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COVER:

Ice exists in various forms 
throughout the atmosphere. 
The background image 
shows two of them: 
Cirrus clouds in the upper 
troposphere and snow on 
the ground (Photo
by Uta Philipp). On the 
surface of ice, heterogeneous 
chemical reactions relevant 
for atmospheric chemistry 
can take place. The 
3D-reconstruction of data 
from X-ray microtomography 
of a snow sample at the 
lower right clearly shows the 
porous structure and high 
surface area of ice in snow 
(Photo from WSL/SLF Davos, 
Pinzer et al., J. Geophys. 
Res., 2010). The picture in 
the upper right, taken with 
a polarization microscope, 
illustrates the polycrystalline 
nature of ice grains, as the 
different crystal orientations 
result in different colors 
(Image by F. Riche, WSL/
SLF Davos). Symbols and 
arrows represent possible 
interactions for trace gases 
such as adsorption, diffusion 
into the bulk and along 
grain boundaries, photolysis 
and heterogeneous surface 
reactions. The upper left 
photograph is taken from 
an X-ray photoelectron 
spectroscopy experiment 
performed at the Advanced 
Light Source in Berkeley 
(USA) that provides direct 
information on the chemical 
composition and structure 
of the ice surface in the 
presence of trace gases 
(Křepelová et al., Phys. 
Chem. Chem. Phys., 2010). 
Electron yield O K-edge 
X-Ray absorption spectra are 
shown for a clean ice sample 
(green line), an ice with nitric 
acid sample (red line), and 
a nitric acid solution (yellow 
line). Research related to 
these topics is presented on 
pages 14–17 of this report.
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!"#$%&'%()*!"+,$"&-#%
!
!
#$%&'!$($)$*+,!
!
(-.(-!%/012334/5!6-!78049:;5!<-!=498>1?5!7-.6-!#12@>12A5!7-!#4B3C;1/5!$-!)12C;D/5!6-!%CE12FG//5!H;-$-!6I99FG//5!!
J-!$>12;G20K5!L-!$?1/5!L-!=1295!M-<-!#1N>12A125!$-!LOA125!L-!J;8PGA>GGKG25!Q-!J4R48;G24?5!L-&-!J2GK@5!L-!J2B125!*-!J82@5!!
S-!<24E4:4TBC@5!)-!,C;O0195!#-!,C;GUU/125!V-!,C;G83K1/5!$-!,C;BF:U5!%-!,1FC;1/E4?5!%-!+I29125!#-.L-S499123;1BF5!!
%-!'GE83;1?5!<-!+;W291.<43:B1C;5!S-!#G2KFG//5!%-!#I>/125!V-!(4FF195!V-!JB/09125!L-!,K1B/12!
!"#$#%&'()("(*+,*-.(&//+'+&01(23-1+4'5+0'+6&0'&(7%&'1852&1&8(/58(03'-&98(7183'138&(+0:&71+,91+507(5/(1*&(*&9:+&71(03'-&+(
*8C9-!Q/3K28F-!)1K;403!<;P3-!713-!,1CK-!%X!.//%YZ[0%Z"\.Z]^!Y_^Z^[-%
!
H-!$-!6I99FG//5!)-!,C;O0195!%-!'GE83;1?5!%-!+I29125!J-!$>12;G20K5!L-!&-!J2GK@5!6-!%CE12FG//5!(-!(-!%/012334/5!)-!V94CE5!!
S-!V2IC;915!L-!6?42GE5!#-!=-!$33195!<-!%-!$99B34/5!L-!$?1/5!L-!)-!=GK135!%-!=423;E4?5!7-!=2G1A125!J-!$-!=21A42BC;5!!
S-!#G2KFG//5!7-!6-!#12@>12A5!M-!<-!#1N>12A125!6-!#B905!%-!#I>/125!$-!LOA125!L-!J;8PGA>GGKG25!V-!JB/09125!L-!J2B12!
;8563'1+50(906(6&'9.(5/(&-&2&01(<<=>(?+,*('8577(7&'1+507(906(1*&(0&@(03'-&37(?74ABB!
<;P3-!71?-!(1KK-!123!Y_`[X!_`_]^Z!Y_^Z^[-!
!
7-!$BC;9125!*-!&-!%E31/4?5!'-!&-!%9>B/5!%-!&-!V194@124?5!=-!%-!V4@;BE4?5!&-!Q-!H;1:BAB/5!,-!*-!6FBK2B1?5!7-!621339125!!
#-!S-!=OAA19125!&-!%-!=423;E4?5!=-!,-!#1/01234/5!%-!)-!L4;/31/5!L-!)-!J1//1G99P5!&-!'-!(1>101?5!a-!*-!)G9P3;1?5!!
J-!L-!)440P5!'-!+-!aAG/133BG/5!a-!&-!<1K283;EB/5!6-!<BA81K5!%-!=-!<4:1E45!<-!7G3F8331/5!%-!,124?5!6-!%-!,;G8A;/133P5!!
,-!&-!,;B3;EB/5!%-!&-!,;8K4?5!)-!%-!,K4P125!*-!L-!,K4P125!%-!Q-!,?B2BE;B/5!$-!$-!+1213;GK4?5!=-!J-!&43K4EB/5!)-!S1A2@1CEB5!!
<-!%-!SB9E5!6-!SBKKT125!%-!&-!'121FB/!
$06+'91+50(/58(9(:5-91+-&(&-&2&01(<<=!
7G0B4C;BF-!%CKG!45!Yb[X!Zbb.Zbc!Y_^Z^[-!
!
7-!=2G1A125!6-!%CE12FG//5!)-!H;19/4E4?5!&-!H;1:BAB/5!H-!$-!6I99FG//5!L-!6?42GE5!L-!$?1/5!%-!=423;E4?5!M-!<-!#1N>12A125!!
6-!#B905!%-!#I>/125!$-!LOA125!L-!J;8PGA>GGKG25!V-!JB/09125!L-!&-!J2GK@5!L-!J2B125!%-!J8@/1K34?5!V-!(4FF195!J-!*B3;B45!!
#-!*BK3C;15!L-!<-!aFK?10K5!a-!<1K283;EB/5!6-!78049:;5!L-!78/E15!M-!,GFG0G/B5!)-!,C;O0195!V-!,C;G83K1/5!%-!+I29125!!
%-!'GE83;1?5!d-!e;B!
CD%&8+2&019-(7136.(5/(1*&(E4AFGH#4FIJF4K0L?74AIM4AB<(8&9'1+50(-&96+0,(15(1*&(5N7&8:91+50(5/(?74ABO!
<;P3-!71?-!H!51!Y"[X!^"Z"^Z!Y_^Z^[-!
!
%-!#12FG//5!L-!M82K;FI99125!#-!S-!=OAA19125!<-!,C;T12KU1A12!
#%+0458N+1(&//&'17(+0(7183'1389-(906(&-&'1850+'(%85%&81+&7(/58(1*&(75-+6(7191&(5/(1*&(,853%4<=(&-&2&017(/852('98N50(15(
73%&8*&9:.(&-&2&01(<<=(
<;P3-!71?-!V!5/!Z``ZZ"!Y_^Z^[-!
!
J-!*B3;B45!,-!#4UFG//5!M-!<-!#1339BA>12A125!6-!%CE12FG//5!,-!%/KG9BC5!'-!%2BK4F45!&-!M-!H4FG35!H-!$-!6I99FG//5!!
%-!=423;E4?5!7-!=2G1A125!J-!#GAB/45!,-!#1B/@5!L-!%-!#1210BG5!J-!#B24315!#-!QE1@415!L-!J;8PGA>GGKG25!V-!JB/09125!!
Q-!J4R48;G24?5!V-!(4FF195!7-!)G//5!,-!)BK384EG5!'-!*GAGF15!Q-!*B3;B/GEG5!+-!a;K38EB5!%-!=-!<4:1E45!,-!,G245!)-!,C;O0195!!
%-!+I29125!'-!SGKG/G>15!%-!'GE83;1?5!%-!&-!'121FB/!
P3'-&98(58+&0191+50(+0(1*&(8&9'1+50(#4F=(Q(E4AFG(906(7.01*&7+7(5/(1*&(0&@(+7515%&(?74AIG!
<;P3-!71?-!H!5/!Y_[X!^_\"ZZ!Y_^Z^[-!
!
%-!+I2912!
R*&2+'9-(&D%&8+2&017(@+1*(73%&8*&9:.(&-&2&017!
H#Q)Q%!.30!_cb._cf!Y_^Z^[-!
!
6-!SBKKT125!M-!,-!%>0899B/5!*-!&-!%E31/4?5!'-!&-!%9>B/5!=-!%-!V4@;BE4?5!,-!*-!6FBK2B1?5!7-!621339125!7-!$BC;9125!!
#-!S-!=OAA19125!7-!%-!#1/01234/5!,-!#I>1/125!L-!)-!J1//1G99P5!&-!'-!(1>101?5!'-!&-!(4>G/4?5!J-!L-!)440P5!!
'-!+-!aAG/133BG/5!a-!&-!<1K283;EB/5!%-!*-!<49PGE4?5!6-!<BA81K5!<-!7G3F8331/5!7-!*-!,GAGB0GE5!%-!,124?5!Q-!&-!,;B24E4?3EP5!!
6-!%-!,;G8A;/133P5!,-!&-!,;B3;EB/5!%-!)-!,8E;4?5!)-!%-!,K4P125!*-!L-!,K4P125!$-!$-!+1213;GK4?5!'-!,-!+3PAG/4?5!!
&-!J-!gKP4/E4?5!=-!J-!&43K4EB/5!)-!S1A2@1CEB5!<-!%-!SB9E!
S97(%*97&('*&2+'9-(7136+&7(5/(73%&8*&9:.(&-&2&017(37+0,(1*&(T3N09(,974/+--&6(8&'5+-(7&%989158(4(715%%+0,(890,&((
6&1&82+091+50!
*8C9-!Q/3K28F-!)1K;403!<;P3-!713-!,1CK-!VX!%K4F3!/.5!YZ[X!_f.b`!Y_^Z^[-!
!
!
!
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+-!VG2K193.7G83C;5!)-!V2BAG/K15!'-!M-!$93;42>G/P5!)-!%FFG//5!V-!6h%//G5!H-!=142A15!J-!,K1FF9125!)-!*04825!!
L-!J91UUFG//!
?32+'(9'+6(+0(+'&>(;*5154&0*90'&6('50:&87+50(5/(0+185,&0(6+5D+6&(+015(0+18537(9'+6!
%KF43-!$/?B24/-!33!Y\^[X!`\\b.`\`^!Y_^Z^[-!
!
L-!*-!H24T91P5!)-!%FFG//5!7-!%-!H4i5!7-!=-!#P/135!)-!$-!L1/EB/5!%-!)19948EB5!)-!L-!7433B5!L-!+2415!+-!L-!SG99B/AK4/!
C:9-391&6(U+0&1+'(906(%*515'*&2+'9-(6919(/58(91257%*&8+'('*&2+718.>(V5-32&(V(4(?&1&85,&0&537(8&9'1+507(50(75-+6((
73N71891&7!
%KF43-!H;1F-!<;P3-!12!YZf[X!c^`c.c__b!Y_^Z^[-!
!
+-!#8K;T19E125!&-!e191/GP5!)-!VB22125!%-!J21:194?G5!L-!7GG>15!=-!+@?1KE4?5!)-!=-!H-!&12/44BR5!)-!%FFG//!
"0(+0(7+13('&--(15(7136.(%*97&(18907+1+507(+0(+06+:+639-(9&8575-(%981+'-&7(50(9(73N71891&(37+0,(7'900+0,(189072+77+50(W489.(
2+'857%&'1857'5%.!
71?-!,CB-!Q/3K28F-!51!YZZ[X!ZZb]^".c!Y_^Z^[-!
!
)-!J12>2GK5!+-!#8K;T19E125!+-!VG2K193.7G83C;5!#-!S-!=OAA19125!)-!%FFG//!
R5496758%1+50(5/(9'&1+'(9'+6(906(0+18537(9'+6(50(+'&!
<;P3-!H;1F-!H;1F-!<;P3-!1/!Y_"[X!]Zc\.]_^_!Y_^Z^[-!
!
)-!J12>2GK5!+-!#8K;T19E125!#-!S-!=OAA19125!)-!%FFG//!
$01&89'1+50(5/(0+18537(9'+6(@+1*(%5-.'8.719--+0&(+'&>("6758%1+50(50(1*&(738/9'&(906(6+//37+50(+015(1*&(N3-U!
L-!<;P3-!H;1F-!H!113!Y`[X!__^f.__Zc!Y_^Z^[-!
!
H-!$-!J49>5!7-!%-!H4i5!L-!<-!6-!%>>GKK5!)-!%FFG//5!$-!L-!6G?B35!6-!L-!64/G9034/5!V-!H-!=G221KK5!H-!=142A15!<-!+-!=2BUUBK;35!!
6-!7-!#G/34/5!)-!J89FG9G5!=-!)CMBAAG/35!g-!<W3C;95!Q-!7BB:B/1/5!)-!L-!7433B5!'-!780BC;5!<-!$-!SGA/125!<-!)-!SB/E9125!!
6-!7-!S423/4:5!H-!6-!ah!64T0!
"0(5:&8:+&@(5/('388&01(+773&7(+0(1*&(3%19U&(5/(91257%*&8+'(189'&(,97&7(N.(9&8575-7(906('-5367!
%KF43-!H;1F-!<;P3-!12!Y_Z[X!Z^`"Z.Z^"^`!Y_^Z^[-!
!
%-!J 1:194?D5!+-!#8K;T19E125!#-!V98;F5!)-!%FFG//!
#38/9'&('*&2+'9-(%85%&81+&7(5/(&31&'1+'(906(/85X&0(P9R-(75-31+507(%85N&6(N.(W;#(906(PCW"Y#!
H;1F-!<;P3-!H;1F-!11!YZf[X!bf`c.bf""!Y_^Z^[-!
!
%-!J 1:194?D5!L-!*1T>12A5!+-!#8K;T19E125!#-!V98;F5!)-!%FFG//!
!*&(09138&(5/(0+1891&(91(1*&(+'&(738/9'&(7136+&6(N.(W;#(906(PCW"Y#!
<;P3-!H;1F-!H;1F-!<;P3-!1/!YbZ[X!ff]^.fff^!Y_^Z^[-!
!
)-!$-!)4/A15!V-!6j%//G5!(-!)G@2B5!%-!=B24B2.M1/09125!)-!%FFG//5!6-!L-!64/G9034/5!H-!=142A1!
Z+,*1('*90,&7(1*&(91257%*&8+'(8&9'1+:+1.(5/(7551!
<24C-!*GK-!%CG0-!,CB-!Z^]YZ`[X""^`.""^c-!<*%,X!Z^-Z^]bk:/G3-^c^fb\ZZ^]!Y_^Z^[-!
!
V-!7-!<B/@125!)-!J12>2GK5!+-!#8K;T19E125!#-!S-!=OAA19125!)-!,C;/11>19B5!)-!%FFG//!
T+//37+50(5/(P[D(906(?[P[(+0(705@>("(-9N589158.(7136.!
L-!=14:;P3-!713-!116!Y6b[X!6^bb^\!Y_^Z^[-!
!
%-!748?Bl215!)-!%FFG//!
!*&(&//&'1(5/(/911.(9'+6(738/9'19017(50(1*&(3%19U&(5/(5X50&(15(9\3&537(*9-5,&0+6&(%981+'-&7!
%KF43-!H;1F-!<;P3-!12!Y_b[X!ZZ\fc.ZZ`^^!Y_^Z^[-!
!
%-!748?Bl215!'-!,43104?G5!)-!%FFG//!
E%19U&(5/(5X50&(15(6&-+\3&7'&6(]$(906(2+D&6(]$^P9R-(9&8575-(%981+'-&7!
L-!<;P3-!H;1F-!%!113!Y_"[X!]^f`.]^cb!Y_^Z^[-!
!
&-!e191/GP5!)-!%FFG//5!%-!J 1:194?D5!)-!VB22125!=-!+@?1KE4?5!)-!=-!H-!&12/44BR5!L-!7GG>15!+-!#8K;T19E12!
T+8&'1(5N7&8:91+50(5/(@91&8(3%19U&(906(8&-&97&(+0(+06+:+639-(73N2+'852&1&8(7+X&6(92250+32(73-/91&(906(92250+32(
73-/91&^96+%+'(9'+6(%981+'-&7(37+0,(W489.(2+'857%&'1857'5%.!
L-!%124349!,CB-!3/!YZ[X!bf.`Z!Y_^Z^[-!
!
!



