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mc^_�nb_�gomm_f�cm�[nn[]b_^�ni�nb_�mo\mnl[n_�\s�mnliha�nbl_[^m�m_]l_n_^�\s�nb_�\smmom�af[h^+

Psjc][f�i`�nbcm�`[gcfs�cm�nb_�\fo_�gomm_fäm�gom]of[l�`iin)�qbc]b�cm�\f[]e�ch�]ifiol�[h^�cn�_rn_h^m�

`lig�nb_�mb_ff�ch�il^_l�ni�`[]cfcn[n_�gip_g_hn�%[fiha�qcnb�nb_�\smmom�[h^�[mmi]c[n_^�gom]f_m&+�

?iggihfs)�mg[ff�gomm_fm�^_gihmnl[n_�mcahc`c][hn�gip_g_hn�\s�mo]]_mmcp_fs�l_f_[mcha�nb_�

\smm[f�nbl_[^m)�gipcha�qcnb�nb_�`iin)�[h^�[nn[]bcha�qcnb�nb_�\smmom�ih]_�[a[ch+�Pb_�mb_ff�cm�

m_]l_n_^�\s�nb_�g[hnf_)�qbc]b�mollioh^m�nb_�chn_lh[f�mi`n�ncmmo_m+�Pb_�g[hnf_�[fmi�]ihn[chm�nb_�

aih[^�i`�nb_�gomm_f+�Iomm_fm�[l_�^ci_]ciom)� nb[n�cm)�nb_s�[l_�_cnb_l�g[f_�il�`_g[f_)�[fnbioab�nb_l_�

[l_�l[l_�i]]oll_h]_m�i`�b_lg[jbli^cn_m�l_jiln_^�%I[ff_n�[h^�Isl[h^)� .662&+�=m�nb_�gomm_f�

g[nol_m�nb_�aih[^�\_]ig_m�[�]l_[g�]ifiol�ni�[�\lcabn�il[ha_+� Eh�a_h_l[f�g[f_m�[l_�]l_[gs�ch

E
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]ifiol�[h^�`_g[f_m�[l_)�\on�hin�[fq[sm)�gil_�il[ha_�ch�]igj[lcmih�%I[ff_n�[h^�Isl[h^)� .662&+�

>inb�`__^cha�[h^�l_mjcl[ncih�[l_�`[]cfcn[n_^�\s�q[n_l�\_cha�gip_^�[]ncp_fs�`lig�[h�ch]oll_hn�

mcjbih)�[h^�j[mm_^�ip_l�nb_�]cfc[n_^�acffm+�Bii^)�ch�nb_�`ilg�i`�jbsnijf[henih�il�ila[hc]�^_nlcnom)�

cm�gip_^�[fiha�nb_�acffm�\s�]cfc[�p_hnl[ffs�[h^�[hn_lcilfs)�niq[l^m�nb_�og\i+�J_[l�nb_�og\i�nb_�

`ii^�j[lnc]f_m�[l_�miln_^�\s�nb_�f[\c[f�j[fjm+�N_d_]n_^�j[lnc]f_m�[l_�^cm][l^_^�`lig�nb_�mb_ff�[m�

jm_o^i`_]_m)�qbcf_�[]]_jn_^�`ii^�j[lnc]f_m�[l_�miln_^�chni�nb_�gionb�[h^�^ca_mncih�i]]olm�ch�nb_�

mnig[]b+�Pb_�mnig[]b�]ihn[chm�[�]lsmn[fch_�mnsf_)�[�mbiln)� li^*fce_�mnlo]nol_�nb[n�alch^m�j[lnc]f_m�

[h^�`[]cfcn[n_m�gip_g_hn�nblioab�nb_�^ca_mncp_�nl[]n�[m�cn�lin[n_m+�Bii^�nb_h�j[mm_m�nblioab�nb_�

^ca_mncp_�no\of_m�qb_l_�[\miljncih�i]]olm�\s�nb_�^ca_mncp_�]_ffm+�B_]_m�[l_�j[mm_^�ion�nbioab�nb_�

[hom)�h_[l�nb_�_rb[f_hn�mcjbih+

Pb_�`[]nilm�]ihnliffcha�l_jli^o]ncih�i`�gomm_fm�[l_�jiilfs�oh^_lmnii^+� En�cm�]f_[l�nb[n�

n_gj_l[nol_�[h^�`ii^�mojjfs�[l_�cgjiln[hn)�\on�cn�cm�fce_fs�nb[n�nb_s�chn_l[]n�qcnb�inb_l�`[]nilm�

mo]b�[m�^[s�f_hanb)�nc^[f�]s]f_)�[h^�m[fchcns�ni�chcnc[n_�mj[qhcha�%O][ll[nn)� .660&+�AO�5ZUKMVT�

GFVMKT�[�lcm_�ch�n_gj_l[nol_�nblioab�.-á?�ni� ./}?�cm�a_h_l[ffs�nbioabn�ni�\_�_mm_hnc[f�ni�mj[qhcha�

%>[sh_)� .6438�I[ff_n�[h^�Isl[h^)� .662&+�Dcab�`ii^�f_p_fm)�[�jbsmc][f�^cmnol\[h]_�mo]b�[m�[�

mnilg)�il�q[n_l�gip_g_hn�^olcha�mjlcha�nc^_m�[l_�[fmi�\_fc_p_^�ni�nlcaa_l�mj[qhcha�%J_q_ff�GU�

CM'%� .66.8�>[sh_)� .643&+� Eh�LAE)�gomm_fm�a_h_l[ffs�mj[qh�ch�f[n_�mjlcha�il�_[lfs�mogg_l)�

`iffiqcha�nb_�mjlcha�c]_�g_fn�[h^�jbsnijf[henih�\fiig�[m�q[n_l�n_gj_l[nol_m�lcm_+� Eh�mig_�[l_[m�

mj[qhcha�][h�[fmi�i]]ol�nblioabion�nb_�mogg_l�il�ch�nb_�`[ff)�[fnbioab�nb_�mjlcha�mj[qh�n_h^m�ni�

\_�gil_�]iggih�%I[ff_n�[h^�Isl[h^)� .662&+

B_lncfct[ncih�cm�_rn_lh[f�[h^�i]]olm�qb_h�nb_�g[dilcns�i`�gomm_fm�ch�ih_�[l_[�l_f_[m_�mig_�

il�[ff�i`�nb_cl�a[g_n_m�chni�nb_�q[n_l+�B_lncfct[ncih�i]]olm�qb_h�[�mj_lg�mo]]_mm`offs�j_h_nl[n_m�

[h�_aa+�Aaa�mct_�qb_h�mj[qh_^�cm�35*4-�jg�%>[sh_)� .643&)�\on�l[ha_m�`lig�3-�ni�6-�jg

+
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%Cimmfcha)� .66/8�O][ll[nn)� .660&+�Ag\lsihc]�^_p_fijg_hn�\_achm�cgg_^c[n_fs�[h^�qcnbch� ./�

biolm�nb_�_g\lsi�b[m�^_p_fij_^�]cfc[�[h^�cm�[�`l__*mqcggcha�nli]bijbil_�f[lp[+�Scnbch�/1*15�

biolm�nb_�_g\lsi�oh^_lai_m�[�]b[ha_)�m_]l_ncha�[�mb_ff�[h^�b[pcha�[�]b[l[]n_lcmnc]�á@à�mb[j_+�=n�

nbcm�jichn�nb_�_g\lsi�cm�][ff_^�[�mnl[cabn*bcha_^�p_fca_l)�@*f[lp[)�il�@*p_fca_l)�g_[molcha�

[jjlircg[n_fs� .--�ni� ./-�jg�%Ojloha)� .6518�Cimmfcha)� .66/&+�Pb_�qil^�p_fca_l�cm�^_lcp_^�`lig�

nb_�jl_m_h]_�i`�[�p_fog)�qbc]b�cm�[�]cfc[n_^�jlinlomcih�nb[n�_h[\f_m�nb_�p_fca_l�ni�mqcg�[h^�

][jnol_�`ii^�%O][ll[n)� .660&+�Pb_�p_fca_l�aliqm�`il�m_p_l[f�q__em)�fimcha�cnm�]b[l[]n_lcmnc]�

mnl[cabn�bcha_�[m�cn�\_]ig_m�[�f[n_l�p_fca_l+�=n�[jjlircg[n_fs�/2-�`cg�ch�mct_�nb_�aon�cm�pcmc\f_�[m�

[�^[le�mjin�ch�nb_�[hcg[f�[h^�[�`iin�\_]ig_m�[jj[l_hn�[h^�\_achm�jli\cha�mol`[]_m�%O][ll[nn)�

.660&+�Pbcm�mn[a_�cm�][ff_^�nb_�_s_^*f[lp[_)�il�j_^[p_fca_l�mn[a_+�=n�nbcm�mn[a_�nb_�[hcg[f�cm�l_[^s�

ni�oh^_lai�nb_�g_n[giljbimcm�`lig�[�jf[henihc]�[hcg[f�ni�[�m_mmcf_�\_hnbc]�ih_�%>[sh_)� .643&+�

Sb_h�[�mocn[\f_�jichn�i`�[nn[]bg_hn�cm�`ioh^�nb_�j_^[p_fca_l�m_]l_n_m�\smm[f�nbl_[^m�[h^�

oh^_lai_m�g_n[giljbimcm+�=n�nbcm�jichn�nb_�h_qfs�m_nnf_^�gomm_f)�hiq�l_`_ll_^�ni�[m�mj[n)�][h�

^_n[]b�[h^�^lc`n�ni�[hinb_l�gil_�mocn[\f_�mcn_+�Pbcm�g[s�\_�^ih_�m_p_l[f�ncg_m�%O][ll[nn)� .660&+�

Pb_�gomm_f�nb_h�fcp_m�[m�[h�[nn[]b_^�m_mmcf_�`cfn_l�`__^cha�ila[hcmg)�[h^�][h�\_]ig_�m_ro[ffs�

g[nol_�[h^�mj[qh�[m�_[lfs�[m�nb_�`iffiqcha�s_[l+

*'+� GaX_[^XSh�X]�6XeP[eT�A^[[dbRb

.+/+.� Dcmnils

Plcjfic^m�[l_�ila[hcmgm�qcnb�nbl__�m_nm�i`�]bligimig_m)�[h^�[l_�^c``_l_hn�`lig�gimn�

inb_l�m_ro[ffs�l_jli^o]cha�ila[hcmgm�nb[n�b[p_�nqi�m_nm�%^cjfic^m&+�Plcjfic^s�cm�[h�[\_ll[hn�

a_h_nc]�mn[n_�ch�giffom]m)�[h^�gimn�ila[hcmgm)�[h^�nb_l_`il_�gomn�\_�jli^o]_^�[lnc`c]c[ffs+�

Plcjfic^m�b[p_�f[la_l�]_ff�ho]f_c�[m�nb_s�]ihn[ch�gil_�@J=)�[h^�]ihm_ko_hnfs�b[p_�f[la_l�]_ffm+

0
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Plcjfic^m�[fmi�^i�hin�hilg[ffs�oh^_lai�g_cimcm)�[m�nb_�nbl__�m_nm�i`�]bligimig_m�][cgin�

jlij_lfs�msh[jm_+�Pb_l_`il_�nlcjfic^m�b[p_�jiilfs�^_p_fij_^�aih[^m�[h^�jli^o]_�`[l�`_q_l�

a[g_n_m�nb[h�^cjfic^m�%=ff_h)� .655&+

Plcjfic^s�q[m�`clmn�jlijim_^�[m�[�a_h_nc]�g[hcjof[ncih�i`�jin_hnc[f�p[fo_�ch�[ko[]ofnol_�

i`�̀ cmb�%Lol^ig)� .64/&+�Pb_�c^_[�[n�nb_�ncg_�q[m�nb[n�nlcjfic^�[hcg[fm�qiof^�aliq�f[la_l�mcgjfs�

\_][om_�nb_s�b[^�f[la_l�]_ffm)�go]b�ch�nb_�q[s�nb[n�jifsjfic^�jf[hnm�^i+� En�q[m�^_gihmnl[n_^�

biq_p_l)� nb[n�nbcm�q[m�hin�nb_�][m_�\_][om_�nb_�]_ff�hog\_l�[]no[ffs�^_]l_[m_m�qb_h�]_ffm�[l_�

f[la_l)� nbom�nlcjfic^�`cmb�n_h^_^�ni�\_�nb_�m[g_�mct_�[m�^cjfic^�`cmb�%Lol^ig)� .64/&+�Pb_�g[ch�

\_h_`cnm�^_lcp_^�`c$ig�nlcjfic^m�]ig_�`lig�nb_�`[]n�nb[n�nb_s�b[p_�jiilfs�^_p_fij_^�aih[^m+�=m�

aih[^m�[l_�oh^_p_fij_^)�nlcjfic^m�a_h_l[ffs�jlipc^_�[�gil_�^_mcl[\f_�jli^o]n�^olcha�nb_�h[nol[f�

mj[qhcha�m_[mih)�qb_h�l_jli^o]ncp_�ionjon�][om_m�[�^_]fch_�ch�nb_�ko[fcns�i`�̂ cjfic^m)�il�

cgj_^_m�aliqnb�nblioab�_h_las�oncfct[ncih�`il�mj[qhcha+

Plcjfic^�mb_ff`cmb�q_l_�`clmn�jli^o]_^�[n�nb_�Qhcp_lmcns�i`�I[ch_�ch�nb_�_[lfs� .65-äm+�=�

`oha[f�g_n[\ifcn_�\_cha�om_^�ni�jli^o]_�nlcjfic^�=nf[hnc]�m[fgih)�]sni]b[f[mch�>)�q[m�om_^�ni�

ch^o]_�nlcjfic^s�ch�nb_m_�`clmn�_rj_lcg_hnm�%=ff_h)� .655&+�Pb_�`clmn�nlcjfic^�mb_ff`cmb�jli^o]_^�q[m�

nb_�=g_lc][h�ismn_l)�.SCTTPTUSGC�WKSIKOKEC%�\on�mch]_�nb[n�ncg_�g[hs�^c``_l_hn�]igg_l]c[ffs�

cgjiln[hn�mb_ff`cmb�b[p_�\__h�om_^�ni�jli^o]_�nlcjfic^m�omcha�nb_m_�[h^�inb_l�g_nbi^m+� Eh�nb_�

.65-$m�nb_�]ih]_jn�i`�nlcjfic^�mb_ff`cmb�q[m�mncff�h_q)�[h^�nb_l_�q_l_�`_q�b[n]b_lc_m�%[�

l_kocl_g_hn�`il�nlcjfic^�jli^o]ncih&�ih�nb_�_[mn�]i[mn�i`�Jilnb�=g_lc][�mi�nb_�n_]bhifias�q[m�

hin�_[mcfs�]igg_l]c[fct_^�%=ff_h)� .656&+

=n�nb[n�ncg_�b[n]b_lc_m�ih�nb_�q_mn�]i[mn�q_l_�[�q_ff*_mn[\fcmb_^�]igjih_hn�i`�mb_ff`cmb�

]ofnol_)�[m�gimn�m__^�q[m�b[n]b_ls*l_[l_^+�Kh_�i`�nb_�g[ch�]ofnol_^�mj_]c_m�ih�nb_�q_mn�]i[mn�

q[m�nb_�hih*h[ncp_�L[]c`c]�ismn_l)�.SCTTPTUSGC�IKICT'�Pbcm�mj_]c_m�jli^o]_m�i``mjlcha

1
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ch]ihmcmn_hnfs�ionmc^_�i`�cnm�h[nol[f�b[\cn[n)� nb_l_`il_�b[n]b_lc_m�q_l_�^_p_fij_^�ch�il^_l�ni�

mn[\cfct_�nb_�mojjfs�%?b_q)� .651&+�Pb_�L[]c`c]�ismn_l�cm�_rnl_g_fs�`_]oh^)�[h^�nb_�bcab�^_al__�i`�

l_jli^o]ncp_�ionjon�g[e_m�cn�ohg[le_n[\f_�^olcha�nb_�mj[qhcha�m_[mih�%gc^*f[n_�mogg_l&+�=m�

nb_�l_kocl_^�f[la_�b[n]b_lc_m�q_l_�[fl_[^s�ch�jf[]_)�nlcjfic^m�q_l_�[^^l_mm_^�[m�[�niif�ni�mifp_�nb_�

ch^omnlsäm�g[le_ncha�jli\f_g+�Pbcm�qile�q[m�\_aoh�ch�nb_�_[lfs�.65-äm�[n�nb_�Qhcp_lmcns�i`�

S[mbchanih)�gcgc]echa�mig_�i`�nb_�_[mn�]i[mn�qile+�Oo]]_mm)�[h^�[�f[la_�^_al__�i`�ch^omnls�

chn_l_mn�[h �̂mojjiln�mjoll_^�nb_�jlial_mmcih�i`�nb_�n_]bhifias�ni�nb_�jichn�nb[n�cn�cm�bcabfs�

[]]_jn_^�[h^�[�bcab�j_l]_hn[a_�i`�nb_�L[]c`]�ismn_lm�jli^o]_^�ih�nb_�q_mn�]i[mn�ni^[s�[l_�

nlcjfic^m+� Eh� .661�nlcjfic^�ismn_lm�[]]iohn_^�`il�mig_qb_l_�\_nq__h�ih_�nbcl^�[h^�ih_�b[f`�i`�nb_�

nin[f�]ofnol_^�L[]c`c]�ismn_lm�ch�nb_�mn[n_�i`�S[mbchanih�[fih_�%?b_q)� .661&+�=�gil_�l_]_hn�

_mncg[n_�i`�.-*.2�\cffcih�f[lp[_�j_l�s_[l�%]ihmncnoncha�/2*2-"�i`�nin[f�ismn_l�jli^o]ncih&�`c$ig�

nb_�f[la_�q_mn�]i[mn�b[n]b_lc_m�b[m�\__h�acp_h�[m�nin[f�[hho[f�nlcjfic^�L[]c`c]�ismn_l�jli^o]ncih�

%?b_q)�/---&�ih�nb_�q_mn�]i[mn+�Pbom)�nlcjfic^�L[]c`c]�ismn_lm�][h�\_�_[mcfs�jli^o]_^�ch�f[la_�

hog\_lm)�[h^�_rj_lcg_hn[f�m][f_m�][h�\_�mo]]_mm`offs�ch]l_[m_^�ni�[�]igg_l]c[f�m][f_+� En�q[m�

[fmi�jlip_h�nb[n�nb_�jli]_mm�q[m�_]ihigc][ffs�`_[mc\f_)�[h^�nb[n�aliq_lm�qiof^�l_[fct_�nb_�

\_h_`cnm�`c$ig�jli^o]cha�nlcjfic^m�%=ff_h)� .656&+

.+/+/� Plcjfic^�Lli^o]ncih�Llch]cjf_m

Eh�il^_l�ni�[^_ko[n_fs�oh^_lmn[h^�nlcjfic^�jli^o]ncih�ch�\cp[fp_m�cn�cm�h_]_mm[ls�ni�`offs�

oh^_lmn[h^�nb_�g_cinc]�^cpcmcihm�ch�\inb�nb_�mj_lg�%jlcil�ni�`_lncfct[ncih&�[h^�_aa�%jlcil�ni)� [h^�

jimn�`_lncfct[ncih&+�=�l_pc_q�i`�g_cimcm�ch�\cp[fp_m�`iffiqm+

Iimn�bcab_l�[hcg[fm)� ch]fo^cha�]igg_l]c[ffs�cgjiln[hn�\cp[fp_�giffom]m)�[l_�^cjfic^�

%>_[ogihn�[h^�B[cl\linb_l)� .66.&+�@cjfic^�]_ffm�]ihn[ch�[�g[n]bcha�m_n�i`�g[n_lh[f�[h^�j[n_lh[f
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]bligimig_m+�Iomm_fm)�`il�_r[gjf_)�b[p_�/J:/5�%.1�j[clm&�]bligimig_m�%>[sh_)� .643&+�

Jilg[f�]_ff�^cpcmcih)�][ff_^�gcnimcm)�chpifp_m�nb_�]igjf_n_�l_jfc][ncih�[h^�^cpcmcih�i`�_[]b�

]bligimig_�chni�nqi�c^_hnc][f�^[oabn_l�]blig[nc^m+�C_lg�]_ffm�biq_p_l)� fi][n_^�ch�nb_�aih[^)�

oh^_lai�g_cimcm�ch�il^_l�ni�jli^o]_�a[g_n_m+�I_cimcm�]ihmcmnm�i`�nqi�^cpcmcihm�[h^�cm�nb_�

g_nbi^�\s�qbc]b�gimn�^cjfic^�%/J&�[hcg[fm�jli^o]_�b[jfic^�%b[pcha�ih_�m_n�i`�]bligimig_m�:�

EJ&�a_lg�]_ffm+�@olcha�nbcm�mj_]c[f�nsj_�i`�]_ff�^cpcmcih)�a_lg�]_ffm�b[fp_�nb_cl�]bligimig_�

hog\_l�mi�nb[n�qb_h�]ig\ch_^�[m�a[g_n_m�%EJ&�^olcha�msha[gs�%nb_�dichcha�i`�a[g_n_m�^olcha�

`_lncfct[ncih�ni�jli^o]_�[h�_g\lsi&�nb_s�jli^o]_�[h�ch^cpc^o[f�qcnb�[�`off�m_n�i`�]bligimig_m�

%/J&�%=f\_lnm�GU�CM'%� .656&+

Pb_�nqi�^cpcmcihm�i`�g_cimcm�[l_�][ff_^�g_cimcm�E�[h^�g_cimcm�EE+� Eh�nb_�_[lfs�mn[a_m�i`�

g_cimcm�E�bigifiaiom�]bligimig_m�j[cl�nia_nb_l�ni�`ilg�[�n_nl[^�i`�̀ iol�]blig[nc^m+� En�cm�[n�nbcm�
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@I=L�ch�gimn�][m_m�%C_l[l^�GM�CM'%� .661&+�Ll[]nc][fcns�i`�_[]b�]b_gc][f�g[s�p[ls�qcnb�mj_]c_m�

biq_p_l)�[m�3*@I=L�a[p_�^cm[jjichncha�l_mofnm�qb_h�chp_mnca[n_^�qcnb�nb_�_[mn_lh�ismn_l)�

.SCTTPTMSGC�WKSIKOKEC�%O][lj[�GM�CM'%� .662&+�>inb�?>�[h^�3*@I=L�[]n�nblioab�mfcabnfs�^c``_l_hn�

g_]b[hcmgm�qbc]b�[l_�^cm]omm_^�ch�^_jnb�ch�]b[jn_l�0)�m_]ncih�0+.+�Pb_�f[]e�i`�nirc]cns)�_[ms�

b[h^fcha)�[m�q_ff�[m�nb_�`[]n�nb[n�3*@I=L�a_h_l[ffs�acp_m�aii^�sc_f^m�g[e_�3*@I=L�nb_�]bic]_�

`il�nlcjfic^�jli^o]ncih�ch�5ZMKMVT�GFVMKT'

Kh_�`olnb_l�]ihmc^_l[ncih�qcnb�l_mj_]n�ni�nb_�\fi]echa�i`�nb_�m_]ih^�jif[l�\i^s�%m__�

Bcaol_� .+1�`il�[�gc]lijbinial[jb�i`�[�jif[l�\i^s&�_rnlomcih�cm�nb_�ncgcha�i`�g_cinc]�_p_hnm+� Eh�

il^_l�ni�ch^o]_�nlcjfic^s�mo]]_mm`offs�ih_�gomn�\_�[\f_�ni�c^_hnc`s�nb_�ncgcha�i`�nbcm�_p_hn�mi�[m�

ni�[]]ol[n_fs�\fi]e�ihfs�nb_�m_]ih^�jif[l�\i^s�_rnlomcih)�[ffiqcha�mo\m_ko_hn�[h^�jl_pciom�

_p_hnm�ni�ai�oh]b[ha_^+�Pbcm�[fmi�chpifp_m�_hmolcha�nb[n�gimn�_aam�[l_�msh]blihiom�ch�nb_cl�

g_cinc]�_p_hnm�ni�[pic^�\fi]echa�inb_l�mn[a_m�ch�[�hog\_l�i`�nb_�nl_[n_^�_aam+�?b[jn_l�/�

chp_mnca[n_m�nb_m_�`[]nilm�ch�jl_j[l[ncih�`il�nlcjfic^�ch^o]ncih�nlc[fm+
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Bcaol_� .+17�Iomm_f�_aa�mbiqcha�_rnlo^_^�jif[l�\i^s�%L>&7� fcabn�gc]lim]ijs�%.--T.

.+/+2� @_n_lgchcha�Sbc]b�>cp[fp_m�=l_�Plcjfic^m

Pb_l_�b[p_�\__h�[�hog\_l�i`�q[sm�ni�p_lc`s�nb_�jfic^s�i`�̀ cmb�[h^�mb_ff`cmb�mch]_�nb_�[^p_hn�i`�

jifsjfic^m+�Pb_m_�ch]fo^_�]bligimig_�]iohnm)�jif[l�\i^s�]iohnm)�gc]li`foilig_nls)�ho]f_[l�mctcha�\s�

]iofn_l�]iohn_l�il�gc]lim]ijs)�_f_]nlijbil_mcm)�[h^�`fiq�]snig_nls�%>_[ogihn�[h^�B[cl\linb_l+� .66.&+

?iohncha�]bligimig_m�cm�nb_�gimn�^cl_]n�g_nbi^�i`�p_lc`c][ncih)�[h^�][h�\_�om_^�ni�

]igj[l_�inb_l�n_]bhcko_m+� En�chpifp_m� `crcha�_aam�ch�?[gis$m�`cr[ncp_)�il�n[echa�ncmmo_�`lig�[h�

ch^cpc^o[f�[h^�`crcha+�?if]bc]ch_�cm�i`n_h�om_^�ni�[ll_mn�gcnimcm�ch�g_n[jb[m_�[h^�g[e_�gil_

.0

*/786.;-/.�<3:2� 7/84399365� 60�:2/�-67=8312:�6<5/8%� ';8:2/8�8/786.;-:365� 78623,3:/.�<3:26;:�7/84399365%



g_n[jb[m_�jf[n_m�[p[cf[\f_�`il�]iohncha+�Pbcm�cm�[�ncg_�]ihmogcha�g_nbi^�[h^�cm�hin�mocn[\f_�`il�

qile�qb_h�[�f[la_�m[gjf_�i`�ch^cpc^o[fm�gomn�\_�p_lc`c_^�%>_[ogihn�[h^�B[cl\linb_l)� .66.&+

?iohncha�jif[l�\i^c_m�i`�_[lfs�_g\lsim�b[m�\__h�moaa_mn_^�[m�[�mocn[\f_�g_nbi^�i`�

p_lc`c][ncih�ch�mig_�mj_]c_m+�Pbcm�g_nbi^�cm�fcgcn_^�ni�p_lc`c][ncih�ch�_[lfs�_g\lsim)�[h^�

[fnbioab�cn�mbiqm�p[fo_�qcnb�nb_�m][ffij)�8GEUGO�NCYKNVT�%>_[ogihn)� .653&)� cn�cm�ohmocn[\f_�`il�

nb_�gomm_f)�5ZUKMVT�GFVMKT�^o_�ni�^c``c]ofnc_m�ch�l_]iahctcha�[h^�l_]il^cha�jif[l�\i^c_m�[mmi]c[n_^�

qcnb�_[lfs�_g\lsim�%>_[ogihn�[h �̂G_ffs)� .656&+

Jo]f_c]�[]c^�mn[ch_^�qcnb�[h�[lig[nc]�`foili]blig_)�1ä*3*^c[gc^chi*/*jb_hsfch^if_�

%@=LE&�cm�_r]cn_^�qcnb�ofnl[pcif_n�fcabn�%032hg&�[h^�`foil_m]_hn�chn_hmcns�cm�g_[mol_^�omcha�[�

jbinig_n_l�ch�nb_�n_]bhcko_�ehiq�[m�gc]li`foilig_nls+�Pb_�l_mofn�cm�[�bcmnial[g�i`�̀ foil_m]_hn�

chn_hmcns)�qcnb�j_[em�^cmnch]n�j_[em�[mmi]c[n_^�qcnb�b[jfic^)�^cjfic^)�[h^�nlcjfic^�]_ffm�%Gig[lo�GU�

CM'%� .655&+

Jo]f_[l�mctcha�n[e_m�[^p[hn[a_�i`�nb_�`[]n�nb[n�nlcjfic^�]_ff�ho]f_c�b[p_�.+2�ncg_m�nb_�

pifog_�i`�̂ cjfic^m)�[h^�nb_l_`il_�b[p_�[�al_[n_l�^c[g_n_l�%?bcf^�[h^�S[nechm)� .6618�C[l^_h_l�GU�

C K%� .663&+�Pbcm�n_]bhcko_�][h�\_�_gjfis_^�qcnb�_cnb_l�[�]iofn_l�]iohn_l�il�gc]lim]ij_)�[h^�q[m�

`clmn�mbiqh�ni�\_�om_`of�qcnb�m[fgih�%Fibhmih�GU�CM'%� .651&+

Af_]nlijbil_mcm�cm�hin�om_^�qc^_fs�ni�p_lc`s�jfic^s)�\on�q[m�]igj[l_^�qcnb�]bligimig_�

]iohncha�ch�nb_�mi`n�mb_ff�]f[g)�5ZC�CSGOCSKC'� En�q[m�`ioh^�ni�b[p_�ihfs�j[lnc[f�om_`ofh_mm)�[m�

ihfs�bcabfs�b_n_litsaiom�fi]c�acp_�om_`of�^[n[�%=ff_h�GU�CM'%� .65/&+

Bfiq�]snig_nls�chpifp_m�mn[chcha�nb_�ho]f_c�i`�]_ffm�qcnb�[�NJ=*@J=�mj_]c`c]�^s_�mo]b�

[m�@=LE+� Eh�fckoc^�momj_hmcih)�nb_�mn[ch_^�]_ffm�[l_�_r]cn_^�\s�[�f[m_l+�Pb_s�nb_h�j[mm�\s�[�

]sni`foilial[jbc]�[h[fsm_l�qb_l_�nb_�chn_hmcns�i`�̀ foil_m]_h]_�cm�l_]il^_^�%=ff_h)� .650&+�I[hs�

ncmmo_�nsj_m�g[s�\_�om_^�`il�nbcm�jli]_^ol_+�Pb_�m[gjf_m�[l_�[fq[sm�loh�nia_nb_l�qcnb�[�mn[h^[l^
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ni�^_n_lgch_�nb_�l_f[ncp_�[giohn�ni�@J=+�Bfiq�]snig_nls�b[m�jlip_^�ni�\_�[�`[mn)�[]]ol[n_�

jli]_^ol_)�qbc]b�h__^�hin�h_]_mmcn[n_�ecffcha�nb_�[^ofn�[hcg[f�%=ff_h)� .650&+�Bfiq�]snig_nls�cm�

qc^_fs�om_^�[h^�]oll_hnfs�om_^�\s�jlcp[n_�b[n]b_lc_m�ih�nb_�q_mn�]i[mn�i`�nb_�Qhcn_^�On[n_m+

@o_�ni�nb_�f[la_�pifog_�i`�l_kocl_^�m[gjf_m)�[h^�^o_�ni�nb_�_[m_)�l_fc[\cfcns)�[h^�

[]]ol[]s�i`�nb_�l_mofnm)�`fiq�]snig_nls�cm�nb_�g_nbi^�om_^�ch�nb_�]oll_hn�mno^s�ih�nlcjfic^�

5ZUKMVT�GFVMKT'

.+/+3� ?oll_hn�[h^�L[mn�N_m_[l]b�Pl_h^m�Scnb�Plcjfic^�>cp[fp_m

Plcjfic^�l_m_[l]b�qcnb�\cp[fp_m�][h�\_�^cpc^_^�chni�nqi�g[ch�][n_ailc_m7� l_m_[l]b�ih�biq�

ni�g[e_�nlcjfic^m)�[h^�l_m_[l]b�ih�nb_�^c``_l_h]_m�\_nq__h�nlcjfic^m�[h^�^cjfic^m+�Diq_p_l)�g[hs�

i`�nb_�j[mn�[h^�jl_m_hn�mno^c_m�g[s�`cn�chni�\inb�][n_ailc_m+

Kh]_�nb_�chcnc[f�qile�q[m�^ih_�mbiqcha�nb[n�nlcjfic^�\cp[fp_m�]iof^�\_�g[^_�qcnb�nb_�

_[mn_lh�ismn_l)�.SCTTPTUSGC�WKSIKOKEC�%On[hf_s�GU�CM'%� .65.&)�[h^�nb[n�nb_s�gcabn�\_�\_h_`c]c[f�`il�

[ko[]ofnol_)�[�hog\_l�i`�mno^c_m�[nn_gjn_^�ni�jli^o]_�nlcjfic^m�omcha�mcgcf[l�n_]bhcko_m+�

>_[ogihn�[h^�B[cl\linb_l�%.66.&�acp_�[�^_n[cf_^�l_pc_q�i`�nb_�mj_]c_m�l_m_[l]b_^�nblioab�nb_�

.65-äm)�]cncha�[n�f_[mn�_f_p_h�mj_]c_m�i`�\cp[fp_m�`il�qbc]b�nlcjfic^m�b[p_�mo]]_mm`offs�\__h�

jli^o]_^+� Eh�nb_�f[mn�^_][^_�nlcjfic �̂\cp[fp_m�b[p_�\_]ig_�q_ff�ehiqh�[h^�gil_�mj_]c_m�b[p_�

\__h�mo]]_mm`offs�jli^o]_^+�Rclno[ffs�[hs�mj_]c_m�i`�]igg_l]c[f�p[fo_)�[h^�_p_h�mig_�qcnb�fcnnf_�

[^gcnn_^�]igg_l]c[f�p[fo_)�b[p_�\__h�jli^o]_^�ni�[c �̂ch�inb_l�mno^c_m�mo]b�[m�gofncfi]om�

b_n_litsaimcns�[h^�mct_�%>_[ogihn�GU�CM'%� .662&+

=m�q_ff)�mno^c_m�nb[n�b[p_�\__h�g[^_�ih�^c``_l_hn�g_nbi^m�ni�jli^o]_�nlcjfic^m�[l_�[fmi�

jligch_hn�ch�nb_�fcn_l[nol_+�=m�g_hncih_^�jl_pciomfs)�[�hog\_l�i`�g_nbi^m�b[p_�\__h�om_^�ni�

ch^o]_�nlcjfic^s+� O][lj[�GU�CM'�%.661&�]igj[l_^�3�^c``_l_hn�g_nbi^m�ni�jli^o]_�nlcjfic^s�ch

.2

*/786.;-/.�<3:2� 7/84399365� 60�:2/�-67=8312:�6<5/8%� ';8:2/8�8/786.;-:365� 78623,3:/.�<3:26;:�7/84399365%



\cp[fp_m+�3*@I=L�b[m�\_]ig_�gil_�jligch_hn�`il�mno^s�ch�jli^o]cha�nlcjfic^m�\_][om_�i`�cnm�

f[]e�i`�nirc]cns)� mifo\cfcns�ch�q[n_l)�[h^�cnm�bcab�sc_f^m�%Hont)� .665&+� Lli\[\fs�nb_�gimn�

mcahc`c][hn�^cm]ip_ls�ch�nbcm�[l_[�cm�nb[n�i`�nb_�jli^o]ncih�i`�n_nl[jfic^m�`il�nb_�mo\m_ko_hn�

jli^o]ncih�i`�.--"�nlcjfic^�i``mjlcha�qcnbion�nb_�om_�i`�]b_gc][fm�%?b_q)� .661&+�Coi�[h^�=ff_h�

%.661&�jli^o]_^�nb_�`clmn�pc[\f_�n_nl[jfic^�ismn_lm�`il�nbcm�joljim_+�P_nl[jfic^�ismn_lm�q_hn�ih�ni�

\_�om_^�ni�jli^o]_�nlcjfic^�ismn_lm�%Coi�GU�CM'%� .663&+�Pbcm�cm�^ih_�\s�`_lncfctcha�n_nl[jfic^�_aam�

qcnb�^cjfic^�mj_lg+�Pb_�n_nl[jfic^m�l_jli^o]_�hilg[ffs)�[h �̂][h�\_�]limm_^�qcnb�ih_�[hinb_l�ni�

g[e_�gil_�n_nl[jfic^m+�Pb_�l_mofncha�nlcjfic^m�[l_�mig_ncg_m�][ff_^�áh[nol[fà�nlcjfic^m�ch�nb_�

ch^omnls+�Pbcm�l_m_[l]b�cm�g[echa�nlcjfic^�jli^o]ncih�gil_�[]]_mmc\f_�ni�b[n]b_lc_m�][onciom�i`�

omcha�nlcjfic^�ch^o]cha�]b_gc][fm+�Pb_�`[]n�nb[n� .--"�nlcjfic^m�[l_�jli^o]_^�_[]b�ncg_�g[e_m�

nb_g�gil_�om_`of�ch�nb_�mn_lcfct[ncih�i`�_rinc]�mj_]c_m�`il�chnli^o]ncih�chni�[�hilg[ncp_�

_hpclihg_hn+�=m�q_ff)� fimm_m�ch�sc_f^m�^o_�ni�nirc]cns�i`�nb_�nlcjfic^�ch^o]cha�n_]bhcko_�[l_�

_fcgch[n_^�\s�nbcm�g_nbi^)�al_[nfs�cgjlipcha�nlcjfic^�sc_f^m�%Ao^_fch_�GU�C K%�/---&+�=fnbioab�

om_`of)� n_nl[jfic^�jli^o]ncih�cm�[h�_rnl_g_fs�^c``c]ofn�[h^�ncg_�]ihmogcha�jli]_mm�[h^�q[m�

nb_l_`il_�hin�om_`of�`il�nb_�]oll_hn�jlid_]n�ih�gomm_fm+

Plcjfic^�p_lmom�^cjfic^�^cm_[m_�l_mcmn[h]_�q[m�[fmi�chp_mnca[n_^�qcnb�nb_�^cm_[m_�[a_hnm�

1CQMPTQPSKFKVN�OGMTPOK�%IOT&�ch�nb_�_[mn_lh�ismn_l)�.SCTTPTUSGC�WKSIKOKEC%� [h^�8GSLKOTVT�

NCSKOVT�%^_lgi�^cm_[m_&�ch�nb_�_[mn_lh�ismn_l)�.SCTTPTUSGC�WKSIKOKEC%� [h^�L[]c`c]�ismn_l)�

.SCTTPTUSGC�IKICT'�Eh�\inb�][m_m�nb_�nlcjfic^m�q_l_�`ioh^�ni�\_�_ko[ffs�mom]_jnc\f_�ni�nb_�^cm_[m_�

qb_h�]igj[l_^�ni�^cjfic^m�%I[nnbc_mm_h�[h^�@[pcm)� .66/8�I_s_lm�GU�CM'%� .66.&+�I[nnbc_mm_h�[h^�

@[pcm�%.66/&� ĉ �̂`ch )̂�biq_p_l)�nb[n�nlcjfic^m)�[fnbioab�mbiqcha�bcab_l�jl_p[f_h]_m�%gil_�

nlcjfic^m�q_l_�ch`_]n_^&�i `�IOT)�chcnc[ffs�mo``_l_^�fiq_l�giln[fcnc_m�[h^�b[^�bcab_l�]ih^cncih�

ch^c]_m�%g_[hcha�nb_s�q_l_�ch�[�bcab_l�mn[n_�i`�b_[fnb&�nb[h�^cjfic^m+
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O_r�^_n_lgch[ncih�b[m�[fmi�\__h�chp_mnca[n_^�omcha�nlcjfic^m�\_][om_�nlcjfic^m�][h�b_fj�

_fo]c^[n_�j[l_hn[f�a_h_nc]�]ihnlif)�[m�nlcjfic^m�b[p_�nqi�g[n_lh[f�m_nm�i`�]bligimig_m�[h^�ih_�

j[n_lh[f+�Pb_l_�cm�[�hin[\f_�[fn_l[ncih�i`�nb_�m_r�l[nci�ch�mig_�nlcjfic^�\cp[fp_m+�=cf�nlcjfic^�mi`n�

mb_ff�]f[gm�q_l_�`ioh^�ni�\_�`_g[f_�%=ff_h�GU�CM'%� .653&8�ch�]ihnl[mn)�[ff�nlcjfic^�I_^cn_ll[h_[h�

gomm_fm�q_l_�`ioh^�ni�\_�g[f_m�%Gcsigini�_n�[f+)� .663&+�=�l_]_hn�mno^s�b[m�[fmi�mbiqh�nb_�

mojjl_mmcih�i`�̀ oh]ncih[f�b_lg[jbli^cncmg�ch�nb_�][n[lch[�m][ffij)�,SIPQGEUGO�WGOUSKEPTVT%�

][omcha�[�al[^o[f�l_jf[]_g_hn�i`�nb_�g[f_�aih[^m+�Pb_�l_mofn�q[m�nb[n�63"�i`�[ff�nlcjfic^m�]iof^�

ihfs�\_�^_m]lc\_^�[m�`_g[f_)�qb_l_[m�[ff�^cjfic^m�l_g[ch_^�b_lg[jbli^cn_m�%Noct*R_l^oai)�

/---&+�>s�]ihnl[mn)�^q[l`�mol`]f[g�[h^�L[]c`c]�ismn_l�mbiq�hi�mcahc`c][hn�^c``_l_h]_�\_nq__h�m_r�

l[nci�ch�^cjfic^m�[h^�nlcjfic^m�%Coi�[h^�=ff_h)� .6618�=ff_h�[h^�@iqhcha)� .66-&+�Pb_m_�`ch^cham�

b[p_�f_^�ni�nb_�jlijim[f�i`�m_p_l[f�^c``_l_hn�a_h_nc]�g_]b[hcmgm�`il�m_r�^_n_lgch[ncih�[gihamn�

nb_�^c``_l_hn�chp_mnca[n_^�mj_]c_m+

Pb_�cmmo_�i`�nb_�l_f[ncp_�mn_lcfcns�i`�nlcjfic^m�qb_h�]igj[l_^�ni�^cjfic^m)�[h^�cnm�l_f_p[h]_�

ni�[ko[]ofnol_�b[m�\__h�_rn_hmcp_fs�mno^c_^+�Ehcnc[f�qile�mbiq_^�nb[n�nlcjfic^�ismn_lm�]iof^�

_hmol_�[�s_[l*lioh^�mojjfs�i`�jli^o]n�%=ff_h)� .655&)� [h^�nb[n�]ihmog_lm�jl_`_ll_^�nb_g�ip_l�

lcj_�^cjfic^m�^olcha�nb_�mj[qhcha�m_[mih�%=ff_h�[h^�@iqhcha)� .66.&+� O_p_l_fs�l_n[l^_^�

a[g_nia_h_mcm�[h^�ch]l_[m_^�afs]ia_h�f_p_fm�^olcha�nb_�mj[qhcha�m_[mih)�]igj[l_^�ni�^cjfic^m)�

b[p_�\__h�l_jiln_^�%=ff_h�[h �̂@iqhcha)� .6538�=ff_h�GU'�CK%� .6538�H__)� .6558�=ff_h�[h^�

@iqhcha)� .66-&+�Lli^o]ncih�i`�mn_lcf_�ismn_lm�nb[n�g[chn[ch�[�jimcncp_�_h_las�\[f[h]_�^olcha�nb_�

l_jli^o]ncp_�m_[mih�[h^�][h�\_�g[le_n_^�[ff�s_[l�lioh^�cm�nb_�g[ch�]igg_l]c[f�[cg�i`�nlcjfic^s�

ch^o]ncih�%=ff_h)� .655&+�N_f[ncp_�`_]oh^cns�p[lc_m�ch�^c``_l_hn�nlcjfic^�\cp[fp_�mj_]c_m)�biq_p_l)�

[ff�b[p_�p_ls�fiq�a[g_n_�jli^o]ncih�[h^�[l_)�`il�[ff�jl[]nc][f�l_jli^o]ncp_�joljim_m)� mn_lcf_�

%=ff_h)� .654&+
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H[mnfs)�g[hs�nlcjfic^�mno^c_m�chpifp_�nb_�_p[fo[ncih�i`�aliqnb�l[n_m�i`�nlcjfic^m)�[m�ch�

[fgimn�[ff�][m_m�nlcjfic^m�b[p_�\__h�mbiqh�ni�b[p_�moj_lcil�aliqnb�l[n_m�qb_h�]igj[l_^�ni�

^cjfic^m�%Coi)� .666)�Coi�GUCM'%�/--.&+�P[\f_�HQ�cm�n[e_h�`lig�Coi�GU�CM'�%/--.&)�[h^�

mogg[lct_m�nb_�mno^c_m�ni�^[n_�ih�aliqnb�^c``_l_h]_m�^o_�ni�nlcjfic^s+�Pi�^[n_�nb_l_�b[p_�\__h�[n�

f_[mn� ./�mj_]c_m�i`�\cp[fp_m�`il�qbc]b�aliqnb�^c``_l_h]_m�\_nq__h�^cjfic^�[h^�nlcjfic^�[^ofnm�

b[p_�\__h�mbiqh+�Plcjfic^m�aliq�`[mn_l�nb[h�hilg[f�^cjfic^m�\s�0-*2-"�ch�gimn�mj_]c_m)�[h^�oj�

ni�4-*.--"�ch�inb_l�mj_]c_m+�Khfs�ch�ih_�mj_]c_m�q_l_�nlcjfic^�mb_ff`cmb�mg[ff_l�nb[h�^cjfic^m�

%I[mih�GU�CM'%� .655&)�[�l_mofn�nb[n�b[m�hin�\__h�l_j_[n_^�%Coi�GU�C K%�/--.&+

P[\f_�.EE7�L_l]_hn�ch]l_[m_�ch�\i^p�mct_�i`�nlcjfic^�mb_ff`cmb�ip_l�nb_cl�^cjfic^�]ihnlifm�`Coi�GU�
CM''�/--�h+

Oj_]c_m Eh]l_[m_�%"& =a_�%dP & Oiol]_

A[mn_lh�Ksmn_l)�.SCTTPTUSGC�WKSIKOKEC 1. 0 On[hf_s�GU�CM'%� .651
0- / >[l\_l�[h^�I[hh)� .66.

