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g[dil�cgj[]nm�i`�no\_l]ofimcm�q_l_�[m�[�bog[h�b_[fnb�lcme�[h^�[h�[hcg[f�j[nbia_h�][omcha�

jli^o]ncih�fimm_m+�?oll_hnfs�ch�g[hs�^_p_fij_^�]iohnlc_m�cnm�g[dil�cgj[]n�cm�[m�[�\[llc_l�ni�\inb�

^ig_mnc]�[h^�chn_lh[ncih[f�nl[^_+

Pb_�i\d_]ncp_�i`�nbcm�nb_mcm)� ch�nb_�\li[^_mn�m_hm_)�q[m�ni�ch]l_[m_�nb_�ehiqf_^a_�[h^�

cgjlip_�nb_�oh^_lmn[h^cha�i`�nb_�_jc^_gcifias�i`�no\_l]ofimcm�][om_^�\s�2%�>HNDK�ch�?[h[^c[h�

][nnf_�[h^�]_lpc^[_+�Pb_�joljim_�cm�ni�b_fj�?[h[^[�ni�cgjlip_�h[ncih[f�no\_l]ofimcm�molp_cff[h]_�

[h^�_l[^c][ncih�jlial[gm+

.+/� Po\_l]ofimcm�ch�^_p_fij_^�]iohnlc_m�

Aolij_

Eh�Aolij_)�\s� .66.)�nb_�mn[nom�i`�no\_l]ofimcm�ch�][nnf_�p[lc_^�\_nq__h�]iohnlc_m�%1&+�=n�

nb[n�ncg_)�_l[^c][ncih�b[^�mncff�hin�\__h�[]bc_p_^�ch�En[fs)� El_f[h^�[h^�Oj[ch�qbc]b�b[^�b_l^�

jl_p[f_h]_m�i`�0+4.")�5+5"�[h^� .-+5"�l_mj_]ncp_fs+�Bl[h]_�[h^�Cl__]_�mncff�b[^�mjil[^c]�

i]]ol[h]_m�[h^�nb_�jl_p[f_h]_�ch�nb_m_�]iohnlc_m�q[m�-+04"�[h^�-+0."�l_mj_]ncp_fs+�Sb_h�nb_�

Pl_[ns�i`�Nig_�q[m�mcah_^�ch� .624)�]l_[ncha�nb_�Aolij_[h�?iggohcns)�jlipcmcihm�q_l_�g[^_�ni�

`[]cfcn[n_�nl[^_�[h^�gip_g_hn�\_nq__h�I_g\_l�On[n_m�qcnbion�oh^o_�lcme�ni�]iohnlc_m�qbc]b�b[^�

[]bc_p_^�al_[n_l�mo]]_mm�ch�nb_cl�]ihnlif�[h^�_l[^c][ncih�jlial[gm+�Pb_m_�lof_m�[jjfc_^�ni�

I_g\_l�On[n_m�[h^�jlipc^_^�[h�ijjilnohcns�`il�nl[^_�\_nq__h�I_g\_lm�\[m_^�ih�[�hog\_l�i`�

]ih^cncihm)�nb_�gimn�cgjiln[hn)�ch�l_f[ncih�ni�no\_l]ofimcm)�\_cha�nb_�^_mcah[ncih�i`�[�b_l^�[m
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i``c]c[ffs�no\_l]ofimcm�`l__�%KPB&+�=jjfc][ncih�i`�nb_�lof_m)�ch�`[]n)�bch^_l_^�nl[^_�\_nq__h�

I_g\_l�On[n_m�[h^�[�pifohn[ls�jf[h�q[m�chmncnon_^�qbc]b�jlipc^_^�`ch[h]c[f�[h^�n_]bhc][f�

mojjiln�ni�[c^�ch�]ihnlif�[h^�_l[^c][ncih�jlial[gm+�Eh� .661)�Oj[ch�`il�_r[gjf_)�b[^�[�b_l^�

jl_p[f_h]_�i`�[jjlircg[n_fs�.-"�[h^�b[^�l_]_hnfs�chcnc[n_^�[h�_l[^c][ncih�jlial[g�%1&+

Eh�\inb�nb_�Qhcn_^�Gcha^ig�[h^�El_f[h^)�ch`_]ncih�qcnb�2%�>HNDK�cm�_h^_gc]� ch�\[^a_l�

jijof[ncihm�[h^�nl[hmgcmmcih�ni�][nnf_�cm�[h�cgjiln[hn�[mj_]n�ch�nb_�_jc^_gcifias�i `�no\_l]ofimcm�

!,"%

=omnl[fc[�[h^�J_q�V_[f[h^

=omnl[fc[�[h^�J_q�V_[f[h^�b[^�\inb�_mn[\fcmb_^�h[ncih[f�P>�_l[^c][ncih�][gj[cahm�`il�

][nnf_�\s�.64-�%3&+�>inb�]iohnlc_m�b[p_�mnliha�m]c_hnc`c],n_]bhc][f�\[m_m�[h^�q_ff�nl[ch_^�

p_n_lch[ls�m_lpc]_m+�N_m_[l]b�jlcilcnc_m�p[ls�ch�nb_�nqi�]iohnlc_m�^o_�ni�nb_�oh^_lfscha�

^c``_l_h]_m�ch�nb_�jli\f_g+�Eh�J_q�V_[f[h^)�jimmog,P>�l_f[n_^�l_m_[l]b�b[m�jlcilcns�^o_�ni�nb_�

`[]n�nb[n�2%�>HNDK�cm�_h^_gc]�ch�jimmogm�[h^�inb_l�`_l[f,qcf^�[hcg[fm�ch]fo^cha�jcam)�][nm)� `_ll_nm)�

mni[n)�q_[m_fm)�ai[nm)�l[\\cnm)�b[l_�[h^�b_^a_biam�%4&+

Po\_l]ofimcm�ch�`[lg_^�^__l�ch�J_q�V_[f[h^�q[m�`clmn�^c[ahim_^�ch� .645�[h^�[n�nb[n�jichn�

[�alioj�i`�]ih]_lh_^�`[lg_lm�cgjf_g_hn_^�nb_cl�iqh�_l[^c][ncih�jlial[g+�Pbcm�jlial[g�cm�

[^gchcmn_l_^�\s�Pb_�Ichcmnls�i`�=alc]ofnol_�[h^�Bcmb_lc_m�[fnbioab�^__l�`[lg_lm�j[s�`il�n_mncha�

[h^�l_]_cp_�hi�]igj_hm[ncih�`il�mf[oabn_l_^�l_[]nilm)�inb_l�nb[h�][l][mm�p[fo_+�Pb_�f_p_f�i`�

no\_l]ofimcm�ch�J_q�V_[f[h^�cm�g_[mol_^�\s�nb_�hog\_l�i`�b_l^m�ih�gip_g_hn�]ihnlif�[h^�\s�

nb_�_h^�i`�Foh_)� .662)�/+1"�i`�nb_�26)463�][nnf_�b_l^m�ch�J_q�V_[f[h^�q_l_�oh^_l�gip_g_hn�

]ihnlif+�=fnbioab�ihfs� ./"�i`�][nnf_�b_l^m�[l_�fi][n_^�qcnbch�_h^_gc]�[l_[m)�nb_m_�b_l^m�

]igjlcm_^�44"�i`�nb_�gip_g_hn�]ihnlif�b_l^m�%5&+�=n�nb_�m[g_�ncg_�1"�i`�nb_�2/12� `[lg_^�^__l
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b_l^m�q_l_�ih�gip_g_hn�]ihnlif+

Eh�@_]_g\_l�.66/�[ff�[l_[m�i`�=omnl[fc[�q_l_�^_]f[l_^�Egj_h^cha�Bl__)�qcnb�hi�ehiqh�

no\_l]ofimcm�[fnbioab�nb_l_�q_l_�60�jl_gcm_m�mncff�oh^_l�ko[l[hnch_�%3&+�Pb_�g[chmn[s�i`�nb_�

]ihnlif�jlial[g�q[m�mf[oabn_l�molp_cff[h]_�qcnb�_jc^_gcifiac][f�`iffiq*oj�jli]_^ol_m�mo]b�[m�

nl[]_\[]e�chp_mnca[ncih+

?[h[^[�[h^�nb_�Qhcn_^�On[n_m

=�h[ncih[f�g_[n�chmj_]ncih�jlial[g�q[m�cgjf_g_hn_^�ch�?[h[^[�ch� .6-4�[h^�mn[ncmnc]m�

`lig�nbcm�jlial[g�a[p_�nb_�`_^_l[f�aip_lhg_hn�nb_�ch`ilg[ncih�[h^�cgj_nom�ni�^_p_fij�

no\_l]ofimcm�]ihnlif�jlial[gm�%6&+�Pb_�Ooj_lpcm_^�D_l^�Lf[h�q[m�chnli^o]_^�ch� .6-5+�Pbcm�q[m�[�

pifohn[ls�jf[h�[h^�[fnbioab�l_[]nilm�q_l_�c^_hnc`c_^�[h^�b[^�ni�\_�l_gip_^�`lig�nb_�b_l^)�nb_s�

q_l_�hin�il^_l_^�mf[oabn_l_^+�Eh�.6.1�nb_�Iohc]cj[f�Po\_l]ofimcm�Kl^_l�q[m�j[mm_^�[h^�

gohc]cj[fcnc_m�]iof^�j[mm�\sf[qm�nb[n�l_kocl_^�nb[n�nb_�mojjfs�i`�gcfe�ni�[�gohc]cj[fcns�q[m�`lig�

b_l^m�`l__�i`�no\_l]ofimcm+�Qh^_l�nbcm�jf[h�nb_�`_^_l[f�@_j[lng_hn�i`�=alc]ofnol_�j[c^�

]igj_hm[ncih�`il�n_mn�l_[]nilm+� Eh� .6.6�nb_�=]]l_^cn_^�D_l^�Lf[h�q[m�chnli^o]_^�qbc]b�q[m�

^_mcah_^�jlcg[lcfs�`il�jol_\l_^�b_l^m�mi�nb[n�nb_s�]iof^�jlipc^_�no\_l]ofimcm�h_a[ncp_�mn[nom�

\l__^cha�[hcg[fm)�j[lnc]of[lfs�\offm)�ni�inb_l�jli^o]_lm+

Eh� .6/0�nb_�?[h[^c[h�no\_l]ofimcm�]ihnlif�[h^�_l[^c][ncih�jlial[g�q[m�_mn[\fcmb_^+�Pbcm�

jf[h�q[m�ehiqh�[m�nb_�N_mnlc]n_^�=l_[�Lf[h�[h^�q[m�g[h^[nils+�Po\_l]ofch�n_mncha�i`�][nnf_�ch�

^_mcah[n_^�[l_[m�q[m�nb_�g[ch�molp_cff[h]_�g_nbi^+�N_[]nil�[hcg[fm�q_l_�mf[oabn_l_^+�P_mncha�

]igg_h]_^� ch� .6/0�[h^�q[m�]igjf_n_^�ch�Foh_)� .63.+�@olcha�nbcm�ncg_�[�nin[f�i`�2-)---)---�

no\_l]ofch�n_mnm�q_l_�j_l`ilg_^8�1--)---�l_[]nilm�q_l_�mf[oabn_l_^8�[h^)�[jjlircg[n_fs�

!.2)---)---�ch�]igj_hm[ncih�q[m�j[c^�ni�fcp_mni]e�iqh_lm+� Eh� .63.� [�jl_p[f_h]_�i`�-+.."� q[m
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l_[]b_^+

Eh� .645�nb_�g[ch�jlial[g�nblomn�]b[ha_^�[m�[�l_mofn�i`�[�g[dil�jlial[g�l_pc_q�[h^�nb_l_�

q[m�[�mqcn]b�`lig�n_mncha�[h^�mf[oabn_l�ni�mf[oabn_l�molp_cff[h]_�qcnb�^_jijof[ncih�i`�ch`_]n_^�

b_l^m�%6&+

Of[oabn_l�molp_cff[h]_�]ihncho_m�ni�\_�nb_�g[dil�h[ncih[f�no\_l]ofimcm�gihcnilcha�

jlial[g�`il�][nnf_+�Sb_h�[�momjc]ciom�f_mcih�cm�c^_hnc`c_^�[n�mf[oabn_l)�mj_]cg_hm�[l_�mo\gcnn_^�

ni�[�aip_lhg_hn�^c[ahimnc]�f[\il[nils�`il�bcmnifiac][f�_r[gch[ncih�[h^�]ofnol_+�Sb_h�[�]ofnol_�cm�

jimcncp_�`il�nb_�aliqnb�i`�I �>HNDK#�nb_�b_l^�i`�ilcach�cm�]ihmc^_l_^�[�jimcncp_�b_l^+�=h�

_jc^_gcifiac][f�chp_mnca[ncih�cm�nb_h�chcnc[n_^+�=ff�[hcg[fm�f_[pcha�nb_�`[lg�%nl[]_ionm&�gomn�\_�

fi][n_^�[h^�n_mn_^+� Eh�il^_l�ni�c^_hnc`s�nb_�miol]_�i`�nb_�ch`_]ncih�[ff�`[lgm�i`�ilcach�`il�[hcg[fm�

ch�nb_�jimcncp_�b_l^�%nl[]_\[]em&�gomn�\_�n_mn_^+�L_lcg_n_l�b_l^m�[h^�]ihn[]n�b_l^m�gomn�[fmi�\_�

n_mn_^+

=�jlial[g�`il�nb_�_l[^c][ncih�i`�\ipch_�no\_l]ofimcm�ch�][jncp_�ohaof[n_m�q[m�

cgjf_g_hn_^�ch� .656�%6&+�Pb_�ohaof[n_�jlial[g�ch]fo^_m�?_lpc^[_�[h^�nb_�Jilnb�=g_lc][h�

\cmih�[h^�jlipc^_m�`il�ih*nb_*`[lg�n_mncha�[hho[ffs�ch�[l_[m�_rj_lc_h]cha�no\_l]ofimcm�[h^�[n�0*�

s_[l�chn_lp[fm�ch�hih*jli\f_g�[l_[m+�Qhaof[n_�b_l^m�ch�qbc]b�2%�>HNDK�b[m�\__h�]ih`clg_^�[l_�

^_jijof[n_^+�Ajc^_gcifiac][f�chp_mnca[ncihm�i`�ohaof[n_�b_l^m�[l_�nb_�m[g_�[m� `il�\ipch_�b_l^m+

?[h[^[�cm�`ilnoh[n_�ch�nb[n�nb_l_�cm�hi�^cmm_gch[n_^�qcf^fc`_�l_m_lpicl�i`�no\_l]ofimcm�

ch`_]ncih+�Diq_p_l�nb_l_�cm�ih_�jli\f_g�[l_[+�Pb_�`l__�l[hacha�\cmih�P+DKHG�>DKHG!� `ioh^�ch�nb_�

[l_[�i`�Sii^�>o``[fi�J[ncih[f�L[le�[l_�nb_�ihfs�ehiqh�qcf^fc`_�l_m_lpicl�i`�no\_l]ofimcm� ch�

?[h[^[�%.-&+�=h�ijjilnohcmnc]�molp_s�ih�nb_�l_g[chm�i`�4/�\cmih�`ioh^�^_[^�ch�[h^�[lioh^�nb_�

j[le�q[m�j_l`ilg_^�\_nq__h�Foh_)� .650�[h^�K]ni\_l)� .652+�>lo]_ffimcm�q[m�`ioh^�ch� .5�%/2"&)
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no\_l]ofimcm�ch� .2�%/."&)�[h^�[�]ig\ch_^�jl_p[f_h]_�i`�1/"+�Pb_�g[hs�]ih]_lhm�qcnb�nbcm�hc^om�

i`�ch`_]ncih�ch]fo^_�b_[fnb�lcmem�ni�h[ncp_�bohn_lm)�nl[hmgcmmcih�ni�inb_l�qcf^�[hcg[f�mj_]c_m)�[h^�

]ihn[]n�qcnb�[h^�nl[hmgcmmcih�ni�^ig_mnc]�][nnf_�[h^�inb_l�fcp_mni]e+�=alc]ofnol_�cm�_rj[h^cha�ch�

[�hilnb_lfs�^cl_]ncih�[h^�\cmih�b[p_�\__h�mcabn_^�h_[l�[alc]ofnol[f�tih_m�mo]b�[m�ih_�fi][n_^�

]fim_�ni�Biln�R_lgcfcih)�=f\_ln[�%.-)..&+�Eh�[^^cncih�\cmih�b[p_�\__h�mcabn_^�oj�ni�42�ecfig_nl_m�

ionmc^_�nb_�mionbq_mn�]ig_l�i`�Sii^�>o``[fi�J[ncih[f�L[le+�Llcp[n_fs�iqh_^�\cmih�jijof[ncihm�

[h^�nb_�chnli^o]ncih�i`�_fe�[h^�\cmih�a[g_�`[lgm�ch�S_mn_lh�?[h[^[�b[p_�ch]l_[m_^�nb_�jin_hnc[f�

`il�mjl_[^�i`�nb_�^cm_[m_�ni�^ig_mnc]�][nnf_�[h^�inb_l�mom]_jnc\f_�qcf^fc`_+

>_nq__h� .653�[h^� .655�jimn�giln_g�_r[gch[ncihm�q_l_�j_l`ilg_^�ih�2.�qii^�\cmih�

 +DKHG�>DKHG�=LC=>=K?=A!�ecff_^�[m�j[ln�i`�[�gofnc^cm]cjfch[ls�l_m_[l]b�jlid_]n�ch�nb_�I[]e_htc_�

>cmih�O[h]no[ls�%./&+Pb_�l_mofnm�i`�nbcm�mno^s�ch^c][n_^�nb[n�no\_l]ofimcm�[h^�\lo]_ffimcm�q_l_�

hin�_h^_gc]�ch�nb_�qii^�\cmih�ch�[h^�[lioh^�nb_�I[]e_htc_�>cmih�O[h]no[ls+�Diq_p_l)�nbcm�

m[h]no[ls�cm�[�g_l_� .--�eg�hilnbq_mn�i`�nb_�Sii^�>o``[fi�J[ncih[f�L[le�qb_l_�no\_l]ofimcm�cm�[�

q_ff�_mn[\fcmb_^�^cm_[m_+�Pbom�nb_l_�cm�]ih]_lh�nb[n�nb_�^cm_[m_�qcff�gip_�chni�nb_�jijof[ncih�i`�

qii^�\cmih�ch�nb_�I[]e_htc_�>cmih�O[h]no[ls+

Pb_�Qhcn_^�On[n_m$�[h^�?[h[^[$m�_[lfs�bcmnilc_m�l_a[l^cha�no\_l]ofimcm�q_l_�p_ls�mcgcf[l+�

Ll_p[f_h]_)�g[h[a_g_hn�mnl[n_ac_m�[h^�jifcnc][f�jbcfimijbc_m�[ff� `iffiq_^�nb_�m[g_�fch_m�

%6).0).1&+�Jiq�biq_p_l�nb_l_�[l_�mcahc`c][hn�^c``_l_h]_m�ch�nb_�mcno[ncihm�i`�nb_�nqi�]iohnlc_m+�

Pb_�gimn�cgjiln[hn�`[]nilm�ch�nb_�Qhcn_^�On[n_m�[h^�biq�nb_s�p[ls�`lig�?[h[^[�[l_�[m�`iffiqm+

%.&� Sb_l_[m�\inb�]iohnlc_m�b[p_�2%�>HNDK�ch�nb_cl�][jncp_�ohaof[n_�b_l^m)�nb_�Qhcn_^�

On[n_m�^i_m�hin�b[p_�nb_�l_aof[ncihm�[h^�[onbilcnc_m�ch�jf[]_�ni�^_[f�qcnb�nb_�jli\f_gm�ch�

nbcm�fcp_mni]e�m_]nil�%6&+

.5



%/&�Pb_�Qhcn_^�On[n_m�b[m�[h�ihaicha�jli\f_g�i`�cgjiln[ncih�i`�I_rc][h�mn__lm�qbc]b�

b[p_�\__h�_rjim_^�ni�no\_l]ofimcm�%6).1&+�=jjlircg[n_fs� .�gcffcih�mn__lm�_hn_l�nb_�Qhcn_^�

On[n_m�`lig�I_rc]i)�[hho[ffs)�i`�qbc]b�[jjlircg[n_fs�.--�%-+-."&�[l_�`ioh^�qcnb�

no\_l]ofimcm�[n�mf[oabn_l�%6&+�?[h[^[�^i_m�hin�b[p_�nbcm�]ihmn[hn�nbl_[n�i`�_rjimol_�ni�

no\_l]ofiom�[hcg[fm�nblioab�cgjiln[ncih+

%0&�Pb_l_�cm�[h�[l_[�ch�nb_�Qhcn_^�On[n_m�qb_l_�\ipch_�no\_l]ofimcm�cm�]ih]_hnl[n_^�[h^�

_l[^c][ncih�^i_m�hin�fiie�cggch_hn+�Pbcm�[l_[�cm�ch�P_r[m�[h^�J_q�I_rc]i�h_[l�nb_�

I_rc][h�\il^_l�%Af�L[mi�Icfemb_^&�qb_l_�nb_l_�[l_� .-�f[la_�%gil_�nb[h�/---�]iqm�_[]b�&�

ch`_]n_^�^[clc_m+�Pb_�n_mn�[h^�mf[oabn_l�jlial[g�b[m�hin�\__h�mo]]_mm`of�ch�_fcgch[ncha�nb_�

ch`_]ncih�ch�nb_m_�b_l^m+�Pin[f�^_jijof[ncih�qiof^�\_�_]ihigc][ffs�ip_lqb_fgcha�[h^�

hin�h_]_mm[lcfs�[�fiha�n_lg�mo]]_mm`of�mifoncih�%.1&+

.+0� 2O?H>=?LAJDMF�>HNDK�]ihnlif�[h^�_l[^c][ncih�jlial[gm

Pb_l_�[l_�nbl__�\[mc]�l_[mihm�qbs�]iohnlc_m�^_]c^_�ni�_l[^c][n_�il�]ihnlif�no\_l]ofimcm�

][om_^�\s�2%�>HNDK�ch�nb_cl�^ig_mnc]� fcp_mni]e+�Pb_m_�l_[mihm�b[p_�\__h�nb_�m[g_�mch]_�nb_�`clmn�

]ihnlif�il�_l[^c][ncih�jlial[gm�q_l_�chcnc[n_^+�Pb_�l_f[ncp_�cgjiln[h]_�i`�_[]b�p[lc_m�\inb�qcnb�

nb_�ch^cpc^o[f�]iohnls�mcno[ncih�[h^�nb_�jichn�nb[n�]iohnls�b[m�l_[]b_^�ch�cnm�]ihnlif�il�
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Ic]li\cifias� .66181-7.*1+
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Ic]li\cifias� .66181-7.2*//+
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 ,AJNMK�AE=ICMK!� ch�=f\_ln[)�?[h[^[+�H[h]_n�.66.80057./20*2+
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ch�^__l+�R_n_lch[ls�Ic]li\cifias�.66181-7.60*/-2+
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PQ>AN?QHKOEO� EJ�?=PPHA�=J@�?ANRE@=A�=J@�@E=CJKOPE?�PA?DJKHKCEAO

/+.� Ehnli^o]ncih

Pb_�i\d_]ncp_�i`�nbcm�]b[jn_l�q[m�ni�jl_m_hn�[�a_h_l[f�l_pc_q�i`�no\_l]ofimcm�ch�][nnf_�[h^�

]_lpc^[_�qcnb�_gjb[mcm�ih�ch`_]ncih�[h^�^_n_]ncih�i`�ch`_]ncih+�=l_[m�]ip_l_^�ch]fo^_7

%.&�miol]_m�i`�ch`_]ncih�[h^�g_nbi^m�i`�nl[hmgcmmcih8

%/&�j[nbia_h_mcm8

%0&�]fchc][f�mcahm8

%1&�j[nbifias8�[h^)

%2&�^c[ahimcm�i`�2%�>HNDK�ch`_]ncih+

/+/� Oiol]_m�i`�ch`_]ncih�[h^�gi^_m�i`�nl[hmgcmmcih

2O?H>=?LAJDMF�>HNDK�cm�nb_�gimn�cgjiln[hn�[h^�]iggih�_nci�fiac]�[a_hn�i`�\ipch_�[h^�

]_lpc^�no\_l]ofimcm+�Pbcm�ila[hcmg�b[m�nb_�jin_hnc[f�ni�ch`_]n�jlcg[n_m�ch]fo^cha�bog[hm)�[h^�[�

qc^_�l[ha_�i`�[hcg[f�mj_]c_m�ch]fo^cha�^ig_mnc][n_^)�qcf^)�[h^�_rinc]�mj_]c_m�%E&+�Pb_m_�mj_]c_m�

g[s�m_lp_�[m�[�miol]_�il�l_m_lpicl�i`�ch`_]ncih�`il�][nnf_�[h^�]_lpc^m+�Bil�_r[gjf_)�ch�=la_hnch[�

[h^�>l[tcf)�qb_l_�\ipch_�no\_l]ofimcm�l_g[chm�[�jli\f_g)�jcam�[l_�l_f[ncp_fs�]iggihfs�ch`_]n_^�

qcnb�2%� \ipcm�%/&+�Scf^fc`_�l_m_lpiclm�[l_�[h�cgjiln[hn�miol]_�i`�ch`_]ncih�ch�m_p_l[f�]iohnlc_m�

%/)0&+�Pb_�\lomb*n[cf_^�jimmog� 7JD?CHKMGDK� NMEIA?ME=!�ch�J_q�V_[f[h^�[h^�nb_�\[^a_l�P2AEAK�

FAEAK!�ch�Cl_[n�>lcn[ch�[h^�nb_�N_jo\fc]�i`�El_f[h^�[l_�mcahc`c][hn�_r[gjf_m+� Eh�Jilnb_lh�El_f[h^�

nb_�][nnf_�jijof[ncih�cnm_f`�cm�]ihmc^_l_^�l_mjihmc\f_�`il�nb_�g[chn_h[h]_�i`�nb_�^cm_[m_�ch�nbcm�

jijof[ncih�%/&+�Pb_l_�[l_�_r[gjf_m�i`�]iohnlc_m�qbc]b�b[p_�[�qcf^fc`_�l_m_lpicl�i`�no\_l]ofimcm
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\on�nl[hmgcmmcih�ni�^ig_mnc][n_^�fcp_mni]e�b[m�hin�i]]oll_^+�?[h[^[)�`il�chmn[h]_)�b[m�

no\_l]ofiom�\cmih�ch�Sii^�>o``[fi�J[ncih[f�L[le+�Diq_p_l�nb_l_�b[m�\__h�hi�_pc^_h]_�i`�mjl_[^�

ni�inb_l�qcf^fc`_�mj_]c_m�il�ni�^ig_mnc][n_^�mj_]c_m�%1&+�Arinc]�mj_]c_m�ch�tiim�[h^�qcf^fc`_�j[lem�

g[s�b[l\iol�2%�>HNDK�[h^�l_jl_m_hn�[�jo\fc]�b_[fnb�b[t[l^�ni�qile_lm�[h^�pcmcnilm�[m�q_ff�[m�

^ig_mnc][n_^�fcp_mni]e�%2&+

=h�[h[fsmcm�i`�̂ [n[�`lig�[�m_lc_m�i`�_rj_lcg_hnm�ih�nb_�_r]l_ncih�i`�I �>HNDK�`lig�

ch`_]n_^�][nnf_�ch^c][n_^�nb[n�nb_l_�q[m�[h�chp_lm_�_rjih_hnc[f�l_f[ncihmbcj�\_nq__h�nb_�}^im_~�i`�

nb_�ila[hcmg�[h^�nb_�^_f[s�\_`il_�_r]l_ncih�\_a[h�%3&+�Bc_f^�^[n[�mojjiln_^�nb_�`ch^cham�[h^�

moaa_mn_^�nb[n�ch�h[nol[f�\ipch_�no\_l]ofimcm)�_r]l_ncih�i `�I �>HNDK�\_achm�[jjlircg[n_fs�54�^[sm�

[`n_l�ch`_]ncih�i]]olm+

=h�chn_l_mncha�i\m_lp[ncih�]ih]_lhcha�l_m_lpiclm�i `�ch`_]ncih�q[m�nb[n�bog[hm�ch`_]n_^�

qcnb�\ipch_�mnl[chm�i`�Is]i\[]n_lcog�jim_^�[�]ihmc^_l[\f_�lcme�ni�][nnf_�jijof[ncihm�%.)0)4&+

Pbcm�l_[fct[ncih�g[s�l_kocl_�[�j[l[^cag�mbc`n�ch�_l[^c][ncih�[h^�]ihnlif�jlial[gm�[h^�]_ln[chfs�

qcff�l_kocl_�ch]l_[m_^�]iggohc][ncih�\_nq__h�nb_�bog[h�[h^�p_n_lch[ls�b_[fnb�]iggohcnc_m+

?ihn[gch[n_^�_hpclihg_hn[f�mcn_m�g[s�g[chn[ch�I �>HNDK�ila[hcmgm�`il�]ihmc^_l[\f_�

j_lci^m�i`�ncg_�qcnb�nb_�[p[cf[\cfcns�i`�ila[hc]�honlc_hnm�\_cha�nb_�gimn�cgjiln[hn�`[]nil�ni�nb_cl�

molpcp[f�%5&+�Knb_l�cgjiln[hn�`[]nilm�ch]fo^_�n_gj_l[nol_)�mohfcabn)�gicmnol_)�irsa_h�

]ih]_hnl[ncih)�jD)�[h^�]igj_ncncih�qcnb�inb_l�ila[hcmgm+� En�b[m�\__h�mbiqh�_rj_lcg_hn[ffs�nb[n�

nb_�ila[hcmg�][h�molpcp_�oj�ni�/�s_[lm�ionmc^_�[h�[hcg[f�bimn�ch�nb_�Jilnb_lh�Aolij_[h�

_hpclihg_hn�[h^�oj�ni�4�q__em�ch�nb_�Jilnb�Mo__hmf[h^)�=omnl[fc[�_hpclihg_hn�%6&+�Pb_�

]ihmc^_l[\f_�^c``_l_h]_�ch�molpcp[f�ncg_�q[m�nbioabn�ni�\_�^o_�ni�nb_�^c``_l_h]_�ch�n_gj_l[nol_�

qbc]b�q[m�bcab_l�ch�=omnl[fc[+�=�J_q�V_[f[h^�mno^s�mbiq_^�nb[n�nb_l_�q[m�[�l_f[ncp_fs�mbiln
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molpcp[f�ncg_�`il�2%�>HNDK�ionmc^_�nb_�bimn�%.-&+�Pb_�[onbilm�moaa_mn_^�nb[n�nbcm�mbiq_^�nb_�

l_f[ncp_�ohcgjiln[h]_�i`�]ihn[gch[n_^�j[mnol_)�_mj_]c[ffs�ch�mogg_l)�ch�nb_�_jc^_gcifias�i`�

no\_l]ofimcm�ch�][nnf_)�^__l)�[h^�jimmogm+�2%�>HNDK�ila[hcmgm�qbc]b�j_lmcmn�ch�][l][mm_m�i`�

ch`_]n_^�[hcg[fm�g[s�jim_�[�nbl_[n�ni�m][p_ha_lm�[h^�ni� fcp_mni]e�qbc]b�g[s�al[t_�nb_�

]ihn[gch[n_^�[l_[�%5&+

Pb_�g[ch�lion_�i`�nl[hmgcmmcih�i`�2%�>HNDK�ch�][nnf_�[h^�]_lpc^m�cm�[_lia_hiom�

%.)0)..*.0&+�Eh`_]ncih�pc[�cha_mncih�i`�]ihn[gch[n_^�gcfe�[fmi�i]]olm�\on�f_mm�]iggihfs�nb[h�

ch`_]ncih�pc[�nb_�l_mjcl[nils�lion_�%.&+�Eha_mncih�cm�[�gil_�cgjiln[hn�lion_�ch�`[lg_^�^__l�nb[h�ch�

][nnf_�%5&+�Knb_l�lion_m�i`�ch`_]ncih�ch]fo^_7�]on[h_iom)�pc[�ch`_]ncih�i`�[hinb_l�jlcg[ls�f_mcih8�

]iha_hcn[f)�qcnb�ch`_]ncih�i`�nb_�`_nom�i]]ollcha�pc[�nb_�og\cfc][f�p_mm_fm�`lig�nb_�ch`_]n_^�

g[n_lh[f�on_lom8�a_hcn[f)�qb_h�nb_�g[f_�il�`_g[f_�l_jli^o]ncp_�ila[hm�[l_�ch`_]n_^�il�

]ihn[gch[n_^8�[h^)�chnl[�g[gg[ls)�`lig�]ihn[gch[n_^�ch`omcihm�%/&+

Pb_�^cmnlc\oncih�i`�f_mcihm�cm�`_fn�ni�\_�[mmi]c[n_^�qcnb�nb_�gi^_�i`�nl[hmgcmmcih+�H_jj_l�

[h^�L_[lmih�mno^c_^�nb_�^cmnlc\oncih�i`�no\_l]ofiom�f_mcihm�ch�nb_�nbil[]c]�[h^�[\^igch[f�][pcnc_m�

i`�\__`�][nnf_�l[cm_^�oh^_l�cgjlip_^�j[mnol_�[h^�l[ha_�]ih^cncihm�%.1&+�Pb_s�]ih]fo^_^�nb[n�

ch`_]ncih�pc[�nb_�[fcg_hn[ls�lion_�i]]olm�oh^_l�n_gj_l[n_�]ih^cncihm�qbc]b�mojjiln�molpcp[f�i`�

ila[hcmgm�ih�j[mnol_�[h^�ch�nb_�_hpclihg_hn+�=�^c``_l_hn�ijchcih�cm�_rjl_mm_^�\s�Iillcm�%5&+�D_�

mn[n_m�nb[n�nb_�mct_�i`�nb_�gchcgog�ch`_]ncp_�^im_�`il�il[f�ch`_]ncih�cm�bcab�[h^�nb[n�molpcp[f�i`�

ila[hcmgm�ih�`igcn_m�[m�[�miol]_�i`�ch`_]ncih�cm�l[l_+

H[hagocl�^c``_l_hnc[n_m�ch`_]ncih�pc[�}^lijf_nm~�[h^�ch`_]ncih�pc[�}^lijf_n�ho]f_c~�%.2&+�

