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Ã±NPQ°µ°KN̄ ḠP̄PQ±­GL¶®K°·±N̄OGº±²µ¶KPNµPQRÂGNKG¶®±³¶®̄OQ̄O¾GN±¼Q±½K²µ°µ̧GµQ®KP·̄XG

Ç�ÈÉw�Êw{��u�zË{́µ­¶·±́PNKOGº±²µ¶KPNµPQRÁGN±¼Q±½K²µ°KOGµQ®KP·RÁGMKPQN¿±G¶µ́K²KQ±·̄Gº±²µ¶KPNµPQ̄ÁḠNQ±h
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OTLYX̀NbOefG̀LV̂TbXON]GNG\LVW\̀bG_XgǸeQGPGLXYh
MXfGWXOOT]GLX̂T̀eGLX\\YX̀LNbXì\jG\[VWKigNVG
bNWeĜV_TZX\OT\̀NkGNOcTLYXUNTOOXjlGcN_NmV\MXjG
nXÒǸVLLTLN\̀NmV\MXjolGZLTYep[VOOXjGNGqMT[TdNh
mV\MXjlGm̀TG\TT̀bV̀\̀bKV̀G\TbLVYVOOTYKGZLVW\̀Xbh
[VONiGTGMTYZ[VM\OT]ĜV_TZX\OT\̀NGT̂aVM̀TbGOVchG
V̀dX_TbTdTG\VM̀TLXGrstQG
uLV̂TbXONVĜV_TZX\OT\̀NGvGOTLYX̀NbOTGN[NGTLh

dXON_XUNTOOTG_XMLVZ[VOOTVGK\[TbNVlGbeZT[OVONVG
MT̀TLTdTGOXZLXb[VOTGOXG\ONwVONVGbVLTj̀OT\̀NGLVXh
[N_XUNNGKdLT_GNGnN[NoGYNONYN_XUNiGZT\[VW\̀bN]G
NOUNWVÒTbGbGLXYMXfGMTOMLV̀OTdTGbNWXĜV_TZX\OTh
\̀NQGuLV̂TbXONjGcTLYNLKì\jGOXGT\OTbVGcVWVLX[xh
OefG_XMTOTblGZTW_XMTOOefGXM̀TblGT̀LX\[VbefG\̀XOh
WXL̀TbGNGMTLZTLX̀NbOefGWTMKYVÒTbGryvHtQG
zX\̀Oe]GZTMX_X̀V[xĜV_TZX\OT\̀NGvGMT[NmV\̀hG

bVOOe]GZTMX_X̀V[xlGfXLXM̀VLN_KigN]G\̀VZVOxGbeh
ZT[OVONjGTWOTdTGN[NGdLKZZeG̀LV̂TbXON]ĜV_TZX\h
OT\̀NGbGLXYMXfGTZLVWV[VOOTdTGbNWXĜV_TZX\OT\̀NQG
zX\̀Oe]GZTMX_X̀V[xGWT[wVOĜèxGN_YVLNYeYlGNOh
V̀LZLV̀NLKVYeYGNGZLNdTWOeYGW[jGOTLYX[N_XUNNlG
m̀TGZT_bT[jV̀GN\ZT[x_TbX̀xGVdTGZLNGXdLVdNLTbXONNGG
NGcTLYNLTbXONNGNÒVdLX[xOT]GTUVOMNGr{lG|tQG
}ÒVdLX[xOe]GZTMX_X̀V[xĜV_TZX\OT\̀NGvG\bTWh

OXjGMT[NmV\̀bVOOXjGfXLXM̀VLN\̀NMXGKLTbOjG_XgNh
gVOOT\̀NGT̂aVM̀XlGZT[KmXVYXjGZK̀VYGXdLVdNLTbXONjG
OTLYNLTbXOOefGmX\̀OefGZTMX_X̀V[V]GZTGb\VYGLX\h
\YX̀LNbXVYeYGbNWXYĜV_TZX\OT\̀NG\GKmV̀TYGNfGT̀h
OT\ǸV[xOT]G_OXmNYT\̀NQG}ÒVdLX[xOe]GZTMX_X̀V[xG
N\ZT[x_KV̀\jGW[jG\TZT\̀Xb[VONjGT̂aVM̀TblGXOX[N_XG
WNOXYNMNGNGZTWWVLwMNGKZLXb[VOmV\MNfGLVpVON]GG
bGT̂[X\̀NGKZLXb[VONjĜV_TZX\OT\̀xiGr|lG~tQG
PbVWVONVGKMX_XOOefGZTOj̀N]GZT_bT[jV̀GZVLV]̀NG

T̀GTZN\X̀V[xOTdTGXOX[N_XĜV_TZX\OT\̀NGMGcTLYX[Nh
_TbXOOT]GYTWV[NGTUVOMNlGZLNdTWOT]GW[jGZLXM̀NmVh
\MTdTGZLNYVOVONjGbGK\[TbNjfGwV\̀MTdTGOTLYX̀NbOTh
dTGLVdK[NLTbXONjQG
PGT\OTbVGZLVW[XdXVYTdTGZTWfTWXG[VwǸGZLVWh

\̀Xb[VONVĜV_TZX\OT\̀NGMXMGYOTdTKLTbOVbT]G\N\̀Vh
YelGbGMT̀TLT]GOTLYX̀NbOeVG̀LV̂TbXONjGZT\[VWTbXh
V̀[xOTG̀LXO\cTLYNLKì\jGbGN_YVLNYeVGZTMX_X̀V[NQG
�XGZVLbTYGKLTbOVGcTLYNLKì\jGOTLYX̀NbOeVG