!"f

%*%('+QH%(!H#$)Q,+7'!
!
L-!=G>2B19B5!<-!&G99194/AG5!=-!H4@@B5!<-!=G>2B199B5!%-!=GF>G245!)-!,BA95!M-!61C1K5!)-!,C;TBE4T3EB5!#-!S-!=OAA19125!!
H-!V48K24/5!<-!H13C4/5!H-!VG2>G/K1!
;571(<B1*4'&0138.('*90,&7(5/(C385%&90(;"?(&2+77+507(8&'586&6(+0(*+,*49-1+136&(9-%+0&(705@(906(+'&!
$/?B24/-!,CB-!+1C;/49-!33!Yc[X!b_"^.b_""!Y_^Z^[-!
!
<-!=B/4K5!g-!,C;4KK12125!S-!,KBC;9125!)-!%-!=404B5!V-!M2G/C485!)-!,C;TBE4T3EB!
$0/-3&0'&(5/(1*&(!30,389*39(&83%1+50(50(1*&(+'&('58&(8&'5867(5/(R*+2N589X5J(C'39658!
H2P43:;121!3!Y\[X!`"Z.`"f!Y_^Z^[-!
!
+-!J19912;G935!,-!V2IK3C;5!)-!,BA95!,-!J/I3195!#-!S-!=OAA19125!)-!,C;TBE4T3EB!
"2250+32('50'&01891+50(+0(+'&('58&7>("(0&@(%85D.(/58(8&,+509-(1&2%&89138&(8&'507183'1+50_!
L-!=14:;P3-!713-!116!Y6Z"[X!6Z"Z_b!Y_^Z^[-!
!
+-!J19912;G935!(-!+4>9125!,-!V2IK3C;5!)-!,BA95!(-!SGCE125!#-!S-!=OAA19125!)-!,C;TBE4T3EB!
!*9--+32(97(9(189'&8(/58(%8&+063718+9-(:5-'90+'(&83%1+507(+0(90(+'&('58&(8&'586(/852($--+290+J(`5-+:+9!
$/?B24/-!,CB-!+1C;/49-!33!Yb[X!fff.fcb!Y_^Z^[-!
!
)-!,C;TBE4T3EB5!%-!$BC;912!!
"-%+0&(,-9'+&87(97(98'*+:&7(5/(91257%*&8+'(6&%57+1+50-!!
B/!"-%+0&(@91&87!.5!V8/0B5!g-!Y$0BK42[5!,:2B/A12.&129GAX!V129B/!#1B019>12A7%:-%Z\Z.Z`^!Y_^Z^[-!
!
)-!+2GC;3195!)-!=243R1G/5!Q-!(G24Cm81.+4>9125!)-!,C;TBE4T3EB5!%-!V9G335!)-!,K82F!
a3901+191+:&(7322&8(1&2%&89138&(8&'507183'1+50(6&8+:&6(/852(9('52N+0&6(N+5,&0+'(#+(906(R*+85052+6(8&'586(/852(:98:&6(
7&6+2&017(5/(-9U&(#+-:9%-909(H7531*4&971&80(#@+77("-%7L(N9'U(15("T(<<BB!
d8GK-!,CB-!71?-!/4!YZc._^[X!_]Zc._]b^!Y_^Z^[-!
!
!
!
7%6S%,+$!%*%('+QH,!
!
)-!%P2G/4?5!6-!,C;8FG//!
;8&%9891+50(5/("-4AIJ(P+4KMJ(!+4==J(b04KF(906(Y&4IO(/852(9(%85150(+8896+91&6('5%%&8(N&92(632%!
L-!7G0B4G/G9-!*8C9-!H;1F-!/5.!Yb[X!"\c."`\!Y_^Z^[-!
!
,K-!VB3K125!M-!J41//5!)-!V8/EG5!L-!VB2E;G/5!+-!(I99G85!V-!7B1>15!7-!)BC;19((
E890+32(+0(@91&8(5/(1*&(b3-6&(c+:&8(
L-!7G0B4G/G9-!*8C9-!H;1F-!/5.Xb"]nb]_!Y_^Z^[-!
!
6-!,C;8FG//5!)-!%P2G/4?!
;8&%9891+50(5/(Y&4IOJ(`&4BJ(!+4==(906(51*&8(792%-&7(/58(03'-&98(%*.7+'7(&D%&8+2&017!
L-!<;P3-!H4/U-!,12-!/2/!YZ[X!^Z_^b\!Y_^Z^[-!
!
6-!,C;8FG//5!L-!*18;G831/5!Q-!6B99FG//5!H-!64FB/A4!<G2045!M-!JO::19125!L-!)G2AG/B1C5!M-!&4335!,-!SG9K125!)-!#1B95!!
7-!71BUG2K;5!L-!=4122135!$-!g>12310125!)-!SB13C;125!)-!<BA/GKG2B!
;8&%9891+50(5/(9(Y&4IO(198,&1(/58(03'-&98(97185%*.7+'7(&D%&8+2&017!
*8C9-!Q/3K28F-!)1K;403!<;P3-!713-5!,1CK-!%!.18!Yb[X!b\].b`^!Y_^Z^[-!
!
)-!S4;9F8K;125!'-!6GB5!6-!=G?B991K5!J-!=1B33FG//5!6-!J83K125!7-!)1B125!L-!*18;G831/5!6-!,C;8FG//5!%-!,K2B//B/A5!!
<-!,8K125!,-!+1BC;FG//5!7-!+;12F125!J-!+;4F31/5!S-!SGA/125!L-!eI99BA5!H;-!e8F>GC;5!V-!VB/E12K5!M-!V8AFG//5!!
7-!$FC;5!7-!$2/15!6-!=8>9125!H;-!#W39B5!7-!J199125!7-!(18@B/A125!6-!)443FG//5!H;-!,C;W2CE5!%-!S1AFI9912!
bCS";$C(50(1*&(@9.(15(;$C(
<24C110B/A3! 4U! K;1! Q/K12/GKB4/G9! +4:BCG9! )11KB/A! 4/! *8C91G2! 7131G2C;! %::9BCGKB4/3! G/0! gKB9B@GKB4/! 4U! %CC1912GK4235!
%CC%::^c5!\.f!)GP!_^^c5!&B1//G5!%83K2BG5!Q%$%!<24C110B/A3!,12B135!Q%$%.Qb.H*.Z]b5!Q,V*!c]f.c_.^.Z`^\Z^.\5!Q,,*!
ZccZ._b]\5!LG/8G2P!_^Z^-!
!
!