Aolij_[h�Bf[n�Ksmn_l)�7TUSGC�GFVMKT 3- . D[qechm�_l�i,+)� .661
@[fc[hq[h�Ksmn_l)�.SCTTPTUSGC�UCMKGOXJCOGOTKT 2/ . Hc[ha�_l[,++� .661
L[]c`c]�Ksmn_l)�.SCTTPTUSGC�IKICT 0- . Coi�GU�CM'%� .663
Os^h_s�?[mn_l)�:CEEPTUSGC�EPNNGSEKCMKT 1. /+2 J_ff�_l[,+)� .661
L_[lf�Ksmn_l)�8KOEUCFC�NCSUGOTKK 11 / Fc[ha�_l[,+)� .66.
>[s�O][ffij)�,SIPQGEUGO�KSSCFKPOT 03 . P[\[lchc)� .651
?[n[lch[�O][ffij)�,SIPQGEUGO�WGOUSKEPTVT .-1 . Noct*R_l^oai�_l�CM'%� .665
Ji\cfcm�O][ffij)�.JMCNZT�OPDKMKT 1- . Hch�GUCM'%� .662
@q[l`�Ool`]f[g)�5VMKOKC�MCUGSCMKT 4/ -+0 Coi�[h^�=ff_h)� .661
D[l^�?f[g)�5GSEGOCSKC�NGSEGOCSKC -5 1 Ap_lmif_�_l�[,+)� .663
Oi`cmb_ff�?f[g)�5ZC�CSGOCSKC *.2 . 5CTPO�GUCM'%� .655

=p_l[a_ 1/

*',� AdbbT[�5`dPRd[cdaT�X]�D9=

LAE�cm�[�f_[^_l�ch�lij_�]ofnol_^�gomm_fm�ch�=nf[hnc]�?[h[^[�[h^�Jilnb�=g_lc][+�Iomm_f�

[ko[]ofnol_�ch�LAE�cm�mcgcf[l�ni�nb[n�i`�nb_�l_mn�i`�=nf[hnc]�?[h[^[+�=ff�gomm_f�]ofnol_�ch�=nf[hnc]�

?[h[^[�cm�`[]cfcn[n_^�omcha�momj_h^_^�]ofnol_�omcha�[�fihafch_�msmn_g�%I[ff_n�[h^�Isl[h^)
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.662&+�Iomm_f�[ko[]ofnol_�ch�=nf[hnc]�?[h[^[�\_achm�qcnb�nb_�]iff_]ncih�i`�qcf^�m__^�gomm_fm�ch�

nb_�_[lfs�mogg_l�[`n_l�[�mj[qhcha�_p_hn+� Eh�[�acp_h�[l_[�gomm_fm�[l_�gihcnil_^�`il�[�mo^^_h�fimm�

i`�q_cabn)�il�q[n_l�cm�m[gjf_^�`il�nb_�jl_m_h]_�i`�gomm_f�f[lp[_+�Kh]_�[�mo^^_h�^lij�ch�q_cabn�cm�

hin_^�il�c`�f[lp[_�[l_�jl_m_hn�ch�nb_�q[n_l)�nb_l_�cm�a_h_l[ffs�[�ih_*q__e�^_f[s�\_`il_�m__^�

]iff_]ncih�\_achm�%O][ll[nn)� .660&+�Iomm_f�f[lp[_�m_n�[n�[jjlircg[n_fs�/2-�Xoh�%I[ff_n�[h^�

Isl[h^)� .662&)�mi�jlijilncihm�i`�nb_m_�mct_^�f[lp[_�[h^�aliqnb�i`�nb_�fi][f�f[lp[f�jijof[ncih�][h�

acp_�[]]ol[n_�[]]iohnm�i`�qb_h�nb_�g[dil�m_n�qcff�i]]ol+�Pb_l_�[l_�[�qc^_�p[lc_ns�i`�mo\mnl[n_m�

om_^�ni�`[]cfcn[n_�gomm_f�m_nnf_g_hn�%I[ff_n�[h^�Isl[h^)� .662&)�biq_p_l�ch�LAE)�jifsjlijsf_h_�

lij_)�if^�[h^�`l[s_^�`lig�om_�ch�nb_�fi\mn_l�`cmb_ls)� cm�jl_^igch[hnfs�om_^�[m�[�]iff_]nil+�Pbcm�

[ffiqm�[�mocn[\fs�f[la_�mol`[]_�[l_[�`il�qcf^�m__^�ni�m_n�%[nn[]b�omcha�\smm[f�nbl_[^m&+�Pb_m_�lij_m�

[l_�momj_h^_^�i``�nb_�\[]efch_�i`�nb_�fihafch_�msmn_g�[h^�q_cabn_^�^iqh�omcha�g_n[f�mjce_m�il�

mg[ff�f_[^�q_cabnm+�Pb_�lij_�]iff_]nilm�[l_�^_jfis_^�[jjlircg[n_fs�ih_�q__e�jlcil�ni�nb_�

jl_^c]ncih�i`�mj[n`[ff+�Pbcm�cm�^ih_�ni�[ffiq�nb_�lij_m�ni�ám_[mihà+�O_[mihcha�cm�^ih_�\_][om_�cn�

b[m�\__h�`ioh^�\s�aliq_lm�nb[n)� ch�a_h_l[f)�gil_�gomm_f�mj[n�[nn[]b�qb_h�nb_�lij_�]iff_]nilm�

b[p_�\__h�[\f_�ni�mi[e�`il�m_p_l[f�^[sm�ch�m_[q[n_l+� Oj[n�fch_m�[l_�gihcnil_^�^olcha�nb_�mogg_l�

[h^�[^^cncih[f�\oism�[l_�[jjfc_^�[m�nb_�mj[n�aliqm�[h^�\_]ig_m�b_[pc_l+�=m�q_ff)� fch_m�nb[n�

\_]ig_�ch`_mn_^�qcnb�mn[l`cmb�g[s�\_�nl_[n_^�ch�[�mifoncih�i`�bs^l[n_^�fcg_�[h^�m_[q[n_l�ni�

jl_p_hn�nbcm�jl_^[nil�`lig�]ihmogcha�nb_�m__^�gomm_fm+

Eh�nb_�`[ff�nb_�m__^�]iff_]nilm�[l_�b[lp_mn_^�[h^�mnlcjj_^�i``+�Pb_�m__^�gomm_fm�[l_�nb_h�

[hsqb_l_�`lig�2*0-�gg�ch�f_hanb�%I[ff_n�[h^�Isl[h^)� .662&+�Pb_�m__^�gomm_fm�[l_�nb_h�al[^_^�

\s�mct_�omcha�[�g_]b[hct_^�msmn_g)�[h^�mocn[\fs�f[la_�gomm_fm�[l_�jf[]_^�ch�jf[mnc]�g_mb�h_nncha�

no\_m�][ff_^�ámf__p_mà)�il� mi]emà)�[fmi�\s�p[lciom�g_]b[hct_^�[h �̂ohg_]b[hct_^�g_nbi^m+�Oi]e�

f_hanb�p[lc_m�[h^�cm�^_j_h^_hn�ih�nb_�q[n_l�^_jnb�i`�nb_�aliqion�mcn_+�O__^�^_hmcnc_m�p[ls�qcnbch
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nb_�gomm_f�mi]em�\on�[l_�lioabfs�2--*3--�gomm_fm�j_l�g_n_l�i`�mi]e�%I[ff_n�[h^�Isl[h^)� .662&+�

Iomm_fm�nb_h�aliq�[h^�[l_�b[lp_mn_^�qb_h�nb_s�l_[]b�g[le_n�mct_+�>inb�nb_�aliqnb�ncg_�[h^�

^_mcl_^�g[le_n�mct_�p[lc_m�qcnb�mcn_+

Eh�LAE)�aliq_lm�n[e_�[^p[hn[a_�i`�nb_�h[nol[f�fc`_�]s]f_�ni�aliq�gomm_fm�ch�[h�[ko[]ofnol_�

m_nncha+�Bcaol_� .+2�mbiqm�nb_�g[dil�fc`_�]s]f_�mn[a_m�[m�nb_s�j_ln[ch�ni�]ofnol_�i`�nb_�\fo_�gomm_f)�

5ZUKMVT�GFVMKT%� ch�LAE+�Pb_�gomm_fm�mj[qh�ch�nb_�mjlcha�il�_[lfs�mogg_l)�jli^o]cha�]cfc[n_^�

nli]bijbil_�f[lp[_�qcnbch�/1�biolm+�Obilnfs�[`n_l�nb_�f[lp[_�\_ach�ni�m_]l_n_�[�mb_ff�[h^�\_]ig_�

@*p_fca_l�f[lp[_+�Pb_�gomm_fm�nb_h�aliq�ni�\_]ig_�f[la_l�p_fca_l�f[lp[_�ohncf�nb_s�[l_�l_[^s�ni�

m_n�[h^�g_n[giljbim_+�=n�nbcm�mn[a_�nb_s�[l_�l_`_ll_^�ni�[m�j_^cp_fca_l�f[lp[_)�^o_�ni�nb_�

jl_m_h]_�i`�[�`iin+�Pb_�j_^cp_fca_lm�m_n�ih�nb_�mj[n�]iff_]nil�fch_m�qcnbch�/.*/5�^[sm�[h^�aliq�

`il�1*3�gihnbm+�Pb_m_�]iff_]nil�fch_m�[l_�nb_h�b[lp_mn_^)�nb_�gomm_fm�[l_�nb_h�mi]e_^)�[h^�

^_jfis_^�[a[ch+�Pb_m_�aliq�ni�g[le_n�mct_�[h^�[l_�b[lp_mn_^�a_h_l[ffs�ch� ./*.5�gihnbm)�il�

gil_)�^_j_h^cha�ih�nb_�mj_]c`c]�mcn_�aliqnb�]b[l[]n_lcmnc]m+
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D[lp_mn�I[le_n*Oct_
Iomm_fm
%./*.5�gihnbm&

Iomm_fm�Oj[qh�
%I[s*Foh_&

=^ofn�Iomm_fm�Cliq�ni�
I[le_n*Oct_�ih�Oi]em�
%./*.5�gihnbm&

D[h,_mn�Oj[n�?iff_]nilm�
[h^�@_jfis�Oi]em�
B[ff
%1*3�gihnbm&

Pli]bijbil_�H[hl[_�
%1*/1�biolm&

@*R_fca_l�H[lp[_�
%/1*15�biolm&

H[lp[_�=nn[]b�ni�
?iff_]nil�Hch_m�
%/*1�q__em&

(
H[n_l�R_fca_l�
%.1*/.� ^[sm&

L_^cp_fca_l�H[lp[_�
%/.*/5�^[sm&

Bcaol_�.+2�?igg_l]c[f�jli^o]ncih�]p]c_�PH�5WUKMVT�GFVMKT�ch�LAE�%[^[jn_^�`lig�I[ff_n�[h^�
Ipl[h^+� .662R
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Pb_�LAE�gomm_f�ch^omnls�b[m�^_p_fij_^�chni�[�mo]]_mm`of�[ko[]ofnol_�ch^omnls�ch�l_]_hn�

s_[lm+� Eh�/---�LAE�jli^o]_^�51�!�i`�?[h[^[äm�nin[f�jli^o]ncih�\s�q_cabn�[h^�46"�\s�p[fo_+�

Bcaol_m� .+3�[h^� .+4�mbiq�aliqnb�ch�nb_�ch^omnls�mch]_� .653)�cffomnl[ncha�nb_�f[h^_^�p[fo_�[h^�

q_cabn�l_mj_]ncp_fs�i`�]ofnol_^�\fo_�gomm_f�ch�LAE�[h^�nb_�qbif_�i`�?[h[^[+� Eh�nb_�j[mn�^_][^_)�

`lig�.66-�ni�/---)�LAE�b[m�m__h�[�331"�ch]l_[m_�ch�jli^o]ncih�\s�q_cabn�[h^�[h�5.."�ch]l_[m_�

\s�p[fo_+�Pb_l_�[l_�]oll_hnfs�ip_l�.2--�di\m�^cl_]nfs�mojjiln_^�\s�nb_�ch^omnls)�g[hs�i`�nb_g�

`off�ncg_+�Kp_l� .-)4--�[]l_m�[l_�]oll_hnfs�f_[m_^�ih�/46�m_j[l[n_�gomm_f�f_[m_m+�Pb_�g[dilcns�i`�

nb_�jli^o]n�cm�g[le_n_^�[m�[�fcp_�`l_mb�jli^o]n)�qcnb�g[le_nm�_rn_h^cha�ni�[ff�i`�Jilnb�=g_lc][�

[h^�j_lci^c][ffs�chni�Aolij_+

Pin[f�?[h[^c[h�[h^�LAE�/HC:<DB�65D<:B� H[h^cham

OKKK�?=@
/2---

+))))

.2---

.----

L>
?=J=@=

2---

-� .Ü �

.653 .655 .66- +))).66/ .661 .665.663

U_[l

Bcaol_� .+37�Pin[f�?[h[^c[h�[h^�LAE�5WUKMVT�GFVMKT�f[h^cham�\p�p[fo_�%Oiol]_7�@BM�mn[ncmnc]m+
+))�]'
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Pin[f�?[h[^c[h�[h^�LAE�/HC:<DB�65D<:B� H[h^cham

ATcaXR

G^]]Tb

+))))

.2---

.----

2---
L>
?=J=@=

.653 .655 .66- .66/ .661 .663 .665 +)))

KTPa

Bcaol_� .+47�Pin[f�?[h[^c[h�[h^� 5WUKMVT�GFVMKT�f[h^cham�ch�g_nlc]�nihh_m�%Oiol]_7�@BM�
mn[ncmnc]m+�/--..+

*'-� GaX_[^XSb�Pb�P�F^[dcX^]�c^�P�D9=�AdbbT[�=]Sdbcah�Da^Q[T\

Pb_�LAE�gomm_f�[ko[]ofnol_�ch^omnls�b[m�^_gihmnl[n_^�l_g[le[\f_�mo]]_mm�ch�nb_�j[mn�

nq_hns�s_[lm�[h^�b[m�\_]ig_�[�p_ls�mcahc`c][hn�]ihnlc\onil�ni�nb_�fi][f�_]ihigs+� Scnb�_``_]ncp_�

g_nbi^m�i`�jli^o]ncih�_mn[\fcmb_^)�[h^�nb_�g[dilcns�i`�[p[cf[\f_�q[n_l�f_[m_m�m_]ol_^)�nb_�gomm_f�

ch^omnls�cm�hiq�fiiecha�`il�nb_�g_[hm�ni�l_g[ch�]igj_ncncp_�ch�nb_�g[le_n�jf[]_+� Kh_�[l_[�i`�

]ih]_lh�ni�nb_�ch^omnls�cm�nb_�b[lp_mncha�[h^�g[le_ncha�i`�gomm_fm�^olcha�[h^�domn�[`n_l�nb_�

mj[qhcha�m_[mih+� Ncj_�gomm_fm�%h_[l�mj[qhcha&�][h�mj[qh�^o_�ni�nb_�mnl_mm�i`�mbcjjcha+

Iomm_fm�nb[n�mj[qh�qbcf_�ch�nl[hmcn�ni�g[le_n�][h�\_�l_nolh_^�ni�nb_�jli]_mmilm�`il�l_`oh^+�Pbcm�

][h�[fmi�l_mofn�ch�^cmm[ncm`c_^�]omnig_lm�\_][om_�i`�[h�oh^_mcl[\f_�i^iol)�[�^_]l_[m_^�mb_f`�fc`_)�

[h^�jiil�ko[fcns+� Iomm_fm�nb[n�b[p_�l_]_hnfs�mj[qh_^�b[p_�mcahc`c][hnfs�l_^o]_^�g_[n�sc_f^�

g[echa�nb_g�f_mm�[jj_[fcha�ni�nb_�]ihmogcha�jo\fc]+� Pb_�g[le_ncha�i`�nlcjfic^�gomm_fm�^olcha
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nbcm�j_lci^�qiof^�[ff_pc[n_�nb_m_�jli\f_gm�[h^�[ffiq�nb_�ch^omnls�ni�g[le_n�[�ko[fcns�jli^o]n�

s_[l�lioh^+�Eh�@_]_g\_l�.663�nb_�LAE�?ofnol_^�Iomm_f�Cliq_lm�=mmi]c[ncih�c^_hnc`c_^�

a0WCMVCUKOI�UGEJOKRVGT�UP�QSPFVEG�USKQMPKF�NVTTGMT�UP�TVQQMZ�NCSLGUT�FVSKOI�UJG�OCUVSCM�

TQCXOKOI�TGCTPObb�[m�ih_�i`�nb_�ch^omnls$m�l_m_[l]b�jlcilcnc_m+

Plcjfic^m�b[p_�jiilfs�^_p_fij_^�aih[^m)�jli^o]_�`[l�`_q_l�a[g_n_m�%mj_lg�[h^�_aam&)�

[h^�[l_�go]b�f_mm�fce_fs�ni�mj[qh�nb[h�l_aof[l�gomm_fm+� Pb_s�l_[ffi][n_�nb_cl�_h_las�niq[l^m�

aliqnb�chmn_[^�i`�a[g_n_�jli^o]ncih+� Pbcm�[ffiqm�`il�[�gil_�^_mcl[\f_�jli^o]n�ch�nlcjfic^m�qbcf_�

nb_�hilg[f�^cjfic^�gomm_fm�[l_�lcj_�il�mj[qhcha+

Pb_�^_p_fijg_hn�i`�nlcjfic^�gomm_fm�][h�\_�]ihmc^_l_^�[m�[^^cha�p[fo_�ni�nb_�_rcmncha�

gomm_f�ch^omnls+� Pb_�cmmo_�i`�mj[qhcha�^olcha�mbcjg_hn�i`�̂ cjfic^m�[h^�fiq�g_[n�sc_f^m�

cgg_^c[n_fs�`iffiqcha�mj[qhcha�]ihncho_m�ni�\_�cmmo_m�qcnb�nb_�ch^omnls�^_mjcn_�p[lciom�

g[h[a_g_hn�n_]bhcko_m�[h �̂jli]_^ol_m�ni�[pic^�nb_m_�i]]oll_h]_m+� Oig_�LAE�jli]_mmilm�[l_�

chp_mnca[ncha�ijjilnohcnc_m�ch�inb_l�jlipch]_m�ni�mojjfs�nb_�g[le_nm�[n�ncg_m�qb_h�LAE�gomm_fm�

[l_�ch�mj[qhcha�]ih^cncih+

Pb_�]igg_l]c[f�[jjfc][ncih�i`�nb_�^_p_fijg_hn�i`�nlcjfic^�gomm_fm�]iof^�\_�al_[n+� Pb_�

ch^omnls�qiof^�\_�[\f_�ni�jlipc^_�nb_�g[le_n�qcnb�nlcjfic^�gomm_fm�^olcha�nb_�h[nol[f�mj[qhcha�

m_[mih�nbom�_hmolcha�[�ko[fcns�jli^o]n�s_[l�lioh^�ni�nb_�g[le_n+� Plcjfic^�b[lp_mncha�[h^�
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N[p_h)�?+�L+)�Iiljbia_h_mcm+�Pb_�[h[fsmcm�i`�giQom][h�^_p_fijg_hn+�Kr`il^)�QG7�L_la[ggih�
Ll_mm8� .633+

Noct*R_l^oai)�?+�=+8�=ff_h)�O+�G+8�E\[ll[)�=+�I+�Cliqnb�i`�nlcjfic^�pm+�^cjfic^�][n[lch[�m][ffij�
#,SIPQGEUGO�WGOUSKEPTVT%� Oiq_l\s�EE� .51/&+�>iie�i`�=\mnl[]nm)�=ko[]ofnol_�$65)�
B_\lo[ls� .2*.6)� .665�)�13-+� .665+

Noct*R_l^oai)�?+�=+)�N[gcl_t)�F+�H+)�=ff_h)� O+�G+)�[h �̂E\[ll[)�=+�I+�Plcjfic^�?[n[lch[�O][ffij�
#,SIPQGEUGO�WGOUSKEPTVT�Oiq_l\s�EE)� .51/&7�Cliqnb)�a[g_nia_h_mcm)�[h^�
mojjl_mmcih�i`�̀ oh]ncih[f�b_lg[jbli^cncmg+�=ko[]ofnol_�/---8� .537.0*0/+

O][lj[)�F+)�Pili)�F+�A+)�[h^�S[^[)�G+�P+�@cl_]n�]igj[lcmih�i`�mcr�g_nbi^m�ni�ch^o]_�nlcjfic^s�ch�
\cp[fp_m+�=ko[]ofnol_� .6618� ..67..6*.00+

O][lj[)�F+8�R[oab[h)�@+�A+8�Hihaf_s)�N+� Eh^o]ncih�i`�nlcjfic^s�ch�nb_�_[mn_lh�ismn_l)�.SCTTPTUSGC�
WKSIKOKEC%�omcha�3*@I=L+�Fiolh[f�i`�Ob_ff`cmb�N_m_[l]b� .6628� .17�/44+

O][ll[n)�@+)�=�D[h^\iie�i`�Jilnb_lh�Iomm_f�?ofnol_+� .6608�Iihn[ao_)�LAE7�Emf[h^�Ll_mm�Hn^++

Ojloha)�I+�Lbsmcifiac][f�_h_la_nc]m�i`�gomm_f�f[lp[_�#5ZUKMVT�GFVMKT$'� E+�Ob_ff�aliqnb�[h^�
\cig[mm+�I[lch_�A]ifias�Llial_mm�O_lc_m� .6518� .47/62*0-2+
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On[hf_s)�F+�C+)�=ff_h)�O+�G+)�[h^�Dc^o)�D+�Lifsjfic^s�ch^o]_^�ch�nb_�=g_lc][h�ismn_l)
.SCTTPTUSGC�WKSIKOKEC%�qcnb�]sni]b[f[mch�>+�=ko[]ofnol_� .65.8�/07.*.-+

On[hf_s)�F+�C )�Dc^o)�D+)�[h^�=ff_h)�O+�G+�Cliqnb�i`�=g_lc][h�ismn_lm�ch]l_[m_^�\s�jifsjfic^s�
ch^o]_^�\s�\fi]echa�g_cimcm� .�\on�hin�g_cimcm�/+�=ko[]ofnol_� .6518�047.14*.22+

P[\[lchc)�?+�H+� Eh^o]_^�nlcjfic^s�ch�nb_�\[s�m][ffij)�,SIPQGEUGO�KSSCFKPOT%� [h^�cnm�_``_]n�ih�
aliqnb�[h^�a[g_nia_h_mcm+�=ko[]ofnol_�.6518�1/7.2.*.3-+

U[g[gini)�O+�[h^�Ooa[q[l[)�U+� Eh^o]_^�nlcjfic^s�ch�nb_�gomm_f)�5ZUKMVT�GFVMKT%�\s�n_gj_l[nol_�
mbi]e+�=ko[]ofnol_� .6558�4/7/.*/6+
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+'�G<9�89G9EA=B5G=CB�C:�G<9�GE=D@C=8�=B8H7G=CB�=B=G=5G=CB�G=A=B;

+'*� =]ca^SdRcX^]

Pb_�ai[f�i`�]igg_l]c[f�nlcjfic^�ch^o]ncih�i`�gomm_fm�cm�ni�jli^o]_�[�bcab�j_l]_hn[a_�

nlcjfic^�]ibiln�qcnb�[�bcab�molpcpilmbcj�nblioabion�nb_�b[n]b_ls�mn[a_�%=ff_h�GU�CM'%� .653&+�

Egj_l[ncp_�ni�nb_�ch^o]ncih�i`�\inb�[�bcab�j_l]_hn[a_�nlcjfic^�[h^�[�bcab�molpcp[f�l[n_�]ibiln�i`�

nlcjfic^�gomm_fm�cm�nb_�^_n_lgch[ncih�i`�nb_�jlij_l�ncg_�[n�qbc]b�ni�ch^o]_�nlcjfic^s+� Eh�nb_�j[mn)�

nb_�mn[a_�i`�̂ _p_fijg_hn�qb_h�2-"�i`�nb_�_aam�mbiq_^�jif[l�\i^s�`ilg[ncih�b[m�\__h�om_^�[m�[�

]iggih�]o_�ni�mn[ln�nlcjfic^�ch^o]ncih�nl_[ng_hn�ch�ismn_lm�%=ff_h�GU�CM'%� .656&+�Pb_�i\d_]ncp_�i`�

nbcm�mno^s�q[m�ni�^_n_lgch_�nb_�ijncg[f�ncg_�`il�nlcjfic^s�ch^o]ncih�chcnc[ncih�ch�5ZUKMVT�GFVMKT�

_g\lsim�omcha�nqi�g_nbi^m8�nb_�`clmn�q[m�\[m_^�ih�jif[l�\i^s�_rnlomcih�[h^�nb_�m_]ih^�ih�

g_cinc]�_p_hnm+�Pb_�i\d_]ncp_�i`�nb_�`clmn�_rj_lcg_hn)�\[m_^�ih�jif[l�\i^s�_rnlomcih)�q[m�ni�

^_n_lgch_�nb_�ncg_�jimn�`_lncfct[ncih)�qb_h�2-"�i`�nb_�_g\lsim�^_p_fij_^�jif[l�\i^c_m+�Pb_�

m_]ih^�_rj_lcg_hn)�\[m_^�ih�g_cinc]�_p_hnm)�q[m�oh^_ln[e_h�ni�^_n_lgch_�nb_�ncg_�jimn�

`_lncfct[ncih�qb_h�2-"�i`�nb_�_g\lsim�q_l_�ch�=h[jb[m_�/�[h^�nb_�inb_l�2-"�q_l_�ch�P_fijb[m_�

+ '

Eh�giffom]m)�nlcjfic^�ch^o]ncih�i]]olm�nblioab�nb_�om_�i`�[h�_rn_lh[f�nl_[ng_hn�ih�[�

`_lncfct_^�_aa+�Pbcm�nl_[ng_hn�b[m�[�`chcn_�^ol[ncih)�nb_�ijncg[f�ncg_�i`�qbc]b�cm�^_n_lgch_^�\s�

nb_�ncgcha�i`�g_cinc]�_p_hnm+�Pbcm�ncg_� c̀ ig�qbc]b�[�nlcjfic^�ch^o]ncih�nl_[ng_hn�g[s�\_�

chcnc[n_^�ohncf�cn�cm�hi�fiha_l�_``_]ncp_�g[s�\_�l_`_ll_^�ni�[m�nb_�ch^o]ncih�qch^iq+�Pbcm�]b[jn_l�

qcff�^_m]lc\_�nb_�nqi�_rj_lcg_hnm�^_mcah_^�ni�_p[fo[n_�nb_�ncgcha�i`�nb_�mn[ln�i`�nbcm�ch^o]ncih�

qch^iq+�Pbcm�qile�cm�nb_�`ioh^[ncih�`il�ijncgct[ncih�i`�nb_�nlcjfic^�ch^o]cha�n_]bhcko_�ch�

5ZUKMVT�GFVMKT'�Bolnb_l�qile�ih�nb_�f_hanb�i`�nbcm�qch^iq�%qb_h�cn�cm�gimn�mocn[\f_�ni�_h^�nb_�

nl_[ng_hn&�[h^�nl_[ng_hn�f_p_f�qcff�\_�^cm]omm_^�ch�]b[jn_l�0+
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@ymlimc_lm�GU�CM'� %.660&�moaa_mn_^�nb[n�nlcjfic^�ch^o]ncih�nl_[ng_hn�omcha�3*@I=L�q[m�

\_mn�[n�nb_�I_n[jb[m_� .� mn[a_+�R[^[jif[m�%.666&)�biq_p_l)� `ioh^�nb[n�gil_�mo]]_mm�q[m�a[ch_^�

\s�nl_[ncha�qb_h�[jjlircg[n_fs�2-"�i`�nb_�_aam�q_l_�ch�=h[jb[m_�/�[h^�nb_�inb_l�2-"�q_l_�ch�

P_fijb[m_�/+�Pb_l_`il_)�nb_�joljim_�i`�nb_�m_]ih^�_rj_lcg_hn�q[m�ni�`ch^�nb_�ijncg[f�mn[a_)�\s�

ncgcha)�`il�`onol_�ch^o]ncih�l_`ch_g_hn+

+'+� APcTaXP[b�P]S�ATcW^Sb

>inb�_rj_lcg_hnm�q_l_�]ih^o]n_^�[n�nb_�Aff_lmfc_�Ob_ff`cmb�D[n]b_ls�%AOD&)�ch�AQ_lmEc_)�

LAE�q[m�nb_�`[]cfcns�qb_l_�nb_�_rj_lcg_hn�q[m�]ih^o]n_^+�Ic]lim]ij_�mfc^_m�q_l_�mo\m_ko_hnfs�

l_[^�[n�nb_�=nf[hnc]�R_n_lch[ls�?iff_a_�%=R?&)�Qhcp_lmcns�i`�Llch]_�A^q[l^�Emf[h^�%QLAE&)� ch�

?b[lfinn_niqh)�LAE+

/+/+.� Arj_lcg_hn�!.� *�Pb_�@_n_lgch[ncih�i`�Lif[l�>i^p�Arnlomcih�Pcgcha�ch�5WUKMVT�GFVMKT�

-SPPFTUPEL

>lii^mni]e�q_l_�i\n[ch_^�ch�Jip_g\_l�i`�.665� `lig�[�gomm_f�f_[m_�fi][n_^�ch�H_hhir�

]b[hh_f)�h_[l�H_hhir�Emf[h^)�LAE+�Pb_m_�\lii^mni]e�q_l_�`ioh^�ni�\_�ch�jiil�mj[qhcha�

]ih^cncih)�[�]ih]fomcih�l_[]b_^�[`n_l�i\m_lp[ncih�i`�m_p_l[f�m[]lc`c]_^�ch^cpc^o[fm�qbc]b�q_l_�

bcmnifiac][ffs�_r[gch_^�omcha�[�fcabn�gc]lim]ij_+�=jjlircg[n_fs�/--�i`�nb_m_�[hcg[fm�q_l_�

]ih^cncih_^�`il�mcr�q__em�omcha�[�]bcff_l�msmn_g�qbc]b�oncfct_^�l_]cl]of[n_^�q[n_l�ch�[h�chmof[n_^�

]ihn[ch_l+�@olcha�nbcm�ncg_�nb_s�q_l_�mfiqfs�[]]fcg[n_^�`lig�nb_�[g\c_hn�n_gj_l[nol_�i`�/}?�ni�

5}?+�@olcha�]ih^cncihcha�nb_�[hcg[fm�q_l_�\[n]b�`_^�[�gcr�i`�]ofnol_^�gc]li[fa[_�%^c[nigm�[h^�

`f[a_ff[n_m&�^olcha�q[n_l�]b[ha_m�_p_ls�/�^[sm+
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:QCXOKOI

Llini]ifm�q_l_�^_p_fij_^�mi�[m�ni�l_^o]_�nb_�jimmc\cfcns�i`�mj_lg�]ihn[]ncha�nb_�_aam�

][omcha�`_lncfct[ncih�jlcil�ni�nb_�_rj_lcg_hn�]igg_h]_g_hn�[h^�^olcha�_[]b�mn[a_�i`�nb_�

mj[qhcha�[h^�_rj_lcg_hn[f�jl[]nc]_m�ionfch_^�ch�nbcm�]b[jn_l+�A[]b�]ihn[ch_l�il�i\d_]n�nb[n�][g_�

chni�]ihn[]n�qcnb�nb_�a[g_n_m�q[m�lchm_^�qcnb�[�2"�\f_[]b�mifoncih�[h^�nb_h�`l_mb�q[n_l�\_`il_�

mj[qhcha�[h^�\_nq__h�_[]b�mn_j�nblioabion�nb_�^ol[ncih�i`�nb_�_rj_lcg_hn+�Kh�nb_�^[s�i`�nb_�

_rj_lcg_hn�nb_�[hcg[fm�q_l_�n[e_h�`lig�nb_�]ih^cncihcha�[l_[)�lchm_ �̂ch�`l_mb�q[n_l)�jf[]_^�ch�[�

/-�H�_gjns�\o]e_n�[h^�mb[e_h�`il�[jjlircg[n_fs�/�gchon_m�ch�il^_l�ni�ch^o]_�[h�chcnc[f�

g_]b[hc][f�mnl_mm�[m�[�mj[qhcha�]o_�jlcil�ni�nb_�[]no[f�mj[qhcha+�Pb_s�q_l_�nb_h�jf[]_^�ch�

ch^cpc^o[f� EH�jf[mnc]�\_[e_lm�qcnb�[jjlircg[n_fs�3--�gf�i`�E� jg�`cfn_l_^�m_[�q[n_l�%BOS&�[n�

.5}?+�Oj[qhcha�q[m�ch^o]_^�\s�[�nb_lg[f�mbi]e�i`�[h�ch]l_[m_�i`�.-}?)�[m�nb_�[hcg[fm�q_l_�

n[e_h�`lig�5}?�q[n_l�jlcil�ni�mj[qhcha+� Pbcm�g_nbi^)� cm�ih_�i`�nbim_�l_jiln_^�ni�\_�_rnl_g_fs�

mo]]_mm`of�ch�]igg_l]c[f�[h^�l_m_[l]b�m][f_�mj[qhcha�jl[]nc]_m�W,YJ�5ZUKMVT�ICMMPQSPWKOEKCMKT�ch�

nb_�L[]c`c]�Jilnbq_mn�%@[pcm)�j_lm+�]igg+&+�=`n_l�ch^cpc^o[fm�q_l_�mj[qh_^)�_aa�ko[fcns�q[m�

_p[fo[n_^�gc]lim]ijc][ffs�[h^�mocn[\f_�%g[nol_&�_aam�q_l_�jiif_^�`lig�0� ch^cpc^o[fm+�

=jjlircg[n_fs�0�gcffcih�_aam�q_l_�om_^�`il�_[]b�n_gj_l[nol_�nl_[ng_hn+�Oocn[\f_�mj_lg�q[m�[fmi�

jiif_^�`lig�1�ch^cpc^o[fm+�?[oncih�q[m�_r_l]cm_^�ch�il^_l�ni�jl_p_hn�]ihn[]n�\_nq__h�nb_�_aam�

[h^�mj_lg�jlcil�ni�]ihnliff_^�`_lncfct[ncih)�e__jcha�\inb�m_j[l[n_�ni�l_^o]_�nbcm�lcme�i`�

]ihn[gch[ncih+�B_lncfct[ncih�i]]oll_^�qcnbch�/�biolm�i`�a[g_n_�]iff_]ncih�mi�[m�hin�ni�

]igjligcm_�nb_�ko[fcns�i`�nb_�a[g_n_m)�qbc]b�^cgchcmb_m�qcnb�_rn_h^_^�ncg_�[`n_l�]ihn[]n�qcnb�

m_[q[n_l+�=�n[la_n�mj_lg*_aa�l[nci�i`�[jjlircg[n_fs�2�ni�/2�mj_lg�j_l�_aa�cm�^_mcl[\f_�ch�

b[n]b_ls�giffom]�`_lncfct[ncih�%@[pcm)�j_lm+�]igg�&+� Eh�\inb�n_gj_l[nol_�m[gjf_m�%.2}?�[h^�

/-}?&�nb_�i\m_lp_^�mj_lg*_aa�l[ncim�`_ff�qcnbch�nbcm�l[ha_+
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0YQGSKNGOU

En�q[m�^_]c^_^�nb[n�\inb�n_gj_l[nol_m�i`�.2}?�[h^�/-}?�qiof^�\_�chp_mnca[n_^�[m�nb_s�[l_�

\inb�]iggih)�[h^�_[mcfs�[]bc_p[\f_�qilecha�n_gj_l[nol_m�ch�mb_ff`cmb�b[n]b_lc_m+� /-}?�q[m�

m_f_]n_^�[m�cn�cm�[�]iggihfs�om_^�n_gj_l[nol_�ch�gimn�mb_ff`cmb�b[n]b_lc_m)�[h^� .2}?�q[m�m_f_]n_^�

[m�cn�cm�]fim_l�ni�nb_�n_gj_l[nol_�^olcha�nb_�h[nol[f�fi][f�mj[qhcha�ch�nbcm�mj_]c_m�[h^�[fmi�

]iggih�ch�g[hs�mb_ff`cmb�b[n]b_lc_m+�Liif_^�_aam�`c$ig�nb_�ch^cpc^o[ffs�mj[qh_^�`_g[f_m�q_l_�

jf[]_^�ih�[�/-�ucg�mc_p_�nb[n�q[m�jf[]_^�ch�[�/-H�\o]e_n�i`�BOS+�Pbcm�\o]e_n�q[m�jf[]_^�ch�[�

/-}?�q[n_l�\[nb�ni�e__j�nb_�_aam�[h^�mollioh^cha�m_[�q[n_l�[n�nb[n�n_gj_l[nol_+� O[gjfcha�i`�nb_�

_aam�q[m�`[]cfcn[n_^�\s�mcgjfs�l[cmcha�nb_�m]l__h�ion�i`�nb_�q[n_l�[h^�[mjcl[ncha�_aam�`lig�nb_�

m]l__h)�qcnbion�[h�_r]_mm�i`�m_[�q[n_l)�[h^�cgg_^c[n_fs�l_nolhcha�nb_�m]l__h�ni�nb_�\o]e_n+�Pb_�

_aam�q_l_�cgg_^c[n_fs�jf[]_^�ch�[�jl_*fi[^_^�/�gf�]_hnlc`oa_�no\_�]ihn[chcha�/"�\o``_l_^�

`ilg[fch�`cr[ncp_+�Pb_�m[gjf_�q[m�gcr_^�q_ff�mi�[m�ni�`cr�nb_�_aam�l[jc^fs+�Pb_�_rj_lcg_hn�

chpifp_^�`_lncfctcha�nb_�_aam)�gcrcha�q_ff�^olcha�nbcm�jli]_mm)�[h^�m[gjfcha�nb_g�jlcil�ni�

`_lncfct[ncih)�[n�`_lncfct[ncih)�[h^�[n�0gchon_�chn_lp[fm�oj�ni�nb_�/*biol�g[le+�Ocgofn[h_iom�ni�nbcm�

m[gjfcha)�nb_�m[g_�jli]_^ol_�q[m�\_cha�`iffiq_^�omcha�nb_�m[g_�_aa�[h^�mj_lg�jiif�qcnb�[�

q[n_l�\[nb�i`�.2}?+

:EPSKOI�8PMCS�-PFZ�0YUSVTKPO

Lif[l�\i^c_m�[l_�pcmc\f_�omcha�fcabn�gc]lim]ijs+� Eh�il^_l�ni�[c^�ch�^_n_]ncih)�nb_�om_�i`�[�

-+2"�[]_ni*il]_ch�mn[ch�q[m�_gjfis_^+�Pbcm�mn[ch�]ihmcmn_^�i`�-+2"�il]_ch�ch�[�mifoncih�i`�3-"�

[]_nc]�[]c^+�Pbcm�jli]_^ol_�cm�om_^�mj_]c`c][ffs�`il�giffom]m)�[m�^_m]lc\_^�\s�Coi�%.66.&+�Pbcm�

g_nbi^ifias�q[m�\[m_^�ih�nb_�ilcach[f�jli]_^ol_�`clmn�^_m]lc\_^�\s�@[lfchanih�[h^�H[�?iolm�

%.63/&+�O[gjf_m�i`�_aam�q_l_�l_gip_^�`lig�nb_�`cr[ncp_�[h^�jf[]_^�ih�[�]f_[h�gc]lim]ij_�mfc^_+
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Pqi�il�nbl__�^lijm�i`�mn[ch�q_l_�nb_h�[^^_^�ni�nb_�mfc^_�[h^�[�]ip_lmccj�q[m�[^^_^+�=`n_l�

[ffiqcha�nb_�mn[ch�ni�m_n�`il�nqi�gchon_m�nb_�_aam�q_l_�pc_q_^�[h^�nb_�hog\_l�i`�_aam�ion�i`�nb_�

`clmn�2-�m__h�ih�nb_�mfc^_�^_gihmnl[ncha�jif[l�\i^c_m�q_l_�l_]il^_^+�Sb_h�nbcm�hog\_l�l_[]b_^�

/2�%2-"�i`�_aam&)�nb_�n[la_n�b[^�\__h�l_[]b_^�[h^�hi�`olnb_l�m[gjf_m�q_l_�l_kocl_^+

/+/+/� Arj_lcg_hn�!/�* �Pb_�@_n_lgch[ncih�i`�I_cinc]�Ap_hnm�KO5WUKMVT�GFVMKT�

-SPPFTUPEL

>lii^mni]e�q_l_�[a[ch�i\n[ch_^�ch�@_]_g\_l�i`�.666�`lig�[�gomm_f�f_[m_�fi][n_^�ch�nb_�

H_hhir�Emf[h )̂�LAE�pc]chcns+�Pb_m_�[hcg[fm�q_l_�[fmi�]ih^cncih_^�omcha�[�]bcff_l�msmn_g�[h^�

l_]cl]of[n_^�q[n_l�ch�[h�chmof[n_^�]ihn[ch_l�`il�3�q__em+�@olcha�nbcm�ncg_�nb_s�q_l_�mfiqfs�

[]]fcg[n_^�`lig�nb_�[g\c_hn�n_gj_l[nol_�i`�-}?�ni�5á?+�@olcha�]ih^cncihcha)�nb_�[hcg[fm�q_l_�

\[n]b�`_^�[�gcr�i`�̂ c[nigm�[h^�`f[a_ff[n_m�^olcha�q[n_l�]b[ha_m�_p_ls�/�^[sm+

:QCXOKOI

Oj[qhcha�q[m�j_l`ilg_^�ch�nb_�m[g_�q[s�nb[n�cn�q[m�ch�Arj_lcg_hn�!.+� Eh�nbcm�

_rj_lcg_hn�biq_p_l)�1�`_g[f_m�q_l_�jiif_^�`il�om_)�acpcha�[jjlircg[n_fs�0�gcffcih�_aam)�[h^�

mj_lg�`lig�4�g[f_m�q[m�jiif_^�`il�om_+�Pb_�hog\_l�i`�g[f_m�[h^�`_g[f_m�om_^�q[m�^_n_lgch_^�

\s�nb_�hog\_l�i`�pc[\f_�g[f_�[h^�`_g[f_m�mo]]_mm`offs�mj[qh_^+� Eh�nbcm�][m_)�1�`_g[f_m�

jli^o]cha�bcab�ko[fcns�_aam�[h^�4�g[f_m�jli^o]cha�bcab�ko[fcns�mj_lg�q_l_�mo]]_mm`offs�

mj[qh_^+�Oo``c]c_hn�mj_lg�il^_l�ni�[nn[ch�[�l_[mih[\f_�mj_lg�[giohn�%2*/2�j_l�_aa&�q[m�om_^+�

Pbcm�q[m�^_n_lgch_^�\s�[�pcmo[f�[jjlircg[ncih�i`�nb_�hog\_l�j_l�gf�[h^�g[nb_g[nc][ffs�

^_n_lgchcha�nb_�[giohn�i`�mj_lg�ni�[^^+
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"72-3.0-15

Pbcm�_rj_lcg_hn�q[m�ihfs�j_l`ilg_^�ih�ih_�m[gjf_�i`�jiif_^�_aam�b_f^�[n�/-}?)�qcnb�hi�

inb_l�n_gj_l[nol_�l_jfc][n_+�Knb_lqcm_�nb_�_rj_lcg_hn�q[m�nb_�m[g_�[m�nb[n�i`�Arj_lcg_hn�!.�

_r]_jn�nb[n�m[gjf_m�i`�_aam�q_l_�n[e_h�[n�_p_ls�gchon_�`lig�`_lncfct[ncih�ohncf�nb_�ih_�biol�

g[le+�Pbcm�q[m�^ih_�ch�il^_l�ni�acp_�[�gil_�[]]ol[n_�jc]nol_�i`�nb_�g_cinc]�_p_hnm�oj�ni�_aa�

]f_[p[a_)�qbc]b�cm�l_jiln_^�ni�i]]ol�qcnbch�nb_�`clmn�biol�[`n_l�`_lncfct[ncih�%N[nn_h\ols�[h^�>_la)�

.6218�Onl[nbg[h)� .6548�Hont�_n�[,+)� .66.&+

.CUGIPSK[KOI�P H�5GKPUKE�0WGOUT

O[gjf_m�q_l_�mn[ch_^�omcha�nb_�m[g_�jli]_^ol_�[h �̂[]_ni*il]_ch�mn[ch�om_^�ch�

Arj_lcg_hn�!.+�Pb_�mn[ch_^�m[gjf_�q[m�nb_h�pc_q_^�oh^_l�[�fcabn�gc]lim]ij_+�A[]b�i`�nb_�`clmn�

2-�_aam�i\m_lp_^�`il�_p_ls�m[gjf_�q_l_�][n_ailct_^�[m�\_cha�ch�[�j[lnc]of[l�mn[a_�i`�g_cimcm+� Eh�

nb_�][m_m�qb_l_�hi�]f_[l�mn[a_�q[m�pcmc\f_)�nb[n�_aa�q[m�l_jf[]_^�\s�nb_�h_rn�pcmo[fct_^�mo]b�nb[n�

nb_�`clmn�2-�l_[^cfs�m]il_^�]igjlcm_^�nb_�m[gjf_�`il�_[]b�ncg_�m[gjf_^+

/+0�N_mofnm

/+0�+.� Arj_lcg_hn�!.� *�Pb_�@_n_lgch[ncih�i`�Lif[l�>i^p�Arnlomcih�Pcgcha�N5WUKMVT�GFVMKT

P[\f_�EE�E�cm�[�mogg[ls�i`�nb_�l_mofnm+� Eh�nb_�/-}?�q[n_l�\[nb�alioj)�jif[l�\i^c_m�

[jj_[l_^�[m�_[lfs�[m� .2�gchon_m�jimn�`_lncfct[ncih�[h^�mbiq_^�nb_�^_mcl_^�m]il_�i`�2-"�jif[l�

\i^s�^cmjf[s�[n�/.�gchon_m�jimn�`_lncfct[ncih�`il�/�l_jfc][n_m�[h �̂/1�gchon_m�jimn�`_lncfct[ncih�`il�

ih_�l_jfc][n_+�O[gjf_m�n[e_h�`lig�nb_� .2}?�q[n_l�\[nb�mbiq_^�[�mfiq_l�^_p_fijg_hn�i`�jif[l�

\i^c_m)�qcnb�hih_�[jj_[lcha�ohncf� .5�gchon_m�jimn*`_lncfct[ncih+�=ff�m[gjf_m�`lig�nb_� .2}?�q[n_l�

\[nb�mbiq_^�2-"�jif[l�\i^s�^cmjf[s�\s�/4�gchon_m�jimn*`_lncfct[ncih)�qcnb�ih_�i`�nb_�l_jfc][n_m
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mbiqcha�nbcm�m]il_�[n�/1�gchon_m+�Pb_� .2}?�q[n_l�\[nb�m[gjf_m�[fmi�mbiq_^�f_mm�msh]blihs�

[gihamn�nb_gm_fp_m)�qcnb�l_jfc][n_m�mbiqcha�[�^cm]l_j[h]s�i`�[m�go]b�[m� .3"�%i`�_aam�mbiqcha�

jif[l�\i^c_m&�\_nq__h�nb_g�[n�/.� gchon_m�jimn*`_lncfct[ncih+�Pb_�f[la_mn�^cm]l_j[h]s�\_nq__h�[hs�

l_jfc][n_m�ch�nb_�/- ?�q[n_l�\[nb�m[gjf_�[n�[hs�acp_h�chn_lp[f�cm�3"+

P[\f_�EE+E7�Lif[l�\i^p�_rnlomcih�KO�5WUKMVT�GFVMKT�[m�^_n_lgch_^�\p�fcabn�gc]lim]ijp+

L_l]_hn�i`�i\m_lp_^�_aam�mbiqcha�jif[l�\i^c_m

cm$*] /-á?
Pcg_

%gchon_m
jimn

`_lncfct[ncih&

N_jfc][n_
.

N_jfc][n_
/

N_jfc][n_
0

62"
?ih`c^_h]_
Ehn_lp[f

N_jfc][n_
.

N_jfc][n_
/

N_jfc][n_
0

62"
?ih`c^_h]_
Ehn_lp[f

- - - - * - - -
0 - - - + - - -
3 - - - * - - -
6 - - - * - - -
./ - - - * - - -
.2 - - - * 1 / / /+34(.+.2
.5 / 1 - /É/ /1 /3 /- /0+00É0+-2
/. 1/ // /3 0-É.-+25 2/ 21 13 2-+34É1+.3
/1 1- /1 2/ 05+34É.1+C2 * * 35 *

/4 41 2/ * 30(.2+23 * * *

/+0+/� Arj_lcg_hn�!/�* �Pb_�@_n_lgch[ncih�i`�I_cinc]�Ap_hnm�KO5WUKMVT�GFVMKT

Bcaol_�/+.� cm�[�mogg[ls�i`�nb_�l_mofnm+�P_fijb[m_� .)�nb_�mn[a_�qb_h�jif[l�\i^s�.� cm�

_rnlo^_^)�q[m�pcmc\f_�[m�_[lfs�[m� ./�gchon_m�jimn�`_lncfct[ncih+�=h[jb[m_�/)� nb_�mn[a_�nb[n�cm�[�

jl_]olmil�ni�jif[l�\i^s�/�\_cha�_rnlo^_^)�\_a[h�[n�//�gchon_m�jimn�`_lncfct[ncih+�P_fijb[m_�/)�

^olcha�qbc]b�jif[l�\i^s�/�cm�_rnlo^_^)�\_a[h�[n�[�ncg_�i`�/4�gchon_m�jimn�`_lncfct[ncih+�Aaa�

]f_[p[a_)�nb_�`clmn�gcninc]�_g\lsihc]�]f_[p[a_)�\_a[h�[n�11�gchon_m�jimn�`_lncfct[ncih+�Pb_�n[la_n�

ncg_)�qb_h�[jjlircg[n_fs�2-"�i`�nb_�m]il_^�_aam�q_l_�aicha�nblioab�=h[jb[m_�/)�[h �̂

[jjlircg[n_fs�2-"�i`�nb_�m]il_^�_aam�q_l_�aicha�nblioab�P_fijb[m_�/�q[m�`ioh^�ni�\_�0/�

gchon_m�jimn�`_lncfct[ncih+
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Pcg_�Limn�B_lncfct[ncih�%gch&�

Ü P_fijb[m_�/ Ü� Ü =h[jb[m_�/ ?_ff�?f_[p[a_

Bcaol_�/+.�7� Oogg[lct_^�g_cinc]�_p_hnm�ch�5WKKMVT�GFVMKT�[n�/-'X?+

+'-� 8XbRdbbX^]

/+1+.� Pb_�Egjiln[h]_�i`�Pb_�Eh^o]ncih�Ehcnc[fct[ncih�Pcgcha

Pb_�^_n_lgch[ncih�i`�nb_�jlij_l�ch^o]ncih�qch^iq� %ncg_�i`�nl_[ng_hn�chcnc[ncih�ni

nl_[ng_hn�n_lgch[ncha&�cm�]lo]c[f�ni�nlcjcic^�ch^o]ncih�`il�[�hog\_l�i`�l_[mihm+�Bclmn)� nb_�ch^o]ncih

nl_[ng_hn�cm�jin_hnc[ffs�f_nb[f�ni�`_lncfct_^�_aam�qb_h�_rjimol_�ncg_m�[l_�nii�fiha+�@ymlimc_lm�GU

CM%� %.660&�`ioh^�nb[n�fiha_l�_rjimol_m�ni�3*@I=L�chn_l`_l_^�qcnb�`clmn�]f_[p[a_�[h^�l_mofn_^�ch

^_p_fijg_hn[f�[\hilg[fcnc_m)�_mj_]c[ffs�ch�5ZUKMVT�GFVMKT'� Eh�][m_m�qb_l_�nb_�ch^o]ncih�]ig_m

_[lfs)�[fnbioab�[�]ibiln�qcnb�[�bcab�j_l]_hn[a_�i`�nlcjfic^m�gcabn�\_�jli^o]_^)�nb_�molpcpilmbcj

qiof^�\_�fiq)�g[echa�nb_�]ibiln�f_mm�om_`of�`c$ig�[�]igg_l]c[f�j_lmj_]ncp_+�O_]ih^fs)� nb_

ncgcha�gcabn�hin�ihfs�fiq_l�molpcpilmbcj)�\on�[fmi�[``_]n�nb_�j_l]_hn[a_�i`�nlcjfic^m�nb[n�qiof^

\_�jli^o]_^�ch�[�acp_h�]ibiln+� E`�nb_�ch^o]ncih�qch^iq)�[fnbioab�nb_�jlij_l�f_hanb�i`�ncg_�qb_h
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mn[ln_^�[h^�_h^_^�[n�nb_�[jjlijlc[n_�ncg_m)�cm�nii�f[n_)�g_cimcm�EE�qcff�hin�\_�\fi]e_^�[h^�nb_�

jli^o]ncih�i`�gimnfs�^cjfic^m�qcff�l_mofn+�Pbcm�qiof^�l_mofn�ch�[�]ibiln�qcnb�[�bcab�j_l]_hn[a_�i`�

^cjfic^m)�[h �̂nbom�[�fiq_l�j_l]_hn[a_�i`�nlcjfic^m+� En�cm�cgjiln[hn�ni�hin_�nb[n�hin�[ff�_aam�[l_�ch�

nb_�m[g_�g_cinc]�mn[a_�[n�[hs�ncg_+�Pbom)�cn�cm�cgjiln[hn�nb[n�gimn�i`�nb_�_aam�[l_�bcabfs�

msh]blihiom�ch�n_lgm�i`�g_cinc]�_p_hnm)�[h �̂nb[n�nb_s�[l_�nl_[n_^�mo]b�nb[n�gimn�_aam�qcff�l_]_cp_�

nb_�jlij_l�[giohn�i`�nl_[ng_hn�ch�il^_l�ni�ch^o]_�nlcjfic^s+�Ho�%.653&�`ioh^�nb[n�g_cinc]�_p_hnm�

i`�nb_�_aam�[l_�gil_�msh]blihiom�[n�bcab_l�n_gj_l[nol_m�%hin�_r]__^cha�nb_�jbsmcifiac][f�

fcgcnm&8�nb[n�cm)�nb_�g_icnc]�_p_hnm�nl[hmjclcha�ch�nb_�_aam�[l_�ch�al_[n_l�ohcmih+�Ccp_h�nbcm�`ch ĉha)�

[�bcab_l�n_gj_l[nol_�qcnbch�nb_�jbsmcifiac][f�fcgcn�qiof^�\_�_rj_]n_^�ni�jli^o]_�gil_�

msh]blihiom�g_cinc]�_p_hnm+�Pbcm�q[m�mojjiln_^�\s�nb_�`ch^cha�ch�_rj_lcg_hn�!f� nb[n�gil_�_aam�

q_l_�ch�nb_�m[g_�g_cinc]�mn[a_�ih�[p_l[a_�[n�[�acp_h�m[gjfcha�ncg_�ch�nb_�/-}?�m[gjf_�

]igj[l_^�ni�nb_� .2}?�m[gjf_+� O[fchcns�[fmi�[``_]nm�ncgcha)�\on�f_mm�nb[h�n_gj_l[nol_�^i_m)�[h �̂

hin�qcnbch�nb_�l[ha_�nb[n�mb_ff`cmb�qiof^�hilg[ffs�\_�mo\d_]n_^�ni�ch�[�b[n]b_ls�%=ff_h�_,+�C�'%�

.656&+� E`�nb_�ch^o]ncih�qch^iq�\_achm�nii�_[lfs)�nb_�l_mofn�qiof^�\_�[�\fi]echa�i`�g_cimcm� .� `il�

gimn�i`�nb_�_aam)�l_mofncha�ch�j_hn[jfic^m�%2J&�\_cha�jli^o]_^+�L_hn[jfic^m�^i�hin�molpcp_�ni�nb_�

@*p_fca_l�mn[a_�%m__�]b[jn_l� .)� m_]ncih� .+.� `il�fc`_�]s]f_�[h �̂^_m]lcjncih�i`�nbcm�f[lp[f�mn[a_&+�Pbcm�

q[m�mbiqh�ni�i]]ol�ch�5ZUKMVT�ICMMPQSPWKOEKCMKT�\s�O][lj[�GU�CM'� %.660&+�Pb_�[onbilm�_rjim_^�

_aam�ni� Ega,H�i`�]sni]b[f[mch�>�`lig�4�ni�02�gchon_m�[`n_l�`_lncfct[ncih)�\fi]echa�g_cimcm�.+�Pb_�

l_mofncha�^_p_fijcha�j_hn[jfic^�_aam�mbiq_^�[�mo\m_ko_hn�chbc\cncih�i`�̀ clmn�]f_[p[a_�[h^� ĉ_ +̂�

Pb_l_`il_�nb_�l_mofncha�]ibiln�qiof^�b[p_�[�f[la_�j_l]_hn[a_�i`�nlcjfic^m�[n�nb_�@*p_fca_l�mn[a_)�

[m�qb[n_p_l�q[mhän�[�j_hn[jfic^�qiof^�fce_fs�\_�[�nlcjcic^�%b[pcha�g_cimcm�E�]igjf_n_^�[h^�\_cha�

ch�g_cimcm�EE&+�Pbcm�]ibiln�qiof^�fce_fs�b[p_�[�fiq_l�molpcpilmbcj�biq_p_l)�[m�nb_�j_hn[jfic^m�

qiof^�[ff� ĉ_+
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/+1+/� N[ncih[f_�i`�Pb_�Pqi�Arj_lcg_hnm

Arj_lcg_hn� .�q[m�nb_�`clmn�[nn_gjn�ni�`ch^�[�mn[lncha�ncg_�`il�nlcjfic^s�ch^o]ncih�qcnb�

l_`_l_h]_�ni�nb_�ncg_�i`�̀ _lncfct[ncih+�Pb_�n[la_n�i`�]ih]_lh�q[m�nb_�ncg_�[n�qbc]b�2-"�i`�[ff�_aam�

b[^�oh^_laih_�jif[l�\i^s�.� _rnlomcih+� En�q[m�[mmog_^�[n�nb[n�ncg_�nb[n�cn�q[m�gil_�]lcnc][f�ni�

`ch �̂nb_�chcnc[ncih�ncg_�i`�ch^o]ncih)�[m�nb_�_r[]n�^ol[ncih�i`�nb_�nl_[ng_hn�]iof^�\_�l_`ch_^�ch�

`olnb_l�_rj_lcg_hnm+� En�q[m�[fmi�^_]c^_^�nb[n�\inb�n_gj_l[nol_m�i`�.2}?�[h^�/-}?�qiof^�\_�

chp_mnca[n_^�[m�nb_s�[l_�\inb�]iggih)�[h^�_[mcfs�[]bc_p[\f_�qilecha�n_gj_l[nol_m�ch�mb_ff`cmb�

b[n]b_lc_m�%@[pcm)�j_lm+�]igg+&)�[h �̂nb_s�qiof^�acp_�mig_�chmcabn�[m�ni�[�n_gj_l[nol_�_``_]n�ch�

nb_�ch^o]ncih�qch^iq+�Pb_�g[ch�i\d_]ncp_�i`�nbcm�_rj_lcg_hn�q[m�ni�^_n_lgch_�nb_�ncg_�[n�qbc]b�

2-"�i`�̀ _lncfct_^�_aam�^_p_fij_^�jif[l�\i^c_m+�Bc`ns�j_l]_hn�jif[l�\i^s�`ilg[ncih�b[m�\__h�om_^�

[m�[�]iggih�]o_�ni�mn[ln�nlcjcic^�ch^o]ncih�nl_[ng_hn�ch�ismn_lm+�Pb_l_`il_)�nb_�joljim_�i`�nbcm�

_rj_lcg_hn�q[m�ni�`ch �̂nbcm�ihm_n�i`�ch^o]ncih�ncg_�jimn�`_lncfct[ncih�i`�_aam+�Pbcm�%2-"�i`�_aam�

mbiqcha�jif[l�\i^c_m&�b[m�nl[^cncih[ffs�\__h�nb_�ncg_�qb_h�nlcjcic^�ch^o]ncih�nl_[ng_hnm�b[ �̂

\_aoh�`il�mb_ff`cmb)�_h^cha�[`n_l�p[lciom�ncg_�j_lci^m�^_j_h^cha�ih�nb_�mj_]c_m�%>[e_l)� .6638�

=ff_h�GU'�CM%� .656&+

Kh_�]b[ff_ha_�ni�nb_�jli^o]ncih�i`�\inb�nlcjcic^�[h^�^cjfic^�[hcg[fm�`il�aliqnb�nlc[fm�q[m�

[h�oh_rj_]n_^�bcab�giln[fcns�f_p_f�^olcha�nb_�l_j_[n_^�mj[qhm�ch�nb_�mogg_l�i`�.666�%m__�

]b[jn_l�1)�m_]ncih�1+/+.&+�Pbcm�chcnc[n_^�[�lxxp[fo[ncih�i`�nb_�nl_[ng_hn�qch^iq)�j[lnc]of[lfs�nb_�

ch^o]ncih�chcnc[ncih�ncgcha�[m�^_n_lgch_^�ni�\_�\_nq__h�/.� [h^�/1�gchon_m�jimn�`_lncfct[ncih�ch�

_rj_lcg_hn�!.+�Kh_�jimmc\f_�l_[mih�`il�l_j_[n_^�fiq�molpcpilmbcjm)� f_mm�nb[h�-+-."�ni�nb_�@*�

p_ba_l�mn[a_)�g[s�b[p_�\__h�nb[n�chcnc[ncih�i`�nl_[ng_hn�ni�ch^o]_�nlcjfic^s�gcabn�b[p_�\__h�nii�

_[lfs+� E`�nbcm�q[m�nb_�][m_)�jif[l�\i^s�.� _rnlomcih�qiof^�\_�\fi]e_^�ch�gimn�_aam)�`ilgcha�

j_hn[jfic^m+�L_hn[jfic^m�^i�hin�molpcp_�ni�nb_�@*p_fca_l�mn[a_+�Eh�nolh)�biq_p_l)�[hs�_aam�nb[n

1-

*/786.;-/.�<3:2� 7/84399365� 60�:2/�-67=8312:�6<5/8%� ';8:2/8�8/786.;-:365� 78623,3:/.�<3:26;:�7/84399365%



q_l_�j[mn�nbcm�mn[a_�qiof^�fce_fs�b[p_�jif[l�\i^s�/�_rnlomcih�\fi]e_^�[h^�nbom�\_]ig_�[�

nlcjcic^+�Pb_�nl_h^�ch�mj[qhm�q[m�ch�]ih]il^[h]_�qcnb�nbcm�[m�nb_�molpcpilm�i`�nb_m_�mj[qhm)�

nbioab�`_q)�q_l_�gimnfs�nlcjfic^m�%[ff�ip_l�5-"�nlcjcic^)�qcnb�g[hs�ip_l�6-"&+

Pb_l_`il_)�_rj_lcg_hn�!/�chpifp_^�[�gil_�ch*^_jnb�mno^s�i`�nb_�g_cinc]�_p_hnm�ch�5ZUKMVT�

GFVMKT�[n�/-}?)� nb_�n_gj_l[nol_�nb[n�mbiq_^�nb_�gimn�g_cinc]�msh]blihs�ch�_rj_lcg_hn�!.+�=m�

ijjim_^�ni�[nn_gjncha�ni�nl_[n�[n�nb_�ncg_�domn�[`n_l�jif[l�\i^s�.�q[m�_rnlo^_^)�[�gil_�`chcn_�jichn�

q[m�om_^+�Pbcm�mnl[n_as�q[m�mbiqh�ni�\_�mo]]_mm`of�ch�C_i^o]e�]f[g�nlcjcic^�ch^o]ncih�

%R[^[jif[m)� .666&+�@ymlimc_lm�GU�CM'� %.660&�`ioh^�nb[n�nlcjcic^�ch^o]ncih�nl_[ng_hn�omcha�3*�

@I=L�q[m�\_mn�[n�nb_�g_n[jb[m_� .� mn[a_+� Eh�C_i^o]e�]f[g�ch^o]ncih�biq_p_l)�R[^[jif[m�

%.666&�`ioh^�nb[n�_rnlomcih�\fi]echa�qcnb�3*@I=L�domn�[n�nb_�jichn�qb_l_�2-"�i`�nb_�_aam�q_l_�

ch�=h[jb[m_�/�[h^�2-"�i`�nb_�_aam�q_l_�ch�P_fijb[m_�/�jli^o]_^�nb_�\_mn�l_mofnm+� Pb_l_`il_)�

_rj_lcg_hn�!/�q[m�j_l`ilg_^�qcnb�nbcm�[m�nb_�n[la_n�ion]ig_+

Arj_lcg_hnm�!.� [h^�!/�q_l_�ch�[al__g_hn�qcnb�ih_�[hinb_l�ch�n_lgm�i`�jif[l�\i^s�.�

_rnlomcih+�Arj_lcg_hn�!.� cffomnl[n_^�nb[n�gimn�_aam�b[ �̂_rnlo^_^)�il�q_l_�ch�nb_�jli]_mm�i`�

_rnlo^cha�jif[l�\i^s�.� \s�/.*/1�gchon_m�jimn�`_lncfct[ncih+�Arj_lcg_hn�/�mcgcf[lfs�mbiq_^�nb[n�

gimn�_aam�q_l_�oh^_laicha�jif[l�\i^s� .� _rnlomcih)�m]il_^�[m�P_fijb[m_� .)�[n�[�ncg_�i`�/1�

gchon_m�jimn�`_lncfct[ncih+�Pb_�`[]n�nb[n�\inb�_rj_lcg_hnm�mbiq_^�[�mcgcf[l�ncg_�i`�jif[l�\i^s�.�

_rnlomcih�ch`_lm�nb[n�c`�nb_�ch^o]ncih�chcnc[fct[ncih�q[m�ch�`[]n�_[lfs)�][omcha�giln[fcnc_m)� cn�q[m�hin�

\_][om_�nb_�n[la_n�i`�̀ clmn�jif[l�\i^s�_rnlomcih�q[m�cgjlij_lfs�c^_hnc`c_^+� En�cm�jimmc\f_�nb[n�[�

gil_�[]]ol[n_�nl_[ng_hn�ch^o]ncih�chcnc[ncih�q[m�l_kocl_^)�[m�nb_�ih_�l_m_[l]b_^�[h^�i\n[ch_^�ch�

_rj_lcg_hn�!/+

Pb_l_`il_)�`olnb_l�ijncgct[ncih�][h�\_�`[]cfcn[n_^�[h^�_rjf[ch_^�\s�nbcm�g_cinc]�gi^_f�

^_p_fij_^�ch�_rj_lcg_hn�!/+�=m�jl_pciomfs�g_hncih_^)�nb_�n[la_n�nl_[ng_hn�chcnc[fct[ncih

1.

*/786.;-/.�<3:2� 7/84399365� 60�:2/�-67=8312:�6<5/8%� ';8:2/8�8/786.;-:365� 78623,3:/.�<3:26;:�7/84399365%



l_m_[l]b_^�ch�_rj_lcg_hn�!/�q[m�nb_�ncg_�qb_h�2-"�i`�_aam�q_l_�aicha�nblioab�=h[jb[m_�/�[h �̂

nb_�inb_l�2-"�q_l_�aicha�nblioab�P_fijb[m_�/+�Bolnb_l�ijncgct[ncih�i`�nb_�ch^o]ncih�nl_[ng_hn�

qch^iq�%m__�]b[jn_l�0&)�ch]fo^cha�nb_�chcnc[fct[ncih)�q[m�\[m_^�ojih�nbcm�n[la_n�i`�0/�gchon_m�[n�

/-á?+

1/

*/786.;-/.�<3:2� 7/84399365� 60�:2/�-67=8312:�6<5/8%� ';8:2/8�8/786.;-:365� 78623,3:/.�<3:26;:�7/84399365%



+'.� ETUTaT]RTb

=ff_h)� O+�G+)�@iqhcha)�O+�H+)�?b[cnih)�F+)�[h^�>_[nnc_)�F+�D+�?b_gc][ffs�[h^�jl_mmol_*ch^o]_^�
nlcjfic^s�ch�nb_�L[]c`c]�ismn_l�.SCTTPTUSGCIKICT'�=ko[]ofnol_� .6538�247026*046+

=ff_h)�O+�G+8�@iqhcha)�O+�H+8�?b_q)�G+�G+�D[n]b_ls�I[ho[f�`il�Lli^o]cha�Plcjcic^�Ksmn_lm+
.656+�O_[nnf_)�S[mbchanih)�Qhcp_lmcns�i`�S[mbchanih�Ll_mm+�P_]fgc][f�l_jiln+

>[e_l)�>+�>ocf^cha�[�\_nn_l�ismn_l+�>cim]c_h]_� .6638�137/1-*/11+

@[lfchanih)�?+�@+�[h^�H[�?iolm)�H+�L+)�Pb_�D[h^fcha�i`�?bligimig_m+�J_q�Uile)�QO=7�D[`b_l�
Lo\fcmbcha�?igj[hs8� .63/+

@_mlimc_lm)�N+�N+)�Cxl[l^)�=+)�L_cahih)�F+)�J[]clc)�U+)�@_``_mh_)�H+)�Iil[mm_)�F+)�H_^o)�?+)�
Lbxfcjin)�L+)�Co_llc_l)�L+)�[h^�@o\_)�B+�=�hip_f�g_nbi^�ni�jli^o]_�nlcjfic^m�ch�
\cp[fp_�giffom]m�\s�nb_�om_�i`�3*@cg_nbsf[gchijolch_+�Fiolh[f�i`�Arj_lcg_hn[f�
I[lch_�>cifias�[h^�A]ifias+� .6608� .4-7/6*10+

Coi)�T+� Ono^c_m�ih�n_nl[jfic^�ch^o]ncih�ch�nb_�L[]c`c]�ismn_l)�.SCTTPTUSGC�IKICT�%Pboh\_la&+�Lb^�
@cmm_ln[ncih+�Qhcp_lmcns�i`�S[mbchanih8� .66.+

Ho)�F+*G+�Pb_�_``_]nm�i`�n_gj_l[nol_�[h^�m[fchcns�ih�g_cimcm)�`_lncfct[ncih�[h^�`clmn�gcnimcm�i`�nb_�
L[]c`c]�ismn_l�\.SCTTPTUSGC�IKICT$�_aam+� IO]+�Pb_mcm+�Qhcp_lmcns�i`�S[mbchanih8�
.653+

Hont)�N+�=+)�?b[f_lgq[n)�G+)�Bcao_l[m)�=+�F+)�Comn[`mih)�N+�C�)�J_q_ff)�?+�Iomm_f�=ko[]ofnol_�ch�
I[lch_�[h^�Amno[lch_�Ahpclihg_hnm�Pblioabion�nb_�Silf^+�I_ht_f)�S+�Amno[lch_�
[h^�I[lch_�>cp[fp_�IiQome�?ofnol_+�>i][�N[nih)�BH7�?N?�Ll_mm8� .66.+�jj+24*64+

N[nn_h\ols)�F+�?+�[h^�>_la)�S+�A+�Ag\lsihc]�m_aal_a[ncih�^olcha�_[lfs�^_p_fijg_hn�PK5ZUKMVT�
GFVMKT'�Fiolh[f�i`�Iiljbifias�.6218�627060*1.1+

O][lj[)�F+)�S[^[)�G+�P+)�[h^�Gig[lo)�=+� Eh^o]ncih�i`�n_nl[jfic^s�ch�gomm_fm�\s�mojjl_mmcih�i`�
jif[l�\i^s�`ilg[ncih+�Jcjjih�Oocm[h�C[ee[cmbc� .6608�267/-.4*/-/0+

Onl[nbg[hh)�I+�B+)�N_jli^o]ncih�[h^�@_p_fijg_hn�i`�I[lch_�Ehp_ln_\l[n_m�i`�nb_�Jilnb_lh�
L[]c`c]�?i[mn+� O_[nnf_)�S[mbchanih8�Qhcp_lmcns�i`�S[mbchanih�Ll_mm8� .654+

R[^ij[f[m)�>+�@_p_fijg_hn�[h �̂Kjncgct[ncih�i`�Plcjcic^�Eh^o]ncih�P_]bhcko_m�ch�nb_�C_i^o]e�
?f[g)�8COPQGC�CDSVQUC'� IO]+�Pb_mcm+�Qhcp_lmcns�i`�S[mbchanih8� .666+� 5.jj+

10

*/786.;-/.�<3:2� 7/84399365� 60�:2/�-67=8312:�6<5/8%� ';8:2/8�8/786.;-:365� 78623,3:/.�<3:26;:�7/84399365%



,'� G<9�89I9@CDA9BG�5B8�CDG=A=L5G=CB�C:�GE=D@C=8�=B8H7G=CB�=B

%)'#$(&�"!($#&

,'*� =]ca^SdRcX^]

Pi�^[n_�nb_l_�b[p_�\__h�hog_liom�g_nbi^m�om_^�ch�[nn_gjnm�ni�^_p_fij�nlcjcic^�\cp[fp_�

giffom]m+�?ig\ch[ncihm�i`�]b_gc][f�ch^o]ncih�[h^�b_[n�mbi]em�b[p_�\__h�nb_�gimn�_``_]ncp_�

%?b[jn_l� .)� m_]ncih�.+/+1&+�Kh]_�nb_�^_n_lgch[ncih�i`�nb_�nlcjcic^�ch^o]ncih�ncgcha�q[m�

^_n_lgch_^�%?b[jn_l�/)�m_]ncih�/+1&�nb_�h_rn�jb[m_�ch�nb_�jli^o]ncih�i`�[�bcab�j_l]_hn[a_)�bcab�

molpcpilmbcj�nlcjcic^�gomm_f�]ibiln�q[m�nb_�^_p_fijg_hn�i`�[�mnl[n_as�`il�nb_�ch^o]ncih�i`�

nlcjfic^s�%c+_+�qbc]b�g_nbi^%m&�ni�n_mn&�[h^�nb_�ijncgct[ncih�i`�nb[n�g_nbi^+�Pb_�i\d_]ncp_�i`�nbcm�

mno^s�q[m�ni�^_p_fij�[h^�ijncgct_�[h�ch^o]ncih�mnl[n_as+

Pb_�l_mofnm�i`�]b[jn_l�/�mbiq_^�nb[n�[n�/-}?�nb_l_�q[m�[�bcab_l�^_al__�i`�g_cinc]�

msh]blihs�nb[h�[n� .2}?+�Pbcm�q[m�_pc^_hn�ch�nb_�l_mofnm�i`�_rj_lcg_hn�!.�qbc]b�mbiq_^�nb[n�[�

bcab_l�j_l]_hn[a_�i`�nb_�_aam�q_l_�ch�nb_�m[g_�g_cinc]�mn[a_�[n�[�acp_h�ncg_�qb_h�]igj[l_^�

qcnb�nb_� .2}?�nl_[ng_hn+�Pb_m_�l_mofnm�[fmi�ch^c][n_^�nb[n�[n�/.�gchon_m�jimn�`_lncfct[ncih)� nb_�

g_cinc]�m]il_�a_h_l[ffs�[mmi]c[n_^�qcnb�ijncg[f�nlcjcic^�jli^o]ncih�i]]oll_^+� Eh�_rj_lcg_hn�!/�i`�

]b[jn_l�/�[�gil_�]igjl_b_hmcp_�^_m]lcjncih�i`�g_cinc]�_p_hnm�ch�nb_�gomm_f�_aa�q[m�l_jiln_^+�

Pb_m_�l_mofnm�mbiq_^�nb[n�nb_�l_mofnm�i`�nb_�jl_pciom�_rj_lcg_hn�gcabn�b[p_�moaa_mn_^�[h�

ch^o]ncih�mn[lncha�ncg_�nb[n�q[m�nii�_[lfs)�[h^�nb[n�[�ncg_�i`�/1�gchon_m�jimn�`_lncfct[ncih�g[s�\_�

gil_�ijncg[f+

Eh^o]ncih�i`�nlcjfic^s�cm�\_mn�`[]cfcn[n_^�\s�nb_�]b_gc][f*b_[n�mbi]e�]ig\ch[ncih)�\s�nb_

g_]b[hcmg�i`�\fi]echa�i`�jif[l�\i^s�_rnlomcih�ch�nb_�m_]ih^�g_cinc]�]f_[p[a_�ch�\cp[fp_

giffom]m�%>_[ogihn�[h �̂B[cl\linb_l)� .66.8�Hont)� .665&+�>inb�]b_gc][f�]ih]_hnl[ncih�[h^

]b_gc][f�nsj_�[l_�cgjiln[hn�ch�nlcjcic^�ch^o]ncih�mo]]_mm+�Pqi�]b_gc][fm�b[p_�\__h�`ioh^�ni�\_

nb_�gimn�mo]]_mm`of�ch�nb_�ch^o]ncih�i`�nlcjfic^s�ch�\cp[fp_�giffom]m+�Pb_�`clmn)�]sni]b[f[mch�>)
11

*/786.;-/.�<3:2� 7/84399365� 60�:2/�-67=8312:�6<5/8%� ';8:2/8�8/786.;-:365� 78623,3:/.�<3:26;:�7/84399365%



b[m�\__h�nb_�gimn�qc^_fs�om_^�%>_[ogihn�[h^�B[cl\linb_l)� .66.8�?b_q)� .6618�Hont)� .6658�

?b_q)�/---)�Ao^_fch_�GU�CM'%�/---&+�?sni]b[f[mch�>�%?>&�cm�[�]b_gc][f�ch�[�]f[mm�i`�̀ cga[f�

g_n[\ifcn_m)�[h^�chbc\cnm�gc]li`cf[g_hn�`ilg[ncih�ch�]_ffm�%?ij_f[h^)� .641&+�=]]il^cha�ni�Hihai�

