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KLM=!#&!1.)#'&)$CR!^>!.&,!$)0,'&)$"Q!.)!0&#-'6$#)<A5.$',!,'&).3!43#&#4$8!k#++'63#Y$!

$)0,<!.)!)*'!U&#-'6$#)<!%(!X.$'32!M7#)B'63.&,2!(%0&,!C!KLM=!$)6.#&$!.+%&/!V??!



! "R!

,'&).3!1.)#'&)$!.&,!4%&430,',!)*.)!)*'!1%)'&)#.3!%(!KLM=!4.66#./'!.+%&/!,'&).3!

1.)#'&)$!'O#$)',!50)!7.$!3%7^>8!G)Y$!.3$%!5''&!$*%7&!)*.)!%3,'6!./'!7.$!.!6#$9!(.4)%6!

(%6!4.66#./'!%(!KLM=^S8!M#&4'!)*'!1.)#'&)!1%103.)#%&!%(!1'6#%,%&).3!43#&#4$!)'&,$!)%!

5'!%3,'62!#)!#$!#+1%6).&)!)%!4%&$#,'6!)*'!1%$$#5#3#)<!)*.)!$%+'!%(!%06!1.)#'&)$!+.<!5'!

KLM=!4.66#'6$8!J%!%06!9&%73',/'2!)*'6'!#$!%&3<!%&'!,%40+'&)',!4.$'!%(!

)6.&$+#$$#%&!%(!KLM=!(6%+!.!,'&)#$)!7*%!7.$!.!&.$.3!4.66#'6!)%!)7%!1.)#'&)$!#&!

P&/3.&,^V8!:%7'-'62!)*.)!%44066',!16#%6!)%!)*'!#&$)#)0)#%&!%(!$).&,.6,!#&('4)#%&!

4%&)6%3!16%)%4%3$!.&,!)*'!16.4)#)#%&'6!7.$!&%)!0$#&/!/3%-'$!6%0)#&'3<8!J*'!6'+.#&#&/!

4.$'$!%(!,'+%&$)6.)',!%6!$0$1'4)',!KLM=!4%3%&#B.)#%&!(%33%7#&/!%6.3!%6!

+.O#33%(.4#.3!$06/'6<!%44066',!#&!*%$1#).3#B',!1.)#'&)$!#&!1%%6!/'&'6.3!4%&,#)#%&2!

$04*!.$!4.&4'6!1.)#'&)$^R8!J*'!)6.&$+#$$#%&!%(!KLM=!4.&&%)!5'!,#6'4)3<!3#&9',!)%!)*'!

,'&).3!16%4',06'!.$!)*'$'!1.)#'&)$!+.<!*.-'!.4;0#6',!#)!,06#&/!*%$1#).3#B.)#%&8!#

#

Z%&)6%-'6$<!'O#$)$!.$!)%!7*#4*!5%,<!$#)'$!.6'!)*'!+%$)!'(('4)#-'!(%6!KLM=!

$06-'#33.&4'^T8!J*'!P06%1'.&!KLM=!Z%&$'&$0$!Z%&('6'&4'!#&!C??T!$).)',!)*.)!)*'!

&%$'!#$!)*'!+%$)!#+1%6).&)!$46''&#&/!$#)'^^8!`.$.3!$46''&#&/!*.$!.&!^?@!$'&$#)#-#)<8!

`.$.3!$7.5$!.3$%!)'&,!)%!16%-#,'!)*'!3.6/'$)!&0+5'6!%(!%-'6.33!KLM=!#$%3.)'$2!.$!

7'33!.$!)*'!3.6/'$)!&0+5'6!%(!KLM=!#$%3.)'$!(6%+!.!$#&/3'!$#)'^Q8!M)0,#'$!$*%7!)*.)!

%5).#&#&/!$46''&#&/!$.+13'$!(6%+!.,,#)#%&.3!5%,<!$#)'$!4.&!#&46'.$'!)*'!$'&$#)#-#)<!

)%!iQ?@Q?!Q"8!:%7'-'62!)*'!.,,#)#%&.3!$46''&#&/!$#)'$!4.&!#&430,'!1'6#.&.3!6'/#%&$2!

.O#33.'2!%1'&!7%0&,$2!')42!)*.)!7%03,!5'!#&4%&-'&#'&)!.&,!0&6'.3#$)#4!#&!.!,'&).3!

43#&#4!$'))#&/8!#

#



! "T!

G&!/'&'6.32!)*'!(6';0'&4<!%(!&.$.3!4.66#./'!%(!KLM=!.+%&/!,'&).3!1.)#'&)$!.&,!

1'6$%&&'3!*.$!5''&!$*%7&!)%!5'!3%7'6!)*.&!*%$1#).3!7%69'6$!.&,!7'6'!+%6'!$#+#3.6!

)%!)*'!/'&'6.3!1%103.)#%&!6.)'$^R8!:%7'-'62!$46''&#&/!(%6!KLM=!#&!*'.3)*<!4.66#'6$!

4.&!*'31!)%!6',04'!1%)'&)#.3!)6.&$+#$$#%&a4%&).#&!%0)56'.9$2!16'-'&)!)*'!

,'-'3%1+'&)!%(!#&('4)#%&2!.&,!16'-'&)!$16'.,!%(!43%&'$8!M)0,#'$!*.-'!#&,#4.)',!.!

1%$#)#-'!4%66'3.)#%&!5')7''&!*.-#&/!.!1%$#)#-'!&.$.3!$46''&#&/!.&,!.!$05$';0'&)!

,'-'3%1+'&)!%(!#&('4)#%&QC8!J*'!.#+!%(!)*#$!$'4)#%&!7.$!)%!$06-'<!)*'!KLM=!4.66#'6!

6.)'!#&!)*'!.&)'6#%6!&.6'$!#&!)*'!W%$)/6.,0.)'!W'6#%,%&)%3%/<!Z3#&#4!.+%&/!)*'!

6'$#,'&)$2!$).((2!.&,!(.403)<8!

!

!

!

!

!

#

#

#

#

#

#

#

#

#



! "^!

8"#C*'C(=9#

#

J*'!.#+!%(!)*#$!%5$'6-.)#%&.3!$)0,<!7.$!)%!$06-'<!(%6!KLM=!#&!.&!"^!4*.#6!

0&#-'6$#)<A5.$',!1'6#%,%&).3!43#&#48!_#(('6'&)!6%0)'$!%(!1%$$#53'!KLM=!

4%&).+#&.)#%&!7'6'!'O.+#&',!#&430,#&/!"8!*.6,!'&-#6%&+'&).3!$06(.4'$2!C8!,'&).3!

0&#)!7.)'6!3#&'$2!>8!.'6%$%3$2!.&,!S8!!*0+.&!4.66#'6$8#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#



! "Q!

