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!"#!$%&'()*%+'$!

#$%!&'(%!')!*%+$,'('-.+/(!0&'-&%11!.,!%+','2.+!-&'3*$!$/1!4%%,!3.5%(6!

&%+'-,.7%5!1.,+%!85/2!92.*$!:";;<=!5.1+>11%5!*$%!.,+&%/1%5!(/4'&!0&'5>+*.?.*6!

4&'>-$*!/4'>*!46!,%3!2/+$.,%1!.,!$.1!)/2'>1!%@/20(%!')!*$%!0.,!)/+*'&6A"!B%!

0'.,*%5!'>*!*$/*!.,,'?/*.',!+/,!4%!/!2/C'&!)/+*'&!.,!-%,%&/*.,-!D*$%!3%/(*$!')!

,/*.',1AE!B%,+%F!*$%!G>%1*!*'!.5%,*.)6!*$%!)/+*'&1!*$/*!/))%+*!*%+$,'('-.+/(!0&'-&%11!

$/1!/**&/+*%5!*$%!/**%,*.',!')!%+','2.1*1A!!H,,'?/*.',!+',*&.4>*%1!,'*!',(6!*'!/,!

.,+&%/1%!.,!0&'5>+*.?.*6F!4>*!/(1'!*'!/!-&%/*%&!?/&.%*6!')!0&'5>+*1A!#$.1!0/0%&!)'+>1%1!

',!*$%!5%*%&2.,/,*1!')!.,,'?/*.?%!/+*.?.*6F!%10%+./((6!*$%!.,)(>%,+%!')!%5>+/*.',A!!#$%!

+%,*&/(!0>&0'1%!.1!*'!5%*%&2.,%!%@*%,*!*'!3$.+$!%5>+/*.',!$/1!/))%+*%5!.,?%,*.?%!

/+*.?.*6F!/1!&%)(%+*%5!.,!0/*%,*1A!

#$.1!0/0%&!%@0('&%1!*$%!%))%+*!')!%5>+/*.',!',!&%-.',/(!.,?%,*.?%!/+*.?.*6!/1!

&%)(%+*%5!.,!0/*%,*1!.11>%5!.,!*$%!I,.*%5!9*/*%1!4%*3%%,!"JKL!/,5!"KMLA!!#$.1!0%&.'5!

.1!1'2%*.2%1!&%)%&&%5!*'!/1!D*$%!N&'-&%11.?%!O&/AE!!#$%!-'?%&,2%,*!/5'0*%5!/!1%&.%1!

')!%+','2.+!0'(.+.%1!5%1.-,%5!*'!(.2.*!*$%!0'3%&!')!(/&-%!+'&0'&/*.',1AM!#$%1%!

.,+(>5%5!*$%!H,*%&1*/*%!P'22%&+%!8+*!/,5!*$%!9$%&2/,!8,*.*&>1*!8+*A!H,!*$%!%/&(6!

*3%,*.%*$!+%,*>&6F!*$%!IA9A!%24&/+%5!*$%!).&1*!>,.?%&1/(!/,5!)&%%!161*%2!')!

1%+',5/&6!%5>+/*.',F!3$.+$!+',*&.4>*%5!/,!.,+&%/1%!)&'2!"LQ!.,!"K"L!*'!RLQ!.,!

"KSL!.,!*$%!0&'0'&*.',!-&/5>/*.,-!)&'2!$.-$!1+$''(!:T'(5.,!%*!/(A!MLLKF!0A!"SU=A!#$%!

*&/,1)'&2/*.',!.,!*$%!,/*.',V1!%5>+/*.',/(!0'(.+.%1!/*!*$%!*>&,!')!*$%!+%,*>&6!

0&'?.5%1!/!>1%)>(!'00'&*>,.*6!*'!/,/(67%!*$%!&%(/*.',1$.0!4%*3%%,!%5>+/*.',!/,5!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!81!$%!1/.5!2/+$.,%1!D%,/4(%!',%!2/,!*'!5'!*$%!3'&W!')!2/,6E!:";;<F!HA!.ARF!0A!";=A!#',6!
810&'2'>&-'1!:ML"M=!$/1!/!1*>56!',!*$%!1.-,.).+/,+%!')!2/+$.,%1!.,!92.*$X1!3'&WA!
M!9%%!Y/>(W,%&!:"KR"=A!
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.,?%,*.?%!/+*.?.*6A!

H,!*$%!).&1*!0/&*F!H!&%?.%3!*$%!(.*%&/*>&%F!.,+(>5.,-!8(.1$%&!8W$2%5C','?X1!

:ML"L=!5.1+>11.',!')!.,,'?/*.',!/,5!.,?%,*.',F!3$.+$!.5%,*.).%1!)'>&!2%/1>&%1!')!

.,,'?/*.',A!!Z%@*F!H!&%?.%3!*$%!(.*%&/*>&%!*$/*!+'20/&%1!*$%!0%&)'&2/,+%!')!T%&2/,6!

/,5!*$%!IA9A!.,!*%&21!')!*%+$,'('-.+/(!+$/,-%F!/,5!%@/2.,%1!*$%!%))%+*!')!%5>+/*.',!

',!*$%.&!0%&)'&2/,+%A!!H!/(1'!5.1+>11!*$&%%!0/0%&1!*$/*!)'+>1!',!*$%!+/>1/(!

&%(/*.',1$.0!4%*3%%,!%5>+/*.',!/,5!.,,'?/*.',F!3$%&%!*$%!%20$/1.1!.1!',!&%-.',/(!

5.))%&%,+%1!.,!.,,'?/*.?%!/+*.?.*6A!![/1*(6F!H!&%?.%3!Z/'2.![/2'&%/>@!/,5!\%,,%*$!

9'W'('))X1!1*>5.%1!:9'W'('))!"KJJ]![/2'&%/>@!/,5!9'W'('))!"KKKF!MLLL=F!3$.+$!

0&'?.5%!/4>,5/,*!%?.5%,+%!)'&!/!&%(/*.',!4%*3%%,!2/&W%*!5%2/,5!)'&!*%+$,'('-6!

/,5!.,?%,*.?%!/+*.?.*6A!!90%+.).+/((6F!*$%6!/,/(67%!*$%!&%-.',/(!+(>1*%&.,-!')!0/*%,*.,-!

/+*.?.*6!.,!*$%!IA9A!>1.,-!5/*/!)&'2!*$%!(/*%!%.-$*%%,*$!/,5!%/&(6!*3%,*.%*$!+%,*>&.%1A!!

#$%!1%+',5!0/&*!')!*$.1!0/0%&!.1!/,!%20.&.+/(!/,/(61.1!')!.,?%,*.?%!/+*.?.*6!.,!

*$%!IA9AF!>1.,-!5/*/!)&'2!"JKL!*'!"KMLA!!#$%!&%1>(*1!1$'3!/!1.-,.).+/,*!/,5!0'1.*.?%!

&%(/*.',1$.0!4%*3%%,!%5>+/*.',!/,5!.,,'?/*.',F!/,5!*$%6!/(1'!1>00'&*!1'2%!')!

[/2'&%/>@!/,5!9'W'('))X1!).,5.,-1A!#$%!2/.,!&%1>(*1!/&%!/1!)'(('31^!*%&*./&6!

%5>+/*.',!$/5!/!1.-,.).+/,*!%))%+*!',!1*/*%_(%?%(!.,,'?/*.?%!/+*.?.*6!)&'2!"KLL!*'!

"KMLF!3$.(%!*$%!%))%+*!')!$.-$!1+$''(!3/1!,'*!1.-,.).+/,*A!!`>&.,-!*$.1!0%&.'5!*$%!

.,)(>%,+%!')!>,.?%&1.*6!/,5!*%+$,.+/(!1+$''(1!.,+&%/1%5A!!Y>&*$%&2'&%F!&/.(&'/5!

2.(%/-%!$/5!/!+',1.1*%,*(6!1*&',-!%))%+*!',!.,,'?/*.',A!#$%1%!&%1>(*1!/&%!+',1.1*%,*!

3.*$!*$'1%!)'>,5!0&%?.'>1(6F!4>*!3.*$!1'2%!)%/*>&%1!10%+.).+!*'!*$%!0%&.'5!"KLL!*'!

"KMLA!

#$%!0/0%&!0&'+%%51!/1!)'(('31A!H,!*$%!1%+',5!1%+*.',F!H!&%?.%3!*$%'&%*.+/(!/,5!
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%20.&.+/(!1*>5.%1!')!*$%!5%*%&2.,/,*1!')!.,,'?/*.',!3.*$!/!)'+>1!',!*$%!&'(%!')!

%5>+/*.',A!9%+*.',!U!5%1+&.4%1!*$%!$.1*'&.+/(!0/**%&,1!')!0/*%,*.,-!/+*.?.*6!.,!*$%!IA9AF!

/,5!1%+*.',!S!0&'?.5%1!/!-%'-&/0$.+/(!/,/(61.1!')!.,?%,*.?%!/+*.?.*6!.,!*$%!IA9A!!

9%+*.',!R!0&%1%,*1!/!2'5%(!')!*$%!5%*%&2.,/,*1!')!0/*%,*.,-!/,5!&%0'&*1!*$%!

%20.&.+/(!&%1>(*1A!9%+*.',!<!+',+(>5%1A!

!

!!"#,+%-&.%)&-#/-0+-1!
#

2"#3-4+$+%+'$5#.$(#6-.5)&-5!

9.2',!\>7,%*1!5%).,%1!D.,?%,*.?%E!/+*.?.*6!/1!D*%+$,.+/(!.,?%,*.',1E!*$/*!

.,?'(?%!D,%3!+'24.,/*.',1!')!%@.1*.,-!W,'3(%5-%E!/,5!/&%!0'*%,*./((6!>1%)>(!.,!

%+','2.+!0&'5>+*.',!:"K<MF!0A!M"=F!3$.(%!*$%!aOP`!:"KK;F!0A!"J=!5%1+&.4%1!

.,,'?/*.',!/1!)'(('31^!D8!*%+$,'('-.+/(!0&'5>+*!.,,'?/*.',!.1!*$%!

.20(%2%,*/*.',b+'22%&+./(.7/*.',!')!/!0&'5>+*!3.*$!.20&'?%5!0%&)'&2/,+%!

+$/&/+*%&.1*.+1!1>+$!/1!5%(.?%&.,-!'4C%+*.?%(6!,%3!'&!.20&'?%5!1%&?.+%1!*'!*$%!

+',1>2%&A!8!*%+$,'('-.+/(!0&'+%11!.,,'?/*.',!.1!*$%!.20(%2%,*/*.',b/5'0*.',!')!

,%3!'&!1.-,.).+/,*(6!.20&'?%5!0&'5>+*.',!'&!5%(.?%&6!2%*$'51AE!#$.1!5%).,.*.',!+/,!

4%!1%%,!*'!%,+'20/11!+$/,-%1!.,!%G>.02%,*F!$>2/,!&%1'>&+%1!3'&W.,-!2%*$'51F!

/,5!*$%!2/,/-%2%,*!')!/!).&2A!B%,+%F!.,,'?/*.',!$/1!/!4&'/5%&!2%/,.,-!*$/,!

.,?%,*.',F!4%+/>1%!.*!.,+(>5%1!,%3!2%*$'51!')!4>1.,%11!2/,/-%2%,*!.,!/55.*.',!*'!

,%3!*%+$,'('-.+/(!0&'5>+*1A!!c'*$!*%&21!/&%!>1%5!.,!*$%!/,/(61.1!')!*%+$,'('-.+/(!

5%?%('02%,*F!/,5!4'*$!+/&&6!/!+',,'*/*.',!%20$/1.7.,-!*$%!%+','2.+!?/(>%!')!

+&%/*.?%!/+*.?.*6A!!

8W$2%5C','?!:ML"L=!5.1+>11%1!)'>&!2%/1>&%1!')!.,,'?/*.?%!/+*.?.*6^!
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&%1%/&+$!/,5!5%?%('02%,*!10%,5.,-F!0/*%,*1F!4.4(.'2%*&.+!5/*/UF!/,5!).&2!1>&?%61!')!

.,,'?/*.',A!8W$2%5C','?!/&->%1!*$/*!.,,'?/*.',!+'>,*1!)&'2!1>&?%61!/&%!*$%!4%1*!

2%/1>&%F!4%+/>1%!*$%6!5.&%+*(6!&%)(%+*!*$%!'>*0>*!')!/!).&2X1!.,,'?/*.?%!/+*.?.*6F!/,5!

/&%!4/1%5!',!1.2.(/&!+'((%+*.',!0&'+%5>&%1!/+&'11!+'>,*&.%1A!!H,!+',*&/1*F!de`!

10%,5.,-!2%/1>&%1!',(6!.,0>*1!*'!.,,'?/*.',A!N/*%,*1!/&%!,'*!?%&6!>1%)>(!)'&!

.,*%&,/*.',/(!+'20/&.1',F!1.,+%!0/*%,*!(/31!5.))%&!/+&'11!+'>,*&.%1A!!Y.,/((6F!

4.4(.'2%*&.+!5/*/!3/1!,'*!161*%2/*.+/((6!+'((%+*%5!>,*.(!?%&6!&%+%,*(6F!/,5!.1!,'*!

+/0/4(%!')!0&%+.1%(6!2%/1>&.,-!/((!*60%1!')!.,,'?/*.',A!

#$.1!1*>56!)'+>1%1!',!.,?%,*.?%!/+*.?.*6!.,!*$%!IA9A!4%*3%%,!"JKL!/,5!"KMLF!

>1.,-!0/*%,*1F!/!2%/1>&%!*$/*!',(6!/++'>,*1!)'&!*%+$,.+/(!+&%/*.',A!!#$%&%!/&%!1%?%&/(!

&%/1',1!)'&!>1.,-!0/*%,*1^!).&1*F!*$%!'*$%&!*$&%%!2%/1>&%1!/&%!(.2.*%5!.,!*%&21!')!*$%!

$.1*'&.+/(!5/*/!/?/.(/4(%A!!9%+',5F!*$%!%@/2.,/*.',!')!IA9A!0/*%,*!/00(.+/*.',1!,'*!

',(6!)'+>1%1!',!*$%!'&.-.,/(.*6!')!/,!.,?%,*.',F!4>*!/(1'!C>5-%1!.*!46!.*1!%+','2.+!

?/(>%F!'&!D>1%)>(,%11AE!8(1'!.,5.+/*%5!46!8W$2%5C','?!:ML"LF!0A!;=F!/((!)'>&!2%/1>&%1!

')!.,,'?/*.',!*%,5!*'!0&'5>+%!+',1.1*%,*!&%1>(*1!',!2'1*!.11>%1!',+%!*$%!&%1%/&+$%&!

+',*&'(1!)'&!'4?.'>1!4./1%1A!!

#

7"#8.5-#9%)(+-5!

#$%!0>&0'1%!')!*$.1!1%+*.',!.1!*'!1*>56!*$%!%))%+*!')!/!1%&.%1!+$/,-%1!.,!*$%!

T%&2/,!/,5!*$%!82%&.+/,!%5>+/*.',!0'(.+.%1!.,!*$%!,.,%*%%,*$!+%,*>&6!/,5!%/&(6!

*3%,*.%*$!+%,*>&6!',!*$%.&!*%+$,'('-.+/(!0%&)'&2/,+%A!H,!!"#$%&'&()#*'+,%%&-*.)&%+

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3 Coined by Alan Pritchard in “Statistical Bibliograph or Bibliometrics” (1969), it is defined as “the 

application of mathematics and statistical methods to books and other media of communication”, which are 

usually in the form of publications and citations or innovation announcements.!
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*%/+0#&%&1)#+2"34&31*%#"!:9*%.(!%*!/(A!MLLM=F!,.,%!/5?/,+%5!.,5>1*&./(.7%5!

+'>,*&.%1S!/&%!1*>5.%5!*'!+'20/&%!*$%.&!0%&)'&2/,+%!.,!*%+$,'('-.+/(!.,,'?/*.',F!

/,5!*'!/,/(67%!*$%!)/+*'&1!/))%+*.,-!*$/*!0%&)'&2/,+%A!P',*&.4>*'&1!*'!*$.1!%5.*%5!

?'(>2%F!d'4%&*!T'&5',F!B'&1*!9.%4%&*F!/,5!f.+$/%(!9*'(0%F!/-&%%!*$/*!%5>+/*.',!.1!/!

+&.*.+/(!)/+*'&A!!8,!%))%+*.?%!%5>+/*.',!161*%2!.1!1$'3,!*'!4%!+&>+./(!*'!/!+'>,*&6V1!

*%+$,'('-.+/(!5%?%('02%,*A!82',-!*$%1%!+'>,*&.%1F!T%&2/,6!/,5!*$%!IA9A!/&%!

%10%+./((6!&%0&%1%,*/*.?%!.,!*%&21!')!*$%!&'(%!')!%5>+/*.',!.,!*%+$,'('-.+/(!+$/,-%A!!

T%&2/,6!5'2.,/*%5!*$%!+$%2.+/(!.,5>1*&6!)&'2!*$%!"J;L1!*'!*$%!"KML1A!!#$.1!

1>++%11!3/1!5>%!2/.,(6!*'!*$%!%/&(.%&!%1*/4(.1$2%,*!')!%,-.,%%&.,-!1+$''(1F!'&!

0'(6*%+$,.G>%1A!!8(*$'>-$!.*!3/1!,'*!*$%!).&1*!+'>,*&6!*'!'0%,!/,!%,-.,%%&.,-!1+$''(F!

T%&2/,6!%@0%&.%,+%5!&/0.5!0&'(.)%&/*.',!')!0'(6*%+$,.G>%1!5>&.,-!*$%!"JML1!/,5!