!"c

$*&Q7a*)$*+%(!7%6Qa*gH(Q6$,!g*Q&$7,Q+o+!V$7* 
!
%-!H-!%BE1/5!V-!01!M4P5!H-!SB10B/FP125!<-!M-!61HG2945!Q-!)-!g9>2BC;5!)-!*-!S1;29B5!,-!,@B0GK5!%-!,-!#-!<21?4K5!L-!*40G5!!
(-!SGCE125!7-!&49EGF125!$-!M42K/125!L-!SG/A5!%-!(G3EB/5!&-!,;8KK;G/G/0G/5!L-!e;1/A5!7-!e;G/A5!=-!<G21013.)B2G/0G5!!
S-!<-!%2/4KK5!(-!+-!)49B/G5!=-!,43G5!p-!d812495!L-!(-!LBF1/1@!
b&D+'5('+1.(9&8575-(909-.7+7(638+0,(b$Z"Sc[(37+0,(*+,*(8&75-31+50(9&8575-(2977(7%&'1852&18.(91(1*&(38N90(73%&87+1&(
H!OL()(%981(A>("09-.7+7(5/(1*&(N+52977(N380+0,('5018+N31+50(906(1*&(0504/577+-('98N50(/89'1+50!
%KF43-!H;1F-!<;P3-!12!YZ_[X!`bZ`.`b\Z!Y_^Z^[-!
!
,-!MG;2/B5!#-!S-!=OAA19125!Q-!#GR0G35!)-!78UU5!,-!,@B0GK5!(-!SGCE12!
T+8&'1(2&9738&2&017(5/(729--(R4<=(792%-&7(9/1&8(5D+691+50(+0(\3981X(13N&7!
*8C9-!Q/3K28F-!)1K;403!<;P3-!713-5!,1CK-!V!/.5!Y].f[X!]f].]fc!Y_^Z^[-!
!
,-!MG;2/B5!)-!78UU5!(-!SGCE125!*-!<1224/5!#-!S-!=OAA19125!,-!,@B0GK!
"(%8&%9891+:&(AT4'*852915,89%*.(2&1*56(/58('52%530647%&'+/+'(896+5'98N50(909-.7+7(5/(6+'98N5D.-+'(9'+67(+0(9&8575-7!
7G0B4CG2>4/!6/0!]`_.]"^!Y_^Z^[-!
!
%-!#40@BC5!L-!(-!LBF1/1@5!%-!,-!#-!<2q?rK5!,-!,@B0GK5!L-!6-!MG3K5!,-!)G024/BC;!
R90(F4T(256&-7(&D%-9+0(1*&(5N7&8:&6(/89'1+507(5/(/577+-(906(0504/577+-('98N50(+0(906(0&98(2&D+'5('+1._!
%KF43-!H;1F-!<;P3-!12!Y__[X!Z^cc].ZZ^Z"!Y_^Z^[-!
!
)-!*1F1C5!(-!SGCE125!Q-!#GR0G35!#-!S-!=OAA1912!!
"-1&8091+:&(2&1*567(/58('&--3-57&(%8&%9891+50(/58("b#(2&9738&2&0101(
7G0B4CG2>4/!6/X!Zb`f.Zb]^!Y_^Z^[-!
!
)-!*1F1C5!(-!SGCE125!#-!S-!=OAA1912!!
[%1+2+X91+50(5/(1*&(,89%*+1+X91+50(%85'&77(91("SC4<(
7G0B4CG2>4/!6/X!Zbf^.Zbcb!Y_^Z^[-!
!
*-!<1224/5!,-!,@B0GK5!,-!MG;2/B5!)-!78UU5!(-!SGCE125!%-!,-!#-!<21?4K5!g-!VG9K1/3:12A12!
!5@9867(504-+0&(R4<=(909-.7+7(5/('98N509'&537(9&8575-(/89'1+507!
7G0B4CG2>4/!6/!]"Z.]"f!Y_^Z^[-!
!
)-!78UU5!,-!MG;2/B5!#-!S-!=OAA19125!Q-!#GR0G35!)-!,8K125!#-.%-!,P/G95!,-!,@B0GK5!(-!SGCE12!
[04-+0&(896+5'98N50(2&9738&2&017(5/(729--(792%-&7(37+0,(&-&2&019-(909-.X&8(906(b$R"T"#(,97(+50(7538'&!
7G0B4CG2>4/!6/!Y\[X!Z"\`.Z"`"!Y_^Z^[-!
!
)-!78UU5!,-!,@B0GK5!#-!S-!=OAA19125!)-!,8K125!#-!%-!,P/G95!(-!SGCE12!
S97&537(896+5'98N50(2&9738&2&017(5/(729--(792%-&7!
*8C9-!Q/3K28F-!)1K;403!<;P3-!713-5!,1CK-!V!/.5!Y].f[X!]c^.]c\!Y_^Z^[-!
!
'-(-!e;G/A5!6-!(B85!H-6-!,;1/5!<-!6B/A5!=-!e;G/A!
T&:&-5%2&01(5/(9(%8&%9891+50(7.71&2(/58(1*&(896+5'98N50(909-.7+7(5/(58,90+'('98N50(+0('98N509'&537(9&8575-7(+0(R*+09(
*8C9-!Q/3K2-!)1K;-!<;P3-!713-!V!/.55!_fbZ._fb\!Y_^Z^[-!
!
!
!
7%6Qa*gH(Q6$!6$&$(a<)$*+! !H#$)Q,+7'!
!
J-!e;12/431E4?5!,-!(1;1/>12A125!g-!JW3K125!#-!6422125!%-!#4;/5!7-!,C;B>9B5!%-!+I2912!
!*&(-5@4&0&8,.(N&19H4L(906(&-&'1850(&2+11&8(!N4<I<(97(9-1&8091+:&(/58(Z34<BB(/58(198,&1&6(896+503'-+6&7(1*&89%.(
*8C91G2!)10BCB/1!G/0!VB494AP!89!Y"[X!]Zf.]Zc!Y_^Z^[-!
!
J-!e;12/431E4?5!,-!(1;1/>12A125!g-!JW3K125!#-!6422125!%-!#4;/5!7-!,C;B>9B5!%-!+I2912!Y_^Z^[!!
!*&(-5@4&0&8,.( 4906(&-&'1850(&2+11&8(<I<!N(97(9-1&8091+:&(/58(<BBZ3(/58(198,&1&6(896+503'-+6&(1*&89%.!
:GA13!\"`.\"f!
+$H#*$+Qg)!%*6!a+#$7!7%6Qa)$+%(,!Q*!H#$)Q,+7'!%*6!)$6QHQ*$!
$0BK10!>P!g-!)G@@B5!S-!H-!$CE19FG/5!S-!%-!&49E12K5!,=$!6BK42BG9B5!<G04?G5!QKG9P-!
!
!



!]^

:;(&:$#%,-<%$;+=-"+,!%-&$;#%
!
!
!
%-!M8C;35!,-!#1B/BK@5!)-!L49EE4/1/5!7-!)442FG//5!L-!*18;G831/5!6-!,C;8FG//5!(-!eG/B/B!
C0:+8502&019-('52%-+90'&(8&%581('50'&80+0,(1*&(198,&1(291&8+9-((
$H.M<]!<24R1CK!$,,.<<!619B?12G>91!6!f-Z5!<G89!,C;12212!Q/3KBK8K5!&B99BA1/5!,TBK@129G/05!_^Z^-!
%
M-!V1125!7-!)442FG//5!%-!M8C;35!6-!JB3191?5!L-!*18;G831/5!<-!<GC1/KB5!)-=-!a2K4215!M-!HG238A;B5!6-!,C;8FG//5!!
L-!d8Bs4/135!M-!)G2KB/!M812K135!$-!=4/@G91@!74F1245!L-!=G2BKG4/G/0BG5!M-!%9>B@8!
C0:+8502&019-('52%-+90'&(8&%581('50'&80+0,(1*&(896+59'1+:&(+0:&0158.(
$H.M<]!<24R1CK!$,,.<<!619B?12G>91!6!f-_5!<G89!,C;12212!Q/3KBK8K5!&B99BA1/5!,TBK@129G/05!_^Z^-!
%
L-!*18;G831/!
Y+09-(8&%581(50(;5J($J(?,(%8563'1+50(906(6&%57+1+50(
$H.M<".Q<!$g7a+7%*,!619B?12G>91!6\-""5!<G89!,C;12212!Q/3KBK8K5!&B99BA1/5!,TBK@129G/05!_^Z^-!
!
,-!#1B/BK@5!L-!*18;G831/5!H-!*18;G831/5!6-!,C;8FG//!
!*&(+01&89'1+50(5/(Z`C(@+1*(7+-+'50(5+-(
)$=%<Q$!+1C;/BCG9!71:42K!)<7.ZZ.#,_\.^^Zk+)._\.Z^.^_5!<G89!,C;12212!Q/3KBK8K5!&B99BA1/5!,TBK@129G/05!_^Z^-!
!
!
!
!



!]Z

+&-$:"*)$"&-#%$&%+&-';:;-+;#7%>&:?#=&(#%,-<%#;@"-,:#%
!
!
#$%&'!$($)$*+,!
!
7-!$BC;912!
R*&2+'9-(+0:&71+,91+50(5/(&-&2&01(<<=(
,1FB/G2!4U!K;1!(G>42GK42P!4U!7G0B4C;1FB3K2P!G/0!$/?B24/F1/KG9!H;1FB3K2P5!<G89!,C;12212!Q/3KBK8K1!G/0!!
g/B?123BKP!4U!V12/15!,TBK@129G/05!_f!)GP5!_^Z^-!
!
7-!$BC;912!
R*&2+718.(@+1*(1*&(0&@-.(6+7'5:&8&6(73%&8*&9:.(&-&2&017(
$8C;1F3tZ^5!*I2/>12A5!=12FG/P5!b^!,1:K1F>125!_^Z^-!
!
7-!$BC;912!
!*&('*&2+'9-(+0:&71+,91+50(5/(&-&2&01(<<=>(E%d7(906(65@0d7(
Q/K12/GKB4/G9!H;1FBCG9!H4/A2133!4U!<GCBUBC!VG3B/!,4CB1KB13!Y<GCBUBC;1F[5!#4/498985!#GTGBB5!g,%5!Z\._^!61C1F>125!_^Z^-!
!
#-S-!=OAA1912!
Y852(b&06&-&&:d7(%8+0'+%-&(15(C+071&+0d7(8&-91+:+1.>(0&@7(/852(1*&('*&2+718.(5/(73%&8*&9:.(&-&2&017!
Q/083K2BG9!7131G2C;!(BFBK10!Q7(5!(4T12!#8KK5!*1T!e1G9G/05!Zc!)G2C;5!_^Z^-!
!
#-S-!=OAA1912!
Y852(b&06&-&&:d7(%8+0'+%-&(15(C+071&+0d7(8&-91+:+1.>(0&@7(/852(1*&('*&2+718.(5/(73%&8*&9:.(&-&2&017!!
Q/3KBK8K1!U42!*8C91G2!<;P3BC35!%*g!HG/>122G5!%83K2G9BG5!bZ!)G2C;5!_^Z^-!
!
#-S-!=OAA1912!
c&'&01(9'*+&:&2&017(+0('*&2+'9-(7136+&7(5/(*&9:+&71(&-&2&017(
Q*<HjZ^5!&G/C48?125!HG/G0G5!^\.^c!L89P5!_^Z^-!
!
#-S-!=OAA1912!
R*&2+718.(5/(*&9:+&71(&-&2&017(
Q/K-!=2G0-!,C;449!VG319.=2G@.+I>B/A1/5!(B>42;4U!Y+40KF443[5!=12FG/P5!_].b^!,1:K1F>125!_^Z^-!
!
%-!,124?!
C-&2&01(<<=('*&2+718.(906(@*91(+7(0&D1_(
Z"K;!7G0B4C;1FBCG9!H4/U121/C15!)G2BG/3E1!(G@/15!H@1C;!71:8>9BC5!Zf._b!%:2B95!_^Z^-!
!
%-!,124?!
!*&825'*852915,89%*+'(+0:&71+,91+50(5/(<<F2$0J(<AK#N(906(<AK2!&(+0(\3981X('5-3207(
Z"K;!7G0B4C;1FBCG9!H4/U121/C15!)G2BG/3E1!(G@/15!H@1C;!71:8>9BC5!Zf._b!%:2B95!_^Z^-!
!
,-!,W992G09!
;852%1(S9229("'1+:91+50("09-.7+7(91(Ycb($$(+0(b30+'*>(;-907J(R*9--&0,&7(906(CD92%-&7(9/1&8(50&(.&98(;*T(
Z3K!'1G2!=2G08GK1!,K801/K!,PF:43B8F5!g/B?123BKP!4U!V12/5!,TBK@129G/05!Zb!,1:K1F>125!_^Z^-!
!
%-!+I2912!
S974%*97&('*&2+718.(5/(73%&8*&9:.(&-&2&017(
,C;91C;B/AX!p(Q!%2>1BK3K21UU1/!J12/:;P3BE5!=12FG/P5!Zf._`!M1>28G2P5!_^Z^-!
!
%-!+I2912!
P3'-&50(18907/&8(8&9'1+507(+063'&6(N.("(e(KO(%85f&'1+-&7(
Q7Q,!S42E3;4:5!=,Q!6G2F3KG0K5!=12FG/P5!^Z!)G2C;5!_^Z^-!
!
%-!+I2912!
P&@(03'-&37(ABB?7>(+0(N&1@&&0(1@5(+7-9067(5/(719N+-+1.(
Z"K;!7G0B4C;1FBCG9!H4/U121/C15!)G2BG/3E1!(G@/15!H@1C;!71:8>9BC5!Zf._b!%:2B95!_^Z^-!
!
%-!+I2912!
P3'-&98(#183'138&(906(c&9'1+507(P&98(T53N-.(b9,+'(ABO?7(
%7H$V,.Z^5!,G;G!Q/3KBK8K1!4U!*8C91G2!<;P3BC35!J49EGKG5!Q/0BG!5!^].Zb!*4?1F>125!_^Z^-!



