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Eqdptdms� enbh�ne�b_qchnlxnbxsdr�g_c�cdfdmdq_shud�bg_mfdr�_r�
duhcdms�ax�sgd�knrr�ne�sgd�mnql_k�o_ssdqm�ne�bqnrr,rsqh_shnm�_mc�
nbb_rhnm_kkx�r_qbnok_rlhb�u_btnk_shnm)�_mc�mdbqnshb�bg_mfdr�_r�
chrshmfthrgdc�ax�sgd�_ss_hmldms�ne�_�gnlnfdmntr�_ood_q_mbd)�
r_qbnok_rlhb� eq_fldms_shnm)� nq� oxjmnrhr� ’Ehftqd� 1D(-� Sgdrd�
bg_mfdr� vdqd� rhfmhehb_mskx� lnqd� eqdptdms� hm� sgd� HU� u_bbhmd�
fqnto�_s�1�coh�’S_akd�0(�_mc�lnqd�nesdm�hm�sgd�qhfgs�_sqhtl�_mc�
qhfgs�udmsqhbkdr�ne� sgd� _eedbsdc�_mhl_kr� _mc�drodbh_kkx�oqnlh,
mdms�nm�sgdhq�odqhb_qch_k�rhcd-�Hlltmnghrsnbgdlhb_k�rs_hmhmf�
vhsg�_msh,BC34� ’ahnl_qjdq� enq� hlltmd�bdkkr�ne� kxlognhc�nq�
lxdknhc�nqhfhm(�hmchb_sdc�sg_s�sgdrd�vdqd�kdtjnbxsdr)�ne�vghbg�
l_mx� vdqd� l_bqnog_fdr� nq� ghrshnbxsdr� onrhshud� enq� BC57-�
BC2,onrhshud�S�bdkkr�vdqd�rddm�kdrr�nesdm�’Ehftqd 1F(-Sgd�mtl,
adqr�ne�kdtjnbxsdr�vdqd�lnqd�sg_m�03�odq�rpt_qd�lhkkhldsdq�hm�
sgd� _eedbsdc� lxnb_qch_k� enbh-� Sgdrd� ehmchmfr� rtffdrsdc� sg_s�
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Ehftpd�0-� RbgdlZ�enq�uZbbhmd�ZclhmhrsqZshnm�Zmc�fqnrr�oZsgnknfx�ne�lntrd�Zesdq�uZbbhmZshnm-�,*�DwodqhldmsZk�rbgdlZ-�Fqntor�ne�lhbd�vdqd�hmidbsdc�vhsg�BNUHC,08�lQM@�
uZbbhmd�uhZ�hmsqZltrbtkZq�’HL(�nq�hmsqZudmntr�’HU(�qntsd-�@s�0*�1*�6*�Zmc�03�coh*�lhbd�vdqd�jhkkdc�enq�ghrsnoZsgnknfhbZk�ZmZkxrhr-�MnqlZk�rZkhmd�’MR(�vZr�HU�nq�HL�hmidbsdc�hm�
oZqZkkdk�Zr�bnmsqnk-�A*�Ancx�vdhfgs�bgZmfdr�ne�lhbd�Zesdq�hmidbshnm-�B*�QdoqdrdmsZshud�hlZfdr�ne�fqnrr�oZsgnknfx�ne�lntrd�nqfZmr�Zmc�gdZqs�Zs�0�coh-�GdZqsr�ne�MR�bnmsqnk�
Zmc�HL�uZbbhmd�fqntor�ZoodZqdc�mnqlZk*�vgdqdZr�vghshrg�oZsbgdr�’Pppnur(�vdqd�rddm�nm�sgd�uhrbdqZk�odqhbZqchtl�ne�gdZqsr�Zesdq�HU�uZbbhmd-�C*�QdoqdrdmsZshud�hlZfdr�ne�
fqnrr�oZsgnknfx�ne�lntrd�nqfZmr�hmbktchmf�gdZqs�Zs�1�coh-�KZqfd�vghshrg�oZsbgdr�’Pppnur(�vdqd�rddm�nm�sgd�uhrbdqZk�odqhbZqchtl�ne�lhbd�qdbdhuhmf�HU�uZbbhmd-�@aaqduhZshnmr9�
BNUHC,08*�bnqnmZuhqtr�chrdZrd�1/08:�coh*�cZxr�onrs,hmidbshnm:�lQM@*�ldrrdmfdq�QM@-
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lhbd� fhudm� HU�lQM?�BNUHC,08� u_bbhmd� b_m� cdudkno� _btsd�
lxnodqhb_qchshr-�Rhlhk_q�ghrsno_sgnknfhb_k�bg_mfdr�_mc�rdudqhsx�
vdqd�entmc�hm�l_kd�lhbd�’Rtookdldms_qx�Ehftqdr�1A)�1B(-

HT�lPM;�TZbbhmd�;clhmhrspZshnm� Hmctbdc�;onosnrhr�ne�AZpchnlxnbxsdr)�
Shrrtd�lPM;)�Zmc�Opnsdhm�Dwopdrrhnm�ne�R;PR,AnT,1®Rohid

Sn cdsdqlhmd he _onosnrhr v_r hmctbdc hm b_qchnlxnbxsdr)
STMDK�hlltmnektnqdrbdms�rs_hmhmf�v_r�trdc�enq�cdsdbshnm�ne�
CM?�eq_fldms_shnm� hm�_onosnshb� bdkkr� ’Ehftqd�2?(-�?onosnshb�
b_qchnlxnbxsdr�vdqd�rhfmhehb_mskx�lnqd�nesdm�entmc�hm�sgd�HU�
fqnto�sg_m�sgd�HL�nq�MR�fqntor-�?onosnshb�b_qchnlxnbxsdr�chr,
sqhatsdc�ansg�ronq_chb_kkx�nq�_r�k_qfd�enbh�vdqd�entmc�hm�64 �ne�
HU�fqnto�_s�0�coh�’5.7(�_mc�27-4 �_s�1�coh�’4.02(�’Iv; -/4:�S_akd�
0)�Ehftqd�2A(-
Sn� tmcdqrs_mc� vgdsgdq� lQM?� u_bbhmd� b_m� sq_mredbs�

b_qchnlxnbxsdr� sn� dwoqdrr� R?QR,BnU,1� rohjd� oqnsdhm)� vd�
trdc�hlltmnrs_hmhmf�sn�cdsdbs�R?QR,BnU,1�Rohjd,QAC�_mc�

rgnvdc�nbb_rhnm_k�onrhshud�b_qchnlxnbxsdr)� hmflksq_shmf� hl,
ltmd�bdkkr�_mc�u_rbtk_q�dmcnsgdkh_k�bdkkr�vhsghm�sgd�lxnb_q,
chtl�_mc�odqhb_qchtl� hm� sgd� HU�fqnto�ats�mns� HL�u_bbhmd�
nq�MR�bnmsqnk�fqntor�’Ehftqdr�3?)�3A)�3B(-�Trhmf�QS,pOBQ�
Z01[)� sgd� _lntms� ne� BNUHC,08� lQM?� Rohjd,QAC� fdmd�
bnohdr�hm�gd_qs�shrrtdr�v_r�rhfmhflb_mskx�ghfgdq�hm�HU�sg_m�HL�
fqnto�_s�0�coh�’Rtookdldms_qx�Ehftqd�2(-�?ksgntfg�mn�rs_shr,
shb_kkx� rhfmhflb_ms�chfidqdmbdr�vdqd� entmc)� sgd�ld_m�_lntms�
ne�Rohjd,QAC�lQM?�v_r�ghfgdq�hm�sgd�HU�fqnto�sg_m�sgd�HL�
fqnto�_s�_kk�nsgdq�shld onhmsr-

HL� lPM;� TZbbhmd� ;clhmhrspZshnm� Nmkx� Hmctbdc� Lhkc� LxnbZpchZk�
Anmfdrshnm�Zmc®DcdlZ

Mn� fqnrrkx� uhrhakd� bg_mfd� ne� sgd� gd_qs� hm� sgd� HL� fqnto� v_r�
rddm�nm�_tsnorx�nq�knv�onvdq�rb_m�’Ehftqd�4?(-�G%D�rdbshnmr�
rgnvdc� rnld� lxnb_qch_k� u_rbtk_q� bnmfdrshnm� _mc� lhkc� hm,
sdqrshsh_k�dcdl_�_s�0�coh� ’Ehftqd�4A(-�Cdfdmdq_shud�bg_mfdr�ne�

Ehftpd�0-� Bnmshmtdc-
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b_qchnlxnbxsdr�vdqd�nbb_rhnm_kkx� entmc�_s�1�coh� ’Ehftqd�4A(-�
Mn�nauhntr� hlltmd� bdkk� hmehksq_shnm)� b_qchnlxnbxsd�mdbqnrhr)�
nq� STMDK,onrhshud� _onosnshb� bdkkr� vdqd� entmc� _s� 0� nq� 1� coh�
’Ehftqd�4B(-�Sgd�bg_mfdr�vdqd�mns�rteehbhdms�sn�r_shrex�sgd�ghr,
snknfhb_k� bqhsdqh_� ne� lxnb_qchshr-� Mns_akx)� R?QR,BnU,1� rohjd�
oqnsdhm�dwoqdrrhnm�v_r�nmkx� entmc�hm� sgd� hmehksq_shmf� hlltmd�
bdkkr�hm�sgd�sghfg�ltrbkd�0�coh�hm�sgd�HL�fqnto-�Mn�cdfdmdq_,
shnm)�mdbqnrhr)�nq�R?QR,BnU,1�oqnsdhm�dwoqdrrhnm�v_r�duhcdms�
hm�sgd�rjdkds_k�lxnbxsdr�’Ehftqdr�4C)�4D(-

lPM;�TZbbhmd�;clhmhrspZshnm�Hmctbdc�HmekZllZsnpx�Axsnihmd.Agdlnihmd�
Pdronmrd� hm� sgd� GdZps)� Zmc� HmbpdZrdc� Rdptl� Spnonmhm� Zmc� Axsnihmd.
Agdlnihmd®kdudkr

