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 The adoption of perennial grain presents farmers with environmental and economic 

opportunities and risks.  If crops such as perennial wheat (Triticum aestivum x Thinopyrum 

elongatum; Pwheat) and intermediate wheatgrass (Thinopyrum intermedium IWG), two novel 

perennial grains, can thrive as dual-purpose forage-grain crops, many of these risks will be 

alleviated.  Annual winter wheat (Triticum aestivum L.) is used as a dual-purpose forage-grain 

crop and IWG is a successful perennial forage in the southern Great Plains.  Researchers at 

Washington State University (WSU) and The Land Institute (TLI) have developed Pwheat by 

crossbreeding annual wheat and tall wheatgrass and bred IWG for improved grain production. 

To evaluate potential of these novel species for dual-purpose forage-grain use, a field 

experiment to determine robustness of plant growth and perennial regrowth, as well as quality 

and quantity of harvested grain and forage for two cutting regimes, was conducted fall 2010-12 

in southwest Michigan at Kellogg Biological Station (KBS).  Compared with IWG, Pwheat 

produced more grain (Pwheat!238.70 g/m2, IWG!103.55 g/m2), but was less able to initiate late-

season regrowth, and thus maintain perenniality (Pwheat!59% regrowth, IWG!100% regrowth), 

and tended to produce lower quality forage in smaller quantities (Pwheat!560.71 g/m2, 

IWG!797.72 g/m2), especially after the first year of growth (year 2 Pwheat!391.23 g/m2, year 2 

IWG!956.20 g/m2).  Cutting generally did not have a long-term effect on plant growth.  Overall, 

species choice must depend on the goals of a specific farm, since there are unique benefits for 

each species.
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-F<8.65->!/0-!=134/0!>6AA-1-5E-2!372-1D->!./!/0-!-.18C!@-.2?1-@-5/!>./-:!!)062!/6@-!

<-163>!E311-2<35>->!46/0!D-=-/./6D-!2/.=-;!2335!7-A31-!2/-@!-835=./635;!.5>!/0-!E?//65=!

/1-./@-5/2!0.>!53/!C-/!7--5!6@<32->:!!*.18C!1.<6>!=134/0!4.2!372-1D->!65!(40-./!1-8./6D-!

/3!U,V;!.2!20345!7C!0-6=0/!@-.2?1-@-5/2!Q\6=?1-!N:$T:!!'!<8.55->!E35/1.2/!4.2!E35>?E/->!

A31!(40-./!.5>!U,V;!40-1-!.!2<-E6-2!-AA-E/!4.2!A3?5>!/3!7-!06=08C!26=56A6E.5/!A31!0-6=0/!

.5>!8-.A!.1-.!Q).78-!N:$T:!!]5!.D-1.=-;!(40-./!4.2!/.88-1!Q9#:O!E@T!.5>!0.>!.!06=0-1!W'U!

Q#:HIT;!1-8./6D-!/3!U,V;!46/0!.5!.D-1.=-!0-6=0/X$$:HO!E@!.5>!.D-1.=-!W'UX#:$K!Q).78-!N:9T:!!

)0-1-!4-1-!53!>6AA-1-5E-2!372-1D->!./!/0-!-.18C!=134/0!<-163>!.@35=!.5C!3A!/0-!

/1-./@-5/2!A31!.73D-B=13?5>!5-/!<16@.1C!<13>?E/6D6/C;!.2!65>6E./->!7C!763@.22!

@-.2?1-@-5/2!./!/0-!-.18C!2.@<865=!/6@-!Q).78-!N:$T:!!!

!

,-..*#(

! U5!C-.1!35-;!/0-!763@.22!./!/0-!@6>>8-!@-.2?1-@-5/!>./-!4.2!2.@<8->!35-!>.C!8./-1!

A31!-.E0!E?/!/1-./@-5/!.2!E3@<.1->!/3!/0-!E311-2<35>65=!?5E?/!/1-./@-5/;!>?-!/3!

>6AA-1-5E-2!65!>-D-83<@-5/!1./-2!E.?2->!7C!E?//65=!Q).78-!9:OT:!!'/!/0-!@6>>8-!

@-.2?1-@-5/!>./-;!2<-E6-2!1-@.65->!/0-!@32/!6@<31/.5/!A.E/31!65A8?-5E65=!<8.5/!=134/0!

Q).78-!N:9T:!!'/!/0-!/6@-!3A!/0-2-!@-.2?1-@-5/2;!.<<13F6@./-8C!"#P!3A!<8.5/2!0.>!0-.>->;!

.5>!/0?2!@32/!<8.5/2!4-1-!65!-.18C!1-<13>?E/6D-!2/.=-2:!!'2!20345!65!\6=?1-!N:$;!(40-./!



! "N!

4.2!/.88-1!/0.5!U,V!/013?=03?/!/0-!-.18C!.5>!@6>>8-!=134/0!<-163>2:!!U5!A.E/;!1-8./6D-!/3!

U,V;!(40-./!4.2!@?E0!/.88-1!Q(40-./XH#:I!E@;!U,VXIO:N!E@T!.5>!0.>!.!@?E0!06=0-1!W'U!

Q(40-./X9:K";!U,VX$:R9Z!).78-!N:$T:!!^-.1!$!W'U!A31!.88!@-.2?1-@-5/!/6@-2!62!20345!65!

\6=?1-!N:9:!!U5!.>>6/635;!(40-./!<13>?E->!@31-!763@.22!/0.5!U,V!Q(40-./XR"O:I"!=S@9;!

U,VX""H:$O!=S@9T!./!/0-!@6>>8-!2.@<865=!>./-!Q).78-!N:$T:!!&34-D-1;!E?//65=!1-=6@-!.823!

6@<.E/->!<8.5/!26_-;!-2<-E6.88C!0-6=0/!Q).78-!N:9T;!E.?265=!2@.88!7?/!26=56A6E.5/!>6AA-1-5E-2:!!

\31!-.E0!2<-E6-2;!/0-!?5E?/!<8.5/2!4-1-!/.88-1!/0.5!/0-!E?/!<8.5/2!Q?5E?/!<8.5/2XR$:H!E@;!E?/!

<8.5/2XKN:H!E@Z!).78-!N:$T:!!%?//65=!.823!>-E1-.2->!W'U!A31!U,V!QE?/!U,VX$:IK;!?5E?/!W'UX!

$:HIT;!7?/!53/!A31!(40-./!Q).78-2!N:$!.5>!N:9T:!!%?//65=!1-=6@-!>6>!53/!65A8?-5E-!763@.22!

.EE?@?8./->!7C!-6/0-1!2<-E6-2!./!/062!/6@-:!!!!!

!

/)0#(

! '/!/0-!8./-!=134/0!<-163>;!406E0!8.2/->!?5/68!0.1D-2/;!0-6=0/!4.2!26=56A6E.5/8C!

65A8?-5E->!7C!2<-E6-2!7?/!53/!7C!E?//65=!1-=6@-!Q).78-!N:9T:!!U5/-1-2/65=8C;!2<-E6-2!-AA-E/2!

4-1-!1-D-12->;!46/0!U,V!2?1<.2265=!(40-./!65!0-6=0/!Q(40-./X$#$:I!E@;!U,VX$#R:9!E@Z!

).78-!N:$T:!!'2!20345!65!\6=?1-!N:$;!(40-./!0.2!.!A.2/-1!656/6.8!=134/0!1./-!.5>!1-.E0->!.!

<8./-.?!./!.!834-1!0-6=0/!/0.5!/0./!3A!U,V:!!)0-1-!4.2!53!>6AA-1-5E-!65!W'U!7-/4--5!/0-!/43!

2<-E6-2!Q(40-./X$:HN;!U,VX$:H$Z!).78-2!N:$!.5>!N:9T!.5>;!>-2<6/-!7-65=!/.88-1;!U,V!

<13>?E->!8-22!763@.22!/0.5!(40-./!Q(40-./X$$R#:OO!=S@9;!U,VXKNI:$O!=S@9Z!).78-!

N:$T:!!`?165=!/062!8./-!=134/0!<-163>;!/0-1-!4-1-!53!>6AA-1-5E-2!372-1D->!7-/4--5!E?/!.5>!

?5E?/!<8.5/2!A31!-6/0-1!2<-E6-2Z!.<<.1-5/8C!@6>B2-.235!1-=134/0!E3@<-52./->!A31!/0-!

1->?E/635!65!0-6=0/!E.?2->!7C!/0-!E?//65=!/1-./@-5/!Q).78-!N:9T:!



! ""!

(

123045#67)*(8+'*#(9#%$2:0;(

( )0-!1-=134/0!3A!/0-!/1-./@-5/2!4.2!@356/31->!35!a3D-@7-1!N;!9#$$!/3!.22-22!

<-1-556.8!D6=31!Q).78-!N:NT:!!)0-!35-!/1-./@-5/!.223E6./->!46/0!<331!1-=134/0!65!/0-!A612/!

C-.1!4.2!A.88B<8.5/->;!E?/!(40-./!QbO#P!1-=134/0T;!E3@<.1->!/3!.88!3/0-1!/1-./@-5/2;!

406E0!4-1-!.223E6./->!46/0!ROB$##P!1-=134/0!Q).78-!N:N!.5>!N:"T:!!]5!.D-1.=-;!(40-./!

<8.5/2!/0./!0.>!5-D-1!7--5!E?/!Q1-=.1>8-22!3A!<8.5/65=!/6@-T!.5>!.88!U,V!<8.5/2!Q1-=.1>8-22!

3A!E?//65=!1-=6@-T!4-1-!$:H!/6@-2!@31-!86L-8C!/3!1-=134!/0.5!A.88B<8.5/->;!E?/!(40-./!<8.5/2!

Q).78-2!N:N!.5>!N:"T:!!!

!

I&2%'('@%6J/A'

!)$*+(

! [6@68.18C!/3!C-.1!35-;!2<-E6-2!-AA-E/2!4-1-!@31-!6@<31/.5/!/0.5!E?//65=!1-=6@-!A31!

=134/0!<.1.@-/-12!65!C-.1!/43!Q).78-2!N:O!.5>!N:IT:!!(40-./!4.2!/.88-1!/0.5!U,V!

Q(40-./X9H:K!E@;!U,VX9":H!E@Z!).78-!N:OT!./!/0-!-.18C!@-.2?1-@-5/!/6@-;!406E0!4.2!/0-!

2.@-!>61-E/635!3A!1-2<352-!372-1D->!65!C-.1!35-:!!a3/-!/0-!26@68.16/C!65!=134/0!E?1D-2!A31!

0-6=0/!7-/4--5!C-.12!35-!.5>!/43!Q\6=?1-2!N:$!.5>!N:NT:!!&34-D-1;!65!E35/1.2/!/3!<8.5/!

0-6=0/;!U,V!4.2!.223E6./->!46/0!=1-./-1!W'U!Q(40-./X$:N#;!U,VX":$IT!.5>!763@.22!

Q(40-./XNRH:"I!=S@9;!U,VX$9KI:$9!=S@9T;!1-8./6D-!/3!(40-./!Q).78-!N:OT:!!%?//65=!65!C-.1!

35-!>6>!53/!.AA-E/!0-6=0/;!W'U;!31!763@.22!./!/0-!-.18C!@-.2?1-@-5/!/6@-!65!C-.1!/43!Q).78-!

N:IT:!!(8.5/65=!/6@-!358C!0.>!.5!-AA-E/!35!W'U;!./!/062!/6@-:!!)062!1-2?8/->!65!2<165=B<8.5/->!

(40-./!0.D65=!.5!W'U!/0./!4.2!@?E0!06=0-1!/0.5!A.88B<8.5/->!(40-./;!.5>!@?E0!@31-!



! "O!

E3@<.1.78-!/3!/0./!3A!U,V!/0.5!3A!/0-!A.88B<8.5/->!(40-./!QA.88B<8.5/->!(40-./!W'UX$:N#;!

2<165=B<8.5/->!(40-./!W'UXN:KN;!U,V!W'UX":$IZ!).78-2!N:O!.5>!N:IT:!

!

,-..*#(

! U5!C-.1!/43;!/0-!763@.22!./!/0-!@6>>8-!@-.2?1-@-5/!>./-!4.2!2.@<8->!35!>6AA-1-5/!

>.C2!A31!-.E0!(40-./!/1-./@-5/;!>?-!/3!>6AA-1-5E-2!65!>-D-83<@-5/!1./-2!E.?2->!7C!E?//65=!

.5>!<8.5/65=!/6@-2!Q).78-!9:KT:!!'/!/0-!@6>>8-!@-.2?1-@-5/!>./-;!/0-1-!4.2!53!835=-1!.5C!

>6AA-1-5E-!65!0-6=0/!7-/4--5!/0-!/43!2<-E6-2!Q).78-2!N:O!.5>!N:IT:!!&34-D-1;!U,V!2/688!0.>!

@?E0!@31-!E.53<C!E832?1-!/0.5!(40-./;!.2!20345!7C!W'U!Q(40-./!W'UX$:IK;!U,V!

