
Combined Group  
Sustainability Statement  
2024 

www.bertelsmann.com/responsibility

Extract from the Annual Report

https://www.bertelsmann.com/corporate-responsibility/


.N0AHMDC�2PNSO��S5R$HM$AHKHRW��R$RD0DMR���S5R$HM$AHKHRW��DONPR 

5HPHTDN�7PI5TODVL5P

Qbcm�m_]ncih�]ihn[chm� chCilg[ncih�ih� nb_�a_h_l[f�jlch]cjf_m�[jjfc_A� Cil� nb_�jl_j[l[ncih�iC� nb_�Pomn[ch[?cfcns�
O_jiln*�chCilg[ncih�ih�aip_lh[h]_�[hA�mnl[n_as*�[hA�chCilg[ncih�ih�nb_�g[h[a_g_hn�iC�cgj[]nm*�lcmem�[hA�
ijjilnohcnc_m,

-$5H5�ENP�OPDO$P$RHNM

1#�&�6KTK<GR�HGYOY�LU<�V<KVG<G>OUT�UL�>NK�Y?Y>GOTGHORO>C�<KVU<>

Qbcm� m_]ncih� jl_m_hnm� nb_� ]ig?ch_A� Dlioj� Pomn[ch[?cfcns� Pn[n_g_hn� iC� "_ln_fmg[hh� PB� $� @i,� HD[>�
&Pomn[ch[?cfcns�O_jiln',�Qb_�Pomn[ch[?cfcns�O_jiln�q[m�jl_j[l_A�ni�]igjfs�qcnb�nb_�l_kocl_g_hnm�iC�Acl_]ncp_�
&BR'� 0.00-0242� iC� nb_� Bolij_[h� M[lfc[g_hn� [hA� iC� nb_� @ioh]cf� iC� A_]_g?_l� /2*� 0.00� &@iljil[n_�
Pomn[ch[?cfcns� O_jilncha� Acl_]ncp_*� @POA'� [hA�>lnc]f_� 6� iC� O_aof[ncih� &BR'� 0.0.-630� [m� q_ff� [m� m_]ncihm�
1/3?� [hA� 1/3]� iC� nb_� D_lg[h� @igg_l]c[f� @iA_� &ED"'� qcnb� l_a[lA� ni� [� ]ihmifcA[n_A� hih+Cch[h]c[f�
mn[n_g_hn�[hA�m_]ncihm�067?�ni�067_�iC�nb_�ED"�qcnb�l_a[lA�ni�[�m_j[l[n_�hih+Cch[h]c[f�mn[n_g_hn,�

Qb_�Pomn[ch[?cfcns�O_jiln�q[m�jl_j[l_A�ch�[]]ilA[h]_�qcnb�nb_�Bolij_[h�Pomn[ch[?cfcns�O_jilncha�Pn[hA[lAm�
&BPOP'*� qbc]b� q_l_� pifohn[lcfs� [jjfc_A� [m� [� Cl[g_qile� jolmo[hn� ni� m_]ncih� 067A� iC� nb_� ED",� Pch]_� [ff�
[mj_]nm� A_m]lc?_A� [jjfs� _ko[ffs� ni�"_ln_fmg[hh�PB�$�@i,� HD[>� [hA� nb_�Dlioj*� [� Cl[g_qile�qcnbch� nb_�
g_[hcha�iC�m_]ncih�067A�iC�nb_�ED"�q[m�hin�[jjfc_A�m_j[l[n_fs�ni�nb_�j[l_hn�]igj[hs,�"_ln_fmg[hh�qiofA�
fce_� ni� Al[q� [nn_hncih� ni� nb_� a_h_l[f� oh]_ln[chns*� ch� j[lnc]of[l� qcnb� l_a[lA� ni� nb_� g[nn_l� iC� chn_ljl_n[ncih�
]ih]_lhcha� nb_� Cclmn+ncg_� [jjfc][ncih� iC� BPOP� [hA� nb_� om_� iC� BPOP� [m� [� Cl[g_qile� Cil� hih+Cch[h]c[f�
mn[n_g_hnm,�

Qb_�Pomn[ch[?cfcns�O_jiln�Cil�nb_�0.02�Cch[h]c[f�s_[l�q[m�l_pc_q_A�?s�nb_�Poj_lpcmils�"i[lA�iC�"_ln_fmg[hh�
PB� $� @i,� HD[>� [hA� HMJD� >D� Tclnm]b[CnmjlmCohama_m_ffm]b[Cn� ih� ?_b[fC� iC� nb_� >oAcn� [hA� Cch[h]_�
@iggcnn__� qcnb� l_mj_]n� ni� nb_� Acm]fimol_m� l_kocl_A� ohA_l� m_]ncihm� 1/3?� [hA� 1/3]� ch� ]ihdoh]ncih� qcnb�
m_]ncihm� 067?� ni� 067_� iC� nb_� ED"� Cil� nb_� joljim_� iC� i?n[chcha� fcgcn_A� [mmol[h]_,� Fn� q[m� ]ihAo]n_A� ch�
[]]ilA[h]_�qcnb�nb_�Fhn_lh[ncih[f�Pn[hA[lA�ih�>mmol[h]_�Bha[a_g_hnm�&FP>B'�1...�&O_pcm_A'8�³>mmol[h]_�
Bha[a_g_hnm�inb_l� nb[h�>oAcnm�il�O_pc_qm�iC�Ecmnilc][f�Cch[h]c[f� FhCilg[ncih´� cmmo_A�?s� nb_� Fhn_lh[ncih[f�
>oAcncha� [hA� >mmol[h]_� Pn[hA[lAm� "i[lA� &F>>P"',� Qb_� g_nlc]m� ch� nbcm� Pomn[ch[?cfcns� O_jiln� q_l_� hin�
[AAcncih[ffs�[oAcn_A�?s�[hinb_l�_rn_lh[f�?iAs,

Qb_�Pomn[ch[?cfcns�O_jiln�q[m�jl_j[l_A�ih�[�]ihmifcA[n_A�?[mcm� ch� nb_�m[g_�g[hh_l�[m� nb_�]ihmifcA[n_A�
Cch[h]c[f�mn[n_g_hnm,�Qb_�Ciffiqcha�chCilg[ncih�l_f[n_m�ni�"_ln_fmg[hh�PB�$�@i,�HD[>�[hA�nb_�"_ln_fmg[hh�
Dlioj� &³"_ln_fmg[hh´'� qcnb� cnm� ch]iljil[n_A*� ]ihmifcA[n_A� Dlioj� ]igj[hc_m� &³Dlioj� ]igj[hc_m´'� ch�
[]]ilA[h]_�qcnb�m_]ncihm�1/3?�[hA�1/3]�iC�nb_�ED"*�ch�]ihdoh]ncih�qcnb�m_]ncihm�067?�ni�067_�iC�nb_�ED",�
Qb_�l_jilncha�j_lciA�]ip_lm�nb_�0.02�Cch[h]c[f�s_[l�&G[ho[ls�/*�0.02�ni�A_]_g?_l�1/*�0.02',�

Qb_� Pomn[ch[?cfcns� O_jiln� l_C_lm� ni� "_ln_fmg[hh²m� iqh� Acpcmcihm� [hA� p[fo_� ]b[ch,� Qb_� ojmnl_[g� [hA�
Aiqhmnl_[g� p[fo_� ]b[ch� iC� "_ln_fmg[hh� q[m� ]ihmcA_l_A� ch� nb_� Aio?f_� g[n_lc[fcns� [mm_mmg_hn� qb_h�
A_n_lgchcha�nb_�g[n_lc[f�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m,�FC�nb_l_�[l_�jifc]c_m*�[]ncihm�[hA-il�n[la_nm�l_f[n_A�
ni�nb_�ojmnl_[g�[hA�Aiqhmnl_[g�p[fo_�]b[ch�ch�jf[]_�[n�"_ln_fmg[hh*�nb_s�[l_�A_m]lc?_A�ch�nb_�[jjlijlc[n_�
m_]ncihm�iC�nbcm�Pomn[ch[?cfcns�O_jiln,�A[n[�Clig�nb_�ojmnl_[g�[hA�Aiqhmnl_[g�p[fo_�]b[ch�[l_�ch]foA_A�Cil�
]_ln[ch�g_nlc]m� ch� nbcm�Pomn[ch[?cfcns�O_jiln,�Qbcm� ch]foA_m�g_nlc]m�ih�P]ij_�1�al__hbiom_�a[m�_gcmmcihm�
l_f[n_A�ni*� Cil�_r[gjf_*�jol]b[m_A�aiiAm�[hA�m_lpc]_m*�il� nb_�ojmnl_[g�[hA�Aiqhmnl_[g�nl[hmjiln[ncih�iC�
g[n_lc[fm�[hA�jliAo]nm,�

7PUHUJPHS�:UMV<TH>PVU @ig?ch_A�J[h[a_g_hn�O_jiln 3L<>LS=THUU >hho[f�O_jiln�0.02 �,



>ff�nb_�h_]_mm[ls�chCilg[ncih�ch�[]]ilA[h]_�qcnb�"M+/�m_]ncih�3&A'�b[m�?__h�ch]foA_A�ch�nbcm�Pomn[ch[?cfcns�
O_jiln,�

1#���3OYIRUY?<KY�OT�<KRG>OUT�>U�YVKIOLOI�IO<I?SY>GTIKY

DPTL�OV<PaVU=
Qbcm�Pomn[ch[?cfcns�O_jiln�om_m�nb_�ncg_�bilctihm�A_Cch_A�ch�BPOP�/�&mbiln�n_lg8�ih_�s_[l�il�f_mm9�g_Acog�
n_lg8�ih_�ni�Ccp_�s_[lm9�fiha�n_lg8�gil_�nb[h�Ccp_�s_[lm',

6=>PTH>L=�HUK�=PTWSPMPJH>PVU=
Cil�]igj[hc_m�qcnb�C_q_l�nb[h�3.�_gjfis__m*�qbim_�?omch_mm�[]ncpcnc_m�[l_�hin�]ihmcA_l_A�ni�?_�_gcmmcih+�
[hA�_h_las+chn_hmcp_*�al__hbiom_�a[m�_gcmmcihm�[hA�_h_las�]ihmogjncih�[l_�][f]of[n_A�omcha�_mncg[ncih�
g_nbiAm,�A[n[�ih�l_miol]_�chCfiqm�[l_�[fmi�_mncg[n_A�ni�[�gchil�_rn_hn,

FhAcl_]n�miol]_m�[l_�om_A�Cil�P]ij_�1�al__hbiom_�a[m�_gcmmcihm�&m__�m_]ncih�B/+4'�l_f[n_A�ni�nb_�ojmnl_[g�
[hA�Aiqhmnl_[g�p[fo_�]b[ch,�Bmncg[ncih�g_nbiAm�[hA�mcgjfcCc][ncihm�[l_�[fmi�om_A�ni�][f]of[n_�nb_�l[n_�iC�
l_]ilA[?f_�qile+l_f[n_A�[]]cA_hnm� &m__� m_]ncih�P/+/2'*� nb_� l_goh_l[ncih�g_nlc]m� &m__� m_]ncih�P/+/4'� [hA�
j[sg_hn� jl[]nc]_m� &m__� m_]ncih� D/+4',� Qb_� [Cil_g_hncih_A� Acm]fimol_m� [l_� nb_l_Cil_� mo?d_]n� ni� [� bcab_l�
A_al__� iC� g_[mol_g_hn� oh]_ln[chns,� Bmncg[ncih� g_nbiAm� [hA� mcgjfcCc][ncihm*� ch]foAcha� nb_� miol]_� iC� nb_�
chCilg[ncih� om_A� &_,a,*� nbclA+j[lns� jlipcA_lm� il� m_]nil� [p_l[a_m'*� [l_� l_C_ll_A� ni� qb_l_� [jjfc][?f_� ch� [�
]ill_mjihAcha�fi][ncih�ch�nbcm�Pomn[ch[?cfcns�O_jiln,

Fh� chAcpcAo[f� ][m_m*� liohAcha� g[s� l_mofn� ch� chAcpcAo[f� Ccaol_m� hin� [AAcha� oj� ni� nb_� nin[fm� mbiqh� [hA�
j_l]_hn[a_m�g[s�hin�[AA�oj�_r[]nfs�ni�nb_�Ccaol_m�mbiqh,�

4OHUNL=�PU�W<LWH<H>PVU�V<�W<L=LU>H>PVU�VM�=?=>HPUHIPSP>C�PUMV<TH>PVU
"_ln_fmg[hh�g[e_m�om_�iC�nb_�nl[hmcncih[f�jlipcmcihm�iC�BPOP�qcnb�l_a[lA�ni�nb_�jl_m_hn[ncih�iC�]igj[l[ncp_�
chCilg[ncih�[hA�Acmj_hm_m�qcnb�nb_�jl_m_hn[ncih�iC�nb_�jl_pciom�s_[l²m�Ccaol_m�ch�nb_�Cclmn�l_jilncha�s_[l,�

5P=JSV=?<L=� =>LTTPUN� M<VT� V>OL<� SLNP=SH>PVU� V<� NLUL<HSSC� HJJLW>LK� =?=>HPUHIPSP>C� <LWV<>PUN�
W<VUV?UJLTLU>=
Fh�[AAcncih�ni�nb_�Acm]fimol_�l_kocl_g_hnm�iC�nb_�@POA�[hA�nb_�[mmi]c[n_A�BPOP*�nbcm�Pomn[ch[?cfcns�O_jiln�
[fmi�]ip_lm�nb_�Acm]fimol_�l_kocl_g_hnm�iC�nb_�BR�Q[rihigs�O_aof[ncih,�Colnb_l�chCilg[ncih�cm�[p[cf[?f_�ch�
nb_�BR�Q[rihigs�m_]ncih,

:UJV<WV<H>PVU�IC�<LML<LUJL
Acm]fimol_�l_kocl_g_hnm�ch]foA_A�?s�l_C_l_h]_�ni�chCilg[ncih�ionmcA_�nbcm�Pomn[ch[?cfcns�O_jiln�[l_�mbiqh�ch�
nb_�FOL+0�m_]ncih�ch�nb_�n[?f_�nb[n�jlipcA_m�[h�ip_lpc_q�iC�nb_�g[n_lc[f�Acm]fimol_�l_kocl_g_hnm�[jjfc][?f_�ni�
"_ln_fmg[hh,

2NTDPM$MBD

6"D�&�BNK�<URK�UL�>NK�GJSOTOY><G>O@K��SGTGMKSKT>�GTJ�Y?VK<@OYU<C�HUJOKY

"_ln_fmg[hh�PB�$�@i,�HD[>�cm�[�][jcn[f�g[le_n+ilc_hn_A�?on�ohfcmn_A�j[lnh_lmbcj�fcgcn_A�?s�mb[l_m,�

6BLJ?>P@L�3VH<K
Qb_�a_h_l[f�j[lnh_l*�"_ln_fmg[hh�J[h[a_g_hn�PB*�l_jl_m_hn_A�?s� cnm�Br_]oncp_�"i[lA*� cm� l_mjihmc?f_� Cil�
chA_j_hA_hnfs�g[h[acha�nb_�Dlioj,�Fnm�Aonc_m�]ihmcmn�iC�A_n_lgchcha�nb_�]iljil[n_�i?d_]ncp_m*�nb_�mnl[n_ac]�
Acl_]ncih� iC� nb_� Dlioj*� ]iljil[n_� jf[hhcha*� g[h[a_g_hn*� Cch[h]cha*� [hA� nb_� _r_]oncp_� A_p_fijg_hn,�
Pomn[ch[?cfcns�cm�n[e_h�chni�[]]iohn�ch�nb_�Dlioj²m�g[h[a_g_hn�[hA�A_]cmcih+g[echa�jli]_mm_m,�

7PUHUJPHS�:UMV<TH>PVU @ig?ch_A�J[h[a_g_hn�O_jiln 3L<>LS=THUU >hho[f�O_jiln�0.02 �-



Qb_� Br_]oncp_� "i[lA� cm� l_mjihmc?f_� Cil� nb_� momn[ch[?cfcns� j_lCilg[h]_� iC� "_ln_fmg[hh� [hA*� [giha� inb_l�
nbcham*�[jjlip_m�nb_�g[n_lc[f�momn[ch[?cfcns�nijc]m�mo?d_]n�ni�g[hA[nils�l_jilncha�Cil�nb_�Dlioj�[m�q_ff�[m�nb_�
jlch]cjf_m*� []ncihm� [hA� n[la_nm� Cil� [AAl_mmcha�g[n_lc[f� cgj[]nm*� lcmem� [hA� ijjilnohcnc_m,� O_mjihmc?cfcns� Cil�
]igjfc[h]_� l_mnm�qcnb� nb_�@b[clg[h�iC� nb_�"_ln_fmg[hh�Br_]oncp_�"i[lA*�qcnbion� jl_doAc]_� ni� nb_� ip_l[ff�
l_mjihmc?cfcns� iC� nb_�"_ln_fmg[hh�Br_]oncp_�"i[lA� [hA� nb_�g[h[a_g_hn� ?iAc_m� iC� nb_�Dlioj� ]igj[hc_m,�
Qb_� @bc_C� Eog[h� O_miol]_m� LCCc]_l� &@EOL'� cm� l_mjihmc?f_� Cil� nijc]m� l_f[n_A� ni� _gjfis__m� [hA� nb_�
_hpclihg_hn,�E_� cm� l_mjihmc?f_� Cil� nb_�Dlioj²m�EO�[a_hA[� [hA� b_[Am� nb_� ]iggcnn__� l_mjihmc?f_� Cil� nb_�
g[h[a_g_hn�[hA�mnl[n_ac]�Colnb_l�A_p_fijg_hn�iC�@iljil[n_�O_mjihmc?cfcns�&@O'*� nb_�@O�@ioh]cf,�Qb_�@O�
@ioh]cf� jl_j[l_m� Br_]oncp_� "i[lA� A_]cmcihm,� Fn� [fmi� g[h[a_m� nb_� Colnb_l� A_p_fijg_hn� iC� Dlioj+qcA_�
momn[ch[?cfcns� nijc]m� nb[n� mojjiln� ]iljil[n_� mnl[n_as*� ch]foAcha� nb_� g[h[a_g_hn� iC� cgj[]nm*� lcmem� [hA�
ijjilnohcnc_m*� momn[ch[?cfcns� l_jilncha*� [hA� nb_� ]limm+Acpcmcih[f� ]iilAch[ncih� iC� momn[ch[?cfcns� []ncpcnc_m,� Qb_�
@bc_C�Cch[h]c[f�LCCc]_l� &@CL'�b[m�ip_l[ff� l_mjihmc?cfcns� Cil�_rn_lh[f�Dlioj� l_jilncha�[hA� cm� l_mjihmc?f_� Cil�
"_ln_fmg[hh%m�Cch[h]c[f�[hA�momn[ch[?cfcns+l_f[n_A�lcme�g[h[a_g_hn�[hA�chn_lh[f�]ihnlif�msmn_g,�Qb_�@EOL�
[hA� @CL� mb[l_� dichn� l_mjihmc?cfcns� Cil� nb_� jl_j[l[ncih� [hA� Colnb_l� A_p_fijg_hn� iC� nb_� f_a[ffs� g[hA[nils�
momn[ch[?cfcns�l_jilncha,�

C?WL<@P=V<C�3VH<K
Qb_�Poj_lpcmils�"i[lA�iC�"_ln_fmg[hh�PB�$�@i,�HD[>�moj_lpcm_m�nb_�g[h[a_g_hn�iC�nb_�?omch_mm�?s�nb_�
a_h_l[f�j[lnh_l�[hA�om_m�cnm�_rn_hmcp_�chCilg[ncih�[hA�]ihnlif�lcabnm�Cil�nbcm�joljim_*�ch]foAcha�ch�l_f[ncih�ni�
nb_�momn[ch[?cfcns�iC�"_ln_fmg[hh,�Fh�[AAcncih*�nb_�Poj_lpcmils�"i[lA�]iggcnn__m�[Apcm_�nb_�Br_]oncp_�"i[lA�
ih�mnl[n_ac]�g[nn_lm�[hA�mcahcCc][hn�nl[hm[]ncihm,�Qb_�Br_]oncp_�"i[lA�[hA�Poj_lpcmils�"i[lA�qile�ch�]fim_*�
nlomncha�]iij_l[ncih�[hA�[l_�[?f_�ni�l_]ih]cf_�nb_�A_g[hAm�iC�_CC_]ncp_�]iljil[n_�aip_lh[h]_�qcnb�nb_�h__A�
Cil�l[jcA�A_]cmcih+g[echa�jli]_mm_m,

Qb_�>oAcn�[hA�Cch[h]_�@iggcnn__�[mmcmnm�nb_�Poj_lpcmils�"i[lA�ch�][llscha�ion�cnm�gihcnilcha�n[mem�[hA�ch�
j[lnc]of[l�g[h[a_m�nb_�[]]iohncha*�[]]iohncha�jli]_mm*�momn[ch[?cfcns�l_jilncha�jli]_mm�[hA�_CC_]ncp_h_mm�iC�
nb_�Cch[h]c[f�[hA�momn[ch[?cfcns+l_f[n_A�lcme�gihcnilcha�[hA�g[h[a_g_hn�msmn_g*�nb_�chn_lh[f�]ihnlif�msmn_g�
[hA� nb_� chn_lh[f� [oAcn� msmn_g,� Fh� [AAcncih*� nb_� ]iggcnn__� cm� l_mjihmc?f_� Cil� g[echa� jl_j[l[ncihm� Cil� nb_�
Poj_lpcmils�"i[lA²m�[oAcn�iC�nb_�Pomn[ch[?cfcns�O_jiln,�

Qb_� [jjlijlc[n_� mct_� iC� nb_� Poj_lpcmils� "i[lA� ]iggcnn__m� [m� q_ff� [m� nb_� _rj_lc_h]_� [hA� jliC_mmcih[f�
_rj_lncm_�iC� nb_cl�g_g?_lm*�qbi�[l_�Al[qh�Clig�[�?li[A�l[ha_�iC� chAomnlc_m�[hA�[l_[m�iC�[]ncpcns*�[l_�e_s�
C[]nilm� ch� nb_�_CC_]ncp_h_mm�[hA� chA_j_hA_h]_�iC� nb_�qile�][llc_A�ion�?s� nb_�Poj_lpcmils�"i[lA,�Tcnb� nb_�
_r]_jncih�iC�Poj_lpcmils�"i[lA�g_g?_lm�qbi�[l_�[fmi�g_g?_lm�iC� nb_�Jibh�C[gcfs�&@blcmnijb�Jibh*�Ict�
Jibh*� Al,� "lcacnn_� Jibh'� [hA� nb_� _gjfis__� l_jl_m_hn[ncp_m� ih� nb_� Poj_lpcmils� "i[lA� &Dmhn_l� Dj?_f*�
Qb_ihcnm[�Dimb+Ois�&H[fcmj_l['*�G_hm�J[c_l*� Ffe[�Pnlc]e_l'� ch]foAcha�nb_�l_jl_m_hn[ncp_�iC� nb_�"_ln_fmg[hh�
J[h[a_g_hn�O_jl_m_hn[ncp_�@iggcnn__�&Kllc[�@[?onf'*�nb_�Poj_lpcmils�"i[lA�]ihmcA_lm�[ff�inb_l�g_g?_lm�
iC�nb_�Poj_lpcmils�"i[lA�&Aigchce�>m[g*�MliC,�Al,+Fha,�T_lh_l�"[o_l*�M[?fi�Fmf[*�"_lhA�I_oe_ln*�Dcac�I_ps+
T_cmm*�E_hlce� Miofm_h*�E[hm�Ac_n_l� Mjnm]b*� "iAi�R_??_l'� ni� ?_� chA_j_hA_hn� [m� A_Cch_A� ch� nb_�D_lg[h�
@iljil[n_�Dip_lh[h]_�@iA_,�>fnbioab�"_ln_fmg[hh*�[m�[�g_Ac[�]igj[hs*� cm�Cl__�ni�A_n_lgch_�cnm�jifcnc][f�
Acl_]ncih�[m�A_Cch_A�ch�nb_�D_lg[h�³Tilem�@ihmncnoncihm�>]n´�&Q_hA_htm]bont'�[hA�nb_l_Cil_�cm�hin�mo?d_]n�ni�
mn[nonils�]i+A_n_lgch[ncih� ch�nb_�Poj_lpcmils�"i[lA*� Ccp_�_gjfis__�l_jl_m_hn[ncp_m�[l_�]oll_hnfs�[jjichn_A�
[m� g_g?_lm� iC� nb_� Poj_lpcmils� "i[lA� ih� [� pifohn[ls� ?[mcm,� >]]ilAchafs*� nb_� Poj_lpcmils� "i[lA� iC�
"_ln_fmg[hh� PB� $� @i,� HD[>� ]ihmcmnm� iC� 3.� j_l]_hn� chA_j_hA_hn� g_g?_lm� [hA� 1/� j_l]_hn� _gjfis__�
l_jl_m_hn[ncp_m,

3O@K<YO>C�UL�>NK�SKSHK<Y�UL�>NK�GJSOTOY><G>O@K��SGTGMKSKT>�GTJ�Y?VK<@OYU<C�HUJOKY

Br_]oncp_�"i[lA Poj_lpcmils�"i[lA
Kog?_l�iC�_r_]oncp_�g_g?_lm 3 .
Kog?_l�iC�hih+_r_]oncp_�g_g?_lm . �/4�
Pb[l_�iC�qig_h-g_h�&ch�#' .-/..� 1/-47�
D_hA_l�Acp_lmcns
][f]of[n_A�[m�[�l[nci�iC�C_g[f_�ni�g[f_�?i[lA�g_g?_lm .83 38//
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Qb_�g_g?_lm�iC�nb_�Poj_lpcmils�"i[lA�[hA�Br_]oncp_�"i[lA�[l_�fcmn_A�ch�nb_�]b[jn_l�³"i[lAm-J[hA[n_m´�iC�
nbcm�>hho[f�O_jiln,

Qb_� g_g?_lm� iC� nb_� Poj_lpcmils� "i[lA� [hA� nb_� Br_]oncp_� "i[lA� ch� nb_cl� _hncl_ns� [l_� C[gcfc[l� qcnb� nb_�
m_]nilm*� jliAo]nm*� m_lpc]_m� [hA� nb_� a_ial[jbc][f� fi][ncihm�qb_l_�"_ln_fmg[hh�PB�$�@i,�HD[>�ij_l[n_m,�
Qb_cl� ]igj_n_h]s�jliCcf_� [fmi� ch]foA_m�_rj_lncm_� ih� nb_� momn[ch[?cfcns� nijc]m� nb[n� [l_�gimn� l_f_p[hn� ni� nb_�
Dlioj,

6"D���8TLU<SG>OUT�V<U@OJKJ�>U�GTJ�Y?Y>GOTGHORO>C�>UVOIY�GJJ<KYYKJ�HC�>NK�?TJK<>G5OTMeY�GJSOTOY><G>O@K��
SGTGMKSKT>�GTJ�Y?VK<@OYU<C�HUJOKY�

>ff�f_p_fm�iC�nb_�Dlioj�p�Clig�_gjfis__m�[hA�g[h[a_lm�ni�nb_�Br_]oncp_�"i[lA�[hA�Poj_lpcmils�"i[lA�p�[l_�
chpifp_A�ch�momn[ch[?cfcns�nijc]m�nb[n�b[p_�g[n_lc[f�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�Cil�nb_�Dlioj,

RhA_l�nb_�f_[A_lmbcj�iC�nb_�@EOL*�g[h[a_lm�Clig�nb_�Acpcmcihm�[hA�nb_�@iljil[n_�@_hn_l�g__n�nbl__�ni�Ciol�
ncg_m�[�s_[l� ch�nb_�@O�@ioh]cf� ni�Colnb_l�A_p_fij�nb_�@O�mnl[n_as*�qbc]b�ch]foA_m�g[echa�jlial_mm�ih�nb_�
g[h[a_g_hn�iC�g[n_lc[f� nijc]m�[hA�momn[ch[?cfcns� l_jilncha,�Qb_�[]bc_p_g_hn�iC�Acpcmcih+mj_]cCc]� n[la_nm� ch�
l_f[ncih�ni�nb_�"_ln_fmg[hh�0.1.�@fcg[n_�Q[la_n�cm�Acm]omm_A�[m�j[ln�iC�[hho[f�g__ncham�b_fA�?_nq__h�nb_�
Br_]oncp_� "i[lA� [hA� Acpcmcih[f� b_[Am,� Qb_� @iljil[n_� @igjfc[h]_� @iggcnn__� &@@@'� mo?gcnm� [h� [hho[f�
@igjfc[h]_�O_jiln�ni�nb_�"_ln_fmg[hh�Br_]oncp_�"i[lA,�Fh�nb_�_p_hn�iC�m_lciom�]igjfc[h]_�pcif[ncihm*�[h�[A�
bi]�l_jiln�cm�[fmi�mo?gcnn_A�ni�nb_�Br_]oncp_�"i[lA,�Fh�[AAcncih*�nb_�Br_]oncp_�"i[lA�cm�acp_h�chCilg[ncih�ih�
mj_]cCc]�momn[ch[?cfcns�g[nn_lm�[m�l_kocl_A,�

Bp_ls�s_[l*� nb_�@EOL�jlipcA_m�nb_�Poj_lpcmils�"i[lA�qcnb�]igjl_b_hmcp_� chCilg[ncih�ih�jlial_mm� ch� nb_�
Cc_fA� iC� momn[ch[?cfcns� qcnb� l_mj_]n� ni� [Aijn_A� jlch]cjf_m*� n[la_nm*� []ncihm� [hA� g_nlc]m� ih� g[n_lc[f� nijc]m,�
J[n_lc[f�nijc]m�ch�0.02�ch]foA_A8�

v Fgjf_g_hn[ncih�iC�nb_�@POA
v Fgjf_g_hn[ncih�iC� nb_�"_ln_fmg[hh�BPD�jlial[g�&0.0/p0.02'*�qbc]b�][g_� ni�[h�_hA� ch� nb_� l_jilncha�

s_[l*�[hA�nb_�jf[hhcha�iC�[�mo]]_mmil�jlial[g�?[m_A�ih�nb_�h_q�g[n_lc[f�nijc]m�
v >� Dlioj+qcA_� [h[fsmcm� iC� ][l?ih� l_Ao]ncih� jin_hnc[f� ch� [ff� Acpcmcihm� ni� []bc_p_� nb_� "_ln_fmg[hh� 0.1.�

@fcg[n_�Q[la_n�
v >�jcfin�jlid_]n�ni�chn_al[n_�BPD�chni�nb_�?omch_mm�mnl[n_ac_m�iC�m_f_]n�Acpcmcihm�&M_haoch�O[hAig�Eiom_�

[hA�Ocp_lns'
v Qb_g[nc]� [hA� a_ial[jbc][f� l_[fcahg_hn� iC� b_[fnb� $� q_ff+?_cha*� A_p_fijg_hn� iC� [� Dlioj+qcA_�

g[h[a_g_hn�[jjli[]b�Cil�i]]oj[ncih[f�m[C_ns*�[hA�chn_hmcCc][ncih�iC�Dlioj+qcA_�]iij_l[ncih�

Qb_�>oAcn� [hA� Cch[h]_� @iggcnn__� l_]_cp_m� l_aof[l� ojA[n_m� ih� momn[ch[?cfcns� l_jilncha� ?s� nb_� @CL� [hA�
@EOL�ch�nb_�jl_m_h]_�iC�nb_�[oAcnil�iC�nb_�Cch[h]c[f�mn[n_g_hnm�[hA�nb_�[oAcnil�iC�nb_�Pomn[ch[?cfcns�O_jiln*�
HMJD�>D,� Fn� [fmi� l_]_cp_m� chCilg[ncih� ih� mj_]cCc]� l_jilncha� nijc]m� [m� l_kocl_A,� J[n_lc[f� nijc]m� ch� 0.02�
ch]foA_A8

v Fgjf_g_hn[ncih�iC�nb_�@POA
v Qb_�[oAcn�iC�nb_�Pomn[ch[?cfcns�O_jiln

>n� nb_� l_]igg_hA[ncih� iC� nb_�>oAcn� [hA� Cch[h]_�@iggcnn__� [hA� [Cn_l� Acm]ommcih�qcnb� nb_� [oAcnil� iC� nb_�
Cch[h]c[f�mn[n_g_hnm�[hA�nb_�[oAcnil�iC�nb_�Pomn[ch[?cfcns�O_jiln*�[hA�Ciffiqcha�cnm�iqh�[oAcn*�nb_�Poj_lpcmils�
"i[lA�[jjlip_A�nb_�>hho[f�[hA�@ihmifcA[n_A�Cch[h]c[f�Pn[n_g_hnm�[hA�nb_�@ig?ch_A�J[h[a_g_hn�O_jiln�
iC�"_ln_fmg[hh*�ch]foAcha�nb_�Pomn[ch[?cfcns�O_jiln,�>�]igjfc[h]_�l_jiln�cm�[fmi�mo?gcnn_A�?s�nb_�@@@�ni�nb_�
>oAcn�[hA�Cch[h]_�@iggcnn__�ih�[h�[hho[f�?[mcm,�Fh�nb_�_p_hn�iC�m_lciom�]igjfc[h]_�pcif[ncihm*�[h�[A�bi]�
l_jiln�cm�mo?gcnn_A�ni�nb_�]iggcnn__,
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Qb_� Dlioj²m� g[h[a_g_hn*� A_]cmcih+g[echa� [hA� gihcnilcha� jli]_mm_m� n[e_� nb_� cgj[]nm*� lcmem� [hA�
ijjilnohcnc_m� iC� g[n_lc[f� momn[ch[?cfcns� g[nn_lm� chni� []]iohn� [n� p[lciom� f_p_fm,� Lh_� iC� nb_� q[sm� nbcm� cm�
cgjf_g_hn_A� cm� ch� nb_� Dlioj� mnl[n_as*� ch� qbc]b� BPD� cm� [h� _h[?f_l� &m__� m_]ncih� P"J+/� ³D_h_l[f�
FhCilg[ncih´'*�[hA� ch� nb_� ch]_hncp_�m]b_g_m� &m__�m_]ncih�DLS+1� ³D_h_l[f� FhCilg[ncih´',�>�afi?[ffs�?chAcha�
]ihnlif� Cl[g_qile� Cil� nb_� A_]_hnl[fct_A� A[n[� ]iff_]ncih� jli]_mm_m� Cil� momn[ch[?cfcns� l_jilncha� [hA�
]igjl_b_hmcp_� ]ihnlifm� [n� Dlioj� f_p_f� cm� om_A� ni� ch]iljil[n_� nb_� ]ill_mjihAcha� FOLm� chni� nb_� lcme�
g[h[a_g_hn�[hA�chn_lh[f�]ihnlif�msmn_g�&m__�m_]ncih�DLS+3�³D_h_l[f�FhCilg[ncih´',

6"D�(�8T>KM<G>OUT�UL�Y?Y>GOTGHORO>C�<KRG>KJ�VK<LU<SGTIK�OT�OTIKT>O@K�YINKSKY

"_ln_fmg[hh²m�l_goh_l[ncih�msmn_g�ch]foA_m*�[giha�inb_lm*�[�mbiln+n_lg�j_lCilg[h]_+?[m_A�l_goh_l[ncih�
]igjih_hn*� ehiqh� [m� nb_� PQFM� &mbiln+n_lg� ch]_hncp_� jf[h',� Qb_� PQFM� cm� _p[fo[n_A� ih� nb_� ?[mcm� iC�
ko[hncn[ncp_� [hA� ko[fcn[ncp_� n[la_nm*� qbc]b� [l_� l_pcm_A� [hho[ffs,� >m� j[ln� iC� nb_� ko[fcn[ncp_� n[la_nm*�
momn[ch[?cfcns+l_f[n_A� n[la_nm� [l_� [fmi� A_Cch_A� Cil� nb_� Dlioj� Br_]oncp_� "i[lA� [m� q_ff� [m*� ch� j[lnc]of[l*�
g[h[a_g_hn*�nb_�@EOL�[hA�nb_�@CL�Cil�nb_�Acpcmcihm,�Qb_�mb[l_�iC�momn[ch[?cfcns+l_f[n_A�n[la_nm�ch�nb_�nin[f�
PQFM� [giohnm� ni� ?_nq__h� lioabfs� 3� [hA� /.� j_l]_hn� A_j_hAcha� ih� nb_� _gjfis__� ][n_ails,� Cil� 0.02*�
momn[ch[?cfcns+l_f[n_A�n[la_nm�ch�nb_�PQFM�q_l_�m_n�ch�l_f[ncih�ni�nb_�"_ln_fmg[hh�0.1.�@fcg[n_�Q[la_n�Cil�nb_�
l_Ao]ncih� iC� al__hbiom_� a[m� _gcmmcihm� [hA� nb_� cgjf_g_hn[ncih� iC� nb_�@POA,�Qb_� n[la_nm� [l_� _p[fo[n_A�
bifcmnc][ffs�?s�nb_�ip_l[l]bcha�A_]cmcih+g[echa�[onbilcns,�Qb_�fiha+n_lg�l_goh_l[ncih�]igjih_hn*�ehiqh�[m�
nb_�IQFM� &fiha+n_lg� ch]_hncp_�jf[h'*�qbc]b�_rcmnm�[n�Dlioj� f_p_f�[hA� ch�mig_�][m_m�[n� nb_�Acpcmcih[f� f_p_f*�
Ai_m� hin� ch]foA_� [hs� momn[ch[?cfcns+l_f[n_A� n[la_nm*� mo]b� [m� nb_� "_ln_fmg[hh� 0.1.� @fcg[n_� Q[la_n,�
"_ln_fmg[hh�jf[hm�ni�ch]iljil[n_�nb_�l_Ao]ncih�iC�al__hbiom_�a[m�_gcmmcihm�&P]ij_�/�[hA�0'�chni�nb_�IQFM�
[n�Dlioj�f_p_f�ch�0.03,

6"D�)�A>G>KSKT>�UT�Y?Y>GOTGHORO>C�<KRG>KJ�J?K�JOROMKTIK

Qb_� Ciffiqcha� n[?f_� mbiqm�qb_l_� chCilg[ncih� ih� nb_� ]il_� _f_g_hnm� iC� Ao_� Acfca_h]_� ][h� ?_� CiohA� ch� nb_�
Pomn[ch[?cfcns�O_jiln,

2U<K�KRKSKT>Y�UL�Y?Y>GOTGHORO>C�<KRG>KJ�J?K�JOROMKTIK

@il_�_f_g_hnm�iC�momn[ch[?cfcns+l_f[n_A�Ao_�Acfca_h]_ P_]ncih�ch�nb_�Pomn[ch[?cfcns�O_jiln
6TILKKPUN�K?L�KPSPNLUJL�PU�NV@L<UHUJL��=><H>LNC�HUK�I?=PUL==�TVKLS DLS+/�&D_h_l[f�FhCilg[ncih'

DLS+/�p�D/
DLS+0�&D_h_l[f�FhCilg[ncih'
DLS+1�&D_h_l[f�FhCilg[ncih'
DLS+1�p�B/
P"J+/�&D_h_l[f�FhCilg[ncih'
P"J+1�&D_h_l[f�FhCilg[ncih'
P"J+1�p�B/�
P"J+1�p�B1
P"J+1�p�B2
P"J+1�p�B3
P"J+1�p�P/�
P"J+1�p�P0
P"J+1�p�P2
P"J+1�p�D/�
Bhncns+mj_]cCc]�FhCilg[ncih

6UNHNPUN�AP>O�HMMLJ>LK�=>HRLOVSKL<=�PU�HSS�RLC�=>LW=�VM�>OL�K?L�KPSPNLUJL DLS+0�&D_h_l[f�FhCilg[ncih'
P"J+0�&D_h_l[f�FhCilg[ncih'
FOL+/�&D_h_l[f�FhCilg[ncih'
P/+0�
P0+0�
P2+0
D/+/
Bhncns+mj_]cCc]�FhCilg[ncih

:KLU>PMCPUN�HUK�H==L==PUN�HK@L<=L�PTWHJ>= FOL+/�&D_h_l[f�FhCilg[ncih'
FOL+/�p�B/
FOL+/�p�B1
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:KLU>PMCPUN�HUK�H==L==PUN�HK@L<=L�PTWHJ>= FOL+/�p�B2
FOL+/�p�B3
FOL�/�p�D/
P"J+/�&D_h_l[f�FhCilg[ncih'
P"J+1�p�B/
P"J+1�p�B1
P"J+1�p�B2
P"J+1�p�B3
P"J+1�p�P/�
P"J+1�p�P0�
P"J+1�p�P2
P"J+1�p�D/
Bhncns+mj_]cCc]�FhCilg[ncih

DHRPUN�HJ>PVU=�>V�HKK<L==�>OV=L�HK@L<=L�PTWHJ>= B/+/�
B/+1�
B1+0
B2+/
B2+1
B3+0
P/+1
P/+2�
P0+1
P0+2
P2+1
P2+2
Bhncns+mj_]cCc]�FhCilg[ncih

D<HJRPUN�>OL�LMMLJ>P@LUL==�VM�>OL=L�LMMV<>=�HUK�JVTT?UPJH>PUN B/+1
B/+2
B1+0
B1+1
B2+1
B2+2
B3+0
B3+1
P/+2
P/+3
P0+2
P0+3
P2+2
P2+3
JAO+Q�p�D/

Bhncns+mj_]cCc]�FhCilg[ncih

6"D���$OY5�SGTGMKSKT>�GTJ�OT>K<TGR�IUT><URY�U@K<�Y?Y>GOTGHORO>C�<KVU<>OTM

Tcnb� nb_� _r]_jncih� iC� nb_� chmn[h]_m� A_m]lc?_A� ?_fiq� ch� ]ihh_]ncih� qcnb� nb_� chcnc[f� Aio?f_� g[n_lc[fcns�
[mm_mmg_hn*� [n� "_ln_fmg[hh*� momn[ch[?cfcns� cm� f[la_fs� chn_al[n_A� chni� nb_� _rcmncha� lcme� g[h[a_g_hn� [hA�
chn_lh[f�]ihnlif�msmn_g,�

Pomn[ch[?cfcns+l_f[n_A�lcme�[mm_mmg_hnm�[l_�ohA_ln[e_h�[m�j[ln�iC�nb_�Aio?f_�g[n_lc[fcns�[mm_mmg_hn�qcnb�nb_�
chpifp_g_hn� iC� p[lciom� mn[e_bifA_lm,� Qb_� [jjli[]b� ni� lcme� [mm_mmg_hn� [jjfc_A*� ch]foAcha� nb_� lcme�
jlcilcnct[ncih� g_nbiA*� cm� jl_m_hn_A� ch� m_]ncih� FOL+/� ³D_h_l[f� FhCilg[ncih,´� FA_hncCc_A� cgj[]nm*� lcmem� [hA�
ijjilnohcnc_m� [l_� ionfch_A� [n� nb_� ?_achhcha� iC� _[]b� nijc]� [hA� _hncns+mj_]cCc]� m_]ncih� ch� nbcm� Pomn[ch[?cfcns�
O_jiln,�"_ln_fmg[hh�[AAl_mm_m�cnm�g[n_lc[f�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�nblioab�p[lciom�jifc]c_m*�[]ncihm�
[hA� n[la_nm,� Qb_m_� [l_� A_m]lc?_A� ch� nb_� m_]ncihm� ?_fiq� nb_� n[?f_m� nb[n� jl_m_hn� nb_� cgj[]nm*� lcmem� [hA�
ijjilnohcnc_m,� Fh�0.02�[hA�0.01*�l_mj_]ncp_fs*� nb_�[hho[f�lcme�[mm_mmg_hn�[hA�nb_� chcnc[f�Aio?f_�g[n_lc[fcns�
[mm_mmg_hn� q_l_� ][llc_A� ion� chA_j_hA_hnfs� iC� _[]b� inb_l,� Eiq_p_l� [p[cf[?f_� chCilg[ncih� Clig� nb_� lcme�
g[h[a_g_hn�jli]_mm�q[m�om_A� ni� cA_hncCs� lcmem�[m�j[ln� iC� nb_�Aio?f_�g[n_lc[fcns�[mm_mmg_hn,�Qb_�Dlioj�
jf[hm�ni�_rjfil_�biq�nb_�jli]_mm_m�chpifp_A�ch�nb_�Aio?f_�g[n_lc[fcns�[mm_mmg_hn�[hA�lcme�g[h[a_g_hn�][h�
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?_�chn_lfche_A�_p_h�gil_�]fim_fs�ch�nb_�g_Acog�n_lg,�"_ln_fmg[hh�][llc_A�ion�[�]fcg[n_�lcme�[h[fsmcm�Cil�nb_�
Cclmn�ncg_�ch�0.02*�nb_�g_nbiAifias�[hA�l_mofnm�iC�qbc]b�[l_�A_m]lc?_A�ch�A_n[cf� ch�m_]ncih�FOL+/�iC�]b[jn_l�
B/,�Qb_�l_mofnm�iC�nb_�]fcg[n_�lcme�[h[fsmcm�q_l_�n[e_h�chni�[]]iohn�ch�nb_�Aio?f_�g[n_lc[fcns�[mm_mmg_hn,

Ocmem�]ihh_]n_A�qcnb�momn[ch[?cfcns�l_jilncha�ch]foA_�nb_�[]]ol[]s�iC�nb_�chCilg[ncih�[hA�nb_�]igjf_n_h_mm�
iC�l_jilncha,�>�h_q�gchcgog�]ihnlif�Cl[g_qile�b[m�?__h�A_Cch_A�Cil�g[n_lc[f�A[n[�jichnm�ni�_hmol_�nb[n�nb_�
chCilg[ncih�Acm]fim_A� ch� nb_�Pomn[ch[?cfcns�O_jiln� cm�[]]ol[n_�[hA�]igjf_n_,�@ihnlifm� Clig� nb_�[]]iohncha+
l_f[n_A� chn_lh[f� ]ihnlif� msmn_g� Cil� Cch[h]c[f� l_jilncha� nb[n� q_l_� [fl_[As� ch� jf[]_� b[p_� ?__h� l_pcm_A� [hA*�
qb_l_� [jjlijlc[n_*� om_A� Cil� nb_� h_q� gchcgog� ]ihnlif� Cl[g_qile,� K_q� ]ihnlifm� n[cfil_A� ni� momn[ch[?cfcns�
l_jilncha� b[p_� [fmi� ?__h� A_p_fij_A,�>� afi?[f�g[hA[nils� ]ihnlif� Cl[g_qile� aip_lhcha� A_]_hnl[fct_A� A[n[�
]iff_]ncih�jli]_mm_m�Cil�momn[ch[?cfcns�l_jilncha�cm�A_mcah_A�ni�_hmol_�nb[n�nb_�chn_lh[f�]ihnlif�msmn_g�cm�m_n�
oj�ch�[�mn[hA[lAct_A�g[hh_l�[n�nb_�f_p_f�iC�fi][f�Coffs�]ihmifcA[n_A�Dlioj�]igj[hc_m,�Fgjf_g_hn[ncih�iC�nb_�
l_f[n_A�]ihnlifm�[n�Dlioj�]igj[hc_m�ec]e_A�iCC� ch�0.02,�>�hog?_l�iC�ip_l[l]bcha�]ihnlifm�Cil�momn[ch[?cfcns�
l_jilncha�[l_�[fmi�ch�jf[]_�[n�nb_�Dlioj�f_p_f,�Brj_lnm�Clig�@iljil[n_�O_mjihmc?cfcns*�Eog[h�O_miol]_m�[hA�
Fhn_alcns�$�@igjfc[h]_�[l_�l_mjihmc?f_�Cil�nb_�cgjf_g_hn[ncih�iC�nb_m_�]ihnlifm�[hA�ko[fcns�[mmol[h]_�ih�nb_�
nijc]m�iC�_hpclihg_hn[f*�mi]c[f�[hA�aip_lh[h]_�l_mj_]ncp_fs�ch�]fim_�]iilAch[ncih�qcnb�A_]_hnl[fct_A�]ihn[]n�
j_lmihm,�Qb_�msmn_g�cm�mo?d_]n�ni�ihaicha�A_p_fijg_hn�nblioab�[�Ai]og_hn_A�]b[ha_�jli]_mm,�>m�j[ln�iC�
nbcm� jli]_mm*� [ff� j[lnc]cj[hnm� chpifp_A� mb[l_� chCilg[ncih� ni� cA_hncCs� mbiln]igcham� [hA� chcnc[n_� n[la_n_A�
cgjlip_g_hn�g_[mol_m,� Fh� [AAcncih*� [h� [hho[f� m_fC+[mm_mmg_hn� cm� ]ihAo]n_A� ni� l_pc_q� nb_� ko[fcns� iC� nb_�
chn_lh[f�]ihnlif�msmn_gm�ch�jf[]_�[n�g[n_lc[f�Coffs�]ihmifcA[n_A�Dlioj�]igj[hc_m,�Qb_�CchAcham�[l_�Acm]omm_A�
[n�nb_�Acpcmcih[f�f_p_f,�Ocmem�[lcmcha�Clig�momn[ch[?cfcns�l_jilncha�[l_�ch]iljil[n_A�chni�nb_�l_aof[l�l_jilncha�ni�
nb_�Br_]oncp_�"i[lA�[hA�Poj_lpcmils�"i[lA�nblioab�nb_�lcme�g[h[a_g_hn�[hA�chn_lh[f�]ihnlif�msmn_g,�Qb_�
chn_lh[f�]ihnlif�msmn_g�[mmi]c[n_A�qcnb�momn[ch[?cfcns�l_jilncha�][hhin�ao[l[hn__�qcnb�[?mifon_�]_ln[chns�nb[n�
g[n_lc[f�gcmchCilg[ncih�][h�?_�jl_p_hn_A�il�cA_hncCc_A,

@iljil[n_� >oAcn� [hA� nb_� chn_lh[f� [oAcncha� A_j[lng_hnm� iC� Dlioj� ]igj[hc_m� _p[fo[n_� nb_� jli]_mm_m� Cil�
momn[ch[?cfcns�l_jilncha�ih�nb_�?[mcm�iC�lcme�[m�j[ln�iC�nb_cl�[oAcncha�qile,�>m�j[ln�iC�nb_�[oAcncha�jli]_mm*�nb_�
Dlioj� [oAcnil� [fmi� l_jilnm� ni� nb_� >oAcn� [hA� Cch[h]_� @iggcnn__� iC� nb_� "_ln_fmg[hh� PB� $� @i,� HD[>�
Poj_lpcmils�"i[lA�[?ion�[hs�g[n_lc[f�q_[eh_mm_m�iC�nb_�chn_lh[f�]ihnlif�msmn_g�nb[n�q_l_�cA_hncCc_A�Aolcha�
nb_�[oAcn,

�RP$RDFW

A1 �&�A><G>KMC��H?YOTKYY�SUJKR�GTJ�@GR?K�INGOT

3?=PUL==�TVKLS�
"_ln_fmg[hh�cm�[�afi?[f�]igj[hs�nb[n�ij_l[n_m�ch�nb_�]il_�?omch_mm�Cc_fAm�iC�g_Ac[*�m_lpc]_m�[hA�_Ao][ncih�
ch� [liohA� 3.� ]iohnlc_m� qilfAqcA_� qcnb� 52*4.5� _gjfis__m,� Qb_� nin[f� hog?_l� iC� _gjfis__m� ?s� ]iohnls� cm�
jl_m_hn_A�ch�m_]ncih�P/+4,�Fnm�a_ial[jbc]�]il_�g[le_nm�[l_�T_mn_lh�Bolij_�p�ch�j[lnc]of[l*�D_lg[hs*�Cl[h]_�
[hA� nb_�Rhcn_A�HchaAig�p�[hA� nb_�Rhcn_A�Pn[n_m,� Fh�[AAcncih*�"_ln_fmg[hh� cm�[]ncp_� ch�]iohnlc_m� ch]foAcha�
"l[tcf*�FhAc[�[hA�@bch[,�Mf_[m_�]ihmofn�nb_�m_]ncih�³@iljil[n_�MliCcf_´�ch�nb_�@ig?ch_A�J[h[a_g_hn�O_jiln�
ni�f_[lh�gil_�[?ion�nb_�p[lciom�Acpcmcihm,�
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Qb_�ip_l[l]bcha�ai[f�iC�"_ln_fmg[hh� cm� ni�momn[ch[?fs� ch]l_[m_� nb_�Dlioj²m�p[fo_,�>�hog?_l�iC� l_miol]_m�
[l_� _gjfis_A� [m� chjon� C[]nilm� ni� []bc_p_� nbcm� ai[f,� Qb_�g[ch� l_miol]_m� ch]foA_� [� mecff_A*�gincp[n_A� [hA�
Acp_lm_�qileCil]_9�Cch[h]c[f�][jcn[f9�nb_�om_�iC�chCilg[ncih�[hA�inb_l�n_]bhifias9�?omch_mm�l_f[ncihmbcjm9�[hA�
nb_�l_mjihmc?f_�om_�iC�g[n_lc[fm�[hA�h[nol[f�l_miol]_m�om_A�ch�nb_�jliAo]ncih�iC�"_ln_fmg[hh�jliAo]nm�[hA�
m_lpc]_m,� O_mofnm� []bc_p_A� ?s� nb_� om_� iC� nb_m_� l_miol]_m� p� ionjonm� p� ch]foA_� bcab+ko[fcns� g_Ac[� [hA�
_Ao][ncih[f�iCC_lcham�[m�q_ff�[m�chhip[ncp_�m_lpc]_�mifoncihm*�m[ncmCc_A�_gjfis__m*�]omnig_lm*�[hA�mojjfc_lm�
ch� [AAcncih� ni� nb_� momn[ch[?f_� ]l_[ncih� iC� [� ?l[hA� p[fo_� [hA� ?l[hA� cg[a_� Cil� nb_�Dlioj�[hA� cnm� Acpcmcihm,�
"ocfAcha� ih� nb_� "_ln_fmg[hh� Bmm_hnc[fm*� qbc]b� _h]igj[mm� nb_� ]iljil[n_� p[fo_m� iC� ]l_[ncpcns� [hA�
_hnl_jl_h_olmbcj*�[m�q_ff�[m�inb_l�Dlioj+qcA_�lof_m�[hA�l_aof[ncihm*�"_ln_fmg[hh�n[e_m�l_mjihmc?cfcns�Cil�cnm�
_gjfis__m*�Cil�mi]c_ns�[hA�Cil�nb_�_hpclihg_hn�qcnb�nb_�ai[f�iC�g[echa�[�jimcncp_�AcCC_l_h]_,�Qb_�mo]]_mm�iC�
"_ln_fmg[hh²m� ?omch_mm� giA_fm� cm� [fmi� mojjiln_A� nblioab� p[lciom� ]limm+Acpcmcih[f� jf[nCilgm� &_,a,*� nb_�
³"_ln_fmg[hh� @iff[?il[ncih� Mf[nCilg´'� [hA� qilecha� aliojm� &_,a,*� nb_� ³Cl__Aig� iC� nb_� Ml_mm� Tilecha�
Dlioj´'*�qbc]b�jligin_�ihaicha�]iff[?il[ncih�[hA�ehiqf_Aa_�mb[lcha�?_nq__h�Acpcmcihm�[hA�]ihm_ko_hnfs�
Alcp_�chhip[ncih,�

FHS?L�JOHPU
"_ln_fmg[hh²m�?omch_mm�[]ncpcnc_m�][h�?_�A_Cch_A�?s� nbl__�ip_l[l]bcha�p[fo_�]b[chm8�@ihn_hn�]l_[ncih�[hA�
g[le_ncha*�m_lpc]_m*�[hA�p_hnol_�][jcn[f�[]ncpcnc_m,�>ff� nbl__�p[fo_�]b[chm�[l_�?[m_A�ih�nb_�[Cil_g_hncih_A�
chjon�C[]nilm�[hA�ionjonm,�

"_ln_fmg[hh²m� ?omch_mm� []ncpcnc_m� ch� nb_� Cc_fA� iC� ]ihn_hn� ]l_[ncih� [hA� g[le_ncha*� ch]foA_� l_m_[l]bcha� [hA�
jliAo]cha� h_q� ]ihn_hn*� [hA� [aal_a[ncha� [hA� giAcCscha� _rcmncha� [hA� _rn_lh[ffs� jol]b[m_A� ]ihn_hn� [hA�
fc]_hm_m,�Qbcm�ch]foA_m�nb_�QS�[hA�g[a[tch_�m_ag_hn*�gincih�jc]nol_�jliAo]ncih�[m�q_ff�[m�nb_�?iie*�gomc]*�
g[le_ncha� [hA� _Ao][ncih� m_ag_hnm,� Qb_� a_h_l[n_A*� [aal_a[n_A� [hA� giAcCc_A� ]ihn_hn� cm� ]ihp_ln_A� chni�
p[lciom� Cilg[nm� mo]b� [m� pcA_im*� ihfch_� n_rnm*� ihfch_� f_[lhcha� Cilg[nm*� _+?iiem*� [oAci� ?iiem*� Acacn[f�gomc]�
mnl_[gm*� jlchn� ?iiem� [hA� ?li]bol_m,� Lh]_� l_[As� Cil� g[le_n*� nb_� ]ihn_hn� jliAo]nm� [l_� g[le_n_A� [hA�
Acmnlc?on_A�nblioab�jbsmc][f�[hA�Acacn[f�]b[hh_fm�ni�Acmnlc?onilm�mo]b�[m�n_f_]iggohc][ncihm�]igj[hc_m�[hA�
]igg_l]c[f� _hn_ljlcm_m*� [hA� ni� _hA� om_lm� mo]b� [m� g_Ac[� om_lm*� mnoA_hnm� [hA� jliC_mmcih[fm,� >m� g_Ac[�
m_ag_hnm�ch�j[lnc]of[l�nblcp_�ih�nb_�Acp_lmcns�iC�nb_�]ihn_hn�nb_s�jliAo]_�[hA�Acmnlc?on_*�nb_cl�mo]]_mm�l_fc_m�
ih� ]l_[ncp_� n[f_hn,� Qb_� ?omch_mm�giA_fm� _gjfis_A� ch� nb_� _Ao][ncih� m_ag_hn� [l_� jlcg[lcfs� ?[m_A� ih� nb_�
]ig?ch_A�om_�iC�bcabfs�ko[fcCc_A�_gjfis__m�[hA�chhip[ncp_�n_]bhifias,�Fh�nb_�jlchncha�m_ag_hn*�"_ln_fmg[hh�
jli]_mm_m�j[j_l�[hA�che*�[giha�inb_l�nbcham*�Clig�cnm�mojjfc_lm�ni�jliAo]_�g_Ac[�[hA�[Ap_lncmcha�jliAo]nm�
Cil� cnm� l_mj_]ncp_� ]omnig_lm,� LCCm_n� [hA� Acacn[f� jlchncha� jl_mm_m� [l_� _rn_lh[ffs� []kocl_A� [hA� om_A� Cil� nbcm�
joljim_,�

Fh� n_lgm� iC� fiacmnc]m*� Cch[h]c[f� [hA� FQ� m_lpc]_m*� "_ln_fmg[hh%m� ?omch_mm� []ncpcnc_m� ]ihmcmn� iC� A_p_fijcha�
chhip[ncp_� m_lpc]_m*�giAcCscha� jol]b[m_A� mifoncihm� ni�g__n� chAomnls� il� ]omnig_l� l_kocl_g_hnm*�g[le_ncha�
[hA�m_ffcha�cnm�iqh�m_lpc]_m*�cgjf_g_hncha�nb_g�qcnbch�]omnig_lm²�]igj[hc_m�[hA�jlipcAcha�mojjiln�Aolcha�
nb_� ]ihnl[]no[f� n_lg,�TilfA+l_hiqh_A�]igj[hc_m� Clig�[h�[ll[s�iC� AcCC_l_hn� m_]nilm�p� n_f_]iggohc][ncihm�
jlipcA_lm�[hA�oncfcns�]igj[hc_m*�?[hem�[hA�chmol[h]_�]igj[hc_m*�_+]igg_l]_*�FQ�[hA�chn_lh_n�jlipcA_lm�p�
[l_�]omnig_lm�iC�"_ln_fmg[hh²m�jilnCifci�iC�m_lpc]_m,�Qb_m_�m_lpc]_m�[l_�iCC_l_A�hin�ihfs� ni�"_ln_fmg[hh%m�
]omnig_lm�?on�[fmi�ni�_hA�om_lm�iC�nb_m_�]omnig_lm*�inb_lqcm_�ehiqh�[m�?omch_mm+ni+?omch_mm+ni+]ihmog_l�
&"0"0@'�m_lpc]_m,�Qb_�m_lpc]_�?omch_mm�l_fc_m�ch�j[lnc]of[l�ih�bog[h�l_miol]_m*�n_]bhifias�[hA�nb_�om_�iC�
h[nol[f�l_miol]_m�ch�nb_�Cilg�iC�_h_las�[hA�g[n_lc[fm,�E[lAq[l_�[hA�mn[hA[lA�miCnq[l_�[l_�jol]b[m_A�Clig�
_rn_lh[f�mojjfc_lm*�qbcf_�miCnq[l_�Cil�mj_]cCc]�[jjfc][ncihm�cm�[fmi�A_p_fij_A�ch+biom_,

S_hnol_�][jcn[f�[]ncpcnc_m�]ihmcmn�iC�cA_hncCscha�[hA�chp_mncha�ch�mn[ln+ojm�qcnb�ojmcA_�jin_hnc[f*�[Apcmcha�nb_m_�
mn[ln+ojm�ih�m][fcha�oj�nb_cl�?omch_mm�[]ncpcnc_m*�[hA�nb_h�m_ffcha�nb_�bifAcha�il�ch]l_[mcha�cn,
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C?=>HPUHIPSP>C�NVHS=�HUK�HUJOV<PUN�PU�>OL�JV<WV<H>L�=><H>LNC
Qb_� "_ln_fmg[hh� ?i[lAm� [l_� i?fca_A� ni� m_]ol_� nb_� ]ihnchocns� [hA� chA_j_hA_h]_� iC� nb_� Dlioj� [hA� ni�
_hb[h]_�nb_�_hn_ljlcm_�p[fo_�ch�nb_�fiha�n_lg�nblioab�l_mjihmc?f_�[hA�momn[ch[?f_�]iljil[n_�g[h[a_g_hn,�
"_ln_fmg[hh�b[m�m_n� cnm_fC�[h�[g?cnciom�]fcg[n_� n[la_n8�Qb_�Dlioj²m�al__hbiom_�a[m�_gcmmcihm�[]]iohn_A�
Cil� ch� nb_� 0./6� ?[m_� s_[l� [l_� ni� ?_� l_Ao]_A� ?s� 3.� j_l]_hn� ?s� 0.1.,� Qb_� nbl__� g[dil� []ncih� [l_[m� [l_�
_gjfis__m*� mcn_m� [hA� jliAo]nm,� P_j[l[n_� n[la_nm� Cil� "_ln_fmg[hh²m� Acpcmcihm� b[p_� ?__h� A_Cch_A� [hA�
]ill_mjihAcha�[]ncihm�A_lcp_A�ih� nb_�?[mcm�iC� nb_�Dlioj²m� n[la_n,�Colnb_lgil_*� nb_�Dlioj²m� n[la_n�b[m�hin�
?__h� ?lie_h� Aiqh� chni� aliojm� iC� jliAo]nm� [hA� m_lpc]_m*� ]omnig_l� ][n_ailc_m� il� a_ial[jbc]� [l_[m,� P__�
m_]ncihm�B/+/�[hA�B/+2�Cil�gil_�chCilg[ncih�ih�nb_�"_ln_fmg[hh�0.1.�@fcg[n_�Q[la_n,�

"_ln_fmg[hh²m�mnl[n_ac]�Ci]om�cm�ni�?ocfA�[�C[mn+aliqcha*�Acacn[f*�chn_lh[ncih[f�[hA�Acp_lmcCc_A�Dlioj�jilnCifci,�
Fh� [AAcncih*� BPD� cm� [h� _h[?f_l� Cil� nb_� ]iljil[n_� mnl[n_as� p� ch� [AAcncih� ni� M_ijf_*� Q_]b� $� A[n[� [hA�
@iggohc][ncih,�Qb_�ij_l[ncih[fct[ncih�iC�BPD�[m�[h�_h[?f_l�ch�nb_�Dlioj²m�mnl[n_as�niie�jf[]_�ch�0.02�ch�
nb_�]iolm_�iC�nqi�jlid_]nm*�qbc]b�[l_�A_m]lc?_A�?_fiq,

Fh�nb_�l_jilncha�s_[l*�nb_�Br_]oncp_�"i[lA�[AAl_mm_A�nb_�mn[nom�iC�cgjf_g_hn[ncih�iC�nb_�Dlioj+qcA_�]fcg[n_�
n[la_n� [hA� nb_� []ncihm� l_kocl_A� Cil� n[la_n� []bc_p_g_hn� ?s� 0.1.,� Qb_� Cclmn� mn_j� chpifp_A� Cil_][mncha� nb_�
A_p_fijg_hn�iC�al__hbiom_�a[m�_gcmmcihm�oj�ni�0.1.�?[m_A�ih�nb_�Dlioj²m�fiha+n_lg�jf[hhcha,�Q[echa�chni�
[]]iohn�jilnCifci�_CC_]nm�[hA�[jjfscha�m]_h[lcim�l_a[lAcha�nb_�Conol_�A_p_fijg_hn�iC�][l?ih�jlc]cha*�nb_�a[j�
nb[n� l_g[chm� ni� ?_� ]fim_A� ni� l_Ao]_� al__hbiom_� a[m� _gcmmcihm� ?s� 0.1.� q[m� cA_hncCc_A� [hA� Cch[h]c[ffs�
[mm_mm_A,�Qb_�Cch[h]c[f�[mm_mmg_hn�ch]iljil[n_A�Conol_�]imnm�Cil�al__hbiom_�a[m�_gcmmcihm�Clig�l_aof[n_A�
g[le_nm� &ch]foAcha� _gcmmcihm� nl[Acha� msmn_gm*� n[r_m� [hA� f_pc_m'� [m� q_ff� [m� Clig� pifohn[ls� g[le_nm� Cil�
iCCm_nncha� al__hbiom_� a[m� _gcmmcihm� &][l?ih� ]l_Acnm� Clig� ]fcg[n_� jlin_]ncih� jlid_]nm',� Qb_� m_]ihA� mn_j�
chpifp_A�qilecha�]fim_fs�qcnb�nb_�Acpcmcihm�ni�cA_hncCs�[hA�[mm_mm�nb_�[]ncihm�l_kocl_A�Cil�n[la_n�[]bc_p_g_hn,�
FhAcl_]n� P]ij_� 1� al__hbiom_� a[m� _gcmmcihm� Clig� nb_� ojmnl_[g� [hA� Aiqhmnl_[g� p[fo_� ]b[ch� jim_A� [�
j[lnc]of[l�]b[ff_ha_�Ao_� ni� nb_� fcgcn_A� chCfo_h]_�[hA�_rcmncha�A_j_hA_h]c_m�ih� nbclA�j[lnc_m,�Qb_� chAcpcAo[f�
[]ncihm�q_l_�_p[fo[n_A�[hA�jlcilcnct_A�ch�n_lgm�iC�nb_cl�l_Ao]ncih�jin_hnc[f�ch�g_nlc]�nihm�iC�@L0�_kocp[f_hnm�
&@L0_'�[hA� nb_�][mb�p[fo_�iC� nb_� l_mj_]ncp_�[]ncih�?s�0.3.,�Qb_�l_mofnm�b[p_�g[A_� cn�jimmc?f_� ni� cA_hncCs�
g_[mol_m�Cil�[]bc_pcha�nb_�"_ln_fmg[hh�0.1.�@fcg[n_�Q[la_n*�nb_�cgjf_g_hn[ncih�iC�qbc]b�qcff�?_�A_]cA_A�ch�
nb_�h_rn�mn_j�?s�nb_�Br_]oncp_�"i[lA�ih]_�nb_s�b[p_�?__h�jlcilcnct_A,

>hinb_l� jcfin� jlid_]n� chpifpcha�M_haoch�O[hAig�Eiom_�[hA�Ocp_lns� Ci]om_A�ih� chn_al[ncha�BPD� chni� nb_cl�
?omch_mm� mnl[n_ac_m,� Fh� nb_� h_rn� mn[a_� iC� nbcm� jlid_]n*� [� aocA_fch_� qcff� ?_� ]l_[n_A� ni� b_fj� [ff� "_ln_fmg[hh�
Acpcmcihm�?inb� ni� [mm_mm� nb_� ]oll_hn� A_al__�iC� jlial_mm�iC�BPD� chn_al[ncih�qcnb� l_mj_]n� ni� nb_cl� ?omch_mm�
mnl[n_as*� ?omch_mm� giA_fm� [hA� ij_l[ncihm*� [hA� ni� A_Cch_� Cc_fAm� iC� []ncih� ch� qbc]b� al_[n_l� chn_al[ncih� cm�
l_kocl_A,

A1 ���8T>K<KY>Y�GTJ�@OKAY�UL�Y>G5KNURJK<Y

"_ln_fmg[hh�]ig_m�chni�]ihn[]n�qcnb�[�qcA_�l[ha_�iC�chn_lh[f�[hA�_rn_lh[f�mn[e_bifA_lm,�Lh�nb_�ih_�b[hA*�
nb_� Dlioj� g[chn[chm� [� Ac[fiao_� qcnb� mn[e_bifA_lm� qbi� chCfo_h]_� cnm� momn[ch[?cfcns� j_lCilg[h]_� il� nb_�
]ill_mjihAcha� l_aof[nils� Cl[g_qile,� Lh� nb_� inb_l� b[hA*� "_ln_fmg[hh� cm� ch� ]ihn[]n� qcnb� mn[e_bifA_lm�
[CC_]n_A� ?s� cnm� _]ihigc]*� mi]c[f� il� _hpclihg_hn[f� cgj[]nm,� DocA_A� ?s� [� ]iljil[n_� ]ofnol_� ?[m_A� ih�
j[lnc]cj[ncih�[hA�j[lnh_lmbcj*�"_ln_fmg[hh²m�ihaicha�Ac[fiao_�qcnb� cnm� mn[e_bifA_lm�]ihnlc?on_m� ni�[�?_nn_l�
ohA_lmn[hAcha�iC�nb_cl�]ih]_lhm�[hA�_rj_]n[ncihm,�>n�nb_�m[g_�ncg_*�cn�chCfo_h]_m�nb_�Dlioj²m�momn[ch[?cfcns�
_CCilnm*�qbc]b�[cg�ni�[fcah�cnm�[]ncihm�qcnb�nb_�chn_l_mnm�iC�cnm�mn[e_bifA_lm,�

Qb_� Ciffiqcha� n[?f_� mbiqm� biq� "_ln_fmg[hh� _ha[a_m� qcnb� cnm� e_s� mn[e_bifA_lm*� nb_� joljim_� ?_bchA� nb_�
_ha[a_g_hn*�nb_�nijc]m�nb[n�[l_�cgjiln[hn�ni�nb_�l_f_p[hn�mn[e_bifA_l�[hA�_r[gjf_m�iC�nb_�l_mofnm�[]bc_p_A,
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Pn[e_bifA_l Qsj_�iC�_ha[a_g_hn Moljim_m�iC�_ha[a_g_hn H_s�nijc]m Br[gjf_m�iC�l_mofnm
Bgjfis__m�[hA�nb_cl�
l_jl_m_hn[ncp_m

"_ln_fmg[hh�_gjfis__�
molp_s

M_lmihh_f�[jjl[cm[fm�
&_,a,*�j_lCilg[h]_�[hA�
A_p_fijg_hn�Ac[fiao_*�
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Bgjfis__�h_nqilem�[hA�
nijc]+mj_]cCc]�qilecha�
aliojm

Bgjfis__�l_jl_m_hn[ncp_m�
&_,a,*�ih�nb_�Poj_lpcmils�
"i[lA'

J[n_lc[fcns�[mm_mmg_hn

Pj_[e+oj�]b[hh_fm

Mlipcmcih�iC�chCilg[ncih�ih�
nb_�q_?mcn_�[hA�chnl[h_n

Lhaicha�_ha[a_g_hn�iC�
_gjfis__m�[hA�nb_cl�
l_jl_m_hn[ncp_m�ch�nb_�
Dlioj²m�A_]cmcih+g[echa�
jli]_mm_m�ih�g[n_lc[f�
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Tilecha�]ihAcncihm

Bko[f�nl_[ng_hn�[hA�
ijjilnohcnc_m�Cil�[ff�

Lnb_l�qile+l_f[n_A�lcabnm

Bhpclihg_hn[f�nijc]m�&_,a,*�
]fcg[n_�]b[ha_�gcnca[ncih�
[hA�l_miol]_�]ihmogjncih'

Fgjlipcha�nijc]+mj_]cCc]�
chAc]_m�&_,a,*�ih�]l_[ncpcns*�
_hnl_jl_h_olmbcj*�f_[lhcha�
]ofnol_'�

@iljil[n_�]ofnol_�?[m_A�ih�
j[lnc]cj[ncih�[hA�j[lnh_lmbcj

A_n_lgchcha�g[n_lc[f�
momn[ch[?cfcns�nijc]m�Cil�
"_ln_fmg[hh

@ihmog_lm�[hA�_hA�om_lm @omnig_l�m_lpc]_

C__A?[]e�ijncihm

Mlipcmcih�iC�chCilg[ncih�ih�
nb_�q_?mcn_�

"_nn_l�ohA_lmn[hAcha�iC�nb_�
h__Am�[hA�_rj_]n[ncihm�iC�
]ihmog_lm�[hA�_hA�om_lm

FhCilg[ncih+l_f[n_A�cgj[]nm
�
M_lmih[f�m[C_ns��

Pi]c[f�ch]fomcih

Fgjlipcha�[hA�Colnb_l�
A_p_fijcha�nb_�jliAo]nm�[hA�
m_lpc]_m�iCC_l_A

Pnl_hanb_hcha�]omnig_l�
fis[fns

"omch_mm�j[lnh_lm O_pc_q�iC�?omch_mm�j[lnh_lm

>h[fstcha�bog[h�lcabnm�[hA�
_hpclihg_hn[f�lcmem�

Pj_[e+oj�]b[hh_fm

Mlipcmcih�iC�chCilg[ncih�ih�
nb_�q_?mcn_

@igjfc[h]_�qcnb�nb_�
"_ln_fmg[hh�Pojjfc_l�@iA_�
iC�@ihAo]n

Mlin_]ncih�iC�bog[h�[hA�
f[?il�lcabnm�iC�qile_lm�ch�nb_�
p[fo_�]b[ch

Tilecha�]ihAcncihm

Bko[f�nl_[ng_hn�[hA�_ko[f�
ijjilnohcnc_m�
�
Lnb_l�qile+l_f[n_A�lcabnm�

Bhpclihg_hn[f�nijc]m�
&_,a,*�]fcg[n_�]b[ha_�
gcnca[ncih�[hA�l_miol]_�
]ihmogjncih'

