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WXYZ[\][Ẑ [_̀_aXbẐ cd[\e
\bfgY_YhZ[XYg[dY_iXb̀\]_jklm
_̀nbdocY\fg̀[_f̀b[Z_\[ipbne
\̂ _̀_\qfgXbrs[t_Yu_absqhq\Y]
hq̀Yf]g_bg_̀X[Z[\Yv_WXYZ[\]e
[Ẑ [_pd]_wgYu_x[d[r_aX[bnXqe
hb̀qg[dY_pq̀d[\Y]_fbp[Xyqg
\[fsbdosb_aXYnbXb̀_̀_YhZ[XYe
g[do\br_zx[ab{s[zt_abwgbZi
gX[ni|g_g}qg[do\br_\qdqpsYv
khZ[\[\Y[_adbg\bfgY_Xqfg̀be
Xb̀_j̀fd[pfg̀Y[_YhZ[\[\Y]
g[Za[XqgiX̂m_Y_̀\bfYg_f̀b|
zd[agiz_̀_\qXic[\Y[_bgf{[gq
iXb̀\]v_~b[pY\Yg[do\̂[_gXine
sYt_sbgbX̂[_abp̀bp]g_a[X[e
aqp_pq̀d[\Y]_s_pY�Zq\bZ[ge
XqZt_aXY_YhZ[X[\Y]u_\[_YZ[e
|g_aXbgbsq_yYpsbfgYt_abwgbZi
pqy[_aXY_�bX]{[r_̀bp[_̀_[Ze
sbfgY_gXinsY_d[�sb_a[X[Z[Xhqe
|gv_�qsq]_y[_fYgiqxY]_Y_f_zhqe
fbX[\Y[Zz_gXinsY�_gX[ni[gf]
{qfgb[_bnfdiyỲq\Y[v
�d[sgXb\\̂ [_YhZ[XYg[dY

iXb̀\]_j�klm_aXbẐ cd[\\be
�b_Yh�bgb̀d[\Y]_{qfgb_fbp[Xe
yqg_nbdocb[_sbdY{[fg̀b_p[gqe
d[rt_\[_bndqpq]_aXY_wgbZ_dYe
\[r\bfgo|_Y_fgqnYdo\bfgo|
absqhq\Yrv_z�ifgqX\̂[z_�klt
Yh�bgb̀d[\\̂[_sbba[XqgỲqe
ZYt_{qfgb_YZ[|g_fu[Ẑ _f_sbe
d[nqg[do\̂ZY_sb\giXqZYt_Y
aXY_\[ipq{\br_\qfgXbrs[_Yu
absqhq\Y]_Zb�ig_iZ[\ocqgof]
aXY_ì[dY{[\YY_iXb̀\]_yYpsbe
fgYv
�q_hq̀bp[_���k�_j�v�qp̂e

yY\m_̀_����_�v_n̂dY_ifgq\b̀d[e
\̂_\[fsbdosb_�kl_ab_aXỲ[e

p[\\̂Z_\Yy[_fu[ZqZ_Y_̀̂ abde
\[\̂_fd[pi|}Y[_X[Zb\g\̂[
Xqnbĝ�_̀̂ nXbc[\q_ZYsXbfu[e
Zq_ndbsq_aYgq\Y]_j�Wm�_Yh�be
gb̀d[\_�W_ab_\qc[r_fu[Z[�
aqXi_Xqh_Z[\]dY_wd[sgXbdYe
gY{[fsYr_sb\p[\fqgbX�_pqg{Ys
e_YhbdYXb̀q\\̂r_gXbfYs_zaXbe
aYgqdf]z_cqZai\[Z_e_hqZ[\[\
\q_gXbfYs_̀b_�gbXbadqfgb̀br
Yhbd]xYYv
�q_������absqhq\q_fu[Zq

