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OSA 1 

MIKSI LUODA CHATBOT  

%&'(!)*+,-.+!/!-01!-'21!3+45*,0!6.-%!73'8,92,:7;'.<1=-*,,8!;'.<1=-*;8'-+1'*-!.>8-!52.+11-!

?08-6.-*+!<8!-2=*'1,2',,1<8!-2=1988+!1+458++*+!=*151+!.;*,=1528!8998-*55*,1+!=.252-2=,1+!

.;*,=15*<.*551(!@AB-A++C,,A!;8'-+1'*-!.>8-!52.+11-!=8=,*!-22-.'*?08-6.--*8D!<.*,-8!B=,*!>8,-88!

12'..;;858*,1+!>**-1=10B=,1+!E#7-8,.8!<8!-.*+1+!F"7-8,.8(!&.5199*,,8!.+!,898!'8=1++1D!<.--8!

.;*,=15*<8-!>.*>8-!85.*--88!.;*,=152+!&'(!)*+,-.+!76.-*558!E#7-8,.558!<8!<8-=88!&',(!)*+,-.+!76.-*558!

F"7-8,.558(!GA9A!?08-;.-*-!.>8-!1,*91'==1<A!.;1--8<*551D!<.-=8!;2.51,-88+!08528*,*>8-!52.H8!.98-!

?08-6.-*-!.;;*-2++1*5511+!1+458++*=,*!<8!92*558!=*15*55A(!IA9A+!;'.<1=-*+!;8'-+1'*-!0852,*>8-!

?08-6.--*1+!=10*--A9*,1+!.51>8+!980H.55*,*998+!B=,*+=1'-8*,-8D!<.--8!=2=8!-808+,8!.;1--8<8!

>.*,*!*++.,-28!52.988+!.98+,8(!IA9A!-8'=.*--*!,*-AD!1--A!,22++*--152;'.,1,,*!.5*,*!-10-A>A!*598+!

-1=+*,*A!-8*-.<8(!IA,,A!.;;88,,8!,15*-A991!B=,*-B*,=.0-8*,1,-*!=8*==*!>8*011-!<8!8++8991!

+12>.<8!<8!=AB-A++C+!>*+==1<A!,**-AD!9*-1+!.;1--8<8-!>.*>8-!,22++*-1558!.98+!?08-6.--*+,8(!

J08-6.-*-!>.*>8-!.558!9.-*>.*>8!-2=*-BC=852!<8!-22-.'*!>*1'8*H1+!=*15-1+!.;;*-2++1*558!.;1-1-2+!

,*,A55C+!.;;*9*,1,,8D!08'<.*--152,,8!<8!=1'-889*,1,,8(!K1!.+!;15889*,1+!;1'*88--1*,**+!

;1'2,-2>8!-BC=852D!<.+=8!.+!.,.*-1--2!-1=1>A+!.;;*9*,1,-8!082,=19;88!<8!9.-*>.*>89;88!

.;*,=15*<.*551(!J08-6.-*+!=1,=2,-152!.;;*<8+!=8+,,8!<8!0A+1+!;1',..+855*,22-1+,8!.>8-!9BC,!

-A'=1*-AD!=.,=8!,1!,88!0A+1-!-2+-2988+!B,-A>A55*,15-A!-22-.'*5-8D!<.=8!82--88!.;*,=15*<.*-8!

08'<.*--151988+!<.=8!;A*>A!<8!;*-AA!01*HA-!=**++.,-2+1*+8!<8!9.-*>.*-2+1*+8(!
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M*,A=,*!B=,*!;8'08*,-8!-8>.*,-8!.;;*8!22,*!=*15*!.+!.558!>2.'.>8*=2-2=,1,,8!.;*,=151988991!

=*15-A!A*H*+=*151+AA+!;202>*1+!=8+,,8(!@.,=8!.;;*588,*!1*>A-!>A5--A9A--A!,88!980H.55*,22--8!

=ABHA!,AA++C55*,*A!=1,=2,-152<8!A*H*+=*15-A!;202>*1+!=8+,,8!52.=8,,8!-8*!,1+!25=.;2.51558D!

?08-6.-*-!>.*>8-!,*925.*H8!<8!B55A;*-AA!-*1-B+!-8,.*,-8!=1,=2,-1528D!9*=A!.+!5A0155A!=1,=2,-1528!/!

>8*==8!915=.!B=,*+=1'-8*,-8=*+!/!=*15-A!A*H*+=*151+AA+!;202>8+!=8+,,8(!IA,,A!9*151,,A!?08-7

6.--*1+!-1=.A5B+!15191+-*-!-1=1>A-!+**,-A!980-8>8+!-BC=852+!>*1'88+!=*151+!.;;*9*,11+(!

J08-6.-*-!>.*>8-!9BC,!-8'<.-8!>A5*-C+-A!8;28!<8!.558!.;*,=15*<8+!=AB-1--A>*,,AD!=2+!.;1--8<8!1*!>.*!

.558(!G**-A!>.*H88+!=AB--AA!9*55.*+!-808+,8!<8!9*,,A!-808+,8D!9*=A!5*,AA!8*=88D!<.+=8!.;*,=15*<8-!

=AB--A>A-!1+458++*+!08'<.*--1519*,11+!<8!-8*-.<1+,8!'8=1+-89*,11+(!GA9A!9*='.7.;;*9*,1+!

-8;82=,1-!015;.--8>8-!.;*,=15*<8+!.;;*9*,-8!B511+,AD!=.,=8!.;*,=15*<8+!.+!=1,=*-B--A>A!-10-A>AA+!

>8*+!5B0B1+!8*=88D!92--8!-A9A!5*,AA!08'<.*--1528*=88!<8!=8,>8--88!=*15*-8*-.8(!J08-6.-*+!=AB-C+!

<.2,-8>22H1+!>2.=,*!.;*,=15*<8-!>.*>8-!=AB--AA!,*-A!.;;*-2+-*1+!>A5*55AD!62,,*,,8D!-151>*,*.-8!

=8-,1551,,8!<+1(!N;*,=15*<8-!08'<.*--151>8-!2,1*+!1+199A+!=2*+!02.988>8-(!

K*=,*!.+!,15>AAD!1--A!?08-'.6.-*-!>.*>8-!.558!1'*--A*+!0BCHB55*,*A!=*151+!.;;*9*,1,,8(!&2--8!9*=,*!

52.H8!.98!?08-6.-!,1+!,*<88+D!1--A!=AB--A*,*-!<.!,88-8>*558!.51>*8O!N98+!?08-6.-*+!52.9*+1+!

>8'9*,-88D!1--A!,*+2558!.+!'AA-A5C*-B!,*,A5-C!<8!08'<.*-2=,1-D!<.-=8!,.;*>8-!.9*551!.;*,=15*<.*551!<8!

52.=*551(!I*1HA-!;8'08*-1+D!9*-A!.;;*588,*!-8'>*-,1>8-D!9*+=A58*,-8!,*,A5-CA!01*HA+!;*-A*,*!.;;*8!<8!

9*+=A58*+1+!;1',..+855*,22,!?08-6.-*558!;*-A*,*!.558D!<.--8!01!>.*>8-!.;;*8(!@*15-1+.;1--8<8551!.+!

9BC,!9*151+=**+-.*+1+!088,-1!*+-14'.*H8!-1=.A5BA!1+458++*+!.;;*-2++1*0*+D!=.,=8!,1!>.*!-2.H8!

<.-8*+!22--8!<8!,-*925.*>88!,1=A!.;1-2=,11+!1--A!.;;*9*,11+(!!

@2-1+!;1H84.4*,1,,8!.;;88,,8991!-.H1-88+D!?08-6.-*-!980H.55*,-8>8-!.;;*-2+-*1+!,*,A55C+!

92=82--89*,1+!,**01+!+.;12-11+D!<.558!=2=*+!B=,*5C!.;;**D!<8!,*=,*!=2=*+!.;*,=15*<8!>.*!,12'8-8!
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.98,,8!-80H*,,88+!;.-1+-*885*+,8!92=88+!=*5;8*5198--8!92*H1+!.;*,=15*<.*H1+!=8+,,8(!

J08-6.-*,-8!'**;;21+!.+!9BC,!980H.55*,-8!1++2,-88!-*58,-.55*,1,-*D!9*,,A!=2558=*+!.;*,=15*<8558!.+!

.+4159*8D!<8!82--88!01*-A!B=,*5C55*,1+!.;*+-.,22++*-1598+!8>2558!-8*!-1,-*1+!8>2558!-8'=*,-8988+D!

9*55A!8521*558!=2=*+!.;*,=15*<8!-8'>*-,11!5*,A-2=18(!IA55A!-8>8558!?08-6.-*-!>.*>8-!-8'<.-8!

01+=*5C=.0-8*,1+!.;;*9*,=.=192=,1+(!J08-6.-*-!5*,AA>A-!9BC,!.;;*9*,91+1-159*1+!

9.+*92.-.*,22--8!/!-1=.A5BA!<8!-1=+*,*A!58*--1*-8!=10*-1-AA+!<8!;A*>*-1-AA+!<8-=2>8,-*D!<8!9.+1-!

.;1--8<8-!>.*>8-!0BC-BA!+**,-A!52.=*,,88+(!

J08-6.-*-!.>8-!0BCHB55*,*A!,1=A!.;1--8<*551!1--A!.;*,=15*<.*551D!=.,=8!+1!8+-8>8-!.;1--8<8551!

1+199A+!8*=88!92*551!8,*.*551!<8!.;*,=15*<.*551!980H.55*,22H1+!*-,1+A*,19;AA+!<8!

<.2,-8>89;88+!.;;*9*,11+(!N;*,=15*<8-!>.*>8-!;8'8+-88!-8,.88+!<8-=2>8,-*!<8!.--88!1+199A+!

>8,-22-8!.;;*9*,;'.,1,,*,-88+!=.-.+8(!

J08-6.-*-!>.*>8-!.558!9BC,!1'*+.98*+1+!-BC=852!.;;*9*,1+!=8+,,8!=89;;8*51>*1+!.;*,=15*<.*H1+!

=8++2,-89*,11+D!=.,=8!,1!9.-*>.*!01*-A!<8!>.*!-8'<.-8!01*551!01+=*5C=.0-8*,*8!08'<.*-2=,*8!<8!

;8582-1--8!,1+!;1'2,-11558D!9*-A!01*HA+!.+!08'<.*-1--8>8!1+199A+(!J08-6.-*-!8+-8>8-!01*551!

>A5*-C+-A!;8582-1--8!8+-898558!.*=18+!>8,-82=,1+Q!+1!>.*>8-!9BC,!,15*--AA!>8,-82=,1-D!<8!<.-=2-!

?08-6.-*-!-8'<.8>8-!9BC,!8'>*.*+-1<8!<8!-1,-1<A(!IA9A!,AA,-AA!.;1--8<*1+!8*=88D!<8!.;;*<8-!1*>A-!

0A;1A!>*'01*-AA+D!=.,=8!01!>.*>8-!08'<.*-1558!B=,*+(!

@8*=1+!=8*==*88+!?08-6.-!>.*!.558!0B>AD!9.-*>.*>8!<8!9*151+=**+-.*+1+!-BC=852!=AB-1--A>A=,*!

=*15*=2',,1*558D!<8!,1!>.*!.558!0BCHB55*+1+!5*,AB,!<8!01+=*5C=.0-8*+1+!-22-.'*!.;*,=15*<.*551(!R.*-!52=18!

5*,AA!;1H84.4*,*,-8!=AB--C-8>.*,-8!<8!>*+==1<A!?08-6.-*+!=AB--A9*,11+!52.=8,,8!<8!

=1,=2,-152'.6.--*1+!-82,-8,-8!&'!)*+,-.+*+!;1H84.4*,1,-8!.;;88,-8(! !
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OSA 2 

MITEN KUVITTELET 

CHATBOTTISI 

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

!" #$%%&'()!*+,*'-,$',..!')/01/..$2324'

N+!-A'=1AA!9*1--*AD!=2*+=8!?08-6.-!>.*!.558!0BCHB=,*!52.==802.+11,,8(!3H155A!.+!98*+*--2!2,1*-8!

,B*-AD!9*=,*!?08-6.-1*,-8!>.*!.558!0BC-BA!=*151+!.;;*9*,1,,8!B511+,AD!92--8!.;1--8<8+!.+!

;AA-1--A>AD!9*=,*!<8!9*55A!-8>8558!?08-6.-*,-8!.+!0BC-BA!01*HA+!.9*551!.;*,=15*<.*5511+(!K*+2+!.+!

.-1--8>8!02.9*..+!.;;*58*H1,*!*=A'B09A!<8!=*15*-8,.!1++1+!=2*+!85.*-8-!,1+!52.9*,1+D!,89.*+!

=2*+!-8'=.*-2,D!<.-8!>8'-1+!52.-!,1+(!@2*+=8!?08-6.-!0BCHB--A*,*!1+*-1+!.;*,=15*<.*-8!<8!.;1-2,-8O!

&*558*+1+!,*,A5-C!.+!01*551!0BCHB55*,*+-AO!&*558*+1+!;1',..+855*,22,!?08-6.-*558!;*-A*,*!.558!

9.-*>.*H8=,11+!<8!=8++2,-88=,11+!.;*,=15*<.*-8O!

@8*==**+!+A*0*+!=B,B9B=,**+!>8,-889*,1,-8!.+!5*,A-*1-.<8!9BC0199*+!-A,,A!.;;88,,8D!92--8!.+!

-A'=1AA!85.*--88!08'=*-,198558!?08-6.-*+!=AB-C+!<8!52.9*,1+!-8>.*--1*-8D!=AB--C-8'=.*-2=,*8!<8!1-2<8!

.;*,=15*<.*551(!
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+" #$5&',2'()!*+,*$2'6,,.$'.7,55!)7,233%%!2$4'

I1,-8--81,,8!&'(!<8!&',(!)*+,-.+!7?08-6.--1<8!.;*,=15*<8-!08>8*-,*>8-!+**H1+!=AB-C+!9.-*>.*>8+8!

<8!<A++*--A>A+A(!N;1--8<8+!.+!=2*-1+=*+!;.0H*--8>8!?08-6.-*+!;AA-8'=.*-2,-8!<8!'..5*8!52.=8,,8(!

N+=.!?08-6.-!>8*+!5*,A>A5*+1D!<.-8!=AB-1-AA+!52.=8,,8!.;1-1--8>8+!,*,A55C+!=1'-889*,11+!<8!

08'<.*--1522+O!N+=.!,1!-8;8!9.-*>.*H8!.;*,=15*<.*-8!.;*,=151988+!*-,1+A*,1,-*O!I.*9**=.!,1!

.;1--8<*1+!8;258*,1+8!<8!-22-.'*+8!.;*,=15*<.*551D!<.*H1+!;2.511+!01!>.*>8-!9*55.*+!-808+,8!=AA+-BA!

,88H8=,11+!8;28O!

N+!-A'=1AA!-*1-AAD!9*0*+!?08-6.-!,.;**!52.==802.+11,,8!<8!.;1-2=,1,,8(!U.,!08528-!=AB--AA!,*-A!

>8*+!52.=8,,8!.;1-1-2+!,*,A55C+!08'<.*--1519*,11+!-8*!9.-*>.*H8!.;*,=15*<.*-8!08'<.*--151988+!

1+199A+!=.-.+8D!?08-6.-!>.*!.558!B=,*+=1'-8*+1+!08'<.*--152-BC=852D!<.,,8!.+!08'<.*-2=,*8!<8!

=1'-82,-8!.;*-2,-8(!U.,!=2*-1+=*+!08528-!,1+!-.*9*>8+!>8',*+8*,1+8!-22-.'*+8D!.+!-A'=1AA!

=1,=*--BA!5*,AA9AA+!,*,A5-CAD!<.=8!82--88!.;;*58*-8!B99A'-A9AA+!=*15*.;;*,AA++C-!-8*!,8+8,-.+!

=AB-C+!;1'2,-1155*,199*+!08'<.*-2,-1+!<8!=1'-82=,1+!5*,A=,*(!

M2.98,*!,*,A5-C!.+!1'*--A*+!-A'=1AAD!,89.*+!=2*+!?08-6.-*+!;1',..+855*,22,D!=2+!8<8--151-!+A*-A!

=B,B9B=,*A(!R.*!.558!015;.9;88!52.H8!B=,*+=1'-8*+1+!?08-6.-D!<.558!.+!,*,A5-CAD!92--8!1*!;85<.+!

;1',..+855*,22--8D!92--8!<.,!?08-6.-!.+!5**8+!92.H.55*+1+!-8*!=B59AD!.;*,=15*<8-!>.*>8-!.558!

>A0199A+!9.-*>.*-2+1*-8(!I1=19A55A!?08-6.-*,-8!B,-A>A55*+1+D!082,=8!<8!92=8>8D!01*55A!.+!

-8*;292,!=AA+-BA!?08-6.-*+!;2.511+!-22-.'*+8D!<.=8!82--88!01*-A!B99A'-A9AA+!;8'199*+!

98-1'*885*8!<8!08'<.*--151988+!<.=8!;A*>A(!R8',*+=*+!=2+!52.-!?08-6.-*+D!<.=8!-.*9**!.;1--8<8+!

8>2,-8<8+8!<8!-22-.'*+8D!.+!-A'=1AA!8+-88!8*=88!?08-6.-*+!;1',..+855*,22H1+!52.9*,11+(!
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(" 8**!!5,'()!*+,**$2$'/)*3/**&',9$%53.$:,$)$2'$*%32&$%3%*$4''

N;1--8<8+!.+!9BC,!;AA-1--A>AD!=2*+=8!1++8=.*>8!?08-6.-*+!-25*,*!.558(!IA9A!'**;;22!<A5511+!

.;*,=15*<.*,-8(!U.,!.;;*58*558!.+!-8*;292,!.558!8=-**>*,*8!<8!*++.==8*-8!.;;*988+D!?08-6.-*+!1*!10=A!

-8'>*-,1!=10.--88!01*-A!22-11+!,*,A5-CC+!-8*!08'<.*-2=,**+(!R.*!=2*-1+=*+!.558!0BCHB55*,-A!=10.--88!

01*-A!,2.'*--8988+!;A*>*--A*,*A!-10-A>*A!/!>8*==8!-10-A>A-!>*1>A-!>8*+!922-898+!9*+22-*+D!,1!

9.-*>.*!.;*,=15*<.*-8!<8-=8988+!?08-6.-*+!,AA++C55*,-A!=AB--CA(!R.*-!9BC,!-10HA!;A*>*--A*,*,-A!

-10-A>*,-A!.,8+!=.-*-10-A>*A(!

@8++2,-89*+1+!.+!8*+8!-A'=1AA(!U.=8*,1+!;A*>*--A*,1+!-10-A>A+!<A5=11+!&'(!<8!&',(!)*+,-.+!7

?08-6.-*-!=B,B>A-!8*+8!W08528*,*-=.!<8-=88!08'<.*--1528OW(!IA9A!.+!0B>A!-8;8!.--88!-82=.!,1+!

,*<88+D!1--A!08'<.*--151-!5.;2--.98,-*(!IA9A!8+-88!.;*,=15*<8551!980H.55*,22H1+!-2+-18D!1--A!0A+!

.+!<.!,88>2--8+2-!<.-8*+!<8!1--A!0A+155A!.+!52;8!5.;1--88D!92--8!,1!=8++2,-88!9BC,!<8-=8988+D!

<.,!01*55A!.+!082,=88(!

1" #$*&'*75$63%76%%3:!'*!6-$*%32'()!*+,**$2$'5&/**0024'

X15==A!?08-6.-*+!,*,A55C+D!=2-1+!=*15*.;*+!<8!,8+8,-.08'<.*-2,-1+D!=AB--C!1*!'**-A!-1=19AA+!

?08-6.-*,-8!9*151+=**+-.*,-8!<8!92=88+,8-19;88>88(!K*+2558!.+!.5-8>8!9BC,!<.+=*+!>1''8+!

-2=*98-1'*885*8D!5A0*++A!;1',..+855*,22H1+!8+-89*,1=,*!?08-6.-*551!<8!.;;*9*,1+!-1=19*,1=,*!

082,=1998=,*(!K*+2+!-25*,*!9*1--*A!?08-6.-*+!>2.'.>8*=2-2,-8!.;*,=15*<.*H1+!=8+,,8!<8!=2*+=8!

-10HA!?08-6.-*,-8!B,-A>A55*+1+D!8+-11=,*8+-8>8D!B99A'-A>A*+1+!<8!'.0=8*,1>8(!R.*-!=AB--AA!

0B9*C*-AD!=2>*8D!YZ[7-*1H.,-.<8D!*+\.4'8\**==88D!>*H1.*-8!<+1(!-A0A+!-8'=.*-2=,11+(!

! !



!

! ]!

"# $%&'(!

@2>8-!.>8-!0B>A!-8;8!5*,A-A!>A'1<A!<8!0229.'*8!=.991+--1*0*+D!<8!+**-A!>.*H88+!=AB--AA!9BC,!

8*01*H1+!=8+,,8D!<.*,-8!.+!=1,=2,-15-2D!<.--8!8*01!.5*,*!082,=19;88(!@2>*8!>.*H88+!=AB--AA!*-,1!

-10-A>*,,AQ!+1!>.*>8-!.558!1'*--A*+!0BCHB55*,*A!,8+8,-.+!.;;*9*,1,,8D!1,*91'=*=,*^!

!

! !



!

! "_!

""# )*+,-%&'(!

YZ[7=2>8-!.>8-!5**==2>*8!=2>*8D!<.-=8!-.*,-8>8-!*-,1AA+(!G1!>.*>8-!.558!1'*--A*+!082,=.<8!<8!0B>A!

-8;8!-2.H8!0229.'*8!?08-6.--**+D!9*=A!-1=11!,**-A!9*151+=**+-.*,1998+!<8!082,=1998+!

=AB--A<A551(!YZ[7-*1H.,-.<8!>.*H88+!=AB--AA!1,*91'=*=,*!=8++2,-8988+!.;*,=15*<88!<8-=8988+!-8*!

>8=22--8988+!01*551D!1--A!01!.>8-!-10+11-!0B>AA!-BC-A^!

!

YZ[7=2>8-!>.*>8-!9BC,!.558!029.'*,-*+1+!-8;8!=1'-.8!.;*,=15*<8551D!1--A!-A9A!.+!-10+B-!>*'011+D!<8!

=1>1+-AA!-2++15988^!

!

! !



!

! ""!

"""# *./012'/""-'(!

Z+\.4'8\**=8-!.>8-!=2>*8D!<.*,,8!.+!-1=,-*AD!<.-=8!,*,A5-A>A-!5B0B1+D!,15=1A+!<8!B-*91==AA+!

,15*-B=,1+!=*15*8,*8,-8!/!1,*91'=*=,*!=*15*.;;*78*011,-8(!Z+\.4'8\**==8!>.*!.558!1'*--A*+!0BCHB55*+1+!

8,*88+=2252>*1+!-*1-.<1+!.98=,29*,1551(!G**H1+!-25*,*!.558!B=,*+=1'-8*,*8D!*598+!5**8+!=*'<8>*8!

>A'1<A!<8!,15=1A55A!'8=1+-11558(!IA,,A!+A1-!1,*91'=*+!;'.<1=-*+!8*=8+8!52.-2,-8!*+\.4'8\**=8,-8D!

<.=8!1,*--AA!B0-11+>1H.+!B=,*+=1'-8*,1+!;'11,1+,*+!=AB--C-8'=.*-2=,*,-8(!

!



!

! "#!

"&# 3"450(!

R*H1.-!.>8-!9BC,!0B>A!-8;8!82--88!.;;*58*-8!.;;*988+!,*,A5-CA(!G**-A!>.*H88+!=AB--AA!9.+**+!

1'*58*,**+!08'<.*-2,-BB;;1*0*+D!<8!+1!-8'<.8>8-!.;*,=15*<.*551!>*,2885*,1+!5*,A=,*!AA+*,*,A5-CA(!

N;1--8<8!>.*!<.=.!5*,A-A!.9*8!>*H1.*-8!-8*!5A01--AA!5*+=*+!.;;*58*551!25=.*,11+!,*,A5-CC+(!

3+199A+!-*1-.8!'1,2',,*=*'<8,-.,*!52.9*,1,-8!.+!-A9A+!.;;88+!P(!52>2,,8(!

! !



!

! "$!

0" 123%(.4.&*3,--..%'&
K22'199*,,8!.;*,=15*<8'B09*,,A!.;1--89*+1+!>.*!.558!915=.!088,-8>8!-10-A>A!=8*=*551!

.;1--8<*551D!>8',*+=*+!=2+!.-1-88+!02.9*..+D!1--A!915=1*+!9*=AA+!.;*,=15*<8'B09A!1*!.51!-AB,*+!

0.9.411+*+1+!-*1-.-8,.5-88+(!K*=,*!1'*-B*+1+!>*'-2885*+1+!8>2,-8<8!-2+-*1+!8*=8+8!>.*!015;.--88!

.;1--8<8+!-BC-A(!

&2--8!.+!-A'=1AA!-*1-AAD!9*55.*+!<8!9*-1+!,*-A!=AB-1-AA+D!<.--8!,**-A!.5*,*!0BC-BA!,1=A!.;*,=15*<.*551!

1--A!.;1--8<*551(!U.-1+!.;1--8<*1+!-25*,*!=B,BA!*-,15-A^!%U.,!9*+2558!.5*,*!8>2,-8<8D!9*-A!0A+1+!;*-A*,*!

-10HAOW!-8*!%&*,,A!-8'>*-,1+!1+*-1+!8;28!.;1--81,,8+*!.;*,=15*<.*-8O%(!

@2+!>8,-88-!+A*0*+!=B,B9B=,**+D!>.*-!;AA--AA!=AB--AA!?08-6.--*8!2,1*,**+!-8'=.*-2=,**+^!

"( `1,2',,*+8D!<.=8!,*,A5-AA!B5*9AA'A*,*A!08'<.*-2=,*8!.;*,=15*<.*551^!=2+!08528-!-8'<.-8!

.;*,=15*<.*551!<.-8*+!922-8!=2*+!>8*+!;8;1'*08'<.*-2=,*8!-8*!,*+2,-8!-2+-22D!1--A!.;;*588,*!

-8'>*-,1>8-!B5*9AA'A*,*A!08'<.*-2=,*8!<.*,-8=*+!8*01*,-8D!<.-=8!.>8-!9*151,-A,*!>88-*>89;*8Q!

#( IBC=852+8!-1.'11--*,1+!.,8+!5B0B1=,*!=1'-889*,1=,*^!.51-!<.!=A,*-155B-!-1.'11--*,1+!.,8+!

<.*558=*+!8*199*558!.;;*-2++1*558D!92--8!9*151,-A,*!.;;*58*H1,*!.+!=1''8--8>8!,*-A!0*198+!

1++1+!=AB-A++C+!08'<.*--1528!-8*!08528-!01*HA+!08'<.*--151>8+!-1.'*88!=.-.+8(!R.*-!

,*,A55B--AA!?08-6.--**+!5B0B*-A!-1.'11--*,*8!=1'-82,=.0-1*-8!-8*!=AB--AA!,*-A!980H.55*,22-1+8!

=1''8-8!-1.'11--*,-8!98-1'*885*8!1++1+!=AB-A++C+!.,88(!

$( RA5*+11+AD!<.=8!8+-88!,*+2551!5*,A8*=88!5*,A8;28!-8'>*-,1>*1+!.;;*58*H1+!=.0H8558^!

N;1--8<8+8!-*1HA-D!1--A!<.-=2-!.;*,=15*<8-!-8'>*-,1>8-!1+199A+!8;28!<8!8*=88!=2*+!-.*,1-Q!

