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677HH9 >#) ?#$%#&'() 2-(*(& ./02$(&*($ #*(0N) -&# / 0N) )-)'%'-.%/&() #*%.%/&#,() (& -&# / 0N) G2/$ (E(02,/@ 
?#$%#)L /'$#) 2/)%.%/&()< 

677H=9 K#;( )(m#,#$ 4-(@ 2#$# '/*#) ,#) ?#$%#&'() ()2(.P5%.#) *%?-,+#*#)@ '#, ?#$%#.%3& #*%.%/&#, 2/*$P# %&'$/*-.%$)( )%& 
#5(.'#$ )%+&%5%.#'%?#0(&'( ,#) 2$/2%(*#*() *( ,#) ?#$%#&'() *( +,-./#0%,#)#< :& -& #)2(.'/@ (, &T0($/ *( )-)'%'-.%/&() 
*( ,#) ?#$%#&'() *( ,# 2$()(&'( %&?(&.%3&@ #*(0N) *( ,#) )-)'%'-.%/&() ()2(.P5%.#) '$#'#*#) (& ,# 2$()(&'(@ () 8I!7@ 2/$ F7 
(E(02,/@ 8I87 1 8I=@ '#, ./0/ 8@ !@ F@ H@ =@ Z@ [@ ^@ _ / 87 )-)'%'-.%/&()< 

677HZ9 U/$ ,/ '#&'/@ (, h *( %*(&'%*#* *(, 2/,%2A2'%*/ *( ,# ?#$%#&'( (& ./02#$#.%3& ./& (, 2/,%2A2'%*/ 2#$(&'#, *( `:a 
bJ cRd ! 2-(*( )($ #, 0(&/) -& _7h@ #, 0(&/) -& _8h@ #, 0(&/) -& _!h@ #, 0(&/) -& _Fh@ #, 0(&/) -& _Hh@ #, 
0(&/) -& _=h@ '#, ./0/ #, 0(&/) -& _Zh@ #, 0(&/) -& _[h@ #, 0(&/) -& _^h / #, 0(&/) -& __h@ 2($/ 0(&/) *(, 
877h@ *( %*(&'%*#* *( )(.-(&.%# ./& (, 2/,%2A2'%*/ *( `:a bJ cRd !< F= 

677H[9 :& -& #)2(.'/ 2#$'%.-,#$@ ,#) ?#$%#&'() #&'($%/$() '%(&(& #.'%?%*#* *( +,-./#0%,#)#@ 1 ,# ?#$%#&'( '%(&( #, 0(&/) 
-& _7h@ 2($/ 0(&/) *(, 877h@ *( %*(&'%*#* *( )(.-(&.%# ./& (, 2/,%2A2'%*/ *( `:a bJ cRd !< 

677H^9 :& -& #)2(.'/ 2#$'%.-,#$@ ,#) ?#$%#&'() #&'($%/$() '%(&(& #.'%?%*#* *( +,-./#0%,#)#@ 1 ,# ?#$%#&'( '%(&( #, 0(&/) 
-& _8h@ 2($/ 0(&/) *(, 877h@ *( %*(&'%*#* *( )(.-(&.%# ./& (, 2/,%2A2'%*/ *( `:a bJ cRd !< 

677H_9 :& -& #)2(.'/ 2#$'%.-,#$@ ,#) ?#$%#&'() #&'($%/$() '%(&(& #.'%?%*#* *( +,-./#0%,#)#@ 1 ,# ?#$%#&'( '%(&( #, 0(&/) H7 
-& _!h@ 2($/ 0(&/) *(, 877h@ *( %*(&'%*#* *( )(.-(&.%# ./& (, 2/,%2A2'%*/ *( `:a bJ cRd !< 

677=79 :& -& #)2(.'/ 2#$'%.-,#$@ ,#) ?#$%#&'() #&'($%/$() '%(&(& #.'%?%*#* *( +,-./#0%,#)#@ 1 ,# ?#$%#&'( '%(&( #, 0(&/) 
-& _Fh@ 2($/ 0(&/) *(, 877h@ *( %*(&'%*#* *( )(.-(&.%# ./& (, 2/,%2A2'%*/ *( `:a bJ cRd !< 

677=89 :& -& #)2(.'/ 2#$'%.-,#$@ ,#) ?#$%#&'() #&'($%/$() '%(&(& #.'%?%*#* *( +,-./#0%,#)#@ 1 ,# ?#$%#&'( '%(&( #, 0(&/) 
-& _Hh@ 2($/ 0(&/) *(, 877h@ *( %*(&'%*#* *( )(.-(&.%# ./& (, 2/,%2A2'%*/ *( `:a bJ cRd !< H= 
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677=!9 :& -& #)2(.'/ 2#$'%.-,#$@ ,#) ?#$%#&'() #&'($%/$() '%(&(& #.'%?%*#* *( +,-./#0%,#)#@ 1 ,# ?#$%#&'( '%(&( #, 0(&/) 
-& _=h@ 2($/ 0(&/) *(, 877h@ *( %*(&'%*#* *( )(.-(&.%# ./& (, 2/,%2A2'%*/ *( `:a bJ cRd !< 

677=F9 :& -& #)2(.'/ 2#$'%.-,#$@ ,#) ?#$%#&'() #&'($%/$() '%(&(& #.'%?%*#* *( +,-./#0%,#)#@ 1 ,# ?#$%#&'( '%(&( #, 0(&/) 
-& _Zh@ 2($/ 0(&/) *(, 877h@ *( %*(&'%*#* *( )(.-(&.%# ./& (, 2/,%2A2'%*/ *( `:a bJ cRd !< 

677=H9 :& -& #)2(.'/ 2#$'%.-,#$@ ,#) ?#$%#&'() #&'($%/$() '%(&(& #.'%?%*#* *( +,-./#0%,#)#@ 1 ,# ?#$%#&'( '%(&( #, 0(&/) = 
-& _[h@ 2($/ 0(&/) *(, 877h@ *( %*(&'%*#* *( )(.-(&.%# ./& (, 2/,%2A2'%*/ *( `:a bJ cRd !< 

677==9 :& -& #)2(.'/ 2#$'%.-,#$@ ,#) ?#$%#&'() #&'($%/$() '%(&(& #.'%?%*#* *( +,-./#0%,#)#@ 1 ,# ?#$%#&'( '%(&( #, 0(&/) 
-& _^h@ 2($/ 0(&/) *(, 877h@ *( %*(&'%*#* *( )(.-(&.%# ./& (, 2/,%2A2'%*/ *( `:a bJ cRd !< 

677=Z9 :& -& #)2(.'/ 2#$'%.-,#$@ ,#) ?#$%#&'() #&'($%/$() '%(&(& #.'%?%*#* *( +,-./#0%,#)#@ 1 ,# ?#$%#&'( '%(&( #, 0(&/) 
-& __h@ 2($/ 0(&/) *(, 877h@ *( %*(&'%*#* *( )(.-(&.%# ./& (, 2/,%2A2'%*/ *( `:a bJ cRd !< 87 

677=[9 >/) .#0;%/) *( #0%&/N.%*/) 4-( 2-(*(& ()'#$ 2$()(&'( #*(0N) *( ,#) )-)'%'-.%/&() ()2(.P5%.#) *().$%'#) (& 
,# 2$()(&'( 2-(*(& )($ *( -&# &#'-$#,(M# 0(&/$@ () *(.%$@ )-)'%'-.%/&() / %&)($.%/&() *( #0%&/N.%*/) ./&)($?#*/$#) 
4-( &/ #5(.'#& )%+&%5%.#'%?#0(&'( #, 2,(+#0%(&'/ 1]/ ,# #.'%?%*#* *( ,# 2$/'(P&#O *(,(.%/&() 2(4-(m#)@ 'P2%.#0(&'( *( 
8IF7 #0%&/N.%*/)O (C'(&)%/&() #0%&/I / .#$;/C%'($0%&#,() 2(4-(m#)@ '#, ./0/ -& $()%*-/ *( 0('%/&%&# #0%&/'($0%&#,O 
-& 2A2'%*/ ./&(.'/$ 2(4-(m/ *( B#)'# !7I!= $()%*-/)O / -&# (C'(&)%3& 2(4-(m# 4-( 5#.%,%'( ,# 2-$%5%.#.%3& .#0;%#&*/ 8= 
,# .#$+# &('# - /'$# 5-&.%3&@ '#, ./0/ -& '$#.'/ *( 2/,%B%)'%*%&#@ -& (2P'/2/ #&'%+A&%./ / -& */0%&%/ *( -&%3&< 

677=^9 >/) (E(02,/) *( )-)'%'-.%/&() ./&)($?#*/$#) )( (&.-(&'$#& *(&'$/ *( ,/) +$-2/) *( #0%&/N.%*/) ;N)%./) 
G#$+%&%&#@ ,%)%&# ( B%)'%*%&#L@ #0%&/N.%*/) N.%*/) GN.%*/ +,-'N0%./ 1 N.%*/ #)2N$'%./L@ #0%&/N.%*/) 2/,#$() G+,-'#0%&# 1 
#)2#$#+%&#L@ #0%&/N.%*/) B%*$/53;%./) G,(-.%&#@ %)/,(-.%&# 1 ?#,%&#L@ #0%&/N.%*/) #$/0N'%./) G5(&%,#,#&%&#@ '$%2'35#&/ 1 
'%$/)%&#L 1 #0%&/N.%*/) 2(4-(m/) G+,%.%&#@ #,#&%&#@ )($%&#@ '$(/&%&# 1 0('%/&%&#L< `( ./&/.(& (& ,# 'A.&%.# )-)'%'-.%/&() !7 
*( #0%&/N.%*/) 4-( &/ 0/*%5%.#& +(&($#,0(&'( ,# #.'%?%*#* ()2(.P5%.# 1 )( *().$%;(&@ 2/$ (E(02,/@ (& Q< c(-$#'B 1 
X<>< Q%,,@ 8_[_@ (&@ DB( U$/'(%&)@ g.#*(0%. U$())@ c-(?# u/$r< `-)'%'-.%/&() ./0-&() )/& g,#]`($@ "#,]b,(@ g)2]i,-@ 
DB$]`($@ g,#]i,1@ g,#]DB$@ `($]g)&@ g,#]"#,@ `($]i,1@ D1$]UB(@ g,#]U$/@ >1)]g$+@ g)2]g)&@ >(-]b,(@ >(-]"#,@ g,#]i,- 1 
g)2]i,1< 

677=_9 g,'($&#'%?#0(&'(@ ,/) .#0;%/) *( #0%&/N.%*/) )/& *( '#, &#'-$#,(M# 4-( )( 0/*%5%.#& ,#) 2$/2%(*#*() != 
5%)%./4-P0%.#) *( ,/) 2/,%2A2'%*/)< U/$ (E(02,/@ ,/) .#0;%/) *( #0%&/N.%*/) 2-(*(& 0(E/$#$ ,# '($0/()'#;%,%*#* *(, 
2/,%2A2'%*/@ 0/*%5%.#$ ,# ()2(.%5%.%*#* 2/$ (, )-)'$#'/@ .#0;%#$ (, 2Q 32'%0/ 1 )%0%,#$()< 

677Z79 `( 2-(*(& %*(&'%5%.#$ #0%&/N.%*/) ()(&.%#,() (& -& 2/,%2A2'%*/ )(+T& 2$/.(*%0%(&'/) ./&/.%*/) (& ,# 'A.&%.#@ 
'#, ./0/ ,# 0-'#+A&()%) *%$%+%*# #, )%'%/ / ,# 0-'#+A&()%) 2/$ ;#$$%*/ *( #,#&%&# GK-&&%&+B#0 1 \(,,)@ 8_^_@ `.%(&.( 
!HHd 87^8I87^=L< :& ()'# T,'%0# 'A.&%.#@ )( %&'$/*-.(& 0-'#.%/&() %&*%?%*-#,() *( #,#&%&# (& .#*# $()%*-/ *( ,# F7 
0/,A.-,# 1 )( (?#,T# ,# #.'%?%*#* *( +,-./#0%,#)# *( ,#) 0/,A.-,#) 0-'#&'() $()-,'#&'() 2#$# %*(&'%5%.#$ $()%*-/) *( 
#0%&/N.%*/) 4-( )/& .$P'%./) 2#$# ,# #.'%?%*#* *( ,# 0/,A.-,#< "A#)( '#0;%A&@ Q%,'/& (' #,<@ 8__Z@ V< S%/,< KB(0< ![8d 
HZ__IH[7^< :, )%'%/ #.'%?/ *( ,# (&M%0# - /'$# %&'($#..%3& ;%/,3+%.# 2-(*( *('($0%&#$)( '#0;%A& 0(*%#&'( #&N,%)%) 5P)%./ 
*( ,# ()'$-.'-$#@ ./0/ )( *('($0%&# ./& 'A.&%.#) '#,() ./0/ ,# $()/&#&.%# 0#+&A'%.# &-.,(#$@ ,# .$%)'#,/+$#5P#@ ,# 
*%5$#..%3& (,(.'$3&%.# / (, 0#$.#E( 2/$ 5/'/#5%&%*#*@ E-&'/ ./& ,# 0-'#.%3& *( #0%&/N.%*/) *(, )%'%/ *( ./&'#.'/ 2-'#'%?/< F= 
"A#)(@ 2/$ (E(02,/@ *( "/) (' #,<@ 8__!@ `.%(&.( !==d F7ZIF8!O `0%'B (' #,<@ 8__!@ V< W/,< S%/,< !!Hd ^__I_7HO \,/*#?($ 
(' #,<@ 8__!@ Y:S` >(''< F7_d =_IZH< ># %*(&'%*#* *( #0%&/N.%*/) ()(&.%#,() '#0;%A& 2-(*( %&5($%$)( # 2#$'%$ *( -& 
#,%&(#0%(&'/ ./& -& 2/,%2A2'%*/ $(,#.%/&#*/< 

677Z89 :& -&# 5/$0# *( $(#,%M#.%3&@ ,# ?#$%#&'( *( +,-./#0%,#)# '%(&( -&# #.'%?%*#* ()2(.P5%.# 0(E/$#*# (& ./02#$#.%3& 
./& ,# (&M%0# 2#$(&'#,< ># #.'%?%*#* ()2(.P5%.# )( *('($0%&3 -)#&*/ (, (&)#1/ gij< H7 

677Z!9 :& -&# 5/$0# *( $(#,%M#.%3&@ ,# ?#$%#&'( *( +,-./#0%,#)# '%(&( -&# %&B%;%.%3& 2/$ +,-./)# $(*-.%*# (& 
./02#$#.%3& ./& ,# +,-./#0%,#)# 2#$(&'#, *( `:a bJ cRd !< ># %&B%;%.%3& 2/$ +,-./)# )( *('($0%&3 ./0/ ,# 2$/2/$.%3& 
*( #.'%?%*#* *( +,-./#0%,#)# ./& 1 )%& +,-./)# #, F7h ./& $()2(.'/ # ,# (&M%0# 2#$(&'#, )#,?#E( *%?-,+#*# ./0/ ,# 
`:a bJ cRd !< 

677ZF9 :& /'$# 5/$0# *( $(#,%M#.%3&@ ,# ?#$%#&'( *( +,-./#0%,#)# '%(&( -&# #.'%?%*#* *( 5/$0#.%3& *( %)/0#,'/)# $(*-.%*# H= 
(& ./02#$#.%3& ./& ,# +,-./#0%,#)# 2#$(&'#, *( `:a bJ cRd !< 
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677ZH9 :& /'$# 5/$0# *( $(#,%M#.%3&@ ,# ?#$%#&'( *( +,-./#0%,#)# '%(&( -&# #.'%?%*#* J:88 #-0(&'#*# (& ./02#$#.%3& 
./& ,# +,-./#0%,#)# 2#$(&'#, *( `:a bJ cRd !< 

677Z=9 :& /'$# 5/$0# *( $(#,%M#.%3&@ ,# ?#$%#&'( *( +,-./#0%,#)# '%(&( -&# '($0/()'#;%,%*#* #-0(&'#*# (& ./02#$#.%3& 
./& ,# +,-./#0%,#)# 2#$(&'#, *( `:a bJ cRd !< 

677ZZ9 :& /'$# 5/$0# *( $(#,%M#.%3&@ ,# ?#$%#&'( *( +,-./#0%,#)# '%(&( -& $(&*%0%(&'/ *( :'RQ #-0(&'#*/ (& = 
./02#$#.%3& ./& ,# +,-./#0%,#)# 2#$(&'#, *( `:a bJ cRd !@ .-#&*/ ,# ?#$%#&'( )( #2,%.# (& ,# )#.#$%5%.#.%3& )(+-%*# 
*( ,# 5($0(&'#.%3& (& -& 0/)'/ ,%.-#*/< 

677Z[9 U#$# ,/) *('#,,() ?A#)( ,# )(..%3& *( 0#'($%#,() 1 0A'/*/) %&.,-%*# (& ,# 2$()(&'(< 

?21.60:/20303);0,*-402*3)

677Z^9 ># +,-./#0%,#)# 2#$(&'#, 2-(*( )($ G#L -& 2/,%2A2'%*/ ./& #, 0(&/) -& ^=h *( %*(&'%*#* *( )(.-(&.%# ./& (, 87 
2/,%2A2'%*/ *( `:a bJ cRd !O G;L -& 2/,%2A2'%*/ ./*%5%.#*/ 2/$ -& 2/,%&-.,(3'%*/ 4-( B%;$%*# ;#E/ ./&*%.%/&() *( 
#)'$%&+(&.%# 0(*%#I#,'# ./& G%L ,# )(.-(&.%# ./*%5%.#&'( *(, 2/,%2A2'%*/ 0#*-$/ *( `:a bJ cRd 8 / G%%L (, ./02,(0(&'/ 
(& '/*# )- ,/&+%'-* *( G%LO / G.L -& 2/,%2A2'%*/ ./*%5%.#*/ 2/$ -& 2/,%&-.,(3'%*/ ./& #, 0(&/) -& [7h *( %*(&'%*#* *( 
)(.-(&.%# ./& ,# )(.-(&.%# ./*%5%.#&'( *(, 2/,%2A2'%*/ 0#*-$/ *( `:a bJ cRd 8< 

677Z_9 :& -& #)2(.'/@ (, 2$/+(&%'/$ '%(&( -&# %*(&'%*#* *( )(.-(&.%# ./& (, 2/,%2A2'%*/ *( `:a bJ cRd ! *( #, 0(&/) 8= 
-& ^=h@ #, 0(&/) -& _7h@ #, 0(&/) -& _8h@ #, 0(&/) -& _!h@ #, 0(&/) -& _Fh@ #, 0(&/) -& _Hh@ #, 0(&/) -& _=h@ 
#, 0(&/) -& _Zh@ #, 0(&/) -& _[h@ #, 0(&/) -& _^h@ #, 0(&/) -& __h / (, 877h@ 4-( '%(&( #.'%?%*#* *( +,-./#0%,#)#< 
:& -& #)2(.'/@ ,# )(.-(&.%# *( #0%&/N.%*/) *(, 2$/+(&%'/$ *%5%($( (& B#)'# 87 #0%&/N.%*/)@ 2/$ (E(02,/@ 8@ !@ F@ H@ =@ 
Z@ [@ ^@ _ / 87@ *(, 2/,%2A2'%*/ 0#*-$/ *( `:a bJ cRd !< 

677[79 :& /'$/ #)2(.'/@ (, 2$/+(&%'/$ ./02$(&*( / ./&)%)'( (& ,# )(.-(&.%# *( #0%&/N.%*/) *( `:a bJ cRd !< :& /'$# !7 
5/$0# *( $(#,%M#.%3&@ (, 2$/+(&%'/$ () -&# ?#$%#&'( #,A,%.# *(, 2/,%2A2'%*/ *( `:a bJ cRd !< 

677[89 :& /'$/ #)2(.'/@ (, 2$/+(&%'/$ ()'N ./*%5%.#*/ 2/$ -& 2/,%&-.,(3'%*/ 4-( B%;$%*# ;#E/ ./&*%.%/&() *( #)'$%&+(&.%# 
#,'# / ./&*%.%/&() *( #)'$%&+(&.%# 0-1 #,'# ./& G%L ,# )(.-(&.%# ./*%5%.#&'( *(, 2/,%2A2'%*/ 0#*-$/ *( `:a bJ cRd 8 / 
G%%L (, ./02,(0(&'/ (& '/*# )- ,/&+%'-* *( G%L G`#0;$//r (' #,<@ 8_^_@ W/,(.-,#$ K,/&%&+@ g >#;/$#'/$1 W#&-#,@ !v (*%.%3&@ 
K/,* `2$%&+ Q#$;/$@ c-(?# u/$rL< != 

677[!9 :, 2/,%&-.,(3'%*/ *( `:a bJ cRd 8 / -&# )-;)(.-(&.%# *( ,# 0%)0#@ #)P ./0/ (, 2/,%2A2'%*/ *( `:a bJ cRd ! / 
-& 5$#+0(&'/ *( ,# 0%)0#@ )( 2-(*( -)#$ 2#$# *%)(m#$ )/&*#) *( N.%*/ &-.,(%./ 2#$# %*(&'%5%.#$ 1 .,/&#$ gJc 4-( 
./*%5%.# -& 2$/+(&%'/$ *( .(2#) *( *%5($(&'() +A&($/) / ()2(.%() )(+T& 0A'/*/) ;%(& ./&/.%*/) (& ,# 'A.&%.#< :& 
2#$'%.-,#$@ '#,() )/&*#) )( 2-(*(& -)#$ 2#$# ,# B%;$%*#.%3& ./& (, gJc +(&30%./ / gJc. *( -&# .A,-,# *( %&'($A)@ 
)%+-%(&*/ 2$/.(*%0%(&'/) *( '$#&)5($(&.%# *( `/-'B($& ()'N&*#$@ 2#$# %*(&'%5%.#$ 1 #%),#$ (, +(& ./$$()2/&*%(&'( (& ,# F7 
0%)0#< D#,() )/&*#) 2-(*(& )($ ./&)%*($#;,(0(&'( 0N) ./$'#) 4-( '/*# ,# )(.-(&.%#@ 2($/ *(;($P#& )($ *( #, 0(&/) 
8=@ 2/$ (E(02,/@ #, 0(&/) !=@ #, 0(&/) F= / #, 0(&/) [7 &-.,(3'%*/) *( ,/&+%'-*< U$(5($%;,(0(&'(@ ,# )/&*# *( N.%*/ 
&-.,(%./ () *( #, 0(&/) 877 &-.,(3'%*/) *( ,/&+%'-*@ 2/$ (E(02,/@ #, 0(&/) !77 &-.,(3'%*/)@ #, 0(&/) F77 &-.,(3'%*/)@ 
#, 0(&/) H77 &-.,(3'%*/)@ #, 0(&/) =77 &-.,(3'%*/)@ #, 0(&/) Z77 &-.,(3'%*/)@ #, 0(&/) [77 &-.,(3'%*/)@ #, 0(&/) 
^77 &-.,(3'%*/) / #, 0(&/) _77 &-.,(3'%*/) *( ,/&+%'-*< `( 2-(*(& -)#$ '#&'/ )/&*#) *( gJc ./0/ *( gXc< >#) F= 
)/&*#) )( 0#$.#& 'P2%.#0(&'( 2#$# *('(.'#$ (, +(& ./$$()2/&*%(&'( G2/$ (E(02,/@ ./& F!U@ FQ@ F=`@ ;%/'%&# / #?%*%&#L< 
D#,() )/&*#) ()'N& #;#$.#*#) 2/$ ,# 2$()(&'( %&?(&.%3&< 

677[F9 j&# +(&/'(.# *( gJc +(&30%./ / gJc. 2$(2#$#*# # 2#$'%$ *( '#,() /'$#) .(2#) )( 2-(*( .$%;#$ 2#$# ;-).#$ 
gJc 4-( B%;$%*( ./& ,#) )/&*#) #&'($%/$0(&'( *().$%'#) 1 ./*%5%4-( -& 2$/+(&%'/$< `( 2-(*( )(2#$#$ gJc +(&30%./ / 
*( /'$/ '%2/ *( '#,() /'$#) .(2#) 2/$ (,(.'$/5/$()%) (& +(, *( 2/,%#.$%,#0%*# / *( #+#$/)# / 2/$ /'$#) 'A.&%.#) *( H7 
)(2#$#.%3&< :, gJc *( ,#) +(&/'(.#) / (, gJc )(2#$#*/ )( 2-(*( '$#&)5($%$ ( %&0/?%,%M#$ (& &%'$/.(,-,/)# - /'$/ 0#'($%#, 
2/$'#*/$ #*(.-#*/< U#$# %*(&'%5%.#$ -& .,/& / gJc 4-( B%;$%*( ./& ,# `:a bJ cRd 8 / -&# )-;)(.-(&.%# *( ,# 0%)0#@ 
(, 0#'($%#, 2/$'#*/$ )( -)# (& -&# '$#&)5($(&.%# *( `/-'B($&< 

677[H9 g (5(.'/) *( ,# 2$()(&'( *%?-,+#.%3&@ ,# B%;$%*#.%3& %&*%.# 4-( (, 2/,%&-.,(3'%*/ B%;$%*# ./& -&# )/&*# *( N.%*/ 
&-.,(%./ 0#$.#*# ./$$()2/&*%(&'( # G%L ,# `:a bJ cRd 8O G%%L ,# )(.-(&.%# ./*%5%.#&'( *(, 2/,%2A2'%*/ 0#*-$/ *( `:a bJ H= 
cRd 8O G%%%L (, ./02,(0(&'/ (& '/*# )- ,/&+%'-* *( ,# 0%)0#O / G%?L -&# )-;)(.-(&.%# *( ,# 0%)0#O ;#E/ ./&*%.%/&() *( 
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#)'$%&+(&.%# 0-1 ;#E# # 0-1 #,'#< `( 2-(*(& *('(.'#$ 0/,A.-,#) ./& ,#) 4-( B%;$%*# ,# )/&*# *( N.%*/ &-.,(%./ ;#E/ 
()'#) ./&*%.%/&() -)#&*/@ 2/$ (E(02,/@ 2(,P.-,# $#*%/+$N5%.# / .-#,4-%($ /'$/ 0(*%/ *( *('(..%3& ./&/.%*/ (& ,# 'A.&%.#< 

677[=9 :& -& #)2(.'/@ ,# )/&*# *( N.%*/ &-.,(%./ () ,# )(.-(&.%# ./*%5%.#&'( *(, 2/,%2A2'%*/ 0#*-$/ *( `:a bJ cRd 8< 
:& /'$/ #)2(.'/@ ,# )/&*# *( N.%*/ &-.,(%./ ./&)%)'( (& ,/) &-.,(3'%*/) =! # 8[!^ *( ,# `:a bJ cRd 8< :& /'$/ #)2(.'/@ 
,# )/&*# *( N.%*/ &-.,(%./ () -& 2/,%&-.,(3'%*/ 4-( ./*%5%.# (, 2/,%2A2'%*/ *( `:a bJ cRd !O / -& 5$#+0(&'/ *(, 0%)0/< = 
:& /'$/ #)2(.'/@ ,# )/&*# *( N.%*/ &-.,(%./ () ,# `:a bJ cRd 8< 

677[Z9 :& /'$/ #)2(.'/@ (, 2$/+(&%'/$ ()'N ./*%5%.#*/ 2/$ -& 2/,%&-.,(3'%*/ ./& -&# %*(&'%*#* *( )(.-(&.%# ./& ,# 
)(.-(&.%# ./*%5%.#&'( *(, 2/,%2A2'%*/ 0#*-$/ *( `:a bJ cRd 8 *( #, 0(&/) -& [7h@ #, 0(&/) -& [=h@ #, 0(&/) -& 
^7h@ #, 0(&/) -& ^=h@ #, 0(&/) -& _7h@ #, 0(&/) -& _8h@ #, 0(&/) -& _!h@ #, 0(&/) -& _Fh@ #, 0(&/) -& _Hh@ 
#, 0(&/) -& _=h@ #, 0(&/) -& _Zh@ #, 0(&/) -& _[h@ #, 0(&/) -& _^h@ #, 0(&/) -& __h / (, 877h< 87 