aXbfgb�b_YhZ[XYg[d]_[ZsbfgY
f_dY\[r\br_csqdbrv_�b\[{\bt
_̀gb{\bfgY_bgf{[gq_b\_ifgiaqe
[g_xY�Xb̀ Ẑt_\b_aXY_abpnbX[
p[gqd[r_XqpYbd|nYg[d[Z_]̀e
d][gf]_b{[\o_ipbn\̂Zt_gqs_sqs
ab_csqd[_hqZ[g\bt_̀_sqsi|
fgbXb\i_bgdY{q[gf]_[Zsbfgo
Yfâgi[Ẑ u_sb\p[\fqgbXb̀v
�fdY_XqpYbd|nYg[do_Yh�bgbe
Ỳg_fu[Zi_\q_\[fsbdosb_pYqaqe
hb\b̀_YhZ[X[\Y]_[ZsbfgY_j̀̂ e
b̀p̂_�_Y_�_gqrZ[Xq_���_fd[e
pi[g_abpsd|{qgo_̀_gb{si_fbe
[pY\[\Y]_{qfgbgbhqpq|}Yu
�~ex[ab{[st_q_̀f[_abpfgXb[{e
\̂[_X[hYfgbX̂_abfgb]\\b_aXYe
fb[pY\[\̂_s_̀̂ b̀pi_�_gqrZ[e
Xqmt_gb_pd]_\qdqpsY_sqypb�b
pYqaqhb\q_YhZ[X[\Y]_[ZsbfgY
abgX[ni[gf]_bpY\_bnXqhxb̀ r̂
sb\p[\fqgbXv
~dby\q]_̀\igX[\\]]_fu[Zq

gqrZ[Xq_Xqnbgq[g_aXbfgbv_�̀q
sbZaqXqgbXq_j̀ubp̂_�_Y_�m_Y
gXY��[X\q]_fu[Zq_f_̀̂ ubpbZ_�
YZ[|g_p̀q_ifgbr{Ỳ û_fbfgbe
]\Y]�
�m_\ido_\q_̀ ûbp[t_sb�pq

ùbp\b[_\qaX]y[\Y[_̀̂ c[_���
\qaX]y[\Y]_aYgq\Y]�
�m_̀ f̂bsb[_\qaX]y[\Y[_\q
`̂ubp[t_sb�pq_̀ubp\b[_\qaX]e
y[\Y[_\Yy[_���_\qaX]y[\Y]
aYgq\Y]v
~_i{[gbZ_wgb�b_\qaX]y[\Y[
\q_sb\p[\fqgbX[_~�_̀f[_̀X[Z]
sbd[nd[gf]_Z[ypi_���_Y_���
aYgq|}[�b_\qaX]y[\Y]t_q_\q
`̂ubp[_gqrZ[Xq_�[\[XYXi[gf]
abfd[pb̀qg[do\bfgo_aX]Zbe
i�bdo\̂u_YZaidofb̀v
�YsXbfu[Zq_�������k�_g[Z
Y_ubXbcqt_{gb_YhZ[\]]_fbaXbe
gỲd[\Y[_X[hYfgbXq_��_bg_���
�Z_pb_��_��Z_Y_[Zsbfgo_sb\e
p[\fqgbXq_~�_bg_��_a _pb_Zqse
fYZqdo\brt_Zby\b_abdi{Ygo
a[XYbp_sbd[nq\Yr_bg_pbd[r
ZYsXbf[si\p̂ _pb_fbg[\_f[e
si\pv
~gqnYdYgXb\_¡��_̀f[�pq_ife
gq\q̀dỲq|g_\q_̀ubp[_gqrZ[Xqt
{gbn̂ _aXY_\qdqyỲq\YY_\[
zaXbnYgoz_̀ubp̂_gqrZ[Xq_f[g[e
b̀r_\q̀bpsbr_\q_aq]do\Ys_Y
aXb̀bpqv
�q_gXq\hYfgbX[_¡¢�_fbnXq\
ih[d_dY\[r\b�b_aX[bnXqhb̀qe
\Y]_fY�\qdb̀_̀ubp\br_{qfgbĝ
jbg_gqrZ[Xqm_Y_Yfâgi[Zbr_[Ze
sbfgY_̀_wd[sgXY{[fsYr_gbsv
�dq�bpqX]_\[bn̂{\bZi_̀sd|e
{[\Y|_¡¢�_Y_¡��t_b\Y_ab_b{[e
X[pY_a[X[hqX]yq|g_Yfâgi[e
Ẑ r_sb\p[\fqgbX_̀_ZbZ[\ĝ
ab̀ ĉ[\Y]_Y_ab\Yy[\Y]_\qe
aX]y[\Y]_̀ ûbp\̂u_YZaidoe
fb̀v_�fdY_sb\p[\fqgbX_hqX]e
yq[gf]_{[X[h_pYbp_¡��_Y_X[e

