
! JF!

'
!

7)"7"&/0U''

"b8$%$)/!8!0(#%'c$%$)/!8!0(#%d'
'

&+../)8'
!
)B`BJL!15,!3,1/1/*6!1*!722!1,1)7+I+8/6,!1*!15,!A71/*678!'/-1;!!!
!
)B`BJL!15,!3,1/1/*6,) -!),cE,-1!1*!),0*9,!15,!O]G<!,K3/)71/*6!271,!.*)!1,1)7+I+8/6,!
E-,!/6!*)L76/+!7338,-;!!!
!
)B`BJL!15,!?)*3-!%EN+*00/11,, -!3)*3*-78(!
!

'K%#*6%'$:%'%D"($"/9'%D+"40$"*/'&0$%'*7'<)$*8%4'LM@'LNMO'7*4'*D>$%$40)>)!"/%'
0/&'4%+!0)%'$:0$'1"$:'0'/%1'%D+"40$"*/'&0$%'*7'<)$*8%4'LM@'LNMP2''F:"('1*5!&'8%'
7*4'5(%'"/'8*$:'0++!%('0/&'+%04('7*4')*/$4*!'*7'7"4%'8!"9:$2'

!
45,!761/N/*1/+!*KI1,1)7+I+8/6,[!78-*!+788,2!1,1)7+I+8/6,[!/-!+E)),618I!788*:,2!.*)!E-,!
/6!*)L76/+!+)*3!3)*2E+1/*6!*68I!E61/8!$+1*N,)!OG[!O]G<;!!45,!A$%D!9*1,2!/6!.79*)!*.!
-3,+/.I/6L!15/-!-E6-,1!271,!/6!O]GG;!!!
!
>6!*)2,)!1*!N,!733)*9,2!.*)!E-,!/6!*)L76/+!3)*2E+1/*6[!-I615,1/+!071,)/78-!-E+5!7-!
761/N/*1/+-!0E-1!0,,1!15),,!+)/1,)/7(!45,I!0E-1!N,!BNNBFLIDK!.*)!*)L76/+!3)*2E+1/*6[!
JGQODLIXKB!:/15!*)L76/+!3)*2E+1/*6!3)7+1/+,-[!762!+7E-,!6*!729,)-,!/037+1-!*6!
5E076-!*)!15,!,69/)*60,61;!!S,!N,8/,9,!1571!1,1)7+I+8/6,!.7/8-!1*!0,,1!788!15,-,!
+)/1,)/7!-,1!.*)15!/6!$Q"&;!
!
$CB' RBDKXMBD\BM 'IF'MBEIBYIFT'LCB'JSMMBFL'OBLILIGF='HGM'$CB'!GMFSJGOID'
(FNLILSLB='IN'LCB'HDJL'LCDL'QBDNSMDXKB'DFLIXIGLIJ'MBNIRSBN'JDF'XB'HGSFR'IF'DOOKBN'
DFR'OBDMN'LMBDLBR'YILC'DFLIXIGLIJN='YCIJC='SOGF'MBEIBYIFT'DKLBMFDLIEBN='DMB'FGL'
BNNBFLIDK'IF'GMTDFIJ'OMGRSJLIGF,'''
!
>6!),-3*6-,!1*!15,!3,1/1/*6!.*)!+*61/6E,2!E-,!*.!1,1)7+I+8/6,!15,!?)*3-!%EN+*00/11,,!
3),37),2!7!:,88Z),-,7)+5,2!3)*3*-78 7!1*178!*.!<]!37L,-[!/6+8E2/6L!,/L51!37L,-!*.!
),.,),6+,-!762!,626*1,-;!!45,!07a*)/1I!V./9,!0,0N,)-W!9*1,2!/6!.79*)!*.!,K1,62/6L!
15,!,K3/)71/*6!271,!.*)!1,1)7+I+8/6,;!!45,!0/6*)/1I!V15),,!0,0N,)-W!*33*-,2!15,!
0*1/*6;!!>6!15,!2/-+E--/*6[!15,!07a*)/1I!*3/6/*6!/L6*),-!*)!2/-+*E61-!/03*)1761!762!
),8,9761!),-,7)+5!/6!-,9,)78!7),7-;!!V%*0,!/6-176+,-!*.!15/-!7),!6*1,2!N,8*:;W!!45,!
0/6*)/1I!*3/6/*6!3),-,61-!/03*)1761!),-,7)+5!1*!-E33*)1!7!3)*5/N/1/*6!*.!



! JP!

1,1)7+I+8/6,;!!S,!7L),,!:/15!15,!2/-+E--/*6!762!+*6+8E-/*6-!3),-,61,2!NI!15,!
0/6*)/1I[!:5*!*33*-,2!15,!,K1,6-/*6!*6!15,!E-,!*.!761/N/*1/+-;!!!
!

D1/0&-1*#$
'

 $BLMDJPJKIFB'IN'FGL'BNNBFLIDK'HGM'JGFLMGK'GH'HIMB'XKITCL,'''
! ?E81E)78!+*61)*8-!7),!797/87N8,!1*!0767L,!./),!N8/L51;!
! D/*8*L/+78!+*61)*8-!7),!797/87N8,!1*!0767L,!./),!N8/L51;!!!
! B76I!*)+57)2/-1-[!N*15!/6!15,!@%!762!/6!CE)*3,[!L)*:!7338,-!:/15*E1!

E-/6L!1,1)7+I+8/6,!*)!*15,)!761/N/*1/+-;!!!
!

 $BLMDJPJKIFB'IN'CDMQHSK'LG'CSQDFN'DFR'LCB'BFEIMGFQBFL,'
! 4,1)7+I+8/6,!/-!7!N)*72Z-3,+1)E0!761/N/*1/+!1571!/-!7+1/9,!7L7/6-1!7!

:/2,!97)/,1I!*.!N7+1,)/7[!:5/+5!+*E82!579,!2,8,1,)/*E-!/037+1-!*6!
N/*2/9,)-/1I!762!15,!,+*-I-1,0;!

! 4,1)7+I+8/6,!E-,!/6!*)+57)2-!07I!+*61)/NE1,!1*!2,9,8*30,61!*.!
761/N/*1/+!),-/-176+,[!:/15!-,)/*E-!+*6-,cE,6+,-!.*)!5E076!5,7815;!!

!
BE+5!),-,7)+5!57-!N,,6!+*62E+1,2!*6!7338,-!1*!2,0*6-1)71,!1571!15,!+E81E)78!
3)7+1/+,-!762!071,)/78-!797/87N8,!1*!*)L76/+!L)*:,)-!7),!-E../+/,61!1*!0767L,!./),!
N8/L51!:/15*E1!1,1)7+I+8/6,;!!45,!,K3/)71/*6!271,!.*)!1,1)7+I+8/6,!*6!7338,-!-5*E82!N,!
07/617/6,2!71!$+1*N,)!OG[!O]G<;!
!
#,-,7)+5!*6!3,7)-[!5*:,9,)[!/-!0*),!8/0/1,2;!!%/6+,!3,7)-!7),!671E)788I!0*),!
-E-+,31/N8,!1*!./),!N8/L51[!762!15,),!7),!.,:,)!),-,7)+5!-1E2/,-!797/87N8,!1*!
2,0*6-1)71,!,..,+1/9,!+*61)*8-[!/1!07I!N,!6,+,--7)I!1*!+*6-/2,)!,K1,62/6L!15,!
,K3/)71/*6!271,!E61/8!$+1*N,)!OG[!O]GP!.*)!3,7)-!*68I;!!!
!

1/!:3)"+#*'
!
4,1)7+I+8/6,-!7),!7!L)*E3!*.!N)*72Z-3,+1)E0!761/N/*1/+-!1571!/6+8E2,!
+58*)1,1)7+I+8/6,[!*KI1,1)7+I+8/6,[!762!*15,)-;!!45,!A71/*678!'/-1[!%,+1/*6!
O]F;P]GV/WVGOW[!8/-1-!1,1)7+I+8/6,!7-!76!788*:,2!071,)/78!.*)!38761!2/-,7-,!+*61)*8e!
15,),.*),[!:,!E-,!15,!1,)0! 1,1)7+I+8/6, !/6!15,-,!+*00,61-;!!
!
45,!3,1/1/*6,2!E-,!*.!1,1)7+I+8/6,!/-!1*!+*61)*8!./),!N8/L51!*6!7338,-!762!3,7)-[!
+7E-,2!NI!15,!N7+1,)/E0!Q41"/"0'0#>!*6*40[!:5/+5!/6.,+1-!N8*--*0-!*.!7338,!762!
3,7)!1),,-;!!>.!15,!2/-,7-,!/-!6*1!+*61)*88,2[!.8*:,)-!2/,[!),-E81/6L!/6!+)*3!8*--[!762!15,!
:**2I!N)76+5,-!+76!N,+*0,!/6.,+1,2[!),-E81/6L!/6!8*--!*.!8/0N-!*)!76!,61/),!1),,;!!!
!
4,1)7+I+8/6,!2*,-!6*1!`/88!15,!N7+1,)/7[!/1!*68I!3),9,61-!15,0!.)*0!L)*:/6L!762!
0E81/38I/6L;!!%1),31*0I+/6!57-!N,,6!15,!761/N/*1/+!*.!+5*/+,!N,+7E-,!/1!`/88-!15,!



! JY!

