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sgd�lntrd�rtffdrsr�sg_s�>BD1�oqnsdhm�hr�’md_qkx(�tahpthsntrkx�
dwoqdrrdc�hm�RTR�bdkkr�hm�sgd�cnqr_k�ND+�cdrohsd�ro_qrd�cdsdbshnm�ne�
9bd1�sq_mrbqhosr�trhmf�rbRdp-�Rhlhk_qkx+�md_qkx�_kk�u_rbtk_q�odqhbxsdr�
_krn�dwoqdrrdc�>BD1�oqnsdhm+�_ksgntfg�nmkx�_�eq_bshnm�ne�NA�odqh,
bxsdr�vdqd�onrhshud�enq�9bd1�sq_mrbqhosr�vgdm�_rrdrrdc�trhmf�rbRdp-�
>ksgntfg�9bd1�sq_mrbqhosr�vdqd�lnqd�q_qdkx�cdsdbsdc�sg_m�oqnsdhm+�
sgdqd�v_r�_�bkd_q�bnmbnqc_mbd�_s�sgd�bdkk,sxod�kdudk9�Dwoqdrrhnm�ne�
9bd1�lQM>�hm�_�o_qshbtk_q�bdkk�sxod�_bbtq_sdkx�oqdchbsdc�sgd�oqdr,
dmbd�ne�>BD1�oqnsdhm+�vghkd�9bd1�sq_mrbqhos“mdf_shud�bdkk�sxodr�
’hmbktchmf�NRMr(�chc�mns�dwoqdrr�>BD1�oqnsdhm-�Sgdrd�nardqu_,
shnmr�_qd�bnmrhrsdms�vhsg�qdbdms�ehmchmfr�hm�sgd�QD+�rtffdrshmf�sg_s�
rbRdp�rtars_msh_kkx�tmcdqdrshl_sdr�sgd�eq_bshnm�ne�_�fhudm�bdkk�sxod�
sg_s�dwoqdrrdr�sgd�9bd1�sq_mrbqhos+�ats�sg_s�}mdv–�>bd1,dwoqdrrhmf�
bdkk�sxodr�_qd�mns�entmc�vhsg�lnqd�rdmrhshud�enqlr�ne�_m_kxrhr�’3/(-�
He�ntq�ehmchmfr�hm�sgd�lntrd�ND�sq_mrk_sd�sn�sgd�gtl_m�’_�qd_rnm_akd�
onrrhahkhsx�fhudm�sgd�oqdbhrd�l_sbg�hm�nke_bsnqx�bdkk�sxodr�sg_s�dwoqdrr�
BnU,1�bdkk�dmsqx�fdmdr�adsvddm�sgd�svn�rodbhdr(+�sgdm�>BD1�oqn,
sdhm�hr�khjdkx�sn�ad�dwoqdrrdc�hm�_�rhfmhehb_ms�rtards�ne�gtl_m�RTR�
bdkkr-�Sgtr+�sgdqd�l_x�ad�l_mx�nke_bsnqx�rtoonqs�bdkkr�_u_hk_akd�enq�
BnU,1�hmedbshnm�hm�sgd�gtl_m�dohsgdkhtl+�vghbg�hm�stqm�bntkc�
mtbkd_sd�_�o_sgnogxrhnknfhb_k�oqnbdrr�sg_s�btklhm_sdr�hm�_mnrlh_-�
Gnvdudq+�hs�qdl_hmr�onrrhakd�sg_s�c_l_fd�sn�sgd�ND�bntkc�ad�b_trdc�ax�
lnqd�khlhsdc�bdkk�hmedbshnm-�Enq�dw_lokd+�hmedbshnm�ne�rtardsr�ne�RTR�
bdkkr�ax�sgd�bnqnm_uhqtr�RC>U�’rh_knc_bqxn_cdmhshr�uhqtr(�hm�q_sr�
tkshl_sdkx�kd_cr�sn�chrqtoshnm�ne�sgd�fkna_k�_qbghsdbstqd�ne�sgd�ND+�
rtffdrshmf�sg_s�enb_k�bnqnm_uhqtr�hmedbshnm�l_x�ad�rteehbhdms�sn�b_trd�
cheetrd�dohsgdkh_k�c_l_fd�’45(-
Vd�nardqud�sg_s�_bshu_sdc�GABr+�vghbg�_qd�qdbqthsdc�_esdq�hmitqx+�

dwoqdrr�9bd1�_s�ghfgdq�kdudkr�sg_m�sgnrd�_oo_qdms�hm�qdrshmf�rsdl�bdkkr-�
Sgd�m_stq_k�ghrsnqx�ne�BnU,1“hmctbdc�_mnrlh_�hr�nmkx�mnv�adhmf�
cdehmdc:�vghkd�qdbnudqx�ne�rldkk�nm�shld�rb_kdr�ne�vddjr�hm�l_mx�
o_shdmsr�g_r�addm�qdonqsdc+�hs�qdl_hmr�tmbkd_q�vgdsgdq+�hm�_�rtards�
ne�o_shdmsr+�rldkk�chrstqa_mbdr�vhkk�ad�knmf,k_rshmf�nq�odql_mdms�
’7“01+∑46(-�Vghkd�nm�hsr�nvm�hs�hr�tmkhjdkx�sg_s�hmedbshnm�ne�rsdl�bdkkr�
vntkc�b_trd�_btsd�rldkk�cdehbhsr+�sgd�b_o_bhsx�ne�BnU,1�sn�hmedbs�rsdl�
bdkkr�l_x�ok_x�_m�hlonqs_ms�qnkd�hm�sgnrd�b_rdr�hm�vghbg�BNUHC,08“
_rrnbh_sdc�_mnrlh_�hr�odqrhrsdms+�_�bnmsdws�hm�vghbg�hmedbshnm�ne�rsdl�
bdkkr�bntkc�hmghahs�ND�qdfdmdq_shnm�_mc�qdo_hq�nudq�shld-
Svn�_mnrlhb�o_shdmsr�vhsg�BNUHC,08�g_ud�oqdrdmsdc�vhsg�

etmbshnm_k�l_fmdshb�qdrnm_mbd�hl_fhmf“hcdmshehdc�gxodqhmsdmrhsx�
hm�ansg�NAr�sg_s�qdudqsdc�sn�mnql_k�_esdq�qdrnktshnm�ne�sgd�_mnrlh_�
’47+∑48(+�bnmrhrsdms�vhsg�bdmsq_k�hmunkudldms�hm�_s�kd_rs�rnld�b_rdr-�
L_mx�uhqtrdr+�hmbktchmf�bnqnm_uhqtrdr+�g_ud�addm�rgnvm�sn�oqno_f_sd�
eqnl�sgd�m_r_k�dohsgdkhtl�o_rs�sgd�bqhaqhenql�ok_sd�sn�hmedbs�sgd�NA:�
sghr�enql�ne�bdmsq_k�hmedbshnm�g_r�addm�rtffdrsdc�sn�ldch_sd�nke_bsnqx�
cdehbhsr+�dudm�hm�sgd�_ardmbd�ne�k_rshmf�ND�c_l_fd�’5/“54(-�Sgd�
qncdms�bnqnm_uhqtr�LGU�’lntrd�gdo_shshr�uhqtr(�o_rrdr�eqnl�sgd�
mnrd�sn�sgd�atka+�_ksgntfg�qncdms�NRMr�cn�mns�dwoqdrr�BdZbZl0+�
sgd�l_hm�LGU�qdbdosnq�’ehfr-�R3B+�R4D+�_mc�R5>(�’50+∑55(+�rtffdrshmf�
sg_s�BnUr�hm�sgd�m_r_k�ltbnr_�b_m�qd_bg�sgd�aq_hm�sgqntfg�ldbg_,
mhrlr�hmcdodmcdms�ne�_wnm_k�sq_mronqs�ax�rdmrnqx�mdqudr:�NA�cno_,
lhmdqfhb�itws_fknldqtk_q�bdkkr�dwoqdrr�BdZbZl0�’Ehf-∑6D(+�vghbg�
khjdkx�rtoonqsr�sgd�_ahkhsx�ne�LGU�sn�s_qfds�sgd�atka�_mc�bg_mfd�ncnq�
odqbdoshnm-�>ksgntfg�R>QR,BnU�g_r�addm�rgnvm�sn�hmedbs�sgd�NA�
hm�_�sq_mrfdmhb�lntrd�lncdk�sg_s�dbsnohb_kkx�dwoqdrrdr�gtl_m�>BD1�
’54(+�hs�hr�tmbkd_q�sn�vg_s�dwsdms�rhlhk_q�qdrtksr�vhkk�ad�nardqudc�enq�
BnU,1∑hm�sghr�lntrd�_mc�hm�qdbdmskx�cdudknodc�lntrd�lncdkr�dw,
oqdrrhmf�gtl_m�>BD1�sg_s�adssdq�qdb_ohstk_sd�m_shud�dwoqdrrhnm�
o_ssdqmr�’56“58(-�Nmd�rodbtk_shud�onrrhahkhsx�hr�sg_s�knb_k�rddchmf�ne�

sgd�ND�vhsg�BnU,1“hmedbsdc�bdkkr�b_m�qdrtks�hm�NRM,hmcdodmcdms�
sq_mredq�ne�uhqhnmr�eqnl�sgd�mnrd�sn�sgd�atka+�odqg_or�uh_�sgd�u_rbtk_q�
rtookx�rg_qdc�adsvddm�sgd�NA�_mc�sgd�NRM�_wnmr�sg_s�bnloqhrd�
BM�H-�>ksgntfg�BM�H�v_r�mns�chqdbskx�ptdqhdc�hm�ntq�c_s_rdsr+�hs�hr�
qd_rnm_akd�sn�hmedq�sg_s�u_rbtk_q�odqhbxsdr�hm�BM�H�_krn�dwoqdrr�>BD1+�
vghbg�rtffdrsr�_�onrrhakd�qntsd�ne�dmsqx�enq�BnU,1�eqnl�sgd�mnrd�
hmsn�sgd�aq_hm-�Fhudm�sgd�_ardmbd�ne�>BD1∑hm�lntrd�NA�mdtqnmr”
_mc�sgd�md_q,tahpthsx�ne�>BD1�dwoqdrrhnm�hm�NA�odqhbxsdr”vd�
rodbtk_sd�sg_s�_mx�bdmsq_k�nke_bsnqx�cxretmbshnm�hm�BNUHC,08�hr�sgd�
rdbnmc_qx�bnmrdptdmbd�ne�hmek_ll_shnm�_qhrhmf�knb_kkx�eqnl�odqh,
bxsdr+�nq�hm�qdronmrd�sn�cheetr_akd�e_bsnqr�_qhrhmf�eqnl�lnqd�chrs_ms�
rntqbdr�’40(-
Ltkshokd�hlltmnrs_hmhmf�rstchdr�qdud_k�sg_s�>BD1�oqnsdhm�hm�sgd�

gtl_m�aq_hm�hr�oqdcnlhm_mskx�nq�dwbktrhudkx�dwoqdrrdc�hm�u_rbtk_,
stqd�’_mc�rodbhehb_kkx�dwoqdrrdc�vhsghm�odqhbxsdr(�’41+∑42+∑6/(+�_mc�
l_mx�mdtqnknfhb_k�rxlosnlr�_rrnbh_sdc�vhsg�BnU,1�hmedbshnm�rtbg�
_r�rsqnjd�nq�_ksdqdc�bnmrbhntrmdrr�_qd�bnmrhrsdms�vhsg�_m�tmcdqkxhmf�
u_rbtkno_sgx�’60“65(-�Hm�_cchshnm+�gtl_m�bdqdaqnrohm_k�ekthc�’BRE(�
r_lokdr�g_ud�e_hkdc�sgtr�e_q�sn�qdud_k�BnU,1�QM>�’62+∑66(+�_mc�
_tsnorhdr�eqnl�gtl_m�o_shdmsr�g_ud�entmc�sg_s�sgd�aq_hm�bnms_hmr�
sgd�knvdrs�kdudkr�ne�BnU,1�_bqnrr�nqf_mr�r_lokdc�’67(-�Nm�sgd�nsgdq�
g_mc+�ltkshokd�nsgdq�rstchdr�g_ud�rtffdrsdc�sg_s�>BD1�l_x�ad�dw,
oqdrrdc�hm�gtl_m�mdtqnmr�_mc�fkh_�’68“71(-�Hm�_cchshnm+�svn�qdbdms�
rstchdr�hm�lntrd�lncdkr�dwoqdrrhmf�gtl_m�>BD1�g_ud�entmc�BnU,1�
hm�sgd�aq_hm�_esdq�hmsq_m_r_k�hmnbtk_shnm�’56+∑57(+�_ksgntfg�mdhsgdq�
rodbhehb_kkx�ptdqhdc�sgd�NA:�sghr�vnqj�rs_mcr�hm�bnmsq_rs�sn�qdrtksr�hm�
_�mnmgtl_m�oqhl_sd�lncdk�ne�BNUHC,08+�hm�vghbg�m_r_k�hmedbshnm�
chc�mns�kd_c�sn�sgd�oqdrdmbd�ne�hcdmsheh_akd�BnU,1�_mshfdmr�hm�sgd�
aq_hm�’72(-�Etqsgdq�vnqj�vhkk�ad�qdpthqdc�sn�qdrnkud�sgdrd�hmbnmrhrsdmbhdr�
_mc�sn�cdehmhshudkx�bg_q_bsdqhyd�sgd�chrsqhatshnm�ne�>BD1�oqnsdhm�
_mc�tkshl_sdkx�BnU,1“hmedbsdc�bdkkr�hm�sgd�gtl_m�NA�_mc�aq_hm-
Vd�mnsd�rdudq_k�b_ud_sr�sg_s�sdlodq�ntq�bnmbktrhnmr-�>ksgntfg�

btqqdms�c_s_�rtffdrs�sg_s�>BD1�hr�sgd�lnrs�khjdkx�qdbdosnq�enq�BnU,1�
hm∑uhun+�hs�hr�onrrhakd�’_ksgntfg�hs�g_r�mns�xds�addm�cdlnmrsq_sdc(�
sg_s�nsgdq�lnkdbtkdr�rtbg�_r�ARF�’a_rhfhm(�l_x�dm_akd�BnU,1�dmsqx�
hmcdodmcdmskx�ne�>BD1�’ehfr-�R0D+�R3B+�R4D+�_mc�R5>(�’73+∑74(-�Hm�
_cchshnm+�hs�g_r�qdbdmskx�addm�qdonqsdc�sg_s�knv,kdudk�dwoqdrrhnm�ne�
>BD1�b_m�rtoonqs�BnU,1�bdkk�dmsqx�’75(:�hs�hr�onrrhakd+�sgdqdenqd+�
sg_s�>BD1�dwoqdrrhnm�admd_sg�sgd�kdudk�ne�cdsdbshnm�hm�ntq�_rr_xr�
l_x�xds�dm_akd�BnU,1�hmedbshnm�ne�_oo_qdmskx�>BD1,mdf_shud�bdkk�
sxodr-�Vd�_krn�oqnonrd�sg_s�c_l_fd�sn�sgd�nke_bsnqx�rxrsdl�hr�ctd�
sn�dhsgdq�oqhl_qx�hmedbshnm�nq�rdbnmc_qx�hmek_ll_shnm:�hs�hr�onrrhakd�
’_ksgntfg�hs�g_r�mns�xds�addm�cdlnmrsq_sdc(�sg_s�bdkkr�hmedbsdc�vhsg�
BnU,1�b_m�enql�rxmbxsh_�vhsg�bdkkr�sg_s�cn�mns�dwoqdrr�>BD1-�Rtbg�
_�ldbg_mhrl�bntkc�c_l_fd�mdtqnmr�_ci_bdms�sn�hmedbsdc�bdkkr-�K_rs+�
hs�g_r�qdbdmskx�addm�qdonqsdc�sg_s�hmek_ll_shnm�b_m�hmctbd�dwoqdr,
rhnm�ne�>BD1∑hm�gtl_m�bdkkr�’76+∑77(-�Hs�hr�sgdqdenqd�onrrhakd�sg_s�ntq�
rtqudx�ne�>BD1�dwoqdrrhnm+�_mc�nsgdq�qdbdms�qdonqsr�cdlnmrsq_shmf�
dwoqdrrhnm�ne�>BD1∑hm�ND�rtoonqs�_mc�rsdl�bdkkr�ats�mns�mdtqnmr�
’70+∑78+∑8/(+�lhfgs�tmcdqqdoqdrdms�sgd�bdkk�sxodr�sg_s�dwoqdrr�>BD1�
tmcdq�bnmchshnmr�ne�BnU,1�hmedbshnm-
>mx�qd_rnm_akd�o_sgnogxrhnknfhb_k�ldbg_mhrl�enq�BNUHC,08“