hYfgbX_�£_jq_gqsy[_zbn}Yrz_f
gXq\hYfgbXbZ_X[hYfgbX_�¤mt_gb
XqhX]p_baX[p[d][gf]_abg[\xYe
qdbZ_nqĥ_gXq\hYfgbXq_Yt
f̀d[pfg̀Y[_̀̂ fbsYu_ifYdYg[doe
\̂u_f̀brfg̀_pq\\b�b_gXq\hYfe
gbXqt_aXbYfubpYg_ab_x[aY_sbde
d[sgbXq_Y_pqdoc[_̀_YhZ[XYe
g[do\i|_x[ao¥_�bdosb_p̀iufbe
gq]_{qfgo_XqhX]p\b�b_gbsq_iube
pYg_̀_nqhi_gXq\hYfgbXq¥_�d]
fbuXq\[\Y]_sbdd[sgbX\b�b_\qe
aX]y[\Y]_j{gbn̂_gXq\hYfgbX
Zb�_Xqnbgqgo_sqs_ifYdYg[dom
abg[\xYqd_nqĥ_zfp̀Y\igz_̀
fgbXb\i_zad|fqz_aYgq\Y]_f_abe
Zb}o|_p[dYg[d]_�£_Y_�¦v_�d]
gb�b_{gbn̂_bn[fa[{Ygo_zyỲie
{[fgoz_fu[Ẑ t_fbaXbgỲd[\Y[
X[hYfgbXb̀_��t_�£t_�¤t_��£_\[
fd[pi[g_iZ[\ocqgov_�iZ[Xqe
xY]_p[gqd[r_gqsq]t_{gb_baYfqe
\Y[_wgbr_fu[Ẑ _abpubpYg_Y
pd]_abfd[pi|}Yu_jbpY\qsbe
`̂[_\bZ[Xq_p[gqd[r_̀̂ abd\]e
|g_bpY\qsb̀i|_�i\sxY|mv
�̂ ubp\̂[_YZaidof̂_gbsq_f
aX[bnXqhb̀qg[d]_[Zsbfgo_Y_{qe
fgbgq_e_gbs_Y\g[�XYXi|gf]_sb\e
p[\fqgbXbZ_~¦v_~_abZb}o|
X[hYfgbXq_��_Zby\b_abpfgXbe
Ygo_̀ ûbp_ab_bnXqhxb̀bZi
sb\p[\fqgbXiv_�b\p[\fqgbX̂
~�_Y_~£_f�dqyỲq|g_aidofqxYY
\qaX]y[\Y]_aYgq\Y]t_~�_e_abpe
p[XyỲq[g_abfgb]\fg̀b_\qaX]e
y[\Y]_\q_ihdqu_fXq̀\[\Y]_sbZe
aqXqgbXb̀_gqrZ[Xqv
�bXbgsb[_hqẐ sq\Y[_̀_x[aY
Yfâgi[Zb�b_sb\p[\fqgbXq_hqe
sX̂ q̀[g_gXq\hYfgbX_¡¢�_Y_\[
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aXỲbpYg_s_q̀qXYYv
�fdY_YhZ[XYg[do\q]_�bdb̀sq

�«�_sXia\q]_ab_XqhZ[Xit_Zb\e
gqy\i|_adqgi_Zby\b_hqsX[e
aYgo_aX]Zb_\q_sd[ZZqu_YhZ[e
XYg[do\br_�bdb̀sYv_~gqnYdYe
hYXb̀q\\̂r_ndbs_aYgq\Y]_Zbye
\b_Yh�bgb̀Ygo_̀_bgp[do\bZ
sbXaif[_¬����§­�
~u[Zq_abfgXb[\q_gqst_{gb