L̀V̂TbXONjlGN\̀TmONMXYNGMT̀TLefGjb[jì\jGcVWVh
LX[xOeVG_XMTOeGNGbVWTY\̀bVOOeVGWTMKYVÒelGLVdKh
[NLKigNVGLX_[NmOeVGbNWeĜV_TZX\OT\̀NQGuXMlG̀LVh
T̂bXONjGNOcTLYXUNTOOT]ĜV_TZX\OT\̀NGTZLVWV[jh
ì\jG�VWVLX[xOeYG_XMTOTYG�Gy~|h��GNGZTW_XMTOh
OeYNGXM̀XYNG��u��G�T\\NNGrylG{tlG̀LV̂TbXONjGcNh
_NmV\MT]Ĝ V_TZX\OT\̀NGvG�VWVLX[xOeYG_XMTOTYGG
�G�s{h��GNGZT\̀XOTb[VONjYNGSLXbǸV[x\̀bXG�T\h
\N]\MT]G�VWVLXUNNGr�lG�tlG̀LV̂TbXONjGZLTYep[VOh
OT]GNGqMT[TdNmV\MT]ĜV_TZX\OT\̀NGvG_XMTOTWX̀V[xh
\̀bTYGbGT̂[X\̀NGZLTYep[VOOT]ĜV_TZX\OT\̀NGNGTfhG
LXOeGTMLKwXigV]G\LVWeGrHlGItQG
�XGb̀TLTYGKLTbOVGT\KgV\̀b[jV̀\jGWVMTYZT_NUNjG

L̀V̂TbXON]GWTGKLTbOjGMTOMLV̀OefGK\[TbN]lGZTWWXh

igNf\jGMTÒLT[iGNGZLTbVLMVQGPGMXmV\̀bVGZLNYVLXG
YTwOTGZLNbV\̀NG̀LV̂TbXONVGOX[NmNjG\N\̀VYeGYTh
OǸTLNOdXG\T̂èN]ĜV_TZX\OT\̀NGW[jG���}}Gr{tG
[N̂TG̀LV̂TbXONVGT\OXgVONjG�S�G\LVW\̀bXYNGZLTh
ǸbTXbXLN]OT]G_XgǸeGNGMTÒLT[jG̀VfOT[TdNmV\MNfG
ZXLXYV̀LTbGrHtQG
�XG̀LV̀xVYGKLTbOVG̀LV̂TbXONjGZLVT̂LX_Kì\jGG

bGmX\̀OeVGZTMX_X̀V[NĜV_TZX\OT\̀NlGT̀LXwXigNVG
\̀VZVOxGNfGbeZT[OVONjQGPG_XbN\NYT\̀NGT̀GfXLXM̀VLXG
L̀V̂TbXONjGZTMX_X̀V[NGYTdK̀GNYV̀xĜNOXLOKiGcTLh
YKGnbeZT[OVOTGN[NGOVGbeZT[OVOTolGWT[VbKiGcTLYKG
nZLTUVÒGbeZT[OVONjoG[N̂TGOTLYNLTbXOOKiGpMX[KG
_OXmVON]Gr{lG|tQG
�XGmV̀bVL̀TYGKLTbOVGT\KgV\̀b[jV̀\jGXdLVdNLTh

bXONVGmX\̀OefGZTMX_X̀V[V]GbOK̀LNGMXwWTdTGbNWXG
V̂_TZX\OT\̀NGNGcTLYNLTbXONVGNÒVdLX[xOTdTGZTMXh
_X̀V[jĜV_TZX\OT\̀NGT̂aVM̀XGbGUV[TYQGuXMT]GZTWfTWG
\Td[X\KV̀\jG\G\KgV\̀bKigNYNGYV̀TWNMXYNGMT[NmVh
\̀bVOOT]GTUVOMNĜV_TZX\OT\̀NG\[TwOefG̀VfONmVh
\MNfG\N\̀VYGNGZT_bT[jV̀GKmǸebX̀xGMXMGOV_XbN\Nh
YeVlG̀XMGNGb_XNYT\bj_XOOeVGLN\MNGr~tQG
uXMNYGT̂LX_TYlG[TdNmV\MXjGUVZTmMXG�̀LV̂TbXh

ONVG�GmX\̀Oe]GZTMX_X̀V[xG�GTUVOMX�GT̂V\ZVmNbXh
V̀G̀LX\\NLKVYT\̀xGLV_K[x̀X̀TbGTUVOMNGWTGMTOMLV̀h
OefGOTLYX̀NbOefGT\OTbXON]lGm̀TGjb[jV̀\jGZLNOh
UNZNX[xOTGbXwOeYGW[jGZLXM̀NmV\MTdTGZLNYVOVONjG
bGOVc̀VdX_TbT]GT̀LX\[NQG
�XWXmXGMTYZ[VM\OT]GTUVOMNG V̂_TZX\OT\̀NG

OVc̀VdX_TbTdTGT̂aVM̀XGcTLYK[NLKV̀\jG\[VWKigNYG
T̂LX_TYQG
SK\̀xG_XWXOGT̂aVM̀G�l?W[jGMT̀TLTdTGTZLVWV[VOG

OX̂TLGbNWTbĜV_TZX\OT\̀NG

�G�G��ylG��lG�HlG�I�lG

dWVG�y?vGNOcTLYXUNTOOXjĜV_TZX\OT\̀x�G��GvGcN_Nh
mV\MXjĜV_TZX\OT\̀x�G�HGvGZLTYep[VOOXjĜV_TZX\h
OT\̀x�G�IGvGqMT[TdNmV\MXjĜV_TZX\OT\̀xQG
�[jGMXwWTdTGbNWXĜV_TZX\OT\̀NG��GTZLVWV[jV̀\jG

OX̂TLGmX\̀OefGZTMX_X̀V[V]ĜV_TZX\OT\̀NG

� �y �l l l l� � � ��� � � �� � G

_OXmVONjGMT̀TLefGOTLYNLTbXOeGbGWNXZX_TOVGr��GytQG
}ÒVdLX[xOe]GZTMX_X̀V[xĜV_TZX\OT\̀NGT̂aVM̀XG