VUL1A!!g.*$!*$%!4%(.%)!*$/*!D/!1+$''(!')!/00(.%5!1+.%,+%!.1!/,!%))%+*.?%!2%/,1!')!

+'>,*%&.,-!*$%!c&.*.1$!(%/5!.,!.,5>1*&./(!/))/.&1!:O5%(1*%.,!MLLKF!0A!"JJ=FE!T%&2/,6!

3/1!*$%!).&1*!*'!+'06!*$%!Y&%,+$!h+'(%!N'(6*%+$,.G>%!%5>+/*.',!2'5%(A!84'>*!*$.&*6!

6%/&1!(/*%&!T%&2/,6!+',?%&*%5!*'!*$%!."#$%)5#$"+6&#$5#$7'"%F!3.*$!+>&&.+>(/!1$.)*.,-!

)&'2!+.?.(F!2.(.*/&6F!/,5!2.,.,-!%,-.,%%&.,-!*'3/&51!2'&%!-%,%&/(!/00(.%5!1+.%,+%A!!

8,!/4>,5/,*!1>00(6!')!G>/(.).%5!%,-.,%%&1!1>00'&*%5!T%&2/,6X1!(%/5%&1$.0!.,!$.-$_

*%+$!.,5>1*&.%1!>0!>,*.(!*$%!%/&(6!*3%,*.%*$!+%,*>&6AR!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
S!#$%!+$/0*%&!DP'>,*&6!9*>5.%1E!.,+(>5%1!*$%!I,.*%5!9*/*%1F!i/0/,F!T%&2/,6F!Y&/,+%F!*$%!I,.*%5!
\.,-5'2F!/,5!)'>&!Z'&5.+!+'>,*&.%1F!3$.+$!/&%!`%,2/&WF!Y.,(/,5F!Z'&3/6F!/,5!93%5%,A!!
!
R!T%&2/,6!/(1'!4%+/2%!/!(%/5%&!.,!*$%!0&'5>+*.',!')!/>*'2'4.(%1F!2/+$.,%&6F!%(%+*&.+/(!%,-.,%%&.,-F!
/,5!0$/&2/+%>*.+/(1A!B'&1*!9.%4%&*!/,5!f.+$/%(!9*'(0%!1*>5.%5!0'(.+.%1F!+/0.*/(!2/&W%*1F!/,5!(/4'&!
2/&W%*1!*$/*!1>00'&*%5!.*1!1>++%11!.,!*$%1%!.,5>1*&.%1!.,!*$%!+$/0*%&!DT%&2/,6E!.,!9*%.(X1!:MLLM=!
4''WA!B'&1*!9.%4%&*!/,5!f.+$/%(!9*'(0%!:MLLM=!/(1'!0'.,*!'>*!*$%!0&'4(%2!.,!*$%!T%&2/,6!>,.?%&1.*6!
161*%2F!3$.+$!.1!(/+W!')!+'20%*.*.',A!9*/*%!-'?%&,2%,*1!+',*&'((%5!>,.?%&1.*6!4>5-%*1!/,5!*$%!)>*>&%!
5.&%+*.',!')!&%1%/&+$!/,5!*%/+$.,-A!#$.1!(%5!*'!*$%!,/*.',V1!2/.,!(.2.*/*.',!.,!+',*.,>%5!5%?%('02%,*!
.,!*%+$,'('-.+/(!.,,'?/*.',A!
!



! <!

g$.(%!T%&2/,6!3/1!0%&$/01!*$%!).&1*!+'>,*&6!*'!&%+'-,.7%!*$%!&'(%!')!

%5>+/*.',!.,!*%+$,'('-.+/(!0&'-&%11F!*$%!I,.*%5!9*/*%1!.20(%2%,*%5!0'(.+.%1!

/+$.%?.,-!>,.?%&1/(!1%+',5/&6!%5>+/*.',!4%*3%%,!"K"L!/,5!"KSLF!/,5!$/5!*$%!

$.-$%1*!0/&*.+.0/*.',!&/*%!.,!+'((%-%!/)*%&!g'&(5!g/&!HHA!!#$%!IA9A!%5>+/*.',!161*%2!

3/1!/!+&.*.+/(!)/+*'&!.,!*$%!,/*.',V1!$.-$!1*/,5.,-!.,!*%+$,'('-.+/(!.,,'?/*.',A!!d'4%&*!

iA!T'&5',!:MLLM=!1*>5.%1!*3'!)%/*>&%1!')!*$%!IA9A!%5>+/*.',!161*%2F!*$%!).&1*!4%.,-!.*1!

D2.@%5!161*%2!')!-'?%&,2%,*!/,5!0&.?/*%(6_)>,5%5!&%1%/&+$!>,.?%&1.*.%1!:0A!;M=AE!!

IA9A!-'?%&,2%,*!/-%,+.%1!0&'?.5%5!)>,5.,-!4/1%5!',!/!+&.*%&.',!')!0%%&!&%?.%3F!

3$.+$!1*.2>(/*%5!+'20%*.*.',!/2',-!>,.?%&1.*.%1A!f'&%'?%&F!0&.?/*%!)>,5.,-!)&'2!

*$%!.,5>1*&./(!1%+*'&!*&/,1)'&2%5!>,.?%&1.*6!&%1%/&+$F!2/W.,-!.*!2'&%!0&/+*.+/(!/,5!

/00(.+/4(%A!!#$%!'*$%&!2/.,!)%/*>&%!1*>5.%5!46!T'&5',!.1!82%&.+/V1!%/&(6!%@0/,1.',!

')!*$%!-&/5>/*%!1+$''(!')!4>1.,%11F!1*/&*.,-!46!B/&?/&5!c>1.,%11!9+$''(!4>.(5.,-!

3'&(5X1!).&1*!2/1*%&!0&'-&/2!')!4>1.,%11!/52.,.1*&/*.',!.,!"KLJA!#$%!%@0/,1.',!

$%(0%5!0&%0/&%!).,/,+%!/,5!-%,%&/(!2/,/-%2%,*!1*&/*%-.%1!)'&!*$%!&.1%!')!*$%!

?%,*>&%!+/0.*/(!.,5>1*&6!/,5!H,*%&,%*!+'20/,.%1!.,!*$%!"KKL1A!!#$>1F!/5%G>/*%!

)>,5.,-!/,5!$%/(*$6!+'20%*.*.',!/2',-!IA9A!>,.?%&1.*.%1!/(('3%5!)'&!/!1*%/56!1>00(6!

')!$.-$_G>/(.*6!+&%/*.?%!3'&W%&1A!

H,!*$%!(/*%!,.,%*%%,*$!+%,*>&6!/,5!%/&(6!*3%,*.%*$!+%,*>&6!*$%!IA9A!

%1*/4(.1$%5!/!(/&-%!,>24%&!')!,%3!%,-.,%%&.,-!0&'-&/21F!1>41%G>%,*!*'!.*1!

.,*&'5>+*.',!')!*$%!f'&&.((![/,5!T&/,*!8+*!:O5%(1*%.,!MLLKF!0A!"JK=A!#$%!8+*!-&/,*%5!

%/+$!1*/*%!MLFLLL!/+&%1!')!)%5%&/(!0>4(.+!(/,51!/,5!0&'?.5%5!)>,51!)'&!*$%!)'>,5.,-!

')!1*/*%!+'((%-%1A!!Z.,%*6_*3'!%,-.,%%&.,-!1+$''(1!5%1+&.4%5!/1F!D')!/++%0*/4(%!



! ;!

G>/(.*6EF!3%&%!'0%,%5!46!"JJKF!/,5!46!"KU"!*$.1!,>24%&!$/5!&.1%,!*'!"SSA<!

Y&'2"K"L!*'!"KSLF!*$%!1*'+W!')!%,-.,%%&.,-!-&/5>/*%1!.,!Z%3!j'&W!9*/*%!-&%3!46!

<ARQ!/1!+'20/&%5!*'!MAKQ!)'&!T%&2/,6F!/(*$'>-$!/*!*$%!%,5!')!*$%!0%&.'5!*$%!

0&'0'&*.',!')!%,-.,%%&1!.,!*$%!(/4'>&!)'&+%!3/1!1.2.(/&!:LALRF!1%%!O5%(1*%.,!MLLKF!

0AM"M=A!!N'(.+6!+$/,-%1!%,$/,+.,-!*$%!%))%+*.?%,%11!')!*$%!82%&.+/,!>,.?%&1.*6!

161*%2F!%10%+./((6!*$%!%@0/,1.',!')!%,-.,%%&.,-!%5>+/*.',!4%*3%%,!"JJL!/,5!"KSLF!

0(/6%5!/!2/C'&!&'(%!.,!1>00'&*.,-!*%+$,'('-.+/(!+$/,-%!.,!*$%!IA9A!!

!

8"#:()*.%+'$#.$(#!$$'0.%+'$;#<=&--#9%)(+-5"!

#$.1!1%+*.',!5.1+>11%1!*$&%%!0/0%&1!*$/*!/,/(67%!*$%!%))%+*!')!%5>+/*.',!',!

*%+$,'('-.+/(!.,,'?/*.',A!!a**'!#'.?/,%,!/,5!['**/!k//,/,%,!:ML""=!>*.(.7%!5/*/!',!

Y.,,.1$!.,?%,*'&1!*/W%,!)&'2!*$%!IA9A!N/*%,*!/,5!#&/5%2/&W!a)).+%!:I9N#a=!.,!*$%!

"K<L1!.,!'&5%&!*'!1*>56!*$%!&%(/*.',1$.0!4%*3%%,!%5>+/*.',!/,5!/,!.,5.?.5>/(X1!

0&'0%,1.*6!*'!0/*%,*A!!8W$2%5C','?!:ML"L=!4>.(51!/!2'5%(!*'!/,/(67%!*$%!.20/+*!')!

).&2F!.,5>1*&6!/,5!,/*.',/(!+$/&/+*%&.1*.+1!',!.,,'?/*.',F!3.*$!/,!%20$/1.1!',!

%20('6%%!%5>+/*.',!(%?%(1A!!g%.!P$.!/,5!l./'6%!m./,!:ML"L=!1*>56!*$%!&'(%!')!

%5>+/*.',!',!P$.,%1%!0&'?.,+./(!.,?%,*.?%!/+*.?.*6A!!8((!*$&%%!1*>5.%1!).,5!*$/*!

%5>+/*.',!$/1!/!1.-,.).+/,*F!0'1.*.?%F!%))%+*!',!.,,'?/*.?%!/+*.?.*6A!!

#'.?/,%,!/,5!k//,/,%,!2/*+$!IA9A!0/*%,*!5/*/!3.*$!*$%!Y.,,.1$![.,W%5!

O20('6%&_O20('6%%!5/*/!9%&.%1!:Y[OO`=!*'!%1*/4(.1$!*$%!%5>+/*.',!(%?%(!/,5!(/4'&!

2/&W%*!1*/*>1!')!Y.,,.1$!.,?%,*'&1!.,!*$%!0%&.'5!"KJJ_"KK<A!!#$%6!+',1.5%&!/!RQ!

&/,5'2!1/20(%!)&'2!*$%!Y[OO`F!/11.-,.,-!/!3%.-$*!')!ML!)'&!%/+$!')!*$%!+',*&'(!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
<!See Wellington, 1892-93, and U.S. Department of Interior. Office of Education (1931). 

!



! J!

'41%&?/*.',1A!!H,!+'20/&.1',!*'!*$%!&/,5'2!1/20(%!0'0>(/*.',F!*$%!2/C'&.*6!')!*$%!

.,?%,*'&1!3%&%!2/(%!:KMA"Q=!/,5!3%&%!$.-$(6!%5>+/*%5]!10%+.).+/((6F!UUQ!')!*$%!

.,?%,*'&1!$/5!2/1*%&1!'&!5'+*'&/*%!5%-&%%1F!3$.(%!',(6!MAMQ!')!*$%!3'&W%&1!)&'2!

*$%!&/,5'2!1/20(%!$%(5!*$%1%!5%-&%%1A!!8,!'&5.,/&6!(%/1*!1G>/&%1!&%-&%11.',!:a[9=F!

3.*$!S<!5>22.%1!)'&!*$%!(%?%(!/,5!).%(5!')!%5>+/*.',F!1$'31!*$/*!',(6!/,!%,-.,%%&.,-!

%5>+/*.',!$/1!/!1.-,.).+/,*!/,5!0'1.*.?%!+'%)).+.%,*!3.*$!/!2/-,.*>5%!*$/*!.,+&%/1%1!

3.*$!%5>+/*.',!(%?%(!:4/+$%('&!LALM<F!2/1*%&1!LALKUF!5'+*'&/*%!LAMK"=A!!

#$%!.,1*&>2%,*/(!?/&./4(%!:Hk=!%1*.2/*%1!/&%!/!0/&*.+>(/&(6!.20'&*/,*!/10%+*!

')!*$%.&!%20.&.+/(!3'&WF!1.,+%!*$%!a[9!%1*.2/*%1!2/6!$/?%!/!1%(%+*.',!4./1A!!#$%!%&&'&!

*%&2!.,!*$%!a[9!%1*.2/*%1!2/6!+'&&%(/*%!3.*$!*$%!1+$''(.,-!/,5!0/*%,*!2%/1>&%1A!!

Y'&!%@/20(%F!.,5.?.5>/(1!3.*$!-&%/*%&!/4.(.*6!/*!.,?%,*.',!2/6!$/?%!/!('3%&!

0&'0%,1.*6!*'!'4*/.,!)'&2/(!%5>+/*.',!)&'2!/!*%+$,.+/(!>,.?%&1.*6!'&!?.+%!?%&1/A!!

B%,+%F!*$%!/>*$'&1!>1%!5.1*/,+%!*'!*$%!,%/&%1*!*%+$,.+/(!>,.?%&1.*6!/1!/,!.,1*&>2%,*F!

>,5%&!*$%!$60'*$%1.1!*$/*!.,5.?.5>/(1!1%(%+*!*$%.&!%5>+/*.',/(!.,1*.*>*.',!.,!0/&*!

/++'&5.,-!*'!+'1*A!!#$%6!'4*/.,%5!1*/*.1*.+1!&%-/&5.,-!1*>5%,*!.,*/W%!.,!%,-.,%%&.,-!

0&'-&/21!)&'2!"KRL!*'!"KJ"F!/,5!D.,*%&_2>,.+.0/(.*6!5&.?.,-!5.1*/,+%1E!*'!*$%!

>,.?%&1.*.%1!)'&!%/+$!.,?%,*'&A;!#$%!.,1*&>2%,*!3'>(5!/))%+*!.,5.?.5>/(!+$'.+%!.,!

%5>+/*.',!46!.,+&%/1.,-!*$%!+'1*!')!'4*/.,.,-!/!>,.?%&1.*6!%,-.,%%&.,-!5%-&%%A!H,!*$%!

).&1*!1*/-%F!*$%!&%1>(*1!1$'3!*$/*!*$%!5.1*/,+%!.,?%&1%(6!+'&&%(/*%1!3.*$!/,!

.,5.?.5>/(X1!%5>+/*.',/(!+$'.+%A!#$%!).&1*!+'(>2,!.,!#/4(%!"!1$'31!*$%!&%1>(*1!

3.*$'>*!*$%!+',*&'(!?/&./4(%F!)/*$%&X1!%5>+/*.',F!/,5!1%+',5!+'(>2,!1$'31!*$%!

&%1>(*1!3.*$!*$%!+',*&'(!?/&./4(%A!#$%!+'%)).+.%,*1!',!*$%!5.1*/,+%F!.,!"LLW2F!/&%!_

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
;!#$%!5/*/!3%&%!)&'2!*$%!Y.,,.1$!O5>+/*.',/(!O1*/4(.1$2%,*!9*/*.1*.+1!/,5!*$%!Y.,,.1$!d'/5!
852.,.1*&/*.',A!!!



! K!

LALLM<!3.*$'>*!)/*$%&X1!%5>+/*.',!/,5!_LALL"<!3.*$!)/*$%&X1!%5>+/*.',F!2%/,.,-!*$/*!

.)!5.1*/,+%!5%+&%/1%1!46!"LLW2F!*$%&%!.1!/4'>*!/!"LQ!.,+&%/1%!.,!*$%!0&'4/4.(.*6!')!

+$''1.,-!%,-.,%%&.,-!%5>+/*.',!+'20/&%5!*'!*$%!/?%&/-%!0&'4/4.(.*6!')!LALMMAJ!

#/4(%!"!
Hk!O1*.2/*%1F!Y.&1*!9*/-%A!

!

!
Z'!Y/2.(6!
c/+W-&'>,5!

nY/*$%&V1!
O5>+/*.',!

I,.?%&1.*6!%,-A! _LAM<Mooo! _LA"<"ooo!

O,-.,%%&.,-! _LASRMooo! _LAS<"ooo!

I,.?%&1.*6! _"ALJooo! _LAU;Joo!

,'41! <LF!MUS! UUF!<SR!
Z'*%1!/,5!9'>&+%^!Y&'2!#/4(%!R!.,!#'.?/,%,!/,5!k//,/,%,X1:ML""=!0/0%&A!ooo!/,5!oo!.,5.+/*%!1.-,.).+/,+%!/*!"Q!
/,5!RQ!(%?%(!&%10%+*.?%(6A!P'%)).+.%,*1!$/?%!4%%,!2>(*.0(.%5!46!/!)/+*'&!')!"LLA!#$%!.,1*&>2%,*!.1!5.1*/,+%!*'!
,%/&%1*!*%+$,.+/(!>,.?%&1.*6!3$%,!*$%!5%0%,5%,*!?/&./4(%!.1!%.*$%&!*$%!.,5.+/*'&!)'&!/!>,.?%&1.*6!%,-.,%%&.,-!
5%-&%%!'&!/,!%,-.,%%&.,-!5%-&%%F!/,5!5.1*/,+%!*'!,%/&%1*!>,.?%&1.*6!3$%,!*$%!5%0%,5%,*!?/&./4(%!.1!/!>,.?%&1.*6!
5%-&%%A!H,!/((!10%+.).+/*.',1F!*$%!+',*&'(!?/&./4(%1!.,+(>5%!-%,5%&F!,/*.',/(.*6F!,/*.?%!*',->%F!/,5!+'$'&*!5>22.%1A!
Y/*$%&X1!%5>+/*.',!.1!.,+(>5%5!/1!SR!5>22.%1!&%0&%1%,*.,-!%5>+/*.',/(!).%(5_(%?%(!+'24.,/*.',1A!!
!
!