677[[9 :, 2/,%2A2'%*/ 2-(*( )($ -& 2/,%2A2'%*/ BP;$%*/ */&*( ,# $(+%3& *( -& 2/,%2A2'%*/ )( 5-)%/&# (& (, (C'$(0/ cI
'($0%&#, / (, (C'$(0/ KI'($0%&#, *( -&# $(+%3& *( /'$/ 2/,%2A2'%*/< 

677[^9 :, 2$/+(&%'/$ 2-(*( )($ -& 2/,%2A2'%*/ *( 5-)%3& / -& 2/,%2A2'%*/ *( 5-)%3& ().%&*%;,( */&*( )( 5-)%/&# /'$/ 
2/,%2A2'%*/ (& (, (C'$(0/ cI'($0%&#, / (, (C'$(0/ KI'($0%&#, *(, 2/,%2A2'%*/ *( ,# 2$()(&'( %&?(&.%3&< j& 2/,%2A2'%*/ *( 
5-)%3& )( 2$/*-.( 5-)%/&#&*/ -& 2/,%&-.,(3'%*/ 4-( ./*%5%.# /'$/ 2/,%2A2'%*/ ./& -& 2/,%&-.,(3'%*/ *( ,# 2$()(&'( 8= 
%&?(&.%3&< >#) 'A.&%.#) 2#$# 2$/*-.%$ 2/,%2A2'%*/) *( 5-)%3& )( ./&/.(& (& ,# 'A.&%.# ( %&.,-1(& ,%+#$ ,#) )(.-(&.%#) 
./*%5%.#&'() 4-( ./*%5%.#& ,/) 2/,%2A2'%*/) *( 0/*/ 4-( ()'A& (& 0#$./ 1 4-( ,# (C2$()%3& *(, 2/,%2A2'%*/ *( 5-)%3& 
()'A ;#E/ ./&'$/, *(,]*( ,/) 0%)0/G)L 2$/0/'/$G()L 1 '($0%&#*/$< D#0;%A& )( 2-(*(& ./&)'$-%$ 2/,%2A2'%*/) *( 5-)%3& 
-)#&*/ ,# '(.&/,/+P# *( %&'(P&# */&*( )( .$(#& 2/,%2A2'%*/) *( 5-)%3& 2/)'$#*-..%/&#,0(&'( GK//2($ (' #,<@ 8__F@ 
:WSR V< 8!d !=[=I!=^FO J#o)/& (' #,<@ 8__H@ `.%(&.( !ZZd [[ZI[[_L< !7 

677[_9 j& 2/,%2A2'%*/ *( 5-)%3& 2-(*( ./02$(&*($ #*(0N) -& )%'%/ *( ().%)%3& (&'$( ,/) */) 2/,%2A2'%*/)< D$#) ,# 
)(.$(.%3& *( ,# 2$/'(P&# *( 5-)%3&@ (, )%'%/ )( ().%&*( ,%;($#&*/ */) 2/,%2A2'%*/)< >/) (E(02,/) *( )%'%/) *( ().%)%3& 
%&.,-1(&@ 2($/ *( 5/$0# &/ ,%0%'#'%?#@ ,/) )%'%/) *%?-,+#*/) (& W#$'%& (' #,<@ !77F@ V< b&*< W%.$/;%/,< S%/'(.B&/,< Fd =Z^I
=[ZO `?('%&# (' #,<@ !777@ V< S%/'(.B&/,< [Zd !H=I!=8O X#)0-))(&I\%,)/& (' #,<@ 8__[@ g22,< :&?%$/&< W%.$/;%/,< ZFd FH^^I
FH_FO \#$* (' #,<@ 8__=@ S%/'(.B&/,/+1 8Fd H_^I=7FO 1 K/&'$($#) (' #,<@ 8__8@ S%/'(.B&/,/+1 _d F[^IF^8O :#'/& (' #,<@ != 
8_^Z@ S%/.B(0%)'$1 !=d =7=I=8!O K/,,%&)IX#.%( (' #,<@ 8__=@ S%/'(.B&/,/+1 8Fd _^!I_^[O K#$'($ (' #,<@ 8_^_@ U$/'(%&)d 
`'$-.'-$(@ Y-&.'%/&@ #&* i(&('%.) Zd !H7I!H^O 1 `'(?(&)@ !77F@ J$-+ J%)./?($1 \/$,* Hd F=IH^< 

677^79 :, 2$/+(&%'/$ 2-(*( )($ -&# +,-./#0%,#)# 5T&+%.#< U/$ (E(02,/@ (, 2$/+(&%'/$ 2-(*( )($ -&# +,-./#0%,#)# *( 
*'+#+",-''(. / *( 2$/.#0#!< 

677^89 :& /'$/ #)2(.'/@ (, 2$/+(&%'/$ () -&# +,-./#0%,#)# *( *'+#+",-''(.) 0$/1#(.@ *'+#+",-''(.) !#"&/$&(. / F7 
2$/.#0#!)3&4%('/0/< 

677^!9 :& /'$/ #)2(.'/@ (, 2$/+(&%'/$ () -&# +,-./#0%,#)# *( *'+#+",-''(.)0$/1#(.@ 2/$ (E(02,/@ ,# +,-./#0%,#)# *( 
`:a bJ cRd !< 

677^F9 K(2#) *( ()'#) ()2(.%() )/& 5N.%,0(&'( #..()%;,() #, 2T;,%./ (& -&# )($%( *( ./,(..%/&() *( .-,'%?/@ ./0/ 
g0($%.#& D12( K-,'-$( K/,,(.'%/& GgDKKL@ J(-').B( `#00,-&+ ?/& W%r$//$+#&%)0(& -&* w(,,r-,'-$(& i0;Q GJ`WwL@ F= 
K(&'$##,;-$(#- "//$ `.B%00(,.-,'-$() GKS`L 1 g+$%.-,'-$#, X()(#$.B `($?%.( U#'(&' K-,'-$( K/,,(.'%/&@ c/$'B($& 
X(+%/&#, X()(#$.B K(&'($ GcXX>L< 

677^H9 :, 2$/+(&%'/$ )( 2-(*( %*(&'%5%.#$ 1 /;'(&($ *( /'$#) 5-(&'()@ %&.,-%*/) 0%.$//$+#&%)0/) #%),#*/) *( ,# &#'-$#,(M# 
G2/$ (E(02,/@ )-(,/)@ #;/&/)@ #+-#@ ('.<L / 0-()'$#) *( gJc /;'(&%*#) *%$(.'#0(&'( *( 0#'($%#,() &#'-$#,() G2/$ 
(E(02,/@ )-(,/)@ #;/&/)@ #+-#@ ('.<L@ -)#&*/ ,#) )/&*#) #&'($%/$0(&'( 0(&.%/&#*#)< >#) 'A.&%.#) 2#$# #%),#$ H7 
0%.$//$+#&%)0/) 1 gJc *%$(.'#0(&'( *( BN;%'#') &#'-$#,() )( ./&/.(& (& ,# 'A.&%.#< j& 2/,%&-.,(3'%*/ 4-( ./*%5%.# -& 
2$/+(&%'/$ 2-(*( (&'/&.() /;'(&($)( *( 5/$0# )%0%,#$ .$%;#&*/ -&# +(&/'(.# *( gJc +(&30%./ / gJc. *( /'$/ 
0%.$//$+#&%)0/ / 0-()'$# *( gJc 0(M.,#*/< j&# ?(M )( B# *('(.'#*/ -& 2/,%&-.,(3'%*/ 4-( ./*%5%.# -& 2$/+(&%'/$ 
./& ,#G)L )/&*#G)L@ (, 2/,%&-.,(3'%*/ )( 2-(*( #%),#$ / .,/&#$ -'%,%M#&*/ 'A.&%.#) 4-( ./&/.(& ,#) 2($)/&#) (C2($'#) (& 
,# 0#'($%# G?A#)(@ 2/$ (E(02,/@ `#0;$//r (' #,<@ 8_^_@ !("$/L< H= 

ES 2 743 515 T3

 



8F
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677^=9 >#) ?#$%#&'() )( 2-(*(& 2$(2#$#$ -)#&*/ .-#,4-%($ 2$/.(*%0%(&'/ *( 0-'#+A&()%) ./&/.%*/ (& ,# 'A.&%.#@ '#, 
./0/ ,# 0-'#+A&()%) *%$%+%*# #, )%'%/@ ,# ./&)'$-..%3& *( +(&() )%&'A'%./)@ ,# ./&)'$-..%3& *( +(&() )(0%)%&'A'%./)@ ,# 
0-'#+A&()%) #,(#'/$%#@ ,# '$#&)2/)%.%3&@ ('.< 

677^Z9 ># 0-'#+A&()%) *%$%+%*# #, )%'%/ () -&# 'A.&%.# */&*( -&# / 0N) G2/$ (E(02,/@ ?#$%#)L 0-'#.%/&() )( %&'$/*-.(& = 
(& -&/ / 0N) )%'%/) *(5%&%*/) (& -& 2/,%&-.,(3'%*/ 4-( ./*%5%.# (, 2$/+(&%'/$< 

677^[9 ># 0-'#+A&()%) *%$%+%*# #, )%'%/ )( 2-(*( $(#,%M#$ &4) 6&0$+ 2/$ UKX@ ,/ 4-( %02,%.# (, -)/ *( .(;#*/$() 
/,%+/&-.,(/'P*%./) ./& ,# 0-'#.%3& *()(#*#< ># 0-'#+A&()%) *%$%+%*# #, )%'%/ 2-(*( $(#,%M#$)( '#0;%A& &4) 6&0$+ 2/$ 
0-'#+A&()%) *( k.#)('(k@ ,/ 4-( %02,%.# ,# ().%)%3& 2/$ -&# (&M%0# *( $()'$%..%3& (& -& )%'%/ *(, 2,N)0%*/ 4-( 
./02$(&*( -& 2/,%&-.,(3'%*/ 4-( ./*%5%.# (, 2$/+(&%'/$ 1 (, ,%+#0%(&'/ 2/)'($%/$ *( -& /,%+/&-.,(3'%*/ 4-( ./&'%(&( ,# 87 
0-'#.%3& (& (, 2/,%&-.,(3'%*/< c/$0#,0(&'(@ ,# (&M%0# *( $()'$%..%3& 4-( *%+%($( (, 2,N)0%*/ 1 (, /,%+/&-.,(3'%*/ () ,# 
0%)0#@ ,/ 4-( 2($0%'( 4-( ,/) (C'$(0/) 2(+#E/)/) *(, 2,N)0%*/ 1 (, %&)($'/ )( ,%+-(& -&/ ./& (, /'$/< "A#)(@ 2/$ 
(E(02,/@ `.B($($ 1 J#?%)@ 8_[_@ U$/.< c#',< g.#*< `.%< j`g [Zd H_H_IH_==O 1 S#$'/& (' #,<@ 8__7@ c-.,(%. g.%*) X()< 8^d 
[FH_IH_ZZ< 

677^^9 ># 0-'#+A&()%) *%$%+%*# #, )%'%/ '#0;%A& )( 2-(*( $(#,%M#$ &4)6&6+ 2/$ 0A'/*/) ./&/.%*/) (& ,# 'A.&%.#< "A#)(@ 8= 
2/$ (E(02,/@ ,# 2-;,%.#.%3& *( )/,%.%'-* *( ,# 2#'(&'( *( ::<jj< &<x !77H]78[88=HO ̀ '/$%.% (' #,<@ !778@ c#'-$( S%/'(.B&/,< 
8_d [[FI[[ZO f$(& (' #,<@ 8__^@ c#'< W(*< Hd !^=I!_7O 1 K#,%))#&/ 1 W#.%&/@ 8__Z@ Y-&+#, i(&('< c(o),(''< HFd 8=I8Z< 

677^_9 :& ,# 2$()(&'( %&?(&.%3& )( 2-(*( -)#$ .-#,4-%($ 2$/.(*%0%(&'/ *( 0-'#+A&()%) *%$%+%*# #, )%'%/< Q#1 0-.B/) 
r%') ./0($.%#,() *%)2/&%;,() 4-( )( 2-(*(& -)#$ 2#$# 2$(2#$#$ ?#$%#&'()< 

677_79 ># ./&)'$-..%3& *( +(&() )%&'A'%./) %02,%.# ,# )P&'()%) &4)6&0$+ *( -&# 0/,A.-,# *( 2/,%&-.,(3'%*/ *%)(m#*# 2#$# !7 
./*%5%.#$ -& 2/,%2A2'%*/ *( %&'($A)< ># )P&'()%) +A&%.# )( 2-(*( $(#,%M#$ -'%,%M#&*/ -&# )($%( *( 'A.&%.#)@ ./0/ ,# 
'(.&/,/+P# 0-,'%2,(C ./& 0%.$/.B%2) *().$%'# 2/$ D%#& (' #,< G!77H@ c#'-$( HF!d 87=7I87=HL 1 '(.&/,/+P#) )%0%,#$() */&*( 
)( )%&'('%M#& 1 )( (&)#0;,#& /,%+/&-.,(3'%*/) )/;$( .B%2) 0%.$/5,-P*%./) 5/'/2$/+$#0#;,()< 

677_89 `( 2-(*(& $(#,%M#$ 1 (?#,-#$ )-)'%'-.%/&()@ *(,(.%/&() 1]/ %&)($.%/&() *( #0%&/N.%*/) %&*%?%*-#,() / 0T,'%2,() 
-)#&*/ 0A'/*/) ./&/.%*/) *( 0-'#+A&()%)@ $(./0;%&#.%3& 1]/ '$#&)2/)%.%3&@ )(+-%*/ *( -& 2$/.(*%0%(&'/ *( .$%;#*/ != 
2($'%&(&'(@ '#, ./0/ ,/) *%?-,+#*/) 2/$ X(%*B##$IR,)/& 1 `#-($@ 8_^^@ `.%(&.( !H8d =FI=[O S/o%( 1 `#-($@ 8_^_@ U$/.< 
c#',< g.#*< `.%< j`g ^Zd !8=!I!8=ZO \R _=]8[H8FO / \R _=]!!Z!=< R'$/) 0A'/*/) 4-( )( 2-(*(& -)#$ %&.,-1(& ,# 
UKX 2$/2(&)# # ($$/$@ ,# 2$()(&'#.%3& (& 5#+/) G2/$ (E(02,/@ >/o0#& (' #,<@ 8__8@ S%/.B(0%)'$1 F7d 87^F!I87^F[O ,# 
2#'(&'( *( ::<jj< &<x =@!!F@H7_O \R _!]7Z!7HL 1 ,# 0-'#+A&()%) *%$%+%*# # ,# $(+%3& GJ($;1)B%$( (' #,<@ 8_^Z@ i(&( 
HZd 8H=O c($ (' #,<@ 8_^^@ Jcg [d 8![L< F7 

677_!9 `( 2-(*(& ./0;%&#$ 0A'/*/) *( 0-'#+A&()%)]'$#&)2/)%.%3& ./& 0A'/*/) *( .$%;#*/ *( #,'/ $(&*%0%(&'/ 
#-'/0#'%M#*/) 2#$# *('(.'#$ ,# #.'%?%*#* *( 2/,%2A2'%*/) 0-'#+(&%M#*/) .,/&#*/) (C2$()#*/) 2/$ .A,-,#) B-A)2(* 
Gc()) (' #,<@ 8___@ c#'-$( S%/'(.B&/,/+1 8[d ̂ _FI^_ZL< >#) 0/,A.-,#) *( gJc 0-'#+(&%M#*#) 4-( ./*%5%.#& 2/,%2A2'%*/) 
#.'%?/) )( 2-(*(& $(.-2($#$ *( ,#) .A,-,#) B-A)2(* 1 )(.-(&.%#$ $N2%*#0(&'( -)#&*/ 0A'/*/) ()'N&*#$ (& ,# 'A.&%.#< 
:)'/) 0A'/*/) 2($0%'(& ,# *('($0%&#.%3& $N2%*# *( ,# %02/$'#&.%# *( $()%*-/) *( #0%&/N.%*/) %&*%?%*-#,() (& -& F= 
2/,%2A2'%*/< 

677_F9 ># ./&)'$-..%3& *( +(&() )(0%)%&'A'%./) )( $(#,%M# ./0;%&#&*/ #)2(.'/) *( ,# ./&)'$-..%3& *( +(&() )%&'A'%./)@ 
1]/ ,# 0-'#+A&()%) *%$%+%*# #, )%'%/@ 1]/ ,# 0-'#+A&()%) #,(#'/$%#@ 1]/ ,# '$#&)2/)%.%3&< ># ./&)'$-..%3& )(0%)%&'A'%.# )( 
.#$#.'($%M# 2/$ -& 2$/.()/ 4-( -'%,%M# 5$#+0(&'/) *( 2/,%&-.,(3'%*/) 4-( )( )%&'('%M#&@ (& ./0;%&#.%3& ./& 'A.&%.#) *( 
UKX< >#) $(+%/&() *(5%&%*#) *( ,/) +(&() )( 2-(*(& )%&'('%M#$ #)P 7#)4+6+@ 0%(&'$#) 4-( /'$#) $(+%/&() )( 2-(*(& H7 
#02,%5%.#$ -)#&*/ .(;#*/$() 0-'#+A&%./) ()2(.P5%./) *( )%'%/@ 0%(&'$#) 4-( /'$#) $(+%/&() )( 2-(*(& )/0('($ # -&# 
#02,%5%.#.%3& 2/$ UKX 2$/2(&)# # ($$/$ / 2/$ UKX &/ 2$/2(&)# # ($$/$< >#) )-;)(.-(&.%#) *( ,/) 2/,%&-.,(3'%*/) 
2-(*(& (&'/&.() '$#&)2/&($)(< 

&62/-1.2*94/563)

677_H9 ># 2$()(&'( %&?(&.%3& '#0;%A& )( $(5%($( # 2/,%&-.,(3'%*/) #%),#*/) 4-( ./*%5%.#& -&# ?#$%#&'( *( ,# 2$()(&'( H= 
%&?(&.%3&< 
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677_=9 ># 2$()(&'( %&?(&.%3& '#0;%A& )( $(5%($( # ./&)'$-..%/&() *( N.%*/ &-.,(%./ 4-( ./02$(&*(& -& 2/,%&-.,(3'%*/ 
./*%5%.#&'( *( -&# ?#$%#&'( *( ,# 2$()(&'( %&?(&.%3& /2($#'%?#0(&'( -&%*/ # -&# / 0N) )(.-(&.%#) *( ./&'$/, 4-( 
*%$%+(& ,# (C2$()%3& *( ,# )(.-(&.%# ./*%5%.#&'( (& -&# .A,-,# B-A)2(* #*(.-#*# ;#E/ ./&*%.%/&() ./02#'%;,() ./& ,#) 
)(.-(&.%#) *( ./&'$/,< = 

677_Z9 :, 2/,%&-.,(3'%*/ )( 2-(*( 0#&%2-,#$ *( *%?($)#) 0#&($#) 2#$# 2$/?(($ # ,# (C2$()%3& *( -&# ?#$%#&'(< ># 
0#&%2-,#.%3& *(, 2/,%&-.,(3'%*/ #&'() *( )- %&)($.%3& (& -& ?(.'/$ 2-(*( )($ *()(#;,( / &(.()#$%# (& 5-&.%3& *(, ?(.'/$ 
*( (C2$()%3&< >#) 'A.&%.#) 2#$# 0/*%5%.#$ 2/,%&-.,(3'%*/) -'%,%M#&*/ 0A'/*/) *( gJc $(./0;%&#&'( )/& ;%(& ./&/.%*#) 
(& ,# 'A.&%.#< 

677_[9 ># )(.-(&.%# *( ./&'$/, 2-(*( )($ -& 2$/0/'/$@ -& 2/,%&-.,(3'%*/ 4-( () $(./&/.%*/ 2/$ -&# .A,-,# B-A)2(* 87 
2#$# ,# (C2$()%3& *(, 2/,%&-.,(3'%*/< :, 2$/0/'/$ ./&'%(&( )(.-(&.%#) *( ./&'$/, '$#&).$%2.%/&#, 4-( 0(*%#& ,# (C2$()%3& 
*( ,# ?#$%#&'(< :, 2$/0/'/$ 2-(*( )($ .-#,4-%($ 2/,%&-.,(3'%*/ 4-( 0-()'$( #.'%?%*#* '$#&).$%2.%/&#, (& ,# .A,-,# 
B-A)2(*@ %&.,-1(&*/ 2$/0/'/$() 0-'#&'()@ '$-&.#*/) ( BP;$%*/)@ 1 )( 2-(*( /;'(&($ # 2#$'%$ *( +(&() 4-( ./*%5%.#& 
2/,%2A2'%*/) (C'$#.(,-,#$() / %&'$#.(,-,#$() B/03,/+/) / B('($3,/+/) $()2(.'/ # ,# .A,-,# B-A)2(*< 

677_^9 :E(02,/) *( 2$/0/'/$() #*(.-#*/) 2#$# *%$%+%$ ,# '$#&).$%2.%3& *( ,#) ./&)'$-..%/&() *( N.%*/ &-.,(%./ *( ,# 8= 
2$()(&'( %&?(&.%3& (& -&# .A,-,# B-A)2(* 5T&+%.# 5%,#0(&'/)# )/& ,/) 2$/0/'/$() /;'(&%*/) *( ,/) +(&() 2#$# ,# 
#.('#0%*#)# *(  !"#$%&''(!)4&7('/4!@ ,# #,5#I#0%,#)# &(-'$# *(  !"#$%&''(!)4&%#$@ ,# #,5#I#0%,#)# ()'#;,( (& N.%*/ *( 
 !"#$%&''(!)4&%#$@ ,# +,-./#0%,#)# G%'/ L *(  !"#$%&''(!)4&%#$ /  !"#$%&''(!)/8/.+$&@ ,# Dgfg #0%,#)# *(  !"#$%&''(!)
+$-9/#@ ,# 2$/'(#)# #,.#,%&# *(  !"#$%&''(!)+$-9/#@ ,# '$%/)# 5/)5#'/ %)/0($#)# *(  !"#$%&''(!)+$-9/#@ ,# 2$/'(#)# )%0%,#$ 
# ,# '$%2)%&# *( :(!/$&(.)+;-!"+$(. G\R _Z]77[^[L@ ,# #0%,/+,-./)%*#)# *( :(!/$&(.)6#4#4/0(. G\R 77]=Z_77L@ !7 
J#$%# *( :(!/$&(.)6#4#4/0(. G\R 77]=Z_77L@ a-%&& *( :(!/$&(.)6#4#4/0(. G\R 77]=Z_77L@ ,# ,%2#)# *( <,&9+.(3+$)
.&#,#&@ ,# 2$/'(%&#)# #)2N$'%.# *( <,&9+.(3+$).&#,#&@ ,# ;('#I+,-./)%*#)# *( 2$&3,+7#$./)$##!#&@ ,# .(,/;%/B%*$/,#)# b 
*( 2$&3,+7#$./) $##!#&@ ,# .(,/;%/B%*$/,#)# bb *( 2$&3,+7#$./)$##!#&@ ,# (&*/+,-.#&#)# b *( 2$&3,+7#$./) $##!#&@ ,# 
(&*/+,-.#&#)# bb *( 2$&3,+7#$./) $##!#&@ ,# (&*/+,-.#&#)# bbb *( 2$&3,+7#$./) $##!#&@ ,# (&*/+,-.#&#)# b" *( 
2$&3,+7#$./)$##!#&@ ,# (&*/+,-.#&#)# " *( 2$&3,+7#$./)$##!#&@ ,# C%,#&#)# *( b)2$&3,+7#$./)$##!#&@ ,# C%,#&#)# bb *( != 
2$&3,+7#$./)$##!#&@ ,# ;('#IC%,/)%*#)# *( 2$&3,+7#$./)$##!#&@ #)P ./0/ (, 2$/0/'/$ cg!I'2% G-& 2$/0/'/$ 0/*%5%.#*/ 
*( -& +(& *( ,# #,5#I#0%,#)# &(-'$# *(  !"#$%&''(!)*/&*( (, ,P*($ &/ '$#*-.%*/ )( B# )-)'%'-%*/ 2/$ -& ,P*($ &/ '$#*-.%*/ 
*( -& +(& *( ,# '$%/)# 5/)5#'/ %)/0($#)# *(  !"#$%&''(!O (E(02,/) &/ ,%0%'#'%?/) %&.,-1(& 2$/0/'/$() 0/*%5%.#*/) *( -& 
+(& *( ,# #,5#I#0%,#)# &(-'$# *(  !"#$%&''(!)4&%#$ */&*( (, ,P*($ &/ '$#*-.%*/ )( B# )-)'%'-%*/ 2/$ -& ,P*($ &/ '$#*-.%*/ 
*( -&  !"#$%&''(!) 4&7('/4! / -& +(& *( ,# '$%/)# 5/)5#'/ %)/0($#)# *(  !"#$%&''(!)+$-9/#LO 1 2$/0/'/$() 0-'#&'()@ F7 
'$-&.#*/) ( BP;$%*/) *( ,/) 0%)0/)< 

677__9 :& -& B-A)2(* *( ,(?#*-$#@ )( /;'%(&(& 2$/0/'/$() T'%,() *( ,/) +(&() 2#$# ,# (&/,#)# G:cRI8L *( 
=/33,/$+.-3#!) 3#$#6&!&/#@ ,# +#,#.'/.%&#)# Gig>8L *( =/33,/$+.-3#!) 3#$#6&!&/#@ ,# #,./B/, 
*()B%*$/+(&#)#]+,%.($#,*(BP*/IFI5/)5#'/ *(B%*$/+(&#)# GgJQ8@ gJQ!]igUL *( =/33,/$+.-3#!) 3#$#6&!&/#@ ,# '$%/)# 
5/)5#'/ %)/0($#)# GDUbL *( =/33,/$+.-3#!)3#$#6&!&/#@ ,# 0('#,/'%/&(P&# GKjU8L *( =/33,/$+.-3#!)3#$#6&!&/# 1 ,# FIF= 
5/)5/+,%.($#'/ 4-%&#)# *( =/33,/$+.-3#!) 3#$#6&!&/#< R'$/) 2$/0/'/$() T'%,() 2#$# .A,-,#) B-A)2(* *( ,(?#*-$# )( 
*().$%;(& (& X/0#&/) (' #,<@ 8__!@ u(#)' ^d H!FIH^^< 

678779 ># )(.-(&.%# *( ./&'$/, '#0;%A& 2-(*( )($ -& '($0%&#*/$ *( ,# '$#&).$%2.%3&@ 4-( () $(./&/.%*/ 2/$ -&# .A,-,# 
B-A)2(* 2#$# '($0%&#$ ,# '$#&).$%2.%3&< ># )(.-(&.%# *( '($0%&#.%3& ()'N /2($#'%?#0(&'( -&%*# #, (C'$(0/ Fq *(, 
2/,%&-.,(3'%*/ 4-( ./*%5%.# ,# ?#$%#&'(< `( 2-(*( -)#$ .-#,4-%($ '($0%&#*/$ 4-( )(# 5-&.%/&#, (& ,# .A,-,# B-A)2(*< H7 

678789 D($0%&#*/$() 2$(5($%*/) 2#$# .A,-,#) B-A)2(* 5T&+%.#) 5%,#0(&'/)#) )( /;'%(&(& *( ,/) +(&() 2#$# ,# #&'$#&%,#'/ 
)%&'#)# *(  !"#$%&''(!)4&7('/4!@ ,# +,-./#0%,#)# *(  !"#$%&''(!)4&%#$@ ,# #,5#I+,-./)%*#)# *(  !"#$%&''(!)4&%#$@ ,# Dgfg 
#0%,#)# *(  !"#$%&''(!)+$-9/# 1 ,# 2$/'(#)# )%0%,#$ # ,# '$%2)%&# *( :(!/$&(.)+;-!"+$(.< 

6787!9 >/) '($0%&#*/$() 2$(5($%*/) 2#$# .A,-,#) B-A)2(* *( ,(?#*-$# )( /;'%(&(& *( ,/) +(&() 2#$# ,# (&/,#)# *( 
=/33,/$+.-3#!) 3#$#6&!&/#@ (, .%'/.$/0/ K GKuK8L *( =/33,/$+.-3#!) 3#$#6&!&/# 1 ,# +,%.($#,*(BP*/IFI5/)5#'/IH= 
*()B%*$/+(&#)# *( =/33,/$+.-3#!) 3#$#6&!&/#< R'$/) '($0%&#*/$() T'%,() 2#$# .A,-,#) B-A)2(* *( ,(?#*-$# )( 
*().$%;(& (& X/0#&/) (' #,<@ 8__!@ !("$/< 