TZLVWV[jV̀\jGOXGT\OTbVGXdLVdNLTbXONjGmX\̀OefG
ZTMX_X̀V[V]kG
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dWVG��GvGbV\TbT]GMTqccNUNVÒGbNWXĜV_TZX\OT\̀NG���G
 n��oGvGcKOMUNjGXdLVdNLTbXONjGmX\̀OefGZTMX_X̀V[V]G
bOK̀LNG\TT̀bV̀\̀bKigVdTGbNWXĜV_TZX\OT\̀NQG
�\T̂VOOT\̀xiG_XWXmNGjb[jV̀\jGOVT̂fTWNYT\̀xG

KmV̀XGT̀LX\[VbT]G\ZVUNcNMNGOVc̀VdX_TbefGT̂aVMh
T̀blGbM[imXjGOX[NmNVGXb̀TYX̀N_NLTbXOOefG\N\̀VYG
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XYZ[\]̂_̀a<b̂c_d]dèf̂gh̀ì<YZdĵgg[ìk<gb[bXg<
lmnoo<̀<YZ̀_[p]̂q_dgbr<h<msm<tuk<=k<vwF<
x̂ŷ _̀ <̂p[__dz<{[p[f̀<YẐpYd][e[̂b<̀gYd]r{d|

\[_̀ <̂d_bd]dèf̂ghdz<idp̂]̀<p]a<gbZXhbXZ̀Zd\[|
_̀a<bẐ}d\[_̀z<̀<Ydh[{[b̂]̂z<}̂{dY[g_dgb̀k<[<b[hq̂<
~dZi[]̀{d\[__ded<i[b̂i[b̀f̂ghded<[YY[Z[b[<p]a<
Z[gf̂b[<̀_b̂eZ[]r_dz<dĵ_h̀F<
<
����������������������������������������

�����������������������������������������������
m}̂gŶf̂_̀ <̂}̂{dY[g_dgb̀<d}�̂hbd\<_̂~b̂e[{d|

\dz<dbZ[g]̀<dgX�̂gb\]âbga<\<Xg]d\̀ac<i_dedXZd\|
_̂\ded<_dZi[b̀\_ded<ẐeX]̀Zd\[_̀ak<\<hdbdZdi<
bẐ}d\[_̀a<~dZìZX�bga<Z[{]̀f_�ì<ẐeX]abdZ[|
ì<̀<db_dgabga<h<Z[{_�i<\̀p[i<}̂{dY[g_dgb̀F<sZ̀<
�bdi<h[qp�z<d}�̂hbk<h[h<YZ[\̀]dk<YdpY[p[̂b<Ydp<
p̂zgb\̀ <̂gZ[{X<_̂ghd]rh̀c<_dZi[b̀\_�c<[hbd\k<fbd<
Xg]dq_âb<{[p[fX<hdiY]̂hg_dz<dĵ_h̀F<
�<d}�̂i<\̀p̂<_dZi[b̀\_X�<}[{X<d}̂gŶf̂_̀a<

}̂{dY[g_dgb̀<_̂~b̂e[{d\�c<d}�̂hbd\<idq_d<YẐp|
gb[\̀br<\<\̀p̂<g]̂pX��̀ c<XZd\_̂z�<
�<~̂p̂Z[]r_�̂<{[hd_�k<Xgb[_[\]̀\[��̀ <̂d}a|

{[b̂]r_�̂<bẐ}d\[_̀a<\<dbp̂]r_�c<d}][gbac<}̂{|
dY[g_dgb̀�<
�<Ydp{[hd__�̂<[hb�<̀<\̂pdigb\̂__�̂<pdhXî_|

b�k<hd_hẐb̀{̀ZX��̀ <̂bẐ}d\[_̀a<̀<YZdĵpXZ�<̀c<
\�Yd]_̂_̀a�<
�<dbZ[g]̂\�̂<gb[_p[Zb�<̀<îbdp̀f̂gh̀ <̂pdhX|

î_b��<
�<hdZYdZ[b̀\_�̂<_dZi[b̀\_�̂<pdhXî_b�<dZ|

e[_̀{[j̀zF<
�[hdz<c[Z[hb̂Z<ẐeX]̀Zd\[_̀a<YZ̀\dp̀b<h<bd|

iXk<fbd<bẐ}d\[_̀a<̀_~dZi[j̀d__dzk<~̀ {̀f̂ghdzk<
YZdi�y]̂__dz< <̀�hd]dèf̂ghdz<}̂{dY[g_dgb̀<
~dZìZX�bga<_̂{[\̀g̀id<pZXe<db<pZXe[<̀<̀{_[|
f[]r_d<_̂<dZ̀ _̂b̀Zd\[_�<_[<gd\îgb_X�<hd]̀f̂|
gb\̂__X�<dĵ_hXF< bd<d}gbdab̂]rgb\d<bẐ}X̂b<̀c<
Ydg]̂pX��̂z<g̀gb̂i[b̀{[j̀ <̀̀<~dZi[]̀{[j̀ F̀<<
�Ẑ}d\[_̀a<̀_~dZi[j̀d__dz<}̂{dY[g_dgb̀<d}�|
ĥbd\<_̂~b̂e[{d\dz<dbZ[g]̀<\<ŶZ\X�<df̂Ẑpr<dYẐ|
p̂]a�bga<{[hd_dp[b̂]rgb\di<\<d}][gb̀<}̂{dY[g_d|
gb̀<nooF<
¡̂ p̂Z[]r_�z<{[hd_<¢<u£¤|¡l<Xgb[_[\]̀\[̂b<d}a|

{[__dgbr<gX}�̂hbd\<noo<d}̂gŶf̀\[br<{[�̀ bX<̀_~dZ|
i[j̀ <̀̀<Xgbdzf̀\d̂<~X_hj̀d_̀Zd\[_̀ <̂lmnoo<tuwF<
¥]a<YZ[hb̀f̂ghdz<Ẑ[]̀{[j̀ <̀Yd]dq̂_̀z<{[hd_[<
¡¦� n<xdgg̀ <̀Xb\̂Zqp̂_�<bẐ}d\[_̀a<Yd<d}̂gŶ|
f̂_̀�<}̂{dY[g_dgb̀<lmnoo<t£wk<[<b[hq̂<îbdp̀f̂|
gh̀z<pdhXî_bk<Ẑe][î_b̀ZX��̀ z<YdZapdh<dĵ_h̀<
Ydh[{[b̂]a<gdgbda_̀a<b̂c_̀f̂ghdz<{[�̀ b�<̀_~dZ|
i[j̀ <̀̀<XZd\_a<}̂{dY[g_dgb̀<lmnoo<tvwF<
§h[{[__�̂<pdhXî_b�<~dZìZX�b<gd\dhXY|

