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]ih^_hm[n_'m_j[l[nil-'nb_h'^l[ch_^'ion'\s'nb_'[onig[nc]'^l[ch/'Sb_']if^']igjl_mm_^'[cl'nb_h'l_._hn_lm'nb_'jl_]iif_l0
l_b_[n_l'qb_l_'cn'cm'b_[n_^'\_`il_'_rcncha'nb_'^ls_l'`il'om_/

Vb_h'ij_l[ncha'[n'j[lnc[f'fi[^m-'nb_'^ls_l'om_m'nb_'_h_las'jl_pciomfs'mnil_^'ch'nb_'as]if']cl]ocn-'g[echa'cn'jimmc\f_'ni'mbon'
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8/

9/
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chmol[h]_']f[cgm'\s'nb_']omnig_l/

Hn'cm'g[h^[nils'ni'[fq[sm'e__j'nb_'^ls_l'ch'['p_lnc][f'jimcncih-'[m'ch^c][n_^'\s'nb_'msg\ifm'jl_m_hn'ih'nb_'j[]e[acha/'Eil'
b[h^fcha-'om_'^_pc]_m'b[pcha'mo$]c_hn'][j[]cns'`il'nb_'q_cabn'i`'nb_'g[]bch_/

Q_gip_'nb_'j[]e[acha'[`n_l'b[pcha'jimcncih_^'nb_'^ls_l'ch'nb_'chmn[ff[ncih'mcn_/'Ccmjim_'i`'nb_''j[]e[acha'g[n_lc[fm'ch'
]igjfc[h]_'qcnb'fi][f'lof_m'[h^'l_aof[ncihm/

H`'hin'ch'om_-'nb_'^ls_l'][h'\_'mnil_^'ch'cnm'j[]e[acha'ch'['^omn'`l__'[h^'jlin_]n_^'mcn_'\_nq__h'61'�E')21'�B*'[h^'231'�E''
)61'�B*-'[h^'['mj_]c%]'bogc^cns'hin'_r]__^cha';1'(/'Rbiof^'nb_'mni]echa'ncg_'_r]__^'23'gihnbm-'jf_[m_']ihn[]n'siol'fi][f'
@^XVbc_\\$IR^U'[onbilct_^'^cmnlc\onil/

Th^_l'hi']cl]ogmn[h]_m'mbiof^'[hs'j_lmih'[nn_gjn'ni'fc`n'b_[ps'i\d_]nm'qcnbion'jlij_l'fc`ncha'_kocjg_hn')c/_/-']l[h_-'
bicmn-'mfcham'il'`ile'nlo]e*/'Kc`ncha'[hs'ohcn'qcnbion'jlij_l'fc`ncha'_kocjg_hn-'g[s'][om_'m_lciom'chdols/'Tm_'`ile'fc`n']b[hh_fm'
qb_l_'jlipc^_^/

1)-$@EJK7CC7K@FE$J@K<

Vbcf_'jl_j[lcha'['jlij_l'mcn_'`il'chmn[ff[ncih'i`'nb_'^ls_l-'jf_[m_'n[e_'chni'[]]iohn'nb_'`iffiqcha'l_kocl_g_hnm/
1

Sb_'g[]bch_'gomn'\_'jlin_]n_^'`lig'[ngimjb_lc]'[a_hnm'[h^'hin'^cl_]nfs'_rjim_^'ni'moh'fcabn/

Sb_'ohcn'gomn'\_'jf[]_^'ih'['"[n'mol`[]_'nb[n'cm'][j[\f_'i`'mojjilncha'nb_'ohcn/

@g\c_hn'n_gj_l[nol_']igjfscha'qcnb'nb_'higch[f'^[n['i`'nb_'^ls_l/

Sb_'^ls_l'mbiof^'\_'fi][n_^'ch'[']f_[h'[l_[-'qcnbion'`il]_^'[cl'^l[`n'nb[n'][h'[#_]n'nb_'`[h']ihnlif'
msmn_g/

L[e_'mol_'ni'f_[p_'mo$]c_hn']f_[l[h]_')31'ch]b_m-'611'gg*'[lioh^'nb_'^ls_l'ch'il^_l'ni'[ffiq'jlij_l'[cl'
]cl]of[ncih'[h^'ni'jlipc^_'jlij_l'm_lpc]_'[]]_mm/

}
}
}
}

}

Sb_'ch]igcha'[cl'gomn'\_'`l__'`lig'mgie_'il'"[gg[\f_'p[jiolm'qbc]b']iof^'f_[^'ni'_rjfimcih'il'%l_/
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1).$@EJK7CC7K@FE

A_`il_'[nn_gjncha'[hs'chmn[ff[ncih'ij_l[ncih-'g[e_'mol_'nb[n<

Mi'j[lnm'i`'nb_'[cl'msmn_g'[l_'oh^_l'jl_mmol_/

Mi'j[lnm'i`'nb_'msmn_g'[l_'_f_]nlc][ffs'jiq_l_^/

So\cha'ni'\_']ihh_]n_^'ni'nb_'^ls_l'[l_'`l__'i`'cgjolcnc_m/

@ff'chn_l]ihh_]ncha'jcjcha'b[m'\__h'ncabn_h_^/

@`n_l'b[pcha'p_lc%_^'nb_'jichnm'fcmn_^'[\ip_-'sio'][h'jli]__^'ni'nb_'chmn[ff[ncih'i`'nb_'g[]bch_/

Bihh_]n'nb_'^ls_l'ni'nb_']igjl_mm_^'[cl'fch_/'@h'ijncih[f'nbl__'p[fp_'\s.j[mm'[ffiqm'nb_'g[]bch_'ni'\_'
cmif[n_^'`il'm_lpc]_/

O_l`ilg'nb_'_f_]nlc][f']ihh_]ncih'ch'[]]il^[h]_'qcnb'[hs'fi][f'f[qm'[h^'l_aof[ncihm'[`n_l'l_pc_qcha'nb_'
^ls_l'_f_]nlc][f'mj_]c%][ncihm'[h^'qclcha'^c[al[g/

Bb_]e'nb_']ih^_hm[n_'^l[ch[a_'[mm_g\fs-'Bihh_]n'nb_'"_rc\f_'^l[ch'bim_'ni'nb_'"iil'^l[ch/'J__j'ch'
gch^'nb[n'nb_']ih^_hm[n_'m_j[l[n_^'\s'nb_'^ls_l'g[s']ihn[ch'icf/'Hh'il^_l'ni'^cmjim_'i`'cn'ch']igjfc[h]_'
qcnb'nb_'fi][f'lof_m'ch'`il]_-'q_'moaa_mn'chmn[ffcha'['q[n_l.icf'm_j[l[nil'b[pcha'[^_ko[n_'][j[]cns/

U_lc`s'nb_'pifn[a_'jlcil'ni'[jjfscha'jiq_l'ni'nb_'^ls_l/'Sb_'ohcn'gomn'\_'jiq_l_^'\s'['^_^c][n_^']cl]ocn/

