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Y
Z[\]̂Z_]̀aZbc][Z_
dZef̂Z_eZbg_[ah
iẐg_Z_jg[gbk]̂ag_Z_
dZef̂Z_fal_abm]ih

ia]kg_ab_ngbk̂]kkao_]nnĝca_Z_̂Zh
mg[]eZbkao_fZb]_[]_[aeak]̀agbZ_
][[pabkZm̂][Z_cZcqnaia[akr_cZ[[Z_
dfZdZ_dgdkZbqkZs_t]_ngb_qb_
cadkabmqgs_uZngbcg_[]_nâng[]̂Z_
vwxo_fqbkg_yszo_cZ[[Z_xbk̂]kZ_
{jZca_|}~��~�����cZ[_y�_e]̂ g̀�_
[]_f̂ZjadagbZ_ngbkZbqk]_bZ[[]_
[Zkks_\�o_ngs_zo_]̂ks_v�_�qâ_dZngbcg_
nqa_[pqka[à̀ ]̀agbZ_cZ[[Z_gfẐZ_Z_
cZa_dẐjàa_fẐ_[Z_�_b][akr_ca_Zcqh
n]̀agbZo_adk̂q̀agbZo_̂an̂Z]̀agbZo_
]ddadkZb̀]_dgna][Z_Z_d]bak]̂a]_g_
nq[kg_fq�_ZddẐZ_̂angbgdnaqk]_
c][_c]kĝZ_ca_[]jĝg_jg[gbk]h
â]eZbkZ_go_][kẐb]kaj]eZbkZo_
ab_ngb\ĝeakr_]_cadfgdàagba_ca_
ngbk̂]kkg_g_ca_]nnĝcg_g_ca_̂Zh
mg[]eZbkg_]̀aZbc][Zo_da_]ff[an]_
]bn�Z_]a_iZbZ�_k_cadnaf[ab]ka_][[Z_
dqnnZddajZ_[ZkkẐZ_\iad�o_\kẐ�_Z_
\�q]kẐ�s_�qZdka_q[kaea_ngdkakqh
adngbg_ab\]kka_qb]_dfZna�_n]̀agbZ_
cZm[a_gbẐa_ca_qka[akr_dgna][Z_abh
can]ka_bZ[[]_[ZkkẐ]_\�_Zo_ab_�q]bh
kg_k][ao_c]_cadnaf[ab]̂Z_qbak]̂a]h
eZbkZs_�_f]̂ẐZ_cZ[[p�mZb̀a]o_

k][Z_ngbdacẐ]̀agbZ_da_̂a�_ZkkZ_
dq[[]_cadnaf[ab]_�_dn][Z_cZ[[Z_dfZh
dZ_dgdkZbqkZ_c][[p]̀aZbc]_fẐ_[Z_
f̂Znak]kZ_�_b][akro_c][_egeZbkg_
n�Z_[p]̂ks_���o_ngs_�o_�qâ_f̂ZjZcZ_
qb]_[aeak]̀agbZ_cZ[[]_cZcqnaiah
[akr_{a[_v_fẐ_ea[[Z_cZ[[p]eegbh
k]̂Z_cZ[[Z_dfZdZ_fẐ_f̂Zdk]̀agba_
ca_[]jĝg_cafZbcZbkZ_̂adq[k]bkZ_
c][[]_can�a]̂]̀agbZ_cZa_̂Zccaka�_
dZ_Z\\Zkkq]kZ_jg[gbk]̂a]eZbkZ_
c][_c]kĝZ_ca_[]jĝgs_�bjZnZo_bZ[h
[]_cajẐd]_afgkZda_ab_nqa_da]bg_
dgdkZbqkZ_ab_i]dZ_]_qb_̂Zmg[]h
eZbkg_]̀aZbc][Zo_n�Z_ngb�_mq̂a_
[p]cZefaeZbkg_]c_qb_gii[amg_
bZmg̀a][Zo_gffq̂Z_][[]_ngbk̂]kh
k]̀agbZ_ng[[Zkkaj]_ca_f̂aeg_g_
dZngbcg_[ajZ[[go_[p]̂ks_�v_�qâ_bZ_