_dgbr<d}a{[b̂]r_�c<bẐ}d\[_̀zk<\h]�f[��̀ c�<
�<dZe[_̀{[j̀�<g̀gb̂i�<XYZ[\]̂_̀a<̀_~dZi[|

j̀d__dz<}̂{dY[g_dgbr��<
�<Ẑ[]̀{[j̀�<b̂c_̀f̂gh̀c<̀<YZdeZ[ii_�c<îZ<

{[�̀ b��<

�<d}̂gŶf̂_̀ <̂hd_bZd]a<pdgbXY[<̀<ẐègbZ[j̀ <̀
gd}�b̀z<}̂{dY[g_dgb̀�<
�<YZd\̂p̂_̀ <̂ẐeX]aZ_dz<dĵ_h̀<gdgbda_̀a<{[|

�̀ �̂__dgb̀F<
¦<bdfh̀<{Ẑ_̀a<Ydg]̂pX��̂z<~dZi[]̀{[j̀ <̀p[_|<

_�̂<bẐ}d\[_̀a<a\]a�bga<_[̀}d]̂ <̂gbZXhbXZ̀Zd\[_|
_�ì<̀ <dZ̀ _̂b̀Zd\[__�ì<_[<hd]̀f̂gb\̂__X�<
dĵ_hXF<�<f[gb_dgb̀k<̈ b̂dp̀h[<¡¦� n<xdgg̀ <̀YZa|
id<\\dp̀b<Ydh[{[b̂]r<gdgbda_̀a<{[�̀ b�k<_dZìZd|
\[__�z<db_dg̀b̂]r_d<ì_̀i[]r_d<pdYXgb̀ided<
XZd\_a<tvwF< bd<Yd{\d]âb<Z[ggi[bZ̀\[br<bẐ}d\[_̀a<
_̀~dZi[j̀d__dz<}̂{dY[g_dgb̀<h[h<dg_d\X<p]a<~dZ|
ìZd\[_̀a<_[}dZ[<f[gb_�c<Ydh[{[b̂]̂z<©8ª<p[__ded<
\̀p[<}̂{dY[g_dgb̀F<
¡̀ {̀f̂gh[a<}̂{dY[g_dgbr<d}�̂hbd\<_̂~b̂e[{d\dz<

dbZ[g]̀<ẐeX]̀ZX̂bga<{[hd_dp[b̂]rgb\di<d<}̂{dY[g|
_dgb̀<d}�̂hbd\<� nF<
¡̂ p̂Z[]r_�z<{[hd_<¢<«>v|¡l<Xgb[_[\]̀\[̂b<

bẐ}d\[_̀a<Yd<{[�̀ b̂<d}�̂hbd\<� n<db<[hbd\<_̂{[|
hd__ded<\îy[b̂]rgb\[<̀<\\dp̀b<YZdĵpXZX<h[b̂ed|
Z̀Zd\[_̀a<d}�̂hbd\<Yd<XZd\_�<Ydb̂_j̀[]r_dz<dY[g|<
_dgb̀<t«wF<sdZapdh<h[b̂edZ̀Zd\[_̀a<̀<hZ̀b̂Z̀ <̀db|
_̂ĝ_̀a<d}�̂hbd\<h<h[b̂edZ̀ai<dY[g_dgb̀<dYẐp̂|
]̂_�<Ydgb[_d\]̂_̀ î<sZ[\̀b̂]rgb\[<xdgg̀zghdz<
¡̂ p̂Z[j̀ <̀t£wF<
�<Z[ih[c<~̀ {̀f̂ghdz<}̂{dY[g_dgb̀<~dZìZX|

�bga<bẐ}d\[_̀ak<g\a{[__�̂�<
�<g<̀_q̂_̂Z_d|b̂c_̀f̂ghdz<XhẐY]̂__dgbr�<d}�|

ĥb[�<
�<dZe[_̀{[j̀ ẑ<dcZ[_�<̀<YZdYXgh_ded<Ẑq̀i[�<
�<YZ̀î_̂_̀ î<b̂c_̀f̂gh̀c<gẐpgb\<dcZ[_�<̀<_[}|<

]�p̂_̀a�<
�<d}̂gŶf̂_̀ î<edbd\_dgb̀<ŶZgd_[][<h<Ẑ[è|

Zd\[_̀�<_[<XeZd{�F<
�<db]̀f̀ <̂db<bẐ}d\[_̀z<̀_~dZi[j̀d__dz<}̂{|

dY[g_dgb̀k<p[__�̂<bẐ}d\[_̀ak<h[h<YZ[\̀]dk<̀î�b<
dỲg[b̂]r_�z<c[Z[hb̂Z<̀<_̂<gdYZd\dqp[�bga<~dZ|
i[]̀{d\[__dz<îbdp̀hdz<Z[gf̂b[<̀bded\ded<Ydh[|
{[b̂]aF<�̂i<_̂<î_̂ <̂}d]rỳ _gb\d<̀{<_̀c<pdYXgh[|
b̂<YẐd}Z[{d\[_̀ <̂\<YZd\̂Zâi�̂<Xg]d\̀a<̀<hd]̀|
f̂gb\̂__�̂<Ydh[{[b̂]̀k<_[YZ̀îZ<f̂Ẑ{<pd]�<Ẑ[|
]̀{d\[__�c<îZdYZ̀ab̀z<̀]̀<gddb\̂bgb\̀ <̂Xgb[|
_d\]̂__dz<h[b̂edZ̀ <̀d}�̂hb[F<
sZdi�y]̂__[a<}̂{dY[g_dgbr<_̂~b̂e[{d\�c<d}�̂h|