}
}
}
}

2/

3/

4/

5/

Hh'il^_l'ni'ijncgcm_'nb_'om_'i`'nb_'^ls_l-'q_'moaa_mn'nb_'^ls_l'ni'\_'jf[]_^'ch'mo]b'['q[s'nb[n'[ff'nb_']ihnlif'
chmnlog_hnm'i`'nb_'g[]bch_'qcff'\_'_[mcfs'pcmc\f_/'

7$ceZdRS\i$cZjVU$`bV"\dVb$]ecd$SV$Z^cdR\\VU$SVW_bV$dYV$UbiVb)$=RZ\ebV$d_$Z^cdR\\$R^U$]RZ^dRZ^$R$`b_`Vb$
`bV"\dVb$gZ\\$f_ZU$dYV$UbiVb$gRbbR^di)$KYV$bRdZ^X$W_b$dYZc$"\dVb$]ecd$SV$Rd$\VRcd$,+$]ZTb_^)

1)+$@EJK7CC7K@FE
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L[e_'mol_'nb[n'nb_'^ls_l'cm'\s!j[mm_^-'il'nb_l_'cm'hi'fi[^'ih'nb_']iif_l/'Rqcn]b'ih'nb_'g[ch'_f_]nlc][f'cmif[ncih'mqcn]b'
)jl_m_hn'ih'C238DB.C323DB*/'Sb_']ihnlif'j[h_f'qcff'mbiq'nb_'g_mm[a_'NEE-'ch^c][ncha'nb[n'nb_'fch_'[h^']ihnlif'pifn[a_m'
[l_'[p[cf[\f_/

JdRbd$cVaeV^TV

Sb_'^ls_l'qcff'chcnc[ffs'mn[ln'\s'jl_mmcha'[h^'bif^cha'nb_'fi][f'NM0NEE'\onnih'`il'2'm_]ih^/'Sb_'mn[ln'm_ko_h]_'qcff'
jlial_mm'ihfs'c`'nb_l_'[l_'hi'[]ncp_'[f[lgm/'Sb_']igjl_mmil'ginil'qcff'mn[ln'@ESDQ'231'RDBNMCR/'Sb_'`[h'ginil'qcff'mn[ln'
mcgofn[h_iomfs'qcnb'nb_']igjl_mmil/

Jd_`$cVaeV^TV

Sb_'^ls_l'][h'\_'mnijj_^'fi][ffs'`lig'nb_']ihnlif'j[h_f/'@`n_l'jl_mmcha'nb_'NM0NEE'mqcn]b'`il'2'm_]ih^-'nb_']igjl_mmil'
[h^'nb_'`[h'ginil'e__j'lohhcha'`il'[h'[^^cncih[f'21'm_]ih^m'ch'il^_l'ni'l_.\[f[h]_'nb_'chn_lh[f'jl_mmol_m/'Sb_'^ls_l'][h'
[fmi'\_'mnijj_^'^o_'ni'[h'[f[lg'il'_h_las'm[pcha']ih^cncih')DR@'il'DR3*/'@hs'[f[lg'qcff'^_!_h_lact_'nb_']igjl_mmil-'`[h'
ginil'g[s'mncff'\_'lohhcha'-'cn'^_j_h^m'ih'nb_'nsj_'i`'[f[lg')m__'Ccmjf[s'ch^c][ncihm']b[jn_l*/'H`'nb_'mbon^iqh'cm'^o_'ni'[h'
[f[lg-'['g_mm[a_'qcff'\fche'ih'nb_'^cmjf[s'ch^c][ncha'nb_'l_[mih'`il'nb_'mbon^iqh/'Dh_las'm[pcha']ih^cncih')DR@'il'DR3*'
i]]olm'qb_h'nb_'^_q'jichn'mn[h^m'\_fiq'nb_'m_n'p[fo_'`il'['fiha'ncg_'ch'il^_l'ni'm[p_'_h_las'[h^'[pic^'b_[n'_r]b[ha_l'
`l__tcha/'Sbcm'mcno[ncih'][h'b[jj_h'qb_h'nb_'[g\c_hn'n_gj_l[nol_'cm'fiq'[h^'nb_']igjl_mm_^'[cl'fi[^'cm'l_^o]_^/

<^VbXi$JRfZ^X$JicdV]

@'j[n_hn_^'4.f[s_l')[cl'0'afs]if'0'l_`lca_l[hn*'b_[n'_r]b[ha_l'[ffiqm'nb_'^ls_l'ni'oncfct_'nb_'`off'jiq_l'i`'nb_'l_`lca_l[ncih'
msmn_g-'g[rcgctcha'nb_'_$]c_h]s'\s'mnilcha'nb_'_h_las'moljfom'ch'nb_'afs]if/'Sb_'l_mofn'cm-'[n'j[lnc[f'fi[^-'nb_'
gc]lijli]_mmil'][h'mqcn]b'NEE'nb_'l_`lca_l[hn'msmn_g'`il'mcahc%][hn'j_lci^m'i`'ncg_'qbcf_'nb_'afs]if']cl]of[ncih'msmn_g'
)[fq[sm'lohhcha*'_hmol_m'[']ihmn[hn'^_q'jichn/'Th^_l'mn[h^[l^'fi[^']ih^cncihm-'nb_'l_`lca_l[hn']cl]ocn'cm'nolh_^'ih'211('i`'
nb_'ncg_/

2),$9FEKIFC$G7E<C

Sb_'^ls_lm'[l_'jlipc^_^'qcnb'[h'_f_]nlihc]']ihnlif'msmn_g/'@ff'[^domng_hnm'[h^'l_m_nm'][h'\_'j_l`ilg_^'\s'g_[hm'i`'nb_'
^cacn[f'j[h_f'fi][n_^'ih'nb_'`lihn'i`'nb_'^ls_l/'

Sb_']ihnlif'j[h_f'cm']igjim_^'i`'6'e_sm')NM0NEE-'SDRS-'RDS-'CNVM'[h^'TO*'[h^'['4'^cacn'^cmjf[s-'qcnb'nbl__'mcah[ffcha'
KDCzm'ch^c][n_^'\s'c]ihm')Ecaol_'2*

=@>LI<$,

Sb_'NM0NEE'mqcn]b'cm'jlipc^_^'`il'C238.C323'gi^_fm/'Sb_'g[ch'jiq_l']il^'gomn'\_'^cm]ihh_]n_^'jlcil'ni'm_lpc]cha'ohcn/

2)+$JK7IK$LG
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;@JGC7P$M@JL7C@Q7K@FE$7E;$J@>E7CC@E>$C<;J

