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j[h]l_[nc]�h_]limcm�pclom�%DKIQ&�i`�sioha�m[fgihc^�`cmb_m)�O_ffch[�pclom�%OQ&)�ismn_l�

pclom�%JQ&�[h^�]l[\�pclom�ch�nb_�a_hom�)KO=>EG=PELOM$�[h^�?limijbcf[�S�pclom�%?SQ&



ch� nb_� a_hom� -HNIGI>EG=PELOM� %?i\im� _n� [f+)� .662&+� =[m_^� ih� ]lsi*_f_]nlih�

gc]lim]ijc]�mno^c_m�[h^�]igjon_l�cg[a_�jli]_mmcha�`il�D=?Q)�[�gi^_f�i`�nb_�pclcih�

q[m�jlijim_^�]ihmcmncha�i`�[h�ion_l�f[s_l�i`�QK/)�[�g[dil�][jmc^�jifsj_jnc^_)�[h^�

[h�chh_l�f[s_l�i`�QK0)�[�gchil�][jmc^�jifsj_jnc^_�qcnb�[�p_ls�\[mc]�][l\irs�n_lgch[f�

l_acih�`ioh^�ch�[mmi]c[ncih�qcnb�nb_�a_higc]�MI<�gif_]of_m�+� QK1�cm�fi][n_^�[n�nb_�

chh_l�2*`if^�[r_m�%=inn]b_l�_n�[f+)� .664&+� J`�nb_�nqi�l_]iahct_^�m_linsj_m�i`�D=?Q)�

ihfs�m_linsj_�.�mnl[chm�[l_�j[nbia_hc]�[h^�l_jfc][n_�ch�jlifc`_l[ncha�jl_*=�]_ffm�i`�nb_�

\olm[�i`�A[\lc]com�%H|ff_l)� .653&+� Dh^cpc^o[f�m_linsj_�.� mnl[chm�^c``_l�g[le_^fs�ch�

nb_cl� pclof_h]_� %Rchn_l`c_f^� [h^� Ob[]e_l)� .645&+� Ob_� m_linsj_� /� mnl[chm� [l_�

hihj[nbia_hc]�`il�]bc]e_hm� %Dmg[cf�_n�[f+)� .655&�[h^�^i�hin� l_jfc][n_� ch� fsgjbic^�

]_ffm�%Ic_j_l�[h^�Hoff_l)� .663&+

Ob_� j[nbia_h_mcm� i`� D=?Q� cm� jiilfs� oh^_lmnii^+� Nch]_� .652)� [hnca_hc]� p[lc[hn�

mnl[chm�i`�D=?Q�][omcha�g[le_^�cggohimojjl_mmcih�qcnbion�[hs�]fchc][f�mcahm�b[p_�

\__h� cmif[n_^� `lig�p[]]ch[n_^� `fi]em�ih� nb_�?_fg[lp[� j_hchmof[� %c+_+� jilncihm�i`�

?_f[q[l_)�H[lsf[h^�[h^�Qclachc[&� ch�nb_�Phcn_^�Nn[n_m�%C_ch_�_n�[f+)� .66.�8�Nhs^_l)�

.66-&+� Ob_m_�mnl[chm�[l_�^cmnch]n�`lig�nb_�]f[mmc][f�pclof_hn�mnl[chm�[h^�][om_�fiq�

il�hi�giln[fcns� \on�m_p_l_�^[g[a_�ni�nb_� \olm[� i`�A[\lc]com+� Nch]_� .656)� nb_l_�

b[p_� \__h� ion\l_[em� i`�^cm_[m_� ch� \licf_l�[h^� f[s_l�`fi]em� ][om_^� \s� mnl[chm�i`�

D=?Q�l_`_ll_^�ni�[m�p_ls�pclof_hn�%R &�mnl[chm+� Ob_m_�mnl[chm� ch^o]_�m_p_l_�]fchc][f�

mcahm�qcnb�gil_�nb[h�4-"�giln[fcns�[h^�m_p_l_�^[g[a_�i`�nb_�\olm[�i`�A[\lc]com)�

nbsgom)� mjf__h�[h^� \ih_�g[lliq�%Omoe[gini�_n�[f+)� .662&+� Jon\l_[em�qcnb�R



mnl[chm� [l_� [� jli\f_g� i`� aliqcha� cgjiln[h]_� ch� m_p_l[f� ]iohnlc_m� ch]fo^cha� nb_�

I_nb_lf[h^m�%=ir)�.656&)�Bl_[n�=lcn[ch�%>b_nnf__n�[f+)�.656&)�=_facog�%Q[h�^_h�=_la�

_n� [�+)� .66.&)� B_lg[hs� %Jjjfcha� _n�[f+)� .66.&)� Kif[h^� %Hchn[� [h^� ?[hc_f)� .661&)�

Al[h]_�%@hn_ll[^immc�_n�[f+)� .66/&)�E[j[h�%Gch�_n�[f+)� .660&)�O[cq[h� %Om[c�[h^�Go)�

.66/&)� Dml[_f�%Kcn]ipmec�_n�[f+)� .665&)�Hc^^f_�@[mn�[h^�Iilnb_g�[h^�Nionb_g�<`lc][�

%G[mb_l�[h^�Nb[h_)�.661&+� Tioha�\cl^m�qcnb�g[n_g[ffs�̂ _lcp_^�[hnc\i^s�%H?<&�[l_�

cggoh_�ni�ch`_]ncih�qbcf_�[hnc\i^s�f_p_fm�[l_�bcab�\on�\_]ig_�mom]_jnc\f_�qb_h�nb_�

ncn_lm�^lij+� Ciq_p_l)�mig_�i`�nb_�h_qfs�_g_la_^�R �mnl[chm�[jj_[l�ni�\_�][j[\f_�

i`� \l_[echa�nblioab�H?<�[n�[h�_[lfc_l�[a_�[h^�i`�ip_l]igcha�jlin_]ncp_�cggohcns�

ch^o]_^� \s� chn_lg_^c[n_� p[]]ch_� mnl[chm� \on� nb_cl� _hb[h]_^� pclof_h]_� q[m� hin�

[]]igj[hc_^�\s�[fn_l[ncihm�ch�nb_cl�[hnca_hc]cns� %B[o^ls)� .660&+� Obom)� nb_l_� cm�[�

h__^� ni� \_nn_l� oh^_lmn[h^� nb_� gif_]of[l� \[mcm� i`� D=?Q�pclof_h]_� mi� nb[n�\_nn_l�

p[]]ch_m�][h�\_�jli^o]_^�`il�_``_]ncp_�]ihnlif�i`�D=?Q+

-*-*-� O_hWb�@[dec[�LjhkYjkh[�WdZ�Hh]Wd_pWj_ed

D=?Q�a_hig_�]ihmcmnm�i`�nqi�m_ag_hnm�i`�̂ io\f_*mnl[h^_^�MI<�^_mcah[n_^�<�[h^

=+� B_hig_�m_ag_hn�<�%[jjlir+�00--�\j&�]ihn[chm�nqi�ij_h�l_[^cha�`l[g_m�%JMA&7�

[�mg[ff�JMA�jl_]_^cha�[h^�j[lnc[ffs�ip_lf[jjcha�nb_�f[la_l�JMA�_h]i^_m�[� .4�e?[�

jlin_ch�%Fc\_ha_�_n�[f+)� .66-&+�Obcm�jlin_ch)�^_mcah[n_^�QK2)� cm�i`�ohehiqh�`oh]ncih�

[fnbioab� cn�cm�jl_m_hn�ch� D=?Q�ch`_]n_^�]_ffm�%H|h^n�_n�[f+)� .662&+� Ob_�f[la_l�JMA�

_h]i^_m�[�.-6�e?[�jl_]olmil�jifsjlin_ch�%I*QKS*QK1*QK0*>&�%<t[^�_n�[f+)� .6548�

Co^mih�_n�[f+)� .653&�qbc]b� cm�jli]_mm_^�chni�nqi�g[dil�mnlo]nol[f�jlin_chm)�QK/�%1-*�

12� e?[&� [h^�QK0� %0/*01� e?[&� \s�nb_� jon[ncp_�pcl[f� jlin_[m_�QK1� %/5*0-+2� e?[&

/



%<t[^�_n�[f+)� .6558�Co^mih�_n�[f+)� .653&+� QK/�cm�nb_�bimn*jlin_]ncp_�cggohia_h�i`�

D=?Q� [h^� ]ihn[chm� nb_� g[dil�[hnca_hc]�mcn_� l_mjihmc\f_� `il�_fc]cncha� h_onl[fctcha�

[hnc\i^c_m� %A[b_s�_n�[f+)� .656&+� Himn�[gchi�[]c^� %[[&� ]b[ha_m�ch�QK/�\_nq__h�

D=?Q�mnl[chm� [l_� fi][n_^� ch� [� p[lc[\f_�^ig[ch� \_nq__h� [[� jimcncihm� /-3� ni� 02-�

l_jl_m_hncha�[�g[dil�]ih`ilg[ncih[f�^ig[ch�%<t[^�_n�[f+)� .654&+

QK0� ]ihn[chm� nb_� alioj*mj_]c`c]� [hnca_hm� %=_]bn� _n� [f+)� .655&� [h^� [� gchil�

h_onl[fctcha�_jcnij_�%H[b[l^ce[�[h^�=_]bn)� .6628�E[a[^cmb�[h^�<t[^)� .66.&+� Ob_�

>*n_lgch[f�l_acih�i`�QK0�b[m�[fmi�\__h�cgjfc][n_^�ch�_cnb_l�j[]e[acha�il�mn[\cfctcha�

nb_� MI<�a_hig_�qcnbch� nb_� chn_lcil�i`�nb_�][jmc^� %A[b_s�_n�[f+)� .656&+� ?_f_ncih�

_rjl_mmcih�mno^c_m�i`�]?I<�̀ l[ag_hnm�i`�m_ag_hn�<�i`�--/*40*D=?Q�moaa_mn�QK1�

ni� \_�nb_�pcl[f� jlin_[m_� chpifp_^� ch�nb_�jli]_mmcha�i`�nb_�jl_]olmil�jifsjlin_ch�ni�

QKS)� QK0�[h^�QK1� %E[a[^cmb�_n�[f+)� .6558� <t[^�_n�[f+)� .655&+� @p_h� nbioab� nb_�

[]ncp_�mcn_�i`�nb_�pcl[f�jlin_[m_�b[m�hin�\__h�_mn[\fcmb_^)�jifsjlin_ch�l_mc^o_m�Ccm�

[n�jimcncih�213)�<mj�[n�256�[h^�N_l�[n�32/�[l_�moaa_mn_^�ni�`ilg�nb_�][n[fsnc]�nlc[^�

i`�[� m_lch_� jlin_[m_� %=liqh� [h^� Nechh_l)� .663&+� M_]_hn�qile�\s�N[h]b_t�[h^�

Mi^lc_ao_t�%.666&�omcha�[�m_lc_m�i`�jf[mgc^m�_h]i^cha�jifsjlin_chm�]ihmcmncha�i`�

_cnb_l�^_f_ncihm�il�mchaf_�[gchi�[]c^�mo\mncnoncihm�b[m�^_gihmnl[n_^�nb_�_rcmn_h]_�

i`�nqi�g[dil�mcn_m)�Gsm*<f[*<f[�%[[�l_mc^o_m�2..*2.0&�[h^�H_n*<f[*<f[�%[[�l_mc^o_m�

421*423&� nb[n� [l_� chpifp_^� ch� nb_� jli]_mmcha� i`� nb_� QKS*QK1� [h^� QK1*QK0�

jl_]olmilm�l_mj_]ncp_fs+



<�jl_]olmil*jli^o]n�l_f[ncihmbcj�b[m�\__h�moaa_mn_^� ch�nb_�\cimshnb_mcm�i `�QK/)�

QK0�[h^�QK1�jifsj_jnc^_m+� <�nqi*mn_j�]f_[p[a_�b[m�\__h�^_m]lc\_^� ch�qbc]b�[�

jifsj_jnc^_�i`�NJF?[�]iof^�\_�jofm_�]b[m_^�ni�`ilg�16�F?[�%QKS&)�nb_�jl_]olmil�

i`�QK/� %1-� F?[&� %H|ff_l� [h^� =_]bn� .65/&+� Nch]_� QK/� ^i_m� hin� []]ogof[n_�

chnl[]_ffof[lfs)�jimn*nl[hmf[ncih[f�gi^c`c][ncih�i`�nb_�2-�F?[�jifsj_jnc^_� chni�nb_�1-�

F?[� %QK/&� g[s�i]]ol�^olcha� pclom� g[nol[ncih� [h^� [mm_g\fs� %H|ff_l�[h^� =_]bn�

.65/&+� Ncgcf[lfs)�[�22�F?[�ni�3-�F?[�jifsj_jnc^_�cm�moaa_mn_^�ni�\_�nb_�jl_]olmil�

`il�QK0�[h^�QK1�%<t[^�_n�[f+)� .6548�Co^mih�_n�[f+)� .653&+� M_]_hn�mno^c_m�ih� D=?Q�

jifsjlin_ch� jli]_mmcha� omcha� nb_� _rjl_mmcih� i`� m_ag_hn� <� ]?I<� ch� l[\\cn�

l_nc]ofi]sn_�fsm[n_m�EH�PENLI�[h^� ch� Nch^\cm�pclom�l_]ig\ch[hn*ch`_]n_^�]_ff�]ofnol_m�

^_n_]n_^�QKS)�QK0�[h^�QK1�\on�hin�QK/)� ch^c][ncha�nb[n�QKS�g[nol[ncih�ni�QK/�

^i_m� hin� chpifp_� ]_ffof[l�jlin_[m_m� %Fc\_ha_�_n�[f+)� .664&+� Hil_ip_l)� pclom*fce_�

j[lnc]f_m�q_l_�`ilg_^�qb_h�`off*f_hanb�m_ag_hn�<�]?I<�_h]i^cha�nb_�jifsjlin_ch�

jl_]olmil�q[m�_rjl_mm_^� ch�l_]ig\ch[hn�\[]ofipclom�ch`_]n_^�chm_]n�]_ffm+� Ii�QK/�

q[m�^_n_]n_^� ch� fsm[n_m�i`�ch`_]n_^�chm_]n�]_ffm�ch^c][ncha�nb[n�QK/�g[nol[ncih� cm�hin�

h_]_mm[ls�`il�][jmc^�[mm_g\fs�%Fc\_ha_�_n�[f+)� .666&+

Ob_�mg[ff_l�a_hig_�m_ag_hn�=�%[jjlir+�/5/-�\j&�_h]i^_m�[�mchaf_�jlin_ch� %QK.&�

i`�6-� e?[� %Hila[h� _n�[f+)� .655&+� Dn� cm� [�gchil�]igjih_hn�i`�nb_�pclcih� [h^� b[m�

m_ko_h]_�mcgcf[lcns�qcnb�ehiqh�MI<*^_j_h^_hn�MI<�jifsg_l[m_�i`�inb_l�^mMI<�

[h^�jimcncp_�mchaf_*mnl[h^_^�%mm&�MI<�pclom_m�%?oh][h�_n�[f+)� .66.&+� QK.� i`�D=?Q�

b[m�hi�ao[hsfsf*nl[hm`_l[m_�[]ncpcns+� Dn�][hhin�nl[hm`_l�nb_�l[^cif[\_f_^�BHK�ni�[h�

[]]_jnil�gif_]of_�mo]b�[m�BOK�%Fc\_ha_�[h^�?b[g[)� .664&�ch^c][ncha�nb[n�cn�cm�hin

1



[�][jjcha�_htsg_+� QK.�[fmi�_rcmnm�ch�nb_�pclcihm�[m�[�a_hig_*fche_^�jlin_ch�%QKa&�

%H|ff_l�[h^�Icnm]be_)� .654&�[h^�[m�[�`l__�`ilg�i`�6-�e?[�jifsj_jnc^_�[nn[]b_^�ni�

mbiln�mnl_n]b_m�i`�pcl[f�MI<�m_ko_h]_m�%Fc\_ha_�[h^�?b[g[)� .6648�H[as[l�_n�[f+)�

.665&+

-*-*.� <eZ_d]�L[gk[dY[i�e\�B;=O

Ob_�ho]f_inc^_�m_ko_h]_m�i`�m_ag_hn�<�i`�m_p_l[f�m_linsj_�.� mnl[chm�%=liqh�[h^�

Nechh_l8� .6638� Q[eb[lc[�_n�[f+)� .6618� Fc\_ha_�_n�[f+)� .66-8� =[sfcmm�_n�[f+)� .66-8�

Co^mih�_n�[f+)� .653&�[h^� m_linsj_�/� D=?Q�mnl[chm)�JC� %Fc\_ha_�_n�[f+)� .66.&�[h^�

/0,5/�%=_lhmn_ch)� .660&)�[h^�m_ag_hn�=�i`�m_linsj_�.� mnl[ch�--/*40�%Hila[h�_n�[f+)

.655&� [h^�m_linsj_�/�mnl[chm�JC�%Fc\_ha_�_n�[f+)� .663&�[h^�/0,5/�%=_lhmn_ch)� .660&�

b[p_� \__h� l_jiln_^+� =_nq__h� nb_� j[nbia_hc]� m_linsj_� .� [h^� hihj[nbia_hc]�

m_linsj_�/�mnl[chm�nb[n�b[p_�\__h�m_ko_h]_^�`il�nb_�]i^cha� l_acih�i`�m_ag_hn�=)�

nb_l_�_rcmnm�bcab�^_al__m�i`�ho]f_inc^_�%56"&�[h^�[gchi�[]c^�%60*65"&�m_ko_h]_�

c^_hncnc_m� %=liqh� [h^� Nechh_l)� .663&+� Ob_� MI<� ^_j_h^_hn*MI<� jifsg_l[m_�

%M^Mj&�]ihm_hmom�m_ko_h]_�ginc`m�.*5�%=lo_hh)�.66.&�[l_�]ihm_lp_^�ch�\inb�D=?Q�

m_linsj_m+� Dh� m_ag_hn�<)� fiq_l� ho]f_inc^_� %50"*51"&� [h^� [gchi� []c^� %6-"&�

m_ko_h]_� c^_hncnc_m� [l_� hin_^� ch� nb_� ]i^cha� l_acihm� \_nq__h� m_linsj_� .� [h^� /�

mnl[chm� %Fc\_ha_� _n� [f+).66.&+� Ob_� fiq_l�m_ko_h]_� c^_hncnc_m� ch� m_ag_hn�<�[l_�

g[chfs�[nnlc\on_^�ni�nb_�bsj_lp[lc[\f_�l_acih�]ill_mjih^cha�ni�nb_�m_linsj_*mj_]c`c]�

_jcnij_%m&�ch�nb_�mnlo]nol[f�jlin_ch�QK/�%Fc\_ha_�_n�[f+)� .66-8� =[sfcmm�_n�[f+)� .66-8�

Fc\_ha_�_n�[f+)� .66.&+



-*-*/� GedYeZ_d]�L[gk[dY[i�e\�B;=O

>igjf_n_�2$�[h^�0$�n_gh$h[��hih]i^cha�m_ko_h]_m�i`�m_ag_hnm�<�[h^�=�i`�Iilnb�

<g_lc][h� %NF.1-[)� DI)�JC&�[h^� @olij_[h� mnl[chm� %/0,5/)� K/)� >o*.)� >o*.H&� i`�

D=?Q�b[p_�\__h�l_jiln_^�%Fc\_ha_�_n�[f+)� .6638�H|h^n�[h^�H|ff_l)� .662&+� Ob_�2$�

n_lgch[f�m_ko_h]_m�ch�\inb�a_hig_�m_ag_hnm�]ihmcmn�i`�[�0/*ho]f_inc^_�]ihm_hmom�

m_ko_h]_�BB<�P%<,B&>�B<P�%>,B&BB�P>P�B<<�>>%>,P&�>%B,P&B%B,*&<�BPJ�

<>� +� Ob_l_�[l_�mbiln�]ihm_hmom�m_ko_h]_�ginc`m�[n�nb_�0$�hih]i^cha�l_acih�qbc]b�

[l_�bigifiaiom�\_nq__h�nb_�a_hig_�m_ag_hnm�<�[h^�=�i`�Iilnb�<g_lc][h�[h^�

@olij_[h�mnl[chm�i`�D=?Q+� Ob_�f[mn�2�ho]f_inc^_m�[n�nb_�0$�_h^�i`�nb_�jfom�mnl[h^m�

i`�a_hig_�m_ag_hnm�<�[h^�=�i`�Iilnb�<g_lc][h�mnl[chm�i`�D=?Q�[l_�[fmi�mcgcf[l�

qcnb�[�]ihm_lp_^�j_hn[g_l� *B>BBP�%Fc\_ha_�_n�[f+)� .663&+

<n�nb_�2$�[h^�0$�_h^m� ch�\inb�a_hig_�m_ag_hnm�i`�D=?Q)�nb_l_�[l_�^cl_]n�n_lgch[f�

[h^� chp_ln_^� l_j_[nm� nb[n� [l_� fce_fs� ni� ]ihn[ch� cgjiln[hn� mcah[fm� `il� l_jfc][ncih)�

nl[hm]lcjncih�[h^�j[]e[acha�%Fc\_ha_�_n�[f+)� .663&�%Aca+.&+� Dh�[^^cncih�nb_�chp_ln_^�

[^d[]_hn�l_j_[nm�[n�nb_�0$�n_lgchom�ih�m_ag_hn�<�[h^�2$�n_lgchom�ih�m_ag_hn�=�

b[p_� nb_� jin_hnc[f� ni� `ilg� mn_g� [h^� fiij� m_]ih^[ls� mnlo]nol_m� %Fc\_ha_� _n� [f+)

.663&+� Dh� m_ag_hn�<�i`�D=?Q)� nb_l_� [l_� ^c``_l_h]_m�\_nq__h� m_linsj_� .� [h^� /�

mnl[chm� ch� nb_�jl_^c]n_^� m_]ih^[ls�mnlo]nol_m� `ilg_^� \s�nb_�2$� hih]i^cha� l_acih�

jl_]_^cha�nb_�QK2�a_h_�%Aca+�/&8�nb_m_�mnlo]nol_m�b[p_�\__h�jl_^c]n_^�ni�b[p_�[�

lif_� Dh� pcl[f� l_jfc][ncih)� ch� ^_n_lgchcha� bimn� ]_ff*nsj_� mj_]c`c]cns� [h^� jimmc\fs�
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[h^� \s� hcnlc]� irc^_� jli^o]_^� \s�[]ncp[n_^� mjf_hc]�g[]lijb[a_m� %Nb[lg[� _n�[f+)�

.661&+� Ob_l_�q[m�[fmi�_hb[h]_^�_rjl_mmcih�i`�m_p_l[f�inb_l�]sniech_�a_h_m� ch�

mjf_hc]� g[]lijb[a_m� mo]b� [m� chn_l`_lih� %DAI*[&� [h^� ]bc]e_h� gs_figihi]snc]�

aliqnb� `[]nil� %]HBA&� %Fcg� _n�[f+)� .665&+� Ob_� >?0(� ]_ffm� ]igjlcmcha� jlcg[lcfs�

O>M/� %[K� cminsj_&� l_]_jnilm� j_lmcmn_^� ch� nb_� \olm[� i`�]bc]e_hm� ch`_]n_^� qcnb� [�

pclof_hn� mnl[ch� i`� D=?Q� _p_h� qb_h� faH(� ]_ffm� [h^� D=?Q� [hnca_h*jimcncp_� ]_ffm�

^cm[jj_[l_^� %O[hcgol[�[h^�Nb[lg[)� .664&+

0H�PENLI�mno^c_m�omcha� D=?Q�ch`_]n_^�]bc]e_h�j_lcjb_l[f� fsgjbi]sn_m�^_gihmnl[n_^�

`_[nol_m� nsjc][f� i`� [jijnimcm� %Jd_^[� _n� [f+)� .6648� Ob[g� [h^� Hiih)� .6638�

Q[m]ih]_fim�[h^�G[g)� .661&�moaa_mncha�nb[n�D=?Q)� ch�[^^cncih�ni�][omcha�h_]limcm)�

][h� ch^o]_�[jijnimcm�ch�[pc[h�fsgjbi]sn_m+� Dh^__^)�nb_l_�q[m�^_jf_ncih�i`�]ilnc][f�

nbsgi]sn_m�^o_�ni�[jijnimcm�`iffiqcha� ch`_]ncih�qcnb�[�bcabfs�pclof_hn�mnl[ch�i`�D=?Q
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%CKN*/&�%Dhio_�_n�[f+)� .661&+� QK/)� nb_�g[dil�[hnca_hc]�jlin_ch�i`�D=?Q�[jj_[l_^�

ni�]ihnlc\on_�ni�[jijnimcm�%A_lh[h^_t*<lc[m�_n�[f+)� .664&+� Klial[gg_^�]_ff�^_[nb�

_hmo_^�`iffiqcha�nl[hm`_]ncih�i`�[�p[lc_ns�i`�g[gg[fc[h�]_ff�]ofnol_m�qcnb�p[]]chc[�

pclom� l_]ig\ch[hnm�_rjl_mmcha�QK/�i`�D=?Q+� QK/�_rjl_mmcih� l_mofn_^� ch� mnliha�

chbc\cncih�i`�nin[f�jlin_ch�mshnb_mcm�ch�nb_m_�]_ffm�[h^�nbcm�_``_]n�q[m�[\lia[n_^�\s�

]i_rjl_mmcih�i`�nb_� jlini*ih]ia_h_�\]f*/+� Ob_m_� l_mofnm� ch^c][n_�nb_�\ih[� `c^_�

[jijninc]�ch^o]cha�][j[\cfcnc_m�i`�QK/�[h^� cnm�chpifp_g_hn�ch�[jijninc]�j[nbq[s�ch�

[�mn_j�ojmnl_[g�i`�=]f*/�%A_g[h^_t*<lc[m�_n�[f+)� .664&+

Ob_�_r[]n�g_]b[hcmgm�i`�]_ffof[l�[jijnimcm�i\m_lp_^� ch� D=?Q�ch`_]n_^�]_ffm�b[p_�

hin�\__h�`offs�_fo]c^[n_^+� Ob_l_� cm�[�^_jf_ncih� i`�jlifc`_l[ncha�\olm[f� fsgjbi]sn_�

jijof[ncih� ch� ]bc]e_hm� ch`_]n_^� qcnb� D=?Q�[h^� [h� ch]l_[m_� ch� nb_� jlijilncih� i`�

[jijninc]�fsgjbi]sn_m+� Dn�b[m�\__h�moaa_mn_^�nb[n�D=?Q�ch`_]ncih�ch^o]_m�[�]b[ha_�

`lig�fsgjbi]sn_�jlifc`_l[ncih�ni�[jijnimcm� %Jd_^[�_n�[f+)� .664&+� M_]_hn�qile�b[m�

mbiqh�nb[n�D=?Q�][h�[fmi�ch^o]_�[jijnimcm� ch�b_n_lijbcfm�[h^�g[]lijb[a_m�qcnb�

_hmocha� cggohimojjl_mmcih� ch� nb_� [``_]n_^� ]bc]e_hm� %G[g)� .6648� .665&+�

Hil_ip_l)� ch`_]ncih� i`� ]bc]e_h� >@A� ]_ffm� qcnb� >o*.� mnl[ch� i`� D=?Q� l_mofn_^� ch�

g[le_^�]b[ha_m�ch�jin[mmcog�ionq[l^�]oll_hn�jlij_lnc_m�nb[n�q_l_�ch^_j_h^_hn�i`�

pclom� l_jfc][ncih� [h^� jl_mog[\fs� ^o_� ni� pclom� [nn[]bg_hn� [h^,il� g_g\l[h_�

j_h_nl[ncih+� Dn�b[m�\__h�moaa_mn_^�nb[n�nb_�l_^o]ncih�ch�jin[mmcog�]b[hh_f�[]ncpcns�

]iof^�\_�[�g_]b[hcmg�oncfct_^�\s� D=?Q�ch� ch`_]n_^�>@A�]_ffm�ni�^_f[s�nb_�ihm_n�i`�

[h�[jijninc]�jli]_mm�[h^�nb_l_\s�jlifihacha�nb_�pc[\cfcns�i`�nb_�]_ff�`il�jli^o]ncih�

i`�g[rcgog�hog\_l�i`�pclcihm�%M_jj�_n�[f+)� .665&+
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>bc]e_hm�ch`_]n_^�qcnb�mig_�i`�nb_�R �D=?Q�mnl[chm�`lig�E[j[h�^_p_fij_^�hin�ihfs�

\olm[f�f_mcihm�\on�[fmi�nbsgc]�[h^�\ih_�g[lliq�f_mcihm�%Gch�_n�[f+)� .660&+� Ccab�pclom�

ncnl_m�q_l_�^_n_]n_^�hin�ihfs�ch�nb_�\olm[�i`�A[\lc]com)�\on�[fmi�ch�nb_�nbsgom)�mjf__h�

[h^� \ih_�g[lliq�moaa_mncha�nb[n�nb_m_�ila[hm�g[s�[fmi�\_�chpifp_^� ch�_``c]c_hn�

l_jfc][ncih�i`�R �D=?Q�ch�mom]_jnc\f_�]bc]e_hm�%Omoe[gini�_n�[f+)� .662&+� Dh`_]ncih�

i`�nbl__*q__e*if^�]bc]e_hm�qcnb�[�gon[hn�l_]ig\ch[hn�pclom�^_lcp_^�`lig�[�j[l_hn[f�

[nn_ho[n_^�p[]]ch_�mnl[ch�i`�D=?Q*?45)� ch�qbc]b�nb_�chcnc[ncih�]i^ih�i`�QK2�a_h_�

q[m�]b[ha_^�ni�[�mnij�]i^ih�`[cf_^�ni�jli^o]_�[hs�j[nbifiac][f� f_mcihm�il�]fchc][f�

mcahm� i`� ^cm_[m_� [h^� ^_gihmnl[n_^� ihfs� [� mfcabn� ^_f[s� ch� l_jfc][ncih� EH� PEPI�

moaa_mncha�nb[n�QKN�jf[sm�[�lif_�ch�pcl[f�j[nbia_h_mcm�%T[i�_n�[f+)� .665&+

-*.*.� <edjheb�e\�B;=O

Dh� nb_� j[mn)� [� ]ig\ch[ncih� i`� fcp_� [h^� ch[]ncp[n_^� p[]]ch_m� om_^� ch� nb_� j[l_hn�

\l__^_l�̀ fi]em�q[m�mo``c]c_hn�ni�ch^o]_�bcab�f_p_fm�i`�g[n_lh[f�[hnc\i^s�ch�nb_�\licf_l�

jlia_hs�nb[n�jl_p_hn_^�_[lfs�ch`_]ncihm�[h^� cggohimojjl_mmcih+� Ciq_p_l)�gimn�

Dhn_lg_^c[n_� p[]]ch_� mnl[chm� ^_mjcn_� nb_cl� bcab� cggohia_h_]cns� [h^� l_^o]_^�

_``c]c_h]s�ni�][om_�\olm[f�^[g[a_�[l_� ch[^_ko[n_�ch�jlipc^cha� jlin_]ncih�[a[chmn�

R �D=?Q+� Nig_�i`�nb_�f_mm�[nn_ho[n_^�p[]]ch_�mnl[chm�il�mi�][ff_^� bin$�mnl[chm�qcnb�

[]]_jn[\f_�l_^o]ncih�i`�giln[fcns�b[p_�\__h�_p[fo[n_^�\s�^_n_lgchcha�nb_�ijncgog�

[a_�`il�p[]]ch[ncih�omcha�[�`ilgof[�qbc]b�jl_^c]nm�nb_�^_]fch_�ch�g[n_lh[f�[hnc\i^s�

%Fiq_hbip[h�[h^�p[h�?_h�=im)�.660&+� <�hip_f�]igjf_r� D=?Q�p[]]ch_�]ihn[chcha�

[� gcrnol_�i`�D=?Q�qcnb�pcl[f�[hnc\i^c_m� %\olm[f�^cm_[m_�[hnc\i^s8� =?<&� b[m�\__h
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mbiqh� ni� \_�m[`_�[h^�[^_ko[n_�`il�jlin_]ncih� i`�]bc]em� `iffiqcha� mo\]on[h_iom�

[^gchcmnl[ncih�%Rbcn`cff�_n�[f+)� .662&+

Rcnb�nb_�ch]l_[m_�ch�ehiqf_^a_�i`�nb_�gif_]of[l�mnlo]nol_�[h^�cggohifias�i`�D=?Q)�

\_nn_l� [nn_ho[n_^� [h^� a_h_nc][ffs� _hach__l_^� p[]]ch_m� [l_� ]ihncho[ffs� \_cha�

^_p_fij_^+� Nnlo]nol[f� jlin_ch� a_h_m� i`� D=?Q�b[p_�\__h� _rjl_mm_^� ch� `iqfjir)�

nole_s�b_lj_mpclom�[h^�\[]ofipclom*p_]nil�msmn_gm+� QK/�`lig�[�pclof_hn�D=?Q�mnl[ch�

2/,4-�_rjl_mm_^�[m�[�%0*a[f[]nimc^[m_�`omcih�jlin_ch�ch�[�l_]ig\ch[hn�`iqfjir�pclom�

%AKQ&)�`jf=?�.)�jlipc^_^�jlin_]ncih�[a[chmn�giln[fcns)�\on�hin�[a[chmn�̂ [g[a_�ni�nb_�

\olm[�i`�A[\lc]com�%=[sfcmm�_n�[f+)�.66.&+� M_]ig\ch[hn�AKQ*QK/�]ihn[chcha�nb_�QK/�

]i^cha� l_acih� oh^_l� nb_� ]ihnlif� i`� nb_� `iqfjir� _[lfs,f[n_� jligin_l� jlipc^_^� [�

]ihmc^_l[\f_�f_p_f�i`�jlin_]ncih�qb_h�]b[ff_ha_^�qcnb�D=?Q�mnl[ch�--/*40)�[fnbioab�

nb_� f_p_f�q[m� fiq_l�nb[h�nb_�jlin_]ncih�jlipc^_^�\s�[h�icf�[^dop[hn_^� ch[]ncp[n_^�

qbif_� D=?Q�p[]]ch_�%C_ch_�[h^�=isf_)� .660&+

=[]ofipclom*_rjl_mm_^�D=?Q�[hnca_hm�[l_�mnlo]nol[ffs�mcgcf[l�ni�h[ncp_�pclom�j[lnc]f_m�

[h^�[mm_g\f_�ni�`ilg�pclom�fce_�j[lnc]f_m�%QGKm&�nb[n�[l_�bcabfs�cggohia_hc]�[h^�

_fc]cn� pclom*h_onl[fctcha� [hnc\i^c_m� nb[n� ]ih`_l� []ncp_� [h^� j[mmcp_� jlin_]ncih�

%Q[eb[lc[)� .664&+� <�]bcg_lc]�]?I<�]fih_�i`�nb_� f[la_�m_ag_hn�<�i`�[h�[hnca_hc]�

p[lc[hn�mnl[ch�BGN)�_h]i^cha�QK0)�QK1�[h^�nb_�QK/�qcnb�nb_�ch]iljil[n_^�]f[mmc]�

536�h_onl[fct[ncih�_jcnij_�q[m�_rjl_mm_^� ch�[�l_]ig\ch[hn�\[]ofipclom�%Nhs^_l�_n�

[f+)� .661&+� Rb_h� om_^� [m� [� p[]]ch_)� nb_� [\ip_� l_]ig\ch[hn� ]fih_� ]ih`_ll_^�

jlin_]ncih� ch�NKA�]bc]em�[a[chmn�pclof_hn�]b[ff_ha_�qcnb�nb_�]f[mmc][f� DH�[h^�NO>
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mnl[chm�[h^�nb_�[hnca_hc]�p[lc[hn�mnl[chm�@,?@G�[h^�BGN�%Q[eb[lc[�_n�[f+)� .661&+� Dh�

[hinb_l� mno^s)� nb_� QK/� [h^� QK/*QK1*QK0� \[]ofipclom� l_]ig\ch[hnm� jlipc^_^�

j[lnc[f�jlin_]ncih�%hi�]fchc][f�^cm_[m_�[h^�^_[nb&� ch� NKA�]bc]e_hm�[a[chmn�]b[ff_ha_�

qcnb�NO>�D=?Q�\on�hin�[a[chmn�\olm[f�^[g[a_+� Ncgcf[lfs)�qb_h�]b[ff_ha_^�qcnb�nb_�

p[lc[hn�H?�D=?Q)�h_cnb_l�i`�nb_m_�l_]ig\ch[hnm�]ih`_ll_^�jlin_]ncih�[a[chmn�\olm[f�

^[g[a_�%?s\cha�[h^�E[]eqii^)� .665&+

M_]_hnfs)� p[]]ch[ncih� qcnb� nole_s� b_lj_mpclom� %CQO&� p_]nil�qcnb� nb_� QK/� a_h_�

chm_ln_^� [n�nb_� fi]om�i `�af� a_h_�oh^_l�nb_�]ihnlif�i`�nb_� bog[h�]snig_a[fipclom�

cgg_^c[n_,_[lfs�jligin_l�jlipc^_^�aii^�jlin_]ncih�ch�ih_*^[s*if^�]bc]e_hm�[a[chmn�

giln[fcns�[h^�\olm[f�^[g[a_�[`n_l�D=?Q�]b[ff_ha_�%?[ln_cf�_n�[f+)� .662&+� Hil_ip_l)�

CQO� cm� hihj[nbia_hc]� ni� ]bc]e_hm� [h^� nb_� j_lmcmn_hn� ch`_]ncih� ch� ]bc]e_hm�

mo\m_ko_hn�ni�p[]]ch[ncih�_h[\f_m�jl_m_hn[ncih�i`�nb_�`il_cah�[hnca_hm�ip_l�[�fiha�

j_lci^�i`�ncg_+

B_h_nc][ffs� _hach__l_^� l_]ig\ch[hn� D=?Q� p[]]ch_� p_]nilm� i``_l� [h� [fn_lh[ncp_�

[jjli[]b�[m�][h^c^[n_�p[]]ch_m�mo\m_ko_hn�ni�nb_�a_h_l[ncih�i`�ch`_]nciom� D=?Q�

`lig�]fih_^�?I<� %Hoh^n�[h^�Q[eb[lc[)� .663&+� Dn�cm�hiq�jimmc\f_�ni�^_n_lgch_�nb_�

ho]f_inc^_�l_mc^o_m�il�pcl[f�jlin_ch�^ig[chm�l_mjihmc\f_�`il�[nn_ho[ncih�i`�pclof_h]_�

[h^� ni�]ihmnlo]n�bcabfs�cggohia_hc]�[nn_ho[n_^�p[]]ch_�mnl[chm�i`�D=?Q+
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-*/� :dj_][d_Y�WdZ�O_hkb[dY[�<^WhWYj[h_ij_Yi

Nch]_� .652)� [hnca_hc]�^lc`n� ch� `c_f^� D=?Q�jijof[ncihm� b[m� \__h� l_]iahct_^� ch� nb_�

Phcn_^� Nn[n_m�qcnb� nb_� cmif[ncih� i`�m_p_l[f� m_linsj_� .� mnl[chm� `lig� nb_� \olm[� i`�

A[\lc]com�i`�\cl^m�jlij_lfs�p[]]ch[n_^�qcnb�gcf^)� fcp_�D=?�p[]]ch_�%Mim_h\_la_l�[h^�

>fio^)� .653&+� Ob_m_�pclom�cmif[n_m�q_l_�h[g_^�p[lc[hn�pclom_m�mch]_�nb_s�ch`_]n_^�

\licf_l�]bc]e_hm�qcnb�l_f[ncp_fs�bcab�f_p_fm�i`�g[n_g[f�[hnc\i^c_m�%=ir)� .656&+� Ob_s�

q_l_�[hnca_hc][ffs�^c``_l_hn�̀ lig�nb_�]f[mmc][f�mnl[chm�cmif[n_^�\_`il_�.652�[h^�q_l_�

bcabfs� cggohimojjl_mmcp_)� ][omcha� l[jc^� \olm[f� [nlijbs� qcnbion� msgjnigm� i`�

]fchc][f�^cm_[m_+� Ciq_p_l)� nb_�h_qfs�_g_la_^�p_ls�pclof_hn�mnl[chm� %R &�i`�D=?Q�

`lig�^c``_l_hn�j[lnm�i`�@olij_�[h^�<mc[�^i�hin�mbiq�[hs�^c``_l_h]_m� ch�[hnca_hc]cns�

