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nb_�`iffc]f_m�#H[a[b[g['�@N�<G&$� ,43-$�#;jj_h^cr�;'�@caol_�,'�Ail^ih�@N�<G&$� ,432$)� ?mnl[^cif�

,2(J�nb_h�[]nm�^cl_]nfs�ih�nb_�fcp_l�ni�chcnc[n_�[h^�g[chn[ch�nb_�mshnb_mcm�i`�pcn_ffia_hch)� Nb_�

Ahf� gif_]of_� #;jj_h^cr� ;'� @caol_� ,'� Ail^ih� @N� < D $ � ,432$� _hb[h]_m� ch]iljil[ncih� i`�

pcn_ffia_hch� ch� nb_�_aa)� ?mnl[^cif� ,2(J�cm�[fmi�nbioabn�ni� chcnc[n_�_rn_g[f� mcahm�i`�m_ro[f�

g[nol[ncih�#Ail^ih�@N�<G&$� ,432$)

Ch]l_[mcha� f_p_fm� i`� Ahb� nb_h� mncgof[n_� nb_� nb_][f� ]_ffm� ni� jli^o]_� ,2['� -+J(�

^cbs^lirsjlia_mn_lih_� #>BJ$� #;jj_h^cr� ;'� @caol_� ,'� Ail^ih� @N� <G&$� ,432$'� qbc]b� cm�

l_kocl_^� `il� nb_� `ch[f� ho]f_[l� [h^� bs^l[ncih� ]b[ha_m� ch� nb_� _aa� \_`il_� ipof[ncih)�

=ilnc]imn_lic^m'�jli^o]_^�ch�nb_�chn_l(l_h[f�]_ffm�ch�nb_�ec^h_s'�[]n�nia_nb_l�qcnb� ,2['�-+J(�

>BJ�ni�jli^o]_�nb_m_�]b[ha_m�#Ail^ih�@N�<G&$� ,432$)

Ipof[ncih� cm�g_^c[n_^�\s�jlin_[m_m� #;jj_h^cr�;'�@caol_� ,'�Ail^ih� @N�<G&$� ,432$'�

qbc]b�]l_[n_�bif_m�ch�nb_�`iffc]f_�nbioab�qbc]b�nb_�_aam�qcff�\_�_d_]n_^)� @ch[f�_d_]ncih�g[s�

\_� g_^c[n_^� \s� jlimn[af[h^ch� @6'� qbc]b� ][om_m� ]ihnl[]ncihm� i`� nb_� mgiinb� gom]f_m�

chn_lmj_lm_^�\_nq__h�nb_�nb_][f�]_ffm�i`�nb_�`iffc]f_�#D[f[\_ln�[h^�Mtiffimc'� ,4206�Ai_nt'� ,43-6�

Ai_nt'� ,43.$)�Jli^o]ncih�i`� nb_m_�g_^c[nilm�cm�mncgof[n_^�\s�Ahb)� Nb_�_aam�[l_�l_f_[m_^�

chni�[�g_m_hn_lc]�`if^�qcnbch�nb_�[\^ig_h�i`�nb_�`cmb)



'%(%)� @P[]ZO`N_TaP�APL^ZY^�ZQ�ALWXZYTO^

Nb_� h[ncp_�l[ha_�i`�m[fgihc^m� cm�i``�nb_�]i[mnm� [h^�ch� nb_�lcp_lm�[h^�f[e_m�i`�nb_�

hilnb_lh�n_gj_l[n_�tih_)� Nbcm�l[ha_�b[m�\__h�[lnc`c]c[ffs�_rn_h^_^�ch�nb_�f[mn�boh^l_^�s_[lm�

ni� nb_� mionb_lh� n_gj_l[n_� tih_� [h^� ni� nb_� bcabf[h^� l_acihm� i`� nb_� nlijc][f� tih_)� ;ff�

m[fgihc^m�\l__^�ch�`l_mbq[n_l)� Gimn�gcal[n_�ni�nb_�m_[�qb_h�nb_s�[l_�sioha�ni�`__ �̂[h �̂

aliq�\_`il_�l_nolhcha�ni�`l_mbq[n_l�ni�mj[qh�#ni�jli^o]_�il�^_jimcn�_aam�il�m_g_h$�#M]inn'�

,44+$)

Ncg_�i`�mj[qhcha�cm�[�b_lcn[\f_�nl[cn�ch�m[fgihc^m�#M]inn'�,44+$)�Mj[qhcha�m_[mih�cm�

jl_]cm_�qcnbch�_[]b�mnl[ch�[h^�hilg[ffs�i]]olm�ih]_�j_l�s_[l)� Cn�omo[ffs�i]]olm�[n�nb_�m�

ncg_�_p_ls�s_[l�[h^� f[mnm� nqi�ni�mcr�q__em'�^_j_h^cha�ih� nb_�mj_]c_m)� Ch� nb_�g[dilcns�i`�

m[fgihc^m'� ch]fo^cha�gimn� mni]em� i`�\liqh� nlion� [h^�;nf[hnc]� m[fgih'� mj[qhcha�i]]olm�

\_nq__h�M_jn_g\_l�[h^�>_]_g\_l� #M]inn'� ,44+$)

Ch�qchn_l�mj[qh_lm�#D[ho[ls�(�_[lfs�@_\lo[ls$'�aih[^[f�^_p_fijg_hn�i]]olm�\_nq__h�

mjlcha�[h^�nb_�ihm_n�i`�mj[qhcha)� Mj[qhcha�ch�qchn_l�cm�nbioabn�ni�\_�msh]blihcm_^�\on�hin�

l_aof[n_^�\s�nb_�h[nol[f�^_]l_[m_�ch�jbinij_lci^�#M]inn'� ,44+$)� F[n_(qchn_l�mj[qh_lm�#f[n_�

@_\lo[ls� (�G[l]b$� [l_� hin�]iggih� [giha� m[fgihc^m)� F[n_(qchn_l�mj[qh_lm� [l_� omo[ffs�

^ig_mnc][n_^�l[ch\iq�nlion�mni]em�qbc]b�b[p_�\__h�^_fc\_l[n_fs�m_f_]n_^�`il�nbcm�nl[cn�#M]inn'�

,44+$)� ;onogh(mj[qhcha� m[fgihc^m� #I]ni\_l� (� Hip_g\_l$� [l_� [``_]n_^� \s� ^_]l_[mcha�

jbinij_lci^m�qbc]b�[]]_f_l[n_�g[nol[ncih�ch�nb_m_�mj_]c_m)

Mjlcha� #;jlcf� (� Doh_$� [h^�mogg_l� #Dofs� (� M_jn_g\_l$� mj[qhcha� cm� [� hilg[f�

i]]oll_h]_�ch� m[fgihc^m� fcpcha� ch�gil_�hilnb_lh�f[ncno^_m)� Nb_�l_[mih� `il�nbcm�mj[qhcha�

j[nn_lh�cm�^o_�ni�nb_�fiq�n_gj_l[nol_m�nb_m_�`cmb�_rj_lc_h]_�^olcha�qchn_l)� Nb_�n_gj_l[nol_



l_n[l^m�[h^�chbc\cnm�nb_�_``_]nm�ih�aih[^[f�^_p_fijg_hn�[h^�nb_m_�_``_]nm�[jj_[l�ni�ip_llc^_�

nb_�jbinij_lci^�_``_]nm�#M]inn'� ,44+$)

@il�gimn�i`�nb_�m[fgihc^�mj_]c_m'�mj[qhcha�m_[mihm�[l_�g[hcjof[n_^�\s�nb_�_rn_g[f�

`[]nilm� nb[n� b[p_� \__h� g_hncih_^� jl_pciomfs)� Nb_m_� `[]nilm� [l_� jon� chni� om_� \s� nb_�

[ko[]ofnol_�ch^omnls�ni�]ihnlif�nb_�ncg_�i`�mj[qhcha)

'%(%*� EL_P]$SL]OPYTYR�LYO�:YN`ML_TZY�ZQ�6RR^

'%(%*%'� EL_P]$SL]OPYTYR

Q[n_l(b[l^_hcha�cm�[�jli]_mm�nb[n�jli^o]_m�nb_� b[l^�mb_ff�i`�m[fgihc^�_aam�qbc]b�

jlin_]nm� nb_g�`lig�g_]b[hc][f�^[g[a_�[h^�gc]li\c[f� [nn[]e�#Acfe_s'� ,43,$)� Nb_�jli]_mm�

i`�q[n_l(b[l^_hcha�\_achm�qb_h� m[fgihc^�_aam�[l_�`clmn� mj[qh_^�[h^�_rjim_^�ni�q[n_l)�

@_lncfct[ncih�gomn�n[e_�jf[]_�\_`il_�nbcm�jli]_mm�cm�]igjf_n_^)� Q[n_l(b[l^_hcha�l_mofnm�`lig�

q[n_l�ojn[e_�\s�nb_�_aa�`iffiq_^�\s�nb_� `ilg[ncih�i`�[�j_lc�pcn_ffch_� mj[]_� #;jj_h^cr�;'�

@caol_�-'�Jcj_l�@W�< G$� ,43-$�qbc]b�`cffm�qcnb�`foc^'�[`n_l�qbc]b�nb_�]bilcih�b[l^_hm� #L[cf'�

,44.$)� Q[n_l(b[l^_hcha�ch^o]_m�[�l[jc^�ch]l_[m_�ch�nb_�mnl_hanb�i`�nb_�]bilcih�qbc]b�i]]olm�

ip_l�nqi�ni�nbl__�biolm�#Qchhc]ec�[h^�<[ln_f'� ,412$)� Nb_l_�cm�[fmi�[�l_f_[m_�i`�]iffic^m�\s�

nb_�]ilnc][f�[fp_ifc� chni�nb_�j_lc�pcn_ffch_�mj[]_)�Nb_�j_lc�pcn_ffch_�`foc^'�qbc]b�i]]ojc_m�nb_�

j_lc�pcn_ffch_� mj[]_'� cm� jli^o]_^� qb_h� q[n_l� `fiqm� []limm� nb_� ]bilcih� ch� l_mjihm_� ni� [h�

imginc]�jl_mmol_�al[^c_hn�\_nq__h�nb_�_rn_g[f�q[n_l�[h^�nb_�]iffic^m�#L[cf'� ,44.$)� F_]nchm�

[l_� l_f_[m_^� chni� nb_� j_lc�pcn_ffch_� mj[]_� ni� \fi]e� nb_� gc]lijsf_'� jl_p_hncha� _hnls� i`�

mj_lg[niti[�[h^�jifsmj_lgs�#Mtiffimc�[h^�<cff[l^'� ,42/6�El[db[htf�@N�<G&$� ,43/$)�Nb_l_�[l_�

^c``_l_hn�bsjinb_m_m�ih�nb_�][om_m�i`�q[n_l(b[l^_hcha)� Ih_�cm�nb[n�nb_�_aam�i`�̀ l_mb� q[n_l�

`cmb�[l_�hilg[ffs�mj[qh_^�ch�[�bsjinihc]�g_^cog�qbc]b�][om_m�nb_�_aa�ni�q[n_l(b[l^_h�^o_

3



ni�imginc]�mbi]e�#<cff[l^'� ,44-$)

Ch�]ihnl[mn'�Acfe_s�#,43,$�\_fc_p_^�[�tih_�i`�bcab�`l__�][f]cog�i]]olm�[n�nb_�jichn�i`�

mj_lg�_hnls�[h^�]limm_m� nb_�_aa�[m�[�h[lliq�\[h^)� >olcha�q[n_l(b[l^_hcha'�`l__�][f]cog�

lim_�\s�.++�`if^�ch�nb_�]snijf[mg�i`�nb_�_aa�#Acfe_s'� ,43,$)� Nb_�[]ncp[ncha�mncgofom'�mo]b�

[m�q[n_l'� ch^o]_m�[�fi][f�ch]l_[m_�ch�`l__�][f]cog�ni�[�nbl_mbif^�f_p_f'�mncgof[ncha�nb_�l_f_[m_�

i`�][f]cog�`lig�fi][f�mnil_m�[h^�jli^o]cha�nb_�][f]cog�q[p_)� Nb_�l_f_[m_^�][f]cog�^c``om_m�

chni�h_cab\iolcha�l_acihm'�\lchacha�`l__�][f]cog�nb_l_�[\ip_�nbl_mbif^'�nbom�jlij[a[ncha�nb_�

q[p_)� Nb_�][f]cog� q[p_� cm� `iffiq_^�\s�`omcih� i`�nb_�]ilnc][f� p_mc]f_m�qcnb� nb_� jf[mg[�

g_g\l[h_�ch�[�q[p_(fce_�`[mbcih)� Ojih�`omcih'�nb_�]ilnc][f�[fp_ifc�`lig�nb_�]ilnc][f�p_mc]f_m�

^cm]b[la_�]iffic^m�chni�nb_�j_lc�pcn_ffch_�mj[]_�\_nq__h�nb_�jf[mg[�g_g\l[h_�[h^�nb_�]bilcih)�

;�g[dil�]igjih_hn�i`�nb_m_�]iffic^m�cm�[h�[]c^c]�go]ijifsm[]]b[lc^_�qbc]b�cm�nii�f[la_�ni�

j_h_nl[n_�nb_�]bilcih�#N_milc_li'� ,423$)� Mch]_�nb_�]bilcih�cm�j_lg_[\f_�ni�q[n_l�[h^�mg[ff�

_f_]nlifsn_m'� nb_� go]ijifsm[]]b[lc^_� ch]l_[m_m� nb_� imgif[lcns� i`� nb_� j_lc�pcn_ffch_� mj[]_�

l_f[ncp_�ni�nb_�h[nol[f�mj[qhcha�g_^cog)� Nb_�l_mofncha�ch`fiq�i`�_rn_g[f�g_^cog�ch]l_[m_m�

nb_�bs^limn[nc]�jl_mmol_�ch�nb_�j_lcpcn_ffch_�mj[]_'�`il]cha�nb_�_f[mnc]�]bilcih�ni�_rj[h^�[q[s�

`lig� nb_� pcn_ffch_�g_g\l[h_)� =ihm_ko_hnfs'� nb_�]bilcih� fim_m�cnm�_f[mnc]cns�[h^�\_]ig_m�

nioab�[h^�lcac^)� Ojn[e_�i`�l_f_[m_^�][f]cog�\s�fi][f�mchem�nb_h�l_nolhm�`l__�][f]cog�ni�nb_�

l_mncha�f_p_f)�Nb_�c^_hncns�i`�nb_�][f]cog�miol]_m�[h^�mchem�chpifp_^�ch�q[n_l(b[l^_hcha�[l_�

ohehiqh)� ;jj[l_hnfs'�cn�cm�hin�][f]cog�`lig�nb_�_rn_g[f�_hpclihg_hn�\_][om_�qb_h�_aam�

[l_�cgg_lm_^�ch�[�g_^cog�qcnb� f_mm�nb[h� ,+�â�G�`l__�][f]cog'�nb_�q[p_�mncff�i]]olm)� Nb_�

sife'� gcni]bih^lc[�[h^�_h^ijf[mgc]� l_nc]ofog�[l_�nbioabn� ni�\_� jimmc\f_� miol]_m�i`�nb_�

][f]cog)� @l__� ][f]cog� al[^o[ffs� l_nolhm� ni� nb_� l_mncha� f_p_f� qb_h� q[n_l(b[l^_hcha� cm



]igjf_n_� #Acfe_s'� ,43,$)

>_n_lgch[ncih�i`�q[n_l(b[l^_hcha�b[m�\__h�om_^�[m�[�g_nbi^�ni�[mm_mm�nb_�pc[\cfcns�

i`�oh`_lncfct_^�_aam�#B[lp_s�[h^�;mbqii^(Mgcnb'� ,43-$)� B[l^_hcha�i]]olm�_p_h�c`�nb_�_aa�

cm�hin�`_lncfct_^�[h^�\_achm�qcnbch�`cp_�gchon_m�[`n_l�_rjimol_�ni�q[n_l)� >[g[a_�ni�_aam'�

mo]b�[m�nb[n�jli^o]_^�\s�b_[ncha�il�̀ l__tcha�i`�nb_�]snijf[mg�][h�l_mofn�ch�nb_�ch[\cfcns�i`�nb_�

_aam�ni�q[n_l(b[l^_h)� C`�[h�_aa�cm�[\f_�ni�q[n_l(b[l^_h'�nb_h�cn�cm�mncff�jbsmcifiac][ffs�[]ncp_'

c)_)�pc[\f_�#B[lp_s�[h^�;mbqii^(Mgcnb'� ,43-$)

'%(%*%(� A[LbYTYR�LYO�:YN`ML_TZY�ZQ�6RR^�TY�2\`LN`W_`]P

Ch� [� b[n]b_ls�m_nncha'� `cmb� [l_� [h[_mnb_nct_^�[h^�nb_h�qcj_^�^ls� ni�jl_p_hn�q[n_l�

]ihn[gch[ncih'�[h^�_aam�[h^�m_g_h�[l_�]iff_]n_^�m_j[l[n_fs�\s�[\^igch[f�g[mm[a_)� ?aam�

[l_�jon�chni�[�\iqf�[h^�m_g_h�cm�[^^_^)� ;�mg[ff�[giohn�i`�q[n_l�cm�nb_h�[^^_^�ni�[]ncp[n_�

nb_�mj_lg�[h^�gcr�qcnb�nb_�_aam)� ;�f[la_�[giohn�i`�q[n_l�cm�nb_h�[^^_^�ni�q[n_l(b[l^_h�nb_�

_aam� [h^� ni� q[mb� [q[s�_r]_mm� m_g_h)� Nb_�_aam�[l_� nb_h� mnil_^�ch� ch]o\[nilm� ohncf� nb_s�

b[n]b)� Q[n_l�cm�]cl]of[n_^�nblioab�nb_�ch]o\[nilm�ni�_fcgch[n_�q[mn_m�[h^�][lls�irsa_h�ni�nb_�

_aam)� >_[^�_aam'�qbc]b�[l_�qbcn_'�[l_�l_gip_^�ni�jl_p_hn�`oha[f�ion\l_[em)

Nb_�^c``_l_hn�mj_]c_m�i`�m[fgihc^m�p[ls�ch�nb_�ncg_�`il�_aam�ni�b[n]b)� L[ch\iq�nlion�

_aam� ch]o\[n_^�[n�,+}=�n[e_�.-)-�^[sm�`lig�`_lncfct[ncih�ni�b[n]b'�;nf[hnc]�m[fgih�/2)2�^[sm�

#Ail^ih�@N�<G&$� ,432$'� \liqh� nlion�/,� ^[sm�[h^�\liie�nlion�//�^[sm� #Jcj_l�@N�< D$� ,43-$)�

Mch]_�^_p_fijg_hn�i`�̀ _lncfct_^�_aam�cm�ch`fo_h]_^�\s�n_gj_l[nol_'�nb_�^ol[ncih�i`�ch]o\[ncih�

cm�g_[mol_^�ch�^_al__�^[sm�qbc]b�cm�nb_�n_gj_l[nol_�i`�nb_�q[n_l�ch�nb_�ch]o\[nil�ch�^_al__m�

=_fmcom�gofncjfc_^�\s�nb_�hog\_l�i`�̂ [sm�mch]_�`_lncfct[ncih)

,+



'%)� ?]P^P]aL_TZY�ZQ�8LXP_P^�LYO�6XM]dZ^

'%)%'�ESd�?]P^P]aP�6RR^�LYO�6XM]dZ^1

Cn� qiof^�\_�\_h_`|]c[f� ni�jl_m_lp_� nb_�_aam� [h^�_g\lsim�i`�`cmb� `il�nb_�`iffiqcha�

l_[mihm5� ,$�ni�_h[\f_�nb_�mbcjg_hn�i`�a_h_nc]�g[n_lc[f�[]limm�fiha�^cmn[h]_m'�-$�ni�g[chn[ch�

nb_�^_mcl[\f_�a_h_nc]�g[n_lc[f�i`�ip[�il�_g\lsim'�.$�ni�]ihm_lp_�[�\li[^(\[m_^�a_h_�jiif�[h^�

/$�ni�l_^o]_�nb_�_``_]nm�i`�m_[mih[fcns�ih�b[n]b_ls�jli^o]ncih)

Cn�cm�cgjiln[hn�ni�jl_m_lp_�_g\lsim�`il�j_lci^m�i`�ncg_�qb_h�mbcjjcha�fiha�^cmn[h]_m'�

il�qb_h�^_f[sm'�mo]b�[m�]omnigm�il�gcm^cl_]ncih�i]]ol)� M[fgihc^m�mj[qh�ih]_�j_l�s_[l�ch�

[�l_f[ncp_fs�mbiln�j_lci^�f_[pcha�[ko[]ofnol_�b[n]b_lc_m�_gjns�`il�gimn�i`�nb_�s_[l)� C`�_aam�

