+ #,'+ .%/'+ 0-(*#,'+ %&3&),'+ ."/-+ Z`Z6R;6!R[+ !"# $%&+ O5HHaX+ %,+
#$U,%"..,3,*)+#,+S;<!PK6R!J+K"3."'$+

.(-)+ #,+ L(%L/%,-+ %,+

#$L(%(0,+)M,-3&4/,+&*#/&)+,*)-,+!PZ]^+,)+!PP^+.(-+%(+L"/LM,+#,+*,&0,A+L,+3"#7%,+',+

.-"."',+#,+.-"#/&-,+/*,+L(-),+#,+%(+-$.(-)&)&"*+."),*)&,%%,+#/+.,-0$%&'"%J+^"/),N"&'A+&%+,')+

N"-),3,*)+ %&3&)$+ %"-'4/,+ %,'+ &*N"-3()&"*'+ 1+ #&'."'&)&"*+ '"*)+ .,/+ *"38-,/','A+

*")(33,*)A+L %,'+3r3,'+(/),/-'A+L"*L,-*(*)+ %,'+L(-(L)$-&')&4/,'+#,+

.(-+%,'+(U(%(*LM,'+,)+%,+U,*)A+,)LJ+!(%M,/-,/',3,*)A+&%+,')+)-7'+#&NN&L&%,+#,+.-"#/&-,+#,'+

L(-),'+ N&(8%,'+ #,+ %(+ -$.(-)&)&"*+ #,+ L,+ A+ L,+ 4/&+ -,*#+.(-+ L"*'$4/,*)+

#&NN&L&%,+ +#,'+-$'/%)()'+#,'+3"#7%,'+.Mb'&4/,'+1+/*,+$LM,%%,+#&NN$-,*),+#,+

+"/+#,+ ++

45672/# WWW&9N# ;# +(@+/=)5(@#
*+O-H<)5P7/#3/*#H(37,/*#3/#
G!^'$c$%#Y]^?K:;<V!R^^P@+!"#

$%&X#:dd:Q&#



+ aJ+6,+.,-0$%&'"%+

+

Ia+ +

+

+

!"9"!"$%%&6%=+7)-.(61.+0%7,%5'38)-.(+-%6-5.0%760(%-'(%563+.(%3+:2',('(%

!(%0-$+ %,'+.-"0-7'+#,'+-,LM,-LM,'+."/-+/*,+3,&%%,/-,+-,.-$',*)()&"*+#,+ %(+-$.(-)&)&"*+

#,+

R*')(%%$'+&%+b+(+#&9+(*'+,*U&-"*+,)+.(-+%(+'/&),+&*)$0-$'+(/+-$',(/+#,+3"*&)"-&*0+S;<!?]A+

#,'+L(.),/-'+"*)+.,-3&'+#,./&'+#,+3,'/-,-+ %,'+),3.$-()/-,'+#,+ %(+'/-N(L,+#,+ %(+-"LM,+

#(*'+%,'+.(-"&'+-"LM,/','+."''$#(*)+/*,+.,*),+'/.$-&,/-,+1+kH|J+6,'+#"**$,'+-$L"%)$,'+

"*)+ .,-3&'+ #,+ L"3.-,*#-,+ 4/,A+ #(*'+ L,+ L('A+ ,*+ -(&'"*+ #,+ %(+ 4/('&V)")(%,+ (8',*L,+ #,+

L"/U,-)/-,+ *,&0,/',+ ,)+ #,+ 3()$-&,%+ ."-,/9A+ %,+ )-(*'N,-)+ #,+ LM(%,/-+ .(-+ L"*#/L)&"*+

.,-3(*,*L,+ OZ<`Q;<+!"#$%&A+5HHaXJ+ S(-+ L"*'$4/,*)A+ %,+ .,-3(N-"')+ ,')+ .(-)&L/%&7-,3,*)+

#$.,*#(*)+#,+ %(+),3.$-()/-,+#,+ %(+-"LM,+1+ %(+'/-N(L,+#,+ %(+.(-"&+O!P<]^XJ+6,+.-,3&,-+

,''(&+#,+3"#$%&'()&"*+#,+L,+.M$*"37*,+(+$)$+.-"."'$+.(-+Z<`Q;<+!"#$%&+O5HHaA+5HHeX+,)+
&%+',+8(',+'/-+%,'+),3.$-()/-,'+3,'/-$,'+'/-+.%/'&,/-'+'&),'+#(*'+%,'+P%.,'J+;*+(#(.)(*)+

.$-&"#,+#,+5B+(*'+(+./+r)-,+L(%L/%$+OI5672/#WWW&9hXJ+

+

d,'+$)/#,'+'/..%$3,*)(&-,'+"*)+$)$+.-$',*)$,'+#(*'+%(+%&))$-()/-,+L,'+#,-*&7-,'+(**$,'A+

)M,-3&4/,+ #,'+ .(-"&'J+ ;*+ ,NN,)A+ .%/'&,/-'+ LM,-LM,/-'+ "*)+ (U(*L$+ #,'+ Mb.")M7','+

L"*L,-*(*)+ %,+ -W%,+ #,'+ N-(L)/-,'+ #,+ %(+ -"LM,+ #(*'+ %,'+ U(-&()&"*'+ #,'+ #$L(%(0,'+

)M,-3&4/,'+OZ<`Q;<+=+>P;Q;<6RA+5HHk+E+[?;^@6R+!"#$%&X+5HHk+E+>P]6;<+!"#$%X+5HBBXJ+d7'+%"-'A+&%+
',38%,+3(&*),*(*)+$U&#,*)+4/,A+L"*)-(&-,3,*)+(/9+N"-3()&"*'+'/.,-N&L&,%%,'A+%(+-$."*',+

#/+ .,-0$%&'"%+ (/9+ LM(*0,3,*)'+ L%&3()&4/,'+ #(*'+ %,'+ .(-"&'+ -"LM,/','+ ',+ .-$',*),+ #,+

N(p"*+ #&NN$-,*),J+ S(-+ L"*'$4/,*)A+ %,+ #$U,%"..,3,*)+ #,+ *"/U,%%,'+ 3"#$%&'()&"*'+ .%/'+

(..-".-&$,'+1+L,+)b.,+#,+L"*),9),'+,')+*$L,''(&-,J++

+ +

45672/# WWW&9h# ;# H(3-,5*<)5(@#
3/# ,<#'$^E"# 3<@*# ,/*# =<2(5*#
2(+O/7*/*# =(72# ,/*# *5)/*# 37#
J(2F<)*+O#/)#37#o7@6I2<7p(+O#
YZ<`Q;<+!"#$%&X+5HHeQ&#



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ Ie+

+

;3737&& &

!"9"9"#%% %

P/+L"/-'+#,-*&7-,'+#$L,**&,'A+ *+"/)&%+#,+.%(*&N&L()&"*+#,'+L"*')-/L)&"*'+

M/3(&*,'+ +

-$U$%$+ *$L,''(&-,J+ ]/-+ %(+ 8(',+ #,'+ L"**(&''(*L,'+

"%+

L"3.),+#,+)-"&'+L%('','+#,+'/-N(L,+

3()$-&(/9+ 3,/8%,'J+ d,'+ N(L),/-'+ #,+ L"*)-W%,+ '/..%$3,*)(&-,'+ "*)+ $)$+ ,9)-(."%$'+ 1+

.(-)&-+ V

L&+ "*)+ .,-3&'+ L%('','+ #,+

&)/#,+"8),*/,'+,3.&-&4/,3,*)+,)+U$-&N&$,'+.(-+%(+'/&),+

.(-+#,'+3,'/-,'+#,+),--(&*J+`*+3"#7%,+.Mb'&4/,A+&*)$0-(*)+#,'+3,'/-,'+#,+),3.$-()/-,+

#(*'+%,'+.(-"&'A+(+.(-+L"*)-,+$)$+,3.%"b$+(N&*+#,+#$),-3&*,-+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+

#(*'+ %,'+.(-"&'+ -"LM,/','J+ 6(+L(-),+*()&"*(%,+4/&+(+$)$+.-"#/&),+ OI5672/# WWW&9aX+.-"."',+
+f+%,'+\"*,'+#,+.,-0$%&'"%+."''&8%,'+,)+.-"8(8%,'J+

+

P+*&U,(/+-$0&"*(%A+%,+3"#7%,+.-$U"&)+.%/'+#,+L%('','+#,+.-"8(8&%&)$'+OI5672/#WWW&9l
/3$-&4/,+#,+

),--(&*A+ (/L/*,+ &*N"-3()&"*+ '/-+ %,'+ L"*#&)&"*'+ %"L(%,'+ O0$"%"0&,+ #,+ %(+ L"/U,-)/-,+

-"LM,/',A+0-(*/%"3$)-&,A+,)LJX+ +.-&',+,*+L"3.),J++

45672/# WWW&9a# ;# +<2)/# 3/#
/@*5(@# =()/@)5/,,/# 37#

=/26-,5*(,#<,=5@#Ye4!8X#:ddhQ&#

45672/#WWW&9l#;#,<#,-6/@3/#3/#

+,<**/*# 3/# =2(A<A5,5)-# P75#
(@)# -)-# <))25A7-/*# i# ,<#

=/26-,5*(,#Ye4!8X#:ddhQ&#



+ aJ+6,+.,-0$%&'"%+

+

II+ +

+

d7'+ %"-'A+#(*'+ %(+-$(%&)$A+#/+.,-0$%&'"%+,')+.-"8(8%,3,*)+)-"/U(8%,+,*+#,''"/'+#,+5HHH+

#,+

#$U,%"..,-+/*,+-$N%,9&"*+'/..%$3,*)(&-,+'/-+%,+),--(&*+%"-'4/,+%(+L(-),+#"&)+r)-,+/)&%&'$,+

."/-+/*,+(*(%b',+%"L(%,+O?F;GA+5HHIXJ+;*+,NN,)A+L,+3"#7%,+*,+.,-3,)+.('+#,+-,.-$',*),-+

%(+ N"-),+#&'L"*)&*/&)$+#/+.,-0$%&'"%+#&'L"*)&*/O+I&#M&9&N&9XA+,)+/*,+.%/'+ N"-),+"LL/--,*L,+

I5672/# WWW&9mX+."/-+ %(+-$0&"*+#/+!"*)+Z,%$+

3,)+L%(&-,3,*)+,*+$U&#,*L,+L,+.-"8%73,+f+#&NN$-,*)'+$)/#,'+OU"&-+.(-+,9,3.%,+d;6P6?n;A+

5HHe+E+ 6P!QR;6A+ 5HHD+E+ ]KPS?@@PA+ 5HB5X+ &*#&4/,*)+ %(+ .-$',*L,+ #,+ '"%'+ 0,%$'+ ,*+

+

#,+ KM(''"/-,J+ 6 + (/+ L"*)-(&-,A+

.-"."',+/*,+),*#(*L,+".."'$,+1+L,'+#$L"/U,-),'J++

+

+
+

!"9"9"9%% %

`*,+$)/#,+

$)$+.-"."'$,+.(-+Q?;K:6n+!"#$%&+O5HBBXJ+d,+)b.,+,3.&-&L"V')()&')&4/,A+L,+3"#7%,+',+8(',+

'/-+/*+ &*U,*)(&-,+#,'+0%(L&,-'+ -"LM,/9+,)+#,'+ ),3.$-()/-,'+3"b,**,'+#,+ %(+-"LM,+1+ %(+

'/-N(L,+ O!P<]^XJ+ d,/9+ 3"#/%,'+ "*)+ $)$+ L"*p/'+f+ /*+ )-(&)(*)+ %,'+ N"-3()&"*'+

'$#&3,*)(&-,'+3,/8%,'+ (*)+ %,'+.(-"&'+ -"LM,/','J+6,+.-,3&,-+,9.%"&),+

#,'+ U(-&(8%,'+ ),%%,'+ 4/,+ %(+ !PP^A+ %(+ -(#&()&"*+ '"%(&-,+ #&-,L),+ ."),*)&,%%,+ ,)+ %,'+

.-$L&.&)()&"*'+(**/,%%,'+3"b,**,'+(N&*+#,+.-$#&-,+'&+%,'+0%(L&,-'+-"LM,/9+#,'+#&NN$-,*)'+

&*U,*)(&-,'+ '"*)+ &*)(L)'+ "/+ N"''&%,'J+ ` V#,''/'+ #,+ %(4/,%%,+ #/+

.,-0$%&'"%+,')+,*U&'(0,(8%,+,')+#$),-3&*$,+1+.(-)&-+#,+L,+3"#/%,J++

45672/# WWW&9m#;# <=/2>7# 3/# ,<#
2-=<2)5)5(@# 37# =/26-,5*(,#
=(72# ,<# 2-65(@# 37# '(@)#
D/,-&# %<# ?(@/# 3-,5H5)-/# /@#
2(76/# 5@35P7/# +(HH/@)#
+/))/# +<2)/# @/# )5/@)# =<*#
+(H=)/# 3/# ,<# 35*)25A7)5(@#
<)0=5P7/#37#=/26-,5*(,#3<@*#
,/*#-A(7,5*#Ye4!8X#:ddhQ&#