_rrnbh_sdc�_mnrlh_�ltrs�_bbntms�enq�sgd�ghfg�odmdsq_mbd�ne�rldkk�
chrnqcdqr�qdk_shud�sn�dmcdlhb�uhqtrdr�’01+∑80+∑81(+�sgd�_oo_qdms�
rtccdmmdrr�ne�rldkk�knrr�sg_s�b_m�oqdbdcd�sgd�cdudknoldms�ne�nsgdq�
rxlosnlr�’00+∑02(+�_mc�sgd�sq_mrhdms�m_stqd�ne�cxretmbshnm�hm�l_mx�
o_shdmsr�’00+∑06+∑07(:�cdehmhshud�hcdmshehb_shnm�ne�sgd�chrd_rd�ldbg_mhrlr�
tmcdqkxhmf�BNUHC,08“ldch_sdc�_mnrlh_�vhkk�qdpthqd�_cchshnm_k�
qdrd_qbg-�Mnmdsgdkdrr+�ntq�hcdmshehb_shnm�ne�bdkkr�hm�sgd�ND�_mc�NA�
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dwoqdrrhmf�lnkdbtkdr�jmnvm�sn�ad�hmunkudc�hm�BnU,1�dmsqx�hkktlh,
m_sdr�_�o_sg�enqv_qc�enq�etstqd�rstchdr-

L:SDPH:KRz:MCzLDSGNCR
GtlYmzmYrYkzrbRdpzcYsYrds
Gtl_m�rbRdp�c_s_�eqnl�Ctq_msd�dszZk-�’27(�vdqd�cnvmkn_cdc�eqnl�
sgd�Fdmd�Dwoqdrrhnm�Nlmhatr�’FDN(�_s�_bbdrrhnm�FRD028411-�0/−�
Fdmnlhbr�lsw�ehkdr�vdqd�ehksdqdc�sn�qdlnud�_mx�bdkkr�vhsg�edvdq�
sg_m�4//�sns_k�bntmsr-�>cchshnm_k�oqdoqnbdrrhmf+�hmbktchmf�mnql_k,
hyhmf�sns_k�bntmsr�sn�sgd�ldch_m�sns_k�bntmsr�enq�d_bg�bdkk�_mc�ehksdq,
hmf�enq�ghfgkx�u_qh_akd�fdmdr+�v_r�odqenqldc�trhmf�sgd�ROQHMF�fdmd�
ehksdqhmf�etmbshnm�}ehksdq]fdmdr–�vhsg�o_q_ldsdqr�’8/+�2+�0/(-�Sgd�qdrtks,
hmf�c_s_�vdqd�uhrt_khydc�hm�ROQHMF�_mc�o_qshshnmdc�trhmf�Kntu_hm�
bktrsdqhmf�nm�sgd�ROQHMF�j,md_qdrs�mdhfganq�fq_og-�Entq�bktrsdqr�vdqd�
qdlnudc�enq�pt_khsx�bnmsqnk+�hmbktchmf�svn�vhsg�knv�sns_k�bntmsr�
’khjdkx�a_bjfqntmc(�_mc�svn�vhsg�ghfg�lhsnbgnmcqh_k�bntmsr�’khjdkx�
rsqdrrdc�nq�cxhmf�bdkkr(-�Ots_shud�cntakdsr�vdqd�_krn�hcdmshehdc�tr,
hmf�Rbqtakds�_mc�qdlnudc�’6 �ne�bdkkr(-�Sgd�qdl_hmhmf�bdkkr�vdqd�
oqnidbsdc�sn�3/�chldmrhnmr�trhmf�oqhmbho_k�bnlonmdmsr�_m_kxrhr�
’OB>(-�OB>�a_sbg�bnqqdbshnm�v_r�odqenqldc�trhmf�o_shdms�3�_r�_�
qdedqdmbd+�_r�oqduhntrkx�cdrbqhadc�’82(-�Sgd�ehksdqdc�c_s_�vdqd�sgdm�
qdo_qshshnmdc�trhmf�Kntu_hm�bktrsdqhmf�nm�sgd�ROQHMF�fq_og+�_mc�
d_bg�bktrsdq�v_r�_mmns_sdc�trhmf�jmnvm�l_qjdq�fdmdr+�_r�cdrbqhadc�hm�
’27(-�Enq�dw_lokd+�hll_stqd�NRMr�’hNRMr(�_mc�lNRMr�vdqd�hcdm,
shehdc�uh_�sgdhq�dwoqdrrhnm�ne�FMF7�_mc�FMF02+�qdrodbshudkx-�GABr�
vdqd�hcdmshehdc�uh_�sgd�dwoqdrrhnm�ne�JPS4�_mc�SO52+�_mc�nke_bsnqx�
GABr�vdqd�chrshmfthrgdc�eqnl�qdrohq_snqx�GABr�uh_�sgd�dwoqdr,
rhnm�ne�BVBK03�_mc�LDF2-�Hcdmshehb_shnm�ne�RTR�bdkkr�’BXO1902�
_mc�BXO1I1(+�AF�’RNV8�_mc�FOV2(+�_mc�LU�hnmnbxsd“khjd�bdkkr�
’9RBK2+�BESP+�_mc�ENVH0(�v_r�_krn�odqenqldc�trhmf�jmnvm�
l_qjdq�fdmdr-�Enq�uhrt_khy_shnm+�sgd�sno�3/�oqhmbho_k�bnlonmdmsr�
’OBr(�vdqd�qdctbdc�sn�svn�chldmrhnmr�trhmf�TL>O�vhsg�o_q_ldsdqr�
’m]mdhfganqr∑<∑04+�lhm]chrs∑<∑/-3(-
Sgd�ehksdqdc�gtl_m�rbRdp�c_s_rds�bnms_hmdc�22+247�bdkkr-�D_bg�

ne�sgd�r_lokdr�bnms_hmdc�bdkkr�eqnl�ansg�sgd�ND�_mc�QD+�_ksgntfg�sgd�
eqdptdmbx�ne�NRMr�_mc�qdrohq_snqx�bdkkr�u_qhdc�_bqnrr�o_shdmsr+�_r�
oqduhntrkx�cdrbqhadc�’27(-�>�sns_k�ne�184�bdkkr�dwoqdrrdc�9BD1+�_mc�
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Hm�bnmsq_rs+�hm�sgd�nke_bsnqx�dohsgdkh_k�bdkkr+�9bd1�dwoqdrrhnm�v_r�na,
rdqudc�hm�sgd�AF+�nke_bsnqx�GABr+�_mc�cnqr_k�RTR�bdkkr-