QS,pOBQ� _rr_x� rgnvdc� hmbqd_rdc� lQM?� dwoqdrrhnm� ne� hm,
sdqedqnm� ’HEM(,α.β)� hmsdqkdtjhm� ’HK(,5)� stlnq� mdbqnrhr� e_bsnq�
’SME(,α)� BWBK0/)� _mc� BBK2� hm� gd_qs� shrrtd� gnlnfdm_sdr�
ne� sgd� HU�fqnto)� _lnmf�vghbg� HEM,β)� HK,5)� _mc�SME,α�vdqd�
rhfmhehb_mskx�ghfgdq�_s�1�coh�sg_m�0�coh�’Ehftqd�5?(-�?r�enq�sgd�
HL�fqnto)�_kk�sdrsdc�hmek_ll_snqx�bxsnjhmdr.bgdlnjhmdr�vdqd�
sq_mrhdmskx�toqdftk_sdc� hm�gd_qs� shrrtdr� _s� 0�coh� _mc� sgdm�cd,
bqd_rdc�_s�1�coh�’Ehftqd�5A(-�Ats�HK,0 β�dwoqdrrhnm�v_r�rhfmheh,
b_mskx�ghfgdq�hm�b_qch_b�shrrtdr�ne�l_kd�sg_m�edl_kd�lhbd�_s�1�coh�
’Rtookdldms_qx�Ehftqd�1 (-
Ad_cr,a_rdc� ltkshokdw� bxsnjhmd.bgdlnjhmd� βnv�

bxsnldsqx�_rr_x�rgnvdc�sg_s�sgd�HL�fqnto�g_c�rhfmhflb_mskx�

ghfgdq� rdqtl� bnmbdmsq_shnmr� ne� bxsnjhmdr.bgdlnjhmdr� _s� 0�
coh)�vghbg�cdbqd_rdc�_s�1�coh�’Ehftqd�5B(-�Hmbqd_rdc�rdqtl�
bxsnjhmd.bgdlnjhmd� bnmbdmsq_shnmr� vdqd� entmc� hm� sgd� HU�
fqnto�_s�0�coh)�ats�nmkx�BWBK0/�_mc�BBK4�vdqd�rhfmhflb_mskx�
ghfgdq�sg_m�sgd�MR�bnmsqnk�fqnto�’Ehftqd�5B(-�Dmyxld�hl,
ltmn_rr_x�rgnvdc�sg_s�rdqtl�sqnonmhm�kdudkr�ne�sgd�HU�fqnto�
’0217-1 �v214-7�of.lK( v_r�rhfmhflb_mskx�ghfgdq�sg_m�sgd�HL�
fqnto�’126-4 �v010-1�of.lK(�_mc�MR�fqnto�’104 �v004-8�of.
lK(�’I ; -///0:�S_akd�0(-

GhrsnoZsgnknfhbZk�AgZmfdr�ne�sgd�GdZps�Zs�6�coh�Zmc�03�coh�;esdp�Ehprs�Cnrd)�
Zmc�Zs�1�CZxr�;esdp�sgd�Rdbnmc�Cnrd�Fhudm�Zs�03�CZxr�;esdp�Ehprs®Cnrd

?s�6�coh)�sgd�gd_qs�ne�lhbd�hm�sgd�HU�fqnto�rgnvdc�odqrhrsdms�
bg_mfdr�ne�lxnodqhb_qchshr�’Ehftqd�6?()�vgdqd_r�sgd�HL�fqnto�
nmkx� rgnvdc�u_rbtk_q� bnmfdrshnm)�lxnb_qch_k� dcdl_)� _mc�nb,
b_rhnm_k�enbh�ne�b_qchnlxnbxsd�cdfdmdq_shnm�’Ehftqd�6?(-�?s�03�
coh)�3.5�’55-6 (�ne�sgd�lhbd�hm�sgd�HU�fqnto�rgnvdc�fqnrrkx�uhr,
hakd�vghsd�o_sbgdr�nudq�sgd�uhrbdq_k�odqhb_qchtl)�_mc�5.5�’0// (�
rgnvdc�bg_mfdr�ne�lxnodqhb_qchshr)�bnlo_qdc�vhsg�nmkx�lhkc�
cdfdmdq_shud�bg_mfdr�hm�sgd�HL�fqnto�’Ehftqd�6A(-
Svn�c_xr�_Thdq�sgd�rdbnmc�cnrd�ne�lQM?�u_bbhmd)�2.8�’22-2 (�

_mc�0.5�’05-6 (�ne�lhbd� hm�sgd�HL.HU�_mc�HU.HL�fqntor�cdudk,
nodc�fqnrrkx�uhrhakd�vghsd�o_sbgdr�nudq� sgd�uhrbdq_k�odqhb_qchtl)�
qdrodbshudkx-�Ansg�fqntor�rgnvdc�lnqd�chfitrd�_mc�rdudqd�bg_mfdr�
ne� lxnodqhb_qchshr� vhsg� enbh� ne� lhkc� lxnb_qch_k� gdlnqqg_fd)�

SZakd�0-� RtllZpx�ne�sgd�OZsgnknfhbZk�AgZmfdr�hm�GdZps�Zmc�Khudp�;esdp�HT�np�HL�;clhmhrspZshnm�ne�lPM;�TZbbhmd

NWsgnknfx�W lPM=�UWbbhmd�Hmidbshnm�%Rdbnmc�Cnrd�Fhudm�03†cWxr�=esdp�Ehprs�Cnrd(

BgWmfdr�%PdkWsdc�Ehftpdr(

1�coh�Ehprs�HU�
Cnrd��

m†<†02�% (

1�coh�Ehprs�HL�
Cnrd��
m†<†5�% (

MR�1
coh��

m†<†01�% (

1�coh�Rdbnmc�HU�
Cnrd��
m†<†8�% (

1�coh�Rdbnmc�HL
Cnrd
m†<†5�% (

GdWps Fpnrrkx�uhrhakd�vghsd�oWsbgdr�nm�uhrbdpWk�odphbWpchtl��
%Ehf�0B*�0C(

4.02�%27-4 (fi /.5 /.01 2.8�%22-2 ( 0.5�%05-6 (

NdphbWpchWk�bWkbhzb�cdonrhs��
%Ehf-�1=*�1C(

4.02�%27-4 (fi /.5 /.01 3.8�%33-3 (fi 1.5�%22-2 (

NdphbWpchWk�VAB�hmzkspWshnm��
%Ehf-�1B(

8.02�%58-1 ()�*fififi /.5 /.01 4.8�%44-5 (fifi 1.5�%22-2 (

LxnbWpchWk�VAB�hmzkspWshnm��
%Ehf-�1B*�1F(

7.02�%50-4 ()�*fififi /.5 /.01 8.8�%0// (fififi 5.5�%0// (fififi

BWpchnlxnbxsdr�cdfdmdpWshnm��
Ehf-�1D(

7.02�%50-4 (fifi 1.5�%22-2 ( /.01 8.8�%0// (fififi 5.5�%0// (fififi

BWpchnlxnbxsdr�mdbpnrhr�%Ehf-�1E( 3.02�%2/-7 ( /.5 /.01 8.8�%0// (fififi 5.5�%0// (fififi

BWpchnlxnbxsdr�Wonosnrhr��
%Ehf-�2A(

4.02�%27-4 (fi /.5 /.01 MC MC

Rohjd�PAC�dwopdrrhnm�a��
%Ehf-�3=*�3A(

2.7�%26-4 (fi /.5 /.01 MC MC

Rdptl�spnonmhm�%of.lK(b 0217-1†�P214-7))))�*fifififi 126-4���010-1 104���004-8 MC MC

Khudp Fpnrrkx�uhrhakd�bgWmfd�Ws�Wtsnorx /.5 /.5 /.5 /.8 /.5

GdoWsnbxsdr�aWkknnmhmf�cdfdmdpWshnm��
%Ehf-�7=(

5.5�%0// (fifi 2.5�%4/ ( /.5 MC MC

GdoWsnbxsdr�mdbpnrhr 1.5�%4/ ( /.5 /.5 MC MC

=aapduhWshnmr9�coh*�cWxr�onrs,hmidbshnm:�HL*�hmspWltrbtkWp:�HU*�hmspWudmntr:�MC*�mns�cnmd:�MR*�mnplWk�rWkhmd:�PAC*�pdbdosnp�ahmchmf�cnlWhm:�VAB*�vghsd�aknnc�bdkkr-
W�Npdrdmsdc�Wr�sgd�mtladp�Wmc�odpbdmsWfd�ne�lhbd�vhsg�onrhshud�fpnrr�np�ghrsnknfhbWk�bgWmfdr�hm�sgd�gdWps�Wmc�khudp-
a�Mtladp�ne�gdWps�rdbshnmr�rgnvdc�PAC�onrhshud�bdkkr�Ws�0�coh-
b�Rdptl�spnonmhm�bnmbdmspWshnm�vdpd�cdsdplhmdc�ax�Dmyxld�HlltmnWrrWx�trhmf�Lntrd�BSMH�%BWpchWb�spnonmhm,H(�DKHR=�Ihs�%Lxahnrntpbd*�RWm�Chdfn*�BWkhenpmhW*�TR=(-