Y.,,.1$!%5>+/*.',!0'(.+.%1!5>&.,-!*$%!"K<L1!/,5!"K;L1F!3$.+$!&%1>(*%5!.,!*$%!

-%'-&/0$.+!3.5%,.,-!')!>,.?%&1.*6!%,-.,%%&.,-!'))%&.,-1F!+(%/&(6!&%0&%1%,*%5!/!2'?%!

*'!1$'&*%,!5.1*/,+%1!*'!%,-.,%%&.,-!1+$''(1A!!#$%!,%3(6!'))%&%5!%,-.,%%&.,-!

0&'-&/21!/*!*$%!I,.?%&1.*6!')!a>(>!.,!"KRKF!#/20%&%!.,!"K<RF!/,5![/00%%,&/,*/!.,!

"K<K!1.-,.).+/,*(6!5%+&%/1%5!*$%!5.1*/,+%!*'!*$%!,%/&%1*!*%+$,.+/(!>,.?%&1.*6!)'&!

Y.,,.1$!&%1.5%,*1A!!#$.1!+',*&.4>*%5!*'!/!1>&-%!.,!*$%!,>24%&!')!%,-.,%%&.,-!

1*>5%,*1A!!!

#$%!(.,%/&!%1*.2/*.,-!%G>/*.',!*$%6!>1%!.,!*$%!1%+',5!1*/-%!.1!/1!)'(('31^!!

j.!p!q!n!r!l.!n!s!OZT.!n!tF!

3$%&%!j.!.1!/!Lb"!.,5.+/*'&!')!/!0/*%,*!4%.,-!.11>%5!*'!/,!.,?%,*'&]!l.!.1!/!?%+*'&!')!

+',*&'(!?/&./4(%1!.,+(>5.,-!-%,5%&F!+'$'&*!5>22.%1F!/,5!,/*.?%!*',->%]!OZT.!.1!/!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
J!#$%!/?%&/-%!')!*$%!+'%)).+.%,*1F!LALLM"!.1!"LQ!')!*$%!0&'4/4.(.*6!')!+$''1.,-!/,!%,-.,%%&.,-!5%-&%%A!!



! "L!

5>226!?/&./4(%!.,!3$.+$!"!.1!)'&!/,!.,5.?.5>/(!3.*$!/,!%,-.,%%&.,-!5%-&%%!46!*$%!

6%/&!"KJJA!!#$%!%1*.2/*%5!+'%)).+.%,*1!/&%!M!*'!MAR!*.2%1!*$%!?/(>%1!')!*$'1%!.,!*$%!

a[9!%1*.2/*%1!:1%%!#/4(%!M=A!!#$%!.,1*&>2%,*!.1!/4(%!*'!+/0*>&%!*$'1%!.,5.?.5>/(1!',!

*$%!2/&-.,!3$'1%!+$'.+%!')!%5>+/*.',!.1!/))%+*%5!46!*$%!+'1*!')!'4*/.,.,-!/,!

%,-.,%%&.,-!5%-&%%F!3$.+$!.,!*$.1!2'5%(!5.&%+*(6!+'&&%(/*%1!3.*$!0&'@.2.*6!*'!/!

>,.?%&1.*6A!!

#/4(%!M!
Hk!O1*.2/*%1F!9%+',5!9*/-%A!

`%0%,5%,*!k/&./4(%^!N/*%,*!P'>,*!

!
Z'Y/2.(6!c/+W-&'>,5!!

nY/*$%&V1!
O5>+/*.',!

I,.?%&1.*6!O,-A! LAMUSooo!:LA""Looo=! LAULMoo!:LA""Jooo=!

O,-.,%%&.,-! LA"U<ooo!:LALRKooo=! LA"L<ooo:LAL<Uooo=!

I,.?%&1.*6! LAL<;ooo!:LALUMooo=! LAMLMoo!:LALURooo=!

Z'41! <LMUS! UU<SR!

Z'*%1^!#$%!#/4(%!1$'31!*$%!%1*.2/*%5!+'%)).+.%,*F!/,5!0/&*!')!*$%!&%1>(*1!)&'2!#/4(%!S!:#'.?/,%,!/,5!k//,/,%,F!
ML""=A!ooo!/,5!oo!.,5.+/*%!1.-,.).+/,+%!/*!"Q!/,5!RQ!(%?%(!&%10%+*.?%(6A!#$%!+'&&%10',5.,-!a[9!&%1>(*1!/&%!.,!*$%!
0/&%,*$%1%1A!P'%)).+.%,*1!$/?%!4%%,!2>(*.0(.%5!46!/!)/+*'&!')!"LLA!H,!/((!10%+.).+/*.',1F!*$%!+',*&'(!?/&./4(%1!
.,+(>5%!-%,5%&F!,/*.',/(.*6F!,/*.?%!*',->%F!/,5!+'$'&*!5>22.%1A!Y/*$%&X1!%5>+/*.',!.1!.,+(>5%5!/1!SR!5>22.%1!
&%0&%1%,*.,-!%5>+/*.',/(!).%(5_(%?%(!+'24.,/*.',1A!!
!

81!1$'3,!.,!#/4(%!MF!*$%!&%1>(*1!+',).&2!*$%!1.-,.).+/,*!%))%+*!')!%5>+/*.',!',!

/,!.,5.?.5>/(X1!0&'0%,1.*6!*'!'4*/.,!/!0/*%,*F!3.*$!*$%!)/+*'&!2'1*!1*&',-(6!(.,W%5!*'!

*$.1!4%.,-!*$%!0&'0%,1.*6!*'!+'20(%*%!/,!%,-.,%%&.,-!5%-&%%A!#'.?/,%,!/,5!

k//,/,%,!/(1'!+',5>+*!/!+'>,*%&)/+*>/(!/,/(61.1F!3$.+$!1>--%1*1!*$/*!3.*$'>*!*$%!

%1*/4(.1$2%,*!')!*$%!*$&%%!,%3!%,-.,%%&.,-!0&'-&/21!.,!"KRKF!"K<RF!"K<KF!*$%&%!

3'>(5!$/?%!4%%,!/!&'>-$(6!MLQ!5%+&%/1%!.,!.,5.?.5>/(!.,?%,*.?%!/+*.?.*6A!

8W$2%5C','?!:ML"L=!1*>5.%1!*$%!.20/+*!')!$.-$%&!%5>+/*.',!/,5!3'&W)'&+%!

*&/.,.,-!',!.,,'?/*.',!/*!*$%!).&2!(%?%(A!!B%!%@/2.,%1!*$%!5%*%&2.,/,*1!')!.,,'?/*.',!

.,!*&/,1.*.',!+'>,*&.%1!')!O/1*%&,!O>&'0%!/,5!*$%!)'&2%&!9'?.%*!I,.',A!H,!*$%1%!



! ""!

+'>,*&.%1F!%5>+/*.',!(%?%(1!/&%!/1!$.-$!'&!%?%,!$.-$%&!*$/,!.,!2/,6!$.-$_.,+'2%!

+'>,*&.%1F!4>*!-&'11!5'2%1*.+!0&'5>+*!:T`N=!0%&!+/0.*/!.1!',!0/&!3.*$!2.55(%_

.,+'2%!+'>,*&.%1A!!

H,!8W$2%5C','?X1!2'5%(F!).&21!/&%!&.1W!,%>*&/(F!0&').*_2/@.2.7%&1F!/,5!

.,,'?/*.',!(%/51!*'!&%5>+%5!+'1*1!')!0&'5>+*.',!/,5!*$>1!.,+&%/1%5!0&').*1A!#$%!

%+','26!.1!5%).,%5!/1!/!+',*.,>>2!')!5.))%&%,*./*%5!-''51F!3$%&%!).&21!+'20%*%!

*$&'>-$!.20&'?%2%,*1!.,!0&'5>+*!G>/(.*6!*$&'>-$!.,,'?/*.',A!9>00'1%!/!).&2!

0&'5>+%1!%!-''51F!/,5!0&').*!)'&!%/+$!-''5!.1!uF!L!v!u!v!"A!H)!*$%!).&2!1>++%%51!.,!/,!

.,,'?/*.',!*$%!).&2!3.((!.,+&%/1%!.*1!2/&W%*!*'!,!n!"!-''51!/*!/!0&').*!')!u!n!@!0%&!

>,.*F!4>*!.)!/!+'20%*.*'&!1>++%%51!/*!.,,'?/*.,-!'?%&!/,'*$%&!-''5F!.*1!2/&W%*!3.((!

&%2/.,!/*!,A!O?%,!.)!*$%!).&2X1!2/&W%*!5'%1!,'*!.,+&%/1%F!.,,'?/*.',!+/,!.,+&%/1%!

0&').*1!46!&%5>+.,-!+'1*1!',!/((!-''51A!!

#$%!2'5%(!+/,!%@0(/.,!$'3!*$%!+$/&/+*%&.1*.+1!')!/!).&2!/,5!*$%!1%+*'&!/))%+*!

.*1!5%+.1.',_2/W.,-!0&'+%11!.,!&%-/&51!*'!.,,'?/*.',A!!8!+%,*&/(!$60'*$%1.1!0&'0'1%5!

46!8W$2%5C','?!.1!*$/*!$>2/,!+/0.*/(!5%?%('02%,*!.1!+'20(%2%,*/&6!*'!

*%+$,'('-.+/(!+$/,-%AK!f'&%!10%+.).+/((6F!$%!/11>2%1!*$/*!%5>+/*.',!/,5!',_*$%_C'4!

*&/.,.,-!('3%&!*$%!+'1*!')!.,,'?/*.',F!/,5!*$>1!$/1!/!0'1.*.?%!%))%+*!',!/!).&2X1!

.,,'?/*.?%!/+*.?.*6A!!#$%!2'&%!+'20%*.*.',!.,!*$%!1%+*'&F!$'3%?%&F!*$%!)%3%&!).&21!

*%,5!*'!.,,'?/*%F!4%+/>1%!+'20%*.*.',!.,+&%/1%1!*$%!+$/,+%!')!/,'*$%&!).&2!*/W.,-!

'?%&!*$%!2/&W%*!)'&!/!0&'5>+*A!!#$%!*$.&5!)/+*'&!/))%+*.,-!*$%!5%+.1.',!*'!.,,'?/*%!.1!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
K!Y'&!*3'!&%/1',1^!"A!9+.%,*.1*1!/,5!%,-.,%%&1!/&%!*$%!2/.,!+/&&.%&1!')!.,,'?/*.',F!4%+/>1%!*$%6!+/,!
4%**%&!+/0*>&%!.,)'&2/*.',!)'&!.,,'?/*.',!)&'2!2/&W%*1!/,5!0&'5>+*.',!0&'+%11%1!:i/+'41',!%*!/(A!
"KK<=A!MA!O20('6%%1!3.*$!$.-$%&_(%?%(!%5>+/*.',!/,5!*%+$,.+/(!*&/.,.,-!/&%!2'&%!&%+%0*.?%!*'!
.,,'?/*.',!:Y&.%1%,!/,5!f.((%&!"KJS=A!

!



! "M!

1.7%]!/1!*$%!1.7%!')!/!).&2!.,+&%/1%1F!1'!3.((!*$%!,>24%&!')!-''51!.*!0&'5>+%1!:,=F!

3$.+$!2%/,1!.,,'?/*.',!3.((!&%5>+%!*$%!+'1*!')!0&'5>+.,-!2'&%!-''51A!

8W$2%5C','?!+',1*&>+*1!/,!%20.&.+/(!2'5%(!4/1%5!',!/!5/*/!1%*!)&'2!*$%!

c>1.,%11!O,?.&',2%,*!/,5!O,*%&0&.1%!N%&)'&2/,+%!9>&?%61!:cOON9=!5/*/4/1%A!!#$%!

5%0%,5%,*!?/&./4(%!.1!/!Lb"!:Z'bj%1=!.,5.+/*'&!')!*$%!)'(('3.,-!1>&?%6!G>%1*.',^!

D`%?%('0%5!/!2/C'&!,%3!0&'5>+*!(.,%b1%&?.+%F!I0-&/5%5!/,!%@.1*.,-!0&'5>+*!

(.,%b1%&?.+%F!a4*/.,%5!/!,%3!0&'5>+*!(.+%,1.,-!/-&%%2%,*!/,5!a4*/.,%5!/!,%3!

G>/(.*6!/++&%5.*/*.',AE!:8W$2%5C','?!ML"LF!0A!"R=!!#$%!)'(('3.,-!*/4(%!1$'31!1'2%!

1.-,.).+/,*!)/+*'&1!)&'2!*$%!&%1>(*1!')!*$%!&%-&%11.',!%G>/*.',^!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

Y.&2!H,,'?/*.',!p!q!n!r"!Y.&2!9.7%!`>22.%1!n!rM!H,5>1*&6!`>22.%1!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

n!rU!P'>,*&6_[%?%(!k/&./4(%1!n!rS!l!n!tF!

3$%&%!l!.1!/!?%+*'&!')!?/&./4(%1!4/1%5!',!$>2/,!+/0.*/(!5%?%('02%,*F!).,/,+.,-F!/,5!

+'20%*.*.?%!%,?.&',2%,*A!!P'>,*&6_(%?%(!?/&./4(%1!.,+(>5%!*$%!>,%20('62%,*!&/*%F!

)'&%.-,!5.&%+*!.,?%1*2%,*F!/,5!0'0>(/*.',A!d%1>(*1!/&%!1$'3,!.,!#/4(%!UA!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!



! "U!

#/4(%!U!
`%*%&2.,/,*1!')!Y.&2!H,,'?/*.',!!

!
!`%0%,5%,*!
k/&./4(%1^!

`%?%('0%5!/!,%3!0&'5>+*!
(.,%b1%&?.+%!!

I0-&/5%5!%@.1*.,-!0&'5>+*!
(.,%b1%&?.+%!

!! O1*.2/*%!
f/&-.,/(!
O))%+*!

O1*.2/*%!
f/&-.,/(!
O))%+*!

9'2%!
>,.?%&1.*6!
%5>+/*.',!'&!
$.-$%&!

LAK"Jooo!!!!!!!!!
:LA"U<=!

LAM"!
LARMLooo!!!!!!!!!!!
:LA"K"=!

LA"U!

9W.((%5!3'&W%&!
*&/.,.,-!

LA<;Sooo!!!!!!!!!
:LA"SK=!

LA"R;!
LA<R"ooo!!!!!!!!!
:LA";;=!

LA"<!

Y&/+*.',!')!
%@0'&*1!.,!
&%?%,>%1!!

LALK<!!!!!!!!!!!!!!!
:LAM<S=!

LALMM!
LASUUoo!!!!!!!!!!!!!!!!!
:LAM<J=!

LA"LJ!

8++%11!*'!
%@*%&,/(!
).,/,+.,-!

LAU<Jooo!!!!!!!!!!
:LALJ<=!

LALJR!
LAUSKooo!!!!!!!!!!!
:LA"""=!

LALJ;!

92/((!).&2!!
_LAURKooo!!!!!!!!
:LA"MM=!

_LALJS!
_LAR""ooo!!!!!!!!
:LA"MR=!

_LA"M<!

Y'&%.-,!5.&%+*!
.,?%1*2%,*!!

_"AU<;!
:LAL;R=!

_LAU"S!
_"A"S"!
:MA;"J=!

_LAMJR!

T`N!0%&!+/0.*/!
_LAM"J!!!!!!!!!!!!!!
:LA"S"=!

_LALR!
_LAL<J!!!!!!!!!!!!!!!
:LA"JL=!

_LAL";!

N'0>(/*.',!
LAL<S!
:LAL;R=!

LAL"R!
_LALSU!!!!!!!!!!!!!!!
:LA"LM=!

LAL""!

P',1*/,*!
_LAJ"L!!!!!!!!!!!!!!!!
:"AUK<=!

!!
LAULL!!!!!!!!!!!!!!!!!
:"A<MK=!

!!

a41%&?/*.',1! M;K;! !! M;KU! !!
N1+>5'!!!!!!!!!!!!!

d_1G>/&%5!!
LALK;J! !! LALKUR! !!

Z'*%!/,5!9'>&+%^!Y&'2!#/4(%!"U!:8W$2%5C','?!ML"L=A!oooF!ooF!o!&%0&%1%,*!1.-,.).+/,*!(%?%(!/*!"QF!RQF!/,5!"LQ!
&%10%+*.?%(6A!9*/,5/&5!%&&'&1!/&%!.,!0/&%,*$%1%1A!Y'&2/(!%5>+/*.',!.1!2%/1>&%5!46!*$%!)&/+*.',!')!3'&W%&1!3.*$!
1'2%!>,.?%&1.*6!%5>+/*.',!'&!$.-$%&A!#$%!1W.((%5!3'&W%&!*&/.,.,-!.1!/!5>226!?/&./4(%!1$'3.,-!D.)!*$%!).&2!
'))%&%5!)'&2/(!*&/.,.,-!*'!.*1!1W.((%5!3'&W%&1!.,!*$%!(/1*!"M!2',*$1AE!:8W$2%5C','?!ML"LF!0A!M"=!8++%11!*'!
%@*%&,/(!).,/,+.,-!.1!/(1'!/!5>226!?/&./4(%A!92/((!).&2!.1!5%).,%5!*'!$/?%!"_SK!%20('6%%1F!3$.(%!2%5.>2!).&2!
$/1!RL_MSK!%20('6%%1F!/,5!(/&-%!).&2!'?%&!MRLA!#$%!)'&%.-,!5.&%+*!.,?%1*2%,*!.1!/1!/!0%&+%,*/-%!')!T`NA!T`N!0%&!
+/0.*/F!2%/1>&%5!.,!MLLR!.,*%&,/(!5'((/&1F!.1!.,!('-1A!