!]_

%-!+I2912!
Y3138&(*&9:.(&-&2&01(%-907(91(;#$(
M6#$,!S42E3;4:5!(GT21/C1!V12E191P!*GKB4/G9!(G>42GK42P5!V12E191P5!HG9BU42/BG5!g,%5!^c.Z^!61C1F>125!_^Z^-!
!
%-!+I2912!
S974%*97&('*&2+718.(5/(73%&8*&9:.(&-&2&017(
M6#$,!S42E3;4:5!(GT21/C1!V12E191P!*GKB4/G9!(G>42GK42P5!V12E191P5!HG9BU42/BG5!g,%5!^c.Z^!61C1F>125!_^Z^-!
!
%-!+I2912!
c&7&98'*(9'1+:+1+&7(50(73%&8*&9:.(&-&2&01('*&2+718.(906(%*.7+'7(91(;93-(#'*&88&8($071+131&(906(`&80(E0+:&87+1.(
<GCBUBC;1F!_^Z^5!#4/498985!#GTGBB5!g,%5!Z`._^!61C1F>125!_^Z^-!
!
6-!SBKKT12!
S97(%*97&('*&2+'9-(7136+&7(5/(73%&8*&9:.(&-&2&017(37+0,(1*&(T3N09(,974/+--&6(7&%989158>(!*&(715%%+0,(890,&(
6&1&82+091+50(
Z"K;!7G0B4C;1FBCG9!H4/U121/C15!)G2BG/3E1!(G@/15!H@1C;!71:8>9BC5!Zf._b!%:2B95!_^Z^-!
!
6-!SBKKT12!
Z901*90+6&(198,&1(%8&%9891+50(50(P5N-&(2&19-(N9'U+0,7(4(c&-&97&(5/(18907/&8(906(/37+50(%8563'17(/852(2&19-(/5+-7(
,1FB/G2!4U!K;1!(G>42GK42P!4U!7G0B4C;1FB3K2P!G/0!$/?B24/F1/KG9!H;1FB3K2P5!<G89!,C;12212!Q/3KBK8K1!G/0!!
g/B?123BKP!4U!V12/15!,TBK@129G/05!_f!)GP5!_^Z^-!
!
7-!62133912!
R*&2+'9-(+0:&71+,91+50(5/(&-&2&01(<<=>(+06+'91+50(/58(9(2977+:&(8&-91+:+71+'(&//&'1(+0('*&2+718.(
+;1!Q/K12/GKB4/G9!*8C91G2!<;P3BC3!H4/U121/C1!_^Z^5!&G/C48?125!V2BKB3;!H498F>BG5!HG/G0G5!^\.^c!L89P5!_^Z^-!
!
7-!62133912!
R*&2+'9-(+0:&71+,91+50(5/(&-&2&01(<<=>(+06+'91+50(/58(9(2977+:&(8&-91+:+71+'(&//&'1(+0('*&2+718.(
b20!Q/K12/GKB4/G9!H4/U121/C1!4/!M24/KB123!B/!*8C91G2!,K28CK8215!%3K24:;P3BC3!G/0!71GCKB4/35!7;40135!=211C15!!
_b._]!%8A83K5!_^Z^-!
!
!
!

,g7M%H$!H#$)Q,+7'!
!
)-!%FFG//!
;*97&(18907/&8(91(1*&(+01&8/9'&(N&1@&&0('*&2+718.(906('-+291&!
%+H#$)!S42E3;4:!_^Z^5!g/B?123BKP!4U!VGP218K;5!=12FG/P!_\._"!M1>28G2P5!_^Z^-!
!
)-!%FFG//5!'-!,43104?G5!a-!&13/G5!%-!748?Bl215!&-!e191/GP5!H-!=142A1!
Y&&6N9'U7(N&1@&&0(58,90+'(9&8575-(5D+691+50(906(,97(%*97&(?[D>("(-9N589158.(%&87%&'1+:&(!
%+H#$)!S42E3;4:!_^Z^5!g/B?123BKP!4U!VGP218K;5!=12FG/P5!_\._"!M1>28G2P5!_^Z^-!
!
)-!%FFG//!
E%19U&(5/(0+18+'(9'+6(15(185%57%*&8+'(%981+'-&7(906(+2%-+'91+507(/58('*&2+718.(906('-+291&!
,1FB/G2!4U!K;1!Q/3KBK8K1!U42!%KF43:;12BC!G/0!H9BFGK1!,CB1/C15!$+#!eI2BC;5!,TBK@129G/05!_c!)G2C;5!_^Z^-!
!
)-!%FFG//!
Y-5@(13N&(%&87%&'1+:&(5/(58,90+'(9&8575-(9,+0,>(R506&07&6(%*97&('*&2+718.(906(%*515'*&2+718.!
$824:1G/!=143CB1/C1!g/B4/!=1/12G9!%331F>9P5!&B1//G5!%83K2BG5!^_.^]!)GP5!_^Z^-!
!
)-!%FFG//5!%-!748?Bl21!
C//&'1(5/(/911.(9'+6('591+0,7(50(5X50&(3%19U&(15(6&-+\3&7'&6(]$^P9R-(9&8575-(%981+'-&7!
b20!VB.%//8G9!,PF:43B8F!uM8K821!aC1G/u5!g/B?123BKP!4U!JB195!JB195!=12FG/P5!Zb.Z"!,1:K1F>125!_^Z^-!
!
)-!%FFG//!
!*&(09138&(5/(+'&(738/9'&7(306&8(1*&(&//&'1(5/(91257%*&8+'(189'&(,97&7!
,1FB/G2!GK!)%p(%V5!(8/05!,T101/5!^\!*4?1F>125!_^Z^-!
!
+-!VG2K193.7G83C;5!=-!J2P3@K4UBGE5!%-!V12/;G205!)-!,C;9O::B5!)-!,C;TBE4T3EB5!)-!%FFG//!
;*515'*&2+718.(5/(2&8'38.(906(58,90+'7(+0(7&9(+'&()(-9N589158.(+0:&71+,91+507!
$824:1G/!=143CB1/C1!g/B4/!=1/12G9!%331F>9P5!&B1//G5!%83K2BG5!^_.^]!)GP5!_^Z^-!



!]b

+-!VG2K193.7G83C;5!=-!J2P3@K4UBGE5!%-!V12/;G205!)-!,C;9O::B5!)-!,C;TBE4T3EB5!)-!%FFG//!
Z9N589158.(+0:&71+,91+507(5/(1*&(-+,*1468+:&0(2&8'38.(8&63'1+50(+0(+'&>(!*&(&//&'1(5/(58,90+'(2911&8!
Q/K12/GKB4/G9!<49G2!'1G2!a394!,CB1/C1!H4/U121/C15!a3945!*42TGP5!^].Z_!L8/15!_^Z^-!
!
)-!J12>2GK5!+-!VG2K193.7G83C;5!+-!#8K;T19E125!)-!%FFG//!
"6758%1+50(5/(189'&(,97&7(15(+'&(738/9'&7>(#38/9'&J(N3-U(906('5496758N91&(&//&'17!
$824:1G/!=143CB1/C1!g/B4/!=1/12G9!%331F>9P5!&B1//G5!%83K2BG5!^_.^]!)GP5!_^Z^-!
!
%-!J 1:194?D5!L-!*1T>12A5!+-!#8K;T19E125!#-!V98;F5!)-!%FFG//!
W;#(7136+&7(50(+'&!
,1FB/G2!4U!K;1!(G>42GK42P!4U!7G0B4C;1FB3K2P!G/0!$/?B24/F1/KG9!H;1FB3K2P5!<G89!,C;12212!Q/3KBK8K1!G/0!!
g/B?123BKP!4U!V12/15!,TBK@129G/05!Zc!)G2C;5!_^Z^-!
!
,-!,C;21B>125!)-!J12>2GK5!+-!#8K;T19E125!)-!VB22125!)-!%FFG//!
!89'&(,97(3%19U&(50(,85@+0,(+'&(738/9'&7!
Q/K12/GKB4/G9!<49G2!'1G2!.!a394!,CB1/C1!H4/U121/C15!a3945!*42TGP5!^f.Z_!L8/15!_^Z^-!
!
,-!,C;21B>125!)-!J12>2GK5!+-!#8K;T19E125!)-!VB22125!)-!%FFG//!
!89'&(,97(3%19U&(+0(,85@+0,(+'&!
,1FB/G2!4U!K;1!(G>42GK42P!4U!7G0B4C;1FB3K2P!G/0!$/?B24/F1/KG9!H;1FB3K2P5!<G89!,C;12212!Q/3KBK8K1!G/0!!
g/B?123BKP!4U!V12/15!,TBK@129G/05!Z^!61C1F>125!_^Z^-!
!
'-!,43104?G5!%-!748?Bl215!)-!%FFG//!
;*515&0*90'&6(0+18537(9'+6(/58291+50(3%50(P[A(3%19U&(50(1900+'(906(
,&01+7+'(9'+6(/+-27!
$824:1G/!=143CB1/C1!g/B4/!=1/12G9!%331F>9P5!&B1//G5!%83K2BG5!^_.^]!)GP5!_^Z^-!
!
'-!,43104?G!
;*515&0*90'&6(0+18537(9'+6(/58291+50(50(1*&(58,90+'(738/9'&7>(CD%&8+2&017(N97&6(50(?[P[(6&1&'1+50(N.(Z[;";(!
,1FB/G2!4U!K;1!(G>42GK42P!4U!7G0B4C;1FB3K2P!G/0!$/?B24/F1/KG9!H;1FB3K2P5!<G89!,C;12212!Q/3KBK8K1!G/0!!
g/B?123BKP!4U!V12/15!Z^!61C1F>125!_^Z^-!
!
+-!g92BC;!
$01&89'1+507(5/(?[AP[A(@+1*(+'&>(!*&(7.01*&7+7(5/(?[AP[A!
,1FB/G2!4U!K;1!(G>42GK42P!4U!7G0B4C;1FB3K2P!G/0!$/?B24/F1/KG9!H;1FB3K2P5!<G89!,C;12212!Q/3KBK8K1!G/0!!
g/B?123BKP!4U!V12/15!,TBK@129G/05!b^!%:2B95!_^Z^-!
!
+-!g92BC;5!+-!VG2K193.7G83C;5!,-!(18KTP9125!)-!%FFG//!
!*&(96758%1+50(5/(?[AP[A(50(+'&!
Q/K12/GKB4/G9!<49G2!'1G2!.!a394!,CB1/C1!H4/U121/C15!a3945!*42TGP5!^f.Z_!L8/15!_^Z^-!
!
+-!g92BC;!
!*&(96758%1+50(5/(?P[=(50(+'&(4(9('591&6(@9--(/-5@(1N.(7136.(
Z3K!'1G2!=2G08GK1!,K801/K!,PF:43B8F5!g/B?123BKP!4U!V12/5!,TBK@129G/05!Zb!,1:K1F>125!_^Z^-!
!
&-!e191/GP!
#551J(@91&8(906(W"#>("0(W489.(2+'857%&'1857'5%.(7136.(50(@91&8(3%19U&(+0(7+0,-&(7551(%981+'-&7!
,1FB/G2!4U!K;1!(G>42GK42P!4U!7G0B4C;1FB3K2P!G/0!$/?B24/F1/KG9!H;1FB3K2P5!<G89!,C;12212!Q/3KBK8K1!G/0!!
g/B?123BKP!4U!V12/15!,TBK@129G/05!Zc!)G2C;5!_^Z^-!
!
&-!e191/GP5!%-!J 1:194?D5!'-!780BC;5!+-!#8K;T19E125!)-!%FFG//!
!89'U+0,(1*&(258%*5-5,.(5/(/3-:+'(9'+67(638+0,(@91&8(3%19U&!
$824:1G/!=143CB1/C1!g/B4/!=1/12G9!%331F>9P5!&B1//G5!%83K2BG5!^_.^]!)GP5!_^Z^-!
!
&-!e191/GP!
b9%%+0,(258%*5-5,.(3%50(@91&8(3%19U&(+0(7+0,-&(%981+'-&7(37+0,(2+'857%&'1857'5%.!
,(,!,1FB/G2!h(Bm8B03!G/0!=G313h5!<G89!,C;12212!Q/3KBK8K5!&B99BA1/5!,TBK@129G/05!!^b!%8A83K5!_^Z^-!
!
!



