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OfHKm�cm�l_aof[n_^�\s�mcgcf[l�]sniech_m�[h^�aliqnb�`[]nilm�nb[n�]ihnlif�HHK�
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^iqhl_aof[ncih�i`�M@>F�][h�f_[^�ni�_r]_mmcp_�HHK�[]ncp[ncih�[h^�][h]_l�jlial_mmcih�
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Jh]imn[nch�H�%JNH&�cm�[�g_g\_l�i`�nb_�chn_lf_oech*3�%DG*3&�l_f[n_^�]sniech_�
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jli^o]_^�gimnfs�\s�gihi]sn_m)�O*]_ffm)�[h^�g[]lijb[a_m�[h^�`oh]ncihm�[m�[�aliqnb�

l_aof[nil�nb[n�chbc\cnm�nb_�jlifc`_l[ncih�i`�[�hog\_l�i`�nogiol�]_ffm�fch_m�\s�l_aof[ncha�

]sniech_�jli^o]ncih+� JNH�cm�[�/5�e?[�afs]ijlin_ch�qcnb�[�f_hanb�i`�.63�[gchi�[]c^m�
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mj_]c_m)�biq_p_l)�ihfs�bog[hm�[l_�][j[\f_�i`�oncfctcha�\inb�nb_�JNH,ajf0-�[h^�

BNH,GD@�l_]_jnil�]igjf_r_m�%R[ha�_n�[f+�/---&+

Ob_�JNH�j[nbq[s�cm�[�]igjf_r�j[nbq[s�nb[n�l_fc_m�ih�nb_�E<F,NO<O�mcah[ffcha�
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Icnlc]�Jrc^_�%IJ&�cm�[h�cgjiln[hn�mcah[ffcha�gif_]of_�nb[n�b[m�\__h�`ioh^�ni�
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j_lci^m�i`�ncg_�`iffiqcha�_htsg_�[]ncp[ncih�i`�]ihmncnoncp_fs�_rjl_mm_^�_h^inb_fc[f�IJ�

mshnb[m_�%_IJN&�il�h_olih[f�IJ�mshnb[m_�%hIJN&+�Dh�]ihnl[mn)�ch^o]c\f_�IJ�mshnb[m_�

%cIJN&�cm�_rjl_mm_^�ihfs�[`n_l�]_ff�[]ncp[ncih�[h^�nb_h�jli^o]_m�IJ�`il�fiha�j_lci^m�i`�
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,+
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jlifc`_l[ncih�i`�][h]_l�]_ff�[l_�_mm_hnc[f�]igjih_hnm�i`�nb_�jlial_mmcih�i`�nb_�

^cm_[m_+�Obcm�mno^s�qcff�_r[gch_�nb_�jimmc\f_�fche�\_nq__h�nb_�_rjl_mmcih�i`�

jlich`f[gg[nils�g[le_lm)�cIJN�[h^�>JS*/)�jlifc`_l[ncih�fche_^�a_h_m)�J?>�
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hilg[f� fJO�.,/�]_ffm+�Ob_�_``_]ncp_�KH<�]ih]_hnl[ncih�ch�IM0�]_ffm�q[m�^_n_lgch_^�ni�
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.653)�K_aa)�/--5&+�Ob_�[]ncpcns�i`�NN<O�cm�fiq�oh^_l�\[m[f�]_ffof[l�]ih^cncihm�\on�][h�

\_�chbc\cn_^)�[]ncp[n_^�[h^,il�ch^o]_^�l[jc^fs�ch�l_mjihm_�ni�[�hog\_l�i`�g_n[\ifcn_m�

[h^�jifs[gch_�^_lcp[ncp_m�%H[nmoc�[h^�K_aa)� .665&+�<h�ch]l_[m_�ch�NN<O�[]ncpcns�][h�

^_]l_[m_�jifs[gch_�f_p_fm�[h^�jl_p_hn�]_ffof[l�jlifc`_l[ncih�ch�[�p[lc_ns�i`�]_ff�nsj_m�

%>[m_li�[h^�K_aa)� .660)�>b_h�_n�[f+)�/--0&+�Ob_�l[n_�i`�nogil�jlial_mmcih�][h�[fmi�\_�

[]]_f_l[n_^�qb_h�]_ffm�[l_�mncgof[n_^�\s�hih*gon[a_hc]�`[]nilm�mo]b�[m�nogil�jligin_lm+�

Oogil�jligin_lm�[l_�][j[\f_�i`�[``_]ncha�a_h_�_rjl_mmcih�\s�mncgof[ncha�]_ffof[l�

jlifc`_l[ncih�%Uiogjiolfcm)�/--0&+�<fih_)�nogil�jligin_lm�][h�ihfs�ch]l_[m_�nb_�

m_hmcncpcns�i`�]_ffm�ni�nogil�`ilg[ncih8�\on)�qb_h�nb_s�[]n�ch�]ih]_ln�p`cnb�gon[a_hc]�

[a_hnm�%nogil�chcnc[nilm&�nb_s�[l_�][j[\f_�i`�̀ ilgcha�nogilm�%C_hhcha�_n�[f+)� .650&+�

Kbil\if�_mn_l�nogil�jligin_lm)�mo]b�[m�jbil\if*./*gslcmn[n_�[]_n[n_�%KH<&)�[l_�

]iggihfs�om_^�ch�][h]_l�mno^c_m�^o_�ni�nb_cl�[\cfcns�ni�\ch^�ni�[h^�[``_]n�nb_�jlin_ch

,/



ech[m_�>�%KF>&�j[nbq[s�[h^�gcnia_h*[]ncp[n_^�jlin_ch�ech[m_�%H<KF&�j[nbq[s�

][omcha�[�qc^_�[ll[s�i`�_``_]nm�ch�]_ffm�%<g[l[f�_n�[f+)� .660)�Oc\_lci)�/--.&+

Dh�nbcm�mj_]c`c]�mno^s�nb_�_``_]nm�i`�KH<�ih�NN<O�jlin_ch�_rjl_mmcih�ch�C*l[m�

nl[hm`ilg_^�golch_�`c\li\f[mn�]_ffm�q[m�chp_mnca[n_^+

,(-(� BPbT`XP[a�P]S�BTbW^Sa

,(-(+� 8T[[�[X]Ta

Hiom_�.-�O� ,1�]_ffm�q_l_�nl[hm`_]n_^�qcnb�nb_�jf[mgc^�j<G5<�qbc]b�]ihn[chm�O*�

&'"4"TEU�[h^�nb_�h_igs]ch�l_mcmn[h]_�a_h_+�Kimn*nl[hm`_]ncih)�]_ff�fch_m�q_l_�

_mn[\fcmb_^�qbc]b�ch]fo^_^�C*l[m�nl[hm`ilg_^�IM0�]_ffm�qbc]b�[l_�giljbifiac][ffs�

hih*nl[hm`ilg_^�%@a[h�_n�[f)� .654)�Coln[�_n�[f)� .663&+�Dn�cm�cgjiln[hn�ni�hin_�nb[n�nb_�.-�

O�A&�]_ff�fch_�cm�hin�nogilca_hc])�qb_l_[m�nb_�IM0�]_ff�fch_�cm�][j[\f_�i`�̀ ilgcha�\_hcah�

nogilm�ch�msha_h_c]�bimnm�%@a[h�_n�[f)� .654)�Coln[�_n�[f)� .663&+

,(-(,(� 8T[[�Rc[bc`T�P]S�b`TPb\T]b�R^]SXbX^]a

.-�O�Q,�]_ffm�[h^�IM0�]_ffm�q_l_�]ofnol_^�ih�.--*gg�jf[mnc]�]ofnol_�^cmb_m�

%A[f]ih&�%=?�=cim]c_h]_m)�Hcmmcmm[oa[)�JI&�ch�[*gchcg[f�_mm_hnc[f�g_^cog�%H@H&�

%Dhpcnlia_h)�=olfchanih)�JI&�mojjf_g_hn_^�qcnb�[hnc\cinc],[hncgs]inc]�%Dhpcnlia_h)�

=olfchanih)�JI&�[h^�.-"�%p,p&�`_n[f�\ipch_�m_log�%Cs]fih_�G[\il[nilc_m)�Hcmmcmm[oa[)�

JI&�[h^�q_l_�]ofnol_^�[n�04~>�ch�2"�>J, +�>_ffm�q_l_�]ofnol_^�ni�]ih`fo_h]_�jlcil�ni�

_rjimol_�ni�KH<�%Ncag[)�J[epcff_)�JI&+�Dh�_rj_lcg_hnm�omcha�KH<)�[�m_log*`l__

,0



g_^cog�%^_`ch_^�g_^cog&�q[m�om_^�nb[n�]ihn[ch_^�1�Vra,gf�nl[hm`_llch�%Ncag[&�[h^�/�

aa,gf�chmofch�%Ncag[&+�>_ffm�q_l_�]ofnol_^�ni�]ih`fo_h]_�[h^�nb_h�jf[]_^�ch�^_`ch_^�

g_^cog�`il�/1�bl�jlcil�ni�KH<�nl_[ng_hn+�Kimn�KH<�nl_[ng_hn�]_ffm�q_l_�l_gip_^�

`lig�nb_�ncmmo_�]ofnol_�jf[n_m�omcha�[�-+0"�\o``_l_^�nlsjmch�mifoncih�%Ncag[&+

Oi�_p[fo[n_�jimmc\f_�chpifp_g_hn�i`�mcah[f�nl[hm^o]ncih�j[nbq[sm)�]_ffm�q_l_�

jl_*nl_[n_^�`il�.� biol�qcnb�mj_]c`c]�j[nbq[s�chbc\cnilm�jlcil�ni�1�biol�_rjimol_�i`�KH<+�

Ob_�chbc\cnilm�om_^�q_l_�jlin_ch�ech[m_�>�%KF>&�chbc\cnil�][fjbimnch�>�%Ncag[&)�

gcnia_h�[]ncp[n_^�jlin_ch�%H<K&�ech[m_�chbc\cnil�K?65-26�%Ncag[&)�[h^�

jbimjb[nc^sfchimcnif*0� %K*D*0&�ech[m_�chbc\cnil�GT/61--/�%Ncag[&�[n�]ih]_hnl[ncihm�i`�

2--hH)�2-jH�[h^� fJjH)�l_mj_]ncp_fs+

,(-(-(� G9G'E6<:�P]S�eTabT`]�Q[^b�P]P[gaXa'

>_ffm�q_l_�b[lp_mn_^�[h^�fsm_^�ch�]_ff�fsm[n_�\o``_l�]ihn[chcha� fJgH�Olcm�[h^�

DgH�jb_hsfg_nbsfmofjbihsf�`foilc^_�%KHNA&�%Ncag[&+�Klin_ch�]ih]_hnl[ncihm�q_l_�

^_n_lgch_^�omcha�nb_�=ci*M[^�Klin_ch�<mm[s�Fcn�%=ci*M[^�G[\il[nilc_m)�Hcmmcmm[oa[)�

JI&+�@ko[f�[giohnm�i`�jlin_ch�q_l_�_f_]nlijbil_m_^�ih�.2"�N?N*jifs[]lsf[gc^_�a_fm�

[h^�nl[hm`_ll_^�`il�.+2�bl�ihni�-+/jg�hcnli]_ffofim_�g_g\l[h_m�%=ci*M[^�G[\il[nilc_m&+�

=finm�q_l_�\fi]e_^�ch�Olcm*\o``_l_^�m[fch_�%O=N&�%2-gH�Olcm*C>f�[h^�.2-gH�I[>f&�

]ihn[chcha�."�\ipch_�m_log�[f\ogch�%=N<&�%Ncag[&)�`iffiq_^�\s�ch]o\[ncih�ch�O=N�

mojjf_g_hn_^�qcnb�-+-2"�Oq__h*/-�%O=N*O&�%Ncag[&�[h^�.7/--�^cfon_^�NN<O�jlcg[ls�

[hnc\i^s�%[�ac`n�`lig�Mi\_ln�<hnbihs�>[m_li)�Eibh�Cijechm�Phcp_lmcns)�=[fncgil_)�

H?&+�=finm�q_l_�q[mb_^�qcnb�O=N*O�[h^�ch]o\[n_^�ch�.7/---�ai[n�[hnc*l[\\cn

,1



m_]ih^[ls�[hnc\i^s�`il�/�bl�[n�liig�n_gj_l[nol_+�=finm�q_l_�q[mb_^�qcnb�O=N*O�[h^�

^_p_fij_^�omcha�=>DK*I=O�n[\f_nm+�Ob_�biom_e__jcha�jlin_ch�j*[]nch�q[m�om_^�[m�[�

fi[^cha�]ihnlif+�>igjf_g_hn[ls�g_g\l[h_m�q_l_�ch]o\[n_^�qcnb�K*[]nch�[hnc\i^s�[n�

.7.--�^cfoncih�`iffiq_^�\s�ch]o\[ncih�ch�.72--�K*[]nch�m_]ih^[ls�[hnc\i^s�[h^�

jli]_mm_^�[m�^_m]lc\_^�[\ip_�qcnb�nb_�_r]_jncih�nb[n�[]nch�jlin_ch�q[m�_f_]nlijbil_m_^�

ih�4+2"�N?N*jifs[]lsf[gc^_�a_fm+

<ff�q_mn_lh�\fin�[h[fsmcm�q[m�j_l`ilg_^�ch�nlcjfc][n_�[h^�ko[hnc`c_^�omcha�=ci*l[^�

Lo[hncns�Jh_�Ni`nq[l_+�Lo[hncns�Jh_�Ni`nq[l_�][f]of[n_m�\[h^�^_hmcns�\s�^_n_]ncha�nb_�

jcr_f�chn_hmcns�[h^�nb_�pifog_�i`�nb_�\[h^+

,(.(� FTac[ba

,(.(+(� GG6H�QPaP[�_`^bTX]�Tf_`TaaX^]�[TdT[a�P`T�T[TdPbTS�X]�CF-�RT[[�[X]Ta�R^\_P`TS�

b^� [DH�!�RT[[�[X]Ta(

NN<O�jlin_ch�_rjl_mmcih�q[m�_p[fo[n_^�ch�hih*nl[hm`ilg_^� fJO�"�]_ffm�

]igj[l_^�ni�IM0�]_ffm�\s�q_mn_lh�\fin�[h[fsmcm�%Aca+�/+.�<&+�M_mofnm�l_p_[f_^�[�/+-�`if^�

ch]l_[m_�]igj[l_^�ni�\[m[f�f_p_fm�ch�NN<O�jlin_ch�_rjl_mmcih�ch�IM0�]_ffm�]igj[l_^�ni�

fJO�A&�]_ffm�%Aca+�/ +D=&+�Obcm�l_mjihm_�^_gihmnl[n_m�[�^cl_]n�l_f[ncihmbcj�\_nq__h�BM"PU�

nl[hm`ilg[ncih�[h^�NN<O�jlin_ch�_rjl_mmcih+

,2
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Acaol_�/+.+�=[m[f�_rjl_mmcih�f_p_fm�i`�NN<O�jlin_ch�q[m�_f_p[n_^�ch�IM0�]_ffm�%C*l[Y�
nl[hm`ilg_^&�]igj[l_^�ni� fJO�"�]_ffm�%hih*nl[hm`ilg_^�jb_hinsj_&+�Klin_ch�_rjl_mmcih�
i`�NN<O�[h^�[]nch�q_l_�[h[fst_^�\s�q_mn_lh�\fin�[h[fsmcm�%Aca+/+.�<&�[h^�jlin_ch�
_rjl_mmcih�q[m�ko[hnc`c_^�[h^�l_jl_m_hn_^�qcnb�[�bcmnial[g�%Aca+/+.=&+�%.&� fJO�"�]_ffm�
qcnb�nb_�p_bc]f_�?HNJ�%/&�IM0�]_ffm�qcnb�?HNJ+

,3



,(.(,(�EW^`Q^>'+,'Bg`XabPbT�6RTbPbT�c_`TVc[PbTa�GG6H�_`^bTX]�Tf_`TaaX^]�X]�='`Pa�

b`P]aU^`\TS�\c`X]T�UXQ`^Q[Pab�RT[[a(

Klin_ch�_rjl_mmcih�i`�NN<O�q[m�_r[gch_^�ch�l_mjihm_�ni�KH<�\s�q_mn_lh�\fin�

[h[fsmcm+� Dh�nb_�hih*nl[hm`ilg_^�jb_hinsj_�%fJO�AM�]_ffm&�NN<O�jlin_ch�_rjl_mmcih�q[m�

oh[fn_l_^�ch�l_mjihm_�ni�-+.�jH�KH<�`il�1�biolm�%Aca+/+/<&+�<�/+3*`if^�ch]l_[m_�q[m�

i\m_lp_^�ch�NN<O�jlin_ch�_rjl_mmcih�ch�IM0�]_ffm�ch�l_mjihm_�ni�-+.�jH�KH<�%Aca+�

,(,7$(

,(.(-(�D_bX\P[�TUUTRba�^U�EW^`Q^['+,'Bg`XabPbT�6RTbPbT�\TSXPbTS�P[bT`PbX^]�X]�GG6H�

_`^bTX]�Tf_`TaaX^](

Ob_�ijncg[f�_``_]nm�i`�KH<�q[m�chp_mnca[n_^�ih�NN<O�jlin_ch�_rjl_mmcih�ch�

fJO�.1�]_ffm�[h^�IM0�]_ffm�[h^�ch]fo^_^�[�l[ha_�i`�KH<�]ih]_hnl[ncihm�%-+--.)�-+-.)

-+.)� .+-�jH&+�NN<O�jlin_ch�_rjl_mmcih�q[m�[jj[l_hnfs�oh[``_]n_^�ch�fJO�.1�]_ffm�ch�

l_mjihm_�ni�KH<�nl_[ng_hn�[n�[ff�KH<�]ih]_hnl[ncihm�_r[gch_^�%Acaol_�/+0�<&+�<m�

mbiqh�ch�Acaol_�/+0=)�IM0�]_ffm�mbiq_^�[h�ch]l_[m_�ch�NN<O�jlin_ch�_rjl_mmcih�

]igg_h]cha�[n�-+-.�jH�[h^�ch]l_[mcha�^l[g[nc][ffs�ch�[�^im_�^_j_h^_hn�g[hh_l�[n�

-+.�jH+�<�0+2�`if^�ch]l_[m_�q[m�i\m_lp_^�ch�NN<O�jlin_ch�_rjl_mmcih�[n�-+-.� jH�KH<)�

[�4+.� `if^�ch]l_[m_�[n�-+.� jH�KH<)�[h^�[�/+.� `if^�ch]l_[m_�[n� .+-�jH�ch�IM0�]_ffm+

Ob_l_�q[m�hi�[jj[l_hn�[fn_l[ncih�ch�NN<O�jlin_ch�_rjl_mmcih�[n�-+--DjH+

-*
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Acaol_�/+/+� fJO�A&�[h^�IM0�]_ffm�q_l_�nl_[n_^�`il�1�biolm�qcnb�-+.�aH�KH<�[h^�jlin_ch�
_rjl_mmcih�i `�NN<O�[h^�[_nch�q_l_�[h[fst_^�\s�R_mn_lh�\fin�[h[fsmcm�[h^�l_jl_m_hn_^�
qcnb�bcmnial[gm+�Aca+�/+/<*�R_mn_lh�\fin�[h[fsmcm�i`�fJO�"�]_ffm�nl_[n_^�qcnb�KH<)�Aca+�
/+/=*�Lo[hnc`c][ncih�i`�NN<O�jlin_ch�_rjl_mmcih�ch� fJO�A&�]_ffm�nl_[n_^�qcnb�KH<)�Aca+�
/+/>*�R_mn_lh�\fin�[h[fsmcm�i`�IM0�]_ffm�nl_[n_^�qcnb�KH<)�[h^�Aca+�/+/?*�
Lo[hnc`c][ncih�i`�NN<O�jlin_ch�_rjl_mmcih�ch�IM0�]_ffm�nl_[n_^�qcnb�KH<+�>_ffm�q_l_�
nl_[n_^�[m�`iffiqm7� .+�]ihnlif�%?HNJ&�/+�-+.�jH�KH<
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Acaol_�0+�KH<�jlial_mmcp_fs�ojl_aof[n_m�NN<O�jlin_ch�_rjl_mmcih�ch�nl[hm`ilg_^�
golch_�`c\li\f[mnm�%IM0&+�Klin_ch�_rjl_mmcih�q[m�^_n_lgch_^�\s�q_mn_lh�\fin�[h[fsmcm�
[h^�jlin_ch�_rjl_mmcih�q[m�ko[hnc`c_^�[h^�l_jl_m_hn_^�qcnb�bcmnial[gm+�Aca+�/+0<*�
R_mn_g�\fin�[h[fsmcm�i`�fJO� __ffm�nl_[n_^�qcnb�KH<)�Aca+�/+0=*�Lo[hnc`c_[ncih�i`�
NN<O�jlin_ch�_rjl_mmcih�ch�fJO�.3�__ffm�nl_[n_^�qcnb�KH<)�Aca+�/+0>*�R_mn_lh�\fin�
[h[fsmcm�i`�IM0�__ffm�nl_[n_^�qcnb�KH<)�[h^�Aca+�/+0?*�Lo[hnc`c][ncih�i`�NN<O�jlin_ch�
_rjl_mmcih�ch�IM0�]_ffm�nl_[n_^�qcnb�KH<+�>_ffm�q_l_�nl_[n_^�oh^_l�nb_�`iffiqcha�
]ih^cncihm7� .+�]ihnlif�%?HNJ&� /+�J+JJfjH�KH<� 0+�J+JfjH�KH<� 1+�-+.�kH�KH<� 2+�
f+JjHKH<� 3+� fJ+JjHKH<+

-,



,(.(.(�EW^`Q^['+,'Bg`XabPbT�6RTbPbT�PUUTRba�GG6H�_`^bTX]�Tf_`TaaX^]�X]�CF-�RT[[a�

X]�P�bX\T�ST_T]ST]b�\P]]T`(

Q[lciom�ncg_�chn_lp[fm�q_l_�chp_mnca[n_^�ni�^_n_lgch_�nb_�_[lfc_mn�ncg_�jichn�nb[n�

KH<�%-+.�jH&�[fn_l_^�NN<O�jlin_ch�_rjl_mmcih�ch�IM0�]_ffm+�Ocg_�jichnm�_r[gch_^�

ch]fo^_^�-)�/)�1�[h^�5�biolm+�M_mofnm�mbiq_^�%Acaol_�/+1<&�nb[n�KH<�[fn_l_^�NN<O�

jlin_ch�_rjl_mmcih�[m�_[lfs�[m�/�biolm�%.+5�`if^�ch]l_[m_&8�biq_p_l)�ijncg[f�NN<O�

jlin_ch�_rjl_mmcih�q[m�i\m_lp_^�[n�1�biolm�%2+3�`if^�ch]l_[m_&+�<n�5�biolm�KH<�

nl_[ng_hn�nb_l_�q[m�[fmi�[�0+1�`if^�ch]l_[m_�ch�NN<O�jlin_ch�_rjl_mmcih+

,(.(/(�EB6�\TSXPbTS�P[bT`PbX^]a�X]�GG6H�_`^bTX]�Tf_`TaaX^]�Xa�`TVc[PbTS�Qg�

a_TRXUXR�aXV]P[�b`P]aScRbX^]�_PbWePga�X]�CF-�RT[[a(

Pmcha�q_mn_lh�\fin�[h[fsmcm)�gcnia_h�[]ncp[n_^�jlin_ch�ech[m_�%H<KF&�j[nbq[s)�

jlin_ch�ech[m_�>�%KF>&�j[nbq[s)�[h^�nb_�K*D*0�ech[m_�j[nbq[sm�q_l_�chp_mnca[n_^�ni�

^_n_lgch_�[hs�jimmc\f_�chpifp_g_hn�ch�nb_�KH<�g_^c[n_^�[fn_l[ncihm�ch�NN<O�jlin_ch�

_rjl_mmcih�ch�IM0�]_ffm�%Acaol_�/+2<,/+2>&+�Ob_�KH<�]ih]_hnl[ncih�om_^�q[m�-+.�jH+�

>ih]_hnl[ncihm�%p,p&�i`�nb_�KF>)�H<KF�[h^�K*D*0�j[nbq[s�chbc\cnilm�om_^�q_l_�

][fjbimnch�>�%2--�hH&)�K?�-65-26�%2-jH&)�[h^�GT�/61--/�%.-�jH&)�l_mj_]ncp_fs+

--
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Acaol_�1+�KH<�g_^c[n_^�[fn_l[ncihm�ch�NN<O�jlin_ch�_rjl_mmcih�ch�IM0�]_ffm�q[m�
[jj[l_hn�[m�_[lfs�[m�1�biolm�[n�-+.�jH�KH<+�NN<O�jlin_ch�_rjl_mmcih�q[m�^_n_lgch_^�
\s�q_mn_lh�\fin�[h[fsmcm�%Aca+�1<&�[h^�l_jl_m_hn_^�qcnb�[�bcmnial[g�%Aca+�1=&+�>_ffm�
q_l_�nl_[n_^�[m�`iffiqm7� .+�]ihnlif�%?HNJ&� /+�/blm� 0+�1blm� 1+�5blm+
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,(/(� 9XaRcaaX^]

Ob_�l_aof[ncih�i`�NN<O�b[m�\__h�mbiqh�ni�\_�pcn[ffs�cgjiln[hn�`il�__ffof[l�

jlifc`_l[ncih)�]_ffof[l�^c``_l_hnc[ncih�[h^�]_ff�^_[nb�ch�[�p[lc_ns�i`�]_ff�nsj_m�%U[b_^c�_n�

[f+)�/--3)�Mi^lcao_t�_n�[f+)�/--.)�Ciha�Hch)�/--/)�=[\\[l�_n�[f+)�/--3&+�NN<O�cm�nb_�l[n_�

fcgcncha�][n[\ifc]�_htsg_�nb[n�cm�l_mjihmc\f_�`il�]ihp_lncha�mj_lgc^ch_�[h^�mj_lgch_�ni�

I*[]_nsf�mj_lgc^ch_�[h^�I*[]_nsf�mj_lgch_)�l_mj_]ncp_fs�%O[\il�[h^�O[\il)� .652&+�

Kl_pciom�mno^c_m�b[p_�^cm]ip_l_^�bcab�chnl[]_ffof[l�jifs[gch_�f_p_fm�ch�][h]_liom�]_ffm�

]igj[l_^�ni�hih*][h]_liom�]_ffm�%?_p_hm�_n�[f+)�/---)�N[p_lci�_n�[f+)�/---&+�Hil_�

mj_]c`c][ffs)�mno^c_m�b[p_�^cm]ip_l_^�nb[n�][h]_liom�]_ffm�mbiq�[h�ch]l_[m_�ch�nb_�

][n[\ifc]�chn_lg_^c[n_m�%I*[]_nsf�mj_lgc^ch_�[h^�I*[]_nsf�mj_lgch_&�i`�nb_�jifs[gch_�

j[nbq[s�%Coln[�_n�[f+)�/--.&)�qbc]b�jimmc\fs�moaa_mnm�nb[n�NN<O�[]ncpcns�cm�ch]l_[mcha�ch�

][h]_liom�__ffm�\s�[]_nsf[ncha�_r]_mm�mj_lgc^ch_�[h^�mj_lgch_�gif_]of_m+

Kbil\if*./*gslmcn[n_�[]_n[n_�q[m�mbiqh�ni�ch^o]_�mj_lgc^ch_,mj_lgch_�IY*�

[]_nsfnl[hm`_l[m_�%NN<O&�ch�IM0�]_ffm��="TEU�nl[hm`ilg_^)�\_hcah�nogil�`ilgcha&+�

NN<O�ch^o]ncih�ch�jlin_ch�_rjl_mmcih�q[m�[jj[l_hnfs�oh[``_]n_^�ch�nb_�hih*nl[hm`ilg_^�

fJO�.1�]_ffm�qbc]b�moaa_mnm�[�^cl_]n�l_f[ncihmbcj�\_nq__h�="TEU�]_ffof[l�nl[hm`ilg[ncih�

[h^�KH<�g_^c[n_^�ojl_aof[ncih�i`�NN<O�jlin_ch�_rjl_mmcih+�Kl_pciom�mno^c_m�

chp_mnca[ncha�KH<�_``_]nm�ih�IM0�]_ffm�b[p_�mbiq_^�[h�ch]l_[m_�ch�ilhcnbch_�

^_][l\irsf[m_�%J?>&�[h^�N*[^_himsfg_nbcihch_�^_][l\irsf[m_�%N<H?>&�a_h_�

_rjl_mmcih)�\inb�mbiln*fcp_^�_htsg_m�%Coln[�_n�[f+)�/--.&+�Obcm�_pc^_h]_�]ill_f[n_m�qcnb�

NN<O�ch^o]ncih�qcnb�KH<�ch�="PU �nl[hm`ilg_^�]_ffm�moaa_mncha�nb[n�nb_l_�cm�[�^cl_]n�

l_f[ncihmbcj�\_nq__h�[fn_l[ncihm�ch�[h[\ifc]�_htsg_m�%J?>&�[h^�][n[\ifc]�_htsg_m�

%NN<O&�ch�nb_�jifs[gch_�j[nbq[s�[ffiqcha�`il�chnl[]_ffof[l�jifs[gch_�big_imn[mcm+

-0



Ob_�J?>�[h^�NN<O�l_f[ncihmbcj�[fmi�moaa_mnm�[�jimmc\f_�g_]b[hcmg�\s�qbc]b�KH<�

mncgof[ncih�i`�4"TEU�nl[hm`ilg_^�]_ffm�g[s�[ffiq�][h]_l�]_ffm�ni�]ihncho_�ni�jlifc`_l[n_+

Pmcha�mj_]c`c]�chbc\cnilm�i`�mcah[f�nl[hm^o]ncih�j[nbq[sm)�KH<�g_^c[n_^�

ch^o]ncih�ch�NN<O�jlin_ch�_rjl_mmcih�ch�IM0�]_ffm�q[m�`ioh^�ni�\_�l_aof[n_^�nblioab�

mj_]c`c]�j[nbq[sm8�nb_�jlin_ch�ech[m_�>�%KF>&�j[nbq[s)�nb_�gcnia_h�[]ncp[n_^�jlin_ch�

%H<K&�ech[m_�j[nbq[s)�[h^�nb_�K*D*0�ech[m_�j[nbq[s+�Ob_�KF>�j[nbq[s�b[m�\__h�

l_jiln_^�ni�\_�_f_p[n_^�ch�\l_[mn�nogilm)�f_oe_gc]�]_ffm)�foha�][h]_l�]_ffm)�[h^�giom_�

[h^�bog[h�]ifih�nogilm�%Icmbctoe[)� .651&+�NN<O�_rjl_mmcih�q[m�[fmi�mbiqh�ni�\_�oj*�

l_aof[n_^�[`n_l�KH<*_pie_^�[]ncp[ncih�i`�KF>�ch�bog[h�gs_fic^�f_oe_gc[�]_ffm�[h^�

KF>�[]ncp[ncih�q[m�[fmi�[jj[l_hn�ch�golch_�j[jcffig[�]_ffm�ch�nb_�l_aof[ncih�i`�J?>�

jimn�bs^lia_h�j_lirc^_�nl_[ng_hn�%B[pch�_n�[f+)�/--1)�Jnc_hi�[h^�F_hmf_l)�/---&+�

<]ncp[ncih�i`�nb_�H<K�ech[m_�j[nbq[s�cm�_mm_hnc[f�`il�mcah[f�nl[hm^o]ncih�ch�l_mjihm_�ni�

hog_liom�mncgofc+� Dh�p[lciom�bog[h�g_f[hig[�]_ff�fch_m�[h^�jil]ch_�on_lch_�

_h^ig_nlc[f�]_ffm)�H<K�ech[m_�[]ncp[ncih�q[m�`ioh^�ni�\_�fche_^�ni�nb_�ch^o]ncih�i`�

NN<O�[]ncpcns�%>b_h�_n�[f+)�/--0&+

Rb_h�mno^scha�nb_�jlial_mmcih�i`�][h]_l�ch�[hs�]_ff)�NN<O�cm�[�fiac][f�_htsg_�

ni�_r[gch_8�NN<O�cm�jl_m_hn�ch�p_ls�fiq�ko[hncnc_m�ch�hilg[f�]_ffm�\on�\_]ig_m�

_rnl_g_fs�_f_p[n_^�ch�][h]_liom�ncmmo_)�NN<O�cm�nb_�l[n_�fcgcncha�_htsg_�ch�nb_�

^_al[^[ncih�j[nbq[s�i`�jifs[gch_m)�[h^�NN<O�b[m�[�p_ls�mbiln�b[f`*fc`_�\on�cm�mn[\cfct_^�

\s�inb_l�jifs[gch_m�ch�nb_�j[nbq[s�qbc]b�mbiqm�nb_�cgjiln[h]_�i`�NN<O�ni�jifs[gch_�

g_n[\ifcmg+�Aolnb_l�chp_mnca[ncha�biq�NN<O�cm�[\f_�ni�l_aof[n_�[h^�chn_l[]n�qcnb�inb_l
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jifs[gch_m�qcff�sc_f^�[�\_nn_l�oh^_lmn[h^cha�i`�biq�nb_�jifs[gch_�j[nbq[s�gcabn�\_�[�

e_s�j[nbq[s�ch�l_aof[ncha�nb_�oh]ihnliff[\f_�]_ff�aliqnb�[h^�jlifc`_l[ncih�chb_l_hn�ni�

][h]_l�jlial_mmcih+
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-(�8=6EH:F�H=F::

D]R^abPbX]�B�BTSXPbTS�:f_`TaaX^]�P]S�FTVc[PbX^]�^U�BPb`Xf�BTbP[[^_`^bTX]PaTa�

X]�P]�='`Pa�H`P]aU^`\TS�;XQ`^Q[Pab�8P_PQ[T�^U�7T]XV]�Hc\^c`�;^`\PbX^](

-(+(� 6Qab`PRb

Jh]imn[nch�H�%BNH&�cm�[�aliqnb�[h^�^c``_l_hnc[ncih�`[]nil�nb[n�b[m�\__h�mbiqh�ni�

_r_ln�\inb�mncgof[nils�[h^�chbc\cnils�_``_]nm�ih�ncmmo_�chp[mcih�ch�p[lciom�]_ff�fch_m+�

Ocmmo_�chp[mcih�][h�\_�gihcnil_^�\s�_r[gchcha�g[le_lm�i`�_rnl[]_ffof[l�g[nlcr�

^_al[^[ncih�mo]b�[m�g[nlcr�g_n[ffijlin_ch[m_�%HHK&�[]ncpcns+� Obcm�jl_m_hn�mno^s�

_fo]c^[n_m�[�fche�\_nq__h�BNH)�HHKm�[h^�p[lciom�g_^c[nilm�[mmi]c[n_^�qcnb�HHK�

[]ncpcns+�Ol_[ng_hn�i`�IM0�]_ffm�%C*l[Y�nl[hm`ilg_^)�\_hcah�nogiol�`ilgcha�]_ffm&�qcnb�

BNH�l_mofn_^�ch�[h�ch^o]ncih�i`�HHK*6�[h^�HHK*/�[]ncpcns+�HHK*6�[h^�HHK*/�

[]ncpcns�ch]l_[m_^�ch�l_mjihm_�ni�2-�ha,gf�BNH�[n�/1�bl+�HHK*6�[]ncpcns�[fmi�ch]l_[m_^�

[m�_[lfs�[m�/�biolm�qb_h�_rjim_^�ni�BNH�[n�[�]ih]_hnl[ncih�i`�/--ha,gG)�qb_l_[m�

HHK*/�[]ncpcns�^_]l_[m_^+�Ob_�_rjl_mmcih�i`�[mmi]c[n_^�g_^c[nilm�qbc]b�[``_]n�HHK�

_rjl_mmcih�q[m�^_n_lgch_^�ch�l_mjihm_�ni�BNH�nl_[ng_hn+�@HHKMDI�%_rnl[]_ffof[l�

g[nlcr�g_n[ffijlin_ch[m_�ch^o]_l&)�M@>F�%l_p_lmcih*ch^o]cha*]smn_ch_*lc]b�jlin_ch�qcnb�

F[t[f�ginc`m&)�[h^�ODHK*.� [h^�ODHK*/�%ncmmo_�chbc\cnilm�i`�HHK&�_rjl_mmcih�q[m�

^_n_lgch_^+�IM0�]_ffm�q_l_�_rjim_^�ni�BNH�[n�/--ha,gG�`il�/�biolm�[h^�ni�BNH�[n�

2-ha,gG�`il�/1�biolm)�l_mj_]ncp_fs+�R_mn_lh�\fin�[h[fsmcm�l_p_[f_^�nb[n�@HHKMDI�

jlin_ch�_rjl_mmcih�ch]l_[m_^�^l[g[nc][ffs�[n2-ha,gf�`il�/1�biolm�[h^�ch]l_[m_^�

g[le_^fs�[n�/--ha,gf�`il�/�biolm+�M@>F�jlin_ch�_rjl_mmcih�q[m�oh[fn_l_^�ch�l_mjihm_
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ni�/--ha,gf�JNH�\on�q[m�^_]l_[m_^�[n�2-ha,gf�`il�/1�biolm+�ODHK*.� [h^�ODHK*/�

jlin_ch�_rjl_mmcih�ch]l_[m_^�ch�l_mjihm_�ni�/--ha,gf�\on�q[m�mfcabnfs�^_]l_[m_^�[n�

2-ha,gf�`il�/1�biolm+�Ob_�ojl_aof[ncih�i`�HHK*6�[]ncpcns�ch�IM0�]_ffm�ch�l_mjihm_�ni�

JNH�nl_[ng_hn�[jj[l_hnfs�chpifp_m�nb_�jbimjb[nc^sfchimcnif*0� %K*D*0&�ech[m_�j[nbq[s�

[h^�nb_�oj*l_aof[ncih�i`�HHK*/�[]ncpcns�[jj[l_hnfs�chpifp_m�jlin_ch�ech[m_�>�%KF>&�

[h^�H<K�ech[m_�%H<KF&�j[nbq[sm+�Ob_�chpifp_g_hn�i`�nb_�E<F,NO<O�j[nbq[s�ch�

nbcm�BNH*g_^c[n_^�l_mjihm_�ch�IM0�]_ffm�q[m�[fmi�^_gihmnl[n_^+

-(,(� >]b`^ScRbX^]

Jh]imn[nch�H�%JNH&�cm�[�jf_cinlijc]�]sniech_�nb[n�\_fiham�ni�nb_�chn_lf_oech*3�

moj_l`[gcfs+�Dn�cm�mshnb_mct_^�\s�gihi]sn_m)�g[]lijb[a_m�[h^�[]ncp[n_^�O�fsgjbi]sn_m�

[h^�[_nm�nblioab�mj_]c`c]�l_]_jnilm�ch�[�qc^_�p[lc_ns�i`�__ffm�ch]fo^cha�foha�[h^�

_h^inb_fc[f�]_ffm�[h^�g[hs�nogiol�]_ff�fch_m�%I[a[n[�_n�[f+)�/--0)�R_cmm�_n�[f+)�/--3&+�

Ob_�l_]_jnilm�`il�JNH�f[]e�[h�chnlchmc]�nslimch_�ech[m_�^ig[ch�[h^)�nb_l_`il_)�l_fs�ih�

nb_�E<F,NO<O�]snijf[mgc]�j[nbq[s�[m�[�g_^c[nil�i`�mcah[f�nl[hm^o]ncih+�Obcm�j[nbq[s�

oncfct_m�E[hom�ech[m_m�%E<Fm&�[h^�Ncah[f�Ol[hm^o]_lm�[h^�<]ncp[nilm�i`�Ol[hm]lcjncih�

%NO<Om&�ni�l_f[s�mcah[fm�`lig�]sniech_m�%[h^�aliqnb�`[]nilm&�ni�nb_�]_ff�ho_f_om�

[ffiqcha�NO<O�jlin_chm�ni�gi^c`s�a_h_�_rjl_mmcih�%>b_h�[h^�=_hp_hcmn_)�/--1)�>b_h�

_n�[f+)�/--2&+�Ob_�j[nbq[s�jf[sm�[�]_hnl[f�lif_�ch�]_ff�`[n_�^_]cmcihm�mo]b�[m�jlifc`_l[ncih)�

^c``_l_hnc[ncih�[h^�[jijnimcm�%Big_t*G_]bih)� .666&+�M_]_hn�mno^c_m�[fmi�moaa_mn�[�lif_�

`il�nb_�E<F,NO<O�j[nbq[s�ch�_rnl[]_ffof[l�g[nlcr�%@>H&�g_n[\ifcmg�ch�bog[h�

[mnli]sn_m�%I[a[m_�[h^�Ri_mmh_l)� .666&+�Ob_�@>H�b[m�\__h�mbiqh�ni�\_�ncabnfs
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l_aof[n_^�\s�g[nlcr�g_n[ffijlin_ch[m_m�%HHKm&+�HHKm�[l_�_htsg_m�nb[n�[l_�_mm_hnc[f�

`il�nb_�jlin_ifsnc]�^_al[^[ncih�i`�]iff[a_hm�[h^�jlin_iafs][hm�i`�nb_�@>H+�Ob_l_�[l_�

hog_liom�g_g\_lm�i`�nb_�HHK�`[gcfs�[h^�_[]b�[l_�]f[mmc`c_^�[]]il^cha�ni�nb_�

mo\mnl[n_�nb_�_htsg_�cm�][j[\f_�i`�̂ _al[^cha�%?_lsoach[�[h^�Locaf_s)�/--3&+�Jh_�

cgjiln[hn�mo\`[gcfs�i`�HHKm�ch]fo^_m�nb_�a_f[nch[m_m�qbc]b�]ihmcmnm�i`�g[nlcr�

g_n[ffijlin_ch[m_*6�%HHK*6&�[h^�g[nlcr�g_n[ffijlin_ch[m_*/�%HHK*/&+�=inb�HHK*6�

[h^�HHK*/�[l_�]ihmc^_l_^�ni�\_�cgjiln[hn�ch�nb_�g_n[mn[mcm�i`�][h]_l�]_ffm�^o_�ni�nb_cl�

[\cfcns�ni�\l_[e�^iqh�nb_�@>H�i`�nb_�]_ffm�%Gc�[h^�U[`[loff[b)� .665)�Nn_nf_l*Nn_p_hmih�

[h^�To)�/--.&+

HHKm�jf[s�pcn[f�lif_m�ch�hilg[f�]_ffof[l�^sh[gc]m�[h^�nb_l_`il_�nb_cl�_rjl_mmcih�

cm�[�bcabfs�l_aof[n_^�jli]_mm+�Ocmmo_�chbc\cnilm�i`�g_n[ffijlin_ch[m_�%ODHKm&�[l_�ih_�

g_nbi^�i`�HHK�l_aof[ncih8�ODHK*.� [h^�ODHK*/�b[p_�\__h�mbiqh�ni�l_aof[n_�HHK*6�

[h^�HHK*/)�l_mj_]ncp_fs+�ODHKm�\ch^�ni�[h^�chbc\cn�nb_�[]ncp_�`ilg�i`�HHKm�[h^�b[p_�

\__h�mbiqh�ni�chbc\cn�]_ff�chp[mcih�MQ�XMVTR�[h^�nogilca_h_mcm,g_n[mn[mcm�MQ�XMXR�%>bcl]i�

_n�[f+)�/--3)�G[g\_ln�_n�[f+)�/--1&+�HHKm�[l_�[fmi�bcabfs�l_aof[n_^�\s�@HHKMDI�

%_rnl[]_ffof[l�g[nlcr�g_n[ffijlin_ch[m_�ch^o]_l&�[h^�M@>F�%l_p_lmcih*ch^o]cha*�

]smn_ch_*lc]b�jlin_ch�qcnb�e[t[f�ginc`m&+�@HHKMDI�cm�p_ls�cgjiln[hn�ch�ncmmo_�

l_gi^_ffcha�[h^�b[m�\__h�l_jiln_^�ni�\_�ch^o]_^�\s�m_p_l[f�HHKm)�ch]fo^cha�HHK*6�

[h^�HHK*/�%B[\cmih�_n�[f+)�/--2)�I[\_mbcg[)�/--3&+�?iqh*l_aof[ncih�i`�M@>F�ch�

][h]_l�]_ff�fch_m�b[m�\__h�mbiqh�ni�l_mofn�ch�_r]_mmcp_�[]ncp[ncih�i`�HHKm�nb_l_\s�

jligincha�chp[mcih�[h^�g_n[mn[mcm�%Ii^[�_n�[f+)�/--0&+�Obcm�mno^s�qcff�_r[gch_�nb_
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_``_]nm�i`�JNH�ih�nb_�_rjl_mmcih�[h^�l_aof[ncih�i`�HHK�[h^�[mmi]c[n_^�g_^c[nilm�ch�

nl[hm`ilg_^�golch_�`c\li\f[mnm+

-(-�BPbT`XP[a�P]S�BTbW^Sa

-(-(+(� 8T[[�[X]Ta�P]S�V`^ebW�R^]SXbX^]a

Hiom_�.-�O�.1�]_ffm�q_l_�nl[hm`_]n_^�qcnb�nb_�jf[mgc^�j<G5<�qbc]b�]ihn[chm�O*�

&'"]M"TEU�[h^�nb_�h_igs]ch�l_mcmn[h]_�a_h_+�Kimn*nl[hm`_]ncih)�]_ff�fch_m�q_l_�

_mn[\fcmb_^�qbc]b�ch]fo^_^�IM0�]_ffm�qbc]b�[l_�giljbifiac][ffs�hih*nl[hm`ilg_^�

%Ii^[�_n�[f+)�/--0)�@a[h�_n�[f+)� .654&+�Dn�cm�cgjiln[hn�ni�hin_�nb[n�nb_�.-�O�"�]_ff�fch_�cm�

hin�nogilca_hc]�qb_l_[m�nb_�IM0�]_ff�fch_�cm�][j[\f_�i`�̀ ilgcha�\_hcah�nogiolm�ch�

msha_h_c]�bimnm�%Ii^[�_n�[f+)�/--0)�@a[h�_n�[f+)� .654&+
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>b[ha�_n�[f+)�/--3)�B[\cmih�_n�[f+)�/--2&+�Jol�`ch^cham�moaa_mnm�nb[n�HHK�[]ncpcns�ch�

IM0�]_ffm�ch�l_mjihm_�ni�JNH�%2-ha,gf�`il�/1�bl&�[l_�l_aof[n_^�nblioab�@HHKMDI�

[h^�M@>F�[h^�moaa_mnm�nb[n�C*l[Y�nl[hm`ilg[ncih�ch�IM0�]_ffm�g_^c[n_m�nb_�[fn_l[ncih�

ch�\inb�@HHKMDI�[h^�M@>F+�Jol�mno^c_m�[fmi�moaa_mn�nb[n�OfHK*.� [h^�OfHK*/�

qilem�ch�]ih]_ln�qcnb�@HHKMDI�\on�hin�M@>F�ni�l_aof[n_�nb_�JNH�g_^c[n_^�

l_mjihm_�ch�HHK*6�[h^�HHK*/�[]ncpcns�[n�bcab_l�JNH�]ih]_hnl[ncihm+�OfHK*.� [h^�

OfHK*/�]igjf_r�qcnb�]iff[a_h[m_m,a_f[nch[m_m�[h^�hilg[ffs�l_mofn�ch�nb_�cll_p_lmc\f_�

ch[]ncp[ncih�i`�HHK*6�[h^�HHK*/)�l_mj_]ncp_fs�%>bcl]i�_n�[ c)�/--3)�G[g\_ln�_n�[f+)�

/--1&)�[h^�ch�p[lciom�]_ff�nsj_m�JNH�b[m�\__h�mbiqh�ni�[fn_l�ODHKm�gMI<�f_p_f�

%I[a[n[�_n�[f)�/--0&+�@HHKMDI�cm�ehiqh�ni�\_�chpifp_^�ch�nb_�l_aof[ncih�i`�g[nlcr�

l_gi^_ffcha�[h^�][h�mncgof[n_�nb_�jli^o]ncih�i`�p[lciom�HHKm�ch�`c\li\f[mnm�[h^�

_h^inb_fc[f�]_ffm�[h^�M@>F�b[m�\__h�mbiqh�ni�\_�chpifp_^�ch�HHK�l_aof[ncih�\_][om_�

i`�cnm�[\cfcns�ni�\ch^�ni�[h^�chbc\cn�nb_�jlin_ifsnc]�[]ncpcns�i`�HHK*6)�qbc]b�jl_p_hnm�nb_�

^ca_mncih�i`�nb_�@>H+�M_m_[l]b_lm�b[p_�[fmi�`ioh^�nb[n�M@>F�cm�qc^_fs�_rjl_mm_^�ch�

hilg[f�ncmmo_)�qb_l_[m�cn�cm�mnlihafs�chbc\cn_^�ch�m_p_l[f�nogiol*^_lcp_^�]_ffm�[h^�ch�

`c\li\f[mnm�nl[hm`ilg_^�qcnb�ih]ia_h_m�%N[m[b[l[�_n�[f+)� .666)�O[e[b[mbc�_n�[f+)� .665&+

Obcm�mno^s�[fmi�moaa_mnm�nb[n�nb_�E<F*NO<O�[]ncp[ncih�j[nbq[s�cm�oncfct_^�ch�C*�

TEU�nl[hm`ilg_^�IM0�]_ffm�ch�l_mjihm_�ni�JNH�nl_[ng_hn+�Jhfs�mj_]c`c]�g_g\_lm�i`�nb_�

E<F*NO<O�j[nbq[s�q_l_�mbiqh�ni�\_�[]ncp[n_^�ch�nb_�JNH�l_mjihm_�qbc]b�moaa_mnm
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nb[n�nb_�E<F,NO<O�j[nbq[s�cm�][j[\f_�i`�g_^c[ncha�[�l_mjihm_�ch�IM0�]_ffm�

ch^_j_h^_hn�i`�[ff�g_g\_lm�i`�nb_�j[nbq[s+� Dh�nbcm�mno^s�E<F*.)�E<F*/)�E<F*0�[h^�

NO<O*/)�NO<O*0� mbiq_^�[h�chpifp_g_hn�ch�nb_�IM0�l_mjihm_�ni�JNH�qb_l_[m�NO<O*�

.� [h^�NO<O*1�qb_l_�[jj[l_hnfs�hin�chpifp_^�ch�nbcm�l_mjihm_+�Dn�cm�q_ff�ehiqh�nb[n�[�

p[lc_ns�i`�]sniech_m)�ch]fo^cha�JNH)�oncfct_m�nb_�E<F,NO<O�j[nbq[s�ch�\inb�bog[h�

[h^�golch_�]_ffm+�M_]_hn�mno^c_m�b[p_�`ioh^�nb[n�E<F*.)�E<F*/)�[h^�E<F*0�[ff�\_]ig_�

[]ncp[n_^�ojih�mncgof[ncih�\s�JNH�[h^�\inb�E<F*.� [h^�E<F*/�]igj_n_�`il�l_]_jnil�

\ch^cha�mcn_m�%Big_t*G_]bih)� .666)�Niha�_n�[f)�/--2&+�Ciq_p_l)�E<F*.� m__gm�ni�\_�nb_�

]lcnc][f�E<F�l_kocl_^�`il�JNH�mcah[ffcha�%K[la[h[m�_n�[f+)� .665&+�Nno^c_m�b[p_�[fmi�

`ioh^�nb[n�JNH�cm�[�jin_hn�[]ncp[nil�i`�NO<O*0�ch�[�p[lc_ns�i`�]_ff�nsj_m�[h^�ni�[�f_mm_l�

_rn_hn�NO<O*.� %A[``_�_n�[f)�/--2)�Bl[hn�_n�[f)�/--/)�>b_h�[h^�=_hp_hcmn_)�/--1&+�Ob_�

E<F,NO<O�j[nbq[s�][h�[fmi�[]n�ch�]ih]_ln�qcnb�nb_�H<K�ech[m_�j[nbq[s�ojih�JNH�

mncgof[ncih�VLcha�_n�[f)�/--.)�C[f`n_l�_n�[f)�/---)�Nn[h][ni�_n�[f+)� .664&)�qbcf_�[hinb_l�

mno^s�b[m�mbiq_^�nb[n�nb_�E<F*NO<O�j[nbq[s�[h^�nb_�H<K�ech[m_�j[nbq[s�[l_�

ch^_j_h^_hnfs�chpifp_^�ch�nb_�JNH�mncgof[n_^�jlifc`_l[ncih�i`�bog[h�[^cjim_*^_lcp_^�

g_m_h]bsg[f�mn_g�]_ffm�%Niha�_n�[f+)�/--2&+�Ob_�KF>�j[nbq[s�b[m�[fmi�\__h�mbiqh�ni�

\_�fche_^�qcnb�nb_�E<F*NO<O�j[nbq[sm�[h^�cm�[�l_aof[nil�i`�NO<O*0� ch�e_l[nchi]sn_�

jlifc`_l[ncih�%B[lnm\_ch)�/--3&+

Dh�mogg[ls�nbcm�mno^s�b[m�^_gihmnl[n_^�[h�chn_l_mncha�l_f[ncihmbcj�\_nq__h�

Jh]imn[nch�H�g_^c[n_^�mcah[ffcha,l_aof[ncih�[h^�HHK�_rjl_mmcih�ch�C*l[m�nl[hm`ilg_^�

]_ffm�][j[\f_�i`�\_hcah�nogiol�`ilg[ncih+�Aolnb_lgil_)�nbcm�mno^s�b[m�_fo]c^[n_^
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D]R^abPbX]�B�BTSXPbTS�:f_`TaaX^]�^U�E`^X]U[P\\Pb^`g�P]S�E`^[XUT`PbX^]�AX]ZTS�

6RbXdXbXTa�X]�='\a�H`P]aU^`\TS�;XQ`^Q[Pab�8TX[a�8P_PQ[T�^U�7T]XV]�Hc\^`�

;^`\PbX^](

.(+(� 6Qab`PRb

Jh]imn[nch�H�%JNH&�cm�[�afs]ijlin_ch�nb[n�cm�jli^o]_^�\s�gihi]sn_m�[h^�O*�

]_ffm+�Ob_�]sniech_�cm�[�ehiqh�ch^o]_l�i`�ch`f[gg[ncih�[h^�b[m�\__h�mbiqh�ni�jligin_�

jlifc`_l[ncih�ch�][h]_liom�]_ffm+�Obcm�jl_m_hn�mno^s�_r[gch_m�[�fche�\_nq__h�JNH)�OIA*�

[)�jlich`f[gg[nils�fche_^�_htsg_m�Vch^o]c\f_�hcnlc]�irc^_�mshnb[m_�%cIJN&�[h^�

]s]fiirsa_h[m_*/�%>JS*/&X�[h^�jlifc`_l[ncih�fche_^�_htsg_m� Vilhcnbch_�^_][l\irsf[m_�

%J?>&�[h^�mj_lgc^ch_,mj_lgch_�IY*[]_nsf�nl[hm`_l[m_�%NN<O&+�Ol_[ng_hn�i`�fJO�.3�

]_ffm�%hih*nl[hm`ilg_^�]_ffm&�[h^�IM0�]_ffm�%C*l[Y�nl[hm`ilg_^)�\_hcah�nogiol�`ilgcha�

]_ffm&�qcnb�JNH�l_mofn_^�ch�[h�ch^o]ncih�i`�OIA*[�[]ncpcns�ch�[�^im_�[h^�ncg_�^_j_h^_hn�

g[hh_l�ch�ihfs�IM0�]_ffm+�IM0�]_ffm�q_l_�nl_[n_^�qcnb�p[lciom�]ih]_hnl[ncihm�i`�JNH�

[h^�OIA*[� []ncpcns�ch]l_[m_^�[n�fJha,gf�`il�/1�bl�[h^�[fmi�ch]l_[m_^�[n�/2�[h^�2-�

ha,gf�JNH+�@``_]nm�i`�JNH�q_l_�ncg_�^_j_h^_hn�qcnb�OIA*[� []ncpcns�ch^o]ncih�m__h�

[m�_[lfs�[m�/1�bl+�cIJN�[h^�>JS*/�jlin_ch�f_p_fm�q_l_�[fmi�_r[gch_^�[`n_l�2-ha,gf�

JNH�nl_[ng_hn�`il�/1�bl+� Dh�fJO�.3�]_ffm�nb_l_�q[m�hi�[jj[l_hn�]b[ha_�ch�cIJN�jlin_ch�

_rjl_mmcih�\on�>JS*/�jlin_ch�_rjl_mmcih�ch]l_[m_^+�Dh�IM0�]_ffm�\inb�cIJN�[h^�>JS*�

/�jlin_ch�_rjl_mmcih�q_l_� ch]l_[m_^+�Ob_�jlin_ch�_rjl_mmcih�i`�jlifc`_l[ncih�fche_^�

_htsg_m�q_l_�[fmi�_r[gch_^+�J?>�jlin_ch�_rjl_mmcih�f_p_fm�q_l_�ch]l_[m_^�ch
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nl[hm`ilg_^)�IM0�]_ffm�\on�hin�ch� fJO�"�]_ffm)�[h^�nb_l_�q[m�hi�[jj[l_hn�]b[ha_�ch�

NN<O�jlin_ch�_rjl_mmcih�ch�\inb�fJO�.1�[h^�IM0�]_ffm+�Dh�]ih]fomcih)�JNH�ch^o]_m�

\inb�jlich`f[gg[nils�[h^�jlifc`_l[ncih�fche_^�jlin_chm�moaa_mncha�nb[n�JNH�cm�][j[\f_�

i`�jlipc^cha�]C"TEU�nl[hm`ilg_^�]_ffm�qcnb�[�^cmnch]n�aliqnb�[^p[hn[a_+

.(,(� >]b`^ScRbX^]

JNH�cm�[�g_g\_l�i`�nb_�chn_lf_oech*3�%DG*3&�]sniech_�`[gcfs�[h^�cm�_rjl_mm_^�ch�

fiq�f_p_fm�ch�hilg[f�]_ffm8�\on)�cm�_f_p[n_^�ch�p[lciom�j[nbifiac_m�mo]b�[m�][h]_l�%>b_h�

[h^�=_hp_hcmn_)�/--1&+�Dh�][h]_l)�JNH�b[m�\__h�`ioh^�ni�jf[s�[�g[dil�lif_�ch�l_aof[ncha�

p[lciom�g_^c[nilm�i`�ch`f[gg[ncih�[h^�jlifc`_l[ncih)�qbc]b�[l_�nqi�e_s�]igjih_hnm�i`�

nb_�jlial_mmcih�i`�][h]_l�%O[h[e[�[h^�Hcs[dcg[)�/--0)�U[lfcha)� .653&+�Q[lciom�

jlich`f[gg[nils�g_^c[nilm�b[p_�\__h�`ioh^�ni�\_�[mmi]c[n_^�qcnb�a[mnlc])�]ifih)�[h^�

\l_[mn�][h]_lm�%Ub[i�_n�[f+)�/-.-)�?_m[c�_n�[f+)�/-.-)�Bfshh�_n�[f+)�/-.-&+�Oogil�h_]limcm�

`[]nil*�[ �%OIA*[&�cm�[�jlich`f[gg[nils�]sniech_�nb[n�l_aof[n_m�]_ffof[l�big_imn[mcm�\s�

chbc\cncha�jlifc`_l[ncih�[h^�^c``_l_hnc[ncih�nblioab�[jijnimcm�%K_n_lm_h�_n�[f+)�/--4&+�

OIA*[�gMI<�f_p_fm�q_l_�`ioh^�ni�\_�_f_p[n_^�ch�nqi�nsj_m�i`�a[mnlc]�][h]_l�]_ffm)�

CB>/4�[h^�HFI12�]_ffm�%Ub[i�_n�[f+�/-.-&+� cIJN�[h^�>JS*/�[l_�nqi�e_s�

jlich`f[gg[nils�_htsg_m�nb[n�b[p_�\__h�fche_^�ni�][h]_l�%N[jj[s[nimie�_n�[f+)�/--6&+�

cIJN�cm�[h�_htsg_�nb[n�cm�][j[\f_�i `�jli^o]cha�hcnlc]�irc^_�%IJ&�qbc]b�cm�[�g[dil�

mcah[ffcha�gif_]of_�nb[n�cm�_f_p[n_^�ch�]ifih�][h]_lm�[h^�l_]_hn�mno^c_m�[l_�n[la_ncha�nb_�

gif_]of_�`il�[�jin_hnc[f�nl_[ng_hn�`il�][h]_l�jlial_mmcih�%?_m[c�_n�[f+)�/-.-&+�>JS*/�cm�

[h�_htsg_�nb[n�mshnb_mct_m�jlimn[af[h^chm�qbc]b�[l_�l_mjihmc\f_�`il�ch`f[gg[ncih�[h^
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p[mi^cf[ncih�[h^�jlimn[af[h^ch�f_p_fm�b[p_�\__h�mbiqh�ni�\_�_f_p[n_^�ch�g[hs�\l_[mn�

][h]_l�]_ffm�%Bfshh�_n�[f+)�/-.-&+

<hinb_l�e_s�]igjih_hn�i`�][h]_l�jlial_mmcih�cm�nb_�[\cfcns�i`�][h]_l�]_ffm�ni�

aliq�oh]ihnliff[\fs�[h^�nb_�jifs[gch_�j[nbq[s�cm�[�e_s�j[nbq[s�nb[n�b[m�\__h�mbiqh�

ni�ch`fo_h]_�]_ff�aliqnb�ch�][h]_l�]_ffm+�%Ccao]bc�[h^�R[ha)� .662)�Coln[�_n�[f+)�.663)�

Coln[�_n�[f+)�/--.&+�Oqi�e_s�_htsg_m�ch�nb_�jifs[gch_�j[nbq[s)�J?>�[h^�NN<O)�b[p_�

\__h�mbiqh�ni�\_�cgjiln[hn�g[le_lm�ch�]_ffof[l�jlifc`_l[ncih�ch�hog_liom�][h]_l�mno^c_m�

[h^�nb_�ip_l_rjl_mmcih�i`�J?>�[h^�NN<O�b[p_�\__h�fche_^�ni�]ifih)�_mijb[aom)�[h^�

jlimn[n_�][h]_lm�%Timbc^[�_n�[f)�/--/)�Oo]e_l�_n�[f+)�/--2&+�Obcm�mno^s�qcff�_r[gch_�nb_�

_``_]nm�i`�JNH�ih�jlich`f[gg[nils�fche_^�jlin_chm�%cIJN�[h^�>JS*/&�[h^�

jlifc`_l[ncih�fche_^�jlin_chm�%J?>�[h^�NN<O&�ch�C*l[m�nl[hm`ilg_^�golch_�`c\li\f[mnm+

.(-(� BPbT`XP[a�P]S�BTbW^Sa

.(-(+(� 8T[[�[X]Ta�P]S�V`^ebW�R^]SXbX^]a

Hiom_� .-�O�.1�]_ffm�q_l_�nl[hm`_]n_^�qcnb�nb_�jf[mgc^�j<G5<�qbc]b�]ihn[chm�O*�

/1*C*l[+s�[h^�nb_�h_igs]ch�l_mcmn[h]_�a_h_+�Kimn*nl[hm`_]ncih)�]_ff�fch_m�q_l_�

_mn[\fcmb_^�qbc]b�ch]fo^_^�IM0�]_ffm�qbc]b�[l_�giljbifiac][ffs�hih*nl[hm`ilg_^�

%Ii^[�_n�[f+)�/--0)�@a[h�_n�[f+)� .654&+�Dn�cm�cgjiln[hn�ni�hin_�nb[n�nb_�.-�O�.1�]_ff�fch_�cm�

hin�nogilca_hc]�qb_l_[m�nb_�IM0�]_ff�fch_�cm�][j[\f_�i`�̀ ilgcha�\_hcah�nogiolm�ch�

msha_h_c]�bimnm�%Ii^[�_n�[f+)�/--0)�@a[h�_n�[f+)� .654&+
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.-�O�Q[�]_ffm�[h^�IM0�]_ffm�q_l_�]ofnol_^�ih�.--*gg�jf[mnc]�]ofnol_�^cmb_m�

%A[f]ih&�%=?�=cim]c_h]_m)�Hcmmcmm[oa[)�JI&�ch�[*gchcg[f�_mm_hnc[f�g_^cog�%H@H&�

%Dhpcnlia_h)�=olfchanih)�JI&�mojjf_g_hn_^�qcnb�[hnc\cinc],[hncgs]inc]�%Dhpcnlia_h&�[h^�

.-"�%p,p&�`_n[f�\ipch_�m_log�%Cs]fih_�G[\il[nilc_m)�Hcmmcmm[oa[)�JI&�[h^�q_l_�

]ofnol_^�[n�04~>�ch�2"�>J, )�[m�jl_pciomfs�^_m]lc\_^�%Coln[�[h^�Qime[m)�/--.&+�>_ffm�

q_l_�]ofnol_^�ni�]ih`fo_h]_�jlcil�ni�_rjimol_�ni�Jh]imn[nch�H�%JNH&�%M#?�Nsmn_gm)�

=olfchanih)�JI&+�Dh�_rj_lcg_hnm�omcha�JNH)�[�m_log*`l__�g_^cog�%^_`ch_^�g_^cog&�

q[m�om_^�nb[n�]ihn[ch_^�1ja,gf�nl[hm`_llch�%Ncag[)�J[epcff_)�JI&�[h^�/ja,gf�chmofch�

%Ncag[&+�>_ffm�q_l_�jf[]_^�ih�nb_�^_`ch_^�g_^cog�`il�/1�bl�jlcil�ni�JNH�nl_[ng_hn+�

>_ffm�q_l_�l_gip_^�`lig�nb_�ncmmo_�]ofnol_�jf[n_m�omcha�[�-+0"�\o``_l_^�nlsjmch�mifoncih�

%Ncag[&+

.(-(,(� G9G'E6<:�P]S�eTabT`]�Q[^b�P]P[gaXa

>_ffm�q_l_�b[lp_mn_^�[h^�fsm_^�ch�]_ff�fsm[n_�\o``_l�]ihn[chcha�fJgH�Olcm�[h^�

DgH�jb_hsfg_nbsfmofjbihsf�`foilc^_�%KHNA&�%Ncag[&+�Klin_ch�]ih]_hnl[ncihm�q_l_�

^_n_lgch_^�omcha�nb_�=ci*M[^�Klin_ch�<mm[s�Fcn�%=ci*M[^�G[\il[nilc_m)�Hcmmcmm[oa[)�

JI&+�@ko[f�[giohnm�i`�jlin_ch�q_l_�_f_]nlijbil_m_^�ih�N?N*jifs[]lsf[gc^_�a_fm�[h^�

nl[hm`_ll_^�`il�.+2�bl�ihni�-+/jg�hcnli]_ffofim_�g_g\l[h_m�%=ci*M[^�G[\il[nilc_m&+�Ob_�

R_mn_lh�\finm�q_l_�\fi]e_^�ch�Olcm*\o``_l_^�m[fch_�%O=N&�%2-gH�Olcm*C>f�[h^� .2-gH�

I[>f&�]ihn[chcha�."�\ipch_�m_log�[f\ogch�%=N<&�%Ncag[&)�`iffiq_^�\s�ch]o\[ncih�ch�

O=N�mojjf_g_hn_^�qcnb�-+-2"�Oq__h*/-�%O=N*O&�%Ncag[&�[h^�mj_]c`c]�jlcg[ls�

[hnc\i^c_m�%N[hn[�>lot�=cin_]bhifias)�N[hn[�>lot)�><&+�Klcg[ls�[hnc\i^c_m�om_^�q_l_
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[m�`iffiqm7�J?>�%I*.2&)�cIJN�%F*/-&)�>JS*/�%>*/-&�jol]b[m_^�`lig�N[hn[�>lot�

=cin_]b)�[h^�NN<O�%[�ac`n�`lig�<+@+�K_aa)�Phcp_lmcns�i`�K_hhmsfp[hc[&+�=finm�q_l_�

q[mb_^�qcnb�O=N*O�[h^�ch]o\[n_^�ch�m_]ih^[ls�[hnc\i^s�`il�/�bl�[n�liig�n_gj_l[nol_+�

Nj_]c`c]�m_]ih^[ls�[hnc\i^c_m�q_l_�om_^�`il�^c``_l_hn�jlin_chm+�N_]ih^[ls�[hnc\i^c_m�

om_^�q_l_�[m�`iffiqm7�[]nch)�>JS*/)�[h^�J?>�om_^�^ihe_s*[hnc�ai[n�DaB8�cIJN�[h^�

NN<O�om_^�ai[n�[hnc*l[\\cn�DaB+�<ff�m_]ih^[ls�[hnc\i^c_m�q_l_�[ffiq_^�ni�ch]o\[n_�`il�

/�bl�[n�liig�n_gj_l[nol_�\_`il_�\finm�q_l_�^_p_fij_^�omcha�Ncag[�A[mn�=>DK,I=O�

^_p_fijcha�n[\f_nm�%Ncag[&)�<m�[�fi[^cha�]ihnlif)�nb_�biom_e__jcha�jlin_ch�j*[]nch�q[m�

om_^+�>igjf_g_hn[ls�g_g\l[h_m�q_l_�ch]o\[n_^�qcnb�K*[]nch�[hnc\i^s�[n�.7.--�

^cfoncih�`iffiq_^�\s�ch]o\[ncih�ch�.72--�j*[]nch�m_]ih^[ls�[hnc\i^s�[h^�jli]_mm_^�[m�

^_m]lc\_^�[\ip_�qcnb�nb_�_r]_jncih�nb[n�[]nch�jlin_ch�q[m�_f_]nlijbil_m_^�ih�4+2"�N?N*�

jifs[]lsf[gc^_�a_fm+

<ff�q_mn_lh�\fin�[h[fsmcm�q[m�j_l`ilg_^�ch�nlcjfc][n_�[h^�ko[hnc`c_^�omcha�=ci*l[^�

Lo[hncns�Jh_�Ni`nq[l_+�Lo[hncns�Jh_�Ni`nq[l_�][f]of[n_m�\[h^�^_hmcns�\s�^_n_]ncha�nb_�

jcr_f�chn_hmcns�[h^�nb_�pifog_�i`�nb_�\[h^+

.(-(-(�HC;'�P�:A>G6

<�nogil�h_]limcm�`[]nil*�[�@GDN<�ecn�%MKI/411&�q[m�om_^�ni�ko[hncns�OIA*[�

%<g_lmb[g�=cim]c_h]_m)�I_q�E_lm_s&+�<ff�]_ffm�[h^�l_[a_hnm�om_^�^olcha�nb_�[h[fsmcm
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q_l_�mnil_^�[n�liig�n_gj_l[nol_�\_`il_�om_�ch�nb_�@GDN<+�2-�of�i`�jl_*nl_[ng_hn�\o``_l�

q[m�[^^_^�ni�_[]b�q_ff)�`iffiq_^�\s�2Joc�i`�\inb�mn[h^[l^m�[h^�m[gjf_m+�<ff�mn[h^[l^m�

[h^�m[gjf_m�q_l_�[mm[s_^�ch�nlcjfc][n_+�Ob_�63�q_ff�jf[n_�q[m�]ip_l_^�[h^�[ffiq_^�ni�

ch]o\[n_�[n�liig�n_gj_l[nol_�`il�.� bl+�<`n_l�ch]o\[ncih�nb_�jf[n_�q[m�q[mb_^�nbl__�ncg_m�

`iffiq_^�\s�nb_�[^^cncih�i`�2-of�i`�\cinchsf[n_^�[hnc\i^s�l_[a_hn�ni�_[]b�q_ff+�Ob_�jf[n_�

q[m�nb_h�ch]o\[n_^�[n�liig�n_gj_l[nol_�`il�.� bl�\_`il_�cn�q[m�q[mb_^�[a[ch+� fJJof�i`�

mnl_jn[pc^ch*CMK�l_[a_hn�q[m�[^^_^�ni�_[]b�q_ff�[h^�nb_�jf[n_�q[m�[ffiq_^�ni�ch]o\[n_�

[n�liig�n_gj_l[nol_�`il�0-�gchon_m�`iffiq_^�\s�nbl__�q[mb_m�[h^�nb_�[^^cncih�i`�.�JJof�

i`�OH=�mo\mnl[n_�ni�_[]b�q_ff+�Ob_�jf[n_�q[m�[ffiq_^�ni�^_p_fij�[n�liig�n_gj_l[nol_�ch�

nb_�^[le�`il�.-�gchm+�Ob_�l_[]ncih�q[m�mnijj_^�\s�[^^cha� fJJof�i`�Nnij�Nifoncih�ni�_[]b�

q_ff+�Ob_�[\mil\[h]_�q[m�g_[mol_^�ih�[�jf[n_�l_[^_l�[n�12-hg�gchom�22-hg+

.(.(� FTac[ba

.(.(+(� DGB�b`TPb\T]b�P[bT`a�HC;'P�PRbXdXbg�X]� �$"%�b`P]aU^`\TS�\c`X]T�

UXQ`^Q[Paba(

JNH�nl_[ng_hn�ih� fJO�A\� [h^�IM0�]_ffm�oj*l_aof[n_m�nb_�[]ncpcns�i`�OIA*[�ch�[�

^im_�[h^�ncg_�^_j_h^_hn�g[hh_l+�Dh�nb_�^im_�^_j_h^_hn�mno^s)�JNH�q[m�om_^�[n�p[lciom�

]ih]_hnl[ncihm�ch]fo^cha�-)� .-)�/2)�2-)�[h^� fJJha,gf�`il�/1�bl�ih�fJO�A\�[h^�IM0�]_ffm�

%Acaol_�1+.&+�<m�mbiqh�ch�Aca+�1+.)�nb_l_�q[m�hi�[jj[l_hn�]b[ha_�ch�OIA*[�[]ncpcns�ch�

fJO�A\�]_ffm)�biq_p_l�ch�IM0�]_ffm�OIA*[�[]ncpcns�ch]l_[m_^� [n� fJha,gf�[h^�[]ncpcns�

]ihncho_^�ni�ch]l_[m_�[n�/2�[h^�2-�ha,gf�\on�^_]l_[m_^�mfcabnfs�[n� fJJha,gf+
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OIA*[�[]ncpcns�q[m�g_[mol_^�ch�IM0�]_ffm�[n�-)�/1)�03)�[h^�15�bl�[n�2-ha,gf�

JNH+�<m�mbiqh�ch�Aca+�1+/�OIA*[�[]ncpcns�ch]l_[m_^�^l[g[nc][ffs�[n�/1�bl�ch�IM0�]_ffm�

[h^�ch]l_[m_^�mfcabnfs�[n�03�[h^�15�bl+

.(.(,(� DGB�`TVc[PbTa�_`^'X]U[P\\Pb^`$� T]hg\Ta�X]�[DH�.1�P]S�CF-�RT[[a

cIJN�[h^�>JS*/�jlin_ch�_rjl_mmcih�q[m�_p[fo[n_^�ch�hih*nl[hm`ilg_^�fJO�.1�

]_ffm�]igj[l_^�ni�nl[hm`ilg_^�IM0�]_ffm)�\s�q_mn_lh�\fin�[h[fsmcm+�R_mn_lh�\fin�

[h[fsmcm�l_p_[f_^�hi�[jj[l_hn�]b[ha_�ch�cIJN�jlin_ch�_rjl_mmcih�ch� fJO�.1�]_ffm�qb_h�

nl_[n_^�qcnb�2-ha,gf�JNH�%Aca+�1+0<&�[h^�[h�ch]l_[m_�ch�cIJN�jlin_ch�_rjl_mmcih�qb_h�

4"TEU�nl[hm`ilg_^�IM0�]_ffm�q_l_�nl_[n_^�qcnb�JNH�%Aca+�1+0=&+�Aca+�1+0>�l_jl_m_hnm�[�

ko[hnc`c][ncih�i`�nb_�q_mn_lh�\fin�[h[fsmcm�`il�cIJN�jlin_ch�_rjl_mmcih�ch�fJO�.1�[h^�

IM0�]_ffm�nl_[n_^�qcnb�2-ha,gf�JNH�`il�/1�bl+

R_mn_lh�\fin�[h[fsmcm�l_p_[f_^�[h�ch]l_[m_�ch�>JS*/�jlin_ch�_rjl_mmcih�ch�fJO�

.1�]_ffm�[h^�[fmi�[h�ch]l_[m_�ch�IM0�]_ffm�qb_h�nl_[n_^�qcnb�2-ha,gf�JNH�%Aca+�1+1<�

[h^�Aca+�1+1=)�l_mj_]ncp_fs&+�Aca+�1+1>�l_jl_m_hnm�[�ko[hnc`c][ncih�i`�nb_�q_mn_lh�\fin�

[h[fsmcm�`il�>JS*/�jlin_ch�_rjl_mmcih�ch� fJO�.1�[h^�IM0�]_ffm�nl_[n_^�\s�2-ha,gf�JNH�

`il�/1�bl+
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.(.(-(� DGB�P[bT`a�_`^bTX]�Tf_`TaaX^]�^U�a_TRXUXR�_^[gP\X]T�_PbWePg�T]hg\Ta�X]�[ X '

`Pa�b`P]aU^`\TS�UXQ`^Q[Paba(

J?>�[h^�NN<O�jlin_ch�_rjl_mmcih�ch�l_mjihm_�ni�JNH�nl_[ng_hn�q[m�_p[fo[n_^�

ch�hih*nl[hm`ilg_^� fJO�A&�]_ffm�]igj[l_^�ni�IM0�]_ffm�\s�q_mn_lh�\fin�[h[fsmcm+�

R_mn_lh�\fin�[h[fsmcm�l_p_[f_^�hi�]b[ha_�ch�J?>�jlin_ch�_rjl_mmcih�ch� fJO�A&�]_ffm�

qb_h�nl_[n_^�qcnb�2-ha,gf�%Aca+�1+2�<&+�Dh�nl[hm`ilg_^�IM0�]_ffm)�J?>�jlin_ch�

_rjl_mmcih�ch]l_[m_^�ch�l_mjihm_�ni�JNH�nl_[ng_hn�%Aca+1+2=&+�Aca+�1+2>�l_jl_m_hnm�[�

bcmnial[g�i`�nb_�q_mn_lh�\fin�[h[fsmcm�`il�J?>�jlin_ch�_rjl_mmcih�ch� fJO�.1�[h^�IM0�

]_ffm�nl_[n_^�\s�2-ha,gf�JNH+

R_mn_lh�\fin�[h[fsmcm�i`�NN<O�jlin_ch�_rjl_mmcih�ch�l_mjihm_�ni�JNH�nl_[ng_hn�

q[m�_r[gch_^�ch� fJO�.1�[h^�IM0�]_ffm+� Ii�[jj[l_hn�[fn_l[ncih�ch�NN<O�jlin_ch�

_rjl_mmcih�ch�l_mjihm_�ni�JNH�nl_[ng_hn�q[m�hin_^�ch�_cnb_l� fJO�.1�]_ffm�%Aca+�1+3<&�il�

IM0�]_ffm�%Aca+�1+3=&+�Aca+�1+3>�l_jl_m_hnm�[�bcmnial[g�i`�nb_�JNH�nl_[ng_hn�ih�NN<O�

jlin_ch�_rjl_mmcih�ch� fJO�.1�[h^�IM0�]_ffm+
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.(/(� 9XaRcaaX^]

Dh`f[gg[ncih�[h^�jlifc`xl[ncih�[l_�]lo]c[f�jli]_mm_m�`il�nb_�jlial_mmcih�i`�

][h]_l)�[h^�nbcm�mno^s�^_gihmnl[n_m�[�^cl_]n�l_f[ncihmbcj�\_nq__h�BM"TEU�g_^c[n_^�

]_ffof[l�nl[hm`ilg[ncih�[h^�p[lciom�g_^c[nilm�i`�ch`f[gg[ncih�[h^�jlifc`_l[ncih+�Dh� fJO�

A&�]_ffm�JNH�q[m�oh[\f_�ni�[fn_l�OIA*[�[]ncpcns)�cIJN�jlin_ch�_rjl_mmcih)�[h^�J?>�

jlin_ch�_rjl_mmcih8�biq_p_l)�JNH�^c^�ch]l_[m_�>JS*/�jlin_ch�_rjl_mmcih�ch� fJO�A&�

]_ffm+�Dh�IM0�]_ffm)�OIA*[�[]ncpcns�ch]l_[m_^�^l[g[nc][ffs�ch�l_mjihm_�ni�JNH�[h^�

cIJN)�>JS*/)�[h^�J?>�jlin_ch�_rjl_mmcih�q_l_�[fmi�ch]l_[m_^�g[le_^fs+�Dhn_l_mnchafs)�

NN<O�jlin_ch�_rjl_mmcih�q[m�oh[fn_l_^�ch�\inb�nb_�nl[hm`ilg_^�[h^�hih*nl[hm`ilg_^�

]_ffm)�qbc]b�moaa_mnm�nb[n�JNH�g[s�ihfs�[``_]n�nb_�[h[\ifc]�[h^�hin�nb_�][n[\ifc]�

jilncih�i`�nb_�jifs[gch_�j[nbq[s�\on�`olnb_l�chp_mnca[ncih�cm�l_kocl_^�ni�p_lc`s�nbcm�

i\m_lp[ncih+

OIA*[)�qbc]b�cm�hilg[ffs�cgjiln[hn�ch�nb_�h_]limcm�i`�nogil�]_ffm)�b[m�[fmi�\__h�

mbiqh�ni�jligin_�nb_�jlifc`_l[ncih�i`�][h]_l�]_ffm�[h^�jlipc^_�]_ffm�qcnb�[h�

oh]ihnliff[\f_�aliqnb�[^p[hn[a_+�Dh�ip[lc[h�][h]_l�]_ffm)�H?<C�/44/)�OIA*[�ch^o]_^�

jlifc`_l[ncih�\s�mojjl_mmcha�chn_lf_oech�_rjl_mmcih�[h^�ch�\l_[mn�][h]_l�]_ffm)�O14?)�

OIA*[�_hb[h]_^�jlifc`_l[ncih�\s�[]ncha�nblioab�OIAMD� %Fcg�_n�[f+)�/--4)�Mcp[m)�_n�[f+)�

,**2$(

Dh`f[gg[ncih�b[m�\__h�`ioh^�ni�\_�ch^o]_^�\s�p[lciom�mncgofc�[h^�b[m�\__h�

fche_^�qcnb�gimn�nsj_m�i `�bog[h�][h]_l�ch]fo^cha�jofgih[ls)�jlimn[n_)�\f[^^_l�[h^
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l_h[f�][h]_lm+�Ob_�`ch^cham�ch�nbcm�mno^s�]ill_f[n_�qcnb�jl_pciom�l_m_[l]b�[h^�

^_gihmnl[n_m�nb[n�cIJN�[h^�>JS*/�jlin_ch�_rjl_mmcih�[l_�ch]l_[m_^�ch�TEU�nl[hm`ilg_^�

]_ffm�[h^�hin�hilg[f�]_ffm�%K[le�_n�[b)�/--5)�Kli]nil�_n�[b)�/-.-&+� cIJN�[h^�>JS*/�

f_p_fm�[l_�hilg[ffs�ch]l_[m_^� ^olcha�nogilca_h_mcm�[h^�l_]_hn�mno^c_m�b[p_�[fmi�mbiqh�

nb[n�nb_�mojjl_mmcih�i`�cIJN�[h^�>JS*/�][h�^_]l_[m_�]ifil_]n[f�][h]_l�%<ic�_n�[b)�

/-.-&+

Klifc`_l[ncih�fche_^�_htsg_m�[fmi�jf[s�[�e_s�lif_�ch�nb_�jlial_mmcih�i`�][h]_l+�

Jh_�g[dil�j[nbq[s�nb[n�]ihnlifm�jlifc`_l[ncih�ch]fo^_m�nb_�jifs[gch_�j[nbq[s�nb[n�cm�

j[lnfs�l_aof[n_^�\s�nqi�l[n_�fcgcncha�_htsg_m)�J?>�[h^�NN<O+�Dh�nbcm�mno^s)�J?>�[h^�

NN<O�jlin_ch�f_p_fm�q_l_�_r[gch_^�ch�nb_�jl_m_h]_�i`�JNH+�Ob_�`ch^cham�moaa_mn�nb[n�

JNH�ihfs�[``_]nm�nb_�jlin_ch�_rjl_mmcih�i`�nb_�J?>�[h^�hin�NN<O+�J?>�[h^�NN<O�

omo[ffs�qile�ch�]ih]_ln�ni�l_aof[n_�nb_�jifs[gch_�j[nbq[s�[h^�mno^c_m�b[p_�`ioh^�nb[n�

nb[n�\inb�_htsg_m�[l_�omo[ffs�_f_p[n_^�ch�][h]_liom�ncmmo_�[m�]igj[l_^�ni�hilg[f�ncmmo_�

%Gchm[f[n[�_n�[b)�/--3&+�Nig_�mno^c_m�b[p_�]ih]fo^_^�nb[n�nb_�nqi�_htsg_m�][h�\_�

[fn_l_^�^c``_l_hnc[ffs�[m�ch�jlimn[n_�][h]_l�qb_l_�ihfs�J?>�cm�mcahc`c][hn�ip_l_rjl_mm_^�

%N]bcjj_l�_n�[b)�/--3&+� <fmi)�\l_[mn�][h]_l�jlial_mmcih�mno^c_m�]ih]fo^_^�nb[n�ihfs�nb_�

[h[\ifc]�_htsg_m�ch�nb_�jifs[gch_�j[nbq[s�%J?>&�[l_�ip_l_rjl_mm_^�qbc_b�[ffiqm�
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Ob_�g[dil�l_m_[l]b�`ch^cham�^_m]lc\_^�ch�nbcm�nb_mcm�jl_m_hnm�ch`ilg[ncih�

l_a[l^cha�nb_�hip_f�i\m_lp[ncih�nb[n�KH<)�[�nogil�jligin_l)�q[m�[\f_�ni�ch]l_[m_�nb_�
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Ob_�mcah[f�nl[hm^o]ncih�g_]b[hcmgm�chpifp_^�q_l_�[fmi�^_n_lgch_^+�Dh�nl[hm`ilg_^�

IM0�]_ffm)�NN<O�jlin_ch�_rjl_mmcih�q[m�_f_p[n_^�ch�l_mjihm_�ni�JNH�nl_[ng_hn�

]igj[l_^�ni�hih*nl[hm`ilg_^� fJO�"�]_ffm�nb[n�_rbc\cn_^�hi�[fn_l[ncih�ch�NN<O�jlin_ch�

_rjl_mmcih�ch�l_mjihm_�ni�JNH�%>b[jn_l�/&+�Dh�jl_pciom�l_m_[l]b)�J?>�[h^�N<H?>�
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moaa_mnm�nb[n�nb_�nl[hm`ilg_^�]_ffm�g[s�jimmc\fs�qile�ch�]ih]_ln�ni�_hb[h]_�jifs[gch_�

mshnb_mcm�[h^�jlipc^_�jifs[gch_�big_imn[mcm�ch�IM0�]_ffm+�Qime[m�_n�[f+�%/--.&�[fmi�

`ioh^�nb[n�nb_�KF>�j[nbq[s�q[m�chpifp_^�ch�nb_�KH<�g_^c[n_^�[fn_l[ncih�ch�J?>�[h^�

N<H?>�a_h_�_rjl_mmcih)�qb_l_[m�NN<O�jlin_ch�[fn_l[ncih�ch�IM0�]_ffm�q[m�[fmi�

l_aof[n_^�nblioab�nb_�KF>�j[nbq[s�\on�chpifp_g_hn�`lig�nb_�K*D*0�ech[m_�[h^�H<K�

ech[m_�j[nbq[sm�q[m�[fmi�^cm]ip_l_^�ch�nb_�KH<�g_^c[n_^�[fn_l[ncih�ch�NN<O�jlin_ch�

_rjl_mmcih+�Ob_�[fn_l[ncih�ch�NN<O�jlin_ch�f_p_fm�ch�l_mjihm_�ni�KH<�qbc]b�i]]olm�ch�

C*l[m�nl[hm`ilg_^�IM0�]_ffm�g[s�jlipc^_�nb_m_�]_ffm�qcnb�[h�[^^_^�aliqnb�[^p[hn[a_�
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nl[hm`ilg_^�]_ffm+�@f_p[n_^�_rjl_mmcih�i `�HHK*/�[h^�HHK*6�[_ncpcns�q[m�mbiqh�ch�
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chbc\cncha�HHK�_rjl_mmcih�[h^�nsjc][ffs�chbc\cn�ncmmo_�chp[mcih�[h^�g_n[mn[mcm�%>b[ha�
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_f_p[n_^+�Dhn_l_mnchafs)�M@>F�jlin_ch�_rjl_mmcih�^__l_[m_^�qbc]b�moaa_mnm�nb[n�nb_�

ch]l_[m_�ch�HHK*/�[h^�HHK*6�jlin_ch�_rjl_mmcih�cm�jimmc\fs�ihfs�\_cha�l_aof[n_^�\s�

ODHKm�[h^�hin�\s�M@>F�jlin_ch�f_p_fm+�?iqhl_aof[ncih�i`�M@>F)�qbc]b�cm�[�ehiqh�

nogil�mojjl_mmil)�b[m�\__h�mbiqh�ni�jligin_�ncmmo_�chp[mcih�[h^�g_n[mn[mcm�%>b[ha�_n�

[f+)�/--4&)�[h^�nbcm�mno^s�moaa_mnm�nb[n�JNH�jligin_m�[h�BM"TEU�g_^c[n_^�
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_rjl_mmcih)�biq_p_l)�HHK*/�[h^�HHK*6�oncfct_�^c``_l_hn�mcah[fcha�j[nbq[sm�ch

21
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ch�l_mjihm_�ni�JNH+�J`�nb_�E<F�`[gcfs�i`�jlin_chm)�E<F*.)�E<F*/)�[h^�E<F*0�q_l_�
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nl[hm`ilg_^�]_ffm�%fJO�"�]_ffm&+�OIA*[)�qbc]b�cm�ehiqh�`il�ch^o]cha�jlifc`_l[ncih�[h^�

chp[mcp_h_mm�ch�][h]_l�]_ffm)�q[m�_f_p[n_^�ch�l_mjihm_�ni�JNH�[h^�nb_�f_p_fm�i`�cIJN�

[h^�>JS*/)�qbc]b�[l_�]iggihfs�ip_l_rjl_mm_^�ch�][h]_lm�%R[n[h[\_�_n�[f+)�/---&)�

q_l_�[fmi�_f_p[n_^�ch�l_mjihm_�ni�JNH+�Ob_�l_m_[l]b�`ch^cham�^_m]lc\_^�ch�nbcm�nb_mcm�
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g_^c[nilm�i`�][h]_l�jlial_mmcih+�<ff�`ch^cham�ch�nbcm�mno^s�moaa_mn�nb[n�nb_l_�cm�[�^cl_]n�
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i`�NN<O�ch�nl[hm`ilg_^�]_ffm+�NN<O�cm�nb_�l[n_*fcgcncha�_htsg_�ch�nb_�][n[\ifc]�jilncih�
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_n�[b)�/--2&)�[h^�nbcm�mno^s�moaa_mnm�nb[n�JNH�ip_l_rjl_mmcih�jligin_m�[]ncpcnc_m�

[mmi]c[n_^�qcnb�chp[mcih�[h^�ncmmo_�l_gi^_ffcha+�Aonol_�l_m_[l]b�mbiof^�chp_mnca[n_�nb_�
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