;@JGC7P ;<J9I@GK@FE

nb_'ohcn'cm'NM'qcnb'fiq'fi[^

nb_'ohcn'cm'NM'qcnb'hilg[f'fi[^

nb_'ohcn'cm'NM'qcnb'hilg[f.bcab'fi[^

nb_'ohcn'cm'NM'qcnb'bcab'fi[^

+Min'om_^'qcnb'Y_li'Kimm'Cl[ch'Njncih

C<; JK7KLJ ;<J9I@GK@FE

NM Bigjl_mmil'_h_lact_^

Afchecha Olial[ggcha'gi^_'[]ncp[n_^

NM
Bih^_hm[n_'^l[ch'_h_lact_^+

Afchecha

NM Rj__^'i`'nb_'`[h'?'211(

Afchecha Rj__^'i`'nb_'`[h'>'211(

NEE E[h'hin'lohhcha

2),),$B<PJ$=LE9K@FE

SDRS<'Vb_h'jomb_^'`il'4'm_]/'^olcha'hilg[f'ij_l[ncih-'cn'[]ncp[n_m'nb_']ih^_hm[n_'^l[ch/''
H`'jomb_^'qbcf_'nb_'^cmjf[s'mbiqm'Dh_las'm[pcha'p[fo_m-'l_m_nm'nb_']iohn_l/

RDS<'Vb_h'jomb_^'[h^'l_f_[m_^'^olcha'hilg[f'ij_l[ncih-'cn'^cmjf[sm'nb_'^_q'jichn'm_n'p[fo_')^_]cg[f*/''
Vb_h'jomb_^'`il'21'm_]ih^m-'cn'[ffiqm'ni'_hn_l'nb_'B9'[h^'B;']ih^_hm[n_'^l[ch'j[l[g_n_lm'jlial[ggcha'
g_ho')m__'l_f_p[hn'n[\f_*/''
Vb_h'jomb_^'[`n_l'b[pcha'm_n'h_q']ih%aol[ncih'p[fo_m-'cn'mnil_m'nb_'[jjfc_^'gi^c%][ncihm/

CNVM<'Vb_h'jomb_^'qbcf_'m_nncha'nb_'^l[ch'm_n'jichn-'cn'^_]l_[m_m'nb_'^cmjf[s_^'p[fo_'i`'ih_'ohcn'j_l'm_]ih^-'
^olcha'nb_'%lmn'21'm_]ih^m-'nb[h'ih_'ohcn'_p_ls'1/2'm_]/''
Vb_h'jomb_^'`il'21'm_]ih^m'^olcha'hilg[f'ij_l[ncih-'cn'mn[lnm'[h'[onig[nc]'n_mn']s]f_'i`'nb_']ihnliff_l/

TO<'Vb_h'jomb_^'qbcf_'m_nncha'nb_'^l[ch'm_n'jichn-'cn'ch]l_[m_m'nb_'^cmjf[s_^'p[fo_'i`'ih_'ohcn'j_l'm_]ih^-'
^olcha'nb_'%lmn'21'm_]ih^m-'nb[h'ih_'ohcn'_p_ls'1/2'm_]/'

NM'0'NEE<'Oomb_^-'cn'[]ncp[n_m'il'^_[]ncp[n_m'nb_'^ls_l/'Vb_h'nb_'^ls_l'cm'^_[]ncp[n_^-'nb_'^cmjf[s'mbiqm'NEE/

RDS,CNVM<'Vb_h'jomb_^'mcgofn[h_iomfs'`il'2'm_]ih^-'nb_'^cmf[s'mbiqm'ch'm_ko_h]_'nb_'nb_'Dh_las'R[pcha'
p[fo_'i`'nb_'f[mn']s]f_')cRn*'[h^'nb_'p[fo_'i`'nb_'f[mn'211'biolm')nin*/'Sb_'Dh_las'R[pcha'p[fo_'cm'nb_'j_l]_hn[a_'
i`'ncg_'ch'qbc]b'nb_'^ls_l'cm'ch'DR@0DR3'gi^_/

$%&#!"

NYV^$dYV$T_^db_\\Vb$Zc$Z^$dYV$F==$`_cZdZ_^'$c_]V$`Rbdc$_W$dYV$UbiVb$]Ri$cdZ\\$SV$V^VbXZjVU)$KYVbVW_bV'$W_b$cRWVdi$
`eb`_cVc'$UZcT_^^VTd$dYV$V\VTdbZTR\$`_gVb$SVW_bV$`VbW_b]Z^X$R^i$]RZ^dV^R^TV$_`VbRdZ_^$_^$dYV$]RTYZ^V)

2),)-$9FE;<EJ7K<$;@J9?7I><$G7I7D<K<IJ$GIF>I7DD@E>

Oomb'nb_'RDS'e_s'`il'21'm_]ih^m'ni'_hn_l'nb_'j[l[g_n_lm']ih%aol[ncih'g_ho<'nb_'^cmjf[s'qcff'mbiq'ch'm_ko_h]_'
nb_'m_n'jichn'p[fo_-'nb_']i^_'i`'nb_'%lmn'gi^c%[\f_'j[l[g_n_l')B9*'[h^'cnm'p[fo_*/''
Tm_'nb_'TO'[h^0il'CNVM'e_sm'ni']b[ha_'nb_'^cmjf[s_^'j[l[g_n_l'p[fo_/''
Ol_mm'nb_'RDS'e_s'ni'mnil_'nb_'jl_pciomfs']b[ha_^'j[l[g_n_l'p[fo_'il'ni'\liqm_'nb_'j[l[g_n_lm'qcnbion'
]b[hacha'nb_g/''
26'm_]ih^m'[`n_l'nb_'f[mn'j_l`ilg_^'ij_l[ncih-'nb_']ihnliff_l'qcff'l_nolh'[onig[nc][ffs'ni'nb_'hilg[f'ij_l[ncih'
gi^_/

2)+$JK7IK$LG
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2),).$;I7@E$K@@D@E>$G7I7D<K<IJ)

G7I7D<K<I ;<J9I@GK@FE I7E>< ;<=7LCK$J<K$M7CL<

93
C_f[s'\_nq__h'

]ih^_hm[n_'^cm]b[la_m
2' ';;;')gch* ,

94
Scg_'l_kocl_^'`il'

]ih^_hm[n_'^cm]b[la_
2' ';;;')m_]* ,+

$%&#!"