=2+!.;*,=15*<8-!-1=1>A-!08'<.*-2=,*8!<8!,88>8-!>A5*-C+-A!;8582-1--8!?08-6.-*5-8D!-A9A!8+-88!

,*+2551!1+199A+!8*=88!+A0HAD!=2=8!-8'>*-,11!5*,A8;28(!XB,-B-!8+-8988+!1+199A+!

01+=*5C=.0-8*,-8!-2=18!<8!+12>.+-88!,*55A!>A5*+D!=2+!922-!-1=1>A-!08'<.*-2=,*8!1'*=,11+Q!



!

! "L!

L( M2.!'1++.9;*!<8!0.2=2--151>89;*!*598;**'*!,898558D!=2+!.;*-!>88-*>89;88!-8*!0*198+!

-B5,AA!,*,A5-CA^!91!=8*==*!-*1HA991D!1--A!<.-=2-!.;;*9*,,*,A55C-!.>8-!<.*551=*+!.;*,=15*<.*551!

0*198+!-B5,19;*A!=2*+!-.*,1-Q!

P( Z-,18'>*.*+-*-1,-*1+!52.9*+1+^!IA9A!-1=11!-1,-*1+!-1=19*,1,-A!082,=88!8*012--898--8!

5**=88!;8*+1*-8!.;;*58*551D!=.,=8!01!,88>8-!>A5*-C+-A!;8582-1--8!?08-6.-*5-8!-2+-198--8!

.51>8+,8!85--**+8!.;1--8<*1+!-8*!92*H1+!.;*,=15*<.*H1+!8'>*.*551(!

@8-,.-88+;8!=AB-A++C+!1,*91'==1<AD!<.-=8!>8,-88>8-!B55A!.51>**+!-1.'11--*,**+!>*+==1*0*+(!!

"( a5*9AA'A*,-1+!08'<.*-2,-1+!52.9*+1+!.;*,=15*<.*551^!=AB-A!8*=88!8<8-1558=,1,*!,*,A5-CAD!<.-8!

.;1-8-!.;*,=15*<.*551D!<8!9AA'*-A!8*011-D!<.*,,8!-*1HA-!=.=192=,1,-8D!1--A!.;*,=15*<8-!

-8'>*-,1>8-!5*,AA!08'<.*--1528(!IA9A+-BB;;*,1-!08'<.*-2=,1-!.>8-!;85<.+!>88-*>89;*8(!I11!

-2-=*92,!,**-AD!9*558*,*8!\BB,*,*A!<8!>1'==.98-1'*8851<8!.+!<.!,88-8>*558!-8*!9*-A!<.!=AB-A-D!<8!

B'*-A!9*1--*AD!9*-A!922-8!>.*-!5*,A-A!-8*!9*+=A!5A01,-B9*,-8>8+!>.*-!>85*-8(!&*1-*D!9*+=A!

-BB;;*,1-!08'<.*-2=,1-!,.;*,*>8-!;8'199*+!B=,*--A*,**+!8*01*,**+(!3,*91'=*=,*D!<.,!=A,*--151-!

,8+8,-.8D!;AA-AD!9*=A!.+!,*+2551!-A'=1A9;AA!-8*!9*+=A!=8+,,8!.;*,=15*<8-!=89;;8*51>8-!

1+199A+D!=2*+=8!92*,-88!-*1--B<A!,8+.<8!-8*!9*-1+!=*'<.*--88!+1!.*=1*+(!U.,!1-2,*<8558!.+D!

1--A!.;*,=15*<8-!08'<.*--8>8-!92*,-89*,-8D!>.*-!8+-88!01*551!9.+*>85*+-8=B,B9B=,*AD!<.*,,8!

01*HA+!.+!>8*+!+8;,82-1--8>8!.*=188!,8+88(!3,*91'=*=,*D!<.,!01!.;;*>8-!'2.8,-8D!>.*-!

-8'<.-8!01*551!5B0B*-A!=2>82=,*8!-8*!=2>*8!01H159*,-A!<8!,*--1+!-8'<.-8!01*551!=.591!

980H.55*,-8!>8,-82,-8D!<8!01*HA+!.+!>85*--8>8!=2>8--2!01H159A-BB;;*(!U.,!=.=192=,1,*!

.,.*--88D!1--A!.+!.5198,,8!-*1--B<A!,8+.<8D!<.-=8!8*012--8>8-!.;*,=15*<.*551!.+4159*8!

.*=1*+=*'<.*-2=,1,,8D!52.!08'<.*-2=,*8D!<.*,,8!.;*,=15*<8+!.+!*-,1!=*'<.*-1--8>8!.*=18!,8+8(!

IA9A!-.*9**!1'*-B*,1+!0B>*+!-8;82=,*,,8D!<.*,,8!.+!;85<.+!,898+=85-8*,*8!,8+.<8D!9*=A!

=8++2,-88!.;;*58*-8!=1,=*--B9AA+!;8'199*+!.*=1*+=*'<.*-2=,11+!<8!1,*91'=*=,*!



!

! "P!

92*,-8988+!,8+.<1+!=2-1+!W-08+W!<8!W-01+W!=*'<.*-2,7!<8!91'=*-B,1'.-(!GA9A!08'<.*-2=,1-!

.+!1'*-15-A>A!<8!+**H1+!=1,=*--B9*+1+!.*=1*+=*'<.*-2=,11+!.+!,15*-1--A>A!,15=1A,-*!

.;;*9*,>8*=12=,*,-8!=A',*>*551!.;*,=15*<.*551D!=.,=8!01*55A!.+!-BB;*55*,1,-*!>8*=12=,*8!+A*H1+!

>*'01*H1+!=8+,,8(!J08-6.-!8+-8*,*!.*=18+!>8,-82=,1+!<8!-2=*>*1,-*+D!<.--8!.;*,=15*<8!1*!

0A;1A!,**-AD!1--A!0A+!1*!8+-8+2-!.*=188!>8,-82,-8(!

#( MB0B-!-1.'11--*,1+!,*,A55C+!=1'-82,^!=.,=8!.51-!=A,*-155B-!-1.'11--*,1+!.,8+!

B=,*-B*,=.0-8*,1,-*!52.=8+!8*=8+8D!>.*-!=AB--AA!?08-6.--*8!52.988+!5B0B1+!<8!,15=1A+!

B0-11+>1H.+!-*1-B,-A!,*,A55C,-A(!R.*-!=AB--AA!-A-A!5B0B--A!-1.'11--*,-8!.,88!<.0H8+-.+8!

<.=8*,1551!.,8551D!92--8!=.'.,-8!>8*+!;AA.,8-!<8!-8'<.8!01*551!5*+==1<A!5*,A-10-A>**+!-1.'*8+!

=1'-889*,1=,*(!3,*91'=*=,*D!<.,!08528-!08'<.*-1558!B=,*+=1'-8*,-8!;'11,1+,*AD!>.*-!=AB--AA!

>8*+!5B0B*-A!02.982-2=,*8D!=2-1+!%A5A!2+.0H8!5*,A-A!5.;;28!/,!-8*!/1,!>1'61*0*+!

=.598++1+!;1',..+8+!582,1*,,8(%!I8*!>.*-!=AB--AA!1'*58*,-8!5A01,-B9*,-8;88!<8!=B,BA!

01*5-A!=B,B9B=,1+!=8++2,-88=,1,*!01*-A!8<8--151988+!-1.'*88D!=2-1+!%92*,-8-=.D!9*-A!

-8;80-22!>1'6*551!9BC+-1*,1,,A!582,11,,8!B=,*=C+!=.598++1+!;1',..+8+!=8+,,8O!U.,!1-!

92*,-8D!-2-2,-2!,12'88>88+!5*+==**+!-8*!*+\.4'8\**==88+D%!<8!5*,AA!5*+==*!-1.'11--*,11+!

,15*-B=,11+(!IA9A!>.*!82--88!>A01+-A9AA+!-1.'11--*,1+!,*,A55C+!-.*,-.<1+!9AA'AA!

52.==802.+11,,8!<8!8+-88!,*+2+!,**'-BA!1-11+;A*+!+.;1899*+(!

$( IBC=852!5*,A8<8+!-8'<.89*,1=,*!5*,A8;28!-8'>*-,1>*551!.;*,=15*<.*551^!9*=AA+!52.==8!1*!>.*!

.558!-AB,*+!0.9.411+*+1+Q!8*+8!.+!.;*,=15*<.*-8D!<.-=8!-8'>*-,1>8-!B5*9AA'A*,-A!8;28!

.98=,21,,88+!22--8!.;;*,*,A5-CA(!U.,=2,!.;1--8<*551!>.*!.558!1'*--A*+!,-'1,,88>88D!=2+!01!

+A=1>A-!1+199A+!8;28!-8'>*-,1>*8!.;*,=15*<.*-8D!92--8!1*!B=,*+=1'-8*,1,-*!.51!-8';11=,*!

8*=88!-8'<.-8!01*551!5*,A8;28!<AA9A--A!<A5=11+!8*=8-8252,-8(!IA,,A!?08-6.-*+!=AB--A9*+1+!

8>2,-8<8+8!52.=8,,8!>.*!.558!1'*--A*+!=A-1>AA!?08-6.-*5-8!,88H2+!>A5*--C9A+!;8582--11+!

8+,*.,-8(!@2+!02.988-D!1--A!<.-=2-!=89;;8*51>8-!-*1--B<1+!8*01*H1+!=8+,,8!<8!-8'>*-,1>8-!



!

! "S!

B5*9AA'A*,-A!8;28D!8++8!=8*=*551!.;*,=15*<.*551!08'<.*-2,!-10-A>A=,*!?08-6.-*,,8(!@2+!-88,!

8*011+!=A,*--A+11-!-1=1>A-!08'<.*-2=,1+!<8!,88>8-!;8582-1--8!,2.'88+!?08-6.-*,-8D!,*+2558!

.+!1+199A+!8*=88!-8'<.-8!B=,*5C55*,-A!8;28!>8*=12=,*,,8!.51>*551!.;*,=15*<.*551(!R.*-!52.H8!

'1++.998+!<8!0.2=2--151>8998+!*598;**'*+^!.;;*58*H1,*!=8,>.*5-8!B511+,A!+A=BB!,15>A,-*D!

=2+!01!;*-A>A-!-*1--BA!8*01--8!1'*--A*+!-B5,A+A(!a511+,A!-A9A!-8'=.*--88D!1--A!01*HA+!

9.-*>88-*.+,8!.;*,=1558!-A-A!-*1--BA!8*01--8!.+!0B>*+!01*==.!<8!,*+2+!.+!-10-A>A!<.-8*+!

B5*9AA'A*,-A!9.-*>.*H8=,1,*!01*-A(!K*=,*!?08-6.--*8!=AB-1-AA+!-A55A!=1'-88!9.-*>.*>8+8!

8>2,-8<8+8!52.==8.;1-2=,1+!8*=8+8(!a'*-A!-10HA!+A*,-A!08'<.*-2=,*,-8!082,=19;*8!=2*+!

-8>855*,1,-*(!E<8--151!8*01*-8D!<.*,-8!.;*,=15*<8-!>.*>8-!.558!=**++.,-2+1*-8D!<8!B'*-A!*+-14'.*H8!

+A9A!8*011-!08'<.*-2=,11+(!R.*-!8<8-1558!15.=2>*8D!=*'<.<8D!92,**==*8!<+1(!K898558!B'*-A!

=AB--AA!082,=.<8!91191<A!<8!YZ[7-*1H.,-.<8D!<.-=8!82--8>8-!.;;*58*-8!<.-1+=*+!

2+.0-8988+D!1--A!01!.;;*>8-!-B5,*A!8*01*-8(!

@2+!52.-!-*1-.=*5;8*52<8!<8!-1,-1<AD!>8'9*,-8D!1--A!.0<11-!.>8-!0B>*+!,15=1A-!<8!1--A!=2>8-!<8!922-!

=AB--A9A,*!-BC=852-!.>8-!015;;.<8!=AB--AA!<8!0.2=2--151>*8(!R8'9*,-8D!1--A!8++8-!5B0B*-A!

;8582--1*-8!<8!,15*-B=,*A!.;*,=15*<.*551D!<.,!01!>8,-88>8-!-10-A>AA+!>AA'*+(!N+!9BC,!,2.,*-15-8>88D!

1--A!8,1-8-!+A9A!-*1-.=*5;8*52-!<8!-1,-*-!*598+!;*,-1B-B,<A'<1,-159AA!/!<.,!8++8-!01*551!,15*-B=,*A!

;*,-1B-B=,1+!,*<88+D!,1!8+-88!.;*,=15*<.*551!-2+-11+D!1--A!01!>8*+!08'<.*--151>8-D!1*>A-=A!-11!

-1,-1<A(!IA9A!>A01+-AA!01*HA+!,-'1,,*-8,.88+(!

! &



!

! "T!

5" 6.74,'(3-%)8.&

!" ;7,%$*75%$!')!6:,$*7%*//93$%*&<':,$*!'*3)1&'()!*+,*3$..!'

M2.++.55*,1,-*!=AB--A9A,*!08'<.*-2,-BB;*-!'**;;2>8-!2,1*,-8!-1=*<C*,-AD!=2-1+!8*011,-8D!<.+=8!8*.-!

=A,*-155AD!.;*,=15*<.*H1+!-8,.*,-8D!9*-A!08528-!,88>2--88!?08-6.-708'<.*-2=,*558D!-8*!92*,-8!

>8,-88>*,-8!=B,B9B=,*,-A(!

IA,,A!.+!<.*-8*+!>*+==1<AD!<.*,-8!>.*!.558!0BC-BA!,*+2551!08'<.*-2=,*8!-2.-1--81,,8^!

"( I.--8!b!-8'28!708'<.*-2,^!IA9A+!-BB;;*+1+!08'<.*-2,!.+!1'*--A*+!0BCHB55*+1+D!=2+!08528991!

-8'=*,-88!-1.'11--*,*8!.,*8D!92--8!,**-A!>.*!-10HA!;85<.+!082,=19;88!=AB--A9A55A!?08-6.-*8!

=2*+!-8>855*,*8!;8;1'*08'<.*-2=,*8(!@.,=8!.;;*588-!1*>A-!.51!B0-1BH1,,A!52.==8-.>1'1*5511+!

,898558D!=2+!01!8+-8>8-!>8,-82=,1+D!,1!>A01+-AA!>AA'*1+!>8,-82=,*1+!8+-89*,1+!

8*012--8988!,-'1,,*A(!R.*-!1,*91'=*=,*!=AB--AA!-A9A+!-BB;;*,-A!08'<.*-2,-8!

1+458++*+=*15*,-1+!8*=892.-.<1+!-8'=*,-89*,11+(!R.*-!=AB--AA!582,1--8!=2-1+^!%R.*991!

=AB--AA!X'1,1+-!K*9;51!78*=892.-.8!=2>88988+!-8;88(%!<8!=8=,*!980H.55*,-8!>8,-82,-8!

.>8-!<.=.!c-.--8%!-8*!c-8'28%(!

#( &.+*>85*+-808'<.*-2,^!0BCHB55*+1+!=*15*.;*+!<8!,8+8,-.+!-.*,-89*,11+(!R.*-!;AA--AAD!9*55A!

-8,.558!+A9A!08'<.*-2=,1-!,2.'*-1-88+^!

- R.*-!8+-88!=.591!980H.55*,-8!>8,-82,-8D!<.,!.*=18!>85*+-8!.+!0B>*+!*591*+1+D!=2-1+!

,12'88>8!1,*91'==*D!?08-6.-!=B,BB^!%)08-!*,!-01!+891!.\!-01!;1',.+!d0.!H15*>1',!

98*5O%!<8!980H.55*,1-!>8,-82=,1-!.>8-!%8!-18?01'%D!%8!;.,-98+%!<8!%8!62-?01'%(!IA,,A!

.*=18!>8,-82,!.+!>8',*+!*591*+1+(!



!

! "V!

- R.*-!-10HA!+A*,-A!08'<.*-2=,*,-8!0*198+!08+=8589;*8D!=2-1+!,12'88>8!1,*91'==*^!

=B,B9B,!.+!%)0.!?..=,!8-!-01!'1,-82'8+-O%!<8!980H.55*,1-!>8,-82=,1-!.>8-!%8!

?..=1'%D!%8!?..=%!<8!%8!d8*-1'%(!IA,,A!.+!0*198+!>8*=189;*!5CB-AA!.*=18!>8,-82,D!=2+!

.-1-88+!02.9*..+D!1--A!=8*==*!=.591!,8+88!5**--B>A-!'8>*+-.58;85>152*0*+!<8!1--A!

,8+8-!%?..=1'%!<8!%?..=%!,1=.*-1-88+!2,1*+(!

$( E>.*91-!>8,-82=,1-^!+A9A!.>8-!0*198+!088,-8>89;*8D!=.,=8!.;*,=15*<.*H1+!.+!8++1--8>8!

.98-!>8,-82=,1+,8!<8!,898558!01*HA+!.+!.5-8>8!>8'.>8*,*8!.*=1*+=*'<.*-2=,1+!,20-11+(!

R.*-!=AB--AA!-A9A+!-BB;;*,-A!08'<.*-2,-8!1+199A+!B=,*--A*,1+!.;;*-2++*+!5.;;2;2.51558!

5.;;2=1'-82=,11+D!=.,=8!-A9A!.+!8*=8D!<.55.*+!.;*,=15*<.*H1+!-25*,*!.558!1+199A+!-8*!

>A0199A+!;1'10-B+1*-A!,*,A5-CC+(!U.-1+!<.,!1,*91'=*=,*!.;*-!,8+8,-.8!=82;2+4*+!

'8=1++2=,*,-8D!?08-6.-!>.*!=B,BA^!c)01'1!?8+!Z!62B!\5.d1',O%!<8!.;*,=15*<.*H1+!.+!

=1=,*--A>A!.*=18!>8,-82,D!c8-!-01!\5.'*,-%D!B=,*+(!

L( &*=A!1*!=2252!<.2==..+^!082,=8!08'<.*-2,D!<.=8!.+!0BCHB55*+1+!22H1+!,8+8,-.+!

-8'=*,-89*,1=,*D!>8',*+=*+!85=2>8*011,,8D!=2+!.;*991!;8,,**>*,1,-*(!UA5511+!>.*991!

-10HA!-A9A+-BB;;*,*,-A!08'<.*-2=,*,-8!B=,*+=1'-8*,19;*8D!<.*,,8!>8,-82,!.+!915=.!

*591*+1+!-8*!0*198+!>8*=189;*(!3,*91'==*!,2.'8>**>8*,1998,-8!08'<.*-2=,1,-8!.5*,*D!=2+!

<.2H2-!1-,*9AA+!<.2==..+!=225298--.98+!,12'88>8,,8!,8+8,8'<8,,8^!%8!H.4%D!%8!?8-%D!%8!

0.',1%D!%8!?8'%D!<.,,8!.+!8*>8+!,15>AAD!1--A!<.2==..+!=225298-.+!.+!,8+8!%8!?8'%D!=.,=8!

,1!.+!8*+.8D!<.=8!1*!.51!15A*+(!U.--8!-A9A+-BB;;*+1+!08'<.*--152!.5*,*!>88-*>89;88D!>.*-!

-10HA!,12'88>8+!'*>*+^!%8!?8-%D!%8!9.+=1B%D!%8!?.d%!<8!%8!\*,0%Q!-A,,A!-8;82=,1,,8!

<.2==..+!=225298-.+!.+!,8+8!%8!\*,0%D!=.,=8!,1!.+!8*+.8!15A*+D!<.=8!1*!.51!+*,A=A,(!

IA558*,*,,8!08'<.*-2=,*,,8!?08-6.-*+!.+!,15*-1--A>A!.*=18+!>8,-82=,1+!5.4**==8!

>8'9*,-88=,11+D!1--A!.;*,=15*<8!1-1+11(!



!

! "]!

P( E2==.08'<.*-2,^!IA9A+!-BB;;*,-A!08'<.*-2,-8!>.*H88+!=AB--AA!=*15*.;*+!<8!,8+8,-.+!

08'<.*--89*,11+(!R.*-!;AA--AAD!8++8-=.!.;*,=15*<.*551!>8,-82=,*8D!<.*,-8!01!>.*>8-!>85*-8D!>8*!

;*-A*,*=C!01*HA+!*-,1!=1=,*A!,.;*>8!,8+8D!9*=A!-1=11!08'<.*-2=,1,-8!0*198+!

088,-8>8998+(!R.*-!=AB--AA!9.+*>85*+-8>8*0-.10-.8!85.*--15*<8+!-8,.558!-8*!

85=208'<.*-2=,11+(!3,*91'==*!-A558*,1,-8!08'<.*-2=,1,-8!.5*,*!,12'88>8+!582,11+!

-AB--A9*+1+!,.;*>8558!;'1;.,*-*.558^!%e1!d8,!d8*-*+4!ffffffffff!-01!62,!,-8-*.+%!<8!8++8-!

.;*,=15*<.*551!980H.55*,22H1+!>85*-8!=.591+!980H.55*,1+!>8,-82=,1+!<.2=.,-8^!%.+%D!%*+%!

<8!%8-%(!I8*!>.*-!52.H8!>88-*>8998+!08'<.*-2=,1+D!<.,,8!01*HA+!.+!*-,1!=1=,*--A>A!.*=18!

;'1;.,*-*.(!

S( M82,1*H1+!922+-89*+1+^!,.;**!;8'199*+!=*15*.;*+!.;;*9*,11+(!GA9A!.>8-!08'<.*-2=,*8D!

<.-=8!>.*>8-!8*012--88!1+*-1+!.+4159*8!.;*,=15*<.*551D!<.-1+!10=A!=8++8--88!-10HA!

85=208'<.*-2=,1,-8!0*198+!,2.'8>**>8*,19;*(!eB>A!1,*91'==*!-A9A+-BB;;*,1,-A!

08'<.*-2=,1,-8!.+!.;;*8!;8,,**>*,-8!1+458++*=,*(!R.*-!1,*91'=*=,*!;BB-AA!.;;*58*-8!

922+-8988+!8=-**>*,1+!582,11+D!=2-1+!%e1!-..=!-01!;*?-2'1%D!;8,,**>*,1=,*!%I01!;*?-2'1!

d8,!-8=1+%(!R.*-!=AB--AA!-A558*,-8!08'<.*-2,-8!9BC,!'8;.'-.*H2+!;2011+!08'<.*--89*,11+!-8*!

-*1--B<1+!582,1*H1+!>8*0-89*,11+!1'*58*,**+!>1'6*1+!8*=892.-.*0*+!-8*!>8,-88>**+(!

+" =7$25!'%,937*!*',.3>!%%!',.3-$!')!6:,$*75%$!'

()!*+,**$$%$'

N;1-2,=.=192=,1,*!8*=8+8!.51-!-.H1++A=C*,1,-*!=1'A++B-!;85<.+!0BCHB55*,-A!98-1'*885*8!

08'<.*--1528!>8'-1+D!<8!>8'98,-*!,22'*+!.,8!-A,-A!98-1'*885*,-8!>.*H88+!922+-88!?08-6.-*+!

08'<.*-2=,1=,*(!&2--8!,*+2+!.+!+.2H8-1--8>8!<.*-8*+!>*+==1<AD!<.--8!+B=B*+1+!98-1'*885*!,.;*,*!

?08-6.-*+!=AB--CC+(!MCBHA-!<.*-8*+!+**,-A!8558(!



!

! #_!

"( 3+,*99A*+1+!8,*8D!<.-8!,*+2+!.+!8<8-15-8>8!1++1+!08'<.*-2=,1+!92=82--89*,-8!.+!,1D!

9*-A!08528-!,88>2--88!,*55A!<8!=2*+=8!,88>2-8-!;8'08*-1+!-8>.*--11,*(!

#( @.,=8!08528-!=8++2,-88!.;;*58*H1+!*-,1+A*,-A!.;;*9*,-8!=.252,,8D!92--8!9BC,!=.-.+8D!

>8'9*,-8D!1--A!.0<11-!1++1+!<.=8*,-8!08'<.*-2,-8!.>8-!,15=1A-!<8!=*'<.*-1--2!,.;*>8558!

1+458++*+!=*15155AD!<.--8!=8*==*!.;;*588-!B99A'-A>A-!,1+(!I11!5B0B*-A!582,1*-8!<8!B'*-A!

+AB--AA!.0<11-!*-,1+A*,1551!52=*<8551!1++1+!=2*+!5A01-A-!,1+D!>8*+!>8'9*,-88=,1,*D!1--A!

.0<11-!,*,A5-A>A!-1=,-*!.+!,15=1A!92*551!*09*,*551D!1*!>8*+!,*+2551(!

$( N+!1'*--A*+!0BCHB55*,-AD!<.,!=*'<.*-8-!0B>*+!5B0B1+!92*,-2-2=,1+!-1.'*8,-8!1++1+!<.=8*,-8!

08'<.*-2,,8'<88!<8!10=A!5*,AA-!9BC,!5*+=*+!5*,A,15*-B=,11+D!<.+=8!.;*,=15*<8-!>.*>8-!-8'=*,-88!

1++1+!=2*+!01!85.*--8>8-!08'<.*-2=,1+(!R.*-!=*'<.*--88!<.-8*+!-A558*,-8^!cM*,AA!,12'88>8-!

582,11-!B=,*+=1'-8*,1,,8!;'11,1+,*,,A!gX'1,1+-!K*9;51h!-8*!=1,-.;'11,1+,*,,A!gX'1,1+-!

J.+-*+2.2,h(!i5A!2+.0H8D!X'1,1+-!K*9;51!78*=892.-.8!=AB-1-AA+!-.*,-2>**+!-.*9*+-.*0*+D!

=2+!-88,!X'1,1+-!J.+-*+2.2,!7-1=+**==88!=AB-1-AA+!;2029*,11+!8,*.*,-8D!<.*-8!-8;80-22!

;20101-=155A(!K88-!5*,A-*1-.<8!+8;,82--898558!,12'88>88!5*+==*Aj%!

L( RA5-A!;*-=*A!08'<.*-2=,*8^!-11!+**,-A!5B0B*-A!<8!,15=1*-AQ!-A55A!-8>8558!>A5-A-!>AA'*+=A,*-B=,1-!<8!

1;A*5B-!+**H1+!'8-=8*,19*,1,-8(!

P( i5A!2+.0H8D!1--A!?08-6.-*+!.+!8++1--8>8!>A5*-C+-A!;8582-1--8!.;*,=15*<.*551(!@2+!52.-!

>8,-82=,*8D!>8'9*,-8D!1--A!.-8-!02.9*..+!=8*==*!980H.55*,1-!.*=18-!>8,-82=,1-!-*1--BB+!

08'<.*-2=,11+(!3,*91'=*=,*D!<.,!08'<.*--151-!d*557\2-22'*8D!A5A!2+.0H8D!1--A!.;*,=15*<8-!>.*>8-!

=*'<.*--88!>8,-82=,1+,8!-ABH155*,1,,A!92.H.,,8!%d*55!?.91%!-8*!5B01++1-B,,A!

92.H.,,8!%k55!?.91%(!U.,!;AA-A-D!1--A!08528-!.;*,=15*<.*H1+!8+-8>8+!>8*+!-ABH155*,1-!

92.H.-D!-11!-A9A!,15>A=,*!.0<1*,,8!1++1+!<.=8*,-8!08'<.*-2,,8'<88(!

S( R8'9*,-8D!1--A!.;*,=15*<.*558!.+!980H.55*,22,!5CB-AA!5*,AA!,15*-B=,*A!<8!5*,A08'<.*-2=,*8!