W'UXO:HHZ!\6=?1-!N:";!).78-2!N:O!.5>!N:IT;!.2!4-88!.2!@31-!763@.22!Q(40-./XRRH:O!=S@9;!

U,VX9$H$:KO!=S@9Z!).78-2!N:O!.5>!N:IT:!!'/!/062!@6>>8-!@-.2?1-@-5/!/6@-;!/0-1-!4-1-!53!

=134/0!>6AA-1-5E-2!372-1D->!>?-!/3!E?/!/1-./@-5/;!406E0!4.2!6@<32->!7-/4--5!/0-!-.18C!

.5>!@6>>8-!@-.2?1-@-5/2:!!'2!./!/0-!-.18C!@-.2?1-@-5/!/6@-;!<8.5/65=!/6@-!358C!.AA-E/->!

E.53<C!E832?1-!QA.88B<8.5/->!(40-./!W'UX$:IK;!2<165=B<8.5/->!(40-./!W'UX9:HK;!U,V!

W'UXO:HHZ!).78-2!N:O!.5>!N:IT:!

!

/)0#(

! '/!/0-!8./-!@-.2?1-@-5/!>./-!65!C-.1!/43;!2<-E6-2!4.2!2/688!/0-!@32/!6@<31/.5/!

A.E/31!65A8?-5E65=!<8.5/!=134/0!Q).78-!N:IT:!!U,V!0.>!@?E0!=1-./-1!0-6=0/!Q(40-./XHK:R!

E@;!U,VX$9K:9!E@T;!W'U!Q(40-./!W'UX#:RR;!U,V!W'UX":9KT;!.5>!763@.22!Q(40-./XIIH:K$!

=S@9;!U,VX$$K$:#O!=S@9T!/0.5!(40-./!Q).78-!N:OT:!!'/!/0-!8./-!@-.2?1-@-5/!/6@-;!/0-1-!

4-1-!53!>6AA-1-5E-2!>?-!/3!E?/!/1-./@-5/2!Q).78-!N:IT:!!'2!4.2!/0-!E.2-!/013?=03?/!/0-!C-.1;!



! "I!

<8.5/65=!/6@-!358C!.AA-E/->!E.53<C!E832?1-!QA.88B<8.5/->!(40-./!W'UX#:RR;!2<165=B<8.5/->!

(40-./!W'UX$:IK;!U,V!W'UX":9KZ!).78-2!N:O!.5>!N:IT:!

(

123045#67)*(8+'*#(9#%$2:0;(

! U5!/0-!2-E35>!C-.1;!2<-E6-2!0.>!/0-!=1-./-2/!-AA-E/!35!<32/B2-F?.8!ECE8-!1-=134/0!

Q).78-!N:"T:!!U,V!4.2!A.1!@31-!86L-8C!/3!1-=134!/0.5!(40-./!65!C-.1!/43!Q(40-./XO$:#P!

1-=134/0;!U,VX$##:#P!1-=134/0Z!).78-2!N:N!.5>!N:"T:!!)0-!E?/!/1-./@-5/!0.>!53!-AA-E/!35!

1-=134/0!3A!-6/0-1!2<-E6-2:!!)0-!<8.5/65=!/6@-!>6>!0.D-!.!@3>-2/!-AA-E/;!46/0!/0-!A.88B

<8.5/->!(40-./!7-65=!@31-!86L-8C!/3!1-=134!/0.5!/0-!2<165=B<8.5/->!QA.88!(40-./XO$:#P!

1-=134/0;!2<165=!(40-./XN":RP!1-=134/0Z!).78-2!N:N!.5>!N:"T;!7?/!6/!>6>!53/!0.D-!.2!76=!.5!

65A8?-5E-!.2!2<-E6-2:!

!

87"7*)0-<#(123045#67)*(8+'*#(9#%$2:0;(

! 'A/-1!/43!C-.12!3A!=134/0;!.88!U,V!<8.5/2!1-@.65->!.86D-!Q$##P!1-=134/0Z!).78-!

N:NT;!406E0!4.2!06=0-1!/0-5!/0-!<-1E-5/.=-!3A!<8.5/2!2?1D6D65=!A31!.5C!(40-./!/1-./@-5/:!!'!

=1-./-1!<-1E-5/.=-!3A!?5E?/!(40-./!<8.5/2!Q"$:"OPT!4-1-!.86D-!.A/-1!/43!C-.12;!.2!

E3@<.1->!46/0!E?/!(40-./!<8.5/2!Q9O:9$PZ!).78-2!N:N!.5>!N:"T:!!&34-D-1;!/0-1-!4.2!53!

>6AA-1-5E-!7-/4--5!2?1D6D.8!1./-2!3A!/0-!2<165=B<8.5/->!(40-./!QNN:9RPT!.5>!/0-!A.88B

<8.5/->!(40-./!/1-./@-5/2!QNN:NNPZ!).78-2!N:N!.5>!N:"T:!

!



! "K!

I&2%'*'!6%2#&'K$21"/8'

!)$*+(=>2$)%#(8700-&%3?(

( '/!/0-!-.18C!@-.2?1-@-5/!>./-!65!C-.1!35-;!U,V!A31.=-!0.>!834-1!a`\!Q(40-./!

A31.=-XI":"NP;!U,V!A31.=-X"I:9KPT!.5>!'`\!Q(40-./!A31.=-X"H:"HP;!U,V!

A31.=-X9$:#IPT!D.8?-2!.5>!.!06=0-1!Uc`G`!D.8?-!Q(40-./!A31.=-XN9:$IP;!U,V!

A31.=-XIO:N#PT!/0.5!(40-./!A31.=-!Q).78-2!N:K!.5>!N:RT:!

(

!)$*+(=@;2*#(1*)&0?(

( ]5!/0-!-.18C!@-.2?1-@-5/!>./-!65!C-.1!35-;!2<-E6-2!4.2!/0-!358C!A.E/31!/0./!4.2!

372-1D->!/3!65A8?-5E-!/0-!763E0-@6E.8!d?.86/C!3A!<8.5/!763@.22!Q).78-!N:RT:!!+-8./6D-!/3!

(40-./;!U,V!0.>!06=0!a`\!Q(40-./X"K:#$P;!U,VXO#:RNPT!.5>!'`\!Q(40-./X9$:K"P;!

U,VX9":#IPT!D.8?-2!.5>!.!834!Uc`G`!D.8?-!Q(40-./XIO:R"P;!U,VXIN:"OPZ!).78-!N:KT:!

(

,-..*#(=@;2*#(1*)&0?(

]5!/0-!@6>>8-!@-.2?1-@-5/!>./-!65!C-.1!35-;!2<-E6-2!4.2;!35E-!.=.65;!/0-!358C!

A.E/31!/0./!4.2!372-1D->!/3!.AA-E/!A31.=-!d?.86/C!Q).78-!N:RT:!!U,V!0.>!.!06=0-1!Uc`G`!

D.8?-!Q(40-./XO#:9HP;!U,VXON:H9PT!/0.5!(40-./!Q).78-!N:KT:!!)0-!/43!2<-E6-2!0.>!

-d?6D.8-5/!a`\!QIN:O$PT!.5>!'`\!D.8?-2!QN":OHPZ!).78-!N:KT:!!'8/03?=0!/0-!'`\!3A!U,V!

D-12?2!(40-./!E35/1.2/!2--@2!26=56A6E.5/!./!A612/!Q<X#:#"N#Z!).78-!N:RT;!.!e35A-11356!

'>f?2/@-5/!62!5-E-22.1C!265E-!/0-!'a]c'!62!53/!26=56A6E.5/:!!'A/-1!/0-!.>f?2/@-5/;!/0-!<B

D.8?-!@?2/!7-!7-834!#:#$IK!/3!7-!26=56A6E.5/;!406E0!62!53/!/0-!E.2-!Q#:#"N#g#:#$IKT;!23!

/0-1-!62!53!2<-E6-2!>6AA-1-5E-!A31!'`\!./!/0-!@6>>8-!/6@-!<-163>:!

(



! "R!

/)0#(=502<#$?(

]5!/0-!8./-!@-.2?1-@-5/!>./-!65!C-.1!35-;!2<-E6-2!4.2!.=.65!/0-!358C!A.E/31!2/?>6->!

/0./!0.>!.5!372-1D->!-AA-E/!35!A31.=-!d?.86/C!Q).78-!N:RT:!!U,V!0.>!834-1!a`\!

Q(40-./XKH:$HP;!U,VXIH:KHPT!.5>!'`\!Q(40-./X"H:""P;!U,VX"$:9"PT!D.8?-2!.5>!.!

06=0-1!Uc`G`!D.8?-!Q(40-./X9H:$"P;!U,VX"$:I#PT!/0.5!(40-./!Q).78-!N:KT:!!h?.86/C!3A!

2/3D-1!62!<1-2-5/->!65!\6=?1-2!N:O;!N:I;!.5>!N:K:!

'

I&2%'('!6%2#&'K$21"/8'

!)$*+(=>2$)%#(8700-&%3?(

( ]5!/0-!-.18C!@-.2?1-@-5/!>./-!65!C-.1!/43;!2<-E6-2!.5>!<8.5/65=!/6@-!73/0!.AA-E/->!

/0-!d?.86/C!3A!A31.=-!E?//65=2;!46/0!U,V!A31.=-!0.D65=!834-1!a`\!Q(40-./!A31.=-XIO:R#P;!

U,V!A31.=-XO#:$HPT!.5>!'`\!Q(40-./!A31.=-XN":HIP;!U,V!A31.=-X9O:H#PT!D.8?-2!.5>!.!

06=0-1!Uc`G`!D.8?-!Q(40-./XO#:HIP;!U,VXI":#"PT!/0.5!(40-./!A31.=-!Q).78-2!N:H!.5>!

N:$#T:!![<165=B<8.5/->;!(40-./!A31.=-!0.>!834-1!a`\!Q2<165=!(40-./XON:R"P;!A.88!

<40-./XIO:R#PT!.5>!'`\!Q2<165=!(40-./X9O:K9P;!A.88!(40-./XN":HIPT!D.8?-2!.5>!.!

06=0-1!Uc`G`!D.8?-!Q2<165=!(40-./XIN:HOP;!A.88!(40-./XO#:HIPT!/0.5!A.88B<8.5/->;!

(40-./!A31.=-!Q).78-2!N:H!.5>!N:$#T:(

(

!)$*+(=@;2*#(1*)&0?(

]5!/0-!-.18C!@-.2?1-@-5/!>./-!65!C-.1!/43;!2<-E6-2!.5>!<8.5/65=!/6@-!73/0!.AA-E/->!

4038-B<8.5/!A31.=-!d?.86/C!Q).78-!N:$#T:!!U,V!0.>!834-1!a`\!Q(40-./XK#:IOP;!

U,VXIO:KNPT!.5>!'`\!Q(40-./X"9:K#P;!U,VXNI:IOPT!D.8?-2!.5>!.!06=0-1!Uc`G`!D.8?-!

Q(40-./XNR:NOP;!U,VXO$:I$PT!/0.5!(40-./!Q).78-!N:HT:!![<165=B<8.5/->!(40-./!0.>!



! "H!

834-1!a`\!Q2<165=!(40-./XIN:NHP;!A.88!<40-./XK#:IOPT!.5>!'`\!Q2<165=!

(40-./XNN:OIP;!A.88!(40-./X"9:K#PT!D.8?-2!.5>!.!06=0-1!Uc`G`!D.8?-!Q2<165=!

(40-./X"K:"IP;!A.88!(40-./XNR:NOPT!/0.5!A.88B<8.5/->!(40-./!Q).78-!N:HT:!!)0-1-!4.2!53!

-AA-E/!3A!E?//65=!Q).78-!N:$#T:(

(

,-..*#(=@;2*#(1*)&0?(

( ]5!/0-!@6>>8-!@-.2?1-@-5/!>./-!65!C-.1!/43;!<8.5/65=!/6@-!.AA-E/->!a`\!.5>!'`\;!

4068-!2<-E6-2!.5>!E?//65=!.AA-E/->!Uc`G`!Q).78-!N:$#T:!![<165=B<8.5/->!(40-./!0.>!834-1!

a`\!Q2<165=!(40-./XIN:HOP;!A.88!(40-./XIH:$KPT!.5>!'`\!Q2<165=!(40-./XNO:INP;!A.88!

(40-./X"$:9OPT!D.8?-2!/0.5!A.88B<8.5/->!(40-./!Q).78-!N:HT:!!)0-1-!4.2!53!-AA-E/!3A!

2<-E6-2!31!E?//65=!A31!a`\!QIH:HIPT!31!'`\!Q"$:#OPT:!!U,V!0.>!.!06=0-1!Uc`G`!D.8?-!/0.5!

(40-./!Q(40-./X"#:R"P;!U,VX"":NOPT:!!%?/!(40-./!0.>!.!06=0-1!Uc`G`!D.8?-!/0.5!