3715*L,6;!4,1)7+I+8/6,[!:5/+5!-1*3-!15,!L)*:15!*.!15,!3715*L,6-!NE1!2*,-!6*1!`/88!
,K/-1/6L!3*3E871/*6-[!/-!8,--!,..,+1/9,!1576!-1),31*0I+/6;!!4,1)7+I+8/6,!/-!*68I!E-,2!
:5,),!15,!3715*L,6/+!N7+1,)/7!7),!),-/-1761!1*!15,!761/N/*1/+!-1),31*0I+/6[!3)/07)/8I!
?78/.*)6/7[!$),L*6!762!S7-5/6L1*6;!!!
!

<5=>$;3&;&)1*$%&3$()#$&%$1-/0,0&/0')$
!
&61/N/*1/+-!7),!3)*5/N/1,2!.*)!3)*2E+1/*6!*.!*)L76/+!8/9,-1*+`!762!.*)!0*-1!*)L76/+!
+)*3-!/6!15,!@%;!!45,!*68I!,K+,31/*6!/-!15,!E-,!*.!1,1)7+I+8/6,!762!-1),31*0I+/6[!
:5/+5!7),!788*:,2!.*)!+*61)*8!*.!./),!N8/L51[!7!2/-,7-,!*.!7338,!762!3,7)!1),,-;!!45,I!
7),!8/-1,2!*6!A71/*678!'/-1!%,+1/*6!O]F;P]G($
!

V/W!&-!38761!2/-,7-,!+*61)*8;!

VGGW!%1),31*0I+/6[!.*)!./),!N8/L51!+*61)*8!/6!7338,-!762!3,7)-!*68I!E61/8!
$+1*N,)!OG[!O]G<;!

VGOW!4,1)7+I+8/6,[!.*)!./),!N8/L51!+*61)*8!/6!7338,-!762!3,7)-!*68I!E61/8!
$+1*N,)!OG[!O]G<;!

!
45/-!,K+,31/*6!1*!*)L76/+!-17627)2-!57-!N,,6!+*61)*9,)-/78!-/6+,!O]]][!:5,6!15,!
),LE871/*6-!:,),!N,/6L!2)7.1,2;!!&61/N/*1/+-!:,),!722,2!1*!15,!A71/*678!'/-1!/6!O]]][!
762!),6,:,2!/6!O]]P;!!&!2/..,),61!.*)0!*.!1,1)7+I+8/6,!:7-!3,1/1/*6,2!/6!O]]M[!71!
:5/+5!1/0,!76!,K3/)71/*6!271,!*.!O]GO!:7-!,-17N8/-5,2;!!&!3,1/1/*6!-EN0/11,2!/6!
O]GG!8,2!15,!A$%D!1*!,K1,62!15,!,K3/)71/*6!271,!1*!O]G<;!$6,!I,7)!871,)[!/6!kE6,!*.!
O]GO[!15,!S7-5/6L1*6!%171,!\*)1/+E81E)78!&--*+/71/*6!-EN0/11,2!7!3,1/1/*6!1*!
*9,)1E)6!15/-!)E8,[!-3,+/./+788I!),cE,-1/6L!15,!),0*978!*.!15,!O]G<!,K3/)71/*6!271,;!!
4,1)7+I+8/6,!:*E82!N,!722,2!1*!15,!A71/*678!'/-1!762!:*E82!N,!-ENa,+1!1*!),9/,:!
,9,)I!./9,!I,7)-!15)*EL5!15,!-E6-,1!3)*+,--;!!!
!
&-!15,I!),9/,:,2!15,!3,1/1/*6!.*)!15/-!A$%D!0,,1/6L[!15,!?)*3-!%EN+*00/11,,!-38/1!
/61*!,cE78!+703- .*E)!/6!.79*)!762!.*E)!*33*-,2!1*!15,!0*1/*6;!!&!-,+*62[!
+*03)*0/-, !3)*3*-78!:7-!15,6!2)7.1,2(!
!

K%#*6%'$:%'%D"($"/9'%D+"40$"*/'&0$%'*7'<)$*8%4'LM@'LNMO'7*4'*D>$%$40)>)!"/%'
0/&'4%+!0)%'$:0$'1"$:'0'/%1'%D+"40$"*/'&0$%'*7'<)$*8%4'LM@'LNMP2''F:"('1*5!&'8%'
7*4'5(%'"/'8*$:'0++!%('0/&'+%04('7*4')*/$4*!'*7'7"4%'8!"9:$2'
'

&!07a*)/1I!V./9,!0,0N,)-W!*.!15,!-EN+*00/11,,!9*1,2!/6!.79*)!*.!15/-!3)*3*-78e!7!
0/6*)/1I!V15),,!0,0N,)-W!9*1,2!7L7/6-1!/1;!

@.1*(1/0&-$%&3$1;;3&.1*$&%$)6-/"#/0')$/&$,#$1++#+$/&$/"#$<1/0&-1*$A0)/$
!
>6!*)L76/+!7L)/+E81E),[!-I615,1/+!071,)/78-!-E+5!7-!761/N/*1/+-!7),!3)*5/N/1,2!E68,--(!!

G; 45,!-EN-176+,!/-!BNNBFLIDK!.*)!*)L76/+!3)*2E+1/*6;!



! JM!

O; 45,!-EN-176+,!/-!JGQODLIXKB!:/15!*)L76/+!3)*2E+1/*6!3)7+1/+,-;!
J; 45,),!7),!FG!729,)-,!/037+1-!*6!5E076-!*)!15,!,69/)*60,61;!

!
>6!15,!.*88*:/6L!-,+1/*6!:,!2/-+E--!),7-*6-!:5I!15,!E-,!*.!1,1)7+I+8/6,!/6!*)L76/+!
7L)/+E81E),!/-!6*1!,--,61/78[!/-!6*1!+*0371/N8,!:/15!*)L76/+!3)/6+/38,-[!762!/-!57)0.E8!
1*!5E076-;!
!

$%$)/!8!0(#%'(&'#"$'%&&%#$(/0'$"'!"#$)"0'>()%'10(34$'

:(*/(31*2$,0&*&40'1*$1-+$'"#80'1*$'&-/3&*)$13#$1.10*1,*#$/&$81-14#$%03#$,*04"/$
!
45,!./),!N8/L51!2/-,7-,!/6/1/788I!/6.,+1-!N8*--*0-!*.!7338,!762!3,7)!1),,-;!!C..,+1/9,!
0767L,0,61!*.!./),!N8/L51!0E-1!),8I!*6!3),9,61/*6!*.!15,-,!/6/1/78!/6.,+1/*6-[!)715,)!
1576!+*61)*8!7.1,)!15,!N7+1,)/78!3*3E871/*6-!7),!5/L5;!!Q*)1E671,8I[!15,),!7),!076I!
:7I-!1*!3),9,61!./),!N8/L51!/6.,+1/*6-;!!45/-!3)/6+/38,!*.!0767L,0,61!*.!2/-,7-,-!NI!
3),9,61/*6!)715,)!1576!+*61)*8!/-!*6,!*.!15,!*)L76/+!3)/6+/38,-!076271,2!NI!$Q"&;!!
45,!3)/6+/38,-!7),!*E18/6,2!/6!-,+1/*6!O]F;O]P!,4*+'+%($@'1%%&@'0/&'&"(%0(%'
#0/09%#%/$'+40)$")%'($0/&04&[!762!,K387/6,2!/6!15,!B5"&%'7*4'<490/")',4*+'
34*&5)%4([GG!797/87N8,!.*)!2*:68*72!.)*0!15,!A$"!:,N-/1,2!
!
Y!?Q#!O]F;O]P!8/-1-!15,!.*88*:/6L!7-!0767L,0,61!3)7+1/+,-!1*!3),9,61!2/-,7-,!1571!
7),!7338/+7N8,!1*!*)+57)2/-1-(!!
!

G0HGRH' ,5!$540!'+40)$")%('$:0$'%/:0/)%')4*+':%0!$:@'"/)!5&"/9'(%!%)$"*/'*7'+!0/$'
(+%)"%('0/&'604"%$"%('1"$:'4%904&'$*'(5"$08"!"$>'$*'("$%A(+%)"7")')*/&"$"*/('0/&'
4%("($0/)%'$*'+4%60!%/$'+%($(@'1%%&(@'0/&'&"(%0(%( '0/&''
G&HGMHS' T"(%0(%'+4*8!%#('#0>'8%')*/$4*!!%&'$:4*59:S'C0/09%#%/$'+40)$")%('
1:"):'(5++4%(('$:%'(+4%0&'*7'&"(%0(%'*490/"(#(2 ''

!!
',9,8!&[!15,!-I-1,0-!733)*7+5[!7-!*E18/6,2!/6!15,!B5"&%'7*4'<490/")',4*+'34*&5)%4([!
/6+8E2,-!E-,!*.!),-/-1761!97)/,1/,-!762!),-/-1761!)**1-1*+`-[!-3,+/./+788I!6*6Z2:7)./6L!
)**1-1*+`-;!!45,!-I-1,0-!733)*7+5!-5*E82!N,!15,!./)-1!8/6,!*.!2,.,6-,!7L7/6-1!./),!
N8/L51[!N,+7E-,!7!3)*3,)8I!2,-/L6,2!-I-1,0!:/88!579,!8,--!2/-,7-,;!!
!
',9,8!D[!+E81E)78!3)7+1/+,-[!/6+8E2,!N8*--*0!15/66/6L!762!+76*3I!0767L,0,61[!
-3,+/./+788I!79*/2/6L!5/L5Z2,6-/1I!38761/6L-!1*!788*:!L),71,)!7/)!.8*:!/6!15,!*)+57)2;!!!
!
',9,8!?[!/63E1-[!/6+8E2,-!671E)78!071,)/78-[!N/*8*L/+78!+*61)*8-!762!-I615,1/+!
071,)/78-!-E+5!7-!761/N/*1/+-;!!>6!L,6,)78[!/63E1-!-5*E82!*68I!N,!E-,2!7.1,)!*15,)!
3)7+1/+,-!579,!.7/8,2!1*!+*61)*8!15,!2/-,7-,;!!>.!/63E1-!7),!),cE/),2[!.7)0,)-!-5*E82!
E-,!671E)78!071,)/78-!762!N/*8*L/+78!+*61)*8-!N,.*),!E-/6L!-I615,1/+!071,)/78-!-E+5!
7-!761/N/*1/+-;!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
GG!?*8,076[!";!!O]GO;!!B5"&%'7*4'<490/")',4*+'34*&5)%4(;!!A71/*678!?,61,)!.*)!&33)*3)/71,!4,+56*8*LI[!
P<!37L,-;!!:::;70-;E-27;L*9^&B%9G;]^L,1./8,g2=*+A70,h%4C'"#=?FG]GF<O!

http://www.ams.usda.gov/AMSv1.0/getfile?dDocName=STELPRDC5101542


! JR!