Jchcgctcha�lcmem�[hA�jonncha�
[h�_hA�ni�pcif[ncihm
�
P_nncha�g_[mol_m�?[m_A�ih�
nb_�l_mofnm�iC�nb_�lcme�
[h[fsmcm�[hA�nb_�alc_p[h]_m�
ch�nb_�qbcmnf_?fiq_l�msmn_g

Pnl_hanb_hcha�l_f[ncihm�qcnb�
?omch_mm�j[lnh_lm�

Cch[h]c[f�g[le_n�
j[lnc]cj[hnm�&?[hem*�
chp_mnilm*�[h[fsmnm*�l[ncha�
[a_h]c_m'�

J[hA[nils�[hA�pifohn[ls�
Cch[h]c[f�g[le_n�jo?fc][ncihm

@igjfc[h]_�qcnb�][jcn[f�
g[le_n�i?fca[ncihm

Mlipcmcih�iC�chCilg[ncih�
om_Cof�Cil�A_]cmcih+g[echa
�
@ip_l[a_�iC�chCilg[ncih
l_kocl_g_hnm

Ql[hmj[l_h]s�niq[lA�nb_�
][jcn[f�g[le_n

Cch[h]c[f�Ccaol_m

Pomn[ch[?cfcns�j_lCilg[h]_

Pnl_hanb_hcha�fiha+n_lg�
nlomn�

P_]olcha�[]]_mm�ni�nb_�
][jcn[f�g[le_n�

Mifcnc][f�A_]cmcih�g[e_lm Mifcnc][f�Ac[fiao_�Cilg[nm�
[hA�Cilogm

Ml_j[lcha�[hA�
]iggohc][ncha�jimcncihm*�
C[]nm�[hA�Colnb_l�chCilg[ncih�

Mlipcmcih�iC�chCilg[ncih�ih�
"_ln_fmg[hh�?omch_mm�
giA_fm

O[cmcha�[q[l_h_mm�iC�nb_�
cgj[]nm�iC�jifcnc][f-
l_aof[nils�A_]cmcihm�ih�nb_�
Dlioj

@igjfc[h]_�qcnb�l_aof[nils�
l_kocl_g_hnm

O_mj_]n�Cil�[hA�jlin_]ncih�
iC�chn_ff_]no[f�jlij_lns

J_Ac[�Cl__Aig�[hA�
chA_j_hA_h]_

Ml_m_lpcha�]ofnol[f�[hA�
diolh[fcmnc]�Acp_lmcns

C[cl�l_aof[ncih�iC�n_]b�$�
A[n[

Mimcncihm�ih�jifcnc][f-
l_aof[nils�jlijim[fm�&m__�
_hnlc_m�ch�nb_�Bolij_[h�
Rhcih�Ql[hmj[l_h]s�
O_acmn_l�[hA�nb_�D_lg[h�
"ohA_mn[a�Ii??scha�
O_acmn_l'
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J_Ac[� Pi]c[f�g_Ac[�jimnm

Ml_mm�l_f_[m_m
�
Ml_mm�iCCc]_m�[hA�m_lpc]_�
]_hn_lm

Ml_mm�?lc_Ccham�[m�j[ln�iC�
Cch[h]c[f�]iggohc][ncihm

Mlipcmcih�iC�chCilg[ncih�ih�
nb_�q_?mcn_

@ip_l[a_�iC�chCilg[ncih
l_kocl_g_hnm�

Bhmolcha�nl[hmj[l_h]s�
niq[lA�nb_�jo?fc]

@oll_hn�A_p_fijg_hnm�ch�
"_ln_fmg[hh²m�?omch_mm_m*�
ch]foAcha�j_lmihh_f�A_n[cfm*
Cch[h]c[f�Ccaol_m�[hA
momn[ch[?cfcns�j_lCilg[h]_

Mimcncp_�jo?fc]�j_l]_jncih�iC�
"_ln_fmg[hh

Kih+jliCcn�ila[hct[ncihm� J_g?_lmbcjm�ch�hih+jliCcn�
ila[hct[ncihm�qcnb�[�
momn[ch[?cfcns�Ci]om�&_,a,*�
MOLRQ�>Q�TLOH�
CiohA[ncih*�O_mjihmc?f_�
J_Ac[�Cilog*�AFJM>@Q'

Lla[hctcha�dichn�_r]b[ha_�
Cilg[nm

Pojjiln�Cil�momn[ch[?cfcns+
l_f[n_A�jlid_]nm

O[cmcha�[q[l_h_mm�[hA�
[]ncp_fs�]ihnlc?oncha�ni�
[AAl_mmcha�g[n_lc[f�
cgj[]nm*�lcmem�[hA�
ijjilnohcnc_m

ID"QFN)�Qijc]m

@ihn_hn�l_mjihmc?cfcns�

Bhpclihg_hn[f�nijc]m�&_,a,*�
]fcg[n_�]b[ha_�gcnca[ncih�
[hA�l_miol]_�]ihmogjncih'

Dl_[n_l�[q[l_h_mm�qcnbch�
nb_�Dlioj�iC�nijc]m�l_f_p[hn�
ni�mi]c_ns

Qb_�]ih]_lhm�[hA�_rj_]n[ncihm�iC�nb_�fcmn_A�mn[e_bifA_lm�[l_�ch]iljil[n_A�chni�Ao_�Acfca_h]_�jli]_mm_m�[hA�
"_ln_fmg[hh²m�g[n_lc[fcns�[mm_mmg_hn�&m__�m_]ncih�FOL+/�³D_h_l[f�chCilg[ncih´'�[hA�nb_�Dlioj²m�[mmi]c[n_A�
g[h[a_g_hn� [hA� A_]cmcih+g[echa� jli]_mm_m,� Qb_s� [l_� Acm]omm_A� [n� nb_� g__ncham� iC� nb_� @O� @ioh]cf� ch�
l_f[ncih�ni�g[n_lc[f�momn[ch[?cfcns�nijc]m,�Fh�[AAcncih*�nb_�Br_]oncp_�"i[lA�cm�acp_h�chCilg[ncih�ih�nb_�]ih]_lhm�
[hA�_rj_]n[ncihm�iC�l_f_p[hn�mn[e_bifA_lm�[m�l_kocl_A�?s�nb_�l_mj_]ncp_�_rj_lnm�ch�nb_�]igj[hs,

A1 �(� G>K<OGR�OSVGI>Y��<OY5Y�GTJ�UVVU<>?TO>OKY�GTJ�>NKO<�OT>K<GI>OUT�AO>N�Y><G>KMC�GTJ�H?YOTKYY�SUJKR

Qb_�g[n_lc[f�nijc]m�A_n_lgch_A�[m�j[ln�iC�nb_�Aio?f_�g[n_lc[fcns�[mm_mmg_hn�[l_�mbiqh�ch�nb_�n[?f_�?_fiq,�>�
A_n[cf_A� A_m]lcjncih� iC� nb_� [mmi]c[n_A� cgj[]nm*� lcmem� [hA� ijjilnohcnc_m*� ch]foAcha� nb_cl� ]b[l[]n_lct[ncih*�
fi][fct[ncih�[hA�ncg_�bilctihm*� cm�jlipcA_A�[n� nb_�?_achhcha�iC�_[]b�nijc]�[hA�_hncns+mj_]cCc]�m_]ncih�iC� nbcm�
Pomn[ch[?cfcns�O_jiln,�

 G>K<OGR�OSVGI>Y��<OY5Y��GTJ�UVVU<>?TO>OKY

@[n_ails BPOP Qijc] Po?+nijc] Po?+mo?+nijc] J[n_lc[f
6U@P<VUTLU>HS B/ @fcg[n_�]b[ha_ @fcg[n_�]b[ha_�gcnca[ncih F

Bh_las F
B1 T[n_l�[hA�g[lch_�l_miol]_m T[n_l T[n_l�Acm]b[la_ F�&ihfs�ch�S@'

T[n_l�qcnbAl[q[f F�&ihfs�ch�S@'
B2 "ciAcp_lmcns�[hA�_]imsmn_gm Fgj[]nm�ih�nb_�_rn_hn�[hA�

]ihAcncih�iC�_]imsmn_gm
I[hA�A_al[A[ncih F�&ihfs�ch�S@'

6U@P<VUTLU>HS B3 O_miol]_�om_�[hA�]cl]of[l�
_]ihigs

O_miol]_�chCfiqm F

CVJPHS P/ Lqh�qileCil]_ Tilecha�]ihAcncihm� P_]ol_�_gjfisg_hn F*�O

Tilecha�ncg_ F*�O
>A_ko[n_�q[a_m F*�O
Pi]c[f�Ac[fiao_ F
Cl__Aig�iC�[mmi]c[ncih� F
@iff_]ncp_�?[la[chcha F
Tile+fcC_�?[f[h]_ F
E_[fnb�[hA�m[C_ns F

Bko[f�nl_[ng_hn�[hA�
ijjilnohcnc_m�Cil�[ff

D_hA_l�_ko[fcns�[hA�_ko[f�j[s�
Cil�qile�iC�_ko[f�p[fo_

F

Ql[chcha�[hA�mecffm�A_p_fijg_hn F*�O*�L
J_[mol_m�[a[chmn�pcif_h]_�[hA�
b[l[mmg_hn�

F

Acp_lmcns F*�L
Lnb_l�qile+l_f[n_A�lcabnm @bcfA�[hA�Cil]_A�f[?il F
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CVJPHS P0 Tile_lm�ch�nb_�p[fo_�]b[ch Tilecha�]ihAcncihm� F
Bko[f�nl_[ng_hn�[hA�
ijjilnohcnc_m�Cil�[ff

F

Lnb_l�qile+l_f[n_A�lcabnm F
P2 @ihmog_lm�[hA�_hA�om_lm FhCilg[ncih+l_f[n_A�cgj[]nm � F

M_lmih[f�m[C_ns F
Pi]c[f�ch]fomcih� F

8V@L<UHUJL D/ "omch_mm�]ihAo]n @iljil[n_�]ofnol_ F*�O
Mlin_]ncih�iC�qbcmnf_?fiq_lm F
Mifcnc][f�_ha[a_g_hn�[hA�
fi??scha�[]ncpcnc_m

F

J[h[a_g_hn�iC�l_f[ncihmbcjm�
qcnb�mojjfc_lm�ch]foAcha�
j[sg_hn�jl[]nc]_m

F

@illojncih�[hA�?lc?_ls F
6U>P>C�=WLJPMPJ� @ihn_hn�l_mjihmc?cfcns F

@l_[ncp_-diolh[fcmnc]�
chA_j_hA_h]_�$�Cl__Aig�iC�
_rjl_mmcih

F

&Acacn[f'�g_Ac[�fcn_l[]s F
>lncCc]c[f�chn_ffca_h]_ F*�O*�L
E[hAfcha�iC�A[n[ F

Fhn_ff_]no[f�jlij_lns F*�O*�L

F�;�cgj[]n*�O�;�lcme*�L�;�ijjilnohcns*�S@�;�p[fo_�]b[ch

40O$BR��PH5.�$MC�NOONPRSMHRW�0$M$FD0DMR
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J[n_lc[f� cgj[]nm*� lcmem� [hA� ijjilnohcnc_m� q_l_� cA_hncCc_A� [hA� [mm_mm_A� ch� [� Ai]og_hn_A� jli]_mm� ch�
[]]ilA[h]_� qcnb� nb_� Aio?f_� g[n_lc[fcns� jlch]cjf_,� Qb_� Aio?f_� g[n_lc[fcns� [mm_mmg_hn� q[m� jl_j[l_A� ?s� [�
jlid_]n�n_[g�]ihmcmncha�iC�_gjfis__m�Clig�nb_�@iljil[n_�O_mjihmc?cfcns�[hA�@iljil[n_�Cch[h]c[f�O_jilncha�$�
>]]iohncha�A_j[lng_hnm�qcnb�nb_�chpifp_g_hn�iC�inb_l�g[h[a_lm�[hA�_rj_lnm�Clig�nb_�Acpcmcihm�[hA�p[lciom�
]_hnl[f�A_j[lng_hnm,�Qb_�Cilg_l�jli]_mm�om_A�ni�A_n_lgch_�g[n_lc[f�momn[ch[?cfcns�nijc]m�mo?d_]n�ni�l_jilncha�
q[m� l_pcm_A�[a[chmn� nb_�?[]eAlij�iC� nb_� Cclmn+ncg_�[jjfc][ncih�iC� nb_�Aio?f_�g[n_lc[fcns� jlch]cjf_,�Qb_�h_q�
jli]_mm�][h�?_�?lie_h�Aiqh�chni�Ccp_�mn_jm8

EUKL<=>HUKPUN�>OL�I?=PUL==�JVU>LB>
"_ln_fmg[hh� [h[fst_A� cnm� ]iljil[n_� jilnCifci*� _h]igj[mmcha� cnm� ?omch_mm� []ncpcnc_m*� mcn_m*� l_miol]_m*�
?omch_mm�l_f[ncihmbcjm*�jliAo]nm*�[hA�m_lpc]_m�[]limm� cnm�p[fo_�]b[ch*� ch]foAcha�ojmnl_[g�[hA�Aiqhmnl_[g�
p[fo_�]l_[ncih�f_p_fm,�J[n_lc[f�mn[e_bifA_lm�q_l_�cA_hncCc_A*�nb_cl�lif_m�ch�nb_�p[fo[ncih�jli]_mm�A_Cch_A*�[hA�
jin_hnc[ffs�g[n_lc[f�momn[ch[?cfcns�g[nn_lm�g[jj_A,

H_s�[mmogjncihm8�@_ln[ch�chn_lh[f�mn[e_bifA_lm�q_l_�ch]foA_A�ch�nb_�Aio?f_�g[n_lc[fcns�[mm_mmg_hn�ch�ilA_l�
ni�l_jl_m_hn�nb_�chn_l_mnm�iC�l_f_p[hn�_rn_lh[f�mn[e_bifA_lm,�Qb_s�q_l_�m_f_]n_A�ih�nb_�?[mcm�iC�]lcn_lc[�mo]b�
[m� nb_cl� lif_� ch� nb_�Dlioj*� nb_cl�_rj_lncm_�ih�]_ln[ch� nijc]m�[hA� nb_cl� l_f[ncihmbcj�qcnb� nb_�mn[e_bifA_l� nb_s�
q_l_� l_jl_m_hncha,� Cil� _r[gjf_*� nb_� _rj_]n[ncihm� iC� nb_� Cch[h]c[f� g[le_n� q_l_� []]iohn_A� Cil� qcnb� nb_�
chpifp_g_hn�iC�nb_�Fhp_mnil�O_f[ncihm�A_j[lng_hn�[hA�h[nol_�[m�[�mcf_hn�mn[e_bifA_l�nblioab�nb_�chpifp_g_hn�
iC�nb_�@iljil[n_�O_mjihmc?cfcns�A_j[lng_hn,�
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:KLU>PMCPUN�TH>L<PHS�>VWPJ=�HUK�<LSH>LK�PTWHJ>=��<P=R=�HUK�VWWV<>?UP>PL=
>� fcmn� iC� jin_hnc[f� g[n_lc[f� nijc]m� q[m� jl_j[l_A� ih� nb_� ?[mcm� iC� nb_� m_]nil+[ahimnc]� momn[ch[?cfcns� nijc]m�
A_Cch_A�ch�BPOP�/�m_]ncih�>O�/4,�Qb_s�m_lp_A�[m�[�mn[lncha�jichn�Cil�nb_�[h[fsmcm�[hA�q_l_�mojjf_g_hn_A�?s�
m_]nil+mj_]cCc]� momn[ch[?cfcns� nijc]m� &_,a,*� Clig� nb_� Pomn[ch[?cfcns� >]]iohncha� Pn[hA[lAm� "i[lA� il� nb_�
O_mjihmc?f_� J_Ac[� Cilog'*� inb_l� nijc]m� Clig� jl_pciomfs� ]ihAo]n_A� g[n_lc[fcns� [mm_mmg_hnm*� _rcmncha�
pifohn[ls�momn[ch[?cfcns�l_jilncha�&_,a,*�nb_�Dfi?[f�O_jilncha�Fhcnc[ncp_*�nb_�RK�Dfi?[f�@igj[]n'*�BPD�l[ncham�
&_,a,*�B]iS[Acm*�JP@F*�Pomn[ch[fsnc]m'�[hA�inb_l�chn_lh[f�l_aof[ncihm�&_,a,*�nb_�"_ln_fmg[hh�Pojjfc_l�@iA_�iC�
@ihAo]n*� nb_� "_ln_fmg[hh� @iA_� iC� @ihAo]n',� Qb_� momn[ch[?cfcns� nijc]m� q_l_� nb_h� alioj_A� [hA� nb_� p[fo_�
]b[ch�q[m�chcnc[ffs�g[jj_A�omcha�[�b_[n�g[j�ch�ilA_l�ni�cA_hncCs�[l_[m�iC�j[lnc]of[l�l_f_p[h]_�ch�nb_�Dlioj²m�
iqh�ij_l[ncihm�[hA�ch�ojmnl_[g�il�Aiqhmnl_[g�?omch_mm�[]ncpcnc_m,�

Min_hnc[f� [hA� []no[f� jimcncp_� [hA� h_a[ncp_� cgj[]nm*� lcmem� [hA� ijjilnohcnc_m� q_l_� A_n_lgch_A� Cil� _[]b�
momn[ch[?cfcns� nijc]� ?[m_A� ih� chn_lpc_qm� [hA� ihfch_� l_m_[l]b,�>� nin[f� iC� [liohA�3.�g[h[a_lm*� _rj_lnm� [hA�
_gjfis__�l_jl_m_hn[ncp_m�Clig�nb_�Acpcmcihm�[hA�Clig�]iljil[n_�q_l_�chpifp_A�ch�nb_�jli]_mm,�Qb_�cgj[]nm*�
lcmem� [hA� ijjilnohcnc_m� q_l_� ][n_ailct_A� []]ilAcha� ni� nb_cl� ncg_� bilctihm� &mbiln� n_lg8� ih_� s_[l� il� f_mm9�
g_Acog�n_lg8�ih_�ni�Ccp_�s_[lm9�fiha�n_lg8�gil_�nb[h�Ccp_�s_[lm',�

2==L==TLU>
Rmcha�[�ko[fcn[ncp_�m]ilcha�[jjli[]b�al[A_A� Clig�/� &fiq_mn'� ni�3� &bcab_mn'*� nb_� cgj[]nm�q_l_�[mm_mm_A� ch�
n_lgm�iC�nb_cl�m_p_lcns*�_rjl_mm_A�ch�n_lgm�iC�nb_cl�m][f_*�m]ij_�[hA�cll_g_Ac[?cfcns*�[m�q_ff�[m�nb_cl�fce_fcbiiA�
&A_j_hAcha� ih� nb_cl� ]f[mmcCc][ncih� [m� jimcncp_-h_a[ncp_� [hA� []no[f-jin_hnc[f',� Ocmem� [hA� ijjilnohcnc_m� q_l_�
[mm_mm_A�omcha�[h�[h[fiaiom�m][f_�[]]ilAcha�ni�nb_cl�jin_hnc[f�Cch[h]c[f�_rn_hn�[hA�jli?[?cfcns�iC�i]]oll_h]_,�
Qb_�[mm_mmg_hn�q[m�]ihAo]n_A�?s�nb_�jlid_]n�n_[g�?[m_A�ih�nb_�chn_lpc_qm�[hA�ihfch_�l_m_[l]b�nb[n�q_l_�
][llc_A�ion�[hA�n[echa�chni�[]]iohn�_rcmncha�A[n[�&_,a,*�Clig�nb_�_rcmncha�lcme�chp_hnils',�

H_s� [mmogjncihm8� Fgj[]nm*� lcmem� [hA� ijjilnohcnc_m� q_l_� [mm_mm_A� [n� AcCC_l_hn� f_p_fm� iC� [aal_a[ncih*�
A_j_hAcha�ih�nb_�[p[cf[?cfcns�iC�chCilg[ncih�&_,a,*�mo?+mo?+nijc]�f_p_fm�Cil�iqh�qileCil]_�[hA�mo?+nijc]�f_p_fm�
Cil�qile_lm�ch�nb_�p[fo_�]b[ch',�Fh�nb_�][m_�iC�[�jin_hnc[f�h_a[ncp_�bog[h�lcabnm�cgj[]n*�nb_�m_p_lcns�iC�nb_�
cgj[]n� niie� jl_]_A_h]_� ip_l� cnm� fce_fcbiiA,� Pomn[ch[?cfcns� nijc]m� q_l_� ]ihmcA_l_A� g[n_lc[f� cC� [n� f_[mn� ih_�
cgj[]n*�lcme�il�ijjilnohcns�q[m�_ko[f�ni�il�al_[n_l�nb[h�nb_�_f_]n_A�nbl_mbifA�iC�2*�_cnb_l�Clig�nb_�j_lmj_]ncp_�
iC�cgj[]n�il�Cch[h]c[f�g[n_lc[fcns*�il�Clig�?inb�j_lmj_]ncp_m,�Fgg[n_lc[f�momn[ch[?cfcns�nijc]m�l_C_l�ni�nbim_�Cil�
qbc]b�hi� cgj[]nm*� lcmem�il�ijjilnohcnc_m�q_l_� cA_hncCc_A�[hA-il� Cil�qbc]b�[ff� cgj[]nm*� lcmem�il�ijjilnohcnc_m�
q_l_�?_fiq�nbcm�nbl_mbifA,�

4VTWSL>PVU�HUK�@HSPKH>PVU�
"inb�nb_�Br_]oncp_�"i[lA�[hA�nb_�>oAcn�[hA�Cch[h]_�@iggcnn__�iC�nb_�Poj_lpcmils�"i[lA�q_l_�chpifp_A�ch�
nb_� Aio?f_� g[n_lc[fcns� [mm_mmg_hn� jli]_mm� [hA� q_l_� l_aof[lfs� ?lc_C_A� [hA� ]ihmofn_A� ih� g[n_lc[f�
[Adomng_hnm,� Lh]_� nb_� [mm_mmg_hn� q[m� ]igjf_n_*� nb_� l_mofnm� q_l_� ]ihmifcA[n_A� [hA� e_s� Acm]fimol_�
l_kocl_g_hnm�[hA�g_nlc]m�Cil�l_jilncha�q_l_�A_lcp_A,�Ciffiqcha�[�l_pc_q�?s�nb_�@O�@ioh]cf*�nb_�l_mofnm�q_l_�
hin_A�[hA�p[fcA[n_A�?s�nb_�Br_]oncp_�"i[lA,�

Qb_�Aio?f_�g[n_lc[fcns�[mm_mmg_hn�q[m�?[m_A�ih�_rcmncha�Ao_�Acfca_h]_�jli]_mm_m*�mo]b�[m�nb_�]fcg[n_�lcme�
[h[fsmcm� nb[n�q[m� ][llc_A� ion� Cil� nb_� Cclmn� ncg_� ch� 0.02*� [hA� A[n[� Clig� nb_� lcme� chp_hnils,�Qb_� [hho[f� lcme�
[mm_mmg_hn� [hA� nb_� chcnc[f� Aio?f_�g[n_lc[fcns� [mm_mmg_hn�q_l_� ][llc_A� ion� m_j[l[n_fs,� Eiq_p_l� [p[cf[?f_�
chCilg[ncih� Clig� nb_� lcme�g[h[a_g_hn�jli]_mm�q[m�om_A� ni� cA_hncCs� lcmem�[m�j[ln�iC� nb_�Aio?f_�g[n_lc[fcns�
[mm_mmg_hn,�Qb_�Dlioj�jf[hm�ni�_rjfil_�biq�nb_�jli]_mm_m�chpifp_A�ch�nb_�Aio?f_�g[n_lc[fcns�[mm_mmg_hn�
[hA� lcme�g[h[a_g_hn� ][h� ?_� chn_lfche_A� _p_h�gil_� ]fim_fs� ch� nb_�g_Acog� n_lg,� Mf_[m_� l_C_l� ni� m_]ncih�
DLS+3�³D_h_l[f�FhCilg[ncih´�Cil�gil_�chCilg[ncih�ih�lcme�g[h[a_g_hn,
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Pj_]cCc]�C[]nilm�nb[n�g[s�ch]l_[m_�nb_�lcme�iC�h_a[ncp_�cgj[]nm�Cil�]_ln[ch�?omch_mm�giA_fm�q_l_�n[e_h�chni�
[]]iohn�nblioab�nb_�m_j[l[n_�chpifp_g_hn�iC�[ff�Acpcmcihm,�Qb_m_�C[]nilm�ch]foA_*�Cil�_r[gjf_*�A_j_hA_h]_�
ih�]_ln[ch�l_miol]_m�&_,a,*�qiiA�jliAo]nm�om_A�ch�j[j_lg[echa'�nb[n�[l_�mcahcCc][hn�ni�j[lnm�iC�"_ln_fmg[hh%m�
?omch_mm_m,�Qblioab� nb_� chcnc[f�g[jjcha�iC� nb_�p[fo_�]b[ch� ch� nb_� Cilg�iC�[�b_[n�g[j�[m�q_ff�[m� Ciffiq+oj�
chn_lpc_qm� [hA� ihfch_� l_m_[l]b*� nb_� jli]_mm� _rjl_mmfs� ch]iljil[n_A� nb_� cgj[]nm� ch� qbc]b� "_ln_fmg[hh�
j[lnc]cj[n_m�nblioab�cnm�iqh�?omch_mm�[]ncpcnc_m�il�?omch_mm�l_f[ncihmbcjm,�

@lcnc][f�mn_jm�ch�nb_�Aio?f_�g[n_lc[fcns�[mm_mmg_hn�jli]_mm�ch]foA_A*�ch�j[lnc]of[l*�cA_hncCscha�mocn[?f_�chn_lh[f�
l_jl_m_hn[ncp_m�Clig�g[n_lc[f�_rn_lh[f�mn[e_bifA_lm*�cA_hncCscha�nb_�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m*�[hA�nb_�
Cch[f� [mm_mmg_hn,�>m� nbcm� q[m� nb_� Cclmn� ncg_� nb_�g[n_lc[fcns� [mm_mmg_hn� q[m� ]ihAo]n_A*� nb_� jlid_]n� n_[g�
l_]_cp_A� mojjiln� Clig� [h� _rn_lh[f� ]ihmofncha� Cclg� ch� ilA_l� ni� _hmol_� nb_� g_nbiAifias� q[m� miohA,� Qb_�
jli]_mm�iC� nb_�Aio?f_�g[n_lc[fcns�[mm_mmg_hn�[hA�nb_� cA_hncCc_A� cgj[]nm*� lcmem�[hA�ijjilnohcnc_m�q_l_�[fmi�
]igjl_b_hmcp_fs� Ai]og_hn_A,� Fh� nb_� Conol_*� "_ln_fmg[hh� jf[hm� ni� ]ihAo]n� nb_� Aio?f_� g[n_lc[fcns�
[mm_mmg_hn�[n�l_aof[l�chn_lp[fm,�J[n_lc[f�nijc]m�qcff�?_�l_pc_q_A�ih�[h�[hho[f�?[mcm�ni�[]]iohn�Cil�]b[ha_m�
ch�nb_�Dlioj²m�jilnCifci�&_,a,*�[]kocmcncihm*�Acmchp_mng_hnm'�il�ch�cnm�?omch_mm�l_f[ncihmbcjm,�

8$"���3OYIRUY?<K�<KW?O<KSKT>Y�OT�4A$A�IU@K<KJ�HC�>NK�?TJK<>G5OTMeY�Y?Y>GOTGHORO>C�<KVU<>

Qb_�Ciffiqcha�n[?f_�fcmnm�[ff�Acm]fimol_�l_kocl_g_hnm�ch]foA_A�ch�nb_�Pomn[ch[?cfcns�O_jiln�?[m_A�ih�nb_�l_mofnm�
iC�nb_�Aio?f_�g[n_lc[fcns�[mm_mmg_hn,

"@K<@OKA�UL�SG>K<OGR�JOYIRUY?<K�<KW?O<KSKT>Y�LU<�1K<>KRYSGTT

@[n_ails BPOP� P_]ncih
��������������������������������������������������������������������������������������������������������������������������������������������������
Acm]fimol_�l_kocl_g_hn

O_C_l_h]_m�ionmcA_�
iC�nb_�Pomn[ch[?cfcns�O_jiln

8LUL<HS� D_h_l[f�chCilg[ncih
&BPOP�0'

"M+/ D_h_l[f�?[mcm�Cil�jl_j[l[ncih�iC�nb_�momn[ch[?cfcns�l_jiln
"M+0 Acm]fimol_m�ch�l_f[ncih�ni�mj_]cCc]�]cl]ogmn[h]_m
DLS+/ Qb_�lif_�iC�nb_�[Agchcmnl[ncp_*�g[h[a_g_hn�[hA�moj_lpcmils�

?iAc_m

DLS+0 FhCilg[ncih�jlipcA_A�ni�[hA�momn[ch[?cfcns�nijc]m�[AAl_mm_A�?s�
nb_�ohA_ln[echa²m�[Agchcmnl[ncp_*�g[h[a_g_hn�[hA�moj_lpcmils�
?iAc_m

DLS+1 Fhn_al[ncih�iC�momn[ch[?cfcns+l_f[n_A�j_lCilg[h]_�ch�ch]_hncp_�
m]b_g_m

DLS+2 Pn[n_g_hn�ih�momn[ch[?cfcns+l_f[n_A�Ao_�Acfca_h]_
DLS+3 Ocme�g[h[a_g_hn�[hA�chn_lh[f�]ihnlifm�ip_l�momn[ch[?cfcns�

l_jilncha

P"J+/ Pnl[n_as*�?omch_mm�giA_f�[hA�p[fo_�]b[ch J[h[a_g_hn�O_jiln*�
³@iljil[n_�jliCcf_´�m_]ncih
l_a[lAcha�BPOP�0,2.�&['�c,

P"J+0 Fhn_l_mnm�[hA�pc_qm�iC�mn[e_bifA_lm
P"J+1 J[n_lc[f�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�[hA�nb_cl�chn_l[]ncih�

qcnb�mnl[n_as�[hA�?omch_mm�giA_f

FOL+/ A_m]lcjncih�iC�nb_�jli]_mm_m�ni�cA_hncCs�[hA�[mm_mm�g[n_lc[f�
cgj[]nm*�lcmem�[hA�ijjilnohcnc_m

FOL+0 Acm]fimol_�l_kocl_g_hnm�ch�BPOP�]ip_l_A�?s�nb_�ohA_ln[echa²m�
momn[ch[?cfcns�l_jiln

6U@P<VUTLU> @fcg[n_�]b[ha_��
&BPOP�B/'

DLS+1 Fhn_al[ncih�iC�momn[ch[?cfcns+l_f[n_A�j_lCilg[h]_�ch�ch]_hncp_�
m]b_g_m

P"J+1 J[n_lc[f�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�[hA�nb_cl�chn_l[]ncih�
qcnb�mnl[n_as�[hA�?omch_mm�giA_f

FOL+/ A_m]lcjncih�iC�nb_�jli]_mm_m�ni�cA_hncCs�[hA�[mm_mm�g[n_lc[f�
]fcg[n_+l_f[n_A�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m

B/+/ Ql[hmcncih�jf[h�Cil�]fcg[n_�]b[ha_�gcnca[ncih�
B/+0 Mifc]c_m�l_f[n_A�ni�]fcg[n_�]b[ha_�gcnca[ncih�[hA�[A[jn[ncih
B/+1 >]ncihm�[hA�l_miol]_m�ch�l_f[ncih�ni�]fcg[n_�]b[ha_�gcnca[ncih�

[hA�[A[jn[ncih

B/+2 Q[la_nm�l_f[n_A�ni�]fcg[n_�]b[ha_�gcnca[ncih�[hA�[A[jn[ncih
B/+3 Bh_las�]ihmogjncih�[hA�gcr
B/+4 Dlimm�al__hbiom_�a[m�_gcmmcihm�&DED'�Cil�m]ij_�/*0�[hA�1�

][n_ailc_m�[hA�nin[f�DED�_gcmmcihm

B/+5 DED�l_gip[fm�[hA�DED�gcnca[ncih�jlid_]nm�Cch[h]_A�nblioab�
][l?ih�]l_Acnm

7PUHUJPHS�:UMV<TH>PVU @ig?ch_A�J[h[a_g_hn�O_jiln 3L<>LS=THUU >hho[f�O_jiln�0.02 ,	



6U@P<VUTLU> @fcg[n_�]b[ha_��
&BPOP�B/'

B/+6 Fhn_lh[f�][l?ih�jlc]cha

T[n_l�[hA�g[lch_�
l_miol]_m�&BPOP�B1'

P"J+1� J[n_lc[f�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�[hA�nb_cl�chn_l[]ncih�
qcnb�mnl[n_as�[hA�?omch_mm�giA_f

FOL+/ A_m]lcjncih�iC�nb_�jli]_mm_m�ni�cA_hncCs�[hA�[mm_mm�g[n_lc[f�
q[n_l�[hA�g[lch_�l_miol]_m+l_f[n_A�cgj[]nm*�lcmem�[hA�
ijjilnohcnc_m

B1+/ Mifc]c_m�l_f[n_A�ni�q[n_l�[hA�g[lch_�l_miol]_m
B1+0 >]ncihm�[hA�l_miol]_m�l_f[n_A�ni�q[n_l�[hA�g[lch_�l_miol]_m
B1+1 Q[la_nm�l_f[n_A�ni�q[n_l�[hA�g[lch_�l_miol]_m
B1+2 T[n_l�]ihmogjncih

"ciAcp_lmcns�[hA�
_]imsmn_gm�
&BPOP�B2'

P"J+1� J[n_lc[f�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�[hA�nb_cl�chn_l[]ncih�
qcnb�mnl[n_as�[hA�?omch_mm�giA_f

FOL+/ A_m]lcjncih�iC�nb_�jli]_mm_m�ni�cA_hncCs�[hA�[mm_mm�g[n_lc[f�
?ciAcp_lmcns�[hA�_]imsmn_g+l_f[n_A�cgj[]nm*�lcmem�[hA�
ijjilnohcnc_m

B2+/ Ql[hmcncih�jf[h�[hA�]ihmcA_l[ncih�iC�?ciAcp_lmcns�[hA�
_]imsmn_gm�ch�mnl[n_as�[hA�?omch_mm�giA_f

B2+0 Mifc]c_m�l_f[n_A�ni�?ciAcp_lmcns�[hA�_]imsmn_gm
B2+1 >]ncihm�[hA�l_miol]_m�l_f[n_A�ni�?ciAcp_lmcns�[hA�_]imsmn_gm
B2+2 Q[la_nm�l_f[n_A�ni�?ciAcp_lmcns�[hA�_]imsmn_gm
B2+3 Fgj[]n�g_nlc]m�l_f[n_A�ni�?ciAcp_lmcns�[hA�_]imsmn_g�]b[ha_

O_miol]_�om_�[hA�
]cl]of[l�_]ihigs
&BPOP�B3'

P"J+1 J[n_lc[f�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�[hA�nb_cl�chn_l[]ncih�
qcnb�mnl[n_as�[hA�?omch_mm�giA_f

FOL+/ A_m]lcjncih�iC�nb_�jli]_mm_m�ni�cA_hncCs�[hA�[mm_mm�g[n_lc[f�
l_miol]_�om_�[hA�]cl]of[l�_]ihigs+l_f[n_A�cgj[]nm*�lcmem�[hA�
ijjilnohcnc_m

B3+/ Mifc]c_m�l_f[n_A�ni�l_miol]_�om_�[hA�]cl]of[l�_]ihigs
B3+0 >]ncihm�[hA�l_miol]_m�ch�l_f[ncih�ni�l_miol]_�om_�[hA�]cl]of[l�

_]ihigs

B3+1 Q[la_nm�l_f[n_A�ni�l_miol]_�om_�[hA�]cl]of[l�_]ihigs
B3+2 O_miol]_�chCfiqm

BR�Q[rihigs BR�Q[rihigs�Acm]fimol_m�ch�n_lgm�iC�_fcac?cfcns�[hA�[fcahg_hn
CVJPHS Lqh�qileCil]_�

&BPOP�P/'
P"J+0 Fhn_l_mnm�[hA�pc_qm�iC�mn[e_bifA_lm
P"J+1 J[n_lc[f�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�[hA�nb_cl�chn_l[]ncih�

qcnb�mnl[n_as�[hA�?omch_mm�giA_f

P/+/ Mifc]c_m�l_f[n_A�ni�iqh�qileCil]_
P/+0 Mli]_mm_m�Cil�_ha[acha�qcnb�iqh�qile_lm�[hA�

qile_lm²�l_jl_m_hn[ncp_m�[?ion�g[n_lc[f�cgj[]nm*�lcmem�[hA�
ijjilnohcnc_m

P/+1 Mli]_mm_m�ni�l_g_Ac[n_�h_a[ncp_�cgj[]nm�[hA�]b[hh_fm�Cil�
qile_lm�ni�l[cm_�]ih]_lhm

P/+2 Q[echa�[]ncih�ih�g[n_lc[f�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�[hA�
_CC_]ncp_h_mm�iC�nbim_�[]ncihm�

P/+3 Q[la_nm�l_f[n_A�ni�g[h[acha�g[n_lc[f�cgj[]nm*�lcmem�[hA�
ijjilnohcnc_m�

P/+4 @b[l[]n_lcmnc]m�iC�nb_�ohA_ln[echa²m�_gjfis__m
P/+6 @iff_]ncp_�?[la[chcha�]ip_l[a_�[hA�mi]c[f�Ac[fiao_
P/+7 Acp_lmcns
P/+/. >A_ko[n_�q[a_m
P/+/2 E_[fnb�[hA�m[C_ns
P/+/4 Bko[f�j[s�Cil�_ko[f�qile�&j[s�a[j�[hA�nin[f�]igj_hm[ncih'
P/+/5 Fh]cA_hnm*�]igjf[chnm�[hA�m_p_l_�bog[h�lcabnm�cgj[]nm

Tile_lm�ch�nb_�p[fo_�
]b[ch�&BPOP�P0'

P"J+0 Fhn_l_mnm�[hA�pc_qm�iC�mn[e_bifA_lm
P"J+1 J[n_lc[f�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�[hA�nb_cl�chn_l[]ncih�

qcnb�mnl[n_as�[hA�?omch_mm�giA_f

P0+/ Mifc]c_m�l_f[n_A�ni�p[fo_�]b[ch�qile_lm
P0+0 Mli]_mm_m�Cil�_ha[acha�qcnb�p[fo_�]b[ch�qile_lm�[?ion�

cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�

P0+1 Mli]_mm_m�ni�l_g_Ac[n_�h_a[ncp_�cgj[]nm�[hA�]b[hh_fm�Cil�
p[fo_�]b[ch�qile_lm�ni�l[cm_�]ih]_lhm

P0+2 Q[echa�[]ncih�ih�g[n_lc[f�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�[hA�
_CC_]ncp_h_mm�iC�nbim_�[]ncihm�

P0+3 Q[la_nm�l_f[n_A�ni�g[h[acha�g[n_lc[f�cgj[]nm*�lcmem�[hA�
ijjilnohcnc_m
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CVJPHS @ihmog_lm�[hA�
_hA�om_lm�
&BPOP�P2'

P"J+0 Fhn_l_mnm�[hA�pc_qm�iC�mn[e_bifA_lm
P"J+1 J[n_lc[f�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�[hA�nb_cl�chn_l[]ncih�

qcnb�mnl[n_as�[hA�?omch_mm�giA_f

P2+/ Mifc]c_m�l_f[n_A�ni�]ihmog_lm�[hA�_hA�om_lm
P2+0 Mli]_mm_m�Cil�_ha[acha�qcnb�]ihmog_lm�[hA�_hA�om_lm�[?ion�

cgj[]nm*�lcmem�[hA�ijjilnohcnc_m

P2+1 Mli]_mm_m�ni�l_g_Ac[n_�h_a[ncp_�cgj[]nm�[hA�]b[hh_fm�Cil�
]ihmog_lm�[hA�_hA�om_lm�ni�l[cm_�]ih]_lhm

P2+2 Q[echa�[]ncih�ih�g[n_lc[f�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�[hA�
_CC_]ncp_h_mm�iC�nbim_�[]ncihm

P2+3 Q[la_nm�l_f[n_A�ni�g[h[acha�g[n_lc[f�cgj[]nm*�lcmem�[hA�
ijjilnohcnc_m�

8V@L<UHUJL "omch_mm�]ihAo]n�
&BPOP�D/'

DLS+/ Qb_�lif_�iC�nb_�[Agchcmnl[ncp_*�g[h[a_g_hn�[hA�moj_lpcmils�
?iAc_m

P"J+1 J[n_lc[f�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�[hA�nb_cl�chn_l[]ncih�
qcnb�mnl[n_as�[hA�?omch_mm�giA_f

FOL+/ A_m]lcjncih�iC�nb_�jli]_mm_m�ni�cA_hncCs�[hA�[mm_mm�g[n_lc[f�
cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�l_f[n_A�ni�]iljil[n_�
aip_lh[h]_

D/+/ Mifc]c_m�l_f[n_A�ni�]iljil[n_�aip_lh[h]_
D/+0 J[h[a_g_hn�iC�l_f[ncihmbcjm�qcnb�mojjfc_lm
D/+1 Ml_p_hncih�[hA�A_n_]ncih�iC�]illojncih�[hA�?lc?_ls
JAO+Q O_kocl_g_hnm�Cil�n[la_nm
D/+2 @ihCclg_A�ch]cA_hnm�iC�]illojncih�il�?lc?_ls
D/+3 Mifcnc][f�chCfo_h]_�[hA�fi??scha�[]ncpcnc_m
D/+4 M[sg_hn�jl[]nc]_m

6U>P>C�=WLJPMPJ� RK+/ @ihn_hn�l_mjihmc?cfcns
RK+0 @l_[ncp_-diolh[fcmnc]�chA_j_hA_h]_�$�Cl__Aig�iC�_rjl_mmcih
RK+1 &Acacn[f'�g_Ac[�fcn_l[]s
RK+2 >lncCc]c[f�chn_ffca_h]_
RK+3 E[hAfcha�iC�A[n[�
RK+4 Fhn_ff_]no[f�jlij_lns
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Qb_� Ciffiqcha� n[?f_� fcmnm� [ff� BPOP� A[n[� jichnm� A_lcp_A� Clig� inb_l� BR� f_acmf[ncih� &BPOP� 0�>jj_hAcr� "',� Fn�
chAc][n_m� qb_l_� nb_� ]ill_mjihAcha� A[n[� jichnm� ][h� ?_� CiohA� ch� nb_� Pomn[ch[?cfcns� O_jiln� [hA�qbc]b� A[n[�
jichnm�b[p_�?__h�]f[mmcCc_A�[m�³g[n_lc[f´*�³ihfs�g[n_lc[f�ch�nb_�p[fo_�]b[ch´�[hA�³hin�g[n_lc[f´�&ch�n_lgm�iC�nb_�
Aio?f_�g[n_lc[fcns�[mm_mmg_hn�[hA�CofCcfg_hn�iC�nb_�Acm]fimol_�l_kocl_g_hnm-[jjfc][?cfcns�[n�"_ln_fmg[hh',

"@K<@OKA�UL�4A$A�JG>G�VUOT>Y�L<US�U>NK<�4C�RKMOYRG>OUT

P_]ncih A[n[�jichn Pomn[ch[?cfcns�Acm]fimol_m�u�>jj_hAcr�"
PCAO�
l_C_l_h]_/

Mcff[l�1�
l_C_l_h]_0

"_h]bg[lem�
O_aof[ncih
l_C_l_h]_1

BR
@fcg[n_�I[q�
l_C_l_h]_2 J[n_lc[f

BPOP�0�
DLS+/ 0/�&A'

D_hA_l�Acp_lmcns�ch�[Agchcmnl[ncp_*�
g[h[a_g_hn�[hA�moj_lpcmils�?iAc_m U U V_m

BPOP�0�
DLS+/ 0/�&_'

M_l]_hn[a_�iC�chA_j_hA_hn�?i[lA�
g_g?_lm U V_m

BPOP�0�
DLS+2 1.

Pn[n_g_hn�ih�momn[ch[?cfcns+l_f[n_A�Ao_�
Acfca_h]_ U V_m

BPOP�0�
P"J+/ 2.�&A'�c

Fhpifp_g_hn�ch�[]ncpcnc_m�l_f[n_A�ni�Cimmcf�
Co_f U U U Ki

BPOP�0�
P"J+/ 2.�&A'�cc

Fhpifp_g_hn�ch�[]ncpcnc_m�l_f[n_A�ni�
]b_gc][f�jliAo]ncih U U Ki

BPOP�0�
P"J+/ 2.�&A'�ccc

Fhpifp_g_hn�ch�[]ncpcnc_m�l_f[n_A�ni�Acmjon_A�
q_[jihm U U Ki

BPOP�0�
P"J+/ 2.�&A'�cp

Fhpifp_g_hn�ch�[]ncpcnc_m�l_f[n_A�ni�
]ofncp[ncih�[hA�jliAo]ncih�iC�ni?[]]i U Ki

BPOP�
B/+/ /2

Ql[hmcncih�jf[h�ni�l_[]b�]fcg[n_�h_onl[fcns�
?s�0.3. U Ki

BPOP�
B/+/ /4�&a'

RhA_ln[echam�_r]foA_A�Clig�M[lcm+[fcah_A�
BR�?_h]bg[lem U U Ki

BPOP�
B/+2 12 DED�_gcmmcihm�l_Ao]ncih�n[la_nm U U U V_m

BPOP�
B/+3 16

Bh_las�]ihmogjncih�Clig�Cimmcf�miol]_m�
Acm[aal_a[n_A�?s�miol]_m�&ihfs�bcab�
]fcg[n_�cgj[]n�m_]nilm' U V_m

BPOP�
B/+3 15 Bh_las�]ihmogjncih�[hA�gcr U V_m

BPOP�
B/+3 2.p21

Bh_las�chn_hmcns�[mmi]c[n_A�qcnb�[]ncpcnc_m�
ch�bcab�]fcg[n_�cgj[]n�m_]nilm U V_m

BPOP�
B/+4 22

Dlimm�P]ij_m�/*�0*�1�[hA�Qin[f�DED�
_gcmmcihm U U U V_m

BPOP�
B/+4 31p33 Dl__hbiom_�a[m�chn_hmcns U U U V_m

BPOP�
B/+5 34

DED�l_gip[fm�[hA�DED�gcnca[ncih�
jlid_]nm�Cch[h]_A�nblioab�][l?ih�]l_Acnm U V_m

BPOP�
B/+7 44

Brjimol_�iC�nb_�?_h]bg[le�jilnCifci�ni�
]fcg[n_+l_f[n_A�jbsmc][f�lcmem U Mb[m_+ch3�

BPOP�
B/+7

44�&['9�
44�&]'

Acm[aal_a[ncih�iC�gih_n[ls�[giohnm�?s�
[]on_�[hA�]blihc]�jbsmc][f�lcme9�fi][ncih�iC�
mcahcCc][hn�[mm_nm�[n�g[n_lc[f�jbsmc][f�lcme U Mb[m_+ch3�

BPOP�
B/+7 45�&]'

"l_[eAiqhm�iC�nb_�][llscha�[giohn�iC�
jlij_lnc_m�?s�]f[mm_m�iC�_h_las�_CCc]c_h]s U Mb[m_+ch3�

BPOP�
B/+7 47

A_al__�iC�_rjimol_�iC�nb_�jilnCifci�ni�
]fcg[n_+l_f[n_A�ijjilnohcnc_m U Mb[m_+ch3�

BPOP�
B0+2 06

>giohn�iC�_[]b�jiffon[hn�fcmn_A�ch�>hh_r�FF�
iC�nb_�B+MOQO�O_aof[ncih�&Bolij_[h�
Miffon[hn�O_f_[m_�[hA�Ql[hmC_l�O_acmn_l'�
_gcnn_A�ni�[cl*�q[n_l�[hA�micf U Ki

BPOP�
B1+/ 7

@ih]_jnm�l_f[n_A�ni�q[n_l�[hA�g[lch_�
l_miol]_m U Lhfs�ch�S@4

BPOP�
B1+/ /1

Pj_]c[f�]ih]_jn�Cil�nb_�ohA_ln[echa²m�mcn_m�
ch�[h�[l_[�iC�bcab�q[n_l�mnl_mm U Ki

BPOP�
B1+/ /2 @ih]_jnm�Cil�momn[ch[?f_�i]_[hm�[hA�m_[m U Ki

BPOP�
B1+2 06�&]' Qin[f�q[n_l�l_]s]f_A�[hA�l_om_A U Ki

BPOP�
B1+2 07

Qin[f�q[n_l�]ihmogjncih�ch�g1�j_l�h_n�
l_p_ho_�Clig�iqh�ij_l[ncihm U Ki

BPOP�0�
P"J+1�p�
B2 /4�&['�c

Icmn�iC�mcn_m�qcnb�Acm]fimol_�iC�nb_�[]ncpcnc_m�
nb[n�h_a[ncp_fs�[CC_]n�?ciAcp_lmcns�m_hmcncp_�
[l_[m U Ki

7PUHUJPHS�:UMV<TH>PVU @ig?ch_A�J[h[a_g_hn�O_jiln 3L<>LS=THUU >hho[f�O_jiln�0.02 ,(



BPOP�0�
P"J+1�p�
B2 /4�&?'

J[n_lc[f�h_a[ncp_�cgj[]nm�qcnb�l_a[lA�ni�
f[hA�A_al[A[ncih*�A_m_lncCc][ncih�il�micf�
m_[fcha U Lhfs�ch�S@4

BPOP�0�
P"J+1�p�
B2 /4�&]' >]ncpcnc_m�[CC_]ncha�nbl_[n_h_A�mj_]c_m U Ki

BPOP�
B2+0 02�&?'

Pomn[ch[?f_�f[hA-[alc]ofnol_�jl[]nc]_m�il�
jifc]c_m U Lhfs�ch�S@4

BPOP�
B2+0 02�&]'

Pomn[ch[?f_�jli]_mm_m�il�jifc]c_m�ch�nb_�
i]_[hm-m_[m�m_]nil U Ki

BPOP�
B2+0 02�&A' Mifc]c_m�ni�]ig?[ncha�A_Cil_mn[ncih U Lhfs�ch�S@4

BPOP�
B3+3 15�&A' Kih+l_]s]f_A�q[mn_ U Ki

BPOP�
B3+3 17 E[t[lAiom�q[mn_�[hA�l[Aci[]ncp_�q[mn_ U Ki
BPOP�0�
P"J1�p�
P/ /2�&C' Ocme�iC�Cil]_A�f[?il U Ki
BPOP�0�
P"J1�p�
P/ /2�&a' Ocme�iC�]bcfA�f[?il U Ki

BPOP�
P/+/ 0. Eog[h�lcabnm�jifc]s�]iggcng_hnm U V_m

BPOP�
P/+/ 0/

Ao_�Acfca_h]_�jifc]c_m�ih�cmmo_m�[AAl_mm_A�
?s�nb_�CohA[g_hn[f�Fhn_lh[ncih[f�I[?il�
Lla[hcm[ncih�@ihp_hncihm�/�ni�6 U V_m

BPOP�
P/+/ 00

Mli]_mm_m�[hA�g_[mol_m�Cil�jl_p_hncha�
nl[CCc]echa�ch�bog[h�?_cham U V_m

BPOP�
P/+/ 01

Tilejf[]_�[]]cA_hn�jl_p_hncih�jifc]s�il�
g[h[a_g_hn�msmn_g U V_m

BPOP�
P/+1 10�&]' E[hAfcha�iC�alc_p[h]_m U V_m

BPOP�
P/+/2

66�&?'9
66�&]'

Kog?_l�iC�C[n[fcnc_m�[hA�hog?_l�[hA�l[n_�
iC�qile+l_f[n_A�[]]cA_hnm U U V_m

BPOP�
P/+/2 66�&_'

Kog?_l�iC�A[sm�fimn�ni�chdolc_m*�[]]cA_hnm*�
C[n[fcnc_m�il�cffh_mm U Mb[m_+ch3�

BPOP�
P/+/4 75�&[' Rh[Adomn_A�a_hA_l�j[s�a[j U U V_m

BPOP�
P/+/4 75�&?' Br]_mmcp_�@BL�j[s�l[nci U V_m

BPOP�
P/+/5 /.1�&[' Fh]cA_hnm�iC�Acm]lcgch[ncih U V_m

BPOP�
P/+/5 /.2�&['

Kih+l_mj_]n�iC�RKDMm�ih�"omch_mm�[hA�
Eog[h�Ocabnm�[hA�LB@A�aocA_fch_m U U Ki

BPOP�0�
P"J1�p�
P0 //�&?'

PcahcCc][hn�lcme�iC�]bcfA�f[?il�il�Cil]_A�f[?il�
ch�nb_�p[fo_�]b[ch U V_m

BPOP�
P0+/ /5 Eog[h�lcabnm�jifc]s�]iggcng_hnm U V_m

BPOP�
P0+/ /6 Mifc]c_m�l_f[n_A�ni�p[fo_�]b[ch�qile_lm U V_m

BPOP�
P0+/ /7

Kih+l_mj_]n�iC�RKDMm�ih�"omch_mm�[hA�
Eog[h�Ocabnm�[hA�LB@A�aocA_fch_m U U Ki

BPOP�
P0+/ /7

Ao_�Acfca_h]_�jifc]c_m�ih�cmmo_m�[AAl_mm_A�
?s�nb_�CohA[g_hn[f�Fhn_lh[ncih[f�I[?il�
Lla[hcm[ncih�@ihp_hncihm�/�ni�6 U V_m

BPOP�
P0+2 14

Eog[h�lcabnm�cmmo_m�[hA�ch]cA_hnm�
]ihh_]n_A�ni�nb_�ojmnl_[g�[hA�
Aiqhmnl_[g�p[fo_�]b[ch U V_m

BPOP�
P1+/ /4 Eog[h�lcabnm�jifc]s�]iggcng_hnm U Ki

BPOP�
P1+/ /5

Kih+l_mj_]n�iC�RKDMm�ih�"omch_mm�[hA�
Eog[h�Ocabnm�[hA�LB@A�aocA_fch_m U U Ki

BPOP�
P1+2 14 Eog[h�lcabnm�cmmo_m�[hA�ch]cA_hnm U Ki

BPOP�
P2+/ /4

Mifc]c_m�l_f[n_A�ni�]ihmog_lm�[hA�_hA�
om_lm U V_m

BPOP�
P2+/ /5

Kih+l_mj_]n�iC�RKDMm�ih�"omch_mm�[hA�
Eog[h�Ocabnm�[hA�LB@A�aocA_fch_m U U Ki

BPOP�
P2+2 13 Eog[h�lcabnm�cmmo_m�[hA�ch]cA_hnm U Ki
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BPOP�
D/+/ /.�&?'

Rhcn_A�K[ncihm�@ihp_hncih�[a[chmn�
@illojncih U V_m

BPOP�
D/+/ /.�&A' Mlin_]ncih�iC�qbcmnf_?fiq_lm U V_m

BPOP�
D/+2 02�&['

Cch_m�Cil�pcif[ncih�iC�[hnc+]illojncih�[hA�
[hnc+?lc?_ls�f[qm U U Ki

BPOP�
D/+2 02�&?'

Pn[hA[lAm�ih�[hnc+]illojncih�[hA�[hnc+
?lc?_ls�g[nn_lm U V_m

/�O_aof[ncih�&BR'�0./7-0.66�iC�nb_�Bolij_[h�M[lfc[g_hn�[hA�iC�nb_�@ioh]cf�iC�05�Kip_g?_l�0./7�ih�momn[ch[?cfcns+l_f[n_A�Acm]fimol_m�ch�nb_�Cch[h]c[f�m_lpc]_m�m_]nil�&Pomn[ch[?f_�
Cch[h]_�Acm]fimol_m�O_aof[ncih',
0�O_aof[ncih�&BR'�Ki�353-0./1�iC�nb_�Bolij_[h�M[lfc[g_hn�[hA�iC�nb_�@ioh]cf�iC�04�Goh_�0./1�ih�jloA_hnc[f�l_kocl_g_hnm�Cil�]l_Acn�chmncnoncihm�[hA�chp_mng_hn�Cclgm�[hA�[g_hAcha�
O_aof[ncih�&BR'�Ki�426-0./0�&@[jcn[f�O_kocl_g_hnm�O_aof[ncih�³@OO´',�
1�O_aof[ncih�&BR'�0./4-/.//�iC�nb_�Bolij_[h�M[lfc[g_hn�[hA�iC�nb_�@ioh]cf�iC�6�Goh_�0./4�ih�chAc]_m�om_A�[m�?_h]bg[lem�ch�Cch[h]c[f�chmnlog_hnm�[hA�Cch[h]c[f�]ihnl[]nm�il�ni�
g_[mol_�nb_�j_lCilg[h]_�iC�chp_mng_hn�CohAm�[hA�[g_hAcha�Acl_]ncp_m�0..6-26-B@�[hA�0./2-/5-BR�[hA�O_aof[ncih�&BR'�Ki�374-0./2,
2�O_aof[ncih�&BR'�0.0/-///7�iC�nb_�Bolij_[h�M[lfc[g_hn�[hA�iC�nb_�@ioh]cf�iC�1.�Goh_�0.0/�_mn[?fcmbcha�nb_�Cl[g_qile�Cil�[]bc_pcha�]fcg[n_�h_onl[fcns�[hA�[g_hAcha�O_aof[ncihm�
&B@'�Ki�2./-0..7�[hA�&BR'�0./6-/777�&³Bolij_[h�@fcg[n_�I[q´',
3�J[n_lc[f�A[n[�jichnm�hin�s_n�l_jiln_A�ih�ch�0.02�&³jb[m_+ch´',
4�Cil�nijc]m�nb[n�[l_�ihfs�g[n_lc[f�ch�nb_�p[fo_�]b[ch�&S@'*�hi�l_jilncha�n[e_m�jf[]_�ih�ko[hncn[ncp_�A[n[�jichnm�nb[n�l_f[n_�ni�nb_�ohA_ln[echa²m�iqh�?omch_mm�[]ncpcnc_m,
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3P<LT5POHPVDN�7PI5TODVL5P

Tcnb� cnm� p[lciom� ?omch_mm�giA_fm*� "_ln_fmg[hh� chn_l[]nm�qcnb� nb_� _hpclihg_hn� ch� [� hog?_l� iC� q[sm,� Qb_�
Dlioj� nb_l_Cil_� pc_qm� _hpclihg_hn[f� jlin_]ncih� [m� [h� chn_al[f� j[ln� iC� cnm� ]iljil[n_� l_mjihmc?cfcns,�
"_ln_fmg[hh� b[m� ?__h� jolmocha� [� Dlioj+qcA_� _hpclihg_hn[f� jifc]s� mch]_� 0..2� [hA� b[m� ?__h� ]iff_]ncha�
Dlioj+qcA_�_hpclihg_hn[f�g_nlc]m*�_mj_]c[ffs�ih�j[j_l*�_h_las*�[hA�al__hbiom_�a[m�_gcmmcihm*�mch]_�0..6,�
Qb_m_�g_nlc]m�A_gihmnl[n_� nb_�A_p_fijg_hn�iC�"_ln_fmg[hh%m�_hpclihg_hn[f� cgj[]nm�[n�AcCC_l_hn� f_p_fm�iC�
nb_� Dlioj*� mojjilncha� nb_� [mm_mmg_hn� iC� lcmem� [hA� ijjilnohcnc_m� [hA� l_jilncha� ni� ?omch_mm� j[lnh_lm,� Fh�
[AAcncih*�nb_s�[fmi�m_lp_�[m�[�?[mcm�iC�chCilg[ncih�Cil�nb_�Br_]oncp_�"i[lA�[hA�nb_�Poj_lpcmils�"i[lA�[m�q_ff�
[m�_rn_lh[f�BPD�l[ncham,

0&� .KH0$RD�BG$MFD�

"_ln_fmg[hh�pc_qm�]fcg[n_�]b[ha_�[m�[�m_lciom�]b[ff_ha_�C[]_A�?s�mi]c_ns�[hA�nb_�_]ihigs,�>m�mncjof[n_A�
ch�nb_�"_ln_fmg[hh�Mifc]s�Bhpclihg_hn*�nb_�Dlioj�mojjilnm�nb_�n[la_n�iC�nb_�chn_lh[ncih[f�]iggohcns�ni�fcgcn�
afi?[f� q[lgcha� ni� q_ff� ?_fiq� 0� A_al__m� @_fmcom,� >a[chmn� nbcm� ?[]eAlij*� "_ln_fmg[hh� cm� ]iggcnn_A� ni�
momn[ch[?f_� jli]ol_g_hn� [hA� jliAo]ncih*� [m� q_ff� [m� ni� nb_� l_mjihmc?f_� [hA� _CCc]c_hn� om_� iC� _h_las,�
"_ln_fmg[hh�l_a[lAm�Acacn[fct[ncih�[m�[h�ijjilnohcns� ni�[picA�[hA� l_Ao]_�al__hbiom_�a[m�_gcmmcihm� ch� cnm�
p[fo_�]b[chm,

6"D�(�8T>KM<G>OUT�UL�Y?Y>GOTGHORO>C�<KRG>KJ�VK<LU<SGTIK�OT�OTIKT>O@K�YINKSKY

"_ln_fmg[hh²m�l_goh_l[ncih�msmn_g�ch]foA_m*�[giha�inb_lm*�[�mbiln+n_lg�j_lCilg[h]_+?[m_A�l_goh_l[ncih�
]igjih_hn*� ehiqh� [m� nb_� PQFM� &mbiln+n_lg� ch]_hncp_� jf[h',� Cil� 0.02*� momn[ch[?cfcns+l_f[n_A� n[la_nm� ch� nb_�
PQFM�q_l_� m_n� ch� l_f[ncih� ni� nb_� "_ln_fmg[hh� 0.1.�@fcg[n_�Q[la_n� [hA� nb_� cgjf_g_hn[ncih� iC� nb_�@POA,�
Colnb_l�chCilg[ncih�][h�?_�CiohA�ch�m_]ncih�DLS+1�³D_h_l[f�FhCilg[ncih,´�

A1 �(� G>K<OGR�OSVGI>Y��<OY5Y�GTJ�UVVU<>?TO>OKY�GTJ�>NKO<�OT>K<GI>OUT�AO>N�Y><G>KMC�GTJ�H?YOTKYY�SUJKR

Qb_�Ciffiqcha�n[?f_�mbiqm�nb_�g[n_lc[f�nijc]m�[hA�nb_cl�l_mj_]ncp_�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�&³FOLm´'�
l_f[n_A� ni� ]fcg[n_� ]b[ha_� nb[n� b[p_� ?__h� cA_hncCc_A� [m� j[ln� iC� nb_� Aio?f_� g[n_lc[fcns� [mm_mmg_hn,�
"_ln_fmg[hh�[AAl_mm_m�cnm�g[n_lc[f�FOLm�nblioab�nl[hmcncih�jf[hm*�p[lciom�jifc]c_m*�[]ncihm�[hA�n[la_nm,�Qb_s�
[l_�Acm]omm_A�ch�gil_�A_n[cf�ch�m_]ncihm�B/+/�ni�B/+2,

 G>K<OGR�OSVGI>Y��<OY5Y��GTJ�UVVU<>?TO>OKY

Qijc]-Po?+nijc] Po?+mo?+
nijc]

A_m]lcjncih�iC�nb_�FOLm @b[l[]n_lct[ncih�
iC�nb_�FOLm

Ii][fct[ncih�iC�nb_�
FOLm

Qcg_�bilctih�
iC�nb_�FOLm

4SPTH>L�JOHUNL�
TP>PNH>PVU

Tcnb�cnm�P]ij_�/�[hA�0�_gcmmcihm*�"_ln_fmg[hh�cm�[h�
_gcnn_l�iC�DED�chni�nb_�[ngimjb_l_,�Mlijilncih[ffs*�nb_�
g[dilcns�iC�Acl_]n�_gcmmcihm�[l_�a_h_l[n_A�ch�nb_�jlchncha�
jf[hnm�ij_l[n_A�?s�"_ln_fmg[hh�J[le_ncha�P_lpc]_m,
"_ln_fmg[hh�b[m�m_n�cnm_fC�nb_�n[la_n�iC�l_Ao]cha�cnm�DED�
_gcmmcihm�?s�3.�j_l]_hn�?s�0.1.�]igj[l_A�qcnb�nb_�?[m_�
s_[l�0./6,�P]ij_�/�[hA�0�_gcmmcihm�[l_�A_]l_[mcha�Ao_�
ni�nb_�A_]fch_�ch�jlchncha�[]ncpcnc_m,�"_ln_fmg[hh�[fmi�
ohA_ln[e_m�hog_liom�g_[mol_m�ni�l_Ao]_�Acl_]n�
_gcmmcihm,

Fgj[]n
K_a[ncp_������������
>]no[f�
[hA�jin_hnc[f

Lqh�ij_l[ncihm Pbiln*�g_Acog�
[hA�fiha�n_lg

"_ln_fmg[hh�]ihnlc?on_m�ni�]fcg[n_�]b[ha_�qcnb�cnm�P]ij_�
1�_gcmmcihm,�Qb_�jol]b[m_�iC�g[n_lc[fm�[hA�m_lpc]_m*�
ch]foAcha�ch�j[lnc]of[l�j[j_l*�jlchncha�g[n_lc[fm*�
j[]e[acha*�_rn_lh[f�m_lpc]_m�[hA�nb_�jliAo]ncih�iC�Ccfg�
[hA�QS�]ihn_hn*�g[e_�nb_�f[la_mn�]ihnlc?oncih�ni�P]ij_�1�
_gcmmcihm,

Fgj[]n
K_a[ncp_������������
>]no[f�
[hA�jin_hnc[f

Rjmnl_[g�p[fo_�
]b[ch

Pbiln*�g_Acog�
[hA�fiha�n_lg

6UL<NC "_ln_fmg[hh�chp_mnm�ch�jbinipifn[c]�chmn[ff[ncihm�[n�cnm�
mcn_m,�Fh�[AAcncih*�"_ln_fmg[hh�cm�jolmocha�nb_�n[la_n�iC�
miol]cha�[ff�iC�cnm�jol]b[m_A�_f_]nlc]cns�Clig�l_h_q[?f_�
miol]_m,�Qb_�ch]l_[m_A�om_�iC�_f_]nlc]cns�Clig�l_h_q[?f_�
miol]_m�cm�nb_�al_[n_mn�f_p_l�Cil�l_Ao]cha�nb_�Dlioj²m�
DED�_gcmmcihm,�Fh�[AAcncih*�nb_�om_�iC�_h_las+m[pcha�
[hA�_h_las+_CCc]c_hn�g[]bch_ls�[hA�_kocjg_hn�b_fjm�ni�
l_Ao]_�_f_]nlc]cns�]ihmogjncih,

Fgj[]n
Mimcncp_������������
>]no[f�
[hA�jin_hnc[f

Lqh�ij_l[ncihm Pbiln*�g_Acog�
[hA�fiha�n_lg
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6UL<NC Qb_�_h_las�]ihmogjncih�iC�"_ln_fmg[hh²m�iqh�?omch_mm�
[]ncpcnc_m�mn_gm�ch�j[lnc]of[l�Clig�cnm�jlchncha�]igj[hc_m�
[m�q_ff�[m�cnm�iqh_A�[hA�f_[m_A�fiacmnc]m�C[]cfcnc_m*�
jliAo]ncih�mnoAcim�Cil�n_f_pcmcih�[hA�Ccfg�]ihn_hn*�A[n[�
]_hn_lm�[hA�iCCc]_m,�Rmcha�_h_las�Clig�Cimmcf�Co_fm�f_[Am�
ni�DED�_gcmmcihm�[hA�]ihnlc?on_m�ni�afi?[f�q[lgcha,

Fgj[]n
K_a[ncp_
>]no[f�
[hA�jin_hnc[f

Lqh�ij_l[ncihm Pbiln*�g_Acog�
[hA�fiha�n_lg

Qb_�_h_las�]ihmogjncih�iC�"_ln_fmg[hh%m�jliAo]nm�[hA�
m_lpc]_m�ch]iljil[n_m�nb_�nl[hmjiln[ncih�[hA�A_fcp_ls�iC�
jlchn_A�?iiem*�g[a[tch_m�[hA�[Ap_lncmcha�g[n_lc[fm�ni�
Acmnlc?oncih�]_hn_lm*�l_n[cf_lm�[hA�_hA�om_lm,�Fh�[AAcncih*�
_f_]nlc]cns�cm�]ihmog_A�Aolcha�nb_�nl[hmgcmmcih�iC�
"_ln_fmg[hh%m�Acacn[f�]ihn_hn�[hA�[Ap_lncmcha*�[hA�Aolcha�
]ihmogjncih�?s�_hA�om_lm�ih�nb_cl�Acacn[f�A_pc]_m�mo]b�
[m�mg[lnjbih_m*�n[?f_nm�[hA�M@m�&mnl_[gcha',
Bh_las�]ihmogjncih�Clig�nb_�Aiqhmnl_[g�p[fo_�]b[ch*�
mo]b�[m�nl[hmjiln[ncih�[hA�om_�iC�jliAo]nm*�cm�hin�
ch]foA_A�ch�nb_�l_jiln_A�_h_las�]ihmogjncih�A[n[,

Fgj[]n
K_a[ncp_
>]no[f������������

Aiqhmnl_[g�p[fo_�
]b[ch

Pbiln*�g_Acog�
[hA�fiha�n_lg

O_jf[]cha�nb_�om_�iC�jlchn_A�]ihn_hn�qcnb�Acacn[f�]ihn_hn�
[hA�[Ap_lncmcha�]iofA�]ihnlc?on_�ni�l_Ao]cha�_h_las�[hA�
l_miol]_�]ihmogjncih,�FC�_h_las�Clig�l_h_q[?f_�miol]_m�
cm�_gjfis_A�Cil�nb_�om_�iC�Acacn[f�g_Ac[*�nbcm�]iofA�[fmi�
g[e_�[�jimcncp_�]ihnlc?oncih�ni�fcgcncha�]fcg[n_�]b[ha_,

Fgj[]n
Mimcncp_
Min_hnc[f

Aiqhmnl_[g�p[fo_�
]b[ch

Pbiln*�g_Acog�
[hA�fiha�n_lg

Qb_�ij_l[ncih�iC�q_?mcn_m*�Acacn[f�[Ap_lncmcha�][gj[cahm�
[hA�inb_l�ihfch_�g[le_ncha�[]ncpcnc_m�?s�]omnig_lm�omcha�
"_ln_fmg[hh%m�[Ap_lncmcha�m_lpc]_m�f_[Am�ni�bcab_l�
chAcl_]n�_h_las�]ihmogjncih,�Fh�[AAcncih*�_hA�om_l�
chn_l[]ncihm�qcnb�Acacn[f�g[le_ncha�]ihn_hn�]l_[n_A�il�
jlipcA_A�?s�"_ln_fmg[hh*�mo]b�[m�qb_h�pcmcncha�q_?mcn_m�
il�omcha�gi?cf_�[jjm*�l_mofn�ch�bcab_l�_h_las�
]ihmogjncih,�

Fgj[]n
K_a[ncp_������������
>]no[f�
[hA�jin_hnc[f

Aiqhmnl_[g�p[fo_�
]b[ch

Pbiln*�g_Acog�
[hA�fiha�n_lg

Fgj[]n*�lcme�[hA�ijjilnohcns�g[h[a_g_hn

8$"�&�3KYI<OV>OUT�UL�>NK�V<UIKYYKY�>U�OJKT>OLC�GTJ�GYYKYY�SG>K<OGR�IROSG>K�<KRG>KJ�OSVGI>Y��<OY5Y�GTJ�
UVVU<>?TO>OKY

>m�j[ln�iC� nb_� cgjf_g_hn[ncih�iC� nb_�@POA*�"_ln_fmg[hh�]ihAo]n_A�[�]igjl_b_hmcp_�[h[fsmcm�iC�]fcg[n_+
l_f[n_A� lcmem� [hA� ijjilnohcnc_m� qcnb� _rn_lh[f� mojjiln� ch� 0.02,� Qb_� [h[fsmcm� ch]iljil[n_m� [ff� Acpcmcihm� [hA�
l_f_p[hn� j[lnm� iC� nb_� p[fo_� ]b[ch,�Qb_� [h[fsmcm� _r[gch_A� lcmem� l_f[n_A� ni� nb_� nl[hmcncih� ni� [� fiq+_gcmmcih�
_]ihigs� [hA� mi]c_ns� &mi+][ff_A� nl[hmcncih� lcmem'� [m� q_ff� [m� lcmem� Clig� ]fcg[n_+l_f[n_A� _p_hnm*� mo]b� [m�
_rnl_g_�q_[nb_l�_p_hnm� &mi+][ff_A�jbsmc][f� lcmem',�Qb_� cA_hncCc][ncih�iC� nb_� cgj[]nm� cm�A_m]lc?_A� ch�m_]ncih�
FOL+/�³D_h_l[f�FhCilg[ncih,´