`lig�nb_�]f[mmc][f�pclof_hn�mnl[chm�%=liqh�_n�[f+)� .661&�[h^�nb_�oh^_lfscha�gif_]of[l�

g_]b[hcmgm�`il�nb_cl�pclof_h]_�p[lc[ncihm�h__^�]f[lc`c][ncih+

Nch]_� [ff� ehiqh� m_linsj_� /� mnl[chm� i`� D=?Q�[l_� h[nol[ffs� [pclof_hn� `il�]bc]e_hm�

%Dmg[cf�_n�[f+)� .655&)�]ihmc^_l[\f_�ehiqf_^a_�i`�nb_�gif_]of[l�\[mcm�`il�[hnca_hc]cns�

[h^�pclof_h]_�b[m�[]]ogof[n_^�`lig�c^_hnc`scha�m_ko_h]_�^c``_l_h]_m�\_nq__h�nb_�

h[nol[ffs�[pclof_hn�m_linsj_�/�mnl[chm�[h^�nb_�pclof_hn�m_linsj_�.� mnl[chm�%Fc\_ha_�_n�

[f++� .66.&+� Kl_pciomfs)� nb_�g[dilcns�i`�_``ilnm� `i]om_^�ih� nb_�QK/� ]i^cha� l_acih�

l_mjihmc\f_�`il�ch^o]cha�pclom�h_onl[fctcha�%QI&�[hnc\i^c_m�%A[b_s�_n�[f+)� .656&+� Ob_�

al_[n_mn� [giohn� i`�[gchi� []c^� m_ko_h]_� p[lc[ncihm� ch� QK/� [giha� nb_� p[lciom�

mnl[chm�i`�D=?Q�cm�\_nq__h�[gchi�[]c^�l_mc^o_m�/-3�[h^�02-�%Fc\_ha_�_n�[f+)� .66-8�

=[sfcmm�_n�[f+).66-&+� Obcm� bsj_lp[lc[\f_� l_acih�]ihmcmncha� i`�.2.*.2/�[gchi�[]c^�

l_mc^o_m� _h]i^_m� nb_� ]ih`ilg[ncih[f� _jcnij_� l_]iahct_^� \s� QI� gihi]fih[f

. ,



[hnc\i^s�%g<\&� .4,5/�%<t[^�_n�[f+)� .654&+� Oqi�msgg_nlc][ffs�mj[]_^�bs^lijbcfc]�

l_acihm� %[gchi� []c^� l_mc^o_m� /./*//1� [h^� 0.1*0/1&� [l_� l_]iahct_^� ch� nbcm�

bsj_lp[lc[\f_� l_acih� %N]bhfntf_l�_n�[f+)� .660&+� Ob_m_�bs^lijbcfc]� l_acihm�[h^�nb_�

chn_lh[f�m_ko_h]_m�i`�QK/�[l_�hin�]ihm_lp_^�\_nq__h�nb_�j[nbia_hc]�m_linsj_�.�

[h^�hihj[nbia_hc]�m_linsj_�/�mnl[chm+� Ob_�`clmn�bs^lijbcfc]�l_acih� cm�mj_]of[n_^�ni�

\_�l_mjihmc\f_�`il�mn[\cfctcha�nb_�]ih`ilg[ncih�_jcnij_�[h^�nb_�m_]ih^�bs^lijbcfc]�

l_acih�`il�l_]iahcncih�\s�QI�g<\�.4,5/�%C_ch_�_n�[f+)� .66.&+

Dh� p[lc[hn�pclom_m�mo]b� [m�Q[lc[hn�@)� nb_�[gchi� []c^� mo\mncnoncihm� ch� nb_�m_]ih^�

bs^lijbcfc]�l_acih�[jj_[l_^�ni�_h[\f_�p[lc[hn�pclom_m�ni�_m][j_�QI�\s�[hnc\i^c_m�

ch^o]_^� \s�p[]]ch[ncih�qcnb� [� ]f[mmc][f� nsj_� .� p[]]ch_� %C_ch_�_n�[f+)� .66.&+� Ncr�

[gchi�[]c^�]b[ha_m�q_l_�c^_hnc`c_^�qcnbch�nb_�p[lc[\f_�^ig[ch�i`�QK/�i`�Q[lc[hn�<�

pclom�qb_h�]igj[l_^�ni�nb_�]ihm_hmom�m_ko_h]_�i`�̀ cp_�inb_l�D=?Q�cmif[n_m�%C_ch_�

_n� [f+)� .66.&+� Dh� Q[lc[hnm� ?N0/3)� @,?@G�[h^� BGN� ihfs� ih_� il�nqi� [gchi� []c^�

_r]b[ha_m�q_l_�hin_^� ch�_[]b�i`�nb_�nqi�bs^lijbcfc]�l_acihm�%C_ch_�_n�[f+)� .66.8�

G[h[� _n�[f+)� .66/8� Q[eb[lc[� _n�[f+)� .661&� [h^� [ff� nb_m_� mnl[chm� b[^� [�Bch� * ) � Gsm�

mo\mncnoncih�[n�jimcncih�/16+

>igj[lcmih�ch�nb_�QK/�l_acih�i`�[�]f[mmc][f�m_linsj_�.� pclof_hn�mnl[ch�2/,4-�%0-"*�

2-"�giln[fcns&�[h^�[h�[nn_ho[n_^�p[]]ch_�mnl[ch�K=B65�`lig�nb_�m[g_�a_ial[jbc]�

l_acih�l_p_[f_^�`cp_�[gchi�[]c^�]b[ha_m�qbc]b�gcabn�\_�[mmi]c[n_^�qcnb�pclof_h]_�

%=[sfcmm� _n� [f+)� .66-&+� <hinb_l� l_acih� i`� chn_l_mn� ch� n_lgm� i`� pclof_h]_� cm� [�

b_jn[j_jnc^_�l_acih�%l_mc^o_m�0/3�ni�00/&�[^d[]_hn�ni�nb_�m_]ih^�bs^lijbcfc]�l_acih

.-



i`�QK/+� Q[lciom�R � D=?Q� mnl[chm� cmif[n_^� ch� E[j[h� %Gch� _n� [f+)� .660&� [h^� nb_�

[hnca_hc]�[h^�pclof_hn�p[lc[hnm� cmif[n_^� ch� nb_�Phcn_^�Nn[n_m�]ihn[ch� [� ]ihm_lp_^�

m_lch_� lc]b� b_jn[j_jnc^_� N_l*Olj*N_l*<f[*N_l*Bfs*N_l� ch� nbcm� l_acih+� Ob_� f_mm�

pclof_hn� mnl[chm� b[p_� `_q_l�m_lch_� l_mc^o_m� %Q[eb[lc[� _n�[f+)� .6618� C_ch_� _n� [f+)�

.66.&+� <pclof_hn� m_linsj_� /� mnl[ch� %JC&� b[m� nbl__� mo\mncnoncihm� ch� nbcm� l_acih�

%Fc\_ha_�_n�[f+).66.&+� Dh�m_linsj_�/�mnl[chm�%JC)�/0,5/&)�nb_l_�cm�[fmi�[h� chm_lncih�

i`�[h�[gchi�[]c^�l_mc^o_�[n�jimcncih�/16�%m_lch_&� ch�nb_�QK/�]i^cha� l_acih�[h^�[�

^_f_ncih�i`�l_mc^o_�[n�jimcncih�35-�ch�nb_�QK1�l_acih� qbc]b�g[s�\_�l_mjihmc\f_�`il�

nb_� fimm� i`� j[nbia_hc]cns� i `� nb_� pclom� %Q[eb[lc[� _n� [f+)� .661&+� <hinb_l� l_acih�

[^d[]_hn� ni� nb_� `clmn� bs^lijbcfc]� [l_[� l_jl_m_hncha� [� .1� [gchi� []c^� m_ag_hn�

%l_mc^o_m�/16*/30&�qcnb� .-�[gchi�[]c^�gcmg[n]b_m�\_nq__h�nb_�[pclof_hn�m_linsj_�

/� mnl[ch� %JC&� [h^� nb_� pclof_hn� m_linsj_� .� mnl[chm� %NO>)� 2/,4-)� >o*.&� q[m� [fmi�

moaa_mn_^�ni�\_�[mmi]c[n_^�qcnb�pclof_h]_�%?s\cha)� .66/&+

M_]_hn� qile� ]igj[lcha� nb_� [gchi� []c^� m_ko_h]_m� i`� j[l_hn[f� bcabfs� pclof_hn�

E[j[h_m_�mnl[chm�JFTH�[h^�OFNH�ch�nb_�QK/�l_acih�qcnb�nb_cl�[nn_ho[n_^�jlia_hs�

l_p_[f_^�/�[gchi�[]c^�mo\mncnoncihm�[n�l_mc^o_m�/46�[h^�/51�`lig�<mj�* �<mh�[h^�

<f[�* �Obl)�l_mj_]ncp_fs�%T[g[ao]bc�_n[f+)�.663&+� <hinb_l�[nn_ho[n_^�>bch_m_�mnl[ch�

BU6..)� mcgcf[l�ni�]_ff� ]ofnol_�[^[jn_^�mnl[chm�[fmi�b[^�[gchi�[]c^� _r]b[ha_m�[n�

jimcncih� /46� %<mj� * � <mh&� [h^�[n�/51� %<f[� * � Obl&� %>[i�_n�[f+)� .665&8� \on�nb_�<mj�

l_mc^o_�[n�jimcncih�/46� cm�q_ff� ]ihm_lp_^� ch� [pclof_hn�m_linsj_�/� mnl[chm�JC� [h^�

/0,5/� %I[a[l[d[h� [h^� Fc\_ha_)� .664&+� Ciq_p_l)� cn� cm� mj_]of[n_^� nb[n� nb_�<f[�

l_mc^o_�[n� jimcncih� /51� \_nq__h� nb_� nqi� bs^lijbcfc]� l_acihm�g[s� b[p_�[� lif_� ch

. .



pclof_h]_� ^_n_lgch[ncih� mch]_� cn� cm� hin� ]ihm_lp_^� ch� m_linsj_� /� mnl[chm� JC� [h^�

/0,5/+� Dn� cm� chn_l_mncha� ni� hin_� nb[n�Obl� cm� jl_m_hn�[n� nbcm� jimcncih� ch� m_linsj_� .�

pclof_hn�mnl[chm�BGN�[h^�>o*.�mcgcf[l�ni�nb_�[pclof_hn�m_linsj_�/�mnl[chm�%I[a[l[d[h�

[h^�Fc\_ha_)� .664[&+� Obom)�nb_�pclof_h]_�^_n_lgch[hnm�[l_�hin�]f_[lfs�_mn[\fcmb_^�

ch�mjcn_�i`�chp_mnca[ncihm�i`�nb_�QK/�l_acih+

N_ko_h]_�^_n_lgch[ncih� [h^�[h[fsmcm�i`�m_ag_hn�<�[h^� m_ag_hn�=� i`�[� l_]_hn�

@olij_[h� R � cmif[n_� %PF33.&� i`� D=?Q� b[m� l_p_[f_^� mig_� inb_l�[mj_]nm� i`�nb_�

pclof_h]_�i`�D=?Q+� Ob_�]i^cha�m_ko_h]_�i`�m_ag_hn�=�i`�m_linsj_�.� %R &�PF33.�

cmif[n_� cm� ]fim_fs� l_f[n_^� ni� m_ag_hn�=� ]i^cha� m_ko_h]_m�i`�nqi� hihj[nbia_hc]�

m_linsj_�/�mnl[chm�%JC�[h^�/0,5/&�%=liqh�[h^�Nechh_l)� .663&+� Nig_�[gchi�[]c^�

mo\mncnoncihm�c^_hnc`c_^� ch�nb_�%R &�PF33.� mnl[ch� ch�nb_�QK1�pcl[f�jlin_[m_)� h_[l�nb_�

QK/*QK1�]f_[p[a_�mcn_)�[h^�ch�nb_�[hnca_hc]�mcn_m�i`�QK/�[h^�QK0�q_l_�]ihmc^_l_^�

ni�[``_]n�cnm�jb_hinsj_)�jimmc\fs�ch]fo^cha�nb_�pclof_h]_�%=liqh�[h^�Nechh_l)� .663&+�

K[lnc]of[lfs)� nb_�mo\mncnoncihm�ch�nb_�jifsjlin_ch�[n�32.� %<mh�* �N_l&�[^d[]_hn�ni�nb_�

jl_^c]n_^�[]ncp_�mcn_�i `�nb_�QK1�m_lch_�jlin_[m_)�[h^�[�mo\mncnoncih�[n�42/�%Ccm� * �

<mj&�h_[l�nb_�[fn_lh[ncp_�QK1*QK0�]f_[p[a_�mcn_�<f[*S*<f[*<f[*N_l�]iof^�gi^c`s�nb_�

jlin_[m_�nb_l_\s�[``_]ncha�nb_�jifsjlin_ch�jli]_mmcha�[h^�nb_�pclom�l_jfc][ncih�l[n_�

%=liqh�[h^�Nechh_l)� .663&+� Aolnb_lgil_)�nb_�jl_m_h]_�i`�bcab_l�l_f[ncp_�bigifias�

i`QKD� ]i^cha�m_ko_h]_m�i`�%R &�PF33.�qcnb�nbim_�i`�m_linsj_�/�mnl[chm�%/0,5/�[h^�

JC&�moaa_mn_^�jimmc\f_�l_[mmilng_hn�\_nq__h�m_ag_hn�<�i`�pclof_hn�[h^�m_ag_hn�

=� i`� [pclof_hn� mnl[chm� %=liqh� [h^� Nechh_l)� .663&� cgjfscha� nb[n� m_ag_hn� =� cm�

cgjiln[hn�ch� D=?Q�pclof_h]_+

./



=s�]igj[lcha� nb_�ho]f_inc^_m� ch� nb_�p[lc[\f_� l_acih�i`�QK/)� nb_�PF�R �cmif[n_m�

%33.)�41,56<)�ET53)�>N,56&�q_l_�`ioh^�ni�\_�]fim_fs�l_f[n_^�ni�_[]b�inb_l�%=liqh�

_n�[f+)� .661&+� <giha�nb_gm_fp_m)� nb_s�^c``_l_^� \s�hi�gil_�nb[h�nqi�ho]f_inc^_m�

[h^�hi�[gchi�[]c^�]b[ha_m�qb_l_[m�`lig�nb_�]f[mmc][f�pclof_hn�mnl[chm�mo]b�[m�NO>�

[h^�2/,4-�nb_s�p[lc_^�\s�[n�f_[mn�/6�ho]f_inc^_m�[h^�`iol�[gchi�[]c^m+� Ob_�?on]b�

R �cmif[n_�?Q53�q[m�[fmi�p_ls�]fim_fs�l_f[n_^�ni�nb_�PF�R �cmif[n_m�^c``_lcha�\s�ihfs�

nbl__�ho]f_inc^_m�[h^�hi�[gchi�[]c^�]b[ha_m�ch�nbcm�l_acih+�<fmi)�[ff�nb_�@olij_[h�

cmif[n_m�l_m_g\f_^�nb_�E[j[h_m_�%R &� cmif[n_�6-*..�qcnb�hi�[gchi�[]c^�]b[ha_m�ch�

nb_�bsj_lp[lc[\f_�l_acih�i`�QK/�\on�^c``_lcha�`lig� cn�ihfs�\s�ih_�il�nqi�ho]f_inc^_m�

%=liqh�_n�[f++� .661&+

<ff�nb_�[gchi�[]c^�]b[ha_m�_r]_jn�ih_�i\m_lp_^� ch�nb_�=lcncmb�[h^�E[j[h_m_�R �

cmif[n_m�q_l_� \_nq__h� nb_� nqi� bs^lijbcfc]� l_acihm� i`�nb_�QK/� a_h_+� Ciq_p_l)�

nb_l_�q[m�ih_� [gchi�[]c^�_r]b[ha_� ch� nb_�`clmn�bs^lijbcfc]�l_acih� %Kb_� * �<f[�[n�

///&�mcgcf[l�ni�nb[n�i`�[hnca_hc]�p[lc[hnm�<)�@,?_f�[h^�BGN+� Hon[ncihm�ch�nb_�m_]ih^�

l[nb_l�nb[h� nb_�`clmn�bs^lijbcfc]�l_acih�[l_� \_fc_p_^� ni� \_� l_mjihmc\f_�`il�_m][j_�

`lig�[hnc\i^s�[h^�`il�̀ [cfol_�i`�h_onl[fctcha�g<\m�ni�l_]iahct_�nbcm�mcn_�%N]bhcntf_l�

_n�[f+)� .6608�C_ch_�_n�[f+)� .66.8�G[h[�_n�[f+)� .66/&+� C_h]_�mig_�i`�nb_�gon[ncihm�

i\m_lp_^� ch� nb_� QK/� ]i^cha� l_acih� i`�E[j[h_m_� [h^� PF�R � cmif[n_m�q_l_� hin�

]ihmc^_l_^�ni�\_�l_f[n_^�ni�nb_cl�ch]l_[m_^�pclof_h]_+

Dh�l_pc_qcha�nb_�chp_mnca[ncihm�[^^l_mmcha�nb_�[hnca_hc]�[h^�pclof_h]_�p[lc[ncihm�i`�

m_linsj_� .� mnl[chm�i`�D=?Q)� cn�\_]ig_m�[jj[l_hn�nb[n�mig_�pclof_hn� D=?Q�mnl[chm
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`lig� nb_�Phcn_^� Nn[n_m� mbiq�[hnca_hc]�^lc`n�qb_l_[m� mig_�@olij_[h� [h^�<mc[h�

cmif[n_m�[l_�bcabfs�pclof_hn�qcnbion�mbiqcha�mcahc`c][hn�]b[ha_m�ch�[hnca_hc]cns+� Ob_�

mcn_m�ih�nb_�pcl[f�a_hig_� chpifp_^� ch�mo]b�pclof_h]_�p[lc[ncihm�[h^�nb_�oh^_lfscha�

gif_]of[l�g_]b[hcmgm�[l_�hin�̀ offs�oh^_lmnii^+� N_ko_h]_�]igj[lcmihm�\_nq__h�

nb_�pclof_hn�[h^�[nn_ho[n_^�mnl[chm�[h^�nb_�[hnca_hc]�p[lc[hnm�i`�D=?Q�q_l_�oh[\f_�

ni� c^_hnc`s� ho]f_inc^_�il�[gchi� []c^m� l_mc^o_m� l_f_p[hn�ni� nb_� pclof_h]_�i`� D=?Q�

%=[sfcmm�_n�[f+)� .66-8�?s\cha)� .66/8�Gch�_n�[f+)� .6608�Q[eb[lc[�_n�[f+)� .6618�=liqh�

_n�[f+)� .6618� =liqh� [h^� Nechh_l)� .6638� T[g[ao]bc�_n�[f+)� .6638� I[a[l[d[h� [h^�

Fc\_ha_)� .664[&+

Dn�cm�mj_]of[n_^�nb[n�ho]f_inc^_�]b[ha_m�ch�inb_l�[l_[m�i`�nb_�a_hig_�mo]b�[m�QK/*�

QK1)� QK1*QK0� jlin_[m_� ]f_[p[a_� mcn_m� [h^� nb_� hih]i^cha� l_acihm� jimmc\fs�

]ihnlc\on_�ni�[�j[lnc]of[l�a_hinsj_�h_]_mm[ls�`il�nb_�_pifoncih�i`�pclof_hn�mnl[chm�i`�

D=?Q�%=liqh�[h^�Nechh_l)� .6638� I[a[l[d[h�[h^� Fc\_ha_)� .664&+� Hil_ip_l)� nb_�

l_jfc][ncih�mnl[n_as�i`�D=?Q�cm�jiilfs�oh^_lmnii^+� Ob_�l[n_�i`�l_jfc][ncih�i`�D=?Q�

ch�\olm[f�[h^� hih\olm[f� fsgjbi\f[mnic^�ncmmo_m�mo]b�[m�mjf__h)�nbsgom�[h^�\ih_�

g[lliq�g[s�ch`fo_h]_�nb_�j[nbia_hc]cns�i`�D=?Q+� C_h]_�cn�cm�i`�chn_l_mn�ni�fi][n_�

nb_�l_aof[nils�m_ko_h]_m)�j[lnc]of[lfs�[n�nb_�2$�_h^�i`�m_ag_hnm�<�[h^�=�qbc]b�g[s�

b[p_� [h� cgjiln[hn� lif_� ch� pcl[f� a_hig_� _rjl_mmcih� [h^� l_jfc][ncih+� =_mc^_m)�

hih]i^cha� m_ko_h]_� ch`ilg[ncih� ih� m_p_l[f� D=?Q� mnl[chm� l_p_[f_^� ]ihm_lp_^�

l_acihm� qbc]b� [l_� fce_fs� ni� \_� l_]iahcncih� mcn_m� `il� chcnc[ncih� i`� nl[hm]lcjncih)�

nl[hmf[ncih�il�_h][jmc^[ncih� %Fc\_ha_�_n�[f+)� .6638� Hoh^n�_n�[f+)� .662&+�Ob_l_�[l_
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p_ls� `_q� msmn_g[nc]� mno^c_m� ih� pcl[f� l_jfc][ncih� mnl[n_ac_m� [h^� nb_� l_aof[nils�

g_]b[hcmgm�chpifp_^�ch�D=?Q�a_hig_�_rjl_mmcih+� Dn�cm�]ihmc^_l_^�[^p[hn[a_iom�

ni�c^_hnc`s�[h^�`oh]ncih[ffs�]b[l[]n_lct_�],m*[]ncha�_f_g_hnm�mo]b�[m�jligin_lm�nb[n�

[l_�l_]iahct_^�\s�nb_�pcl[f�jifsg_l[m_�[h^� chpifp_^� ch�l_aof[ncha�nb_�nl[hm]lcjncih�

i`� D=?Q� a_hig_+� No]b� mno^c_m� qiof^� _h[\f_� \_nn_l� ]b[l[]n_lct[ncih� i`� nb_�

g_]b[hcmg�i`�pcl[f�l_jfc][ncih)�nb_�gi^_�i`�D=?Q�_pifoncih�[h^�pclof_h]_�p[lc[ncihm+

<hinb_l�[jjli[]b�ni�\_nn_l�oh^_lmn[h^�nb_�gi^_�i`�_pifoncih�[h^�pclof_h]_�i`�D=?Q�

qiof^� \_�ni� cmif[n_�[hnc\i^s�l_mcmn[hn�gon[hnm�`lig�[�j[l_hn[f�qcf^*nsj_�mnl[ch� \s�

j[mm[acha�nb_�pclom�m_lc[ffs�ch�]_ff�]ofnol_�oh^_l�m_f_]ncp_�cggoh_�jl_mmol_+� No]b�

[h�[nn_gjn�cm�fce_fs�ni�mcgof[n_�̀ c_f^�]ih^cncihm�[h^�nb_�\_b[pciol�i`�h[nol[f�m_f_]ncih�

_p_hnm� _r_ln_^� \s� [hnc\i^c_m� i`�nb_� jlin_]n_^� bimn� %N]bc[j[][mmc� _n� [f+)� .662&+�

=_][om_�nb_�pclof_hn�p[lc[hnm�_g_la_�_p_h� ch�nb_�jl_m_h]_�i`�jlin_]ncp_�g[n_lh[f�

[hnc\i^c_m� [a[chmn� mn[h^[l^� p[]]ch_� mnl[chm� i`� D=?Q)� cn� cm� ]ihmc^_l_^� nb[n� nb_�

gif_]of[l�[h[fsmcm�i`�nb_�j[lnc[f� h_onl[fct[ncih� l_mcmn[hn�gon[hnm�qbc]b�g[s�[lcm_�

^olcha� m_lc[f� j[mm[a_� ch� jl_m_h]_� i`� [� gchcg[f� fcgcncha� ^cfoncih� i`� jifs]fih[f�

[hnc\i^s�]ihn[chcha�pclom�h_onl[fctcha�[hnc\i^c_m�cm�fce_fs�ni�jlipc^_�ch`ilg[ncih�[m�

ni�nb_�fi][ncih�i`�a_higc]�l_acihm�chpifp_^� ch�pclof_h]_�il�[nn_ho[ncih�i`�pclof_h]_+�

Dn�cm�[fmi�bsjinb_mct_^�nb[n�ho]f_inc^_�]b[ha_m�ch�a_higc]�l_acihm�inb_l�nb[h�QK/�

mo]b� [m� nb_� QK/*QK1� [h^� QK1*QK0� ]f_[p[a_� mcn_m�[h^� nb_� hih]i^cha� l_acihm�

jimmc\fs�]ihnlc\on_� ni�nb_�a_hinsj_�h_]_mm[ls� `il�nb_�_pifoncih� i`�[hnca_hc]�[h^�

pclof_hn� mnl[chm� i`� D=?Q+� C_h]_� [h� [nn_gjn�qiof^� \_� g[^_� ni� cmif[n_� [� j[lnc[f
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h_onl[fct[ncih�l_mcmn[hn�gon[hn�i`�D=?Q�̂ olcha� j[mm[a_�ch�]_ff�]ofnol_�oh^_l�cggoh_�

jl_mmol_+� Dn�cm�jimmc\f_�ni�c^_hnc`s�l_acihm�chpifp_^� ch�pclof_h]_�\s�jb_hinsjc]�[h^�

a_hinsjc]�]b[l[]n_lct[ncih�i`�nbcm�gon[hn�ch]fo^cha�cnm�j[nbia_hc]�[h^�cggohia_hc]�

jli`cf_m� ch�mj_]c`c]*j[nbia_h�`l__�]bc]e_hm�%NKA&�ch� l_f[ncih�ni�nb_�j[l_hn[f�mnl[ch+

Aolnb_lgil_)� [mmcahg_hn�i`�j[lnc]of[l�gon[ncihm�ni�[�mj_]c`c]�jb_hinsj_�mo]b�[m�

pclof_h]_�il�[nn_ho[ncih�i`�pclof_h]_�cm�jimmc\f_�nblioab�]ihmnlo]ncih�i`�̀ off*f_hanb�

]?I<�]fih_m� `lig�qbc]b� ch`_]nciom� jlia_hs�pclom� ][h� \_� jli^o]_^� %Mc]_� _n�[f+)�

.6548� Kifi� _n� [f+)� .655&+� Obcm� [jjli[]b�qcff� jlipc^_� [h� cgjlip_^� _rj_lcg_hn[f�

ch`_]ncih� msmn_g� ni� mno^s� nb_� _``_]nm� i`�mj_]c`c][ffs� ^_`ch_^� ho]f_inc^_� ]b[ha_m�

chnli^o]_^�\s�EH�PENLI�gon[a_h_mcm�qcnbch�mnlo]nol[f�[h^�hihmnlo]nol[f�a_h_m�[h^�?EM%�

l_aof[nils�_f_g_hnm�ih�\cifiac][f�`oh]ncihm�mo]b�[m�pcl[f�l_jfc][ncih�[h^�pclof_h]_+�

Ob_l_`il_)� cn�cm�]ihmc^_l_^�[^p[hn[a_iom�ni�_mn[\fcmb�nb_�]ih^cncihm�h_]_mm[ls�`il�

l_]ip_ls�i`�ch`_]nciom� D=?Q�`lig�`off*f_hanb�]?I<�]fih_m�i`�a_hig_�m_ag_hnm�<�

[h^� 5� \s� nl[hm`_]ncha� nb_g� chni� [jjlijlc[n_� bimn� ]_ffm� ni� jli^o]_� l_]ig\ch[hn�

ch`_]nciom� jlia_hs� D=?Q+� Nch]_� nb_� ]igjf_n_� m_ko_h]_m� i`� D=?Q� a_hig_�

m_ag_hnm�<�[h^�=�b[p_�\__h�^_n_lgch_^� ch�iol�f[\il[nils�%Fc\_ha_�_n�[f+)� .663&)�

[h� [nn_gjn� ni� i\n[ch� ch`_]nciom� ]fih_m� qcff� [fmi� `[]cfcn[n_� nb_� jin_hnc[f� i`�

chp_mnca[ncihm�ih�pcl[f�l_jfc][ncih�[h^�pclof_h]_+� Hil_ip_l)� cn�mbiof^�\_�jimmc\f_�ni�

^_n_lgch_�qbc]b�gon[ncih�il�]ihmn_ff[ncih�i`�gon[ncihm�\_mn�[nn_ho[n_m�nb_�pclom)�

[h�_mm_hnc[f�mn_j� ch�nb_�^_p_fijg_hn�i`�fcp_�gi^c`c_^�][h^c^[n_�p[]]ch_�mnl[chm�i`�

D=?Q+

.3



-*0� K[i[WhY^�HX`[Yj_l[i

-*� Me�cWf�L#�h[]kbWjeho�i[gk[dY[i�e\�j^[�B;=O�][dec[�Xo

[&� >ihmnlo]ncha� `off*f_hanb� [h^� jlial_mmcp_fs� ^_f_n_^� f_hanbm� i`� 2$� n_lgch[f

hih]i^cha�m_ko_h]_m�i`�JC*D=?Q�qbc]b�g[s�]ihn[ch�jin_hnc[f� l_aof[nils�

m_ko_h]_m� mo]b� [m� jligin_l� [h^� _hb[h]_l� chpifp_^� ch� D=?Q� a_hig_�

_rjl_mmcih�[h^�l_jfc][ncih�ch�[�mj_]c[ffs�^_mcah_^�p_]nil�qcnb�[�l_jiln_l�a_h_�

_h]i^cha�`il�fo]c`_l[m_+

%\&� Ol[hm`_]ncha�nb_�]ihmnlo]nm�jl_j[l_^� ch�%[&� ch�ohch`_]n_^�[h^� D=?Q�ch`_]n_^

Q_li�]_ffm�[h^�\s�gihcnilcha�nb_�l_f[ncp_�_rjl_mmcih�i`�fo]c`_l[m_�^cl_]n_^�\s�

nb_�jin_hnc[f� l_aof[nils�m_ko_h]_m�ch�nb_�pcl[f�]?I<�chm_lnm+

.*� Me�_iebWj[�W�fWhj_Wb�d[kjhWb_pWj_ed�h[i_ijWdj�ckjWdj�e\�B;=O�Zkh_d]�i[h_Wb�

fWiiW][�-1�8-642�kdZ[h�i[b[Yj_l[�_cckd[�fh[iikh[�WdZ�je�Y^WhWYj[h_p[�

j^[�ckjWdj�m_j^�h[]WhZ�je�j^[�\ebbem_d]6

%[&� Kb_hinsjc]�[fn_l[ncihm�mo]b�[m�%c&�l_mcmn[h]_�ni�h_onl[fct[ncih)�%cc&�jf[ko_�mct_)

%ccc&� aliqnb� ]b[l[]n_lcmnc]m� ch� ]_ff� ]ofnol_� %cp&� pclof_h]_� il� [nn_ho[ncih� i`�

pclof_h]_�ch�mj_]c`c]*j[nbia_h�`l__�]bc]e_hm+

.4



%\&� B_hinsjc]�]b[ha_m�ch�m_f_]n_^�]i^cha�[h^� hih]i^cha� l_acihm�i`�nb_� D=?Q

a_hig_+

/*� Me�h[Yel[h�_d\[Yj_eki�h[YecX_dWdj�B;=O�fhe][do�_d�Y[bb�Ykbjkh[�Xo

%[&� >ihmnlo]ncha�`off*f_hanb�]?I<�]ijc_m�i`�m_ag_hnm�<�[h^�=�i`�D=?Q�a_hig_�

Dh�[�jf[mgc^�p_]nil�\s�KBM�[gjfc`c][ncih�[h^�fca[ncih�i`�nb_�]?I<�̀ l[ag_hnm+

%\&� @mn[\fcmbcha� j[l[g_n_lm�`il�nl[hm`_]ncih� chni�Q_li� ]_ffm�i`�p[lciom� EH� PENLI�

nl[hm]lcjnm� i`� fch_[lct_^� ]ihmnlo]nm� g[^_� ch� %[&� ch� il^_l� ni� l_]ip_l�

l_]ig\ch[hn�ch`_]nciom� D=?Q�ch�]_ff�]ofnol_+

.5



.*� F:IIBG@�MA>�1&�K>@NE:MHKR�L>JN>G<>L�H?�MA>�B;=O�@>GHF>

.*-� BGMKH=N<MBHG

Dh`_]nciom�\olm[f�^cm_[m_�pclom�cm�[�g_g\_l�i`�nb_�a_hom�)PE>EG=PEHEM�i`�nb_�`[gcfs�

*EG=PELE@=A&� H_g\_lm� i`� nbcm� `[gcfs� [l_� ]b[l[]n_lct_^� \s� [� ^mMI<� a_hig_�

]ihmcmncha�i`�nqi�m_ag_hnm�%<�[h^�=&�qcnbch�[�mchaf_*mb_ff_^� c]im[b_^l[f�][jmc^�i`�

3-�hg�^c[g_n_l�%?i\im�_n�[c+)� .662&+� Ob_�a_hig_�m_ag_hnm�<�%[jjlir+�00--�\j&�

[h^�=�%[jjlir+�/5/-�\j&�b[p_�nb_�jon[ncp_�pcl[f�MI<�jifsg_l[m_�[nn[]b_^�ni�nb_cl�

2$�_h^m�nblioab�[�jbimjbi^c_mn_l�\ih^�\_nq__h�[�ao[hch_�l_mc^o_�[h^�nb_�[gchi�

[]c^�m_lch_�%>[fp_ln�_n�[f+)� .66.&�`ilgcha�[�a_hig_�fche_^�jlin_ch)�QKa�%Hoff_l�[h^�

Icnm]be_)� .6548�?i\im)� .660&+� Obcm�pcl[f�jlin_ch�_h]i^_^�\s�m_ag_hn�=�%Hila[h�

_n�[f+)� .655&�[fmi�i]]olm�ch�nb_�pclcih�[m�[�6-�e?[�jifsj_jnc^_�%QK.&� fche_^�ni�mbiln�

mnl_n]b_m�i`�pcl[f�MI<� %Fc\_ha_�[h^�?b[g[)� .664&+� QK.� i`�D=?Q�b[m�m_ko_h]_�

mcgcf[lcns� qcnb� ehiqh� MI<*^_j_h^_hn� MI<� jifsg_l[m_m� i`� inb_l� ^mMI<� [h^�

jimcncp_�%mm&MI<�pclom_m�%?oh][h�_n�[f+)� .66.&+

Dh�\clh[pclom_m)� l_jfc][ncih�[h^�nl[hm]lcjncih�[l_�chcnc[n_^�qb_h�nb_�pclom�j_h_nl[n_m�

nb_� bimn� ]_ff� qcnbion� nb_� h__^� `il� oh]i[ncha� il�^_al[^[ncih� i`�nb_� ][jmc^+� Ob_�

jl_]olmil�gif_]of_m�a[ch�[]]_mm�ni�nb_�jifsg_l[m_*n_gjf[n_�]igjf_r�\s�j[mmcha�

nblioab�nb_�][jmc^� %Njc_m�_n�[f++� .654&+� M_]_hn�mno^c_m�qcnb� ch`_]nciom�j[h]l_[nc]�

h_]limcm� pclom� %DKIQ&)� nb_� jlininsj_� \clh[pclom)� [h^� D=?Q� ch^c][n_� nb[n� pclcih*�

[mmi]c[n_^�QK.� ][n[fst_m�[�ao[hsfsf[ncih�l_[]ncih�qbc]b�m_lp_m�ni�jlcg_�pcl[f�MI<

/,



mshnb_mcm+� <jj[l_hnfs� ihfs� nb_� jfom� mnl[h^m� i`�nb_� nqi� a_hig_� m_ag_hnm� [l_�

mshnb_mct_^� EH� PENLI$�qbc]b�l_g[ch�\[m_*j[cl_^� ni�nb_cl�n_gjf[n_m� %?i\im+� .662&+�

Ncgcf[l�jlin_ch�jlcg_^�MI<�mshnb_mcm�i]]olm�EH�PEPI�[m�q_ff�%H[as[l�_n�[f+)� .665&+�

qb_l_�QK.*ifcaiho]f_inc^_�]igjf_r_m�[l_�`ilg_^� chcnc[ffs�ch�qbc]b�nb_�MI<�gic_ns�

l_jl_m_hnm�nb_�2$�n_lgch[f�m_ko_h]_m�i`�a_hig_�m_ag_hn�<*�[h^�=*mj_]c`c]�jfom�

mnl[h^m+� No]b� ]igjf_r_m� [l_� ]b[m_^� pc[� l_jfc][ncp_� chn_lg_^c[n_m� ni� a_hig_�

f_hanb�mmMI<)� chnl[]_ffof[l�QKD*^mMI<�[h^� `ch[ffs�ni�pclcih�QKa*^mMI<�%H[as[l�

_n�[f+)� .665&+� Ob_m_�i\m_lp[ncihm�moaa_mn�[h�[msgg_nlc]�[h^� m_gc*]ihm_lp[ncp_�

mnl[h^*^cmjf[]_g_hn�g_]b[hcmg�i`�l_jfc][ncih�`il�D=?Q+

M_p_lm_�a_h_nc]m�mno^c_m�qcnb�D=?Q�%Hoh^n�[h^�Q[eb[lc[)� .663&�[h^�DKIQ�%T[i�_n�

[f+)� .665&�moaa_mn�[�]ihm_lp[ncp_�g_]b[hcmg�mcgcf[l�ni�lin[pclom� l_jfc][ncih�%K[nnih�

_n�[f+)�.6608�.663&)�qb_l_�nb_�jfom*mnl[h^�MI<m�m_lp_�[m�n_gjf[n_m�`il�gchom�mnl[h^�

mshnb_mcm�\s�QK.� il�MI<*^_j_h^_hn�MI<�jifsg_l[m_�ni�`ilg�^mMI<+� <mc^_�`lig�

nb_m_�mno^c_m)�nb_�l_aof[nils�g_]b[hcmg�chpifp_^�ch�D=?Q�a_higc]�MI<�l_jfc][ncih�

[h^� _rjl_mmcih� [l_� hin�q_ff� oh^_lmnii^+� Dh� j[lnc]of[l�nb_� ],m*[]ncha� m_ko_h]_m�

chpifp_^� ch� D=?Q� MI<� mshnb_mcm� [l_� hin� ehiqh+� Dn� cm� i`� chn_l_mn� ni� g[j� nb_�

m_ko_h]_m� chpifp_^� ch�a_hig_�_rjl_mmcih�[h^� l_jfc][ncih�mch]_� nb_� l[n_�i`�pclom�

l_jfc][ncih�g[s�ch`fo_h]_�nb_�j[nbia_hc]cns�i`�[�pclom+

M_]_hnfs)�nb_�]igjf_n_�n_lgch[f�m_ko_h]_m�i`�a_higc]�m_ag_hnm�< �[h^�=�i`�D=?Q�

b[p_� \__h� _mn[\fcmb_^� %Hoh^n� [h^� Hoff_l)� .6628� Fc\_ha_� _n� [f+)� .663&+� Ob_

/-



jl_]olmil�jifsjlin_ch�JMA�ih�m_ag_hn�<�cm�`f[he_^�\s�.0.� \j�[n�nb_�2$�_h^�qbcf_�

nb_�N$�_h^�cm�p[lc[\f_8�mcgcf[lfs�nb_�QK.�JMA�ih�m_ag_hn�=�cm�`f[he_^�\s�[�p[lc[\f_�

N$�_h^�[h^�...� \j�[n�nb_�2$�_h^+� =inb�m_ag_hnm�[l_�52+0"�c^_hnc][f� ch�nb_�chcnc[f�0/�

ho]f_inc^_m�[n�nb_�2$�_h^�i`�nb_�jfom�mnl[h^m� ch�nb_�mcr�D=?Q�cmif[n_m�_r[gch_^�ni�

^[n_+� Obcm� cm� nb_� ihfs� mcahc`c][hn� l_acih� i`�bigifias� \_nq__h� nb_� nqi� a_higc]�

m_ag_hnm� [fnbioab� nb_� hih]i^cha� m_ko_h]_m� `il� _[]b� m_ag_hn� [l_� bcabfs�

]ihm_lp_^�[giha�nb_�^c``_l_hn�D=?Q�mnl[chm+

Ob_l_�[l_�mbiln�]ihm_hmom�m_ko_h]_�ginc`m�[n�nb_�0$�hih]i^cha�l_acih�qbc]b�[l_�

bigifiaiom� \_nq__h� nb_� a_hig_� m_ag_hnm� i`�Iilnb�<g_lc][h� [h^� @olij_[h�

mnl[chm�i`�D=?Q+� Ob_�f[mn�2�ho]f_inc^_m�[n�nb_�0$�_h^�i`�nb_�jfom�mnl[h^m�i`�a_hig_�

m_ag_hnm�<�[h^�=�i`�Iilnb�<g_lc][h�mnl[chm�i`�D=?Q�[l_�[fmi�mcgcf[l�%Fc\_ha_�_n�

[�+)� .663&+� Obom� nb_�n_lgchc�i`�D=?Q�a_hig_�m_ag_hnm� l_m_g\f_�nbim_�i`�inb_l�

m_ag_hn_^�MI<�pclom_m�mo]b�[m�l_ipclom�%<hn]t[e�_n�[f+)�.65/&�[h^� ch`fo_ht[�pclom�

%Nni]ef_� _n� [f+)� .654&�qb_l_� \inb� n_lgchc� [l_� bigifiaiom�\_nq__h� nb_�a_hig_�

m_ag_hnm+� Aolnb_l�[h[fsmcm�i`�nb_�n_lgch[f�m_ko_h]_m�i`�D=?Q�qbc]b�[l_�ch�l_acihm�

i`�chp_ln_^� l_j_[nm�f_h^�mojjiln�nb[n�nb_s�g[s�]ihn[ch� cgjiln[hn�mcah[fm�`il�D=?Q�

l_jfc][ncih)� _rjl_mmcih)� [h^� j[]e[acha� %Fc\_ha_� _n� [f+)� .663&+� <fnbioab� nb_� 2$�

hih]i^cha�l_acih�i`�D=?Q�a_higc]�MI<�cm�fce_fs�ni�]ihn[ch�_f_g_hnm�h_]_mm[ls�`il�

MI<�l_jfc][ncih�[h^�_rjl_mmcih)�mo]b�_f_g_hnm�b[p_�jl_pciomfs�hin�\__h�mno^c_^+

Kl_fcgch[ls�mno^c_m�q_l_�chcnc[n_^�ni�g[j�nb_�],m*[]ncha� l_aof[nils�m_ko_h]_m�fce_fs�

ni� \_� jl_m_hn� [n� nb_� N$� hih]i^cha� l_acih� i`� m_ag_hn� <� i`� D=?Q+� Ol[hmc_hn

/.



nl[hm`_]ncih�mno^c_m�q_l_�]ih^o]n_^�chcnc[ffs� ch�ohch`_]n_^�Q_li�]_ffm�\s�_gjfischa�

[� m_lc_m� i`�l_]ig\ch[hn�jBG0*l_jiln_l�p_]nil�]ihmnlo]nm�qcnb� [� fo]c`_l[m_� %GP>&�

l_jiln_l�a_h_�%Klig_a[&+� Ob_�f_p_f�i`�fo]c`_l[m_�_rjl_mm_^�\s�nb_m_�l_]ig\ch[hn�

]ihmnlo]nm�q[m�g_[mol_^�`iffiqcha�nl[hm`_]ncih�[h^�q[m�om_^�[m�[h� ch^c][nil�`il�

nb_�nl[hm]lcjncih�i`�m_ag_hn�<�%<f[g�[h^�>iie)�.66-&+

Ob_�Klig_a[�h_q�jBG0�`[gcfs�i`�fo]c`_l[m_�l_jiln_l�p_]nilm�]ihn[chcha�[�]fihcha�

mcn_� `il�nb_� chnli^o]ncih�i`�]?I<�m_ko_h]_m�qcnb� jin_hnc[f� l_aof[nils�m_ko_h]_m�

q_l_�_gjfis_^�[fiha�qcnb�[jjlijlc[n_�jBG0*>ihnlif�p_]nil+� Ob_m_�p_]nilm�i``_l_^�

inb_l�mcahc`c][hn�[^p[hn[a_m�\_][om_�i`�[� l_^_mcah_^� p_]nil�\[]e\ih_�[ffiqcha�

ch]l_[m_^�GP>�_rjl_mmcih)�al_[n_l�m_hmcncpcns)� cgjlip_^�EH�PENLI�mn[\cfcns�[h^�al_[n_l�

`f_rc\cfcns� ch� j_l`ilgcha� a_h_nc]� g[hcjof[ncihm+� Ob_� ]ihmn[hn� fcabn� chn_hmcns�

a_h_l[n_^� ch� nb_�GP>�[mm[sm�[ffiq_^�`il�g_[mol_g_hnm�oj�ni�nbl__�gchon_m+� Dh�

[^^cncih)� fo]c`_l[m_�cm�[�gihig_lc]�jlin_ch�nb[n�^i_m�hin�l_kocl_�jimn*nl[hmf[ncih[f�

jli]_mmcha�`il�_htsg_�[]ncpcns+� C_h]_�cn�`oh]ncihm�[m�[�]ihp_hc_hn�a_h_nc]�l_jiln_l�

cgg_^c[n_fs�ojih�nl[hmf[ncih�%?_�R_n�_n�[f+)� .652&+

Ob_� h_q� jBG0� l_jiln_l�p_]nilm� om_^� ch� nb_� mno^s� %Aca+� 0<&� q_l_� nb_� `iffiqcha7�

jBG0*@hb[h]_l�p_]nil�qbc]b�]ihn[ch_^� [h� NQ1-�_hb[h]_l�^iqhmnl_[g�i`�GP>�

a_h_� [h^� nb_� jifs%<&� mcah[f+� Obcm� q[m� om_^� ch� nb_� p_lc`c][ncih� i`� [� `oh]ncih[f�

jligin_l� _f_g_hn� \_][om_� nb_� jl_m_h]_� i`� NQ1-� _hb[h]_l� i`n_h� l_mofnm� ch�

nl[hm]lcjncih�i`�GP>�[n�bcab_l�f_p_fm+� <hinb_l�p_]nil�om_^�q[m�nb_�jBG0*Kligin_l

//



p_]nil�qbc]b�]ihn[ch_^�[h�NQ1-�jligin_l�ojmnl_[g�i`�nb_�fo]c`_l[m_�a_h_+� JI<�

`l[ag_hnm�]ihn[chcha�jon[ncp_�_hb[h]_l�_f_g_hnm�[l_�chm_ln_^�_cnb_l�^iqhmnl_[g�

il�ojmnl_[g�i`�nb_�jligin_l*GP>�nl[hm]lcjncih[f�ohcn�i`�nbcm�p_]nil+� Ob_�nbcl^�p_]nil�

om_^�q[m�nb_�jBG0*>ihnlif�p_]nil�qbc]b�]ihn[ch_^�\inb�NQ1-�jligin_l�[h^�NQ1-�

_hb[h]_l� ni�m_lp_�[m�[�]ihp_hc_hn�chn_lh[f�mn[h^[l^�`il�jligin_l�[h^�_hb[h]_l�

[]ncpcnc_m� _rjl_mm_^� \s� jBG0� l_]ig\ch[hnm+� Ob_� l_aof[nils� m_ko_h]_m� q_l_�

g[jj_^� chcnc[ffs� \s�g[echa� [� m_n�i`�ohc^cl_]ncih[f� h_mn_^� ^_f_ncihm� ch� nb_� chm_ln�

]?I<� i`� nb_� l_]ig\ch[hn� p_]nilm� [h^� nb_h� [mm[scha� `il� ]b[ha_m� ch� \cifiac][f�

[]ncpcns+

Ob_�chcnc[f�0/�\j�mnl_n]b�i`�m_ko_h]_�[n�nb_�2$�_h^�i`�m_ag_hn�<�ch^o]_^�jl[]nc][ffs�

[ff� nb_� GP>� []ncpcns�qb_h� ^c``_l_hn� ]ihmnlo]nm� ]ihn[chcha� `off*f_hanb� [h^� p[lscha�

jlial_mmcp_fs�^_f_n_^� f_hanbm�i`�2$�IJ�l_acih�q_l_�_r[gch_^�`il�jligin_l�mnl_hanb�

EH� PEPI&� Oi� `olnb_l�[h[fsm_�nb_�\cifiac][f� mcahc`c][h]_�i`�nbcm� l_acih)� mo\m_ko_hn�

nl[hm`_]ncih�mno^c_m�q_l_�]ih^o]n_^� ch�Q_li�]_ffm�]igjf_g_hn_^� EH�NL=HM�\s�pcl[f�

jlin_chm� [h^� inb_l�`[]nilm� \s� ch`_]ncih�qcnb� D=?Q+� <�^c``_l_hn�m_lc_m� i`�gi^c`c_^�

jBG0*Kligin_l�l_]ig\ch[hn�jf[mgc^�]ihmnlo]nm�q_l_�g[^_�`il�nbcm�joljim_�qb_l_�

nb_�n_lgch[f�0/�\j�`l[ag_hn)�`off*f_hanb�[h^�0/�\j�^_f_n_^�`l[ag_hn�q_l_�chm_ln_^�

_cnb_l�ch� jfom*�il�gchom*m_hm_�`ilg)� `f[he_^� ojmnl_[g�\s�nb_�NQ1-�jligin_l�[h^�

cgg_^c[n_fs�^iqhmnl_[g�\s�[�GP>� l_jiln_l�a_h_+� J\m_lp[ncihm�i`�oj*l_aof[n_^�

mncgof[ncih�i`�fo]c`_l[m_�[]ncpcns�\s�nl[hm`_]n_^�]ihmnlo]n�]ihn[chcha�0/�\j�ch�gchom*�

m_hm_�`ilg�[h^�[\ifcncih�i`�mo]b�[gjfc`c_^�_rjl_mmcih�ch�0/�\j�^_f_n_^�]ihmnlo]nm
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jlipc^_^�_pc^_h]_�nb[n�nb_�0/�\j�`l[ag_hn�[n�nb_�n_lgch[f�2$�_h^�i`�m_ag_hn�<�i`�

D=?Q�b[l\iolm�[�jligin_l�_f_g_hn�`il�D=?Q�a_hig_�_rjl_mmcih�[h^� l_jfc][ncih+

.*.� F:M>KB:EL�:G=�F>MAH=L

.*.*-� O_hki�WdZ�Y[bbi

D=?Q�mnl[ch�JC�i`�m_linsj_�/�%E[]eqii^�_n�[f+)� .65/&�q[m�nb_�miol]_�i`�[ff�]?I<�

m_ko_h]_m�om_^� ch�nbcm�mno^s+� Q_li�]_ffm�%N[fm\ols�G[\il[nilc_m�Dh]+)�>b[lf_m�>cns)�

PN<&�q_l_�om_^�ni�jlij[a[n_�nb_�pclom�[h^�`il�nl[hmc_hn�jf[mgc^�?I<�nl[hm`_]ncihm+�

Q_li� ]_ff� gihif[s_lm� q_l_� aliqh� ch� @[af_m� Hchcg[f� @mm_hnc[f� H_^cog� %H@H&�

mojjf_g_hn_^�qcnb� .-"� `_n[f� \ipch_�m_log� %A=N&�qbc]b�q[m� l_^o]_^� ni�/"� `il�

g[chn_h[h]_�%Fc\_ha_�_n�[f+)� .655\&+

.*.*.� KM)I<K�WdZ�Y=G:�Ybed_d]

Ail� `clmn� mnl[h^� ]?I<�mshnb_mcm)� D=?Q�^mMI<�_rnl[]n_^� `lig� ch`_]n_^� Q_li� ]_ff�

]ofnol_m� q[m�om_^+� =lc_`fs)�nb_�pclom�]ofnol_�q[m�`lit_h�[h^�nb[q_^�0�S�[h^�nb_h�

]f[lc`c_^�\s�fiq�mj__^�]_hnlc`oa[ncih� %0/--�S�a�`il�/-�gch&+� Qclom�q[m�j_ff_n_^�\s�

ofnl[]_hnlc`oa[ncih�[n�.1.)---�S�a�`il�3 �b�[n�1�}>+� Ob_�pcl[f�^mMI<�q[m�l_f_[m_^�\s�

^ca_mncih� qcnb� Klin_ch[m_� F� %BD=>J*=MG)� =olfchanih)� >[h[^[&� [n� [� `ch[f�

]ih]_hnl[ncih�i`�/�ga,gf�ch�nb_�jl_m_h]_�i`�-+2�"�mi^cog�^i^_]sf�mof`[n_�%N?N&�`il�

/� b� [n� 04�}>� `iffiq_^� \s�jb_hif*]bfili`ilg�_rnl[]ncih� [h^�_nb[hif� jl_]cjcn[ncih+�

>_ffof[l�?I<�q[m�l_gip_^�\s�?I[m_�D� %Kb[lg[]c[)�=[c_�^åPl`_)�KL&�nl_[ng_hn�[n
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[�]ih]_hnl[ncih�i`�.--�o,ga�i`�nin[f�ho]f_c]�[]c^�`il�.� b�[n�04�}>+� Ob_�MI<�j_ff_n�

i\n[ch_^�mo\m_ko_hn�ni�jb_hif*]bfili`ilg�_rnl[]ncih�[h^�_nb[hif�jl_]cjcn[ncih�q[m�

`olnb_l� jolc`c_^� \s� ]blig[nial[jbs� ih� [� >A*..� ]_ffofim_� ]ifogh� %H_ffil�_n� [f+)�

.652&+� Pmcha�nbcm�]ifogh)�^mMI<�q[m�m_j[l[n_^�`lig�]ihn[gch[ncha�mmMI<+� Ob_�

mmMI<�q[m�_fon_^�qcnb�ON@�\o``_l�%2-�gH�Olcm)�-+.� H�I[>D)� .� gH�@?O<)�jC�3+6&�

]ihn[chcha� .2�"�_nb[hif)� `iffiq_^�\s�_foncih�i`�^mMI<�ch�ON@�\o``_l+� Ob_�pclom�

^mMI<�i\n[ch_^�q[m�^_h[nol_^�ch�6-"�^cg_nbsf�mof`irc^_�%?HNJ&�[n�32�}>�`il�6-�

gch)� mh[j� ]bcff_^� [h^� nb_� mmMI<�q[m� _nb[hif� jl_]cjcn[n_^� %Lc[h� [h^� Fc\_ha_)�

.661&+

Ail�̀ clmn�mnl[h^�]?I<�mshnb_mcm)�jolc`c_^�^_h[nol_^�D=?Q� ^mMI<�[h^�D=?Q*mj_]c`]�

%JC&�jlcg_l�N<-3�%hn�.2/-*.2068�2�* O>O>B<OOOB><OBBB>O<B*0$&+�q_l_�om_^�

ni�]ijs�2$�_h^�jfom�m_hm_�MI<�i`�m_ag_hn�<�qcnb�Noj_lm]lcjn�DD� MO�%BD=>J*=MG&�

%Fc\_ha_� _n� [f+)� .663&+� Ob_� ]?I<�]fih_� ]ihn[chcha� nb_� ]igjf_n_� 2$� hih]i^cha�

l_acih�%]ill_mjih^cha�ni�jl_]olmil�jifsjlin_ch�l_[^cha�`l[g_�jimcncihm�*.0.� ni�(. / &�

q[m� [gjfc`c_^� \s� KBM� qcnb� ifcaiho]finc^_� jlcg_lm� N<..� %hn� .*.5&� 2$*�

L][[]L]knBB<O<>B<O>BBO>OB<<*0$� [h^� N<./� %hn� ./3*.10&� 2$*

]n[a[n]n><BBOOOBO><O>B>OB>*0$�`lig�nb_�D=?Q�a_hig_�m_ag_hn�<�m_ko_h]_�

%Fc\_ha_� _n� [f+)� .663&)� _hach__l_^� ni� ]ihn[ch� l_mnlc]ncih� mcn_m� 2FO� D� [h^� *CF� DD�

%oh^_lfch_^8� nb_� hih*pcl[f� m_ko_h]_m� [l_� Dh^c][n_^� ch� fiq_l][m_� f_nn_lm&)�

l_mj_]ncp_fs+� Ob_�l_mofncha�KBM�jli^o]n�q[m�jolc`c_^�`lig�fiq�g_fncha�[a[lim_�a_f�

%Lc[h�[h^�Fc\_ha_)� .661&+� Dn�q[m�mo\m_ko_hnfs�fca[n_^�ni�nb_�jBMÉff�p_]nil�omcha�

nb_� O<� ]fihcha� ecn+� Q_lmcih� /+.� %Dhpcnlia_h)� N[h� ?c_ai)� PN<&)� []]il^cha� ni� nb_
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g[ho`[]nol_l$m�jlini]if�ni�acp_�nb_�]fih_� %jKDD<&�]ihn[chcha� nb_� chm_ln�i`�D=?Q�2'�

n_lgch[f�l_acih� %hn�.*.10&+

Ail�fca[ncih�qcnb�j>MDD�p_]nil)� [�.-�jc�l_[]ncih�q[m�m_n�oj�[n�./�}>�ip_lhcabn�ch� DS �

fca[ncih�\o``_l�]ihn[chcha� .� jc�%1�ohcnm&�i`�O1�?I<�fca[m_�%Dhpcnlia_h&�[h^� .� jc�i`�.-�

gH�<OK+� Oqi�gc]lifcnl_m� i`�nb_� fca[ncih� gcrnol_�q_l_� om_^� ni� nl[hm`ilg�-&� ?IFE�

mnl[ch� DIQ�A$�]igj_n_hn�]_ffm�%Dhpcnlia_h)�N[h�?c_ai)�PN<&+� Pjn[e_�i`�jf[mgc^�q[m�

`[]cfcn[n_^�\s�b_[n*mbi]e�nl_[ng_hn�[n�1/�}>�`il�6-�m_]�`iffiq_^�\s�l_]ip_ls�i`�]_ffm�

ch�NJ>�g_^cog�%/"�\[]ninlsjnih_)�-+2"�\[]ni�s_[mn�_rnl[]n)� .-�gH�I[>D)�/+2�gH�

FJD)� .-�gH�Ha>fa�[h^�/-�gH�afo]im_&�[h^�mb[echa�[n�//2�ljg�`il�.� b�[n�04�}>+�

Ob_� nl[hm`ilg[hnm�q_l_�aliqh�ih�/S�TO�[a[l�%-+5"� \[]ninlsjnih_)� -+2"� \[]ni�

s_[mn�_rnl[]n)�-+2"�I[>D�[h^�.+2"�[a[l&�jf[n_m�]ihn[chcha�.--�ja,gf�[gjc]cffch�[h^�

-+--2"� S*a[f� %=ci*M[^)� Hcmmcm[oa[)� >[h[^[&+� Ob_� nl[hm`ilg[hnm� q_l_� nb_h�

m]l__h_^� `il�nb_�^_mcl_^� chm_lnm�\s�^ca_mncih�qcnb�2FO� D�[h^�*CF�DD�i`�nb_�jf[mgc^�

?I<m� cmif[n_^� `lig� m_f_]n_^� qbcn_� ]ifihc_m� [h^� mom_ko_hn� /"� [a[lim_� a_f�

_f_]nlijbil_mcm+

Ail�jf[mgc^�?I<�cmif[ncih�`il�m_ko_h]cha)�nb_�[fe[fch_�fsmcm�g_nbi^�%=clh\icg�[h^�

?ifs)� .646&� [m�gi^c`c_^� \s�Fc\_ha_�_n�[f+� %.66-&�q[m�om_^+� Ob_�b[lp_mn_^�]_ffm�

`lig�ip_lhcabn�]ofnol_m� ch�2-�gf�i`�/S�TO�\linb� %-+."�\[]ninlsjnih_)� -+."�s_[mn�

_rnl[]n)�-+-2"�I[>D&�]ihn[chcha� .--�ja,gf�[gjc]cffch�q_l_�fsm_^�\s�N?N*fsmitsg_*�

[fe[fch_�nl_[ng_hn+� >ihn[gch[ncha�]_ffof[l�MI<�q[m�l_gip_^�\s�MI[m_�<�%4/�jc�

i`� 2� ga,gf&� %Kb[lg[]c[)� =[c_�^åPl`_)� KL&� ^ca_mncih� `iffiq_^� \s� jl_]cjcn[ncih� i`
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]_ffof[l�jlin_chm�qcnb�4+2�H�[ggihcog�[]_n[n_+� Kf[mgc^�?I<�q[m�l_]ip_l_^�`lig�

nb_�moj_lh[n[hn�\s�_nb[hif�jl_]cjcn[ncih+� Ob_�?I<�j_ff_n�q[m�l_momj_h^_^� ch�O@�

\o``_l�%jC�5+-&�[h^�`olnb_l�jolc`c_^�\s�jl_]cjcn[ncih�ch�0-"�jifs_nbsf_h_�afs]if�%K@B&�

%Acmb_l�N]c_hnc`c])� I_j_[h)� >[h[^[&� ch� . + 5 �H� I[>D+� Ob_� K@B�q[m� l_gip_^� \s�

jb_hif*]bfili`ilg�_rnl[]ncih�[h^�nb_�jf[mgc^�?I<�q[m�jl_]cjcn[n_^�qcnb�_nb[hif� ch�

nb_� jl_m_h]_� i`�0�H� mi^cog�[]_n[n_� %jC� 2+/&� [h^� mnil_^� [n� *4-� }>� ohncf� om_^� ch�

m_ko_h]cha� l_[]ncihm+

Ob_� ho]f_inc^_� m_ko_h]_m� i`�nb_� ?I<� chm_ln�q_l_� ^_n_lgch_^� \s� nb_� mn[h^[l^�

^c^_irs� ]b[ch� n_lgch[ncih� g_nbi^� %N[ha_l� _n� [f+)� .644&� omcha� nb_� N_ko_h[m_�

Q_lmcih�/�ecn�%<g_lmb[g)�J[epcff_)�>[h[^[&+� Ail�nbcm)� jolc`c_^�jf[mgc^�?I<�q[m�

^_h[nol_^�[n�04�}>�`il�0-�gch�qcnb�-+.� pif�i`�/�H�I[JC�[h^�/�gH�@?O<�`iffiq_^�

\s� _nb[hif� jl_]cjcn[ncih+� Ob_� ?I<� n_gjf[n_� q[m� nb_h� [hh_[f_^� qcnb� `ilq[l^�

%Phcp_lm[f� jlcg_l� H.0,jP>&� il� l_p_lm_� jlcg_l� %M_p_lm_� m_ko_h]cha� jlcg_l�

H.0,jP>&�%=i_blcha_l�H[hb_cg)�G[p[f)�>[h[^[&�il�D=?Q�mj_]c`c]�jlcg_l�[n�[�`ch[f�

]ih]_hnl[ncih� i`�-+.� jH� ch� [� .-� jc� N_ko_h[m_� l_[]ncih� gcrnol_� \s� b_[ncha� nb_�

gcrnol_�[n�32�}>�`il�/�gch�[h^�]iifcha�mfiqfs�ni�04�}>+� Ob_�[hh_[f_^�?I<*jlcg_l�

gcrnol_�q[m� ch]o\[n_^� `il�2�gch�[n� liig� n_gj_l[nol_�qcnb� N_ko_h[m_�_htsg_)�

^cnbcinbl_cnif�%?OO&�[h^�[ff�`iol�^IOKm�[h^� l[^cif[\_f_^�^<OK�%M_^cpo_ÉV[YÅNX).-�

g>c,gf)�<g_lmb[g�>[h[^[�Gn^)�J[epcff_)� >[h[^[&+� @rn_hmcih�i`�nb_�jlcg_l�q[m�

n_lgch[n_^� ch�`iol�m_j[l[n_�l_[]ncihm)�_[]b�]ihn[chcha�[�mchaf_�^c^_irs�ho]f_inc^_�

nlcjbimjb[n_�^^IOK�ch�[^^cncih�ni�nb_�`iol�^IOKm+� Ob_�n_lgch[ncih�l_[]ncihm�q_l_�

][llc_^�ion�[n�04�}>�`il�2�gch�[h^�mnijj_^�\s�[^^cncih�i`�1�jc�i`�mnij�mifoncih�%rsf_h_

/4



]s[hif� -+.")� \ligijb_hif� \fo_� -+.")� .� gf� i`�-+2� H� @?O<� Dh� `]lg[gc^_&� [h^�

mnil_^�[n� *4-�}>�ohncf� fi[^_^�Dh�[�m_ko_h]cha�a_f�i`�3 "�[]lsf[gf^_�[h^� 5 �H�ol_[+�

Ob_�m_ko_h]cha�l_[]ncihm�q_l_�^_h[nol_^� [n�42*5-}>�`il�.�gch�jlcil�ni�fi[^cha�Dhni�

nb_�a_f�q_ffm� [h^�q_l_�_f_]nlijbil_m_^� [n�22�R�`il�2� b+� Ob_�a_f�q[m�`cr_^� Dh�[�

mifoncih�]ihn[chcha� . - "�g_nb[hif�[h^� . - "�[]_nc]�[]c^�[h^�^lc_^�oh^_l�p[]oog�[n�

5-� }>� `il� 0� b+� <onil[^cial[jbs� q[m� j_l`ilg_^� [n� liig� n_gj_l[nol_� `il�

[jjlircg[n_fs�03�b�omcha�<g_lmb[g�Csj_l`cfg�HK+

.*.*/� LkXYbed_d]� e\� I<KBB� l[Yjeh� Z[h_l[Z� B;=O� Y=G:� _d� f@E/)@[d[E_]^j�

[nfh[ii_ed�l[Yjehi�WdZ�d[ij[Z�Z[b[j_edi

Ob_�D=?Q�]?I<�]fih_�%jKDD<&�q[m�nb_�miol]_�i`�nb_�`off*f_hanb�2$�hih]i^cha�l_acih�

i`�JC*D=?Q�a_hig_�m_ag_hn�<+� Ob_�2FO�<%*CF�DD� Dhm_ln�?I<�i`�]fih_�jKDD<�q[m�

jolc`c_^� `lig� fiq� g_fncha� [a[lim_� a_f� [h^� chm_ln_^� Dhni� \inb� jBG0*Kligin_l�

B_h_Gcabn�p_]nil�[h^�nb_�jBG0*@hb[h]_l�B_h_Gfabn�p_]nil�%Klig_a[)� H[^cmih)�

PN<&� ^ca_mn_^� qcnb� 2FO� D� [h^� *CF� DD+� Ob_� Dhm_ln� q[m� jimcncih_^� cgg_^c[n_fs�

ojmnl_[g�i`�nb_� fo]c`_l[m_� %GP>&� l_jiln_l�a_h_�m_ko_h]_m� Dh�nb_m_�p_]nilm)� [h^�

nl[hm`ilg_^�ch�-&?IFE�,/(?Q�]igj_n_hn�]_ffm�%BD=>J*=MG)�=olfchanih)�>[h[^[&�ni�

sc_f^�]fih_m�jK<.0.� [h^�j@<.0.)� l_mj_]ncp_fs�%Aca+�0=)�0> &+� Ob_�jBG0*Kligin_l�

p_]nil� ]ihn[chm� [h� NQ1-� jligin_l� %_hb[h]_l*f_mm� jBG0*Kligin_l&8� nb_� jBG0*�

@hb[h]_l�p_]nil)� [h�NQ1-�_hb[h]_l�%jligin_l*f_mm�jBG0*@hb[h]_l&8� nb_�jBG0*�

>ihnlif�p_]nil�]ihn[chm�\inb�NQ1-�jligin_l�[h^�NQ1-�_hb[h]_l)�[ff�i`�nb_g�qcnb�

`cl_`fs�fo]c`_l[m_�a_h_�[m�nb_�a_h_nc]�l_jiln_l�%Aca�0<&+
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f>::42

f>Zi)eb_]e/.
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fIZi)eb_]e/.

fI::/.

Aca+�07� jBG0�jf[mgc^�p_]nil�]ihmnlo]nm+� <� KBG0*>�^_hin_m�nb_�jBG0*>ihnlif�
jf[mgc^�qcnb� N1-� jligin_l�%NQ1-*K&)� fo]c`_l[m_� %GP>&� l_jiln_l�a_h_�[h^� NQ1-�
_hb[h]_l�%NQ1-*@&8� jBG0*@�^_hin_m�jBG0*@hb[h]_l�jf[mgc^�qcnbion�nb_�NQ1-�
jligin_l7� jBG0*K�^_hin_m� jBG0� jligin_l�jf[mgc^�qcnbion�NQ1-�_hb[h]_l+� =�
>ihmnlo]nm�i`�jBG0*@hb[h]_l�p_]nil�]ihn[chcha�jlial_mmcp_fs�̂ _f_n_^�f_hanbm�i`�nb_�
2å� n_lgch[f� l_acih� i`�m_ag_hn�<�i`�D=?Q�%D=?Q*2$I>&8� j@<.0.� ]ihn[chm� nb_�`off*�
f_hanb� hih]i^cha� l_acih� %jl_]olmil� jifsjlin_ch� JMA� jimcncihm� *.0.� ni� (./&8�
j@<<0/)� j@<<3 3 )�[h^�j@<<5 3 �]ill_mjih^�ni�]ihmnlo]nm�]ihn[chcha�*66�ni�(./)�*�
32�ni�(./)� *�12�ni�(�./�l_mj_]ncp_fs�i`�nb_�2$�n_lgch[f�l_acih�i`�m_ag_hn�<�i`�D=?Q�
a_hig_+�j@^m*ifcai0/�]ihn[chm�nb_�chcnc[f�0/�hnm�i`�2$�n_lgch[f�l_acih�i`�m_ag_hn�<�
i`�D=?Q�a_hig_%*.0.�ni�*.--�hn&+� - � >ihmnlo]nm�i`�jBG0*Kligin_l�p_]nil8�jK<D0.�
]ihn[chm� nb_� `off*f_hanb� hih*]i^cha� l_acih� %*.0.� ni� (./&)� jK<<0/� ]ihn[chm�
hih]i^cha�l_acih�qcnb�nb_�n_lgch[f�0/*\j�^_f_n_^8�jK^m*ifcai0/�]ihn[chm�nb_�chcnc[f�
0/�hnm�i`�2$�n_lgch[f�l_acih�i`�m_ag_hn�<�i`�D=?Q�a_hig_�%*.0.� ni�*.--�hn&+� >limm*�
b[n]b_^�\ir�l_jl_m_hnm� D=?Q�0/\j�]ihm_hmom�m_ko_h]_�ch�a_hig_�m_ag_hnm�<�
[h^� =+�<�^_hin_m�\[m_�^_f_ncih�%I[a[l[d[h�[h^�Fc\_ha_)� .664\&+

0,



Klial_mmcp_� ^_f_ncihm� ih� nb_� l_]ig\ch[hn� jf[mgc^� ]ihn[chcha� nb_� `off*f_hanb� 2$�
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n_lgch[f�0/�\j�`l[ag_hn�qbc]b�cm�nb_�jon[ncp_�D=?Q�jligin_l&+
jBG0*K� cm�nb_�jBG0*Kligin_l�B_h_Gcabn�p_]nil�qcnbion�nb_�D=?Q�m_ag_hn�< �2�*�

n_lgch[f�hih]i^cha�m_ko_h]_m+
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<�i`� D=?Q� ch�pclom*ch`_]n_^�[h^� ohch`_]n_^�Q_li�]_ffm+� Ob_�p[fo_m� l_jl_m_hn�nb_�

l_mofnm�i`�[n�f_[mn�nbl__�ch^_j_h^_hn�_rj_lcg_hnm�ch�qbc]b�nb_�]ihmnlo]nm�jPHN0/)�
jPKN0/)� jPHN.0.)� jPKN.0.)� jPHN<0/�[h^� jPKN<0/�q_l_�n_mn_^� ch� j[l[ff_f�

qcnb� nb[n� i`� jBG0*Kligin_l� p_]nil+� Ob_� p[fo_m� i`� nb_� ]ihmnlo]nm� ch� <� [l_�

l_jl_m_hn_^�[l\cnl[lcfs�l_f[ncp_�ni�nb[n�i`�jPHN0/�[h^�nbim_� ch�=+� l_f[ncp_�ni�nb[n�i`�

jPHN<0/�%I[a[l[d[h�[h^�Fc\_ha_)� .664\&+
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Ob_�2$�n_lgch[f�m_ko_h]_�i`�nb_�jfom�mnl[h^�MI<�ch�\inb�a_hig_�m_ag_hnm�]ihmcmnm�

i`�[� 0/� \j� ]ihm_hmom�m_ko_h]_�nb[n�cm�_mm_hnc[ffs�mcgcf[l� ch� [ff� mcr� D=?Q�mnl[chm�

_r[gch_^�ni�^[n_�qb_l_[m�nb_�0$�_h^�b[m�nb_�f[mn�2�\[m_m�c^_hnc][f�%Fc\_ha_�_n�[f+)�

.663&+� Ob_�nl[hm]lcjncih�i`�nb_�\cg[pclom�a_hig_�][h�i]]ol�\s�[�m_gc]ihm_lp[ncp_�

mnl[h^�^cmjf[]_g_hn�g_]b[hcmg�qcnb�ihfs�nb_�jfom�mnl[h^�MI<�i`�nb_�nqi�a_hig_�

m_ag_hnm�mshnb_mct_^�EH�PENLI�%?i\im)� .662&�[h^� EH�PEPI�%H[as[l�_n�[f)� .665&+� Dn�cm�

bcabfs� jli\[\f_� nb[n� nb_� jfom*m_hm_� MI<� nl[hm]lcjnm� [l_� _cnb_l� m_ko_mn_l_^� \s�

lc\imig_m�`il�nl[hmf[ncih)� il�[l_�j[]e[a_^� chni�jli][jmc^m)�qb_l_�nb_s�m_lp_�[m�

n_gjf[n_m�`il�gchom�mnl[h^�mshnb_mcm�mcgcf[l�ni�qb[n�b[m�\__h� l_jiln_^�`il�inb_l�

^mMI<�pclom_m� %Alcf[h^_l�_n�[f+)� .66/8� K[nnih)� .6608� .663&+� Ob_�^[n[� jl_m_hn_^�

b_l_�^_gihmnl[n_�nb[n�nb_�chcnc[f�0/*\j�mnl_n]b�i`�m_ko_h]_�[n�nb_�N$�_h^�i`�a_hig_�

m_ag_hn�<�jl_]olmil�jifsjlin_ch�JMA�jimcncihm�*.0.� ni�*.--� cm�[�g[dil�jligin_l�

_f_g_hn�i`�D=?Q+

Dh�nb_�`clmn�m_n�i`�nl[hm`_]ncih�_rj_lcg_hnm�ch�ohch`_]n_^�Q_li�]_ffm�qcnb�jlial_mmcp_fs�

^_f_n_^� ]ihmnlo]nm� i`�nb_� N$� hih]i^cha� l_acih� i`�m_ag_hn�<)� ihfs�nb_� `off*f_hanb�

]ihmnlo]n�%j@<.0.&�[h^�nb_�]ihmnlo]n�qcnb�nb_�`clmn�0/�\j�`l[ag_hn�%j@^m*ifcai0/&�

b[^�mcahc`c][hn�GP>�[]ncpcns�qb_h�_r[gch_^�`il�jligin_l�mnl_hanb+� Ob_�`off*f_hanb�

]ihmnlo]n�%jK<.0.&�[h^�nb_�]ihmnlo]n�i`�nb_�hih]i^cha�l_acih�qcnb�nb_�n_lgch[f�0/*�

\j� ^_f_n_^� %jK<Y0/&)� \on� hin�nb_� ]ihmnlo]n�qcnb� nb_� `clmn�0/*\j� `l[ag_hn� %jK^m*�

ifcai0/&)�[fmi�mbiq_^�GP>�[]ncpcns�qb_h�n_mn_^�`il�_hb[h]_l�[]ncpcns�%Aca+� 3 &+� Ob_
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jligin_l�[h^�_hb[h]_l�[]ncpcnc_m�i`�nb_m_�]ihmnlo]nm�ch�ohch`_]n_^�Q_li�]_ffm�q_l_�

oh_rj_]n_^�[m�nb_l_� cm�hi� l_jiln�i`�m_ko_h]_� c^_hncns�\_nq__h� D=?Q�QK.� qbc]b�

m_lp_m�[m�nb_�pcl[f�MI<�^_j_h^_hn�MI<�jifsg_l[m_�[h^�]_ffof[l�?I<*^_j_h^_hn�

MI<�jifsg_l[m_m+� Nch]_�Q_li�]_ffm�[l_�j_lgcmmcp_�`il�D=?Q�l_jfc][ncih�[h^� D=?Q�

l_jfc][n_m�ni�p_ls�bcab�ncnl_m�ch�nb_m_�]_ffm�%Goe_ln�_n�[f+)� .6428�Fc\_ha_�_n�[f+)� .655�

\8�Fc\_ha_�[h^�H]F_hh[)� .66/&�_mn[\fcmbcha�[�jli^o]ncp_�ch`_]ncih)� nb_�pcl[f�]?I<�

chm_lnm� ch� nb_� ]ihmnlo]nm� q_l_� jl_mog[\fs� l_]iahct_^� \s� ]_ffof[l� nl[hm]lcjncih�

`[]nilm� nb_l_\s� gi^of[ncha� GP>� _rjl_mmcih� ch� ohch`_]n_^� Q_li� ]_ffm+� Dn� cm� [fmi�

jimmc\f_� nb[n� nb_� jon[ncp_� jligin_l� l_acih� i`�pcl[f� ]?I<� chm_ln�_r[gch_^� ch� nb_�

ohch`_]n_^� Q_li� ]_ffm� b[m� chnlchmc]� ?I<� jligin_l� []ncpcns� nb_l_\s� [ffiqcha�

l_]iahcncih�\s�nb_�]_ffof[l�?I<�^_j_h^_hn�MI<�jifsg_l[m_�DD�[h^�nb_�m[g_�l_acih�

]iof^� jl_mog[\fs� m_lp_� [m� MI<� jligin_l� l_]iahct_^� EH� NL=HM� \s� D=?Q� MI<�

^_j_h^_hn�MI<�jifsg_l[m_�mojjfc_^�\s�D=?Q�ch`_]n_^�Q_li�]_ffm+

Oi� `olnb_l� ^_n_lgch_� qb_nb_l� nb_� fi][fct_^� jligin_l� l_acih� b[m� `oh]ncih[f�

mcahc`c][h]_�̀ il�D=?Q)�m_f_]n_^�l_acihm�i`�D=?Q�m_ag_hn�<�n_lgch[f�MI<�m_ko_h]_m�

q_l_� a_h_l[n_^�_h^ia_hiomfs� EH� PEPI&� Ail�nbcm)� nl[hmc_hnfs�nl[hm`_]n_^�gi^c`c_^�

jBG0*Kligin_l�]ihmnlo]nm� q_l_�g[^_� ch�qbc]b� EH� PEPI� nl[hm]lcjncih� chcnc[n_^� \s�

]_ffof[l�MI<�jifsg_l[m_�DD�l_]iahctcha�nb_�NQ1-�jligin_l�jimcncih_^�ojmnl_[g�i`�

nb_�pcl[f�n_lgch[f�]?I<�m_ko_h]_m�%Aca+�15&�qiof^�a_h_l[n_�l_]ig\ch[hn�pcl[f*GP>�

MI<m+� Obcm�mnl[n_as�cm�[h[fiaiom�ni�nb[n�jl_pciomfs�om_^�ch�nb_�gon[ncih[f�[h[fsmcm�

i`�ch`fo_ht[�pclom�jligin_l�_f_g_hnm�EH�PEPI�%I_og[hh�[h^�Ci\ig)� .662&)�qb_l_�

]_ffof[l� MI<� jifsg_l[m_� D� q[m� om_^� `il� EH� PEPI� nl[hm]lcjncih� i`� nl[hm`_]n_^
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]ihmnlo]nm� ]ihn[chcha� l_]ig\ch[hn� pcl[f� n_lgch[f� ]?I<� m_ko_h]_m� qcnb� nb_�

]bfil[gjb_hc]if�[]_nsf�nl[hm`_l[m_�%><O&�l_jiln_l�a_h_+� Dh�nbcm�msmn_g)�><O�MI<m�

q_l_� a_h_l[n_^� _h^ia_hiomfs� `il� nb_� gon[ncih[f� [h[fsmcm� i `� ch`fo_ht[� pclom�

jligin_l�qb_l_�nb_�pcl[f�]i^cha�m_ko_h]_�q[m�l_jf[]_^�\s�nb_�]i^cha�m_ko_h]_�̀ il�

><O+� Ob_�pcl[f� n_lgch[f� m_ko_h]_m�q_l_� l_n[ch_^� [m� ]?I<m�[h^�q_l_� chm_ln_^�

\_nq__h� nb_�giom_� l?I<�jligin_l�[h^� n_lgch[nil�m_ko_h]_m+� Ol[hm`_]ncih�i`�

mo]b�l_]ig\ch[hn�?I<�n_gjf[n_m�chni�giom_�il�HJ>F�]_ffm�`iffiq_^�\s�ch`fo_ht[�

pclom� ch`_]ncih�[h^�><O�[mm[sm�^_gihmnl[n_^�nb[n�nb_�><O�pMI<m�nl[hm]lc\_^�EH�

PEPI� \s�]_ffof[l�MI<�jifsg_l[m_� D� `lig�giom_� l?I<�jligin_l�q_l_�nl[hm]lc\_^�

`olnb_l�EH�PEPI�\s�]_ffof[l�MI<�jifsg_l[m_�D� chni�jfom*m_hm_�gMI<�[h^�nl[hmf[n_^�

chni�><O�jlin_ch� %I_og[hh�[h^�Ci\ig)� .662&+

<m�mbiqh� ch�Aca+�4)�pclno[ffs�[ff�nb_�oj*l_aof[n_^�GP>�[]ncpcns�ch� ch`_]n_^�]_ffm�]iof^�

\_� [nnlc\on_^� ni� nb_� _h^ia_hiom� a_h_l[ncih� i`� pcl[f� gchom*m_hm_� MI<� i`� nb_�

n_lgch[f�0/�\j�ojmnl_[g�i`�nb_�GP>�<PB�]i^ih�l_mofncha�`lig�nb_�nl[hm]lcjncih�\s�

]_ffof[l�MI<�jifsg_l[m_�DD� l_]iahctcha�nb_�NQ1-�jligin_l�ch�]ihmnlo]nm�jPHN0/�

[h^�jPHN.0.� %Aca+�1=&+

Ob_� jimmc\f_� m_ko_h]_� i`� nl[hm]lcjncih� _p_hnm� ch� nb_� oj*l_aof[ncih� i`� GP>�

_rjl_mmcih� ch� D=?Q� ch`_]n_^� ]_ffm� cm�^_jc]n_^� ch� Aca+� 5 � %I[a[l[d[h� [h^� Fc\_ha_)�

.664\&+� Pjih�nl[hm`_]ncih)� jf[mgc^�?I<�]ihmnlo]nm�q_l_�nl[hm]lc\_^� \s�]_ffof[l�

MI<�jifsg_l[m_�DD� l_]iahctcha�nb_�NQ1-�jligin_l+� Ob_�l_mofncha�nl[hm]lcjnm�q_l_
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_cnb_l�nl[hmf[n_^�Dhni�GP>�il�m_lp_^�[m�n_gjf[n_m�`il�nl[hm]lcjncih�\s�nb_�pcl[f�MI<�

jifsg_l[m_�jlipc^_^�EH�NL=HM�ch� D=?Q*ch`_]n_^�Q_li�]_ffm+

Nch]_�nl[hm`_]ncihm�qcnb�jPHN0/�[h^�jPHN.0.� ]ihmnlo]nm�[fih_�l_mofn_^� ch� oj*�

l_aof[n_^�GP>�_rjl_mmcih�%Aca+�4&)�ihfs�nb_�]_ffof[l�MI<�jifsg_l[m_�DD�nl[hm]lcjnm�

]ihn[chcha�nb_�2$*n_lgch[f�pcl[f�MI<�m_ko_h]_�ch�nb_�gchom*m_hm_�ilc_hn[ncih�q_l_�

chcnc[ffs�l_]iahct_^�\s�nb_�pcl[f�MI<�jifsg_l[m_+� Dn�[fmi�`iffiqm�nb[n�nb_�pcl[f�MI<�

jifsg_l[m_�q[m�[\f_�ni�oncfct_�mmMI<�[m�n_gjf[n_�`il�MI<�mshnb_mcm)�[h^�nb[n�ojih�

l_]iahcncih�i`�nb_�jligin_l�m_ko_h]_�ch�nb_�n_lgch[f�pcl[f�MI<)�nl[hm]lcjncih�]iof^�

jli]__^� ch�_cnb_l�^cl_]ncih+� Kli\[\fs�2$*0$� chn_l[]ncihm�i`�l_]ig\ch[hn�pcl[f�MI<�

mnl[h^m� [l_� cgjiln[hn� ch� ^_n_lgchcha� nb_� ^cl_]ncih� i`�nl[hm]lcjncih+� =_][om_� i`�

[gjfc`c][ncih� ch� GP>�_rjl_mmcih� ch� jPHN0/�[h^� jPHN.0.)� nb_� GP>� nl[hm]lcjnm�

om_^� `il�nl[hmf[ncih�gomn�b[p_�\__h�[n�f_[mn�nb_�m_]ih^�a_h_l[ncih�nl[hm]lcjnm�i`�

nb_�pcl[f� MI<�jifsg_l[m_+� Obcm� cgjfc_m�nb[n�nb_�pcl[f� MI<�jifsg_l[m_�q[m�[fmi�

[\f_�ni�om_�cnm�iqh�jfom*m_hm_�nl[hm]lcjnm�[m�n_gjf[n_m�`il�nl[hm]lcjncih+� Nch]_�nb_�

jfom*m_hm_� nl[hm]lcjnm� i`� ]_ffof[l� MI<� jifsg_l[m_� DD� %ch� 2$*0$� ilc_hn[ncih&� q_l_�

[jj[l_hnfs� hin� om_^� [m� n_gjf[n_m� `il� nl[hm]lcjncih� chcnc[ncha� nl[hm]lcjncih)� cn� cm�

jimmc\f_�nb[n�nb_�jfom*m_hm_�nl[hm]lcjnm�i`�nb_�pcl[f�MI<�jifsg_l[m_�q_l_�mig_biq�

gi^c`c_^� \s�pcl[f�MI<�jifsg_l[m_+� Dn� cm�jimmc\f_�nb[n�nb_� D=?Q�MI<�jifsg_l[m_�

chcnc[n_^�nb_�nl[hm]lcjncih�[n�nb_�0$�_h^�i`�nb_�pcl[f�nl[hm]lcjn�ch�nb_� l_]ig\ch[hn�pcl[f�

GP>� MI<�nl[hm]lcjn+� Ob_�nl[hm]lcjncih� jli]__^_^� `olnb_l�ni� nb_� inb_l�0$�_h^� i`�

l_]ig\ch[hn� GP>� MI<� \s� D=?Q� MI<� jifsg_l[m_� jli\[\fs� ]cl]of[lctcha� [h^�

chn_l[]ncha�qcnb� nb_� 0$�_h^� i`� l_]ig\ch[hn� GP>� MI<+� <hinb_l�m_]ih^� lioh^� i`
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nl[hm]lcjncih�chcnc[n_^�[n�nb_�gchom�m_hm_�nl[hm]lcjn�i`�l_]ig\ch[hn�GP>�MI<�qiof^�

jimmc\fs�l_mofn� ch� nb_�_hb[h]_^� fo]c`_l[m_�_rjl_mmcih�i\m_lp_^� ch� D=?Q�ch`_]n_^�

]_ffm�nl[hm`_]n_^�qcnb�jPHN0/�[h^�jPHN.0.+� Ciq_p_l)�nb_�l_mofnm�]f_[lfs�ch^c][n_�

nb[n�qbcf_� nb_� pcl[f� n_lgch[f� m_ko_h]_m� i`�\inb� h_a[ncp_� [h^� jimcncp_� jif[lcnc_m�

m_lp_^�[m�n_gjf[n_m�`il�nl[hm]lcjncih�\s�nb_�pcl[f�MI<�jifsg_l[m_)�nb_�jfom*m_hm_�

n_gjf[n_m�q_l_�nl[hm]lc\_^�ihfs�c`�nb_s�q_l_�nl[hm]lcjncih�jli^o]nm�i`�nb_�pcl[f�MI<�

jifsg_l[m_�%Aca+� 5 &+� Obcm�qiof^�[]]iohn�`il�nb_�^c``_l_h]_m� ch�GP>�_rjl_mmcih� ch�

D=?Q*ch`_]n_^� ]_ffm� nl[hm`_]n_^� qcnb� ]ihmnlo]nm� ch� gchom*m_hm_� [h^� jfom*m_hm_�

ilc_hn[ncihm�%Aca+�4&+

Dn�cm�jimmc\f_�nb[n�nb_�l_acihm�[h[fst_^�`il�l_aof[nils�`oh]ncihm�ch�nb_�jl_m_hn�mno^s�

gcabn� b[p_� _r_ln_^� ^c``_l_hnc[f� nl[hmf[ncih� _``c]c_h]c_m� ih� nb_� EH� PEPI� a_h_l[n_^�

l_]ig\ch[hn�pcl[f*GP>�MI<�nl[hm]lcjnm+� Ciq_p_l)�nb_�[\m_h]_�i`�bcab_l�f_p_fm�i`�

_rjl_mmcih�ch�nb_�]ihmnlo]nm�f[]echa�nb_�pcl[f�n_lgch[f�0/*\j�`l[ag_hn�%jPKN[0/�[h^�

KPHN[0/&� ch� nl[hm`_]n_^� ch`_]n_^� ]_ffm� ch� ]ihnl[mn� ni� nb_� mnliha� mncgof[ncih� \s�

]ihmnlo]nm�qcnb�nb_�0/�\j�`l[ag_hn�%jPHN0/�[h^�jPHN.0.&�%Aca+�4&� ch^c][n_m�nb[n�

mo]b�^c``_l_hnc[f�nl[hmf[ncih�_``c]c_h]c_m�q_l_�hin�[�`[]nil�ch�nb_�oj*l_aof[ncih�i`�GP>�

_rjl_mmcih)� [h^� nb[n� D=?Q*mj_]c`c]� [gjfc`c][ncih� ch^__^� niie� jf[]_� l_h^_lcha�

_h^ia_hiomfs� a_h_l[n_^� n_lgch[f� pcl[f� MI<� m_ko_h]_m� `lig� nb_m_� ]ihmnlo]nm�

\cifiac][ffs�[]ncp_�%I[a[l[d[h�[h^�Fc\_ha_)� .664\&+� Hil_ip_l)�nb_�GP>�[mm[sm�i`�

nb_� ohch`_]n_^� ]_ffm� nl[hm`_]n_^� qcnb� nb_� m[g_� jBG0*Kligin_l� l_]ig\ch[hn�

]ihmnlo]nm�%Aca+�4&�l[h�ch�]fim_�j[l[ff_f�qcnb�nbim_�i`�nb_�chcnc[f�nl[hm`_]ncihm�%Aca+�3 &�

[h^�lof_^�ion�[hs�_hb[h]_l�[]ncpcns�ch�nb_�pcl[f�n_lgch[f�0/*\j�`l[ag_hn+
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KxKN.0.� [h^� jPKN0/�qcnb� nb_� jfom*m_hm_�ilc_hn[ncih� 2$� * � 0$� i`�nb_� hih]i^cha�

l_acih�i`�m_ag_hn�<�i`�D=?Q�̂ iqhmnl_[g�i`�nb_�NQ1-�jligin_l+� Ob_�jf[mgc^�?I<�

qcnb�2$%*&� D=?Q*I>�l_jl_m_hnm�]ihmnlo]nm�jPHN.0.� [h^�jPHN0/�qcnb�nb_�gchom*�

m_hm_�ilc_hn[ncih�2$�* �0$�i`�nb_�hih]i^cha�l_acih�i`�m_ag_hn�<�i`�D=?Q�^iqhmnl_[g�
i`�nb_�NQ1-�jligin_l+� Ail�nb_�l_]ig\ch[hn�MI<)�2$%(&�D=?Q*I>�[h^�2å%*&�D=?Q*I>�
^_hin_�nb_�jfom�mnl[h^�MI<�[h^�nb_�gchom�mnl[h^�MI<)� l_mj_]ncp_fs8�nb_�2$� * � 0$�il�
0$�* �2$�^cl_]ncih� cm�[fmi�ch^c][n_^�\_fiq�_[]b�MI<�mnl[h^+
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Dh�]ih]fomcih)� nb_�^[n[�n[e_h�nia_nb_l�̀ lig�Dh`_]n_^�[h^�ohch`_]n_^�]_ffm�_gjfischa�

p[lciom�]ig\ch[ncihm�i`�l_]ig\ch[hn�jBG0*B_h_fcabn�_rjl_mmcih�p_]nilm�mnlihafs�

mojjiln� nb_� _rcmn_h]_� i`� [� jligin_l� _f_g_hn� [n� nb_� n_lgch[f� 0/� \j� mnl_n]b� i`�

m_ko_h]_�[n�nb_�2$�hih]i^cha�l_acih�i`�D=?Q+� <^^cncih[f�_pc^_h]_�]ihmcmn_hn�qcnb�

nb_� chn_ljl_n[ncih�nb[n�nb_�2$*n_lgch[f� 0/*ho]f_inc^_�m_ko_h]_�mnl_n]b�i`�a_hig_�

m_ag_hn�<�]ihn[chm�[�g[dil�jligin_l�l_acih�i`�D=?Q�[l_7�%c&�nbcm�gchcg[f�l_acih� cm�

bcabfs� ]ihm_lp_^� \_nq__h� nb_� nqi� a_hig_� m_ag_hnm� %Fc\_ha_� _n� [f+)� .663&)�

moaa_mncha� cn� b[m� `oh]ncih[f� mcahc`c][h]_� ]iggih� ni� nb_� nqi� m_ag_hnm8� %cc&� nbcm�

l_acih�b[^�g[rcg[f�jligin_l�mnl_hanb�qcnb�hi�^_n_]n[\f_�_hb[h]_l�[]ncpcns)�i`�nb_�

`cp_�]ihmnlo]nm�]ihn[chcha�pcl[f�hih]i^cha�m_ko_h]_m�nl[hm`_]n_^�ch�ohch`_]n_^�]_ffm8�

[h^�%ccc&�nbcm�m_ko_h]_�[n�nb_�0'�_h^�i`�nb_�gchom�mnl[h^m�`il�\inb�a_hig_�m_ag_hnm�

<� [h^� =� b[m� ]ihmc^_l[\f_� m_ko_h]_� c^_hncns�qcnb� m_ko_h]_m� [n� nb_� [fjb[pclom�

chcnc[ncih� mcn_� `il� /3N� mo\a_higc]� MI<� mshnb_mcm� %G_pcm� _n� [f+)� .66-&)� nb_�

jifsg_l[m_�l_]iahcncih�]il_�i`�lin[pclom�a_h_�5 �gMI<�%K[nnih�_n�[f+)�.663&�[h^�nb_�

ohcko_� ]ihm_hmom� chn_la_hc]�il�chn_lh[f� jligin_l�m_ko_h]_m�i`�giom_�b_j[ncncm�

pclom�%Nbc_b�_n�[f+)� .654&�%Aca+�6&)�qbc]b�b[p_�\__h�moaa_mn_^�ni�jf[s�[h�_mm_hnc[f�

lif_� ch� nb_�a_h_l[ncih�i`�0$�]i*n_lgch[f� h_mn_^�jfom*m_hm_�nl[hm]lcjnm� `lig�gchom�

m_hm_�a_higc]�MI<+� <hs�ho]f_inc^_�^c``_l_h]_m�\_nq__h� D=?Q�m_ag_hnm�<�[h^�

=� qcnbch� nb_� 0/*\j� ]ihm_lp_^� l_acih� %Aca+� 6&� g[s� l_jl_m_hn� jimcncihm� i`� f_mm_l�

cgjiln[h]_� i`� l_]iahcncih� \s� nb_� pcl[f� MI<� jifsg_l[m_+� =s� nb_� m[g_� nie_h)�

m_ko_h]_�^c``_l_h]_m�\_nq__h�pclom_m� ch�nb_�jligin_l�m_ko_h]_m�[fcah_^� ch�Aca+�

6� g[s� \_� [� l_`f_]ncih� i`� ^c``_l_h]_m� ch� mj_]c`c]cns� i`� nb_� p[lciom� pcl[f� MI<�

jifsg_l[m_m�%I[a[l[d[h�[h^�Fc\_ha_)� .664\&+
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Aca+�67� <fcahg_hn�i`�nb_�0/*ho]f_inc^_�mnl_n]b�[n�nb_�0$�_h^�i `�nb_�gchom�mnl[h^m�i`�
a_hig_�m_ag_hnm�<�[h^�=�i`�D=?Q�qcnb�gchom�mnl[h^�m_ko_h]_m�[n�chcnc[ncih�mcn_m�
i`�mig_�[fjb[pclom_m�%G_pcm�AN=F&$� .66-&+� 669�Mimm�lcp_l�pclom8�703�Nch^\cm�pclom8�
7.9�N_gfcec�`il_mn�pclom8�H=Q�Hc^^f_\ola�pclom8�H,@@�R_mn_lh�_koch_�_h]_jb[fcncm�
pclom8�---�@[mn_lh�_koch_�_h]_jb[fcncm�pclom8�9--�Q_h_to_f[h�_koch_�_h]_jb[fcncm�
pclom8�jifsg_l[m_�l_]iahcncih�]il_�ch�lin[pclom�%JNP�mnl[ch&�a_h_�5 �gMI<�%K[nnih
.662&8�[h^�]ihm_hmom�chn_la_hc]�m_ko_h]_m�i`�giom_�b_j[ncncm�pclom� 2/9!�%Nbc_b�
_n� [f+)� .654&+� B[jm� [l_� chnli^o]_^� ni� [fcah� nb_� m_ko_h]_m+� >ifihm� ^_hin_�
m_ko_h]_� c^_hncns�\_nq__h� pclom_m� [h^� \_nq__h�a_higc]� m_ag_hnm�<�[h^� =�i`�
D=?Q�%I[a[l[d[h�[h^�Fc\_ha_)� .664\&+
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Ob_� gi^_� i`� D=?Q� a_hig_� l_jfc][ncih� g[s� \_� mcgcf[l� ni� nb[n� i`� ^mMI<�

\[]n_lcijb[a_�1;3� %@gilc�_n�[f+)� .65-8� Pm[f[�_n�[f+)� .65-8�Q[h� @nn_h�_n�[f+)� .65-&�

^_gihmnl[ncha� [� m_gc]ihm_lp[ncp_� mnl[h^� ^cmjf[]_g_hn� g_]b[hcmg� qb_l_� nb_�

n_gjf[n_�gchom�mnl[h^�l_g[chm�[hh_[f_^�ni�nb_�h_q�jfom�mnl[h^+� Obcm�cm�mojjiln_^�

\s� mno^c_m� ih� D=?Q� [h^� DKIQ� \s� ?i\im� %.662&� [h^� H[as[l� _n� [f+� %.665&+�

=cg[pclom_m�[l_�[fmi�ohcko_�[giha�^mMI<�pclom_m�ch�b[pcha�nb_�QKa�[nn[]b_^�ni�

nb_� 2$� _h^� i`� \inb� a_hig_� m_ag_hnm)� ]cl]of[lctcha� nb_g� %Hoff_l� [h^� Icnm]be_)�

.654&+� Qcl[f�jlin_ch*jlcg_^�MI<�mshnb_mcm�b[m�\__h�^_gihmnl[n_^�EH�PEPI�%H[as[l�

_n�[f+)� .665&+� Obom�nb_s�m__g�ni�\_�^c``_l_hn�`lig�inb_l�^mMI<�pclom_m�mo]b�[m�

lin[pclom� %Biltcafc[�[h^�>iffchm)� .66/8� K[nnih)� .660&�[h^� l_ipclom� %=[h_ld__�[h^�

Nb[nech)� .64-8�Ff_nn�_n�[f+)� .64.&+� M_p_lm_�a_h_nc]m�mno^c_m�qcnb� D=?Q�%Hoh^n�[h^�

Q[eb[lc[)� .663&� [h^� DKIQ� %T[i� [h^� Q[eb[lc[)� .665&)� biq_p_l)� moaa_mn� nb[n� [�

]ihm_lp[ncp_� g_]b[hcmg� g[s�[fmi� i]]ol�qb_l_� nb_� jfom*mnl[h^� MI<m� m_lp_� [m�

n_gjf[n_m�`il�gchom�mnl[h^�mshnb_mcm�\s�QK.� il�MI<*^_j_h^_hn�MI<�jifsg_l[m_�

ni�g[e_�^mMI<+� Iih_nb_f_mm)� nb_� l_aof[nils�m_ko_h]_�`il�a_hig_�_rjl_mmcih�

c^_hnc`c_^�ih�nb_�pcl[f�2$*n_lgch[f�hih]i^cha� l_acih� ch�nb_�jl_m_hn�mno^s�cm�fce_fs�ni�

jf[s�[�g[dil�lif_�ch�nb_�pclom�l_jfc][ncih�]s]f_+� Ob_m_�i\m_lp[ncihm�^i�hin�lof_�ion�

nb_�jimmc\cfcns�nb[n�inb_l�l_aof[nils�m_ko_h]_m�g[s�\_�fi][n_^�[n�nb_�N$�n_lgchom�i`�

nb_� a_hig_� m_ag_hnm� [m� q_ff+� Ob_� [p[cf[\cfcns� i`� [h� EH� PEPI� [mm[s� `il� pcl[f�

l_aof[nils� l_acihm� jlipc^_m� [� niif� qcnb� qbc]b� ni� `olnb_l� mno^s� nb_m_� l_aof[nils�

m_ko_h]_� chn_l[]ncihm�qcnb� mj_]c`c]�pcl[f� [h^� bimn�`[]nilm� nb_l_\s�_hb[h]cha� nb_�

jin_hnc[f� i`�chp_mnca[ncihm�ih� D=?Q�a_hig_�_rjl_mmcih)� l_jfc][ncih�[h^�pclof_h]_�

%I[a[l[d[h�[h^�Fc\_ha_)� .664\&+
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Aolnb_lgil_�cn�cm�jimmc\f_�ni�chnli^o]_�gon[ncihm� ch�nb_�c^_hnc`c_^� jligin_l�l_acih�

i`�D=?Q�m_ag_hn�< �]i^cha�`il�nb_�jifsjlin_ch�\s�omcha�[�l_p_lm_�a_h_nc]m�msmn_g�

[h^�ni�mno^s�nb_�_``_]n�ih�nb_�mn_[^s*mn[n_�f_p_fm�i`�jifsjlin_ch*mj_]c`c]�gMI<m�[h^�

[hs�f_p_f�i`�[nn_ho[ncih�ch�l_]ip_l_^�l_]ig\ch[hn�pclom_m+� No]b�gon[ncih[f�mno^c_m�

i`� nb_� pMI<� jligin_l� i`� [h� _hach__l_^� ch`fo_ht[� pclom� b[p_� l_mofn_^� ch� nb_�

a_h_l[ncih� i`� gMI<m� f[]echa� jifs� <� n[cfm� ch� gimn� i`�nb_g� [h^� nbom� b[pcha� [�

^c``_l_hnc[f�_``_]n�ih�pcl[f�MI<�nl[hm]lcjncih�[h^� f_p_f�i`�pcl[f�l_jfc][ncih�_``c]c_h]s�

%Ai^il�_n�[f+)� .665&+

Ob_�gi^_f�msmn_g�om_^�b_l_�]igjlcmcha�[h�EH�PEPI�[mm[s�qcnb�^c``_l_hn�l_]ig\ch[hn�

]ihmnlo]nm� i`�GP>� l_jiln_l�a_h_� fca[n_^� ni� p[lciom� f_hanbm� i`�nb_� 2$� hih]i^cha�

l_acih�i`�ch`_]nciom�\olm[f�^cm_[m_�pclom� %D=?Q&)�[�^mMI<�pclom)� ][h�\_�_rn_h^_^�

ni�g[j�nb_�l_aof[nils�l_acihm�l_kocl_^�`il�nl[hm]lcjncih�i`�pcl[f�a_h_m�j[lnc]of[lfs�i`�

^mMI<)�[h^�h_a[ncp_�m_hm_�MI<�pclom_m�qbc]b�_h]i^_�nb_cl�iqh�MI<*^_j_h^_hn�

MI<�jifsg_l[m_m+� Dn�cm�[�jl_`_ll_^�q[s�`il�]b[l[]n_lctcha�nb_�l_aof[nils�_f_g_hnm)�

mch]_� nb_� n[la_n� pcl[f� ]?I<� ][h� \_� jimcncih_^� ch� _cnb_l� gchom*� il� jfom*m_hm_�

ilc_hn[ncih�cgg_^c[n_fs�ojmnl_[g�i`�nb_�GP>�l_jiln_l�a_h_�[h^�^iqhmnl_[g�i`�nb_�

NQ1-� jligin_l� jlipc^cha� [h� EH� PEPI� msmn_g� `il� a_h_l[ncha� [onb_hnc]� pcl[f� MI<�

m_ko_h]_m� ]ihn[chcha� nb_� chcnc[ncih� mcah[fm� ni� \_� l_]iahct_^� \s� nb_� pcl[f� MI<�

jifsg_l[m_�mojjfc_^�\s�nb_�l_mj_]ncp_�pclom*ch`_]n_^�]_ffm�%I[a[l[d[h�[h^�Fc\_ha_)�

.665&+
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/*� BLHE:MBHG�:G=�<A:K:<M>KBS:MBHG�H?�:�IHER<EHG:E�:GMB;H=R�

>L<:I>�FNM:GM�H?�B;=O

/*-� BGMKH=N<MBHG

Dh�l_]_hn�s_[lm)�pclof_h]_�p[lc[ncihm� ch� D=?Q�b[p_�\__h�[mmi]c[n_^�qcnb�jli\f_gm�

ch�jlij_lfs�p[]]ch[n_^�`fi]em�%Nhs^_l�.66-&+� <hnca_hc]�[h^�pclof_hn�p[lc[hnm�i`�D=?Q�

b[p_� _g_la_^� ch� p[]]ch[n_^� \licf_l� `fi]em� il� ch� jlia_hs� i`�p[]]ch[n_^� j[l_hnm�

%H|ff_l�_n�[f+)� .66/&+� Mcailiom�p[]]ch[ncihm�i`�]igg_l]c[f� \licf_l�f[s_l�`fi]em�`il�

jlijbsf[rcm� [l_� l_kocl_^� qcnb� f_mm� [nn_ho[n_^� %âchn_lg_^c[n_ä&� mnl[chm� il� gil_�

pclof_hn�mnl[chm�nb[n�[l_� ][j[\f_�i`�mncgof[ncha�cggohcns�ch�nb_�jl_m_h]_�i`�g[n_lh[f�

[hnc\i^s� %Fiq_hbip[h� [h^� p[h� ^_h� =im_)� .660&+� Ob_� _r[]n� mcn_m� i`� nb_� pcl[f�

a_hig_�chpifp_^� ch�pclof_h]_�p[lc[ncihm�[h^�nb_�oh^_lfscha�gif_]of[l�g_]b[hcmgm�

[l_� hin� s_n� ^_`ch_^+� >igj[lcmihm� \_nq__h� nb_� m_ko_h]_m� i`� nb_� pclof_hn� [h^�

[nn_ho[n_^� mnl[chm� %T[g[ao]bc�_n�[f+)�.6638� =liqh�_n�[f+)� .6618� =liqh�#�Nechh_l)

.663&� [h^�[hnca_hc]�p[lc[hnm�i`�D=?Q�%Gch�_n�[f+)� .6608�Q[eb[lc[�_n�[f� )�.661&�b[p_�

hin�[^_ko[n_fs�c^_hnc`c_^�nb_�mj_]c`c]�ho]f_inc^_�[h^�[gchi�[]c^� l_mc^o_m�l_f_p[hn�

ni�nb_�pclof_h]_�i`�D=?Q�%I[a[l[d[h�[h^�Fc\_ha_)� .664[&+

Jp_l�nb_�s_[lm)� [�hog\_l�i`�chp_mnca[ncihm�b[p_�\__h�][llc_^� ion�ni�]b[l[]n_lct_�

mg[ff� [h^� f[la_� jf[ko_*`ilgcha� gon[hnm� i`� D=?Q+� Ob_� ]f[mmc][f� D=?Q� mnl[chm�

^_]l_[m_�ch�pclof_h]_�`iffiqcha�j[mm[a_�ch�_g\lsih[n_^�]bc]e_h�_aam�il�ch�_g\lsi

25



>@A�]_ff� ]ofnol_m� %N[cdi�_n�[f++� .66-8� Dt[q[�_n�[f++� .6458� Nh_^_e_l�_n�[f+)� .634&+�

Dh`_]ncih� i`�]bc]e_hm�qcnb� [nn_ho[n_^� f[la_� [h^� mg[ff� jf[ko_� ]fih_m� ^_lcp_^� \s�

j[mm[acha� nb_� MA*.� mnl[ch� i`� D=?Q�qcnbion� Dggoh_� jl_mmol_� ^c^� hin� _r_ln� [hs�

Dggohimojjl_mmcp_�_``_]n�qb_l_[m� nb_� j[l_hn[f� mnl[ch�q[m� cggohimojjl_mmcp_�

%CDa[mbfb[l[�_n�[f++� .66.&+� Ciq_p_l)� nb_l_� Dm� hi� Dh`ilg[ncih�[\ion�nb_�_``_]n�i`�

j[mm[a_�EH�PENLI�oh^_l�Dggoh_�jl_mmol_�ih�nb_�pclof_h]_)� Dggohia_hf]fns�[h^�inb_l�

gif_]of[l�jlij_lnc_m�i`�D=?Q+

Ob_� jl_m_hn� mno^s� q[m� ^_mcah_^� ni� ]igj[l_� nb_� jb_hinsjc]� [h^� a_hinsjc]�

jlij_lnc_m�i`�[�m_f_]n_^�jifs]fih[f�[hnc\i^s�_m][j_�gon[hn�qcnb�nb_�j[l_hn[f�pclom�

Dh�il^_l�ni�oh^_lmn[h^�\_nn_l�nb_�j[nbia_hc]cns�i`�D=?Q+� Ob_�m_f_]ncih�_r_ln_^�\s�

[hnc\i^s�il�inb_l�bimn� Dggoh_� g_]b[hcmgm�[jj_[lm� ni� jf[s� [� g[dil� lif_� Dh� nb_�

l[jc^�_pifoncih�i`�pclom_m�Dh�h[nol_�%Csmfij�[h^�A[aa)� .6328�N]bf[j[]][mmc�_n�[f++�

.662&+� Ail�nbcm�mno^s)� [h� [hnc\i^s� l_mcmn[hn�gon[hn�i`� D=?Q�q[m� Dmif[n_^� oh^_l�

Dggoh_�jl_mmol_�^olcha�m_lc[f�j[mm[a_�EH�PENLI&� Ob_�[hnc\i^s*l_mcmn[hn�Dmif[n_�q[m�

_p[fo[n_^�`il�gon[ncihm�Dh�m_f_]n_^�j[lnm�i`�nb_�a_hig_�[h^�`il�j[nbia_hc]cns�Dh�0�

q__e*if^�NKA�]bc]e_hm�Dh�]igj[lcmih�ni�nb_�j[l_hn[f�pclom+

3,



/*.� F:M>KB:EL�:G=�F>MAH=L

/*.*-� <[bbi�WdZ�l_hki

D=?Q� mnl[ch� L>/� \_fihacha� ni� ]f[mmc][f� m_linsj_� .� ilcach[ffs� cmif[n_^� `lig�

]igg_l]c[f�]bc]e_h�`fi]em�ch�Lo_\_]�%M_^^s�[h^�Ncfcg)� .66.\&�q[m�[�ech^�ac`n�`lig�

?l+� <g_l� Ncfcg)� A[]ofns� i`� Q_n_lch[ls� H_^c]ch_)� Phcp_lmcns� i `� Hihnl_[f)� Nn+�

Cs[]chnb_)�Lo_\_]+� Ob_�pclom�q[m�jf[ko_*jolc`c_^�[`n_l�[�mchaf_�j[mm[a_�ch�Q_li�

]_ffm� ch�iol�f[\il[nils�[h^�q[m�om_^�[m�nb_�j[l_hn[f�mni]e�pclom�l_`_ll_^�ni�[m�KJ+�

KJ�q[m�m_lc[ffs�jlij[a[n_^�oh^_l�cggoh_�jl_mmol_�ch�Q_li�]_ffm�mojjf_g_hn_^�qcnb�

/"�`_n[f�\ipch_�m_log� %K=N&�[h^�mo\m_ko_hn�j[mm[a_^�pclom_m�q_l_�^_mcah[n_^�

[m�K.*DK)�K/*DK)�K0*DK�_n]+)�ni�^_hin_�nb_�l_mj_]ncp_�j[mm[a_�f_p_f�oh^_l�cggoh_�

jl_mmol_+

/*.*.� L[b[Yj_ed�e\�feboYbedWb�Wdj_XeZo�[iYWf[�ckjWdji

Dh� il^_l�ni� m_f_]n� D=?Q�p[lc[hnm� j[lnc[ffs� l_mcmn[hn�ni� h_onl[fct[ncih� \s� jifs]fih[f�

[hncm_log)�m_lc[f�nqi�`if^�^cfoncihm�%.7/-�ni�.7�2./-&�i`�]bc]e_h�jifs]fih[f�[hncm_log�

%<KN&�[a[chmn�m_linsj_�.� mnl[ch�LO/�%M_^^s�[h^�Ncfcg)� .66.\&�q_l_�g[^_�ch�H@H�

[h^�gcr_^�qcnb�.--�O>D?ai�%g_^c[h�ncmmo_�]ofnol_�ch`_]ncp_�^im_&�i`�j[l_hn[f� D=?Q�

mnl[ch�L>/�ch�63*q_ff�gc]lincn_l�jf[n_m+� Ob_� pclom*[hnc\i^s�gcrnol_m�q_l_�ch]o\[n_^�

[n�04�}>�`il�ih_�biol�jlcil�ni�[^^cncih�i`�̀ l_mb�Q_li�]_ffm+� R_ffm�mbiqcha�>K@�[`n_l�

2�^[sm�q_l_�b[lp_mn_^�`il�nb_�h_rn�j[mm[a_+� Ail�nbcm)�]_ff� fsm[n_m�q_l_�`lit_h�[h^�

nb[q_^� 0S� [h^� ]f[lc`c_^� \s� ]_hnlc`oa[ncih� [n� 0---S� a� `il� /-� gch� [n� 1�}>+� Ob_
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moj_lh[n[hnm�q_l_�^cfon_^)�c`�h_]_mm[ls)�[h^�om_^�`il�mo\m_ko_hn�chi]of[ncihm+� Ob_�

pclom�ncnl_�q[m�^_n_lgch_^�_p_ls�2nb�j[mm[a_�mi�nb[n�[jjlijlc[n_�^cfoncihm�]iof^�\_�

g[^_�`il�j[mm[acha�[n�fiq�gofncjfc]cns�i`�ch`_]ncih�%-+.� *�-+-.� gic&+� Obcm�m_f_]ncp_�

]s]f_�q[m� l_j_[n_^� \s�gcrcha� nb_� jlia_hs�i`�_[]b� j[mm[a_�qcnb� nb_� m[g_� [h^�

p[lciom� al[^o[ffs� ^_]l_[m_^� nqi*`if^� ^cfoncihm� i`� <KN� nb_l_\s� ch]l_[mcha� nb_�

cggoh_�jl_mmol_�^olcha�_[]b�mo]]_mmcp_�j[mm[a_�i`�L>/�ch�Q_li�]_ffm+� ?ojfc][n_�

m_lc_m�i`�Dh`_]ncihm�q_l_�][llc_^�ion�`il�_[]b�j[mm[a_+� <m�[�]ihnlif)�KJ�q[m�[fmi�

j[mm[a_^� oh^_l�nb_�m[g_�]ih^cncihm�\on� ch� nb_�jl_m_h]_�i`�hih*cggoh_�m_log�

chmn_[^�i`�D=?Q�mj_]c`c]�jifs]fih[f�[hncm_log)�[h^�_[]b�mo]]_mmcp_�j[mm[a_�oh^_l�

nb_m_�]ih^cncihm�q[m�^_mcah[n_^�[m�KD*IDK)�K/*IDK�_n]+

/*.*/� O_hki)d[kjhWbbpWj_ed�$OG%�j[ij

Qclom�h_onl[fct[ncih�ncnl_m�ni�nb_�ohj[mm[a_^�pclom�%KJ&�[h^�ni�nb_�pclom�j[mm[a_^�

ch�[\m_h]_�i`�[hnc\i^s�il�hihcggoh_�jl_mmol_�^_mcah[n_^� KD*IDK)� K2*IDK)�K.-*�

IcK�_n]+�[h^�pclom�j[mm[a_^� ch�jl_m_h]_�i`�[hnc\i^s�[h^�^_mcah[n_^�[m�K.*DK)� K2*�

DK)� KD�-*DK�_n]+)� q_l_�^_n_lgch_^� _p_ls�2nb� j[mm[a_�\s�omcha� nb_� ]ihmn[hn*pclom�

p[lscha*[hnc\i^s�jli]_^ol_�ch�Q_li�]_ffm�%Ne__f_m�_n�[f+)� .645&+� Qclom�h_onl[fct[ncih�

%QI&� ncnl_m�q_l_� _rjl_mm_^� [m� nb_� l_]cjli][f� i`�nb_� bcab_mn� m_log� ^cfoncih� nb[n�

h_onl[fct_^�.--�O>D?ai� i`�pclom+� Ob_s�q_l_�j_l`ilg_^� ch�63*q_ff�gc]lincnl_�jf[n_m�

omcha� ^ojfc][n_�nqi*`if^� m_lc[f�^cfoncihm�i`�m_log�m[gjf_m�[h^� . - - �O>D?ai�i`�nb_�

l_mj_]ncp_�pclom+� Ail�nbcm)� 2-�jc�i`�nb_�m_lc[ffs�^cfon_^�m_log�m[gjf_m�q_l_�gcr_^�

qcnb� 2-� jc�i`� nb_�pclom�[h^� ch]o\[n_^�`il�[h�biol�[n�04�}>+� <�pifog_�i`�2-�jc�i`
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Q_li� ]_ffm� [n�[� ^_hmcns�i`�/"�.-Y�]_ffm,gf� ch� aliqnb�g_^cog�q_l_�[^^_^+� <�pclom�

]ihnlif�[h^�[�]_ff�]ihnlif�q_l_�[fmi�g[chn[ch_^�ih�_[]b�liq�i`�nb_�gc]lincnl_�jf[n_+�

Ob_�jf[n_m�q_l_�ch]o\[n_^�[n�04�S+�ch�[�bogc^c`c_^�2"�>Ja*ch*[cl� [ngimjb_l_�[h^�

q_l_� _r[gch_^� `il� >K@� [n� 4/� b� KD+� Ob_� _h^jichnm� q_l_� ^_n_lgch_^� [m� nb_�

l_]cjli][f�i`�nb_� bcab_mn�^cfoncih�[n�qbc]b�nb_l_�q[m�hi�>K@+� Ob_�a_ig_nlc]�g_[h�

ncnl_m�i`�nb_�m_l[�`lig�_[]b�_rj_lcg_hn[f�alioj�q_l_�nb_h�^_n_lgch_^+

/*.*0� @hemj^�<khl[

Bliqnb�]olp_m�i`�KJ�[h^�K/2*DK�ch�Q_li�]_ffm�q_l_�mno^c_^�[m�^_m]lc\_^�jl_pciomfs�

%Fc\_ha_�_n�[f+)�.655&+� Hihif[s_lm�i`�Q_li�]_ffm� ch�/2*]gY�`f[mem�q_l_�chi]of[n_^�

qcnb� .-Å�O>D?ai�i`�pclom�ch�-+.� gf�i`�g_^cog�qcnbion�A=N+� Ob_s�q_l_�q[mb_^�ih]_�

qcnb� jbimjb[n_� \o``_l_^� m[fch_� %K=N&� [h^� l_jf[]_^� qcnb� g[chn_h[h]_� g_^cog�

]ihn[chcha�/"�A=N�[`n_l�[^miljncih�i`�nb_�pclom�`il�.� b�[n�04�}>+� Ob_�]ofnol_m�q_l_�

ch]o\[n_^�`olnb_l�[n�04�}>� ch�[�bogc^c`c_^�>Ja�[ngimjb_l_+� <n�mj_]c`c_^� chn_lp[fm)�

nqi�`f[mem�q_l_�l_gip_^+� Ob_�]_ff�]ofnol_�g_^cog�[h^�nb_�]_ff�gihif[s_l�i`�ih_�

`f[me�q_l_� b[lp_mn_^� m_j[l[n_fs+� Ob_� ]_ff� ]ofnol_� g_^cog�q[m� ]f[lc`c_^� \s� fiq�

mj__^�]_hnlc`oa[ncih�ni�l_gip_�]_ffof[l�^_\lcm�[h^�mnil_^�[n�*4-�}>�`il�nb_�[mm[s�i`�

_rnl[]_ffof[l�pclom+� Ob_�b[lp_mn_^�]_ff�gihif[s_l�q[m�jiif_^�qcnb�nb_�j_ff_n�`lig�

nb_�]_hnlc`oa_^�g_^cog�ch� .+-�gf�i`�̀ l_mb�g[chn_h[h]_�g_^cog+� Obcm�q[m�`lit_h�

[h^�nb[q_^�0S)�]f[lc`c_^)�[h^�nb_�moj_g[n[hn�q[m�[mm[s_^�`il�]_ff*[mmi]c[n_^�pclom�

ch`_]ncpcns+� Ob_� m_]ih^� `f[me�q[m� mcgcf[lfs� `lit_h� [h^� nb[q_^� [h^� nb_� ]f[lc`c_^�

moj_g[n[hn�q[m�[mm[s_^�`il�nin[f�pclom�ch`_]ncpcns+� Ob_�pcl[f�ncnl_m�q_l_�^_n_lgch_^�

\s�m_lc[f�^cfoncihm�i`�_[]b�pclom�m[gjf_�ch�g_^cog�qcnbion�A=N+� Ac`ns�gc]lifcn_lm�i`
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_[]b�^cfoncih�q[m�nl[hm`_h*_^�ni�`iol�q_ffm�i`�[�63*q_ff�gc]lincnl_�jf[n_+� <h�_ko[f�

pifog_�i`�aliqnb�g_^cog�q[m�[^^_^�ni�_[]b�^cfoncih�[h^�nb_�f[mn�]ifogh�ih�_[]b�

jf[n_�m_lp_^�[m�]_ff�]ihnlif+� Ac`ns�gc]lifcn_lm�i`�[�`l_mb�Q_li�]_ff�momj_hmcih�q[m�

[^^_^�ni�_[]b�q_ff�[h^�nb_�jf[n_m�q_l_�ch]o\[n_^�[n�04�}>�ch�[�bogc^c`c_^�>Ja*ch*[cl�

[ngimjb_l_�`il�1�^[sm�jlcil�ni�l_[^cha�nb_�_h^�jichnm�\s�>K@+� Ob_�pclom�ncnl_�q[m�

][f]of[n_^�[]]il^cha�ni�nb_�g_nbi^�i`�M__^�[h^�Ho_h]b� %.605&+

/*.*1� IbWgk[�f^[dejof[

Kf[ko_�giljbifias�q[m�mno^c_^�\s�chi]of[ncha�-+/�gf�i`�m_lc[f� .-*`if^�^cfoncihm�i`�

nb_�l_mj_]ncp_�pclom_m�ihni�[�gihif[s_l�i`�Q_li�]_ffm�aliqh�ch�3 *q_ff�ncmmo_*]ofnol_�

jf[n_m+� Jp_lf[s�g[chn_h[h]_�g_^cog�]ihn[chcha� -+5"�[a[l�q[m�om_^�[m�]ofnol_�

g_^cog+� <`n_l�ch]o\[ncha�[n�04�}>�`il�1�^[sm�ch�[h�[ngimjb_l_�]ihn[chcha�2"�--/ *�

ch*[cl)� nb_�]ofnol_m�q_l_�mn[ch_^�qcnb� - +- / "�h_onl[f� l_^�[h^�nbclns�^cm]l_n_�jf[ko_m�

m_f_]n_^�[n�l[h^ig�`lig�_[]b�jf[n_�i`�l_jfc][n_�jf[ko_�[mm[sm�q_l_�[h[fsm_^�`il�

nb_cl�mct_�[h^�[jj_[l[h]_+� Kf[ko_m�ch�l_jfc][n_�jf[ko_�[mm[sm�q_l_�g_[mol_^� ni�

i\n[ch�nb_�[p_l[a_�jf[ko_�mct_+

/*.*2� GkYb[ej_Z[�i[gk[dY[�WdWboi_i

Dh� [h� _``iln�ni� c^_hnc`s�[hs�gif_]of[l�]b[ha_m� ch� nb_�a_higc]� l_acihm�i`�K/2*DK�

l_f[ncp_�ni�KJ)�nin[f�MI<�q[m�_rnl[]n_^�`lig�KJ�[h^�K/2*DK�\s�nb_�OMDUJG�g_nbi^�

%BD=>J*=MG)� =olfchanih)� >[h[^[&+� Ob_� MI<� q[m� mo\d_]n_^� ni� l_p_lm_�

nl[hm]lcjncih*jifsg_l[m_�]b[ch�l_[]ncih�%MO*K>M&�[gjfc`c][ncih�omcha�Noj_lm]lcjnÉ
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Jh_*Nn_jÉ�MO*K>M�msmn_g� %BD=>J*=MG)� =olfchanih)�>[h[^[&�qcnb�[jjlijlc[n_�

jlcg_l� j[clm� m_f_]n_^� []]il^cha� ni� nb_� jo\fcmb_^� m_ko_h]_� i`� D=?Q� a_hig_�

m_ag_hnm�<�[h^�=�%Fc\_ha_�_n�[f+)� .663&+� ]?I<�mshnb_mcm�]ihmcmn_^�i`�ch]o\[ncih�

[n� 2-� }>� `il� 0-� gch� `iffiq_^� \s� jl_*^_h[nol[ncih� [n� 61� }>� `il�/� gch+� Ail�K>M�

[gjfc`c][ncih)� 02�]s]f_m�i`�̂ yh[nol[ncih�[n�61�}>�`il�0-�m_])�[hh_[fcha�[n�22�}>�`il�

0-�m�[h^�_rn_hmcih�[n�4/�}>�`il�.� gch�`iffiq_^�\s�ih_�]s]f_�i`�̀ ch[f�_rn_hmcih�[n�4/�

}>� `il� .-� gch� q_l_� om_^+� Ob_� `iffiqcha� m_f_]n_^� l_acihm� i`�m_ag_hn� <� q_l_�

[gjfc`c_^7� nb_�_hncl_�QK/� ]i^cha� l_acih� %jlcg_l�j[clm�N<-3�[h^� N<..� sc_f^cha�[�

.206�\j�`l[ag_hn&)�[h^�[�jilncih�i`�nb_�QK1�]i^cha�l_acih�mj[hhcha�nb_�jl_mog_^�

jlin_[m_� []ncp_� ]f_[p[a_� mcn_m� %jlcg_l�j[clm� N<-0� [h^� N<.-� sc_f^cha� [� 6.5� \j�

jli^o]n&+� @[]b�K>M�[gjfc`c_^�]?I<�i`�m_f_]n_^�a_higc]�l_acihm�i`�KJ�[h^�K/2*DK�

q[m� ^ca_mn_^� qcnb� [� j[h_f� i`� l_mnlc]ncih� _htsg_m� [h^� nb_� l_mofncha� l_mnlc]ncih�

`l[ag_hn� f_hanb� jli`cf_� q[m� ^_n_lgch_^+� Ob_� K>M� jli^o]nm� ]ihn[chcha� nb_� 2$�

hih]i^cha�l_acihm�i`�m_ag_hnm�<�[h^�=�[gjfc`c_^�qcnb�jlcg_l�j[clm�N<..�[h^�N<./�

%.3-� \j� jli^o]n&� [h^� N=.1�[h^� N=..� %260�\j�jli^o]n&)� l_mj_]ncp_fs)� [h^� nb_�0$�

hih]i^cha�l_acihm�i`�<�[h^�=�[gjfc`c_^�qcnb�jlcg_l�j[clm�N<-6�[h^�N</.� %...� \j�

jli^o]n&� [h^� N=-4�[h^� N=.2� %66� \j�jli^o]n&)� l_mj_]ncp_fs)� q_l_�]fih_^� [h^� [n�

f_[mn� nbl__� ]fih_m� i`�_[]b� K>M� jli^o]n�q_l_� m_ko_h]_^� \s� nb_� ^c^_irs*]b[ch�

n_lgch[ncih� g_nbi^� %N[ha_l� _n� [f+)� .644&� omcha� N_ko_h[m_� ecn+� Q_lmcih� /+.�

%<g_lmb[g)�J[epcff_)�Jhn[lci&+
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/*.*3� >nf[h_c[djWb�Bd\[Yj_ed�e\�Y^_Ya[di

Oi�]igj[l_�nb_�j[nbia_hc]cns�i`�K/2*DK�ni�KJ)� nbl__*q__e�if^�mj_]c`c]*j[nbia_h�

`l__�%NKA&�qbcn_�f_abilh�]bc]e_hm�i`�\inb�m_r_m�b[n]b_^�`lig�`_lncf_�_aam�%NK<A<N�

Dh])�>bc][ai)�PN<&�q_l_�l[h^igfs�^cpc^_^� chni�nbl__�aliojm�i`�.2�]bc]e_hm�_[]b+�

Ob_� ]bc]e_hm� ch� nb_�`clmn�nqi�aliojm�q_l_� chi]of[n_^�il[ffs�qcnb� -+/�gf� i`�ncmmo_�

]ofnol_�g_^c[�]ihn[chcha�_cnb_l�KJ�il�K/2*DK�[n�[�^im_�i`�.-Å�O>D?ai�[h^�nb_�nbcl^�

alioj�m_lpcha�[m�[�]ihnlif�q[m�mb[g�chi]of[n_^�qcnb�ncmmo_�]ofnol_�g_^c[�]ihn[chcha�

hi� pclom+� Ob_� ]bc]e_hm� q_l_� g[chn[ch_^� ch� cmif[ncih� ch� [� `[]cfcns� ^_mcah_^� `il�

g[chn[chcha� NKA� mn[nom)� [h^� [� \licf_l� mn[ln_l�^c_n� [h^� q[n_l�q_l_� jlipc^_^� =@�

FE>ENOG&� Hil\c^cns)� giln[fcns� l[n_m)� ]fchc][f� mcahm� %jlimnl[ncih)� ^c[llb_[�[h^� lo``f_^�

`_[nb_lm&� [h^� jimn�giln_g� f_mcihm�mo]b�[m�_^_g[�i`�nb_�\olm[�i`�A[\lc]com�[h^�

b_gillb[a_m�q_l_�gihcnil_^+� Jh�^[s�2)./�[h^�/.� jimnchi]of[ncih)�`cp_�]bc]e_hm�

j_l�alioj�q_l_� l[h^igfs�m_f_]n_^�[h^�\f_^�\s�][l^c[]�joh]nol_+� =fii^�m[gjf_m�

q_l_� [ffiq_^� ni� ]fin� `il� [\ion� / � b� [h^� nb_� m_log�q[m� ]iff_]n_^� `il� m_lifiac][f�

n_mncha+� Ob_�]bc]e_hm�q_l_�_onb[hcm_^�\s�b[finb[h_�chb[f[ncih�[h^�_r[gch_^�`il�

alimm� [h^� gc]lim]ijc]� f_mcihm+� Ob_�\olm[� %fcp_l�il�mjf__h&*ni*\i^s*q_cabn� l[ncim�

q_l_� ]igj[l_^� mn[ncmnc][ffs� omcha� Acmb_låm� A� n_mn+� ?c``_l_h]_m�q_l_� ]ihmc^_l_^�

mn[ncmnc][ffs�mcahc`c][hn�[n�2"�jli\[\cfcns+

/*.*4� A_ijefWj^ebe]o

Ob_� \olm[� i`� A[\lc]com)� mjf__h)� fcp_l� [h^� nbsgom� q_l_� `cr_^� ch� .-"� \o``_l_^�

`ilg[fch)�_g\_^^_^�ch�j[l[``ch)� m_]ncih_^�[h^�mn[ch_^�qcnb�b_ginirsfch�[h^�_imch
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\s� mn[h^[l^� jli]_^ol_m+� K[l[``ch*_g\_^^_^� ]_hnl[f� ]limm� m_]ncihm� `lig� _[]b�

\olm[�i`�A[\lc]com�q_l_�_r[gch_^�`il�gc]lim]ijc]�f_mcihm+� <nn_gjnm�q_l_�g[^_�ni�

^_n_lgch_�nb_�j_l]_hn[a_�i`�[``_]n_^�`iffc]f_m�j_l�\olm[�ih�nb_�\[mcm�i`�fsgjbic^�

h_]limcm�[h^,il�^_jf_ncih�[m�^_m]lc\_^�_fm_qb_l_)�qcnb�gi^c`c][ncihm�%Mim[f_m�_n�

[f+)� .6568�Nb[lg[�_n�[f+)� .656[8�O[hcgol[�_n�[f+)� .662&7�-�:�hi�^_n_]n[\f_�f_mcihm8�

.� :� f_mm�nb[h�/2"�i`�fsgjbic^�`iffc]f_m�[``_]n_^8�/�:�/2*2-"�i`�fsgjbic^�`iffc]f_m�

[``_]n_^8� 0�:� 2-*42"�i`�fsgjbic^� `iffc]f_m�[``_]n_^8�[h^�1�:�al_[n_l�nb[h�42"�i`�

fsgjbic^�`iffc]f_m�[``_]n_^+� <nn_gjnm�q_l_�[fmi�g[^_�ni�m]il_�nb_�mjf_hc]�f_mcihm�

% - � :� hi� ^_n_]n[\f_� f_mcihm8� .� :� gcf^� ^_]l_[m_� ch� fsgjbi]sn_� hog\_lm8� / :� gcf^�

ch]l_[m_�ch�g[]lijb[a_�hog\_lm�[lioh^�mb_[nb_^�][jcff[lc_m�[h^� ch�l_^�jofj8�0�:�

m_p_l_�̂ _]l_[m_�ch�fsgjbi]sn_�hog\_lm)�m_p_l_�ch]l_[m_�ch�g[]lijb[a_�hog\_lm&+

/*.*5� O_hki�h[)_iebWj_ed

Ob_�ila[hm�]iff_]n_^�[n�p[lciom�^[sm�KD�q_l_�bigia_hct_^� ch�K=N�ni�i\n[ch� .71�

qn7pif�momj_hmcihm+� Ob_s�q_l_�`lit_h�[h^�nb[q_^�nbl__�ncg_m�[h^�]f[lc`c_^�\s�fiq*�

mj__^� ]_hnlc`oa[ncih+� Ob_�moj_lh[n[hn�`foc^m�q_l_�j[mm_^�nblioab�-+12*jg�`cfn_l�

[h^� nb_� `cfnl[n_m�q_l_� om_^� `il�chi]of[ncih�i`�Q_li�]_ff�gihif[s_lm�[m� ^_m]lc\_^�

%Fc\_ha_�[h^�H]F_hh[)� .66/&+� =lc_`fs)�]ih`fo_hn�gihif[s_lm�i `�Q_li�]_ffm�ch�/1*�

q_ff� jf[n_m�q_l_� chi]of[n_^�qcnb� . - - �jc�i`�nb_�`cfnl[n_�m[gjf_m�omcha�nqi�q_ffm�j_l�

m[gjf_� [h^� ch]o\[n_^� [n� 04� }>� `il� .� b� `il�pclom� [^miljncih+� Ob_� ]ofnol_m�q_l_�

gihcnil_^�^[cfs�`il�nb_�[jj_[l[h]_�i`�>K@�[`n_l�[^^cncih�i`�g[chn_h[h]_�g_^cog�

[h^� ch]o\[ncih�[n�04�}>� ch� bogc^c`c_^�>Ja*ch*[cl�[ngimjb_l_+� Ob_�m[gjf_m�q_l_�

]ihmc^_l_^�h_a[ncp_�ch�pclom�cmif[ncih� `iffiqcha�2�\fch^�j[mm[a_m�[n�4�^[s�chn_lp[fm+
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/*/� K>LNEML

/*/*-� L[b[Yj_ed�e\�feboYbedWb�Wdj_XeZo�[iYWf[�ckjWdji�kdZ[h�ikXd[kjhWb_p_d]�

_cckd[�fh[iikh[

Ail� nb_� m_f_]ncih� i`� [hnc\i^s� l_mcmn[hn� gon[hnm� i`� D=?Q� mnl[ch� L>/)� /2� m_lc[f�

j[mm[a_m�q_l_�][llc_^�ion�qcnb�al[^o[ffs�ch]l_[mcha�[giohnm�i`�[hncm_log�om_^�`il�

j[lnc[f� h_onl[fct[ncih� nb_l_\s� ch]l_[mcha� nb_� cggoh_� jl_mmol_� cgjim_^� ih� nb_�

chi]of[+� Dh]l_[m_^�h_onl[fct[ncih�l_mcmn[h]_�q[m�hinc]_^�`lig�KD�2*DK�ihq[l^m�[m�

_pc^_h]_^� \s� ]ihmcmn_hn� nqi*`if^� ^_]l_[m_� ch� h_onl[fct[ncih� ncnl_� %.7.3-&� qb_h�

]igj[l_^�ni�KJ�%.70/-&�[h^�K/2*IDK�%.70/-&�%Aca+� .-�[h^�O[\f_�2&+

/*/*.� @hemj^�Y^WhWYj[h_ij_Yi

K/2*DK�`ilg_^�ohc`ilgfs�mg[ff�mgiinb�jf[ko_m�%NK&�i`�[jjlircg[n_fs�.*.+2�gg�ch�

^c[g_n_l� qbcf_� KJ� jli^o]_^� jl_^igch[hnfs� f[la_� cll_aof[l� jf[ko_m� %GK&� i`�

[jjlircg[n_fs�/*0�gg�ch�^c[g_n_l�%Aca+�..&+� K/2*IDK�[fmi�jli^o]_^�jl_^igch[hnfs�

f[la_�jf[ko_m�i`�[jjlircg[n_fs�/*/+2�gg�ch�^c[g_n_l�ch�Q_li�]_ffm+� Dh�nb_�jl_m_hn�

mno^s�nb_� m_f_]n_^� p[lc[hn� %K/2*DK&�qcnb� mg[ff� jf[ko_�jb_hinsj_� mbiq_^� mcgcf[l�

aliqnb�]b[l[]n_lcmnc]m�[m�nb_�f[la_�jf[ko_�]fih_�%KJ&�i`�nb_�j[l_hn[f�qcf^*nsj_�pclom+�

Ii�mcahc`c][hn�^c``_l_h]_�q[m�hinc]_^�\_nq__h�nb_�aliqnb�]olp_m�i`�KJ�[h^�K/2*DK+�

Nn_[^s�j[l[ff_f�ch]l_[m_m�ch�_rnl[]_ffof[l�[h^�]_ff*[mmi]c[n_^�pclom�q_l_�hinc]_^�ohncf�

[jjlircg[n_fs�0-�b�KD� ch�Q_li�]_ffm�[h^�mcgcf[l�g[rcgog�pcl[f�ncnl_m�q_l_�l_[]b_^�

\s�15�b�`il�\inb�KJ�[h^�K/2*DK�%Aca+� ./&+
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L>K B:E � I:LL:@>�H?� B;=O)J<.�LMK:BG

$W9 � IeboYbedWb�Wdj_x[hkc Ih[_cckd[�i[hkc� $X%

IH� KBH� T � I.1

-2,
/.,
OG

/.,
OG

/.,� /.,�
OG� OG

/.,
OG /.,

OG

Aca+� .-7� N_lc[f� j[mm[a_�i`� D=?Q*L>*/� mnl[ch� %[&� ch� nb_� jl_m_h]_�i`�m_linsj_� .�
D=?Q*�mj_]c`c]�jifs]fih[f�[hncm_log�[h^� %\&�ch�nb_�jl_m_h]_�i`�jl_cggoh_�m_log8�
K-*K/2� l_jl_m_hn�^c``_l_hn�j[mm[a_� f_p_fm�i`�nb_�pclom+� Qclom�h_onl[fct[ncih� %QI&�
ncn_l�cm�_rjl_mm_^�[m�nb_�l_]cjli][f�i`�nb_�bcab_mn�^cfoncih�i`�[hncm_log�ni�]igjf_n_fs�
h_onl[fct_�nb_�pclom�[h^�mbiqcha� chn[]n�gihif[s_l+
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Aca+� ..�7� Kf[ko_�[mm[sm�i`�%=&� D=?Q*L>/�qcf^�nsj_�cmif[n_�%KJ&�[h^�%>&�[�p[lc[hn�
%K/2*DK&� Dmif[n_^� [`n_l� j[mm[acha� D=?Q*L>/� /2S� oh^_l� cggoh_� jl_mmol_+� %<&�
]ihnlif�Q_li�]_ffm+� Dmif[n_m�q_l_�chi]of[n_^�ihni�Q_li�]_ffm�[m�^_m]lc\_^� ch�nb_�n_rn)�
ch]o\[n_^�`il�1�^[sm�[n�04�}>�[h^�mn[ch_^�qcnb�]lsmn[f�pcif_n�mifoncih+

4 ,



MWXb[�16� L[hkc�d[kjhWb_pWj_ed�j_jh[i�e\�J<.)B;=O

K[mm[a_�f_p_f�i`�
L>/*D=?Q�qcnb�

jifs]fih[f�
[hncm_logÅ

O>D?NJ,NJHD NI�ncnl_ �
j[mm[a_^�

oh^_l�
cggoh_�
jl_mmol_

NI�ncnl_ �
j[mm[a_^� ch�
[\m_h]_�i`�

cggoh_�
jl_mmol_

KJ .-4�- 0/- 0/-

KDB . - 3 �- 0/- 0/-

K.2 .-1+/2 .3- 0/-

K/- .-2*/2 .3- 0/-

K/2 fJN+m .3- 0/-

Y�m_linsj_� .� mj_]c`c]�LO/�[hncm_log

ãYNI)�m_log�h_onl[fct[ncih�ncnl_�cm�_rjl_mm_^�[m�nb_�l_]cjli][f�i`�nb_�bcab_mn�^cfoncih�
mbiqcha�hi�>K@� 8� K-*K/2)�^_hincha�^c``_l_hn�j[mm[a_�f_p_fm+

4-
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S� KJ�>_ff*`l__�

Ä � KJ�>_ff*[mmi]

K/2*DK�>_ff*`l__�

K/2*DK�>_ff*[mmi]

Aca+�./7�Bliqnb�]olp_�i`�D=?Q�mnl[ch�L>*/� ch�Q_li�]_ffm8�K/2*DK�[h^�KJ�l_jl_m_hn�

j[mm[a_^�pclom� ch�jl_m_h]_�i`�[hnc\i^s�[h^�ohj[mm[a_^�pclom)� l_mj_]ncp_fs+� >_ff�

*`l__�ch^c][n_m�_rnl[]_ffof[l�pclom�ch�g_^cog�[h^�>_ff*[mmi])�^_hin_m�]_ff*[mmi]c[n_^

pclom+

4.



/*/*/� GkYb[ej_Z[�i[gk[dY[�WdWboi_i

M_mnlc]ncih�jli`cf_m�i`�nb_�pcl[f�]?I<�q_l_�a_h_l[n_^�\s�l_mnlc]ncih�_htsg_m�)J=�D)�

*=G/� D)� *MO� 03.)� /EH@� DDD)� 1JH� D)� 2>I� DD)� 5MN� D)� 7NO� D� [h^�:DI� D� %BD=>J*=MG)�

=olfchanih)�PN<&�`il�nb_�[gjfc`c_^�jli^o]n�ch�nb_� QK1�l_acih� ch]fo^cha�nb_�jon[ncp_�

]f_[p[a_� mcn_m� \_nq__h�QK/�[h^�QK1)� [h^�QK1�[h^�QK0+� Ii�^c``_l_h]_m�q_l_�

i\m_lp_^�\_nq__h�KJ�[h^�K/2*DK+� Ciq_p_l�ih_�[^^cncih[f�]f_[p[a_�mcn_�^c``_l_h]_�

q[m�hinc]_^� ch�K/2*DK�qb_h�nb_�jli^o]n�ch�nb_�QK/�l_acih�q[m�^ca_mn_^�qcnb�5MN�D+�

Ii�inb_l�̂ c``_l_h]_m�q_l_�^_n_]n_^�qcnb�nb_�inb_l�l_mnlc]ncih�_htsg_m�%=[gC�D)�,L=�

D)� N[]� D)� 7NO� D)� 2>I� D� [h^� 8=K� D&� ch� nb_�QK/� l_acih+� N_ko_h]_�[h[fsmcm�i`�nb_� 2$�

hih]i^cha� l_acihm� i`� ]?I<� ]ijc_m� i`�m_ag_hn�<� [h^� m_ag_hn� =� l_p_[f_^� hi�

^c``_l_h]_m� `il� KJ� [h^� K/2*DK� %Acam+� .0[� [h^� .1[&+� Ciq_p_l)� `iol� [h^� nbl__�

ho]f_inc^_�]b[ha_m�q_l_�c^_hnc`c_^� ch�nb_�0$�hih]i^cha� l_acihm�i`�m_ag_hn�<�[h^�

m_ag_hn�=)� l_mj_]ncp_fs)�qbc]b�q_l_�hin�l_f[n_^�ni�m_linsj_�mj_]c`c]cns�%Acam+� .0\�

[h^�.1\&+

/*/*0� IWj^e][d_Y_jo�ijkZo

>bc]e_hm� ch�\inb� ch`_]n_^�aliojm�[jj_[l_^�hilg[f�[n�^[s�.� jimnch`_]ncih�%KD&�\on�

mn[lncha�[n�^[s�/)�mig_�]bc]e_hm�ch�\inb�_rj_lcg_hn[f�aliojm�q_l_�l_]og\_hn�[h^�

^_jl_mm_^+� =s�2�^[sm�KD)�[ff�nb_�\cl^m�[jj_[l_^�hilg[f+� =cl^m�ch�nb_�]ihnlif�alioj�

l_g[ch_^�hilg[f�nblioabion�nb_�_rj_lcg_hn[f�j_lci^+� Ii�giln[fcns�q[m�l_]il^_^�

ch�[hs�i`�nb_�_rj_lcg_hn[f�aliojm+

4/



$W%� B;=O�L[]c[dj�:�L#�dedYeZ_d]�h[]_ed

J<.�) �I�,� @@:M:<@:M<@@M<M@::<<<<:@@@@:@M<Q<<<@@@@:<:@@<<@M<::@<@M

J < . )I . 1 ) - I � ))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) ))))))))))) ))))))))))))))))))))))))))))

J<. )I, � M@MM<<:@@:M@@::<M<<M<<MM<M:<::<@<M:M<:MM@:M@@MM:@M:@:@:

J < . ) I . 1 ) B I � ))))))))))))))))))))))))))))))))))))))))))))))))))) ))))))))))) ))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))

J<. )I, � M<:@:<::<@:M<@<:@<@

J < . ) I . 1 ) B I � )))))))))))))))))) )))))))))))))))))) )))))))

$X%� B;=O�L[]c[dj�:�/#�dedYeZ_d]�h[]_ed

J<. )I, � M@:@@<M<<M@@@:@M<M<<<@:<:<<:<<<@<@<:@@M@M@@:<:<<::MM<@@

J < . ) I . 1 ) B I � )))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) : )))))))))M ))))))))))))))))

J<. )I, � <MMM:<::<:M<<<:::M@@:M<@@M<@<@@M

J < . ) I . 1 ) B I � ))))))))))))))))))))))))))))))))))))))))))))M )))))))) M ))))))))))))))))

?_]*� -/6� $W%� <fcahg_hn� i`� N_ag_hn� <� 2$� hih]i^cha� m_ko_h]_m� i`� ohj[mm[a_^�
pclom%L>/*K-&� [h^� j[mm[a_^� pclom� ch� jl_m_h]_� i`� [hnc\i^s� %L>/*K/2*DK&+� $X%�
<fcahg_hn�i`�m_ag_hn�<� 0$� hih]i^cha� m_ko_h]_m�i`�L>/*K-�[h^� L>/*K/2*DK+�
Csjb_hm�^_hin_� c^_hnc][f�m_ko_h]_m+
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$W%� B;=O�L[]c[dj�;�1&�dedYeZ_d]�h[]_ed

J<.�) �I�,� @@:M2<@:M@@@M<M@::<<M<M@@2:@M<:<2::MM::<:M@2<M:<M:@2@@<

J < . ) I ) . 1 � � ) ))))))))))))))))))) ))))))))))))))))

J<.�) �I�,� @:M@<@<<@<M::MM@<<:<@MM:@M@@<M<<M<MM<MM@:M@:MM<M@<<:<<

J < . ) I . 1 ) B I � ))))))))))))))))))))))))))))))) ))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))

$X%� B;=O�L[]c[dj�;�/&�dedYeZ_d]�h[]_ed

J<.�) �I�,� M:@<<:M@:M@@@::<<:<M<::@::@:@@:<:<M::M<<<:@:<<<<@M:M<<<

J < . ) I . 1 ) B I � )))))))))) � M ))))))))))))) ))))))))))) ))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))

J < . ) I�,� <@@<<MM<@<<M@<@@M

0 ( # B / # %@ */ � A�A�A�A�A�A�A

Aca+� .17� $W%�<fcahg_hn�i`�m_ag_hn�=� 2$� hih]i^cha� l_acihm� i`�ohj[mm[a_^� pclom�

%L>/*K-&)�[h^�j[mm[a_^�pclom�%L>/*K/2*DK&�ch�jl_m_h]_�i`�[hnc\i^s8�$X%�[fcahg_hn�

i`�m_ag_hn�=� 0$� hih]i^cha�l_acihm�i`�L>*KJ�[h^�L>/*K/2*DK+� Csjb_hm�^_hin_�

c^_hnc][f�m_ko_h]_m+
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Ob_�[p_l[a_�\olm[7\i^s�q_cabn�l[ncim�`lig�]bc]e_hm� chi]of[n_^�qcnb�KJ�mbiq_^�[�

mcahc`c][hn�^c``_l_h]_�%K�9�-+-2&�`lig�nbim_�i`�ohchi]of[n_^�]ihnlifm�[n�./�^[sm�KD+�

Dh� K/2*DK� chi]of[n_^� \cl^m)� [h� chcnc[f� ch]l_[m_� ch� nb_� l[nci�q[m�hinc]_^�[n� ./�^[sm�

`iffiq_^� \s� [� ^_]l_[m_� [n� /.� ^[sm� KD� %O[\f_� 3&+� Ncahc`c][hn� ch]l_[m_m� ch�

mjf__h,\i^s�qn�q_l_�i\m_lp_^�[n�./�^[sm�`il�]bc]e_hm� ch`_]n_^�qcnb� _cnb_l�KJ�il�

K/2*DK�%O[\f_�4&+� Ob_l_�q[m�[�mfcabn�ch]l_[m_�ch�fcp_l,\i^s�qn�̀ il�K/2*DK�[n�./�^[sm�

KD� [m�]igj[l_^�ni�nb_�]ihnlif�ohchi]of[n_^�alioj�%O[\f_�5&+� Hc]lim]ijc]�f_mcihm�

q_l_� hin� c^_hnc`c_^� ch� nbsgom�il�mjf__h� ch� [hs�_rj_lcg_hn[f� alioj+� Hc]lim]ijc]�

_r[gch[ncih� i`� m_]ncihm� i`� =olm[� i`� A[\lc]com� l_p_[f_^� ^_jf_n_^� `iffc]f_m� [h^�

b_n_lijbcfc]�ch`cfnl[ncih�ch�gil_�]bc]e_hm�ch`_]n_^�qcnb�KJ�nb[h�qcnb�K/2*DK�%O[\f_�6&+�

@jcnb_fc[f�bsj_ljf[mc[�i`�̀ iffc]of[l�ncmmo_�[h^�]smnc]�^_a_h_l[ncih�q_l_�[fmi�g[le_^�

ch�mig_�i`�nb_�KJ�ch`_]n_^�\olm[f�ncmmo_m�%O[\f_�6&+� Obom)� K/2*DK�^_gihmnl[n_^�[�

mfcabnfs�fiq_l_^�j[nbia_hc]�jli`cf_�]igj[l_^�ni�KJ+

/*/*1� :dj_XeZo�h[ifedi[�WdZ�l_hki�h[)_iebWj_ed�\hec� _d\[Yj[Z�Y^_Ya[di

Qclom�h_onl[fct[ncih�%QI&�[hnc\i^s�ncnl_m�q_l_�^_n_]n[\f_�`lig�2�^[sm�KD�ohncf�nb_�_h^�

i`�nb_�_rj_lcg_hn�[n�/.� ^[sm�KD+� Ob_�QI�[hnc\i^s�ncnl_m�lim_�l[jc^fs�\_nq__h�2�[h^�

./�^[sm�`il�\inb�KJ�[h^�K/2*DK�%O[\f_�.-&+� Ciq_p_l)�m_log�m[gjf_m�[a[chmn�K/2*�

DK� mbiq_^� ]ihmcmn_hnfs�bcab_l�a_ig_nlc]�g_[h�ncnl_m�nb[h� nbim_�[a[chmn�KJ+� Ii�

[hnc\i^c_m�q_l_�^_n_]n_^� ch�]bc]e_hm�ch�nb_�]ihnlif�alioj�[n�[hs�ncg_+� Qcl[f�>K@�

q[m�^_gihmnl[n_^� ch�Q_li�]_ffm�`il�\inb�KJ�[h^�K/2*DK�cmif[n_^�`lig�nb_�\olm[�i`�

A[\lc]com)� \ih_�g[lliq�[h^�nbsgom�i`�ch`_]n_^�]bc]e_hm�[n�2)� ./�[h^�/.� ^[sm�KD�

`iffiqcha�0�\fch^�j[mm[a_m+
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MWXb[�26� ;khiW)je)XeZo)m[_]^j�hWj_ei�_d�Y^_Ya[di�_deYkbWj[Z�m_j �̂ kdfWiiW][Z�WdZ
fWiiW][Z� B;=O�kdZ[h�_cckd[�fh[iikh[

Blioj =olm[�qn,\i^s�qn�%".---&

2�^[sm�KD ./�^[sm�KD /.� ^[sm�KD

KJ*Gj 2+42 �%-+0.& 2+42 �%-+15& 2+11 �%-+51&

K/2*DK*NK 2+22� %-+.-& 3+/6�%-+21& 1+65� %-+52&

>ihnlif 2+//� %-+.1& 3+/5�%-+.1& 2+0.� %-+.4&

Y=olm[*ni*\i^s*q_cabn� l[ncim� ^c``_l_^� mn[ncmnc][ffs� %A*n_mn&� `lig� nb_� ]ihnlif�

ohchi]of[n_^�alioj� %K9�-+-2&+

ãå=olm[*ni*\i^s*q_cabn�l[ncim�^c``_l_^�mn[ncmnc][ffs�%A*n_mn&�`lig�K/2*DK*Nj�%K9�-+-2&+�

KJ*GK)� ohj[mm[a_^� j[l_hn�pclom)� f[la_�jf[ko_�jb_hinsj_8� K/2*DK*Nj)� j[mm[a_^�

pclom�%/2r&�qcnb�mg[ff�jf[ko_�jb_hinsj_+

N@H�%mn[h^[l^�_llil�i`�nb_�g_[h&� cm� ch^c][n_^� ch�nb_�j[l_hnb_m_m+

43



MWXb[�36� Lfb[[d)je)XeZo)m[_]^j�hWj_ei�_d�Y _̂Ya[di�_deYkbWj[Z�m_j �̂kdfWiiW][Z�WdZ
fWiiW][Z� B;=O�kdZ[h�_cckd[�fh[iikh[

Blioj Njf__h�qn,\i^s�qn�%rDJJJ&

2�^[sm�KD ./�^[sm�KD /.� ^[sm�KD

KJ*Gj .+21:�%-+./& .+53: �%-+-0& .+5/�%-+..&

K/2*DK*NK .+25� %-+.4& /+-.:�%-+02& .+55�%-+./&

>ihnlif /+-5�%-+1/& .+3-�%-+-5& /+-/�%-+./&

YNjf__h*ni*\i^s*q_cabn� l[ncim� ^c``_l_^� mn[ncmnc][ffs� %A*n_mn&� `lig� nb_� ]ihnlif�

ohchi]of[n_^�alioj�%K9�-+-2&+

ãåNjf__h*ni*\i^s*q_cabn�l[ncim�[l_�mcahc`c][hnfs�^c``_l_hn�`lig�K/2*DK*Nj� %K9�-+-2&+�

KJ*Gj)�ohj[mm[a_^�j[l_hn�pclom�i`�f[la_�jf[ko_�jb_hinsj_8�K/2*DK*Nj)� j[mm[a_^�

pclom�%/2S&� ch�nb_�jl_m_h]_�i`�[hnc\i^s�[h^�i`�mg[ff�jf[ko_�jb_hinsj_+

N@H�%mn[h^[l^�_llil�i`�nb_�g_[h&�cm� ch^c][n_^� ch�nb_�j[l_hnb_m_m+
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MWXb[�46� E_l[h)je)XeZo)m[_]^j�hWj_ei�_d�Y^_Ya[di�_deYkbWj[Z�m_j^�kdfWiiW][Z
WdZ�fWiiW][Z� B;=O�kdZ[h�_cckd[�fh[iikh[

Blioj Gcp_l�qn,\i^s�qn�%rcJJJ&

2�^[sm�KD ./�^[sm�KD /.� ^[sm�KD

KJ*Gj 0/+15â'å�%-+26& 0-+-5'å�%-+6/& /4+//�%-+53&

K/2*DK*Nj 00+.0� %.+32& 00+/.â�%-+63& /3+4� %-+6/&

>ihnlif 00+1/� %.+56& /5+3.� %-+52& /5+.3%-+51&

ÅGcp_l*ni*\i^s*q_cabn� l[ncim� ^c``_l_^� mn[ncmnc][ffs� %A*n_mn&� `lig� nb_� ]ihnlif�

ohchi]of[n_^�alioj�%K9�-+-2&+
ã$Gcp_l*ni*\i^s*q_cabn�l[ncim�[l_�mcahc`c][hnfs�^c``_l_hn�`lig�K/2*DK*Nj� %K9�-+-2&+�

KJ*Gj� ^_hin_m� ohj[mm[a_^� pclom� qcnb� f[la_� jf[ko_� jb_hinsj_� [h^� K/2*DK*Nj�

^_hin_m�/2�S�j[mm[a_^�pclom� ch� nb_�jl_m_h]_�i`�[hnc\i^s�[h^� i`�[�mg[ff� jf[ko_�

jb_hinsj_+
N@H�%mn[h^[l^�_llil�i`�nb_�g_[h&� cm�ch^c][n_^� ch�nb_�j[l_hnb_mcm+
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O[\f_�67� Ccmnij[nbifiac]�]b[l[]n_lcmnc]m�i`�\olm[f�f_mcihm�ch^o]_^�\s�D=?Q�%L>*/&�
ch�mj_]c`c]*j[nbia_h*`l__�]bc]e_hm�%I�:�2&

Ii+�i`�]bc]e_hm�qcnb�\olm[f� f_mcihm�]b[l[]n_lct_^�\s

59=?> =Woi�I_� zEocf^e_Z�
Z[fb[j_ed

A[j[hef^_b
_d\_bjhWj_ed

>f_j^[b_Wb�
^of[hfbWi_W�e\�
\ebb_YkbWh�j_iik[

<oij_Y
Z[][d[hWj_ed

/. % % % # "

/#% */ % # # ! !

-<;7 % ! ! ! !

/. "# $ # ! #

/#% "/ "# # ! ! !

-<;7 "# ! ! ! !

/. #" $ # ! !

/#% */ #" " ! ! !

-<;7 #" ! ! ! !

Åf_mm�nb[h�/2"�i`�fsgjbic^�`iffc]f_m�q_l_�[``_]n_^+�KJ�^_hin_m�ohj[mm[a_^�
pclom8� K/2*DK�^_hin_m�pclom�j[mm[a_^�/2S�oh^_l�cggoh_�jl_mmol_+

5,



O[\f_�.-7� Qclom*h_onl[fctcha�%QI&�[hnc\i^s�l_mjihm_�ch�NKA�]bc]e_hm�^olcha� D=?Q�
ch`_]ncih

D=?�pclom' QI�[hnc\i^s�ncnl_m�%BHO&�[n�^[sm�jimn*ch`_]ncihÅ

2 . / / .