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ ID+

+

6,+#,/9&73,+3"#/%,+3"#$%&',+%,+.,-0$%&'"%+#(*'+%,'+U,-'(*)'+1+N"-),+.,*),+,)+&%+/)&%&',+%(+

!PP^+,)+ %(+-(#&()&"*+'"%(&-,+#&-,L),+."),*)&,%%,+(N&

+

+

Q&,*+4/,+%(+L(-),+.-"."'$+.(-+Q?;K:6n+

/)&%&'$,+ ."/-+ %(+ .-$#&L)&"*+ #,+ %(+ -$.(-)&)&"*+ #/+ .M$*"37*,+ ,')+

#&NN$-,*),+.(-+-(.."-)+(/9+(/)-,'+3"#7%,'+.-"."'$'+#(*'+%(+%&))$-()/-,A+%(+-,.-$',*)()&"*+

4/,+ L,%%,'+ L&)$,'+

(/.(-(U(*)J+ P/L/*,+ #,'+ 3$)M"#,'+ ,3.&-&L"V

#,'+/)&%&'(),/-'+*"*+,9.,-)'+#(*'+%,+#"3(&*,J++

+

!"9"9"#%% %

%,+ .%/'+ L"**/+ (+ $)$+ .-"."'$+ .(-+

Q<?o[+!"#$%&+ OBCCkX+ #(*'+ %,+ L(#-,+
#/+ .-"Y,)+ &*),-*()&"*(%+ #,+

-,LM,-LM,+ SPK;+ OI5672/# WWW&9`XJ+ ],+
8('(*)+ ,9L%/'&U,3,*)+ '/-+ #,'+

N(L),/-'+ )"."L%&3()&4/,'+ ),%'+ 4/,+

L,)),+ 3"#$%&'()&"*+ #/+ ',L),/-+

,/-".$,*+ (+ $)$+ -$(%&'$,+ ,*)-,+ %,'+

%&0*,'+#,+ %"*0&)/#,'+aH|;+,)+5I|o+

,)+ ,%%,+ &*L%/)+ %(+ ]L(*#&*(U&,A+

K,.,*#(*)A+ ,%%,+ *,+ )&,*)+ .('+

L"3.),+ #/+ Z-",*%(*#+ ,)+ #,+ %(+

</''&,J+ 6(+ N&0/-,+ aJD+ .-"."',+ /*+

(.,-p/+ #,'+ -$'/%)()'+ #(*'+ %(+ \"*,+

J+

K"33,*)(*)+L,)),+L(-),A+>P<<R]+!"#

$%&+ O5HHaX+ #$L-&U,*)+ /*+ &3."-)(*)+

L"*)-('),+ ,*)-,+ #,/9+ 0-(*#,'+ -$0&"*'+

(-L)&4/,+ #,+ ]U(%8(-#+ ,)+ %,'+ 8('','+ %()&)/#,'+ #,+ %(+ ]L(*#&*(U&,+ ,)+ %,'+ P%.,'J+ d(*'+ %(+

.-,3&7-,+ -$0&"*A+ %,+ .,-0$%&'"%+ ,')+ L(-)"0-(.M&$+ L"33,+ $)(*)+ L"*)&*/+ (/)(*)+ #(*'+ %,'+

."%b)M,-3&4/,+.,-3,))(*)+/*,+ ),3.$-()/-,+8('(%,+ '/NN&'(33,*)+ N-"&#,+."/-+4/,+#,'+

'"%'+ 0,%$'+ ,*+ .,-3(*,*L,+ ',+ 3(&*)&,**,*)J+ P/+ L"*)-(&-,A+ #(*'+ %,'+ P%.,'+ ,)+ ,*+

45672/# WWW&9`#;# H(3V,/# 3/#
2-=<2)5)5(@# 37# =/26-,5*(,#

Y3<@*#_$^^WE#!"#$%&X##:ddMQ&#



+ aJ+6,+.,-0$%&'"%+

+

Ik+ +

+

.,-3(N-"')+,')+#&'L"*)&*/+"/+'."-(#&4/,+OQ<?o[+!"#$%&X#BCCk
0%(L&,-'+ #,+ M(/),+ (%)&)/#,A+ %,'+ ),3.$-()/-,'+ 1+ %(+ 8(',+ #,'+ 0%(L&,-'+ #,+ 8('','+ %()&)/#,'+

:[;R];6A+5HHaXJ++

+

h+K&-L/3."%(-+ PL)&U,+ 6(b,-+ !"*&)"-&*0+i+ OKP6!X+ 4/&A+ '/-+ %(+ 8(',+ #,+ 3,'/-,'+ #,+

]/#+O?;6:;+=+@>P[Z+E+5HHeX+OI5672/#WWW&:dXJ++

+

K"33,+ %(+ '&3/%()&"*+ ',+ 8(',+ 0$*$-(%,3,*)+ '/-+ /*,+ &*),-."%()&"*+ #,+ ),3.$-()/-,+ #/+

&"*+ L"*)&*,*)(%,+ #/+ .,-0$%&'"%+ '"*)+ #,'+

"/)&%+.,-3,))(*)+ %(+L"3.-$M,*'&"*+#,+L,+.M$*"37*,+(U,L+L,'+ &*),--,%()&"*'+0%"8(%,'A+

3(&'+,%%,'+'"*)+#&NN&L&%,3,*)+,9.%"&)(8%,'+."/-+/*,+(*(%b',+%"L(%,+,)+-$0&"*(%,J+

+

+

;373;& &LGJBCVGDDG&IQ&BGVEXDFHCD&

ODBFU& L&

6,'+L"**(&''(*L,'+-,%()&U,'+(/9+ N%/9+$*,-0$)&4/,'+-$0&''(*)+/*+'"%+0,%$+,*+.,-3(*,*L,+

'"*)+ #,U,*/,'+ #,+ .%/'+ ,*+ .%/'+ .-$L&','A+ .,-3,))(*)+ /*,+ 8"**,+ L"3.-$M,*'&"*+ #/+

.M$*"37*,J+ S%/'&,/-'+ -,LM,-LM,'+ "*)+ (#(.)$+ /*+ 3"#7%,+ #$L-&U(*)+ %,+ )-(*'N,-)+ #,+

LM(%,/-+#(*'+ %,+'"%+(/+#"3(&*,+#/+.,-3(N-"')J+ R%+(+$)$+.-"."'$+,*+5HHB+.(-+ gP[]]?[+=+

:P<6Q;<Z+,)+ ,')+ L"**/+ #(*'+ %(+ %&))$-()/-,+ '"/'+ %,+ *"3+#,+ K?`SV!"#,%J+ ]K>;<6;<+!"#$%&+
O5HBBX+ ,)+ ]K>;<6;<+ =+ >?;6@6;+ O5HBBX+ "*)+ ,3.%"b$+ L,)),+ (..-"LM,+ '/-+ #,/9+ '&),'+f+ %,+

!/-)7%A+,*+;*0(#&*,A+,)+ %,+]LM&%)M"-*A+#(*'+ %,'+P%.,'+Q,-*"&','J+6,+K?`SV!"#,%+YI5672/#
WWW&:9Q+L(%L/%,+/*+8&%(*+$*,-0$)&4/,+L"3.%,)+#/+'"%+,)+#,+%(+L"/U,-)/-,+*,&0,/',A+L,+4/&+

V1V#&-,+ %(+ %&3&),+'/.$-&,/-,+#/+.-"N&%+

,*'/&),+ #$),-3&*$,J+ 6,+ 3"#7%,+ .-,*#+ ,*+ L"3.),+ %2(LL/3/%()&"*+ ,)+ %(+ N"*),+ #,+ %(+

45672/# WWW&:d#;# H(3V,/# 3/#

,/*# O-H5*=OV2/*# K(23# /)#
E73#Ye!%.!#g#f_$KD#q#:ddNQ&#



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ IT+

+

L"/U,-)/-,+'(&'"**&7-,+#,+*,&0,A+(&*'&+4/,+%,+0,%+,)+%,+#$0,%+#/+'"%J++d,+.%/'A+&%+',+8(',+'/-+

+#,+

%2(&-A+ %2M/3&#&)$+ -,%()&U,A+ %,+ -(b"**,3,*)+ '"%(&-,+ 0%"8(%,+ O"*#,'+ %"*0/,'+ ,)+ L"/-),'XA+ %(+

U&),'',+#/+U,*)+,)+%,'+.-$L&.&)()&"*'J++

6,+K?`SV!"#,%+"-&0&*,%+*,+.-$U"&)+

.('+%,'+.M$*"37*,'+#,+L"*U,L)&"*+

+ O4/&+

,')+

-&,/-+#,+L,+0,*-,+#,+'"%XA+(&*'&+

4/,+ #,+ %(+ .,-),+ #,+ LM(%,/-+

(#U,L)&U,+ #(*'+ %(+ L"/LM,+ 1+ 8%"L'A+

-A+ ]K>;<6;<+ =+ >?;6@6;+ O5HBBX+

"*)+ &*L%/)+ #(*'+ %,+ 3"#7%,+ /*,+

."3.,+1+LM(%,/-+.%(L$+.-"LM,+#,+%(+

L"/LM,+ #,+ '/-N(L,J+ K,)),+ #,-*&7-,+

.,-3,)+ #,+ '&3/%,-+ /*+ )-(*'N,-)+ #,+

%(+ LM(%,/-+ #/+ 3&%&,/+ %,+ .%/'+ N-"&#+

O4/&+',+-,N-"&#&)+,*L"-,+.%/'X+U,-'+%,+

3&%&,/+ %,+ .%/'+ LM(/#+ O4/&+ ',+

-$LM(/NN,X+ (%"-'+ 4/,A+

*()/-,%%,3,*)A+%(+LM(%,/-+',+#&NN/',+

# .%/'+LM(/#+U,-'+%,+.%/'+N-"&#+Y/'4/21+%2$0(%&)$+#,'+),3.$-()/-,'J+

+

+ #$),-3&*,-+ %(+ M(/),/-+ #,+ %(+ *,&0,+ ,)+ %(+

/+ '"%+ 1+ #&NN$-,*),'+ .-"N"*#,/-'+ ,)+ #,+ %,'+ L"3.(-,-+ (/9+

U(%,/-'+ 3,'/-$,'+ #&'."*&8%,'J+ 6(+ I5672/# WWW&::+ ',+ -$N7-,+ (/9+ ,''(&'+ ,NN,L)/$'+ ."/-+ %,+
0%(L&,-+-"LM,/9+#/+!/-)7%+,*+L"*'&#$-(*)+%(+.$-&"#,+BCCkV5HHkJ+

45672/#WWW&:9#;#I(@+)5(@@/H/@)#*+O-H<)5P7/#37#Je[G\
'(3/,#Y #o$KEEeK#g#.$^%c!^Dq#:dd9Q&#

45672/#WWW&::#;#<==,5+<)5(@#37#Je[G\
'(3/,# =(72# ,<# 3-)/2H5@<)5(@# 3/*#

3/#@/56/#YEJ_!^%!^#g#_e!%f%!X#:d99Q&#



+ aJ+6,+.,-0$%&'"%+

+

IC+ +

+

+

6,+K?`SV (/''&+-$U$%$+.(-)&L/%&7-,3,*)+'()&'N(&'(*)+%"-'4/ +.-$#&-,+

(+ M(/),/-+#,+ %(+ L"/LM,+*,&0,/',+"/+

L"/-'+#,+.-"LM(&*,'+#$L,**&,'J+ ;*+,NN,)A+ .%/'&,/-'+ 'L$*(-&"'+#$.,*#(*)+#,'+#&NN$-,*)'+

3"#7%,'+ L%&3()&4/,'+ .-$U/'+ ."/-+ %,+ .-"LM(&*+ '&7L%,+ "*)+ $)$+ .-"#/&)'+ (N&*+ #,+ '&3/%,-+

I5672/#WWW&:MXJ+
+

+

+

+

+

+

+

+

+

+

&

;373@&#AULNKHG&

6,'+3"#7%,'+4/,+4/&+"*)+$)$+.-$',*)$'+#(*'+L,+LM(.&)-,+'"*)+

U(-&$,'A+L,+4/&+*,+%,'+-,*#+.('+)"/Y"/-'+L"3.(-(8%,'+L(-+&%'+'"*)+L(%&8-$'+'/-+#,'+#"**$,'+

-$0&"*(%,'+#&')&*L),'J+

*$0%&0,(8%,+%,+)b.,+#,+3"#7%,+#$U,%"..$+(&*'&+4/,+','+%&3&),'J+]KPS?@@P+O5HHTX+(+-$(%&'$+

/*+ &*U,*)(&-,+ #,'+ 3"#7%,'+ ,9&')(*)'+ O)<A,/<7# WWW&W8X
'.()&(%,+-,),*/,A+ %,/-+ )b.,+,)+ %,/-+L"3.%,9&)$J+K,)),+L%(''&N&L()&"*+(+$)$+L"3.%$)$,+.(-+