!

!

!



! "S!

8W$2%5C','?!>1%1!*$%!5/*/!)&'2!"SLL!).&21!.,!M;!*&/,1.*.',!+'>,*&.%1!.,!$.1!

1*>56!')!*$%!)/+*'&1!*$/*!.,)(>%,+%!.,,'?/*.',!/*!*$%!).&2!(%?%(A"L!#$%!&%1>(*1!1>--%1*!

*$/*!)'&2/(!0'1*_1%+',5/&6!%5>+/*.',!/,5!%20('6%%!*&/.,.,-!/&%!4'*$!1.-,.).+/,*!

)/+*'&1!.,!.,+&%/1.,-!/!).&2V1!(%?%(!')!.,,'?/*.',A!!#$%!+'%)).+.%,*!',!>,.?%&1.*6!

%5>+/*.',!.,5.+/*%1!*$/*!%?/(>/*%5!/*!*$%!2%/,!')!*$%!5/*/F!/,!.,+&%/1%!.,!*$%!)&/+*.',!

')!3'&W%&1!3.*$!)'&2/(!0'1*_1%+',5/&6!%5>+/*.',!.1!/11'+./*%5!3.*$!/,!.,+&%/1%!.,!

*$%!0&'4/4.(.*6!')!5%?%('0.,-!/!,%3!0&'5>+*!(.,%!46!M"QA!9.2.(/&(6F!/!0&'-&/2!

'))%&.,-!1W.((%5!3'&W%&!*&/.,.,-!3.((!.,+&%/1%!*$%!0&'4/4.(.*6!46!"RA;QA!!c%1.5%1!

*$%1%!)/+*'&1F!*$%!&%1>(*1!1$'3!*$/*!%@0'&*!.,*%,1.*6F!/++%11!*'!%@*%&,/(!).,/,+.,-!/,5!

).&2!1.7%!/(1'!$/?%!/!0'1.*.?%!/,5!1*/*.1*.+/((6!1.-,.).+/,*!&%(/*.',1$.0!3.*$!

.,,'?/*.',A!#$%!&%1>(*1!5%0.+*!/!,%-/*.?%!&%(/*.',1$.0!4%*3%%,!T`N!0%&!+/0.*/!/,5!

.,,'?/*.',F!3$.+$!.,5.+/*%1!*$%!0&%1%,+%!')!/!+',?%&-%,+%!%))%+*F!3.*$!('3%&!.,+'2%!

+'>,*&.%1!%@0%&.%,+.,-!/!$.-$%&!&/*%!')!.,,'?/*.',A""!!

#$%!&%1>(*1!&%?%/(!*$/*!*$%!0%&+%,*/-%!')!/!).&2V1!%20('6%%1!3.*$!)'&2/(!0'1*_

1%+',5/&6!%5>+/*.',F!/,5!*$%!/2'>,*!')!*&/.,.,-!.*!0&'?.5%1F!4'*$!$/?%!/!1.-,.).+/,*F!

0'1.*.?%F!%))%+*!',!.*1!.,,'?/*.?%!/+*.?.*.%1A!!8W$2%5C','?!/&->%1!*$/*!*$%!+/>1/(.*6!.1!

.,!4'*$!5.&%+*.',1F!4%+/>1%!).&21!3.*$!,%3!*%+$,'('-.%1!/&%!/4(%!*'!/**&/+*!$.-$(6!

%5>+/*%5!%20('6%%1!/,5!/&%!'4(.-%5!*'!*&/.,!*$%.&!%20('6%%1!*'!%G>.0!*$%2!3.*$!*$%!

/00&'0&./*%!.,5>1*&6!W,'3(%5-%]!1*.((F!%20('6%%1!3.*$!$.-$%&!(%?%(1!')!%5>+/*.',!/,5!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"L!#$%1%!/&%!8(4/,./F!8&2%,./F!87%&4/.C/,F!c%(/&>1F!c'1,./!/,5!B%&7%-'?.,/F!c>(-/&./F!P&'/*./F!P7%+$!
d%0>4(.+F!O1*',./F!T%'&-./F!B>,-/&6F!\/7/W$1*/,F!\6&-67!d%0>4(.+F![/*?./F![.*$>/,./F!f/+%5',./F!
f'(5'?/F!N'(/,5F!d'2/,./F!d>11./F!9%&4./F!9('?/W!d%0>4(.+F!9('?%,./F!#/C.W.1*/,F!#>&W%6F!IW&/.,%F!/,5!
I74%W.1*/,A!
!
""!8W$2%5C','?!/(1'!.,+(>5%1!*$%!%))%+*!')!*$%!1%+*'&A!8(*$'>-$!*$%!&%1>(*1!1$'3!*$/*!2/,>)/+*>&.,-!
).&21!/&%!*$%!2'1*!(.W%(6!*'!5%?%('0!/!,%3!0&'5>+*.',!(.,%F!*$%&%!2/6!4%!1'2%!1%(%+*.',!4./1F!4%+/>1%!
*$%!2/C'&.*6!')!.,*%&?.%3%%1!/&%!.,!2/,>)/+*>&.,-!1%+*'&A!
!



! "R!

*&/.,.,-!.20/&*!*'!).&21!/!-&%/*%&!+/0/+.*6!*'!/41'&4!,%3!W,'3(%5-%!/,5!*%+$,'('-6A!

P$.!/,5!m./,!:ML"L=!1*>56!*$%!10/*./(!+'&&%(/*.',!')!0&'?.,+./(!.,,'?/*.?%!

/+*.?.*.%1!.,!P$.,/F!3$.+$!1>--%1*!*$%!0&%1%,+%!')!*3'!+(>1*%&1!.,!c%.C.,-!/,5!

9$/,-$/.!/,5!*$%.&!1>&&'>,5.,-!/&%/1A!!f'&%!.20'&*/,*(6F!*$%!f'&/,!H!1*/*.1*.+1F!

3$.+$!/&%!%1*.2/*%1!')!10/*./(!/>*'+'&&%(/*.',F!0&'?.5%!%?.5%,+%!')!*$%!.,+&%/1%5!

10/*./(!/>*'+'&&%(/*.',!')!.,,'?/*.?%!/+*.?.*.%1!)&'2!LALJM!.,!"KK;!*'!LAM"J!.,!MLL<A!!

#$%!/>*$'&1!*$%,!5%?%('0!%20.&.+/(!2'5%(1!*'!/,/(67%!*$%!%))%+*1!')!%5>+/*.',/(!

/**/.,2%,*!',!0&'?.,+./(!.,,'?/*.?%!/+*.?.*6A!!P$.!/,5!m./,!+',1*&>+*!/!5/*/!1%*!*$/*!

.,+(>5%1!0&'?.,+./(!T`NF!0'0>(/*.',F!1.7%!')!*$%!(/4'&!)'&+%F!%5>+/*.',/(!/**/.,2%,*!

')!3'&W%&1F!).@%5!+/0.*/(!.,?%1*2%,*!:YPH=F!/,5!0/*%,*!/00(.+/*.',1!)&'2!8$)%*+

9.*.)5.)#*'+:"*3;&&<5+/,5+8$)%*+=*;&3+9.*.)5.)#*'+:"*3;&&<5+'?%&!*$%!6%/&1!"KK;_!

MLL<F!/1!3%((!/1!3'&W%&1X!%5>+/*.',/(!(%?%(1!)&'2!"KK<A!!O5>+/*.',/(!/**/.,2%,*!.1!

2%/1>&%5!46!*$%!0%&+%,*/-%!')!3'&W%&1!3.*$!*%&*./&6F!1%+',5/&6F!'&!0&.2/&6!

%5>+/*.',!/,5!/?%&/-%!,>24%&!')!6%/&1!')!1+$''(.,-!.,!*$%1%!+/*%-'&.%1A!H,!*%&21!')!

*$%!2%/1>&%!')!.,,'?/*.',F!P$.!/,5!m./,!>1%!0/*%,*!/00(.+/*.',1!.,!'&5%&!*'!/?'.5!*$%!

(/-!+/>1%5!46!*$%!/00(.+/*.',!0&'+%11F!3$.+$!>1>/((6!*/W%1!*3'!*'!)'>&!6%/&1A!!#$%.&!

a[9!%1*.2/*.,-!%G>/*.',!.1^!

[,!0/*%,*p!r"!n!rM!BP!n!rU!(,!YPHn!rS!(,!%20('6%%n!tF!

3$%&%!0/*%,*!.1!*$%!,>24%&!')!0/*%,*!/00(.+/*.',1!0%&!"LFLLL!0%'0(%]!BP!:$>2/,!

+/0.*/(=!.1!/!?%+*'&!')!*$%!?/&./4(%1!.,+(>5.,-!$.-$!1+$''(F!1%+',5/&6!1+$''(F!/,5!

0&.2/&6!1+$''(F!/,5!/?%&/-%!6%/&1!')!1+$''(.,-A!YPH!.1!).@%5!+/0.*/(!.,?%1*2%,*F!/,5!

%20('6%%+.1!*$%!(/4'&!)'&+%A!!#$%!/>*$'&1!*$%,!%1*.2/*%5!/!10/*./(!%&&'&!2'5%(!:9Of=!

/,5!/!10/*./(!/>*'&%-&%11.?%!2'5%(!:98d=F!3$.+$!/&%!5%).,%5!/1!)'(('31^!



! "<!

9Of^!(,!0/*%,*p!r"!n!rM!BP!n!rU!(,!YPHn!rS!(,!%20('6%%n!t!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

3.*$!! ! !!!!! !!!"#!!!!!!!!!!M=F!

98d^!(,!0/*%,*p!wg(,!0/*%,*nr"!n!rM!BP!n!rU!(,!YPHn!rS!(,!%20('6%%n!t!!!!!!!!!!!!!!!!!!!!!!!!!!

3.*$!t!!!!!!!!M=F!

3$%&%!g!.1!*$%!,!x!,!10/*./(!3%.-$*!2/*&.@A!y!.1!*$%!0/&/2%*%&!)'&!*$%!10/*./(!%&&'&!

*%&2]!/,5!w!.1!*$%!5%-&%%!')!10/*./(!5%0%,5%,+%!4%*3%%,!'41%&?/*.',1A!

#/4(%!S!

#$%!.20/+*!')!%5>+/*.',!',!&%-.',/(!.,,'?/*.',!/+*.?.*6F!"KK;zMLL<!
!

!! a[9! 9Of! 98d!
"KK;! !! !! !!
$.-$! LAM"ooo! LAML;ooo! LAML"ooo!

1%+',5/&6! LALUKooo! LALU;ooo! LALSooo!
0&.2/&6! _LALU<ooo! _LALURooo! _LALU<ooo!
MLL"! !! !! !!
$.-$! LA"USooo! LA""Rooo! LA"U"ooo!

1%+',5/&6! LALU"ooo! LALUMooo! LALUSooo!
0&.2/&6! _LALMKooo! _LALUooo! _LALUMooo!
MLLU! !! !! !!
$.-$! LA"Uooo! LA"USooo! LA"MUooo!

1%+',5/&6! LALMSooo! LALSSooo! LALUKooo!
0&.2/&6! _LALM<ooo! _LALUJooo! _LALU<ooo!
MLL<! !! !! !!
$.-$! LALJJooo! LALJJooo! LALJUooo!

1%+',5/&6! LALLJ! LALLJ! LALL"!
0&.2/&6! _LALMUooo! _LALMU! _LA"Ko!

!
Z'*%!/,5!9'>&+%^!#$%!*/4(%!1$'31!0/&*!')!*$%!&%1>(*1!)&'2!#/4(%!M!:P$.!/,5!m./,!ML"L=A!#$%!5%0%,5%,*!?/&./4(%!
.1!*$%!('-/&.*$2!')!*$%!,>24%&!')!0/*%,*!/00(.+/*.',1!0%&!"LFLLL!0%'0(%A!oooF!ooF!o!&%0&%1%,*!1.-,.).+/,*!(%?%(!/*!
"QF!RQF!/,5!"LQ!&%10%+*.?%(6A!9*/,5/&5!%&&'&1!/&%!.,!0/&%,*$%1%1A!

!
! #$%1%!&%1>(*1!.,5.+/*%!*$/*!3'&W%&1X!)'&2/(!%5>+/*.',!$/1!/!1.-,.).+/,*!%))%+*!

',!.,,'?/*.',F!/,5!/(1'!1$'31!*$/*!*$%!$.-$%&!*$%!%5>+/*.',!(%?%(F!*$%!-&%/*%&!*$%!

%))%+*A!!Y'&!%@/20(%F!*$%!a[9!&%1>(*1!.,!"KK;!1$'3!*$/*!/!0%&+%,*/-%!0'.,*!.,+&%/1%!

.,!*$%!)&/+*.',!')!%20('6%%1!3.*$!*%&*./&6!%5>+/*.',!.20(6!/,!.,+&%/1%!.,!0/*%,*!



! ";!

/00(.+/*.',1!')!M"QF!3$.(%!',%!0%&+%,*/-%!0'.,*!.,+&%/1%!.,!1%+',5/&6!%5>+/*.',!

+'&&%10',51!*'!/,!.,+&%/1%!.,!0/*%,*!/00(.+/*.',1!')!',(6!UAKQA!!#$%!%))%+*!')!

%5>+/*.',!/00%/&1!*'!4%!5%+(.,.,-!3.*$!*.2%A!#$%!+'%)).+.%,*!')!$.-$%&_(%?%(!

%5>+/*.',!5%+&%/1%1!)&'2!LAM"!.,!"KK"!*'!LALJJ!.,!MLL<A!#$%!&%1>(*1!/&%!&'4>1*!

/+&'11!*$%!5.))%&%,*!&%1%/&+$!/00&'/+$%1A!!P$.!/,5!m./,!+',+(>5%!*$/*!P$.,%1%!

%20('6%%1X!%5>+/*.',!(%?%(!$/1!/!1*&',-!&%(/*.',1$.0!3.*$!&%-.',/(!.,,'?/*.?%!

/+*.?.*6F!%10%+./((6!.,!&%-/&5!*'!*%&*./&6!%5>+/*.',A!B'3%?%&F!*$%!1*>56!1$'31!*$/*!

*$%!%))%+*!')!%5>+/*.',!5%+(.,%5!5>&.,-!*$%!"L!6%/&1!)&'2!"KK;!*'!MLL<A!!#$%6!

1>--%1*!*$/*!*$%&%!2/6!4%!/,!'?%&/((!5%+(.,%!.,!*$%!2/&-.,/(!4%,%).*!')!%5>+/*.',!.,!

1*.2>(/*.,-!.,,'?/*.',A!!

#$%1%!*$&%%!0/0%&1!>1%!5.))%&%,*!2'5%(1!/,5!5.))%&%,*!2%/1>&%1!')!

.,,'?/*.',!/,5!%5>+/*.',F!4>*!(%/5!*'!1.2.(/&!&%1>(*1A!!O5>+/*.',!/,5!.,,'?/*.',!/&%!

1$'3,!*'!4%!0'1.*.?%(6!+'&&%(/*%5F!3.*$!0'1*_1%+',5/&6!%5>+/*.',!5.10(/6.,-!*$%!

2'1*!1.-,.).+/,*!4%,%).*1!.,!*%&21!')!.,+&%/1.,-!.,,'?/*.?%!/+*.?.*6A!!

!

3"#<=-#>-'?&.@=+*#9@&-.(#'4#!$0-$%+'$#+$#%=-#A$+%-(#9%.%-5!

8*!(%/1*!*$&%%!&%/1',1!$/?%!4%%,!0>*!)'&3/&5!*'!%@0(/.,!*$%!-%'-&/0$.+!

+',+%,*&/*.',!')!.,?%,*.',A!!Y.&1*F!*%+$,'('-.+/(!.,?%,*.',1!/&%!+('1%(6!&%(/*%5!*'!

0&'5>+*.',!0&'+%11%1A!!#$.1!2%/,1!*$/*!0%'0(%!.,?'(?%5!.,!/,!.,5>1*&6!/&%!(.W%(6!*'!

$/?%!/!$.-$%&!0&'0%,1.*6!*'!.,?%,*!*$/,!'>*1.5%&1F!/,5!*$.1!(%/51!*'!/!

+'&&%10',5%,+%!4%*3%%,!*$%!-%'-&/0$.+!5.1*&.4>*.',!')!.,?%,*.?%!/+*.?.*6!/,5!*$%!

(/4'>&!)'&+%A!8!1%+',5!%@0(/,/*.',!.1!&%(/*%5!*'!*$%!*$%'&6!')!D(%/&,.,-!46!5'.,-EA!!

\%,,%*$!8&&'3!:"K<M=!/,5!8&2%,!8(+$./,!:"K<U=!/&->%!*$/*!*%+$,'('-.+/(!



! "J!

W,'3(%5-%!.1!/!460&'5>+*!')!0&'5>+*.',F!/,5!.1!&%(/*%5!*'!/!-.?%,!).&2X1!0'1.*.',!',!

*$%!D(%/&,.,-!+>&?%AE!!#$%!*$%'&6!1>--%1*1!*$/*!.,?%,*.',!3.((!+',+%,*&/*%!.,!*$%!