@"#,E&9'$EH=#E%)#,9&G()=#

#

@"!#93:05;3<-3.72#=>5?71-#+;3.7<037.0;3#03#7#)-3.72#+20301#

`%!(.403)<2!6'$#,'&)$2!%6!$).((!+'+5'6$!7'6'!&%)#(#',!%6!.3'6)',!16#%6!)%!%06!

$.+13#&/!16%4',06'$8!e'.6#&/!$)'6#3'!/3%-'$!.&,!(%33%7#&/!.&!.$'1)#4!)'4*&#;0'2!)*'!

=eM!(6%+!)*'!.$$#$).&)Y$!6.49!7.$!3#()',!(6%+!#)$!*%3,'68!J*'!*.&,3'!.6'.!.&,!)%1!

$06(.4'$!%(!)*'!-.3-'!50))%&$!.&,!)*'!46'-#4'$!0&,'6!.&,!.6%0&,!)*'!50))%&$!7'6'!

$7.55',!0$#&/!XX]!Z03)06'!M7.5$!HX_!_#./&%$)#4$2!M1.69$2!K_I!16'A+%#$)'&',!

7#)*!)*'!$)'6#3'!&%&$'3'4)#-'!)6<1)#4.$'!$%<56%)*!7#)*!R8V@!`.Z3!HXX]!W6'1.6',!

Z03)06'!K',#.l!X_!_#./&%$)#4$I8!J*'!$7.5$!7'6'!#++',#.)'3<!13.4',!#&!)*'!)05'$!%(!

)*'!'&6#4*+'&)!56%)*!)%!#&%403.)'!#)2!.&,!)*'&!6'+%-',8!J*'!43%$',!)05'$!7'6'!

#&405.)',!.)!>V°Z!(%6!CS!*%06$8!_06#&/!)*#$!)#+'2!XX]!Z:LbK./.6!KLM=!GG!

HZKLM=GGf!X_!_#./&%$)#4$I!./.6!13.)'$!7'6'!.33%7',!)%!7.6+!)%!6%%+!)'+1'6.)06'!

#&!.!,.69!6%%+8!M05$';0'&)3<2!)*'!'&6#4*+'&)!56%)*!7.$!#&%403.)',!%&!.&%)*'6!

$7.5!.&,!0&,'67'&)!.!>A$)6'.9!,#30)#%&!+')*%,!%&!)*'!./.6!13.)'$8!J*'!13.)'$!7'6'!

)*'&!#&405.)',!#&!.&!#&-'6)',!1%$#)#%&!#&!)*'!,.69!.)!>V°Z!(%6!CS!*%06$8!=&<!+.0-'!

4%3%&#'$!+%61*%3%/#4.33<!4%&$#$)'&)!7#)*!!/,#*-.*+!7'6'!4%&(#6+',!.$!!/,#*-.*+!7#)*!

.!1%$#)#-'!4%./03.$'!)'$)!Hc309.!Z%./03.$'!_#$4f!M#/+.A=3,6#4*!Z*'+#'!D+5:2!X04*$2!

M7#)B'63.&,I8!

J*'!4%./03.$'!)'$)!7.$!1'6(%6+',!5<!13.4#&/!+.0-'!4%3%&#'$!%&!.!/3.$$!+#46%$4%1'!

$3#,'!7#)*!"!,6%1!%(!,#$)#33',!7.)'68!!J*'!)'$)!$)6.#&!7.$!'+03$#(#',!)%!%5).#&!.!

*%+%/'&%0$!)*#49!$0$1'&$#%&8!b&'!4%./03.$'!,#$4!7.$!.,,',!.&,!6055',!.5%0)!#&!

)*'!$0$1'&$#%&2!0$#&/!)*'!)#1!%(!.!7#6'!3%%18!=!$'4%&,!,6%1!%(!,#$)#33',!7.)'6!7.$!



! C?!

.,,',!.&,!+#O',8!\#$#53'!+.46%$4%1#4!430+1#&/!7#)*#&!>?!$'4%&,$!#&,#4.)',!.!

1%$#)#-'!4%./03.$'!)'$)!

!

@"8#)-3.72#*30.#A7.-5203-#+;3.7<037.0;3#

e'.6#&/!$)'6#3'!/3%-'$!.&,!(%33%7#&/!.&!.$'1)#4!)'4*&#;0'2!)*'!=eM!(6%+!)*'!

.$$#$).&)!6.49!7.$!(30$*',!(%6!C!+#&0)'$8!=!43'.&!=eM!)#1!7.$!#&$'6)',!.&,!)*'!

1.,,3'!6'+%-',!(6%+!)*'!K#33#1%6'!4%&).#&'68!U$#&/!)*'!=eM2!)*'!K#33#1%6'!:WZ!

M.+13'6!4%&).#&'6!7.$!(#33',!7#)*!7.)'6!(6%+!)*'!,'&).3!0&#)!7.)'63#&'!)%!)*'!C44!

+.698!M)'6#3'!$.3#&'!7.$!)*'&!.,,',!)%!)*'!C?44!+.698!J*'!K#33#1%6'!1.,,3'!7.$!

6'13.4',!(#6+3<!#&!)*'!4.$'!7#)*!)*'!7.)'6!$.+13'!.&,!)*'!'&)#6'!4%&).#&'6!7.$!

13.4',!*%6#B%&).33<!7#)*!)*'!(#3)'6!$#,'!,%7&!(%6!>?!$'4%&,$8!M05$';0'&)3<2!)*'!

1.,,3'!7.$!6'+%-',!.&,!)*'!'O4'$$!7.)'6!$*.9'&!%((8!=33!3#;0#,!7.$!'+1)#',!(6%+!

)*'!$.+13'6!4%&).#&'68!J*'!1.,,3'!7.$!6'13.4',!(#6+3<!.&,!)*'!0&#)!#&405.)',!.)!

6%%+!)'+1'6.)06'2!(#3)'6!$#,'!,%7&8!c%33%7#&/!S^A*%06!#&405.)#%&2!)*'!1.,,3'!(#3)'6$!

7'6'!'O.+#&',!0&,'6!)*'!+#46%$4%1'8!Z%3%&#'$!.11'.6!.$!$1%)$!%&!)*'!(#3)'6!.&,!4.&!

-.6<!#&!$#B'!.&,!4%3%68!b&3<!)*'!4%3%&#'$!3<#&/!%&!)*'!(033!$;0.6'$!7'6'!4%0&)',l!

)*%$'!%&!1.6)#.3!$;0.6'$!.)!)*'!1'6#1*'6<!%(!)*'!1.,,3'!7'6'!&%)!4%0&)',8!`%6+.33<2!

)*'!K#33#1%6'!$.+13'6!#$!+.,'!)%!,6.7!#&!"+]!%(!$.+13'!#&)%!)*'!1.,,3'2!$%!)*'!

4%0&)!%5).#&',!#$!';0#-.3'&)!)%!)*'!4%3%&<A(%6+#&/!0&#)$!1'6!+#33#3#)'6!HZcUa+]I8!