%,'+3"#7%,'+#,+-$.(-)&)&"*+#/+.,-0$%&'"%+L"/U-(*)+)"/),'+%,'+P%.,'+.-"."'$'+.(-+Q",Lc%b+

O+I&#M&:&:&:X+(&*'&+4/,+%,+K?`SV!"#,%+/)&%&'$+.(-+]K>;<6;<+O+I&#M&:&MX+f+

P$@".."&6+(-%(."& ST+"&1"&/*18."&
PR"/+."&1"&
/*18."I6K&

5*/+."R%-:&1)&
/*18."&

U"/(01"&1"&
1*00:"6&

5*0-%0"0-(."&
^"."L%&3()&4/,+ +

,3.&-&4/,+
Q<?o[+;^+P6J+OBCCkX+ ]&3.%,+ F(&8%,+

G:?%*0(."&
^"."L%&3()&4/,+V+

,3.&-&4/,+

S;<!P:P<^+

S;<!+
]&3.%,+ F(&8%,+

M*$(."&
;3.&-&L"V

')()&')&4/,+

S;<!P!PS+

S;<!PK6R!+

Q?;K:6n+O5HBBX+

R*),-3$#&(&-,+ !"b,**,+

N';"-& SMb'&4/,+
S;<!PQP6+

K?`SV!"#,%+
K"3.%,9,+ F"-),+

#45672/# WWW&:M#;# =2(p/+)5(@# 3/#

:9d9#YEJ_!^%!^#!"#$%&X#:d99Q&#

"<A,/<7# WWW&W8#;#
<=/2>7# 3/*#
+<2<+)-25*)5P7/*#
3/# =,7*5/72**#
H(3V,/*# /)# ,/72#
<3<=)<A5,5)-# i#

6-(62<=O5P7/#

EJ$Geff$X#:ddmQ&#



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ DH+

+

+

R%+ ,')+ &3."-)(*)+ #,+ '"/%&0*,-+ 4/,+ %,'+ 3"#7%,'+ #,+ )b.,+ ,3.&-&L"V')()&')&4/,'+ '"*)+

0$*$-(%,3,*)+ 3&,/9+ (#(.)$'+ 1+ %(+ -,.-$',*)()&"*+ #,+ %(+ -$.(-)&)&"*+ #/+ .,-0$%&'"%+ 1+

.(-(37)-,'+)"."L%&3()&4/,'+#,+%(+-$0&"*+O!PP^A+-(#&()&"*+'"%(&-,A+(%)&)/#,A+"-&,*)()&"*A+

.,*),A+ ,)LJXJ+ K,'+ N(L),/-'+ *,+ '"*)+ .('+ )"/Y"/-'+ '/NN&'(*)'+ ."/-+ ,9.%&4/,-+ %,'+ $LM(*0,'+

3"#

0,%$+ ,*+.,-3(*,*L,+ #,+ N(p"*+."*L)/,%%,J+ 6,'+ $)/#,'+ -$L,*),'+ O.(-+ ,9,3.%,+ ]K>;<6;<A+

5HBB

.,-0$%&'"

()b.&4/,+ #/+ .,-3(N-"')+ #(*'+ %,'+ $8"/%&'+ '"*)+ U&'&8%,'+ ,)+ (L)/,%%,3,*)+ (/L/*+ 3"#7%,+

.-"LM(&*,'+ (**$,'A+ #,'+ -,LM,-LM,'+ L"*L,-*(*)+ L,+ '/Y,)+ ,9)-r3,3,*)+ &*)$-,''(*)+

+

+ +
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+ eJ+S-"8%$3()&4/,+,)+3$)M"#,'+

+

Da+ +

+

@32& 4!1(."%'),5$+&+)&1(8+*),9#&/+&!+*=+!*=+&

-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*J+K"33,+%(+#&')-&8/)&"*+#,+L,+.M$*"37*,+,')+'/Y,)),+1+#,+

N"-),'+U(-&()&"*'+',%"*+%,+)b.,+#,+),--(&*+$)/#&$A+4/,%4/,'+-$N%,9&"*'+'"*)+*$L,''(&-,'J+;*+

%$3()&4/,+#,+L,)),+

3(*&7-,+'()&'N(&'(*),+%(+-$.(-)&)&"*+#/+.,-3(N-"')+#(*'+L,+L('J+

+

%(+N"-),+#&'L"*)&*/&)$+'.()&(%,+4/&+',+-$U7%,+(/)(*)+,*)-,+%(+3"&)&$+&*N$-&,/-,+,)+%(+3"&)&$+

+I&# M&9&N&9XA+ 4/,+ #(*'+ %,'+ #&NN$-,*L,'+ "8',-U(8%,'+ ,*)-,+ %,'+
',-+ %(+

-$.(-)&)&"*+)b.&4/,+."/-+%(+."-)&"*+#,+),--&)"&-,+-,')(*),J++

+

]/-+%(+8(',+#,+L,'+.-&*L&.,'A+4/()-,+"8Y,L)&N'+.-&*L&.(/9+.,/U,*)+r)-,+N"-3/%$'+f+

+

 S-"#/&-,+/*,+L(-)"0-(.M&,+#,+%(+-$.(-)&)&"*+'.()&(%,+#/+.,-0$%&'"%+(%.&*J+

 S-,*#-,+,*+L"3.),+#,+%(+#&')-&8/)&"*+()b.&4/,+4/&+',+)-(#/&)+*"-3(%,3,*)+.(-+

%(+.-$',*L,+#,+.,-0$%&'"%+#(*'+ %(+.(-)

#(*'+%(+3"&)&$+(3"*)A+."/-+#&')&*0/,-+L,+3"#7%,+#,'+3"#$%&'()&"*'+L%(''&4/,'+

O+I&#M&:XJ+

 <,L"**(&)-,+ (/)"3()&4/,3,*)+ %(+ %&3&),+ #/+ .,-0$%&'"%+ (%.&*+ ."/-+ %,'+ M/&)+

"-&,*)()&"*'+ .-&*L&.(%,'+ .(-+ %,+ 8&(&'+ #,+ %(+ 3$)M"#,+ .-"."'$,A+ '(*'+ (U"&-+ 1+

0%(L&,-'+-"LM,/9J+

 S-"."',-+ 1+ %(+ N"&'+ /*+ (.,-p/+ #,+ %(+ -$.(-)&)&"*+ -$0&"*(%,+ ,)+ /*,+ U/,+ %(+ .%/'+

#$)(&%%$,+ ."''&8%,+ %"-'4/,+ %(+ ."-)&"*+ #,+ ),--&)"&-,+ $)/#&$,+ ',+ -$#/&)+ U,-'+ /*+

*&U,(/+.%/'+%"L(%J++

+

P+ .(-)&-+ #,+ L,'+ "8Y,L)&N'A+ .%/'&,/-'+ )(LM,'+ .,/U,*)+ r)-,+ #$N&*&,'J+ S-,3&7-,3,*)A+ /*,+

+,9)-(."%()&"*+i+#,'+

'<+O5@/*#i#F/+)/72*#
3/# *7==(2)+ O+I&# N&MXA+ %(+ -,%()&"*+ ,9&')(*),+ ,*)-,+ %,+ .,-0$%&'"%A+ %,+ )b.,+ #,+ ),--(&*+ ,)+ %,'+
N(L),/-'+ 3,*)&"**$'+ .-$L$#,33,*)+ ',-(+ (..-$M,*#$,+ .(-+ /*+ (%0"-&)M3,J+ K,)),+

-,%()&"*+ ',-(+ ,9.%"&)$,+ ."/-+ %(+ .-$#&L)&"*+ #,+ %(+ -$.(-)&)&"*+ #/+ .,-0$%&'"%+ (%.&*+ 1+ #,'+

,*#-"&)'+#(*'+%,'4/,%'+,%%,+,')+,*L"-,+&*L"**/,J+F&*(%,3,*)A+/*,+#,/9&73,+3"#$%&'()&"*+



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ De+

+

'"%'+0,%$'+,*+.,-3(*,*L,+."/-+)"/)+)b.,+#,+'/-N(L,J++

+

d(*'+ %,'+ '"/'V

.-$',*)(*)+ #,'+ N"-3,'+ 0$"3"-.M"%"0&4/,'+ &*)$-,''(*),'+ ,)+ L"3.(-(8%,'+ (U,L+ %,+

,+%(+3$)M"#,+'"*)+.-$',*)$'J++

++

@37& *=1,:&/+&.'&\1-+&/ +)$/+&

6,+3"#7%,+4/&+,')+#$U,%"..$+#(*'+%,+L(#-,+#,+L,+)-(U(&%+#,+3$3"&-,+#"&)+r)-,+(..%&4/$++

'.()&(%,3,*)+ '/-+ /*,+ -$0&"*+ &*)$-,''(*),+ #/+ ."&*)+ #,+ U/,+ 'L&,*)&N&4/,+ (&*'&+ 4/,+ #$Y1+

.(''(8%,3,*)+$)/#&$,+(/+L"/-'+#,'+#,-*&7-,'+(**$,'J+6 ,+0-(*#,+4/(*)&)$+

#,+ #"**$,'+ #,+ 4/(%&)$+ ,')+ ,*+ ,NN,)+ &*#&'.,*'(8%,+ 1+ %(+ L(%&8-()&"*+ #/+ 3"#7%,J+ S(-+

L"*'$4/,*)A+ %,'+ L-&)7-,'+ '/&U(*)'+

L"3.),+f+

+

 6,+ ),--(&*+ #"&)+ L"*),*&-+ #,'+ (%)&)/#,'+ ',+ '&)/(*)+ (/V#,''/'+ #,+ %(+ L,&*)/-,+ #/+

.,-0$%&'"%+#&'L"*)&*/J+

 `*,+ 0-(*#,+ #&U,-'&)$+ '.()&(%,+ ,')+ *$L,''(&-,+ (N&*+ #,+ L"/U-&-+ .%/'&,/-'+ L('+ #,+

N&0/-,'+OM/&)+"-&,*)()&"*'A+.,*),'+#&NN$-,*),'A+)b.,'+#,+),--(&*+U(-&$'A+,)LJXJ+

 6(+ .-$',*L,+ #,+ 0%(L&,-'+ -"LM,/9+ #$Y1+ $)/#&$'+ ,')+ &*#&'.,*'(8%,A+ (&*'&+ 4/,+

.,-3,)),*)+ ,*+ ,NN,)+ ,+ L('+

#"*)+%(+.-$',*L,+,')+L,-)(&*,J+

+

6(+."-)&"*+#,+ ),--&)"&-,+L"/U,-),+.(-+ %(+L(-),+^(*<A,<@+O/+ ON,/&%%,+Ba5D+#,+]_&'')"."XA+
#(*'+ %,+K(*)"*+#/+G(%(&'+ OI5672/# W8&9XA+-,3.%&)+L,'+L-&)7-,'+,)+',38%,+r)-,+ %,+L('+ %,+.%/'+

(..-".-&$J+d,./&'+ BCC5A+ ,'+ R*')&)/)'+ #,+Z$"0-(.M&,+#,'+ /*&U,-'&)$'+ #,+ 6(/'(**,+ ,)+ #,+

F-&8"

P/9+ (%,*)"/-'+ #/+ !"*)+ Z,%$+ ,)+ #/+ !"*)+ F"-)A+ .-7'+ #,+ G,-8&,-+ ,)+ #,+ [,*#(\A+ #,+

-LM,+,)+#,+3"*&)"-&*0J+R%'+L"*L,*)-,*)+

.-&*L&.(%,3,*)+ '/-+ %(+ L(-)"0-(.M&,+ 0$"3"-.M"%"0&4/,+ ,)+ #,'+ 0%(L&,-'+ -"LM,/9+ O.(-+

,9,3.%,+ 6P!QR;6A+ BCCC+E+ 6P!QR;6+ =+ <;n[P<dA+ 5HHa

."),*)&,%%,+ #/+ .,-0$%&'"%+ O<;n[P<dA+BCCD+E+o;[:;<+BCCk+E+6P!QR;6+=+<;n[P<dA+5HHBX+ (&*'&+