KJ*GjY 4- .06 .06

K/2*DK*Nj} 034 224 31-

Iih_Y} 9 / - 9 / - 9 / -

'@[]b�\cl^� l_]_cp_^� .r.-Å�O>D?ai�pclom�ch�-+/�gf�pc[�il[f�lion_�[n�0�q__em�i`�[a_+�

Å�Q[fo_m�[l_�a_ig_nlc]�g_[h�ncnl_�%BHO&�`il�`cp_�]bc]e_hm+

YKJ*Gj)� nb_� ohj[mm[a_^� pclom� qcnb� f[la_� jf[ko_� jb_hinsj_� q[m� om_^� [m�

bigifiaiom�[hnca_h� ch�nb_�pclom�h_onl[fct[ncih�%QI&�n_mn+

}K/2*DK*Nj)�nb_�/2S�j[mm[a_^�pclom�ch�jl_m_h]_�i`�[hnc\i^s�[h^�i`�[�mg[ff�jf[ko_�
jb_hinsj_�q[m�om_^�[m�bigifiaiom�[hnca_h�ch�nb_�pclom�h_onl[fct[ncih� %QI&�n_mn+

5-



/*0� =BL<NLLBHG

Dn� cm� nl[^cncih[ffs�ehiqh� nb[n� D=?Q�\_]ig_m�[nn_ho[n_^� `iffiqcha� j[mm[a_� ch� ]_ff�

]ofnol_+� Ciq_p_l)�nb_l_�cm�[�f[]e�i`�ch`ilg[ncih�[\ion�nb_�_``_]n�i`�j[mm[a_�ch�]_ff�

]ofnol_� ch� nb_� jl_m_h]_� i`� [� fcgcncha� ^cfoncih� i`� h_onl[fctcha� [hnc\i^s� ih� nb_�

jb_hinsj_� [h^� inb_l� gif_]of[l� jlij_lnc_m� i`� D=?Q+� Hil_ip_l)� cn� b[m� \__h�

bsjinb_mct_^� nb[n� [hnca_hc]�[h^� pclof_hn�mnl[chm� _g_la_� [m� [� l_mofn�i`�m_f_]ncih�

_r_ln_^� \s� jlin_]ncp_� [hnc\i^s� ch� p[]]ch[n_^� `fi]em+� C_h]_� cn� cm� i`� chn_l_mn� ni�

mcgof[n_�mo]b�[h�[hnc\i^s�m_f_]ncih�jli]_mm� EH�PENLI�ch�il^_l�ni�oh^_lmn[h^�\_nn_l�

nb_�g_]b[hcmg�i`�j[nbia_hc]cns+� Obom)�[�j[lnc[f�h_onl[fct[ncih�l_mcmn[hn�gon[hn�i`�

D=?Q�q[m�m_f_]n_^�\s�m_lc[f�j[mm[a_�ch�nb_�jl_m_h]_�i`�jifs]fih[f�[hncm_log�[h^�

cnm�jb_hinsjc]�[h^�a_hinsjc]�jlij_lnc_m�q_l_�]igj[l_^�qcnb�nb_�j[l_hn[f�pclom+

<� mg[ff� jf[ko_� p[lc[hn�i`�L>/� mnl[ch� i`�D=?Q�m_f_]n_^� [`n_l�/2�j[mm[a_m� ch� nb_�

jl_m_h]_�i`�jifs]fih[f�[hncm_log�q[m�[h[fsm_^�`il�cnm� jb_hinsjc]�[h^�a_hinsjc]�

jlij_lnc_m+�Obcm�gon[hn�q[m�f_mm�_``c]c_hnfs�h_onl[fct_^�nb[h�nb_�j[l_hn�mnl[ch�\s�nb_�

m_linsj_�.� [hncm_log�[a[chmn�nb_�LO/�mnl[ch�om_^�ch�nbcm�mno^s+� Dn�q[m�bsjinb_mct_^�

nb[n�_m][j_�`lig� cgjim_^� cggoh_�jl_mmol_�^olcha� m_lc[f� j[mm[a_� ch�Q_li� ]_ffm�

gcabn� `[piol� nb_� m_f_]ncih� i`� [hnca_hc]� [h^� jimmc\fs� j[nbia_hc]� p[lc[hnm� qcnb�

[]]igj[hscha�jb_hinsjc]�[h^�a_hinsjc]�]b[ha_m+

5.



Qclom� K/2*DK� q[m� ]b[l[]n_lct_^� `il� cnm� aliqnb� ]b[l[]n_lcmnc]m� ch� Q_li� ]_ffm+� Dh�

a_h_l[f)�m_lc[f�j[mm[a_�i`�pclom�ch�]_ff�]ofnol_�`[piolm�nb_�a_h_l[ncih�i`�[nn_ho[n_^�

mnl[chm�nb[n�[l_�\_nn_l�[^[jn_^�`il�aliqnb� EH�PENLI�nb[h�nb_�qcf^*nsj_�pclom� cmif[n_^�

`lig�nb_�h[nol[f�bimn+� Dn�i`n_h� l_mofnm� ch�mcgofn[h_iom� fimm�i`�j[nbia_hc]cns�i`�nb_�

j[mm[a_^�pclom�`il�nb_�h[nol[f�bimn�%>olmc_`_h�_n�[f+� .646)�Nh_^_e_l�_n�[f+)� .6348�

Dt[q[� _n� [f+)� .645&+� Nch]_� nb_� m_f_]n_^� p[lc[hn� oh^_l� cggoh_� jl_mmol_� ch� nb_�

jl_m_hn� mno^s� ^_gihmnl[n_^� [h� [fn_l_^� mg[ff� jf[ko_� jb_hinsj_� [h^� q[m� f_mm�

_``c]c_hnfs�h_onl[fct_^�nb[h�nb_�j[l_hn[f�mnl[ch)� cn�q[m�]ihmc^_l_^�nb[n�cn�g[s�b[p_�

[fn_l_^�j[nbia_hc]cns�`il�]bc]e_hm�]igj[l_^�ni�nb_�j[l_hn[f�pclom+

Dh�nb_�jl_m_hn�mno^s�jl_][oncihm�q_l_�n[e_h�ni�l_^o]_�nb_�]b[h]_m�i`�a_h_l[ncha�

^_`_]ncp_� chn_l`_lcha�j[lnc]f_m�i`�D=?Q�^olcha� j[mm[a_�i`�nb_�j[l_hn[f�pclom� oh^_l�

m_f_]ncp_� cggoh_� jl_mmol_+� Nch]_� mo]b� j[lnc]f_m� ch� mig_� pclom� mnl[chm� q_l_�

l_jiln_^�ni�b[p_�mg[ff�jf[ko_�giljbifias�%H|ff_l�_n�[f+)� .6538�Om[c�[h^�N[c`)� .66/&)�

nb_� gic� \_nq__h� m_lc[f� j[mm[a_m� ch� Q_li� ]_ffm� q[m� e_jn� fiq� %-+.� *� -+-.&+� Ob_�

i\m_lp[ncihm�i`�hi�l_^o]ncih� ch�pclom�sc_f^�i`�nb_�j[mm[a_^�pclom�[h^�hi�mcahc`c][hn�

^c``_l_h]_m�ch�aliqnb�ech_nc]m�ch�Q_li�]_ffm�^c``_l_^�`lig�nbim_�g[^_�_[lfc_l�\s�Om[c�

[h^� N[c`�%.66/&�qcnb�[�p[lc[hn� DI� mnl[ch� i`� D=?Q�qbc]b� _rbc\cn_^� jiil�l_jfc][ncih�

_``c]c_h]s�^olcha�m_lc[f�j[mm[a_�ch�[�=BH*4-�]_ff� fch_+� Hil_ip_l)� nb_�mg[ff�jf[ko_�

]fih_�i`�K/2*DK�q[m�hin�]_ff*[mmi]c[n_^)� ch�]ihnl[mn�ni�[hinb_l�[nn_ho[n_^�mnl[ch�i`�

D=?Q�%>of*H&�qbc]b�l_g[ch_^�jl_^igch[hnfs�]_ff*[mmi]c[n_^�qcnb�[�mfiq�l_jfc][ncih�

l[n_�%>olmc_`_h�_n�[f+)� .646&+
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Dn�q[m� mj_]of[n_^� nb[n�ho]f_inc^_�]b[ha_m�i]]oll_^� ch� nb_�a_hig_�^olcha� m_lc[f�

j[mm[a_� i`� D=?Q� oh^_l� cggoh_� jl_mmol_� ]iof^� gi^of[n_� nb_� j[nbia_hc]cns� i`�

D=?Q+� N_f_]n_^�a_higc]�l_acihm�mj[hhcha�nb_�QK/*QK1�[h^�QK0*QK1�]f_[p[a_�

mcn_m� ch]fo^cha� nb_� QK/� ]i^cha� l_acih� q_l_� [h[fsm_^� \s� [� j[h_f� i`� l_mnlc]ncih�

_htsg_m�%M@&�[h^�nb_�hih]i^cha�l_acihm�\s�ho]f_inc^_�m_ko_h]cha+�Ob_�M@�jli`cf_�

l_p_[f_^�[�]f_[p[a_�mcn_�^c``_l_h]_�ch�nb_�QK/�p[lc[\f_�l_acih+� Ciq_p_l)�p[lc[ncih�

ch� M@� jli`cf_� cm� hin� h_]_mm[lcfs� [h� ch^c][ncih� i`� p[lc[ncih� ch� nb_� j[nbia_hc]�

]b[l[]n_lcmnc]m� i`� [� j[mm[a_^� pclom+� Dh� nb_� jl_m_hn� mno^s� hi� gon[ncihm� q_l_�

c^_hnc`c_^� ch� nb_� 2$� hih]i^cha� l_acihm� i`�_cnb_l�m_ag_hn�<�il�=� i`�K/2*DK�qbc]b�

b[l\il� g[hs� l_aof[nils� m_ko_h]_m+� Hil_ip_l)� K/2*DK� qcnb� [� mg[ff� jf[ko_�

jb_hinsj_�b[^�mcgcf[l�aliqnb�]b[l[]n_lcmnc]m�[m�nb_�j[l_hn[f�mnl[ch�qcnb�f[la_�jf[ko_�

jb_hinsj_� %KJ&�ch�Q_li�]_ffm+� Dn�cm�jimmc\f_�nb[n�nb_�^_n_lgch[hnm�i`�mg[ff�jf[ko_�

giljbifias�ch�j[mm[a_^�pclom�%K/2*DK&�g[j�ni�mig_�inb_l�l_acihm�i`�nb_�a_hig_�

inb_l�nb[h�nb_�2å�I>� l_acihm+� Ob_�mcahc`c][h]_�i`�jichn�gon[ncihm� c^_hnc`c_^� ch�nb_�

0$� hih]i^cha� l_acihm�i`�\inb�m_ag_hn�<�[h^�=�i`�KJ�[h^�K/2*DK� cm�hin�jl_m_hnfs�

ehiqh+� Ob_m_�0 � n_lgch[f� l_acihm�^_gihmnl[ncha� p[lc[\cfcns�g[s�\_�_mm_hnc[f� `il�

l_jfc][ncih)� j_l`ilgcha� `oh]ncihm� l_f[n_^� ni� bimn� l[ha_� il� pclom� [mm_g\fs� [h^�

j[]e[acha+� Dn�cm�[fmi� fce_fs�nb[n�nb_m_�jichn�gon[ncihm�[lim_�^olcha�m_lc[f�j[mm[a_�

Dh�Q_li� ]_ffm�^olcha� nb_�[^[jn[ncih�i`�nb_�j[l_hn[f�pclom�ni�aliqnb� oh^_l�cggoh_�

jl_mmol_+� Ciq_p_l)� cn�cm�hin�]f_[l�[n�nb_�jl_m_hn�ncg_�qb_nb_l�nb_m_�gon[ncihm�b[p_�

[hs�lif_� ch� nb_�mfcabnfs� fiq_l_^�j[nbia_hc]�jli`cf_�_rbc\cn_^�\s�nb_�j[mm[a_^�pclom�

ch� Dh`_]n_^�]bc]e_hm+
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Alig�nb_�j[nbia_hc]cns�mno^c_m)�nb_�mjl_[^�i`�nb_�D=?Q*L>/�mnl[ch�ni�inb_l�ila[hm�

mo]b�[m�\ih_�g[lliq�q[m�]ih`clg_^�\s�pclom�l_*cmif[ncih�`lig�nb_m_�ila[hm�`lig�

]bc]e_hm� ch`_]n_^� qcnb� \inb� qcf^*nsj_� [h^� j[mm[a_^� pclom+� M_jfc][ncih� ch� \ih_�

g[lliq�b[m�\__h�moaa_mn_^�ni�jf[s�[�lif_�ch�]fchc][f�D=?�%Omoe[gini�_n�[f+)� .662&�

\_][om_� i`�nb_� f[la_� hog\_l�i`�\ih_�g[lliq�]_ffm� ch� nb_� \i^s+� Ob_�pclom�q[m�

cmif[n_^� `lig� nb_� nbsgom� i`�]bc]e_hm� chi]of[n_^�qcnb� KJ� [h^� K/2*DK+� Nch]_� hi�

]ilnc][f� fsgjbi]sn_� ]ih^_hm[ncih� [h^� ^_jf_ncih� ]b[l[]n_lcmnc]�i`�nbsgc]� f_mcihm�

q_l_�^_n_]n_^)�cn�g[s�\_�mj_]of[n_^�nb[n�nb_�pcl_gc[�[h^,il�]cl]of[ncih�i`�gihi]sn_m�

ch`_]n_^�qcnb�D=?Q�̀ lig�nb_�\olm[�]ihnlc\on_^�ni�nb_�jl_m_h]_�i`�pclom�ch�nb_�nbsgom�

%Omoe[gini�_n�[f+)� .662&+

Ob_� m_li]ihp_lmcih� ^[n[� ch^c][n_^� [� l[jc^� [hnc\i^s� l_mjihm_� ni� D=?Q� qbc]b�

j_lmcmn_^� nblioabion� nb_� ^ol[ncih� i`�nb_� _rj_lcg_hn� ch� \inb� aliojm+� Ciq_p_l)�

bcab_l�QI� ncnl_m�q_l_�_fc]cn_^� \s�nb_�NK� ]fih_�i`�K/2*DK�nb[h� nb_�qcf^*nsj_�pclom�

moaa_mncha�[� l_f[ncp_fs�mnliha_l�cggoh_�l_mjihm_+� Dh�[^^cncih)� nb_�j[l_hn[f�pclom�

ch^o]_^�mcahc`c][hnfs�gil_�\olm[f�[nlijbs�[n� . / �^[sm�jimn�chi]of[ncih�]igj[l_^�ni�

nb_�j[mm[a_^�pclom�%O[\f_�3 &+� Ob_�j[mm[a_^�pclom�ch^o]_^�mfcabn�fcp_l�[h^�mjf__h�

_hf[la_g_hn�[n�./�^[sm�KD� %O[\f_�4�[h^� 5 &�[h^�mfcabn�ch`f[gg[ncih�i`�nb_�\olm[�[n�

./�^[sm�KD�`iffiq_^�\s�[�mfcabn�l_^o]ncih�ch�\olm[f�q_cabn�\s�/.� ^[sm�KD+� Obom)�nbcm�

cmif[n_^� gon[hn� []kocl_^� fiq_l_^� j[nbia_hc]cns� [h^� bcab_l� cggohia_hc]cns�

]igj[l_^�ni�nb_�j[l_hn�pclom+� N_f_]ncha�mo]b�p[lc[hn�mnl[chm�\s�j[mm[acha� oh^_l�

cggoh_� jl_mmol_� ch� ]_ff� ]ofnol_� g[s� i``_l� nb_� jimmc\cfcns� i`�nb_m_� mnl[chm� \_cha�

^_p_fij_^� chni� h_q�[h^� gil_� _``_]ncp_� fcp_� p[]]ch_m+� Ob_� NK� ]fih_�i`�K/2*DK

51



[jj_[lm�ni�\_�[�gil_�mocn[\f_�][h^c^[n_�p[]]ch_�mnl[ch�nb[h�[hinb_l�DI� mnl[ch� i`�

D=?Q�qbc]b� fimn� cnm� cggohia_hc]cns�qb_h� om_^�[m�[� fcp_�p[]]ch_� %C[mm[h�_n�[f+)�

.663&+

Hil_� jlihioh]_^� ]b[ha_m� ch� ncmmo_m� g[s� b[p_� \__h� ^_gihmnl[n_^� \s� omcha� [�

l_f[ncp_fs� f[la_l� ^im_� i`�pclom� il� [� ^c``_l_hn� lion_� i`� [^gchcmnl[ncih+� Ciq_p_l�

_pc^_h]_�`lig�jl_pciom�j[nbia_hc]cns�mno^c_m�qcnb� D=?Q�[lao_m�[a[chmn�nb_m_�nqi�

c^_[m+� Dh`_]ncihm�b[p_�\__h�mo]]_mm`offs�chcnc[n_^�\s�omcha�_p_h�fiq_l�ncnl_m�i`�pclom�

nb[h�qb[n� q[m�om_^� ch�nb_�jl_m_hn�mno^s�%Q[h�^_h�=_la�_n�[f+)� .66.8�Jeis_�_n�[f+)�

.66/8� Dhio� _n� [f+)� .661&+� Hil_ip_l� nb_� il[f� lion_� i`� [^gchcmnl[ncih� i`� D=?Q�

l_m_g\fcha� nb_� h[nol[f� lion_� i`�ch`_]ncih� i`�]bc]e_hm� b[m� \__h� om_^� \s� m_p_l[f�

[onbilm� ch� jl_pciom� j[nbia_hc]cns� mno^c_m�qcnb� D=?Q� %F[o`_l�[h^� R_cmm)� .65-8�

Omoe[gini� _n� [f+)� .6628� T[g[ao]bc� _n� [f+)� .663&+� Dh^__^� ^c``_l_h]_m� ch�

mom]_jnc\cfcns� ni� D=?Q� [giha� NKA� ]bc]e_h� fch_m� %=ogmn_[^� _n� [f� )�.660&� [h^�

]bc]e_hm�qcnb�^c``_l_hn�bcmni]igj[nc\cfcns�]igjf_r�%HC>&� =�b[jfinsj_�b[p_�\__h�

jl_pciomfs�l_jiln_^�%Ic_fm_h�_n�[f+)� .665&+� Dn�cm�jimmc\f_�nb[n�nb_�[ff_f_m�chb_lcn_^�\s�

nb_�j[lnc]of[l�b[jfinsj_�i`�nb_�NKA�]bc]e_hm�om_^� ch�nb_�jl_m_hn�mno^s�g[s�b[p_�

^_n_lgch_^�nb_�l_mcmn[h]_�i`�nbim_�]bc]e_hm�ni�pcl[f� ch`_]ncih�[h^�mo\m_ko_hnfs�ih�

nb_�m_p_lcns�i`�nb_�f_mcihm�i\m_lp_^+

N_p_l[f�]ih]fomcihm�][h�\_�^l[qh�`lig�nb_�jl_m_hn�mno^s+� Ob_�gimn�]igj_ffcha� cm�

nb[n�nb_�ip_l[ff�]fchc][f�jc]nol_�ch�ch`_]ncih�mno^c_m�omcha�nb_�pclom�j[mm[a_^�oh^_l�

cggoh_� jl_mmol_� cm� mcgcf[l�ni� D=?Q�p[]]ch[ncih+� Ob_� m_f_]n_^� j[mm[a_^� pclom
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l_m_g\f_^� nb_� ãchn_lg_^c[n_� mnl[chmå� i`� D=?Q�qcnb� cnm� bcab� cggohia_hc]cns� [h^�

l_^o]_^�[\cfcns�ni�][om_�\olm[f�^[g[a_+� Ob_m_�i\m_lp[ncihm�[l_�mig_qb[n�mcgcf[l�

ni� jl_pciom�`ch^cham� %C[^^[^�_n�[f+)� .6648�Rbcn`cff�_n�[f+� .662&)� qb_l_�p[]]ch[ncih�

qcnb� D=?Q*[hnc\i^s�]igjf_r_m�jlin_]n_^�]bc]e_hm�`lig�nb_�_``_]nm�i`�p[]]ch[ncih�

qcnb� ]b[ff_ha_� pclom+� Ciq_p_l)� nb_� oh^_lfscha� g_]b[hcmgm� chpifp_^� ch� mo]b�

jlin_]ncih�q_l_�hin�]f[lc`c_^� ch�nbim_�mno^c_m+

Dh�a_h_l[f)� cn�b[m�\__h�^c``c]ofn�ni�m_f_]n�nb_�nsj_�i`�p[]]ch_�ni�om_)�[h^�ni�^_n_lgch_�

nb_�j_lci^� [n�qbc]b� cn�b[m�ni�\_�[^gchcmn_l_^� ch�il^_l�ni�]ih`_l�jlin_]ncih�[a[chmn�

j[nbia_hc]�̀ c_f^�mnl[chm�i`�D=?Q�%C[^^[^�_n�[f+)� .664&+� Ob_�jl_m_hn�mno^s�`ilgm�nb_�

\[mcm�`il�[h�[fn_lh[ncp_�[jjli[]b�qb_l_�_``_]ncp_�jlin_]ncih� g[s�_hmo_�`lig�nb_�

mfcabnfs� [fn_l_^� j[nbia_hc]cns� [h^� cggohia_hc]cns� i`� nb_� pclom� j[mm[a_^� oh^_l�

m_f_]ncp_�cggoh_�jl_mmol_�qcnb�cnm�[mmi]c[n_^�jb_hinsjc]�[h^�a_hinsjc]�]b[ha_m+�

C_h]_�cn� qcff�\_�i`�al_[n�chn_l_mn� ni�_p[fo[n_�inb_l�̀ _[nol_m�i`�nb_�NK�]fih_�i`�K/2*�

DK�mo]b�[m�nb_�jlin_]ncih�jlipc^_^�ni�nb_�p[]]ch[n_m�]b[ff_ha_^�qcnb�[�pclof_hn�D=?Q�

mnl[ch+� Nch]_�nb_�j[l[g_n_lm�`il�l_]ip_ls�i`�[h�ch`_]nciom�jlia_hs�D=?Q�b[p_�[fmi�

\__h�_mn[\fcmb_^�%>b[jn_l�1)�m_]ncih�1+0&)�[^^cncih[f�mno^c_m�g[s�\_�chcnc[n_^�qb_l_�

nb_� l_]iahct_^� ]b[ha_m� ch� nb_�NK� ]fih_�i`�K/2*DK� ]iof^� \_� chnli^o]_^� chni� nb_�

l_mj_]ncp_�]?I<�]fih_�\s�mcn_*^cl_]n_^�gon[a_h_mcm�[h^�nb_�l_]ig\ch[hn�ch`_]nciom�

pclom�]iof^�\_�_p[fo[n_^�`il�cnm�jlin_]ncih�_``c]c_h]s�ch�p[]]ch[n_m+� Obcm�g[s�f_[^�

ni�nb_�^_p_fijg_hn�i`�[�h_q�gi^c`c_^�p[]]ch_�mnl[ch�i`� D=?Q�`il�_``_]ncp_�]ihnlif�

i`�ch`_]nciom�\olm[f�^cm_[m_+
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0*� I:K:F>M>KL�?HK�K><HO>KR�H?�BG?><MBHNL�K><HF;BG:GM�B;=O�

IKH@>GR�BG�<>EE�<NEMNK>

0*-� BGMKH=N<MBHG

Kl_fcgch[ls�mno^c_m�ch�iol�f[\il[nils�_mn[\fcmb_^�nb_�]igjf_n_�ho]f_inc^_�m_ko_h]_m�

i`�m_ag_hnm�<�[h^�=�ch]fo^cha�nb_�hih]i^cha�l_acihm�i`�nb_�D=?Q�a_hig_�%Fc\_ha_�

_n�[f+)� .663&+� Dh�il^_l�ni�^_p_fij�[�gi^_f�msmn_g�ni�mno^s�g_]b[hcmgm�oh^_lfscha�

nb_� l_jfc][ncih� [h^� pclof_h]_�i`�D=?Q�[h^� ni� `[]cfcn[n_�nb_�[mmcahg_hn�i`�mj_]c`c]�

gon[ncihm�ni�[�j[lnc]of[l�jb_hinsj_�mo]b�[m�pclof_h]_�\s�[�^cl_]n_^�gon[a_h_mcm�

[jjli[]b)�[nn_gjnm�q_l_�g[^_�ni�l_]ip_l�ch`_]nciom�jlia_hs�D=?Q�ch�]_ff�]ofnol_+�

Hil_ip_l)� cn�qiof^� `[]cfcn[n_� ]ihmnlo]ncha� D=?Q�a_hig_� ]bcg_l[m� `il� `oh]ncih[f�

[h[fsmcm+� No]b�[�]bcg_lc]�D=?Q�q[m�jli^o]_^�\s�_r]b[hacha�a_hig_�m_ag_hn�<�

i`�[� ncmmo_�]ofnol_�[^[jn_^� D=?Q�[h^� [�pclof_hn�mnl[ch�i`�D=?Q�nb[n�aliqm�ihfs� ch�

>@>�%Hoh^n)� .666&+� Pm_�i`�mcn_*^cl_]n_^�gon[a_h_mcm�i`�nbcm�]ihmnlo]n�[ffiq_^�nb_�

D^_hnc`c][ncih�i`�[gchi�[]c^m� ch�nb_�p[lc[\f_�l_acih�i`�QK/�i`�D=?Q�l_mjihmc\f_�`il�

ncmmo_� ]ofnol_� ch`_]ncpcns+� No]b� ehiqf_^a_� i`�qbc]b� gon[ncih� il�]ihmn_ff[ncih� i`�

gon[ncihm� \_mn�[nn_ho[n_m� nb_� pclom�qiof^� al_[nfs� [c^� ch� nb_� ^_p_fijg_hn�i`�[h�

_``c][]ciom�[h^�mn[\f_�[nn_ho[n_^�p[]]ch_�mnl[ch�i`�D=?Q+

Aolnb_lgil_)�[�g[dil�jligin_l�_f_g_hn�chpifp_^� ch�pcl[f�a_hig_�_rjl_mmcih�[h^�

l_jfc][ncih� b[m�\__h� c^_hnc`c_^� ch� nb_� chcnc[f� 2$*n_lgch[f�0/�\j� ]ihm_lp_^� \_nq__h
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m_ag_hnm� <� [h^� =� %I[a[l[d[h� [h^� Fc\_ha_)� .664\&+� Ciq_p_l)� nb_� mj_]c`c]�

g_]b[hcmgm�[mmi]c[n_^�qcnb�]igjf_g_hn[ls�gchom*mnl[h^�MI<�mshnb_mcm�[h^�nb_�

_rcmn_h]_� i`�inb_l�],m*_f_g_hnm�[n�nb_� 0$*_h^� i`�nb_�jfom*mnl[h^� nbom� chpifp_^� ch�

^mMI<�mshnb_mcm�il�[mm_g\fs�[l_�hin�]f_[lfs�ehiqh+� Ob_�2$�n_lgch[f�m_ko_h]_�i`�

nb_�jfom�MI<�mnl[h^�ch�\inb�m_ag_hnm�]ihn[chm�[�0/�hn�]ihm_hmom�m_ko_h]_�qbc]b�

cm�_mm_hnc[ffs�mcgcf[l�ni�nb[n�i`�D=?Q�mnl[chm�`lig�@olij_� %Hoh^n�[h^�H|ff_l)� .662&)�

qb_l_[m�nb_�0$�_h^�[jj_[lm�ni�\_�p[lc[\f_�[giha�D=?Q�mnl[chm+� Ciq_p_l)�nb_l_�[l_�

[� `_q� mbiln� ]ihm_hmom� m_ko_h]_� ginc`m� [n� nb_� 0$� hih]i^cha� l_acih� qbc]b� [l_�

bigifiaiom�\_nq__h�nb_�nqi�a_hig_�m_ag_hnm�i`�Iilnb�<g_lc][h�[h^�@olij_[h�

mnl[chm�i`�D=?Q+� Ob_�f[mn�2�ho]f_inc^_m�[n�nb_�0$�_h^�i`�nb_�jfom�mnl[h^m�i`�a_hig_�

m_ag_hnm�<�[h^�=�i`�Iilnb�<g_lc][h�mnl[chm�i`�D=?Q�[l_�[fmi�c^_hnc][f�%Fc\_ha_�_n�

[�+)� .663&+� Dh� m_ag_hn�<)� nb_l_� [l_� 54� hnm� ch� nb_� 0$� hih]i^cha� l_acih� i`� nb_�

jifsjlin_ch�JMA�qb_l_[m�ch�m_ag_hn�=)�nb_l_�[l_�4/�hnm�ch�nb_�0å�hih]i^cha�l_acih�

i`�nb_�QK.� JMA+� Dn�cm�]ihmc^_l_^�nb[n�nb_�a_h_l[ncih�i`�[h� ch`_]nciom�pclom�]fih_�

qiof^�al_[nfs�_hb[h]_�nb_�jin_hnc[f�i`�chp_mnca[ncihm�ih�nb_�\cifiac][f� `oh]ncihm�i`�

nb_� D=?Q�a_hig_+� Hil_ip_l)�^_p_fijg_hn�i`�mo]b�[h�ch`_]nciom�]?I<�]fih_�`lig�

[� pcl[f� MI<�a_hig_�ip_l]ig_m�nb_� chb_l_hn� b_n_lia_h_cns� ch� MI<�pclom_m�[h^�

jli\f_gm� [mmi]c[n_^�qcnb�^cl_]n�MI<�g[hcjof[ncih+� <�]?I<�`ilg� cm� nbom�_[mcfs�

i\n[ch_^�`lig�qbc]b�[�qcf^*nsj_�pclom�[h^�cnm�gon[hnm�][h�\_�cmif[n_^)�mn[\cfct_^�[h^�

nb_h� g[hcjof[n_^� l_[^cfs� \s� l_]ig\ch[hn� ?I<� n_]bhifias+� C_h]_� _``ilnm�q_l_�

g[^_� ni� ^_p_fij� [� l_p_lm_� a_h_nc]m� msmn_g� `il� D=?Q� \s� ]ihmnlo]ncha� nqi�

ch^_j_h^_hn�`off*f_hanb�]?I<�]fih_m�nb[n�]ihn[ch�m_ag_hn�<�[h^�m_ag_hn�=�i`�JC
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mnl[ch� i`�D=?Q�[h^�ni�^_`ch_�nb_�gchcgog�l_kocl_^� f_hanb�`il�mo]]_mm`of� l_]ip_ls�

i`�[h� ch`_]nciom�D=?Q�̀ lig�]fih_^�]?I<+

0*.� F:M>KB:EL�:G=�F>MAH=L�

0*.*-� <[bbi(�l_hki(�]hemj^�WdZ�fkh_\_YWj_ed

Q_li�]_ffm�q_l_�aliqh�ch�gchcg[f�_mm_hnc[f�g_^cog�%H@H&�mojjf_g_hn_^�qcnb�.-"�

`_n[f�\ipch_�m_log�%A=N&+� K[l_hn[f�JC*D=?Q�[h^�l_]ip_l_^�jlia_hs�pclom_m�q_l_�

jlij[a[n_^� ch� Q_li� ]_ffm� mojjf_g_hn_^� qcnb� /"� [h^� 2"� A=N+� l_mj_]ncp_fs+�

Ol[hm`_]ncih�mno^c_m�q_l_�][llc_^�ion�omcha�5-"�]ih`fo_hn�Q_li�]_ff�gihif[s_lm� ch�

H@H�qcnb�2"�A=N+� Dh^cpc^o[f�a_higc]�MI<m�i`�m_ag_hnm�<�[h^�=�i`�D=?Q�om_^�

[m� n_gjf[n_m� `il� nb_� p[lciom� ]ihmnlo]nm� g[^_� ch� nbcm� mno^s�q_l_� l_]ip_l_^� [m�

^_m]lc\_^�jl_pciomfs�%m__�m_]ncih�/ +/ +/ &+

0*.*.� <edijhkYj_ed�e\� \kbb)b[d]j^�i[]c[dj�:�Y=G:�Ybed[

<�`off*f_hanb�m_ag_hn�<�]ihmnlo]n)�^_mcah[n_^�jMAGJ<)�q[m�chcnc[ffs�jl_j[l_^�ch�nb_�

j>MDD�p_]nil�%Dhpcnlia_h)�N[h�?c_ai)�PN<&+� Oi�i\n[ch�nb_�`off*f_hanb�]?I<�̀ l[ag_hn�

i`�m_ag_hn�<)�MO*K>M�[gjfc`c][ncih�q[m�][llc_^�ion�qcnb�[�m_hm_�jlcg_l� ]ihn[chcha�

nb_� Nmn� D� l_]iahcncih� m_ko_h]_)� O4� jifsg_l[m_� jligin_l� m_ko_h]_� [h^� nb_� 2�*�

n_lgch[f� m_ko_h]_� i`� m_ag_hn� <� [h^� [h� [hncm_hm_� jlcg_l� ]ihn[chcha� :>=� D�

l_]iahcncih� m_ko_h]_� [h^� nb_� 0å� n_lgch[f� m_ko_h]_m� i`� m_ag_hn� <� ih� nb_�

]igjf_g_hn[ls�mnl[h^�%O[\f_�..&+� D=?Q*mj_]c`c]�m_ko_h]_m�ch�nb_�m_f_]n_^�jlcg_lm

- , ,



q_l_�\[m_^�ih�nb_�jo\fcmb_^�ho]f_inc^_�m_ko_h]_m�i`�D=?Q�mnl[ch�JC�%Fc\_ha_�_n�

[f+)�.663&+� Ob_�Noj_lm]lcjnÉ�Jh_*Nn_jÉMO*K>M�msmn_g�%BD=>J*=MG)�=olfchanih)�

>[h[^[&� q[m� om_^� []]il^cha� ni� nb_� g[ho`[]nol_l$m� jlini]if� qcnb� mig_�

gi^c`c][ncihm+� <jjlircg[n_fs�-+2�ja�i`�a_higc]�MI<�n_gjf[n_�q[m�^_h[nol_^�qcnb�

6-"� ^cg_nbsf� mof`irc^_� %?HNJ&� [n�32� S+� `il�6-� gch)� mh[j� ]bcff_^)� mmMI<�q[m�

_nb[hif� jl_]cjcn[n_^� qcnb� /+2� pifog_� i`�_nb[hif� [h^� -+.� pifog_� i`� 0H� mi^cog�

[]_n[n_)� jC� 2+/)� [h^� mnil_^� [n� *5-�}>� ohncf� om_^� ch� MO*K>M+� Klcil�ni� MO*K>M)�

[jjlircg[n_fs�2-�ha�i`�?HNJ*^_h[nol_^�n_gjf[n_�MI<� ch�[�nin[f�/-�jc�l_[]ncih� ch�

?@K>*q[n_l)� ]ihn[chcha�.� jc�i`�_[]b�i`�nb_�[\ip_�g_hncih_^�jlcg_lm�%/-�jH&�q[m�

b_[n_^�[n�32�}>�`il�.-�gch�[h^�mh[j*]bcff_^+� Obcm�[hh_[f_^�gcrnol_�q[m�om_^� ch�

[�MO*K>M�l_[]ncih�]ihn[chcha�/2�jc�i`�/S�l_[]ncih�gcr)� .� jc�i`�6808=K�gcr�[h^� .� jc�

i`� _fiha[m_� %BD=>J*=MG)� =olfchanih)� >[h[^[&+� Ob_� nb_lgi]s]f_l� q[m�

jlial[gg_^�`il�]?I<�mshnb_mcm�[n�2-�}>�`il�0-�gch�`iffiq_^� cgg_^c[n_fs�\s�jl_*�

^_h[nol[ncih�[n�61�}>�`il�/�gch�[h^�K>M�[gjfc`c][ncih�`il�02�]s]f_m)�_[]b�]s]f_�qcnb�

^yh[nol[ncih�[n�61�}>�`il�.� gch)�[hh_[fcha�[n�22�}>�`il�0-�m_]�[h^�_rn_hmcih�[n�4/�

}>� `il�/� gch� [h^� 12� m�qcnb� [� `ch[f� _rn_hmcih� [n�4/�}>� `il� .-� gch+� Ob_� MO*K>M�

jli^o]nm�q_l_�[h[fst_^�\s�_f_]nlijbil_mcm� omcha� -+6"�[a[lim_�a_fm+� Ob_�K>M�

jli^o]nm�q_l_�jolc`c_^�`lig�[�fiq�g_fncha�n_gj_l[nol_�[a[lim_�a_f�[h^�]fih_^� chni�

j>MDD�p_]nil�%Dhpcnlia_h)�N[h�?c_ai)�PN<&�%m__�m_]ncih�/+/+/&+� Ob_� jMAGJ<�]fih_�

nbom�i\n[ch_^� ch�nb_�j>MDD�p_]nil�q[m�l_nlc_p_^�\s�l_mnlc]ncih�qcnb� Nm`�D�[h^�:>=� D�

[h^� mo\]fih_^� chni�nb_�jP>.6�p_]nil�^io\f_*^ca_mn_^�qcnb�nb_�m[g_�_htsg_m�ni�

i\n[ch�nb_�]fih_�jPAGJ<+� Obcm�]fih_�]ihn[ch_^�nb_�`off*f_hanb�]?I<�n_gjf[n_�i`
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D=?Q�m_ag_hn�<�oh^_l�nb_�]ihnlif�i`�mshnb_nc]�O4�MI<�jifsg_l[m_�jligin_l�%Aca+�

.2[&+

0*.*/� <edijhkYj_ed�e\�i[]c[dj�;�\kbb)b[d]j^�WdZ�fWhjbWb)b[d]j^�Y=G:�Ybed[i

N_p_l[f� [nn_gjnm� ni� ]fih_� nb_� `off*f_hanb� MO*K>M� [gjfc`c_^� ]?I<� `l[ag_hn� i`�

m_ag_hn�=� chni�j>MDD�p_]nil�q_l_�ohmo]]_mm`of+� C_h]_�[�^c``_l_hn�mnl[n_as�q[m�

`iffiq_^� ch�nb_�]ihmnlo]ncih�i`�D=?Q�m_ag_hn�=�]fih_m+� Ob_�`off*f_hanb�]fih_�[h^�

[�j[lnc[f�f_hanb�]fih_�i`�m_ag_hn�=�q_l_�]ihmnlo]n_^�ch�jP>D�6�p_]nil�̀ lig�fca[ncihm�

i`�mo\a_higc]�f_hanb�]fih_m�omcha�[jjlijlc[n_�l_mnlc]ncih�mcn_m�[m�^_jc]n_^� ch�Aca+�

.2\+� Dhcnc[ffs)�nb_�_hncl_�JMA�i`�D=?Q�m_ag_hn�=�`lig�]fih_�jN=/4�q[m�mo\]fih_^�

chni�nb_�@]iM�D�mcn_�i`�jP>.6�p_]nil+� Ob_�h_q�]ihmnlo]n�q[m�^_mcah[n_^�jPJMA=�

%Aca+� .2\&+

Ob_�jf[mgc^� ]ihn[chcha� nb_�2$*n_lgchom�i`�m_ag_hn�=�%hn�.� ni�234&�^_mcah[n_^�[m�

jM2=�q[m�i\n[ch_^�\s�MO*K>M�[gjfc`c][ncih�`lig�a_higc]�MI<�i`�m_ag_hn�=�i`�

JC*D=?Q�mnl[ch�qcnb�[�m_hm_�jlcg_l�%N=.1&�]ihn[chcha�[h�Nm`�D� mcn_)�O4�jligin_l�

m_ko_h]_� [h^� nb_� `clmn�/.� \[m_m� i`�nb_� m_ag_hn�=� 2$�_h^� m_ko_h]_+� Ob_�N=.1�

jlcg_l�q[m�^_mcah_^� ch�mo]b�[�q[s�nb[n�nb_�`clmn�ho]f_inc^_�i`�nb_� D=?Q�m_ag_hn�=�

]?I<�m_ko_h]_�qiof^�\_� cgg_^c[n_fs�^iqhmnl_[g�i`�nb_�O4�jligin_l�m_ko_h]_�

%O[\f_�..�&+� Ob_�[hncm_hm_�jlcg_l�%N=..�&�om_^�]ihn[ch_^�nb_�=mn@�DD�mcn_�ni�`[]cfcn[n_�

nb_� fca[ncih� i`�2$*n_lgch[f�`l[ag_hn�%234�\j&�qcnb� nb_�`l[ag_hn�i\n[ch_^� `lig�nb_�

jf[mgc^� jPJMA=� \s� ^ca_mncih� qcnb� Nm`@� DD� [h^� :>=� D+� Ob_� 2$*� _h^� `l[ag_hn

-,.



