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STUVWXYZ[\]V̂_WÛ V̀ỲZab
cdef_VWZg̀hi_g̀VWjXaYkTWb
UTaVYWUVW STUVWXYZ[\]V
_̂WUklTŶg̀[VYk̀T]haWUiẐb
h_djTmVY[V_̂hVŴ T̀Y[in̂ef_V
oŶTg̀VmiV_mh̀ZacdaWXiTYepW
UVYqg̀lTWdVŶg̀T]hXrWWVW
_̂VsVY[V̀YhTa]hYVhVWet̂ d_mh
Tag̀tYXYTWXaWdVWjmV_UVWVW
uâXViXYZ[\]VdV̀Za]hsnYb
Xn[[VWefTkadV̀rYVWmVb
n̂WUVŶv_VYVWbaWUqg̀_iUb
UYŵVWVYXYTWXaWdVW n̂l_V
tYXYTWXaWdVWTWxiahdVyẐ V̂W
z{VWVWaWU|YhVY_VW}jtYXYTWb
XaWdVWUVYvVYsVWaWUuâb
XViŴnl_VTag̀f_TmVhV̂[Vib
i_hâeuVU_XT[VWhVjU_VUVW
~iŵ _̂dXV_ĥbaWUtiVXhYni�hb
T̀â T̀ihmVV_W�â V̂WjXrWWVW
\nhVWk_ViiVmVW]TiîSTUVWb
XYZ[\]VTâir̂VWe
SVWW�VUng̀ V_WfTaVYb

ĝ̀[VYkmV̂hV̀hjdV̀VWl_Y_W
UVY�VdViW_g̀h[V̀YsnWuâb
XViXYZ[\]VWTâe�_VŶhViiĥ_g̀
U_V~YTdVjnmV̂ _̂g̀ W_g̀ha[

V_WVWqg̀TUVWnUVYV_WVtYb
XYTWXaWdUV̂ uâXVîjUVY
vVYsVWnUVYUVY�ViVWXVYV̂\e
�Wng̀VẀ TWUVihe�ViVdVWhi_g̀
XrWWVWmV_̂hTYXVW�YZ[\]VW
uâXVi]T̂VYY_̂̂VVWĥhV̀VWjU_V
kat_WmiahaWdVW_[ uâXVi
yẁYVWaWUywŶVg̀ m̂_̂Tg̀h
Sng̀VWfTaVŶg̀[VYkVWsVYb
aŶTg̀VWXrWWVWe
xV_iZWdVYTWUTaVYWUVW

qg̀[VYkVW[â ÛV[WTg̀WTg̀
TWUVYVW {VYZWUVYaWdVW _[
xVlVdaWd̂T\\TYThdV̂ag̀hlVYb
UVWe�ZacdVoŶTg̀VŴ_WU�Vb
iVWXsVYZWUVYaWdVWl_V|Yh̀Ynb
V̂WnUVY{VYZWUVYaWdVWTWUVY
�VWUVWl_YmVîZaiV[_hfYagX
Ta]vVYsVWjU_V_ŴxV_WyẁYVWe
xV̂nWUVŶmV_ZihVYVWuVŴg̀VW
Xn[[hV̂W_g̀ĥVihVWka{VYb
VWdaWdVW_[vVYsVWXTWTiUVY
S_YmVîZaiVe��\_̂g̀V xVb
ĝ̀lVYUVŴ_WUUTWWV_WbnUVY
mV_ÛV_h_dVxV_Ŵg̀[VYkVWjU_V
mVYV_ĥWTg̀ XaYkVW�V̀ ĥYVb
gXVWTa]hYVhVWXrWWVWaWUmV_[
qhV̀VWmiV_mVWaWU�_ŴVhkVW
l_VUVYsVŶg̀l_WUVWe
~wYU_VxV̀TWUiaWdUVY

STUVWXYZ[\]V[_haWXiTYVY
oŶTg̀Vd_mhV̂ XV_WVTiidVb
[V_Wdwih_dVWt[\]V̀iaWdVWe
xV_Vhi_g̀VW�VŶnWVW T̀ĥ_g̀
uTdWV̂_a[ mVlZ̀Yh�TWUVYV
\Ynch_VYVWsnW[âXViVWĥ\TWb
WVWUVWuVU_XT[VWhVWnUVY
�̀ _W_WzVhlT_W�nW_gSThVY
VWh̀TihVW}e
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�TmVWq_VTWSV_̀WTg̀hVWdV̂aWdVW«
~Tiî�TjUTWWlTYUVY�iT̂ _̂XVYaWhVYUVW
SV_̀WTg̀ĥi_VUVYWj¬�V_̂VY_V̂VihUVY
qg̀WVVĵ_g̀VYi_g̀[_hUTmV_e~TiîWV_Wj
UTWWXVWWVWq_V_̀WmV̂h_[[hTâUV[
�TU_nexV_aŴka�TâV_̂hUT̂q_WdVW
aWhVYUV[SV_̀WTg̀ĥmTa[�YTU_h_nWj
aWUU_VqhYn\̀VWdVWTaU_V̂V̂�_VUV̂
_̂WdV_g̀ TâdV̂\Yng̀VWdVYWeSTYa[«
SV_iUT̂�_VU[_g̀UTYTWVY_WWVYhjUT̂^
_WUVYqh_iiVV_WVhYTŴ]nY[_VYVWUV�YT]h
_WWVi_Vdhe
S_YWV̀[VWU_VSVihwmVYaŴVYV