9YR^XVc$V^dVbVU$W_b$dZ]Z^X$fR\eVc$gZ\\$SV$V!VTdZfV$_^\i$RWdVb$VhZdZ^X$dYV$`b_XbR]]Z^X'$gYZ\V$TYR^XVc$d_$_dYVb$
fRbZRS\Vc$gZ\\$SV$Z]]VUZRdV\i$V!VTdZfV)

G\VRcV$bV]V]SVb$dYRd$VfV^deR\$TYR^XVc$d_$dYV$T_^"XebRdZ_^$`RbR]VdVbc$_W$dYV$]RTYZ^V$T_e\U$^VXRdZfV\i$R!VTd$
Zdc$V#TZV^Ti)$KYec'$TYR^XVc$YRfV$d_$SV$`VbW_b]VU$Si$R$`Vbc_^$WR]Z\ZRb$gZdY$dYV$_`VbRdZ_^$_W$dYV$UbiVb)

+!'&$&#

@KkJ$=FI8@;;<E$KF$7KK<DGK$KF$DF;@=P$K?<$FK?<I$9FE=@>LI7K@FE$G7I7D<K<IJ$F=$K?<$<C<9KIFE@9$
9FEKIFCC<I$N@K?FLK$7LK?FI@Q7K@FE$=IFD$@E><IJFCC$I7E;kJ$7LK?FI@Q<;$;@JKI@8LKFI)

2),)/$;@JGC7P$@E;@97K@FEJ

Sb_']ihnliff_l'cm'][j[\f_'i`'l_]iahctcha']_ln[ch'nsj_m'i`'[hig[fc_m'ch'nb_'^lscha']cl]ocn/'Hh'mo]b'][m_m-'['g_mm[a_'qcff'\fche'
ih'nb_'^cmjf[s-'[fn_lh[n_^'ni'nb_']oll_hn'^_q'jichn'p[fo_/

D<JJ7>< 97LJ< FLKGLKJ 79K@FEJ

?d7
Gcab'^_q'jichn'p[fo_'

)^_f[s_^'[f[lg*
@f[lg'ionjon'NM'
Q_`lca/'Bigjl_mmil'ionjon'NEE'
E[h'ionjon'NM'
Cl[ch']s]f_'mn[h^[l^

Q_m_nn[\f_'\s'mqcn]bcha'i#'nb_'^ls_l/
H`'jli\f_g'j_lmcmnm'][ff'siol'fi][f''
@^XVbc_\\$IR^U'^cmnlc\on_l/?d-

U_ls'bcab'^_q'jichn'p[fo_'
)cgg_^c[n_'[f[lg*

G=,

G=-

Hhn_llojncih'il'mbiln']cl]ocn'
ih'nb_'OSB'jli\_'chjon'fch_

@f[lg'ionjon'NM
Q_`lca/'Bigjl_mmil'ionjon'NEE
E[h'ionjon'NEE
Cl[ch']s]f_'mn[h^[l^

Q_m_nn[\f_'\s'mqcn]bcha'i#'nb_'^ls_l/'L[s'
l_kocl_'l_jf[]cha'nb_'`[ofns'jli\_/
H`'jli\f_g'j_lmcmnm'][ff'siol'fi][f''
@^XVbc_\\$IR^U'^cmnlc\onil/

<J7
Sb_'[onig[nc]'Dh_las'm[pcha'
gi^_'[]ncp[n_^'^o_'ni'fiq'

fi[^

@f[lg'ionjon'NEE'Q_`lca/'
Bigjl_mmil'ionjon'NEE'E[h'
ionjon'NEE'Cl[ch']s]f_'mn[h^[l^

Mi'[]ncih'h_]_mm[ls/
@onig[nc]'Q_m_n

7Jd
@]ncp[n_^'[`n_l'l_j_[n_^'

[f[lgm

@f[lg'ionjon'NM
Q_`lca/'Bigjl_mmil'ionjon'NEE
E[h'ionjon'NM
Cl[ch']s]f_'mn[h^[l^

Bihn[]n'siol'fi][f'@^XVbc_\\$IR^U
^cmnlc\onil/

G9U Ffs]if']cl]ocn'g[f`oh]ncih

@f[lg'ionjon'NM
Q_`lca/'Bigjl_mmil'ionjon'NM
E[h'ionjon'NM
Cl[ch']s]f_'mn[h^[l^

Q_m_nn[\f_'\s'mqcn]bcha'i#'nb_
^ls_l/'R__'nlio\f_mbiincha'm_]ncih/
H`'jli\f_g'j_lmcmnm'][ff'siol'fi][f
@^XVbc_\\$IR^U'^cmnlc\onil/

9^U
Gcab']igjl_mmil'ionjon

n_gj_l[nol_

@f[lg'ionjon'NM
Q_`lca/'Bigjl_mmil'ionjon'NEE
E[h'ionjon'NM
Cl[ch']s]f_'mn[h^[l^

Mi'[]ncih'h_]_mm[ls/
@onig[nc]'Q_m_n

<J-
Oin_hnc[f'`l__tcha']ih^cncih0

Q_`lca_l[hn'f_[e

@f[lg'ionjon'NM''
Q_`lca/'Bigjl_mmil'ionjon'NEE''
E[h'ionjon'NM''
Cl[ch']s]f_'mn[h^[l^

Q_m_nn[\f_'\s'mqcn]bcha'i#'nb_
^ls_l/'R__'nlio\f_mbiincha'm_]ncih/
H`'jli\f_g'j_lmcmnm'][ff'siol'fi][f
@^XVbc_\\$IR^U'^cmnlc\onil/

Min_<'OE2'b[m'jlcilcns'ih'[ff'inb_l'g_mm[a_m/

2)+$JK7IK$LG
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2),)0$I<DFK<$J@>E7C@E>$JPJK<D

Sb_'^ls_l']ihnlif'\i[l^'cm'_kocjj_^'qcnb'['n_lgch[f'\fi]e'`il'['l_gin_'[f[lg'mcah[f/'
Oli]__^'[m'`iffiqm'ni'[]ncp[n_'['l_gin_'[f[lg'ionjon<

Ccm]ihh_]n'nb_'^ls_l'`lig'_f_]nlc][f'jiq_l'mojjfs-'l_gip_']ip_l'[h^'f_`n'mc^_'
j[h_f/

Bihh_]n'nb_'[f[lg']cl]ocn'ni'nb_'n_lgch[f'\fi]e')R__'Ecaol_/3*/

Q_jf[]_']ip_l-'f_`n'mc^_'j[h_f'[h^'l_]ihh_]n'jiq_l/

2/

3/

4/

7\Rb]$Fed`ed$V\VTdbZT$WVRdebVc5$

,-M$;9$($/+]7$_^$R\Rb]'$$
+M$_^$^_b]R\$T_^UZdZ_^c)

"

#-'*,/'!

$)$-*

=@>LI<$-

8B?";=MCO;MCHG"H@"MB?";<HO?"@NG=MCHG"CL";M"MB?"9L?KTL">CL=K?MCHG&"8B?"9L?K"PCEE"INK=B;L?";EE"G?=?LL;KR"CGLM;EE;MCHG"
F;M?KC;E&"*GR"HI?K;MCHG"PBC=B"G??>L";==?LL"MH"MB?">KR?K"FNLM"<?"=;KKC?>"HNM"<R"JN;EC!?>"I?KLHGG?E&

2)-$8<=FI<$JK7IK$LG

A_`il_'mn[lncha'nb_'g[]bch_-'g[e_'mol_'nb[n'nb_'^ls_l'cm'jlij_lfs'mct_^'ni'nb_']igjl_mm_^'[cl'msmn_g/'

Sb_'^ls_l'cm'mojjfc_^'[fl_[^s'n_mn_^'[h^'jl_m_n'`il'hilg[f'ij_l[ncih-'[h^'cn'^i_mhzn'l_kocl_'[hs'][fc\l[ncih/'
M_p_lnb_f_mm-'cnzm'h_]_mm[ls'ni']b_]e'nb_'ij_l[ncha'j_l`ilg[h]_m'^olcha'nb_'%lmn'qilecha'biolm/

