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MEMBER COUNTRY: New Zealand
National Report to SCAR for year: 2012-13
Activity Contact Name Address Telephone Fax Email web site

National SCAR Committee

SCAR Delegates
Executive Officer Dr Paul Behrens Royal Society of New Zealand

P O Box 598, Wellington
64-4-470-5777 64-4-4731841 paul.behrens@royalsociety.

org.nz
www.royalsociety.org.nz

   1) Delegate Professor Bryan Storey Gateway Antarctica
University of Canterbury
Private Bag 4800, 
Christchurch

+64-3-364 2368 +64-3-364 
2197

 bryan.storey@canterbury.a
c.nz 

www.anta.canterbury.ac.nz

   2) Alternate Delegate

Standing Scientific Groups

  Life Sciences
   1) Dr Victoria Metcalf Agriculture and Life Sciences, 

Lincoln University, PO Box 84, 
Lincoln 7647, Canterbury

6433252811 6433253851 victoria.metcalf@lincoln.ac.
nz

www.lincoln.ac.nz 

   2) Professor Craig Cary Dept of Biological Sciences
The University of Waikato
Private Bag 3105
Hamilton

64 7 838 4466 c.cary@waikato.ac.nz http://sci.waikato.ac.nz/abou
t-us/people/caryc

   3) Associate Professor 
Mary Sewell

The School of Biological 
Sciences, The University of 
Auckland
Private Bag 92019, Auckland 
Mail Centre, Auckland 1142

+64 9 3737599 
ext 83758

m.sewell@auckland.ac.nz http://www.bioscienceresear
ch.co.nz/staff/mary-sewell/

   4) Dr Miles Lamare Department of Marine 
Sciences, University of Otago, 
PO Box 56, Dunedin

.+64 3 479 7463 miles.lamare@otago,ac.nz

 Geosciences
   1) Professor Bryan Storey Gateway Antarctica, University 

of Canterbury , Private Bag 
4800, Christchurch, NZ

+64-3-364 2368 +64-3-364 
2197

 bryan.storey@canterbury.a
c.nz 

www.anta.canterbury.ac.nz

   2) Dr Stuart Henrys GNS Science, PO Box 30-368, 
Lower Hutt

64-4-570-4812 64-4-570-4603 s.henrys@gns.cri.nz www.gns.cri.nz 

   3) Dr Megan Balks School of Science & 
Engineering, Earth & Ocean 
Sciences, University of 
Waikato, Private Bag 3105, 
Hamilton 3240

64-7-856 2889 64 7 856 0115  m.balks@waikato.ac.nz  www.waikato.ac.nz/home.s
html 
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 Physical Sciences
   1) Dr Mike Williams National Institute of Water and 

Atmospheric Research, 
Private Bag 14901, Kilbirnie, 
Wellington

 +64-4-3860389 +64-4-
3862153 

 m.williams@niwa.co.nz  www.niwa.co.nz 

   2) Dr Huw Hogan Antarctic Research Centre, 
Victoria University of 
Wellingotn, PO Box 600, 
Wellington

.+64 4 463 6918 huw.horgan@vuw.ac.nz

   3) Dr Olaf Morganstern NIWA, Lauder, State Highway 
85
Central Otago, Private Bag 
50061, Omakau

.64-3-440-421 Olaf.Morgenstern@niwa.co.
nz

http://www.niwa.co.nz/peopl
e/olaf-morgenstern

Scientific Research Program

AAA
   1) 

AntEco
   1) Professor Craig Cary Dept of Biological Sciences

The University of Waikato
Private Bag 3105
Hamilton

64 7 838 4466 c.cary@waikato.ac.nz http://sci.waikato.ac.nz/abou
t-us/people/caryc

AnT-ERA
   1) Dr Miles Lamare Department of Marine Science

University of Otago
PO Box 56, Dunedin

64 3 479 7463 Miles.Lamare@otago.ac.nz http://www.otago.ac.nz/mari
nescience/staff/mileslamare.
html

   2) Dr Vonda Cummings NIWA Ltd. Private Bag 14901, 
Wellington

 +64-4-386 
0300

 +64-4-386 
0574

 v.cummings@niwa.co.nz   www.niwa.co.nz 

AntClim21
   1) Dr Nancy Bertler Joint Antarctic Research 

Institute, Victoria University 
and GNS Science, P O Box 
600, Wellington 1142

64-4-463-6196 64-4-463-6196 Nancy.Bertler@vuw.ac.nz www.victoria.ac.nz & 
www.gns.cri.nz

   2) Dr Olaf Morganstern NIWA, Lauder, State Highway 
85
Central Otago, Private Bag 
50061, Omakau

.64-3-440-421 Olaf.Morgenstern@niwa.co.
nz

http://www.niwa.co.nz/peopl
e/olaf-morgenstern

PAIS
   1) Dr Stuart Henrys GNS Science, PO Box 30-368, 

Lower Hutt
64-4-570-4812 64-4-570-4603 s.henrys@gns.cri.nz www.gns.cri.nz 

SERCE
   1) Dr Huw Hogan Antarctic Research Centre, 

Victoria University of 
Wellington, PO Box 600, 
Wellington

.+64 4 463 6918 huw.horgan@vuw.ac.nz
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ACTION GROUPS

SCAR History Group Dr Ursula Rack Gateway Antarctica
University of Canterbury
Private Bag 4800
Christchurch

(+64) 3 364 
2987 ext.3676

ursula.rack@canterbury.ac.
nz

http://www.anta.canterbury.a
c.nz/people/rack_u.shtml

Acoustics Dr Stuart Henrys GNS-Science, PO Box 30368, 
Lower Hutt

 +64 4 5704812  s.henrys@gns.cri.nz www.gns.cri.nz 

Acquisition of multibeam Dr Stuart Henrys GNS-Science, PO Box 30368, 
Lower Hutt

 +64 4 5704812  s.henrys@gns.cri.nz www.gns.cri.nz 

Social Sciences Dr Daniela Liggett Gateway Antarctica, University 
of Canterbury , Private Bag 
4800, Christchurch

.+64 3 364 2367 daniela.liggett@canterbury.
ac.nz

www.anta.canterbury.ac.nz

EXPERT GROUPS

Continuous plankton recoDr Mike Williams National Institute of Water and 
Atmospheric Research, 
Private Bag 14901, Kilbirnie, 
Wellington

 +64-4-3860389 +64-4-
3862153 

 m.williams@niwa.co.nz  www.niwa.co.nz 

GIANT Mr Graeme Blick Land Information NZ, Private 
Bag 5501, Wellington

 +64-4-4716859  gblick@linz.govt.nz www.linz.govt.nz/home/inde
x.html 

ICESTAR Dr Craig Rodger Department of Physics, 
University of Otago,
PO Box 56, Dunedin

64-3-479-4120 crodger@physics.otago.ac.
nz 

www.otago.ac.nz/physics 

Permafrost Periglacial EnvDr Megan Balks School of Science & 
Engineering, Earth & Ocean 
Sciences, University of 
Waikato, Private Bag 3105, 
Hamilton 3240

64-7-856 2889 64 7 856 0115  m.balks@waikato.ac.nz  www.waikato.ac.nz/home.s
html 
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IBCSO Dr V Stagpoole GNS-Science, PO Box 30-
368, Lower Hutt

 +64-4-5704832  +64 4 5704 
603

 v.stagpoole@gns.cri.nz www.gns.cri.nz 

BIRDS Dr Phil Lyver Landcare Research
PO Box 40
Lincoln 8152
CHRISTCHURCH

64 3 321 9726 64 3 321 9998 lyverp@landcareresearch.c
o.nz

http://www.landcareresearch
.co.nz

SEALS Dr Regina Eisert Gateway Antarctica
University of Canterbury
Private Bag 4800
Christchurch