!
C9,6!/.!+E81E)78!3)7+1/+,-!7),!6*1!72,cE71,[!15,),!7),!-,9,)78!671E)78!071,)/78-!762!
N/*8*L/+78!+*61)*8-!1571!+76!N,!E-,2!1*!0767L,!./),!N8/L51[!7-!:,!2/-+E--!N,8*:;!!S/15!
788!15,-,!+E81E)78!3)7+1/+,-!762!071,)/78-!797/87N8,[!761/N/*1/+-!579,!N,,6!3)*9,6!
E66,+,--7)I!.*)!+*61)*8!*.!./),!N8/L51;!!'

D#)0)/1-/$.130#/0#)$1-+$3&&/)/&'G)$$
!
%,8,+1/*6!*.!7!),-/-1761!+E81/97)!/-!15,!0*-1!,..,+1/9,!0,15*2!*.!+*61)*88/6L!./),!
N8/L51;GO!!45,!),871/9,!),-/-176+,!762!-E-+,31/N/8/1I!*.!2/..,),61!7338,!+E81/97)-!/6!
:,88Z`6*:6e!E6/9,)-/1I!,K1,6-/*6!-3,+/78/-1-!/6!076I!37)1-!*.!15,!+*E61)I!3EN8/-5!
15/-!/6.*)071/*6;!!4*!0767L,!./),!N8/L51[!/1!/-!78-*!/03*)1761!1*!79*/2!38761/6L!7338,-!
*6!-E-+,31/N8,!)**1-1*+`-;!!45,!2:7)./6L!)**1-1*+`-[!/6!37)1/+E87)[!-E+5!7-!B788/6L!R!
762!OP[!7),!5/L58I!-E-+,31/N8,!1*!./),!N8/L51;GJ!!!
!
&338,!762!3,7)!L)*:,)-!579,!`6*:6!1571!761/N/*1/+-!:*E82!8/`,8I!N,!3)*5/N/1,2!.*)!
*)L76/+!3)*2E+1/*6!/6!15,!.E1E),[!,/15,)!15)*EL5!),0*978!.)*0!15,!A71/*678!'/-1!9/7!
15,!-E6-,1!3)*+,--[!*)!NI!76!,K3/)71/*6!271,!/6!15,!8/-1/6L;!!H)*:,)-!17`/6L!7!
3)*7+1/9,!733)*7+5!:*E82!38761!),-/-1761!97)/,1/,-!*6!),-/-1761!)**1-1*+`-;!!45/-!57-!
6*1!N,,6!15,!+7-,;!!>6-1,72[!+E81/97)-!:/15!L),71,)!-E-+,31/N/8/1I!1*!15,!2/-,7-,[!-E+5!
7-!D)7,NE)6[!QEa/[!H787[!762!"/6`!'72I[!579,!N,,6!38761,2;G<!!!
!
>6!O]]R!/6!S7-5/6L1*6!%171,[!<Fb!*.!15,!*)L76/+!7338,!7+),7L,!:7-!38761,2!1*!H787!
762!QEa/[!N*15!*.!:5/+5!7),!-E-+,31/N8,!1*!./),!N8/L51;GF!!&1!*6,!3*/61[!./),!N8/L51!
3)/07)/8I!:7-!7!+*6+,)6!1*!3,7)!L)*:,)-!*68I[!6*1!7338,!L)*:,)-[!NE1!15,!-/1E71/*6!
57-!+576L,2(! A*:!1571!15,),!7),!,K1,6-/9,!7+),7L,-!*.!5/L58I!-E-+,31/N8,!7338,!
97)/,1/,-!*6!-E3,)Z-E-+,31/N8,!)**1-1*+`-!/6!:7)0,)!37)1-!*.!15,!-171,[!15,!
3*--/N/8/1I!*.!-,)/*E-!./),!N8/L51!2707L,!/6!S7-5/6L1*6!7338,-!57-!,9*89,2!/61*!7!
),78/1I; GP!!45,!+E)),61!3)7+1/+,!*.!5/L5Z2,6-/1I!38761/6L-!/6+),7-,-!15,!-3,,2!71!
:5/+5!./),!N8/L51!+76!-3),72;!
!

>0&*&40'1*$'&-/3&*)$1-+$&/"#3$0-;(/)$13#$1.10*1,*#$/&$81-14#$%03#$,*04"/$
!
C9,6!:/15!15,!38761/6L!*.!-E-+,31/N8,!97)/,1/,-[!15,),!/-!7!:,7815!*.!071,)/78-!
797/87N8,!1*!+*61)*8!./),!N8/L51!:/15*E1!761/N/*1/+-;!!45,!4#!0,61/*6-!N/*8*L/+78!
+*61)*8-(!D8**01/0,!D/*8*L/+78[!D8/L51D76!?RZG[!D8/L51D76!&F]P!762!D8*--*0!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
GO!k*56-*6[!T;D;!O]]];!Q/),!N8/L51!*.!7338,!762!3,7);!F:%'3!0/$'?%0!$:'./($45)$*4;!=$>(!G];G]R<^"\>Z>Z
O]]]Z]YOPZ]G;!!U+&0$%&'LNNV2'
GJ!>N/2;!
G<!k*56-*6[!T;D;!O]]];!Q/),!N8/L51!*.!7338,!762!3,7);!F:%'3!0/$'?%0!$:'./($45)$*4;!=$>(!G];G]R<^"\>Z>Z
O]]]Z]YOPZ]G;!!U+&0$%&'LNNV2!
GF!T/)NI[!C;!762!=;!H)7671-1,/6;!!O]GG;!!%171E-!*.!$)L76/+!4),,!Q)E/1!/6!S7-5/6L1*6!%171,!76!$15,)!
#,L/*6-(!O]G];!!?,61,)!.*)!%E-17/6/6L!&L)/+E81E),!762!A71E)78!#,-*E)+,-[!S7-5/6L1*6!%171,!
@6/9,)-/1I!
GP!%0/15[!4;!!O]GO;!!Q/),N8/L51!B767L,0,61!/6!15,!"7+/./+!A*)15:,-1!@%&;!!=*:68*72,2!A*9!O]GO!.)*0!
5113(^^+*E61I;:-E;,2E^+5,876Z2*EL87-^7L)/+E81E),^1),,.)E/1^"7L,-^Q/),fD8/L51;7-3K!

http://county.wsu.edu/chelan-douglas/agriculture/treefruit/Pages/Fire_Blight.aspx


! <]!