/&%/1!D3$%&%!+/0/+.*6!.1!%@0/,5.,-!/,5!0&'5>+%&1!/&%!1$.)*.,-!5'3,!*$%!1*%%0%&!

1%-2%,*1!')!*$%.&!(%/&,.,-!+>&?%1AE!:[/2'&%/>@!/,5!9'W'('))!MLLLF!0A!;L"=!!#$.&5F!

*$%&%!.1!/,!%@0(/,/*.',!).&1*!0&'0'1%5!46!\%,,%*$!9'W'('))!:"KJJ=!*$/*!.,?%,*.',!.1!

/11'+./*%5!3.*$!0&'@.2.*6!*'!*$%!2/&W%*A!!8++'&5.,-!*'!*$.1!*$%'&6F!/&%/1!+('1%!*'!/,!

%@*%,1.?%!2/&W%*!2/6!4%!3$%&%!.,?%,*'&1!+(>1*%&!.,!'&5%&!*'!&%/(.7%!-&%/*%&!&%*>&,1A!

Z/'2.![/2'&%/>@!/,5!\%,,%*$!9'W'('))!$/?%!1%?%&/(!&%1%/&+$!0/0%&1!',!*$.1!*'0.+F!

1*>56.,-!*$%!&%(/*.',1$.0!4%*3%%,!0/*%,*.,-!/,5!0&'@.2.*6!*'!,/?.-/4(%!3/*%&3/61!

:9'W'('))!"KJJ=F!0/*%,*!&%+'&51!/,5!%@*%,1.?%!*&/5%!.,!*$%!&.-$*1!*'!*%+$,'('-.+/(!

W,'3(%5-%!:[/2'&%/>@!/,5!9'W'('))!"KKK=F!/,5!.,?%,*.?%!/+*.?.*6!.,!*$%!-(/11!

.,5>1*&6!)&'2!*$%!(/*%!,.,%*%%,*$!*'!*$%!%/&(6!*3%,*.%*$!+%,*>&6!:[/2'&%/>@!/,5!

9'W'('))!MLLL=A!!#$%6!+',+(>5%!*$/*!.,?%,*.?%!/+*.?.*6!$/1!/!1*&',-!/11'+./*.',!3.*$!

2/&W%*!5%2/,5F!4>*!(%11!')!/!+('1%!&%(/*.',1$.0!3.*$!+(>1*%&1!.,!0&'5>+*.',A!

[/2'&%/>@!/,5!9'W'('))!:MLLL=!/,/(67%!.,?%,*.?%!/+*.?.*6!.,!*$%!IA9A!-(/11!

.,5>1*&6!'?%&!*$%!0%&.'5!"J;L!*'!"KMRA!!#$%6!>1%!0/*%,*!5/*/!).,5.,-!*$/*!*$%!

?/&./*.',!')!,%3!*%+$,'('-6!.,!*$%!-(/11!.,5>1*&6!5.5!,'*!.,+&%/1%!3$%&%!0&'5>+*.',!

%@0/,5%5!2'1*!&/0.5(6A!!d%1>(*1!1>--%1*!*$/*!.,?%,*'&1!*%,5%5!*'!/11%24(%!.,!/&%/1!

3$%&%!*$%&%!3/1!%,'>-$!.,1*.*>*.',/(!1>00'&*!*'!2/&W%*!*$%.&!.,?%,*.',1F!%?%,!.)!*$%!

5.1*/,+%!')!*$'1%!/&%/1!)&'2!0&'5>+*.',!+%,*&%1!0&%+(>5%5!.,?%,*'&1!)&'2!/+G>.&.,-!

0&'5>+*.',!%@0%&.%,+%A!!

[/2'&%/>@!/,5!9'W'('))!:MLLL=!/&->%!*$/*!.,?%,*'&1!+(>1*%&%5!3$%&%!*$%!

2/&W%*!)'&!*%+$,'('-6!*&/5%!3/1!2'&%!)>((6!5%?%('0%5A!!I1.,-!/!0&'4.*!/,/(61.1!



! "K!

4/1%5!',!D3$%*$%&!'&!,'*!/!-(/11!0/*%,*!3/1!/11.-,%5EF!*$%6!).,5!*$/*!.,?%,*.',1!

3%&%!2'&%!(.W%(6!*'!4%!/11.-,%5!.,!1'>*$%&,!Z%3!O,-(/,5F!a$.'F!/,5!'*$%&!f.5_g%1*!

1*/*%1A!!#$%!&%1>(*1!.,5.+/*%!*$/*!*$%!0&'4/4.(.*6!')!/11.-,2%,*!3/1!/11'+./*%5!3.*$!

*$%!,>24%&!')!0/*%,*1!0&%?.'>1(6!.11>%5F!/,5!3.*$!*$%!+',+%,*&/*.',!')!0/*%,*%%1!.,!

/!-.?%,!/&%/A"M!

9'W'('))!:"KJJ=!'4*/.,1!1.2.(/&!&%1>(*1!)'&!*$%!%/&(6!,.,%*%%,*$!+%,*>&6!:1%%!

#/4(%!R=A!c6!/,/(67.,-!*$%!('+/*.',!')!0/*%,*.,-!/+*.?.*6!.,!*$%!Z'&*$%/1*!)&'2!"JLR!

*'!"JU<F!$%!).,51!$.-$%&!0/*%,*.,-!&/*%1!.,!2%*&'0'(.*/,!+%,*%&1!/,5!.,!/&%/1!+('1%!*'!

/!,/?.-/4(%!3/*%&3/6A!!#$.1!0/**%&,!.1!1>00'&*%5!46!+&'11_1%+*.',/(!&%-&%11.',1!')!

0/*%,*1!0%&!+/0.*/!>1.,-!+'>,*6!+$/&/+*%&.1*.+1A!#$%!+'%)).+.%,*!',!f%*&'0'(.*/,!

1$'31!*$/*F!.,!*$%!0%&.'5!"JLR!*'!"J""F!4%.,-!('+/*%5!.,!/!2%*&'0'(.*/,!/&%/!

.,+&%/1%5!/,,>/(!0/*%,*1!0%&!2.((.',!&%1.5%,*1!46!K!:%MAM=!/1!+'20/&%5!*'!,',_>&4/,!

/&%/!:+',*&'(=A!B'3%?%&F!*$%!%))%+*!5%+(.,%5!'?%&*.2%F!)&'2!MAMLR!*'!"A"JUA!#$%!

+'%)).+.%,*1!')!*$%!*&/,10'&*/*.',!5>226!&%?%/(!/!1.-,.).+/,*F!0'1.*.?%F!&%(/*.',1$.0!

4%*3%%,!.,?%,*.?%!/+*.?.*6!/,5!('3%&_+'1*!/++%11!*'!'>*0>*!2/&W%*1A!9'W'('))!

+',+(>5%1!*$/*!*$%&%!.1!/!5.&%+*!/11'+./*.',!4%*3%%,!2/&W%*!5%2/,5!/,5!.,?%,*.?%!

/+*.?.*6A!!

!

!

!

!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"M!9%%!#/4(%!;!.,![/2'&%/>@!/,5!9'W'('))!:MLLL=A 
!



! ML!

!

#/4(%!RA!

#$%!O))%+*1!')!P'>,*6!P$/&/+*%&.1*.+1!',!N/*%,*.,-^!"JLR_"J""F!
"JMU__"JMKF!/,5!"JUL_"JU<A!

`%0%,5%,*!k/&./4(%^!['-!:8,,>/(!N/*%,*1!N%&!f.((.',!d%1.5%,*1=!

!!
"JLR_
"J""!

"JMU_
"JMK!

"JUL_
"JU<!

!"#!
!"#$%"&'$()#*!!"#$%!!"#$%

!"#$%&'(&#)'!!"#$%!!"#$%
!!

LA";U!!!
:"AM"=!

LALKU!!!
:LA;K=!

LA"J!!!!!!
:"ARJ=!

I&4/,!
_LAMRM!!!!
:_LA;S=!

_LA"KJ!!!!!!!!!!!!!!
:_LA;S=!

_LALK<!!!!!!!!!!
:_LAUJ=!

f%*&'0'(.*/,!
MAMLR!!!!!
:UAR"=!

"AJU"!!!!
:UA<R=!

"A"JU!!!!!
:MASK=!

['+/*%5!',!Z/?.-/4(%!d.?%&!'&!
P/,/(!

LA;MR!!!!!
:MAM<=!

LAR;U!!!!!
:MA"J=!

LAJ;U!!!!!
:UA"U=!

Z'*%!/,5!9'>&+%^!#$.1!*/4(%!&%0'&*1!1'2%!')!*$%!&%1>(*1!)&'2!9'W'('))X1!:"KJJ=!+&'11_1%+*.',/(!&%-&%11.',1A!#$%!
+'%)).+.%,*1!/&%!&%0'&*%5!3.*$!*_1*/*.1*.+1!.,!0/&%,*$%1%1A!#$%!'41%&?/*.',1!/&%!3%.-$*%5!46!*$%!0'0>(/*.',1!
%1*.2/*%5!)'&!*$%!2.50'.,*1!')!*$%!0%&.'51A!I&4/,!+'>,*.%1!+',*/.,%5!/!+.*6!')!/*!(%/1*!"LFLLL!&%1.5%,*1!'&!3%&%!
/5C/+%,*!*'!/!2%*&'0'(.*/,!+'>,*6!.,!"JSLA!f%*&'0'(.*/,!+'>,*.%1!+',*/.,%5!/!+.*6!')!RLFLLL!'&!-&%/*%&A!

!

8!1.2.(/&!0%&10%+*.?%!.1!0&'?.5%5!46![/2'&%/>@!/,5!9'W'('))!:"KKK=!.,!*$%.&!

/,/(61.1!')!0/*%,*!/11.-,2%,*1A!#$%6!1*>56!*$%!&%-.',/(!5.1*&.4>*.',!')!0/*%,*1!/,5!

0/*%,*!/**'&,%61F!/,5!.,+(>5%!1*/*.1*.+1!',!*$%!+/&%%&1!')!0/*%,*%%1A!`/*/!)&'2!"JJU!

1$'31!*$/*!0/*%,*!/**'&,%61!+(>1*%&%5!.,!Z%3!O,-(/,5!/,5!*$%!f.55(%!8*(/,*.+F!

3$%&%!0/*%,*.,-!&/*%1!3%&%!2>+$!$.-$%&!*$/,!%(1%3$%&%A!#$%6!*$%,!&%-&%11!0/*%,*1!

0%&!0/*%,*%%!',!&%-.',/(!/,5!1%+*'&/(!5>22.%1!:1%%!#/4(%!<=F!/,5!/(1'!+',1.5%&!

3$%*$%&!*$%!0/*%,*%%!%@0('.*%5!*$%!0/*%,*1!*$%21%(?%1!'&!1'(5!*$%2!*'!+'20/,.%1A!

#$%!&%1>(*1!.,5.+/*%!*$/*!0/*%,*%%1!3$'!/11.-,%5!*$%.&!0/*%,*1!*%,5%5!*'!&%+%.?%!

2'&%!0/*%,*1A!!8!5.10&'0'&*.',/*%!,>24%&!')!0/*%,*%%1!&%1.5%5!.,!Z%3!O,-(/,5!/,5!

*$%!f.55(%!8*(/,*.+F!3$%&%!*$%&%!3/1!/!2'&%!5%?%('0%5!2/&W%*!)'&!*%+$,'('-6A!!

N/*%,*1!0%&!0/*%,*%%!*%,5%5!*'!4%!$.-$%&!.,!*$%!%,%&-6!/,5!2/,>)/+*>&.,-!1%+*'&1A!!

#$%!0/*%,*%%!1*/*.1*.+1!/(1'!&%?%/(!*$/*!*$'1%!3$'!/11.-,%5!*$%.&!0/*%,*1!



! M"!

*%,5%5!*'!$/?%!(',-%&!+/&%%&1A![/2'&%/>@!/,5!9'W'('))!+',+(>5%!*$/*!*$%&%!.1!D/!1%()_

&%.,)'&+.,-!0&'+%11E!:"KKKF!0A!<=A!!g.*$'>*!.,*%&2%5./&.%1F!1>+$!/1!2/,/-%&1!/,5!

0/*%,*!/**'&,%61F!/!0/*%,*%%!)/+%1!/!?%&6!$.-$!+'1*!')!2/&W%*.,-!$.1!0/*%,*1F!3$.+$!

*$%,!&%5>+%1!$.1!0&'5>+*.?.*6!/,5!10%+./(.7/*.',!.,!.,?%,*.?%!/+*.?.*6A!!B.-$!0/*%,*.,-!

&/*%1!.,!/,!/&%/!*%,5%5!*'!/**&/+*!2'&%!10%+./(.7%5!1>00'&*F!3$.+$!$%(0%5!&%5>+%!

*$%1%!+'1*1A!!

#/4(%!<A!

`%*%&2.,/,*1!')!N/*%,*.,-!d/*%1!0%&!N/*%,*%%F!"J;L_"K""A!

!!
`%0%,5%,*!k/&./4(%^!['-!:N/*%,*1!83/&5%5!*'!*$%!

N/*%,*%%=!

!
"J;L_;"! "JKL_K"! "K"L_""!

d%-.',!')!N/*%,*%%^! !! !! !!

Z%3!O,-(/,5! LA""S!!!!:LALR=! LA"<R!:LALSK=! LA"JL!!!!:LALS=!

f.5!8*(/,*.+! !!LA""<!!!!:LALS=! LA"UU!:LALS=! LA"";!!!:LALU=!

g%1*!Z'&*$!P%,*&/(! _LAL;K!:LALJ=! LAL""!!!:LALR=! _LALUK!:LALS=!

9'>*$!! LALM;!!!:LAL<=! LALU;!!!:LALR=! LALMK!!!:LALS=!

g%1*! _LA"UJ!:LA""=! _LA";R!:LAL<=! _LALJK!:LALS=!

9%+*'&^! !! !! !!

O,%&-6! LALJ<!!!:LALR=! LA"JS!!!:LALR=! LA"<L!!!:LALR=!

f/,>)/+*>&.,-! LALJK!!!:LALS=! LAL";!!!:LALR=! LA"LK!!!:LALS=!

#&/,10'&*/*.',!! LAL"K!!!:LAL<=! LA"S;!!!:LALR=! LA"SS!!!:LALR=!

P',1*&>+*.',! _LALMM!:LAL<=! LAL"J!!!:LAL<=! LA"LS!!!:LAL<=!

N/*%,*!811.-,%5^! !! !! !!

811.-,%5!*'!P'20/,.%1! LA;JS!!!:LALK=! LAULS!!!:LAL<=! LAMKU!!!:LALR=!

811.-,%5!'>*!')!9*/*%! LA<LJ!!!:LA"L=! LA"<"!!!:LA"L=! LAL"R!!!:LA"R=!

Z'*%!/,5!9'>&+%^!#$.1!*/4(%!&%0'&*1!1'2%!')!*$%!&%1>(*1!)&'2![/2'&%/>@!/,5!9'W'('))V1!&%-&%11.',1!:"KKKF!#/4(%!
;=A!#$%!1*/,5/&5!%&&'&1!/&%!.,!0/&%,*$%1%1A!#$%!.,*%&+%0*!1*/,51!)'&!/,!>,/11.-,%5!/-&.+>(*>&/(!0&'+%11.,-!
0/*%,*!)&'2!/!&>&/(!+'>,*6!.,!*$%!O/1*!Z'&*$!P%,*&/(!&%-.',A!

!!



! MM!

#

!!!"#<=-#B+5%'&+*.C#D.%%-&$5#'4#!$0-$%+'$#+$#%=-#A$+%-(#9%.%-5#

a,!80&.(!"LF!";KLF!',%!$>,5&%5!/,5!).)*6!6%/&1!/)*%&!*$%!).&1*!D0/*%,*E!3/1!

.11>%5!.,!*$%!9*/*%!')!f/11/+$>1%**1!)'&!/!,%3!2%*$'5!')!2/W.,-!1/(*!:P'&*/5/F!

"KKJ=F!*$%!I,.*%5!9*/*%1!%,/+*%5!*$%!).&1*!)%5%&/(!N/*%,*!8+*A!!#$%!IA9A!0/*%,*!161*%2!

3/1!+&%/*%5!D*'!0&'2'*%!*$%!0&'-&%11!')!1+.%,+%!/,5!>1%)>(!/&*1!46!1%+>&.,-!*'!

/>*$'&1!/,5!.,?%,*'&1!*$%!%@+(>1.?%!&.-$*!*'!*$%.&!&%10%+*.?%!3&.*.,-1!/,5!

5.1+'?%&.%1E!:I,.*%5!9*/*%1!P',1*.*>*.',F!8&*.+(%!HF!{J=A!#$%!N/*%,*!8+*!')!";KL!

0&'?.5%5!0&'*%+*.',!)'&!)'>&*%%,!6%/&1A!!H*!5.5!,'*!/(('3!)'&%.-,%&1!*'!/00(6!)'&!

0/*%,*1!.,!*$%!IA9AF!/,5!.,?%,*'&1!+'>(5!,'*!/00(6!)'&!/,!%@*%,1.',A!!#$%!N/*%,*!8+*!')!

";KU!5%).,%5!*$%!+$/&/+*%&.1*.+1!')!.,?%,*.',1!%(.-.4(%!*'!4%!0/*%,*F!"U!/,5!&%2'?%5!

*$%!%@/2.,/*.',!0&'+%11]!4>*!.*!(%5!*'!%@*%,1.?%!(.*.-/*.',!2/.,(6!&%(/*%5!*'!

'&.-.,/(.*6!/,5!(/+W!')!*%+$,.+/(!5%*/.(A"S!#$%!,>24%&!')!0/*%,*1!.11>%5!.,+&%/1%5!