!]\

%*%('+QH%(!H#$)Q,+7'!
!
%-!HB2BC5!=-!HG33G3G5!)-!,C;TBE4T3EB!
CP#[48&-91&6(9''323-91+50(:98+9N+-+1.(6&8+:&6(/852(b&8'&698+5(+'&('58&(
QQ!Q/K12/GKB4/G9!,PF:43B8F!v71C4/3K28CKB/A!H9BFGK1!&G2BGKB4/3!B/!,48K;!%F12BCG!G/0!K;1!%/KG2CKBC!<1/B/389G!4?12!K;1!9G3K!
_^^^!P1G23w5!&G90B?BG5!H;B915!_].b^!aCK4>125!_^Z^-!
!
%-!$BC;9125!)-!,C;TBE4T3EB5!,-!V2IK3C;5!,-!a9B?B125!+-!<G:B/G5!S-!+B//12!
"(BKO(.&98(+'&('58&(8&'586(5/(%971(N+5,&0+'(&2+77+507(906(@+-6(/+8&7(/852(#+N&8+90(N58&9-(/58&717(
$=g!=1/12G9!%331F>9P!_^Z^5!&B1//G5!%83K2BG5!^b.^]!)GP5!_^Z^-!
!
%-!$BC;9125!)-!,C;TBE4T3EB!
c&'507183'1+50(5/(9+8(%5--31+50(/852(*+,*49-%+0&(+'&('58&7(
aHH7!S<b!F11KB/A!4/!H9BFGK1!713:4/313!x!QF:GCK35!=82K1/5!,TBK@129G/05!_c!aCK4>125!_^Z^-!
!
%-!$BC;912!
"(BKO(.&98(+'&('58&(8&'586(5/(%971(N+5,&0+'(&2+77+507(906(@+-6(/+8&7(/852(#+N&8+90(N58&9-(/58&717(
,1FB/G2!4U!K;1!(G>42GK42P!4U!7G0B4C;1FB3K2P!G/0!$/?B24/F1/KG9!H;1FB3K2P5!<G89!,C;12212!Q/3KBK8K1!G/0!!
g/B?123BKP!4U!V12/15!,TBK@129G/05!Zc!*4?1F>125!_^Z^-!
!
L-!=G>2B19B5!<-!&G99194/AG5!=-!H4@@B5!)-!,BA95!M-!61C1K5!)-!,C;TBE4T3EB5!#-!=OAA19125!H-!V48K24/5!<-!H13C4/5!H-!VG2>G/K1!
;571(<B1*4R&0138.('*90,&7(5/(C385%&90(;"?(&2+77+507(8&'586&6(+0(*+,*49-1+136&("-%+0&(705@(906(+'&!
Z\K;!%9:B/1!=9GCB494AP!)11KB/A5!)B9G/45!QKG9P5!_`n_"!)G2C;5!_^Z^-!
!
#-S-!=OAA1912!
[0(1*&(@9.(15(\3901+/.(*3290(+2%9'1(50('-+291&>(%5--31+50(8&'5867(906('-+291&(+0/58291+50(/852(9-%+0&(+'&('58&7!
=1494ABCG9!G/0!*8C91G2!,CB1/C1!=*,5!%?G94/5!(4T12!#8KK5!*1T!e1G9G/05!Z^!M1>28G2P5!_^Z^-!
!
<-.%-!#1221/!
Y+871(8&73-17(/852(90(+'&('58&(5/(1*&(b50,5-+90("-19+(
,1FB/G2!4U!K;1!(G>42GK42P!4U!7G0B4C;1FB3K2P!G/0!$/?B24/F1/KG9!H;1FB3K2P5!<G89!,C;12212!Q/3KBK8K1!G/0!!
g/B?123BKP!4U!V12/15!,TBK@129G/05!b^!%:2B95!_^Z^-!
!
<-.%-!#1221/!
c&'507183'1+50(5/(%971('-+291&(/852(90(+'&('58&(5/(1*&(b50,5-+90("-19+(
cK;!Q/K12/GKB4/G9!*HH7!H9BFGK1!,8FF12!,C;449!u%0G:KGKB4/!G/0!)BKBAGKB4/X!713:4/313!K4!H9BFGK1!H;G/A1u5!=2B/019TG905!
,TBK@129G/05!_c!%8A83K!n!^b!,1:K1F>125!_^Z^-!
!
Q-!)G2BG/B5!+-!L1/E5!)-!,BA95!)-!,C;TBE4T3EB!
$'&('58&(%85D+&7(97(+06+'91587(5/(25+7138&(7538'&(98&97(/58(1*&("-%7(
Z\K;!%9:B/1!=9GCB494AP!)11KB/A5!)B9G/45!QKG9P5!_`n_"!)G2C;5!_^Z^-!
!
Q-!)G2BG/B5!)-!,BA95!L-!=G>2B19B5!6-!V49B835!H-!VG2>G/K15!H-!V48K24/5!)-!,C;TBE4T3EB!
$0'8&97&6(/8&\3&0'.(5/(#9*9890(6371(715827(+0(1*&(-971(6&'96&7('50/+82&6(N.(1*&(R5--&(S0+/&11+(+'&('58&(8&'586(
Q/K-!S42E3;4:!4/!S1GK;12!G/0!H9BFGK1!$iK21F13!682B/A!K;1!<G3K!Z^^!P1G235!6B1331/;4U1/5!,TBK@129G/05!^].^c!L8/15!_^Z^-!!
!
Q-!)G2BG/B!
$'&('58&(%85D+&7(97(+06+'91587(5/(25+7138&(7538'&(98&97(/58(1*&("-%7(
cK;!Q/K12/GKB4/G9!*HH7!H9BFGK1!,8FF12!,C;449!u%0G:KGKB4/!G/0!)BKBAGKB4/X!713:4/313!K4!H9BFGK1!H;G/A1u5!=2B/019TG905!
,TBK@129G/05!_c!%8A83K!n!^b!,1:K1F>125!_^Z^-!
!
,-!)G835!,-!#GG315!L-!VIKK/125!+-!#8K;T19E125!)-!,C;TBE4T3EB5!%-!&O;OKG94!
$50(/89'1+5091+50(906(%58&(7%9'&(,&52&18.(+0(.530,(7&9(+'&(/852(]50,7/f586&0J(#:9-N986(
Q/K-!,PF:43B8F!4/!,1G!QC1!B/!K;1!<;P3BCG9!G/0!VB4A14C;1FBCG9!,P3K1F5!+24F3y5!*42TGP5!bZ!)GP!n!^\!L8/15!_^Z^-!
!
H-!)GP125!%-!(GF>21C;K5!*-!M2G/E5!)-!,C;TBE4T3EB5!H-!,FB2GA9BG!
"''323-91+50('506+1+507(+0(9(*+,*(&-&:91&6(N97+0(5/(1*&(]989U5892(
$=g!=1/12G9!%331F>9P!_^Z^5!&B1//G5!%83K2BG5!^b.^]!)GP5!_^Z^-!



!]`

)-!,C;9O::B5!<-%-!,G/KB>Gs1@5!%-!7B?12G5!=-!HG33G3G5!)-!,C;TBE4T3EB!
"''323-91+50(891&7(6&8+:&6(/852(;+5(W$(+'&('58&J(#531*&80(;919,50+90($'&/+&-6(
QQ!Q/K12/GKB4/G9!,PF:43B8F!v71C4/3K28CKB/A!H9BFGK1!&G2BGKB4/3!B/!,48K;!%F12BCG!G/0!K;1!%/KG2CKBC!<1/B/389G!4?12!K;1!9G3K!
_^^^!P1G23w5!&G90B?BG5!H;B915!_].b^!aCK4>125!_^Z^-!
!
Q-!,C;8CE!
"(0&@(#:9-N986(+'&('58&(
cK;!Q/K12/GKB4/G9!*HH7!H9BFGK1!,8FF12!,C;449!u%0G:KGKB4/!G/0!)BKBAGKB4/X!713:4/313!K4!H9BFGK1!H;G/A1u5!=2B/019TG905!
,TBK@129G/05!_c!%8A83K!n!^b!,1:K1F>125!_^Z^-!
!
Q-!,C;8CE!
"(0&@(+'&('58&(/852(#:9-N986(4(/+871(8&73-17!
,1FB/G2!4U!K;1!(G>42GK42P!4U!7G0B4C;1FB3K2P!G/0!$/?B24/F1/KG9!H;1FB3K2P5!<G89!,C;12212!Q/3KBK8K1!G/0!!
g/B?123BKP!4U!V12/15!,TBK@129G/05!Zc!*4?1F>125!_^Z^-!
!
)-!,C;TBE4T3EB5!%-!HB2BC5!+-!J19912;G93!
c&,+509-(1&2%&89138&(8&'507183'1+50(/852("06&90(+'&('58&7(
&QHH_^Z^5!Q/K12/GKB4/G9!=9GCB494ABCG9!H4/U121/C1!QC1!G/0!H9BFGK1!H;G/A1X!%!?B1T!U24F!K;1!,48K;5!&G90B?BG5!H;B915!!
^Z.^b!M1>28G2P5!_^Z^-!
!
)-!,C;TBE4T3EB5!+-!J19912;G935!,-!V2IK3C;5!)-!,BA95!,-!J/I3195!#-S-!=OAA1912!
"2250+32(+0(+'&('58&7()(9(0&@(%85D.(/58(185%+'9-(#531*("2&8+'90(1&2%&89138&(8&'507183'1+50!
$=g!=1/12G9!%331F>9P!_^Z^5!&B1//G5!%83K2BG5!^b.^]!)GP5!_^Z^-!
!
)-!,C;TBE4T3EB5!)-!,BA95!#-S-!=OAA19125!6-!6B?B/15!+-)-!L1/E5!L-!=G>2B19B5!H-!VG2>G/K15!H-!V48K24/!
<OOO4.&98(7322&8(1&2%&89138&(8&'507183'1+50(/852(90("-%+0&(+'&('58&!
$=g!=1/12G9!%331F>9P!_^Z^5!&B1//G5!%83K2BG5!^b.^]!)GP5!_^Z^-!
!
)-!,C;TBE4T3EB5!)-!,BA95!#-S-!=OAA19125!L-!=G>2B19B5!H-!VG2>G/K15!H-!V48K24/!
T&'969-(:98+9N+-+1.(5/(P"[(638+0,(1*&(-971(2+--&00+32(+0/&88&6(/852(#9*9890(6371(+0("-%+0&(+'&(
$=g!=1/12G9!%331F>9P!_^Z^5!&B1//G5!%83K2BG5!^b.^]!)GP5!_^Z^-!
!
)-!,C;TBE4T3EB5!Q-!)G2BG/B!
$'&('58&(%85D+&7(97(+06+'91587(5/(25+7138&(7538'&(98&97(/58(1*&("-%7(
H9BFGK1!,12?BC13!,1FB/G2!)1K14,TB335!e82BC;5!,TBK@129G/05!Z`!L8/15!_^Z^-!
!
)-!,C;TBE4T3EB!
T&8+:+0,(%971('-+291&('*90,&7(/852(+'&('58&7(
,8FF12!,C;449!4/!)4/344/!&G2BG>B9BKP5!+191C4//1CKB4/35!G/0!QF:GCK3!4/!)B0!K4!(4T!(GKBK801!=9GCB1235!a>12A82A95!
%83K2BG5!_^.b^!L8/15!_^Z^-!
!
)-!,C;TBE4T3EB!
$'&('58&7(/852("-%+0&(,-9'+&87(
<2131/KGKB4/!082B/A!G/!1iC823B4/!K4!K;1!L8/AU2G8R4C;5!+;1!UB23K!+B>1KG/!<9GK1G8!7131G2C;!'48/A!,CB1/KB3K3!MB190K2B:!K4!K;1!
%9:35!L8/AU2G8R4C;5!,TBK@129G/05!^b!%8A83K5!_^Z^-!
!
)-!,C;TBE4T3EB!
$'&('58&7(/852(*+,*49-%+0&(,-9'+&87(97(8&,+509-('-+291&(98'*+:&7(
aHH7!S<Zx_!L4B/K!S42E3;4:5!=TGKK5!,TBK@129G/05!Z].Zf!%8A83K5!_^Z^-!
!
)-!,C;TBE4T3EB!
T&8+:+0,(%971('-+291&('*90,&7(37+0,(+'&('58&7(/852(*+,*49-%+0&(,-9'+&87(
,1FB/G2!Q/3KBK8K!UI2!<9G/1KG21!=140O3B15!+g!621301/5!621301/5!=12FG/P5!^Z!aCK4>125!_^Z^-!
!
)-!,C;TBE4T3EB5!Q-!,C;8CE5!%-!$BC;9125!$-!Q3GE334/5!+-!)G2KFG!
;8&-+2+098.(8&73-17(/852(1*&(AOOM(Z52505775:/5009(+'&('58&(
,?G9>G20!QC1!H421!S42E3;4:5!g::3G9G5!,T101/5!Z\.Z`!aCK4>125!_^Z^-!



!]"