bpY\_̀̂ b̀p_YhZ[X][Zb�b_sb\e
p[\fqgbXq_aXYfb[pY\[\_s_sbXe
aifit_̀_bgdY{Y[_bg_nbd[[_aXbe
fĝu_fu[Zt_abwgbZi_abpbn\q]
fu[Zq_abh̀bd][g_YhZ[X]go_iXbe
[̀\o_aXb̀bp]}Yu_yYpsbfg[r_̀
X[h[X̀iqXqu_¬����®­�
�Z[fgb_Yfâgi[Zb�b_sb\p[\e

fqgbXq_sb_̀ubpi_fu[Ẑ _abpe
sd|{[\q_[Zsbfgo_pqg{Ysq
iXb̀\]_e_̀[XgYsqdo\b_hqsX[ae
d[\\̂r_̀\igXY_[ZsbfgY_YhbdYe
Xb̀q\\̂r_aXb̀bp\Ysv_�fdY_̀
\qdY{YY_\[g_cĝX]t_YhbdYXbe
q̀\\b�b_�gbXbadqfgbZt_Zby\b
aXYZ[\Ygo_gXbfYs_̀b_�gbXbe
adqfgb̀br_Yhbd]xYYv_̄gbn̂_\[
p[dqgo_zgYgq\Y{[fsYuz_ifYdYr
pd]_Yhbd]xYY_\Yy\[�b_̀̂ b̀pq
gXbfYsqt_sbgbX̂r_̀f[_Xq̀\b
hqZbs\[gt_\iy\b_̀^̀[fgY_bnq
sb\xq_gXbfYsq_̀̀[Xu_{[X[h_iae
dbg\]|}Y[_Y_YhbdYXi|}Y[
nbn̂csYv_WX[bnXqhb̀qg[doe
\̂r_ndbs_fd[pi[g_hqsX[aYgo
b̀hd[_̀̂ b̀pq_pqg{Ysq_[ZsbfgY
Yh_fbfipqt_{gbn̂_\q_̀ubp_aX[e
bnXqhb̀qg[d]_\[_abp̀bpYgo
zdYc\||z_[Zsbfgo_fb[pY\Ye
g[do\b�b_sqn[d]v_�dbs_aYgqe
\Y]_Y_absqĥ q̀|}q]_�bdb̀sq
ifgq\b̀d[\̂ _̀_wd[sgXb}Yg[v
WYgq\Y[_Y_̀ ûbp\br_fY�\qd
aXbubp]g_ab_£eyYdo\bZi_sqe
n[d|_j[fdY_p̀q_fbfipq_f_YhZ[e
X][Ẑ ZY_iXb̀\]ZY_Xqfabdbe
y[\̂_X]pbZt_{[ĝX[u_yYd_ùqe
gq[g_pd]_aYgq\Y]_Y_f\]gY]_̀̂ e
ubp\b�b_fY�\qdq_f_bnbYu_aX[e
bnXqhb̀qg[d[rmv
�qffZbgXYZ_bgdY{Y]_fu[Ẑ

\q_XYfv�_bg_fu[Ẑ _\q_XYfv�v
�[hYfgbX_��_YZ[[g_nbdocYr
\bZY\qdt_{gbn̂_iZ[\ocYgo_pYe
qaqhb\_a[X[fgXbrsYv_�Zsbfgo
sb\p[\fqgbXq_~�t_baX[p[d]|e
}q]_{qfgbgi_�[\[XqgbXq_z�Xie
nbzt_ifgq\q̀dỲq|g_aXYZ[\Ye
g[do\b_s_bn°[sgiv_~u[Zq_cYXbe
sbpYqaqhb\\q]t_b\q_abh̀bd][g
YhZ[X]go_[Zsbfgo_̀_Y\g[X̀qd[
p[f]gsb̀_aYsb�qXqp_Y_p[f]ge
sb̀_ZYsXb�qXqpt_{gb_fbbg̀[ge
fg̀i[g_YhZ[X[\Y|_iXb̀\]_̀_pYe
qaqhb\[_zbg_fgqsq\q_pb_bs[qe
\qzv_Wb�b\\q]_[Zsbfgo_pqg{Ye
sq_b{[\o_XqhdY{\q]_j�gbXbe
adqfgb̀q]_Yhbd]xY]_gXbfYsq
YZ[[g_gbd}Y\i_bsbdb_�_ZZt_q