"_ln_fmg[hh�b[m�m_f_]n_A�nb_�m]_h[lci�PPM3+6,3�iC�nb_�FM@@�&Fhn_laip_lhg_hn[f�M[h_f�ih�@fcg[n_�@b[ha_'�
Cil� nb_�]fcg[n_+l_f[n_A�m]_h[lci�[h[fsmcm�iC�jbsmc][f� lcmem,�Qbcm�m]_h[lci� l_jl_m_hnm�[�qilmn� ][m_�m]_h[lci�
qcnb�bcab�_gcmmcihm�[hA�mnliha�afi?[f�q[lgcha*�qbc]b�nb_l_?s�_hmol_m�nb[n�m_lciom�jbsmc][f�]fcg[n_�lcmem�[l_�
ch]foA_A� ch� nb_� [h[fsmcm,� Qb_� ³K_n� W_li� Bgcmmcihm� 0.3.´� m]_h[lci� Clig� nb_� Fhn_lh[ncih[f� Bh_las�>a_h]s�
&FB>'*� qbc]b� cm� qcA_fs� l_]iahct_A� [hA� om_A� ?s� f_[Acha� chmncnoncihm*� q[m� om_A� ni� [h[fst_� nl[hmcncih� lcmem,�
D_ial[jbc][f�al[hof[lcns�[hA�]igjl_b_hmcp_�A[n[�[p[cf[?cfcns�q_l_�[fmi�e_s�C[]nilm�?_bchA�nb_�]bic]_�iC�nb_�
nqi�m]_h[lcim,�"inb�nb_�[h[fsmcm�iC�nl[hmcncih�lcmem�[hA�nb_�[h[fsmcm�iC�jbsmc][f�lcmem�q_l_�][llc_A�ion�Cil�[�
mbiln+n_lg�&ohncf�0.1.'*�g_Acog+n_lg�&ohncf�0.2.'�[hA�fiha+n_lg�&ohncf�0.3.'�j_lciA,�Qb_�nbl__�ncg_�bilctihm�
q_l_�A_Cch_A� ch� fch_�qcnb� nb_�_mn[?fcmb_A�[jjli[]b_m�[hA�Acl_]ncp_m�iC� nb_�Q[me�Cil]_�ih�@fcg[n_+O_f[n_A�
Cch[h]c[f� Acm]fimol_m� &Q@CA',� Qb_� om_Cof� fcC_� iC� "_ln_fmg[hh²m� [mm_nm� [hA� nb_� jf[hhcha� bilctihm� Cil�
[]]iohncha�joljim_m�[l_�mig_ncg_m�mbiln_l�nb[h�nb_�ncg_�bilctihm�Cil�nb_�]fcg[n_�lcme�[h[fsmcm,
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Qb_�g[ch�mcn_m�iC�[ff�"_ln_fmg[hh�Acpcmcihm�q_l_�ch]foA_A�ch�nb_�[h[fsmcm�iC�jbsmc][f�]fcg[n_�lcmem,�Qb_�Ci]om�
ch� nbcm� l_a[lA� q[m� jf[]_A� ih� _]ihigc]� []ncpcnc_m� nb[n� ]iofA� jin_hnc[ffs� ?_� [CC_]n_A� ?s� jbsmc][f� lcmem*� Cil�
_r[gjf_*�l_p_ho_�fimm_m�Ao_�ni�chn_llojncihm�ni�ij_l[ncihm�il�bcab�l_j[cl�]imnm�Cil�?ocfAcham�[hA�_kocjg_hn�
Ciffiqcha�_rnl_g_�q_[nb_l�_p_hnm,�"s�]ihnl[mn*�lcmem�Clig�nb_�p[fo_�]b[chm�q_l_�[mm_mm_A�[n�[h�[aal_a[n_�
f_p_f*�?_][om_�"_ln_fmg[hh�cm�hin�A_j_hA_hn�ih�chAcpcAo[f�mojjfc_lm�il�]omnig_lm,�Qb_�]fcg[n_�lcmem�ni�qbc]b�
"_ln_fmg[hh� cm�_rjim_A�q_l_� cA_hncCc_A�ih� nb_�?[mcm�iC� ]fcg[n_�giA_fm�[hA� fi][ncih�A[n[,�P_hmcncpcns�q[m�
[h[fst_A�n[echa�chni�[]]iohn�nb_�h[nol_�iC�nb_�_]ihigc]�[]ncpcnc_m�[n�_[]b�m_f_]n_A�fi][ncih,�Qb_�lcmem�q_l_�
hin� ko[hncCc_A� ch� 0.02,� Qb_� [h[fsmcm� AcA� hin� l_p_[f� [hs� ]fcg[n_+l_f[n_A� lcmem� [hA� ijjilnohcnc_m� nb[n� [l_�
l_f_p[hn�ni�nb_�Ocmem�[hA�Ljjilnohcnc_m�O_jiln,

Qb_� [h[fsmcm� iC� nl[hmcncih� lcmem� [fmi� ch]iljil[n_A� [ff� Acpcmcihm� [hA� nb_cl� p[fo_� ]b[chm,� Qb_� Acpcmcihm� OQI�
Dlioj*�M_haoch�O[hAig�Eiom_*�"_ln_fmg[hh�J[le_ncha�P_lpc]_m*�[hA� nb_� fiacmnc]m�?omch_mm�>lp[ni�q_l_�
mo?d_]n_A� ni�A_n[cf_A�[h[fsmcm�Ao_� ni� nb_cl� Cch[h]c[f�[hA� nb_cl�jin_hnc[f� cgj[]n�ih�l_f_p[hn�DED�_gcmmcihm*�
qbc]b�]iofA�_rjim_�nb_g�ni�nl[hmcncih�lcmem,�Qb_�[h[fsmcm�ch]foA_A�nb_�[mm_mmg_hn�iC�nb_�g[ch�]imn�Alcp_lm�
&_,a,*� _h_las� ]imnm*� @L0� ]imnm*� jli]ol_g_hn� ]imnm� Cil� l[q� g[n_lc[fm� [hA� mojjfc_m'*� [mm_nm*� jli]ol_g_hn�
[]ncpcnc_m� [hA� nb_� g[le_nm� ch� qbc]b� nb_� Acpcmcihm� ij_l[n_,� Qbcm� ]igjl_b_hmcp_� [jjli[]b� _hmol_A� nb[n�
Acpcmcihm� qcnb� jin_hnc[f� nl[hmcncih� lcmem� [hA� ijjilnohcnc_m� ]iofA� ?_� cA_hncCc_A� [hA� jlcilcnc_m� m_n� Cil� Colnb_l�
A_n[cf_A� [h[fsm_m,�>� ko[hncCc][ncih� b[m� hin� ?__h� ][llc_A� ion� ch� 0.02,� "_ln_fmg[hh� [mmog_m� nb[n� ]fcg[n_�
]b[ha_�qcff�hin�b[p_�[�g[n_lc[f�cgj[]n�ih�nb_�_mncg[n_m�[hA�[mmogjncihm�om_A�Cil�[]]iohncha�joljim_m�[m�
iC�A_]_g?_l�1/*�0.02,�Qb_�l_mofnm�iC�nb_�[h[fsmcm�iC�]fcg[n_+l_f[n_A�lcmem�][h�?_�mogg[lct_A�[m�Ciffiqm8

Ocme�nsj_ Ocme-Ql[hmcncih�_p_hn A_m]lcjncih
Mbsmc][f�p�qchA >]on_8�Pnilg*�]s]fih_*�nilh[Ai Pcn_m�][h�jin_hnc[ffs�?_�[CC_]n_A�?s�mnliha�qchAm*�

qbc]b�g[s�A[g[a_�?ocfAcham,�Fh�nb_m_�m]_h[lcim*�
ij_l[ncihm�g[s�?_�chn_llojn_A,

Mbsmc][f�p�n_gj_l[nol_ >]on_8�E_[n�q[p_m*�Cil_mn�Ccl_m�[hA�qcfACcl_m
@blihc]8�E_[n�mnl_mm

Pig_�iC�nb_�mcn_m�[h[fst_A�[l_�[n�lcme�iC�b_[n�
q[p_m*�qbc]b�][h�f_[A�ni�bcab_l�_h_las�]imnm�Cil�
]iifcha�[hA�fiq_l�jliAo]ncpcns�f_p_fm�[giha�
_gjfis__m,�Fh�[AAcncih*�mig_�C[]cfcnc_m�[l_�[n�lcme�
iC�[h�ch]l_[m_�ch�nb_�hog?_l�iC�A[sm�mo?d_]n�ni�
b_[n�mnl_mm*�qbc]b�][h�[fmi�f_[A�ni�bcab_l�_h_las�
]imnm�Cil�]iifcha�[hA�fiq_l�jliAo]ncpcns�f_p_fm�
[giha�_gjfis__m,

Mbsmc][f�p�q[n_l >]on_8�CfiiAm*�Alioabnm*�b_[ps�jl_]cjcn[ncih Lp_l[ff*�nb_�q[n_l+l_f[n_A�lcmem�[l_�]ihmcA_l_A�ni�
?_�fiq,

Mbsmc][f�p�m_Acg_hn >]on_8�Po?mcA_h]_*�f[hAmfcA_m >n�chAcpcAo[f�mcn_m*�aliohA�mo?mcA_h]_�g[s�f_[A�
ni�mnlo]nol[f�A[g[a_*�chn_llojncha�ij_l[ncihm�[m�[�
l_mofn,

Ql[hmcnils�p�jifcnc][f�[hA�f_a[f�Cl[g_qile Ecab_l�jlc]_m�Cil�DED�_gcmmcihm*�l_kocl_g_hnm�
[hA�l_aof[ncih�iC�_rcmncha�jliAo]ncih�jli]_mm_m

Qb_�jlc]cha�iC�DED�_gcmmcihm�cm�nb_�gimn�
l_f_p[hn�nl[hmcncih�lcme�ch�nb_�Acpcmcihm�[mm_mm_A,�
@igj[l_A�qcnb�inb_l�Acpcmcihm*�nb_�Acpcmcihm�qcnb�
bcab_l�_gcmmcihm�&M_haoch�O[hAig�Eiom_*�
"_ln_fmg[hh�J[le_ncha�P_lpc]_m*�OQI�Dlioj*�
>lp[ni'�[l_�Acmjlijilncih[ffs�[CC_]n_A�?s�lcmcha�
@L0�jlc]_m,�Pnlc]n_l�_h_las�_CCc]c_h]s�
l_kocl_g_hnm�]iofA�jim_�[�lcme*�_mj_]c[ffs�Cil�
[]ncpcnc_m�l_f[n_A�ni�jlchncha,

Ql[hmcnils�p�n_]bhifias O_jf[]cha�_rcmncha�jliAo]nm�[hA�m_lpc]_m�qcnb�
fiq_l+_gcmmcih�[fn_lh[ncp_m*�]imnm�Cil�
nl[hmcncihcha�ni�fiq_l+_gcmmcih�n_]bhifiac_m

>lp[ni²m�mojjfs�]b[ch�lohm�nb_�lcme�iC�_rcmncha�
jliAo]nm�[hA�m_lpc]_m�jin_hnc[ffs�?_cha�l_jf[]_A�
Ao_�ni�Acmlojncp_�chhip[ncihm�ch�nb_�fiacmnc]m�
m_]nil,�Qbcm�g[s�f_[A�ni�bcab_l�]imnm,

Ql[hmcnils�p�jli]ol_g_hn�g[le_nm Ocmcha�]imnm�iC�l[q�g[n_lc[fm Fh�j[lnc]of[l*�nb_�f[]e�iC�[p[cf[?cfcns�iC�l_]s]f_A�
j[j_l�]iofA�f_[A�ni�[�lcme�iC�lcmcha�jlc]_m�Cil�
M_haoch�O[hAig�Eiom_�[hA�"_ln_fmg[hh�
J[le_ncha�P_lpc]_m�ch�nb_�Conol_,

7PUHUJPHS�:UMV<TH>PVU @ig?ch_A�J[h[a_g_hn�O_jiln 3L<>LS=THUU >hho[f�O_jiln�0.02 ,-



4&�&�B<GTYO>OUT�VRGT�LU<�IROSG>K�INGTMK�SO>OMG>OUT

>m�[h� chn_lh[ncih[f�]igj[hs*�"_ln_fmg[hh� cm�[CC_]n_A�?s� nb_� cgj[]nm�iC�]fcg[n_�]b[ha_�[hA�]ihnlc?on_m� ni�
nb_�ch]l_[m_�ch�[ngimjb_lc]�al__hbiom_�a[m�_gcmmcihm�nblioab�cnm�?omch_mm�[]ncpcnc_m,�"_ln_fmg[hh�cm�Cclgfs�
]iggcnn_A� ni� cnm� l_mjihmc?cfcns� ch� nb_� nl[hmcncih� ni�[� fiq+][l?ih�_]ihigs�[hA�b[m�?__h�jolmocha�[�]fcg[n_�
mnl[n_as�ni�l_Ao]_�_gcmmcihm�mch]_�0.0.,�

"_ln_fmg[hh²m�_rcmncha*�]oll_hn�[hA�jf[hh_A�]fcg[n_�jlin_]ncih�[]ncpcnc_m�]ip_l�nb_�j_lciA�Clig�0./6�ni�0.1.,�
>m�[�l_mofn*�nb_�Dlioj�Ai_m�hin�jolmo_�[�fiha+n_lg�nl[hmcncih�jf[h�Cil�Coff�]fcg[n_�h_onl[fcns�?s�0.3.�ch�fch_�
qcnb�nb_�M[lcm�@fcg[n_�>al__g_hn�[hA�BPOP�l_kocl_g_hnm,

>]]ilAcha�ni� nb_�"_ln_fmg[hh�@fcg[n_�Q[la_n*� nb_�Dlioj²m�al__hbiom_�a[m�_gcmmcihm�[]]iohn_A�Cil� ch� nb_�
0./6�?[m_�s_[l�[l_� ni�?_� l_Ao]_A�?s�3.�j_l]_hn�?s�0.1.,�Qbcm�[g?cncih�]ill_mjihAm� ni� nb_�/,3�A_al__m�
@_fmcom�n[la_n�m_n�Cilnb�ch�nb_�M[lcm�@fcg[n_�>al__g_hn*�[m�p[fcA[n_A�?s�nb_�P]c_h]_�"[m_A�Q[la_nm�Fhcnc[ncp_�
&P"Qc'�ch�J[l]b�0.0/�&ch�l_f[ncih�ni�P]ij_�/�[hA�0�_gcmmcihm',�Qb_�chb_l_hn�oh]_ln[chnc_m�ch�l_f[ncih�ni�nb_�
P"Qc�g_nbiAifias�[l_�A_m]lc?_A�ch�m_]ncih�B/+2,�>m�j[ln�iC�nb_�[Adomng_hnm�g[A_�ni�nb_�P]ij_�1�l_jilncha�
g_nbiAifiac_m� Aolcha� nb_� ]oll_hn� l_jilncha� s_[l*� "_ln_fmg[hh� b[m� ch]iljil[n_A� [AAcncih[f� _gcmmcih�
][n_ailc_m�[hA�[AAcncih[f�_gcmmcih�miol]_m�chni�l_jiln_A�_gcmmcih�][n_ailc_m�ch�cnm�al__hbiom_�a[m�?[f[h]_�
mb__n�nb[n�q_l_�hin�ch]foA_A�ch�nb_�0./6�?[m_�s_[l,�"_ln_fmg[hh�nb_l_Cil_�jf[hm�ni�l_pcm_�cnm�]fcg[n_�n[la_n�ch�
0.03,� Fh� nbcm�]ihn_rn*� nb_�Dlioj� cm�[fmi� l_pc_qcha� nb_�A_p_fijg_hn�iC�[� nl[hmcncih�jf[h� Cil�]fcg[n_�]b[ha_�
gcnca[ncih�?s�0.3.�ch�fch_�qcnb�BPOP,

Qi�[]bc_p_�cnm�]fcg[n_�n[la_n*�"_ln_fmg[hh�cm�jolmocha�p[lciom�A_][l?ihct[ncih�f_p_lm�l_a[lAcha�cnm�?omch_mm�
[]ncpcnc_m8�

v Qb_� ]b[ha_m� ni� nb_� ?omch_mm� jilnCifci� ?lioabn� [?ion� ?s� nb_� Dlioj²m� ]iljil[n_� mnl[n_as� [hA� g[le_n�
]b[ha_m�[l_� f_[Acha�ni�[�mcahcCc][hn�l_Ao]ncih� ch�al__hbiom_�a[m�_gcmmcihm�Clig�nb_�nl[Acncih[f�jlchncha�
?omch_mm,�Qb_m_�A_]fch_m�[l_�?_cha�iCCm_n�?s�mo?mn[hnc[f� chp_mng_hnm� ch�inb_l�?omch_mm_m� nb[n�jliAo]_�
mcahcCc][hnfs�fiq_l�][l?ih�_gcmmcihm,�

v >m�nb_�?caa_mn�f_p_l�Cil�l_Ao]cha�cnm�iqh�_gcmmcihm*�"_ln_fmg[hh�b[m�m_n�cnm_fC�nb_�n[la_n�iC�miol]cha�[ff�iC�
cnm�jol]b[m_A�_f_]nlc]cns�Clig�l_h_q[?f_�miol]_m,�Fh�ilA_l�ni�[]bc_p_�nbcm�n[la_n*�nb_�Dlioj�m_f_]nm�g[le_n�
chmnlog_hnm�mo]b�[m�]ihnl[]no[f� mojjfs�[al__g_hnm� &al__h�_f_]nlc]cns� n[lcCCm'�il�ao[l[hn__m�iC�ilcach,� Fh�
[AAcncih*� nb_� _rj[hmcih� iC� nb_�Dlioj²m� jliAo]ncih� iC� al__h� _f_]nlc]cns� nblioab� jbinipifn[c]� chmn[ff[ncihm�
[hA�b_[ncha�omcha�b_[n�jogjm�[n�cnm�C[]cfcnc_m�cm�]ihnlc?oncha�ni�A_][l?ihct[ncih,�

v Qb_�Dlioj�cm�[fmi�qilecha�qcnb�cnm�mojjfc_lm�ni�jligin_�nb_�om_�iC�l_h_q[?f_�_h_lac_m*�ch]l_[m_�_h_las�
[hA� l_miol]_� _CCc]c_h]s*� [hA� om_� ?ci+?[m_A� [hA� l_]s]f_A�g[n_lc[fm,� Qb_� Ci]om� cm� j[lnc]of[lfs� ih� j[j_l�
g[hoC[]nol_lm*�jlchncha�[hA�nl[hmjiln�m_lpc]_�jlipcA_lm*�FQ�g[hoC[]nol_lm�[hA�]fioA�m_lpc]_�jlipcA_lm,�

v "_ln_fmg[hh� [fmi� b_fjm� cnm� ?omch_mm� ]omnig_lm� ni� ch]l_[mchafs� om_� ]fcg[n_+Clc_hAfs� mifoncihm,� Qbcm�
ch]foA_m�ijncgctcha�j[]e[acha�[m�q_ff�[m�m_f_]ncha�fiq+][l?ih�jlchncha�j[j_lm�[hA�nl[hmjiln�m_lpc]_m*�Cil�
_r[gjf_,

7PUHUJPHS�:UMV<TH>PVU @ig?ch_A�J[h[a_g_hn�O_jiln 3L<>LS=THUU >hho[f�O_jiln�0.02 ,.



>AAcncih[f�[]ncihm�l_kocl_A�ni�[]bc_p_�nb_�"_ln_fmg[hh�0.1.�@fcg[n_�Q[la_n�q_l_�cA_hncCc_A�[hA�_]ihigc][ffs�
_p[fo[n_A�[m�j[ln�iC�[�Dlioj+qcA_�jlid_]n� ch�nb_�l_jilncha�s_[l,�A_][l?ihct[ncih�[]ncihm�q_l_� cA_hncCc_A�[m�
j[ln�iC�nbcm�jlid_]n*�ch�j[lnc]of[l�ch�nb_�Ciffiqcha�][n_ailc_m*�nb_�cgjf_g_hn[ncih�iC�qbc]b�cm�_rj_]n_A�ni�l_mofn�
ch�m[pcham�ip_l�nb_�j_lciA�0.03�ni�0.1.8

v Brj[hAcha�jliAo]ncih�[hA�nb_�om_�iC�l_h_q[?f_�_h_lac_m
v Fh]l_[mcha�nb_�_h_las�_CCc]c_h]s�iC�?ocfAcham*�A[n[�]_hn_lm�[hA�nb_�Cf__n
v Rmcha�]fcg[n_+Clc_hAfs�j[j_l�ch�nb_�jliAo]ncih�iC�jlchn_A�jliAo]nm
v Fh]l_[mcha�_h_las�[hA�g[n_lc[f�_CCc]c_h]s�[giha�jlchn�m_lpc]_�jlipcA_lm
v O_Ao]cha� nl[hmjiln+l_f[n_A� al__hbiom_� a[m� _gcmmcihm� ?s� mqcn]bcha� giA_m� iC� nl[hmjiln� [hA� omcha�

momn[ch[?f_�j[]e[acha�mifoncihm
v O_Ao]cha�al__hbiom_�a[m�_gcmmcihm�ch�QS�[hA�Ccfg�jliAo]ncihm�&ch+biom_�[hA�nbclA+j[lns�jliAo]ncihm'

>m�[�g_Ac[*�m_lpc]_m�[hA�_Ao][ncih�]igj[hs*�"_ln_fmg[hh�cm�hin�_r_gjn�Clig�nb_�BR�?_h]bg[lem�[fcah_A�
qcnb�nb_�M[lcm�>al__g_hn�ch�[]]ilA[h]_�qcnb�nb_�_r]fomcih�]lcn_lc[�m_n�ion�ch�>lnc]f_m�/0,/&A'+&a'�[hA�/0,0�iC�
nb_� @iggcmmcih� A_f_a[n_A� O_aof[ncih� &BR'� 0.0.-/6/6� &O_aof[ncih� ih� mn[hA[lAm� Cil� ?_h]bg[lem� Cil�
al__hbiom_�a[m�_gcmmcihm',

4&���#UROIOKY�<KRG>KJ�>U�IROSG>K�INGTMK�SO>OMG>OUT�GTJ�GJGV>G>OUT

"_ln_fmg[hh� pc_qm� _hpclihg_hn[f� jlin_]ncih� [m� [h� chn_al[f� j[ln� iC� cnm� ]iljil[n_� l_mjihmc?cfcns,� Qbcm� cm�
j[lnc]of[lfs� _pcA_hn� ch� cnm� Mifc]s� [hA� nb_� Br_]oncp_� "i[lA� DocA_fch_� ih� Bhpclihg_hn,� Fh� [AAcncih*� nb_�
"_ln_fmg[hh� @iA_� iC� @ihAo]n� m_nm� ion� Colnb_l� l_kocl_g_hnm*� qbc]b� "_ln_fmg[hh� [hA� cnm� _gjfis__m� [l_�
i?fca[n_A� ni�ojbifA,� Fh�[AAcncih*� nb_�"_ln_fmg[hh�Pojjfc_l�@iA_�iC�@ihAo]n�ionfch_m� nb_�_rj_]n[ncihm�[hA�
l_kocl_g_hnm�Cil�nb_�Dlioj²m�?omch_mm�j[lnh_lm,�>�A_n[cf_A�A_m]lcjncih�iC�nb_m_�lof_m�[hA�l_aof[ncihm�][h�?_�
CiohA�ch�m_]ncihm�P/�[hA�P0�iC�nbcm�Pomn[ch[?cfcns�O_jiln,

3L<>LS=THUU�AVSPJC�6U@P<VUTLU>
Qb_� "_ln_fmg[hh� Mifc]s� Bhpclihg_hn� m_nm� ion� nb_� Dlioj²m� ]iggcng_hn� ni� ]ihncho[ffs� cgjlipcha� cnm�
_hpclihg_hn[f�j_lCilg[h]_,�Bhpclihg_hn[f�nijc]m�[AAl_mm_A�ch�nb_�jifc]s�ch]foA_*�?on�[l_�hin�fcgcn_A�ni*�nb_�
nijc]m� iC� ]fcg[n_� ]b[ha_� gcnca[ncih� [hA� _h_las*� qbc]b� q_l_� CiohA� ni� ?_� g[n_lc[f� ch� l_f[ncih� ni� nb_� B/�
mn[hA[lA�[]]ilAcha�ni�nb_�Aio?f_�g[n_lc[fcns�[mm_mmg_hn,�Qb_�jifc]s�[fmi�n[e_m�nb_�B/�nijc]�]fcg[n_�]b[ha_�
[A[jn[ncih�chni�[]]iohn,�

Tcnb�l_a[lA�ni�nb_�nijc]�iC�]fcg[n_�]b[ha_*�nb_�jifc]s�ionfch_m�nb_�"_ln_fmg[hh�0.1.�@fcg[n_�Q[la_n*�qbc]b�cm�
jl_m_hn_A� ch� A_n[cf� ch� m_]ncih� B/+2� iC� nbcm� Pomn[ch[?cfcns� O_jiln,� Fh� n_lgm� iC� _h_las*� m[pcha� _h_las*� nb_�
_CCc]c_hn�om_�iC�_h_las�[hA�nb_�_rj[hmcih�iC�l_h_q[?f_�_h_lac_m�b[p_�?__h�jlcilcnct_A�[m�cgjiln[hn�f_p_lm�Cil�
l_Ao]cha�al__hbiom_�a[m�_gcmmcihm,�Qb_�jli]ol_g_hn�iC� l_h_q[?f_�_h_lac_m� cm�[� e_s� l_kocl_g_hn� Cil�[ff�
mcn_m� qcnb� [hho[f� jiq_l� ]ihmogjncih� ch� _r]_mm� iC� /..� g_a[q[nn� biolm,� Fh� [AAcncih*� nb_� jifc]s� ionfch_m�
l_kocl_g_hnm�Cil�_rj[hAcha�nb_�a_h_l[ncih�iC�l_h_q[?f_�_h_las*�mo]b�[m� chmn[ffcha�jbinipifn[c]�msmn_gm�[n�
Dlioj�C[]cfcnc_m�[hA�jligincha�_hpclihg_hn[ffs+Clc_hAfs�]ihAo]n�[giha�_gjfis__m,�

Qb_�"_ln_fmg[hh�Mifc]s�Bhpclihg_hn�q[m�ojA[n_A�ch�0.02�?s�nb_�chn_lh[ncih[f*�]limm+Acpcmcih[f�³?_�al__h´�
]iggcnn__*�qbc]b�cm�g[A_�oj�iC�nb_�_hpclihg_hn[f�g[h[a_lm�Clig�nb_�Acpcmcihm�[hA�nb_�@iljil[n_�@_hn_l,�
Qb_�@iljil[n_�O_mjihmc?cfcns�A_j[lng_hn� cm�l_mjihmc?f_�Cil�]iggohc][ncha�nb_�jifc]s�ni�[ff�_gjfis__m�[hA�
inb_l�mn[e_bifA_lm�ch�]iilAch[ncih�qcnb�nb_�@iggohc][ncihm�A_j[lng_hn,�Qb_�jifc]s�cm�[p[cf[?f_�ih�?inb�nb_�
"_ln_fmg[hh�q_?mcn_�[hA�nb_�"_ln_fmg[hh�chnl[h_n�[hA�cm�l_pc_q_A�_p_ls�nqi�s_[lm,�>m�nb_�bcab_mn�A_]cmcih+
g[echa�?iAs�ch�nb_�Dlioj*�nb_�Br_]oncp_�"i[lA�A_n_lgch_m�nb_�]ihn_hn�iC�nbcm�jifc]s�[fiha�qcnb�Dlioj+qcA_�
n[la_nm,� O_mjihmc?cfcns� Cil� nb_� cgjf_g_hn[ncih� iC� nb_� jifc]s*� nb_� _hpclihg_hn[f� n[la_nm� [hA� ij_l[ncih[f�
_hpclihg_hn[f�g[h[a_g_hn�fc_m�qcnb�nb_�g[h[a_g_hn�iC�nb_�Acpcmcihm,�

Qb_�"_ln_fmg[hh�Mifc]s�Bhpclihg_hn�[jjfc_m�ni�"_ln_fmg[hh�PB�$�@i,�HD[>�[hA�"_ln_fmg[hh�J[h[a_g_hn�
PB�[hA�[ff�]igj[hc_m�]ihnliff_A�?s�nb_g�&Dlioj�]igj[hc_m',�Dlioj�]igj[hc_m�Cil�qbc]b�nbcm�jifc]s�cm�hin�
[fl_[As� Acl_]nfs� [jjfc][?f_� Ao_� ni� _rcmncha� ]iljil[n_� aip_lh[h]_� lof_m� &_,a,*� OQI�Dlioj'� cgjf_g_hn� nb_cl�
iqh*� _kocp[f_hn� jifc]c_m� ?[m_A� ih� nbcm� jifc]s,� @igjfc[h]_� qcnb� nb_m_� jlch]cjf_m� cm� _h]iol[a_A� Cil� inb_l�
]igj[hc_m�nb[n�[l_�hin�]ihnliff_A�?s�"_ln_fmg[hh,�>]]ilAchafs*�nb_�m]ij_�iC�nb_�jifc]s�ihfs�Acl_]nfs�]ip_lm�

7PUHUJPHS�:UMV<TH>PVU @ig?ch_A�J[h[a_g_hn�O_jiln 3L<>LS=THUU >hho[f�O_jiln�0.02 -	



nb_�Dlioj²m�iqh�?omch_mm�[]ncpcnc_m,�A_]cmcihm�[hA�g_[mol_m�A_lcp_A�Clig�nb_�jifc]s*�mo]b�[m�jli]ol_g_hn�
?_b[pcil� il� momn[ch[?f_� jliAo]n� iCC_lcham� [hA� l_C_l_h]_m� ni� inb_l� l_aof[ncihm� mo]b� [m� nb_� "_ln_fmg[hh�
Pojjfc_l�@iA_�iC�@ihAo]n�[fmi�b[p_�[h�chAcl_]n�_CC_]n�ih�ojmnl_[g�[hA�Aiqhmnl_[g�p[fo_�]l_[ncih�f_p_fm,�

6BLJ?>P@L�3VH<K�8?PKLSPUL�6U@P<VUTLU>
Tcnb�nb_�Br_]oncp_�"i[lA�DocA_fch_�Bhpclihg_hn*�nb_�Br_]oncp_�"i[lA�m_nm�nb_�ila[hct[ncih[f�Cl[g_qile�Cil�
Dlioj+qcA_�_hpclihg_hn[f�g[h[a_g_hn*�qbc]b�ch]foA_m�[ff�g[n_lc[f�_hpclihg_hn[f�nijc]m,�

Lh�nb_�ih_�b[hA*�nb_�aocA_fch_�[AAl_mm_m�nb_�l_mjihmc?cfcnc_m�[hA�n[mem�l_f[n_A�ni�Dlioj+qcA_�_hpclihg_hn[f�
g[h[a_g_hn�qcnb� l_a[lA� ni� nb_�Br_]oncp_�"i[lA*� nb_�g[h[a_g_hn�iC� nb_�Acpcmcihm*� nb_�g[h[a_g_hn�[hA�
_hpclihg_hn[f� iCCc]_lm� iC� nb_�Dlioj� ]igj[hc_m� [m�q_ff� [m� ]iij_l[ncih� ch� nb_�@O�@ioh]cf� [hA� nb_� ]limm+
Acpcmcih[f�³?_�al__h´�]iggcnn__,�Lh�nb_�inb_l�b[hA*�nb_�Br_]oncp_�"i[lA�aocA_fch_�A_Cch_m�nb_�n[la_nm�[hA�
l_mjihmc?cfcnc_m�l_f[n_A�ni�_hpclihg_hn[f�l_jilncha,�

Qb_�"_ln_fmg[hh�Br_]oncp_�"i[lA�?_[lm�ofncg[n_� l_mjihmc?cfcns� Cil� nbcm�aocA_fch_,� Fn�q[m�jl_j[l_A�qcnb� nb_�
chpifp_g_hn� iC� p[lciom� A_j[lng_hnm*� nb_� @O� @ioh]cf*� [hA� nb_� ³?_� al__h´� ]iggcnn__,� Fn� [jjfc_m� ni�
"_ln_fmg[hh� PB� $� @i,� HD[>� [hA� "_ln_fmg[hh� J[h[a_g_hn� PB� [hA� [ff� ]igj[hc_m� ]ihnliff_A� ?s� nb_g�
&Dlioj� ]igj[hc_m',� Dlioj� ]igj[hc_m� Cil� qbc]b� nbcm� aocA_fch_� cm� hin� [fl_[As� Acl_]nfs� [jjfc][?f_� Ao_� ni�
_rcmncha�]iljil[n_�aip_lh[h]_�lof_m�&_,a,*�OQI�Dlioj'�cgjf_g_hn�nb_cl�iqh*�_kocp[f_hn�aocA_fch_m�?[m_A�ih�
nbcm�aocA_fch_,�>m�[�l_mofn*�nb_�m]ij_�iC�nb_�Br_]oncp_�"i[lA�DocA_fch_�Bhpclihg_hn�_h]igj[mm_m�[ff�iC�nb_�
Dlioj²m�?omch_mm�[]ncpcnc_m�[n� cnm�mcn_m�[liohA�nb_�afi?_,�Qb_�Br_]oncp_�"i[lA�aocA_fch_�cm�[p[cf[?f_�ih�nb_�
"_ln_fmg[hh� chnl[h_n� [hA� nb_� @iljil[n_� O_mjihmc?cfcns� A_j[lng_hn� cm� l_mjihmc?f_� Cil� gihcnilcha� [hA�
ojA[ncha�cnm�]ihn_hn,�

4&�(�0I>OUTY�GTJ�<KYU?<IKY�OT�<KRG>OUT�>U�IROSG>K�INGTMK�SO>OMG>OUT�GTJ�GJGV>G>OUT

Qb_�"_ln_fmg[hh�0.1.�@fcg[n_�Q[la_n�jlcilcnct_m�[]ncihm�ni�jl_p_hn�[hA�l_Ao]_�al__hbiom_�a[m�_gcmmcihm�
[b_[A�iC�iCCm_nncha�[hs�l_mcAo[f�_gcmmcihm,�P_j[l[n_�n[la_nm�Cil�"_ln_fmg[hh²m�Acpcmcihm�b[p_�?__h�A_Cch_A�
[hA�]ill_mjihAcha�[]ncihm�A_lcp_A�ih� nb_�?[mcm�iC� nb_�Dlioj²m� n[la_n,� Fh�0.02*� nb_�e_s�]fcg[n_�jlin_]ncih�
[]ncihm� l_f[n_A� ni� nb_� Dlioj²m� iqh� ?omch_mm� []ncpcnc_m� ch]foA_A� ?iimncha� _h_las� _CCc]c_h]s*� _f_]nlcCscha�
chmn[ff[ncihm� jiq_l_A� ?s� Cimmcf� Co_fm*� [hA� _rj[hAcha� [hA� omcha� l_h_q[?f_� _h_lac_m,� J[hs� "_ln_fmg[hh�
]igj[hc_m�b[p_�[fmi�ijncgct_A�nb_cl�jliAo]nm�[hA�m_lpc]_m�ni�l_Ao]_�al__hbiom_�a[m�_gcmmcihm8

v Fh� nb_� l_jilncha� s_[l*� m_p_l[f�>lp[ni�Dlioj� [hA�OQI�Dlioj� mcn_m� ch�D_lg[hs� jomb_A� [b_[A�qcnb� nb_�
cgjf_g_hn[ncih� iC� _h_las� g[h[a_g_hn� msmn_gm� ch� []]ilA[h]_� qcnb� nb_� FPL� 3.,../� mn[hA[lA,� Qb_�
_rn_lh[f�]_lncCc][ncihm�[l_�_rj_]n_A�ni�?_�]igjf_n_A�ch�0.03,

v Bh_las�_CCc]c_h]s�g_[mol_m�cgjf_g_hn_A�ch�nb_�l_jilncha�s_[l�ch]foA_A�ijncgctcha�nb_�om_�iC�iCCc]_�mj[]_�
[hA�mqcn]bcha�ni�IBA�fcabncha,�>n�nb_�_hA�iC�0.01*�[�b_[n�l_]ip_ls�msmn_g�q[m�jon�chni�ij_l[ncih�Cil�nb_�
Cclmn�ncg_�[n�OQI�Dlioj²m�A[n[�]_hn_l�ch�Ior_g?iola�qbc]b�f_A�ni�mcahcCc][hn�m[pcham�ch�b_[n�]ihmogjncih�
[hA� l_f[n_A�al__hbiom_�a[m�_gcmmcihm� ch� nb_� l_jilncha�s_[l,� Fh�[AAcncih*�b_[n�jogjm�q_l_� chmn[ff_A�[n�
OQI�Eoha[ls�mcn_m�[hA�[n�nb_�>lp[ni�mcn_m�ch�Aml_h�[hA�E[hip_l,

v Fh� 0.02*� 75� j_l]_hn� iC� nb_� _f_]nlc]cns� jol]b[m_A� ?s� "_ln_fmg[hh� [liohA� nb_� afi?_� q[m� miol]_A� Clig�
l_h_q[?f_�_h_las�miol]_m�omcha�al__h�_f_]nlc]cns�n[lcCCm�il�ao[l[hn__m�iC�ilcach,�

v Qb_�jbinipifn[c]�msmn_gm�chmn[ff_A�[n�nb_�Dlioj²m�iqh�C[]cfcnc_m�a_h_l[n_A�gil_�nb[h�/5*1..�J_a[+T[nn�
biolm�iC�_f_]nlc]cns�ch�0.02*�gimn�iC�qbc]b�q[m�]ihmog_A�?s�nb_�Dlioj�cnm_fC,�K_q�jbinipifn[c]�msmn_gm�
q_l_� chmn[ff_A� [n� ]igj[hc_m� ch]foAcha� Dlioj_� J4� ch� K_ocffs+mol+P_ch_*� OQI� K_A_lf[hA� ch� Ecfp_lmog*�
Pihijl_mm*�[hA�nb_�@iljil[n_�@_hn_l�ch�Dmn_lmfib,

v OQI�Dlioj�jliAo]_A�hog_liom�QS�[hA�Ccfg�jliAo]ncihm�nb[n�q_l_�]_lncCc_A� ch�[]]ilA[h]_�qcnb�l_acih[f�
momn[ch[?cfcns�mn[hA[lAm�ch�nb_�l_jilncha�s_[l,�Cil�_r[gjf_*�nb_�OQI�CohAl[cmcha�g[l[nbih�[hA�Ciol�RC>�
mbiqm� q_l_� [q[lA_A� nb_� ³al__h� gincih´� f[?_f� ?s� nb_� ³Dl__h� Pbiincha´� qilecha� alioj� ch� D_lg[hs,�
P_p_l[f�iC�J4�Dlioj_²m�jliAo]ncihm�b[p_�[fmi�?__h�[q[lA_A�nb_�]igj[l[?f_�³B]ijliA´�m_[f�ch�Cl[h]_,

v Qb_�hog?_l�iC�jliAo]ncihm�Cil�qbc]b�nb_�al__hbiom_�a[m�Ciinjlchn�chpifp_A�q[m�A_n_lgch_A�ih�nb_�?[mcm�
iC� l_acih[f� chAomnls� chcnc[ncp_m� mo]b� [m� ³al__h� gincih´� &D_lg[hs'*� ³[f?_ln´� &Rhcn_A� HchaAig� [hA� nb_�
K_nb_lf[hAm'*� [hA� ³@[l?ih%@f[j´� &Cl[h]_'� b[m� mcahcCc][hnfs� ch]l_[m_A,�>n� OQI�K_A_lf[hA*� Cil� _r[gjf_*�
³[f?_ln´+]_lncCc_A�jlial[ggcha�biolm�m[p_A�ip_l�/*4..�nihm�iC�@L0_,
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v Lnb_l�jliAo]n+l_f[n_A�[]ncihm�ni�cgjlip_�l_miol]_�_CCc]c_h]s�&m__�m_]ncih�B3+0'�q_l_�][llc_A�ion�[giha�
inb_lm� [n� >lp[ni� Dlioj*� "_ln_fmg[hh� J[le_ncha� P_lpc]_m*� [hA� M_haoch� O[hAig� Eiom_*� qbc]b� [fmi�
]ihnlc?on_A�ni�nb_�l_Ao]ncih�iC�al__hbiom_�a[m�_gcmmcihm,

Q[la_nm�[hA�g_nlc]m

4&�)�BG<MK>Y�<KRG>KJ�>U�IROSG>K�INGTMK�SO>OMG>OUT�GTJ�GJGV>G>OUT

>m� m_n� ion� ch� nb_� "_ln_fmg[hh� Mifc]s� Bhpclihg_hn*� "_ln_fmg[hh� mojjilnm� nb_� n[la_n� iC� nb_� chn_lh[ncih[f�
]iggohcns�ni�fcgcn�afi?[f�q[lgcha�ni�q_ff�?_fiq�0�A_al__m�@_fmcom�ch�fch_�qcnb�nb_�M[lcm�@fcg[n_�>al__g_hn,�
"s�0.1.*�nb_�Dlioj�jf[hm�ni�l_Ao]_�cnm�Acl_]n�[hA�chAcl_]n�al__hbiom_�a[m�_gcmmcihm�&P]ij_�/�ni�1'�?s�3.�
j_l]_hn�]igj[l_A�qcnb�nb_�?[m_�s_[l�0./6,�Qb_�l_Ao]ncih�n[la_n�l_C_lm�ni�al__hbiom_�a[m�_gcmmcihm�iC�0,3�
gcffcih�nihm�iC�@L0�_kocp[f_hnm�&@L0_'�[]]iohn_A�Cil�ch�nb_�?[m_�s_[l�0./6,�Qb_�n[la_n�q[m�A_Cch_A�?s�nb_�
@iljil[n_� O_mjihmc?cfcns� A_j[lng_hn� nia_nb_l� qcnb� nb_� Acpcmcih[f� _hpclihg_hn[f� g[h[a_lm� [hA� inb_l�
mn[e_bifA_lm�[hA�[jjlip_A�?s� nb_�Dlioj�Br_]oncp_�"i[lA,� Fn�q[m�p[fcA[n_A�?s� nb_�P]c_h]_�"[m_A�Q[la_nm�
Fhcnc[ncp_� &P"Qc'�omcha� nb_�S2,/�]lcn_lc[� ch�J[l]b�0.0/,�P"Qc� cm�[h�ila[hcm[ncih� nb[n�mojjilnm�]igj[hc_m� ch�
m_nncha�m]c_h]_+?[m_A�]fcg[n_�n[la_nm,�Qb_�P"Qc�g_nbiAifias� cm�mo?d_]n� ni� chb_l_hn�oh]_ln[chnc_m�l_a[lAcha�
nb_� ohA_lfscha� m]c_hncCc]� _pcA_h]_� [hA� Cilq[lA+fiiecha� [mmogjncihm� ih� nb_� l_Ao]ncih� iC� al__hbiom_� a[m�
_gcmmcihm,�Qb_�P"Qc�g_nbiAifias�cm�]oll_hnfs�?_cha�l_pcm_A,�Jil_�l_]_hn�m]c_hncCc]�CchAcham�ih�nb_�]iolm_�iC�
]fcg[n_�]b[ha_�]iofA�f_[A�ni�[�]b[ha_�ch�nb_�P"Qc�g_nbiAifias�[hA�nb_�[mm_mmg_hn�iC�qb_nb_l�nb_�[g?cncih�
f_p_f�iC�nb_�n[la_nm�cm�moCCc]c_hn�ni�fcgcn�afi?[f�q[lgcha�ni�/,3�A_al__m�@_fmcom,

Qb_� "_ln_fmg[hh� 0.1.� @fcg[n_� Q[la_n� ]ih]_lhm� [ff� &g[le_n+?[m_A'� P]ij_� /*� 0*� [hA� 1� al__hbiom_� a[m�
_gcmmcihm� ch� nb_cl� _hncl_ns,�Qb_� n[la_n� ]ip_lm�/..�j_l]_hn� iC�P]ij_�/�[hA�0�_gcmmcihm�[hA�52�j_l]_hn� iC�
P]ij_�1�_gcmmcihm�l_jiln_A�ch�0.02,�>Adomng_hnm�q_l_�g[A_�ni�nb_�g_nbiAifias�om_A�Cil�al__hbiom_�a[m�
[]]iohncha� ch�0.02,� Fh�P]ij_�1�][n_ails�1,/�³Mol]b[mcha�iC�aiiAm�[hA�m_lpc]_m´*�]_ln[ch�inb_l�]imnm�q_l_�
chcnc[ffs�ko[hncCc_A�omcha�[h�_rj_hAcnol_+?[m_A�][f]of[ncih�g_nbiA,�>AAcncih[f�P]ij_�1�_gcmmcihm�][n_ailc_m�
&P]ij_�1�][n_ails�0�³@[jcn[f�aiiAm´�[hA�P]ij_�1�][n_ails�/3�³Fhp_mng_hnm´'�q_l_�[fmi�ch]foA_A�Cil�nb_�Cclmn�
ncg_�&m__�m_]ncih�B/+4',�Fh�nb_�l_jilncha�s_[l*�nb_m_�[Adomng_hnm�f_A�ni�nb_�Cclmn+ncg_�Acm]fimol_�iC�[AAcncih[f�
_gcmmcihm� ch� nb_� [giohn� iC� 356*.6/� nihm� iC� @L0_,� Ao_� ni� nb_� g_nbiAifiac][f� [Adomng_hnm� ni� P]ij_� 1�
l_jilncha�[hA�]b[ha_m�ni�nb_�Dlioj²m�jilnCifci*�[h�[Adomng_hn�ni�nb_�0./6�?[m_�s_[l�p[fo_m�[hA�[�l_pcmcih�iC�
nb_�l_Ao]ncih�n[la_n�[l_�jf[hh_A�Cil�0.03,

BG<MK>Y�<KRG>KJ�>U�IROSG>K�INGTMK�SO>OMG>OUT

O_nlimj_]ncp_ Jcf_mnih_m�[hA�n[la_n�s_[lm

ch�nihm�@L0_ 0./6 0.02 0.1.
>hho[f�#�iC�n[la_n-�

?[m_�s_[l

P]ij_�/*�0*�[hA�1�&]ig?ch_A'�p�DED�_gcmmcihm�
[]]ilAcha�ni�nb_�]oll_hnfs�p[fcA�n[la_n�A_Cchcncih 0*3..*... /*536*/.7 /*03.*... �2,0�#

AcCC_l_h]_�Clig�nb_�P]ij_�1�DED�_gcmmcihm�
miol]_m�ch]foA_A�Cil�nb_�Cclmn�ncg_�ch�0.02 356*.6/

P]ij_�/*�0�[hA�1�&]ig?ch_A'�p�DED�_gcmmcihm�
&g[le_n+?[m_A'�[]]ilAcha�ni�BPOP�B/+4 0*114*/7.
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Fh� n_lgm� iC� nb_� al__hbiom_� a[m� _gcmmcih� miol]_m� []]iohn_A� Cil� ch� nb_� ?[m_� s_[l� 0./6*� "_ln_fmg[hh�
mo]]__A_A� ch� []bc_pcha� [� 1.� j_l]_hn� l_Ao]ncih,� Fh� [AAcncih� ni� _CC_]nm� Clig� nb_� []ncihm� ionfch_A� ch� m_]ncih�
B/+1*� nb_� A_]fch_� ch� nb_� jlchncha� ?omch_mm� ch� D_lg[hs� [m� q_ff� [m� nb_� m[f_� iC� J[dil_f� ]ihnlc?on_A� ni� nbcm�
A_]fch_,

Rh[picA[?f_�_gcmmcihm�l_f[n_A�ni�nb_�Dlioj²m�iqh�C[]cfcnc_m*�_gjfis__�gi?cfcns�[hA�nb_�Dlioj²m�jliAo]nm�[l_�
ni�?_�iCCm_n�?s�0.1.,�Tcnb� nbcm*� nb_�Dlioj�jf[hm� ni�[]bc_p_� ³]fcg[n_�h_onl[fcns´�?s�iCCm_nncha� nb_�[giohn�iC�
_gcmmcihm� jliAo]_A� _[]b� s_[l,� Qb_� m]ij_� iC� _gcmmcihm� ]ip_l_A� ?s� nb_� pifohn[ls� iCCm_nncha� ]iggcng_hn�
[giohn_A� ni�/,1�gcffcih� nihm�iC�@L0_� ch� nb_�?[m_�s_[l,�Qb_� l_g[chcha�_gcmmcihm�[l_� ni�?_�iCCm_n� nblioab�
][l?ih�]l_Acnm�Clig�[�jilnCifci�iC�pifohn[ls�]fcg[n_�jlin_]ncih�jlid_]nm,�Qb_�jlid_]nm�[l_�][l_Coffs�m_f_]n_A�ih�
nb_�?[mcm�iC�A_Cch_A�]lcn_lc[,�Cil�_r[gjf_*�jlid_]nm�gomn�?_� fiha+n_lg�[hA�_hmol_� ni� nb_�al_[n_mn�jimmc?f_�
_rn_hn�nb[n�iCCm_n�][l?ih�_gcmmcihm�[l_�hin�l_f_[m_A�?[]e�chni�nb_�[ngimjb_l_,�FhCilg[ncih�ih�nb_�m]ij_�iC�
]igj_hm[nils�g_[mol_m�ch�nb_�l_jilncha�s_[l�][h�?_�CiohA�ch�m_]ncih�B/+5,

4&���4TK<MC�IUTY?SV>OUT�GTJ�SOB

Bh_las� ]ihmogjncih� [hA� nb_� _h_las� gcr� [l_� ]lo]c[f� qb_h� cn� ]ig_m� ni� []bc_pcha� nb_� "_ln_fmg[hh� 0.1.�
@fcg[n_�Q[la_n,�Tbcf_�ch]l_[mcha�Acacn[fct[ncih�g[e_m�nb_�Dlioj�f_mm�A_j_hA_hn�ih�Cchcn_�h[nol[f�l_miol]_m*�cn�
[fmi� ch]l_[m_m� _h_las� ]ihmogjncih� ][om_A� ?s� A[n[� om_,� Fh� [AAcncih� ni� cgjlipcha� _h_las� _CCc]c_h]s*�
"_ln_fmg[hh�cm�[fmi�Ci]omcha�ih�ch]l_[mcha�nb_�om_�iC�l_h_q[?f_�_h_lac_m�ch�[ff�Acpcmcihm,�

"_ln_fmg[hh� [cgm� ni� Colnb_l� ch]l_[m_� _h_las� _CCc]c_h]s� [n� cnm� mcn_m� [liohA� nb_� afi?_*� Cil� _r[gjf_� ?s�
]ihmcmn_hnfs�omcha�_h_las+m[pcha�[hA�_h_las+_CCc]c_hn�_kocjg_hn�[hA�?s�_hpclihg_hn[ffs�]ihm]ciom�]ihAo]n�
ih� nb_� j[ln� iC� cnm� _gjfis__m,� "_ln_fmg[hh� ][h� chCfo_h]_� A_g[hA� Cil� ]fcg[n_+Clc_hAfs� ijncihm� qcnb� cnm�
jol]b[mcha�?_b[pcil�qb_h�cn�]ig_m�ni�_h_las�jli]ol_g_hn,�Qb_�nl[hmcncih�iC�_h_las�jli]ol_g_hn�ni�al__h�
_f_]nlc]cns� cm�ih_�iC� nb_�e_s� f_p_lm� Cil�A_][l?ihctcha�nb_�Dlioj²m�iqh�?omch_mm�[]ncpcnc_m,� Fh�[AAcncih� ni� nb_�
nl[hmcncih�iC�_f_]nlc]cns�jli]ol_g_hn*�fi][f�ch+biom_�a_h_l[ncih�iC�_f_]nlc]cns�[hA�b_[ncha�qcff�[fmi�?_�_rj[hA_A�
qcnb� nb_�b_fj�iC� l_h_q[?f_�_h_lac_m,�Ql[hmj[l_h]s� l_a[lAcha�_h_las�]ihmogjncih�ih� nb_�al__h,m]l__h� FQ�
jf[nCilg� mojjilnm� _h_las� A[n[� g[h[a_g_hn� [n� mcn_� f_p_f� [hA� C[]cfcn[n_m� ]limm+mcn_� ]igj[lcmihm� [hA�
_r]b[ha_m,�

b�BLWV<>PUN�W<PUJPWSL=

Bh_las�]ihmogjncih�l_f[n_m� ni� nb_�Dlioj²m�iqh_A�[hA� f_[m_A�jlchncha�[hA� fiacmnc]m� C[]cfcnc_m*�iCCc]_� fi][ncihm*� nb_�Dlioj²m�iqh�A[n[�
]_hn_lm*�jliAo]ncih�mnoAcim�Cil�n_f_pcmcih�[hA�Ccfg�]ihn_hn*�[hA�nb_�Dlioj²m�iqh�p_bc]f_�Cf__n,�Fn�q[m�f[la_fs�A_n_lgch_A�?[m_A�ih�g_n_l�
l_[Acham*� l_jilnm� Clig�_h_las� mojjfc_lm*� ]ihCclg[ncihm� Clig� f_mmilm�il� Co_f� l_]_cjnm,�Cil� ]igj[hc_m�qcnb� C_q_l� nb[h�3.�_gjfis__m�
qbim_�?omch_mm�[]ncpcnc_m�[l_�hin�]ihmcA_l_A�ni�?_�_h_las�chn_hmcp_*�_h_las�]ihmogjncih�cm�][f]of[n_A�omcha�_mncg[ncih�g_nbiAm,�Qb_�
A[n[�j_l�_gjfis__�l_]ilA_A�?s�]igj[lcmih�mcn_m�cm�om_A�Cil�nb_�_mncg[n_�[hA�_rnl[jif[n_A�?[m_A�ih�nb_�_gjfis__�b_[A]iohn�iC�nb_�
]igj[hc_m� hin� ch]foA_A� ch� nb_� A[n[� ]iff_]ncih,�>n� f_mm� nb[h� /� j_l]_hn*� nb_� mb[l_� iC� _h_las� ]ihmog_A� [m� _mncg[n_A� ?s� _mncg[ncih�
g_nbiAm�]ihnlc?on_m�ihfs�chmcahcCc][hnfs�ni�"_ln_fmg[hh²m�nin[f�_h_las�]ihmogjncih,

Qb_�_h_las�]ihmogjncih�l_jiln�cm�?[m_A�ih�nb_�]ihnl[]no[f�mojjfs�[al__g_hnm�[hA�ao[l[hn__m�iC�ilcach�&g[le_n+?[m_A',�>]]ilAchafs*�
nb_�g[dilcns� iC� _f_]nlc]cns� ]ihmogjncih� cm� l_jiln_A� [m� _f_]nlc]cns� Clig� l_h_q[?f_� _h_lac_m,�Qb_� _f_]nlc]cns�gcr� iC� nb_� l_mj_]ncp_� mcn_�
&fi][ncih+?[m_A'�cm�hin�l_jiln_A,

Bh_las�chn_hmcns�j_l�h_n�l_p_ho_�cm�][f]of[n_A�[m�nb_�nin[f�]ihmogjncih�ch�bcab�]fcg[n_�cgj[]n�m_]nilm�l_f[ncp_�ni�nb_�h_n�l_p_ho_�Clig�
[]ncpcnc_m� ch� nbim_� bcab� ]fcg[n_� cgj[]n� m_]nilm,� "_ln_fmg[hh� ij_l[n_m� ch� nb_� Ciffiqcha� bcab� ]fcg[n_� cgj[]n� m_]nilm8� ³MliAo]ncih� iC�
jlchn_A�jliAo]nm´*�³T[l_biom_�fiacmnc]m�[hA�inb_l�nl[hmjiln�m_lpc]_m´�[hA�³O_jliAo]ncih�iC�l_]ilA_A�[oAci*�pcA_i�[hA�A[n[�g_Ac[,´
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4TK<MC�IUTY?SV>OUT�GTJ�SOB

ch�J_a[+T[nn�biolm�&JTb' � 0.02�
Co_f�]ihmogjncih�Clig�]i[f�[hA�]i[f�jliAo]nm .
Co_f�]ihmogjncih�Clig�]loA_�icf�[hA�j_nlif_og�jliAo]nm 22*/34
Co_f�]ihmogjncih�Clig�h[nol[f�a[m 3/4*74/
Co_f�]ihmogjncih�Clig�inb_l�Cimmcf�miol]_m 5*405
@ihmogjncih�iC�jol]b[m_A�il�[]kocl_A�_f_]nlc]cns*�b_[n*�mn_[g*�[hA�]iifcha�Clig�Cimmcf�miol]_m 37*232
Qin[f�Cimmcf�Co_f�_h_las�]ihmogjncih 406*/76
Pb[l_�iC�Cimmcf�miol]_m�ch�nin[f�_h_las�]ihmogjncih�&ch�#' �41�
@ihmogjncih�Clig�ho]f_[l�miol]_m .
Pb[l_�iC�]ihmogjncih�Clig�ho]f_[l�miol]_m�ch�nin[f�_h_las�]ihmogjncih�&ch�#' .
Co_f�]ihmogjncih�Clig�l_h_q[?f_�miol]_m*�ch]foAcha�?cig[mm 0/6
@ihmogjncih�iC�jol]b[m_A�il�[]kocl_A�_f_]nlc]cns*�b_[n*�mn_[g*�[hA�]iifcha�Clig�l_h_q[?f_�miol]_m 125*.62
@ihmogjncih�iC�m_fC+a_h_l[n_A�hih+Co_f�l_h_q[?f_�_h_las /5*1.1
Qin[f�l_h_q[?f_�_h_las�]ihmogjncih 142*4.4
Pb[l_�iC�l_h_q[?f_�miol]_m�ch�nin[f�_h_las�]ihmogjncih�&ch�#' �15�
Qin[f�_h_las�]ihmogjncih 770*6.1

Fh� 0.02*� nin[f� _h_las� ]ihmogjncih�q[m� 770*6.1�J_a[+T[nn� biolm,�Qb_� ihaicha� ]ihp_lmcih� ni� l_h_q[?f_�
_h_lac_m� omcha� al__h� _f_]nlc]cns� n[lcCCm� [hA� ao[l[hn__m� iC� ilcach� [hA� nb_� _rj[hmcih� iC� jbinipifn[c]�
chmn[ff[ncihm�[n�nb_�Dlioj²m�iqh�mcn_m�[m�q_ff�[m�nb_�A_]fchcha�nl_hA�iC�jlchncha�ch�D_lg[hs�g[A_�[�mcahcCc][hn�
]ihnlc?oncih� ni� nb_� ch]l_[m_� ch� nb_� mb[l_� iC� l_h_q[?f_� miol]_m� ch� nin[f� _h_las� ]ihmogjncih*� ?lchacha� nb_�
Ccaol_�ni�15�j_l]_hn,�Fh�nb_�l_jilncha�s_[l*�[fgimn�[ff�iC�nb_�_f_]nlc]cns�jol]b[m_A�q[m�miol]_A�Clig�l_h_q[?f_�
miol]_m� nblioab� ]ihnl[]no[f� mojjfs� [al__g_hnm� [hA�ao[l[hn__m�iC� ilcach,�>m�[� l_mofn*� nb_� mb[l_�iC� al__h�
_f_]nlc]cns�jol]b[m_A�][g_�ni�75�j_l]_hn�[n�[ff�iC�nb_�l_jilncha�mcn_m,

4TK<MC�OT>KTYO>C�HGYKJ�UT�<K@KT?K�L<US�NOMN�IROSG>K�OSVGI>�GI>O@O>OKY

ch�J_a[+T[nn�biolm�&JTb'�-�w�gcffcihm � 0.02�
MliAo]ncih�iC�jlchn_A�jliAo]nm 477
Pnil[a_�[hA�jlipcmcih�iC�inb_l�m_lpc]_m�Cil�nl[hmjiln 63
O_jliAo]ncih�iC�l_]ilA_A�[oAci*�pcA_i�[hA�A[n[�g_Ac[ /3

O_p_ho_� Clig�?omch_mm�[]ncpcnc_m� ch�bcab�]fcg[n_� cgj[]n�m_]nilm�]ill_mjihAm� ni� nb_�jlijilncih[n_� l_p_ho_�
l_jiln_A�ch�nb_�]ihmifcA[n_A�Cch[h]c[f�mn[n_g_hnm�ch�[]]ilA[h]_�qcnb�FCOP�/3,

$KIUTIOROG>OUT�UL�<K@KT?K�L<US�NOMN�IROSG>K�OSVGI>�GI>O@O>OKY

�ch�w�gcffcihm� 0.02
K_n�l_p_ho_�Clig�[]ncpcnc_m�ch�bcab�]fcg[n_�cgj[]n�m_]nilm�om_A�ni�][f]of[n_�_h_las�chn_hmcns 1*2./
K_n�l_p_ho_�&inb_l' /3*365
Qin[f�h_n�l_p_ho_�&Cch[h]c[f�mn[n_g_hnm' /6*766
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b�BLWV<>PUN�W<PUJPWSL=

DED�_gcmmcihm�[l_�[]]iohn_A�Cil�ch�[]]ilA[h]_�qcnb�nb_�@iljil[n_�>]]iohncha�[hA�O_jilncha�Pn[hA[lA*�nb_�P]ij_�0�DocA[h]_*�[hA�
nb_� @iljil[n_� S[fo_� @b[ch� &P]ij_� 1'� Pn[hA[lA� iC� nb_� Dl__hbiom_� D[m� Mlini]if� &DED� Mlini]if',� Fh� []]ilA[h]_� qcnb� nb_� DED�
Mlini]if*�_gcmmcihm�[l_�l_jiln_A�ch�nbl__�AcCC_l_hn�][n_ailc_m8�P]ij_�/*�P]ij_�0�[hA�P]ij_�1,

P]ij_�/8�Qb_�][n_ails�P]ij_�/�cm�[mmcah_A�ni�[ff�DED�Clig�miol]_m�iqh_A�?s�"_ln_fmg[hh�il�cnm�]ihmifcA[n_A�Dlioj�]igj[hc_m*�il�
ip_l�qbc]b�"_ln_fmg[hh�Dlioj�]igj[hc_m�b[p_�ij_l[ncih[f� ]ihnlif,�P]ij_�/� l_C_lm� ni�Acl_]n� _gcmmcihm�jliAo]_A�?s�"_ln_fmg[hh*�
l_mofncha*�Cil�_r[gjf_*�Clig�nb_�Dlioj²m�iqh�ih+mcn_�_f_]nlc]cns�[hA�b_[n�a_h_l[ncih�[hA�Clig�nb_�jliAo]ncih�iC�jli]_mm�_h_las�ch�nb_�
ij_l[ncih�iC�jlchncha�jf[hnm,�

P]ij_�08�P]ij_�0�_gcmmcihm� ch]foA_�DED�_gcmmcihm� l_f[n_A� ni� nb_�jliAo]ncih�iC� jol]b[m_A�_h_las� &_f_]nlc]cns� il� Acmnlc]n� b_[ncha',�
Qb_m_�_gcmmcihm�[l_�a_h_l[n_A�Aolcha� nb_�jliAo]ncih�iC� nb_�_h_las�?s� nb_�mojjfc_l�[hA�[l_� nb_l_Cil_�ihfs� chAcl_]nfs�[nnlc?on[?f_� ni�
"_ln_fmg[hh²m� ?omch_mm� []ncpcnc_m,� "_ln_fmg[hh� l_]iahct_m� _f_]nlc]cns� jol]b[m_A*� b_[ncha� jol]b[m_A*� mn_[g�[hA� ]iifcha� [fiha�qcnb�
_h_las� Clig�ih+mcn_� chmn[ff[ncihm*�qbc]b�[l_�?cff_A�?s� nb_� f_mmil�?[m_A�ih�]ihmogjncih*�[m�P]ij_�0�_gcmmcihm,�P]ij_�0�_gcmmcihm�
[nnlc?on[?f_� ni�jol]b[m_A�_h_las�[l_�][f]of[n_A�[]]ilAcha� ni�?inb� nb_� fi][ncih+?[m_A�[hA� nb_�g[le_n+?[m_A�g_nbiAm,�"_ln_fmg[hh�
om_m� nb_� h[ncih[f� _gcmmcih� f_p_fm� jo?fcmb_A� ?s� nb_� FB>� Cil� nb_� fi][ncih+?[m_A� g_nbiA,� @ihnl[]no[ffs� [al__A� chmnlog_hnm� mo]b� [m�
ao[l[hn__m� iC� ilcach� [hA� al__h� _f_]nlc]cns� n[lcCCm� il� mojjfc_l+mj_]cCc]� _gcmmcih� C[]nilm� [l_� om_A� ni� A_n_lgch_� g[le_n+?[m_A� DED�
_gcmmcihm,� Fh� ]ihnl[mn� ni� nb_� fi][ncih+?[m_A�g_nbiA*� nb_�g[le_n+?[m_A�g_nbiA�acp_m�"_ln_fmg[hh� nb_�ijjilnohcns� ni� chCfo_h]_� nb_�
DED�C[]nil,�Cil�nbcm�l_[mih*�"_ln_fmg[hh�om_m�g[le_n+?[m_A�DED�_gcmmcihm�[m�j[ln�iC�cnm�]fcg[n_�i?d_]ncp_,

P]ij_�18�O_f_p[hn�chAcl_]n�&P]ij_�1'�_gcmmcihm�Clig�nb_�p[fo_�]b[ch�[l_�[fmi�n[e_h�chni�[]]iohn,�Fh�[]]ilA[h]_�qcnb�nb_�@iljil[n_�
S[fo_� @b[ch� &P]ij_� 1'� Pn[hA[lA*� nbcm� ch]foA_m� ?inb� ojmnl_[g� _gcmmcih� miol]_m� mo]b� [m� nb_� jol]b[m_� iC� aiiAm� [hA� m_lpc]_m*�
nl[hmjilncha� iC� g[n_lc[fm� [hA� jliAo]nm� [hA� nb_� gi?cfcns� iC� _gjfis__m*� [m� q_ff� [m� Aiqhmnl_[g� _gcmmcihm� miol]_m� mo]b� [m� nb_�
Acmnlc?oncih�iC�jlchn_A�jliAo]nm,�P]ij_�1�_gcmmcihm�[l_�][n_ailct_A�chni�/3�][n_ailc_m�[]]ilAcha�ni�nb_�DED�Mlini]if,�Qb_�g[n_lc[fcns�
iC�_[]b�iC�nb_�/3�P]ij_�1�][n_ailc_m�q[m�A_n_lgch_A�ih�nb_�?[mcm�iC�[h�_rj_hAcnol_+?[m_A�g[n_lc[fcns�[mm_mmg_hn,�Qb_�][n_ailc_m�
ch]foA_A� ch� nb_� ][f]of[ncih� [l_� fcmn_A� ch� nb_� DED� _gcmmcihm� n[?f_,� Lhfs� Ciol� ][n_ailc_m� q_l_� _r]foA_A� Clig� nb_� ][f]of[ncih� p� nb_�
jli]_mmcha�iC� mifA�jliAo]nm*� nb_�om_�iC� mifA�jliAo]nm*� Aiqhmnl_[g� f_[m_A�[mm_nm�[hA� Cl[h]bcm_m�p�[m� nb_s�q_l_�[mm_mm_A�[m�hin�
g[n_lc[f�ni�"_ln_fmg[hh,

Tb_h�][f]of[ncha�DED�_gcmmcihm*�"_ln_fmg[hh�n[e_m�chni�[]]iohn�nb_�]fcg[n_+]b[hacha�DEDm�][l?ih�AcircA_�&@L0'*�g_nb[h_�&@E2'*�
hcnliom�ircA_�&K0L'*�[hA�Cfoilch[n_A�a[m_m�&C+a[m_m',�Qb_�[giohnm�[l_�l_jiln_A� ch�@L0�_kocp[f_hnm�&@L0_'*� n[echa� chni�[]]iohn� nb_�
afi?[f�q[lgcha�jin_hnc[fm�jo?fcmb_A�ch�nb_�CcCnb�>mm_mmg_hn�O_jiln�Clig�nb_�FM@@�&DTM�/..�>O�3�FM@@',

A[n[�ih�[]ncpcnc_m�[hA�ij_l[ncihm�om_A� Cil� nb_�][f]of[ncih�[l_� n[e_h� Clig�Dlioj� chn_lh[f�msmn_gm*� ch�j[lnc]of[l� Clig� nb_�jliAo]ncih*�
nl[hmjiln�g[h[a_g_hn� [hA�[]]iohncha� msmn_gm,� Fh� ilA_l� ni� ][f]of[n_�DED�_gcmmcihm*�"_ln_fmg[hh�om_m� mj_]cCc]� _gcmmcih� C[]nilm�
Clig�mojjfc_lm�&qb_l_�l_fc[?fs�[p[cf[?f_'*�chAomnls+qcA_�?_h]bg[lem�il�A[n[�Clig�chn_lh[ncih[ffs�l_]iahct_A�A[n[�miol]_m,�"_ln_fmg[hh�
om_m�nb_�Ciffiqcha�A[n[�m_nm�ch�j[lnc]of[l8

v Fhn_lh[ncih[f�Bh_las�>a_h]s�&FB>'8�]iohnls+mj_]cCc]�A[n[�Cil�P]ij_�0�_gcmmcihm�Clig�_f_]nlc]cns�jol]b[m_m�[hA�P]ij_�1�_gcmmcih�
C[]nilm�Cil�ojmnl_[g�_gcmmcihm

v RH�A_j[lng_hn�Cil�Bh_las�P_]olcns�[hA�K_n�W_li�&0.02'8�_gcmmcihm�A[n[�Cil�nl[hmjiln*�q[mn_*�il�q[mn_�fiacmnc]m�&P]ij_�1'

v Mli]_mm+ilc_hn_A�?[mc]�A[n[�Cil�_hpclihg_hn[f�g[h[a_g_hn�chmnlog_hnm�jo?fcmb_A�?s�nb_�D_lg[h�C_A_l[f�Bhpclihg_hn�>a_h]s8�
m_f_]n_A�_h_las�il�g[n_lc[f+l_f[n_A�A[n[�&P]ij_�/�[hA�P]ij_�1'

v B]ichp_hn�&S1,7,/'8�m_f_]n_A�_gcmmcih�C[]nilm�Cil�g[n_lc[fm�&P]ij_�1'

v D_lg[h�C_A_l[f�Bhpclihg_hn�>a_h]s�&J[l]b�0.02'8�Dfi?[f�T[lgcha�Min_hnc[fm�&DTM/..'�Cil�bsAli&]bfili'Cfoilch[n_A�[hA�
j_lCfoilch[n_A�bsAli][l?ihm�&EC@m*�E@C@m�[hA�EC@m'�[hA�inb_l�j_lCfoilch[n_A�]igjiohAm�

v Qb_�Cl_h]b�>a_h]s�Cil�B]ifiac][f�Ql[hmcncih8�m_f_]n�_gcmmcih�C[]nilm�Clig�³"[m_�@[l?ih�&S01,0'´

Pj_]cCc]�_gcmmcihm�iC�mojjfc_lm�[l_�om_A� cC� nb_s�b[p_�?__h�A_n_lgch_A�ih� nb_�?[mcm�iC�jliAo]n+l_f[n_A�DED�[]]iohncha�mn[hA[lAm*�
mo]b�[m� FPL�/2.45�il�DED�Mlini]if*� [hA�mn[hA[lA� chAomnls�jl[]nc]_m,�Cil�_r[gjf_*�"_ln_fmg[hh�om_m�DED�_gcmmcihm�A[n[� Clig�
j[j_l�g[hoC[]nol_lm�[]]ilAcha�ni�nb_�Q_h�Qi_m�iC�nb_�@ihC_A_l[ncih�iC�Bolij_[h�M[j_l�FhAomnlc_m�&@BMF'�[hA�M[j_l�MliCcf_*�[m�q_ff�
[m� _gcmmcihm� A[n[� Clig� jlchncha� m_lpc]_� jlipcA_lm� []]ilAcha� ni� nb_� Fhn_lal[C� Oi[Ag[j� jo?fcmb_A� ?s� nb_� Bolij_[h� [mmi]c[ncih� iC�
h[ncih[f� jlchncha� chAomnls� mn[e_bifA_lm,� A[n[� Clig� l_acih[f� chAomnls� chcnc[ncp_m� mo]b� [m� al__h� gincih� &D_lg[hs'*� [f?_ln� &Rhcn_A�
HchaAig*�K_nb_lf[hAm'*�[hA�@[l?ih²@f[j�&Cl[h]_'�[l_�om_A�ni�A_n_lgch_�DED�A[n[�Clig�QS�[hA�Ccfg�jliAo]ncihm,�

Ao_�ni�nb_�]igjf_rcns�iC�Dlioj+qcA_�al__hbiom_�a[m�[]]iohncha�[hA�nb_�chpifp_g_hn�iC�hog_liom�Dlioj�]igj[hc_m*�nb_�pifog_�iC�
jlcg[ls�A[n[�om_A�?s�mojjfc_lm�il�inb_l�j[lnh_lm� ch�nb_�p[fo_�]b[ch�][hhin�?_�l_fc[?fs�A_n_lgch_A�[hA�cm�_mncg[n_A�?s�nb_�Dlioj�ni�
]ihmncnon_�ohA_l�1.�j_l]_hn,�Fh�][m_m�qb_l_�[]ncpcns+l_f[n_A�A[n[�q_l_�hin�[p[cf[?f_�Cil�]_ln[ch�_gcmmcih�miol]_m*�A[n[�Clig�nb_�chn_lh[f�
Cch[h]c[f� msmn_gm� [m� q_ff� [m� _gcmmcih� C[]nilm� Clig� [� gofnc+l_acih[f*� _hpclihg_hn[ffs� _rn_hA_A� chjon+ionjon� A[n[?[m_� &@BA>� ?s�
T[n_lmb_A'�q_l_�om_A,�Qbcm�q[m�nb_�][m_�ch�j[lnc]of[l� ch�P]ij_�][n_ailc_m�1,/*�1,0*�[hA�1,/3,�Qb_�][f]of[ncihm�[l_�j[lnfs�?[m_A�ih�
[mmogjncihm�[hA�_mncg[n_m,�Fhb_l_hn�oh]_ln[chnc_m�][hhin�?_�lof_A�ion,

Cil�]igj[hc_m�qcnb�C_q_l�nb[h�3.�_gjfis__m*�qbim_�?omch_mm�[]ncpcnc_m�[l_�hin�]ihmcA_l_A�ni�?_�_gcmmcihm�chn_hmcp_*�DED�_gcmmcihm�
[l_�][f]of[n_A�omcha�_mncg[ncih�g_nbiAm,�>n� f_mm� nb[h�/�j_l]_hn*� nb_�mb[l_�iC�DED�_gcmmcihm�[m�_mncg[n_A�?s�_mncg[ncih�g_nbiAm�
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Cclmn+ncg_�g[n_lc[fcns�iC�nb_�nijc]*�nb_l_�[l_�hi�Dlioj+qcA_�n[la_nm�ch�jf[]_�qcnb�l_mj_]n�ni�nb_�p[fo_�]b[ch,

4(�)�EG>K<�IUTY?SV>OUT

Ao_�ni�nb_�f[]e�iC�g[n_lc[fcns�iC�nb_�nijc]�[n�cnm�iqh�mcn_m*�nb_�Dlioj�Ai_m�hin�l_jiln�[hs�q[n_l�]ihmogjncih�
g_nlc]m�[m�A_Cch_A�ch�JAO+J�&Jchcgog�Acm]fimol_�O_kocl_g_hnm�p�J_nlc]m',

0)� -HNCHTDP5HRW�$MC�DBN5W5RD05

Ice_�_p_ls�]igj[hs*�"_ln_fmg[hh�l_fc_m�ih�nb_�_rcmn_h]_�iC�chn[]n�_]imsmn_gm,�Qbcm�[jjfc_m�ch�j[lnc]of[l�ni�
nb_� ?omch_mm� []ncpcnc_m� iC� nb_� Acpcmcihm� M_haoch� O[hAig� Eiom_� [hA� "_ln_fmg[hh� J[le_ncha� P_lpc]_m,� Fh�
nb_m_� Acpcmcihm*� j[j_l� cm� chAcmj_hm[?f_� [m� nb_�gimn� cgjiln[hn� ?ci+?[m_A� l[q�g[n_lc[f� ch� nb_� p[fo_� ]b[ch,�
"_ln_fmg[hh�nb_l_Cil_�jolmo_m�[�momn[ch[?f_�jli]ol_g_hn�mnl[n_as�ni�[picA�h_a[ncp_�cgj[]nm�ih�Cil_mnm�[hA�
inb_l�_]imsmn_gm�ch�cnm�p[fo_�]b[chm,�

A1 �(� G>K<OGR�OSVGI>Y��<OY5Y�GTJ�UVVU<>?TO>OKY�GTJ�>NKO<�OT>K<GI>OUT�AO>N�Y><G>KMC�GTJ�H?YOTKYY�SUJKR

Qb_�Ciffiqcha�n[?f_�mbiqm�nb_�g[n_lc[f�nijc]m�[hA�nb_cl�l_mj_]ncp_�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�&³FOLm´'�
l_f[n_A� ni� ?ciAcp_lmcns� [hA� _]imsmn_gm� nb[n� b[p_� ?__h� cA_hncCc_A� [m� j[ln� iC� nb_� Aio?f_� g[n_lc[fcns�
[mm_mmg_hn,�Qi� nb_�_rn_hn� nb[n�"_ln_fmg[hh�[AAl_mm_m� cnm�g[n_lc[f� FOLm� nblioab�p[lciom�jifc]c_m*�[]ncihm�
[hA�n[la_nm*�nb_m_�[l_�Acm]omm_A�ch�al_[n_l�A_n[cf�ch�m_]ncihm�B2+/�nblioab�B2+2,

7PUHUJPHS�:UMV<TH>PVU @ig?ch_A�J[h[a_g_hn�O_jiln 3L<>LS=THUU >hho[f�O_jiln�0.02 -.