")*1,+1;!!$15,)!071,)/78-!797/87N8,!/6+8E2,!-,9,)78!N)762-!*.!8/0,!-E8.E)[!./-5!*/8!762!
+*33,)!-E8.71,;!!Q/6788I[!%,),672,!B7K!/-!76!761/0/+)*N/78!3)*2E+1!072,!.)*0!
N7+1,)/7;!
!
D8*--*0!")*1,+1!/-!7!N/*8*L/+78!+*61)*8!7L,61!072,!.)*0!W54%*80("&"5#'+5!!5!0/(!
V6*1,(!15,!670,!*.!15/-!0/+)**)L76/-0!/-!0/--3,88,2!/6!15,!4#e!/1!/-!-3,88,2!+*)),+18I!
5,),W;!!Q/,82!1)/78-!/6!,7-1,)6!S7-5/6L1*6!579,!.*E62!1571!D8*--*0!")*1,+1!3)*9/2,2!
+*61)*8!-/0/87)!1*!*KI1,1)7+I+8/6,;GY!!!
!
T,6!k*56-*6[!/6!7!:,N/67)!/6!B7)+5!O]GO[!3),-,61,2!5/-!),-,7)+5!*6!071,)/78-!1571!
3)*9/2,2! D'HDFLDNLIJ'KBEBK'GH'JGFLMGK 'GH'HIMB'XKITCL;!!\,!-1),--,2!1571!0767L,0,61!
/-!9/1788I!/03*)1761 L)*:,)-!0E-1!N,L/6!1*!0767L,!./),!N8/L51!,7)8I!/6!15,!-,7-*6[!
:5,6!3715*L,6!3*3E871/*6-!./)-1!-17)1!1*!NE/82!E3;!!\,!-ELL,-1,2!1571!L)*:,)-!N,L/6!
:/15!+*33,)!3)*2E+1-[!1*!2,87I!15,!*6-,1!*.!2/-,7-,;!!S5,6!1),,-!N,L/6!1*!N8**0[!
-,9,)78!2/..,),61!071,)/78-!0E-1!N,!E-,2!71!15,!733)*3)/71,!1/0,-[!./)-1!1*!),2E+,!15,!
6E0N,)!*.!/6.,+1/*6!-/1,-[!15,6!1*!3)*1,+1!15,!),07/6/6L!N8*--*0-!:/15!N/*8*L/+78!
+*61)*8-;!!!
!
D8*--*0!15/66/6L!1*!),0*9,!.8*:,)-!/-!,--,61/78!N,+7E-,!15,!N7+1,)/7!1571!+7E-,!./),!
N8/L51!:/88!/6/1/788I!/6.,+1!15,!-1/L07-!*.!15,!.8*:,)-;!!!S5,6!.8*:,)-!7),!),0*9,2[!
15,),!7),!.,:,)!387+,-!:5,),!N7+1,)/7!+76!+7E-,!./),!N8/L51!/6.,+1/*6-;!!D8*--*0!
15/66/6L!78-*!),2E+,-!15,!+)*3!8*72[!),2E+,-!-1),--!*6!15,!1),,[!762!),-E81-!/6!87)L,)!
762!0*),!07)`,17N8,!7338,-;!!>6!k*56-*6 -!),-,7)+5!-1E2I[!5,!E-,2!8/0,!-E8.E)!V'%W!
762!./-5!*/8!VQ$W!.*)!N8*--*0!15/66/6L;!!!45,!),07/6/6L!.8*:,)-!:,),!-3)7I,2!:/15!
D8*--*0!")*1,+1[!7!0/+)*N,!1571!+*8*6/_,-!15,!.8*:,)-;!!#,-E81-!/6!15,!L)735!N,8*:!
/62/+71,!1571!15*-,!1),710,61-!:,),!7-!,..,+1/9,!7-!761/N/*1/+-[!,9,6!*6!H787!7338,-[!7!
-E-+,31/N8,!97)/,1I;!!45,!,K3,)/0,61!:7-!),3,71,2!/6!O]GO[!:/15!15,!-70,!),-E81-[!
-5*:/6L!15,!,..,+1/9,6,--!*.!8/0,!-E8.E)!38E-!./-5!*/8!.*88*:,2!NI!D8*--*0!")*1,+1;GM!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
GY!%0/15[!4;!!O]GG;!!>03)*9/6L!15,!0767L,0,61!*.!1:*!+)/1/+78!3*0,!.)E/1!2/-,7-,-;!!Q/678!")*a,+1!
#,3*)1[!S&!4),,!Q)E/1!#,-,7)+5!?*00/--/*6!")*a,+1!AE0N,)!?"Z]RZR]<!
GM!H)7671-1,/6[!=;!!O]GO;!!Q/),!D8/L51!@3271,;!!$)L76/+!4),,!Q)E/1!>62E-1)I!S*)`!H)*E3;!!"),-,61,2!71!
15,!A$%D!B,,1/6L[!")*9/2,6+,[!#5*2,!>-8762[!G]^GP^O]GO!



! <G!

!
!
k*56-*6!78-*!1,-1,2!15,!E-,!*.!D8**01/0,!D/*8*L/+78!,7)8I!/6!15,!-,7-*6[!.*88*:,2!NI!
%,),672,!B7K[!:5/+5!),-E81,2!/6! 9,)I!L**2!1*!,K+,88,61!+*61)*8; !!>6!7!),+,61!
:,N/67)[!k*56-*6GR!3),-,61,2!),-E81-!*.!722/1/*678!),-,7)+5[!762!9,)/./,2!1571!
,..,+1/9,!6*6Z761/N/*1/+!+*61)*8!*.!./),!N8/L51!+76!N,!7+5/,9,2!*6!7338,-!15)*EL5!76!
/61,L)71,2!+*61)*8!3)*L)70;!!k*56-*6!:7-!78-*!7N8,!1*!7+5/,9,!./),!N8/L51!+*61)*8!*6!
3,7)-[!7815*EL5!),8/7N8,!+*61)*8!/-!,K3,+1,2!1*!N,!0*),!2/../+E81!1576!*6!7338,-;!
!
&815*EL5!15,-,!N/*8*L/+78!3)*2E+1-!+*61)*8!/6.,+1/*6-!7-!:,88!7-!761/N/*1/+-[!15,I!
0E-1!N,!-3)7I,2!0*),!.),cE,618I .*E)!-3)7I-!/6-1,72!*.!1:*;!!&-!8*6L!7-!761/N/*1/+-!
),07/6!788*:,2!/6!*)L76/+!7L)/+E81E),[!L)*:,)-!7),!0*),!8/`,8I!1*!E-,!15,0!)715,)!
1576!N/*8*L/+78!+*61)*8-[!7-!7!+*-1Z-79/6L!0,7-E),;!!>.!761/N/*1/+-!7),!3)*5/N/1,2[!+*-1!
*.!7338,!3)*2E+1/*6!07I!/6+),7-,!-8/L518I;!!\*:,9,)[!+*-1!/-!6*1!7!.7+1*)[!NI!87:[!/6!
2,+/2/6L!:5/+5!071,)/78-!1*!788*:;!!S,!N,8/,9,!1571!*)L76/+!+*6-E0,)-[!:5*!78),72I!
,K3,+1!1*!37I!7!3)/+,!3),0/E0!.*)!*)L76/+-!/6!*)2,)!1*!79*/2!57)0.E8!/63E1-[!
/6+8E2/6L!761/N/*1/+-[!:/88!N,!:/88/6L!1*!37I!15,!,K1)7!3)/+,[!/.!76I[!1*!79*/2!15,!
57)0.E8!,..,+1-!*.!761/N/*1/+-!*6!5E076-!762!15,!,69/)*60,61;!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
GR'k*56-*6[!T;!!O]GJ;!!#,-,7)+5!@3271,!*6!A*6Z761/N/*1/+!?*61)*8!*.!Q/),!D8/L51;!!S,N/67)!271,!B7)+5!
GR[!O]GJ;!!:::;,K1,6-/*6;*)L^*)L76/+f3)*2E+1/*6'
!



! <O!

H1-6$&3'"13+0)/)$43&7$1;;*#)$70/"&(/$()0-4$1-/0,0&/0')$$
!
CE)*3,!2*,-!6*1!788*:!761/N/*1/+-!/6!*)L76/+!3)*2E+1/*6!*.!7338,-!*)!3,7)-[!I,1!15,),!
:,),!733)*K/071,8I!FY[FMO!7+),-!38761,2!1*!*)L76/+!7338,-!/6!CE)*3,!/6!O]]M;O]!!!
!
B76I!*)L76/+!7338,!L)*:,)-!/6!S7-5/6L1*6!%171,!L)*:!.)E/1!1*!N,!,K3*)1,2!1*!
CE)*3,[!762!2*!6*1!E-,!761/N/*1/+-!*6!15*-,!1),,-;!!&-!*.!B7)+5!O]GG[!733)*K/071,8I!
*6,Z15/)2!*.!15,!*)L76/+!7338,!3)*2E+,)-!/6!S7-5/6L1*6!572!6*1!E-,2!761/N/*1/+-!.*)!
71!8,7-1!15),,!I,7)-[!N,+7E-,!15,I!:,),!+,)1/./,2!1*!-,88!7338,-!1*!CE)*3,;OG!
!
&!671/*678!3*88!*.!*)L76/+!7338,!762!3,7)!3)*2E+,)-[!+*62E+1,2!NI!45,!?*)6E+*3/7!
>6-1/1E1,!/6!,7)8I!O]GJ[!-5*:-!7!:/2,!2/-37)/1I!/6!15,!E-,!*.!761/N/*1/+-;!!45,!3*88!
),-E81-[!N,/6L!+*03/8,2!/6!B7)+5!O]GJ[!:/88!N,!3),-,61,2!1*!15,!A$%D!71!15,/)!-3)/6L!
0,,1/6L!/6!"*)18762[!$),L*6;!
!

!#/31'6'*0-#$0)$-&/$'&8;1/0,*#$70/"$&341-0'$;3&+('/0&-$;31'/0'#)$
!
A$"!),LE871/*6-!3)*5/N/1!15,!E-,!*.!761/N/*1/+-!*6!8/9,-1*+`!.*)!0,71!*)!0/8`!
3)*2E+1/*6;!!&61/N/*1/+-!07I!6*1!N,!E-,2!*6!76I!*)L76/+!+)*3-[!*15,)!1576!7338,-!
762!3,7)-;!!!
!
4,1)7+I+8/6,!/-!3)*5/N/1,2!NI!/61,)671/*678!-17627)2-;!!>1!/-!6*1!788*:,2!.*)!*)L76/+!
3)*2E+1/*6!/6!?76727[!CE)*3,!*)!k7376;!!>1!/-!6*1!788*:,2!NI!15,!?$=Cn!&8/0,617)/E-!
?*00/--/*6[!*)!15,!>61,)671/*678!Q,2,)71/*6!*.!$)L76/+!&L)/+E81E),!B*9,0,61-!
V>Q$&BW;OO!
!