Sb_'^ls_l'gomn'\_'jiq_l_^'\s'['^_^c][n_^'jiq_l']cl]ocn/

2).$JK7IK$LG

Sb_'ij_l[ncihm'mj_]c%_^'\_fiq'gomn'\_'j_l`ilg_^'[`n_l'nb_'%lmn'mn[ln'oj'[h^'[n'_[]b'mn[ln'oj'[`n_l'['
jlifiha_^'j_lci^'i`'ch[]ncpcns'^o_'ni'g[chn_h[h]_'ij_l[ncihm-'il'[hs'inb_l'l_[mih/

L[e_'mol_'nb[n'nb_'ohcn'cm'jlij_lfs'chmn[ff_^'nb[n'[l_'ionfch_^'ch'nb_'m_]ncih'7'i`'nbcm'g[ho[f/'

L[e_'mol_'nb[n'^ls_l'\s.j[mm'cm'ij_h'[h^'[cl'chf_n0ionf_n'p[fp_m']fim_^/')c`'_rcmncha*/

L[e_'mol_'nb[n'nb_l_'cm'hi'afs]if'mjcff[a_'[h^']f_[h'][l_`offs')c`'[hs*/

@]ncp[n_'jiq_l'mojjfs'[h^'jl_mm'nb_'NM0NEE'mqcn]b'ih'nb_']ihnlif'j[h_f'`il'[n'f_[mn'2'm_]ih^/''
)MNSD<'nb_l_'cm'['3'gchon_'^_f[s'\_`il_'nb_'^ls_l'qcff'mn[ln'[`n_l'nb_'^ls_l'cm'nolh_^'ih*/'Eil'C238.C323'
gi^_fm-'jl_mm'nb_'NM'\onnih'ni'[jjfs'jiq_l'ni'^ls_l/

V[cn'6'ni'21'gchon_m'ohncf'g[]bch_'b[m'[]bc_p_^'cnm'mn[h^[l^'ij_l[ncha'j[l[g_n_lm/

Rfiqfs'ij_h'nb_'[cl'ionf_n'p[fp_'[h^'mo]]_mmcp_fs'ij_h'nb_'[cl'chf_n'p[fp_/

H`'_rcmn_hn-']fim_'nb_'[cl'\s.j[mm'p[fp_/

Bb_]e'c`'nb_']ih^_hm[n_'^l[ch'cm'qilecha'jlij_lfs/

Bb_]e'c`'[ff']ihh_]ncha'jcj_m'[l_'jlij_lfs'ncabn_h_^'[h^'%r_^/

2/

3/

4/

5/

6/

7/

8/

9/

;/

+?@HK?">CL=HGG?=MCGA"MB?">KR?K"@KHF"?E?=MKC=;E"IHP?K"LNIIER%"NL?"54'5//"<NMMHG"HG"=HGMKHEE?K"MH"LMHI"MB?">KR?K&"
5MB?KPCL?"P;CM")("FCGNM?L"<?@HK?"LPCM=BCGA"MB?">KR?K"HG";A;CG%"CG"HK>?K"MH";EEHP"@K?HG"IK?LLNK?"MH"K?<;E;G=?&

2)+$JK7IK$LG
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3),$D7@EK<E7E9<

A_`il_'[nn_gjncha'[hs'g[chn_h[h]_'ij_l[ncih-'g[e_'mol_'nb[n-'hi'j[lnm'i`'nb_'msmn_g'[l_<

2/'Th^_l'jl_mmol_/

3/'Df_]nlc][ffs'jiq_l_^/

# N<<BCP$FI$<M<IP$/+$?FLIJ$F=$FG<I7K@FE

U_lc`s'nb_'KDCzm'ih'nb_']ihnlif'j[h_f'^cmjf[s'[l_'`oh]ncihcha/

Ucmo[ffs']b_]e'c`'nb_']ih^_hm[n_'cm'^l[ch_^'l_aof[lfs/

# DFEK?CP$FI$<M<IP$-++$?FLIJ$F=$FG<I7K@FE

Bf_[h'nb_']ih^_hm_l'qcnb']igjl_mm_^'[cl-'n[echa'][l_'hin'ni'^[g[a_'nb_']ih^_hm_l'%hm//

@n'nb_'_h^'i`'nb_'[\ip_'g_hncih_^'ij_l[ncihm-']b_]e'c`'nb_'^ls_l'cm'qilecha'jlij_lfs/'Sbcm'ch]fo^_m'
]igjl_mmil-']cl]of[ncha'jogj'[h^']ih^_hmil'`[h/

Bb_]e'nb_']ih^cncih'i`'[hs'%fn_lm'chmn[ff_^'qcnb'nb_'^ls_l/'Q_jf[]_'_f_g_hnm'[m'h__^_^/

Bb_]e'^l[ch'ij_l[ncih-'chmj_]n'm]l__h'`il'mif_hic^'^l[chm'`il'^_\lcm/

# P<7ICP$FI$<M<IP$-+++$?FLIJ$F=$FG<I7K@FE

Bb_]e'c`'nb_'"_rc\f_'no\_'om_^'`il']ih^_hm[n_'^l[ch[a_'cm'^[g[a_^'[h^'l_jf[]_'cn'c`'h_]_mm[ls/

Q_jf[]_'nb_'R_lpc]_'Thcn'i`'nb_'Df_]nlihc]'^l[ch'^cm]b[la_')H`'jl_m_hn*/

Bb_]e'c`'[ff']ihh_]ncha'jcj_m'[l_'jlij_lfs'ncabn_h_^'[h^'%r_^/

Bb_]e'afs]if']cl]ocn/

@n'nb_'_h^'i`'nb_'[\ip_'g_hncih_^'ij_l[ncihm-']b_]e'c`'nb_'^ls_l'cm'qilecha'jlij_lfs/'Sbcm'ch]fo^_m'
]igjl_mmil-']cl]of[ncha'jogj'[h^']ih^_hmil'`[h/

}
}

}
}

}
}

}
}
}
}
}

3)+$D7@EK<E7E9<'$KIFL8C<J?FFK@E>$7E;$;<9FDD@JJ@FE@E>
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3)-$KIFL8C<J?FFK@E>

EFK<5$=FCCFN@E>$8<?7M@FIJ$7I<$EFID7C$9?7I79K<I@JK@9$F=$FG<I7K@FE$7E;$EFK$KIFL8C<J

Ccmjf[s'i`'g_mm[a_'DR@'[h^'DR3'ch'][m_'i`'ij_l[ncih'qcnbion'fi[^'il'fiq'fi[^/

@'3'gchon_m'^_f[s'`il'^ls_l'ni'mn[ln'[`n_l'jl_mmcha'nb_'ih0i#'mqcn]b/

S_gjil[ls']igjl_mmil'[h^0il'`[h'ginil'mbon^iqh/

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

Kb_eS\VcY__dZ^X$R^U$VfV^deR\$T_^db_\$R^U*_b$]RZ^dV^R^TV$_`VbRdZ_^c$
]ecd$SV$`VbW_b]VU$Si$aeR\Z"VU$`Vbc_^^V\)