4/,+ '/-+ #,+ *"38-,/','+ 3,'/-,'+ #,+ .-"'.,L)&"*+ 0$".Mb'&4/,+ O.(-+ ,9,3.%,+ ^`<P^^RA+

5HH5+E+!P<;]K?^+!"#$%&X+5HHa+E+d;6P6?n;A+5HHe+E+6P!QR;6A+5HHD+E+6P!QR;6+=+SR;<PKKRA+5HHTX+ J+

1+#&NN$-,*),'+$LM,%%,'+0$"0-(.M&4/,'A+(&*'&+4/,+#,+L"3.-,*#-,+%,'+3$L(*&'3,'+-$0&''(*)+

d,+ .%/'A+ %(+ ')()&"*+

3$)$"-"%"0&4/,+ A+3,'/-,+L"*)&*/,%%,3,*)+

%(+ ),3. L,+ 4/&+ .,-3,)+ %,+ L(%L/%+ #,+ %(+!PP^+ 1+ L,)+ ,*#-"&)+ ,)+ ."/-+ %(+

+I&#h&:&:&:XJ+
+



+ eJ+S-"8%$3()&4/,+,)+3$)M"#,'+

+

DI+ +

+

@3732&&*OVOMLXVFHLFPQGH&EXCEVOBNFPQGHS&EXCDCEFPQGH&GL&

MDFJOLFPQGH&IG&DO&VXEFCU&MCQTGVLG&BOV&DO&ZGQFDDG&!CHOYDOUMNG&

6(+ -$0&"*+ L"/U,-),+ .(-+ %(+ N,/&%%,+

<"'(8%(*LM,+ ',+ %"L(%&',+ ,*+ -&U,+

0(/LM,+#/+<MW*,+,)+,%%,+,')+,*)"/-$,+

#,+ )-"&'+U(%%$,'+.-&*L&.(%,'+f+ %,+G(%+#,+

Q(0*,'A+ %,+ G(%+ #,+ [,*#(\A+ %,+ G(%+

+ d(*'+ %(+ 3"&)&$+ ?/,')+

#,+ %(+ L(-),+ /*,+ )"."0-(.M&,+

M$)$-"07*,+ ,')+ #"3&*(*),A+ (U,L+ #,'+

U,-'(*)'+ ,'L(-.$'+ (/9+ .&,#'+ #,'+

'"33,)'+.-&*L&.(/9+O%,+!"*)+Z,%$A+ %,+

!"*)+ F"-)A+ %,+!,)(&%%&,-A+ %(+ <"'(8%(*LM,XJ+ 6(+3"&)&$+ ;')+ #,+ %(+ L(-),+ ',+ L(-(L)$-&',+ .(-+

L"*)-,+.(-+/*,+)"."0-(.M&,+.%/'+ -$0/%&7-,+(..(-),*(*)+(/+0-(*#+8(''&*+U,-'(*)+#/+6(L+

#,'+d&9J+]&)/$+(/+N"*#+#/+G(%+#2>$-$3,*L,A+L,+%(L+(-)&N&L&,%+,')+%(-0,3,*)+L"**/+0-mL,+1+

+8(--(0,+#,+%(+Z-(*#,+d&9(*L,J+P+ +#,+L,+#,-*&,-A+&%+,')+."''&8%,+ +

%,'+'"33,)'+#,'+P&0/&%%,'+<"/0,'+ +%(+S"&*),+#,+G"/(''"*+,)+%,+S&L+ +J+

6(+ N,/&%%,+<"'(8%(*LM,+ OI5672/# W8&:X+ ',+ L(-(L)$-&',+.(-+/*,+(%)&)/#,+3"b,**,+ +

5eHH+ 37)-,'+ 4/&+ ,')+ '/NN&'(33,*)+ $%,U$,+ ."/-+ 4/,+ L,'+ ,*U&-"**,3,*)'+ (&,*)+ /*,+

L"**")()&"*+ ,'',*)&,%%,3,*)+ 0%(L&(&-,+ ,)+ .$-&0%(L&(&-,J+ q/,%4/,'+ 0%(L&,-'+ ,9&'),*)+

,NN,L)&U,3,*)+#(*'+L,+',L),/-+O.(-+,9,3.%,+ %,'+0%(L&,-'+#/+!"*)+F"-)A+#,'+;)(0*,'A+#/+

S-(N%,/-&A+ ,)LJXA+ (&*'&+ 4/,+ 4/,%4/,'+ .,)&)'+ 0%(L&,-,)'+ 4/&+ -$'&'),*)+ #(*'+ %,'+ U,-'(*)'+

,9."'$'+ (/+ ["-#J+ S(-3&+ %,'+ N"-3,'+ .$-&0%(L&(&-,'+ U&'&8%,'+ #(*'+ %(+ \"*,+ + &%+ ,')+

&3."-)(*)+#,+-(..,%,-+ %,'+*"38-,/9+0%(L&,-'+-"LM,/9+ &*)(L)'+.-$',*)'+#(*'+ %,'+U(%%"*'J+

`*+(.,-p/+#,+ +#,'+0%(L&,-'+-"LM,/9+#,+%(+-$0&"*+',-(+.-$',*)$+.(-+%(+'/&),+O+I&#
h&:&:&99XJ+

+

45672/# W8&9#;# ,(+<,5*<)5(@# 3/#
,<# I/75,,/# ^(*<A,<@+O/# YI(@3#
3/#+<2)/#;#E15**)(=(Q&#

45672/# W8&:#;# <=/2>7# 3/#
,<# +<2)/# )(=(62<=O5P7/#
YE15**)(=(Q&#



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ DD+

+

K"*L,-*(*)+ '"*+ L"*),9),+

0$"%"0&4/,+ OI5672/# W8&MXA+ %(+ -$0&"*+
',+ '&)/,+ .-&*L&.(%,3,*)+ #(*'+ %(+

[(..,+ #/+ !"*)+ F"-)+ OS,**&4/,+

3"b,*XA+1+ +#,+ %(+."-)&"*+

#,+ ),--&)"&-,+ %"L(%&'$,+ (/+ ]/#V;')A+

4/&+(..(-)&,*)+1+%(+[(..,+#/+^'()$J++

6(+.-,3&7-,+',+L(-(L)$-&',A+#/+["-#+

(/+]/#A+.(-+)-"&'+'$-&,'+.-&*L&.(%,'+f+

%(+ '$-&,+ #/+ Z-,.."*+ Q%(*LA+

L"*')&)/$,+ .-&*L&.(%,3,*)+ #,+

'LM&'),'+ '&%&L,/9A+ #,+ 'LM&'),'+ 1+

(%8&),'A+ #,+ 4/(-)\&),'+ ,)+ #,+

.-('&*&),'A+ %(+ '$-&,+#,'+h+."-.Mb-,'+4/(-)\&N7-,'+iA+ 4/&+ ',+ L"3."',+,'',*)&,%%,3,*)+#,+

0*,&''+L%(&-'+,)+3(''&N'+,)+%(+'$-&,+#,+!$)(&%%,-+N"-3$,+#,+0*,&''+,)+#,+'LM&'),'+O]P<^?<R+;^+

P6JA+ 5HHDXJ+ K,)),+ %&)M"%"0&,+ L-&')(%%&*,+ ,')+ #"*L+ '"/U,*)+ &3.%&4/$,+ .(-+ #,'+ N-(L)/-,'+

)"."0-(.M&,+ M$)$-"07*,+ L&)$'+

)-(#/&)+ .(-+ /*,+ N"-),+ .-$',*L,+ #,+ N"-3()&"*'+ '$#&3,*)(&-,'+3,/8%,'+ 4/&+ -$'&#,*)+ %,'+

U(%%"*'+#,+%(+-$0&"*J+

d(*'+ /*+ L"*),9),+ 0$"%"0&4/,+ #&NN$-,*)A+ #(*'+ %(+ [(..,+ #/+ ^'()$A+ %,'+ P&0/&%%,'+ <"/0,+

+S"&*),+#,+G"/(''"*+',+'&)/,*)+'/-+%(+%&3&),+;')+#,+%(+[(..,+#/+!"*)+F"-)J+

6,'+ .-,3&7-,'+ '"*)+ L"3."'$,'+ ,'',*)&,%%,3,*)+ #,+3,)(0(88-"'+ .%/)W)+3(''&N'+ )(*#&'+

4/,+ %(+ S"&*),+ #,+ G"/(''"*+ ,')+ N"-3$,+ #,+ L(%'LM&'),'+ ,)+ #,+ 3(-8-,'+ .Mb%%&),/9A+

L"33/*$3,*)+(..,%$'+'LM&'),'+%/')-$'+O]^;K:+;^+P6JA+BCCCXJ++

+

d/+."&*)+#,+U/,+L%&3()&4/,A+%(+),--&)"&-,+L"/U,-)+.(-+%(+N,/&%%,+<"'(8%(*LM,+',+L(-(L)$-&',+

.(-+/*+L%&3()+L"*)&*,*)(%+&*)-(V(%.&*J+ +M/3&#,+,)+),3.$-$+.-"U,*(*)+#,+ +

',+#$LM(-0,+(/+L"*)(L)+(U,L+%(+LM(u*,+(%.&*,J+6(+-$0&"*+ +-,'),+#"*L+-,%()&U,3,*)+

('',\+8&,*+(8-&)$,+#,'+.-$L&.&)()&"*'+.(-+-(.."-)+(/+-,'),+#,+%(+]/&'',J+ +*")(33,*)+

%,+ L('+ #,'+ .,-)/-8()&"*'+ .-"U,*(*)+ #/+ ["-#A+ (%"-'+ 4/,+ L,%%,'+ #$8"-#(*)+ #/+ ]/#+ '"*)+

%$07-,3,*)+.%/'+&3."-)(*),'+O<?]]R;<A+5HBBXJ+!$)$"'/&'',+&*#&4/,+4/,+%,'+.-$L&.&)()&"*'+

(**/,%%,'+3"b,**,'+U(-&,*)+,*)-,+B5HH+,)+BIHH+33t(*+OI5672/# W8&NXJ+;*+-(&'"*+#,+'"*+
(%)&)/#,A+ %,'+.-$L&.&)()&"*'+4/&+(--"',*)+ %,'+U,-'(*)'+'"*)+'"/U,*)+'"/'+N"-3,+*,&0,/',J++

q/(*)+ 1+ %(+ ),3.$-()/-,+ 3"b,**,+

(**/,%%,+#,+ +."/-+%(+')()&"*+#,'+

P)),%('+ O5kHH+ 37)-,'X+ /*,+ U(%,/-+

+ VHJC|K+ 1+ $)$+ L(%L/%$,+ O+I&#
h&:&:&:XJ+ 6(+ !PP^+ .,/)+ L,.,*#(*)+

'/8&-+ #,'+ U(-&()&"*'+ %"L(%,'+ ,*+

-(&'"*+ + &*U,-'&"*+ )M,-3&4/,+

#(*'+%,'+N"*#'+#,'+U(%%$,'J+

45672/# W8&M#;# <=/2>7# 3/#
,<# +<2)/# 6-(,(65P7/#
+(7F2<@)# ,<# ?(@/#

#

45672/# W8&N#;# +<2)/# 3/*#
=2-+5=5)<)5(@*# <@@7/,,/*#
H(0/@@/*# /@# E75**/#
Y'-)-(*75**/Q&#



+ eJ+S-"8%$3()&4/,+,)+3$)M"#,'+

+

Dk+ +

+

@3737&&#FLGH& &BOVLFMQDFGV&

PN&*+#,+.,-3,))-,+/*,+3,&%%,/-,+(*(%b',+#,+%(+L(-),A+#,'+',L),/-'+ +3(Y,/-+'"*)+

.-$',*)$'+ #(*'+ %(+ '/&),+ #,+ L,+ LM(.&)-,J+ K"33,+ %,+ 3"#7%,+ ,')+ L"*p/+ '/-+ %(+ 8(',+ #,+

#"**$,'+ ,9&')(*),'+ ,)+ + .,-3,)+ #,+ '&3/%,-+ %(+ -$.(-)&)&"*+ #/+ .,-0$%&'"%+ (%.&*+ 1+ #,'+

,*#-"&)'+ "z+ %(+ .-$',*L,+ #,+ .,-3(N-"')+ ,')+ &*L"**/,A+ %,+ LM"&9+ #,+ -$0&"*'+ +

L"*),*(*)+%,'+#,/9+L('+#,+N&0/-,+,')+,'',*)&,%J+d,+.%/'A+%(+'$%,L)&"*+#"&)+(/''&+r)-,+#&L)$,+

.(-+%(+#&'."*&8&%&)$+ +3"#7%,'+L"/U-(*)+%,'+3r3,'+'/-N(L,'A+*")(33,*)+%(+L(-),+

#,+ +O5HHIXJ+;*N&*A+&%+,')+&3."-)(*)+4/,+%,'+'&),'+ +.,-3,)),*)+#,+.-,*#-,+,*+

L"3.),+ %,+ .%/'+ U('),+ *"38-,+ #,+3"-.M"%"0&,'+ ."''&8%,'+ (N&*+ #,+ U$-&N&,-+ %(+ U(%&#&)$+ #/+

3"#7%,+ '/-+ .%/'&,/-'+ )b.,'+ #,+ ),--(&*'+ ,)+ + #,'+ -$'/%)()'+ '()&'N(&'(*)'+ '/-+ %(+

