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� l^rHD,BfD`gfDKf�MJf%j9f01^f�D%f
�1K1gMf1DK1f�j``g1HHjK>fjKg1^f
9^1D1Jf�DJJ1Hf 1^O99K1gf oM^C
01K/f%Kf01^f`D,BfK%,Bf�K`D,Bgf

nD1H1^f �OJ1^f 0D1f 
%Kg%`D1HM`D>G1Dgf jK0f
�+1^9H',BHD,BG1Dgf 01^f B%jQg`g'0gD`,B1Kf
�jHgj^QMHDgDGfB1^nM^^%>1K0f%+H1`1KfH'``gTf
�%`f nMKf 01^f �g%0gn1^o%HgjK>f 1^GH'^g1f
#D1H.f0D1f�D%f�1K1gMfYoD101^frjJf�g%^f01^f
^OJD`,B1Kf�jHgj^`r1K1ZfrjfJ%,B1KTf�1^f
�^g.f01^f�l^>1^`g1D>f01^f1DK`gf1H1>%Kg1K/f
JDggH1^o1DH1f %+1^f n1^o%B^HM`g1Kf �g^%@1Tf
�D1f�jK`g.fn1^`,BD101K1f 1^G1f01`fO`g1^C
^1D,BD`,B1Kf �DH0B%j1^`f �^oDKf  j^JTf
�1>1Kf j^Jf%Kf`D,Bf`1DfF%fKD,Bg`f1DKrjC
o1K01K/f H%jg1g1f01^f�1KM^f DKf01Kf�MJC
J1Kg%^1Kf %j9f 01^f 
%,1+MMGC�1Dg1f 01`f
�%gB%j`1`Tf %^jJf%+1^f `1Df f9l^f0%`f�^MC
F1GgfG1DKf^OJD`,B1^f�lK`gH1^f%j`>1o'BHgf
oM^01KXf %^jJfB%+1fJ%KfG1DK1Kfol^0DC
>1^1Kf �^g/f `MK01^Kf 1DK1f nMKf �lHHf
>1`'jJg1f �g^%@1f %j`>1o'BHgXf  %^jJf
r1D>1fJ%Kf%Hg1/f9l^f%K01^1f�MKg1pg1fGMKC
rDQD1^g1f�jK`gf%K`g%ggf`MH,B1 /̂f0D1f%Jf�^gf
`1H+`gf1Kg`g%K01Kf`1DXf�K0fo%^jJf`1D1Kf
0D1f�l^>1^DKK1KfjK0f�l^>1^f01`f�D1^g1H`/f
01``1Kf�,BjH1K/f�1^1DK1fjK0f�%01K+1`DgC
r1^f G%jJf DKf 0%`f �^MF1Ggf JDg1DK+1rM>1Kf
oM^01KXf �%`f �jHgj^J%>%rDKf �^g^D+jK1f
j^g1DHg1fB%^`,B/f0D1f�j``g1HHjK>f`1DfKD,Bg`f
%K01^1`f %H`f 01^f Q%``1K01f�+`,BD10`%j9C
g^Dggf 9l^f 0D1f 9lK91DKB%H+f �%B^1f �M^gj /̂f
�,BH%JQ1^1Df jK0f �+1^9H',BHD,BG1Dgf 01^f
�g%0g^1>D1^jK>fjKg1^f�D^>DKD%f�%>>DT
�Kf0D1`1Jf M,B1K1K01f`DK0fDKf
g%HD1Kf