sqn[dot_sbgbX̂r_Zby\b_aXYZ[e
\]go_̀_Z[fgqu_f_\[̀ f̂bsbr_g[Ze
a[XqgiXbr_̀_XbdY_pqg{Ysqt_Zbe
y[g_YZ[go_gbd}Y\i_Yhbd]xYY
\[fsbdosb_ZYddYZ[gXb̀mt_aXbe
Ẑcd[\\̂[_X[h[X̀iqX̂_f_yYpe
sbfg]ZY_YZ[|g_̀̂ fbgi_bg_p[xYe
Z[gXb̀_pb_p[f]gsb̀_Z[gXb̀t
abwgbZi_Ẑ_aXỲbpYZ_bXY[\gYe
Xb̀b{\̂[_pq\\̂[v_�fd[pfg̀Y[
dY\[r\b�b_uqXqsg[Xq_YhZ[\[e
\Y]_̀ ûbp\b�b_fY�\qdq_bg
ùbp\br_[ZsbfgY_Y_{qfgbĝ_�[e
\[XqgbXq_\q_���_\qfgXbrsq
fu[Ẑ _\q_bn°[sg[_\[fdby\q]�
[fdY_̀̂ ubp\br_fY�\qd_aXY_abde
\br_[ZsbfgY_Zqd_e_fd[pi[g
iZ[\ocYgo_[Zsbfgo_~�t_{gbn̂
b̀hXbfdq_{qfgbgq_�[\[XqgbXq_Y
ì[dY{Ydf]_̀ ûbp\br_fY�\qd
jY_\qbnbXbgmt_aXY{[Z_gqsi|
z�Xini|z_abpfgXbrsi_d[�sb
bfi}[fg̀Ygo_̀_aX[p[dqu_ĝf]{
Xqh¥
�Xq\hYfgbX_¡¢�_ndbsq_aX[e
bnXqhb̀q\Y]_̀sd|{[\_z\qbnbe
Xbgzt_{gbn̂_[�b_̀̂ ubp\br_fY�e
\qd_abp̀[fgY_s_\qsbaYg[do\be
Zi_sb\p[\fqgbXi_~¦_Y_X[hYfgbe
Xi_��t_abpfb[pY\[\\̂ Z_s
zad|fiz_Yfgb{\Ysq_aYgq\Y]v
�Xq\hYfgbX̂_¡¢�_Y_¡¢�_aX[bne
Xqhi|g_aqp[\Y[_\qaX]y[\Y]
\q_��_̀_̀̂ ubp\br_gbs_�±¦_Z«t
Ypi}Yr_bg_zad|fqz_s_sbXaifit
{gbn̂_aXYfb[pY\Ygo_YhZ[XYe
g[do\i|_�bdb̀si_�«�_̀gbX̂Z
`̂ b̀pbZ_s_sbXaifiv_�̂ ubp\br
fY�\qd_]̀d][gf]_gbsb̀ Ẑ_e_aXY
YhZ[\[\YY_fbaXbgỲd[\Y]_Yhe
Z[XYg[do\br_�bdb̀sY_jpqy[
aXY_abfd[pb̀qg[do\bZ_̀sd|e
{[\YY_̀gbXbrm_̀[dY{Y\q_absqe
hq\Yr_\[_YhZ[\][gf]v_�gb_bae
X[p[d][gf]_fXq̀\[\Y[Z_aqp[e
\Y]_̀ubp\b�b_\qaX]y[\Y]_\q
X[hYfgbX[_��_Y_zgbsb̀b�bz_\qe
aX]y[\Y]_\q_�²v_~Xq̀\Ỳq|e
}Yr_gXq\hYfgbX_¡¢�_YZ[[g_\[e

adbubr_sbw��YxY[\g_ifYd[e
\Y]t_q_̀gbXbr_Yh_fbfgq̀\̂u
gXq\hYfgbXb̀_j¡¢�m_̀sd|{[\
sqs_ifYdYg[do_gbsqv_̄gbn̂
fsbZa[\fYXb̀qgo_a[X[aqp_\qe
aX]y[\Y]_\q_�e�_a[X[ubp[
ùbp\b�b_gXq\hYfgbXq_aqX̂
¡¢�t_abfd[pb̀qg[do\b_f_̀ubpe
\̂Z_X[hYfgbXbZ_��_̀sd|{[\
sX[Z\Y[̀ r̂_pYbp_¡��v
�̂ ubp\br_gXq\hYfgbX_fXq̀e