<.=8*,1+!08'<.*-2,,8'<8+!5.;2,,8(!R.*-!1,*91'=*=,*!=2-,28!01*HA-!-1=19AA+!1+199A+!



!

! #"!

08'<.*-2=,*8!9.-*>.*>8558!582,11558D!=2-1+!%e*1+.8l!N+!082,=88!-BC,=1++155A!=8+,,8,*l!

U8-=1-88+=.!92*H1+!08'<.*-2,-1+!=8+,,8O%!

T( &22++8!08'<.*-2,!;151*=,*^!=AB-A!082,=.<8!-1=,-1<A!<8!582,1*-8!08'<.*-2,-8!52.H1,,8,*(!

a'*-A!9*1--*AD!9*-=A!8*011-!=**++.,-8>8-!-*1--BA!.;*,=15*<8'B09AA,*D!<8!.-8!01*HA-!92=88+!

08'<.*--1522+(!U.,!1,*91'=*=,*!.;1-8-!98-=8*52858+!8998--*=.252,,8D!B'*-A!,*,A55B--AA!

08'<.*--1522+!98-=8*52(!IA9A!.+!082,=19;88!.;*,=15*<.*551!<8!8+-88!01*551!1+199A+!

9.-*>88-*.-8!=AB--AA!?08-6.-*8(!a=,*!1,*91'==*!.5*,*!=8++2,-88!01*-A!08'<.*--8988+!%4.*+4!

-.%!7\2-22'*8!-ABH1+-A9A55A!582,1*-8!5.9*1+!,22++*--152+!B0-1BH1,,A(!

V( a'*-A!52.H8!=1,=2,-152<8!.;*,=15*<.*H1+!<8!?08-6.-*+!>A5*551D!9*=A!8+-88!.;*,=15*<.*551!

-2+-11+!52.++.55*,1,-8!=1,=2,-152,-8!=*15-A!A*H*+=*151+AA+!;202>8+!=8+,,8(!R.*-!

1,*91'=*=,*!5*,A-A!-1'>10HB,>*1,-*+!1++1+!08'<.*-2,,8'<88!<8!=B,BA!.;*,=15*<85-8D!%9*-A!

=22522!-A+AA+O%!<8!8++8!.;*,=15*<8551!980H.55*,22,!>8,-8-8(!

]( @AB-A!0B9*C*-AD!YZ[7-*1H.,-.<8!<8!91191<A!08'<.*-2,-1+!>A5*55AD!<.--8!+**,-A!-2511!

0.2=2--151>89;*8!<8!082,=19;*8(!X*HA!02.5*D!1--A!=8*==*!+A9A!;**'-11-!.>8-!B,-A>A55*,*A!<8!

'.0=8*,1>*8!1*>A-=A!5.2==88>*8!<8!-2.9*-,1>*8(!U.-1+!=AB-A!.9*+8*,22=,*8D!<.-=8!,8+.>8-!

.;*,=15*<8551!%.++*,-2-!;8'199*+!,12'88>8558!=1''8558%D!A5A=A!+**-AD!<.-=8!,8+.>8-!%1*D!.51-!

-88,!>AA'A,,A%D!=2+!0A+!,88!>AA'A+!>8,-82=,1+(! !



!

! ##!

OSA 3 

CHATBOTIN SUUNNITTELU  

!" 9:.(;,('8&.7--'():(337'&

!" #$5%$'%$272'*&/*//'!:!*3..!'!655$*3)*776$!4'

K1+!8+,*.,-8!>.*-!;*-AA!=*'<88!,**-AD!9*0*+!.51-!91+.,,8!

@2-1+!9*,,A!-808+,8!;*-=A,,A!52.>8,,8!-10-A>A,,AD!'*,=*!1=,BA!.98+!*H18+!=10*--A9*,1,,A!.+!

-A'=1A(!@*'<.*--8<8+!.+!8*+8!=*'<.*-1--8>8!=*'<.*-2,<A'<1,-B=,1+,A!B5C,!>**-8-8=,11+!,**01+!<8!

>A5--AA=,11+!1;A<.0H.+92=8*,22=,*8!=*'<.*-2=,1+!8*=8+8(!

@2+!-BC,=1+-151-!?08-6.-*+!=*'<.*--89*,1+!<8!.0<159.*++*+!;8'*,,8D!,*+2+!.+!9.+*92-=8*,19;88!

.--88!8,=15!-88=,1;A*+!<8!8+85B,.*H8!,=1+88'*.*H1+!=10*-B=,1+!91'=*-B,-A(!

I*1=8'--8!015;.--88!-BC,=1+-15BA,*^!,1!.+!0BCHB55*+1+!2,1*,,8!-*58+-1*,,8D!<.*,-8!1,*91'==1<A!.+!

<A5<19;A+A(! !



!

! #$!

E+-88!B0-11+>1H.+!-*1=8'-8,-8,*!!

N+!-A'=1AAD!1--A!,*+2558!.+!B0-11+>1-.!-*1=8'-8,-8,*!2,1*,-8!,B*,-A(!

3+,*++A=*+D!=2+!,*+2558!.+!B51*,=8-,82,!?08-6.-*,-8,*D!,*+2+!.+!015;.9;*!9AA'*-155AD!9*-1+!,*-A!

-1,-8-88+!<8!9*-1+!-1,-88<*551!-8'<.-88+!-8'=8-!,=1+88'*.-D!<.-=8!=8--8>8-!=8*==*!?08-6.-*+!-.*9*++.-(!

I1,-82,!.+!.51++8*+1+!.,8!?08-6.-*+!52.9*,-8D!=.,=8!,1+!8>2558!,88-!=A,*-B=,1+!-BC+!588H2,-8D!

<.-1+!.+!-A'=1AAD!1--A!,1!-10HAA+!0B>*+(!

M.;2=,*!>.*!.558!-8';11+D!1--A!98*+.,-8-!-BC=8528!,1+!52.9*,1+!<A5=11+D!<.--8!=.55148,*D!B,-A>A,*!

-8*!1,*9*101,*!B99A'-A>A-!,1+!<8!+.2H8--8>8-!,1+!=AB--CA(!I*1=8'--8!.+!-2=*D!<.+=8!8>2558!

98*+.,-89*,1,*!.+!;85<.+!B99A''1--A>A9;AA!=2*+!=A,*+=*'<.*-1--2!B0-11+>1-.!-8*!-ABH155*+1+!

=88>*.!?08-6.--*,*!8'==*-10-22'*,-8(!

XB,-B-!-8'=8,-8988+!<8!922--8988+!8,*.*-8!+.;18,-*!

K88-!;8582-1--8D!=2+!*09*,1-!=AB--A>A-!?08-6.--*8,*(!U.,=2,!01*HA+!*59.*--898+,8!>*'01!<8!,1+!

,BB!>.*>8-!.558!15191+-1*,,AD!<.-=8!.>8-!=82=8+8!-.*,*,-88+!?08-6.-*+!B51*,1,,A!8'==*-10-22'*,,8(!

K15=1A!-*1=8'--8!82--88!>A01+-A9AA+!>*'011+=.'<82,-8(! !



!

! #L!

K**'-A9AA+!,1+!015;.,-*!92*551!

N+!980H.55*,-8D!1--A!1-!.51!8*+.8D!<.=8!-BC,=1+-1511!?08-6.-*+!52.9*,1+!;8'*,,8D!-8*!1--A!=2+!

>8*0H8-!-BC;8*==88!-8*!>8,-228521*-8D!922-!*09*,1-!,88--8>8-!<.2-28!-BC,=1+-1519AA+!,1+!

=8+,,8(!I*1-.!,**-AD!9*0*+!.;;*-2+-*!5*,A-AA+D!9*-1+!=*'<.*-2,>*'01!=.'<8-88+!<8!922-!B=,*+=1'-8*,1-!

922-.=,1-!>.*>8-!.558!0B>*+!9.+*92-=8*,*8!25=.;2.5*,1551!01+=*5C551(!IA9A!.;8,!.+!0BCHB55*+1+!

B99A'-A9AA+!852,-8+!-.*9*+-88!<8!82--8988+!,*+28!6.-*+!'8=1+-89*,1,,8(!K1!1*!=2*-1+=88+!

82-8!-.*,-8!*09*,-A!B99A'-A9AA+D!9*-1+!.51-!<A'<1,-A+B-!,1+(!N51!=*5--*!=.5514.*551,*!<8!015;.-8!

01*HA+!15A9AA+,A!-1=19A55A!,15=1A!<8!521--8>8!-*1=8'--8l!

+" #$*32'%7722$**3.3*'()!*+,**$%$'!655$*3)*776$2'

I2-2,-2!<A'<1,-159A55*,11+!5.4**==88+!

@2-1+!1H155A!98*+*--**+D!8'==*-10-22'*+!<A,1+-A9*+1+!.+!1+,*8'>.*,1+!-A'=1AA(!K2.,*--151991!

B0-A!-8;88!-10HA!,1D!92--8!A5A!1;A'C*!92=82--88!,*-A!-8';1*H1,*!92=88+(!

J08-6.-*-!+.2H8--8>8-!0B>*+!B=,*+=1'-8*,-8!;1'*88-1--8^!<.,!10-.!-AB--BBD!-.*9*+-.!85.*-1-88+(!IA-A!

=2-,2-88+!<A'<1,-159A55*,1=,*!5.4**=8=,*(!

IA9A!-.*9*+-.!.+!0BCHB55*+1+!=AB--AB-B9*,1+!B=,*+=1'-8*,-89*,1=,*D!-A,,A!.+!<.*-8*+!1,*91'==1<A!

<.=8;A*>A*,1,-A!15A9A,-A^!

- =2+!=B-=1-!>*''8+!;AA551D!,1!,B-B--AA!>85.+D!

- =2+!=B-=1-!=1*--.51>B+!;AA551D!;8++2!5A9;1+11D!

- <.,!.51-!<858+=25=*<8!B5*--A9A,,A!,2.<8-*1-AD!1-=A!+A1!82-.8!5A01,-B9A,,AD!B5*-A-!-*1+(!



!

! #P!

IA9A+!-BB;;*,1+!5.4**=8+!8+,*.,-8!;B,-B991!=8'-.*--8988+!?08-6.-*+!'18=-*.-!>2.'.>8*=2-2=,1+!

;1'2,-11558D!<.-8!,*55A!.+!=AB--A<A+!=8+,,8(!

E<8--151!45.6885*,-*!1++1+!B=,*-B*,=.0-*8!

N+!-A'=1AA!-BC,=1++155A!,2;;*5.,,8^!85.*-8!-2++*,-898558!-BC=852+!1'*!;AA>8*011-(!GA*H1+!

5.0=.<1+!8>2558!>.*-!9AA'*-155A!,15=1A,-*!=AB--A<A+!;.52+!<8!=2*+=8!0A+!;AA,11!-*1--BB+!9.H225**+!

>A5--A1+!<.2-29*,-8!,*592=.*0*+!-8*!1;A<.0H.+92=8*,22=,**+(!

IA,,A!.+!1,*91'==*^!

e8528991!9AA'*-155A!?08-6.-*+D!<.=8!-8'<.88!.;;*-2+-*98-1'*885*8!=.591,-8!1'*!8*011,-8(!IA-A!

>8'-1+!.;*,=15*<8!85.*--88!=1,=2,-152+!?08-6.-*+!=8+,,8(!MA9;*9A+!-1'>10HB=,1+!<A5=11+!

=AB--A<A+!.+!>85*--8>8!B=,*!=.591,-8!?08-6.-*+!-1198,-8!-8'<.-8=,11+!8*.--28!8;28!-8*!

-8'<.-8=,11+!01*551!980H.55*,22H1+!;.*,-28!=1,=2,-152,-8(!

!

3*!.51!-8';11+!=2>8-8D!9*558*,-8!-2=18!=AB--A<A!,88!>85*-2,-8!8*011,-8(!IA55A!01-=155A!.51991!

'8<.*--2+11-!=AB--A<A=.=192=,1+!45.6885**+!9AA'*--15BB+(!

! !



!

! #S!

@2*+=8!9AA'*-155AA+!-.*9*+-.!

@2+!5.0=.-!.+!-2++*,-1--2D!>.*991!85=88!9*1--*A!=AB--A<A+!<8!?08-6.-*+!>A5*,-A!=1,=2,-1528(!K8'<8!

=..,-22!=80H1,-8!1'*!15191+-*,-A^!-.*9*++.*,-8!<8!10H.*,-8(!GA*+!-2++*,-8991!+1!<A5=*=A-11+^!

 

X858-88+!-8=8*,*+!1H155*,11+!1,*91'==**+!<8!cE*01!E%!75.0=.+!B=,*-B*,=.0-**+^!	

 

! !



!

! #T!

X.0H*!=B,B9B=,*AD!<.*,,8!.+!1'*!>8*0-.10-.<8!-8*!;.*,-29*,-8;.<8!

Monissa tapauksissa chatbotti ehdottaa käyttäjälle useita mahdollisia "poistumistapoja". Tässä 

on joitain esimerkkejä: 

• Harjoitus: käyttäjän valitsemasta vastauksesta (oikea tai väärä) riippuen chatbot lähettää 

eri vastauksen, 

• Avoin kysymys usein kysytyissä kysymyksissä, joka ohjaa käyttäjää antamansa 

avainsanan mukaan 

• Valintavalikko, jossa käyttäjä ohjataan eri lohkoihin tai lukuihin valintansa mukaan. 

IA,,A!.+!,.>1552,!-8;82=,1,-8991^!

 

! !



!

! #V!

X.0H*!1'*58*,*8!980H.55*,*8!>8,-82=,*8!

U.,=2,!=AB--A<A!>.*!-10HA!>*'01*-A!=*'<.*--81,,88+!>*1,-*AD!<.+=8!>.*991!1++8=.*H8(!N+!-8';11+!

.--88!02.9*..+!<8!,22++*-1558!2,1*-8!980H.55*,*8!>8,-82=,*8D!<.-=8!=AB--A<A-!=*'<.*--8>8-!<8!?08-6.-!

B99A'-AA!-8*!=A,*--1511(!3H155*,1,,A!1,*91'=*,,A!=AB--A<A!.5*,*!>.*+2-!=*'<.*--88!W3m*-W!7,8+8+!

,*<88+!W1*m-W!-8*!W1m-*W(!a'*-A!,22++*-1558!2,1*-8!>8*0-.10-.<8!<8!980H.55*,22=,*8!,22++*-1551,,8,*!

?08-6.--*8(!

! !



!

! #]!

0" #3'8-.&*..<'(&=##>(&
K*>2,-.+!n@@7.,*.!.+!8'=*,-.!=B,B9B=,*,-AD!<.*-8!=B,B-AA+!B0A!22H15511+(!U.-=2-!,22++*--15*<8-!

=AB--A>A-!=2*-1+=*+!=A,*-1--A!9BC,!=B,B9B,-1+!1,*--A9*,11+D!<.*,-8!.5*,*!0BC-BA!2,1*+!=B,B--B*0*+!

=B,B9B=,**+!>8,-889*,11+(!U.,!.51-!.;1--8<8D!=8++8--88!10=A!'8=1+-88!-A558*+1+!.,*.!.;;*9*,1+!

>80>*,-89*,1=,*!-8*!22H1+!=**++.,-2=,1+!01'A--A9*,1=,*!-*1--BB+!8*011,11+(!N,*.+!

,22++*--15*<8+8!.51-!,1=A!=B,B9B,-1+!1--A!>8,-82,-1+!=*'<.*--8<8D!<.-1+!-A9A!8+-88!,*+2551!

0855*+-88!8*+1*,-..+D!<.551!.;;*588,*!85-*,-2>8-(!&'(!)*+,-.+!.+!0*1+.,-2+2-!N3`D!<.-1+!<.,!1-!.51!

-1=+*,1,-*!-8*-8>8D!8<8-2,!,*,A55C+!.0<159.*++*,-8!,88--88!-2+-28!;15.--8>85-8(!K1D!9*=A!,88--88!

-2+-28!852=,*!9.+*92-=8*,15-8D!>.*H88+!<8=88!;*1+*=,*!;85.*=,*(!K12'88>8!.+!B=,*+=1'-8*+1+!

.;8,D!<.=8!82--88!0BCHB+-A9AA+!-AB,*+!?08-6.-*+!-.*9*+-.<8!n@@7.,*.+!52.9*,1,,8(!

!" #&&6$**3.3'56$*336$%$'

X*HA!9*151,,AD!1--A!n@@7.,*.+!52.9*,1+!-8'=.*-2=,1+8!.+!82--88!.;;*<.*-8!92*,-8988+D!9*-A!01!

.>8-!.;;*+11-!8<8+!9BC-AD!-8*!01'A--A9AA+!22--8!=**++.,-2,-8(!N+!-A'=1AAD!1--A!>85*-,1-!

8*011,11,*!,.;*>*998-!<8!,2.'8>**>8*,*998-!=B,B9B=,1-(!N;;*9*,>8*=12=,*,-8!=A',*>*1+!

.;*,=15*<.*H1+!=.0H8558!.+!9BC,!;*H1--A>A!9*151,,A!,.;*>8!,*,A5-CD!<.--8!1*!8++1-8!5**=88!-*1-.8!

=1''8558(!3,*91'=*=,*!=B,B9B,!%9*=A!.+!;'1;.,*-*.O%!.+!,.;*>8D!=.,=8!,1!5**--BB!-A'=1AA+!=*15*.;*+!

85211,11+D!<.=8!2,1*9;*1+!.;;*<.*H1+!.5*,*!B99A''1--A>A(!N5*,*!9BC,!915=.!015;;.!-AB--AA!.,8!

8,*8+92=8*,*558!>8,-82=,*558!<8!1,*91'=1*55A(!@2+!-88,!W9*=A!.+!c92,-%7>1'6*+!*9;1'\1=-*OW!.5*,*!

=.9;8=B,B9B,D!<.0.+!.+!<.2==.!1'*58*,*8!>8,-82=,*8D!'**;;21+!9.H885*,-8D!<.-1+!,*-A!.+!;8'8,-8!

>A5--AA(!&2*-8!0B>*A!1,*91'==1<A!.>8-!%9*=A!.+!c62'+%7>1'6*+!;8'-*,**;*+!;1'\1=-*O%D!%9*=A!1'.!.+!

-.*>.92=,1558!<8!-.*>11558O%!<8!%9*=A!.+!;8,,**>*O%!



!

! $_!

+" =7$25!'.7,1!'%$%&.*0&'

@2-1+!8*199*+!98*+*--**+D!n@@7.,*.558!>.*!.558!=8=,*!-8'=.*-2,-8(!X1'*+-1*,1,-*!,1+!-8'=.*-2,!.5*,*!

-8'=8,-1558!8*199*+!=A,*-15-BA!-BC-AD!92--8!,*-A!>.*-8*,**+!=AB--AA!9BC,!01'A--A9AA+!=**++.,-2,-8!

92*0*+!8*01*,**+!<8!01'A--A9AA+!-A'=1*-A!=B,B9B=,*AD!<.*-8!1*!10=A!.51!>*'855*,1,-*!+.,-1--2!1,**+!

8*199*+(!N;1-2,,22++*-1598+!-8*!-BC8'=*,-.+!-8'=8,-152,-8!.+!0B>A!85.*--88D!=.,=8!2,1*+!=B,B-B-!

=B,B9B=,1-!>.*H88+!<A'<1,-AA!>8,-88>8,-*(!U.,!85.*-*-!E#^+!>1'-8898558!;1'\1=-*A!*9;1'\1=-**+D!

*-,1,-AA+!,15>A!1+,*99A*+1+!=B,B9B,!.+^!%&*-A!1'.8!.+!*9;1'\1=-*+!<8!;1'\1=-*+!>A5*55AO%(!R8*==8!

.,8!+**,-A!,88--88!-2+-28!-.*,*+88+!-.*,-2>85-8D!-.*,-2>8!85-*,-29*+1+!22,*551!=*15*=.+,1;-1*551!

0BCHB--AA!=8*==*8!.;;*<.*-8D!1'*-B*,1,-*!+**-AD!<.*558!.+!1'*-B*,*A!.;;*9*,>8*=12=,*8(!

n,1*+!=B,B--B<A!=B,B9B=,*A!>.*H88+!=AB--AA!9BC,!=**++.,-2=,1+!01'A--A9*,11+!8*01*,-8D!<.*-8!1*!

.51!>*15A!-2-=*--2D!-8*!=*1''A-B,=.0-1*,-8D!<.-=8!;*-A*,*!+B-!>80>*,-88D!92--8!<.-=8!8*012--8>8-!

1H15511+!>*'01*-A(!eB>*+!,*<.*-1-2-!=B,B9B=,1-!>.*>8-!;.*,-88!+**+!,8+.--2<8!\.,,**5*,*8!>*'01*-A(!

K8-2++8*+1+!=B,B9B,D!=2-1+!%.+=.!>1'6*!c5*,-1+%!-'8+,*-**>*+1+O%!-8*!%9*+=A!-BB;;*,-A!>1'6*A!1*!

>.*H8!=AB--AA!%d.25H%7'8=1+-11+!<A5=11+D!<.,!-.*9*+-8!.+!-.*,-2+2-!8*=8*,199*+O%!>.*!<AAHA!

.;*,=15*<8+!85*-8<2+-88+!<8!8*012--88!22--8!.;;*9*,-8(!

GAB-C+!;8'8+-89*,1=,*!>.*-!=AB--AA!1,*91'=*=,*!=2>8+52.+-*.0<15988D!=2-1+!J8+>8D!-10HA=,1,*!

*+\.4'8\**==88D!<.=8!,*,A5-AA!-*1--BB+!8*011,11+!5**--B>*A!2,1*+!=B,B--B<A!=B,B9B=,*A(!U.,!52.-!

,*,A5-CA!.;;*9*,>8*=12=,*,-8!=A',*>*551!.;*,=15*<.*551D!92*,-8!92=82--88!,*,A5-CA!01*HA+!-8';1*-88+!

>8,-88>8558!-8>8558(!IBB;*55*,1,-*!=8*=1+!-1=,-*+!-2511!.558!=.0H*,-1--2!>8,1998551D!=8*==*1+!

=*15*.;*+!<8!,B+-8=,*+!,15*-B,-1+!.+!.5-8>8!0B>*+!,15=1*-A!<8!,2.'8>**>8*,*8D!=AB-1--A>A!

>*,2885*,22--8!8*+8!=2+!980H.55*,-8!<8!=AB-1--A>A!"DP!'*>*>A5*A!<8!92=82-1--28!=*'<8,*+-8D!=2-1+!

E'*85!-8*!N;1+!K8+,(!RA'*1+!-25*,*!.558!015;.,-*!1'.-1--8>*,,8!-.*,*,-88+!=.'.,-88=,11+!1'.<8D!-8*!



!

! $"!

>8*0-.10-.*,1,-*!>.*-!=AB--AA!5*08>.*-28!=*'<8,*+-8!=2',**>*+!,*<88+(!IA'=1A+!-*1H.+!<8=89*+1+!

'8+,=8+!>**>.*558!82--88!9BC,!1,*--A9AA+!-A'=1*99A-!-*1H.-!,15=1A,-*(!

(" ?%$>3655$'@==A,%$,2'!655$*3)*776$%*!'

IA9A+!.,*.+!8'==*-10-22'*!.+!,22++*-15-2!>A5*--C9A,-*!,15=1A=,*!<8!=**++.,-8>8=,*(!E5=2;1'A*+1+!

=AB--C=.=192,!.+!*+\.4'8\**==8D!<.,,8!.+!,1=.*-2,!92,-88D!>85=.*,-8!<8!,*+*,-A!-82,-88!<8!

02.5155*,1,-*!,*<.*-1-2-!=*'<8*91-!98=,*9885*,1+!>8*=2-2=,1+!8*=88+,889*,1=,*(!IA9A!-8'<.88!

B=,*+=1'-8*,1+D!B-*91==AA+!,15*-B=,1+!=*15*=.0H8551(!K1!.+!1'*-B*,1+!B-*91=A,D!=.,=8!=2>8-!1*>A-!

>.*!<A'=1>A,-*!-2=18!5**=88!,8+855*,22--8(!IA9A+!1+,*99A*,1+!1,*--15B+!<A5=11+!=B,1*,11+!

=*15*=.0-88+!=AB--A<A551!+AB-1-AA+!-.*+1+!*+\.4'8\**==8D!<.=8!-8'<.88!1,*91'==1<A!-A9A+!=.0-11+!

=AB-C,-A(!IA,,A!.+!02.510H*--2!=.0-11+!1,*--A9*,1,-A!-BB;*55*,*,,AD!<.=8;A*>A*,*,,A!B0-1B=,*,,A!

<8!8+-898558!-8'>*--81,,8!5*,A92*,-*>*+==1<A(!

!



!

! $#!

&2*,-8D!1--A!n@@7=2>*1+!1*!;*-A*,*!.558!+**+!-AB++AD!1--A!+**-A!.+!>8*=18!52=18Q!25=.8,2!-25*,*!

<A'<1,-AA!,*-1+D!1--A!.;;*<8!+A=11!<8!B99A'-AA!015;.,-*!1'*!,15*-B=,1-(!3'*-B*,1,-*!.;;*<.*551D!<.*558!

.+!1'*-B*,*A!.;;*9*,>8*=12=,*8D!8,1--152!.+!1'*-B*,1+!-A'=1A!,1+!>8'9*,-89*,1=,*D!1--1*!,1!.51!

>*,2885*,1,-*!5**8+!B5*>.*98*+1+(!

5" #3'8-.&*3,<.&?+'2'((+'%)(&():(+2+(&
&2*,-2-2=,1+8!;A*>*--A*,1-!-10-A>A-!.>8-!<.2==.!-10-A>*AD!<.*-8!6.--*!,2.,*--1511!.;;*<.*551!

;A*>*--A*+(!G1!.>8-!92*,-2-2=,*8!.;;*<.*551!=1''8-8!<.-8*+D!9*-A!01!.>8-!<.!.;;*+11-D!-8>.*--11+88+!

W>A5*8*=8.;;*9*+1+W!-8*!<8=,.-1--2!-.*,-.!8<8+!9*--88+(!U.,!.;;*<8!-2+-11!-8'>*-,1>8+,8!=1'-82,-8D!

0A+!>.*!*59.*--88!08528>8+,8!1,*--AA!=B,B9B=,1+(!

!" #&&6$**3.3'56$*336$%$'

XA*>*--A*,-1+!-10-A>*1,*!='*-11'*1+!9AA'*--15B!=1,=*--BB!588<.*0*+!8*01*,**+D!<.*,-8!08528-!.;;*58*H1,*!

.;;*>8+(!3+,*++A=*+!,*+2+!.+!.-1--8>8!02.9*..+!.;;*58*H1,*!=*15*-8,.!<8!,*--1+!>85*--8>8!

=B,1*,1551!-8,.551!,.;*>8-!=*15*=1,=*--B9A-(!@*15*.;*+!08'<.*--89*+1+!.+!0*1+.8D!92--8!"(!\2-22'*+!

.;1--89*+1+!1*!.5*,*!0BCHB55*,-A!1,*91'=*=,*!1H*,-B+1*55A!52.=*558(!R.*-!0852-1,,8,*!,*,A55B--AA!

?08-6.--**+!2,18998+!=2*+!B0H1+!=*15*-8,.+D!<.,!-8,.-!>8*0-151>8-!<8!08528-!>8'9*,-88D!1--A!=8*==*!

.;;*588,*!-1=1>A-!;A*>*--A*,*A!-10-A>*AD!<.*-8!01*HA+!1*!.51!5**8+!015;;.!-8*!>8*=18!-10HA(!