64 3 364 2366 regina.eisert@canterbury.ac
.nz

www.antga.canterbury.ac.nz

HB&M Dr Gary Steel Environment, Society, and 
Design Division,  Lincoln 
University, PO  Box 84, 
Canterbury

 +64-3-325-
3820

+64-3-325-
3820 

steelg@lincoln.ac.nz  www.lincoln.ac.nz 

ISMASS Dr Wolfgang Rack Gateway Antarctica
University of Canterbury
Private Bag 4800
Christchurch

64 3 364 3166 wolfgang.rack@canterbury.
ac.nz

http://www.anta.canterbury.a
c.nz/people/

OCEAN Dr Mike Williams National Institute of Water and 
Atmospheric Research, 
Private Bag 14901, Kilbirnie, 
Wellington

64-4-3860389 +64-4-
3862153 

m.williams@niwa.co.nz www.niwa.co.nz 

IPICS Dr Nancy Bertler Joint Antarctic Research 
Institute, Victoria University 
and GNS Science, P O Box 
600, Wellington 1142

64-4-463-6196 64-4-463-6196 Nancy.Bertler@vuw.ac.nz www.victoria.ac.nz & 
www.gns.cri.nz

SCAGI

SC-AGI  NZ Delegate Mr Graeme Blick Land Information NZ, Private 
Bag 5501, Wellington

 +64-4-4716859  gblick@linz.govt.nz www.linz.govt.nz 

2) Ms Wendy Shaw Land Information New 
Zealand, National Office, 
Private Box 5501, Wellington 

 wshaw@linz.govt.nz www.linz.govt.nz 

NATIONAL ANTARCTIC DATA CENTRE

 NZ Coordinator Dr Ed Butler Antarctic New Zealand, 
Private Bag 4745, 
Christchurch 8140