\Yg[do\b_Zb}\̂rt_gqs_sqs_aXY
��_[Zsbfg\b�b_pqg{Ysq_̀̂ ubpe
\br_gbs_̀bhXqfgq[gv
WXY_YhZ[X[\YY_iXb̀\]_[Zsbe

fg\̂Z_Z[gbpbZ_fi}[fg̀[\\̂Z
]̀d][gf]_\qdY{Y[_\q{qdo\br
j\id[̀brm_[ZsbfgY_pqg{Ysqt
sb�pq_̀_[ZsbfgY_[}[_\[g_̀bp̂v
ḡbn̂_f\YhYgo_absqhq\Y]_̀ ê
ubp\b�b_aXYnbXqt_zbgnYXq[Zz
{qfgo_gbsq_{[X[h_�²_i_gXq\hYe
fgbXb̀_\q_X[hYfgbX_��v_�qsYZ
bnXqhbZt_\[sbgbX̂r_gbst_baX[e
p[d][Ẑ r_abpfgXb[{\̂Z_X[e
hYfgbXbZ_��t_Yp[g_{[X[h_wZYge
g[X\̂r_X[hYfgbX_fXq̀\Ỳq|e
}[�b_gXq\hYfgbXq_¡¢�t_q_\q
`̂ubp\br_aXYnbX_wgq_{qfgo_gbe
sq_\[_abfgiaq[g¥
�qsYZ_bnXqhbZt_abd\q]_\qe

fgXbrsq_aXYnbXq_̀sd|{q[g�
z�Xini|z_abp�b\si_pYqaqhbe

\q_YhZ[X[\Yr_sb\p[\fqgbXbZ
~��
���³e\i|_\qfgXbrsi_aXY
abd\br_[ZsbfgY_X[hYfgbXbZ
���
abpfgXbrsi_z\id]z_aXY_aife
gbr_[ZsbfgY_X[hYfgbXbZ_��v
�[h[X̀\̂Z_bX�q\bZ_a[X[fge
XbrsY_pYqaqhb\q_]̀d][gf]_X[e
hYfgbX_��t_YhZ[\[\Y[_fbaXbe
gỲd[\Y]_sbgbXb�b_n[h_YhZ[\[e
\Y]_{qfgbĝ_�[\[XqgbXq_\q_���
gby[_aXỲbpYg_s_YhZ[\[\Y|
XqhZquq_̀̂ ubp\b�b_fY�\qdqv
«_bn]hqg[do\b_dY_\iy\b_a[e
X[aqỲqgo_p[gqdY_pXi�Yu_\be
ZY\qdb̀_aXY_\qfgXbrs[_aXYe
nbXq_\q_bn°[sg[́_�[g¥_�_bgdYe
{Y[_bg_aXbẐ cd[\\̂u_jY_pqy[
YZabXg\̂um_aXYnbXb̀_Ẑ _Yfe
abdohi[Z_YZYgqgbX̂_[Zsbfge
\b�b_fY�\qdq_pqg{Ysq_iXb̀\]
¬����µ­�
Wbfd[_ifgq\b̀sY_pqg{Ysq
iXb̀\]_\[bnubpYZb_YhZ[XYgo
[Zsbfgo_pqg{Ysq_aXY_aifgbr
[ZsbfgY_~�Y_abfd[_\qabd\[e

\Y]_yYpsbfgo|_\q_���³_e_~���v

Wbfd[_wgb�b_Zby\b_abh̀b\Ygo
ab_g[d[�b\i_̀_pXi�br_�bXbp_Y
gqZ_faq]go_Y_\qfgXbYgo_�kl
ab_\qc[r_fu[Z[v_�_fqZbZ_p[e
d[t_̀̂ ubp\br_fY�\qd_aXbabXxYe
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