=_b$]RZ^dRZ^Z^X$dYV$bVWbZXVbRdZ^X$TZbTeZd$_W$dYV$]RTYZ^V'$T_^dRTd$R$
bVWbZXVbRdZ_^$]VTYR^ZT)

KIFL8C< ;@JGC7P GFJJ@8C<$97LJ< I<D<;P
Bihnlif'
j[h_f'
^cmjf[s'cm'
\f[he

Mi'_f_]nlc][f'jiq_l/ Q_mnil_'jiq_l/
Oli\f_gm'qcnb'][\fcha/ Bb_]e'][\fcha='c`'nb_'nlio\f_'j_lmcmnm-'l_jf[]_'cn/

Oli\f_gm'qcnb'nb_'_f_]nlihc]']ihnlif'\i[l^/
Bb_]e'nb_'_f_]nlihc]']ihnlif'\i[l^='c`'nlio\f_'
j_lmcmnm-'l_jf[]_'cn/

Sb_'^ls_l'cm'NEE/
Solh'cn'ih'\s'jl_mmcha'nb_'NM0NEE'mqcn]b'`il'2'
m_]ih^/

Cls_l'ch'mn[h^.\s/ V[cn'3'gchon_m'[`n_l'nb_'^ls_l'cm'mqcn]b_^'NM/

Bigjl_mm_^'[cl'chf_n0ionf_n'chp_ln_^/
Bb_]e'c`'nb_']igjl_mm_^'[cl'chf_n0ionf_n'cm'
]ihh_]n_^'jlij_lfs/

Sb_'"iq'l[n_'[h^0il'n_gj_l[nol_'i`'nb_'
[cl'_hn_lcha'nb_'^ls_l'[l_'bcab_l'nb[h'nb_'
higch[f'p[fo_m/

Q_mnil_'nb_'higch[f']ih^cncihm/

Sb_'[g\c_hn'n_gj_l[nol_'cm'bcab_l'nb[h'nb_'
higch[f'p[fo_m/

Q_mnil_'nb_'higch[f']ih^cncihm/

Sb_']ih^_hm_l'cm'^clns/ Bf_[h'nb_']ih^_hm_l/

Bih^_hm[n_'^l[ch'cm'hin'`oh]ncihcha/'Oc]/4

Bf_[h'nb_']ih^_hm[n_'^l[ch[a_'msmn_g'jl_.%fn_l/'
)Oc]/4*
Q_jf[]_'nb_']icf'i`'nb_'^l[ch[a_'mif_hic^'p[fp_'c`'
\olh_^/
Bf_[h'il'l_jf[]_'nb_'^l[ch[a_'mif_hic^'p[fp_'c`
]fiaa_^0d[gg_^/
Bb_]e'nb_'B9'[h^'B;'j[l[g_n_lm'i`'nb_'_f_]nlihc]'
]ihnlif'\i[l^='c`'nb_'nlio\f_'j_lmcmnm-'l_jf[]_'cn/

Mi'fimm']ih^_hm[n_'^l[ch'cm'hin'`oh]ncihcha/'
)Njncih[f*

Bb_]e'nb_'hi'fimm']ih^_hm[n_'^l[ch='c`'nb_'nlio\f_'
j_lmcmnm-'l_jf[]_'nb_'m_lpc]_'ohcn/

Sb_'n_gj_l[nol_']ihnlif'jli\_'cm'jimcncih_^'
cgjlij_lfs'il'`[ofns/

Bb_]e'nb_'jli\_='c`'nb_'nlio\f_'j_lmcmnm-'l_jf[]_'cn/

Oli\f_gm'qcnb'][\fcha'il'qcnb'nb_'_f_]nlihc]'
]ihnlif'\i[l^/

Bb_]e'nb_'][\fcha'[h^'nb_'_f_]nlihc]']ihnlif'\i[l^-'
c`'nb_'nlio\f_'j_lmcmnm-'l_jf[]_'nb_g/

@]ncp[ncih'i`']igjl_mmilzm'chn_lh[f'nb_lg[f'
jlin_]ncih/

V[cn'ih_'biol'[h^']b_]e'[a[ch/'H`'nb_'`[ofn'j_lmcmnm<'
mnij'^ls_l'[h^'][ff'siol'fi][f'@^XVbc_\\$IR^U'
^cmnlc\onil/

Oli\f_gm'qcnb'nb_'_f_]nlc][f']igjih_hnm'i`'
nb_']igjl_mmil/

Bb_]e'nb_'_f_]nlc][f']igjih_hnm'i`'nb_']igjl_mmil/

C_`_]ncp_']igjl_mmil/ Q_jf[]_'nb_']igjl_mmil/
Sb_'"iq'l[n_'[h^0il'n_gj_l[nol_'i`'nb_'
[cl'_hn_lcha'nb_'^ls_l'[l_'bcab_l'nb[h'nb_'
higch[f'p[fo_m/

Q_mnil_'nb_'higch[f']ih^cncihm/

}
}
}

3)+$D7@EK<E7E9<'$KIFL8C<J?FFK@E>$7E;$;<9FDD@JJ@FE@E>
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KIFL8C< ;@JGC7P GFJJ@8C<$97LJ< I<D<;P
Sb_'[g\c_hn'n_gj_l[nol_'cm'bcab_l'nb[h'nb_'
higch[f'p[fo_m/

Q_mnil_'nb_'higch[f']ih^cncihm/

Sb_']ih^_hm_l'cm'^clns/ Bf_[h'nb_']ih^_hm_l/
Sb_'n_gj_l[nol_']ihnlif'jli\_'cm'jimcncih_^'
cgjlij_lfs'il'`[ofns/

Bb_]e'nb_'jli\_='c`'nb_'nlio\f_'j_lmcmnm-'l_jf[]_'cn/

E[h'jl_mmol_'mqcn]b'^_`_]ncp_'il'\olh_^'ion'
)c`'jl_m_hn*/

Solh'i#'nb_'^ls_l'[h^'][ff'siol'fi][f'@^XVbc_\\$IR^U'
^cmnlc\onil/

Gcab'jl_mmol_'mqcn]b'^_`_]ncp_'il'\olh_^'ion'
)c`'jl_m_hn*/

Solh'i#'nb_'^ls_l'[h^'][ff'siol'fi][f'@^XVbc_\\$IR^U'
^cmnlc\onil/

F[m'f_[e[a_'ch'nb_'l_`lca_l[ncha']cl]ocn/
Solh'i#'nb_'^ls_l'[h^'][ff'siol'fi][f'@^XVbc_\\$IR^U'
^cmnlc\onil/