q_WWVlT̀Y®S_ŶV̀VWj̀rYVWjY_Vg̀VWj
ĝ̀[VgXVWjyẁiVWe{nWUVWq_WWV̂nYdTb
WVWdViTWdVWU_V�V_kVwmVYvVYsVWmT̀b
WVWU_YVXh_WaŴVY�V̀_YWjln̂_VsVYb
TYmV_hVhlVYUVWefT�VUV̂q_WWV̂nYdTW
V_WV[V_dVWVW̄ VWhYa[_[�V̀_YWkab
dVnYUWVh_̂hjXrWWVW\YnmiV[in̂[V̀YVb
YVt_WUYwgXVdiV_g̀kV_h_dsVYTYmV_hVh
lVYUVWefng̀ lT̂\T̂ _̂VYhjlVWWl_Y
uVŴg̀VWwmVYV_WVWq_WW°_[|iihTd
mVhY_±hU_V̂[V_̂hUVWqV̀baWUUVW�rYb
_̂WW°̂ns_ViVpW]nY[Th_nWVWTa]WV̀b
[VWjUT̂ ÛT̂�V̀_YWU_VpW]nY[Th_nWVW
W_g̀h[V̀YsVYTYmV_hVWXTWW«oWU®ST̂
\T̂ _̂VYhjlVWWl_Y\VY[TWVWh_WU_V̂VY
�V_kwmVY�ahaWdmiV_mVW«
{nYTiiV[TXâh_̂g̀VaWUs_̂aViiV

�V_kV̂_WU_WUVY[nUVYWVWSVih�YaWU
ywYU_V²mVŶh_[aiTh_nW�̂_VdV̀rYVW_[
pW]nY[Th_nŴkV_hTihVY°s_Vi[TîdTWk
]YV_l_ii_d°ka[TiihZdi_g̀VW�VmVWe|a]
UV[SVdkaY|YmV_hl_YU_[³{diV_g̀b
]TiîTa]UV[q[TYh\̀nWVqng_TiuVU_T
dVg̀VgXhj_WUVYu_hhTd̂\TâVjXTa[Tâ
UV[�Yn̂ ŶTa[mwYnjU_VvVl̂ UaYg̀dVb
ĝYniihaWUT[|mVWUsnYUV[~VYŴV̀VY
UVY�TdmVVWUVheSVWWUVYuVŴg̀ _[
ādVUVYf_d_hTi_̂_VYaWd[_ĥV_WV[|a]b
[VYX̂T[XV_ĥWVhklVYX]T̂hWaYWng̀_W
UVYZâ V̂YVWSVih]V̂h̀ZWdh°̂n�̂�g̀nb

indVW°ĵha[\]hVYTmjVY[wUVhj_̂h̀Zab
cdVŶg̀r\]hjiV_UVhTWqg̀iT]\YnmiV[VW
aWUTiiVW]TiîdV̂ViiVW _̂g̀ Tag̀ Wng̀
XrY\VYi_g̀V{VŶ\TWWaWdVWl_V�n\]bj
�VW_gXbnUVY�wgXVŴg̀[VYkVWUTkae
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�nŴa[_VYhUVYuVŴg̀ _̀WdVdVW
W_g̀ĥ°XV_WVuVU_VWjXV_WVSTYVWjXV_W
t̂ V̂W°jlVWUVĥ_g̀ UT̂|a][VYX̂T[b
XV_ĥWVhklVYXWTg̀ _WWVW®uTWWaWU
~YTamV̂g̀Z]h_dVŴ_g̀[_hUVWV_dVWVW
�VyẁiVWj_WhVdY_VYVWtYiVmhV̂jnYUWVW
V_WaWUXn[[VWkaY�àVef_VpWWVWb
lVihYVdai_VYĥ_g̀e
ST̂ywYUT̂p[[aWbaWUqhn±lVg̀b

V̂î�̂hV[l_VTag̀ywYU_VtỲniaWdUV̂
�V_̂hV̂l_g̀h_dlZYVjXTWWUVYuVŴg̀
TmVYXTa[[V̀YTâ T̀ihVW®qh_iiVef_V̂j
lV_iU_V�V̂Viîg̀T]ĥhTYXTa]|Xh_s_hZh
aWU�YnUaXh_s_hZh]nXâ _̂VYh_̂heun[VWb
hVUVYt_WXV̀Ŷ_WUl_YW_g̀h[V̀YdVb
lǹWhj�T[V̀YWng̀®q_VsVYaŴ_g̀VYW
aWUwmVY]nYUVYWefVWW\irhki_g̀hTag̀VW