�MJJjK%Ho%BH1K/f jK0f >%Krf 
g%HD1Kf
+HD,GgfrjJf�D+1 T̂f�MJfD`gf0%`f>1HD1+g1fjK0f
>1B%``g1f �j`B'K>1`,BDH0f 01`f �%K01`bf
0D1`1f�g%0gf01^f D01^`Q^l,B1/f0D1foD1f1DKf
%Kfi=f�gjK01Kf g'>HD,Bf>1O99K1g1 /̂f H%jg1^f
 M,B1KJ%^Ggf oD^Ggf jK0f 0D1f nMHH1^f
�1+1K/f�'B1fjK0f�1HM0^%J%fD`gbfDKf01^f1`f
DJJ1^f1^H%j+gfD`g/f`D,BfDJf�jg1KfoD1fDJf
�,BH1,Bg1KfDKf0D1f�K>1H1>1KB1Dg1Kf9^1JC
01^f �1jg1f 1DKrjJD`,B1K/f jK0f l+1^f 01^f
`g'K0D>f1DK1f MHG1f%j`f jgfjK0f
^j`g^%C
gDMKfrjf`,Bo1+1Kf`,B1DKg/fo1DHfDB^1f�q`C
9jKGgDMK%HDg'gff%Kf01Kf�1^n1Kf01^f�1oMBC
K1^fr1^^g.f�Kgo101^fJ%Kf^%`g1gf%j`fM01^f
^1`D>KD1^gTf �M^^jQgDMK/f �lHH+1^>1/f %j`C
j91^K01f�l^MG^%gD1/f�1^G1B^`,B%M`/f�M^C
^jQgDMKfjK0f�^M>1Kf`DK0f DKf�MJf`Mf%HHC
g'>HD,BfoD1f0%`f�J1KfDJf�%gDG%KTf#jH1grgf
`M^>g1f1DK1f
Kn%`DMKfnMKf DH0`,Bo1DK1Kf
9l^fQ1DKHD,B1f�,BH%>r1DH1KTf�D1f�g%0gf̂ D,BC
g1g1f DKf 01Kf MBK1BDKf `g'K0D>f n1^`gMQ9g1Kf
�g^%@1Kf n1^G1B^`+1^jBD>g1f #MK1Kf 1DK/f
0%JDgf 1`f rjf o1KD>1^f �K9'HH1Kf JDgf 01Kf
�D1^1KfGMJJgTf
�%`fD`gf0%`f1DK1f�MJTf�%`f%K01^1f�MJf

D`gf 1DK1f �g%0g/f 0D1f DB^1Kf�1oMBK1^Kf %j9f
J%>D`,B1f 1D`1f1DKf�19lBHfnMKf>10%KGHDC
,B1^f
^1DB1Dgfn1^JDgg1HKfG%KK/foD1f1`f%Kf

�Dg1^%gj^fl+1^f0D1f�oD>1f�g%0gbf1DK1f�gj0D1f
l+1^f�1^%KgoM^gjK>fjK0f�,BjH0/f `1pj1HH1f
�1^oD^^jK>/f�K>H1D,BB1Dg/f
01KgDg'g``j,B1/f
�%,BgDK`gDKGgf jK0f 9^1D1Kf DHH1K/f 0D1f 01Kf
%J+Dn%H1Kg1Kf�B%^%Gg1^f�MJ`f>K%01KHM`f
M991KH1>gTf �%>DMD%f ^1GMK`g^jD1^gf 1DK1Kf
�M^09%HH/f01^fDJf
^lBHDK>fisPdf>%Krf
g%HD1Kf
1^`,Blgg1^g1.f �%J%H`f Wj'Hg1Kf ro1Df FjK>1f
�'KK1^f %j`f >jg1Jf�%j`1/f�%Kj1Hf 
M99Mf
jK0f�%^,Mf�^%gM/fDKf1DK1^f MBKjK>fDKf01^f
^OJD`,B1Kf �1^DQB1^D1f 01Kf 0^1DjK0ro%KC
rD>F'B^D>1Kf f�j,%f �%^%KDf `gjK01KH%K>f rjf
�M01Tf�HH1f0^1Dfo%^1Kf�DK01^f�MJ`/fF101^f
9l^f `D,Bf B%gg1f �^9%B^jK>1Kf >1J%,Bg/foD1f
`D1fnD1HH1D,BgfKj^fDKf�MJfJO>HD,Bf̀ DK0f7f+D`f
0%`f �,BD,G`%Hf 0D1f 0^1Df FjK>1Kf�'KK1^f DKf
01^f �%gK%,Bgf rj`%JJ1K9lB^g1Tf Y�`f >D+gf
�B%^%Gg1^1/f 0D1f Kj^f �%^D`/f �MK0MKf M01^f
�1^HDKfB1^nM^+^DK>1KfGOKK1KTf�%`f�H1D,B1f
>DHgf9l^f�MJZ/f`%>gf�%>DMD%Tf
�%J%H`/f DJf 
^lBHDK>f isPd/f >%+f 1`f DKf