)-!,C;TBE4T3EB5!,-!V2IK3C;5!,-!J/I3195!+-!J19912;G93!
c&,+509-(1&2%&89138&(8&'507183'1+50(/852($--+290+(+'&('58&(
QQ!Q/K12/GKB4/G9!,PF:43B8F!v71C4/3K28CKB/A!H9BFGK1!&G2BGKB4/3!B/!,48K;!%F12BCG!G/0!K;1!%/KG2CKBC!<1/B/389G!4?12!K;1!9G3K!
_^^^!P1G23w5!&G90B?BG5!H;B915!_].b^!aCK4>125!_^Z^-!
!
%-!eG:U!
c96+5'98N504691+0,(5/(,-9'+&8(+'&(
cK;!Q/K12/GKB4/G9!*HH7!H9BFGK1!,8FF12!,C;449!u%0G:KGKB4/!G/0!)BKBAGKB4/X!713:4/313!K4!H9BFGK1!H;G/A1u5!=2B/019TG905!
,TBK@129G/05!_c!%8A83K!n!^b!,1:K1F>125!_^Z^-!
!
!
!
7%6S%,+$!%*%('+QH,!
!
)-!%P2G/4?5!6-!,C;8FG//!
;8&%9891+50(5/(AI"-J(KMP+J(==!+J(KFb0(906(IOY&(792%-&7(/852(9(%85150(+8896+91&6('5%%&8(N&92(632%(
7G0C;1F_^Z^5!)G2BG/3E1!(G@/15!H@1C;!71:8>9BC5!Zf.__!%:2B95!_^Z^-!
!
)-!%P2G/4?5!6-!,C;8FG//!
"''&-&89158(g971&7(4(#538'&(5/(==!+^==#'(/58(;C!(9%%-+'91+50(
Q/K12/GKB4/G9!S42E3;4:!4/!>B4.F10BCG9!G::9BCGKB4/3!4U!FBC24.<$+5!,1?B99G5!,:GB/5!_^.__!,1:K1F>125!_^Z^-!
!
)-!V8/EG!
;8&%9891+:&(896+5'*&2+'9-(7&%9891+50(5/(&D51+'(896+503'-+6&7(/852(9''&-&89158(@971&(
Z3K!'1G2!=2G08GK1!,K801/K!,PF:43B8F5!g/B?123BKP!4U!V12/5!,TBK@129G/05!Zb!,1:K1F>125!_^Z^-!
!
+-!MG13K12FG//5!Q-!=I/K;12.(14:4905!*-!JB?195!J-!J/B15!=-!J423C;B/1E5!)-!<48KB?K31?5!=-!78A195!6-!,C;8FG//5!!
7-!S1B/21BC;5!)-!S4;9F8K;12!
`&71+2230,(6&8(IOY&(?9-N@&817X&+1(
c-!,PF:43B8F!)G331/3:1EK24F1K2B3C;1!&12UG;21/!012!$91F1/K3:821/G/G9P315!V129B/5!=12FG/P5!^".^f!,1:K1F>125!_^Z^-!
!
H-!MG@B45!%-!S1B31/>82A125!<-!&9G0BFB24?5!%-!H9G335!+;-!S1K@195!J-!(BKUB/5!L-!&G/!01/!V43C;5!M-!LG?B12!)G2KB/!)8s4@5!!
(-!V2B334//1G85!L-!#1/2P5!M-!74194U35!(-!)GAB1931/5!<-!+8224/B5!%-!HBGF:BC;1KKB5!)-!+G2G/KB/45!(-!)G/3G/B5!6-!=42315!!
L-!%>199G5!'-!6GB5!L-!*18;G831/5!(-!eG/B/B5!#-!L1G/FG2K5!=-!=12>1K;5!%-!JG2>4RBG/!
T&:&-5%2&01(906(977&772&01(5/(7183'1389-(291&8+9-7(906(*&9:.(-+\3+6(2&19-(1&'*05-5,+&7(/58(1890723191+50(7.71&27(
HTCbC!c"L>(?+,*-+,*17(50(29f58(8&73-17(
a$H6!*8C91G2!$/12AP!%A1/CP!Q/K12/GKB4/G9!S42E3;4:!4/!+1C;/494AP!G/0!C4F:4/1/K3!4U!GCC1912GK42!02B?1/!3P3K1F35!
JG29328;15!=12FG/P5!Z`.Z]!)G2C;5!_^Z^-!
!
,-!#1B/BK@5!L-!*18;G831/5!6-!,C;8FG//!
$7(-&964,5-6(&31&'1+'(9(73+19N-&(7%9--91+50(198,&1(291&8+9-(/852(1*&('*&2+'9-(%5+01(5/(:+&@_(
QH%*,!=2B/019TG905!,TBK@129G/05!^f.Z_!)G2C;5!_^Z^-!
!
,-!#1B/BK@5!L-!*18;G831/5!6-!,C;8FG//!!
`&*9:+538(5/(%5-50+32(+0(-&96(4(N+7231*(&31&'1+'!(
b20!$8H;1),!H;1FB3K2P!H4/A21335!*I2/>12A5!=12FG/P5!_c!%8A83K!.!^_!,1:K1F>125!_^Z^-!
!
,-!#1B/BK@5!L-!*18;G831/5!6-!,C;8FG//!!
"-U9-+0&(&D189'1+50(5/(%5-50+32(/852(-&96(N+7231*(&31&'1+'((
Q/K12/GKB4/G9!H4/U121/C1!4/!*8C91G2!)GK12BG935!eJ)5!JG29328;15!=12FG/P5!^\.^]!aCK4>125!_^Z^-!
!
6-!JB3191?5!'-!6GB5!,-!(IK;B5!L-!*18;G831/5!6-!,C;8FG//5!,-!+1BC;FG/!
P3'-+6&(+0:&0158.(+0(%85150(+8896+91&6(-&96()'52%98+750(5/(7+23-91+50(906(2&9738&2&01(
,%+QMZ^5!H$7*5!=1/1?15!,TBK@129G/05!^_.^\!L8/15!_^Z^-!
!
L-!*18;G831/5!,-!#1B/BK@5!M-!?-!74;25!6-!,C;8FG//5!,-!(IK;B5!,-!#42/5!7-!621339125!V-!$BC;9125!)-!)-!)G2B/!)G2F495!!
,K-!J199125!,-!)I99125!(-!eG/B/B5!&-!V48K199B125!)-!781K;B5!L-!$BE1/>12A!
`&*9:+538(5/(03'-&98(8&9'1+50(%8563'17(+0(-+\3+6(2&19-(7%9--91+50(198,&17>(#32298.(5/(9'*+&:&6(8&73-17(
Q/K12/GKB4/G9!6$)$+7%!S42E3;4:!4/!61?194:F1/K!G/0!%33133F1/K!4U!,K28CK82G9!)GK12BG93!G/0!#1G?P!(Bm8B0!)1KG9!
+1C;/494AB13!U42!+2G/3F8KGKB4/!,P3K1F35!V129B/5!=12FG/P5!^_.^\!)G2C;5!_^Z^-!
!



!]]

L-!*18;G831/5!6-!,C;8FG//5!,-!#1B/BK@5!M-!?-!74;25!,-!#42/5!,-!(IK;B5!(-!eG/B/B5!&-!V48K199B125!)-!7IK;B5!L-!$BE1/>12A!
P3'-&98(8&9'1+50(%8563'1(N&*9:+538(+0(-+\3+6(&31&'1+'(-&964N+7231*(9--5.(
a$H6!*8C91G2!$/12AP!%A1/CP!Q/K12/GKB4/G9!S42E3;4:!4/!+1C;/494AP!G/0!C4F:4/1/K3!4U!GCC1912GK42!02B?1/!3P3K1F35!
JG29328;15!=12FG/P5!Z`.Z]!)G2C;5!_^Z^-!
!
L-!*18;G831/5!6-!,C;8FG//5!,-!#1B/BK@5!M-!&4/!74;25!,-!#42/5!,-!(IK;B5!(-!eG/B/B5!&-!V48K199B125!+-!,K42G5!)-!7IK;B5!!
L-!$BE1/>12A5!$-!*4G;!
c96+5'*&2+'9-(97%&'17(5/(-+\3+6(2&19-(7%9--91+50(198,&17!
+1/K;!Q/K12/GKB4/G9!S42E3;4:!4/!,:G99GKB4/!)GK12BG93!+1C;/494AP5!V1BRB/A5!H;B/G5!Zfn__!aCK4>125!_^Z^-!!
(
L-!*18;G831/!
c96+5'*&2+'9-(97%&'17(5/(-+\3+6(2&19-(7%9--91+50(198,&17(
<,Qk!,,)!K4:BCG9!F11KB/A!4/!3GU1KP!B33813!4U!G!U8K821!$,,.UGCB9BKP5!<,Q5!&B99BA1/5!,TBK@129G/05!Z]nZf!*4?1F>125!_^Z^-!!
!
=-!78A195!+-!MG13K12FG//5!J-!J/B15!=-!J423C;B/1E5!)-!<48KB?K31?5!6-!,C;8FG//5!*-!JB?195!Q-!=I/K;12.(14:4905!!
7-!S1B/21BC;5!)-!S4;9F8K;12!
?9-/4-+/&(5/(IOY&(
6<=.+GA8/A5!V4//5!=12FG/P5!Z`.Zc!)G2C;5!_^Z^-!
!
=-!78A195!+-!MG13K12FG//5!J-!J/B15!=-!J423C;B/1E5!)-!<48KB?K31?5!6-!,C;8FG//5!*-!JB?195!Q-!=I/K;12.(14:4905!!
7-!S1B/21BC;5!)-!S4;9F8K;12!
?9-/4-+/&(5/(IOY&(
*QH!pQ5!#1B019>12A5!=12FG/P5!Zc._b!L89P5!_^Z^-!
!
6-!,C;8FG//5!)-!%P2G/4?5!7-!62133912!!
"'*+&:&2&017(906(%&87%&'1+:&7(5/(Cc"g"#!(
$M*g6%+!<G2B35!M2G/C15!_`._]!)GP5!_^Z^-!
!
6-!,C;8FG//!
V9-+691+50(50(1*&(8&73-17(/852(1*&(%571(+8896+91+50(909-.7+7(5/(bCS";$C(792%-&7((
%//8G9!F11KB/A!4U!K;1!%*6$,!:24R1CK5!)G02B05!,:GB/5!Z].Zf!L8/15!_^Z^-!
!
6-!,C;8FG//!!
P3'-&98('*&2+718.(/58(03'-&98(%*.7+'7(
Q*<H!&G/C48?125!HG/G0G5!^`.^c!L89P5!_^Z^-!
!
6-!,C;8FG//!
CD189'1+50(5/(896+503'-+6&7(/852(9''&-&89158(@971&(91(;#$(
MQ*g,+%7!7;40435!=211C15!_b._]!%8A83K5!_^Z^-!
!
6-!,C;8FG//!
c96+5'*&2+7'*&(R*989U1&8+7+&830,(:50(`&150%85N&0(937(6&8(E2,&N30,(:50(`&7'*-&30+,&890-9,&0(
,%%=%x7H%!T42E3;4:!621301/5!=12FG/P5!^".^c!,1:K1F>125!_^Z^-!
(
6-!,C;8FG//5!,-!(IK;B5!+-!,K4TG3312!
<=R(906(F?(6&1&82+091+50(5/(,89%*+1&(198,&1(@*&&-7(
(,H_^Z^5!<G2B35!M2G/C15!^".Z^!,1:K1F>125!_^Z^-!
!
6-!,C;8FG//!
?+,*4%5@&8(9''&-&89158(/9'+-+1+&7(4(9(0&@('*9--&0,&(/58(896+5'*&2+718.(
Q/K12/GKB4/G9!S42E3;4:!4/!>B4.F10BCG9!G::9BCGKB4/3!4U!FBC24.<$+5!,1?B99G5!,:GB/5!_^.__!,1:K1F>125!_^Z^-!
!
(-!eG/B/B5!&-!V48K199B125!7-!V281K3C;5!6-!=G?B991K5!L-!$BE1/>12A5!L-!J2>G/1?BC5!#-<-!(B/0125!)-!)G2KB/5!L-!*18;G831/5!!
)-!78K;B5!6-!,C;8FG//5!%-!=2BF>12A5!Q-!(1PG5!$-!*4G;5!+-!,K42G!
;57141&71(909-.7+7(5/(9(;N^`+(198,&1(+8896+91&6(N.(%851507(5/(<(S&V(906(<h=(S&V(&0&8,.(91($#[ZTC(
a$H6!*8C91G2!$/12AP!%A1/CP!Q/K12/GKB4/G9!S42E3;4:!4/!+1C;/494AP!G/0!C4F:4/1/K3!4U!GCC1912GK42!02B?1/!3P3K1F35!
JG29328;15!=12FG/P5!Z`.Z]!)G2C;5!_^Z^-!
!