)&'2!U!.,!";KL!*'!;LM!.,!"JU<!:1%%!Y.->&%!"=A!!

H,!"JU<!*$%!N/*%,*!8+*!3/1!+$/,-%5!/-/.,A!!#$%!8+*!')!"JU<!&%1*'&%5!*$%!

%@/2.,/*.',!0&'+%5>&%!.,!3$.+$!/!*%+$,.+/(!%@0%&*!3/1!&%G>.&%5!*'!+$%+W!*$%!

/00(.+/*.',1!)'&!'&.-.,/(.*6!/,5!0&/+*.+/(.*6A!8,!')).+./(!N/*%,*!a)).+%!3/1!)'>,5%5F!

1%0/&/*%5!)&'2!*$%!9%+&%*/&6!')!9*/*%F!3$.+$!.20&'?%5!*$%!%)).+.%,+6!')!*$%!

/00(.+/*.',!0&'+%11A!!f'&%'?%&F!*$%!.,?%,*'&1!3%&%!&%G>.&%5!*'!0&'?.5%!.,)'&2/*.',!

/4'>*!*$%.&!.,?%,*.',1!*$/*!3/1!2/5%!0>4(.+/((6!/?/.(/4(%A!#$.1!/(('3%5!/,6',%!*'!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"U!D8,6!,%3!/,5!>1%)>(!/&*F!2/+$.,%F!2/,>)/+*>&%!'&!+'20'1.*.',!')!2/**%&!/,5!/,6!,%3!/,5!>1%)>(!
.20&'?%2%,*!',!/,6!/&*F!2/+$.,%F!2/,>)/+*>&%!'&!+'20'1.*.',!')!2/**%&AE!:N/*%,*!8+*!')!";KUF!P$A!
""F!"!9*/*A!U"J_UMU!Y%4&>/&6!M"F!";KU=!
!
"S!H*!3/1!/!161*%2!')!&%-.1*&/*.',A!H,?%,*'&1!1.20(6!&%-.1*%&%5!*$%.&!0/*%,*1F!/,5!*$%&%!3/1!,'!
.,10%+*.',!')!*$%.&!'&.-.,/(.*6!'&!/00(.+/*.',1A!:9'W'('))!"KJJ=!

!



! MU!

+$%+W!*$%!.,)'&2/*.',!3$%,!5%+.5.,-!3$%*$%&!'&!,'*!*'!0>&+$/1%!'&!&%,*!*$%!

0&'0%&*6!&.-$*A!!#$%!8+*!/(1'!/(('3%5!)'&!/,!%@*%,1.',!')!1%?%,!6%/&1F!/,5!-/?%!

)'&%.-,%&1!0%&2.11.',!*'!/00(6!)'&!0/*%,*1!.,!*$%!IA9A!!#$%!N/*%,*!8+*!')!"JU<!

.20&'?%5!*$%!IA9A!0/*%,*!161*%2F!3$.(%!.*1!*.-$*%,.,-!>0!')!*$%!%@/2.,/*.',!

0&'+%5>&%!(%5!*'!/,!.,+&%/1%!.,!*$%!&%C%+*.',!')!/00(.+/*.',1!)&'2!MLQ!*'!'?%&!RLQA!!

#$.1!+/>1%5!/,!.,.*./(!1$/&0!5%+(.,%!.,!*$%!,>24%&!')!0/*%,*1!.11>%5!:9%%!Y.->&%!"=A!

8)*%&!"JSJF!*$%!,>24%&!')!0/*%,*1!.11>%5!&%+'?%&%5!&/0.5(6A!81!Y.->&%!M!1$'31F!*$%!

5.1&>0*.',1!')!*$%!82%&.+/,!P.?.(!g/&F!*$%!N/,.+!')!"JKUF!/,5!g'&(5!g/&!HF!+/>1%5!

*%20'&/&6!5%+(.,%1!.,!0/*%,*.,-A!

!

!

!

!

!

!

!

!

!

!

!

!

!

!



! MS!

!

Y.->&%!"!

!!! !

Z'*%!/,5!9'>&+%^!#$%!5/*/!.1!'4*/.,%5!)&'2!*$%!I9N#aA!9.,+%!*$%&%!3/1!/!1.-,.).+/,*!1>&-%!5>&.,-!"JRL_"KMLF!*$%!
1+/(%!+/,,'*!'))%&!/!+(%/&!5.10(/6!')!*$%!+$/,-%1!.,!%/&(6!6%/&1A!B%,+%!H!1%0/&/*%!*$.1!0/&*!)&'2!Y.->&%!MA!!
!

Y.->&%!M!

Z'*%!/,5!9'>&+%^!1%%!Y.->&%!"A!

!

#



! MR!

#

!E"#>-'?&.@=+*.C#2$.CF5+5#'4#!$0-$%+0-#2*%+0+%F!

#$%!-%'-&/0$.+/(!5.1*&.4>*.',!')!.,?%,*.?%!/+*.?.*6!.,!*$%!IA9A!3/1!?%&6!

+',+%,*&/*%5A!!Y&'2!"JK"!*'!"KM"F!*$%!*'0!).?%!1*/*%1!/++'>,*%5!)'&!2'&%!*$/,!RLQ!

')!*$%!0/*%,*1!.11>%5F!3$.(%!*$%!4'**'2!1*/*%1!.11>%5!)%3%&!*$/,!"Q!:1%%!#/4(%!;=A!!

Z%3!j'&WF!N%,,16(?/,./F!H((.,'.1F!/,5!a$.'!3%&%!/2',-!*$%!*'0!).?%!*$&'>-$'>*!*$%!

0%&.'5F!4>*!*$%.&!1$/&%!')!*'*/(!0/*%,*1!5%+(.,%5F!3$.(%!*$%!1$/&%!')!*$%!4'**'2!).?%!

1*/*%1!.,+&%/1%5A!#$>1!.,?%,*.?%!/+*.?.*6!/*!*$%!1*/*%_(%?%(!3/1!+',?%&-.,-A!9'W'('))!

:"KJJ=!/&->%1!*$/*!.,?%,*.?%!/+*.?.*6!3/1!+('1%(6!&%(/*%5!*'!2/&W%*!5%2/,5F!/,5!

*$>1!*'!2/&W%*!0&'@.2.*6A!!B.1!&%1%/&+$!.,5.+/*%1!*$/*!/&%/1!/&'>,5!,/?.-/4(%!&.?%&1!

'&!+/,/(1!3%&%!$.-$(6!/+*.?%!.,!.,?%,*.',!5>&.,-!*$%!0%&.'5F!";KL_"JS<A!!#$%&%)'&%F!

/1!*$%!-&%/*!&/.(3/6!+',1*&>+*.',!4''2!4%-.,,.,-!.,!*$%!"JSL1!'))%&%5!2'&%!('3_

+'1*!*&/,10'&*/*.',!*'!2/C'&!2/&W%*1F!*$%!-%'-&/0$.+/(!+(>1*%&.,-!')!.,?%,*.?%!

/+*.?.*6!3/1!&%5>+%5A!!

!

!

!

!

!

!

!

!

!



! M<!

#/4(%!;A!

N/*%,*.,-!46!9*/*%F!"JK"_"KM"A!

"JK"b!#'0! Z>24%&! 9$/&%!:Q=!
"JK"b!
c'**'2!

Z>24%&! 9$/&%!:Q=!

Z%3!j'&W! UFKL;! "JAS"! g6'2.,-! U! LAL"!

N%,,16(?/,./! MF"K;! "LAUR! aW(/$'2/! <! LALU!

f/11/+$>1%**1! MF"MM! "L! 8&.7',/! K! LALS!

H((.,'.1! "FK<J! KAMJ! Z%?/5/! "L! LALR!
a$.'! "FR"U! ;A"U! H5/$'! "S! !LAL;!
#'*/(! !! RRA"J! !! !! LAM!
"KL"! !! !! !! !! !!

Z%3!j'&W!! SFLKJ! ";A"K! Z%?/5/! ;! LALU!

N%,,16(?/,./! MFJU;! ""AK! g6'2.,-! "S! LAL<!

H((.,'.1! MFSUL! "LA"K! 8&.7',/! "K! LALJ!

f/11/+$>1%**1! "FKLR! ;AKK!
Z%3!
f%@.+'!

MU! LA"!

a$.'! "F;ML! ;AMM! H5/$'! MK! LA"M!
#'*/(! !! RSAR! !! !! LAUK!
"K""! !! !! !! !! !!

Z%3!j'&W!! SF;;;! "<AL;! g6'2.,-! M<! LALK!
H((.,'.1! UF";M! "LA<;! Z%?/5/! UK! LA"U!

N%,,16(?/,./! MFK"K! KAJM! 8&.7',/! S"! LA"S!

a$.'! MFMUU! ;AR"!
Z%3!
f%@.+'!

RL! LA";!

f/11/+$>1%**1! "FJSM! <AM! `%(/3/&%! R<! LA"K!

#'*/(! !! RLAM<! !! !! LA;"!
"KM"! !! !! !! !! !!

Z%3!j'&W!! <FSRL! ";AS<! Z%?/5/! UU! LALK!

H((.,'.1! UFJKU! "LARS!
Z%3!
f%@.+'!

SL! LA""!

N%,,16(?/,./! UFMMU! JA;M! f.11.11.00.! R;! LA"R!

a$.'! MFKL<! ;AJ;! 8&.7',/! <"! LA";!
P/(.)'&,./! MFU<U! <AS! k%&2',*! <M! LA";!
#'*/(! !! RLAKJ! !! !! LA<J!

Z'*%!/,5!9'>&+%^!#$%!5/*/!+'((%+*%5!)&'2!*$%!I,.*%5!9*/*%1!8,,>/(!d%0'&*!')!*$%!P'22.11.',%&!')!N/*%,*1F!";KL_
"KS;A!
:$**0^bb+/*/('-A$/*$.*&>1*A'&-bd%+'&5bLLM"U;RSS|*60%QRcQR`p/((e(''W)'&QRcQR`pd%0'&*QML')QML*$%
QMLP'22.11.',%&QML')QMLO5>+/*.',QML)'&QML"JKLQML>,.*%5QML1*/*%1e)*p=!H*!.,+(>5%1!*$%!0/*%,*1!/,5!
5%1.-,1!.11>%5!*'!+.*.7%,1A!!

!



! M;!

#/4(%!J!&%0'&*1!0/*%,*.,-!&/*%1!%@0&%11%5!/1!0'0>(/*.',!0%&!0/*%,*!.11>%5A!!H*!

+/,!4%!1%%,!*$/*!*$%!&/,W.,-1!/&%!G>.*%!5.))%&%,*A!!c%1.5%1!f/11/+$>1%**1F!*$%!'*$%&!

)'>&!0&%?.'>1(6!$.-$%1*_&/,W%5!1*/*%1!,'!(',-%&!/00%/&!.,!*$%!*'0!).?%A!P',,%+*.+>*!

$/1!*$%!('3%1*!&/*.'!')!0'0>(/*.',!*'!0/*%,*1!.11>%5!5>&.,-!*$%!0%&.'5!)&'2!"JK"!*'!

"KM"A!!8*!*$%!4%-.,,.,-!')!*$.1!0%&.'5!*$%&%!3/1!/00&'@.2/*%(6!',%!.,?%,*'&!)'&!

%?%&6!"FLLL!0%'0(%!.,!P',,%+*.+>*F!3$.+$!$/5!4%%,!+',1.1*%,*(6!,%/&!*$%!*'0!')!*$%!

(.1*F!4>*!.*!.1!+(%/&!*$/*!*$%!1*/*%!%@0%&.%,+%5!/!+',?%&-%,+%!%))%+*!'?%&!*$%!0%&.'5A!!

#$%!,>24%&!.,+&%/1%5!)&'2!"L"J!+.*.7%,1!0%&!.,?%,*'&!.,!"JK"!*'!"URS!.,!"KM"F!/!

1.-,.).+/,*!5%+(.,%A!!#$.1!*&%,5!3/1!%@$.4.*%5!.,!/(2'1*!/((!*$%!*'0!).?%!1*/*%1F!3$.(%!

*$%!4'**'2!1*/*%1!%@0%&.%,+%5!/!1(.-$*!5%+&%/1%!.,!*$%!&/*.'!'?%&!*$%!*$.&*6_6%/&!

0%&.'5A!H*!/(1'!1$'>(5!4%!,'*%5!*$/*!*$%!4'**'2!1*/*%1!3%&%!)&'2!*$%!9'>*$A!

Y.->&%!U!1$'31!0/*%,*1!-&/,*%5!0%&!2.((.',!&%1.5%,*1!46!1*/*%!)&'2!"JK"!*'!

"KM"A!H,!"JK"!1*/*%1!.,!*$%!f.55(%!8*(/,*.+!/,5!O/1*!Z'&*$!P%,*&/(!&%-.',1!$/5!*$%!

$.-$%1*!&/*%1A!#$%6!/++'>,*%5!)'&!RLQ!')!*$%!0/*%,*1!.11>%5A!P',,%+*.+>*F!

f/11/+$>1%**1F!/,5!Z%3!j'&W!$/5!%10%+./((6!$.-$!&/*%1!')!0/*%,*.,-A!#$%!',(6!*$&%%!

1*/*%1!*$/*!0%&)'&2%5!3%((!'>*1.5%!')!*$%1%!&%-.',1!3%&%!f',*/,/F!P'('&/5'F!/,5!

P/(.)'&,./A!!#$%&%!3/1F!$'3%?%&F!/!1.-,.).+/,*!.,+&%/1%!.,!0/*%,*.,-!/+*.?.*6!.,!*$%!

g%1*!4%*3%%,!"K""!/,5!"KM"A!!H,!*$%!3%1*F!*$%!&/*.'!')!*$%!0'0>(/*.',!0%&!0/*%,*!

5%+&%/1%5!)&'2!<F<"U!.,!"JK"!*'!UFR"R!.,!"KM"A!8(*$'>-$!0/*%,*.,-!.,+&%/1%5!

%10%+./((6!.,!P/(.)'&,./F!H((.,'.1F!a$.'F!/,5!g/1$.,-*',F!.,?%,*.?%!/+*.?.*6!&%2/.,%5!

+',+%,*&/*%5!.,!*$%!Z'&*$%/1*A!!!!

!

!



! MJ!

#/4(%!JA!

N'0>(/*.',!*'!O/+$!N/*%,*!T&/,*%5!/,5!N/*%,*!0%&!f.((.',!d%1.5%,*1F!"JK"_"KM"A!

"JK"b!#'0!
a,%!*'!
%?%&6!

N/*%,*!0%&!
f.((.',!

"JK"b!
c'**'2!

a,%!*'!
%?%&6!

N/*%,*!
0%&!

f.((.',!

P',,%+*.+>*! "FL"J! KJM!
9'>*$!
P/&'(.,/!

MUFSKM! SU!

f/11/+$>1%**1! "FLRR! KS;!
Z'&*$!
P/&'(.,/!

M"FMJJ! S;!

d$'5%!H1(/,5! "F"K"! JSL! f.11.11.00.! MLFS<K! SJ!

Z%3!i%&1%6! "FRLR! <<S! g6'2.,-! MLFMUR! SK!

Z%3!j'&W!! "FRUR! <R"! 8(/4/2/! "JFSR;! RS!

IA9A!/?%&/-%! !! !! !! UFRL<! MJR!
"KL"! !! !! !! !! !!

P',,%+*.+>*! "F"KJ! JUS!
9'>*$!
P/&'(.,/!

MJFR";! UR!

f/11/+$>1%**1! "FS;M! <;K! 8(/4/2/! MMFULL! SR!

Z%3!i%&1%6! "FR;M! <U<!
Z'&*$!
P/&'(.,/!

"JFUJ<! RS!

d$'5%!H1(/,5! "FRJ"! <UU! f.11.11.00.! "JFLUJ! RR!

P'('&/5'! "F;"J! RJM! T%'&-./! "SFJ;S! <;!

IA9A!/?%&/-%! !! !! !! UF;LR! M;L!

"K""! !! !! !! !! !!

P',,%+*.+>*! "FU"K! ;RJ!
9'>*$!
P/&'(.,/!

MUFU"S! SU!

P/(.)'&,./! "FR"<! ;MM! f.11.11.00.! "RFKLS! <U!
P'('&/5'! "F<;R! RK;! 8(/4/2/! "UF"";! ;<!

d$'5%!H1(/,5! "F;MU! RJL! #%,,%11%%! "MFSJS! JL!

H((.,'.1! "F;;J! R<M! 8&W/,1/1! ""F<<U! J<!
IA9A!/?%&/-%! !! !! !! UFSRL! MKL!

"KM"! !! !! !! !! !!

P',,%+*.+>*! "FURS! ;UK! f.11.11.00.! U"FS"S! UM!

P/(.)'&,./! "FSRL! <KL!
9'>*$!
P/&'(.,/!

M"FLS<! SJ!

Z%3!i%&1%6! "FR"<! <RK! 8&W/,1/1! "KFLS<! RU!

Z%3!j'&W!! "F<"L! <M"!
Z'&*$!
P/&'(.,/!

";FMKM! RJ!

H((.,'.1! "F<<<! <LL! 8(/4/2/! ";FL"<! RK!
IA9A!/?%&/-%! !! !! !! UFULM! ULU!

Z'*%!/,5!9'>&+%^!#$%!5/*/!.1!)&'2!*$%!>%)."/+9.*."5+?%%7*'+@"A&3.+&4+.$"+8&11)55)&%"3+&4+2*."%.5B+CDEFGCEHDA!
N/*%,*!0%&!2.((.',!&%1.5%,*1!.1!+/(+>(/*%5!4/1%5!',!*$%!&/*.'!')!0'0>(/*.',!*'!%/+$!0/*%,*!-&/,*%5!.,!%/+$!1*/*%A!