6787F9 ># )(.-(&.%# *( ./&'$/, '#0;%A& 2-(*( )($ -&# $(+%3& ()'#;%,%M#*/$# *( gXc0 #+-#) #;#E/ *( -& 2$/0/'/$ 1 
#+-#) #$$%;# *( ,# )(.-(&.%# ./*%5%.#&'( *( -& +(& 4-( #-0(&'# ,# (C2$()%3& *(, +(&< 
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6787H9 :E(02,/) *( $(+%/&() ()'#;%,%M#*/$#) *( gXc0 #*(.-#*#) )( /;'%(&(& *( -& +(& 3$&'>>  *( ?/3&''(!)0,($&4%&#4!&!
G\R _H]!=Z8!L 1 -& +(& `U^! *( ?/3&''(!)!(10&'&! GQ-( (' #,<@ 8__=@ V/-$&#, /5 S#.'($%/,/+1 8[[d FHZ=IFH[8L< 

6787=9 ># )(.-(&.%# *( ./&'$/, '#0;%A& 2-(*( )($ -& ,P*($@ -&# $(+%3& &/ '$#*-.%*# *( -& gXc0 4-( () %02/$'#&'( 
2#$# ,# '$#*-..%3& 2/$ ,# .A,-,# B-A)2(*< ># )(.-(&.%# ,P*($ ()'N /2($#'%?#0(&'( -&%*# #, (C'$(0/ =q *(, 2/,%&-.,(3'%*/ 
4-( ./*%5%.# ,# ?#$%#&'(< `( 2-(*( -)#$ .-#,4-%($ ,P*($ 4-( )(# 5-&.%/&#, (& ,# .A,-,# B-A)2(*< = 

6787Z9 >/) ,P*($() 2$(5($%*/) 2#$# .A,-,#) B-A)2(* 5T&+%.#) 5%,#0(&'/)#) )( /;'%(&(& *( ,/) +(&() 2#$# ,# Dgfg #0%,#)# 
*(  !"#$%&''(!)+$-9/# 1 ,# '$%/)# 5/)5#'/ %)/0($#)# *(  !"#$%&''(!)4&7('/4!< 

6787[9 `( /;'%(&(& ,P*($() #*(.-#*/) 2#$# .A,-,#) B-A)2(* *( ,(?#*-$# *( ,/) +(&() 2#$# ,# (&/,#)# G:cRI8L *( 
=/33,/$+.-3#!)3#$#6&!&/#@ ,# FI5/)5/+,%.($#'/ 4-%&#)# *( =/33,/$+.-3#!)3#$#6&!&/#@ (, 5#.'/$ #,5# *( =/33,/$+.-3#!)
3#$#6&!&/# 1 ,# #,./B/, *()B%*$/+(&#)#]+,%.($#,*(BP*/IFI5/)5#'/ *(B%*$/+(&#)# GgJQ!]igUL *( =/33,/$+.-3#!)87 
3#$#6&!&/#< 

6787^9 ># )(.-(&.%# *( ./&'$/, '#0;%A& 2-(*( )($ -&# )(.-(&.%# *( 2/,%#*(&%,#.%3&@ -&# )(.-(&.%# /2($#'%?#0(&'( 
-&%*# #, (C'$(0/ Fq *( ,# )(.-(&.%# ./*%5%.#&'( *( ,# ?#$%#&'( 1 4-(@ .-#&*/ )( '$#&).$%;(@ () $(./&/.%*# 2/$ ,# .A,-,# 
B-A)2(* ./0/ -&# )(m#, 2#$# #m#*%$ $()%*-/) *( 2/,%#*(&/)%&# #, gXc0 '$#&).$%'/< ̀ ( 2-(*( -)#$ .-#,4-%($ )(.-(&.%# 
*( 2/,%#*(&%,#.%3& 4-( )(# 5-&.%/&#, (& ,# .A,-,# B-A)2(*< 8= 

6787_9 `( /;'%(&(& )(.-(&.%#) *( 2/,%#*(&%,#.%3& 2$(5($%*#) 2#$# .A,-,#) B-A)2(* 5T&+%.#) 5%,#0(&'/)#) *( ,/) +(&() 
2#$# ,# #&'$#&%,#'/ )%&'#)# *(  !"#$%&''(!) 4&7('/4!@ ,# +,-./#0%,#)# *(  !"#$%&''(!) 4&%#$@ ,# #,5#I+,-./)%*#)# *( 
 !"#$%&''(!)4&%#$@ ,# Dgfg #0%,#)# *(  !"#$%&''(!)+$-9/# 1 ,# 2$/'(#)# )%0%,#$ # ,# '$%2)%&# *( :(!/$&(.)+;-!"+$(.< 

678879 `( *().$%;(& )(.-(&.%#) *( 2/,%#*(&%,#.%3& T'%,() 2#$# .A,-,#) B-A)2(* *( ,(?#*-$# (& i-/ 1 `B($0#&@ 8__=@ 
W/,< K(,,-,#$ S%/,< 8=d =_^FI=__7< !7 

678889 ># )(.-(&.%# *( ./&'$/, '#0;%A& 2-(*( )($ -&# $(+%3& ./*%5%.#&'( *(, 2A2'%*/ )(m#, 4-( ./*%5%4-( -& 2A2'%*/ 
)(m#, -&%*/ #, (C'$(0/ cI'($0%&#, *( -&# ?#$%#&'( 1 *%$%E# ,# ?#$%#&'( # ,# ?P# )(.$('/$# *( ,# .A,-,#< :, (C'$(0/ =q *( ,# 
)(.-(&.%# ./*%5%.#&'( *(, 2/,%&-.,(3'%*/ 2-(*( ./&'(&($ %&'$P&)(.#0(&'( -&# )(.-(&.%# ./*%5%.#&'( *(, 2A2'%*/ )(m#, 
-&%*# &#'-$#,0(&'( (& (, 0#$./ *( ,(.'-$# *( '$#*-..%3& ./& (, )(+0(&'/ *( ,# )(.-(&.%# ./*%5%.#&'( 4-( ./*%5%.# ,# 
?#$%#&'(< g,'($&#'%?#0(&'(@ (, (C'$(0/ =q *( ,# )(.-(&.%# ./*%5%.#&'( 2-(*( ./&'(&($ -&# )(.-(&.%# ./*%5%.#&'( *(, != 
2A2'%*/ )(m#, 4-( () (C3+(&# $()2(.'/ # ,# )(.-(&.%# ./*%5%.#&'(< U-(*( $(4-($%$)( -&# )(.-(&.%# ./*%5%.#&'( *(, 
2A2'%*/ )(m#, (C3+(&# .-#&*/ ,# )(.-(&.%# ./*%5%.#&'( &/ ./&'%(&( &#'-$#,0(&'( -&# )(.-(&.%# ./*%5%.#&'( *(, 2A2'%*/ 
)(m#,< g,'($&#'%?#0(&'(@ -&# )(.-(&.%# ./*%5%.#&'( *(, 2A2'%*/ )(m#, (C3+(&# 2-(*( $((02,#M#$ )%02,(0(&'( ,# 
)(.-(&.%# ./*%5%.#&'( *(, 2A2'%*/ )(m#, &#'-$#, 2#$# 0(E/$#$ ,# )(.$(.%3& *( ,# ?#$%#&'(< `%& (0;#$+/@ 2-(*( -)#$)( 
.-#,4-%($ )(.-(&.%# ./*%5%.#&'( *(, 2A2'%*/ )(m#, 4-( *%$%E# ,# ?#$%#&'( (C2$()#*# # ,# ?P# )(.$('/$# *( -&# .A,-,# F7 
B-A)2(*< 

6788!9 `(.-(&.%#) ./*%5%.#&'() *(, 2A2'%*/ )(m#, (5%.#.() 2#$# .A,-,#) B-A)2(* 5T&+%.#) 5%,#0(&'/)#) )/& ,#) 
)(.-(&.%#) ./*%5%.#&'() *(, 2A2'%*/ )(m#, /;'(&%*#) *( ,/) +(&() 2#$# ,# #0%,#)# &(-'$# *(  !"#$%&''(!) 4&%#$@ ,# 
+,-./#0%,#)# *(  !"#$%&''(!) 4&%#$@ ,# Dgfg #0%,#)# *(  !"#$%&''(!) +$-9/#@ ,# .(,-,#)# *( @(.&3+'/) &4!+'#4!@ ,# 
(&*/+,-.#&#)# " *( @(.&3+'/) &4!+'#4!@ ,# ,%2#)# *( @(.&3+'/) '/4(%&4+!/ 1 ,# 2$/'(%&#)# #)2N$'%.# *( <,&9+.(3+$)F= 
.&#,#&< 

6788F9 `( /;'%(&(& 2A2'%*/) )(m#, T'%,() 2#$# .A,-,#) B-A)2(* *( ,(?#*-$# *( ,/) +(&() 2#$# (, 5#.'/$ #,5# *( 
=/33,/$+.-3#!)3#$#6&!&/# 1 ,# %&?($'#)# *( =/33,/$+.-3#!)3#$#6&!&/#< R'$#) )(.-(&.%#) ./*%5%.#&'() *(, 2A2'%*/ )(m#, 
T'%,() )( *().$%;(& (& X/0#&/) (' #,<@ 8__!@ !("$/< 

6788H9 ># )(.-(&.%# *( ./&'$/, '#0;%A& 2-(*( )($ -&# )(.-(&.%# ./*%5%.#&'( *(, 2$/2A2'%*/ 4-( ./*%5%.# -& 2$/2A2'%*/ H7 
)%'-#*/ (& (, (C'$(0/ cI'($0%&#, *( -&# ?#$%#&'(< :, 2/,%2A2'%*/ $()-,'#&'( )( ./&/.( ./0/ -&# 2$/(&M%0# / 
2$/2/,%2A2'%*/ G/ -& M%03+(&/ (& #,+-&/) .#)/)L< j& 2$/2/,%2A2'%*/ ()'N +(&($#,0(&'( %&#.'%?/ 1 )( 2-(*( ./&?($'%$ # 
-& 2/,%2A2'%*/ #.'%?/ 2/$ ().%)%3& .#'#,P'%.# / #-'/.#'#,P'%.# *(, 2$/2A2'%*/ *(, 2$/2/,%2A2'%*/< ># )(.-(&.%# ./*%5%.#&'( 
*(, 2$/2A2'%*/ )( 2-(*( /;'(&($ *( ,/) +(&() 2#$# ,# 2$/'(#)# #,.#,%&# *( ?/3&''(!)!(10&'&! G/"$AL@ ,# 2$/'(#)# &(-'$# *( 
?/3&''(!)!(10&'&! G4"$2L@ ,# ,#.#)# *( B-3#'&+",0,+$/)0,#$.+",&'/ G\R _=]FF^FZL@ ,# 2$/'(%&#)# #)2N$'%.# *( <,&9+.(3+$)H= 
.&#,#& 1 (, 5#.'/$ #,5# *( =/33,/$+.-3#!)3#$#6&!&/#< 
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6788=9 K-#&*/ ()'N& 2$()(&'() ,#) )(.-(&.%#) '#&'/ *(, 2A2'%*/ )(m#, ./0/ *(, 2$/2A2'%*/@ ,# )(.-(&.%# *(, 2$/2A2'%*/ 
()'N )%'-#*# E-&'/ #, (C'$(0/ cI'($0%&#, *( ,# ?#$%#&'( 1 ,# )(.-(&.%# *(, 2A2'%*/ )(m#, ()'N )%'-#*# E-&'/ #, (C'$(0/ cI
'($0%&#, *( ,# )(.-(&.%# *(, 2$/2A2'%*/< 

6788Z9 D#0;%A& 2-(*( )($ *()(#;,( #m#*%$ )(.-(&.%#) $(+-,#*/$#) 4-( $(+-,(& ,# (C2$()%3& *( ,# ?#$%#&'( (& $(,#.%3& 
./& (, .$(.%0%(&'/ *( ,# .A,-,# B-A)2(*< :E(02,/) *( )%)'(0#) $(+-,#*/$() )/& #4-(,,/) 4-( .#-)#& 4-( ,# (C2$()%3& = 
*(, +(& )( #.'%?( / *()#.'%?( (& $()2-()'# # -& ()'P0-,/ 4-P0%./ / 5P)%./@ %&.,-1(&*/ ,# 2$()(&.%# *( -& ./02-()'/ 
$(+-,#*/$< >/) )%)'(0#) $(+-,#*/$() *( ,/) )%)'(0#) 2$/.#$%3'%./) %&.,-1(& ,/) )%)'(0#) *( /2($#*/$() '/3@ 0/3 1 0$"< 
:& ,(?#*-$#)@ )( 2-(*( -)#$ (, )%)'(0# gJQ! / (, )%)'(0# ig>8< :& ,/) B/&+/) 5%,#0(&'/)/)@ )( 2-(*( -)#$ (, 2$/0/'/$ 
*( ,# +,-./#0%,#)# *(  !"#$%&''(!)4&%#$@ (, 2$/0/'/$ *( ,# Dgfg #,5#I#0%,#)# *(  !"#$%&''(!)+$-9/# 1 (, 2$/0/'/$ *( ,# 
+,-./#0%,#)# *(  !"#$%&''(!) +$-9/#< R'$/) (E(02,/) *( )(.-(&.%#) $(+-,#*/$#) )/& #4-(,,/) 4-( 2($0%'(& ,# 87 
#02,%5%.#.%3& +A&%.#< :& ,/) )%)'(0#) (-.#$%3'%./)@ ()'#) )(.-(&.%#) $(+-,#*/$#) %&.,-1(& (, +(& *( ,# *%B%*$/5/,#'/ 
$(*-.'#)# 4-( )( #02,%5%.# (& 2$()(&.%# *( 0('/'$(C#'/ 1 ,/) +(&() *( 0('#,/'%/&(P&#) 4-( )( #02,%5%.#& ./& 0('#,() 
2()#*/)< :& ()'/) .#)/)@ (, 2/,%&-.,(3'%*/ ./*%5%.#&'( *( ,# ?#$%#&'( ()'#$P# /2($#'%?#0(&'( -&%*/ # ,# )(.-(&.%# 
$(+-,#*/$#< 

@*.46,*3)5*)*A;,*3/9-)8= 

6788[9 ># 2$()(&'( %&?(&.%3& '#0;%A& )( $(5%($( # ?(.'/$() *( (C2$()%3& $(./0;%&#&'() 4-( ./02$(&*(& -& 
2/,%&-.,(3'%*/ 4-( ./*%5%.# -&# ?#$%#&'( *( ,# 2$()(&'( %&?(&.%3&@ -& 2$/0/'/$ 1 )(m#,() *( 2#$#*# '$#&).$%2.%/&#, 1 
'$#*-..%/&#,< >#) *%?($)#) )(.-(&.%#) *( &-.,(3'%*/) 1 *( ./&'$/, )( 2-(*(& E-&'#$ 2#$# 2$/*-.%$ -& ?(.'/$ *( (C2$()%3& 
$(./0;%&#&'( 4-( 2-(*( %&.,-%$ -&/ / 0N) )%'%/) *( $()'$%..%3& ./&?(&%(&'() 2#$# 2($0%'%$ ,# %&)($.%3& / )-)'%'-.%3& *(, 
2/,%&-.,(3'%*/ 4-( ./*%5%.# ,# ?#$%#&'( (& '#,() )%'%/)< g,'($&#'%?#0(&'(@ (, 2/,%&-.,(3'%*/ )( 2-(*( (C2$()#$ %&)($'#&*/ !7 
(, 2/,%&-.,(3'%*/ / -&# ./&)'$-..%3& *( N.%*/ &-.,(%./ 4-( ./02$(&*( (, 2/,%&-.,(3'%*/ (& -& ?(.'/$ #2$/2%#*/ 2#$# ,# 
(C2$()%3&< g, .$(#$ (, ?(.'/$ *( (C2$()%3&@ ,# )(.-(&.%# ./*%5%.#&'( )( ,/.#,%M# (& (, ?(.'/$ *( 0/*/ 4-( ,# )(.-(&.%# 
./*%5%.#&'( ()'A /2($#'%?#0(&'( -&%*# # ,#) )(.-(&.%#) *( ./&'$/, #2$/2%#*#) 2#$# ,# (C2$()%3&< 

6788^9 :, ?(.'/$ *( (C2$()%3& $(./0;%&#&'( 2-(*( )($ .-#,4-%($ ?(.'/$ G2/$ (E(02,/@ -& 2,N)0%*/ / -& ?%$-)L 4-( )( 
2-(*# )/0('($ ./&?(&%(&'(0(&'( # 2$/.(*%0%(&'/) *( gJc $(./0;%&#&'( 1 2-(*# 2$/*-.%$ ,# (C2$()%3& *(, != 
2/,%&-.,(3'%*/< ># (,(..%3& *(, ?(.'/$ *(2(&*($N 'P2%.#0(&'( *( ,# ./02#'%;%,%*#* *(, ?(.'/$ ./& ,# .A,-,# B-A)2(* (& 
,# 4-( *(;( %&'$/*-.%$)( (, ?(.'/$< :, ?(.'/$ 2-(*( )($ -& 2,N)0%*/ ,%&(#, / .%$.-,#$ .($$#*/< 

6788_9 :, ?(.'/$ 2-(*( )($ -& ?(.'/$ *( $(2,%.#.%3& #-'3&/0#@ () *(.%$@ -& ?(.'/$ 4-( (C%)'( ./0/ -&# (&'%*#* 
(C'$#.$/0/)30%.#@ .-1# $(2,%.#.%3& () %&*(2(&*%(&'( *( ,# $(2,%.#.%3& .$/0/)30%.#@ 2/$ (E(02,/@ -& 2,N)0%*/@ -& 
(,(0(&'/ (C'$#.$/0/)30%./@ -& 0%&%.$/0/)/0# / -& .$/0/)/0# #$'%5%.%#,< :, ?(.'/$ 2-(*( ./&'(&($ .-#,4-%($ 0(*%/ F7 
2#$# #)(+-$#$ ,# #-'/$$(2,%.#.%3&< g,'($&#'%?#0(&'(@ (, ?(.'/$ 2-(*( )($ -&/ 4-(@ .-#&*/ )( %&'$/*-.( (& ,# .A,-,# 
B-A)2(*@ )( %&'(+$# (& (, +(&/0# 1 )( $(2,%.# ./& (,],/) .$/0/)/0#G)L */&*( )( B# %&'(+$#*/< g*(0N)@ )( 2-(*( -)#$ 
-& )/,/ ?(.'/$ / 2,N)0%*/ / */) / 0N) ?(.'/$() / 2,N)0%*/) 4-(@ E-&'/)@ ./&'(&+#& (, gJc '/'#, 4-( )( ?# # %&'$/*-.%$ 
(& (, +(&/0# *( ,# .A,-,# B-A)2(*@ / -& '$#&)2/)3&< 

678!79 :, ?(.'/$ ./&'%(&( 2$(5($%;,(0(&'( -&/ / 0N) 0#$.#*/$() )(,(..%/&#;,() 4-( 2($0%'(& -&# )(,(..%3& 5N.%, *( F= 
.A,-,#) '$#&)5/$0#*#)@ '$#&)5(.'#*#)@ '$#&)*-.%*#) / )%0%,#$()< j& 0#$.#*/$ )(,(..%/&#;,( () -& +(& .-1/ 2$/*-.'/ 
2$/2/$.%/&# $()%)'(&.%# # ;%/.%*#) / ?%$#,@ $()%)'(&.%# # 0('#,() 2()#*/)@ 2$/'/'$/5%# # #-C3'$/5/) 1 )%0%,#$()< 

678!89 >/) 0#$.#*/$() #*(.-#*/) 2#$# .A,-,#) B-A)2(* *( ,(?#*-$# %&.,-1(&@ 2($/ *( 5/$0# &/ ,%0%'#'%?#@ gJ:!@ Qb`F@ 
>:j!@ >u`!@ W:DF@ DXU8 1 jXgF< >/) 0#$.#*/$() )(,(..%/&#;,() 2#$# -)#$ (& -&# .A,-,# B-A)2(* 5T&+%.# 
5%,#0(&'/)# %&.,-1(&@ 2($/ *( 5/$0# &/ ,%0%'#'%?#@ /.7= G#.('#0%*#)#L@ /$%? G/$&%'%&#I.#$;#0/%,'$#&)5($#)#L@ 1/$H7 
G5/)5/&%'$%.%&# #.('%,'$#&)5($#)#L@ ,", GB%+$/0%.%&# 5/)5/'$#&)5($#)#L@ 4&/C G&%'$#'/I$(*-.'#)#L@ "-$* G/$/'%*%&#I=qI5/)5#'/I
*().#$;/C%,#)#L@ !D G)-,5#'/ #*(&%,'$#&)5($#)#L 1 0$"D G#&'$#&%,#'/ )%&'#)#L@ #)P ./0/ (4-%?#,(&'() *( ,/) 0%)0/)< U#$# 
-)#$ (& -&# .A,-,# *(  !"#$%&''(!))( 2$(5%($(& ,/) +(&() /.7= 1 "-$* *(  !"#$%&''(!)4&7('/4! /  !"#$%&''(!)+$-9/# 1 (, 
+(& 1/$ *( =0$#"0+.-3#!),-%$+!3+"&3(!< 

678!!9 :, ?(.'/$ ./&'%(&( 2$(5($%;,(0(&'( -& (,(0(&'/G)L 4-( 2($0%'(G&L ,# %&'(+$#.%3& *(, ?(.'/$ (& (, +(&/0# *( ,# H= 
.A,-,# B-A)2(* / ,# $(2,%.#.%3& #-'3&/0# *(, ?(.'/$ (& ,# .A,-,# %&*(2(&*%(&'(0(&'( *(, +(&/0#< 

678!F9 U#$# ,# %&'(+$#.%3& (& (, +(&/0# *( ,# .A,-,# B-A)2(*@ (, ?(.'/$ 2-(*( ;#)#$)( (& ,# )(.-(&.%# *(, 2/,%&-.,(3'%*/ 
./*%5%.#&'( *( ,# ?#$%#&'( / .-#,4-%($ /'$/ (,(0(&'/ *(, ?(.'/$ 2#$# ,# %&'(+$#.%3& (& (, +(&/0# 2/$ $(./0;%&#.%3& 
B/03,/+# / &/ B/03,/+#< g,'($&#'%?#0(&'(@ (, ?(.'/$ 2-(*( ./&'(&($ 2/,%&-.,(3'%*/) #*%.%/&#,() 2#$# *%$%+%$ ,# 
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%&'(+$#.%3& 2/$ $(./0;%&#.%3& B/03,/+# (& (, +(&/0# *( ,# .A,-,# B-A)2(* (& -&# -;%.#.%3& / -;%.#.%/&() 2$(.%)#G)L 
(& (,],/) .$/0/)/0#G)L< U#$# #-0(&'#$ ,# 2$/;#;%,%*#* *( %&'(+$#.%3& (& -&# -;%.#.%3& 2$(.%)#@ ,/) (,(0(&'/) *( 
%&'(+$#.%3& *(;(& ./&'(&($ -& &T0($/ )-5%.%(&'( *( N.%*/) &-.,(%./)@ '#, ./0/ *( 877 # 87<777 2#$() *( ;#)()@ *( 
H77 # 87<777 2#$() *( ;#)() 1 *( ^77 # 87<777 2#$() *( ;#)()@ 4-( '%(&(& -& #,'/ +$#*/ *( %*(&'%*#* *( )(.-(&.%# 
./& ,# )(.-(&.%# *%#&# ./$$()2/&*%(&'( 2#$# #-0(&'#$ ,# 2$/;#;%,%*#* *( $(./0;%&#.%3& B/03,/+#< >/) (,(0(&'/) *( = 
%&'(+$#.%3& 2-(*(& )($ .-#,4-%($ )(.-(&.%# 4-( )(# B/03,/+# # ,# )(.-(&.%# *%#&# (& (, +(&/0# *( ,# .A,-,# B-A)2(*< 
g*(0N)@ ,/) (,(0(&'/) *( %&'(+$#.%3& 2-(*(& )($ 2/,%&-.,(3'%*/) &/ ./*%5%.#&'() / ./*%5%.#&'()< U/$ /'$/ ,#*/@ (, ?(.'/$ 
)( 2-(*( %&'(+$#$ (& (, +(&/0# *( ,# .A,-,# B-A)2(* 2/$ $(./0;%&#.%3& &/ B/03,/+#< 

678!H9 U#$# ,# $(2,%.#.%3& #-'3&/0#@ (, ?(.'/$ 2-(*( ./02$(&*($ #*(0N) -& /$%+(& *( $(2,%.#.%3& 4-( 2($0%'( 4-( (, 
?(.'/$ )( $(2,%4-( *( 0#&($# #-'3&/0# (& ,# .A,-,# B-A)2(* (& .-()'%3&< :, /$%+(& *( $(2,%.#.%3& 2-(*( )($ .-#,4-%($ 87 
$(2,%.#*/$ *( 2,N)0%*/ 4-( 0(*%( ,# $(2,%.#.%3& #-'3&/0# 4-( 5-&.%/&( (& -&# .A,-,#< :, 'A$0%&/ k/$%+(& *( $(2,%.#.%3&k 
/ k$(2,%.#*/$ *( 2,N)0%*/k )%+&%5%.# -& 2/,%&-.,(3'%*/ 4-( 2($0%'( 4-( -& 2,N)0%*/ / ?(.'/$ )( $(2,%4-( &4)6&6+< 

678!=9 :E(02,/) *( /$P+(&() *( $(2,%.#.%3& 2#$# -)#$ (& -&# .A,-,# B-A)2(* *( ,(?#*-$# )/& (, /$%+(& *( $(2,%.#.%3& 
*( ! 0%.$#)@ gX`8@ gX`H@ ,# ./0;%&#.%3& *( gX`8 1 K:cF 1 ,# ./0;%&#.%3& *( gX`H 1 K:cZ< 

678!Z9 :E(02,/) *( /$P+(&() *( $(2,%.#.%3& T'%,() (& -&# .A,-,# 5T&+%.# 5%,#0(&'/)# )/& gWg8 1 gc`8 Gi(0) (' #,<@ 8= 
8__8@ i(&( _^d Z8IZ[O K-,,(& (' #,<@ 8_^[@ c-.,(%. g.%*) X()< 8=d _8ZFI_8[=O \R 77]!H^^FL< :, #%),#0%(&'/ *(, +(& 
gWg8 1 ,# ./&)'$-..%3& *( 2,N)0%*/) / ?(.'/$() 4-( ./02$(&*(& (, +(& )( 2-(*( $(#,%M#$ )(+T& ,/) 0A'/*/) 
*%?-,+#*/) (& \R 77]!H^^F< 

678![9 `( 2-(*( %&)($'#$ 0N) *( -&# ./2%# *( -& 2/,%&-.,(3'%*/ *( ,# 2$()(&'( %&?(&.%3& (& ,# .A,-,# B-A)2(* 2#$# 
#-0(&'#$ ,# 2$/*-..%3& *( -&# ?#$%#&'(< `( 2-(*( /;'(&($ -& #-0(&'/ *(, &T0($/ *( ./2%#) *(, 2/,%&-.,(3'%*/ !7 
%&'(+$#&*/ #, 0(&/) -&# ./2%# #*%.%/&#, *( ,# )(.-(&.%# (& (, +(&/0# *( ,# .A,-,# B-A)2(* / %&.,-1(&*/ -& +(& 
0#$.#*/$ )(,(..%/&#;,( #02,%5%.#;,( ./& (, 2/,%&-.,(3'%*/ */&*( )( 2-(*(& )(,(..%/&#$ ,#) .A,-,#) 4-( ./&'%(&(& ./2%#) 
#02,%5%.#*#) *(, +(& 0#$.#*/$ )(,(..%/&#;,( 1@ 2/$ ,/ '#&'/@ )( 2-(*(& )(,(..%/&#$ ./2%#) #*%.%/&#,() *(, 2/,%&-.,(3'%*/ 
.-,'%?#&*/ ,#) .A,-,#) (& 2$()(&.%# *(, #+(&'( )(,(..%/&#;,( #2$/2%#*/< 