?-/0,0&/0')$3#;3#)#-/$1-$0-;(/I)(,)/0/(/0&-$8#-/1*0/6$
!
&-!2/-+E--,2!7N*9,[!./),!N8/L51!/-!7!-,)/*E-!2/-,7-,!1571!57-!N,,6!7LL)7971,2!NI!15,!
38761/6L!*.!97-1!7+),-!*.!-E-+,31/N8,!7338,!97)/,1/,-!*6!-E-+,31/N8,!)**1-1*+`!71!5/L5!
2,6-/1/,-;!!H)*:,)-!:5*!579,!/L6*),2!3),9,6171/9,!3)7+1/+,-!7),!),8I/6L!*6!/63E1-!
.*)!2/-,7-,!+*61)*8;!!!
!
45,!.*88*:/6L!L)735!-5*:-!5*:!15,!)/-`!*.!./),!N8/L51!/6+),7-,-!/6!15,!-3)/6L;OJ!!&-!
N7+1,)/78!3*3E871/*6-!/6+),7-,[!15,!)/-`!*.!2/-,7-,!/6+),7-,-;!!>6!*)2,)!1*!0767L,!15,!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
O]!T/)NI[!C;!762!=;!H)7671-1,/6;!!O]GG;!!%171E-!*.!$)L76/+!4),,!Q)E/1!/6!S7-5/6L1*6!%171,!76!$15,)!
#,L/*6-(!O]G];!!?,61,)!.*)!%E-17/6/6L!&L)/+E81E),!762!A71E)78!#,-*E)+,-[!S7-5/6L1*6!%171,!
@6/9,)-/1I!
OG!S7-5/6L1*6!%171,!=,37)10,61!*.!&L)/+E81E),;!!O]GG;!./$%4/0$"*/0!'<490/")'34*940# QU',*#+!"0/$'
<+%40$"*/(@'C04):'MN@'LNMM;!5113(^^7L);:7;L*9^Q"^"EN-^2*+-^:-27f,Ef+*038/761;32.!!
OO!>?Q!>61,)671/*678;!O]GG;!!4,1)7+I+8/6,!V$KI1,1)7+I+8/6,W!4,+56/+78!C978E71/*6!#,3*)1[!&3)/8!G[!O]GG!

OJ!k*56-*6[!T;!!O]GO;!!Q/),!D8/L51!?*61)*8!/6!$)L76/+!"*0,!Q)E/1!%I-1,0-!@62,)!15,!")*3*-,2!A*6Z
761/N/*1/+!%17627)2;!!S,N/67)!271,!B7)+5!GJ[!O]GO;!!1112%D$%/("*/2*49I*490/")X+4*&5)$"*/'

http://www.extension.org/organic_production


! <J!

2/-,7-,!:/15*E1!761/N/*1/+-[!L)*:,)-!0E-1!E-,!/61,L)71,2!+*61)*8!0,7-E),-!,7)8I!/6!
15,!-3)/6L[!:5,6!15,!3715*L,6!3*3E871/*6!/-!-17)1/6L!1*!NE/82;!!\*:,9,)[!/.!
761/N/*1/+-!7),!797/87N8,[!15/-!/69,-10,61!/6!7!3)*7+1/9,!733)*7+5!/-!8,--!/03*)1761;!!
&-!=);!k*56-*6!-7/2!/6!5/-!:,N/67)[! S5,6!-1),31*0I+/6!:7-!,..,+1/9,[!.*)!E-!*6!15,!
:,-1!+*7-1[!:,!+*E82!/L6*),!15,!:5*8,!3715*L,6!NE/82Z ;!S,!+*E82!+*0,!/6!
:/15!- !!45/-!
35/8*-*35I!),8/,-!*6!1),71/6L!15,!2/-,7-,!7.1,)!/1!N,+*0,-!-,)/*E-;!!&6!*)L76/+!
35/8*-*35I!-5*E82!),8I!*6!0767L,0,61!1*!3),9,61!15,!2/-,7-,!.)*0!N,+*0/6L!
-,)/*E-;!
!

!
!
!

@%%#'/)$&-$"(81-)$1-+$/"#$#-.03&-8#-/$
!
4,1)7+I+8/6,!/-!7!N)*72Z-3,+1)E0!761/N/*1/+e!15,),.*),[!15,!,69/)*60,6178!,..,+1-!*.!
1,1)7+I+8/6,!7),!-/L6/./+761;!!&338/+71/*6!*.!1,1)7+I+8/6,!/69*89,-!7,)/78!-3)7I/6L;!!
&815*EL5!15,!1,1)7+I+8/6,!/-!6,,2,2!*68I!*6!15,!.8*:,)!-E).7+,-[!15,!-3)7I/6L!
7338/+71/*6-!,6-E),!1571!/1!8762-!*6!15,!1),,!8,79,-[!1),,!1)E6`[!+*9,)!+)*3-!/6!15,!
*)+57)2!762!-*/8[!7-!:,88!7-!15,!.8*:,)-;!!#7/6!:7-5,-!-*0,!1,1)7+I+8/6,!*..!15,!38761!



! <<!

-E).7+,-[!/61*!15,!-*/8;!!45,),!/-!,9/2,6+,!1*!/62/+71,!1571!1,1)7+I+8/6,!+76!78-*!N,!
17`,6!E3!NI!38761-!762!1)76-8*+71,2!15)*EL5!15,/)!1/--E,-;O<!!!
!
&61/N/*1/+!),-/2E,-!07I!N,!2,1,+1,2!/6!*)!*6!15,!7338,!.)E/1;!!S5,6!7338,!1),,-!71!
N8*--*0!-17L,!:,),!-3)7I,2!:/15!-1),31*0I+/6[!),-/2E,-!:,),!.*E62!*6!15,!7338,!
.)E/1!-7038,2!MP!27I-!871,);OF!!45,!C69/)*60,6178!")*1,+1/*6!&L,6+I!57-!.*E62!
2,1,+17N8,!),-/2E,-!*.!1,1)7+I+8/6,!*6!7338,!.)E/1!E3!71!<R!1*!PG!27I-!7.1,)!
7338/+71/*6;OP!!

!#/31'6'*0-#$0-$/"#$)&0*$
'
&-!),3*)1,2!/6!15,!4#!V8/6,-!ORPZJ]YW[!-,9,)78!-1E2/,-!2,0*6-1)71,2!1571!
1,1)7+I+8/6,!2,L)72,-!9,)I!-8*:8I!/6!15,!-*/8[!),07/6/6L!3),-,61!762!),17/6/6L!
761/0/+)*N/78!7+1/9/1I!.*)!E3!1*!1,6!0*615-;OY[OM[OR!!&61/N/*1/+-[!/6+8E2/6L!1,1)7+I+8/6,[!
579,!N,,6!.*E62!1*!),2E+,!15,!6E0N,)-!*.!N7+1,)/7!/6!15,!-*/8[!E62,)!./,82!762!
87N*)71*)I!+*62/1/*6-;J][JG[JO[JJ!!45,!4,+56/+78!#,9/,:!V8/6,-!<PRZ<R]W!3)*9/2,-!
2,17/8-!*.!15,-,!-1E2/,-;!!!
!
45,!07a*)/1I!*3/6/*6!,K3),--,2!/6!15,!*KI1,1)7+I+8/6,!3)*3*-78!-171,-!1571!15,!
),3*)1!NI!45/,8,ZD)E56!762!D,+`!),.,)-!1*!CE)*3,76!-*/8[!6*1!@%!-*/8-;!!>1!2*,-!6*1!
-,,0!),7-*67N8,!1*!N,8/,9,!1571!76!761/N/*1/+!:*E82!2,+),7-,!-*/8!N7+1,)/78!
3*3E871/*6-!/6!CE)*3,[!NE1!:*E82!6*1!2,+),7-,!-*/8!N7+1,)/78!3*3E871/*6-!/6!15,!@%;!
S,!7L),,!:/15!15,!-+/,61/./+!978/2/1I!*.!15,!0/6*)/1I!*3/6/*6;!!4,1)7+I+8/6,!/-!57)0.E8!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
O<!T*6L[!S=[!i;H;!X5E[[[!i;?;!'/76L[!k;!X576L[!Q;&;!%0/15[!762!B;!i76L[!O]]Y;!@317`,!*.!*KI1,1)7+I+8/6,!
762!/1-!35I1*1*K/+/1I!1*!78.78.7!VC%&")09*'(0$"60'';W;!C69/)*60,6178!"*88E1/*6[!U*8E0,!G<Y[!>--E,!G[!
B7I!O]]Y[!"7L,-!GMYZGRJ!
OF!B7I,)5*.,)[!H[!>!%+5:7/L,)ZA,0/9*)7[!4!TE56[!'!H/)-+5[!Q!&88,)N,)L,);!!O]]R;!!=,1,+1/6L!
%1),31*0I+/6!/6!7338,-!.)*0!*)+57)2-!1),71,2!.*)!./),!N8/L51;!!k;!&61/0/+)*N;!?5,0*15,);!PJVFW(G]YPZ
G]YY!
OP!C"&!V@6/1,2!%171,-!C69/)*60,6178!")*1,+1/*6!&L,6+IW;!O]]F;!$KI1,1)7+I+8/6,;!%,+1/*6!J!@-,!*6!
&338,-;!%E007)I!*.!&678I1/+78!?5,0/-1)I!762!#,-/2E,!=717;!\C=!#,+*)2-!?,61,)!%,)/,-!JPG!%+/,6+,!
#,9/,:-[!Q/8,!#G]<RMG;!S7-5/6L1*6[!=?;!
5113(^^:::;,37;L*9^3,-1/+/2,-^+5,0f-,7)+5^+8,7),2f),9/,:-^+-)f"?Z]]PJ]<fJZk76Z]Ff7;32.!!!
OY!45/,8,ZD)E56[!%;!O]]J;!"57)07+,E1/+78!761/N/*1/+!+*03*E62-!/6!-*/8-! !7!),9/,:;!k;!"8761!AE1)/;!%*/8!
%+/;!RY]!G<FZGPY!
OM!&L7[!=;%;[!$ ?*66*)[!%;[!C6-8,I[!%;[!"7I,)*[!k;$;[!%6*:[!=;[!47)`78-*6[!=;!O]]F;!=,1,)0/671/*6!*.!15,!
3,)-/-1,6+,!*.!1,1)7+I+8/6,!761/N/*1/+-!762!15,/)!2,L)7271,-!/6!076E),Z70,62,2!-*/8!E-/6L!,6_I0,Z
8/6`,2!/00E6*-*)N,61!7--7I!762!8/cE/2!+5)*071*L)735IZ07--!-3,+1)*0,1)I;!k;!&L)/+;!Q**2!?5,0;!FJ(!
YGPFZYGYG!
OR!?,6L/_[!B;[!D78+/*L8E[!>;[!$)E+[!\;\;!O]G];!=,1,+1/*6!*.!*KI1,1)7+I+8/6,!762!+58*)1,1)7+8/6,!),-/2E,-!
/6!7L)/+E81E)78!./,82-!/6!4E)`,I;!k;!D/*8;!C69/)*6;!%+/;!<VG]W(!OJZOY!
J]!45/,8,ZD)E56[!%;[!D,+`[!>Z?;!O]]F;!C..,+1-!*.!-E8.*670/2,!762!1,1)7+I+8/6,!761/N/*1/+-!*6!-*/8!
0/+)*N/78!7+1/9/1I!762!0/+)*N/78!N/*07--;!?5,0*-35,),!FR(!<FYZ<PF!
JG!"/*1)*:-`7Z%,L,1[!X;[!C6L,8[!#;[!A*:7`[!C;!O]]M;!%E++,--/9,!-*/8!1),710,61!:/15!+73176!*)!
*KI1,1)7+I+8/6,!!7..,+1-!6*6Z17)L,1!0/+)**)L76/-0-;!S*)82!k!B/+)*N/*8!D/*1,+56*8!O<(!OM<JZOM<!
JO!?*8/67-[!?;[!>6L570[!C;[!B*8/67[!#;!GRR<;!"*3E871/*6!),-3*6-,-!*.!17)L,1!762!6*6Z17)L,1!.*),-1!-*/8!!
*)L76/-0-!1*!-,8,+1,2!N/*+/2,-;!%*/8!D/*8;!D/*+5,0;!OP(!<G <Y!
JJ!"*3*:-`7[!B;[!B/,)6/`[!&;[!#_,+_I+`7[!B;[!'*377+/E`[!&;!O]G];!45,!/037+1!*.!,69/)*60,6178!
+*6170/671/*6!:/15!761/N/*1/+-!*6!8,9,8-!*.!),-/-176+,!/6!-*/8!N7+1,)/7;!k;!C69/)*6;!jE78;!JR(!GPYRZGPMY!