6433580205 +64-3-358 0211 e.butler@antarcticanz.govt.
nz

www.antarcticanz.govt.nz/ 

SCAR DATABASE
insert name of database for which your country has responsibility
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A BRIEF SUMMARY OF SCIENTIFIC HIGHLIGHTS*:
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)/39+X#235!329!K#9./2!).-<2+l6.,!+2-569+2M!*"Q!_2M./[/+2),1!<+M<!)</#6M<[6)!,.l6.2-+2M!329!,+2M5.!-.55!M.2#K.!3K[5+_-3X#2>!Z.!;+55!9.$.5#[!32!629./,)329+2M!#Y!)<.!Y62-X#235!
/#5.!#Y!$3/+#6,!-#K[#2.2),!#Y!)<.!,.3!+-.!K+-/#T+35!-#KK62+)0!6,+2M!.-#[<0,+#5#M+-35!K.)<#9,!;.!<3$.!9.$.5#[.9!#$./!2.3/50!%&!0.3/,!#Y!Q2)3/-X-!/.,.3/-<!-#6[5.9!;+)<!2.;!
).-<2#5#M+.,!T/#6M<)!)#M.)<./!;+)<!#6/!+2)./23X#235!-#553T#/3)#/,!#2!)<+,![/#W.-)>!
!
!!
!"PU!
e-)!%&'%!c!b32!%&'H!?##,.$.5)!V,5329!
!
<99'3G30()7'0&+4)/012&(3)DG906.9+)V)<7/D)%,9W3-(!
Q2)3/-X-!?.,.3/-<!U.2)/.1!n+-)#/+3!h2+$./,+)0!#Y!Z.55+2M)#21!Ae!4#^!I&&1!Z.55+2M)#2>!
*/!"32-0!4./)5./1!A<#2.B!C&DE!DIH!F%HH!.^)!gHf'1!JaK3+5B!!232-0>T./)5./L$6;>3->2N!
!
S<.![#).2X35!Y#/!/3[+9!9.M53-+3X#2!#Y!Z.,)!Q2)3/-X-3!/.K3+2,!3![/+K3/0!62-./)3+2)0!+2!)<.!V2)./M#$./2K.2)35!A32.5!#2!U5+K3).!U<32M.![/.9+-X#2,!Y#/!%',)!U.2)6/0!,.3!5.$.5!/+,.>!
S<.!/.-.2)!-#553[,.!#Y!K65X[5.!+-.!,<.5$.,!329!/3[+9!3--.5./3X#2!#Y!9+,-<3/M.!#Y!Q2)3/-X-!+-.!,6MM.,),!)<3)!9023K+-35!/.,[#2,.,!)#!;3/K+2M![530!3!K#/.!,+M2+_-32)!/#5.!)<32!+,!
-6//.2)50!629./,)##9!329!-3[)6/.9!+2!+-.!,<..)!K#9.5,>!O6-<!K#9.5,!-32!T.!+K[/#$.9!329!$35+93).9!T0!/.[5+-3X2M!82#;2![3,)!-<32M.,>!S<.!?VUJ!A/#W.-)!+,!32!+2)./23X#235!
[3/)2./,<+[!,..8+2M!)#!629./,)329![3,)1![/.,.2)1!329!Y6)6/.!-<32M.,!#Y!)<.!?#,,!V-.!O<.5Y>!F!)#!H!K+55+#2!0.3/,!3M#!C)<.!53,)!XK.!3)K#,[<./+-!-3/T#2!9+#^+9.!-#2-.2)/3X#2,!329!
).K[./3)6/.,!;./.!,+K+53/!)#!)<#,.![/.9+-).9!Y#/!)<.!.29!#Y!)<.!%',)!U.2)6/0E1!)<.!?#,,!V-.!O<.5Y!9+,+2).M/3).9!K65X[5.!XK.,1!+2+X3X2M!)<.!-#553[,.!#Y!Z.,)!Q2)3/-X-3>!S#!9.)./K+2.!
)<.!/3).!#Y!-<32M.1!?VUJ!3+K,!)#![/#$+9.!32!32263550!/.,#5$.9!+-.!-#/.!/.-#/9!Y#/!)<.![3,)!%&1&&&!0.3/,!329!T.0#29>!V2!)<.![3,)!(#,)!#Y!)<.!?#,,!V-.!O<.5Y!/.)/.3)!#--6//.9!;<.2!
M5#T35!,.3!5.$.5!<39!35/.390!/.3-<.9!K#9./2!5.$.5,>!P#/!)<+,!/.3,#21!)<.![/.-+,.!-#//.53X#2!T.);..2!+2-/.3,+2M!3+/!329!#-.32!).K[./3)6/.,1!329!)<.!$.5#-+)0!329!-<3/3-)./+,X-,!#Y!)<.!
+-.!,<.5Y!/.)/.3)1![/#$+9.,!3!62+l6.!#[[#/)62+)0!)#!9.)./K+2.!3--6/3).50!)<.!,.2,+X$+)0!#Y!)<.!?#,,!V-.!O<.5Y!)#!;3/K+2M>!
!
!"FF!
b32!%&'H!(-(6/9#!O#629!
!
*''3''23+()9@)(A3)/6,,3+()T(&(3)9@)(A3)*+(&,-.-)J14403)*(29'8A3,3)&+4)/012&(3)J9430)X&014&.9+!
*/!Q9/+32!(-*#23591!A<#2.B!C&HE!HID!%%g'1!JaK3+5B!3>K-9#2359L[<0,>-32)./T6/0>3->2N!
*.[3/)K.2)!#Y!A<0,+-,!329!Q,)/#2#K01!h2+$./,+)0!#Y!U32)./T6/01!A/+$3).!43M!Dg&&1!U</+,)-<6/-<>!
!
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!
S<+,!/.,.3/-<![/#M/3KK.!;+55!629./[+2!+K[/#$.K.2),!+2!8.0!-#K[#2.2),!#Y!K+995.!3)K#,[<./.!-5+K3).!K#9.5,>!Z.!;+55![/#96-.!32!+2).M/3).9!<+M<!/.,#56X#2!93)3T3,.1!Y#/K.9!
Y/#K!3!;+9.!$3/+.)0!#Y!/.K#).!,.2,+2M!329!+2a,+)6!K.3,6/.K.2),1!;<+-<!;+55!.56-+93).!)<.!-6//.2)!,)3).!#Y!)<.!Q2)3/-X-!K+995.!3)K#,[<./.>!A/#96-X#2!#Y!)<+,!93)3T3,.!;+55!K38.!+)!
[#,,+T5.!)#!$35+93).!-5+K3).!K#9.5!#6)[6),1![/#96-.9!6,+2M!)<.!h2+$./,+)0!#Y!U32)./T6/0!O6[./!U#K[6)./!ChUOUE1!329!Y..9!Y#/;3/9!)<.!/.,65)32)!+K[/#$.9!Y6293K.2)35![<0,+-35!
629./,)329+2M!#Y!)<+,!/.M+#2!)#!+K[/#$.!)<.,.!-5+K3).!K#9.5!-#K[#2.2),>!
!
!)
!"FY!
e-)!c!"#$!%&'%!(-(6/9#!O#629!
!
CA3,2&0)*--012&.9+)1+)*+(&,-.-)51'A)A/#Y.,,#/!4+55!*3$+,#21!A<#2.B!C&HE!HID!%&%f1!JaK3+5B!T+55>93$+,#2L-32)./T6/0>3->2N!
O-<##5!#Y!4+#5#M+-35!O-+.2-.,1!h2+$./,+)0!#Y!U32)./T6/01!A/+$3).!43M!Dg&&1!U</+,)-<6/-<>!
!
S<+,![/#W.-)!3+K,!)#!.^3K+2.!)<.!.7.-),!#Y!T#)<!,<#/)!)./K!C3-6).E!329!5#2M./!)./K!C-</#2+-E!+2-/.3,.,!+2!).K[./3)6/.!#2!)<.![<0,+#5#M0!#Y!3!26KT./!#Y!Q2)3/-X-!_,<>!S<.!/.,.3/-<!