C_`_]ncp_'`[h/ Q_jf[]_'nb_'`[h/
Olin_]ncih'`om_'\olh_^'ion')c`'jl_m_hn*/ Q_jf[]_'nb_'`om_/
Sb_'n_gj_l[nol_']ihnlif'jli\_'cm'jimcncih_^'
cgjlij_lfs'il'`[ofns/

Bb_]e'nb_'jli\_='c`'nb_'nlio\f_'j_lmcmnm-'l_jf[]_'cn/

F[m'f_[e[a_'ch'nb_'l_`lca_l[ncha']cl]ocn'
qcnbion'fi[^/

Solh'i#'nb_'^ls_l'[h^'][ff'siol'fi][f'@^XVbc_\\$IR^U'
^cmnlc\onil/

Sb_'n_gj_l[nol_']ihnlif'jli\_'cm'jimcncih_^'
cgjlij_lfs'il'`[ofns/

Bb_]e'nb_'jli\_='c`'nb_'nlio\f_'j_lmcmnm-'l_jf[]_'cn/

R_lc_m'i`'[f[lgm'p_ls']fim_'ni'_[]b'inb_l/ B[ff'siol'fi][f'@^XVbc_\\$IR^U'^cmnlc\onil/

Sb_'"iq'l[n_'[h^0il'n_gj_l[nol_'i`'nb_'
[cl'_hn_lcha'nb_'^ls_l'[l_'bcab_l'nb[h'nb_'
higch[f'p[fo_m/

Q_mnil_'nb_'higch[f']ih^cncihm/

Sb_'[g\c_hn'n_gj_l[nol_'cm'bcab_l'nb[h'nb_'
higch[f'p[fo_m/

Q_mnil_'nb_'higch[f']ih^cncihm/

Sb_']ih^_hm_l'cm'^clns/ Bf_[h'nb_']ih^_hm_l/
E[h'jl_mmol_'mqcn]b'^_`_]ncp_'il'\olh_^'ion'
)c`'jl_m_hn*/

Solh'i#'nb_'^ls_l'[h^'][ff'siol'fi][f'@^XVbc_\\$IR^U'
^cmnlc\onil/

F[m'f_[e[a_'ch'nb_'l_`lca_l[ncha']cl]ocn/
Solh'i#'nb_'^ls_l'[h^'][ff'siol'fi][f'@^XVbc_\\$IR^U'
^cmnlc\onil/

C_`_]ncp_'`[h/ Q_jf[]_'nb_'`[h/
Olin_]ncih'`om_'\olh_^'ion')c`'jl_m_hn*/ Q_jf[]_'nb_'`om_/

H]_'`ilg[ncih'ch'nb_'_p[jil[nil/

Bb_]e'nb_'jli\_='c`'nb_'nlio\f_'j_lmcmnm-'l_jf[]_'cn/
Bb_]e'nb_'_f_]nlihc]']ihnlif'\i[l^='c`'nb_'nlio\f_'
j_lmcmnm-'l_jf[]_'cn/

Bihn[]n'iol'R_lpc]_'B_hnl_'ni']b_]e'nb_'a[m']b[la_/

Bfia/

Bb_]e'c`'nb_']igjl_mm_^'[cl'chf_n0ionf_n'cm'
]ihh_]n_^'
Bb_]e'`il'[cl'fch_'i\mnlo]ncihm//
Bb_]e'c`'[hs'p[fp_m'[l_']fim_^/
Bb_]e'nb_']ih^cncih'i`'%fn_lm/

@cl'"iqm']ihnchoiomfs'nblioab'nb_'
]ih^_hm[n_'^l[ch[a_/'Oc]/'4

Cl[ch[a_'mif_hic^'p[fp_'d[gg_^-']f_[h'il'l_jf[]_'cn/
U_lc`s'nb_']ih^_hm[n_'^l[ch[a_'ncg_m'm_n'ih'nb_'
_f_]nlihc]']ihnlif'\i[l^')B9'[h^'B;*/
Bb_]e'nb_'mcah[f'`lig'nb_']ihnlif'\i[l^<'c`'cn'cm'
]ihnchoiom-'l_jf[]_'nb_']ihnlif'\i[l^/

@cl'"iqm']ihnchoiomfs'nblioab'nb_'Y_li'Cl[ch'
]ih^_hm[n_'^l[ch[a_/')Njncih[f*

Bb_]e'nb_'hi'fimm']ih^_hm[n_'^l[ch='c`'nb_'nlio\f_'
j_lmcmnm-'l_jf[]_'cn/

3)+$D7@EK<E7E9<'$KIFL8C<J?FFK@E>$7E;$;<9FDD@JJ@FE@E>
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KIFL8C< ;@JGC7P GFJJ@8C<$97LJ< I<D<;P
>

CP
9
F

C
$9

@I
9

L
@K

$D
7

C
=
L

E
9

K
@F

E

Kiim_'jli\_'~'Sb_'afs]if'n_gj_l[nol_'jli\_
)FS*'g[s'\_'fiim_-'acpcha'[h'ch[]]ol[n_
l_[^cha'ni'nb_']ihnlif'\i[l^/

A_ach'\s'g[echa'mol_'nb_'ohcn'cm'i#='nbcm'qcff'{l_mn|'
nb_'OB^'g_mm[a_/

Ooff'nb_'afs]if'n_gj_l[nol_'jli\_'ion'i`'cnm'nb_lg[f'
q_ff'[h^'chmj_]n'cn/
Si'chmol_'aii^'nb_lg[f']ih^o]ncpcns-'g[e_'mol_'
nb_l_'cm
qbcn_'nb_lg[f'g[mnc]'ih'nb_'jli\_'[h^'ch'nb_'
nb_lg[f'q_ff/'H`'[^^cncih[f'nb_lg[f'g[mnc]'l_kocl_^-'
sio'][h'i\n[ch'gil_''{b_[n']ih^o]ncha']igjioh^|'
`lig'['fi][f'l_`lca_l[ncih'mojjfs'mnil_/
Bb_]e'ni'g[e_'mol_'nb_'jli\_'cm'[nn[]b_^'[h^'
m_]ol_
_f_]nlc][ffs'[n'nb_']ihnlif'\i[l^/
Q_chm_ln'nb_'jli\_'chni'nb_'nb_lg[f'q_ff'[h^'qcl_'nc_'
cn'ch'jf[]_/
Bb_]e'nb_'afs]if'f_p_f'[h^'l_mn[ln'nb_'ohcn/
Vbcf_'ohcn'cm'lohhcha-'l_gip_'nb_'][j'`lig'nb_'
nb_lg[f'g[mm'l_m_lpicl/
Tmcha'['"[mbfcabn-'fiie'chmc^_'nb_'n[he/'H`'"oc^'cm'
"iqcha-'nb_'jogj'cm'qilecha/