4/,')&"*+ #,+ + + '"%+ 0,%$+ ,*+ .,-3(*,*L,J+`*,+#,'L-&.)&"*+ -(.&#,+ #,+ L,'+

'&),'+,')+-(.&#,3,*)+.-$',*)$,+L&V#,''"/'J+[$(*3"&*'A+.%/'+#,+#$)(&%'+',-"*)+.-"."'$'+

#(*'+%,+LM(.&)-,+(8"-#(*)+%(+.-"L$#/-,+#,+)-(&),3,*)+#,'+U(-&(8%,'+.-&','+,*+L"3.),A+,*+

.-$',*)(*)+#,'+&3(0,'+3,))(*)+,*+$U&#,*L,+LM(4/,+',L),/-J+R%+,')+&3."-)(*)+#,+.-$L&',-+

+ + + #,'L-&.)&"*+ &''/,+ #,+ + + ,)+ + )-(U(&%+ #,+

L(-)"0-(.M&,+'/-+%,+),--(&*+ +3(%M,/-,/',3,*)+$)$+,NN,L)/$J+

+

$"9"9"#%%A':1',3%7'(%B'3(601(%'01+,3601%-'%C+01%D'-)%

K,+',L),/-+(+$)$+$)/#&$+1+.%/'&,/-'+-,.-&','+,)+&%+,')+%,+U$-&)(8%,+%(8"-()"&-,+*()/-,%+4/&+(+

N"/-*&+ %(+.%/.(-)+#,'+#"**$,'+*$L,''(&-,'+1+ %(+3&',+,*+.%(L,+#,+ %(+3"#$%&'()&"*J+S(-3&+

%,'+ N"-3,'+.$-&0%(L&(&-,'+ %,'+.%/'+ &3."-)(*),'A+ &%+ ,')+*$L,''(&-,+#,+ -(..,%,-+ %,'+ $8"/%&'+

#,'+6(.&-,'+OI5672/#W8&h;$XA+%,'+)-"&'+%"8,'+N%/(*)'+#/+6(L+#,'+G(/9+OI5672/#W8&h;QXA+ +
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%+ #,+ .%(*&N&L()&"*+

),--&)"-&(%,J+

+

P/+ U/,+ #,+ L,'+ L"*'&#$-()&"*'A+ #&U,-'+ $%$3,*)'+ #,+ L"*L%/'&"*'+ 0$*$-(%,'A+ (&*'&+ 4/,+ #,+

.,-'.,L)&U,'+#,+-,LM,-LM,+.,/U,*)+r)-,+N"-3/%$'J+

+

e32& *1-*.$#,1-#&6"-"!'.+#&

6(+3"#$%&'()&"*+#,+ %(+#&'L"*)&*/&)$+ '.()&(%,+4/&+ L(-(L)$-&',+ %(+ -$.(-)&)&"*+#/+.,-0$%&'"%+

(%.&*+#(*'+ %,'+$8"/%&'+$)(&)+/*+#,'+#$N&'+.-&*L&.(/9+#,+L,+ )-(U(&%+#,+3$3"&-,J+ ;*+,NN,)A+

d;6P6?n;+ O5HHeXA+ 6P!QR;6+ O5HHDX+ ,)+ ]KPS?@@P+ O5HB5X+ %(+

4/,3,*)+ %,'+ N(L),/-'+ )"."L%&3()&4/,'+ O!PP^A+ -(#&()&"*+'"%(&-,+#&-,L),A+

,9(L),J+ 6,'+ (/),/-'+ (NN&-3,*)+ (/+ L"*)-(&-,+ 4/,+ %,'+ #&NN$-,*L,'+ )M,-3&4/,'+ "8',-U$,'+

,*)-,+%(+.(-)&,+#&')(%,+,)+%(+.(-)&,+'"33&)(%,+#,'+$8"/%&'+'"*)+1+3,))-,+,*+-,%()&"*+(U,L+

+

6(+'&3/%()

#/+ .,-0$%&'"%+ (+ $)$+ ),*)$,+ 1+ .%/'&,/-'+ -,.-&','+ '(*'+ '/LL7'J+ S%/'&,/-'+ (/),/-'+ O.(-+

,9,3.%,+>?;6@6;+!"#$%&X+5HHI
1+

+

++

."),*)&,%%,+ #/+ .,-0$%&'"%+ (%.&*+ L"/U-(*)+ %(+ -$0&"*+ U&'&8%,+ '/-+ %(+

N,/&%

+ #,+ %(+ -$(%&)$+ )"/)+,*+

-,'.,L)(*)+ %,'+ *")&"*'+ )M$"-&4/,'+ L"*L,-*(*)+ %(+ -$.(-)&)&"*+ )b.&4/,+ #/+ .,-0$%&'"%A+

3,))(*)+,*+

$)$+ $)/#&$'A+ %(+3$)M"#,+ (+ .,-3&'+ #,+ -,L"**(u)-,+ (/)"3()&4/,+ %(+ %&3&),+ #/+ .,-0$%&'"%+

(%.&*+."/-+%,'+M/&)+"-&,*)()&"*'+.-&*L&.(%,'J+

!(%M,/-,/',3,*)A+ %(+3"#$%&'()&"*+#,+ %(+ -$.(-)&)&"*+#&'L"*)&*/,+#/+.,-0$%&'"%+#(*'+ %,'+

+ L"3.%7),3,*)+ (/+ -$'/%)()+ '"/M(&)$J+ 6(+ .-$',*L,+ #,+ .,-0$%&'"%+

4/,+)-7'+ %"L(%,3,*)+,)+#,+3(*&7-,+(..-"9&3()&U,J+K,+-$'/%)()+,')+.-"8(8%,3,*)+ %&$+(/+

6,'+$8"/%&'+

#(*'+ %(+ .(-)&,+ ?/,')+ #/+ ',L),/-+ #/+ L&-4/,+ 0%(L&(&-,+ #/+ Z%(L&,-+ #,+ d(-8"**,&-,+ ,)+ #/+



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ B5D+

+

Z%(L&,-+#,'+^'(/#,-b'+,*+'"*)+/*+8"*+,9,3.%,+O+I&#a&:&NXA+L(-+%(+%&3&),+,*)-,+%,+.,-0$%&'"%+

.-"8(8%,+ ,*+ #,''"/'+ #/+ .,-0$%&'"%+ ."''&8%,+ ',+ %"L(%&',+ )-".+ ,*+ (3"*)+ .(-+ -(.."-)+ (/+

3"#7%,+L"*L,.)/,%+#,+%(+#&')-&8/)&"*+()b.&4/,+O+I&M&9&N&9XJ+
+

K,'+ $%$3,*)'+ 3,)),*)+ L,.,*#(*)+ ,*+ $U&#,*L,+ 4/,+ %(+ 3$)M"#,+ /)&%&'$,+ ."/-+ %,+

L%(&-,3,*)+ ."''&8%,'+ #(*'+ L,+ #"3(&*,J+ P+ %(+ '/&),+ #,'+ (*(%b','+ ,NN,L)/$,'+ '/-+ %(+ L(-),+

"8),*/,A+S;<Q+',+ -$U7%,+#"*L+,NN&L(L,+ #/+

.,-0$%&'"%+,')+'()&'N(&'(*),A+'"&)+1+/*,+$LM,%%,+-$0&"*(%,+ J+d(*'+/*+

,9,3.%,X +O+I&#a&M&MXJ+S%/'&,/-'+
.,-'.,L)&U,'+#,+-,LM,-LM,+.,/U,*)+(&*'&+r)-,+3&','+,*+$U&#,*L,J+

+

e37& 4+!#4+*),<+#&/+#&!+*=+!*=+&

PN&*+#,+.(%%&,-+(/9+.-"8%73,'+&*#&4/$'+.-$L$#,33,*)A+4/,%4/,'+'/00,')&"*'+4/(*)+(/9+

')-()$0&,'+ 1+ (#(.),-+ ."/-+ %,+ #$U,%"..,3,*)+ N/)/-+ #,+ L,+ #"3(&*,+ #,+ -,LM,-LM,+ '"*)+

.-"."'$,' +

/*+ ',L),/-+ .%/'+ -$#/&)+ .(-+ -(.."-)+ 1+ %(+ )")(%&)$+ #,+ %(+ '/-N(L,+ L"/U,-),+ .(-+ /*,+ L(-),+

)"."0-(.M&4/,J+`*,+'&3/%()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+#(*'+/*+U,-'(*)+OL"33,+

6(.&-,'+.(-+,9,3.%,X+,*+,9.%"&)(*)+#,'+#"**$,'+*/3$-&4/,'+.%/'+

.-$L&','+ ."/--(&)+ .(-+ ,9,3.%,+ #"**,-+ /*+ -$'/%)()+ &*)$-,''(*)

,*+,NN,L)/(*)+.(-+,9,3.%,+/*+

[/3$-&4/,+ #,+ ^,--(&*+ .%/'+ .-$L&'+ 4/,+ %,+ ![^5IJ+ d,'+ (*(%b','+ .%/'+ -&0"/-,/','+

L"*L,-*(*)+%,+LM"&9+#,'+U(-&(8%,'+1+.-,*#-,+,*+L"3.),+."/--(&)+#7'+%"-'+#$8/),-J++

;*+ "/)-,A+ S;<Q+ &*),-.-7),+ %,'+ '/-N(L,'+ 1+ L"/U,-)/-,+ 3&*$-(%,+ L"33,+ 'b*"*b3,+ #,+

0-(*/%"3$)-&,+Y"/,+/*+-W%,+N"*#(3,*)(%+#(*'+%(+-$.(-)&)&"*+()b.&4/,+#/+.,-0$%&'"%+#(*'+

'(),%%&),'+',38%,+'()&'N(&'(*),A+/*,+L(-)"0-(.M&,+#,+%(+)(&%%,+#,'+3()$-&(/9+4/&+"LL/.,*)+

&*L&.,A+ '&+

(/L/*,+'"%/)&"*+.,-3,))(*)+#,+#&U&',-+(/)"3()&4/,3,*)+ %(+3"&)&$+(3"*)+#,+ %(+3"&)&$+

."/--(&)+',+-$U$%,-+*$L,''(&-,J+

+

/+U,-'(*)+U"b(&)+ %,+Y"/-A+#,+*"/U,(/9+N(L),/-'+

L(-)"0-(.M&,+ '/-+ %,+ ),--(&*A+3(&'+ #,U-(&)+ r)-,+ $)(8%&,+ (/)"3()&4/,3,*)J+ K,.,*#(*)A+ 1+

+
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! ! ! ! ! ! ! "#!$%&%$'()'*!



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ B5T+

+

^3&!"9"!+-*+#&
+

 P%%,*+]JA+Z-/8,-+]JA+(*#+?_,*'A+R+O5HHCXJ+;9.%"-&*0+'),,.+8,#-"Lc+.,-3(N-"')+(*#+

&)'+-,%()&"*'M&.+_&)M+-,L,*)+'%".,+N(&%/-,'+&*+)M,+]"/)M,-*+P%.'+"N+[,_+@,(%(*#A+

G/2H<I2(*)#G/256,<+JA+5HA+aeI aID+

+

 Q(%LM+;J]J+OBCHHXJ+D,<+5/2*#(2#I2//?5@6#+<F/2@*J+SM&%(#,%.M&(A+P%%,*+6(*,+=+]L"))J+
+

 Q(-"*&+KJA+K(-)"*+PJA+],..&+<J+O5HHeXJ+d&')-&8/)&"*+(*#+8,M(U&"/-+"N+-"Lc+0%(L&,-'+

&*+ )M,+ P#(3,%%"VS-,'(*,%%(+ 3(''&N+ OR)(%&(*+ P%.'XJ+ G/2H<I2(*)# <@3# G/256,<+5<,#
G2(+/**/*A+BIA+5eaV5IC+

+

 Q(-'LM+ dJ+ OBCDCXJ+ S,-3(N-"')+ &*+ #,-+ "8,-,*+ '/8*&U(%,*+ ])/N,+ #,-+ P%.,*J+

D/(62<=O5+<#_/,F/)5+<A+5e+OBXA+..J+BHV5HJ+
+

 Q(-'LM+ dJ+ OBCTTXJ+ <"Lc0%(L&,-'J+ R*f+ K%(-c+ !JgJ+ O;#JXf+ $3F<@+/*# 5@# =/256,<+5<,#
6/(H(2=O(,(60J+KM&LM,'),-A+o&%,bA+DCVCHJ+

+

 Q(-'LM+dJ+OBCCDXJ+^(+L6,<+5/2*&#W@35+<)(2*#I(2#)O/#=2/*/@)#<@3#I(2H/2#6/(/+(,(60#
5@#O56O#H(7@)<5@#/@F52(@H/@)*J+Q,-%&*t>,&#,%8,-0A+].-&*0,-J#