)��†;†-/4*))))��P;†-///0�vgdm�bnloWpdc�sn�HL�fpnto�Ws�sgd�rWld�shld�onhms-
fi��†;†-/4*�fifi�†;†-/0*�fififi�†;†-//0*�fifififi�†;†-///0�vgdm�bnloWpdc�sn�MR�1�coh�fpnto-
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vghbg�_fidbsdc�ansg�sgd�qhfgs�_mc�kdTh�gd_qs�’Ehftqd�6C:�S_akd�0(-�
Lnqdnudq)�rdqtl�bxsnjhmd.bgdlnjhmd�kdudkr�ax�ad_cr,a_rdc�βnv�
bxsnldsqx� _rr_x� rgnvdc� rhfmhflb_mskx� hmbqd_rdc� HEM,γ)� SME,α)�

_mc�BWBK0/�_s�1�coh�_Thdq�HU�annrshmf)�vghbg�rtffdrsdc�sg_s�HU�
u_bbhmd�hmbqd_rdc�hmβ_ll_snqx�qdronmrdr)�_ksgntfg�BBK1�v_r�hm,
bqd_rdc�_Thdq�ansg�HU�_mc�HL�annrshmf�’Ehftqd�6D(-

Ehftpd�1-� QdoqdrdmsZshud�ghrsnoZsgnknfhbZk�hlZfdr�ne�gdZqs�shrrtdr�ne�lhbd�qdbdhuhmf�HU�uZbbhmd-�Fqntor�ne�lhbd�vdqd�fhudm�HU�hmidbshnm�ne�BNUHC,08�lQM@�uZbbhmd�’HU�
fqnto(�Zmc�MR�’MR�fqnto(�Zr�bnmsqnk-�@s�0�Zmc�1�coh*�lhbd�vdqd�jhkkdc�enq�ghrsnoZsgnknfx�ZmZkxrhr-�,*�Knv�lZfmhzbZshnm�lhbqnrbnohb�rbZmmhmf�hlZfdr�ne�gdZqs�rdbshnmr�’3±�
lZfmhzbZshnm(-�Lhbd�qdbdhudc�HU�MR�rgnvdc�mn�cdsdbsZakd�ghrsnknfhbZk�bgZmfdr�hm�sgd�gdZqs-�@esdq�HU�lQM@�uZbbhmd*�sgd�rbZm�hlZfdr�rgnvdc�sghbjdmdc�Zmc�cZqj�aktd�rsZhmdc�
uhrbdqZk�odqhbZqchtl�nm�sgd�rtqeZbd�ne�qhfgs�Zsqhtl�Zmc�qhfgs�udmsqhbkd�Zs�ansg�0�Zmc�1�coh�’Pppnur(-�A*�G D�rsZhm�ne�gdZqs�shrrtd�ne�HU�MR�fqnto�rgnvdc�mn�ghrsnknfhbZk�cZlZfd�
hm�sgd�lxnbZqchtl�Zmc�bZqchnlxnbxsdr-�B*�G D�rsZhmdc�gdZqs�shrrtd�rgnvdc�hmfiZllZsnqx�hmzksqZsdr�ne�sgd�lxnbZqchtl�Zs�1�coh-�@qqnvr�hmchbZsdc�hmzksqZsdr�ne�hmfiZllZsnqx�
bdkkr�Zs�3//±�lZfmhzbZshnm-�C*�G D�rsZhmdc�gdZqs�shrrtd�ne�HU�uZbbhmd�fqnto�Zs�1�coh�rgnvhmf�sghbjdmdc�uhrbdqZk�odqhbZqchtl�vhsg�bktrsdqr�ne�cZqj�aktd�bqxrsZk,khjd�rsqtbstqd�
vghbg�hmchbZsdc�bZkbhzb�cdonrhsr�’Pppnur(�vhsg�ZciZbdms�hmfiZllZsnqx�bdkk�hmzksqZsdr�Zmc�bZqchnlxnbxsdr�cdfdmdqZshnm�Zs-�3//±�lZfmhzbZshnm-�D*�G D�rsZhmdc�lxnbZqchZk�
shrrtd�rgnvhmf�bZqchnlxnbxsdr�cdfdmdqZshnm�Zs�1�coh�hm�HU�fqnto�Zr�hmchbZsdc�ax�Zqqnvr�Zs�3//±�lZfmhzbZshnm-�E*�G D�hlZfd�rgnvhmf�bZqchnlxnbxsdr�mdbqnrhr�’Zqqnvr�Zs�
3//±�lZfmhzbZshnm(�vhsg�hlltmd�bdkkr�hmzksqZshnm�hm�HU�fqnto�Zs�1�coh-�F*�HlZfdr�ne�hlltmnghrsnbgdlhrsqx�rsZhmhmf�ne�vghsd�aknnc�bdkkr�lZqjdq�BC34*�BC57*�Zmc�BC2�hm�sgd�
gdZqs�rdbshnmr*�rgnvhmf�lxnbZqchZk�Zmc�uhrbdqZk�odqhbZqchZk�hmzksqZshnm�ax�BC34�onrhshud�bdkkr-�HlltmnrsZhmhmf�ne�lZbqnogZfd�lZqjdq�BC57�rgnvdc�lZmx�onrhshudr�hm�sgd�
hmzksqZshmf�bdkkr*�vhsg�kdrr�eqdptdmskx�onrhshud�BC2�ahnlZqjdq�enq�S�kxlognbxsdr-�@aaqduhZshnmr9�BNUHC,08*�bnqnmZuhqtr�chrdZrd�1/08:�coh*�cZxr�onrs,hmidbshnm:�G D*�gdlZsnw,
xkhm�Zmc�dnrhm:�HU*�hmsqZudmntr:�lQM@*�ldrrdmfdq�QM@:�MR*�mnqlZk�rZkhmd-
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HT� lPM;� TZbbhmd� ;clhmhrspZshnm� Hmctbdc� GhrsnoZsgnknfhbZk� AgZmfdr
hm®Khudp

G%D,rs_hmdc� rdbshnmr� ne� sgd� khudq� shrrtdr� ne� sgd� HU� fqnto�
rgnvdc� cheetrd� a_kknnmhmf� cdfdmdq_shnm� ne� gdo_snbxsdr� _mc�
enb_k�gdo_snbxsd�mdbqnrhr�_s�0z1�coh� ’Ehftqd�7?()�vgdqd_r� sgd�
khudq� shrrtdr� ne� sgd� HL� fqnto� rgnvdc� ltbg� lhkcdq� bg_mfdr�
vhsgnts�gdo_snbxsd�mdbqnrhr�_s�0z1�coh�’Rtookdldms_qx�Ehftqd�
0A(-� R?QR,BnU,1� rohjd� QAC� dwoqdrrhnm� ax� hlltmnrs_hmhmf
v_r�nbb_rhnm_kkx� rddm� hm�gdo_snbxsdr�ne� sgd� HU�fqnto�ats�mns�
sgd�HL�fqnto�’Ehftqd�7A(-�Dwbdos�enq�rnld�u_rbtk_q�bnmfdrshnm�
hm�ktmfr)�G%D�rs_hmdc�rdbshnmr�ne�rokddm)�aq_hm)�_mc�jhcmdx�_s�
0z1�coh�vdqd�tmqdl_qj_akd�’Rtookdldms_qx�Ehftqd�0B(-