?5E?/!(40-./!QE?/!(40-./X"N:#IP;!?5E?/!(40-./XNR:I9PT:!!(8.5/65=!/6@-!0.>!53!-AA-E/!

35!Uc`G`!Q"9:I#PT!.5>!E?//65=!0.>!53!-AA-E/!35!Uc`G`!A31!U,V!.835-!QU,VX"":NOPZ!

).78-2!N:H!.5>!N:$#T:!

(

/)0#(=502<#$?(

! ]5!/0-!8./-!@-.2?1-@-5/!>./-!65!C-.1!/43;!2<-E6-2!0.>!/0-!76==-2/!-AA-E/!35!A31.=-!

d?.86/C!3A!4038-B<8.5/!763@.22!Q).78-!N:$#T:!!U,V!0.>!834-1!a`\!Q(40-./XR#:#IP;!

U,VXKN:""PT!.5>!'`\!Q(40-./X"R:H"P;!U,VX"9:"$PT!D.8?-2!.5>!.!06=0-1!Uc`G`!D.8?-!

Q(40-./XN#:KKP;!U,VXNR:9IPT!/0.5!(40-./!Q).78-2!N:H!.5>!N:$#T:!!(8.5/65=!/6@-!.823!0.>!

.!2@.88!-AA-E/;!7?/!358C!35!a`\:!![<165=B<8.5/->;!E?/!(40-./!0.>!.!834-1!a`\!D.8?-!/0.5!



! O#!

A.88B<8.5/->;!E?/!(40-./!Q[<165=!(40-./XKH:9RP;!A.88!(40-./XR#:I#PZ!).78-2!N:H!.5>!

N:$#T:!!h?.86/C!3A!2/3D-1!62!<1-2-5/->!65!\6=?1-2!N:O;!N:I;!.5>!N:K:!

(

A<#$)**(B7)*-0+(

! U5!=-5-1.8;!763E0-@6E.8!d?.86/C!/-5>->!/3!>-E865-!3D-1!/6@-:!!)062!/1-5>!E.5!7-!2--5!

65!).78-2!N:K!.5>!N:H:!!U5!.>>6/635;!U,V!763@.22!/-5>->!/3!7-!3A!06=0-1!d?.86/C!/0.5!(40-./;!

-2<-E6.88C!8./-!65!/0-!2-.235!40-5!2/3D-1!4.2!0.1D-2/->;!.8/03?=0!/0-1-!4-1-!23@-!

-FE-</6352!/3!/062!Q).78-2!N:K!.5>!N:H;!\6=?1-2!N:O;!N:I;!.5>!N:KT:!![<165=B<8.5/->!(40-./!

4.2!@?E0!06=0-1!65!d?.86/C!/0.5!A.88B<8.5/->!(40-./!./!/0-!7-=65565=!3A!/0-!2-.235;!7?/!/0-!

>6AA-1-5E-!7-/4--5!/0-@!7-E.@-!8-22!<1353?5E->!7C!/0-!/6@-!2/3D-1!4.2!0.1D-2/->!Q).78-!

N:$#T:!!)0-!-AA-E/2!3A!E?//65=!.<<-.1!/3!0.D-!7--5!5-=86=678-!Q).78-2!N:R!.5>!N:$#T:!!!

'

I"&1='LI&2%:'*'23='(M'

5C$-&%(>2$)%#(

( \31.=-!<13>?E->!7C!/0-!2<165=!E?//65=!/1-./@-5/!62!<1-2-5/->!65!\6=?1-!N:R:!!U5!C-.1!

35-;!/0-!2<165=!A31.=-!763@.22!<13>?E->!65!/0-!E?/!(40-./!/1-./@-5/!4.2!06=0-1!/0.5!65!

/0-!E?/!U,V!/1-./@-5/!Q(40-./XN":KK!=S@9;!U,VX$#:N"!=S@9Z!).78-2!N:$$!.5>!N:$9T:!!

'!2<-E6-2!-AA-E/!A31!2<165=!A31.=-!4.2!.823!372-1D->!65!C-.1!/43:!!&34-D-1;!/0-!

<.//-15!4.2!/0-!1-D-12-!3A!40./!3EE?11->!65!C-.1!35-;!46/0!U,V!C6-8>65=!@31-!2<165=!

A31.=-!/0.5!(40-./!>6>!Q(40-./X9N:9$!=S@9;!U,VXNN:KO!=S@9Z!).78-2!N:$N!.5>!N:$"T:!!

)0-1-!4.2!.823!.5!-AA-E/!3A!<8.5/65=!/6@-;!46/0!2<165=!(40-./!<13>?E65=!@31-!A31.=-!/0.5!

A.88!(40-./!Q2<165=!(40-./X"O:9#!=S@9;!A.88!(40-./X9N:9$!=S@9Z!).78-2!N:$N!.5>!N:$"T:!



! O$!

]D-1.88;!A31.=-!<13>?E->!65!/0-!2<165=!4.2!.!D-1C!2@.88!<13<31/635!3A!/0-!/3/.8!

A31.=-!0.1D-2/->;!406E0!4.2!>3@65./->!7C!/0-!2/3D-1!<13>?E->!./!=1.65!0.1D-2/!Q\6=?1-!

N:HT:!!&34-D-1;!6/!62!2/688!65/-1-2/65=!/3!53/-!/0./!.88!E?/!/1-./@-5/2!<13>?E->!.73?/!/0-!2.@-!

E?@?8./6D-!.@3?5/!3A!2<165=!A31.=-!65!/0-!A612/!/43!C-.12!3A!=134/0!QO$:#"!=S@9Z!).78-2!

N:$$!.5>!N:$N;!\6=?1-!N:RT:!!a-6/0-1!2<-E6-2!531!<8.5/65=!>./-!0.>!.5C!372-1D->!-AA-E/!35!

/43BC-.1!2<165=!A31.=-!<13>?E/635:!

!

502<#$(

' ]D-1.88!2/3D-1!<13>?E/635!62!<1-2-5/->!65!\6=?1-!N:$#:!!U5!C-.1!35-;!/0-1-!4-1-!53!

>6AA-1-5E-2!65!0.1D-2/->!2/3D-1!>1C!4-6=0/!>?-!/3!2<-E6-2!31!E?//65=!Q).78-!N:$9T:!!'/!A612/!

=8.5E-;!/0-1-!2--@2!/3!7-!.!>6AA-1-5E-!7-/4--5!E?/!.5>!?5E?/!U,V!QE?/!U,VXO#K:9"!=S@9;!

?5E?/!U,VXKI#:HN!=S@9Z!).78-2!N:$$!.5>!N:$9T:!!&34-D-1;!.!e35A-11356!.>f?2/@-5/!62!

1-d?61->!265E-!/0-!'a]c'!62!53/!26=56A6E.5/:!!U5!/062!E.2-;!/062!.>f?2/@-5/!@-.52!/0./!358C!

E35/1.2/2!46/0!<BD.8?-2!7-834!#:#$IK!.1-!26=56A6E.5/:!![65E-!#:#9I9g#:#$IK;!/0-!>6AA-1-5E-!

7-/4--5!/0-!E?/!.5>!?5E?/!U,V!4.2!53/!.E/?.88C!26=56A6E.5/!Q).78-!N:$9T:!

! U5!C-.1!/43;!2<-E6-2!0.>!.!8.1=-!-AA-E/!35!2/3D-1!<13>?E/635;!46/0!U,V!<13>?E65=!

@31-!2/3D-1!/0.5!(40-./!Q(40-./XNKH:I9!=S@9;!U,VXHNH:N9!=S@9Z!).78-2!N:$N!.5>!N:$"T:!!

)0-1-!4.2!.!>6AA-1-5E-!7-/4--5!2<165=!(40-./!Q"HR:H#!=S@9T!.5>!A.88!E?/!(40-./!QN#9:NK!

=S@9T;!.8/03?=0!/0-1-!4.2!53!>6AA-1-5E-!7-/4--5!A.88!?5E?/!(40-./!Q"OI:RK!=S@9T!.5>!

-6/0-1!3A!/0-!3/0-1!(40-./!/1-./@-5/2!Q).78-2!N:$N!.5>!N:$"T:!



! O9!

! [<-E6-2;!E?//65=;!.5>!<8.5/65=!/6@-!.AA-E/->!/43BC-.1!E?@?8./6D-!/3/.82!3A!2/3D-1!>1C!

4-6=0/2!Q).78-2!N:$9!.5>!N:$";!\6=?1-!N:$#T:!!]D-1.88;!U,V!<13>?E->!@31-!2/3D-1!/0.5!

(40-./!Q(40-./X$#H9:"!=S@9;!U,VX$OKN:"!=S@9T;!?5E?/!(40-./!<13>?E->!@31-!2/3D-1!

/0.5!E?/!(40-./!Q?5E?/!(40-./X$99$:R!=S@9;!E?/!(40-./XHIN:$#!=S@9T;!.5>!A.88B<8.5/->!

(40-./!<13>?E->!@31-!2/3D-1!/0.5!2<165=B<8.5/->!(40-./!Q2<165=!(40-./X"RO:"9!=S@9;!

A.88!(40-./X$#H9:"!=S@9T;!4068-!E?//65=!0.>!53!-AA-E/!35!U,V!QU,V!2/3D-1X$OKN:"!=S@9Z!

).78-2!N:$$!.5>!N:$NZ!\6=?1-!N:$#T:!

!

D20)*(>2$)%#(=5C$-&%(1*73(>)**?(

( '2!46/0!2/3D-1!65!C-.1!35-;!>1C!4-6=0/!3A!/3/.8!0.1D-2/.78-!A31.=-!4.2!.73?/!/0-!

2.@-!A31!.88!2<-E6-2!.5>!E?//65=!1-=6@-2!QIR":K9!=S@9Z!).78-!N:$$T;!.A/-1!.!1-d?61->!

e35A-11356!.>f?2/@-5/!0.>!7--5!.<<86->;!>?-!/3!/0-!'a]c'!53/!7-65=!26=56A6E.5/:!!)0-!

e35A-11356B.>f?2/->!.8<0.!4.2!.=.65!#:#$IK;!.5>!/0-!834-2/!<BD.8?-!A31!.5C!3A!/0-!

E35/1.2/2!4.2!#:#N9O!A31!E?/!U,V!D-12?2!?5E?/!U,V!Q).78-!N:$9T:!

( U5!C-.1!/43;!2<-E6-2!.5>!<8.5/65=!/6@-!73/0!0.>!.5!-AA-E/!35!/0-!/3/.8!.@3?5/!3A!

>16->!A31.=-!Q2<165=!<8?2!A.88!A31.=-T!/0./!4.2!0.1D-2/->!Q).78-!N:$"T:!!]D-1!/0-!E3?12-!3A!

/0-!C-.1;!U,V!<13>?E->!@31-!A31.=-!/0.5!(40-./!Q(40-./XNH$:9N!=S@9;!U,VXHOI:9#!

=S@9T!.5>!2<165=B<8.5/->!(40-./!<13>?E->!@31-!A31.=-!/0.5!A.88B<8.5/->!(40-./!Q2<165=!

(40-./XO"N:I#!=S@9;!A.88!(40-./XNH$:9N!=S@9Z!).78-!N:$NT:!!)0-1-!4.2!53!-AA-E/!3A!

E?//65=!QIKN:K9!=S@9Z!).78-2!N:$N!.5>!N:$"T:!



! ON!

! [<-E6-2!.5>!<8.5/65=!/6@-!73/0!.AA-E/->!/0-!/43BC-.1!E?@?8./6D-!/3/.82!A31!2<165=!

.5>!A.88!A31.=-!>1C!4-6=0/2!Q).78-!N:"T:!!]D-1.88;!U,V!<13>?E->!.8@32/!O#P!@31-!A31.=-!

/0.5!(40-./!Q(40-./X$$9$:"!=S@9;!U,VX$OHO:O!=S@9T!.5>!A.88B<8.5/->!(40-./!<13>?E->!

@31-!/0.5!/46E-!.2!@?E0!A31.=-!.2!2<165=B<8.5/->!(40-./!Q2<165=!(40-./XON#:N9!=S@9;!

A.88!(40-./X$$9$:"!=S@9Z!).78-!N:NT:!!%?//65=!0.>!53!-AA-E/!35!(40-./!31!U,V!Q$NOR:"!

=S@9Z!).78-2!N:N!.5>!N:"T:!!'8/03?=0!2<165=!A31.=-!4.2!<13>?E->!65!-F/1-@-8C!86@6/->!

d?.5/6/6-2!7C!.88!2C2/-@2;!6/!4.2!3A!D-1C!06=0!d?.86/C!Q834!a`\!.5>!a`\;!06=0!Uc`G`Z!\6=?1-!

N:H;!).78-2!N:K!.5>!N:HT:!![/3D-1!d?.5/6/6-2!4-1-!@?E0!=1-./-1;!7?/!/0-C!4-1-!3A!358C!

@3>-1./-!d?.86/C!Q\6=?1-2!N:O;!N:I;!N:K;!.5>!N:HT:!!)062!62!35-!3A!/0-!L-C!/1.>-B3AA2!650-1-5/!