678!^9 >/) 2$/.(*%0%(&'/) -)#*/) 2#$# ,%+#$ ,/) (,(0(&'/) #&'($%/$0(&'( *().$%'/) 2#$# ./&)'$-%$ ,/) ?(.'/$() *( != 
(C2$()%3& $(./0;%&#&'() *( ,# 2$()(&'( %&?(&.%3& )/& ;%(& ./&/.%*/) 2/$ -&# 2($)/&# (C2($'# (& ,# 0#'($%# G?A#)(@ 
2/$ (E(02,/@ `#0;$//r (' #,<@ 8_^_@ !("$/L< 

#<21203)C1<3;*5)

678!_9 ># 2$()(&'( %&?(&.%3& '#0;%A& )( $(5%($( # .A,-,#) B-A)2(* $(./0;%&#&'()@ 4-( ./02$(&*(& -& 2/,%&-.,(3'%*/ 
./*%5%.#&'( *( -&# ?#$%#&'( *( ,# 2$()(&'( %&?(&.%3& /2($#'%?#0(&'( (&,#M#*/ # -&# / 0N) )(.-(&.%#) *( ./&'$/, 4-( F7 
*%$%+(& ,# 2$/*-..%3& *( -&# ?#$%#&'( *( ,# 2$()(&'( %&?(&.%3&< j&# ./&)'$-..%3& / ?(.'/$ 4-( ./02$(&*( -& 
2/,%&-.,(3'%*/ )( %&'$/*-.( (& -&# .A,-,# B-A)2(* *( 0/*/ 4-( ,# ./&)'$-..%3& / ?(.'/$ )( 0#&'%(&( ./0/ -& %&'(+$#&'( 
.$/0/)30%./ / ./0/ -& ?(.'/$ (C'$#.$/0/)30%./ #-'/$$(2,%.#&'( ./0/ )( B# *().$%'/ #&'($%/$0(&'(< :, 'A$0%&/ k.A,-,# 
B-A)2(*k #;#$.# .-#,4-%($ *().(&*%(&'( *( -&# .A,-,# 2#$(&'#, 4-( &/ () %*A&'%./ # ,# .A,-,# 2#$(&'#, *(;%*/ # 
0-'#.%/&() 4-( /.-$$(& *-$#&'( ,# $(2,%.#.%3&< ># (,(..%3& *( -&# .A,-,# B-A)2(* *(2(&*($N (& +$#& 2#$'( *(, +(& F= 
./*%5%.#&'( *( ,# ?#$%#&'( 1 )- 5-(&'(< 

678F79 ># .A,-,# B-A)2(* 2-(*( )($ .-#,4-%($ .A,-,# T'%, (& ,# 2$/*-..%3& $(./0;%&#&'( *( -&# ?#$%#&'(@ 2/$ (E(02,/@ 
-&# 2$/.#$%/'# / -&# (-.#$%/'#< 

678F89 ># .A,-,# B-A)2(* '#0;%A& 2-(*( )($ -&# (-.#$%/'#@ '#, ./0/ -&# .A,-,# *( 0#0P5($/@ *( %&)(.'/@ ?(+('#, / 
5T&+%.#< H7 

678F!9 ># .A,-,# B-A)2(* 2-(*( )($ -&# .A,-,# 5T&+%.#< kQ/&+/)k@ ./0/ )( -'%,%M# (& ,# 2$()(&'(@ %&.,-1( ,/) 5%,/) 
g)./01./'#@ S#)%*%/01./'#@ KB1'$%*%/01./'# 1 w1+/01./'#@ #)P ./0/ R/01./'# 1 '/*/) ,/) B/&+/) 0%'/)23$%./) 
G./0/ ,/) *(5%&(& Q#or)o/$' (' #,<@ (&@ g%&)o/$'B #&* S%);1q) J%.'%/&#$1 /5 DB( Y-&+%@ ^v (*%.%3&@ 8__=@ KgS 
b&'($&#'%/&#,@ j&%?($)%'1 U$())@ K#0;$%*+(@ X(%&/ j&%*/L< 

678FF9 ># .A,-,# B-A)2(* 5T&+%.# 2-(*( )($ -&# .A,-,# *( ,(?#*-$#< k>(?#*-$#])k@ ./0/ )( -'%,%M# (& ,# 2$()(&'(@ %&.,-1( H= 
,(?#*-$#) #)./()2/$3+(&#) G:&*/01.('#,()L@ ,(?#*-$#) ;#)%*%/()2/$/+A&(#) 1 ,(?#*-$#) 2($'(&(.%(&'() # ,/) B/&+/) 
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%02($5(.'/) GS,#)'/01.('()L< J(;%*/ # 4-( ,# .,#)%5%.#.%3& *( ,#) ,(?#*-$#) 2-(*( .#0;%#$ (& (, 5-'-$/@ # (5(.'/) *( 
()'# %&?(&.%3&@ ,# ,(?#*-$# )( *(5%&( ./0/ )( *().$%;( (& S%/,/+1 #&* g.'%?%'%() /5 u(#)' G`r%&&($@ Y<g<@ U#))0/$(@ 
`<W< 1 J#?(&2/$'@ X<X<@ (*)@ `/.< g22< S#.'($%/,< `102/)%-0 `($%() &<x _@ 8_^7L< 

678FH9 ># .A,-,# B-A)2(* *( ,(?#*-$# 2-(*( )($ -&# .A,-,# *( D/47&7/@ @/4!#4('/@ E'(-6#$+.-3#!@ 5&3,&/@ 
=/33,/$+.-3#!@ =3,&9+!/33,/$+.-3#! / F/$$+8&/ '#, ./0/ -&# .A,-,# *( E'(-6#$+.-3#!) '/30&!@ =/33,/$+.-3#!)= 
3/$'!1#$%#4!&!@ =/33,/$+.-3#!) 3#$#6&!&/#@ =/33,/$+.-3#!) 7&/!0/0&3(!@ =/33,/$+.-3#!) 7+(%'/!&&@ =/33,/$+.-3#!)
G'(-6#$&@ =/33,/$+.-3#!)4+$1#4!&!@ =/33,/$+.-3#!)+6&H+$.&! / F/$$+8&/)'&"+'-0&3/< 

678F=9 ># .A,-,# B-A)2(* 5T&+%.# 2-(*( )($ -&# .A,-,# 5T&+%.# 5%,#0(&'/)#< >/) kB/&+/) 5%,#0(&'/)/)k %&.,-1(& '/*#) 
,#) 5/$0#) 5%,#0(&'/)#) *( ,# )-;*%?%)%3& :-01./'# 1 R/01./'# G./0/ *(5%&(& Q#or)o/$' (' #,<@ 8__=@ !("$/< >/) 
B/&+/) 5%,#0(&'/)/) )( .#$#.'($%M#& +(&($#,0(&'( 2/$ -&# 2#$(* 0%.(,%#, ./02-()'# *( 4-%'%&#@ .(,-,/)#@ +,-.#&/@ 87 
4-%'/)#&/@ 0#&#&/ 1 /'$/) 2/,%)#.N$%*/) ./02,(E/)< :, .$(.%0%(&'/ ?(+('#'%?/ () 2/$ (,/&+#.%3& *( B%5#) 1 (, 
.#'#;/,%)0/ *(, .#$;/&/ () ()'$%.'#0(&'( #($3;%./< :& .#0;%/@ (, .$(.%0%(&'/ ?(+('#'%?/ 2/$ ,(?#*-$#) '#,() ./0/ 
=/33,/$+.-3#!)3#$#6&!&/# () 2/$ ;$/'( *( -& '#,/ -&%.(,-,#$ 1 (, .#'#;/,%)0/ *(, .#$;/&/ 2-(*( )($ 5($0(&'#'%?/< 

678FZ9 ># .A,-,# B-A)2(* 5T&+%.# 5%,#0(&'/)# 2-(*( )($ -&# .A,-,# *(  3$#.+4&(.@  !"#$%&''(!@  ($#+1/!&7&(.@ 
?I#$G/47#$/@ D#$&"+$&+"!&!@ D,$-!+!"+$&(.@ D+"$&4(!@ D+$&+'(!@ D$-"0+3+33(!@ :&'&1/!&7&(.@ :(!/$&(.@ @(.&3+'/@ 8= 
B/%4/"+$0,#@ B(3+$@ B-3#'&+",0,+$/@ J#+3/''&./!0&;@ J#($+!"+$/@ 5/#3&'+.-3#!@ 5#4&3&''&(.@ 5,/4#$+3,/#0#@ 5,'#1&/@ 
5&$+.-3#!@ 5'#($+0(!@ =3,&9+",-''(.@ 2/'/$+.-3#!@ 2,#$.+/!3(!@ 2,&#'/6&/@ 2+'-"+3'/7&(.@ 2$/.#0#! / 2$&3,+7#$./< 

678F[9 U/$ (E(02,/@ ,# .A,-,# B-A)2(* 5T&+%.# 5%,#0(&'/)# 2-(*( )($ -&# .A,-,# *(  !"#$%&''(!)/8/.+$&@  !"#$%&''(!)
H+#0&7(!@  !"#$%&''(!) H(.&%/0(!@  !"#$%&''(!) I/"+4&3(!@  !"#$%&''(!) 4&7('/4!@  !"#$%&''(!) 4&%#$@  !"#$%&''(!) +$-9/#@ 
?I#$G/47#$/)/7(!0/@ D#$&"+$&+"!&!)/4#&$&4/@ D#$&"+$&+"!&!)3/$#%&#/@ D#$&"+$&+"!&!)%&'6#!3#4!@ D#$&"+$&+"!&!)"/44+3&40/@ !7 
D#$&"+$&+"!&!) $&6('+!/@ D#$&"+$&+"!&!) !(1$(H/@ D#$&"+$&+"!&!) !(16#$.&!"+$/@ D,$-!+!"+$&(.) &4+"!@ D,$-!+!"+$&(.)
G#$/0&4+",&'(.@ D,$-!+!"+$&(.) '(3G4+8#4!#@ D,$-!+!"+$&(.) .#$7/$&(.@ D,$-!+!"+$&(.) "/44&3+'/@ D,$-!+!"+$&(.)
K(##4!'/47&3(.@ D,$-!+!"+$&(.) 0$+"&3(.@ D,$-!+!"+$&(.)9+4/0(.@ D+"$&4(!) 3&4#$#(!@ D+$&+'(!) ,&$!(0(!@ :(!/$&(.)
1/30$&7&+&7#!@ :(!/$&(.) 3#$#/'&!@ :(!/$&(.) 3$++G8#''#4!#@ :(!/$&(.) 3('.+$(.@ :(!/$&(.) %$/.&4#/$(.@ :(!/$&(.)
%$/.&4(.@ :(!/$&(.),#0#$+!"+$(.@ :(!/$&(.)4#%(47&@ :(!/$&(.)+;-!"+$(.@ :(!/$&(.)$#0&3('/0(.@ :(!/$&(.)$+!#(.@ != 
:(!/$&(.)!/.1(3&4(.@ :(!/$&(.)!/$3+3,$+(.@ :(!/$&(.)!"+$+0$&3,&+&7#!@ :(!/$&(.)!('",($#(.@ :(!/$&(.)0+$('+!(.@ 
:(!/$&(.) 0$&3,+0,#3&+&7#!@ :(!/$&(.) 6#4#4/0(.@ @(.&3+'/) &4!+'#4!@ @(.&3+'/) '/4(%&4+!/@ B(3+$) .&#,#&@ 
B-3#'&+",0,+$/) 0,#$.+",&'/@ J#($+!"+$/) 3$/!!/@ 5#4&3&''&(.) "($"($+%#4(.@ 5,/4#$+3,/#0#) 3,$-!+!"+$&(.@ 5,'#1&/)
$/7&/0/@ 5'#($+0(!) #$-4%&&@ 2,&#'/6&/) 0#$$#!0$&!@ 2$/.#0#!) 6&''+!/@ 2$/.#0#!) 6#$!&3+'+$@ 2$&3,+7#$./) ,/$9&/4(.@ 
2$&3,+7#$./)G+4&4%&&@ 2$&3,+7#$./)'+4%&1$/3,&/0(.@ 2$&3,+7#$./)$##!#& / 2$&3,+7#$./)6&$&7#< F7 

678F^9 >#) .A,-,#) 5T&+%.#) )( 2-(*(& '$#&)5/$0#$ 2/$ -& 2$/.()/ 4-( %02,%4-( ,# 5/$0#.%3& *( 2$/'/2,#)'/)@ ,# 
'$#&)5/$0#.%3& *( ,/) 2$/'/2,#)'/) 1 ,# $(+(&($#.%3& *( ,# 2#$(* .(,-,#$ *( -&# 0#&($# ./&/.%*# "#$)!#< `( *().$%;(& 
2$/.(*%0%(&'/) #*(.-#*/) 2#$# ,# '$#&)5/$0#.%3& *( .A,-,#) B-A)2(* *(  !"#$%&''(!)1 2$&3,+7#$./ (& :U !F^7!F@ 
u(,'/& (' #,<@ 8_^H@ U$/.< c#',< g.#*< `.%< j`g ̂ 8d 8H[7I8H[H@ 1 KB$%)'(&)(& (' #,<@ 8_^^@ S%/]D(.B&/,/+1 Zd 8H8_I8H!!< 
`( *().$%;(& 0A'/*/) #*(.-#*/) 2#$# '$#&)5/$0#$ ()2(.%() *( :(!/$&(. (& W#,#$*%($ (' #,<@ 8_^_@ i(&( [^d 8H[I8=Z F= 
1 \R _Z]77[^[< >#) ,(?#*-$#) 2-(*(& '$#&)5/$0#$)( -)#&*/ ,/) 2$/.(*%0%(&'/) *().$%'/) 2/$ S(.r($ 1 i-#$(&'(@ (& 
g;(,)/&@ V<c< 1 `%0/&@ W<b<@ (*%'/$()@ i-%*( '/ u(#)' i(&('%.) #&* W/,(.-,#$ S%/,/+1@ W('B/*) %& :&M10/,/+1@ ?/,-0(& 
8_H@ 2N+)< 8^!I8^[@ g.#*(0%. U$())@ b&.<@ c-(?# u/$rO b'/ (' #,<@ 8_^F@ V< S#.'($%/,< 8=Fd 8ZFO 1 Q%&&(& (' #,<@ 8_[^@ 
U$/.< c#',< g.#*< `.%< j`g [=d 8_!7< 

J<46563)5*);,651../9-)H7 

678F_9 ># 2$()(&'( %&?(&.%3& '#0;%A& )( $(5%($( # 0A'/*/) *( 2$/*-..%3& *( -&# ?#$%#&'(@ 4-( ./02$(&*(&d G#L (, 
.-,'%?/ *( -&# .A,-,# B-A)2(* *( ,# 2$()(&'( %&?(&.%3& ;#E/ ./&*%.%/&() #*(.-#*#) 2#$# ,# (C2$()%3& *( ,# ?#$%#&'(O 1 
G;L /2.%/&#,0(&'( ,# $(.-2($#.%3& *( ,# ?#$%#&'(< 

678H79 >#) .A,-,#) B-A)2(* )( .-,'%?#& (& -& 0(*%/ &-'$%'%?/ #*(.-#*/ 2#$# ,# 2$/*-..%3& *( ,# ?#$%#&'( -)#&*/ 
0A'/*/) ./&/.%*/) (& ,# 'A.&%.#< U/$ (E(02,/@ ,# .A,-,# )( 2-(*( .-,'%?#$ 2/$ .-,'%?/ (& 0#'$#M #+%'#*/@ / 5($0(&'#.%3& H= 
# 2(4-(m# ().#,# / # +$#& ().#,# G%&.,-1(&*/ 5($0(&'#.%/&() ./&'%&-#)@ 2/$ ,/'(@ 2/$ ,/'( #,%0(&'#*/ / (& ()'#*/ 
)3,%*/L (& 5($0(&'#*/$() *( ,#;/$#'/$%/ / %&*-)'$%#,() $(#,%M#*# (& -& 0(*%/ #*(.-#*/ 1 ;#E/ ./&*%.%/&() 4-( 2($0%'#& 
4-( ,# ?#$%#&'( )(# (C2$()#*# 1]/ #%),#*#< :, .-,'%?/ '%(&( ,-+#$ (& -& 0(*%/ &-'$%'%?/ #*(.-#*/ 4-( ./02$(&*( 5-(&'() 
*( .#$;/&/ 1 &%'$3+(&/ 1 )#,() %&/$+N&%.#)@ -)#&*/ 2$/.(*%0%(&'/) ./&/.%*/) (& ,# 'A.&%.#< >/) 0(*%/) #*(.-#*/) 
()'N& *%)2/&%;,() *( 2$/?((*/$() ./0($.%#,() / )( 2-(*(& 2$(2#$#$ )(+T& ./02/)%.%/&() 2-;,%.#*#) G2/$ (E(02,/@ (& =7 
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.#'N,/+/) *( ,# g0($%.#& D12( K-,'-$( K/,,(.'%/&L< `% ,# ?#$%#&'( )( )(.$('# (& (, 0(*%/ &-'$%'%?/@ ,# ?#$%#&'( )( 2-(*( 
$(.-2($#$ *%$(.'#0(&'( *(, 0(*%/< `% ,# ?#$%#&'( &/ )( )(.$('#@ )( 2-(*( $(.-2($#$ *( ,%)#*/) .(,-,#$()< 

678H89 ># ?#$%#&'( 2-(*( *('(.'#$)( -)#&*/ 0A'/*/) ./&/.%*/) (& ,# 'A.&%.# 4-( )/& ()2(.P5%./) 2#$# ,#) ?#$%#&'()< 
:)'/) 0A'/*/) *( *('(..%3& %&.,-1(&@ 2($/ *( 5/$0# &/ ,%0%'#'%?#@ (, -)/ *( #&'%.-($2/) ()2(.P5%./)@ ,# 5/$0#.%3& *( -& 
2$/*-.'/ (&M%0N'%./ / ,# *()#2#$%.%3& *( -& )-)'$#'/ (&M%0N'%./< U/$ (E(02,/@ )( 2-(*( -)#$ -& (&)#1/ (&M%0N'%./ = 
2#$# *('($0%&#$ ,# #.'%?%*#* *( ,# ?#$%#&'(< 

678H!9 ># ?#$%#&'( )( 2-(*( $(.-2($#$ 2/$ 0A'/*/) ./&/.%*/) (& ,# 'A.&%.#< U/$ (E(02,/@ ,# ?#$%#&'( )( 2-(*( $(.-2($#$ 
*(, 0(*%/ &-'$%'%?/ 2/$ 2$/.(*%0%(&'/) ./&?(&.%/&#,() %&.,-1(&*/@ 2($/ *( 5/$0# &/ ,%0%'#'%?#@ ,# $(./,(..%3&@ ,# 
.(&'$%5-+#.%3&@ ,# 5%,'$#.%3&@ ,# (C'$#..%3&@ (, )(.#*/ 2/$ 2-,?($%M#.%3&@ ,# (?#2/$#.%3& / ,# 2$(.%2%'#.%3&< 

678HF9 ># ?#$%#&'( )( 2-(*( 2-$%5%.#$ 0(*%#&'( -&# ?#$%(*#* *( 2$/.(*%0%(&'/) ./&/.%*/) (& ,# 'A.&%.# 4-( %&.,-1(&@ 87 
2($/ *( 5/$0# &/ ,%0%'#'%?#@ ,# .$/0#'/+$#5P# G2/$ (E(02,/@ *( %&'($.#0;%/ %3&%./@ *( #5%&%*#*@ B%*$/53;%.#@ (, 
.$/0#'/(&5/4-( 1 *( (C.,-)%3& 2/$ '#0#m/L@ 2$/.(*%0%(&'/) (,(.'$/5/$A'%./) G2/$ (E(02,/@ (, %)/(,(.'$/(&5/4-( 
2$(2#$#'%?/L@ ,# )/,-;%,%*#* *%5($(&.%#, G2/$ (E(02,/@ ,# 2$(.%2%'#.%3& ./& )-,5#'/ #03&%./L@ ,# `J`IUgi: / ,# (C'$#..%3& 
G?A#)(@ 2/$ (E(02,/@ U$/'(%& U-$%5%.#'%/&@ V#&)/& 1 X1*(&@ (*%'/$()@ "KQ U-;,%)B($)@ c-(?# u/$r@ 8_^_L 2#$# /;'(&($ 
?#$%#&'() )-)'#&.%#,0(&'( 2-$#)< 8= 

678HH9 :& -& #)2(.'/ #,'($&#'%?/@ ,# ?#$%#&'( &/ )( $(.-2($#@ )%&/ 4-( -&# .A,-,# B-A)2(* *( ,# 2$()(&'( %&?(&.%3& 4-( 
(C2$()# ,# ?#$%#&'( )( -)# ./0/ -&# 5-(&'( *( ,# ?#$%#&'(< :& -&# 5/$0# *( $(#,%M#.%3& 2#$'%.-,#$@ ,# ?#$%#&'( *( 
+,-./#0%,#)# *( ,# %&?(&.%3& &/ )( $(.-2($# 1 ,# .A,-,# B-A)2(* () -&# .A,-,# B-A)2(* *( ,(?#*-$#< :& 2#$'%.-,#$ ,# 
,(?#*-$# () -&# .A,-,# *( D/47&7/@ @/4!#4('/@ E'(-6#$+.-3#!@ 5&3,&/@ =/33,/$+.-3#!@ =3,&9+!/33,/$+.-3#! / 
F/$$+8&/@ '#, ./0/ -&# .A,-,# *( E'(-6#$+.-3#!) '/30&!@ =/33,/$+.-3#!)3/$'!1#$%#4!&!@ =/33,/$+.-3#!)3#$#6&!&/#@ !7 
=/33,/$+.-3#!) 7&/!0/0&3(!@ =/33,/$+.-3#!) 7+(%'/!&&@ =/33,/$+.-3#!) G'(-6#$&@ =/33,/$+.-3#!) 4+$1#4!&!@ 
=/33,/$+.-3#!)+6&H+$.&! / F/$$+8&/)'&"+'-0&3/< :& -&# 5/$0# *( $(#,%M#.%3& 2$(5($%*#@ ,# ,(?#*-$# () =/33,/$+.-3#!)
3#$#6&!&/#< 

#6:;63/./6-*3)

678H=9 ># 2$()(&'( %&?(&.%3& '#0;%A& )( $(5%($( # ./02/)%.%/&() 4-( ./02$(&*(& -& 2/,%2A2'%*/ *( ,# 2$()(&'( != 
%&?(&.%3&< U$(5($%;,(0(&'(@ ,# ./02/)%.%3& ./02$(&*( '#0;%A& -& 2/$'#*/$ 1]/ -& (C.%2%(&'(< WN) 2$(5($%;,(0(&'(@ ,#) 
./02/)%.%/&() ()'N& (&$%4-(.%*#) ./& '#, 2/,%2A2'%*/< :, 'A$0%&/ k(&$%4-(.%*/k %&*%.# 4-( )( B# #-0(&'#*/ ,# #.'%?%*#* 
*( +,-./#0%,#)# *( ,# ./02/)%.%3&@ 2/$ (E(02,/@ ./& -& 5#.'/$ *( (&$%4-(.%0%(&'/ *( #, 0(&/) 8@8< U$(5($%;,(0(&'(@ 
,#) ./02/)%.%/&() )( 5/$0-,#& 2#$# 2$/2/$.%/&#$ .#$#.'($P)'%.#) *()(#;,() '#,() ./0/ 2/./ ./,/$@ 2/./ /,/$ 1 -&# 
()'#;%,%*#* *( #,0#.(&#0%(&'/ #.(2'#;,(< F7 

678HZ9 ># ./02/)%.%3& 2-(*( ./02$(&*($ -& 2/,%2A2'%*/ *( ,# 2$()(&'( %&?(&.%3& ./0/ (, ./02/&(&'( (&M%0N'%./ 
2$%&.%2#,@ 2/$ (E(02,/@ -&# ./02/)%.%3& 0/&/./02/&(&'(< g,'($&#'%?#0(&'(@ ,# ./02/)%.%3& 2-(*( ./02$(&*($ 
#.'%?%*#*() (&M%0N'%.#) 0T,'%2,()@ '#,() ./0/ -&# #0%&/2(2'%*#)#@ #,5#I#0%,#)#@ %)/#0%,#)#@ .#$;/B%*$#)#@ 
.#$;/C%2(2'%*#)#@ .#'#,#)#@ .(,-,#)#@ 4-%'%&#)#@ .-'%&#)#@ .%.,/*(C'$%&# +,-./)%,'$#&)5($#)#@ *()/C%$$%;/&-.,(#)#@ 
()'($#)#@ #,5#I+#,#.'/)%*#)#@ ;('#I+#,#.'/)%*#)#@ +,-./#0%,#)#@ #,5#I+,-./)%*#)#@ ;('#I+,-./)%*#)#@ B#,/2($/C%*#)#@ F= 
%&?($'#)#@ ,#.#)#@ ,%2#)#@ 0#&/)%*#)#@ /C%*#)#@ (&M%0# 2(.'%&/,P'%.#@ 2(2'%*/+,-'#0%&#)#@ 2($/C%*#)#@ 5%'#)#@ 
2/,%5(&/,/C%*#)#@ 2-,-,#&#)#@ (&M%0# 2$/'(/,P'%.#@ $%;/&-.,(#)#@ '$#&)+,-'#0%&#)# / C%,#&#)#< 

678H[9 :& -&# 5/$0# *( $(#,%M#.%3& 2#$'%.-,#$@ ,# ./02/)%.%3& ./02$(&*( -&# #,5#I#0%,#)# 1 ,# ?#$%#&'( *( +,-./#0%,#)# 
)(+T& ,# %&?(&.%3&< :& /'$# 5/$0# *( $(#,%M#.%3&@ ,# ./02/)%.%3& ./02$(&*( -&# %)/#0%,#)# 1 ,# ?#$%#&'( *( 
+,-./#0%,#)# )(+T& ,# %&?(&.%3&< :& /'$# 5/$0# *( $(#,%M#.%3&@ ,# ./02/)%.%3& ./02$(&*( -&# #,5#I#0%,#)#@ -&# H7 
%)/#0%,#)# 1 ,# ?#$%#&'( *( +,-./#0%,#)# )(+T& ,# %&?(&.%3&< 

678H^9 :& /'$/ #)2(.'/@ ,# ./02/)%.%3& ./02$(&*( ,# ?#$%#&'( *( +,-./#0%,#)# *( ,# %&?(&.%3& ./0;%&#*# ./& -&# 
2-,-,#&#)#< :& /'$/ #)2(.'/@ ,# ./02/)%.%3& ./02$(&*( ,# ?#$%#&'( *( +,-./#0%,#)# *( ,# %&?(&.%3& ./0;%&#*# ./& -&# 
2-,-,#&#)# 1 -&# %)/#0%,#)#< :& /'$/ #)2(.'/@ ,# ./02/)%.%3& ./02$(&*( ,# ?#$%#&'( *( +,-./#0%,#)# *( ,# %&?(&.%3& 
./0;%&#*# ./& -&# 2-,-,#&#)# 1 -&# #,5#I#0%,#)#< H= 

678H_9 :& -&# 5/$0# *( $(#,%M#.%3& 2#$'%.-,#$@ ,# ./02/)%.%3& ./02$(&*( #*(0N) -&# 2$/'(#)#< 
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678=79 >#) ./02/)%.%/&() *( 2/,%2A2'%*/ )( 2-(*(& 2$(2#$#$ ./&5/$0( # 0A'/*/) ./&/.%*/) (& ,# 'A.&%.# 1 2-(*(& 
()'#$ (& 5/$0# *( -& ,P4-%*/ / -&# ./02/)%.%3& )(.#< U/$ (E(02,/@ ,# ./02/)%.%3& *( 2/,%2A2'%*/ 2-(*( ()'#$ (& 5/$0# 
*( -& +$#&-,#*/ / -& 0%.$/+$#&-,#*/< :, 2/,%2A2'%*/ 4-( )( ?# # %&.,-%$ (& ,# ./02/)%.%3& )( 2-(*( ()'#;%,%M#$ ./&5/$0( 
# 0A'/*/) ./&/.%*/) (& ,# 'A.&%.#< 