�MJf ro1Df �'Q`g1/f %+1^f G1DK1Kf �l^>1^C
J1D`g1^f 7f f0D1f �g%0gf oj^01f o1>1Kf 1DK1`f
�j`gDrn1^9%B^1K`f GMJJD``%^D`,Bf ^1>D1^gTf
�`fo%^f 1DK1f#1Dgf 01^f n1^^%g1K1Kf�^o%^C
gjK>1K/f�MJf`,BD1Kf1K0>lHgD>f DJf�B%M`f
rjf n1^`DKG1KTf �J`Mf >^O@1^f o%^1Kf 0D1f
�M99KjK>1K/f%H`fDJf�jKDfF1K1`f�%B^1`f0D1f
�1,Bg`%Ko'HgDKf�%>>Df nMKf01^f QMQjHD`gDC
`,B1Kf 
lK9C�g1^K1C�1o1>jK>f %H`f 1^`g1f

^%jf DKf 01^f �1`,BD,Bg1f �MJ`f 0D1f
�1`,B'9g1f DJf �%gB%j`f l+1^K%BJTf �D1f
�^o%^gjK>1Kf oj^01Kf 1Kgg'j`,Bg/f 01^f
#j`g%K0f�MJ`f D`gfKM,Bf01`MH%g1^f%H`fnM^f
9lK9f �%B^1K/f YDJf �jHgj^+1^1D,Bf B%gf 0D1f
�g%0gf >^M@1f�l,G`,B^Dgg1f >1J%,BgZ/f `%>gf
�%>DMD%Tf 
Jf �%KGDK>f 01^f ^1KMJJD1^g1Kf
�%>1`r1DgjK>f 
Hf�MH1fi=f�^1frj^f�1+1K`C
Wj%HDg'gf DKf Dg%HD1KD`,B1Kf �g'0g1Kf D`gf `D1f
DKroD`,B1Kf%j9f�H%grfhif%+>1^jg`,Bg/fo1Dgf
%+>1`,BH%>1KfBDKg1^fDB^1Kf�MKGj^^1KgDKC
K1Kf�%DH%K0fjK0f�j^DK/foMf`D,B/f%K01^`f
%H`fDKf�MJ/fDJJ1^f�1H01^f%j9g^1D+1KfH%`C
`1K/f jJf GlK`gH1^D`,B1f �^MF1Gg1f rjf ^1%HDC
`D1^1KTfY�%KfG%KKfKD,Bgf`%>1K/f0%``f�MJf
jKg1^f�%>>Df`,BH1,Bgf^1>D1^gfoj^01Z/f`%>gf
�%>DMD%TfY�`fD`gf1B1^f`M/f0%``f`D1f>%^fKD,Bgf
^1>D1^gf B%gTf 
B^1f �Ko1`1KB1Dgf o%^f KD,Bgf
rjf`Ql^1KTf�D1H1fo%^1KfoD^GHD,Bfn1^+Hl99g/f
0%``f`D1ff0D1f�BjQr1fB%g/f%+1^J%H`f+1Df01Kf
 %BH1Kf%Krjg^1g1KTZf
�%>>D`f �J9^%>1o1^g1f H%>1Kf rjH1grgf

+1Df PLf �^Mr1KgTf �%``f `D1f KM,Bf 1DKD>1f
�l^>1^fnMKf`D,Bfl+1^r1j>g/fHD1>gf%KfDB^1^f
�B1gM^DGTf �%>>Df DK`r1KD1^gf `D,Bf %H`f
�Q91^f 01`f �`g%+HD`BJ1Kg`/f M+oMBHf `D1f
H'K>`gf 0%rj>1BO^gTf 
B^1f�1^%j`9M^01^1^f
`DK0f ro1Df 1B1J%HD>1f�DKD`g1^f %j`f 01Jf
�Dgg1CHDKG`C�%>1^f `MoD1f 1DKf �j^D`gf 9l^f
0%`f�1,Bg`+lK0KD`/f01^f+D`B1^fnM^f%HH1Jf
0%0j^,Bf%j9>19%HH1KfD`g/f0%``f1^frj^f�1^C
J1D0jK>f1DK1^f�M^MK%C�K`g1,GjK>f01Kf
9%`,BD`gD`,B1Kf�^j@fJDgf %j`>1`g^1,Gg1^f