]iof^�\_�mnil_^'�nb_h�nb_�ijjilnohcns�qiof^�_rcmn�ni�b[n]b�nb_g�[n�p[lciom�ncg_m�^olcha�nb_�

s_[l)� @il�_r[gjf_'�c`�[�msmn_g�`[cfol_�i]]oll_^�[h^�[ff�nb_�`ls�`il�nb[n�s_[l�q_l_�^_mnlis_^'�

nb_l_� qiof^� \_� [h� ijjilnohcns� ni� i\n[ch� gil_� `ls� nb[n� s_[l'� qbc]b� qiof^� l_^o]_� nb_�

mo\mn[hnc[f�`ch[h]c[f� fimm�qbc]b�qiof^�b[p_�i]]oll_^)� C`�\inb�nb_�_aam�[h^�_g\lsim�]iof^�

\_�jl_m_lp_^'�`ls�[n�^c``_l_hn�mn[a_m�i`�̂ _p_fijg_hn�qiof^�[fmi�\_�[p[cf[\f_�[n�p[lciom�ncg_m�

nblioabion�nb_�s_[l)

'%)%(� ?]P^P]aL_TZY�ZQ�6RR^�LYO�6XM]dZ^�ZQ�<LXXLW^

Nb_�`clmn�mo]]_mm`of�nl[hm`_l�i`�[�]lsijl_m_lp_^�\ipch_�_g\lsi�i]]oll_^�ip_l�nq_hns�

s_[lm�[ai�#Qcfgon�[h^�Liqmih'�,42.$)�<inb�nb_�^[cls�[h^�\__`�][nnf_�ch^omnlc_m�jl_m_hnfs�om_�

_g\lsi�nl[hm`_l�_rn_hmcp_fs)� @lit_h�_g\lsim�qbc]b�b[p_�\__h�nb[q_^�[h^�nl[hm`_ll_^�ni�nb_�

on_lc�i`�l_]cjc_hnm�b[p_�jli^o]_^�fcp_�i``mjlcha�ch�g[hs�mj_]c_m� ch]fo^cha�bog[h�\_cham'�

mb__j'�bilm_m�[h^�][nm�#Jigj�[h^�=lcnm_l'� ,433$)

Ii]sn_m�i`�g[gg[fc[h�mj_]c_m�[l_�gil_�^c``c]ofn�ni�]lsijl_m_lp_�mo]]_mm`offs�nb[h

CC



_g\lsim�#Mb[q�@N�<G&$�-#RR$$)� @il�_r[gjf_'�G[lnchi�@N�<G&� #,441$�`ioh^�nb[n�]iifcha�\ipch_�

ii]sn_m�ni�+}=�al_[nfs�l_^o]_^�nb_cl�][j[]cns�ni�]f_[p_�[h^�^_p_fij�[`n_l�`_lncfct[ncih)

'%)%)� 5PaPWZ[XPY_LW�A_LRP^�ZQ�7T^S�6XM]dZ^

Nb_�mn[a_�i`�^_p_fijg_hn�i`�`_lncfct_^�_aam�ni�\_�jl_m_lp_^�cm� cgjiln[hn�\_][om_�

n_gj_l[nol_�nif_l[h]_�#Joffch�[h^�<[cf_s'� ,43,6�M[m[ec�@N�<G&$� ,433$�[h^�q[n_l�j_lg_[\cfcns�

#B[lp_s�[h^�=b[g\_lf[ch'� ,43-$�]b[ha_�[m�nb_�_g\lsi�^_p_fijm�#Joffch�[h^�<[cf_s'� ,43,$)

?g\lsihc]�^_p_fijg_hn�][h�\_�^cpc^_^�chni�nbl__�mn[a_m5� ,$�nb_�al__h�mn[a_'�-$�nb_�

n_h^_l�mn[a_�[h^�.$�nb_�_s_^�mn[a_�#Ail^ih�@N�< G$�,432$)� Nb_�al__h�mn[a_�_h^m�.1(/3�biolm�

[`n_l�`_lncfct[ncih�[h^�nb_�_aam�[l_�`[clfs�l_mcmn[hn�ni�^[g[a_�[h^�][h�\_�mbcjj_^�^olcha�nbcm�

mn[a_�#Ail^ih�@N�< G $ � ,432$)�Nb_�n_h^_l�mn[a_�_rn_h^m�`lig�nb_�_h^�i`�nb_�al__h�mn[a_�ohncf�

nb_� _s_^� mn[a_)� >olcha� nb_� n_h^_l� mn[a_'� _aam� [l_� _rnl_g_fs� m_hmcncp_� ni� ^[g[a_'� [h^�

b[h^fcha�mbiof^�\_�e_jn�ni�[�gchcgog�#Ail^ih�@N�<G&$� ,432$)�Nb_�_s_^�mn[a_�mn[lnm�qb_h�nb_�

fcabnfs�jcag_hn_^�_s_m� i`�nb_�_g\lsi� [l_� pcmc\f_� nblioab� nb_�_aamâ� mb_ff� #Ail^ih� @N�< G$ �

,432$)� Nb_�_s_^�mn[a_�`il�l[ch\iq�nlion�\_achm�[jjlircg[n_fs�b[f`q[s�nblioab�ch]o\[ncih'�

`lig�`_lncfct[ncih�ni�b[n]b'�[n�,00�ni�,2+�^_al__�^[sm�#Ail^ih�@N�<G&$� ,432$)� Omo[ffs�_aam�[l_�

mif^�[h^�nl[hmjiln_^�^olcha�nb_�_s_^�mn[a_�\_][om_�nb_s�[l_�l_f[ncp_fs�l_mcmn[hn�ni�^[g[a_�

`lig�b[h^fcha�#Ail^ih�@N�< G$� ,432$)� ;�gil_�^_n[cf_^�^_m]lcjncih�i`�nb_�mn[a_m�i`�_g\lsi�

^_p_fijg_hn�[]]il^cha�ni�Ail^ih�@N�< G � #,432$�[h^�<[ff[l^�#,42.$�cm�jl_m_hn_^�ch�;jj_h^cr�

;'�N[\f_� ,)

,-



')%*� ?]P^P]aL_TZY�ZQ�7T^S�6RR^�LYO�6XM]dZ^

M]c_hncmnm�b[p_�nlc_^�ni�jl_m_lp_�oh`_lncfct_^�_aam'�`_lncfct_^�_aam�[h^�_s_^�_aam�i`�

Bmb� qcnb� fcgcn_^� mo]]_mm)� Gimn� i`� nb_� l_m_[l]b� ni� ^[n_� b[m� ]ih]_hnl[n_^� ih� nb_�

]lsijl_m_lp[ncih�i`�`_lncfct_^�`cmb�_aam�ch�nlion'�][lj�[h^�t_\l[`cmb�#B[lp_s�[h^�;mbqii^(�

Mgcnb'� ,43-6�B[lp_s'� ,43.6�Linb\[l^�@N�<G&$�,441$)� Nb_l_�[l_�g[hs�l_[mihm�qbs�l_m_[l]b_lm�

b[p_�_rj_lc_h]_^�^c``c]ofns�]lsijl_m_lpcha�oh`_lncfct_^�[h^�`_lncfct_^�_aam�i`�`cmb�#B[lp_s�

[h^�;mbqii^(Mgcnb'�,43-6�Mnimm�[h^�>ih[f^mih'� ,43.$)� Nb_�`cmb�_aam"�]igjf_r�g_g\l[h_�

msmn_g� cm� [� \[llc_l� `il� nb_� j_h_nl[ncih� i`� ]lsijlin_]n[hnm� qbc]b� jlin_]n� nb_� _aam� `lig�

chnl[]_ffof[l�^[g[a_�^olcha�`l__tcha)� @l__tcha�][h�ch^o]_�`[n[f�^[g[a_�^o_�ni�c]_�]lsmn[f�

`ilg[ncih� il� imginc]� jl_mmol_� #B[gg_lmn_^n� @N�<G&$� ,44+$)� =lsijlin_]n[hnm� l_^o]_� nb_�

n_gj_l[nol_�`il�chnl[]_ffof[l�̀ l__tcha�[h^�c]_�`ilg[ncih�#B[lp_s�[h^�;mbqii^(Mgcnb'� ,43-6�

Mnimm�[h^�>ih[f^mih'�,43.$)� Oh`ilnoh[n_fs'�]lsijlin_]n[hnm�][h�[fmi�\_�nirc]�ni�_g\lsim'�

_mj_]c[ffs�[n�nb_�bcab�]ih]_hnl[ncihm�nb[n�gcabn�\_�om_^�ni�ch]l_[m_�j_h_nl[ncih�#Motoec�@N�< D$

,440$)

Ch�[^^cncih� ni�g_g\l[h_�\[llc_lm'� nb_�f[la_�mct_�i`�nb_�_aa�[h^�nb_�jl_m_h]_�i`�nb_�

sife�bch^_l�nb_� j_lg_[\cfcns�i`�nb_� ]lsijlin_]n[hnm� #Bilnih� [h^�Inn'� ,421$)� Ih_�i`�nb_�

l_[mihm�nb[n�nb_�`l__tcha�i`�\ipch_�_g\lsim�b[m�\__h�mi�mo]]_mm`of�cm�\_][om_�nb_�_g\lsi�cm�

mi�mg[ff)� ;� m[fgihc^�_aa�cm�2�gg� ch� ^c[g_n_l�`il�l[ch\iq� nlion�il� ,,� hoh� `il�]bchiie�

m[fgih� #Ail^ih�@N�<G&$� ,432$)� <s�]ihnl[mn'� [�\ipch_�_g\lsi�cm�[jjlircg[n_fs� ,2+�ARH�ch�

^c[g_n_l�#G[jf_ni`n'� ,431$)� Nb_l_`il_'�nb_�^c[g_n_l�i`�[�l[ch\iq�nlion�_aa�cm�[jjlircg[n_fs�

/+� ncg_m� f[la_l� nb[h� nb[n� i`�[�\ipch_� _g\lsi)� Nb_m_� `[]nilm� nb[n�bch^_l�]lsijlin_]n[hn�

j_h_nl[ncih�b[p_�f_^�ni�mno^c_m�i`�̀ l__tcha�_g\lsim�qcnb�nb_�]bilcih�l_gip_^'�qcnb�nb_�sife

,.



l_gip_^'�il�`l__tcha�ch^cpc^o[f�]_ffm)