678=89 g*(0N) *( -&# +,-./#0%,#)#@ ,# ./02/)%.%3& 2-(*( ./02$(&*($ '#0;%A& -&# #,5#I#0%,#)#< U#$'%.-,#$0(&'(@ ,# = 
#,5#I#0%,#)# () -&# #,5#I#0%,#)# 5T&+%.# N.%*#< j&# #,5#I#0%,#)# ()'#;,( (& N.%*/ 5T&+%.# () -&# #,5#I#0%,#)# 4-( '%(&( 
#.'%?%*#* (& (, $#&+/ *( 2Q *( F@7 # [@7 1 2$(5($%;,(0(&'( (& (, $#&+/ *( 2Q *( F@= # Z@=@ ./& #.'%?%*#* # -& 2Q *( 
#2$/C%0#*#0(&'( H@7@ H@=@ =@7@ =@= 1 Z@7< 

678=!9 U$(5($%;,(0(&'(@ ,# #,5#I#0%,#)# 5T&+%.# N.%*# )( *($%?# *(, +A&($/  !"#$%&''(!@ ()2(.%#,0(&'( -&# .(2# *(  L)
0#$$#(!@  L)4&%#$@  L)+$-9/#@  L)/8/.+$& /  !"#$%&''(!)G/8/3,&&@ / *(, +A&($/ <,&9+.(3+$@ 2$(5($%;,(0(&'( -&# .(2# *( 87 
<,&9+.(3+$)"(!&''(!@ / (, +A&($/ B#$&"&'(!@ 2$(5($%;,(0(&'( -&# .(2# *( B#$&"&'(!)%&%/40#(!< 

678=F9 :& -&# 5/$0# *( $(#,%M#.%3& 2$(5($%*#@ ,# #,5#I#0%,#)# )( *($%?# *( -&# .(2# *(, +A&($/ <,&9+.(3+$@ 
2$(5($%;,(0(&'( -&# .(2# *( <,&9+.(3+$)"(!&''(!@ '#, ./0/ ,# 4-( )( 0-()'$# (& ,# `:a bJ cRd F (& \R !78F]77Z[=Z@ 
'#, ./0/ -& BP;$%*/ *( ,# #,5#I#0%,#)# *( <,&9+.(3+$)"(!&''(! ./& -& */0%&%/ *( -&%3& #, #,0%*3& 1 -& ./&(.'/$ *( 
 !"#$%&''(!)4&%#$@ '#, ./0/ (, 4-( )( 0-()'$# (& ,# `:a bJ cRd 8Z (& ,# 2$()(&'(@ / -&# ?#$%#&'( *( ,# 0%)0#< 8= 

678=H9 :& -&# 5/$0# *( $(#,%M#.%3&@ ,# #,5#I#0%,#)# )( )(,(..%/&# *(, +$-2/ 4-( ./&)%)'( (&d 

G%L -&# #,5#I#0%,#)# 4-( ./02$(&*( (, 2/,%2A2'%*/ *( `:a bJ cRd 8Z (& ,# 2$()(&'(O 
G%%L -&# #,5#I#0%,#)# 4-( ./02$(&*( -&# )(.-(&.%# *( #0%&/N.%*/) 4-( '%(&( #, 0(&/) -& Z7h@ #, 0(&/) -& [7h@ 
2/$ (E(02,/@ #, 0(&/) -& [=h@ #, 0(&/) -& ^7h@ #, 0(&/) -& ̂ =h@ #, 0(&/) -& _7h@ #, 0(&/) -& _8h@ #, 0(&/) 
-& _!h@ #, 0(&/) -& _Fh@ #, 0(&/) -& _Hh@ #, 0(&/) -& _=h@ #, 0(&/) -& _Zh@ #, 0(&/) -& _[h@ #, 0(&/) !7 
-& _^h / #, 0(&/) -& __h *( %*(&'%*#* ./& (, 2/,%2A2'%*/ *( `:a bJ cRd 8Z (& ,# 2$()(&'(< 

678==9 :& -&# 5/$0# *( $(#,%M#.%3& 2$(5($%*#@ ,# #,5#I#0%,#)# () -&# ?#$%#&'( *( ,# #,5#I#0%,#)# 0/)'$#*# (& ,# `:a bJ 
cRd 8Z 4-( '%(&( #, 0(&/) -&# *( ,#) )%+-%(&'() )-)'%'-.%/&() / ./0;%&#.%/&() *( )-)'%'-.%/&()d J8Z=WO u8H8\O 
u8H8XO f8FZYO f8_!XO U!!HgO U!!HXO `8!FQ e u8H8\O i!7` e u8H8\O g[Zi e u8H8\O i8!^J e u8H8\O i8!^J 
e J8HFcO U!8_K e u8H8\O c8H!J e J8HFcO u8H8\ e f8_!XO u8H8\ e J8HFcO u8H8\ e cF^FXO u8H8\ e U!8_K != 
e g!Z=KO u8H8\ e c8H!J e J8HFcO u8H8\ e f8_!X "H87gO i8!^J e u8H8\ e J8HFcO u8H8\ e J8HFc e U!8_KO 
u8H8\ e J8HFc e f8_!XO i8!^J e J8HFc e f8_!XO u8H8\ e J8HFc e f8_!X e U!8_KO i8!^J e u8H8\ e J8HFc 
e f8_!XO / i8!^J e u8H8\ e J8HFc e f8_!X e U!8_K G-)#&*/ ,# `:a bJ cRd 8Z 2#$# ,# &-0($#.%3&L< 

678=Z9 :& -&# 5/$0# *( $(#,%M#.%3&@ ,# #,5#I#0%,#)# )( *($%?# *( -& <,&9+.(3+$)"(!&''(! ./& -& */0%&%/ *( -&%3& #, 
#,0%*3& G`SJL 1 -& ./&(.'/$ *( ,# +,-./#0%,#)# *(  !"#$%&''(!)4&%#$@ 2$(5($%;,(0(&'( *%?-,+#*/ ./0/ ,# `:a bJ cRd H F7 
(& ,# 2$()(&'(@ 2$(5($%;,(0(&'( ./& -&# / 0N) *( ,#) )%+-%(&'() )-)'%'-.%/&()d i8!^J@ J8HFc@ 2$(5($%;,(0(&'( 
i8!^JeJ8HFc G-)#&*/ ,# `:a bJ cRd H 2#$# ,# &-0($#.%3&L@ 1 */&*( ,# ?#$%#&'( *( #,5#I#0%,#)# '%(&( #, 0(&/) -& 
[=h *( %*(&'%*#*@ 2$(5($%;,(0(&'( #, 0(&/) -& ^7h@ 0N) 2$(5($%;,(0(&'( #, 0(&/) -& ^=h@ 0N) 2$(5($%;,(0(&'( #, 
0(&/) -& _7h@ 0N) 2$(5($%;,(0(&'( #, 0(&/) -& _8h@ 0N) 2$(5($%;,(0(&'( #, 0(&/) -& _!h@ #T& 0N) 2$(5($%;,(0(&'( 
#, 0(&/) -& _Fh@ 0N) 2$(5($%;,(0(&'( #, 0(&/) -& _Hh 1 #T& 0N) 2$(5($%;,(0(&'( #, 0(&/) -& _=h@ '#, ./0/ %&.,-)/ F= 
#, 0(&/) -& _Zh@ #, 0(&/) -& _[h@ #, 0(&/) -& _^h@ #, 0(&/) -& __h@ 2($/ 0(&/) *(, 877h *( %*(&'%*#* ./& (, 
2/,%2A2'%*/ *( `:a bJ cRd H (& ,# 2$()(&'(< 

678=[9 :& -&# 5/$0# *( $(#,%M#.%3& 2$(5($%*#@ ,# 2$/2/$.%3& (&'$( +,-./#0%,#)# 1 #,5#I#0%,#)# 2$()(&'() 1]/ #m#*%*#) 
*-$#&'( ,# )#.#$%5%.#.%3& 1]/ ,# 5($0(&'#.%3& 2-(*( ()'#$ 2$(5($%;,(0(&'( (& (, $#&+/ *( =77d8 # 8d8@ '#, ./0/ *( !=7d8 
# 8d8@ '#, ./0/ *( 877d8 # 8d8@ '#, ./0/ *( 877d! # 877d=7@ '#, ./0/ *( 877dF # 877d[7 + U:]+ ``< H7 

678=^9 >#) ./02/)%.%/&() )( 2-(*(& 2$(2#$#$ ./&5/$0( # 0A'/*/) ./&/.%*/) (& ,# 'A.&%.# 1 2-(*(& ()'#$ (& 5/$0# 
*( -& ,P4-%*/ / -&# ./02/)%.%3& )(.#< U/$ (E(02,/@ ,# ./02/)%.%3& 2-(*( ()'#$ (& 5/$0# *( +$#&-,#*/ / 
0%.$/+$#&-,#*/< ># ?#$%#&'( )( 2-(*( ()'#;%,%M#$ ./&5/$0( # 0A'/*/) ./&/.%*/) (& ,# 'A.&%.#< 

678=_9 >#) ./02/)%.%/&() )( 2-(*(& 2$(2#$#$ ./&5/$0( # 0A'/*/) ./&/.%*/) (& ,# 'A.&%.# 1 2-(*(& ()'#$ (& 5/$0# 
*( -& ,P4-%*/ / -&# ./02/)%.%3& )(.#< >#) ./02/)%.%/&() )( 2-(*(& ()'#;%,%M#$ ./&5/$0( # 0A'/*/) ./&/.%*/) (& ,# H= 
'A.&%.#< 
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678Z79 ># ./02/)%.%3& (&M%0N'%.# *( ,# 2$()(&'( %&?(&.%3& 2-(*( ()'#$ (& .-#,4-%($ 5/$0# #*(.-#*# 2#$# (, -)/@ '#, 
./0/@ 2/$ (E(02,/@ -& .#,*/ *( 5($0(&'#.%3& .$-*/ ./& / )%& ,#) .A,-,#) (,%0%&#*#)@ -& ,%)#*/ .(,-,#$ ./& / )%& $()'/) 
.(,-,#$()@ -&# ./02/)%.%3& (&M%0N'%.# )(0%2-$%5%.#*# / 2-$%5%.#*#@ / -&# .A,-,# B-A)2(*@ ./0/ 5-(&'( *( ,#) (&M%0#)< 

678Z89 ># ./02/)%.%3& (&M%0N'%.# 2-(*( )($ -& +$#&-,#*/ / 2/,?/ )(./@ -& +$#&-,#*/ &/ 2-,?($-,(&'/@ -& ,P4-%*/@ -& 
,P4-%*/ ()'#;%,%M#*/ / -&# (&M%0# 2$/'(+%*# ()'#;%,%M#*#< >#) ./02/)%.%/&() (&M%0N'%.#) ,P4-%*#) 2-(*(&@ 2/$ (E(02,/@ = 
()'#;%,%M#$)( 2/$ #*%.%3& *( ()'#;%,%M#*/$() '#,() ./0/ -& #MT.#$@ -& #,./B/, *( #MT.#$ - /'$/ 2/,%/,@ 1]/ N.%*/ ,N.'%./ - 
/'$/ N.%*/ /$+N&%./ )(+T& 2$/.()/) ()'#;,(.%*/)< 

678Z!9 g ./&'%&-#.%3& )( *#& (E(02,/) *( -)/) 2$(5($%*/) *(, 2/,%2A2'%*/ / ,#) ./02/)%.%/&() *( 2/,%2A2'%*/ *( ,# 
%&?(&.%3&< ># */)%5%.#.%3& *( ,# ./02/)%.%3& *( 2/,%2A2'%*/ *( ,# %&?(&.%3& 1 /'$#) ./&*%.%/&() ;#E/ ,#) 4-( )( -)# ,# 
./02/)%.%3& )( 2-(*(& *('($0%&#$ ;#)N&*/)( (& 0A'/*/) ./&/.%*/) (& ,# 'A.&%.#< 87 

678ZF9 >#) ./02/)%.%/&() #&'($%/$() )/& #*(.-#*#) 2#$# -)#$ (& 2$/.()/) *( ,%.-(5#..%3&@ )#.#$%5%.#.%3& 1]/ 
5($0(&'#.%3&@ 2$(5($%;,(0(&'( (& ,# ./&?($)%3& *(, #,0%*3&@ ()2(.%#,0(&'( 2#$# 2$/*-.%$ E#$#;( 1 2$/*-.'/) *( 
5($0(&'#.%3&@ '#, ./0/ ('#&/,< 

678ZH9 g ./&'%&-#.%3& )( *#& (E(02,/) *( -)/) 2$(5($%*/) *( ,#) ./02/)%.%/&() *( 2/,%2A2'%*/ *( ,# 2$()(&'( %&?(&.%3&< 
># */)%5%.#.%3& *( ,# ./02/)%.%3& *( 2/,%2A2'%*/ *( ,# %&?(&.%3& 1 /'$#) ./&*%.%/&() ;#E/ ,#) 4-( )( -)# ,# ./02/)%.%3& 8= 
)( 2-(*(& *('($0%&#$ ;#)N&*/)( (& 0A'/*/) ./&/.%*/) (& ,# 'A.&%.#< 

J<46563)5*)136)5*)20)80,/0-4*)5*)>21.60:/2030)5*)20)/-8*-./9-)F)0;2/.0./6-*3)/-5134,/02*3)

678Z=9 >#) ?#$%#&'() *( +,-./#0%,#)# *( ,# 2$()(&'( %&?(&.%3& 2/)((& 2$/2%(*#*() ?#,%/)#) 4-( 2($0%'(& -&# ?#$%(*#* 
*( #2,%.#.%/&() %&*-)'$%#,()< :& 2#$'%.-,#$@ ,#) +,-./#0%,#)#) )( 2-(*(& -)#$ (& ,# 5#;$%.#.%3& *( .($?(M#@ ,# 2$/*-..%3& 
*( ('#&/, 1 2$/.()/) *( ./&?($)%3& *(, #,0%*3&< !7 

678ZZ9 >#) ?#$%#&'() *( +,-./#0%,#)# )( 2-(*(& -)#$ 2#$# 2$/.()/) *( #,0%*3&@ (& 2#$'%.-,#$ ,# ./&?($)%3& *(, #,0%*3&@ 
()2(.%#,0(&'( ,# ,%.-(5#..%3& *(, #,0%*3& G?A#)(@ 2/$ (E(02,/@ ,# 2#'(&'( *( ::<jj< &<x F@_8!@=_7@ :U !=![F7 1 :U 
7ZF_7_@ \R __]8_HZ[ 1 \R _Z]!^=Z[@ 4-( )( %&./$2/$#& '/*#) 2/$ ,# 2$()(&'( 2/$ $(5($(&.%#L< D#0;%A& )( ./&'(02,#& 
,#) ./02/)%.%/&() 2#$# 5%&() *( ./&?($)%3& *(, #,0%*3&@ 4-( 2-(*(& ./02$(&*($ #*(0N) *( ,# +,-./#0%,#)# *( ,# 
%&?(&.%3& '#0;%A& -&# #,5#I#0%,#)#@ -&# 2-,-,#&#)# 1]/ -&# 2$/'(#)#< != 

678Z[9 g*(0N)@ ,#) +,-./#0%,#)#) *( ,# %&?(&.%3& )/& 2#$'%.-,#$0(&'( T'%,() (& ,# 2$/*-..%3& *( (*-,./$#&'() 1 ('#&/, 
G?A#)(@ 2/$ (E(02,/@ ,# 2#'(&'( *( ::<jj< &<x =@!F8@78[@ 4-( )( %&./$2/$# 2/$ ,# 2$()(&'( 2/$ $(5($(&.%#L@ '#, ./0/ 
./0;-)'%;,(@ ;(;%*# 1 ('#&/, %&*-)'$%#,@ # 2#$'%$ *( #,0%*3& / +$#&/) (&'($/)< 

678Z^9 :& -&# 5/$0# *( $(#,%M#.%3&@ ,# 2$()(&'( %&?(&.%3& )( $(5%($( # -& -)/ *( ,# +,-./#0%,#)# )(+T& ,# %&?(&.%3& 
2#$# ,# 2$/*-..%3& *( E#$#;( 1]/ -& 2$/*-.'/ *( 5($0(&'#.%3& # 2#$'%$ *( -& 0#'($%#, 4-( ./&'%(&( #,0%*3&< :& -&# F7 
5/$0# *( $(#,%M#.%3&@ (, 0#'($%#, *( #,0%*3& 2-(*( )($ +(,#'%&%M#*/< :& /'$# 5/$0# *( $(#,%M#.%3&@ (, 0#'($%#, *( #,0%*3& 
&/ () +(,#'%&%M#*/< 

U$/.()#0%(&'/ *(, #,0%*3& 

678Z_9 :, #,0%*3& &#'-$#, ./&)%)'( (& +$N&-,/) 0%.$/).32%./) 4-( )/& %&)/,-;,() (& #+-# # '(02($#'-$# #0;%(&'(< 
K-#&*/ )( .#,%(&'# -&# )-)2(&)%3& #.-/)# *( #,0%*3&@ ,/) +$N&-,/) )( B%&.B#& 1 5%&#,0(&'( ()'#,,#&@ *%)2($)#&*/ ,#) F= 
0/,A.-,#) *( #,0%*3& (& ,# )/,-.%3&< g '(02($#'-$#) *( B#)'# #2$/C%0#*#0(&'( =7lK # [=lK@ (, B%&.B#0%(&'/ 2-(*( 
)($ $(?($)%;,(< `%& (0;#$+/@ ./& '(02($#'-$#) 0N) #,'#) (02%(M# -& B%&.B#0%(&'/ %$$(?($)%;,( ,,#0#*/ k+(,#'%&%M#.%3&k< 
J-$#&'( ()'( 2$/.()/ *( k+(,#'%&%M#.%3&k B#1 -& #-0(&'/ *$N)'%./ *( ,# ?%)./)%*#*< :, #,0%*3& +$#&-,#*/ 4-( )( ?# # 
2$/.()#$ 2-(*( )($ -& #,0%*3& #,'#0(&'( $(5%&#*/ *( .#,%*#*@ 2$(5($%;,(0(&'( #, 0(&/) -& _7h@ #, 0(&/) -& _=h@ #, 
0(&/) -& _[h / #, 0(&/) -& __@=h 2-$/ / 2-(*( )($ -& 0#'($%#, 4-( ./&'%(&( #,0%*3& 0N) .$-*/ 4-( ./02$(&*( H7 
+$#&/) (&'($/) G2/$ (E(02,/@ 0/,%*/)L 4-( %&.,-1(& 5$#..%/&() &/ #0%,N.(#) '#,() ./0/ $()%*-/) *( +($0(& 1 5%;$#)< 
># 0#'($%# 2$%0#@ '#, ./0/ +$#&/) (&'($/)@ )( 2-(*( $(*-.%$ (& '#0#m/ *( 2#$'P.-,#@ 2/$ (E(02,/@ 2/$ 0/,%(&*#@ 2#$# 
#;$%$ ,# ()'$-.'-$# 1 2($0%'%$ -& 2$/.()#0%(&'/ #*%.%/&#,< :& ,# 0/,%(&*# (& )(./ )( 0-(,(& 1 -)#& +$#&/) (&'($/)< ># 
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#2$/C%0#*#0(&'( 87 0%&-'/) # = B/$#)@ 'P2%.#0(&'( *-$#&'( 8I! B/$#)< :, 2Q () *( (&'$( H 1 [@ '#, ./0/ (&'$( =@= 1 
Z@!< U#$# #)(+-$#$ ,# ()'#;%,%*#* 32'%0# *( ,# (&M%0# ;#E/ ()'#) ./&*%.%/&()@ )( 2-(*( #m#*%$ /2.%/&#,0(&'( .#,.%/ 
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)%0-,'N&(#0(&'( / 2/$ )(2#$#*/< 

R$+#&%)0/) 5($0(&'#*/$() = 

67!8_9 :, 'A$0%&/ k/$+#&%)0/ 5($0(&'#*/$k )( $(5%($( # .-#,4-%($ /$+#&%)0/@ %&.,-%*/) /$+#&%)0/) ;#.'($%#&/) 1 
5T&+%./)@ '#,() ./0/ ,(?#*-$#) 1 B/&+/) 5%,#0(&'/)/)@ #*(.-#*/) 2#$# 2$/*-.%$ -& 2$/*-.'/ *( 5($0(&'#.%3& *()(#*/< 
>/) /$+#&%)0/) 5($0(&'#*/$() #*(.-#*/) )/& .#2#.() *( 5($0(&'#$@ () *(.%$@ ./&?($'%$@ #MT.#$() 5($0(&'#;,()@ '#,() 
./0/ #$#;%&/)#@ 5$-.'/)#@ +,-./)#@ 0#,'/)#@ 0#&/)# / C%,/)#@ *%$(.'# / %&*%$(.'#0(&'( (& (, 2$/*-.'/ *( 5($0(&'#.%3& 
*()(#*/< 87 

67!!79 :E(02,/) *( /$+#&%)0/) 5($0(&'#*/$() %&.,-1(& /$+#&%)0/) 5T&+%./) '#,() ./0/ ,(?#*-$#)< >#) ,(?#*-$#) 
2$(5($%*#) %&.,-1(& .(2#) *( =/33,/$+.-3#!@ (& 2#$'%.-,#$ =/33,/$+.-3#!) 3#$#6&!&/# / =/33,/$+.-3#!) (6/$(.O 
.(2#) *( 5&3,&/@ (& 2#$'%.-,#$ 5&3,&/)!0&"&0&! '#,() ./0/ 5&3,&/)!0&"&0&! KS` =[[F / 5&3,&/)"/!0+$&!O .(2#) *( D/47&7/@ 
(& 2#$'%.-,#$ D/47&7/)/$/1&4+H#$.#40/4!@ D/47&7/)1+&7&4&&@ D/47&7/)7&77#4!&&@ D/47&7/)!,#,/0/#@ D/47&7/)!+4+$#4!&!@ 
D/47&7/) 0$+"&3/'&! / D/47&7/) (0&'&!< R'$/) /$+#&%)0/) 5($0(&'#*/$() %&.,-1(& .(2#) *( @/4!#4('/@ (& 2#$'%.-,#$ 8= 
@/4!#4('/) /4+./'/ / @/4!#4('/) "+'-.+$",/O .(2#) *( E'(-6#$+.-3#!@ (& 2#$'%.-,#$ E'(-6#$+.-3#!) H$/%&'&! / 
E'(-6#$+.-3#!)./$;&/4(!O 1 .(2#) *( =3,&9+!/33,/$+.-3#!@ (& 2#$'%.-,#$ =3,&9+!/33,/$+.-3#!)"+.1#< 

67!!89 >/) /$+#&%)0/) 5($0(&'#*/$() ;#.'($%#&/) 2$(5($%*/) %&.,-1(& .(2#) *( A!3,#$&3,&/@ (& 2#$'%.-,#$ A!3,#$&3,&/)
3+'&@ .(2#) *( N-.+.+4/!@ (& 2#$'%.-,#$ N-.+.+4/!).+1&'&!@ .(2#) *( N-.+1/30#$@ (& 2#$'%.-,#$ N-.+1/30+$)"/'./#@ 
.(2#) *( E'#1!&#''/ (& 2#$'%.-,#$ E'#1!&#''/)+;-0+3/@ .(2#) *( M#(3+4+!0+3@ (& 2#$'%.-,#$ M#(3+4+!0+3).#!#40#$+&7#!@ !7 
.(2#) *( D'+!0$&7&(.@ (& 2#$'%.-,#$ D'+!0$&7&(.)1(0-$&3(.@ .(2#) *( A40#$+1/30#$@ (& 2#$'%.-,#$ A40#$+1/30#$)/#$+%#4#!@ 
1 .(2#) *( 2,#$.+/4/#$+1/30#$@ (& 2#$'%.-,#$ 2,#$.+/4/#$+1/30#$ Si8>8 Gg22,< W%.$/;%/,< S%/'(.B< [[d Z8I^ZL@ 
2,#$.+/4/$+1/30#$) #0,/4+'&3(!@ 2,#$.+/4/#$+1/30#$) ./0,$/4&& / 2,#$.+/4/#$+1/30#$) 0,#$.+!/33,/$+'-0&3(.< 
D#0;%A& )( 2$(?((& .(2#) *( M/30+1/3&''(!@ #)P ./0/ ,#) .(2#) *( D+$-4#1/30#$&(.) %'(0/.&3(. <@ ?/3&''(!)
0,#$.+%'(3+!&7/&!(! 1 *#+1/3&''(!)0,#$.+%'(3+!&7/!&(!< != 

67!!!9 :& -& #)2(.'/@ (, /$+#&%)0/ 5($0(&'#*/$ () -& /$+#&%)0/ 5($0(&'#*/$ *( #MT.#$() KZ@ '#, ./0/ -&# .(2# *(@ 
2/$ (E(02,/@ =/33,/$+.-3#!)3#$#6&!&/#< 

67!!F9 :& -& #)2(.'/@ (, /$+#&%)0/ 5($0(&'#*/$ () -& /$+#&%)0/ 5($0(&'#*/$ *( #MT.#$() K=@ '#, ./0/ -&# .(2# *(@ 
2/$ (E(02,/@ =/33,/$+.-3#!)3#$#6&!&/#< 

67!!H9 :& -& #)2(.'/@ (, /$+#&%)0/ 5($0(&'#*/$ )( #m#*( #, 0(*%/ *( 5($0(&'#.%3& *( 0/*/ 4-( (, $(.-(&'/ 2/$ 0, F7 
*( 0(*%/ *( 5($0(&'#.%3& *(, /$+#&%)0/ 5($0(&'#*/$ ?%#;,(@ '#, ./0/ -&# ,(?#*-$#@ ()'A (& (, $#&+/ *( 87= # 878!@ 
2$(5($%;,(0(&'( *( 87[ # 8787@ ()2(.%#,0(&'( #2$/C%0#*#0(&'( =C87[< 

67!!=9 ># ,(?#*-$# () (, /$+#&%)0/ 5($0(&'#*/$ 2$(5($%*/ 2#$# ,# 5($0(&'#.%3& *( ('#&/,< `( 2$(5%($(& .(2#) *( 
=/33,/$+.-3#!@ ()2(.%#,0(&'( .(2#) *( ,#) ()2(.%() =/33,/$+.-3#!) 3#$#6&!&/#@ 2$(5($%;,(0(&'( .(2#) 4-( )/& 
$()%)'(&'() # #,'/) &%?(,() *( ('#&/,@ () *(.%$@ B#)'#@ 2/$ (E(02,/@ #2$/C%0#*#0(&'( -& 87@ 8!@ 8= / !7 h ?/,< / 0N) *( F= 
('#&/,< 

67!!Z9 :& -& #)2(.'/@ ,# ,(?#*-$# 4-( -'%,%M# K= () -&# .(2# *( =/33,/$+.-3#!) 3#$#6&!&/# *%?-,+#*# (& \R 
!77H]7^=Z![< 

67!![9 :& -& #)2(.'/@ (, /$+#&%)0/ 5($0(&'#*/$ () -&# .A,-,# 0%.$/;%#&# (-.#$%3'%.# K= '$#'#*# (& \R !787]7[H=[[ 
Gc(*#,./L< H7 

67!!^9 :& -& #)2(.'/@ (, /$+#&%)0/ 5($0(&'#*/$ () -&# .A,-,# (-.#$%/'# K= '$#&)5/$0#*# .#2#M *( %)/0($%M#$ 
*%$(.'#0(&'( C%,/)# # ,# C%,/)# *%?-,+#*# (& j  ̀!77^]778HZ!7< 
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67!!_9 :& -& #)2(.'/@ (, /$+#&%)0/ 5($0(&'#*/$ () -&# .A,-,# 5($0(&'#*/$# *( #MT.#$() K= *%?-,+#*# (& \R 
!77_]87_ZFF< 

67!F79 >#) ,(?#*-$#) *%)2/&%;,() ./0($.%#,0(&'( %&.,-1(& >cY `gI8@ >cY SiI8@ >cY U:I! 1 >cY KgDI8 G*%)2/&%;,() 
*( >cY S$#M%,L@ ,(?#*-$#) X:J `DgX{ 1 :DQgcR> X:J{ G*%)2/&%;,() *( Y($0(&'%)]>()#55$(@ ::<jj<L@ Yg>b 
G*%)2/&%;,( *( Y,(%).B0#&&q) u(#)'@ ::<jj<L@ ,(?#*-$# 5$().# DQ:XWR`gKK{ 1 `jU:X`DgXD G*%)2/&%;,() *( = 
:'B#&/, D(.B&/,/+1@ \b@ ::<jj<L@ SbRY:XW gYD 1 nX G*%)2/&%;,() *( cgSK I c/$'B g0($%.#& S%/2$/*-.') 
K/$2/$#'%/&@ ig@ ::<jj<L@ i:XD `DXgcJ G*%)2/&%;,( *( i($' `'$#&* gS@ `-(.%#L 1 Y:XWbR> G*%)2/&%;,( *( J`W 
`2(.%#,'%()L< 