�%K0f 1JQ9%BHTf �j,Bf `MK`gf oD^Gg1f 01^f
 %BHG%JQ9f H%K>1f `M/f %H`f B%+1f G1DK1^f
01^f�%K0D0%g1Kf g%g`',BHD,Bf�j`g/f�%>>Df
01Kf�DgrfDJf�%gB%j`f`g^1DgD>frjfJ%,B1KTf
�MJf D`gf 'j@1^`gf `,BoD1^D>f rjf ^1>D1^1K/f
KD,Bgf Kj^f o1>1Kf 01`f �j91DK%K01^Q^%HC
H1K`fnMKf�KgDG1fjK0f�M01^K1/f0%`f1DK1f
QH%KnMHH1f �g%0g1KgoD,GHjK>f `,BoD1^D>f
J%,BgTf Y�MJf D`gf 0%nMKf l+1^r1j>g/f 01^f
�Dgg1HQjKGgf01^f 1Hgfrjf`1DK/fjK0f0%`fD`gf
o%B^`,B1DKHD,Bf 0%`f f>^O@g1f �^M+H1JZ/f
`%>gf�%>DMD%T
�D1f �%K0D0%g1Kf oD``1Kf %j@1^01J/f

K%,Bf 1DK1Jf  %BH`D1>f D`gf 0%`f �D`DGMf
1KM^J/f +1Df %j`+H1D+1K01Kf �^9MH>1Kf DJf
�%JQ9f >1>1Kf ,B^MKD`,B1f �^M+H1J1f DKf
01^f1D>1K1Kf�%^g1DfDKf�K>K%01frjf9%HH1KTf
�j,Bf 01^f �^j01^G^D1>f `1Df KjKf 1DKJ%Hf
gqQD`,Bf9l^f�MJTfY�D,BgfjJ`MK`gf+%`D1^gf
01^f�qgBM`f01^f�^lK0jK>f�MJ`f%j9f01^f
�1`,BD,Bg1f nMKf �MJjHj`f jK0f �1Jj`TZf
�%>DMD%f rDgD1^gf 1DK1Kf +1^lBJg1Kf �j`C
`Q^j,Bf �DjHDMf �K0^1MggD`/f 01^f `%>g1.f
Y D^f `MHHg1Kf 0D1f �^M+H1J1f �MJ`f KD,Bgf
%j9f 0D1f �+1^+1nOHG1^jK>f 01^f �g%0gf
rj^l,G9lB^1K.f �H`f 1`f ro1Df �OJ1^f >%+/f
B%gf1DK1^f01Kf%K01^1Kf>1gOg1gTZ
�%>DMD%f H1+gf DJf �g%0gg1DHf �`WjDHDKM/f

K%B1f01Jf^OJD`,B1Kf�%jQg+%BKBM9Tf�^f
D`gf 0D1f�1DJ%gf nD1H1^f�jHgj^`,B%991K01^f
7f 0D1f�D1g1Kf `DK0f 0M^gf n1^>H1D,B`o1D`1f
>lK`gD>Tf�%>DMD%fr'BHgf1DKf>jg1`f�jgr1K0f
+1G%KKg1^f�lK`gH1^K%J1Kf%H`f�%,B+%^Kf
%j9/f jKg1^f DBK1Kf 
DHJ^1>D``1j^f �%MHMf
�M^^1KgDKMfjK0f0D1f�^l01^f�\
KKM,1KrM/f
0D1f isisf DKf �1^HDKf JDgf 01Jf �DH+1^K1Kf
�'^1Kf 9l^f 0%`f +1`g1f �^1B+j,Bf %j`>1C
r1D,BK1gfoj^01KTfY�`f>D+gfDKf�MJf1DKD>1f
>%Krf K1gg1f �jHgj^91`gDn%H`/f %+1^f %K>1C
`D,Bg`f 01``1K/f o%`f BD1^f %HH1`f Q%``D1^g/f
Jl``g1f nD1Hf J1B^f >1`,B1B1KTf �HH1DKf
o1KKfJ%Kf0D1f�lK`gH1^fJ1DK1`f�D1^g1H`f
rj`%JJ1Kg^MJJ1HKfol^01/fG'J1f0%+1Df
�^M@%^gD>1`f B1^%j`Tf �+1^f 9l^f `Mf 1go%`f
+^'j,Bg1f 1`f DJf �%gB%j`f 1DK1f o%B^1f
�1nMHjgDMKTZ
f D1f `'B1f 9l^f DBKf 01^f D01%H1f �l^>1^C