:%7'-'62!,0'!)%!)*'!$)'6#3'!7.)'6!,#30)#%&2!)*#$!&0+5'6!7%03,!5'!+03)#13#',!5<!"?!)%!

%5).#&!)*'!)60'!ZcUa+]8!D6%7&!4%3%&#'$!7'6'!#&%403.)',!%&!)*'!ZKLM=GG!13.)'$!

(%33%7#&/!+')*%,$!16'-#%0$3<!,'$46#5',8!=&<!+.0-'!4%3%&#'$!7'6'!$05['4)',!)%!.!

$05$';0'&)!4%./03.$'!)'$)8!!



! C"!

@"@#)-3.72#C5;1-D>5-#E-5;6;2#+;3.7<037.0;3#

P.4*!1.)#'&)!7.$!$'.)',!.&,!6'43#&',!#&!)*'!,'&).3!4*.#68!='6%$%3!4%33'4)#%&!%44066',!

7*#3'!16.4)#)#%&'6$!7'6'!0$#&/!03)6.$%&#4!$4.3'6$!(%6!$4.3#&/!16%4',06'$!%6!

*#/*$1'',!*.&,1#'4'$!(%6!$06/#4.3!%$$'%0$!6'4%&)%06#&/!16%4',06'$8!`%!(.403)<2!

6'$#,'&)2!$)0,'&)2!%6!$).((!+'+5'6$!7'6'!.3'6)',!16#%6!)%!)*'!$.+13#&/!16%4',06'8#

#

J*'!%6#(#4'!%(!)*'!$.+13'6!7.$!3%4.)',!CVA>?!#&4*'$!(6%+!)*'!1.)#'&)Y$!+%0)*2!%&!.!

)6.<!5'*#&,!)*'!1.)#'&)2!)%!+#&#+#B'!,#6'4)!$13.))'68!J*'!03)6.$%&#4!$4.3'6!%6!

*#/*$1'',!*.&,1#'4'!%&!'.4*!,'&).3!0&#)!7.$!4%&&'4)',!)%!)*'!43%$',!7.)'6!$<$)'+!

6'$'6-%#68!M'-'&A+#&0)'!.#6!$.+13'$!H"???]I!7'6'!%5).#&',!0$#&/!.&!.'6%$%3A

$.+13#&/!+%&#)%6!HK!=#6!J!=#6!J'$)'62!K#33#1%6'!Z%6182!X',(%6,2!K=I8!J'+1'6.)06'!

.&,!*0+#,#)<!7'6'!6'4%6,',!,06#&/!)*'!$.+13#&/!16%4'$$8#

#

c%33%7#&/!.!>VZ2!CSA*%06!#&405.)#%&!%&!)*'!)6<1)#4.$'A$%<!./.6!13.)'$2!)*'!4%3%&#'$!

7'6'!4%0&)',!(%6!)%).3!-#.53'!4%0&)!HJ\ZI!.&,!)*%$'!7#)*!)*'!4%3%6!.&,!+%61*%3%/<!

4%&$#$)'&)!7#)*!!/,#*-.*+!7'6'!1#49',!7#)*!.!$)'6#3'!3%%1!.&,!$05A403)06',!#&!$.3)!

'&6#4*+'&)!56%)*!HXX]!W6'1.6',!Z03)06'!K',#.!'&6#4*+'&)!56%)*I8!J*'$'!)05'$!

7'6'!#&405.)',!.)!>VZ!(%6!CS!*%06$8!M05$';0'&)3<2!)*'!403)06'!+',#.!7'6'!

#&%403.)',!7#)*!$7.5$!%&!)*'!ZKLM=GG!./.6!13.)'$!(%33%7#&/!+')*%,$!16'-#%0$3<!

,'$46#5',8!=&<!+.0-'!4%3%&#'$!7'6'!$05['4)',!)%!.!$05$';0'&)!4%./03.$'!)'$)8!!

!

!

!



! CC!

@"B##G><73#+7550-56#03#7#)-3.72#+20301#

G&!d03<!C?"C2!>?!*'.3)*<!-%30&)''6$!7'6'!6'460#)',!.+%&/!)*'!6'$#,'&)$2!$).((2!.&,!

(.403)<!%(!)*'!U&#-'6$#)<!%(!Z.3#(%6&#.!M.&!c6.&4#$4%!W%$)/6.,0.)'!W'6#%,%&)%3%/<!

Z3#&#48!J*'!-%30&)''6$!#&430,',!)*%$'!#&-%3-',!#&!,#6'4)!1.)#'&)!4%&).4)2!.&,!7'6'!#&!

/%%,!$<$)'+#4!*'.3)*!7#)*!&%!9&%7&!16'$'&)!%6!1.$)!KLM=!4.66#'6!$).)0$8#

#

J*'!$05['4)$!7'6'!#&(%6+',!%&!)*'!$)0,<!-'65.33<!.&,!#&!76#)#&/!.&,!16%-#,',!

-'65.3!#&(%6+',!4%&$'&)$8!J*'!$)0,<!*.,!5''&!.116%-',!5<!)*'!Z%++#))''!%&!

:0+.&!L'$'.64*!HGLXm"CA?^T>RI8!M05['4)$!7'6'!#&(%6+',!%(!)*'!6#$9$!%(!KLM=!

4.66#./'8!Z03)06'!6'$03)$!7'6'!4%&(#,'&)#.38!G,'&)#(#',!KLM=!4.66#'6$!7'6'!&%)#(#',!

.&,!.,-#$',!)%!$''9!.116%16#.)'!,'4%3%&#B.)#%&!)6'.)+'&)$!7#)*!)*'#6!16#+.6<!4.6'!

16%-#,'68!

#

M1'4#+'&$!7'6'!%5).#&',!(6%+!)*'!.&)'6#%6!&.6'$!7#)*!$)'6#3'!(#5'6A)#11',!$7.5$!

HXX]!Z03)06'!M7.5$2!X_!_#./&%$)#4$I!+%#$)'&',!7#)*!$)'6#3'!$.3#&'8!J*'!$7.5!7.$!

#&$'6)',!"4+!.&,!6%33',!>!)#+'$!#&!'.4*!&%$)6#3!7*#3'!)*'!$05['4)!16'$$',!)*'!$#,'!%(!

)*'#6!&%$)6#3!43%$',8!G++',#.)'3<!.()'62!)*'!$7.5$!7'6'!#&%403.)',!#&)%!.!&%&A

$'3'4)#-'!JM=!'&6#4*+'&)!56%)*!HXX]!W6'1.6',!Z03)06'!K',#.l!X_!_#./&%$)#4$I8!J*'!

$.+13'$!7'6'!3.5'3',!.&,!4%,',!7#)*!.!6.&,%+!&0+5'6!3#$)!16'1.6',!0$#&/!.!

6.&,%+!&0+5'6!/'&'6.)%68!!=()'6!#&405.)#%&!.)!>VnZ!%-'6&#/*)2!)*'!56%)*!7.$!)6#13'!