ngbdZbkZ_[pabkZm̂][Z_cZcqnaia[ah
krs_�]_nâng[]̂Z_v_�]_�qabca_[aeah
k]kg_[]_cZcqnaia[akr_cZ[[Z_dfZdZ_
n�Z_a[_c]kĝZ_ca_[]jĝg_cZnacZ_ca_
dgdkZbẐZ_jg[gbk]̂a]eZbkZ_fẐ_
a_iZbZ�_k_abcan]ka_][[Z_[ZkkẐZ_\iad_
{\̂qàagbZ_cZa_dẐjàa_ca_Zcqn]h
àgbZ_Z_adk̂q̀agbZ_]_\]jĝZ_cZa_
\]ea[a]̂a_cZ[_cafZbcZbkZ�o_\kẐ_
{\̂qàagbZ_cZa_dẐjàa_ca_]ddah
dkZb̀]_]a_\]ea[a]̂a_]b̀a]ba_g_
bgb_]qkgdq\�_naZbka�_Z_\�q]kẐ_
{jẐd]eZbkg_ca_ngbk̂aiqka_Z_a_
f̂Zea_]bn�Z_ab_\ĝe]_]ddanqh
]̂kaj]o_]jZbka_fẐ_gmmZkkg_a[_̂ah

dn�ag_ca_bgb_]qkgdq\�_naZb̀]_bZ[_
ngefaeZbkg_cZm[a_]kka_cZ[[]_jak]_
�qgkaca]b]_g_]jZbka_fẐ_gmmZkh
kg_a[_̂adn�ag_ca_m̂]ja_f]kg[gmaZ�o_
Z�qaf]̂]bcg[a_]_�qZ[[a_cZ[[]_
[Zkks_\�s_�qkk]ja]_[p]̂ks_���o_ngs_�o_
�qâ_da_̂a\ẐadnZ_]_dfZdZ_dgdkZh
bqkZ_câZkk]eZbkZ_c][_c]kĝZ_
ca_[]jĝg_fẐ_[pqka[à̀ ]̀agbZ_ca_
gfẐZ_Z_dẐjàa_eZdda_]_cadfgh
dàagbZ_cZa_f̂gf̂a_cafZbcZbka�_
eZbk̂Z_bZ[_n]dg_cZa_iZbZ\ak_
abcan]ka_][[Z_[ZkkẐZ_\iad�_Z_\kẐ�o_
[p]kkq][Z_\ĝeq[]̀agbZ_bĝe]h
kaj]_ngbdZbkZ_]bn�Z_[]_cajẐd]_
afgkZda_ca_̂aeiĝdg_c]_f]̂kZ_cZ[_
c]kĝZ_ca_[]jĝg_ca_dfZdZ_{�dgeh
eZ��_dgdkZbqkZ_c][_cafZbcZbkZ_
fẐ_a_dẐjàa_aja_f̂Zjadka_Z_cZiak]h
eZbkZ_cgnqeZbk]kZs_�Z_cẐaj]_
n�Z_ab_e]bn]b̀]_ca_dfZna�_n]_
f̂ZjadagbZ_ca_[ZmmZ_[]_[aeak]h
àgbZ_][[pabkZm̂][Z_cZcqnaia[akr_
�_dn][Z_Z�_]̂ks_���_bgb_cgĵZiiZ_
ZdkZbcẐda_]bn�Z_]_k][Z_q[kae]_
\]kkadfZnaZs_

�[_k̂qdk_bgb_�_qb_dgmmZkkg_\adn][Z_Zo_�qabcao_bgb_fq�_ZddZh
Ẑ_ngbdacẐ]kg_�q][Z_mZbẐang_dgmmZkkg_f]ddajg_cpaefgdk]s_
�qZdkZ_dgbg_[Z_ngbn[qdagba_]_nqa_�_maqbk]_[]_�kf_ca_ta[]bgo_
dZ̀agbZ_��o_ngb_[]_dZbkZb̀]_bs_�y�v_cZ[_z�_e]̂ g̀_z���_ngb_
[]_�q][Z_�]_]bbq[[]kg_qb]_n]̂kZ[[]_ca_f]m]eZbkg_ca_g[k̂Z_
qb_ea[agbZ_ca_Zq̂g_bgka\an]k]_câZkk]eZbkZ_][_k̂qdk_]b̀an��_