! MK!

Y.->&%!U!

T%'-&/0$.+/(!f/00.,-!')!*$%!d/*.'!')!N/*%,*!T&/,*%5!0%&!f.((.',!d%1.5%,*1

!

!



! UL!

!

!

!

Z'*%!/,5!9'>&+%^!#$%!2/0!.1!5&/3,!/++'&5.,-!*'!0/*%,*1!-&/,*%5!0%&!2.((.',!')!&%1.5%,*1F!,'*!.,+(>5.,-!Y('&.5/A!
#$%!5/&W%1*!+'('&!5%,'*%1!*$%!&%-.',!3.*$!*$%!$.-$%1*!&/*.'A!9'>&+%^!1%%!#/4(%!JA!
!
!

!

!

!

!



! U"!

#/4(%!K!
N/*%,*.,-!46!d%-.',F!"JK"_"KM"A!

"JK"! Z>24%&!
9$/&%!
:Q=!

N'0>(/*.',!
0%&!N/*%,*!

"KL"! Z>24%&!
9$/&%!
:Q=!

N'0>(/*.',!
0%&!N/*%,*!

f.55(%!
8*(/,*.+!

;FL<S! UUAM! "FJ""!
f.55(%!
8*(/,*.+!

JF"UU! USA"! "FJRR!

O/1*!
Z'&*$!
+%,*&/(!

RFUMK! MRA"! MFJS"!
O/1*!
Z'&*$!
+%,*&/(!

<FLK;! MRA<! UFL<U!

Z%3!
O,-(/,5!

UFSJ<! "<AS! MF;<U!
Z%3!

O,-(/,5!
UFM;"! "UA;! MFJ<K!

9'>*$! MF"SK! "LA"! ""FUK"! 9'>*$! MFS"K! "LAM! ""F;JU!

g%1*!
Z'&*$!
P%,*&/(!

MF"L"! KAK! RFLLJ!
g%1*!
Z'&*$!
P%,*&/(!

MFUS"! KAJ! RF<UU!

g%1*! "FLJJ! RA"! <F<"U! g%1*! "FR;<! <A<! SF;RU!

"K""! !! !! !! "KM"! !! !! !!

f.55(%!
8*(/,*.+!

KFLR<! ULAR! MF"UU!
f.55(%!
8*(/,*.+!

""F;RR! U"AJ! "FKSS!

O/1*!
Z'&*$!
+%,*&/(!

;FJ<K! M<AR! MF;US!
O/1*!
Z'&*$!
+%,*&/(!

"LF"R"! M;AR! MFSSJ!

9'>*$! UFUKM! ""AS! KF;M"! g%1*! SFUU"! ""A;! UFR"R!

Z%3!
O,-(/,5!

UFMJ<! ""A"! UFRSM! 9'>*$! UF<RR! KAK! ""F<R;!

g%1*! UF"JS! "LA;! UFSRJ!
Z%3!

O,-(/,5!
UFRKJ! KA;! UF<UL!

g%1*!
Z'&*$!
P%,*&/(!

MFKSS! KAK! SFMMR!
g%1*!
Z'&*$!
P%,*&/(!

UFSRJ! KAS! SFUR<!

Z'*%!/,5!9'>&+%^!#$%!&%-.',/(!+(/11.).+/*.',1!/&%!4/1%5!',!*$%!P%,1>1!')!"K"L!I&4/,!/,5!d>&/(!N'0>(/*.',!
%@+%0*!,'!B/3/..!8(/1W/!.,!g%1*A!9'>&+%^!1%%!#/4(%!JA!!

#

#

#

#

#

#



! UM!

E"#:G@C.+$+$?#!$0-$%+'$;#<=-#!H@.*%#'4#:()*.%+'$#

H,!*$.1!1%+*.',F!H!%@0('&%!*$%!.20/+*!')!%5>+/*.',!',!0/*%,*.,-!/+*.?.*6!46!

+'20/&.,-!0/*%,*.,-!&/*%1!/+&'11!1*/*%1!'?%&!*$%!0%&.'5!"KLL!*'!"KMLA!#$%!a[9!

2'5%(!.1!/1!)'(('31^!

['-+A*."%.+I+J+n+KC+('-+$)($+5#$&&'!n+KL+('-+7%)-"35).M+n+KN+('-+3*)'3&*/++++++++++++++++++++++++++++++

n+KH+('-+1*%74*#.73)%(+n!KO+9&7.$+n!tF!3.*$!t!}!Z:LF~M=A!!!!!!!:"=+

3$%&%!A*."%.!.1!,>24%&!')!0/*%,*1!0%&!2.((.',!&%1.5%,*1]!"/7#*.)&%!.1!*$%!,>24%&!')!

2/(%!1*>5%,*1!%,&'((%5!/1!/!1$/&%!')!*$%!1+$''(_/-%!0'0>(/*.',A!#'!/(('3!)'&!*$%!

%,*&6!')!1*>5%,*1!.,*'!*$%!(/4'>&!)'&+%!*$%1%!%,&'((2%,*!&/*%1!/&%!(/--%5!46!*%,!

6%/&1A"R!>%)-"35).M!&%0&%1%,*1!*%&*./&6!%5>+/*.',F!/,5!+',1.1*1!')!*$%!,>24%&!')!

0&%0/&/*'&6F!+'((%-./*%F!/,5!-&/5>/*%!1*>5%,*1!/1!/!1$/&%!')!*$%!0'0>(/*.',!/-%5!"K_

MMA!@*)'3&*/+.1!*$%!2.(%/-%!.,!%/+$!1*/*%A!P*%74*#.73)%(!.1!*$%!1$/&%!')!*$%!(/4'>&!

)'&+%!.,!*$%!2/,>)/+*>&.,-!1%+*'&A!8!5>226!?/&./4(%!)'&!1*/*%1!.,!*$%!9'>*$!.1!

.,+(>5%5A!Y'&!5%*/.(1!1%%!*$%!/00%,5.@A"<!

#$%!&%1>(*1!/&%!&%0'&*%5!.,!#/4(%!"LA!!#$%&%!.1!/!1*&',-!/11'+./*.',!4%*3%%,!

*%&*./&6!%5>+/*.',!/,5!.,?%,*.?%!/+*.?.*6A!#$%!+'%)).+.%,*!)'&!"KLL!.1!LAM"F!1.-,.).+/,*!

/*!*$%!RQ!(%?%(A!#$%!+'%)).+.%,*!.1!1.2.(/&!.,!"K"L!4>*!.,+&%/1%1!*'!LAR<!.,!"KMLA!#$%!

&%/1',!)'&!*$%!-&%/*%&!%))%+*!')!*$.1!?/&./4(%!2/6!$/?%!4%%,!5>%!*'!*$%!.,+&%/1%!.,!*$%!

,>24%&!')!%,-.,%%&.,-!0&')%11.',/(1A!H,!"K"UF!%,-.,%%&.,-!4%+/2%!*$%!1%+',5!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"R!O5>+/*.',/(!/**/.,2%,*!')!*$%!3'&W)'&+%!3'>(5!4%!/!4%**%&!2%/1>&%F!4>*!*$%!1$/&%!')!*$%!1*>5%,*1!
%,&'((%5!3/1!?%&6!+('1%!*'!*$/*!,>24%&A!Y'&!%@/20(%F!T'(5.,!/,5!\/*7!:MLLJF!0A!UM=!0&'?.5%!*$%!
)&/+*.',!')!*$%!0'0>(/*.',!3.*$!"M!*'!"<!6%/&1!%5>+/*.',/(!/**/.,2%,*!.,!"K"R!.,!*$%!IA9A!/,5!H'3/A!
#$%.&!3%.-$*%5!/?%&/-%1!/&%!LALUR!/,5!LALSS!&%10%+*.?%(6F!3$.+$!/&%!?%&6!+('1%!*'!*$%!1$/&%!.,!*$.1!
1*>56F!LALU;!.,!*$%!IA9A!/,5!LALS;!.,!H'3/!.,"KLLA!!
!
"<!H!/(1'!.,+(>5%5!*$%!1$/&%!')!*$%!>&4/,!0'0>(/*.',F!4>*!.*!.1!1*&',-(6!+'&&%(/*%5!3.*$!2/,>)/+*>&.,-!
:LAJ"!.,!"KLLF!LA;J!.,!"K"LF!/,5!LA;J!.,!"KML=]!/,5!1'!.*!.1!5&'00%5A!!
!



! UU!

(/&-%1*!2/C'&!.,!*%&21!')!5%-&%%1!-&/,*%5!:O5%(1*%.,!MLLKF!0A!ML"=A!#$%!+'%)).+.%,*!

',!$.-$!1+$''(!%5>+/*.',!5'%1!,'*!1$'3!/!1.-,.).+/,*!%))%+*A!#$%1%!&%1>(*1!/&%!

+',1.1*%,*!3.*$!P$.!/,5!m./,!:ML"L=F!3$.+$!1$'31!*$/*!P$.,%1%!*%&*./&6!%5>+/*.',!

$/5!/!1*&',-%&!%))%+*!',!0/*%,*.,-!*$/,!$.-$!1+$''(A";!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!H*!.1!,'*%3'&*$6!*$/*!*$%!&/.(3/6!2.(%/-%!?/&./4(%!$/1!/!1.-,.).+/,*!%))%+*!',!

0/*%,*.,-!/+*.?.*6A!#$.1!&%1>(*!.1!+',1.1*%,*!3.*$!*$%!9'W'('))X1!:"KJJ=!).,5.,-!*$/*!

/++%11.4.(.*6!*'!2/&W%*1!.1!.20'&*/,*A!9'W'('))!1$'3%5!*$/*!.,!*$%!%/&(6!,.,%*%%,*$!

+%,*>&6!4%.,-!('+/*%5!',!/!,/?.-/4(%!&.?%&!'&!+/,/(!$/5!/!0'1.*.?%!/,5!1*/*.1*.+/((6!

1.-,.).+/,*!&%(/*.',!3.*$!0/*%,*.,-!/+*.?.*6A!f6!&%1>(*1!'))%&!)>&*$%&!1>00'&*!*$/*!

.,?%,*.?%!/+*.?.*6!.1!&%(/*%5!*'!2/&W%*!5%2/,5A!Z'*!1>&0&.1.,-(6F!*$%!1$/&%!')!*$%!

2/(%!(/4'>&!)'&+%!.,!*$%!2/,>)/+*>&.,-!1%+*'&!.1!1*&',-(6!/11'+./*%5!3.*$!0/*%,*.,-!

/+*.?.*6F!+',1.1*%,*!3.*$!9'W'('))X1!&%1>(*1A!

!

!

!

!

!

!

!

!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
";!H!/(1'!*%1*%5!*$%!%))%+*!')!$.-$!1+$''(!/,5!>,.?%&1.*6!>1.,-!/!*3%,*6_6%/&!(/-A!#$%!&%1>(*1!/&%!,'*!
1.-,.).+/,*A!!

!



! US!

#/4(%!"L!

`%*%&2.,/,*1!')!N/*%,*.,-!d/*%1F!"KLL_"KML!

!! "KLL! "K"L! "KML!

!B.-$!9+$''(! LALR:LA""=! LAL;:LA"L=! _LASM!:LA"K=!

!I,.?%&1.*6! LAM"oo!:LA""=! LAMUo!:LA"U=! LAR<oo:LAMS=!

d/.(3/6!f.(%/-%! LA"Uo!:LAL;=! LALJo!:LAL;=! LA"Mo!:LAL<=!

f/,>)/+*>&.,-! LAKUooo!:LA"R=! LAM;ooo!:LA"L=! LAJRooo!:LA";=!

9'>*$! _LAMLooo!:LALJ=! _LAUMooo:LAL;=! _LAMUooo!:LALK=!

H,*%&+%0*! LARK:LAU;=! "AKooo:LAU"=! LAR":LASU=!

d_1G>/&%5! LA;J! LAJU! LA;J!
85C!d_1G>/&%5! LA;<! LAJL! LA;R!

Z'*%1!/,5!9'>&+%1^!`%0%,5%,*!?/&./4(%!.1!*$%!0/*%,*!.11>%5!0%&!2.((.',!&%1.5%,*1!.,!%/+$A!9*/,5/&5!%&&'&1!
/&%!.,!*$%!0/&%,*$%1%1A!P'%)).+.%,*!%1*.2/*%1!/&%!&%0'&*%5!3.*$!oF!ooF!/,5!ooo!.,5.+/*.,-!"LQF!RQF!/,5!"Q!
1.-,.).+/,+%!(%?%(1!&%10%+*.?%(6A!9'>*$!.,+(>5%1^!`%(/3/&%F!f/&6(/,5F!`.1*&.+*!')!P'(>24./F!k.&-.,./F!g%1*!
k.&-.,./F!Z'&*$!P/&'(.,/F!9'>*$!P/&'(.,/F!T%'&-./F!Y('&.5/F!\%,*>+W6F!#%,,%11%%F!8(/4/2/F!f.11.11.00.F!
8&W/,1/1F!['>.1./,/F!aW(/$'2/F!/,5!#%@/1A!9'>&+%^!1%%!800%,5.@A!

!

H,!+',+(>1.',F!*$%!a[9!&%-&%11.',!%@$.4.*1!/!1.-,.).+/,*!/,5!0'1.*.?%!

&%(/*.',1$.0!4%*3%%,!*%&*./&6!%5>+/*.',!/,5!.,?%,*.',A!#$%&%!.1!/(1'!/!1*&',-!%))%+*!

')!&/.(&'/5!2.(%/-%!/,5!*$%!2/,>)/+*>&.,-!(/4'>&!)'&+%F!3$.+$!/&%!'*$%&!)%/*>&%1F!

3$.+$!+'.,+.5%1!3.*$![/2'&%/>@!/,5!9'W'('))!:"KKKF!MLLL=A!!

!

E!"#8'$*C)5+'$#

#$.1!0/0%&!$/1!.,?%1*.-/*%5!*$%!5%*%&2.,/,*1!')!.,?%,*.?%!/+*.?.*6F!/,5!$/1!

/55&%11%5F!.,!0/&*.+>(/&F!*$%!G>%1*.',!')!3$%*$%&!'&!,'*!%5>+/*.',!1*.2>(/*%1!

.,?%,*.',A!!a*$%&!1+$'(/&1!$/?%!)'>,5!*$/*!%5>+/*.',!$/1!/!0'1.*.?%!%))%+*!',!



! UR!

.,,'?/*.?%!/+*.?.*6A!!#'.?/,%,!/,5!k//,/,%,!:ML""=!>1%!/,!.,1*&>2%,*/(!/00&'/+$F!

).,5.,-!*$/*!/!>,.?%&1.*6!%,-.,%%&.,-!5%-&%%!.,+&%/1%1!*$%!(.W%(.$''5!')!.,?%,*.',!46!

MUQ!*'!ULQA!!8W$2%5C','?!:ML"L=!).,51!*$/*!%20('6%%!%5>+/*.',!(%?%(1!$/?%!/!

1.-,.).+/,*!.20/+*!',!).&21X!.,,'?/*.?%!/+*.?.*.%1!.,!*&/,1.*.',/(!%+','2.%1F!1>+$!/1!

B>,-/&6F!9('?%,./F!/,5!#>&W%6A!!B%!/(1'!+',1*&>+*1!/!+'1*_4%,%).*!2'5%(!1$'3.,-!*$%!

2%+$/,.+1!')!$'3!/!).&2X1!+$/&/+*%&.1*.+1!+/,!/))%+*!.*1!&%1%/&+$!/,5!5%?%('02%,*!

/+*.?.*6A!P$.!/,5!m./,!:ML"L=!%20('6!P$.,%1%!0&'?.,+./(!5/*/F!/,5!/(1'!).,5!/!1*&',-!

&%(/*.',!4%*3%%,!%5>+/*.',!/,5!.,?%,*.',A!!H20'&*/,*(6F!*$%6!).,5!*$/*!*%&*./&6!

%5>+/*.',!$/1!/!1*&',-%&!%))%+*!',!.,?%,*.',!*$/,!1%+',5/&6!%5>+/*.',A![/2'&%/>@!

/,5!9'W'('))X1!1*>5.%1!1$'3!*$/*!2/&W%*!5%2/,5!/(1'!/))%+*1!&%-.',/(!.,,'?/*.?%!

/+*.?.*6A!

f'*.?/*%5!46!*$%1%!1*>5.%1F!H!%1*.2/*%5!/,!a[9!2'5%(!*$/*!.,+(>5%1!1*/*%_(%?%(!

2%/1>&%1!')!$.-$!1+$''(!/,5!>,.?%&1.*6!%5>+/*.',A!H!/(1'!.,+(>5%!&/.(&'/5!2.(%/-%!/1!

/,!.,5.+/*.',!')!/++%11!*'!2/&W%*1A!#$%!&%1>(*1!1>00'&*!*$%!0&%?.'>1!3'&W!*$/*!

%5>+/*.',!+/,!1.-,.).+/,*(6!.,+&%/1%!*$%!0/*%,*.,-!&/*%1F!/,5!*$/*!0/*%,*.,-!.1!/(1'!

&%(/*%5!*'!*$%!/?/.(/4.(.*6!')!*&/,10'&*/*.',A!#$.1!1*>56F!3$.+$!%20('61!/!1'2%3$/*!

5.))%&%,*!$.1*'&.+/(!5/*/!*'!5%*%&2.,%!*$%!)/+*'&1!/))%+*.,-!.,,'?/*.',F!/1!2%/1>&%5!

46!0/*%,*!&%+'&51F!0&'?.5%1!1>00'&*!)'&!'*$%&!1*>5.%1!.,!*$%!(.*%&/*>&%A!!

!

#

#

#

#

#

#

#

#



! U<!

2@@-$(+G!