$)6'.9',!%&)%!.!4*6%+%/'&#4!./.6!$'3'4)#-'!(%6!!/,#*-.*+!HXX]!Z:LbK=../.6!KLM=!

GGl!X_!_#./&%$)#4$I8!c%33%7#&/!.&%)*'6!CS!*%06!#&405.)#%&!.)!>VnZ2!.&<!+.0-'!



! C>!

4%3%&#'$!$05$';0'&)3<!0&,'67'&)!.!4%./03.$'!)'$)8!J*'!4%,'!$*'')!7.$!,'$)6%<',!.)!

)*'!'&,!%(!)*'!16%['4)8!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
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! CS!

B"#'9=*H&=!

#

B"!#93:05;3<-3.72#=>5?71-#+;3.7<037.0;3#

#

=#6A7.)'6!$<6#&/'!$06(.4'$!(6%+!"^!4*.#6$!#&!)*'!W'6#%,%&)%3%/<!43#&#4!7'6'!$.+13',!

#&!_'4'+5'6!C?""8!U1%&!.!CSA*%06!#&405.)#%&!1'6#%,!#&!)*'!'&6#4*+'&)!56%)*2!)*'!

$1'4#+'&$!7'6'!#&%403.)',!%&!)*'!ZKLM=GG!./.6!13.)'$8!=)!CS!*%06$2!&%!+.0-'!

4%3%&#'$!%6!.&<!%)*'6!4%3%&#'$!7'6'!%5$'6-',!%&!.&<!%(!)*'!13.)'$8!=)!S^!*%06$2!&%!

+.0-'!4%3%&#'$!%6!.&<!%)*'6!4%3%&#'$!7'6'!%5$'6-',!+.46%$4%1#4.33<!%6!.)!"?8VO!

+./&#(#4.)#%&!0&,'6!)*'!+#46%$4%1'8!J*'6'!7'6'!&%!KLM=!%&!)*'$'!(6';0'&)3<!

)%04*',!$06(.4'$8#

#

B"8#)-3.72#*30.#A7.-5203-#+;3.7<037.0;3#

#

J*'!7.)'6!(6%+!)*'!=eM!3#&'!(6%+!"^!4*.#6$!#&!)*'!W'6#%,%&)%3%/<!43#&#4!7'6'!

$.+13',!#&!c'560.6<!C?"C8!J*'$'!0&#)$!*.,!#%,#&'A6'3'.$#&/!,'-#4'$!H_'&).W06'I!

#&$).33',!.!<'.6!16'-#%0$3<8!J.53'!"!$*%7$!)*'!4%0&)!(6%+!)*'!,#30)',!:WZ!$.+13'6!

.&,!)*'!(#&.3!ZcUa+]8!!

!
J.53'!"8!J%).3!-#.53'!4%0&)$!(6%+!=eM!7.)'6!$.+13'$!%&!:WZ!M.+13'6!13.)'$!
H"f"?!_#30)',!:WZ!M.+13'6!Z%0&)I!
#

Unit Count* CFU/mL 
1 2.7 27 
2 731 7310 
3 20 200 
4 21 210 
5 210 2100 



! CV!

6 400 4000 
7 172.3 1723 
8 38.3 383 
9 87. 7 877 

10 14.3 143 
11 86.7 867 
12 458.3 4583 
13 28.7 287 
14 311.3 3113 
15 72.3 723 
16 1.3 13 
17 0 0 
18 63.3 633 

o`%)'A!J*'!4%0&)!6'16'$'&)$!)*'!.-'6./'!-.30'!%(!>!$'1.6.)'!4%0&)$!1'6(%6+',!5<!C!
#&-'$)#/.)%6$!
!

Z%3%&#'$!/6%7&!%&!)*'!:WZ!$.+13'6!7'6'!#&%403.)',!%&!)*'!ZKLM=GG!13.)'$!.&,!)*'!

13.)'$!7'6'!'O.+#&',!.)!CS!.&,!S^!*%06$8!k'6%!+.0-'!4%3%&#'$!7'6'!%5$'6-',!.)!

'#)*'6!%(!)*'!%5$'6-.)#%&!)#+'$!50)!+.6%%&!4%3%6',2!6%0&,',2!'3'-.)',!

4%3%&#'$a$3#+'!7'6'!&%)#4',!%&!4'6).#&!13.)'$!.&,!.6'!,'$#/&.)',!5<!.!o!#&!J.53'!C8!

J7%!%(!)*'!13.)'$!7#)*!.!3.6/'!.+%0&)!%(!)*'$'!+.6%%&!4%3%&#'$!0&,'67'&)!.!

4%./03.$'!)'$)!.&,!5%)*!)'$)',!&'/.)#-'8!U&#)!C!0&,'67'&)!.!D6.+!$).#&8!`%!4%44#!

7'6'!$''&!.)!"V?p!%6!R??p8!!

!

J.53'!C8!K.0-'A4%3%6',!4%3%&<!4%0&)$!%&!ZKLM=GG!13.)'$!#&%403.)',!(6%+!:WZ!
M.+13'6$!%(!,'&).3!0&#)!=eM!7.)'6!
!
U&#)! Z%0&)!.)!CS:! Z%0&)!.)!S^:! Z%./03.$'!)'$)!
"! ?! ?! `a=!
C! Co! ">o! `'/.)#-'!
>! ?! ?! `a=!
S! ?! ?! `a=!
V! ?! ?! `a=!
R! ?! Co! `a=!
T! ?! ?! `a=!
^! ?! ?! `a=!
Q! ?! ?! `a=!



! CR!

"?! ?! "o! `a=!
""! "To! "So! `'/.)#-'!
"C! ?! Co! `a=!
">! ?! ?! `a=!
"S! ?! "o! `a=!
"V! ?! ?! `a=!
"R! ?! ?! `a=!
"T! `a=! `a=! `a=!
"^! ?! ?! `a=!
o!q!+.6%%&!4%3%6',2!6%0&,',2!'3'-.)',!4%3%&#'$a$3#+'!
`a=!q!&%)!.113#4.53'!
!

J*'6'!7'6'!&%!KLM=!5.4)'6#.!,')'4)',!#&!:WZ!$.+13'6$!%(!_Ue]!$.+13'$8#

#

B"@#)-3.72#C5;1-D>5-#E-5;6;2#+;3.7<037.0;3#

#

C"!.'6%$%3!$.+13'$!7'6'!).9'&!,06#&/!1'6#%,%&).3!16%4',06'$!0$#&/!03)6.$%&#4$!%6!

,'&).3!*.&,1#'4'$!5')7''&!=16#3!)%!d0&'!C?"C8!J*'!(%33%7#&/!J.53'!>!$0++.6#B'$!

)*'!$.+13#&/!4%&,#)#%&$8!J*'!16%4',06'!)<1'$!7'6'!'#)*'6!%$$'%0$!$06/'6<!HbMI!

0$#&/!*#/*$1'',!*.&,1#'4'$!%6!03)6.$%&#4!$4.3#&/!HUMI!0$#&/!Z.-#)6%&!,'-#4'$8!