L[ch\iq�nlion�[h^� t_\l[`cmb�_g\lsihc]�]_ffm�qcnbion�nb_�]bilcih'�qcnb�il�qcnbion�

nb_� sife� b[p_� \__h� `lit_h� ni� ^_n_lgch_� c`�nb_l_� cm� [h� ch]l_[m_� ch� pc[\cfcns� [`n_l�`l__tcha�

]igj[l_^�qcnb�chn[]n�_g\lsim�l_mofnm�[`n_l�̀ l__tcha�chn[]n�_g\lsim�#B[lp_s'�,43.6� =[fpc�[h^�

G[cmm_'�,443$)� B[lp_s�#,43.$�`lit_�ch^cpc^o[f�_g\lsihc]�]_ffm�i`�t_\l[`cmb�\f[mni^_lgm�#nb_�

j[ln�i`� [�`_lncfct_^�_aa�nb[n�acp_m�lcm_�ni�nb_�a_lgch[f�^cm]$'�]fogjm�i`�]_ffm�`lig�\f[mni^_lgm�

[h^�\f[mni^_lgm�ch�[h^�ion�i`�nb_�]bilcih�ni�(,41}=�ch�[�nqi(mn_j�jli]_^ol_�[h^�[fmi�om_^�

[�mfiq�`l__tcha�jli]_^ol_�ni�(-0�}=�`il�chn[]n�\f[mni^_lgm)� Nb_�]_ffm�q_l_�nb[q_^�ch�[cl�[n�

-0�}=)� Pc[\cfcns�i`�nb_�]fogjm�i`�]_ffm�q[m�g_[mol_^�omcha�[�mn[ch�qb_l_�]_ffm�il�\f[mni^_lgm�

nb[n�q_l_�fcpcha�l_g[ch_^�ohmn[ch_^)� Nb_�^_]bilcih[n_^�\f[mni^_lg�q[m�[mm_mm_^�omcha�mcr�

^_p_fijg_hn[f� al[^_m)� Nb_�]lsijlin_]n[hn� om_^� `il� nb_� nqi(mn_j�jli]_^ol_� q[m�>GMI)�

Afs]_lif�il� >GMI�q_l_�om_^�`il�nb_�mfiq�`l__tcha�_rj_lcg_hn)� Cn�q[m�`ioh^�nb[n�nb_�]_ffm�

i`�nb_�\f[mni^_lg�molpcp_^�[n�[�bcab_l�j_l]_hn[a_�#3/)3 $�nb[h�nb_�]fogjm�i`�]_ffm�#-1)- $�

il�nb_�\f[mni^_lgm�#-), $)� Nb_�chn[]n�\f[mni^_lgm�`lit_h�\s�nb_�mfiq�`l__tcha�g_nbi^'�omcha�

afs]_lif� [m� [� ]lsijlin_]n[hn'� b[^� [� bcab_l� j_l]_hn[a_� i`�^_p_fijg_hn� #/3 $� nb[h� nb_�

\f[mni^_lgm� `lit_h� omcha�>GMI�#.- $)� Ch�[�mno^s�\s�=[fpc�[h^�G[cmm_�#,443$'�l[ch\iq�

nlion�\f[mnig_l_m�[n�mn[a_m�1;'�1<�[h^�1=�#<[ff[l^'� ,42.6�;jj_h^cr�;'�N[\f_� ,$�q_l_�`lit_h�

ni� (,41}=� omcha� ,'-(jlij[h_^cif)� Molpcp[f� l[n_m�q_l_�mcahc`c][hnfs�bcab_l�[n� nb_� f[n_l�1=�

mn[a_�#40 $�]igj[l_^�ni�\f[mnig_l_m�mnil_^�[n�mn[a_m�1;�#0. $�il�1<�#33 $)

Nb_l_�b[p_�\__h�[�fcgcn_^�hog\_l�i`�l_jilnm�ih�nb_�]lsijl_m_lp[ncih�i`�oh`_lncfct_^�

`cmb�_aam�i`�p[lciom�mj_]c_m)� Oh`_lncfct_^�_aam�i`�l[ch\iq�nlion�q_l_�`lit_h�ni�(-+}=�[h^�

b[^� [�11 � `_lncfcns�l[n_�[`n_l�\_cha� `lit_h� `il�f_mm� nb[h� `cp_�gchon_m� #T_ff'� ,423$)�Nb_m_

,/



l_mofnm�]iof^�hin�\_�l_j_[n_^�\s�?l^[bf�[h^�Al[b[g�#,43+$�f_[^cha�ni�nb_�moaa_mncih�nb[n�nb_�

_aam� ^c^� hin�[]no[ffs� `l__t_� \on�q_l_� moj_l]iif_^� #B[lp_s� [h^�;mbqii^(Mgcnb'� ,43-$)�

Moj_l]iifcha�i]]olm�qb_h�nb_�n_gj_l[nol_�i`�[�mifoncih�cm�\_fiq�cnm�`l__tcha�jichn�\on�cn�^i_m�

hin�`l__t_)

Inb_l�l_m_[l]b_lm�b[p_�om_^�]bcffcha�ni�jl_m_lp_�_aam�chmn_[^�i`�̀ l__tcha)� Qb_h�_aam�

[l_� ]bcff_^� nb_s� mncff� h__^� irsa_h� [h^� jli^o]_� g_n[\ifc]� q[mn_m� #G[^^i]e'� ,42/$)�

Nb_l_`il_'�[�msmn_g�cm�h__^_^�ni�]ihnlc\on_�irsa_h�[h^�l_gip_�g_n[\ifc]�q[mn_m�mcgcf[l�ni�

qb[n�qiof^�\_�jlipc^_^�\s�[�]ihnchoiom�mojjfs�i`�q[n_l�ch�[�b[n]b_ls)

;�g_^cog�cm�[fmi�h__^_^�ni�jl_p_hn�^_bs^l[ncih�qb_h�jl_m_lpcha�_aam�\s�]bcffcha)�

G[hs�^c``_l_hn�_rn_h^_lm�b[p_�\__h�om_^)� Mig_�l_m_[l]b_lm�b[p_�om_^�ip[lc[h�`foc^�ni�mnil_�

_aam� #Linb\[l^�@N�<G&$� ,441$'� qbcf_�inb_lm� b[p_�^_p_fij_^�_rn_h^_lm� nb[n�qcff� hin�q[n_l(�

b[l^_h�_aam�mi�nb[n�nb_s�g[s�\_�`_lncfct_^�f[n_l�#<cff[l^'�,4226�B[lp_s�[h^�;mbqii^(Mgcnb'�

,43-6�Mnimm�[h^�>ih[f^mih'� ,43.$)� Nb_�_rn_h^_lm�q_l_'�`il�nb_�gimn�j[ln'�m[fn�mifoncihm�[h^�

ch]fo^_^� Mnimmâm� mifoncih� #Mnimm�[h^�>ih[f^mih'� ,43.$'� >(0.-� #<cff[l^'� ,422�$�[h^�@cmb�

Lcha_l�mifoncih� #B[lp_s�[h^�;mbqii^(Mgcnb'� ,43-$)� Q[n_l�b[m�[fmi�\__h� om_^� ni� mnil_�

`_lncfct_^�nlion�_aam�#G[^^i]e'� ,42/$)

;�mno^s�ih�nb_�mbiln(n_lg�jl_m_lp[ncih�i`� 4/�^_al__(^[s(if^� \liqh�nlion�_aam�q[m�

]ih^o]n_^� \s�G[^^i]e� #,42/$� \s�jf[]cha� nb_�_aam� ch� nlioabm�qcnb� l_]cl]of[n_^�q[n_l�[n

,)/� }=�`lig�[�l_m_lpicl)� Irsa_h�q[m�chnli^o]_^�chni�nb_�msmn_g�\s�[_l[ncih�chni�nb_�l_m_lpicl�

q[n_l�qcnb�]igjl_mm_^�[cl)� Nb_�b[n]bcha�l[n_�q[m�40 �[`n_l�,-.�^[sm�i`�ch]o\[ncih)

Ch�]ihnl[mn'�Mnih_]sjb_l�@N�<G&�#,44/$�l_^o]_^�nb_�n_gj_l[nol_�i`�̀ _lncfct_^�nlion�_aam�

`lig�2}=�ni�-}=�il� /}=)� ?aam�q_l_�[fmi�ch]o\[n_^�[n�2"%=)� Qb_h�_aam�b_f^�[n�l_^o]_^

,0



n_gj_l[nol_m� l_[]b_^� nb_� _s_^� mn[a_� nb_s�q_l_� [ffiq_^� ni� []]fcg[n_� ni� 2}=� [n� [� l[n_� i`�

,}=*biol� [h^� nb_h� q_l_� g[chn[ch_^� [n� 2 Ü=� ohncf� b[n]bcha)� Nb_� fiq_l� ch]o\[ncih�

n_gj_l[nol_m�^_]l_[m_^�nb_�molpcp[f�l[n_m�i`�_aam�qcnb�nb_�hilg[f�ch]o\[ncih�n_gj_l[nol_�i`�

2}=�b[pcha�nb_�bcab_mn�molpcp[f�l[n_)

Nb_�`_lncfct_^�_aam�i`�]bog�[h^�jche�m[fgih�q_l_�mnil_^�[n�)X1�[n�`cp_� mn[a_m�i`�

^_p_fijg_hn5� ,1(]_ff�mn[a_'�\f[mnof[�mn[a_'�]igjf_ncih�i`�_jc\ifs�#;jj_h^cr�;'�@caol_�.'�

Jcj_l�@N�<G&$� ,43-$'�_[lfs�_s_�jcag_hn[ncih�[h^�nb_� f[n_�_s_^�mn[a_�#<_[]b[g�[h^�Goll[s'�

,432$)� ?aam�q_l_�`_lncfct_^�[n�3}=�[h^�e_jn�ch�[h�ch]o\[nil�[n�3}=�`il�-/�b�ni�l_[]b�nb_� ,1(�

]_ff� mn[a_'�2-�b�ni�l_[]b�nb_�\f[mnof[�mn[a_'� ,2�^[sm�`il�]igjf_ncih�i`�_jc\ifs'�-/�^[sm�`il�

_[lfs�_s_�jcag_hn[ncih�[h^�/2�^[sm�ni�l_[]b�nb_� f[n_�_s_^�mn[a_)� ?aam�ch�nb_cl�]ihn[ch_lm�

q_l_�jf[]_^�ch�[h�3}=�q[n_l�\[nb�ch�qbc]b�nb_�n_gj_l[nol_�q[m�fiq_l_^�ni�-}=)� ;ff�jche�

m[fgih�_aam�[n�nb_�\f[mnof[�mn[a_�il�_[lfc_l�^c_^�[`n_l�nl[hm`_l�ni�-}='�qb_l_[m�0+ �i`�nb_�

]bog�m[fgih�_aam�molpcp_^�ohncf�b[n]bcha)� ?aam�[n�_jc\ifs�[h^�f[n_l�mn[a_m�i`�̂ _p_fijg_hn�

b[^�[h�[p_l[a_�i`�20 �molpcp[f�qcnb�]bog�m[fgih�_aam�b[pcha�bcab_l�molpcp[f� l[n_m�nb[h�

jche�m[fgih�_aam�[n�[ff�mn[a_m�i`�^_p_fijg_hn�#<_[]b[g�[h^�Goll[s'� ,432$)

Linb\[l^�@N�<G&� #,441$�]igj[l_^�nb_�b[n]bcha�l[n_m�i`�oh`_lncfct_^�][lj�_aam�mnil_^�

`il�1� ni� 2� biolm�[n�1}=�ni�.X1 � nb_h� `_lncfct_^�[n� -,}=� [h^� ch]o\[n_^�[n�-,}='� ni� nbim_�i`�

]ihnlif�_aam�`_lncfct_^�^cl_]nfs�[`n_l�mj[qhcha�[n�-,}=)� Nb_�b[n]bcha�l[n_�i`�nb_�]iif_^�_aam�

l[ha_^�`lig�,� ni�-� �]igj[l_^�ni�nb_�]ihnlif�l[n_�i`�02). )

=fio^�@N�<G&� #,433$�`ioh^�nb[n�nb_�nif_l[h]_�i`� `[nb_[^�gchhiq�_g\lsim�ni�]iifcha�

^_j_h^_^�ojih�nb_�mn[a_�i`�̂ _p_fijg_hn)� @il�nb_cl�`clmn�_rj_lcg_hn�nb_s� om_^�`_lncfct_^�_aam�

ch� nb_� _[lfs�[h^� f[n_� \f[mnof[� mn[a_m)� ;� ^c``_l_h]_� i`�nqi�biolm� ch� ch]o\[ncih� [n� -.�}=

,1



^cmnchaocmb_m�nb_�_[lfs�\f[mnof[�mn[a_�`lig�nb_�f[n_�\f[mnof[�mn[a_)� Nb_�_g\lsim�q_l_�b_f^�`il�

4+�gchon_m�[n�,X1�[`n_l�qbc]b�nb_s�q_l_�l_nolh_^�ni�liig�n_gj_l[nol_)� Molpcp[f�[h^�l_nch[f�

jcag_hn[ncih� i`�nb_m_� _g\lsim�q_l_�om_^�[m� nb_� _h^�jichnm� ch� nb_m_�_rj_lcg_hnm6� oh^_l�

hilg[f�]ih^cncihm�[n�liig�n_gj_l[nol_'�nb_�l_nch[�q[m�]f_[lfs�jcag_hn_^�[`n_l�nccl__�^[sm�i`�

ch]o\[ncih)� ;ff�f[n_�\f[mnof[m�molpcp_^�[�l_^o]ncih�ch�n_gj_l[nol_�ni�0}=�qbcf_�ihfs�0+ �i`�

nb_�_[lfs�\f[mnof[m�molpcp_^)� Ch�nb_�m_]ih^�_rj_lcg_hn'�_aam�q_l_�[ffiq_^�ni�^_p_fij�ch�@cmb�

Lcha_l� mifoncih� ohncf� ih_� biol� \_`il_� nb_� _rj_lcg_hn� [h^� nb_h� nl[hm`_ll_^� [n� nb_� _[lfs�

\f[mnof['�f[n_�\f[mnof[�il�a[mnlof[�mn[a_�chni�_cnb_l�@cmb�Lcha_l�mifoncih�^cfon_^�ni� ,+ �qcnb�

^cmncff_^�q[n_l�il�oh^cfon_^�@cmb�Lcha_l�mifoncih)� ;`n_l�,1�ni� ,3�biolm�[n�+}='�nb_�`_lncfct_^�

_aam�q_l_�l_nolh_^�ni�liig�n_gj_l[nol_�ni�l_mog_�^_p_fijg_hn�[h^�q_l_�[mm_mm_^�omcha�nb_�

m[g_�g_nbi^�[m�[\ip_)�;ff�_[lfs�\f[mnof[m�`[cf_^�ni�molpcp_�nb_�,1�ni�,3�biolm�[n�+}=�ch�_cnb_l�

]ih]_hnl[ncih�i`�@cmb�Lcha_l�mifoncih)� Nb_�f[n_�a[mnlof[�mn[a_�b[^�[�43)3 �molpcp[f�ch�_cnb_l�

mifoncih)� Nb_� f[n_�\f[mnof[�mn[a_�b[^�molpcp[f�l[n_m�i`�0/)2 �[h^�4.). � `il�nb_� ,+ �[h^�

,++ �@cmb�Lcha_l�mifoncih'�l_mj_]ncp_fs)� Nb_m_�l_mofnm�ch^c][n_�nb[n�nb_�molpcp[f�i`�̀ _lncfct_^�

_aam�ch]l_[m_^�[m�nb_�mn[a_�i`�^_p_fijg_hn�ch]l_[m_^)

'%*� 7W`Z]ZNL]MZY

@foili][l\ihm� #j_l`foili]b_gc][fm$�[l_�fckoc^�j_l`foilch[n_^�][l\ih�]igjioh^m�nb[n�

[l_�jli^o]_^�\s�l_jf[]cha�nb_�bs^lia_h�[nigm�i`�bs^li][l\ihm�qcnb�`foilch_�[nigm)�Nb_s�

[l_� mn[\f_'� ]b_gc][ffs� [h^� \cifiac][ffs� ch_ln� ]igjioh^m'� ]f_[lfs� ^cmnch]n� `lig� nb_�

`foili]bfili][l\ih�[h[_mnb_nc]m�[h^�jlij_ff[hnm�cgjfc][n_^�ch�[ngimjb_lc]�itih_�^_jf_ncih)�

Nb_� bcab� mifo\cfcns� i`� a[m_m� ch� `foili][l\ih� b[m� f_^� ni� chn_l_mn� ch� nb_m_� ]igjioh^m� [m�

p_bc]f_m�`il�l_mjcl[nils�a[m�nl[hmjiln�#Nbolmnih�@L�<G&$� ,44.$)� =f[le�[h^�Aiff[h� #,411$�`clmn
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^_gihmnl[n_^�nb[n�g[gg[fm�]iof^�l_g[ch�[fcp_�qbcf_�\l_[nbcha�fckoc^�`foili][l\ih�m[nol[n_^�

qcnb�irsa_h)� Nb_�f[]e�i`�mnliha�chn_l[]ncihm�\_nq__h�`foili][l\ih�gif_]of_m�_h[\f_m�a[m_m�

mo]b�[m�irsa_h�ni�_hn_l�nb_�mj[]_m�\_nq__h�nb_g�#Do�[h^�;lgca_l'� ,44-$)� A[m�mifo\cfcns�

ch]l_[m_m�[m�n_gj_l[nol_�^_]l_[m_m�qbc]b�g[e_m�`foili][l\ih�_p_h�gil_�[nnl[]ncp_�`il�nb_�

jl_m_lp[ncih�i`�a[g_n_m�nb[n�l_kocl_�irsa_h�ch�[�]iif�_hpclihg_hn�#L_cmm'� ,44/$)

@foili][l\ih�b[m�\__h�om_^�ni�^_fcp_l�irsa_h�ni�[h^�nl[hmjiln�][l\ih�^circ^_�[q[s�

`lig�[hcg[f'�jf[hn�[h^�gc]li\c[f�]_ffm�#B[g[gini'� ,4326�Echa�@N�< G$� ,4346�Nbolmnih�@N�< D$�

,44.6�G]Hcp_h�@N�<G&$�,44.6�;hnbihs'�,442$)� @foili][l\ih�b[m�\__h�om_^�ni�^_fcp_l�irsa_h�

[h^�l_^o]_�nb_�g_]b[hc][f�^[g[a_�ni�]_ffm�`lig�[_l[ncih�#B[g[gini'� ,4326�Fiq_�@N�<G&$�

,442[�$)�Irsa_h�^_fcp_ls�`lig�`foili][l\ih�q[m�mcgcf[l�ni�nb_�[_l[ncih�g_nbi^'�\on�nb_�om_�

i`� `foili][l\ih� ^_]l_[m_^� ^[g[a_� ni� giom_� bs\lc^ig[� ]_ffm� ][om_^� \s� [_l[ncih�

#B[g[gini'� ,432$)� =lsijl_m_lp_^�lc]_�]_ffm�q_l_�nb[q_^�[h^�jf[]_^�ch�[�]ofnol_�g_^cog�

]ihn[chcha� `foili][l\ih)� Nb_�`l_mb�q_cabn�a[ch�[`n_l�.+�^[sm�ch� nb_�`foili][l\ih�]ofnol_�

g_^cog�q[m�mcahc`c][hnfs�#J�7�+)+0$�bcab_l�nb[h�`il�nb_�]ihnlif�]_ffm�qcnbion�`foili][l\ih�

#;hnbihs�_l[*)'� ,442$)

Mfipcn_l�[h^�E[gcgini�#,412$�q_l_�[\f_�ni�ip_l]ig_�nb_�jli\f_g�i`�chmifo\cfcns�i`�

]igjioh^m� ch� `foili][l\ih� \s� jl_j[lcha� _gofmcihm� i`� `foili][l\ih� [h^� \ipch_� m_log�

[f\ogch� `il� om_� ch� j_l`omcih� i`� cmif[n_^� ila[hm)� @ilgof[ncih� i`� mn[\f_� `foili][l\ih�

_gofmcihm�b[m�[ffiq_^�`il�nb_cl�]fchc][f�^_p_fijg_hn�[m�p_bc]f_m�`il�a[m�nl[hmjiln'�[h^�nb_s�

b[p_�g[hs�inb_l�jin_hnc[f�om_m�ch�g_^c]ch_'�\cifias�[h^�l_m_[l]b�#Fiq_'� ,44,$)

@foili][l\ih'�]ihn[chcha�irsa_h'�b[m�\__h�om_^�qcnb�_rn_h^_lm�ni�mnil_�nole_s�[h^�

l[ch\iq�nlion�m_g_h�#Nbolmnih�@N�<G&$� ,44.6�G]Hcp_h�@N�<G&$� ,44.6�Nbolmnih�@N�<G&$� ,44/$)
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Nbolmnih�@N�<G&� #,44/$�mbiq_^�nb[n�mnil[a_�i`�nole_s�m_g_h�`il�-/�biolm� ch�[h�_gofmcb_^�

_rn_h^_l*[_l[n_^� `foili][l\ih� gcrnol_� [n� ,-� ni� ,.�}=� cgjlip_^� nb_� `_lncfctcha� ][j[]cns�

l_f[ncp_� ni� m_g_h� nb[n� q[m� mnil_^� qcnbion� `foili][l\ih)� G]Hcp_h� @N� <G&� #,44.$� mnil_^�

l[ch\iq�nlion�m_g_h�ch�irsa_h[n_^�`foili][l\ih�ch�[�gicmnol_(m[nol[n_^�[ngimjb_l_)� Nbcm�

m_g_h� g[chn[ch_^� [� `_lncfcns� f_p_f� i`� 3,), � `il� .2� ^[sm� ]igj[l_^� qcnb� + � qb_h�

`foili][l\ih�q[m�hin�om_^�ni�mnil_�m_g_h)

Oh`_lncfct_^� [h^� hih(q[n_l(b[l^_h_^� `_lncfct_^� _aam� ]ihmog_^� 0)/� R� ,+X� S:� i`�

Id*biol*_aa� [n� ,+}=�#<iof_e\[]b_�@N�<G&$� ,414$)� ;`n_l�`_lncfct[ncih� [h^�q[n_l(b[l^_hcha�

nb_l_�q[m�[�0+ � ch]l_[m_�ch� ]ihmogjncih� \s�l[ch\iq� nlion�_aam)� >olcha�a[mnlof[ncih�

#;jj_h^cr�;'�@caol_�.'�Jcj_l�@N�<G&$� ,43-$'�I6�]ihmogjncih�ch]l_[m_^�`lig�,+�R�,+�X�DR:�i`�

IPbiol*_aa�oj�ni�.+�R�,+�X�G/�i`�IX*biol*_aa)� ;n�nb_�_h^�i`�_jc\ifs�#;jj_h^cr�;'�@caol_�

.'� Jcj_l�@N�< G $ � ,43-$'�I6�]ihmogjncih� ch]l_[m_^�ni� ,)-� *tf*biol*_aa� #<iof_e\[]b_�@N�< G$�

,414$)� Nbcm� ^_gihmnl[n_m� nb[n� _aam� [h^� _g\lsim� l_kocl_� irsa_h� ch� il^_l� ni� molpcp_6�

nb_l_`il_'�`foili][l\ih�b[m�al_[n�jin_hnc[f�[m�[h�irsa_h�miol]_�`il�nb_�mnil[a_�i`�_aam�[h^�

_g\lsim)

'%+� >MUPN_TaP^

Nb_�i\d_]ncp_m�i`�nb_m_�_rj_lcg_hnm�q_l_5

,$�ni�p_lc`s�[�g_nbi^�ni�^_n_]n�nb_�pc[\cfcns�i`�oh`_lncfct_^�_aam� i`�l[ch\iq�nlion

"5I>JLCSI>COM�HSFDMM#�\[m_^�ih�q[n_l(b[l^_hcha'

-$�ni�m_f_]n�[�mnil[a_�g_^cog�nb[n�qiof^�g[chn[ch�nb_�pc[\cfcns�i `�oh`_lncfct_^�_aam

qcnbion�ch^o]cha�q[n_l(b[l^_hcha'

.$� ni� m_f_]n� [�g_^cog'� qcnb� il�qcnbion� `foili][l\ih� [m� [h� irsa_h� ][llc_l'� [h^� [
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n_gj_l[nol_'�nb[n�qiof^�g[chn[ch�nb_�pc[\cfcns�i`�oh`_lncfct_^�_aam�il�̀ _lncfct_^�q[n_l(�

b[l^_h_^�il�hih(q[n_l(b[l^_h_^�_aam�^olcha�mnil[a_'

/$�ni�]ih^o]n�mnil[a_�nlc[fm�i`�oh`_lncfct_^�_aam�omcha�q[n_l(b[l^_hcha�[h^�`_lncfcns�[m�

[h�[mm_mmg_hn�i`�pc[\cfcns'

0$�ni�^_n_lgch_�c`�nb_l_�cm�[�l_f[ncihmbcj�\_nq__h�nb_�l_mofnm�i`�q[n_l(b[l^_hcha�[h^�

`_lncfcns�[m�g_nbi^m�i`�[mm_mmg_hn�i`�pc[\cfcns'�[h^

1$� ni� g[chn[ch� nb_� pc[\cfcns�i`�_s_^� l[ch\iq� nlion�_aam�omcha� `foili][l\ih� [m� [h�

irsa_h�][llc_l�^olcha�mnil[a_)

-+



::%� 6AB:<2B:=8� D:23:;:BG� >7� @2:=3>E� B@>CB� 688A#� A6;64B:=8�

AB>@286�<65:2�7>@�B96�688A#�2=5�B96�AB>@286�>7�C=76@B:;:H65�

2=5�76@B:;:H65�688A

(%'� :Y_]ZO`N_TZY

Nb_l_�b[m�\__h�]ihmc^_l[\f_�mo]]_mm�ch�nb_�]lsijl_m_lp[ncih�i`�g[gg[fc[h�[h^�;mb�

mj_lg[niti[� #@iin_'� ,4316� <cffc[l^'� ,44-6� Jol^ig'� ,44.$)� Ch� ,40,'� nb_� `clmn� ][f`�q[m�

jli^o]_^�`lig�`lit_h�m_g_h�#@iin_'� ,431$)� M_g_h�]lsijl_m_lp[ncih�ch�nb_�\ipch_�mj_]c_m�

b[m�\__h�mi�mo]]_mm`of�nb[n�gimn�^[cls�]iqm�[l_�hiq�chm_gch[n_^�\s�[lnc`c]c[f�g_[hm�#@iin_'�

,431$)� Nbcm�^_p_fijg_hn�b[m�f_^�ni�[�a_h_l[f�ch]l_[m_�ch�jin_hnc[f�`il�gcfe�jli^o]ncih�j_l�

]iq�\_][om_�`[lg_lm�hiq�b[p_�al_[n_l�[]]_mm�ni�m_g_h�`lig�bcab�jli^o]cha�a_h_nc]� fch_m)

M_g_h�`lig�p[lciom�[ko[nc]�mj_]c_m�b[m�\__h�jl_m_lp_^�[n�n_gj_l[nol_m�l[hacha�`lig�

/}=�ni�(,41}=�qcnb�p[lscha�f_p_fm�i`�mo]]_mm�#G]Hcp_h�@N�<G&$� ,44.6�<[\c[e�@N�<G&$� ,4406�

F[bhmn_ch_l�@N�<G&$�,441$)� Nb_�ch^omnls�qiof^�\_h_`cn�c`�_aam�il�_g\lsim�i`�m[fgihc^m�]iof^�

\_�jl_m_lV�_^'�mch]_�gimn�m[fgihc^m�mj[qh�ihfs�ih]_�j_l�s_[l�#M]inn'�,44+$)� Nbcm�n_]bhifias�

qiof^�_rn_h^�nb_�ncg_�j_lci^�ch�qbc]b�_aam�]iof^�\_�`_lncfct_^�[h^�ch�qbc]b�nb_�`_lncfct_^�

[h^� oh`_lncfct_^�_aam� [h^�_g\lsim� ]iof^�\_� mbcjj_^)� Cgjlip_^�jl_m_lp[ncih� n_]bhcko_m�

qiof^�[fmi�\_h_`cn�nb_� fiha�^cmn[h]_�nl[hmjiln�i`�_g\lsim�[h^�_aam)� Jl_m_lp[ncih�i`�\inb�

_aam� [lc^� mj_lg� qiof^� l_^o]_� nb_� _``_]n� nb[n� nb_� ih_� mj[qhcha� j_l� s_[l� b[m� ih� nb_�

l_jli^o]ncih�i`�`cmb)

?g\lsim�i`�mig_�g[gg[fc[h�mj_]c_m�][h�\_�mo]]_mm`offs�]lsijl_m_lp_^�[h^�nb_l_�

b[p_� \__h�mo]]_mm`of�[nn_gjnm�ni�]lsijl_m_lp_�g[gg[fc[h�ii]sn_m�#Jigj�[h^�=lcnm_l'�,4336�

Hc_g[hh'� ,44,6� M]bc_q_'� ,44,6�J[lem�[h^�Lo``cha'� ,44-6�L[cf'� ,44.� 6�>i\lchmes'� ,441$'

-,



\on�nb_�_g\lsim�[h^�ii]sn_m�i` �̀ cmb�b[p_�\__h�gil_�^c``c]ofn�ni�]lsijl_m_lp_�nb[h�nbim_�i`�

g[gg[fm�#<cff[l^'�,44-6�L[cf'� ,44.$)� Ch�j[mn�[nn_gjnm'�oh`_lncfct_^�[h^�`_lncfct_^�`cmb�_aam�

b[p_�\__h�mnil_^�`il�0�ni�,+�gchon_m�[n�n_gj_l[nol_m�l[hacha�`lig�domn�[\ip_�+� }=�ni�(3+}=�

#T_ff'� ,4236�B[lp_s�[h^�;mbqii^(Mgcnb'� ,43-$)� Nb_�pc[\cfcns�i`�`cmb�_aam�[h^�_g\lsim�

[`n_l�`l__tcha�il�]bcffcha�b[m�\__h�p[lc[\f_�[h^�fiq�#Qbcnnchab[g�[h^�Lim_hnb[f'� ,4236�T_ff'�

,4236�Linb\[l^�_l[*)'� ,441$)

Chmn_[^� i`� `l__tcha� a[g_n_m� omcha� ]lsijlin_]n[hnm'� mig_� l_m_[l]b_lm� b[p_� om_^�

]bcffcha�ch�]ig\ch[ncih�qcnb�`foili][l\ih�#@=$�#G]Hcp_h�@N�<C$�,44.6�Nbolmnih�@N�<G&$� ,44.6�

Nbolmnih�@N�<G&$� ,44/$)� Nb_�mnil[a_�fc`_�i`�nole_s� m_g_h�#Nbolmnih�@N�<G&$� ,44.6�Nbolmnih�@N�

<G&$� ,44/$� [h^�l[ch\iq� nlion�m_g_h� #G]Hcp_h�@N�<G&$� ,44.$�q[m�_rn_h^_^�omcha�@=�[h^�

_rn_h^_lm)� Ni�_rn_h^�nb_�fc`_�i`�nole_s�m_g_h'�Nbolmnih�@N�<G&� #,44.$�om_^�jfolihc]�@(13�ni�

_gofmc`s�nb_� @=*_rn_h^_l�mifoncih�mi�nb[n�nb_�_r]b[ha_�i`�irsa_h�]iof^�i]]ol�ip_l�[�al_[n_l�

mol`[]_� [l_[� #Nbolmnih� @N�<G&$� ,44.$)� G]Hcp_h� @N�<G&� #,44.$� l_jiln_^� nb[n� l[ch\iq� nlion�

m_g_h'�qbc]b�b[^�\__h�mnil_^�`il�.2�^[sm�ch�[�gicmnol_(m[nol[n_^�[ngimjb_l_'�[n�[�,5,�l[nci�

i`�m_g_h�[h^�@='�b[^�`_lncfcns�f_p_fm�i`�3,), 6�qb_l_[m�oh^cfon_^�m_g_h�il�m_g_h�mnil_^�ch�

_rn_h^_l�qcnbion�@=�b[^�+ �`_lncfcns)

@foili][l\ihm�[l_�om_`of�ch�l_aof[ncha�nb_�irsa_h�mojjfs�ni�]_ffm�ni�ch]l_[m_�aliqnb�

[h^�jli^o]ncpcns)� Qb_h�om_^�ch�]ihdoh]ncih�qcnb�mol`[]n[hnm'�_)a)'�jfolihc]�@(13�il�f_]cnbch'�

nb_s� [l_� ehiqh� ni� jlin_]n� chm_]n� [h^� g[gg[fc[h� ]_ffm� ch� ]ofnol_)� Nb_� _``_]n� i`�@=� cm�

_hb[h]_^�\s� nb_�chn_l[]ncih�i`�nb_�mol`[]n[hnm�qcnb�]igjih_hnm�i`�]snijf[mgc]�g_g\l[h_m�

#Fiq_�@N�<G&$� ,442\$)

@foili][l\ih� ][h� \_� om_^� ni� ^_fcp_l� irsa_h� [n� [� bcab_l� l[n_� nb[h� q[n_l)� Nb_

--



mifo\cfcns�i`�irsa_h�#I( $�ch�@=�#@=(22$�cm�01�gf�i`�I*fII�gf�i`�@='�qb_l_[m� nb_�mifo\cfcns�

i`�I ( �ch�q[n_l�cm�ihfs�.)-�gf�i`�I*fII�gf�i`�q[n_l�#.G�F[\il[nils�G[n_lc[fm'�Mn)�J[of'�GH$�

)� Irsa_h�cm�h__^_^�\s� oh`_lncfct_^�[h^�`_lncfct_^�_aam�`il�molpcp[f�[m�g_hncih_^�ch�=b[jn_l�

,� #<iof_e\[]b_�@N<G&$� ,414$)

Gimn�l_m_[l]b_lm�om_�`_lncfcns�nlc[fm�ni�g_[mol_�nb_�pc[\cfcns�i`�_aam�[`n_l�mnil[a_'�\on�

nbcm� cm� ncg_(]ihmogcha� [h^� ]imnfs)� Cn� ]iof^� n[e_� oj� ni� m_p_l[f� q__em'� ^_j_h^cha� ojih�

n_gj_l[nol_'� \_`il_� nb_� ohgcmn[e[\f_� jl_m_h]_� i`�[h� _g\lsi� ][h� \_� m__h)� >_n_]ncih� i`�

q[n_l(b[l^_hcha�b[m�\__h�om_^�[m�[�g_nbi^�ni�^_n_lgch_�nb_�pc[\cfcns�i`�oh`_lncfct_^�_aam�

\_][om_�_aam�nb[n�[l_�^_[^�il�^[g[a_^�][hhin�q[n_l(b[l^_h�#B[lp_s�[h^�;mbqii^(Mgcnb'�

,43-$)� Q[n_l(b[l^_hcha�cm�[�jli]_mm� nb[n�b[l^_hm�nb_�]bilcih�i`�nb_� m[fgihc^�_aa)� Nb_�

jli]_mm�i`�q[n_l(b[l^_hcha�\_achm�qb_h�[�m[fgihc^�_aa�cm�`clmn�mj[qh_^)� ;n�nbcm�ncg_'�nb_l_�

cm� [� l_f_[m_�i`�]ilnc][f� al[hof_m� [h^�]iffic^[f�g[n_lc[fm� `lig� nb_�]ilnc][f� [fp_ifc� chni� nb_�

`onol_�j_lcpcn_ffch_�mj[]_)� Nb_m_�g[n_lc[fm�]l_[n_�[h�imginc]�jl_mmol_'�^l[qcha�q[n_l�chni�

nb_�_aa'�l_mofncha�ch�nb_�`ilg[ncih�i`�nb_�j_lcpcn_ffch_�mj[]_�#@caol_� ,'�Ail^ih�@N�<G&$� ,432$�

`iffiq_^�\s�b[l^_hcha�i`�nb_�]bilcih�#<cff[l^'� ,44-$)� Q[n_l(b[l^_hcha�i]]olm�ip_l�nqi�ni�

nbl__�biolm�[h^�l_mofnm�ch�[�l[jc^�ch]l_[m_�ch�nb_�mnl_hanb�i`�nb_�]bilcih�#Qchhc]ec�[h^�<[ln_f'�

,412$)� B[l^_hcha�\_achm�qcnbch�`cp_�gchon_m�[`n_l�\_cha�jf[]_^�ch�q[n_l�[h^�i]]olm�_p_h�c`�

nb_�_aa�cm�hin�`_lncfct_^)� Ih]_�nb_�_aa�cm�q[n_l(b[l^_h_^'�nb_�gc]lijsf_�\_]ig_m�\fi]e_^'�

jl_p_hncha�_hnls�i`�mj_lg[niti[� [h^�jifsmj_lgs�#Achm\ola'� ,41,5� Mtiffimc� [h^�<cff[l^'�

,42/$)� ?aam�nb[n�b[p_�momn[ch_^�^[g[a_'�mo]b�[m�nb[n�jli^o]_^�\s�b_[ncha�il�b__tcha�i`�nb_�

]snijf[mg'�^i�hin�q[n_l(b[l^_h�#B[lp_s�[h^�;mbqii^(Mgcnb'� ,43-$)� Nb_l_`il_'�q_�om_^�

[mm_mmg_hn� i`�q[n_l(b[l^_hcha� [m� [� mcgjf_� [h^�koc]e�g_nbi^� ni� [mm_mm� nb_� pc[\cfcns� i`

-.



oh`_lncfct_^�_aam�[`n_l�mnil[a_�ch�iol�_rj_lcg_hnm)

Ni�mnil_�oh`_lncfct_^�_aam�`il�[h�ch^_`chcn_�j_lci^�i`�ncg_'�[�mnil[a_�g_^cog�cm�h__^_^�

nb[n� qcff� hin�q[n_l(b[l^_h� nb_� _aam� ch� il^_l� ni� [ffiq� `_lncfct[ncih� ni� n[e_�jf[]_� [`n_l� nb_�

mnil[a_� j_lci^)� Ip[lc[h� `foc^� l_f_[m_^�qcnb� nb_� _aam� b[m� \__h� mbiqh� ni� jimm_mm� mig_�

jbsmcifiac][f�`oh]ncihm�mo]b�[m�mj_lg�[]ncp[ncih'�jlifiha[ncih�i`�gincfcns'� jl_m_lp[ncih�i`�

oh`_lncfct_^�_aam�#Achm\ola'� ,42-$'�[h^�cn�^i_m�hin�q[n_l(b[l^_h�nb_�_aam)� Biq_p_l'�ihfs�

[� fcgcn_^� [giohn� i`�ip[lc[h� `foc^� cm� l_f_[m_^� qcnb� nb_� _aam� [h^� nb_� ko[hncns� cm� omo[ffs�

chmo``c]c_hn� `il� mnil[a_)� Nb_l_`il_'� [h� [lnclc]c[f� g_^cog� cm� l_kocl_^� `il�_aa� mnil[a_)� Ch�

[^^cncih'�]ihmc^_l[ncih�gomn�\_�acp_h� ni�jl_p_hn�^_bs^l[ncih�i`�nb_�_aam�^olcha�mnil[a_)�

Gch_l[f� icf� b[m� \__h� om_^� ni�jl_p_hn�^_bs^l[ncih� i`�g[gg[fc[h�_g\lsim�^olcha�mnil[a_�

#=m_b�@N�<G&$� ,442$)

Nb_�i\d_]ncp_m�i`�nbcm� mno^s�q_l_�[$� ni�p_lc`s�[�g_nbi^� ni�^_n_]n�nb_� pc[\cfcns�i`�

oh`_lncfct_^�_aam�i`�l[ch\iq�nlion�U5I>JLCSI>COM�HSFDMM#�\[m_^�ih�q[n_l(b[l^_hcha'�\$� ni�

m_f_]n� [� mnil[a_� g_^cog� nb[n� qiof^� g[chn[ch� nb_� pc[\cfcns� i`�oh`_lncfct_^� _aam� qcnbion�

ch^o]cha�q[n_l(b[l^_hcha'�]$� ni�m_f_]n�[�g_^cog'�qcnb�il�qcnbion�`foili][l\ih�[m�[h�irsa_h�

][llc_l'�[h^�[�n_gj_l[nol_'�nb[n�qiof^�g[chn[ch�nb_�pc[\cfcns�i`�oh`_lncfct_^�_aam�il�`_lncfct_^�

q[n_l(b[l^_h_^�il�hih(q[n_l(b[l^_h_^�_aam�^olcha�mnil[a_'�[h^�^$�ni�^_n_lgch_�c`�nb_l_�q[m�

[� l_f[ncihmbcj� \_nq__h� nb_� l_mofnm� i`�q[n_l(b[l^_hcha� [h^� `_lncfcns� [m� g_nbi^m� ni� [mm_mm�

pc[\cfcns)
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(%(� <L_P]TLW^�LYO�<P_SZO^

(%(%'� AZ`]NP�LYO�B]LY^[Z]_�Z Q�6RR^�LYO�APXPY

<_][om_� i`�fcgcn_^� [p[cf[\cfcns'� oh`_lncfct_^�_aam� [h^� m_g_h� q_l_�i\n[ch_^� `lig�

m_p_l[f�miol]_m�#N[\f_�C$)� ?aam�ch�ip[lc[h�`foc^�qcnb�irsa_h�q_l_�nl[hmjiln_^�ch�jf[mnc]�\[am�

ih�c]_)� M_g_h�qcnb�irsa_h�q[m�mbcjj_^�ch�m_[f_^�jf[mnc]�]ihn[ch_lm�ih�c]_)