67!F89 :, /$+#&%)0/ 5($0(&'#*/$ .#2#M *( 2$/*-.%$ -& 2$/*-.'/ *( 5($0(&'#.%3& *()(#*/ # 2#$'%$ *( #MT.#$() 
5($0(&'#;,() )( .-,'%?# 2$(5($%;,(0(&'( ;#E/ ./&*%.%/&() 2$(.%)#) ./& -&# ?(,/.%*#* *( .$(.%0%(&'/ 2#$'%.-,#$< K-#&*/ 87 
(, /$+#&%)0/ 5($0(&'#*/$ )( %&'$/*-.( (&])( #m#*( #, 0(*%/ *( 5($0(&'#.%3&@ (, /$+#&%)0/ 5($0(&'#*/$ %&/.-,#*/ 2#)# 
2/$ -& &T0($/ *( 2#)/)< b&%.%#,0(&'( &/ )( 2$/*-.( .$(.%0%(&'/< :)'( 2($%/*/ )( *(&/0%&# ,# k5#)( ,#'(&'(k 1 )( 2-(*( 
./&)%*($#$ -& 2($%/*/ *( #*#2'#.%3&< J-$#&'( ,# 5#)( )%+-%(&'(@ *(&/0%&#*# ,# k5#)( (C2/&(&.%#,k@ ,# ?(,/.%*#* *( 
.$(.%0%(&'/ #-0(&'# +$#*-#,0(&'(< D$#) -& 2($%/*/ *( .$(.%0%(&'/ 0NC%0/@ ,# ?(,/.%*#* .()# 1 (, /$+#&%)0/ 
5($0(&'#*/$ (&'$# (& ,# k5#)( ()'#.%/&#$%#k< D$#) -& 2($%/*/ *( '%(02/ #*%.%/&#,@ (, /$+#&%)0/ 5($0(&'#*/$ (&'$# (& ,# 8= 
k5#)( *( 0-($'(k@ (& ,# 4-( *().%(&*( (, &T0($/ *( .A,-,#) ?%#;,()< 

Y($0(&'#.%3& 

67!F!9 >#) ./&*%.%/&() *( 5($0(&'#.%3& )( *('($0%&#& (& 5-&.%3& *(@ 2/$ (E(02,/@ (, '%2/ *( 0#'($%#, ?(+('#,@ ,/) 
#MT.#$() 5($0(&'#;,() *%)2/&%;,()@ (,],/) /$+#&%)0/G)L 5($0(&'#*/$G()L 1]/ (, 2$/*-.'/ *( 5($0(&'#.%3& *()(#*/< j&# 
2($)/&# (C2($'# (& ,# 'A.&%.# 2-(*( *('($0%&#$ 5N.%,0(&'( ,#) ./&*%.%/&() *( 5($0(&'#.%3& #*(.-#*#)< ># 5($0(&'#.%3& !7 
)( 2-(*( $(#,%M#$ (& ./&*%.%/&() -)#*#) *( 5/$0# ./&?(&.%/&#,< >/) 2$/.()/) *( 5($0(&'#.%3& 2$(5($%*/) )/& ,/) 
2$/.()/) #&#($3;%./)< 

67!FF9 U/$ (E(02,/@ )( 2-(*(& $(#,%M#$ 5($0(&'#.%/&() # '(02($#'-$#) '#& #,'#) ./0/ [=lK@ 2/$ (E(02,/@ (&'$( H7I
[7lK@ '#, ./0/ (&'$( =7IZ7lK< `%& (0;#$+/@ '#0;%A& )( ./&/.(& ;#.'($%#) ./& -&# '(02($#'-$# 32'%0# 
)%+&%5%.#'%?#0(&'( %&5($%/$ B#)'# #,$(*(*/$ *( ,# '(02($#'-$# #0;%(&'( G#,$(*(*/$ *( !7lKL< `( 2-(*(& (&./&'$#$ != 
(E(02,/) *( /$+#&%)0/) 5($0(&'#*/$() #*(.-#*/) (& ,# )(..%3& #&'($%/$ k/$+#&%)0/) 5($0(&'#*/$()k< 

67!FH9 U#$# ,# 2$/*-..%3& *( ('#&/, -)#&*/ ,(?#*-$#@ ,# 5($0(&'#.%3& 2-(*( )(+-%$ *-$#&'( !H # _Z B/$#)@ (& 2#$'%.-,#$@ 
*-$#&'( F= # Z7 B/$#)< :& -& #)2(.'/@ ,# 5($0(&'#.%3& )( $(#,%M# # -&# '(02($#'-$# (&'$( !7 1 H7lK@ 2$(5($%;,(0(&'( 
*( !Z # FHlK@ (& 2#$'%.-,#$ #,$(*(*/$ *( F!lK< :& -& #)2(.'/@ (, 2Q () *( 2Q F # Z@ 2$(5($%;,(0(&'( #,$(*(*/$ *( 2Q H 
# =< F7 

67!F=9 R'$/) 2$/*-.'/) *( 5($0(&'#.%3& )( 2-(*(& 5($0(&'#$ # '(02($#'-$#) 4-( ,# 2($)/&# (C2($'# (& ,# 'A.&%.# )#;( 
4-( )/& #*(.-#*#) 2#$# (, /$+#&%)0/ 5($0(&'#*/$ (& .-()'%3&< 

67!FZ9 ># 5($0(&'#.%3& )( $(#,%M# 'P2%.#0(&'( # -& 2Q (& (, $#&+/ *( (&'$( F 1 [@ 2$(5($%;,(0(&'( *( 2Q F@= # Z@ '#, 
./0/ #,$(*(*/$ *( 2Q =< >#) 5($0(&'#.%/&() ()'N& (& .-$)/ 'P2%.#0(&'( *-$#&'( ZI_Z B/$#)< 

67!F[9 >/) 2$/.()/) *( ,# %&?(&.%3& )( 2-(*(& $(#,%M#$ ./0/ -& 2$/.()/ 2/$ ,/'() / ./0/ -&/ ./&'%&-/< >#) F= 
5($0(&'#.%/&() )( 2-(*(& $(#,%M#$ (& -& )%)'(0# *( -,'$#5%,'$#.%3& */&*( ,# 5$#..%3& $('(&%*# )( 0#&'%(&( (& .%$.-,#.%3& 
(& 2$()(&.%# *( )3,%*/)@ #+-# 1 (, /$+#&%)0/ 5($0(&'#*/$@ 1 */&*( (, 2($0(#'/ () (, ,P4-%*/ 4-( ./&'%(&( (, 2$/*-.'/ 
*( 5($0(&'#.%3& *()(#*/< `( ./&'(02,#& '#0;%A& ,/) 0A'/*/)]2$/.()/) $(#,%M#*/) (& $(#.'/$() *( 0(0;$#&# 
./&'%&-/) ./& 0(0;$#&#) *( -,'$#5%,'$#.%3& 1 */&*( ,# 5$#..%3& $('(&%*# )( 0#&'%(&( (& .%$.-,#.%3& (& 2$()(&.%# *( 
)3,%*/)@ #+-# 1 (,],/) /$+#&%)0/G)L 5($0(&'#*/$()@ 1 */&*( (, 2($0(#'/ () (, ,P4-%*/ 4-( ./&'%(&( (, 2$/*-.'/ *( H7 
5($0(&'#.%3&< 

67!F^9 D$#) ,# 5($0(&'#.%3&@ (, /$+#&%)0/ 5($0(&'#*/$ 2-(*( )(2#$#$)( *( ,# )-)2(&)%3& 5($0(&'#*# 1 $(.%.,#$)(< 
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W(*%/ *( 5($0(&'#.%3& 

67!F_9 ># (C2$()%3& k0(*%/) *( 5($0(&'#.%3&k / k0(*%/ *( 5($0(&'#.%3&k )( $(5%($( #, (&'/$&/ */&*( )( $(#,%M# ,# 
5($0(&'#.%3& 1 ./02$(&*( (, )-)'$#'/ *( 5($0(&'#.%3&@ () *(.%$@ ,# 5-(&'( *( .#$;/B%*$#'/) 4-( 0('#;/,%M# (,],/) 
/$+#&%)0/G)L 5($0(&'#*/$G()L< 

67!H79 :, 0(*%/ *( 5($0(&'#.%3& 2-(*( ./02$(&*($ /'$/) &-'$%(&'() 1 2$/0/'/$G()L *(, .$(.%0%(&'/ 2#$# (,],/) = 
/$+#&%)0/G)L 5($0(&'#*/$G()L< >/) &-'$%(&'() 1 2$/0/'/$() *(, .$(.%0%(&'/ )( -)#& #02,%#0(&'( (& ,# 'A.&%.# *( ,# 
5($0(&'#.%3& ( %&.,-1(& 5-(&'() *( &%'$3+(&/@ '#, ./0/ (, #0/&P#./O ?%'#0%&#) 1 0%&($#,()@ / ./0;%&#.%/&() *( ,/) 
0%)0/)< 

X(.-2($#.%3& 

67!H89 J()2-A) *( ,# 5($0(&'#.%3&@ (, 2$/*-.'/ *( 5($0(&'#.%3& )( 2-(*( )(2#$#$ *(, 0(*%/ *( 5($0(&'#.%3&< :, 0(*%/ 87 
*( 5($0(&'#.%3& )( 2-(*( *()'%,#$ 2#$# (C'$#($ (, 2$/*-.'/ *( 5($0(&'#.%3& *()(#*/ / (, 2$/*-.'/ *( 5($0(&'#.%3& 
*()(#*/ 2-(*( (C'$#($)( *(, 0(*%/ *( 5($0(&'#.%3& 0(*%#&'( 'A.&%.#) *( 0%.$/5%,'$#.%3& / 5%,'$#.%3& 2/$ 0(0;$#&#< 
g,'($&#'%?#0(&'(@ (, 2$/*-.'/ *( 5($0(&'#.%3& )( 2-(*( $(.-2($#$ 2/$ #$$#)'$( ./& ?#2/$< WA'/*/) 2#$# ,# $(.-2($#.%3& 
)( ./&/.(& (& ,# 'A.&%.#< 

:&M%0#) 8= 

67!H!9 >#G)L (&M%0#G)L 1 ,/) 2/,%2A2'%*/) *().$%'/) # ./&'%&-#.%3& *(;(& -)#$)( (& -&# k.#&'%*#* (5%.#Mk (& 2$/.()/) 
*( ,# 2$()(&'( %&?(&.%3&< 

g,5#I#0%,#)#) 

67!HF9 `( 2-(*( -)#$ .-#,4-%($ #,5#I#0%,#)#@ '#, ./0/ *( /$%+(& 5T&+%./@ ;#.'($%#&/ / ?(+('#,< :& -& #)2(.'/ 2$(5($%*/@ 
,# #,5#I#0%,#)# () -&# #,5#I#0%,#)# N.%*#@ 2/$ (E(02,/@ -&# #,5#I#0%,#)# 5T&+%.# N.%*# / ;#.'($%#&# N.%*#< :, 'A$0%&/ !7 
k#,5#I#0%,#)# N.%*#k )%+&%5%.# -&# #,5#I#0%,#)# G:K F<!<8<8L 4-(@ #m#*%*# (& -&# .#&'%*#* (5%.#M@ '%(&( -&# #.'%?%*#* 
32'%0# # -& 2Q (& (, $#&+/ *( F # [@ 2$(5($%;,(0(&'( *( F@= # Z@ / 0N) 2$(5($%;,(0(&'( *( HI=< 

g,5#I#0%,#)#) ;#.'($%#&#) 

67!HH9 j&# #,5#I#0%,#)# 2#$# -)#$ (& ,# 2$()(&'( %&?(&.%3& 2-(*( )($ -&# #,5#I#0%,#)# ;#.'($%#&#@ 2/$ (E(02,/@ *($%?#*# 
*( ?/3&''(!< :& -& #)2(.'/ 2$(5($%*/@ ,# #,5#I#0%,#)# *( ?/3&''(! )( *($%?# *( -&# .(2# *( ?/3&''(!)/.-'+'&K(#H/3&#4!@ != 
?/3&''(!)'&3,#4&H+$.&!@ ?/3&''(!)!0#/$+0,#$.+",&'(! / ?/3&''(!)!(10&'&!@ 2($/ '#0;%A& )( 2-(*( *($%?#$ *( /'$# ?/3&''(! )2< 

67!H=9 >/) (E(02,/) ()2(.P5%./) *( #,5#I#0%,#)#) %&.,-1(& ,# #,5#I#0%,#)# *( ?/3&''(!)/.-'+'&K(#H/3&#4! *( `:a bJ cRd 
= (& \R __]8_HZ[@ ,# #,5#I#0%,#)# *( ?/3&''(!)'&3,#4&H+$.&! *( `:a bJ cRd H (& \R __]8_HZ[ 1 ,# #,5#I#0%,#)# *( 
?/3&''(!)!0#/$+0,#$.+",&'(! *( `:a bJ cRd F (& \R __]8_HZ[ G'/*#) ,#) )(.-(&.%#) )( %&./$2/$#& 2/$ ,# 2$()(&'( 2/$ 
$(5($(&.%#L< :& -& #)2(.'/@ ,# #,5#I#0%,#)# 2-(*( )($ -&# (&M%0# ./& -& +$#*/ *( %*(&'%*#* *( #, 0(&/) -& Z7h@ 2/$ F7 
(E(02,/@ #, 0(&/) -& [7h@ #, 0(&/) -& ^7h@ #, 0(&/) -& _7h@ #, 0(&/) -& _=h@ #, 0(&/) -& _Zh@ #, 0(&/) -& 
_[h@ #, 0(&/) -& _^h / #, 0(&/) -& __h ./& .-#,4-%($# *( ,#) )(.-(&.%#) 0/)'$#*#) (& `:a bJ cR`d F@ H / =@ 
$()2(.'%?#0(&'(@ (& \R __]8_HZ[< 

67!HZ9 ># #,5#I#0%,#)# *( ?/3&''(! '#0;%A& 2-(*( )($ -&# ?#$%#&'( 1]/ -& BP;$%*/@ ()2(.%#,0(&'( -&# *().$%'# (& 
.-#,4-%($# *( \R _Z]!F^[F@ \R _Z]!F^[H@ \R _[]H8!8F@ \R __]8_HZ[@ \R 77]Z77=_ 1 \R 7!]87F== G'/*/) ,/) F= 
*/.-0(&'/) )( %&./$2/$#& 2/$ ,# 2$()(&'( 2/$ $(5($(&.%#L< `( *%?-,+#& ?#$%#&'() *( #,5#I#0%,#)# ()2(.P5%.#) (& ,#) 
2#'(&'() *( ::<jj< c/)< Z@7_F@=Z!@ Z@8^[@=[Z 1 Z@!_[@7F^ G2/$ ,# 2$()(&'( %&./$2/$#*#) 2/$ $(5($(&.%#L ( %&.,-1(& 
?#$%#&'() *( #,5#I#0%,#)# *( ?/3&''(!)!0#/$+0,#$.+",&'(! G#,5#I#0%,#)# S`iL ./& -&# *(,(.%3& *( -&/ / */) #0%&/N.%*/) 
(& ,#) 2/)%.%/&() X8[_ # i8^!@ 2$(5($%;,(0(&'( -&# *(,(.%3& */;,( *%?-,+#*# (& \R _Z]!F^[F I?A#)(@ 2/$ (E(02,/@ 
2N+%&# !7@ ,P&(#) 8I87 G2/$ ,# 2$()(&'( %&./$2/$#*# 2/$ $(5($(&.%#L@ 2$(5($%;,(0(&'( ./$$()2/&*%(&'( # *(,'#G8^8I8^!L H7 
(& ./02#$#.%3& ./& ,# )(.-(&.%# *( #0%&/N.%*/) *( ,# #,5#I#0%,#)# *( ?/3&''(!)!0#/$+0,#$.+",&'(! (C2-()'# (& ,# `:a 
bJ cRd F *%?-,+#*# (& \R __]8_HZ[ / ,# *(,(.%3& *( ,/) #0%&/N.%*/) X8[_ 1 i8^7 -)#&*/ ,# `:a bJ cRd F *( \R 
__]8_HZ[ 2#$# ,# &-0($#.%3& G$(5($(&.%# 4-( )( %&./$2/$# 2/$ ,# 2$()(&'( 2/$ $(5($(&.%#L< :& -& #)2(.'/ 2$(5($%*/@ ,# 
#,5#I#0%,#)# )( *($%?# *( ?/3&''(!)!0#/$+0,#$.+",&'(!< ># #,5#I#0%,#)# *( ?/3&''(!)!0#/$+0,#$.+",&'(! 2-(*( )($ -&# 
)#,?#E( 0#*-$# / -&# ?#$%#&'( 0#*-$# *( ,# 0%)0#< >#) #,5#I#0%,#)#) *( ?/3&''(!)!0#/$+0,#$.+",&'(! 0#*-$#) 2-(*(& H= 
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Vig!^7 D![8` e aF8^\ e XH87a ZH Z= [H [@! 87H 

Vig!^8 D![8" e aF8^Y e XH87Q Z^ =Z Z[ [@! _Z 

VigFHH >[[g e D!8_J )]* _^ [Z [@! )]* 

VigFF[ >[[g e `F7F: )]* _^ _= [@8 )]* 

:E(02,/ Fd #2,%.#.%3& *( ?#$%#&'() *( i'IgWi (& (, 2$/.()/ *( ``Y ./&?(&.%/&#, 2#$# ,# 2$/*-..%3& *( ('#&/, 

67FFZ9 D/*/) ,/) '$#'#0%(&'/) )( (?#,-#$/& 0(*%#&'( -& (&)#1/ 2(4-(m/ *( = +< J( .#*# '$#'#0%(&'/ )( ./$$%($/& '$() 
$A2,%.#)< U#$# (, #&N,%)%) )( -)3 0/)'/ *( 0#PM ,%.-#*/ -)#&*/ -&# ./02/)%.%3& (&M%0N'%.# (C2($%0(&'#, 4-( %&.,-1( 87 
-&# #,5#I#0%,#)#@ -&# +,-./#0%,#)# 1 -&# 2$/'(#)#@ */&*( ,# #,5#I#0%,#)# )( 2-(*( )(,(..%/&#$ *(, +$-2/ *( ?#$%#&'() 
*( #,5#I#0%,#)# *( ?/3&''(!)!0#/$+0,#$.+",&'(!d 

b8^8sei8^!sec8_FYe:8!_"ef8[[>eX8[_:O / 
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H=

b8^8sei8^!sec8_FYe"=_gea^_Xe:8!_"ef8[[>eX8[_:eQ!7^uef!!7Uec!!H>ea!=H`O / 

b8^8sei8^!sec8_FY e"=_gea^_Xe :8!_"e f8[[>e X8[_:e a!=H`e W!^H"O / 

b8^8sei8^!sec8_FYe:8!_"ef8[[>eX8[_:ef!!7Uec!!H>e`!H!aea!=H` G-)#&*/ ,# `:a bJ cRd F 
*%?-,+#*# (& \R __]8_HZ[ 2#$# ,# &-0($#.%3&LO 

,# 2$/'(#)# )( 2-(*( )(,(..%/&#$ *( ,# 2$/'(#)# *%?-,+#*# (& ,# `:a bJ cRd 8F (& \R!78!]7^^F7F / -&# = 
?#$%#&'( *( 2$/'(#)# *( ,# 0('#,/2$/'(#)# *( 2,#$.+/!3(!)/($/40&/3(! *%?-,+#*# (& \R !788]7[!8_8 ./& 
,#) 0-'#.%/&() )%+-%(&'()d 

J[_>e`^[Ueg88!UeJ8H!>O 

J[_>e`^[UeJ8H!>O / 

g![fe J[_>e u^!Ye`^[ieJ87HUeg88!Ueg8!Z"eJ8H!>O 87 

1 ,# +,-./#0%,#)# )( )(,(..%/&# *( -&# ?#$%#&'( *(, 5#4&3&''&(.)+;/'&3(. *().$%'/ (& \R !78F]7FZ=!Z< 

67FF[9 :, 0/)'/ )( )-2,(0(&'3 ./& F 220 *( 2(&%.%,%&# 1 8777 220 *( -$(#< :, 2Q *( ()'# )-)2(&)%3& )( #E-)'3 # =@7 
./& Q!`RH #, H7h@ 1 )( 0%*%($/& ,/) )3,%*/) '/'#,() *(, 0/)'/ ./0/ -& !^@Hh< g2$/C%0#*#0(&'( = + *( ()'# )-)2(&)%3& 
)( #m#*%($/& # -& '-;/ *( 2/,%2$/2%,(&/ *( 8= 0,< >/) '-;/) )( 2$(2#$#$/& '#,#*$#&*/ -& #+-E($/ *( 8]F! 2-,+#*#) 1 
,/) '-;/) ?#.P/) )( 2()#$/& (&'/&.() #&'() *( #m#*%$ ,# )-)2(&)%3& *( 0#PM< >/) '-;/) )( 2()#$/& *( &-(?/ *()2-A) 8= 
*( #m#*%$ (, 0/)'/ 2#$# *('($0%&#$ (, 2()/ (C#.'/ *( 0/)'/ (& .#*# '-;/< K#*# '-;/ )( */)%5%.3 ./& ,# */)%) $(#, *( 
(&M%0# (& 5-&.%3& *(, 2()/ (C#.'/ *( )-)2(&)%3& *( 0#PM (& .#*# '-;/< ># */)%) *( (&M%0# 2#$# .#*# '$#'#0%(&'/ )( 
(&-0($3 (& ,# '#;,# F@ 1 ,#) ?#$%#&'() *( ,# i'IgWi *( ,# %&?(&.%3& (?#,-#*#) (& ()'( ()'-*%/ )( (&-0($#$/& (& ,# 
'#;,# H@ 1 ,# U)IgWi )#,?#E( G-&# +,-./#0%,#)# *( 5-34+"+$(!)!/4%(&4#(! *%?-,+#*# (& \R!788]7ZZ=[Z ./0/ ,# `:a 
bJ cRd HL@ i)IgWi G-&# +,-./#0%,#)# *( *'+#+",-''(.)!#"&/$&(. *%?-,+#*# (& \R!788]7Z^^7F ./0/ ,# `:a bJ cRd !7 
!L 1 D.IgWi G-&# +,-./#0%,#)# *( 2$/.#0#!)3&4%('/0/ *%?-,+#*# (& \R!77Z]7Z_!^_ ./0/ ,# `:a bJ cRd !L )( -)#$/& 
./0/ ./&'$/,()< J()2-A)@ ,/) '-;/) )( */)%5%.#$/& ./& 877 �, *( 2$/2#+#*/ *( ,(?#*-$# # #,$(*(*/$ *( = + *( 0/)'/ 
*( 0#PM 1 ,-(+/ )( %&.-;#$/& (& -& #+%'#*/$ *( #%$( B-0%*%5%.#*/ # F!lK 2#$# ,# ``Y G)#.#$%5%.#.%3& 1 5($0(&'#.%3& 
)%0-,'N&(#)L< `( '/0#$/& 0-()'$#) '$#) =F B/$#) *( 5($0(&'#.%3& 2#$# (, #&N,%)%) *( QU>K< ># 2$(2#$#.%3& *( QU>K 
./&)%)'%3 (& *('(&($ ,# $(#..%3& #m#*%(&*/ =7 0%.$/,%'$/) *( Q!`RH #, H7h@ .(&'$%5-+#$ 1 5%,'$#$ # '$#?A) *( -& 5%,'$/ *( != 
7@H= 0%.$30('$/)< >#) 0-()'$#) )( #,0#.(&#$/& # HlK B#)'# (, #&N,%)%)< `( -)3 (, )%)'(0# *( QU>K g+%,(&'{ 8877 
#./2,#*/ ./& -& *('(.'/$ Xb 2#$# *('($0%&#$ ,# ./&.(&'$#.%3& *( ('#&/, 1 /,%+/)#.N$%*/)< ># ./,-0&# *( )(2#$#.%3& 
5-( ,# ./,-0&# *( (C.,-)%3& %3&%.# #0%&(C QUnI^[Q GF77 00 C [@^ 00L *( S%/X#*{< 

D#;,# F< J/)%) *( (&M%0# 2#$# .#*# '$#'#0%(&'/ 

 D$#'#0%(&'/ gWi@ �+ U:]+ `` 

8 gWi@ H7 �+]+ H7 

! gWi@ == �+]+ == 

F gWi@ [7 �+]+ [7 

D#;,# H< >%)'# *( ?#$%#&'() *( i'IgWi (?#,-#*#) (& ,# ``Y ./&?(&.%/&#,< Vig7_^ $(2$()(&'# ,# +,-./#0%,#)# F7 
2#$(&'#, -)#*# (& ()'( ()'-*%/< `( *%?-,+# (& ,# 2$()(&'( ./0/ ,# `:a bJ cRd !< 

!-V/:0

8 Vig7_  ̂

! Vig!H= 

F Vig!=8 

H Vig!== 

= Vig!^F 
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HZ

Z Vig!^[ 

[ Vig!_Z 

^ VigF87 

X()-,'#*/)d 

67FF^9 >/) $()-,'#*/) *(, #&N,%)%) *( QU>K )( $()-0%($/& (& ,# 5%+-$# 8< ># */)%) *( (&M%0# (& (, (E( C 5-( gij]+ ``@ 
G`` � )3,%*/) )(./)L@ 4-( )( ./&?%$'%3 # 2#$'%$ *( -&# */)%) *( 2$/'(P&# (&M%0N'%.# *( �+]+ `` (& ,# '#;,# F 1 ,# #.'%?%*#* 
()2(.P5%.# *( .#*# gWi G+,-./#0%,#)#L< >/) $()-,'#*/) 0/)'$#$/& 4-( ,#) ?#$%#&'() *( i'IgWi Vig!H=@ Vig!=8@ 
Vig!==@ Vig!^F@ Vig!^[@ Vig!_Z 1 VigF87 '/*#) )-2($#$/& # ,#) gWi )#,?#E() *(, ()'-*%/< = 

:E(02,/ Hd 2$-(;# *( )#.#$%5%.#.%3& *( Vig!^[ 

67FF_9 `( *%)/,?%3 2/,?/ *( 0#,'/*(C'$%&# *( ,# ,%.-(5#..%3& *( #,0%*3& *( 0#PM (& #+-# 0%(&'$#) )( .#,(&'#;# 2#$# 
B#.($ -&# )-)2(&)%3& *( #,0%*3& ./& -& F=@Zh *( )3,%*/) )(./)< :, ./&'(&%*/ )3,%*/ *( ,# )-)2(&)%3& )( 0%*%3 
-'%,%M#&*/ ,# 0(*%.%3& *(, P&*%.( *( $(5$#..%3&@ 4-( %&*%.3 -& 8@F_=7F< ># )-)2(&)%3& )( #E-)'3 # -& 2Q *( H@F -)#&*/ 
-&# )/,-.%3& *( N.%*/ .,/$BP*$%./ 8W< `( #m#*%($/& #,P.-/'#) *( 8^ +$#0/) *( ()'# )-)2(&)%3& # ?%#,() *( ?%*$%/ *( 87 
$(#..%3& *( .(&'(,,(/ ./& .%($$() *( '#2# *( '#;%4-( 1 )( %&)($'#$/& (& -& ;,/4-( *( .#,(&'#0%(&'/ 2#$# .#,(&'#$)( # 
-&# '(02($#'-$# *( Z8lK< g .#*# ?%#, )( ,( 2$/2/$.%/&3 -&# */)%) *( (&M%0# (& ;#)( # ,# '#;,# )%+-%(&'( 1 )( #m#*%3 
#+-# #*%.%/&#, # .#*# ?%#, 2#$# #,.#&M#$ -& ./&'(&%*/ *( )3,%*/) )(./) *()(#*/ *( -& FFh< ># )#.#$%5%.#.%3& )( $(#,%M3 
-)#&*/ -&# +,-./#0%,#)# 1 -&# 2-,-,#&#)#< ># 2-,-,#&#)#@ U$/0/M10( J! G*%)2/&%;,( *( c/?/M10() g]`L@ )( *($%?# 
*( ?/3&''(!)7#$/.&H&3/4! 1 )( *().$%;( (& ,# 2$()(&'( ./0/ ,# `:a bJ cRd F< `( ./+%($/& 0-()'$#) *( 8@= 0, 0(*%#&'( 8= 
#+-E#) # '$#?A) *(, '#;%4-( *( .#*# ?%#, (& *%5($(&'() 2-&'/) *( '%(02/ 1 )( *()#.'%?#$/& # 87=lK *-$#&'( = 0%&-'/)< 
`( *%,-13 8 0, *( .#*# 0-()'$# *()#.'%?#*# ./& H 0, *( #+-# *()%/&%M#*#< >#) 0-()'$#) *%,-%*#) )( (?#,-#$/& -)#&*/ 
-& 0A'/*/ *( QU>K JU8IH 2#$# 0(*%$ ,# 2-$(M# *( *(C'$/)# GhJU8 / hJnL 1 hJU!< 

67FH79 ># '#;,# = 0-()'$# (, hJn 1 (, hJU! *( E#$#;() '$#'#*/) ./& */) gWi *%5($(&'() '$#) [! B/$#) *( )#.#$%5%.#.%3&< 
`( -)#$/& ,# 0(*%# 1 ,# *()?%#.%3& ()'N&*#$ *( '$() '$#'#0%(&'/)< >/) $()-,'#*/) 0-()'$#& 4-( # ,#) */)%) (?#,-#*#) !7 
'#&'/ Vig_^ ./0/ Vig!^[ 0-()'$#& ?#,/$() *( hJn )%0%,#$() 4-( &/ )/& ()'#*P)'%.#0(&'( )%+&%5%.#'%?#0(&'( 
*%5($(&'()< ̀ %& (0;#$+/@ ,/) $()-,'#*/) *( h JU! 0-()'$#& -&# JU! ()'#*P)'%.#0(&'( )%+&%5%.#'%?#0(&'( 7@7_h %&5($%/$ 
+(&($#*# .-#&*/ )( -)3 Vig!^[< 

K0E20)W)

D$#'#0%(&'/) g.'%?%*#*() (&M%0N'%.#) hJn '$#) [! B hJU! '$#) [! B 

gij] + `  ̀ cUjc] + 
`` 

W(*%# J()?%#.%3& 
()'N&*#$ 

W(*%# J()?%#.%3& 
()'N&*#$ 

Vig_^ G7@8= gijL e 
U$/0/M10( J! 