Pb_�`ilg_l�b_�][ffm�]ihn[]n�ch`_]ncih)�[h^�nb_�f[nn_l)�[cl\ilh_�ch`_]ncih+�D_�^_`ch_m�^lijf_nm�[m�

j[lnc]f_m�qbc]b�[l_�a_h_l[n_^�`lig�nb_�gionb�il�him_�^olcha�n[fecha)�]ioabcha)�[h^�mh__tcha+
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Pb_s�^i�hin�_rn_h^�gil_�nb[h�.�g_n_l�`lig�nb_�gionb�[h^�a_h_l[ffs�`[ff�ni�nb_�alioh^�[h^�^ls�ni�

`ilg�[�l_mc^o_+�@lijf_n�ho]f_c)�ih�nb_�inb_l�b[h^)�[lcm_�`lig�nb_�^lc_^�^lijf_nm�[h^�l_g[ch�

momj_h^_^�ch�nb_�[cl�il�gip_�qcnb�[cl�]oll_hnm�ni�[l_[m�^cmn[hn�`lig�nb_�miol]_+�@omn)� f[la_l�

j[lnc]f_m�nb[h�nb_�`clmn�nqi)�_rcmn�ih�`fiilm�[h^�\_^^cha�[h^�g[s�\_�momj_h^_^�il�l_momj_h^_^�\s�

p[lciom�[]ncpcnc_m�mo]b�[m�mq__jcha+�Pb_�l_momj_h^_^�j[lnc]f_m�g[s�\_�^lijf_n�ho]f_c+�Pb_�

l_kocl_g_hnm�`il�[cl\ilh_�nl[hmgcmmcih�i`�2%�>HNDK�\_nq__h�[hcg[fm�[l_�g_n�\s�^lijf_n�ho]f_c+�

Pb[n�cm)�^lijf_n�ho]f_c�[l_7�%.&�][j[\f_�i`�][llscha�2%�>HNDK)�%/&�][h�j_lmcmn�ch�nb_�[cl�fiha�_hioab�

ni�\_�chb[f_^8�[h^)�%0&�][h�j_h_nl[n_�chni�nb_�foha�[h^�chcnc[n_�ch`_]ncih�%5&+

Pb_�^igch[hn�nb_ils�i`�nb_�g_]b[hcmg�i`�mjl_[^�i `�no\_l]ofimcm�q[m�\[m_^�ih�nb_�c^_[�i`�

]fim_�]ihn[]n�biq_p_l�[cl\ilh_�ch`_]ncih�pc[�^lijf_n�ho]f_c� cm�[�go]b�\_nn_l�_rjf[h[ncih�i`�nb_�

_pc^_h]_�i`�mjl_[^�%.2&+�Pb_l_�[l_�chmn[h]_m)�ch�bog[hm)�qb_l_�biom_bif^�]ihn[]nm�[h^�g[lcn[f�

j[lnh_lm�i`�mjonog*jimcncp_�j[nc_hnm�i`n_h�^i�hin�\_]ig_�ch`_]n_^+�Pb_l_�b[p_�\__h�_jc^_gc]m�ch�

bog[hm�biq_p_l�qb_l_�gimn�j_ijf_�ch�[�alioj�\_][g_�ch`_]n_^�[n�nb_�m[g_�ncg_+

Pb_�jimn*[_limifct[ncih�_hpclihg_hn�cm�[fmi�]lcnc][f�ni�nb_�^lijf_n�ho]f_c�[h^�nbom�ni�nb_�

bimn*j[l[mcn_�l_f[ncihmbcj�%.3&+�Pbcm�ch]fo^_m�_hpclihg_hn[f�`[]nilm�mo]b�[m�n_gj_l[nol_)� fcabn)�

[p[cf[\cfcns�i`�ila[hc]�g[n_lc[f)�[h^�jD+�Pb_�bimn�`[]nilm�qbc]b�[l_�cgjiln[hn�ch]fo^_�a_h_nc]�

mom]_jnc\cfcns)�mnl_mm�f_p_f)�[h^�^cm_[m_,b_[fnb�mn[nom+�=hcg[f�\_b[pciol�q[m�[fmi�moaa_mn_^�[m�[�

bimn�`[]nil�%.4&+�O[on_l�[h^�Iillcm�mbiq_^�nb[n�53"�i`�nb_�no\_l]ofch�n_mn*jimcncp_�][nnf_�q_l_�

[giha�nb_�/-"�gimn�^igch[hn�[hcg[fm�ch�nb_cl�b_l^m+
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/+0� L[nbia_h_mcm�[h^�cggohifias

Pb_�lion_�i`�ch`_]ncih�b[m�[�mcahc`c][hn�cgj[]n�ih�nb_�_rjl_mmcih�i`�nb_�^cm_[m_+�Pb_�lion_�

i`�ch`_]ncih�cm�ch�nolh�ch`fo_h]_^�\s�[a_)�_hpclihg_hn)�[h^�nb_�g[h[a_g_hn�jl[]nc]_m�ni�qbc]b�

nb_�[hcg[f�cm�_rjim_^+�=m�jl_pciomfs�mn[n_^)�chb[f[ncih�i`�I �>HNDK�cm�nb_�gimn�]iggih�lion_�i`�

ch`_]ncih+�=�jlcg[ls�f_mcih�il�`i]om�i`�ch`_]ncih�`iffiqm�chn_l[]ncih�i`�nb_�bimn�[h^�nb_�ila[hcmg�

[h^�nb_�jlcg[ls�f_mcih�nia_nb_l�qcnb�nb_�[mmi]c[n_^�l_acih[f�fsgjb�hi^_m�cm�][ff_^�nb_��jlcg[ls�
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Lli\f_gm�qcnb�`[fm_�h_a[ncp_�[h^�jimcncp_�l_[]ncihm�^i�i]]ol�qcnb�no\_l]ofch�mech�n_mnm+�

Diq_p_l�nb_m_�n_mnm�mncff�l_jl_m_hn�nb_�\_mn�msmn_g�[p[cf[\f_�`il�m]l__hcha�f[la_�hog\_lm�i`�

[hcg[fm+�En�cm� fce_fs�nb[n�nb_s�qcff�]ihncho_�ni�\_�om_^�ch�]ihnlif�[h^�_l[^c][ncih�jlial[gm� `il�

g[hs�s_[lm�ni�]ig_+

/+3+0� Of[oabn_l�chmj_]ncih�[h^�jimn�giln_g�^c[ahimcm

Nionch_�mf[oabn_l�chmj_]ncih�cm�nb_�g[ch�m]l__hcha�n_mn�ch�?[h[^[�[h^�nb_�Qhcn_^�On[n_m�

`il�^_n_]ncih�i `�\ipch_�no\_l]ofimcm+�En�cm�[�]ihp_hc_hn�g_nbi^�`il�gihcnilcha�f[la_�hog\_lm�i`�

[hcg[fm�\on�nb_�m_hmcncpcns�cm�fiq�`il�^_n_]ncih�i`�f_mcihm�ch�ch^cpc^o[f�[hcg[fm)�_mj_]c[ffs�qb_h�

]igj[l_^�ni�gil_�^_n[cf_^�jimn�giln_g�_r[gch[ncih+�=�n_hn[ncp_�^c[ahimcm�i`�no\_l]ofimcm�g[s�

\_�g[^_�ih�nb_�\[mcm�i`�g[]lim]ijc]�f_mcihm�_mj_]c[ffs�^olcha�nb_�_[lfs�mn[a_m�i`�[h�_l[^c][ncih�

jlial[g�qb_h�nb_�jl_p[f_h]_�i`�̂ cm_[m_�cm�bcab+�Diq_p_l�qb_h�nb_�jl_p[f_h]_�cm�fiq�il�c` �[�

^_`chcncp_�^c[ahimcm�cm�l_kocl_^)�]ofnol_�[h^�cmif[ncih�i`�nb_�ila[hcmg�cm�l_kocl_^�ni�^_n_lgch_�nb_

12



nlo_�mn[nom�i`�nb_�l_[]nil�il�f_mcih_^�[hcg[f+�=�^_n[cf_^�h_]lijms�jli]_^ol_�cm�gil_�m_hmcncp_�nb[h�

lionch_�[\[nnicl�chmj_]ncih�%0.&+�?ilh_l�_n�[f+� `ioh^�nb[n�ch�[�]igj[lcmih�i `�lionch_�[\[nnicl�

m]l__hcha�[h^�^_n[cf_^�h_]lijms�jli]_^ol_m)�nb_�`ilg_l�`[cf_^�ni�^_n_]n�[h�_mncg[n_^�14"�i`�

][nnf_�qcnb�f_mcihm+

?ig_l�^_n_lgch_^�nb_�^cmnlc\oncih�i`�f_mcihm�ch�041�no\_l]ofiom�][nnf_�%/6&+�Eh�nbcm�mno^s�

33"�i`�no\_l]ofiom�][nnf_�b[^�ihfs�ih_�f_mcih�[h^�53"�i`�nb_�f_mcih_^�[hcg[fm�q_l_�^_n_]n_^�c`�

ihfs�nb_�g_^c[f�l_nlijb[lsha_[f�fsgjb�hi^_m�%f_`n�[h^�lcabn&)�nb_�g_^c[mnch[f�fsgjb�hi^_m�

%[hn_lcil�[h^�jimn_lcil&)�\lih]bc[f�%lcabn�[h^�f_`n&�[h^�nb_�foha�q_l_�_r[gch_^+�Sb_h�[ff�5�mcn_m�

%[\ip_�`iol�jfom�nb_�g_m_hn_lc]�fsgjb�hi^_m)�j[linc^�fsgjb�hi^_m�%f_`n�[h^�lcabn&)�][o^[f�

]_lpc][f�fsgjb�hi^_m�%f_`n�[h^�lcabn&�[h^�nb_�moj_l`c]c[f�chaoch[f�fsgjb�hi^_m�%f_`n�[h^�lcabn&�

q_l_�_r[gch_^)�62"�i`�nb_�no\_l]ofiom�[hcg[fm�qiof^�b[p_�\__h�^_n_]n_^+

Sbcncha�[h^�P_mm[li�_r[gch_^)�oh^_l�[\[nnicl�]ih^cncihm)�nb_�alimm�f_mcihm�i`�[�

no\_l]ofimcm�jimcncp_�b_l^�i`�̀ [lg_^�_fe�%14&+�Pb_�jl_p[f_h]_�i`�f_mcihm�q[m�06+5"�ch�nb_�004�

_fe+�Ar[gch[ncih�i`�ihfs�nb_�fsgjb�hi^_m�i`�nb_�b_[^�[h^�nbil[r�qiof^�b[p_�^_n_]n_^� ..5�

%55+."&� i`�nb_� .01�_fe�qcnb�f_mcihm+�Clc``ch�mn[n_m�nb[n�ch�`[lg_^�^__l�no\_l]ofimcm�f_mcihm�[l_�

omo[ffs�jl_m_hn�ch�nb_�fsgjb�hi^_m�i`�S[f^_s_l$m�lcha)�_mj_]c[ffs�ch�nb_�l_nlijb[lsha_[f� fsgjb�

hi^_m�%2&+�Diq_p_l)�nb_�jl_^igch[hn�fi][ncih�ch�nb_�b_[^)�nbil[r)�il�[\^ig_h�g[s�\_�l_f[n_^�ni�

nb_�lion_�i`�nl[hmgcmmcih�*�nb[n�cm�l_mjcl[nils�p_lmom�il[f+

@_n_]ncih�i`� jimcncp_�b_l^m�[h^�ch^cpc^o[f�[hcg[fm�cm�go]b�mcgjf_l�qb_h�nb_�jl_p[f_h]_�

i`�̂ cm_[m_�cm�bcab�[h^�[�\li[^�mj_]nlog�i`�̂ cm_[m_�g[hc`_mn[ncihm�_rcmn+�=n�nb_�_h^�i`�[h�

_l[^c][ncih�jlial[g�il�ch�b_l^m�qcnb�hi�bcmnils�i`�no\_l]ofimcm)�[�^_`chcncp_�^c[ahimcm�cm�

_rnl_g_fs�cgjiln[hn�ni�^_n_lgch_�nb_�nlo_�mn[nom�i`�nb_�[hcg[f�[h^�nb_�b_l^+�Eh�nb_m_�][m_m�cn�cm
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p_ls�cgjiln[hn�ni�g[e_�_p_ls�_``iln�ni�]ofnol_�nb_�ila[hcmg�[m�nbcm�cm�nb_�gimn�]ih]fomcp_�g_nbi^�

ni�_mn[\fcmb�nb[n�nb_�[hcg[f�cm�ch`_]n_^�qcnb�2%�>HNDK%

/+3+1� Dcmnifias

@c[ahimcm�i `�no\_l]ofimcm�cm�\[m_^�ih�c^_hnc`c][ncih�i`�nsjc][f�f_mcihm�qcnb�il�qcnbion�nb_�

jl_m_h]_�i`�[]c^�`[mn�\[]cffc+�=�]igj[lcmih�i`�nb_�nsjc][f�bcmnifiac][f�f_mcihm�m__h�ch�][nnf_�[h^�

]_lpc^m�cm�`ioh^�ch�P[\f_�BR�%2)/2)/4)0.)00&+
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P[\f_�ER
?igj[lcmih�i`�bcmnifiac][f�]b[l[]n_lcmnc]m�i`�no\_l]ofimcm�f_mcihm�`ioh^�ch�][nnf_�[h^�]_lpc^m

?D=N=?PANEOPE? ?=PPHA ?ANRE@O

@cmnlc\oncih mcgcf[l mcgcf[l

Psj_�i`�H_mcih al[hofig[ jsial[hofig[

?[jmof_ ]ihh_]ncp_�ncmmo_ ]ihh_]ncp_�ncmmo_

Oo\*][jmof[l�]_ffm _jcnb_fci^�]_ffm�
gofnc�ho]f_[n_^�ac[hn�]_ffm�
`_q�ni�hog_liom�
fsgjbi]sn_m�[h^�
h_onlijbcfm

fsgjbi]sn_m�
_jcnb_fci^�g[]lijb[a_m�
H[hab[hm*nsj_�ac[hn�]_ffm

?b[l[]n_l�i`�]_hnl[f�[l_[ ][m_iom�h_]limcm�qcnb�
gch_l[fct[ncih

][m_iom�il�fcko_`[]ncp_�
h_]limcm

?_ffm�ch�]_hnl[f�[l_[ ][f]c`c_^�[h^�omo[ffs�qcnb�
][m_iom�h_]limcm�qb_h�
f_mcihm�[l_�gil_�g[nol_

mo\mn[hnc[f�jijof[ncihm�i`�
h_onlijbcfm�[h^�qc^_fs�
m][nn_l_^�`i]c�i`�
gch_l[fct_^�^_\lcm
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/+3+2� ?ofnol_

?ofnol_�i`�2O?H>=?LAJDMF�>HNDK�cm�l_kocl_^�`il�[�^_`chcncp_�^_mcah[ncih�i`�[h�[hcg[f�il�

b_l^�[m�no\_l]ofimcm�jimcncp_+� Eh�?[h[^[�cn�cm�nb_�aif^�mn[h^[l^�n_mn�`il�nb_�^_n_]ncih�i`�2%�>HNDK�

[h^�cm�a_h_l[ffs�l_kocl_^�`il�nb_� ^_jijof[ncih�i`�[�b_l^+�Pb_l_�b[p_�\__h�_r]_jncihm�ch�?[h[^[�

qb_l_�b_l^m�q_l_�^_jijof[n_^�qb_h�cmif[ncih�i`�nb_�ila[hcmg�^c^�hin�i]]ol+�Pbcm�b[m�\__h�nb_�

][m_�qb_h�nb_l_�q[m�[�bcab�lcme�i`�nl[hmgcmmcih�il�p_ls�mnliha�_pc^_h]_�nb[n�nl[hmgcmmcih�^c^�

i]]ol�\on�cmif[ncih�q[m�hin�mo]]_mm`of+

2%�>HNDK�cm�omo[ffs�cmif[n_^�\s�^cl_]n�]ofnol_�i`�[``_]n_^�ncmmo_m)�qcnb�nb_�_r]_jncih�i`�

gcfe)�qbc]b�cm�omo[ffs�cmif[n_^�nblioab�jli]_^ol_m�chpifpcha�[hcg[f�chi]of[ncih+�Pb_�l_pc_q�\s�

?iffchm�[h^�Cl[ha_�jlipc^_m�[�\lc_`�\on�mo]]ch]n�l_pc_q�i`�nb_�gc]li\cifias�i`�nb_�\ipch_�

no\_l]f_�\[]cffom�[h^�cn�qcff�hin�\_�^cm]omm_^�`olnb_l�b_l_�%0&+

Pb_l_�[l_�m_p_l[f�^cm[^p[hn[a_m�i`�]ofnol_�[m�[�^c[ahimnc]�n_]bhifias+�Pb_�m_hmcncpcns�i`�

nb_�n_mn�cm�fiq+�En�g[s�\_�^c``c]ofn�ni�aliq�nb_�ila[hcmg�^o_�ni�]ihn[gch[ncih�i`�nb_�mj_]cg_h�\s�

inb_l�ila[hcmgm+�@_]ihn[gch[ncih�i`�nb_�]fchc][f�g[n_lc[f�cm�nb_l_`il_�l_kocl_^�\on�b[m�[�

^_nlcg_hn[f�_``_]n�ih�nb_�gs]i\[]n_lc[�[m�q_ff+�Pb_�ila[hcmg�l_kocl_m�[�jlifiha_^�j_lci^�i`�

ch]o\[ncih�`il�cmif[ncih�*�oj�ni� ./�q__em+�=�`[clfs�bcab�f_p_f�i`�ehiqf_^a_�[h^�n_]bhc][f�mecff�[l_�

l_kocl_^�[m�c^_hnc`c][ncih�cm�hin�mcgjf_�[h^�l_kocl_m�[�]ig\ch[ncih�i`�n_mnm�ni� c^_hnc`s�bog[h�il�

\ipch_�mnl[chm�[h^�ni�^c``_l_hnc[n_�nb_g�`lig�inb_l�gs]i\[]n_lc[+� Oj_]c[fct_^�`[]cfcnc_m�qcnb�[�

bcab�\ci*m_]olcns�]f_[l[h]_�[l_�[fmi�l_kocl_^+

/+3+3� /G�NDLJH�cggohi^c[ahimnc]�[mm[sm

/G�NDLJH�]_ffof[l�[mm[sm�`il�nb_�^c[ahimcm�i`�\ipch_�no\_l]ofimcm�g_[mol_�nb_�l_[]ncpcns�i`�

P�]_ffm� `lig�2%�>HNDK�ch`_]n_^�][nnf_+�Pqi�^c[ahimnc]�n_mnm�b[p_�\__h�^_m]lc\_^�*�nb_�fsgjbi]sn_
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nl[hm`ilg[ncih�n_mn�%HPP&�[h^�nb_�a[gg[�chn_l`_lih�%EBJ&�n_mn+�Pb_�HPP�g_[mol_m�[hnca_h�

mj_]c`c]�l_mjihm_m�ni�LL@�[hnca_h�\on�b[m�m_p_l[f�^cm[^p[hn[a_m+�%10&�En�n[e_m�0*2�^[sm�ni�

]igjf_n_�[h^�nb_l_`il_)�cm�f_hanbc_l�nb[h�nb_�no\_l]ofch�n_mnm+� En�cm�[�n_]bhc][ffs�^c``c]ofn�n_mn�ni�

j_l`ilg�[h^�l_kocl_m�l[^ci[]ncp_�ho]f_inc^_m+�Pbcm�f[nn_l�l_kocl_g_hn�g_[hm�nb[n�ihfs�[�l_f[ncp_fs�

mg[ff�hog\_l�i`�f[\il[nilc_m�[l_�_kocjj_^�ni�j_l`ilg�nb_�n_mn+

Pb_�EBJ�n_mn�cm�\[m_^�ih�nb_�`[]n�nb[n�[�]sniech_)� chn_l`_lih�a[gg[)�cm�l_f_[m_^�`lig�

m_hmcnct_^�fsgjbi]sn_m�qb_h�nb_s�[l_�_rjim_^�ni�I�>HNDK�[hnca_hm�%\ipch_�LL@&+�Iihi]fih[f�

[hnc\i^c_m�ni�a[gg[�chn_l`_lih�q_l_�^_p_fij_^�`il�om_�ch�_htsg_�cggohi[mm[s�`il�\ipch_�

chn_l`_lih�a[gg[�%10&+�Pb_�jli\f_g�i`�]limm*l_[]ncpcns�ni�2%�=NDMF�][h�\_�_fcgch[n_^�\s�

j_l`ilgcha�[�]igj[l[\f_�[mm[s�omcha�[pc[h�LL@+�Pb_�EBJ�n_mn�cm�nb_�`clmn�ch*pcnli�]_ffof[l�[mm[s�

ni�\_�om_^�ch�lionch_�p_n_lch[ls�^c[ahimnc]�n_mncha�%15&+�?_ln[ch�]ih^cncihm�gomn�\_�g_n�ni�

ijncgct_�nb_�n_mn�ch]fo^cha�jli]_^ol_m�`il�]iff_]ncih�[h^�b[h^fcha�i`�\fii^�[h^�nsj_�i`�

[hnc]i[aof[hn�om_^+�Diq_p_l�cn�cm�[�l[jc^)�m_hmcncp_)�mj_]c`c]�[h^�ch_rj_hmcp_�[fn_lh[ncp_�ni�nb_�

HHP+�=�mno^s�\s�J_cff�_n�[f+�^_gihmnl[n_^�[�mcahc`c][hn�hog\_l�i`�[hcg[fm�qbc]b�q_l_�ch�nb_�

_[lfs�mn[a_m�i`�ch`_]ncih)�\on�q_l_�no\_l]ofch�n_mn�h_a[ncp_)�l_[]n_^�ni�nb_�EBJ�n_mn�%/.&+�Pb_s�

]ih]fo^_�nb[n�nbcm�n_mn�g[s�\_�om_`of�`il�_[lfs�^_n_]ncih�i`�2%�>HNDK�ch`_]ncih+

/+3+4� O_lifiac][f�n_mnm

R[lciom�m_lifiac][f�n_]bhcko_m�b[p_�\__h�mno^c_^�`il�nb_�^c[ahimcm�i`�\ipch_�no\_l]ofimcm�

%10&+�Pb_m_�ch]fo^_^�nb_�`iffiqcha+

.+�nb_�\_hnihcn_�`fi]]of[ncih�n_mn

/+� nb_�e[ifch�[aafonch[ncih�n_mn

0+� nb_�ch^cl_]n�`foil_m]_hn�[hnc\i^s�n_mn�%EB=&

2-



1+�nb_�]igjf_g_hn�`cr[ncih�n_mn

2+�nb_�AHEO=�n_mn�`il�^_n_]ncih�i`�[hnc\i^s�ch�m_log

3+�nb_�AHEO=�n_mn�`il�nb_�^_n_]ncih�i`�gs]i\[]n_lc[f�[hnca_h�ch�ncmmo_�%11&

Pb_�`clmn�`iol�n_mnm�f[]e�m_hmcncpcns�[h^�mj_]c`c]cns�%/4)10&+�Pb_�\_hnihcn_�`fi]]of[ncih�[h^�EB�=�

n_mnm�^_n_]n�[hncgs]i\[]n_lc[f�[hnc\i^s�\on�nb_�f_p_f�i`�[hnc\i^s�`fo]no[n_m�g[le_^fs�^chcha�nb_�

]iolm_�i`�nb_�^cm_[m_�%/4&+�?ihm_ko_hnfs�nb_m_�n_mnm�b[p_�hin�\__h�om_`of�`il�m]l__hcha�`il� I �

>HNDK%

Pb_�AHEO=�n_mn�b[m�\__h�mno^c_^�_rn_hmcp_fs�ch�[h�[nn_gjn�ni� `ch^�[�`[mn)�l_fc[\f_)�[h^�

ch_rj_hmcp_�[fn_lh[ncp_�il�[^doh]n�ni�nb_�mech�n_mn+�O_p_l[f�chn_l_mncha�i\m_lp[ncihm�b[p_�_g_la_^�

`lig�nb_m_�mno^c_m+

%�.�&�Pb_l_�cm�_pc^_h]_�ni�moaa_mn�[h�chp_lm_�l_f[ncihmbcj�\_nq__h�]_ffof[l�[h^�bogil[f�

cggoh_�l_mjihm_m�ni�2%�>HNDK�ch�][nnf_�qcnb�h[nol[f�ch`_]ncih�%16)2-&+

%/&�Eh�ih_�mno^s)�[�bcab�m_log�[hnc\i^s�ncnl_�q[m�bcabfs�jimcncp_fs�]ill_f[n_^�qcnb�nb_�

[\cfcns�ni�]ofnol_�2%�>HNDK� `lig�l_mjcl[nils�mq[\m�`lig�nb[n�[hcg[f+�Pbom�bcab�m_log�

[hnc\i^s�ncnl_m�g[s�moaa_mn�ch`_]ncpcns�%1/&+

%0&�Lf[]e_nn�_n�[f+�l_jiln_^�nb[n�nb_�AHEO=�qiof^�\_�[�om_`of�^c[ahimnc]�niif�`il�om_�qcnb�

ch`_]n_^�][nnf_�nb[n�`[cf�ni�l_[]n�ni�nb_�][o^[f� `if^�no\_l]ofch�n_mn�%2.�&+�Pb_s�[fmi�]ih]fo^_^�

nb[n�nb_�fiq�m_hmcncpcns�[h^�mj_]c`c]cns�i`�nbcm�n_mn�jl_]fo^_^�cnm�om_�[m�[�l_jf[]_g_hn�`il�

nb_�no\_l]ofch�n_mn+

%1&�?limm�l_[]ncpcns�\_nq__h�gs]i\[]n_lc[f�[hnca_hm�cm�nb_�g[ch�l_[mih�`il�nb_�fiq�

mj_]c`c]cns�i`�nb_�AHEO=�%/3)10)2.)2/&+�?[nnf_�_rj_lcg_hn[ffs�ch`_]n_^�qcnb�2%�>HNDK�q_l_�

n_mn_^�`il�nb_cl�[hnc\i^s�l_mjihm_�ni�nb_�I+�>HNDK�mj_]c`c]�jlin_ch�IL>4-�%10&+�Pb_

2.



[hnc\i^s�l_mjihm_�\_a[h�ni�ch]l_[m_�[n�.6*/5�q__em�jimn�ch`_]ncih�[h^�p[lc_^�

mcahc`c][hnfs�\_nq__h�ch^cpc^o[f�[hcg[fm+�Po\_l]ofch�n_mncha�i`�ch`_]n_^�[hcg[fm�ch^o]_^�

[�mnliha�[h[gh_mnc]�[hnc\i^s�l_mjihm_�ni�nb_�IL>4-�[hnca_h+�Pbcm�l_mjihm_�b[m�[h�

cgj[]n�ih�nb_�m_hmcncpcns�i`�nbcm�AHEO=+

%2&� O[a_lg[h�AL�=E%�j_l`ilg_^�[h�AHEO=�n_mn�omcha�nb_�=3-�nb_lgimn[\f_�g[]ligif_]of_�

[hnca_h�]igjf_r�i`�I�>HNDK�>?C+�Pbcm�[hnca_h�b[^�\__h�om_^�`il�^c[ahimcm�ch�bog[h�

no\_l]ofimcm�%12&+�En�q[m�`ioh^�ni�_fc]cn�\inb�[�]_ffof[l�[h^�[�bog_l[f�cggoh_�l_mjihm_+

Enm�cggohi^igch[h]_�%[n�f_[mn�ch�bog[hm&�cm�cffomnl[n_^�\s�nb_�`[]n�nb[n�gimn�[hnc*

gs]i\[]n_lc[f�cggohiafi\ofchm�ch�nb_�]_l_\limjch[f� `foc^�i`�j[nc_hnm�qcnb�no\_l]ofiom�

g_hchacncm�[l_�^cl_]n_^�[a[chmn�=3-+�=n�[�]on*i``�p[fo_�i `1--�*�5--�AQ�%_fcm[�ohcnm&�[m�

momj_]n�[h^�;5--�AQ�[m�jimcncp_)�nbcm�m_lifiac][f�n_mn�^_n_]n_^�gil_�jimcncp_�jfom�momj_]n�
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jimcncp_�il�}l_[]nil~�`[lgm+�=�jimcncp_�`[lg�q[m�ih_�qb_l_�2O?H>=?LAJDMF�>HNDK�b[^�\__h�

]ofnol_^+�=�l_[]nil�`[lg�q[m�ih_�qbc]b�b[^�ih_�il�gil_�[hcg[fm�nb[n�q_l_�jimcncp_�ih�[�gc^*�

]_lpc][f�no\_l]ofch�n_mn)�[�]igj[l[ncp_�]_lpc][f�no\_l]ofch�n_mn)�il�alimm�il�bcmnij[nbifiac]�

_r[gch[ncih�`il�no\_l]ofimcm+�=�`[lg�qbc]b�b[^�jimcncp_�[hcg[fm�ih�nb_�][o^[f�`if^�no\_l]ofch
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mech�n_mn�\on�h_a[ncp_�`iffiq*oj�n_mnm�q[m�]ihmc^_l_^�h_a[ncp_+�P_mn�l_mofnm�`lig�nb_�f[mn�n_mn�q_l_�

l_]il^_^�qb_h�[h�[hcg[f�il�[�b_l^�q[m�n_mn_^�gil_�nb[h�ih]_�qcnb�nb_�m[g_�n_mn+

Pb_�^[n[�q_l_�_rnl[]n_^�`lig�nb_�`cf_m�[h^�_hn_l_^�ih�^[n[�_hnls�`ilgm�%=jj_h^cr�=&+

Pb_�^[n[�q_l_�nb_h�_hn_l_^�chni�[�^[n[\[m_�jlial[g�%Ic]limi`n�=]]_mm&�[h^�mo\m_ko_hnfs�

nl[hm`_ll_^�ni�[�a_h_l[f�joljim_�mn[ncmnc][f�j[]e[a_�%On[n[&�omcha�[�^[n[\[m_�g[hcjof[ncih�

jlial[g�%@>IO]ijs&+�Pb_�O[me[n]b_q[h,=f\_ln[�_fe�`cf_m�qbc]b�q_l_�i\n[ch_^�[m�Ajc*Eh`i� `cf_m�

q_l_�nl[hm`_ll_^�^cl_]nfs�ni�On[n[�[h^�nb_h�l_ila[hct_^�ni�\_�ch�nb_�m[g_�`ilg[n�[m�nb_�^[n[�`lig�

nb_�inb_l�ion\l_[em+

@[n[�p[fc^[ncih�q[m�j_l`ilg_^�\s�]b_]echa�nb_�[]]ol[]s�i`�nb_�^[n[�[`n_l�cn�q[m�_hn_l_^�

chni�nb_�^[n[\[m_�[h^�[`n_l�cn�q[m�nl[hm`ilg_^�ni�On[n[�`ilg[n+�Ap_ls�l_]il^�ch�nb_�Llch]_�A^q[l^�

Emf[h^�ion\l_[e�q[m�p[fc^[n_^�`lig�nb_�^[n[�_hnls�`ilgm�[h^�[`n_l�cn�q[m�nl[hm`ilg_^�ni�nb_�On[n[�

`ilg[n+�Pbcm�[mmol_^�nb[n�nb_�^[n[�_hnls�[h^�nl[hm`ilg[ncih�q_l_�[]]ol[n_�qcnbion�_r]_jncih+�Pb_�

l_g[ch^_l�i`�nb_�ion\l_[e�`cf_m�q_l_�p[fc^[n_^�\s�]b_]echa� .-�ni�/-�j_l�]_hn�i`�nb_�l_]il^m�

l[h^igfs�]bim_h�`lig�nb_�_f_]nlihc]� `ilg�%On[n[&�[a[chmn�nb_�ilcach[f�j[j_l�l_]il^m+

0+/+0� D_l^�^[n[�]iff_]n_^

Pb_�j[j_l�^[n[�]iff_]ncih�`ilgm�[h^�nb_�]i^_�fcmn�[h^�]igjon_l�[]lihsg�f_a_h^�`il�nb_�

^[n[�]iff_]n_^�[l_�ch�=jj_h^cr�=�[h^�?�l_mj_]ncp_fs+�P[\f_�R�acp_m�nb_�h[g_�[h^�[�\lc_`�

^_m]lcjncih�`il�_[]b�i`�nb_�b_l^�f_p_f�p[lc[\f_m�ch�nb_�mno^s+�@[n[�q_l_�]iff_]n_^�`il�_p_ls�`[lg�

`il�qbc]b�nb_l_�q_l_�l_]il^m+�Jin�[ff�l_]il^m�q_l_�]igjf_n_�[m�nb_l_�q_l_�gcmmcha�^[n[�ch�nb_�

ion\l_[e�`cf_m+�Sb_l_�p[lc[\f_m�q_l_�nb_�m[g_�ch�nb_�b_l^�[h^�ch^cpc^o[f�[hcg[f�^[n[)�nb_s�q_l_�

^_`ch_^�ihfs�ih]_+

A[]b�KQP>NA=G�b[^�[�ohcko_�hog\_l+�Pb_�B=NIE@)�`[lg�c^_hnc`c][ncih�hog\_l)�q[m
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[�ohcko_�hog\_l�`il�_[]b�`[lg�ch�nb_�mno^s+�Pb_�`[lgm�ch�_[]b�ion\l_[e�q_l_�hog\_l_^�

]ihm_]oncp_fs�qcnb�[�`iol�^cacn�hog\_l�b[pcha�[m�nb_�`clmn�^cacn�nb_�ion\l_[e�hog\_l+

Pb_�LNEJ?ELHA�B=NI�PULA�c^_hnc`c_^�nb_�g[ch�mj_]c_m,\l__^�ch�[�b_l^�\[m_^�ih�

hog\_lm�[h^�jli^o]ncih+�Pb_l_�q[m�ihfs�.� jlch]cjf_�`[lg�nsj_�j_l�`[lg+�Pb_m_�q_l_�hog_lc][ffs�

]i^_^�chni�6�][n_ailc_m�]ihmcmncha�i`�̂ [cls)�\__`)�_fe)�\cmih)� ^__l)�mb__j�il�ai[nm)�jcam)�tii�

[hcg[fm)�[h^�inb_l+�=�b_l^�qcnb�.--�Difmn_chm)�2-�=haom)� [h^�2-�B[ffiq�@__l� b[^�[�jlch]cjf_�

`[lg�nsj_�i`�̂ [cls+�Diq_p_l�c`�nb_m_�Difmn_chm�q_l_�mn__lm�il�Difmn_ch�]limm\l_^m�om_^�`il�\__`�

jli^o]ncih)�nb_�jlch]cjf_�`[lg�nsj_�q[m�\__`+�Pb_m_�mo\nf_nc_m�q_l_�hin�[fq[sm�]f_[l�ch�nb_�

l_]il^m�[h^�i`n_h�nb_�jlch]cjf_�`[lg�nsj_�q[m�^_n_lgch_^�\s�nb_�nl[^cncih[f�om_�i`�nb_�

jl_^igch[hn�mj_]c_m+�Pbcm�p[lc[\f_�q[m�l_]i^_^�ni�3�][n_ailc_m�`il�nb_�mn[ncmnc][f�[h[fsmcm�\s�

]ig\chcha�nb_�f[mn� `iol�][n_ailc_m�chni�nb_�alioj�][ff_^�inb_l+

>NAA@�q[m�om_^�ni�^cmnchaocmb�^c``_l_hn�\l__^m,mj_]c_m�`il�n_mn�l_mofnm�qb_h�nb_l_�q[m�

gil_�nb[h�ih_�[hcg[f�nsj_�ih�[�j[lnc]of[l�`[lg+�Pb_�^[n[\[m_�[ffiq_^�`il�oj�ni�1�^c``_l_hn�\l__^�

n_mn�l_]il^m�j_l�`[lg+�Eh�nb_�_r[gjf_�[\ip_)�nb_l_�]iof^�\_�%c`�nb_s�q_l_�[p[cf[\f_&�n_mn�l_]il^m�

`il�nbl__�aliojm�i`�[hcg[fm�*�^[cls)�\__`)�[h^�]_lpc^m+�Diq_p_l�`il�_[]b�i`�nb_m_�l_]il^m�nb_�

jlch]cjf_�`[lg�nsj_�l_g[ch_^�^[cls+�Pb_�\l__^�][n_ailc_m�q_l_�l_]i^_^�chni�2�][n_ailc_m�[m�

`iffiqm7�^[cls)�\__`)�]_lpc^m�%^__l�[h^�_fe&)�\cmih)�inb_l+

Pb_�EJRAOPEC=PEKJ�?K@A�%mno^s�mn[ln�]i^_�ch�nb_�^[n[�_hnls�`ilgm&�q[m�nb_�l_[mih�

qbs�nb_�chp_mnca[ncih�i`�[�j[lnc]of[l�`[lg�q[m�chcnc[n_^�`lig�nb_�pc_qjichn�i `�nb_�chmj_]nil�ch�

]b[la_�i`�nb_�ion\l_[e+� Eh�nb_�ilcach[f�^[n[�nb_l_�q_l_�6�][n_ailc_m�qbc]b�]ihmcmn_^�i`�nb_�

`iffiqcha7� [�no\_l]ofimcm�momj_]n�[hcg[f�^cm]ip_l_^�[n�mf[oabn_l�chmj_]ncih�il�ih�jimn�giln_g8� [�

b_l^�chp_mnca[n_^�\_][om_�cn�q[m�nb_�b_l^�i`�ilcach�i`�[�no\_l]ofiom�il�l_[]nil�[hcg[f�%nl[]_\[]e&8
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[�b_l^�chp_mnca[n_^�\_][om_�cn�l_]_cp_^�[hcg[fm�`lig�[h�ch`_]n_^�il�l_[]nil�b_l^�%nl[]_ion&8�[�b_l^�

nb[n�b[^�j[mnol_�]ihn[]n�qcnb�[h�ch`_]n_^�il�l_[]nil�b_l^8�[�b_l^�nb[n�b[^�`_h]_�fch_�]ihn[]n�qcnb�

[h�ch`_]n_^�il�[�l_[]nil�b_l^8�[�b_l^�n_mn_^�\_][om_�cn�q[m�ch�[�j_lcg_n_l�tih_�[lioh^�[h�ch`_]n_^�

il�[�l_[]nil�`[lg8�[�b_l^�n_mn_^�[m�j[ln�i`�[h�[l_[�n_mn�inb_l�nb[h�j_lcg_n_l�n_mncha8�[h^)�[�b_l^�

n_mn_^�`il�inb_l�l_[mihm�mo]b�[m�[n�nb_�iqh_lÅm�l_ko_mn+�Pb_�`[lg�qbc]b�chcnc[n_^�nb_�chp_mnca[ncih�

chni�[hinb_l�`[lg�q[m�][ff_^�nb_�NABANAJ?A�B=NI�%miol]_�b_l^�`il�nb_�mno^s�mn[ln�]i^_�ih�

nb_�^[n[�]iff_]ncih�`ilgm&+

Pb_�DAN@�AJ@�?K@A�%mno^s�_h^�]i^_�ih�nb_�^[n[�_hnls�`ilgm&�q[m�nb_�mn[nom�i`�nb_�

b_l^�[n�nb_�_h^�i`�nb_�b_l^�chp_mnca[ncih�Pbcm�q[m�]i^_^�chni�`iol�aliojm+�J_a[ncp_�b_l^m�q_l_�

nbim_�qbc]b)�l_a[l^f_mm�i`�nb_cl�n_mncha�bcmnils)�q_l_�hin�2%�>HNDK�]ofnol_�jimcncp_+�B[lgm�qbc]b�

hi�fiha_l�b[^�[hcg[fm�q_l_�]i^_^�[m�b[pcha�mif^�il�mf[oabn_l_^�[ff�nb_cl�mni]e+�B[lgm�nb[n�q_l_�

]ofnol_�jimcncp_�il�^__g_^�ni�\_�_rnl_g_fs�bcab�lcme�q_l_�^_jijof[n_^+�Oig_�`[lgm�q_l_�hin�

n_mn_^�\_][om_�nb_�lcme�i`�ch`_]ncih�q[m�]ihmc^_l_^�nii�mfcabn+�Pb_m_�q_l_�]i^_^�qcnb�[�b_l^�_h^�

]i^_�i`�}inb_l~+�=h�_r[gjf_�i`�[�`[lg�ch�nbcm�][n_ails�qiof^�\_�[�p_ls�f[la_�`__^fin�qb_l_�

[hcg[fm�q_l_�mbcjj_^�^cl_]nfs�ni�mf[oabn_l�[h^�nbom�q_l_�]ihmc^_l_^�p_ls�fiq�lcme+

DAN@�?H=OOEBE?=PEKJ�%`[lg�]f[mmc`c][ncih�]i^_�ih�nb_�^[n[�]iff_]ncih�`ilg&�q[m�nb_�

mn[nom�i`�nb_�`[lg�[n�nb_�_h^�i`�nb_�mno^s�\[m_^�ih�nb_�l_mofnm�i`�n_mncha+�En�q[m�]i^_^�chni�1�

aliojm+�J_a[ncp_�b_l^m�q_l_�n_mn_^�[h^�[ff�[hcg[fm�q_l_�_cnb_l�h_a[ncp_�ni�[ff�n_mnm�il�c`�jimcncp_�

ni�[�][o^[f� `if^�no\_l]ofch�mech�n_mn�q_l_�mo\m_ko_hnfs�h_a[ncp_�ih�[ff�`iffiq*oj�n_mnm+�N_[]nil�

g_[hn�nb[n�nb_�`[lg�b[^�[hcg[fm�qbc]b�q_l_�jimcncp_�ni�n_mnm�inb_l�nb[h�nb_�][o^[f� `if^�n_mn+�

Limcncp_�q[m�om_^�`il�`[lgm�qb_l_�2%�>HNDK�q[m�]ofnol_^+�E`�hi�[hcg[fm�q_l_�n_mn_^�nb_� `[lg�q[m�

]i^_^�[m�mo]b�[h^�nb_�mn[nom�i`�nb_�`[lg�]iof^�hin�\_�^_n_lgch_^+
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Pb_�A=NHEAOP�ATLKOQNA�@=PA�q[m�l_f[n_^�ni�nb_�EJRAOPEC=PEKJ�?K@A�[h^�

nb_�NABANAJ?A�B=NI+�Pb_�_[lfc_mn�_rjimol_�^[n_�q[m�nb_�_[lfc_mn�jimmc\f_�^[n_�nb[n�nb_�

ch^cpc^o[f�[hcg[fm�ih�[�mj_]c`c]�`[lg�g[s�b[p_�\__h�_rjim_^�ni�[�jin_hnc[ffs�no\_l]ofiom�

[hcg[f%m&�`lig�mig_�l_`_l_h]_�`[lg+� Pb_l_�q[m�hi�_[lfc_mn�_rjimol_�^[n_�`il�`[lgm�qb_l_�nb_�

miol]_�i`�ch`_]ncih�]iof^�hin�\_�^_n_lgch_^+�B[lgm�qbc]b�q_l_�chp_mnca[n_^�\_][om_�nb_s�q_l_�

nl[]_\[]e�`[lgm�qiof^�b[p_�[h�_[lfc_mn�_rjimol_�^[n_�ihfs�c`�nb_�miol]_�[h^�^[n_�i`�jin_hnc[f�

]ihn[]n�qcnb�ch`_]nciom�[hcg[fm�q[m�ehiqh+� Eh�nb_�][m_�i`�m[f_m�i`�[hcg[fm�%nl[]_ion�`[lgm&)�nb_�

_[lfc_mn�_rjimol_�^[n_� q[m�nb_�^[n_�nb[n�nb_�jin_hnc[ffs�ch`_]nciom�[hcg[f%m&�_hn_l_^�nb_�nl[]_ion�

`[lg�`lig�nb_�l_`_l_h]_�`[lg+�A[lfc_mn�_rjimol_�^[n_m�`il�`[lgm�nb[n�]i*j[mnol_^�q_l_�nb_�^[n_m�

qb_h�]i*j[mnolcha�`clmn�mn[ln_^�[`n_l�cn�q[m�ehiqh�nb[n�nb_�l_`_l_h]_�`[lg�b[^�\__h�_rjim_^�ni�

jin_hnc[ffs�ch`_]nciom�[hcg[fm+� Eh�nb_�][m_�i`�̀ _h]_�fch_�]ihn[]n)� nb_�_[lfc_mn�_rjimol_�^[n_�`il�nb_�

`[lg�q[m�nb_�^[n_�nb[n�nb_�l_[]nil,jimcncp_�l_`_l_h]_�`[lg�q[m�`clmn�_rjim_^�ni�jin_hnc[ffs�

ch`_]nciom�[hcg[fm+�E`�nbcm�^[n_�q[m�ohehiqh)�nb_h�nb_�_[lfc_mn�_rjimol_�^[n_�q[m�nb_�^[n_�qb_h�

nb_�l_`_l_h]_�`[lg�q[m�ehiqh�ni�\_�[�l_[]nil�il�[�jimcncp_�`[lg+�B[lgm�chp_mnca[n_^�`il�inb_l�

l_[mihm�q_l_�acp_h�[h�_[lfc_mn�_rjimol_�^[n_�c`�nb_�`[lg�b[^�l_]_cp_^�[hcg[fm�`lig�il�\__h�ch�

]ihn[]n�qcnb�[hcg[fm�nb[n�q_l_�`lig�[�l_[]nil,jimcncp_�`[lg+�Knb_lqcm_�nb_m_�`[lgm�q_l_�hin�

acp_h�[h�_[lfc_mn�_rjimol_�^[n_+

Pb_�H=PAOP�ATLKOQNA�@=PA�q[m�nb_�^[n_�qb_h�]ihn[]n�_h^_^�\_nq__h�jin_hnc[ffs�

ch`_]nciom�[hcg[fm�`lig�[�l_`_l_h]_�`[lg�[h^�[hcg[fm�ch�[hinb_l�`[lg+�Pbcm�^[n_�q[m�hin�[fq[sm�

[p[cf[\f_+� Eh�nl[]_ion�`[lgm�`il�_r[gjf_)� cn�q[m�nb_�^[n_�qb_h�nb_�jol]b[m_^�[hcg[fm�q_l_�

l_gip_^�`lig�nb_�`[lg+�Eh�`[lgm�nb[n�]i*j[mnol_^)�nb_�f[n_mn�_rjimol_�^[n_�q[m�nb_�^[n_�nb[n�]i*�

j[mnolcha�_h^_^+� Eh�`_h]_�fch_�]ihn[]n�mcno[ncihm�cn�q[m�_cnb_l�nb_�^[n_�nb[n�nb_�mn[nom�i`�nb_
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l_`_l_h]_�`[lg�q[m�ehiqh�ni�\_�h_a[ncp_�il�nb_�^_jijof[ncih�^[n_�i`�nb_�l_`_l_h]_�`[lg+

Pb_�H=OP�PAOP�@=PA�q[m�nb_�^[n_�qb_h�nb_�mn[nom�i `�nb_�b_l^�q[m�f[mn�[mm_mm_^+� En�

g[s�b[p_�\__h�[�b_l^�n_mn)�nb_�jimn�giln_g�^[n_�ih�[h�ch^cpc^o[f�momj_]n�[hcg[f�il�nb_�mf[oabn_l�

chmj_]ncih�i `�[�^_jijof[n_^�b_l^+

DAN@OEVA�%P=KB�ih�nb_�^[n[�]iff_]ncih�`ilgm&�q[m�nb_�mog�i`�[ff�mj_]c_m�[h^�[a_�

aliojm�i`�[hcg[fm)�_r]_jn�jiofnls)�qbc]b�q_l_�e_jn�ih�nb_� jl_gcm_+
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jlijilncihm�i`�̂ [cls�\l__^�l_g[ch_^�pclno[ffs�c^_hnc][f�ni�nb_�jlch]cjf_�`[lg�nsj_�jlijilncih+�>__`�

^_]fch_^�mfcabnfs�[h^�nb_l_�q[m�[�mfcabn�ch]l_[m_�ch�nb_�jlijilncih�i`�]_lpc^�%^__l�jfom�_fe&� ch�nb_�

\l__^�\l_[e^iqh+�Pb_l_�q[m�[�`iol�`if^�ch]l_[m_�ch�nb_�jlijilncih�i`�\cmih)�l_f[ncp_�ni�nb_�

jlch]cjf_�`[lg�nsj_�\l_[e^iqh+�Pb_l_�q[m�[�^_]l_[m_�ch�nb_�jlijilncih�i`�\l__^m�]f[mmc`c_^�[m�

inb_l+

Pb_�nqi�f[la_mn�][n_ailc_m�i`�EJRAOPEC=PEKJ�?K@A�q_l_�j_lcg_n_l�n_mncha�%1-+0"&�

[h^�nl[]_ion�%0.+0"&+�Pb_�inb_l�]ihn[]n�]f[mmc`c][ncihm)�j[mnol_)�`_h]_�fch_)�[h^�nl[]_\[]e�q_l_�

lioabfs�_kocp[f_hn�ni�ih_�[hinb_l�[h^�l[ha_^�`lig�2+2"�ni�5"+

DAN@OEVA�b[^�fcgcn[ncihm�[m�[h�_mncg[n_�i`�nb_�hog\_l�i`�[hcg[fm�[n�lcme+�Bil�_r[gjf_)�

c`�nb_l_�q_l_�gofncjf_�\l__^m�%`il�_r[gjf_�\__`�[h^�ch`_]n_^�\cmih&�\on�nb_s�q_l_�kocn_�m_j[l[n_)�

nb_�nin[f�[hcg[fm�ih�nb_�`[lg�qiof^�b[p_�ch]fo^_^�\inb�mj_]c_m�qb_l_[m�ch�`[]n�nb_l_�g[s�b[p_�

\__h�fcnnf_�lcme�ni�nb_�\__`�[hcg[fm�%`il�_r[gjf_)�ch�nb_�J>�\cmih�ion\l_[e&+

44



0+0+0� Eh^cpc^o[f�[hcg[f�^[n[�*�[ff�b_l^m�chp_mnca[n_^

Pb_l_�q_l_�54�b_l^m�qcnb�4-6-�ch^cpc^o[f�[hcg[f�l_]il^m�ch�nb_m_�^[n[+�Ocrns*`cp_�j_l�

]_hn�i `�nb_�[hcg[fm�qcnb�ch^cpc^o[f�l_]il^m�q_l_�^_jijof[n_^�\_][om_�nb_s�q_l_�ih�jimcncp_�

`[lgm+�Pb_�hog\_l�i`�̂ _jijof[n_^�b_l^m�q[m�20�qbc]b�l_jl_m_hn_^�3."�i`�nb_�b_l^m�qcnb�

ch^cpc^o[f�[hcg[f�l_]il^m�[h^�1+5"�i`�nb_�nin[f�b_l^m�ch�nb_�mno^s+

AJPNU�OP=PQO�ch^c][n_^�nb[n�[hcg[fm�q_l_�jl_^igch[hnfs�jl_m_hn�[n�nb_�\_achhcha�i`�

nb_�chp_mnca[ncih�%41+5"&�[h^�n_mn_^�[n�nb_�`clmn�b_l^�n_mn+�O_p_hn__h�j_l�]_hn�q_l_�hin�n_mn_^� [n�

nb_�`clmn�b_l^�n_mn�jimmc\fs�\_][om_�nb_s�q_l_�hin�]ihmc^_l_^�bcab�lcme�[hcg[fm+

Pb_�g_[h�=CA�i`�[hcg[fm�ch�nb_�ch^cpc^o[f�[hcg[f�^[n[�q[m�0-�gihnbm)�\on�nb_� mn[h^[l^�

^_pc[ncih�q[m�kocn_�bcab�%O@�:�0.�gihnbm&+

Pbcm�jijof[ncih�i`�[hcg[fm�ch�jimcncp_,l_[]nil�b_l^m�q_l_�jl_^igch[hnfs�`_g[f_�%44+."&+�

?_lpc^m�%14+."&�q_l_�nb_�gimn�]iggih�\l__^,mj_]c_m�`iffiq_^�\s�\__`�%05"&�[h^�^[cls�

%..+1"&+
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P[\f_�REE
C_h_l[f�Eh`ilg[ncih�ih�no\_l]ofimcm�ion\l_[em�ch�?[h[^c[h�?[nnf_�[h^�?_lpc^m�\_nq__h� .652*.661

Kon\l_[e LAE�>ipch_ J>�>cmih Mo_\_]�>ipch_ Mo_\_]�?_lpc^� Khn[lci�?_lpc^

On[ln�@[n_�%g,s&� -/,54

Ah^�@[n_�%g,s&� -4,54

Eh^_r�B[lg�Psj_� @[cls

Ehcnc[f�@_n_]ncih� Of[oabn_l

-0,52

.-,52

>cmih

Limn�Iiln_g

-6,53

-3,54

>__`

Of[oabn_l

-/,60

-.,61

Vii

Limn�Iiln_g

-.,6-

'

Afe

Limn�Iiln_g

D?%[&,
Psj_�i`�D_l^

J N L - J N j i J N L - J N L - J N L -

@[cls�D_l^m�

>__`�D_l^m�

Afe�D_l^m�

>cmih�

@__l�D_l^m�

Knb_l�D_l^m

13 - . - * * * * 2- / / / . - - - 3 - . .

..3 . - - / - - - 3. - 5 4 .0 - - - /0 . . -

. - - - 0 / 0 -

* * * * - - . - * * * * - - . - * * * *

3 / / - / - 3 -

. - - / 1 - . - / - - .

Qhehiqh�Psj_ 50 .. - .. 1 - - - /3 - - -

Pin[f�?f[mmc`c_^ .3/ . . - / - . - .62 .0 .- // /6 / 1 - 3/ 0 .. /

Jin�?f[mmc`c_^ 2.%.4+2"& 1%.-+/"& 1-�%00+6"&

Pin[f�D_l^m .31 0 /6. 06 ..5
'�P_mncha�ih�aicha�ch� .662� `il�nl[]_ion�b_l^m
[+�D?�cm�DAN@�?H=OOEBE?=PEKJ7�J_a[ncp_�%J&)�N_[]nil�%N&)�Limcncp_�%L&)�Knb_l�%-&
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P[\f_�REE�]ihn$^
C_h_l[f�Eh`ilg[ncih�ih�no\_l]ofimcm�ion\l_[em�ch�?[h[^c[h�?[nnf_�[h^�?_lpc^m�\_nq__h�.652*.661

Kon\l_[e I[hcni\[�>ipch_ =f\_ln[�>ipch_� =f\,O[me�?_lpc^ >?�?_lpc^

On[ln�@[n_�%g,s&� .-,6-

Ah^�@[n_�%g,s&� .-,6.

Eh^_r�B[lg�Psj_� >__`

Ehcnc[f�@_n_]ncih� Of[oabn_l

.-,52

-1,53

>__`

Of[oabn_l

-4,6-

-3,60

Afe

Limn�Iiln_g

-6,56

-1,6-

@__l

D_l^�P_mn

D?%[&,
Psj_�i`�D_l^

J N L - J N L - J N L K J N L -

@[cls�D_l^m�

>__`�D_l^m�

Afe�D_l^m�

>cmih�

@__l�D_l^m�

Knb_l�D_l^m

3 / - . 5 - - - * * * * 04 - - -

.13 .3 2 .- 5. 0 1 .6 6 - - - 02 - - -

* * * * * * * * 50 04 .3 .4 * * * *

. - - -

2 - . -

/ - - - * * * * .3 1 / - * * * *

Qhehiqh�Psj_ - - - 4 - * * 4 * * * * - - - .

Pin[f�?f[mmc`c_^ .21 .5 2 .5 56 0 1 /3 .-5 1. .5 .4 45 - . .

Jin�?f[mmc`c_^ /3%..)5"& 0�%/+1"& .� ! .%/ "

Pin[f�D_l^m //. ./2 .51 5.

'�P_mncha�ih�aicha�ch� .662� `il�nl[]_ion�b_l^m
[+�D?�cm�DAN@�?H=OOEBE?=PEKJ7�J_a[ncp_�%J&)�N_[]nil�%N&)�Limcncp_�%L&)�Knb_l�%K&

5-



P[\f_�Rg�cffomnl[n_m�nb_�[mmi]c[ncih�\_nq__h�nb_�EJRAOPEC=PEKJ�?K@A�[h^�nb_�

DAN@�?H=OOEBE?=PEKJ�`il�[ff�b_l^m�ch�_[]b�i`�nb_�ion\l_[em+�Pb[n�cm)�nb_�l_[mih�qbs�[h�

chp_mnca[ncih�q[m�chcnc[n_^�ih�[�b_l^�[h^�nb_�`ch[f�mn[nom�i`�nb[n�b_l^+�D_l^m�q_l_�]f[mmc`c_^�ch�nb_�

5�][n_ailc_m�i`�mno^s�mn[ln�]i^_�[m�q_ff�[m�ih_�`il�[h�ohehiqh�mno^s�mn[ln�]i^_�[h^�n[\of[n_^�

[]]il^cha�ni�nb_cl�`ch[f�mn[nom�[m�jimcncp_)�l_[]nil)�h_a[ncp_�[h^�inb_l+�Eh�nb_�jimcncp_�

]f[mmc`c][ncih�nb_l_�q_l_7�00�b_l^m�c^_hnc`c_^�[m�[�l_mofn�i`�nl[]_ion�chp_mnca[ncihm)� .3�b_l^m�

c^_hnc`c_^�[m�[�l_mofn�i`�mf[oabn_l�molp_cff[h]_�il�jimn�giln_g8�/�b_l^m�c^_hnc`c_^� c̀lig�nl[]_\[]e�

chp_mnca[ncihm8�[h^)� .� _[]b�`c*ig�j[mnol_)�`_h]_�fch_�)�j_lcg_n_l�[h^�inb_l�]ihn[]n+�Pb_�f[la_mn�

hog\_l�i`�l_[]nil�b_l^m�%12,5.&�q[m�[fmi� c̀*ig�nb_�nl[]_ion�chp_mnca[ncih�alioj+�Pb_�f[la_mn�

hog\_l�i`�h_a[ncp_�b_l^m�q[m�ch�nb_�j_lcg_n_l�n_mncha�alioj�%052,06/&+

Pb_�ion\l_[e�qcnb�nb_�f[la_mn�jlijilncih�i`�jimcncp_�il�l_[]nil�b_l^m�q[m�nb_�

=f\_ln[,O[me[n]b_q[h�]_lpc^�ion\l_[e�%0/+."&+�Pb_�Mo_\_]�]_lpc^�[h^�nb_�Khn[lci�]_lpc^�q_l_�

nb_�h_rn�bcab_mn�qcnb�[jjlircg[n_fs� .4"�_[]b+�Pb_�LAE�[h^�>?�ion\l_[em�b[^�nb_�mg[ff_mn�

jlijilncih�i`�l_[]nil,jimcncp_�b_l^m�[h^�q_l_�\inb�oh^_l�.+22"+

5.



P[\f_�Rg
N_[mihm�`il�chp_mnca[ncih�i`�b_l^m�ch�no\_l]ofimcm�ion\l_[em�ch�?[h[^c[h�][nnf_�[h^�]_lpc^[_�`lig�.651*.661�ch�
l_f[ncih�ni�nb_cl�`ch[f�mn[nom�%D_l^�?f[mmc`c][ncih&�[n�nb_�_h^�i`�nb_�chp_mnca[ncih

Kon\e� L+A+E+
>ipch_

J+>+
>cmih

MQA+
>ipch_

MQA+
?_lpc^

KJP+
?_lpc^

I=J+
>ipch_

=H>+
>ipch_

=H>+
?_lpc^

>+?+
?_lpc^

Pin[f�%"i`�
][n_ails&

.+�Of[oabn_l�O]l__hcha�il�Limn�Iiln_g�

jimcncp_� .� .� / . 3 . . 0 .3%55+6&
l_[]nil� - - - - - - - - * -
h_a[ncp_� - - . . - - - - * /%..+.&
inb_l� - - - - - - - - * -

/+�Pl[]_\[]e

jimcncp_� - * - * . - . - - /%/+2&
l_[]nil� . * / * . . . - - 3%4+3&
h_a[ncp_� 4 * 11 * - / 4 / . 30%46+5&
inb_l� - * 0 * - . 0 - . 5%.-+.&

0+�Pl[]_ion

jimcncp_� - * 4 0 1 0 / .1 - 00%.-&
l_[]nil� - * . / . 3 - 02 - 12%.0+3&
h_a[ncp_� 2 * 14 /- 3 14 2 34 1 /-.%3-+4&
inb_l� - * .1 - - .2 .6 1 - 2/%.2+4&

1+�L[mnol_�?ihn[]n

jimcncp_� - * - * - - - . - .%/&
l_[]nil� - * / * - 3 - * - 5%.3&
h_a[ncp_� 4 * .. * . .1 0 * . 04%41&
inb_l� - * 1 * - - - * - 1%5&

2+�B_h]_�Hch_�?ihn[]n�

jimcncp_� - - - . - .%.+/&
l_[]nil� - * . * - 2 . * * 4%5+0&
h_a[ncp_� E * 1 * 0 33 - * * 41%55+.&
inb_l� - * - * - / - * * /%/+1&

3+�L_lcg_n_l�%>o``_l�Vih_&�

jimcncp_� -� - . - - - - - - .%/2&
l_[]nil� - - - - - - . - - .%/2&
h_a[ncp_� .1. / 46 5 /1 .1 03 6 4/ 052%65+/&
inb_l� - - . - . - 0 - - 2%.+0&

5/



Kon\e L+A+E+ J+>+ MQA+ MQA+ KJP+ I=J+ =H>+ =H>+ >+?+ Pin[f�%"i`
>ipch_ >cmih >ipch_ ?_lpc^ ?_lpc^ >ipch_ >ipch_ ?_lpc^ ?_lpc^ ][n_ails&

4+�=l_[�P_mncha�

jimcncp_ - - - -
l_[]nil * * - * * - - * * -
h_a[ncp_ * * / * * .- 02 * * 14%.--&
inb_l * * - * * - - * * -

5+�P_mncha� `il�Knb_l�

jimcncp_� -

N_[mihm

- - - - - . .%4+.&
l_[]nil - * - * . - - - - .%4+.&
h_a[ncp_ . * 4 * - . / - - ..%45+4&
inb_l - * - * . - - - - .%4+.&

6+�Qhehiqh�Ehp_mnca[ncih�?i^_�

jimcncp_� *� *� - - - - -
l_[]nil * * 4 * - * - 3 * .0%.2+.&
h_a[ncp_ * * - * /5 * . 0- * 26%35+3&
inb_l * * - * - * . .0 * .1%.3+0&

Pin[f

jimcncp_ . . .- 1 .. 2 1 .5 . 22%1+2&
l_[]nil . - .0 / 0 .5 0 1. - 5.%3+3&
h_a[ncp_ .3/ / .62 /6 3/ .21 56 .-5 45 546%4.+4&
inb_l - - // - / .5 /3 .4 . 53%4&
hi�l_]+ 2. 1 1- /3 0 . ./2%.-+/&

Cl[h^
Pin[f .31 0 /6. 06 ..5 //. ./2 .51 5. .//3
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P[\f_�@?�[h^�P[\f_�T�_r[gch_�nb_�^c``_l_hn�^c[ahimnc]�n_]bhifiac_m�_gjfis_^�ch�nb_�

ion\l_[em+�Pb_�nin[f�n_mnm�j_l`ilg_^�`il�_[]b�n_mn�l_jl_m_hn_^�nb_�nin[f�hog\_l�i`�ncg_m�nb[n�n_mn�

q[m�_gjfis_^�ch�_[]b�ion\l_[e+�Pb_�j_l]_hn�i`�b_l^m�qcnb�[�jimcncp_�il�momj_]n�[hcg[f�ch�_[]b�

n_mn�q[m�[h�_mncg[n_�i`�nb_�j_l]_hn�i`�[ff�nb_�b_l^m�ch�nb_�ion\l_[e�nb[n�q_l_�n_mn_^�qcnb�nb[n�

n_]bhifias�[h^�b[^�jimcncp_�il�momj_]n�[hcg[fm�ih�nb[n�n_mn+�En�^i_m�hin�g_[h�nb[n�_p_ls�b_l^�ch�

nb_�chp_mnca[ncih�q[m�mo\gcnn_^�ni�nb_�n_mn+�Pb_�hog\_l�i`�b_l^m�l_jl_m_hn_^�nb_�nin[f�hog\_l�i`�

b_l^m�qbc]b�b[^�[n�f_[mn�ih_�[hcg[f�ch�[�momj_]n�il�jimcncp_�][n_ails�ch�nb_�j[lnc]of[l�n_mn�\_cha�

]ihmc^_l_^+�=a[ch)� cn�^i_m�hin�g_[h�nb[n�[ff�b_l^m�ch�nb_�chp_mnca[ncih�q_l_�n_mn_^�qcnb�nbcm�

n_]bhifias+

Oomj_]n�[h^�jimcncp_�l_[]ncihm�q_l_�alioj_^�`il�m_p_l[f�l_[mihm+�Pb_�`clmn�q[m�^o_�ni�nb_�

p[lc[ncih�ch�l_]il^cha�il�l_jilncha�i`�mig_�n_mnm+�Bil�_r[gjf_)�mig_�chmj_]nilm�l_]il^_^�][o^[f�

`if^�l_[]ncihm�[m��momj_]n�)�inb_lm�[m��jimcncp_�)�[h^�mncff�inb_lm�[m��l_[]nilm�+�Dcmnifias�l_jilnm�

g[s�b[p_�l_]il^_^� l_mofnm�[m��gs]i\[]n_lcimcm�)��momj_]n�gs]i\[]n_lcimcm�)�il��al[hofig[�+�=ff�

nb_m_�^_mcah[ncihm�q_l_�momj_]n�`il�il�moaa_mncp_�i`�no\_l]ofimcm+

Pb_�gimn�`l_ko_hnfs�_gjfis_^�n_mn�q[m�nb_�][o^[f�`if^�no\_l]ofch�n_mn�%/45.1)�3/+."&+�=m�

[�alioj)�mech�n_mnm�[]]iohn_^�`il�54"�i`�nb_�nin[f�n_mnm�[jjfc_^�^olcha�nb_�ion\l_[em+�Pb_�f[la_�

hog\_l�i`�jimn�giln_gm�][h�\_�_rjf[ch_^�\s�nb_�`[]n�nb[n�ch�g[hs�][m_m)� `[lgm�nb[n�q_l_�

^_jijof[n_^�b[^�jimn�giln_gm�j_l`ilg_^�ih�_p_ls�[hcg[f�mf[oabn_l_^+
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P[\f_�@?
N_mofnm�i`�mech�n_mncha�`il�no\_l]ofimcm�ch�?[h[^c[h�][nnf_�[h^�]_lpc^�b_l^m�chpifp_^�ch�
no\_l]ofimcm�ion\l_[em�ch�?[h[^[�\_nq__h�.652*.661

Kon\l_[e Pin[f
P_mnm

% D_l^m&

 �Oomj�il�
Lim�D_l^m

%"&

Pin[f�
P_mnm�

% �D_l^m&

 �Oomj�il�
Lim�D_l^m�

%"&

Pin[f�
P_mnm�

% �D_l^m&

 �Oomj�il�
Lim�b_l^m�

%"&

?[o^[f�`if^ Ic^*]_lpc][f ?igj[l[ncp_�?_lpc][f

L+A+E+ 6.05 4 - - 21 .
>ipch_ %.30& %1+0"& %.& %.--"&

J+>+�>cmih .00 . 22 . - -
%0& %00+0"& %.& %.--"&

Mo_\_] 404/ 14 50 . .24 /-
>ipch_ %.6.& %/1+3"& !9" %.--"& %1/& %14+3"&

Mo_\_]+ 4-5 . 035 0 1 /
?_lpc^ %.3& %3+/"& %.-& %0-"& %/& %.--"&

Khn[lci+ //5- 6 .03 0 .5 /
?_lpc^ !-." %.0+/"& %3& %2-"& %1& %2-"&

I[hcni\[ 6-56 /- 534 .3 /31 .-
>ipch_ %.5-& %..+."& %00& %15+2"& %/-& %2-"&

=f\_ln[ 5/32 03 /52 / .1- 5
>ipch_ %64& %04+."& %/& %.--"& %06& %/-+2"&

=f\,O[me .35 .- 243/ 0- 4. 2
?_lpc^ %.-& %.--"& %./0& %/1+1"& %/6& %.4+/"&

>?�?_lpc^ .466 . 41. 0 /4 .
%40& %.+1"& %1& %42+-"& %1& %/2"&

/6)5.1 .0/ 5/64 26 402 16
Pin[fm %5-.& %.3+2"& %.5-& %0/+5"& %.1.& %01+5"&
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P[\f_�T
N_mofnm�i `�alimm�j[nbifias)�bcmnij[nbifias�[h^�]ofnol_�n_mncha�`il�no\_l]ofimcm�ch�?[h[^c[h�][nnf_�
[h^�]_lpc^�b_l^m�chpifp_^�ch�no\_l]ofimcm�ion\l_[em�ch�?[h[^[�\_nq__h�.652*.661