K12'88>8=,*!,*+2+!.+!-8'=8,-15-8>8!=8*==*8!=*151+!1'*!+A=C=.0-*8D!<.*-8!08528-!.;*,=15*<.*H1+!

08'<.*--8>8+Q!,1!>.*!.558!=*15*.;;*D!,8+8,-.D!.*=1*+=*'<.*-2,!-8*!9*=A!-808+,8!922D!<.=8!>.*H88+!

.;;*8!=*'<.*--898558(!R.*!.558!0BCHB55*,-A!>**-8-8!B0-1*,11+!12'..;;858*,11+!>**-1=10B=,11+!

gJ3[`h!<8!+A0HAD!9*-A!.;1-1-88+!-BB;*55*,1,-*!.;;*58*H1,*!-8,.558D!<8!;1'2,-88!,*--1+!='*-11'*,*!

,**01+D!9*=A!9*151,-A,*!,.;**!;8'08*-1+!.;*,=15*<.*H1+!-8';1*,**+(!



!

! $$!

GA*,-A!=*151+.;;*9*,1+!588<.*,-8!.,878521*,-8!>85*-,1-!,*--1+!,.;*>8-!85878*011-D!<.-=8!>8,-88>8-!

.;*,=15*<.*H1+!=*15*-8,.8(!IA,,A!.+!9BC,!-A'=1AA!.--88!02.9*..+!+**H1+!-8'=.*-2,!?08-6.-*+!

=AB-C,,A(!N>8-=.!01!5**=1-.*9*+-88!08'<.*--8>*8D!<.*H1+!-AB-BB!=AB--AA!B51*,*A!582,1*-8!1+458++*=,*O!

N>8-=.!01!+2.'*8!25=.98*,*8!.;*,=15*<.*-8!=1,A51*'*55AD!<.-=8!-8'>*-,1>8-!;1'2,-8*-.<8O!3,*91'=*=,*!

,.;*>8!85878*01!%,8+8,-.%7.,*.,,8!F#7-8,.+!1+458+-*58*,*551!5**=1-.*9*++8+!.;*,=15*<.*551!>.*!.558!

1,*9(!%98'==*+.*+-*%(!

+" =7$25!'.7,1!'%$%&.*0&'

@2+!='*-11'*-!.+!9AA'*-15-B!.;;*58*H1,*!-8';1*H1+!92=88+D!>.*-!85.*--88!;A*>*--A*,1+!

08'<.*-2,,*,A55C+!52.9*,1+(!E52=,*!,2.,*--151991D!1--A!52.-!1+,*+!58,=1+-8-8252=.+D!<.--8!;B,-B-!

,12'88988+!=1,=*--B9*,-A!=*1511+D!8*01*-8D!=B,B9B=,*AD!.0<1*-8!.;;*<8551D!>8,-82,>8*0-.10-.<8!

g<.,!52.H88+!9.+*>85*+-8=B,B9B=,*AhD!.*=1*-8!>8,-82=,*8D!?08-6.-*+!>8,-82=,*8!.*=1*,**+!<8!

>*'01155*,**+!>8,-82=,**+D!=*15*-8,.<8D!<8!0852-1,,8,*!=*15*.;;*8*01*-8D!<.*-8!=2=*+!=B,B9B,!=A,*--1511(!

IA9A!8+-88!,*+2551!B51*,=8-,82=,1+!;A*>*--A*,1,-A!-10-A>A,*,A55C,-A,*D!<.-1+!>.*-!,15>A,-*!+A0HAD!

1--A!8*01*H1+!<8!85878*01*H1+!<8=8298!.+!-8,8*+1+D!<.-1+!B0-A!-*1--BA!8*01--8!1*!=A,*-155A!

1+199A+!-8*!>A0199A+!=2*+!-.*,-8(!

@2+!52.-!?08-6.-7>8,-82=,*8!.*=1*,**+!-8*!>AA'**+!>8,-82=,**+D!92*,-8!.558!'.0=8*,1>8D!>8*==8!

>8,-82,!.5*,*!>AA'A(!3'*-B*,1,-*!.;*,=15*<.*551D!<.*558!.+!.;;*9*,>8*=12=,*8D!;.,*-**>*+1+!>80>*,-2,!

0BCHB--AA!.;;*<.*-8!=*151+!.;*,=152,,8(!

@.,=8!;A*>*--A*,1-!-10-A>A-!.+!-8'=.*-1--2!+.;188+!,*,A55C+!=1'-82=,11+D!<.+=8!.;*,=15*<8-!.>8-!<.!

.;;*+11-D!>8'9*,-8D!1--A!.;*,=15*<8,*!-2+-1>8-!=*151+!;8*+.;*,-11+!=B,B9B=,*A!52.H1,,8,*(!i5A!52.!

8=-*>*-11--1<8!-1,-8-8=,1,*!01*HA+!#(!=.+H*-*.+885*+!-2+-192,-8D!<.,!01!.>8-!1,*91'=*=,*!



!

! $L!

.;*,=15511-!>8*+!1+,*99A*,-A(!N+!-A'=1AA!52.H8!=B,B9B=,*AD!<.-=8!1*>A-!.51!5**8+!015;;.<8!-8*!

5**8+!>8*=1*-8!.;;*58*H1,*!-8,.551(!

N+!1'*--A*+!-A'=1AA!;*-AA!9*151,,AD!1--A!J08-\215*8!=AB-1--A1,,A!,*,A5-C,*!,*,A5-AA!91'==*'8<.<8(!

&1'==*1+!g92=88+!52=*1+!>A5*5BC++*-h!9AA'AD!<.-8!>.*-!=AB--AA!-1=,-*5.0=.*,,8!=B,B9B,-1+!

1,*--A9*,11+!-8*!.0<1*H1+!8+-89*,11+D!.+!SL_D!<8!<.,!;AA-A-!52.H8!9.+*>85*+-8=B,B9B=,*AD!

<.=8*+1+!>8*0-.10-.!>.*!,*,A5-AA!>8*+!#_!91'==*A!g>A5*5BC++*-!92=88+!52=*1+hD!<8!,**+A!>.*!.558!

1+*+-AA+!$!;8*+*=1--8!-8*!""!%;*=8>8,-82,-8%(!&1'==*1+!9AA'A+!<8!>8,-82,'8<.<1+!-8'=*,-89*+1+!

1++1+!;A*>*--A*,-1+!-10-A>*1+!*+-14'.*+-*8!,AA,-AA!8*=88!;*-=A55A!8*=8>A5*55A!,1+!,*<88+D!1--A!

02.98*,*-!5**8+!9BC0AA+D!1--A!.51-!B5*--A+B-!'8<8+(!R.*-!-10HA!-A9A+!52.98558!,8'8==11+!

58,=1+-8-8252==..+!<8!<.,!=AB-A-!&*?'.,.\-!3m?15*AD!=AB--A9A55A!\2+=-*.-8!co!M3G!g,.52h%D!<.,,8!

g,.52h.,8!.+!,.52D!<.+=8!91'=*-!,*+2+!-2511!58,=18(!IA9A!>8'9*,-88D!1--A!=8*==*!,*,A5-C,*!980-22!

?08-6.-**+!.*=1*+D!922-1+!>*1-A-!;85<.+!8*=88!<.!52.9*1,*!08'<.*-2,-1+!92.==889*,11+!<8!,1!>.*!

,*--1+!01*=1+-AA!+**H1+!588-28(! '



!

! $P!

(" ?%$>3655$'9&$-$**&$%*32'*3)*&-$32'!655$*3)*776$%*!'

@2+!.51-!>859*,!*+-14'.*988+!,*,A5-C,*!?08-6.--**+D!,*+2+!.+!9*1-*--A>A!,*,A55C+!'8=1++1--8(!

K*+2558!;*-A*,*!.558!<.!,15=1A!8,1--152!1,*91'=*=,*!58,=1+-8-8252==.7.0<1598558!=8*=1,-8D!9*-A!8*.-!

,*,A55B--AA(!K1!-25*,*!<A'<1,-AA!-8>8558D!<.558!.+!5..4*+1+!<A'<1,-B,Q!-1'>10HB=,*AD!>8*0-.10-.<8!,**-AD!

9*-A!=AB--A<A!085288!-10HAD!.0<1*-8D!=B,B9B=,*AD!>8,-82=,*8!.*=1*,**+!<8!>*'01155*,**+!>8,-82=,**+!<8!

+**+!1H15511+(!

K*+2558!.+!980H.55*,22,!1,*--AA!=B,B9B=,*A!<.=.!9.+*>85*+-8=B,B9B=,*+A!-8*!8>.*9*+8!

=B,B9B=,*+AD!<.55.*+!.;*,=15*<8+!.+!=*'<.*-1--8>8!>8,-82,!*-,1(!IA9A!,855**!<.2=.+!

=B,B9B,-BB;;1<AQ!9.+*>85*+-8=B,B9B=,1-!>.*>8-!8+-88!.;*,=15*<.*551!>8*0-.10-.<8!,**-AD!9*=A!

>8,-82,!g1,*91'=*=,*!>**H1,-A!>8*0-.10H.,-8h!.+!.*=18D!-8*!>.*-!588-*8!-.--8b-8'287=B,B9B=,1-!

,898558!-8>8558(!N+!,2.,*-15-8>88D!1--A!8++8-!=AB--A<*551!=.591!>8*0-.10-.8!;20-88,-*!1,-11--*,*,-A!

,B*,-AQ!;8*+*==1*H1+!=AB--A9*+1+!;*=8>8,-82,-1+!,*<8,-8!+AB--AA!;20-889985-8(!

E>.*9*,,8!=B,B9B=,*,,A!.+!9BC,!2,1*-8!980H.55*,22=,*8!<8!8,*.*-8D!<.*,-8!.+!,BB-A!.558!

-*1-.*+1+(!IA9A!-.*9*+-.!,855**!1'*-BB;;*,*A!=B,B9B=,*AD!=2-1+!;20-88,-*!8>.*91-!=B,B9B=,1-!

g1,*9(!%&*-A!>1'6*1+!8*=892.-.8!=AB-1-AA+!;202988+!<.,-8=*+D!<.=8!85=.*!91++1*,BBH1,,A!<8!

<8-=22!-A0A+!;A*>AA+!8,-*O%h!-8*!82==.<1+!-AB--A9*+1+!g1,*9(!%Z!08>1!+1>1'!fffff!-08-!98+B!?.d,!

*+!.+1!;58?1!61\.'1%h(!e2.988!=2*-1+=*+D!1--A!?08-6.-!-2++*,-88!>8*+!-8'=8+!>8,-82=,1+D!<.-8!,1!

.H.--88D!922-1+!.;;*<8!,88!%>AA'A+!>8,-82=,1+%!>8,-82=,1+(!IA9A!-8'=.*--88!=80-8!8,*88^!

1+,*++A=*+D!,*+2+!.+!>85*--8>8!=B,B9B=,1-D!<.*0*+!.+!>8*+!B=,*!5.;255*+1+!>8,-82,D!<8!-.*,1=,*D!1--A!

,*+2+!.+!1++8=.*>8,-*!8<8-15-8>8!<8!*+-14'.*-8>8!=8*==*!980H.55*,1-!>8,-82=,1-D!922-1+!?08-6.-!1*!

-2++*,-8!+**-A(!3,*91'=*=,*!582,1!%K01!fffff!8;;51,%!1*!.51!0B>AD!=.,=8!.*=1*H1+!>8,-82,-1+!

980H.55*,22=,*8!.+!8*>8+!5**8+!;85<.+(!X*HA!8>.*91-!-8*!82=.+-ABH1++B,=B,B9B=,1-!=8;187



!

! $S!

858*,*+8(!3,*91'==*=B,B9B=,11+!%&*-A!>1'6*1+!8*=892.-.8!=AB-1-AA+!;202988+!<.,-8=*+D!<.=8!

85=.*!91++1*,BBH1,,A!<8!<8-=22!-A0A+!;A*>AA+!8,-*O%!.+!>8*+!B=,*!.*=18!>8,-82,D!;1'\1=-*D!<.-1+!

>AA'*+B99A''B=,*A!1*!,B++B(!@B,B9B=,*,,AD!<.*,,8!.+!2,189;*!=2*+!B=,*!980H.55*+1+!.*=18!

>8,-82,D!=2-1+!%E++8!,B+.+BB9*!,8+8551!%.++155*+1+%D!92*,-8!,*,A55B--AA!=8*==*!980H.55*,1-!

>8,-82=,1-^!-BB-B>A*+1+D!*5.*+1+!<8!+**+!1H15511+(!

J08-6.-!5A01--AA!82-.988--*,1,-*!.*=18+!-8*!>*'01155*,1+!;8582-1>*1,-*+D!<8!>*1,-*+!5.;2,,8!>.*-!

8,1+-88!=B,B9B=,1+!=B,BA=,1,*D!08528>8-=.!.;;*<8-!08'<.*-1558!1+199A+D!,88H8!1+199A+!

,15*-B=,*A!-8*!+A0HA!5*,AA!1,*91'==1<A!=.0H1=*151+!1,*91'=*,-A(!

! &



!

! $T!

@" #3'8-.&*3,<.&:.74,'(3-%'.&
e8'<.*-2=,1-!.>8-!588<19;*8!=2*+!;A*>*--A*,1-!-10-A>A-D!<8!+**H1+!.+!-8'=.*-2,!8+-88!.;*,=15*<.*551!

<.2==.!=B,B9B=,*A!-*1-B,-A!8*011,-8(!e8'<.*-2=,1-!1'.8>8-!;A*>*--A*,*,-A!-10-A>*,-A!,**+AD!1--A!+1!

.>8-!;*H19;*A!<8!.;*,=15*<8!>85*-,11!+1!>85*=.,-8(!G**55A!.+!=2*-1+=*+!,898!-10-A>AD!15*!-8'<.-8!

>A5*-C+-A!;8582-1--8!.*=1*,-8!-8*!>*'01155*,*,-A!>8,-82=,*,-8!<8!+**H1+!-82,-8,-8(!N5*>8-;8!

>8,-82=,1-!.*=1*+!-8*!1*D!?08-6.-!-8'<.88!.;*,=15*<.*551!980H.55*,22H1+!-.*,-88!>8,-88>8!.;;*-2+-*!

22H15511+(!e8'<.*-2=,*8!1*!.51!-8'=.*-2,!-10HA!;A*>*--A*+D!=.,=8!+1!.>8-!588<19;*8D!<8!.;;*<8-!

>.*>8-!B5*=2.'9*--28D!<.,!01!-1=1>A-!08'<.*-2=,*8!;A*>*--A*+(!

!" #&&6$**3.3'56$*336$%$'

IA9A!.+!,898+58*+1+!;'.,1,,*!;A*>*--A*,*551!-10-A>*551Q!,*+2+!.+!;*H1--A>A!9*151,,A!

.;*,=15*<.*H1+!=*15*-8,.D!*=A'B09A!<8!.;;*9*,-8'=.*-2,(!

@.,=8!+A9A!08'<.*-2=,1-!;1'2,-2>8-!8*01*,**+D!.+!,BB-A!9*1--*AD!9*+=A!-BB;;*,1-!8*011-!,.;*>8-!

0B>*+!.;*,=15*<.*H1+!=A,*--1519AA+!8*+1*,-..+!-8*!9*-=A!-.*9*>8-!0BCHB55*,1+A!,*>2,,8(!U.-=2-!

B51*,*99*+!1,**+-B>*,-A!8*01*,-8!.>8-!'2.=8D!.,-.=,1-D!5.98-D!>88--11-!<8!15A*91-(!@8*==*!+A9A!

8*011-!-.*9*>8-!0B>*+!2,1*99*551!*=A'B09*551!<8!-8,.*551(!U.-=2-!8*011-!,25=1>8-!-*1-B,-*!-*1-B-!.;;*<8-!

;.*,!*A+!-8*!=25--22'*,-1+!<8!b!-8*!2,=.++.55*,-1+!+A=C=.0-*1+!>2.=,*(!3,*91'==1<A!

1'*=.*,-2+1*99*,-8!8*01*,-8!.>8-!5**=198-=8-D!=*'<8+;*-.D!=*'<855*,22,D!2,=.++.55*,1-!\1,-*>885*-!<8!

BC15A9A(!R.*-!9BC,!;AA--AA!'8=1+-88!8*01*-8!91-8=*151,-AD!<.,,8!-2-=*-88+!=*15*.;;*=.0-1*-8!-8*!

AA+-A9*,*H1.*-8D!1,*91'=*=,*!=.55.=88-*.-D!;'1;.,*-*.-!-8*!8H>1'6*-(!

@2+!588<8!8*018521!.+!>85*--2D!>.*-!92.-.*558!,1+!588<22H1+!;8'08*-1+!>8,-88988+!-8>.*--1*-8,*(!

`2.=8-1198+!>85*+-8!.+!0B>A!*H18D!=.,=8!,1!01'A--AA!;85<.+!=**++.,-2,-8(!&*,-A!=2*-1+=*+!85.*-8-!



!

! $V!

<8!9*0*+!5.;1-8-O!`2.=8-1198558!1*!*591*,1,-*!.51!9*-AA+!'8<88(!`8-=8*,2!.+!=8>1+-88!8*011+!

.-,*==.8(!3,*91'=*=,*!-'..;;*,1-!01H159A-D!>85=.*+1+!5*08D!=858(!I8*D!<.,!=B,11,,A!.+!

91-8=*15*=B,B9B,D!>.*-!>85*-8!;'1;.,*-*.*-8!5**==29*,1551D!,-8-**>*>1'61<A!-8*!=.55.=88-*.*-8!

'*=.,8*011,-8(!

e1+=*5C=.0-8*,11+!.;;*9*,11+!8,-1*--8*+!,**''B--A1,,A!+A9A!8*011-!>.*H88+!52.H8!=.,=1988+!

>8*+!-*1--BA!52.==88!-8*!'B09AA(!@..--2!5*,-8!52=2=82H1+!8*=8+8!-10HB*,-A!>*'01*,-A!>.*!

92.H.,-88!;1'2,-8+!%a51*,1-!>*'011-%!78*011551D!-8*!B=,*=*15*,-1+!'B09*1+!-8;82=,1,,8!-A9A!

>.*H88+!588<1+-88!=.,=1988+!-BB;*55*,*A!;202<*1+!>*'01*-A!-*1-B55A!A*H*+=*15155A(!IA558*+1+!521--15.!

82--8*,*!,*+28!'AA-A5C*9AA+!?08-6.--*,*!,*,A55C+!52.=8551,*!-8*!.0<1598551,*!,.;*>8=,*!-8*!

;8'8+-8988+!,*-A!8<8+!9BC-A(!

IA558*+1+!521--15.!82--8*,*!,*+28!'AA-A5C*9AA+!?08-6.--*,*!,*,A55C+!52.=8551,*!-8*!.0<1598551,*!-8*!

;8'8+-8988+!,*-A!8<8+!9BC-A(!

! !



!

! $]!

+" =7$25!'.7,1!'%$%&.*0&'

@2+!08528-!52.H8!,*,A5-CA!08'<.*-2=,*551,*D!.+!<A5511+!,2.,*-15-8>88!52.H8!58,=1+-8-8252==.D!<.--8!

>.*-!,12'8-8!-8'=8,-*!=*15-1+!=.0H1++2,-8D!8*01*-8D!=B,B9B,-BB;;*A!g9.+*>85*+-8=B,B9B=,*AD!

82==.-10-A>*AD!<+1(hD!.0<1*-8!.;;*<8551D!*-,1!08'<.*-2=,*8D!.*=18-!b!>*'01155*,1-!>8,-82=,1-!?08-6.-*5-8!

<8!=*15*.;*+!=.0H*,-2,(!

e8'<.*-2,-1+!,*,A5-C!-25*,*!,22++*-1558!-8>8558D!<.=8!,88!.;;*<8-!8<8--151988+(!K1+!1*!;*-A*,*!.558!

=1'-82,D!>88+!;*=199*+=*+!088,-8>8!=B,B9B,!01*HA+!=*15*-8,.5511+D!<.=8!,88!01*HA-!

8<8--151988+!,B>A55*,1,-*!8*01--8(!@2-1+!98*+*--**+D!?08-6.-!8+-88!;8582-1--8!.;;*<.*551D!<.-=8!.>8-!

=89;;8*5511-!08'<.*-2=,1+!=8+,,8(!@2-1+!=8*==*1+!+A*H1+!.,*1+!=.0H8558D!=B,B9B=,1+!.+!.5-8>8!

B=,*,15*--1*+1+!<8!,89.*+!>8,-82=,1+D!1551*!,**+A!.51!-*588!,15>1++B=,1551(!a511+,A!9*-A!,15>19;*!

=B,B9B,!<8!>8,-82,D!,*-A!;8'19;*(!R8*==8!1+458++*558!<8!52=198--.9*558!92*558!=*15*55A!.+!9.+*8!

08'98*-8!8521*-8!<8!;.*==12=,*8!,AA+-C*0*+D!.+!;8'19;*!>A5--AA!-A558*,*8!=.9;5*=88-*.*-8!<8!<A--AA!!

>*>80-11-!,8+8=*'<.*551(!

I.*+1+!02.9*.*-8>8!8,*8!.+!8*011+!980H.55*+1+!'*==82,(!3,*91'=*=,*!'2.=8-1198+!1*!-8'>*-,1!

.558!B=,*+=1'-8*,-8!15*+-8'>*==1*H1+!91'=*+-AA(!K1!>.*!,*,A5-AA!982+!8H<1=-**>1<8^!W98=18D!

,2.58*+1+D!982,-1*+1+D!-1'A>AD!=8-=1'8W(!e1H159*A!=.,=1>88+!8*01521--15..+!>.*-!,*,A55B--AA!

=B,B9B=,*AD!=2-1+!%9*=A!8H<1=-**>*!=2>88!,*-'22+8+!98=28O%D!%=2+!68+88+*!.+!>*0'1AAD!.+=.!,1!

=B;,AA!-8*!'88=88%!-8*!%+*91A!98'<8-BB;;*%(!@8*=1+!=8*==*88+!08528-!;*-AA!=B,B9B=,1-!

9*151+=**+-.*,*+8!<8!9.+*;2.5*,*+8D!<.--8!1-!91+1-A!.;;*<8+!=**++.,-2,-8(!



!

! L_!

(" ?%$>3655$'!655$*3)*776$%*!'*3)*&-$&'-!6*32'

@2+!=8*==*!08'<.*-2=,**+!5**--B>A-!=B,B9B=,1-D!>8,-82=,1-!<8!+**0*+!8++1--8>8-!>8,-82=,1-!.>8-!

>859**+8D!>.*-!85.*--88!+**H1+!*+-14'.*++*+!?08-6.--**+(!K12'88-!,8988!;'.,1,,*8!=2*+!;A*>*--A*,*,,A!

-10-A>*,,AQ!8*+.8!1'.!.+D!1--A!08'<.*-2=,1-!.>8-!;*H19;*A!=2*+!-10-A>A-D!<.-1+!08528-!;B,-BA!

8+-8988+!.;;*<8551!;8582-1--8!<8!980H.55*,22H1+!<8-=.7.;;*9*,11+D!<.,!01!>8,-88>8-!

08'<.*-2=,**+!>AA'*+(!

X8582--11+!8+-89*,1=,*!>.*-!-10HA!,1+!+**+D!1--A!?08-6.--*!>8,-88!,15*-B=,155A!,**-AD!9*-A!=AB--A<A!

.+!-10+B-!>AA'*+(!3,*91'=*=,*!=1,-.;'11,1+,08'<.*-2=,1+!8*=8+8!?08-6.-*+!W>AA'*+W7>8,-82,!>.*!

-8'<.-8!5*+=*+!>1'==.,*>2,-.551D!<.=8!,15*--AA!8,*8+!;1'2,-1155*,1,-*D!52.98,*!n@@7=2>8+!-8*!

B=,*+=1'-8*,1+!92*,-2-2=,1+!-1=,-*+!8>2558!g%92*,-8D!1--1991!=AB-A!=1,-.;'11,1+,*A!

-.,*,1*==.<1+!=8+,,8%h(!&*1-*D!9*=A!;8582-191+1-159A!,.;**!;8'08*-1+!.;;*<.*551,*Q!1H*,-B+1*551!

.;;*<.*551!B=,*+=1'-8*+1+!92*,-2-2,!'**--AAD!92--8!851998+!-8,.+!.;*,=15*<.*551!

.;;*9*,>8*=12=,*,-8!=A',*>*551!,88--88!.558!,BB-A!B0H*,-AA!01*HA+!>*'01155*+1+!>8,-82=,1+,8!<.!

=ABHB+!.;;*-2++*+!=1'-82=,11+D!=.,=8!-.*,-.!.+!8>8*+!=*151+!.;;*9*,11+(!

! &



!

! L"!

A" #3'8-.&*3,(&7)%37%%'-'74.%(,8&
M2.98558!?08-6.-798-1'*885*8!<8!5*,A98-1'*885*8!>.*-!=AB--AA!1'*58*,*8!'1,2',,1<8!'**;;21+!,**-AD!

9*+=A!85211+!08528-!=8--88D!.+=.!;AA;8*+.!08'<.*-2,-1+!-1=19*+1+D!=1'-889*+1+D!5*,A-*1-.<1+!

,889*+1+D!-8*!922(!

K15.,-1-88+!,**,D!9*-A!'1,2',,1<8!>.*-!=AB--AA!9*0*+^!

- @2>8-^!08'<.*-2,-1+!-1=19*+1+!>*,2885*,1,-*!0.2=2--151>8998=,*!<8!>A'*==AA99*=,*D!9*=A!

5*,AA!9.-*>88-*.-8!.;;*9*,11+(!

- YZ[7=2>8-^!.;*,=15*<.*H1+!.++*--1519*,1=,*!<8!9.-*>.*9*,1=,*!01*HA+!-BC+,A!8*=8+8!-8*!

92*,-2--8988+!01*-A!>8'.>8,-*!>*'011,-A!<8!=8++2,-8988+!01*-A!=1'-88988+!5*,AA(!

- Xp[7-*1H.,-.-^!.;*,=15*<.*551!-8'=.*-1--2<8!5*,A-2+-1<8!>8'-1+D!=2+!01*HA+!-AB-BB!=1''8-8!

-1.'*88!-8*!-10HA!5*,AA!08'<.*-2=,*8!;8;1'*92.H.,,8(!e1!>.*>8-!52=18!Xp[7-*1H.,-.<8!

>1'=.,,8!-8*!-25.,-88!+1!<8!-10HA!08'<.*-2=,1+!;8;1'*558(!@AB-A!+**-A!08'>.*+D!=.,=8!1-!

08528D!1--A!?08-6.-*,-8,*!-2511!>8*+!;*-=*1+!Xp[7-*1H.,-.<1+!<8=15*<8D!=.,=8!-A9A!1*!.5*,*!

9*='.7.;;*9*,-8(!

- Z+\.4'8\**=8-^!8+-8988+!5B0B*-A!-**>*,-159*A!-*1-B*,-A!.;;*-2++1*,-8!B-*91==AA55A!<8!,15=1A55A!

-8>8558(!

- R*H1.-^!-8'<.8988+!82H*.7>*,2885*,-8!98-1'*885*8D!<.,,8!.+!5*,A,15*-B=,*A!B=,*--A*,*,-A!

8*01*,-8(!!



!

! L#!

!" =7-!*'

"# $2"(552"(6!70(-'!8"(99!:"5;5<<9!

@2+!>85*-,1-!=2>*8!?08-6.-*551D!>8'9*,-8D!1--A!=AB-A-!<.=.!*-,1!52.988,*!98-1'*885*8!-8*!>8;88,-*!

=AB-1--A>*A!=2>*8(!