M04)#%&!+')*%,$!7'6'!'#)*'6!-#.!$06/#4.3!)#1!'-.40.)%6!HMJI2!$.3#-.!'['4)%6!HMPI2!%6!

*#/*$1'',!'-.40.)%6!H:PI8!

!

J.53'!>8!W'6#%,%&).3!43#&#4!.'6%$%3!$.+13'$!.&,!$.+13#&/!4%&,#)#%&$!!

M.+13'! W6%4',06'! J'+1'6.)06'!
HncI!

L'3.)#-'!
:0+#,#)<!
H@I!

W6'A%1'6.)#-'!
Z*3%6*'O#,#&'!
6#&$'!

M04)#%&!
+')*%,!

"! bM! T>8Q! >T! r! MJ2!MP!
C! UM! TC8V! SS! `! MP!
>! UM! T"8R! SV! `! MP!
S! UM! TC8>! ST! `! MP!
V! UM! T>8C! SV! `! MP!



! CT!

R! UM! T"8S! VC! `! MP!
T! UM! TR8C! SC! `! MP!
^! UM! T>8S! SS! `! MP!
Q! bM! TC8^! SV! r! MJ2!MP!
"?! UM! T>! SR! `! MP!
""! UM! TC8V! V"! `! MP!
"C! UM! TV! SR! `! MP!
">! UM! TV8V! >Q! `! MP!
"S! UM! TS! S"! `! MP!
"V! UM! TC8"! S>! `! MP!
"R! UM! T"8R! SQ! `! MP!
"T! UM! TC! V?! `! MP!
"^! UM! TV8>! SS! `! MP!
"Q! UM! TC8"! V?! `! MP!
C?! UM! T>! V?! `! MP!
C"! UM! TC8>! V"! `! MP!
bMA!%$$'%0$!$06/'6<!
UMA!03)6.$%&#4!$4.3#&/!
ra`!g!<'$a&%!
MPA!$.3#-.!'['4)%6!
MJ!g!$06/#4.3!)#1!'-.40.)%6!
!

=()'6!$.+13#&/2!)*'!JM=!13.)'$!7'6'!#&405.)',!(%6!S^A*%06$!.&,!)*'!)%).3!-#.53'!

4%0&)$!7'6'!+.,'!HJ.53'!SI8!K%$)!%(!)*'!4%3%&#'$!%5$'6-',!7'6'!.5%0)!"!)%!V++!#&!

,#.+')'62!,%+',A$*.1',2!+#39<!7*#)'2!.&,!$+%%)*8!J*'6'!7'6'!.3$%!.!&0+5'6!%(!

3.6/'!,'&$'3<!7*#)'!4%3%&#'$!7*#4*!7'6'!'O.+#&',!.&,!(%0&,!)%!5'!D6.+A1%$#)#-'!

5.4#33#8!

!

J.53'!S8!='6%$%3!$.+13'!6'$03)$8!D%3,'&A4%3%6',!4%3%&#'$!%&!JM=!13.)'$!$0$1#4#%0$!%(!
M).1*<3%4%440$!.06'0$!7'6'!6'A#&%403.)',!%&!ZKLM=GG!13.)'$!
!
U&#)! oJ\Za+>! D%3,'&!4%3%&#'$! K.0-'!4%3%&#'$!%&!

ZKLM=GG!
"! >Q8>! ?! `a=!
C! "^! "! ?!
>! >! ?! `a=!
S! >R8T! ?! `a=!
V! "V! "! ?!



! C^!

R! "C8V! ?! `a=!
T! T! "! ?!
^! ">! "! ?!
Q! ""! ?! `a=!
"?! >^! ?! `a=!
""! SC! ?! `a=!
"C! >>! ?! `a=!
">! "Q! ?! `a=!
"S! C^! ?! `a=!
"V! >C! "! ?!
"R! "Q! ?! `a=!
"T! "T! ?! `a=!
"^! ">! ?! `a=!
"Q! "C! ?! `a=!
C?! CC! ?! `a=!
C"! >Q! ?! `a=!
o!J\Za+>!-.30'$!6'16'$'&)!.&!.-'6./'!%(!>!$'1.6.)'!4%0&)$!1'6(%6+',!5<!C!
#&-'$)#/.)%6$!%(!)*'!)%).3!-#.53'!4%0&)!1'6!405#4!+')'6!.#6!$.+13'8!
`a=!q!&%)!.113#4.53'!
!

J*'6'!7'6'!&%!!/,#*-.*+!%6!KLM=!,')'4)',!#&!.&<!1'6#%,%&).3!16%4',06'!.'6%$%3$8!

#

B"B##G><73#+7550-56##

!

X')7''&!d03<!)%!`%-'+5'6!C?"C2!>?!$.+13'$!7'6'!4%33'4)',!(6%+!)*'!.&)'6#%6!&.6'$!

%(!)*'!-%30&)''6$8!J*#$!#&430,',!)*'!1'6#%,%&).3!6'$#,'&)$2!$).((2!.&,!(.403)<8!J*'!

(%33%7#&/!J.53'!V!$0++.6#B'$!%06!(#&,#&/$8!

!

J.53'!V8!=&)'6#%6!&.6'$!$.+13'$!%(!W'6#%,%&).3!Z3#&#4!$)0,'&)$2!(.403)<2!.&,!$).((!
'&6#4*',!#&!3#;0#,!+',#.!.&,!#&%403.)',!%&!ZKLM=GG!13.)'$8!
!
M.+13'! K.0-'!4%3%&#'$!.)!

CSA*%06!
K.0-'!4%3%&#'$!.)!
S^A*%06!

Z%./03.$'!)'$)!

"! `! `! `a=!
C! r! r! `'/.)#-'!
>! r! r! `'/.)#-'!



! CQ!

S! `! `! `a=!
V! `! `! `a=!
R! `! `! `a=!
T! `! `! `a=!
^! `! r! `'/.)#-'!
Q! `! `! `a=!
"?! `! `! `a=!
""! `! `! `a=!
"C! `! `! `a=!
">! `! `! `a=!
"S! `! `! `a=!
"V! `! `! `a=!
"R! `! `! `a=!
"T! `! `! `a=!
"^! r! r! `'/.)#-'!
"Q! `! `! `a=!
C?! `! `! `a=!
C"! `! `! `a=!
CC! `! `! `a=!
C>! `! `! `a=!
CS! `! `! `a=!
CV! `! `! `a=!
CR! `! `! `a=!
CT! `! `! `a=!
C^! `! `! `a=!
CQ! `! `! `a=!
>?! `! `! `a=!
r2!`!q!<'$2!&%!
`a=!q!&%)!.113#4.53'!
!

J*'!4%./03.$'A&'/.)#-'!+.0-'A4%3%6',!4%3%&#'$!,')'4)',!#&!S!1'6$%&$!7'6'!&%)!