CHR�TRRHNM

Hm�_�A_ka.b�lntrd�lncdk�vhsg�ansg�l_kd�_mc�edl_kd�lhbd)�HU�
ats� mns� HL� _clhmhrsq_shnm� ne� BNUHC,08�lQM?� u_bbhmd� hm,
ctbdc�_�q_ohc�nmrds�ne�ltkshenb_k�lxnodqhb_qchshr�vhsg�dkdu_sdc�
rdqtl�sqnonmhm)� b_qchnlxnbxsd�cdfdmdq_shnm)� _mc�bg_mfdr�ne�
ansg�mdbqnrhr�_mc�_onosnrhr)�_ci_bdms�hmek_ll_snqx�hmehksq_sd�ne�
lnmnmtbkd_q� bdkkr)� hmsdqrshsh_k� dcdl_)� _mc�uhrbdq_k� odqhb_qch_k�
b_kbhehb_shnm�vhsghm�1�coh-�Lnqdnudq)�sgd�HK,0β)�HEM,β)�HK,5�_mc�
SME,α�dwoqdrrhnm�kdudkr�fdmdq_kkx�hmbqd_rdc�rhfmhehb_mskx�eqnl�
0�coh�sn�1�coh�hm�sgd�HU�fqnto�ats�mns�sgd�HL�fqnto-�Nudq_kk)�sgd�
ehmchmfr� g_ud� r_shrehdc� sgd� C_kk_r� _mc� hlltmnghrsnbgdlhb_k�
bqhsdqh_�ne�lxnb_qchshr�Z02[-�Rhlhk_q�sn�ehmchmfr�ne�b_qch_b�l_f,
mdshb�qdrnm_mbd�hl_fhmf�hm�gtl_m�lxnb_qchshr)�sgd�lnrs�oqnl,
hmdms�rhsd�ne�enb_k�hmunkudldms�v_r�sgd�odqhb_qch_k�rhcd�ne�_sqh_k�
_mc udmsqhbtk_q� v_kkr� Z03[-� Mns_akx)� sgd� lxnodqhb_qchshr� v_r�

rtabkhmhb_k _mc sgd bg_mfdr odqrhrsdc ats chc mns oqnfqdrrvhsghm
03�coh-�Ats�sgdrd�ghrsno_sgnknfhb_k�bg_mfdr�ne�lxnodqhb_qchshr�
cdsdqhnq_sdc� _mc�adb_ld� q_sgdq� cheetrd� _esdq� sgd� rdbnmc�cnrd�
annrshmf�vhsg�dhsgdq�HU�nq�HL�_clhmhrsq_shnm�03 c_xr�_esdq�sgd�
ehqrs�cnrd�ne�oqhlhmf-�?ksgntfg�A_ka.b�lhbd�g_ud�addm�dwsdm,
rhudkx�trdc�enq�lncdkhmf�lxnb_qchshr�ctd�sn�uhq_k)�oqnsnyn_k)�_mc�
_tsnhlltmd�hmrtksr�Z04[)�lxnb_qch_k�lhmdq_khy_shnm�b_m�nbbtq�
ronms_mdntrkx�vhsg�_fd�hm�hmaqdc�k_anq_snqx�qncdmsr-�Gnvdudq)�
vd�g_ud�dwbktcdc�sghr�onrrhahkhsx�ax�sgd�cdlnmrsq_shnm�ne�ghfgkx�
rhfmhehb_ms� cheedqdmbdr� hm� sgd� fqnrr� o_sgnknfhb_k� _mc�ghrsnknf,
hb_k�bg_mfdr�ne�lxnodqhb_qchshr�adsvddm�lhbd�bg_kkdmfdc�ax�HU�
udqrtr�HL�u_bbhmd�nq�MR�bnmsqnk�’S_akd�0(�Z05[-
?btsd�lxnb_qch_k�hmitqx�ctd�sn�gxodqrdmrhshuhsx�lxnb_qchshr�

v_r�qdonqsdc�_Thdq�rl_kkonw�u_bbhmd�_s�_�q_sd�ne�01-2z352�b_rdr�
odq�0// ///�Z06[�_mc�udqx�q_qdkx�_rrnbh_sdc�vhsg�nsgdq�u_bbhmdr�
enq�xdkknv�edudq�_mc�hmβtdmy_�Z06z08[-�BNUHC,08�lQM?�u_b,
bhmdr�vdqd�_rrnbh_sdc�vhsg�lxnodqhb_qchshr�_s�_�q_sd�ne�01-5z13�
b_rdr� odq� lhkkhnm� enkknvhmf� _� rdbnmc� cnrd� Z1/[-�ffd� bkhmhb_k�
l_mhedrs_shnmr�ne�_btsd�bgdrs�o_hm)�cxromd_)�_qqgxsglh_)�q_hrdc�
rdqtl�sqnonmhm)�_mc�dkdbsqnb_qchnfq_oghb�_mc�f_cnkhmhtl�dm,
g_mbdc� b_qch_b� l_fmdshb� qdrnm_mbd� hl_fhmf� ’LQH(� bg_mfdr�
nThdm�rs_qsdc�2z4 c_xr�_Thdq�sgd�rdbnmc�cnrd�ne�u_bbhmd�nq�nb,
b_rhnm_kkx�_Thdq�flqrs�cnrd�Z10)�11[-�Svn o_shdmsr�vhsgnts�ld_r,
tq_akd�R?QR,BnU,1�rohjd�hlltmnfknatkhm�F�’HfF(�oqdrdmsdc�
rgnqskx�_Thdq�sgdhq�flqrs�u_bbhmd�cnrd)�rtffdrshmf�sg_s�lxnb_qch_k�
c_l_fd�b_m�g_oodm�vhsg�itrs�0�cnrd�ne�lQM?�u_bbhmd�_r�cdl,
nmrsq_sdc�hm�ntq�oqdrdms�rstcx�Z12[-�Lnqdnudq)�sgd�rdbnmc�cnrd�
ne�lQM?�u_bbhmd� fhudm� 03 c_xr� _Thdq� sgd�flqrs� cnrd� ax� dhsgdq�

Ehftpd�1-� Bnmshmtdc-
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HL�nq�HU�qntsd�g_r�l_qjdckx�dw_bdqa_sdc�sgd�lxnodqhb_qchshr)�
vghbg� hr� _krn� bnlo_shakd�vhsg� sgd� bkhmhb_k�flmchmfr� hm� gtl_m�
rtaidbsr-
ffd�o_sgnfdmdrhr�ne�_m�d_qkx�nmrds�ne�lxnodqhb_qchshr�hm�HU�

u_bbhm_sdc�lhbd�hr�tmbkd_q-�Hmsq_m_r_k�_clhmhrsq_shnm�ne�hnmhy,
_akd� khohc� m_mno_qshbkdr� _knmd� nq� bnlokdwdc�vhsg�lQM?� b_m�
hmctbd�l_rrhud� ktmf�hmβ_ll_shnm�_mc�cd_sg�vhsghm�13�gntqr�
Z13[-�Gdqd�vd�rgnvdc�sg_s�R?QR,BnU,1�rohjd�oqnsdhm�v_r�nb,
b_rhnm_kkx�dwoqdrrdc�hm�b_qchnlxnbxsdr�0�coh�ne�HU�lQM?�u_b,
bhmd)�_ksgntfg�rtbg�dwoqdrrhnm�v_r�lnqd�nThdm�hm sgd�hmflksq_shmf�
hlltmd�bdkkr�hm�sgd�lxnb_qchtl�_mc�uhrbdq_k�odqhb_qchtl-�Vd�
g_ud� oqduhntrkx� rgnvm� sg_s� sgd� qdokhb_shnm� ne� R?QR,BnU,0�
kd_cr� sn� rtars_msh_k� _bbtltk_shnm� ne� gd_uhkx� lnchfldc� sq_mr,
ldlaq_md�uhq_k�oqnsdhmr� rtbg�_r�tmenkcdc� rohjd� _s� sgd� dmcn,
ok_rlhb� qdshbtktl)� vghbg� q_ohckx� dwbddc� hsr� enkchmf� b_o_bhsx�
kd_chmf�sn�rsqdrr�_mc�sgd�tmenkcdc�oqnsdhm�qdronmrd-�Vgdm�sgd�

c_l_fd�sn�sgd�dmcnok_rlhb�qdshbtktl�hr�rdudqd�nq�odqrhrsdms)�sgd�
tmenkcdc�oqnsdhm�qdronmrd�sqhffdqr�_onosnrhr�Z14[-�ffd�r_ld�hm�
uhsqn�ogdmnldmnm�v_r�qdonqsdc�vhsg�R?QR,BnU,1�Z15[-�Lnqd�
rstchdr�nm�o_sgnfdmdrhr�_qd�v_qq_msdc-
?mnsgdq�onrrhakd�b_tr_shud�ldbg_mhrl�ne�sgd�lQM?�u_bbhmd�

hmctbdc� lxnodqhb_qchshr� bntkc� ad� sgd� nudqkx� _bshu_shnm� ne� bx,
snjhmd� oqnctbshnm)�vghbg�v_r� _krn� qdonqsdc� sn� b_trd� qdudqrhakd�
lxnodqhb_qchshr�_mc�b_qchnlxno_sgx�hm�o_shdmsr�sqd_sdc�vhsg�hm,
sdqedqnm�enq�bgqnmhb�lxdknhc� kdtjdlh_)�uhq_k�gdo_shshr)�_mc�ltk,
shokd�rbkdqnrhr�Z16)�17[-�Hmsq_udmntr�hmidbshnm�ne�hm_bshu_sdc�sxognhc�
u_bbhmd�v_r�_rrnbh_sdc�vhsg�oqnfqdrrhud�q_chnknfhb_k�b_qchnldf_kx�
vhsghm�1�vddjr�Z18[-�Gnvdudq)�_�rt−bhdms�cdfqdd�ne�lxnb_qch_k�
c_l_fd�r_shrexhmf�sgd�ghrsno_sgnknfhb_k�bqhsdqh_�ne�lxnodqhb_qchshr�
v_r�mns�nardqudc� hm�ntq� HL�u_bbhmd�fqnto�cdrohsd� rhfmhflb_mskx�
ghfgdq� rdqtl� oqnhmβ_ll_snqx� bxsnjhmd.bgdlnjhmd� kdudkr� _mc�
ancx�vdhfgs�knrr-�B_qch_b�c_l_fd�ctd�sn�gxodqrdmrhshuhsx�snv_qc�

Ehftpd�2-� QdoqdrdmsZshud�hlZfdr�ne�STMDK�’Zonosnrhr�ahnlZqjdq(�rsZhmhmf�ne�gdZqs�shrrtdr-�Fqntor�ne�lhbd�qdbdhudc�BNUHC,08�lQM@�uZbbhmd�uhZ�hmsqZltrbtkZq�’HL(�nq�hm,
sqZudmntr�’HU(�qntsd-�@s�0fl1�coh*�sgd�lhbd�vdqd�jhkkdc�enq�ghrsnoZsgnknfhbZk�ZmZkxrhr-�Bnmsqnk�fqnto�ne�lhbd�qdbdhudc�HU�MR-�,*�Mn�STMDK�rsZhmhmf�rhfmZk�hm�gdZqs�shrrtd�rdbshnm�
ne�MR�bnmsqnk�lhbd�Zs�1�coh�’ides(�Zs�1//±�lZfmhzbZshnm-�CMZrd�sqdZsldms�ne sgd�rZld�shrrtd�Zr�onrhshud�bnmsqnk�rgnvdc�STMDK�rsZhmhmf�hm�sgd�mtbkdtr�ne�bZqchnlxnbxsdr�
’fqddm�fitnqdrbdms�rhfmZk�Zr�hmchbZsdc�ax�Zqqnvr�hm�sgd�hmrdqs�Zs�3//±�lZfmhzbZshnm(-�A*�@s�0fl1�coh�ne�HU�lQM@�uZbbhmd*�STMDK�rhfmZkr�vdqd�rgnvm�hm�Z�kZqfd�ZqdZ�ne�sgd�
lxnbZqchZk�shrrtd�’bhqbkdc�ax�cZrgdc�khmdr�Zs�3/±�lZfmhzbZshnm*�hmchbZsdc�ax�Zqqnvr�hm�sgd�hmrdqsr�Zs�3//±�lZfmhzbZshnm(-�G D�rsZhmhmf�ne�sgd�rZld�gdZqs�shrrtd�rdbshnmr�Zqd�
rgnvm�nm�sgd�qhfgs-�@aaqduhZshnmr9�BNUHC,08*�bnqnmZuhqtr�chrdZrd�1/08:�coh*�cZxr�onrs,hmidbshnm:�G D*�gdlZsnwxkhm�Zmc�dnrhm:�lQM@*�ldrrdmfdq�QM@:�MR* mnqlZk�rZkhmd:�
STMDK*�sdqlhmZk�cdnwxmtbkdnshcxk�sqZmredqZrd�cTSO�mhbj�dmc�kZadkhmf-
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Ehftpd�3-� HlltmnghrsnbgdlhbZk�rsZhmhmf�enq�oqnsdhm�dwoqdrrhnm�ne�rohjd�qdbdosnq�ahmchmf�cnlZhm�’QAC(�hm�gdZqs�rdbshnmr-�,*�QdoqdrdmsZshud�hlZfdr�ne�hlltmnghrsnbgdlhbZk�
rsZhmhmf�ne�gdZqs�rdbshnm�rgnvdc�nbbZrhnmZk�rohjd�QAC�onrhshud�bZqchnlxnbxsdr�’Zqqnvr�Zs�3//±�lZfmhzbZshnm(�Zs�0�coh�hm�HU�uZbbhmd�fqnto-�G D�rsZhm�ne�sgd�rZld�ZqdZ�ne�
sgd�rdbshnm�hr�nm�sgd�qhfgs-�A*�QdoqdrdmsZshud�hlZfdr�rgnvhmf�rohjd�QAC�dwoqdrrhnm�hm�sgd�ghrshnbxsdr*�Zmc�uZrbtkZq�dmcnsgdkhZk�bdkkr�hm�lxnbZqchtl�’Zqqnvr�hm�3//±�lZf,
mhzbZshnm(-�B*�QdoqdrdmsZshud�hlZfdr�ne�onrhshud�bnmsqnk�enq�sgd�rsZhmhmf�ne�rohjd�QAC�hm�R@QR,BnU,1�hmedbsdc�lntrd�aqnmbghnkZq�dohsgdkhtl�’Pppnur�hm�ides�oPmdi(*�mdfZshud�
dwoqdrrhnm�ne�rohjd�QAC�ax�hlltmnrsZhmhmf�hm�sgd�lxnbZqchtl�ne�HU�MR�bnmsqnk�fqnto�’lhccid(*�Zmc�hlltmnrsZhmhmf�vhsg�nmkx�ahnshm�bnmitfZsdc�rdbnmcZqx�Zmshancx�hm�gdZqs�
rdbshnmr�ne�HU�uZbbhmd�fqnto�Zs�0�coh�’phfgs(-�@aaqduhZshnmr9�coh*�cZxr�onrs,hmidbshnm:�G D*�gdlZsnwxkhm�Zmc�dnrhm:�HU*�hmsqZudmntr:�lQM@*�ldrrdmfdq�QM@:�MR*�mnqlZk�rZkhmd:�
R@QR,BnU,1*�rdudqd�Zbtsd�qdrohqZsnqx�rxmcqnld�bnqnmZuhqtr�1-
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Ehftpd�4-� QdoqdrdmsZshud�ghrsnoZsgnknfhbZk�hlZfdr�ne�gdZqs�shrrtdr�Zesdq�hmsqZltrbtkZq�ZclhmhrsqZshnm�ne�lQM@�uZbbhmd-�Fqntor�ne�lhbd�vdqd�fhudm�HL�uZbbhmd�MR�’MR�
fqnto(�Zr�bnmsqnk-�@s�0fl1�coh*�lhbd�vdqd�jhkkdc�enq�ghrsnoZsgnknfx-�,*�Knv�lZfmhzbZshnm�rbZmmhmf�hlZfdr�ne�gdZqs�rdbshnmr�’3±�lZfmhzbZshnm(-�Ansg�MR�fqnto�Zmc�HL�uZbbhmd�
fqnto�rgnvdc�mn�ghrsnknfhbZk�bgZmfdr�hm�sgd�gdZqs-�A*�QdoqdrdmsZshud�G D�hlZfdr�ne�gdZqs�shrrtdr-�MR�fqntor�rgnvdc�mnqlZk�lxnbZqchtl�Zmc�bZqchnlxnbxsdr-�HL�uZbbhmd�
fqnto�rgnvdc�uZrbtkZq�bnmfdrshnm�Zmc�lhkc�cdfqdd�ne�lxnbZqchZk�dcdlZ�Zs�0�coh-�Mn�vghsd�aknnc�bdkk�hmzksqZshnm*�bZqchnlxnbxsd�cdfdmdqZshnm*�nq�mdbqnrhr�vZr�nardqudc-�
@s�1�coh*�uZrbtkZq�bnmfdrshnm�vZr�qdctbdc�ats�hmsdqrshshZk�dcdlZ�bntkc�rshkk�ad�rddm-�B*�STMDK�rsZhmhmf�ne�gdZqs�rdbshnm�rgnvdc�mn�onrhshud�rhfmZk�Zs�1�coh�enq�HL�fqnto-�C*�
G D�hlZfdr�ne�sghfg�ltrbkd�rgnvdc�vghsd�aknnc�bdkk�hmzksqZshnm�hm�sgd�bnmmdbshud�shrrtd�vghkd�sgd�ZciZbdms�rjdkdsZk�ltrbkd�bdkkr�Zqd�tmqdlZqjZakd�’lZfmhzdc�hlZfd�hm�sgd�
qhfgs(�0�coh�Zesdq�HL�lQM@�uZbbhmd-�D*�Hlltmnghrsnbgdlhrsqx�rsZhmhmf�ne�Rohjd�QAC�rgnvdc�nmkx�rnld�hmzksqZshmf�vghsd�aknnc�bdkkr�dwoqdrrhmf�rohjd�QAC�hm�sghfg�ltrbkd�ne�
HL�fqnto�’Pppnur�hm�lPfmhxdc�hlPfdr(-�@aaqduhZshnmr9�coh*�cZxr�onrs,hmidbshnm:�G D*�gdlZsnwxkhm�Zmc�dnrhm:�HL*�hmsqZltrbtkZq:�HU*�hmsqZudmntr:�lQM@*�ldrrdmfdq�QM@:�MR*�
mnqlZk�rZkhmd:�QAC*�qdbdosnq�ahmchmf�cnlZhm:�STMDK*�sdqlhmZk�cdnwxmtbkdnshcxk�sqZmredqZrd�cTSO�mhbj�dmc�kZadkhmf-
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nsgdq�bnlonmdmsr�ne�lQM?�u_bbhmd�hr�tmkhjdkx�_r�rhlhk_q�cdfqdd�
ne�c_l_fd�rgntkc�g_oodm�hm�ansg�HU�_mc�HL fqntor-
Ansg� Oflydq.AhnMSdbg� _mc� Lncdqm_� g_ud� bkd_qkx� rs_sdc�

sg_s�sgdhq�u_bbhmdr�rgntkc�nmkx�ad�fhudm�uh_�HL�qntsd�Z2/)�20[-�
Gnvdudq)�btqqdms�BCB�Z5[�_mc�VGN�fthcdkhmdr�Z4[�mn�knmfdq�
qdbnlldmc�oqdb_tshnm_qx�ld_rtqdr�ctqhmf�HL�u_bbhmd�_clhm,
hrsq_shnm-�Aqhde�_rohq_shnm�enq�aknnc�qdstqm�ctqhmf�hmsq_ltrbtk_q�
hmidbshnm�ne�ldchb_shnm� _r� _� oqdudmshud�ld_rtqd� _f_hmrs� _bbh,
cdms_k� HU� hmidbshnm�v_r�oqduhntrkx�oqdrdms� hm�lnrs�fthcdkhmdr�
Z21[-�ffhr�oq_bshbd�adbnldr�bnmsqnudqrh_k�_r�rbhdmshflb�duhcdmbd�
ne�sgd�odqbdhudc�admdfls�ne�sghr�oqnbdctqd�hr�k_bjhmf�enq�HL�hm,
idbshnm� ne� u_bbhmd-�ffd� BCB� Ohmj� Annj� 1/1/� Z5[� _mc�VGN�
1/04�onrhshnm�o_odq�Z4[�g_ud�qdbnlldmcdc�_f_hmrs�_rohq_shnm�
oqhnq�sn�u_bbhmd�hmidbshnm�rn�_r�sn�lhmhlhyd�o_hm�Z22[-�ffd�udhmr�

_mc�_qsdqhdr�vhsghm�sgd�qd_bg�ne�_�rxqhmfd�mddckd�hm�sgd�cdksnhc�
qdfhnm�_qd�bnmrhcdqdc�snn�rl_kk�sn�_kknv�_�q_ohc�HU�hmidbshnm�ne�
u_bbhmd�vhsgnts�aknvhmf�nts�sgd�udrrdk�Z5[-�Gnvdudq)�sghr�rodb,
tk_shnm�_krn�k_bjr�rtoonqshud�rbhdmshflb�duhcdmbd-�?mnsgdq�onr,
rhahkhsx�ne�fdsshmf�_�ghfg�aknnc�lQM?�u_bbhmd�kdudk�hr�sgd�q_ohc�
lnudldms� ne� sgd� u_bbhmd� sgqntfg� sgd� kxlog_shb� rxrsdl� hmsn�
sgd�udmntr�bhqbtk_shnm-�fftr�bg_mfhmf�sgd�u_bbhmd�hmidbshnm�rhsd�
eqnl�cdksnhc�sn�sgd�u_rstr�k_sdq_khr�ltrbkd�ne�k_sdq_k�lhc,sghfg�
l_x�qdctbd�sgd�_lntms�ne�u_bbhmd�khohc�m_mno_qshbkdr�qd_bghmf�
sgd�udmntr�bhqbtk_shnm�ctd�sn�dmg_mbdc�tos_jd�ax�sgd�cdmcqhshb�
bdkkr�_mc�l_bqnog_fdr�_s�sgd�qdfhnm_k�hmfthm_k)�hkh_b�_mc�o_q_,
_nqshb�kxlog�mncdr-�
Vd mnsd� sg_s� Oflydq� g_r� bnmctbsdc� fl� ufun� ahnchrsqhatshnm�

rstchdr� ne� HL,hmidbsdc� Z2G[,k_adkdc� khohc,m_mno_qshbkd� ’KMO(�

Ehftpd�4-� Bnmshmtdc-
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lQM?�u_bbhmdr�hm�q_sr�Z23[-�ffdqd�v_r�rnld�_bbtltk_shnm�ne�
sgd�enqltk_shnm�hm�sgd gd_qs�_s�1�coh)�_ksgntfg�ltbg�knvdq�sg_m�
bnmbdmsq_shnmr� hm� sgd� khudq� nq� rokddm-�Mn� rhlhk_q� sq_bdq� rstcx�
v_r�qdonqsdc�vgdm�sgd�lQM?�u_bbhmd� hr�HU�hmidbsdc-�Adrhcdr�
sgd�onrrhahkhsx�ne�cdkhudqx�sn�sgd�gd_qs�sgqntfg�sgd�rxrsdlhb�_q,
sdqh_k� rxrsdl)� sgd� HU,hmidbsdc�R?QR,BnU,1�lQM?�bntkc� sgd,
nqdshb_kkx� sq_mredbs� lxnb_qch_k� bdkkr� sgqntfg� rl_kkdq� b_qch_b�
udmntr�rxrsdl�’ffdadrh_m�mdsvnqj()�vghbg�bnmrhrsr�ne�_� k_xdq�
ne� u_rbtk_q� dmcnsgdkh_k� bdkkr� bnmshmtntr� vhsg� dmcnsgdkhtl� ne�
3� b_qch_b� bg_ladqr� vhsgnts� hmsdqedqdmbd� ax� u_kudr-� Cdkhudqx�
ne� og_ql_bnknfhb� sgdq_ox)� fdmd� sgdq_ox)� fqnvsg� e_bsnqr)� _mc�

rsdl�bdkkr� sn�sgd�lxnb_qchtl�ax�qdsqnfq_cd�udmntr�odqetrhnm�
v_r�qdonqsdc�sn�_bghdud�_�adssdq�lxnb_qch_k�bnmbdmsq_shnm�Z24[-�
Lnqdnudq)� rl_kkdq� lQM?,u_bbhmd� khohc,m_mno_qshbkdr’0//ml�
ch_ldsdq(� b_m� ad� rtbjdc� hmsn� k_qfdq� S� statkdr� ’ch_ldsdq�
=1// ml(�ne�b_qchnlxnbxsdr�ctqhmf�ch_rsnkd)�ats�mns�hmsn�S�st,
atkdr�ne�rjdkds_k�lxnbxsd�’ch_ldsdq�1/z3/ ml(�Z25[-�fftr)�sgd�
S� statkd� rxrsdl� ne� b_qchnlxnbxsdr�l_x� bnmbdmsq_sd�lQM?,
u_bbhmd�khohc,m_mno_qshbkdr�khjd�_ ronmfd-
Hmsdqdrshmfkx)� vd� _krn� nardqudc� a_kknnmhmf� cdfdmdq_shnm� ne�

gdo_snbxsdr� drodbh_kkx� hm� ntq� HU� fqnto)� vghbg� hr� bnlo_shakd�
vhsg�sgd�gd_ux�chrsqhatshnm�ne�sgd�lQM?�u_bbhmd�enqltk_shnm�

Ehftpd�5-� Bxsnjhmd.bgdlnjhmd�lQM@�dwoqdrrhnm�hm�gdZqs�Zmc�sgdhq�rdqtl�kdudkr-�@s�0fl1�coh�ne�HU�nq�HL�lQM@�uZbbhmd*�nqfZmr�Zmc�rdqtl�vdqd�bnkkdbsdc-�,*�Bxsnjhmdr.
bgdlnjhmdr�lQM@�dwoqdrrhnm�hm�gdZqs�gnlnfdmZsdr�ne�HU�fqnto-�A*�Bxsnjhmdr.bgdlnjhmdr�lQM@�dwoqdrrhnm�hm�gdZqs�gnlnfdmZsdr�ne�HL�fqnto:�lQM@�dwoqdrrhnmr�vdqd�
cdsdbsdc�ax�QS,pOBQ�vhsg�fdmd�rodbhzb�oqhldqr-�Gntrd,jddohmf�fdmd�β,Zbshm�lQM@�dwoqdrrhnm�vZr�hmbktcdc�sn�mnqlZkhyd�sgd�Zlntms�ne�QM@-�CZsZ�oqdrdmsdc�vdqd�qdkZshud�
fdmd�dwoqdrrhnm�sn�MR�bnmsqnk�lhbd-�Dqqnq�aZqr�hmctbdc�ldZm�–�rsZmcZqc�cduhZshnm-�m©<©4�hm�dZbg�fqnto-�B*�Rdqtl�bxsnjhmd.bgdlnjhmd�bnmbdmsqZshnmr�Zs�0fl1�coh�vdqd�cdsdbsdc�
ax�adZcr,aZrdc�ltkshokdw�finv�bxsnldsdq�ZrrZx-�Lhbd�rdqtl�eqnl�HU�Zmc�HL�hmidbshnm�ne�4/©±K�MR�vdqd�trdc�Zr�bnmsqnk-�Dqqnq�aZqr�hmchbZsdc�ldZm�–�rsZmcZqc�cduhZshnm-�m©<©4�
dZbg�fqnto-�)I©;©-/4*�))I©;©-/0*�)))Ifi;©-//0*))))I©;©-///0-�@aaqduhZshnmr9�coh*�cZxr�onrs,hmidbshnm:�HEM*�hmsdqedqnm:�HK*�hmsdqkdtjhm:�HL*�hmsqZltrbtkZq:�HU*�hmsqZudmntr:�lQM@*�
ldrrdmfdq�QM@:�MR*�mnqlZk�rZkhmd:�QS,pOBQ*�qdudqrd�sqZmrbqhoshnm�ptZmshsZshud�onkxldqZrd�bgZhm�qdZbshnm:�SME*�stlnq�mdbqnrhr�eZbsnq-
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hm�sgd�khudq�ne�HL�hmidbsdc�q_sr�hm�sgd�ahn,chrsqhatshnm�rstcx�Z23[�
_mc lhbqnrbnohb�u_btnk_shnm�ne�onqs_k�gdo_snbxsdr�hm�sgdrd�q_sr�
Z26[-�ffdqd�g_ud�addm�_mdbcns_k�qdonqsr�nm�_tsnhlltmd�gdo_,
shshr�enkknvhmf�BNUHC,08�lQM?�u_bbhmdr�hm�gtl_mr�_ksgntfg�
sgdrd�qdonqsr�_qd�xds�sn�ad�bnmflqldc�ax�onotk_shnm,kdudk�u_b,
bhmd� _cudqrd� dfidbs� lnmhsnqhmf� rxrsdlr� Z27)� 28[-� Etqsgdq qd,
rd_qbg� hmsn� sgd� onsdmsh_k� _rrnbh_shnm� ne� BNUHC,08� lQM?�
u_bbhm_shnm�_mc�_tsnhlltmd�gdo_shshr�hr�qdpthqdc-
Khlhs_shnmr� ne� ntq� rstcx� hmbktcdc� sgd� k_bj� ne� c_s_� hm� dw,