;+55!.^3K+2.!#^0M.2!6[)38.!329!+),!6,.!3)!)<.!-.55!5.$.5!CX,,6.!K.)3T#5+,KE1!3)!)<.!#/M32!5.$.5!CM+55!Y62-X#21!<.3/)!Y62-X#2E!329!3)!)<.!;<#5.!32+K35!5.$.5!C;<#5.!32+K35!K.)3T#5+-!
/3).1!.^./-+,.!3T+5+)0E1!+2).M/3X2M!)<.,.!9+7./.2)!3,[.-),!+2)#!3!K#9.5!#Y!<#;!-<32M.,!3)!.3-<!5.$.5!3-)!)#!355#;!,6/$+$35!3)!;<3)!3/.![#).2X3550!5.)<35!).K[./3)6/.,>!O[.-+_-3550!)<.!
;#/8!;+55!5##8!3)!)<.!.7.-),!#Y!3--5+K3X#2!#2!<.3/)!/3).1!$.2X53X#2!/3).1!)<.!3T+5+)0!)#!,;+K!-#6[5.9!;+)<!3!9.)./K+23X#2!#Y!3./#T+-!,-#[.!329!)<.!.7.-),!)<3)!<0[#^+3!<3,!#2!)<.,.!
[/#-.,,.,>!e$./355!)<.!,)690!;+55!9.)./K+2.!;<.)<./!<0[#^+3!)#5./32-.!+,!3!K3W#/!9.)./K+232)!#Y!,6/$+$35!3)!<+M<!).K[./3)6/.,!329!;<.)<./!3--5+K3X#2!355.$+3).,!)<+,>!
!
!
!">"!
"#$!329!*.-!%&'%!Q//+$35!:.+M<),1!O-#R!43,.!
!
T8&-3)Z3&(A3,)J9+1(9,1+B):**<IIX*<!;)*/!U/3+M!b>!?#9M./1!A<#2.B!C&HE!DGf!D'%&1!JaK3+5B!-/#9M./L[<0,+-,>#)3M#>3->2N!
*.[3/)K.2)!#Y!A<0,+-,1!h2+$./,+)0!#Y!e)3M#1!Ae!4#^!FI1!*62.9+2!f&'I>!
!
V)!+,!+K[#/)32)!)#!629./,)329!)<.!/.,[#2,.!#Y!355!/.M+#2,!3T#$.!)<.!J3/)<!)#!-5+K3).!-<32M.!+2!#/9./!)#!+K[/#$.!#6/!K#9.55+2M!329![/.9+-X#2!-3[3T+5+X.,>!S<+,!,<#659!+2-569.!
-#2,+9./3X#2!#Y!)<.!-#2)/+T6X#2!#Y!,#53/!+2[6)!329!+),!$3/+3T+5+)0!)</#6M<!)<.!)/32,K+,,+#2!#Y!,#53/!.2./M0!Y/#K!)<.!J3/)<p,!6[,)/.3K!/.M+#2!)#!)<.!5#;./!3)K#,[<./.>!S<+,![/#W.-)!
[/#$+9.,!3!T.R./!629./,)329+2M!#Y!)<.!$#53X5+)0!#Y!2.3/aJ3/)<!,[3-.1!3![53,K3!/.M+#2![#[653).9!T0!+#2+,.9!M3,!.KT.99.9!+2!)<.!M.#K3M2.X-!_.59>!e2.!.^3K[5.!#Y!)<.!,#53/!
$3/+3T+5+)0!)#!5#;./!3)K#,[<./.!5+283M.!-#K.,!Y/#K!,#53/a+296-.9!.2./M.X-![3/X-5.![/.-+[+)3X#2!5.39+2M!)#!#N#2.!5#,,.,!+2!)<.!6[[./!,)/3)#,[<./.s!.^[./+K.2)35!#T,./$3X#2,!,<#;!
+2-/.3,.9!#N#2.!5#,,.,!#--6//+2M!96/+2M!)<.![#53/!;+2)./!329!-36,.9!T0!,#53/aM.2./3).9!.$.2),1![3/X-653/50!9/3K3X-!.^[5#,+#2,!#2!)<.!O62!329!36/#/3![/#96-+2M!M.#K3M2.X-!
,)#/K,>!S<+,!$3/+3T+5+)0!K30!-#2)/+T6).!)#!)<.!/.-#$./0!XK.,!#Y!)<.!K32aK39.!#N#2.!<#5.>!A#53/!#N#2.!9.[5.X#2!<3,!3!8.0a+2\6.2-.!#2!)<.!M5#T35!-5+K3).!,0,).K1!9+/.-)50!+K[3-X2M!
"t!T#)<!)</#6M<!-<32M.,!+2!5#-35!65)/3$+#5.)!ChnE!5.$.5,!329![/#96-+2M!/.M+#235!-5+K3).!$3/+3T+5+)0>!
!
!!
!">P!
b32!%&'H!(+223!45671!456.!=53-+./!
!
CA3)?0&-1909B1-&0)$&'1')@9,)%&0&39-012&.-)<3-9+'(,6-.9+')9@)7-3[TA30@)J9,&1+3')Q,,#-+3).!A/#Y.,,#/!O.32!P+)N,+K#2,1!A<#2.B!C&HE!DGf!gGgI1!JaK3+5B!!,WYLM.#M/3[<0>#)3M#>3->2N!
*.[3/)K.2)!#Y!=.#M/3[<01!h2+$./,+)0!#Y!e)3M#1!Ae!4#^!FI1!*62.9+2>!
!
S<.!#TW.-X$.!#Y!)<+,!/.,.3/-<!+,!)#!9.$.5#[!32!629./,)329+2M!#Y!)<.!.2)/3+2K.2)1!)/32,Y./!329!9.[#,+X#2!#Y!,.9+K.2)!T0!+-.!,<.5$.,>!S<.!#6)-#K.!;+55!T.!)<.!9.$.5#[K.2)!#Y!3!
K#9.5!Y#/!)<.!3--/.X#2!329!)/32,Y./!#Y!+-.!329!9.T/+,!+2!+-.!,<.5$.,!329!3!M53-+#5#M+-35!T3,+,!Y#/![353.#-5+K3X-!/.-#2,)/6-X#2,!9./+$.9!Y/#K!+-.!,<.5Y!K#/3+2.,>!*._2+2M!)<.!
M53-+#5#M+-35!T3,+,!#Y!+-.!,<.5Y!K#/3+2.!Y#/K3X#2!+,!.,,.2X35!)#!629./,)329+2M!)<.!3M.!
329!-</#2#5#M0!#Y!+-.!,<.5Y!K#/3+2.,1!;<+-<!3/.!;+9.50!6,.9!)#!/.-#2,)/6-)!)<.!XK+2M!329!K3M2+)69.!#Y!@3).!A5.+,)#-.2.!+-.!39$32-.,>!Z.![532!)#!3-<+.$.!)<.,.!#TW.-X$.,!T0!
629./)38+2M!32!+2).M/3).9!,)690!#Y!)<.!.2)/3+2K.2)1!)/32,Y./1!9.[#,+X#2!329!9.Y#/K3X#2!#Y!,.9+K.2)!39W3-.2)!)#!)<.!K3/M+2!#Y!3!)<+21![3/)50!M/#629.9!+-.!,<.5Y!C)<.!(-(6/9#!V-.!
O<.5YE>!
!
!
!">Y!
e-)!c!"#$!%&'%!(-(6/9#!O#6291!U3[.!J$32,1!U3[.!?#09,1!U3[.!4+/9!
!
I93')T3&)7-3)J1-,9K1&0)%,946-.9+)T6889,()$3+(A1-)/9+'623,')1+)(A3)<9'')T3&H)*+(&,-.-&\!
Q,,#-+3).!A/#Y.,,#/!O).[<.2!Z+2M1!A<#2.B!C&HE!DGf!f&Hg1!JaK3+5B!,).$.>;+2ML,)#2.T#;>#)3M#>3->2N!
*.[3/)K.2)!#Y!(3/+2.!O-+.2-.1!h2+$./,+)0!#Y!e)3M#1!Ae!4#^!FI1!*62.9+2>!
!
S<.!M#35!#Y!)<.![/#[#,.9![/#W.-)!+,!)#!).,)!;<.)<./!,.3!+-.!K+-/#T+35!-#KK62+X.,!3/.!32!+K[#/)32)!,#6/-.!#Y!#/M32+-!K3)./+35!,6[[#/X2M!T.2)<+-!-#KK62+X.,!+2!)<.!?#,,!O.3>!Z.!
+55! !T 58! 9! 9! +_ !+ ) + ! +X ! Y! + ! R ! !) !) !)< + ! ) +T X !) ! ! ! X 5! 9+ ) ! 9+ !) !9+7 )! !
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;+55!6,.!T658!329!-#K[#629!,[.-+_-!+,#)#[+-!-#K[#,+X#2!#Y!#/M32+-!K3R./!,#6/-.,!)#!)/3-.!)<.+/!-#2)/+T6X#2!)#!-#2,6K./,!3-/#,,!,[3X35!M/39+.2),!-#//.,[#29+2M!)#!9+7./.2)!,.3!