bd\<Ẑe][î_b̀ZX̂bga<¡̂p̂Z[]r_�i<{[hd_di<¢<uuv|¡l<
<̀Ydp{[hd__�ì<[hb[ì<xdgb̂c_[p{dZ[<t=wF<n<msm<
db_dgabga<d}�̂hb�<pd}�f̀k<bZ[_gYdZb̀Zd\h̀k<ŶẐ|
Z[}dbh̀<̀<cZ[_̂_̀a<Xe]̂\dpdZdpd\k<�hgY]X[b[j̀a<
hdbdZ�c<g\a{[_[<g<Yd\�ŷ__dz<dY[g_dgbr�F<
�Ẑ}d\[_̀a<YZdi�y]̂__dz<}̂{dY[g_dgb̀<dc\[|

b�\[�b�<
�<_[p̂q_dgbr<̀<b̂c_̀f̂ghd̂<gdgbda_̀ <̂d}dZX|

pd\[_̀a�<
�<gd}]�p̂_̀ <̂b̂c_d]dèf̂gh̀c<Ẑe][î_bd\�<
�<~X_hj̀d_̀Zd\[_̀ <̂g̀gb̂i<YZdb̀\d[\[Z̀z_dz<

{[�̀ b��<
�<Ydpedbd\hX<̀<[bb̂gb[j̀�<ŶZgd_[][�<
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eGZLTbVWVONVGZLTN_bTW\̀bVOOTdTGMTÒLT[fGNGgM\hG
ZVL̀N_QG
i\T̂VOOT\̀jkG̀LV̂TbXON]GZLTYlm[VOOT]ĜV_h

TZX\OT\̀NGfb[fV̀\fGNnG̀V\OXfG\bf_jG\GXb̀TYX̀N_Nh
LTbXOOlYNG\N\̀VYXYNGKZLXb[VONfG̀VnOT[TdNoVh
\MNYNGZLTUV\\XYNGpRqrGsStQGuXLKmVONVGcKOMUNh
TONLTbXONfGRqrGsSvGbG̀TYGoN\[VGbGLV_K[j̀X̀VGMNh
V̂LbT_WV]\̀bNfvGYTwV̀GOVZT\LVW\̀bVOOTGZLNbV\̀NG
MGXbXLN]OT]G\ǸKXUNNvGòTGZTWoVLMNbXV̀GOVT̂nTh
WNYT\̀jGKoV̀XGYVwWN\UNZ[NOXLOlnG\bf_V]GZLNG
cTLYNLTbXONNG\N\̀VYlG̀LV̂TbXON]QG
qG̀ToMNG_LVONfGMTYZ[VM\OT]GTUVOMNG̀LV̂TbXONfG

ZLTYlm[VOOT]ĜV_TZX\OT\̀NGYTdK̀Ĝl̀jGZLVW\̀Xbh
[VOlGbGbNWVGoX\̀OlnGZTMX_X̀V[V]vGnXLXM̀VLN_KkxNnG
KLTbVOjĜV_XbXLN]OT]GgM\Z[KX̀XUNNvG\̀VZVOjG\TT̀h
bV̀\̀bNfGK\̀XOTb[VOOlYGOTLYXYGNGLV_K[j̀X̀lGMTOh
L̀T[jOlnGYVLTZLNf̀N]QG
yMT[TdNoV\MXfĜV_TZX\OT\̀jGOVc̀VdX_TblnGT̂ah

VM̀TbGTZLVWV[fV̀\fG̀LV̂TbXONfYNG_XMTOTWX̀V[j\̀bXG
bGT̂[X\̀NGTnLXOlGTMLKwXkxV]G\LVWlGz{|QG}XOOlVG
L̀V̂TbXONfGOXZLXb[VOlGOXGZLVWT̀bLXxVONVGNGYNh
ONYN_XUNkGOVdX̀NbOTdTGbT_WV]\̀bNfGZLTN_bTWh
\̀bVOOT]GWVf̀V[jOT\̀NGOXGTMLKwXkxKkG\LVWKQG
~GoN\[KGM[koVblnG̀LV̂TbXON]GT̀OT\f̀\f�G
eG\T̂[kWVONVGOTLYX̀NbTbGbl̂LT\TbGNG\̂LT\TbG

_XdLf_OfkxNnGbVxV\̀b�G
eGZLVWT̀bLXxVONVGXbXLN]OlnGLX_[NbTbGOVc̀NGG

NGOVc̀VZLTWKM̀Tb�G
eGTLdXON_XUNfGgMT[TdNoV\MTdTGYTOǸTLNOdX�G
eGblZT[OVONVGYVLTZLNf̀N]GZTG\ONwVONkGgMTh

[TdNoV\MNnGLN\MTbQG
yMT[TdNoV\MXfĜV_TZX\OT\̀jG̀V\OTG\bf_XOXG\GZLThG

Ylm[VOOT]ĜV_TZX\OT\̀jkvGZT\MT[jMKGMLKZOlVGXbXh
LNNGOXGiSiGZLXM̀NoV\MNGb\VdWXG\TZLTbTwWXk̀\fG
gMT[TdNoV\MNYGKxVL̂TYQGỳTGT̂\̀Tf̀V[j\̀bTGWT[wOTG
KoǸlbX̀j\fGZLNGcTLYNLTbXONNG\N\̀VYlG̀LV̂TbXON]G
NGZT\[VWKkxV]GXdLVdXUNNGoX\̀OlnGZTMX_X̀V[V]QG
}[fGT̂V\ZVoVONfGbT_YTwOT\̀NGMTYZ[VM\OT]GTUVOh