 G>K<OGR�OSVGI>Y��<OY5Y�GTJ�UVVU<>?TO>OKY

Qijc]-Po?+nijc] Po?+mo?+
nijc]

A_m]lcjncih�iC�nb_�FOLm @b[l[]n_lct[ncih�
iC�nb_�FOLm

Ii][fct[ncih�iC�nb_�
FOLm

Qcg_�bilctih�
iC�nb_�FOLm

:TWHJ>=�VU�>OL�
LB>LU>�HUK�
JVUKP>PVU�VM�
LJV=C=>LT=

I[hA�
A_al[+
A[ncih

Pomn[ch[?f_�jli]ol_g_hn�jl[]nc]_m�][h�l_Ao]_�h_a[ncp_�
cgj[]nm,�"_ln_fmg[hh�miol]_m�j[j_l�Clig�p[lciom�
l_acihm�iC�nb_�qilfA,�Acp_lmcCc_A�jli]ol_g_hn�g_[hm�nb[n�
j[j_l�jliAo]ncih�Ai_m�hin�Ci]om�_r]fomcp_fs�ih�chAcpcAo[f�
l_acihm*�qbc]b�][h�[picA�il�l_Ao]_�fi][f�cgj[]nm�ih�
Cil_mnls,

Fgj[]n
Mimcncp_
>]no[f�[hA�
jin_hnc[f

Rjmnl_[g�p[fo_�
]b[ch

Pbiln*�g_Acog�
[hA�fiha�n_lg

Tcnb�[�mb[l_�iC�ip_l�7.�j_l]_hn*�j[j_l�cm�nb_�gimn�
cgjiln[hn�g[n_lc[f�ch�"_ln_fmg[hh%m�g[n_lc[f�
]ihmogjncih,�M[j_l�jliAo]ncih�cm�]fim_fs�fche_A�ni�
Cil_mnls,�K_a[ncp_�cgj[]nm�ih�_]imsmn_gm�nb_l_Cil_�[lcm_�
[n�nb_�?_achhcha�iC�nb_�ojmnl_[g�p[fo_�]b[ch,�Qb_�Acl_]n�
_hpclihg_hn[f�cgj[]nm�iC�l_miol]_�om_�ch]foA_�nb_�
A_al[A[ncih�iC�C_lncf_�micf�[m�f[hA�om_�_rj[hAm,�Fh�
[AAcncih*�chAcl_]n�_hpclihg_hn[f�cgj[]nm*�_,a,*�ch�
]ihh_]ncih�qcnb�]b[ha_m�ch�f[hA�]ip_l*�][h�b[p_�[h�
cgj[]n�ih�_]imsmn_g�m_lpc]_m,�

Fgj[]n
K_a[ncp_
>]no[f�[hA�
jin_hnc[f

Rjmnl_[g�p[fo_�
]b[ch

Pbiln*�g_Acog�
[hA�fiha�n_lg

Fgj[]n*�lcme�[hA�ijjilnohcns�g[h[a_g_hn

8$"�&�3KYI<OV>OUT�UL�>NK�V<UIKYYKY�>U�OJKT>OLC�GTJ�GYYKYY�SG>K<OGR�HOUJO@K<YO>C�GTJ�KIUYCY>KS�<KRG>KJ�
OSVGI>Y��<OY5Y�GTJ�UVVU<>?TO>OKY

>m�j[ln�iC�nb_�cgjf_g_hn[ncih�iC�nb_�@POA*�"_ln_fmg[hh�]ihAo]n_A�[h�_rn_hmcp_�[h[fsmcm�iC�cgj[]nm*�lcmem�
[hA�ijjilnohcnc_m�l_f[n_A�ni�?ciAcp_lmcns�[hA�cgj[]nm�ih�_]imsmn_gm,�Qb_�[h[fsmcm�ch]iljil[n_A�[ff�Acpcmcihm�
[hA�l_f_p[hn�j[lnm�iC� nb_�p[fo_�]b[ch,�Ki�g[n_lc[f� cgj[]nm*� lcmem�il�ijjilnohcnc_m�q_l_� cA_hncCc_A�qcnbch� nb_�
Dlioj²m�iqh�ij_l[ncihm� ch� nb_�[h[fsmcm,�Qb_�[h[fsmcm�[fmi� chpifp_A� chp_mnca[ncha�lcmem�l_f[n_A�ni� nb_�_rn_hn�
[hA�]ihAcncih�iC�_]imsmn_gm*�ch�j[lnc]of[l�Ao_�ni�f[hA�A_al[A[ncih�ch�nb_�ojmnl_[g�p[fo_�]b[ch�[nnlc?on[?f_�ni�
j[j_l�jliAo]ncih,

Tcnb� cnm� ch+biom_� ij_l[ncihm*� "_ln_fmg[hh� Ai_m� hin� ij_l[n_� ch� [� bcab� jlcilcns� m_]nil� [m� A_Cch_A� ?s� nb_�
Q[meCil]_�ih�K[nol_+l_f[n_A�Cch[h]c[f�Acm]fimol_m� &QKCA',�Ao_� ni� nb_�h[nol_�iC� cnm� ?omch_mm�[]ncpcnc_m*� cnm�
iqh�mcn_m�Ai�hin�b[p_�[hs�Acl_]n*�mcahcCc][hn�h_a[ncp_�cgj[]nm�ih�?ciAcp_lmcns�[hA�_]imsmn_gm,�Qb_�?omch_mm�
giA_fm� iC� M_haoch� O[hAig� Eiom_� [hA� "_ln_fmg[hh� J[le_ncha� P_lpc]_m� [l_� fche_A� ni� nb_� Cil_mn�
g[h[a_g_hn�lcme�m_]nil�fcmn_A�ch�[]]ilA[h]_�qcnb�QKCA�Ao_�ni�nb_�mojjfs�iC�j[j_l�jliAo]nm,�Acl_]n�jin_hnc[f�
cgj[]nm�ch�nb_�ojmnl_[g�mojjfs�]b[ch�g[s�[lcm_�Clig�nb_�om_�iC�Cil_mn�f[hA*�ch�j[lnc]of[l�cgj[]nm�]ih]_lhcha�
[�fimm�iC�?ciAcp_lmcns,�

Lh�nb_�qbif_*�nb_�cgj[]nm�iC�"_ln_fmg[hh²m�?omch_mm�[]ncpcnc_m�ih�?ciAcp_lmcns�[hA�_]imsmn_gm�[l_�fiq,

4)�&�B<GTYO>OUT�VRGT�GTJ�IUTYOJK<G>OUT�UL�HOUJO@K<YO>C�GTJ�KIUYCY>KSY�OT�Y><G>KMC�GTJ�H?YOTKYY�SUJKR

Ao_�ni�cnm�Acp_lmcCc_A�Dlioj�jilnCifci*�"_ln_fmg[hh�cm�ihfs�mo?mn[hnc[ffs�A_j_hA_hn�ih�_]imsmn_gm�ch�]_ln[ch�
?omch_mm� m_ag_hnm,� Dcp_h� cnm� bcab� j[j_l� ]ihmogjncih*� nb_� Dlioj� b[m� []no[f� [hA� jin_hnc[f� cgj[]nm� ih�
_]imsmn_gm�[hA�A_j_hA_h]c_m�ih�qiiA*�[�l_h_q[?f_�l[q�g[n_lc[f*�j[lnc]of[lfs�[n�M_haoch�O[hAig�Eiom_�
[hA�"_ln_fmg[hh�J[le_ncha�P_lpc]_m,�

"_ln_fmg[hh²m� mnl[n_ac]� Ci]om� ih� nb_� ]ihncho_A� Acacn[fct[ncih*� chn_lh[ncih[fct[ncih� [hA� Acp_lmcCc][ncih� iC� cnm�
Dlioj�jilnCifci�g_[hm� nb[n� cnm�A_j_hA_h]c_m�ih�j[j_l�[hA�j[j_l+?[m_A�g[n_lc[fm� mo]b�[m�j[]e[acha�[l_�
fce_fs� ni�]ihncho_�ni�A_]fch_,�Qbcm� cm�Ao_*�ih�nb_�ih_�b[hA*� ni� chp_mng_hnm� ch�inb_l�?omch_mm_m�nb[n�[l_�hin�
A_j_hA_hn� ih� ncg?_l� il� Cil_mnm� [hA*� ih� nb_� inb_l� b[hA*� ni� nb_� _rj[hmcih� iC� Acacn[f� ?omch_mm� giA_fm*�
_mj_]c[ffs�[n�"_ln_fmg[hh�J[le_ncha�P_lpc]_m,�Tcnb�cnm�_rcmncha�Acacn[f�jliAo]nm�mo]b�[m�_+?iiem�[hA�[oAci�
?iiem*�M_haoch�O[hAig�Eiom_�[fmi�iCC_lm�cnm�?omch_mm�]omnig_lm�[hA�_hA�om_lm�_kocp[f_hn�[fn_lh[ncp_m�ni�
j[j_l+?[m_A�jo?fcmbcha,

7PUHUJPHS�:UMV<TH>PVU @ig?ch_A�J[h[a_g_hn�O_jiln 3L<>LS=THUU >hho[f�O_jiln�0.02 .	



"_ln_fmg[hh�[fmi�gchcgct_m�[]no[f�[hA�jin_hnc[f�h_a[ncp_�cgj[]nm�ih�Cil_mnm�[hA�_]imsmn_gm�?s�jli]olcha�
j[j_l� nb[n� b[m� ?__h� p_lcCc_A� ni� ]ihn[ch� l_]s]f_A� Cc?_lm� il� ?_� miol]_A� Clig� l_mjihmc?f_� Cil_mnls,� Mbsmc][f�
cgj[]nm*� mo]b� [m� A[g[a_� ni� Cil_mnm� Clig� mnilgm� il� Alioabnm*� [l_�gcnca[n_A� ?s� "_ln_fmg[hh²m� Acp_lmcCc_A�
jli]ol_g_hn�jifc]c_m,

4)���#UROIOKY�<KRG>KJ�>U�HOUJO@K<YO>C�GTJ�KIUYCY>KSY

3L<>LS=THUU�AVSPJC�6U@P<VUTLU>
Fh� nb_� "_ln_fmg[hh� Mifc]s� Bhpclihg_hn*� nb_� Dlioj� m_nm� ion� cnm� pifohn[ls� ]iggcng_hn� ni� _hpclihg_hn[f�
jlin_]ncih� [m� q_ff� [m� nb_� jl_m_lp[ncih� [hA� jlin_]ncih� iC� _]imsmn_gm,� >� e_s� _f_g_hn� ch� nbcm� l_a[lA� cm�
momn[ch[?f_�Cil_mn�g[h[a_g_hn�Cil�nb_�j[j_l�om_A�?s�"_ln_fmg[hh�[hA�cnm�mojjfc_lm,�

"_ln_fmg[hh� om_m� j[j_l�g[A_� Clig� l_]s]f_A� Cc?_lm� [hA� miol]_A� Clig� p_lcCc[?fs� q_ff� g[h[a_A� Cil_mnm� ni�
jliAo]_� ?iiem*� g[a[tch_m� [hA� inb_l� jlchn_A� g[n_lc[fm,� Fh� ilA_l� ni� jlin_]n� ?ciAcp_lmcns� [hA� j[lnc]of[lfs�
m_hmcncp_�_]imsmn_gm*�fiaacha�cm�hin�j_lgcnn_A�ch�ifA*�_hA[ha_l_A�Cil_mnm�il�bcab�]ihm_lp[ncih�p[fo_�Cil_mnm,�
"_ln_fmg[hh�b[m�_mn[?fcmb_A�[�]iA_�iC�]ihAo]n�Cil�cnm�?omch_mm�j[lnh_lm*�nb_�"_ln_fmg[hh�Pojjfc_l�@iA_�iC�
@ihAo]n*� ni� _hmol_� nb_m_� mn[hA[lAm� [l_� ojb_fA,� A_n[cf_A� chCilg[ncih� ih� nb_� i?d_]ncp_m*� m]ij_*�
l_mjihmc?cfcnc_m*�[p[cf[?cfcns�[hA�gihcnilcha�iC� nb_�"_ln_fmg[hh�Mifc]s�Bhpclihg_hn�][h�?_� CiohA� ch�m_]ncih�
B/+0,�Qb_�Br_]oncp_�"i[lA�DocA_fch_�Bhpclihg_hn� [fmi� jlipcA_m� nb_�ila[hct[ncih[f� Cl[g_qile� Cil�Dlioj+
qcA_�_hpclihg_hn[f�g[h[a_g_hn,�Qb_�]ihn_hn�iC�nbcm�Br_]oncp_�"i[lA�aocA_fch_�cm�A_m]lc?_A�ch�m_]ncih�B/+0,

3L<>LS=THUU�C?WWSPL<�4VKL�VM�4VUK?J>
Fh� [AAcncih� ni� mi]c[f� nijc]m*� nb_� ?chAcha� mn[hA[lAm� f[cA� Aiqh� Cil� ?omch_mm� j[lnh_lm� ch� nb_� "_ln_fmg[hh�
Pojjfc_l� @iA_� iC� @ihAo]n� [fmi� [AAl_mm� l_kocl_g_hnm� l_f[ncha� ni� nb_� jlin_]ncih� iC� h[nol[f� l_miol]_m*� nb_�
_hpclihg_hn� [hA� ]fcg[n_� ]b[ha_�gcnca[ncih,�>]]ilAchafs*� mojjfc_lm�gomn� [picA� [hs� _hpclihg_hn[f� cgj[]nm�
nb[n� ]iofA� [Ap_lm_fs� [CC_]n� nb_� ]ihAcncih� iC� _]imsmn_gm� [hA� ?ciAcp_lmcns,� Fh� nb_� ]ihn_rn� iC� j[j_l+?[m_A�
Cil_mnls*� nb_�"_ln_fmg[hh�Pojjfc_l�@iA_�iC�@ihAo]n�mj_]cCc_m� nb[n� nb_�ohf[qCof� l_gip[f�[hA�]ihp_lmcih�iC�
h[nol[f�Cil_mnm*�[hA�nb_�cffc]cn�nl[A_�ch�ncg?_l�jliAo]nm*�cm�hin�nif_l[n_A,�Fh�nb_�_p_hn�iC�[h�ch]l_[m_A�f_p_f�iC�
lcme*�"_ln_fmg[hh�_rj_]nm� cnm�mojjfc_lm� ni�][lls�ion�[A_ko[n_�]b_]em�[fiha� nb_�mojjfs�]b[ch*� ch]foAcha� nb_�
momn[ch[?cfcns� ]_lncCc][ncihm� mj_]cCc_A� ch� nb_� "_ln_fmg[hh� Mifc]s� Bhpclihg_hn,� Pn[e_bifA_l� _ha[a_g_hn*�
[p[cf[?cfcns�[hA�nb_�m]ij_�iC�nb_�Pojjfc_l�@iA_�iC�@ihAo]n�[l_�Acm]omm_A�ch�A_n[cf�ch�m_]ncih�P0+/,

"_ln_fmg[hh� b[m� _mn[?fcmb_A� [� ]igjl_b_hmcp_� l[ha_� iC� ]iggohc][ncih� ]b[hh_fm� nblioab� qbc]b� bog[h�
lcabnm�il�_hpclihg_hn+l_f[n_A�pcif[ncihm�[hA�alc_p[h]_m�][h�?_�l_jiln_A,�FhAc][ncihm�iC�jin_hnc[f�]igjfc[h]_�
pcif[ncihm�[a[chmn� nb_�"_ln_fmg[hh�Pojjfc_l�@iA_�iC�@ihAo]n�][h�?_� l[cm_A�ih�mcn_� ni�]ihn[]n�j[lnh_lm�il�
l_jiln_A�pc[�nb_�]igj[hs²m�iqh�qbcmnf_?fiq_l�msmn_g�&³Pj_[e�Rj´'�&m__�m_]ncihm�P/+1�[hA�P0+1',

4)�(�0I>OUTY�GTJ�<KYU?<IKY�<KRG>KJ�>U�HOUJO@K<YO>C�GTJ�KIUYCY>KSY�

Fh� ilA_l� ni� p_lcCs� ]igjfc[h]_� qcnb� nb_� [Cil_g_hncih_A� l_kocl_g_hnm� jolmo[hn� ni� nb_� "_ln_fmg[hh� Mifc]s�
Bhpclihg_hn�[hA�nb_�"_ln_fmg[hh�Pojjfc_l�@iA_�iC�@ihAo]n*�nb_�jli]ol_g_hn�pifog_m�iC�j[j_l�[hA�j[j_l+
?[m_A�j[]e[acha�[hA� nb_�momn[ch[?cfcns�]lcn_lc[�[jjfc_A�[l_� l_]ilA_A�[m�j[ln�iC�_hpclihg_hn[f� l_jilncha,� Fh�
[AAcncih� ni� nb_� om_� iC� l_]s]f_A� j[j_l*� nb_� l_jilnm� [fmi� ch]foA_� nb_� pifog_m� iC� j[j_l� [hA� jliAo]nm�
g[hoC[]nol_A� [hA� ]_lncCc_A� []]ilAcha� ni� _mn[?fcmb_A� mn[hA[lAm� mo]b� [m� nb_� Cil_mn� Pn_q[lAmbcj� @ioh]cf�
&CP@v'*�nb_�Mlial[gg_�Cil�nb_�BhAilm_g_hn�iC�Cil_mn�@_lncCc][ncih�P]b_g_m�&MBC@x'�il�nb_�Pomn[ch[?f_�
Cil_mn� Fhcnc[ncp_� &PCFv',�Qb_� mb[l_� iC� l_]s]f_A� Cc?_l� il� momn[ch[?fs� ]_lncCc_A� j[j_l� om_A� b[m� _r]__A_A� 7.�
j_l]_hn�Cil�m_p_l[f�s_[lm,

7PUHUJPHS�:UMV<TH>PVU @ig?ch_A�J[h[a_g_hn�O_jiln 3L<>LS=THUU >hho[f�O_jiln�0.02 .&



Q[la_nm�[hA�g_nlc]m

4)�)�BG<MK>Y�<KRG>KJ�>U�HOUJO@K<YO>C�GTJ�KIUYCY>KSY

Ao_�ni�nb_�fiq�l_f_p[h]_�iC�nb_�nijc]*�nb_�Dlioj�Ai_m�hin�jolmo_�[hs�n[la_nm�mncjof[n_A�ch�JAO+Q�&Jchcgog�
Acm]fimol_�O_kocl_g_hnm�p�Q[la_nm'�ch�l_f[ncih�ni�?ciAcp_lmcns�[hA�_]imsmn_gm�[n�cnm�iqh�mcn_m,�Fh�fcabn�iC�nb_�
Cclmn+ncg_�g[n_lc[fcns�iC�nb_�nijc]*�nb_l_�[l_�hi�Dlioj+qcA_�n[la_nm�ch�jf[]_�qcnb�l_mj_]n�ni�nb_�p[fo_�]b[ch,

4)���8SVGI>�SK><OIY�<KRG>KJ�>U�HOUJO@K<YO>C�GTJ�KIUYCY>KSY�INGTMK

Ao_�ni�nb_�f[]e�iC�g[n_lc[fcns�iC�nb_�nijc]�[n�cnm�iqh�mcn_m*�"_ln_fmg[hh�Ai_m�hin�l_jiln�[hs�g_nlc]m�l_f[n_A�ni�
?ciAcp_lmcns�[hA�_]imsmn_gm�[m�A_Cch_A�ch�JAO+J�&Jchcgog�Acm]fimol_�O_kocl_g_hnm�p�J_nlc]m',

0�� �D5NSPBD�S5D�$MC�BHPBSK$P�DBNMN0W

"_ln_fmg[hh� om_m� [� qcA_� p[lc_ns� iC�g[n_lc[fm� Cil� nb_� jliAo]ncih� [hA� fiacmnc]m� iC� cnm� jbsmc][f� jliAo]nm,� Fh�
[AAcncih�ni�j[j_l�[hA�][lA?i[lA*�nbcm�ch]foA_m*�Cil�_r[gjf_*�jlchncha�chem*�p[lhcmb_m�[hA�[Ab_mcp_m*�al[hof_m�
Cil�nb_�jliAo]ncih�iC�@Am�[hA�ASAm*�[hA�jf[mnc]+?[m_A�Ccfgm�[hA�j[]e[acha,�J[n_lc[fm�[l_�[fmi�jol]b[m_A�
[m�j[ln�iC�jliAo]nm�[hA�m_lpc]_m,�M[j_l�cm�j[lnc]of[lfs�l_f_p[hn�ni�"_ln_fmg[hh�[m�nb_�Dlioj²m�gimn�cgjiln[hn�
l_miol]_� ch� nb_� jlchncha� [hA� jo?fcmbcha� ?omch_mm,� Pomn[ch[?f_� Cil_mn�g[h[a_g_hn*� l_miol]_� ]ihm_lp[ncih*�
]fcg[n_� ]b[ha_�gcnca[ncih�[hA�q[mn_�jl_p_hncih�jf[s�[�g[dil� lif_� Cil�"_ln_fmg[hh�[fiha� nb_�_hncl_�j[j_l�
p[fo_�]b[ch,�Fh�ilA_l�ni�jlin_]n�Cil_mnm*�qbc]b�[l_�p[fo[?f_�ni�nb_�]fcg[n_�[hA�?ciAcp_lmcns*�"_ln_fmg[hh�b[m�
cmmo_A� [h� _hpclihg_hn[f� jifc]s� ni� mojjf_g_hn� nb_� Br_]oncp_� "i[lA� DocA_fch_� Bhpclihg_hn*� qbc]b� [fmi�
]ihn[chm�l_aof[ncihm�aip_lhcha�j[j_l�jli]ol_g_hn,�

A1 �(� G>K<OGR�OSVGI>Y��<OY5Y�GTJ�UVVU<>?TO>OKY�GTJ�>NKO<�OT>K<GI>OUT�AO>N�Y><G>KMC�GTJ�H?YOTKYY�SUJKR

Qb_�Ciffiqcha�n[?f_�mbiqm�nb_�g[n_lc[f�nijc]m�[hA�nb_cl�l_mj_]ncp_�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�&³FOLm´'�
l_f[n_A� ni� l_miol]_� om_� [hA� ]cl]of[l� _]ihigs� nb[n� b[p_� ?__h� cA_hncCc_A� [m� j[ln� iC� nb_� Aio?f_�g[n_lc[fcns�
[mm_mmg_hn,�"_ln_fmg[hh�[AAl_mm_m� cnm�g[n_lc[f� FOLm� nblioab�p[lciom�jifc]c_m*�[]ncihm�[hA� n[la_nm,�Qb_s�
[l_�Acm]omm_A�ch�gil_�A_n[cf�ch�m_]ncihm�B3+/�ni�B3+1,

 G>K<OGR�OSVGI>Y��<OY5Y�GTJ�UVVU<>?TO>OKY

Qijc]-Po?+nijc] Po?+mo?+
nijc]

A_m]lcjncih�iC�nb_�FOLm @b[l[]n_lct[ncih�
iC�nb_�FOLm

Ii][fct[ncih�iC�nb_�
FOLm

Qcg_�bilctih�
iC�nb_�FOLm

BL=V?<JL=�
PUMSVA=

Qb_�f[la_mn�l_miol]_�chCfiq�[n�"_ln_fmg[hh�cm�j[j_l�
]ihmogjncih*�qbc]b�[]]iohnm�Cil�[liohA�7.�j_l]_hn�iC�
nin[f�g[n_lc[f�]ihmogjncih,�Qb_�
qiiA�om_A�ni�g[hoC[]nol_�j[j_l�cm�n[e_h�Clig�Cil_mnm,�
Qb_�f_p_f�iC�h_a[ncp_�cgj[]n�ih�fi][f�Cfil[�[hA�C[oh[�cm�
mcahcCc][hnfs�chCfo_h]_A�?s�nb_�nsj_�iC�Cil_mnls�jl[]ncm_A,�
Qb_�om_�iC�l_]s]f_A�j[j_l�][h�mcahcCc][hnfs�l_Ao]_�nb_�
]ihmogjncih�iC�pclach�Cc?l_m�[hA�q[n_l�ch�j[j_l�
jliAo]ncih,�Qb_�h_a[ncp_�cgj[]n�iC�fiaacha�][h�?_�fcgcn_A�
?s�jli]olcha�]_lncCc_A�pclach�Cc?l_�j[j_lm,

Fgj[]n
K_a[ncp_
>]no[f�[hA�
jin_hnc[f

Lqh�ij_l[ncihm Pbiln*�g_Acog�
[hA�fiha�n_lg

7PUHUJPHS�:UMV<TH>PVU @ig?ch_A�J[h[a_g_hn�O_jiln 3L<>LS=THUU >hho[f�O_jiln�0.02 .�



Fgj[]n*�lcme�[hA�ijjilnohcns�g[h[a_g_hn

8$"�&�3KYI<OV>OUT�UL�>NK�V<UIKYYKY�>U�OJKT>OLC�GTJ�GYYKYY�SG>K<OGR�<KYU?<IK�?YK�GTJ�IO<I?RG<�KIUTUSC�
<KRG>KJ�OSVGI>Y��<OY5Y�GTJ�UVVU<>?TO>OKY

>m� j[ln� iC� nb_� cgjf_g_hn[ncih� iC� nb_� @POA*� "_ln_fmg[hh� ]ihAo]n_A� [h� [h[fsmcm� iC� cgj[]nm*� lcmem� [hA�
ijjilnohcnc_m� l_f[n_A� ni� l_miol]_� om_� [hA� ]cl]of[l� _]ihigs,� Qb_� [h[fsmcm� ch]iljil[n_A� [ff� Acpcmcihm� [hA�
l_f_p[hn�j[lnm�iC�nb_�p[fo_�]b[ch,�Fh�j[lnc]of[l*�nb_�[h[fsmcm�_r[gch_A�lcmem�[mmi]c[n_A�qcnb�nb_�nl[hmcncih�ni�
Coffs� [?[hAihcha� nb_� om_� iC� hih+l_h_q[?f_� l_miol]_m� &nl[hmcncih� lcmem'� [hA� lcmem� [mmi]c[n_A� qcnb� nb_�
A_jf_ncih�iC�h[nol[f�l_miol]_m*�ch�j[lnc]of[l�qcnb�l_a[lA�ni�qiiA�&jbsmc][f�lcmem',�FA_hncCc][ncih�iC�nb_�cgj[]nm�
cm�A_m]lc?_A�ch�m_]ncih�FOL+/�³D_h_l[f�FhCilg[ncih,´

4��&�#UROIOKY�<KRG>KJ�>U�<KYU?<IK�?YK�GTJ�IO<I?RG<�KIUTUSC

"_ln_fmg[hh� b[m� [� jifc]s� ch� jf[]_� nb[n� [lnc]of[n_m� nb_� Dlioj²m� mn[h]_� ih� [� qcA_� l[ha_� iC� g[n_lc[f�
_hpclihg_hn[f�nijc]m,�Qb_�Ciffiqcha�m_]ncih�ihfs�ionfch_m�nb_�]ihn_hn�iC�nb_�"_ln_fmg[hh�Mifc]s�Bhpclihg_hn�
nb[n�cm�l_f_p[hn�ni�nb_�nijc]�iC�l_miol]_�om_�[hA�]cl]of[l�_]ihigs,�Fn�[AAl_mm_m�nb_�nijc]�iC�l_miol]_�chCfiq*�
qbc]b�b[m�?__h�cA_hncCc_A�[m�g[n_lc[f�[]]ilAcha�ni�nb_�Aio?f_�g[n_lc[fcns�[mm_mmg_hn*� ch�l_f[ncih�ni�nb_�B3�
mn[hA[lA,�

Qb_� jifc]s� ionfch_m� "_ln_fmg[hh²m� _CCilnm� ni� nl_[n� h[nol[f� l_miol]_m� mo]b� [m� _h_las*� q[n_l*� f[hA� [hA� l[q�
g[n_lc[fm� ch� [� l_mjihmc?f_�g[hh_l�qb_h�jli]olcha�g[n_lc[fm*�g[hoC[]nolcha�[hA�Acmnlc?oncha�jliAo]nm� [hA�
m_lpc]_m,�Qb_�[cg�?_bchA�nbcm�cm�ni�mojjiln�nb_�h_]_mm[ls�mbcCn�ni�[�]cl]of[l�_]ihigs�?s�omcha�l_h_q[?f_�l[q�
g[n_lc[fm*�A_mcahcha�jliAo]nm�[hA�jli]_mm_m�Cil�l_]s]fcha*�[hA�jl_p_hncha�[hA�gchcgctcha�q[mn_,�Fh�[AAcncih*�
l_f_p[hn�_hpclihg_hn[f� nijc]m�mo]b�[m� nb_�om_�iC� l_h_q[?f_�_h_lac_m*�ao[l[hn__m�iC�ilcach� Cil� ]lcnc][f� l[q�
g[n_lc[fm*�DED�_gcmmcihm*�[hA�_pcA_h]_�iC�]_lncCc_A�_h_las�[hA�_hpclihg_hn[f�g[h[a_g_hn�msmn_gm�gomn�
?_�n[e_h�chni�[]]iohn�qb_h�m_f_]ncha�mojjfc_lm�[hA�g[n_lc[fm,�A_n[cf_A�chCilg[ncih�ih�nb_�i?d_]ncp_m*�ai[fm*�
l_mjihmc?cfcnc_m*� [p[cf[?cfcns� [hA� gihcnilcha� iC� nbcm� jifc]s� ][h� ?_� CiohA� ch� m_]ncih� B/+0,� Fh� [AAcncih*� nb_�
Br_]oncp_�"i[lA�DocA_fch_�Bhpclihg_hn�A_Cch_m�nb_�ila[hct[ncih[f�Cl[g_qile�Cil�Dlioj+qcA_�_hpclihg_hn[f�
g[h[a_g_hn,�Qb_�]ihn_hn�iC�nbcm�Br_]oncp_�"i[lA�aocA_fch_�cm�A_m]lc?_A�ch�m_]ncih�B/+0,

4����0I>OUTY�GTJ�<KYU?<IKY�<KRG>KJ�>U�<KYU?<IK�?YK�GTJ�IO<I?RG<�KIUTUSC

"_ln_fmg[hh�_gjfism�p[lciom�[]ncihm�ni�l_Ao]_�[hA�[AAl_mm�nb_�h_a[ncp_�cgj[]nm�iC�cnm�[]ncihm�ih�l_miol]_�
om_�[hA�nb_�]cl]of[l�_]ihigs*�[hA�ni�jligin_�jimcncp_�cgj[]nm,�Qb_m_�[]ncihm�[l_�cA_hncCc_A�[hA�_p[fo[n_A�
nblioab�Acm]ommcihm� ch� nb_� ]limm+Acpcmcih[f� ³?_�al__h´� ]iggcnn__�il� [m� l_kocl_A,� Fh� nb_�g_Acog� n_lg*� nb_�
[]ncihm�qcff� [fmi�?_�A_n_lgch_A� ch� nb_� mo]]_mmil� jlial[g� ni� nb_�"_ln_fmg[hh�BPD�jlial[g� &0.0/+0.02'*�
qbc]b� ][g_� ni�[h�_hA� ch� nb_� l_jilncha� s_[l,�P_f_]n_A�[]ncihm�[l_� mogg[lct_A�?_fiq� ch� n_lgm�iC�g[n_lc[f�
cgj[]nm*�lcmem�[hA�ijjilnohcnc_m,

v Cil� nb_�j[mn� n_h�s_[lm*�>lp[ni�Psmn_gm*�Ocp_lns*�"_ln_fmg[hh�@iljil[n_�@_hn_l�[hA�inb_l�"_ln_fmg[hh�
]igj[hc_m�b[p_�_gjfis_A�nb_�m_lpc]_m�iC�[�hih+jliCcn�m_lpc]_�jlipcA_l�Cil�nb_�l_mnil[ncih�[hA�g[le_ncha�
iC� om_A� FQ� b[lAq[l_� &_,a,*� f[jnijm*� gi?cf_� jbih_m� [hA� gihcnilm',� O_omcha� A_pc]_m� b[m� m[p_A� ?inb�
l_miol]_m� &_,a,*�_h_las*� l[q�g[n_lc[fm�[hA�q[n_l'�[hA�DED�_gcmmcihm,�>fgimn�/3*...�ohcnm�b[p_�?__h�
l_Col?cmb_A�Cil�>lp[ni�Psmn_gm�[fih_�mch]_�0./2,

v Fh�nb_�l_jilncha�s_[l*�>lp[ni�cgjf_g_hn_A�j[j_l+m[pcha�chcnc[ncp_m�[n�[�hog?_l�iC�cnm�fiacmnc]m�mcn_m,�Jil_�
nb[h�/..�nihm�iC�j[j_l�q_l_�m[p_A�nblioab�Acacn[fctcha�j[]echa�fcmnm*�A_fcp_ls�hin_m*� chpic]_m�[hA�l_nolh�
mfcjm,

v Fh�nb_�Rhcn_A�Pn[n_m*�M_haoch�O[hAig�Eiom_�f[oh]b_A�[h�chcnc[ncp_�ni�ijncgct_�nb_�m_f_]ncih�iC�j[j_l�Cil�
?iie�jliAo]ncih,�Qbcm� chcnc[ncp_�[cgm�ni�[]bc_p_�[h�[hho[f�l_Ao]ncih� ch�l_miol]_�]ihmogjncih�[hA�DED�
_gcmmcihm,

v >n� "_ln_fmg[hh� J[le_ncha� P_lpc]_m*� Pihijl_mm� mn[ln_A� jliAo]ncih� iC� cnm� _hpclihg_hn[ffs� Clc_hAfs�
³B]iO_]ilAm,´�Qb_�jliAo]ncih�iC� nbcm�h_q�Cilg�iC�IM�l_]ilA�om_m�l_]s]f[?f_�jifs_nbsf_h_�n_l_jbnb[f[n_�
&MBQ'� chmn_[A� iC� jifspchsf� ]bfilcA_� &MS@'� [m� nb_� ?[m_� g[n_lc[f,� Ao_� ni� bcab� A_g[hA*� jliAo]ncih�
][j[]cnc_m�Cil�nb_�³B]iO_]ilAm´�f[?_f�q_l_�_rj[hA_A�[n�nb_�_hA�iC�nb_�l_jilncha�s_[l,

7PUHUJPHS�:UMV<TH>PVU @ig?ch_A�J[h[a_g_hn�O_jiln 3L<>LS=THUU >hho[f�O_jiln�0.02 .(



Q[la_nm�[hA�g_nlc]m

4��(�BG<MK>Y�<KRG>KJ�>U�<KYU?<IK�?YK�GTJ�IO<I?RG<�KIUTUSC

Qb_�"_ln_fmg[hh�Mifc]s�Bhpclihg_hn�l_kocl_m�Dlioj�]igj[hc_m�ni�]ihnlc?on_�ni�h[nol_�]ihm_lp[ncih�[hA�ni�
Ccabncha�A_Cil_mn[ncih� nblioab� l_mjihmc?f_�j[j_l�jli]ol_g_hn,�Pomn[ch[?fs�jli]ol_A�j[j_l� l_C_lm� ni�j[j_l�
g[A_�iC�l_]s]f_A�Cc?_lm�[hA�j[j_l�iC�]_lncCc_A�ilcach�nb[n�g__nm�nb_�l_kocl_g_hnm�iC�CP@v*�MBC@x*�PCFv�il�
]igj[l[?f_� mn[hA[lAm,� "_sihA� nbcm*� "_ln_fmg[hh� Ai_m� hin� jolmo_� [hs� n[la_nm� mncjof[n_A� ch� JAO+Q�
&Jchcgog�Acm]fimol_�O_kocl_g_hnm�p�Q[la_nm'�ch�l_f[ncih�ni�l_miol]_�om_�[hA�]cl]of[l�_]ihigs,

4��)�$KYU?<IK�OTLRUAY

Qb_�p[mn�g[dilcns�iC�"_ln_fmg[hh²m�l_miol]_�chCfiqm�][h�?_�[nnlc?on_A�ni�j[j_l�]ihmogjncih�ch�nb_�?omch_mm�
[]ncpcnc_m� iC� M_haoch� O[hAig� Eiom_� [hA� "_ln_fmg[hh� J[le_ncha� P_lpc]_m� Cil� nb_� jliAo]ncih� iC� ?iiem*�
g[a[tch_m�[hA�inb_l�jlchn_A�jliAo]nm,�Qb_m_�C[]nilm�]ihmncnon_�7.�j_l]_hn�iC�g[n_lc[f�[hA�jliAo]n�chCfiqm�[n�
"_ln_fmg[hh,� Lnb_l� jol]b[m_A�g[n_lc[fm� ch]foA_� jlchncha� chem*� p[lhcmb_m� [hA� [Ab_mcp_m*� al[hof_m� Cil� nb_�
jliAo]ncih�iC�@Am�[hA�ASAm*�[hA�jf[mnc]+?[m_A� Ccfgm�[hA�j[]e[acha,�Qb_m_�g[n_lc[fm�[l_� f[la_fs�jf[mnc]+
?[m_A�[hA�[l_�A_lcp_A�Clig�Cimmcf�l[q�g[n_lc[fm,�

b�BLWV<>PUN�W<PUJPWSL=

Qb_�A[n[�ih�l_miol]_�chCfiqm�q[m�jlipcA_A�?s�[ff�]ihmifcA[n_A�Dlioj�]igj[hc_m�[m�j[ln�iC�nb_�Dlioj+qcA_�]iff_]ncih�iC�_hpclihg_hn[f�
A[n[,�

Sifog_m�[l_�A_n_lgch_A�omcha�A[n[�Clig�fi][f�jliAo]ncih�A[n[?[m_m�il�Cch[h]c[f�msmn_gm�[hA�[l_�f[la_fs�?[m_A�ih�g_[mol_A�q_cabn�
A[n[,�A[n[� ih� l_miol]_� chCfiqm� Cil� ]igj[hc_m�qcnb� C_q_l� nb[h� 3.� _gjfis__m� [l_� _mncg[n_A� ni� [�gchil� _rn_hn,�Qb_� Acm]fimol_m� ih�
?cifiac][f� l_miol]_� chCfiqm� ch]foA_�[ff�j[j_l+?[m_A�jlchn_A�jliAo]nm�mo]b�[m�?iiem*�g[a[tch_m�[hA�[Ap_lncmcha�g[n_lc[fm�il�j[j_l+
?[m_A� j[]e[acha,� Qbcm� cm� ?[m_A� ih� nb_� [mmogjncih� nb[n� j[j_l+?[m_A� jlchn_A� jliAo]nm� [l_� f[la_fs�g[hoC[]nol_A� Clig� h[nol[f� [hA�
l_h_q[?f_�]_ffofim_�Cc?_lm,�"_ln_fmg[hh²m�?cifiac][f�l_miol]_�chCfiqm�[fmi�ch]foA_�jlchncha�chem�g[A_�Clig�jf[hn+?[m_A�l[q�g[n_lc[fm�
[hA�?ci+?[m_A�jf[mnc]�j[]e[acha,

Qb_�][f]of[ncihm�[l_�j[lnfs�?[m_A�ih�[mmogjncihm�[hA�_mncg[n_m,�Fhb_l_hn�oh]_ln[chnc_m�][hhin�?_�lof_A�ion,

$KYU?<IK�OTLRUAY

ch�nihm�il�j_l]_hn 0.02
Qin[f�l_miol]_�chCfiqm 56/*66/
Mol]b[m_A�g[n_lc[fm 214*156
MliAo]n�chCfiqm 0/2*551
J[n_lc[f�mojjfc_A�?s�]omnig_lm /1.*507
"cifiac][f�l_miol]_�chCfiqm 3..*/7.
Pb[l_�iC�?cifiac][f�l_miol]_�chCfiqm�iC�nin[f�l_miol]_�chCfiqm�&ch�#' �42�
O_]s]f_A�il�m_]ihA[ls�l_om_A�l_miol]_�chCfiqm /24*333
Pb[l_�iC�l_]s]f_A�il�m_]ihA[ls�l_om_A�l_miol]_�chCfiqm�iC�nin[f�l_miol]_�chCfiqm�&ch�#' �/7�

Qb_�nin[f�q_cabn�iC� nb_�n_]bhc][f�[hA�?cifiac][f�g[n_lc[fm�l_miol]_�chCfiqm�om_A�ch�0.02�q[m�56/*66/�nihm,�
Qbcm�Ccaol_�ch]foA_m�jol]b[m_m�iC�g[n_lc[fm�&_,a,*�jlchncha�j[j_l�[hA�g[n_lc[fm'*�nb_�jli]ol_g_hn�iC�jliAo]nm�
&_,a,*� ?iiem� [n� M_haoch� O[hAig�Eiom_'� [hA�g[n_lc[f� ilA_lm� Clig� ?omch_mm� ]omnig_lm*� _mj_]c[ffs� ch� nb_�
jlchncha�?omch_mm,�Fh�0.02*�42�j_l]_hn�iC�nb_�l_miol]_�chCfiqm�][g_�Clig�?cifiac][f�g[n_lc[fm,�O_]s]f_A�[hA�
l_om_A�l_miol]_�chCfiqm�]igjlcm_A�/7�j_l]_hn,

7PUHUJPHS�:UMV<TH>PVU @ig?ch_A�J[h[a_g_hn�O_jiln 3L<>LS=THUU >hho[f�O_jiln�0.02 .)



b�BLWV<>PUN�W<PUJPWSL=

O_jiln_A�pifog_m�iC�j[j_l�om_A�ch�nb_�p[fo_�]b[ch�ch]foA_�[ff�pifog_m�iC�j[j_l�om_A�ni�jliAo]_�jlchn_A�jliAo]nm,�T[mn_�l[n_m�Clig�
chAcpcAo[f�g[hoC[]nol_lm�[hA*�qb_l_�nb_m_�[l_�hin�l_fc[?fs�[p[cf[?f_*�[p_l[a_�q[mn_�l[n_m�q_l_�om_A�ni�][f]of[n_�nb_�pifog_m�iC�j[j_l�
ch�nb_�p[fo_�]b[ch�iC�?iiem�[hA�g[a[tch_m,�Ao_�ni�nb_�q[mn_�pifog_m�[]]iohn_A�Cil�ch�jliAo]ncih�jli]_mm_m*�nb_�p[fo_�iC�j[j_l�om_�
ch�nb_�p[fo_�]b[ch�cm�al_[n_l�nb[h�nb_�[]no[f�chCfiq�iC�l_miol]_m�ni�nb_�Dlioj,

Aio?f_+]iohncha� qb_h� ]f[mmcCscha� j[j_l� g[A_� Clig� l_]s]f_A� [hA� ]_lncCc_A� g[n_lc[fm� cm� [picA_A� ni� _hmol_� nb[n� j[j_l� g[A_� Clig�
l_]s]f_A� Cc?_lm� &<7.�j_l]_hn'� cm� _r]fomcp_fs� A_mcah[n_A�[m� l_]s]f_A,�Qbcm� [fmi� [jjfc_m� cC� nb_m_�j[j_lm� ?_[l� f[?_fm� Clig�]_lncCc][ncih�
msmn_gm�mo]b�[m�CP@v�il�"fo_�>ha_f,

Qb_�][f]of[ncihm�[l_�j[lnfs�?[m_A�ih�[mmogjncihm�[hA�_mncg[n_m,�Fhb_l_hn�oh]_ln[chnc_m�][hhin�?_�lof_A�ion,

#GVK<�?YK�OT�>NK�@GR?K�INGOT

ch�nihm 0.02
@_lncCc_A�Cl_mb�Cc?_l 375*704
O_]s]fcha /1/*2.6
Lnb_l 65*7.3
Qin[f�j[j_l 6/5*017

Fh�0.02*�6/5*017�nihm�iC�j[j_l�q_l_�om_A�ch�nb_�"_ln_fmg[hh�p[fo_�]b[ch,�Fh�]ihnl[mn�ni�nb_�l_miol]_�chCfiqm�
A_m]lc?_A� [?ip_*� nbcm� [fmi� ch]foA_m� j[j_l� nb[n� q[m� a_h_l[n_A� [m� j[j_l� q[mn_� Aolcha� nb_� jliAo]ncih� iC�
jol]b[m_A� jliAo]nm� [hA� cm� nb_l_Cil_� hi� fiha_l� ch]foA_A� ch� nb_� jliAo]n,� 51� j_l]_hn� &375*704� nihm'� iC� nb_�
j[j_l�q[m�momn[ch[?fs�]_lncCc_A�pclach� Cc?_l�j[j_l9�/4�j_l]_hn� &/1/*2.6� nihm'�q[m�g[A_�iC� l_]s]f_A�j[j_l,�
Qbcm�l_jl_m_hnm�67�j_l]_hn�iC�nb_�nin[f�j[j_l�om_A,

0!� $:NMN0W

Tcnb�BR�l_aof[ncih�0.0.-630�&b_l_ch[Cn_l�³BR�Q[rihigs´'*�nb_�BR�@iggcmmcih�A_m]lc?_m�qb[n�ko[fcCc_m�[m�
[h� ³_hpclihg_hn[ffs� momn[ch[?f_� []ncpcns´� [hA� nb_� ]lcn_lc[� Cil� ]f[mmcCscha� [h� _]ihigc]� []ncpcns� [m�
_hpclihg_hn[ffs�momn[ch[?f_,�Cil�nb_�_hpclihg_hn[f�i?d_]ncp_m�/�³@fcg[n_�@b[ha_�Jcnca[ncih´�[hA�0�³@fcg[n_�
@b[ha_�>A[jn[ncih*´�nb_�BR�Q[rihigs�l_jilncha�ch]foA_m�chCilg[ncih�ih�nb_�jlijilncih�iC�Q[rihigs+_fcac?f_�
[hA� Q[rihigs+[fcah_A� _]ihigc]� []ncpcnc_m� ch� l_p_ho_m*� chp_mng_hnm� &@[jBr'� [hA� ij_l[ncha� _rj_hm_m�
&LjBr',�Cil�0.02*�]igjofmils�l_jilncha�ch]foA_m�hin�ihfs�nb_�mb[l_�iC�Q[rihigs+_fcac?f_�l_p_ho_m*�@[jBr�
[hA�LjBr�ch�l_f[ncih�ni�nb_�inb_l�_hpclihg_hn[f�i?d_]ncp_m�&1�³Pomn[ch[?f_�Rm_�[hA�Mlin_]ncih�iC�T[n_l�[hA�
J[lch_� O_miol]_m*´� 2� ³Ql[hmcncih� ni� [� @cl]of[l� B]ihigs*´� 3� ³Miffoncih� Ml_p_hncih� [hA� @ihnlif*´� [hA� 4�
³Mlin_]ncih�[hA�O_mnil[ncih�iC�"ciAcp_lmcns�[hA�B]imsmn_gm´'�?on�[fmi�Acm]fimol_m�ih�nb_�n[rihigs+[fcah_A�
mb[l_�iC�_]ihigc]�[]ncpcnc_m�ch�l_p_ho_*�@[jBr�[hA�LjBr,

B]ihigc]�[]ncpcnc_m�[l_�A__g_A�ni�?_�Q[rihigs+_fcac?f_�qb_h�nb_s�[l_�fcmn_A�ch�nb_�BR�Q[rihigs,�Qb_s�[l_�
A__g_A� Q[rihigs+[fcah_A� qb_h� nb_s� &['� g[e_� [� mo?mn[hnc[f� ]ihnlc?oncih� ni� cgjf_g_hncha� ih_� il� gil_�
_hpclihg_hn[f� n[la_nm*� &?'�Ai�hi�mcahcCc][hn�b[lg� &AKPE'� ni�[hs�iC� nb_�inb_l�_hpclihg_hn[f�i?d_]ncp_m�[m�
q_ff�[m�&]'�[l_�?_cha�]ihAo]n_A�ch�]igjfc[h]_�qcnb�nb_�gchcgog�m[C_ao[lAm�Cil�f[?il�[hA�bog[h�lcabnm,

"_ln_fmg[hh�cm�[�g_Ac[*�m_lpc]_m�[hA�_Ao][ncih�]igj[hs�nb[n�ij_l[n_m�qcnb�[�p[lc_ns�iC�?omch_mm�giA_fm�ch�
[liohA�3.�]iohnlc_m�qilfAqcA_,�Qb_� cA_hncCc][ncih�[hA�[h[fsmcm�iC�Q[rihigs+_fcac?f_�_]ihigc]�[]ncpcnc_m� cm�
][llc_A�ion�[n� nb_�Dlioj� f_p_f� nia_nb_l�qcnb�nb_�]iljil[n_�Acpcmcihm� ch�ilA_l� ni�_hmol_�nb_�]igjf_n_h_mm�iC�
nb_� Q[rihigs+_fcac?f_� _]ihigc]� []ncpcnc_m,� "_ln_fmg[hh� b[m� l_pc_q_A� nb_� [jjfc][ncih� iC� nb_� BR�
@iggcmmcih²m� A_f_a[n_A� l_aof[ncih� 0.00-/0/2� &b_l_ch[Cn_l� ³@igjf_g_hn[ls� @fcg[n_� A_f_a[n_A�>]n´'� qcnb�
l_a[lA� ni� chAcpcAo[f� _]ihigc]� []ncpcnc_m� ch� ]_ln[ch� _h_las� m_]nilm,� "_ln_fmg[hh� ij_l[n_m� @EM� jf[hnm� ni�
a_h_l[n_�_f_]nlc]cns�jl_Aigch[hnfs�Cil�chn_lh[f�joljim_m,�Qb_�l_p_ho_m*�chp_mng_hnm�[hA�ij_l[ncha�_rj_hm_m�
l_f[n_A�ni�nb_m_�@EM�jf[hnm�[l_�cgg[n_lc[f�Cil�"_ln_fmg[hh,�Jil_ip_l*�ch�"_ln_fmg[hh²m�pc_q*�nb_�_]ihigc]�
[]ncpcnc_m� A_m]lc?_A� ch� >hh_r� UFF� iC� nb_� @igjf_g_hn[ls� @fcg[n_� A_f_a[n_A� >]n� [l_� hin� ]ihalo_hn� qcnb�
"_ln_fmg[hh²m�_]ihigc]�[]ncpcnc_m�ch�]ihh_]ncih�qcnb�nb_�@EM�jf[hnm,

7PUHUJPHS�:UMV<TH>PVU @ig?ch_A�J[h[a_g_hn�O_jiln 3L<>LS=THUU >hho[f�O_jiln�0.02 .�



DHBVUVTC�LSPNPIPSP>C
Tcnb�l_a[lA�ni�nb_�_hpclihg_hn[f�i?d_]ncp_�³@fcg[n_�@b[ha_�Jcnca[ncih*´�"_ln_fmg[hh�l_jilnm�ih�nb_�>lp[ni�
Dlioj�Acpcmcih²m�l_p_ho_m�Clig�nb_�_]ihigc]�[]ncpcnc_m�³6,/,�A[n[�jli]_mmcha*�bimncha�[hA�l_f[n_A�[]ncpcnc_m´�
[hA� ³6,0,� A[n[+Alcp_h� mifoncihm� Cil� l_Ao]cha� al__hbiom_� a[m� _gcmmcihm,´� O_a[lAcha� nb_� _hpclihg_hn[f�
i?d_]ncp_�³@fcg[n_�@b[ha_�>A[jn[ncih*´�"_ln_fmg[hh�[h[fst_A�nb_�Ciffiqcha�_]ihigc]�[]ncpcnc_m�qcnb�l_mj_]n�
ni� nb_cl� Q[rihigs� _fcac?cfcns8� ³6,1� Mlial[ggcha� [hA� ?li[A][mncha� []ncpcnc_m*´� ³//� BAo][ncih´� [hA� ³/1,1,�
MliAo]ncih*� Acmnlc?oncih� [hA� m[f_� iC� Ccfgm� [hA� n_f_pcmcih� jlial[gm*� ]ch_g[m*� l_]ilAcha� mnoAcim� [hA�gomc]�
jo?fcmbcha� []ncpcnc_m,´� Qb_m_� _]ihigc]� []ncpcnc_m� l_jl_m_hn� [h� ³_h[?fcha� []ncpcns´� [m� A_Cch_A� ch� nb_� BR�
Q[rihigs*�[hA�nb_s�l_f[n_�ni�nb_�]iljil[n_�Acpcmcihm�OQI�Dlioj*�"JD�[hA�"_ln_fmg[hh�BAo][ncih�Dlioj,�Fh�
"_ln_fmg[hh%m� ijchcih*� nb_m_� _]ihigc]� []ncpcnc_m� [l_� hin� _h[?fcha� []ncpcnc_m�qcnbch� nb_�g_[hcha� iC� nb_�BR�
Q[rihigs,�>]]ilAcha�ni�nb_�qilAcha�iC�nb_�BR�Q[rihigs*�_]ihigc]�[]ncpcnc_m�[l_�[h�_h[?fcha�[]ncpcns�cC�nb_s�
_h[?f_� nbclA� j[lnc_m� ni�g[e_�[� mo?mn[hnc[f� ]ihnlc?oncih� ni� nb_� _hpclihg_hn[f� i?d_]ncp_� iC� ³@fcg[n_�@b[ha_�
Jcnca[ncih´� nb_gm_fp_m,� Eiq_p_l*� nb_� m_lpc]_m� jlipcA_A� ?s� "_ln_fmg[hh� [hA� nb_� l_mofncha� l_p_ho_m� ch�
]ihh_]ncih�qcnb� nb_�_]ihigc]�[]ncpcnc_m� ³6,1�Mlial[ggcha�[hA�?li[A][mncha�[]ncpcnc_m*´� ³//�BAo][ncih´�[hA�
³/1,1� MliAo]ncih*� Acmnlc?oncih� [hA� m[f_� iC� Ccfgm� [hA� n_f_pcmcih� jlial[gm9� ]ch_g[m9� l_]ilAcha� mnoAcim� [hA�
gomc]�jo?fcmbcha´�[l_�hin�Acl_]nfs�[cg_A�[n�_h[?fcha� nbclA�j[lnc_m� ni�g[e_�[�mo?mn[hnc[f� ]ihnlc?oncih� ni� nb_�
_hpclihg_hn[f�i?d_]ncp_�iC� ³@fcg[n_�@b[ha_�Jcnca[ncih,´�Qbcm�[fmi�[jjfc_m� ni�"_ln_fmg[hh²m� chp_mng_hnm� ch�
]ihh_]ncih� qcnb� nb_m_� _]ihigc]� []ncpcnc_m*� ch� j[lnc]of[l� nb_� []kocmcncih� iC� chn[hac?f_� [mm_nm� mo]b� [m� Ccfg*�
gomc]� [hA� jo?fcmbcha� lcabnm,� >]]ilAcha� ni� nb_� l_kocl_g_hnm� iC� nb_� @iggcmmcih� Kinc]_m� iC� nb_� BR�
@iggcmmcih� ih� ko_mncihm� l_a[lAcha� chn_ljl_n[ncih� iC� nb_� BR� Q[rihigs*� [� ]fcg[n_� lcme� [hA� pofh_l[?cfcns�
[mm_mmg_hn�cm�[�jl_l_kocmcn_�Cil�nb_�l_mj_]ncp_�_h[?fcha�[]ncpcnc_m�ch�ilA_l�ni�Acm]fim_�l_p_ho_m*�chp_mng_hnm�
[hA� ij_l[ncha� _rj_hm_m� [m�Q[rihigs+_fcac?f_,�>� ]ill_mjihAcha� ]fcg[n_� lcme� [hA� pofh_l[?cfcns� [mm_mmg_hn�
q[m�][llc_A�ion�Cil�nb_�Cclmn�ncg_�?s�"_ln_fmg[hh�ch�0.02�Cil�cnm�g[n_lc[f�mcn_m,�Qb_�[h[fsmcm�iC�nb_�_]ihigc]�
[]ncpcnc_m� fcmn_A� Cil� nb_�_hpclihg_hn[f�i?d_]ncp_m�1� ni�4� ch� nb_�BR�Q[rihigs�AcA�hin�l_mofn� ch�[hs�[AAcncih[f�
_]ihigc]�[]ncpcnc_m�l_f_p[hn�ni�"_ln_fmg[hh,�>m�j[ln�iC�cnm�Acm]fimol_m�ih�chp_mng_hnm*�"_ln_fmg[hh�l_jilnm�
ih�inb_l�_]ihigc]�[]ncpcnc_m�nb[n�][h�?_�CiohA�ch�nb_�m_]ncih�³BR�Q[rihigs�FhAc][nilm,´�

DHBVUVTC�HSPNUTLU>
"_ln_fmg[hh�Ai_m�hin�l_jiln�Q[rihigs+[fcah_A�l_p_ho_m*�chp_mng_hnm�[hA�ij_l[ncha�_rj_hm_m�ch�l_f[ncih�ni�
nb_� _hpclihg_hn[f� i?d_]ncp_m� /� ³@fcg[n_�@b[ha_�Jcnca[ncih´� [hA�0� ³@fcg[n_�@b[ha_�>A[jn[ncih´� Cil� 0.02,�
Qb_� n_]bhc][f� m]l__hcha� ]lcn_lc[� Cil� [� mo?mn[hnc[f� ]ihnlc?oncih� ch� ilA_l� ni� cgjf_g_hn� ?inb� _hpclihg_hn[f�
i?d_]ncp_m�il� nb_�AKPE�]lcn_lc[�m_n�ion� ch�>jj_hAcr�>� ni�>hh_r� F�il�>hh_r� FF�iC� nb_�BR�Q[rihigs�[l_�hin�
]igjfc_A� qcnb� Cil� nb_� _]ihigc]� []ncpcnc_m� l_f_p[hn� ni� "_ln_fmg[hh,� Fh� pc_q� iC� nb_� h__A� Cil� ]ogof[ncp_�
]igjfc[h]_� qcnb� nb_� l_kocl_g_hnm� iC� nb_� n_]bhc][f� m]l__hcha� ]lcn_lc[� Cil� [� mo?mn[hnc[f� ]ihnlc?oncih*� iC� nb_�
AKPE� ]lcn_lc[*� [hA� nb_� gchcgog� m[C_ao[lAm� Cil� Q[rihigs� [fcahg_hn*� hi� Colnb_l� ]b_]em� q_l_� g[A_� ni�
A_n_lgch_�qb_nb_l�inb_l�Q[rihigs�]lcn_lc[�q_l_�g_n,

6E�DHBVUVTC�PUKPJH>V<=
O_jilncha� cm� ?[m_A� ih� nb_� chAc][nilm� Cil�Q[rihigs+_fcac?f_� l_p_ho_m*� chp_mng_hnm� &@[jBr'� [hA� ij_l[ncha�
_rj_hm_m�&LjBr'�A_Cch_A�ch�>lnc]f_�6�iC�nb_�BR�Q[rihigs,�FC�l_p_ho_m*�chp_mng_hnm�il�ij_l[ncha�_rj_hm_m�ch�
]ihh_]ncih�qcnb�[h�_]ihigc]�[]ncpcns�][h�?_�[mmcah_A� ni�gil_� nb[h�ih_�_hpclihg_hn[f�i?d_]ncp_*� nb_s�[l_�
[ffi][n_A�ch�Coff�ni�nb_�³@fcg[n_�@b[ha_�Jcnca[ncih´�i?d_]ncp_�ni�[picA�Aio?f_�]iohncha,�Qb_�][f]of[ncih�iC�nb_�
chAc][nilm� Cil� Q[rihigs+_fcac?f_� _]ihigc]� []ncpcnc_m� q[m� ][llc_A� ion� n[echa� chni� ]ihmcA_l[ncih� nb_� C>N�
Ai]og_hnm� jo?fcmb_A� ?s� nb_�BR�@iggcmmcih� [hA� nb_� jo?fc][ncih� ³M[lnc]of[lcnc_m� ch� l_jilncha� []]ilAcha� ni�
>lnc]f_�6�iC� nb_�Q[rihigs�O_aof[ncih´�iC� nb_� FAT�&Fhmncnon_�iC�Mo?fc]�>oAcnilm� ch�D_lg[hs'*�qbc]b�[AAl_mm�
ko_mncihm�ih�chn_ljl_n[ncih�l_f[ncha�ni�nb_�BR�Q[rihigs,

BL@LU?L=1�Qb_�?[mcm�Cil�nb_�l_p_ho_m�cm�nb_�l_p_ho_m�l_jiln_A�ch�nb_�]ihmifcA[n_A�Cch[h]c[f�mn[n_g_hnm�ch�
[]]ilA[h]_�qcnb�FCOP�/3,
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4HW6B1� Fhp_mng_hnm�]igjlcm_�[AAcncihm� ni� chn[hac?f_�[mm_nm� &F>P�16'*�jlij_lns*�jf[hn�[hA�_kocjg_hn� &F>P�
/4'*�[hA�f_[m_m�&FCOP�/4',�>j[ln�Clig�chp_mng_hnm�ch�gomc]*�Ccfg�[hA�?li[A][mncha�lcabnm�[n�OQI�Dlioj�[hA�
"JD*�[m�q_ff�[m�][jcn[f�_rj_hAcnol_�ch�chn[hac?f_�[mm_nm�iC�nb_�"_ln_fmg[hh�BAo][ncih�Dlioj*�mj_]cCc][ffs�Cil�
ihfch_� _Ao][ncih*� "_ln_fmg[hh� chp_mnm� ch�giA_lhctcha� [hA� cgjlipcha� _h_las� _CCc]c_h]s� [n� cnm� mcn_m,� Fh� nbcm�
]ihn_rn*� chp_mng_hnm� q_l_� g[A_*� _,a,*� ch� jbinipifn[c]� msmn_gm,� Fh� 0.02*� Q[rihigs+_fcac?f_� chp_mng_hnm�
nin[f_A�w11.�gcffcih,�Qbcm�Ccaol_�ch]foA_m*�ch�j[lnc]of[l*� chp_mng_hnm�ch�A[n[�]_hn_lm�iC�w26�gcffcih*�[AAcncihm�
Clig�f_[m_m�Cil�f[hA*�f[hA�lcabnm�[hA�?ocfAcham�iC�w0/6�gcffcih*�l_hip[ncih�iC�_rcmncha�?ocfAcham�iC�w03�gcffcih*�
]ihmnlo]ncih�iC�h_q�?ocfAcham�iC�w/5�gcffcih�[hA�[]kocmcncihm�iC�?ocfAcham�iC�w/.�gcffcih,�"_ln_fmg[hh�Ai_m�
hin�l_jiln�[hs�Q[rihigs+[fcah_A�chp_mng_hnm�Cil�0.02,�Mf_[m_�l_C_l�ni�nb_�Ciffiqcha�m_]ncihm�iC�nb_�Kin_m�ni�
nb_�@ihmifcA[n_A�Cch[h]c[f�Pn[n_g_hnm�Cil�nin[f�chp_mng_hnm8�

v Kin_�7�³Fhn[hac?f_�>mm_nm´8�³>AAcncihm�Clig�?omch_mm�]ig?ch[ncihm´�[m�q_ff�[m�³Lnb_l�[AAcncihm´�ch�³Lnb_l�
chn[hac?f_�[mm_nm´9

v Kin_� /.� ³Mlij_lns*� Mf[hn� [hA� Bkocjg_hn� [hA� Ocabn+iC+Rm_� >mm_nm´8� ³>AAcncihm� Clig� ?omch_mm�
]ig?ch[ncihm´�[m�q_ff�[m�³Lnb_l�[AAcncihm´�ch�³Mlij_lns*�jf[hn�[hA�_kocjg_hn´�[m�q_ff�[m�³>AAcncihm´�Clig�
³@b[ha_m�ch�Ocabn+iC+Rm_�>mm_nm,´

#W6B1� Lj_l[ncha� _rj_hAcnol_m� qcnbch� nb_� g_[hcha� iC� nb_� BR� Q[rihigs� ]igjlcm_� ij_l[ncha� l_j[cl� [hA�
g[chn_h[h]_� _rj_hAcnol_m� &ch]foAcha� g[chn_h[h]_� _rj_hm_m� Cil� Q[rihigs+_fcac?f_� miCnq[l_'� [hA�
_rj_hAcnol_m� [lcmcha� Clig� mbiln+n_lg� f_[m_m,� Lnb_l� _rj_hm_m� ch� ]ihh_]ncih� qcnb� nb_� A[cfs� ij_l[ncih� iC�
jlij_lns*�jf[hn�[hA�_kocjg_hn�[l_�hin�ch]foA_A�ohA_l�ij_l[ncha�_rj_hm_m,�Brj_hAcnol_�Clig�ij_l[ncha�l_j[cl�
[hA�g[chn_h[h]_�_rj_hm_m�[hA�mbiln+n_lg�f_[m_m�[giohn_A�ni�w052�gcffcih�ch�0.02�&LjBr�A_higch[nil�ch�
[]]ilA[h]_�qcnb�BR�Q[rihigs',�Lj_l[ncha�_rj_hAcnol_m�Cil�0.02�[m�A_Cch_A�?s�nb_�BR�Q[rihigs�[]]iohn�
Cil�[h� cgg[n_lc[f�mb[l_�&/,5�j_l]_hn'�iC� nin[f�ij_l[ncha�_rj_hm_m�&]imn�iC�g[n_lc[fm*�lis[fnc_m*� fc]_hm_m�[hA�
j_lmihh_f�]imnm�[m�q_ff�[m�inb_l�ij_l[ncha�_rj_hm_m'�ch�nb_�]ihmifcA[n_A�ch]ig_�mn[n_g_hn,�Cil�nbcm�l_[mih*�
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jin_hnc[f

Ql[chcha�
[hA�mecffm�
A_p_fij+
g_hn

MliCiohA�]b[ha_m�mo]b�[m�nb_�nl[hmCilg[ncih�iC�nb_�
qilecha�_hpclihg_hn�nblioab�Acacn[fct[ncih�[hA�nb_�om_�iC�
[lncCc]c[f�chn_ffca_h]_�l_kocl_�[�ko[fcCc_A*�gincp[n_A�[hA�
Acp_lm_�qileCil]_,�"s�iCC_lcha�n[la_n_A�f_[lhcha�[hA�mecffm�
A_p_fijg_hn�ijjilnohcnc_m*�"_ln_fmg[hh�[cgm�ni�_h[?f_�
cnm�_gjfis__m�[n�[ff�f_p_fm�ni�[A[jn�ni�nb_�]b[ff_ha_m�iC�[�
l[jcAfs�]b[hacha�qilfA�[hA�ni�]ihncho[ffs�f_[lh�qcnb�[hA�
Clig�ih_�[hinb_l,�>m�nbcm�[jjli[]b�]ihnlc?on_m�ni�
g[chn[chcha�[hA�[]koclcha�]igj_n_h]c_m�]lcnc][f�ni�
mo]]_mm�[hA�jl_m_lpcha�_gjfis[?cfcns*�cn�b[m�[�jimcncp_�
_CC_]n�ih�_gjfis__m,

Fgj[]n
Mimcncp_
>]no[f�[hA�
jin_hnc[f

Lqh�ij_l[ncihm Pbiln*�g_Acog�
[hA�fiha�n_lg
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Ql[chcha�
[hA�mecffm�
A_p_fij+
g_hn

"_ln_fmg[hh�l_a[lAm�[nnl[]ncha*�A_p_fijcha�[hA�l_n[chcha�
[�ko[fcCc_A*�gincp[n_A�[hA�Acp_lm_�qileCil]_�[m�[h�
ijjilnohcns�ni�cgjlip_�nb_�Dlioj²m�[?cfcns�ni�chhip[n_�[hA�
nl[hmCilg*�qbc]b�cm�]lo]c[f�ni�cnm�_]ihigc]�mo]]_mm,

Ljjilnohcns Lqh�ij_l[ncihm Pbiln*�g_Acog�
[hA�fiha�n_lg

Tcnbion�[�ko[fcCc_A*�gincp[n_A�[hA�Acp_lm_�qileCil]_�
][j[?f_�iC�b[hAfcha�jliCiohA�]b[ha_m*�nb_l_�cm�[�lcme�nb[n�
nb_�Dlioj²m�[?cfcns�ni�chhip[n_�[hA�nl[hmCilg*�[hA�nbom�cnm�
_]ihigc]�mo]]_mm*�]iofA�?_�[Ap_lm_fs�[CC_]n_A,�

Ocme

J_[mol_m�
[a[chmn�
pcif_h]_�
[hA�
b[l[mm+
g_hn�ch�
nb_�
qilejf[]_

Qb_�qilecha�_hpclihg_hn�[n�"_ln_fmg[hh�cm�?[m_A�ih�
gono[f�nlomn�[hA�[jjl_]c[ncih,�P_ro[f�b[l[mmg_hn*�
Acm]lcgch[ncih*�l[]cmg*�?offscha*�[?om_m�iC�jiq_l*�
chncgcA[ncih�il�nbl_[nm�[hA�inb_l�Cilgm�iC�b[l[mmg_hn�[l_�
hin�nif_l[n_A,�"_ln_fmg[hh�l[cm_m�[q[l_h_mm�[giha�
_gjfis__m*�jlipcA_m�nl[chcha�[hA�iCC_lm�p[lciom�q[sm�ni�
m__e�[Apc]_�il�l[cm_�]ih]_lhm�[?ion�jimmc?f_�gcm]ihAo]n�
ch�[�]ihCcA_hnc[f�[hA�m_]ol_�g[hh_l,�Qbcm�b[m�[�jimcncp_�
cgj[]n�ih�]iljil[n_�]ofnol_�[hA�]ihnlc?on_m�ni�[�qile�
_hpclihg_hn�ch�qbc]b�jms]bifiac][f�m[C_ns�cm�[�bcab�
jlcilcns,

Fgj[]n
Mimcncp_
>]no[f�[hA�
jin_hnc[f

Lqh�ij_l[ncihm Pbiln*�g_Acog�
[hA�fiha�n_lg

Acp_lmcns >n�"_ln_fmg[hh*�Acp_lmcns�[hA�p[lc_ns�iC�_gjfis__m�cm�[�
CohA[g_hn[f�jl_l_kocmcn_�Cil�]l_[ncpcns*�chhip[ncih�[hA�
nb_l_Cil_�nb_�Dlioj²m�f[mncha�mo]]_mm,�>�Acp_lm_*�ch]fomcp_�
qile�_hpclihg_hn�ch�qbc]b�_[]b�chAcpcAo[f�C__fm�b_[lA�
[hA�mojjiln_A�f_[Am�ni�[�bcab_l�f_p_f�iC�gincp[ncih�[hA�[�
al_[n_l�m_hm_�iC�?_fihacha�qcnbch�nb_�Dlioj,

Fgj[]n
Mimcncp_
>]no[f�[hA�
jin_hnc[f

Lqh�ij_l[ncihm Pbiln*�g_Acog�
[hA�fiha�n_lg
�

>�qile�_hpclihg_hn�nb[n�Ai_m�hin�p[fo_�Acp_lmcns�][h�f_[A�
ni�Acm]lcgch[ncih*�[�jiil�qile�_hpclihg_hn*�[hA�A[g[a_�
_gjfis__�g_hn[f�b_[fnb�[hA�gincp[ncih�f_p_fm,

Fgj[]n
K_a[ncp_
>]no[f�[hA�
jin_hnc[f

"_ln_fmg[hh�pc_qm�nb_�Acp_lmcns�iC�cnm�_gjfis__m�[m�[h�
ijjilnohcns�ni�_hb[h]_�cnm�[?cfcns�ni�chhip[n_�[hA�
nl[hmCilg�nblioab�h_q�]ihn_hn*�jliAo]nm�[hA�m_lpc]_m*�
[hA�ni�n[j�chni�h_q�?omch_mm�jin_hnc[f*�giA_fm�[hA�
g[le_nm,�Fh�[AAcncih*�Acp_lmcns�mnl_hanb_hm�nb_�Dlioj²m�
_gjfis_l�?l[hA�[hA�b_fjm�[nnl[]n�h_q�n[f_hn,

Ljjilnohcns

#>OL<�AV<R�
<LSH>LK�<PNO>=

@bcfA�[hA�
Cil]_A�
f[?iol

@bcfA�f[?il*�Cil]_A�f[?il*�[ff�Cilgm�iC�giA_lh�mf[p_ls�[hA�
bog[h�nl[CCc]echa*�[hA�[hs�Cilg�iC�_rjficn[ncih�[l_�mnlc]nfs�
jlibc?cn_A�[n�"_ln_fmg[hh,�>hs�pcif[ncihm�iC�nb_m_�
jlch]cjf_m�][h�b[p_�m_lciom�]ihm_ko_h]_m�Cil�nb_�b_[fnb�
[hA�A_p_fijg_hn�iC�chAcpcAo[fm*�_mj_]c[ffs�cC�nb_s�?_fiha�
ni�pofh_l[?f_�aliojm,�

Fgj[]n
K_a[ncp_
Min_hnc[f

Lqh�ij_l[ncihm Pbiln*�g_Acog�
[hA�fiha�n_lg
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Fgj[]n*�lcme�[hA�ijjilnohcns�g[h[a_g_hn

A&�&� #UROIOKY�<KRG>KJ�>U�UAT�AU<5LU<IK

M_ijf_� [l_� nb_� gimn� cgjiln[hn� l_miol]_� Cil� ]l_[ncpcns� [hA� _hnl_jl_h_olmbcj� [hA� nbom� Cil� "_ln_fmg[hh²m�
mo]]_mm,�Qbcm�]iljil[n_�cA_hncns�p�[h]bil_A�ch�nb_�]iljil[n_�]ihmncnoncih�[hA�nb_�"_ln_fmg[hh�Bmm_hnc[fm�p�
Cilgm�nb_�?[mcm�Cil�nb_�Br_]oncp_�"i[lA�aocA_fch_m�[hA�jifc]c_m�l_f[n_A�ni�nb_�]igj[hs²m�qileCil]_,�

3L<>LS=THUU�6==LU>PHS=
Qb_�nqi�]iljil[n_�p[fo_m�iC�]l_[ncpcns�[hA�_hnl_jl_h_olmbcj*�nb_�"_ln_fmg[hh�Bmm_hnc[fm*�[l_�[n�nb_�b_[ln�iC�
nb_� A[cfs� []ncpcnc_m� iC� "_ln_fmg[hh� _gjfis__m,� Qblioab� nb_cl� chn_l[]ncih*� nb_s� l_chCil]_� _[]b� inb_l� [hA�
nb_l_?s� Cilg� nb_� ]ilh_lmnih_m� iC� nb_� "_ln_fmg[hh� ]iljil[n_� ]ofnol_*� qbc]b� l_fc_m� ih� j[lnc]cj[ncih� [hA�
j[lnh_lmbcj,�

3L<>LS=THUU�4VKL�VM�4VUK?J>
"ocfAcha� ih� nb_� "_ln_fmg[hh� Bmm_hnc[fm*� nb_� "_ln_fmg[hh� @iA_� iC� @ihAo]n� [cgm� ni� l[cm_� moCCc]c_hn�
[q[l_h_mm�iC�[jjfc][?f_�f[qm�[hA�jlch]cjf_m�[giha�[ff�_gjfis__m�ch�nb_�Dlioj�[hA�l[cm_�[q[l_h_mm�iC�lcmem�
ch� _p_lsA[s� qile,�>m� [� ?chAcha� aocA_fch_*� cn� m_nm� nb_� mn[hA[lA� Cil� l_mjihmc?f_� ]ihAo]n� niq[lAm� ?omch_mm�
j[lnh_lm�[hA� nb_�jo?fc]*�[m�q_ff�[m� ch� chn_l[]ncihm�qcnbch� nb_�Dlioj,� Fn� ]ihn[chm�jlch]cjf_m� Cil� nb_� Ciffiqcha�
g[n_lc[f� _gjfis__+l_f[n_A� nijc]m8�Tilecha� biolm*� [A_ko[n_� q[a_m*� Cl__Aig� iC� [mmi]c[ncih� [hA� ]iff_]ncp_�
?[la[chcha*�b_[fnb�[hA�m[C_ns*�Acp_lmcns*�g_[mol_m�[a[chmn�pcif_h]_�[hA�b[l[mmg_hn*�[hA�inb_l�qile+l_f[n_A�
lcabnm,�>giha�inb_l� nbcham*� nb_�"_ln_fmg[hh�@iA_�iC�@ihAo]n� _hmblch_m� l_mj_]n� Cil� bog[h�[hA�j_lmih[f�
lcabnm�[hA�nb_�Acahcns�iC�_[]b�chAcpcAo[f*�[hA�Cilgof[n_m�"_ln_fmg[hh²m�]iggcng_hn�ni�nb_�jlch]cjf_m�iC� nb_�
RK�Rhcp_lm[f�A_]f[l[ncih�iC�Eog[h�Ocabnm�[hA�nb_�RK�Dfi?[f�@igj[]n,�Qb_�"_ln_fmg[hh�@iA_�iC�@ihAo]n�
[fmi� _gjb[mct_m� nb_� cgjiln[h]_� iC� ij_h� Acm]ommcih*� [hA� l_mj_]nCof� [hA� nlomncha� ]ihAo]n� ch� [� qile�
_hpclihg_hn�nb[n�Cimn_l�Acp_lmcns�[hA�_ko[f�ijjilnohcns�[hA�Ai_m�hin�nif_l[n_�b[l[mmg_hn�il�Acm]lcgch[ncih,

Qb_� Br_]oncp_� "i[lA� ?_[lm� ofncg[n_� l_mjihmc?cfcns� Cil� nb_� Dlioj+qcA_� cgjf_g_hn[ncih� iC� nb_� @iA_� iC�
@ihAo]n,�Qb_�g[n_lc[f�m]ij_�iC�[jjfc][ncih�Cil�nb_�P/�mn[hA[lA�ch]foA_m�"_ln_fmg[hh²m�_gjfis__m*�qbi�[l_�
l_kocl_A� ni� ]igjfs� qcnb� nb_� jlch]cjf_m� _hmblch_A� ch� nb_� "_ln_fmg[hh� @iA_� iC� @ihAo]n,� Qb_� "_ln_fmg[hh�
@iA_� iC� @ihAo]n� cm� [p[cf[?f_� ch� /0� f[hao[a_m� ih� ?inb� nb_� "_ln_fmg[hh� q_?mcn_� [hA� nb_� "_ln_fmg[hh�
chnl[h_n,� "_ln_fmg[hh� _gjfis__m� [l_� l_kocl_A� ni� n[e_� g[hA[nils� nl[chcha� ih� nb_� "_ln_fmg[hh� @iA_� iC�
@ihAo]n�&m__�m_]ncih�D/+/',�Qb_�cgjf_g_hn[ncih�cm�gihcnil_A�qcnb�nb_�"_ln_fmg[hh�@igjfc[h]_�Polp_s�[hA�
nb_� "_ln_fmg[hh� @igjfc[h]_� O_jiln,� Fh� [AAcncih*� nb_� "_ln_fmg[hh� Bgjfis__� Polp_s� cm� om_A� ni� ]b_]e�
qb_nb_l�_gjfis__m�[l_�[q[l_�iC�nb_�"_ln_fmg[hh�@iA_�iC�@ihAo]n�[hA�nb_�q[sm�ch�qbc]b�pcif[ncihm�iC�nb_�
@iA_�iC�@ihAo]n�][h�?_�l_jiln_A,

6BLJ?>P@L�3VH<K�8?PKLSPUL�9LHS>O�HUK�CHML>C
Qb_�Br_]oncp_�"i[lA�DocA_fch_�E_[fnb�[hA�P[C_ns�m_nm�nb_�ila[hct[ncih[f�Cl[g_qile�Cil�Dlioj+qcA_�b_[fnb�
[hA�m[C_ns�g[h[a_g_hn,�Lh�nb_�ih_�b[hA*�nb_�g[ch�]ihn_hn�iC�nb_�aocA_fch_�[AAl_mm_m�nb_�l_mjihmc?cfcnc_m�
[hA� n[mem� l_f[n_A� ni� Dlioj+qcA_� b_[fnb� [hA� m[C_ns� g[h[a_g_hn� qcnb� l_a[lA� ni� nb_� Br_]oncp_� "i[lA*�
g[h[a_g_hn�iC�nb_�Acpcmcihm*�g[h[a_g_hn�iC�nb_�Dlioj�]igj[hc_m�[hA�]iij_l[ncih�ch�nb_�@O�@ioh]cf*�[hA�
ch� nb_� ]limm+Acpcmcih[f� b_[fnb� $� q_ff+?_cha� [hA� m[C_ns� qilecha� aliojm,� Lh� nb_� inb_l� b[hA*� nb_� Br_]oncp_�
"i[lA�aocA_fch_�A_Cch_m�nb_�n[la_nm�[hA�l_mjihmc?cfcnc_m�l_f[n_A�ni�b_[fnb�[hA�m[C_ns�l_jilncha,

Qb_�Br_]oncp_�"i[lA�?_[lm�ofncg[n_�l_mjihmc?cfcns�Cil�nb_�aocA_fch_,�Fn�m_nm�Dlioj+qcA_�jlcilcnc_m�[hA�n[la_nm�
Cil�b_[fnb�[hA�m[C_ns� nijc]m,�Qb_�Br_]oncp_�"i[lA�aocA_fch_�q[m�jl_j[l_A�qcnb� nb_� chpifp_g_hn�iC� nb_�@O�
@ioh]cf*�nb_�EO�@iggcnn__*�[hA�nb_�_rcmncha�qilecha�aliojm,�Fn�[jjfc_m�ni�"_ln_fmg[hh�PB�$�@i,�HD[>�[hA�
"_ln_fmg[hh�J[h[a_g_hn�PB�[hA�[ff�]igj[hc_m�]ihnliff_A�?s�nb_g�&Dlioj�]igj[hc_m',�Dlioj�]igj[hc_m�
Cil�qbc]b� nbcm�aocA_fch_� cm�hin�[fl_[As�Acl_]nfs�[jjfc][?f_�Ao_� ni�_rcmncha�]iljil[n_�aip_lh[h]_� lof_m� &_,a,*�
OQI� Dlioj'� cgjf_g_hn� nb_cl� iqh*� _kocp[f_hn� aocA_fch_m� ?[m_A� ih� nbcm� aocA_fch_,� Qb_� Br_]oncp_� "i[lA�
aocA_fch_� cm� [p[cf[?f_� ih� nb_� "_ln_fmg[hh� chnl[h_n� [hA� nb_� A_j[lng_hn� @iljil[n_� O_mjihmc?cfcns� cm�
l_mjihmc?f_�Cil�gihcnilcha�[hA�ojA[ncha�cnm�]ihn_hn,�
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Qb_�"_ln_fmg[hh�E_[fnb� $�T_ff+?_cha�Mifc]s� [cgm� ni� []bc_p_� b_[fnbs� [hA� m[C_�qilecha� ]ihAcncihm� [hA� [�
]ofnol_� iC� gono[f� mojjiln� Cil� [ff� _gjfis__m,� Qb_� Ci]om� iC� nbcm� jifc]s� cm� ih� ]ihncho[ffs� cgjlipcha� nb_�
g[h[a_g_hn� iC� b_[fnb�$�q_ff+?_cha,�Qb_� jlch]cjf_m� m_n� Cilnb� ch� nb_� jifc]s� ]ih]_lh� nb_� _mn[?fcmbg_hn� iC� [�
g[h[a_g_hn� [jjli[]b� ni� b_[fnb� $� q_ff+?_cha� &lif_m� [hA� l_mjihmc?cfcnc_m*� jli]_mm_m� ni� gchcgct_� [hA�
_fcgch[n_� lcmem� ni� g_hn[f*� jbsmc][f� [hA� mi]c[f� b_[fnb*� [hA� nb_� cgjf_g_hn[ncih� iC� []ncihm'� [m� q_ff� [m� nb_�
_mn[?fcmbg_hn�iC�qilecha�aliojm�ni�[AAl_mm�nbcm�nijc]�ch�[�bifcmnc]*�msmn_g[nc]�g[hh_l,�>hinb_l�Ci]om�iC�nb_�
jifc]s�fc_m�ch�_h[?fcha�g[h[a_lm�ni�]l_[n_�[�b_[fnbs�[hA�m[C_�qile�_hpclihg_hn�[hA�]iljil[n_�]ofnol_*�[hA�
b_fjcha�[ff�_gjfis__m�ni�A_p_fij�[�b_[fnbc_l� fcC_mnsf_�[hA�m[C_l�qile�b[?cnm,�Bgjfis__m�[l_�[?f_�ni�[]]_mm�
pifohn[ls�b_[fnb�nl[chcha�[hA�m_lpc]_m*�mo]b�[m�i]]oj[ncih[f�mi]c[f�]iohm_fcha�il� nb_�Bgjfis__�>mmcmn[h]_�
Mlial[g�&B>M'�Cil�Cl__,

Qb_� Br_]oncp_� "i[lA� ?_[lm� ofncg[n_� l_mjihmc?cfcns� Cil� nbcm� jifc]s,� Qb_� jifc]s� q[m� jl_j[l_A� qcnb� nb_�
chpifp_g_hn� iC� nb_� @O� @ioh]cf*� nb_� EO� @iggcnn__*� nb_� @iljil[n_� Tilem� @ioh]cf� ch� D_lg[hs� [hA� nb_�
_rcmncha� qilecha� aliojm,� Qb_� @iljil[n_� O_mjihmc?cfcns� A_j[lng_hn� cm� l_mjihmc?f_� Cil� ]iggohc][ncha� nb_�
jifc]s� ni� [ff� _gjfis__m�[hA�inb_l� mn[e_bifA_lm� ch� ]iilAch[ncih�qcnb� nb_�@iggohc][ncihm�A_j[lng_hn,�Qb_�
jifc]s� cm� [fmi� [p[cf[?f_� ih� nb_� "_ln_fmg[hh� q_?mcn_� [hA� ih� nb_� "_ln_fmg[hh� chnl[h_n,� Qb_� "_ln_fmg[hh�
E_[fnb�$�T_ff+?_cha�Mifc]s�[jjfc_m� ni�_gjfis__m�iC�"_ln_fmg[hh�PB�$�@i,�HD[>�[m�q_ff�[m�"_ln_fmg[hh�
J[h[a_g_hn�PB�[hA�[ff�]igj[hc_m�]ihnliff_A�?s�nb_g�&Dlioj�]igj[hc_m',�Dlioj�]igj[hc_m�Cil�qbc]b�nbcm�
jifc]s� cm� hin� [fl_[As� Acl_]nfs� [jjfc][?f_� Ao_� ni� _rcmncha� ]iljil[n_� aip_lh[h]_� lof_m� &_,a,*� OQI� Dlioj'�
cgjf_g_hn�nb_cl�iqh�_kocp[f_hn�jifc]c_m�?[m_A�ih�nbcm�jifc]s,�Qb_�jifc]s�cm�l_pc_q_A�_p_ls�nqi�s_[lm,��

3L<>LS=THUU�AVSPJC�CHML>C
Qb_�"_ln_fmg[hh�P[C_ns�Mifc]s�A_Cch_m�nb_�]iggih�ohA_lmn[hAcha�iC�qilejf[]_�m[C_ns�[n�"_ln_fmg[hh,�Qb_�
m[C_ns�iC�_gjfis__m� ch� nb_�qile�_hpclihg_hn� cm�acp_h� nij�jlcilcns,�>]]ilAcha� ni� nb_�jifc]s*�[ff�"_ln_fmg[hh�
_gjfis__m�mbiofA�?_�jlin_]n_A�[a[chmn�qile+l_f[n_A�chdolc_m�[hA�cffh_mm,�Qi�[]bc_p_�nbcm*�nb_�Dlioj�mnlcp_m�ni�
]ihnchoiomfs� cgjlip_� cnm� i]]oj[ncih[f� b_[fnb�[hA�m[C_ns�j_lCilg[h]_,�Qb_�jifc]s�_hmblch_m�"_ln_fmg[hh²m�
]iggcng_hn�ni�jlipcAcha�m[C_�[hA�b_[fnbs�qilecha�]ihAcncihm,�Qb_�jlch]cjf_m�m_n�Cilnb�ch�nb_�jifc]s�]ih]_lh�
nb_�Dlioj+qcA_�g[h[a_g_hn�[jjli[]b�&lif_m�[hA�l_mjihmc?cfcnc_m*�l_kocl_g_hnm�jf[]_A�ih�fi][f�b_[fnb�[hA�
m[C_ns� g[h[a_g_hn� msmn_gm*� [fcahg_hn� qcnb� _rn_lh[f� mn[hA[lAm� mo]b� [m� FPL� 23../'*� l_aof[l� lcme�
[mm_mmg_hnm� [hA� _CC_]ncp_� ]ihnlifm� Cil� lcmem� [hA� b[t[lAm*� _g_la_h]s� jl_j[l_Ah_mm*� m[C_ns� [q[l_h_mm*�
]igj_n_h]s�[hA�nl[chcha,�Qb_�jli[]ncp_�]ihnlc?oncih�ni�[]bc_pcha�[�m[C_�qilecha�_hpclihg_hn�?s�g[h[a_lm�
[hA�[ff�_gjfis__m*�l_a[lAf_mm�iC�nb_cl�jimcncih*�[m�q_ff�[m�]fim_�]iij_l[ncih�qcnb�_gjfis__�l_jl_m_hn[ncp_m*�
[l_�[fmi�chn_al[f�_f_g_hnm�iC�nb_�jifc]s,�

>m� mn[e_bifA_l� _ha[a_g_hn*� l_mjihmc?cfcnc_m*� [p[cf[?cfcns*�gihcnilcha� [hA� nb_� m]ij_� iC� nb_� jifc]c_m� [l_� nb_�
m[g_�ch�?inb�nb_�"_ln_fmg[hh�E_[fnb�$�T_ff+?_cha�Mifc]s�[hA�nb_�"_ln_fmg[hh�P[C_ns�Mifc]s*�nbcm�chCilg[ncih�
][h�?_�CiohA�ch�nb_�jl_]_Acha�m_]ncih,�
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3L<>LS=THUU�AVSPJC�<LSH>LK�>V�PUJS?=PVU
Qb_�"_ln_fmg[hh�Mifc]s�l_f[n_A�ni�ch]fomcih�mn[n_m�nb[n�Acp_lmcns�[hA�p[lc_ns�[giha�_gjfis__m�[l_�A_]cmcp_�
Cil�]l_[ncpcns,�Qb_�jifc]s�jlcg[lcfs�[AAl_mm_m�nb_�Ciffiqcha�nijc]m�nb[n�q_l_�CiohA�ni�?_�g[n_lc[f�[]]ilAcha�ni�
nb_�Aio?f_�g[n_lc[fcns�[mm_mmg_hn8�Acp_lmcns�[hA�g_[mol_m�[a[chmn�pcif_h]_�[hA�b[l[mmg_hn,�Qb_�jlch]cjf_m�
m_n�Cilnb�ch�nb_�"_ln_fmg[hh�Mifc]s�l_f[n_A�ni�ch]fomcih�ohA_lm]il_�nb_�]iggih�ohA_lmn[hAcha�iC�ch]fomcih�[n�
"_ln_fmg[hh,� Qb_� ai[f� cm� ni� Cimn_l� Acp_lmcns� [hA� p[lc_ns� []limm� nb_� Dlioj� [n� [ff� f_p_fm*� qb_l_� f_a[ffs�
j_lgcnn_A,�"_ln_fmg[hh�[cgm�ni�]l_[n_�[�qilecha�_hpclihg_hn�?[m_A�ih�C[clh_mm�[hA�j[lnc]cj[ncih�[m�q_ff�[m�
gono[f�ohA_lmn[hAcha�[hA�[jjl_]c[ncih�nb[n�n[e_m�chni�[]]iohn�nb_�chAcpcAo[f�h__Am�iC�_gjfis__m,�

"_ln_fmg[hh�Ai_m�hin�nif_l[n_�Acm]lcgch[ncih�?[m_A�ih�_nbhc]*�h[ncih[f�il�mi]c[f�?[]ealiohA*�mech�]ifil*�[a_*�
a_hA_l*�a_hA_l�cA_hncns�il�_rjl_mmcih*�m_ro[f�ilc_hn[ncih*�jl_ah[h]s*�g[lcn[f�mn[nom�il�j[l_hnbiiA*�Acm[?cfcns*�
l_fcacih�il�qilfApc_qm*�jifcnc][f�il�inb_l�?_fc_Cm*�il�Cil�inb_l�l_[mihm�jlibc?cn_A�?s�[hs�?[h�ih�Acm]lcgch[ncih,�
ID"QFN)� Acm]lcgch[ncih*� l[]cmg*� [hnc+P_gcncmg*� l_fcaciom� chnif_l[h]_*� m_rcmg*� m_ro[f� b[l[mmg_hn*� ?offscha�
[?om_�iC�jiq_l*�chncgcA[ncih*�nbl_[nm*�[hA�[hs�inb_l�Cilg�iC�b[l[mmg_hn�[l_�hin�nif_l[n_A,�Bp_ls�l_jiln�iC�[�
jin_hnc[f�]igjfc[h]_�pcif[ncih� cm�b[hAf_A�?[m_A�ih�[�A_Cch_A�jli]_Aol_� ch� fch_�qcnb� nb_�Br_]oncp_�"i[lA²m�
DocA_fch_� Cil�E[hAfcha�O_jilnm�iC�@igjfc[h]_�Scif[ncihm�[hA� nb_�Mli]_Aol_� Cil�@igjfc[h]_�Scif[ncihm�[m�
ionfch_A�ch�m_]ncih�D/+/,�>AAcncih[ffs*�]ihn[]n�j_lmihm�Cil�nb_�D_lg[h�³D_h_l[f�Bko[f�Ql_[ng_hn�>]n´�&>DD'�
[l_�[p[cf[?f_�[n�mcn_m�ch�D_lg[hs,

Qb_�Br_]oncp_�"i[lA�?_[lm�ofncg[n_�l_mjihmc?cfcns�Cil�nb_�"_ln_fmg[hh�Mifc]s�l_f[n_A�ni�ch]fomcih,�Fn�[jjfc_m�ni�
_gjfis__m�iC�"_ln_fmg[hh�PB�$�@i,�HD[>�[hA�"_ln_fmg[hh�J[h[a_g_hn�PB�[hA�[ff�]igj[hc_m�nb[n�[l_�
]ihnliff_A� ?s� nb_g� &Dlioj� ]igj[hc_m',� Dlioj� ]igj[hc_m� Cil� qbc]b� nbcm� jifc]s� cm� hin� [fl_[As� Acl_]nfs�
[jjfc][?f_� Ao_� ni� _rcmncha� ]iljil[n_� aip_lh[h]_� lof_m� &_,a,*� OQI�Dlioj'� cgjf_g_hn� nb_cl� iqh*� _kocp[f_hn�
jifc]c_m�?[m_A�ih�nbcm�jifc]s,�Qb_�jifc]s�cm�[p[cf[?f_�ih�?inb�nb_�"_ln_fmg[hh�chnl[h_n�[hA�nb_�"_ln_fmg[hh�
q_?mcn_�[hA�cm�l_pc_q_A�_p_ls�nqi�s_[lm,�Mlch]cjf_m�ih�nbcm�nijc]�[jjfc][?f_�ni�_gjfis__m�[l_�[fmi�_hmblch_A�
ch�nb_�"_ln_fmg[hh�@iA_�iC�@ihAo]n*�nb_�"_ln_fmg[hh�Mifc]s�ih�Eog[h�Ocabnm�[hA�C[cl�Tilecha�@ihAcncihm*�
nb_�"_ln_fmg[hh�@l_[ncpcns�Mlch]cjf_m*�[hA�nb_�Br_]oncp_�"i[lA�DocA_fch_�ih�Pn[CCcha�Mifc]s,�Fh�[AAcncih*�nb_�
"_ln_fmg[hh� >]ncih� Mf[h� Cil� Fh]fomcih� &0./7p0.02'� [cgm� ni� cgjlip_� j[lnc]cj[ncih� Cil� _gjfis__m� qcnb�
Acm[?cfcnc_m�ch�nb_�D_lg[h�"_ln_fmg[hh�]igj[hc_m�[hA�cm�_p[fo[n_A�[hho[ffs,

3L<>LS=THUU�AVSPJC�9?THU�BPNO>=�HUK�7HP<�GV<RPUN�4VUKP>PVU=�
Qb_�[cg�iC� nb_�"_ln_fmg[hh�Mifc]s�ih�Eog[h�Ocabnm�[hA�C[cl�Tilecha�@ihAcncihm� cm� ni�]l_[n_�[�]iggih�
Dlioj+qcA_�ohA_lmn[hAcha�iC�nb_�Dlioj²m�mn[hA[lAm�qcnb�l_a[lA�ni�nb_m_�nijc]m,�Fn�m_lp_m�[m�[�]igj[mm�Cil�
_nbc][ffs�[hA�mi]c[ffs�l_mjihmc?f_�]ihAo]n�?[m_A�ih�nb_�jlch]cjf_m�iC�C[clh_mm*�l_mj_]n�[hA�nlomn,�Qb_�jifc]s�
[AAl_mm_m� il� l_C_l_h]_m� [ff� _gjfis__+l_f[n_A� nijc]m� ]f[mmcCc_A� [m� g[n_lc[f� ch� nb_� Aio?f_� g[n_lc[fcns�
[mm_mmg_hn,�Qb_�]ihn_hn�iC�nbcm�jifc]s�]ih]_lhcha�g[n_lc[f�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�Cil�"_ln_fmg[hh�
][h�?_�CiohA�ch�nb_�FOLm�n[?f_�[n�nb_�?_achhcha�iC�nbcm�]b[jn_l�&m__�m_]ncih�P"J+1',�Dfi?[f�]ihp_hncihm�ih�
bog[h� lcabnm� [hA� qilecha� ]ihAcncihm� [l_� l_C_l_h]_A� [m� Cl[g_qilem� ch� nb_� jifc]s,� Qb_m_� ch]foA_� nb_� RK�
DocAcha�Mlch]cjf_m�ih�"omch_mm�[hA�Eog[h�Ocabnm*�nb_�RK�Cl__�$�Bko[f�Pn[hA[lAm*�nb_�Fhn_lh[ncih[f�I[?iol�
Lla[hct[ncih²m� &FIL'� @il_� I[?iol� Pn[hA[lAm� [hA� nb_� Lla[hct[ncih� Cil� B]ihigc]� @i+ij_l[ncih� [hA�
A_p_fijg_hn�&LB@A'�DocA_fch_m�Cil�Jofnch[ncih[f�Bhn_ljlcm_m,

Qb_�"_ln_fmg[hh�@EOL�cm� l_mjihmc?f_� Cil� nb_� cgjf_g_hn[ncih�iC� nbcm�jifc]s�[hA� chcnc[n_m� nb_�Ac[fiao_�qcnb�
nb_�b_[Am�iC�EO�Clig�nb_�Acpcmcihm,�Cil�nb_cl�j[ln*�nb_�Acpcmcihm�l_jiln�ni�nb_�Dlioj�Br_]oncp_�"i[lA�ih�nb_�
mn[nom�iC�jifc]s�cgjf_g_hn[ncih,�Qb_�"_ln_fmg[hh�Mifc]s�ih�Eog[h�Ocabnm�[hA�C[cl�Tilecha�@ihAcncihm�q[m�
A_p_fij_A� ch� [� ]limm+Acpcmcih[f� qilecha� alioj� [hA� Cch[fct_A� qcnb� nb_� b_[Am� iC� EO� Clig� nb_� Acpcmcihm*�
_gjfis__�l_jl_m_hn[ncp_m�[hA�_rj_lnm,�Fn�cm�[p[cf[?f_�ih�?inb�nb_�"_ln_fmg[hh�q_?mcn_�[hA�nb_�"_ln_fmg[hh�
chnl[h_n,�Qb_�jlch]cjf_m�m_n�Cilnb�ch�nb_�jifc]s�]ih]_lh�[ff�iqh�_gjfis__m�iC�"_ln_fmg[hh�PB�$�@i,�HD[>�[hA�
"_ln_fmg[hh�J[h[a_g_hn�PB�[hA�[ff�]igj[hc_m�]ihnliff_A�?s�nb_g�&Dlioj�]igj[hc_m',�Qb_�_ha[a_g_hn�
iC�hih+_gjfis__m�cm�aip_lh_A�?s�[�m_j[l[n_�j[l[al[jb�ch�nbcm�jifc]s,�Dlioj�]igj[hc_m�Cil�qbc]b�nbcm�jifc]s�
cm�hin�[fl_[As�Acl_]nfs�[jjfc][?f_�Ao_� ni�_rcmncha�]iljil[n_�aip_lh[h]_� lof_m� &_,a,*�OQI�Dlioj'� cgjf_g_hn�
nb_cl�iqh�_kocp[f_hn�jifc]c_m�?[m_A�ih�nbcm�jifc]s,
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4VTTP>TLU>�>V�<L=WLJ>�O?THU�<PNO>=
"_ln_fmg[hh²m� []ncpcnc_m� [l_� aocA_A� ?s� chn_lh[ncih[f� bog[h� lcabnm� mn[hA[lAm*� qbc]b� [l_� l_C_l_h]_A� ch� nb_�
l_aof[ncihm�g_hncih_A�[?ip_,�

O_mj_]n�Cil�[hA�i?m_lp[h]_�iC�bog[h�lcabnm*�ch]foAcha�nb_�jlibc?cncih�iC�Cil]_A�[hA�]bcfA�f[?il*�[hs�Cilg�iC�
mf[p_ls�[hA�bog[h�nl[CCc]echa*�[hA�[hs�Cilg�iC�_rjficn[ncih*�[l_�_rjfc]cnfs�_hmblch_A�ch�nb_�"_ln_fmg[hh�@iA_�
iC� @ihAo]n*� nb_� "_ln_fmg[hh� Mifc]s� ih� Eog[h� Ocabnm� [hA� C[cl� Tilecha� @ihAcncihm*� nb_� "_ln_fmg[hh�
A_]f[l[ncih� iC�Mlch]cjf_m� ih� nb_�L?m_lp[h]_� iC�Eog[h�Ocabnm*� [hA� nb_�"_ln_fmg[hh�Pf[p_ls� [hA�Eog[h�
Ql[CCc]echa�Pn[n_g_hn�&m__�m_]ncih�P0',�

Fh�ilA_l�ni�_hmol_�]igjfc[h]_�qcnb�nb_m_�jlch]cjf_m�[hA�aocA_fch_m*�nb_�Br_]oncp_�"i[lA�b[m�_mn[?fcmb_A�[�
]igjfc[h]_� ila[hct[ncih�qcnb� [h� Fhn_alcns� $�@igjfc[h]_� jlial[g�[hA� [jjichn_A� [�@iljil[n_�@igjfc[h]_�
@iggcnn__�&@@@',�Qb_�Fhn_alcns�$�@igjfc[h]_�&F$@'�A_j[lng_hn�cm�l_mjihmc?f_�Cil�cgjf_g_hncha�nb_�bog[h�
lcabnm�mnl[n_as*�[hA�cm�mo?ilAch[n_�ni�nb_�@@@�ch�nb_�ila[hct[ncih,�Qb_�b_[A�iC�nb_�Dlioj�I_a[f�A_j[lng_hn*�
qbi� cm� [fmi� nb_� Eog[h�Ocabnm�LCCc]_l� iC� "_ln_fmg[hh*� ip_lm__m� nb_� cgjf_g_hn[ncih� iC� nb_� bog[h� lcabnm�
mnl[n_as,� Fn� cm� nb_� n[me� iC� F$@� ni� chCilg� _gjfis__m� [?ion� nb_� e_s� f_a[f� jlipcmcihm� [hA� chn_lh[f� ]igj[hs�
aocA_fch_m*� ch]foAcha� nbim_� ]ih]_lhcha� l_mj_]n� Cil� bog[h� lcabnm,� Ii][f� ]igjfc[h]_� iCCc]_lm� []n� [m� fi][f�
]ihn[]nm�[n�_[]b�iC�nb_�Dlioj�]igj[hc_m,�Mf_[m_�]ihmofn�m_]ncih�D/�Cil�gil_�chCilg[ncih�ih�nb_�aip_lh[h]_�
mnlo]nol_�[n�"_ln_fmg[hh,

>m�j[ln�iC�[h�[hho[f�[h[fsmcm*�lcmem�l_f[n_A�ni�bog[h�lcabnm�[hA�nb_�_hpclihg_hn�[l_�cA_hncCc_A�[hA�[mm_mm_A*�
[hA*� ?[m_A� ih� nb_� l_mofnm*� [jjlijlc[n_� jl_p_hn[ncp_� [hA� l_g_Ac[f� []ncihm� [l_� n[e_h,� Qb_� chn_lh[f� ]ihnlif�
msmn_g�gihcnilm�nb_�_CC_]ncp_h_mm�[hA�[A_ko[]s�iC�nb_�_mn[?fcmb_A�[]ncihm�ch�nb_�Acpcmcihm�ih�nb_�?[mcm�iC�
lcme,� Qb_� [h[fsmcm� cm� ][llc_A� ion� Cil� "_ln_fmg[hh²m� iqh� ?omch_mm� Acpcmcihm� [hA� Acl_]n� mojjfc_lm*� [hA� cm�
A_m]lc?_A�ch�gil_�A_n[cf�ch�m_]ncih�P0+1,

A&��� #<UIKYYKY�LU<�KTMGMOTM�AO>N�UAT�KSVRUCKKY�GTJ�KSVRUCKKYe�<KV<KYKT>G>O@KY�GHU?>�SG>K<OGR�
OSVGI>Y��<OY5Y�GTJ�UVVU<>?TO>OKY�

Qb_�ihaicha�_ha[a_g_hn�iC�_gjfis__m�[hA�nb_cl�l_jl_m_hn[ncp_m�ch�A_]cmcih+g[echa�jli]_mm_m�ih�g[n_lc[f�
_gjfis__+l_f[n_A�nijc]m�Cilgm�[h�chn_al[f�j[ln�iC� nb_�"_ln_fmg[hh�]iljil[n_�]ofnol_,�"[m_A�ih�[�]ofnol_�iC�
j[lnc]cj[ncih�[hA�j[lnh_lmbcj*�_gjfis__m�[hA�nb_cl�l_jl_m_hn[ncp_m�qile�nia_nb_l�Cil�nb_�]iggih�aiiA�[hA�
nb_l_Cil_�Cil� nb_�aiiA�iC�"_ln_fmg[hh,�S[lciom�]iggohc][ncih�]b[hh_fm�[hA�Ac[fiao_�Cilg[nm�[l_� ch�jf[]_�
Cil� Acm]ommcih*� [AAl_mmcha� ]iggih� cmmo_m� [hA� l[cmcha� ]ih]_lhm,�>n�Dlioj� f_p_f*� nb_�"_ln_fmg[hh�@EOL�
?_[lm�ip_l[ff�l_mjihmc?cfcns�Cil�nb_�_ha[a_g_hn�iC�_gjfis__m�[hA�nb_cl�l_jl_m_hn[ncp_m,

Bgjfis__m� Clig� nb_� l_mj_]ncp_� A_j[lng_hnm� l_aof[lfs� Acm]omm� []no[f� [hA� jin_hnc[f� cgj[]nm*� lcmem� [hA�
ijjilnohcnc_m�jim_A�?s�]_ln[ch�g[n_lc[f�nijc]m�ch�]limm+Acpcmcih[f�qilecha�aliojm,

h D<HPUPUN�HUK�=RPSS=�KL@LSVWTLU>1�Qb_�f_[lhcha�mnl[n_as�cm�cgjf_g_hn_A�?s�"_ln_fmg[hh�Rhcp_lmcns�[hA�
ch� D_lg[hs� ?s� nb_� "_ln_fmg[hh� pi][ncih[f� m]biif,� O_jl_m_hn[ncp_m� Clig� nb_� Acpcmcihm� g__n� qcnb�
"_ln_fmg[hh� Rhcp_lmcns� _p_ls� nqi� gihnbm� ch� nb_� chn_lh[ncih[f� Q[f_hn� $� I_[lhcha� @iggcnn__� ni� dichnfs�
_p[fo[n_� _gjfis__+l_f[n_A� f_[lhcha� h__Am� [hA� jligin_� nb_� A_p_fijg_hn� iC� f_[lhcha� ijjilnohcnc_m,� Fh�
[AAcncih*� nb_� ihaicha� A_p_fijg_hn� iC� n[f_hn� g[h[a_g_hn� jli]_mm_m� [hA� EO� niifm� mo]b� [m� nb_�
j_lCilg[h]_�[hA�A_p_fijg_hn�Ac[fiao_�cm� cgjf_g_hn_A�?s�nb_�Qij�Br_]oncp_m�[hA�Q[f_hn�J[h[a_g_hn�
A_j[lng_hn�qcnb�nb_�mojjiln�iC�nb_�]limm+Acpcmcih[f�Q[f_hn�J[h[a_g_hn�@iggcnn__,

h 9LHS>O� HUK� =HML>C1� Qb_� @iljil[n_� O_mjihmc?cfcns� A_j[lng_hn� cm� qilecha� qcnb� nqi� chn_lh[ncih[f� ]limm+
Acpcmcih[f�qilecha�aliojm�ih�nb_�nijc]m�iC�b_[fnb�$�q_ff+?_cha�[m�q_ff�[m�m[C_ns�ni�A_p_fij�nb_�mnl[n_ac]�
Cl[g_qile�Cil�[�m[C_�[hA�b_[fnbs�qile�_hpclihg_hn�[n�"_ln_fmg[hh,�Fh�[AAcncih�ni�Acl_]nfs�_ha[acha�qcnb�
_gjfis__m� nblioab�gono[f�_r]b[ha_m� ch� nb_�qilecha�aliojm*� chCilg[ncih� cm�jlipcA_A�[hA�]ihmofn[ncihm�
b_fA� qcnb� _gjfis__� l_jl_m_hn[ncp_m� nbl__� ni� Ciol� ncg_m� _[]b� s_[l� &_,a,*� Dlioj� qilem� ]ioh]cfm� il� nb_�
Dlioj� l_jl_m_hn[ncp_m� Cil� m_p_l_fs�Acm[?f_A�_gjfis__m� ch�D_lg[hs',�Qb_�]iff[?il[ncih� cm�aip_lh_A�?s�
nb_�Br_]oncp_�"i[lA�aocA_fch_�ih�nbcm�nijc]�A_m]lc?_A�ch�m_]ncih�P/+/,��
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h 5P@L<=P>C1�Qb_�Dlioj+qcA_� mnl[n_as� ni� Cimn_l� ch]fomcih� cm� cgjf_g_hn_A�?s� nb_�@iljil[n_�O_mjihmc?cfcns�
A_j[lng_hn�qcnb�nb_�chpifp_g_hn�[hA�]ihmofn[ncih�iC�l_jl_m_hn[ncp_m�Clig�nb_�Acpcmcihm�ch�[h�chn_lh[ncih[f�
qilecha�alioj�[hA�nblioab�nb_�jlipcmcih�iC�chCilg[ncih�ni�inb_l�]iggcnn__m�ch�nb_�Acpcmcihm*�ni�nb_�_rn_hn�
j_lgcnn_A�?s�f[q,�Fh�0.02*�nb_�[Cil_g_hncih_A�qilecha�alioj�g_n�Cil�[�nbl__+A[s�ch+j_lmih�g__ncha�[hA�
pclno[f� g__ncham� q_l_� b_fA� ih� [� gihnbfs� ?[mcm,�>� p[lc_ns� iC� _gjfis__� h_nqilem*� ch]foAcha� nb_� ]limm+
Acpcmcih[f�ID"QFN)�_gjfis__�h_nqile�³?_,ko__l*´�[l_�[]ncp_� ch�nb_�]igj[hs*�ij_h�ni�[ff�_gjfis__m,� Fh�
[AAcncih*� _gjfis__� l_jl_m_hn[ncp_m� &_,a,*� Poj_lpcmils� "i[lA� _gjfis__� l_jl_m_hn[ncp_m*� Dlioj�
l_jl_m_hn[ncp_m�Cil�m_p_l_fs�Acm[?f_A�_gjfis__m*�[hA�nb_�"_ln_fmg[hh�Fh]fomcih�LCCc]_l�ch�D_lg[hs'�[l_�
e_jn�chCilg_A�il�]ihmofn_A�ih�[�nijc]+mj_]cCc]�?[mcm,

Bgjfis__m� [hA� nb_cl� l_jl_m_hn[ncp_m� [l_� ]ihmofn_A� [m� l_kocl_A� [?ion� inb_l� cgjiln[hn� A_]cmcih+g[echa�
jli]_mm_m,� Qbcm� b[jj_hm*� Cil� _r[gjf_*� qb_h� ]ihAo]ncha� nb_� Aio?f_� g[n_lc[fcns� [mm_mmg_hn� ch� ilA_l� ni�
A_n_lgch_� Dlioj+qcA_*� g[n_lc[f� momn[ch[?cfcns� nijc]m*� il� qb_h� jl_j[lcha� [hA� l_pcmcha� Br_]oncp_� "i[lA�
l_aof[ncihm� &_,a,*� nb_� "_ln_fmg[hh� @iA_� iC� @ihAo]n*� nb_� "_ln_fmg[hh� Mifc]s� ih� Eog[h� Ocabnm� [hA� C[cl�
Tilecha� @ihAcncihm*� nb_� E_[fnb� $�T_ff+?_cha� Mifc]s*� nb_� P[C_ns� Mifc]s*� il� nb_� Br_]oncp_� "i[lA� DocA_fch_�
E_[fnb�[hA�P[C_ns',

Fh�[AAcncih�ni�nb_�_ha[a_g_hn�iC�_gjfis__m�[hA�nb_cl�l_jl_m_hn[ncp_m�[m�l_kocl_A�[hA�l_aof[l�Acm]ommcihm�ch�
nijc]+mj_]cCc]�qilecha�aliojm*�[ff� _gjfis__m�[l_� l_aof[lfs�]ihmofn_A� ch� nb_�"_ln_fmg[hh�Bgjfis__�Polp_s�
[hA� ch�p[lciom�j_lmihh_f�g__ncham,�Qb_�"_ln_fmg[hh�Bgjfis__�Polp_s�]ihn[chm�ko_mncihm�[?ion�g[n_lc[f�
_gjfis__+l_f[n_A�nijc]m�mo]b�[m�qilecha�biolm*�qile+fcC_�?[f[h]_*�Acp_lmcns*�[A_ko[n_�q[a_m*�[hA�b_[fnb�[hA�
m[C_ns*�[giha�inb_lm,�Qb_�CchAcham�Clig�nb_�"_ln_fmg[hh�Bgjfis__�Polp_s�[l_�jl_m_hn_A�ni�nb_�Poj_lpcmils�
"i[lA*� nb_�Br_]oncp_�"i[lA*�A_]cmcih+g[e_lm�[n�Dlioj�[hA�Acpcmcih� f_p_f*�[hA� nb_�@b[clg[h�iC� nb_�Dlioj�
Tilem� @ioh]cf,� >ff� _gjfis__m� [l_� nb_h� chCilg_A� iC� nb_� CchAcham,� "[m_A� ih� nb_� CchAcham*� [l_[m� Cil�
cgjlip_g_hn� [l_� cA_hncCc_A*� ]ill_mjihAcha� []ncihm� A_lcp_A*� [hA� _p[fo[n_A� ih� nb_� ?[mcm� iC� nijc]+mj_]cCc]�
chAc]_m� &_,a,*� ih� ]l_[ncpcns*� _hnl_jl_h_olmbcj�[hA�_gjiq_lg_hn*� f_[lhcha� ]ofnol_*� b_[fnb�$�q_ff+?_cha*� [hA�
BPD�[m�[�qbif_',�

Fh� 0.02*� [liohA� 1..� g[h[a_lm� mb[l_A� nb_cl� pc_qm� ih� nb_� Cl[g_qile� ]ihAcncihm� [hA� CiohA[ncihm� Cil�
mo]]_mmCof� _hnl_jl_h_olmbcj� qcnb� nb_� Br_]oncp_� "i[lA� [n� nb_� I_[Acha� Bhnl_jl_h_olmbcj� @ihC_l_h]_� ch�
>gmn_lA[g,�Qb_l_�[l_�[fmi�[AAcncih[f�Cilg[nm�[p[cf[?f_�Cil�[AAl_mmcha�ip_l[l]bcha�Dlioj�nijc]m�mo]b�[m�nb_�
"_ln_fmg[hh� Dlioj� Ac[fiao_� @ihC_l_h]_*� qbc]b� m_lp_m� [m� [� Cilog� Cil� l_aof[l� Acm]ommcihm� ?_nq__h� nb_�
@b[clg[h� iC� nb_� Br_]oncp_� "i[lA*� nb_� "_ln_fmg[hh� @EOL� [hA� Dlioj� Tilem� @ioh]cf� g_g?_lm� Clig�
Acpcmcihm�ch�D_lg[hs*�[hA�nb_�>hho[f�J__ncha�iC�nb_�Acm[?f_A�Bgjfis__�O_jl_m_hn[ncp_�"iAc_m�ch�D_lg[hs,�
>fnbioab� "_ln_fmg[hh*� [m� [� g_Ac[� ]igj[hs*� cm� Cl__� ni� A_n_lgch_� cnm� jifcnc][f� Acl_]ncih� [m� A_Cch_A� ch� nb_�
D_lg[h�³Tilem�@ihmncnoncihm�>]n´�&Q_hA_htm]bont'�[hA�nb_l_Cil_�cm�hin�mo?d_]n�ni�mn[nonils�]i+A_n_lgch[ncih�
ch� nb_� Poj_lpcmils� "i[lA*� Ccp_� _gjfis__� l_jl_m_hn[ncp_m� [l_� ]oll_hnfs� [jjichn_A� [m� g_g?_lm� iC� nb_�
Poj_lpcmils�"i[lA�ih�[�pifohn[ls�?[mcm,�
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Pj_[e�Rj�cm�"_ln_fmg[hh²m�qbcmnf_?fiq_l�msmn_g,�Fn�acp_m�_gjfis__m�p[lciom�ijjilnohcnc_m�ni�m__e�[Apc]_�il�
l[cm_� ]ih]_lhm� [?ion� jimmc?f_�gcm]ihAo]n� nblioab� ]ihCcA_hnc[f� [hA� m_]ol_� ]b[hh_fm,�O_jilnm� iC� jin_hnc[f�
]igjfc[h]_� pcif[ncihm� ][h� ?_� ]iggohc][n_A� _cnb_l� _f_]nlihc][ffs� il� ?s� n_f_jbih_*� [hA� [hihsgiomfs� ih�
l_ko_mn,� Brn_lh[f� ig?oAmj_lmihm� [jjichn_A� ?s� "_ln_fmg[hh� [l_� [fmi� [p[cf[?f_� ni� ]ihn[]n,� @ih]_lhm� ][h�
[fmi�?_�l[cm_A�qcnb�fi][f�]ihn[]nm�&_,a,*�moj_lpcmilm*�g[h[a_g_hn*�fi][f�]igjfc[h]_�iCCc]_lm*�EO*�I_a[f*�[hA�
Cch[h]_->oAcn� A_j[lng_hnm*� il� p� qb_l_� [p[cf[?f_� p� _gjfis__� l_jl_m_hn[ncp_m'� il� qcnb� nb_� Fhn_alcns� $�
@igjfc[h]_�&F$@'�A_j[lng_hn,�"_ln_fmg[hh�jlipcA_m�cnm�_gjfis__m�qcnb�chCilg[ncih�ih�nb_�[p[cf[?f_�ijncihm�
Cil� mo?gcnncha� l_jilnm� nblioab� nb_m_� ]b[hh_fm� [hA� ih� nb_� h_rn� mn_jm,� FhCilg[ncih� [?ion� nb_� mj_[e+oj�
]b[hh_fm�cm�[p[cf[?f_�ch�p[lciom�f[hao[a_m�ih�nb_�"_ln_fmg[hh�chnl[h_n*�nb_�"_ln_fmg[hh�q_?mcn_*�[hA�ch�nb_�
"_ln_fmg[hh�@iA_�iC�@ihAo]n,�F$@�cm�l_mjihmc?f_�Cil�nb_�jlipcmcih�iC�mj_[e+oj�]b[hh_fm*�l_]_cpcha�l_jilnm*�
[hA� ]iilAch[ncha� chp_mnca[ncihm� il� inb_l� Ciffiq+oj� []ncihm,� B[]b� l_jiln� cm� b[hAf_A� ch� []]ilA[h]_�qcnb� nb_�
jli]_Aol_�Cil�]igjfc[h]_�pcif[ncihm�A_m]lc?_A�ch�m_]ncih�D/,�Ciffiqcha�[h�chcnc[f�_p[fo[ncih�iC�nb_�l_jiln*�nb_�
chp_mnca[ncih�n_[g�]ihAo]nm�[�l_pc_q*�qbc]b�l_mofnm�ch�nb_�chnliAo]ncih�iC�[]ncihm�ch�nb_�_p_hn�iC�mo?mn[hnc[n_A�
pcif[ncihm,�Qb_�]ill_mjihAcha�CchAcham�[l_�Ai]og_hn_A�?s�F$@,�Qb_�_CC_]ncp_h_mm�iC�nb_�alc_p[h]_�jli]_mm�cm�
l_pc_q_A� [n� f_[mn� ih]_� [� s_[l� qcnb� l_a[lA� ni� cnm� Coh]ncih[fcns� [hA� ao[l[hn__A� []]_mm� ?s� F$@,� Qb_�
_CC_]ncp_h_mm� iC� nb_� jli]_mm� cm� [mm_mm_A*� [giha� inb_l�g_nbiAm*� ?s� nb_� hog?_l� iC� alc_p[h]_m� l_]_cp_A*�
chCilg[ncih� [?ion� nb_� aliojm� iC� chAcpcAo[fm� Clig� qbig� alc_p[h]_m� q_l_� l_]_cp_A*� nb_� jlijilncih� iC�
alc_p[h]_m�l_mifp_A�[hA�alc_p[h]_m�nb[n�]iofA�hin�?_�l_mifp_A*�cC�[hs*�[hA�nb_�f_hanb�iC�ncg_�cn�niie�ni�b[hAf_�
alc_p[h]_m,�Qbcm�jlipcA_m� chmcabn� chni�biq�ni� cgjlip_�nb_�ko[fcns�iC� nb_�alc_p[h]_�jli]_mm*�]iggohc][ncih�
[hA�[A_ko[n_�l_miol]_m�Cil�nb_�alc_p[h]_�jli]_mm,

Tb_h�A_p_fijcha�nb_�alc_p[h]_�jli]_mm*�j[lnc]of[l� cgjiln[h]_�q[m�[nn[]b_A�ni�_hmolcha�_gjfis__�[]]_mm�
[hA�[]ncihm�q_l_�n[e_h�ni�]iohn_l[]n�jin_hnc[f�i?mn[]f_m�mo]b�[m�[�f[]e�iC�l_miol]_m*�f[]e�iC�chCilg[ncih�[hA�
f[hao[a_� ?[llc_lm,� Dlioj� qilem� ]ioh]cfm� ch� D_lg[hs� q_l_� chpifp_A� ch� nb_� chnliAo]ncih� iC� nb_� alc_p[h]_�
jli]_mm� [hA� ch� _p_ls� g[dil� ]b[ha_� ni� nb_� msmn_g� mch]_,�>m� j[ln� iC� nb_� l_aof[l� "_ln_fmg[hh� Bgjfis__�
Polp_s*� "_ln_fmg[hh� _gjfis__m� [l_� [me_A� ni� ]igg_hn� ih� cmmo_m� l_f[n_A� ni� nb_� alc_p[h]_� jli]_mm,�
C__A?[]e� cm� ch]iljil[n_A� chni� nb_�jli]_mm�iC� cgjlipcha� nb_�jli]_Aol_,�"_ln_fmg[hh�b[m�_hmol_A� nb[n�[hs�
f[hao[a_�il�inb_l�?[llc_lm�[l_�l_gip_A�?s�jlipcAcha�nb_�msmn_g�ch�gofncjf_�f[hao[a_m*�Cl__�iC�]b[la_*�?[m_A�
ih�nb_�fi][f�f[hao[a_m�mjie_h�[n�"_ln_fmg[hh�mcn_m,�Qb_�lof_m�iC�jli]_Aol_�Cil�nb_�"_ln_fmg[hh�Pj_[e�Rj�
jli]_Aol_�[l_�[p[cf[?f_�ch�p[lciom�f[hao[a_m�[hA�qcff�?_�mojjf_g_hn_A�?s�[AAcncih[f�f[hao[a_m�[m�l_kocl_A,
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"_ln_fmg[hh�chnliAo]_m�[jjlijlc[n_�[hA�_CC_]ncp_�[]ncihm�ni�l_Ao]_�[hA�gcnca[n_�nb_�h_a[ncp_�cgj[]nm�iC�cnm�
[]ncihm�ih�qile_lm�[hA�lcmem*�[hA�ni�jligin_�jimcncp_�cgj[]nm�[hA�ijjilnohcnc_m,�Qb_m_�[]ncihm�[l_�cA_hncCc_A�
[hA�_p[fo[n_A�nblioab�Acm]ommcihm� ch�]limm+Acpcmcih[f�qilecha�aliojm�ih�g[n_lc[f� nijc]m�il�[m�l_kocl_A*�[m�
A_m]lc?_A�ch�m_]ncih�P/+0,�>]ncihm�g[h[a_A�]_hnl[ffs�[hA�[]limm�nb_�Dlioj�ch�l_f[ncih�ni�g[n_lc[f� cgj[]nm*�
lcmem�[hA�ijjilnohcnc_m�[l_�mogg[lct_A�?_fiq,

h D<HPUPUN� HUK� =RPSS=� KL@LSVWTLU>1� Qb_� nbl__+s_[l� "_ln_fmg[hh� Q_]b� $� A[n[� P]bif[lmbcj� chcnc[ncp_�
&0.01p0.03'�qcnb�gil_�nb[h�3.*...�m]bif[lmbcjm�ch]foA_m�?inb�nb_�RA[]cns�n_]bhifias�mncj_hA�jlial[g�
³K_rn�D_h_l[ncih�Q_]b�"iimn_l´�Cil�_rn_lh[f�][hAcA[n_m�[m�q_ff�[m�nb_�³Bgjfis__�P]bif[lmbcj´�jlial[g�
qcnb� RA[]cns*� @iolm_l[� [hA� E[lp[lA� Lhfch_� Cil� "_ln_fmg[hh� _gjfis__m,� Qb_� m_]ihA� liohA� iC� ?inb�
jlial[gm�q[m� ]igjf_n_A� [hA� [� nbclA� liohA� f[oh]b_A� ch� 0.02,� Colnb_lgil_*� nb_� f_[lhcha� Cilg[n� ³Viol�
Dliqnb�"iimn_l´�niie�jf[]_�ch�ilA_l�ni�jligin_�[�]ofnol_�iC�f_[lhcha,�>fihamcA_�nb_�Acacn[f�jlial[g�m_lc_m�
³"_O_[As*´� Cil� _r[gjf_*� nb_� mnl[n_as� jlial[g� ³J[h[acha� Pnl[n_as� Cil� >]ncih´� q[m� b_fA� [n� E[lp[lA�
"omch_mm�P]biif�ni�_gjiq_l�[hA�h_nqile�nij�_r_]oncp_m,�>�l_pc_q�iC�nb_�M_lCilg[h]_�[hA�A_p_fijg_hn�
Ac[fiao_�q[m�[fmi� f[oh]b_A� ni�ojA[n_� ]il_� ]igj_n_h]c_m�[hA� cgjlip_�om_l+Clc_hAfch_mm,�Q_]b�$�A[n[�
lif_m�]lcnc][f�ni�mo]]_mm�[l_�l_pc_q_A�ih�[�l_aof[l�?[mcm�ni�cA_hncCs�[hA�Ccff�[hs�mecff�a[jm,�Qb_�l_mofnm�iC�
nb_� [h[fsm_m� iC� Acpcmcih[f� mecffm� a[jm� [l_� jl_m_hn_A� [n� f_[mn� ih]_� [� s_[l� [m� j[ln� iC� mnl[n_as�g__ncham�
?_nq__h�nb_�Br_]oncp_�"i[lA�[hA�Acpcmcih[f�b_[Am,�Qb_�]igjf_ncih�l[n_�iC� nb_�m]bif[lmbcj�jlial[gm� cm�
om_A�ni�_p[fo[n_�nb_�mo]]_mm�iC�nb_�"_ln_fmg[hh�Q_]b�$�A[n[�P]bif[lmbcj�chcnc[ncp_,�M[lnc]cj[hn�C__A?[]e�
cm� _p[fo[n_A� Cil� nb_� l_g[chcha� jlial[gm� Cil� g[h[a_lm� [hA� f_[lhcha� Cilg[nm� nb[n� [l_� iCC_l_A� ni� [ff�
_gjfis__m,�Qb_�f_[lhcha�]ofnol_�[n�"_ln_fmg[hh�cm�[fmi�[mm_mm_A�?[m_A�ih�nb_�l_mofnm�iC�nb_�_gjfis__�
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molp_s,�Tcnb� l_a[lA� ni� nb_� M_lCilg[h]_� [hA� A_p_fijg_hn� Ac[fiao_*� "_ln_fmg[hh� jf[hm� ni� l_pc_q� nb_�
_CC_]ncp_h_mm� iC� nb_� l_pcm_A� niif� ?[m_A� ih� nb_� hog?_l� iC� Ac[fiao_m� b_fA� [hA� nb_� C__A?[]e� Clig�
l_mjihA_hnm,

h 9LHS>O�HUK�=HML>C1� Fh�0.02*�[q[l_h_mm�iC�g_hn[f�b_[fnb�[giha�_gjfis__m�q[m�jligin_A�[m�j[ln�iC�[�
Dlioj+qcA_�chcnc[ncp_,�Fh�[AAcncih*�[h�chn_lh[ncih[f�³Ccn�Cil�Tile´�mjilncha�][gj[cah�q[m�b_fA�ch�qbc]b�ip_l�
1*...� _gjfis__m� niie� j[ln� [liohA� nb_� qilfA,� >]ncihm� &_,a,*� ch+j_lmih� qilembijm*� ihfch_� nl[chcha*�
jl_j[lcha� Acacn[f� ]iolm_� ]iff_]ncihm� [hA� ehiqf_Aa_� mb[lcha'�q_l_� [fmi� f[oh]b_A� ni� Cimn_l� [� f_[A_lmbcj�
mnsf_� nb[n� jligin_m� b_[fnb� ch� nb_� Acpcmcihm,� Pocn[?f_� b_[fnb� [hA� m[C_ns� []ncihm� [l_� A_n_lgch_A� nblioab�
l_aof[l�]iilAch[ncih�ch�nb_�]limm+Acpcmcih[f*�chn_lh[ncih[f�qilecha�aliojm,�Qb_�_CC_]ncp_h_mm�iC�nb_�[]ncihm�
][llc_A�ion� cm� l_pc_q_A�?[m_A�ih�j[lnc]cj[ncih� l[n_m�[hA�om[a_�A[n[� Cil� nb_� chCilg[ncih�jlipcA_A� &_,a,*�
]fc]e� hog?_lm*� Aiqhfi[Am'� [m�q_ff� [m� [� ko[fcn[ncp_� _p[fo[ncih�qcnb� nb_� mojjiln� iC� nb_�qilecha� aliojm,�
CchAcham�Clig�nb_�_gjfis__�molp_s�[l_�[fmi�om_A�ni�cA_hncCs�ijjilnohcnc_m�Cil�cgjlip_g_hn,

h 5P@L<=P>C1� Colnb_l� jlial_mm�q[m�g[A_� ih� nb_� nijc]� ch� n_lgm� iC� mnl[n_as� ch� 0.02,�>m� j[ln� iC� nb_� f[n_mn�
A_p_fijg_hn*�[�m_n�iC�jlijim[fm�q[m�jliAo]_A�ni� Cimn_l�Acp_lmcns�[n�]_ln[ch�mn[a_m�iC� nb_�_gjfis__� fcC_�
]s]f_�[hA�nb_�A_p_fijg_hn�iC�[�Cl[g_qile�Ai]og_hn�q[m�chcnc[n_A�ni�mojjiln�]limm+Acpcmcih[f�_gjfis__�
h_nqilem,�Fh�[AAcncih*�[]ncihm�ni�l[cm_�[q[l_h_mm�[hA�A_p_fij�mecffm�chpifpcha�nl[chcha�[hA�jl_m_hn[ncihm�
q_l_� cgjf_g_hn_A*� ch]foAcha� [m� j[ln� iC� Fhn_lh[ncih[f� Tig_h²m� A[s,� Qb_� ]limm+Acpcmcih[f� ID"QFN)�
_gjfis__� h_nqile� ³?_,ko__l´� ]ihnlc?on_A� ni� l[cmcha� [q[l_h_mm� qcnb� []ncpcnc_m� l_f[n_A� ni� MlcA_� Jihnb,�
Pocn[?f_� []ncihm� [l_� A_Cch_A� [hA� _p[fo[n_A*� ch� j[lnc]of[l*� ch� l_aof[l� Acm]ommcihm� b_fA� ch� nb_� ]limm+
Acpcmcih[f�qilecha�alioj,�Qb_�_gjfis__�molp_s�cm�[fmi�?_cha�_p[fo[n_A�ni�i?n[ch�[h�ip_l[ff�[mm_mmg_hn�iC�
nbcm�nijc],

h !LH=?<L=� HNHPU=>� @PVSLUJL� HUK� OH<H==TLU>1� Fh� 0.02*� nb_� Dlioj� A_p_fij_A� [� h_q� g[hA[nils�
[hncAcm]lcgch[ncih�nl[chcha�]iolm_�qcnb�nb_�ai[f�iC�cgjlipcha�nb_�?[mc]�ohA_lmn[hAcha�iC�_gjfis__m�ih�nb_�
nijc]� iC� [hncAcm]lcgch[ncih� [hA� C[gcfc[lctcha� [ff� _gjfis__m�qcnb� nb_cl� l_f[n_A� lcabnm� [hA� i?fca[ncihm,�Qb_�
_CC_]ncp_h_mm�iC�nb_�nl[chcha�qcff�?_�_p[fo[n_A�ih�nb_�?[mcm�iC�j[lnc]cj[ncih�l[n_m�[Cn_l�cnm�f[oh]b�ch�0.03,�Fh�
[AAcncih*�_gjfis__m�[n�nb_�Dlioj²m�mcn_m�ch�D_lg[hs�[l_�[?f_�ni�a_n�ch�nio]b�qcnb�]ihn[]n�j_lmihm�Cil�nb_�
³D_lg[h�Bko[f�Ql_[ng_hn�>]n´�&>DD',�Bgjfis__m�b[p_�?__h�chCilg_A�iC�nb_cl�lcabnm�ch�nbcm�l_a[lA,

h CVJPHS�KPHSVN?L�HUK�M<LLKVT�VM�H==VJPH>PVU��PUJS?KPUN�>OL�LBP=>LUJL�VM�LTWSVCLL�<LW<L=LU>H>P@L=1�
Qb_�"_ln_fmg[hh�Dlioj�Ac[fiao_�@ihC_l_h]_�q[m�b_fA�ch�0.02,�Fn�?lioabn�nia_nb_l�nb_�@b[clg[h�iC�nb_�
Br_]oncp_� "i[lA*� nb_� "_ln_fmg[hh� @EOL*� [hA� Dlioj� Tilem� @ioh]cf� g_g?_lm� Clig� nb_� Acpcmcihm� ch�
D_lg[hs,�Qb_�Ci]om�iC�nbcm�s_[l²m�]ihC_l_h]_�q[m�[lncCc]c[f�chn_ffca_h]_,

h #>OL<�AV<R�<LSH>LK�>VWPJ=1�Fh�0.02*�?inb�"_ln_fmg[hh�[hA�chAcpcAo[f�Dlioj�]igj[hc_m�cmmo_A�nb_cl�iqh�
mn[n_g_hnm�ch�[]]ilA[h]_�qcnb�nb_�³RH�JiA_lh�Pf[p_ls�>]n´�[hA�nb_�³@[h[Ac[h�Ccabncha�>a[chmn�Cil]_A�
I[?iol�[hA�@bcfA�I[?iol�ch�Pojjfs�@b[chm�>]n*´�]ihA_ghcha�[ff�Cilgm�iC�giA_lh�mf[p_ls*�Cil]_A�[hA�]bcfA�
f[?il*�[m�q_ff� [m�_rjficn[ncih�[hA�Acm]lcgch[ncih*�[hA�jl_m_hncha�[]ncihm� ni�jl_p_hn� nb_m_�bog[h� lcabnm�
pcif[ncihm,

7PUHUJPHS�:UMV<TH>PVU @ig?ch_A�J[h[a_g_hn�O_jiln 3L<>LS=THUU >hho[f�O_jiln�0.02 &&&



Fh�fch_�qcnb�nb_�jlch]cjf_�iC�mo?mcAc[lcns*�nb_�cgjf_g_hn[ncih�iC�nb_�Dlioj²m�mnl[n_as�[hA�ij_l[ncih[f�?omch_mm�
l_mjihmc?cfcns�[m�j[ln�iC� nb_� cgjf_g_hn[ncih�iC�_hncns+mj_]cCc]�[]ncihm�[l_� f[la_fs�A_f_a[n_A�ni� nb_�]iljil[n_�
Acpcmcihm�[hA�Dlioj� ]igj[hc_m,�>a[chmn� nbcm� ?[]eAlij�[hA�[m�j[ln� iC� nb_� Cclmn+ncg_� cgjf_g_hn[ncih�iC� nb_�
Aio?f_�g[n_lc[fcns� [mm_mmg_hn*� hi� ]_hnl[ffs�g[h[a_A�Dlioj+qcA_�[]ncihm�[m�A_Cch_A�?s� nb_� l_kocl_g_hnm�
ohA_l�JAO+>� &Jchcgog�Acm]fimol_� O_kocl_g_hnm� p�>]ncihm'� q_l_� chnliAo]_A� ch� 0.02� ih�g[n_lc[f� nijc]m�
mo]b�[m�m_]ol_�_gjfisg_hn*�qilecha�biolm*�qile+fcC_�?[f[h]_*�]iff_]ncp_�?[la[chcha*�[A_ko[n_�q[a_m�[hA�
a_hA_l� _ko[fcns*� [hA� _ko[f� j[s� Cil� _ko[f� qile,� Qb_� Dlioj+qcA_� [g?cncih� ih� nb_m_� nijc]m� cm� ]iAcCc_A� il�
l_C_l_h]_A� ch� nb_� "_ln_fmg[hh� Mifc]s� ih� Eog[h�Ocabnm� [hA� C[cl�Tilecha� @ihAcncihm,� Qb_� [Aijncih� iC� [�
mo]]_mmil�jlial[g�ni�nb_�"_ln_fmg[hh�BPD�jlial[g�&0.0/p0.02'*�qbc]b�][g_�ni�[h�_hA�ch�nb_�l_jilncha�
s_[l*�ch]foAcha�n[la_nm�[hA�[]ncihm*�cm�jf[hh_A�Cil�nb_�g_Acog�n_lg,�

Q[la_nm�[hA�g_nlc]m

A&���BG<MK>Y�<KRG>KJ�>U�SGTGMOTM�SG>K<OGR�OSVGI>Y��<OY5Y�GTJ�UVVU<>?TO>OKY�

"_ln_fmg[hh²m� [g?cncih� l_a[lAcha� [ff� g[n_lc[f� _gjfis__+l_f[n_A� nijc]m� cm� ]iAcCc_A� il� l_C_l_h]_A� ch� nb_�
"_ln_fmg[hh�Mifc]s�ih�Eog[h�Ocabnm�[hA�C[cl�Tilecha�@ihAcncihm,�Fh�fch_�qcnb�nb_�jlch]cjf_�iC�mo?mcAc[lcns*�
nb_� cgjf_g_hn[ncih� iC� nb_� Dlioj²m� mnl[n_as� [hA� ij_l[ncih[f� ?omch_mm� l_mjihmc?cfcns� [m� j[ln� iC� nb_�
cgjf_g_hn[ncih� iC� _hncns+mj_]cCc]� n[la_nm� [l_� f[la_fs� A_f_a[n_A� ni� nb_� ]iljil[n_� Acpcmcihm� [hA� Dlioj�
]igj[hc_m,�>a[chmn�nbcm�?[]eAlij�[hA�ch�nb_�]ihn_rn�iC�nb_�Cclmn+ncg_�cgjf_g_hn[ncih�iC�nb_�Aio?f_�g[n_lc[fcns�
[mm_mmg_hn*� nb_l_� [l_� ]oll_hnfs� hi� Dlioj+qcA_� n[la_nm� [m� A_Cch_A� ?s� nb_� l_kocl_g_hnm� ohA_l� JAO+Q�
&Jchcgog�Acm]fimol_�O_kocl_g_hnm�p�Q[la_nm'�qcnb� l_mj_]n� ni�[ff�g[n_lc[f� _gjfis__+l_f[n_A� nijc]m,�>n� nb_�
Dlioj� f_p_f*�g_]b[hcmgm�[l_�om_A� ch�]_ln[ch�][m_m�ni�_hmol_�nb_�_CC_]ncp_h_mm�iC�jifc]c_m�[hA�[]ncihm*�[m�
A_m]lc?_A� ch� m_]ncihm� P/+/� [hA� P/+2,� Qb_� [Aijncih� iC� [� mo]]_mmil� jlial[g� ni� nb_� "_ln_fmg[hh� BPD�
jlial[g�&0.0/p0.02'*�qbc]b�][g_�ni�[h�_hA�ch�nb_�l_jilncha�s_[l*�ch]foAcha�n[la_nm�[hA�[]ncihm*�cm�jf[hh_A�
Cil�nb_�g_Acog�n_lg,�

7PUHUJPHS�:UMV<TH>PVU @ig?ch_A�J[h[a_g_hn�O_jiln 3L<>LS=THUU >hho[f�O_jiln�0.02 &&�



A&���2NG<GI>K<OY>OIY�UL�>NK�?TJK<>G5OTMeY�KSVRUCKKY

b�BLWV<>PUN�W<PUJPWSL=

Qb_�g_nlc]m�ch�m_]ncih�P/+4�ni�?_�Acm]fim_A�l_a[lAcha�nb_�nin[f�hog?_l�iC�_gjfis__m�[n�"_ln_fmg[hh�[l_�l_jiln_A�[m�[�b_[A]iohn�[m�
iC�nb_�]on+iCC�A[n_�A_]_g?_l�1/,�Qb_m_�g_nlc]m�Ai�hin�ch]foA_�chn_lhm�il�[jjl_hnc]_m,�

Qb_�?l_[eAiqh�?s�]iohnls�cm�?[m_A�ih�nb_�Aigc]cf_�iC�nb_�f_a[f�_hncns�nb[n�_gjfism�_gjfis__m,�D_lg[hs*�nb_�Rhcn_A�Pn[n_m�[hA�"l[tcf�
[l_� Acm]fim_A� m_j[l[n_fs� ch� nb_� l_jiln� ?_][om_� nb_s� _r]__A� nb_� mct_� ]lcn_lc[� iC� 3.� il�gil_� _gjfis__m� [m� mj_]cCc_A� ch� BPOP� [hA�
l_jl_m_hn�gil_�nb[h�/.�j_l]_hn�iC�nb_�nin[f�hog?_l�iC�_gjfis__m,

Qb_�?l_[eAiqh�?s�a_hA_l�cm�?[m_A�ih�nb_�a_hA_lm�mn[n_A�?s�_gjfis__m,�@oll_hnfs*�_gjfis__m�][hhin�_hn_l�a_hA_lm�inb_l�nb[h�g[f_�
il�C_g[f_�ch�[ff�fi][f�EO�g[mn_l�A[n[�msmn_gm,�Fh�fcabn�iC�nbcm*�"_ln_fmg[hh�acp_m�[ff�_gjfis__m�nb_�ijjilnohcns�ni�pifohn[lcfs�chm_ln�il�
]ill_]n�nb_cl�a_hA_l�ch�nb_�Dlioj+qcA_�EO�FQ�msmn_g�³j_ijf_h_n,´�FC�_gjfis__m�b[p_�l_jiln_A�[�a_hA_l�inb_l�nb[h�g[f_�il�C_g[f_*�nb_s�
[l_�l_]ilA_A�ohA_l�nb_�][n_ails�³inb_l,´�Bgjfis__m�qcnbion�a_hA_l�_hnls�[hA�_gjfis__m�nb[n�Ai�hin�qcmb�ni�Acm]fim_�nb_cl�a_hA_l�[l_�
l_]ilA_A�ohA_l�nb_�][n_ails�³hin�mj_]cCc_A,´�

Qb_�?l_[eAiqh�?s�]ihnl[]n�n_lg�cm�?[m_A�ih�nb_�l_mj_]ncp_�fi][f�EO�g[mn_l�A[n[,�Tb_l_�_gjfis__m�b[p_�[�j_lg[h_hn�il�n_gjil[ls�
_gjfisg_hn� l_f[ncihmbcj� qcnbion� ao[l[hn__A� qilecha� biolm*� nb_s� [l_� l_jiln_A� [m� ?inb� j_lg[h_hn� il� n_gjil[ls*� [hA� [m� hih+
ao[l[hn__A�biolm�_gjfis__m,

Acp_mng_hnm�[l_�_r]foA_A�Clig�nb_�][f]of[ncih�iC�_gjfis__�nolhip_l,�Bgjfis__�nolhip_l�cm�][n_ailct_A�[m�³pifohn[ls´�il�³chpifohn[ls,´�
Sifohn[ls�nolhip_l�ch]foA_m*�[giha�inb_l�m]_h[lcim*�_gjfis__m�qbi�chcnc[n_A�nb_�n_lgch[ncih�iC�nb_cl�]ihnl[]n�il�_gjfis__m�qbi�b[p_�
l_ncl_A,� Fhpifohn[ls� nolhip_l� ch]foA_m*� ?on� cm� hin� fcgcn_A� ni*� _gjfis__m� qbi� b[p_� ?__h� f_n� ai� il� qbi� b[p_� j[mm_A� [q[s,� Qb_�
A_higch[nil�Cil�][f]of[ncha�_gjfis__�nolhip_l�cm�nb_�[p_l[a_�hog?_l�iC�_gjfis__m�Cil�nb_�s_[l,�

Ki�_mncg[n_m�q_l_�g[A_�qb_h�nb_�g_nlc]m�iC�m_]ncih�P/+4�q_l_�l_]ilA_A,

BU>GR�T?SHK<�UL�KSVRUCKKY�HC�MKTJK<

Qin[f�hog?_l 0.02
J[f_ 12*.24
C_g[f_ 2.*315
Lnb_l /5
Kin�l_jiln_A 5
Qin[f 52*4.5

BU>GR�T?SHK<�UL�KSVRUCKKY�HC�IU?T><C

Qin[f�hog?_l 0.02
D_lg[hs 06*6..
Rhcn_A�Pn[n_m //*/30
"l[tcf 6*622
Lnb_l�]iohnlc_m 03*6//
Qin[f 52*4.5