+-.!.^).2)!329![./,+,).2-.>!S<+,!;+55!T.!.^).29.9!)#!3!,0,).K,!5.$.5!K#9.5+2M!3[[/#3-<!)#!629./,)329!#/M32+-!K3R./!\6^!+,!)<.!?#,,!O.3!T.2)<+-!-#KK62+)0>!S<.![/#W.-)!399/.,,.,!32!
+K[#/)32)!6282#;2!Y#/!Q2)3/-X-!-#KK62+X.,B!)<.!-#22.-X$+)0!T.);..2![/+K3/0![/#96-X#2!;+)<+2!,.3!+-.!329!3$3+53T+5+)0!#Y!#/M32+-!K3)./+35!Y#/!T.2)<+-!-#2,6K./,>!V)!;+55![/#$+9.!
2.;!629./,)329+2M!#Y!)<.!/#5.!#Y!,.3!+-.!Y#/!.-#,0,).K!Y62-X#2+2M!+2!Q2)3/-X-3>!
!
!!
!">O!
e-)!c!"#$!%&'%!(-(6/9#!O#629!U3[.!J$32,!
!
I3G309823+(&0)&+4)J3(&K901-)<3'89+'3')9@)*+(&,-1-)J&,1+3)7+G3,(3K,&(3)R&,G&3)(9)&)Z&,23,H)*-141]34)^-3&+!
*/!(+5.,!@3K3/.1!A<#2.B!C&HE!DGf!GDIH1!JaK3+5B!K+5.,>53K3/.L,)#2.T#;>#)3M#>3->2N!
*.[3/)K.2)!#Y!(3/+2.!O-+.2-.1!h2+$./,+)0!#Y!e)3M#1!Ae!4#^!FI1!*62.9+2>!
!
S<.!#TW.-X$.!#Y!#6/!/.,.3/-<!+,!)#!39$32-.!#6/!629./,)329+2M!#Y!)<.!.7.-),!#Y!-5+K3).!-<32M.!C,.3;3)./![:!329!).K[./3)6/.!-<32M.E!#2!Q2)3/-X-!K3/+2.!53/$3.!T0!3[[50+2M!
.^[./+K.2)35!-#29+X#2,!)<3)!/.35+,X-3550!,+K653).![/.9+-).9!Y6)6/.![:!329!).K[./3)6/.!-<32M.,!+2!3!/32M.!#Y!K3/+2.!.2$+/#2K.2),!)#!l632XY0!/.,[#2,.,!+2!)./K,!#Y!K.)3T#5+-!/3).,1!
3-+9aT3,.!/.M653X#21!)<.!3-X$+)0!329!M.2.!.^[/.,,+#2!#Y!)<.!8.0!.2N0K.1!-3/T#2+-!32<09/3,.1!Y./X5+N3X#21!9.$.5#[K.2)1!K#/)35+)0!329!-35-+_-3X#2!/3).,>!S<+,!/.,.3/-<!;+55!
-#2)/+T6).!)#!3!M/.3)./!629./,)329+2M!#Y!)<.!/.,[#2,.,!#Y!Q2)3/-X-!K3/+2.!+2$./).T/3).,!)#!-5+K3).!-<32M.!T0!399/.,,+2MB!C'E!K.-<32+,K,!)<3)!-32!T.!6,.9!)#!39W6,)![<0,+#5#M0!+2!
/.,[#2,.!)#!-<32M.1!C%E!<#;!)<.,.!39W6,)K.2),!-#2)/+T6).!)#!-#K[.2,3X2M!Y#/!-<32M.!329s!CHE!)/39.a#7,!)<3)!/.,65)!Y/#K!320!,6-<![<0,+#5#M+-35!39W6,)K.2),>!
!
!
!">U!
b32!%&'H!Q//+$35!:.+M<),!
!
J9+1(9,1+B)J&B+3(9'8A3,3[79+9'8A3,3)/96801+B)&+4)T8&-3)Z3&(A3,)1+)(A3)%90&,)<3B19+!
A/#Y.,,#/!4/+32!P/3,./1!A<#2.B!CmI'E!%!Df%'!FDDF1!JaK3+5BT<TWYL-->2.;-3,)5.>.96>36!
*.[3/)K.2)!#Y!A<0,+-,1!h2+$./,+)0!#Y!".;-3,)5.1!"OZ!%H&g1!Q6,)/35+3>!
!
S<+,![/#W.-)!;+55![/#$+9.!3!T.R./!629./,)329+2M!#Y!)<.!$#53X5+)0!#Y!2.3/a!J3/)<!,[3-.1!3![53,K3!/.M+#2![#[653).9!T0!+#2+,.9!M3,!.KT.99.9!+2!)<.!M.#K3M2.X-!_.59>!J2./M0!
Y/#K!)<.!O62!K6,)![3,,!)</#6M<!K320!+K[#/)32)!/.M+#2,!329!T#6293/+.,!)#!/.3-<!J3/)<1!+2-569+2M!)<.!K3M2.)#,[<./.!329!)<.!+#2#,[<./.>!S<.!9023K+-!T.<3$+#6/!#Y!)<+,![53,K3!
,0,).K1!2#;!/.Y.//.9!)#!3,!q,[3-.!;.3)<./r!+,!#Y!$+)35!+K[#/)32-.!)#!5+Y.!#2!#6/![532.)1!329!+),!.7.-),!3/.!T.,)!,)69+.9!3)!<+M<!53X)69.,1!.>M>!)<.!36/#/3>!O[3-.!;.3)<./!-32!9+,/6[)!)<.!
#[./3X#2!#Y!,3).55+).,1!/39+#!329!=AO!23$+M3X#2!329![#;./!9+,)/+T6X#2!,0,).K,>!S<.!/.,65),!#Y!)<+,![/#W.-)!;+55![/#$+9.!+K[#/)32)!+2[6)![3/3K.)./,!)#!M5#T35!K3M2.)#,[<./+-!
-+/-653X#2!K#9.5,!-6//.2)50!629./!9.$.5#[K.2)!Y#/!,[3-.!;.3)<./!Y#/.-3,X2M>!V2![3/X-653/1!+)!;+55!,)690!)<.!9023K+-,!329!)#[#5#M0!#Y!)<.!,#6)<./2!<+M<!53X)69.!-6,[!329![#53/!-3[1!
M.#K3M2.X-!_.59!/.M+#2,!#[.2!)#!9+/.-)!,#53/!+2\6.2-.>!h5)/3a5#;!Y/.l6.2-0!Ch@PE!;3$.,!;+55!T.!6,.9!3,!)/3-./,!)#!,)690![53,K3!9023K+-,!329!K3M2.)#,[<./.+#2#,[<./.!-#6[5+2M>!
S<.!O-#R!43,.!K3M2.)#K.)./!329!#[X-35!+K3M./!93)31!+2!-#2W62-X#2!;+)<!+2)./23X#235!#T,./$3X#2,!Y/#K!Q6,)/35+32!T3,.,1!hOQah]ab3[32aU<+23![#53/!-3[!/.K#).!,+).,!;+55![/#$+9.!
)<.!T3,+-!93)3,.)>!
!
!!
!"O#!
b32!%&'H!
@38.!P/0^.551!@38.!n32931!]#.R5+)N!=53-+./1!4/3X23!V,53291!(+./,!n355.0!(#6)<!
!
743+.]-&.9+)&+4)J&+&B323+()9@)/A&+B3)1+)7+0&+4)*+(&,-.-)*_6&.-)D-9'E'(32'))
*/!V32!:3;.,1!A<#2.B!C&HE!HID!%HH&1!JaK3+5B!+32><3;.,L-32)./T6/0>3->2N!
h2+$./,+)0!#Y!U32)./T6/01!A/+$3).!43M!Dg&&1!U</+,)-<6/-<>!!
!
S<+,![/#M/3KK.p,!M#35!+,!)#!9.)./K+2.!<#;!-5+K3).a9/+$.2!<09/#5#M+-35!-<32M.!-#2)/#5,!)<.!T+#5#M+-35!,)/6-)6/.!329!T+#9+$./,+)0!$356.,!#Y!Q2)3/-X-3p,!+25329!3l63X-!.-#,0,).K,!T0!
l632XY0+2M!329!K#9.55+2M!)<.!-5+K3).a!<09/#5#M0aT+#9+$./,+)0!5+283M.,>!Z.!;+55!3[[50!2.;!K#5.-653/1!T+#5#M+-35![/#-.,,!329!.2$+/#2K.2)35!K#9.5+2M!).-<2+l6.,!+2!)<.!_.59!329!+2!