U.,!1,*91'=*=,*!=AB-A-!Y..4518!=2>*1+!08=22+D!,*+2+!.+!=AB-1--A>A!;AA08=2;85=*+!8558!.51>88!

-8'=1++1--28!08=2,2.H8-*+-8!<8!>85*--8>8!@2>808=2(!@.0H8,,8!W@AB--C.*=12H1-W!>.*-!>85*-8!

,12'88>*,-8!>8*0-.10H.*,-8^!

7!R8;88!=AB--AA!-8*!<8=88^!>.*-!=AB--AA!+A*-A!=2>*8D!<.,!<A-A-!+1!1++85511+!

7!R8;88!=AB--CD!<8=89*+1+!-8*!92.==889*+1+^!>.*-!=.;*.*H8D!51>*--AA!-8*!<.;8!92.=8-8!+A*-A!

=2>*8(!

I*1-1+=*+!.+!9BC,!2,1*-8!>1'==.,*>2,-.<8D!<.-=8!-8'<.8>8-!52=2*,*8!=2>*8D!<.*-8!>.*-!=AB--AAD!

1,*91'=*=,*!X*m868B(?.9D!n+,;58,0(?.9D!X1m15,(?.9!<8!922-!>8,-88>8-!,*>2,-.-(!

a=,*!-A'=1A!='*-11'*D!<.=8!,*+2+!.+!;*H1--A>A!9*151,,AD!.+!,1D!1--A!=2>8-!1*>A-!.51!5.2==88>*8!

1*>A-=A!*598*,1!>A=*>85-88D!'8,*,9*8!-8*!9*+=AA+58*,-8!>*08;201--8(!M2.++.55*,1,-*!+1!>8,-88>8-!

8*01--8D!<.-8!=A,*--151-(!

""# ="<9;;>.!;%0:".5.!

U.=8*,1558!B=,*5C55A!.+!.98-!91+1-159A+,A!.;1-2,,*,A55C+!52.9*,1,,8(!K*=,*!.+!,*+2+!

;AA-C=,1,*D!;AA-A-=C!1+,*+!52.H8!98-1'*885*+!=*'<855*,1+!.,8+!=8*=*551!8*01*551!<8!1-,*A!,*--1+!

,.;*>*8!=2>*8D!>**91*,-155A!B=,*--A*,1+!.;;*-2++*+!<8!,*--1+!1-,*A!98-1'*885*8!-8*!=*'<.*--88!B=,*--A*,*A!



!

! L$!

.,*8!.;;*-2++1*,-8!<8!1-,*A!,898+8*=8*,1,-*!=2>*8(!M225-8>8,-*!5CBHA-!91+1-159A+D!<.=8!,.;**!

,*+2551!-ABH155*,1,-*!52.9*,;'.,1,,*+!852,,8(!

&*+=A!91+1-159A+!>85*-,1-=88+D!;*HA!9*151,,AD!1--A!=2>*1+!.+!>8,-8--8>8!8*01--8!<8!+**H1+!.+!

.5-8>8!0.2=2--151>*8!<8!,-*925.*-8>8!=AB--A<*1+!08528!.;;*8(!

R.*-!>85*-8!=891'8558,*!.-1--2<8!=2>*8!-8*!=AB--AA!<.*-8=*+!>1'==.-BC=852<8!-2.--88=,1,*!

8*+2-588-2*,*8!=2>*8D!=2-1+!J8+>8!gwww.canva.comhD!X.d1'X.*+-D!X*?8,,.!-8*!922!>8,-88>8(!!

+" BCDA57-!*'

"# $2"(552"(6!70(-'!8"(99!:"5;5<<9!

R1'=.,,8!=*1'-AA!>85-8>8,-*!1'*58*,*8!YZ[7=2>*8D!1*=A!;*-A*,*!.558!>8*=18!5CB-AA!,.;*>*8!5*,A--A>A=,*!

08'<.*-2=,**,*(!IA'=1*+!8,*8D!<.=8!,*+2+!.+!;*H1--A>A!9*151,,AD!.+!>85*-8!YZ[7-*1H.,-.-D!<.-=8!1*>A-!

.51!5.2==88>*8!-8*!,*,A55A!02.+.8!=*15-AD!=.,=8!>**91*+1+!8,*8D!<.+=8!08528-!-10HAD!.+!5.2=8-8!

.;*,=15*<.*-8!-8*!<.;8!1,-AA!01*-A!.;;*98,-8(!

E<8--151D!9*,,A!=AB-A-!YZ[7=2>*8(!R.*-!=AB--AA!+**-AD!<.,!08528-!.++*-1558!.;;*58*-8,*D!=2+!01!,88>8-!

.*=18+!>8,-82=,1+(!R.*-!=AB--AA!YZ[7=2>*8D!<.*,,8!98*+*-88+!%eB>*+!-10-B%D!%e*1+.8l%!<8!;85<.+!

922-8(!K89.*+!>.*-!=AB--AA!+**-A!9BC,!,*55.*+D!=2+!01!,88>8-!>AA'A+!>8,-82=,1+D!<8!08528-!

'.0=8*,-8!01*-A!B'*--A9AA+!22H15511+!-8*!.;*,=151988+!0*198+!1+199A+(!IA558*,*,,8!

-8;82=,*,,8!,*+2+!.+!=**++*-1--A>A!1'*-B*,-A!02.9*.-8!,1558*,-1+!,1558*,-1+!YZ[7=2>*1+!

>85*-,19*,11+D!<.-=8!1*>A-!52.!>8,-8==8*,-8!>8*=2-2,-8D!=2*+!<.+=8!08528-!,88>2--88(!RA5-A!YZ[7

-*1H.,-.<8D!<.-=8!,*,A5-A>A-!5.2==88>88!=*15-AD!=2-1+!%N51-=.!-B09A!-8*!<.-8*+%D!<8!=AB-A!

;*=199*+=*+!,1558*,*8D!<.-=8!,*,A5-A>A-!-1=,-*A!=2-1+!%3*!0A-AAD!B'*-A!22H15511+%!-8*!<.-8*+!

>8,-88>88(!



!

! LL!

""# ="<9;;>.!;%0:".5.!

R.*-!;AA--AA!=AB--AA!<.!.5198,,8!.51>*8!YZ[7=2>*8D!<.-=8!5CBHA-!+1-*,-AD!-8*!>.*-!52.H8!.98-!YZ[7

=2>8,*(!R.*-!=AB--AA!2,1*-8!>1'==.,*>2,-.<8!9.519;**+D!,2.,*-2*+!.+!-.H1++A=C*,1,-*!Y*;0B(?.9(!

XAA-A!>8*+D!9*-A!08528-!,8+.8!-8*!,88>2--88!YZ[7=2>8558D!<8!=AB-A!,*--1+!08=2;85==*8D!=*'<.*-8!

8>8*+,8+8!<8!>85*-,1!1'*58*,-1+!YZ[7-*1H.,-.<1+!<.2=.,-8(!3,*91'=*=,*D!<.,!08528-!.++*-1558!<.-8=2-8!

.*=18+!>8,-82=,1+!,889*,1,-8D!=*'<.*-8!08=2;85==**+!%0B>*+!-10-B%!<8!>8,-88>8-!YZ[7=2>8-!-251>8-!

+A=B>**+(!I8551++8!+1!9BC0199*+!-*1-.=.+11551,*!<8!5*,AA!+1!?08-6.--**+(!

R.*-!<.;8!=AB--AA!Y..4517=2>808=28^!=AB-A!08=2;85==*8!%e8=2-BC=852-%D!>85*-,1!%!&*=A!-808+,8!

-BB;;*%!<8!>85*-,1!,*--1+!%E+*9.*H2-%!<8!>85*--8>8+8,*!.+!>85*=.*98!YZ[7-*1H.,-.<8(!

U.,!;AA-A-!52.H8!.98+!YZ[7=2>8,*D!,*+2+!.+!-.H1++A=C*,1,-*!'1=*,-1'C*HB--A>A!=AB--A9A551,*!

>1'==.,*>2,-.551(!GA*+!.+D!<.,!08528-!=AB--AA!Y*;0B(?.97,*>2,-.8(!`1=*,-1'C*-B9*,1+!<A5=11+!>.*-!

1,*91'=*=,*!>85*-8!-*1-.=.+11558,*!.51>8+!=2>8+!<8!5*,A-A!,**01+!1'*58*,*8!8+*9.*-2<8!15191+--1<AD!

=2-1+!-1=,-*AD!=2>*8!<8!>8,-88>*8(!R.*-!<.;8!51*=8-8!>*H1.,*!YZ[792.-..+!<8!5*,A-A!,**01+!-8''.<8!<8!

=2>8-1=,-1<A(!

(" C2E,F6!E$$5!*'

"# $2"(552"(6!70(-'!8"(99!:"5;5<<9!

R.*991!=AB--AA!*+\.4'8\**==.<8!+.;188+!-1.'*8+!=1'-889*,11+D!<.-8!.;*,=15*<8-!>.*>8-!=AB--AA!

1++1+!=2*+!01!85.*--8>8-!-*1-B+!08'<.*-2,,8'<8+!-8*!-C'9AA>A-!8*011,11+D!<.=8!8*012--88!01*551!

>8*=12=,*8(!X.0<*99*5-88+!*+\.4'8\**=8+!.+!.5-8>8!0B>*+!,15=1A!<8!-*1-.!.+!<8.-15-8>8!;*1+*=,*!

;85.*=,*(!



!

! LP!

Z+\.4'8\**=8+!-10-A>A+A!1*!.51!-8'<.-8!B=,*-B*,=.0-8*,*8!-1.'11--*,*8!-.,*8,*.*-8D!>88+!;*=199*+=*+!

-8'<.-8!5B0B-!<8!,15=1A!B51*,=8-,82,!8*011,-8D!<.=8!92*,-2--88!.;*,=15*<.*-8!,**-A!-1.'*8,-8D!<.+=8!

01*HA+!.51-1-88+!<.!-2+-1>8+(!K1!'.0=8*,11!9BC,!01*-A!=AB--A9AA+!92*-8D!B=,*-B*,=.0-8*,19;*8!

'1,2',,1<8!.;*,=1558=,11+!1+199A+D!<.,!01!B99A'-A>A-D!1--A!1*>A-!>*15A!-*1HA!-8';11=,*(!

""# ="<9;;>.!;%0:".5.!

N+!5225-8>8,-*!<A'=1>A9;AAD!<.,!85.*-8-!B=,*--A*,-1+!*+\.4'8\**==.<1+!52.9*,1+D!=2+!.51-!>859*,!

08'<.*-2,-1+!52.9*,11+D!=.,=8!,*55.*+!,*+2558!.+!,15=1A9;*!=A,*-B,!,**-AD!9*-A!08528-!=.'.,-88!

.;*,=15*<.*551(!R.*-!-10HA!*+\.4'8\**=.*,-8!0.2=2--151>89;*8!=AB--A9A55A!>1'==.-BC=852<8(!eB>A!

1,*91'==*!,**-A!.+!J8+>8!gddd(?8+>8(?.9hD!<.,,8!>.*-!52.H8!1'*--A*+!+AB--A>*A!98-1'*8851<8(!

R8'9*,-8D!1--A!*+\.4'8\**=8-!-8'<.8>8-!.;*,=15*<.*551!,15=1AA!<8!-**>*,-A!-*1-.8D!<8!B'*-A!>A5--AA!

-8'=19;*8!,15*-B=,*AD!;*=199*+=*+!-8'<.-8!5*,A5*+==1<A!+**0*+(!

1" G$13,*'

"# $2"(552"(6!70(-'!8"(99!:"5;5<<9!

U.,!08528-!-8'<.-8!.;*,=15*<.*551!-.*,1+58*,1+D!>*,2885*,1+!-8>8+!08+==*8!-*1-.8D!>*H1.,*,A55C+!

-8'<.89*+1+!.+!0B>A!*H18(!R8'9*,-8D!1--A!-8'=*,-8-!=.=.!>*H1.-!1++1+!+**H1+!5A01--A9*,-A!

>8'9*,-88=,1,*D!1--A!,*,A55C+!-8,.!,.;**!.;*,=15*<.*551(!K1!>.*!.558!0*198+!08+=8588D!<.,!-8'<.8-!

.;;*58*551!>*H1.*-8D!<.*,,8!.+!>*+==1<A!;'11,1+,*+!=AB--A9*,11+D!92--8!>*H1.+!=*151+!=AB--C!.+!

+**+!=.'=18558!-8,.558D!1--A!.;;*588,*!1*>A-!;B,-B!B99A'-A9AA+!,*-A(!@**++*-A!,898558!02.9*.-8!

,**01+D!1--A!-8'<.--2!98-1'*885*!.+!.*=1*+!<8!-8'=.*-2=,1+92=8*,-8!1*=A!,*,A55A!>AA'*A!-8*!

,.;*98--.9*8!-*1-.<8D!,*55A!<.*551=*+!>1'==.,*>2*551!.+!015;;.!58H8-8!=8*=1+58*,-8!,*,A5-CA(!



!

! LS!

""# ="<9;;>.!;%0:".5.!

UA5511+!>.*-!>85*-8D!8*.-=.!52.H8!.9*8!>*H1.*-8!-8*!=AB--AA!.5198,,8!.51>*8!>*H1.*-8(!M2=2*,*558!

>1'==.,*>2,-.*558D!92=88+!52=*1+!a.2I261D!.+!;85<.+!1'*58*,*8!>*H1.*-8D!<.-=8!,*,A5-A>A-!

-1.'11--*,*8!,15*-B=,*AD!<.-1+!,1+!>85*-,19*+1+D!9*-A!=AB--AAD!>.*!<.,=2,!.558!915=.!>8*=188(!

U.,!;AA-A-!52.H8!>*H1.*-8D!.51!>8'.>8*+1+!-8551++1-2+!98-1'*885*+!588H2+!<8!=AB-1-B+!=*151+!

,20-11+(!

!
! !



!

! LT!

OSA 4 

 KUINKA LUOT CHATBOTTISI 

!" B%'/)7--'&.*3%(.%(.>&9:.(C3)*&

!" H)!*E73.$2'3%$**3./'

J08-\215!.+!?08-6.--*1+!52.9*,852,-8![8?16..=*+!&1,,1+41'7,.>1552=,1551(!K1!1H2,-88!5A01,!

;2.5-8!-A55A!>*1,-*+-A852,-8558!.51>*,-8!?08-6.-1*,-8(!

+" I2!.//%$'H)!*E73.$2'317$%*!'

E+85BB,*,,A991!1'*58*,*,-8!.5198,,8!.51>*,-8!852,-.*,-8!1-,*991!,1558*,-8D!<.=8!,.;*,*!;8'08*-1+!

.;1--8<*1+!-8';1*,**+(!

@AB-C+!015;;.2,!*598+!-*1--B<A!-1=+*,*A!-8*-.<8!

e8'>.*558!=.252-2,.'48+*,88-*.*558!.+!=AB-1--A>*,,A!01+=*5C,-C'1,2',,1<8D!<.*558!.+!

-ABH1+-A>*A!-8*-.<8!?08-6.-*+!52.9*,11+(!K*=,*!.51991!;AA--A+11-!;1'2,-88!

-BC=85208=2991!980H.55*,*998+!>A0A*,11+!-1=+*,11+!.,889*,11+(!

! !



!

! LV!

E52,-8+!=AB--A<AB,-A>A55*,BB,!

R8*==8!-BC=852!1*!>88H*!-1=+*,-1+!-8*-.<1+!=AB--CAD!852,-8+!92.-.*52!>.*!>8*=2--88!

,22'1,-*!=AB-C+!015;;.2-11+(!K*=,*!-A9A!='*-11'*!+AB--*!91*551!-A'=1A5-AD!<.--8!

*09*,1+!<8!=.+11+!=AB--C5**--B9A+!ge298+!&8?0*+1!Z+-1'\8?1D!e&Zh!,22++*--152!1*!

1,-A*,*!?08-6.-752.<*1+!9.-*>88-*.-8D!<.558*+1+!,*+A=*+!;*8+!.51-l!

`8<855*,1-!=252-!

N'48+*,88-*.*558D!<.-=8!,88--8>8-!.558!=**++.,-2+1*-8!?08-6.-*+!52.9*,1,-8D!.+!

-85.2H155*+1+!=8;8,*-11--*D!<.=8!>.*!>8*0H1558!,22'1,-8!62H<1-*,-8!.5198--.988+(!

I1=+*,1+!.,889*,1+!.,85-8!.51991!;AA--A+11-!=.0H*,-88!-A9A+!.;;88+!

-BC=8522+D!<.+=8!8>2558!>.*991!82--88!1+*-1+!.;1-2,.'48+*,88-*.*-8(!N--81+!

02.9*..+D!1--A!W=2=8!>.*!-10HA!1+*-1+D!>.*!-10HA!>A0*-1+WD!0852,*991D!1--A!-A,,A!

.;;88,,8!=2>8--2!-BC=852!-8'<.88!980H.55*,22H1+!52.H8!-ABH155*+1+!?08-6.-!<.;8!

,1+!*598*,1558!-*582=,1558(!

`**--A>A!<.2,-8>22,!

@2-1+!%@*'<8+1+!?08-6.-1*,-8!=.252-2=,1,,8%!7=*'<8,1,,8991!=1''.-88+D!

?08-6.--1<8!.+!-A0A+!8,-*!=AB-1--B!;AA8,*8,,8!=82;855*,**+!-8'=.*-2=,**+!-8*!

B=,*+=1'-8*,1,-*!=AB--A<A+!.0<889*,1=,*!>1'==.,*>2,-.+!1'*!.,**+(!

IA9A+!-1=+**=8+!=AB--C991!.+!*++.>8-**>*,-8D!=.,=8!=AB-A991!&'(!<8!&',(!

)*+,-.+*8!.;8,-8988+!.;*,=15*<.*-8!01*HA+!.;;*9*,7!<8!=1'-82,;'.,1,,1*,,88+^!

>8,-88991!=2',,**+!5**--B>**+!=B,B9B=,**+D!-8'<.8991!=2>*8!-8*!08'<.*-2=,*8!<+1(!

! !



!

! L]!

J08-\215!-8'<.,*!91*551!-ABH1+!>85*=.*98+!-.*9*+-.<8!=10*--AA!?08-6.--1<8991^!

- K1!>.*!5A01--AA!92*,-2-2=,*8!=AB--A<*551!;A*>*--A*,*,-A!-10-A>*,-A!<8!08'<.*-2=,*,-8!

- 7YZ[7=2>*1+!=AB--C!=1,=2,-152+!-1=19*,1=,*!+82-*++.55*,1998=,*!

- E<8,-*91+!+AB--A9*+1+!,*925.*988+!8*=88D!<.=8!?08-6.-*558!=1,-AA!-1=,-*+!

W=*'<.*--89*,11+W!<8!=AB--A<A=.=192=,1+!-1=19*,1=,*!52.++.55*,1998=,*(!

J08-\215!.+!-8'=.*-1--2!;AA8,*8,,8!?08-6.--*1+!52.9*,11+![8?16..=!&1,,1+41'*551D!92--8!,1!

980H.55*,-88!9BC,!>1'==.,*>2,-.558!1,**+-B>A+!?08-6.-*+!52.9*,1+(!K1D!1--A!,1!-.*9**!>8*+!

&1,,1+41'*,,AD!>.*!'8<.*--88!?08-6.-*+!=AB--CA!=.0H*,-1-2*,-8!=AB--A<A'B09*,-A!'**;;21+^!-A9A!.+!

.-1--8>8!02.9*..+!;'.<1=-*+!52.9*,1+!B0-1BH1,,A(!J08-6.--*1+!=1+--A-1,-82,>8*011,,8!

02.98,*991D!1--A!<.*558=*+!.;*,=15*<.*558!1*!.552-![8?16..=7-*5*A!<8!,1!-1=*!01*,-A!>A0199A+!

0852==8*-8!=.=1*51988+!<8!=AB--A9AA+!?08-6.--*8!,AA++C55*,1,-*(!I.*,885-8D!=.,=8!-A9A!-BC=852!

.+!.9*,-1--2!B0H1551!852,-8551D!-25.,!.+!>8=88!<8!52.-1--8>8(!

(" #7$*!',.3>!%%!',.3-$!'!.7%*,:!'

IA9A!.;8,!=A,*--1511!?08-6.-*+!52.9*,-8!>8*+!J08-\215*558(!N+!=2*-1+=*+!.5198,,8!9BC,!92*-8!

852,-.<8!?08-6.--*1+!52.9*,11+(!IA,,A!.+!521--15.D!<.=8!1*!=2*-1+=88+!.51!=8*=1+=8--8>8^!

F.-,*\B!

IA9A!.0<159*,-.!980H.55*,-88!?08-6.-*+!52.9*,1+!1'*!852,-.*551^![8?16..=!g&1,,1+41'hD!

)08-,E;;D!-1=,-*>*1,-*55A!-8*!,2.'88+!>1'==.,*>2,-.558!*+-14'.*H2+!9.H225*+!gEXZh!8+,*.,-8(!

E*>8+!=2-1+!J08-\215D!,1!*+-14'.*!9BC,!?08-6.-*+!=AB--CA!=.,=1>8-!-*58,-.-(!R85*-1--8>8,-*!

-8'<.2=,1-!1*>A-!>8,-88!-8';1*-8991^!0*+-8!-2+-22!5**8+!=.'=185-8!2,1*99*551!

=.252-2,.'48+*,88-*.*551D!=2+!-88,!*598*+1+!=.=1*52>1',*.!=1,-*!>8*+!>A0A+!8*=88!=*'<.*-2,01-=155A(!



!

! P_!

[5.d!qN!

[5.d!qN!980H.55*,-88!?08-6.--*1+!52.9*,1+!588<1998551!<.2=.551!852,-.<8D!=2-1+!K58?=D!Id*5*.!-8*!

I1514'89(!@*'<.*-2,01-=155A!,1!-2+-2*!=2*-1+=*+!915=.!9.+*92-=8*,15-8!=AB--AA!1*7-1=+*,*551!

8,*8+-2+-*<.*551(!

&.6*51&.+=1B!

E*1998+!&.6*51&.+=1B+!>1',*.+!+*9*!.5*!J08--BX1.;51(!IA55A!.0<159*,-.558!.+!1'*-B*,;**''1D!

=.,=8!,1!-8'<.88!2,1*-8!1++85-8!9AA'*-15-B<A!6.--*'8=1+-1*-8D!92--8!+1!.+!B511+,A!-8'=.*-1--2!

=82;855*,**+!-8'=.*-2=,**+!,**+A!9*151,,AD!1--A!,1+!-8'=.*-2=,1+8!.+!8+-88!+12>.<8!.,-89*,11+(!

I2-.'6.-!

I2-.'6.-!.+!?08-6.-752.+-*852,-8D!<.-8!=10*-1-AA+!.,8+8!cI2-.'6.-!\.'!R3I%!3'8,92,:!7;'.<1=-*8!

g#_"V7"7[`_"7@E#_#7_LV##]h(!X'.<1=-*+!-8>.*--11+8!.+!8+-88!=.252--8<*551!-BC=852-!52.H8!.98!

?08-6.-!?08-6.-752.+-*852,-8+!92.H.,,8D!92--8!9BC,!L!1'*58*,-8!?08-6.--*8D!<.-=8!.>8-!-AB++A!

,*,A5-CA!<8!5**--B>A-!;'.<1=-**+!.,855*,-2>*1+!8998-*55*,-1+!=.252-2,=1,=2,-1+!.;;*9*,-25.=,**+D!,1=A!

9BC,!?08-6.-7,22++*--152.;8,!<8!?08-6.-*+!52.9*,1+!=.252-2,9.H225*!=.252--8<*1+!<8!

8998-*55*,-1+!=.252-2,=1,=2,-1+!-2=19*,1=,*!.9*1+!?08-6.--*1+,8!=10*--A9*,1,,A(!

J08-\215*,,8!=10*-1-B+!&'(!<8!&',(!)*+,-.+*+!85=2;1'A*+1+!'8=1++1!>.*H88+!-**>*,-AA!

9.+*92-=8*,1=,*!<A--*5A*,;AA-C,;22=,*D!92--8!I2-.'6.-!.+!-BC=852D!<.=8!=A,*--1511!.;;*<8+!

52.++.55*,-8!=*15-A(!I.*,*+!,8+.1+D!.;;*<8!=*'<.*--88!=B,B9B=,1+!=2',,*,-88+D!I2-.'6.-!8+85B,.*!

=AB--A<A+!-8'=.*-2=,1+!<8!>8,-88!,.;*>*998558!15191+-*55AD!<.+=8!,1!5CB-AA!?08-6.-752.<*1+!-8*!

.;1--8<*1+!,BC--A9*,-A!-*1H.*,-8(!3,*91'=*=,*D!<.,!.;;*<8!=B,BB!W9*=A!.+!;'11,1+,OWD!J08-6.-!



!

! P"!

>.*,*!5A01--AA!01*551!.;;*-2++*+D!*+\.4'8\**=8+D!-1=,-*+!B0-11+>1H.+D!>*H1.*-8!-8*!922+!-BB;;*,-A!

,*,A5-CAD!<.*,-8!>85*-8!.;1--8<8+!-.*9*--898+!98-1'*885*+!92=88+(!

0" #3'8-.&9:.(C3)*&(,'/''D&

!" =,7.7*7%%,-3..75%32'/1$2,>$2!$%7713*'

"# ?%(0:''("0!

IA'=1*+!-.*9*++855*,22,D!<.-8!=AB-1-AA+!.;1-2=,155*,1+!?08-6.-*+!52.9*,1,,8D!.+!E2-.98-*.+7

>A5*510-*(!K1+!8>2558!>.*-!52.H8!?08-6.-*+!'8=1+-11+!<8!*+-14'.*H8!,*,A5-C,*!,2<2>8+!=AB--A<A7!<8!

,22++*--152=.=192=,1+!8*=88+,889*,1=,*(!

IAA5-A!5CBHA-!,1+!1'*58*,1-!.9*+8*,22H1-!<8!'8=1+-11+^ 

U8=,.-!<8!'B09A-^!

3++1+!=2*+!*+-14'.*-!,*,A5-C,*D!,*+2+!.+!;AA-1--A>AD!5A01-1-AA+=C!,1!,AA++C55*,-1+!92*,-2-2,-1+!

=82--8!>8*!08528-=.!>8*+D!1--A!=AB--A<A!;AA,11!,**01+!=*'<.*--898558!-*1-B+!=.91++.+!-8*!

;AA>85*=.+!=82--8(!

@2+!.51-!-10+B-!;AA-C=,1+D!>.*-!52.H8!1'*58*,*8!,1=>1+,,1<A!-8*!'B09*AD!<.*0*+!*+-14'.*-!,*,A5-C,*(!

R85*-,1!<8=,.!gK1r21+?1hD!<.,!08528-!8,1--88!>*1,-*1+!>A5*,1+!1'.+!,1=2+-1*+8D!9*+22--1*+8D!

-2+-1*+8!-8*!<.;8!;A*>*+A(!&'(!<8!&',(!)*+,-.+!7,.>1552=,*,,8!;AA-*991!=AB--AA!-A-A!.9*+8*,22--8!

5A01--A9AA+!=AB--A<*551!;A*>*--A*,*A!-10-A>*A!-A'=1*H1+!=*15*.;;*7!-8*!,8+8,-.;*,-1*H1+!

=1'-889*,1=,*(!U.,!;AA-A-!-10HA!-A9A+D!>8'9*,-8D!1--A!5A01--A9A,*!,*,A5-C!.+!=**++.,-8>88!<8!

-**>*,-AD!=.,=8!=AB--A<A-!,88>8-!,1+!<.=8!;A*>A(!