KLM=8!J*'$'!7'6'!4%./03.$'A&'/.)#-'!$).1*<3%4%44#!HZ%`MI8!

!

!

!

!

!



! >?!

F"#)$=+*==$(%#

#

J*#$!$)0,<!,#,!&%)!,')'4)!.&<!KLM=!#&!)*'!0&#-'6$#)<A5.$',!1'6#%,%&).3!43#&#4!%&!

'&-#6%&+'&).3!$06(.4'$2!7.)'63#&'$2!.'6%$%3$2!%6!*0+.&!4.66#'6$8!J*'$'!(#&,#&/$!

4%&(#6+!%)*'6!$)0,#'$!#&!,'&).3!43#&#4$!)*.)!*.-'!$*%7&!$#+#3.6!6'$03)$8!

!

E"#';>.-6#;?#+;3.7<037.0;3#

,

8496-(40.4"#',+*-:#).+,

J*'6'!*.$!5''&!$%+'!'-#,'&4'!#&!3#)'6.)06'!)*.)!)*'!,'&).3!43#&#4!'&-#6%&+'&)!4.&!

*.65%6!KLM="Q!CR8!K'.&7*#3'2!%)*'6!$)0,#'$!*.-'!$*%7&!6'$03)$!$#+#3.6!)%!%06$!.&,!

*.-'!(.#3',!)%!,')'4)!KLM=!#&!)*'!,'&).3!43#&#4CV!CT8!J%!%06!9&%73',/'2!)*'6'!*.-'!

5''&!&%!6'1%6)$!%(!1.)#'&)$!/'))#&/!KLM=!#&('4)#%&$!(6%+!.!4%&).+#&.)',!$06(.4'!#&!

.!,'&).3!43#&#48!J*'6'(%6'2!)*'!%-'6.33!6#$9!)*.)!)*'!,'&).3!43#&#4!'&-#6%&+'&)!1%$'$!)%!

'&,'+#4!KLM=!)6.&$+#$$#%&!#$!-'6<!+#&%68!

!

G)!7%03,!.11'.6!.$!)*%0/*!)*'!4066'&)!#&('4)#%&!4%&)6%3!16%)%4%3!'+13%<',!.)!UZMc!

(%6!*.6,!$06(.4'$!.6'!.,';0.)'!.$!3%&/!.$!)*'<!.6'!16%1'63<!'O'40)',8!J*'!Z.-#4#,'!

+.&0(.4)06'6Y$!7'5$#)'!H*))1faa7778+')6'O84%+a$06(.4'AZ.-#4#,'I!43.#+$!)*.)!)*'!

$16.<!#$!'(('4)#-'!#&!9#33#&/!KLM=!#&!C!+#&0)'$8!J*'!$)0,'&)!5%,<!.&,!)*'!$).((!#&!)*'!

43#&#4!$*%03,!(%33%7!)*'!+.&0(.4)06'6Y$!,#6'4)#%&$!(%6!0$./'8!_'-'3%1#&/!.&!

0&,'6$).&,#&/!%(!7*#4*!$#)'$!.6'!+%6'!3#9'3<!)%!5'!4%&).+#&.)',!7#)*!1.)*%/'&$!

HE*#/*!)%04*!$06(.4'$FI!4.&!.3$%!*'31!)%!/0#,'!#&('4)#%&!4%&)6%3!16.4)#4'$!.&,!,#6'4)!



! >"!

&'7!#&&%-.)#%&8!_0'!)%!)*'!(.4)!)*.)!)*'6'!#$!'-#,'&4'!)%!$*%7!)*.)!KLM=!4.&!

$06-#-'!(%6!3%&/!1'6#%,$!%(!)#+'!%&!4%&).+#&.)',!$06(.4'$2!)*'!1%$$#5#3#)<!%(!,#$'.$'!

)6.&$+#$$#%&2!.3)*%0/*!+#&%62!$)#33!6'+.#&$C>!Q>8!!

!

;.4"#',*46",<#".-,'64.+,=;>?@A,

J*'6'!*.$!5''&!&%!,%40+'&)',!'-#,'&4'!%(!KLM=!#$%3.)',!(6%+!_Ue]8!J*#$!$)0,<!

.3$%!(.#3',!)%!,')'4)!.&<!KLM=!#&!)*'!1'6#%,%&).3!43#&#4!7.)'63#&'$8!!

!

G&!.!$)0,<!4%+1.6#&/!(#-'!4%++'64#.33<!.-.#3.53'!.$$.<!$<$)'+$!(%6!+#46%5#.3!)'$)#&/!

#&!*'+%,#.3<$#$!(30#,$2!)*'!:WZ!$.+13'6!$*%7',!)*'!+%$)!4%&$#$)'&4<!#&!%5).#&#&/!

)*'!*#/*'$)!-#.53'!4%0&)$QS8!e*'&!4%+1.6',!)%!)*'!/%3,!$).&,.6,!%(!)*'!LC=!.&,!

:WZ!./.6$2!)*'!:WZ!$.+13'6!$*%7',!.&!.4406.4<!%(!QC8R@2!$'&$#)#-#)<!%(!sQ^@2!.&,!

$1'4#(#4#)<!%(!sTT@QV8!J*'!:WZ!$.+13'6!*.$!5''&!46#)#4#B',!5'4.0$'!#)!4.&&%)!/6%7!

.33!)<1'$!%(!5.4)'6#.2!.&,!)'&,$!)%!0&,'6'$)#+.)'!4%3%&<!4%0&)$QR8!:%7'-'62!&%!$#&/3'!

+',#.2!)'+1'6.)06'2!%6!#&405.)#%&!)#+'!4.&!16%-#,'!)*'!#,'.3!4%&,#)#%&$!(%6!)*'!

6'4%-'6<!%(!.33!+#46%%6/.&#$+$8!J*'!:WZ!$.+13'6$!.6'!.,-.&)./'%0$!$#&4'!)*'<!.6'!

6'.,#3<!.-.#3.53'2!.&,!16%-#,'!.&!.44'1).53'!5.3.&4'!5')7''&!+#46%5#.3!6'4%-'6<!

.&,!6';0#6',!$.+13#&/!)#+'2!';0#1+'&)2!.&,!'O1'6)#$'QV!QT8!#

#

G&!C??>2!)*'!Z_Z!6'4%++'&,',!)*.)!$)'6#3'!$%30)#%&$!$04*!.$!$)'6#3'!$.3#&'!%6!7.)'6!

$*%03,!5'!0$',!(%6!#66#/.)#%&!#&!)*'!1'6(%6+.&4'!%(!%6.3!$06/'6<!16%4',06'$8!J*'$'!

16%4',06'$!4.66<!.!/6'.)'6!%11%6)0&#)<!(%6!)*'!'&)6<!%(!+#46%%6/.&#$+$!#&)%!)*'!

-.$403.6!$<$)'+8!J*#$!#&!)06&!#&46'.$'$!)*'!1%)'&)#.3!(%6!3%4.3#B',!%6!$<$)'+#4!