65!/062!2C2/-@:!

(

E$)-&(

! ]D-1.88!=1.65!C6-8>!62!<1-2-5/->!65!\6=?1-!N:$$:!!U5!/0-!A612/!C-.1;!(40-./!C6-8>->!

@?E0!@31-!=1.65!/0.5!U,V!Q(40-./XN$R:#9!=S@9;!U,VX$9I:NO!=S@9Z!).78-2!N:$$!.5>!

N:$9T:!!)0-1-!4.2!53!>6AA-1-5E-!65!=1.65!0.1D-2/!7-/4--5!E?/!<8.5/2!.5>!?5E?/!<8.5/2!A31!

-6/0-1!2<-E6-2!Q999:$H!=S@9Z!).78-2!N:$$!.5>!N:$9T:!

! U5!C-.1!/43;!2<-E6-2!4.2!.=.65!/0-!358C!D.16.78-!/0./!4.2!372-1D->!/3!.AA-E/!=1.65!

0.1D-2/;!46/0!(40-./!35E-!.=.65!<13>?E65=!@31-!=1.65!/0.5!U,V!Q(40-./X$OH:NK!=S@9;!

U,VXR#:KO!=S@9Z!).78-2!N:$N!.5>!N:$"T:!!)0-1-!4.2!53!>6AA-1-5E-!65!=1.65!0.1D-2/!>?-!/3!

E?//65=!Q$9#:#I!=S@9T!31!<8.5/65=!>./-!Q$I#:I#!=S@9Z!).78-2!N:$N!.5>!N:$"T:!



! O"!

[<-E6-2!.5>!<8.5/65=!/6@-!73/0!.AA-E/->!/0-!/43BC-.1!E?@?8./6D-!=1.65!C6-8>!>1C!

4-6=0/!/3/.82!Q).78-!N:"T:!!]D-1.88;!(40-./!<13>?E->!@31-!/0.5!/46E-!.2!@?E0!=1.65!.2!U,V!

Q(40-./X"KK:NH!=S@9;!U,VX9#K:$#!=S@9T;!.5>!A.88B<8.5/->!(40-./!<13>?E->!@?E0!@31-!

=1.65!/0.5!2<165=B<8.5/->!(40-./!Q2<165=!(40-./X$I$:KI!=S@9;!A.88!(40-./X"KK:NH!=S@9T;!

4068-!E?//65=!0.>!53!372-1D->!-AA-E/!35!(40-./!31!U,V!QN"9:9O!=S@9Z!).78-2!N:N!.5>!N:9;!

\6=?1-!N:$$T:!

!

`62E?22635!

N4&%#&3.&B'@%6J/AB'23='G&#%6J/A'

!"#$%#&'#(

,068-!?56A31@6/C!65!-@-1=-5E-!1./-2!62!>-261.78-;!6/!62!D-1C!>6AA6E?8/!/3!.E06-D-;!>?-!

/3!>6AA-1-5E-2!65!2-->!E0.1.E/-162/6E2!7-/4--5!2<-E6-2!.5>!65!/-@<-1./?1-!.5>!2368!@362/?1-!

./!2<165=!.5>!A.88!<8.5/65=!/6@-2:!!)0-2-!A.E/312!86L-8C!.EE3?5/!A31!@32/!3A!/0-!>6AA-1-5E-2!

.@35=!-@-1=-5E-!1./-2!2--5!0-1-!Q).78-!N:$T:!!]D-1.88;!D.1C65=!-@-1=-5E-!1./-2!.@35=!

/1-./@-5/2!E.5!7-!8.1=-8C!E3@<-52./->!A31!65!=1.22-2;!.2!/0-C!E.5!A688!3?/!2<.12-8C!

<3<?8./->!.1-.2!7C!<?//65=!3?/!5-4!/688-12)''!

'

E$2:0;(

*.E0!C-.1;!(40-./!=3/!3AA!/3!.!A.2/-1!2/.1/!/0.5!U,V!65!/-1@2!3A!<8.5/!0-6=0/;!7?/!U,V!

.84.C2!E.?=0/!?<!7C!/0-!-5>!3A!/0-!C-.1:!!*.18C!65!/0-!A612/!C-.1!3A!=134/0;!(40-./!4.2!/.88-1!

/0.5!U,V;!7?/!7C!/0-!-5>!3A!/0./!=13465=!2-.235;!U,V!4.2!/.88-1!/0.5!(40-./!Q).78-2!N:$!

.5>!N:9T:!U5!C-.1!/43;!/0-!<.//-15!4.2!/0-!2.@-;!7?/!/3!.!8-22-1!>-=1--Z!(40-./!2/.1/->!3?/!



! OO!

358C!286=0/8C!/.88-1!/0.5!U,V!65!C-.1!/43!.5>!6/!4.2!2?1<.22->!7C!U,V!-.186-1!Q).78-2!N:O!

.5>!N:IT:!!U,V!4.2!.78-!/3!2?1<.22!(40-./!65!0-6=0/!53/!7C!=13465=!A.2/-1;!7?/!7C!

E35/65?65=!6/2!=134/0!835=-1:!!U5!C-.1!35-;!73/0!2<-E6-2!0.>!26@68.1!=134/0!1./-2;!7?/!

(40-./!=134/0!8-D-8->!3AA!.2!6/!.<<13.E0->!0.1D-2/;!4068-!U,V!0-6=0/!E35/65?->!/3!

65E1-.2-!Q\6=?1-!N:$T:!!)0-!/43!2<-E6-2!A38834->!.!26@68.1!<.//-15!65!C-.1!/43!Q\6=?1-!N:NT:!!!

)0-!1-8./635206<!7-/4--5!W'U!3A!(40-./!.5>!U,V!E832-8C!@6@6EL->!E0.5=-!65!

0-6=0/2!A31!/0-!/43!2<-E6-2!65!/0-!A612/!C-.1;!7?/!53/!65!/0-!2-E35>!C-.1:!!U5!/0-!A612/!C-.1;!

(40-./!0.>!=1-./-1!E.53<C!E832?1-!/0.5!U,V!-.18C!65!/0-!2-.235;!7?/!7C!0.1D-2/;!73/0!

2<-E6-2!0.>!/0-!2.@-!.@3?5/!3A!E.53<C!E832?1-!Q).78-2!N:$!.5>!N:9T:!!U5!/0-!2-E35>!C-.1;!

U,V!2/.1/->!/0-!2-.235!46/0!@?E0!=1-./-1!E.53<C!E832?1-!/0.5!(40-./;!.5>!/062!

1-8./635206<!>6>!53/!E0.5=-!A31!/0-!-5/61-!2-.235!Q).78-2!N:O!.5>!N:IT:!!(40-./!E8-.18C!0.>!

06=0-1!E.53<C!E832?1-!1-8./6D-!/3!U,V!-.18C!65!C-.1!35-;!7?/!.2!/0-!2-.235!<13=1-22->;!/0-!

=.<!7-E.@-!2@.88-1!?5/68;!A65.88C;!U,V!0.>!2?1<.22->!(40-./!65!E.53<C!E832?1-!7C!-.18C!

[-</-@7-1!Q\6=?1-!N:9T:!!U5!C-.1!/43;!/0-!<.//-15!4.2!>6AA-1-5/;!46/0!U,V!E35262/-5/8C!

0.D65=!.!06=0-1!W'U!/0.5!(40-./!Q\6=?1-!N:"T:!!U5/-1-2/65=8C;!/0-!W'U!3A!2<165=B<8.5/->!

(40-./!A38834->!.!/1.f-E/31C!26@68.1!/3!/0./!3A!A612/BC-.1;!A.88B<8.5/->!(40-./Z!2<165=B

<8.5/->!(40-./!W'U!2/.1/->!3?/!06=0!QE3@<.1.78-!/3!/0./!3A!U,VT;!7?/!2/-.>68C!>-E1-.2->!

3D-1!/6@-!?5/68!6/!4.2!-D-5/?.88C!/0-!2.@-!.2!/0-!W'U!3A!A.88B<8.5/->!(40-./!Q\6=?1-!N:"T:!!

[65E-!=1-./-1!E.53<C!E832?1-!62!.223E6./->!46/0!7-65=!7-//-1!.78-!/3!3?/E3@<-/-!4-->2;!/062!

<.//-15!2?==-2/2!/0./!-.18C!65!/0-!A612/!2-.235;!(40-./!62!8-22!2?2E-</678-!/0.5!U,V!/3!7-65=!

3D-11?5!7C!4-->2!-.18C!65!/0-!A612/!=13465=!2-.235:!!&34-D-1;!U,V!62!@?E0!@31-!4-->B

E3@<-/6/6D-!/0.5!(40-./!8./-!65!/0-!A612/!C-.1!.5>!/013?=03?/!/0-!2-E35>!C-.1!3A!=134/0:!



! OI!

G6/E0-88!-/!.8:!Q$HHRT!A3?5>!/0./!U,V!<8.5/->!65!/0-!2<165=!3A!$HH$!0.>!.!@.F6@?@!

W'U!3A!":K!65!$HH9!.5>!.!@.F6@?@!W'U!3A!H:O!65!$HHN:!!)0-2-!.1-!06=0-1!/0.5!/0-!@.F6@?@!

W'U2!4-!A3?5>!A31!U,V!QN:H#!65!C-.1!35-!.5>!I:IR!65!C-.1!/43Z!\6=?1-2!"!.5>!OT:!!)062!@.C!

7-!>?-!/3!U,V!7-65=!<8.5/->!65!/0-!2<165=!65!/0-!G6/E0-88!-/!.8:!2/?>C;!/0?2!/0-!<8.5/2!4-1-!

.73?/!I!@35/02!38>-1!/0.5!/0-!<8.5/2!65!3?1!2/?>C:!!G6/E0-88!-/!.8:!@-5/635!/0./!1.65A.88!4.2!

L-C!65!>-/-1@6565=!U,V!W'U;!23!/0-!>13?=0/!4-!-F<-16-5E->!65!/0-!2?@@-1!3A!C-.1!/43!

Q).78-!9:$T!@.C!.823!0.D-!5-=./6D-8C!6@<.E/->!U,V!W'U:!

U5!.!2/?>C!7C!i6.3!-/!.8:!Q9#$9T!65D-2/6=./65=!/0-!1-8./635206<!7-/4--5!=1.65!C6-8>!

.5>!W'U!A31!.!5?@7-1!3A!.55?.8!40-./!E?8/6D.12;!W'U2!3A!40-./!1.5=->!A13@!":"#!/3!I:IN!

7-/4--5!<8.5/!0-.>65=!Q.<<13F6@./-8C!/0-!2.@-!.2!3?1!@6>>8-!2.@<8-!>./-T!.5>!=1.65!

A68865=!Q2031/8C!7-A31-!3?1!8./-!2.@<8-!>./-T:!!)062!4.2!@?E0!06=0-1!/0.5!/0-!W'U2!3A!3?1!

(40-./;!406E0!1.5=->!A13@!$:R#!/3!9:KO!65!C-.1!35-!.5>!A13@!#:R#!/3!$:HO!65!C-.1!/43!

7-/4--5!/0-!@6>>8-!.5>!8./-!2.@<8-!>./-2:!!)062!@.C!0.D-!7--5!>?-!/3!/0-!834!A-1/686/C!3A!

3?1!2368!.5>!/0-!A.E/!/0./!3?1!26/-!62!A.618C!@.1=65.8!A31!40-./!<13>?E/635;!40-1-.2!i6.3!-/!

.8:j2!2/?>C!/33L!<8.E-!65![0.5>35=;!/0-!2-E35>B8.1=-2/!40-./B<13>?E65=!<13D65E-!65!%065.:!!

\?1/0-1;!(40-./!>-@352/1./-2!2834!656/6.8!=134/0!1-8./6D-!/3!.55?.8!40-./;!.2!65>6E./->!7C!

.5!-.186-1!2/?>C!./!3?1!26/-!QM.6L?@.1!-/!.8:;!9#$9T:!

)0-!1-8./635206<!7-/4--5!763@.22!3A!(40-./!.5>!W'U!4.2!>6AA-1-5/!A13@!/0./!A31!

-6/0-1!0-6=0/!31!W'U;!.8/03?=0!/0-1-!4.2!/0-!2.@-!3D-1.88!<.//-15!3A!(40-./!203465=!@31-!

D6=313?2!=134/0!-.18C!35;!358C!/3!7-!-D-5/?.88C!2?1<.22->!7C!U,V:!!U5!/062!E.2-;!034-D-1;!

/0-!<13=1-22635!2<.52!73/0!C-.12;!46/0!(40-./!<13>?E65=!@31-!763@.22!/0.5!U,V!./!/0-!

@6>>8-!.5>!8./-!2.@<865=!>./-2!65!C-.1!35-!Q).78-2!N:$!.5>!N:9T;!A38834->!7C!U,V!



! OK!

<13>?E65=!2?72/.5/6.88C!@31-!763@.22!/0.5!(40-./!./!-D-1C!2.@<865=!>./-!65!C-.1!/43!