MNĜV_TZX\OT\̀NGOVc̀VdX_TbTdTGT̂aVM̀XGZLVW[XdXV̀\fG
LX\\YX̀LNbX̀jG̀LV̂TbXONfĜV_TZX\OT\̀NGMXMGKONcNh
UNLTbXOOl]GOX̂TLGK\[TbN]vGMXwWTVGN_GMT̀TLln�G
eGT̀OT\Ǹ\fGMGMTOMLV̀OTYKGbNWKĜV_TZX\OT\̀N�G
eGZLNYVONYTGMGMTOMLV̀OTYKGT̂aVM̀KG\GKoV̀TYG

VdTG\̀X̀K\X�G
eGWTZK\MXV̀GZLTbVLMKGNGMT[NoV\̀bVOOKkGNÒVLh

ZLV̀XUNkQG
sXMTVGZLVW\̀Xb[VONVG̀LV̂TbXON]Gfb[fV̀\fGOVT̂h

nTWNYlYGg̀XZTYGZVLVnTWXGT̀GOTLYX̀NbOTdTGTZN\Xh
ONfĜV_TZX\OT\̀NGMG\N\̀VYVGoX\̀OlnGZTMX_X̀V[V]G���vG
cTLYNLKVYlnGZTGMXwWTYKGbNWKĜV_TZX\OT\̀NQGG
G
�����������������������������������������

������������������������������
qN\̀VYXGoX\̀OlnGZTMX_X̀V[V]ĜV_TZX\OT\̀NGZLVWhG

OX_OXoVOXGW[fGcTLYX[N_XUNNGblZT[OVONfGOTLYXh
ǸbOlnG̀LV̂TbXON]GNGT̂V\ZVoVONfGbT_YTwOT\̀NG

MT[NoV\̀bVOOT]GTUVOMNGKLTbOfG_XxNxVOOT\̀NGT̂ah
VM̀XGOVc̀VdX_TbT]GT̀LX\[NQGSLNGVVGcTLYNLTbXONNG
bGLX̂T̀VGN\ZT[j_Kk̀\fG\[VWKkxNVGZLNOUNZlQG
SLVwWVGGb\VdTvGG<A7@8C=9<8F??A���:A9:;<<A�C�QGG

~XwWl]GoX\̀Ol]GZTMX_X̀V[jGWT[wVOĜl̀jG\bf_XOGG
\GMTOMLV̀OlYG̀LV̂TbXONVYGOTLYX̀NbOTdTGWTMKh
YVÒXG[N̂TG\GVdTG[TdNoV\MNGT̂T\OTbXOOT]G\TbTh
MKZOT\̀jkQGsXMT]GZTWnTWGT̂V\ZVoNbXV̀G̀LX\\NLKVh
YT\̀jGTUVOMNGNGZT_bT[fV̀GN\ZT[j_TbX̀jGVVGLV_K[jh
X̀̀lGZLNGb_XNYTWV]\̀bNNG\GLVdK[f̀TLXYNGzIvG vG¡¢|QG
P̀TLlYGZLNOUNZTYGfb[fV̀\fG=D@;7=@A�C�?=?67A£

9;7F;@A�C�QG¤OXoVONfGZTMX_X̀V[V]GWT[wOlGTZLVh
WV[f̀j\fGOXGT\OTbVGT̂aVM̀NbOlnGWXOOln�GLV_K[j̀Xh
T̀bGZLTbVLTMvGXKWǸTbvGWNXdOT\̀NMvGwKLOX[TbGgM\h
Z[KX̀XUNNGNGWXOOlnGXb̀TYX̀N_NLTbXOOlnG\N\̀VYG
YTOǸTLNOdXQG
sLV̀jNYGZLNOUNZTYGfb[fV̀\fG<A7@=7�;@A�C�QG

}[fGT̂V\ZVoVONfG\TZT\̀XbNYT\̀NGoX\̀OlVGZTMX_X̀Vh
[NGZLNbTWf̀\fGMĜV_LX_YVLOT]GmMX[VG_OXoVON]vGMXMG
ZLXbN[TvGbGWNXZX_TOVGz¢�G¡|vGdWVG_OXoVONVG¡G\TT̀bV̀h
\̀bKV̀GZT[OTYKGblZT[OVONkG̀LV̂TbXON]vGXG_OXoVh
ONVG¢GeGNnGOVblZT[OVONkQG
uXMTOVUvG\N\̀VYXGZTMX_X̀V[V]GWT[wOXGT̂[XWX̀jG

8¥7;¥=7�;@A�C�¦vG̀QGVQGWTZK\MX̀jGT̂aVWNOVONVGoX\̀hG
OlnGZTMX_X̀V[V]GbOK̀LNGTWOTdTGbNWXĜV_TZX\OT\̀NG
NGNnGWX[jOV]mKkGXdLVdXUNkGZLNGLX\oV̀VGNÒVh
dLX[jOTdTGZTMX_X̀V[fĜV_TZX\OT\̀NGT̂aVM̀XQG
rMX_XOOlVGZLNOUNZlG\TT̀bV̀\̀bKk̀GZTWnTWXYvG

N\ZT[j_KVYlYGbG\KxV\̀bKkxNnGYV̀TWNMXnGMT[Nh
oV\̀bVOOT]GTUVOMNĜV_TZX\OT\̀NG\[TwOlnG̀VnONh
oV\MNnGNGNOcTLYXUNTOOlnG\N\̀VYGz vG¡¡|QG
PG\TT̀bV̀\̀bNNG\GZLNOf̀T]GbGLX̂T̀VGM[X\\NcNh

MXUNV]GblWV[fk̀\fG{GbNWXĜV_TZX\OT\̀N�GNOcTLh
YXUNTOOXfvGcN_NoV\MXfvGZLTYlm[VOOXfGNGgMT[TdNh
oV\MXfQG}[fGMXwWTdTGbNWXĜV_TZX\OT\̀NGcTLYNLKh
V̀\fG\T̂\̀bVOOl]GOX̂TLGoX\̀OlnGZTMX_X̀V[V]G���vG
T̀LXwXkxNnG\̀VZVOjGblZT[OVONfG\TT̀bV̀\̀bKkh
xNnG̀LV̂TbXON]QG
}[fGNOcTLYXUNTOOT]ĜV_TZX\OT\̀NGoX\̀OlVGZTh