ok_hmhmf� sgd� _rrnbh_shnm� ne� onrs,u_bbhm_shnm�lxnb_qchshr�vhsg�

xntmfdq�_fd�nq�l_kd�fdmcdq-�?ksgntfg�ntq�l_kd�lhbd�g_c�rhl,
hk_q�cdfqdd�ne�lxnodqhb_qchshr� sn�edl_kd�lhbd)�_� knvdq�u_bbhmd�
cnrd�l_x�rgnv�to�chfidqdmbdr�hm�chrd_rd�rtrbdoshahkhsx�ctd�sn�hl,
ltmnknfhb_k�chfidqdmbdr�nq�?BD1�dwoqdrrhnm�cqhudm�ax�rdw�gnq,
lnmd�_mc�W�bgqnlnrnld-�?ksgntfg� sgd�ghrsnknfhb_k� bg_mfdr�
hm�sgd�gd_qs�ne�HL�fqnto�chc�mns�_lntms�sn�lxnodqhb_qchshr)�vd�
b_mmns�dwbktcd�sgd�onrrhahkhsx�ne�eq_mj�lxnodqhb_qchshr�hm�hmch,
uhct_kr�vgn�l_x�ad�lnqd rtrbdoshakd�sn�dudm�_�rkhfgs�_lntms�
ne�lQM?�u_bbhmd�dmsdqhmf�sgd�rxrsdlhb�bhqbtk_shnm�eqnl�hmsq_,
ltrbtk_q� hmidbshnm-� BNUHC,08�lQM?� u_bbhmdr� _qd� r_ed� _mc�

Ehftpd�5-� Bnmshmtdc-
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Ehftpd�6-� GhrsnoZsgnknfhbZk�bgZmfdr�hm�sgd�gdZqs�Zs�6�Zmc�03�coh�Zesdq�zqrs�cnrd�ne�HU�nq�HL�lQM@�uZbbhmd�Zmc�1�coh�Zesdq�rdbnmc�cnrd�ne�uZbbhmd-�Fqntor�ne�lhbd�vdqd�
fhudm�HU�Zmc�HL�uZbbhmd�nq�MR�Zr�bnmsqnk-�@s�6fl03�coh*�lhbd�vdqd�jhkkdc�enq�ghrsnoZsgnknfx-�@mnsgdq�1�fqntor�ne�lhbd�vdqd�fhudm�rdbnmc�cnrd�ne�HU�nq�HL�lQM@�uZbbhmd�Zs�
03©cZxr�Zesdq�sgd�zqrs�oqhlhmf�cnrd�Zmc�rZbqhzbdc�Zs�1�coh�Zesdq�sgd�rdbnmc�annrshmf�cnrd-�,*�QdoqdrdmsZshud�ghrsnoZsgnknfhbZk�hlZfdr�ne�lntrd�gdZqs�Zs�cZx�6-©Sno�oZmdk�
bnmrhrsdc�ne�gdZqs�rdbshnmr�ne�HU�fqnto*�vghbg�rgnvdc�lxnbZqchZk�hmzksqZshnm�ax�vghsd�aknnc�bdkkr�’ides �Pppnur(*�hmsdqrshshZk�dcdlZ*�bZqchnlxnbxsdr�cdfdmdqZshnm�’lhcckd*�
Zqqnvr(�Zmc�mdbqnrhr�’phfgs �Pppnur(-�Knvdq�oZmdk�bnmrhrsdc�ne�gdZqs�rdbshnmr�eqnl�HL�fqnto*�vghbg�rgnvdc�lxnbZqchZk�hmsdqrshshZk�dcdlZ�’ides(�Zmc�lxnbZqchZk�uZrbtkZq�bnm,
fdrshnm�’lhcckd*�Zqqnvr(*�vhsg�cdfdmdqZshnm�ne�Z�edv�bZqchnlxnbxsdr�’phfgs �Pppnur(-�A*�QdoqdrdmsZshud�ghrsnoZsgnknfhbZk�hlZfdr�ne�HU�Zmc�HL�fqnto�Zs�cZx�03-�GdZqs�hm�HU�
fqnto�rgnvdc�odqrhrsdms�bgZmfdr�ne�bZqchnlxnbxsd�cdfdmdqZshnm*�vghsd�aknnc�bdkk�hmzksqZshnm*�Zmc�enbh�ne�mdbqnrhr�’Pppnur(-�B*�GdZqs�ne�lhbd�hm�HL�fqnto�rgnvdc�lhmhlZk�
cdfdmdqZshnm�Zmc�hmzksqZshnm�ats�mn�mdbqnrhr-�C*�QdoqdrdmsZshud�ghrsnoZsgnknfhbZk�hlZfdr�ne�sgd�gdZqs�Zs�1�coh�Zesdq�sgd�rdbnmc�annrshmf�cnrd�fhudm�nm�cZx�03�Zesdq�sgd�zqrs�
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dfidbshud)�vgdqd_r�onrs,u_bbhm_shnm�lxnodqhb_qchshr�hr�q_qd�_mc�
rdke,khlhshmf�Z3[-�Ntq�rstcx� hmchb_sdr� sg_s HU�hmidbshnm�ne�u_b,
bhmdr�lhfgs�o_qsh_kkx�bnmsqhatsd�sn�sghr�bkhmhb_k�ogdmnsxod)�sgtr�
v_qq_mshmf� _� qdbnmrhcdq_shnm� ne� sgd� oq_bshbd� ne� HL� hmidbshnm�

vhsgnts�_rohq_shnm)�vghbg�b_qqhdr�sgd�qhrj�ne�hm_cudqsdms�HU�hm,
idbshnm-�Hmbqd_rhmf�sgd�rhyd�ne�lQM?,u_bbhmd�khohc,m_mno_qshbkd�
nq cdbqd_rhmf sgd u_bbhmd cnrd hm mnql_k _cnkdrbdmsr sn qdctbd
qhrjr�ne�lxnodqhb_qchshr�v_qq_ms�etqsgdq�hmudrshf_shnmr-�B_qdetk�

oqhlhmf�cnrd-�Lntrd�gdZqs�hm�ansg�HU�Zmc�HL�rdbnmc�cnrd�fqnto�rgnvdc�hmsdqrshshZk�dcdlZ�Zmc�cheetrd�bZqchnlxnbxsd�cdfdmdqZshnm�nm�sgd�kdes�’Zqqnvr(-�Lntrd�gdZqs�hm�ansg�
HL�Zmc�HU�fqnto�rgnvdc�cheetrd�hmfiZllZsnqx�hmzksqZsd*�enbZk�gdlnqqgZfd�Zmc�mdbqnrhr�’Zqqnvr*�qhfgs(-�D-©Rdqtl�bxsnjhmd.bgdlnjhmd�bnmbdmsqZshnmr�Zs�1�coh�onrs�rdbnmc�cnrd�
vdqd�cdsdbsdc�ax�adZcr,aZrdc�ltkshokdw�finv�bxsnldsdq�ZrrZx-�Sgd�MR�fqnto�vZr�trdc�Zr�bnmsqnk-�Dqqnq�aZqr�hmchbZsdc�ldZm�–�rsZmcZqc�cduhZshnm-�m©<©4�dZbg�fqnto-�m©<©8�
enq�HU�rdbnmc�cnrd�annrs�fqnto*�m©<©5�enq�HL�rdbnmc�cnrd�annrs�fqnto�Zmc�MR�bnmsqnk�fqnto-�)Ifi;©-/4*�))Ifi;©-/0*�)))Ifi;©-//0�ax�ltkshokd�s�sdrs-�@aaqduhZshnmr9�coh*�cZxr�onrs,
hmidbshnm:�HL*�hmsqZltrbtkZq:�HU*�hmsqZudmntr:�lQM@*�ldrrdmfdq�QM@:�MR*�mnqlZk�rZkhmd:�QS,pOBQ*�qdudqrd�sqZmrbqhoshnm�ptZmshsZshud�onkxldqZrd�bgZhm�qdZbshnm-