Q).78-2!N:O!.5>!N:IT:!!!

!

123045#67)*(8+'*#(9#%$2:0;!

! +-=134/0!62!.!L-C!/1.6/!A31!.!<-1-556.8!=1.65;!7-E.?2-!6/!62!/0-!E0.1.E/-162/6E!/0./!

>62/65=?620-2!<-1-556.82!A13@!.55?.82:!!U5!/0-!A612/!C-.1!U,V;!.2!.!/1?-!<-1-556.8;!

E35262/-5/8C!1-=1-4!.A/-1!=1.65!0.1D-2/!Q).78-!N:NT:!![3@-/6@-2!(40-./!1-=1-4!.A/-1!=1.65!

0.1D-2/!Q).78-!N:NT;!7?/!7-E.?2-!6/!>6>!53/!.84.C2!>3!23;!6/!62!6@<31/.5/!/3!?5>-12/.5>!/0-!

A.E/312!/0./!65A8?-5E-!(40-./!1-=134/0:!!^-.1!35-!<13D6>->!6>-.8!E35>6/6352!A31!(40-./!

1-=134/0k!.!E338!2?@@-1!46/0!2?AA6E6-5/!1.65A.88!Q).78-!9:$T:!!l5>-1!/0-2-!E35>6/6352;!E?/!

(40-./!1-=1-4!<3318C:!!&34-D-1;!?5E?/!(40-./!Q65E8?>65=!2<165=B<8.5/->!(40-./;!406E0!

4.2!53/!E?/!?5/68!C-.1!/43T!1-=1-4!D-1C!4-88!Q).78-!N:NT:!

'2!65!C-.1!35-;!2-E35>BC-.1!U,V!1-=1-4!E35262/-5/8C;!203465=!6/2!1-86.78C!<-1-556.8!

5./?1-!Q).78-!N:NT:!!&34-D-1;!?586L-!65!C-.1!35-;!535-!3A!/0-!(40-./!1-=1-4!4-88!Q).78-!

N:NT:!!)062!8.EL!3A!(40-./!1-=134/0!@.C!0.D-!7--5!>?-!/3!/0-!?5?2?.88C!03/;!>1C!2?@@-1!

23?/04-2/!G6E06=.5!-F<-16-5E->!65!9#$9!Q).78-!9:$T:!!U/!62!6@<31/.5/!/0./!?5>-1!-D-1C!

/1-./@-5/;!./!8-.2/!23@-!(40-./!2?1D6D->;!-D-5!/03?=0!06=0-1!1-=134/0!8-D-82!43?8>!7-!

>-261.78-!7-A31-!<?//65=!/062!E13<!65/3!E3@@-1E6.8!<13>?E/635:!!U/!62!.823!-5E3?1.=65=!/3!

53/-!/0./!65!/0-!2-E35>!C-.1;!1-=134/0!4.2!53/!>6@65620->!A31!-6/0-1!2<-E6-2!7C!0.1D-2/65=!

.!2<165=!A31.=-!E13<:!

]D-1.88;!4-!A3?5>!<-1-556.8!40-./!/3!1-=134!-.E0!C-.1!.73?/!N#BHOP!3A!/0-!/6@-;!

46/0!@32/!/1-./@-5/2!65!@32/!C-.12!203465=!./!8-.2/!O#P!1-=134/0!Q).78-!N:NT:!!'A/-1!/43!

C-.12!3A!=134/0;!U,V!0.>!$##P!1-=134/0!.5>!(40-./!0.>!.73?/!9OB"#P!1-=134/0!Q).78-!



! OR!

N:NT:!!)062!62!E3@<.1.78-!/3!/0-!A65>65=2!3A!G?1<0C!-/!.8:!Q9##HT!403!1-<31/!"9:HP!

1-=134/0!3A!(40-./!865-!(B$O:!!M.6L?@.1!-/!.8:!Q9#$9T!1-<31/!.!D-1C!46>-!1.5=-!3A!1-=134/0!

A31!(40-./!865-!(B$O!Q":#BR#:HP!1-=134/0T:!![/.5>!.=-!.5>!4-./0-1!E35>6/6352!73/0!2--@!

/3!6@<.E/!1-=134/0!2/135=8C;!46/0!38>-1!<8.5/2!.5>!/032-!=1345!?5>-1!03/;!>1C!E35>6/6352!

/-5>65=!/3!1-=134!@31-!<3318C:!!&34-D-1;!@31-!1-2-.1E0!62!5-->->!?5>-1!.!D.16-/C!3A!

4-./0-1!E35>6/6352!/3!>1.4!>-A656/-!E35E8?26352:!

!

57"")$+(

U5!/0-!A612/!/43!C-.12;!2<-E6-2!4.2!/0-!A.E/31!/0./!.AA-E/->!=134/0!.5>!1-=134/0!/0-!

@32/!2/135=8C:!!)0-!>6AA-1-5E-2!65!=134/0!.5>!1-=134/0!7-/4--5!2<-E6-2!.1-!<137.78C!

1-8./->!/3!>-=1--!3A!<-1-556.8!/1.6/2!-F0676/->:!!(-1-556.82!/-5>!/3!=134!28348C!./!A612/;!7?/!

/0-C!=134!A31!2?E0!.!835=!/6@-;!/0./!-D-5/?.88C!/0-C!2?1<.22!2031/-1B86D->!<8.5/2!65!26_-!

Qc.5!).22-8!-/!.8:;!9#$#T:!!)062!62!-F.E/8C!40./!4-!2--!46/0!(40-./!.5>!U,V:!![65E-!U,V!0.2!

.!=1-./-1!/-5>-5EC!/3!7-0.D-!.2!.!<-1-556.8!/0.5!(40-./;!6/!@.L-2!2-52-!A31!6/!/3!=134!

28348C!>?165=!/0-!-.18C!/6@-!<-163>!3A!C-.1!35-;!.2!E35A61@->!7C!@-.5!0-6=0/!.5>!W'U!

D.8?-2!Q).78-!N:$T;!7?/!/3!-D-5/?.88C!2?1<.22!(40-./!65!26_-;!.2!20345!7C!C-.1!/43!@-.5!

D.8?-2;!-2<-E6.88C!A31!W'U!.5>!763@.22!Q).78-!N:OT:!

`-=1--!3A!<-1-556.86/C!.823!.AA-E/->!=134/0!65!C-.1!/43!65!/0./!(40-./j2!8.EL!3A!

137?2/!<-1-556.8!1-=134/0!Q).78-!N:NT!>1.2/6E.88C!1->?E->!(40-./j2!2-E35>!C-.1!W'U!.5>!

763@.22S@9!Q).78-!N:OT:!!&-6=0/!/1-5>2!4-1-!26@68.1!A31!(40-./!>?165=!73/0!C-.12!7-E.?2-!

/032-!(40-./!<8.5/2!/0./!>6>!1-=134!4-1-!<-1A-E/8C!0-.8/0C!Q).78-2!N:$!.5>!N:OT:!!&34-D-1;!

7-E.?2-!@.5C!>6>!53/!2?1D6D-!65/3!/0-!2-E35>!C-.1;!/0-!(40-./!<8.5/2!=1-4!@?E0!@31-!



! OH!

2<.12-8C!65!C-.1!/43!/0.5!65!C-.1!35-;!/0?2!E.?265=!/0-!834!W'U!.5>!763@.22S@9!D.8?-2;!

1-8./6D-!/3!/032-!65!C-.1!35-:!

'

!6%2#&'K$21"/8'

! ,-!A3?5>!/0./;!A31!@32/!@-.2?1-@-5/!>./-2!65!73/0!C-.12;!U,V!<13>?E->!06=0-1!

d?.86/C!Q834-1!a`\!.5>!'`\;!06=0-1!Uc`G`T!A31.=-!/0.5!(40-./!Q).78-2!N:K;!N:R;!N:H;!.5>!

N:$#T:!!)0-!@.f31!-FE-</6352!/3!/062!4-1-!/0-!4038-B<8.5/!2.@<8-2!A13@!/0-!-.18C!.5>!

@6>>8-!@-.2?1-@-5/!>./-2!65!C-.1!35-!Q).78-!N:KT!.5>!/0-!4038-B<8.5/!2.@<8-2!A13@!/0-!

@6>>8-!@-.2?1-@-5/!>./-2!65!C-.1!/43!Q).78-!N:HT:!!]5!/0-!-.18C!>./-!U,V!0.>!06=0-1!a`\!

.5>!'`\!D.8?-2!.5>!.!834-1!Uc`G`!D.8?-!/0.5!(40-./!.5>!./!/0-!@6>>8-!>./-2!65!73/0!

C-.12!(40-./!.5>!U,V!0.>!-d?.8!a`\!.5>!'`\!D.8?-2:!!]/0-1!/0.5!/0-2-!-FE-</6352;!U,V!

A31.=-!d?.86/C!4.2!.84.C2!06=0-1!/0.5!/0./!3A!(40-./!Q).78-2!N:K;!N:R;!N:H;!.5>!N:$#T:! !

! U5!C-.1!/43;!/0-!A31.=-!d?.86/C!3A!2<165=B<8.5/->!(40-./!A38834->!.!<.//-15!26@68.1!

/3!/0-!W'U!3A!2<165=B<8.5/->!(40-./!Q).78-!N:HT:!![<165=B<8.5/->!(40-./!2/.1/->!3AA!46/0!

1-8./6D-8C!06=0Bd?.86/C!A31.=-Z!6/!4.2!=-5-1.88C!-d?.8!/3!Q-.18C!A31.=-!E?//65=2;!Uc`G`!3A!

-.18C!.5>!@6>>8-!4038-B<8.5/!2.@<8-2T!31!-D-5!2?1<.2265=!Qa`\!.5>!'`\!3A!-.18C!.5>!

@6>>8-!4038-B<8.5/!2.@<8-2T!U,V!65!d?.86/C!./!/0-!2.@-!@-.2?1-@-5/!/6@-2:!!&34-D-1;!7C!

/0-!-5>!3A!/0-!2-.235;!2-5-2E-5E-!>-E1-.2->!/0-!d?.86/C!3A!2<165=B<8.5/->!(40-./!A31.=-!

?5/68!6/!4.2!/0-!2.@-!.2!/0./!3A!A.88B<8.5/->!(40-./!A31!-D-1C!@-/16E!-FE-</!a`\;!406E0!4.2!

2/688!4312-!/0.5!/0-!a`\!3A!U,V!./!/0./!>./-!Q).78-!N:HT:!!

! \31!.88!/1-./@-5/2;!A31.=-!d?.86/C!=-5-1.88C!>-E1-.2->;!3A/-5!@.1L->8C;!/013?=03?/!

/0-!C-.1!Q).78-2!N:K!.5>!N:HT:!!)062!62!.!E3@@35!<.//-15!46/0!A31.=-2:!!*>@62/-5!-/!.8:!

Q$HHRT!A3?5>!.!26@68.1!<.//-15!65!.!2/?>C!3A!A31.=-!d?.86/C!3A!A3?1!2@.88B=1.65!2<-E6-2!3D-1!



! I#!

/0-!E3?12-!3A!.!=13465=!2-.235:!!)0-C!53/->!/0./!Uc`G`!=-5-1.88C!>-E1-.2->!.5>!/0./!a`\!

.5>!'`\!=-5-1.88C!65E1-.2->!Q6:-:;!A31.=-!d?.86/C!>-E1-.2->T!A31!.88!A3?1!2<-E6-2!7-/4--5!

D-=-/./6D-!2/.=-!Q-d?6D.8-5/!/3!3?1!-.18C!@-.2?1-@-5/!/6@-T!.5>!@68L!2/.=-!Q7-/4--5!3?1!

@6>>8-!.5>!8./-!@-.2?1-@-5/!/6@-2T:!!!

! U5!=-5-1.8;!/0-!A31.=-!d?.86/C!D.8?-2!4-!A3?5>!4-1-!.73?/!/0-!2.@-!.2;!31!286=0/8C!

4312-!/0.5;!/032-!3A!/0-!40-./!/-2/->!7C!*>@62/-5!-/!.8:!Q$HHRT;!406E0!/0-C!>-2E167-!.2!.5!

m-FE-88-5/n!.5>!m5?/16/63?2n!A31.=-!8./-!65!/0-!2-.235!Q6:-:;!./!23A/!>3?=0!2/.=-T:!!*>@62/-5!-/!

.8:!1-<31/->!/0-!A3883465=!D.8?-2!A31!40-./k!9":OBIK:#P!A31!a`\;!9#:$BKI:#P!A31!'`\;!.5>!

O9:IBR#:"P!A31!Uc`G`:!!]?1!a`\!D.8?-2!4-1-!286=0/8C!06=0-1!Q(40-./X"I:NHBR#:I#P;!

U,VX"I:9KBKN:RNPT;!7?/!3?1!'`\!D.8?-2!Q(40-./X9$:NIB"H:HHP;!U,VX9$:#IB"N:99PZ!