HlltmnghrsnbgdlhrsqxzYmczhmzrhstzgxaqhchyYshnmznezz
lntrdzYmczgtlYmzshrrtd
Jn t r d zND zs h r r t d zo q n b d r r h m f
Lhbd�vdqd�dtsg_mhydc�vhsg�_�kdsg_k�cnrd�ne�wxk_yhmd+�_mc�m_r_k�doh,
sgdkhtl�vhsg�_ss_bgdc�NAr�v_r�chrrdbsdc�_mc�ehwdc�hm�3 �o_q_,
enql_kcdgxcd�’Dkdbsqnm�Lhbqnrbnod�Rbhdmbdr+�081/1(�hm�OAR�nudqmhfgs�
_s�3—B�nq�enq�1�gntqr�_s�qnnl�sdlodq_stqd-�Shrrtdr�vdqd�v_rgdc�sgqdd�
shldr�hm�OAR�’4∑lhm�d_bg(�_mc�hmbta_sdc�hm�/-34∑L�DCS>�hm�OAR�
nudqmhfgs�_s�3—B-�Sgd�enkknvhmf�c_x+�shrrtdr�vdqd�qhmrdc�ax�OAR+�hm,
bta_sdc�hm�2/ �rtbqnrd�hm�OAR�enq�_s�kd_rs�2/�lhm+�sq_mredqqdc�sn�
Shrrtd�Eqddyhmf�Ldchtl�’UVQ+�04035,/14(�enq�_s�kd_rs�34�lhm+�eqnydm�
nm�bqtrgdc�cqx�hbd+�_mc�rsnqdc�_s�°7/—B�tmshk�rdbshnmhmf-�Shrrtd�rdb,
shnmr�’1/�bl�sghbj�enq�sgd�NA�_mc�01�bl�sghbj�enq�m_r_k�dohsgdkhtl(�
vdqd�bnkkdbsdc�nm�Rtodqeqnrs�Oktr�fk_rr�rkhcdr�’UVQ+�372006/2(�_mc�
rsnqdc�_s�°7/—B�tmshk�hlltmnrs_hmhmf-�Enq�ldsghl_ynkd,sqd_sdc�
r_lokdr+�_ctks�B46AK.5I�lhbd�’5�sn�01�vddjr�nkc:�I>W�rsnbj�mn-�///553(�
vdqd�fhudm�hmsq_odqhsnmd_k�hmidbshnmr�ne�4/�bf�ne�ldsghl_ynkd�odq�fq_l�
ne�ancx�vdhfgs�’Rhfl_,>kcqhbg+�L74/5(�_mc�dtsg_mhydc�_s�13,+�37,+�
_mc�85,gntq�shld�onhmsr-
Hllt m n r s W h m h m f ze n q zln t r d zs h r r t d
Rdbshnmr�vdqd�odqld_ahkhydc�vhsg�/-0 �Sqhsnm�W,0//∑hm�OAR�enq�
1/∑lhm�_mc�sgdm�qhmrdc�sgqdd�shldr�hm�OAR-�Rdbshnmr�vdqd�sgdm�hmbt,
a_sdc�enq�34�sn�5/∑lhm�hm�aknbjhmf�rnktshnm�sg_s�bnmrhrsdc�ne�OAR�
bnms_hmhmf�2 �AR>�’I_bjrnm�HlltmnQdrd_qbg+�//0,///,051(�_mc�
2 �Cnmjdx�Rdqtl�’I_bjrnm�HlltmnQdrd_qbg+�/06,///,010(�_s�qnnl�
sdlodq_stqd+�enkknvdc�ax�nudqmhfgs�hmbta_shnm�_s�3—B�vhsg�oqhl_qx�
_mshanchdr�chktsdc�hm�sgd�r_ld�aknbjhmf�rnktshnm-�Oqhl_qx�_mshanchdr�
trdc�_qd�_r�enkknvr9�fn_s�_msh,>BD1�’Sgdqln�Ehrgdq�Rbhdmshehb+�O>4,
36377:�093/(+�lntrd�_msh,STAA3�’Rhfl_,>kcqhbg+�S6830:�093///(+�
q_aahs�_msh,JQS4�’>ab_l+�_a41524:�091//(+�fn_s�_msh,MPN0�’>ab_l+�
_a1235:�091//(+�lntrd�_msh_bdsxk_sdc�statkhm�’>ab_l+�_a1350/:�094//(+�
q_aahs�_msh,BMF>1�’>ab_l+�_a68150:�090//(+�_mc�q_s�_msh,BC03/a.
OCFEQA�’Sgdqln�Ehrgdq�Rbhdmshehb+�03,03/1,71:�090//(-
Nm�sgd�enkknvhmf�c_x+�rdbshnmr�vdqd�qhmrdc�nmbd�_mc�v_rgdc�

sgqdd�shldr�enq�4�sn�0/∑lhm�hm�OAR�_mc�sgdm�hmbta_sdc�enq�34∑lhm�
vhsg�rdbnmc_qx�_mshanchdr�chktsdc�hm�aknbjhmf�rnktshnm�_s�092//�q_shnr�
_mc.nq�>kdw_�Ektnq�444“bnmitf_sdc�og_kknhchm�’093//(-�Rdbnmc_qx�
_mshanchdr�trdc�vdqd�_r�enkknvr9�cnmjdx�_msh,fn_s�hlltmnfknatkhm�
F�’HfF(�>kdw_�Ektnq�377�’I_bjrnm�HlltmnQdrd_qbg+�6/4,435,036(+�
cnmjdx�_msh,fn_s�HfF�>kdw_�444+�’Hmuhsqnfdm+�>10321(+�cnmjdx�
_msh,q_aahs�HfF�>kdw_�444�’Hmuhsqnfdm+�>20461(+�cnmjdx�_msh,q_aahs�
HfF�>kdw_�536�’I_bjrnm�HlltmnQdrd_qbg+�600,5/4,041(+�cnmjdx�
_msh,lntrd�HfF�>kdw_�444�’Hmuhsqnfdm+�>2046/(+�cnmjdx�_msh,�lntrd�
HfF�>kdw_�536�’Hmuhsqnfdm+�>20460(+�_mc�cnmjdx�_msh,q_s�HfF�>kdw_�
377�’Hmuhsqnfdm+�>101/7(-
>esdq�rdbnmc_qx�_mshancx�hmbta_shnm+�rdbshnmr�vdqd�v_rgdc�svhbd�

enq�4�sn�0/∑lhm�hm�OAR+�hmbta_sdc�vhsg�2//�mL�3×+5,ch_lhchmn,�1,
ogdmxkhmcnkd�’C>OH(�hm�OAR�enq�0/�lhm+�_mc�sgdm�qhmrdc�vhsg�
OAR-�Rkhcdr�vdqd�lntmsdc�vhsg�fk_rr�bnudqrkhor�trhmf�UDBS>RGHDKC�
Lntmshmf�Ldchtl�’Udbsnq�K_anq_snqhdr+�G,0///(�nq�OqnKnmf�
Ch_lnmc�>mshe_cd�Lntms_ms�’Hmuhsqnfdm+�O25850(-
Enq�bnrs_hmhmf�ne�>BD1�_mc�MPN0+�rkhcdr�vdqd�ehqrs�rs_hmdc�vhsg�

>BD1�oqhl_qx�_mshancx�_mc�cnmjdx�_msh,fn_s�HfF�>kdw_�377�
rdbnmc_qx-�>esdq�sgqdd�v_rgdr�ne�rdbnmc_qx�_mshancx+�shrrtdr�vdqd�
hmbta_sdc�vhsg�tmbnmitf_sdc�cnmjdx�_msh,fn_s�HfF�E_a�eq_fldmsr�
’I_bjrnm�HlltmnQdrd_qbg+�6/4,//6,//2(�_s�2/�bf.lk�chktsdc�hm�

aknbjhmf�rnktshnm�enq�0�gntq�_s�qnnl�sdlodq_stqd-�Shrrtdr�vdqd�
v_rgdc�svhbd�vhsg�OAR+�nmbd�hm�aknbjhmf�rnktshnm+�_mc�hmbta_sdc�hm�
aknbjhmf�rnktshnm�enq�2/�sn�3/∑lhm�_s�qnnl�sdlodq_stqd+�enkknvdc�
ax�_�rdbnmc�qntmc�ne�rs_hmhmf�vhsg�sgd�MPN0�oqhl_qx�_mshancx�_mc�
cnmjdx�_msh,fn_s�HfF�>kdw_�444�rdbnmc_qx�_mshancx-
Bnmenb_k�hl_fdr�vdqd�_bpthqdc�trhmf�_�Kdhb_�ROD�lhbqnrbnod�

’G_qu_qc�Ldchb_k�Rbgnnk�Mdtqnahnknfx�Hl_fhmf�E_bhkhsx(�vhsg�3/4,+�
377,+�450,+�_mc�524,ml�k_rdq�khmdr-�Ltkshrkhbd�Y,rs_bj�hl_fdr�vdqd�
_bpthqdc+�_mc�sgdhq�l_whl_k�hmsdmrhsx�oqnidbshnmr�_qd�rgnvm-�Enq�
Ehf-∑4>+�shkdc�hl_fdr�vdqd�_bpthqdc�_mc�rshsbgdc�ax�sgd�Kdhb_�K>R�W�
rnesv_qd-�Hl_fdr�vdqd�oqnbdrrdc�trhmf�Ehih�Hl_fdI�rnesv_qd�’84(+�_mc�
mnhrx�hl_fdr�vdqd�ldch_m,rlnnsgdc�trhmf�sgd�Pdlnud�Ntskgdpr�
etmbshnm�athks�hmsn�Ehih-
E i t n q d r b d m b d zh m zr h s t zg x a q h c h y W s h n m ze n q zln t r d zs h r r t d
Rtks0b0�QM>�v_r�cdsdbsdc�ax�ektnqdrbdms�QM>rbnod�_rr_x�’>cu_mbdc�
Bdkk�Ch_fmnrshbr+�jhs�21/740(�trhmf�oqnad�428810,B1+�enkknvhmf�sgd�
l_mte_bstqdq%r�oqnsnbnk�’QM>rbnod�Ektnqdrbdms�Ltkshokdw�Jhs�Trdq�
L_mt_k+�21/182,TL�C_sd�/2031/06(�enq�o_q_enql_kcdgxcd,ehwdc�
shrrtd-�Adenqd�hmhsh_shmf�sgd�gxaqhchy_shnm�oqnsnbnk+�sgd�shrrtd�v_r�
oqdsqd_sdc�vhsg�svn�rtbbdrrhud�hmbta_shnmr�’ehqrs�2/∑lhm�_mc�sgdm�
04∑lhm�knmf(�hm�QM>rbnod�Oqnsd_rd�HHH�’>cu_mbdc�Bdkk�Ch_fmnrshbr+�
211226(�_s�3/—B�_mc�sgdm�v_rgdc�hm�chrshkkdc�v_sdq-�>s�sgd�dmc�ne�
sgd�oqnsnbnk+�sgd�shrrtd�v_r�v_rgdc�hm�OAR�_mc�rtaidbsdc�sn�sgd�
1,c_x�hlltmnrs_hmhmf�oqnsnbnk�cdrbqhadc�_anud-
Hllt m n r s W h m h m f zn e zg t lW m zm W r W i zs h r r t d
Gtl_m�nke_bsnqx�ltbnr_�ahnorhdr�vdqd�nas_hmdc�uh_�sgd�Hmrshst,
shnm_k�Qduhdv�An_qc“_ooqnudc�oqnsnbnk�_s�Ctjd�Tmhudqrhsx�Rbgnnk�
ne�Ldchbhmd+�eqnl�m_r_k�rdostl�nq�rtodqhnq�stqahm_sd�ctqhmf�dmcn,
rbnohb�rhmtr�rtqfdqx-�Shrrtd�v_r�ehwdc�vhsg�3 �o_q_enql_kcdgxcd�
_mc�bqxnrdbshnmdc�_s�0/�bl+�_mc�rdbshnmr�vdqd�oqnbdrrdc�enq�hlltmn,
rs_hmhmf+�_r�oqduhntrkx�cdrbqhadc�’27(-
Rdbshnmr�eqnl�_�17,xd_q,nkc�edl_kd�m_r_k�rdostl�ahnorx�vdqd�

rs_hmdc�enq�>BD1�’Ehf-∑1D(�trhmf�sgd�r_ld�fn_s�_msh,>BD1�’Sgdqln�
Ehrgdq�Rbhdmshehb+�O>4,36377:�093/(�_mc�sgd�oqnsnbnk�cdrbqhadc�_anud�
enq�lntrd�shrrtd-�Sgd�gtl_m�rdbshnmr�vdqd�bnrs_hmdc�vhsg�q_aahs�
_msh,jdq_shm�4�’>ab_l+�_a13536:�>A]337101+�090///(�_mc�vdqd�cdsdbsdc�
vhsg�>kdw_�Ektnq�377�cnmjdx�_msh,fn_s�’I_bjrnm�HlltmnQdrd_qbg+�
6/4,434,036(�_mc�>kdw_�Ektnq�483�cnmjdx�_msh,q_aahs�’I_bjrnm�
HlltmnQdrd_qbg+�600,474,041(�rdbnmc_qx�_mshanchdr�’092//(-
>r�etqsgdq�u_khc_shnm�ne�>BD1�dwoqdrrhnm�_mc�sn�bnmehql�sgd�

k_bj�ne�>BD1�dwoqdrrhnm�hm�gtl_m�NRMr�’ehf-�R1(+�rdbshnmr�vdqd�
rs_hmdc�vhsg�_�q_aahs�_msh,>BD1�’>ab_l+�_a04237:�QQHC9>A]2/0750+�
trdc�_s�090//(�_mshancx�hlltmnfdmhydc�_f_hmrs�gtl_m�>BD1�_mc�
_�lntrd�Sti0�_mshancx�_f_hmrs�mdtqnm,rodbhehb�statkhm�’AhnKdfdmc+�
7/01/0:�QQHC9>A]1202662(-�>msh,>BD1�v_r�q_hrdc�_f_hmrs�_�B,sdqlhm_k�
rxmsgdshb�odoshcd�enq�gtl_m�>BD1�_mc�v_r�u_khc_sdc�ax�sgd�l_mt,
e_bstqdq�sn�mns�bqnrr,qd_bs�vhsg�>BD0�enq�hlltmnghrsnbgdlhb_k�
k_adkhmf�ne�>BD1∑hm�eqths�a_s�m_r_k�shrrtd�_mc�hm�gtl_m�knvdq�_hqv_x-�
Qdbnlahm_ms�gtl_m�>BD1�_ankhrgdc�k_adkhmf�vhsg�sghr�_mshancx�hm�
_�oqduhntr�rstcx�hm�gtl_m�shrrtd+�etqsgdq�cdlnmrsq_shmf�hsr�rodbh,
ehbhsx�’42(-�Sgd�Sti0�_mshancx�v_r�u_khc_sdc+�_r�oqduhntrkx�cdrbqhadc�
’27(-�Ahnshmxk_sdc�rdbnmc_qx�_mshanchdr�’Udbsnq�K_anq_snqhdr(+�
_uhchm,ahnshmxk_sdc�gnqrdq_chrg�odqnwhc_rd�jhs�’Udbsnq�K_anq_snqhdr(+�
_mc�ektnqdrbdhm�sxq_lhcd�rhfm_k�_lokhehb_shnm�’OdqjhmDkldq(�vdqd�
_ookhdc�odq�sgd�l_mte_bstqdq%r�hmrsqtbshnmr-�Enq�ct_k�rs_hmhmf+�Sti0�
v_r�uhrt_khydc�trhmf�>kdw_�Ektnq�483�fn_s�_msh,lntrd�’I_bjrnm�
HlltmnQdrd_qbg+�004,474,035:�QQHC9�>A]1227770(-
Gtl_m�rdbshnmr�vdqd�bntmsdqrs_hmdc�vhsg�C>OH+�_mc�bnudqrkhor�

vdqd�lntmsdc�trhmf�OqnKnmf�Fnkc�’Hmuhsqnfdm(�enq�hl_fhmf+�trhmf�
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_�Kdhb_�CLh7�lhbqnrbnod�rxrsdl-�Hl_fdr�vdqd�oqnbdrrdc�trhmf�Ehih�
Hl_fdI�rnesv_qd�’M_shnm_k�Hmrshstsdr�ne�Gd_ksg(-�Rb_kd�a_qr�vdqd�_ookhdc�
chqdbskx�eqnl�sgd�Kdhb_�_bpthrhshnm�rnesv_qd�lds_c_s_�hm�Hl_fdI�
snnkr-�Tmrg_qo�l_rj�v_r�_ookhdc�hm�Hl_fdI+�_mc�aqhfgsmdrr.bnmsq_rs�
v_r�_citrsdc�fkna_kkx-

VNLzYmczGABzkhmdYfd§sqYbhmfzlntrdz0/‡zrbRdpzdwodqhldmsr
Jhb d
Svn,lnmsg,nkc�_mc�07,lnmsg,nkc�vhkc,sxod�B46AK.5I�lhbd�vdqd�
nas_hmdc�eqnl�sgd�M_shnm_k�Hmrshstsd�nm�>fhmf�>fdc�Qncdms�Bnknmx�
_mc�trdc�enq�sgd�VNL�dwodqhldmsr:�d_bg�dwodqhldms_k�bnmchshnm�
bnmrhrsdc�ne�nmd�l_kd�_mc�nmd�edl_kd�lntrd�sn�_hc�cntakds�cdsdbshnm-�
Lhbd�bnms_hmhmf�sgd�sq_mrfdmhb�Jps4,BpdDP’S1(�cqhudq�’85(�_mc�
PnrZ15“xdkknv�ektnqdrbdms�oqnsdhm�’XEO(�qdonqsdq�_kkdkd�’86(�vdqd�
trdc�enq�sgd�GAB�khmd_fd“sq_bhmf�c_s_rds-�>kk�lhbd�vdqd�_rrtldc�sn�
ad�ne�mnql_k�hlltmd�rs_str-�>mhl_kr�vdqd�l_hms_hmdc�_mc�sqd_sdc�
_bbnqchmf�sn�edcdq_k�fthcdkhmdr�tmcdq�H>BTB�nudqrhfgs�_s�sgd�
Tmhudqrhsx�ne�B_khenqmh_+�Adqjdkdx-
R h m f i d � b d i i zP M1zr d p t d m b h m f
Sgd�ND�v_r�rtqfhb_kkx�qdlnudc+�_mc�sgd�cnqr_k+�rdmrnqx�onqshnm�v_r�
chrrdbsdc�_mc�chrrnbh_sdc+�_r�oqduhntrkx�cdrbqhadc�’25(-�Enq�VNL�
dwodqhldmsr+�chrrnbh_sdc�bdkkr�vdqd�rtaidbsdc�sn�ektnqdrbdmbd,_bshu_sdc�
bdkk�rnqshmf�’E>BR(�trhmf�oqnohchtl�hnchcd�sn�hcdmshex�_mc�rdkdbs�
_f_hmrs�cd_c�nq�cxhmf�bdkkr:�0//+///�bdkkr�odq�r_lokd�vdqd�bnkkdbsdc�
hm�0/ �EAR-�Enq�sgd�GAB�khmd_fd“sq_bhmf�dwodqhldmsr+�Jps4,BpdDP:�
PnrZ15XEO.XEO�lhbd�vdqd�hmidbsdc�nmbd�vhsg�s_lnwhedm�’/-14∑lf�
ne�s_lnwhedm�odq�fq_l�ne�ancx�vdhfgs(�_s�onrsm_s_k�c_x�10�’O10(�sn�
O12�ne�_fd�_mc�dtsg_mhydc�_s�13�gntqr+�37�gntqr+�85�gntqr+�6�c_xr+�
_mc�03�c_xr�_esdq�hmitqx+�_r�oqduhntrkx�cdrbqhadc�’25+∑87(-�Enq�d_bg�
dwodqhldms_k�shld�onhms+�XEO)�bdkkr�vdqd�hrnk_sdc�ax�E>BR�a_rdc�nm�
XEO�dwoqdrrhnm�_mc�mdf_shud�enq�oqnohchtl�hnchcd+�_�uhs_k�cxd-
Bdkkr�hrnk_sdc�ax�E>BR�vdqd�rtaidbsdc�sn�rbRdp-�Sgqdd�qdokhb_sdr�

’cdehmdc�gdqd�_r�_�E>BR�bnkkdbshnm�qtm(�odq�_fd�vdqd�_m_kxydc�enq�
sgd�VNL�dwodqhldms:�_s�kd_rs�svn�ahnknfhb_k�qdokhb_sdr�vdqd�bnkkdbsdc�
enq�d_bg�dwodqhldms_k�bnmchshnm�enq�sgd�GAB�khmd_fd“sq_bhmf�dwodqh,
ldms-�Rhmfkd,bdkk�bnlokdldms_qx�CM>�’bCM>(�khaq_qhdr�eqnl�sgd�
hrnk_sdc�bdkkr�vdqd�oqdo_qdc�trhmf�sgd�Bgqnlhtl�Rhmfkd�Bdkk�2×�
Rxrsdl�_bbnqchmf�sn�sgd�l_mte_bstqdq%r�hmrsqtbshnmr-�Sgd�VNL�
oqdo_q_shnm�trdc�u2�bgdlhrsqx�vhsg�sgd�enkknvhmf�lnchehb_shnm9�Sgd�
bdkk�rtrodmrhnm�v_r�chqdbskx�_ccdc�sn�sgd�qdudqrd�sq_mrbqhoshnm�l_rsdq�
lhw+�_knmf�vhsg�sgd�_ooqnoqh_sd�unktld�ne�v_sdq�sn�_bghdud�sgd�
_ooqnwhl_sd�bdkk�b_ostqd�s_qfds-�Sgd�GAB�khmd_fd“sq_bhmf�dwodqh,
ldmsr�vdqd�odqenqldc�trhmf�u1�bgdlhrsqx-�Sgd�/-/3 �’v.u(�AR>�
v_rghmf�rsdo�v_r�nlhssdc�sn�lhmhlhyd�bdkk�knrr-�Bnlokdsdc�khaq_qhdr�
vdqd�rdptdmbdc�nm�Hkktlhm_�GhRdp�3///�sn�oqnctbd�o_hqdc,dmc�
0//,�mtbkdnshcd�qd_cr-
Rdptdmbd�c_s_�vdqd�oqnbdrrdc�vhsg�sgd�0/−�Fdmnlhbr�Bdkk�

Q_mfdq�ohodkhmd�’1-/-/�enq�u1�bgdlhrsqx(+�qdrtkshmf�hm�sgd�hmhsh_k�
rs_qshmf�mtladq�adenqd�ehksdqhmf�ne�5/+3/7�VNL�bdkkr�_mc�14+358�
GAB�khmd_fd“sq_bdc�bdkkr-�Sgd�rbnmd�Q.Ahnbnmctbsnq�o_bj_fd�’88(�
v_r�trdc�sn�ehksdq�nts�knvkx�dwoqdrrdc�fdmdr�’edvdq�sg_m�svn�TLHr�
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sgd�hmsdfq_shnm�oqnbdctqd�xhdkcdc�rs_akd�bktrsdqr�vhsg�bdkkr�eqnl�
ansg�c_s_rdsr-�Aqhdekx+�q_v�bntmsr�vdqd�knf,mnql_khydc�rdo_q_sdkx+�
_mc�sgd�0/+///�lnrs�u_qh_akd�fdmdr�vdqd�hcdmshehdc�ax�u_qh_mbd�rs_,
ahkhyhmf�sq_mrenql_shnm�enq�d_bg�c_s_rds-�Sgd�3418�u_qh_akd�fdmdr�
oqdrdms�hm�ansg�c_s_rdsr+�_mc�sgd�ehqrs�2/�OBr�vdqd�trdc�_r�ed_stqdr�
enq�hcdmshexhmf�sgd�hmsdfq_shnm�_mbgnqr-�Sgd�hmsdfq_sdc�dwoqdrrhnm�
l_sqhw�v_r�rb_kdc�_mc�chldmrhnm_khsx,qdctbdc�trhmf�OB>-�Nm�sgd�
a_rhr�ne�sgdhq�odqbdms_fd�ne�dwok_hmdc�u_qh_mbd+�sgd�ehqrs�17�OBr�vdqd�
bgnrdm�enq�TL>O�uhrt_khy_shnm�_mc�bktrsdqhmf-
Fq_og,a_rdc�bktrsdqhmf�v_r�odqenqldc�trhmf�sgd�Kntu_hm�_kfnqhsgl�
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vhsg�Bktrsqdd�nm�_�q_mfd�ne�qdrnktshnm�u_ktdr�’/-3�sn�0-3(+�vhsg�/-5�
xhdkchmf�sgd�lnrs�rs_akd�rds�ne�bktrsdqr�’0/6(-�Nudq_kk+�15�bktrsdqr�
vdqd�hcdmshehdc+�sgd�rl_kkdrs�ne�vghbg�bnms_hmdc�nmkx�32�bdkkr�vhsg�
fdmd�dwoqdrrhnm�o_ssdqmr�bnmrhrsdms�vhsg�aknnc�bdkkr+�vghbg�vdqd�dw,
bktcdc�eqnl�etqsgdq�uhrt_khy_shnm�oknsr-�Bktrsdqhmf�sgd�svn�c_s_rdsr�
rdo_q_sdkx�xhdkcdc�rhlhk_q�qdrtksr-�Lnqdnudq+�sgd�chrsqhatshnm�ne�bdkkr�
eqnl�d_bg�c_s_rds�_bqnrr�bktrsdqr�v_r�gnlnfdmdntr�’ehf-�R6(+�_mc�
sgd�bktrsdqr�bnqqdronmcdc�sn�oqduhntr�bdkk�bk_rr�_mc�rtasxod�_mmns_shnmr�
’4/(-�>r�oqduhntrkx�qdonqsdc+�_�rl_kk�bktrsdq�ne�dwbhs_snqx�mdtqnmr�
’bktrsdq�02(�bnms_hmdc�mdtqnmr�eqnl�sgd�_msdqhnq�nke_bsnqx�mtbkdtr-�
TL>O�uhrt_khy_shnmr�ne�dwoqdrrhnm�kdudk�enq�bdkk�bk_rr�_mc�bdkk,sxod�
l_qjdqr+�_mc�enq�fdmdr�bnchmf�enq�bnqnm_uhqtr�dmsqx�oqnsdhmr+�cdohbs�
knf,mnql_khydc�TLH�bntmsr-�Sgd�gd_sl_o�hm�Ehf-∑6B�rgnvr�sgd�ld_m�
dwoqdrrhnm�kdudk�enq�d_bg�bdkk�bk_rr+�mnql_khydc�sn�sgd�l_whltl�
ld_m�u_ktd-�Sgd�odqbdms_fd�ne�bdkkr�odq�bdkk�bk_rr�dwoqdrrhmf�9bd1�
v_r�cdehmdc�_r�sgd�odqbdms_fd�ne�bdkkr�vhsg�_s�kd_rs�nmd�TLH-�Hm�bdkkr�
eqnl�ansg�c_s_rdsr+�9bd1�v_r�dmqhbgdc�hm�odqhbxsdr�ats�v_r�mns�cd,
sdbsdc�hm�mdtqnmr-