J1D`g1^f%j`XfY�MJf+^%j,Bgf
%Kg%`D1fjK0f
1DK1f�D`DMKZ/f%KgoM^g1gf�%>DMD%Tf�1D01`f
`1Df+1DfG1DK1Jf01^f�%K0D0%g1Kfrjf1^G1KC
K1KTf Y#j01Jf `MHHg1f 01^f K1j1f �l^>1^C
J1D`g1^f M01^f 0D1f K1j1f �l^>1^J1D`g1^DKff
%j`f 01^f %GgDn1Kf �l^>1^`,B%9gf GMJJ1KTf
�g%gg01``1Kfoj^01Kf0D1f�%K0D0%g1KfnMKf
01Kf�%^g1D1Kf%j`>1o'BHgTf
Kf
g%HD1Kf`%>gf
J%K.f]�`f+H1D+gfrjfBM991K/f0%``f0D1f�MHH1f
01Kf �1K`,B1Kf rjf 1DK1^f �1^`OKHD,BG1Dgf
J%,BgT[f 
,Bf G%KKf JD^f G%jJf nM^`g1HH1K/f
0%``f 0%`f 0D1`J%Hf >1HDK>1Kf oD^0TZf �^f
H',B1HgTf�MJf`1Df`,BMKf`MfM9gf>1`gM^+1Kf
jK0f oD101^%j91^`g%K01KTf Y�%Krf >1oD``f
>1HDK>gf0%`f01^f�g%0gf%j,Bf0D1`1`f�%Hf7f
1>%Hfo1^f%H`f�',B`g1`fDJf�%gB%j`f`DgrgTZ

G%jJf 1DK1Jf %K01^1Kf �^gf %j9f 01^f  1Hgf
JO>HD,BfD`gTf�DK1f�g%0g/f01^1Kf�,BOKB1Dgf
1DK1Jf0D1f�DKK1f̂ %j+gTf�Kr'BHD>1f�,B^D9gC
`g1HH1 /̂f�j`DG1 /̂f�%H1^fjK0f�DH0B%j1^fB%gf
`D1frjf 1^G1KfDK`QD^D1^gTf�K0fKD^>1K0oMf
`MK`gfDKf
g%HD1KfH1+1KfJ1B^f�lK`gH1^fjK0f

Kg1HH1Ggj1HH1f7f%+1 /̂f jK0f0%`f D`gfoD101^f
0%`f %K01^1f �MJ/f 0D1f �g%0gn1^o%HgjK>f
GlJJ1^gf`D,BfKD,BgfjJf`D1TfY�D1fJ1D`g1Kf
�jHgj^`,B%991K01Kfoj^`,Bg1HKf%HH1DKfnM^f
`D,BfBDK/f01KKf1`f>D+gfG1DK1fGjHgj^1HH1f
K`C
gDgjgDMK/f0D1f�MJ`fGlK`gH1^D`,B1f�K1^>D1f
oD^GHD,Bf+lK01HKfol^01/fjJf`D1f01Kf�l^C

>1^Kf rj>'K>HD,Bf rjf J%,B1KZ/f `%>gf 01^f
�,B^D9g`g1HH1^f�D,MH%f�%>DMD%T
�1^f �D1+1KjK0nD1^rD>F'B^D>1/f 0jKGH1f