!

! P#!

 

"#$%&%%''%#&()*+!,-%*.#)/0123 

R85*-,1!'B09A!gY'.2;hD!=2+!08528-!=AB--A<*1+!=AB--A>A+!,*,A5-CA!9*55.*+!-808+,8!=*'<.*--898558!

-*1-B+!=.91++.+!-8*!=AB--A9A55A!;AA>85*==.8(!IA-A!.9*+8*,22--8!=AB-*991!52.H1,,8991!

82-.988--*,*8!>*1,-1<AD!08'<.*-2=,*8!<8!2,1*+!=B,B--B<A!=B,B9B=,*A!&'(!<8!&',(!)*+,-.+*,,8( 

 

"#$%&%%''%#(+!,-%*.#)/0123 

! !



!

! P$!

M.0=.-!

@2+!.51-!52.+2-!<8=,.-!<8!'B09A-D!,12'88>8!8,=15!.+!52.H8!5.0=.-D!<.*-8!-8'>*-,1-!=2,,8=*+!+**,-A(!

K2.,*--151991!+*91A9AA+!+1!=..H*+*9155A!5CB-AA=,1,*!,*,A55C+!015;.99*+D!=2+!,*+2558!.+!

5**=88!-*1-.8D!<.--8!>.*,*-!>8*+!,158-8!E2-.988--*+1+7>A5*510-1A(!

&'(!<8!&',(!)*+,-.+*,,8!.51991!=AB--A+11-!'8=1++1--8!%Y`+sfI.;*?%!=*15*.;;*08'<.*-2,-1+!

+*9*--A9*,11+!<8!%RNJ+!sfI.;*?%!,8+8,-.08'<.*-2=,**+(!3,*91'=*=,*!=*15*.;;*08'<.*-2=,1991!+'.!

""_!=B,B9B,!ED!<.=8!=.,=11!*9;1'\1=-*AD!+*91--**+!%Y`""_EfX8,-K*9;51%(!

 

 

"#$%&%%''%#(+!450!678(*28!28!,-%*.#)/ 

R.*-!,*--1+!=.;*.*H8!5.0=.+!<8!,**'-AA!,1+!9*0*+!-808+,8!'B09AA+!-8*!<8=,..+D!<.,!,*+2+!.+!

*+-14'.*-8>8!,898+58*,-8!,*,A5-CA!,898+!'8=1+-11+!92=8*,1,-*(!

! !



!

! PL!

@.'-*-!

@2+!'8=1++1!.+!>859*,D!>.*-!5*,A-A!=.'--1<8!5.0=.*0*,*!*-,1!,*,A55C+!*+-14'.*9*,1=,*(!M.0=.+!,*,A55A!

+A=BB!;85==*D!<.,,8!.+!*+-14'.*-8>8-!=.'-*-D!=2-1+!-1=,-*D!%=*'<.*--89*+1+!gIB;*+4h%D!=2>8-D!

;*=8>8,-82=,1-D!<+1( 

 

"#$%&%%''%#(+!,-%*.#)/0123 

GA9A!=.'-*-!=2>8-88+!8558!.51>8,,8!.,*.,,8!=.,=*1+!,*-AD!9*-1+!,*,A5-C,*!*+-14'.*H88+!?08-6.--**+D!

<.--8!+A1-D!9*-1+!=8*=1+!-BB;;*,1+!,*,A55C+!>.*!*+-14'.*H8!=AB-A++C55*,1,-*(!

IA'=1A!=.'--*D!<.=8!.+!;*H1--A>A!9*151,,AD!.+!W=*'<.*--89*+1+!g-B;*+4hW!7=.'--*D!<.+=8!8>2558!

,88H88+!+AB--A9AA+!,*5-AD!1--A!?08-6.-!=*'<.*--88!,12'88>88!>*1,-*AA+(!N+!-A'=1AA!58*--88!B=,*!1'*!

=.'--*1+!>A5**+D!<.--8!,*,A5-C!,88;22!8,-1*--8*+!=1,=2,-1522+D!<.--8!=AB--A<A!1*!,8*,*!=8*==*8!>*1,-1<A!

,898+8*=8*,1,-*!<8!8+-81+!01*551!8*=88!52=18!=8*==*!=2++.558( 

  



!

! PP!

IA,,A!+A1-D!9*5-A!-A9A!+AB--AA!852,-8558^ 

 

@AB--A<A+!=1,=2,-152,,8!?08-6.-!+AB--AA!=.591!;*,-1--AD!8*>8+!=2*+!,1!.5*,*!=*'<.*--898,,8!

,12'88>88!>*1,-*AA+^ 

 

  



!

! PS!

""# @5-09;A.!'<5.(':".5.!

J08-\215!,855**!?08-6.-*551,*!<.+=*+58*,1+!-1=.A5B+(!K1!.+!=2*-1+=*+!0B>*+!B=,*+=1'-8*+1+D!<8!

<.=8*,1+!-A0A+!-.*9*+-..+!5*,AA9A,*!-1=.A5B,AA++C+!.+!.5-8>8!0B>*+!08'=*--2D!<.--8!?08-6.-!

B99A'-AAD!9*-A!=AB--A<A-!-.H1++A=C*,1,-*!=*'<.*--8>8-(!

IA9A!.9*+8*,22,!.+!,**,!,1D!<.0.+!5*,A-AA+!;1'2,-.*9*+-.<8D!=2-1+!-1'>10HB=,*AD!8;210H.-2=,*8D!

;AA,B!;AA>85*==..+!<+1(!

IA'=1*+-A!-A,,A!>A5*510H1,,A!.+!1++8=.*H8D!9*-A!=AB--A<A-!=*'<.*--8>8-!;AA,-A=,11+!?08-6.--*,*!

,*,A5-CC+(!

 

GA1-!9BC,!=8=,*!=1+--AA^ 

c<.,!=AB--A<A!,8+..!<.-8=*+!,898+=85-8*,-8!g*\!2,1'!,8B,!,.91-0*+4!,*9*58'!-.h%!

IA0A+!-1=,-*'22-22+!=*'<.*-8-!=AB--A<A+!980H.55*,1-!,BC--11-!52.H8=,1,*!-1=.A5B,AA++C+D!<.=8!

=.0H*,-22!-*1--BB+!>8,-82=,11+!-8*!5.0=..+(!@.,=8!=AB--A<A-!,88--8>8-!=*'<.*--88!52=2*,*8!

.H.--898--.9*8!8,*.*-8D!,*+2+!.+!;*H1--A>A!-A9A!B=,*+=1'-8*,1+8D!<.--8!1-!=*'<.*--8*,*!'.988+*8!

=B,1*,11+!-1=,-*=1+--AA+(!R.*-!=2*-1+=*+!=*'<.*--88!9.+*8!1'*58*,*8!980H.55*,*8!,BC--1*-A!

=*'<.*--898558!582,11+!<8!+8;,82--898558!+A;;A*9*,-C+!3+-1'7+A;;A*+-A!1++1+!,12'88>8+!

=*'<.*--89*,-8(!&2*,-8D!1--A!-1=.A5B+!,AA++C-!,855*>8-!;*1+1-!=*'<.*-2,>*'011-!-8*!0*198+!1'*58*,1-!

,8+892.H.-(!J08-6.-!-2++*,-88!B511+,A!=AB--A<A+!,BC--11+D!>8*==8!,**+A!.5*,*!=*'<.*-2,>*'01D!

=2+08+!,1!.+!,898+58*+1+!=2*+!-1=.A5B,AA+-CC+!=*'<.*--898,*( 



!

! PT!

 

9(73)5&&7!450!678(*287(*%!,-%*.#)/:%/#(*%//% 

c6.--*!>8,-88!g6.-!'1;5*1,!d*-0h%!

IA9A!=1+--A!,*,A5-AA!?08-6.-*+!>8,-82=,1-!9*0*+!-808+,8!980H.55*,*,-8!,BC--1*,-A!

1+,*99A*,1,,A!=1+-A,,A(!K*+2558!.+!=8=,*!980H.55*,22--8^ 

• J08-6.--*!>8,-88!B=,*+=1'-8*,1558!-1=,-*>8,-82=,1558^!

 

9(73)5&&7!450!678(*287(*%!,-%*.#)/:%/#(*%//% 

 

• K1!>.*!>8,-8-8!-*1-B55A!5.0=.558!E2-.98-*.+7>A5*510H15-A^ 

 

9(73)5&&7!450!678(*287(*%!,-%*.#)/:%/#(*%//%!

 



!

! PV!

@2-1+!+A1-D!.+!980H.55*,-8!5*,A-A!2,1*-8!6.-*+!>8,-82=,*8(!U.,!;AA-A-!-10HA!-A9A+D!6.--*!>8,-88!

,8-2++8*,1,-*!5*,AA9*1,*!>8,-82,-1+!=8+,,8( 

 

9(73)5&&7!450!678(*287(*%!,-%*.#)/:%/#(*%//% 

R.*-!<8=88!+A9A!-1=.A5B+!,AA++C-!52.=*--8*+(!IA9A!.+!0BCHB55*,-A!1'.--88=,1,*!52.=8+!

82-.988--*,*,,8!>*1,-1*,,A!g>85*==.D!.0<1D!<8=,.+!-*5889*+1+!<+1(h!<8!-.*,1+!<2--152,,8!g,9855!-85=h!

g-1'>10HB,D!,AA!<+1(h( 

 

9(73)5&&7!450!678(*287(*%!,-%*.#)/:%/#(*%//% 

! !



!

! P]!

"""# B"&5,CD'(!

K12'8-8=,1,*!=AB--A<*1+!1H*,-B9*,-A!<8!>2.'.>8*=2-2,-8!;AA,1-!=8*==**+!?08-6.-*+!=AB--A<*1+!

=8+,,8!=AB-B*0*+!=1,=2,-152*0*+!%M*>1!J08-%!7>A5*510H155A(!IA9A!.9*+8*,22,!.+!0BCHB55*+1+!

>8'9*,-8988+D!1--A!>2.'.>8*=2-2,!,2<22!0B>*+!<8!;22--2988+!.+4159**+(!

XAA,1-!=1,=2,-152*0*+!+8;,82--898558!%@8*==*!gE55h%!8558!.51>8+!=2>8+!92=8*,1,-*^ 

 

9(73)5&&7!450!678(*287(*%!,-%*.#)/:%/#(*%//% 

IA,,A!.,*.,,8!.+!521--15.!=8*=*,-8!=AB--A<*,-A!<8!01*HA+!=1,=2,-152*,-88+!?08-6.-*558,*(!GA1-!

01*HA+![8?16..=7;'.\**5*=2>8+,8!<8!7+*91+,AD!<8!01*HA+!>*1'1,,AA+!+A=BB!,*+*+1+!;*,-1D!<.,!.+!

-8;80-2+2-!22--8!>2.'.>8*=2-2,-8!>**91=,*!-8'=*,-898,*!<A5=11+(!

N,8!=AB--A<*1+!-*1H.*,-8!<8!>8,-82=,*,-8!-8551++1-88+!8--'*622--1*+8!g8--'*62-1,hD!<.-=8!+A=B>A-!

=1,=2,-152+!.*=18558!;2.51558( 

 

9(73)5&&7!450!678(*287(*%!,-%*.#)/:%/#(*%//% 



!

! S_!

E--'*622--*!.+!15191+--*D!<.=8!-8551+-88!=AB--A<A+!-*1-.<8!g1,*9(!01*HA+!+*91+,AhD!<.*-8!>.*-!=AB--AA!

9BC0199*,,A!6.--*7>8,-82=,*,,8(!N;*,=15*<.*551!>.*!.558!0BCHB55*,-A!,88H8!01+=*5C=.0-8*,19;*!

=.=192,!,1=A!-8551+-88!01*HA+!>8,-82=,1+,8D!<.--8!01*551!>.*H88+!5A01--AA!1'*-B*,-A!;8582-1--8(!

K88-!5*,A-*1-.<8!8--'*622-1*,-8!,*,A55C+!*+-14'.*+-*8!=.,=1>8,-8!.,*.,-8(!

U.,!02.988-!.+41598+D!<.=8!>88-**!*09*,-1+!>A5**+-25.8D!>.*-!0855*-8!=1,=2,-1528!=*'<.*--898558!

>*1,-*,*!<8!+8;,82--898558!%MA01-A!<8!85.*-8!5*>17?08-!gK1+H!8+H!K-8'-!M*>1!J08-h%(!

 

9(73)5&&7!450!678(*287(*%!,-%*.#)/:%/#(*%//% 



!

! S"!

+" 'I:!**3.3'()!*+,**$%$'936%,,2!..$%77**!'

J08-6.-*,*!;1',..+855*,22,!.+!1'*--A*+!-A'=1A(!@.,=8!,1!=AB--AA!;85<.+!82-.988--*,*8!>*1,-1<AD!

=AB--A<A-!,88--8>8-!=B55A,-BA!;202988+!'.6.-*+!=8+,,8(!X8'8,-8!.+!52.H8!9.-*>.*>8!?08-6.-D!

<.=8!-19;88!.;*,=15*<8-!92=88+,8D!<.=8!1*!-2.9*-,1!01*-AD!=2+!01!-1=1>A-!>*'01*-AD!<8!-8'<.88!

8;28D!=2+!.;*,=15*<8-!08528>8-!5*,AA!,15*-B=,*A!-*1-B,-A!8*011,-8(!E--'*622--*1+!=AB--A9*+1+D!=2-1+!

1H155A!98*+*--**+D!>.*!9BC,!.558!0BCHB55*,-A!?08-6.-*551!01+=*5C=.0-8*,19;*1+!>8,-82,-1+!

5A01--A9*,1=,*!=AB--A<*5511+(!U.,!08528-!*+-14'.*H8!B0H1+!=AB--A<A+!8--'*622-1*,-8!>*1,-**,*D!=2-1+!

=AB--A<A+!1-2+*91+D!>.*-!-10HA!,1+!5*,AA9A55A!>*1,-**+!%tt8--'*62-1uu%!8558!.51>8+!=2>8+!92=8*,1,-*^!

 

;)5$)*#/2$7)(*7!450!678(*287((% 

3++1+!=2*+!*+-14'.*-!;1H84.4*,-8!,*,A5-CAD!9*1-*D!9*-1+!?08-6.-!+AB--AA!*-,1+,AD!,*,A55C+!<8!'184.*!

>*'01*,**+D!.++*,-29*,**+!<8!<.;8!-CB=1*,**+!>*1,-1*0*+( 

! !



!

! S#!

n,18-!8,*8-!>.*>8-!82--88!-1=19AA+!,**-A!082,=19;88!=AB--AA!.;*,=15*<.*551,*^!

- eB9*C^!eB9*C*H1+!=AB--C!8+-88!=AB--A<A551!;8'1998+!9*15*=2>8+!*09*,-1+!

>2.'.>8*=2-2=,1,-8D!<.55.*+!?08-6.-!+AB--AA!-2+-1*-88+!<8!'18=-*.*-88+(!

 

9(73)5&&7!450!678(*287(*%!,-%*.#)/:%/#(*%//% 

- YZ[7=2>8-!<8!9119*-^!5*,AA9A55A!YZ[7=2>*8!<8!91191<A!?08-6.--*,*!>2.'.>8*=2-2=,11+!

.;*,=15*<.*H1+!=8+,,8D!8++8-!,*551!0229.'*+-8<28(!GA9A!=8=,*!15191+--*A!.>8-!-'1+H*==A*-A!

+2.'-1+!=1,=22H1,,8!<8!,88>8-!,1+!+AB--A9AA+!B,-A>A55*,199A5-A(!R.*-!5*,A-A!91191<A!

<8!YZ[7-*1H.,-.<8!%Z9841%!7=.'-*558(!

 

9(73)5&&7!450!678(*287(*%!,-%*.#)/:%/#(*%//% 

!  



!

! S$!

- `18=-*.!-CB=1*,**+!>*1,-1*0*+^!&.+1-!=AB--A<A-!-1,-88>8-!?08-6.-*+!'8<.<8!-8*!A',BB+-B>A-D!<.,!

+1!1,-1-AA+!<.,,8*+!>8*011,,8!>2.'.>8*=2-2,-8(!IA9A!>.*!,88H8!<.-=2-!01*,-A!

5A01--A9AA+!-CB=1*-A!>*1,-1<A!?08-6.-*551(!R.*-!<.=.!8+-88!?08-6.-*+!5A01--AA!01*551!

.51-2,>*1,-*+!=8*=*551!=AB--A<A+!,BC--1*551D!<.*-8!,1!1*!B99A''AD!-8*!52.H8!1'*-B*,1+!5.0=.+!

1;A=.0-15*8*551!=AB--A<*551(!

 

9(73)5&&7!450!678(*287(*%!,-%*.#)/:%/#(*%//% 

@2-1+!+A1-D!>85*-,*991!%,C;C+%!>8,-82=,1+D!92--8!>.*-!,.;12--88!,1+!.98+!?08-6.--*,*!

;1',..+855*,22-11+l!

! !



!

! SL!

(" =7$25!'.7,1!'!7*,>!!**$%$!'-$3%*3:&'

@2-1+!1H155A!98*+*--**+D!?08-6.-!;B,-BB!-2++*,-8988+!=AB--A<A+!582,11-!<8!>8,-88988+!-*1=8'-8+!

92=88+(!&2--8!<.,=2,!?08-6.-*+!.+!85.*-1--8>8!>2.'.>8*=2-2,!1++1+!=2*+!=AB--A<A!5A01--AA!

>*1,-*+!-8*!5A01--AA!-*1-B+!>*1,-*+D!=2+!?08-6.-!1*!B99A''A!=AB--A<A+!=*'<.*--8988(!IA-A!=2-,2-88+!

82-.988--*,1=,*!>*1,-*=,*l!

E2-.988--*,*8!>*1,-1<A!-8'>*-88+!,2<2>8+!=AB--C=.=192=,1+!>8'9*,-89*,1=,*(!J08-\215!-8'<.88!

=8=,*!1,*91'==*A!82-.988--*,1,-8!>*1,-*,-A^!I1'>1-25.>*1,-*!<8!N51-2,>*1,-*^!

!

I1'>1-25.>*1,-*!.+!1+,*99A*+1+!>*1,-*D!<.+=8!=AB--A<A-!,88>8-D!=2+!01!+8;,82--8>8-!%E5.*-8%(!

IA,,A!>*1,-*,,A!?08-6.-*+!-25*,*!1,*-155A!*-,1+,AD!,15*--AA!-.*9*+-8+,8!<8!8+-88!980H.55*,1-!.0<11-!

,1+!=AB-C,-A!<8!>2.'.>8*=2-2=,1,-8(!K1!.+!0B>A!;8*==8!521-1558!;AA=.91++.-D!<.*-8!=AB--A<A-!

-8'>*-,1>8-D!=2-1+!%>85*==.!g91+2h%D!%.0<1!g015;h%!-8*!%5.;1-8!g,-.;h%(!K1!>.*!9BC,!.558!-*58*,22,!

=B,BA!01*5-AD!08528>8-=.!01!-*58-8!<8=,.+D!=2-1+!;A*>*--A*,1-!-10-A>A-!-8*!;A*>*--A*+1+!=1'-82,(!i5A!

2+.0H8!,15*--AAD!=2*+=8!=AB--A<A-!>.*>8-!-*58-8!-8*!;1'22--88!+A9A!<8=,.-!9*55.*+!-808+,8!?08-6.-*+!

=AB-C+!8*=8+8(!

N51-2,>*1,-*!.+!,1D!<.+=8!?08-6.-!5A01--AA!82-.988--*,1,-*D!=2+!,1!1*!B99A''A!=AB--A<A+!8+-89*8!

-*1-.<8(!K1+!.5*,*!,.>1552--8>8!1+*99A*,-8;82=,*,,8!<8!.5-8>8!980H.55*,*998+!0A*'*-,19A-C+(!

K1+!-25*,*!5A01--AA!=AB--A<A!-8=8*,*+!>85*==..+!>2.'.>8*=2-2=,1+!1,-A9*,1+!>A5--A9*,1=,*(!@.,=8!

-A9A!.+!=AB--A<A+!=8++85-8!1;A9*155B--A>AAD!B'*-A!-10HA!.51-2,>*1,-*,-A,*!980H.55*,*998+!5B0B-!

<8!,2.'8>**>8*+1+!<8!>8'9*,-8D!1--A!5*,AA-!,**01+!;1',..+855*,22--8!-2++1598+!=1>1+-A9*,1=,*( 



!

! SP!

GA*H1+!>*1,-*1+!5*,A=,*!5225-8>8,-*!08528-!52.H8!22,*8!82-.988--*,*8!>*1,-1<AD!<.-=8!-8'<.8>8-!

=AB--A<*551!,2<2>8+!=.=192=,1+(!IA,,A!.+!922-898!922!82-.988--*+1+!>*1,-*D!<.-=8!;AA-*991!

,*,A55B--AA!01''8!<8!'.2>8!)*+,-.+**+^ 

- R85*==.!g&1+2h^!M2.98558!%R85*==.!g&1+2h%75.0=.+D!;B,-B-!+AB--A9AA+!=8*==*!980H.55*,1-!

>8*0-.10H.-!=AB--A<*551,*(!K1!-8'<.88!015;.+!-8>8+!=AB--AA!?08-6.-*+!,*,A5-CA(!

- N0<1!ge15;h^!U.--8!=AB--A<A-!92*,-8*,*>8-!1'*58*,*8!=.91+-.<8D!<.*-8!01!>.*>8-!=*'<.*--88D!>.*-!

52.H8!%N0<1!ge15;h%!75.0=.+D!<.,,8!.+!92*,-2-2,!=8*=*,-8!+A*,-A!=.91++.*,-8!-8*!

5*,A,15>*-B=,*A!?08-6.-*+!=8+,,8!-.*9*9*,1,-8(!

- M.;1-8!gK-.;h^!@AB--A<A-!>.*>8-!.558!=**'1*,*A!<8!08528>8-!5.;1--88!>*1,-*1+!

>8,-88+.--89*,1+!-*1-B,,A!>8*011,,8(!MB0B-!>*1,-*!-25*,*!5A01--AAD!=2+!=AB--A<A!085288!

5.;1--88!>2.'.>8*=2-2=,1+D!.,.*--88=,11+D!1--A!?08-6.-!.+!B99A'-A+B-(!

- I*588!<8=,.!b!;1'22-8!<8=,.+!-*582,!ggn+hK26,?'*61!-.!K1r21+?1,h^!U.,!=B,B*-!=AB--A<*5-AD!

08528>8-=.!01!-*58-8!<8=,.+D!01!>.*>8-!<.=.!0852-8!-*58-8!9BC0199*+!-8*!5.;1--88!-*582=,1+D!

<.,!-1=*>A-!,1+!01-*(!K*=,*!-8'>*-,1-!5.0=.+!+**551D!<.-=8!=*'<.*--8>8-!%g2+h,26,?'*61!v<8=,.+!

+*9*w%(!

 

MCBHA-!5*,AA!>*0<1*-A!+A*H1+!>*1,-*1+!52.9*,1,-8!.,*.,-8!%X8'088-!=AB-A++C-!?08-6.-*+!

,22++*--152,,8!=*15*=.252-2,-8!>8'-1+%( 

! !



!

! SS!

1" =7$25!'$2*3F6,$1!'.7,>!%$'!655$*3)*776$':!'%$%&.*0'

"# 3';"-0.!5<"((5;A!7'!A;5"<5.!'2--"(5D(%%2".!(0(5%((':".5.!

N51991!98*+*++11-!%R85*==.!g91+2h%!75.0=.+!52.9*,1+!-A9A+!.;;88+!1H155*,1,,A!.,8,,8(!

U.=8*+1+!>85*==.!.+!1'*58*+1+!?08-6.-*+!-8'=.*-2=,1+!92=88+(!J08-6.-*+!8'==*-10-22'*8!

=A,*--151>A,,A!52>2,,8!10H.-8991!82--8>8-!<A,1+-A9AA+!J08-\2157>2.'.>8*=2-2,-8!<8!

*+-14'.*988+!,*,A5-C,*!52.988+!,2<2>8+!<8!+82-*++.55*,1+!>2.'.>8*=2-2=,1+!=AB--A<*551,*(!

@.,=8!?08-6.--*1991!-8'=.*-2,!.+!08'<.*--152D!1*!.;;*-2+-*1+!=1'-889*+1+D!5.*991!>85*=.+D!<.,,8!

=AB--A<A-!>85*-,1>8-!0852898+,8!08'<.*-2,-BB;*-!8,=15!8,=15115-8(!U.,!01!-8'>*-,1>8-!,15*-B=,*AD!+1!

5A01-1-AA+!2,1*+!=B,B--B*0*+!=B,B9B=,**+D!<.-=8!,15*-1-AA+!.,8,,8!***(!e1!,88--8>8-!1,*91'=*=,*!

;AA--AA!1+,*+!-BC,=1++155A!K8+8,-.+!gR.?86258'Bh!<8!,*--1+!35A*+-1+!gE+*985,h!;8'*,,8(!

 

 

 



!

! ST!

 

9(73)5&&7!450!678(*287(*%!,-%*.#)/:%/#(*%//% 

`**;;298--8!,**-AD!=2*+=8!9.+-8!08'<.*-2,-8!8*.-!52.H8!?08-6.-*551,*D!,*+2+!.+!5*+=*-1--A>A!+1!

;AA>85*==..+(!@2-1+!B55A!,15*-1--**+D!08'<.*-2=,**+!;AA,11!<A,1+-A9A55A!,*,A5-CA(!K898558!

1,*91'=*55AD!<.,!=AB--A<A!085288!=AB--AA!08'<.*-2=,*8!15A*+,8+8,-.+!-8'=*,-89*,1=,*D!0A+!>85*-,11!

1+,*+!;AA>85*=.,-8!%K8+8,-.+!gR.?86258'Bh%!<8!,*--1+!10H.-1--2<1+!8*01*H1+!<.2=.,-8!%35A*91-!

gE+*985,h%(!IA9A!5A01--AA!01*HA-!B51*,11+!5.0=..+D!<.+=8!52.-!%n2H15511+.0<82,!5.0=..+!

g`1H*'1?-!-.!65.?=h%!7=.'-*558D!<.=8!,8-2++8*,-88!8*011,11+!5A01-1-B-!08'<.*-2=,1-(!

M*,AA!1+,*+!=.'-*551!=B,1*,1+!8*011+!08'<.*-2,-1+!=..H*+*9*!<8!8=-*>.*!%K8-2++8*+1+!g`8+H.9h%!7

-.*9*+-.( 

 

9(73)5&&7!450!678(*287(*%!,-%*.#)/:%/#(*%//% 



!

! SV!

E=-*>.*98558!%K8-2++8*+1+!g`8+H.9h%!7-.*9*++.+D!=AB--A<A-D!<.-=8!>85*-,1>8-!-A9A+!8*011+D!

,88>8-!<.998+=2998+!=AB-1--A>*,,A!.51>*,-8!08'<.*-2=,*,-8!,8-2++8*,1,-*(!IA9A!>.*!8*012--88!

22H1+!.+41598+^!,*592==8(!

U.--8!?08-6.-!1*!5A01--A*,*!,8988!08'<.*-2,-8!=80H1,-*!;1'A==A*+D!-8'>*-88+!2,1*-8!>8*01*-8( 

"(!>8*01^!e8'<.*-2=,1+!1+,*99A*,1,,A!5.0=.,,8!g1,*9(!RNJLPEfE+*985,h 

- M*,AA!%n2H15511+.0<82,!5.0=..+!g`1H*'1?-!-.!65.?=h%!7=.'--*!5.0=.+!852,,8Q!