! >C!

#&('4)#%&$>T8!e*#3'!)*'!UZMc!1'6#%,%&).3!43#&#4!0$'$!$)'6#3'!$.3#&'!7*'&!0$#&/!

1#'B%'3'4)6#4!,'-#4'$!%6!13.4#&/!,'&).3!#+13.&)$2!+%$)!1'6#%,%&).3!$06/'6<!

16%4',06'$!.6'!1'6(%6+',!0$#&/!*.&,1#'4'$!4%&&'4)',!)%!)*'!_Ue]8!_0'!)%!)*'!

*#/*!5.4)'6#.3!4%0&)$!(%0&,!#&!)*'!_Ue]$2!Z3bC!7.$!#&)6%,04',!#&)%!)*'!1'6#%,%&).3!

43#&#4Y$!7.)'63#&'$!.)!)*#$!1%#&)8!=33!)*'!7.)'6!6'$'6-%#6$!#&!)*'!1'6#%,%&).3!43#&#4!

7'6'!(#33',!7#)*!.!1*%$1*.)'!50(('6A$).5#3#B',!Z3bC8!G)!*.$!5''&!$*%7&!)*.)!)*'!0$'!

%(!.!Z3bC!+%0)*6#&$'!.$!)*'!3.-./'!,06#&/!03)6.$%&#4!$4.3#&/!4.&!$.('3<!.&,!

$#/&#(#4.&)3<!6',04'!)*'!5.4)'6#.3!4%0&)SV8!:%7'-'62!'-.30.)#&/!)*'!'(('4)#-'&'$$!%(!

0$#&/!)*'!Z3bC!7.$!5'<%&,!)*'!$4%1'!%(!)*#$!$)0,<2!.&,!(06)*'6!$)0,#'$!.6'!6';0#6',!

)%!'-.30.)'!7*')*'6!.!4*.&/'!#&!0&#-'6$#)<!16%)%4%3!7%03,!5'!&'4'$$.6<8!!#

#

1.-(+('+, #

`%!KLM=!7'6'!,')'4)',!#&!)*'!1'6#%,%&).3!16%4',06'!.'6%$%3$8!:%7'-'62!+.&<!

3.6/'!7*#)'!4%3%&#'$!7'6'!$''&!%&!)*'!JM=!13.)'$8!J*'$'!7'6'!#,'&)#(#',!)%!5'!

X.4#330$!4%3%&#'$2!%()'&!(%0&,!#&!,0$)!(6%+!(%%)!)6.((#48!J*'$'!7'6'!(%0&,!#&!,0$)!

$.+13'$!/6%7&!%&!JM=!13.)'$2!$.+13'$!(6%+!5.$'!%(!,'&).3!4*.#62!.&,!#&!6.&,%+!.#6!

$.+13'$!7#)*%0)!.&<!.'6%$%38!c%6!)*#$!6'.$%&2!(3%%6!43'.&'6$!.&,!)*'!*%0$'9''1#&/!

$).((!$*%03,!5'!.&!#&)'/6.3!1.6)!%(!)*'!#&('4)#%&!4%&)6%3!)'.+8!

,

B*0#4,)#--6.-+#

`%!KLM=!7'6'!,')'4)',!#&!)*'!.&)'6#%6!&.6'$!$.+13'$!4%33'4)',!(6%+!)*'!>?!

1'6#%,%&).3!6'$#,'&)$2!$).((2!%6!(.403)<8!:%7'-'62!#&!S!%(!)*'!-%30&)''6$!Hs">@!%(!



! >>!

)%).3!$.+13'I2!K')*#4#33#&A6'$#$).&)!4%./03.$'A&'/.)#-'!$).1*<3%4%44#!HKLAZ%`MI!

7'6'!(%0&,8!#

!

Z%`M!.6'!.!*')'6%/'&'%0$!/6%01!%(!%6/.&#$+$2!,#$)#&/0#$*',!(6%+!!/,#*-.*+!5<!)*'#6!

#&.5#3#)<!)%!43%)!53%%,!13.$+.8!J*'6'!.6'!>C!Z%`M!$1'4#'$Q^8!=5%0)!"V!%(!)*'+!.6'!

#&,#/'&%0$!#&!*0+.&$2!7*#3'!)*'!6'$)!.6'!&%&*0+.&!1.)*%/'&$8!K%$)!%(!)*'!
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7.)'6!+%&#)%6#&/!)'4*&#;0'8!L,10,;.4",1++()!"QQ^l"CQHCIfC?TA""8!

QR8!M+#)*!LM2!W#&'#6%!M=2!M#&/*!L2!L%+5'6/!P2!].5#5!KP2!e#33#.+$!:`8!_#$46'1.&4#'$!
#&!5.4)'6#.3!6'4%-'6<!(6%+!,'&).3!0&#)!7.)'6!$.+13'$!%&!LC=!+',#0+!.&,!.!
4%++'64#.3!$.+13#&/!,'-#4'8!C*--,M6)-(D6('!C??SlS^HSIfCS>AR8!

QT8!u.61.<!LG2!W3.+%&,%&!Jd2!K#33$!MP8!Z%+1.6#$%&!%(!+')*%,$!)%!'&0+'6.)'!
5.4)'6#.!#&!,'&).3!0&#)!7.)'6!3#&'$8!C*--,M6)-(D6('!"QQQl>^HCIf">CAS8!



! S^!

Q^8!:0'5&'6!d2!D%3,+.&&!_=8!Z%./03.$'A&'/.)#-'!$).1*<3%4%44#f!6%3'!.$!1.)*%/'&$8!
144*,G.9,M.3!"QQQlV?fCC>A>R8!

QQ8!u3%%$!eP2!X.&&'6+.&!J]8!U1,.)'!%&!43#&#4.3!$#/&#(#4.&4'!%(!4%./03.$'A&'/.)#-'!
$).1*<3%4%44#8!C'64,M6)-(D6(',G.9!"QQSlTH"If""TAS?8!

"??8!D%3,+.&&!_=2!]'43.#6!d2!K.4%&'!=8!X.4)'6#.3!4%3%&#B.)#%&!%(!&'%&.)'$!.,+#))',!
)%!.&!#&)'&$#-'!4.6'!'&-#6%&+'&)8!L,2.36#"-!"QT^lQ>HCIfC^^AQ>8!

"?"8!K#6./.#.!K2!J*%+.$!dZ2!Z%0)%!G2!P&6#/*)!KZ2!,'!]'&4.$)6'!:8!G&('66#&/!.!
1%103.)#%&!$)604)06'!(%6!M).1*<3%4%440$!'1#,'6+#,#$!(6%+!+03)#3%40$!
$';0'&4'!)<1#&/!,.).8!L,I#)".-6('!C??Tl"^QHRIfCVS?AVC8!