\_nq__h�nb_�@]iM�D�mcn_m�ch�nb_�jf[mgc^�jM2=�q[m�nl[hm`_ll_^�ni�nb_�jP>.6�p_]nil�

fch_[lct_^�qcnb�@]iM�D�ni�i\n[ch�]fih_�jP2=�%Aca+� .2\&+

Ail�]ihmnlo]ncih�i`�[�j[lnc[f*f_hanb�]?I<�]fih_�jPKGJ=�i`�m_ag_hn�=�qcnbion�nb_�

0$�n_lgch[f�m_ko_h]_m)� nb_�jf[mgc^�jP2=�q[m�^ca_mn_^�qcnb�*MN-� DD� [h^�:>=� D� ni�

`[]cfcn[n_� chnli^o]ncih�i`�[� /.--�\j�`l[ag_hn�^ca_mn_^� `lig�nb_�jf[mgc^� jPJMA=�

qcnb�=m`@�DD�[h^�:>=� D+� Ob_�j[lnc[f*f_hanb�]fih_�jPKGJ=�%Aca+�.2\&�nbom�i\n[ch_^�

b[^� nb_�_hncl_� 2$� n_lgch[f� m_ko_h]_m� [h^� nb_�JMA� i`�m_ag_hn� =�qcnbion�nb_� N$�

n_lgch[f�m_ko_h]_m�i`�m_ag_hn�=+

Oi�]ihmnlo]n�nb_�`off*f_hanb�]fih_�i`�D=?Q�m_ag_hn�=)� nb_�N$�_h^�i`�a_higc]�MI<�

i`�m_ag_hn�=�q[m�[gjfc`c_^�\s�MO*K>M�\s�omcha�[�m_hm_�jlcg_l�%N=./&�]ihn[chcha�

*MG�D�mcn_�%jimcncih� .235�hn&�[h^�[h�[hncm_hm_�jlcg_l�%N=.2&�]ihn[chcha�:>=� D�mcn_�

cgg_^c[n_fs�^iqhmnl_[g�i`�nb_�N$*n_lgch[f�m_ko_h]_�i`�m_ag_hn�=�i`�D=?Q�%Aca+�

.2\&+�Ob_�K>M�jli^o]n�%./26�\j&�i\n[ch_^�q[m�]fih_^� ch� nb_�@]iM� D� mcn_m�i`�nb_�

j>MDD�p_]nil�ni�i\n[ch�jf[mgc^�jMN=+� Ob_�@]iM�D�`l[ag_hn�]ihn[chcha�nb_�N$*n_lgchc�

i`�m_ag_hn�=�ch�nb_�jf[mgc^�jMN=�q[m�nl[hm`_ll_^�ni�nb_�jP>.6�p_]nil�fch_[lct_^�

qcnb�@]iM�D�[h^�nb_�m_hm_�]fih_�jPN=�q[m�i\n[ch_^�\s�m]l__hcha�qcnb�*MG� D�[h^�

:>=� D+
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O[\f_� ..�7� Jfcaiho]f_inc^_�jlcg_lm�om_^�`il�nb_�]ihmnlo]ncih�i`�`off*f_hanb�]?I<�
]fih_m�i`�JC*D=?Q�a_hig_�m_ag_hnm�<�[h^�j[lnc[f*f_hanb�]JI<�]fih_�i`�m_ag_hn�
=
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l_mnlc]ncih�mcn_m� [l_�jlchn_^� ch�\if +̂�  %(&�[h^� %*&� l_`_l�ni�pclom�mj_]c`c]�m_ko_h]_m�i`�

m_hm_� [h^� [hncm_hm_� jlcg_lm)� l_mj_]ncp_fs+� Ob_�g[j�jimcncihm� l_`_l�ni� jo\fcmb_^�
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Aca+� .27� >ihmnlo]ncih�i`�̀ off*f_hanb�]?I<�]fih_m�i`�m_ag_hnm�<�%[&�[h^� =�[h^�i`�
j[lnc[f*f_hanb�]?I<�]fih_�i`�m_ag_hn�5 �%\&�i`�JC*D=?Q+� C[n]b_^�\ir_m�l_jl_m_hn�
KBM� [gjfc`c_^� ]?I<�`l[ag_hnm� nl[hm`_ll_^� `lig�j>MDD� p_]nil�ni� jP>.6�p_]nil8�
mb[^_^�\ir�l_jl_m_hnm�]?I<�`l[ag_hn�^_lcp_^�`lig�]fih_�jN=/4�ch�iol�f[\il[nils�
]ihn[chcha� nb_�_hncl_�QK.� JMA�i`�m_ag_hn�=+� Ob_�hog\_lm�l_jl_m_hn�ho]f_inc^_�
jimcncihm� qcnbch� nb_� D=?Q� a_higc]� m_ko_h]_m+� O4� [lliq)� ^_hin_m� nb_� MI<�
jifsg_l[m_�jligin_l�m_ko_h]_8�Nm`� D)�*MN-�DD)�*MG�D�[h^�:>=�D)�l_mnlc]ncih�_htsg_m�
om_^�`il�fca[ncih�i`�]?I<�̀ l[ag_hnm�[n�[jjlijlc[n_�mcn_m�[l_�mbiqh+� :>=�D�q[m�om_^�
`il� fch_[lct[ncih� i`�nb_� l_mj_]ncp_�jf[mgc^� ]fih_m�`il�EH� PENLI�nl[hm]lcjncih�qcnb�O4�
MI<�jifsg_l[m_+�Ob_�:>=� D� mcn_�ch�nb_�jf[mgc^m)�jPJMA�[h^�jPKGJ=�fc_m� ch�nb_�
gofncjf_�]fihcha�mcn_�i`�jP>.6�p_]nil+
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Oi� ]ihmnlo]n�[� `off*f_hanb� ]fih_�i`� D=?Q�m_ag_hn� =)� nb_� jf[mgc^� jPKGJ=�q[m�

^ca_mn_^� qcnb� *MG� D� [h^�:>=� D� ni� `[]cfcn[n_� nb_� fca[ncih� i`�[� ./26� \j� `l[ag_hn�

i\n[ch_^� \s� ^ca_mncih� i`�nb_� jf[mgc^� jP0=� qcnb� *MG� D� [h^� :>=� D+� Ob_� ]fih_�

i\n[ch_^�q[m�^_mcah[n_^� jPAGJ=�[h^�]ihn[ch_^�nb_�`ch[f�p_lmcih�i`�nb_�`off*f_hanb�

]?I<�]ijs�i`�m_ag_hn�=�i`�D=?Q�ch�jP>.6�p_]nil�%Aca+� .2\&+

0*.*0� $1�8-642�jhWdiYh_fj_edi

Ob_� jf[mgc^� ]ihmnlo]nm� jPAGJ<� [h^� jPAGJ=� ]ihn[chcha� `off*f_hanb� ]?I<� i`�

m_ag_hnm�<�[h^� =)� l_mj_]ncp_fs�q_l_�p_lc`c_^�`il�nb_cl�nl[hmf[ncih[f�[]ncpcns�\s�nb_�

OIO� Loc]e� >iojf_^� Ol[hm]lcjncih,Ol[hmf[ncih� Nsmn_g� omcha� l[\\cn� l_nc]ofi]sn_�

fsm[n_+� Ail�nbcm)� /� ja� i`�jf[mgc^� ?I<�q[m�[^^_^� ni� [� l_[]ncih�gcrnol_� ch� 2-� jc�

]ihn[chcha�1-� jc�i `�nb_�OIO�Loc]e�H[mn_l�Hcr)� /� jc�i`�M_^cpo_É�Vâ NEg_nbcihch_�

%<g_lmb[g)�J[epcff_)�>[h[^[&�[h^�?@K>*q[n_l�[h^�ch]o\[n_^�[n�0-�}>�`il�6-�gch+�

Ob_�nl[hmf[ncih�jli^o]nm�q_l_�[h[fsm_^�\s�N?N*K<B@+� <�jimcncp_�]ihnlif�l_[]ncih�

q[m�][llc_^�ion�omcha�/�jc�i`�Go]c`_l[m_�]ihnlif�jf[mgc^�?I<�chmn_[^�i`�l_mj_]ncp_�

jf[mgc^�n_gjf[n_�?I<+� Rb_h�nb_�nl[hmf[ncih�l_[]ncih�q[m�]igjf_n_)� ./+2�jc�i`�nb_�

l_[]ncih�gcrnol_�q[m�[^^_^�ni�./+2�jc�i`�N?N�/S�m[gjf_�\o``_l)�b_[n_^�[n�.--}>�

`il�/ �gch�ni�^_h[nol_�nb_�jlin_chm�[h^� fi[^_^�ihni� ./"�N?N*jifs[]lsf[gc^_�a_f�

[h^�_f_]nlijbil_m_^�[n�[�]ihmn[hn�]oll_hn�i`�.2�g<�ch�nb_�mn[]echa�a_f�[h^�0-g<�

ch�nb_�m_j[l[ncha�a_f+� Aiffiqcha�_f_]nlijbil_mcm)�nb_�a_f�q[m�`cr_^�ch�4"�[]_nc]�[]c^)�

4"�g_nb[hif)� ."�afs]_lif�`il�2�gch)�jf[]_^�ih�[�mb__n�i`�Rb[ng[h�0H�`cfn_l�j[j_l)�

]ip_l_^� qcnb� jf[mnc]�ql[j�[h^�^lc_^�[n�5-�}>�`il�0� b� omcha� [�mf[\�^ls_l�%Ci_``_l
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N]c_hnc`c]�N@..3-&+� Dn�q[m�nb_h�mo\d_]n_^�ni�^cl_]n�[onil[^cial[jbs�\s�_rjimcha�ni�

Fi^[e�S*Jg[n�`cfg�[n�liig�n_gj_l[nol_�`il�[jjlircg[n_fs�03�b+

Ail�a_h_l[ncha� EH�PENLI�nl[hm]lcjnm�`il�nl[hm`_]ncihm)� nb_�l_mj_]ncp_�jf[mgc^�?H<m�

q_l_�fch_[lct_^�qcnb�:>=�D�[h^�jolc`c_^�\s�jb_hif*]bfili`ilg�_rnl[]ncih�[h^�_nb[hif�

jl_]cjcn[ncih+� Ob_�fch_[lct_^�]?I<�n_gjf[n_m�%w�.+2�ja�_[]b&�q_l_�[^^_^�m_j[l[n_fs�

ni�[�1-� jc� l_[]ncih�gcrnol_�]ihn[chcha� 5 � jc�i`�O4�Ol[hm]lcjncih�2S�\o``_l)� ./� jc�i`�

lIOK� %/2� gH�<OK)� >OK)� BOK)� POK&)� [h^�1� jc� i`�O4�_htsg_�gcr� %O4�Mc\ig[r�

msmn_g)�Klig_a[)�Rcm]ihmch)�PN<&+� 0H�PENLI�nl[hm]lcjncih�l_[]ncihm�q_l_�j_l`ilg_^�

ch�nb_�[\m_h]_�i`�[hs�][j�[h[fia)�[]]il^cha�ni�nb_�g[ho`[]nol_låm�chmnlo]ncihm+� Ob_�

l_[]ncih� gcrnol_�q[m� ch]o\[n_^� [n�0-� }>� `il�1� b)� nb_� nl[hm]lcjncih� jli^o]nm�q_l_�

nl_[n_^�qcnb�MI[m_*`l__�ML.� MI[m_*`l__�?I[m_�%fo ,ja�i`�n_gjf[n_�?I<&�`il�/-�

gch�[n�04�}>�[h^�nb_�nl[hm]lcjnm�q_l_�jolc`c_^�\s�jb_hif*]bfili`ilg�_rnl[]ncih�[h^�

_nb[hif�jl_]cjcn[ncih�[h^�mnil_^�[n�*5-�}>�ohncf�om_^+

0*.*1� KG:�jhWdi\[Yj_edi

Ol[hm`_]ncihm�q_l_�j_l`ilg_^�_mm_hnc[ffs�[m�^_m]lc\_^�%Hoh^n�[h^�Q[eb[lc[)� .663&�

qcnb� gchil� gi^c`c][ncihm+�>ih`fo_hn�gihif[s_lm�i`�Q_li�]_ffm�ch�02�gg�^cmb_m�q_l_�

q[mb_^�qcnb�jbimjb[n_*\o``_l_^�m[fch_�%K=N&�[h^� ch]o\[n_^�qcnb�/�gf�i`�ijnc*H@H�

D� %BD=>J*=MG)� =olfchanih)� >[h[^[&� `il� .� b� [n� 04� }>� ch� [� bogc^c`c_^� >Ja*ch*[cl�

[ngimjb_l_+� =lc_`fs)� _kocgif[l�[giohnm� i`�MI<�nl[hm]lcjnm�i\n[ch_^� \s� EH� PENLI�

nl[hm]lcjncih� qcnb� O4� MI<� jifsg_l[m_� `lig� _cnb_l� nb_� fch_[lct_^� n_gjf[n_m� i`
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jPAGJ<�[h^�jPAGJ=�il�nbim_�i`� jPAGJ<�[h^�jPKGJ=�q_l_�l_momj_h^_^�ch�.--�

jc� i`� ?@K>*nl_[n_^� q[n_l+� Ob_s� q_l_� nb_h� [^^_^� ni� jl_pciomfs� _kocfc\l[n_^�

fcji`_]nch�%BD=>J*=MG)�=olfchanih)�>[h[^[&�*Jjnc*H@H�D�gcrnol_�%.-�ja�i`�fcji`_]nch�

ch�.--�jc�Jjnc*H@H&�[h^�ch]o\[n_^�ih�c]_�`il�.2�gch+� Ob_�MI<*fcji`_]nch*Jjnc*H@H�

D�gcrnol_�q[m�[^^_^�ni�-+5�gf�i`�Jjnc*H@H�D�[h^�om_^�`il�nl[hm`_]ncih�i`�Q_li�]_ffm�

[m�^_m]lc\_^�%BD=>J*=MG)�=olfchanih)�>[h[^[&+� Ob_�nl[hm`_]n_^�]_ff�]ofnol_m�q_l_�

ch]o\[n_^�[n�04�}>�`il�/�b)�nb_�nl[hm`_]n_^�gcrnol_�q[m�nb_h�l_gip_^�[h^� l_jf[]_^�

qcnb�H@H�]ihn[chcha�2"�A=N+� Dh]o\[ncih�q[m�]ihncho_^�`il�[hinb_l�15�b�[n�04�}>+�

Ob_�]_ff�]ofnol_�g_^cog�q[m�b[lp_mn_^)�]f[lc`c_^�[h^�mo\m_ko_hnfs�nl[hm`_ll_^�ni�

[�`l_mb�gihif[s_l�i`�Q_li�]_ffm�[h^�q[m�gihcnil_^�^[cfs�`il�>K@+

0*.*2� <^WhWYj[h_pWj_ed�e\�_d\[Yj_eki�fhe][do�l_hki

Ob_� chi]of[n_^� ]_ff� ]ofnol_m� mbiqcha�>K@�q_l_� `lit_h� [h^� nb[q_^� nbl__� ncg_m+�

Ob_m_�b[lp_mnm�q_l_�]f[lc`c_^�[h^�MI<�q[m�_rnl[]n_^�`lig�0--�jc�pifog_m�omcha�

OMDUJG� l_[a_hn�%BD=>J*=MG)� =olfchanih)� >[h[^[&� []]il^cha� ni�g[ho`[]nol_l$m�

chmnlo]ncihm+� Ob_�nin[f�MI<�q[m�[h[fsm_^�[fiha�qcnb�[jjlijlc[n_�]ihnlifm�\s�MO*�

K>M+� Ail� nbcm+� Noj_lm]lcjn� DD� l_p_lm_� nl[hm]lcjn[m_� %BD=>J*=MG)� =olfchanih)�

>[h[^[&�q[m�om_^�[n�2-�}>�`il�0-�gch�qcnb�[jjlijlc[n_�jlcg_lm+� Oi�]ih`clg�nb_�

jl_m_h]_�i`�pclom�mj_]c`c]�m_ko_h]_m�i`�m_ag_hn�<�[h^�=�ch�nb_�jlia_hs�pclom_m� ch�

nb_�b[lp_mnm)�nb_�`iffiqcha�jlcg_lm�q_l_�om_^8�N<-0�%m_hm_&�[h^�N<.-�%[hncm_hm_&�

mj[hhcha�nb_�QK1�]i^cha� l_acih�%jimcncih�hn�.1.6*/004&)�N=-0�%m_hm_&�[h^�N=-1�

%[hncm_hm_&� mj[hhcha� nb_�QK.� ]i^cha� l_acih� %jimcncih� hn� .132*/..2&� [h^� N=-4

-,4



%m_hm_&�[h^�N=.2�%[hncm_hm_&�mj[hhcha�nb_�_hncl_�0$�hih]i^cha�l_acih�i`�m_ag_hn�

=�%jimcncih�hn�/40-*/5/-&�i`�JC*D=?Q�mnl[ch+� Dh�[ff�][m_m)�[�jl_j[l[ncih�i`�nb_�JC*�

D=?Q�j[l_hn[f�pclom�q[m�om_^�[m�[�jimcncp_�]ihnlif+

0*/� K>LNEML

Ol[hm`_]ncih� i`�Q_li� ]_ffm� qcnb� MI<� nl[hm]lcjnm� i`� `off*f_hanb� ]?I<� ]fih_m� i`�

m_ag_hnm� <� [h^� =� a_h_l[n_^� ch`_]nciom� jlia_hs� pclom� ^_mcah[n_^� l*JC+�

Ol[hm`_]ncih�qcnb�]ig\ch_^�nl[hm]lcjnm�i`�nb_�`off*f_hanb�]?I<�]fih_�i`�m_ag_hn�<�

[h^� nb_� j[lnc[f*f_hanb� ]?I<� ]fih_� i`� m_ag_hn� =� a_h_l[n_^� l*-C0I>=+� Ob_�

l_mj_]ncp_�`off*f_hanb�jf[mgc^�]ihmnlo]nm�om_^�`il�jli^o]cha�EH�PENLI�MI<�nl[hm]lcjnm�

`il�nb_�[\ip_�nl[hm`_]ncihm�q_l_�`ioh^�ni�\_�[]ncp_�\s�]iojf_^�EH�PENLI�nl[hm]lcjncih*�

nl[hmf[ncih� ch� [� l[\\cn� l_nc]ofi]sn_� fsm[n_� msmn_g� %O4*OIO)� Klig_a[)� Rcm]ihmch)�

PN<&�[h^�[h[fsmcm�\s�./"�N?N*K<B@�%Aca+�.3&+� Nig_�[hig[fiom�mg[ff�gif_]of[l�

q_cabn�\[h^m�i\m_lp_^� ch�nb_�a_f�q_l_�[nnlc\on_^�ni�chn_lh[f� chcnc[ncih�i`�nl[hmf[ncih�

[m� nb_s�q_l_�_pc^_hn� ch� nb_� EH� PENLI�nl[hmf[ncih� jli^o]nm�i`�nb_�]ihnlif� Go]c`_l[m_�

jf[mgc^�[m�q_ff+

Ob_�a_h_l[ncih�i`�ch`_]nciom�jlia_hs�pclom�q[m�_pc^_hn�ch�\inb�nl[hm`_]ncihm�omcha�

_cnb_l�]ig\ch_^�nl[hm]lcjnm�i`�̀ off*f_hanb�m_ag_hn�<�[h^�m_ag_hn�=�]?I<�]fih_m�

il�nl[hm]lcjnm�i`�̀ off*f_hanb�m_ag_hn�<�[h^�j[lnc[f*f_hanb�m_ag_hn�=�]fih_m+� Dn�q[m�
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qcnbion�nb_�MI<�nl[hm]lcjnm�%Aca+� .4[&+

Dh� il^_l�ni�]b[l[]n_lct_�nb_�l_]ip_l_^� ch`_]nciom�jlia_hs�pclom_m)� nin[f�MI<�q[m�

cmif[n_^�`lig�]ofnol_�moj_g[n[hnm�i`�Q_li�]_ffm� ch`_]n_^�qcnb�nb_�pclom_m� l*JC)� l*�

JC0I>=�[h^� nb_�j[l_hn[f�pclom�JC*D=?Q+� Ob_�jl_m_h]_�i`�m_ag_hn�<�mj_]c`c]�

]i^cha� m_ko_h]_� ch� nb_� l_]ig\ch[hn� pclom_m� q[m� p_lc`c_^� \s� i\n[chcha� [� K>M�

jli^o]n� i`� _rj_]n_^� mct_� omcha� [� jlcg_l� j[cl� mj_]c`c]� `il� nb_� ]i^cha� l_acih� i`�

m_ag_hn�<+� MO*K>M�[h[fsmcm�qcnb�[�jlcg_l�j[cl�mj_]c`c]�`il�nb_� ]i^cha� l_acih�i`�

m_ag_hn�=�[fmi�sc_f^_^�nb_�_rj_]n_^�jli^o]n�`lig�[ff�nb_�pclom_m�\on�hin�`lig�nb_�

ohch`_]n_^�Q_li�]_ff�]ofnol_�%Aca+� .5&+� Ob_�_rj_]n_^�K>M�jli^o]n� %Aca+� .6)� f[h_m�

.� [h^�0&�q[m�i\n[ch_^�hin�ihfs�`lig�nb_�l_]ig\ch[hn�pclom� l*JC� [h^�nb_�j[l_hn[f�

JC*D=?Q�l_mj_]ncp_fs� \on�moljlcmchafs�[fmi�`lig�nb_�l_]ig\ch[hn�pclom�l*JC0I>=�

%Aca� .6)� f[h_� /&� qb_h� nb_� jlcg_l� j[cl� mj_]c`c]� `il� nb_� 0$*n_lgch[f� m_ko_h]_m� i`�

m_ag_hn�=�q_l_�om_^+� D`�MO�q[m�igcnn_^�ch�nb_�l_[]ncih�gcrnol_m)� hi�K>M�jli^o]n�

q[m�^_n_]n_^�`lig�nb_�l_mj_]ncp_�pclom_m�%Aca� .6)� f[h_m�2)�3 �[h^�4&� ch^c][ncha�nb[n�
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giljbifias�i`�ohch`_]n_^�]ihnlif�Q_li�]_ffm�3 �^[sm�[`n_l�nb_�jl_pciom�j[mm[a_)� %\&�

]snij[nbc]�_``_]n�i`�Q_li�]_ffm�3 �^[sm�[`n_l�chi]of[ncih�qcnb�l_]ig\ch[hn�pclom_m�lJC�

il�lJCNI>=+�=inb�g[ahc`c][ncihm�[l_�r.3-+
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Aca+� .57� Gi][ncih� i`�pclom�mj_]c`c]� m_ko_h]_m�i`�m_ag_hn�<�[h^� =� ch� l_]ip_l_^�
l_]ig\ch[hn�jlia_hs�pclom_m+� MO*K>M�jli^o]nm�i`�nin[f�MI<�i`�l*JC)� l*JC0I>=�
[h^� JC*D=?Q� [gjfc`c_^� qcnb� jlcg_l� j[clm� N<-0� %m_hm_&� [h^� N<.-� %[hncm_hm_&�
mj[hhcha�nb_�QK0�a_h_�[h^�sc_f^cha�[�jl_^c]n_^�jli^o]n�%[lliq_^&�[lioh^�6.5�\j�
%f[h_m� /)� 0� [h^� 2� l_mj_]ncp_fs&8� qcnb� jlcg_l� j[clm� N=-0� %m_hm_&� [h^� N=-1�
%[hncm_hm_&�ih�QK.� sc_f^cha�[�jl_^c]n_^�mct_�jli^o]n�%[lliq_^&�[lioh^�320�\j�%3)�
4�[h^�6�l_mj_]ncp_fs&8� f[h_m�1�[h^�5�l_jl_m_hncha�]ihnlif�ohch`_]n_^�Q_li�]_ffm+� MO*�
K>M�jli^o]nm�q_l_�[h[fst_^�ih� ."�[a[lim_�a_f+� H)� .� F\�f[^^_l+
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Aca+�.67�>b[l[]n_lct[ncih�i`�nb_�l_]ip_l_^� l_]ig\ch[hn�jlia_hs�pclom_m+� MO*K>M�
i`�nin[f� MI<�jolc`c_^�`lig�Q_li�]_ffm� ch`_]n_^�qcnb� l*JC)� l*JC0I>=�[h^� j[l_hn[f�
JC*D=?Q�qcnb�jlcg_l�j[clm�N=-4�%m_hm_&�[h^�N=.2�%[hncm_hm_&�mj[hhcha�nb_�_hncl_�
0$*hih]i^cha� l_acih�i`�m_ag_hn�=�sc_f^_^�[h�_rj_]n_^�mct_�jli^o]n�[lioh^�66�\j�
%[lliq_^&�%f[h_�.)�/�[h^�0&�\on�hin�̀ lig�Q_li�]_ffm�%f[h_�1&�il�nb_�l_mj_]ncp_�]ihnlifm�
ch�qbc]b�MO�q[m�igcnn_^�`lig�nb_�l_[]ncih�%f[h_m�2)�3)�4[h^�5&+� MO*K>M�jli^o]nm�
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Ob_�m_ko_h]_�[h[fsmcm�i`�nb_�MO*K>M�jli^o]nm�]ih`clg_^�nb_�jl_m_h]_�i`�[fgimn�

c^_hnc][f�m_ag_hn�=�mj_]c`c]�0$�I>�m_ko_h]_m�%2�*>><�OB<�OBB�B<<�O><�>O>�

<<B�<<B�<BB�<><�>n<�<>>�>><�B<>�>>>�aO<�O>>�>>B�B>>�OO>�B>>�

OB>� BBO*0�&� ch� nb_�jlia_hs�pclom� l*JC0I>=�_r]_jn� `il�nqi� \[m_� mo\mncnoncihm�

%fiq_l*][m_� f_nn_lm&� %Aca+� /-&+� Ob_� l_mofnm� [fmi� ^_gihmnl[n_� nb[n� nb_� 0*I>�

m_ko_h]_m� i`� m_ag_hn� =� b[^� \__h� l_mnil_^� ni� _mm_hnc[ffs� c^_hnc][f� qcf^*nsj_�

m_ko_h]_m� ch�nb_�l_]ig\ch[hn�pclom�l*JC0I>=)�^_lcp_^�`lig�j[lnc[f� f_hanb�]?I<�

]fih_�i`�m_ag_hn�=�[h^� `off*f_hab� ]?I<�]fih_�i`�m_ag_hn�<+� Ob_� l_]ig\ch[hn�

pclom�^_mcah[n_^�l*JC)�^_lcp_^�`lig�`off*f_hanb�]?I<�]fih_m�i`�m_ag_hnm�<�[h^�=�

b[^�[fmi�c^_hnc][f�0$�I>�m_ko_h]_m�[m�nb[n�i`�l*JC0I>=�%2�*>><�OB<�OBB�B<<�

O><�>O>�<<B�<<B�<BB�<><�>O<�<>>�>><�B<>�>>>�BO<�O>>�>>B�n>>�OO>�

B>>�OB>�BBO*0$&�qcnb� [h� [^^cncih[f� \[m_�mo\mncnoncih� %fiq_l*][m_� f_nn_l&� ch� nb_�

jlcg_l�m_ko_h]_�l_acih�[n�nb_�0$�_h^+� Ob_�0$�I>�m_ko_h]_m�i`�m_ag_hn�=�i`�\inb�

l_]ig\ch[hn�pclom_m�q_l_�c^_hnc][f�c`�nb_�jlcg_l�m_ko_h]_�l_acih�[n�nb_�0$�_h^�q[m�

_r]fo^_^�%Aca+�/-&+� Ob_�i\m_lp_^�gon[ncihm� ch�nb_�l_]ig\ch[hn�pclom_m�^cp_la_hn�

`lig�nb_�qcf^*nsj_�0$�I>�m_ko_h]_m�i`�m_ag_hn�=�q_l_�jl_^igch[hnfs�ho]f_inc^_�

nl[hmcncihm�\_nq__h�B�[h^�O+
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JC0I>=�qcnb� 0$� I>� m_ko_h]_m� i`�m_ag_hn�=� i`�j[l_hn[f� mnl[ch� JC+� B[jm� [l_�

chnli^o]_^� ni� [fcah� nb_� m_ko_h]_m+� 7� ^_hin_m� c^_hnc][f� ho]f_inc^_m� \_nq__h� nb_�

pclom_m�JC)�nb_�l_]ig\ch[hn�pclom_m�l*JC�[h^�l*-C0I>=+� Klcg_l�m_ko_h]_�l_acih�

[n�nb_�0$�_h^� cm�oh^_lfch_^+

--2



L [ ] c [ d j � : �

L [ ] c [ d j � ;

@@<� M<< M@ @@ :@ M< M<<<@ :<:<<:<<<@ <@ <:@@ M2M@ @ :<:<
Ä� Ä� Ä Ä Ä Ä Ä Ä ê � ê Ä Ä Ä � '� á� Ä Ä Ä Ä Ä Ä Ä
Ä� Ä� Ä Ä Ä Ä Ä ê Ä � Ä Ä � Ä Ä ê Ä Ä Ä Ä

<<: M@ : M@ @@:: M< � : < M< : : � @ : : � @:@@:<:<

L [ ] c [ d j � : �

L [ ] c [ d j � ;

< : : M M < � @@<<< � M : M: < < : M< < < : : : M@ @ : M< @ MM<@ <@ @ M
Ä � Ä Ä � Ä � Ü� Ä Ä Ä � Ä Ä � ê ê � Ä Ä � Ä � Ä Ä Ä Ä Ä � Ä
�� !� #� "� "� " " " � " " " � " " � " " � "� " $ " " " � "

< : : < < < < :@ : < < < < MM: M � << � << � @@ � < < M M < @ < < � M

L [ ] c [ d j � : �

L [ ] c [ d j � ;

@<@@M

@<@@M

Aca+�/.�7�<fcahg_hn�i`�0$�I>�m_ko_h]_m�i`�m_ag_hn�<�[h^�m_ag_hn�=�i`�JC*D=?Q+�

B[jm� [l_� chnli^o]_^� ni� g[rcg[ffs� [fcah� nb_� m_ko_h]_m+� 7� ^_hin_m� c^_hnc][f�
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O4� MI<� jifsg_l[m_� q[m� _rj_]n_^� ni� chcnc[n_� nl[hm]lcjncih� [n� nb_� \ih[*`c^_� 2$*�

n_lgch[f�B*l_mc^o_�i`�]?I<�]fih_m�i`�m_ag_hnm�<�[h^�=�i`�JC*D=?Q�%O[\f_� ..&+�

<fnbioab�nb_�MI<�nl[hm]lcjnm�^_lcp_^�`lig�`off*f_hanb�]ihmnlo]nm�i`�m_ag_hnm�< �[h^�

=�]ihn[ch_^�nqi�_rnl[�hih*pcl[f� l_mc^o_m�[n�nb_�0$*_h^�ojih� fch_[lct[ncih�qcnb�:>=�

D�[h^�[n�f_[mn�00�hih*pcl[f�p_]nil�m_ko_h]_m�[n�nb_�0$�_h^�ojih�mcgcf[l�fch_[lct[ncih�

i`�nb_�j[lnc[f*f_hanb�]ihmnlo]n�i`�m_ag_hn�=�qcnb�:>=� D+� nb_m_�_rnl[h_iom�hih*pcl[f�

ho]f_inc^_m�^c^�hin�[``_]n�nb_�l_]ip_ls�i`�ch`_]nciom�pclom_m+

1+1� ?DN>PNNDJI

Aoff*f_hanb�]?I<�i`�m_ag_hnm�<�[h^� =�[h^� [�j[lnc[f*f_hanb� ]?I<�i`�m_ag_hn�5�

qcnbion�nb_�0$*n_lgch[c�m_ko_h]_m�i`�D=?Q�q_l_�]fih_^� chni�[�jP>.6�p_]nil�oh^_l�

nb_� ]ihnlif� i`� [� mshnb_nc]� O4� jligin_l+� Kfom*mnl[h^_^� MI<� nl[hm]lcjnm� q_l_�

jl_j[l_^�\s�EH�PENLI�nl[hm]lcjncih�i`�fch_[lct_^�jf[mgc^m�qcnb�O4�MI<�jifsg_l[m_+�

Ol[hm`_]ncih�i`�Q_li�]_ffm�qcnb�`off*f_hanb�m_ag_hnm�<�[h^�=�il�̀ off*f_hanb�m_ag_hn�

<� [h^� j[lnc[f� f_hanb� m_ag_hn� =� nl[hm]lcjnm� a_h_l[n_^� ch`_]nciom� pclom� nb[n� q[m�

ch^cmnchaocmb[\f_�`lig�nb_�qcf^*nsj_�D=?Q+� Jp_ln�]snij[nbc]�_``_]nm�q_l_�i\m_lp_^�

ch�Q_li�]_ffm�qcnbch�m_p_h�^[sm�ojih�j[mm[a_�i`�nb_�moj_lh[n[hn�b[lp_mn_^�15�b�

jimn*nl[hm`_]ncih�i`�Q_li�]_ffm+� Ob_�0$�hih]i^cha�m_ko_h]_m�%34�hnm&�nb[n�q_l_�hin�

jl_m_hn� ch� nb_� j[lnc[f� f_hanb� ]?I<�]ihmnlo]n�i`�m_ag_hn� =�q_l_� l_mnil_^� ch� nb_�

a_higc]�MI<�i`�nb_�jlia_hs�ch`_]nciom�pclom+� Ob_m_�m_ko_h]_m�q_l_�i`�_mm_hnc[ffs
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m[g_� f_hanb� [h^�mcgcf[l�ni�nb_�qcf^*nsj_�m_ag_hn�=�0$�I>�m_ko_h]_�_r]_jn�`il�[�

`_q�\[m_�mo\mncnoncihm+

Ob_� m_ko_h]cha� i`�]fih_^� MO*K>M� jli^o]n� i\n[ch_^� `lig� l_]ig\ch[hn� pclom� l*�

-C0I>=� qcnb� jlcg_l� j[cl� mj_]c`c]� `il� nb_� 0$*n_lgch[f� m_ko_h]_m� i`�m_ag_hn� =�

moaa_mn�nb[n�nb_�0$*n_lgch[f�m_ko_h]_m�i`�m_ag_hn�=�b[p_�\__h� l_mnil_^�ni�qcf^*�

nsj_� m_ko_h]_m� ch� nb_� l_]ip_l_^� l_]ig\ch[hn� pclom� l*JC0I>=� %Aca+� /-&+� l*�

JC0I>=� q[m� a_h_l[n_^� `lig� nl[hm`_]ncih� i`�Q_li� ]_ffm�qcnb� ]ig\ch_^� EH� PENLI�

nl[hm]lcjnm�^_lcp_^�`lig�[�`off*f_hanb�m_ag_hn�<�]fih_�[h^�[�j[lnc[f�f_hanb�m_ag_hn�

=� ]fih_�qcnbion� cnm� 0$� I>� m_ko_h]_m+� Ob_� l_mnil[ncih� i`�nb_m_� 0$� I>� m_ko_h]_�

jlcg[lcfs�ni�nb_�qcf^*nsj_�m_ko_h]_�[fmi�moaa_mnm�nb_�`oh]ncih[f�mcahc`c][h]_�i`�nb_�

0$*n_lgch[f� m_ko_h]_m�i`�m_ag_hn�=� j_lb[jm� ch� [mm_g\fs�[h^� j[]e[acha�[h^� ch�

_mn[\fcmbcha�[�jli^o]ncp_�ch`_]ncih� ch�nl[hm`_]n_^�Q_li�]_ffm+

<fnbioab�nb_�_r[]n�g_]b[hcmg�i`�l_a_h_l[ncih�i`�m_ag_hn�=�0$�I>�m_ko_h]_m�ch�

nb_� l_]ig\ch[hn� pclom� l*JC0I>=� cm� hin� ehiqh)� m_p_l[f� jimmc\cfcnc_m� g[s� \_�

]ihmc^_l_^+� <�^_`_]ncp_�jlia_hs�pclom�g[s�b[p_�\__h�jli^o]_^� ch�nb_�chcnc[f�mn[a_�

oh[\f_� ni�_mn[\fcmb�[�jli^o]ncp_� ch`_]ncih+�<�mnliha� m_f_]ncih� jl_mmol_�g[s�b[p_�

\__h�cgjim_^�ni�[^[jn�[h^�ni�l_a_h_l[n_�nb_�gcmmcha�0$�I>�m_ko_h]_m�i`�m_ag_hn�

=�j_lb[jm�ni�l_mnil_�mig_�m_]ih^[ls�mnlo]nol_�ginc`m�h_]_mm[ls�`il�j[]e[acha� ch�

nbcm� l_acih+� No]b� l_mnil[ncih� qiof^� b[p_� \__h� `[]cfcn[n_^� [n� _[m_)� n[echa� chni�

]ihmc^_l[ncih� nb_� hog\_l� i`� bigifiaiom� m_ko_h]_� ginc`m� jl_m_hn� ch� nb_� 0$
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^_f_ncih�g[s�b[p_�\__h�[]]igjfcmb_^�^o_�ni�jifsg_l[m_�dogjcha�ni�bigifiaiom�

l_acihm� i`�m_ag_hn�<� [h^� ]ijscha� []]igj[hc_^� \s� MI<� _^cncha� \s� ^_f_ncihm)�

chm_ncihm�[h^�\[m_�mo\mncnoncihm�\s�MI<�̂ _j_h^_hn�MI<�jifsg_l[m_�ni�l_a_h_l[n_�

nb_� m_ag_hn� 5 � 0$� hih]i^cha� m_ko_h]_m� ch� nb_� jlia_hs� l_]ig\ch[hn� pclom� l*�

-C0I>=�_mm_hnc[ffs�mcgcf[l�ni�nb_�qcf^*nsj_+

Dn� cm� ]ih]_cp[\f_�nb[n�nb_� nl[hm`_]n_^� EH� PENLI� jfom*m_hm_� nl[hm]lcjnm�i`�`off*f_hanb�

m_ag_hn� <� [h^� j[lnc[f*f_hanb� m_ag_hn� =� m_lp_^� chcnc[ffs� [m� n_gjf[n_m� `il� nb_�

mshnb_mcm� i`�nb_cl� l_mj_]ncp_� gchom*mnl[h^m� ni� ^cl_]n� nb_� l_jfc][ncih� i`� nb_� pcl[f�

a_hig_+� Obcm� cgjfc_m� nb[n�[� ],m*_f_g_hn� chpifp_^� ch� gchom*mnl[h^� mshnb_mcm� i`�

m_ag_hn�=�_h]i^cha�jon[ncp_�MI<*^_j_h^_hn�MI<�jifsg_l[m_�gomn�l_mc^_�qcnbch�

nb_�QK.� JMA)�qb_l_� jl_mog[\fs�pcl[f� MI<�jifsg_l[m_� b[^� chcnc[n_^� nb_�gchom�

mnl[h^�mshnb_mcm+� Ciq_p_l)�nb_�h[m]_hn� m_ag_hn�=�gchom*mnl[h^�\_cha�^_`_]ncp_�

`il�a_h_l[ncha� ch`_]nciom�jlia_hs�pclcihm�gcabn�b[p_�oh^_laih_�[hinb_l�lioh^�i`�

nl[hm]lcjncih�\s�pcl[f�MI<�jifsg_l[m_�l_mnilcha�nb_�gcmmcha�0$*n_lgch[f�m_ko_h]_m�

\s� jimmc\f_� g_]b[hcmgm� ^_m]lc\_^� _[lfc_l� ch� nb_� h_qfs� mshnb_mct_^� jfom*m_hm_�

mnl[h^�i`�m_ag_hn�=+

Ob_�i\m_lp[ncih�nb[n�ch`_]nciom�D=?Q�l_m]o_�ch�nl[hm`_]n_^�ncmmo_�]ofnol_�]_ffm�cm�hin�

]ihmnl[ch_^� \s� [� mnlc]n� l_kocl_g_hn� i`�nb_� 0$*n_lgch[f� m_ko_h]_m� i`� m_ag_hn� =�

[jj_[lm� mcgcf[l�ni�i\m_lp[ncihm�l_jiln_^�_[lfc_l�`il�hih*m_ag_hn_^�jimcncp_*m_hm_
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MI<�pclom)�Q_h_to_f[h�_koch_�_h]_jb[fcncm�pclom�%Q@@&)�qb_l_�[�nl[hm]lcjn�`lig�[�

]?I<�]ihmnlo]n�]ihn[chcha�gil_�nb[h�nqi*nbcl^m�i`�nb_�Q@@�a_higc]�m_ko_h]_m�\on�

f[]echa� nb_� .-/� hnm�[n�nb_� 0'�_h^�i`�nb_�hmj�a_h_� chcnc[n_^� [�jli^o]ncp_� ch`_]ncih�

%?[pcm�_n�[f+)� .656&+� Ciq_p_l�ch�][m_�i`�D=?Q)�ohfce_�Q@@)�nb_l_�q[m�l_a_h_l[ncih�

i`�gcmmcha� 0$�n_lgch[f�ho]f_inc^_m�ch�nb_�l_]ip_l_^� l_]ig\ch[hn�pclom� l*JC0I>=+�

Iih_nb_f_mm)�nbcm�cm�nb_�`clmn�l_jiln�ni�iol�ehiqf_^a_�ih�[�m_ag_hn_^�^mMI<�pclom�

qb_l_� ih_� i`� nb_� nl[hm]lcjnm� ^_lcp_^� `lig� [� j[lnc[f� f_hanb� m_ag_hn� =� ]?I<�

]ihmnlo]n�i`�D=?Q�qcnbion�cnm�0$�n_lgch[f�m_ko_h]_m�b[^�s_n�\__h�[\f_�ni�_hmol_�[�

jli^o]ncp_�ch`_]ncih�ojih�nl[hm`_]ncih�i`�Q_li�]_ffm�ch�]ihdoh]ncih�qcnb�[�nl[hm]lcjn�

^_lcp_^� `lig�[�`off*f_hanb�]?I<�]ihmnlo]n�i`�m_ag_hn�<+� H_[hqbcf_)� cn� cm� [fmi�[�

l_g[le[\f_� i\m_lp[ncih� qb_l_� nb_� gcmmcha� n_lgch[f� m_ko_h]_m� ch� nb_� ]?I<�

]ihmnlo]n� i`� m_ag_hn� =� i`� D=?Q� b[p_� \__h� l_mnil_^� ch� nb_� a_higc]� MI<� i`�

l_]ip_l_^� l_]ig\ch[hn� pclom+� Dn� ^_hin_m� nb_� cgg_hm_� ][j[]cns� `il� l_j[cl� i`�

^_f_ncihm� ch� m_ag_hn_^� MI<� pclom_m� [h^� bcabfcabnm� nb_� mcahc`c][h]_� i`� nb_� 0$�

n_lgch[f�m_ko_h]_m�i`�m_ag_hn�=�i`�D=?Q�ch�nb_�pcl[f�l_jfc][ncih�]s]f_+� Dn�cm�jimmc\f_�

nb[n�nb_m_�m_ko_h]_m�b[l\il�]iah[n_�l_]iahcncih�ginc`m�`il� pcl[f� il�]_ffof[l�`[]nilm�

[h^�b[p_�[h�_mm_hnc[f�lif_�ch�nb_�[mm_g\fs�[h^�j[]e[acha�i`�nb_�\cm_ag_hn_^�pcl[f�

a_hig_�ch�nb_�jlia_hs�pclcih+

N_ko_h]_�_pifoncih�[h^� l_j[cl�g_]b[hcmgm� b[p_�\__h� l_jiln_^� `il�mig_�inb_l�

pclom_m� %Jfmnbiilh� [h^� p[h�?och)� .6638�Rb[ngil_�_n�[f+)� .662&+� Dh� MI<�jb[a_�

HN/)� [h� _pifoncih[ls� l_]ihmnlo]ncih� i`� [� .6*hn� ^_f_ncih� chnli^o]_^� ch� nb_

-.-



chn_l]cmnlihc]� l_acih� \_nq__h� nb_� g[nol[ncih� [h^� nb_� g[dil�]i[n� jlin_ch� a_h_m�

]ihn[chcha� cgjiln[hn� l_aof[nils� [h^� mnlo]nol[f� ch`ilg[ncih� b[m� \__h� l_jiln_^�

%Jfmnbiilh�[h^�p[h�?och)� .663&+� Dh� f_hncpclom_m)� [�`iol�[gchi�[]c^�^_f_ncih� ch�nb_�

ip_lf[jjcha�HAN�0$� fiha� n_lgch[f� l_j_[n�%GOM&� l_acih� ch�mcgc[h� cggohi^_`c]c_h]s�

pclom�q[m�l_j[cl_^�\s�m_ko_h]_�^ojfc][ncih�[h^�m_ko_h]_�_pifoncih�g_]b[hcmgm�

EH� PEPI� l_mofncha� ch� l_mnil[ncih� i`� nb_� mct_� i`� nbcm� l_acih� ni� nb_� qcf^*nsj_� [h^�

jli^o]ncih�i`�[� pclom�ch^cmnchaocmb[\f_�`lig�nb[n�i`�nb_�pclof_hn�qcf^*nsj_�%Rb[ngil_�

_n� [f+)� .662&+� Ciq_p_l)� fcnnf_� cm� ehiqh� [\ion� m_ko_h]_� _pifoncih� [h^� l_j[cl�

g_]b[hcmgm�i`� ^mMI<�pclom_m�b[l\ilcha�mj_]c`c]�^_f_ncihm+

Dh� nbcm� mno^s)� nb_� oh][jj_^� nl[hm]lcjnm� i`� D=?Q�]?I<� jlip_^� ni� \_� _``c]c_hn� ch�

a_h_l[ncih� i`�ch`_]nciom�jlia_hs�pclom+�Obcm�cm�hin�moljlcmcha)�[h^�`il�mig_�pclom_m�

mo]b�[m�nig[ni�\ombs�mnohn�pclom�%C_[lh_�_n�[f+)� .66-&�oh][jj_^�nl[hm]lcjnm�b[p_�

\__h�mbiqh�ni�\_�gil_�ch`_]nciom+� Dn�cm�fce_fs�nb[n�[�][j�mnlo]nol_�cm�hin�_mm_hnc[f�`il�

nl[hmf[ncih�i`�EH�PENLI�nl[hm]lcjnm�i`�D=?Q�mch]_�qcf^*nsj_�D=?Q�nl[hm]lcjnm�a_h_l[n_^�

EH�PEPI�[l_�hin�][jj_^+� Hil_ip_l)�QK.� nl[hmf[n_^� chcnc[ffs�`lig�nb_�`off*f_hanb�[h^�

j[lnc[f� f_hanb�nl[hm]lcjnm�i`�m_ag_hn�=�g[s�b[p_�_r_ln_^�mig_�mn[\cfctcha�_``_]n�ih�

nb_�h_qfs�mshnb_mct_^�pcl[f�MI<�mnl[h^m�qcnb� cnm�moaa_mn_^� lif_�[m�[�jlcg_l�`il�EH�

PEPI�MI<�mshnb_mcm�%H[as[l�_n�[f+)� .665&�[h^�[m�QKa�[nn[]b_^�ni�nb_�2$*_h^m�i`�nb_�

a_hig_�m_ag_hnm� %H|ff_l�[h^�Icnm]be_)� .654&+
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Ob_�`[n_�i`�[^^cncih[f� hih*pcl[f�ho]f_inc^_m�nb[n�q_l_�jl_m_hn�[n�nb_� 0$*n_lgchc�i`�

nl[hm`_]n_^� MI<�nl[hm]lcjnm�i`�m_ag_hnm�<�[h^� =�i`�D=?Q�q[m� hin�^_n_lgch_^+�

J\pciomfs)�nbcm�^c^� hin�chn_l`_l_�qcnb�nb_�l_]ip_ls�i`�ch`_]nciom�jlia_hs�pclom+� Dh�[ff�

inb_l�][m_m�i`�l_]ip_l_^�ch`_]nciom�]fih_m)�qb_l_�nbcm�b[m�\__h�]ih`clg_^�\s�_cnb_l�

m_ko_h]cha�i`�jlia_hs�pclom�il�gif_]of[l�bs\lc^ct[ncih)�_rnl[pcl[f�0$�m_ko_h]_m�[l_�

_fcgch[n_^� ch� ]_ffm� ojih� pcl[f� l_jfc][ncih� [h^� nb_� qcf^*nsj_� m_ko_h]_� f_hanb� cm�

l_mnil_^� %Ho_f_h\_la� _n�[f+)� .6658�T[i� [h^�Q[eb[lc[)� .6658� =is_l�[h^� C[_hhc)�

.661&+� Obcm�b[m�\__h�[nnlc\on_^�j[lnfs�ni�bimn�]_ff�ho]f_[m_m�jl_mog[\fs�l_gipcha�

nb_�hihpcl[f�_rn_hmcihm�[h^�j_lgcnncha�nb_�nl[hm]lcjn�ni�_hn_l�l_jfc][ncih�]s]f_m+�Qcl[f�

MI<*^_j_h^_hn�MI<�jifsg_l[m_�gcabn�[fmi�jf[s�[�lif_�\s�chcnc[ncha�l_jfc][ncih�i`�

_fiha[n_^� nl[hm]lcjnm� \s� chn_lh[f� l_]iahcncih� i`� nb_cl� ]iah[n_� \ch^cha� mcn_� [h^�

l_gipcha�nb_�_rnl[�hihpcl[f�m_ko_h]_m�ch�nb_�jlia_hs�pclom+

Ob_�jl_m_hn�mno^s�̂ _gihmnl[n_m�nb[n�nb_�0$�n_lgch[f�m_ko_h]_m�i`�a_hig_�m_ag_hn�

=�[l_�hin�l_kocl_^�`il�nb_�a_h_l[ncih�i`�ch`_]nciom�jlia_hs�pclom�`lig�]fih_^�?I<+�

Hil_ip_l)� cn�q[m�jimmc\f_�ni� l_]ip_l�ch`_]nciom�jlia_hs�pclom_m�`lig�nl[hm`_]n_^�

Q_li�]_ffm�[h^�jlij[a[n_�nb_g�ch�Q_li�]_ffm�qcnbion�l_milncha�ni�>@A�]_ffm�nb_l_\s�

^_gihmnl[ncha�nb[n�nb_�l_p_lm_�a_h_nc]m�msmn_g�`il�D=?Q�cm�bcabfs�l_jli^o]c\f_�[h^�

_``c]c_hn+

Ob_� ]?I<� ]fih_m� ]ihmnlo]n_^� ch� nbcm� mno^s� i``_l� al_[n� jin_hnc[f� `il� `olnb_l�

g[hcjof[ncih�i`�nb_� D=?Q�a_hig_+� Nj_]c`c]�D=?Q�gon[hnm�][h�\_�]l_[n_^� EH�PENLI
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[h^�nb_cl�_``_]n�ih�_rjl_mmcih)�MI<�l_jfc][ncih�[h^�pclof_h]_�][h�\_�n_mn_^� EH�PEPI&�

K[lnc]of[l�[nn_hncih� ][h� \_�`i]omm_^� ih� momj_]n_^� ho]f_inc^_�^c``_l_h]_m�qbc]b�

gcabn� ch`fo_h]_� nb_� pclof_h]_� il� [nn_ho[ncih� i`� D=?Q+� Dn� cm� nb_h� jimmc\f_� ni�

^c``_l_hnc[n_� \_nq__h� mcf_hn� ch]c^_hn[f� gon[ncihm� p_lmom� nbim_� l_mjihmc\f_� `il�

jb_hinsj_m�mo]b�[m�pclof_h]_+� D^_hnc`scha�mo]b�][h^c^[n_�pclof_h]_�^_n_lgch[hnm�

gcabn� ofncg[n_fs� `[]cfcn[n_� p[]]ch_� ^_mcah� mnl[n_ac_m� nb[n� ^_j_h^� ih� a_h_l[ncha�

gi^c`c_^� ch`_]nciom� D=?Q� mnl[chm� `lig� gif_]of[lfs� ]fih_^� ch`_]nciom� D=?Q+�

Aolnb_lgil_�[nn_ho[n_^�p[lc[hnm�]iof^�\_�m_f_]n_^�\s�]ihmnlo]ncih�i`�chnl[nsjc]�[h^�

b_n_linsjc]�]bcg_l[m�`lig�ch`_]nciom�]?I<�]fih_m
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1*�@>G>K:E�=BL<NLLBHG

Dh`_]nciom� \olm[f� ^cm_[m_� pclom� %D=?Q&� cm� [h� cgjiln[hn� jiofnls� j[nbia_h� qbc]b�

\_fiham�ni�nb_�a_hom�)PE>EG=PELOM�i`�nb_�`[gcfs�*EG=PELE@=A&� ?_mjcn_�nb_�qc^_�om_�

i`�p[]]ch_m)�nb_�ch]c^_h]_�i`�D=?Q�ch`_]ncih�[h^�[mmi]c[n_^�^cm_[m_�jli\f_gm�^o_�

ni� cggohimojjl_mmcih� cm� mncff� ]iggih+� Dn� cm� ]ihmc^_l_^� nb[n� ]ihncho[f� mbc`n� ch�

[hnca_hc]�]igjih_hnm�qcnbch�`c_f^� D=?Q�jijof[ncihm�f_[^m�ni�nb_�_g_la_h]_�i`�h_q�

p[lc[hnm�[h^�mnl[chm�qcnb�_hb[h]_^�pclof_h]_�%Mim[f_m�_n�[f+)� .656&+� @p_h�nbioab�

nb_�[hnca_hc]�p[lc[ncih�g[s�l_jl_m_hn�[h�[^[jncp_�mnl[n_as�i`�nb_�pclom)� cn�^i_m�hin�

_rjf[ch�nb_�l_]_hn�pclof_h]_�p[lc[ncihm�ch� D=?Q+

Njihn[h_iom�_hb[h]_g_hn�i`�pclof_h]_�b[m�i]]oll_^�qcnbion�[hs�^c``_l_h]_m� ch�

[hnca_hc]cns�%B[o^ls�.660&�`lig�nb_�]f[mmc][f�pclof_hn�mnl[chm+� Nig_�pclof_hn�D=?Q�

mnl[chm�`lig�nb_�Phcn_^�Nn[n_m�mbiq�[hnca_hc]� ^lc`n�qb_l_[m�mig_�@olij_[h�[h^�

<mc[h�cmif[n_m�[l_�bcabfs�pclof_hn�qcnbion�mbiqcha�mcahc`c][hn�]b[ha_m�ch�[hnca_hc]cns+�

Ob_� mcn_m� ih� nb_� pcl[f� a_hig_� chpifp_^� ch� mo]b� pclof_h]_� p[lc[ncihm� [h^� nb_�

oh^_lfscha�gif_]of[l�g_]b[hcmgm�[l_�hin�̀ offs�oh^_lmnii^�%I[a[l[d[h�[h^�Fc\_ha_)�

.664[&+� >ihmc^_l[\f_�_]ihigc]�fimm_m�b[p_�\__h�momn[ch_^�^o_�ni�nb_�_g_la_h]_�

i`�pclof_hn�p[lc[hnm�i`�D=?Q+� Dn� cm�mj_]of[n_^� nb[n�ho]f_inc^_�]b[ha_m� ch�a_higc]�

l_acihm� inb_l�nb[h�QK/�mo]b�[m�QK/*QK1)QK1*QK0�jlin_[m_�]f_[p[a_�mcn_m)�[h^�

hih]i^cha� l_acihm�jimmc\fs�]ihnlc\on_�ni�nb_�a_h_�]ihmn_ff[ncih�h_]_mm[ls�`il�nb_�

_pifoncih�i`�l_]_hn�pclof_hn�mnl[chm�i`�D=?Q+

-.1



Hil_ip_l)�nb_�pclof_hn�p[lc[hnm�[l_�[lcmcha�_p_h�ch�jl_m_h]_�i`�g[n_lh[f�[hnc\i^c_m�

[a[chmn�mn[h^[l^�p[]]ch_�mnl[chm�i`�D=?Q+� N_ko_h]_�[h[fsmcm�i`�h[nol[ffs�i]]ollcha�

[pclof_hn)� pclof_hn� [h^� p[]]ch_� mnl[chm� i`� D=?Q� b[p_� cgjfc][n_^� m_p_l[f� ]i^cha�

ho]f_inc^_�^c``_l_h]_m�[h^�mj_]c`c]�a_higc]�l_acihm�[m�b[l\ilcha�^_n_lgch[hnm�i`�

pclof_h]_�%I[a[l[d[h�[h^�Fc\_ha_)� .664[8�Kcn]ipmec�_n�[f+)� .6658�>[i�_n�[f+)� .665&+�

Ciq_p_l)� nb_�[mmcahg_hn�i`�mj_]c`c]�gon[ncihm�ni�[�j[lnc]of[l�jb_hinsj_�mo]b�[m�

pclof_h]_�b[m�hin�\__h�_mn[\fcmb_^+

<� ]ig\ch[ncih� i`� mno^c_m� q_l_� nb_l_`il_� chcnc[n_^� ni� oh^_lmn[h^� \_nn_l� nb_�

g_]b[hcmg�i`�pclof_h]_�i`�D=?Q�[n�nb_�gif_]of[l�f_p_f�\_][om_� cn�cm�]lo]c[f� ch�nb_�

^_p_fijg_hn�i`�m[`_l�[h^�gil_�_``_]ncp_�p[]]ch_m�`il�]ihnlif�i`�D=?+

=_][om_� cgjiln[hn� `_[nol_m� nb[n� gi^of[n_� l_jfc][ncih� _``c]c_h]s� [n� nb_� f_p_f� i`�

nl[hm]lcjncih� g[s� b[p_� [h� ch`fo_h]_� ih� nb_� pclof_h]_� i`� D=?Q)� ]lo]c[f�

jligin_l,_hb[h]_l�m_ko_h]_m�i`�2$�`f[hecha�l_acih�i`�D=?Q�q_l_�g[jj_^+� <�m_lc_m�

i`� ]bcg_lc]� a_h_m� ]ihn[chcha� p[lc[\f_� f_hanbm� i`� nb_� 2$� `f[hecha� m_ko_h]_� i`�

m_ag_hn�<� _h]i^cha� nb_� jifsjlin_ch� [h^� nb_� ]i^cha� l_acih� `il� fo]c`_l[m_� q_l_�

]ihmnlo]n_^�[h^�nb_�[]ncpcns�i`�nb_�jligin_l�q[m�g_[mol_^�\s�cnm�][j[]cns�ni�^cl_]n�

nb_� _rjl_mmcih� i`� [� fo]c`_l[m_� l_jiln_l� a_h_+� Klial_mmcp_� ^_f_ncihm� i`� nb_� 2$�

hih]i^cha�l_acih�i`�.0.� \j�i`�m_ag_hn�<�i`�D=?Q�[h^�nl[hmc_hn�nl[hm`_]ncih�mno^c_m�

fi][fct_^�[�gchcg[f�l_acih�i`�0/�\j�nb[n�b[^�g[rcg[f�jligin_l�[]ncpcns�qcnbion�[hs�

_hb[h]_l�[]ncpcns�%I[a[l[d[h�[h^�Fc\_ha_)� .664\&+
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Ob_�[p[cf[\f_�[mm[s�msmn_gm�̀ il�g[jjcha�l_aof[nils�m_ko_h]_m�i`�MI<�pclom_m�ohncf�

l_]_hnfs�chpifp_^�g[chfs�l_jiln_l�a_h_�]ihmnlo]nm�_h]i^cha�]bfil[gjb_hc]if�[]_nsf�

nl[hm`_l[m_� %><O&+� No]b� msmn_gm�[l_�]og\_lmig_�[h^� chm_hmcncp_+� Ob_l_`il_)�

fo]c`_l[m_� l_jiln_l� a_h_� ]ihmnlo]nm� %jBG0*B_h_Gcabn� p_]nil� ]ihmnlo]nm&� q_l_�

gi^c`c_^� ch�nb_�jl_m_hn�mno^s�[h^�om_^�`il�fi][fctcha� D=?Q�l_aof[nils�m_ko_h]_m+�

Hil_ip_l)� nb_�n_]bhcko_�^_p_fij_^�`il�fi][fctcha� \cifiac][ffs�`oh]ncih[f�jligin_l�

m_ko_h]_�i`�D=?Q� cm�go]b�gil_�m_hmcncp_�[h^� mcgjf_�ni�[^[jn�[h^� ni�_rn_h^� ni�

`olnb_l�EH�PEPI�mno^c_m�i`�jon[ncp_�l_aof[nils�_f_g_hnm�i`�MI<�pclom_m)�j[lnc]of[lfs�

nb_� ^mMI<� [h^� h_a[ncp_*m_hm_� MI<� pclom_m� qbc]b� _h]i^_� nb_cl� iqh� MI<*�

^_j_h^_hn� MI<� jifsg_l[m_� %I[a[l[d[h� [h^� Fc\_ha_)� .665&+� Ob_� [^p[hn[a_�

l_g[chm�qb_l_�nb_�n[la_n�pcl[f�]?I<�̂ _lcp_^�`lig�[hs�[hcg[f�MI<�pcl[f�a_hig_�][h�

\_�jimcncih_^�ch�_cnb_l�gchom*�il�jfom*m_hm_�ilc_hn[ncih�cgg_^c[n_fs�ojmnl_[g�i`�nb_�

GP>�l_jiln_l�a_h_�[h^�^iqhmnl_[g�i`�NQ1-�jligin_l�jlipc^cha�[h� EH�PEPI�msmn_g�

`il�a_h_l[ncha�[onb_hnc]�pcl[f�MI<�m_ko_h]_m�]ihn[chcha�nb_�chcnc[ncih�mcah[fm�ni�\_�

l_]iahct_^�\s�nb_�pcl[f�MI<�jifsg_l[m_�mojjfc_^�\s�nb_�l_mj_]ncp_�pclom*ch`_]n_^�

]_ffm� %I[a[l[d[h�[h^�Fc\_ha_)� .665&+

<h� [fn_lh[ncp_� [jjli[]b� `il� g[jjcha� nb_� pclof_h]_� ^_n_lgch[hnm� b[m� \__h� nb_�

cmif[ncih�i`�p[lc[hnm�qbc]b�[l_�]fim_fs�l_f[n_^�ni�nb_�j[l_hn[f�pclof_hn�mnl[ch�[h^�i`�

nb_cl�[\cfcns�ni�_m][j_�h_onl[fctcha� [hnc\i^s+� C_h]_�_``ilnm�q_l_�g[^_�ni� cmif[n_�

j[lnc[f�h_onl[fct[ncih�l_mcmn[hn�gon[hnm�i`�D=?Q�oh^_l�m_f_]ncp_�cggoh_�jl_mmol_�EH�

PENLI� mi� nb[n� jb_hinsjc]� [h^� a_hinsjc]� ]b[ha_m� ][h� \_� ]b[l[]n_lct_^� [h^� nb_cl�

j[nbia_hc]cns� [h^� cggohia_hc]cns� ][h� \_� mno^c_^� ch� mj_]c`c]*j[nbia_h� `l__
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]bc]e_hm+� Dn�q[m� l_[mih_^�nb[n�_m][j_�`lig� cggoh_�jl_mmol_�g[s� l_mofn�ch�nb_�

[]kocmcncih� i`�`oh]ncihm�nb[n�[l_�]lcnc][f�^_n_lgch[hnm�i`�j[nbia_hc]cns+� Alig�nb_�

^[n[� a[nb_l_^)� nb_� jifs]fih[f� [hnc\i^s� _m][j_� p[lc[hn� i`� L>/*D=?Q� m_f_]n_^�

`iffiqcha� m_lc[f� j[mm[a_� oh^_l� cggoh_� jl_mmol_� [jj_[lm� ni� b[p_� oh^_laih_�

]b[ha_m�hin�ihfs�ch�nb_�g[dil�[hnca_hc]�l_acih�\on�[fmi�ch�inb_l�j[lnm�i`�nb_�a_hig_�

[m�q_ff�mo]b�[m�nb_�0$�n_lgch[f�m_ko_h]_m�i`�m_ag_hnm�<�[h^�=�i`�nb_�pcl[f�a_hig_�

^olcha�m_f_]ncih�[h^�aliqnb�jli]_^ol_m+� Ob_�mcahc`c][h]_�i`�nb_m_�gon[ncihm�qcnb�

l_a[l^� ni� nb_� mfcabnfs� fiq_l_^� pclof_h]_� _rbc\cn_^� \s� nb_� m_f_]n_^� p[lc[hn� cm� hin�

jl_m_hnfs� ehiqh+� Hil_ip_l)� g[hs�i`�nb_� l_]_hn�pclof_hn� cmif[n_m� b[p_� hin�\__h�

]igjf_n_fs�m_ko_h]_^�ch�nb_�hih*]i^cha�l_acihm+� Ob_l_`il_)� cn�cm�^c``c]ofn�[n�jl_m_hn�

ni�[mm_mm�nb_�`off� cgj[]n�i`�mig_�i`�nb_�i\m_lp_^�ho]f_inc^_�]b[ha_m�ch�nb_�N$�hih*

]i^cha� l_acihm�i`�nb_�m_f_]n_^�p[lc[hn�ch�nb_�jl_m_hn�mno^s+� Ciq_p_l)� ]igj[l_^�ni�

nb_�ohj[mm[a_^�pclom)�bcab�QI�ncnl_m�[h^�[�mnliha_l�cggoh_�l_mjihm_�q_l_�_fc]cn_^�

\s� fcp_� jl_j[l[ncihm� i`�nbcm� jifs]fih[f� [hnc\i^s�_m][j_� p[lc[hn� ch� NKA� ]bc]e_hm�

qbc]b� [fmi� ^_gihmnl[n_^� mfcabnfs� fiq_l_^� j[nbifias� ch� nb_� \olm[� i`� A[\lc]com+�

N_f_]ncih�i`�mo]b�[�p[lc[hn�g[s�i``_l�jligcm_�`il�nb_�^_p_fijg_hn�i`�[h�[nn_ho[n_^�

p[]]ch_�mnl[ch�i`�D=?Q+

Aolnb_lgil_)� l_]ig\ch[hn�n_]bhifias�hiq�[ffiqm�mj_]c`c]�chm_lncihm�il�^_f_ncihm�ch�

pcl[f� a_hig_m� [h^� `[]cfcn[n_m� ]ihmnlo]ncih� i`� [nn_ho[n_^� pclom_m� qcnb� ^_`ch_^�

gon[ncihm+� D^_hnc`scha�nb_�j[ln�i`�nb_�pclcih� l_mjihmc\f_�`il�pclof_h]_�cm�h_]_mm[ls+�

Dn� cm� nb_h� jimmc\f_� ni� ]l_[n_� fcp_� gi^c`c_^� p[]]ch_� mnl[chm� i`� D=?Q� nb[n� [l_�

cggohia_hc]�[m�q_ff�[m�m[`_�ni�om_+
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Ob_� [mmcahg_hn�i`�j[lnc]of[l�gon[ncihm� ni� mj_]c`c]� jb_hinsj_� b[m� \__h� al_[nfs�

`[]cfcn[n_^�\s�nb_�]ihmnlo]ncih�i`�̀ off*f_hanb�]?I<�]fih_m�%Mc]_�_n�[f+)� .6548�Kifi�_n�

[f+)� .655&+� C_h]_�cn�q[m�]ihmc^_l_^�[^p[hn[a_iom�ni�^_p_fij�[�l_p_lm_�a_h_nc]m�

msmn_g� `il� D=?Q� \s� ]ihmnlo]ncha� nqi� ch^_j_h^_hn� `off*f_hanb� ]?I<� ]fih_m� nb[n�

]ihn[ch� m_ag_hn�<� [h^� m_ag_hn� =� i`�JC� mnl[ch� i`� D=?Q+� Dn�q[m� i`�[^^cncih[f�

chn_l_mn� ni� ^_`ch_� nb_� gchcgog� l_kocl_^� f_hanb� `il� mo]]_mm`of� l_]ip_ls� i`� [h�

ch`_]nciom� D=?Q�`lig�]fih_^�]?I<+� C_h]_�j[l[ff_f�_``ilnm�q_l_�g[^_�ni� l_]ip_l�

ch`_]nciom�D=?Q�jlia_hs�`lig�[�`off*f_hanb�]fih_�i`�m_ag_hn�<)�[h^�[�j[lnc[f� f_hanb�

]fih_�i`�m_ag_hn�=�]ihn[chcha� cnm�l_mj_]ncp_�2$�n_lgch[f�m_ko_h]_m�[h^�nb_�_hncl_�

]i^cha� l_acihm�qcnbion� cnm� 0$� n_lgch[f� m_ko_h]_m+� Dh`_]nciom� jlia_hs�pclom�q[m�

mo]]_mm`offs�l_]ip_l_^�ch�Q_li�]_ffm�nl[hm`_]n_^�qcnb�]ig\ch_^�nl[hm]lcjnm�i`�nb_m_�

]?I<�]fih_m+� Hil_ip_l)�nb_�N$�hih]i^cha�m_ko_h]_m�nb[n�q_l_�[\m_hn�ch�nb_�j[lnc[f�

f_hanb�]?I<�]ihmnlo]n�i`�m_ag_hn�=�q_l_�l_a_h_l[n_^� ch�nb_�a_higc]�MI<�i`�nb_�

jlia_hs� ch`_]nciom�pclom�[h^� nb_�ho]f_inc^_�m_ko_h]_�i`�nb_�jlia_hs�pclom�ch� nbcm�

l_acih� q[m� [fgimn� ch^cmnchaocmb[\f_� `lig� nb[n� i`� nb_� qcf^*nsj_� pclom+� No]b� [�

jb_hig_hih�i\m_lp_^�ch�nb_�jlia_hs�ch`_]nciom�D=?Q�cm�ohomo[f�[h^�bcabfcabnm�nb_�

mcahc`c][h]_�i`�nb_�N$�n_lgch[f�m_ko_h]_m�i`�m_ag_hn�=�ch�nb_�pcl[f�l_jfc][ncih�]s]f_+�

Hil_ip_l)�_``c]c_hn�nl[hm`_]ncih�i`�EH�PENLI�MI<�oh*][jj_^�nl[hm]lcjnm�i`�D=?Q�[h^�

mo\m_ko_hn� l_]ip_ls�i`�ch`_]nciom�pclom�q_l_� []]igjfcmb_^� ch� nb_�Q_li�]_ff� fch_)�

qcnbion� nb_� om_� i`�m_]ih^[ls� ]bc]e_h� _g\lsi� ]_ff� ]ofnol_m� moaa_mncha� nb[n� nb_�

l_p_lm_�a_h_nc]m�msmn_g�`il�D=?Q�cm�bcabfs�_``c]c_hn+
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Dh`_]nciom�gif_]of[l�]fih_m�i`�D=?Q�nb[n�b[p_�\_]ig_�[p[cf[\f_�hiq�qcff�`[]cfcn[n_�

nb_� mno^s� i`�[� hog\_l�i`� chn_l_mncha� jb_hinsj_m� i`�nbcm� pclom� ch]fo^cha� gon[hnm�

qbc]b� [``_]n� giljbia_h_mcm)� bimn� l[ha_)� pclof_h]_)� fsgjbi]c^[f� [h^� [jijninc]�

_``_]nm� i`� D=?Q+� Aolnb_lgil_)� mcn_*mj_]c`c]�a_h_nc]�]b[ha_m� chnli^o]_^� chni� nb_�

a_hig_�i`�D=?Q�qcnb�mo\m_ko_hn�l_]ip_ls�i`�ch`_]nciom�gon[hn�pclom_m�qcff�_h[\f_�

mno^c_m� l_f[n_^� ni� nb_�gif_]of[l�\[mcm� `il� l_jfc][ncih� [h^� j[nbia_hc]cns�i`�D=?Q+�

@hach__l_^�^_f_ncihm�ch�nb_�hih*]i^cha� l_acihm�]iof^�\_�][llc_^�ion�`il�`oh]ncih[f�

[h[fsmcm�i`�MI<�mnlo]nol_�[h^�`il�cmif[ncih�i`�̂ _f_ncih�gon[hnm�ni�\_�_p[fo[n_^�[m�

fcp_�[nn_ho[n_^�p[]]ch_m�%>[biol�_n�[f+)� .662&+� Dgjiln[hn�`_[nol_m�nb[n�gi^of[n_�

l_jfc][ncih�_``c]c_h]s�g[s�\_�jl_m_hn�ch�nb_�jligin_l�jlcg[ls�m_ko_h]_m+� Ob_s�g[s�

\_�_p[fo[n_^� \s�chnli^o]cha�]b[ha_m� ch�nbcm� l_acih+� Nch]_�nb_�gon[ncih� cm�jf[]_^�

ojih� [� ehiqh� a_h_nc]� \[]ealioh^)� cn� cm� jimmc\f_� ni� mno^s� nb_� mo\nf_� _``_]nm� i`�

gon[ncih�[h^�mo]b�mno^c_m�qiof^�]ih]_cp[\fs�[ffiq�nb_�mecff`of�]ihmnlo]ncih�i`�D=?Q�

qcnb� ^_`ch_^� gofncjf_� [nn_ho[ncha� gon[ncihm+� Hil_ip_l)� nb_� [\cfcns� ni� a_h_l[n_�

mj_]c`c]�gon[ncihm�qcnbch� D=?Q�g[e_m�[ff�[mj_]nm�i`�D=?Q�l_jfc][ncih�[g_h[\f_�ni�

mno^s+� <hs�gon[ncih� ch]fo^cha�nbim_�mno^c_^�jl_pciomfs�ch�inb_l�]ihn_rnm�][h�hiq�

\_�_r[gch_^� ch�nb_�gimn�l_f_p[hn�[h^� cgjiln[hn�]ihn_rn)�nb[n�i`�nb_�pclom� fc`_�]s]f_+�

Oblioab�c^_hnc`scha�gofncjf_�^_f_n_lciom�gon[ncihm)�cn�mbiof^�\_�jimmc\f_�ni�_hach__l�

m_p_l[f�gon[ncihm�[``_]ncha�p[lciom�mn_jm�ch�nb_�pclom�fc`_�]s]f_+� No]b�[�pclom�qiof^�

fce_fs�\_�bcabfs�[nn_ho[n_^�[h^�hin�[\f_�ni�l_p_ln�ni�pclof_h]_+
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1*-� ?kjkh[�=_h[Yj_edi

Ob_�jl_m_hn�mno^s�b[m�[^^_^�h_q�ch`ilg[ncih�ih�nb_�l_jfc][ncih�mnl[n_as�i`�D=?Q�

\s�g[jjcha�nb_�jligin_l�m_ko_h]_�i`�D=?Q+� Ob_�`ch^cha�nb[n�ch`_]nciom�jlia_hs�

D=?Q�]iof^�\_�mo]]_mm`offs�l_]ip_l_^�\s�nl[hm`_]ncih�i`�Q_li�]_ffm�qcnb�]ig\ch_^�

nl[hm]lcjnm�^_lcp_^�`lig�[�`off*f_hanb�m_ag_hn�<�]?I<�]ihmnlo]n�[h^�[�j[lnc[f�f_hanb�

m_ag_hn�=�]?I<�]ihmnlo]n�qcnbion�cnm�l_mj_]ncp_�0$�hih]i^cha�m_ko_h]_m� cm�[fmi�

l_f[ncp_fs� h_q+� Hil_ip_l)� [m� [h� ion]ig_� i`�nb_� jl_m_hn� chp_mnca[ncihm� ih� nb_�

j[mm[a_^�pclom�oh^_l�cggoh_�jl_mmol_)�mig_�jichn�gon[ncihm�b[p_�\__h�c^_hnc`c_^�

ch� nb_� 0$� hih]i^cha� l_acihm� i`�\inb� m_ag_hnm�<�[h^� =�i`�nb_� j[mm[a_^� pclom� ch�

l_f[ncih� ni� nb_� ohj[mm[a_^� pclom+� Ob_m_� m_ko_h]_m� ]iof^� \_� n[la_n_^� `il�mcn_*�

^cl_]n_^�gon[a_h_mcm�ih�]?I<�ni�^_n_lgch_�qb_nb_l�nb_s�[l_�l_mjihmc\f_�`il�nb_�

mfcabnfs�fiq_l_^�j[nbia_hc]�jli`cf_�_rbc\cn_^�\s�nb_�[\ip_�j[mm[a_^�pclom�ch�ch`_]n_^�

]bc]e_hm+� Ob_�mj_]c`c]�l_kocl_g_hnm�ch�nb_�QK/�l_acih�l_mjihmc\f_�`il�nb_�[\cfcns�i`�

D=?Q�mnl[chm�ni�ch`_]n�]ofnol_^�]_ffm�b[m�\__h�chp_mnca[n_^�_rn_hmcp_fs�\s�omcha�D=?Q�

m_ag_hn� <� ]bcg_l[m� [h^� [� l_p_lm_� a_h_nc]m� msmn_g� `il� D=?Q� %Hoh^n)� .666&+�

Ciq_p_l�nb_l_�cm�f[]e�i`�ch`ilg[ncih�ih�[hs�mj_]c`c]�mnlo]nol[f�l_kocl_g_hnm� ch�nb_�

0$� hih]i^cha� l_acihm� i`� D=?Q�a_hig_�qbc]b� g[s� \_� chpifp_^� ch� ncmmo_� ]ofnol_�

ch`_]ncpcns�[h^� ch� fiq_l_^�j[nbia_hc]�jli`cf_�ch�nb_�ch`_]n_^�]bc]e_hm+� Ob_�l_p_lm_�

a_h_nc]m�msmn_gm�_mn[\fcmb_^�`il�D=?Q�]iof^�\_�_rjficn_^�`il�mo]b�[h�_h^_[pil+

<�al_[n�^_[f�l_g[chm�ni�\_�l_mifp_^�[\ion�nb_�pclof_h]_�g_]b[hcmgm�i `�D=?Q�[h^�

nb_s� [l_� _mj_]c[ffs� cgjiln[hn� ch� nb_� ]ihn_rn� i`�qc^_mjl_[^� ion\l_[em� i`� D=?� ch
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l_]_hn�s_[lm� ch�p[]]ch[n_^� `fi]em+� <�]igjl_b_hmcp_�jc]nol_�i`�nb_�pclof_h]_�[h^�

l_jfc][ncih�mnl[n_as�i`�D=?Q�mncff�l_g[chm�_fomcp_+� Ciq_p_l)�nb_�^[n[�a[nb_l_^�ch�nb_�

jl_m_hn�mno^s�jlipc^_�h_q�ijjilnohcnc_m�`il�mno^c_m�^cl_]n_^�[n�nb_�j[nbia_h_mcm�

[h^� l_jfc][ncih� i`�D=?Q+� Ob_� h[nol_� i`�nb_� jlcg[ls� jligin_l�m_ko_h]_� ][h� \_�

^_n_lgch_^�[h^�_p[fo[n_^�`il�cnm�_``_]n�ih�nb_�_rjl_mmcih�i`�D=?Q�\s�chnli^o]cha�

gon[ncihm� ch�nb_� c^_hnc`c_^�jligin_l�l_acih�i`�D=?Q�a_hig_�m_ag_hn�<�_h]i^cha�

nb_� jifsjlin_ch� \s� omcha� nb_� l_p_lm_� a_h_nc]m� msmn_g� ^_p_fij_^� ch� nb_� jl_m_hn�

mno^s+� Ob_�mn_[^s*mn[n_�f_p_fm�i`�jifsjlin_ch*mj_]c`c]�gMI<m�][h�\_�_mncg[n_^�[n�

nb_�f_p_f�i`�nl[hm]lcjncih+� =s�chnli^o]cha�^_mcl_^�gon[ncihm�ch�nb_�jligin_l�l_acih�

nb_�f_p_f�i`�[nn_ho[ncih� ch�nb_�l_]ip_l_^�l_]ig\ch[hn�pclom_m�][h�\_�_p[fo[n_^�\s�

omcha�nb_�l_p_lm_�a_h_nc]m�msmn_g+� No]b�_``ilnm�g[s�`[]cfcn[n_�nb_�]ihmnlo]ncih�i`�

[nn_ho[n_^�p[]]ch_�mnl[chm�i`�D=?Q+

Ob_�`ch^cha�nb[n�j[mm[a_�i`�D=?Q�oh^_l�m_f_]ncp_�cggoh_�jl_mmol_� EH�PENLI�[ffiqm�

nb_� m_f_]ncih� i`� [h� [nn_ho[n_^� pclom� cm� j_lb[jm� hin� moljlcmcha+� Ciq_p_l)� nb_�

_hb[h]_^� cggohia_hc]cns�^_gihmnl[n_^�\s�fcp_�jl_j[l[ncihm�i`�nbcm�pclom� ch�NKA�

]bc]e_hm� cm�qilnbs�i`�̀ olnb_l�_rjfil[ncih�ni�cgjlip_�ojih�p[]]ch_�mnl[chm�nb[n�[l_�

]oll_hnfs�[p[cf[\f_+� Aolnb_l�_rj_lcg_hnm�[l_�h_]_mm[ls�ni�_p[fo[n_�inb_l�`_[nol_m�

i`� nbcm� m_f_]n_^� pclom� oh^_l� cggoh_� jl_mmol_� mo]b� [m� cnm� ][j[]cns� ni� jlipc^_�

jlin_]ncih�ni�p[]]ch[n_m�]b[ff_ha_^�qcnb�[�pclof_hn�D=?Q�mnl[ch+

<h� [jjlijlc[n_� `l[g_qile� m__gm� ni� b[p_� \__h� _mn[\fcmb_^� \s� ]ihmnlo]ncha�

gif_]of[l� ]fih_m� i`� ch`_]nciom� D=?Q� [h^� `il� n_mncha� ch� ch`_]n_^� ]bc]e_hm� nb_
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mcahc`c][h]_�i`�p[lciom�gon[ncihm�c^_hnc`c_^�\s�mcn_*^cl_]n_^�gon[a_h_mcm+� <hinb_l�

[jjli[]b�qilnb�jolmocha�qiof^�\_�nb_�_p[fo[ncih�i`�nb_�pclom�p[lc[hn�m_f_]n_^�\s�

j[mm[acha� oh^_l� fcgcncha� ^cfoncih� i`� h_onl[fctcha� [hnc\i^s� ch� nb_� jl_m_hn� mno^s+�

Nomj_]n_^�ho]f_inc^_�]b[ha_m�jimmc\fs�[mmi]c[n_^�qcnb�pclof_h]_�il�[nn_ho[ncih�i`�

pclof_h]_�]iof^�\_�chnli^o]_^� chni�nb_�l_mj_]ncp_�]?I<�]fih_m�i`�nb_�j[l_hn[f�pclom+�
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