- G8;,82-8!%.0<88!>8*+!-*1-B-!=AB--A<A-!g'1H*'1?-!.+5B!,;1?*\*?!2,1',h%!g,*+*,155AhQ!

- M2.!5.0=.551!8--'*622--*D!<.558!.+!=..H*+*9*D!<8!>8'9*,-8D!1--A!<.,!,1!.+!%>859*,%D!,1!.0<88!

+A9A!=AB--A<A-!B51*,11+!5.0=..+D!<.=8!,8-2++8*,-88!>85*-2+!8*011+!,8+8,-.08'<.*-2=,1-!

g1,*9(!35A*91-h(!

 

"#$%&%%''%#&()*!450!678(*287(*%!,-%*.#)/:%/#(*%//% 

- M*,AA!01-*!%n2H15511+.0<82,!5.0=..+!g`1H*'1?-!-.!F5.?=h%!7=.'-*+!<A5=11+!22,*!=.'--*!

+*915-A!%E,1-8!=AB--A<A+!8--'*622--*!gK1-!n,1'!E--'*62-1h%!

- @*'<.*-8!-A0A+!=.'--**+!8--'*622--*D!<.,,8!.+!08'<.*-2=,1+!=..H*+*9*D!<8!8,1-8!,1!%,2.'*-1-2=,*!

g?.9;51-1Hh%!



!

! S]!

!

"#$%&%%''%#&()*!450!678(*28!$%/7&2(*%!,-%*.#)/:%/#(*%//% 

#(!>8*01^!K8-2++8*,5.0=.,,8D!<.,,8!.+!=8*==*!08'<.*-2=,1-!8*011,-8!g1,*9(!RNJfE+*985,h 

- M2.!-.*+1+!5.0=.!>859*,-82-28=,1,*!$(!>8*011,11+(!@2-,2!,*-A!1,*91'=*=,*!

+*9155A!%RNJfE+*985,3Gp%(!IA9A!=AB++*,-AA!,8-2++8*,-1-2+!5.0=.+!22H15511+(!

- K8-2++8*,-85.0=.+!1+,*99A*+1+!=.'--*!.+!%n2H15511+.0<82,!5.0=..+!g`1H*'1?-!-.!F5.?=h%!

7=.'--*D!<.,,8!>8'9*,-8-D!1--A!<.,!=8*==*!8*011,11+!5**--B>A-!08'<.*-2=,1-!.+!%,2.'*-1--2!

g?.9;51-1Hh%D!+A9A!=AB--A<A-!5A01-1-AA+!-.*,11+!22H15511+=AB++*,-B,5.0=..+!$(!

>8*011,-8!g!1,*9(!RNJfE+*985,3Gph(!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"#$%&%%''%#&()*!450!678(*28!$%/7&2(*%!,-%*.#)/:%/#(*%//%!

!



!

! T_!

- M8*-8!,*--1+!,8-2++8*,-8<8!%n2H15511+.0<82,!5.0=..+!g`1H*'1?-!-.!65.?=h%!7=.'--*D!<.,,8!.+!

=8*==*!8*011+!08'<.*-2=,1-(!

- i5A!+8;,82-8!%-*1-B-!=AB--A<A-!g,;1?*\*?!2,1',h%D!5*,AA!>8*+!=8*==*!8*011+!08'<.*-2=,1-!<8!

8=-*>.*!%K8-2++8*+1+!g`8+H.9h%!7;8*+*=1(!

 

"#$%&%%''%#&()*!450!678(*28!$%/7&2(*%!,-%*.#)/:%/#(*%//%! !



!

! T"!

$(!>8*01^!n2H15511+85.*-2,!5.0=.,,8!g1,*9(!RNJfE+*985,3Gph!

IA0A+!5.0=..+!;AA,1>A-!>8*+!=AB--A<A-D!<.-=8!.>8-!,2.'*--8+11-!=8*==*!08'<.*-2=,1-!-*1-B,-A!

8*011,-8(!U.--8!01!>.*,*>8-!-10HA!08'<.*-2=,*8!22H15511+D!91*HA+!.+!5*,A--A>A!-A9A!>**91*+1+!

>8*01(!

7!M*,AA!%E,1-8!=AB--A<A+!8--'*622--*!gK1-!n,1'!E--'*62-1h%!7=.'--*!5.0=..,*Q!

7!E,1-8!=8*=*551!8*011+!08'<.*-2,-1+!8--'*622-1*551!%1*!8,1-1--2!g+.-!,1-h%!

 

"#$%&%%''%#&()*!450!678(*28!$%/7&2(*%!,-%*.#)/:%/#(*%//%!

!

M*,AA!%n2H15511+.0<82,!5.0=..+!g`1H*'1?-!-.!F5.?=h%!7=.'--*!5A01--AA=,1,*!=AB--A<A-!

-8=8*,*+!,8-2++8*,-8<88+D!<.--8!01!>.*>8-!-10HA!08'<.*-2=,*8!22H15511+!+**+!9.+-8!=1'-88!

=2*+!08528>8-(!



!

! T#!

 

"#$%&%%''%#&()*!450!678(*28!$%/7&2(*%!,-%*.#)/:%/#(*%//%!

! !



!

! T$!

""# $%".-'!".(5120"4'!-%&"'6!'%4"0,!7'!&"450("540<(07'!

3++1+!=2*+!-8'=8,-151991!1'*-BB;;*,1+!52.H2+!,*,A55C+!*+-14'.*+-*8!g2,1*+!=B,B-B-!=B,B9B=,1-D!

08'<.*-2=,1-!<8!;A*>*--A*,1-!-10-A>A-hD!-2-=*-88+!=2>*1+D!AA+*7!<8!>*H1.-*1H.,-.<1+!*+-14'.*+-*8(!

G**H1+!*+-14'.*9*,1=,*!,*+2+!.+!5*,A--A>A!5.0=.*0*,*!-*1--B<A!=.'--1<8( 

@2>8-^!

"( @2>8=.'--*!

IA9A!.+!015;.*+!-8;8!5*,A-A!=2>8!?08-6.-7=1,=2,-152*0*,*(!R.*-!58H8-8!,**01+!9*+=A!-808+,8!

=2>8-*1H.,-.+D!92=88+!52=*1+!YZ[7-*1H.,-.-(!R.*-!-10HA!-A9A+!>85*-,198558!J08-\2157

>85*=.,-8!%@2>8!gZ9841h%!7=.'-*+^!

!

"#$%&%%''%#&()*!450!678(*28!$%/7&2(*%!,-%*.#)/:%/#(*%//%!

@2+!.51-!>85*++2-!,1+D!+8;,82-8!>8*+!-B0<AA!=.'--*8!<8!58-88!=2>8!-*1-.=.+115-8,*(!IB0<A!=.'--*!

+AB--AA!-A5-A^ 

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"#$%&%%''%#&()*!450!678(*28!$%/7&2(*%!,-%*.#)/:%/#(*%//%!

!

!



!

! TL!

#( Y8551'B7=.'--*!

Y8551'B7=.'--*!.+!0BCHB=,*D!=2+!,*+2+!-8'>*-,11!5*,A-A!;8*+*==1*-8!<8!-1=,-*A!=2>8+!8551D!

=2-1+!08'<.*-2=,*,,8!-8*!;A*>*--A*,*,,A!-10-A>*,,A(!R.*-!9BC,!>85*-8!,1+!J08-\215*+!>85*=.,-8D!

<8!,1!+AB--AA!-A5-A^ 

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"#$%&%%''%#&()*!450!678(*28!$%/7&2(*%!,-%*.#)/:%/#(*%//%!

U.,!08528-!52.H8!08'<.*-2=,1+!-8*!;A*>*--A*,1+!-10-A>A+!-A55A!=.'-*558D!58-88!=2>8,*D!=*'<.*-8!

=B,B9B=,1,*!N-,*==.!ge18H*+4h!7=1+--AA+!<8!5*,AA!;8*+*==1*-8D!<.*,-8!.;;*588-!>.*>8-!>85*-8(!

GA1-!-8'=19;*8!1,*91'==1<A!08'<.*-2=,1+!*+-14'.*9*,-8!=.,=1>8,-8!.,*.,-8( 

R*H1.-^!

"( M*+==*!

U.,!08528-!<8=88!25=.*,1+!>*H1.+D!>.*-!=AB--AA!B=,*+=1'-8*,1,-*!-1=,-*=.'--*8D!<.,,8!?08-6.-!

,2.,*--1511!=AB--A<AA!=8-,.988+!-A-A!>*H1.-8!5A01--A9A55A!5*+=*+(!U.,!-A9A!5*+==*!.+!0B>*+!



!

! TP!

;*-=AD!A5A!2+.0H8!5B01+-AA!,*-A!n`M7.,.*--11+!8>2558!g=2-1+!-A9A^!

0--;,^bbddd(,0.'-2'5(8-bhD!1++1+!=2*+!=*'<.*-8-!,1+!?08-6.-**+( 

#( R*H1.7=.'--*!

U.,!08528-!58H8-8!.98+!>*H1.,*D!>.*-!9BC,!-10HA!+A*+!>85*-,198558!cR*H1.%7=.'-*+(!

!

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"#$%&%%''%#&()*!450!678(*28!$%/7&2(*%!,-%*.#)/:%/#(*%//%!

@2-1+!+A1-D!>*H1.!-AB-BB!58H8-8!<.=.![8?16..=*,-8!-8*!;*5>*-8551++2,852,-85-8!=.;*.*98558!<8!

5**98898558!5*+=*+!=.'--**+( 

E2H*.^!

"( E2H*.7=.'--*!

R.*-!58H8-8!AA+*-*1H.,-.+!?08-6.--**,*!=AB--A9A55A!%E2H*.%7=.'--*8(!X'.,1,,*!.+!,22++*5511+!

,898!=2*+!>*H1.*,,8(!K*+2+!.+!,BC-1--A>A!AA+*-*1H.,-.+!n`M7.,.*-1!=.'--**+!,1+!

*+-14'.*9*,1=,*(!



!

! TS!

!

 

"#$%&%%''%#&()*!450!678(*28!$%/7&2(*%!,-%*.#)/:%/#(*%//%!! !



!

! TT!

"""# $%".-'!".(5120"4'!E$$F(!

@.252-2,?08-6.-*+!.+!-A'=1AA!9AA'*-155A!.;;*9*,-8>.*--11-!=AB--A<*551,*(!IA9A!-8'=.*--88D!1--A!

,22++*-1551,,8,*!2,1*+!=B,B--B<A!=B,B9B=,*A!,*+2+!-2511!9*1--*A!,1=A!,15*-1--A>*A!8*01*-8!1--A!

;*-AA!9*151,,A!852,-8+!-8'<.898-!980H.55*,22H1-(!a0H*,-A9A55A!+A9A!>88-*92=,1-!;B,-B-!

=1=,*9AA+!;8'088+!'8-=8*,2+!.988+!-*58+-11,11,*(!

&'(!<8!&',(!)*+,-.+*+!-8;82=,1,,8!;AA-*991!52.H8!=1'-82,*+\.4'8\**=8+D!<.=8!,*,A5-AA!-A'=1*-A!

-*1-.<8!;A*>*--A*,*,,A!-10-A>*,,A!<8!08'<.*-2=,*,,8!=A,*-155B*,-A!8*01*,-8(!IA-A!>8'-1+!=AB-*991!

4'88\*,1+!,22++*--152852,-8+!J8+>8(?.97,*>2,-.8D!<.=8!-8'<.88!;AA,B+!1'*--A*+!9*151+=**+-.*,**+!

4'88\*,1+!98-1'*885*+!52.9*,1+!980H.55*,22=,**+!9BC,!,1+!*598*,1,,8!-*582,>1',*.,,8(!

GA*H1+!*+\.4'8\**==.<1+!*+-14'.*+-*!J08-\215**+!.+!0B>*+!B=,*+=1'-8*,-8D!=.,=8!+1!>.*H88+!-8551+-88!

XGY792.H.,,8D!<.+=8!>.*-!,*--1+!*+-14'.*H8!J08-\215*+!%@2>8!gZ9841h%!7=.'--**+(!i5A!2+.0H8!

5*,A-A!5B0B--A!1,*--15BAD!1++1+!=2*+!?08-6.-!5A01--AA!=2>8+(!XAA-*991!52.H8!=8=,*!*+\.4'8\**==88!

=*15*.;;*8*011,-8^!B=,*!,15*-B=,155A!<8!-.*+1+!1,*91'=1*55A(!@5*==8898558!=2>88!A5B;2015*91558!

*+\.4'8\**==8!+A=BB!=.=.!+AB-C,,A(!

U.,!=AB--A<A-!-8'>*-,1>8-!5*,AA!,15*-B=,*AD!.+!.5198,,8!=.598,!>8*0-.10-.D!<.,,8!?08-6.-!5A01--AA!

01*551!5*+=*+!a.2I2617>*H1..+D!<.=8!,15*--AA!=A,*--11+!1'*!-8>8558(!IA9A!>.*!,22'1,-*!82--88!

.;*,=15*<.*-8D!<.*H1+!.+!>*,285*,.*-8>8!,*,A5-CA!1'*!-8>.*+D!B99A'-A9AA+!+1!-AB,*+(!

"&# $%".-'!".(5120"(!89"&"((9"<5(!(5D(9&9(!

@2-1+!8*199*+!,15*-1--**+D!=2+!08528-D!1--A!?08-6.-!5A01--AA!-10-A>*A!-8*!5B0B*-A!>1',*.*-8!=AB--A<*551!

<.=8!;A*>AD!,1!-25*,*!-10HA!52.98558!<8=,.(!R.*-!;BB-AA!=AB--A<*A!-*588988+!<8=,.+!-1'>1-25.>*1,-*+!

=82--8D!<8!01!85.*--8>8-!<8=,.+!<.=.!>A5*--C9A,-*!-8*!9*55.*+!-808+,8!922+8!8*=8+8D!<.+=8!;AA-A-!

8,1--88( 



!

! TV!

U8=,.+!1+,*99A*+1+!5.0=.!8<.*-1-88+!=AB--A<*1+!-*582=,1+!8<8+=.0H8+!92=88+(!K12'88>8-!

5.0=.-!8<.*-1-88+!1H155*,1+!5.0=.+!92=8*,1,-*(!

IA,,A!1,*91'=*,,A!5.0=.!"!5A01-1-AA+!01-*!=AB--A<A+!-*582=,1+!<A5=11+D!5.0=.!#!5A01-1-AA+!B0H1+!

;A*>A+!=252--28!5.0=.+!"!<A5=11+D!5.0=.!$!5A01-1-AA+!+15<A!-2+-*8!5.0=.+!#!<A5=11+!<8!+**+!

1H15511+(!

 

 

"#$%&%%''%#&()*!450!678(*28!$%/7&2(*%!,-%*.#)/:%/#(*%//% 

GB-!8,*8!922--22!0*198+!9.+*92-=8*,1998=,*D!=.,=8!08528-D!1--A!?08-6.-!8+-88!=AB--A<*551!

;8582-1--8!>8,-82=,*,-88+!;A*>*--A*,*,,A!-10-A>*,,A!1,*-1--B*0*+!=B,B9B=,**+(!M*,AA!;A*>*--A*,1+!

-10-A>A+!1+,*99A*+1+!=B,B9B,!<8=,..+D!92--8!58*-8!5.;2-!-10-A>A,-A!'B09AA+D!92=88+!52=*1+!

?08-6.-*+!;8582-1!=2+=*+!-10-A>A+!.*=1*,-8!<8!>*'01155*,*,-A!>8,-82=,*,-8( 

 

"#$%&%%''%#&()*!450!678(*28!$%/7&2(*%!,-%*.#)/:%/#(*%//% 



!

! T]!

@2-1+!+A1--1D!=AB-*991!+A*551!5.0=.*551!=..H*+*91A(!GA*+!-10-A>*1+!<8-=2>22,!+A=BB!'B09A,,A(!

IA,,A!=2>8,,8!>.*991!+A0HAD!1--A!-.*,1,,8!;A*>*--A*,1,,A!-10-A>A,,A!.+!P!=B,B9B,-AD!<.-=8!.+!

+*91--B!E^,-8!3^01+(!N51991!=2551=*+!=B,B9B=,1551!52.+11-!;8582-1--8!,1=A!.*=1*551!1--A!

>*'01155*,*551!>8,-82=,*551(!

@.,=8!'8=1++1!.+!0B>*+!,898+58*+1+!;A*>*--A*,*,,A!-10-A>*,,A!<8!08'<.*-2=,*,,8!52=22+!.--898--8!

1+,*99A*,-A!=B,B9B,-AD!<.=8!.+!*+-14'.*-2!;A*>*--A*,-1+!-10-A>*1+!<8=,..+D!.;*!,12'88>*,,8!

.,*.*,,8D!=2*+=8!B0H*,-AA!+A9A!5.0=.-!,2<2>8,-*!<8!52.H8!1'*58*,*8!-10-A>*A!<8!08'<.*-2=,*8(!

 

! !



!

! V_!

&# $%".-'!".(5120"4'!D'270"(%-<"'!

@2-1+!1H155A!,15*-1--**+D!1'.!;A*>*--A*,**+!-10-A>**+!.+!,1D!1--A!08'<.*-2=,1-!*+-14'.*H88+!-AB,*+!

'B09AA+(!R.*-!52.H8!+**+!9.+-8!'B09AA!=2*+!08528-!*+-14'.*-8>8+!,*,A5-C52.=8+!92=88+(!

K2=1551-88+!=.'--1*0*+!<8!.9*+8*,22=,**+D!<.*-8!=AB-1-AA+!;A*>*--A*,-1+!-10-A>*1+!<8!08'<.*-2,-1+!

,*,A55C+!*+-14'.*+-**+( 

N+!=8=,*!980H.55*,-8!-8;88!-1,-8-8!=AB--A<A+!-*1-.8^ 

"( X8*+*==11-!

@2+!5*,AA-!-1=,-*=.'-*+D!02.988-D!1--A!>.*-!5*,A-A!1+*+-AA+!=.591!;8*+*=1--8!8551(!U.,!08528-!

8+-88!1+199A+!>8,-82=,*8D!>.*-!=AB--AA!;*=8>8,-82,=.'--*8!gx2*?=!`1;5BhD!<.+=8!8>2558!

>.*-!8+-88!<.;8!""!>8*0-.10-.8(!&2*,-8D!1--A!>8,-82=,1-!>.*>8-!.558!1+*+-AA+!#_!91'==*AD!

>A5*5BC++*-!92=88+!52=*1+( 

 

"#$%&%%''%#&()*!450!678(*28!$%/7&2(*%!,-%*.#)/:%/#(*%//% 

GA1-D!1--A!;8*+*==11-!922--2>8-!;2+8*,*=,*D!<.,!1-!5*+=*-A!+**-A!-.*,11+!5.0=..+(!R.*-!-10HA!

+**+!+8;,82--898558!+**-A!<8!5*,AA9A55A!,1+!5.0=.+!+*91+D!<.+=8!?08-6.-!5A01--AAD!<.,!

=AB--A<A!+8;,82--88!,*-A(!@2+!,1!.+!>859*,D!+A1-!5*+=*-1-B+!5.0=.+!+*91+!>8,-82,-1+!8558(!



!

! V"!

!

"#$%&%%''%#&()*!450!678(*28!$%/7&2(*%!,-%*.#)/:%/#(*%//% 

! !



!

! V#!

U.,!08528-!58*--88!;8*+*==1*-8!=2>8+!<A5=11+D!,2.,*--151991!=AB--A9AA+!Y8551'B7=.'--*8!<8!

8,1--8988+!,**01+!>8*+!B0H1+!=2>8+(!K1+!WN-,*==.!ge18H*+4hW!>.*!.558!=B,B9B,!

-10-A>A,-AD!=2-1+!W)08-!8+*985!H.!B.2!,11!*+!-0*,!;*?-2'1OW!K89.<8!'8<.*-2=,*8!<8!

91+1--15B<A!,.>1551-88+!=2>8+!8558!.51>**+!;8*+*==1*,**+!52=29AA'A+D!91'==*1+!<8!

5*+=*-B=,1+!,20-11+( 

 

"#$%&%%''%#&()*!450!678(*28!$%/7&2(*%!,-%*.#)/:%/#(*%//% 

! !



!

! V$!

#( I8551++8!=AB--A<A+!,BC-1!

I.*+1+!-8;8D!<.558!=AB--A<A-!>.*>8-!.558!>2.'.>8*=2-2=,1,,8!?08-6.-*+!=8+,,8D!.+!=*'<.*--88!

>8,-82=,1+,8(!@.,=8!-A9A+-BB;;*,1+!?08-6.-*+!-1=.A5B!.+!915=.!'8<855*,-8D!.+!;8'19;*!

-10HA!,1!>8,-8D!=2+!922-898!>8,-82,!.+!980H.55*+1+(!R.*-!,**,!=AB--AA!=.'--*8!+*915-A!

WI8551++8!=AB--A<A+!,BC-1!gK8>1!n,1'!Z+;2-hWD!<.0.+!=*'<.*-8-!=B,B9B=,1,*!=AB--A<*551(!

e1*HA+!>8,-82=,1+,8!-8551++1-88+!,*--1+!+*9155A!WE--'*622--*!gE--'*62-1hW( 

 

"#$%&%%''%#&()*!450!678(*28!$%/7&2(*%!,-%*.#)/:%/#(*%//% 

@2+!-A9A!=.'--*!.+!52.-2D!,*+2+!.+!5*,A--A>A!=8=,*!922-8!=.'--*8!+*915-A!%n2H15511+.0<82,!

5.0=..+!g`1H*'1?-!-.!F5.?=h%(!GA*+!?08-6.--*,*!>.*!5A01--AA!=.0H1++1--28!;8582-1--8(!R.*-!

-10HA!-A9A+!52.98558!B0H1+!+A*,-A!=.'-1*,-8!.0<88988+!=AB--A<A-D!<.-=8!,8*>8-!.*=18+!

>8,-82=,1+D!<8!-.*,1+!=AB--A<*551D!<.-=8!,8*>8-!>AA'A+!>8,-82=,1+(!K*=,*!,*+2+!.+!>85*--8>8!

>8*0-.10-.!%.0<88!22H15511+!>8*+!-*1-B-!=AB--A<A-!g'1H*'1?-!.+5B!,;1?*\*?!2,1',h%D!9*=A!.+!

=.'-*558!10H.-1--2!g,*+*,155Ah(!



!

! VL!

 

"#$%&%%''%#&()*!450!678(*28!$%/7&2(*%!,-%*.#)/:%/#(*%//% 

@2-1+!+A1-D!>.*-!5A01--AA!=AB--A<A-!-.*,11+!5.0=..+!+A*H1+!8--'*622--*1+!92=8*,1,-*(!

U8-=1-88+!1,*91'=*55A^ 

- G**551D!<.*558!.+!.*=18!>8,-82,^ 

 

"#$%&%%''%#&()*!450!678(*28!$%/7&2(*%!,-%*.#)/:%/#(*%//% 

! !



!

! VP!

- G**551D!<.*558!.+!>AA'A!>8,-82,^ 

 

"#$%&%%''%#&()*!450!678(*28!$%/7&2(*%!,-%*.#)/:%/#(*%//% 

e2.988D!1--A!8,1-8991!=8=,*!>8*0-.10-.8D!<.,!=AB--A<A!85.*--88!>8,-82=,1+!*,.558!-8*!;*1+155A!

=*'<8*91558(!IA9A!.+!-A'=1AAD!=.,=8!-.*,*+!=2*+!&AA'*-A!EZ!gK1-!2;!EZh!7>A5*510-*D!-A9A!=.'--*!1*!

,855*!=*'<.*-2,>*'01*-A!-8*!92*-8!>8,-82=,*8!=2*+!,22++*--15*<8+!8+-898-!>8,-82=,1-(!

R**91*+1+!8,*8D!<.=8!.+!;*H1--A>A!9*151,,AD!.+!,1D!1--A!=AB--A<A-!,88--8>8-!0852-8!5.;1--88!

>2.'.>8*=2-2=,1+!=1,=1+!08'<.*-2=,1+(!U.,!01*HA+!.+!=*'<.*-1--8>8!>8,-82=,1+,8D!=2-1+!

1H155*,1,,A!1,*91'=*,,AD!,*+2+!.+!5*,A--A>A!-.*+1+!%n2H15511+.0<82,!5.0=..+!g'1H*'1?-!-.!65.?=h%!

7=.'--*D!<.0.+!=AB--A<A!>.*!=*'<.*--88!%M.;1-8!gK-.;h%!<8!,88H8!,.;*>8+!>8,-82=,1+!?08-6.-*5-8( 

N++*--152-D!-*1HA-!+B-!=8*==*!;1'2,8,*8-!.98+!-22-.'*?08-6.--*,*!52.9*,1=,*l!

! !



!

! VS!

!" E.7:..(&-+$(+88F(&G:.(;,('8&%3388'(()*3%%.&

-')*'-,3*3(3%(.&2.7()8#
J08-\215*+!82-.988--*,-1+!>*1,-*1+!5*,A=,*!.51991!;AA--A+11-!5*,A-A!.9*8991(!GA*+!.51991!

-10+11-!8,*8+!&'(!<8!&',(!)*+,-.+*,,8^ 

- R85*==.!g&1+2h^!N51991!52.+11-!>85*==.5.0=.+D!<.+=8!8>2558!=AB--A<A-!>.*>8-!=AB--AA!

08'<.*-2=,*8991!>85*-,198558!8*011+D!<.+=8!;8'*,,8!01!08528>8-!-BC,=1++155A(!

K2.,*--151991!=AB--A9AA+!-1=,-*=.'--1<8D!<.*,,8!.+!%;8*+*==1*-8%!g$!>8*0-.10-.8!-8*!

>A0199A+h!-8*!W+.;1*-8!>8,-82=,*8W!gB5*!$!>8*0-.10-.8hD!<.--8!>A5-1-AA+!52.--898,-8!

,**01+D!9*-A!=AB--A<A-!,88--8>8-!=*'<.*--88(!

 

;)&(*7&25*7*!<%!'7&%$%(*%#&()*!450!678(*28!$%/7&2((%!,-%*.#)/:%/#(*%//% 

 

@2-1+!+A1-D!=2=*+!;*=8>8,-82,!5A01--AA!=AB--A<A-D!<.-=8!+8;,82--8>8-!,*-AD!92*0*+!5.0=.*0*+!

+A*H1+!>85*-,198,-8!8*011,-8( 

! !



!

! VT!

- N0<1!ge15;h^!I1'>1-25.>*1,-*,,A!?08-6.-!,15*--*D!=2*+=8!-2-=*8!,1+!1'*!>8*0-.10-.<8(!

@AB--A<*55A!,88--88!=2*-1+=*+!.558!.+4159*8!92*,-88!=8*==*!=*'<.*--898+,8!=.91++.-(!

K*=,*!&'(!<8!&',(!)*+,-.+*,,8!52.98991!W.0<1!g015;hW!75.0=.!92*,-2--88!01*-A!=8*=*,-8!

+A*,-A!=.91++.*,-8(!XAA-*991!-10HA!,1+!B=,*+=1'-8*,1558!-1=,-*=.'-*558!

08>8*++.55*,-81+!+**-A!;8'199*+!0B9*C*55A(!

 

;)&(*7&25**7!450!678(*287((%!,-%*.#)/:%/#(*%//% 

! !



!

! VV!

- M.;1-8!gK-.;h^!J08-6.-1*,,8991!5.*991!-1=.A5B,AA++C+!=AB--A<*551D!<.-=8!