7@8= 7@_Z _=@^^ 7@!8 !@87 7@7H 

Vig_^ G7@8^ gijL e 
U$/0/M10( J! 

7@8^ 7@_Z _Z@8_ 7@8H !@!^ 7@7Z 

Vig_^ G7@!! gijL e 
U$/0/M10( J! 

7@!! 7@_Z _Z@8= 7@7Z !@HZ 7@78 

Vig_^ G7@!= gijL e 
U$/0/M10( J! 

7@!= 7@_Z _Z@7_ 7@7= !@ZZ 7@78 

Vig!^[ G7@8= gijL e 
U$/0/M10( J! 

7@8= 7@_Z _=@^= 7@F8 @7F 7@7! 

Vig!^[ G7@8^ gijL e 
U$/0/M10( J! 

7@8^ 7@_Z _Z@77 7@!= !@8_ 7@7_ 

Vig!^[ G7@!! gijL e 
U$/0/M10( J! 

7@!! 7@_Z _Z@8H 7@!H !@FZ 7@7_ 

Vig!^[ G7@!= gijL e 
U$/0/M10( J! 

7@!= 7@_Z _Z@7^ 7@8[ !@=H 7@7= 
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H[

:E(02,/ =d 2$-(;# *( )#.#$%5%.#.%3& *( Vig!=! 

67FH89 `( *%)/,?%3 (& #+-# 2/,?/ *( 0#,'/*(C'$%&# *( ,# ,%.-(5#..%3& *( #,0%*3& *( 0#PM 0%(&'$#) )( .#,(&'#;# 2#$# 
B#.($ -&# )-)2(&)%3& *( #,0%*3& ./& -& FZ@=h *( )3,%*/) )(./)< :, ./&'(&%*/ )3,%*/ *( ,# )-)2(&)%3& )( 0%*%3 
-'%,%M#&*/ ,# 0(*%.%3& *(, P&*%.( *( $(5$#..%3&@ 4-( %&*%.3 -& 8@F_Z_7< ># )-)2(&)%3& )( #E-)'3 # -& 2Q *( H@F -)#&*/ 
-&# )/,-.%3& *( N.%*/ .,/$BP*$%./ 8W< `( #m#*%($/& #,P.-/'#) *( 8^ +$#0/) *( ()'# )-)2(&)%3& # ?%#,() *( ?%*$%/ *( = 
$(#..%3& *( .(&'(,,(/ ./& .%($$() *( '#2# *( '#;%4-( 1 )( %&)($'#$/& (& -& ;,/4-( *( .#,(&'#0%(&'/ 2#$# .#,(&'#$)( # 
-&# '(02($#'-$# *( Z8lK< g .#*# ?%#, )( ,( 2$/2/$.%/&3 -&# */)%) *( (&M%0# (& ;#)( # ,# '#;,# )%+-%(&'( 1 )( #m#*%3 
#+-# #*%.%/&#, # .#*# ?%#, 2#$# #,.#&M#$ -& ./&'(&%*/ *( )3,%*/) )(./) *()(#*/ *( -& FFh< `( ./+%($/& 0-()'$#) *( 
8@= 0, 0(*%#&'( #+-E#) # '$#?A) *(, '#;%4-( *( .#*# ?%#, (& *%5($(&'() 2-&'/) *( '%(02/ 1 )( *()#.'%?#$/& # 87=lK 
*-$#&'( = 0%&-'/)< `( *%,-13 8 0, *( .#*# 0-()'$# *()#.'%?#*# ./& H 0, *( #+-# *()%/&%M#*#< >#) 0-()'$#) *%,-%*#) 87 
)( (?#,-#$/& -)#&*/ -& 0A'/*/ *( QU>K JU8IH 2#$# 0(*%$ ,# 2-$(M# *( *(C'$/)# GhJU8 / hJnL 1 hJU!< 

67FH!9 ># '#;,# Z 0-()'$# (, hJn 1 (, hJU! *( E#$#;() '$#'#*/) ./& */) gWi *%5($(&'() '$#) [! B/$#) *( )#.#$%5%.#.%3&< 
`( -)#$/& ,# 0(*%# 1 ,# *()?%#.%3& ()'N&*#$ *( '$() '$#'#0%(&'/)< >/) $()-,'#*/) 0-()'$#& 4-( # ,#) */)%) (?#,-#*#) 
Vig!=! 0-()'$# ?#,/$() *( hJn ()'#*P)'%.#0(&'( )%+&%5%.#'%?#0(&'( 0N) #,'/) 4-( Vig_^< >/) $()-,'#*/) *( h JU! 
0-()'$#& -&# JU! ()'#*P)'%.#0(&'( )%+&%5%.#'%?#0(&'( %&5($%/$ +(&($#*# .-#&*/ )( -)3 Vig!=!< 8= 

K0E20)X)

D$#'#0%(&'/) g.'%?%*#*() (&M%0N'%.#) hJn '$#) [! B hJU! '$#) [! B 

gij] + `  ̀ cUjc] + 
`` 

0(*%# J()?%#.%3& 
()'N&*#$ 

0(*%# J()?%#.%3& 
()'N&*#$ 

Vig_^ G7@8= gijL e 
U$/0/M10( J! 

7@8= 7@_Z _Z@F8 7@8[ 8@_H 7@7! 

Vig_^ G7@8^ gijL e 
U$/0/M10( J! 

7@8^ 7@_Z 
_Z@H[ 7@7H !@8! 7@7= 

Vig_^ G7@!! gijL e 
U$/0/M10( J! 

7@!! 7@_Z _Z@H7 7@7= !@F= 7@7F 

Vig_^ G7@!= gijL e 
U$/0/M10( J! 

7@!= 7@_Z _Z@!H 7@7^ !@=Z 7@7Z 

Vig!=! G7@8= gijL e 
U$/0/M10( J! 

7@8= 7@_Z _Z@=7 7@7^ 8@^= 7@7! 

Vig!=! G7@8^ gijL e 
U$/0/M10( J! 

7@8^ 7@_Z _Z@=^ 7@7F 8@_Z 7@7H 

Vig!=! G7@!! gijL e 
U$/0/M10( J! 

7@!! 7@_Z _Z@=^ 7@7_ !@8H 7@7_ 

Vig!=! G7@!= gijL e 
U$/0/M10( J! 

7@!= 7@_Z _Z@=7 7@7[ !@!Z 7@7Z 

:E(02,/ Zd 2$-(;# *( )#.#$%5%.#.%3& *( Vig!^^ 

67FHF9 `( *%)/,?%3 (& #+-# 2/,?/ *( 0#,'/*(C'$%&# *( ,# ,%.-(5#..%3& *( #,0%*3& *( 0#PM 0%(&'$#) )( .#,(&'#;# 2#$# 
B#.($ -&# )-)2(&)%3& *( #,0%*3& ./& -& F_@[h *( )3,%*/) )(./)< :, ./&'(&%*/ )3,%*/ *( ,# )-)2(&)%3& )( 0%*%3 
-'%,%M#&*/ ,# 0(*%.%3& *(, P&*%.( *( $(5$#..%3&@ 4-( %&*%.3 -& 8@H7F=< ># )-)2(&)%3& )( #E-)'3 # -& 2Q *( H@F -)#&*/ !7 
-&# )/,-.%3& *( N.%*/ .,/$BP*$%./ 8W< `( #m#*%($/& #,P.-/'#) *( 8^ +$#0/) *( ()'# )-)2(&)%3& # ?%#,() *( ?%*$%/ *( 
$(#..%3& *( .(&'(,,(/ ./& .%($$() *( '#2# *( '#;%4-( 1 )( %&)($'#$/& (& -& ;,/4-( *( .#,(&'#0%(&'/ 2#$# .#,(&'#$)( # 
-&# '(02($#'-$# *( Z8lK< g .#*# ?%#, )( ,( 2$/2/$.%/&3 -&# */)%) *( (&M%0# (& ;#)( # ,# '#;,# )%+-%(&'( 1 )( #m#*%3 
#+-# #*%.%/&#, # .#*# ?%#, 2#$# #,.#&M#$ -& ./&'(&%*/ *( )3,%*/) )(./) *()(#*/ *( -& FFh< `( ./+%($/& 0-()'$#) *( 
8@= 0, 0(*%#&'( #+-E#) # '$#?A) *(, '#;%4-( *( .#*# ?%#, (& *%5($(&'() 2-&'/) *( '%(02/ 1 )( *()#.'%?#$/& # 87=lK != 
*-$#&'( = 0%&-'/)< `( *%,-13 8 0, *( .#*# 0-()'$# *()#.'%?#*# ./& H 0, *( #+-# *()%/&%M#*#< >#) 0-()'$#) *%,-%*#) 
)( (?#,-#$/& -)#&*/ -& 0A'/*/ *( QU>K JU8IH 2#$# 0(*%$ ,# 2-$(M# *( *(C'$/)# GhJU8 / hJnL< 
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67FHH9 ># '#;,# [ 0-()'$# (, hJn *( E#$#;() '$#'#*/) ./& */) gWi *%5($(&'() *-$#&'( ,# )#.#$%5%.#.%3&< W(*%# /;'(&%*# 
*( '$() '$#'#0%(&'/)< >/) $()-,'#*/) 0-()'$#& 4-( Vig!^^ 0-()'$# -& '%(02/ *( $(#..%3& 0N) $N2%*/ 4-( Vig_^@ 2/$ 
,/ '#&'/@ #,.#&M# (, /;E('%?/ *( 2-$(M# *( *(C'$/)# 2#$# ,# )#.#$%5%.#.%3& (& -& '%(02/ 0N) ./$'/< 

K0E20)Y)

D$#'#0%(&'/) g.'%?%*#*() (&M%0N'%.#) hJn G0(*%# *( '$() '$#'#0%(&'/)L 

gij] + 
`` 

cUjc] + `` 
!H 
B/$#) 

FZ 
B/$#) 

H! 
B/$#) 

H^ 
B/$#) 

F7 
B/$#) 

Vig_^ G7@8^ gijL e U$/0/M10( 
J! 

7@8^ 7@_Z ^[@=F _!@=Z _F@_[ _H@_Z _=@_F 

Vig_^ G7@! gijL e U$/0/M10( 
J! 

7@! 7@_Z ^^@H8 _F@8Z _H@F^ _=@!_ _=@_Z 

Vig_^ G7@!! gijL e U$/0/M10( 
J! 

7@!! 7@_Z ^_@[! _F@__ _=@7F _=@Z[ _Z@8! 

Vig_^ G7@!= gijL e U$/0/M10( 
J! 

7@!= 7@_Z _7@H8 _H@F8 _=@8^ _=@^Z _Z@8[ 

Vig!^^ G7@8^ gijL e 
U$/0/M10( J! 

7@8^ 7@_Z ^^@=[ _F@H^ _H@ZZ _=@=Z _Z@8[ 

Vig!^^ G7@! gijL e U$/0/M10( 
J! 

7@! 7@_Z _7@78 _H@8H _=@!8 _=@__ _Z@!_ 

Vig!^^ G7@!! gijL e 
U$/0/M10( J! 

7@!! 7@_Z _7@H8 _H@=F _=@H! _Z@8! _Z@!Z 

Vig!^^ G7@!= gijL e 
U$/0/M10( J! 

7@!= 7@_Z _8@F[ _H@_F _=@Z^ _Z@88 _Z@!Z 

:E(02,/ [d 2$-(;# *( )#.#$%5%.#.%3& *( VigFFH = 

67FH=9 `( *%)/,?%3 (& #+-# 2/,?/ *( 0#,'/*(C'$%&# *( ,# ,%.-(5#..%3& *( #,0%*3& *( 0#PM 0%(&'$#) )( .#,(&'#;# 2#$# 
B#.($ -&# )-)2(&)%3& *( #,0%*3& ./& -& FZ@=h *( )3,%*/) )(./)< :, ./&'(&%*/ )3,%*/ *( ,# )-)2(&)%3& )( 0%*%3 
-'%,%M#&*/ ,# 0(*%.%3& *(, P&*%.( *( $(5$#..%3&@ 4-( %&*%.3 -& 8@F____< ># )-)2(&)%3& )( #E-)'3 # -& 2Q *( H@F -)#&*/ 
-&# )/,-.%3& *( N.%*/ .,/$BP*$%./ 8W< `( #m#*%($/& #,P.-/'#) *( =7 +$#0/) *( ()'# )-)2(&)%3& # ?%#,() *( ?%*$%/ *( 
$(#..%3& ./& .%($$() *( '#2# *( '#;%4-( 1 )( %&)($'#$/& (& -& ;#m/ 0#$P# 2#$# .#,(&'#$)( # -&# '(02($#'-$# *( Z8lK< 87 
g .#*# ?%#, )( ,( 2$/2/$.%/&3 -&# */)%) *( (&M%0# (& ;#)( # ,# '#;,# )%+-%(&'( 1 )( #m#*%3 #+-# #*%.%/&#, # .#*# ?%#, 
2#$# #,.#&M#$ -& ./&'(&%*/ *( )3,%*/) )(./) *()(#*/ *( -& FFh< `( ./+%($/& 0-()'$#) *( 8@= 0, 0(*%#&'( #+-E#) # 
'$#?A) *(, '#;%4-( *( .#*# ?%#, (& *%5($(&'() 2-&'/) *( '%(02/ 1 )( *()#.'%?#$/& # 87=lK *-$#&'( 87 0%&-'/)< `( *%,-13 
8 0, *( .#*# 0-()'$# *()#.'%?#*# ./& H 0, *( #+-# *()%/&%M#*#< >#) 0-()'$#) *%,-%*#) )( (?#,-#$/& -)#&*/ -& 0A'/*/ 
*( QU>K JU8IH 2#$# 0(*%$ ,# 2-$(M# *( *(C'$/)# GhJU8 / hJnL< 8= 

67FHZ9 ># '#;,# ^ 0-()'$# (, hJn *( E#$#;() '$#'#*/) ./& */) gWi G+,-./#0%,#)#)L *%5($(&'() '$#) Z7 B/$#) *( 
)#.#$%5%.#.%3&< `( -)#$/& ,# 0(*%# 1 ,# *()?%#.%3& ()'N&*#$ *( */) $A2,%.#)< >/) $()-,'#*/) 0-()'$#& 4-( VigFFH 
0-()'$# -& '%(02/ *( $(#..%3& 0N) $N2%*/ 4-( Vig_^@ 2/$ ,/ '#&'/@ #,.#&M# (, /;E('%?/ *( 2-$(M# *( *(C'$/)# 2#$# ,# 
)#.#$%5%.#.%3& (& -& '%(02/ 0N) ./$'/< D#0;%A& # ,#) */)%) (?#,-#*#)@ VigFFH 0-()'$# ?#,/$() *( hJn 0N) #,'/) 4-( 
)/& ()'#*P)'%.#0(&'( *%5($(&'() # ,/) *( Vig_^< !7 

K0E20)S)

D$#'#0%(&'/) g.'%?%*#*() (&M%0N'%.#) hJn '$#) Z7 B 

gij]+ `  ̀ cUjc]+ `` 0(*%# J()?%#.%3& ()'N&*#$ 

Vig_^ G7@!^ gijL e U$/0/M10( J! 7@!^ 7@_Z _=@_ 7@8H 

Vig_^ G7@!= gijL e U$/0/M10( J! 7@!= 7@_Z _=@_ 7@7= 
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Vig_^ G7@8^ gijL e U$/0/M10( J! 7@8^ 7@_Z _=@^ 7@7! 

VigFFH G7@!^ gijL e U$/0/M10( J! 7@!^ 7@_Z _Z@F 7@7! 

VigFFH G7@!= gijL e U$/0/M10( J! 7@!= 7@_Z _Z@F 7@7= 

VigFFH G7@8^ gijL e U$/0/M10( J! 7@8^ 7@_Z _Z@H 7@8[ 

>b`DgJR J: `:Kj:cKbg  ̀

67FH[9 

<110>  Novozymes A/S 
       Tsutsumi, Noriko 

= 

<120>  VARIANTES DE GLUCOAMILASA Y POLINUCLEÓTIDOS QUE CODIFICAN LAS MISMAS 

<130>  12929-WO-PCT 

<160>  5      87 

<170>  Versión de PatentIn 3.5 

<210>  1 
<211>  1731 8= 

<212>  ADN 
<213>  Artificial 

<220> 
<223>  Variante de glucoamilasa !7 

<400>  1 
atgtaccgct tccttgtctg tgctctcggg cttctgggga cagtcctcgc tcagtcagtc       60 

gacagttatg tcggcagcga aggccccata gcaaaggccg gcgtccttgc caacattggg      120 != 

ccgaacggct caaaggcctc tggtgcagcc gccggcgtgg tggtggctag ccccagcaag      180 

tcggatcccg actattggta cacttggacg cgtgactcgt cactcgtttt caagtctctc      240 
F7 

attgatcagt acaccactgg tatcgacagc acgagttcgt tgaggtctct gatagacagt      300 

ttcgttattg ccgaggccaa cattcagcag gtccccaatc ccagcggcac tcttactacc      360 

ggcggcttgg gagagccaaa attcaatgtc gatgaaactg cattcaccgg tccgtggggt      420 F= 

cgaccccagc gcgacggacc tgcgctccgt gcgactgctt tgatcaccta cggtaactgg      480 

ctcttgtcaa acgggaacac gacctgggtt accagtacgc tgtggccgat catccagaac      540 
H7 

gatctcaact acgtcgttca gtactggaac cagaccacct tcgacctctg ggaagaagtg      600 

aactcttcct cgttcttcac cactgcagtg cagcaccgtg ccttgcgcga aggcgcagca      660 
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=7

ttcgctacca agatcggtca gacctcctcg gtcagcagct acacaaccca agcggcgaat      720 

ctactttgct ttttgcagtc ttactggaac cccacttccg gatatatcac cgctaacact      780 
= 

ggcggtggtc ggtccggcaa ggacgccaac accctcttgg catccatcca cacttacgac      840 

cccagcgcgg gctgcgatgc cacgaccttc cagccctgct ccgacaaagc cctctcgaat      900 

ctgaaggttt acgtcgactc cttccgttct gtctactcca tcaacagcgg tattgcctct      960 87 

aacgccgctg tcgccactgg tcgctacccg gaagacagct accagggcgg gaacccatgg     1020 

tacctcacta cgttcgccgt cgccgagcag ctctatgacg ccctcaatgt ctgggctgct     1080 
8= 

cagggctccc tcaatgtcac ctccatctcc ctccccttct tccagcagtt ctcctctagt     1140 

gtcactgccg gcacttacgc ttcgagctcc accacttaca cgactctgac ctccgccatt     1200 

aagagcttcg cggatggatt cgtcgctatc aacgcccagt acacgccgtc caacggtggc     1260 !7 

ctcgctgagc agttcagcag gagcaacggc gctcccgtca gcgctgttga tttgacatgg     1320 

agctatgcat ctgcattgac cgcgtttgaa gcgaggaata atactcagtt cgccggctgg     1380 
!= 

ggcgcggtag gtttgactgt gccgacctcg tgctccagca acagtggtgg aggcggagga     1440 

tcgactgtcg ccgtgacgtt caacgtgaac gcccaaacgg tttggggcga aaacatctac     1500 

atcactggct cggttgacgc tctgagtaac tggtctcccg acaacgccct cttgctctcg     1560 F7 

tctgccaact acccgacctg gagcattacc gtgaatttac ccgcgagcac tgccattcag     1620 

tataagtata tccgcaagaa caacggagct gtcacctggg aatccgatcc caacaacagc     1680 
F= 

ataactactc cagccagcgg ctccgtgacc gagaatgaca cttggcgtta a              1731 

<210>  2 
<211>  559 H7 

<212>  PRT 
<213>  Artificial 

<220> 
<223>  Variante de glucoamilasa H= 

<400>  2 

Gln Ser Val Asp Ser Tyr Val Gly Ser Glu Gly Pro Ile Ala Lys Ala  
1               5                   10                  15       =7 

Gly Val Leu Ala Asn Ile Gly Pro Asn Gly Ser Lys Ala Ser Gly Ala  
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            20                  25                  30           

Ala Ala Gly Val Val Val Ala Ser Pro Ser Lys Ser Asp Pro Asp Tyr  
        35                  40                  45               = 

Trp Tyr Thr Trp Thr Arg Asp Ser Ser Leu Val Phe Lys Ser Leu Ile  
    50                  55                  60                   

87 

Asp Gln Tyr Thr Thr Gly Ile Asp Ser Thr Ser Ser Leu Arg Ser Leu  
65                  70                  75                  80   

8= 

Ile Asp Ser Phe Val Ile Ala Glu Ala Asn Ile Gln Gln Val Pro Asn  
                85                  90                  95       

Pro Ser Gly Thr Leu Thr Thr Gly Gly Leu Gly Glu Pro Lys Phe Asn  !7 

            100                 105                 110          

Val Asp Glu Thr Ala Phe Thr Gly Pro Trp Gly Arg Pro Gln Arg Asp  
        115                 120                 125              != 

Gly Pro Ala Leu Arg Ala Thr Ala Leu Ile Thr Tyr Gly Asn Trp Leu  
    130                 135                 140                  

F7 

Leu Ser Asn Gly Asn Thr Thr Trp Val Thr Ser Thr Leu Trp Pro Ile  
145                 150                 155                 160  

F= 

Ile Gln Asn Asp Leu Asn Tyr Val Val Gln Tyr Trp Asn Gln Thr Thr  
                165                 170                 175      

Phe Asp Leu Trp Glu Glu Val Asn Ser Ser Ser Phe Phe Thr Thr Ala  H7 

            180                 185                 190          

Val Gln His Arg Ala Leu Arg Glu Gly Ala Ala Phe Ala Thr Lys Ile  
        195                 200                 205              H= 

Gly Gln Thr Ser Ser Val Ser Ser Tyr Thr Thr Gln Ala Ala Asn Leu  
    210                 215                 220                  

=7 

Leu Cys Phe Leu Gln Ser Tyr Trp Asn Pro Thr Ser Gly Tyr Ile Thr  
225                 230                 235                 240  
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Ala Asn Thr Gly Gly Gly Arg Ser Gly Lys Asp Ala Asn Thr Leu Leu  
                245                 250                 255      

= 

Ala Ser Ile His Thr Tyr Asp Pro Ser Ala Gly Cys Asp Ala Thr Thr  
            260                 265                 270          

87 

Phe Gln Pro Cys Ser Asp Lys Ala Leu Ser Asn Leu Lys Val Tyr Val  
        275                 280                 285              

Asp Ser Phe Arg Ser Val Tyr Ser Ile Asn Ser Gly Ile Ala Ser Asn  8= 

    290                 295                 300                  

Ala Ala Val Ala Thr Gly Arg Tyr Pro Glu Asp Ser Tyr Gln Gly Gly  
305                 310                 315                 320  !7 

Asn Pro Trp Tyr Leu Thr Thr Phe Ala Val Ala Glu Gln Leu Tyr Asp  
                325                 330                 335      

!= 

Ala Leu Asn Val Trp Ala Ala Gln Gly Ser Leu Asn Val Thr Ser Ile  
            340                 345                 350          

F7 

Ser Leu Pro Phe Phe Gln Gln Phe Ser Ser Ser Val Thr Ala Gly Thr  
        355                 360                 365              

Tyr Ala Ser Ser Ser Thr Thr Tyr Thr Thr Leu Thr Ser Ala Ile Lys  F= 

    370                 375                 380                  

Ser Phe Ala Asp Gly Phe Val Ala Ile Asn Ala Gln Tyr Thr Pro Ser  
385                 390                 395                 400  H7 

Asn Gly Gly Leu Ala Glu Gln Phe Ser Arg Ser Asn Gly Ala Pro Val  
                405                 410                 415      

H= 

Ser Ala Val Asp Leu Thr Trp Ser Tyr Ala Ser Ala Leu Thr Ala Phe  
            420                 425                 430          

=7 

Glu Ala Arg Asn Asn Thr Gln Phe Ala Gly Trp Gly Ala Val Gly Leu  
        435                 440                 445              
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Thr Val Pro Thr Ser Cys Ser Ser Asn Ser Gly Gly Gly Gly Gly Ser  
    450                 455                 460                  

= 

Thr Val Ala Val Thr Phe Asn Val Asn Ala Gln Thr Val Trp Gly Glu  
465                 470                 475                 480  

Asn Ile Tyr Ile Thr Gly Ser Val Asp Ala Leu Ser Asn Trp Ser Pro  87 

                485                 490                 495      

Asp Asn Ala Leu Leu Leu Ser Ser Ala Asn Tyr Pro Thr Trp Ser Ile  
            500                 505                 510          8= 

Thr Val Asn Leu Pro Ala Ser Thr Ala Ile Gln Tyr Lys Tyr Ile Arg  
        515                 520                 525              

!7 

Lys Asn Asn Gly Ala Val Thr Trp Glu Ser Asp Pro Asn Asn Ser Ile  
    530                 535                 540                  

!= 

Thr Thr Pro Ala Ser Gly Ser Val Thr Glu Asn Asp Thr Trp Arg  
545                 550                 555                  

<210>  3 F7 

<211>  928 
<212>  PRT 
<213>  Bacillus deramificans 

<400>  3 F= 

Asp Gly Asn Thr Thr Thr Ile Ile Val His Tyr Phe Arg Pro Ala Gly  
1               5                   10                  15       

H7 

Asp Tyr Gln Pro Trp Ser Leu Trp Met Trp Pro Lys Asp Gly Gly Gly  
            20                  25                  30           

Ala Glu Tyr Asp Phe Asn Gln Pro Ala Asp Ser Phe Gly Ala Val Ala  H= 

        35                  40                  45               

Ser Ala Asp Ile Pro Gly Asn Pro Ser Gln Val Gly Ile Ile Val Arg  
    50                  55                  60                   =7 

Thr Gln Asp Trp Thr Lys Asp Val Ser Ala Asp Arg Tyr Ile Asp Leu  
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65                  70                  75                  80   