+

 Q,-,L+ 6J+ O5HH5XJ+ + ^,LM*&4/,'+ "N+ '.()&(%%b+ ,9.%&L&)+ &*#&U&#/(%V8(',#+ 3"#,%'f+

L"*')-/L)&"*A+'&3/%()&"*+(*#+3,(*VN&,%#+(*(%b'&'A+!+(,(65+<,#'(3/,,5@6+BIHA+IIV
TBJ+

+

 Q,-)-(*+SJA+K"/)(-#+gJSJA+?\"/N+gJKJA+^,9&,-+gJSJ+OBCCIXJ+d$.W)'+#,+.,*),+L(%L(&-,'+

+ f/5)*+O25I)# Ix2#
D/(H(2=O(,(65/A+[,/,+F"%0,A+aCA+5CVIeJ+

+

 Q,U,*A+:J+O5HH5XJ+^"_(-#+(*+(%),-*()&U,+8%/,.-&*)+N"-+(+.Mb'&L(%%b+8(',#+#&0&)(%%b+

'&3/%(),#+Mb#-"%"0&L+-,'."*',+3"#,%&*0+'b'),3J+_032(,(65+<,#G2(+/**/*#9aJ+BTCV
5HD+

+

 6J+Q",Lc%&A+PJ+Q-,**&*0A+]J+Z-/8,-A+(*#+ gJ+[",)\%&+ O5HBBXJ+P+ ')()&')&L(%+.,-3(N-"')+

#&')-&8/)&"*+3"#,%+N"-+)M,+;/-".,(*+P%.*&+"O/#J20(*=O/2/#Z5*+7**JA+IA+BeBCVBeIC+
+

 Q"/Ü)+!J+OBCTIXJ+J,5H<)#/)#H/)/(2(,(65/#3/#,<#E75**/#2(H<@3/J+6(/'(**,A+S(b")+
O573,+,#&)&"*X+

+

 Q-"_*A+ gJA+ F,--&(*'A+ ?JA+ >,0&*8"))"3A+ gJPJ+ (*#+ !,%*&c"UA+ ;J]J+ OBCCkXJ+ J52+7H\
<2+)5+#H<=#(I# =/2H<I2(*) #<@3#62(7@3\5+/#+(@35)5(@*J+BfBHAHHHAHHH+!(.+KSVeIJ+

K&-L/3VS(L&N&L+3(.+',-&,'A+`]Z]+

http://www.sciencedirect.com/science/article/pii/S0012825208001311
http://www.sciencedirect.com/science/article/pii/S0012825208001311


+ TJ+<$N$-,*L,'+

+

B5C+ +

+

+

 KM(.,%%,+ ?JA+ ]LMà%c".N+ QJA+ (*#+ @&,*+ PJ+ O5HHDXJ+ E/H5\E7=/2F5*/3# %/<2@5@6A+ !R^+

S-,''A+K(38-&#0,A+!P+

+

 K-&')&(*&*&+ [J+ (*#+ ]M(_,V^(b%"-+ gJ+ O5HHHXJ+ $@# W@)2(37+)5(@# )(# E7==(2)# 8/+)(2#
'<+O5@/*#<@3#()O/2#L/2@/,\A<*/3#,/<2@5@6#H/)O(3*A+K(38-&#0,+`*&U,-'&)b+S-,''+

+

 K-"''A+!JA+!"'L(-#&*&A+PJ?J+OBCTIXJ+%/<2@5@6#)O/#$2)#(I#'<)O/H<)5+<,#'(3/,,5@6J++
g"M*+o&%,b+=+]"*'J+6"*#"*+

+

 d(U&,'+ !JA+ >(3\(+ ?JA+ >(--&'+ KJ+ O5HHBXJ+ ^M,+ ,NN,L)+ "N+ -&',+ &*+ 3,(*+ (**/(%+

),3.,-()/-,+"*+)M,+')(8&%&)b+"N+ -"Lc+'%".,'+L"*)(&*&*0+ &L,VN&%%,#+#&'L"*)&*/&)&,'&+
G/2H<I2(*)#<@3#G/256,<+5<,#G2(+/**/*A+B5A+BakVBeeJ+
+

 d,%(%"b,A+ <J+ =+ !"-(*#A+ ]J+ OBCCkXJ+ Z7# 8<,# 4/22/)# <7# D2<@3\J(HA5@# Y$,=/*#
F<,<5*<@@/*Q#;#5@F/@)<52/#3/*#6,<+5/2*#2(+O/7R#/)#<@<,0*/#*=<)5<,/#37#=/26-,5*(,#i#
,]<53/# 3]7@# *0*)VH/# 3]5@I(2H<)5(@# 6-(62<=O5P7/# YWZ^WEWQ+ J+ ^-(U(&%+ #,+ d&.%W3,A+

R*')&)/)+#,+Z$"0- F-&8"/-0+O*"*+./8%&$XJ+

+

 d,%(%"b,+ <J+ O5HHeXJ+

H<265@<,/J+F-&8"/-0A+#$.(-),3,*)+#,'+Z$"'L&,*L,'A+Z,"F"L/'+["J+BHJ+

+

 d,%(%"b,A+ <JA+ 6(38&,%A+ KJ+ O5HHIXJ+ ;U&#,*L,+ "N+ _&*),-+ ('L,*#&*0+ (&-+ L&-L/%()&"*+

)M-"/0M"/)+ )(%/'+ '%".,'+ (*#+ -"Lc+ 0%(L&,-'+ '&)/(),#+ &*+ )M,+ %"_,-+ 8,%)+ "N+ (%.&*,+

#&'L"*)&*/"/'+.,-3(N-"')+O]_&''+P%.'XA+&*f+K(2*L#D/(62<I5*L#"5I**L25I)A+ICA+5A+BCeV
5HaJ+

+

 d,%(%"b,+<JA+6(38&,%+KJA+6/0"*+<J+O5HHIXJ+!E$#E%$'#=2(p/+)X#=O<*/#:X#c<*\8<,<5*&#
8<,53<)5(@#(I#W@E$^#3<)<#5@#=/2H<I2(*)#?(@/J+Q,-*A+F,#,-(%+?NN&L,+"N+o(),-+(*#+

Z,"%"0b+OF?oZXA+F&*(%+<,."-)J+

+

 ;8"M"*+QJ+(*#+]LM-"))+6J+O5HHTXJ+'(3/,5@6#'(7@)<5@#G/2H<I2(*)#Z5*)25A7)5(@;#<#
@/1#H<=#(I#$7*)25<A+5I+ &*f+C)M+R*),-*()&"*(%+K"*N,-,*L,+"*+S,-3(N-"')A+,#&),#+

8bf+ :(*,A+ dJ+ 6J+ (*#+ >&*c,%A+ :J+ !JA+ F(&-8(*c'A+ P%('c(A+ R*')&)/),+ "N+ ["-)M,-*+

;*0&*,,-&*0+`*&U,-'&)b+"N+P%('c(+F(&-8(*c'f+F(&-8(*c'A+P%('c(A+aCk eH5+

+

 ;)\,%3â%%,-+ QJA+ F(-8-")+ >JA+ Z/#M3/*#''"*+ PJA+ >/3%/3+ ?JA+ ^U,&)"+ ?JA+ (*#+

QYà-*''"*+ >J+ O5HHkXJ+ ^M,+ -,0&"*(%+ #&')-&8/)&"*+ "N+ 3"/*)(&*+ .,-3(N-"')+ &*+

RL,%(*#X+G/2H<I2(*)#G/256,<+JA+BTA+BTI BCC+

+

 F(_L,))+^J+ O5HHDXJ+P*+ &*)-"#/L)&"*+)"+-"L+(*(%b'&'J+S()),-*+<,L"0*&)&"*+6,)),-'A+

5kfTDBVTke+

+



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ BaH+

+

 F&'M3(*+ ZJ]JA+ :&U&()+ SJgJ+ OBCDTXJ+ ^M,+ ')()&')&L'+ "N+ #&'L-,),V,U,*)+ '&3/%()&"*J+

E5H7,<)5(@#BHJ+BTIVBCB+
+

 F")M,-&*0M(3+ PJ]JA+ Q-/*'#"*+ KJ+ (*#+ KM(-%)"*+ !J+ O5HHHXJ+ u7<@)5)<)5F/#
D/(62<=O0;#G/2*=/+)5F/*#(@#E=<)5<,#Z<)<#$@<,0*5*A+](0,J+
+

 F-(*L"/A+ QJ+ OBCTTXJ+ A+ K,*)-,+ #,+

Z$"3"-.M"%"0&,+#/+KJ[J<J]JA+;#&),LA+K(,*A+5+)"3,'A+DCD+.J+

+

 F-(*L"/A+ QJA+ >,)/A+ QJ+ OBCTCXJ+ ;8"/%&'+ ,)+ (/)-,'+ N"-3()&"*'+ #,+ .,*),+

M$)$-"3$)-&4/,'J+K"*)-&8/)&"*+1+/*,+),-3&*"%"0&,+0$"3"-.M"%"0&4/,A+&*+f+K()/*#
/)#+(H=)/*#2/@37*#37#62(7=/#3/#)2<F<5,#U#^-65(@<,5*<)5(@#37#G-256,<+5<52/#SA+xRGA+
BBVDCJ+

+

 F-(/,*N,%#,-+ <J+ OBCCTXJ+ S,-3(N-"')/*),-'/LM/*0,*+ 3&)+ ZR]J+ ;&*,+ ])/#&,+ &3+

F%,)'LMM"-*0,8&,)J+!&)),&%/*0,*+#,-+GPoV;^>+@â-&LM+BITf+II DTJ+

+

 F-,*LM+ >J!J+ OBCCDXf+ "O/# G/256,<+5<,# /@F52(@H/@)J+ 6"*03(*A+ 6"*#"*+ O5*#+

,#&)&"*XJ+

+

 Z-(M(3A+;J+OBCCkXJ+'/)O(3*#5@#_7H<@#D/(62<=O0;#$#D753/#I(2#E)273/@)*#3(5@6#<#
^/*/<2+O#G2(p/+)J+>(-%"_f+6"*03(*J+

+

 Z-(*#A+]J+O5HHHXJ+J2/<)5(@#;#%5I/#<@3#_(1#)(#'<L/#W)J+SM",*&9A+6"*#"*+
+

 Z-/8,-A+ ]J+ =+ >",%\%,A+!J+ O5HHBXf+ E)<)5*)5+<,#H(3/,,5@6# (I#H(7@)<5@# =/2H<I2(*)#
35*)25A7)5(@;# ,(+<,# +<,5A2<)5(@# <@3# 5@+(2=(2<)5(@# (I# 2/H()/,0# */@*/3# 3<)<&+
S,-3(N-"')+(*#+S,-&0%(L&(%+S-"L,'','A+B5OBXA+DCVkkJ+

+

 Z-/8,-A+ ]J+ O5HHIX+ '(7@)<5@# =/2H<I2(*);# )2<@*5/@)# *=<)5<,# H(3/,,5@6X# H(3/,#
F/25I5+<)5(@#<@3# )O/#7*/#(I# 2/H()/# */@*5@6A+ ^M7',+#,+#"L)"-()A+Z,"0-(.M&'LM,'+
R*')&)/)A+`*&UJ+@â-&LMJ+

+

 Z-/8,-+ ]JA+ S,),-+ !JA+ >",%\%,+ !JA+ o"##M()LM+ RJA+ >(,8,-%&+ oJ+ O5HHaXJ+ E72I<+/#
)/H=/2<)72/*# 5@# *)//=# $,=5@/# 2(+L# I<+/* <# *)2<)/60# I(2# 2/65(@<,\*+<,/#
H/<*72/H/@)# <@3# H(3/,,5@6J+ R*+ S-"L,,#&*0'+ "N+ )M,+ ;&0M)M+ R*),-*()&"*(%+
K"*N,-,*L,+"*+S,-3(N-"')+5HHaJ+]_,)'+=+@,&)%&*0,-f+@/-&LME+a5I aaHJ+

+

 Z-/8,-+]JA+>",%\%,+!JA+>(,8,-%&+oJ+O5HHeXJ+G/2H<I2(*)#)O<1#<@3#3/*)<A5,5?<)5(@#
(I#$,=5@/#2(+L#1<,,*#5@#)O/#O()#*7HH/2#(I#:ddMJ+Z,".Mb'&L(%+<,',(-LM+6,)),-'+aB+
+



+ TJ+<$N$-,*L,'+

+

BaB+ +

+

 Z-/8,-A+]J+(*#+>(,8,-%&A+oJ+ O5HHkX+S,-3(N-"')+ &*+ '),,.+8,#-"Lc+ '%".,'+(*#+ &)'+

),3.,-()/-,+-,%(),#+#,')(8&%&\()&"*+N"%%"_&*0+L%&3(),+LM(*0,A+gJ+Z,".Mb'J+<,'JA+

BB5+

+

 Z/0%&,%3&*+ !JA+ P%#&0M&,-&+ QJA+ ^,')(+ QJ+ O5HHaXJ+ S;<!PK6R!f+ (+ 3"#,%+ N"-+ )M,+

#&')-&8/)&"*+ "N+ 3"/*)(&*+ .,-3(N-"')A+ 8(',#+ "*+ L%&3()&L+ "8',-U()&"*'J+

D/(H(2=O(,(60A+IBA+5eIV5IkJ+
+

 >(%%+:J+OBCCkXJ+<"Lc+),3.,-()/-,'+(*#+&3.%&L()&"*'+N"-+L"%#+-,0&"*+_,()M,-&*0

Rf+ *,_+ #()(+ N-"3+ G&c&*0+ G(%%,bA+ P%,9(*#,-+ R'%(*#A+ P*)(-L)&L(J+ G/2H<I2(*)# <@3#
G/256,<+5<,#G2(+/**/*+Tf+DC CHJ+

+

 >(--&'+KJA+G"*#,-+!âM%%+dJA+R'(c',*+:JA+>(,8,-%&+oJA+]"%%&#+gJ+6JA+:&*0+6JA+>"%3%/*#+