%.65/&)�?>�jl_p_hnm�nb_�^_p_fijg_hn�i`�[�]f_[p[a_�`olliq�ch�nb_�]_ff�[n�nb_�\[m_�i`�nb_�

jlinlomcih�i`�nb_�jif[l�\i^s+�Pbcm�l_mofnm�ch�nb_�l_n_hncih�i`�nb_�m_n�i`�]bligimig_m�nb[n�qiof^�

b[p_�`ilg_^�nb_�jif[l�\i^s+�?_ffm�_rjim_^�ni�?>�mbiq�h_cnb_l�nb_�alimm�giljbifiac][f�jl_m_h]_�

i`�[�]snijf[mgc]�]f_[p[a_�`olliq)�hil�nb_�`cf[g_hnm�i`�nb_�]ihnl[]ncf_�lcha�l_kocl_^�`il�_``_]ncp_�

]sniech_mcm�%?ij_f[h^)� .641&+�?>�cm�bs^lijbi\c]�[h^�cm�nb_l_`il_�^cmmifp_^�ch�^cg_nbsfmof`irc^_�

%@IOK&�[m�[�][llc_l�mifoncih�jlcil�ni�\_cha�g[^_�oj�ch�nb_�^_mcl_^�]ih]_hnl[ncih�ch�`cfn_l_^�

m_[q[n_l�%=ff_h)� .654&+�?>�b[m�]ig_�oh^_l�nb_�m]lonchs�i`�nb_�Qhcn_^�On[n_m�Bii^�[h^�@loa�

=^gchcmnl[ncih�\_][om_�i`�cnm�jin_hnc[f�^[ha_l�ni�b[n]b_ls�j_lmihh_f�%Ao^_fch_�GU�C K%�/---&+�Pb_�

h__^�`il�@IOK)�[h^�nb_�bcabfs�nirc]�h[nol_�i`�?>�g[e_�cn�f_mm�^_mcl[\f_�[m�[�om_`of�jilncih�i`�[�

]igg_l]c[f�b[n]b_ls�jlini]if+

Pb_�m_]ih^�]b_gc][f�om_^�ni�ch^o]_�nlcjfic^s)�3*^cg_nbsf[gchijolch_�%3*@I=L&)� cm�[h�

[h[fiao_�i`�joligs]ch+�Loligs]ch�cm�ehiqh�ni�chbc\cn�\inb�jlin_ch�mshnb_mcm�[h^�]f_[p[a_�ch�

g[lch_�_aam+�Pb_�m_hmcncp_�mn[a_�ch�_aa�^_p_fijg_hn�[jj_[lm�ni�\_�nb_�`ilg[ncih�i`�nb_�gcninc]�

[jj[l[nom�[m�h_cnb_l�@J=�mshnb_mcm�hil�nb_�[]no[f�jli]_mm�i`�]_ff�`olliqcha�cm�[``_]n_^�\s�nb_�

chbc\cnil+� En�cm�l_]iahct_^�nb[n�3*@I=L�[]nm�\s�chbc\cncha�[�l_f_p[hn�jlin_ch�ech[m_�[]ncpcns�ch�

_aa�]f_[p[a_)�[]ncha�ih�jlin_ch�jbimjbilsf[ncih+�Eggohi]sni]b_gc][f�mno^c_m�omcha�[hnc*no\ofch�

[hnc\i^c_m�b[p_�^_gihmnl[n_^�nb[n�3*@I=L�nl_[ng_hnm�][h�^cmlojn�nb_�g_n[jb[m_�mjch^f_m�ch�

giom_�ii]sn_m�%Ncg_�GU�CM'%� .656&�[h^�ch�m_[�ol]bch�_g\lsim�%Jx[hn�GU�CM'%� .6568�@_g_mh_�GU�CM'%�

.66.&+�Bolnb_lgil_)�_f_]nlih�gc]lim]ijc]�[h[fsmcm�ch�giom_�ii]sn_m�b[m�]ih`clg_^�nb[n�3*�

@I=L�][h�f_[^�ni�^cmila[hct[ncih�i`�mjch^f_m�[h^�gc]lino\of_�^_jifsg_lct[ncih�%Otiffimc�GU�CM'%

12

*/786.;-/.�<3:2� 7/84399365� 60�:2/�-67=8312:�6<5/8%� ';8:2/8�8/786.;-:365� 78623,3:/.�<3:26;:�7/84399365%



.66.&+�Pb_m_�]_ffof[l�_``_]nm�_rjf[ch�biq�nb_�nlcjfic^s�mn[n_�][h�\_�ch^o]_^�\s�\fi]echa�\inb�

]bligimig_�gip_g_hn�[h^�\s�\fi]echa�_rnlomcih�i`�jif[l�\i^c_m+� Pb_�]bligimig_m�[l_�

^cl_]nfs�chpifp_^�ch�nb_�jli]_mm)�[m�ijjim_^�ni�?>�qb_l_�ihfs�nb_�gsi`cf[g_hnm�[l_�chpifp_^�

%Cxl[l^�GU�C K%� .666&+�=fnbioab�3*@I=L�chbc\cnm�]f_[p[a_�%jif[l�\i^s�`ilg[ncih&�[n�[�gchcgog�

]ih]_hnl[ncih� .� =K�ni�0� ncg_m�gil_�nb[h�nb[n�i`�joligs]ch)�cn�[]nm�gil_�l[jc^fs+�N_\boh�GU�CM'�

%.640&�`ioh^�nb[n�3*@I=L�chbc\cnm�]f_[p[a_�c`�[jjfc_^�oj�ni�2�gchon_m�jlcil�ni�nb_�ncg_�i`�

]f_[p[a_�ch�]f[g�_aam�qb_l_[m�mcgcf[l�_``_]nm�[l_�hin�m__h�`il�[n�f_[mn�.3�biol�[`n_l�nl_[ng_hn�\s�

joligs]ch+�Pbcm)�[fiha�qcnb�nb_�`[]n�nb[n�3*@I=L�cm�l_f[ncp_fs�hihnirc]�[h �̂cm�_[mcfs�^cmmifp_^�

ch�q[n_l)�g[e_�3*@I=L�[�q_ff*mocn_^�][h^c^[n_�`il�nlcjcic^�ch^o]ncih+�Iil_�cgjiln[hnfs)� nbcm�

q[n_l*mifo\f_�^loa�q[mb_m�ion�i`�_aam�_[mcfs)�[h^�nb_�_aa�l_mog_m�hilg[f�^_p_fijg_hn�[`n_l�

nl_[ng_hn�%Jx[hn)� .655&+

D_[n�mbi]e�b[m�[fmi�\__h�`ioh^�ni�\_�om_`of�ch�ch^o]cha�nlcjfic^s+�?if^�[h^�bs^limn[nc]�

jl_mmol_�][h�^_jifsg_lct_�KO�WKWP�gcninc]�gc]lino\of_m�%Ehiox�GU�CM'%� .642&+� En�cm�moaa_mn_^�nb[n�

\inb�bin�[h^�]if^�mbi]em�[``_]n�]snime_f_n[f�jlin_chm�ch�nb_�][m_�i`�nlcjcic^�ch^o]ncih�%U[g[gini�

[h^�Ooa[q[l[)� .655&+�U[g[gini�[h^�Ooa[q[l[�%.655&�^_gihmnl[n_^�nb[n�[�bin�mbi]e)�il�

ch]l_[m_�ch�n_gj_l[nol_)�q[m�gil_�_``_]ncp_�nb[h�[�]if^�mbi]e�`il�jli^o]cha�nlcjcic^�5ZUKMVT�

GFVMKT'�P_gj_l[nol_�mbi]em�b[p_�i`n_h�\__h�om_^�ch�]ihdoh]ncih�qcnb�ih_�i`�nb_�nqi�

[`il_g_hncih_^�]b_gc][fm�qcnb�g_[mol[\f_�mo]]_mm�%Hont)� .665&+�=�.-}?�ch]l_[m_�ch�n_gj_l[nol_�

nblioabion�nl_[ng_hn�i`�nb_�`_lncfct_^�_aam�cm�_``_]ncp_�ch�]ig\ch[ncih�qcnb�inb_l�g_nbi^m�ch�nb_�

ch^omnls�%@[pcm)�j_lm+�]igg�&+�Ds^limn[nc]�jl_mmol_�cm�nb_�f_[mn�_``_]ncp_�qb_h�]igj[l_^�qcnb�

inb_l�hih*]b_gc][f�ch^o]ncih�g_nbi^m+�Sb_h�]ihmc^_lcha�cnm�]igg_l]c[f�fcgcn[ncihm�qcnb�

l_a[l^m�ni�i\n[chcha�[�jl_mmol_�p_mm_f�f[la_�_hioab�ni�ch^o]_�mo``c]c_hn�ko[hncnc_m�nb_�om_�i`�[�

jl_mmol_�mbi]e�cm�hin�]ihmc^_l_^�]igg_l]c[ffs�pc[\f_�%=ff_h)� .654&+
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Pb_�cgjiln[hn�]ihmc^_l[ncihm�`il�^_p_fijcha�[�nlcjcic^�ch^o]cha�n_]bhcko_�[l_�

_``_]ncp_h_mm�[h^�m[`_ns�`il�]igg_l]c[f�om_+�=m�3*@I=L�cm�`[l�f_mm�^[ha_liom�nb[h�?>�[h �̂

_ko[ffs�_``_]ncp_�ch�gimn�][m_m�%@_mlimc_lm�GU�CM'%� .660&)� cn�q[m�m_f_]n_^�[m�nb_�]b_gc][f�ch^o]ncih�

[a_hn�`il�n_mncha+� Eh�nb_�][m_�i`�nlcjcic^�ch^o]ncih�ch�nb_�fi][f�\fo_�gomm_f)�5ZUKMVT�GFVMKT%�3*�

@I=L�[h^�[�b_[n�mbi]e�i`�[jjlircg[n_fs� .-}?�q_l_�om_^�[m�nb_�j[l[g_n_lm�`il�nlcjcic^�

ch^o]ncih�g_nbi^�^_p_fijg_hn�[h^�ijncgct[ncih+�Bil�chcnc[f�_rj_lcg_hn[ncih�nb_�n_mn_^�3*@I=L�

]ih]_hnl[ncihm�[l_�mcgcf[l�ni�nbim_�om_^�\s�@ymlimc_lm�GU�CM'�%.660&�qbi�l[ha_^�]ih]_hnl[ncihm�

`lig�-�ni�3--�ogiE,H+�=m�nb_�l_mifoncih�ch�nb_cl�l_mofnm�a[p_�]f_[l�l_mofnm�ch�gimn�][m_m)�nbcm�

m[g_�l[ha_�q[m�m_f_]n_^�`il�_rj_lcg_hn[ncih�ch�nbcm�][m_+� En�q[m�[fmi�^_]c^_^�nb[n�\inb�

n_gj_l[nol_m�i`�.2}?�[h^�/-}?�qiof^�\_�chp_mnca[n_^�[m�nb_s�[l_�\inb�]iggih)�[h^�_[mcfs�

[]bc_p[\f_�qilecha�n_gj_l[nol_m�ch�mb_ff`cmb�b[n]b_lc_m+�/-}?�q[m�m_f_]n_^�[m�cn�cm�[�]iggihfs�

om_^�n_gj_l[nol_�ch�gimn�mb_ff`cmb�b[n]b_lc_m)�[h^� .2}?�q[m�m_f_]n_^�[m�cn�cm�]fim_l�ni�nb_�

n_gj_l[nol_�^olcha�nb_�h[nol[f�fi][f�mj[qhcha�ch�nbcm�mj_]c_m�[h^�[fmi�]iggih�ch�g[hs�mb_ff`cmb�

b[n]b_lc_m+

,'+� APcTaXP[b�P]S�ATcW^Sb

=ff�_rj_lcg_hnm�q_l_�]ih^o]n_^�[n�nb_�Aff_lmfc_�Ob_ff`cmb�D[n]b_ls�%AOD&)�ch�Aff_lmfc_)�

LAE+�Bfiq�]snig_nls�ni�^_`ch_�jfic^s�f_p_f�ch�m[gjf_m�q[m�j_l`ilg_^�[n�nb_�Qhcp_lmcns�i`�

S[mbchanih�ch�O_[nnf_)�S[mbchanih)�il�[n�nb_�Sbcme_s�?l__e�Ob_ff`cmb�D[n]b_ls�ch�Pcff[giie)�

Kl_aih+�Pb_�\lii^mni]e�`il�[ff�_rj_lcg_hnm�q_l_�i\n[ch_^�`lig�[�gomm_f�f_[m_�ch�pc]chcns�i`�

H_hhir�Emf[h^)�LAE+� Eh�nb_�][m_�i`�_[]b�_rj_lcg_hn�nb_s�q_l_�]ih^cncih_^�omcha�nb_�msmn_g�

^_m]lc\_^�ch�nb_�I[n_lc[fm�[h^�I_nbi^m�m_]ncih�i`�?b[jn_l�/)�m_]ncih�/+/+.+�Pb_�g_nbi^�i`�

mj[qhcha�ch�_[]b�][m_�q[m�c^_hnc][f�ni�nb[n�^_m]lc\_^�ch�nb_�m[g_�m_]ncih+
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0�+/+.� Arj_lcg_hn�!.� * �Pb_�A c̀`_]n�i`�3*@I=L�?ih]_hnl[ncih�[n�Pqi�P_gj_l[nol_m�ih�L_l]_hn�
Plcjcic^�Eh^o]ncih

Pb_�mj_lg�`lig�mcr�g[f_m�q[m�jiif_^�`il�nbcm�_rj_lcg_hn+�Pbcm�mj_lg�q[m�om_^�ni�

`_lncfct_�nb_�jiif_^�_aam�`lig�`iol�̀ _g[f_m+�Liif_^�_aam�`lig�nb_�ch^cpc^o[ffs�mj[qh_^�gomm_fm�

q_l_�]iohn_^�[h^�fi[^_^�chni� EH�jf[mnc]�\_[e_lm+�Aaam�q_l_�fi[^_^�ni�[�^_hmcns�i`�.--)---�_aam�

j_l�\_[e_l)�il�.--�_aam�j_l�gf�i`�.� jg�`cfn_l_^�m_[�q[n_l�%BOS&+�Aaam�q_l_�nb_h�`_lncfct_^�qcnb�

_hioab�mj_lg�ni�[]]iohn�`il�[jjlircg[n_fs�2*/2�[]ncp_�mj_lg�j_l�_aa+�=�]ih]_hnl[ncih�i`�2*/2�

mj_lg�j_l�_aa�cm�a_h_l[ffs�[]]_jn_^�[m�[�mocn[\f_�mj_lg�]ih]_hnl[ncih�`il�ijncg[f�`_lncfct[ncih�ch�

ch^omnls+

Pl_[ng_hnm�ch�nbcm�_rj_lcg_hn�]ihmcmn_^�i`�m_p_h�]ih]_hnl[ncihm�i`�3*@I=L�[h^�[�

]ihnlif�[n�nqi�n_gj_l[nol_m+�A[]b�nl_[ng_hn�b[^�0� l_jfc][n_m)�acpcha�[�nin[f�i`�%4(.:5�]b_gc][f�

]ih]_hnl[ncih�nl_[ng_hnm&%/�n_gj_l[nol_m&%0� l_jfc][n_m�j_l�nl_[ng_hn&�:�15�nin[f�l_jfc][n_m+

Acabn�]ih]_hnl[ncihm�i`�3*@I=L�om_^�q_l_�-�%]ihnlif&)�2-)� .--)�/--)�0--)�1--)�2--)�[h �̂

3--�jgif,H+�3*@I=L�q[m�[^^_^�\s�][f]of[ncha�[h^�q_cabcha�nb_�jlij_l�[giohn�ni�g[e_�oj�nb_�

]ill_]n�]ih]_hnl[ncih�`il�[ff�nl_[ng_hnm+�A[]b�[giohn�i`�3*@I=L�q[m�nb_h�jf[]_^�ch�[�f[\_f_^�

[fogchog�`icf�j[]e_n+�Sb_h�[�nl_[ng_hn�q[m�chcnc[n_^�nb_�]b_gc][f�q[m�_gjnc_^�chni�nb_�\_[e_l�

[h^�l[jc^fs�gcr_^�chni�nb_�q[n_l�ohncf�cn�q[m�^cmmifp_^+�Aaa�momj_hmcihm�q_l_�gcr_^�_p_ls�`_q�

gchon_m�nblioabion�nb_�nl_[ng_hn�^ol[ncih�ni�_hmol_�aii^�]b_gc][f�]ihn[]n�qcnb�[ff�_aam�`il�nb_�

nl_[ng_hn�^ol[ncih+

P_gj_l[nol_m�i`�.2á?�[h^�/-}?�q_l_�chp_mnca[n_^+�=fnbioab� .2}?�q[m�mbiqh�ni�\_�f_mm

msh]blihiom�ch�_rj_lcg_hn�!� .� i`�]b[jn_l�/)� nb_m_�l_mofnm�q_l_�hin�s_n�i\n[ch_^�[n�nb_�ncg_�i`�nb_

]oll_hn�_rj_lcg_hn+�Eh�\inb�][m_m�q[n_l�\[nbm�q_l_�om_^�ni�e__j�_aa�momj_hmcihm�[n�nb_�jlij_l

n_gj_l[nol_+�=ff�\_[e_lm�]ihn[chcha�_aa�momj_hmcihm�q_l_�[ffiq_^�ni�mcn�`il�[jjlircg[n_fs�0-

gchon_m�jlcil�ni�`_lncfct[ncih�ni�_hmol_�nb[n�_aam�q_l_�mo f̀N]c_hnfs�mqiff_h�ni�ijncgct_
15
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`_lncfct[ncih�%=ff_h�GU�CM'%� .656&+�Pbcm�[fmi�[ffiq_^�nb_�_aam�ni�[]]fcg[n_�ni�nb_�jlij_l�

n_gj_l[nol_�domn�jlcil�ni�`_lncfct[ncih+� Oj_lg�q[m�[^^_^�ni�_[]b�nl_[ng_hn�[h^�nb_�ncg_�q[m�

hin_^�`il�_[]b+�=ff�nl_[ng_hnm�q_l_�mn[aa_l_^�\s�/�gchon_�chn_lp[fm+�Bil�_r[gjf_)�nb_� .--�

ogif,H�nl_[ng_hnm�q_l_�j_l`ilg_^�/�gchon_m�jlcil�ni�nb_�/--�ogif,H�nl_[ng_hnm+�Pbcm�q[m�^ih_�

ch�il^_l�ni�`[]cfcn[n_�gcrcha�[h^�lchmcha�i`�nb_�nl_[ng_hnm�ch�[h�il^_lfs�[h �̂ncg_�m_hmcncp_�`[mbcih+

=ff�_aam�q_l_�nl_[n_^�[n�/.�gchon_m�jimn�`_lncfct[ncih�`il�[�/-�gchon_�^ol[ncih+�=n�nb_�

]ih]fomcih�i`�nb_�nl_[ng_hn�^ol[ncih�nb_�_aam�%OK*PKjg&�q_l_�nbilioabfs�lchm_^)�jf[]_^�ihni�[�

/-�Xcg�mc_p_)�[h^�l_momj_h^_^�chni�nb_�\_[e_l�qcnb�h_q�BOS+

Pb_�_aa�momj_hmcihm�q_l_�[ffiq_^�ni�ch]o\[n_�`il�/1�biolm�[h �̂nb_h�m[gjf_m�q_l_�

_r[gch_^�`il�\inb�molpcpilmbcj�[h �̂jfic^s+�Pb_�molpcpilmbcj�m[gjf_�chpifp_^�]iff_]ncha� .-�gf�

i`�nb_�momj_hmcih�[h^�`crcha�cn�\s�[^^cha�2*.-�^lijm�i`�Hoaifäm�ci^ch_8�nb_m_�m[gjf_m�qiof^�\_�

pc_q_^�f[n_l�omcha�fcabn�gc]lim]ijs+� Eh�nb_�l_g[chcha�momj_hmcih)�_g\lsim�nb[n�b[^�aliqh�ni�

nb_�@*mn[a_�q_l_�]iff_]n_^�\s�lchmcha�nb_g�ihni�[�31�jg�mc_p_+�=�L[mn_ol�jcj_n�q[m�om_^�ni�

m[gjf_�nb_m_�`c$ig�nb_�mc_p_�[h^�jf[]_�[� .gg�jfoa�i`�m[gjf_^�_g\lsim�chni�[� .2�gf�]_hnlc`oa_�

no\_+�Pb_m_�m[gjf_m�q_l_�nb_h�mbcjj_^�fcp_�ni�nb_�Qhcp_lmcns�i`�S[mbchanih�`il�jfic^s�

^_n_lgch[ncih+

0+/+/� Arj_lcg_hn�!/�* �Pb_�Ap[fo[ncih�i`�O_p_l[f�Pl_[ng_hn�Sch^iqm�Ooaa_mn_^�\p�Pb_�
@_m]lc\_^�I_cinc]�Ap_hnm

Pb_�mj_lg�`c$ig�`cp_�g[f_m�q[m�jiif_^�`il�nbcm�_rj_lcg_hn�[h^�q[m�om_^�ni�`_lncfct_�nb_�

jiif_^�_aam�`c$ig� ./�`_g[f_m+�Pbcm�_rj_lcg_hn�q[m�loh�ch�nb_�m[g_�g[hh_l�[m�_rj_lcg_hn�!.�

qcnb�l_a[l^m�ni�nb_�]ih]_hnl[ncih�i`�_aam�[h^�mj_lg�om_^)� nb_�mn[aa_lcha�i`�nl_[ng_hnm�ncg_�qcm_)�

nb_�om_�i`�3*@I=L)�[h^�_aa�momj_hmcih�lchmcha�[h^�m[gjfcha+
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Pl_[ng_hn�^ol[ncih�q[m�[�]igjih_hn�i`�_rj_lcg_hn�!/+�=ff�nl_[ng_hnm�om_^�[�n_gj_l[nol_�

i`�/-}?�[h^�[�3*@I=L�]ih]_hnl[ncih�i `1--�jgif,H+�Pb_�nl_[ng_hnm�chp_mnca[n_^�ch]fo^_^�

^c``_l_hn�nl_[ng_hn�mn[lncha�ncg_m�\[m_^�ih�nb_�i\m_lp_^�g_cinc]�_p_hnm�ch�_rj_lcg_hn�!/�i`�

]b[jn_l�/�%Bcaol_�/+.&+�=fmi�chp_mnca[n_^�q_l_�^c``_l_hn�nl_[ng_hn�^ol[ncihm+�Biol�nl_[ng_hn�

^ol[ncihm�i`�2)� .-)� .2)�[h^�/-�gchon_m�q_l_�chp_mnca[n_^�[fiha�qcnb�1�nl_[ng_hn�mn[lncha�ncg_m�i`�

/1)�/4)�0-)�[h �̂00�gchon_m�jimn�`_lncfct[ncih+�Pb_l_�q[m�[h�[^^cncih[f�]ihnlif�nl_[ng_hn�`il�

]igj[lcmih+�A[]b�nl_[ng_hn�b[^�0� l_jfc][n_m)�acpcha�[�nin[f�i`�%1�^ol[ncih�nl_[ng_hnm&%1�nl_[ng_hn�

mn[lncha�ncg_m&%0� l_jfc][n_m�j_l�nl_[ng_hn&(�0� ]ihnlif�l_jfc][n_m�:�2.� nin[f�l_jb][n_m+

O[gjf_m�q_l_�n[e_h�`il�\inb�jfic^s�[h^�molpcpilmbcj�ch�nb_�m[g_�q[s�[m�ch�_rj_lcg_hn

� *  

0+/+0� Arj_lcg_hn�!0�* �Pb_�Kjncgct[ncih�i`�Pb_�3*@I=L�?ih]_hnl[ncih�ih�O_p_l[f�Pl_[ng_hn�
Sch^iqm�[h^�Pb_�A``_]n�i`�Pb_�=^^cncih�i`�[�D_[n�Obi]e

Pb_�mj_lg�`lig�n_h�g[f_m�q[m�jiif_^�`il�nbcm�_rj_lcg_hn�[h^�q[m�om_^�ni�`_lncfct_�nb_�

jiif_^�_aam�`lig�.2�`_g[f_m+�Pbcm�_rj_lcg_hn�q[m�loh�ch�nb_�m[g_�g[hh_l�[m�_rj_lcg_hn�!.�

qcnb�l_a[l^m�ni�nb_�]ih]_hnl[ncih�i`�_aam�[h^�mj_lg�om_ )̂� nb_�mn[aa_lcha�i`�nl_[ng_hnm�ncg_�qcm_)�

nb_�om_�i`�3*@I=L)�[h^�_aa�momj_hmcih�lchmcha�[h �̂m[gjfcha+

Pb_l_�q_l_�nbl__�]ig\ch[ncihm�i`�nl_[ng_hn�mn[lncha�ncg_m�[h^�nl_[ng_hn�^ol[ncihm�

chp_mnca[n_^�ch�nbcm�_rj_lcg_hn+�Pb_s�q_l_�[�nl_[ng_hn�[n�/-�gchon_m�jimn�`_lncfct[ncih�`il� .2�

gchon_m)�[�nl_[ng_hn�[n�/1�gchon_m�jimn�`_lncfct[ncih�`il�.-�gchon_m)�[h^�[�nl_[ng_hn�[n�0-�gchon_m�

jimn�`_lncfct[ncih�`il�[�^ol[ncih�i`�2�gchon_m+�=m�q_ff)�nb_�_``_]n�i`�[h�[^^cncih�i`�[�.-}?�b_[n�

mbi]e�%ch]l_[m_�`lig�/-�}?�ni�0-á?&�q[m�chp_mnca[n_^�`il�_[]b�i`�nb_m_�nl_[ng_hn�]ig\ch[ncihm+�

Pb_m_�nl_[ng_hnm�om_^�3*@I=L�]ih]_hnl[ncihm�i`K)�2-)� .--)�/--)�0--)�[h^�1--�digif,H�ch�il^_l

ni�l_[mm_mm�nb_�_``_]n�i`�3*@I=L�]ih]_hnl[ncih�oh^_l�nb_m_�nl_[ng_hn�j[l[g_n_lm+�Pb_�nl_[ng_hnm

2-
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chp_mnca[n_^�ch]fo^_^�^c``_l_hn�nl_[ng_hn�mn[lncha�ncg_m�\[m_^�ih�nb_�i\m_lp[ncihm�i`�_rj_lcg_hn�

!/+�A[]b�nl_[ng_hn�b[^�0� l_jfc][n_m)�acpcha�[�nin[f�i`�%0�nl_[ng_hn�mn[lncha�ncg_�[h^�^ol[ncih�

]ig\ch[ncihm&%/�b_[n�nl_[ng_hnm�* �qcnb�il�qcnbion�[�.-}?�b_[n�mbi]e&%2�]b_gc][f�

]ih]_hnl[ncihm&%0� l_jfc][n_m�j_l�nl_[ng_hn&�(� ./�]ihnlifm�:�.-/�nin[f�l_jb][n_m+�Pb_�./�]ihnlif�

l_jfc][n_m�]ihmcmn�i`�0�l_jb][n_m�i`�[�.-á?�b_[n�mbi]e�`il�_[]b�nl_[ng_hn�ncg_�]ig\ch[ncih�

qcnbion�3*@I=L�%:�6�]ihnlifm&�[m�q_ff�[m�0� l_jb][n_m�i`�[�hi�b_[n�mbi]e�[h^�hi�3*@I=L�

nl_[ng_hn+
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nl_[ng_hn�\_aoh�/1�gchon_m�jimn*`_lncfct[ncih�`il�[�^ol[ncih�i`�.-�gchon_m+�Pb_�fiq_mn�g_[h�

j_l]_hn�nlcjcic^�ch^o]ncih�%-"&�q[m�`ioh^�ch�nb_�nl_[ng_hn�\_aoh�[n�00�gchon_m�jimn*`_lncfct[ncih�
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m�:�-+1/�
É-+30�
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L[mn�[nn_gjnm�[n�ch^o]cha�nlcjfic^s�ch�5ZUKMVT�GFVMKT�b[p_�acp_h�[�qc^_�l[ha_�i`�ijncg[f

nl_[ng_hnm)�l_mofncha�ch�[�qc^_�l[ha_�i`�j_l]_hn�nlcjcic^�ch^o]ncih�[h^�molpcpilmbcj+�>_[ogihn

[h^�G_ffs�%.656&�jli^o]_^)�[n�\_mn)�/2"�nlcjfic^*jli^o]cha�_aam�omcha�b_[n�mbi]e�[fih_�%`cäig

.2}?�ni�/2}?�[n� .-�gchon_m�jimn*`_lncfct[ncih�`il�.-�gchon_m&+� Pb_s�g_[mol_^�j_l]_hn[a_�i`�_aam

nb[n�q_l_�^_p_fijcha)�[h^�i`�nbim_�qbc]b�j_l]_hn[a_�q_l_�^_p_fijcha�hilg[ffs+�Pb_s�`ioh^�nb[n)

[n�\_mn)�[jjlircg[n_fs� .-"�i`�nl_[n_^�_aam�^_p_fij_^+�K`�nbim_�nb[n�^_p_fij_^�[jjlircg[n_fs

3-"�^_p_fij_^�hilg[ffs�[h^�qiof^�fce_fs�ai�ih�ni�^_p_fij�[m�nlcjcic^�_g\lsim+�Kh_�nl_[ng_hn

b[^�f_mm�nb[h�2"�^_p_fijg_hn�[h^�f_mm�nb[h�4"�i`�nbim_�mbiq_^�hilg[f�^_p_fijg_hn+�Diq_p_l)

ch�nb_�m[g_�mno^s)�nb_s�`ioh^�nb[n�?>�nl_[ng_hnm�]iof^�jli^o]_�oj�ni�3-"�nlcjcic^�f[lp[_�ch�nb_

ijncg[f�nl_[ng_hn�alioj�%omcha� Ega,H�i`�?>�[n�2�gchon_m�jimn*`_lncfct[ncih�`il� .2�gchon_m&+

=a[ch�nb_l_�q[m�[�mcahc`c][hn�l_^o]ncih�ch�nb_�j_l]_hn[a_�nb[n�^_p_fij_^)�[h^�i`�nbim_)�qbc]b
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ch�nb_cl�]ihnlifm+� Eh�nb_�?bcf_[h�\fo_�gomm_f)�5ZUKMVT�EJKMGNKT%�Pili�[h^�O[mnl_�%.662&�`ioh^�[h�

ijncg[f�ch^o]ncih�nl_[ng_hn�omcha�b_[n�[fih_�%`lig�.5}?�ni�0/}?�[n� .-�gchon_m�jimn*`_lncfct[ncih�

`il�.-�gchon_m&�ni�ch^o]_�2."�nlcjcic^�qcnb�/6"�molpcp[f�ni�[h�[a_�i`�.2�^[sm+�Pb_�ijncg[f�

j_l]_hn�nlcjcic^�ch^o]ncih�ch�nb_cl�mno^s�q[m�fiq_l�nb[h�ch�nb_�]oll_hn�_rj_lcg_hnm)�n\m�molpcp[f�

l[n_�q[m�go]b�bcab_l�biq_p_l+

=fnbioab�j_l]_hn�nlcjcic^�ch^o]ncih�cm�]igj[l[\fs�bcab�%ip_l�2-"&�ch�mig_�nl_[ng_hnm�

`il�nb_m_�_rj_lcg_hnm�qb_h�]igj[l_^�qcnb�g[hs�mb_ff`cmb�mno^c_^�%>_[ogihn�[h^�B[cl\linb_l)�
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mbiof^�`i]om�ih�ch]l_[mcha�molpcpilmbcj�qbcf_�hin�]igjligcmcha�j_l]_hn�nlcjcic^�ch^o]ncih+�

Egjlip_^�b[n]b_ls�n_]bhcko_m�[h^�bom\[h^ls�g[s�[fmi�ch]l_[m_�molpcpilmbcj)�\on�][hhin�b_fj�ni�
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nlcjcic^�[h^�[�bcab�molpcpilmbcj+� En�ofncg[n_fs�l_kocl_m�[�g_nbi^�jli^o]cha�h_[lfs� .--"�nlcjfic^m+�

Pb_�g[ch�]ih]_lh�ch�LAE�cm�nb[n�gomm_fm�g[chn[ch�ko[fcns�%qbcf_�\_cha�mbcjj_^&�^olcha�nb_�

mj[qhcha�m_[mih+�Ncj_�gomm_fm�%l_[^s�ni�mj[qh&�][h�mj[qh�^olcha�mbcjjcha�^o_�ni�g_]b[hc][f�

il�n_gj_l[nol_�mnl_mm�%C[ff[hn)�j_lm+�]igg&+�E`�_p_h�[�mg[ff�j_l]_hn[a_�i`�[�mbcjj_^�]lij�q_l_�

^cjfic^�[h^�lcj_)�mj[qhcha�g[s�i]]ol�[h^�]ihmog_l�^cmm[ncm`[]ncih�]iof^�l_mofn+�Pb_l_`il_)�nb_�

m]c_hnc`c]�[jjli[]b�b[m�\__h�ni�nls�[h^�m_f_]n�[�g_nbi^�nb[n�jli^o]_m�nb_�bcab_mn�j_l]_hn[a_�i`�

nlcjfic^m+

Diq_p_l)�nbcm�b[m�ni�\_�\[f[h]_^�qcnb�`ch^cha�[�g_nbi^�nb[n�jli^o]_m�[�bcab�molpcpilmbcj�

i`�nb_�nlcjfic^m+�Pb_�b[n]b_ls�][h�jf[]_�[�al_[n�^_[f�i`�_``iln�chni�mj[qhcha�nb_�gomm_fm�[h^�

jli^o]cha�nb_�nlcjfic^m)�j[lnc]of[lfs�c`�nb_s�gomn�]ih^cncih�nb_�gomm_fm�ion�i`�m_[mih�jlcil�ni�

mj[qhcha+�Pb_l_`il_)�ch�il^_l�ni�g[e_�ijncg[f�om_�i`�l_miol]_m)�[�g_nbi^�gomn�\_�]igjligcm_^�

mi�nb[n�cn�hin�ihfs�jli^o]_m�[�bcab�j_l]_hn[a_�i`�nlcjfic^m)�\on�cn�[fmi�jli^o]_m�[�l_f[ncp_fs�bcab�

molpcpilmbcj�i`�nb_�nlcjfic^m+�P[sfil�N_miol]_m)�[�b[n]b_ls�nb[n�]igg_l]c[ffs�jli^o]_m�nlcjcic^�

5ZUKMVT�ICMMPQSPWKOEKCMMKT�ch�S[mbchanih)�QO=)�nsjc][ffs�i\n[chm�62*.--"�nlcjcic^�qcnb�.-*.2"�

molpcpilmbcj�%@[pcm)�j_lm+�]igg�&+

H[lp[f�m[gjf_m�n[e_h�`il�jfic^s�[h^�mbcjj_^�fcp_�ni�nb_�Sbcme_s�?l__e�Ob_ff`cmb�

D[n]b_ls�ch�Pcff[giie)�Kl_aih�q_l_�hin�om_`of�`il�_rj_lcg_hn�!�0+�>inb�ncg_m�nbcm�_rj_lcg_hn
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q[m�j_l`ilg_^)�ojih�[llcp[f�ch�Kl_aih�nb_�f[lp[f�m[gjf_m�q_l_�[h[fst_^�[h^�hi�jfic^s�

^_n_lgch[ncih�]iof^�\_�g[^_+�>inb�ncg_m�nb_l_�q_l_�hi�j_[em�pcmc\f_�omcha�`fiq�]snig_nls)�

moaa_mncha�nb[n�nb_l_�q_l_�hi�fcp_�f[lp[_�[n�nb_�ncg_�i`�̀ fiq�]snig_nls�m[gjf_�jl_j[l[ncih�%ojih�

[llcp[f�[`n_l�mbcjjcha&+�Diq_p_l)�m[gjf_m�q_l_�]b_]e_^�jlcil�ni�mbcjjcha�[h^�`ioh^�ni�]ihn[ch�

@*p_fca_lm+�Kh_�jimmc\f_�_rjf[h[ncih�cm�nb[n�n_gj_l[nol_�]b[ha_m�il�mnl_mm�^olcha�mbcjjcha�

][om_^�[ff�f[lp[_�ni�^c_�[h^�\_ach�@J=�^_al[^[ncih+�Pbcm�h_p_l�i]]oll_^�ch�jl_pciom�m[gjf_m�

biq_p_l+� En�q[m�hin_^�ojih�[llcp[f�nb[n�nb_�m[gjf_m�]ihn[ch_^�[�f[la_�[giohn�i`�̂ _\lcm)�

moaa_mncha�nb[n�nb_�q[n_l�`cfnl[ncih�msmn_g�[n�nb_�AOD�g[s�b[p_�\__h�ch[^_ko[n_)�[h^�jimmc\fs�

[nnlc\on_^�ni�`iofcha�i`�nb_�m[gjf_m�\s�[ffiqcha�b[lg`of�\[]n_lc[�[h^�inb_l�]ihn[gch[hnm�chni�nb_�

m[gjf_m+

0�+1+.�Arj_lcg_hn�!.� * �Pb_�A``_]n�i`�3*@I=L�?ih]_hnl[ncih�[n�Pqi�P_gj_l[nol_m�ih�L_l]_hn�
Plcjcic^�Eh^o]ncih

=m�nb_�m[gjf_m�`il�_[]b�nl_[ng_hn�b[^�ni�\_�jiif_^�nb_l_�q[m�ihfs�.� l_jfc][n_�j_l

nl_[ng_hn+� Eh�[ff�][m_m�_r]_jn�nb_�jl_mog_^�jiil�m[gjf_�[n�2--�ogif,H)�nb_�/-}?�m[gjf_m�b[^�[

bcab_l�j_l]_hn[a_�i`�nlcjfic^m�nb[h� ĉ �̂nb_� .2}?�m[gjf_+�Pb_�l_[mih�`il�nbcm�cm�nb[n�nb_�_aam�[l_

gil_�msh]blihiom�ch�n_lgm�i`�nb_cl�g_cinc]�mn[a_)�l_mofncha�ch�[�bcab_l�j_l]_hn[a_�i`�_aam�ch�nb_

_``_]ncp_�nl_[ng_hn�mn[a_�[h^�nbom�[�bcab_l�j_l]_hn�nlcjcic^+�Pbcm�cm�ch�]ih]il^[h]_�qcnb�nb_

l_mofnm�`lig�_rj_lcg_hn�!.� ch�]b[jn_l�/�%m_]ncih�/+0+.&�qbc]b�mbiq_^�nb[n�nb_l_�q[m�[�bcab_l

^_al__�i`�g_cinc]�msh]blihs�[n�/-á?�]igj[l_^�ni� .2}?+�Pbcm�cm�[fmi�mojjiln_^�ch�nb_�fcn_l[nol_�[m

Ho�%.653&�`ioh^�nb[n�g_cinc]�_p_hnm�i`�nb_�_aam�[l_�gil_�msh]blihiom�[n�bcab_l�n_gj_l[nol_m

%hin�_r]__^cha�nb_�jbsmcifiac][f�fcgcnm&+�Eh�j[mn�mno^c_m)�nl_[ng_hnm�qcnb�[�bcab_l�^_al__�i`

g_cinc]�msh]blihs�[ffiq�`il�gil_�_``_]ncp_�ch^o]ncih�nl_[ng_hnm�[m�gil_�_aam�[l_�ch�nb_�n[la_n

mn[a_�^olcha�nl_[ng_hn)�l_mofncha�ch�[�bcab_l�j_l]_hn�nlcjcic^�[h^�[�bcab_l�molpcpilmbcj�%@iqhcha
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[h^�=ff_h)� .6548�=ff_h�GU�CM'%� .6568�Cxl[l^�GU�CM'%� .661&+�Pb_l_�q[m�hi�molpcpilmbcj�^[n[�

i\n[ch_^�`lig�nbcm�_rj_lcg_hn+�Pbcm�q[m�fce_fs�^o_�ni�nb_�Hoaifäm�ci^ch_�`cr[ncp_�\_cha�ion^[n_^+�

Diq_p_l)�ch�fcabn�i`�nb_m_�j[mn�mno^c_m�[h^�acp_h�nb[n�nb_�/-}?�a[p_�\inb�[�bcab_l�j_l]_hn�nlcjcic^�

ch^o]ncih�[h^�[�bcab_l�^_al__�i`�g_cinc]�msh]blihs�%m__�m_]ncih�/+0+.&)�nb_�/-}?�nl_[ng_hn�cm�

gil_�ijncg[f�nb[h�nb_� .2}?�nl_[ng_hn+�Pb_�ijncg[f�3*@I=L�]ih]_hnl[ncih�nl_[ng_hn�qch^iq�

moaa_mn_^�\s�nbcm�_rj_lcg_hn�cm�\_nq__h�0--�[h^�2--�pcgif,H+

0+1+/� Arj_lcg_hn�!/�* �Pb_�Ap[fo[ncih�i`�O_p_l[f�Pl_[ng_hn�Sch^iqm�Ooaa_mn_^�\s�Pb_�
@_m]lc\_^�I_cinc]�Ap_hnm

Oolpcpilmbcj�q[m�fiq�ch�[ff�][m_m�`il�nbcm�_rj_lcg_hn+�Pbcm�q[m�fce_fs�\_][om_�[�l_f[ncp_fs�

bcab�]ih]_hnl[ncih�i`�3*@I=L�%1--�ogif,H&�q[m�om_^+�=�^_]l_[m_�ch�nb_�hog\_l�i`�hilg[ffs�

^_p_fij_^�@*f[lp[_�%jl_mog_^�ni�hin�\_�][j[\f_�i`�molpcp[f&�qcnb�[h�ch]l_[m_�ch�3*@I=L�

]ih]_hnl[ncih�q[m�l_jiln_^�\s�Cxl[l^�GU�CM'�%.661&+� Eh�nbcm�][m_�nb_�l_f[ncp_fs�bcab�3*@I=L�

]ih]_hnl[ncih�q[m�l_kocl_^�biq_p_l)�ni�_hmol_�nb[n�[�mocn[\fs�bcab�j_l]_hn[a_�i`�nlcjfic^m�q_l_�

jli^o]_^)�[h^�q[m�\[m_^�ih�nb_�l_mofnm�`lig�_rj_lcg_hn�!.� %Bcaol_�0+.&+

Pb_�l_mofnm�_rj_lcg_hn�!/�%P[\f_�EEE+E&�q_l_�om_^�ni�m_f_]n�nb_�0� ch^o]ncih�n_mn�qch^iqm

om_^�ch�_rj_lcg_hn�!0+�=�nl_[ng_hn�\_achhcha�[n�/1�gchon_m�jimn�`_lncfct[ncih�`il�.-�gchon_m�q[m

m_f_]n_^�`il�`olnb_l�_r[gch[ncih�ch�_rj_lcg_hn�!0� [m�cn�a[p_�nb_�bcab_mn�j_l]_hn[a_�i`�nlcjfic^m+

@olcha�nb_�ijncgct[ncih�jli]_mm�cn�cm�om_`of�ni�jc]e�nb_�\_mn�nl_[ng_hn�ncgcha�`lig�ih_

_rj_lcg_hn�[h^�om_�cn)� [m�q_ff�[m�ih_�mfcabnfs�bcab_l�[h^�fiq_l�ch�`onol_�_rj_lcg_hnm+�Pbcm�b_fjm

acp_�nb_�ijncgct[ncih�l_mifoncih�mi�nb[n�[n�_p_ls�mn_j�nb_�_rj_lcg_hn_l�ehiqm�nb[n�nb_s�[l_

gipcha�ch�nb_�lcabn�^cl_]ncih�qcnb�l_mj_]n�ni�_[]b�`[]nil�%_+a+� ch]l_[mcha�molpcpilmbcj�\s

^_]l_[mcha�3*@I=L�]ih]_hnl[ncih&+� Eh�il^_l�ni�\l[]e_n�nb_�ch^o]ncih�ncgcha�[�nl_[ng_hn�hin

mn[lncha�[n�/1�gchon_m�jimn�`_lncfct[ncih�q[m�m_f_]n_^+�Pbcm�q[m�[�mn[lncha�ncg_�i`�0-�gchon_m�jimn
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`_lncfct[ncih�`il�[�^ol[ncih�i`�2�gchon_m)�acpcha�[�l_f[ncp_fs�bcab�j_l]_hn�nlcjfic^�ch^o]ncih

%2.+5"&�[h^�j_l]_hn�molpcpilmbcj�%3+63&+� Eh�il^_l�ni�\l[]e_n�fiq_l�̀ il�nb_�h_rn�_rj_lcg_hn�[�ncg_

fiq_l�nb[h�/1�gchon_m�jimn�`_lncfct[ncih�q[m�m_f_]n_^+

Bcaol_�/+.� %]b[jn_l�/)�m_]ncih�/+0+/&�cffomnl[n_m�nb[n�c`�[�mn[lncha�ncg_�i`�/-�gchon_m�cm�om_^�

qcnb�[�^ol[ncih�i`�.2�gchon_m�nbcm�qiof^�[]n�ni�_``_]ncp_fs�\fi]e�g_cimcm�[n�domn�jl_pciom�ni�

[h[jb[m_�/)�mfcabnfs�_[lfc_l�nb[h�iol�]oll_hn�n[la_n�i`�2-72-�[h[jb[m_�/7n_fijb[m_�/+�=fnbioab�nbcm�

cm�_[lfc_l�nb[h�nb_�mn[a_�moaa_mn_^�\s�R[^ij[f[m�%.666&)� cn�cm�moaa_mn_^�\s�@_mlimc_lm�GU�CM'

%.660&�[m�\_cha�nb_�ijncg[f�ncg_�ni�nl_[n�`il�3*@I=L�ch^o]ncih+� Eh�il^_l�ni�n_mn�qb_nb_l�nbcm�

gcabn�\_�gil_�ijncg[f�cn�q[m�[^^_^�[m�[�nl_[ng_hn�[m�q_ff�`il�`olnb_l�ijncgct[ncih�ch�_rj_lcg_hn�

!0+�Arj_lcg_hn�!0�^c^�hin�sc_f �̂l_mofnm�biq_p_l)�[h^�nbcm�]iof^�hin�\_�_r[gch_^+

Pl_[ng_hnm�chcnc[n_^�[n�/1�gchon_m�jimn�`_lncfct[ncih�jli^o]_^�\inb�nb_�bcab_mn�j_l]_hn�

nlcjfic^�%50+.� [n�[�^ol[ncih�i`�.-�gchon_m&�[h^�nb_�bcab_mn�molpcpilmbcj�%6+00� [n�[�^ol[ncih�i`�2�

gchon_m&+�=m�jl_pciomfs�g_hncih_^)�P[sfil�N_miol]_m�]igg_l]c[ffs�jli^o]_m�nlcjfic^�J,ZUKMVT�

ICMMPQSPWKOEKCMMKT�[h^�nsjc][ffs�i\n[chm�62*.--"�nlcjfic^�qcnb� .-*.2"�molpcpilmbcj�%@[pcm)�j_lm+�

]igg�&+� En�cm� ĉ`f>]ofn�ni�]igj[l_�nb_m_�l_`ch_^�jli]_^ol_m�qcnb�nb_�l_mofnm�`lig�nb_m_�

jl_fcgch[ls�_rj_lcg_hnm)�[m�go]b�gil_�ijncgct[ncih�cm�l_kocl_^�ni�l_[]b�]igg_l]c[f�l_f_p[h]_+�

=m�nb_m_�q_l_�jl_fcgch[ls�_rj_lcg_hnm�biq_p_l)�[�nlcjfic^�j_l]_hn[a_�i`�al_[n_l�nb[h�2-"�qcnb�

[m�bcab�[�molpcpilmbcj�[m�jimmc\f_�q[m�]ihmc^_l_^�ni�\_�[]]_jn[\f_+�Pbcm�q[m�\[m_^�ih�nb_�][p_[n�

nb[n�`olnb_l�ijncgct[ncih�qiof^�cgjlip_�\inb�nb_�j_l]_hn�nlcjfic^�ch^o]ncih�[h^�molpcpilmbcj+�

@c``c]ofns�ch�]ih^cncihcha�[hcg[fm�ion�i`�nb_�h[nol[f�mj[qhcha�m_[mih)�nl[hmjiln[ncih)�b[pcha�ni�

^_p_fij�hip_f�l_[lcha�[h^�m_nncha�n_]bhcko_m)�fiacmnc]m)�[m�q_ff�[m�nb_�`[cf_^�[nn_gjnm�[n�

_rj_lcg_hnm�!/�[h^�!0� [ff�g[^_�nb_�[hnc]cj[n_^�`olnb_l�ijncgct[ncih�cgjimmc\f_�qcnbch�nb_�ncg_�

]ihmnl[chnm�i`�nbcm�al[^o[n_�jlial[g+
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Kh_�`olnb_l�hin_qilnbs�l_mofn�cm�nb_�ch]c^_hn[f�jli^o]ncih�i`�n_nl[jfic^�gomm_f�f[lp[_�

^olcha�mig_�i`�nb_�nl_[ng_hnm�ch�_rj_lcg_hn� )�%P[\f_�EEE+E&+�Ocr�^c``_l_hn�nl_[ng_hn�

]ig\ch[ncihm�jli^o]_^�mig_�g_[mol[\f_�hog\_l�i`�n_nl[jfic^m+�Pb_l_�cm�]igg_l]c[f�

mcahc`c][h]_�ch�nb_m_�`ch^cham+�=m�g_hncih_^�ch�]b[jn_l�.� %m_]ncih�.+/+3&)�nlcjfic^m�][h�\_�

jli^o]_^�[n�[�l[n_�i`�.--"�qcnb�[�bcab�molpcpilmbcj�qcnbion�omcha�]b_gc][fm�\s�g[ncha�[�

n_nl[jfic^�ni�[�^cjfic^+�Pb_l_`il_�c`�n_nl[jfic^m�]iof^�mo]]_mm`offs�\_�jli^o]_^�[h^�l_[l_^)�nb_s�

gcabn�\_]ig_�]igg_l]c[ffs�cgjiln[hn�[hcg[fm�ch�nb_�jli^o]ncih�i`�nlcjfic^�gomm_fm+� O][lj[�GU�

CM'� %.660&�`ioh^�nb[n�n_nl[jfic^s�]iof^�\_�ch^o]_^�KO5ZUKJKT�ICMMPQSPWKOEKCMKT�\s�mojjl_mmcih�i`�

\inb�jif[l�\i^s�.� [h^�/+�Pbcm�gcabn�\_�nb_�g_]b[hcmg�`il�nb_�jli^o]ncih�i`�nb_�n_nl[jfic^m�`ioh^�

ch�nb_m_�l_mofnm+�Diq_p_l)�qb_h�nb_m_�n_nl[jfic^�nl_[ng_hnm�[l_�]igj[l_^�qcnb�Bcaol_�/+.� ch�

]b[jn_l�/)� [�j[nn_lh�nb[n�gcabn�_rjf[ch�[hinb_l�g_]b[hcmg�\_]ig_m�_pc^_hn+�=ff�n_nl[jfic^�

jli^o]cha�nl_[ng_hnm�\on�nb_�/1�gchon_m�jimn�`_lncfct[ncih�`il� .2�gchon_m�nl_[ng_hn�ip_lf[j�]_ff�

]f_[p[a_�%Bcaol_�/+.&+�Pb_il_nc][ffs)� c`�[h�chbc\cncih�nl_[ng_hn�ip_lf[jm�]_ff�]f_[p[a_)�nb_�

]bligimig_m�qcff�^cpc^_�chni�nqi�m_nm�\on�nb_�]_ff�qcff�hin�]f_[p_+�Pb_�l_mofn�qcff�\_�ih_�]_ff�

qcnb�^io\f_�nb_�^cjfic^�hog\_l�i`�]bligimig_m�[h^�mo\m_ko_hn�gcninc]�^cpcmcihm�qcff�l_mofn�ch�[�

n_nl[jfic^�f[lp[_�%>_[lgihn�[h^�B[cl\linb_l)� .66.&+�Pbcm�b[m�\__h�mbiqh�[m�[�pc[\f_�g_nbi^�i`�

n_nl[jfic^�ch^o]ncih+�Coi�GU�CM'�%.661&�[nn_gjn_^�ni�jli^o]_�n_nl[jfic^�ch^o]ncih�\s�chbc\cncha�

gcninc]�]_ff�]f_[p[a_�qcnb�b_[n�mbi]em)�jli^o]cha�oj�ni�12"�ch�ih_�][m_)�biq_p_l�hi�n_nl[jfic^m�

ch�nb_cl�mno^s�molpcp_^�j[mn�nb_�@*mn[a_�i`�̂ _p_fijg_hn+�Bonol_�qile�ih�nlcjfic^�jli^o]ncih�i`�

5ZUKMVT�GFVMKT�g[s�`i]om�ih�nb_�jli^o]ncih�i`�n_nl[jfic^�\lii^mni]e�om_^�ni�jli^o]_� .--"�

nlcjfic^�f[lp[_�qcnbion�nb_�om_�i`�]b_gc][fm+�Pbcm�cm�biq�g[hs�]igg_l]c[f�nlcjfic^�L[]c`c]�

ismn_lm�[l_�hiq�jli^o]_^�%?b_q)�/---&+

/)
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0+1+0� ?ihmc^_l[ncihm�`il�Bonol_�Kjncgct[ncih�A``ilnm

Lfic^s�m[gjf_m�q_l_�fimn�il�^__g_^�ohom[\f_�[`n_l�il�^olcha�mbcjjcha+�Pb_l_`il_)�cn�cm�

moaa_mn_^�nb[n�[hs�`onol_�qile�ih�nlcjfic^�ch^o]ncih�ch�nbcm�mj_]c_m�\_�]ih^o]n_^�qcnb�[�]fim_l�

miol]_�i`�[�`fiq�]snig_n_l�[h �̂m_n�oj�`il�jfic^s�^_n_lgch[ncih+� En�qiof^�[fmi�\_�om_`of�ni�b[p_�[�

`fiq�]snig_n_l�ni�mj__^�oj�nb_�ncg_�\_nq__h�nlc[fm�[m�m[gjf_�jli]_mmcha�q[m�hin�l[jc^�ch�[ff�

][m_m�`il�nbcm�jlid_]n+�Bil�nb_�joljim_m�i`�nbcm�jlid_]n)�nb_�jfic^s�m[gjf_m�q_l_�m_hn�[q[s�`il�

jli]_mmcha�[m�nb_l_�q[m�hi�cgg_^c[n_�[]]_mm�ni�[�`fiq�]snig_n_l+�=m�q_ff)� cnm�ij_l[ncih�`il�nbcm�

[jjfc][ncih�qcnbion�[h�_rj_lc_h]_^�n_]bhc]c[h�l_kocl_m�[�]_ln[ch�f_p_f�i`�_rj_lncm_�qbc]b�q[m�

^_n_lgch_^�ni�\_�ionmc^_�nb_�]ih`ch_m�i`�nbcm�al[^o[n_�jlial[g+�Pbcm�mbiof^�\_�[�g[dil�

]ihmc^_l[ncih�`il�[hs�`onol_�qile+

Pb_�]oll_hn�chp_mnca[n_^�g_nbi^m�`il�jli^o]cha�nlcjfic^�5ZUKMVT�GFVMKT�[l_�hin�s_n�

ijncgct_^�ni�]igg_l]c[f�f_p_fm+�Diq_p_l)�cn�b[m�\__h�^_gihmnl[n_^�nb[n�nlcjfic^�gomm_fm�][h�\_�

jli^o]_^�\s�omcha�nb_�joligs]ch�[h[fiao_�3*@I=L�[n�p[lciom�]ih]_hnl[ncihm+�Pb_�`ch^cham�

^_m]lc\_^�[l_�[�\[mcm�`il�`olnb_l�qile�ch�nb_�ijncgct[ncih�i`�nbcm�n_]bhcko_+

3.
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1+� =�BEAH@�?KIL=NEOKJ�KB�PNELHKE@�=J@�@ELHKE@�5>;24<:�0/<42:

1+.� Ehnli^o]ncih

R[lciom�mno^c_m�]ih^o]n_^�mch]_�nb_�[^p_hn�i`�nlcjfic^�giffom]m�ch� .65.� b[p_�mbiqh�nb_cl�

aliqnb�\_h_`cnm�[h^�f[]e�i`�l_jli^o]ncp_�][j[]cns�%Hont)� .665&+�Pb_m_�ko[fcnc_m�b[p_�\__h�mbiqh�

ni�\_�om_`of�ni�nb_�mb_ff`cmb�[ko[]ofnol_�ch^omnls+�Uc_f^m�b[p_�\__h�ch]l_[m_^�[h^�nlcjfic^�jli^o]n�

b[m�\__h�mbiqh�ni�\_�gil_�g[le_n[\f_�^olcha�nb_�h[nol[f�mj[qhcha�m_[mih�%=ff_h)� .6558�=ff_h�GU�

CK%� .6568�>[e_l)� .6638�Hont)� .665&+�Kh_�mo]b�][m_�cm�nb[n�i`�nb_�L[]c`]�ismn_l)�.SCTTPTUSGC�

IKICT%�qbc]b�]ihmog_lm�b[p_�\__h�mbiqh�ni�jl_`_l�qb_h�]igj[l_^�ni�^cjfic^m�^olcha�nb_�

mj[qhcha�m_[mih�%=ff_h�[h^�@iqhcha)� .66.&+

Iomm_fm�[l_�^ci_]ciom)� c+_+)�g[f_�il�`_g[f_�%I[ff_n�[h^�Isl[h^)� .662&+�C[g_nia_h_mcm�

i]]olm�ch�hog_liom�^o]nm�%n_lgch[ncha�ch�a_hcn[f�`iffc]f_m&�`ioh^�ch�nb_�g[hnf_+�N_jli^o]ncp_�

^_p_fijg_hn�\_achm�mfiqfs�^olcha�nb_�qchn_l�gihnbm�[h^�[]]_f_l[n_m�qcnb�nb_�ihm_n�i`�mjlcha�

jbsnijf[henih�\fiigm�%G[onmes)� .65/8�I[ff_n�[h^�Isl[h^)� .6628�Pbigjmih)� .651&+�Pb_�

g_]b[hcmg�[h^�]o_m�`il�mj[qhcha�[l_�jiilfs�oh^_lmnii^�ch�gomm_fm�%O][ll[n)� .660&+� 2O�5ZUKMVT�

GFVMKT�[�lcm_�ch�n_gj_l[nol_�[\ip_� .-}?�ni� ./}?�cm�a_h_l[ffs�nbioabn�ni�\_�_mm_hnc[f�ni�mj[qhcha�

%>[sh_)� .6438�I[ff_n�[h^�Isl[h^)� .662&+�Dcab�`ii^�f_p_fm)�[�jbsmc][f�^cmnol\[h]_�mo]b�[m�[�

mnilg)�il�q[n_l�gip_g_hn�^olcha�mjlcha�nc^_m�[l_�[fmi�\_fc_p_^�ni�nlcaa_l�mj[qhcha�%J_q_ff�GU�

CK%� .66.8�>[sh_)� .643&+

=h�oh^_lmn[h^cha�i`�nb_�ch[\cfcns�i`�nlcjfic^m�ni�mj[qh�cm�e_s�ni�nb_�cgjiln[h]_�ni�nb_�

]igg_l]c[f�p[fo_�i`�nlcjfic^�gomm_fm�%?b[jn_l�.)�m_]ncih� .+1&+�Pb_�LAE�gomm_f�ch^omnls�l_kocl_m�

nb[n�nlcjfic^�gomm_fm�^i�hin�mj[qh�^olcha�nb_�h[nol[f�mj[qhcha�m_[mih+�=h�_p[fo[ncih�i`�nb_�

mj[qhcha�il�f[]e�i`�mj[qhcha�ch�nlcjfic^m�cm�gimn�_[mcfs�[h^�[]]ol[n_fs�`[]cfcn[n_^�\s�_p[fo[ncih�

i`�a[g_nia_h_mcm�ch�\inb�nlcjfic^m�[h^�^cjfic^m�^olcha�nb_�mj[qhcha�m_[mih+�Dcmnifiac][f
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jl_j[l[ncihm�jlipc^_�nb_�gimn�_r[]n�[mm_mmg_hn�i`�nb_�a[g_nc]�mn[n_�i`�nb_�giQom][h�aih[^+

Sb[n�cm�m__h�ch�nb_�m_]ncihm�l_jl_m_hnm�`[clfs�]fim_fs�nb_�mcno[ncih�ch�nb_�aih[^�[m�nb_�mn[n_�i`�

^_p_fijg_hn�i`�ch ĉpc^o[f�]_ffm�][h�\_�m__h�%Mo[sf_�[h^�J_qecle)� .656&+� Eh�[�`_g[f_�gomm_f�nb_�

a_hcn[f�`iQc]f_�g[s�\_�l_`_ll_^�ni�[m�nb_�ip[ls+�Eh�nb_�ip[ls�iiaihc[�[l_�\o^^_^�i``�̀ lig�nb_�

a_lgch[f�_jcnb_fcog+�Pb_m_�^cpc^_�ni�`ilg�_[lfs�ii]sn_m+�A[lfs�ii]sn_m�[l_�]ihh_]n_^�\s�[�\li[^�

mn[fe�nb[n�al[^o[ffs�\_]ig_m�gil_�mf_h^_l)�_p_hno[ffs�lojnolcha)� f_[pcha�nb_�g[nol_�ip[�`l__�

qcnbch�nb_�`iffc]of[l�][pcns+� Eh�nb_�g[f_�gomm_f�nb_�a_hcn[f�`iffc]f_�g[s�\_�l_`_ll_^�ni�[m�nb_�n_mncm+�

Eh�nb_�n_mncm)�mj_lg[niaihc[�[l_�\o^^_^�i``�̀ lig�nb_�a_lgch[f�_jcnb_fcog+�Pb_�mj_lg[niaihc[�

acp_�lcm_�ni�]ih]_hnlc]�\[h^m�i`�mj_lg[ni]sn_m+�Pb_�mj_lg[ni]sn_m�oh^_lai�g_cimcm�ni�acp_�lcm_�

ni�mj_lg[nc^m)�qbc]b�\_]ig_�mj_lg[niti[�qcnb�^_p_fij_^�n[cfm)�]ihp_lacha�niq[l^m�nb_�]_hn_l�i`�

nb_�`iffc]f_�ch�nb_�`ilg�i`�̂ _hm_�f[g_ff[_�%Hiq_�GU�CM'%� .65/8�Cimmfcha)� .66/&+� Bcaol_� .+.�

%?b[jn_l�.&�jlipc^_m�[h�cffomnl[ncih�i`�mj_lg[nia_h_mcm�[h^�iia_h_mcm+

Pb_l_�[l_�hog_liom�mno^c_m�nb[n�nion�nb_�g_lcnm�i`�nlcjfic^�\cp[fp_�giQom]m�`il�nb_cl�

cgjlip_^�aliqnb�[h^�nb_cl�f[]e�i`�l_jli^o]ncp_�ionjon�qb_h�]igj[l_^�ni�^cjfic^m�%Coi)�/--.&+�

Egjlip_^�aliqnb�g[e_m�nb_g�mocn[\f_�`il�]ofnol_�\s�ch]l_[mcha�jli^o]ncih�[h^�jli`cnm�%On[hf_s�

GU�CU'%� .6518�=ff_h�_n�[,+)� .6538�=ff_h�_,[,+� .6568�>_[ogihn�[h^�B[cl\linb_l)� .66.)�Hont)� .665&+�

Pb_�f[]e�i`�l_jli^o]ncih�^olcha�nb_�h[nol[f�mj[qhcha�m_[mih�g[e_m�nb_g�gil_�g[le_n[\f_�nb[h�

nb_cl�^cjfic^�]iohn_lj[lnm�^olcha�nb_�j_[e�i`�nb_�fi][f�mj[qhcha�m_[mih�%=ff_h�[h^�@iqhcha)�

.66.&+�Pbcm�mn_lcfcns�[fmi�g[e_m�nb_g�][h^c^[n_m�`il�nb_�om_�i`�_rinc]�il�chnli^o]_^�mj_]c_m)�

qb_l_�nb_l_�cm�[�l_^o]_^�]b[h]_�i`�nb_g�chn_l\l__^cha�il�^cmjf[]cha�h[nol[ffs�i]]ollcha�mj_]c_m�

%=ff_h)� .6548�Coi�GU�CK%�/--.&+

Pi�chp_mnca[n_�nb_�jimmc\cfcns�i`�[�aliqnb�[^p[hn[a_�i`�nlcjfic^m�qb_h�]igj[l_^�ni�

^cjfic^m�\inb�mb_ff�f_hanb)�[h^�[�g_[mol_�i`�nb_�]ih^cncih�ch^_r�i`�nb_�[hcg[fm�cm�om_^+�Cl_[n_mn
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mb_ff�f_hanb�%COH&)� cm�nb_�gimn�om_^�g_[mol_g_hn�i`�aliqnb�ch�\cp[fp_m�[h^�mbiof^�\_�ch]fo^_^�

ch�[hs�aliqnb�mno^s�i`�\cp[fp_m�%Mo[sf_�[h �̂J_qecle)� .656&+� Ob_ff�aliqnb�l[n_m�[l_�i`�

]igg_l]c[f�cgjiln[h]_�[m�gomm_fm�[l_�a_h_l[ffs�b[lp_mn_^)�[h^�miln_^�\[m_^�ih�mb_ff�f_hanb+�

Pb_l_`il_)�bcab_l�aliqnb�l[n_m�g_[h�`[mn_l�]igg_l]c[f�jli^o]ncih+�Pb_l_�[l_�p[lciom�]ih^cncih�

ch^c]_m�%?Pm&)�il�]ih^cncih�`[]nilm)�[ff�i`�qbc]b�][h�\_�om_^�ni�ch^c][n_�nb_�l_f[ncp_�[giohn�i`�nb_�

chn_lh[f�mb_ff�pifog_�nb[n�cm�i]]ojc_^�\s�nb_�\i^s�%?lim\s�[h^�C[f_)� .66-&+�Pbcm�][h�\_�

ch^c][n_^�\s�[�l_f[ncp_�g_[mol_�i`�_cnb_l�nb_�mb_ff�pifog_�il�nb_�mb_ff�q_cabn�ni�nb_�ncmmo_�q_cabn�

%Mo[sf_�[h^�J_qecle)� .656&+�Pb_�^_al__�ni�qbc]b�[�mb_ff�cm�`off�cm�[h�ch^c][ncih�i`�nb_�l_f[ncp_�

]ih^cncih�[h^�]igg_l]c[f�p[fo_�i`�nb_�[hcg[f+�H_mm�`off�[hcg[fm�[l_�i`�f_mm�]igg_l]c[f�p[fo_�

nb[h�gil_�`off�ih_m)�g[echa�nbcm�g_[mol_�mj_]c`c][ffs�cgjiln[hn�ni�nb_�ko_mncih�i`�nb_�

]igg_l]c[f�cgjiln[h]_�i`�nlcjfic^�gomm_fm+

Pb_�i\d_]ncp_�i`�nbcm�mno^s�q[m�ni�_p[fo[n_�nb_�`c_f^�j_l`ilg[h]_�i`�nlcjfic^�gomm_fm�

qb_h�]igj[l_^�ni�[�^cjfic^�]ihnlif+�Pbcm�chpifp_m�nqi�g[ch�i\d_]ncp_m7

.&�ni�_p[fo[n_�nb_�^c``_l_h]_m�ch�nb_�aliqnb�i`�nlcjfic^m�[h^�^cjfic^m�ch�p[lciom�aliqion�mcn_m�

omcha�g_[mol_m�i`�%?f&)�al_[n_mn�mb_ff�f_hanb�%COH&)�[h^�^ls�ncmmo_8

/&�ni�_p[fo[n_)�\[m_^�ih�a[g_nia_h_mcm�l[ncha�i\m_lp[ncihm)�nb_�[\cfcns�i`�nlcjfic^m�ni�mj[qh�qb_h�

]igj[l_^�ni�^cjfic^m�^olcha�nb_�h[nol[f�mj[qhcha�j_lci^m�[n�p[lciom�mcn_m+

-'+� APcTaXP[b�P]S�ATcW^Sb

1+/+.� Lli^o]ncih�[h^�N_[lcha�i`�Pb_�Arj_lcg_hn[f�=hcg[fm

Plcjfic^�gomm_fm�q_l_�jli^o]_^�^olcha�ih_�i`�m_p_l[f�mj[qhm�`il�om_�ch�nb_�`c_f �̂

j_l`ilg[h]_�nlc[fm+�=ff�b[n]b_ls�qile�q[m�j_l`ilg_^�[n�nb_�Aff_lmfc_�Ob_ff`cmb�D[n]b_ls�ch�

Aff_lmfc_�%AOD&)�Llch]_�A^q[l^�Emf[h^�%LAE&+�@olcha�_[]b�mj[qh)�ih_�b[f`�i`�nb_�`_lncfct_^�_aam
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q_l_�nl_[n_^)�jli^o]cha�nlcjfic^m)�[h �̂ih_�b[f`�i`�nb_�_aam�q_l_�hin�nl_[n_^)�jli^o]cha�^cjfic^m+�

>inb�nlcjfic^�[h^�^cjfic^�[hcg[fm�b[ �̂nb_�m[g_�j[l_hnm+�Pb_�nlcjfic^�alioj�qcff�\_�l_`_ll_^�ni�[m�

nb_�_rj_lcg_hn[f�alioj)�[h^�nb_� ĉjfic �̂alioj�qcff�\_�l_`_ll_^�ni�[m�nb_�]ihnlif�alioj+�Pb_�

j_l]_hn�nlcjfic^s�q[m�^_n_lgch_^�omcha�`fiq�]snig_nls�[n�_cnb_l�nb_�Qhcp_lmcns�i`�S[mbchanih�il�

nb_�Sbcme_s�?l__e�Ob_ff`cmb�D[n]b_ls+�Pb_�[hcg[fm�om_^�ch�[ff�`c_f �̂nlc[fm�][g_� c̀*ig�[�mj[qh�

j_l`ilg_^�ih�I[s�.3)� .666+�>lii^mni]e�q[m�]iff_]n_^�`lig�[�gomm_f�f_[m_�ch�nb_�H_hhir�Emf[h^�

[l_[�i`�LAE+�,T�nb_�[hcg[fm�q_l_�ch�mj[qhcha�]ih^cncih�ojih�[llcp[f�[n�nb_�b[n]b_ls)�nb_s�q_l_�

ch^o]_^�ni�mj[qh�ojih�[llcp[f�omcha�nb_�g_nbi^m�^_m]lc\_^�ch�]b[jn_l�/)�m_]ncih�/+/+.+�Pb_�_aam�

`lig�/1�`_g[f_m�[h^�nb_�mj_lg�`lig�3�g[f_m�q[m�jiif_^�`il�om_+�=jjlircg[n_fs�42�gcffcih�_aam�

q_l_�i\n[ch_^�`lig�nb_�`_g[f_m+�Pb_m_�q_l_�^cpc^_^�_ko[ffs�chni�/�aliojm+�Pb_�]ihnlif�alioj�

q[m�`_lncfct_^�`lig�nb_�jiif_^�mj_lg�[h^�[ffiq_^�ni�^_p_fij�chni�^cjfic^�]ihnlifm+�Pb_�

_rj_lcg_hn[f�alioj�q[m�[fmi�`_lncfct_ �̂`lig�nb_�jiif_^�mj_lg�[h^�nb_h�nl_[n_^�ni�jli^o]_�

nlcjfic^m+�Plcjfic^s�q[m�ch^o]_^�omcha�[�nl_[ng_hn�i`�1--�jgif,H�i`�3*@I=L�`il�[�/-�gchon_�

nl_[ng_hn�[n�/.�gchon_m�jimn*`_lncfct[ncih+�B_lncfct[ncih�[h^�nl_[ng_hn�i`�nb_�_aam�q[m�`[]cfcn[n_^�

ch�[�]f_[h�/-�H�\o]e_n�`cff_^�qcnb�`cfn_l_^� .� j+g�`cfn_l_^�m_[�q[n_l�%BOS&+�=m�qcnb�jl_pciom�

nlcjfic^�gomm_f�qile)�][l_�q[m�n[e_h�ni�hin�]ihn[gch[n_�_aam�jl_g[nol_fs�qcnb�mj_lg)�[h^�[ff�f[\�

mojjfc_m�q_l_�lchm_^�ch�[�2"�\f_[]b�mifoncih�[h^�nb_h�ch�`l_mb�q[n_l�\_`il_�[h^�[`n_l�om_+�A[]b�

m_n�i`�_g\lsim�q_l_�nl[hm`_ll_^�ni�12-H�]ihc][f�f[lp[_�n[hem�`il�mo\m_ko_hn�l_[lcha+�H[lp[f�

q[n_l�]b[ha_m�q_l_�j_l`ilg_^�_p_ls�/�^[sm�omcha�nb_�jli]_^ol_m�mn[h^[l^�[n�nb_�AOD+�=m�nb_�

f[lp[_�al_q�nb_s�q_l_�^cpc^_^�chni�gil_�n[hem�mi�[m�ni�g[rcgct_�sc_f^�\s�^_]l_[mcha�mni]echa�

^_hmcns+�H[lp[f�]iohnm�[h^�ko[fcns�q_l_�[mm_mm_^�^olcha�q[n_l�]b[ha_m+�H[lp[_�q_l_�`_^�[�gcr�i`�

gc]li[fa[_)�]ihmcmncha�i`�\inb�`f[a_ff[n_m�[h^�^c[nigm�]iggihfs�aliqh�[n�nb_�b[n]b_ls�`il�

\cp[fp_�f[lp[_+

/0
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Bl[s_^�lij_�jl_pciomfs�om_^�ch�nb_�fi\mn_l�`cmb_ls)� nb_�ch^omnls�hilg�`il�qcf^�mj[n�

]iff_]ncih)�q[m�om_^�ni�m_n�nb_�[hcg[fm+�Bl[s_^�lij_�jc_]_m�%qcnb�[�0-�]g�g_n[f�mjce_�[]ncha�[m�[�

q_cabn�[nn[]b_^�ih�nb_�\innig&�q[m�momj_h^_^�ch�_[]b�i`�nb_�n[hem+�Pbcm�lij_�q[m�mi[e_^�`il�

[jjlircg[n_fs� .�q__e�ch�`cfn_l_^�m_[�q[n_l�%BOS&�jlcil�ni�om_+�Pbcm�jli]_mm)�ehiqh�[m�

ám_[mihchaà�cm�ehiqh�ni�[ffiq�\_nn_l�mj[n�[nn[]bg_hn�qcnb�l_a[l^m�ni�qcf �̂mj[n�]iff_]ncih+�=`n_l�

/.� ^[sm�[hcg[fm�\_a[h�ni�m_n�[h^�[nn[]b�ni�nb_�n[he�q[ffm�[h^�]iff_]nil�lij_m+�>cp[fp_m�nb[n�b[p_�

m_n�[h^�g_n[giljbim_^�chni�m_mmcf_�[hcg[fm�[l_�l_`_ll_^�ni�[m�mj[n+�=`n_l�[h�[^^cncih[f� .-�^[sm�

ihfs�[\hilg[f�f[lp[_�%mqcggcha�[\hilg[ffs)�il�mbiqcha�^_p_fijg_hn[f�[\hilg[fcnc_m&�q_l_�

f_`n�ch�momj_hmcih+�Pb_m_�q_l_�^cm][l^_^)�[h^�][l_�q[m�`i]om_^�hiq�mif_fs�ih�nb_�mj[n�[nn[]b_^�ni�

nb_�]iff_]nilm+

Pb_�mj[n�q_l_�`_^�[�^c_n[ls�mojjf_g_hn�ni�cgjlip_�aliqnb�[h^�ni�l_^o]_�nb_�h__^�`il�

]ofnol_^�gc]li[fa[_)�qbc]b�cm�]imnfs�[h^�ncg_�]ihmogcha�ni�aliq+�Pbcm�mojjf_g_hn)�@[]im[�Cif^�

cm�[�`l__t_�^lc_^�b_n_linlijbc]�[fa[_+� En�b[m�\__h�mbiqh�ni�\_�_``_]ncp_�ch�nb_�l_jf[]_g_hn�i`�

fcp_�[fa[_�ch�5ZUKMVT�ICMMPQSPWKOEKCMKT�[h^�cm�ehiqh�ni�\_�bcab�ch�fcjc^m�_mm_hnc[f�ni�aii^�f[lp[f�

honlcncih�%H[ha^ih�[h^�Kh[f)� .666&+�A[]b�^[s�_p_ls�n[he�l_]_cp_^�/-a�i`�nbcm�mo\mn[h]_�\f_h^_^�

ch� .H�i`�q[n_l�`il�5�gchon_m�[m�j_l�nb_�f[\_f�chmnlo]ncihm+

Kh�=oaomn� .)� .666�%44�^[sm�[`n_l�\_cha�mj[qh_^&�[jjlircg[n_fs�b[f`�i`�nb_�]ihnlif�[h^�

_rj_lcg_hn[f�mj[n�q_l_�^_jfis_^�^cl_]nfs�ih�gomm_f�f_[m_m�ih�nb_�b[n]b_ls�lij_�]iff_]nilm+�Pb_�

inb_l�b[f`�i`�nb_�mj[n�q_l_�l_n[ch_^�[h^�aliqh�ch�[�^iqhq_ffcha�m_noj�nsjc][ffs�om_^�[n�nb_�

b[n]b_ls+�Pb_�^_jfisg_hn�q[m�^ih_�\s�[nn[]bcha�nb_�]iff_]nil�lij_m�%om_^�`il�m_nncha�ch�nb_�

b[n]b_ls&�ni�gomm_f�]ofnol_�fihafch_m�ch�_[]b�i`�nb_�p[lciom�mcn_m+�?ihnlif�]iff_]nilm�q_l_�]f_[lfs�

^cmnchaocmb_^�`lig�nb_�_rj_lcg_hn[f�ih_m�\s�g[lecha�\inb�nsj_m�qcnb�^c``_l_hn�]ifiol_^�mnlcha+�

Pb_m_�]iff_]nilm�q_l_�^cpc^_^�_ko[ffs�[h^�^cmnlc\on_^�\_nq__h�[ff�n_mn�mcn_m+�Sb_h�^_jfis_^)
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_rj_lcg_hn[f�[h^�]ihnlif�]iff_]nilm�q_l_�[fn_lh[n_fs�boha�ih�nb_�fihafch_m+�A[]b�j[lnc]cj[ncha�

aliq_l�q[m�l_kocl_^�ni�b[lp_mn�nb_�]iff_]nilm�[h^�mi]e�\inb�nb_�]ihnlif�[h^�_rj_lcg_hn[f�gomm_fm�

m_j[l[n_fs�ch�nb_�`[ff�i`�.666�[m�cm�^ih_�ch�nb_�fi][f�gomm_f�ch^omnls+�Pb_�l_mofncha�ohcnm�q_l_�[�

m_lc_m�i`�_rj_lcg_hn[f�[h^�]ihnlif�gomm_f�mi]em�[n�_[]b�mcn_+

Fop_hcf_�gomm_fm�l_n[ch_^�ch�nb_�b[n]b_ls�q_l_�aliqh�ch�[�^iqhq_ffcha�msmn_g�ch�qbc]b�

nb_�q[n_l�i`�nb_�n[he�q[m�`il]_^�oj�nblioab�[�jcj_�omcha�[h�[clfc`n)� [h^�^iqh�ip_l�nb_�[hcg[fm�

qbc]b�q_l_�b_f �̂ch�mg[ff�mcfim+�Pb_�[hcg[fm�q_l_�e_jn�i``�\innig�\s�/10� jg�m]l__hm)� nblioab�

qbc]b�nb_�q[n_l�l_nolh_^�ni�nb_�n[he+� Eh�nbcm�q[s�nb_�gomm_f�dop_hcf_m�q_l_�]ihmn[hnfs�_rjim_^�ni�

[_l[n_^�q[n_l�[h^�[�`ii^�mojjfs+�Pb_m_�[hcg[fm�q_l_�b_f �̂ch�[�mn[nc]�n[he�i`�BOS�qcnb�[fa[_�[h �̂

@[]im[�Cif^� Ap_ls�/�^[sm�nb_m_�n[hem�q_l_�]f_[h_^�[h^�\inb�]f_[h�BOS�[h^�[h�

[fa[_,@[]im[�Cif^�gcrnol_�q_l_�l_chnli^o]_^�ni�_[]b�n[he+

Kh�O_jn_g\_l� .)� .666�%.-5�^[sm�[`n_l�\_cha�mj[qh_^&�nb_�l_g[chcha�_rj_lcg_hn[f�[h �̂

]ihnlif�mj[n�q_l_�mc_p_^�ih�[�/�gg�m]l__h)�[h^�[hcg[fm�l_n[ch_^�ih�nb_�m]l__h�q_l_�]iohn_^+�

=jjlircg[n_fs�2---�ch^cpc^o[fm�`lig�_[]b�alioj�%_rj_lcg_hn[f�[h^�]ihnlif&�q_l_�jf[]_^�chni�

m_j[l[n_�/�gg�g_mb�mj[n�\[am�g_[molcha�3-�]g�ch�f_hanb�[h �̂/-�]g�ch�qc^nb+�Pb_m_�\[am�q_l_�

jf[]_^�chni�gi^c`c_^�fi\mn_l�nl[j�qcl_�][a_m+�A[]b�][a_�b_f �̂ih_�_rj_lcg_hn[f�[h^�ih_�]ihnlif�

\[a+�Pb_m_�][a_m�q_l_�[h]bil_^�ni�nb_�\innig�\s�]ih]l_n_�\fi]em+�Bfi[nm�q_l_�[nn[]b_^�ni�nb_�

][a_�ni�e__j�nb_�][a_m�[jjlircg[n_fs� .�g�[\ip_�nb_�m_[�`fiil+�Arj_lcg_hn[f�[h^�]ihnlif�\[am�

q_l_�[a[ch�g[le_^�\s�^c``xl_hn�]ifiolm�mi�[m�ni�_h[\f_�_[ms�^cmnchaocmbcha�`il�m[gjfcha+�Pqi�

][a_�ohcnm�q_l_�jf[]_^�[n�_[]b�i`�nb_�nbl__�n_mn�mcn_m+�L[lnc]cj[ncha�aliq_lm�jf[]_^� .� ][a_�ch�nb[n�

jilncih�i`�nb_cl�f_[m_�ch�qbc]b�aliqnb�q[m�bcab_mn)�[h �̂nb_�inb_l�ch�nb[n�jilncih�i`�nb_cl�f_[m_�ch�

qbc]b�aliqnb�q[m�fiq_mn+�Pb_�][a_m�q_l_�]f_[h_^�[m�l_kocl_^�[n�_[]b�i`�nb_�mcn_m�mi�[m�ni�l_^o]_�

`iofcha�i`�a_[l�[h^�g[rcgct_�aliqnb�[h^�molpcp[f+

4-
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1+/+/�@_n_lgch[ncih�i`�Pb_�Arj_lcg_hn[f�Ocn_m

=hcg[fm�q_l_�^_jfis_^�ch�0� mcn_m�qcnb� ĉ̀ cB_lcha�[p_l[a_�gomm_f�aliqnb�l[n_m+�Pb_�nbl__�

n_mn�aliqion�mcn_m�q_l_�m_f_]n_^�ch�]ihdoh]ncih�qcnb�nb_�LAE�=ko[]ofnol_�=ffc[h]_�[h^�

_rj_lc_h]_^�gomm_f�jli^o]_lm+�Pb_�]lcn_lc[�`il�mcn_�m_f_]ncih�ch]fo^_^�nb_�][j[]cns�`il�aliq_l�

j[lnc]cj[ncih)�[h^�nb_�l_kocl_^�aliqnb�l[n_+�Pb_�i\d_]ncp_�q[m�ni�c^_hnc`s�[hs�l_f[ncihmbcjm�

\_nq__h�mcn_�ko[bns�%\[m_^�ih�l_f[ncp_�bcmnilc][f�gomm_f�aliqnb&�[h^�nlcjfic^�p_lmom�^cjfic �̂

j_l`ilg[h]_+�Ccp_h�nbcm�ai[f)�mcn_m�qcnb�bcmnilc][ffs�fiq)�[p_l[a_)�[h^�[\ip_�[p_l[a_�gomm_f�

aliqnb�]igj[l_^�qcnb�nb_�LAE�[p_l[a_�q_l_�m_f_]n_^+�Pb_�m_f_]n_^�mcn_m�q_l_7

.&�On+�L_n_läm�>[s�*�\_fiq�[p_l[a_�gomm_f�aliqnb�l[n_

/&�Pl[][^c_�>[s�*�[p_l[a_�gomm_f�aliqnb�l[n_

0&�H_hhir�Emf[h^�%gomm_f�f_[m_�ch�H_hhir�]b[hh_f&�* �[\ip_�[p_l[a_�gomm_f�aliqnb�l[n_+

1+/+0�Cliqnb�I_[mol_g_hnm

Bil�_[]b�m[gjf_)�[�l[h^ig�m[gjf_�q[m�i\n[ch_^�`lig�_cnb_l�nb_�]iff_]nil�il�nb_�][a_�

ohcn+�Sb_h�m[gjfcha�mi]em�[�m_j[l[n_�mi]e�q[m�m[gjf_^�_[]b�ncg_+�Iomm_fm�q_l_�m[gjf_^�`lig�

[jjlircg[n_fs� .�g�^_jnb�ih�nb_�mi]e�_[]b�ncg_+� O[gjfcha�`lig�nb_�][a_�ohcnm�q[m�^ih_�\s�

l[h^igfs�m_f_]ncha�[�m[gjf_�`lig�_[]b�g_mb�\[a+�@olcha�_[]b�m[gjfcha)�[�f[la_�m[gjf_�i`�

gomm_fm�q_l_�i\n[ch_^�ch�nb_�`c_f +̂�O[gjf_m�q_l_�n[e_h�\[]e�ni�nb_�f[\il[nils�qb_l_�nb_s�q_l_�

l[h^igfs�m_f_]n_^�[a[ch�%ni�[]bc_p_�nb_�n[la_n�m[gjf_�mct_&�[h^�g_[mol_^+�O[gjf_m�n[e_h�ch�nb_�

`[ff�i`�.666�q_l_�g_[mol_^�`il�al_[n_mn�mb_ff�f_hanb�%COH&�omcha�R_lhc_l�][fcj_lm+�O[gjf_m�n[e_h�

[`n_l�nb_�`[ff�i`�.666�ch]fo^_^�^ls�mb_ff)�^ls�ncmmo_)�[h^�nin[f�^ls�q_cabn�`il�[�]ih^cncih�ch^_r�

%?f&)�[m�q_ff�[m�COH+

4.