Kon\l_[e Pin[f�
P_mnm�

% �D_l^m&

 �Oomj�il�
Lim�D_l^m�

%"&

Pin[f�
P_mnm�

% �D_l^m&

 �Oomj�il�Lim�
D_l^m�
%"&

Pin[f�
P_mnm�

% �D_l^m&

 �Oomj�il�
Lim�D_l^m

%"&

Climm�j[nbifias Dcmnij[nbifias ?ofnol_

L+A+E+ ... / 0 / 0 .
>ipch_ %/& %.--"& %/& %.--"& %.& %.--"&

J+>+ 22 . 1 . 1 .
>cmih %0& %00+0"& %.& %.--"& %.& %.--"&

Mo_\_] 305 .- /. 6 /- .-
>ipch_ %.0& %43+6"& %.-& %6-"& %.-& %.--"&

Mo_\_]+ 0-. 1 .14 1 30 0
?_lpc^ %0-& %.0+0"& %/0& %.4"& %/.& %.1"&

Khn[lci+ 2/3 ./ 2/ 3 40 4'
?_lpc^ %/2& %15"& %.1& %10"& %.3& %11"&

I[hcni\[ 513 .- .13 .- .-6 2'
>ipch_ %1-& %/2"& %01& %/6"& %0.& %.3"&

=f\_ln[ 345 0 6 1 6 1
>ipch_ %4& %1/+5"& %1& %.--"& %1& %.--"&

=f\,O[me
?_lpc^

/-6/
%2/&

15
%6/+0"&

0/3
%4.&

'' '' ""

>? 1/. . ./ . /6 .
?_lpc^ %3& %.3+4"& %.& %� .--"& %2& %/-"&

2335 6. 4/. 04 0.- 03
Pin[fm %.45& %2.+."& %.3-& %/0+."& %56& %1-+1"&

'�=�b_l^�q[m�^_jijof[n_^�qbc]b�q[m�hin�]ofnol_�jimcncp_�\on�q[m�]ihmc^_l_^�p_ls�bcab�lcme+�
''�@[n[�`lig�Ajc*ch`i� `cf_m�ch]igjf_n_

53



0+0+1� Eh^cpc^o[f�[hcg[f�^[n[�*�l_[]nil,jimcncp_�b_l^m

P[\f_�TE�[h^�P[\f_�TQ�jl_m_hn�nb_�l_mofnm�i `�n_mnm�ih�ch^cpc^o[f�[hcg[fm�ch�nb_�mno^s+�

Khfs�[hcg[fm�ch�jimcncp_�il�l_[]nil�b_l^m�q_l_�ch]fo^_^�ch�nb_m_�^[n[�[h^�hin�[ff�[hcg[fm�q_l_�

n_mn_^�qcnb�[ff�n_]bhifiac_m+�=fmi)�cn�][hhin�\_�[mmog_^�nb[n�nb_�jijof[ncih�n_mn_^�\s�ih_�

n_]bhifias�cm�nb_�m[g_�jijof[ncih�n_mn_^�qcnb�[hinb_l�n_]bhifias�[]limm�[�\l__^�il�mj_]c_m+�Pb[n�

cm)�nb_�^[cls�[hcg[fm�mo\d_]n_^�ni�[�][o^[f�`if^�n_mn�[l_�hin�h_]_mm[lcfs�nb_�m[g_�ih_m�ch�nb_�alimm�

j[nbifias�l_mofnm+

Pb_�l_mofnm�i`�nb_�][o^[f�`if^�n_mncha�ch^c][n_^�[�]ihmc^_l[\f_�^c``_l_h]_�ch�nb_�jlijilncih�

jimcncp_�\_nq__h�^[cls�%-+.�&�[h^�\__`�%-+-1&+�=�]bc�mko[l_�n_mn�ch^c][n_^�nb[n�nb_l_�q[m�[�

mn[ncmnc][ffs�mcahc`c][hn�^c``_l_h]_�\_nq__h�nb_�nqi�aliojm�%]bcY)�:� 10+48�j:-+---&+

Pb_l_�q[m�[�`[clfs�]ihmcmn_hn�jlijilncih�jimcncp_�ih�nb_�gc^*]_lpc][f�\_nq__h�nb_�^[cls�

%-+.1&�[h^�\__`�%-+.2&+�Pb_�jlijilncih�jimcncp_�ch�nb_�]_lpc^�alioj�q[m�fiq_l�%+-6&�[h^�nb_l_�

q_l_�gil_�[hcg[fm�n_mn_^+�Pb_l_�q[m�[�mn[ncmnc][ffs�mcahc`c][hn�^c``_l_h]_�\_nq__h�nb_m_�

\l__^,mj_]c_m�%]bc*)�:�/-+18�j:-+--&+�Pb_�\ipch_�aliojm�b[^�mcahc`c][hnfs�gil_�

jimcncp_,momjc]ciom�l_[]nilm�nb[h�nb_�]_lpc^�alioj�%j:-+--&�\on�nb_l_�q[m�hi�mcahc`c][hn�

^c``_l_h]_�\_nq__h�nb_�^[cls�[h^�nb_�\__`�aliojm�%j:-+43&+

Pb_�jlijilncih�jimcncp_�`il�nb_�]igj[l[ncp_�]_lpc][f�n_mn�q[m�p_ls�bcab�l[hacha�`lig�-+01�

%^[cls&� ni� .� %\cmih&+�Pb_l_�q[m�[�mn[ncmnc][ffs�mcahc`c][hn�^c``_l_h]_�\_nq__h�nb_�^[cls)�\__`�[h^�

]_lpc^�aliojm�%]bcY�)�u�4+58�j:�+-/&+�Pb_�^[cls�alioj�b[^�[�mcahc`c][hnfs�mg[ff_l�jlijilncih�

jimcncp_�nb[h�nb_�\__`�[h^�]_lpc^m�%j:-+-..&�\on�nb_l_�q[m�hi�^c``_l_h]_�\_nq__h�nb_�\__`�[h^�nb_�

]_lpc^m�%j:-+/1&

Pb_�p[lc[ncih�ch�jlijilncih�jimcncp_�ch�nb_�alimm�j[nbifias�_r[gch[ncihm�q[m�g[le_^+
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Pb_�bcab_mn�jlijilncih�q[m�ch�nb_�\cmih�alioj�%-+12&�[h^�nb_�fiq_mn�jlijilncihm�q_l_�ch�nb_�

\ipch_�aliojm�%^[cls�-+-3�[h^�\__`�-+.-&+�Pb_l_�q[m�[�mn[ncmnc][ffs�mcahc`c][hn�^c``_l_h]_�\_nq__h�

nb_�^[cls)�\__`�[h^�]_lpc^�aliojm�%]bcY�d�} �10+68�j:-+---&+�Pb_�\ipch_�alioj�q[m�mcahc`c][hnfs�

f_mm�nb[h�nb_�]_lpc^�alioj�%j:-+--&�[h^�nb_�^[cls�q_l_�mcahc`c][hnfs�fiq_l�nb[h�nb_�\__`�alioj�

%j:-+-..&

Pb_l_�q[m�]ihmc^_l[\f_�mcgcf[lcns�ch�nb_�jlijilncih�jimcncp_�\_nq__h�\l__^m�ch�nb_�

bcmnifias�l_mofnm+�Pb_l_�q[m�hi�mn[ncmnc][ffs�mcahc`c][hn�^c``_l_h]_�\_nq__h�nb_�\__`�[h^�]_lpc^�

aliojm�%]bcY� )�:� .+08�j�:�-+/3&+

Pb_�p[lc[ncih�ch�jlijilncih�jimcncp_�`il�]ofnol_�q[m�mfcabn� _r]_jn�`il�nb_�\cmih�alioj�

%-+31&+�Pb_l_�q[m�hi�mn[ncmnc][ffs�mcahc`c][hn�^c``_l_h]_�\_nq__h�nb_�\__`�[h^�]_lpc^�aliojm�%]bcY)�

:�-+-.018�j�:�-+6&+
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P[\f_�TE
N_mofnm�i`�mech�n_mncha�`il�no\_l]ofimcm�ch�N_[]nil,Limcncp_�b_l^m�chpifp_^�ch�no\_l]ofimcm�
ion\l_[em�ch�?[h[^[�\_nq__h�.652*.661

>l__^,Oj_]c_m ?[o^[f�Bif^ Ic^*?_lpc][f ?igj[l[ncp_
?_lpc][f

@[cls
 �jimcncp_,momjc]ciom 4/ 16 /6
 �n_mn_^ 4-6 016 53
Llijilncih�jim,momj -+.-} -+.1} -+01}

>__`
 �jimcncp_,momjc]ciom 32 .04 44
 �n_mn_^ .50/ 60. .32
Llijilncih�jim,momj -+-1� -+.2} -+14�

?_lpc^
 �jimcncp_,momjc]ciom . /-1 2.
 �n_mn_^ 0 /.2- 61
Llijilncih�jim,momj -+00�$ -+-6� -+21�

>cmih
 �jimcncp_,momjc]ciom 4 - /
 �n_mn_^ 04 . /
Llijilncih�jim,momj -+.6�$ -�$ .+-�$

Knb_l
 �jimcncp_,momjc]ciom - 2 .
 �n_mn_^ .4 10 /
Llijilncih�jim,momj -�$ -+./�$ -+2-�$
\l__^m,mj_]c_m�qcnb�^c``_l_hn�moj_lm]lcjnm�b[^�mcahc`c][hnfs�^c``_l_hn�jlijilncihm�

jimcncp_,momjc]ciom�
>l__^�_``_]n�hin�n_mn_^�mn[ncmnc][ffs
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P[\f_�TEE
N_mofnm�i `�alimm�j[nbifias)�bcmnij[nbifias�[h^�]ofnol_�n_mncha�ch�N_[]nil,Limcncp_�b_l^m�chpifp_^�
ch�no\_l]ofimcm�ion\l_[em�ch�?[h[^[�\_nq__h�.652*.661

>l__^ Climm�L[nbifias Dcmnij[nbifias ?ofnol_

@[cls
 �jimcncp_,momjc]ciom /- 5 3
 �n_mn_^ 0/- /6 0.
Llijilncih�jim,momj -+-3} -+/5�$ -+.6�$

>__`
 �jimcncp_,momjc]ciom .05 1/ 02
 �n_mn_^ .115 ./5 .//
Llijilncih�jim,momj -+.-� -+00} -+/6}

?_lpc^
 �jimcncp_,momjc]ciom /56 21 15
 �n_mn_^ .466 /-- .4.
Llijilncih�jim,momj -+.3$ -+/4} -+/5}

>cmih
 �jimcncp_,momjc]ciom /1 5 /0
 �n_mn_^ 20 .5 03
Llijilncih�jim,momj -+12�$ -+11�$ -+31�$

Knb_l
 �jimcncp_,momjc]ciom 0- .3 6
 �n_mn_^ .0. 12 15
Llijilncih�jim,momj -+/0�$ -+03�$ -+.6�$
\l__^m,mj_]c_m�qcnb�^c``_l_hn�moj_lm]lcjnm�b[^�mcahc`c][hnfs�^c``_l_hn�jlijilncihm�

jimcncp_,momjc]ciom
>l__^�_``_]n�hin�n_mn_^�mn[ncmnc][ffs
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0+1� @cm]ommcih

Pb_l_�q_l_�m_p_l[f�^c``c]ofnc_m�_h]iohn_l_^�qcnb�nb_�^[n[�]iff_]ncih�jli]_mm+�Pb_�`cf_m�

q_l_�ch�^c``_l_hn�l_acihm�[h^�qcnbch�mig_�l_acihm�nb_s�q_l_�ch�^c``_l_hn�^cmnlc]n�i``c]_m+�Pbcm)�

jfom�nb_�`[]n�nb[n�nb_�moj_lpcmilm�i`n_h�^c^�hin�q[hn�`cf_m�ni�f_[p_�nb_cl�i``c]_m�g_[hn�nb[n�j_lmih[f�

pcmcnm�q_l_�h_]_mm[ls+�Bcf_m�q_l_�jbini]ijc_^�[h^�nb_�^[n[�q_l_�nb_h�_rnl[]n_^�[n�[�f[n_l�ncg_+�En�

q[m�cgjimmc\f_�ni�^i�^[n[�_rnl[]ncih�^cl_]nfs�`lig�nb_�ilcach[f�`cf_m�[m�nb_l_�q[m�]ihmc^_l[\f_�

l_[^cha)�chn_ljl_ncha�[h^�]iff[ncha�ni�\_�^ih_+�Sb_l_�`cf_m�q_l_�e_jn�nia_nb_l�ch�[h�ila[hct_^�

`[mbcih)�nb_�jli]_mm�q[m�go]b�mcgjf_l+�Bil�_r[gjf_�ch�nb_�I[hcni\[�ion\l_[e)�nb_�`cf_m�b[^�

[fl_[^s�\__h�hog\_l_^)�]ifiol�]i^_^�\[m_^�ih�`[lg�n_mncha�bcmnils)�[h^�q_l_�e_jn�ch�ih_�

fi][ncih�nia_nb_l+�=fnbioab�nbcm�ion\l_[e�b[^�[�f[la_�hog\_l�i` �̀ [lgm�[h^�ch^cpc^o[f�[hcg[f�

l_]il^m�ni�\_�]iff_]n_^)� cn�q[m�jli\[\fs�nb_�_[mc_mn�ih_�`lig�qbc]b�ni�_rnl[]n�^[n[+�Pb_�>lcncmb�

?ifog\c[�]_lpc^�ion\l_[e�q[m�ila[hct_^�ch�go]b�nb_�m[g_�g[hh_l�\on�nb_l_�q_l_�`_q_l�`[lgm�ch�

nin[f�[h^�ihfs�.� jimcncp_,l_[]nil�`[lg+�Ap_ls�_``iln�q[m�g[^_�ni�]igjf_n_�nb_�^[n[�m_n+� Eh�mjcn_�i`�

nbcm�nb_l_�q_l_�^[n[�qbc]b�_rcmn_^�\on�qbc]b�]iof^�hin�\_�]iff_]n_^�`il�p[lciom�l_[mihm+�Bil�

_r[gjf_)�ch�nb_�Mo_\_]�ion\l_[e�nb_�[hcg[fm�q_l_�mcgjfs�f[\_ff_^�[m�\ipch_�[h^�nbom�cn�q[m�hin�

jimmc\f_�ni�^_n_lgch_�c`�nb_s�q_l_�\__`�il�^[cls+�P[\f_�RE�ch^c][n_m�nb_�ion\l_[em�qcnb�nb_�gimn�

gcmmcha�^[n[�ch�n_lgm�i`�b_l^�]f[mmc`c][ncih�[m�cn�l_f[n_^�ni�jlch]cjf_�`[lg�nsj_+�Eh�nb_�Khn[lci�

]_lpc^�[h^�Mo_\_]�\ipch_�ion\l_[em)�01"�[h^�.4+2")�l_mj_]ncp_fs)�i`�nb_�`[lgm�q_l_�hin�

]f[mmc`c_^�[]]il^cha�ni�`[lg�nsj_�[h^�`ch[f�b_l^�]f[mmc`c][ncih+� En�cm�hin�jimmc\f_�ni�^_n_lgch_�[ff�

nb_�\c[m_m�[mmi]c[n_^�qcnb�nb_m_�[h^�inb_l�gcmmcha�^[n[+�?_ln[chfs)�l_]il^m�`il�jimcncp_�[h^�

l_[]nil�b_l^m�q_l_�gil_�fce_fs�ni�b[p_�]igjf_n_�^[n[�nb[h�h_a[ncp_�b_l^m+�En�cm�oh`ilnoh[n_�nb[n�cn�

q[m�mi�ncg_�]ihmogcha�ni�l_nlc_p_�nb_�^[n[�[m�nbcm�cgjfc_m�nb[n�inb_l�l_nlimj_]ncp_�mno^c_m�g[s
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hin�\_�^ih_�mcgjfs�\_][om_�nb_�l_miol]_m�ni�j_l`ilg�nb_g�[l_�hin�[p[cf[\f_+�Eh�nbcm�q[s)�nb_�

om_`of�ch`ilg[ncih�qbc]b�_g_la_m�`lig�[h�ion\l_[e�[h^�nb_�`iffiq*oj�chp_mnca[ncih�cm�fimn+

Pb_�l_mofnm�ch^c][n_^�nb[n�nb_�l_f[ncp_�cgjiln[h]_�i`�no\_l]ofimcm�q[m�al_[n_l�ch�]_lpc^m�

[h^�\cmih�nb[h�ch�][nnf_�^olcha�nb_�j_lci^�.652*.661�ch�?[h[^[+�Pb_�`ch^cham�qbc]b�mojjiln_^�

nbcm�pc_q�q_l_�[m�`iffiqm+

.+�Pb_l_�q_l_�`iol�jlcg[lcfs�\ipch_�[h^�`iol�jlcg[lcfs�]_lpc^�ion\l_[em�^olcha�

nbcm�ncg_�j_lci^�ch�mjcn_�i`�nb_�`[]n�nb[n�nb_�hog\_l�i`�\ipch_�b_l^m�ch�?[h[^[�q[m�

`[l�al_[n_l�nb[h�]_lpc^�b_l^m+�@[cls�[h^�\__`�b_l^m�^igch[n_^�%43+5"&�ch�n_lgm�i`�

nb_�hog\_l�i`�b_l^m�chp_mnca[n_^�\on�nbcm�q[m�jli\[\fs�^o_�ni�nb_�`[]n�nb[n�

j_lcg_n_l�n_mncha�q[m�nb_�f_[^cha�l_[mih�`il�chp_mnca[ncha�b_l^m�%1-+0"&�[h^�nb_l_�

q_l_�g[hs�\ipch_�b_l^m�chp_mnca[n_^�^olcha�nb_�]_lpc^�ion\l_[em+

/+�?_lpc^m�q_l_�l_mjihmc\f_�`il�_mn[\fcmbcha�nb_�jimcncp_,l_[]nil�mn[nom�i`�nb_�`[lg�

ch�mig_�][m_m�_p_h�c`�nb_�jlch]cjf_�nsj_�i`�[hcg[f�ih�nb_�`[lg�q[m�\ipch_+�Pb_�

g[hh_l�ch�qbc]b�\l__^�q[m�]bim_h�q[m�mo]b�nb[n�c`�[�jl_^igch[hnfs�\__`�b_l^�

e_jn�]_lpc^m�[h^�nb_�l_[]nilm�il�jimcncp_�[hcg[fm�q_l_�ch�nb_�]_lpc^�jilncih�i`�nb_�

b_l^)�]_lpc^�qiof^�\_�fcmn_^�[m�\l__^+�Pb_l_�q_l_�chmn[h]_m�qb_l_�nbcm�b[jj_h_^�

ch�\__`�b_l^m+�Pb_�jl_^igch[hn�`[lg�nsj_�ch�nb_�^[n[�q[m�\__`�\on�nb_�jlijilncih�

i`�\l__^�fcmn_^�[m�\__`�q[m�mg[ff_l�nb[h�nb_�jlijilncih�i`�̀ [lg�nsj_�fcmn_^�[m�\__`+�

Pb_l_�q[m�[�1�ncg_m�ch]l_[m_�ch�nb_�\cmih�\l__^�][n_ails�l_f[ncp_�ni�nb_�jlch]cjf_�

`[lg�nsj_�[h^�[�^_]l_[m_�ch�nb_�inb_l�][n_ails�ch�\l__^�l_f[ncp_�ni�jlch]cjf_�`[lg�

nsj_+�Pbcm�moaa_mnm�nb[n�\cmih�i`n_h�l_mofn_^�ch�nb_�gcr_^�b_l^m�\_cha�]f[mmc`c_^�[m�

jimcncp_,l_[]nil�b_l^m+
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0+� Eh�nb_�ch^cpc^o[f�[hcg[f�l_]il^m�%^_lcp_^�`lig�jimcncp_,l_[]nil�b_l^m&�nb_�

jl_^igch[hn�\l__^�q[m�]_lpc^�%14+."&�qbc]b�q[m�lioabfs�_ko[f�ni�nb_�hog\_l�i`�

^[cls�%05"&�[h^�\__`�%..+1"&�[hcg[fm�]ig\ch_^+�Pbcm�q[m�hin_qilnbs�[a[ch�

\_][om_�nb_�jlijilncih�i`�]_lpc^�b_l^m�[h^�ch^cpc^o[f�[hcg[fm�ch�?[h[^[�q[m�`[l�

f_mm�nb[h�nb_�hog\_l�i`�\__`�[h^�^[cls�b_l^m�[h^�[hcg[fm+

Eh�nb_�ion\l_[e�chp_mnca[ncihm)�nb_�al_[n_mn�jlijilncih�i`�b_l^m�q_l_�n_mn_^�\_][om_�i`�

jlircgcns�ni�[�jimcncp_�il�l_[]nil�b_l^�%1-+0"&+�Diq_p_l�3-"�%00,22&�i`�nb_�jimcncp_�`[lgm�[h^�

23"�%12,5.&�i`�nb_�l_[]nil�`[lgm�q_l_�^cm]ip_l_^�`lig�nl[]_ion�chp_mnca[ncihm+�?f_[lfs�nl[]_ion�

chp_mnca[ncihm�q_l_�_rnl_g_fs�cgjiln[hn�ch�c^_hnc`scha�jimcncp_�[h^�l_[]nil�b_l^m+�Pb_l_�[l_�

hog_liom�_r[gjf_m�ch�nb_�fcn_l[nol_�i`�nl[hmgcmmcih�i`�no\_l]ofimcm� `lig�ih_�b_l^�ni�[hinb_l�pc[�

m[f_�i`�[hcg[fm�[h^�chnli^o]ncih�chni�[hinb_l�b_l^�%0)1&+�=�mcahc`c][hn�jlijilncih�i`�nb_�l_miol]_m�

chp_mn_^�ch�[h�ion\l_[e�[l_�^cl_]n_^�niq[l^�n_mncha�i`�j_lcg_n_l�b_l^m�%1-"&+�Pb_m_�b_l^m�[l_�nb_�

fiq_mn�lcme�alioj�ch�n_lgm�i`�jin_hnc[f�_rjimol_�[h^�nl[hmgcmmcih+�Pbcm�[fmi�g_[hm�nb[n�nb_l_�q[m�

[�f[la_�chp_mng_hn�ch�n_mncha�\ipch_�b_l^m�ch�]_lpc^�ion\l_[em�[h^�pcm[�p_lm[�\[m_^�ih�j_lcg_n_l�

[mmi]c[ncih+�E`�hi�_r]b[ha_�i`�[hcg[fm�il�^cl_]n�]ihn[]n�i]]oll_^)�nb_�qcm^ig�i`�omcha�l_miol]_m�

ch�nbcm�g[hh_l�cm�ko_mncih[\f_�[h^�nb_�l_nolh�ih�chp_mng_hn�cm�fce_fs�ni�\_�mg[ff+

Ar[gch[ncih�i`�nb_�b_l^�_h^�]i^_�nia_nb_l�qcnb�nb_�b_l^�]f[mmc`c][ncih�l_`f_]n_^�nb_�

^c``_l_h]_�ch�]f[mmc`c][ncih�\_nq__h�[�gil_�nl[^cncih[f�g_nbi^�%nb_�`ilg_l&� [h^�nb[n�_gjfis_^�

`il�nbcm�mno^s�%nb_�f[nn_l&+�Pb_�j_l]_hn�i`�b_l^m�^_jijof[n_^�ch�nb_�b_l^�_h^�]i^_�]f[mmc`c][ncih�

%1+5"&�q[m�[fgimn�c^_hnc][f�ni�nb_�j_l]_hn�jimcncp_�ch�nb_�`[lg�]f[mmc`c][ncih�msmn_g+�Pb_�`[lg�

]f[mmc`c][ncih�msmn_g�ch]fo^_^�[�alioj�n_lg_^�}l_[]nil~�%4+2"�i`�b_l^m&�qbc]b�q[m�]ihmc^_l_^�ni�

ch]fo^_�b_l^m�qbc]b�b[^�\__h�_rjim_^�ni�2%>HNDK�[h^�qbc]b�q_l_�[n�bcab_l�lcme�`il�ch`_]ncih
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[fnbioab�nb_�ila[hcmg�b[^�hin�\__h�]ofnol_^+�Pbom)�[]]il^cha�ni�nb_�bsjinb_mcm�i`�nb_�mno^s�nb_l_�

q_l_�[n�f_[mn�4"�gil_�b_l^m�ch�nb_�mno^s�jijof[ncih�nb[n�q_l_�[n�bcab_l�lcme�i`�\_cha�ch`_]n_^�

qcnb�2%�>HNDK�nb[h�nb_�nl[^cncih[f�]f[mmc`c][ncih�msmn_g�qiof^�b[p_�l_]iahct_^+

En�g[s�\_�[lao_^�nb[n�nb_�]f[mmc`c][ncih�msmn_g�cm�[�g[nn_l�i`�m_g[hnc]m�[h^�nb[n�ch�`[]n�nb_�

jlini]ifm�[h^�jli]_^ol_m�_rcmn�ni�]ihncho_�ni�n_mn�nb_m_�b_l^m�qcnb�l_[]nilm�l_a[l^f_mm�i`�nb_�

]f[mmc`c][ncih�msmn_g+�Pb_l_�[l_�m]_h[lcim�biq_p_l�qb_l_�nb_m_�b_l^m�g[s�hin�\_�mo\d_]n_^�ni�[m�

nbilioab�[�`iffiq*oj�[m�cm�q[ll[hn_^+�Bil�_r[gjf_)�nb_�`iffiqcha�jli]_^ol_m�]iof^�b[p_�\__h�

`iffiq_^�ih�[�nl[]_ion�chp_mnca[ncih�i`�[�`[lg�nb[n�l_]_cp_^�nbl__�[hcg[fm�`lig�[�jimcncp_�`[lg�0-�

^[sm�\_`il_�nb_�miol]_�`[lg�q[m�^_]f[l_^�jin_hnc[ffs�jimcncp_+�Pb_�nbl__�[hcg[fm�qiof^�\_�

mf[oabn_l_^�[h^�_r[gch_^�bcmnifiac][ffs�[h^�\s�]ofnol_�c` �nb_l_�q_l_�alimm�j[nbifiac][f�f_mcihm+�

Pb_�l_mn�i`�nb_�b_l^�qiof^�\_�acp_h�[h�chcnc[f�m]l__hcha�n_mn+�E`�nb_�jimn�giln_g�l_mofnm�q_l_�

h_a[ncp_�[h^�nb_�m]l__hcha�n_mn�q[m�h_a[ncp_)�nb_�b_l^�qiof^�\_�^_]f[l_^�h_a[ncp_�[h^�hin�

mo\d_]n_^�ni�[hinb_l�]igjofmils�m]l__hcha�n_mn�[n�[�f[n_l�^[n_+�Ono^c_m�i`�_rj_lcg_hn[f�[h^�

h[nol[f�ch`_]ncihm�qcnb�2%>HNDK�b[p_�mbiqh�nb[n�nb_�j_lci^�i`�ncg_�\_nq__h�_rjimol_�[h^�

_r]l_ncih�cm�[jjlircg[n_fs�54�^[sm�ch�h[nol[f�ch`_]ncihm�[h^�nb[n�nb_l_�cm�[h�chp_lm_�_rjih_hnc[f�

l_f[ncihmbcj�\_nq__h�nb_�hog\_l�i`�ila[hcmgm�ch�nb_�_rjimol_�[h^�nb_�^_f[s�ni�_r]l_ncih�%2&+� En�cm�

l_jiln_^�nb[n�[hcg[fm�qbc]b�l_[]n�ni�nb_�no\_l]ofch�n_mn�mbiof^�\_�]ihmc^_l_^�jin_hnc[ffs�ch`_]n_^�

[h^�ch`_]nciom�%.&+� En�cm�l_jiln_^�ch�][nnf_�nb[n�cn�n[e_m�`iol�q__em�`lig�_rjimol_�ni�2%>HNDK�ni�

m_hmcnct[ncih�ni�no\_l]ofch�%3&+�Uioha�]_lpc^m�g[s�\_�b_[pcfs�ch`_]n_^�s_n�l_g[ch�h_a[ncp_�ni�[�

no\_l]ofch�n_mn�%4&+� En�cm�jimmc\f_�nb[n�nb_�chnli^o]_^�[hcg[fm�q_l_�l_]_hn�ch`_]ncihm�\on�q_l_�

mb_^^cha�ila[hcmgm�^olcha�mig_�j_lci^�ih�nb_�h_q�`[lg+�Pb_s�qiof^�hin�h_]_mm[lcfs�b[p_�alimm�

pcmc\f_�f_mcihm�\on�qiof^�\_�jin_hnc[ffs�ch`_]nciom+� En�qiof^�n[e_�[n�f_[mn�`iol�q__em�`il�nb_�b_l^
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g[n_m�qbc]b�q_l_�_rjim_^�ni�nb_�ila[hcmg�ni�\_]ig_�no\_l]ofch�n_mn�jimcncp_+�Pb_il_nc][ffs�cn�

qiof^�\_�jimmc\f_�ni�gcmm�[�b_l^�nb[n�q[m�ch�nb_�p_ls�_[lfc_mn�mn[a_m�i`�ch`_]ncih�qcnb�2%>HNDK�[h^�

nb_l_�qiof^�\_�hi�jlini]ifm�ch�jf[]_�ni�l_]b_]e�nb_�mn[nom�i`�nbcm�`[lg�[n�[�f[n_l�^[n_+�=n�nb_�_h^�

mn[a_m�i`�[h�_l[^c][ncih�jlial[g)�[m�cm�nb_�][m_�qcnb�no\_l]ofimcm�ch�?[h[^[)�cn�cm�cgj_l[ncp_�ni�

`_ll_n�ion�_[]b�jimmc\f_�b_l^�nb[n�g[s�\_�ch`_]n_^�[h^�ni�^_mcah�ch^cpc^o[f�`[lg�chp_mnca[ncih�

jf[hm+�Pb_m_�]omnig�g[^_�jf[hm�h__^�hin�\_�_rnl_g_fs�l_miol]_�chn_hmcp_�\on�l[nb_l�\cifiac][ffs�

mioh^�ch�n_lgm�i`�nb_�mcno[ncih�ih�_[]b�`[lg+

P[\f_�RE�jlipc^_m)�[n�[�af[h]_)�nb_�\l_[e^iqh�i`�nb_�`[lg�nsj_m�ch�_[]b�ion\l_[e�[h^�nb_�

hog\_l�i`�b_l^m�nb[n�`[cf�chni�_[]b�i`�nb_�b_l^�]f[mmc`c][ncihm�i`�h_a[ncp_)�l_[]nil)�jimcncp_�[h^�

inb_l+�Bil�_r[gjf_�cn�cm�cgg_^c[n_fs�]f_[l�nb[n�[fnbioab�nb_�ch^_r�`[lg�ch�LAE�q[m�[�^[cls�`[lg)�

nb_�f[la_mn�hog\_l�i`�b_l^m�chp_mnca[n_^�q_l_�\__`�̀ [lgm�%..3,.31&+�Pb_�ih_�l_[]nil�b_l^�q[m�[�

\__`�b_l^+�=�gil_�]igjf_r�_r[gjf_�q[m�nb_�I[hcni\[�\ipch_�ion\l_[e+�?f_[lfs�nb_�jl_^igch[hn�

`[lg�nsj_�cm�\__`�%.44,/.-&+�=ff�2�i`�nb_�jimcncp_�b_l^m�[h^�.3�ion�i`�.5�i`�nb_�l_[]nil�`[lgm�q_l_�

\__`�b_l^m+

Pb_�Khn[lci�ion\l_[e�q[m�nb_�ihfs�ion\l_[e�ch�qbc]b�nb_l_�q_l_�\inb�jimcncp_�]_lpc^�[h^�

\ipch_�`[lgm+�Pb_�_r[]n�g_]b[hcmg�i`�ch`_]ncih�i`�nb_�\ipch_�b_l^�q[m�hin�^_n_lgch_^�\on�nb_�

iqh_l�i`�nb_�\__`�b_l^�q[m�nb_�b_l^mg[h�`il�nqi�jimcncp_�]_lpc^�b_l^m+�Pbcm�`[lg�^c^�l_]_cp_�

\ipch_�[hcg[fm� `lig�ih_�i`�nb_m_�b_l^m�\on�qb_h�^_jijof[n_^�[ff�q_l_�h_a[ncp_�ih�bcmnifias�[h^�

jimn�giln_g+�Pqi�s_[lm�f[n_l�qb_h�nb_�iqh_l�i`�nb_�\ipch_�b_l^�l_ko_mn_^�l_n_mncha�i`�bcm�\__`�

][nnf_)�nb_s�q_l_�`ioh^�ni�\_�jimcncp_�[h^�q_l_�^_jijof[n_^+� En�q[m�cgjimmc\f_�ni�^_n_lgch_�nb_�

miol]_�i`�ch`_]ncih�ih�nb_�\__`�̀ [lg�\on�cn�q[m�jimnof[n_^�nb[n�nb_�ch`_]ncih�q[m�^o_�ni�nb_�

iqh_lÅm�[mmi]c[ncih�qcnb�nb_�jimcncp_�]_lpc^�b_l^m�[h^�nb[n�b_�[]n_^�[m�[�g_]b[hc][f�p_]nil�il
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nb[n� mig_biq�l_mc^o[f�ch`_]ncih�l_g[ch_^�ih�bcm�`[lg�%_hpclihg_hn[f�]ihn[gch[ncih�j_lb[jm&�

`lig�nb_�jl_pciomfs�^_jijof[n_^�%[h^�[mmog_^�h_a[ncp_&�][nnf_�l_]_cp_^�`lig�nb_�]_lpc^�`[lg+�

Pl[hmgcmmcih�`lig�][nnf_�ni�^__l�pc[�[�g_]b[hc][f�p_]nil�%[�q[n_l�nlioab&�q[m�chp_mnca[n_^�ch�[h�

ion\l_[e�i`�no\_l]ofimcm�ch�^__l�ch�=omnl[fc[�\on�[�^cl_]n�]ihh_]ncih�q[m�h_p_l�_mn[\fcmb_^�%5&+�

Pl[hmgcmmcih�i`�no\_l]ofimcm�pc[�[�]ihn[gch[n_^�_hpclihg_hn�cm�hin�]ihmc^_l_^�mcahc`c][hn�ch�

no\_l]ofimcm�%.&+

Pb_�ion\l_[e�qcnb�nb_�bcab_mn�jlijilncih�i`�jimcncp_�[h^�l_[]nil�b_l^m�q[m�nb_�

=f\_ln[,O[me[n]b_q[h�]_lpc^�ion\l_[e�%0/+."&+�Pbcm�hog\_l�]iof^�b[p_�\__h�^_]l_[m_^�mcgjfs�

\s�_rn_h^cha�nb_�j_lcg_n_l�n_mncha�[h^�b_h]_� ch]fo^cha�gil_�h_a[ncp_�b_l^m�ch�nb_�ion\l_[e�

chp_mnca[ncih+� En�cm�hin�jimmc\f_�ni�chn_ljl_n�nb_�jlijilncih�i`�jimcncp_�b_l^m�ch�nb_�chp_mnca[ncih�[m�

cgjfscha�nb_�jl_p[f_h]_�i`�b_l^�jimcncp_�il�l_[]nil�mn[nom�ch�nb_�qbif_�jijof[ncih�i`�nb_�ion\l_[e�

fi][ncih+

Pb_�jl_^igch[hn�chp_mnca[ncih�]i^_�`il�_[]b�ion\l_[e�^i_m�b[p_�jimmc\f_�chn_ljl_n[ncihm�

[h^�]iof^�\_�om_^�ch�l_nlimj_]n�ni�[h[fsm_�nb_�]ihnlif�[h^�_l[^c][ncih�jlial[g�[h^�nb_�

_jc^_gcifiac][f�jli]_^ol_m�om_^�ch�`iffiq*oj+�Pb_�hog\_l�i`�b_l^m�^cm]ip_l_^�\s�mf[oabn_l�

chmj_]ncih�il�jimn�giln_g�[l_�hin�]igj[l_^�ni�nb_�hog\_l�i`�[hcg[fm�nb[n�[l_�_r[gch_^�ch�nb_m_�

q[sm�[h^�nbom�nbcm�chp_mnca[ncih�]i^_�][hhin�\_�chn_ljl_n_^�\s�cnm_f`+�Diq_p_l�ch�[mmi]c[ncih�qcnb�

nb_�nl[]_ion�]i^_�cn�][h�\_�chn_ljl_n_^+�E`�jimcncp_�[h^�l_[]nil�b_l^m�[l_�hin�l_f[n_^�ni�ih_�[hinb_l�

nblioab�[hcg[f�]ihn[]n�nb_h�[�l_f[ncp_fs�f[la_l�hog\_l�i`�jimcncp_,l_[]nil�[hcg[fm�^cm]ip_l_^�[n�

mf[oabn_l�ch^c][n_m�nb[n�nb_�mf[oabn_l�molp_cff[h]_�jlial[g�cm�c^_hnc`scha�[n�f_[mn�mig_�c`�hin�[ff�i`�

nb_�ch`_]n_^�b_l^m+�Diq_p_l)�c`�nb_�jimcncp_,l_[]nil�b_l^m�[l_�l_f[n_^�ni�ih_�[hinb_l�%nblioab�

]ihn[]n&�[h^�[�g[dilcns�i`�nb_�b_l^m�[l_�\_cha�^_n_]n_^�\s�mf[oabn_l�molp_cff[h]_�il�jimn�giln_g)
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nb_h�nb_�_jc^_gcifiac][f�jli]_^ol_m�ni�nl[]e�^iqh�no\_l]ofimcm�ch`_]n_^�b_l^m�[l_�hin�qilecha�

p_ls�q_ff+�Pb_�jimmc\f_�l_[mihm�`il�nb_�\l_[e^iqh�ch�nb_m_�n_]bhcko_m�ch]fo^_7�%.&�[�fiha�ncg_�

chn_lp[f�\_nq__h�^cmm_gch[ncih�i`�ch`_]ncih�`lig�[�miol]_�b_l^�[h^�nbom�jiil�l_]il^m�i`�[hcg[f�

gip_g_hn8�%/&�joljim_`of�^_]_cn�ih�nb_�j[ln�i`�nb_�chpifp_^�iqh_lm�il�g[h[a_lm8�%0&�ch[^_ko[n_�

_jc^_gcifiac][f�`iffiq*oj8�[h^)�%1&�[^_ko[n_�`iffiq*oj�\on�[h�ch[\cfcns�ni�^_n_]n�ch`_]ncih�[m�[�

l_mofn�i`�chm_hmcncp_�m]l__hcha�n_mnm+�Bil�[�gil_�^_n[cf_^�^cm]ommcih�ih�nb_�chp_mnca[ncihm�[h^�

miol]_�[h^�mjl_[^�i `�ch`_]ncih�ch�nb_m_�ion\l_[em)�m__�?b[jn_l�1)�Pb_�Kon\l_[e�Ehp_mnca[ncihm+

Pb_l_�q[m�]ihmc^_l[\f_�p[lc[ncih�\_nq__h�mj_]c_m�ch�nb_�jlijilncih�jimcncp_�ni�^c``_l_hn�

n_mnm�ch�nb_�ch^cpc^o[f�[hcg[f�l_mofnm+�Pbcm�q[m�hin�moljlcmcha�[m�nbcm�q[m�hin�[�l[h^ig�m[gjf_�

hil�q[m�cn�_rj_]n_^�nb[n�nb_�jl_p[f_h]_�i`�no\_l]ofimcm�l_[]nilm�q[m�nb_�m[g_�ch�nb_m_�^c``_l_hn�

aliojm+�Dcmnifias�[h^�]ofnol_�q_l_�nb_�nqi�n_mnm�qb_l_�nb_l_�q_l_�hi�mn[ncmnc][ffs�mcahc`c][hn�

^c``_l_h]_m�ch�nb_�jlijilncih�i `�jimcncp_�n_mnm� ch�^c``_l_hn�\l__^,mj_]c_m+�Pbcm�]iof^�g_[h�nb[n�nb_�

m[g_�jlijilncih�i `�m[gjf_m�nb[n�q_l_�mo\gcnn_^�`il�bcmnifias�[h^�]ofnol_�q_l_�jimcncp_�ch�nb_�

^c``_l_hn�\l__^,mj_]c_m�[h^�hin�nb[n�nb_�jl_p[f_h]_�i`�bcmnifias�[h^�]ofnol_�jimcncp_�[hcg[fm�cm�nb_�

m[g_�ch�nb_�^c``_l_hn�\l__^,mj_]c_m+�Pb_�jlijilncih�jimcncp_�ni�[ff�n_mnm)�_r]_jn�nb_�][o^[f� `if^)�

q[m�bcab�ch�nb_�\cmih�alioj+� En�q[m�hin�jimmc\f_�ni�^_n_lgch_�c`�nb_�\cmih7�q_l_�mcgjfs�[�mg[ff�

jijof[ncih�i`�[hcg[fm�qcnb�[�p_ls�bcab�jl_p[f_h]_�i`�ch`_]ncih8�q_l_�gil_�mom]_jnc\f_�[h^�nb_�

l[n_�i`�nl[hmgcmmcih�q[m�bcab_l8�il)�q_l_�[�alioj�qcnb�bcab_l�n_mn�m_hmcncpcns�[h^�mj_]c`c]cns+�

?_ln[chfs�nb_l_�q[m�[�]fomn_lcha�_``_]n�[m�nb_m_�[hcg[fm�][g_�`lig�[�l_f[ncp_fs�mg[ff�hog\_l�i`�

`[lgm+

Pb_�^c``_l_h]_�ch�nb_�jlijilncih�i`�jimcncp_m�ch�nb_�][o^[f�`if^�n_mn�\_nq__h�nb_�^[cls�

%-+.&�[h^�nb_�\__`�%-+-1&� cm�mojjiln_^�\s�jijof[l�\_fc_`�nb[n�^[cls�[hcg[fm�b[p_�[�bcab_l�l[n_�i`
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nl[hmgcmmcih�\_][om_�nb_s�[l_�biom_^�gil_�^_hm_fs�nb[h�\__`�][nnf_�%6&+

En�cm�jimmc\f_�ni�^l[q�mig_�]ih]fomcihm�[\ion�nb_�]igj[l[ncp_�]_lpc][f�l_mofnm�[m�cn�cm�p_ls�

l[l_�`il�[h�[hcg[f�ni�\_�acp_h�nbcm�n_mn�qcnbion�`clmn�b[pcha�\__h�jimcncp_�ih�[hinb_l�m]l__hcha�

n_mn+�Pbom�nb_�[hcg[fm�nb[n�q_l_�n_mn_^�qcnb�nb_�]igj[l[ncp_�]_lpc][f�q_l_�jli\[\fs�[n�[�bcab_l�

lcme�i`�\_cha�jimcncp_�nb[h�nb_�[hcg[fm�mo\gcnn_^�ni�nb_�][o^[f�`if^�[h^�gc^*]_lpc][f�n_mnm+�Pb_�

jlijilncih�jimcncp_�ih�nb_�]igj[l[ncp_�]_lpc][f� n_mn�q[m�kocn_�mcgcf[l�`il�nb_�]_lpc^m�%-+21&�[h^�

nb_�\__`�%-+14&�[h^�mfcabnfs�fiq_l�ch�nb_�^[cls�[hcg[fm�%-+01&+�?ihmc^_lcha�nb[n�nb_m_�[hcg[fm�

q_l_�jimcncp_�ih�[hinb_l�n_mn)�nb_�jlijilncih�jimcncp_�ih�nb_�]igj[l[ncp_�]_lpc][f�q[m�hin�[m�bcab�

[m�cn�`clmn�[jj_[l_^+�Eh�[�mno^s�i`�g\_l]ofimcm�ch�][nnf_�ch�[�mj_]c`c]�[l_[�i`�Ahaf[h^)�nb_�bcab_mn�

jlijilncih�i`�jimcncp_�[hcg[fm)�omcha�[�]igj[l[ncp_�]_lpc][f�n_mn)�ip_l�[�/1�s_[l�j_lci^)�q[m�

/6+5"�%3&+�Pbcm�jlijilncih�q[m�][f]of[n_^�omcha�[ff�[hcg[fm�[n�lcme�[h^�hin�mcgjfs�nb_�[hcg[fm�

`lig�b_l^m�nb[n�b[^�jimcncp_�il�l_[]nil�[hcg[fm�il�q_l_�jimcncp_�ih�[�m]l__hcha�n_mn+�Pb_�

]igj[l[ncp_�]_lpc][f�n_mn�cm�om_^�\_][om_�i`�cnm�l_f[ncp_fs�bcab_l�mj_]c`c]cns+�En�cm�cgjiln[hn�ni�\_�

mol_�i`�nb_�nlo_�mn[nom�i`�[h�[hcg[f�qb_h�nb_�l_j_l]ommcihm�i`�[�jimcncp_�n_mn�[l_�mf[oabn_l�[h^�nb_�

nbl_[n�i`�f_hanbs�ko[l[hnch_�[h^�jimmc\f_�^_jijof[ncih�i`�[�b_l^+

0+2� ?ih]fomcihm

Pb_�l_mofnm�i`�nb_�chp_mnca[ncihm�chni�nb_�hch_�g\_l]ofimcm�ion\l_[em�ch�?[h[^[�\_nq__h�

.652*.661�q_l_�jl_m_hn_^+�Oogg[ls�mn[ncmnc]m�q_l_�acp_h�`il�\inb�b_l^�[h^�ch^cpc^o[f�[hcg[f�

ch`ilg[ncih+

Pb_�l_f[ncp_�cgjiln[h]_�i`�g\_l]ofimcm�q[m�al_[n_l�ch�]_lpc^�b_l^m�ch�nbcm�ncg_�j_lci^�

nb[h�ch�\ipch_�b_l^m+�>ipch_�b_l^m�l_jl_m_hn_^�nb_�f[la_mn�jlijilncih�i`�b_l^m�chp_mnca[n_^�\on�

]_lpc^m�q_l_�nb_�jlcg[ls�\l__^�i`�[hcg[f�]f[mmc`c_^�[m�jimcncp_,l_[]nil+
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ni�nb_�gc^�]_lpc][f�n_mn+�=ff�l_[]nil�[hcg[fm�q_l_�mf[oabn_l_^)�ih_�b[^�CRH�ih�jimn�giln_g)�\on�

[ff�q_l_�h_a[ncp_�ih�]ofnol_+�B[lg�=/�q[m�hin�^_jijof[n_^+�B[lg�>f�q[m�^_jijof[n_^�[h^�[ff�03�

[hcg[fm�q_l_�JRH�ih�jimn�giln_g+�=ff�03�\__`�[hcg[fm�ih�>f�q_l_�[fmi�][o^[f�`if^�n_mn�

h_a[ncp_+�=�nbcl^�\__`�̀ [lg)�?5)�n_mn_^�[m�[�l_mofn�i`�jlifiha_^�`_h]_�fch_�]ihn[]n�ni�nb_�miol]_�

b_l^)�=/�%qb_h�cn�b[^�\__`�[hcg[fm&)�l_p_[f_^�/�i`�6.� ][nnf_�momj_]n�ih�[�][o^[f�`if^�n_mn+�Pb_m_�

nqi�[hcg[fm�q_l_�mo\m_ko_hnfs�jimcncp_�ih�nb_�]igj[l[ncp_�]_lpc][f�n_mn�nb_s�q_l_�]ofnol_�

jimcncp_�[m�q_ff+�?5�q[m�^_jijof[n_^+�Eh�nb_�`ch[f�[h[fsmcm�i`�nbcm�b_l^�nb_l_�q[m�[�nin[f�i`� nbl__�

i`�.41�[hcg[fm�nb[n�b[^�f_mcihm�ih�jimn�giln_g�[h^�q_l_�]ofnol_�jimcncp_�[fmi+�=n�^_jijof[ncih�

ih_�[hcg[f�q[m�`ioh^�qcnb�_rn_hmcp_�f_mcihm�i`�no\_l]ofimcm�\on�b[^�\__h�mech�n_mn�h_a[ncp_+�=ff�

inb_l�f_mcih_^�[hcg[fm�`lig�nbcm�b_l^�b[^�mg[ff�f_mcihm�[h^�hi�^cmm_gch[ncih�i`�f_mcihm+�Pbl__�

jlcg[lcfs�\__`�̀ [lgm)�@.4)�A.5)�[h^�B.6)�n_mn_^�[m�nl[]_ionm�ni�?5�b[^�.� i`�4)� .� i`�13)�[h^�0�i`
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.--�[hcg[fm)�l_mj_]ncp_fs)�jimcncp_�ih�nb_�gc^*]_lpc][f�n_mn+�Pb_m_�`[lgm�b[^�/�i`�/)� .� i`�.)�[h^� .�

i`�1�]ofnol_�jimcncp_�l_mj_]ncp_fs+�B[lg�C.0�q[m�n_mn_^�[m�[�l_mofn�i `�]i*j[mnolcha�qcnb�?5+�Pb_l_�

q_l_�5�i`�14�gc^*]_lpc][f�l_[]nilm�[h^�0�i `�50�qcnb�jimn�giln_g�f_mcihm�i`�no\_l]ofimcm+�Pb_l_�

q_l_�hi�bcmnifias�il�]ofnol_�jimcncp_�[hcg[fm+�B[lg�C.0�q[m�^_jijof[n_^�biq_p_l�\_][om_�i`�

nb_�s_[lfs�]fim_�]ihn[]n�%]i*j[mnolcha&�qcnb�?5+

Biol�`[lgm)� D1).0)�F2)�[h^�G.3)�qbc]b�mb[l_^�j[mnol_�qcnb�>f�q_l_�c^_hnc`c_^�[m�l_[]nil�

`[lgm+�B[lg�D1�b[^�[fmi�l_]_cp_^�[hcg[fm�`c*ig�B[lg�?5+�Bcp_�l_[]nil�`[lgm�q_l_�c^_hnc`c_^�

`c$ig�[mmi]c[ncih�qcnb�B[lg�=/+�B[lg�HEK)�B[lg�I6)�[h^�T/1�b[^�`_h]_�fch_�]ihn[]n8�[h^+�B[lg�

J3�[h^�B[lg�-4�b[^�l_]_cp_^�[hcg[fm�`c$ig�B[lg�=/+�B[lg�I6�[fmi�b[^�`_h]_�fch_�]ihn[]n�qcnb�

B[lg�?5�[h^�[hinb_l�l_[]nil�`[lg+�B[lg�L.1+�Pqi�l_[]nil�`[lgm�q_l_�c^_hnc`c_^�`c$ig�

[mmi]c[ncih�qcnb�B[lg�?5+�B[lg�L.1�b[^�`_h]_�fch_�]ihn[]n8�[h^�B[lg�M.2� l_]_cp_^�[hcg[fm�

`lig�B[lg�?5+�Pqi�l_[]nil�`[lgm�q_l_�c^_hnc`c_^�`c$ig�[mmi]c[ncih�qcnb�B[lg�A f5+�B[lg�O/-�

b[^�`_h]_�fch_�]ihn[]n�[h^�b[^�l_]_cp_^�[hcg[fm�`c$ig�A f58�[h^+�B[lg�N/.� ]i*j[mnol_^�qcnb�B[lg�

A f5+�N_[]nil�`[lg�P//�]i*j[mnol_^�qcnb�[hinb_l�l_[]nil�`[lg)�LE1+�N_[]nil�B[lg�Q/0�b[^�`_h]_�

fch_�]ihn[]n�qcnb�l_[]nil�B[lg�P//+�B[lg�R E.)�[�h_a[ncp_�`[lg�q[m�chp_mnca[n_^�\_][om_�cn�b[^�

jlipc^_^�[hcg[fm�ni�B[lg�=/+�B[lg�S./�[fmi�l_]_cp_^�[hcg[fm�`c$ig�R E.+�B[lg�S./�b[^� .�

[hcg[f�qbc]b�b[^�f_mcihm�ih�jimn�giln_g�[h^�bcmnifias�\on�q[m�]ofnol_�h_a[ncp_+

En�q[m�cgjimmc\f_�ni�^_`chcncp_fs�^_n_lgch_�ch�nbcm�ion\l_[e�c`�=/�il�?5�q[m�ch`_]n_^�`clmn+�

Pbcm�ip_lpc_q�`iffiqm�nb_�chp_mnca[ncih�ch�[�]blihifiac][f�m_hm_+�?5�[h^�=/�b[^�`_h]_�fch_�

]ihn[]n�`il�g[hs�s_[lm+�En�cm�jimmc\f_�nb[n�nb_�nl[hmgcmmcih�j[nn_lh�q[m�`lig�?5�ni�=/+
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CSP�1VMP\^L�2Y`TXP�>_^M\PLU

Bcaol_m�6�[h^�.-�mbiq�nb_�ion\l_[e�nl[hmgcmmcih�[h^�chp_mnca[ncih�ip_lpc_qm+

Eh�K]ni\_l)� .652� [�nbl__�s_[l�if^�?b[lif[cm�\off�q[m�c^_hnc`c_^�[n�mf[oabn_l�ch�nb_�Qhcn_^�

On[n_m�qcnb�_rn_hmcp_�f_mcihm�]ihmcmn_hn�qcnb�no\_l]ofimcm+�Pbcm�[hcg[f�q[m�ih_�i`�[�alioj�i`�0.�

\offm�nb[n�b[^�\__h�a[nb_l_^�\s�[�fcp_mni]e�^_[f_l)�@/)�[h^�mif^�ni�Af� `il�mf[oabn_l�ch�nb_�Qhcn_^�

On[n_m+�=�nl[]_\[]e�q[m�chcnc[n_^�[h^�cn�q[m�^_n_lgch_^�nb[n�nb_�[hcg[f�b[^�ilcach[n_^�`lig�=0+�

P_mncha�i`�[hcg[fm�ch�=0�l_p_[f_^�nb[n�15�ion�i`�51�[hcg[fm�q_l_�jimcncp_�ih�nb_�][o^[f�`if^�n_mn�

[h^�2�ion�i`�51�q_l_�momj_]n8�13�ion�i`�20�q_l_�jimcncp_�ih�nb_�]igj[l[ncp_�]_lpc][f�[h^� .� ion�i`�

20�q[m�momj_]n+�Pb_�b_l^�q[m�^_jijof[n_^�[h^�alimm�pcmc\f_�f_mcihm�q_l_�_pc^_hn�ih�1.� ion�i`�nb_�

.33�[hcg[fm�mf[oabn_l_^+�Pbcm�`[lg�b[^�hin�jol]b[m_^�[hcg[fm�_r]_jn�`il�\offm�mch]_� .640+�

Pl[]_\[]em�q_l_�][llc_^�ion�\on�nb_�miol]_�i`�ch`_]ncih�q[m�hin�^_n_lgch_^+�Diq_p_l)� fchem�q_l_�

`ioh^�ni�[�jimmc\fs�ch`_]n_^�b_l^+�En�q[m�m[c^�nb[n�=0�b[^�jol]b[m_^�1�]iqm�ch� .64/�`lig�[�^_[f_l�

qbi�b[^�jol]b[m_^� .5�]iq*][f`�j[clm�`lig�[�`[lg�nb[n�q[m�ehiqh�ni�b[p_�f_mcih_^�l_[]nilm+� En�cm�

jimmc\f_�nb[n� .� il�gil_�i`�nb_�1�[hcg[fm�g[s�b[p_�\__h�ch`_]n_^�qcnb�2%>HNDK�[h^�nb[n�nbcm�q[m�

nb_�miol]_�i`�ch`_]ncih�ih�=0+

B[lg�?1�\inb�]i*j[mnol_^�qcnb�[h^�jol]b[m_^�[hcg[fm�`lig�=0+�Bcp_�[hcg[fm�q_l_�

jol]b[m_^�ch� .652�[h^�nqi�inb_lm�mig_ncg_�[`n_l�nb[n�^[n_+�Bcp_�ion�i`�24�[hcg[fm�ih�?1�q_l_�

l_[]nilm�ih�nb_�`clmn�][o^[f�`if^�n_mn�[h^�/-�ion�i`�2.� q_l_�l_[]nilm�ih�nb_�m_]ih^�][o^[f�`if^�n_mn+�

Kh_�ion�i`�ih_�[hcg[f�q[m�jimcncp_�ih�nb_�]igj[l[ncp_�]_lpc][f�n_mn+�Pb_�b_l^�q[m�^_jijof[n_^�

ch�I[l]b)� .653�[h^�_cabn�[hcg[fm�ion�i`�23�b[^�CRH�ih�jimn�giln_g�_r[gch[ncih+�?ofnol_�

l_mofnm�q_l_�hin�[p[cf[\f_+

B[lg�>2�jol]b[m_^�[�]iq�`lig�=0�ch� .644+�Pb_l_�q_l_� ..� l_[]nilm�%.� jimcncp_�[h^� .-
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momj_]n&�ion�i`�/00�[hcg[fm�n_mn_^�;pcnb�nb_�][o^[f�`if^�n_mn+�Pb_�`iffiq*oj�]igj[l[ncp_�]_lpc][f�

l_p_[f_^�6)� .)�[h^� .�ion�i`�..� [hcg[fm�[m�h_a[ncp_)�momj_]n)�[h^�jimcncp_�l_mj_]ncp_fs+�Pb_�gc^*�

]_lpc][f�n_mn�mbiq_^�/3�jimcncp_)�-�momj_]n�[h^�/-4�h_a[ncp_�[hcg[fm+�Pbl__�[hcg[fm�ion�i`�103�

b[^�f_mcihm�ih�jimn�giln_g�_r[gch[ncih+�Pqi�ion�i`�/�[hcg[fm�n_mn_^�qcnb�bcmnifias�[h^�]ofnol_�

q_l_�jimcncp_�ih�\inb+�Pb_�]igjf_n_�b_l^�i `111�[hcg[fm�q[m�^_jijof[n_^�ch�=jlcf)� .653+

Pbl__�l_[]nil�b_l^m�q_l_�c^_hnc`c_^�ch�nbcm�ion\l_[e+�B[lg�D5�q[m�[�nl[]_\[]e�ni�>2+�

Pb_l_�q_l_� .� ion�i`�..� jimcncp_�ih�nb_�][o^[f�`if^�n_mn8� .� ion�i `�.� jimcncp_�ih�nb_�]igj[l[ncp_�

]_lpc][f�n_mn8�[h^� .� ion�i`�.�h_a[ncp_�ih�jimn�giln_g+�Dcmnifias�[h^�]ofnol_�l_mofnm�q_l_�hin�

`ioh^�ch�nb_�ion\l_[e�`cf_m+

B[lg�B4�q[m�[�l_[]nil�`[lg�qbc]b�b[^�`_h]_�fch_�]ihn[]n�qcnb�=0+�K`�nb_� .4�][o^[f� `if^�

l_[]nilm�ch�nbcm�b_l^�ih_�q[m�jimcncp_�ih�[�]igj[l[ncp_�]_lpc][f�n_mn+�Pb_l_�q_l_�hi�alimm� f_mcihm�

ih�jimn�giln_g�[h^�bcmnifias�[h^�]ofnol_�l_mofnm�q_l_�hin�`ioh^�ch�nb_�ion\l_[e�`cf_m+

B[lg�C3�q[m�c^_hnc`c_^�[m�[�l_[]nil�`[lg�`lig�j_lcg_n_l�n_mncha�[mmi]c[n_^�qcnb�=0+�Kh_�

ion�i`�nbl__�[hcg[fm�q_l_�jimcncp_�ih�nb_�]igj[l[ncp_�]_lpc][f�n_mn�[h^�0�ion�i`�0�q_l_�h_a[ncp_�

ih�jimn�giln_g+�Dcmnifias�[h^�]ofnol_�l_jilnm�q_l_�hin�`ioh^�ch�nb_�ion\l_[e�l_]il^m+
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1VMP\^L�LXO�BL]UL^NSPaLX�3P\`TO�>_^M\PLU

=hcg[f�gip_g_hn�j[nn_lhm�\_nq__h�`[lgm�ch�nbcm�ion\l_[e�q_l_�_rnl_g_fs�]igjf_r+�=�

nl[hmgcmmcih�^c[al[g�qbc]b�mbiqm�[ff�nb_�jimmc\f_�lion_m�i`�nl[hmgcmmcih�qiof^�\_�bij_f_mmfs�

]igjf_r+�Pb_l_`il_�ihfs�ih_�^c[al[g)�qbc]b�l_jl_m_hnm�[�a_h_l[fct_^�m]_h[lci�i`�nl[hmgcmmcih�i`�

nb_�ila[hcmg�^olcha�nbcm�ion\l_[e�cm�jl_m_hn_^�ch�Bcaol_� ..+�Pbcm�^c[al[g�^i_m�hin�l_jl_m_hn�[ff�

i`�nb_�jimmc\f_�]ihn[]nm�\_nq__h�nb_m_�`[lgm+�Biol�aliojm�i`�l_[]nil�`[lgm)�C.� *�C1� [l_�mbiqh+�

Clioj� .� ]ihn[chm�`[lgm�nb[n�q_l_�ehiqh�ni�b[p_�b[^�]ihn[]n�qcnb�nb_�0� `clmn�c^_hnc`c_^�`[lgm+�

Clioj�/�]ihn[chm�`[lgm�qbc]b�q_l_�ehiqh�ni�b[p_�b[^�]ihn[]n�qcnb�[n�f_[mn� .� i`�=.� *�?0� [h^�

qcnb�[n�f_[mn� .� i`�nb_�.0�inb_l�jimcncp_�`[lgm+�Clioj�0�b[^�`[lgm�qbc]b�q_l_�ihfs�ehiqh�ni�b[p_�

b[^�]ihn[]n�qcnb�nb_� .0�jimcncp_�`[lgm�i`�@1�*�L.3+�Pb_l_�q_l_� .3�l_[]nil�b_l^m�qbc]b�]iof^�hin�

\_�fche_^�ni�[�mj_]c`c]�miol]_�b_l^�\[m_^�ih�ch`ilg[ncih�ch�nb_�^[n[�\[m_�[h^�nb_m_�[l_�ch�Clioj�

1+�Pb_s�[l_� =L1/)�=M10)�=N11)�=O12)�=P13)�=Q14)�=R15)�=S16)�=T2-)�=U2.)�=V2/)�

>=20)�>>21)�>?22)�>@23)�>A24+�Pb_�h[nol_�i `�nb_�]ihn[]n�%m[f_)�jol]b[m_)�]ihn[]n&�q[m�[fmi�

oh[p[cf[\f_+�Pb_�]blihifiac][f�^_p_fijg_hn�i`�nb_�ion\l_[e�cm�[]]ol[n_�`il�=.� *�>0�ihfs+�Knb_l�

`[lgm�q_l_�f[\_ff_^�`il�]ihp_hc_h]_�[h^�`il�nb_cl�l_f[ncihmbcj�ni�nb_�miol]_�b_l^m+

>_nq__h�Fofs�[h^�@_]_g\_l)� .66-)�nbl__�=f\_ln[�_fe�b_l^m�q_l_�c^_hnc`c_^�[m�_cnb_l�

no\_l]ofimcm�jimcncp_�il�bcabfs�momj_]n+�=ff�nbl__�b[^�cgjiln_^�_fe�`lig�nb_�m[g_�b_l^%m&� ch�nb_�

Qhcn_^�On[n_m�\_nq__h� .653*.655+�Pb_�`clmn�?[h[^c[h�b_l^)�=.�q[m�c^_hnc`c_^�[`n_l�[�`_g[f_�_fe�

q[m�_onb[hcm_^�^o_�ni�[h�ohnl_[n[\f_�l_nlijb[lsha_[f�[\m]_mm+$�Pbcm�`_g[f_�q[m�ih_�i`�[�alioj�

nb[n�b[^�\__h�cgjiln_^�`lig�Iihn[h[�ch� .655+�Pb_�jimn�giln_g�l_p_[f_^�gofnc*`i][f�[\]_mm[ncih

ÄJin_m�`lig�nb_�=f\_ln[�N_acih[f�K``c]_�i`�=alc]ofnol_�=h^�=alc*Bii^�?[h[^[)�
]ih]_lhcha�nb_�=f\_ln[�_fe�no\_l]ofimcm�ion\l_[e

.0.



i`�nb_�fsgjb�hi^_m�i`�nb_�b_[^)�foham)�[h^�g_m_hn_ls+�Pbclns*ih_�ion�i`�.-6�_fe�nb[n�q_l_�n_mn_^�

qcnb�nb_�mchaf_�]_lpc][f�n_mn�q_l_�l_[]nilm�%/5+2"&+�Pb_�b_l^�q[m�^_jijof[n_^�ch�@_]_g\_l)� .66-�

[h^�2.�ion�i`�nb_�.2-�[hcg[fm�_r[gch_^�[n�mf[oabn_l�b[^�fsgjb�hi^_�j[nbifias�%01"&+�Pb_l_�

q_l_�02�b_l^m�n_mn_^�il�chp_mnca[n_^�[m�[�l_mofn�i`�m[f_m�il�]ihn[]n�qcnb�=.� [h^�4�q_l_�]f[mmc`c_^�

[m�l_[]nil�b_l^m� %M.4)�N.5)�O.6)�P/-)�Q/.)�R//)�S/0&+

Pb_�m_]ih^�b_l^)�>/�b[^�[�mf[oabn_l�jca�qbc]b�q[m�2%>HNDK�jimcncp_�ch�Foh_)� .66-+� Pbcm�

q[m�nb_�m_]ih^�no\_l]ofiom�jca�^cm]ip_l_^�`lig�nbcm�`[lg+�Pb_�`clmn�q[m�c^_hnc`c_^�[n�mf[oabn_l�ch�

Jip_g\_l)� .655+�B[lg�>/�b[^�cgjiln_^�[�f[la_�hog\_l�i`�_fe�`lig�nbl__�^c``_l_hn�`[lgm�ch�nb_�

Qhcn_^�On[n_m�\_nq__h�.653�*� .655+�En�q[m�\_fc_p_^�chcnc[ffs�nb[n�nb_l_�q[m�hi�]ihn[]n�\_nq__h�

nb_�_fe�[h^�nb_�mqch_�\on�_p_hno[ffs�cn�q[m�l_p_[f_^�nb[n�nb_�jcam�b[^�\__h�`_^�m_p_l[f�_fe�

][l][mm_m�ch�j[mn�s_[lm+�Pbl__�boh^l_^�[h^�nbclns*nbl__�_fe�q_l_�n_mn_^�ih�nbcm�`[lg)�omcha�nb_�

mchaf_*]_lpc][f�n_mn)�\_nq__h�@_]_g\_l)� .66-�[h^�I[l]b)� .66.+�Pqi�boh^l_^�[h^�n_h�q_l_�

l_[]nilm�%31"&+� Ocrn__h�b_l^m�q_l_�n_mn_^�il�chp_mnca[n_^�[m�[�l_mofn�i`�m[f_�il�]ihn[]n�qcnb�>/�
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ko[fc`c_^�b_l^m+

]+�Pb_�]igj[l[ncp_�]_lpc][f�n_mn�q[m�ni�\_�[jjfc_^�[n�f_[mn�3-�^[sm�[`n_l�nb_�gimn�

l_]_hn�no\_l]ofch�n_mn+�Pbom�nb_� .-�^[s�qch^iq�%[`n_l�[hinb_l�no\_l]ofch�n_mn&�hi�

fiha_l�[jjfc_^�ni�]_lpc^[_+

^+�=�h_qfs�^_`ch_^�}momj_]n�tih_~�`il�]_lpc^[_�q[m�^_`ch_^�ih�nb_�]igj[l[ncp_

*Eh`ilg[ncih�`lig�=hcg[f�D_[fnb�@cpcmcih�g_gim�[h^�j_lmih[f�]iggohc][ncihm�qcnb�
Llial[g�mn[``+

.1-



]_lpc][f�l_[]ncih�]b[ln+�Pbcm�h_q�tih_�`il�]_lpc^[_�ch]fo^_^�[�jilncih�i`�nb_�al[jb�

nb[n�`_ff�ch�nb_�h_a[ncp_�tih_�`il�\ipch_+�Amm_hnc[ffs�nb_�m_hmcncpcns�i`�nb_�n_mn�`il�

]_lpc^[_�q[m�ch]l_[m_^+

_+� =ff�]_lpc^[_� .� s_[l�i`�[a_�[h^�if^_l�\_][g_�_fcac\f_�`il�n_mncha+

/+�Bil�>cmih

[+�=ff�\cmih�mcr�gihnbm�i`�[a_�[h^�if^_l�\_][g_�_fcac\f_�`il�n_mncha+

0+�Bil�[ff�mj_]c_m

[+�Sb_h�nb_�m[gjf_�mct_�i`�n_mn�[hcg[fm�q[m�f_mm�nb[h�2-�[hcg[fm)�nb[h�nb_�[a_�

l_mnlc]ncih�q[m�l_gip_^�[h^�[ff�[hcg[fm�qiof^�\_�n_mn_^+

Pb_�\[h�`il�cgjiln�i`�]_lpc^m�`lig�nb_�Qhcn_^�On[n_m�b[m�_rjcl_^�\on�?[h[^[�qcff�hin�

l_mog_�cgjiln�i`�]_lpc^m�ohncf�[�lcme�[mm_mmg_hn�b[m�\__h�]igjf_n_^+Y

YL_lmih[f�]iggohc][ncih�qcnb�Llial[g�On[``

.1.