"?C8!:.&$$'&!=K2!u['3,$'&!D2!M%33#,!dU8!]%4.3!-.6#.&)$!%(!M).1*<3%4%44.3!4.$$'))'!
4*6%+%$%+'!+'4!#&!$1%6.,#4!+')*#4#33#&A6'$#$).&)!M).1*<3%4%440$!.06'0$!
.&,!+')*#4#33#&A6'$#$).&)!4%./03.$'A&'/.)#-'!M).1*<3%4%44#f!'-#,'&4'!%(!
*%6#B%&).3!/'&'!)6.&$('6t!14"606)-(D,15.4"+,C%.0("%.-!C??SlS^H"IfC^VAQR8!

"?>8!W#))')!_2!:0/%&&')!M2!:.65.6)*!M2!K%06%0/.!W2!M.0-.&!\2!J%0-'&'.0!M2!')!.38!
P(('4)#-'&'$$!%(!.!*%$1#).3A7#,'!16%/6.++'!)%!#+16%-'!4%+13#.&4'!7#)*!
*.&,!*</#'&'8!G&('4)#%&!Z%&)6%3!W6%/6.++'8!@#4)."!C???l>VRHQC>^If">?TA
"C8!

"?S8!M9#'$)!_d2!X6%7&!u2!Z%%1'6!Je2!:%((+.&AL%5'6)$!:2!K0$$.!:L2!P33#%))!=Z8!
W6%$1'4)#-'!4%+1.6#$%&!%(!+')*#4#33#&A$0$4'1)#53'!.&,!+')*#4#33#&A6'$#$).&)!
4%++0&#)<A.$$%4#.)',!M).1*<3%4%440$!.06'0$!#&('4)#%&$!#&!*%$1#).3#B',!
1.)#'&)$8!L,K4:.)"!C??TlVSHVIfSCTA>S8!

"?V8!M.(,.6!`2!`.6.&$!]2!D%6,%&!X2!K.9#!_D8!Z%+1.6#$%&!%(!403)06'!$46''&#&/!
+')*%,$!(%6!,')'4)#%&!%(!&.$.3!4.66#./'!%(!+')*#4#33#&A6'$#$).&)!
M).1*<3%4%440$!.06'0$f!.!16%$1'4)#-'!$)0,<!4%+1.6#&/!>C!+')*%,$8!L,C'64,
M6)-(D6('!C??>lS"HTIf>"R>AR8!

"?R8!W'66<!d_2!_.-#'$!=2!X0))'67%6)*!]=2!:%13'<!=]2!`#4*%3$%&!=2!D%03,!cu8!
_'-'3%1+'&)!.&,!'-.30.)#%&!%(!.!4*6%+%/'&#4!./.6!+',#0+!(%6!+')*#4#33#&A
6'$#$).&)!M).1*<3%4%440$!.06'0$8!L,C'64,M6)-(D6('!C??SlSCH"?IfSV"QAC>8!

"?T8!\.&!\.'6'&5'6/*!u2!Z.6)0<-'3$!L2!Z%11'&$!D2!c6.&$!d2!\.&!,'&!=5''3'!=K2!_'!
X''&*%07'6!:8!W'6(%6+.&4'!%(!.!&'7!4*6%+%/'&#4!+',#0+2!XX]!
Z:LbK./.6!KLM=!GG!HX_I2!(%6!,')'4)#%&!%(!+')*#4#33#&A6'$#$).&)!
M).1*<3%4%440$!.06'0$!#&!$46''&#&/!$.+13'$8!L,C'64,M6)-(D6('!
C?"?lS^HSIf"SV?A"8!

"?^8!e'&,)!Z2!:.-#33!`]2!Z*.1#&!uZ2!X%<4'!dK2!_#49'&$%&!L2!P#/&'6!U2!')!.38!
P-.30.)#%&!%(!.!&'7!$'3'4)#-'!+',#0+2!X_!XX]!Z:LbK./.6!KLM=!GG2!(%6!
,')'4)#%&!%(!+')*#4#33#&A6'$#$).&)!M).1*<3%4%440$!.06'0$!#&!,#(('6'&)!
$1'4#+'&$8!L,C'64,M6)-(D6('!C?"?lS^HRIfCCC>AT8!

"?Q8!:.-#33!`]2!X%<4'!dK8!P-.30.)#%&!%(!.!&'7!$'3'4)#-'!+',#0+2!X_!XX]!
Z:LbK./.6!KLM=!GG2!(%6!,')'4)#%&!%(!+')*#4#33#&A6'$#$).&)!M).1*<3%4%440$!
.06'0$!#&!$)%%3!$1'4#+'&$8!L,C'64,M6)-(D6('!C?"?lS^HRIfCCC^A>?8!

""?8!=/'&4<!:W8!Z%./03.$'!J'$)8!N#"6(4#',!"#43#-3,M."%(3,I!P2,J2UV!C?"?HS8"I8!
"""8!d0&/9#&,!_]2!J%6*.&!`d2!Z%6+.&!uP2!X%&,#!dK8!Z%+1.6#$%&!%(!)7%!

4%++'64#.33<!.-.#3.53'!)'$)!+')*%,$!7#)*!4%&-'&)#%&.3!4%./03.$'!)'$)$!(%6!
#,'&)#(#4.)#%&!%(!M).1*<3%4%440$!.06'0$8!L,C'64,M6)-(D6('!"Q^Sl"QHCIf"Q"A>8!



! SQ!

""C8!L%$$&'<!=M2!P&/3#$*!]c2!u'.&'!ZJ8!Z%./03.$'!)'$)#&/!4%+1.6',!7#)*!
4%++'64#.3!9#)$!(%6!6%0)#&'3<!#,'&)#(<#&/!M).1*<3%4%440$!.06'0$8!L,C'64,2#"%('!
"QQ?lS>H>IfCSRAVC8!

"">8!X'69'!=2!J#3)%&!LZ8!P-.30.)#%&!%(!6.1#,!4%./03.$'!+')*%,$!(%6!)*'!#,'&)#(#4.)#%&!
%(!M).1*<3%4%440$!.06'0$8!L,C'64,M6)-(D6('!"Q^RlC>HVIfQ"RAQ8!

""S8!u.33'&!=d2!K0!r2!X03'&$!M2!L'#&/%3,!=2!W')#)!M2!D'6$*+.&!u2!')!.38!:'.3)*!4.6'A
.$$%4#.)',!#&-.$#-'!KLM=!#&('4)#%&$2!C??VAC??^8!L#0#!C?"?l>?SHRIfRS"A^8!

""V8!X06)%&!_Z2!P,7.6,$!dL2!:%6.&!JZ2!d'6&#/.&!d=2!c6#,9#&!Mu8!K')*#4#33#&A6'$#$).&)!
M).1*<3%4%440$!.06'0$!4'&)6.3!3#&'A.$$%4#.)',!53%%,$)6'.+!#&('4)#%&$!#&!UM!
#&)'&$#-'!4.6'!0&#)$2!"QQTAC??T8!L#0#!C??Ql>?"HTIfTCTA>R8!
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