).78-2!N:K!.5>!N:HT!4-1-!834-1!/0.5!@.5C!3A!*>@62/-5j2:!!&34-D-1;!3?1!Uc`G`!D.8?-2!

Q(40-./X9I:IRBII:I#P;!U,VXNK:R$BIO:N#PZ!).78-2!N:K!.5>!N:HT!4-1-!.823!834-1!/0.5!

*>@62/-5j2:!

! ]?1!A31.=-!4.2!=-5-1.88C!1-8./6D-8C!834!65!d?.86/C!40-5!E3@<.1->!46/0!<-1-556.8!

E338B2-.235!A31.=-!=1.22-2:!!\31!-F.@<8-;!e?15-1!.5>!e-8-2LC!A3?5>!Uc`G`!D.8?-2!46/0!.!

@-.5!3A!IO:OP!65!/0-61!?520.>->!E35/138!<83/2!3A!31E0.1>=1.22!QF)'0+*-3(%*2"#$)0)(W:T;!46/0!

/1.E-2!3A!/.88!A-2E?-!Q>#307')()$7&.-&)'#)([E01-7:T;!65!.5!-F<-16@-5/!E35>?E/->!65!
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1-=635:!!&34-D-1;!3/0-1!E338B2-.235!A31.=-!=1.22-2!/0./!.1-!E3@<.1.78-!/3!U,V!0.D-!7--5!

2/?>6->!65!/062!.1-.:!!\31!-F.@<8-;!&?>235!-/!.8:!Q9#$#T!1-<31/->!.73?/!O#BN##!=S@9!3A!>1C!

@.//-1!3AA-1->!A13@!<.2/?1-2!E35262/65=!3A!@6F/?1-2!3A!E338B2-.235!=1.22-2!.5>!8-=?@-2!

Q65E8?>65=!<-1-556.8!1C-=1.22!Q/2*-7"(C#$#&&#!W:T;!d?.EL=1.22!qI%$2C+$2&($#C#&3!QW:T!

e-.?D:r;!.8A.8A.!Q,#.-')%2(3)0-<)(W:T;!406/-!E83D-1!QD$-J2*-7"($#C#&3!W:T;!1->!E83D-1!QD$-J2*-7"(

C$#0#&3#!W:T;!31E0.1>=1.22!QF)'0+*-3(%*2"#$)0)!W:T;!.5>!/.88!A-2E?-!Q>#307')()$7&.-&)'#)!

[E01-7:TT!./!oe[!65!23?/04-2/!G6E06=.5!./!.5C!=6D-5!/6@-!3D-1!/0-!=13465=!2-.235:!!)062!62!

53/!>61-E/8C!E3@<.1.78-!/3!3?1!1-2?8/2;!265E-!4-!0.1D-2/->!./!>62E1-/-!/6@-!<365/2!.5>!

&?>235!-/!.8:!65/-5>->!/0-61!<.2/?1-2!A31!=1._65=:!!&34-D-1;!6/!62!-5E3?1.=65=!/3!53/-!/0./!

3?1!U,V!=-5-1.88C!0.>!4038-B<8.5/!4-6=0/2!QC-.1!35-k!R#BR$#!=S@9;!C-.1!/43k!$$O#B9"O#!

=S@9Z!).78-2!N:$!.5>!N:OT!.5>!2/3D-1!C6-8>2!QO##B$###!=S@9Z!).78-2!N:$$!.5>!N:$NT!/0./!



! IK!

4-1-!@?8/6<8-!/6@-2!06=0-1!/0.5!/0-!>1C!@.//-1!.D.68.7686/C!3A!<.2/?1-!=1.22-2!35!.5C!=6D-5!

>.C;!65>6E./65=!/0./!6/!62!53/!3?/26>-!/0-!1-.8@!3A!<32267686/C!A31!U,V!/3!7-!65/-=1./->!.2!.!

?2-A?8!<.1/!3A!/062!2C2/-@:!

'!2/?>C!4.2!>35-!65!.!A6-8>!E832-!/3!3?12!A13@!9#$#!/3!9#$$;!406E0!A3?5>!U,V!/3!

<13>?E-!.73?/!NH#BO##!=S@9!3A!763@.22!./!0.1D-2/!65!/0-!A612/!C-.1!3A!=134/0!.5>!.73?/!

$9##B$K##!=S@9!3A!763@.22!./!0.1D-2/!65!/0-!2-E35>!C-.1!3A!=134/0!Q%?8@.5!.5>![5.<<;!

l5<?78620->!>./.;!9#$9T:!!'2!46/0!=1.65!C6-8>;!3?1!2/3D-1!C6-8>2!4-1-!834-1!/0.5!/032-!3A!

%?8@.5!.5>![5.<<!65!/0-!A612/!C-.1!3A!=134/0!QO##BKI#!=S@9T;!7?/!06=0-1!/0.5!/032-!3A!

%?8@.5!.5>![5.<<!65!/0-!2-E35>!C-.1!3A!=134/0!QH$#BHI#!=S@9T:!!)062!62!86L-8C!>?-!/3!/0-!

-FE-88-5/!4-./0-1!4-!-F<-16-5E->!65!9#$$!.5>!/0-!<331!4-./0-1!65!9#$9!Q).78-!9:$T;!.2!

>62E?22->!65!/0-!2-E/635!35!=1.65!C6-8>;!.73D-:!

!

G-#*.(57"")$+(

]D-1.88;!4-!A3?5>!/0./!(40-./!<13>?E->!@31-!=1.65!/0.5!U,V;!4068-!U,V!/-5>->!/3!

<13>?E-!@31-!2/3D-1!/0.5!(40-./;!-2<-E6.88C!.A/-1!/0-!A612/!C-.1!Q\6=?1-2!N:$#!.5>!N:$$T:!!

e3/0!2<-E6-2!<13>?E-!.73?/!/0-!2.@-!.@3?5/!3A!2<165=!A31.=-!Q\6=?1-!N:RT:!!U,V!A31.=-;!

-2<-E6.88C!2/3D-1;!/-5>2!/3!7-!3A!06=0-1!d?.86/C!/0.5!(40-./!A31.=-!Q).78-2!N:K;!N:R;!.5>!N:H;!

.5>!N:$#T;!7?/!.88!3A!3?1!A31.=-!/-5>2!/3!7-!E3@<.1.78-!31!834-1!65!d?.86/C!Q).78-2!N:K!.5>!

N:HT!/0.5!1-<31/->!D.8?-2!A31!E3@<.1.78-!2<-E6-2:!

]?1!=1.65!.5>!2/3D-1!C6-8>2!4-1-!=-5-1.88C!06=0-1!/0.5!3/0-1!1-<31/->!C6-8>2!A31!

26@68.1!2<-E6-2;!7?/!3?1!(40-./!1-=134/0!4.2!26@68.1!/3!40./!0.2!7--5!<1-D63?28C!1-<31/->!



! IR!

A31!865-!(B$O:!!]?1!06=0-1!C6-8>2!@.C!0.D-!7--5!./!8-.2/!<.1/6.88C!>?-!/3!-FE-88-5/!4-./0-1!

E35>6/6352!A13@!A.88!9#$#!/013?=0!2?@@-1!9#$$!Q).78-!9:$T:!

e.2->!35!>./.!A13@!/0-!86/-1./?1-;!3?1!U,V!<13>?E->!@31-!2-->!/0.5!?56@<13D->!

A31.=-!865-2;!7?/!5-6/0-1!3?1!U,V!531!3?1!(40-./!<13>?E->!.2!@?E0!=1.65!.2!.55?.8!40-./!

E.5:!!&34-D-1;!/0-!7-5-A6/2!3A!<-1-556.86/C!.5>!2/135=!<3/-5/6.8!A31!>?.8B<?1<32-!?2-!@.C!

1-5>-1!-6/0-1!31!73/0!3A!/0-2-!2<-E6-2!D6.78-!E13<<65=!3</6352;!>-2<6/-!834-1!=1.65!C6-8>2!

Qe-88!-/!.8:;!9##RT:!!

!

H":.$::"63'F$442%8'

]D-1.88;!4-!0.D-!2--5!/0./!(40-./!=1-4!A.2/-1!/0.5!U,V!-.18C!65!/0-!A612/!C-.1;!4068-!

U,V!@.65/.65->!6/2!=134/0!835=-1!/0.5!(40-./:!!U,V!0.2!=1-./-1!1-=134/0!<3/-5/6.8!.5>!

=-5-1.88C!<13>?E->!@31-;!06=0-1Bd?.86/C!A31.=-!/0.5!(40-./:!!&34-D-1;!(40-./!=-5-1.88C!

<13>?E->!@31-!=1.65;!.5>!/062!=1.65!62!@31-!26@68.1!/3!.!E?11-5/!E13<;!/0?2!@.L65=!6/!@31-!

1-E3=56_.78-!/3!E352?@-12!.5>!<137.78C!@31-!-.268C!@.1L-/->;!/0.5!U,V:!!)0-1-A31-!4-!

E.5!2--!/0./;!.8/03?=0!/0-2-!E13<2!@.C!.<<-.1!26@68.1!./!A612/;!/0-C!.1-!.E/?.88C!d?6/-!

>6AA-1-5/;!.5>!/0./!-D.8?./65=!/0-@!1-d?61-2!E.1-A?8!E3526>-1./635!3A!@.5C!<3/-5/6.8!

/1.>-3AA2:!

U5!=-5-1.8;!3?1!=1.65!C6-8>2!4-1-!06=0!E3@<.1->!46/0!/032-!1-<31/->!65!/0-!

86/-1./?1-!A31!26@68.1!2<-E6-2:!!&34-D-1;!535-!3A!3?1!C6-8>2!-d?.8->!/032-!3A!.55?.8!40-./!

=1345!?5>-1!26@68.1!E35>6/6352:!!]?1!2/3D-1!C6-8>2!4-1-!E3@<.1.78-!/3!2/3D-1!C6-8>2!3A!

26@68.1!2<-E6-2;!.2!1-<31/->!65!/0-!86/-1./?1-:!!&34-D-1;!2<165=!A31.=-!C6-8>!4.2!-F/1-@-8C!

834!.2!E3@<.1->!/3!2/3D-1!C6-8>:!



! IH!

+-D62/65=!3?1!0C<3/0-2-2;!4-!2--!/0./!3?1!>./.!2?<<31/!23@-;!7?/!53/!3/0-12:!!,-!

4-1-!E311-E/!/0./!U,V!43?8>!<13>?E-!/0-!@32/!A31.=-!.5>!(40-./!43?8>!<13>?E-!/0-!@32/!

=1.65:!!&34-D-1;!/0-1-!4.2!53!>6AA-1-5E-!7-/4--5!E?/!.5>!?5E?/!E?@?8./6D-!=1.65!

<13>?E/635!65!(40-./;!31!7-/4--5!E?/!.5>!?5E?/!E?@?8./6D-!A31.=-!<13>?E/635!65!U,V;!.2!

4-!-F<-E/->:!!U5!.>>6/635;!U,V!-F0676/->!-FE-88-5/!<32/B2-F?.8!ECE8-!1-=134/0;!.2!4-!

-F<-E/->:!!&34-D-1;!.!2<165=!<8.5/65=!>./-!>6>!53/!6@<13D-!1-=134/0!1./-2!3A!(40-./!./!/0-!

-5>!3A!/43!C-.12;!.2!4-!/03?=0/!6/!43?8>:!

!

%35E8?26352!

]D-1.88;!U/!62!6@<322678-!/3!2.C!406E0!E13<<65=!31!@.5.=-@-5/!3</635!-F.@65->!65!

/062!2/?>C!62!/0-!7-2/:!!)0-1-!.1-!/1.>-3AA2!650-1-5/!65!.5C!3A!/0-!E036E-2!<1-2-5/->;!23!

>-E626352!@?2/!7-!@.>-!35!.!E.2-B7CBE.2-!7.262;!>-<-5>65=!35!/0-!=3.82!3A!65>6D6>?.8!

A.1@2:!!\31!-F.@<8-;!6A!=1.65!C6-8>!62!.!<16@.1C!=3.8!3A!.!A.1@!.5>!A31.=-!<13>?E/635!62!

2-E35>.1C;!-2<-E6.88C!6A!358C!/43!C-.12!3A!<13>?E/635!.1-!1-d?61->;!(40-./!@.C!7-!.!D-1C!

=33>!3</635:!!&34-D-1;!6A!06=0!A31.=-!<13>?E/635;!-2<-E6.88C!65!/0-!2-E35>!C-.1!3A!=134/0;!

@.F6@6_65=!A31.=-!d?.86/C;!.5>!@?8/6<8-!C-.12!3A!D6=313?2!1-=134/0!.1-!@31-!6@<31/.5/!

/0.5!=1.65!<13>?E/635!31!-.18C!A31.=-!<13>?E/635;!U,V!43?8>!7-!.!7-//-1!3</635:!!U5!

.>>6/635;!-.18C!A31.=-!0.1D-2/!62!7-2/!6A!d?.86/C!62!@32/!6@<31/.5/;!7?/!8./-1!A31.=-!0.1D-2/!