! <F!

1*!15,!,69/)*60,61[!762!),2E+,-!N/*2/9,)-/1I!/6!15,!-*/8[!:/15!37)1/+E87)!2707L,!1*!
N7+1,)/78!3*3E871/*6-;!
!
4,1)7+I+8/6,!07I!),17/6!/1-!761/N/*1/+!7+1/9/1I!/6!15,!-*/8[!:5,),!/1!07I!/6.8E,6+,!15,!
-,8,+1/*6!*.!761/N/*1/+!),-/-1761!N7+1,)/7;J<!!S5,6!1,1)7+I+8/6,!:7-!7338/,2!1*!15),,!
-*/8!1I3,-!/6!7!87N*)71*)I!-,11/6L[!),-,7)+5,)-!:,),!7N8,!1*!/-*871,!-,9,)78!-1)7/6-!*.!
N7+1,)/7!1571!:,),!),-/-1761!1*!1,1)7+I+8/6,;JF!&61/N/*1/+!),-/-176+,!/-!7!-/L6/./+761!
/--E,[!7-!2/-+E--,2!/6!15,!6,K1!-,+1/*6;!

!#/31'6'*0-#$()#$0-$&3'"13+)$816$'&-/30,(/#$/&$+#.#*&;8#-/$&%$1-/0,0&/0'$
3#)0)/1-'#$
!
S,!7L),,!:/15!15,!-,61/0,61!,K3),--,2!NI!D,I*62!",-1/+/2,-!/6!15,/)!.*)078!
+*00,61-!1*!15,!D*7)2 /1!/-!-5*+`/6L!1571!-*0,!0,0N,)-!*.!15,!?)*3-!
%EN+*00/11,,!7),!:/88/6L!1*!2*:6387I!15,!)/-`!*.!1,1)7+I+8/6,!),-/-176+,!/6!5E076!
3715*L,6-;!!45,!S*)82!\,7815!$)L76/_71/*6!/6+8E2,-!+58*)1,1)7+I+8/6,[!
*KI1,1)7+I+8/6,[!1,1)7+I+8/6,!762!-1),31*0I+/6!761/N/*1/+-!*6!/1-!8/-1!*.!+)/1/+788I!
/03*)1761!761/0/+)*N/78-;!!45,I!-171,[! (L'IN'JMILIJDKKP'IQOGMLDFL'LG'OMBEBFL'
MBNINLDFJB'LG'LCBNB'DFLIXIGLIJN'RSB'LG'FGFeCSQDF'DFLIQIJMGXIDK'SNB; JP!!%/6+,!
1,1)7+I+8/6,!),-/-176+,!57-!6*1!I,1!*++E)),2[!7-!-171,2!NI!15,!?)*3-!%EN+*00/11,,!
3)*3*-78[!1571!/-!788!15,!0*),!),7-*6!1*!3)*5/N/1!1,1)7+I+8/6,!E-,!/6!788!7L)/+E81E)78!
-,11/6L-!1*!3),9,61!),-/-176+,!.)*0!*++E))/6L;!
!
45,!/6+),7-,!/6!7338,!7+),7L,[!762!15,!/6+),7-,!/6!5/L5Z2,6-/1I!38761/6L-!*.!
-E-+,31/N8,!97)/,1/,-[!*68I!/6+),7-,-!15,!8/`,8/5**2!*.!),-/-176+,!1*!1,1)7+I+8/6,;!!&6!
7)1/+8,!3EN8/-5,2!/6!W=C';%1([!NI!15,!&0,)/+76!%*+/,1I!.*)!B/+)*N/*8*LI[!-171,-[!
&815*EL5!761/N/*1/+!E-,!*6!38761-!/-!0/6*)!),871/9,!1*!1*178!E-,[!7338/+71/*6!*.!
761/N/*1/+-!/6!15,!7L)*,+*-I-1,0!3),-,61-!E6/cE,!+/)+E0-176+,-!1571!0/L51!
/6.8E,6+,!15,!NE/82E3!762!3,)-/-1,6+,!*.!),-/-176+,!L,6,-!/6!15,!,69/)*60,61;!!
&61/N/*1/+-!7),!7338/,2!*9,)!35I-/+788I!87)L,!,K376-,-;!!>6!),L/*6-!*.!2,6-,!7338,!762!
3,7)!3)*2E+1/*6[!761/N/*1/+-!7),!7338/,2!1*!5E62),2-!*.!7+),-!*.!6,7)8I!+*61/LE*E-!
*)+57)2-;!!B*),*9,)[!15,!37-1!2,+72,!57-!-,,6!7!2)7071/+!/6+),7-,!/6!15,!38761/6L!*.!
7338,!97)/,1/,-!762!)**1-1*+`-!1571!7),!-E-+,31/N8,!1*!15,!2,97-171/6L!N7+1,)/78!
2/-,7-,!./),!N8/L51; JY!
!
45,!1),,!.)E/1!/62E-1)I!57-!78),72I!,K3,)/,6+,2!7!3)*N8,0!:/15!761/N/*1/+-
N7+1,)/E0!Q41"/"0'0#>!*6*40!57-!2,9,8*3,2!),-/-176+,!1*!-1),31*0I+/6;!!%/6+,!
1,1)7+I+8/6,!/-!6*:!N,/6L!E-,2!/6!15,!-70,!:7I!1571!-1),31*0I+/6!:7-!E-,2[!/1!/-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
J<!?5762,)[!i[!T!TE07)[!%B!H*978[!762!%?!HE317;!O]]F;!&61/N7+1,)/78!&+1/9/1I!*.!%*/8ZD*E62!
&61/N/*1/+-;!!"EN8/-5,2!*68/6,!$+1!GO[!O]]F!!
JF!"*3*:-`7[!B;[!B/,)6/`[!&;[!#_,+_I+`7[!B;[!'*377+/E`[!&;!O]G];!45,!/037+1!*.!,69/)*60,6178!
+*6170/671/*6!:/15!761/N/*1/+-!*6!8,9,8-!*.!),-/-176+,!/6!-*/8!N7+1,)/7;!k;!C69/)*6;!jE78;!JR(!GPYRZGPMY!
JP!S*)82!\,7815!$)L76/_71/*6!VS\$W;!!O]]R;!!?)/1/+788I!>03*)1761!&61/0/+)*N/78-!.*)!\E076!
B,2/+/6,[!O62!#,9/-/*6!
JY!B+B76E-[!";!!O]]];!!&61/N/*1/+!@-,!762!B/+)*N/78!#,-/-176+,!/6!"8761!&L)/+E81E),;!!&%B!A,:-!



! <P!