Mi'jogj'"iq'~'K[]e'i`'afs]if'"iq'`lig
jogj/

H`'nb_'"oc^'cm'hin'"iqcha-'nb_l_'g[s'\_'m_p_l[f'
][om_m/
}''Eclmn']b_]e'nb_'[gj'^l[q'i`'nb_'jogj'ni'chmol_
'''nb[n'nb_'jogj'b[m'hin'\olhn'ion/
}''Q_gip_'nb_'mchaf_'m]l_q'`lig'nb_'jogj']ip_l/
}''Of[]_'[h'[gj'jli\_'ih'nb_'s_ffiq'qcl_'chmc^_'nb_
'''jogj'biomcha/
}''H`'nb_'jogj'cm'ij_l[ncha'jlij_lfs-'sio'mbiof^'l_[^'

\_nq__h'1/4'[h^'1/6'[gjm/
}''H`'nb_l_'cm'hi'l_[^cha')1/1'[gjm*-'nb_'jogj'cm'hin

'qilecha'[h^'h__^m'ni'\_'l_jf[]_^'qcnb'nb_''
l_nli%n'jogj'ecn'^_mcah_^'`il'siol'ohcn/

}''Q_%ff'qcnb'afs]if'j_l'ecn'chmnlo]ncihm/
H`'nb_l_'cm'[h'[gj'^l[q'\on'hi'"iq-'nb_'jogj'g[s'
\_'[cl\ioh^/

}'H`'nb_'jogj'cm'[cl.\ioh^-'cn'cm'\_mn'ni'l_jf[]_'nb_
'''jogj'[h^'no\cha'qcnb'nb_'l_nli%n'jogj'ecn/
}'C_mcah_^'`il'siol'ohcn-'nb_'jogj'ecn'ch]fo^_m'[
''''h_q'jogj-'giohncha'b[l^q[l_-'no\cha'[h^
''''chmnlo]ncihm/

Ffs]if'f_[e[a_/
Bb_]e'afs]if']cl]ocn'[h^']ihh_]ncihm-'c`'h_]_mm[ls'
l_jf[]_'"_rc\f_'no\_m'[h^0il'l_%ff'afs]if'n[he'ni'
]ill_]n'f_p_f/

@DGFIK7EK<

8B?"M?FI?K;MNK?"=HGMKHE"IKH<?"CL"?QMK?F?ER">?EC=;M?&"-H"GHM"K?FHO?"MB?"IKH<?"@KHF"CML"IHLCMCHG&"1G"=;L?"H@";GR"
DCG>"H@"IKH<E?F%"IE?;L?"=HGM;=M"RHNK"EH=;E"1GA?KLHEE"7;G>">CLMKC<NMHK&
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'''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

9C<7E@E>$F=$K?<$;I7@E$JFC<EF@;$M7CM<

3).$;<9FDD@JJ@FE@E>

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

H`'h_]_mm[ls-'^_]iggcmmcih'nb_'g[]bch_'[h^'nb_'l_f_p[hn'j[]e[acha'ch'
]igjfc[h]_'qcnb'fi][f'lof_m'[h^'l_aof[ncihm/

O[s'j[lnc]of[l'[nn_hncih'ni'nb_'l_`lca_l[hn-'[m'cn']ihn[chm'j[ln'i`'nb_'l_`lca_l[ncha'
]igjl_mmil'fo\lc][ncha'icf/'@fq[sm']ihn[]n'['q[mn_'^cmjim[f'[h^'l_]s]fcha'
`[]cfcns/
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@K<D ;<J9I@GK@FE ;,2<97 ;.,<97 ;/,<97 ;04<97 ;30<97 ;,-2<97 ;,2+<97 ;-,-<97

2
DKDBSQNMHB'
BNMSQNKKDQ

59771447 59771447 59771447 59771447 59771447 59771447 59771447 59771447

3
SDLODQ@STQD'
OQNAD

59771322 59771322 59771322 59771322 59771322 59771322 59771322 59771322

4
BNLOQDRRNQ'
)226U*

59771298 59771298 59771298 59771389 59771371 597712;6 59771314 59771314

.
BNLOQDRRNQ'
DKDBSQHBR'JHS

35727819 35727819 35727819 35727827 35727835 35727843 35727851 35727851

.
BNLOQDRRNQ'
QDK@X

. . . . . . 58668;47112 58668;47112

5
E@M'LNSNQ'
@RRDLAKX

59771397 59771397 59771397 59771397 597713;5 59771413 59771421 59771421

6
RNKDMNHC'
CQ@HM'U@KUD

59771348 59771348 59771348 59771348 59771348 59771348 59771348 59771348

7 BNMCDMRNQ 342525;3 342525;3 342525;3 342525;3 342525;3 34252455 34252455 34252455

8 EHKSDQ'CQXDQ 34252561 34252561 34252561 34252561 34252561 34252561 34252561 34252561

9 EHKSDQ'RSNO 34252389 34252389 34252389 34252389 34252389 34252389 34252389 34252389

;
GD@S'
DWBG@MFDQ

59771645 59771645 59771645 59771645 59771686 59771629 59771629 59771629

21 S@MJ'@DDRLAKX 59771439 59771439 59771439 59771439 59771439 59771439 59771439 59771439

22
BHQBTK@SNQ'
OTLO')226U*

58646611112 58646611112 58646611112 58646611112 58646611112 58646611112 58646611112 58646611112
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<C<9KI@97C 9FDGI<JJFI =7EJ I<=I@><I7EK N<@>?K

M_\d GY =bVa D97 DFG HKP Y` IC7 CI7 HKP Y` =C7 KPG< CS Fj BX Nd$%CSc& Nd$%BX&

C28DB@211 226 2 71 6/65 ; 2 206 4/74 3;/1 2 ;'V[nn 1/65 Q245@ 1 9 1/36 96 49/6

C42DB@211 226 2 71 6/65 ; 2 206 4/74 3;/1 2 ;'V[nn 1/65 Q245@ 1 9 1/36 96 49/6

C52DB@211 226 2 71 6/65 ; 2 206 4/74 3;/1 2 ;'V[nn 1/65 Q245@ 1 9 1/36 ;1 51/9

C6;DB@211 226 2 71 8/25 23 2 205 5/;2 38/6 2 ;'V[nn 1/65 Q245@ 1 9 1/36 ;6 54/1

C96DB@211 226 2 71 9/73 23 2 204 6/93 43/1 2 29'V[nn 1/9; Q245@ 1 23 1/48 216 58/7

C238DB@211 226 2 71 24/33 31 2 203 ;/6 55/1 2 29'V[nn 1/9; Q245@ 2 3 1/67 261 79/1

C281DB@211 226 2 71 26/32 31 2 405 22/1 56/1 2 36'V[nn 2/11 Q245@ 2 3 1/67 266 81/4

C281DB@311 341 2 71 ;/43 26 2 405 7/5 42/1 2 45'V[nn 1/91 Q245@ 2 3 1/67 266 81/4

C323DB@211 226 2 71 26/32 31 2 405 22/1 56/1 2 36'V[nn 2/11 Q245@ 2 3 1/67 271 83/7

C323DB@311 341 2 71 ;/43 26 2 405 7/5 42/1 2 45'V[nn 1/91 Q245@ 2 3 1/67 271 83/7
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