E.5!<13D6>-!.!8.1=-1!C6-8>;!.8/03?=0!3A!834-1!d?.86/C:!!(8.5/65=!/6@-!62!/0-!358C!2/?>6->!

E0.1.E/-162/6E!40-1-!35-!3</635!A.618C!E35262/-5/8C!3?/<-1A31@->!/0-!3/0-1!Q65!/062!E.2-!

A.88B<8.5/->!=-5-1.88C!3?/<-1A31@->!2<165=B<8.5/->T:!!&34-D-1;!-D-5!65!/062!E.2-;!<8.5/65=!

(40-./!65!/0-!2<165=!@.C!7-!7-5-A6E6.8!A31!E-1/.65!E13<<65=!2C2/-@2:!!\31!-F.@<8-;!6A!/06EL!



! K#!

2-E35>BC-.1!=134/0!.5>!@3>-1./-!/3!06=0!2-E35>BC-.1!A31.=-!.5>!=1.65!C6-8>2!.1-!>-261->;!

.5>!535-F62/-5/!A612/!C-.1!C6-8>2!.1-!.EE-</.78-;!/062!62!65!-FE-88-5/!E13<<65=!3</635:!

U/!62!-5E3?1.=65=!/0./;!65!@32/!E.2-2;!2<165=!A31.=-!0.1D-2/!>3-2!53/!.AA-E/!8./-1!=1.65!

.5>!A31.=-!<13>?E/635;!-2<-E6.88C!A31!U,V:!!)062!6@<86-2!/0./!73/0!E13<2!E3?8>!7-!?2->!A31!

>?.8B?2-!<13>?E/635;!406E0!43?8>!.8834!/0-2-!E13<2!/3!A6/!65/3!.!D.16-/C!3A!E13<<65=!

2C2/-@2:!!U5!.>>6/635;!>?.8B?2-!E.5!7-!-F/1-@-8C!7-5-A6E6.8;!.2!6/!8-5>2!A8-F67686/C!/3!.!2C2/-@:!!

\31!-F.@<8-;!6A!4-./0-1!E35>6/6352!.1-!53/!A.D31.78-!A31!=1.65!<13>?E/635!65!35-!C-.1;!35-!

E.5!26@<8C!0.1D-2/!.88!<8.5/2!-.18C!.2!.!A31.=-!E13<!652/-.>:!!)062!/C<-!3A!A8-F67686/C!62!

<.1/6E?8.18C!6@<31/.5/!.5>!<1.E/6E.8!A31!2@.88;!>6D-126A6->!A.@-12;!.5>!/0-!5-->!A31!

A8-F67686/C!4688!358C!65E1-.2-!.2!4-./0-1!D.16.7686/C!>?-!/3!E86@./-!E0.5=-!65E1-.2-2:!

,-!>3!53/!-F<-E/!/0-2-!<-1-556.8!=1.65!E13<2!/3!1-<8.E-!.55?.8!=1.652!E?11-5/8C!65!

<13>?E/635;!-D-5!35!.!2@.88B2E.8-;!.5C/6@-!2335:!!)0-!=1-./-2/!7.116-12!/3!8.1=-B2E.8-;!

@.652/1-.@!<13>?E/635!3A!<-1-556.8!=1.652!65E8?>-!834!=1.65!C6-8>2!Q-2<-E6.88C!A31!U,VT;!

8.EL!3A!E35262/.5/!1-=134/0!65!(40-./;!.5>!8.EL!3A!.5!.<<13<16./-!@.1L-/!E?11-5/8C!65!<8.E-!

Q-2<-E6.88C!A31!U,VT:!!&34-D-1;!/0-2-!53D-8!E13<2!@.C!7-!.<<13<16./-!A31!56E0-!?2-2;!

-2<-E6.88C!35!2@.88;!>6D-126A6->!A.1@2;!65!/0-!5-.1!A?/?1-:!!\.1@-12!/0./!4-!65/-1D6-4->!

.73?/!/0-61!3<656352!.5>!7-86-A2!1-=.1>65=!<-1-556.8!=1.652!0.>!>6D-12-!.5>!?56d?-!6>-.2!

A31!4.C2!2?E0!E13<2!@6=0/!7-!65E31<31./->!65/3!/0-61!A.1@2!Q[E0@6//B]8.7626!-/!.8:;!

l5<?78620->!65/-1D6-4!>./.;!9#$9T:!!\31!-F.@<8-;!35-!A.1@-1!/.8L->!./!8-5=/0!.73?/!034!0-!

@6=0/!?2-!(40-./!31!U,V!.2!7?AA-1!2/16<2!A31!062!31=.56E!A6-8>2:!!)0-2-!.1-.2!.1-!>6AA6E?8/!A31!

06@!/3!/688!31!<8.5/;!265E-!31=.56E!1-=?8./6352!1-d?61-!06@!/3!E8-.5!062!-d?6<@-5/!.A/-1!?265=!

6/!65!/0-!7?AA-1!.1-.2;!65!31>-1!/3!<1-D-5/!E35/.@65./635!3A!/0-!31=.56E!A6-8>2:!!UA!0-!E3?8>!

<8.5/!.!E13<!/0./!43?8>!1-d?61-!8-22!A1-d?-5/!@.5.=-@-5/;!2?E0!.2!.!<-1-556.8!=1.65!E13<;!



! K$!

6/!43?8>!2.D-!@.5C!03?12!3A!8.731!/0./!43?8>!3/0-1462-!7-!2<-5/!E8-.565=!@.E065-1C:!!

&34-D-1;!65!31>-1!A31!.!<-1-556.8!=1.65!/3!7-!?2->!65!/062!@.55-1;!6/!43?8>!0.D-!/3!1-=134!

E35262/-5/8C!A31!.!5?@7-1!3A!C-.12:!!U5!.>>6/635;!/0-!0.1D-2/!-d?6<@-5/!43?8>!0.D-!/3!7-!

1-8./6D-8C!-.2C!/3!E8-.5;!31!-82-!/0-!5?@7-1!3A!03?12!2<-5/!E8-.565=!0.1D-2/!-d?6<@-5/!@.C!

1-5>-1!/062!?2-!6@<1.E/6E.8:!

)6@65=!3A!0.1D-2/!62!.823!6@<31/.5/!40-5!E3526>-165=!034!/0-2-!E13<2!@6=0/!A6/!65/3!

A.1@65=!2C2/-@2:!!\31!-F.@<8-;!A.1@-12!2/./->!65!65/-1D6-42!Q[E0@6//B]8.7626!-/!.8:;!

l5<?78620->!65/-1D6-4!>./.;!9#$9T!/0./!/0-C!43?8>!A65>!<-1-556.8!=1.652!>-261.78-!6A!/0-C!

E3?8>!<13D6>-!.!A31.=-!E13<!-.186-1!31!8./-1!65!/0-!2-.235!/0.5!/0-!A31.=-2!/0-C!E?11-5/8C!

?2-:!!*F/-5>65=!/0-!2-.235!>?165=!406E0!A31.=-!62!.D.68.78-!A31!/0-61!.56@.82!/3!=1._-!62!

E16/6E.8:!!U5!.>>6/635;!/0-!/6@65=!3A!=1.65!0.1D-2/!62!.823!6@<31/.5/!/3!E3526>-1:!!(40-./!

=-5-1.88C!16<-52!.!A-4!4--L2!.A/-1!.55?.8!40-./!.5>!U,V!/-5>2!/3!16<-5!.!A-4!4--L2!.A/-1!

(40-./:!!UA!@6>BM?5-!/3!@6>BM?8C;!40-5!.55?.8!40-./!=-5-1.88C!16<-52;!62!.!<.1/6E?8.18C!7?2C!

/6@-!A31!.!<.1/6E?8.1!A.1@-1;!0-!@6=0/!E0332-!/3!=134!.!E13<;!2?E0!.2!(40-./!31!U,V;!/0./!

16<-52!8./-1;!65!31>-1!/3!2<1-.>!3?/!/0-!431L!/0./!@?2/!7-!>35-!3D-1!/6@-:!!!

%8-.18C;!@31-!E3526>-1./635!62!5-->->!1-=.1>65=!-F.E/8C!034!.5>!40-5!/0-2-!E13<2!

@.C!<13A6/.78C!A6/!65/3!-F62/65=!A.1@65=!2C2/-@2:!!'>>6/635.8!A.1@-1!65/-1D6-42!.5>!A3E?2!

=13?<2;!.2!4-88!.2!35BA.1@!/16.82;!E.5!0-8<!20->!86=0/!35!/062!d?-2/635:!!&34-D-1;!.>>6/635.8!

2-8-E/6D-!<8.5/!71-->65=!62!.823!5-->->;!/3!@.F6@6_-!>-261.78-!<8.5/!/1.6/2!Q-:=:;!06=0!=1.65!

C6-8>;!06=0!A31.=-!C6-8>;!06=0!1-=134/0!1./-2T;!406E0!4688!65E1-.2-!/0-!5?@7-1!3A!26/?./6352!

65!406E0!/0-2-!<8.5/2!4688!7-!.78-!/3!E35/167?/-!/3!4038-BA.1@!<13>?E/6D6/C!.5>!

<13A6/.7686/C:!



! "#!

!
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BD!,EB-B92!:4;!?-:4G!T3,,;8490!!>.4.?)@'.*!"#$%&'(&#.*)45*A225*+,-(./-0!!=>J!VCKL0!!!

&;@8FG,4.!^0/0.!<0W0!_3,,4!<30.!<0M0!5H,--,3.!:4;!<0)0!+H34F0!!K""$0!!184G,3!:44H:-!F@:--!
93:84!DB3:9,!?BG,4G8:-0!!YY0!!cH:4G8D8E:G8B4!BD!4HG38G8N,!EA:3:EG,38FG8EF!BD!DBH3!F@:--!93:84!
F?,E8,F!:G!F8]!93B7GA!FG:9,F0!!12//&40*+2$'*+%$0*6')4(*!4)'0!!="[#C$\J!$$KC$""0!!*

&7,-.!<0<0!!K"""0!!(:GH3:-!F2FG,@F!:F!@B;,-F!DB3!GA,!;,F894!BD!FHFG:84:T-,!F2FG,@F!BD!
-:4;!HF,0!!!"#282#.-(#,*+,-(./-0!!LVJ!KC=K!!!

'3:4U-H,TT,3F.!60<0.!<060!*GH,;,@:44.!S0S0!*EAB@T,39.!:4;!*0%0!18-P84FB40!!=>>>0!!*B8-!
B39:48E!)!:4;!(!?BB-F!H4;,3!-B49CG,3@!?:FGH3,!@:4:9,@,4G!84!GA,!*BHGA,34!M8,;@B4G!
a*60!!+2$'*9$2'2",*)45*9$2%D./$-(#,0!!Z=J!LI"CL#$0!

_:FG:-.!'0!:4;!<0C/0!OH3:4;0!!=>>>0!!&DD,EGF!BD!(8G3B9,4!:4;!1:G,3!*H??-2!B4!(!:4;!)!
'-H],F!:4;!M:3G8G8B4849!84!O,DB-8:G,;!*7:3;F0!!?0!KVCL>0!!C4!/,@:83,.!_0.!SB;9FB4.!<0.!;,!
5B3:,F.!60.!(:T849,3.!)0.!:4;!;,!'0!):3N:-AB.!M0)0.![,;F0\.!_3:FF-:4;!&EB?A2F8B-B92!:4;!
_3:U849!&EB-B920!!)6+Y.!1:--849DB3;.!R]B4.!_+%0!

_-BN,3.!<0O0.!!=>>V0!!WA,!4,E,FF8G2!:4;!?BFF8T8-8G2!BD!?,3,448:-!93:84!?3B;HEG8B4!
F2FG,@F0!!>.4.?)@'.*!"#$%&'(&#.*)45*A225*+,-(./-0!!=>[K\J!KCL0!!

_-BN,3.!<0O0.!*010!)H-@:40!*0W0!OHMB4G.!10!+3BHFF:3;.!/0!bBH49.!50&0!5:49:4.!<0_0!5:8.!
W0&0!)3,7F.!/0%0!O,S::4.!O0S0!+HEP-,2.!S0!',338F.!%0&0!WH34,3.!S0/0!%,24B-;F.!:4;!O0/0!12F,0!!
=>K>0!!S:3N,FG,;!?,3,448:-!93:FF-:4;F!?3BN8;,!,EB-B98E:-!T,4EA@:3PF!DB3!:938EH-GH3:-!
FHFG:84:T8-8G20!!!"#$%&'(&#.E*:%2-,-(./-*)45*:4;$#24/.4(0!!KZ#J!ZCK=0!!!

S,4;38EPFB4.!<0%0!:4;!<0O0!+,3;:A-0!!=>>=0!!Y4G,3@,;8:G,!7A,:G93:FF!:4;!%HFF8:4!
78-;32,!3,F?B4F,F!GB!;,DB-8:G8B4!:4;!@B8FGH3,0!!B0*>)4".*F)4)".0!!VVJ!""CK>Z0!!!