BU>GR�T?SHK<�UL�KSVRUCKKY�HC�IUT><GI>�>CVK

Qin[f�hog?_l J[f_ C_g[f_ Lnb_l Kin�l_jiln_A �0.02
M_lg[h_hn�_gjfis__m 1.*4./ 13*525 /3 4 44*147
Q_gjil[ls�_gjfis__m 1*223 2*57. 0 / 6*016
Qin[f 12*.24 2.*315 /5 5 52*4.5
nb_l_iC�hih+ao[l[hn__A�biolm�_gjfis__m 37 /1 . . 50

>m�iC�A_]_g?_l�1/*�0.02*�[�nin[f�iC�52*4.5�_gjfis__m�q_l_�_gjfis_A�[n�"_ln_fmg[hh*�iC�qbig�67�j_l]_hn�
b[A� j_lg[h_hn� _gjfisg_hn� ]ihnl[]nm,� Qb_� nin[f� hog?_l� iC� _gjfis__m� ]ill_mjihAm� ni� nb_� Acm]fimol_� ch�
m_]ncih�11�iC�nb_�Kin_m�ni�nb_�@ihmifcA[n_A�Cch[h]c[f�Pn[n_g_hnm�³>AAcncih[f�Acm]fimol_m�ch�>]]ilA[h]_�qcnb�
P_]ncih� 1/3_� iC� nb_� D_lg[h� @igg_l]c[f� @iA_� &ED"',´� Q_gjil[ls� _gjfisg_hn� giA_fm� [l_� fcgcn_A� ni�
]cl]ogmn[h]_m�ch�qbc]b�nb_s�[l_�h_]_mm[ls�ch�ilA_l�ni�l_mjihA�ni�mj_]cCc]�?omch_mm�l_kocl_g_hnm,

7PUHUJPHS�:UMV<TH>PVU @ig?ch_A�J[h[a_g_hn�O_jiln 3L<>LS=THUU >hho[f�O_jiln�0.02 &&(



 K><OIY�UT�KSVRUCKK�>?<TU@K<

Qin[f�hog?_l�il�j_l]_hn 0.02
Qin[f�hog?_l�iC�_gjfis__m�qbi�b[p_�f_Cn�nb_�ohA_ln[echa 0/*/76
O[n_�iC�_gjfis__�nolhip_l�&ch�#' �05�

>�nin[f�iC�0/*/76�_gjfis__m�f_Cn�nb_�Dlioj�ch�0.02,�Qb_�ip_l[ff�_gjfis__�nolhip_l�l[n_�q[m�05�j_l]_hn�[hA�
ch]foA_m� [ff� _gjfis__m� qcnb� j_lg[h_hn� [hA� n_gjil[ls� _gjfisg_hn� ]ihnl[]nm� qbi� f_Cn� nb_� Dlioj� ch� nb_�
l_jilncha�s_[l*�_cnb_l�pifohn[lcfs�il� chpifohn[lcfs,�Qb_�l[n_�][h�?_�_rjf[ch_A� ch�j[lnc]of[l�?s�_gjfis__m�qcnb�
n_gjil[ls� _gjfisg_hn� ]ihnl[]nm� [hA*� Cil� ?omch_mm� l_[mihm*� _mj_]c[ffs� ?s�OQI�Dlioj%m� ]ihn_hn� ?omch_mm�
Cl_g[hnf_,�Qb_�nolhip_l�l[n_�Cil�_gjfis__m�qcnb�j_lg[h_hn�_gjfisg_hn�]ihnl[]nm�q[m�/5�j_l]_hn,

A&�-�2URRKI>O@K�HG<MGOTOTM�IU@K<GMK�GTJ�YUIOGR�JOGRUM?K

b�BLWV<>PUN�W<PUJPWSL=

@ip_l[a_� l[n_m� [l_� ][f]of[n_A� ?[m_A� ih� nb_� nin[f� hog?_l� iC� _gjfis__m� ch� []]ilA[h]_� qcnb� BPOP� P/+4*� [m� [� b_[A]iohn� ch� nb_�
Bolij_[h�B]ihigc]�>l_[� &BB>'� ][f]of[n_A� [m� iC� nb_� ]on+iCC� A[n_�A_]_g?_l� 1/,�D_lg[hs� cm� mbiqh� m_j[l[n_fs� ch� nb_� l_jilncha� ih�
]ip_l[a_�?s�]iff_]ncp_�?[la[chcha�[al__g_hnm�[hA�?s�_gjfis__�l_jl_m_hn[ncp_m*�[m�cn�g__nm�nb_�mct_�]lcn_lc[�iC�3.�il�gil_�_gjfis__m�
[hA�gil_�nb[h�/.�j_l]_hn�iC�nb_�nin[f�hog?_l�iC�_gjfis__m�[m�mj_]cCc_A�ch�BPOP,�@iff_]ncp_�[al__g_hnm�mo]b�[m�qilem�[al__g_hnm�
[l_�[fmi�ch]foA_A�ohA_l�]iff_]ncp_�?[la[chcha�[al__g_hnm�Cil�nb_�joljim_m�iC�nbcm�g_nlc],

�Ki�_mncg[n_m�q_l_�g[A_�qb_h�nb_�g_nlc]m�iC�m_]ncih�P/+6�q_l_�l_]ilA_A,

>m� iC� A_]_g?_l� 1/*� 0.02*� [� nin[f� iC� 56� j_l]_hn� iC� "_ln_fmg[hh� _gjfis__m� q_l_� ]ip_l_A� ?s� ]iff_]ncp_�
?[la[chcha�[al__g_hnm�ch�nb_�BB>,�Qb_�Ciffiqcha�n[?f_�mbiqm�nb_�l[n_m�iC�]ip_l[a_�?s�]iff_]ncp_�?[la[chcha�
[al__g_hnm� [hA�_gjfis__� l_jl_m_hn[ncp_m� ch� ]iohnlc_m� ch� nb_�BB>� nb[n�g__n� nb_� mct_� ]lcn_lc[� mj_]cCc_A� ch�
BPOP,�Cil�0.02*�nb_m_�]lcn_lc[�q_l_�ihfs�g_n�ch�D_lg[hs,

 K><OIY�UT�IURRKI>O@K�HG<MGOTOTM�IU@K<GMK�GTJ�YUIOGR�JOGRUM?K

@ip_l[a_�l[n_�[m�iC�/0-1/-0.02 @iff_]ncp_�?[la[chcha�]ip_l[a_�
ch�nb_�BB>

Pi]c[f�Ac[fiao_�
Bgjfis__�l_jl_m_hn[ncp_m�ch�nb_�BB>

.p/7�#
0.p17�#
2.p37�#
4.p57�#
6.p/..�# D_lg[hs D_lg[hs

Fh�D_lg[hs*�nb_�mb[l_�iC�_gjfis__m�]ip_l_A�?s�]iff_]ncp_�?[la[chcha�[al__g_hnm�q[m�64�j_l]_hn�ch�0.02,�
73�j_l]_hn�iC�_gjfis__m� ch�D_lg[hs�q_l_�l_jl_m_hn_A�?s�_gjfis__�l_jl_m_hn[ncp_m,� Fh�[AAcncih*� l_f_p[hn�
[al__g_hnm�b[p_�?__h�]ih]foA_A�qcnb�nb_�Dlioj�Tilem�@ioh]cf�[n�"_ln_fmg[hh�ni�jligin_�[�Ac[fiao_�[hA�
j[lnh_lmbcj�qcnb�_gjfis__�l_jl_m_hn[ncp_m�[n�nb_�Bolij_[h�f_p_f,

7PUHUJPHS�:UMV<TH>PVU @ig?ch_A�J[h[a_g_hn�O_jiln 3L<>LS=THUU >hho[f�O_jiln�0.02 &&)



A&�.�3O@K<YO>C�

b�BLWV<>PUN�W<PUJPWSL=

Qb_�?l_[eAiqh�?s�[a_�alioj�cm�?[m_A�ih�nb_�nin[f�hog?_l�iC�_gjfis__m�ch�[]]ilA[h]_�qcnb�BPOP�P/+4*�[m�[�b_[A]iohn�][f]of[n_A�
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Qijc]-Po?+nijc] Po?+mo?+
nijc]

A_m]lcjncih�iC�nb_�FOLm @b[l[]n_lct[ncih�
iC�nb_�FOLm

Ii][fct[ncih�iC�nb_�
FOLm

Qcg_�bilctih�
iC�nb_�FOLm

GV<RPUN�
JVUKP>PVU=

"_ln_fmg[hh�l_kocl_m�cnm�?omch_mm�j[lnh_lm�ni�l_mj_]n�
bog[h�lcabnm�[hA�_hmol_�C[cl�qilecha�]ihAcncihm,�"s�
m_nncha�mn[hA[lAm�ch�nb_�Pojjfc_l�@iA_�iC�@ihAo]n*�nb_�
]igj[hs�chAcl_]nfs�]ihnlc?on_m�ni�_hmolcha�nb[n�?omch_mm�
j[lnh_lm�ao[l[hn__�[�b_[fnbs�[hA�m[C_�qilecha�
_hpclihg_hn*�nl_[n�nb_cl�_gjfis__m�C[clfs*�j[s�nb_g�
[jjlijlc[n_fs�[hA�ih�ncg_*�[hA�l_mj_]n�nb_�lcabn�ni�
Cl__Aig�iC�[mmi]c[ncih�[hA�]iff_]ncp_�?[la[chcha,

Fgj[]n
Mimcncp_
Min_hnc[f

Rjmnl_[g�p[fo_�
]b[ch

Pbiln*�g_Acog�
[hA�fiha�n_lg

Fh[A_ko[n_�cgjf_g_hn[ncih�iC�nb_�"_ln_fmg[hh�Pojjfc_l�
@iA_�iC�@ihAo]n�?s�?omch_mm�j[lnh_lm�[hA�nb_�jin_hnc[ffs�
l_mofncha�jiil_l�qilecha�]ihAcncihm�Cil�nb_cl�_gjfis__m�
&_,a,*�ch[A_ko[n_�j[s*�fiha�qilecha�biolm�qcnbion�l_mn�
?l_[em�il�ch[A_ko[n_�i]]oj[ncih[f�b_[fnb�[hA�m[C_ns'�][h�
l[ha_�Clig�_r]_mmcp_�jbsmc][f�[hA�g_hn[f�C[ncao_�ni�
m_lciom�b_[fnb�jli?f_gm�[hA�Cch[h]c[f�AcCCc]ofnc_m,�>ff�iC�
nbcm�][h�[CC_]n�nb_�ko[fcns�iC�fcC_�[hA�q_ff+?_cha�iC�nbim_�
[CC_]n_A�[hA�nb_cl�C[gcfc_m*�g[e_�cn�AcCCc]ofn�ni�l_]ih]cf_�
qile�[hA�jlcp[n_�fcC_�[hA�ch]l_[m_�jip_lns,

Fgj[]n
K_a[ncp_
Min_hnc[f

6;?HS�><LH>TLU>�
HUK�
VWWV<>?UP>PL=�
MV<�HSS

Qblioab�nb_�mn[hA[lAm�m_n�ion�ch�nb_�"_ln_fmg[hh�
Pojjfc_l�@iA_�iC�@ihAo]n*�"_ln_fmg[hh�chAcl_]nfs�
jligin_m�C[cl�[hA�nl[hmj[l_hn�l_goh_l[ncih�iC�qile_lm�ch�
nb_�p[fo_�]b[ch,�"_ln_fmg[hh%m�?omch_mm�j[lnh_lm�[l_�
[fmi�i?fca_A�ni�_hmol_�[�hih+Acm]lcgch[nils�qilecha�
_hpclihg_hn�[hA�ni�jlipcA_�qile_lm�qcnb�[A_ko[n_�
nl[chcha�ih�jlin_]ncp_�g_[mol_m,�Qbcm�][h�cgjlip_�nb_�
qilecha�_hpclihg_hn*�ch]l_[m_�m[ncmC[]ncih�[hA�nbom�f_[A�
ni�al_[n_l�_gjfis__�fis[fns�ni�nb_�?omch_mm�j[lnh_lm,

Fgj[]n
Mimcncp_
Min_hnc[f

Rjmnl_[g�p[fo_�
]b[ch

Pbiln*�g_Acog�
[hA�fiha�n_lg

K_a[ncp_�_CC_]nm�ih�qile_lm�ch�nb_�p[fo_�]b[ch�][h�[lcm_�cC�
?omch_mm�j[lnh_lm�cgjf_g_hn�nb_�mn[hA[lAm�m_n�ion�ch�nb_�
Pojjfc_l�@iA_�iC�@ihAo]n�ch[A_ko[n_fs,�Ll�cC�fi][f�
]ihAcncihm�ch�chAcpcAo[f�]iohnlc_m�g_[h�nb[n�cn�cm�ihfs�
jimmc?f_�ni�_r_ln�p_ls�fcgcn_A�chCfo_h]_�ih�g[n_lc[f�nijc]m*�
mo]b�[m�a_hA_l�_ko[fcns,�Qbcm�][h�b[p_�[�h_a[ncp_�cgj[]n�
ih�nb_�qilecha�_hpclihg_hn*�f_[A�ni�[�l_Ao]ncih�ch�
jliAo]ncpcns�[hA�][om_�mnl_mm�[giha�nbim_�[CC_]n_A,�

Fgj[]n
K_a[ncp_
Min_hnc[f

#>OL<�AV<R�
<LSH>LK�<PNO>=

>�mi]c[f�[oAcn�l_p_[f_A�[�pcif[ncih�iC�nb_�"_ln_fmg[hh�
Pojjfc_l�@iA_�iC�@ihAo]n,�Qb_�qile_lm�]ih]_lh_A�q_l_�
_gjfis__m�iC�[�mojjfc_l�ch�J[f[smc[�qbi�q_l_�bcl_A�
nblioab�[h�_gjfisg_hn�[a_h]s,�Qb_�[a_h]s²m�A_g[hA�
Cil�bcab�C__m�f_A�ni�h_a[ncp_�cgj[]nm�ih�nb_�Cch[h]c[f�
mcno[ncih�iC�nb_�qile_lm�]ih]_lh_A�

Fgj[]n
K_a[ncp_
>]no[f

Rjmnl_[g�p[fo_�
]b[ch

Pbiln�n_lg
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Fgj[]n*�lcme�[hA�ijjilnohcns�g[h[a_g_hn

A��&�#UROIOKY�<KRG>KJ�>U�@GR?K�INGOT�AU<5K<Y

"_ln_fmg[hh�cm�[q[l_�nb[n�cnm�l_mjihmc?cfcns�Cil�bog[h�lcabnm�_rn_hAm�?_sihA�cnm�iqh�?omch_mm�[]ncpcnc_m,�Qb_�
i?fca[ncih� jf[]_A� ih� ?omch_mm� j[lnh_lm� ni� l_mj_]n� nb_� bog[h� lcabnm� iC� nb_cl� qile_lm� cm� _rjl_mm_A*� ch�
j[lnc]of[l*� ch� nb_� "_ln_fmg[hh� Pojjfc_l� @iA_� iC� @ihAo]n� [hA� ch� nb_� A_]f[l[ncih� iC� Mlch]cjf_m� ih� nb_�
L?m_lp[h]_� iC� Eog[h� Ocabnm,� Fh� [AAcncih*� nb_� "_ln_fmg[hh� Pf[p_ls� [hA� Eog[h� Ql[CCc]echa� Pn[n_g_hn�
]ihn[chm�g_[mol_m� Cil�jl_p_hncha� Cilgm�iC�giA_lh�mf[p_ls�[hA�bog[h� nl[CCc]echa,�Qb_m_� l_aof[ncihm�q_l_�
]l_[n_A�qcnb�nb_�chpifp_g_hn�iC�nb_�Br_]oncp_�"i[lA*�nb_�l_mjihmc?f_�A_j[lng_hnm�ch�nb_�@iljil[n_�@_hn_l*�
nb_�@iljil[n_�@igjfc[h]_�@iggcnn__�[hA�p�qb_l_�h_]_mm[ls�p�nb_�Dlioj�Tilem�@ioh]cf,

3L<>LS=THUU�C?WWSPL<�4VKL�VM�4VUK?J>
Qb_�"_ln_fmg[hh�Pojjfc_l�@iA_�iC�@ihAo]n�[cgm�ni�_mn[?fcmb�g[hA[nils�mn[hA[lAm�Cil�?omch_mm�j[lnh_lm�ch�
ilA_l� ni� _hmol_� l_mjihmc?f_� [hA� _nbc][f� ]ihAo]n� niq[lA� qile_lm*� ?omch_mm� j[lnh_lm*� mi]c_ns� [hA� nb_�
_hpclihg_hn,� Fn�jlcg[lcfs�[AAl_mm_m�nb_�Ciffiqcha�nijc]m� nb[n�b[p_�?__h�CiohA�ni�?_�g[n_lc[f� Cil�qile_lm� ch�
nb_� p[fo_� ]b[ch� []]ilAcha� ni� nb_� Aio?f_� g[n_lc[fcns� [mm_mmg_hn8� Tilecha� ]ihAcncihm� &[A_ko[n_� q[a_m*�
Cl__Aig�iC�[mmi]c[ncih�[hA�]iff_]ncp_�?[la[chcha*�b_[fnb�[hA�m[C_ns'*�_ko[f�nl_[ng_hn�[hA�_ko[f�ijjilnohcnc_m�
Cil�[ff� &g_[mol_m�[a[chmn� pcif_h]_�[hA�b[l[mmg_hn'*�[hA�inb_l�qile+l_f[n_A� lcabnm� &]bcfA�[hA� Cil]_A� f[?il*�
jlcp[]s*� q[n_l� [hA� m[hcn[ncih',� Fh� nbcm� ]ihn_rn*� l_mj_]n� Cil� ohcp_lm[ffs� l_]iahct_A� bog[h� lcabnm*� lof_m� ni�
_hmol_� C[cl�qilecha�]ihAcncihm�[hA�nb_�jlin_]ncih�iC�jlcp[]s�[m�q_ff�[m�[�l_mjihmc?f_�[jjli[]b�ni�j_ijf_²m�
h[nol[f� fcp_fcbiiAm� [l_� f[cA� Aiqh,� Qb_� Pojjfc_l� @iA_� iC� @ihAo]n� [fmi� _gjb[mct_m� nb_� cgjiln[h]_� iC� [�
b_[fnbs� [hA� m[C_� qile� _hpclihg_hn*� ij_h� Acm]ommcih*� [hA� l_mj_]nCof� [hA� AcahcCc_A� ]ihAo]n� qb_l_?s�
b[l[mmg_hn�il�Acm]lcgch[ncih�[l_�hin�nif_l[n_A,�Dfi?[f�]ihp_hncihm�ih�bog[h�lcabnm�[hA�qilecha�]ihAcncihm�
[l_� l_C_l_h]_A� [m� Cl[g_qilem,�Qb_m_� ch]foA_� nb_�Rhcp_lm[f�A_]f[l[ncih� iC�Eog[h�Ocabnm*� nb_�RK�Dfi?[f�
@igj[]n*� RK� DocAcha� Mlch]cjf_m� ih� "omch_mm� [hA� Eog[h� Ocabnm*� nb_� RK� Cl__� $� Bko[f� Pn[hA[lAm*� nb_�
LB@A�DocA_fch_m�Cil�Jofnch[ncih[f�Bhn_ljlcm_m*�nb_�Fhn_lh[ncih[f�@ip_h[hn�ih�@cpcf�[hA�Mifcnc][f�Ocabnm�[hA�
nb_�Fhn_lh[ncih[f�@ip_h[hn�ih�B]ihigc]*�Pi]c[f�[hA�@ofnol[f�Ocabnm�[Aijn_A�ih�/7�A_]_g?_l�/744�[hA�nb_�
FIL�@il_�I[?iol�Pn[hA[lAm,�

Qb_�"_ln_fmg[hh�Pojjfc_l�@iA_�iC�@ihAo]n�l_kocl_m� cnm�?omch_mm�j[lnh_lm�ni�_hmol_�nb_�mn[hA[lAm�m_n�ion�
nb_l_ch�[l_�cgjf_g_hn_A�qcnbch�nb_cl�]igj[hc_m�[hA�]igjfc_A�qcnb,�Qb_�Dlioj�_rj_]nm�cnm�?omch_mm�j[lnh_lm�
ni�j[mm�ih�nb_�p[fo_m�[hA�mn[hA[lAm� f[cA�Aiqh�@iA_�iC�@ihAo]n� ni� nb_cl�_gjfis__m�qbi�j_lCilg�qile�ih�
?_b[fC�iC�"_ln_fmg[hh�[hA� ni�_h]iol[a_� nb_g� ni�]igjfs�qcnb� nb_g,�Qb_�Dlioj�[fmi� l_kocl_m� cnm�?omch_mm�
j[lnh_lm�ni�n[e_�l_[mih[?f_�g_[mol_m�ni�cA_hncCs�[hA�gcnca[n_�lcmem�[hA�pcif[ncihm�iC�nb_�mn[hA[lAm�m_n�ion�ch�
nb_�"_ln_fmg[hh�Pojjfc_l�@iA_�iC�@ihAo]n,�"omch_mm�j[lnh_lm�gomn�chCilg�"_ln_fmg[hh�qcnbion�ohAo_�A_f[s�
iC�[hs�pcif[ncihm�nb[n�b[p_�?__h�cA_hncCc_A�ohf_mm�nb_s�[l_�cgg_Ac[n_fs�l_g_Ac_A,�"_ln_fmg[hh�l_m_lp_m�nb_�
lcabn� ni�[oAcn�]igjfc[h]_�qcnb� nb_�mn[hA[lAm�m_n�ion� ch� nb_�"_ln_fmg[hh�Pojjfc_l�@iA_�iC�@ihAo]n,�Qi� nbcm�
_hA*� nb_�Dlioj�g[s� l_kocl_� cnm�?omch_mm�j[lnh_lm� ni�mo?gcn�[�qlcnn_h�m_fC+[mm_mmg_hn�ih]_�[�s_[l�[hA� ni�
jlipcA_� chCilg[ncih� ih� nb_cl� ]igjfc[h]_� qcnb� nb_m_� mn[hA[lAm,� FC� [� lcme� cm� cA_hncCc_A*� [AAcncih[f� ih+mcn_�
chmj_]ncihm�&_,a,*�[�pcmo[f� chmj_]ncih�iC�nb_�]ihnl[]nil²m�jl_gcm_m*� chn_lpc_qm�iC�qile_lm�ch�nb_�p[fo_�]b[ch*�
chmj_]ncih� iC� l_f_p[hn� Ai]og_hnm� [hA� mnlo]nol_m'� g[s� ?_� ]ihAo]n_A*� _cnb_l� ?s� "_ln_fmg[hh� cnm_fC� il� ?s�
_rj_ln� _rn_lh[f� nbclA� j[lnc_m,� Qb_� "_ln_fmg[hh� Br_]oncp_� "i[lA� ?_[lm� ofncg[n_� l_mjihmc?cfcns� Cil� nb_�
"_ln_fmg[hh� Pojjfc_l� @iA_� iC� @ihAo]n,� Qb_� Pojjfc_l� @iA_� iC� @ihAo]n� cm� [p[cf[?f_� ih� nb_� "_ln_fmg[hh�
chnl[h_n� [hA�"_ln_fmg[hh�q_?mcn_�[hA� Cilgm�j[ln� iC�"_ln_fmg[hh²m� ]ihnl[]nm�qcnb� cnm� ?omch_mm�j[lnh_lm,� Fn�
[jjfc_m�ni�[ff�qile_lm�ch�nb_�ojmnl_[g�p[fo_�]b[ch�qcnbch�nb_�m]ij_�iC�nb_�P0�mn[hA[lA,�
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3L<>LS=THUU�5LJSH<H>PVU�VM�A<PUJPWSL=�VU�>OL�#I=L<@HUJL�VM�9?THU�BPNO>=
Fh� cnm�A_]f[l[ncih�iC�Mlch]cjf_m� ]ih]_lhcha� cnm� bog[h� lcabnm� mnl[n_as*�"_ln_fmg[hh�]iggcnm� ni� l_mj_]n� [hA�
jlin_]n�bog[h�lcabnm�[hA�ohA_ln[e_m�ni�CofCcf�cnm�bog[h�lcabnm�Ao_�Acfca_h]_�i?fca[ncihm�?inb�qcnbch�nb_�Dlioj�
[hA� ch� cnm� mojjfs� ]b[chm,� Qb_�A_]f[l[ncih� iC� Mlch]cjf_m� jlcg[lcfs� [AAl_mm_m� nb_� Ciffiqcha� nijc]m� nb[n� q_l_�
CiohA�ni�?_�g[n_lc[f�[]]ilAcha�ni�nb_�Aio?f_�g[n_lc[fcns�[mm_mmg_hn8�Tilecha�]ihAcncihm�&[A_ko[n_�q[a_m*�
Cl__Aig�iC�[mmi]c[ncih�[hA�]iff_]ncp_�?[la[chcha*�b_[fnb�[hA�m[C_ns'*�_ko[f�nl_[ng_hn�[hA�_ko[f�ijjilnohcnc_m�
Cil�[ff� &g_[mol_m�[a[chmn� pcif_h]_�[hA�b[l[mmg_hn'*�[hA�inb_l�qile+l_f[n_A� lcabnm� &]bcfA�[hA� Cil]_A� f[?il*�
q[n_l�[hA�m[hcn[ncih',�Fn�ionfch_m�g_[mol_m�Cil�cA_hncCscha�[hA�jlcilcnctcha�lcmem�ni�"_ln_fmg[hh²m�iqh�Acpcmcihm�
[hA� mojjfs� ]b[chm*� jl_p_hncp_� [hA� l_g_Ac[f� []ncih*� l_pc_qcha� _CC_]ncp_h_mm� [hA� [A_ko[]s*� l_jilncha� [hA�
Ai]og_hn[ncih,�Qb_�A_]f[l[ncih�iC�Mlch]cjf_m�l_C_lm� ni� nb_�Rhcp_lm[f�A_]f[l[ncih�iC�Eog[h�Ocabnm*� nb_�RK�
Dfi?[f� @igj[]n*� nb_� RK� DocAcha� Mlch]cjf_m� ih� "omch_mm� [hA� Eog[h� Ocabnm*� nb_� RK� Cl__� $� Bko[f�
Pn[hA[lAm*� nb_� LB@A� DocA_fch_m� Cil� Jofnch[ncih[f� Bhn_ljlcm_m� [hA� nb_� FIL� @il_� I[?il� Pn[hA[lAm,� Fh�
[AAcncih*� "_ln_fmg[hh� om_m� nb_� l_]igg_hA[ncihm� iC� nb_� D_lg[h� @iljil[n_� Dip_lh[h]_� @iA_� [m� [�
l_C_l_h]_�Cil�aiiA�[hA�l_mjihmc?f_�]iljil[n_�aip_lh[h]_,�Qb_�"_ln_fmg[hh�Br_]oncp_�"i[lA�?_[lm�ofncg[n_�
l_mjihmc?cfcns�Cil�nb_�A_]f[l[ncih�iC�Mlch]cjf_m,�Qb_�A_]f[l[ncih�iC�Mlch]cjf_m�cm�[p[cf[?f_�ih�nb_�"_ln_fmg[hh�
chnl[h_n�[hA�"_ln_fmg[hh�q_?mcn_�[hA�[jjfc_m� ni�?inb�"_ln_fmg[hh�_gjfis__m�[hA�"_ln_fmg[hh�?omch_mm�
j[lnh_lm�qcnb�l_a[lA�ni�nb_�cgjf_g_hn[ncih�iC�l_g_Ac[f�g_[mol_m,

3L<>LS=THUU�CSH@L<C�HUK�9?THU�D<HMMPJRPUN�C>H>LTLU>
Qb_�"_ln_fmg[hh�Pf[p_ls�[hA�Eog[h�Ql[CCc]echa�Pn[n_g_hn�ionfch_m�nb_�g_[mol_m�n[e_h�?s�"_ln_fmg[hh�ni�
jl_p_hn�Cilgm�iC�giA_lh�mf[p_ls�[hA�bog[h�nl[CCc]echa,�Tcnb�nb_�mn[n_g_hn*�"_ln_fmg[hh�CofCcfm�cnm�i?fca[ncihm�
ohA_l�m_]ncihm�32&/'�iC� nb_� ³RH�JiA_lh�Pf[p_ls�>]n´�[hA�m_]ncih�//&/'�iC� nb_� ³@[h[Ac[h�Ccabncha�>a[chmn�
Cil]_A�I[?iol�[hA�@bcfA�I[?iol�ch�Pojjfs�@b[chm�>]n,´

Qb_�mn[n_g_hn�]ip_lm�nb_�g_[mol_m�n[e_h�?s�"_ln_fmg[hh�PB�$�@i,�HD[>�[hA�cnm�Dlioj�]igj[hc_m,�Qb_m_�
g_[mol_m�ch]foA_�cgjf_g_hncha�Acl_]ncp_m�ni�cA_hncCs�[hA�[mm_mm�lcmem�l_f[n_A�ni�giA_lh�mf[p_ls�[hA�bog[h�
nl[CCc]echa� ch� nb_� mojjfs� ]b[chm*� nb_� jlipcmcih� iC� l_aof[l� nl[chcha� ni� _gjfis__m� [hA� nb_� _mn[?fcmbg_hn� iC�
alc_p[h]_�g_]b[hcmgm�ni�[ffiq�[CC_]n_A�chAcpcAo[fm�ni�[hihsgiomfs�l_jiln�pcif[ncihm,

Fh� ][m_m� qb_l_� Dlioj� ]igj[hc_m� mo?d_]n� ni� nb_� l_jilncha� l_kocl_g_hnm� iC� nb_� [Cil_g_hncih_A� mn[nonils�
jlipcmcihm�b[p_�n[e_h�[AAcncih[f�g_[mol_m*�nb_m_�[l_�Ai]og_hn_A�ch�nb_�l_mj_]ncp_�mn[n_g_hn�cmmo_A�?s�nb_�
Dlioj�]igj[hs�[hA�[l_�[p[cf[?f_�ih�nb_�q_?mcn_�iC�nb_�l_mj_]ncp_�]igj[hs,�Qb_�"_ln_fmg[hh�Pf[p_ls�[hA�
Eog[h�Ql[CCc]echa�Pn[n_g_hn� Clig� nb_�@b[clg[h� iC� nb_�Br_]oncp_�"i[lA� cm� [p[cf[?f_� ih� nb_�"_ln_fmg[hh�
q_?mcn_,��

4VTTP>TLU>�>V�<L=WLJ>�O?THU�<PNO>=
"_ln_fmg[hh²m� []ncpcnc_m� [l_� aocA_A� ?s� chn_lh[ncih[f� bog[h� lcabnm� mn[hA[lAm*� qbc]b� [l_� l_C_l_h]_A� ch� nb_�
l_aof[ncihm�g_hncih_A�[?ip_,�

O_mj_]n�Cil�[hA�i?m_lp[h]_�iC�bog[h�lcabnm*�ch]foAcha�nb_�jlibc?cncih�iC�Cil]_A�[hA�]bcfA�f[?il*�[hs�Cilg�iC�
mf[p_ls� [hA� bog[h� nl[CCc]echa*� [hA� [hs� Cilg� iC� _rjficn[ncih*� [l_� _rjfc]cnfs� _hmblch_A� ch� nb_� "_ln_fmg[hh�
Pojjfc_l� @iA_� iC� @ihAo]n*� nb_� "_ln_fmg[hh� Mifc]s� ih� Eog[h� Ocabnm� [hA� C[cl� Tilecha� @ihAcncihm� &m__�
m_]ncih� P/+/'*� nb_� "_ln_fmg[hh� A_]f[l[ncih� iC� Mlch]cjf_m� ih� nb_� L?m_lp[h]_� iC� Eog[h� Ocabnm*� [hA� nb_�
"_ln_fmg[hh�Pf[p_ls�[hA�Eog[h�Ql[CCc]echa�Pn[n_g_hn,

Fh�ilA_l�ni�_hmol_�]igjfc[h]_�qcnb�nb_m_�jlch]cjf_m�[hA�aocA_fch_m*�nb_�Br_]oncp_�"i[lA�b[m�_mn[?fcmb_A�[�
]igjfc[h]_� ila[hct[ncih�qcnb� [h� Fhn_alcns� $�@igjfc[h]_� jlial[g�[hA� [jjichn_A� [�@iljil[n_�@igjfc[h]_�
@iggcnn__�&@@@',�Qb_�Fhn_alcns�$�@igjfc[h]_�&F$@'�A_j[lng_hn�cm�l_mjihmc?f_�Cil�cgjf_g_hncha�nb_�bog[h�
lcabnm�mnl[n_as*�[hA�cm�mo?ilAch[n_�ni�nb_�@@@�ch�nb_�ila[hct[ncih,�Qb_�b_[A�iC�nb_�Dlioj�I_a[f�A_j[lng_hn*�
qbi� cm� [fmi� nb_� Eog[h�Ocabnm�LCCc]_l� iC� "_ln_fmg[hh*� ip_lm__m� nb_� cgjf_g_hn[ncih� iC� nb_� bog[h� lcabnm�
mnl[n_as,�Fn�cm�nb_�n[me�iC�nb_�F$@�A_j[lng_hn�ni�chCilg�_gjfis__m�[?ion�nb_�e_s�f_a[f�jlipcmcihm�[hA�chn_lh[f�
]igj[hs�aocA_fch_m*� ch]foAcha�nbim_�]ih]_lhcha�l_mj_]n�Cil�bog[h�lcabnm,�Ii][f�]igjfc[h]_�iCCc]_lm�[]n�[m�
fi][f� ]ihn[]nm� [n� _[]b� iC� nb_� Dlioj� ]igj[hc_m,� Mf_[m_� ]ihmofn� m_]ncih� D/� Cil� gil_� chCilg[ncih� ih� nb_�
aip_lh[h]_�mnlo]nol_�[n�"_ln_fmg[hh,
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"_sihA� nb_� mj_[e+oj� ]b[hh_fm� A_m]lc?_A� ch� m_]ncih� P0+1*� qbc]b� [l_� [p[cf[?f_� ni� ?inb� "_ln_fmg[hh�
_gjfis__m� [hA� nbclA� j[lnc_m*� "_ln_fmg[hh� Ai_m� hin� b[p_� [� msmn_g[nc]*� Dlioj+qcA_� jli]_mm� ch� jf[]_� Cil�
_ha[acha�qcnb�qile_lm�ch�nb_�p[fo_�]b[ch,�"_ln_fmg[hh�Ci]om_m�ih�n[la_n_A�]iggohc][ncih�qcnb�jin_hnc[ffs�
[CC_]n_A�j[lnc_m� ch�][m_m�qb_l_� nb_l_�[l_�mo?mn[hnc[f�aliohAm� ni�?_fc_p_�[�pcif[ncih�g[s�b[p_�i]]oll_A,� Fh�
[AAcncih*�nb_�Dlioj�_hmol_m�nb[n�nb_�?[llc_l�ni�omcha�nb_�mj_[e+oj�]b[hh_fm�cm�[m�fiq�[m�jimmc?f_�?s�iCC_lcha�
nb_m_� ]b[hh_fm� ch� p[lciom� f[hao[a_m� [hA� pc[� p[lciom� nl[hmgcmmcih� ]b[hh_fm� ?[m_A� ih� nb_� l_f_p[hn� n[la_n�
aliojm,�

A��(�#<UIKYYKY�>U�<KSKJOG>K�TKMG>O@K�OSVGI>Y�GTJ�INGTTKRY�LU<�@GR?K�INGOT�AU<5K<Y�>U�<GOYK�IUTIK<TY

>� ]igjl_b_hmcp_� l[ha_� iC� ]iggohc][ncih� ]b[hh_fm� [l_� [p[cf[?f_� nblioab� qbc]b� bog[h� lcabnm� il�
_hpclihg_hn+l_f[n_A�pcif[ncihm�[hA�alc_p[h]_m�][h�?_�l_jiln_A,�FhAc][ncihm�iC�jin_hnc[f�]igjfc[h]_�pcif[ncihm�
[a[chmn�nb_�"_ln_fmg[hh�Pojjfc_l�@iA_�iC�@ihAo]n�][h�?_�l[cm_A�ih�mcn_�ni�]ihn[]n�j[lnh_lm�il�l_jiln_A�pc[�
nb_�]igj[hs²m�iqh�qbcmnf_?fiq_l�msmn_g�&³Pj_[e�Rj´'*�qbc]b�cm�[p[cf[?f_�ch�m_p_l[f�f[hao[a_m�[hA�][h�?_�
l_[]b_A�?inb�?s�jbih_�[hA�ihfch_,�Fn�cm�[p[cf[?f_�ni�?inb�"_ln_fmg[hh�_gjfis__m�[hA�nbclA�j[lnc_m*�ch]foAcha�
qile_lm�ch�nb_�p[fo_�]b[ch*�[hA�g[e_m�cn�jimmc?f_�ni�Acm]omm�jin_hnc[f�pcif[ncihm�ch�[�]ihCcA_hnc[f*�_h]lsjn_A*�
[hA*� cC� l_ko_mn_A*� [hihsgiom�g[hh_l� qcnb� nb_� Fhn_alcns� $�@igjfc[h]_� &F$@'� A_j[lng_hn,�Tile_lm� ch� nb_�
p[fo_�]b[ch�][h�[fmi� nolh� ni�[h�_rn_lh[f�ig?oAmg[h�[jjichn_A�?s�"_ln_fmg[hh*�qbim_� lif_� cm� ni�jlipcA_�
[Apc]_� [hA� [mmcmn[h]_� ch� l_mifpcha� [hs� momjc]cih� iC� g[n_lc[f� ]igjfc[h]_� pcif[ncihm� [m� [� h_onl[f� [hA�
chA_j_hA_hn� ?iAs,� Qb_� ig?oAmg[h� nl_[nm� ]iggohc][ncihm� qcnb� qbcmnf_?fiq_lm� [m� ]ihCcA_hnc[f� [hA� ihfs�
j[mm_m�ih� nb_� C[]nm�iC� nb_� ][m_�[hA� cA_hncns� iC� nb_�qbcmnf_?fiq_l� ni�"_ln_fmg[hh�qcnb� nb_�qbcmnf_?fiq_l²m�
]ihm_hn,�"_ln_fmg[hh�jlipcA_m�[�qcA_� l[ha_�iC� chCilg[ncih�ih� nb_�[p[cf[?f_�ijncihm� Cil�mo?gcnncha� l_jilnm�
nblioab� nb_m_� ]b[hh_fm� [hA� ih� nb_� h_rn� mn_jm,� Qb_� "_ln_fmg[hh� q_?mcn_*� nb_� "_ln_fmg[hh� chnl[h_n*� nb_�
"_ln_fmg[hh�@iA_�iC�@ihAo]n*� [hA� nb_�"_ln_fmg[hh�Pojjfc_l�@iA_�iC�@ihAo]n�[ff� ]ihn[ch� chCilg[ncih�ih�
biq�ni�]ihn[]n�nb_�"_ln_fmg[hh�mj_[e+oj�]b[hh_fm�ch�AcCC_l_hn�f[hao[a_m,�

B[]b�alc_p[h]_�nlcaa_lm�[�l_pc_q�[hA�[]ncih�jli]_mm�nb[n�_hAm�qcnb�jonncha�[�mnij�ni�nb_�l_jiln_A�pcif[ncih�il�
gchcgctcha�[h� cA_hncCc_A�lcme,�Cclmn*�A_mcah[n_A�_rj_lnm� Clig�nb_�F$@�A_j[lng_hn�[mm_mm�qb_nb_l� nb_�l_jiln�
l_]_cp_A�]ihn[chm�moCCc]c_hn�]ih]l_n_�chCilg[ncih�ni�j_lgcn�Colnb_l�chp_mnca[ncih,�FC�nb_�chp_mnca[ncih�]ihCclgm�
nb[n� [� ]igjfc[h]_� pcif[ncih� b[m� n[e_h� jf[]_*� [jjlijlc[n_� g_[mol_m� [l_� n[e_h*� ch]foAcha� Acm]cjfch[ls�
g_[mol_m�[a[chmn� nb_�j_lmihm� l_mjihmc?f_,�Qb_�ion]ig_�iC� nb_�i?d_]ncp_�_r[gch[ncih�iC�[ff� l_f_p[hn� C[]nm�
A_n_lgch_m� nb_� [jjlijlc[n_� Acm]cjfch[ls� g_[mol_m� ch� _[]b� chAcpcAo[f� ][m_,� Fh� ]iilAch[ncih� qcnb� nb_� F$@�
A_j[lng_hn*�nb_�Dlioj�]igj[hs�]ih]_lh_A�cm�l_mjihmc?f_�Cil�_hmolcha�nb[n�mocn[?f_�g_[mol_m�[l_�n[e_h�ch�
[]]ilA[h]_� qcnb� nb_� [jjfc][?f_� f[q� ch� ]ihCclg_A� ][m_m� iC� ]igjfc[h]_� pcif[ncihm,� Qb_� F$@� A_j[lng_hn�
Ai]og_hnm� nb_�ion]ig_�iC� nb_� chcnc[f� l_pc_q�[hA�p� cC� l_kocl_A�p� nb_� CchAcham� Clig�nb_� chp_mnca[ncih�[hA�nb_�
g_[mol_m� n[e_h� ch� ]igjfc[h]_� qcnb� A[n[� jlin_]ncih� l_kocl_g_hnm� ch� [� ]_hnl[f*� m_]ol_� ][m_� g[h[a_g_hn�
msmn_g,�Qb_�Ai]og_hn[ncih�cm�l_n[ch_A�Cil�nb_�j_lciA�l_kocl_A�?s�nb_�l_f_p[hn�A[n[�jlin_]ncih�[hA�inb_l�f_a[f�
l_kocl_g_hnm,�"inb�nb_�"_ln_fmg[hh�@iA_�iC�@ihAo]n�[m�q_ff�[m�nb_�"_ln_fmg[hh�Pojjfc_l�@iA_�iC�@ihAo]n*�
[hA�nb_�jli]_Aol_�Cil�]igjfc[h]_�pcif[ncihm�mn[n_�nb[n�[hs�[nn_gjnm�ni�chncgcA[n_�[hA�m__e�l_jlcm[fm�[a[chmn�
j_lmihm�qbi�l_jiln�]ihCclg_A�il�momj_]n_A�gcm]ihAo]n�ch�aiiA�C[cnb�[l_�hin�nif_l[n_A,�@igjfc[h]_�]ih]_lhm�
l_a[lAcha� chncgcA[ncih�il� l_jlcm[fm�Ao_� ni�[�]igjfc[h]_�l_jiln�[l_�[fmi� chp_mnca[n_A� ch�[]]ilA[h]_�qcnb� nb_�
jlch]cjf_m�ionfch_A�[?ip_,

Qb_�_CC_]ncp_h_mm�iC� nb_�alc_p[h]_�jli]_mm� cm�l_pc_q_A�[n� f_[mn�ih]_�[�s_[l�qcnb�l_a[lA� ni� cnm� Coh]ncih[fcns�
[hA� []]_mmc?cfcns,� FC� pcif[ncihm� iC� nb_� Ao_� Acfca_h]_� i?fca[ncihm� m_n� ion� ch� nb_� ³D_lg[h� Pojjfs� @b[ch� Ao_�
Acfca_h]_�>]n´�[l_�A_n_]n_A�qcnbch�nb_�mojjfs�]b[ch*�[h�[A�bi]�[mm_mmg_hn� cm�][llc_A�ion� ch�[AAcncih�ni�nb_�
l_aof[l�l_pc_q�iC�nb_�alc_p[h]_�jli]_mm�[m�_rjf[ch_A�ch�m_]ncih�P/+1,�Fh�[AAcncih�ni�nb_�[mj_]nm�]cn_A�nb_l_ch*�
[�l_pc_q�cm�]ihAo]n_A�ni�A_n_lgch_�qb_nb_l�nb_�alc_p[h]_�jli]_mm�q[m�[]]_mmc?f_�&chn_lh[ffs�il�_rn_lh[ffs'�ni�
nb_�[CC_]n_A�chAcpcAo[fm,�Lh_�q[s�ni�A_n_lgch_�nbcm�cm�?s�chn_lpc_qcha�nb_�[CC_]n_A�chAcpcAo[fm,�FC�nb_�alc_p[h]_�
jli]_mm� cm�hin�moCCc]c_hnfs�jo?fc]ct_A*�g_[mol_m�[l_� n[e_h� ni� cgjlip_� nb_�jlipcmcih�iC� chCilg[ncih� ni� nbim_�
[CC_]n_A,� FC� [� alc_p[h]_� b[m� ?__h� Ccf_A� ?on� l_g[chm� ohl_mifp_A*� nb_� l_f_p[hn� b[hAfcha� jli]_mm� cm� nl[]e_A*�
l_pc_q_A�[hA�ijncgct_A,��
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>m�j[ln�iC� nb_� cgjf_g_hn[ncih�iC� nb_�³D_lg[h�Pojjfs�@b[ch�Ao_�Acfca_h]_�>]n*´�"_ln_fmg[hh�m_n�oj�[�lcme�
g[h[a_g_hn�nb[n�cm�om_A�ni�l_aof[lfs�cA_hncCs�[hA�[mm_mm�lcmem�l_f[n_A�ni�bog[h�lcabnm�[h�nb_�_hpclihg_hn�
qcnbch� nb_�Dlioj�[hA�[giha�Acl_]n� mojjfc_lm*�[hA� ni� n[e_�[jjlijlc[n_�jl_p_hncp_�[hA� l_g_Ac[f�g_[mol_m,�
Qbcm� lcme�[h[fsmcm� cm� mojjiln_A�?s�[�miCnq[l_�mifoncih� nb[n� msmn_g[nc][ffs� l_]ilAm�[ff� l_f_p[hn�"_ln_fmg[hh�
mojjfc_lm,� Qb_m_� mojjfc_lm� [l_� [mm_mm_A� [hA� jlcilcnct_A� ?[m_A� ih� A_Cch_A� ]lcn_lc[� [hA� chn_lh[ncih[ffs�
l_]iahct_A�chAc]_m�qcnb�l_mj_]n� ni�lcmem�l_f[n_A�ni�bog[h�lcabnm�[hA�nb_�_hpclihg_hn,�>m�[hinb_l�g_[mol_�
Cil� cA_hncCscha� lcmem� il� bog[h� lcabnm� pcif[ncihm*� "_ln_fmg[hh� i]][mcih[ffs� _ha[a_m� ch� Acm]ommcihm� qcnb�
jin_hnc[ffs�[CC_]n_A�chAcpcAo[fm�cC�[�j[lnc]of[lfs�bcab�lcme�b[m�?__h�cA_hncCc_A�Cil�nb_g,

Qb_� l_mj_]ncp_� jol]b[mcha� A_j[lng_hnm� n[e_� chni� []]iohn� nb_� l_f_p[hn� _hpclihg_hn[f� [hA� bog[h� lcabnm�
mn[hA[lAm� qb_h� m_f_]ncha� mojjfc_lm,� Ocme� gcnca[ncih� g_[mol_m� [l_� cgjf_g_hn_A� ih� [� lcme� ?[mcm,� Tb_h�
_hn_lcha�chni�[�]ihnl[]n�qcnb�h_q�mojjfc_lm*�]igjfc[h]_�qcnb�"_ln_fmg[hh²m�bog[h�lcabnm�[hA�_hpclihg_hn[f�
mn[hA[lAm� cm� [al__A� ch�qlcncha,�Tb_l_� jimmc?f_*� jl_pciomfs� [al__A+ojih� mn[hA[lAm� [l_� l[cm_A� ni� [� mnlc]n_l�
f_p_f� qcnb� _rcmncha� mojjfc_lm� ch� nb_� _p_hn� iC� [h� ch]l_[m_A� lcme� jliCcf_,� Pojjfc_lm� [l_� [fmi� l_kocl_A� ni� j[mm�
nb_m_�mn[hA[lAm�ih�ni�nb_cl�mojjfc_lm,�Pojjfc_lm�Cil�qbc]b�nb_�jin_hnc[f�Cil�lcme�l_g[chm�bcab�[Cn_l�q_cabcha�oj�
[hA�n[echa�chni�[]]iohn�nb_�A_Cch_A�m]l__hcha�]lcn_lc[�[l_�mo?d_]n_A�ni�Colnb_l�jl_p_hncp_�g_[mol_m�mo]b�[m�
nb_�om_�iC� chCilg[ncih� Clig�_rn_lh[f�A[n[�miol]_m� &[Ap_lm_�g_Ac[�m]l__hcham'*� pifohn[ls�Acm]fimol_m*�[hA�
chCilg[ncih�ih�nb_cl�iqh�lcmes�mojjfs�l_f[ncihmbcjm*�nl[chcha�]iolm_m�il�[oAcnm,

Tb_l_�bog[h�lcabnm�il�_hpclihg_hn[f�pcif[ncihm�i]]ol*�"_ln_fmg[hh�cgg_Ac[n_fs�chnliAo]_m�l_g_Ac_m�ni�jon�
[h�_hA�ni�nb_�pcif[ncihm,�FC�"_ln_fmg[hh�?_]ig_m�[q[l_�iC�bog[h�lcabnm�il�_hpclihg_hn+l_f[n_A�pcif[ncihm�iC�
cnm� i?fca[ncihm�?s�ih_�iC� cnm� mojjfc_lm*� nb_�Dlioj�qilem�qcnb� nb_� mojjfc_l� ni�_fcgch[n_� nb_� pcif[ncihm,� FC� nb_�
pcif[ncihm�][hhin�?_�?lioabn�ni�[h�_hA�qcnbch�[�l_[mih[?f_�j_lciA�iC�ncg_*�"_ln_fmg[hh�qcff�nls�ni�ch]l_[m_�cnm�
chCfo_h]_�ip_l� nb_�mojjfc_l�il� n_gjil[lcfs�momj_hA�nb_�?omch_mm�l_f[ncihmbcj,�>� n_lgch[ncih�iC� nb_�?omch_mm�
l_f[ncihmbcj�cm�]ihmcA_l_A�cC�nb_l_�cm�hi�[fn_lh[ncp_�q[s�ni�jon�[h�_hA�ni�nb_�pcif[ncih�nb[n�][h�?_�]ihmcA_l_A�
[jjlijlc[n_�[hA�jligcmcha,�
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"_ln_fmg[hh�][llc_A�ion�nb_�[h[fsmcm�iC�lcmem�l_f[n_A�ni�bog[h�lcabnm�[hA�nb_�_hpclihg_hn�[m�A_Cch_A�ch�nb_�
³D_lg[h� Pojjfs� @b[ch� Ao_� Acfca_h]_� >]n´� A_m]lc?_A� ch� m_]ncih� P0+1� Cil� ?inb� nb_� Dlioj� [hA� cnm� Acl_]n�
mojjfc_lm,� Fh� l_f[ncih� b_l_ni*� ch� A_]_g?_l� 0.01*� [� mi]c[f� [oAcn� cA_hncCc_A� chAc][ncihm� iC� [� bog[h� lcabnm�
pcif[ncih� ch� ]ihh_]ncih� qcnb� nb_� ojmnl_[g� p[fo_� ]b[ch� iC� M_haoch� O[hAig� Eiom_� RH,� Qi� l_g_As� nb_�
h_a[ncp_�_CC_]n�A_m]lc?_A�ch�m_]ncih�P"J+1�iC�nbcm�]b[jn_l*�ch�0.02*�M_haoch�O[hAig�Eiom_�RH�qile_A�qcnb�
nb_�[CC_]n_A�mojjfc_l�ni�cgg_Ac[n_fs�A_p_fij�[�]iolm_�iC�[]ncih�ni�_hA�nbcm�bog[h�lcabnm�pcif[ncih�[hA�jl_p_hn�
Colnb_l�pcif[ncihm,�Fh�nbcm�]ihn_rn*�nb_�]iij_l[ncih�qcnb�nb_�_gjfisg_hn�[a_h]s�q[m�[fmi�n_lgch[n_A,�Mf_[m_�
]ihmofn� M_haoch�O[hAig�Eiom_�RH²m�JiA_lh�Pf[p_ls� [hA�Eog[h�Ql[CCc]echa�Pn[n_g_hn� &J[l]b� 0.01� ni�
>jlcf�0.02'�Cil�gil_�chCilg[ncih,

"_ln_fmg[hh� b[m� A_p_fij_A� [h� chn_lh[f� fcmn� iC� []ncihm� ni� cA_hncCs� [hA�gcnca[n_� lcmem� [hA� ni� _hA� pcif[ncihm,�
Tb_h�m_f_]ncha�mocn[?f_�[]ncihm�Cil�[�j[lnc]of[l� ch]cA_hn*�]lcn_lc[�mo]b�[m�nb_�m_p_lcns�[hA�jli?[?cfcns�iC� nb_�
lcme� il� pcif[ncih� i]]ollcha*� nb_� iqh� chCfo_h]_*� nb_� h[nol_� [hA� mct_� iC� nb_� ]igj[hs*� [hA� cnm� ]ihnlc?oncih� ni�
][omcha�nb_�pcif[ncih�[l_�]ihmcA_l_A,�Qb_�chn_lh[f�]ihnlif�msmn_g�gihcnilm�nb_�_CC_]ncp_h_mm�[hA�[A_ko[]s�iC�
nb_�_mn[?fcmb_A�[]ncihm�ch�nb_�Dlioj�]igj[hc_m�ih�nb_�?[mcm�iC�lcme,�Qb_�_CC_]ncp_h_mm�iC�nb_�chn_lh[f�]ihnlif�
msmn_g�cm�l_pc_q_A�l_aof[lfs�?s�Dlioj�Fhn_lh[f�>oAcn�[hA�nb_�chn_lh[f�[oAcnm�iC�Dlioj�]igj[hc_m,�Fh�[AAcncih*�
nb_�_CC_]ncp_h_mm�iC�nb_�[]ncihm�cm�l_pc_q_A�[hA�_hmol_A�?s�nb_�Fhn_alcns�$�@igjfc[h]_�&F$@'�A_j[lng_hn�[hA�
nb_�j_lmihm�l_mjihmc?f_�Cil� nb_�Dlioj�]igj[hc_m,�Qbcm� chpifp_m*� ch�j[lnc]of[l*�_hmolcha�nb[n�l_miol]_m�[hA�
h_]_mm[ls�_rj_lncm_�[l_�[p[cf[?f_�ni�g__n�nb_�]b[ff_ha_m�A_m]lc?_A�[?ip_,�
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Q[la_nm�[hA�g_nlc]m

A����BG<MK>Y�<KRG>KJ�>U�SG>K<OGR�OSVGI>Y��<OY5Y�GTJ�UVVU<>?TO>OKY

Fh�fch_�qcnb�nb_�jlch]cjf_�iC�mo?mcAc[lcns*�nb_�cgjf_g_hn[ncih�iC�nb_�Dlioj²m�mnl[n_as�[hA�ij_l[ncih[f�?omch_mm�
l_mjihmc?cfcns� qcnb� nb_� cgjf_g_hn[ncih� iC� ?omch_mm+mj_]cCc]� n[la_nm� [l_� f[la_fs� A_f_a[n_A� ni� nb_� ]iljil[n_�
Acpcmcihm�[hA�Dlioj� ]igj[hc_m�[n�"_ln_fmg[hh,�>a[chmn� nbcm� ?[]eAlij�[hA� ch� nb_� ]ihn_rn� iC� nb_� Cclmn+ncg_�
cgjf_g_hn[ncih�iC� nb_�Aio?f_�g[n_lc[fcns�[mm_mmg_hn*� nb_l_�[l_�]oll_hnfs�hi�Dlioj+qcA_� n[la_nm� l_f[n_A� ni�
qile_lm�ch�nb_�p[fo_�]b[ch�[m�A_Cch_A�?s�nb_�l_kocl_g_hnm�ohA_l�JAO+Q�&Jchcgog�Acm]fimol_�O_kocl_g_hnm�
p� Q[la_nm'� qcnb� l_mj_]n� ni� nb_� g[n_lc[f� nijc]m� mj_]cCc_A� ch� nb_� P0� mn[hA[lA,� >n� nb_� Dlioj� f_p_f*� ]_ln[ch�
g_]b[hcmgm� [l_� om_A� ni� _hmol_� nb_� _CC_]ncp_h_mm� iC� jifc]c_m� [hA� []ncihm*� [m� A_m]lc?_A� ch�gil_� A_n[cf� ch�
m_]ncih�P0+/�qcnb�l_a[lA�ni�ojbifAcha�nb_�A_Cch_A�mn[hA[lAm� ch�nb_�"_ln_fmg[hh�Pojjfc_l�@iA_�iC�@ihAo]n�
[hA�P0+2�qcnb�l_a[lA�ni�nb_�_CC_]ncp_h_mm�[]ncihm,��

�)� �.NM5S0DP5�$MC�DMC�S5DP5

>m�[�g_Ac[*�m_lpc]_m�[hA�_Ao][ncih�]igj[hs*�"_ln_fmg[hh�mn[hAm�Cil�]l_[ncpcns�[hA�_hnl_jl_h_olmbcj,�Qbcm�
]ig?ch[ncih�jligin_m�Cclmn+]f[mm�g_Ac[�]ihn_hn�[hA�chhip[ncp_�m_lpc]_�mifoncihm�nb[n� chmjcl_�j_ijf_�[liohA�
nb_�qilfA,�Qb_�Dlioj�jlipcA_m�[]]_mm�ni�bcab+ko[fcns�chCilg[ncih*�jliAo]nm�[hA�m_lpc]_m*�[hA�cm�]iggcnn_A�ni�
l_mj_]ncha�jlcp[]s�[hA�ni�Cl__Aig�iC�_rjl_mmcih,

A1 ���8T>K<KY>Y�GTJ�@OKAY�UL�Y>G5KNURJK<Y

"_ln_fmg[hh� p[fo_m� [hA� ]ihmcA_lm� nb_� chn_l_mnm� iC� ]ihmog_lm� [hA� _hA� om_lm,� "_sihA� nb_� mj_[e+oj�
]b[hh_fm�A_m]lc?_A� ch�m_]ncih�P2+1*�qbc]b�[l_�[p[cf[?f_� ni�?inb�"_ln_fmg[hh�_gjfis__m�[hA� nbclA�j[lnc_m*�
"_ln_fmg[hh�_ha[a_m�qcnb� cnm�]ihmog_lm�[hA�_hA�om_lm� ch�[�hog?_l�iC�q[sm*� ch]foAcha� nblioab� cnm�mi]c[f�
g_Ac[� jl_m_h]_� [hA� ?s� iCC_lcha� C__A?[]e� [hA� mojjiln� ijncihm,� Qbcm� b_fjm� nb_� ]igj[hs� a[ch� [� ?_nn_l�
ohA_lmn[hAcha�iC�nb_cl�h__Am�[hA�_rj_]n[ncihm*�[ffiqcha�cn�ni�]ihncho[ffs�cgjlip_�cnm�jliAo]nm�[hA�m_lpc]_m*�
[hA�mnl_hanb_h�cnm�l_f[ncihmbcjm�qcnb�]ihmog_lm�[hA�_hA�om_lm,�

A1 �(� G>K<OGR�OSVGI>Y��<OY5Y�GTJ�UVVU<>?TO>OKY�GTJ�>NKO<�OT>K<GI>OUT�AO>N�Y><G>KMC�GTJ�H?YOTKYY�SUJKR

Fh� cnm� ]ihn_hn� ?omch_mm_m*� "_ln_fmg[hh� iCC_lm� ]ihmog_lm� [hA� _hA� om_lm� p[lciom� ]ihn_hn� jliAo]nm� &_,a,*�
?iiem*�Acacn[f�gomc]� mnl_[gm*�ihfch_� f_[lhcha�]ihn_hn'� nblioab�p[lciom�]b[hh_fm,� Fh� nb_�m_lpc]_m�?omch_mm*�
m_lpc]_m� [l_� iCC_l_A� hin� ihfs� ni� "_ln_fmg[hh%m� ]omnig_lm� ?on� [fmi� ni� _hA� om_lm� iC� nb_m_� ]omnig_lm*�
inb_lqcm_�ehiqh�[m�?omch_mm+ni+?omch_mm+ni+]ihmog_l�&"0"0@'�m_lpc]_m,

>m� nb_� Aio?f_� g[n_lc[fcns� [h[fsmcm� jli]_mm� f_A� ni� nb_� cA_hncCc][ncih� iC� cgj[]nm*� lcmem� [hA� ijjilnohcnc_m� ch�
"_ln_fmg[hh²m� ]ihn_hn� [hA� m_lpc]_m� ?omch_mm� ch� j[lnc]of[l*� l_f[n_A� chCilg[ncih� ][h� ?_� CiohA� ch� nb_� _hncns+
mj_]cCc]�m_]ncih�iC�nbcm�Pomn[ch[?cfcns�O_jiln,�Qb_�chAcpcAo[f�m][f_�[hA�m]ij_�p[ls�A_j_hAcha�ih�nb_�]iohnls�
[hA� nsj_� iC� ]ihmog_l� [hA� _hA� om_lm� &_,a,*� g_Ac[� om_lm*� mnoA_hnm*� jliC_mmcih[fm',� @_ln[ch� cgj[]nm� &_,a,*�
j_lmih[f�m[C_ns'�[l_�j[lnc]of[lfs�l_f_p[hn�ni�]_ln[ch�aliojm�iC�j_ijf_�&_,a,*�]bcfAl_h�[hA�sioha�j_ijf_',
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 G>K<OGR�OSVGI>Y��<OY5Y�GTJ�UVVU<>?TO>OKY

Qijc]-Po?+nijc] A_m]lcjncih�iC�FOLm
:UMV<TH>PVU�
<LSH>LK�PTWHJ>=

Qb_�A_m]lcjncih�iC�[ff�chCilg[ncih+l_f[n_A�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�ch�l_f[ncih�ni�Cl__Aig�iC�_rjl_mmcih*�[]]_mm�ni�&ko[fcns'�
chCilg[ncih�[hA�jlcp[]s�cm�jlipcA_A�ch�nb_�_hncns+mj_]cCc]�m_]ncihm�l_f[n_A�ni�]ihn_hn�l_mjihmc?cfcns*�]l_[ncp_-diolh[fcmnc]�chA_j_hA_h]_�
$�Cl__Aig�iC�_rjl_mmcih*�&Acacn[f'�g_Ac[�fcn_l[]s�[hA�b[hAfcha�iC�A[n[,

AL<=VUHS�
=HML>C

Qb_�A_m]lcjncih�iC�[ff�m[C_ns+l_f[n_A�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�ch�l_f[ncih�ni�g_hn[f�b_[fnb*�m[C_ns*�[hA�]bcfA�jlin_]ncih�cm�
jlipcA_A�ch�nb_�_hncns+mj_]cCc]�m_]ncihm�l_f[n_A�ni�]ihn_hn�l_mjihmc?cfcns*�]l_[ncp_-diolh[fcmnc]�chA_j_hA_h]_�$�Cl__Aig�iC�_rjl_mmcih�
[hA�&Acacn[f'�g_Ac[�fcn_l[]s,

CVJPHS�
PUJS?=PVU

Qb_�A_m]lcjncih�iC�[ff�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�ch�l_f[ncih�ni�hih+Acm]lcgch[ncih*�[]]_mm�ni�jliAo]nm�[hA�m_lpc]_m*�[hA�
l_mjihmc?f_�g[le_ncha�jl[]nc]_m�[l_�A_m]lc?_A�ch�nb_�_hncns+mj_]cCc]�m_]ncihm�l_f[n_A�ni�]ihn_hn�l_mjihmc?cfcns*�]l_[ncp_-diolh[fcmnc]�
chA_j_hA_h]_�$�Cl__Aig�iC�_rjl_mmcih�[hA�&Acacn[f'�g_Ac[�fcn_l[]s,

"_ln_fmg[hh� [AAl_mm_m� cnm� g[n_lc[f� FOLm� nblioab� p[lciom� jifc]c_m*� _ha[a_g_hn� jli]_Aol_m*� mj_[e+oj�
]b[hh_fm� Cil� l[cmcha� ]ih]_lhm�[hA� l_jilncha�jin_hnc[f� ]igjfc[h]_�pcif[ncihm,�Qb_s�[l_�Acm]omm_A�[n�Dlioj�
f_p_f�ch�m_]ncihm�P2+/�ni�P2+1,�Mf_[m_�]ihmofn�nb_�_hncns+mj_]cCc]�m_]ncihm�&RK+/*�RK+0*�RK+1*�RK+3'�iC�nbcm�
Pomn[ch[?cfcns�O_jiln�Cil�gil_�chCilg[ncih�ih�nb_�g[h[a_g_hn�iC�nb_m_�FOLm,

Fgj[]n*�lcme�[hA�ijjilnohcns�g[h[a_g_hn

A)�&�#UROIOKY�<KRG>KJ�>U�IUTY?SK<Y�GTJ�KTJ�?YK<Y

"_ln_fmg[hh� cm� [q[l_� iC� cnm� l_mjihmc?cfcns� niq[lA� ]ihmog_lm� [hA� _hA� om_lm,� >� ]iggcng_hn� qbc]b� cm�
j[lnc]of[lfs�_pcA_hn�ch�nb_�"_ln_fmg[hh�@iA_�iC�@ihAo]n,

3L<>LS=THUU�4VKL�VM�4VUK?J>
Fh�[AAcncih� ni� nb_�_gjfis__+l_f[n_A�nijc]m�A_m]lc?_A� ch�m_]ncih�P/*� nb_�"_ln_fmg[hh�@iA_�iC�@ihAo]n�[fmi�
ch]foA_m�jlch]cjf_m� ih�g[n_lc[f� chCilg[ncih+l_f[n_A� cgj[]nm*� j_lmih[f� m[C_ns� [hA� mi]c[f� ch]fomcih� l_f[n_A� ni�
]ihmog_lm�[hA�_hA�om_lm,

>m�[�?chAcha�aocA_fch_*�nb_�"_ln_fmg[hh�@iA_�iC�@ihAo]n�_hmblch_m�nb_�i?m_lp[h]_�iC�bog[h�[hA�j_lmih[f�
lcabnm*�[hA�nb_�Acahcns�iC�_gjfis__m�[hA�[ff�nbclA�j[lnc_m*�ch]foAcha�]ihmog_lm�[hA�_hA�om_lm,�Fn�l_kocl_m�nb_�
ongimn�][l_�[hA�mnlc]n�]ihCcA_hnc[fcns�qcnb�l_mj_]n� ni�]omnig_l�A[n[� ch�]igjfc[h]_�qcnb�[jjfc][?f_� f[qm�[hA�
lof_m,�Tcnb�l_a[lA�ni�]ihn_hn�]l_[n_A�[hA�Acmnlc?on_A*�nb_�"_ln_fmg[hh�@iA_�iC�@ihAo]n�l_kocl_m�nb[n�jlcp[]s�
cm�l_mj_]n_A�[hA�chCilg[ncih*�ijchcihm�[hA�cg[a_m�[l_�b[hAf_A�ch�[�]ill_]n�[hA�l_mjihmc?f_�g[hh_l,�Fh�nbcm�
]ihn_rn*�nb_�jl_m_lp[ncih�iC�_Acnilc[f�[hA�diolh[fcmnc]�chA_j_hA_h]_�[m�q_ff�[m�nb_�jlin_]ncih�iC�]bcfAl_h�[hA�
sioha�j_ijf_�ch�nb_�]l_[ncih�[hA�Acmnlc?oncih�iC�]ihn_hn�[l_�_gjb[mct_A,�Qb_�Dlioj�ohA_ln[e_m�ni�A_p_fij�
[hA�jliAo]_�m[C_�jliAo]nm�nb[n�Ai�hin�]ihn[ch�[hs�A_C_]nm�il�b_[fnb+_hA[ha_lcha�_f_g_hnm,�Tcnb�l_mj_]n�ni�
jliAo]nm�[hA�m_lpc]_m*�nb_�"_ln_fmg[hh�@iA_�iC�@ihAo]n�_gjb[mct_m�nb_�l_f_p[h]_�iC�nlonbCof�Acm]fimol_m�ch�
g[le_ncha� [hA� [Ap_lncmcha,� A_n[cf_A� chCilg[ncih� ih� nb_� l_kocl_g_hnm� [m� A_Cch_A� ohA_l� JAO+M� &Jchcgog�
Acm]fimol_�O_kocl_g_hnm�p�Mifc]c_m'*� mo]b�[m� nb_�m]ij_*� l_mjihmc?cfcns�[hA�[p[cf[?cfcns�iC� nb_�"_ln_fmg[hh�
@iA_�iC�@ihAo]n*�][h�?_�CiohA�ch�m_]ncih�P/+/,�

Fh� [AAcncih*� nb_� "_ln_fmg[hh� Pojjfc_l� @iA_� iC� @ihAo]n� ionfch_m� nb_� _rj_]n[ncihm� [hA� l_kocl_g_hnm� Cil�
"_ln_fmg[hh�?omch_mm�j[lnh_lm�qcnb� l_a[lA� ni� nb_m_� nijc]m,�Pj_]cCc]� l_aof[ncihm� l_a[lAcha�jlcp[]s�[l_�[fmi�
m_n�ion�ch�A[n[�jlin_]ncih�l_aof[ncihm*�qbc]b�[l_�A_m]lc?_A�ch�nb_�_hncns+mj_]cCc]�m_]ncih�RK+3�ih�nb_�b[hAfcha�
iC�A[n[,
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A)���#<UIKYYKY�LU<�KTMGMOTM�AO>N�IUTY?SK<Y�GTJ�KTJ�?YK<Y�GHU?>�SG>K<OGR�OSVGI>Y��<OY5Y�GTJ�
UVVU<>?TO>OKY

"_sihA� nb_� mj_[e+oj� ]b[hh_fm� A_m]lc?_A� ch� m_]ncih� P2+1*� qbc]b� [l_� [p[cf[?f_� ni� ?inb� "_ln_fmg[hh�
_gjfis__m�[hA�nbclA�j[lnc_m*�"_ln_fmg[hh�_ha[a_m�qcnb�cnm�]ihmog_lm�[hA�_hA�om_lm�ch�[�hog?_l�iC�q[sm*�
ch]foAcha� nblioab� cnm� mi]c[f�g_Ac[�jl_m_h]_�[hA�?s�iCC_lcha� C__A?[]e�[hA�mojjiln� ijncihm,�Qbcm�b_fjm� nb_�
Dlioj�a[ch�[�?_nn_l�ohA_lmn[hAcha�iC� nb_cl�h__Am�[hA�_rj_]n[ncihm*�[ffiqcha� cn� ni�]ihncho[ffs� cgjlip_�[hA�
Colnb_l�A_p_fij� cnm�jliAo]nm�[hA�m_lpc]_m*�[hA�mnl_hanb_h� cnm� l_f[ncihmbcjm�qcnb�]ihmog_lm�[hA�_hA�om_lm,�
"_sihA�nbcm*�nb_l_�cm�hi�Dlioj+qcA_�]_hnl[f�jli]_mm�ch�jf[]_�Cil�_ha[acha�qcnb�]ihmog_lm�[hA�_hA�om_lm�ch�
fcabn�iC� nb_�A_]_hnl[fct[ncih�[hA�Acp_lmcns�iC� nb_�"_ln_fmg[hh�?omch_mm�giA_fm,� Fh� fch_�qcnb� nb_�jlch]cjf_�iC�
mo?mcAc[lcns*� nb_� cgjf_g_hn[ncih� iC� nb_� Dlioj²m� mnl[n_as� [hA� ij_l[ncih[f� ?omch_mm� l_mjihmc?cfcns� Cil� nb_�
cgjf_g_hn[ncih� iC� [� ]ill_mjihAcha� jli]_mm� [l_� f[la_fs� A_f_a[n_A� ni� nb_� ]iljil[n_� Acpcmcihm� [hA� Dlioj�
]igj[hc_m,

A)�(�#<UIKYYKY�>U�<KSKJOG>K�TKMG>O@K�OSVGI>Y�GTJ�INGTTKRY�LU<�IUTY?SK<Y�GTJ�KTJ�?YK<Y�>U�<GOYK�
IUTIK<TY

@ihmog_lm�[hA�_hA�om_lm�[fmi�b[p_�[]]_mm� ni� nb_�"_ln_fmg[hh�mj_[e+oj�]b[hh_fm�A_m]lc?_A� ch�m_]ncihm�
P/+1� [hA�P0+1*�qbc]b�g[e_� cn� jimmc?f_� ni� Acm]omm� jin_hnc[f� pcif[ncihm� ch� [� ]ihCcA_hnc[f*� _h]lsjn_A*� [hA*� cC�
l_ko_mn_A*�[hihsgiom�g[hh_l�qcnb�nb_�Fhn_alcns�$�@igjfc[h]_�&F$@'�A_j[lng_hn,�Qb_s�[l_�_[mcfs�[]]_mmc?f_�
ih�nb_�"_ln_fmg[hh�q_?mcn_,�B[]b�l_jiln�mo?gcnn_A�?s�]ihmog_lm�il�_hA�om_lm�ih�nb_�mj_[e+oj�]b[hh_fm�cm�
b[hAf_A�ch�[]]ilA[h]_�qcnb�nb_�jli]_Aol_�Cil�]igjfc[h]_�pcif[ncihm�A_m]lc?_A�ch�m_]ncih�D/,�Qb_�alc_p[h]_�
g_]b[hcmgm�ni�l_g_As�[hs�h_a[ncp_� cgj[]nm�[m�A_m]lc?_A� ch� nb_�[?ip_�m_]ncihm�[fmi�[jjfs� ni�]ihmog_lm�
[hA�_hA�om_lm,

A)�)�BG5OTM�GI>OUTY�UT�SG>K<OGR�OSVGI>Y��<OY5Y�GTJ�UVVU<>?TO>OKY�GTJ�KLLKI>O@KTKYY�UL�>NUYK�GI>OUTY

Fh�fch_�qcnb�nb_�jlch]cjf_�iC�mo?mcAc[lcns*�nb_�cgjf_g_hn[ncih�iC�nb_�Dlioj²m�mnl[n_as�[hA�ij_l[ncih[f�?omch_mm�
l_mjihmc?cfcns�[m�j[ln�iC� nb_� cgjf_g_hn[ncih�iC�_hncns+mj_]cCc]�[]ncihm�[l_� f[la_fs�A_f_a[n_A�ni� nb_�]iljil[n_�
Acpcmcihm�[hA�Dlioj�]igj[hc_m,�>a[chmn�nbcm�?[]eAlij�[hA�ch�nb_�]ihn_rn�iC�nb_�Cclmn+ncg_�cgjf_g_hn[ncih�iC�
nb_�Aio?f_�g[n_lc[fcns�[mm_mmg_hn*�nb_l_�[l_�]oll_hnfs�hi�Dlioj+qcA_�[]ncihm�[m�A_Cch_A�?s�nb_�l_kocl_g_hnm�
ohA_l�JAO+>�&Jchcgog�Acm]fimol_�O_kocl_g_hnm�p�>]ncihm'�qcnb�l_mj_]n�ni�nb_�g[n_lc[f�nijc]m�mj_]cCc_A�ch�
nb_�P2�mn[hA[lA,�Mf_[m_�]ihmofn�nb_�_hncns+mj_]cCc]�m_]ncihm�&RK+/*�RK+0*�RK+1*�RK+3'�iC�nbcm�Pomn[ch[?cfcns�
O_jiln�Cil�gil_�chCilg[ncih�ih�m_f_]n�[]ncihm�[n�Acpcmcih[f�f_p_f�Cil�nb_�g[h[a_g_hn�iC�nb_m_�FOLm,