SJA+ d-(3&'+ FJA+ Z/0%&,%3&*+ !JA+ S(%(L&"'+ dJ+ O5HHaXJ+ C<2H5@6# =/2H<I2(*)# 5@#
!72(=/<@#H(7@)<5@*J+Z%"8(%+(*#+S%(*,-()b+KM(*0,A+aCA+5BIV55IJ+
+

 >(--&'A+ ]J+ PJA+ S,#,-',*A+ dJ+ ;J+ OBCCTXJ+ ^M,-3(%+ -,0&3,+ 8,*,()M+ L"(-',+ 8%"Lcb+

3(),-&(%'A+&*f+G/2H<I2(*)#<@3#G/256,<+5<,#G2(+/**/*A+CA+BHkVB5HJ+
+

 >(,8,-%&+oJ+OBCTIXJ+J2//=#(I#H(7@)<5@#=/2H<I2(*);#5@)/2@<,#*)27+)72/#<@3#I,(1#(I#
<,=5@/#2(+L#6,<+5/2*J+!&)),&%/*0,*+#,-+GPo+ +;^>+@â-&LM+["J+^^J+

+

 >(,8,-%&+ oJA+ >",%\%,+ !JA+ :,%%,-+ FJA+ ]LM3&#+ oJA+ G"*#,-+ !âM%%+ dJA+ o(0*,-+ ]J+

OBCCaXJ+!"*&)"-&*0+)M,+%"*0V),-3+,U"%/)&"*+"N+3"/*)(&*+.,-3(N-"')+&*+)M,+]_&''+

P%.'J+G2(+//35@6*# (I# )O/# a)O# W@)/2@<)5(@<,# J(@I/2/@+/# (@# # G/2H<I2(*)A+ Q,&Y&*0A+
KM&*(A+IVCJ+g/%b+BCCaA+5BeV5BCJ+

+

 >(,8,-%&+ oJ+ OBCCDXJ+ \ # /5@56/#
627@3*y)?,5+O/#c/H/2L7@6/@J+R*f+>(,8,-%&+oJA+>",%\%,+!JA+d"/'',+gJVSJA+;M-%,-+KJA+

Z(-#(\+ gJV!JA+ R3M"N+ !JA+ :,%%,-+ FJA+ :/*\+ SJA+ 6/0"*+ <JA+ <,b*(-#+ ;J+ OBCCDXf+

E5H7,<)5(@# 3/2# G/2H<I2(*)F/2A2/5)7@6# 5@# 3/@# $,=/@# H5)# 6/(62<=O5*+O/@#
W@I(2H<)5(@**0*)/H/@J+P-8,&)'8,-&LM)+[FS+aBA+@â-&LMA+>"LM'LM/%U,-%(0+PZ+(*+#,-+
;^>@A+BaVBTJ+

+

 >(,8,-%&+oA+Q,*&')"*+!J+OBCCTXJ+J,5H<)/#+O<@6/#<@3#5)*#5H=<+)*#(@#6,<+5/2*#<@3#
=/2H<I2(*)#5@#)O/#$,=*J+P38&"+5kOeXf+5IT 5DIJ+

+

 >(3,%A+6J+ O5HHCXJ+!"#,%+('',''3,*)+_&)M+-"L+L/-U,'J+d,.(-)3,*)+"N+K"3./),-+

]L&,*L,+(*#+])()&')&L'+V+`*&U,-'&)b+"N+<M"#,+R'%(*#+V+`]P+

+

 >('%,-A+PJA+Z-/8,-A+]JA+F"*)A+!JA+(*#+d/8"&'A+PJ+O5HBBXJ+P#U,L)&U,+M,()+)-(*'."-)+

&*+N-"\,*+-"Lc+L%,N)'+V+L"*L,.)/(%+3"#,%A+%(8"-()"-b+,9.,-&3,*)'+(*#+*/3,-&L(%+

'&3/%()&"*A+G/2H<I2(*)#G/256,<+&#G2(+/**&A+(LL,.),#AJ+
+



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ Ba5+

+

 >,00,3A+ ;JA+ g/%&/'',*A+ >JA+ (*#+ ;)\,%3â%%,-A+ QJ+ O5HHIXJ+!"/*)(&*+ .,-3(N-"')+ &*+

K,*)-(%V;('),-*+["-_(bAK(2*L#D/(62&#"53**L2JA+ICA+Ce BHT+

 >",%\%,A+!J+OBCC5XJ+S,-3(N-"')+"LL/--,*L,+N-"3+Q^]+3,('/-,3,*)'+(*#+L%&3()&L+

.(-(3,),-'+&*+)M,+,('),-*+]_&''+P%.'J+G/2H<I2(*)#<@3#G/256,<+5<,#G2(+/**/*A+aO5XA+
BeaVBekJ+

+

 >",%\%,A+!J+OBCCeXJ+G/2H<I2(*)#7@3#D,/)*+O/2# 5H#eA/2/@6<35@&#D27@3,<6/@#7@3#
$@1/@37@6*A/5*=5/,/# Ix2# <7)(H<)5*5/2)/# E+Oy)?F/2I<O2/@A+ !&)),&%/*0,*+ *|Ba5A+

GPoA+@â-&LMJ+

+

 >",%\%,A+!J+ =+ >(,8,-%&A+oJ+ OBCCIXJ+ ]&3/%()&*0+ )M,+ ,NN,L)'+ "N+3,(*+ (**/(%+ (&-+

),3.,-()/-,+ LM(*0,'+ "*+ .,-3(N-"')+ #&')-&8/)&"*+ (*#+ 0%(L&,-+ '&\,J+ P*+ ,9(3.%,+

N-"3+)M,+`..,-+;*0(#&*A+]_&''+P%.'J+$@@<,*#(I#D,<+5(,(60X+5BA+eHHVeHIJ+
+

 >",%\%,+ !JA+ o,03(**+ !JA+ :-/33,*(LM,-+ QJ+ OBCCCXJ+ !&*&()/-,+ ),3.,-()/-,+

#()(%"00,-'+N"-+3(..&*0+(*#+3"*&)"-&*0+"N+.,-3(N-"')+&*+M&0M+3"/*)(&*+(-,('f+

N&-')+ ,9.,-&,*L,+ N-"3+)M,+]_&''+P%.'J+G/2H<I2(*)#<@3#G/256,<+5<,# G2(+/**/*A+ BHA+
BBaVB5eJ+

+

 >",%\%,+ !JA+ >(,8,-%&+ oJA+ ])"Lc,-V!&))(\+ KJ+ O5HHaXJ+ !&*&()/-,+ 0-"/*#+

),3.,-()/-,+ #()(+ %"00,-+ 3,('/-,3,*)'+ 5HHHV5HH5+ &*+ )M,+ !/-)7%VK"-U()'LM+

(-,(A+ ;('),-*+ ]_&''+ P%.'J+ G2(+//35@6*# (I# )O/# m)O# W@)/2@<)5(@<,# J(@I/2/@+/# (@#
G/2H<I2(*)A+@/-&LMA+]_&)\,-%(*#A+5BV5I+g/%b+5HHaA+eBCVe5eJ+
+

 >",%\%,+!A+!&))(\+KA+ ;)\,%3/â%%,-+QA+>(,8,-%&+oJ+ O5HHBXJ+E72I<+/#/@/260# I,7R/*#
<@3# 35*)25A7)5(@#H(3/,*# (I# =/2H<I2(*)# 5@# O56O#H(7@)<5@# <2/<*;# <@# (F/2F5/1#(I#
+722/@)#3/F/,(=H/@)*J+S,-3(N-"')+(*#+S,-&0%(L&(%+S-"L,'','+B5OBXf+Ia DTJ+

+

 >",%\%,A+!JA+ F-(/,*N,%#,-A+ <JA+ Z-/8,-A+ ]JA+ >(*'"*A+ ]JA+ [",)\%&A+ gJA+ ](%\3(**A+ [J+

O5HHIXJ+'(7@)<5@# =/2H<I2(*);# $2/#1/# <A,/# )(#H(3/,# )O/# 2/<,# 35*)25A7)5(@zX+ &*f+
5*#+;/-".,(*+K"*N,-,*L,+"*+S,-3(N-"')+g/*,+B5VBD+S-"0-(33,+(*#+P8')-(L)'A+

S")'#(3+A+BaHJ+

+

 :ää8A+ PJ+ =+ :*,&',%A+ KJ+ O5HHDXJ+ S,-3(N-"')+ L-,,.+ _&)M&*+ (+ -,L,*)%b+ #,0%(L&(),#+

0%(L&,-+ N"-,N&,%#f+!/-(0%A+ ]_&''+ P%.'JV+G/2H<I2(*)# <@3# G/256,<+5<,# G2(+/**/*+ Bkf+
kC TIJ+

+

 :ää8+PJA+F-(/,*N,%#,-+<JA+<",-+RJ+O5HHkXJ+?*+)M,+-,'."*',+"N+-"Lc0%(L&,-+L-,,.+)"+

'/-N(L,+),3.,-()/-,+&*L-,(',J+Z%"8(%+(*#+S%(*,)(-b+KM(*0,A+IDA+Bk5VBTkJ+

+

 :(*,U'c&+ !JA+ !(&0*(*+ !J+ O5HHeXJ+ $@<,0*5*# <@3# H(3/,,5@6# (I# *=<)5<,#
/@F52(@H/@)<,#3<)<J+;SF6+S-,''A+++6(/'(**,J+++
+



+ TJ+<$N$-,*L,'+

+

Baa+ +

+

 :(*,U'c&+ !JA+ S"\#*"/cM"U+ PJA+ (*#+ ^&3"*&*+ GJ+ O5HHCXJ+'<+O5@/# %/<2@5@6# I(2#
E=<)5<,#!@F52(@H/@)<,#Z<)<J+;SF6+S-,''A+++6(/'(**,J+++

+

 :,%%,-A+ FJ+ OBCC5XJ+ P/)"3(),#+ !(..&*0+ "N+ !"/*)(&*+ S,-3(N-"')+ `'&*0+ )M,+

S-"0-(3+S;<!P:P<^+ +_&)M&*+ )M,+Z,"0-(.M&L(%+ R*N"-3()&"*+ ]b'),3+P<KtR[F?J+

G/2H<I2(*)#<@3#G/256,<+5<,#G2(+/**/*A+aA+BaaVBaTJ+
+

 :,%%,-A+ FJ+ OBCCeXJ+ R*),-(c)&"*,*+ \_&'LM,*+ ]LM*,,+ /*#+ S,-3(N-"')A+ ,&*,+

Z-/*#%(0,*')/#&,+&3+?8,-,*0(#&*A+&*f+'5))&#8$Cv!"_#fx25+OX#B5kJ+
+

 :,%%,-+ FJA+ >",%\%,+ !J+ OBCCDXJ+ G!^'$.$^"# 7@3# G!^'$'$GJ+ R*f+ >(,8,-%&+ oJA+

>",%\%,+!JA+ d"/'',+ gJVSJA+ ;M-%,-+ KJA+ Z(-#(\+ gJV!JA+ R3M"N+!JA+ :,%%,-+ FJA+ :/*\+ SJA+

6/0"*+<JA+<,b*(-#+;J+OBCCDXJ+E5H7,<)5(@#3/2#G/2H<I2(*)F/2A2/5)7@6#5@#3/@#$,=/@#
H5)# 6/(62<=O5*+O/@# W@I(2H<)5(@**0*)/H/@J+ P-8,&)'8,-&LM)+ [FS+ aBA+ @â-&LMA+
>"LM'LM/%U,-%(0+PZ+(*+#,-+;^>@A+aIVeDJ+

+

 :,%%,-A+ FJA+ F-(/,*N,%#,-A+ <JA+ Z(-#(\A+ gJV!JA+ >",%\%,A+ !JA+ :*,&',%A+ KJA+ 6/0"*A+ <JA+

SM&%%&.'A+!JA+<,b*(-#A+;JA+o,*c,-A+6J+ OBCCTXJ+S,-3(N-"')+3(.+"N+]_&)\,-%(*#A+ &*f+

S,-3(N-"')+ k)M+ R*),-*()&"*(%+ K"*N,-,*L,+ g/*,+ 5aV5k+ S-"L,,#&*0'A+ n,%%"_c*&N,A+