S,4;38EPFB4.!<0%0.!<0O0!+,3;:A-.!5060!/8,T89.!:4;!<0'0!^:340!!=>>V0!!W8--,3!M,3F8FG,4E,!BD!
&89AG!Y4G,3@,;8:G,!1A,:G93:FF!&4G38,F!_3:U,;!:G!WA3,,!5B3?AB-B98E:-!*G:9,F0!!!"#240*B0!!"#J!
KZ">CKZ"V0!

SB?P84F.!6060.!&0_0!^3,4U,3.!_010!SB34.!)0/0!_B:;.!/060!%,;@B4.!O0O0!%,;D,:34.!:4;!
%0%0!%,HG,30!!=>>Z0!!*?3849!_3:U849!%,;HE,F!*,,;!b8,-;!BD!)BB-C*,:FB4!M,3,448:-!_3:FF,F!
_3B74!84!GA,!*BHGA,34!_3,:G!M-:84F0!!!"#240*B0**"VJ!$VVC$I=!

SH;FB4.!O0<0.!%0S0!/,,?.!W0*0!O8,GU.!60!%:9:N,4;3:4.!:4;!60!^3:NEA,4PB0!!=>K>0!!
Y4G,93:G,;!7:3@C!:4;!EBB-CF,:FB4!93:FF!:4;!-,9H@,!?:FGH3,FJ!Y0!F,:FB4:-!DB3:9,!;24:@8EF0!!
!"#240*B0!!K>=J!Z>ZCZ>"0!!!

<:EPFB4.!10.!!=>>=0!!(:GH3:-!F2FG,@F!:938EH-GH3,J!:!G3H-2!3:;8E:-!:-G,34:G8N,0!!
!"#$%&'(&#.E*:%2-,-(./-*)45*:4;$#24/.4(0!!$$J!KKKCKK#0!

<:8PH@:3.!(0*0.!*0*0!*4:??.!^0!5H3?A2.!:4;!*0*0!<B4,F0!!=>K=0!!693B4B@8E!6FF,FF@,4G!
BD!M,3,448:-!1A,:G!:4;!M,3,448:-!%2,!:F!),3,:-!)3B?F0!!!"#240*B0!!K>LJKCKK0!

<:8PH@:3.!(0*0!!M,3FB4:-!EB@@H48E:G8B40!!=>K>0!



! K>>!

^+*!/W&%!*8G,!O,FE38?G8B40!!=>K=0!!^,--B99!+8B-B98E:-!*G:G8B4!/B49CW,3@!&EB-B98E:-!
%,F,:3EA0!!=V!*,?G0!=>K=0!!dAGG?JXX-G,30PTF0@FH0,;HX:TBHGXF8G,e;,FE38?G8B4X84;,]0?A?f0!

/:3;4,3.!S060.!*0+050!1389AG.!:4;!%0O0S0!)BA,40!!=>>=0!!/,:D!;,N,-B?@,4G!BD!,89AG!
93:FF!F?,E8,F!DB--B7849!93:U8490!!1)40*B0*6')4(*+%$0!!$=J!#L#C#V>0!

/:73,4E,.!W0!:4;!%0!6FADB3;.!K"I":0!!&DD,EG!BD!FG:9,!:4;!A,89AG!BD!EHGG849!B4!GA,!;32!
@:GG,3!28,-;!:4;!?,3F8FG,4E,!BD!84G,3@,;8:G,!7A,:G93:FF.!T3B@,93:FF.!:4;!3,,;!
E:4:3293:FF0!!1)40*B0*6')4(*+%$0!!L"J!Z=KCZZ=!

/:73,4E,.!W0!:4;!%0!6FADB3;.!K"I"T0!!&DD,EG!BD!48G3B9,4!D,3G8-8U,3!:4;!E-8??849!
D3,gH,4E2!B4!GA,!;32!@:GG,3!28,-;!:4;!?,3F8FG,4E2!BD!84G,3@,;8:G,!7A,:G93:FF0!!1)40*B0*6')4(*
+%$0!!L"J!LZVCLLI0!

/,@:83,.!_0!:4;!50!694HF;,80!!=>>>0!!/,:D!W8FFH,!WH34BN,3!:4;!&DD8E8,4E2!BD!S,3T:9,!
aG8-8U:G8B40!!?0!=IVC=$$0!!C4!/,@:83,.!_0.!SB;9FB4.!<0.!;,!5B3:,F.!60.!(:T849,3.!)0.!:4;!;,!'0!
):3N:-AB.!M0)0.![,;F0\.!_3:FF-:4;!&EB?A2F8B-B92!:4;!_3:U849!&EB-B920!!)6+Y.!1:--849DB3;.!
R]B4.!_+%0!

5,GAB;!I0!!64PB@!W,EA4B-B920!!KZ!6?30!=>KK0!!64PB@!W,EA4B-B920!!Z>!REG0!=>K=0!!
dAGG?JXX7770:4PB@0EB@X@,;8:X;BEH@,4GFX5,GAB;eIe(O'eL>KZ>KKe6=>>.6=>>Y0?;Df0!

5,GAB;!V0!!64PB@!W,EA4B-B920!!KZ!6?30!=>KK0!!64PB@!W,EA4B-B920!!Z>!REG0!=>K=0!!
dAGG?JXX7770:4PB@0EB@X@,;8:X;BEH@,4GFX5,GAB;eVe6O'eLCKZCKKe6=>>.6=>>Y0?;Df0!

5,GAB;!Z0!!64PB@!W,EA4B-B920!!6H90!=>>V0!!64PB@!W,EA4B-B920!!Z>!REG0!=>K=0!!
dAGG?JXX7770:4PB@0EB@X@,;8:X;BEH@,4GFXYQO5Oe>$>VeO=>>0?;Df0!

58GEA,--.!%0+0.!/0&0!5BF,3.!^0<0!5BB3,.!:4;!O0O0!%,;D,:340!!K""$0!!W8--,3!;,@B93:?A8EF!
:4;!-,:D!:3,:!84;,]!BD!DBH3!?,3,448:-!?:FGH3,!93:FF,F0!!!"#240*B0!!">J!L#CVZ0!!!

5BB3,.!^0<0.!/0&0!5BF,3.!^0M0!QB9,-.!*0*0!1:--,3.!+0&0!<BA4FB4.!:4;!<0'0!M,;,3F,40!!K""K0!!
O,FE38T849!:4;!cH:4G8D2849!_3B7GA!*G:9,F!BD!M,3,448:-!'B3:9,!_3:FF,F0!!!"#240*B0!!$ZJ!K>#ZC
K>##0!

5H3?A2.!^050.!/060!SB:9-:4;.!M0_0!%,,N,F.!+0^0!+:8P.!:4;!*0*0!<B4,F0!!=>>"0!!(HG38G8B4:-!
:4;!gH:-8G2!EA:3:EG,38FG8EF!,]?3,FF,;!84!ZK!?,3,448:-!7A,:G!T3,,;849!-84,F0!!>.4.?)@'.*
!"#$%&'(&#.*)45*A225*+,-(./-0!!=L![L\J!=$VC="=0!!!

(,-FB4.!)0<0!!=>>>0!!*ABBG!5B3?AB-B98E:-!M-:FG8E8G2!BD!_3:FF,FJ!/,:D!_3B7GA!NF0!
W8--,38490!!?0!K>KCK=I0!!C4!/,@:83,.!_0.!SB;9FB4.!<0.!;,!5B3:,F.!60.!(:T849,3.!)0.!:4;!;,!'0!
):3N:-AB.!M0)0.![,;F0\.!_3:FF-:4;!&EB?A2F8B-B92!:4;!_3:U849!&EB-B920!!)6+!Y4G,34:G8B4:-.!
1:--849DB3;.!_3,:G!+38G:840!

M:3FB4F.!60<0!:4;!O0'0!)A:?@:40!!K""$0!!M384E8?-,F!BD!_3:FF!_3B7GA!:4;!M:FGH3,!
aG8-8U:G8B40!!=$ZCZ>"0!!C4!)A,34,2.!<0S0.!:4;!)A,34,2.!O0<0%0![,;F\.!!_3:FF!DB3!O:832!):GG-,0!!)6+!
Y4G,34:G8B4:-.!1:--849DB3;.!_3,:G!+38G:840!



! K>K!

M:3FB4F.!60<0!:4;!M0O0!M,448490!!K"$$0!!WA,!,DD,EG!BD!GA,!;H3:G8B4!BD!3,93B7GA!B4!
?ABGBF24GA,F8F.!-,:D!;,:GA!:4;!GA,!:N,3:9,!3:G,!BD!93B7GA!84!:!3BG:G8B4:--2!93:U,;!F7:3;0!!
G#)--*)45*A2#)".*+%$.4%.0!!LZJ!KVC=#0!

%,;@B4.!/060.!_010!SB34.!&0!_0!^3,4U,3!<30.!:4;!O0<0!+,34:3;B0!!K""V0!!6!%,N8,7!BD!
/8N,FGBEP!_3:U849!:4;!1A,:G!b8,-;J!+BB@!B3!+HFGh0!!!"#240*B0!!$#J!KZ#CKL#0!!!

*E:3T3BH9A.!O060.!10^0!)BT-,4GU.!<0+0!SH@?A32.!^0M0!)BDD,2.!W0<0!*:H,3.!<060!<,44849F.!
W0)0!O:48,-.!<0&0!WH34,3.!:4;!O010!^,--B990!!=>>L0!!&FG8@:G849!/BFF,F!BD!O32!5:GG,3!D3B@!
*8@H-:G,;!%:84D:--!B4!+H3@H;:93:FF!:4;!R3EA:3;93:FF!'B3:9,F!aF849!),--!1:--!
)B@?B4,4GF!:F!5:3P,3F0!!!"#240*B0!!"IJ!KI$>CKI$#0!!!

*EA@8GGCR-:T8F8.!/0.!)0!*?3H49,3.!<0!5,2,3.!*0!W84F-,2.!:4;!*0!*4:??0!!a4?HT-8FA,;!
84G,3N8,7!;:G:0!!=>K=0!!!

*4:??.!*0!!M,3FB4:-!EB@@H48E:G8B40!!=>K=0!

*B8-!)B4F,3N:G8B4!*,3N8E,0!!K"$V0!!!44&)'*(.%D4$%)'*#.32#(HIJKL0**9$-/)#%M*3')4(*
/)(.#$)'-*%.4(.#E*3)#(*C0**+8F@:3EP.!(0!O:P0!

Q:4!W:FF,-.!O0/0.!/0%0!O,S::4.!:4;!W0*0!)B]0!!=>K>0!!58FF849!;B@,FG8E:G,;!?-:4G!DB3@FJ!
E:4!:3G8D8E8:-!F,-,EG8B4!D8--!GA,!9:?h0!!:;2'&($24)#,*!33'$%)($24-0!!KC=K0!

1:9B4,3.!M0!!K"">0!!M,3,448:-!93:84!;,N,-B?@,4GJ!M:FG!,DDB3GF!:4;!?BG,4G8:-!DB3!GA,!
DHGH3,0!!1#$($%)'*>.;$.?-*$4*6')4(*+%$.4%.-0!!"J!Z$KCL>$0!

1:9B4,3.!M0!!K""V0!!Y4G,3@,;8:G,!7A,:G93:FF![ND$423,#&/*$4(.#/.5$&/\J!
;,N,-B?@,4G!BD!:!?,3,448:-!93:84!E3B?0!!M0!=L$C=V"0!!C4!18--8:@F.!<0W0![,;0\.!),3,:-F!:4;!
MF,H;BE,3,:-F0!!)A:?@:4!:4;!S:--.!/B4;B40!

1:9B4,3.!M0!:4;!60!*EA:H,30!!K"$"0!!C4(.#/.5$)(.*?D.)("#)--*"#)$4*3#25&%($24*(#$)'-*
)(*(D.*>25)'.*>.-.)#%D*1.4(.#E*IJKKO*+&//)#,0!!%%)X()C$"XZ=0!!%B;:-,!M3,FF.!Y4E0.!
&@@:HF.!M60!!!

i8:B.!b0_0.!j0_0!c8:4.!^0!1H.!<0<0!/8H.!i0)0!i8:.!10c0!<8.!:4;!j0S0!S,0!!=>K=0!!_,4,G8E!9:84F!
84!93:84!28,-;!:4;!?A2F8B-B98E:-!G3:8GF!BD!784G,3!7A,:G!84!*A:4;B49!M3BN84E,.!)A84:.!D3B@!
K"I"!GB!=>>I0!!1#23*+%$0!!V=J!LLCVI0!

j:;BPF.!<0)0.!W0W0!)A:49.!:4;!)0'0!^B4U:P0!!K"#L0!!6!;,E8@:-!EB;,!DB3!GA,!93B7GA!
FG:9,F!BD!E,3,:-F0!!P..5*>.-.)#%D0!!KLJ!LKVCL=K0!