Q[la_nm�[hA�g_nlc]m

A)���BG<MK>Y�<KRG>KJ�>U�SG>K<OGR�OSVGI>Y��<OY5Y�GTJ�UVVU<>?TO>OKY

Fh�fch_�qcnb�nb_�jlch]cjf_�iC�mo?mcAc[lcns*�nb_�cgjf_g_hn[ncih�iC�nb_�Dlioj²m�mnl[n_as�[hA�ij_l[ncih[f�?omch_mm�
l_mjihmc?cfcns�[m�j[ln�iC� nb_� cgjf_g_hn[ncih�iC�_hncns+mj_]cCc]� n[la_nm�[l_� f[la_fs�A_f_a[n_A� ni� nb_�]iljil[n_�
Acpcmcihm�[hA�Dlioj�]igj[hc_m,�>a[chmn�nbcm�?[]eAlij�[hA�ch�nb_�]ihn_rn�iC�nb_�Cclmn+ncg_�cgjf_g_hn[ncih�iC�
nb_�Aio?f_�g[n_lc[fcns�[mm_mmg_hn*�nb_l_�[l_�]oll_hnfs�hi�Dlioj+qcA_�n[la_nm�[m�A_Cch_A�?s�nb_�l_kocl_g_hnm�
ohA_l�JAO+Q�&Jchcgog�Acm]fimol_�O_kocl_g_hnm�p�Q[la_nm'�qcnb�l_mj_]n�ni�nb_�g[n_lc[f�nijc]m�mj_]cCc_A�ch�
nb_�P2�mn[hA[lA,�
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Qb_�jolmocn�iC�l_mjihmc?f_�]iljil[n_�aip_lh[h]_�cm�[h�chAcmj_hm[?f_�j[ln�iC�nb_�"_ln_fmg[hh�cA_hncns�[hA�[h�
cgjiln[hn�_f_g_hn�iC�cnm�]iljil[n_�]ofnol_,

2&� -S5HMD55�BNMCSBR�

"_ln_fmg[hh�[nn[]b_m�al_[n�cgjiln[h]_�ni�nb_�_hnl_jl_h_olc[f�Cl__Aig�iC�cnm�g[h[a_lm�[hA�_gjfis__m�[hA�
_rj_]nm� nb_g� ni� om_� nbcm� Cl__Aig� ch� [� l_mjihmc?f_� g[hh_l,� Jono[f� l_mj_]n� [hA� nlomn� A_n_lgch_� nb_�
l_f[ncihmbcj�?_nq__h�_gjfis__m�[hA�nb_�l_f[ncihmbcjm�qcnb�?omch_mm�j[lnh_lm,

6"D�&�BNK�<URK�UL�>NK�GJSOTOY><G>O@K��SGTGMKSKT>�GTJ�Y?VK<@OYU<C�HUJOKY

Qb_� Br_]oncp_� "i[lA� ip_lm__m� nb_� ]igjfc[h]_� g[h[a_g_hn� msmn_g� &@JP'� [hA� _hmol_m� cnm� ihaicha�
A_p_fijg_hn,�O_mjihmc?cfcns� Cil� ]igjfc[h]_� l_mnm�qcnb� nb_�@b[clg[h�iC� nb_�"_ln_fmg[hh�Br_]oncp_�"i[lA*�
qcnbion� jl_doAc]_� ni� nb_� ip_l[ff� l_mjihmc?cfcns� iC� nb_� "_ln_fmg[hh� Br_]oncp_� "i[lA� [hA� nb_� g[h[a_g_hn�
?iAc_m�iC�nb_�Dlioj�]igj[hc_m,�Qb_�>oAcn�[hA�Cch[h]_�@iggcnn__�iC�nb_�Poj_lpcmils�"i[lA�cm�n[me_A�qcnb�
gihcnilcha� nb_� _CC_]ncp_h_mm� iC� nb_� ]igjfc[h]_� ila[hct[ncih,� Qb_� ]iggcnn__²m� ]igj_n_h]s� jliCcf_� [fmi�
ch]foA_m�_rj_lncm_�ih�nb_�]igjfc[h]_�nijc]m�nb[n�[l_�gimn�l_f_p[hn�ni�nb_�Dlioj,�

Qb_�@iljil[n_�@igjfc[h]_�@iggcnn__�&@@@'*�qbc]b�]igjlcm_m� nb_�b_[Am�iC� nb_� Fhn_lh[f�>oAcn*�@iljil[n_�
FhCilg[ncih�Q_]bhifias*�Cch[h]_*� I_a[f*�>]]iohncha*�@iggohc][ncihm*�EO�@iilAch[ncih�$�Pb[l_�P_lpc]_m�
[hA�Q[r�A_j[lng_hnm*�mo?gcnm�[h�[hho[f�@igjfc[h]_�O_jiln� ni� nb_�"_ln_fmg[hh�Br_]oncp_�"i[lA�[hA� nb_�
>oAcn�[hA�Cch[h]_�@iggcnn__�iC� nb_�Poj_lpcmils�"i[lA,� Fh� nb_�_p_hn�iC�m_lciom�]igjfc[h]_�pcif[ncihm*� nb_�
Br_]oncp_� "i[lA� [hA� nb_� Poj_lpcmils� "i[lA� l_]_cp_� [A� bi]� l_jilnm,� Qb_� @@@� ]b[cl� cm� nb_� b_[A� iC� nb_�
]iljil[n_� f_a[f�A_j[lng_hn,�E_�cm�[fmi�nb_�"_ln_fmg[hh�Eog[h�Ocabnm�LCCc]_l,�Qb_�@@@�cm�l_mjihmc?f_�Cil�
nb_�_CC_]ncp_h_mm�iC�[]ncihm�n[e_h�ni�_hmol_�]igjfc[h]_�qcnbch�nb_�Dlioj,�

Fh�[AAcncih*�nb_�@@@�l_]_cp_m�mojjiln�Clig�nb_�Fhn_alcns�$�@igjfc[h]_�&F$@'�A_j[lng_hn,�Fn�cm�l_mjihmc?f_�Cil�
_hmolcha�]igjfc[h]_�ch�A[s+ni+A[s�?omch_mm*�cgjf_g_hnm�nb_�chcnc[ncp_m�mj_]cCc_A�?s�nb_�Br_]oncp_�"i[lA*�cm�
l_mjihmc?f_� Cil� nb_� jlipcmcih� [hA� gihcnilcha� iC� nb_� qbcmnf_?fiq_l� msmn_g� &mj_[e+oj� ]b[hh_fm'*� [hA�
]iilAch[n_m�nb_�chp_mnca[ncih�iC�l_jiln_A�]igjf[chnm,�Qb_�F$@�A_j[lng_hn�g[chn[chm�[�l_aof[l�Ac[fiao_�qcnb�
fi][f�[hA�Acpcmcih[f�]igjfc[h]_�iCCc]_lm�[hA�[mmcmnm�nb_g�qcnb�CofCcffcha�nb_cl�lif_m,�Fh�[AAcncih*�cn�]iilAch[n_m�
nb_�[hho[f�]igjfc[h]_�Ac[fiao_�qcnb�g[h[a_lm�[n�nb_�Dlioj�[hA�Acpcmcih�f_p_f,

@iljil[n_�>oAcn� ]ihAo]nm� l_pc_qm�iC� ]_ln[ch� ]igjfc[h]_+l_f[n_A� nijc]m�[m�j[ln� iC� chA_j_hA_hn� [oAcnm,�Qb_�
"_ln_fmg[hh�@JP�cm�l_aof[lfs�mo?d_]n_A�ni�[�m_fC+_p[fo[ncih�?s�nb_�F$@�A_j[lng_hn�ni� cA_hncCs�jin_hnc[f� Cil�
cgjlip_g_hn�[hA�ni�g[e_�[hs�h_]_mm[ls�ojA[n_m,�

A1 �(� G>K<OGR�OSVGI>Y��<OY5Y�GTJ�UVVU<>?TO>OKY�GTJ�>NKO<�OT>K<GI>OUT�AO>N�Y><G>KMC�GTJ�H?YOTKYY�SUJKR

Qb_� Ciffiqcha� n[?f_� mbiqm� nb_� g[n_lc[f� aip_lh[h]_� nijc]m� [hA� nb_cl� l_mj_]ncp_� cgj[]nm*� lcmem� [hA�
ijjilnohcnc_m� &³FOLm´'� Cil� "_ln_fmg[hh� nb[n� b[p_� ?__h� cA_hncCc_A� [m� j[ln� iC� nb_� Aio?f_� g[n_lc[fcns�
[mm_mmg_hn,�

"_ln_fmg[hh�[AAl_mm_m� cnm�g[n_lc[f� FOLm�nblioab�p[lciom�jifc]c_m*�mj_[e+oj�]b[hh_fm� Cil� l[cmcha�]ih]_lhm�
[hA� l_jilncha� ]igjfc[h]_� pcif[ncihm� [fiha� qcnb� n[la_nm� [hA� []ncihm� Cil� cgjlipcha� nb_� ]iljil[n_� ]ofnol_*�
jlin_]ncha�qbcmnf_?fiq_lm*�[hA�jl_p_hncha�[hA�A_n_]ncha�]illojncih�[hA�?lc?_ls�Qb_s�[l_�Acm]omm_A�ch�gil_�
A_n[cf�ch�m_]ncihm�D/+/�ni�D/+1�[hA�JAO+Q,
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Qijc]-Po?+nijc] Po?+mo?+
nijc]

A_m]lcjncih�iC�nb_�FOLm @b[l[]n_lct[ncih�
iC�nb_�FOLm

Ii][fct[ncih�iC�nb_�
FOLm

Qcg_�bilctih�
iC�nb_�FOLm

4V<WV<H>L�
J?S>?<L

Qb_�nqi�]iljil[n_�p[fo_m�iC�]l_[ncpcns�[hA�
_hnl_jl_h_olmbcj*�"_ln_fmg[hh�Bmm_hnc[fm*�Cilg�nb_�
]ilh_lmnih_m�iC�nb_�]iljil[n_�]ofnol_�[n�"_ln_fmg[hh,�
@iA_m�iC�]ihAo]n�mo]b�[m�nb_�"_ln_fmg[hh�@iA_�iC�
@ihAo]n�[hA�nb_�"_ln_fmg[hh�Pojjfc_l�@iA_�iC�@ihAo]n�
aocA_�nb_�[]ncihm�iC�_gjfis__m�[hA�?omch_mm�j[lnh_lm�
[hA�]ihnlc?on_�ni�[�]iljil[n_�]ofnol_�?[m_A�ih�
j[lnc]cj[ncih�[hA�j[lnh_lmbcj�p�qcnb�[�jimcncp_�cgj[]n�ih�
nb_�nlomncha�l_f[ncihmbcjm�b_fA�qcnb�p[lciom�mn[e_bifA_lm,

Fgj[]n
Mimcncp_
>]no[f�[hA�
jin_hnc[f

Lqh�ij_l[ncihm*�
ojmnl_[g�p[fo_�]b[ch

Pbiln*�g_Acog�
[hA�fiha�n_lg

>�]iljil[n_�]ofnol_�nb[n�C[cfm�ni�moCCc]c_hnfs�n[e_�chni�
[]]iohn�nb_�h__Am�[hA�l_kocl_g_hnm�iC�AcCC_l_hn�
mn[e_bifA_lm*�jligin_�[�Ac[fiao_�[hA�_hmol_�nb[n�
_mn[?fcmb_A�jlch]cjf_m�ch�nb_�[Cil_g_hncih_A�]iA_m�iC�
]ihAo]n�[l_�[Ab_l_A�ni�][h�d_ij[lAct_�nb_�nlomn�nb[n�b[m�
?__h�?ocfn�oj�ip_l�nb_�s_[lm,�Qbcm�][h�b[p_�h_a[ncp_�
cgj[]nm�ih�_rcmncha�?omch_mm�l_f[ncihmbcjm�[hA�f_[A�ni�
Acm]ihn_hn�[hA�A_gincp[ncih�[giha�_gjfis__m,

Fgj[]n
K_a[ncp_
Min_hnc[f

Scif[ncihm�iC�"_ln_fmg[hh²m�]iA_m�iC�]ihAo]n�][h�][om_�
f[mncha�A[g[a_�ni�nb_�]iljil[n_�]ofnol_,�Qb_s�][h�l_mofn�
ch�[�fimm�iC�l_jon[ncih�[m�q_ff�[m�nb_�[mmi]c[n_A�Acl_]n�
A[g[a_�&_,a,*�?f[]efcmncha�?s�]omnig_lm*�n_lgch[ncih�iC�
?omch_mm�l_f[ncihmbcjm*�_r]fomcih�Clig�n_hA_l�
jli]_Aol_m'�[hA�cgg[n_lc[f�A[g[a_�&_,a,*�fimm�iC�nlomn'*�
qcnb�]ill_mjihAcha�h_a[ncp_�cgj[]nm�ih�nb_�Dlioj²m�
_]ihigc]�mo]]_mm,

Ocme

A<V>LJ>PVU�VM�
AOP=>SLISVAL<=

>n�"_ln_fmg[hh*�qbcmnf_?fiq_lm�qbi�l_jiln�[]no[f�il�
momj_]n_A�gcm]ihAo]n�ch�aiiA�C[cnb�gomn�hin�moCC_l�[hs�
Acm[Ap[hn[a_m,�Qbcm�jlch]cjf_*�_hmblch_A�ch�nb_�
"_ln_fmg[hh�@iA_�iC�@ihAo]n�[hA�"_ln_fmg[hh�Pojjfc_l�
@iA_�iC�@ihAo]n*�jligin_m�ij_h�Acm]ommcih�[hA�_hmol_m�
nb[n�gcm]ihAo]n�nb[n�[Ap_lm_fs�[CC_]nm�_gjfis__m�ch�nb_�
Dlioj�[hA�p[fo_�]b[ch*�]ihmog_lm�[hA�_hA�om_lm*�
mi]c_ns�il�nb_�_hpclihg_hn�][h�?_�jl_p_hn_A*�A_n_]n_A�
[hA�l_g_Ac_A,�Qbcm�b_fjm�ni�g[chn[ch�[�momn[ch[?f_�
]iljil[n_�]ofnol_*�ch]l_[m_m�nl[hmj[l_h]s*�[hA�
mnl_hanb_hm�]ihCcA_h]_�ch�nb_�[p[cf[?f_�mj_[e+oj�
]b[hh_fm,

Fgj[]n
Mimcncp_
>]no[f�[hA�
jin_hnc[f

Lqh�ij_l[ncihm*
ojmnl_[g�p[fo_�]b[ch
Aiqhmnl_[g�p[fo_�
]b[ch�

Pbiln*�g_Acog�
[hA�fiha�n_lg�

C[cfol_�ni�[A_ko[n_fs�jlin_]n�qbcmnf_?fiq_lm�][h�b[p_�
h_a[ncp_�cgj[]nm�ih�nb_�b_[fnb�[hA�m[C_ns�iC�nb_�[CC_]n_A�
chAcpcAo[fm*�[hA�[CC_]n�nb_�qilejf[]_�[hA�nb_�l_f[ncihmbcj�
iC�nlomn�?_nq__h�nb_�qileCil]_�[hA�nb_�]igj[hs,�Tcnbion�
[A_ko[n_�jlin_]ncih*�Conol_�qbcmnf_?fiq_lm�g[s�?_�
l_fo]n[hn�ni�l_jiln�gcm]ihAo]n�p�qcnb�h_a[ncp_�cgj[]nm�ih�
nb_�]iljil[n_�]ofnol_,�>nn_gjnm�ni�chncgcA[n_�il�m__e�
l_jlcm[fm�[a[chmn�qbcmnf_?fiq_lm�]ihmncnon_�[�]igjfc[h]_�
pcif[ncih�[n�"_ln_fmg[hh,�B[]b�l_jiln�cm�jligjnfs�
jli]_mm_A�ch�[]]ilA[h]_�qcnb�[�A_Cch_A�jli]_Aol_�ch�fch_�
qcnb�_rcmncha�Br_]oncp_�"i[lA�aocA_fch_m*�[hA�nb_�cA_hncns�
iC�nb_�qbcmnf_?fiq_lm�cm�e_jn�]ihCcA_hnc[f,�

Fgj[]n
K_a[ncp_
Min_hnc[f

AVSP>PJHS�
LUNHNLTLU>�
HUK�SVIICPUN�
HJ>P@P>PL=

"_ln_fmg[hh�_ha[a_m�ch�[h�ij_h�Ac[fiao_�qcnb�jifcnc][f*�
?omch_mm�[hA�]cpcf�mi]c_ns�mn[e_bifA_lm,�"_ln_fmg[hh²m�
jo?fc]�[CC[clm�iCCc]_lm�al[hn�jifcnc][f�A_]cmcih+g[e_lm�
[]]_mm�ni�chn_lfi]onilm�Clig�nb_�Dlioj�[hA�]ihp_s�
jimcncihm�[hA�C[]nm�A_p_fij_A�?s�chn_lh[f�qilecha�aliojm�
[hA�[mmi]c[ncihm*�[giha�inb_l�j[lnc_m,

Fgj[]n
Mimcncp_
>]no[f�[hA�
jin_hnc[f

Lqh�ij_l[ncihm Pbiln*�g_Acog�
[hA�fiha�n_lg

>�f[]e�iC�moCCc]c_hn�nl[hmj[l_h]s�jl_p_hnm�mn[e_bifA_lm*�
mo]b�[m�hih+jliCcn�ila[hct[ncihm*�?omch_mm�j[lnh_lm�il�
mi]c_ns�[m�[�qbif_*�Clig�?_cha�[?f_�ni�m]lonchct_�nb_�
Dlioj²m�jifcnc][f�_ha[a_g_hn*�qbc]b�][h�h_a[ncp_fs�
cgj[]n�nb_cl�l_f[ncihmbcj�iC�nlomn�qcnb�nb_�]igj[hs,�
"_ln_fmg[hh�cm�l_acmn_l_A�ch�?inb�nb_�Bolij_[h�Rhcih�
Ql[hmj[l_h]s�O_acmn_l�[hA�nb_�D_lg[h�"ohA_mn[a�
Ii??scha�O_acmn_l,

Fgj[]n
K_a[ncp_
Min_hnc[f
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"omch_mm�j[lnh_lm�][h�l_fs�ih�"_ln_fmg[hh�[m�[�f_a[ffs�
]igjfc[hn�j[lnh_l,�>�dichn�Ac[fiao_*�l_[mih[?f_�j[sg_hn�
j_lciAm�[hA�nl[hmj[l_hn�[al__g_hnm�[l_�_mm_hnc[f�Cil�
_hmolcha�nb_�Cch[h]c[f�mn[?cfcns�iC�?omch_mm�j[lnh_lm�[hA�
C[cl�qilecha�]ihAcncihm�Cil�nb_cl�qile_lm*�[hA�ni�jligin_�
nb_�jlimj_lcns�iC�mi]c_ns�[m�[�qbif_,�Fh�[AAcncih*�
_r]b[hacha�ehiqf_Aa_�][h�g[e_�[�jimcncp_�]ihnlc?oncih�
ni�?inb�mcA_m²�[?cfcns�ni�chhip[n_�[hA�nl[hmCilg,

Fgj[]n
Mimcncp_
>]no[f�[hA�
jin_hnc[f

Lqh�ij_l[ncihm*
ojmnl_[g�p[fo_�]b[ch
Aiqhmnl_[g�p[fo_�
]b[ch�

Pbiln*�g_Acog�
[hA�fiha�n_lg

Miil�l_f[ncihmbcjm�qcnb�?omch_mm�j[lnh_lm�][h�h_a[ncp_fs�
cgj[]n�nb_�Dlioj²m�iqh�_gjfis__m�[hA�?omch_mm�
jli]_mm_m�&_,a,*�jliAo]ncih�mbonAiqhm'�[hA�d_ij[lAct_�
fiha+n_lg�]iij_l[ncih�qcnb�mojjfc_lm�[hA�]omnig_lm,�Fh�
[AAcncih*�jlc]_�jl_mmol_�[hA�ohC[cl�j[sg_hn�jl[]nc]_m�][h�
][om_�Cch[h]c[f�chmn[?cfcns�[giha�?omch_mm�j[lnh_lm�[hA�
b[gj_l�nb_cl�jf[hhcha�[hA�chp_mng_hn�][j[]cns,�Fn�][h�
[fmi�f_[A�ni�ch]l_[m_A�qilefi[Am�[hA�jiil�qilecha�
]ihAcncihm�Cil�qile_lm�ch�nb_�p[fo_�]b[ch,�

Fgj[]n
K_a[ncp_
Min_hnc[f

4V<<?W>PVU�HUK�
I<PIL<C�

Tcnb�[h�[hnc+]illojncih�jlial[g�]ihmcmncha�iC�nl[chcha�[hA�
]iggohc][ncih�g_[mol_m*�mj_[e+oj�]b[hh_fm�[hA�[�
A_Ac][n_A�Br_]oncp_�"i[lA�aocA_fch_*�"_ln_fmg[hh�[cgm�
ni�jl_p_hn�[hA�A_n_]n�[hs�nsj_�iC�]illojncih,�Ml_p_hncha�
[hA�A_n_]ncha�]illojncih�]ihnlc?on_m�ni�nb_�]iggih�
aiiA*�mnl_hanb_hm�nlomn�ch�nb_�f_a[f�msmn_g�[hA�mojjilnm�
C[cl�]igj_ncncih,�>n�nb_�m[g_�ncg_*�cn�jlin_]nm�
"_ln_fmg[hh*�Dlioj�]igj[hc_m*�aip_lhcha�?iAc_m*�
_r_]oncp_m�[hA�_gjfis__m�Clig�nb_�C[ffion�iC�pcif[ncihm,�

Fgj[]n
Mimcncp_
>]no[f�[hA�
jin_hnc[f

Lqh�ij_l[ncihm*
ojmnl_[g�p[fo_�]b[ch
Aiqhmnl_[g�p[fo_�
]b[ch�

Pbiln*�g_Acog�
[hA�fiha�n_lg

Scif[ncihm�iC�[hnc+]illojncih�l_aof[ncihm�][h�nlcaa_l�
]lcgch[f�[hA�]cpcf�]b[la_m�[a[chmn�"_ln_fmg[hh�[hA�
Dlioj�]igj[hc_m�&mcgofn[h_iomfs�ch�m_p_l[f�]iohnlc_m',�
FhAcpcAo[fm�nb[n�pcif[n_�[hnc+]illojncih�l_aof[ncihm�][h�
[fmi�l_]eih�qcnb�m_lciom�]ihm_ko_h]_m,�Fh�[AAcncih�ni�
f_a[f�jli]__Acham�l_mofncha�ch�jlcmih�m_hn_h]_m�[hA-il�
Cch_m*�inb_l�l_j_l]ommcihm�g[s�ch]foA_�]iljil[n_�
Acm]cjfch[ls�g_[mol_m�oj�ni�[hA�ch]foAcha�n_lgch[ncih�iC�
_gjfisg_hn,�J[h[a_g_hn�?iAc_m�[hA�_r_]oncp_m�gomn�
[fmi�_rj_]n�ni�?_�b_fA�fc[?f_�Cil�A[g[a_�][om_A�?s�nb_�
Dlioj�]igj[hs�il�"_ln_fmg[hh,��

Fgj[]n
K_a[ncp_
Min_hnc[f

Fgj[]n*�lcme�[hA�ijjilnohcns�g[h[a_g_hn

8$"�&�3KYI<OV>OUT�UL�>NK�V<UIKYYKY�>U�OJKT>OLC�GTJ�GYYKYY�SG>K<OGR�OSVGI>Y��<OY5Y�GTJ�UVVU<>?TO>OKY�<KRG>KJ�
>U�IU<VU<G>K�MU@K<TGTIK

Qb_�cA_hncCc][ncih�iC�nb_�cgj[]nm*�lcmem�[hA�ijjilnohcnc_m�qcnb�l_a[lA�ni�aip_lh[h]_�nijc]m�]ill_mjihAm�ni�nb_�
jli]_Aol_�A_m]lc?_A�ch�m_]ncih�FOL+/�³D_h_l[f�FhCilg[ncih,´

6&�&�#UROIOKY�<KRG>KJ�>U�IU<VU<G>K�MU@K<TGTIK

@igjfc[h]_�cm�nb_�nij�jlcilcns�Cil�nb_�Br_]oncp_�"i[lA,�Qb_�Dlioj²m�]iggcng_hn�ni�]igjfc[h]_�cm�g[hcC_mn_A�
ch�nb_�"_ln_fmg[hh�@iA_�iC�@ihAo]n�jo?fcmb_A�Cil�nb_�Cclmn�ncg_�ch�0..6�[hA�ojA[n_A�nqc]_�mch]_�nb_h*�nb_�
"_ln_fmg[hh�Pojjfc_l�@iA_�iC�@ihAo]n*�ch�p[lciom�Br_]oncp_�"i[lA�aocA_fch_m�[m�q_ff�[m�l_f[n_A�chn_lh[f�[hA�
_rn_lh[f�]iggohc][ncih�g_[mol_m,�Br_]oncp_�"i[lA�aocA_fch_m�nb[n�[AAl_mm�g[n_lc[f�aip_lh[h]_�nijc]m�[hA�
l_f[n_A� FOLm� [l_� A_m]lc?_A� ch� gil_� A_n[cf� ?_fiq,� Q[echa� chni� []]iohn� nb_� l_kocl_g_hnm� iC� nb_� JAO+M�
&Jchcgog�Acm]fimol_�O_kocl_g_hnm�p�Mifc]c_m'*� nb_�g[n_lc[f� ]ihn_hn�iC� nb_�"_ln_fmg[hh�@iA_�iC�@ihAo]n�
[hA� nb_�"_ln_fmg[hh�Pojjfc_l�@iA_�iC�@ihAo]n� cm� [fl_[As� A_m]lc?_A� ch� A_n[cf� ch� m_]ncihm�P/+/� [hA�P0+/,�
Br_]oncp_�"i[lA�aocA_fch_m�b[p_�?__h�jl_j[l_A�ih�nb_�nijc]m�iC�]iljil[n_�aip_lh[h]_�[hA�]igjfc[h]_�qcnb�
nb_�chpifp_g_hn�iC�nb_�Br_]oncp_�"i[lA*�nb_�l_mjihmc?f_�A_j[lng_hnm�ch�nb_�@iljil[n_�@_hn_l*�nb_�@iljil[n_�
@igjfc[h]_�@iggcnn__�&@@@'*�[hA�p�qb_l_�h_]_mm[ls�p�nb_�Dlioj�Tilem�@ioh]cf,
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6BLJ?>P@L�3VH<K�8?PKLSPUL�MV<�9HUKSPUN�BLWV<>=�VM�4VTWSPHUJL�FPVSH>PVU=
Qb_� Br_]oncp_� "i[lA� DocA_fch_� Cil� E[hAfcha� O_jilnm� iC� @igjfc[h]_� Scif[ncihm� [cgm� ni� _hmol_� nb[n� [ff�
g[n_lc[f� pcif[ncihm�[l_� l_]ilA_A� nblioab�jli[]ncp_�g[h[a_g_hn�[hA� nb[n� nb_�]ihnlif�g_]b[hcmgm� ch�jf[]_�
[l_�[A_ko[n_,�Qbcm� cm� chn_hA_A� ni�gchcgct_�jin_hnc[f�_]ihigc]�il� l_jon[ncih[f�A[g[a_� ni� nb_�"_ln_fmg[hh�
Dlioj� [hA� ni� mnl_hanb_h� nlomn� ch� nb_� Dlioj²m� ]igjfc[h]_� g[h[a_g_hn� msmn_g,� Qb_� Br_]oncp_� "i[lA�
aocA_fch_� jlcg[lcfs� [AAl_mm_m� nb_� Ciffiqcha� nijc]m� nb[n�q_l_� CiohA� ni� ?_�g[n_lc[f� []]ilAcha� ni� nb_� Aio?f_�
g[n_lc[fcns�[mm_mmg_hn8�@iljil[n_�]ofnol_�[hA�nb_�jlin_]ncih�iC�qbcmnf_?fiq_lm,�

Fn� m_nm� ion� biq� ni� A_[f� qcnb� l_jilnm� l_]_cp_A� ih� ]igjfc[h]_� pcif[ncihm*� ch� j[lnc]of[l� qcnb� l_a[lA� ni� nb_�
l_jilncha� i?fca[ncihm� Cil� ]_ln[ch� _gjfis__� aliojm*� l_mjihmc?cfcnc_m� Cil� b[hAfcha� l_jilnm� [hA� lof_m� Cil�
g_[mol_m�ni�?_�n[e_h�ch�][m_m�iC�]ihCclg_A�pcif[ncihm*�ch]foAcha�g[chn[chcha�nb_�]ihCcA_hnc[fcns�iC�l_jilnm�[hA�
jlch]cjf_m�Cil�jlin_]ncp_�g_[mol_m�Cil�qbcmnf_?fiq_lm,�Qb_�Br_]oncp_�"i[lA�?_[lm�ofncg[n_�l_mjihmc?cfcns�Cil�
nb_�Dlioj+qcA_�cgjf_g_hn[ncih�iC�nbcm�aocA_fch_,�Qb_�Fhn_alcns�$�@igjfc[h]_�&F$@'�A_j[lng_hn�g[h[a_m�[hA�
]iilAch[n_m�nb_�b[hAfcha�iC�]igjfc[h]_�pcif[ncihm�[hA�l_jilnm�ni�nb_�@@@,�Qb_�@@@�ip_lm__m�nb_�gihcnilcha�
[hA�l_mjihm_�ni�g[n_lc[f�]igjfc[h]_�pcif[ncihm,�Qb_�Br_]oncp_�"i[lA�aocA_fch_�[jjfc_m�ni�"_ln_fmg[hh�PB�$�
@i,� HD[>� [hA� "_ln_fmg[hh�J[h[a_g_hn� PB� [hA� [ff� ]igj[hc_m� ]ihnliff_A� ?s� nb_g� &Dlioj� ]igj[hc_m',�
Dlioj� ]igj[hc_m� Cil� qbc]b� nbcm� aocA_fch_� cm� hin� [fl_[As� Acl_]nfs� [jjfc][?f_� Ao_� ni� _rcmncha� ]iljil[n_�
aip_lh[h]_� lof_m� &_,a,*�OQI�Dlioj'� cgjf_g_hn� nb_cl�iqh*�_kocp[f_hn�aocA_fch_m�?[m_A�ih� nbcm�aocA_fch_,� Fn�
l_kocl_m� [ff� _gjfis__m� ch� g[h[a_lc[f� lif_m� &_gjfis__m� qcnb� ?oAa_n[ls� il� j_lmihh_f� l_mjihmc?cfcns'� [hA�
_gjfis__m�qcnb�mj_]c[f�l_mjihmc?cfcns�Cil�_hmolcha�]igjfc[h]_�?[m_A�ih�nb_cl�lif_�&_gjfis__m�qbi�C[ff�ohA_l�
]_ln[ch�higch[ncih�]lcn_lc[*�m__� fcmn�[n� nb_�_hA�iC� nbcm�m_]ncih'� ni�l_jiln�]igjfc[h]_�pcif[ncihm,�Scif[ncihm�?s�
?i[lA� g_g?_lm� &_,a,*� Poj_lpcmils� "i[lA� g_g?_lm*� Br_]oncp_� "i[lA� g_g?_lm*� g[h[acha� Acl_]nilm'*�
_gjfis__m*�il� nbclA�j[lnc_m� &_,a,*� ?omch_mm�j[lnh_lm� mo]b�[m� mojjfc_lm�[hA�]omnig_lm'�gomn�?_� n[e_h� chni�
[]]iohn,� Rhf_mm� _rjl_mmfs� ch]foA_A*� j_lmihm� qcnbion� [� Acl_]n� ?omch_mm� l_f[ncihmbcj� qcnb� nb_� Dlioj� [l_�
_r]foA_A�Clig�nb_�Br_]oncp_�"i[lA�aocA_fch_,�Qb_�Br_]oncp_�"i[lA�aocA_fch_�cm�[p[cf[?f_�ni�[ff�_gjfis__m�ih�
nb_�"_ln_fmg[hh�chnl[h_n,�

A<VJLK?<L�MV<�4VTWSPHUJL�FPVSH>PVU=
Fh�[AAcncih� ni� nb_�Br_]oncp_�"i[lA�DocA_fch_� Cil�E[hAfcha�O_jilnm�iC�@igjfc[h]_�Scif[ncihm*� nbcm�aocA_fch_�
A_Cch_m�[�mn[hA[lAct_A�jli]_mm� Cil�]f[lcCscha�[ff� l_jilnm�iC�]igjfc[h]_�pcif[ncihm�l_]_cp_A,�Qb_�aocA_fch_� cm�
chn_hA_A�Cil�g_g?_lm�iC�nb_�@@@*�_gjfis__m�iC�nb_�F$@�A_j[lng_hn�_hnlomn_A�qcnb�][m_�g[h[a_g_hn�[hA�
_gjfis__m� Clig� A_j[lng_hnm� iC� nb_� @iljil[n_� @_hn_l� il� Dlioj� ]igj[hc_m� n[me_A� qcnb� ]ihAo]ncha�
]igjfc[h]_� chp_mnca[ncihm,� Qb_� jli]_Aol_� ch]foA_m� aocA_fch_m� ih� nb_� chcnc[f� l_pc_q� iC� l_jilnm� [hA�
]iggcmmcihcha� iC� nb_� chp_mnca[ncha� ohcn*� [A_ko[]s� ]b_]em*� [hA� Ai]og_hn[ncih� n[echa� chni� []]iohn� A[n[�
jlin_]ncih�l_kocl_g_hnm�[hA�mn[nonils�l_n_hncih�j_lciAm,�Rfncg[n_�l_mjihmc?cfcns�[n�Br_]oncp_�"i[lA�f_p_f*�nb_�
gihcnilcha� iC� ]igjfc[h]_� pcif[ncihm� [hA� nb_� []]_mmc?cfcns� iC� nb_� jli]_mm� [l_� nb_� m[g_� [m� m_n� ion� ch� nb_�
Br_]oncp_�"i[lA�DocA_fch_�Cil�E[hAfcha�O_jilnm�iC�@igjfc[h]_�Scif[ncihm*�[m�A_m]lc?_A�[?ip_,

6BLJ?>P@L�3VH<K�8?PKLSPUL�VU�2U>P�4V<<?W>PVU�HUK�:U>LN<P>C
Qb_� Br_]oncp_� "i[lA� DocA_fch_� ih� >hnc+@illojncih� [hA� Fhn_alcns� [cgm� ni� _hmol_� ]igjfc[h]_� qcnb� [ff�
[jjfc][?f_� [hnc+]illojncih� l_aof[ncihm� [hA� chn_alcns� l_kocl_g_hnm� [n� "_ln_fmg[hh,� Fn� cm� chn_hA_A� ni� jlin_]n�
"_ln_fmg[hh*�Dlioj�]igj[hc_m*�aip_lhcha�?iAc_m*�_r_]oncp_m�[hA�_gjfis__m�Clig�nb_�C[ffion�iC�pcif[ncihm�
[hA� Clig�l_jon[ncih[f�A[g[a_,� Fn�jlcg[lcfs�[AAl_mm_m� nb_� nijc]�iC�jl_p_hncha�]illojncih�[hA�?lc?_ls*�qbc]b�
b[m�?__h� CiohA� ni�?_�g[n_lc[f� []]ilAcha� ni� nb_�Aio?f_�g[n_lc[fcns�[mm_mmg_hn�[hA�[fcahm�qcnb� nb_�Rhcn_A�
K[ncihm�@ihp_hncih�[a[chmn�@illojncih,�Fh�j[lnc]of[l*�nb_�Br_]oncp_�"i[lA�DocA_fch_�ih�>hnc+@illojncih�[hA�
Fhn_alcns�ch]foA_m�nb_�_mn[?fcmbg_hn�iC�[�?chAcha�Cl[g_qile�Cil�nb_�acpcha�[hA�l_]_cpcha�iC�acCnm�[hA�chpcn[ncihm�
ch�A_[fcha�qcnb�?omch_mm�j[lnh_lm�[hA�jo?fc]�iCCc]c[fm*� nb_�h_]_mm[ls�Ao_�Acfca_h]_�i?fca[ncihm�[jjfc][?f_�ni�
nb_� _ha[a_g_hn� iC� nbclA� j[lnc_m*� jl_p_hncha� gih_s� f[ohA_lcha� [hA� n_llilcmg� Cch[h]cha*� biq� ni� b[hAf_�
]ihCfc]nm� iC� chn_l_mn� [hA� [Ab_lcha� ni� n[r� l_aof[ncihm,� Fn� cm� chn_hA_A� Cil� [ff� _gjfis__m� ch� g[h[a_lc[f� lif_m�
&_gjfis__m� qcnb� ?oAa_n[ls� il� j_lmihh_f� l_mjihmc?cfcns'� [hA� _gjfis__m� qcnb� mj_]c[f� l_mjihmc?cfcns� Cil�
_hmolcha�]igjfc[h]_�?[m_A�ih�nb_cl�lif_�&_gjfis__m�qbi�C[ff�ohA_l�]_ln[ch�higch[ncih�]lcn_lc[*�m__�fcmn�[n�nb_�
_hA�iC�nbcm�m_]ncih',�Qb_�Br_]oncp_�"i[lA�?_[lm�ofncg[n_�l_mjihmc?cfcns�Cil�nb_�Dlioj+qcA_�cgjf_g_hn[ncih�iC�
nbcm� aocA_fch_,� Qb_� Br_]oncp_� "i[lA� aocA_fch_� cm� [p[cf[?f_� ih� nb_� "_ln_fmg[hh� chnl[h_n� [hA� [jjfc_m� ni�
"_ln_fmg[hh� PB� $� @i,� HD[>� [hA� "_ln_fmg[hh� J[h[a_g_hn� PB� [hA� [ff� ]igj[hc_m� ]ihnliff_A� ?s� nb_g�
&Dlioj� ]igj[hc_m',� Dlioj� ]igj[hc_m� Cil� qbc]b� nbcm� aocA_fch_� cm� hin� [fl_[As� Acl_]nfs� [jjfc][?f_� Ao_� ni�
_rcmncha�]iljil[n_�aip_lh[h]_�lof_m�&_,a,*�OQI�Dlioj'�cgjf_g_hn�nb_cl�iqh*�_kocp[f_hn�aocA_fch_m�?[m_A�ih�
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nbcm�aocA_fch_,�Qi�jlipcA_�nb_�Dlioj²m�_gjfis__m�qcnb�]igjl_b_hmcp_�chCilg[ncih�ih�nbcm�nijc]*�"_ln_fmg[hh�
b[m�_mn[?fcmb_A�[h�[hnc+]illojncih�jlial[g�?[m_A�ih� nbcm�Br_]oncp_�"i[lA�aocA_fch_� nb[n� ch]foA_m� nl[chcha�
[hA�]iggohc][ncih�g_[mol_m�[m�q_ff�[m�[�qbcmnf_?fiq_l�msmn_g� &mj_[e+oj�]b[hh_fm',� Fh�ilA_l� ni�_hmol_�
Dlioj+qcA_� ehiqf_Aa_� iC� [hA� ]igjfc[h]_� qcnb� nb_� Br_]oncp_� "i[lA� aocA_fch_*� nb_� g[h[a_g_hn� iC� _[]b�
Dlioj�]igj[hs�cm�l_kocl_A�ni�]iggohc][n_�nb_�aocA_fch_�ni�[ff�g[h[a_lm�[hA�_gjfis__m�[m�miih�[m�cn�b[m�
?__h� [Aijn_A� ?s� nb_� Br_]oncp_� "i[lA*� [hA� ni� qile� niq[lA� ]igjfc[h]_� qcnb� cn,� @iggohc][ncih� iC� nb_�
Br_]oncp_�"i[lA�aocA_fch_�qcnbch�nb_�Dlioj�]igj[hs�gomn�?_�Ai]og_hn_A�?s�nb_�l_mj_]ncp_�g[h[a_g_hn,

6BLJ?>P@L�3VH<K�8?PKLSPUL�VU�5VUH>PVU=��CWVU=V<=OPW=�HUK�!LTIL<=OPW=
Qb_� Br_]oncp_� "i[lA� DocA_fch_� ih� Aih[ncihm*� Pjihmilmbcjm� [hA� J_g?_lmbcjm� [AAl_mm_m� nb_� nijc]� iC�
jifcnc][f�_ha[a_g_hn�[hA� fi??scha�[]ncpcnc_m� cA_hncCc_A�Aolcha� nb_�Aio?f_�g[n_lc[fcns�[mm_mmg_hn,� Fn�_hmol_m�
nb[n� ch]_hncp_�g_[mol_m� ch� nb_� Cilg�iC�Aih[ncihm*�mjihmilmbcjm�[hA�g_g?_lmbcjm�[l_�?inb� ch� fch_�qcnb� nb_�
Dlioj²m�]iggohc][ncih�mnl[n_as�[hA�]igjfs�qcnb�nb_�[jjfc][?f_� f_a[f�[hA�n[r�l_kocl_g_hnm,� Fn�jlipcA_m�[h�
chn_lh[f� Cl[g_qile� Cil� []ncih� [hA� ]l_[n_m� _rn_lh[f� nl[hmj[l_h]s� Cil� nb_� jo?fc]*� jin_hnc[f� ?_h_Cc]c[lc_m� [hA�
mjihmilcha� j[lnh_lm,� Qb_� Br_]oncp_� "i[lA� aocA_fch_� _mn[?fcmb_m� [� ?chAcha� Cl[g_qile� Cil� nb_� jli]_mm_m*�
Ai]og_hn[ncih*�jlch]cjf_m*�Ci][f�jichnm�[hA�nijc]m�Cil�_ha[a_g_hn*�[q[lAcha�[hA�_r]fomcih�]lcn_lc[*�[hA�biq�
ni� b[hAf_� ]ihmcA_l[ncih� [hA� Ciffiq+oj� ih� CohAcha�g_[mol_m,� Fh� [AAcncih*� cn� cm� mncjof[n_A� nb[n� "_ln_fmg[hh�
Ai_m�hin�g[e_�Aih[ncihm�ni�jifcnc]c[hm*�jifcnc][f�j[lnc_m*�il�ila[hct[ncihm�[CCcfc[n_A�qcnb�jifcnc][f�j[lnc_m,�Kil�
Ai_m� cn� mojjiln� ila[hct[ncihm�il� chmncnoncihm�qbim_�?[mc]� mn[h]_m� ]ihCfc]n�qcnb� nb_� fc?_l[f+A_gi]l[nc]� ?[mc]�
ilA_l� il� qbc]b� j_lgcn� il� cgjfs� Acm]lcgch[ncih� [a[chmn� j_ijf_,� Qb_� Br_]oncp_� "i[lA� ?_[lm� ofncg[n_�
l_mjihmc?cfcns� Cil� nb_� cgjf_g_hn[ncih� iC� nbcm� aocA_fch_,� Qb_� @b[clg[h� iC� nb_� Br_]oncp_� "i[lA� cm� acp_h�
A_]cmcih+g[echa�jiq_l�l_a[lAcha�ih_+ncg_�Aih[ncihm�[hA�mjihmilmbcjm� ch�_r]_mm�iC�w/..*...�[hA�l_aof[l�
_ha[a_g_hnm�ch�_r]_mm�iC�w3.*...,�Qb_�m]ij_�iC�nbcm�Br_]oncp_�"i[lA�aocA_fch_�ch]foA_m�[ff�_gjfis__m�[n�
"_ln_fg[hh� qbi� g[e_� Aih[ncihm� [hA� mjihmilmbcjm,� Fn� cm� [p[cf[?f_� ni� [ff� _gjfis__m� ih� nb_� "_ln_fmg[hh�
chnl[h_n,�

CWLHR�?W�JOHUULS=�HUK�>OL�W<V>LJ>PVU�VM�AOP=>SLISVAL<=
>n� "_ln_fmg[hh*� _gjfis__m*� ?omch_mm� j[lnh_lm� [hA� nbclA� j[lnc_m� [l_� acp_h� p[lciom� ijjilnohcnc_m� ni� m__e�
[Apc]_�il�l[cm_�]ih]_lhm�[?ion�jimmc?f_�gcm]ihAo]n�nblioab�]ihCcA_hnc[f�[hA�m_]ol_�]b[hh_fm,�FhAc][ncihm�iC�
jin_hnc[f� ]igjfc[h]_� pcif[ncihm� ][h� ?_� Acm]omm_A�qcnb� fi][f� ]ihn[]n� j[lnh_lm� il� omcha�Dlioj+f_p_f� ]ihn[]n�
jichnm� &mj_[e+oj� ]b[hh_fm'*� qbc]b� [l_� [p[cf[?f_� ni� ?inb� _gjfis__m� [hA� nbclA� j[lnc_m,� Brn_lh[f�
ig?oAmj_lmihm�[jjichn_A�?s�"_ln_fmg[hh�[l_�[fmi�[p[cf[?f_� ni�]ihn[]n,� FhCilg[ncih�ih� nb_�]ihn[]n�jichnm�
[hA�nb_�b[hAfcha�iC�l_jilnm�iC�pcif[ncihm�][h�?_�CiohA�ih�nb_�"_ln_fmg[hh�q_?mcn_�[hA�ih�nb_�"_ln_fmg[hh�
chnl[h_n,

>hs� [nn_gjnm� ni� chncgcA[n_� [hA� m__e� l_jlcm[fm� [a[chmn� _gjfis__m� qbi� l_jiln� ]ihCclg_A� il� momj_]n_A�
gcm]ihAo]n�ch�aiiA�C[cnb�[l_�hin�nif_l[n_A�[n�"_ln_fmg[hh,�Po]b�[nn_gjnm�]ihmncnon_�[�]igjfc[h]_�pcif[ncih,�
O_jilnm� il� chAc][ncihm� iC� ]ill_mjihAcha� ]ihAo]n� [l_� chp_mnca[n_A� ch� []]ilA[h]_�qcnb� a_h_l[ffs� [jjfc][?f_�
mn[hA[lAm�Cil�]igjfc[h]_�pcif[ncihm,�Fh�[AAcncih*�nb_�cA_hncnc_m�iC�nb_�qbcmnf_?fiq_lm�[l_�nl_[n_A�]ihCcA_hnc[ffs�
[hA�Acfca_hnfs,�M_lmihm�mo?d_]n� ni�Acm]cjfch[ls�g_[mol_m*�[m�q_ff�[m�inb_l�j_lmihm�qbi�[l_� ch�[�jimcncih� ni�
n[e_� [Ap_lm_� g_[mol_m� [a[chmn� qbcmnf_?fiq_lm*� [l_� _rjl_mmfs� chCilg_A� nb[n� l_n[fc[ncih� [a[chmn�
qbcmnf_?fiq_lm�cm�mnlc]nfs�jlibc?cn_A,

Tb_h�jli]_mmcha�l_jilnm�l_]_cp_A*� nb_�lcabnm�iC�[ff�[CC_]n_A� chAcpcAo[fm�gomn�?_�l_mj_]n_A�[n�"_ln_fmg[hh,�
C[clh_mm*� [jjlijlc[n_h_mm*� ]ihCcA_hnc[fcns� [hA� nl[hmj[l_h]s�gomn� ?_� n[e_h� chni� []]iohn�qb_h�A_]cAcha�ih�
[hs� Acm]cjfch[ls�g_[mol_m� nb[n� g[s� ?_� h_]_mm[ls,� Bp_ls� chAc][ncih� iC� [� jin_hnc[f� ]igjfc[h]_� pcif[ncih� cm�
b[hAf_A� cgg_Ac[n_fs� ?[m_A�ih�[�A_Cch_A�jli]_mm� ch� fch_�qcnb� nb_�Br_]oncp_�"i[lA�DocA_fch_� Cil�E[hAfcha�
O_jilnm�iC�@igjfc[h]_�Scif[ncihm�[hA�nb_�jli]_Aol_�Cil�]igjfc[h]_�pcif[ncihm,�"_ln_fmg[hh�cm�mo?d_]n�ni�nb_�
³Tbcmnf_?fiq_l� Mlin_]ncih�>]n´� &EchP]bD'*� qbc]b� _hn_l_A� chni� Cil]_� ih� Gofs� 0*� 0.01,� Qb_� ³Tbcmnf_?fiq_l�
Mlin_]ncih�>]n´�]ihmncnon_m�nb_�cgjf_g_hn[ncih�iC�Acl_]ncp_�&BR'�0./7-/715�chni�h[ncih[f�f[q,�
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"_ln_fmg[hh� l_aof[lfs� bifAm� p[lciom� ]igjfc[h]_� nl[chcha� ]iolm_m� ni� jlipcA_� _gjfis__m� qcnb� [jjlijlc[n_�
chCilg[ncih� [?ion� ?inb� nb_� ]oll_hn� f_a[f� mcno[ncih� [hA� nb_� Dlioj²m� chn_lh[f� aocA_fch_m,� Qb_� nl[chcha� cm�
A_mcah_A� ni� l[cm_� [q[l_h_mm� iC� [jjlijlc[n_� ]ihAo]n� ch� lcme� [l_[m� [hA� ni� C[gcfc[lct_� _gjfis__m� qcnb� nb_�
[p[cf[?f_�mojjiln�iCC_lcham,�

>ff� _gjfis__m� l_]_cp_� nl[chcha� ih� nb_� "_ln_fmg[hh� @iA_� iC� @ihAo]n,� Qbcm� nl[chcha� cm� l_]_cp_A� qb_h� [h�
_gjfis__�Cclmn� dichm�nb_�Dlioj*�[Cn_l�[h�ojA[n_�ni�nb_�"_ln_fmg[hh�@iA_�iC�@ihAo]n�nl[chcha�[hA�ih_�s_[l�
[Cn_l� chcnc[f� nl[chcha� ih� nb_� "_ln_fmg[hh� @iA_� iC� @ihAo]n� b[m� ?__h� mo]]_mmCoffs� ]igjf_n_A� &l_Cl_mb_l�
nl[chcha',�Qb_� nl[chcha� C[gcfc[lct_m� nb_�_gjfis__m�qcnb� nb_�"_ln_fmg[hh�@iA_�iC�@ihAo]n²m�?[mc]�jlch]cjf_m�
[hA�_gjb[mct_m�nb_�cgjiln[h]_�iC�ij_hfs�[AAl_mmcha�jli?f_g[nc]�cmmo_m�&mj_[e+oj�]ofnol_',�Qb_�nijc]m�[l_�
cffomnl[n_A� qcnb� m]_h[lci+?[m_A� _r[gjf_m,� Fh� [AAcncih*� nb_� j[lnc]cj[hnm� l_]_cp_� Colnb_l� chCilg[ncih� ih�
chAcpcAo[fm� [hA� jichnm� iC� ]ihn[]n� qbi� nb_s� ][h� ]ihn[]n� ni� l[cm_� ]ih]_lhm� [hA� mb[l_� chAc][ncihm� iC�
gcm]ihAo]n*�?[m_A�ih�_r[gjf_m�iC�jli?f_g�m]_h[lcim,�@iA_�iC�@ihAo]n�nl[chcha�cm�mojjf_g_hn_A�?s�nl[chcha�
n[cfil_A� ni� n[la_n�aliojm� ch�mj_]cCc]� lcme�[l_[m*�mo]b�[m� nl[chcha�ih�[hnc+]illojncih�[hA�[hncnlomn� f[q,�Qb_m_�
]iolm_m�[l_�[cg_A�[n�_gjfis__m�qbi�C[ff�ohA_l�]_ln[ch�higch[ncih�]lcn_lc[,�Qb_�alioj�iC�[CC_]n_A�_gjfis__m�
ch]foA_8�

v J[h[a_g_hn9
v Bgjfis__m�ch�nb_�Cc_fAm�iC�aip_lh[h]_*�lcme�$�]igjfc[h]_9
v Bgjfis__m�qbi�g[chn[ch�jliC_mmcih[f�l_f[ncihmbcjm�qcnb�?omch_mm�j[lnh_lm*�mojjfc_lm�[hA�]omnig_lm�[hA-

il�qbi�b[hAf_�jlij_lns�il�nb_�Cch[h]c[f�[mm_nm�iC�"_ln_fmg[hh�il�iC�?omch_mm�j[lnh_lm-]omnig_lm9
v Bgjfis__m�qcnb�]ihn[]n�ni�jo?fc]�iCCc]c[fm9
v Bgjfis__m�ch�l_aof[n_A�chAomnlc_m,

6&��� GTGMKSKT>�UL�<KRG>OUTYNOVY�AO>N�Y?VVROK<Y

Qb_�"_ln_fmg[hh�Pojjfc_l�@iA_�iC�@ihAo]n�l_kocl_m�[ff�"_ln_fmg[hh�?omch_mm�j[lnh_lm�nb[n�[]n�Cil*�nia_nb_l�
qcnb*�il�ih�?_b[fC�iC�nb_�Dlioj�ni�ojbifA�nb_�mn[hA[lAm�ohA_l�]igjfc[h]_�f[q,�Qb_m_�l_kocl_g_hnm�[l_�[fmi�
ni�?_�j[mm_A�ih� ni� nbclA�j[lnc_m�[fiha� nb_�p[fo_�]b[ch�?s� nb_�?omch_mm�j[lnh_lm� cC� nb_�]ill_mjihAcha� nbclA�
j[lnc_m� [l_� _ha[a_A� ch� nb_� ?omch_mm� j[lnh_lm²� qile� Cil� "_ln_fmg[hh� &_,a,*� mo?]ihnl[]nilm',� Qb_� ?omch_mm�
j[lnh_lm�gomn�[fmi�g[e_�[h�[jjlijlc[n_�_CCiln�ni�_hmol_�]igjfc[h]_�[n�nb_�l_mj_]ncp_�p[fo_�]l_[ncih�f_p_f,

Qb_�mj_]cCc]�l_kocl_g_hnm�l_f[n_�ni8

v Fhn_alcns�&_,a,*�]igjfc[h]_�qcnb�nb_�[jjfc][?f_�f[q*�[hnc+]illojncih*�[hncnlomn�f[q*�]ihCfc]nm�iC�chn_l_mn'9
v Ql_[ng_hn� iC� _gjfis__m� &bog[h� lcabnm*� C[cl� qilecha� ]ihAcncihm*� [hnc+Acm]lcgch[ncih*� [hA� b_[fnb� [hA�

m[C_ns'9
v Bhpclihg_hn�&l_mjihmc?f_�om_�iC�h[nol[f�l_miol]_m',

>A_ko[n_fs� [oAcncha� [hA� gihcnilcha� ?omch_mm� j[lnh_lm� &Ao_� Acfca_h]_'� cm� [h� chAcmj_hm[?f_� j[ln� iC� nb_�
"_ln_fmg[hh� @JP,� Qb_� [oAcn� n[e_m� jf[]_� ch� [� lcme+ilc_hn_A� g[hh_l� qb_h� ?omch_mm� l_f[ncihmbcjm� [l_�
_mn[?fcmb_A�[hA�?_Cil_� ]iggcmmcihcha� nb_� nbclA� j[lns,�Qb_� m]ij_�[hA� chn_hmcns� iC� nb_�[oAcn�g[s� p[ls�[hA�
A_j_hAm�ih� nb_�lcme�jliCcf_�iC� nb_�Dlioj�]igj[hs�[hA�nb_�lcme�jliCcf_�iC� nb_�l_mj_]ncp_�?omch_mm�j[lnh_lm,�
O_mjihmc?cfcns�Cil�]ihAo]ncha�[hA�[mm_mmcha�Ao_�Acfca_h]_�fc_m�qcnb�nb_�Dlioj�]igj[hs�nb[n�jf[hm�ni�_ha[a_�
nb_�nbclA�j[lns�il�]iij_l[n_�qcnb�nb_g,

A_n[cf_A� chCilg[ncih� ih� nb_� [jjli[]b� ni� jl_p_hncha� f[n_� j[sg_hnm*� ch� j[lnc]of[l� qcnb� l_a[lA� ni� mg[ff� [hA�
g_Acog+mct_A�_hn_ljlcm_m*�cm�jlipcA_A�ch�m_]ncih�D/+4,�
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"_ln_fmg[hh� []ncp_fs� ]ig?[nm� ]illojncih,� >m� [� j[lnc]cj[hn� ch� nb_� Rhcn_A� K[ncihm� Dfi?[f� @igj[]n*� nb_�
]igj[hs�cm�]iggcnn_A�ni�n[echa�[�mn[h]_�[a[chmn�[ff�nsj_m�iC�]illojncih*�[giha�inb_l�nbcham,

Scif[ncihm�iC�nb_�Br_]oncp_�"i[lA�DocA_fch_�ih�>hnc+@illojncih�[hA�Fhn_alcns�l_jl_m_hn�[�g[n_lc[f�]igjfc[h]_�
pcif[ncih� ch�[]]ilA[h]_�qcnb� nb_�Br_]oncp_�"i[lA�DocA_fch_� Cil�E[hAfcha�O_jilnm�iC�@igjfc[h]_�Scif[ncihm�
[hA� nb_l_Cil_�gomn�?_� l_jiln_A,�>ff� _gjfis__m�[n�"_ln_fmg[hh�[hA�Dlioj�]igj[hc_m� ch�g[h[a_lc[f� lif_m�
[hA�_gjfis__m�qcnb�mj_]c[f�l_mjihmc?cfcns� Cil�_hmolcha�]igjfc[h]_�?[m_A�ih�nb_cl�lif_�&_gjfis__m�qbi�C[ff�
ohA_l�]_ln[ch�higch[ncih�]lcn_lc[*� m__� fcmn� ch�m_]ncih�D/+/'�[l_� l_kocl_A� ni� l_jiln� pcif[ncihm,� Fh�[AAcncih*�[ff�
inb_l� _gjfis__m� [l_� [fmi� ][ff_A� ih� ni� l_jiln� ]ih]l_n_� chAc][ncihm� il� chcnc[f� momjc]cihm� iC� pcif[ncihm� iC� nbcm�
aocA_fch_,

Qb_� Fhn_alcns� $� @igjfc[h]_� &F$@'� A_j[lng_hn� g[h[a_m� [hA� ]iilAch[n_m� nb_� nl_[ng_hn� iC� ]igjfc[h]_�
pcif[ncihm� &_,a,*� ]illojncih'� [n� Dlioj� f_p_f� [hA� _hmol_m� nb[n� [hs� l_jilnm� iC� pcif[ncihm� [l_� [A_ko[n_fs�
chp_mnca[n_A,�Qb_� F$@�A_j[lng_hn�A_n_lgch_m�qbc]b�?iAs� cm� ]iggcmmcih_A� ni� Colnb_l� chp_mnca[n_�[� l_jiln,�
Qbcm�chp_mnca[ncha�?iAs�cm�nb_h�l_mjihmc?f_�Cil�]f[lcCscha�nb_�]ihn_hn�iC�nb_�]igjfc[h]_�l_jilnm�cn�l_]_cp_m,�

Fh� [AAcncih*� jlcil� ni� ]iggcmmcihcha*� [� ]b_]e� n[e_m� jf[]_� ni� _hmol_� nb[n� hi� ]ihCfc]nm� iC� chn_l_mn� ][h� ?_�
cA_hncCc_A� ch� nb_�?iAs�A_mcah[n_A� Cil� nb_� chp_mnca[ncih,� FC� [h�[jjichn_A�?iAs�b[m�[� ]ihCfc]n� iC� chn_l_mn*� nbcm�
]ihCfc]n�iC� chn_l_mn�gomn�?_�Acm]fim_A�ni� nb_� F$@�A_j[lng_hn,�>m�[�lof_8�>ff� chAcpcAo[fm�qbi�jli]_mm�l_jilnm�
[hA�]f[lcCs� nb_�C[]nm�iC� nb_�][m_�[l_�nl[ch_A�[]]ilAcha�ni�nb_cl�lif_-n[me*�[l_� chA_j_hA_hn�[hA�[l_�?iohA�ni�
m_]l_]s�[hA�cgj[lnc[f�[]ncih,�O_jilnm�[l_�jli]_mm_A�ih�[�][m_+?s+][m_�?[mcm�p�jimmc?fs�ch�]iij_l[ncih�qcnb�
m_p_l[f�A_j[lng_hnm�&_,a,*� Fhn_lh[f�>oAcn*�@igjfc[h]_*�A[n[�Mlin_]ncih*�Cch[h]_*�EO'�p�[hA�[hs�g_[mol_m�
[l_�n[e_h�A_j_hAcha�ih�nb_�mcno[ncih,�Bgjfis__m�[hA�g[h[a_lm�qbi�[l_�il�]iofA�?_�chpifp_A�ch�[�jli]_mm�
nb_gm_fp_m�[l_�hin�[ffiq_A�ni�?_�j[ln�iC�nb_�chp_mnca[ncha�?iAs,

Qb_�Dlioj�]igj[hs�]ih]_lh_A�cm�l_mjihmc?f_�Cil�chnliAo]cha�g_[mol_m�ch�l_mjihm_�ni�cA_hncCc_A�]igjfc[h]_�
pcif[ncihm� &_,a,*� ]illojncih',� >n� nb_� Dlioj� f_p_f*� l_jilnm� l_]_cp_A� ih� g[n_lc[f� ]igjfc[h]_� pcif[ncihm� [l_�
]iggohc][n_A� ?s� nb_� F$@� A_j[lng_hn� Acl_]nfs� ni� nb_�@iljil[n_�@igjfc[h]_�@iggcnn__� &@@@'� ohA_l� nb_�
Br_]oncp_�"i[lA²m�[onbilcns�&m__�DLS+/�p�D/',

Qb_� l_kocl_g_hnm� l_f_p[hn� ni� nb_� [hnc+]illojncih� lcme� [l_[� [l_� ]iggohc][n_A� ch� j[lnc]of[l� nblioab� nb_�
[Cil_g_hncih_A� Br_]oncp_� "i[lA� aocA_fch_m� [hA� ]ihp_s_A� ch� nb_� ]iolm_� iC� p[lciom� g_[mol_m*� mo]b� [m�
chn_lh[f�]iggohc][ncih�g_[mol_m�[hA�]ill_mjihAcha�]igjfc[h]_�nl[chcha*�ch�ilA_l�ni�C[gcfc[lct_�_gjfis__m�
qcnb�nb_�nijc]�iC�[hnc+]illojncih�[hA�ni�l[cm_�nb_cl�[q[l_h_mm�iC�nb_�lcme,�>ff�_gjfis__m�l_]_cp_�nl[chcha�ih�nb_�
"_ln_fmg[hh�@iA_�iC�@ihAo]n,�Qb_�nl[chcha�C[gcfc[lct_m�_gjfis__m�qcnb�nb_�"_ln_fmg[hh�@iA_�iC�@ihAo]n²m�
jlch]cjf_m*� ch]foAcha� jlin_]ncih� [a[chmn� ]illojncih� [hA� ?lc?_ls,� Fh� [AAcncih*� [� m_f_]n� alioj� iC� higch[n_A�
_gjfis__m�[fmi�]igjf_n_m�nb_�³Mlin_]ncih�[a[chmn�@illojncih´�nl[chcha�&m__�fcmn�ch�m_]ncih�D/+/',�Fh�0.02*�60�
j_l]_hn� iC� nb_� /.*001� _gjfis__m� higch[n_A� Aolcha� nb_� l_jilncha� s_[l� ]igjf_n_A� nb_� ihfch_� nl[chcha�
³Mlin_]ncih�[a[chmn�]illojncih,´�Qb_�liff+ion�iC�nbcm�nl[chcha�jlial[g�cm�[h�ihaicha�jli]_mm�nb[n�[cgm�ni�l_[]b�
[ff� higch[n_A� _gjfis__m� [hA� jligin_� [� ]ofnol_� iC� chn_alcns� [hA� nl[hmj[l_h]s,� Qb_� nl[chcha� jlial[g� cm�
l_aof[lfs� ojA[n_A� [hA� _rj[hA_A� ni� [AAl_mm� _g_lacha� lcmem� [hA� ch]l_[m_� _gjfis__� _ha[a_g_hn� ch�
]illojncih�jl_p_hncih,
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"_ln_fmg[hh²m� [g?cncih� qcnb� l_a[lA� ni� [ff� g[n_lc[f� aip_lh[h]_� nijc]m� cm� ]iAcCc_A� il� l_C_l_h]_A� ch� nb_�
"_ln_fmg[hh� @iA_� iC� @ihAo]n*� "_ln_fmg[hh� Pojjfc_l� @iA_m� iC� @ihAo]n*� [hA� p[lciom� Br_]oncp_� "i[lA�
aocA_fch_m� ih� ]iljil[n_� aip_lh[h]_,� Fh� e__jcha� qcnb� cnm� ]ofnol_� iC� ]igjfc[h]_� [hA� cnm� ]iljil[n_� n[la_nm*�
"_ln_fmg[hh�mnlcp_m�ni

v _hmol_� l_mjihmc?f_� ]ihAo]n� ih� nb_� j[ln� iC� nb_� Dlioj� niq[lA� cnm� _gjfis__m*� ?omch_mm� j[lnh_lm*�
aip_lhg_hn�?iAc_m*�mi]c_ns�[hA�nb_�_hpclihg_hn�ch�[AAcncih�ni�]igjfc[h]_�qcnb�f[qm*�chn_lh[f�l_aof[ncihm�
[hA�]ihnl[]no[f�]iggcng_hnm� ni�[picA� f_a[f� lcmem�[hA� nb_cl�]ihm_ko_h]_m� Cil�[ff�j[lnc_m� chpifp_A� ch� nb_�
p[lciom�lcme�[l_[m�ch�nb_�fiha�n_lg9

v jligin_� [� ]iljil[n_� ]ofnol_� ]ihmcmn_hn�qcnb� nb_� ?[mc]� p[fo_m� [hA�jlch]cjf_m� iC�"_ln_fmg[hh�Bmm_hnc[fm�
[hA�nb_�Dlioj²m�]iA_m�iC�]ihAo]n9

v ?ocfA� [hA� _mn[?fcmb� nlomn+?[m_A� l_f[ncihmbcjm� qcnb� nb_� Dlioj²m� qcA_� l[ha_� iC� mn[e_bifA_lm� &_,a,*�
_gjfis__m*� _gjfis__� l_jl_m_hn[ncp_m*� a_hA_l� _ko[fcns� iCCc]_lm� [hA� nb_� l_jl_m_hn[ncp_m� Cil� Acm[?f_A�
_gjfis__m'� [hA� qcnb� nb_� Dlioj%m� ?omch_mm� j[lnh_lm*� nb_� f[nn_l� iC� qbc]b� _rj_]n� ni� ?_� [?f_� ni� l_fs� ih�
"_ln_fmg[hh�[m�[�f_a[ffs�]igjfc[hn�j[lnh_l,

"_ln_fmg[hh� b[m� [� t_li+nif_l[h]_� jifc]s� niq[lA� pcif[ncihm� iC� nb_� f[q*� b[l[mmg_hn*� Acm]lcgch[ncih� [hA�
l_jlcm[fm�[a[chmn�qbcmnf_?fiq_lm,�Qbcm�[jjfc_m�ni�pcif[ncihm�qcnbch�nb_�Dlioj�[m�q_ff�[m�pcif[ncihm�?s�?omch_mm�
j[lnh_lm,�Tcnb�l_a[lA� ni� nb_�[hnc+]illojncih�lcme*�"_ln_fmg[hh�[cgm�ni�jl_p_hn�[hA�A_n_]n�]illojncih�iC�[hs�
echA,

Lp_l[ff� l_mjihmc?cfcns� Cil� A_Cchcha� [hA� _hCil]cha� n[la_nm� l_mnm� jlcg[lcfs� qcnb� nb_� Br_]oncp_� "i[lA,�
>]bc_p_g_hn�iC�A_Cch_A�ai[fm�p�ch�a_h_l[f�[hA�ih�nb_�nijc]�iC�[hnc+]illojncih�p�cm�g_[mol_A�ch�j[lnc]of[l�ih�
nb_�?[mcm�iC�nb_�hog?_l�iC�j[lnc]cj[hnm�ch�nb_�]igjfc[h]_�nl[chcha�]iolm_m�iCC_l_A�[hA�ch�nb_�]ihn_rn�iC�nb_�
l_jilncha� iC� []no[f� il� jin_hnc[f� ]igjfc[h]_+l_f_p[hn� cmmo_m,� Fn� [fmi� chpifp_m� [hs� mo?m_ko_hn� &chn_lh[f'�
chp_mnca[ncihm� ?s� nb_� ]igjfc[h]_� iCCc]_lm� iC� nb_� l_mj_]ncp_�Dlioj� ]igj[hs*� Fhn_alcns� $�@igjfc[h]_� &F$@'�
A_j[lng_hn�[hA-il�Fhn_lh[f�>oAcn�[hA*�ch�nb_�][m_�iC�chp_mnca[ncihm�?s�nb_�[onbilcnc_m-jo?fc]�jlim_]onil,�
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b�BLWV<>PUN�W<PUJPWSL=

A[n[� ih� ]ihpc]ncihm� Cil� pcif[ncihm� iC� ]illojncih� [hA� [hnc+?lc?_ls� f[qm� cm� jlipcA_A� ?s� "_ln_fmg[hh� ][m_�g[h[a_g_hn,�>Cs[*�>ffc[hn*�
>jjfce_*�[hA�Dlioj_�J4�[ff�b[p_� nb_cl�iqh�]igjfc[h]_�g[h[a_g_hn�msmn_gm�[hA�g[e_� nb_cl�A[n[�[p[cf[?f_� Cil�Dlioj� l_jilncha� ch�
[]]ilA[h]_�qcnb�nb_�"_ln_fmg[hh�A_Cchcncih,�Qb_�A[n[�[l_�ch]foA_A�ch�nb_�g_nlc]m�jl_m_hn_A�?_fiq,

Ki�_mncg[n_m�q_l_�g[A_�qb_h�nb_�g_nlc]m�iC�m_]ncih�D/+2�q_l_�l_]ilA_A,

Fh�0.02*� nb_l_�q_l_�hi�]ihpc]ncihm� Cil� pcif[ncihm�iC� ]illojncih�[hA�[hnc+?lc?_ls� f[qm*�[hA�]ihm_ko_hnfs�hi�
Cch_m�q_l_�j[cA,
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b�BLWV<>PUN�W<PUJPWSL=

>]]ilAcha�ni�nb_�Br_]oncp_�"i[lA�aocA_fch_*�"_ln_fmg[hh�Ai_m�hin�j_lgcn�Aih[ncihm�ni*�g_g?_lmbcjm�il�mjihmilmbcjm�iC�jifcnc]c[hm�il�
jifcnc][f� j[lnc_m,� @igjfc[h]_� qcnb� nb_� Br_]oncp_� "i[lA� aocA_fch_� cm� ]ihCclg_A� ?s� fi][f� g[h[a_g_hn� qcnb� [� mcah_A� A_]f[l[ncih� iC�
chn_alcns,

Ki�_mncg[n_m�q_l_�g[A_�qb_h�nb_�g_nlc]m�iC�m_]ncih�D/+3�q_l_�l_]ilA_A,
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"_ln_fmg[hh�_ha[a_m�ch�[h�ij_h�Ac[fiao_�qcnb�jifcnc][f*�?omch_mm�[hA�]cpcf�mi]c_ns�mn[e_bifA_lm,�Qb_�gimn�
cgjiln[hn� ai[fm� ch]foA_� l_mj_]ncha� [hA� jlin_]ncha� chn_ff_]no[f� jlij_lns*� Cl__Aig� [hA� chA_j_hA_h]_� iC� nb_�
g_Ac[*�nb_�jlijilncih[n_�l_aof[ncih�iC�Q_]b�$�A[n[*�[hA�]ofnol[f�[hA�diolh[fcmnc]�Acp_lmcns,

"_ln_fmg[hh²m�jo?fc]�[CC[clm�iCCc]_lm�al[hn�jifcnc][f�A_]cmcih+g[e_lm�[]]_mm� ni�_rj_ln� chn_lfi]onilm� Clig� nb_�
Dlioj�[hA�]ihp_s�jimcncihm�[hA� C[]nm�[fiha�qcnb� Colnb_l� chCilg[ncih,�@iggih�jimcncihm�[l_�A_p_fij_A� ch�
chn_lh[f�qilecha�aliojm�[hA�nblioab�[mmi]c[ncihm,�Fh�[AAcncih�ni�nb_cl�lif_�[m�_rj_lnm�ih�p[lciom�nijc]m�[hA�[�
Acm]ommcih�jf[nCilg*�nb_�l_jl_m_hn[ncp_�?iAc_m�ch�"lomm_fm�[hA�"_lfch�[hA�nb_�jo?fc]�[CC[clm�iCCc]_lm�Clig�nb_�
Acpcmcihm� chnliAo]_� jifcnc][f� A_]cmcih+g[e_lm� ni� "_ln_fmg[hh²m� p[lciom� ?omch_mm� giA_fm� ch� nb_� g_Ac[*�
m_lpc]_m�[hA�_Ao][ncih�m_]nilm,�Qbcm�[fmi� ch]foA_m� nb_�jl_m_hn[ncih�iC� nb_�Dlioj²m�Acacn[f� ?omch_mm_m�[hA�
]ofnol[f�[]ncpcnc_m,�"_ln_fmg[hh�PB�$�@i,�HD[>�cm�l_acmn_l_A�ch�nb_�Bolij_[h�Rhcih�Ql[hmj[l_h]s�O_acmn_l�
ohA_l� nb_� FA� hog?_l� 04/.12644.6+2� [hA� b[m� mcah_A� nb_� l_acmn_l²m� ]iA_� iC� ]ihAo]n,� Fh� [AAcncih*�
"_ln_fmg[hh�PB�$�@i,�HD[>�cm�_hn_l_A�ch�nb_�D_lg[h�"ohA_mn[a�Ii??scha�O_acmn_l,�Qb_�l_acmn_l�hog?_l�cm�
O..0../,�

"_ln_fmg[hh�Ai_m�hin�g[e_�Aih[ncihm�ni*�mjihmil�il�]ih]foA_�g_g?_lmbcjm�qcnb�jifcnc]c[hm*�jifcnc][f�j[lnc_m�
il�ila[hct[ncihm�[CCcfc[n_A�ni�jifcnc][f�j[lnc_m�ch�[]]ilA[h]_�qcnb�nb_�Br_]oncp_�"i[lA�DocA_fch_�ih�Aih[ncihm*�
Pjihmilmbcjm� [hA�J_g?_lmbcjm� m_n� ion� ch� m_]ncih�D/+/,�Kil� Ai_m� cn� mojjiln� ila[hct[ncihm� il� chmncnoncihm�
qbim_�?[mc]�mn[h]_m�]ihCfc]n�qcnb�nb_�fc?_l[f+A_gi]l[nc]�?[mc]�ilA_l�il�qbc]b�j_lgcn�il� cgjfs�Acm]lcgch[ncih�
[a[chmn�j_ijf_,�

Fh� 0.02*� hi� h_q�g_g?_lm�q_l_� [jjichn_A� ni� nb_� [Agchcmnl[ncp_*�g[h[a_g_hn� [hA� moj_lpcmils� ?iAc_m� iC�
"_ln_fmg[hh�qbi�b_fA�]igj[l[?f_�jimcncihm�ch�jo?fc]�[Agchcmnl[ncih�&ch]foAcha�l_aof[nils�[onbilcnc_m'�ch�nb_�
nqi�jl_pciom�s_[lm,
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b�BLWV<>PUN�W<PUJPWSL=

Pn[hA[lA�j[sg_hn�jl[]nc]_m�[l_�_r_l]cm_A�ch�nb_�Cilg�iC�lis[fns�[al__g_hnm*�[m�nb_m_�[l_�f[la_fs�A_n_lgch_A�?s�[Ap[h]_�j[sg_hnm�ni�
[lncmnm� [hA� [onbilm� qcnbch� nb_� m]ij_� iC� [� mn[hA[lAct_A� jli]_mm,� @ill_mjihAcha� lis[fns� [al__g_hnm� ]ih]_lh� nb_� Acpcmcihm� M_haoch�
O[hAig�Eiom_�[hA�"JD�ch�j[lnc]of[l,

"_ln_fmg[hh�[fmi�[h[fst_A�cnm�j[sg_hn�]ihAo]n�niq[lA�mojjfc_lm�Cil�mojjfc_l�chpic]_m�j[cA�[hA�chpic]_A�ch�nb_�j_lciA�Clig�L]ni?_l�/*�
0.01*�ni�P_jn_g?_l�1.*�0.02*�ih�nb_�?[mcm�iC�[�l_jl_m_hn[ncp_�mjin�]b_]e,�Qb_l_�[l_�hi�ohcCilg�mn[hA[lA�j[sg_hn�n_lgm�ch�jf[]_�Cil�
nb_m_�?omch_mm�l_f[ncihmbcjm,�Qb_�?omch_mm�l_f[ncihmbcjm�[h[fst_A�]ip_l�nl[A_�j[s[?f_m�&_r]foAcha�fc[?cfcnc_m�Clig�lis[fns�[al__g_hnm',

>n� M_haoch� O[hAig�Eiom_*� [onbilm� a_h_l[ffs� l_]_cp_� [Ap[h]_� j[sg_hnm� ch� []]ilA[h]_� qcnb� h_ainc[n_A�
n_lgm*�qbc]b�[l_�g[A_� ch� nbl__� ni� Ciol� nl[h]b_m,�Lh]_� nb_�?iie�b[m�?__h�jo?fcmb_A*� nb_�[onbilm� l_]_cp_�
lis[fnc_m�nb[n�[l_�chcnc[ffs�iCCm_n�[a[chmn�nb_�[Ap[h]_�j[sg_hnm,�M[sg_hnm�[l_�g[A_�[n�l_aof[l�[al__A+ojih�
lis[fns�j[sg_hn�chn_lp[fm,�

>n�"JD*�[Ap[h]_�j[sg_hnm�ih� nb_� lis[fnc_m� ni�?_�Acmnlc?on_A� ch� mo?m_ko_hn� j_lciAm�[l_� mncjof[n_A� ch� nb_�
]ihnl[]n,� Lh]_� nb_� [Ap[h]_� j[sg_hnm� b[p_� ?__h� j[cA*� nb_� lis[fnc_m� [l_� iCCm_n� [a[chmn� nb_� [Ap[h]_�
j[sg_hnm,�>m�miih�[m�nb_�[Ap[h]_�j[sg_hn�[giohn�b[m�?__h�Coffs�m_nnf_A*� nb_�lis[fns�j[sg_hnm�[l_�j[cA�
ion�[n�nb_�mncjof[n_A�lis[fns�j[sg_hn�chn_lp[fm,�

Ao_�ni�nb_�b_n_lia_h_cns�iC�nb_�"_ln_fmg[hh�Dlioj*�"_ln_fmg[hh�b[m�h_cnb_l�[�Dlioj+qcA_�j[sg_hn�jifc]s�
hil� Dlioj+qcA_� mn[hA[lA� j[sg_hn� n_lgm� ch� jf[]_� Cil� mojjfc_lm,� Ii][f� g[h[a_g_hn� [l_� l_mjihmc?f_� Cil�
A_n_lgchcha� nb_� chAcpcAo[f� j[sg_hn� n_lgm� qcnb� mojjfc_lm,� Qbcm� [fmi� [jjfc_m� ni� mg[ff� [hA� g_Acog+mct_A�
mojjfc_lm,�Cil� nbcm�l_[mih*� nb_�j[sg_hn� n_lgm�[al__A�qcnb�mojjfc_lm�q_l_�[h[fst_A�?[m_A�ih�nb_�j[sg_hn�
n_lgm�Cil�nb_�chpic]_m�cmmo_A�[hA�j[cA�[m�Ai]og_hn_A�ch�nb_�[h[fsmcm�j_lciA,
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"_ln_fmg[hh²m�[h[fsmcm�l_p_[f_A�nb_�Ciffiqcha�j[sg_hn�n_lgm�[hA�?_b[pcil�[al__A�qcnb�nb_�mojjfc_lm8

M[sg_hn�n_lgm�&j_l]_hn[a_�iC�chpic]_m' M[sg_hn�?_b[pcil�&[p_l[a_�hi,�iC�A[sm'

.p1.�A[sm 1/p4.�A[sm <4.�A[sm
64 // 1 06

Qb_�g[dilcns�&64�j_l]_hn'�iC�chpic]_m�b[A�j[sg_hn�n_lgm�?_nq__h�.�[hA�1.�A[sm,�Qb_�[p_l[a_�ncg_�n[e_h�ni�
m_nnf_� [h� chpic]_�q[m� 06� A[sm,�M[sg_hnm�g[s�?_� A_f[s_A� ch� ilA_l� ni� m__e� ]f[lcCc][ncih� ch� nb_�gofnc+mn[a_�
chpic]_�[jjlip[f�jli]_mm�[hA�[m�nb_�l_mofn�iC�hih+A[cfs*�Ccr_A+A[n_�j[sg_hn�lohm,�Fh�0.02*�nb_�"_ln_fmg[hh�
Dlioj�q[m�hin�chpifp_A�ch�[hs�j_hAcha�f[qmocnm�Cil�f[n_�j[sg_hn,
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"_ln_fmg[hh� l_]iahct_m� cnm� l_mjihmc?cfcns� ch� nb_� ]l_[ncih� [hA� Acmnlc?oncih� iC� ]ihn_hn� [hA� cm� ]iggcnn_A� ni�
_hmolcha� ]l_[ncp_-diolh[fcmnc]� chA_j_hA_h]_� $� Cl__Aig� iC� _rjl_mmcih� ch� cnm� ]ihn_hn� ?omch_mm_m,� Qb_�
l_mjihmc?f_�om_�iC�[lncCc]c[f�chn_ffca_h]_�[m�q_ff�[m�nb_�jlin_]ncih�iC�A[n[�[hA�chn_ff_]no[f�jlij_lns�[l_�bcab�ih�
nb_�Dlioj²m�[a_hA[,�"_ln_fmg[hh�g[e_m�[�]ihnlc?oncih�ni�l_Ao]cha�[hA�gcnca[ncha�nb_�h_a[ncp_�cgj[]nm�[hA�
lcmem�iC�cnm�[]ncihm�[hA�ni�jligincha�jimcncp_�cgj[]nm�[hA�ijjilnohcnc_m,�

No[hncn[ncp_� n[la_nm� [hA�g_nlc]m� ?[m_A� ih� nb_�JAO+Q� &Jchcgog�Acm]fimol_�O_kocl_g_hnm� +�Q[la_nm'� [hA�
JAO+J�&Jchcgog�Acm]fimol_�O_kocl_g_hnm� +�J_nlc]m'�[l_�hin�Acm]fim_A� Cil� nb_m_�_hncns+mj_]cCc]� nijc]m�[m�
"_ln_fmg[hh� Ai_m� hin� ]ihmcA_l� nb_� A[n[� ih� nb_m_� nijc]m� ni� ?_� moCCc]c_hnfs� ]f[mmcCc_A*� ]igjf_n_� [hA�
g_[mol[?f_,

!��&� .NMRDMR�PD5ONM5HAHKHRW

Qb_� Ciffiqcha� n[?f_� mbiqm� nb_� g[n_lc[f� cgj[]nm*� lcmem� [hA� ijjilnohcnc_m� &³FOLm´'� l_f[n_A� ni� nb_� nijc]� iC�
]ihn_hn� l_mjihmc?cfcns� nb[n�b[p_�?__h� cA_hncCc_A�[m�j[ln�iC� nb_�Aio?f_�g[n_lc[fcns�[mm_mmg_hn,�"_ln_fmg[hh�
[AAl_mm_m� cnm� g[n_lc[f� FOLm� nblioab� p[lciom� jifc]c_m*� _ha[a_g_hn� jli]_Aol_m� [hA� []ncihm,� Qb_s� [l_�
A_m]lc?_A�ch�nb_�m_]ncih�³Fgj[]n*�lcme�[hA�ijjilnohcns�g[h[a_g_hn´�iC�nbcm�]b[jn_l,

 G>K<OGR�OSVGI>Y��<OY5Y�GTJ�UVVU<>?TO>OKY

Qijc]-Po?+nijc] Po?+mo?+
nijc]

A_m]lcjncih�iC�nb_�FOLm @b[l[]n_lct[ncih�
iC�nb_�FOLm

Ii][fct[ncih�iC�nb_�
FOLm

Qcg_�bilctih�
iC�nb_�FOLm

4VU>LU>�
<L=WVU=PIPSP>C

O_mjihmc?cfcns�Cil�]ihn_hn�ch]foA_m�nb_�chn_hncih�ni�n[e_�
chni�[]]iohn�cgj[]nm�ih�p[lciom�mn[e_bifA_lm�[mmi]c[n_A�
qcnb�nb_�]l_[ncih�[hA�Acmnlc?oncih�iC�]ihn_hn,�"s�jlipcAcha�
_hn_ln[chg_hn*�_Ao][ncih�[hA�l_jilncha*�"_ln_fmg[hh²m�
]ihn_hn+l_f[n_A�Acpcmcihm�g[e_�[�jimcncp_�]ihnlc?oncih�ni�
mi]c_ns�?s�jligincha�ohA_lmn[hAcha�[hA�nif_l[h]_*�[hA�
ojbifAcha�nb_�lcabnm�[hA�chn_l_mnm�iC�pofh_l[?f_�aliojm*�ch�
j[lnc]of[l�]bcfAl_h�[hA�sioha�j_ijf_,�

Fgj[]n
Mimcncp_
>]no[f�[hA�
jin_hnc[f

Lqh�ij_l[ncihm*�
Aiqhmnl_[g�p[fo_�
]b[ch

Pbiln*�g_Acog�
[hA�fiha�n_lg

>�f[]e�iC�l_mjihmc?cfcns�ch�nb_�]l_[ncih�[hA�Acmnlc?oncih�iC�
]ihn_hn�][h�f_[A�ni�AcmchCilg[ncih�[hA�nb_�Acm]lcgch[ncih�
iC�pofh_l[?f_�aliojm�p�]ig?ch_A�qcnb�h_a[ncp_�cgj[]nm�
ih�nb_�g_hn[f�q_ff+?_cha�iC�nb_�[CC_]n_A�chAcpcAo[fm�[hA�
mi]c_ns�[m�[�qbif_,�"s�ch]iljil[ncha�j_ijf_�iC�AcCC_l_hn�
]ofnol_m*�mi]c[f�?[]ealiohAm*�[a_m�[hA�a_hA_lm�chni�
"_ln_fmg[hh�]ihn_hn*�mo]b�[m�n_f_pcmcih�mbiqm*�?iiem*�
gomc]�[hA�_Ao][ncih�g[n_lc[f�nb_�Dlioj�[picAm�nb_�
h_a[ncp_�cgj[]nm�g_hncih_A,

Fgj[]n
K_a[ncp_
>]no[f�[hA�
jin_hnc[f

Fgj[]nm*�lcme�[hA�ijjilnohcns�g[h[a_g_hn

@ihn_hn� l_mjihmc?cfcns� [n� "_ln_fmg[hh� g_[hm� l_Cf_]ncha� ih� nb_� l_j_l]ommcihm� iC� ]ihn_hn� ]l_[ncih� [hA�
Acmnlc?oncih�ni�jlin_]n�nb_�lcabnm�[hA�chn_l_mnm�iC�g_Ac[+om_lm*�]omnig_lm�[hA�nbclA�j[lnc_m�[m�C[l�[m�jimmc?f_,�
Lp_llcAcha�jlch]cjf_m�[hA�aocA_fch_m�iC�g_Ac[�_nbc]m�[l_�m_n�?s�h[ncih[f�[hA�chn_lh[ncih[f�f[qm�aip_lhcha�nb_�
jl_mm*� ?li[A][mncha� [hA� gofncg_Ac[,� Qb_m_� [l_� ]igjf_g_hn_A� ?s� pifohn[ls� ]iggcng_hnm� ni� _rn_lh[f�
aocA_fch_m� mo]b� [m� nb_� _nbc]m� ]iA_m� iC� h[ncih[f� jl_mm� ]ioh]cfm� [hA�qcnbch� nb_�Dlioj� ?s� nb_�"_ln_fmg[hh�
@iA_�iC�@ihAo]n�[hA�nb_�OQI�Dlioj�K_qmliig�DocA_fch_,�Qb_�"_ln_fmg[hh�@iA_�iC�@ihAo]n�_hmblch_m�nb_�
Aons�ni�l_mj_]n�j_ijf_²m�jlcp[]s�[hA�ni�nl_[n�chCilg[ncih*�ijchcihm�[hA�cg[a_m�]ill_]nfs�[hA�l_mjihmc?fs,�Fh�
[AAcncih*� nb_� OQI� Dlioj� K_qmliig� DocA_fch_� ]ihn[chm� aocAcha� jlch]cjf_m� ih� C[cl� [hA� cgj[lnc[f� l_jilncha*�
l_mjihmc?f_� ]ihAo]n*� _gjfischa� l_mnl[chn�qb_h� l_jilncha� ih� pcif_h]_� [hA� pc]ncgm*� m_hmcncp_fs� b[hAfcha� nb_�
j_lmih[f�lcabnm�iC�gchilm*�ih�hin�mn[acha�l_[fcns*�[hA�[Aijncha�[�][onciom�[hA�]lcnc][f�gchAm_n� niq[lA�h_qm�
Clig� nbclA�j[lnc_m,�OQI�Dlioj²m�@b[clg[h�iC�@iljil[n_�O_mjihmc?cfcns�?_[lm�ofncg[n_� l_mjihmc?cfcns� Cil� nbcm�
aocA_fch_�[hA�cn�m_lp_m�[m�[�l_C_l_h]_�Cil�nb_�_p_lsA[s�qile�[hA�g[h[a_g_hn�iC�]igjf_r�mcno[ncihm�nb[n�nb_�
_Acnilm�[n�OQI�Dlioj�iCn_h�_h]iohn_l,�
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>m�[�l_mofn*�nb_�Dlioj�_rj_]nm�][l_Cof�l_m_[l]b*�bcab+ko[fcns�l_jilncha�[hA�nl[hmj[l_h]s�ch�nb_�][m_�iC�_llilm�
p� qbc]b� cm� gil_� cgjiln[hn� hiq� nb[h� _p_l� ch� nb_� C[]_� iC� ihfch_� AcmchCilg[ncih� &³C[e_� h_qm´'� [hA� [lncCc]c[f�
chn_ffca_h]_,�>ff�nbim_�chpifp_A�ch�nb_�]l_[ncih�iC�]ihn_hn�b[p_�[�diolh[fcmnc]*�_nbc][f�[hA�mi]c[f�l_mjihmc?cfcns,�
@limm+Acpcmcih[f�p_lcCc][ncih�n_[gm�jlipcA_�nb_cl�_rj_lncm_�ch�Acm]_lhcha�?_nq__h�[onb_hnc]�[hA�g[hcjof[n_A�
jbinim�[hA�pcA_im*�il�nbim_�n[e_h�ion�iC�]ihn_rn,�Colnb_lgil_*�nb_�nijc]�iC�]ihn_hn�l_mjihmc?cfcns�cm�[h]bil_A�
ch� p[lciom�q[sm� ch� nb_� ]iljil[n_� Acpcmcihm*� ]igj[hc_m� [hA� _Acnilc[f� A_j[lng_hnm,� Cil� _r[gjf_*� nb_�gomc]�
]igj[hs� "JD� b[m� _mn[?fcmb_A� mnlo]nol_A� jli]_mm_m� ni� jl_m_lp_� [hA� jlin_]n� [lncmnc]� Cl__Aig,� @f_[l�
l_kocl_g_hnm*� ch]foAcha� [� Ao[f� ]ihnlif� jlch]cjf_*� b_fj� aocA_� _gjfis__m� ch� nb_� _p_hn� iC� oh]_ln[chnc_m�qb_h�
qilecha� qcnb� ][n[fiam� [hA� [lncmnm,� Qb_� Acpcmcih[f� @iljil[n_� O_mjihmc?cfcns� A_j[lng_hn� [fmi� ][l_Coffs�
_r[gch_m� ]ihnlip_lmc[f� ]ihn_hn� [hA� g[e_m� l_]igg_hA[ncihm,� Qb_� a_h_l[ncp_� >F� niif� ³P[C_PiohAm´�
A_p_fij_A�?s�"JD�[mmcmnm�qcnb� nb_m_�]b_]em�?s�koc]efs�[h[fstcha� f[la_�pifog_m�iC�]ihn_hn�[hA�jlipcAcha�
chcnc[f� [mm_mmg_hnm� mi� nb[n� _rj_lnm� ][h� chcnc[n_� gil_� _rn_hmcp_� ]b_]em� iC� fslc]m� [m� l_kocl_A,� >m� [� lof_*�
"_ln_fmg[hh�[Ab_l_m� ni� nb_� ³BAcnil+ch+@bc_C�Mlch]cjf_´*�[]]ilAcha� ni�qbc]b� l_mjihmc?cfcns� Cil�g_Ac[�]ihn_hn�
fc_m� mif_fs� qcnb� nb_� g[h[a_lm� ch� nb_� _Acnilc[f� n_[gm� [hA� ]l_[ncp_� A_j[lng_hnm,� Fh� [AAcncih*� "_ln_fmg[hh�
[Ab_l_m�ni�nb_�aocA_fch_m�ch�jf[]_�l_a[lAcha�m_j[l[ncha�[Ap_lncmcha�Clig�_Acnilc[f�]ihn_hn,

>m�mn[n_A�ch�nb_�"_ln_fmg[hh�@iA_�iC�@ihAo]n*�"_ln_fmg[hh�[nn[]b_m�al_[n�cgjiln[h]_�ni�nb_�jlin_]ncih�iC�
]bcfAl_h� [hA� sioha� j_ijf_� ch� nb_� ]l_[ncih� [hA� Acmnlc?oncih� iC� cnm� ]ihn_hn,� Fh� nb_� [l_[� iC� sionb� g_Ac[�
jlin_]ncih*�]ihn_hn�cm�gihcnil_A�ch�[]]ilA[h]_�qcnb�AcCC_l_hn�l_mnlc]ncihm�Cil�_[]b�g_Acog�[hA�l_acih�ni�m__�cC�
cn�]iofA�[Ap_lm_fs�[CC_]n�nb_�A_p_fijg_hn�iC�]bcfAl_h�il�sioha�j_ijf_,�FC�nb_l_�[l_�chAc][ncihm�iC�mo]b*�p[lciom�
l_mnlc]ncihm�]ig_�chni�Cil]_*�mo]b�[m�?li[A][mncha�ncg_�l_mnlc]ncihm�il�]ihn_hn�[hA-il�jliAo]n�f[?_fm,�Qblioab�
pifohn[ls� f[?_fcha�msmn_gm*�"_ln_fmg[hh�]iljil[n_�Acpcmcihm�[hA�Dlioj�]igj[hc_m�mig_ncg_m�ai�?_sihA�
nb_�_rcmncha�BR�[hA�h[ncih[f�l_aof[ncihm*�j[lnc]of[lfs� ch�nb_�[l_[�iC�[oAcipcmo[f�g_Ac[,�Fh�[AAcncih*�nb_s�[l_�
]ihnchoiomfs�[]ncp_�ch�]bcfA�[hA�sionb�g_Ac[�jlin_]ncih�ila[hct[ncihm,

Fh� 0.02*� hog_liom� mj_]c[f� jlial[gm� [hA� h_q� Cilg[nm� ch� nb_� g[a[tch_� jlial[gm� iC� OQI� A_onm]bf[hA�
C_[nol_A� nb_� nijc]� iC� momn[ch[?cfcns,� Fh� cnm� nbclA� ³Acp_lmcns�T__e´*�OQI�A_onm]bf[hA� Ci]om_A� ih� nb_� nijc]� iC�
a_h_l[ncihm�ch�cnm�]ihn_hn�iCC_lcham�[m�j[ln�iC�cnm�³Acp_lmcns�@ihh_]nm´�chcnc[ncp_,�Qb_�ai[f�q[m�ni�?ocfA�?lcAa_m�
?_nq__h� j_ijf_� iC� AcCC_l_hn� [a_m� [hA� ni� ip_l]ig_� jl_doAc]_m,� >m� [� jlid_]n� j[lnh_l� ni� nb_� h[ncihqcA_�
!Rm_Qb_K_qm�g_Ac[�chcnc[ncp_*�OQI�A_onm]bf[hA�[fmi�Al_q�[nn_hncih�ni�nb_�cgjiln[h]_�iC�nlomnqilnbs�h_qm�
ch� fcabn� iC� sioha� j_ijf_²m� mi]c[f� g_Ac[� om[a_� j[nn_lhm,� "JD� ila[hct_A� [� ]l_[ncp_� [hA� ]ofnol[f� C_mncp[f�
mbiq][mcha�[hA�loh�?s�?f[]e�[lncmnm�ch�D_lg[hs,�³Qb_�K_q�"f[]e´�?lioabn�nia_nb_l�]l_[ncp_m�Clig�nb_�qilfAm�
iC� fcn_l[nol_*�gomc]*�[ln�[hA� C[mbcih,�Qb_�ai[f�iC� nb_� C_mncp[f�q[m� ni�jlipcA_�[�jf[nCilg� Cil�_r]b[ha_m�[hA�
chmjcl[ncih,�Fh�[AAcncih*�nb_�"_ln_fmg[hh�@ihn_hn�>ffc[h]_�f[oh]b_A�nb_�h_q�]limm+g_Ac[�ijncgcmg�chcnc[ncp_�
³J_ch�DlohA� Cml� Wop_lmc]bn´� &³Js� l_[mih� Cil� ]ihCcA_h]_´'�qcnb� nb_� ai[f� iC� jligincha� mi]c[f� ]ib_mcih� [hA�
]iij_l[ncih*�[hA�_ha[acha�jimcncp_fs�qcnb�cmmo_m�mo]b�[m�A_gi]l[]s*�Acp_lmcns*�domnc]_�[hA�[hnc+l[]cmg,�Qb_�
]l_[ncp_�]igj[hc_m�iC�"_ln_fmg[hh�p�OQI�A_onm]bf[hA*�OQI�O[Aci�A_onm]bf[hA*�RC>*�nb_�jo?fcmbcha�alioj�
M_haoch�O[hAig�Eiom_*�"JD*�[hA�nb_�mnoAci�[hA�n[f_hn�[a_h]s�T_�>l_�Bl[�p� cgjf_g_hn_A� nb_� chcnc[ncp_�
qcnb� p[lciom� ]ihn_hn� ih� nb_cl� jf[nCilgm� [hA� ]b[hh_fm� &_,a,*� ih�QS�[hA� l[Aci*� ih� mi]c[f�g_Ac[*� Acacn[ffs*� ch�
jiA][mnm�[hA�qcnb�p[lciom�_p_hnm',
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Qb_� Ciffiqcha� n[?f_� mbiqm� nb_� g[n_lc[f� cgj[]nm*� lcmem� [hA� ijjilnohcnc_m� &³FOLm´'� l_f[n_A� ni� nb_� nijc]� iC�
]l_[ncp_-diolh[fcmnc]� chA_j_hA_h]_�$�Cl__Aig�iC�_rjl_mmcih�nb[n�b[p_�?__h� cA_hncCc_A�[m�j[ln�iC� nb_�Aio?f_�
g[n_lc[fcns� [mm_mmg_hn,� "_ln_fmg[hh� [AAl_mm_m� cnm� g[n_lc[f� FOLm� nblioab� p[lciom� jifc]c_m*� _ha[a_g_hn�
jli]_Aol_m�[hA�[]ncihm,�Qb_s�[l_�A_m]lc?_A�ch�nb_�m_]ncih�³Fgj[]n*�lcme�[hA�ijjilnohcns�g[h[a_g_hn´�iC�nbcm�
]b[jn_l,

 G>K<OGR�OSVGI>Y��<OY5Y�GTJ�UVVU<>?TO>OKY

Qijc]-Po?+nijc] Po?+mo?+
nijc]

A_m]lcjncih�iC�nb_�FOLm @b[l[]n_lct[ncih�
iC�nb_�FOLm

Ii][fct[ncih�iC�nb_�
FOLm

Qcg_�bilctih�
iC�nb_�FOLm

4<LH>P@L&�
4V?<UHSP=>PJ�
PUKLWLUKLUJL�
��M<LLKVT�VM�
LBW<L==PVU

Cl__�[hA�]lcnc][f�nbchecha�[m�q_ff�[m�nb_�mb[lcha�iC�
AcCC_l_hn�ijchcihm�[l_�jl_l_kocmcn_m�Cil�[�A_gi]l[nc]�
mi]c_ns�[hA�_rjl_mmcha�]l_[ncpcns,�"_ln_fmg[hh�mn[hAm�Cil�
_Acnilc[f�[hA�diolh[fcmnc]�chA_j_hA_h]_�ch�cnm�]ihn_hn�
?omch_mm_m*�[m�q_ff�[m�Cil�Cl__Aig�iC�nb_�jl_mm�[hA�
[lncmnc]�fc]_hm_,�Bhmblch_A�ch�nb_�"_ln_fmg[hh�@iA_�iC�
@ihAo]n*�nb_m_�jlch]cjf_m�j_lgcn�nb_�_rjl_mmcih�iC�[�qcA_�
l[ha_�iC�j_lmj_]ncp_m�[hA�cA_[m,�Qb_s�]ihnlc?on_�ni�nb_�
jligincih�iC�[�jfol[fcmnc]�g_Ac[�f[hAm][j_�nb[n�l_Cf_]nm�
nb_�Acp_lmcns�iC�mi]c_ns,

Fgj[]n
Mimcncp_
>]no[f�[hA�
jin_hnc[f

Lqh�ij_l[ncihm*�
Aiqhmnl_[g�p[fo_�
]b[ch

Pbiln*�g_Acog�
[hA�fiha�n_lg

Fh�n_lgm�iC�cnm�]ihn_hn�?omch_mm*�"_ln_fmg[hh�cm�C[]cha�
g[dil�h_q�]b[ff_ha_m�ch�nb_�C[]_�iC�]b[hacha�jifcnc][f*�
mi]c[f�[hA�]ofnol[f�j[l[g_n_lm�p�Clig�][h]_f�]ofnol_�[hA�
nb_�?[hhcha�iC�?iiem�ni�nb_�nbl_[n�jim_A�ni�chn_ff_]no[f�
jlij_lns�?s�[lncCc]c[f�chn_ffca_h]_,�>ff�iC�nbcm�][h�b[p_�[�
h_a[ncp_�cgj[]n�ih�nb_�]ijslcabnm�iC�]l_[nilm�[hA�ih�nb_�
]lcnc][f�Cilgcha�iC�ijchcihm�[hA�]i+A_n_lgch[ncih�ch�[�
A_gi]l[]s,

Fgj[]n
K_a[ncp_
>]no[f�[hA�
jin_hnc[f

Fgj[]n*�lcme�[hA�ijjilnohcns�g[h[a_g_hn

"_ln_fmg[hh� mn[hAm� Cil� _Acnilc[f� [hA� diolh[fcmnc]� chA_j_hA_h]_� ch� cnm� ]ihn_hn� ?omch_mm_m*� [m� q_ff� [m� Cil�
Cl__Aig� iC� nb_� jl_mm� [hA� [lncmnc]� fc]_hm_,� Qb_�Dlioj� jo?fcmb_m� [� qcA_� p[lc_ns� iC� ijchcihm� [hA� jimcncihm,�
"_ln_fmg[hh� [cgm� ni� _hmol_� nbcm� ]l_[ncp_-diolh[fcmnc]� chA_j_hA_h]_� ch� nqi� Acl_]ncihm,� FhmcA_� nb_�Dlioj*� cn�
g_[hm� nb[n� nb_�Dlioj�Ai_m�hin�[nn_gjn� ni� chCfo_h]_� nb_�A_]cmcihm�iC�[lncmnm*�[onbilm*�_Acnilm�[hA�jlial[g�
g[h[a_lm*�il�ni�l_mnlc]n�nb_cl�Cl__Aig,�Qi�nb_�ionmcA_*�nbcm�g_[hm�nb[n�?inb�]ihn_hn�g[h[a_lm�[hA�]igj[hs�
g[h[a_lm�]igjfs�qcnb�_rcmncha�f[qm�l_a[lAcha�nb_�m_j[l[ncih�iC�_Acnilc[f�]ihn_hn�[hA�]igg_l]c[f�[Ap_lncmcha�
[hA�Ai�hin�][jcnof[n_�ni�jifcnc][f�il�_]ihigc]�chCfo_h]_�ch�nb_cl�]ip_l[a_,�Fh�[]]ilA[h]_�qcnb�nb_�"_ln_fmg[hh�
³BAcnil+ch+@bc_C� Mlch]cjf_*´� _Acnilc[f� A_]cmcihm� [l_� nb_� mif_� l_mjihmc?cfcns� iC� nb_� ]ihn_hn� g[h[a_lm,� Qb_�
aocA_fch_m�fcmn_A�ch�m_]ncihm�P2+/�[hA�RK+/�&"_ln_fmg[hh�@iA_m�iC�@ihAo]n�[hA�nb_�OQI�Dlioj�K_qmliig�
DocA_fch_'�[fmi�]ihn[ch�lof_m�ih�nb_�nijc]�iC�]l_[ncp_-diolh[fcmnc]�chA_j_hA_h]_�$�Cl__Aig�iC�_rjl_mmcih,

O_jl_m_hn[ncp_m�Clig�"_ln_fmg[hh²m�]iljil[n_�]ihn_hn�Acpcmcihm�p�OQI�Dlioj*�M_haoch�O[hAig�Eiom_�[hA�
"JD�p�]iff[?il[n_� ch� nb_�]ihn_rn�iC� nb_� ³Cl__Aig�iC� nb_�Ml_mm´�]limm+Acpcmcih[f�qilecha�alioj� ni�Acm]omm�
cmmo_m�l_f[ncha�ni�nbcm�nijc]�[hA�ni�mb[l_�chCilg[ncih*�]oll_hn�]b[ff_ha_m�[hA�?_mn�jl[]nc]_m,�

Lh_�iC�nb_�gimn�cgjiln[hn�g_[mol_m�chnliAo]_A�ch�0.02�q[m�nb_�f[oh]b�iC�nb_�h_q�"_ln_fmg[hh�@l_[ncpcns�
Mlch]cjf_m�[Aijn_A�?s�nb_�Br_]oncp_�"i[lA8�³Bgjiq_l�Cl__Aig�iC�_rjl_mmcih9�@b[gjcih�Acp_lmcns9�O_mj_]n�
nb_�j[mn*�jlipcA_�nb_�]ihn_rn9�M[om_*�l_Cf_]n*�l_mjihA9�>F8�Pn[ln�qcnb�[�bog[h*�_hA�qcnb�[�bog[h´,�Qb_s�m_lp_�
[m� [� ]igj[mm� Cil� nb_� A[s+ni+A[s� qile� iC� ]l_[ncp_m� ch� j[lnc]of[l,� Qb_s� [l_� om_A*� [giha� inb_l� nbcham*� ni�
?[f[h]_�Cl__Aig�iC�_rjl_mmcih�[a[chmn�_rnl_gcmn�mj__]b*�[hA�Cil�nb_�jo?fc][ncih�iC�bcmnilc][f�]ihn_hn�nb[n�cm�
hi�fiha_l�]ihmcA_l_A�jifcnc][ffs�]ill_]n,�@l_[ncp_�jliC_mmcih[fm�Clig�[ff�Acpcmcihm�q_l_�chpifp_A�ch�A_p_fijcha�
nb_�@l_[ncpcns�Mlch]cjf_m,�

OQI�Dlioj²m�]b[hh_fm�]ihncho_A�nb_cl�]ip_l[a_�iC�nb_�q[l�ch�Rel[ch_�[hA�Fml[_f�[hA�nb_�D[t[�Pnlcj*�qbc]b�
q[m�[mmi]c[n_A�qcnb�al_[n�_CCilnm� ch� l_a[lA� ni�jlin_]ncha�l_jiln_lm�ih�mcn_,� Fh�[AAcncih*� nb_�g_g?_lm�iC� nb_�
³Cl__Aig�iC�nb_�Ml_mm´�qilecha�alioj�g_n�l_aof[lfs�ni�_r]b[ha_�pc_qm,�Qbcm�s_[l²m�Acm]ommcihm�Ci]om_A�ih�
nb_�nl_[ng_hn�iC�b[n_�mj__]b�[a[chmn�diolh[fcmnm�[hA�nb_�[]]igj[hscha�³S_lCifa_h�mn[nn�hol�Ijm]b_h´�&³Aih²n�
Gomn�@[h]_f�p�Mlim_]on_´'� chcnc[ncp_*�nb_�g_Ac[²m�b[hAfcha�iC�_rnl_gcmg*�nb_�fcgcnm�ni�Cl__Aig�iC�_rjl_mmcih�
[hA� nb_� Cl__Aig�iC�[ln�[hA�mj_]c[f�]b[ff_ha_m� ch�q[l� l_jilncha,�>m� ch� nb_�jl_pciom�s_[l*�M_haoch�O[hAig�
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Eiom_²m�³"[hh_A�T[aih´�niol_A�nb_�Rhcn_A�Pn[n_m�Aolcha�³"[hh_A�"iiem�T__e´�ni�l[cm_�[q[l_h_mm�iC�nb_�
cgjiln[h]_�iC�Cl__�mj__]b�[hA�nb_�jl_m_lp[ncih�iC�[�Acp_lm_�[hA�ch]fomcp_�fcn_l[ls�f[hAm][j_,�Qb_�ehiqf_Aa_�
g[a[tch_� D_ifchi �[hA�RKF@BC�[fmi�chcnc[n_A�[�]l_[ncp_�]igj_ncncih�Cil�]bcfAl_h�ch�D_lg[hs�ih�nb_�nijc]�iC�
³Tb[n�Cl__Aig�iC�mj__]b�fiiem�fce_´,�

!��(� �/HFHR$K �0DCH$�KHRDP$BW

Qb_� Ciffiqcha� n[?f_� mbiqm� nb_� g[n_lc[f� cgj[]nm*� lcmem� [hA� ijjilnohcnc_m� &³FOLm´'� l_f[n_A� ni� nb_� nijc]� iC�
&Acacn[f'�g_Ac[�fcn_l[]s�nb[n�b[p_�?__h�cA_hncCc_A�[m�j[ln�iC�nb_�Aio?f_�g[n_lc[fcns�[mm_mmg_hn,�"_ln_fmg[hh�
[AAl_mm_m� cnm� g[n_lc[f� FOLm� nblioab� p[lciom� jifc]c_m*� _ha[a_g_hn� jli]_Aol_m� [hA� []ncihm,� Qb_s� [l_�
A_m]lc?_A�ch�nb_�m_]ncih�³Fgj[]n*�lcme�[hA�ijjilnohcns�g[h[a_g_hn´�iC�nbcm�]b[jn_l,

 G>K<OGR�OSVGI>Y��<OY5Y�GTJ�UVVU<>?TO>OKY�

Qijc]-Po?+nijc] Po?+mo?+
nijc]

A_m]lcjncih�iC�nb_�FOLm @b[l[]n_lct[ncih�
iC�nb_�FOLm

Ii][fct[ncih�iC�nb_�
FOLm

Qcg_�bilctih�
iC�nb_�FOLm

 5PNP>HS��TLKPH�
SP>L<HJC

J_Ac[�fcn_l[]s�cm�iC�j[l[giohn�cgjiln[h]_�ch�[h�
ch]l_[mchafs�Acacn[f�qilfA,�Fn�_h[?f_m�j_ijf_�ni�n[e_�[�
]lcnc][f�fiie�[n�g_Ac[�]ihn_hn�[hA�ni�g[e_�chCilg_A�
A_]cmcihm�[?ion�nb_cl�iqh�g_Ac[�]ihmogjncih,�Fh�[AAcncih�
ni�Acmnlc?oncha�[hA�jliAo]cha�]ihn_hn*�"_ln_fmg[hh�[fmi�
mojjilnm�chcnc[ncp_m�nb[n�jligin_�g_Ac[�[hA�Acacn[f�
fcn_l[]s*�nb_l_?s�]ihnlc?oncha�ni�chAcpcAo[f�[hA�mi]c[f�
A_p_fijg_hn,�

Fgj[]n
Mimcncp_
Min_hnc[f

Lqh�ij_l[ncihm*�
Aiqhmnl_[g�p[fo_�
]b[ch

Pbiln�[hA�
g_Acog�n_lg

Fh�[AAcncih�ni�nb_�ai[f�iC�jligincha�g_Ac[�fcn_l[]s*�l_f[n_A�
chcnc[ncp_m�[hA�nb_cl�]ihn_hn�g[s�om_�jin_hnc[ffs�
g[hcjof[ncp_�il�ijchcih+Cilgcha�n_]bhcko_m�&_,a,*�omcha�
]_ln[ch�lb_nilc][f�g_[hm'�nb[n�ohA_lgch_�j_ijf_²m�[?cfcns�
ni�nbche�]lcnc][ffs,�

Fgj[]n
K_a[ncp_
Min_hnc[f

Fgj[]n*�lcme�[hA�ijjilnohcns�g[h[a_g_hn

>m�[�e_s�ko[fcCc][ncih*�g_Ac[�fcn_l[]s�b[m�[�g[dil�cgj[]n�ih�nb_�_Ao][ncih[f�[hA�A_p_fijg_hn�ijjilnohcnc_m�
iC�]bcfAl_h�[hA�sioha�j_ijf_*�[m�q_ff�[m�ih�g[nolcns�ch�[h�ch]l_[mchafs�Acacn[f�qilfA,�"_ln_fmg[hh�]ihnlc?on_m�
ni�mi]c[f�[hA�chAcpcAo[f�A_p_fijg_hn�?s�[�qcA_�l[ha_�iC�[]ncihm�[hA�_ha[acha�ch�chcnc[ncp_m�ni�jligin_�g_Ac[�
[hA�Acacn[f�fcn_l[]s,�>m�mn[n_A�ch�nb_�"_ln_fmg[hh�@iA_�iC�@ihAo]n*�"_ln_fmg[hh�[nn[]b_m�al_[n�cgjiln[h]_�ni�
nb_�jlin_]ncih�iC�]bcfAl_h�[hA�sioha�j_ijf_�ch�nb_�]l_[ncih�[hA�Acmnlc?oncih�iC�cnm�]ihn_hn,�

Cil�_r[gjf_*�"_ln_fmg[hh�mojjilnm�PncCnoha�I_m_h*�[�D_lg[h+qcA_�chcnc[ncp_�nb[n�jligin_m�l_[Acha�[giha�
]bcfAl_h�[hA�sioha�j_ijf_*� ch]foAcha� nblioab�?iie�Aih[ncihm�[hA� l_[Acha�A[sm,�OQI�Dlioj� cm�[� CiohAcha�
g_g?_l�iC� nb_�BR²m� ³@BL�@i[fcncih� ni�g[e_� nb_� Fhn_lh_n�[�?_nn_l�jf[]_� Cil�ecAm´� chcnc[ncp_*�qbc]b�qilem� ni�
cgjlip_�nb_�jlin_]ncih�iC�gchilm�ihfch_,�Poj_l�OQI�[fmi�mojjilnm�nb_�hih+jliCcn�_Ao][ncih[f�chcnc[ncp_�J_Ac[�
Pg[ln�_,�S,*�qbc]b�jligin_m�nb_�]igj_n_hn�om_�iC�[Ap_lncmcha�[hA�g_Ac[�?s�]bcfAl_h�[hA�sioha�j_ijf_*�[hA�
nb_�ihfch_�m_[l]b�_hach_�³Cl[aCFKK´*�qbc]b�_h[?f_m�]bcfAl_h�?_nq__h�nb_�[a_m�iC�mcr�[hA�nq_fp_�ni�m_[l]b�
Cil�nijc]m�iC�chn_l_mn�ih�m[C_*�]bcfA+Clc_hAfs�q_?mcn_m,�

Fh�0.02*�OQI�Dlioj²m�mnoAci�[hA�n[f_hn�[a_h]s�T_�>l_�Bl[*�ch�]iij_l[ncih�qcnb�nb_�SiA[Cih_�CiohA[ncih�ch�
D_lg[hs*� f[oh]b_A� [� nl[hmh[ncih[f� !J_Jsm_fC>hA>F� ][gj[cah� ni� _gjiq_l� sioha� j_ijf_� ni� om_� [lncCc]c[f�
chn_ffca_h]_� ]igj_n_hnfs,� Fh� [AAcncih*� OQI� Eoha[ls� iCC_l_A� sioha� j_ijf_� nb_� ijjilnohcns� ni� _rj[hA� nb_cl�
g_Ac[�fcn_l[]s*�l_]iahct_�nb_�cgjiln[h]_�iC�C[]n+?[m_A�l_jilncha*�[hA�a[ch�chmcabn�chni�nb_�chn_lh[f�jli]_mm_m�
iC�h_qmliigm�[m�j[ln�iC�[�g_Ac[�][gj,
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Qb_� Ciffiqcha� n[?f_� mbiqm� nb_� g[n_lc[f� cgj[]nm*� lcmem� [hA� ijjilnohcnc_m� &³FOLm´'� l_f[n_A� ni� nb_� nijc]� iC�
[lncCc]c[f� chn_ffca_h]_� nb[n� b[p_� ?__h� cA_hncCc_A� [m� j[ln� iC� nb_� Aio?f_�g[n_lc[fcns� [mm_mmg_hn,� "_ln_fmg[hh�
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>lncCc]c[f�
Fhn_ffca_h]_�&>F'

>F�ch�a_h_l[f*�[hA�a_h_l[ncp_�>F�ch�j[lnc]of[l*�][h�g[e_�[�
p[fo[?f_�]ihnlc?oncih�ni�]l_[ncpcns*�chhip[ncih�[hA�
_CCc]c_h]s�[n�"_ln_fmg[hh,�@omnig_l�m[ncmC[]ncih�][h�?_�
cgjlip_A�nblioab�nb_�j_lmih[fct[ncih�iC�jliAo]nm�[hA�
m_lpc]_m*�[hA�nblioab�al_[n_l�chn_l[]ncih�&_,a,*�koc]e_l�][ff�
b[hAfcha�?s�]omnig_l�m_lpc]_*�j_lmih[f�l_]igg_hA[ncihm�
Cil�?iiem�[hA�jlial[gm�ih�mnl_[gcha�m_lpc]_m*�[hA�
g[echa�gomc]�_[mc_l�ni�CchA�ch�m_[l]b_m',�Cil�_gjfis__m*�
nb_�om_�iC�>F�][h�g[e_�nb_cl�qilejf[]_�gil_�[nnl[]ncp_*�
cgjlip_�]igj_n_h]s�[hA�ehiqf_Aa_�aliqnb*�[hA�b_fj�ni�
a[ch�ncg_,�Fh�nbcm�]ihn_rn*�cn�cm�jimmc?f_*�[giha�inb_l�
nbcham*�ni�l_fc_p_�nb_�?olA_h�ch]oll_A�?s�mcgjf_�il�ncg_+
]ihmogcha�n[mem*�ch]foAcha�n[mem�chpifp_A�ch�
?l[chmnilgcha�il�jliAo]cha�[hA�[h[fstcha�]ihn_hn*�qcnb�[�
jimcncp_�cgj[]n�ih�nb_�Ci]om�ih�cgjiln[hn�nijc]m�[hA�[h�
cgjlip_A�qile+fcC_�?[f[h]_,�

Fgj[]n
Mimcncp_
>]no[f�[hA�
jin_hnc[f

Lqh�ij_l[ncihm*�
Aiqhmnl_[g�p[fo_�
]b[ch

Pbiln*�g_Acog�
[hA�fiha�n_lg

Eiq_p_l*�nb_�om_�iC�>F�][h�[fmi�[Ap_lm_fs�[CC_]n�
]omnig_lm�[hA�_gjfis__m,�Cil�]omnig_lm*�[h�_r]_mmcp_�
il�chnlomcp_�Ci]om�ih�>F+Alcp_h�j_lmih[fct[ncih�[hA�
chn_l[]ncih�][h�l_mofn�ch�[�pcif[ncih�iC�nb_cl�jlcp[]s�&_,a,*�
ch[A_ko[n_�jl[]nc]_m�qb_h�b[hAfcha�m_hmcncp_�]omnig_l�
A[n['�il�[�h_a[ncp_�om_l�_rj_lc_h]_�&_,a,*�mn_l_insj_m-
Acm]lcgch[ncih�ch�nb_�jl_m_hn[ncih�iC�]ihn_hn�[hA�ch�
chn_l[]ncihm�qcnb�]omnig_lm�[fiha�qcnb�ch]ill_]n�
chCilg[ncih�ch�]iggohc][ncihm',�Bgjfis__m�g[s�[fmi�
_rj_lc_h]_�oh]_ln[chns�[hA�[hrc_ns*�ch]foAcha�[?ion�
jimmc?f_�di?�fimm_m,�Fh�[AAcncih*�nb_�om_�iC�>F�l_fc_m�ih�nb_�
om_�iC�f[la_�pifog_m�iC�A[n[,�Fgjlij_l�b[hAfcha�iC�nbcm�
A[n[�Ao_�ni�[�f[]e�iC�_rj_lncm_�[hA�nb_�hih+m_]ol_�Colnb_l�
jli]_mmcha�il�mnil[a_�iC�A[n[*�Cil�_r[gjf_*�il�
oh[onbilct_A�[]]_mm�][h�f_[A�ni�[h�ch]l_[m_�ch�A[n[�
?l_[]b_m*�qbc]b�][h�[CC_]n�?inb�]omnig_lm�[hA�
_gjfis__m,

Fgj[]n
K_a[ncp_
Min_hnc[f

"_ln_fmg[hh�pc_qm�>F�[m�[h�ijjilnohcns,�Tcnb�nb_�
cgjlip_A�om_�iC�l_miol]_m*�A[n[�[h[fsmcm*�nb_�
j_lmih[fct[ncih�iC�jliAo]nm�[hA�m_lpc]_m�[hA�chn_l[]ncihm�
qcnb�]omnig_lm*�nb_�Dlioj�][h�ch]l_[m_�cnm�Ci]om�ih�
p[fo_+[AA_A�[]ncpcnc_m*�]ig?ch_A�qcnb�al_[n_l�_CCc]c_h]s*�
chhip[ncp_�][j[?cfcns�[hA�nl[hmCilg[ncp_�][j[]cns*�[m�q_ff�
[m�nb_�[mmi]c[n_A�A_p_fijg_hn�iC�h_q�miol]_m�iC�
l_p_ho_�Cil�nb_�Dlioj,�Br[gjf_m�iC�l_f[n_A�[]ncpcnc_m�
ch]foA_�nb_�_mn[?fcmbg_hn�[hA�ij_l[ncih�iC�Acmnlc?oncih�
]_hn_lm�il�nb_�jliAo]ncih�iC�jl_gcog�]l_[ncp_�]ihn_hn,

Ljjilnohcns

Fgjlij_l�om_�iC�>F�][llc_m�f_a[f�lcmem�[hA�nb_�lcme�iC�
l_jon[ncih[f�A[g[a_�[hA�Cch[h]c[f�j_h[fnc_m*�j[lnc]of[lfs�ch�
]ihh_]ncih�qcnb�A[n[�jlin_]ncih�[hA�]ijslcabn�pcif[ncihm*�
il�fc[?cfcns�Cil�>F+[mmcmn_A�]ihn_hn,�Fh�[AAcncih*�mnilcha�[hA�
jli]_mmcha�[AAcncih[f�A[n[�qcnbion�ehiqcha�cnm�[]no[f�
p[fo_�][h�ch]l_[m_�ij_l[ncha�]imnm,

Ocme
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Fgj[]n*�lcme�[hA�ijjilnohcns�g[h[a_g_hn

"_ln_fmg[hh�b[m�cA_hncCc_A�al_[n�ijjilnohcnc_m�ch�nb_�om_�iC�>F�ni�Colnb_l�cgjlip_�cnm�Acp_lm_�?omch_mm�giA_fm*�
jligin_�]l_[ncpcns*�chhip[ncihm�[hA�msh_lac_m*�[hA�ch]l_[m_�_CCc]c_h]s,�Qb_�Dlioj�cm�ch]l_[mchafs�omcha�>F�ch�
cnm�?omch_mm_m�[hA� cm� chnliAo]cha� cnm�_gjfis__m� ni� nb_�jimmc?cfcnc_m�iCC_l_A�?s�h_q�n_]bhifiac_m� ch�ilA_l� ni�
l[cm_�[q[l_h_mm�iC�nb_�om_�iC�>F� ch�nb_�Dlioj�[hA�ni�nl[ch�_gjfis__m�ni�?_]ig_�]igj_n_hn�>F�om_lm,�Qb_�
?iAc_m�Cil�nb_�mnl[n_ac]�A_p_fijg_hn�iC�nb_�nijc]�iC�>F�[hA�nb_�cgjf_g_hn[ncih�iC�nb_�Dlioj+qcA_�n_]b�$�A[n[�
[a_hA[�[l_�nb_�Q_]b�$�A[n[�>Apcmils�"i[lA�[hA�nb_�>F�@ioh]cf*�qbc]b�l_jilnm�nb_�@CL,�Qb_�cgjf_g_hn[ncih�
iC� nb_� n_]b� $� A[n[� [a_hA[� cm� ?[m_A� ih� nb_� >F� Eo?� Cil� nb_� cgjf_g_hn[ncih� mj_]cCc]� >F� [jjfc][ncihm� [hA�
l_[fct[ncih�iC�msh_lac_m*�nb_�]limm+Acpcmcih[f�³"_A[n[´�jf[nCilg*�[hA�]iij_l[ncih�ch�nb_�Cc_fA�iC�n_]b�$�A[n[�ih�
nb_�"_ln_fmg[hh�@iff[?il[ncih�Mf[nCilg�&"@M',�Pj_]cCc]�A[n[�jlin_]ncih�l_kocl_g_hnm�[l_�m_n�ion�ch�nb_�lof_m�
[hA�l_aof[ncihm�A_m]lc?_A�ch�nb_�_hncns+mj_]cCc]�m_]ncih�RK+3,

Fh� 0.02*� [� afi?[f� g_Ac[� ][gj[cah� _hncnf_A� ³>F,� >hA� F� ][h� Ai� gil_´� q[m� f[oh]b_A*� []]igj[hc_A� ?s� [h�
chpcn[ncih� ni� nb_� "_ln_fmg[hh� P]bif[lmbcj� Fhcnc[ncp_� &0.01p0.03'*� qbc]b� ch]foA_m�>F� [hA�g[]bch_� f_[lhcha�
_f_g_hnm*�[giha�inb_lm*�[hA�ni�qbc]b�?inb�_gjfis__m�[hA�_rn_lh[f�j[lnc_m�q_l_�[?f_�ni�[jjfs�&m__�m_]ncih�
P/+2',�>n�nbcm�s_[l²m�"_ln_fmg[hh�Q_]b�$�A[n[�Poggcn*�nb_�Ci]om�q[m�ih�"_ln_fmg[hh²m�jlial_mm�ch�nb_�Cc_fA�
iC�>F�[m�q_ff�[m�chmcabnm�chni�nb_�f[n_mn�l_m_[l]b�CchAcham�ch�j[lnc]of[l,�Fh�[AAcncih*�nb_�[]ncpcnc_m�iC�nb_�h_qfs�
_mn[?fcmb_A� >F� Eo?� q_l_� _rj[hA_A� ip_l� nb_� ]iolm_� iC� nbcm� s_[l*� [giha� inb_l� nbcham� nblioab� nb_�
cgjf_g_hn[ncih�iC�msh_lacmnc]�>F�jlid_]nm�[hA�nb_�]ih]fomcih�iC� chcnc[f�jcfin�[hA�Cl[g_qile�[al__g_hnm�qcnb�
_rn_lh[f�j[lnh_lm�[hA� n_]bhifias�jlipcA_lm,� Fh�[AAcncih*� nb_� Cilg[ncih�iC�[h�>F�aip_lh[h]_� Cl[g_qile�q[m�
chcnc[n_A�qcnb�[�Ci]om�ih�mj_]cCc]�om_�][m_m�qcnb�lcme�jin_hnc[f,�
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Qb_� Ciffiqcha� n[?f_�mbiqm� nb_�g[n_lc[f� cgj[]nm*� lcmem�[hA�ijjilnohcnc_m� &³FOLm´'� l_f[n_A� ni� nb_� nijc]�iC� nb_�
b[hAfcha� iC� A[n[� nb[n� b[p_� ?__h� cA_hncCc_A� [m� j[ln� iC� nb_� Aio?f_� g[n_lc[fcns� [mm_mmg_hn,� "_ln_fmg[hh�
[AAl_mm_m� cnm� g[n_lc[f� FOLm� nblioab� p[lciom� jifc]c_m*� _ha[a_g_hn� jli]_Aol_m� [hA� []ncihm,� Qb_s� [l_�
A_m]lc?_A�ch�nb_�m_]ncih�³Fgj[]n*�lcme�[hA�ijjilnohcns�g[h[a_g_hn´�iC�nbcm�]b[jn_l,
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"_ln_fmg[hh�jli]_mm_m�nb_�j_lmih[f�A[n[�iC�cnm�
_gjfis__m�[hA�?omch_mm�j[lnh_lm�&mojjfc_lm*�]omnig_lm�
[hA�om_lm'�qcnb�Ao_�Acfca_h]_�[hA�ch�]igjfc[h]_�qcnb�nb_�
l_f_p[hn�f[qm,�"s�omcha�bog[h�l_miol]_m�[hA�
mn[hA[lActcha�Ai]og_hn_A�jli]_mmcha�ij_l[ncihm�ni�
jlin_]n�nbcm�A[n[*�ch]foAcha�jl_p_hncha�A[n[�fimm*�cn�]l_[n_m�
[�m_]ol_�qile�_hpclihg_hn�Cil�_gjfis__m�[hA�
mnl_hanb_hm�nlomn�[giha�?omch_mm�j[lnh_lm,�
@igjl_b_hmcp_�aocA_fch_m�[hA�jlin_]ncp_�[]ncihm�b[p_�
?__h�cgjf_g_hn_A�ni�_hmol_�nb[n�m_hmcncp_�j_lmih[f�
chCilg[ncih�cm�b[hAf_A�ch�[�]ihCcA_hnc[f�g[hh_l,�
@ill_mjihAcha�aocA_fch_m�ch]foA_�nb_�A[n[�Mlin_]ncih�
DocA_fch_*�nb_�Br_]oncp_�"i[lA�DocA_fch_�ih�FhCilg[ncih�
Q_]bhifias�[hA�FhCilg[ncih�P_]olcns*�[hA*�ch�[AAcncih*�Cil�
nb_�D_lg[h�Dlioj�]igj[hc_m*�nb_�Dlioj�A[n[�Mlin_]ncih�
J[ho[f,�Mlin_]ncp_�[]ncihm�chpifp_�A[n[�jlin_]ncih�[oAcnm,

Fgj[]n
Mimcncp_
>]no[f�[hA�
jin_hnc[f

Lqh�ij_l[ncihm*�
ojmnl_[g�p[fo_�
]b[ch*�Aiqhmnl_[g�
p[fo_�]b[ch

Pbiln*�g_Acog�
[hA�fiha�n_lg

FhmoCCc]c_hn�A[n[�jlin_]ncih�][h�b[p_�_]ihigc]*�f_a[f�[hA�
jms]bifiac][f�]ihm_ko_h]_m�Cil�"_ln_fmg[hh�?omch_mm�
j[lnh_lm�[hA�_gjfis__m*�qcnb�Cch[h]c[f�fimm_m�[fiha�qcnb�
oh]_ln[chns�[hA�[�fimm�iC�nlomn,�Bgjfis__m�l_mjihmc?f_�Cil�
b[hAfcha�j_lmih[f�A[n[�l_]_cp_�[Apc]_�[hA�mojjiln�Clig�
nb_�l_mjihmc?f_�f_a[f�A_j[lng_hnm�[hA�A[n[�jlin_]ncih�
iCCc]_lm,

Fgj[]n
K_a[ncp_
>]no[f�[hA�
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Fgj[]n*�lcme�[hA�ijjilnohcns�g[h[a_g_hn

"_ln_fmg[hh� [nn[]b_m� al_[n� cgjiln[h]_� ni� A[n[� jlin_]ncih,� A[n[� jlin_]ncih� [jjfc_m� ni� nb_� jlin_]ncih� iC�
j_lmih[f� A[n[� ?_fihacha� ni� _gjfis__m*� ]omnig_lm� [hA� om_lm*� [hA� j_lmih[f� A[n[� jlipcA_A� ?s� ?omch_mm�
j[lnh_lm�ni�"_ln_fmg[hh,�"_ln_fmg[hh�om_m�A[n[�Clig�cnm�]omnig_lm�qb_h�]l_[ncha�[hA�Acmnlc?oncha�cnm�g_Ac[*�
m_lpc]_� [hA� _Ao][ncih[f� iCC_lcham,� Fh� nb_� m_lpc]_� ?omch_mm� ch� j[lnc]of[l*� g[hs� iC� nb_� qilfA²m� f[la_mn�
]iljil[ncihm� _hnlomn� nb_� Dlioj� qcnb� j[lnm� iC� nb_cl� p[fo_� ]b[ch*� mo]b� [m� fiacmnc]m� il� j[sg_hn� jli]_mm_m,�
@ihCcA_hnc[f� [hA� ][l_Cof� b[hAfcha�iC� j_lmih[f� A[n[�[fmi�jf[sm�[�A_]cmcp_� lif_� ch� nb_�Dlioj²m�A_[fcham�qcnb�
g_Ac[�om_lm�[hA�_gjfis__m,�

Qbcm� ch]foA_m� ihfs� jli]_mmcha� j_lmih[f� chCilg[ncih� ch� []]ilA[h]_� qcnb� f_a[f� l_kocl_g_hnm*� [A_ko[n_fs�
jlin_]ncha�nbcm� chCilg[ncih�[a[chmn�oh[onbilct_A�[]]_mm*�[hA�_h[?fcha�A[n[�mo?d_]nm�ni�_r_l]cm_�nb_cl�lcabnm�
[m� m_n� ion� ch� f[q,�Tb_h� b[hAfcha� j_lmih[f� A[n[*� "_ln_fmg[hh� []nm� ch� [� bcabfs� l_aof[n_A� Cc_fA,� Mlin_]ncha�
j_lmih[f�A[n[�cm�[�f_a[f�i?fca[ncih�ch�[ff�iC�nb_�a_ial[jbc]�]il_�g[le_nm�ch�qbc]b�"_ln_fmg[hh�ij_l[n_m,�Qb_�
jlcg[ls�ai[f�cm�ni�jlin_]n�nb_�jlcp[]s�lcabnm�iC�A[n[�mo?d_]nm,�

Fh�[AAcncih�ni�nb_�"_ln_fmg[hh�@iA_�iC�@ihAo]n�[hA�"_ln_fmg[hh�Pojjfc_l�@iA_�iC�@ihAo]n*�A[n[�jlin_]ncih�
ch� nb_�Dlioj� cm�[AAl_mm_A� ch� nb_�A[n[�Mlin_]ncih�DocA_fch_*� nb_�Br_]oncp_�"i[lA�DocA_fch_�ih� FhCilg[ncih�
Q_]bhifias�[hA�FhCilg[ncih�P_]olcns*�[hA*�ch�[AAcncih*�Cil�nb_�D_lg[h�Dlioj�]igj[hc_m*�?s�nb_�Dlioj�A[n[�
Mlin_]ncih�J[ho[f,�A[n[�mo?d_]nm�b[p_�AcCC_l_hn�jimmc?cfcnc_m�ni�a_n�ch�nio]b�qcnb�"_ln_fmg[hh*�ch]foAcha�omcha�
A_Ac][n_A�_g[cf�ch?ir_m�m_n�oj�Cil�nbcm�joljim_,

Qb_� _CC_]ncp_h_mm� iC� nb_�"_ln_fmg[hh� A[n[� jlin_]ncih� ila[hct[ncih� l_kocl_m� nb[n� _p_lsih_�qbi� jli]_mm_m�
j_lmih[f� A[n[� Cil� "_ln_fmg[hh� cm� [q[l_� iC� nb_� cgjiln[h]_� iC� A[n[� jlin_]ncih,� O_mjihmc?cfcns� Cil� A[n[�
jlin_]ncih� fc_m� A_]_hnl[ffs� qcnb� nb_� g[h[a_g_hn� iC� nb_� Dlioj� ]igj[hc_m,� Fh� ilA_l� ni� cgjf_g_hn� A[n[�
jlin_]ncih�l_kocl_g_hnm*�g[h[a_g_hn�b[p_�[�Dlioj+qcA_�A[n[�jlin_]ncih�g[h[a_g_hn�msmn_g�ch�jf[]_�nb[n*�
ch� j[lnc]of[l*� _hmol_m� nb_� cgjf_g_hn[ncih�iC� nb_�Ai]og_hn[ncih�[hA�[]]iohn[?cfcns� i?fca[ncihm� mncjof[n_A� ch�
nb_� ³D_h_l[f�A[n[�Mlin_]ncih�O_aof[ncih´� &DAMO',� Fh�[AAcncih*�[�A[n[�jlin_]ncih�ila[hct[ncih�]ihmcmncha�iC�
]_hnl[f� A[n[� jlin_]ncih� iCCc]_lm� [hA� fi][f� A[n[� jlin_]ncih� ]iilAch[nilm� b[m� ?__h� _mn[?fcmb_A� Cil� Dlioj�
]igj[hc_m� mo?d_]n� ni� nb_� DAMO,� Qb_� f[nn_l� l_jiln� ni� fi][f� g[h[a_g_hn� [hA� nb_� ]_hnl[f� A[n[� jlin_]ncih�
iCCc]_lm�ih�[h�[hho[f�il�[A�bi]�?[mcm*�qbi� ch� nolh� l_jiln� ni� nb_�Br_]oncp_�"i[lA�ih�[h�[hho[f�il�[A�bi]�
?[mcm,�Lnb_l�Dlioj� ]igj[hc_m� b[p_� [� mcgcf[l� ila[hct[ncih� ch� jf[]_,�>h� chCilg[ncih� m_]olcns�g[h[a_g_hn�
msmn_g� &FPJP'� ?[m_A� ih� nb_� chAomnls� mn[hA[lA� FPL+05../� jlipcA_m� nb_� n_]bhc][f� [hA� ila[hct[ncih[f�
Cl[g_qile� Cil� ]ihCcA_hnc[f� A[n[� jli]_mmcha,� Qb_� FPJP� chpifp_m� l_aof[l� [hA� mnlo]nol_A� Ai]og_hn[ncih� iC�
l_f_p[hn�jli]_mm_m�[hA�jli]_Aol_m�ni�_hmol_�]igjfc[h]_�qcnb�f_a[f�l_kocl_g_hnm�Cil�chCilg[ncih�m_]olcns,�Fn�
[fmi�msmn_g[nc][ffs�A_n_]nm�lcmem*�[hA�A_lcp_m�[hA�gihcnilm�mocn[?f_�[]ncihm�ni�gchcgct_�lcmem,

Fh�0.02*�nb_�gimn�cgjiln[hn�g_[mol_m�ch�nb_�Cc_fA�iC�A[n[�jlin_]ncih�ch]foA_A�jl_j[lcha�nb_�"_ln_fmg[hh�A[n[�
jlin_]ncih�ila[hct[ncih�Cil�h_q�n_]bhc][f�]b[ff_ha_m�l_f[n_A�ni�>F�aip_lh[h]_�[hA�_rj[hAcha�A[n[�jlin_]ncih�
l_jilncha�ni�ch]foA_�]il_�g[le_nm�hin�]ip_l_A�?s�nb_�DAMO,

!���� 4MRDKKDBRS$K�OPNODPRW

Qb_� Ciffiqcha� n[?f_� mbiqm� nb_� g[n_lc[f� cgj[]nm*� lcmem� [hA� ijjilnohcnc_m� &³FOLm´'� l_f[n_A� ni� nb_� nijc]� iC�
chn_ff_]no[f� jlij_lns� nb[n� b[p_� ?__h� cA_hncCc_A� [m� j[ln� iC� nb_� Aio?f_�g[n_lc[fcns� [mm_mmg_hn,� "_ln_fmg[hh�
[AAl_mm_m� cnm� g[n_lc[f� FOLm� nblioab� p[lciom� jifc]c_m*� _ha[a_g_hn� jli]_Aol_m� [hA� []ncihm,� Qb_s� [l_�
A_m]lc?_A�ch�nb_�m_]ncih�³Fgj[]n*�lcme�[hA�ijjilnohcns�g[h[a_g_hn´�iC�nbcm�]b[jn_l,
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Qijc]-Po?+nijc] Po?+mo?+
nijc]

A_m]lcjncih�iC�nb_�FOLm @b[l[]n_lct[ncih�
iC�nb_�FOLm

Ii][fct[ncih�iC�nb_�
FOLm

Qcg_�bilctih�
iC�nb_�FOLm

:U>LSSLJ>?HS�
W<VWL<>C

Mlin_]ncha�[hA�m[C_ao[lAcha�chn_ff_]no[f�jlij_lns�cm�]lo]c[f�
Cil�"_ln_fmg[hh²m�?omch_mm,�Qbcm�[jjfc_m�ch�j[lnc]of[l�ni�
nb_�]ihn_hn�Acpcmcihm�iC�"_ln_fmg[hh,�Qb_s�jlipcA_�nb_�
?[mcm�Cil�]ijslcabnm�[hA�nb_�C[cl�]igj_hm[ncih�iC�
]l_[ncp_m�chpifp_A�ch�nb_�]l_[ncih�[hA�Acmnlc?oncih�iC�
]ihn_hn�&_,a,*�[onbilm*�[lncmnm*�diolh[fcmnm',�

Fgj[]n
Mimcncp_
>]no[f�[hA�
jin_hnc[f

Lqh�ij_l[ncihm*�
Aiqhmnl_[g�p[fo_�
]b[ch

Pbiln*�g_Acog�
[hA�fiha�n_lg

Dcp_h�nb_�]b[hacha�Cl[g_qile�]ihAcncihm�[hA�nb_�nbl_[n�
ni�chn_ff_]no[f�jlij_lns�[mmi]c[n_A�qcnb�nb_�aliqcha�
cgjiln[h]_�iC�>F*�"_ln_fmg[hh�[hA�cnm�]l_[ncp_m�[l_�oj�
[a[chmn�[�hog?_l�iC�j[lnc]of[l�]b[ff_ha_m,�@l_[nilm�][h�
?_�[CC_]n_A�cC�nb_cl�chn_ff_]no[f�jlij_lns�cm�hin�[A_ko[n_fs�
jlin_]n_A�[hA�nb_cl�]ijslcabnm�pcif[n_A,�Fh�[AAcncih*�om_lm�
[l_�fc[?f_�ni�?_cha�A_]_cp_A�?s�chC_lcil�cgcn[ncihm�iC�
]ihn_hn,�>n�nb_�m[g_�ncg_*�]ijslcabn�_hCil]_g_hn�][h�
l_kocl_�[]ncihm�nb[n�fcgcn�om_l+a_h_l[n_A�]ihn_hn,�

Fgj[]n
K_a[ncp_
>]no[f�[hA�
jin_hnc[f

E[hAfcha�chn_ff_]no[f�jlij_lns�qcnb�][l_�_hmol_m�nb[n�
ilcach[f�]ihn_hn�]l_[n_A�?s�"_ln_fmg[hh�cm�jlin_]n_A,�Qbcm�
[ffiqm�nb_�Dlioj�ni�g[chn[ch�]ihnlif�ip_l�cnm�]ihn_hn*�
l_n[ch�cnm�p[fo_�[hA�_CC_]ncp_fs�gih_nct_�cn,�Fh�nolh*�nbcm�b[m�
[�jimcncp_�cgj[]n�ih�nb_�Dlioj²m�l_jon[ncih�[hA�g[e_m�
h_q�fc]_hmcha�[al__g_hnm�[hA�j[lnh_lmbcjm�gil_�
[nnl[]ncp_,�Fn�[fmi�jlipcA_m�[h�ijjilnohcns�ni�_rj[hA�nb_�
l[ha_�iC�]ihn_hn�[p[cf[?f_�[hA�ni�?iimn�nb_�Dlioj²m�[?cfcns�
ni�chhip[n_�[hA�nl[hmCilg�p�[n�nb_�m[g_�ncg_�[m�n[jjcha�
chni�h_q�?omch_mm�jin_hnc[f,�

Ljjilnohcns

Fh[A_ko[n_�jlin_]ncih�iC�chn_ff_]no[f�jlij_lns�cm�
[mmi]c[n_A�qcnb�[�lcme�iC�jcl[]s*�oh[onbilct_A�Acmnlc?oncih�
[hA�jimmc?f_�g[hcjof[ncih�iC�ilcach[f�]ihn_hn�[fiha�qcnb�
g[n_lc[f�A[g[a_�&fimm�iC�p[fo_�[hA�l_p_ho_'�[hA�
cgg[n_lc[f�A[g[a_�&fimm�iC�l_jon[ncih�[hA�nlomn',

Ocme

Fgj[]n*�lcme�[hA�ijjilnohcns�g[h[a_g_hn

"_ln_fmg[hh²m�?omch_mm�[fmi� ch]foA_m�nb_�A_p_fijg_hn*�]l_[ncih*�jl_+Cch[h]cha*� nl[hmC_l*� fc]_hmcha�[hA�m[f_�
iC�jliAo]nm�[hA�m_lpc]_m�nb[n�[l_�jlin_]n_A�[m�chn_ff_]no[f�jlij_lns,�Scif[ncih�iC�jlin_]n_A�chn_ff_]no[f�jlij_lns�
g[s� ch]foA_*� Cil� _r[gjf_*� nb_� j_lCilg[h]_*� Acmnlc?oncih*� il� _rbc?cncih� iC� ]ijslcabn_A� qilem� qcnbion�
j_lgcmmcih� il� ch� _r]b[ha_� Cil� j[sg_hn*� [hA� nb_� oh[onbilct_A� l_jliAo]ncih� il� Acmnlc?oncih� iC� ]ijc_m� iC�
jlin_]n_A�chn_ff_]no[f�jlij_lns,

Mlin_]ncha�[hA�m[C_ao[lAcha� chn_ff_]no[f� jlij_lns� cm� [� e_s�[mj_]n� iC�"_ln_fmg[hh²m� ]igg_l]c[f� mo]]_mm� ch�
?inb�[h[fia�[hA�Acacn[f�?omch_mm�giA_fm,�Qbcm� cm�[fmi�_g?_AA_A�ch�nb_�"_ln_fmg[hh�@iA_�iC�@ihAo]n�[hA�
nb_�"_ln_fmg[hh�Pojjfc_l�@iA_�iC�@ihAo]n,� Fhn_ff_]no[f�jlij_lns� cm�[fmi�jlin_]n_A�?s� f[q�&_,a,*�]ijslcabnm*�
nl[A_g[lem*� j[n_hnm',� Qb_�Dlioj� cm� nb_l_Cil_� ]iggcnn_A� ni� []bc_pcha� [� bcab� f_p_f� iC� ]ijslcabn� jlin_]ncih�
qilfAqcA_*�[hA�ni�jl_m_lpcha�mnliha�_r]fomcp_�lcabnm�[hA�]ihnl[]no[f�Cl__Aig,�

Qb_�@ijslcabn�Q[meCil]_*�qbc]b�]igjlcm_m�l_jl_m_hn[ncp_m�iC�nb_�l_f_p[hn�D_lg[h�[hA�chn_lh[ncih[f�]ihn_hn�
?omch_mm_m� &OQI� A_onm]bf[hA*� RC>*� Cl_g[hnf_*� M_haoch� O[hAig� Eiom_� [hA� "JD'*� ip_lm__m� ]oll_hn�
A_p_fijg_hnm�[hA�f_acmf[ncp_�jli]_mm_m�ih�]ijslcabn�[n�nb_�Bolij_[h�Rhcih�[hA�h[ncih[f�f_p_f�[hA�A_p_fijm�
dichn�"_ln_fmg[hh�jimcncihm�ih� nbcm� cmmo_,� Fh�0.02*� cnm�qile� Ci]om_A�ih�gihcnilcha� nb_�_hnls� chni� Cil]_�[hA�
cgjf_g_hn[ncih�iC�nb_�Bolij_[h�Rhcih�l_aof[ncih�ih�b[lgihct_A�lof_m�Cil�>F�&>F�>]n'*�nb_�Cclmn�afi?[f�m_n�iC�
lof_m�aip_lhcha�nb_�jf[]_g_hn�ih�nb_�g[le_n*�A_jfisg_hn�[hA�om_�iC�>F�msmn_gm�ch�nb_�Bolij_[h�Rhcih,
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