=*'<.*--8>8-!%M.;1-8!g,-.;h%D!>8*+!,88988+!-1=,-*=.'-*+D!<.,,8!,8+.-88+!%01*!01*!g6B17

6B1hl!
"#$%!%(!GA*+!?08-6.-!>.*!5.;1--88!=1,=2,-152+!0B>*+!<8!+.;18,-*(!&*-A!-808+,8!

>85*-,1-!6.-*+!,8+.>8+D!;*HA!,1!5B0B1+AD!<.--8!,1!1*!0A*'*-,1!=AB--A<AAD!<.=8!0852,*!

5.;1--88!=1,=2,-152+(!

- I*588!<8=,.!b!X1'22-8!<8=,.+!-*582,!ggn+hK26,?'*61!-.!K1r21+?1,h^!M.*991!-A9A+!

-.*9*++.+!>8'9*,-88=,1991D!1--A!=AB--A<A-!>.*>8-!0855*-8!>8;88,-*!;A*>*--A*,-1+!

-10-A>*1+!-*582,-8(!M.*991!-1=.A5B,AA++C+D!<.,,8!=AB--A<A-D!<.-=8!=*'<.*--8>8-!%-*588!

;A*>*--A*,1-!-10-A>A-!g,26,?'*61!-.!H8*5B!-8,=,h%!-8*!%5.;1-8!;A*>*--A*,-1+!-10-A>*1+!-*582,!

g2+,26,?'*61!\'.9!H8*5B!-8,=,h%D!5A01-1-AA+!-*1--BB+!5.0=..+D!<.0.+!5*,A,*991!

<.=.!%I*588!<8=,.!gK26,?'*61!-.!,1r21+?1h%!-8*!%X1'22-8!<8=,.+!-*582,!gn+,26,?'*61!-.!

,1r21+?1h%!7=.'-*+^!

!

!

"#$%&%%''%#&()*!(77*=>!37(*=!/?@*==!ABC8DE#F(157F)!*2!E)G#)81)H!:&25*7*!,-%*.#)/7((%!

! !



!

! V]!

i5A!2+.0H8!5*,A-A!-1=,-*=.'--*8D!<.,,8!.+!>80>*,-2,!01*HA+!.++*,-2+11,-8!<8=,.+!

-*582=,1,-8!-8*!;1'22--89*,1,-8l 

 

9(73)5&&7!$%-$7(*#($7)(*7(*=!450!678(*287((%!,-%*.#)/:%/#(*%//% 

@8*==*1+!82-.988--*,-1+!>*1,-*1+!=.0H8558!5.*991!-1=.A5B,AA++C+!%&AA'*-A!-1=.A5B!gK1-!n;!EZh%!

7>A5*510H155A(!K2.,*--151991!1'*58*,-1+!980H.55*,-1+!=AB--A<A,BC--1*H1+!5*,AA9*,-A!,1+!

>8'9*,-89*,1=,*D!1--A!01!;AA,1>A-!08528988+,8!>*1,-**+D!>8*==8!01!.5*,*>8-!2+.0-8+11-!-8'=8+!

=.91++.+(!

GA*+!-1*991!,1+!&'(!)*+,-.+*,,8^!

 

"#$%&%%''%#(!*)&2=/@(==88?(*=!450!678(*287((%!,-%*.#)/:%/#(*%//% 

! !



!

! ]_!

OSA 5 

 CHATBOTIN TESTAUS 

!" H'(+&()%(.(.&
@2+!52.-!22H1+!-2.--11+!-8*!;85>152+D!,*+2+!.+!08'=*--8>8D!>8,-88=.!.H.-1--2!-25.,!.H.-2=,*8,*!

1++1+!,1+!51>*--A9*,-A!-8*!98'==*+.*551!,88--89*,-8(!I.*,*+!,8+.1+!?08-6.-*+!,22++*--152+!<8!,1+!

588<89*--8*,1+!=AB-C+!>A5*55A!.+!08'=*--8>8!-1,-82,>8*011+!,2.'*--89*,-8D!<.+=8!8>2558!>.*-!

8'>*.*H8!52.H2+!-2.--11+!<.0H.+92=8*,22--8!-8>.*--1*H1+!=8+,,8D!<.-=8!.51-!8,1--8+2-!852,-8!

85=81+(!

@2+!.51-!9AA'*--A+B-D!9*,-A!,BB,-A!-8*!-8'=.*-2=,1,-8!08528-!'8=1+-88!?08-6.-*+D!9*-A!8;2.0<159*8!

,*55A!.+!.5-8>8D!9*558*,1+!8'==*-10-22'*+!08528-!<8!9*551!852,-8551!08528-!8,1--88!<8!'8=1+-88!

?08-6.-*+D!,*+2+!.+!1+,*+!-1,-8--8>8!-A9A!-BC=852(!N+!0BCHB55*,-A!B99A'-AAD!.>8-=.!=8*==*!

8*199*+!-10HB-!-BC-!.5511-!<.0H.+92=8*,*8!<8!.>8-=.!+1!-10.==8*-8!>*1'8*H1+!=*15-1+!.;;*9*,1+!

;8'8+-89*,-8>.*--11+!,88>2--89*,1=,*(!K*+2+!.+!,88-8>8!-.H*,-1*-8!,**-AD!1--A!?08-6.-*,-8,*!.+!

0BC-BA!.;*,=15*<.*551,*(!

I1,-889*+1+!5.;;2=AB--A<*1+!=8+,,8!.+!-A'=1A!>8*01D!=.,=8!,1+!8>2558!>.*-!-2++*,-88!

980H.55*,1-!,22++*--152>*'011-!<8!>8'9*,-88D!1--A!-2.-1!b!;85>152!.+!015;;.=AB--C*+1+!<8!-.*9*>8!

,22++*-1552+!=.252-2,-8>.*--11+!=8++85-8(!

K*=,*!.+!-A'=1AAD!1--A!?08-6.-7-1,-82,>8*011+!8*=8+8!-1,-*!>.*H88+!,2.'*--88!,2.'88+!>85*-2+!

?08-6.-75.;;2=AB--A<A'B09A+!=8+,,8(!



!

! ]"!

IA-A!>8'-1+!,*+2+!.+!5A01-1--A>A!=B,15B5.98=1!=1'A-A=,1,*!>8*=2-159*8!<8!8'>*.*-8!?08-6.-*+!

=AB-C,-A(!IA9A+!;'.,1,,*+!5.;2,,8!,88-!,15>*551!,1+!-10.==22H1+(!

J08-6.-*+!-1,-889*,1=,*!,2.,*--151991!,12'88>*8!>8*01*-8!+.2H8--8>88!91+1--15B-8;88^!

"( I1,-*-8>.*--11+!9AA'*--15B!

#( @B,15BB+!'8<.*--2>8+!;.;2588-*.+!>85*-,19*+1+!

$( R85*-,1!-2-=*+-891+1-159A!

L( @AB--A<*1+!>8,-82,-1+!=1'AA9*+1+!<8!-25=*-,19*+1+!

P( &2.==88!?08-6.--*8!,88H2+!<8!8+85B,.*H2+!;8582--11+!92=88+!

I1,-*-8>.*--11+!.,85-8!.+!-A'=1AA!02.9*.*H8^!!

- =*'<.*-2,7!<8!92.-.*52>*'01*H1+!980H.55*+1+!1,**+-B9*+1+!g.+=.!-1=,-*,,A!-8*!08'<.*-2=,*,,8!

>*'01*-A!=*'<.*-2=,1,,8D!>A5*91'=1*,,A!<+1(h!

- 980H.55*,1-!1;A<.0H.+92=8*,22H1-!?08-6.-78'==*-10-22'*,,8!g15*!?08-6.-*+!1'*!.,*1+!

=AB-1--A>BB,^!B99A'-AA=C!=AB--A<A!+8>*4.*+-*8!<8!.,88!=AB--AA!?08-6.-*+!-8'<.8988!

*+\.'988-*.-8Oh!

- 980H.55*,1-!=25--22'*,1-!>AA'*+=A,*-B=,1-D!<.-=8!5*,A--**+!?08-6.-7,*,A55C+!52.9*,1+!8*=8+8!

g.+=.!.5198,,8!>*-,1<AD!582,1*-8D!=2>*8D!<.-=8!1*>A-!.51!,15=1*-A!-8*!<.-=8!>.*>8-!5.2=8-8!

-*1--BA!=AB--A<A52.==88Oh!

- ,*,A55C+!>8*=12,-8,.!g15*!.>8-=.!10H.-1-2-!.;;*-2++*-!<8!08'<.*-2=,1-!B99A''1--A>*A!<8!

.,.*--8>8-!.H.-1--28!.;;*9*,-8,.8D!<.-8!>8'-1+!?08-6.-!.+!,22++*-15-2h!

- =A,*-B,!-BB-B>A*,BBH1,-A!?08-6.-*+!=AB-C+!8*=8+8!<8!,1+!B0-1BH1,,A!g15*!,1+!

B99A'-A9*+1+D!.+=.!?08-6.-*+!=8+,,8!52.-2!,20H1!B=,*+=1'-8*+1+D!B99A''1--A>AD!



!

! ]#!

9*155B--A>A!<8!-BBHB--A>AD!=.,=8!?08-6.-*+!.+!.5-8>8!-BC=852D!<.=8!82--88!<8!-2=11!

.;1--8<88h!

@B,15B+!=.0H1'B09A+!>85*+-8^!,1!-8'=.*--88!,*-AD!1--A!;.0H*-D!9*+=A!-BB;;*,-1+!=AB--A<*1+!08528-!

-1,-88>8+!?08-6.--*8D!<.--8!,1!,88!0BCHB55*,*+-A!-*1-.8D!,1!-8'=.*--88!9BC,!'B09A+!52=29AA'A+!-8*!

;*=199*+=*+!,1558*,1+!=AB--A<*1+!52=29AA'A+!;AA--A9*,-AD!<.=8!=.0-2255*,1,-*!'**--AA!588H255*,-1+!

<8!9AA'A55*,-1+!-*58,-.-*1-.<1+!,889*,11+(!IA9A!'**;;22!;85<.+!,**-AD!9*=A!?08-6.-*+!=.0H1'B09A!

B511+,A!.+(!U.,!1,*91'=*=,*!'8=1+-898,*!?08-6.-*+!=.0-11+8!.>8-!=.252!=.598++1+!>2.H1+!

.;;*-2++*-D!B'*-A-!>85*-8!P/"_!.;;*588+!'B09A+D!<.=8!>.*!-1,-8-8!-BC=8528!<8!>.*!,*-1+!8+-88!

;8582-1--8!8*199*+!;.0-*9*,-8,*!-8>.*--1*,-8(!

e85>*+D!B=,*+=1'-8*,*+!<8!0BCHB55*,*+!-2-=*92,91+1-159A!-8'>*--8>*1+!'1,2',,*1+!<8!

-AB-A+-CC+;8+.+!8<.*-2=,1+!=8++85-8!.+!>8'98,-*!;8;1'*558!-8*!-*1-.=.+1*,-1--2+8!.51>8+!

=B,15B5.98==11+!52.9*+1+!5A01-1--A>A=,*!<8!>8,-88+.-1--8>8=,*!>1'=.,,8(!

@2+!=B,15B5.98==11-!.+!=1'A--BD!>8,-82=,1-!>.*H88+!8+85B,.*H8!-1,-*+!'8=1+-89*,1,,8!

8,1-1--2<1+!-8>.*--1*H1+!>8'9*,-89*,1=,*!<8!8+85BB,*!>.*H88+!-8'>*--81,,8!*+-14'.*H8!

01+=*5C=.0-8*,**+!088,-8--152*0*+(!

M.;2=,*!?08-6.--*8!92.=8-88+!.--81+!02.9*..+!=1'A-B-!<8!=1'A-B-!<8!8+85B,.*H2-!-*1H.-D!<.--8!

?08-6.-*,-8!>.*H88+!52.H8!5.;255*+1+!>1',*.D!<.-8!=8*==*!,22++*-1552-!=AB--A<A-!>.*>8-!=AB--AA(!

!

! &



!

! ]$!

0" #$%)*$*,/.--))8&*3,/'8)8&
M2.-1--8>*1+!<8!=AB--C=15;.*,-1+!-*1-.<1+!,889*,1=,*!0BCHB55*,1+!=B,15B5.98==11+!52.9*+1,,8!

g,1=A!;8;1'*92.H.,,8!1--A!,A0=C*,1,,A!92.H.,,8h!.+!-A'=1AA!.--88!02.9*..+!922-89*8!

.9*+8*,22=,*8^!

- =AB-A!,15=1AA!<8!,2.'88!=*15-A!>A5--A1+!5**8+!-1=+*,1+!-1'9*+.5.4*8+!=AB--CAQ!

- A5A!=AB-A!;2.521155*,*8!=B,B9B=,*AD!<.-=8!>**--88>8-!-.*,11+!>8,-82=,11+Q!

- >A5-A!1;A,15>*A!=B,B9B=,*A^!B'*-A!.558!.6<1=-**>*+1+!<8!+12-'885*!<8!B'*-A!1,*--AA!-8'==.<8!

1*=A!5**8+!B51*,*A!=B,B9B=,*AQ!

- A5A!52.!=B,15B5.98=1--8D!<.,,8!.+!5**=88!=B,B9B=,*AQ!

- =AB-A!8>.*9*8!<8!,25<1--2<8!=B,B9B=,*A!-*1-A1+D!1--A!8>.*9*1+!=B,B9B,-1+!=AB-C,-A!.+!

0BC-BA!.H.--898--.9*1+!>8,-82,-1+!,889*,1,,8D!=2+!-88,!,25<1--2<1+!=B,B9B,-1+D!=2-1+!

B=,*7!-8*!9.+*>85*+-8=B,B9B,-1+D!8>2558!>.*-!=1'A-A!-*58,-.55*,1,-*!1+199A+!=..H8--2<8!

-*1-.<8!B0-11+!<A'<1,-159AA+(!R.*-!=AB--AA!M*=1'-78,-1*==.8!1,*91'=*=,*!-8,.*558!"/P^!

"(!3*!58*+=88+!,8988!9*15-A!7!#(!3'*!9*15-A!7!$(!XAA--A9A-C+!7!L(!K8988!9*15-A!7!P(!eB>*+!,8988!

9*15-A!!!

I8*!

"(!3'*--A*+!-BB-B9A-C+!7!#(!IBB-B9A-C+!7$(!G12-'885*!7!L(!IBB-B>A*+1+!7!P(!3'*--A*+!-BB-B>A*+1+!!!

@B,15B5.98==11+!<A,1+-A9*,1=,*!.+!-8';11+!52.H8!.,*8D!<.-=8!,*,A5-A>A-!1'*!=**++.,-2=,1+!

8521*-8D!-8*!,*,A5-CAD!<.-8!08528-!8+85B,.*H8D!<8!52.H8!=2551=*+!.,8551!<.0H.+92=8*,*8!=B,B9B=,*A!

.--81+!02.9*..+!1H155A!98*+*-2-!10H.-2=,1-(!

@B,15B!1*!,88!.558!5**8+!;*-=AD!<.-1+!,*+2+!.+!>85*--8>8!02.5155*,1,-*!=B,B9B=,1-D!<.-=8!>.*>8-!

-10.==88,-*!=1'A-A!0852--28!-*1-.8(!



!

! ]L!

&2*,-8!8*+8!5*,A-A!1+,*99A*+1+!>*'=1D!<.,,8!,15*-1-AA+!-2-=*92=,1+!,BB!<8!;BBH1--B!B0-1*,-BC!

,1=A!-*1-.<1+!=AB--C(!K1=A!>**91*+1+!=**-.,582,1!=AB-1-B,-A!8<8,-8D!<.,!08528-(!

K*=,*!=B,15B5.98==11+!'8=1++1!>.*!.558!,12'88>8^!

 U.0H8+-.!

N,8!"! @B,B9B=,*A!=*'<.*-2,>*'01*,-A!

N,8!#! @B,B9B=,*A!?08-6.-*+!'8=1+-11,-8!

N,8!$! @B,B9B=,*A!=25--22'*,*,-8!>AA'*+=A,*-B=,*,-A!

N,8!L! @B,B9B=,*A!,*,A55C+!>8*=12,8,-11+!-8,.,-8!

N,8!P! @B,B9B=,*A!-BB-B>A*,BBH1,-A!>2.'.>8*=2-2=,11+!

 M.;;2;AA-159A!

5" B%'/)7--'&-$%)*$*,/.--))%(.&
3,*91'==*!=B,15B5.98==11,-8!&'()*+,-.+!J08-6.-*+!-1,-889*,1=,*!>.*H88+!<A,1+-AA!
,12'88>8,-*^!

! U.0H8+-.!

J08-6.-!.+!.;;*9*,-BC=852D!<.-1+!;BBHA+!,*+28!-1,-88988+!,*-A!

82--88=,1,*!9*+28!;8'8+-8988+!,*-A(!I2-2,-2!?08-6.-*+!<.=8*,11+!.,88+!



!

! ]P!

g08'<.*-2=,1-D!2,1*+!=B,B-B-!=B,B9B=,1-D!;A*>*--A*,1-!-10-A>A-D!=*15*.;;*D!

,8+8,-.!<+1(h!<8!=*'<.*-8!B5C,!980H.55*,1-!>*'011-!-8*!>8*=2-1598-!

=.=192=,1,-8,*!?08-6.-*+!=AB-C,-A(!!

3+,*++A=*+D!521!=8*==*!=B,15B5.98==11+!=B,B9B=,1-!02.5155*,1,-*!

,88H8=,1,*!=A,*-B=,1+!,**-AD!9*0*+!=8++8--88!=**++*--AA!02.9*.-8!?08-6.-*+!

=AB-C+!8*=8+8(!!

X8582--11,*!-BC=852,-8!<8!,1+!0BCHB55*,BBH1,-A!.;;*9*,11+!.+!-A'=1AA!,1+!

;8'8+-89*,1=,*!-251>8*,22H1,,8(!

N,8!"!
- MCB,*-=C!=*'<.*-2,>*'01*-AO!U.,!>8,-82,!.+!=B55AD!>.*,*-=.!521-1558!+1!

-A0A+^!

! !



!

! ]S!

N,8!#!
- N+=.!?08-6.-*,,8!+8>*4.*9*+1+!015;;.8O!I8,.+!"/P!>8,-82,!

- a99A',*-=C!01-*D!9*-1+!?08-6.--*8!=AB-1-AA+O!

- a99A''A-=CD!9*-1+!>.*-!,**'-BA!?08-6.-*+!.,8,-8!-.*,11+O!!

@B55A!b!3*D!U.,!1*D!+**+!9*,,A!=.0-88O!

- N>8-=.!.0<11-!B511+,A!,15=1A-O!I8,.+!"/P!>8,-82,!

- 3*=C!?08-6.-*,,8!.51!=A,*-15-B!8*01*-8D!<.-=8!.5*,*-!0852++2-!5CB-AAO!

@B55A!b!3*(!U.,!>8,-82,!.+!=B55AD!-A,91++AD!9*-=A!+**,-A(!

N,8!$!
- N>8-=.!?08-6.-*+!=8--898-!8*011-!<8!1,*91'=*-!8*+8!B99A''1--A>*AO!

U.,!1*D!,15*-A!9*=,*(!

- N>8-=.!?08-6.-*,,8!=AB-1-B-!=2>8-!0.2=2--151>*8!<8!B99A''1--A>*AO!

@B55A!b3*D!U.,!1*D!-A,91++AD!9*-=A!+**,-A(!

- N5*>8-=.!?08-6.-*,,8!+A=19A,*!19.<*-D!YZ[7=2>8-!<8!9119*-!

082,=.<8!<8!0.2=2--151>*8O!!@B55A!b!3*D!U.,!1*D!-A,91++AD!9*-=A!

+**,-A(!

- M.2==8,*>8-=.!?08-6.-*+!=2>8-bYZ[7-*1H.,-.-!,*+28!9*55AA+!-8>8558O!

@B55A!b!3*D!U.,!>8,-82,!.+!=B55AD!-A,91++AD!9*-=A!+**,-A(!

! !



!

! ]T!

N,8!L!
- &*-=A!8*011-!.5*>8-!,*+2551!088,-1155*,*8!?08-6.-*+!=AB-C+!8*=8+8O!

- N5*=.!,*+2558!>8*=12=,*8!=*15*.;;*08'<.*-2,-1+!8*=8+8O!@B55A!b3*!U.,!

>8,-82,!.+!=B55AD!-A,91++AD!9*-=A!+**,-A(!

- M2251-=.D!1--A!?08-6.-*+!*+\.4'8\**==8!b!2,1*+!=B,B-B-!=B,B9B=,1-!

82--8>8-!,*+28!B99A'-A9AA+!,*,A5-CA!-10.==88,-*O!I8,.+!"/P!

>8,-82,!

- N>8-=.!;A*>*--A*,1-!-10-A>A-!9*151+=**+-.*,*8O!I8,.!"/P!>8,-82,!

N,8!P!
- I8,.+!"!/!P!>8,-82,!

- @8*=1+!=8*==*88+D!.5*=.!.;*,=152!?08-6.-*+!=8+,,8!-BBHB--A>AAO 

- M2251-=.D!1--A!-A9A!?08-6.-!.+!B,-A>A55*+1+!<8!0.2=2--151>8!

-BC=852O!I8,.+!"/P!>8,-82,!

- &*558*+1+!>2.'.>8*=2-2,!?08-6.-*+!=8+,,8!.5*O!I8,.+!"/P!>8,-82,!

- M2251-=.!?08-6.-*+!82--8+11+!,*+28!<.558=*+!-8>8558O!g1,*91'=*=,*!

92*,-8988+!1+199A+!,8+8,-.8D!B99A'-A9AA+!=*15*.;;*,AA+-C<A!

;8'199*+!<+1(h!I8,.+!"/P!>8,-82,!

- N5*=.!,*+2558!082,=88!,1+!=8+,,8O!I8,.+!"/P!>8,-82,!

! M.;1-2,!

@**-.,!8<8,-8,*(!R8,-82=,*8,*!=AB-1-AA+!52.988+!;8'19;*!<8!0BCHB55*,19;*!

=*151+.;;*9*,>A5*+1(!U.,!,*+2558!.+!92*-8!02.982-2=,*8!-8*!10H.-2=,*8D!

=*'<.*-8!+1!8551^!

!

!



!

! ]V!

!

R.*-!-8'=199*+!>85*-8!B55A!.51>8+!521--15.+!=B,B9B=,1-!?08-6.-*551,*!8+-898,*!'8=1+-11+!

;1'2,-11558!,88H8=,1,*!,*+28!1+*-1+!=**++.,-8>*8!-*1-.<8(!

U.,!08528-!=AB--AA!1,*91'=*=,*!Y..45175.98=1--8D!>.*-!52.H8!=B,15B5.98==11+D!<.=8!>.*H88+!

015;.,-*!5A01--AA!=AB--A<A551,*(!

!

! &



!

! ]]!

@" #3'8-.&-,,(.&(')(,.&
Y..45175.98==11+!-8*!922+!5.98==11+!52.+-*-BC=852+!8>2558!,.>1552,!52.!82-.988--*,1,-*!

-*58,-.<8!-8*!-8551+-88!>8,-82=,1-!1,*-1--B<1+!=B,B9B,-1+!-BB;*+!;1'2,-11558(!I*1H.-!5*,A-AA+!

82-.988--*,1,-*!-8252==.-*1H.,-..+D!<.=8!>.*H88+!58H8-8!-*1-.=.+11551,*D!<8!,.>1552,!*-,1!>.*!52.H8!

B0-11+>1-.=88>*.-!08+=*-2*,-8!>8,-82=,*,-8(!

U.,!=B,B9B=,*A!.+!,20-1155*,1+!>A0A+D!>.*-!=AB--AA!+**-A!B=,*+=1'-8*,1,-*!,158898558!>8,-82=,*8!

<8!=*'<.*--898558!-A'=1*99A-!>8,-82=,1-(!

I*1-.<1+!=AB--C-8;8!'**;;22!,22'1,-*!,88-2<1+!>8,-82,-1+!91'=*-B=,1,-AD!-.*,*+!,8+.1+!,**-AD!

.>8-=.!08+==*98,*!-*1H.-!0BCHB55*,*A!B99A'-A9AA+D!.51-=.!'8=1+-8+2-!?08-6.--*,*!0B>*+(!

N+!1'*--A*+!-A'=1AAD!9*-1+!588H*-!=B,15B5.98==11+(!R.*-!=AB--AA!9.+*8!8>.*9*8!=B,B9B=,*AD!<.*-8!

.+!=A,*-15-A>A!588H255*,1,-*!g-8'=.*--88D!1--A!,*+2+!.+!-25=*--8>8!>8,-82,-1+!91'=*-B,!*598+!9*--87

8,-1*==.<8h(!&22,,8!-8;82=,1,,8!>.*H88+!=AB--AA!>8*+!,25<1--2<8!=B,B9B=,*AD!<.-=8!8+-8>8-!

588H255*,-8!;8582-1--8!-2-=*--8>*,-8!25.--2>22=,*,-8(!

M.;2=,*!>.*-!=AB--AA!9.519;*8!=B,B9B=,*A!=B,15B5.98==11+!'8=1+-89*,11+(!

! &



!

! "__!

A" #3'8-.&.8.*$%,'<.&(')(,.&
J08-6.-*+!-1,-889*+1+!;*1+155A!.-.=,1558!=AB--A<*A!-2.--88!<.2=.+!-*1-.<8D!<.-=8!.>8-!015;.,-*!

521--8>*,,8!<8!19;**'*,1,-*!-25=*--8>*,,8(!IA55C*+!=B,15B5.98==1*,-8!=1'A--B<1+!-*1-.<1+!8+85B,.*+-*D!

=2+!+1!.+!=..--2!-8252=.*0*+!-8*!=88>*.*0*+D!>.*!.558!5A0-C=.0-8!,2255*,1,-*!,2.'*-1--8>8551!

5*,A-2-=*92=,1551D!980H.55*,1,-*!088,-8--152+!8>2558D!<.=8!=1,=*--BB!=.'.,-1--2*0*+!='**--*,**+!=.0-**+(!

IA9A+!>8*011+!5.;2,,8!,*+2558!.+!=.0-2255*+1+!>8'922,!,**-AD!1--A!.51-!52.+2-!?08-6.-*+D!<.=8!

*598*,11!-8>.*--11,*!<8!;B'=*9B=,1,*!52.H8!,15=1AD!082,=8D!'.0=8*,1>8D!,-*925.*>8!<8!0BCHB55*+1+!

-BC=852!.;*,=15*<.*551(!

! !



!

! "_"!

LIITTEET 

!" 17--'():(337'&IJ*,;..*'&8+-$/+K&

!

! !



!

! "_#!

0" L-%'($'%-,:(.'8)8&.7--'():(337'&&

!" J&&/1$2'

! !



!

! "_$!

+" I$)3'I'

!

! '



!

! "_L!

(" I$)3'K'

!

! '



!

! "_P!

1" I$)3'H'

!

!
! !



!

! "_S!

!

!

!

IA9A!;'.<1=-*!.+!'80.*-1--2!32'..;8+!=.9*,,*.+!-21558(!IA9A!<25=8*,2!01*<8,-88!>8*+!-1=*<A+!

+A=19B=,*AD!1*=A!=.9*,,*.-8!>.*H8!;*-AA!>8,-22,,8!<25=8*,2,,8!.51>*1+!-*1-.<1+!980H.55*,1,-8!

=AB-C,-A(!

X'.<1=-*=..H*^!#_"V7"7F3_"7@E#_#7_$VP]L!

0--;^bb9'd*+,-.+?08-6.-(12b!

y&')*+,-.+?08-6.-

&'!)*+,-.+!-01!?08-6.-