53T#/3)#/0!.^[./+K.2),!)#!+9.2XY0!8.0!T+#9+$./,+)0!329!.-#,0,).K!-#K[#2.2),!329!$356.,>!
!
!
!"OQ!
"#$!c!*.-!%&'%!S305#/!=53-+./!c!@38.!J990!
!
T(&K03)/&,K9+)7'9(983)/9+'(,&1+(')9+)J3(A&+3)T96,-3')I6,1+B)5&'()/012&.-)C,&+'1.9+'!
*/!:+2/+-<!O-<3.Y./1!A<#2.B!C&DE!HgI!&H'I1!JaK3+5B!<>,-<3.Y./L2+;3>-#>2N!
"VZQ1!A/+$3).!43M!'Daf&'1!Z.55+2M)#2>!
!
Q) < + ! )< !+ !U:D !+ ! ! Y 5! < ! ! 9!+) ! ) 5! ! ! ) 5 ! 5+ ) !9 9 ) !V ! !) ! )< + ! 5+ ) ! < ! ) 5!U:D!
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Q)K#,[<./+-!K.)<32.1!+>.>!U:D1!+,!3![#;./Y65!M/..2<#6,.!M3,!329!+),!23)6/35!,#6/-.,!3/.!,)/#2M50!-5+K3).!9.[.29.2)>!V2!/.,[#2,.!)#!32)</#[#M.2+-!-5+K3).!-<32M.1!23)6/35!U:D!
.K+,,+#2,!-#659!)<./.Y#/.!+2-/.3,.!,)/#2M501!5.39+2M!)#!Y6/)<./!;3/K+2M!)</#6M<!<+M<./!M/..2<#6,.!Y#/-+2M>!Z.!;+55!K.3,6/.!)<.!,)3T5.!-3/T#2!+,#)#[.!/3X#!#Y!U:D1!3!-<3/3-)./+,X-!
)<3)!+,!+29+-3X$.!#Y!+),!9+7./.2)!,#6/-.!)0[.,>!S<+,!M5#T35!3)K#,[<./+-![3/3K.)./!<3,!T..2![/.,./$.9!+2!3+/!#--56,+#2,!#Y![#53/!+-.>!Q!/.-#/9!-#$./+2M!)<.!53,)!9.M53-+3X#2!Y/#K!S305#/!
=53-+./1!;<./.!32-+.2)!+-.!+,![6,<.9!)#!)<.!M53-+./!,6/Y3-.!;+55!/.$.35!9.)3+5.9!-<32M.,!)</#6M<#6)!;3/K+2M![./+#9,!;+)<!62[/.-.9.2).9![/.-+,+#21!)<6,!#$./-#K+2M!)<.!5+K+)3X#2,!#Y!
[/.$+#6,!;#/8>!S<.!/.,65),!;+55!-#2,)/3+2!+Y1!329!;<3)1!23)6/35!K.)<32.!,#6/-.,!/.,[#29.9!)#!-5+K3).!;3/K+2M!+2!)<.![3,)!329!<3$.!)<.![#).2X35!)#!9#!,#!+2!)<.!Y6)6/.>!
!
!!
!"OP!
Q6M!c!"#$!%&'H!(-(6/9#!O#6291!O-#R!43,.!
!
J3&'6,323+(')9@)K,921+3)&+4)1941+3)9`143)1+)(A3)*+(&,-.-)2&,1+3)K96+4&,E)0&E3,!
*/!]3/+2!]/.<./1!A<#2.B!C&HE!DD&!&DDG1!JaK3+5B8>8/.<./L2+;3>-#>2N!
"VZQ1!A/+$3).!43M!F&&I'1!eK3836>!
!
Z+)<+2!)<+,!.$.2)1!;.![532!)#!K38.!K.3,6/.K.2),!#Y!<35#M.2!#^+9.,!C4/e!329!VeE!+2!)<.!Q2)3/-X-!K3/+2.!T#6293/0!530./!6,+2M!,.$./35!-#K[5.K.2)3/0!K.3,6/.K.2)!).-<2+l6.,>!V)!+,!
$./0!+K[#/)32)!Y#/!6,!)#!K38.!)<.,.!K.3,6/.K.2),!3,!-5#,.!3,![#,,+T5.!)#!_/,)!0.3/!,.3!+-.!329d!#/!#[.2!329!/.Y/..N+2M!;3)./>!O2#;!,3K[5.,!;+55!35,#!T.!)38.2!3)!)<.!5#-3X#2,!;<./.!
)<.!3)K#,[<./+-!K.3,6/.K.2),!3/.!K39.>!S<+,!;+55![/#$+9.!6,!;+)<!+2Y#/K3X#2!3T#6)!K./-6/0!9.[#,+X#2!#2!)<.!,2#;!,6/Y3-.>!S<.,.!93)3!,.),!;+55!)<.2!T.!6,.9!)#!+2$.,XM3).!)<.!
-#22.-X#2,!T.);..2!T/#K+2.!.^[5#,+#21!#N#2.!9.[5.X#2!329!K./-6/0!9.[#,+X#2!.$.2),>!Z.!35,#!.^[.-)!,#K.!2.;!+2,+M<),!+2!)<.!$./X-35!+#9+2.!#^+9.!CVeE!9+,)/+T6X#2!329!3!T.R./!
629./,)329+2M!#Y!)<.!3K#62)!#Y!Ve!+2!)<.!+2)./,XX35!3+/!#Y!)<.!Q2)3/-X-!,2#;[3-8!329!+),!,#6/-.,>!
!
!
!"OF!
e-)!%&'%!329!c!P.T!%&'H!Q//+$35!:.+M<),1!O-#R!43,.!
!
7+G3'.B&.+B)9a9+3)43803.9+)&+4)-012&(3)-A&+B3S)(,&-3)B&')23&'6,323+(')1+)(A3)*+(&,-.-)&(29'8A3,3!
*32!OK35.1!A<#2.B!C&HE!DD&!&D%D1!JaK3+5B!9>,K35.L2+;3>-#>2N!
"VZQ1!A/+$3).!43M!F&&I'1!eK3836>!
!
S<.!Q2)3/-X-!3)K#,[<./.!+,!32!+K[#/)32)!329!62+l6.![3/)!#Y!)<.!M5#T35!-5+K3).!,0,).K>!V)![/#$+9.,!3!62+l6.!#[[#/)62+)0!Y#/!6,!)#!K.3,6/.!M5#T35!)/.29,!+2!3)K#,[<./+-!)/3-.!M3,.,!3)!
,+).,!+,#53).9!Y/#K!32)</#[#M.2+-!,#6/-.,>!S<.!M#35!#Y!)<+,!/.,.3/-<!+,!)#!+K[/#$.!629./,)329+2M!#Y!<#;!)<.!Q2)3/-X-!3)K#,[<./+-!-<.K+,)/0!9/+$.,!329!/.,[#29,!)#!M5#T35!
3)K#,[<./+-!-<32M.>!?.,.3/-<!)#[+-,!+2-569.B!#N#2.!9.[5.X#2!-<.K+,)/01!M/..2<#6,.!M3,!K.3,6/.K.2),1!,.3a+-.d3)K#,[<./.!)/3-.!M3,!+2)./3-X#2,!329!)<.![#5.a;3/9!)/32,[#/)!#Y!
3)K#,[<./+-!-#2,X)6.2),>!S#!)<+,!.291!;.!K.3,6/.!)<.!3)K#,[<./+-!-#K[#,+X#2!)</#6M<#6)!)<.!0.3/!6,+2M!M/#629aT3,.9!/.K#).!,.2,+2M!+2,)/6K.2),!329!,6/Y3-.!+2a,+)6!3+/!,3K[5.,1!
5#-3).9!3)!O-#R!43,.!329!Q//+$35!:.+M<),>!
!
!!
!"OU!
b32!%&'H!Q//+$35!:.+M<),1!O-#R!43,.!
!
/012&(3)I&(&)*-_61'1.9+)V)T-9b)$&'3)&+4!*,,1G&0)L31BA('H)*+(&,-.-&!
(/!Q29/.;!:3/[./1!A<#2.B!C&HE!HDH!Ggf&1!JaK3+5B3><3/[./L2+;3>-#>2N!
"VZQ1!Ae!4#^!gI&%1!U</+,)-<6/-<>!
!
S<.!M#35!#Y!)<+,![/#M/3KK.!+,!)#!#T)3+2!3!<+M<al635+)0!-#2X26#6,!-5+K3).!/.-#/9!Y#/!O-#R!43,.!329!Q//+$35!:.+M<),!+2!Q2)3/-X-31!329!3/-<+$.!+)!+2!"VZQp,![6T5+-50!3--.,,+T5.!-5+K3).!