!]f

7%6Qa*gH(Q6$!6$&$(a<)$*+!
!
#-L-!642212!
;8563'1+50(906(&:9-391+50(5/(!&8N+32(+7515%&7(/58(2&6+'9-(37&(
Z3K!'1G2!=2G08GK1!,K801/K!,PF:43B8F5!g/B?123BKP!4U!V12/5!,TBK@129G/05!Zb!,1:K1F>125!_^Z^-!
!
%-!+I2912!
P&3&(H306(9-1&L(c96+503U-+6&(/i8(1*&89%&31+7'*&("0@&0630,&0(
]-!e8::B/A12!,PF:43B8F!012!V12/12!7G0B8F.,KBUK8/A5!V12/5!,TBK@129G/05!_\!L8/15!_^Z^-!
!
%-!+I29125!7-!#1/E19FG//5!L-!)421/45!$-!JG>GB5!)-!#G2U1/3K199125!%-!$823C;5!$-!#81/A135!)-!)1/K9125!M-!=-!<G2GE5!!
&-!V1C;K490!
R.'-51850(%8563'1+50(5/(7&:&89-(S`\(5/(AAK"'(:+9(1*&(AAIc9H%J(A0L(8&9'1+50((
<GCBUBC;1F!_^Z^5!#4/498985!#GTGBB5!g,%5!Z`._^!61C1F>125!_^Z^-!
!
J!e;12/431E4?5!,-!(1;1/>12A125!#-L-!6422125!%-!#4;/5!,-!H4;235!J-!eBFF12FG//5!$-!MB3C;125!L-!=2I/>12A5!7-!,C;B>9B5!!
%-!+I2912!
!*&(-5@4&0&8,.( 44(906(&-&'1850(&2+11&8(<I<!N(97(9-1&8091+:&(/58(<BBZ3(/58(198,&1&6(896+503'-+6&7(1*&89%.(
<;P3BC3!U42!;1G9K;!B/!$824:1!T42E3;4:!
H$7*5!=1/l?15!,TBK@129G/05!M1>28G2P5!_^Z^-!
!
J-!e;12/431E4?5!,-!(1;1/>12A125!g-!JW3K125!#-L-!6422125!%-!#4;/5!7-!,C;B>9B5!%-!+I2912!
!*&(-5@4&0&8,.( 44(906(&-&'1850(&2+11&8(<I<!N(97(9-1&8091+:&(/58(<BBZ3(/58(198,&1&6(896+503'-+6&7(1*&89%.(
Q,7,5!Q/K12/GKB4/G9!,PF:43B8F!4/!+1C;/1KB8F!G/0!4K;12!7G0B4F1KG93!B/!H;1FB3K2P!G/0!)10BCB/15!V2133G/4/15!QKG9P5!
,1:K1F>125!_^Z^-!
!
J-!e;12/431E4?5!%-!#4;/5!#-L-!6422125!+-*-!?G/!012!SG9K5!%-!+I29125!7-!,C;B>9B!
;57+1850(&2+11+0,(896+5-901*90+6&7(/58(;C!>(<=OP6(+0(:+:5(,&0&89158(906(<KA!N(
S42E3;4:!SQ7<!4/!B//4?GKB?1!<$+!2G0B4/8C9B0135!*G/K135!M2G/C15!L89P5!_^Z^-!
!
+-!*BE89G5!g-!JW3K125!V-!<4/3G205!J-!e;12/431E4?5!<-!L8/K8/1/5!(-!*BE89G!
c&-+9N-&(MMb5^MM2!'4S&0&89158(`97&6(50(b&6+324#%&'+/+'4"'1+:+1.(MMb5(
_b20!%//8G9!H4/A2133!4U!K;1!$824:1G/!%334CBGKB4/!4U!*8C91G2!)10BCB/15!aCK4>12!cnZb5!_^Z^5!&B1//G5!%83K2BG!
$82-!L-!*8C9-!)10-!)49-!QFGAB/A!89!Y,8::9!_[X!_`Z!Y_^Z^[-!
!
J-!e;12/431E4?5!)-!#G2U1/3K199125!L-!)421/45!a-!(1B>5!a-!V8CE5!%-!+8129125!7-!#1/E19FG//5!+-!*BE89G!
T&:&-5%2&01(5/(9(05:&-(2&19-4/&&(IGS&^IGS9(896+503'-+6&(,&0&89158(7.71&2(
_b20!%//8G9!H4/A2133!4U!K;1!$824:1G/!%334CBGKB4/!4U!*8C91G2!)10BCB/15!aCK4>12!cnZb5!_^Z^5!&B1//G5!%83K2BG!
$82-!L-!*8C9-!)10-!)49-!QFGAB/A!89!Y,8::9!_[X!_`Z!Y_^Z^[-!
!
!
$*&Q7a*)$*+%(!7%6Qa*gH(Q6$,!g*Q&$7,Q+o+!V$7*!
!
6-!H1>82/B35!%-!=G2>G2G35!,-!,@B0GK5!%-,-#-!<21?4K5!H-!MGCC;B/B5!H-6-!aj64T0!
P581*("1-901+'(298+0&(N530698.(-9.&8(58,90+'(9&8575->(7538'&7(906(/-3D&7(
ZZK;!Q/K12/GKB4/G9!=94>G9!%KF43:;121!H;1FB3K2P!YQ=%H[!H4/U121/C15!#G9BUGi5!HG/G0G5!ZZ.Z"!L89P5!_^Z^-!
!
6-!H1>82/B35!%-!=G2>G2G35!,-!,@B0GK5!,-!MG;2/B5!*-!<1224/5!(-!SGCE125!)-!7B/G90B5!%-,-#-!<21?4K5!=-!L1//B/A35!&-!71F1BEB35!
H-!MGCC;B/B5!H-6-!aj64T0!
E092N+,3537(58+,+0(5/(9&8575-(58,90+'(2911&8(N.(<FR(906(<=R(909-.7+7(
Q/K12/GKB4/G9!%124349!H4/U121/C1!_^Z^5!#193B/EB5!MB/9G/05!_c!%8A83K!.!^b!,1:K1F>125!_^Z^-!
!
,-!MG;2/B5!(-SGCE125!)-!78UU5!,-!,@B0GK5!#-.%-!,P/G9!
$2%85:&6(2&9738&2&017(5/(,97&537(<=R(792%-&7(91(b$R"T"#((
6<=!M2I;RG;23KGA8/A5!#G//4?125!=12FG/P5!^f.Z_!)G2C;5!_^Z^-!
!
,-!MG;2/B!
$2%85:&6(2&9738&2&017(5/(,97&537(<=R(792%-&7(91(b$R"T"#(
,1FB/G2!4U!K;1!(G>42GK42P!4U!7G0B4C;1FB3K2P!G/0!$/?B24/F1/KG9!H;1FB3K2P5!<G89!,C;12212!Q/3KBK8K1!G/0!!
g/B?123BKP!4U!V12/15!,TBK@129G/05!b^!%:2B95!_^Z^-!
!



!]c

,-!MG;2/B5!,-!,@B0GK5!#-S-!=OAA19125!)-!78UU5!(-!SGCE12!
#538'&(9%%581+502&01(N.('52%530647%&'+/+'(<=R(2&9738&2&017(5/(9&8575-('52%50&017(
Q/K12/GKB4/G9!%124349!H4/U121/C1!_^Z^5!#193B/EB5!MB/9G/05!_c!%8A83K!.!^b!,1:K1F>125!_^Z^-!
!
#-S-!=OAA1912((
#'+&01+/+'(906(%8+:91&(8&2+0+7'&0'&7(/852(9(%57146&96-+0&(79NN91+'9-(-&9:&(15(P&@(j&9-9065!!
,1FB/G2!4U!K;1!(G>42GK42P!4U!7G0B4C;1FB3K2P!G/0!$/?B24/F1/KG9!H;1FB3K2P5!<G89!,C;12212!Q/3KBK8K1!G/0!!
g/B?123BKP!4U!V12/15!,TBK@129G/05!Z]!61C1F>125!_^Z^-!
!
%-!#40@BC5!L-(-!LBF1/1@5!%-,-#-!<2q?rK5!*-!)G291P5!,-!)G024/BC;5!,-!,@B0GK!
R90(FT(256&-7(%8&6+'1(1*&(5N7&8:&6(/89'1+507(5/(256&80(906(/577+-('98N50(+0(906(0&98(b&D+'5(R+1._(
$=g5!=1/12G9!%331F>9P!_^Z^5!&B1//G5!%83K2BG5!^_.^]!)GP5!_^Z^-!
!
%-!#40@BC5!L-(-!LBF1/1@5!%-,-#-!<21?4K5!,-!,@B0GK5!L-6-!MG3K5!,-!)G024/BC;!
R90(FT(256&-7(&D%-9+0(1*&(5N7&8:&6(/89'1+50(5/(0504/577+-('98N50(+0(b&D+'5(R+1._(
Q/K12/GKB4/G9!%124349!H4/U121/C1!_^Z^5!#193B/EB5!MB/9G/05!_c!%8A83K!.!^b!,1:K1F>125!_^Z^-!
!
L-!(B1>95!,-!MG;2/B5!7-!=493125!S-!J8K3C;12G5!J-!)GB25!%-!<2B99125!<-!,K1B125!Q-!&4/012;GB05!(-!SGCE125!$-)-!SB90!
<=R("b#(2&9738&2&01(906(792%-&(%8&%9891+50(2&1*567(5/(k,47+X&6('98N50(792%-&7(
6<=!M2I;RG;23KGA8/A5!#G//4?125!=12FG/P5!^f.Z_!)G2C;5!_^Z^-!
!
)-H-!)B/A8B99z/5!*-!<1224/5!p-!d812495!,-!,@B0GK5!,-!MG;2/B5!(-!SGCE125!H-!71C;15!)-!H83GCE5!g-!VG9K1/3:12A125!!
%-,-#-!<2q?rK!
[8+,+0(5/(/+0&('98N509'&537(%981+'3-91&(2911&8(+0(1*&(g&71&80(b&6+1&8890&90(`97+0>(/577+-(:&8737(256&80(7538'&7(
$=g5!=1/12G9!%331F>9P!_^Z^5!&B1//G5!%83K2BG5!^_.^]!)GP5!_^Z^-!
!
)-H-!)B/A8B99z/5!*-!<1224/5!p-!d812495!,-!,@B0GK5!,-!MG;2/B5!(-!SGCE125!H-!71C;15!)-!H83GCE5!g-!VG9K1/3:12A125!
%-,-#-!<2q?rK!
R98N509'&537(%981+'3-91&(2911&8(+0(1*&(g&71&80(b&6+1&8890&90(`97+0>('5018+N31+50(5/(/577+-(:&8737(256&80(7538'&7(
Q/K12/GKB4/G9!%124349!H4/U121/C1!_^Z^5!#193B/EB5!MB/9G/05!_c!%8A83K!.!^b!,1:K1F>125!_^Z^-!
!
*-!<1224/5!<-!(B1/1FG//5!7-!=1;2BA5!,-!,@B0GK5!,-!MG;2/B5!)-!78UU5!(-!SGCE125!%-,-#-!<2q?rK5!g-!VG9K1/3:12A12!
<=R473%%581&6(&:+6&0'&(5/(0504&D*9371(189//+'(8&737%&07+50(+0(90("-%+0&(:9--&.(
Q/K12/GKB4/G9!%124349!H4/U121/C1!_^Z^5!#193B/EB5!MB/9G/05!_c!%8A83K!.!b!,1:K1F>125!_^Z^-!
!
%-,-#-!<2q?rK5!*-!<1224/5!,-!,@B0GK5!&-%-!(G/@5!L-!,G/02G01TB5!)-7-!%9UG22G5!%-!HG31B245!g-!VG9K1/3:12A12!
R52%98+750(5/(7&:&89-(@556(725U&(298U&87(906(7538'&(9%%581+502&01(2&1*567(/58(@556(N380+0,(%981+'3-91&(2977(
$=g5!=1/12G9!%331F>9P!_^Z^5!&B1//G5!%83K2BG5!^_.^]!)GP5!_^Z^-!
!
%-,-#-!<2q?rK5!*-!<1224/5!L-!,G/02G01TB5!)-7-!%9UG22G5!,-!,@B0GK5!)-*-!S1;29B5!)-!78UU5!,-!S1BF125!&-%-!(G/@5!!
$-!S1B/AG2K/125!%-!HG31B245!%-!JG3:12.=B1>95!#-!<8i>G8F5!(-!SGCE125!g-!VG9K1/3:12A12!
P&@7(50(7538'&(9%%581+502&01(2&1*567(/58(@5564N380+0,(%981+'3-91&(2911&8(
Q/K12/GKB4/G9!%124349!H4/U121/C1!_^Z^5!#193B/EB5!MB/9G/05!_c!%8A83K!.!^b!,1:K1F>125!_^Z^-!
!
,-!,@B0GK5!,-!MG;2/B5!)-!78UU5!*-!<1224/5!(-!SGCE125!#-.%-!,P/G9!
[0-+0&(<=R(909-.7+7(5/(3-1894729--(792%-&7(@+1*(9''&-&89158(2977(7%&'1852&18.(
Z"K;!7G0B4C;1FBCG9!H4/U121/C15!)G2BG/3E1!(G@/15!H@1C;!71:8>9BC5!Zc._b!%:2B95!_^Z^-!
!
,-!,@B0GK!
R52%530647%&'+/+'(896+5'98N50(909-.7+7>(1&'*0+\3&7(906(9%%-+'91+507(
,1FB/G2!(G>42GK42P!U42!SG3K1!)G/GA1F1/K5!<G89!,C;12212!Q/3KBK8K5!,TBK@129G/05!^Z!L8/15!_^Z^-!
!
,-!,@B0GK!
#538'&7(5/(91257%*&8+'('98N509'&537(9&8575-7(
,H,!'48/A!MGC89KP!)11KB/A!_^Z^5!g/B?123BKP!4U!V12/5!,TBK@129G/05!_`!L8/15!_^Z^-!
!
,-!,@B0GK!
<=R(906(51*&8(&0:+8502&019-(896+503'-+6&7(4(c&7&98'*(/5'37(5/(1*&(#X+691(,853%(
aHH7!S42E!<GCEGA1!Zx_!S42E3;4:5!=TGKK5!,TBK@129G/05!Z].Zf!%8A83K5!_^Z^-!
!