Ser Lys Gly Asn Glu Val Trp Leu Val Glu Gly Asn Ser Gln Ile Phe  
                85                  90                  95       = 

Tyr Asn Glu Lys Asp Ala Glu Asp Ala Ala Lys Pro Ala Val Ser Asn  
            100                 105                 110          

87 

Ala Tyr Leu Asp Ala Ser Asn Gln Val Leu Val Lys Leu Ser Gln Pro  
        115                 120                 125              

8= 

Leu Thr Leu Gly Glu Gly Ala Ser Gly Phe Thr Val His Asp Asp Thr  
    130                 135                 140                  

Ala Asn Lys Asp Ile Pro Val Thr Ser Val Lys Asp Ala Ser Leu Gly  !7 

145                 150                 155                 160  

Gln Asp Val Thr Ala Val Leu Ala Gly Thr Phe Gln His Ile Phe Gly  
                165                 170                 175      != 

Gly Ser Asp Trp Ala Pro Asp Asn His Ser Thr Leu Leu Lys Lys Val  
            180                 185                 190          

F7 

Thr Asn Asn Leu Tyr Gln Phe Ser Gly Asp Leu Pro Glu Gly Asn Tyr  
        195                 200                 205              

F= 

Gln Tyr Lys Val Ala Leu Asn Asp Ser Trp Asn Asn Pro Ser Tyr Pro  
    210                 215                 220                  

Ser Asp Asn Ile Asn Leu Thr Val Pro Ala Gly Gly Ala His Val Thr  H7 

225                 230                 235                 240  

Phe Ser Tyr Ile Pro Ser Thr His Ala Val Tyr Asp Thr Ile Asn Asn  
                245                 250                 255      H= 

Pro Asn Ala Asp Leu Gln Val Glu Ser Gly Val Lys Thr Asp Leu Val  
            260                 265                 270          

=7 

Thr Val Thr Leu Gly Glu Asp Pro Asp Val Ser His Thr Leu Ser Ile  
        275                 280                 285              
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Gln Thr Asp Gly Tyr Gln Ala Lys Gln Val Ile Pro Arg Asn Val Leu  
    290                 295                 300                  

= 

Asn Ser Ser Gln Tyr Tyr Tyr Ser Gly Asp Asp Leu Gly Asn Thr Tyr  
305                 310                 315                 320  

87 

Thr Gln Lys Ala Thr Thr Phe Lys Val Trp Ala Pro Thr Ser Thr Gln  
                325                 330                 335      

Val Asn Val Leu Leu Tyr Asp Ser Ala Thr Gly Ser Val Thr Lys Ile  8= 

            340                 345                 350          

Val Pro Met Thr Ala Ser Gly His Gly Val Trp Glu Ala Thr Val Asn  
        355                 360                 365              !7 

Gln Asn Leu Glu Asn Trp Tyr Tyr Met Tyr Glu Val Thr Gly Gln Gly  
    370                 375                 380                  

!= 

Ser Thr Arg Thr Ala Val Asp Pro Tyr Ala Thr Ala Ile Ala Pro Asn  
385                 390                 395                 400  

F7 

Gly Thr Arg Gly Met Ile Val Asp Leu Ala Lys Thr Asp Pro Ala Gly  
                405                 410                 415      

Trp Asn Ser Asp Lys His Ile Thr Pro Lys Asn Ile Glu Asp Glu Val  F= 

            420                 425                 430          

Ile Tyr Glu Met Asp Val Arg Asp Phe Ser Ile Asp Pro Asn Ser Gly  
        435                 440                 445              H7 

Met Lys Asn Lys Gly Lys Tyr Leu Ala Leu Thr Glu Lys Gly Thr Lys  
    450                 455                 460                  

H= 

Gly Pro Asp Asn Val Lys Thr Gly Ile Asp Ser Leu Lys Gln Leu Gly  
465                 470                 475                 480  

=7 

Ile Thr His Val Gln Leu Met Pro Val Phe Ala Ser Asn Ser Val Asp  
                485                 490                 495      
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Glu Thr Asp Pro Thr Gln Asp Asn Trp Gly Tyr Asp Pro Arg Asn Tyr  
            500                 505                 510          

= 

Asp Val Pro Glu Gly Gln Tyr Ala Thr Asn Ala Asn Gly Asn Ala Arg  
        515                 520                 525              

Ile Lys Glu Phe Lys Glu Met Val Leu Ser Leu His Arg Glu His Ile  87 

    530                 535                 540                  

Gly Val Asn Met Asp Val Val Tyr Asn His Thr Phe Ala Thr Gln Ile  
545                 550                 555                 560  8= 

Ser Asp Phe Asp Lys Ile Val Pro Glu Tyr Tyr Tyr Arg Thr Asp Asp  
                565                 570                 575      

!7 

Ala Gly Asn Tyr Thr Asn Gly Ser Gly Thr Gly Asn Glu Ile Ala Ala  
            580                 585                 590          

!= 

Glu Arg Pro Met Val Gln Lys Phe Ile Ile Asp Ser Leu Lys Tyr Trp  
        595                 600                 605              

Val Asn Glu Tyr His Ile Asp Gly Phe Arg Phe Asp Leu Met Ala Leu  F7 

    610                 615                 620                  

Leu Gly Lys Asp Thr Met Ser Lys Ala Ala Ser Glu Leu His Ala Ile  
625                 630                 635                 640  F= 

Asn Pro Gly Ile Ala Leu Tyr Gly Glu Pro Trp Thr Gly Gly Thr Ser  
                645                 650                 655      

H7 

Ala Leu Pro Asp Asp Gln Leu Leu Thr Lys Gly Ala Gln Lys Gly Met  
            660                 665                 670          

H= 

Gly Val Ala Val Phe Asn Asp Asn Leu Arg Asn Ala Leu Asp Gly Asn  
        675                 680                 685              

Val Phe Asp Ser Ser Ala Gln Gly Phe Ala Thr Gly Ala Thr Gly Leu  =7 

    690                 695                 700                  
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Thr Asp Ala Ile Lys Asn Gly Val Glu Gly Ser Ile Asn Asp Phe Thr  
705                 710                 715                 720  

Ser Ser Pro Gly Glu Thr Ile Asn Tyr Val Thr Ser His Asp Asn Tyr  = 

                725                 730                 735      

Thr Leu Trp Asp Lys Ile Ala Leu Ser Asn Pro Asn Asp Ser Glu Ala  
            740                 745                 750          87 

Asp Arg Ile Lys Met Asp Glu Leu Ala Gln Ala Val Val Met Thr Ser  
        755                 760                 765              

8= 

Gln Gly Val Pro Phe Met Gln Gly Gly Glu Glu Met Leu Arg Thr Lys  
    770                 775                 780                  

!7 

Gly Gly Asn Asp Asn Ser Tyr Asn Ala Gly Asp Ala Val Asn Glu Phe  
785                 790                 795                 800  

Asp Trp Ser Arg Lys Ala Gln Tyr Pro Asp Val Phe Asn Tyr Tyr Ser  != 

                805                 810                 815      

Gly Leu Ile His Leu Arg Leu Asp His Pro Ala Phe Arg Met Thr Thr  
            820                 825                 830          F7 

Ala Asn Glu Ile Asn Ser His Leu Gln Phe Leu Asn Ser Pro Glu Asn  
        835                 840                 845              

F= 

Thr Val Ala Tyr Glu Leu Thr Asp His Val Asn Lys Asp Lys Trp Gly  
    850                 855                 860                  

H7 

Asn Ile Ile Val Val Tyr Asn Pro Asn Lys Thr Val Ala Thr Ile Asn  
865                 870                 875                 880  

Leu Pro Ser Gly Lys Trp Ala Ile Asn Ala Thr Ser Gly Lys Val Gly  H= 

                885                 890                 895      

Glu Ser Thr Leu Gly Gln Ala Glu Gly Ser Val Gln Val Pro Gly Ile  
            900                 905                 910          =7 

Ser Met Met Ile Leu His Gln Glu Val Ser Pro Asp His Gly Lys Lys  
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        915                 920                 925              

<210>  4 
<211>  583 = 

<212>  PRT 
<213>  Artificial 

<220> 
<223>  Núcleo de Rhizomucor pusillus con un conector y un SBD de  87 

       la glucoamilasa de A. niger

<400>  4 

Ala Thr Ser Asp Asp Trp Lys Gly Lys Ala Ile Tyr Gln Leu Leu Thr  8= 

1               5                   10                  15       

Asp Arg Phe Gly Arg Ala Asp Asp Ser Thr Ser Asn Cys Ser Asn Leu  
            20                  25                  30           !7 

Ser Asn Tyr Cys Gly Gly Thr Tyr Glu Gly Ile Thr Lys His Leu Asp  
        35                  40                  45               

!= 

Tyr Ile Ser Gly Met Gly Phe Asp Ala Ile Trp Ile Ser Pro Ile Pro  
    50                  55                  60                   

F7 

Lys Asn Ser Asp Gly Gly Tyr His Gly Tyr Trp Ala Thr Asp Phe Tyr  
65                  70                  75                  80   

Gln Leu Asn Ser Asn Phe Gly Asp Glu Ser Gln Leu Lys Ala Leu Ile  F= 

                85                  90                  95       

Gln Ala Ala His Glu Arg Asp Met Tyr Val Met Leu Asp Val Val Ala  
            100                 105                 110          H7 

Asn His Ala Gly Pro Thr Ser Asn Gly Tyr Ser Gly Tyr Thr Phe Gly  
        115                 120                 125              

H= 

Asp Ala Ser Leu Tyr His Pro Lys Cys Thr Ile Asp Tyr Asn Asp Gln  
    130                 135                 140                  

=7 

Thr Ser Ile Glu Gln Cys Trp Val Ala Asp Glu Leu Pro Asp Ile Asp  
145                 150                 155                 160  
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Thr Glu Asn Ser Asp Asn Val Ala Ile Leu Asn Asp Ile Val Ser Gly  
                165                 170                 175      

= 

Trp Val Gly Asn Tyr Ser Phe Asp Gly Ile Arg Ile Asp Thr Val Lys  
            180                 185                 190          

His Ile Arg Lys Asp Phe Trp Thr Gly Tyr Ala Glu Ala Ala Gly Val  87 

        195                 200                 205              

Phe Ala Thr Gly Glu Val Phe Asn Gly Asp Pro Ala Tyr Val Gly Pro  
    210                 215                 220                  8= 

Tyr Gln Lys Tyr Leu Pro Ser Leu Ile Asn Tyr Pro Met Tyr Tyr Ala  
225                 230                 235                 240  

!7 

Leu Asn Asp Val Phe Val Ser Lys Ser Lys Gly Phe Ser Arg Ile Ser  
                245                 250                 255      

!= 

Glu Met Leu Gly Ser Asn Arg Asn Ala Phe Glu Asp Thr Ser Val Leu  
            260                 265                 270          

Thr Thr Phe Val Asp Asn His Asp Asn Pro Arg Phe Leu Asn Ser Gln  F7 

        275                 280                 285              

Ser Asp Lys Ala Leu Phe Lys Asn Ala Leu Thr Tyr Val Leu Leu Gly  
    290                 295                 300                  F= 

Glu Gly Ile Pro Ile Val Tyr Tyr Gly Ser Glu Gln Gly Phe Ser Gly  
305                 310                 315                 320  

H7 

Gly Ala Asp Pro Ala Asn Arg Glu Val Leu Trp Thr Thr Asn Tyr Asp  
                325                 330                 335      

H= 

Thr Ser Ser Asp Leu Tyr Gln Phe Ile Lys Thr Val Asn Ser Val Arg  
            340                 345                 350          

Met Lys Ser Asn Lys Ala Val Tyr Met Asp Ile Tyr Val Gly Asp Asn  =7 

        355                 360                 365              
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Ala Tyr Ala Phe Lys His Gly Asp Ala Leu Val Val Leu Asn Asn Tyr  
    370                 375                 380                  

Gly Ser Gly Ser Thr Asn Gln Val Ser Phe Ser Val Ser Gly Lys Phe  = 

385                 390                 395                 400  

Asp Ser Gly Ala Ser Leu Met Asp Ile Val Ser Asn Ile Thr Thr Thr  
                405                 410                 415      87 

Val Ser Ser Asp Gly Thr Val Thr Phe Asn Leu Lys Asp Gly Leu Pro  
            420                 425                 430          

8= 

Ala Ile Phe Thr Ser Ala Thr Gly Gly Thr Thr Thr Thr Ala Thr Pro  
        435                 440                 445              

!7 

Thr Gly Ser Gly Ser Val Thr Ser Thr Ser Lys Thr Thr Ala Thr Ala  
    450                 455                 460                  

Ser Lys Thr Ser Thr Ser Thr Ser Ser Thr Ser Cys Thr Thr Pro Thr  != 

465                 470                 475                 480  

Ala Val Ala Val Thr Phe Asp Leu Thr Ala Thr Thr Thr Tyr Gly Glu  
                485                 490                 495      F7 

Asn Ile Tyr Leu Val Gly Ser Ile Ser Gln Leu Gly Asp Trp Glu Thr  
            500                 505                 510          

F= 

Ser Asp Gly Ile Ala Leu Ser Ala Asp Lys Tyr Thr Ser Ser Asp Pro  
        515                 520                 525              

H7 

Leu Trp Tyr Val Thr Val Thr Leu Pro Ala Gly Glu Ser Phe Glu Tyr  
    530                 535                 540                  

Lys Phe Ile Arg Ile Glu Ser Asp Asp Ser Val Glu Trp Glu Ser Asp  H= 

545                 550                 555                 560  

Pro Asn Arg Glu Tyr Thr Val Pro Gln Ala Cys Gly Thr Ser Thr Ala  
                565                 570                 575      =7 

Thr Val Thr Asp Thr Trp Arg  
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            580              

<210>  5 
<211>  828 = 

<212>  PRT 
<213>  Artificial 

<220> 
<223>  Variante híbrida de pululanasa 87 

<400>  5 

Asp Ser Thr Ser Thr Glu Val Ile Val His Tyr His Arg Phe Asp Ser  
1               5                   10                  15       8= 

Asn Tyr Ala Asn Trp Asp Leu Trp Met Trp Pro Tyr Gln Pro Val Asn  
            20                  25                  30           

!7 

Gly Asn Gly Ala Ala Tyr Glu Phe Ser Gly Lys Asp Asp Phe Gly Val  
        35                  40                  45               

!= 

Lys Ala Asp Val Gln Val Pro Gly Asp Asp Thr Gln Val Gly Leu Ile  
    50                  55                  60                   

Val Arg Thr Asn Asp Trp Ser Gln Lys Asn Thr Ser Asp Asp Leu His  F7 

65                  70                  75                  80   

Ile Asp Leu Thr Lys Gly His Glu Ile Trp Ile Val Gln Gly Asp Pro  
                85                  90                  95       F= 

Asn Ile Tyr Tyr Asn Leu Ser Asp Ala Gln Ala Ala Ala Thr Pro Lys  
            100                 105                 110          

H7 

Val Ser Asn Ala Tyr Leu Asp Asn Glu Lys Thr Val Leu Ala Lys Leu  
        115                 120                 125              

H= 

Thr Asn Pro Met Thr Leu Ser Asp Gly Ser Ser Gly Phe Thr Val Thr  
    130                 135                 140                  

Asp Lys Thr Thr Gly Glu Gln Ile Pro Val Thr Ala Ala Thr Asn Ala  =7 

145                 150                 155                 160  
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Asn Ser Ala Ser Ser Ser Glu Gln Thr Asp Leu Val Gln Leu Thr Leu  
                165                 170                 175      

Ala Ser Ala Pro Asp Val Ser His Thr Ile Gln Val Gly Ala Ala Gly  = 

            180                 185                 190          

Tyr Glu Ala Val Asn Leu Ile Pro Arg Asn Val Leu Asp Ser Ser Gln  
        195                 200                 205              87 

Tyr Tyr Tyr Ser Gly Asp Asp Leu Gly Asn Thr Tyr Thr His Lys Ala  
    210                 215                 220                  

8= 

Thr Thr Phe Lys Val Trp Ala Pro Thr Ser Thr Gln Val Asn Val Leu  
225                 230                 235                 240  

!7 

Leu Tyr Asn Ser Ala Thr Gly Ser Val Thr Lys Thr Val Pro Met Thr  
                245                 250                 255      

Ala Ser Gly His Gly Val Trp Glu Ala Thr Val Asn Gln Asn Leu Glu  != 

            260                 265                 270          

Asn Trp Tyr Tyr Met Tyr Glu Val Thr Gly Gln Gly Ser Thr Arg Thr  
        275                 280                 285              F7 

Ala Val Asp Pro Tyr Ala Thr Ala Ile Ala Pro Asn Gly Thr Arg Gly  
    290                 295                 300                  

F= 

Met Ile Val Asp Leu Ala Lys Thr Asp Pro Ala Gly Trp Asn Ser Asp  
305                 310                 315                 320  

H7 

Lys His Ile Thr Pro Lys Asn Ile Glu Asp Glu Val Ile Tyr Glu Met  
                325                 330                 335      

Asp Val Arg Asp Phe Ser Ile Asp Pro Asn Ser Gly Met Lys Asn Lys  H= 

            340                 345                 350          

Gly Lys Tyr Leu Ala Leu Thr Glu Lys Gly Thr Lys Gly Pro Asp Gly  
        355                 360                 365              =7 

Val Lys Thr Gly Ile Asp Ser Leu Lys Gln Leu Gly Ile Thr His Val  
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    370                 375                 380                  

Gln Leu Met Pro Val Phe Ala Phe Ala Ser Val Asp Glu Thr Asp Pro  
385                 390                 395                 400  = 

Thr Gln Asp Asn Trp Gly Tyr Asp Pro Arg Asn Tyr Asp Val Pro Glu  
                405                 410                 415      

87 

Gly Gln Tyr Ala Thr Asn Ala Asn Gly Thr Ala Arg Ile Lys Glu Phe  
            420                 425                 430          

8= 

Lys Glu Met Val Leu Ser Leu His Arg Glu His Ile Gly Val Asn Met  
        435                 440                 445              

Asp Val Val Tyr Asn His Thr Phe Ala Thr Gln Ile Ser Asp Phe Asp  !7 

    450                 455                 460                  

Lys Ile Val Pro Glu Tyr Tyr Tyr Arg Thr Asp Asp Ala Gly Asn Tyr  
465                 470                 475                 480  != 

Thr Asn Gly Ser Gly Thr Gly Asn Glu Ile Ala Ser Glu Arg Pro Met  
                485                 490                 495      

F7 

Val Gln Lys Phe Ile Ile Asp Ser Leu Lys Tyr Trp Val Asn Glu Tyr  
            500                 505                 510          

F= 

His Ile Asp Gly Phe Arg Phe Asp Leu Met Ala Leu Leu Gly Lys Asp  
        515                 520                 525              

Thr Met Ser Lys Ala Ala Ser Glu Leu His Ala Ile Asn Pro Gly Ile  H7 

    530                 535                 540                  

Ala Leu Tyr Gly Glu Pro Trp Thr Gly Gly Thr Ser Ala Leu Pro Glu  
545                 550                 555                 560  H= 

Asp Gln Leu Leu Thr Lys Gly Ala Gln Lys Gly Met Gly Val Ala Val  
                565                 570                 575      

=7 

Phe Asn Asp Asn Leu Arg Asn Ala Leu Asp Gly Asn Val Phe Asp Ser  
            580                 585                 590          
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Ser Ala Gln Gly Phe Ala Thr Gly Ala Thr Gly Leu Thr Asp Ala Ile  
        595                 600                 605              

= 

Lys Asn Gly Val Glu Gly Ser Ile Asn Asp Phe Thr Ser Ser Pro Gly  
    610                 615                 620                  

87 

Glu Thr Ile Asn Tyr Val Thr Ser His Asp Asn Tyr Thr Leu Trp Asp  
625                 630                 635                 640  

Lys Ile Ala Leu Ser Asn Pro Asn Asp Ser Glu Ala Asp Arg Ile Lys  8= 

                645                 650                 655      

Met Asp Glu Leu Ala Gln Ala Val Val Met Thr Ser Gln Gly Val Pro  
            660                 665                 670          !7 

Phe Met Gln Gly Gly Glu Glu Met Leu Arg Thr Lys Gly Gly Asn Asp  
        675                 680                 685              

!= 

Asn Ser Tyr Asn Ala Gly Asp Thr Val Asn Glu Phe Asp Trp Ser Arg  
    690                 695                 700                  

F7 

Lys Ala Gln Tyr Pro Asp Val Phe Asn Tyr Tyr Ser Gly Leu Ile His  
705                 710                 715                 720  

Leu Arg Leu Asp His Pro Ala Phe Arg Met Thr Thr Ala Asn Glu Ile  F= 

                725                 730                 735      

Asn Ser His Leu Gln Phe Leu Asn Ser Pro Glu Asn Thr Val Ala Tyr  
            740                 745                 750          H7 

Glu Leu Thr Asp His Val Asn Lys Asp Lys Trp Gly Asn Ile Ile Val  
        755                 760                 765              

H= 

Val Tyr Asn Pro Asn Lys Thr Ala Ala Thr Ile Asn Leu Pro Ser Gly  
    770                 775                 780                  

=7 

Lys Trp Ala Ile Asn Ala Thr Ser Gly Lys Val Gly Glu Ser Thr Leu  
785                 790                 795                 800  

ES 2 743 515 T3

 



Z=

Gly Gln Ala Glu Gly Ser Val Gln Val Pro Gly Ile Ser Met Met Ile  
                805                 810                 815      

= 

Leu His Gln Glu Val Ser Pro Asp His Gly Lys Lys  
            820                 825              
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8< "#$%#&'( *( +,-./#0%,#)# 4-( ./02$(&*( -&# )-)'%'-.%3& (& -&# 2/)%.%3& ./$$()2/&*%(&'( # ,# 2/)%.%3& !_= *(, 
2/,%2A2'%*/ *( `:a bJ cRd !@ */&*( ,# ?#$%#&'( ./02$(&*( #, 0(&/) -&# *( ,#) )%+-%(&'() )-)'%'-.%/&() / 
./0;%&#.%/&() *( )-)'%'-.%/&()d 

!_=\O = 
!_=\e H87fO 
!!H8 e !_=YO 
!!HD e !_=\ e F8^"O 
!_=YO 
!!Hg e !_=YO 87 
!_=\ e ^FJ e H87fO 
8ZFg e !_=\ e H87fO 
8ZF\ e !_=\ e H87fO 
F7Fc e !_=\O 
8Z_8 e !_=\O / 8= 
F!" e !8_X e !_=\O 

*/&*( ,# ?#$%#&'( '%(&( #.'%?%*#* *( +,-./#0%,#)# 1 */&*( ,# ?#$%#&'( '%(&( #, 0(&/) -& _7h@ #, 0(&/) -& _=h@ #, 
0(&/) -& _Zh@ #, 0(&/) -& _[h@ #, 0(&/) -& _^h@ / #, 0(&/) -& __h@ 2($/ 0(&/) *(, 877h *( %*(&'%*#* *( 
)(.-(&.%# ./& (, 2/,%2A2'%*/ *( `:a bJ cRd !@ 1 */&*( ,# ?#$%#&'( '%(&( -&# %&B%;%.%3& *( +,-./)# $(*-.%*# (& 
./02#$#.%3& ./& ,# +,-./#0%,#)# *( `:a bJ cRd !< !7 

!< "#$%#&'( )(+T& ,# $(%?%&*%.#.%3& 8@ */&*( (, #0%&/N.%*/ (& ,# 2/)%.%3& _= 1 8!8 () -&# 2$/,%&#< 

F< K/02/)%.%3& 4-( ./02$(&*( (, 2/,%2A2'%*/ )(+T& .-#,4-%($# *( ,#) $(%?%&*%.#.%/&() 8I!< 

H< K/02/)%.%3& )(+T& ,# $(%?%&*%.#.%3& F@ 4-( ./02$(&*( #*(0N) -&# 2-,-,#&#)#< 

=< K/02/)%.%3& )(+T& ,# $(%?%&*%.#.%3& ! / F@ 4-( ./02$(&*( #*(0N) -&# #,5#I#0%,#)#@ 2#$'%.-,#$0(&'( -&# #,5#I
#0%,#)# 5T&+%.#@ 0N) 2#$'%.-,#$0(&'( -&# #,5#I#0%,#)# *($%?#*# *( <,&9+.(3+$)"(!&''(! /  !"#$%&''(!)0#$$#(!@ #T& 0N) != 
2#$'%.-,#$0(&'( -&# #,5#I#0%,#)# )(,(..%/&#*# *( ,# #,5#I#0%,#)# *%?-,+#*# ./0/ ,# `:a bJ cRd H@ 2$(5($%;,(0(&'( ./& 
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-& _8h@ 0N) 2$(5($%;,(0(&'( #, 0(&/) -& _!h@ #T& 0N) 2$(5($%;,(0(&'( #, 0(&/) -& _Fh@ 0N) 2$(5($%;,(0(&'( #, F7 
0(&/) -& _Hh@ ( %&.,-)/ 0N) 2$(5($%;,(0(&'( #, 0(&/) -& _=h@ '#, ./0/ %&.,-)/ #, 0(&/) -& _Zh@ #, 0(&/) -& _[h@ 
#, 0(&/) -& _^h@ #, 0(&/) -& __h@ 2($/ 0(&/) *(, 877h *( %*(&'%*#* ./& (, 2/,%2A2'%*/ *( `:a bJ cRd H< 

Z< j)/ *( -& 2/,%2A2'%*/ )(+T& .-#,4-%($# *( ,#) $(%?%&*%.#.%/&() 8I! 2#$# ,# 2$/*-..%3& *( -& E#$#;( 1]/ -& 2$/*-.'/ 
*( 5($0(&'#.%3&< 
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^< U$/.()/ )(+T& ,# $(%?%&*%.#.%3& [@ */&*( (, 2#)/ G;L 1 (, 2#)/ G.L )( $(#,%M#& )%0-,'N&(#0(&'(< 
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2$()(&.%# *( -&# ?#$%#&'( *( +,-./#0%,#)# )(+T& .-#,4-%($# *( ,#) $(%?%&*%.#.%/&() 8I!< 

87< U/,%&-.,(3'%*/ #%),#*/ 4-( ./*%5%.# ,# ?#$%#&'( )(+T& .-#,4-%($# *( ,#) $(%?%&*%.#.%/&() 8I!< 
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88< K/&)'$-..%3& *( N.%*/ &-.,(%./ 4-( ./02$(&*( (, 2/,%&-.,(3'%*/ )(+T& ,# $(%?%&*%.#.%3& 87< 

8!< "(.'/$ *( (C2$()%3& 4-( ./02$(&*( (, 2/,%&-.,(3'%*/ )(+T& ,# $(%?%&*%.#.%3& 87< 

8F< KA,-,# B-A)2(* 4-( ./02$(&*( (, 2/,%&-.,(3'%*/ )(+T& ,# $(%?%&*%.#.%3& 87< 

8H< KA,-,# B-A)2(* )(+T& ,# $(%?%&*%.#.%3& 8F@ */&*( ,# .A,-,# B-A)2(* () -&# .A,-,# *( ,(?#*-$#@ 2#$'%.-,#$0(&'( -&# 
=/33,/$+.-3#! )2<@ 0N) 2#$'%.-,#$0(&'( =/33,/$+.-3#!)3#$#6&!&/#< = 

8=< WA'/*/ *( 2$/*-..%3& *( -&# ?#$%#&'( *( +,-./#0%,#)# )(+T& .-#,4-%($# *( ,#) $(%?%&*%.#.%/&() 8I!@ 4-( 
./02$(&*(d 

(, .-,'%?/ *( ,# .A,-,# B-A)2(* )(+T& ,#) $(%?%&*%.#.%/&() 8FI8H ;#E/ ./&*%.%/&() #*(.-#*#) 2#$# ,# (C2$()%3& *( 
,# ?#$%#&'(O 
1 /2.%/&#,0(&'( ,# $(.-2($#.%3& *( ,# ?#$%#&'( *( +,-./#0%,#)#< 87 

8Z< U$/.()/ )(+T& ,# $(%?%&*%.#.%3& [I^@ */&*( ,# ?#$%#&'( *( +,-./#0%,#)# )(+T& .-#,4-%($# *( ,#) $(%?%&*%.#.%/&() 8I
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