93)3T3,.>!O-#R!43,.!+,!#2.!#Y!DG!/.Y./.2-.!-5+K3).!,)3X#2,!Y#/!)<.!".;!t.35329!/.M+#2!K323M.9!T0!"VZQ1!329!-5+K3).!#T,./$3X#2,!C;+29!,[..9!329!9+/.-X#21!3+/!).K[./3)6/.1!
/.53X$.!<6K+9+)01!T3/#K.)/+-![/.,,6/.1!M5#T35!,#53/!/39+3X#21!9+76,.!,#53/!/39+3X#2!329!9+/.-)!,#53/!/39+3X#2E!3/.!/.-#/9.9!)<./.!93+50>!S<+,!-5+K3).!/.-#/9!T.M32!+2!'fFG!329!+,!#2.!
#Y!)<.!5#2M.,)!-#2X26#6,!/.-#/9,!+2!Q2)3/-X-3>!Z+29!,[..9!329!9+/.-X#21!3+/!).K[./3)6/.1!/.53X$.!<6K+9+)0!329!M5#T35!,#53/!/39+3X#2!3/.!35,#!/.-#/9.9!3)!Q//+$35!:.+M<),>!S<.!
K.3,6/.K.2),!3/.!2..9.9!Y#/!-<3/3-)./+,+2M!)<.!5#-35!-5+K3).!329!,)3).!#Y!)<.!.2$+/#2K.2)1!+9.2XY0+2M!-5+K3).!$3/+3X#2,!329!-<32M.,1!329!+2!/.,.3/-<!#2!-5+K3).a,.2,+X$.!
[/#-.,,.,!329!.-#,0,).K,>!S<+,![/#M/3KK.!35,#!+2-569.,!K.3,6/.K.2),!Y/#K!)<.!,.3!5.$.5!/.-#/9./!+2,)355.9!3)!O-#R!43,.>!
!
!
!#=#!
"#$!c!*.-!%&'H!Z.,)./2!(-(6/9#!O#629!
!
*K6+4&+-3)&+4)T8&.&0)I1'(,1K6.9+)9@)T96(A)%90&,)TN6&):T(3,-9,&,16')2&--9,21-N1);)1+)(A3)Z3'(3,+)<9'')T3&!
*/!A<+5!@0$./1!A<#2.B!C&HE!H%F!IG&&1!JaK3+5B!50$./[L5329-3/./.,.3/-<>-#>2N!
@329-3/.!?.,.3/-<1!Ae!4#^!If1!D&!=./359!O)/..)1!@+2-#52!g'F%>!
!
e ! + !< )< + !+ !)< )!O )<!A 5 ! 8 !CO) + ! + 8+E! 5 X ! T 9 !T 95 !) 8 ! !Y 9! +5 T+5+) !+ !)< ! )< !( ( 9 !O 9! + !
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e6/![/+K3/0!<0[#)<.,+,!+,!)<3)!O#6)<!A#53/!,863!CO)./-#/3/+6,!K3--#/K+-8+E![#[653X#2!3T62932-.!T/#3950!)/3-8,!,6KK./!Y##9!3$3+53T+5+)0!+2!)<.!,#6)<./2!(-(6/9#!O#629!/.M+#2>!
O863,!329!Q9i5+.![.2M6+2,!CA0M#,-.5+,!39.5+3.E!T#)<![/.0!<.3$+50!#2!Q2)3/-X-!,+5$./_,<!CA56./3M/3KK3!32)3/-X-6KE!329!8/+55!CJ6[<36,+3!-/0,)355#/#[<+3,!329!J>!,6[./T3E!329!#$./53[!
+2!T/..9+2M!,[3-.!96/+2M!)<.!,6KK./!+2!)<+,!/.M+#21!)<#6M<!2#)!.2X/.50>!VY!;.!K38.!)<.!3,,6K[X#2!)<3)![<0,+-35!C.>M>![./,+,).2)!,.3a+-.!-#$./E!329!T+#5#M+-35!C.>M>![/.0!3T62932-.E!
-#29+X#2,1!+2!)<.!3T,.2-.!#Y!#)<./!Y3-)#/,1!37.-)![#[653X#2!9023K+-,!329!M/#;)<!#Y!T#)<!,.3T+/9!,[.-+.,p1!)<.2!,+K+53/!)/3W.-)#/+.,!Y#/!.3-<![#[653X#2!-#659!.K./M.>!e2!)<.!#)<./!
<3291!+2!(-(6/9#!O#6291!329!.,[.-+3550!35#2M!)<.!n+-)#/+3!@329!U#3,)1!3[[/.-+3T5.!26KT./,!#Y!,863,!2.,)!;<./.!)<./.!3/.!2#![.2M6+2,>!S<./.Y#/.1!Y3-)#/,!2#)!3[[50+2M!)#![.2M6+2,!
C.>M>!<+,)#/+-35!<6K32!#--6[3X#2E!;#659!,..K!)#!T.!+K[#/)32)!3,!;.55!)#!)<.!,863,>!
!
!!
!#==!
"#$!%&'%!c!b32!%&'H!U3[.!?#09,1!U3[.!4+/9!
!
%,9(3-.+B)(A3)T(,6-(6,3)&+4)56+-.9+)9@)<9'')T3&)D-9'E'(32'H)*+(&,-.-&)*/!A<+5!@0$./1!A<#2.B!C&HE!H%F!IG&&1!JaK3+5B!50$./[L5329-3/./.,.3/-<>-#>2N!
@329-3/.!?.,.3/-<1!Ae!4#^!If1!D&!=./359!O)/..)1!@+2-#52!g'F%>!
!
S<+,!/.,.3/-<!;+55!-#2)/+T6).!)#!,<#;+2M!<#;!?#,,!O.3!.-#,0,).K,!-32!T.!K323M.9!)#!3-<+.$.!-#2,./$3X#2!329!_,<./0!#6)-#K.,!+2!3![/.-36X#23/0!K322./>!V)!;+55!-#2)/+T6).!)#!)<.!
l632X_-3X#2!#Y!Y##9!;.T!5+283M.,!;+)<+2!)<.!.-#,0,).K,!#Y!)<.![.53M+-!329!T.2)<+-!-#KK62+X.,!#Y!)<.!?#,,!O.3!,<.5Y1!,5#[.1!3T0,,!329!,.3K#62),1!9.$.5#[K.2)!#Y!+29+-3)#/,!Y#/!
K#2+)#/+2M!-<32M.1!3,,.,,K.2)!#Y!/+,8!)#!-/+X-35!T+#5#M+-35![/#-.,,.,1!329!,6[[#/)!)<.!.,)3T5+,<K.2)!#Y![/#).-).9!3/.3,>!V2!-#553T#/3X#2!;+)<!)<.!hO!Q9.5+.![.2M6+2!).3K1!
9.K#M/3[<+-!/3).,!C.>M>1!,6/$+$351![/#96-X$+)01!T/..9+2M!/3).,E!329![/#$+,+#2+2M!,)/3).M+.,!C.>M>1!Y#/3M+2M!T.<3$+#6/1!9+.)3/0!-#K[#,+X#21!-<+-8!-#29+X#2E!;+55!T.!/.-#/9.9!32263550!3)!
)<.!?#,,!V,5329!-#5#2+.,>!n3/+3X#2!+2!9.K#M/3[<+-!/3).,!329![/#$+,+#2+2M!,)/3).M+.,!;+55!T.!6,.9!)#![/.9+-)![#[653X#2!)/3W.-)#/+.,!329![536,+T5.!,.3a+-.!329!8/+55!3T62932-.!,-.23/+#,!
)<3)!K30!T.!K.9+3).9!T0!-5+K3).!-<32M.>!
!
!
!#=Q!
*.-!%&'%!c!b32!%&'H!(+223!45671!U#2$#0!?32M.1!U##KT,!:+55,1!453-8!V,53291!()!(#/2+2M1!()!*+,-#$./01!()!=/321!Q53)23!n355.0>!
!
D+G1,9+23+(&0)I92&1+')/0&''1]-&.9+)@9,)(A3)<9'')T3&)<3B19+!
*/!P/3,./!(#/M32!A<#2.B!C&fE!FGD!D'Df1!.K3+5BK#/M32YL5329-3/./.,.3/-<>-#>2N!
@329-3/.!?.,.3/-<!@)91!%H'!(#//+2!?#391!O)!b#<2,1!Q6-85329!'&G%!
!