1+2� ?ih]fomcih

Pb_�qlcnn_h�^_m]lcjncihm�[h^�nb_�ip_lpc_q�^c[al[gm�i`�nb_�no\_l]ofimcm�ion\l_[em�ch�

?[h[^c[h�][nnf_�[h^�]_lpc^[_�q_l_�jl_m_hn_^+�Mo[fcn[ncp_�chmcabnm�chni�nb_m_�ion\l_[em�q_l_�

^cm]omm_^+�=alc]ofnol_�?[h[^[�[h^�=alc*`ii^�?[h[^[�l_mjih^_^�ni�nb_m_�ion\l_[em�\s�

chnli^o]cha�h_q�jifc]c_m�ni�cgjlip_�nb_�]ihnlif�i`�no\_l]ofimcm�ch�][nnf_�[h^�]_lpc^[_�ch�?[h[^[+�

Pb_m_�h_q�jifc]c_m�q_l_�jl_m_hn_^+

.1/



?b[jn_l�1�N_`_l_h]_m

.+�Ccl[l^)�D+�=�Po\_l]ofimcm�Kon\l_[e�ch�Mo_\_]�?[nnf_� .653�*� .654<�WO]c_h]_X+� .6558�
Qhcp_lmcns�i`�Co_fjb8

/+�P_mm[li�OR)�Bil\_m�H>)�Pol]inn_�?+�=�molp_s�i`�\lo]_ffimcm�[h^�no\_l]ofimcm�ch�\cmih�ch�[h^�
[lioh^�Sii^�>o``[fi�J[ncih[f�L[le)�?[h[^[+�?[h�R_n�F�.66-80.7.41*5-+
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?D=LPANO

>APSAAJ�DAN@�OLNA=@�KB�2:,4+*,7.5/82�+49/6

2+.� Ehnli^o]ncih

>ipch_�[h^�]_lpc^�no\_l]ofimcm�cm�jlcg[lcfs�][om_^�\s�nb_�\[]n_lcog�2O?H>=?LAJDMF�

>HNDK%�Pbcm�ila[hcmg�cm�ch`_]ncp_�ni�[ff�q[lg*\fii^_^�[hcg[fm�ch]fo^cha�bog[hm�%.&+�?[nnf_�[h^�

]_lpc^m�g[s�\_]ig_�g[chn_h[h]_�bimnm)�ohfce_�inb_l�mj_]c_m)�qbc]b�a_h_l[ffs�[l_�mjcffip_l�bimnm�

ihfs�%/&+�Pb_�g[ch�lion_�i `�nl[hmgcmmcih�i`�no\_l]ofimcm�ch�][nnf_�[h^�]_lpc^m)�ch�?[h[^[)� cm�

[mmog_^�ni�\_�[_lia_hiom+�Pb_l_�[l_�inb_l�jin_hnc[f�lion_m�i`�nl[hmgcmmcih�\on�inb_l�nb[h�nb_�

[fcg_hn[ls�lion_�ch�]_lpc^m�nb_s�b[p_�fcnnf_�mcahc`c][h]_�[m�nb_s�b[p_�\__h�_fcgch[n_^�\s�gi^_g�

g[h[a_g_hn�jl[]nc]_m+� En�b[m�\__h�moaa_mn_^�nb[n�]_lpc^m�b[p_�[�al_[n_l�mom]_jnc\cfcns�ni�

no\_l]ofimcm�nb[h�][nnf_�[h^�nb[n�nb_�l[n_�i`�nl[hmgcmmcih�cm�`[mn_l�qcnbch�b_l^m�%/)0&+

Pb_�jl_p[f_h]_�i`�no\_l]ofimcm�ch�?[h[^c[h�][nnf_�b_l^m�^_]fch_^�^l[g[nc][ffs�[`n_l�nb_�

chcnc[ncih�i`�nb_�Po\_l]ofimcm�Al[^c][ncih�Lf[h�ch� .6/0+�Pb_�jf[h�]ihmcmn_^�i `�n_mncha�[ff�?[h[^c[h�

][nnf_�qcnb�nb_�][o^[f�`if^�n_mn�[h^�mf[oabn_lcha�nb_�l_[]nilm+�Pb_�h[ncih[f�jl_p[f_h]_�`_ff�ni�

-+.."�\s� .63.� %1&+�Eh� .645�nb_�n_mn�[h^�mf[oabn_l�msmn_g�q[m�l_jf[]_^�\s�mf[oabn_l�molp_cff[h]_�

qcnb�[mmi]c[n_^�_jc^_gcifiac][f�chp_mnca[ncih�[m�nb_�g[ch�m]l__hcha�n_mn�[h^�jli]_^ol_�`il�

no\_l]ofimcm�]ihnlif+�=�no\_l]ofimcm�_l[^c][ncih�jlial[g�`il�ohaof[n_m�q[m�chcnc[n_^�ch� .656+�

Pb_l_�[l_�m_p_l[f�_r[gjf_m�i`�]iohnlc_m�nb[n�b[p_�_fcgch[n_^�no\_l]ofimcm�omcha�[�n_mn�[h^�

mf[oabn_l�[h^�mf[oabn_l�molp_cff[h]_�msmn_g+�=�n_mn�[h^�mf[oabn_l�jlial[g�ch�Oq_^_h)�qbc]b�

f[mn_^�ip_l�[�j_lci^�i`�1-�s_[lm)� q[m�mo]]_mm`of�ch�_l[^c][ncha�2%>HNDK� `lig�nb_�][nnf_�jijof[ncih�

%2&+�Oq_^_h�q[m�^_]f[l_^�`l__�i`�no\_l]ofimcm�ch� .625�[h^�nb_l_�b[p_�\__h�hi�l_jiln_^�][m_m�

mch]_�.645+�?[h[^[Åm�[h^�Oq_^_hÅm�jlial[gm�cffomnl[n_�nb_�mo]]_mm�qbc]b�][h�\_� []bc_p_^�c`�nb_
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jlch]cjf_m�i`�nb_m_�]ihnlif�jlial[gm�[l_�`iffiq_^�[h^�c`�nb_l_�cm�hi�qcf^fc`_�l_m_lpicl�i`�nb_�

^cm_[m_+�=�qcf^b`_�l_m_lpicl�qbc]b�chn_l[]nm�qcnb�^ig_mnc]�][nnf_�il�̂ __l�]igjligcm_m� [�n_mn�[h^�

mf[oabn_l�jlial[g+�Bil�_r[gjf_+�J_q�V_[f[h^�chmncnon_^�[�mcgcf[l�no\_l]ofimcm�]ihnlif�jlial[g�

\on�nb_�jl_m_h]_�i `�no\_l]ofimcm�ch�nb_�\lomb�n[cf_^�jimmog�b[m�b[gj_l_^�nb_�mo]]_mm�i`�nb_�

jlial[g�%3&+�=n�nb_�_h^�i `�[�]ihnlif,_l[^c][ncih�jlial[g�cn�cm�cgj_l[ncp_�ni�c^_hnc`s�[ff�jimmc\fs�

ch`_]n_^�b_l^m�[h^�ni�^_`chcncp_fs�^_n_lgch_�nb_cl�mn[nom+�Pbom�cn�cm�cgjiln[hn�ni�c^_hnc`s�lcme�

`[]nilm� `il�b_l^m�qbc]b�[l_�ch�nb_�jimcncp_�[h^�nb_�l_[]nil�]f[mmc`c][ncihm+

Pb_�i\d_]ncp_�i`�nbcm�]b[jn_l�q[m�ni�jl_m_hn�nb_�[h[fsmcm�i`�̀ []nilm�[``_]ncha�nb_�

\_nq__h�b_l^�mjl_[^�i`�no\_l]ofimcm�ch�?[h[^c[h�][nnf_�[h^�]_lpc^�b_l^m�nb[n�q_l_�chp_mnca[n_^�[m�

j[ln�i`�mj_]c`c]�ion\l_[em+�>lc_`�̂ _m]lcjncihm�i`�nb_�^[n[�]iff_]ncih�jli]_^ol_m�om_^)�nb_�^[n[�

]iff_]n_^�[h^�nb_�mn[ncmnc][f�[h[fsmcm�[l_�acp_h+

2+/� I[n_lc[fm�[h^�g_nbi^m

@[n[�`il�nb_�mno^s�q_l_�]iff_]n_^�`lig�ion\l_[e�`cf_m�[h^�l_]il^m�qbc]b�q_l_�fi][n_^�ch�

N_acih[f�[h^�@cmnlc]n�i``c]_m�i `�=alc]ofnol_�[h^�=alc*`ii^�?[h[^[+�Pb_�^[n[�q_l_�_rnl[]n_^�`lig�

nb_�`cf_m)�_hn_l_^�ih�^[n[�_hnls�`ilgm�[h^�nb_h�nl[hm`_ll_^�ni�[�^[n[\[m_�jlial[g�%Ic]limi`n�

=]]_mm&+�=�]igjf_n_�^_m]lcjncih�i`�nb_�ilcach[f�^[n[�ch�nb_�mno^s�[h^�i`�nb_�^[n[�]iff_]ncih�

jli]_^ol_m�][h�\_�`ioh^�ch�?b[jn_l�0+

2+/+.� @[n[

Pb_�p[lc[\f_m�om_^�ch�nb_m_� [h[fsm_m�[l_�jl_m_hn_^�ch�P[\f_�TER+�Pb_m_�p[lc[\f_m�[l_�

DAN@�?H=OOEBE?=PEKJ)�KQP>NA=G)�>NAA@)�DAN@OEVA)�[h^�EJRAOPEC=PEKJ�

?K@A+�=�^_m]lcjncih)�]f[mmc`c][ncih�[h^�\l_[e^iqh�i`�_[]b�p[lc[\f_�ch�n_lgm�i`�nb_�^_j_h^_hn

.12



p[lc[\f_�cm�acp_h�[fiha�qcnb�nb_�mcahc`c][h]_�%j*p[fo_&�i`�nb_�oh]ih^cncih[f�[mmi]c[ncih�\_nq__h�

nb_�ch^_j_h^_hn�p[lc[\f_�[h^�nb_�^_j_h^_hn�p[lc[\f_�%DAN@�?H=OOEBE?=PEKJ&+

DAN@�?H=OOEBE?=PEKJ�q[m�nb_�^_j_h^_hn�p[lc[\f_�om_^�ch�nb_�fiacmnc]�l_al_mmcih+�En�

q[m�nb_�b_l^�mn[nom�[n�nb_�_h^�i`�nb_�ion\l_[e�chp_mnca[ncih+�Eh�nb_�ilcach[f�mno^s)�b_l^m�q_l_�

]f[mmc`c_^�[m�jimcncp_)�l_[]nil)�h_a[ncp_�il�inb_l+�Pb_m_�]f[mmc`c][ncihm�q_l_�\[m_^�ih�nb_�l_mofnm�i`�

b_l^�n_mncha+�=�jimcncp_�b_l^�b[^�[hcg[fm�nb[n�q_l_�]ofnol_�jimcncp_�`il�2O?H>=?LAJDMF�>HNDK)�[�

l_[]nil�b_l^�q[m�ih_�ch�qbc]b�.�il�gil_�[hcg[fm�q_l_�jimcncp_�ni�[�]igj[l[ncp_�]_lpc][f)�gc^*�

]_lpc][f)�jimngiln_g)�il�bcmnifiac]�_r[gch[ncih�\on�ch�qbc]b�hi�[hcg[fm�q_l_�]ofnol_�jimcncp_+�=�

h_a[ncp_�b_l^�q[m�ih_�qb_l_�[ff�[hcg[fm�q_l_�h_a[ncp_�ni�nb_�no\_l]ofch�mech�n_mnm)�il�inb_l�n_mnm�

qcnb�nb_�_r]_jncih�i`�nb_�][o^[f�`if^�n_mn+�E`�[�b_l^�b[^�][o^[f� `if^�l_[]nilm�\on�hi�inb_l�jimcncp_�

n_mnm�cn�q[m�mncff�]ihmc^_l_^�h_a[ncp_+�=�b_l^�]f[mmc`c_^�[m�inb_l�omo[ffs�q[m�hin�n_mn_^�il�^c^�hin�

b[p_�[hs�[hcg[fm�ni�n_mn+�Ar[gjf_m�i`�b_l^m�ch�nbcm�][n_ails�q_l_�`[lgm�qbc]b�hi�fiha_l�b[^�

[hcg[fm�[n�nb_�ncg_�i`�nb_�chp_mnca[ncih�il)�f[la_�`__^finm�qb_l_�[hcg[fm�q_hn�^cl_]nfs�ni�

mf[oabn_l+�P_mnm�ih�[hcg[fm�ch�nb_m_�f[la_�`__^finm�q_l_�i`n_h�hin�^ih_)�inb_l�nb[h�mf[oabn_l�

molp_cff[h]_)� [h^�nbom�nb_�b_l^�mn[nom�[n�ih_�jichn�ch�ncg_�]iof^�hin�\_�^_n_lgch_^+�Bil�nb_m_�

[h[fsm_m)�nb_�jimcncp_�[h^�l_[]nil�b_l^m�q_l_�]ig\ch_^�chni�[�mcgjf_�jimcncp_,l_[]nil�

]f[mmc`c][ncih+�Pb_�l[ncih[f_�`il�nbcm�cm�nb[n�l_[]nil�mn[nom)�[m�^_`ch_^�ch�nbcm�mno^s)�cgjc_m�[�al_[n_l�

lcme�i`�b[pcha�\__h�_rjim_^�ni�2%>HNDK%�Pbom�nb_l_�cm�[�lcme�i`�f[n_hn�ch`_]ncih�ch�b_l^m�qbc]b�[l_�

]f[mmc`c_^�[m�l_[]nil�b_l^m+

KHPP>NA=G�q[m�[�][n_ailc][f�p[lc[\f_�qbc]b�l_jl_m_hn_^�nb_�fi][ncih�i`�nb_�ion\l_[e+�

C_h_l[ffs�_[]b�ion\l_[e�q[m�fcgcn_^�ni�ih_�jlipch]_�qcnb�nb_�=f\_ln[,O[me[n]b_q[h�ion\l_[e�

\_cha�nb_�ih_�_r]_jncih+�Pb_�J_q�>lohmqc]e�\cmih�ion\l_[e�[h^�>lcncmb�?ifog\c[�]_lpc^
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ion\l_[em�q_l_�_r]fo^_^�[m�nb_�ch^_r�b_l^�q[m�nb_�ihfs�jimcncp_,l_[]nil�b_l^�ch�_[]b+

>NAA@�l_jl_m_hn_^�nb_�jl_^igch[hn�mj_]c_m�il�\l__^�ch�_[]b�b_l^�nb[n�q[m�chpifp_^�ch�

nb_�ion\l_[e+�Pb_�^[n[\[m_�q[m�^_mcah_^�ni�[]]iggi^[n_�n_mn�l_mofnm�`il�oj�ni�1�^c``_l_hn�

\l__^m,mj_]c_m�j_l�b_l^+�Bil�nb_�\_nq__h�b_l^�[h[fsm_m�i`�nb_m_�`[lgm�cn�q[m�h_]_mm[ls�ni�]bim_�.�

\l__^�ihfs+�Pb_�\l__^�]bim_h�]iof^�\_�^c``_l_hn�`lig�nb_�LNEJ?ELHA�B=NI�PULA�%m__�

?b[jn_l�0&+�Eh�b_l^m�qcnb�gil_�nb[h�.� \l__^�il�mj_]c_m)�>NAA@�q[m�^_n_lgch_^�ch�nb_�`iffiqcha�

g[hh_l7�%.&�Eh�jimcncp_,l_[]nil�b_l^m)�nbcm�q[m�nb_�mj_]c_m�il�\l__^�qbc]b�b[^�nb_�f[la_mn�hog\_l�

i`�[hcg[fm�l_mjihmc\f_�`il�nb_�jimcncp_,l_[]nil�mn[nom�i`�nb_�b_l^8�%/&�Eh�h_a[ncp_�b_l^m)�nb_�

mj_]c_m�il�\l__^�qbc]b�b[^�nb_�f[la_mn�hog\_l�i`�[hcg[fm�n_mn_^�q[m�]bim_h�ni�l_jl_m_hn�

>NAA@+

DAN@OEVA�l_jl_m_hn_^�nb_�nin[f�[hcg[fm�ih�nb_�`[lg+�En�ch]fo^_^�[ff�\l__^m�[h^�mj_]c_m�

_r]_jn�jiofnls+�Bil�_r[gjf_�[�b_l^�qcnb�4-�^[cls)�0-�\__`)�[h^� .-�^__l�qiof^�b[p_�[�DAN@OEVA�

i`�..-+�Pbcm�p[lc[\f_�q[m�][n_ailct_^�chni�1�f_p_fm)�h[g_fs�`[lgm�qcnb�-*.2)� .3*02)�03*5-)�[h^�

al_[n_l�nb[h�5-�[hcg[fm)�l_mj_]ncp_fs+

EJRAOPEC=PEKJ�?K@A�l_jl_m_hn_^�2�l_[mihm�qbs�nb_�b_l^�q[m�chp_mnca[n_^�[m�j[ln�i`�

nb_�ion\l_[e+�Pb_�EJRAOPEC=PEKJ�?K@A�q[m�[mmcah_^�`lig�nb_�j_lmj_]ncp_�i`�nb_�

chp_mnca[ncha�i``c]_l+�Pb_� .4�jimcncp_�`[lgm�^cm]ip_l_^�[m�[�l_mofn�i`�mf[oabn_l�il�jimn�giln_g�

q_l_�_fcgch[n_^�`lig�nb_�[h[fsm_m�[m�nb_s�l_jl_m_hn_^�[�j_l`_]n�]ill_f[ncih�%\s�^_`chcncih�ch�nbcm�

^[n[�m_n&�qcnb�[�jimcncp_,l_[]nil�`[lg�^_mcah[ncih�%nb_�^_j_h^_hn�p[lc[\f_&+� E`�_p_ls�`[lg�qbc]b�

b[^�\__h�chp_mnca[n_^�[m�[�l_mofn�i`�mf[oabn_l�molp_cff[h]_�il�jimn�giln_g�b[^�\__h�ch]fo^_^�ch�

nb_�^[n[�nb[h�cn�qiof^�hin�b[p_�\__h�h_]_mm[ls�ni�l_gip_�nb_� .4�jimcncp_�`[lgm+�Diq_p_l)�nbcm�

ch`ilg[ncih�q[m�hin�[p[cf[\f_�ch�nb_�l_]il^m+�Pb_�`clmn�][n_ails�%j_lcg_n_l&)�l_jl_m_hn_^�b_l^m
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qbc]b�q_l_�chp_mnca[n_^�\_][om_�nb_s�q_l_�qcnbch�[�mj_]c`c]�l[^com�i `�[�jimcncp_�il�l_[]nil�`[lg�

il�q_l_�j[ln�i`�lionch_�[l_[�n_mncha+�Pb_�m_]ih^�][n_ails�%nl[]_\[]em&�]ihn[ch_^�b_l^m�qbc]b�

q_l_�nb_�b_l^m�i`�ilcach�i `�[hcg[fm�ch�l_[]nil�il�jimcncp_�b_l^m+�Pb_�nbcl^�][n_ails�%nl[]_ionm&�

]ihn[ch_^�b_l^m�qbc]b�l_]_cp_^�[hcg[fm�`lig�b_l^m�qbc]b�b[^�jimcncp_�il�l_[]nil�[hcg[fm+�Pb_�

`iolnb�][n_ails�]ihn[ch_^�b_l^m�qcnb�[hcg[fm�nb[n�b[^�\__h�ch�]ihn[]n�qcnb�jimcncp_�il�l_[]nil�

[hcg[fm�qbcf_�ih�j[mnol_�il�^o_�ni�`_h]_�fch_�]ihn[]n+�Pb_�`c`nb�][n_ails�]ihn[ch_^�b_l^m�qbc]b�

q_l_�chp_mnca[n_^�`il�inb_l�l_[mihm�nb[h�nb_�[\ip_)�`il�_r[gjf_)�nb_�iqh_lÅm�l_ko_mn+
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P[\f_�TER
Pb_�h[g_m�)�^_m]lcjncihm)�[h^�][n_ailc_m�i`�p[lc[\f_m�om_^�ch�nb_�_p[fo[ncih�i`�lcme�`[]nilm�
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2+1� @cm]ommcih

Pb_�nbl__�gi^_fm�b[^�mcahc`c][hn�]bc*mko[l_�mn[ncmnc]m�ch^c][ncha�mig_�jl_^c]ncp_�[\cfcns+�

Pb_s�[ff�b[^�hih*mcahc`c][hn�Dimg_l*H_g_mbiq�aii^h_mm*i`*�`cn�n_mn�mn[ncmnc]m�ch^c][ncha�nb[n�nb_�

gi^_f�`cn�nb_�^[n[�l_[mih[\fs�q_ff+�Pb_�\_mn�gi^_f�ch�nb_m_�l_mj_]nm�q[m�nb_�`off�gi^_f)�`iffiq_^�

\s�nb_�][nnf_�[h^�]_lpc^�gi^_fm)�l_mj_]ncp_fs+�Ll_^c]ncp_�[\cfcns�q[m�hin�nb_�jlcg[ls�joljim_�i`�

nb_m_�gi^_fm)�biq_p_l)�nb_�j_l�]_hn�i`�b_l^m�]ill_]nfs�]f[mmc`c_^�q[m�kocn_�bcab�`il�[ff�nbl__�

gi^_fm+�Pb_�l[hecha�i`�nb_�gi^_fm�cm�mojjiln_^�\s�nb_�gi^_f�^c[ahimnc]m+�Pb_�`off)�][nnf_)�[h^�

]_lpc^�gi^_fm�b[^�1+0")� .1+/")�[h^�32+0"�l_mj_]ncp_fs�i`�nb_cl�i\m_lp[ncihm�qcnb�[�^_fn[�\_n[�

al_[n_l�nb[h� .+�Pbcm�g_[hm�nb[n�nb_m_�i\m_lp[ncihm�b[^�[�mo\mn[hnc[f� cgj[]n�ih�nb_�mn[h^[l^�_llilm�

[h^�nbom�nb_�mn[\cfcns�i`�nb_�]i_``c]c_hnm�[h^�nb_�i^^m�l[ncim�i`�nb_�gi^_fm+�Pb_�n_mnm�i`�nb_�gi^_fm�

ch^c][n_�biq_p_l)�nb[n�nb_�]ih]fomcihm�]ih]_lhcha�lcme�`[]nilm�`il�no\_l]ofimcm�mjl_[^�\_nq__h�

b_l^m�q_l_�mojjiln[\f_�\s�nb_m_�^[n[+

Pb_�i\d_]ncp_�i`�nb_�mno^s�q[m�ni�c^_hnc`s�lcme�`[]nilm� `il�\_cha�[�no\_l]ofimcm�l_[]nil�il�

jimcncp_�b_l^+�Pbcm�l_fc_m�ih�nb_�[mmogjncih�nb[n�gimn�c`�hin�[ff�i`�nb_�2%>HNDK�l_[]nil�[h^�

jimcncp_�b_l^m�q_l_�`ioh^+�En�q[m�[mmog_^�nb[n�nb_�chp_mnca[ncihm�ch�nb_m_�ion\l_[em�c^_hnc`c_^�[ff�

nb_m_�b_l^m+�Pbcm�[mmogjncih�cm�mojjiln_^�\s�nb_�`[]n�nb[n�nb_l_�b[p_�\__h�hi�h_q�jimcncp_�b_l^m�

ch�nb_m_�[l_[m�[mmi]c[n_^�qcnb�[hs�i`�nb_�jl_pciomfs�c^_hnc`c_^�b_l^m+�En�cm�jimmc\f_�nb[n�nb_l_�q_l_�

l_[]nil�il�jimcncp_�b_l^m�qb_l_�ch`_]ncih�^c^�hin�j_lmcmn+�Pb_l_`il_�nb_�lcme�`[]nilm�qbc]b�q_l_�

c^_hnc`c_^�l_jl_m_hn�lcme�`[]nilm�[mmi]c[n_^�qcnb�\_cha�[�jimcncp_,l_[]nil�b_l^�[h^�hin�mcgjfs�lcme�

`[]nilm�`il�\_cha�`ioh^�ni�\_�[�jimcncp_,l_[]nil�b_l^+

Pb_�]i_``c]c_hnm� `il�\l__^,mj_]c_m�[h^�ion\l_[e�q_l_�p_ls�ohmn[\f_�qb_h�]ip[lc[n_�

j[nn_lhm�qcnb�bcab�^_fn[�\_n[m�q_l_�l_gip_^+�Pbcm�chmn[\cfcns�q[m�^o_�ni�gofnc]iffch_[lcns
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\_nq__h�nb_�nqi�p[lc[\f_m+�Iimn�ion\l_[em�^_[fn�qcnb�jlcg[lcfs�ih_�\l__^,mj_]c_m�[h^�cn�q[m�

cgjimmc\f_�ni�m_j[l[n_�nb_�_``_]nm�i`�nb_�nqi�p[lc[\f_m�[m�ch�`[]n�nb_s�[l_�\inb�_mm_hnc[ffs�

g_[molcha�nb_�m[g_�nbcha+

Pb_�[jj[l_hn�lcme)�g_[mol_^�\s�nb_�i^^m�l[nci)�^o_�ni�nb_�ion\l_[e�fi][ncih�q[m�nb_�

l_f[ncp_�jlijilncih�i`�b_l^m�nb[n�q_l_�jimcncp_,l_[]nil�ch�nb_�ion\l_[e�chp_mnca[ncih+�Pb_�i^^m�

l[nci� `il�[hs�fi][ncih�]iof^�\_�^_]l_[m_^�mcgjfs�\s�ch]l_[mcha�nb_�hog\_l�i`�h_a[ncp_�b_l^m�nb[n�

q_l_�chp_mnca[n_^+�Pb_m_�hog\_lm�^c^�hin�g_[mol_�[�lcme�i`�\_cha�jimcncp_�nb[n�q[m�chb_l_hn�ch�

nb_�fi][ncih+�Diq_p_l)�nb_l_�q_l_�mig_�mo\nf_�[h^�ch^cl_]n�]igjih_hnm�i`�nbcm�lcme�`[]nil�qbc]b�

g[s�b[p_�]ihnlc\on_^�ni�nb_�lcme�i`�\_cha�^cm]ip_l_^�[m�[�jimcncp_,l_[]nil�b_l^+�Pb_�fi][ncih�q[m�

[�jlirs�`il�nb_�jl_^igch[hn�\l__^,mj_]c_m�ch�nb_�ion\l_[e�nb[n�b[^�i]]oll_^+�=cf�nb_�g[h[a_g_hn�

`[]nilm�[h^�mj_]c_m�lcme�`[]nilm�qbc]b�q_l_�aip_lh_^�\s�nb_�nsj_�i`�\l__^,mj_]c_m�%]_lpc^m�pm�

\ipch_&�chpifp_^�ch�[h�ion\l_[e�q_l_�]ihn[ch_^�ch�nb_�fi][ncih�p[lc[\f_+�Bil�_r[gjf_�]_lpc^�

b_l^m�q_l_�gil_�fce_fs�ni�e__j�if^_l�[hcg[fm�nb[h�nl[^cncih[f�^[cls�il�\__`�b_l^m�\_][om_�nb_�

ch^omnls�q[m�h_q_l�[h^�[hcg[fm�q_l_�gil_�p[fo[\f_�[h^�gil_�^c``c]ofn�ni�l_jf[]_+� E`�[a_�q[m�[�

lcme�`[]nil�%[m�cm�^cm]omm_^�ch�?b[jn_l�3&)�nb_h�nb_�lcme�i`�\_cha�[�jimcncp_,l_[]nil�b_l^�ch�nb_�

Khn[lci�]_lpc^�ion\l_[e�q[m�al_[n_l)�\_][om_�nb_�[p_l[a_�[a_�q[m�al_[n_l)�nb[h�`il�_r[gjf_� [�

\__`�̀ __^_l�ij_l[ncihm�ch�I[hcni\[�qb_l_�[hcg[fm�q_l_�mbcjj_^�ni�mf[oabn_l�[n�[�sioha_l�[p_l[a_�

[a_+�Pb_�fi][ncih�lcme�`[]nil�_h]igj[mm_^�[�qbif_�m_n�i`�chn[hac\f_m�mo]b�[m�biq�fiha�nb_�miol]_�

b_l^�q[m�ch`_]n_^�\_`il_�cn�q[m�^cm]ip_l_^+�Bil�_r[gjf_)�nb_�miol]_�b_l^�q[m�ch`_]n_^�`il�[�fiha�

ncg_�ch�nb_�Mo_\_]�\ipch_�ion\l_[e�[h^�[�p_ls�fiha�ncg_�[m�ch�nb_�=f\_ln[�\ipch_�ion\l_[e+�Pb_�

fiha_l�[�miol]_�b_l^�q[m�ch`_]n_^�nb_�gil_�ijjilnohcnc_m�nb_l_�q_l_�`il�nb_�ch`_]ncih�ni�\_�

nl[hmgcnn_^�ni�inb_l�b_l^m+�Pbom�nb_�gil_�jimcncp_,l_[]nil�b_l^m�nb_l_�q_l_�fce_fs�ni�\_+�Pb_l_
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q_l_�[fmi�^c``_l_h]_m�ch�chp_mnca[ncp_�n_]bhcko_m�[h^�chp_mnca[nilm�ch�^c``_l_hn�fi][ncihm+�Pb_m_�

^c``_l_h]_m�g[s�b[p_�b[^�[h�cgj[]n�ih�nb_�lcme�i`�[�b_l^�\_cha�^cm]ip_l_^�[m�[�jimcncp_,�l_[]nil�

b_l^�[h^�ch]fo^_^�mo]b�nbcham�[m�biq�[�no\_l]ofch�n_mn�cm�[^gchcmn_l_^�[h^�chn_ljl_n_^+

Pb_�lcme�^o_�ni�\l__^,mj_]c_m�q[m�mn[ncmnc][ffs�mcahc`c][hn�ihfs�ch�nb_�]_lpc^�gi^_f+�Sb_h�

]igj[l_^�ni�nb_�][n_ails�][ff_^�inb_l)�\__`�][nnf_�q_l_�mcahc`c][hnfs�f_mm�fce_fs�ni�\_�

jimcncp_,l_[]nil�b_l^m)� [h^�]_lpc^m�q_l_�.+//�ncg_m�gil_�fce_fs�ni�\_�jimcncp_+�Pb_�inb_l�

][n_ails�ch]fo^_^�mqch_)�mb__j)�ai[nm)�[h^�tii�[hcg[fm�[h^�[hs�gcm]_ff[h_iom�\l__^m�il�mj_]c_m�

hin�]ip_l_^�\s�nb_�mj_]c`c]�]f[mmc`c][ncihm+�Pb_�^[cls�][n_ails�q[m�^lijj_^�`lig�nbcm�gi^_f�\s�

nb_�mn[ncmnc][f�mi`nq[l_�[m�nb_�`_q�i\m_lp[ncihm�nb[n�q_l_�ch�nb_�^[n[�m_n�jl_^c]n_^�`[cfol_�

j_l`_]nfs+�Pbom�nb_l_�q_l_�hin�_hioab�^[cls�[h^�\__`�b_l^m�ch�nb_�]_lpc^�gi^_fm�ni�^_n_lgch_�c`�

nb_l_�q[m�[�^c``_l_h]_�ch�lcme�\_nq__h�nb_m_�nqi+�>l__^�q[m�hin�mcahc`c][hn�ch�nb_�\ipch_�gi^_fm�

moaa_mncha�nb[n�nb_l_�q[m�hi�^c``_l_h]_�ch�lcme�^o_�ni�\l__^�ch�nb_�^[cls�[h^�\__`�b_l^m+

Po\_l]ofimcm�cm�[�^cm_[m_�qbc]b�cm�mjl_[^�jlcg[lcfs�nblioab�[_limif�nl[hmgcmmcih�i`�

^lijf_n�ho]f_c+� Eha_mncih�cm�[�jimmc\f_�lion_�i`�ch`_]ncih�qbc]b�cm�gil_�cgjiln[hn�ch�^__l�nb[h�ch�

][nnf_�\on�nb_�ch`_]ncp_�^im_�b[m�\__h�mbiqh�ni�\_�]ihmc^_l[\fs�f[la_l�nb[h�`il�nb_�[_limif�lion_+�

Ahpclihg_hn[f�mjl_[^�pc[�]ihn[gch[n_^�j[mnol_m�cm�]ihmc^_l_^�chmcahc`c][hn�%/&+�Pbcm�mno^s�

mbiq_^�nb[n�b_l^m�n_mn_^�ch�ion\l_[e�mcno[ncihm�q_l_�[n�al_[n_l�lcme�i`�\_cha�l_[]nil,jimcncp_�b_l^m�

c`�nb_s�b[^�jol]b[m_^�[hcg[fm�`lig�l_[]nil,jimcncp_�`[lgm)�b[^�l_ko_mn_^�n_mncha�\_][om_�nb_�

iqh_l�eh_q�nb_�[hcg[fm�q_l_�jimmc\fs�ch�]ihn[]n�qcnb�l_[]nil,jimcncp_�[hcg[fm)�il�q_l_�b_l^m�

qbc]b�b[^�jlipc^_^�[hcg[fm�ni�[�l_[]nil,jimcncp_�`[lg+�Pbcm�ch]l_[m_^�lcme�q[m�g_[mol_^�[a[chmn�

nb_�lcme�i`�\_cha�[�l_[]nil,jimcncp_�`[lg�c`�nb_�b_l^�q[m�ch�[�]_ln[ch�j_lcg_n_l�i`�[�jimcncp_,l_[]nil�

`[lg+� En�cm�[fmi�chn_l_mncha�ni�hin_�nb[n�[�`[lg�nb[n�q[m�n_mn_^�\_][om_�cn�l_]_cp_^�[hcg[fm�`lig�[
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jimcncp_,l_[]nil�`[lg�il�]i*j[mnol_^�il�b[^�`_h]_�fch_�]ihn[]n�qcnb�ih_)�b[^�[�al_[n_l�lcme�i`�

]ihn[chcha�jimcncp_,l_[]nil�[hcg[fm�nb[h�[�`[lg�nb[n�q[m�n_mn_^�\_][om_�[�l_[]nil,jimcncp_�[hcg[f�

g[s�b[p_�ilcach[n_^�nb_l_+�Pbcm�g[e_m�chnocncp_�m_hm_�[m�nl[]_\[]e�chp_mnca[ncihm�fiie�[n�_p_ls�

`[lg�nb[n�jlipc^_^�[hcg[fm�ni�[�jimcncp_,l_[]nil�`[lg+�?ihmc^_lcha�nb_�fiq�jl_p[f_h]_�i`�

no\_l]ofimcm�cn�cm�ohfce_fs�nb[n�gil_�nb[h�ih_�`[lg�q[m�nb_�miol]_�i`�jimcncp_,l_[]nil�[hcg[fm+�

Diq_p_l�nb_�[jj[l_hn�lcme�[mmi]c[n_^�qcnb�nl[]_\[]e�chp_mnca[ncihm�cm�\c[m_^�^iqhq[l^�\_][om_�

cn�^i_m�hin�n[e_�chni�]ihmc^_l[ncih�nb[n�nb_�chp_mnca[ncih�i`�nb_�l_`_l_h]_�`[lg)� qbc]b�chcnc[n_^�nb_�

h_rn�a_h_l[ncih�i`�chp_mnca[ncih)�g[s�b[p_�\__h�chcnc[n_^�\_][om_�i`�nl[]_\[]e+� Eh�l_[fcns)�

nl[]_\[]e�chp_mnca[ncihm�qcff�]ihncho_�ni�\_�[h�cgjiln[hn�]igjih_hn�i`�ion\l_[e�chp_mnca[ncihm�

[m�qcff�[hs�mcno[ncih�qb_l_�nb_l_�cm�nb_�jimmc\cfcns�i`�[hcg[f�ni�[hcg[f�]ihn[]n+�=ff�nb_m_�

ch]l_[m_^�lcme�mcno[ncihm�cgjfs�ch]l_[m_^�]ihn[]n�qcnb�jin_hnc[ffs�ch`_]n_^�[hcg[fm+� Eh�nb_�Qhcn_^�

On[n_m�ch� .66-)�mcgcf[l�l_mofnm�q_l_�`ioh^�%4&+�Ocr�no\_l]ofiom�[hcg[fm,b_l^m�q_l_�`ioh^�[m�[�

l_mofn�i`�nl[]_\[]e�i`�l_aof[l�ecff�mf[oabn_l�[hcg[fm�*�c_�momjc]ciom�[hcg[fm�[n�mf[oabn_l+�Ocr�

_rjim_^�[h^�mcr�ch`_]n_^�b_l^m�q_l_�c^_hnc`c_^�[m�[�l_mofn�i `�nl[]cha�[hcg[fm�jl_pciomfs�

[mmi]c[n_^�%c_�nl[]_ionm&�qcnb�nb_m_�mcr�ch^_r�b_l^m+�Nionch_�n_mncha�ch� .66-�^c^�hin�l_p_[f�[hs�

ch`_]n_^,_rjim_^�b_l^m+�}Dcab�lcme�n_mncha~�%oh^_`ch_^�\on�jimmc\f_�j_lcg_n_l�n_mncha&�l_p_[f_^�

ih_�no\_l]ofiom�b_l^+�Pb_�al_[n_mn�jlijilncih�i`�b_l^m�n_mn_^�ch�[h�ion\l_[e�[l_�j_lcg_n_l�b_l^m+�

Pbom)�nb_�f[la_mn�jlijilncih�i`�l_miol]_m�cm�\_cha�om_^�ih�nb_�fiq_mn�lcme�alioj+�Pb_l_�q_l_� ./0�

2%�>HNDK�ch`_]n_^�b_l^m�`ioh^�ch�nb_�Qhcn_^�On[n_m�^olcha�nb_�j_lci^� .65/*.660�%5&+�Bcp_�%1"&�i`�

nb_m_�q_l_�^_n_]n_^�nblioab�mech�n_mncha+�Pb_�l_g[ch^_l)� ..5�%63"&�q_l_�^_n_]n_^�[n�mf[oabn_l�

[h^�nblioab�`iffiq*oj�_jc^_gcifiac][f�jli]_^ol_m+�Bolnb_lgil_)� `il�On[n_m�qcnb�[n�f_[mn�ih_�

l_[]nil�%jimcncp_�ni�][o^[f� `if^�[h^�`iffiq*oj�]igj[l[ncp_�]_lpc][f&)�ch�`cm][f�s_[l� .66-)�hi
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mn[ncmnc][ffs�mcahc`c][hn�l_f[ncihmbcj�q[m�`ioh^�\_nq__h�nb_�hog\_l�i`�[hcg[fm�n_mn_^�[h^�nb_�

hog\_l�i`�l_[]nilm�^_n_]n_^�%5&+

=�][m_�]ihnlif�mno^s�ch�El_f[h^�mbiq_^�nb[n�b_l^m�qbc]b�jol]b[m_^�[hcg[fm�ch�[�mcr�

gihnb�j_lci^�[`n_l�\_cha�^_l_mnlc]n_^�`iffiqcha�[h�ion\l_[e)�q_l_�nqc]_�[m�fce_fs�ni� `[cf�nb_�mcr�

gihnb�]b_]e�n_mn�nb[h�b_l^m�qbc]b�^c^�hin�jol]b[m_�[hcg[fm�%nb_�mn[nom�i`�nb_�miol]_�b_l^�q[m�

hin�mn[n_^&�%6&+�Eh�[hinb_l� mno^s�ch�nb_�N_jo\fc]�i`�El_f[h^)�jol]b[m_�q[m�hin�`ioh^�ni�\_�[�lcme�

`[]nil�`il�\_]igcha�[�jimcncp_�b_l^�%.-&+�Pb_l_�[l_�hog_liom�l_jilnm�ch�nb_�fcn_l[nol_�]ih]_lhcha�

nl[hmgcmmcih�i`�no\_l]ofimcm�ni�jl_pciomfs� c̀l__�b_l^m�[h^�]iohnlc_m�pc[�jol]b[m_�i`�ch`_]n_^�

[hcg[fm�%2)..&+

D_l^�mct_�q[m�[�mcahc`c][hn�lcme�`[]nil�ch�nb_�mno^s�[fnbioab�nb_�`[]nil�q[m�ihfs�

mcahc`c][hn�ch�nb_�]_lpc^�gi^_f+� Eh�[�mno^s�ch�nb_�N_jo\fc]�i`�El_f[h^�ch]l_[mcha�b_l^�mct_�q[m�[fmi�

`ioh^�ni�\_�[�lcme�`[]nil�`il�\_cha�[�jimcncp_�no\_l]ofimcm�b_l^�%.-&+� H[la_l�b_l^m�g[s�\_�

[mmi]c[n_^�qcnb�g[h[a_g_hn�jl[]nc]_m�nb[n�ch]l_[m_�nb_�lcme�i`�nl[hmgcmmcih�i`�nb_�ila[hcmg+�

Pb_l_�cm�al_[n_l�jin_hnc[f� `il� gip_g_hn�i`�[hcg[fm�`c$ig�[�f[la_l�hog\_l�i`�̂ c``_l_hn�miol]_m)�

chni� f[la_l�b_l^m�nb[h�chni�mg[ff_l�b_l^m+�Pb_�al_[n_l�gip_g_hn�qiof^�\_�h_]_mmcn[n_^�\s�h__^�

`il�l_jf[]_g_hn�[hcg[fm�[h^�\l__^cha�mni]e+�Pb_�^_hmcns�i`�[hcg[fm�g[s�\_�bcab_l�ch�f[la_l�

b_l^m�[h^�nbom�nb_�jli\[\cfcns�i`�nl[hmgcmmcih�g[s�\_�al_[n_l�\_][om_�i`�gil_�ijjilnohcnc_m�`il�

chn_l[]ncihm�\_nq__h�ch`_]n_^�[h^�mom]_jnc\f_�[hcg[fm+�Ccp_h�nb_�m[g_�jl_p[f_h]_�i`�̂ cm_[m_�[h^�

nb_�m[g_�n_mn�qcnb�nb_�m[g_�m_hmcncpcns�[h^�mj_]c`c]cns)�[�f[la_l�b_l^�cm�gil_�fce_fs�ni�\_�

c^_hnc`c_^�[m�[�jimcncp_,l_[]nil�b_l^�nb[h�[�mg[ff_l�b_l^�\_][om_�cn�cm�gil_�fce_fs�ni�c^_hnc`s�ih_�

l_[]nil,jimcncp_�[hcg[f+�Pb_�l_[mih�cm�nb[n�nb_�^cm_[m_�cm�fce_fs�ni�\_�ch�^c``_l_hn�mn[a_m�ch�

^c``_l_hn�[hcg[fm+�Pb_�gil_�[hcg[fm�%ch�[\mifon_�hog\_lm&�nb[n�[l_�n_mn_^�nb_�gil_�fce_fs�cn�cm�ni
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`ch^�ih_�nb[n�cm�[n�[�mn[a_�i`�nb_�^cm_[m_�nb[n�cm�^_n_]n[\f_�\s�nb_�n_mn+

2+2� ?ih]fomcih

Pbl__�gi^_fm�`il�nb_�\_nq__h�b_l^�mjl_[^�i`�no\_l]ofimcm�q_l_�mno^c_^+�Pb_�gi^_f�qbc]b�

ch]iljil[n_^�[ff�nb_�^[n[�`lig�nb_�][nnf_�[h^�]_lpc^�ion\l_[em�q[m�nb_�\_mn�[h^�gimn�mn[\f_�gi^_f+

Pb_l_�q_l_�hi�mn[ncmnc][ffs�mcahc`c][hn�chb_l_hn�^c``_l_h]_m�ch�\l__^�mom]_jnc\cfcns�mbiqh)�

_r]_jn�`il�[�mfcabn�ch]l_[m_�ch�lcme�`il�]_lpc^m�[h^�[�^_]l_[m_�ch�lcme�`il�\__`)�p_lmom�inb_l�mj_]c_m)�

ch�nb_�]_lpc^�gi^_f+�Hi][ncih�i`�nb_�ion\l_[e�ch]iljil[n_^�lcme�^o_�ni�nb_�\l__^,mj_]c_m�\on�cn�cm�

cgjimmc\f_�ni�[mm_mm�lcme�^o_�ni�\l__^,mj_]c_m�m_j[l[n_fs�ch�nb_�fi][ncih�p[lc[\f_+

D_l^m�qbc]b�q_l_�chp_mnca[n_^�\_][om_�nb_s�b[^�l_]_cp_^�[hcg[fm�`lig�[�l_[]nil,jimcncp_�

`[lg�q_l_�[n�[�mcahc`c][hnfs�al_[n_l�lcme�i`�\_cha�[�l_[]nil,jimcncp_�b_l^�nb[h�nbim_�chp_mnca[n_^�

\_][om_�nb_s�q_l_�n_mn_^�[m�j_lcg_n_l�b_l^�ni�[�l_[]nil,jimcncp_�b_l^+�Pb_l_�q[m�ch]l_[m_^�lcme�i`�

\_cha�[�jimcncp_,l_[]nil�b_l^�c`�chp_mnca[n_^�`il�inb_l�l_[mihm�%iqh_lÅm�l_ko_mn�`il�_r[gjf_&)�

`_h]_�fch_�il�j[mnol_�]ihn[]n�[h^�nl[]_\[]e�]ihn[]n+

Eh]l_[mcha�b_l^�mct_�q[m�[mmi]c[n_^�qcnb�ch]l_[m_^�lcme�i`�\_cha�`ioh^�[m�[�

jimcncp_,l_[]nil�b_l^�ch�[h�ion\l_[e�chp_mnca[ncih�mcno[ncih�j[lnc]of[lfs�`il�]_lpc^�b_l^m+
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?b[jn_l�2�N_`_l_h]_m

.+�Llcn]b[l^�@C+�=�?_hnols�i`�>ipch_�Po\_l]ofimcm� .555*.6557�?ihko_mn�[h^�?ihnlip_lms+�F�
?igj�L[nb�.6558667024*66+

/+�Iillcm�NO)�L`_c`_l�@Q)�F[]emih�N+�Pb_�_jc^_gcifias�i`�2O?H>=?LAJDMF�>HNDK�ch`_]ncihm+�
R_n_lch[ls�Ic]li\cifias�.66181-7.20*44+

0+�?fc`nih*D[^f_s�NO)�Scf_mgcnb�FS+�Po\_l]ofimcm�ch�^__l7�[�l_pc_q+�R_n_lch[ls�N_]il^�
.66.8./672*./+

1+�Amm_s�I=)�Niff_l�I=+�On[nom�i`�\ipch_�no\_l]ofimcm�ch�Jilnb�=g_lc][+�R_n_lch[ls�
Ic]li\cifias�.66181-7.2*//+

2+�>ifme_�C)�Ahafoh^�H)�S[bfmnlig�D)�@_Hcmf_�CS)�?iffchm�@I)�?limnih�LO+�>ipch_�
no\_l]ofimcm�ch�Oq_^cmb�^__l�`[lgm7�_jc^_gcifiac][f�chp_mnca[ncihm�[h^�nl[]cha�omcha�l_mnlc]ncih�
`l[ag_hn�[h[fsmcm+�R_n_lch[ls�N_]il^�.6628.0371.1*4+

3+�Pq_^^f_�JA)�Hcpchamnih_�L+�>ipch_�no\_l]ofimcm�]ihnlif�[h^�_l[^c][ncih�jlial[gm�ch�
=omnl[fc[�[h^�J_q�V_[f[h^+�R_n_lch[ls�Ic]li\cifias�.66181-7/0*1-+

4+�I_s_l�>)�>f__g�=I+�>ipch_�Po\_l]ofimcm+�=hcg[f�D_[fnb�Ehmcabn� .66.8..*2+

5+�>f__g�=I)�>lc^a_m�R)�?lig�NH)�@[flsgjf_�I)�Bl[h]s�@>)�N[g[h�O)�Nijl[f�?)�S[ah_l�
>=)�S[fe_l�N@+�Kp_lpc_q�i`�nb_�=mm_mmg_hn�i`�Ncme�B[]nilm� `il�2O?H>=?LAJDMF�>HNDK�ch�nb_�
Qhcn_^�On[n_m+�=hcg[f�D_[fnb�Ehmcabn�.6608.-*/.+

6+�Clc``ch�FI)�@if[h�H=+�Pb_�lif_�i`�][nnf_*ni*][nnf_�nl[hmgcmmcih�i`�2O?H>=?LAJDMF�>HNDK�ch�nb_�
_jc^_gcifias�i`�no\_l]ofimcm�ch�][nnf_�ch�nb_�N_jo\fc]�i`�El_f[h^7�=�l_pc_q+� Elcmb�R_n_lch[ls�
Fiolh[f� .6628157//5*01+

.-+�Clc``ch�FI)�I[lnch�OS)�Pbil\og�I=)�Ap_m�F=)�D[ggih^�NB+�=�][m_*]ihnlif�mno^s�ih�nb_�
[mmi]c[ncih�i`�m_f_]n_^�lcme�`[]nilm�qcnb�nb_�i]]oll_h]_�i`�\ipch_�no\_l]ofimcm�ch�nb_�N_jo\fc]�i`�
El_f[h^+�Ll_p_hncp_�R_n_lch[ls�I_^c]ch_�.6638/4742*54+

..+�Ono[ln�B=)�I[hm_l�L=)�I]Ehnimb�BC+�Po\_l]ofimcm�ch�cgjiln_^�l_^�^__l� ,AJNMK�AE=ICMK!%�
R_n_lch[ls�N_]il^� .6558.//72-5*..+
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SEPDEJ�DAN@�OLNA=@�KB�2:,4+*,7.5/82�+49/6

3+.� Ehnli^o]ncih

2O?H>=?LAJDMF�>HNDK�cm�nb_�][om[ncp_�[a_hn�i`�no\_l]ofimcm�ch�][nnf_�[h^�]_lpc^�[h^�cm�

][j[\f_�i`�ch`_]ncha�[�\li[^�l[ha_�i`�[hcg[fm�ch]fo^cha�bog[hm+�?[nnf_�[h^�]_lpc^m�g[s�\_]ig_�

g[chn_h[h]_�bimnm�qbcf_�gimn�inb_l�[hcg[fm)�[fnbioab�nb_s�\_]ig_�ch`_]n_^)�[]n�ihfs�[m�mjcffip_l�

bimnm�%c_+�\_]ig_�ch`_]n_^�\on�^i�hin�hilg[ffs�nl[hmgcn�nb_�^cm_[m_&�%.&+�=h�oh^_lmn[h^cha�i`�nb_�

lif_�i `�[hcg[f*ni*[hcg[f�nl[hmgcmmcih�i`�2O?H>=?LAJDMF�>HNDK�cm�cgjiln[hn�`il�[h�oh^_lmn[h^cha�

i`�nb_�_jc^_gcifias�i`�nbcm�^cm_[m_+�Pb_l_�[l_�g[hs�`[]_nm�i`�[hcg[f*ni*[hcg[f�nl[hmgcmmcih�nb[n�

b[p_�\__h�chp_mnca[n_^+�Kh_�cgjiln[hn�_f_g_hn�cm�nb_�j[lnc]f_�mct_�l_kocl_g_hn�`il�[_limif�

nl[hmgcmmcih�%.)/&+�=_limif�il�[_lia_hiom�nl[hmgcmmcih�i`�2%�>HNDK�cm�]ihmc^_l_^�ni�\_�nb_�gimn�

cgjiln[hn�lion_�i`�ch`_]ncih�%0&+�Pb_�[fcg_hn[ls�lion_�cm�]ihmc^_l_^�cgjiln[hn�ch�]_lpc^m�ihfs�%.&+�

B[]nilm�inb_l�nb[h�`l_ko_h]s�i`�mb_^^cha�[h^�lion_�i`�nl[hmgcmmcih�qbc]b�[l_�mcahc`c][hn�ch�

[hcg[f*ni*[hcg[f�nl[hmgcmmcih�ch]fo^_�nb_�ch`_]ncp_�^im_)�_rjimol_�ncg_)� f_p_f�i`�[hcg[f�ni�

[hcg[f�chn_l[]ncih)�[h^�bimn�mom]_jnc\cfcns�%1&+�>_b[pciol�g[s�[fmi�jf[s�[�lif_�ch�nl[hmgcmmcih�

%2&+�Bil�_r[gjf_)� ch�J_q�V_[f[h^�cn�q[m�`ioh^�nb[n�][nnf_�[h^�l_^�^__l�qbc]b�q_l_�ih�nb_�bcab_l�

_h^�i`�nb_�^igch[h]_�bc_l[l]bs�qcnbch�b_l^m�q_l_�gil_�fce_fs�nb[h�[hcg[fm�ih�nb_�\innig�_h^�ni�

chp_mnca[n_�no\_l]ofimcm�ch`_]n_^�jimmogm�qbc]b�q_l_�_rbc\cncha�ohomo[f�\_b[pciol+� En�cm�jimmc\f_�

nb[n�nbcm�\_b[pciol[f�^igch[h]_�]iof^�\_�_rjl_mm_^�ch�inb_l�mcno[ncihm�ch�[�b_l^�f_[^cha�ni�gil_�

`l_ko_hn�chn_l[]ncihm�\_nq__h�^igch[hn�[hcg[fm�[h^�nbom�[h�ch]l_[m_^�jli\[\cfcns�i`�

nl[hmgcmmcih�\_nq__h�gil_�^igch[hn�[hcg[fm+
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Pb_�i\d_]ncp_�i`�nbcm�]b[jn_l�q[m�ni�jl_m_hn�nb_�[h[fsmcm�i`�lcme�`[]nilm�[``_]ncha�nb_�

qcnbch�b_l^�mjl_[^�i`�no\_l]ofimcm�ch�?[h[^c[h�][nnf_�[h^�]_lpc^m�[h^�ni�_mncg[n_�nb_�ch]c^_h]_�

l[n_�i`�h_q�ch`_]ncihm+�=�^_m]lcjncih�i`�nb_�^[n[�]iff_]ncih�jli]_^ol_m)�nb_�^[n[)�[h^�nb_�mn[ncmnc][f�

[h[fsm_m�[l_�acp_h+�Eh^cpc^o[f�[hcg[f�lcme� `[]nilm�`il�\_nq__h�[hcg[f�mjl_[^�i`�no\_l]ofimcm�q_l_�

_r[gch_^�omcha�[�h_a[ncp_�\chigc[f�l_al_mmcih�[h[fsmcm+�Pb_�mcahc`c][h]_�i`�nb_m_�lcme�`[]nilm�cm�

^cm]omm_^�ch�fcabn�i`�mig_�i`�nb_�fcn_l[nol_�]ih]_lhcha�[hcg[f�ni�[hcg[f�mjl_[^�i`�no\_l]ofimcm�ch�

\inb�_rj_lcg_hn[f�[h^�h[nol[f�mcno[ncihm+

3+/� I[n_lc[fm�[h^�g_nbi^m

@[n[�`il�nb_�mno^s�q_l_�]iff_]n_^�`lig�ion\l_[e�`cf_m�[h^�l_]il^m�qbc]b�q_l_�fi][n_^�ch�

=alc]ofnol_�[h^�=h^�=alc*`ii^�?[h[^[Åm�N_acih[f�[h^�@cmnlc]n�i``c]_m+�Pb_�^[n[�q_l_�_rnl[]n_^�

`lig�nb_�`cf_m)�_hn_l_^�ih�^[n[�_hnls�`ilgm�[h^�nb_h�nl[hm`_ll_^�ni�[�^[n[\[m_�jlial[g�%Ic]limi`n�

=]]_mm&+�=�]igjf_n_�^_m]lcjncih�i`�nb_�ilcach[f�^[n[�ch�nb_�mno^s�[h^�i`�nb_�^[n[�]iff_]ncih�

jli]_^ol_m�][h�\_�`ioh^�ch�?b[jn_l�0+�@[n[�om_^�`il�nb_m_�[h[fsm_m�q_l_�`il�ch^cpc^o[f�[hcg[fm�

[h^�q_l_�]iff_]n_^�ihfs�ih�[hcg[fm�nb[n�q_l_�ch�l_[]nil,jimcncp_�b_l^m+�=�b_l^�q[m�]f[mmc`c_^�[m�

l_[]nil,jimcncp_�c`�ih_�il�gil_�[hcg[fm�ch�nb_�b_l^�q_l_�jimcncp_�il�momjc]ciom�ih�[�]igj[l[ncp_�

]_lpc][f�il� gc^*]_lpc][f�no\_l]ofch�mech�n_mn)�alimm�j[nbifiac][f�il�bcmnij[nbifiac][f�n_mn�`il�

no\_l]ofimcm)�il�]ofnol_� `il�I+�>HNDK%

3+/+.� @[n[

Pb_�p[lc[\f_m�om_^�ch�nb_�[h[fsmcm�[l_�^_m]lc\_^�ch�P[\f_�TET+�K\m_lp[ncihm� `il�nb_�Llch]_�

A^q[l^�Emf[h^�\ipch_+�J_q�>lohmqc]e�\cmih)�[h^�>lcncmb�?ifog\c[�]_lpc^�ion\l_[em�q_l_�

^lijj_^� [m�nb_l_�q_l_�hi�^[n[�`il�l_[]nil,jimcncp_�[hcg[fm�inb_l�nb[h�nb_�ch^_r�`[lgm+�@[n[�`lig
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[ff�jol]b[m_^�[hcg[fm�q_l_�^lijj_^�`lig�nb_�[h[fsmcm�ni�[mmol_�nb[n�c`�[h�[hcg[f�q[m�ch�nb_�

jimcncp_,l_[]nil�][n_ails�cn�q[m�^o_�ni�_rjimol_�`lig�[h�[hcg[f�ch�cnm�iqh�b_l^�[h^�hin�`lig�

_rjimol_�ch�nb_�b_l^�i`�ilcach+
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Pb_�jl_^c]n_^�ch]c^_h]_�l[n_m�ch�nb_�gi^_f�q_l_�mcgcf[l�ni�nb_�[]no[f�ch]c^_h]_�l[n_m�`il�

]_lpc^m+�Pb_�]ill_f[ncih�\_nq__h�[]no[f�[h^�jl_^c]n_^�l[n_m�ch�nb_�^[cls�[h^�\__`�\l__^m�q[m�

go]b�gil_�p[lc[\f_�[h^�nb_�jl_^c]n_^�l[n_m�q_l_�bcab_l�ch�[ff�\on�nqi�ion\l_[em�%\__`�][nnf_�ch�

nb_�Mo_\_]�]_lpc^�ion\l_[e�[h^�^[cls�][nnf_�ch�nb_�Khn[lci�]_lpc^�ion\l_[e&+�Pbcm�gi^_f�q[m�hin�

g_[hn�ni�\_�[�jl_^c]ncp_�niif�`il�qcnbch�b_l^�ch]c^_h]_�l[n_m�i`�no\_l]ofimcm�\on�q[m�^_mcah_^�ni
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acp_�mig_�_mncg[n_�i`�nb_�EN�i`�no\_l]ofimcm�ch�ch`_]n_^�b_l^m+

Pb_l_�cm�i`�]iolm_�[h�cgjiln[hn�^cmnch]ncih�\_nq__h�nb_�cgj[]n)�ih�ch]c^_h]_�l[n_m)�^o_�ni�

mom]_jnc\cfcns�ni�ch`_]ncih�p_lmom�nb[n�^o_�ni�nb_�lcme�i`�nl[hmgcmmcih�+�E`�]_lpc^m�[l_�gil_�

mom]_jnc\f_)�nb_�ch]c^_h]_�l[n_�qiof^�\_�al_[n_l�`il�nb_g�p_lmom�\ipch_m�oh^_l�mcgcf[l�]ih^cncihm+�

>__`�[hcg[fm�[l_�]ihmc^_l_^�ni�\_�[n�f_mm�lcme�nb[h�^[cls�[hcg[fm�jlcg[lcfs�\_][om_�i`�

g[h[a_g_hn�`[]nilm�mo]b�[m�biomcha�^_hmcns�hin�\_][om_�i`�̂ c``_l_h]_m�ch�chb_l_hn�mom]_jnc\cfcns�

ni�no\_l]ofimcm+�Pbcm�mno^s�^i_m�hin�[mmog_�nb[n�nb_�]ih^cncihm�qbc]b�b[p_�[h�cgj[]n�ih�

ch]c^_h]_�l[n_�q_l_�]ihmn[hn�ih�[ff�nb_�`[lgm�[h^�nb[n�nb_�ihfs�p[lc[\f_�q[m�\l__^,mj_]c_m+�

Diq_p_l�nb_l_�cm�[h�ch^c][ncih�nb[n�nb_�ch]c^_h]_�l[n_�`il�]_lpc^m�q[m�al_[n_l�[h^�ih_�i`�m_p_l[f�

jimmc\f_�_rjf[h[ncihm�`il�nbcm�bcab_l�l[n_�g[s�\_�nb[n�nb_s�[l_�chb_l_hnfs�gil_�mom]_jnc\f_�nb[h�

\ipch_m+

I[hs�`[]nilm�ch�[^^cncih�ni�chb_l_hn�mom]_jnc\cfcns�[h^�g[h[a_g_hn�jl[]nc]_m�g[s�b[p_�

ch`fo_h]_^�nb_�ENN�[h^�nb_�ch]c^_h]_�l[n_m�ch�nb_m_�^[n[�[h^�ch]fo^_^�nb_�`iffiqcha+

%.&�Pb_�gil_�jin_hnc[ffs�ch`_]nciom�[hcg[fm�nb[n�q_l_�chnli^o]_^�chni�[�b_l^�il�

_h]iohn_l_^�[m�[�`_h]_�fch_�il�j[mnol_�]ihn[]n�nb_�al_[n_l�nb_�jli\[\cfcns�i `�nl[hmgcmmcih�

[m�nb_�hog\_l�i`�jimmc\f_�chn_l[]ncihm�ch]l_[m_^+

%/&�Pb_�f[la_l�nb_�b_l^�nb[n�q[m�_rjim_^�ni�jin_hnc[ffs�ch`_]nciom�[hcg[fm�nb_�al_[n_l�nb_�

lcme�nb[n�nb_�b_l^�qiof^�\_�c^_hnc`c_^�[m�[�jimcncp_,l_[]nil�b_l^+�%O__�?b[jn_l�2)

@cm]ommcih�i`�b_l^�mct_�[m�[�lcme�`[]nil&

%0&�Ono^c_m�i`�_rj_lcg_hn[f�[h^�h[nol[f�ch`_]ncihm�b[p_�mbiqh�nb[n�nb_�ncg_�`lig�

ch`_]ncih�ni�_r]l_ncih�i`�I �>HNDK�cm�[jjlircg[n_fs�54�^[sm+�Diq_p_l�nb_�ncg_�`lig�

ch`_]ncih�ni�ch`_]nciomh_mm�[h^�nb_�`[]nilm�qbc]b�aip_lh�nbcm�[l_�hin�q_ff�ehiqh+�Clc``ch
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[h^�@if[h�%1&�^cm]omm�_r[gjf_m�i`�ion\l_[em�qb_l_�ch`_]n_^�[hcg[fm�q_l_�ch�]ihn[]n�qcnb�

inb_l�[hcg[fm�`il�fiha�j_lci^m�i`�ncg_�[h^�nl[hmgcmmcih�^c^�hin�i]]ol+�Pb_s�[fmi�acp_�[h�

_r[gjf_�i`�nl[hmgcmmcih�i`�no\_l]ofiom�jh_ogihc[�ni�13�i`�23�[hcg[fm�`lig�1/�[nn_mn_^�

%h_a[ncp_�mn[nom&� b_l^m�ch�C_lg[hs+�Pb_m_�[hcg[fm�b[m�[ff�\__h�[n�[h�[alc]ofnol[f�`[cl�

nia_nb_l�[h^�qb_h�n_mn_^�5-�^[sm�[`n_l�nb_�`[cl�[ff�l_[]n_^�ni�nb_�no\_l]ofch�n_mn+�Pb_�

miol]_�i`�nb_�ilcach[f�ion\l_[e�%c_�nb_�micol]_�i`�ch`_]ncih�[n�nb_�[alc]ofnol[f�`[cl&�q[m�

h_p_l�^_n_lgch_^+

%1&� I[h[a_g_hn�jl[]nc]_m�g[s�b[p_�b[^�[�mcahc`c][hn�cgj[]n�ih�nb_�nl[hmgcmmcih�l[n_�i`�

nb_�^cm_[m_+�Bil�_r[gjf_�biomcha�il�mni]echa�^_hmcns�g[s�b[p_�\__h�p_ls�cgjiln[hn�%6&+�

Eh�[h�_jc^_gcifiac][f�chp_mnca[ncih�i`�[h�ion\l_[e�i`�no\_l]ofimcm�ch�Oq_^cmb�^__l�`[lgm)�

cn�q[m�]ih]fo^_^�nb[n�nb_�f[la_�hog\_l�i`�no\_l]ofiom�[hcg[fm�ilcach[ncha�^cl_]nfs�`lig�

ih_�cgjiln[ncih�i`�̂ __l�jli\[\fs�[lim_�^o_�ni�chn_hm_�]liq^cha�i`�nb_�^__l�^olcha�nb_cl�

nl[hmjiln�ni�Oq_^_h�[h^�mo\m_ko_hn�ko[l[hnch_�%.-&+

Pb_�ENNm�ch�nb_�ion\l_[e�fi][ncih�q_l_�jli\[\fs�hin�^o_�ni�`[]nilm�chb_l_hn�ch�nb_�

a_ial[jbc][f�fi][ncih�i`�nb_�ion\l_[e+�Eh�`[]n�nb_�_``_]nm�g_[mol_^�\s�nb_�fi][ncih�p[lc[\f_�[h^�

nb_�\l__^,mj_]c_m�p[lc[\f_�[l_�_mm_hnc[ffs�nb_�m[g_�[m�_[]b�ion\l_[e�]ihmcmn_^�i`�jlcg[lcfs�ih_�

\l__^,mj_]c_m+�=h�_r[gjf_�i`�nb_�miln�i`�ch`fo_h]_�nb_�fi][ncih�p[lc[\f_�qiof^�b[p_�q[m�c`�nb_l_�

q[m�[�qcf^fc`_�l_m_lpicl�i`�̂ cm_[m_�qbc]b�][om_^�nl[hmgcmmcih�ni�i]]ol�`lig�nb_�l_m_lpicl�ni�

[hcg[fm�ch�b_l^m�ch�nb_�mj_]c`c]� fi][ncih+�B[lgcha�jl[]nc]_m�]b[l[]n_lcmnc]�i`�]_ln[ch�[l_[m)�

gip_g_hn�j[nn_lhm�[h^�`l_ko_h]s�ch�^c``_l_hn�a_ial[jbc][f�[l_[m�[h^�nb_�ch^cpc^o[fm�[h^�

n_]bhcko_m�chpifp_^�ch�nb_�ion\l_[e�chp_mnca[ncih�q_l_�[ff�jimmc\f_�]ihnlc\onilm�ni�nb_�ENNm�i`�

nbcm�p[lc[\f_+�Pb_�]ih`c^_h]_�chn_lp[fm�`il�nb_�ENN�p[fo_m�`il�[ff�i`�nb_�fi][ncihm)�]ihn[ch_^� .� [h^
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q_l_�nbom�hin�mn[ncmnc][ffs�mcahc`c][hnfs�^c``_l_hn� c̀*ig�nb_�ANN�`il�nb_�\[m_fch_�KQP>NA=G�

%Mo_\_]�]_lpc^&+

3+2� ?ih]fomcihm

=�gi^_f�`il�[hcg[f*ni*[hcg[f�nl[hmgcmmcih�i`�2%�>HNDK�q[m�mno^c_^�omcha�ch`ilg[ncih�ih�

.4/4�ch^cpc^o[f�[hcg[fm� c̀Åig�0-�jimcncp_,l_[]nil�b_l^m+�=�h_a[ncp_�\chigc[f�l_al_mmcih�[h[fsmcm�

q[m�om_^�ni�_p[fo[n_�nb_�_``_]nm�i`�[a_�[h^�\l__^,mj_]c_m�ih�nb_�ch]c^_h]_�l[n_�i`�h_q�ch`_]ncihm�

[h^�ni�jlipc^_�_mncg[n_m�i`�nbim_�ch]c^_h]_�l[n_m+

=m�[a_�ch]l_[m_^)�nb_�EN�i`�no\_l]ofimcm�ch`_]ncihm�[fmi�ch]l_[m_^+

Pb_�ch]c^_h]_�l[n_�[jj_[l_^�ni�\_�al_[n_l�[giha�ch�]_lpc^m�nb[h�ch�\ipch_m+�En�q[m�hin�

jimmc\f_�ni�^_n_lgch_�c`�ch]c^_h]_�l[n_m�q_l_�bcab_l�ch�^[cls�il�\__`�b_l^m+�En�cm�jimmc\f_�nb[n�nb_�

f[la_l�ch]c^_h]_�l[n_m�ch�nb_�]_lpc^�b_l^m�cm�l_f[n_^�ni�al_[n_l�mom]_jnc\cfcns�\on�`olnb_l�l_m_[l]b�ih�

inb_l�lcme�`[]nilm�[h^�g[h[a_g_hn�`[]nilm�cm�h_]_mm[ls�ni�^_n_lgch_�c`�nbcm�cm�nb_�][m_+
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?b[jn_l�3�N_`_l_h]_m

.+�Iillcm�NO)�L`_c`_l�@Q)�F[]emih�N+�Pb_�_jc^_gcifias�i`�2O?H>=?LAJDMF�>HNDK�ch`_]ncihm+�
R_n_lch[ls�Ic]li\cifias�.66181-7.20*44+

/+�H[haghcl�=@+�Ajc^_gcifias�i`�[cl\ilh_�ch`_]ncih+�>[]n�N_p�.63.8/27.40*5.+

0+�Llcn]b[l^�@C+�=�?_hnols�i`�>ipch_�Po\_l]ofimcm� .555*.6557�?ihko_mn�[h^�?ihnlip_lms+�F�
?igj�L[nb�.6558667024*66+

1+�Clc``ch�FI)�@if[h�H=+�Pb_�lif_�i`�][nnf_*ni*][nnf_�nl[hmgcmmcih�i`�2O?H>=?LAJDMF�>HNDK�ch�nb_�
_jc^_gcifias�i`�no\_l]ofimcm�ch�][nnf_�ch�nb_�N_jo\fc]�i`�El_f[h^7�=�l_pc_q+�Elcmb�R_n_lch[ls�
Fiolh[f�.6628157//5*01+

2+�O[on_l�?I)�Iillcm�NO+�@igch[h]_�Dc_l[l]bc_m�ch�][nnf_�[h^�l_^�^__l�%?_lpom�_f[jbom&7�Pb_cl�
jimmc\f_�l_f[ncihmbcj�ni�nb_�nl[hmgcmmcih�i`�\ipch_�no\_l]ofimcm+�J�V�R_n�F�.66281070-.*2+

3+�Clc``ch�FI)�I[lnch�OS)�Pbil\ol[�I=)�Ap_m�F=)�D[ggih^�NB+�=�][m_*]ihnlif�mno^s�ih�nb_�
[mmi]c[ncih�i`�m_f_]n_^�lcme�`[]nilm�qcnb�nb_�i]]oll_h]_�i`�\ipch_�no\_l]ofimcm�ch�nb_�N_jo\fc]�i`�
El_f[h^+�Ll_p_hncp_�R_n_lch[ls�I_^c]ch_� .6638/4742*54+

4+�Clc``ch�FAP)�>o]b[h�CO+�=_ncifias)�j[nbia_h_mcm�[h^�nb_�^c[ahimcm�i`�2O?H>=?LAJDMF�>HNDK�
ch�^__l+�R_n_lch[ls�Ic]li\cifias�.66181-7.60*/-2+

5+�Fo\\�GRB)�G_lg_^s�L?)�L[fg_l�J+�L[nbifias�i`�̂ ig_mnc]�[hcg[fm+�Biolnb�_^+�O[h�@c_ai7�
=][^_gc]�Ll_mm)�Eh]+� .6608�RE)�Hoham)�j+�31.*2/+

6+�J_cff�O@)�D[lg[�F)�K$>lc_h�FF)�I]?l[]e_h�NI+�Pl[hmgcmmcih�i`�no\_l]ofimcm�`lig�
_rj_lcg_hn[ffs�ch`_]n_^�][nnf_�ni�ch*]ihn[]n�][fp_m+�R_n_lch[ls�N_]il^� .6568./17/36*4.+

.-+�>ifme_�C)�Ahafoh^�H)�S[bfmnlig�D)�@_Hcmf_�CS)�?iffchm�@I)�?limnih�LO+�>ipch_�
no\_l]ofimcm�ch�Oq_^cmb�^__l�`[lgm7�_jc^_gcifiac][f�chp_mnca[ncihm�[h^�nl[]cha�omcha�l_mnlc]ncih�
`l[ag_hn�[h[fsmcm+�R_n_lch[ls�N_]il^�.6628.0371.1*4+
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?D=LPAN<

?KJ?HQOEKJO�=J@�NA?KIIAJ@=PEKJO

4+.� Ehnli^o]ncih

Po\_l]ofimcm�l_g[chm�[h�cgjiln[hn�^cm_[m_�`il�?[h[^c[h�][nnf_�[h^�]_lpc^�`[lgm�^_mjcn_�

mo]]_mm`of�]ihnlif�[h^�_l[^c][ncih�jlial[gm�[h^�nb_�fiq�jl_p[f_h]_�[h^�ch]c^_h]_�l[n_+�Pb_�

cgj[]n�i`�nb_�^cm_[m_�ih�[hcg[f�jli^o]ncih�cm�h_afcac\f_+�Pb_�al_[n_mn�_]ihigc]�cgj[]n�ni�

ch^cpc^o[f� `[lgm�i]]olm�qb_h�I+�>HNDK�cm�]ofnol_^�[h^�[ff�[hcg[fm�ih�nb_�`[lg�gomn�\_�

^_jijof[n_^+�Po\_l]ofimcm�l_g[chm�[h�cgjiln[hn�^cm_[m_�jlcg[lcfs�\_][om_�i`�chn_lh[ncih[f�nl[^_�

]ihmc^_l[ncihm+

Pbcm�mno^s�l_pc_q_^�[h^�[h[fsm_^�[ff�ion\l_[em�i`�no\_l]ofimcm�ch�?[h[^c[h�][nnf_�[h^�

]_lpc^m�\_nq__h� .652*.661+�D_l^�[h^�ch^cpc^o[f�[hcg[f�^[n[�q_l_�_rnl[]n_^�`lig�[ff�[p[cf[\f_�

ion\l_[e�`cf_m�qbc]b�q_l_�e_jn�ch�=alc]ofnol_�[h^�=alc`ii^�?[h[^[Åm�N_acih[f�[h^�@cmnlc]n�

i``c]_m+�Pb_m_�^[n[�q_l_�[h[fsm_^�`il�lcme�`[]nilm�`il�nl[hmgcmmcih�i `�no\_l]ofimcm�\_nq__h�b_l^m�

[h^�qcnbch�b_l^m+

Pb_l_�q_l_�nqi�g[ch�i\d_]ncp_m�`il�nb_�mno^s+�Pb_�`clmn�q[m�ni�l_pc_q�nb_�fcn_l[nol_�ih�

no\_l]ofimcm�ch�][nnf_�[h^�]_lpc^m+�Pb_�m_]ih^�q[m�ni�mno^s�nb_�_jc^_gcifias�i`�nb_�^cm_[m_�ch�[�

?[h[^c[h�]ihn_rn+�Pb_�joljim_�i`�nb_�jlid_]n�q[m�ni�chn_al[n_�nb_�ch`ilg[ncih�a[ch_^�ch�nb_�mno^s�

mi�nb[n�l_]igg_h^[ncihm�]iof^�\_�g[^_)�\[m_^�ih�mioh^�m]c_hnc`c]�jlch]cjf_m)�ni�b_fj�cgjlip_�

?[h[^[Åm�no\_l]ofimcm�]ihnlif�[h^�_l[^c][ncih�jlial[gm+�Pb_�l_mofnm�i`�nb_�mno^s�]iof^�[fmi�\_�

om_^�[m�m]c_hnc`c]�_pc^_h]_�ni�mojjiln�jifc]c_m�[mmi]c[n_^�qcnb�h[ncih[f�[h^�chn_lh[ncih[f�nl[^_+
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4+/� Llid_]n�?ih]fomcihm�[h^�N_]igg_h^[ncihm

Pb_�g[ch�`ch^cham)�]ih]fomcihm�[h^�l_]igg_h^[ncihm�i`�nb_�jlid_]n�][h�\_�mogg[lct_^�

oh^_l�m_p_l[f�b_[^cham)�[m�`iffiqm+

4+/+.� Kon\l_[e�chp_mnca[ncihm�*�chcnc[f�^cm]ip_ls�[h^�_jc^_gcifiac][f�`iffiq*oj

Eh�_p_ls�ion\l_[e)�nb_�mnl[n_as�`il�nb_�chp_mnca[ncih�gomn�\_�mocn_^�ni�nb_�]cl]ogmn[h]_m�

[h^�][hhin�\_�lcac^fs�jl_m]lc\_^�ch�[^p[h]_+�Diq_p_l)� `iffiqcha�[l_�a_h_l[f�jlch]cjf_m�

^_p_fij_^�nblioab�nbcm�mno^s�qbc]b�g[s�cgjlip_�?[h[^[Åm�no\_l]ofimcm�]ihnlif)�_l[^c][ncih�[h^�

molp_cff[h]_�jlial[gm+�Pb_m_�l_]igg_h^[ncihm�][h�\_�][n_ailct_^�[h^�^cm]omm_^�ch�nb_�

`iffiqcha�q[s7

.+� chcnc[f�^cm]ip_ls�i`�no\_l]ofiom�[hcg[fm�*�ch^_r�][m_m8

/+�_jc^_gcifiac][f�`iffiq*oj8�[h^)

0+� n_mncha�[h^�molp_cff[h]_�ch�l_[]nil�b_l^m�[h^�bcab�lcme�h_a[ncp_�b_l^m

C_h_l[ffs�nb_�`clmn�jimcncp_�`[lg�ch�_[]b�ion\l_[e�ch�nbcm�mno^s�q[m�c^_hnc`c_^�\_][om_�i`�

mf[oabn_l�molp_cff[h]_�il�jimn�giln_g�_r[gch[ncih�i`�[h�[hcg[f�nb[n�b[^�\__h�mc]e+�Pb_�

_r]_jncih�q[m�nb_�>lcncmb�?ifog\c[�^__l�ion\l_[e�qb_l_�nb_�ih_�]ofnol_�jimcncp_�`[lg�q[m�

c^_hnc`c_^�[m�[�l_mofn�i`�b_l^�n_mncha�l_ko_mn_^�\s�nb_�iqh_l+�=ff�]_lpc^�[h^�nb_�J_q�>lohmqc]e�

\cmih�ion\l_[em�q_l_�c^_hnc`c_^�nblioab�jimn�giln_g�_r[gch[ncih+� Eh�]ihnl[mn)�[ff�][nnf_�

ion\l_[em�q_l_�c^_hnc`c_^�nblioab�mf[oabn_l�molp_cff[h]_+�Limn�giln_g�_r[gch[ncih�cm�[�

^cm]l_ncih[ls�^_]cmcih�g[^_�\s�nb_�iqh_l�i`�[�b_l^+�Of[oabn_l�molp_cff[h]_�cm�g[h^[nils�[n�[ff�

`_^_l[ffs�chmj_]n_^�[\[nniclm+�=�go]b�mg[ff_l�jlijilncih�i`�]_lpc^m�j[mm�nblioab�`_^_l[ffs�

chmj_]n_^�[\[nniclm�]igj[l_^�ni�][nnf_+� En�q[m�[fmi�gil_�]iggih�`il�]_lpc^m�[h^�\cmih�ni�

jlial_mm�ni�[�jichn�qb_l_�]fchc][f�mcahm�[h^�^_[nb�^o_�ni�no\_l]ofimcm�i]]oll_^+�?ihmc^_l[ncih�i`
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nb_m_�`ch^cham�[h^�jimmc\f_�g_]b[hcmgm�ni�[mmol_�\_nn_l�jimn�giln_g�[h^�mf[oabn_l�molp_cff[h]_�

i`�]_lpc^�b_l^m�mbiof^�\_�oh^_ln[e_h+�Kh_�g_]b[hcmg�qiof^�\_�ni�g[e_�jimn�giln_g�

_r[gch[ncih�g[h^[nils)� ch�]_lpc^�b_l^m)�`il�[hcg[fm�qbc]b�^c_^�[`n_l�]fchc][f�mcahm�moaa_mncp_�i`�

no\_l]ofimcm+�?igjfc[h]_�ih�nb_�j[ln�i`�nb_�iqh_l�qiof^�\_�[�jli\f_g+�Pb_�?[jncp_�Qhaof[n_�

Llial[g�hiq�ch�jf[]_�ch�?[h[^[�l_kocl_m�qbif_�b_l^�n_mncha�`il�no\_l]ofimcm�_p_ls�nbl__�s_[lm+�

Ccp_h�ij_l[ncih[f�]ihmnl[chnm�nbcm�cm�[�l_[mih[\f_�ncg_�`n[g_+�Diq_p_l�c`�mom]_jnc\cfcns�ni�

no\_l]ofimcm�[h^�ch]c^_h]_�l[n_�[l_�bcab_l�ch�]_lpc^�b_l^m�nb[h�ch�\ipch_�b_l^m)�[�nbl__�s_[l�

chn_lp[f�g[s�\_�nii�fiha)�_mj_]c[ffs�ch� l_[]nil�b_l^m�%[m�^_`ch_^�ch�nbcm�j[j_l&+�Pb_m_�b_l^m�]iof^�

\_�b[h^f_^�ch�[�^c``_l_hn�g[hh_l�`lig�nb_�h_a[ncp_�b_l^m+�Pbcm�qiof^�hin�\_�[m�l_miol]_�chn_hmcp_�

[m�ohcp_lm[ffs�[jjfscha�[�mbiln_l�chn_lp[f�`il�b_l^�n_mncha+�Pb_�g_]b[hc]m�i`�nbcm�jlijim[f�[l_�

^cm]omm_^�oh^_l�n_mncha�[h^�`iffiq*oj�ni�l_[]nil�b_l^m�`il�\inb�]_lpc^m�[h^�][nnf_+

E^_hnc`c][ncih�i`�nb_�miol]_�b_l^�`il�[�no\_l]ofimcm�ion\l_[e�cm�[h�cgjiln[hn�[mj_]n�i`�[hs�

chp_mnca[ncih+�J_p_lnb_f_mm)�qb_h�[ff�nb_�ion\l_[em�q_l_�pc_q_^�nia_nb_l)�nl[]_ion�chp_mnca[ncihm�

q_l_�[h�_rnl_g_fs�cgjiln[hn�g_]b[hcmg�ni�c^_hnc`s�ch`_]n_^�%00,22&�[h^�l_[]nil�%12,5.&�`[lgm+�

Sb_h�]ig\ch_^�qcnb�inb_l�chp_mnca[ncihm�\[m_^�ih�[]no[f�]ihn[]n�\_nq__h�[hcg[fm�%nl[]_\[]e)�

`_h]_�fch_�]ihn[]n�[h^�]i*j[mnol_&�nb_�jlijilncih�i`�jimcncp_�[h^�l_[]nil�`[lgm�^_n_]n_^�q[m�-+4�

%04,22&�[h^�-+5�%33,5.&�l_mj_]ncp_fs+�Pb_�m[g_�nsj_�i`�i\m_lp[ncihm�b[p_�\__h�l_]il^_^�ch�inb_l�

]iohnlc_m�%.*0&+�Kh�nb_�inb_l�b[h^)�j_lcg_n_l�n_mncha�[]]iohn_^�`il�02+3"�%06/,..-.&�i`�nb_�b_l^m�

chp_mnca[n_^�\on�ihfs� .� jimcncp_�[h^�.� l_[]nil�b_l^�q_l_�c^_hnc`c_^�ch�nbcm�q[s+� En�cm�ko_mncih[\f_)�

ch�nb_�fcabn�i`�nb_m_�`ch^cham)� c`�l_miol]_m�mbiof^�]ihncho_�ni�\_�^cl_]n_^�ni�chn_hmcp_�j_lcg_n_l�

n_mncha+�?_ln[chfs�ch�jlcg[lcfs�]_lpc^�ion\l_[em�nb_�hog\_l�i`�\ipch_�b_l^m�qbc]b�[l_�m]l__h_^�

\_][om_�nb_s�[l_�ch�[�j_lcg_n_l�tih_�i`�[�l_[]nil�il�jimcncp_�b_l^�]iof^�\_�^_]l_[m_^�c`�hin
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_fcgch[n_^)�[h^�pc]_�p_lm[+�Pb_�`ch^cham�i`�nbcm�mno^s�][h�\_�om_^�ni�domnc`s�nbcm�jimcncih�ni�

nl[^cha�j[lnh_lm+

=]]il^cha�ni�nbcm�nb_mcm�nb_l_�q_l_�nbl__�jimmc\f_�ion]ig_m)�[n�\inb�nb_�b_l^�[h^�

ch^cpc^o[f�[hcg[f�f_p_f)�ni�n_mncha�`il�no\_l]ofimcm+�Pb_�b_l^�il�nb_�ch^cpc^o[f�]iof^�\_�h_a[ncp_)�

jimcncp_�%]ofnol_�jimcncp_&�il�[�l_[]nil+�Eh�nbcm�mno^s�l_[]nil�g_[hn�[h�[hcg[f�il�`[lg�nb[n�b[^�[hs�

momj_]n�il�jimcncp_�l_[]ncih�ni�[�no\_l]ofimcm�n_mn�inb_l�nb[h�nb_�][o^[f�`if^�n_mn+�?[o^[f�`if^�

momj_]n�il�jimcncp_�[hcg[fm�il�b_l^m�qbc]b�q_l_�h_a[ncp_�ni�inb_l�`iffiq*oj�n_mnm�q_l_�

]ihmc^_l_^�h_a[ncp_+�Pb_�bsjinb_mcm�i`�nbcm�mno^s�q[m�nb[n�b_l^m�]ihn[chcha�l_[]nil�[hcg[fm�q_l_�

[n�go]b�al_[n_l�lcme�i`�]ihnlc\oncha�ni�nb_�mjl_[^�i`�2%�>HNDK�nb[h�b_l^m�qbc]b�^c^�hin�]ihn[ch�

l_[]nil�[hcg[fm+�Pb_m_�b_l^m�mbiof^�\_�chp_mnca[n_^�gil_�chn_hmcp_fs�ni�^_n_lgch_�nb_cl�nlo_�

mn[nom�[h^�mbiof^�\_�]ihmc^_l_^�[m�jimmc\f_�miol]_m�i`�2%�>HNDK%�Pb_l_�q_l_�chmn[h]_m�ch�nb_�

ion\l_[em�chp_mnca[n_^�%I[hcni\[�`il�_r[gjf_&�qb_l_�[�}l_[]nil~�b_l^�^c^�m_lp_�[m�nb_�miol]_�i`�

ch`_]ncih�`il�inb_l�b_l^m�qbc]b�q_l_�`ioh^�ni�\_�_cnb_l�]ofnol_�jimcncp_�il�l_[]nil�b_l^m+

Eh�jimcncp_,l_[]nil�b_l^m)� ch]l_[mcha�b_l^�mct_�q[m�c^_hnc`c_^�ch�nbcm�mno^s�[m�[�lcme�`[]nil�

`il�mjl_[^�i`�no\_l]ofimcm�\_nq__h�b_l^m+�Eh]l_[mcha�[a_�i`�ch^cpc^o[f�[hcg[fm�ch�[�b_l^�q[m�

`ioh^�ni�\_�[�lcme�`[]nil�`il�nl[hmgcmmcih�qcnbch�b_l^m+�Pb_m_�nqi�`[]nilm)� c`�ehiqh)�]iof^�\_�

n[e_h�chni�]ihmc^_l[ncih)�[fiha�qcnb�nb_�]ihn[]n�][n_ails�%nl[]_ion)�]i*j[mnol_�_n]+&�qb_h�

chp_mnca[nilm�jf[hh_^�nb_�mnl[n_as�ni�chp_mnca[n_�[h�ion\l_[e+�Pi�mogg[lct_)�_jc^_gcifiac][f�

chp_mnca[ncihm�mbiof^�]ih]_hnl[n_�ih�c^_hnc`c][ncih�i`�nb_�miol]_�b_l^�[h^�nl[]_ion�chp_mnca[ncihm�

`iffiq_^�\s�inb_l�chmn[h]_m�i`�[]no[f�[hcg[f�]ihn[]n+�H[la_�b_l^m�qcnb�[h�if^_l�nb[h�[p_l[a_�

[hcg[f�jijof[ncih�[l_�jli\[\fs�[n�al_[n_l�lcme�i`�\_cha�ch`_]n_^�il�l_[]nil�b_l^m�nb[h�mg[ff_l)�

sioha_l�b_l^m+
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=hinb_l�][n_ails�i`�b_l^�nb[n�cm�[n�bcab_l�lcme)�s_n�g[s�\_�]ihmc^_l_^�h_a[ncp_)� cm�nb_�b_l^�

nb[n�l_]_cp_^�[hcg[fm�`lig�[�jimcncp_�b_l^+�Pb_�n_mncha�nb[n�cm�[jjfc_^�g[s�[]no[ffs�}gcmm~�[�

jin_hnc[ffs�ch`_]n_^�b_l^�\_][om_�nb_l_�b[^�\__h�chmo`O]c_hn�ncg_�`il�[hcg[fm�ni�giohn�[�

^_n_]n[\f_�cggohifiac][f�l_mjihm_�ni�nb_�no\_l]ofch�mech�n_mnm+

Ccp_h�nb_�p_ls�bcab�lcme�[mmi]c[n_^�qcnb�nl[]_ion�b_l^m�[h^�nb_�ch]l_[m_^�lcme�i`�

nl[hmgcmmcih�jlijim_^�`il�nb_�l_[]nil�][n_ails�b_l^)�cn�cm�jlijim_^�nb[n�nb_m_�nqi�][n_ailc_m�i`�

bcab_l�lcme�b_l^�oh^_lai�ch]l_[m_^�molp_cff[h]_�ch�il^_l�ni�[m]_ln[ch�qcnb�al_[n_l�]_ln[chns)�nb_cl�

nlo_�mn[nom+�Pb_l_�[l_�nqi�\[mc]�[jjli[]b_m�ni�ch]l_[m_^�molp_cff[h]_�[h^�nb_�nqi�][h�\_�[jjfc_^�

m_j[l[n_fs�il�nia_nb_l�^_j_h^cha�ih�nb_�bcmnils�i`�nb_�b_l^)�l_miol]_m�[p[cf[\f_�[h^�l_mofnm�

i\n[ch_^+�Pb_�nqi�[jjli[]b_m�[l_7�%.&�ch]l_[m_�`l_ko_h]s�[h^�chn_hmcns�i`�n_mncha�qcnb�nb_�m[g_�

n_]bhifiac_m8�[h^,il)�%/&�om_�[�hog\_l�i`�̂ c``_l_hn�n_]bhifiac_m�ih�nb_�m[g_�[hcg[fm�ch�[�mbiln�

ncg_�`l[g_+

=�n_]bhifias�nb[n�cm�[g_h[\f_�ni�nb_�`clmn�[jjli[]b�cm�mf[oabn_l�molp_cff[h]_�qcnb�

[nn_h^[hn�bcmnifias�[h^�]ofnol_�n_mncha+�Oj_]c`c]�`[lgm�]iof^�\_�}n[la_n_^~�`il�ch]l_[m_^�n_mncha+�

O[gjf_m�`lig�[�bcab_l�jlijilncih�i`�[hcg[fm�`lig�nb_m_�`[lgm�]iof^�\_�mo\gcnn_^�`il�n_mncha�[h^�

nb_�m[gjf_�m_f_]ncih�]iof^�]ih]_hnl[n_�ih�}bcab�lcme~�ncmmo_+�Pb_m_�[l_�nb_�f_`n�[h^�lcabn�g_^c[f�

l_nlijb[lsha_[f�fsgjb�hi^_m)�[hn_lcil�[h^�jimn_lcil�g_^c[mnch[f�fsgjb�hi^_m)�lcabn�[h^�f_`n�

\lih]bc[f�fsgjb�hi^_m)�[h^�nb_�foham�%1&+�O_hmcncpcns�i`�]ofnol_�cm�fiq�\on�cn�]iof^�\_�ch]l_[m_^�[n�

nb_�b_l^�f_p_f�\s�jiifcha�ncmmo_m�`lig�m_p_l[f�[hcg[fm+�Pbcm�]iof^�\_�^ih_�[n�mf[oabn_l�qcnbion�[�

al_[n�\ol^_h�\_cha�jf[]_^�ih�chmj_]ncih�[h^�f[\il[nils�mn[``+�Pbcm�[jjli[]b�cm�j[lnc]of[lfs�

[g_h[\f_�ni�nb_�l_[]nil�][n_ails�i`�̀ [lg�qb_l_�l_j_[n_^�mech�n_mncha�cm�hin�ch^c][n_^�il�

l_]igg_h^_^�[h^�alimm�f_mcihm�g[s�hin�\_�jl_m_hn+�K`n_h�sicga�[hcg[fm�[l_�mf[oabn_l_^�\_`il_
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f_mcihm�b[p_�[�]b[h]_�ni�^_p_fij�\on�nb_�[hcg[f�g[s�\_�ch`_]n_^�qcnb�2%�>HNDK%�?ofnol_�qiof^�\_�

nb_�ihfs�n_mn�ni�^_`chcncp_fs�^c[ahim_�no\_l]ofimcm+�?_lpc^m�[l_�f_mm�fce_fs�ni�\_�m_hn�ni�mf[oabn_l�

[h^�nb_l_`il_�[ff�[hcg[fm�nb[n�^c_�ch�l_[]nil�b_l^m�%_mj_]c[ffs�]_lpc^�b_l^m&�qb_l_�]fchc][f�mcahm�

[l_�moaa_mncp_�i`�no\_l]ofimcm�mbiof^�\_�[onijmc_^�[h^�[�\li[^�l[ha_�i`�ncmmo_m�m_hn�`il�bcmnifias�

[h^�]ofnol_+

En�cm�ehiqh�nb[n�^c``_l_hn�n_mnm�g[s�^_n_]n�ch`_]ncih�[n�^c``_l_hn�ncg_m�^olcha�nb_�]iolm_�i`�

nb_�^cm_[m_+�Pbom�cn�cm�cgjiln[hn�ni�[jjfs�^c``_l_hn�n_mnm�ni�[ff�i`�nb_�[hcg[fm�ch�[�bcab�lcme�b_l^�ni�

ch]l_[m_�nb_�jli\[\cfcns�i`�̀ ch^cha�ch`_]n_^�[hcg[fm+�D_l^m�qbc]b�[l_�]ihmc^_l_^�h_a[ncp_�

\_][om_�nb_s�b[p_�hin�b[^�ncg_�ni�giohn�[h�cggoh_�l_mjihm_�ni�nb_�no\_l]ofch�mech�n_mnm�[l_�

j[lnc]of[lfs�mocn_^�ni�nbcm�[jjli[]b�[h^�][h�\_�n_mn_^�qcnb�n_mnm�mo]b�[m�nb_�a[gg[�chn_l`_lih�n_mn�

qbc]b�cm�ehiqh�ni�^_n_]n�_[lfc_l�ch`_]ncih�nb[h�nb_�no\_l]ofch�n_mnm+�@c[ahimnc]�n_]fchifiac_m�[l_�

^cm]omm_^�[n�f_hanb�ch�?b[jn_l�/�[h^�nb_�[^p[hn[a_m�[h^�^cm[^p[hn[a_m�ni�omcha�nb_m_�

n_]bhifiac_m�[n�^c``_l_hn�ncg_m�[l_�l_pc_q_^+

4+/+/� Pb_�l_f[ncp_�cgjiln[h]_�i`�\ipch_�[h^�]_lpc^�no\_l]ofimcm

Pb_�mcahc`c][h]_�i`�no\_l]ofimcm�ch�?[h[^[�[jj_[l_^�al_[n_l�ch�]_lpc^m�[h^�\cmih�nb[h�ch�

][nnf_�ch�nb_�f[mn�n_h�s_[lm+�Bcp_�i`�nb_�hch_�ion\l_[em�q_l_�jlcg[lcfs�]_lpc^�il�\cmih�ch�mjcn_�i`�

nb_�`[]n�nb[n�nb_�hog\_l�i`�]_lpc^�[h^�\cmih�b_l^m�ch�?[h[^[�q[m�go]b�mg[ff_l�nb[h�nb_�hog\_l�

i`�\ipch_�b_l^m+�=h[fsmcm�i`�nb_�ion\l_[em�ch�qbc]b�mig_�i`�nb_�b_l^m�chp_mnca[n_^�q_l_�]_lpc^�

b_l^m�%?b[jn_l�2&�ch^c][n_^�nb[n�]_lpc^�b_l^m� %KN�:�.+//8�j�:�-+--1&� q_l_�[n�al_[n_l�lcme�i`�

no\_l]ofimcm+� Eh�[^^cncih)�nb_l_�q[m�mig_�_pc^_h]_�nb[n�nb_�qcnbch�b_l^�mjl_[^�q[m�bcab_l�[giha�

]_lpc^m�nb[h�][nnf_+�Pb_�i\m_lp_^�ch]c^_h]_�l[n_�ch�nb_�=f\_ln[,O[me[n]b_q[h�]_lpc^�ion\l_[e�q[m�

.5+3�l_[]nil,jimcncp_�[hcg[fm�j_l�.--�[hcg[f�s_[lm+�Pb_�bcab_mn�ch]c^_h]_�l[n_�`il�][nnf_�q[m�`il
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\__`�][nnf_�ch�nb_�Mo_\_]�\ipch_�ion\l_[e�%.-+.�][m_m�j_l�.--�[hcg[f�s_[lm&�[h^�q[m�

[jjlircg[n_fs�b[f`�nb_�=f\_ln[,O[me[n]b_q[h�]_lpc^�l[n_+�Oolp_cff[h]_�\_]ig_m�[�gil_�

cgjiln[hn�cmmo_�ch�]_lpc^�`[lgm�\_][om_�i`�nb_�jin_hnc[f�`il�l[jc^�mjl_[^�i`�no\_l]ofimcm�[h^�nb_�

`[]n�nb[n�]_lpc^m�[l_�fce_fs�ni�\_�e_jn�ni�[h�if^_l�[a_�nb[h�][nnf_+

En�cm�moaa_mn_^�nb[n�]_lpc^m�[l_�gil_�mom]_jnc\f_�ni�no\_l]ofimcm�nb[h�][nnf_�%2&+� En�cm�

^c``c]ofn�ni�^_n_lgch_�c`�nb_�[]no[f�mom]_jnc\cfcns�cm�al_[n_l�il�c`�g[h[a_g_hn�`[]nilm�ih�]_lpc^�

`[lgm�_hb[h]_�nb_�nl[hmgcmmcih�i`�nb_�^cm_[m_+�Pb_�cggoh_�l_mjihm_�ch�no\_l]ofimcm�ch`_]ncih�

p[lc_m�\_nq__h�[h^�qcnbch�mj_]c_m�%3*5&+�?_ln[chfs�nb_l_�[l_�mcahc`c][hn�^c``_l_h]_m�ch�

g[h[a_g_hn�i`�][nnf_�[h^�]_lpc^m�_hn_ljlcm_m�[h^�nb_m_�^c``_l_h]_m�g[s�\_�fche_^�ni�g[chn_h[h]_�

i`�ch`_]ncih�ch�nb_�]_lpc^�b_l^m�[h^�ni�nb_�lcme�i`�nl[hmgcmmcih�\inb�\_nq__h�[h^�qcnbch�b_l^m+�

Kh_�^c``c]ofns�qbc]b�i]]oll_^�ch�?[h[^[�^olcha�nb_�_[lfs�mn[a_m�i`�nb_�jli\f_g�qcnb�no\_l]ofimcm�

ch�]_lpc^m�q[m�nb[n�nb_�jlch]cjf_m�`il�]ihnlif�i`�no\_l]ofimcm�ch�][nnf_�%nblioab�mech�n_mncha&�q_l_�

[jjfc_^�ni�]ihnlif�i`�no\_l]ofimcm�ch�]_lpc^m+�Pbom�[^gchcmnl[ncih�[h^�chn_ljl_n[ncih�i`�no\_l]ofch�

mech�n_mnm�`il�]_lpc^m�q_l_�nb_�m[g_�[m�`il�][nnf_+�Diq_p_l�cn�q[m�f[n_l�^_n_lgch_^�nb[n�cn�cm�hin�

jimmc\f_�ni�_rnl[jif[n_�nb_�\ipch_� g_nbi^ifias�^cl_]nfs�ni�]_lpc^m�[h^�]b[ha_m�q_l_�g[^_�ni�

[]]iggi^[n_�nb_�^c``_l_h]_�ch�nb_�nqi+

4+/+0� Lli\f_gm�_h]iohn_l_^�[h^�i\m_lp_^�^olcha�nb_�jlid_]n�qbc]b�mbiof^�\_�[^^l_mm_^+

@[n[�]iff_]ncih�q[m�[�fiha)�n_^ciom�[h^�f[\iolciom�jli]_^ol_+�Pb_l_�q_l_�m_p_l[f�[l_[m�qbc]b�

][om_^�^c``c]ofnc_m�ch�nb_�]iff_]ncih�[h^�[h[fsmcm�i`�nb_�^[n[+�Pb_m_�ch]fo^_^7

.+� Eh]igjf_n_�[h^�gcmmcha�^[n[

/+�@c``c]ofns�ch�i\n[chcha�[h^�_rnl[]ncha�^[n[�\_][om_�i`�nb_�hih*ohc`ilgcns�i`�̀ cf_m

0+�R[lc[ncih�ch�nb_�mnil[a_�[h^�ila[hct[ncih�i`�̀ cf_m
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1+� H[]e�i`�]ihmc^_l[ncih�i`�nb_�^[n[�nb[n�q_l_�l_kocl_^�`il�[�mioh^�_jc^_gcifiac][f�

chp_mnca[ncih�[h^�[h[fsmcm)�[h^�^[n[�]iff_]ncih�g_nbi^m�qbc]b�q_l_�hin�mn[ncmnc][ffs�mioh^�

%l[h^ig�m[gjf_m�p_lmom�]ihp_hc_h]_�m[gjf_m�`il�_r[gjf_&+�Pb_m_�q_l_�jli\f_gm�hin�

\_][om_�i`�f[]e�i`�ehiqf_^a_�il�_rj_lncm_�\on�l[nb_l�\_][om_�nb_�i\d_]ncp_�i`�nb_�

chp_mnca[ncih�q[m�ni�^_n_]n�ch`_]n_^�b_l^m�[h^�^_jijof[n_�nb_g+�Diq_p_l)� [�gchcg[f�
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