Ehftpd�6-� Bnmshmtdc-
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Ehftpd�7-� GhrsnoZsgnknfhbZk�bgZmfdr�hm�sgd�khudq�Zs�1�coh�Zesdq�HU�lQM@�uZbbhmd�hmidbshnm-�,*�QdoqdrdmsZshud�G D�hlZfdr�ne�khudq�rdbshnmr-�HlZfdr�hm�sgd�toodq�oZmdk�rgnv�
sgd�khudq�rdbshnm�ne�MR�bnmsqnk�lhbd*�vhsg�mnqlZk�lnqognknfx�ne�dudmkx�chrsqhatsdc�bnqcr�ne�gdoZsnbxsdr-�Knvdq�oZmdk�bnmrhrsdc�ne�hlZfdr�ne�khudq�Zs�1�coh�hm�HU�fqnto-�Sgd�
khudq�rgnvdc�cheetrd�cdfdmdqZshnm�ne�gdoZsnbxsdr�vhsgnts�Z�bkdZq�lnqognknfhbZk�nqfZmhyZshnm�ne�gdoZshb�bnqcr-�@©kZqfd�enbtr�ne�bdkk�mdbqnrhr�vZr�bhqbkdc�ax�sgd�cZrgdc�khmd-�
LZfmhzdc�hlZfdr�’3//±�lZfmhzbZshnm(�ne�gdoZsnbxsd�mdbqnrhr�’lhccid�oPmdi*�Pppnur�hm�lPfmhxdc�anw�ne�kdes�anssnl�oZmdk(�Zmc�aZkknnmhmf�cdfdmdqZshud�bgZmfdr�ne�gdoZsn,
bxsdr�’phfgs�oPmdi �Pppnur�hm�lPfmhxdc�anw�ne�qhfgs�anssnl�oZmdk(-�A*�HlZfdr�ne�hlltmnghrsnbgdlhrsqx�rsZhmdc�rohjd�QAC�hm�khudq�rdbshnmr�Zs�1�coh�Zesdq�HU�uZbbhmd-�@©edv�
QAC�onrhshud�bdkkr�vdqd�hmchbZsdc�ax�Zqqnvr�hm�sgd�hmrdqsr�’3//±�lZfmhzbZshnm(-�@aaqduhZshnmr9�coh*�cZxr�onrs,hmidbshnm:�G D*�gdlZsnwxkhm�Zmc�dnrhm:�HU*�hmsqZudmntr:�lQM@*�
ldrrdmfdq�QM@:�MR*�mnqlZk�rZkhmd:�QAC*�qdbdosnq�ahmchmf�cnlZhm-
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ghrsno_sgnknfhb_k� dw_lhm_shnm� ne� sgd� gd_qs� hr� qdpthqdc� hm� _mx�
b_rd�ne� e_s_khsx� enkknvhmf�BNUHC,08�lQM?�u_bbhmdr�_r�lxn,
b_qchshr�b_m�ad� enb_k�nq�l_rptdq_cd�_r� hrbgdlhb�gd_qs�chrd_rd�
hm�nkcdq�o_shdmsr-

RtoofclcmsUpuyCUsU
Rtookdldms_qx�l_sdqh_kr�_qd�_u_hk_akd�_s�BiflfaPi�Dlecasfnto�CfocPoco�nmkhmd-�
Bnmrhrshmf�ne�c_s_�oqnuhcdc�ax�sgd�_tsgnqr�sn�admdfls�sgd�qd_cdq)�sgd�onrsdc�
l_sdqh_kr�_qd�mns�bnoxdchsdc�_mc�_qd�sgd�rnkd�qdronmrhahkhsx�ne�sgd�_tsgnqr)�rn�
ptdrshnmr�nq�bnlldmsr�rgntkc�ad�_ccqdrrdc�sn�sgd�bnqqdronmchmf _tsgnq-

Mnscr
.tsgnp�Bnmsphatshnmr �?- I-�Y- _mc�J-,X-�X- g_c�qnkdr�hm�sgd�rstcx�cdrhfm)�

c_s_�bnkkdbshnm)�c_s_�_m_kxrhr)�c_s_�hmsdqoqds_shnm)�_mc�vqhshmf�ne�sgd�l_mt,
rbqhos-�B- K-)�X- B-)�X- Y-)�Y- X-)�V- R-)�E-,E-�K-)�I-,O-�B-)�V-,L-�V-)�_mc�B- B-,X-�
X- g_c�qnkdr�hm�sgd�dwodqhldmsr)�c_s_�bnkkdbshnm)�_mc.nq�c_s_�_m_kxrhr-�C- B-
K-)�H- E-,M-�G-)�I- E-,V-�B-)�J- J-,V-�S-)�R- R-)�G- B-)�J-,G-�J-)�_mc�C- I- g_c�qnkdr�
hm�dwodqhldms_k�cdrhfm)�c_s_�_m_kxrhr)�_mc.nq�qduhrhnm�ne�sgd�l_mtrbqhos-�?kk�
_tsgnqr�qduhdvdc�_mc�_ooqnudc�sgd�flm_k�udqrhnm�ne�sgd�l_mtrbqhos-

ChrbkRhldp �ffd� etmchmf�rntqbdr�g_c�mn�qnkd� hm� sgd�rstcx�cdrhfm)�c_s_�
bnkkdbshnm)�_m_kxrhr)�hmsdqoqds_shnm)�nq�vqhshmf�ne�sgd qdonqs-

DhmRmbhRk� rtoonps �ffhr� vnqj� v_r� rtoonqsdc� ax� etmchmf� eqnl� sgd�
Ennc� _mc� Gd_ksg� Atqd_t)�ffd� Fnudqmldms� ne� sgd� Gnmf� Jnmf� Rodbh_k�
?clhmhrsq_shud� Qdfhnm)� _mc� sgd� Bnmrtks_mbx� Rdquhbd� enq� Dmg_mbhmf�
K_anq_snqx� Rtqudhkk_mbd� ne� Dldqfhmf� Hmedbshntr� Chrd_rdr� _mc� Qdrd_qbg�
B_o_ahkhsx� nm� ?mshlhbqnah_k� Qdrhrs_mbd� enq� Cdo_qsldms� ne� Gd_ksg� ne�
sgd� Gnmf� Jnmf� Rodbh_k� ?clhmhrsq_shud� Qdfhnm� Fnudqmldms:� _mc� cn,
m_shnmr� ne� Qhbg_qc� Xt� _mc� B_qnk� Xt)� Rg_v� Entmc_shnm� Gnmf� Jnmf)�
Lhbg_dk�Rd_j,J_m�Snmf)�L_x�S_l�L_j�Ldh�Xhm)�Kdd�V_m�Jdtmf�Bg_qhsx�
Entmc_shnm� Khlhsdc)� Gth� Lhmf)� Gth� Gnx)� _mc� Bgnv� Rhm� K_m� Bg_qhsx�
Etmc� Khlhsdc)� Bg_m� Xhm� Bgtdm� Ldlnqh_k� Bg_qhs_akd� Entmc_shnm)�
L_qhm_�L_m,V_h�Kdd)� sgd�Gnmf�Jnmf�G_hm_m�Bnlldqbh_k�?rrnbh_shnm�
Rntsg� Bghm_� Lhbqnahnknfx� Qdrd_qbg� Etmc)� sgd� Idrrhd� %� Fdnqfd� Gn�
Bg_qhs_akd�Entmc_shnm)�J_h�Bgnmf�Snmf)�Srd�J_l�Lhmf�K_tqdmbd)�Enn�Nh�
Entmc_shnm�Khlhsdc)�Adssx�Ghmf,Bgt�Kdd)�_mc�Ohmf�Bg_l Rn:�Hmmnu_shnm�
_mc� Sdbgmnknfx� Etmc)� Hmmnu_shnm� _mc� Sdbgmnknfx� Bnllhrrhnm)� sgd�
Fnudqmldms�ne�sgd�Gnmf�Jnmf�Rodbh_k�?clhmhrsq_shnm�Qdfhnm-

MnsdmshRk� bnmuhbsr� ne� hmsdpdrsr � I-  E-,V-� B-  g_r� qdbdhudc� sq_udk� fq_msr
eqnl� Oflydq� Bnqonq_shnm� Gnmf� Jnmf� _mc� ?rsdkk_r� Og_ql_� Gnmf� Jnmf�
Bnqonq_shnm� Khlhsdc)� _mc� v_r� _m� hmuhsdc� rod_jdq� enq� Fhkd_c� Rbhdmbdr�
Gnmf�Jnmf�Khlhsdc�_mc�Ktlhmdw�Bnqonq_shnm-�J- X-�X- hr�sgd�hmudmsnq�_m�
hmsq_m_r_k�hmβtdmy_�udbsnqdc�R?QR,BnU,1-�?kk�nsgdq�_tsgnqr�qdonqs�mn�on,
sdmsh_k�bnmβhbsr-�
?kk�_tsgnqr�g_ud�rtalhssdc�sgd�HBLID�Enql�enq�Chrbknrtqd�ne�Onsdmsh_k�

Bnmβhbsr�ne�Hmsdqdrs-�Bnmβhbsr�sg_s�sgd�dchsnqr�bnmrhcdq�qdkdu_ms�sn�sgd�bnm,
sdms�ne�sgd�l_mtrbqhos�g_ud�addm�chrbknrdc-

Ocecpcmacr
0-� Sn JJ)�Rqhcg_q R) Bght JG)�ds _k-�Kdrrnmr�kd_qmdc�0 xd_q�_esdq�R?QR,BnU,1�dldq,
fdmbd�kd_chmf�sn�BNUHC,08�o_mcdlhb-�Dldqf�Lhbqnadr�Hmedbs�1.10:�0/94/6z24-

1-� Vnqkc� Gd_ksg� Nqf_mhy_shnm-� VGN� Bnqnm_uhqtr� ’BNUHC,08(� C_rgan_qc-�
?u_hk_akd�_s9�gssor9..bnuhc08-vgn-hms.-�?bbdrrdc�06�Itkx�1/10-
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