MX_X̀V[NGcTLYNLKk̀\fGOXGT\OTbVG_XMTOTWX̀V[j\̀bXG
bGT̂[X\̀NĜV_TZX\OT\̀NG~§§GNGOTLYX̀NbOlnGWTMKh
YVÒTbG̈qsy~G©T\\NNGz¡vGIvGª|QG~G̀XMNYGZTMX_X̀Vh
[fYGT̀OT\f̀\fvGbGoX\̀OT\̀NvGZTMX_X̀V[NGLVX[N_XUNNG
T̂f_X̀V[jOlnGYVLG_XxǸlGNOcTLYXUNNvGTLdXON_Xh
UNTOOT]G_LV[T\̀NG\N\̀VYlGKZLXb[VONfGNOcTLYXUNh
TOOT]ĜV_TZX\OT\̀jkGNG̀VnONoV\MT]G_XxNxVOOT\̀NG
NOcTLYXUNTOOlnGNG̀VnOT[TdNoV\MNnG\N\̀VYQG
}[fGcN_NoV\MT]ĜV_TZX\OT\̀NGN\ZT[j_Kk̀\fGZTh

MX_X̀V[NvGT\OTbXOOlVGOXG̀LV̂TbXONfnG_XMTOTWX̀V[jh
\̀bXGTĜV_TZX\OT\̀NGT̂aVM̀TbG̀TZ[NbOThgOVLdV̀NoV\hG
MTdTGMTYZ[VM\XGNGXÒǸVLLTLN\̀NoV\MT]G_XxNxVOh
OT\̀NGz«vG¬|QGiONGYTdK̀GnXLXM̀VLN_TbX̀jGNOwVOVLOTh
V̀nONoV\MKkGKMLVZ[VOOT\̀jGT̂aVM̀XvGTLdXON_XUNkG
TnLXOlGNGZLTZK\MOTdTGLVwNYXvGXG̀XMwVGdT̀TbOT\̀jG
ZVL\TOX[XGMGLVXdNLTbXONkGOXGKdLT_lQG
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XYZ<[\]̂_̀ Yabb]c<dae][fgb]ghi<jfghb_a<[]k
lfefhaYi<m]\̂i\nohgZ<bf<]gb]pa<h\ad]pfbic<efl]k
b]qfhaYrghpf<]<[\]̂_̀ Yabb]c<dae][fgb]ghi<][fgk
b_s<[\]iep]qghpabb_s<]dtalh]p<u=vF<w<is<jigYa<
[]lfefhaYi<daefpf\icb]c<xlg[Ynfhfyiiz<hasbijak
gl]{]<g]gh]ZbiZ<]d]\nq]pfbiZ<i<p_[]YbabiZ<̂ak
\][\iZhic<[\]iep]qghpabb]{]<l]bh\]YZF<
XYZ<xl]Y]{ijagl]c<dae][fgb]ghi<ig[]YrenohgZ<

[]lfefhaYiz<]h\f|fo}ia<g]dYoqabia<b]\̂fhip]p<
p]eqacghpiZ<bf<]l\n|fo}no<g\aqnz<]hgnhghpia<
fpf\icb_s<p_d\]g]p<i<\feYip]pz<f<hfl|a<xmmalk
hipb]ghr<xl]Y]{ijagl]{]<̂]bih]\ib{f<u~z<�vF<
�fghb_a<[]lfefhaYi<lf|q]{]<piqf<dae][fgb]ghi<

f{\a{i\nohgZ<p<g]]hpahghpno}ic<nl\n[babb_c<
[]lfefhaYr�<

� �� �z z z z8 8 8 8 8/� �� � �� �
<<<<<<<<<<<<<<<<<<<<<<

���<

{qa<�84�<[]lfefhaYr<8k{]<piqf<dae][fgb]ghi�<�8���<�<
mnblyiZ<f{\a{i\]pfbiZ<jfghb_s<[]lfefhaYac<qfbk
b]{]<piqfF<
w<\aenYrhfha<m]\̂i\nahgZ<bfd]\<[]lfefhaYac�<

���z<��z<�=z<�~�z<

l]h]\_c<ig[]YrenahgZ<bf<gYaqno}â<xhf[a<qYZ<\fgk
jahf<ibha{\fYrb]{]<[]lfefhaYZ<dae][fgb]ghi<]dtalhfF<
�flî<]d\fe]̂z<gighâf<jfghb_s<[]lfefhaYac<

]dag[ajipfah<[a\as]q<]h<\fe\]ebabb_s<b]\̂fhipk
b_s<h\ad]pfbic<l<m]\̂fYie]pfbb]c<i<g][]ghfpî]c<
]yabla<n\]pbZ<dae][fgb]ghi<bamha{fe]p]{]<]dtalhfz<
g]s\fbZZ<[\i<xh]̂<gpZer<g<]h\fgYap]c<g[ayimil]c<<
i<\a{nYZh]\b]c<dfe]cF<
<
��������������� ¡¢���£��¤���¡�¥��¦¡�§

�̈�©��© ���¡ª ¡¢���«�¢���¦¬¡¥ ��
­m]\̂i\]pfbbfZ<gighâf<[]lfefhaYac<[]<piqf̂<

dae][fgb]ghi<��z4��z4�=z4�~<[]ep]YZah<[a\achi<l<m]\k
f̂Yie]pfbb]c<[]ghfb]pla<efqfji<ibha{\fYrb]c<
]yabli<n\]pbZ<dae][fgb]ghi<bamha{fe]p]{]<]dtalhfF<
®bha{\fYrb_c<[]lfefhaYr<dae][fgb]ghi<]dtalhf<
�̄°�<][\aqaYZahgZ<lfl<pepàabbfZ<f{\a{fyiZ<[]lfk
efhaYac<]hqaYrb_s<piq]p<dae][fgb]ghi�<
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{qa<�8<�<[]lfefhaYr<8k{]<piqf<dae][fgb]ghi�<