IIkVID5J+

+

 :*,&',%A+ KJ+ O5HHaXJ+ S,-3(N-"')+ &*+ -,L,*)%b+ #,0%(L&(),#+ 0%(L&,-+ N"-,N&,%#'+ +

3,('/-,3,*)'+ (*#+ "8',-U()&"*'+ &*+ )M,+ ,('),-*+ ]_&''+ P%.'+ (*#+ *"-)M,-*+

]_,#,*JV+@J+Z,"3"-.MJ+ekf+5TCVaHIJ+

+

 :*,&',%A+KJ+=+:ää8A+PJ+O5HHkXJ++!"/*)(&*+.,-3(N-"')+#b*(3&L'+_&)M&*+(+-,L,*)%b+

,9."',#+0%(L&,-+N"-,N&,%#+&*N,--,#+8b+(+L"38&*,#+0,"3"-.M"%"0&L(%A+0,".Mb'&L(%+

(*#+ .M")"0-(33,)-&L(%+ (..-"(LMJV+ ;(-)M+ ]/-N(L,+ S-"L,'','+ (*#+ 6(*#N"-3'+

a5tB5f+BkCkVBTBHJ+

+

 R3M"N+!J+ OBCCD(XJ+ G!^'\/5@# G2(62<HH# Ix2# 35/# <7)(H<)5*5/2)/# .<2)5/27@6# F(@#
G/2H<I2(*)# 5@# 3/@# E+O1/5?/2# $,=/@&# R*f+ >(,8,-%&+oJA+ >",%\%,+!JA+ d"/'',+ gJVSJA+

;M-%,-+KJA+Z(-#(\+gJV!JA+R3M"N+!JA+:,%%,-+FJA+:/*\+SJA+6/0"*+<JA+<,b*(-#+;J+OBCCDXf#
E5H7,<)5(@# 3/2# G/2H<I2(*)F/2A2/5)7@6# 5@# 3/@# $,=/@# H5)# 6/(62<=O5*+O/@#
W@I(2H<)5(@**0*)/H/@&#P-8,&)'8,-&LM)+[FS+aBA+@â-&LMA+>"LM'LM/%U,-%(0+PZ+(*+#,-+
;^>@A+5IVaaJ+

+

 Imhof M. (1996b). Modelling and verification of the permafrost distribution in the 

Bernese Alpes  Western Switzerland). Permafrost and Periglacial Processes, 7, 

267-280.+
+

 g(*''"*+SV;JA+:(-%8,-0+6J+O5HHBXJ+K"/.%,#+M,()+(*#+3(''+)-(*'N,-+3"#,%+N"-+'"&%V

.%(*)V()3"'.M,-,+ 'b'),3'J+ <"b(%+ R*')&)/),+ "N+ ^,LM*"%"0bA+ d,.)+ "N+ K&U&%+ (*#+

;*U&-"*3,*)(%+;*0&*,,-&*0A+])"LcM"%3J+



!"#$%&'()&"*+#,+%(+-$.(-)&)&"*+#/+.,-0$%&'"%+(%.&*+1+%2(&#,+#,+%2(..-,*)&''(0,+(/)"3()&4/,+
+

+

+ Bae+

+

+

 RSKK+O5HHBXJ+J,5H<)/#JO<@6/#:dd9;#"O/#*+5/@)5I5+#A<*5*&#J(@)25A7)5(@#(I#1(2L5@6#
62(7=# 9# )(# )O/# )O523# <**/**H/@)# 2/=(2)# (I# )O/# 5@)/26(F/2@H/@)<,# =<@/,# (@#
+,5H<)/#+O<@6/J+K(38-&#0,+`*&U,-'&)b+S-,''A+K(38-&#0,A+`:+(*#+[nA+`]PJ+

 g(*''"*+SV;JA+:(-%8,-0+6J+5HHBJ+K"/.%,#+M,()+(*#+3(''+ )-(*'N,-+3"#,%+ N"-+'"&%V

.%(*)V()3"'.M,-,+ 'b'),3'J+ <"b(%+ R*')&)/),+ "N+ ^,LM*"%"0bA+ d,.)+ "N+ K&U&%+ (*#+

;*U&-"*3,*)(%+;*0&*,,-&*0A+])"LcM"%3J+

+

 6(38&,%+KJ+OBCCCXJ+W@F/@)<52/#3/*#6,<+5/2*#2(+O/7R#/@)2/#,/#8<,#3/#c<6@/*#/)#,/#8<,#
_-2-H/@+/#Y8<,<5*Q&#!$3"&-,+#,+%&L,*L,A+R*')&)/)+#,+Z$"0-(.M&,A+`*&U,-'&)$+#,+

6(/'(**,A+É*"*+./8%&$ÑJ+

+

 6(38&,%A+KJ+,)+<,b*(-#A+;J+O5HHBXJ+<,0&"*(%+3"#,%%&*0+"N+.-,',*)A+.(')+(*#+N/)/-,+

."),*)&(%+ #&')-&8/)&"*+ "N+ #&'L"*)&*/"/'+ .,-3(N-"')+ 8(',#+ "*+ (+ -"Lc+ 0%(L&,-+

&*U,*)"-b+&*+)M,+Q(0*,'V>$-$3,*L,+(-,(+Oo,'),-*+]_&''+P%.'XJ+["-'c+Z,"0-(N&'c+

^&#''c-&N)V["-_,0&(*+g"/-*(%+"N+Z,"0-(.MbA+G"%J+IIf+5BCV55aJ+

+

 6(38&,%A+KJ+,)+<,b*(-#A+;J+O5HH5XJ+K(-)"0-(.M&,+#,+%(+#&')-&8/)&"*+#/+.,-0$%&'"%+,)+

#()()&"*+ #,'+ 0%(L&,-'+ -"LM,/9+ #(*'+ %(+ -$0&"*+ #/+ !"*)+ Z,%$+ OG(%(&'XJ+

;*)_&Lc%/*0'),*#,*\,*+ /*#+ @/c/*N)'.,-'.,c)&U,*+ &*+ #,-+ Z,"3"-.M"%"0&,A+

SMb'&'LM,+Z,"0-(.M&,A+@â-&LMA+G"%J+eBf+CBVBHeJ+

+

 6(38&,%+ KJA+ d,%(%"b,+ <J+ O5HHeXJ+ J(@)25A7)5(@# (I# 2/<,\)5H/# L5@/H<)5+# DGE# 5@# )O/#
*)730#(I#+2//=5@6#H(7@)<5@#=/2H<I2(*);#/R<H=,/*#I2(H#)O/#C/*)/2@#E15**#$,=*J+
S,-3(N-"')+(*#+S,-&0%(L&(%+S-"L,'','A+BIA+55CV5eBJ+

+

 6(38&,%+KJ+O5HHDXf+%/#=/26-,5*(,#3<@*#,/*#)/22<5@*#*-35H/@)<52/*#i#I(2)/#3-+,5F5)-#;#
35*)25A7)5(@X#2-65H/#)O/2H5P7/#/)#5@*)<A5,5)-*J+6(/'(**,A+R*')&)/)+#,+Z$"0-(.M&,A+
^-(U(/9+,)+-,LM,-LM,'+["J+aaJ+

+

 6(38&,%A+KJ+,)+S&,-(LL&A+:J+O5HHTXJ+S,-3(N-"')+#&')-&8/)&"*+&*+)(%/'+'%".,'+%"L(),#+

_&)M&*+ )M,+ (%.&*,+ .,-&0%(L&(%+ 8,%)A+ ]_&''+ P%.'J+ S,-3(N-"')+ (*#+ S,-&0%(L&(%+

S-"L,'','A+BCOaXf+5CaVaHeJ+

+

 6"b,A+ PJA+ g(8"b,#"NNA+!JA+ (*#+ S,#-(\\&*&A+ PJ+ O5HHCXJ+ R#,*)&N&L()&"*+ "N+ ."),*)&(%+

-"LcN(%%+ '"/-L,+ (-,('+ ()+ (+ -,0&"*(%+ 'L(%,+ /'&*0+ (+d;!V8(',#+ 0,"3"-.M"3,)-&L+

(*(%b'&'A+[()J+>(\(-#'+;(-)M+]b')J+]L&JA+CA+BDeaVBDIaJ+

+

 !(&'LM+!J+OBCCCXJ+d&,+Z%,)'LM,-+#,-+]LM_,&\,-+P%.,*+ +Z%,)'LM,-M"LM')(*#+

BTIHA+(c)/,%%,+G,-0%,)'LM,-/*0A+Z%,)'LM,-'LM_/*#V]\,*(-&,*+O[FSaB+N&*(%+

-,."-)XJ+@â-&LMf+U#N+>"LM'LM/%U,-%(0A+akD+..J+

+



+ TJ+<$N$-,*L,'+

+

BaI+ +

+

 !&))(\+ KA+ >",%\%,+ !A+ >(,8,-%&+ oJ+ O5HHHXJ+ F&-')+ -,'/%)'+ (*#+ &*),-.-,)()&"*+ "N+

,*,-0bVN%/9+ 3,('/-,3,*)'+ "U,-+ P%.&*,+ .,-3(N-"')J+ P**(%'+ "N+ Z%(L&"%"0b+ aBf+

5kI 5THJ+

+

 !"**&,-+ ]J+ O5HBHXJ+ h+d/+ 0%(L&,-+ (/+ 0%(L&,-+ -"LM,/9A+ #,./&'+ %(+ N&*+ #/+ S,)&)+ ã0,+

Z%(L&(&-,A+ (/+ .&,#+ #/+ !"*)+ ^M(8"-+ OP%.,'+ #/+ ["-#A+ F-(*L,X+iA+ u7<)/2@<52/+ A+
U"%J+BTta+å+5HHk+ A+ É;*+ %&0*,ÑA+ 3&'+ ,*+ %&0*,+ %,+ HB+ ',.),38-,+ 5HBHJ+ `<6+f+

M)).ftt4/(),-*(&-,J-,U/,'J"-0t&*#,9BBeHJM)3%J+K"*'/%)$+%,+5e+*"U,38-,+5HBBJ+

+

 !"-(-#+]JA+d,%(%"b,+<JA+6(38&,%+KJ+ O5HBHXJ+S%/-&(**/(%+ )M,-3(%+8,M(U&"-+"N+ %"_+

,%,U()&"*+L"%#+)(%/'+'%".,'+O_,'),-*+]_&)\,-%(*#XJ+D/(62<=O5+<#_/,F/)5+<X#o6&#ahX#
_/I)#:A+B5eVBae+
+

 [()&"*(%+P,-"*(/)&L'+(*#+].(L,+P#3&*&')-()&"*+O5HBHXJ+6,+)/**,%+#/+U,*)+ÉS(0,+

o,8Ñ+d&'."*&8%,+'/-+f+M)).ftt___J0-LJ*('(J0"Utooot:V

B5t(&-.%(*,t)/**,%BJM)3%++OL"*'/%)$+%,+BDJHIJ5HBBXJ+

+

 [",)\%&A+ gJA+ Z-/8,-A+ ]JA+ :"M%A+ ^JA+ ](%\3(**A+ [JA+ (*#+ >(,8,-%&A+oJ+ O5HHkXJ+ ^M-,,V

#&3,*'&"*(%+#&')-&8/)&"*+(*#+,U"%/)&"*+"N++.,-3(N-"')+),3.,-()/-,'+&*+&#,(%&\,#+

M&0MV3"/*)(&*+)"."0-(.MbA+gJ+Z,".Mb'J+<,'JA+BB5+

+

 ?#/3A+;JSJ+OBCkIXJ+!+(,(60J+>"%)+<,&*M(-)+(*#+o&*')"*J+6"*#"*J+

+

 ?NN&L,+ N$#$-(%+ #,+ %2,*U&-"**,3,*)+ O5HHIXJ+ J<2)/# 3/# ,]/R)/@*5(@# =()/@)5/,,/# 37#
=/26-,5*(,#/@#E75**/&#+
+

 S;<!?]+O5HHCXJ+S,-3(N-"')+ &*+]_&)\,-%(*#+5HHet5HHI+(*#+5HHIt5HHDJ+[",)\%&A+

gJA+[(,0,%&A+ QJA+ (*#+G"*#,-+!/,M%%A+dJ+ O,#'JXA+Z%(L&"%"0&L(%+ <,."-)+ OS,-3(N-"')X+

["J+Dtk+"N+)M,+K-b"'.M,-&L+K"33&''&"*+"N+)M,+]_&''+PL(#,3b+"N+]L&,*L,'A+BHH+

..J++

+

 S&,-(LL&+:J+O5HHDXf+Z5*)25A7)5(@#/)#+<2<+)-25*)5P7/*#37#=/26-,5*(,#3<@*# ,/*#-A(7,5*#
+<,+<52/*#3/#O<7)/#<,)5)73/&#^-65(@#37#D2<@3#JO<F<,<23X#8<,<5*X#E75**/J+6(/'(**,A+
R*')&)/)+#,+Z$"0-(.M&,A+!$3"&-,+#,+%&L,*L,+

+
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