*/786.;-/.�<3:2� 7/84399365� 60�:2/�-67=8312:�6<5/8%� ';8:2/8�8/786.;-:365� 78623,3:/.�<3:26;:�7/84399365%



Pb_�`iffiqcha�^_`ch_m�[ff�g_[mol_g_hnm�n[e_h7

.&�Pb_�al_[n_mn�mb_ff�f_hanb�%COH&�cm�^_`ch_^�[m�nb_�al_[n_mn�f_hanb�g_mol[\f_�`c$ig�nb_�

og\i�i`�nb_�mb_ff�%[hn_lcil�_h^&�ni�nb_�jimn_lcil�_h^�i`�nb_�mb_ff+�=ff�p[fo_m�l_jiln_^�[l_�ch�

gcffcg_n_lm+

/&�Pb_�]ih^cncih�ch^_r�%?f&�cm�^_`ch_^�[m7�?f�:�%^ls�ncmmo_�qn�%a&�r�.---&�,^ls�mb_ff�qn�

%a&+�Pbcm�]ih^cncih�ch^_r�cm�^cm]omm_^�\s�?lim\s�[h^�C[f_�%.66-&)�[h^�q[m�`clmn�chnli^o]_^�\s�

S[fh_�[h^�I[hh�%.642&�`il�om_�ch�]igj[lcmihm�qcnb�7TUSGC�GFVMKT�[h^�.SCTTPTUSGC�IKICT'�

O[gjf_�ncmmo_�[h^�mb_ff�q_l_�^lc_^�ch�[�^lscha�ip_h�[n�3-}?�`il�15�biolm+

0&�Lfic^s�^_n_lgch[ncih�q[m�^ih_�\s�n[echa�[�mg[ff�%.� gg&�mko[l_�m_]ncih�i`�acff�ncmmo_�

[h^� `crcha�cn�ch�1$)3$�*@c[gc^chi*/*jb_hsfch^if_�@cbs^li]bfil[n_�%@=LE&,^_n_la_hn,@IOK�

mifoncih�%]b[jn_l�.)�m_]ncih� .+/+2&+�Pb_m_�m[gjf_m�q_l_�nb_h�mbcjj_^�`il�jfic^s�^_n_lgch[ncih�\s�

`fiq�]snig_nls�[n�nb_�Sbcme_s�?l__e�Ob_ff`cmb�D[n]b_ls�ch�Pcff[giie)�Kl_aih+�A[]b�ch^cpc^o[f�

gomm_f�g_[mol_^�q[m�ehiqh�ni�\_�_cnb_l�[�^cjfic^�il�[�nlcjfic^+

1+/+1�On[ncmnc][f�I_nbi^m

=ff�l_jiln_^�j*p[fo_m�q_l_�a_h_l[n_^�ch�nb_�mn[ncmnc][f�[h[fsmcm�\s�om_�i`�nb_�n*n_mn�mn[ncmnc]�

ch�il^_l�ni�^_n_lgch_�qb_nb_l�il�hin�n_mn_^�g_[hm�[l_�_ko[f+�N_jiln_^�j*p[fo_m�q_l_�a_h_l[n_^�

]igj[lcha�nb_�g_[hm)�[h^�hin�nb_�j_l]_hn�^c``_l_h]_�ch�nb_�g_[hm+�=mmogjncihm�i`�hilg[fcns�i`�

nb_�^[n[�[m�l_kocl_^�`il�j[l[g_nlc]�n_mnm�q_l_�g[^_�ch�nb_�][m_m�qb_l_�nb_�n*n_mn�q[m�om_^+

1+/+2�C[g_nia_h_mcm�N[ncha�* �Dcmnifiac][f�O[gjf_m

Dcmnifiac][f�m[gjf_m�q_l_�n[e_h�ni�l[n_�a[g_nia_h_mcm�ch�\inb�^cjfic^m�[h^�nlcjfic^m�ch�

il^_l�ni�^_n_lgch_�qb_nb_l�nb_l_�cm�[�^c``_l_h]_�\_nq__h�nb_�nqi�ch�[\cfcns�ni�mj[qh+�Bil�_[]b

4/
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gomm_f�n_mn_^�[�jc_]_�i`�nb_�aih[^�q[m�`cr_^�ch�@[pc^mihäm�mifoncih+�A[]b�m[gjf_�q[m�cg\_^^_^�

ch�j[l[`ch�[h^�mn[ch_^�omcha�[�b_g[nirsfch�[h^�_imch�mn[ch+�Pb_�jl_j[l_^�mfc^_m�q_l_�i\m_lp_^�

oh^_l�fcabn�gc]lim]ijs�`il�\inb�m_r�^_n_lgch[ncih�[h^�aih[^[f�]s]f_+�Pb_�l[ncha�msmn_g�om_^�`il�

aih[^[f�]s]f_�cm�[�2�l[he�^_m]lcjncih�moaa_mn_^�\s�Nij_m�[h^�Onc]eh_s�%.632&+� Pbcm�msmn_g�i`�

l[ncha�a[g_nia_h_mcm)� nbioab�^_p_fij_^�^PY5ZC�CSGOCSKC%� cm�l_[^cfs�[jjfc][\f_�ni�gimn�\cp[fp_m�

[h^�mcgjf_�ch�cnm�^_m]lcjncih+�=�mcgjfc`c_ �̂mogg[ls�cm�fi][n_^�ch�P[\f_�ER+�E+
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P[\f_�ER�E7�Cih[^[f�]p]f_�l[ncha�msmn_g�om_^�ch�nbcm�mno^s)� [`n_l�Nij_m�[h^�Onc]eh_p�h632R

On[a_ K\m_lp[\f_�?b[l[]n_lcmnc]m
I[f_ B_g[f_

E�* �Eh[]ncp_ *�mj_lg�[n�nb_�j_lcjb_ls�i`�
aihi^o]n�qcnb�`_q�c`�[hs�
mj_lg�ch�nb_�aihi^o]n�
]_hn_l
*� mig_�gofncho]f_[n_^�
^cpc^cha�]_ffm

*�mg[ff)� cgg[nol_�_aam�
_pc^_hn�ch�nb_�aihi^o]n�
j_lcjb_ls
*�fcjc^�^lijf_nm�_pc^_hn�ch�
nb_�aihi^o]n
*honlcncp_�ch]fomcihm�_pc^_hn�
ch�nb_�aihi^o]n

/�* �=]ncp_ *�mj_lg�fi][n_^�nblioabion�
nb_�aihi^o]n8�mig_�mj_lg�
g[s�b[p_�n[cfm�i\m_lp[\f_�
f[n_�ch�nbcm�mn[a_
*� mig_�gofncho]f_[n_^�
^cpc^cha�]_ffm

*�_aam�\_achhcha�ni�aliq�
`lig�nb_�aihi^o]n�
j_lcjb_ls�ni�nb_�]_hn_l�qcnb�
mn[fem�bif^cha�_aam�ni�
aihi^o]n�q[ff�_hf[lacha�
*honlcncp_�ch]fomcihm�mncff�
_pc^_hn�ch�nb_�aihi^o]n

0�* �Ncj_ *�_hncl_�aihi^o]n�`cff_ �̂qcnb�
mj_lg[niti[�%lcj_�mj_lg&8�
mj_lg�n[cfm� _pc^_hn�[h �̂
jichncha�niq[l^m�]_hn_l�i`�
aihi^o]n

*�_aam�h_[l�nb_�]_hn_l�i`�nb_�
aihi^o]n�[h^�[jj_[lcha�
f[la_l�qcnb�nl[hmj[l_hn�
ho]f_om�_h]fimcha�[�mg[ff�
ij[ko_�ho]f_ifom�_pc^_hn

1�* �L[lnc[ffs�Oj_hn *�`_q�mj_lg�f_`n8�l_g[chcha�
mj_lg�ihfs�i]]ojs�nb_�
]_hn_l�i`�nb_�aihi^o]n�qcnb�
p_ls�`_q�mj_lg�h_[l�nb_�
j_lcjb_ls
*�p[]oif[n_^�]_ffm�_pc^_hn�ch�
nb_�aihi^o]n
*�js]hinc]�]_ffm�%h_]linc]�
]_ffm&�_pc^_hn

*�`_q�mn[fe_^�%g[nol_&�_aam�
f_`n�ch�nb_�aihi^o]nm�
*honlcncp_�ch]fomcihm�[a[ch�
\_]igcha�_pc^_hn�ch�nb_�
aihi^o]n

2�* �Oj_hn *�g[hs�p[]oif[n_^�]_ffm�
_pc^_hn�ch�nb_�aihi^o]n
*�`_q�c`�[hs�mj_lg�f_`n�ch�
nb_�aihi^o]n�]_hn_l� [h^�hi�
mj_lg�n[cfm�[l_�_pc^_hn
*�js]hinc]�]_ffm�%h_]linc]�
]_ffm&�_pc^_hn
*�[fmi�_pc^_hn�[l_�mig_�hih*�
js]hinc]�gofncho]f_[n_^�
^cpc^cha�]_ffm

*�mg[ff)� cgg[nol_�_aam�
_pc^_hn�ch�nb_�aihi^o]n�
j_lcjb_ls
*�fcjc^�^lijf_nm�_pc^_hn�ch�
nb_�aihi^o]n
*honlcncp_�ch]fomcihm�_pc^_hn�
ch�nb_�aihi^o]n
*�mbiqcha�`_q_l�fcjc �̂
^lijf_nm�[h^�honlcncp_�
ch]fomcihm�nb[h�[]ncp_�mn[a_
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1+/+3� O[gjfcha�O]b_^of_

Cliqnb�]igj[lcmihm�\_nq__h�nlcjfic^�[h^� ĉjfic �̂]ihnlifm�q_l_�[mm_mm_^�[n�p[lciom�ncg_m�

[n�nb_�^c``_l_hn�n_mn�mcn_m+�=n�nb_�On+� L_n_läm�>[s�mcn_�nb_l_�q_l_�nqi�m[gjfcha�^[n_m+�Pb_�`clmn�q[m�

ch�Fofs�i`�/---+�Pb_�m[gjf_�]ihmcmn_^�i`�.--�gomm_fm� c̀*ig�[h�_rj_lcg_hn[f�mi]e�[h^� .--� c̀*ig�[�

]ihnlif�mi]e+�Pb_m_�gomm_fm�q_l_�g_[mol_^�`il�^ls�q_cabnm+�?f)�COH)�[h^�jfic^s+�Pb_�m_]ih^�

m[gjfcha�^[n_�q[m�ch�Fofs�i`�/--.� [h �̂]ihmcmn_^�i`�.--�gomm_fm� c̀*ig�nb_�_rj_lcg_hn[f�mi]e�

ihfs+�Pb_m_�gomm_fm�q_l_�g_[mol_^�`il�^ls�q_cabnm+�?f)�COH)�[h^�jfic^s+� .--�gomm_fm�q_l_�[fmi�

m[gjf_^�`il�bcmnifias)�COH�[h^�jfic^s+

=n�nb_�H_hhir�Emf[h^�mcn_�nb_l_�q_l_�nbl__�m_j[l[n_�m[gjfcha�^[n_m+�Pb_�`clmn�m[gjf_�q[m�

n[e_h�ch�Jip_g\_l�i`�.666�qb_h�nb_�gomm_fm�q_l_�nl[hm`_ll_^�`lig�]iff_]nilm�ni�mi]em+�=�

m[gjf_�i`�/--�gomm_fm�`c*ig�\inb�nb_�_rj_lcg_hn[f�[h^�]ihnlif�aliojm�q_l_�g_[mol_^�`il�COH�

[h^�jfic^s+�Pb_�m_]ih^�m[gjfcha�j_lci^+�I[s�i`�/---)�]ihmcmn_^�i`�[�aliqnb�%^ls�q_cabnm+�?f)�

COH&�m[gjf_�[h^�[�bcmnifias�%ni�l[n_�a[g_nia_h_mcm&�m[gjf_+�Pb_�aliqnb�m[gjf_�ch]fo^_^� .--�

gomm_fm�`c*ig�nb_�_rj_lcg_hn[f�alioj�[h^� .--�gomm_fm� c̀*ig�nb_�]ihnlif�alioj+�Pb_m_�q_l_�

g_[mol_^�`il�^ls�q_cabnm+�?f)�COH)�[h �̂jfic^s+�Pb_�bcmnifias�m[gjf_�ch]fo^_^�2-�gomm_fm�n[e_h�

`lig�[h�_rj_lcg_hn[f�mi]e)�[h^�q_l_�g_[mol_^�`il�COH�[h^�jfic^s+�=�bcmnifias�m_]ncih�q[m�[fmi�

n[e_h�`lig�_[]b�gomm_f+�Pb_�nbcl^�m[gjfcha�j_lci^�q[m�Fofs�i`�/---�[h^�[fmi�]ihmcmn_^�i`�[�

aliqnb�m[gjf_�[h^�[�bcmnifias�m[gjf_+�Pb_�aliqnb�m[gjf_�]ihmcmn_^�i`�.--�gomm_fm�`c$ig�nb_�

_rj_lcg_hn[f�alioj�[h^� .--�gomm_fm�`lig�nb_�]ihnlif�alioj+�Pb_�bcmnifias�m[gjf_�]ihmcmn_^�i`�

.--�gomm_fm�n[e_h�`lig�[h�_rj_lcg_hn[f�mi]e�[h^� .--�gomm_fm�`lig�[�]ihnlif�mi]e+�Bil�\inb�

m[gjf_m�[n�nbcm�^[n_�g_[mol_g_hnm�n[e_h�q_l_�nb_�m[g_�[m�nbim_�`il�nb_�I[s�/---�m[gjfcha�^[n_+
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-',� ETbd[cb

Oolpcpilmbcj�i`�nb_�f[lp[_�ih_�q__e�[`n_l�nb_�mj[qh�%I[s�//)� .666&)�\[m_^�ih�_aam�

chcnc[ffs�`_lncfct_^)�q[m�/1+0�"�ch�nb_�]ihnlif�[h^�-+12"�`il�nb_�_rj_lcg_hn[f�alioj+�=h�chcnc[f�"�

nlcjfic^�_p[fo[ncih�[n�nb[n�ncg_�omcha�`fiq�]snig_nls�mbiq_^�nb[n�nb_l_�q_l_�hi�nlcjfic^m�ch�nb_�

]ihnlif�alioj�[h^�nb_l_�q_l_�[jjlircg[n_fs�50"�nlcjfic^)�[h^� .4"�^cjfic^�ch�nb_�_rj_lcg_hn[f�

alioj+�Kh�O_jn_g\_l�.)� .666�[hinb_l�jfic^s�m[gjf_�^_n_lgch_^�nb[n�nb_l_�q_l_�hi�nlcjfic^m�ch�

nb_�]ihnlif�alioj�[h^�nb_�_rj_lcg_hn[f�alioj�]ihn[ch_^�5-"�nlcjfic^)�[h^�/-"�^cjfic^�[hcg[fm+

1+0+.� Cliqnb�Plc[fm

Llcil�ni�][a_�^_jfisg_hn�ih�O_jn_g\_l� .)� .666�nb_�_rj_lcg_hn[f�alioj�g_[h�COH�q[m�

2+-4É�.+06gg�%h:.--&+�Pb_�]ihnlif�alioj�g_[h�COH�q[m�0+24É�.+-/gg�%h:.--&+�=m�nbcm�q[m�

hin�[�^cl_]n�]igj[lcmih�[h^�nb_l_�q[m�hi�]ihnliff_^�_rj_lcg_hn�^ih_�ih�aliqnb�ch�nb_�b[n]b_ls�

[m�mni]echa�^_hmcnc_m�[h^�`__^cha�l[n_m�^c``_l_^)�mn[ncmnc][f�]igj[lcmih�qiof^�\_�g_[hchaf_mm+

Kh�K]ni\_l�/6)� .666� .--�l[h^igfs�m_f_]n_^�gomm_fm�`c$ig�\inb�nb_�]ihnlif�[h^�nb_�

_rj_lcg_hn[f�alioj�q_l_�n[e_h�`c$ig�nb_�][a_�ohcnm�[n�_[]b�n_mn�mcn_+�I_[mol_g_hnm�q_l_�n[e_h�

[h^�ch^cpc^o[fm�q_l_�m[gjf_^�`il�jfic^s�^_n_lgch[ncih+�=n�nb[n�ncg_�nlcjfic^m�q_l_�`ioh^�ni�

]ihn[gch[n_�%oj�ni�2-"&�nb_�]ihnlifm�ch�[ff�nbl__�n_mn�mcn_m+�Pbcm�][om_^�[�f[]e�i`�]ih`c^_h]_�ch�

g_[mol_g_hnm�`il�\inb�nb_�jl_m_hn�[h^�`onol_�qcnb�l_a[l^m�ni�nb_�][a_m+�=m�nb_m_�q_l_�

ch]l_[mchafs�^c``c]ofn�ni�g[chn[ch�[h^�nb_�p[fo_�i`�̂ [n[�i\n[ch_^�`lig�nb_g�]iof^�\_�ko_mncih_^�

acp_h�nb_�]ihn[gch[ncih�i`�aliojm)� nb_�][a_m�q_l_�_r]fo^_^�`lig�`olnb_l�[h[fsmcm+
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1+0+.+.� On+�L_n_l$m�>[s

N_mofnm�i`�nb_�Fofs�i`�/---�%�..�gihnbm�[`n_l�\_cha�^_jfis_^&�m[gjfcha�[l_�ionfch_^�ch�

P[\f_�ER+Q�[h^�Bcaol_�1+.+�Pb_l_�q[m�[�mn[ncmnc][f�^c``_l_h]_�ch�COH�\_nq__h�^cjfic^m�ih�nb_�

]ihnlif�mi]e�[h^�^cjfic^m�ih�nb_�_rj_lcg_hn[f�mi]e�%j9-+--.&+�>inb�^cjfic^m�[h^�nlcjfic^m�[l_�

`ioh^�ih�nb_�_rj_lcg_hn[f�mi]em+�Pbcm�n_mn�q[m�^ih_�ni�m__�c`�̂ cjfic^m�`lig�nb_�_rj_lcg_hn[f�

mi]e�q_l_�mcgcf[l�ni�nbim_�ih�nb_�]ihnlif�mi]e�mi�nb[n�nb_s�]iof^�\_�jiif_^�`il�`olnb_l�[h[fsmcm+�=�

f[la_l�jiif�i`�]ihnlifm�qiof^�[ffiq�`il�gil_�mn[ncmnc][f�jiq_l�ni�^_n_]n�mg[ff_l�^c``_l_h]_m�

\_nq__h�nlcjfic^m�[h^�^cjfic^m+�Pbom)�[m�nb_�nqi�aliojm�i`�̂ cjfic^m�q_l_�^c``_l_hn)�nb_�^cjfic^m�

]iof^�hin�\_�jiif_^�`il�mn[ncmnc][f�[h[fsmcm�ch�il^_l�ni�ch]l_[m_�mn[ncmcnc][f�jiq_l+�Pb_l_`il_)�nb_�

l_jiln_^�m[gjf_�cm�n[e_h�`lig�nb_�nlcjfic^�mi]e�ihfs+�Scnbch�nb_�_rj_lcg_hn[f�mi]e�m[gjf_�nb_l_�

q_l_� .-"�nlcjfic^�[h^�6-"�^cjfic^+�Pb_l_�q_l_�ip_l�5-"�nlcjfic^�[h^�f_mm�nb[h�/-"�^cjfic^�ih�

nb_�_rj_lcg_hn[f�]iff_]nilm�qb_h�^_jfis_^� ..�gihnbm�jlcil+�Pb_l_�q_l_�hi�mn[ncmnc][ffs�

mcahc`c][hn�^c``_l_h]_m�ch�[hs�i`�nb_�g_[mol_^�]b[l[]n_lcmnc]m�\_nq__h�^cjfic^�]ihnlifm�[h^�

nlcjfic^m�m[gjf_^+�Plcjfic^m�mbiq_^�[�.+-2"�f[la_l�mb_ff�f_hanb�%COH&)�\on�^cjfic^m�mbiq_^�[�

1+10"�al_[n_l�?f�%ch^c][n_^�\s�[�h_a[ncp_�hog\_l�ch�P[\f_�ER+EE&+

N_mofnm�i`�nb_�Fofs�i`�/--.� m[gjfcha�[l_�ionfch_^�ch�P[\f_�ER+�Eff�[h^�Bcaol_�1+.+� Biol�

gomm_f�jfic^s�m[gjf_m�q_l_�fimn+�Pb_m_�gomm_fm�q_l_�_r]fo^_^�`lig�nb_�[h[fsmcm+�Pb_l_�q[m�

/5"�nlcjfic^�ch�nb_�_rj_lcg_hn[f�mi]e+�Plcjfic^m�mbiq_^�mn[ncmnc][ffs�mcahc`c][hn�al_[n_l�mct_�[h^�

q_cabn�ch�[ff�g_[mol_m�[h^�mbiq_^�[�f[la_l�?f�%j9-+--.8�P[\f_�ER+EEE&+�I_[h�nlcjfic^�COH�q[m�

.-+62"�f[la_l�nb[h�^cjfic^�]ihnlifm)�[h^�nlcjfic^m�]ihn[ch_^�3/+5/"�gil_�^ls�ncmmo_+�Plcjfic^m�

[fmi�b[^�[�0-+3/"�bcab_l�?f�nb[h�^cjfic^m+
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P[\f_�ER+EE7�=�mogg[ls�i `�nb_�aliqnb�]igj[lcmihm�\_nq__h�^cjfic^�[h^�nlcjfic^�gomm_fm�[n�On+
L_n_l$m�>[p�n_mn�mcn_�ch�Fofs�i `/---+

O[gjf_�Fofs �/---7�h�:�.--8� h n: �.-�%!�i`�nlcjfic^m&)�h^�:�6-�%!�i`�^cjfic^m&8�"�nlcjfic^�:�.-"
-0.�:>�5:@<?:5B�7A?=�4?>CA?<�B?4;�2>5�6G@6A:=6>C2<�B?4;�F6A6�BC2C:BC:42<<H�5:776A6>C� @+&%&&'!%�
196A67?A6#� C96�5:@<?:5�B?4;�=62BDA6=6>CB�F6A6�6G4<D565

H_hanb�%gg& @ls�mb_ff� %a& @ls�Pcmmo_�%a& Pin[f� ^ls�%a& ?ih^cncih� ch^_r
Jog\_l hn:.-8� h^:6- hn:.-8� h^:6- hn:.-8� h^:6- hn:.-8� h^:6- hn:.-8� h^:6-
Pin[f�g_[h 1/+14 /+0. -+01 /+33 .16+3-
Plcjfic^�g_[h 1/+54 /+15 -+03 /+51 .10+4-
@cjfic^�g_[h 1/+1/ /+/6 -+01 /+31 .2-+0-
@c``_l_h]_� ch�g_[h -+12 -+.6 -+-/ -+/. *3+3-
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nlcjfic^m�q_l_�ch�nb_�lcj_�mn[a_+

Pb_�jfic^s�m[gjf_m�`lig�nb_�On+�L_n_läm�>[s�mcn_�n[e_h�ch�Foh_�i`�/--.�q_l_�ch]ih]fomcp_+�

Pb_�`fiq�]snig_nls�l_mofnm�mbiq_^�p[lciom�j_[em�[m�^c``_l_hn�l[ha_m�`il�nb_m_�m[gjf_m+� Eh�mig_�

][m_m�nb_l_�q_l_�[m�g[hs�[m�3�jfic^s�j_[em�`il�ih_�[hcg[f+�Pb_�l_[mih�`il�nb_�gofncjf_�j_[em�ch�

ohehiqh�\on�g[s�\_�l_f[n_^�ni�@J=�^_al[^[ncih�i`�nb_�m[gjf_m+

P[\f_�ER+RPEE7�Pb_�m_r�[h^�aih[^[f�]p]f_�^cmnlc\oncih�i`�̂ cjfic^�gomm_fm�m[gjf_^�`lig�nb_�
H_hhir�Emf[h^�n_mn�mcn_�ch�Fofp�i`�/---+

@cjfic^�Dcmnifias�O[gjf_m
Cih[^[f�?s]f_�O n[a_ !�i`�B_g[f_m ��i`�I[f_m Pin[f "�i`�Pin[f
.� * �Eh[]ncp_ - - - -
/�* �=]ncp_ - - - -
0�* �Ncj_ .1 .5 0/ /6
1�* �L[lnc[ffs�Oj_hn ./ /- 0/ /6
2�* �Oj_hn .4 /6 13 1/
Pin[f 10 34 ..-
"�i`�Pin[f 06 3.

P[\f_�ER+�ET7�Pb_�m_r�[h^�aih[^[f�]p]f_�^cmnlc\oncih�i`�nlcjfic^�gomm_fm�m[gjf_^�`lig�nb_�
H_hhir�Emf[h �̂n_mn�mcn_�ch�Fofp�i`�/---+

Plcjfic^�Dcmnifias�O[gjf_m
Cih[^[f�?s]f_�O n[a_ !�i`�B_g[f_m !�i`�I[f_m Pin[f "�i`�Pin[f
.� * �Eh[]ncp_ - 1/ 1/ 14
/�* �=]ncp_ - 14 14 2/
0�* �Ncj_ - - - -
1�* �L[lnc[ffs�Oj_hn - - - -
2�* �Oj_hn . - . .
Pin[f . 56 6-
"�i`�Pin[f . 66
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Bcaol_�1+07� Lbinigc]lial[jbm�i`�5WUKMVT�GFVMKT�g[f_�aih[^7� fKKT7�D#A�mn[ch7�^cjfic^�[h �̂
nlcjfic^�m[gjf_^�Blig�H_hhir�Emf[h^�mcn_�I[s� .+/---7�@B�:�^cjfic^�`iffc]f_7�PB�:�nlcjfic^�
`iffc]f_+
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Bcaol_�1+17�Lbinigc]lial[jbm�PH�5WUKMVT�GFVMKT�g[f_�aih[^7�/--T7�D#A�mn[ch7�^cjfic^�[h^�
nlcjfic^�m[gjf_^�`lig�H_hhir�Emf[h^�mcn_�I[p� E+�/---7�O?�:�mj_lg[ni]sn_7�OP�:�mj_lg[ninc^7�
OV�:�mj_lg[niti[+
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nlcjfic^�m[gjf_^�`lig�H_hhir�Emf[h^�mcn_�I[p� .+�/---7�@B�:�^cjfic^�`iffc]f_7�PB�:�nlcjfic^�
`iffc]f_+
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Bcaol_�1+37�Lbinigc]lial[jbm�P\5WUKMVT�GFVMKT�B_g[f_�aih[^7�/M-T7�D#A�mn[ch7�^cjfic^�[h^�
nlcjfic^�m[gjf_^�`lig�H_hhir�Emf[h^�mcn_�I[p� E+�/---7�@B�:�^cjfic^�`iffc]f_7�PB�:�nlcjfic^�
`iffc]f_7�M?�:ii]pn_+

1+1� @cm]ommcih

1+1+.� ?ihn[gch[ncih�i`�Pb_�?[a_�Qhcnm

O[gjf_m�n[e_h� `lig�nb_�b[n]b_ls�mbiq_^�hi�nlcjfic^�]ihn[gch[ncih�i`�nb_�

^cjfic^m+�?ihn[gch[ncih� fce_fs�i]]oll_^�qb_h�^_jfischa�nb_�[hcg[fm)�il�qbcf_�ch�nb_�`c_f^+�Kh_�

jimmc\f_�_rjf[h[ncih�`il�nbcm�gcabn�b[p_�\__h�nb_�mc_pcha�i`�mj[n�jlcil�ni�^_jfisg_hn�\_cha�

ch_``_]ncp_�ch�l_gipcha�gomm_fm�mg[ff_l�nb[h�nb_�g_mb�mct_�i`�nb_�\[am+� E`�gomm_fm�mg[ff_l�nb[h�/�

gg�q_l_�ch�nb_�\[am�qb_h�^_jfis_^�nb_s�]iof^�b[p_�gip_^�`lig�ih_�\[a�ni�[hinb_l�^o_�ni�nb_�

]fim_�jlircgcns�i`�\[am�ch�nb_�][a_�ohcn+�Pbcm�cm�nb_�gimn�fce_fs�_rjf[h[ncih�[m�mig_�mg[ff�

gomm_fm�q_l_�`ioh^�ih�nb_�ionmc^_�i`�nb_�\[am�qb_h�]f_[h_^�[h^�m[gjf_^�[`l_l�^_jfisg_hn+
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?ihn[gch[n_^�m[gjf_m�]iof^�b[p_�mncff�\__h�om_^�`il�mno^s+�Diq_p_l)� nbcm�[fiha�qcnb�nb_�

ch]l_[mcha�^c``c]ofns�ch�g[chn[chcha�nb_�][a_�ohcnm�[n�[ff�mcn_m�][om_^�nb_g�ni�\_�_fcgch[n_^� c̀ ig�

nb_�mno^s+

1+1+/� Cliqnb

1+1+/+.� On+�L_n_läm�>[p

Pb_�j_l]_hn�nlcjfic^�i`�_rj_lcg_hn[f�[hcg[fm�m[gjf_^�`lig�nb_�_rj_lcg_hn[f�mi]e�q[m�

fiq�ch�\inb�m[gjf_m�`c$ig�nb_�On+�L_n_läm�>[s�mcn_+�=fnbioab�_rj_lcg_hn[f�[hcg[fm�q_l_�al_[n_l�

nb[h�5-"�nlcjfic^�qb_h�^_jfis_^�nb_l_�q_l_�ihfs� .-"�[h^�/5"�nlcjfic^�qb_h�m[gjf_^�ch�Fofs�i`�

/---�[h^�Foh_�i `/--.� l_mj_]ncp_fs+�Pb_l_�cm�hi�ehiqh�_rjf[h[ncih�`il�nbcm)�[fnbioab�nb_l_�

gcabn�b[p_�\__h�mig_�_hpclihg_hn[f�mnl_mm�[n�mig_�ncg_�nb[n�]iof^�b[p_�][om_^�^c``_l_hnc[f�^lij�

i``�̀ lig�nb_�_rj_lcg_hn[f�mi]e�_[lfs�ch�nb_�`c_f �̂nlc[f+�Pb_�?f�q[m�fiq_l�`il�nlcjfic^m�%[fnbioab�

hin�mn[ncmnc][ffs�mcahc`c][hn&�^olcha�nb_�`clmn�m[gjfcha�ch�Fofs�i`�/---)� ch^c][ncha�nb[n�nlcjfic^m�

q_l_�[n�[�mfcabnfs�fiq_l�jbsmc][f�]ih^cncih+�=fnbioab�hin�mj_]c`c][ffs�chp_mnca[n_^)�nb_l_�q[m�hi�

hin[\f_�^c``_l_h]_�ch�]ih^cncih�il�giln[fcns�\_nq__h�^cjfic^m�[h^�nlcjfic^m�ch�nb_�b[n]b_ls+�Pbcm�

moaa_mnm�nb[n�nb_�^c``_l_hnc[f�?f�i\m_lp[ncih�%\_nq__h�nlcjfic^m�[h^�^cjfic^m&�q[m�nb_�l_mofn�i`�

`[]nilm�i]]ollcha�[`n_l�^_jfisg_hn�[n�nb_�On+�L_n_läm�>[s�mcn_+�E`�[�mnl_mm`of�_p_hn�mo]b�[m�[�mo^^_h�

^lij�ch�m[fchcns�][om_^�g[hs�i`�nb_�[hcg[fm�ch�jiil�]ih^cncih�ni�^lij�i``�nb_�mi]e)�[h^�c`�nb_�

nlcjfic^m�q_l_�ch�[�fiq_l�jbsmc][f�]ih^cncih�[n�nb_�ncg_)�nb_h�cn�cm�jimmc\f_�nb[n�gil_�nlcjfic^m�

q_l_�fimn+�Pbcm�qiof^�b[p_�l_^o]_^�nb_�j_l]_hn�nlcjfic^�ih�nb_�_rj_lcg_hn[f�mi]em+�Pb_�^lij�ch�

j_l]_hn�nlcjfic^�q[m�nb_l_`il_�[nnlc\on_^�ni�`[]nilm�[`n_l�^_jfisg_hn�[n�nb_�mcn_+

Plcjfic^�gomm_fm�[n�nb_�On+�L_n_läm�>[s�mcn_�mbiq_^�hi�mcahc`c][hn�aliqnb�[^p[hn[a_m�

qb_h�]igj[l_^�ni�^cjfic^m�^olcha�nb_�`clmn�s_[l�i`�aliqnb+� Eh�nb_�m_]ih^�s_[l�biq_p_l)�nlcjfic^m
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b[^�[�mcahc`c][hnfs�f[la_l�mb_ff)�b[^�gil_�nin[f�^ls�q_cabn)�[h^�b[^�gil_�^ls�ncmmo_�g[mm�

]igj[l_^�ni�mb_ff�%bcab_l�?f&+�Kh_�jimmc\f_�_rjf[h[ncih�`il�nb_�nlcjfic^m�ionj_l`ilgcha�nb_�

^cjfic^m�ch�nb_�m_]ih^�s_[l�i`�aliqnb�gcabn�\_�nb[n�m_ro[f�g[nolcns�q[m�gil_�jlihioh]_^�[n�nbcm�

mcn_�[`n_l�nb_�`clmn�s_[l�i`�aliqnb+�Pbcm�q[m�hin_^�\s�i\m_lp[ncih�i`�nb_�aih[^m�`il�l_f[ncp_�mct_�

[h^�n_rnol_�^olcha�_[]b�m[gjfcha+�Kh_�nb_ils�qbs�nlcjfic^m�n_h^�ni�aliq�`[mn_l�nb[h�^cjfic^m�cm�

nb[n�ohoncfct_^�l_jli^o]ncp_�_h_las)�qbcf_�nb_�nlcjfic^m�[l_�mn_lcf_)� cm�jf[]_^�chni�aliqnb)�qbcf_�

nb_�^cjfic^m�om_�_h_las�`il�a[g_n_�jli^o]ncih+�E`�gomm_fm�[n�nbcm�mcn_�^i�hin�l_[]b�`off�m_ro[f�

g[nolcns�^olcha�nb_�`clmn�s_[l�^o_�ni�mfiq_l�aliqnb)�nb_h�\s�nbcm�nb_ils�nb_l_�mbiof^�\_�hi�aliqnb�

[^p[hn[a_�`il�nlcjfic^m+� En�cm�ehiqh�nb[n�gomm_fm�][h�g[nol_�ch�nb_cl�`clmn�s_[l�i`�aliqnb�\on�nb_�

mct_�[n�qbc]b�nbcm�i]]olm�^_j_h^m�ojih�nb_�l[n_�i`�aliqnb�%>[sh_)� .643&+�Iomm_fm�[n�nbcm�mcn_�

q_l_�m_ro[ffs�g[nol_�\s�nb_�m_]ih^�m[gjfcha)�[h^�nbom�nb_�aliqnb�[^p[hn[a_�i`�nlcjfic^m�q[m�

i\m_lp_^+�Pbcm�moaa_mnm�nb[n�h_cnb_l�nlcjfic^�hil�^cjfic^�gomm_fm�[n�nb_�On+�L_n_läm�>[s�mcn_�q_l_�

jli^o]cha�[hs�mcahc`c][hn�l_jli^o]ncp_�_``iln�qcnbch�nb_�`clmn�s_[l�i`�aliqnb+� Eh�nb_�m_]ih^�s_[l�

i`�aliqnb�biq_p_l)�^cjfic^m�jli^o]_^�[h�[jjl_]c[\f_�[giohn�i`�a[g_n_m�nb[n�q_l_�mb_^�^olcha�

mj[qhcha�jlcil�ni�nb_�m_]ih^�m[gjfcha+�Pb_�nlcjfic^m�^c^�hin)�[h^�]ihncho_^�ni�aliq)�

ionj_l`ilgcha�nb_�^cjfic^m�mcahc`c][hnfs�ch�nb_�m_]ih^�s_[l+�Ll_pciom�l_mofnm�`lig�nb_�nlcjfic^�

j_[l�ismn_l�8KOEUCFC�NCSUGOTKK�mbiq_^�_pc^_h]_�i`�nlcjfic^m�ionaliqcha�^cjfic^m�mif_fs�^o_�ni�[�

l_[ffi][ncih�i`�l_jli^o]ncp_�_``iln�%Fc[ha�GU�CM'%� .660&+�Pb_�[onbilm�om_^�^[cfs�aliqnb�l[n_m�[h^�

]igj[l_^�aliqnb�^olcha�l_jli^o]ncp_�[h^�hihl_jli^o]ncp_�gihnbm+�Cliqnb�l[n_m�`il�\inb�mb_ff�

b_cabn�[h^�\i^s�q_cabn�ch�nlcjfic^m�q_l_�mcahc`c][hnfs�bcab_l�nb[h�^cjfic^m�^olcha�l_jli^o]ncp_�

gihnbm)�qbcf_�nb_l_�q_l_�hi�^c``_l_h]_m�ch�nb_�hihl_jli^o]ncp_�gihnbm+�Pb_s�]ih]fo^_^�nb[n�nb_�

`[mn_l�aliqnb�l[n_�ch�nlcjfic^m�q[m�][om_^�\s�nb_�l_n[l^_^�^_p_fijg_hn�i`�nb_�aih[^�ch�nlcjfic^m+�

Ocgcf[l�`ch^cham�q_l_�l_jiln_^�ch�nb_�][n[lch[�m][ffij�\s�Noct*R_l^oai�%/---&+�Pb_s�`ioh^�nb[n

6.
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nb_�nlcjfic^�aliqnb�[^p[hn[a_�`clmn�\_][g_�_pc^_hn�[`n_l�[jjlircg[n_fs�0�gihnbm�i`�aliqnb)�

qb_h�^cjfic^�m][ffijm�q_l_�f[la_fs�g[nol_+�Pb_m_�mno^c_m�mojjiln�nb_�a_h_l[ffs�[]]_jn_^�c^_[�nb[n�

nlcjfic^�mb_ff`cmb�mbiq�fcnnf_�^c``_l_h]_�`lig�^cjfic^m�\_`il_�\_achhcha�m_ro[f�g[nol[ncih�%Coi�

[h^�=ff_h)� .661&+�>_[ogihn�GU�CM'�%.662&�mbiq_^�nb[n�nlcjfic^�=,slc,qd�GFVMKT�q_l_�mcahc`c][hnfs�

f[la_l�nb[h�^cjfic^m�[m�[^ofnm)�\on�hin�[n�nb_�dop_hcf_�mn[a_+�Pb_�l_mofnm�`lig�nbcm�mcn_�mojjiln�

nbim_�`ch^cham�[m�mg[ff_l�mct_�%ch�s_[l�.&�nlcjfic^m�q_l_�hin�mcahc`c][hnfs�f[la_l�nb[h�^cjfic^m)�\on�

\_][g_�f[la_l�[`n_l�nb_�`clmn�s_[l�i`�aliqnb+�Plcjfic^�I_^cn_ll[h_[h�gomm_fm)�5ZUKMVT�

ICMMPQSPWKOEKCMKT%�q_l_�`ioh^�ni�oh^_lai�mig_�f_p_f�i`�a[g_nia_h_mcm)�[fnbioab�nb_�g[nol[ncih�

i`�a[g_n_m�[h^�f_p_f�i`�a[g_nia_h_mcm�[jj_[l_^�ni�\_�f_mm�nb[h�nb[n�i`�̂ cjfic^m�%@[pcm)� .664&+�

Pb_�]oll_hn�l_mofnm�`il�5ZUKMVT�GFVMKT�[l_�ch�]ih]il^[h]_�qcnb�nbcm�mno^s�[m�nb_�]oll_hn�mno^s�

`ioh^�a[g_nia_h_mcm�[n�fiq�f_p_fm�ch�[ff�nlcjfic^m)�\on�hi�g[nol_�a[g_n_m�ch�[hs�nlcjfic^m+

1+1+/+/� H_hhir�Emf[h^

Pb_�j_l]_hn[a_�i`�nlcjfic^�[hcg[fm�m[gjf_^�`lig�nb_�_rj_lcg_hn[f�mi]em�[n�nb_�H_hhir�

Emf[h^�mcn_�q[m�]ihmcmn_hnfs�[m�bcab�il�bcab_l�nb[h�ojih�nb_�`clmn�^_jfisg_hn�i`�nb_�_rj_lcg_hn[f�

[hcg[fm+�Pb_l_`il_)�nb_l_�m__g_^�ni�\_�hi�_``_]n�mo]b�[m�[�jimmc\f_�^c``_l_hnc[f�^lij�i``�[m�gcabn�

\_�moaa_mn_^�[n�nb_�On+�L_n_läm�>[s�mcn_+

Plcjfic^�[h^�^cjfic^�[hcg[fm�mbiq_^�hi�mcahc`c][hn�^c``_l_h]_�ch�COH�[`n_l�0�gihnbm�i`�

aliqnb�[n�nb_�H_hhir�Emf[h^�mcn_+�=`n_l�6�gihnbm�i`�aliqnb�biq_p_l)�nlcjfic^m�b[^�f[la_l�mb_ffm)�[�

f[la_l�nin[f�q_cabn)�[h^�[�f[la_l�?f)�ch^c][ncp_�i`�[�bcab_l�a_h_l[f�]ih^cncih�qb_h�]igj[l_^�ni�

^cjfic^m+�Pbcm�m[gjf_�q[m�n[e_h�domn�jlcil�ni�[�mj[qh�ch�nb_�[l_[)�[h^�m[gjf_^�[hcg[fm�mbiq_^�

hi�_pc^_h]_�i`�\_cha�mj[qh_^�ion+�=`n_l�..�gihnbm�i`�aliqnb�[n�nb_�mcn_�nb_�^c``_l_h]_�\_nq__h�

[ff�aliqnb�g_[mol_m�_r]_jn�COH�ch]l_[m_^)� ch^c][ncha�nb[n�[`n_l�nb_�mj[qh�ch�nb_�[l_[�nb_

6/
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nlcjfic^m�q_l_�ionj_l`ilgcha�nb_�^cjfic^m�\s�[�al_[n_l�g[lach+�Pbcm�cm�fce_fs�^o_�ni�nb_�`[]n�nb[n�

g[hs�i`�nb_�^cjfic^m�qiof^�b[p_�mj[qh_^�ion�[�jilncih�i`�nb_cl�a[g_n_m�qbcf_�nb_�nlcjfic^m�

qiof^�b[p_�l_n[ch_^�nb_cl�qbif_�\i^s�g[mm)� ch]l_[mcha�nb_�^c``_l_h]_�\_nq__h�nb_�nqi+�Pbcm�q[m�

]ih`clg_^�ch�nb_�bcmnifias�[m�nb_�4."�i`�̂ cjfic^m�m[gjf_^�`il�bcmnifias�[n�nbcm�ncg_�mbiq_^�[n�

f_[mn�mig_�^_al__�i`�mj[qhcha)�qbcf_�nb_�nlcjfic^m�mbiq_^�hih_+

Pb_�`[]n�nb[n�nlcjfic^m�ionj_l`ilg_^�^cjfic^m�qcnbch�domn�hch_�gihnbm�i`�aliqnb�[n�nb_�

H_hhir�Emf[h^�mcn_�g[s�ch^c][n_�nb[n�gomm_fm�\_]ig_�m_ro[ffs�g[nol_�%[h^�g[e_�aliqnb�

^c``_l_h]_m�\_nq__h�^cjfic^m�[h^�nlcjfic^m�_pc^_hn&�gil_�koc]efs�[n�nbcm�mcn_+�Iomm_fm�q_l_�

m_ro[ffs�g[nol_�[`n_l�domn�hch_�gihnbm�i`�aliqnb�[m�_pc^_h]_�\s�nb_�g[nol_�aih[^m�m__h�ch�nb_�

bcmnifias�m[gjf_�n[e_h�[n�nbcm�ncg_+

Pb_�l_g[chcha�_rj_lcg_hn[f�[h^�]ihnlif�mi]em�[n�nbcm�mcn_�q_l_�[]]c^_hn[ffs�b[lp_mn_^�

\_`il_�nb_s�]iof^�\_�m[gjf_^�[a[ch�^olcha�nb_�Foh_�/--.� m[gjfcha�[n�On+�L_n_läm�>[s+

1+1+0� Pb_�I_]b[hcmg�i`�Ooj_lcil�Cliqnb�ch�Plcjfic^m

Pb_l_�b[p_�\__h�[�hog\_l�i`�jimnof[n_^�_rjf[h[ncihm�`il�nb_�moj_lcil�aliqnb�i`�nlcjfic^m+�

Lifsjfic^�aca[hncmg�b[m�\__h�moaa_mn_^�[m�ih_�l_[mih�`il�nlcjfic^m�aliqcha�f[la_l+� Eh� .64/)�

nlcjfic^s�q[m�jlijim_^�\s�[m�[�a_h_nc]�g[hcjof[ncih�i`�jin_hnc[f�p[fo_�ch�`cmb�[ko[]ofnol_�

%Lol^ig)� .64/&+�Pb_�nb_ils�q[m�nb[n�\inb�nlcjfic^m�[h^�^cjfic^m�qiof^�b[p_�nb_�m[g_�hog\_l�i`�

nin[f�]_ffm)�\on�nb[n�nb_�nlcjfic^�]_ffm�gcabn�\_�f[la_l)�[m�nb_cl�ho]f_c�q_l_�f[la_l�^o_�ni�nb_�f[la_l�

[giohn�i`�@J=�]ihn[ch_^�qcnbch+�Pbcm�q[m�`ioh^�ni�hin�\_�nb_�][m_)�[m�nlcjfic^�`cmb�]_ff�hog\_lm�

[]no[ffs�^_]fch_�qb_h�]_ffm�\_]ig_�f[la_l)�g[echa�nlcjfic^�[h^�^cjfic^� c̀mb�nb_�m[g_�mct_�

%Lol^ig)� .64/&+�?_ff�ho]f_c�i`�nlcjfic^�mb_ff`cmb�[l_�[jjlircg[n_fs� .+0�ncg_m�nb_�^c[g_n_l�i`�

ho]f_c�ch�^cjfic^m�%=ff_h�GU'�C K%� .6568�Ae[l[nh_�[h^�@[p_hjiln)� .660&�\on�nb_l_�[l_�hi�jo\fcmb_^
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l_jilnm�ch^c][ncha�nb[n�ip_l[ff�]_ff�mct_�ch�mig[nc]�ncmmo_�cm�ch]l_[m_^�ch�nlcjfic^�mb_ff`cmb�

%>_[ogihn�GM�C K%� .662&+�Lifsjfic^�aca[hncmg�gcabn�jf[s�[�j[ln�ch�nlcjfic^�aliqnb�ch]l_[m_m�

biq_p_l)�[h^�q[m�bsjinb_mct_^�\s�Coi�[h^�=ff_h�%.661&�[m�\_cha�nb_�l_[mih�nb[n�nb_�^q[l`�

mol`]f[g)�5VMKOKC�MCUGSCMKT%�mbiq_^�bcab_l�aliqnb�ch�nlcjfic^m+�Pb_�[onbilm�bsjinb_mct_^�nb[n�

ch]l_[m_^�]_ff�pifog_)�qbc]b�q[m�i\m_lp_^)�qcnbion�[�f[]e�i`�]_ff*hog\_l�]igj_hm[ncih�a[p_�

_pc^_h]_�nb[n�nlcjfic^�aliqnb�moj_lcilcns�q[m�][om_^)�[n�f_[mn�ch�j[ln�\s�jifsjfic^�aca[hncmg+

Eh]l_[m_^�b_n_litsaimcns�%][omcha�ábs\lc �̂pcailà&�cm�[hinb_l�jimnof[n_^�l_[mih�`il�

nlcjfic^�mb_ff`cmb�moj_lcil�aliqnb+�>s�nbcm�gi^_f�[�nlcjfic^�mcgjfs�b[m�gil_�a_h_m)� nb_l_`il_�

b[pcha�gil_�bs\lc^�pcail)�[h^�\_nn_l�aliqnb+� En�b[m�\__h�moaa_mn_^�\s�On[hf_s�GU�CM'�%.651&�nb[n�

nlcjfic^�\cp[fp_m�^_lcp_^�`lig�g_cimcm�.�l[nb_l�nb[h�\s�g_cimcm�EE�nl_[ng_hnm�[l_�gil_�fce_fs�ni�

mbiq�_hb[h]_^�aliqnb�l[n_�[h^�pc[\cfcns�mch]_�nb_s�chb_lcn�[ff�a_higc]�b_n_litsaimcns�`lig�nb_�

`_g[f_�%Obcjca_f�[h^�Oj_h]_l)� .663&+� On[hf_s�GU�CM'� %.651&�mbiq_^�_hb[h]_^�b_n_litsaimcns�[h^�

aliqnb�l[n_�i`�g_cimcm�E�=g_lc][h�ismn_lm)�.SCTTPTUSGC�WKSIKOKEC%�ip_l�g_cimcm�EE�ismn_lm�[h^�

^cjfic^m�^olcha�[�nbl__�s_[l�aliqion�j_lci^+�Ocgcf[l�mojjilncha�l_mofnm�q_l_�l_jiln_^�\s�

D[qechm�GU�CM'� %.661&�`il�nb_�Aolij_[h�`f[n�ismn_l)�7TUSGC�GFVMKT'� Eh�n_lgm�i`�\fi]echa�g_cimcm�E�

il�EE)� nlcjfic^m�][h�\_�jli^o]_^�ch�_cnb_l�][m_)�[fnbioab�]igg_l]c[ffs�nb_s�[l_�gil_�]iggihfs�

jli^o]_^�\s�\fi]echa�g_cimcm�EE�[m�ch�a_h_l[f�nb_�j_l]_hn[a_�i`�nlcjfic^m�qcnb�fiq_l�giln[fcns�cm�

i\n[ch_^�\s�\fi]echa�g_cimcm�EE�l[nb_l�nb[h�g_cimcm�E�%>_[ogihn�[h^�B[cl\linb_l)� .66.&+

Pb_�f[mn�moaa_mn_^�g_]b[hcmg�`il�moj_lcil�aliqnb�i`�nlcjfic^m�cm�nb[n�i`�[�l_[ffi][ncih�i`�

l_jli^o]ncp_�_h_las�chni�mig[nc]�aliqnb+� Eh�nbcm�gi^_f�_h_las�omo[ffs�^cp_ln_^�ni�a[g_n_�

jli^o]ncih�cm�[p[cf[\f_�`il�mig[nc]�aliqnb�ch�mn_lcf_�nlcjfic^�ch^cpc^o[fm+�Pbom)�nlcjfic^m�aliq�

`[mn_l+�@[pcm�%.655&�][f]of[n_^�_h_las�\o^a_nm�`il�^cjfic^�[h^�nlcjfic^�L[]c`c]�ismn_lm)�

.SCTTPTUSGC�IKICT%�[h^�`ioh^�nb[n�lcj_�s_[lfcha�^cjfic^m�q_l_�ch�[�h_a[ncp_�_h_las�\[f[h]_�qbcf_
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nlcjfic^m�i`�nb_�m[g_�[a_�l_g[ch_^�ch�[�mn[n_�i`�jimcncp_�_h_las�\[f[h]_+�Pb_�l_mofn�cm�nb[n�aliqnb�

[^p[hn[a_m�\_]ig_�gil_�jlihioh]_^�ch�nb_�l_jli^o]ncp_�m_[mih+� Eh�nb_�L[]c`c]�ismn_l)�

.SCTTPTUSGC�IKICT%�=ff_h�[h^�@iqhcha�%.653&�mbiq_^�nb[n�nlcjfic^�g[f_m�jli^o]_^�ih_�b[f`�[m�

go]b)�[h^�nlcjfic^�`_g[f_m�jli^o]_^�ih_�ko[ln_l�[m�go]b�aih[^m�nb[h�^c^�^cjfic^m+�Pb_s�`ioh^�

nb[n�nlcjfic^m�al_q�fch_[lfs�nblioab�nb_�j_lci^�i`�l_jli^o]ncih)�qb_l_[m�^cjfic^m�al_q�fcnnf_�ohncf�

mj[qhcha�qb_h�q_cabn�^_]l_[m_^�\s�31"+� Oo\m_ko_hn�ni�nb_�^cjfic^m�mj[qhcha�aliqnb�i`�

^cjfic^m�[h^�nlcjfic^m�q[m�j[l[ff_f�[m�cn�q[m�jlcil�ni�nb_�j_lci^�i`�l_jli^o]ncih+�Pb_l_�[l_�g[hs�

inb_l�mno^c_m�qbc]b�mbiq�nb[n�`[mn�aliqnb�[h^�bcab�]ih^cncih�ch^c]_m�i`�nlcjfic^�\cp[fp_m�[l_�

jli\[\fs�^o_�ni�j[lncncihcha�i`�_h_las�hilg[ffs�om_^�`il�a[g_n_�jli^o]ncih�chni�mig[nc]�aliqnb�

%On[hf_s�GU�CM'%� .6518�>_[ogihn�[h^�B[cl\linb_l)� .66.8�Fc[ha�GU�CM'%� .6608�Noct*R_l^oai)�/---&+�

Sb_l_[m�nb_l_�b[p_�\__h�^c``_l_h]_m�[m�_[lfs�[m�nb_�f[lp[f�mn[a_�mbiqh�ni�_rcmn�\_nq__h�^cjfic �̂

[h^�nlcjfic^�%U[g[gini�GU�CM'%� .6558�>_[ogihn�[h^�G_ffs)� .656&)� cn�cm�a_h_l[ffs�[]]_jn_^�nb[n�

^cjfic^�[h^�nlcjfic^�mb_ff`cmb�[l_�hin�[jjl_]c[\fs�^c``_l_hn�ohncf�\_achhcha�g[nol[ncih�%Coi�[h^�

=ff_h)� .661&+�Pbcm�gi^_f�`il�nb_�ch]l_[m_^�aliqnb�^o_�ni�nlcjfic^s�`cnm�q_ff�qcnb�nb_�]oll_hn�mno^s�

[m�^cjfic^m�[n�nb_�H_hhir�Emf[h^�mcn_�[`n_l�..� gihnbm�i`�aliqnb�mbiq_^�pcmc\fs�gil_�g[nol_�

aih[^m�^olcha�m[gjfcha�nb[h�^c^�nbim_�`lig�nb_�On+�L_n_läm�>[s�mcn_+�?ihm_ko_hnfs)�nb_�nlcjfic^m�

mbiq_^�[�aliqnb�[^p[hn[a_�[n�nb_�H_hhir�Emf[h �̂mcn_�%qb_l_�g[nolcns�jl_mog[\fs�][om_^�

nlcjfic^m�ni�aliq�\_nn_l&�qb_l_[m�nb_s�^c^�hin�[n�nb_�On+�L_n_läm�>[s�mcn_+�=fmi)�[n�nb_�On+�L_n_läm�

>[s�mcn_�^cjfic^m�[h^�nlcjfic^m�mbiq_^�hi�mcahc`c][hn�^c``_l_h]_m�ch�aliqnb�^olcha�nb_�`clmn�s_[l�

i`�aliqnb+�Plcjfic^m�q_l_�mcahc`c][hnfs�f[la_l�nb[h�^cjfic^m�ch�[ff�g_[mol_m�^olcha�nb_�m_]ih^�

s_[l�i `�aliqnb�qb_h�m[gjf_^�^olcha�nb_�l_jli^o]ncp_�m_[mih+�Pb_�m_]ih^�s_[l�gomm_fm�qiof^�

b[p_�\__h�gil_�g[nol_�[h^�jli^o]cha�[�f[la_l�jlijilncih�i`�a[g_n_m�qb_h�]igj[l_^�ni�nb_�`clmn�

s_[l�gomm_fm+�Pbom)�l_jli^o]ncp_�_h_las�l_[ffi][ncih�chni�mig[nc]�aliqnb�g[^_�nb_�^c``_l_h]_
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\_nq__h�nlcjfic^m�[h^�^cjfic^m�_pc^_hn�ch�nb_�m_]ih^�s_[l�i`�aliqnb+�=�mcgcf[l�`ch^cha�q[m�mbiqh�

qcnb�nb_�][n[lch[�m][ffij)�,SIPQGEUGO�WGOUSKEPTVT%� [m�[�nlcjfic^�aliqnb�[^p[hn[a_�q[m�`clmn�m__h�

[`n_l�0�gihnbm�i`�aliqnb)�qb_h�nb_�^cjfic^�m][ffijm�q_l_�gimnfs�g[nol_�%Noct*R_l^oai)�/---&+

En�cm�jimmc\f_�nb[n�[hs�il�[ff�nbl__�jlijim_^�g_]b[hcmgm�i`�nlcjfic^�aliqnb�_hb[h]_g_hn�

q_l_�[]ncha�ni�acp_�nb_�l_mofnm�i`�nb_�]oll_hn�mno^s+� En�cm�fce_fs�`lig�nb_�_pc^_h]_�ch�nbcm�][m_�[h^�

jl_pciom�mno^c_m�biq_p_l)�nb[n�nb_�l_[ffi][ncih�i`�l_jli^o]ncp_�_h_las�i`�̂ cjfic^m�chni�mig[nc]�

aliqnb�ch�nlcjfic^m�q[m�[�g[dil�`[]nil�ch�nb_�moj_lcil�aliqnb�i`�nlcjfic^�5ZUKMVT�GFVMKT'

1+1+1� ?igj[lcmihm�>_nq__h�Ocn_m�[h^�Knb_l�Ehp_mnca[n_^�>cp[fp_m

Plcjfic^�gomm_fm�[n�\inb�n_mn�mcn_m�mbiq_^�al_[n_l�aliqnb�[h^�bcab_l�^ls�ncmmo_�q_cabnm+�

=n�nb_�On+�L_n_läm�>[s�mcn_�nb_l_�q[m�hi�mcahc`c][hn�aliqnb�[^p[hn[a_�[`n_l�..�gihnbm�i`�aliqnb)�

qbcf_�nb_�nlcjfic^�gomm_fm�q_l_�mcahc`c][hnfs�f[la_l�ch�_p_ls�g_[mol_g_hn�[`n_l�nb_�m[g_�[giohn�

i`�ncg_�[n�nb_�H_hhir�Emf[h^�mcn_+�Ll_pciom�_rj_lc_h]_�`lig�]igg_l]c[f�gomm_f�]ofnol_�mbiq�[�

go]b�bcab_l�aliqnb�l[n_�[n�nb_�H_hhir�Emf[h^�mcn_�qb_h�]igj[l_^�ni�nb_�On+�L_n_läm�>[s�Ocn_+�

Iil_�`[piol[\f_�aliqcha�]ih^cncihm�[n�nb_�H_hhir�Emf[h^�mcn_�g[s�b[p_�jlipc^_^�nb_�

ijjilnohcns�`il�nb_�nlcjfic^m�ni�ionj_l`ilg�nb_�^cjfic^m)�qbcf_�f_mm�`[piol[\f_�]ih^cncihm�g[s�

b[p_�][om_^�nb_�nlcjfic^m�ni�j_l`ilg�jiilfs�[n�nb_�On+�L_n_läm�>[s�mcn_+�Pbcm�g[s�\_�^o_�ch�j[ln�ni�

al_[n_l�aliqnb�[n�nb_�H_hhir�Emf[h^�mcn_�][omcha�[�koc]e_l�l_[]bcha�i`�m_ro[f�g[nolcns+�Pb_�

f[la_l�[h^�gil_�g[nol_�[�gomm_f�cm)� nb_�gil_�_h_las�ai_m�chni�a[g_n_�jli^o]ncih)�[h^�nb_�gil_�

a[g_n_m�cn�qcff�jli^o]_�[m�[�jlijilncih�i`�cnm�nin[f�\cig[mm+�Pbcm�b[m�\__h�^_gihmnl[n_^�ch�[�

hog\_l�i`�mno^c_m�%Pbigjmih)� .6518�Ni^biom_�GM�C K%� .653&�mbiqcha�nb[n�;6-"�i`�_h_las�ch�

f[la_�gomm_fm�][h�\_�]b[hh_f_^�`lig�mig[nc]�aliqnb�chni�l_jli^o]ncih+� Eh�nb_m_�f[la_�[hcg[fm�

l_jli^o]ncp_�ncmmo_m�][h�[]]iohn�`il�oj�ni�2-"�i`�nb_�nin[f�mi`n�\i^s�q_cabn�%Pbigjmih)� .6468
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G[onmes)� .65/&+�E`�nbcm�cm�[�f[la_l�hog\_l�mo]b�[m�2-")�ih_�qiof^�_rj_]n�`il�nb_�nlcjfic^m�ni�

ionj_l`ilg�nb_�^cjfic^m�_p_h�\_nn_l+� Eh�a_h_l[f)� nb_�f[la_l�[h �̂gil_�g[nol_�nb_�[hcg[f)� nb_�gil_�

[�nlcjfic^�mbiof^�ionj_l`ilg�[� ĉjfic �̂\s�pclno_�i`�nb_�l_[ffi][ncih�i`�l_jli^o]ncp_�_h_las�nb_ils+�

=`n_l�..�gihnbm�i`�aliqnb�[n�nb_�On+�L_n_l$m�>[s�mcn_�^cjfic^m�b[^�[�1+10"�al_[n_l�?f�nb[h� ĉ^�

nlcjfic^m+�=`n_l�nb_�m[g_�ncg_�j_lci^�[n�nb_�H_hhir�Emf[h^�mcn_�nlcjfic^m�b[^�[�/.+/5"�al_[n_l�?f�

nb[h�^cjfic^m+�Pb_�`[]n�nb[n�nlcjfic^m�b[^�[�fiq_l�?f�[n�nb_�On+�L_n_läm�>[s�mcn_�qbcf_�nlcjfic^m�b[^�

[�bcab_l�?f�[n�nb_�H_hhir�Emf[h^�mcn_�%[`n_l� ..�gihnbm&�ch^c][n_�nb[n�^cjfic^m�ionj_l`ilg_^�

nlcjfic^m�ch�l_f[ncp_fs�jiil�aliqcha�]ih^cncihm�^olcha�nb_�`clmn�s_[l�i`�aliqnb)�moaa_mncha�nb[n�

nb_l_�cm�fcnnf_�aliqnb�[^p[hn[a_�%[h �̂jimmc\fs�[�mfcabn�^cm[^p[hn[a_&�`il�nlcjfic^m�ch�[�fiq�aliqnb�

[l_[+�>s�]ihnl[mn)�nlcjfic^m�ionj_l`ilg_^�^cjfic^m�ch�l_f[ncp_fs�aii^�aliqcha�]ih^cncihm�^olcha�

nb_�`clmn�s_[l�i`�aliqnb+�=�mcgcf[l�̀ ch^cha�`il�nb_�L[]c`c]�ismn_l)�.SCTTPTUSGC�IKICT%�q[m�l_jiln_^�

\s�@[pcm�%.656&�qb_l_�nlcjfic^m�[h �̂^cjfic^m�q_l_�aliqh�ch�mcgcf[l�mcn_m�qcnb�nqi�^c``_l_hn�

n_gj_l[nol_�g[rcg[+�Plcjfic^m�ional_q�^cjfic^m�ch�\inb�mcn_m)�biq_p_l�nb_�^c``_l_h]_�\_nq__h�

^cjfic^�[h^�nlcjfic^m�q[m�al_[n_l�ch�nb_�mcn_�qcnb�[�bcab_l�n_gj_l[nol_�g[rcgog+� Obcjca_f�GU�CM'�

%.66/&�[fmi�`ioh^�nb[n�nlcjfic^�.SCTTPTUSGC�IKICT�ional_q�^cjfic^m�[h^�nb[n�nb_�^c``_l_h]_�

\_nq__h�nb_�^cjfic^m�[h^�nlcjfic^m�q_l_�gil_�jlihioh]_^�[n�bcab_l�n_gj_l[nol_m+�Pbcm�mojjilnm�

nb_�`ch^cham�ch�nb_�]oll_hn�mno^s�nb[n�nb_�f_p_f�ni�qbc]b�nlcjfic^�aliqnb�p[lc_m�`lig�^cjfic^m�

[jj_[lm�ni�\_�l_f[n_^�ni�nb_�aliqion�_hpclihg_hn�%c_+�bcab�p_lmom�fiq�aliqnb�gomm_f�f_[m_m&+�

=fnbioab�nb_l_�cm�hi�n_gj_l[nol_�^[n[�[p[cf[\f_�`lig�nb_�n_mn�mcn_m�i`�nb_�]oll_hn�mno^s)�

n_gj_l[nol_)�[m�ch�nb_�[`il_g_hncih_^�mno^c_m�gcabn�b[p_�\__h�[�]ihnlc\oncha�`[]nil�ni�nb_�

p[lc[\f_�nlcjfic^�p_lmom�^cjfic^�j_l`ilg[h]_+

Plcjfic^m�b[p_�\__h�jli^o]_^�ch�ip_l�/-�giffom]m�ni�^[n_�%Coi)� .666&+� Eh�[fgimn�[ff�

mj_]c_m�chp_mnca[n_^)�nlcjfic^m�^_gihmnl[n_�moj_lcil�aliqnb�qb_h�]igj[l_^�ni�hilg[f�^cjfic^m+
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Plcjfic^m�aliq�0-*2-"�`[mn_l�nb[h�^cjfic^m�ch�gimn�mj_]c_m)�[h^�4-*.--"�`[mn_l�ch�inb_lm�%Coi)�

/--.&+�Khfs�ih_�mno^s�ih�nb_�mi`nmb_ff�]f[g)�5ZC�CSGOCSKC%�b[m�mbiqh�l_^o]_^�aliqnb�ch�

nlcjfic^m�]igj[l_^�ni�^cjfic^m�%I[mih�GU�CM'%� .655&+� Oj_]c_m�mbiqcha�bcab_l�aliqnb�ch�nlcjfic^m�

ch]fo^_�nb_�_[mn_lh�ismn_l�%On[hf_s�GU�CM'%� .6518�>[l\_l�[h^�I[hh)� .66.&)�Aolij_[h�`f[n�ismn_l�

%D[qechm�GU�CM'%� .661&)�^[fc[hq[h�ismn_l�%Hc[ha�GU�CM'%� .661&)�L[]c`c]�ismn_l�%Coi�GU�CM'%� .663&)�

Os^h_s�ismn_l�%J_ff�GU�CM'%� .661&)�j_[lf�ismn_l�%Fc[ha�GU�CM'%� .66.&)�\[s�m][ffij�%P[\[lchc)� .651&)�

][n[lch[�m][ffij�%Ncot*R_l^oai�GU�C K%� .665&�hi\cfcm�m][ffij�%Hch�GU�CM'%� .662&)�^q[l`�mol`]f[g�

%Coi�[h^�=ff_h)� .661&)�g[hcf[�]f[g�%Qnncha�GU�CM'%� .663&)�[h^�b[l^�]f[g�%Ap_lmif_�GU�C K%� .663&+�

@[pcm�%.664&�mbiq_^�nb_l_�ni�\_�hi�[^p[hn[a_m�ni�nlcjfic^s�ch�n_lgm�i`�aliqnb�il�molpcpilmbcj�ch�

I_^cn_l[h_[h�gomm_fm�5ZUKMVT�ICMMPQSPWKOEKCMKT%� ch�]ihnl[mn�ni�nb_�jl_m_hn�mno^s+

Pb_�]oll_hn�mno^s�mbiq_^�nb[n�nlcjfic^�5ZUKMVT�GFVMKT�][h�ionaliq�^cjfic^m�ch�[�bcabfs�

jli^o]ncp_�mcn_�ch�[m�fcnnf_�[m�6�gihnbm�[h^�ch�[�fiq_l�jli^o]ncp_�mcn_�ch�//�gihnbm+�Pb_�f[la_mn�

ch]l_[m_�ch�aliqnb�qb_h�nlcjfic^m�[l_�]igj[l_^�ni�^cjfic^m�q[m�[`n_l�//�gihnbm)�^olcha�nb_�

l_jli^o]ncp_�j_lci^)� ch�nb_�On+�L_n_läm�>[s+�Plcjfic^m�b[^�[�.-+62"�al_[n_l�mb_ff�f_hanb)�[h^�[�

3/+5/"�al_[n_l�^ls�ncmmo_�q_cabn�qb_h�]igj[l_^�ni�^cjfic^�]ihnlifm+�Pb_m_�hog\_lm�`cn�qcnbch�

nb_�l[ha_�i`�nlcjfic^�aliqnb�[^p[hn[a_m�moaa_mn_^�\s�nb_�[`il_g_hncih_^�mno^c_m+�Ccp_h�nb_�

j[nn_lh�i`�[h�ch]l_[mcha�nlcjfic^�aliqnb�[^p[hn[a_�qcnb�aliqnb�[n�nbcm�mcn_�cn�qiof^�b[p_�\__h�

chn_l_mncha�ni�m[gjf_�nb_�gil_�jli^o]ncp_�mcn_�ch�nb_�m_]ih^�s_[l�i`�aliqnb+�Kh_�gcabn�

bsjinb_mct_�[h�_p_h�al_[n_l�nlcjfic^�aliqnb�[^p[hn[a_�[m�cn�b[m�nl[^cncih[ffs�bcab_l�aliqnb�[h^�

bcab_l�l_jli^o]ncp_�ionjon�%[m�_pc^_h]_�\s�nl[^cncih[ffs�f[la_l�^lijm�ch�ncmmo_�q_cabn�[`n_l�

mj[qhcha)�[h^�nl[^cncih[ffs�`[mn_l�aliqnb&�acp_h�nb_�moaa_mn_^�nb_ils�nb[n�nlcjfic^m�al_q�f[la_l�

^o_�ni�[�f[]e�i`�l_jli^o]ncp_�_h_las�oncfct[ncih+�Scnbch�nb_�m_]ih^�s_[l�i`�aliqnb�ch�[�l_f[ncp_fs�

ohjli^o]ncp_�LAE�gomm_f�f_[m_)�[h^�_p_h�qcnb�nb_�`clmn�6�gihnbm�i`�[�bcabfs�jli^o]ncp_�ih_)
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nlcjfic^m�mbiq_^�[�mcahc`c][hn�aliqnb�[^p[hn[a_�qb_h�]igj[l_^�ni�^cjfic^m)�qbcf_�mbiqcha�hi�

pcmc\f_�_pc^_h]_�i`�mj[qhcha+�Pb_m_�`ch^cham�moaa_mn�nb[n�nlcjfic^�5ZUKMVT�GFVMKT�`cn�nb_�l_kocl_^�

]lcn_lc[�i`�nbcm�chp_mnca[ncih�[m�hin�mj[qhcha�^olcha�nb_�mj[qhcha�m_[mih)�mbiqcha�bcab�mi`n�

ncmmo_�sc_f^m�qbcf_�mbiqcha�moj_lcil�aliqnb�qb_h�]igj[l_^�ni�^cjfic^m+�=m�q_ff)�cn�cm�moaa_mn_^�

\s�nb_�^c``_l_hnc[f�mcn_�`ch^cham�nb[n�nlcjfic^�[^p[hn[a_m�gcabn�\_�`[]nil�il�mcn_�mj_]c`c]+�=hs�

`onol_�qile�mbiof^�[^^l_mm�nb_�][om_m�[h^�il�l_f_p[hn�`[]nilm+

1+1+2� Dcmnifiac][f�?igj[lcmihm

Iimn�gomm_fm�[n�nb_�H_hhir�Emf[h^�mcn_�q_l_�ehiqh�ni�b[p_�mj[qh_^�\_nq__h�nb_�I[s� .�

[h^�Fofs�/1�m[gjfcha�j_lci^m+�Pbcm�q[m�i\m_lp_^�\s�nb_�mcn_�iqh_l�\s�[�^l[g[nc]�^lij�ch�g_[n�

q_cabnm�qb_h�b[lp_mn_^�q__efs)�[h^�\s�\oism�lcmcha�ih�nb_�q[n_l)� ch^c][ncha�[�fimm�i`�q_cabn�ih�

gomm_f�fch_m+�Llcil�ni�mj[qhcha�[ff�^cjfic^�gomm_fm�q_l_�i\m_lp_^�ni�\_�ch�nb_�lcj_�mn[a_)�qcnb�

`offs�`ilg_^�a[g_n_m+�Pb_l_�q_l_�hi�`offs�`ilg_^�mj_lg�_pc^_hn�ch�nb_�nlcjfic^m+�=m�q_ff)�nb_�

ih_�jon[ncp_�`_g[f_�b[^�m][hn�ii]sn_m�[h �̂ip[lc_m)�\inb�i`�qbc]b�[jj_[l_^�l_n[l^_^�[h^�

[\hilg[f+�Ji�nlcjfic^m�mbiq_^�]b[l[]n_lcmnc]m�i`�\_cha�jl_j[l_^�ni�mj[qh�ch�nb_�h_[l�`onol_+

Eh�nb_�Fofs�m[gjf_)�/6"�i`�[ff�^cjfic^m�q_l_�mncff�ch�nb_�lcj_�mn[a_)� mbiqcha�`offs�`ilg_^�

a[g_n_m�[h^�b[^�hin�mj[qh_^+�Pb_�l_g[chcha�4."�i`�[ff�^cjfic^m�mbiq_^�mig_�_pc^_h]_�i`�

mj[qhcha+�Ji�nlcjfic^m�mbiq_^�]f_[l�_pc^_h]_�i`�b[pcha�oh^_laih_�mj[qhcha�ni�[hs�^_al__)�

qbcf_�[ff�_r]_jn�`il�nb_�jon[ncp_�`_g[f_�q_l_�ch�nb_�ch[]ncp_�il�[]ncp_�mn[a_+

Pb_�m_r�l[nci�i`�nb_�^cjfic^m�mbiq�[�]f_[l�j[nn_lh+� Eh�nb_�I[s�m[gjf_�1�i`�nb_�2�^cjfic^m�

q_l_�`_g[f_�%5-"�`_g[f_&�qbcf_�11�i`�nb_�12�nlcjfic^m�q_l_�_[mcfs�^cmnchaocmb[\f_�[m�g[f_m�%65"�

g[f_&+�Pb_m_�l_mofnm�q_l_�p[fc^[n_^�ch�nb_�Fofs�m[gjf_�qb_h�nb_�^cjfic^m�mbiq_^�[�m_r�l[nci�i`�

06"�`_g[f_�[h^�3."�g[f_�qbcf_�nb_�nlcjfic^m�[a[ch�mbiq_^�66"�q_l_�_[mcfs�^cmnchaocmb[\f_�[m
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g[f_m+�Pbcm�bcabfs�me_q_^�g[f_�m_r�l[nci�ch�nlcjfic^�gomm_fm�mojjilnm�jl_pciom�`ch^cham�\s�

Gcsigini�GU�CM'�%.663&� "N�5ZUKMVT�ICMMPQSPWKOEKCMKT'�Pb_�[onbilm�fiie_^�[n�nb_�m_r�l[nci�[h^�

a[g_nia_h_mcm�ch�nlcjfic^�I_^cn_ll[h_[h�gomm_fm+�Pb_s�`ioh^�[ff�nlcjfic^�gomm_fm�ni�\_�g[f_+�

Pb_s�^c^�c^_hnc`s�1�gomm_fm�]ihn[chcha�[�`_q�ii]sn_m�ch�[�alioj)�[h^�nb_s�n_lg_^�nb_m_�[m�\_cha�

i`�ohc^_hnc`c_^�m_r+�Pbim_�gomm_fm�q_l_�hin_^�[m�b[pcha�nb_�aih[^m�gimnfs�l_[\mil\_^�[h^�[fmi�

[m�b[pcha�[ff�a_lg�]_ffm�^cm[jj_[l_^+�Pbcm�^_m]lcjncih�\_mn�`cnm�qcnb�l_mj_]n�ni�nb_�jon[ncp_�

`_g[f_m�c^_hnc`c_^�ch�\inb�nlcjfic^�m[gjf_m�ch�nb_�]oll_hn�mno^s+�Pb_�[onbilm�[fmi�`ioh^�hi�lcj_�

[hcg[fm�ch�nb_�nlcjfic^�alioj)�[h^�moaa_mn_^�nb[n�nb_cl�`ch^cham�moaa_mn_^�nb[n�gimn�mj_lg[ni]sn_m�

ch�nlcjfic^�aih[^m�q_l_�[n�nb_�jlijb[m_�.�i`�g_cimcm�[h^�nb[n�a[g_nia_h_mcm�i`�nlcjfic^�gomm_fm�

q[m�[ll_mn_^�[n�nbcm�mn[a_+�=fnbioab�hi�[nn_gjnm�ni�mn[a_�g_cimcm�ch�nb_�nlcjfic^�a_lg�]_ffm�i`�nb_�

]oll_hn�mno^s�q_l_�g[^_)�nb_�]oll_hn�`ch^cham�[l_�ch�]ih]il^[h]_�qcnb�nbim_�i`�Gcsigini�GU�CM'�

%.663&+�Pb_�`[]n�nb[n�hi�mj_lg[niti[�%[�jli^o]n�i`�g_cimcm&�q_l_�`ioh^�ch�nlcjfic^�aih[^m)�[h �̂

nb[n�ihfs�mj_lg[ni]sn_m�%[�jl_*g_cimcm�a_lg�]_ff&�q_l_�jl_m_hn�moaa_mn�nb[n�gimn�a[g_nia_h_mcm�

q[m�[ll_mn_^�ch�nlcjfic^m�jlcil�ni�g_cimcm)�jimmc\fs�[n�jlijb[m_� .)�[m�q[m�moaa_mn_^�\s�Gcsigini�

GU�CM'� %.663&+�Pb_�[ff�g[f_�%m[p_�nb_�jon[ncp_�`_g[f_m&�nlcjfic^�jlia_hs�[fmi�mojjilnm�nb_�jl_pciom�

[onbiläm�moaa_mncih�i`�[�jimmc\f_�a_h_nc]�gi^_f�`il�m_ro[f�^_n_lgch[ncih�ch�gomm_fm�mcgcf[l�ni�

nb[n�i`�[pc[h�mj_]c_m+

C[g_nia_h_mcm�cm�mojjl_mm_^)�\on�^c``_l_hnc[f�[giha�[h^�qcnbch�gimn�nlcjfic^�\cp[fp_�

mj_]c_m+�Plcjfic^�hi\f_�m][ffij�.JMCNZT�OPDKMKT�q_l_�]igjf_n_fs�mn_lcf_�[h^�jli^o]_^�h_cnb_l�

g[nol_�mj_lg[niti[�hil�ii]sn_m�%Gig[lo�[h^�S[^[)� .655&+�Ocgcf[lfs)�][n[lch[�m][ffij)�

,SIPQGEUGO�WGOUSKEPTVT%�mbiq_^�m_p_l_fs�l_^o]_^�`_]oh^cns)�g[echa�`_lncfct[ncih�hin�jimmc\f_�

%[fnbioab�nb_il_nc][ffs�mncff�jimmc\f_�oh^_l�f[\il[nils�]ih^cncihm&�%Noct*R_l^oai�GU�CM'%�/--.&+�

Obcja_f�_n�[f+�%.66/&�`ioh^�nb[n�ch�nb_�L[]c`c]�ismn_l)�.SCTTPTUSGC�IKICT%�qbcf_�6/"�i`�i\m_lp_^

.--
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^cjfic^m�lcj_h_^�[n�_f_p[n_^�n_gj_l[nol_m)�-"�i`�nlcjfic^m�_p_l�\_][g_�lcj_+�Rclno[ffs�[ff�nlcjfic^m�

ch�nb_�mi`n�mb_ff�]f[g�5ZC�CSGOCSKC�_rbc\cn_^�oh^_l^_p_fij_^�aih[^m�qcnb�hi�g[nol_�a[g_n_m�

%=ff_h�GU�CM'%� .653&+�N_^o]_^)�\on�hilg[f�a[g_nia_h_mcm�i]]olm�ch�nlcjfic^�F[j[h_m_�j_[lf�ismn_l�

8KOEUCFC�HVECUC�NCSUGOTKK�%Gig[lo�[h^�S[^[)� .66-&)�nlcjfic^�^q[l`�mol`]f[g� MCUGSCMKT

%Coi�[h^�=ff_h)� .661&)�[h^�nlcjfic^�L[]c`c]�ismn_l�.SCTTPTUSGC�IKICT�%=e[mbca_)� .66-8�=ff_h�[h �̂

@iqhcha)� .66-8�Coi�[h^�=ff_h)� .661&+�B_g[f_�a[g_n_m�`lig�nlcjfic^�F[j[h_m_�j_[lf�ismn_lm�[m�

q_ff�[m�\inb�`_g[f_�[h^�g[f_�a[g_n_m�`lig�nlcjfic^�L[]c`c]�ismn_lm�q_l_�`ioh^�ni�\_�][j[\f_�i`�

`_lncfct[ncih�[h^�^_p_fijg_hn�%Gig[lo�[h^�S[^[)� .6618�Coi�[h^�=ff_h)� .661&+� Eh�nb_�jl_m_hn�

mno^s�nb_l_�q_l_�hi�hilg[f�`offs�`ilg_^�a[g_n_m�l_[^cfs�pcmc\f_�ch�[hs�i`�nb_�i\m_lp_^�nlcjfic^�

gomm_fm+�Pbcm�moaa_mnm�nb[n)�[m�moaa_mn_^�\s�Gcsigini�GU�CM'� %.663&�HPS�5ZUKMVT�

ICMMPQSPWKOEKCMMKT%�nlcjfic^�5ZUKMVT�GFVMKT�[jj_[l�ni�hin�\_]ig_�[jjl_]c[\fs�lcj_�il�mj[qh+�

Apc^_h]_�`il�nbcm�cm�nb_�[\m_h]_�i`�[hs�i\m_lp_^�mj_lg[niti[�ch�nb_�nlcjfic^�m[gjf_m�jlcil�ni�[h �̂

[`n_l�nb_�mj[qhcha�_p_hn�i`�I[s*Foh_�/---+

Pb_l_�cm�[fmi�[�hin[\f_�[fn_l[ncih�i`�nb_�m_r�l[nci�ch�nlcjfic^�\cp[fp_m+�=ff�nlcjfic^�mi`n�mb_ff�

]f[gm�q_l_�`ioh^�ni�\_�`_g[f_�%=ff_h�GU�CM'%� .653&8�ch�]ihnl[mn)� [ff�nlcjfic^�I_^cn_ll[h_[h�

gomm_fm�q_l_�`ioh^�ni�\_�g[f_m�%Gcsigini�_n�[f+)� .663&+�=�l_]_hn�mno^s�b[m�[fmi�mbiqh�nb_�

mojjl_mmcih�i`�̀ oh]ncih[f�b_lg[jbli^cncmg�ch�nb_�][n[lch[�m][ffij)�,SIPQGEUGO�WGOUSKEPTVT%�

][omcha�[�al[^o[f�l_jf[]_g_hn�i`�nb_�g[f_�aih[^m+�Pb_�l_mofn�q[m�nb[n�63"�i`�[ff�nlcjfic^m�]iof^�

ihfs�\_�^_m]lc\_^�[m�`_g[f_)�qb_l_[m�[ff�^cjfic^m�l_g[ch_^�b_lg[jbli^cn_m�%Noct*R_l^oai)�

/---&+�>s�]ihnl[mn)�^q[l`�mol`]f[g�[h^�L[]c`c]�ismn_l�mbiq�hi�mcahc`c][hn�^c``_l_h]_�\_nq__h�m_r�

l[nci�ch�^cjfic^m�[h^�nlcjfic^m�%Coi�[h^�=ff_h)� .6618�=ff_h�[h^�@iqhcha)� .66-&+�Pb_m_�`ch^cham�

b[p_�f_[^�ni�nb_�jlijim[f�i`�m_p_l[f�^c``_l_hn�a_h_nc]�g_]b[hcmgm�`il�m_r�^_n_lgch[ncih�[gihamn�

nb_�^c``_l_hn�chp_mnca[n_^�mj_]c_m+�Pb_�l_mofnm�`lig�nb_�]oll_hn�mno^s�[l_�ch�]ih]il^[h]_�qcnb

.-.
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nbim_�acp_h�`il�nb_�I_^cn_ll[h_[h�gomm_f�5ZUKMVT�ICMMPQSPWKOEKCMKT%�moaa_mncha�nb[n�5ZUKMVT�

GFVMKT�nlcjfic^m�j_l`ilg�mcgcf[lfs�ch�n_lgm�i`�a[g_nia_h_mcm)�[h^�nb_l_`il_�g[s�mb[l_�nb_�m[g_�

m_r�^_n_lgchcha�g_]b[hcmg+

.-/
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-'.� ETUTaT]RTb

=e[mbca_)�O+�Cliqnb�[h^�l_jli^o]ncih�i`�nlcjfic^�F[j[h_m_�ismn_l�ch�Dclimbcg[�\[s+�Dimbc)�I+
[h^�U[g[mbcn[)�K+�=^p[h]_m�ch�Ehp_ln_\l[n_�N_jli^o]ncih+� 2�_^+AEm_pc_l8� .66-+�
jj+13.*135+

=ff_h)�O+�G+�[h^�@iqhcha)�O+�H+�L_l`ilg[h]_�i`�nlcjfic^�L[]c`c]�ismn_lm)�.SCTTPTUSGC�IKICT�
%Pboh\_la&+� E+� Oolpcp[f)�aliqnb)�afs]ia_h�]ihn_hn)�[h^�m_ro[f�g[nol[ncih�ch�
s_[lfcham+�Fiolh[f�i`�Arj_lcg_hn[f�I[lch_�>cifias�[h^�A]ifias�.6538� .-/7.64*�
/-5+

=ff_h)� O+�G+8�@iqhcha)�O+�H+8�?b[cnih)�F+8�>_[nnc_)�F+�D+�?b_gc][ffs�[h^�jl_mmol_*ch^o]_^
nlcjfic^s�ch�nb_�L[]c`c]�ismn_l�.SCTTPTUSGC�IKICT'�=ko[]ofnol_�24)�026*046+� .653+

=ff_h)�O+�G+)�Dc^o)�D+)�[h^�On[hf_s)�F+�C+�=\hilg[f�a[g_nia_h_mcm�[h^�m_r�l[nci�ch�nlcjfic^�mi`n*
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jijof[ncih�i`�nb_�\fo_�gomm_f�5ZUKMVT�HKPN �[�mo\[l]nc]�_hpclihg_hn+�I[lch_�
A]ifias�Llial_mm�O_lc_m� .6518� .37/16*/24+

Qnncha)�O+�@+)�Icffc][h)�L+�B+)�[h^�H[cha)�E+�Pb_�b__^cha�jin_hnc[f�[h^�\ci]b_gc][f�]igjimcncih�
i`�nlcjfic^�g[hcf[�]f[gm+� ;CQGT�QJKMKQQKOCSVN�=^[gm�[h^�N__p_+�=ko[]ofnol_�
N_m_[l]b�.6638�/47240*25-+

S[fh_)�L+�N+8�I[hh)�N+�>[g_m)�D+�Cliqnb�[h^�\ci]b_gc][f�]igjimcncih�ch�7TUSGC�GFVMKT�[h^
.SCTTPTUSGC�IKICT'�Lli]__^cham�i`�nb_�6nb�Aolij_[h�I[lch_�>cifiac][f�Osgjimcog8�
=\_l^__h�Qhcp_lmcns�Ll_mm8� .642+

U[g[gini)�O+)� Ooa[q[l[)�U+)�Jigol[)�P+)� [h^�Kmbchi)�=+�Eh^o]_^�nlcjfic^s�ch�L[]c`c]�ismn_l�
.SCTTPTUSGC�IKICT%�[h^�j_l`ilg[h]_�i`�nlcjfic^�f[lp[_+�Pibieo�Fiolh[f�i`�
=alc]ofnol[f�N_m_[l]b� .6558�06714*26+
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.'�FHAA5EK�C:�G<9�E9F95E7<

.'*� GWT�FdXcPQX[Xch�^U�GaX_[^XSb�Pb�P�F^[dcX^]�c �̂P�D9=�AdbbT[�=]Sdbcah�Da^Q[T\

Pb_�LAE�gomm_f�[ko[]ofnol_�ch^omnls�cm�chn_l_mn_^�ch�jli^o]cha�nlcjfic^�gomm_fm+� Eh�il^_l�

`il�nb_�n_]bhifias�ni�\_�om_`of�cn�gomn�`cn�]_ln[ch�]lcn_lc[+�Pb_�nlcjfic^m�gomn�\_�l_f[ncp_fs�_[ms�ni�

jli^o]_)� mo]b�nb[n�b[n]b_ls�qile_lm�h__^�hin�l_kocl_�mj_]c[fct_^�nl[chcha+�=m�q_ff)�nb_�

jli^o]ncih�gomn�\_�_``c]c_hn)�l_fc[\fs�jli^o]cha�[�bcab�sc_f^�i`�nlcjfic^m+�Pb_�jli^o]ncih�i`�[�

bcab�j_l]_hn[a_�i`�nlcjfic^m�cm�cgj_l[ncp_�ni�g[e_�nb_�nlcjfic^m�om_`of�ni�m[ncm`s�nb_�mj[qhcha�

m_[mih�g[le_n+�Plcjfic^m�][hhin�]oll_hnfs�\_�m_j[l[n_^�`lig�^cjfic^m�\s�[hs�]igg_l]c[ffs�om_`of�

g_[hm+� E`�nb_l_�[l_�g[hs�^cjfic^m�qcnbch�[�nlcjfic^�]ibiln�nb_l_�]iof^�\_�[jjl_]c[\f_�mj[qhcha�

qcnbch�nb_�]ibiln�[h^�_``_]ncp_fs�l_^o]_�nb_�[^p[hn[a_�`il�qbc]b�nb_s�q_l_�]l_[n_^+�=�bcab�

molpcpilmbcj�cm�[fmi�cgjiln[hn�mi�nb[n�b[n]b_ls�l_miol]_m�[l_�om_^�_``c]c_hnfs�ch�jli^o]ncih+

=m�q_ff)� nb_�nlcjfic^m�gomn�mbiq�aliqnb�mcgcf[l�ni)�il�moj_lcil�ni�mn[h^[l^�^cjfic^m+�

Ofiq_l�aliqcha�gomm_fm�qiof^�l_^o]_�nb_�[^p[hn[a_�i`�nlcjfic^m�\s�g[echa�nb_�]lij�mn[s�ih�nb_�

f_[m_�fiha_l)� l_koclcha�gil_�][l_)�[h^�_``_]ncp_fs�fiq_lcha�jli`cn�g[lachm+

H[mnfs)� nlcjfic^m�gomn�hin�mbiq�[hs�^_n_]n[\f_�mj[qhcha�^olcha�nb_�mj[qhcha�m_[mih�[h^�

nb_s�gomn�l_n[ch�nb_cl�mi`n�ncmmo_�g[mm�^olcha�[h^�cgg_^c[n_fs�[`n_l�nb_�fi][f�mj[qhcha�j_lci^+�

Pbcm�qiof^�[ffiq�nb_�g[le_ncha�i`�nb_�nlcjfic^m�^olcha�nb_�j_lci^�qb_h�jli^o]n�ko[fcns�

^cgchcmb_m�^o_�ni�^cjfic^m�mj[qhcha+� E`�nlcjfic^m�[l_�][j[\f_�i`�mj[qhcha�nbcm�qiof^�g_[h�nb[n�

nb_l_�cm�fcnnf_�[^p[hn[a_�`il�nb_g�^olcha�nbcm�hc]b_�g[le_n�`il�qbc]b�nb_s�q_l_�chn_h^_^+

2+.+.� Pb_�Lli^o]ncih�i`�Plcjfic^�Iomm_fm

Pb_�jli^o]ncih�i`�nlcjfic^�5ZUKMVT�GFVMKT%�omcha�nb_�n_]bhcko_m�chp_mnca[n_^�ch�nbcm�mno^s)�

^i�hin�sc_f^�]igg_l]c[ffs�[]]_jn[\f_�nlcjfic^�]ibilnm+�>inb�nb_�j_l]_hn�nlcjfic^�%50+."&�[h^�nb_
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molpcpilmbcj�%.+06"&�[l_�nii�fiq+�Bolnb_l�ijncgct[ncih�qcff�\_�l_kocl_^�ch�il^_l�ni�g[e_�nbcm�

n_]bhifias�om_`of�`il�nb_�]igg_l]c[f�jli^o]ncih�i`�nlcjfic^�gomm_fm+

2�+.+/�Pb_�H[]e�i`�Oj[qhcha�Apc^_h]_�ch�Plcjfic^m

Pb_�]oll_hn�mno^s�mbiq_^�nb[n�qbcf_�^cjfic^�mc\fcham�mbiq_^�_pc^_h]_�i`�mj[qhcha�\s�[�

fiq�mi`n�ncmmo_�q_cabn)�[h^�\s�bcmnifiac][f�mcahm�i`�[�fimm�i`�lcj_�a[g_n_m)�nlcjfic^m�^c^�hin+�Pbcm�

q[m�nb_�j[l[giohn�]ih]_lh�`il�nb_�LAE�gomm_f�ch^omnls+� En�[jj_[lm�nb[n�nlcjfic �̂gomm_fm�^i�hin�

mj[qh�[h^�l_n[ch�[�bcab�f_p_f�i`�mi`n�ncmmo_�q_cabn�cgg_^c[n_fs�[`n_l�nb_�mj[qhcha�m_[mih+�Pbom�

nb_s�[l_�[n�[�bcab�ko[fcns�f_p_f�^olcha� nb_�ncg_�`il�qbc]b�nb_s�q_l_�jf[hh_^�ni�\_�g[le_n_^+�

=fnbioab�nb_m_�l_mofnm�[l_�_h]iol[acha)� `olnb_l�qile�mbiof^�\_�^ih_�ni�chp_mnca[n_�nbcm�ch�[�gil_�

^_n[cf_^�g[hh_l+

2+.+0� Cliqnb�=^p[hn[a_m�i`�Plcjfic^m

Plcjfic^�gomm_fm�al_q�`[mn_l�[h^�f[la_l�nb[h�^cjfic^m+�Plcjfic^�mb_ff�aliqnb�q[m�bcab_l+

=m�q_ff)� nlcjfic^m�b[^�[�bcab_l�[giohn�i`�mi`n�ncmmo_�l_f[ncp_�ni�nb_�[hcg[f�qbif_�q_cabn�

%]ih^cncih�ch^_r&+�Pbcm�cm�[h�cgjiln[hn�g_[mol_�i`�ko[fcns�ni�nb_�ch^omnls+�Cliqcha�gomm_fm�

`[mn_l�[h^�f[la_l�][h�b_fj�nb_�aliq_l�l_[fct_�\_h_`cnm�nblioab�[�`[mn_l�]lij�nolh[lioh^�[h^�f_mm�

f[\iol�j_l�ohcn�i`�jli^o]n+�Pbom�nb_�moj_lcil�aliqnb�i`�nlcjfic^m�]iof^�[fmi�\_�i`�[�\_h_`cn�ni�

aliq_lm+�Plcjfic^�gomm_fm�g__n�ch^omnls�l_kocl_g_hnm�ch�n c̀cm�l_a[l^�[m�q_ff+

.'+� ET[TeP]RT�^U�cWT�ETbTPaRW�X]�cWT�7^]cTgc�^U�cWT�7daaT]c�?]^f[TSVT�^U�GaX_[^XSb

Pb_�qile�ch�nb_�]oll_hn�mno^s�]ihnlc\on_m�ni�nb_�\i^s�i`�m]c_hnc`c]�ehiqf_^a_�ih�nlcjfic^�

\cp[fp_�giffom]m+�Oig_�i`�nb_m_�`ch^cham�]ih`clg�jl_pciom�mno^c_m)�[h^�inb_lm�chnli^o]_�h_q
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m]c_hnc`c]�^[n[�ih�nlcjfic^�5ZUKMVT�GFVMKT%� mo]b�[m�aliqnb�l_f[ncp_�ni�^cjfic^�mc\fcham�[h^�nb_�ch�

^_jnb�]b[l[]n_lct[ncih�i`�l[_cinc]�_p_hnm�jlcil�ni�`clmn�]f_[p[a_�i`�nb_�_g\lsi+

2+/+.� @_m]lcjncih�i`�I_cinc]�Ap_hnm

Pb_�^_m]lcjncih�i`�nb_�g_cinc]�_p_hnm�l_m_[l]b_^�ch�nbcm�mno^s�cm�p_ls�om_`of�m]c_hnc`c][ffs+�

Pb_l_�[l_�g[hs�l_`_l_h]_m�ni�nb_�g_cinc]�_p_hnm�ch�5ZUKMVT�GEJKMKT%�\on�i`n_h�qcnb�fcnnf_�^_n[cf+�

Iimn�l_`_l_h]_m�mn[n_�ihfs�nb[n�\inb�jif[l�\i^c_m�[l_�_rnlo^_^�qcnbch�nb_�`clmn�biol�i`�

^_p_fijg_hn)�[h^�nb[n�]f_[p[a_�cm�[fmi�qcnbch�nb_�`clmn�biol+�Pb_�gchon_�\s�gchon_�^_m]lcjncih�

%acp_h�\s�"�_aam�ch�[�g_cinc]�mn[a_&�mbiqh�ch�Bcaol_�/+.)�m_]ncih�/+0+/)�qcff�\_�om_`of�ni�l_m_[l]b�

]ih]_lh_^�qcnb�nb_�mj_]c`c]�ncg_m�[n�qbc]b�jif[l�\i^s�.� il�/�[l_�_rnlo^_^+�=hs�`onol_�

ijncgct[ncih�i`�nb_�ch^o]ncih�n_]bhcko_�][h�l_`_l_h]_�nbcm�`il�[�\_nn_l�oh^_lmn[h^cha�i`�qb[n�

mn[a_m�nb_s�gcabn�\_�[O_]ncha�qcnb�p[lciom�nl_[ng_hnm+

2+/+/�Eh^o]ncih�I_nbi^

Plcjfic^�\cp[fp_�giffom]m�b[p_�\__h�jli^o]_^�`il�/-�s_[lm)�[h^�ch�[�hog\_l�i`�mj_]c_m+�

Pb_l_`il_)�nb_�jli^o]ncih�i`�nlcjfic^�5ZUKMVT�GFVMKT�cm�hin�nin[ffs�oh_rjficn_^�l_m_[l]b+�Diq_p_l)�

nb_l_�b[m�\__h�fcnnf_�qile�ih�nb_�ch^o]ncih�i`�nlcjfic^s�ch�5ZUKMVT�GFVMKT'� O_p_l[f�mno^c_m�b[p_�

jli^o]_^�nlcjfic^�5ZUKMVT�GFVMKT%�\on�h_p_l�qcnb�nb_�ofncg[n_�ai[f�i`�]igg_l]c[fct[ncih�i`�nb_�

n_]bhcko_+�Pb_�ijncg[f�n_]bhcko_�jlipc^_^� c̀ ig�nbcm�l_m_[l]b�cm�hin�[n�[�]igg_l]c[ffs�l_f_p[hn�

f_p_f)�\on�cm�\_nn_l�nb[h�mig_�fcmn_^�ch�nb_�fcn_l[nol_+�=m�q_ff)�ihfs�ih_�mno^s�b[m�[nn_gjn_^�ni�om_�

3*@I=L�[m�[�nlcjfic^s�ch^o]_l�]PY�5ZUKMVT�GFVMKT'�Pbom)� nb_�]oll_hn�mno^s�acp_m�[h�cgjiln[hn�

mn[lncha�jichn�`il�`onol_�ijncgct[ncih�i`�nb_�n_]bhcko_�omcha�3*@I=L+
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2+/+0�Cliqnb�@c``_l_h]_m

=a[ch)� nb_�moj_lcil�aliqnb�i`�nlcjfic^�\cp[fp_�giffom]m�b[m�\__h�q_ff�^i]og_hn_^�`il�

h_[lfs�nqi�^_][^_m+�Pb_l_`il_)�nb_�`[]n�nb[n�nlcjfic^�gomm_fm�ional_q�^cjfic^�mc\fcham�%m_]ncih�

1+1+/&�ch�nb_�m[g_�_hpclihg_hn�cm�hin�oh_rj_]n_^+�Pbcm�`ch^cha�cm�cgjiln[hn�biq_p_l)�[m�cn�[^^m�

mojjiln�ni�nb_�m]c_hnc`c]�l_jilnm�nb[n�nlcjfic^�\cp[fp_�giffom]m�n_h^�ni�ionj_l`ilg�^cjfic^m�ch�

n_lgm�i`�aliqnb+

Kh_�chn_l_mncha�`ch^cha�q[m�nb[n�nb_l_�gcabn�\_�[�mcn_�mj_]c`c]�^c``_l_h]_�ch�nb_�aliqnb�

[^p[hn[a_�i`�nlcjfic^m+�Pb[n�cm)� nlcjfic^m�ionj_l`ilg_^�^cjfic^m�[n�[�`[mn_l�l[n_�ch�[h�[l_[�i`�bcab�

gomm_f�aliqnb�qb_h�]igj[l_^�ni�[h�[l_[�i`�fiq_l�gomm_f�aliqnb+�Pb_l_�cm�fcnnf_�jo\fcmb_^�qile�

ch�nbcm�[l_[)�[h^�hi�ehiqh�mno^s�mj_]c`c][ffs�[^^l_mm_m�cn�ch�n_lgm�i`�[�bcab�aliqnb�[l_[�p_lmom�[�

fiq�aliqnb�[l_[+�E^_hnc`scha�nb_�nsj_m�i`�mcn_m�qb_l_�nlcjfic^m�aliq�\_mn�cm�_mj_]c[ffs�cgjiln[hn�

`il�]igg_l]c[fct[ncih)�qbc]b�qcff�l_kocl_�ijncg[f�j_l`ilg[h]_�ni�g[rcgct_�\_h_`cnm+

2+/+1�N_f[ncp_�On_lcfcnp�[h^�O_r�N[nci

Pb_�]oll_hn�mno^s�chp_mnca[n_^�nb_�mj[qhcha�^c``_l_h]_m�ch�nlcjfic^�[h^�^cjfic^�gomm_fm�

\s�gc]lim]ijc]�_r[gch[ncih�i`�nb_�aih[^+�Plcjfic^m�mbiq_^�hi�_pc^_h]_�i`�mj[qhcha)�qbcf_�

^cjfic^m�^c^+�Bolnb_l�_pc^_h]_�i`�nb_�l_f[ncp_�mn_lcfcns�i`�nlcjfic^m�q[m�acp_h�\s�nb_�f[la_�ch]l_[m_�

ch�nb_�^ls�mi`n�ncmmo_�q_cabn�i`�nlcjfic^m�]igj[l_^�ni�^cjfic^m�[`n_l�nb_�mj[qhcha�_p_hn�%oj�ni�

3/+5/"�f[la_l�ch�nb_�nlcjfic^m)�m__�P[\f_�ER+�Eff)�m_]ncih�1+0+.+.&+�Ll_mog[\fs)� c`�nb_�^cjfic^m�

mj[qh_^�nb_s�fimn�mig_�mi`n�ncmmo_�g[mm�qbcf_�nb_�nlcjfic^m� ĉ �̂hin+�Pbcm)�[n�f_[mn�ch�j[ln)� fce_fs�

[]]iohnm�`il�mig_�i`�nb_�^ls�ncmmo_�q_cabn�^c``_l_h]_�[`n_l�nb_�mj[qhcha�_p_hn+�Pb_�l_f[ncp_�

mn_lcfcns�[h^�l_mofncha�\_h_`cnm�b[p_�\__h�q_ff�^i]og_hn_^�`il�[�hog\_l�i`�nlcjfic^�giffom]m+
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Pbom)�nb_m_�`ch^cham�[l_�hin�hip_f)�\on�mnl_hanb_h�nb_�]oll_hn�m]c_hnc`c]�^[n[�ih�nb_�l_f[ncp_�

mn_lcfcns�i`�nlcjfic^s�ch�[ff�\cp[fp_�giffom]m+

Pb_�bcabfs�g[f_*me_q_^�m_r�l[nci�cm�[h�cgjiln[hn�`ch ĉha�ch�nbcm�mno^s+�Ll_pciom�l_jilnm�

mbiq�p[lciom�mj_]c_m�i`�giffom]m�mbiqcha�^c``_l_hn�m_r�l[nci�j[nn_lhm�^o_�ni�nlcjfic^�%m_]ncih�

1+1+2&+�Pbcm�mno^s�mojjilnm�nb_�]oll_hn�^[n[�ih�nlcjfic^�I_^cn_ll[h_[h�gomm_fm)�5ZUKMVT�

ICMMPQSPWKOEKCMKT%�qbc]b�mbiq�[�mcgcf[l�m_r�l[nci+�Pbcm�i\m_lp[ncih)�[fiha�qcnb�nb_�inb_l�mno^c_m�

ch�nbcm�[l_[�qcff�b_fj�ni�_fo]c^[n_�nb_�m_r�^_n_lgchcha�g_]b[hcmg%m&�ch�giffom]m+�Pi�^[n_)� m_p_l[f�

bsjinb_m_m�b[p_�\__h�jo\fcmb_^�[m�[�l_mofn�i`�nlcjfic^�qile�ch�[�hog\_l�i`�mj_]c_m+�@[n[�mo]b�[m�

nbim_�jl_m_hn_^�ch�nbcm�nb_mcm�qcff�b_fj�l_m_[l]b_lm�ni�_fcgch[n_�mig_�bsjinb_m_m)� [h^�^_p_fij�

h_q�ih_m+

.',� 7WP[[T]VTb�:PRTS�GWa^dVW^dc�cWT�Da^YTRc�& �FdVVTbcX^]b

Pblioabion�nbcm�jlid_]n)�[m�qcnb�[hs�inb_l)�nb_l_�q_l_�[�hog\_l�i`�]b[ff_ha_m�`[]_^�

qbc]b�mbiof^�\_�g_hncih_^+�=hs�`onol_�qile�ch�nbcm�[l_[�]iof^�\_h_`cn�`c*ig�nb_m_�_rj_lc_h]_m+�

Pb_m_�][h�\_�^_m]lc\_^�[m�b[n]b_ls�]b[ff_ha_m)�fimm�i`�f[lp[f�m[gjf_m�jlcil�ni�jfic^s�

^_n_lgch[ncih)�[h^�nb_�fimm�i`�m[gjf_m�ch�nb_�`c_f +̂

2+0+.� D[n]b_ls�?b[ff_ha_m

Pb_�jli^o]ncih�i`�nlcjfic^m�ch�nbcm�mno^s�`[]_^�m_p_l[f�]b[ff_ha_m�ch�nb_�b[n]b_ls+� Pb_�

f[la_mn�]b[ff_ha_�q[m�nb_�q[n_l�`cfnl[ncih�msmn_g�[n�nb_�AOD+�Pb_�f[la_�[giohnm�i`�pcmc\f_�

^_nlcnom�ch�nb_�`cfn_l_^�q[n_l�][om_^�chni�ko_mncih�nb_�_``_]ncp_h_mm�i`�nb_�`cfnl[ncih�msmn_g+�Pb_�

chnli^o]ncih�i`�j[nbia_hm�il�^_nlcnom�ni�[]n�[m�[�mol`[]_�[l_[�`il�\[]n_lc[f�aliqnb�g[s�b[p_�\__h�

[�`[]nil�ch�nb_�mo\m_ko_hn�fimm�i`�m[gjf_m�m_hn�[q[s�`il�jfic^s�^_n_lgch[ncih�%m_]ncih�0+1&+
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Pb_�jli^o]ncih�i`�[h�[^_ko[n_�[giohn�i`�gc]li[fa[_�ni�`__^�nb_�f[lp[_�[h^�dop_hcf_m�ch�

nbcm�mno^s�q[m�[fmi�jli\f_g[nc]�[n�ncg_m+�Pb_�b[n]b_ls�q[m�_mm_hnc[ffs�]fim_^�[n�nb_�ncg_+�

Pb_l_`il_)�[ff�b[n]b_ls�ij_l[ncihm�%ch]fo^cha�nb_�ncg_�]ihmogcha�jli^o]ncih�i`�f[la_�[giohnm�i`�

[fa[_&�q_l_�j_l`ilg_^�\s�ih_�j_lmih+�Pb_�om_�i`�[�^lc_^�`__ �̂jli^o]n�q[m�[nn_gjn_^�ni�[ff_pc[n_�

mig_�i`�nb_�h__^�`il�f[la_�[giohnm�i`�[fa[_+�=hs�`onol_�qile�chpifpcha�nb_�jli^o]ncih�i`�

[hcg[fm�mbiof^�_hmol_�nb[n�[�mo``c]c_hn�[giohn�i`�gc]li[fa[_�][h�\_�jli^o]_^�qbcf_�mncff�

[ffiqcha�_hioab�ncg_�`il�nb_�jlij_l�][l_�i`�nb_�[hcg[fm+

Pb_�fi][ncih�i`�nb_�b[n]b_ls�[fmi�][om_^�jli\f_gm�ch�nl[hmjiln[ncih+�Pbcm�q[m�mj_]c`c][ffs�

cgjiln[hn�qb_h�mig_�i`�nb_�ch^o]ncih�nlc[fm�q_l_�\_cha�j_l`ilg_^+�O_p_l[f�ncg_m�qchn_l�mnilgm�)�

[h^�nb_�]iil^ch[ncha�i`�nl[hmjiln[ncih�`il�inb_lm�ni�b_fj�ch�f[la_�_rj_lcg_hnm)�f_^�ni�m]b_^ofcha�

jli\f_gm+�Pbcm�qcff�\_�[�]ihmc^_l[ncih�`il�[hs�`onol_�f[la_*m][f_�ch^o]ncih�nlc[fm+

2+0+/� Himm�i`�H[lp[f�O[gjf_m

Pb_�fcp_�mbcjjcha�i`�m[gjf_m�`il�jfic^s�^_n_lgch[ncih�][om_^�jli\f_gm�ch�mig_�][m_m�

%m_]ncih�0+1&+�=�jimmc\f_�]igjligcm_�ch�nb_�`cfnl[ncih�msmn_g�gcabn�b[p_�]igjioh^_^�[�fimm�i`�

f[lp[_�^olcha�mbcjjcha�\s�chnli^o]cha�b[lg`of�\[]n_lc[�chni�f[lp[f�]ofnol_m+�=hs�`onol_�qile�qcnb�

nlcjfic^�f[lp[_�mbiof^�g[chn[ch�[�`i]om�ih�aii^�bom\[h^ls�jl[]nc]_m+�=m�q_ff)� m_h^cha�m[gjf_m�

[]limm�nb_�]ihnch_hn�`il�[h[fsmcm�gcabn�b[p_�[fmi�_r[]_l\[n_^�nb_�jli\f_g+� En�cm�mnlihafs�[^pcm_^�

nb[n�[hs�`onol_�jfic^s�[h[fsmcm�\_�^ih_�[m�]fim_fs�[m�jimmc\f_�ni�[pic^�mbcjjcha�ncg_)� [h^�ni�[ffiq�

`il�[�koc]e�jli]_mmcha�i`�m[gjf_m+
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2+0+0� Himm�i`�Bc_f^�O[gjf_m

O_p_l[f�]igjfc][ncihm�i]]oll_^�ch�nb_�`c_f �̂qile�i`�nbcm�mno^s+�Kh_�jl_pciomfs�^cm]omm_^�

%m_]ncih�1+0+.&�cm�nb[n�i`�nb_�]ihn[gch[ncih�i`�]ihnlifm�ch�nb_�^_jfis_^�][a_�ohcnm+�=m�q_ff)�nb_l_�

q_l_�^c``c]ofnc_m�m]b_^ofcha�m[gjfcha�qcnb�j[lnc]cj[ncha�aliq_lm�ch�mig_�][m_m+�Ocn_�[]]_mmc\cfcns�

mbiof^�nb_l_`il_�\_�[�g[dil�`i]om�i`�mcn_�m_f_]ncih�`il�[hs�_hmocha�alip,nb�nlc[fm+�Pb_�fimm�i`�nb_�

_rj_lcg_hn[f�[h^�]ihnlif�mi]em�[n�nb_�H_hhir�Emf[h^�mcn_�q[m�[fmi�[h�oh`ilnoh[n_�[]]c^_hn+�Pb_m_�

qiof^�b[p_�acp_h�gil_�ch`ilg[ncih�ih�jimmc\f_�nlcjfic^�j_l`ilg[h]_�^c``_l_h]_m�\[m_^�ih�mcn_�c`�

nb_s�q_l_�m[gjf_^�ch�Foh_�i `/--.)�^olcha�nb_�On+� L_n_läm�>[s�m[gjfcha�j_lci^+�Diq_p_l)�mcn_�

[]]_mmc\cfcns�[h^�aliq_l�]iij_l[ncih�q_l_�a_h_l[ffs�aii^�ch�nbcm�mno^s)�[h^�mbiof^�\_�]ihmc^_l_^�

[m�g[dil�`[]nilm�ch�[hs�_hmocha�`c_f^�nlc[fm+

.'-� :dcdaT�8XaTRcX^]b�X]�GWXb�ETbTPaRW�5aTP

Eh�nb_�]oll_hn�mno^s�nlcjfic^�gomm_fm�b[p_�\__h�mbiqh�ni�jimm_mm�nb_�]b[l[]n_lcmnc]m�

^_mcl_^�ni� c̀ff�nb_�mj[qhcha�j_lci^�g[le_ncha�hc]b_+�Bonol_�qile�ch�nbcm�[l_[�mbiof^�]ihncho_+

Pb_�g[ch�[l_[�i`�]ih]_lh�cm�ijncgctcha�nb_�nlcjfic^�ch^o]ncih�n_]bhcko_�ni�[�]igg_l]c[f�

f_p_f+�?igg_l]c[f�jli^o]ncih�i`�I_^cn_ll[h_[h�gomm_fm)�5ZUKMVT�ICMMPQSPWKOEKCMKT%�jli^o]_m� .-*�

.2"�molpcpilmbcj�[h^� .--"�nlcjfic^m�l_fc[\fs+�Pbcm�mo]]_mm�f_p_f�cm�nb_�l_mofn�i`�nb_�ijncgct[ncih�

i`�nb_�n_]bhcko_�ip_l�ncg_+�Pb_�]oll_hn�ijncg[f�nl_[ng_hn�HPS�5ZUKMVT�GFVMKT%�qcnb�[�molpcpilmbcj�

i`�.+06"�[h^�50+."�nlcjfic^)� cm�hin�[n�[�]igj[l[\f_�]igg_l]c[f�f_p_f+�Bolnb_l�ijncgct[ncihm�

mbiof^�om_�nb_�g_cinc]�_p_hnm�^_m]lcjncih�`lig�nbcm�mno^s�ni�`i]om�ih�n[la_ncha�_r[]n�qch^iqm�`il�

nl_[ng_hn+�=m�q_ff)�p[lciom�f_p_fm�i`�3*@I=L�mbiof^�\_�n_mn_^�ch�]ihdoh]ncih�qcnb�b_[n�mbi]e+�

Pb_�ai[f�mbiof^�\_�ni�ch^o]_�nlcjfic^s�ch�[�g[hh_l�nb[n�mo\d_]nm�nb_�_g\lsim�ni�[m�fcnnf_�nirc]�

]b_gc][f)�il�f_nb[ffs�bcab�n_gj_l[nol_�[m�jimmc\f_�ni�g[rcgct_�molpcp[f+
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=�]imn*\_h_`cn�mno^s�qiof^�[fmi�\_�om_`of�ch�il^_l�ni�^_n_lgch_�qb[n�nb_�nlo_�\_h_`cnm)�

[`n_l�[h�chp_mng_hn�ch�[�b[n]b_ls�m_noj)�qiof^�\_�ni�nb_�ch^omnls+�Pbcm�qiof^�\_�nb_�h_rn�fiac][f�

mn_j�ch�il^_l�ni�^_n_lgch_�nb_�f_p_f�i`�chn_l_mn�i`�nb_�ch^omnls�ch�l_[fctcha�nb_�]igg_l]c[f�\_h_`cnm�

i`�nlcjfic^�gomm_fm+�Iil_�qile�qcff�\_�l_kocl_^�ih�nb_�ch^o]ncih�g_nbi^�[h^�b[n]b_ls�[h^�

l_[lcha�n_]bhcko_m�\_`il_�nbcm�][h�\_�[mm_mm_^+

Pb_�ch^c][ncih�ch�nb_�]oll_hn�mno^s�nb[n�nb_�aliqnb�\_h_`cnm�i`�nlcjfic^m�gcabn�\_�mcn_�

l_f[n_^�cm�[fmi�cgjiln[hn�ni�chp_mnca[n_+� En�g[s�\_�nb[n�nlcjfic^m�j_l`ilg�_r]_jncih[ffs�q_ff�ch�

[l_[m�i`�bcab�gomm_f�aliqnb)�qbcf_�j_l`ilg[h]_�cm�hin�[m�aii^�ch�[l_[m�i`�g[lach[f�gomm_f�

aliqnb+�=m�nlcjfic^�gomm_f�jli^o]ncih�qcff�fce_fs�\_�]imnfs)�nb_�ijjilnohcn;$�ni�g[rcgct_�[hs�

\_h_`cnm�\s�ch]l_[mcha�j_l`ilg[h]_�mbiof^�\_�om_^�ch�[ff�][m_m+� E`�nlcjfic^�gomm_fm�j_l`ilg�\_nn_l�

ch�[�j[lnc]of[l�mcn_�nsj_)�nb_h�omcha�nbim_�mcn_m�`il�nb_cl�aliqion�]iof^�sc_f^�mcahc`c][hn�aliqnb�

[^p[hn[a_m�[m�q_ff�[m�nb_�mocn[\cfcns�`il�g[le_ncha�^olcha�nb_�h[nol[f�mj[qhcha�j_lci^+

H[mnfs)� c`�nb_�ch^omnls�\_]ig_m�]iggcnn_^�ni�nb_�c^_[�i`�jli^o]cha�nlcjfic^�gomm_fm�`il�[�

s_[lfs�hc]b_�g[le_n)�nb_h�nb_�chp_mnca[ncih�i`�n_nl[jfic^m�qiof^�\_�om_`of+�P_nl[jfic^m)�g[n_^�

qcnb�^cjfic^m)�jli^o]_�.--"�nlcjfic^m�qcnbion�nb_�om_�i`�]b_gc][fm+�Pbcm�qiof^�^l[g[nc][ffs�

ch]l_[m_�molpcpilmbcj�[m�q_ff)�[m�nb_�_g\lsim�[l_�hin�mo\d_]n_^�ni�nb_�3*@I=L)�qbc]b�][om_m�nb_�

fiq�molpcpilmbcj+�P_nl[jfic^m�][h�\_�]limm_^�qcnb�inb_l�n_nl[jfic^m�ch�il^_l�ni�g[e_�gil_�

n_nl[jfic^m)�mi�[�l_h_q[\f_�\lii^mni]e�]iof^�\_�^_p_fij_^+�Pbcm�cm�[�g_nbi^�]oll_hnfs�mbiqcha�[�

f[la_�^_al__�i`�mo]]_mm�`il�nb_�L[]c`c]�ismn_l)�.SCTTPTUSGC�IKICT'

.'.� GWT�D^cT]cXP[�=\_PRc�^U�GWXb�Da^YTRc�^]�GWT�@^RP[�=]Sdbcah

Pbcm�jlid_]n�b[m�^_gihmnl[n_^�nb[n�nlcjfic^�gomm_fm�][h�\_�l_[^cfs�jli^o]_^�omcha�nb_�

n_mn_^�g_nbi^ifiac_m+�Plcjfic^�gomm_fm�^c^�hin�mbiq�_pc^_h]_�i`�mj[qhcha)�[h^�nb_l_`il_�qiof^
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\_�mocn[\f_�`il�nb_�ch^omnls�ni�g[le_n�^olcha�nb_�h[nol[f�mj[qhcha�j_lci^+�Cliqnb�[^p[hn[a_m�i`�

nlcjfic^m�p_lmom�^cjfic^m�q_l_�mbiqh�ch�nb_�]oll_hn�mno^s)�g[echa�nb_g�_p_h�gil_�[nnl[]ncp_�ni�

nb_�fi][f�ch^omnls+

Eh�il^_l�`il�nb_�ch^omnls�ni�l_[fct_�[hs�jin_hnc[f�\_h_`cnm�ni�nb_�ch^omnls�[m�[�l_mofn�i`�nbcm�

l_m_[l]b)�[�fiha*n_lg�]iggcng_hn�ni�nb_�^_p_fijg_hn�i`�jli^o]ncih�ih�[�]igg_l]c[f�m][f_�gomn�

\_�l_[fct_^+� E`�mo]]_mm`of)�nlcjfic^�gomm_fm�]iof^�\_]ig_�[�mcahc`c][hn�hc]b_�g[le_n�jli^o]n�`il�

nb_�fi][f�ch^omnls)�[^^cha�p[fo_�ni�nb_�ch^omnls)�qbcf_�mnl_hanb_hcha�nb_�g[le_n+
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