~

�

�F8
8

±
�

�³ <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<�=�<

wag]p_a<l]xmmiyiabh_<̂]{nh<][\aqaYZhrgZ<xlgk
[a\hb_̂ <̂ah]q]̂z<bf<]gb]pa<fbfYief<]h\fgYap_s<
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bfYrb]{]<bfebfjabiZ<i<]h\fgYap]c<g[ayimiliF<�flz<
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·f|q_c<[]lfefhaYr<�8<m]\̂i\nahgZ<bf<]gb]pa<
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�<]d]gb]p_pfhr<n[\fpYabjaglia<\àabiZ<p<]dk
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dae][fgb]ghiz<[\aqghfpYabb]c<\fbaaF<
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XYZ[\<Y]̂_̀[a<\<ZX\ba_[<cdd_̀[\eXYZ[f<ghiaej_Xk
l_Z̀\m<i_n_X\oF<
pjq<i_n_X\q<g̀araXXYo<hiY]j_st<hi_ujYb_X<

dYisaj\rYeaXXto<hYumYuv<YZXYeaXXto<Xa<\ZhYjfrYk
eaX\\<Z\Z[_st<laZ[Xtm<hỲara[_j_o<]_rYhaZXYZ[\<<
\<\m<awi_w\iYeaX\\<e<\X[_wiajfXto<hỲara[_jfF<xe_k
u_X<_u\Xto<[_is\XYjYw\l_Z̀\o<ahhaia[v<hYreYjqyk
z\o<gZ[iaX\[f<X_YuXYrXalXYZ[f<[ià[YeỲ<̀jyl_etm<
hYXq[\o<\<Y]_Zh_l\[f<ZYwjaZYeaXXYZ[f<XYisa[\eXtm<
[i_]YeaX\ov<hỲara[_j_o<\<i_rgjf[a[Ye<Y{_X̀\F<
x<ias̀am<ia]Y[t<ZdYis\iYeaXa<Z\Z[_sa<laZ[k

Xtm<hỲara[_j_o<]_rYhaZXYZ[\<|8}v<Y[iabayz\m<
Z[_h_Xf<ethYjX_X\q<[i_]YeaX\o<hY<̀abuYsg<e\ug<
]_rYhaZXYZ[\v<\<hi_ujYb_X<s_maX\rs<\m<awi_w\iYk
eaX\q<e<g̀ighX_XXt_<hỲara[_j\<~8F<�a<YZXYe_<g̀ak
raXXtm<hỲara[_j_o<iaria]Y[aXa<sa[_sa[\l_Z̀aq<
sYu_jf<iaZl_[a<\X[_wiajfXYwY<hỲara[_jq<]_rYhaZk
XYZ[\<Y]̂_̀[a<����v<hYreYjqyzaq<hYjgla[f<̀Yj\k
l_Z[e_XXgy<Y{_X̀g<giYeXq<]_rYhaZXYZ[\<Z<gl_[Ys<
Y[iaZj_eYo<Zh_{\d\̀\<X_d[_warYetm<Y]̂_̀[YeF<
�ZY]Y_<eX\saX\_<gu_j_XY<<YX[YjYw\l_Z̀Yo<<sYk<

u_j\v<̀Y[Yiaq<\ZhYjfrg_[Zq<e<ia]Y[_<̀à<\XZ[igk
s_X[<\X[_wia{\\<XYisa[\eXtm<[i_]YeaX\ov<laZ[k
Xtm<hỲara[_j_o<\<i_rgjf[a[Ye<\m<awi_w\iYeaX\qF<
�ỲaraXYv<l[Y<YX[YjYw\l_Z̀aq<sYu_jf<Y]_Zh_l\eak
_[<jYw\l_Z̀gy<\<dYisajfXgy<ZeqrXYZ[f<eZ_m<c[ak
hYe<Y{_X̀\<]_rYhaZXYZ[\v<[iaZZ\ig_sYZ[f<i_rgjfk
[a[Ye<uY<XYisa[\eXtm<\Z[YlX\̀Ye<\<eYrsYbXYZ[f<
ZYes_Z[XYwY<aXaj\ra<iarj\lXtm<e\uYe<]_rYhaZXYk
Z[\<e<ias̀am<_u\XYo<Z[ig̀[gitF<
�i_ujYb_XXto<hYumYu<X_<hYus_Xq_[<XYisa[\ek

Xto<̀YX[iYjfv<a<uYhYjXq_[<_wYv<Y]_Zh_l\eaq<̀Yj\l_k
Z[e_XXY_<hi_uZ[aej_X\_<ZYZ[YqX\q< Ỳshj_̀ZXYo<
]_rYhaZXYZ[\<Y]̂_̀[a<\<ZYruaeaq<YZXYeg<ujq<aXaj\ra<
u\Xas\̀\v<ZYhYZ[aej_X\q<Y]̂_̀[Ye<\<hYuu_ib̀\<
hi\Xq[\q<ghiaej_Xl_Z̀\m<i_n_X\oF<�_rgjf[a[t<iak
]Y[t<sYwg[<]t[f<\ZhYjfrYeaXt<hi\<iaria]Y[̀_<<
\<ZYe_in_XZ[eYeaX\\<Z\Z[_s<ghiaej_X\q<]_rYhaZk
XYZ[fy<Xa<hi_uhi\q[\qm<X_d[_warYeYo<Y[iaZj\v<<
a<[àb_<hi\<ZYruaX\\<ae[Ysa[\r\iYeaXXtm<Zi_uZ[e<
Y{_X̀\<giYeXq<]_rYhaZXYZ[\<Y]̂_̀[YeF<
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�F<�<]_rYhaZXYZ[\<Y]̂_̀[Ye<[Yhj\eXYkcX_iw_[\l_Z̀YwY<
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YXXYo<\XdiaZ[ig̀[git<�YZZ\oZ̀Yo<�_u_ia{\\�<hi\̀ar<
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