8/`,8I!1571!Q41"/"0'0#>!*6*40!:/88!2,9,8*3!),-/-176+,!1*!1,1)7+I+8/6,!7-!:,88;!!45/-!
),-/-176+,!+76!,7-/8I!N,!1)76-.,)),2!1*!5E076!3715*L,6-;!!
!
&815*EL5!15,),!/-!6*!),-,7)+5!1571!3)*9,-!+*6+8E-/9,8I!1571!E-,!*.!1,1)7+I+8/6,!/6!
7338,!*)+57)2-!:/88!+7E-,!),-/-176+,!1*!1,1)7+I+8/6,!/6!5E076!3715*L,6-[!15,),!7),!
6E0,)*E-!-1E2/,-!1*!3)*9,!1571!15,!E-,!*.!761/N/*1/+-!/6!7L)/+E81E),!57-!/6+),7-,2!
15,!3),978,6+,!*.!761/N/*1/+Z),-/-1761!N7+1,)/7;!!!
!
45,!15),71!*.!1,1)7+I+8/6,Z),-/-1761!N7+1,)/7!/-!7!-,)/*E-!*6,[!762!:,!6,,2!1*!E-,!15,!
3),+7E1/*67)I!3)/6+/38,;!!%+/,61/-1-!0E-1!7--E0,!761/N/*1/+!),-/-176+,!:/88!*++E)!/6!
15,!.E1E),[!N,+7E-,!:,!`6*:!1571!/1!57-!5733,6,2!/6!15,!37-1;!!D7+1,)/7!1571!2,9,8*3!
761/N/*1/+!),-/-176+,!1I3/+788I!),07/6!),-/-1761!.*)!7!8*6L!3,)/*2!*.!1/0,;JM!!
!

!"#!0+&("#'
!
?*)6E+*3/7!7L),,-!:/15!15,!+*6+,)6-!7N*E1!1,1)7+I+8/6,!E-,!/6!7L)/+E81E),!,K3),--,2!
NI!15,!0/6*)/1I!9/,:!*.!15,!?)*3-!%EN+*00/11,,;!!S,!73387E2!15,/)!),-,7)+5!,..*)1-!
762!7L),,!:/15!15,!-+/,61/./+!978/2/1I!*.!15,/)!9/,:-;!!S,!+5*-,!6*1!1*!),3,71!15,/)!
./62/6L-!/6!2,17/8[!-/6+,!15,I!7),!78),72I!+8,7)8I!,K3),--,2;!!!
!
45,!),-,7)+5!1571!57-!N,,6!+*62E+1,2!*6!15,!+*61)*8!*.!./),!N8/L51!/6!7338,-!/62/+71,-!
1571!./),!N8/L51!+76!N,!0767L,2!/6!7338,-!:/15*E1!15,!E-,!*.!761/N/*1/+-;!!!
!
S,!2*!),+*L6/_,!1571!3,7)-!7),!5/L58I!-E-+,31/N8,!1*!./),!N8/L51[!762!15,),!57-!N,,6!
),871/9,8I!8/118,!),-,7)+5!2*6,!*6!781,)671/9,-!1*!761/N/*1/+-!*6!3,7)-;!!=E,!1*!15,-,!
2/..,),6+,-[!:,!-ELL,-1!1571!15,!),LE871/*6-!N,!:)/11,6!2/..,),618I!.*)!7338,-!762!
3,7)-;!!45/-!:*E82!788*:!),0*978!*.!761/N/*1/+-!.)*0!7338,!3)*2E+1/*6!:/15*E1!
/037+1/6L!3,7)!L)*:,)-[!:5/8,!.E)15,)!),-,7)+5!+76!N,!+*62E+1,2;!!C9,61E788I!788!
E-,-!*.!761/N/*1/+-!*6!*)L76/+!+)*3-!-5*E82!N,!3)*5/N/1,2;!
!
")*5/N/1/*6!*.!761/N/*1/+-!*6!*)L76/+!7338,-!/-!,--,61/78!1*!07/617/6!+*6-E0,)!
+*6./2,6+,;!!"7),61-!.,,2!87)L,!6E0N,)-!*.!7338,-!1*!15,/)!+5/82),6!/6!15,!.*)0!*.!
7338,-7E+,[!7338,!NE11,)[!.)E/1!8,715,)-[!aE/+,!762!*.!+*E)-,[!7338,-;!!H/9,6!15,!
3)*5/N/1/*6!7L7/6-1!761/N/*1/+-!/6!788!*15,)!7),7-!*.!*)L76/+!.**2!3)*2E+1/*6[!
+*6-E0,)-!,K3,+1!1571!.)E/1!/-!78-*!L)*:6!:/15*E1!761/N/*1/+-[!,-3,+/788I!761/N/*1/+-!
1571!7),!/03*)1761!/6!5E076!0,2/+/6,;!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
JM!',9I[!%D[!762!D!B7)-5788[!O]]<;!&61/N7+1,)/78!),-/-176+,!:*)82:/2,(!+7E-,-[!+5788,6L,-!762!
),-3*6-,-;!!A71E),!B,2/+/6,!%E338,0,61[!"EN8/-5,2!*68/6,!J]!A*9,0N,)!O]]<e!2*/(G];G]JM^60GG<F!
!



! <Y!

7)"7"&/0U''

7"08"b(#'*'f(#!'&/0$'c7GKPG[IF'*f&d'
!

&+../)8'
!
)B`BJL!15,!3,1/1/*6!1*!788*:!3*8I*K/6!=!_/6+!-781!/6!*)L76/+!+)*3!3)*2E+1/*6;!!
$
D1/0&-1*#$
'

 ")*2E+1/*6!3)*+,--!/-!6*1!797/87N8,!.*)!),9/,:!NI!A$%D!0,0N,)-!762!*)L76/+!
-17`,5*82,)-;!

 45,!3,1/1/*6!2*,-!6*1!L/9,!,6*EL5!/6.*)071/*6!1*!2,1,)0/6,!/.!3*8I*K/6!=X%!
/-!-I615,1/+;!

 "*8I*K/6!=X%!/-!6*1!+*0371/N8,!:/15!*)L76/+!3)*2E+1/*6;!!!
 "*8I*K/6!=X%!/-!6*1!,--,61/78;!!!
 "*1,61/78!3*-1Z57)9,-1!E-,-!579,!6*1!N,,6!+87)/./,2;!!!
!

?*)6E+*3/7!7L),,-!:/15!15,!?)*3-!%EN+*00/11,,!07a*)/1I!*3/6/*6(!
!

 "*8I*K/6!=X%!/-!-I615,1/+;!
 "*8I*K/6!=X%!-5*E82!FGL!N,!722,2!1*!15,!A71/*678!'/-1!71!%,+1/*6!O]F;P]G;!

!

1/!:3)"+#*'
!
"*8I*K/6!=!_/6+!-781!:7-!3,1/1/*6,2!7-!7!2/-,7-,!+*61)*8!071,)/78!1*!N,!E-,2!/6!
*)L76/+!+)*3!3)*2E+1/*6;!!>1!/-!+E)),618I!E-,2!7-!7!3),Z57)9,-1!.*8/7)!-3)7I!*6!
+*69,61/*678!+)*3-!1*!+*61)*8!.E6L78!2/-,7-,-;!!45,),!7),!3*--/N8,!722/1/*678!E-,-!7-!
7!3*-1Z57)9,-1!071,)/78;!
!
"*8I*K/6!=!/65/N/1-!15,!L)*:15!*.!.E6L78!+,88!:788-;!>1!2*,-!6*1!`/88!15,!.E6LE-!*)!15,!
.E6L78!-3*),-e!/1!-/038I!-1*3-!15,!L)*:15!*.!5I357,;!!
!
./$%4/0$"*/0!'*490/")'4%95!0$"*/('
'
"*8I*K/6!=!_/6+!-781!/-!6*1!788*:,2!/6!?76727[!CE)*3,[!*)!k7376;!!>1!/-!6*1!8/-1,2!*6!
>Q$&B!*)!?$=Cn!&8/0,617)/E-!V4C#[!O]GOW;!
!

!"#!%)#&'A($4'7"08"b(#'*'f(#!'&/0$'
!



! <M!

C3&+('/0&-$;3&'#))$0)$-&/$1.10*1,*#$%&3$3#.0#7$,6$&341-0'$)/1G#"&*+#3)'
!
45,!2,-+)/31/*6!*.!15,!3)*2E+1/*6!*.!3*8I*K/6!=X%!/-!:/155,82!7-!?*6./2,61/78!
DE-/6,--!>6.*)071/*6;!!45,!3,1/1/*6!-171,-!1571!/1!/-!3)*2E+,2!NI!7!0/+)**)L76/-0!
V=$4%+$*#>)%(W!/6!7!.,)0,6171/*6!3)*+,--;!!!
!
45,!A$%D!B76E78!-171,-!1571!D*7)2!0,0N,)-!579,!7!),-3*6-/N/8/1I!1*(!

'
-%'4%0(*/08!>'"/7*4#%& .$'"('$:%'&5$>'*7'0!!'-*04&'#%#8%4('$*'(%%J'0/&'($5&>'
$:%'"/7*4#0$"*/'/%%&%&'$*'#0J%'0'4%0(*/%&'&%)"("*/'0/&I*4'4%)*##%/&0$"*/'
*/'0!!'85("/%(('84*59:$'8%7*4%'$:%'-*04&2''

!
S5,6!15,!6,,2,2!/6.*)071/*6!/-!`,31!+*6./2,61/78[!/1!/-!6*1!3*--/N8,!.*)!D*7)2!
0,0N,)-!1*!,K,)+/-,!15/-!2E1I;!!45,!7E15*)-!*.!15,!4,+56/+78!#,9/,:!V4#W!2/2!579,!
7++,--!1*!15,!+*6./2,61/78!/6.*)071/*6[!NE1!15,/)!+*6+8E-/*6-!-5*E82!6*1!N,!E-,2!7-!7!
N7-/-!.*)!2,+/-/*6Z07`/6L;!!4*!.E)15,)!+*038/+71,!15,!0711,)[!15,!7E15*)- !670,-[!
762!3*--/N8,!+*6.8/+1-!*.!/61,),-1[!7),!6*1!2/-+8*-,2;!!&6I!3,1/1/*6!1571!+*617/6-!
?*6./2,61/78!DE-/6,--!>6.*)071/*6!-5*E82!N,!2,+87),2!/6-E../+/,61!.*)!),9/,:!NI!15,!
A$%D;!
!
>6!*)2,)!1*!,978E71,!15/-!071,)/78[!788!/6.*)071/*6!7N*E1!15,!076E.7+1E)/6L!3)*+,--!
6,,2-!1*!N,!2/-+8*-,2!1*!15,!3EN8/+[!/6+8E2/6L[!NE1!6*1!8/0/1,2!1*[!76-:,)-!1*!15,!
.*88*:/6L!cE,-1/*6-(!
!