S<.!/.,.3/-<!9.$.5#[,!32!.2$+/#2K.2)35!-53,,+_-3X#2!Y#/!).//.,)/+35!.-#,0,).K,!#Y!?#,,!O.3!/.M+#2>!S<.!-53,,+_-3X#2!+2-569.,!3,,#-+3).9!93)3!329!K#9.5,!329!+,!629./[+22.9!T0!2.;!
82#;5.9M.!#2!,#+5!9+,)/+T6X#21!-5+K3).!329!K+-/#T+35!9+$./,+)0!329d#/!3T62932-.>!V),!9.5+$./01!$+3!3!#2.a,)#[!;.T![#/)35!;+55![/#96-.!3!-53,,+_-3X#2!)<3)!+,!9023K+-1!;+9.50!
3--.,,+T5.1!329!Y62-X#235>!Z.![/#$+9.!2.;!93)3!#2!)<.,.!.-#,0,).K,!T0B!
u !*.$.5#[+2M!3!).//.,)/+35!.2$+/#2K.2)35!-53,,+_-3X#2!Y#/!)<.!?#,,!O.3!/.M+#2!6,+2M!.2$+/#2K.2)35!9#K3+2,!32350,+,!)<3)!.2-#K[3,,.,!-5+K3).1!5329Y#/K1!,#+51!329!
T+#5#M0! !530./,s!
u !(3[[+2M!,#+5!3R/+T6).,!6,+2M!,#+5a5329,-3[.!K#9.5,1!$35+93).9!;+)<!_.59!93)3!)#!.,)3T5+,<!)<.!,[3X35!9+,)/+T6X#2!#Y!,#+5,!+2!)<.!(-(6/9#!*/0!n355.0,s!
u !J^).29+2M!#6/!.^+,X2M!,#+5!-5+K3).!2.);#/8!)#!+2-569.!6[5329!,5#[.,!Y#/!K#2+)#/+2M!)<.!+K[3-)!#Y!-5+K3).!-<32M.!#2!,#+5!3-X$.!530./!329![./K3Y/#,)!9.[)<s!
u !U<3/3-)./+,+2M!,#+5!K+-/#T+35!-#KK62+X.,>!
!
!!
!#Q#!
e-)!c!*.-!%&'%!(-(6/9#!O#6291!U#65K32!:+M<1!U3[.!?#T./),>!
!!!
T3&)7-3)&+4)T96(A3,+)^-3&+)%,9-3''3'))
*/!S+K#)<0!=!:3,8.551!A<#2.B!C&DE!FIf!&&&&1!JaK3+5B!)><3,8.55L+/5>-/+>2N!
V296,)/+35!?.,.3/-<!@)91!Ae!4#^!H'aH'&1!@#;./!:6R1!F&D&>!!
S<+,![/#M/3KK.!3+K,!)#!-<3/3-)./+,.!)<.!/.53X#2,<+[!T.);..2!)<.!,.3!+-.1!#-.32!329!3)K#,[<./.!#Y!Q2)3/-X-3!+2!#/9./!)#!T.R./!629./,)329!329![/.9+-)!<+M<a53X)69.!-#6[5.9!
-5+K3).!$3/+3T+5+)01!329!)#!629./[+2!)<.!K323M.K.2)!#Y!Q2)3/-X-3!329!)<.!O#6)<./2!e-.32!+2!)<.!-#2).^)!#Y!)<.!M5#T35!-5+K3).!,0,).K>!V)!-#2-.2)/3).,!#2!)<.!-5+K3).a/.53).9!
[/#-.,,.,!!#--6//+2M!;+)<+2!(-(6/9#!O#629!)#!)<.!K3/M+235!+-.!N#2.>!V)!-#$./,!3!/32M.!#Y!,-35.,1!Y/#K!K+-/#2,!+2!,)/6-)6/.!#Y!,.3!+-.1!)#!)<.!#/9./!#Y!)<#6,329,!#Y!8+5#K.)/.,!+2!)<.!
[/#-.,,!#Y!,.3!+-.!9+,[./,35!+2!)<.!O#6)<./2!e-.321!329!)<.!/.53X#2,<+[,!5+28+2M!Q2)3/-X-3!)#!M5#T35!-5+K3).!$3/+3T+5+)0!329!-<32M.>!
!!
!
!#F")!
e-)!c!"#$!%&'%!U3[.!?#09,1!U3[.!J$32,1!U3[.!?#T./),!
!!
R&+4)7+@9,2&.9+)c3M)d3&0&+4!
=/3.K.!45+-81!=.#,[3X35!*3)3!Q2350,)1!A<#2.B!C&DE!DI&!&'f'1!JaK3+5B!!MT5+-8L5+2N>M#$)>2N!
@329!V2Y#/K3X#2!".;!t.35329!C@V"tE1!Ae!4#^!FF&'1!Z.55+2M)#21!I'DF>!
@V"t! 9!+) ! 9 ! + !< ! ) 9! + ! < X ! 9! + ! !+ !)< !? !O ! + ! ! 55! ! 5 ! + ! 9 + + ) X !Y ! !H&! !S< !
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@V"t!329!+),![/.9.-.,,#/!3M.2-+.,!<3$.!#[./3).9!,6/$.0+2M1!-<3/X2M!329!K3[[+2M![/#M/3KK.,!+2!)<.!?#,,!O.3!/.M+#21!3,!;.55!3,![53-.!23K+2M!39K+2+,)/3X#21!Y#/!,#K.!H&!0.3/,>!S<.!
*.[3/)K.2)!<3,!32!3M/..K.2)!;+)<!)<.!h2+).9!O)3).,!M.#5#M+-35!O6/$.01!;<+-<![/#$+9.,!Y#/!-#a#[./3X#2!+2!)<.,.!3-X$+X.,!329!+2![3/X-653/!W#+2)!)#[#M/3[<+-!K3[[+2M1!M.#9.X-!
,6/$.0+2M!329![53-.!23K+2M![/#M/3KK.,>!
!
!
!#>" )%9'(B,&46&(3)T-A90&,'A18'!
A#,)M/3963).!O-<#53/,<+[,!Q2)3/-X-3!".;!t.353291!U</+,)-<6/-<>!
*/!J9!46)5./1!A<#2.B!C&HE!HFg!&%&&1!JaK3+5B!.>T6)5./L32)3/-X-32N>M#$)>2N!
S<.!Y#6/!-6//.2)!,-<#53/,<+[!3;3/9..,!3/.B!
u !T1,)<9K1+)7,G1+3)I9-(9,&0)T-A90&,'A18B!3;3/9.9!)#!!"#$%#&'()*%#)'Y/#K!)<.!h2+$./,+)0!#Y!Z3+83)#!;<#!3+K,!)#!.$3563).!)<.!/+,8,!#Y!)<.!<+M<50![/#96-X$.1!T6)!
,.2,+X$.1!3l63X-!,0,).K,!#Y!Q2)3/-X-3>!J$.2)!26KT./!]&%F!c!4+#9+$./,+)01!*023K+-,!329!(.)3T#5+-,!#Y!:.)./#M.2.#6,!(.5);3)./!A#29,>!
u !c3M)))d3&0&+4)))%9'()))T-A90&,S)))3;3/9.9!!!)#!!!+),-.'/#&&#0'Y/#K!)<.!h2+$./,+)0!#Y!Z3+83)#1!;<#!+,!32!(O-!,)69.2)!;#/8+2M!;+)<!]&%&!12#&.34,&5'%6"-$6"-'63'
"#))#-"),78'9,62,:#)-,"4',&'"%#';6--'<#$#&2#&*4=!
u !!300E))C&,0(9+e'))T-A90&,S))3;3/9.9!!)#!!+#&''>?5%#-'Y/#K!!)<.!!h2+$./,+)0!!#Y!!e)3M#1!!;<#!!+,!!32!!(O-!,)69.2)!;#/8+2M!;+)<!A/#Y.,,#/!A3)!@32M<#/2.!#2!!?$#)*668,&5''
7&2''!?9@1*#''A87"#8#"''B74#)-'',&'C*C?)26'!6?&2D'(&"7)*.*7=!
L301-98(3,')c3M)d3&0&+4)'-A90&,S)3;3/9.9!)#!4#T!"##232!Y/#K!)<.!h2+$./,+)0!#Y!U32)./T6/01!;<#!+,!32!(O-!,)69.2)!;#/8+2M!#2!)<.!E:78?7.6&'63'"%#'-?)37*#'F7--'9787&*#'63'"%#'
<7)G,&@>7"%#)"6&'H87*,78'!4-"#FD'(&"7)*.*7D'?-,&5'"%#'A687)'I#7"%#)';#-#7)*%'7&2'J6)#*7-.&5'&?F#),*78'F62#8=!
)