][_k̂qdkZZs_
�Z[_n]dg_ca_dfZnaZo_[p�mZbkZ_cZ[[]_̂adngddagbZ_bgka\an]j]_cah
Ẑkk]eZbkZ_]_qb_k̂qdk_qb]_n]̂kZ[[]_ca_f]m]eZbkg_ca_g[k̂Z_
Zq̂g_�s���s���_]_kakg[g_ca_aefgdkZ_afgkZn]̂aZ_Z_n]k]dk][ao_]qh
eZbk]kZ_ca_d]b̀agba_Zc_abkẐZddao_]_dZmqakg_cZ[[]_e]bn]k]_
aefqmb]̀agbZ_ca_qb_]jjadg_ca_[a�qac]̀agbZ_Z_̂Zkka\an]_ca_nqa_
[g_dkZddg_�mZbkZ_cZ[[]_̂adngddagbZ_dgdkZbZj]_[]_f̂ZnZcZbkZ_
bgka\an]_{ngbkZdk]k]_c]_f]̂kZ_̂anĝ ẐbkZ�s
�]_n]̂kZ[[]_ca_f]m]eZbkg_jZbaj]_aefqmb]k]_c][_k̂qdkZZ_n�Z_
k̂]_[Z_j]̂aZ_ngbkZdk]̀agba_dg[[Zj]kZ_dgdkZbZj]_[pabZdadkZb̀]_
maq̂acan]_Zwg_[]_̂]can][Z_bq[[akr_cZ[[]_bgka\an]_cZ[[p]kkg_fẐ_
n]̂Zb̀]_ca_[Zmakkae]̀agbZ_f]ddaj]_cZ[_k̂qdk_{cZdkab]k]̂ag_
Zc_abkZdk]k]̂ag_cZ[[p]kkg_ca_̂adngddagbZ�_fẐ_abZdadkZb̀]_cZ[_
dgmmZkkg_f]ddajg_abkae]kgo_bgbn��_[]_e]bn]b̀]_ca_egkaj]h
àgbZ_cZ[[]_n]̂kZ[[]_dkZdd]_Z_[]_cZn]cZb̀]_cZ[[p�mZbkZ_cZ[[]_
âdngddagbZ_cZ[_fgkẐZ_ca_bgka\an]_cZ[[p]kkgs
�[_ng[[Zmag_ca_f̂aeg_m̂]cg_]nngm[aZj]_[Z_̂]magba_cZ[_̂anĝ ẐbkZ_
dq_fal_fqbka_dk]kqZbcg_bZ[[g_dfZna\ang_n�Z_a[_k̂qdk_bgb_fq�_
ZddẐZ_ngbdacẐ]kg_ngeZ_qb_dgmmZkkg_\adn][Z_Z_iZb_n�Z_eZbg_
fq�_ZddẐZ_ngbdacẐ]kg_�q][Z_mZbẐang_dgmmZkkg_f]ddajg_cpaeh
fgdk]s_�[_k̂qdk_bgb_�_qb_dgmmZkkg_maq̂acang_cgk]kg_ca_f̂gf̂a]_
fẐdgb][akro_ZddZbcg_abjZnZ_a[_k̂qdkZZ_[]_fẐdgb]_ca_̂a\Ẑah
eZbkg_bZa_̂]ffĝka_ngb_a_kẐ à_�_[Zm][Z_̂]ff̂ZdZbk]bkZ_�_ca_
qb_abkẐZddZ_dgmmZkkajg_cadkabkgs_�bn�Z_�q]bcg_da_cadnqkZ_ca_
f̂ZkZdZ_Ẑ]̂a][a_a[_f̂abnafag_�_a[_eZcZdaeg_ZddZbcg_ngẐZbkZ_
ngb_[]_n]̂]kkẐadkan]_dfZna\an]_cZ[[p]kkg_adkakqkajg_cZ[_k̂qdk_
]\\Ẑe]̂Z_n�Z_�qZ[[p]kkg_bgb_cr_jak]_]_qb_bqgjg_dgmmZkkg_
maq̂acang_dZiiZbZ_][[pZ\\Zkkg_ca_dZm̂Zm]̀agbZ_f]k̂aegba][Zs_