�VUTWXVWaWU�VyẁiVTa]jU_V_[ ādV
UVY\VY[TWVWhVW|â V̂W]nXâ _̂VYaWd
W_g̀hlT̀YdVWn[[VWlVYUVWXnWWhVWe
�VmVŴbaWUq_WW]YTdVWsVŶhVgXVŴ_g̀
W_g̀h[V̀Ỳ_WhVYUV[�ZY[aWUUV[
�nŴa[ĵnWUVYWdViTWdVWTWU_VÂmVYb
�Zg̀Ve

Ã̧ Ä»Å̧ Å»ÁÁÆ¶·µ̧¾Ç
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pg̀VY_WWVYV[_g̀Wng̀dahTW[V_WVŶb
hV̂qh_iiVb�VhYVTh°dTWkVkV̀W�TdViTWd
Tg̀hqhaWUVW[VU_h_VYVWj�VUVW�Td�XV_b
WV�V̂\YZg̀VaWUTag̀XV_W|adVWXnWb
hTXhlTYVWVYiTamhepg̀ T̀hhV|Wd̂hj]YTdb
hV[_g̀jnm_g̀ UT[_ha[dV̀VWXrWWVe
p[vTg̀ _̀WV_WlTYV̂V_WV̀ VYTâ]nYb
UVYWUVaWUkadiV_g̀laWUVŶg̀rWVtYb
]T̀YaWde
vaW[â V̂̂mV_p̀WVWW_g̀hdiV_g̀

V_Wqh_iiVbqV[_WTŶV_WjUng̀sVŶag̀VW
q_VjU_V̄ V_hkl_̂g̀VWUVWÉT̀YVWlVW_b
dVY[_h|miVWXaWdj�YamVij�nŴa[
aWU�YnUaXh_s_hZhjUTywY[_h[V̀Yqh_ib
iVjVhlTq\Tk_VYdZWdVW_WUVYvThaYjka
sVYmY_WdVWe
t̂ XTWW V̂_WjUT̂ p̂̀WVW_WU_V̂VW

mVlâ ĥVWun[VWhVWUVYt_WXV̀YaWb
TWdVWV̀[V�VyẁiVaWU�VUTWXVWmVb
dVdWVWj�VmVŴh̀V[VWTa]\n\\VWjTa]
U_Vq_V_[un[VWhXV_WV|WhlnYhl_̂b
V̂WefVYVŶhVpŴh_WXhl_YUlǹîV_WjywY
V̄ŶhYVaaWdkânYdVWexiV_mVWq_VUVWb
Wng̀ ĥTWÙT]heq_hkVWq_VU_Vq_haTh_nW
Tâe{VŶag̀VWq_VjlVUVYU_V�VUTWXVW
nUVY�VyẁiVkamVlVYhVWWng̀ _̂g̀[_h
_̀WVWTâV_WTWUVYkâVhkVWe�T̂ V̂Wq_V
TiiV̂Xn[[VWaWUdV̀VWjl_VSniXVWj
U_VT[�_[[VisnYmV_k_V̀VWe�TWkWTg̀
UV[unhhn®fVYSVd̀ _WUaYg̀ _̂hUVY
SVd̀_WTâe

µ́¶··̧ Ä̧ÊÄ¶¾ÈÀµ
Å̧ ÁÃ̧ ¶¾µ

xV_V_WVYËÌÌÍUaYg̀dVyẁYhVWqhaU_V
wmVYU_V\̂�g̀nind_̂g̀VS_YXaWdsnW
uâ_XVWhUVgXhVUVY_hTi_VW_̂g̀V|Ykh
�ag_TWnxVYWTYU_V̀VYkayZii_djUT̂^̂_g̀
U_V�YnmTWUVW_WUVW�àV\TâVWlV_h
[V̀YVWĥ\TWWhVWjTîV̂U_VtWĥ\TWb
WaWd̂[â_XsVY[ng̀hVet_WVdYn̂ V̂�nib
iV̂\_VihUTmV_UT̂ n̂dVWTWWhVfV]Taih
unUVvVhlnYXjkafVaĥg̀ ¬�àVkab
ĥTWÛWVhklVYXet̂ mVd_WWhkaTYmV_b
hVWjlVWWsnWTâ V̂WXTa[�V_kVTa]
UVWuVŴg̀VWV_Wl_YXVWjaWUiẐ ĥ̂_g̀
[_h�TdhYZa[VWsVYdiV_g̀VWepWU_V̂V[
ā̂hTWUlVYUVWp̀WVW\irhki_g̀ tYb
XVWWhW_̂̂VaWU�r̂aWdVWka�_VdVWjl_V
qg̀WVV�ngXVWjU_ViV_̂Vsn[�_[[Vi
Y_V̂ViWeoWUs_ViiV_g̀hVY_WWVYWq_V̂_g̀
UTWWTWU_VqhYn\̀V®¬pWUVW�VYkVW_̂hÎ̂
lTY[ĵh_iîg̀lV_dh�a[[VYaWU�TY[j
qnYdVUV̂�VmVŴ sVỲTiih®~YVaVU_g̀j
�̀ Y_̂hX_WUXn[[hmTiUÏ
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