 >-!15/-!-1)7/6!*.!=$4%+$*#>)%(!L,6,1/+788I!,6L/6,,),2g!
 S571!7),!15,!/6L),2/,61-!/6!15,!L)*:15!0,2/E0!.*)!=$4%+$*#>)%(g!
 &),!76I!/6L),2/,61-!/6!15,!L)*:15!0,2/E0!L,6,1/+788I!0*2/./,2g!!\*:!/-!15/-!
0*6/1*),2g!

 S571!/-!15,!3)*+,--!.*)!,K1)7+1/6L!15,!3*8I*K/6!=!_/6+!-781!.)*0!15,!L)*:15!
0,2/E0g!

 &),!/6,)1-!E-,2!/6!15,!./678!3,-1/+/2,!.*)0E871/*6g!!>.!-*[!:5/+5!*6,-g!
!
!"#$;#/0/0&-$+&#)$-&/$40.#$#-&(4"$0-%&381/0&-$/&$+#/#380-#$0%$;&*6&J0-$9K=$0)$
)6-/"#/0'$
!
45,!3,1/1/*6,)!N,8/,9,-!1571!15/-!/-!7!6*6Z-I615,1/+!071,)/78!762!15,),.*),!/1-!E-,!
-5*E82!N,!788*:,2!:/15*E1!L*/6L!15)*EL5!15,!3,1/1/*6!3)*+,--;!!45,!2,1,)0/671/*6!
*6!:5,15,)!7!071,)/78!/-!-I615,1/+!*)!671E)78!0E-1!N,!072,!NI!15,!A$%D[!6*1!NI!15,!
3,1/1/*6,);!!!
!
D,+7E-,!15,!3,1/1/*6,)!),.E-,2!1*!-E338I!15,!6,,2,2!/6.*)071/*6!15,!A$%D!0E-1!
),8I!*6!15,!4#[!:5/+5!-171,-!1571!"=X%! 07I !N,!-I615,1/+;JR!!!
!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

JR!4,+56/+78!#,9/,:(!"*8I*K/6!=!X/6+!%781;!!O]GO;!!?*03/8,2!NI!45,!$)L76/+!?,61,)!



! <R!

45,!2,./6/1/*6!*.! -I615,1/+ !-171,-!1571(' (5):'$%4#'(:0!!'/*$'0++!>'$*'(58($0/)%('
)4%0$%&'8>'/0$540!!>'*))544"/9'8"*!*9")0!'+4*)%((%(2 ''?*03*-1/6L[!.*)!,K7038,[!/-!7!
671E)788I!*++E))/6L!N/*8*L/+78!3)*+,--;!!&88!0/+)*N/78!L)*:15!/-!7!XIGKGTIJDK!3)*+,--;!!
\*:,9,)[!L)*:/6L!*6,!0/+)*N,!/6!7!+*61)*88,2!,69/)*60,61[!762!.,,2/6L!/1!:/15!7!
+5,0/+78!-*E3[!/-!6*1!7!FDLSMDKKP'GJJSMMIFT!3)*+,--;!!!
!
C&*6&J0-$9K=$0)$-&/$'&8;1/0,*#$70/"$&341-0'$;3&+('/0&-'''
!
45/-!071,)/78!/-!7!N)*72Z-3,+1)E0!.E6L/+/2,!1571!7+1-!NI!/65/N/1/6L!-I615,-/-!*.!15,!
.E6L78!+,88!:788-;!!>1!3),9,61-!L)*:15!*.!N*15!2/-,7-,Z+7E-/6L!.E6L/!762!N,6,./+/78!
.E6L/[!7++*)2/6L!1*!15,!4#;!!!
!
&!8*6L!8/-1!*.!15,!3)*3*-,2!E-,-!*.!15/-!.E6L/+/2,!/-!/6+8E2,2!/6!15,!3,1/1/*6[!37L,-!PZ
M;!!45/-!/-!,9/2,6+,!1571!15,!.E6L/+/2,!57-!N)*72Z-3,+1)E0!7+1/9/1Ie!/6!*15,)!:*)2-[!/1!
/-!57)0.E8!1*!076I!`/62-!*.!.E6L/;!!45/-!/-!6*1!+*6-/-1,61!:/15!15,!*)L76/+!3)/6+/38,!
1571!),cE/),-!.7)0,)-!1*!07/617/6!N/*2/9,)-/1I!*6!15,!.7)0;!!!!
!
>1!733,7)-!1571!15/-!.E6L/+/2,!:/88!N,!E-,2!N*15!7-!7!.*8/7)!-3)7I!1*!+*61)*8!8,7.!
2/-,7-,-!762!7!-*/8!7338/+71/*6!1*!+*61)*8!-*/8ZN*)6,!2/-,7-,-;!!45,),.*),[!15,!
),2E+,2!N/*2/9,)-/1I!07I!*++E)!N*15!*6!7N*9,ZL)*E62!-E).7+,-!762!/6!15,!-*/8;!!%*/8!
N/*2/9,)-/1I!/-!37)1/+E87)8I!+)/1/+78!.*)!2,+*03*-/1/*6!762!6E1)/,61!+I+8/6L;!
!
C&*6&J0-$9K=$0)$-&/$#))#-/01*$'
!
45,!$)L76/+!B71,)/78-!#,9/,:!>6-1/1E1,!V$B#>W!8/-1-!076I!071,)/78-!797/87N8,!1*!
*)L76/+!L)*:,)-!.*)!38761!2/-,7-,!+*61)*8;!!45,-,!071,)/78-!/6+8E2,!+*33,)[!-E8.E)[!
*/8-!762!*15,)!3)*2E+1-;!!S/15!788!15,-,!*15,)!*31/*6-!797/87N8,[!3*8I*K/6!=X%!/-!6*1!
,--,61/78!762!-5*E82!-,82*0!N,!6,+,--7)I;!
!
45,),!7),!076I!3)7+1/+,-!797/87N8,!1*!3),9,61!*)!0/6/0/_,!.E6L78!2/-,7-,-[!-E+5!7-!
/6+),7-,2!38761!-37+/6L[!),2E+,2!:71,)!E-,[!),-/-1761!97)/,1/,-[!6E1)/,61!
0767L,0,61[!-76/171/*6!762!+)*3!)*171/*6;!!>.!+E81E)78!+*61)*8-!7),!6*1!72,cE71,[!
N/*8*L/+78!+*61)*8-!762!6*6Z-I615,1/+!071,)/78-!7),!797/87N8,!.*)!2/-,7-,!+*61)*8;!!>.[!
762!*68I!/.[!15,-,!3)7+1/+,-!7),!/6-E../+/,61!1*!0767L,!15,!2/-,7-,[!-I615,1/+!
071,)/78-!+76!N,!E-,2;!!!
!
C&/#-/01*$;&)/I"13.#)/$()#)$"1.#$-&/$,##-$'*130%0#+$
!
45,!3,1/1/*6!2/-+E--,-!3*1,61/78!3*-1Z57)9,-1!E-,-[!NE1!2*,-!6*1!+87)/.I!15,!+)*3-!*)!
0,15*2!*.!E-,;!!45,!3,1/1/*6!-171,-(!
!

34*+*(%&'/%1'5(%('04%'(5##04"Y%&'"/',*/7"&%/$"0!'W++%/&"D'M;<]!

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

<]!T7`,6[!O]GO;!!",1/1/*6!1*!&0,62!Y!?Q#!oO]F;P]G!1*!&22!"*8I*K/6!=!X/6+!%781!7-!7!%I615,1/+!
%EN-176+,!&88*:,2!.*)!@-,!>6!$)L76/+!?)*3!")*2E+1/*6!



! F]!

!
&88!E-,-!0E-1!N,!,K38/+/18I!-171,2!N,.*),!7!071,)/78!+76!N,!722,2!1*!15,!A71/*678!'/-1;!
!

!"#!0+&("#'
!
?*)6E+*3/7!7L),,-!:/15!15,!07a*)/1I!*3/6/*6(!3*8I*K/6!=X%!-5*E82!FGL!N,!722,2!1*!
15,!A71/*678!'/-1!71!%,+1/*6!O]F;P]G;!
!
>6!15,!.E1E),[!76I!3,1/1/*6!1571!+*617/6-!?*6./2,61/78!DE-/6,--!>6.*)071/*6!-5*E82!N,!
),1E)6,2!1*!15,!3,1/1/*6,)!7-!/6-E../+/,61;!!45/-!:/88!-79,!1/0,!.*)!15,!9*8E61,,)!A$%D!
0,0N,)-!762!15,!L*9,)60,61!,038*I,,-!*.!15,!A$";!!!
!

'
! '
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