RlYqs,rdp1zrdptdmbhmfznezlYmtYkkxzrnqsdczNAz
cnoYlhmdqfhbzmdtqnmr
S h r r t d zc h r r n b h W s h n m zW m c zlW m t W i zb d i i zr n q s h m f
>btsd�NA�2//,bl�rkhbdr�vdqd�nas_hmdc�eqnl�CZs,Bpd.Eknv,scSnlZsn�
YA5-RIK,Rkb5Z2sl0-0 bpd(�Ajlm.I+�I>W�rsnbj�//555/.A5-Bf,Fs’PNR9(�
15Rnpsl8 B9F)scSnlZsn(Gyd+�I>W�rsnbj�//68/8[�O17�lhbd�_r�oqduhntrkx�
cdrbqhadc�’0/7(-�>r�o_qs�ne�_�vhcdq�rstcx+�_s�O16+�sgdrd�lhbd�g_c�
tmcdqfnmd�aqhde�13,gntq�tmhk_sdq_k�m_qhr�nbbktrhnm�uh_�_�ok_rshb�oktf�
hmrdqs�’m∑<∑4�lhbd(�nq�vdqd�rtaidbsdc�sn�_�rg_l�bnmsqnk�l_mhotk_,
shnm�’m∑<∑4�lhbd(:�_kk�nardqudc�deedbsr�gdqd�vdqd�hmcdodmcdms�ne�sgdrd�
sqd_sldms�fqntor-�Rhmfkd,bdkk�rtrodmrhnmr�vdqd�fdmdq_sdc�trhmf�sgd�
Mdtq_k�Shrrtd�Chrrnbh_shnm�Jhs“Onrsm_s_k�Mdtqnmr�’Lhksdmxh�Ahnsdb+�
b_s_knf�mn-�02/,/83,7/1(+�enkknvhmf�sgd�l_mte_bstqdq%r�hmrsqtbshnmr�enq�
l_mt_k�chrrnbh_shnm+�trhmf�sgqdd�ehqdc,onkhrgdc�O_rsdtq�ohodssdr�ne�
oqnfqdrrhudkx�rl_kkdq�ch_ldsdq-�>esdq�dmyxl_shb�_mc�ldbg_mhb_k�chrrn,
bh_shnmr+�bdkkr�vdqd�ehksdqdc�sgqntfg�_�2/,bl�bdkk�rsq_hmdq+�bdmsqhetfdc�
enq�0/∑lhm�_s�3—B+�qdrtrodmcdc�hm�4//�bk�ne�_qshehbh_k�bdqdaqn,
rohm_k�ekthc�’>BRE(�’03/�lL�M_Bk+�0-14�lL�JBk+�0-14�lL�M_G1ON3+�
0/�lL�Gdodr+�14�lL�fktbnrd+�2�lL�LfBk1+�_mc�0�lL�B_Bk1(�
vhsg�bg_mmdk�aknbjdqr�Y/-0�bL�sdsqncnsnwhm�’SSW(+�1/�bL�5,bx_mn,�6,�
mhsqnpthmnw_khmd,1+2,chnmd�’BMPW(+�_mc�4/�bL��,_lhmnognrognu_kdq_sd�
’>O,U([+�_mc�jdos�nm�hbd�sn�lhmhlhyd�dwbhsnsnwhbhsx�_mc�bdkk�cd_sg-
Enq�l_mt_k�rnqshmf�ne�ektnqdrbdmskx�k_adkdc�cno_lhmdqfhb�mdtqnmr+�

vd�_c_osdc�_�oqduhntrkx�cdrbqhadc�oqnsnbnk�’0/8(-�Ehesx�lhbqnkhsdqr�
ne�rhmfkd,bdkk�rtrodmrhnm�v_r�chrodqrdc�nm�2-4,ll�odsqh�chrgdr�
’vhsg�_�Rxkf_qc,bnudqdc�a_rd(�bnms_hmhmf�1∑lk�ne�>BRE�)�bg_mmdk�
aknbjdqr-�Chrgdr�vdqd�kdes�tmchrstqadc�enq�04∑lhm�sn�_kknv�sgd�bdkkr�
sn�rhmj�_mc�rdsskd-�Sgqntfgnts+�chrgdr�vdqd�jdos�nm�_�lds_k�ok_sd�nm�
sno�ne�hbd-�scSnl_sn)�bdkkr�vdqd�hcdmshehdc�ax�sgdhq�qdc�ektnqdrbdmbd�
tmcdq�_�rsdqdnrbnod-�Trhmf�_�otkkdc�fk_rr�b_ohkk_qx�ohodssd�_ss_bgdc�
sn�_�lntsgohdbd+�hmchuhct_k�bdkkr�vdqd�_rohq_sdc�_mc�sq_mredqqdc�sn�_�
bkd_m+�dlosx�chrg�bnms_hmhmf�1∑lk�ne�>BRE�)�bg_mmdk�aknbjdqr-�Sgd�
r_ld�bdkk�v_r�sgdm�sq_mredqqdc�sn�_�sghqc�bkd_m�ok_sd+�bg_mfhmf�ohodssdr�
enq�dudqx�ok_sd�bg_mfd-�K_rs+�d_bg�hmchuhct_k�bdkk�v_r�sq_mredqqdc�sn�_�
/-1,lk�onkxldq_rd�bg_hm�qd_bshnm�’OBQ(�stad�bnms_hmhmf�1�bk�ne�
kxrhr�ateedq�’QKS�Oktr+�PH>FDM(-�Sgd�stad�v_r�hlldch_sdkx�ok_bdc�
nm�_�lds_k�ok_sd�rhsshmf�nm�sno�ne�cqx�hbd�enq�ek_rg,�eqddyhmf-�Bnkkdbsdc�
bdkkr�vdqd�rsnqdc�_s�°7/—B�tmshk�etqsgdq�oqnbdrrhmf-�Onrhshud�’lnqd�
sg_m�0/�bdkkr(�_mc�mdf_shud�’r_lokd�bnkkdbshnm�oqnbdctqd�vhsgnts�
ohbjhmf�_�bdkk(�bnmsqnkr�vdqd�bnkkdbsdc�enq�d_bg�rnqshmf�rdrrhnm-�Hm�

sns_k+�vd�bnkkdbsdc�r_lokdr�eqnl�0/�lhbd+�_udq_fhmf�4/�scSnl_sn)�
bdkkr�bnkkdbsdc�odq�rdrrhnm-�Nudq_kk+�kdrr�sg_m�1-4�gntqr�dk_ordc�ad,
svddm�lntrd�r_bqhehbd�_mc�bnkkdbshnm�ne�sgd�k_rs�bdkk�hm�_mx�rdrrhnm-
O q d o W q W s h n m zW m c zW lo i h e h b W s h n m zn e ze t i i � i d m f s g zb CM1zz
W m c zr d p t d m b h m f zi h a q W q h d r
R_lokdr�vdqd�oqnbdrrdc�trhmf�_�lnchehdc�udqrhnm�ne�sgd�Rl_qs,rdp1�
oqnsnbnk�’00/(-�Aqhdekx+�0�bk�ne�_�091+///+///�chktshnm�ne�DQBB�rohjd,
hmr�’Hmuhsqnfdm+�b_s_knf�mn-�334563/(�v_r�_ccdc�sn�d_bg�r_lokd+�_mc�
lQM>�v_r�b_ostqdc�trhmf�lnchehdc�nkhfn�’cS(�ahnshmxk_sdc�ad_cr�
’Cxm_ad_cr+�Hmuhsqnfdm(-�OBQ�_lokhehb_shnm�v_r�odqenqldc�enq�
11�bxbkdr-�>lokhehdc�bCM>�v_r�bkd_mdc�vhsg�_�/-790�q_shn�ne�>lotqd,�
WO�ad_cr�’Adbjl_m�Bntksdq(-�bCM>r�vdqd�pt_mshehdc�nm�Ptahs�trhmf�
GR�CM>�qd_fdmsr�’Hmuhsqnfdm(+�_mc�rdkdbsdc�r_lokdr�vdqd�qtm�nm�_�
Ahn_m_kxydq�GR�CM>�bgho�’>fhkdms(�sn�du_kt_sd�rhyd�chrsqhatshnm-
Sn�fdmdq_sd�sgd�rdptdmbhmf�khaq_qhdr+�hmchuhct_k�bCM>�r_lokdr�

vdqd�mnql_khydc�sn�/-1�mf.bk+�_mc�0�bk�v_r�trdc�enq�nmd,pt_qsdq�
rs_mc_qc,rhydc�Mdwsdq_�WS�’Hkktlhm_(�s_fldms_shnm�qd_bshnmr+�vhsg�
01�_lokhehb_shnm�bxbkdr-�R_lokd�hmcdwhmf�v_r�odqenqldc�trhmf�hm,
cdw�rdsr�>�_mc�C�’Hkktlhm_(-�>s�sghr�onhms+�hmchuhct_k�r_lokdr�vdqd�
onnkdc�_bbnqchmf�sn�sgdhq�hmcdw�rds-�Onnkdc�khaq_qhdr�vdqd�bkd_mdc�
trhmf�_�/-590�q_shn�ne�>lotqd�ad_cr�_mc�pt_mshehdc�nm�Ptahs�trhmf�
GR�CM>�qd_fdmsr�_mc�vhsg�sgd�J>O>�Khaq_qx�Pt_mshehb_shnm�Jhsr�
enq�Hkktlhm_�’Qnbgd(-�R_lokdr�vdqd�rdptdmbdc�nm�svn�rdo_q_sd�q_ohc�
qtmr�nm�GhRdp�14//�’Hkktlhm_(+�fdmdq_shmf�0//“a_rd�o_hq�o_hqdc,dmc�
qd_cr-�>m�_cchshnm_k�ehud�r_lokdr�vdqd�rdptdmbdc�nm�LhRdp�’Hkktlhm_(-
E t i i � i d m f s g zb CM1zr d p t d m b h m f zc W s W zo q n b d r r h m f zW m c zW m W i x r h r
O_hqdc,dmc�qd_c�e_rsp�ehkdr�vdqd�cdltkshokdwdc+�pt_khsx,bnmsqnkkdc�
trhmf�E_rsPB�’vvv-ahnhmenql_shbr-a_aq_g_l-_b-tj.oqnidbsr.e_rspb.(+�
_mc�sqhlldc�trhmf�Sqhl�F_knqd�’vvv-ahnhmenql_shbr-a_aq_g_l-
_b-tj.oqnidbsr.sqhl]f_knqd.(-�Qd_cr�vdqd�ordtcn,_khfmdc�_mc�pt_m,
shehdc�trhmf�j_kkhrsn�’000(�_f_hmrs�_�qdedqdmbd�sq_mrbqhosnld�eqnl�
Dmrdlak�Qdkd_rd�78�’Fdmbncd�Qdkd_rd�L06�FQBl27-o5(�vhsg�rdptdmbdr�
bnqqdronmchmf�sn�sgd�DQBB�rohjd,hmr�_mc�sgd�Bpd�qdbnlahm_rd�_mc�
scS�’scSnlZsn(�fdmdr�_ccdc�sn�sgd�hmcdw-�Sq_mrbqhosr�vdqd�bnkk_ordc�
hmsn�fdmdr�trhmf�sgd�rtl>bqnrrEd_stqdr�etmbshnm�hm�rb_sdq-
Bdkk,kdudk�pt_khsx�bnmsqnk�_mc�bdkk�ehksdqhmf�vdqd�odqenqldc�hm�rb_sdq�

’001(-�Bdkkr�vhsg�;0///�fdmdr+�;0//+///�qd_cr+�=64 �qd_cr�l_oohmf�
sn�DQBB�rohjd,hmr+�=0/ �qd_cr�l_oohmf�sn�lhsnbgnmcqh_k�fdmdr+�nq�
knv�khaq_qx�bnlokdwhsx�vdqd�chrb_qcdc�’03 �r_lokdr(-�Sgd�onotk_,
shnm�ne�NA�bdkkr�k_adkdc�hm�CZs)Bpd.Eknv)scSnlZsn�lhbd�hr�jmnvm�sn�
hmbktcd�_�lhmnq�mnmcno_lhmdqfhb�b_kqdshmhm)�rtafqnto�’002(+�rn�
b_kqdshmhm,dwoqdrrhmf�bdkkr�vdqd�dwbktcdc�eqnl�_kk�_m_kxrdr-�Sgd�
rbSq_mrenql�etmbshnm�hm�Rdtq_s�v_r�trdc�sn�qdlnud�sdbgmhb_k�a_sbg�
deedbsr-
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odqenqldc�sn�hmudrshf_sd�sgd�dwoqdrrhnm�ne�fdmdr�bnchmf�enq�bnqnm_uhqtr�
dmsqx�oqnsdhmr�hm�mdtqnmr�eqnl�_�q_mfd�ne�aq_hm�qdfhnmr�_mc�rdmrnqx�
rxrsdlr-�Oqnbdrrdc�fdmd�dwoqdrrhnm�c_s_�s_akdr�vdqd�nas_hmdc�eqnl�
rbRdp�rstchdr�sg_s�du_kt_sdc�fdmd�dwoqdrrhnm�hm�qdshm_�’FRD708/4(�
’003(+�hmmdq�d_q�rdmrnqx�dohsgdkhtl�’FRD004823(�’004+∑005(+�rohq_k�
f_mfkhnm�’FRD003886(�’006(+�udmsq_k�lhcaq_hm�’FRD65270(�’007(+�
ghoonb_lotr�’FRD0//338(�’008(+�bnqsdw�’FRD0/6521(�’01/(+�gxon,
sg_k_ltr�’FRD63561(�’010(+�uhrbdq_k�lnsnq�mdtqnmr�’FRD67734(�
’011(+�cnqr_k�qnns�f_mfkh_�’FRD48628(�’012(+�_mc�rohm_k�bnqc�cnqr_k�
gnqm�’FRD0/273/(�’013(-�Rl_qs,rdp1�rdptdmbhmf�c_s_�eqnl�Urv1“
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c_s_rds-�>�rtards�ne�sgd�dwoqdrrhnm�l_sqhw�sg_s�bnqqdronmcr�sn�c_x�/�
’h-d-+�bnmsqnk+�tmchrstqadc�mdtqnmr(�v_r�trdc�eqnl�sgd�k_xdq�UH�
rnl_snrdmrnqx�bnqsdw�c_s_rds-�>�rtards�ne�sgd�c_s_�bnms_hmhmf�mdtqnmr�
eqnl�tmsqd_sdc�’bnmsqnk(�lhbd�vdqd�trdc�eqnl�sgd�gxonsg_k_lhb�
mdtqnm�c_s_rds-�Eqnl�sgd�udmsq_k�lhcaq_hm�cno_lhmdqfhb�mdtqnm�
c_s_rds+�_�rtards�bnloqhrhmf�C9S)Bpd.scSnlZsn)�mdtqnmr�eqnl�O17�
lhbd�v_r�trdc-�>�rtards�bnloqhrhmf�sxod�H�mdtqnmr�eqnl�vhkc,sxod�
lhbd�v_r�trdc�eqnl�sgd�rohq_k�f_mfkhnm�c_s_rds-�Sgd�}tmbk_rrhehdc–�
mdtqnmr�vdqd�dwbktcdc�eqnl�sgd�uhrbdq_k�lnsnq�mdtqnm�c_s_rds-�>�
rtards�bnms_hmhmf�mdtqnmr�sg_s�vdqd�bnkkdbsdc�_s�qnnl�sdlodq_stqd�
v_r�trdc�eqnl�sgd�cnqr_k�qnns�f_mfkh_�c_s_rds-�Dwoqdrrhnm�c_s_�eqnl�
cnqr_k�gnqm�mdtqnmr�nas_hmdc�eqnl�B46.AK5�vhkc,sxod�lhbd�_mc�
uFZs)Bpd)scSnlZsn�_mc�uFkts1)dFEO�lntrd�khmdr�vdqd�trdc�eqnl�sgd�
rohm_k�bnqc�c_s_rds-�Hmrodbshnm�ne�_kk�c_s_rdsr�enq�a_sbg�deedbsr�v_r�
odqenqldc�trhmf�sgd�rb_sdq�o_bj_fd�’udqrhnm�0-0/-0(�’001(-�Otakhbkx�
_u_hk_akd�q_v�bntms�dwoqdrrhnm�l_sqhbdr�vdqd�trdc�enq�sgd�qdshm_+�
ghoonb_lotr+�gxonsg_k_ltr+�lhcaq_hm+�uhrbdq_k�lnsnq�mdtqnmr+�_mc�
rohm_k�bnqc�c_s_rdsr+�vgdqd_r�sgd�mnql_khydc�dwoqdrrhnm�c_s_�vdqd�
trdc�eqnl�sgd�hmmdq�d_q�g_hq�bdkk�c_s_rdsr-�Enq�c_s_rdsr�bnms_hmhmf�q_v�
bntmsr+�mnql_khy_shnm�v_r�odqenqldc�enq�d_bg�c_s_rds�rdo_q_sdkx�ax�
bnlotshmf�onnk,a_rdc�rhyd�e_bsnqr�sg_s�_qd�rtardptdmskx�cdbnm,
unkudc�sn�nas_hm�bdkk,a_rdc�rhyd�e_bsnqr�trhmf�sgd�rbq_m�o_bj_fd�
’udqrhnm�0-0/-1(�’014(-�Uhnkhm�oknsr�vdqd�fdmdq_sdc�hm�rb_sdq-
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mechanisms underlying COVID-19-associated anosmia
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