!f^

,-!,@B0GK5!*-!<1224/5!'-!e;G/A5!,-!MG;2/B5!)-!78UU5!(-!SGCE125!)-H-!)B/A8B994/5!%-,-#-!<21?4K5!g-!VG9K1/3:12A12!
!5@9867(/971(906(8&-+9N-&(7&%9891+50(5/([R(906(CR(/58(<=R4N97&6(7538'&(9%%581+502&01(
Q/K12/GKB4/G9!%124349!H4/U121/C1!_^Z^5!#193B/EB5!MB/9G/05!_c!%8A83K!.!^b!,1:K1F>125!_^Z^-!
!
,-!,@B0GK!
[//-+0&4(306([0-+0&2&1*56&0(X38(<=R4b&7730,(:50(]-&+071%85N&0(
_b-!,1FB/G2!%EKB?B128/A3G/G9P31!8/0!=GFFG3:1EK243E4:B15!621301/5!=12FG/P5!^".^f!,1:K1F>125!_^Z^-!
!
,-!,@B0GK!
`&71+2230,(:50(Y&+07193N\3&--&0(2+1(c96+5U5*-&0715//((
Me6.J4994m8B8F5!M423C;8/A3@1/K28F!621301/.74331/042U5!621301/5!=12FG/P5!^f!,1:K1F>125!_^Z^-!
!
,-!,@B0GK5!,-!MG;2/B5!)-!78UU5!*-!<1224/5!%-,-#-!<2q?rK5!(-!SGCE12!
$2%85:&6(<=R(909-.7+7(5/('98N509'&537(%981+'3-91&(2911&8(
ZZK;!Q/K-!,PF:-!4/!$/?B24/F1/KG9!7G0B4C;1FBCG9!%/G9P3B35!H;13K125!g-J-5!Z`.Z]!,1:K1F>125!_^Z^-!
!
,-!,@B0GK!
"09-.1+'7(5/(<=RJ(A<O;N(906(51*&8(896+503'-+6&7(
aHH7!S42E!<GCEGA1!b!S42E3;4:5!V12/5!,TBK@129G/05!_c!aCK4>125!_^Z^-!
!
'-(-!e;G/A5!6-!(B85!=-!e;G/A5!H-6-!,;1/5!<-!6B/A!
"(%8&%9891+50(7.71&2(/58([R^CR(2&9738&2&01(5/(896+5'98N50(+0(R*+09(
+;1!,4CB1KP!4U!$/?B24/F1/KG9!+4iBC494AP!G/0!H;1FB3K2P!Y,$+%H[5!%3BGk<GCBUBC!%//8G9!)11KB/A5!=8G/A@;485!!
H;B/G5!\.`!L8/15!_^Z^-!
!
'-(-!e;G/A!
#538'&(9%%5+012&01(5/(9&8575-7(N.(896+5'98N50(909-.7+7(
Z3K!'1G2!=2G08GK1!,K801/K!,PF:43B8F5!g/B?123BKP!4U!V12/5!,TBK@129G/05!Zb!,1:K1F>125!_^Z^-!
!
'-(-!e;G/A!
#538'&(9%%5+012&01(5/(9&8575-7(N.(896+5'98N50(909-.7+7(
,1FB/G2!4U!K;1!(G>42GK42P!4U!7G0B4C;1FB3K2P!G/0!$/?B24/F1/KG9!H;1FB3K2P5!<G89!,C;12212!Q/3KBK8K1!G/0!!
g/B?123BKP!4U!V12/15!,TBK@129G/05!Zc!*4?1F>125!_^Z^-!

!
!
!



!fZ

()*!"+%:;!,$"&-#%,-<%&)$:;,+=%,+$"A"$";#!
!
!
!
,BCDEFGHCD%+IJKGLFME!
%

6B1!V4K3C;GUK!
Z^^^.RO;2BA13!$B35!0G3!G93!=13C;BC;K3>8C;!0B1/K!
_"!L89P!_^Z^!

+GA13.%/@1BA12!
g/A1TW;/9BC;1!M423C;8/A3:9OK@1X!,:821/38C;1!BF!$B3!
^b!%8A83K!_^Z^!

VB4!H;1FB1!GF!,GF3KGA5!g/B?123BKOK!V12/!
bh(#'*@+U5@7U+J(;h4"h(?&88&0J("h(j9%/>(R*&2+7'*&(#%38&0(+2(&@+,&0(C+7(
^\!61C1F>12!_^Z^!
!
!
!
=JCNE%;DJKJBFL%
!
VB4!H;1FB1!GF!,GF3KGA5!g/B?123BKOK!V12/!
"h(!i8-&8>(R*&2+7'*&(CD%&8+2&01&(2+1(73%&87'*@&8&0("152&0(
_b!aCK4>12!_^Z^!
!
!
!
;BNGMOBKJBFCD%:CPGOBQHDGPJL%)BGNJMLGFRF%*JMB%
%
#4F1:GA1!61:G2KF1/K!4U!H;1FB3K2P!G/0!VB4C;1FB3K2P5!g/B!V12/!
b5-&'3-&(5/(1*&(2501*>(g*91(98&(1*&(7538'&7(5/(5D9-+'(9'+6(+0(9+84N580&(%981+'3-91&(2911&8_(
;KK:XkkTTT-0C>.312?12-8/B>1-C;k0C>/18kF4FkF4F{_^Z^.Z_-;KF9!
61C1F>12!_^Z^!
!
#4F1:GA1!a13C;A12!H1/K21!U42!H9BFGK1!H;G/A1!7131G2C;!YaHH7[5!g/B!V12/!
"(*+,*41&'*(8&%-9'&2&01(/58(1*&([&7'*,&8(R5301&8(
;KK:XkkTTT-413C;A12-8/B>1-C;kG>48Kk/1T3k/1T3{1/-;KF9|Q6}c!
61C1F>12!_^Z^!
!

!



!f_

!;+$):;#%,-<%+&):#;#%
!
(MOST%<MT%,T%$UMDJM%
g/B?123BKOK!V12/5!M,_^Z^X!
`9'*&-58(
! Q/3K28F1/KG9G/G9PKBE!QQ!YTBK;!4K;123[!Yb!$H+,[!!
! %99A1F1B/1!H;1FB1!Y$B/UI;28/A!7G0B4GEKB?BKOK[!YTBK;!4K;123[!Y\!$H+,[!
!
g/B?123BKOK!V12/5!#,_^Z^X!
`9'*&-58(
! <;P3BEG9B3C;1!H;1FB1!Q&!YTBK;!<24U-!+-!SG/094T3EB[!Yb5]`!$H+,[!
! <2GEKBE8F!<;P3-!H;1FB1!QQ!YTBK;!4K;123[!Y\!$H+,[!
! VB4C;1FB3C;1!)1K;401/!Q!YTBK;!4K;123[!Yb!$H+,[!!
!
b971&8(
! *8C91G2!G/0!7G0B4C;1FB3K2P!Yb!$H+,[!
! (G>!C48231X!*8C91G2!G/0!7G0B4C;1FB3K2P!GK!K;1!<,Q!YTBK;!4K;123[!Y\!$H+,[!
! ,1FB/G2!7G0B4.!8/0!gFT19KC;1FB1!B/!C499G>42GKB4/!TBK;!<G89!,C;12212!Q/3KBK8K!
!!!!!Y42AG/B@10!>P!6-!,C;8FG//[!
!
(MOST%<MT%@T%#HIVGWOVLWG%
g/B?123BKOK!V12/5!M,_^Z^X!
`9'*&-58(
! Q/3K28F1/KG9G/G9PKBE!QQ!YTBK;!4K;123[!Yb!$H+,[!
!
g/B?123BKOK!V12/5!#,_^Z^X!
b971&8(
! $/?B24/F1/KG9!H;1FB3K2P!YTBK;!,-!,@B0GK[!Yb!$H+,[!
!
<MT%@T%,KKCBB!
$+#!eI2BC;5!M,_^Z^X!
! %KF43:;12BC!Q/K12UGC1!H;1FB3K2P!Yb!$H+,[!
!
<MT%$T%*CMFJDLX:CQLHI%
#,_^Z^X!
! (G>!C48231X!*8C91G2!G/0!7G0B4C;1FB3K2P!GK!K;1!<,Q!YTBK;!<24U-!%-!+I2912!G/0!,-!,@B0GK[!Y\!$H+,[!
!
<MT%:T%;GHIDJM%
g/B?123BKOK!V12/5!#,_^Z^X!
! <2GEKBE8F!<;P3-!H;1FB1!QQ!YTBK;!<24U-!%-!+I2912[!Y\!$H+,[%
! (G>!C48231X!*8C91G2!G/0!7G0B4C;1FB3K2P!YTBK;!<24U-!%-!+I2912!G/0!,-!,@B0GK[!Y\!$H+,[!
%
<MT%<T%#HIQKCBB%
! ,1FB/G2!7G0B4.!8/0!gFT19KC;1FB1!B/!C499G>42GKB4/!TBK;!<G89!,C;12212!Q/3KBK8K%
!
(<%<MT%#T%#YGPCF%
g/B?123BKOK!V12/5!M,_^Z^X!
! $2AO/@8/A1/!@82!G/G9PKB3C;1/!H;1FB1!UI2!<;G2FG@18K1/!Y&429138/A!8/0!:2GEKB3C;1!~>8/A1/[!Y_!$H+,[!
!
g/B?123BKOK!V12/5!#,_^Z^X!
! H;1FB1!UI2!,K80B121/01!012!&1K12B/O2F10B@B/!YTBK;!H-!(18FG//[!Y\-`!$H+,[!
! $/?B24/F1/KG9!H;1FB3K2P!YTBK;!)-!,C;TBE4T3EB[!Yb!$H+,[!
! <2GEKBE8F!<;P3BEG9B3C;1!H;1FB1!QQ!YTBK;!4K;123[!Y\!$H+,[!
! (G>!H48231X!*8C91G2!G/0!7G0B4C;1FB3K2P!YTBK;!%-!+I2912!G/0!7-!$BC;912[!Y\!$H+,[!
%
<MT%?T%ZIJMBOLJWON%
g/B?123BKOK!V12/5!#,_^Z^X!
! *8C91G2!G/0!7G0B4C;1FB3K2P!YTBK;!<24U-!%-!+I2912[!Yb!$H+,[!



!fb

@;@*;:#%&'%#+";-$"'"+%+&@@"$$;;#%
;[$;:-,!%,+$"A"$";#%

!
!
!
!
<MT%@CMWQL%,KKCBB0%
! %B2.QC1!H;1FBCG9!Q/K12GCKB4/3!Y%QHQ[5!)1F>12!4U!,K112B/A!H4FFBKK11!
! %KF43:;12BC!H;1FB3K2P!G/0!<;P3BC3X!F1F>12!4U!10BK42BG9!>4G20!
! )1F>12!4U!K;1!Qg<%H!,8>C4FFBKK11!4/!AG3!EB/1KBC!0GKG!1?G98GKB4/!
! <,Q!B/K12/G9!2131G2C;!C4FFB33B4/!YM4J4[5!F1F>12!
!
!
<MT%:O\JMF%;GHIDJM0%
! <,Q!B/K12/G9!2131G2C;!C4FFB33B4/!YM4J4[5!F1F>12!
! %334CBGK1!$0BK42!4U!K;1!Q/K12/GKB4/G9!L482/G9!4U!)4012/!<;P3BC3!$!YQL)<$[!
S4290!,CB1/KBUBC!<8>9B3;B/A!_^Z^!

!
!
<MT%<OMOFIJC%#HIQKCBB0%
! )1F>12!4U!K;1!*8E91G2U428F!,C;T1B@!
! )1F>12!4U!K;1!,C;T1B@12B3C;1!=131993C;GUK!012!J12/UGC;918K1!
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