�%%^1/f `,Bo%^r1f �M^K+^DHH1/f D`gf 1DKf H1DC
01K`,B%9gHD,B1^f�MJC�1^91,Bg1 T̂f�H1D,BC
r1DgD>f>1BO^gf01^ff�^'>1^f01`f�^1JDMf�g^1C
>%/f 01`foD,BgD>`g1Kf Dg%HD1KD`,B1Kf�Dg1^%C
gj^Q^1D`1`/f rjf 01Kf +1G%KKg1`g1Kf �^DgDC
G1^Kf01^f�g%0gTf�^f>DK>fPLL6fnMKf�%^Df%Kf
01Kf �D+1 /̂f oMf 1^f `1Dg01Jf JDgf Gj^r1^f
�Kg1^+^1,BjK>f H1+g.f 
l^f ro1Df �%B^1f rM>f
1^fK%,Bf�j^DK/foMf1^f̀ 1DgfisPdf0D1f�1DgjK>f
01^f �j^DK1^f �j,BJ1``1f DKK1B%gTf Y
,Bf

B%+1f �MJf 0%J%H`f jK1K0HD,Bf n1^JD``gZ/f
`%>gf 1 T̂f Y�j^DKf D`gf >^M@%^gD>/f g^Mgr01Jf
9lBHg1fJD,BfoD1f1DKf+^%`DHD%KD`,B1^f
j@C
+%HH`QD1H1 /̂f01^fDJfG%Hg1Kf�j^MQ%f`QD1H1Kf
Jj``fjK0f`D,Bf`g'K0D>fK%,Bf�DMf01f�%K1DC
^Mf`1BKgTZf 
Jf�%B^fisisf`,B^D1+f�%>DMD%f
01Kf �%g`%,B1K^MJ%Kf Y�%f ,Dgg(f 01Df nDnDZf
RY�D1f �g%0gf 01^f �1+1K01KZSTf �`f B1D@g/f
o1^f�MJfn1^`g1B1KfoMHH1/fJl``1f0D1`1`f
�j,BfH1`1K/f0%`f%j9f�1jg`,BfDJf+g+f�1^C
H%>f1^`,B1DK1Kf`MHHTf
�1^f �MJ%Kf fD`gf 1DK1f 1^`,Blgg1^K01/f

0jKGH1f�1D`1f%+`1Dg`f01^f^MJ%KgD`D1^1K01Kf
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ÅÁÌ ¼½Ê ÄÁÒ½ÆÒ
ÒÍÅ ÄÁ½¾½ÊÆ
ÏÛä åÛàÖ åæáÞì� áÿìÛ×ÞÞ×ä ÄáÙÛåæÛÝâÓäæà×ä èáà Ã½ÁÆ½ Ò½ÁÌ ÒÍ ËÌ½Êº½Æ ìç å×Ûà� ¼×ä d� ÂÓß×å ºáàÖ
¾ÛÞß� Ô×Û Ö×ß éÛä ÖÓå ¾ÛÞß×ãçÛâß×àæ Óà ÖÛ× ¼ä×Úáäæ× äçàÖ çß ÖÛ× Ï×Þæ æäÓàåâáäæÛ×äæ ÚÓÔ×à�
Ï×àà éÛä âǌàÝæÞÛÕÚ çàÖ ìçè×äÞǈååÛÙ Øǌä Ã½ÁÆ½ Ò½ÁÌ ÒÍ ËÌ½Êº½Æ ÞÛ×Ø×äà� Ýǋàà×à ËÛ× åÛÕÚ×ä å×Ûà�
ÖÓåå éÛä ÓçÕÚ ÁÚä×ß Íàæ×äà×Úß×à Ú×ÞØ×à Ýǋàà×à� ½ÙÓÞ áÔ Ûà ËÚÓàÙÚÓÛ� ÄáàÖáà� Æ×é ÑáäÝ áÖ×ä
éá Ûßß×ä ËÛ× çàå ÔäÓçÕÚ×à ( Ûà ǌÔ×ä aa_ ÄǈàÖ×äà åÛàÖ éÛä Øǌä ËÛ× ÖÓ�

ÆáÌÛß×Ìá¼Û×�¼ÀÄ
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