�Ẑ_k][Z_egkajgo_a_maqcana_cZ[[]_dZ̀agbZ_��_cZ[[]_�kf_ca_ta[]bgo_
�]bbg_̂akZbqk]_[]_bgka\an]̀agbZ_cZ[[p]kkgo_bgbn��_[]_n]̂kZ[[]_
dkZdd]o_abZdadkZbkZ_Zwg_̂]can][eZbkZ_bq[[]_fẐ_n]̂Zb̀]_ca_
[Zmakkae]̀agbZ_f]ddaj]_cZ[_k̂qdks
�[_ng[[Zmag_]mmaqbmZj]_]bn�Z_n�Z_[]_n]̂kZ[[]_ca_f]m]eZbkg_
aefqmb]k]_̂adq[k]j]_n]̂ZbkZ_ca_egkaj]̀agbZ_ab_jag[]̀agbZ_
cZ[[p]̂ks_y_cZ[[]_[ZmmZ_z �w����o_]ff[an]ia[Z_]bn�Z_]m[a_]kka_
cZ[[]_̂adngddagbZo_ab_�q]bkg_[]_dkZdd]_bgb_�]_fẐeZddg_][_
ngbk̂aiqZbkZ_ca_jẐa\an]̂Z_a_f̂Zdqffgdka_ca_\]kkg_Z_[Z_̂]magba_
maq̂acan�Z_n�Z_�]bbg_cZkẐeab]kg_[]_cZnadagbZ_cZ[[p]eeah
badk̂]̀agbZ_Z_[]_ngbdZmqZbkZ_adn̂àagbZ_]_̂qg[gs
_�]_�kf_ca_ta[]bg_ngbn[qcZj]_ngb_[p]nngm[aẐZ_[pZnnZ̀agbZ_
cZ[_̂anĝ ẐbkZ_̂Z[]kaj]eZbkZ_][[]_cZn]cZb̀]_dk]kqZbcg_
[p]ff[an]ia[akr_bZ[_n]dg_ca_dfZnaZ_cZ[[p]̂ks_��_cZ[_cf̂_�y�w��_
ngbdacẐ]bcg_[Z_aefgdkZ_̂an�aZdkZ_ngeZ_dqff[ZkajZ_]_kqkka_
m[a_Z\\Zkka_Z_�qabca_c]_̂an�aZcẐda_Zbk̂g_a_k̂Z_]bba_cZnĝ Ẑbka_
c][[]_c]k]_ca_̂Zmadk̂]̀agbZ_cZ[[p]kkgs
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�pZdadkZb̀]_ca_qb_e]mmaĝ_nĝ âdfZkh
kajg_bgb_�_f̂Zdqeaia[Z_dg[k]bkg_dq[[]_
i]dZ_cZ[_j][ĝZ_can�a]̂]kgo_]nnẐk]kg_g_
cZ\abakg_]a_\aba_cZ[[paefgdk]_ca_̂Zmadk̂gs_
�gd�_�]_dk]ia[akg_[]_�ĝkZ_ca_n]dd]̀agbZo_
ngb_[pĝcab]b̀]_bs_�v�y_cZ[_��w� wz���s_
xjacZb̀a]_ab\]kka_[]_uqf̂Ze]_nĝkZ_n�Z_
[pa[[Zmakkaeakr_ca_k][Z_n̂akẐag_cadnZbcZ_
c][[g_aqd_dqfẐjZbaZbd_ca_nqa_][_�[mds_bs_
� �w�vo_n�Z_�_bĝe]_c]_̂akZbẐda_]ff[ah
n]ia[Z_]bn�Z_]a_maqcàa_ab_nĝdgo_]kkZdg_
[pabkZbkg_abkẐf̂Zk]kajgo_ngb_Z\\Zkka_̂Zh
k̂g]kkajas_�Ẑ][k̂go_]\\Ẑe]bg_a_maqcanao_
dZ_fq̂Z_�_jẐg_n�Z_a[_eẐg_̂a\ẐaeZbkg_
][[pabkẐf̂Zk]̀agbZ_c]_]kk̂aiqâZ_]_bĝeZ_
f̂ZnZcZbka_bgb_]kk̂aiqadnZo_fẐ_na�_dg[go_