#$%!0/*%,*!5/*/!.1!)&'2!*$%+>%)."/+9.*."5+?%%7*'+@"A&3.+&4+.$"+8&11)55)&%"3+

&4+2*."%.5B+CEFFGCELFA!H*!.,+(>5%1!*$%!0/*%,*1!/,5!5%1.-,1!*$/*!3%&%!-&/,*%5A!H,!*$%!

2'5%(F!*$%!5%0%,5%,*!?/&./4(%!.1!*$%!('-/&.*$2!')!0/*%,*1!.11>%5!0%&!2.((.',!

&%1.5%,*1A!!6)($+5#$&&'!.1!2%/1>&%5!/1!2/(%!1*>5%,*1!.,!0>4(.+!/,5!0&.?/*%!$.-$!

1+$''(1F!/,5!7%)-"35).M!.1!*$%!,>24%&!')!0&%0/&/*'&6F!+'((%-./*%!/,5!-&/5>/*%!2/(%!

1*>5%,*1!.,!>,.?%&1.*.%1!/,5!*%+$,'('-6!1+$''(1!.,!%/+$!1*/*%F!%/+$!/1!/!1$/&%!')!*$%!

+'&&%10',5.,-!0'0>(/*.',A!#$%!%5>+/*.',!5/*/!.1!)&'2!*$%+?%%7*'+@"A&3.+&4+.$"+

8&11)55)&%"3+&4+0/7#*.)&%B+CQEFGCELFA!!H!5.?.5%5!*$%!,>24%&!')!2/(%!1*>5%,*1!.,!

$)($+5#$&&'!46!*$%!2/(%!0'0>(/*.',!/-%5!"S_"J!.,!%/+$!1*/*%F!/,5!*$%!,>24%&!')!2/(%!

1*>5%,*1!.,!*$%!7%)-"35).M!+/*%-'&6!46!*$%!2/(%!0'0>(/*.',F!"K_MMA!d/.(3/6!2.(%/-%!.1!

'4*/.,%5!)&'2!!$"+9.*.)5.)#*'+?;5.3*#.+&4+.$"+>%)."/+9.*."5B+CEFFGCELFA!f/,>)/+*>&.,-!

1*/,51!)'&!*$%!1$/&%!')!(/4'>&!)'&+%!.,!2/,>)/+*>&.,-!1%+*'&!/1!5%&.?%5!)&'2!*$%!

8"%575A!

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

!



! U;!

7+IC+'?&.@=F!
!
8W$2%5C','?F!8(.1$%&A!ML"LA!DO5>+/*.',F!*&/.,.,-F!.,,'?/*.',__%?.5%,+%!)&'2!

*&/,1.*.',!%+','2.%1AE!N$`!5.11F!N/&5%%!d/,5!T&/5>/*%!9+$''(A!
$**0^bb333A&/,5A'&-b+',*%,*b5/2b&/,5b0>41b&-1�5.11%&*/*.',1bML"Lbd8
Z`�dT9`M<SA05)!

!
8(+$./,F!8&2%,A!"K<UA!Dd%(./4.(.*6!')!0&'-&%11!+>&?%1!.,!/.&)&/2%!0&'5>+*.',AE!

0#&%&1".3)#*B!U":S=^!<;K_KUA!
!
8&&'3F!\%,,%*$!iA!"K<MA!D#$%!%+','2.+!.20(.+/*.',1!')!(%/&,.,-!46!5'.,-AE!!$"+

@"-)"R+&4+0#&%&1)#+9.7/)"5B!MK!:U=^!"RR_;UA!
!
P'&*/5/F!i/2%1A!"KKJA!@)5"+&4+.$"+S%&R'"/("+T&3<"3U!a@)'&5^!c>**%&3'&*$_

B%.,%2/,,A!
!
O5%(1*%.,F!f.+$/%(A!MLLKA!D#$%!N&'5>+*.',!')!O,-.,%%&1!.,!Z%3!j'&W!P'((%-%1!/,5!

I,.?%&1.*.%1F!"JLL_"KRL^!9'2%!Z%3!`/*/EA+671*%+#*A).*'+*%/+)%5.).7.)&%5V+?+
'&%(+37%+-)"RB+%5A!`/?.5!O(*.1F!Y&/,W![%3.1F!/,5!\%,,%*$![%%!9'W'('))A!Z%3!
j'&W^!P/24&.5-%!I,.?%&1.*6!N&%11^!";K_MS;A!

!
Y/>(W,%&F!B/&'(5!I,5%&3''5A!"KR"A!!$"+/"#')%"+&4+'*)55"W+4*)3"B+CQEDGCECDU!Z%3!

j'&W^!d.,%$/&*A!
!
Y&.%1%,F!N%*%&!BAF!/,5!`/,,6!f.((%&A!"KJSA!D8![',-.*>5.,/(!9*>56!')!*$%!P'&0'&/*%!

[.)%!P6+(%AE!P*%*("1"%.+9#)"%#"!UL!:"L=^!""<"_JUA!
!
T'&5',F!d'4%&*!iA!MLLMA!D#$%!I,.*%5!9*/*%1EA!!"#$%&'&()#*'+,%%&-*.)&%+*%/+0#&%&1)#+

2"34&31*%#"U+%5F!c%,,!9*%.(F!`/?.5!TA!k.+*'&F!d.+$/&5!dA!Z%(1',F!/,5!P'>,+.(!',!
Y'&%.-,!d%(/*.',1A!a@)'&5^!N&.,+%*',!I,.?%&1.*6!N&%11A!

!
T'(5.,F!P(/>5./F!/,5![/3&%,+%!YA!\/*7A!MLLJA!!$"+@*#"+;".R""%+0/7#*.)&%+*%/+

!"#$%&'&(MU!P/24&.5-%^!#$%!c%(W,/0!N&%11!')!B/&?/&5!I,.?%&1.*6!N&%11A!
!
T'(5.,F!P(/>5./F!/,5![/3&%,+%!YA!\/*7A!MLLKA!Dg$6!*$%!I,.*%5!9*/*%1![%5!.,!

O5>+/*.',^![%11',1!)&'2!9%+',5/&6!9+$''(!O@0/,1.',F!"K"L!*'!"KSLAE+671*%+
#*A).*'+*%/+)%5.).7.)&%5V+?+'&%(+37%+-)"RB+%5A!`/?.5!O(*.1F!Y&/,W![%3.1F!/,5!
\%,,%*$![%%!9'W'('))A!Z%3!j'&W^!P/24&.5-%!I,.?%&1.*6!N&%11^!";K_MS;A!

!!
\>7,%*1F!9.2',A!"K<MA!�H,?%,*.?%!8+*.?.*6^!N&'4(%21!')!`%).,.*.',!/,5!

f%/1>&%2%,*�A!!$"+@*."+*%/+X)3"#.)&%+&4+,%-"%.)-"+?#.)-).MV+0#&%&1)#+*%/+
9&#)*'+Y*#.&35F!%5A!I,.?%&1.*.%1_Z/*.',/(!c>&%/>A!IfH^!"K!_!RMA!
$**0^bb333A,4%&A'&-b4''W1b>,.?<M_"!

!



! UJ!

[/2'&%/>@F!Z/'2.!dAF!/,5!\%,,%*$![A!9'W'('))A!MLLLA!D#$%!T%'-&/0$6!')!H,?%,*.',!.,!
*$%!82%&.+/,!T(/11!H,5>1*&6F!"J;L_"KMRAE!!$"+Z&73%*'+&4+0#&%&1)#+6)5.&3M!<L!
:U=^!;LL_MKA!

!
[/2'&%/>@F!Z/'2.!dAF!/,5!\%,,%*$![A!9'W'('))A!"KKKA!DH,?%,*.?%!/+*.?.*6!/,5!*$%!

2/&W%*!)'&!*%+$,'('-6!.,!*$%!I,.*%5!9*/*%1F!"JSL_"KMLEA+Z/*.',/(!c>&%/>!')!
O+','2.+!d%1%/&+$A!
$**0^bb333A,4%&A'&-b0/0%&1b3;"L;A05)|,%3�3.,5'3p"!

!
a&-/,.7/*.',!)'&!O+','2.+!P'_'0%&/*.',!/,5!`%?%('02%,*!:"KK;=F!23&A&5"/+

[7)/"')%"5+4&3+8&''"#.)%(+*%/+,%."3A3".)%(+!"#$%&'&()#*'+,%%&-*.)&%+X*.*+\+].$"+

^5'&+P*%7*'_U!N/&.1A!!
!
N&.*+$/&5F!8(/,A!"K<KA!D9*/*.1*.+/(!c.4(.'-&/0$6!'&!c.4(.'2%*&.+1|EA!Z&73%*'+&4+

X&#71"%.*.)&%F!MR:S=^!USJ_SKA!
!
m./,F!l./'6%F!/,5!g%.!P$.A!ML"LA!D#$%!d'(%!')!O5>+/*.',!.,!d%-.',/(!H,,'?/*.',!

8+*.?.*.%1^!90/*./(!O?.5%,+%!)&'2!P$.,/AE!Z&73%*'+&4+.$"+?5)*+2*#)4)#+0#&%&1M!
"R!:S=^!UK<_S"KA!

!
9.%4%&*F!B'&1*!/,5!9*'(0%F!f.+$/%(A!MLLMA!DT%&2/,6EA!!"#$%&'&()#*'+)%%&-*.)&%+*%/+

"#&%&1)#+A"34&31*%#"A!%5F!c%,,!9*%.(F!`/?.5!TA!k.+*'&F!d.+$/&5!dA!Z%(1',F!/,5!
P'>,+.(!',!Y'&%.-,!d%(/*.',1A!a@)'&5^!N&.,+%*',!I,.?%&1.*6!N&%11^!""M_S;A!

!
92.*$F!85/2A!";;<A!P/,,/,F!O53.,F!%5A!?%+,%`7)3M+)%.&+.$"+a*.73"+*%/+8*75"5+&4+.$"+

T"*'.$+&4+a*.)&%5!R*$!%5.*.',![',5',^!f%*$>%,!e!P'AF![*5A!!
!
9'W'('))F!\%,,%*$![A!"KJJA!DH,?%,*.?%!8+*.?.*6!.,!O/&(6!H,5>1*&./(!82%&.+/^!O?.5%,+%!

)&'2!N/*%,*!d%+'&51F!";KL_"JS<AE!Z&73%*'+&4+0#&%&1)#+6)5.&3M!SJ!:S=^!J"U_RLA!
!
9*%.(F!c%,,F!`/?.5!TA!k.+*'&F!d.+$/&5!dA!Z%(1',F!/,5!P'>,+.(!',!Y'&%.-,!d%(/*.',1A!

MLLMA!!"#$%&'&()#*'+)%%&-*.)&%+*%/+"#&%&1)#+A"34&31*%#"A!a@)'&5^!N&.,+%*',!
I,.?%&1.*6!N&%11A!

!
#'.?/,%,F!a**'F!/,5!['**/!k//,/,%,A!ML""A!DO5>+/*.',!/,5!.,?%,*.',AE+802@+

X)5#755)&%+2*A"35!`NJRU;A!
$**0^bb333A%+',AW>(%>?%,A4%b0>4(.+b,"LL;<b#'.?/,%,�k//,/,%,�PONd`N
JRU;cA05)!

!
I,.*%5!9*/*%1A!`%0/&*2%,*!')!*$%!H,*%&.'&F!P%,1>1!a)).+%A!"JKLA!D8-%1!')!*$%!

8--&%-/*%!N'0>(/*.',F!P(/11.).%5!46!9%@F!T%,%&/(!Z/*.?.*6F!/,5!P'('&F!46!9*/*%1!
/,5!#%&&.*'&.%1EA!@"A&3.+&%+2&A7'*.)&%+&4+.$"+>%)."/+9.*."5+0'"-"%.$+8"%575B+
2*3.+,,U!g/1$.,-*',F!`P^!TANAaA!

!
I,.*%5!9*/*%1A!c>&%/>!')!*$%!P%,1>1A!"KLLA!D8-%1!')!*$%!8--&%-/*%!N'0>(/*.',F!

P(/11.).%5!46!9%@F!T%,%&/(!Z/*.?.*6F!/,5!P'('&F!46!9*/*%1!/,5!#%&&.*'&.%1EA!



! UK!

DN%&+%,*/-%!')!f/(%1!O,-/-%5!.,!O/+$!P(/11!')!a++>0/*.',1!')!#'*/(!Y%2/(%1!
"L!j%/&1!')!8-%!/,5!a?%&!O,-/-%5!.,!T/.,)>(!a++>0/*.',1F!46!9*/*%1!/,5!
#%&&.*'&.%1!8&&/,-%5!-%'-&/0$.+/((6EA!!R"'4.$+8"%575+&4+.$"+>%)."/+9.*."5V+
CEFFB+b&'71"+,,+2&A7'*.)&%+2*3.+,,U!g/1$.,-*',F!`P^!TANAaA!

!
I,.*%5!9*/*%1A!c>&%/>!')!*$%!P%,1>1A!"K"LA!D8-%1!')!*$%!8--&%-/*%!N'0>(/*.',F!

P(/11.).%5!46!9%@F!T%,%&/(!Z/*.?.*6F!/,5!P'('&F!46!9*/*%1!/,5!#%&&.*'&.%1EA!DN%&!
P%,*!`.1*&.4>*.',F!46!9%@F!')!N%&1',1!"L!j%/&1!')!8-%!/,5!a?%&!O,-/-%5!.,!
O/+$!T%,%&/(!`.?.1.',!')!a++>0/*.',1F!c6!`.?.1.',1!/,5!9*/*%1EA!!$)3.""%.$+
8"%575+&4+.$"+>%)."/+9.*."5V+CEFFB+b&'71"+,+*%/+b&'71"+,b+2&A7'*.)&%U!
g/1$.,-*',F!`P^!TANAaA!

!
I,.*%5!9*/*%1A!c>&%/>!')!*$%!P%,1>1A!"KMLA!D8-%1!')!*$%!8--&%-/*%!N'0>(/*.',F!

P(/11.).%5!46!9%@F!T%,%&/(!Z/*.?.*6F!/,5!P'('&F!46!9*/*%1!/,5!#%&&.*'&.%1EA!
DI&4/,!/,5!d>&/(!N'0>(/*.',!46!`.?.1.',1!/,5!9*/*%1EA!DN%&!P%,*!`.1*&.4>*.',F!
46!9%@F!')!N%&1',1!"L!j%/&1!')!8-%!/,5!a?%&!O,-/-%5!.,!O/+$!T%,%&/(!`.?.1.',!
')!a++>0/*.',1F!c6!`.?.1.',1!/,5!9*/*%1EA!!Y&73.""%.$+8"%575+&4+.$"+>%)."/+
9.*."5B+b&'71"+,,+*%/+b&'71"+,b+2&A7'*.)&%U+g/1$.,-*',F!`P^!TANAaA!

!
I,.*%5!9*/*%1A!c>&%/>!')!9*/*.1*.+1A!:"KLL_"KML=A!Df.(%/-%!')!d/.(&'/51!.,!*$%!I,.*%5!

9*/*%1F!46!9*/*%1!/,5!#%&&.*'&.%1AE!9.*.)5.)#*'+?;5.3*#.+&4+.$"+>%)."/+9.*."5U!
g/1$.,-*',^!T%&?%&,2%,*!N&.,*.,-!a)).+%A!

!
I,.*%5!9*/*%1!N/*%,*!a)).+%F!/,5!I,.*%5!9*/*%1!`%0*A!')!P'22%&+%!N/*%,*!a)).+%A!

:"KLL_"KML=A!DN/*%,*1!.11>%5!*'!+.*.7%,1!')!*$%!I,.*%5!9*/*%1F!3.*$!*$%!d/*.'!')!
N'0>(/*.',!*'!O/+$!N/*%,*!T&/,*%5EA!?%%7*'+@"A&3.+&4+.$"+8&11)55)&%"3+&4+
2*."%.5U+g/1$.,-*',A!$**0^bb+/*/('-A$/*$.*&>1*A'&-bd%+'&5bLLM"UJ"M<!

!
I,.*%5!9*/*%1A!:"JKL_"KML=U!DH,1*&>+*'&1!/,5!9*>5%,*1!.,!N>4(.+!B.-$!9+$''(1!/,5!.,!

N&.?/*%!B.-$!9+$''(1!/,5!8+/5%2.%1EA!DI,.?%&1.*.%1F!P'((%-%1F!/,5!
#%+$,'('-.+/(!9+$''(1^!Z>24%&!/,5!9%@!')!H,1*&>+*'&1!/,5!9*>5%,*1F!46!9*/*%1!
/,5!#%&&.*'&.%1!/,5!46!T%'-&/0$.+/(!`.?.1.',1AE+?%%7*'+@"A&3.+&4+.$"+
8&11)55)&%"3+&4+0/7#*.)&%+4&3+.$"+:"*3U!g/1$.,-*',A!
$**0^bb+/*/('-A$/*$.*&>1*A'&-bd%+'&5bLLM"U;RSS|*60%QRcQR`p/((e(''W)'&
QRcQR`pd%0'&*QML')QML*$%QMLP'22.11.',%&QML')QMLO5>+/*.',QM
L)'&QML"JKLQML>,.*%5QML1*/*%1e)*p!

!
IA9A!`%0/&*2%,*!')!H,*%&.'&A!a)).+%!')!O5>+/*.',A!g/(*',!PA!i'$,A!"KU"A!?+9.7/M+&4+

0%()%""3)%(+0%3&''1"%.5U+f.2%'A!
!
g%((.,-*',F!8&*$>&!f%((%,A!"JKM_KUA!D#$%!O,-.,%%&.,-!9+$''(1!')!*$%!I,.*%5!9*/*%1EA!

0%()%""3)%(+a"R5B+M;F!MJF!/,5!MKA+
!