]c_qb]_bĝe]_n]̂]kkẐZ_abkẐf̂Zk]kajgo_
kqkk]ja]_[g_dkZddg_̂a\ẐaeZbkg_kZdkaegh
ba]_[pabkZbkg_cZ[_[Zmad[]kĝZ_ca_]kk̂aiqâZ_

]c_Zdd]_a[_n]̂]kkẐZ_̂Zk̂g]kkajg�_abkZbkg_
n�Zo_bZ[[]_dfZnaZo_k̂gj]_q[kẐaĝZ_ngb\Ẑh
e]_bZ[_\]kkg_n�Z_dg[g_fẐ_[Z_f̂Zjadagba_
ab_Zd]eZ_bgb_da_f̂ZjZcZ_Zdf̂Zdd]eZbkZ_
n�Z_da_]ff[an]bg_]_cZnĝ Ẑ̂Z_c][_fẐagcg_
ca_aefgdk]_ab_nĝdg_][[]_c]k]_ca_Zbk̂]h
k]_ab_jamĝZ_cZ[_cZn̂Zkgs_�Z[[]_dfZnaZo_
[p�mZb̀a]_cZ[[Z_Zbk̂]kZ_]jZj]_bgka\an]kg_
qb_]jjadg_ca_]nnẐk]eZbkg_fẐ_e]mmaĝ_
Ẑccakg_]a_\aba_�̂fZ\_fẐ_[p]bbg_z��zo_ab_
cafZbcZb̀]_cZ[[]_nZddagbZ_ca_qb_kẐ Ẑh
bg_Zca\an]ia[Zo_n][ng[]bcg_[]_f[qdj][Zb̀]_
dq[_j][ĝZ_]nnẐk]kg_]a_\aba_cZ[[paefgdk]_
ca_̂Zmadk̂gs_�]_�k̂_]nngm[aZj]_[p]ffZ[[g_
cZ[_ngbk̂aiqZbkZ_dq[_̂a[aZjg_n�Z_[p�\\anag_
fgkZj]_]bn�Z_f̂gnZcẐZ_ab_ja]_abcqkkaj]_
][[p]nnẐk]eZbkg_cZ[_̂Zccakg_c]_f[qdj]h
[Zb̀]o_i]d]bcgda_fẐ�_dq_Z[ZeZbka_nẐka_
Z_ngbn̂Zkao_dZb̀]_]cgkk]̂Z_a[_dg[g_n̂akẐag_

cZ[_j][ĝZ_]a_\aba_cZ[[paefgdk]_ca_̂Zmah
dk̂go_\gbc]k]_dq_f̂Zdqffgdka_Z_\ab][akr_
dfZna\ana_Z_cajẐda_̂adfZkkg_][[Z_aefgdkZ_
câZkkZs_�jjẐdg_�qZdk]_cZnadagbZ_[p�mZbh
à]_f̂gfgbZj]_̂anĝdg_fẐ_n]dd]̀agbZo_fga_
Ẑdfabkgo_fẐ�o_fẐ_�q]bkg_dgf̂]_ZjacZbh
à]kgs_�Ẑ_[Z_nZddagba_ca_aeegia[a_Z_ca_
]̀aZbcZo_bgbn��_fẐ_[]_ngdkakq̀agbZ_Z_a[_
k̂]d\ẐaeZbkg_ca_câakka_̂Z][a_dqm[a_dkZddao_
[pZdadkZb̀]_ca_qb_e]mmaĝ_nĝ âdfZkkajg_
Z_cZ[[]_̂Z[]kaj]_f[qdj][Zb̀]_bgb_�_cqbh
�qZ_f̂Zdqeaia[Z_dg[k]bkg_dq[[]_i]dZ_cZ[_
j][ĝZo_]bn�Z_dZ_can�a]̂]kgo_]nnẐk]kgo_g_
cZ\abakg_]a_\aba_cZ[[paefgdk]_ca_̂Zmadk̂go_
]bn�Z_ngbdacẐ]kg_n�Zo_bZ[[Z_eĝZ_�_]fh
fqbkg_abkẐjZbqkgo_ngb_Z\\Zkka_̂Zk̂g]kkah
jao_a[_�[mds_bs_� �w�vs
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