(%(%(�DP]TQfNL_TZY�ZQ�EL_P]$SL]OPYTYR�5P_PN_TZY

Nb_�joljim_�i`�nbcm�_rj_lcg_hn�q[m�ni�p_lc`s�nb[n�q[n_l(b[l^_hcha�]iof^�\_�^_n_]n_^�

\s�iol�g_nbi^)� Nbl__�l_jfc][n_m�i`�,#R$�_aam�_[]b�q_l_�jf[]_^�ch� j_nlc�^cmb_m�]ihn[chcha�

_cnb_l�0+�gf�i`�n[j�q[n_l�il�ip[lc[h�`foc^)� ;`n_l�4+�gchon_m'�[h� ,3(a[oa_�bsji^_lgc]�h__^f_�

q[m� om_^� ni� [nn_gjn� ni� j_h_nl[n_� _[]b� i`� nb_� _aam)� Q_� [mmog_^� nb[n� q[n_l(b[l^_hcha�

i]]oll_^�qb_h�cn�q[m�^c``c]ofn�ni�j_h_nl[n_�nb_�_aa�qcnb�nb_�h__^f_)

(%(%)%�APWPN_TZY�ZQ�L�=ZY$EL_P]$9L]OPYTYR�A_Z]LRP�<POT`X�QZ]�CYQP]_TWTePO�6RR^�_SL_�

<LcTXTeP^�7P]_TWT_d

Nb_�joljim_�i`�nbcm�_rj_lcg_hn�q[m�ni�m_f_]n�[�mnil[a_�g_^cog�`il�oh`_lncfct_^�_aam�

nb[n�qiof^� hin� nlcaa_l�q[n_l(b[l^_hcha� \_`il_� `_lncfct[ncih� \on� qiof^� jligin_� g[rcg[f�

`_lncfcns)�G_^c['�m_f_]n_^�`lig�mcgcf[l�qile�ch�nb_�fcn_l[nol_'�q_l_5� >(0.-�#<cff[l^'� ,422$'�

Mnimmâm�mifoncih� #Mnimm�[h^�>ih[f^mih'� ,43.$'�@cmb�Lcha_l� #B[lp_s�[h^�;mbqii^(Mgcnb'

,43-$� [h^�q[n_l)� Nb_�]igjimcncih'�jB�[h^�imgif[fcns�i`�>(0.-'�Mnimmâm�mifoncih�[h^�@cmb�

Lcha_l�mifoncih�[l_�fcmn_^�ch�N[\f_�CC)

Finm�i`�,++�oh`_lncfct_^�_aam�ch�nbl__�l_jfc][n_m�q_l_�jf[]_^�ch�j_nlc�^cmb_m�]ihn[chcha�

0+�gf�i`�_[]b� g_^cog)�;`n_l�4+�gchon_m'�nb_�_aam�q_l_�_p[fo[n_^�`il�q[n_l(b[l^_hcha�ch�[�

\fch^�nlc[f�\s�ih_�ij_l[nil)
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@il�nb_�`_lncfcns�nlc[f'�finm�i`�,++�_aam�ch�nbl__�l_jfc][n_m�q_l_�mnil_^�ch�_[]b�g_^cog

il�ip[lc[h�`foc^�ch�\_[e_lm�ch�[�2}=�q[n_l�\[nb�`il�4+�gchon_m)� Nb_�m_g_h�m[gjf_�om_^�ni

`_lncfct_�nb_�_aam�ch�nbcm�_rj_lcg_hn�q[m�_p[fo[n_^�ni�[mmol_�bcab�gincfcns�#91+ $�#A[ff[hn'

,44+$'� [h^� ]ih]_hnl[ncih� q[m� ^_n_lgch_^� #A[ff[hn'� ,44+$)� @ilns(`cp_� gcffcfcn_lm� i`� nb_

g_^cog�q[m� nb_h�^l[ch_^�`c(ig�_[]b�j_nlc� ^cmb�[h^�nb_�_aam�q_l_� `_lncfct_^�qcnb� ,� gf�i`

m_g_h� #.)//�r� ,+X�mj_lg*_aa$'�a_hnfs� mqclf_^�[h^�f_`n�`il�nqi�gchon_m)�Nqi�gf�i`�,+}=

q[n_l�q[m�nb_h�[^^_^�ni�nb_�_aam�[h^�a_hnfs�mqclf_^)� ;`n_l�nqi�gchon_m�nb_�_aam�q_l_�lchm_^

nqc]_�qcnb�0+�gf�i`�,+}=�q[n_l�[h^�_[]b�l_jfc][n_�q[m�jf[]_^�l[h^igfs�ch�[�]igj[lng_hn

i`�[�B_[nb� ch]o\[nil�nl[s�ch�qbc]b� nb_�q[n_l�n_gj_l[nol_�q[m�g[chn[ch_^� [n� ,+}=)� Nb_

ch]o\[nil�nl[sm�_[]b�b[^�nq_fp_�]igj[lng_hnm�nb[n�q_l_�m_j[l[n_^�\s�jf[mnc]�^cpc^_lm�m_[f_^

qcnb�mcfc]ih_)� Ij[ko_�_aam'� qbc]b�q_l_�oh`_lncfct_^�il�̂ _[^'�q_l_�l_gip_^�j_lci^c][ffs�[h^

jf[]_^�ch�[�]f_[lcha�mifoncih�]ihmcmncha�i`� g_nb[hif'�[]_nc]�[]c^�[h^�^cmncff_^�q[n_l�#,5,5,$

#<[sh_m�[h^�M]inn'� ,432$)� Nb_�_aam�q_l_�_r[gch_^�omcha�[�^cmm_]ncha�gc]lim]ij_�[n�4�r

g[ahc`c][ncih�ni�^_n_lgch_�c`�_g\lsim�q_l_�jl_m_hn'�
d

;`n_l�nq_fp_�^[sm�ch�ch]o\[nil'�_aam�`lig�_[]b�]igj[lng_hn�q_l_�l_gip_^�`lig�nb_�

ch]o\[nil�[h^�jf[]_^�ch�[�j_nlc�^cmb�]ihn[chcha�0+�gf�i`�q[n_l)� Nb_�_aam�q_l_�nb_h�_r[gch_^�

`il�nb_�jl_m_h]_�i`�_g\lsim)� Nb_�`_lncfcns�j_l]_hn[a_�q[m�][f]of[n_^�`lig�nb_�hog\_l�i`�

_g\lsim�^cpc^_^�\s�nb_�nin[f�hog\_l�i`�_aam�`il�_[]b�g_^cog)

(%(%*� A_Z]LRP�ZQ�CYQP]_TWTePO�6RR^

Nb_�joljim_�i`�nb_m_�nbl__�_rj_lcg_hnm�q[m�ni�m_f_]n�[�g_^cog�[h^�n_gj_l[nol_�nb[n�

qiof^�_hb[h]_�nb_�pc[\cfcns�i`�oh`_lncfct_^�_aam�^olcha�mnil[a_)

Nb_� `clmn� _rj_lcg_hn�_p[fo[n_^� nb_� pc[\cfcns'� \s�^_n_]ncih� i`�q[n_l(b[l^_hcha'� i`
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oh`_lncfct_^�_aam�mnil_^�ch�ih_�i`� mcr�g_^c[�[n�,)+}=�il�.)+Ü=�ch� ,4+�gf�]ihn[ch_lm)� Nb_�

g_^c[�q_l_5� ,$�@=� #@filch_ln(22'� .G'�Mn)�J[of'�GH'�OM;$'�-$�@=�jfom�gch_l[f�icf� #,5,$�

#Lbih_�G_lc_or'�Pc]nicc[pcff_'�JK$'�.$�@=�jfom�Mnimmâm�mifoncih�#,5,$�#Mnimm�[h^�>ih[f^mih'

,43.$� qcnb�-)+�a�i`�jfolihc]�@(13�#Mcag['�Mn)�Fiocm'�GI'�OM;$�#G]Hcp_h�@N�<G&$� ,44.$'�/$�

Mnimmâm� mifoncih'�0$�gch_l[f�icf'� [h^�1$�q[n_l)� <_`il_�[ffing_hn�ni� nl_[ng_hn'� nb_�@=�q[m�

irsa_h[n_^� `il� nqi� gchon_m� qcnb� ,++ � irsa_h)� G_^cog� .� q[m� bigia_hct_^� ih� [�

<lcheg[hh�Bigia_hct_l�Jn�,+*.0� `il�ih_�[h^�[�b[f`�gchon_m)� Finm�i`�,++�_aam�qcnb�nbl__�

l_jfc][n_m�`il�_[]b�nl_[ng_hn�[h^�m[gjfcha�ncg_�q_l_�mnil_^�ch�0+�gf�i`�g_^cog)

?aam�q_l_�mnil_^�ih�c]_�[n� ,)+}=�il�[n�.)+}=�ch�[�.}=�]if^�liig)� Nb_�n_gj_l[nol_m�

i`�nb_�g_^c[�q_l_�l_]il^_^�`il�-/�biolm�ih�Gih^[s�[h^�Nbolm^[s�i`�_[]b�q__e�qcnb�[h�

_f_]nlc]�nb_lgig_n_l�#@foe_'�Gi^_f� 0-'�@foe_'�Clpch_'�=;'�OM;$)� =ihn[ch_lm�q_l_�jf[]_^�

ch�[�43 �gicmnol_(m[nol[n_^�[ngimjb_l_)� Nb_�bogc^cns�q[m�g_[mol_^�\s�[�=LCI�^[n[�fiaa_l�

qcnb�[�BGJ.0=�bogc^cns�m_hmil�#=[gj\_ff�M]c_hnc`|]'�?^gihnih'�;<'�=[h[^[$)� Nb_�l[]e�

ih�qbc]b�nb_�]ihn[ch_lm�q_l_�mnil_^�q[m�]ip_l_^� ch�jf[mnc]�[h^�nqi�[cl�jogjm�]cl]of[n_^�[cl�

nblioab�q[n_l�ni�g[chn[ch�[�gicmnol_(m[nol[n_^�[ngimjb_l_)

Nb_�_aam�q_l_�m[gjf_^�ih�>[s�+�#\_`il_�mnil[a_$)�>[s�/'�>[s�2'�>[s�,,�[h^�>[s�,2)�

Nb_�_aam�q_l_�l_gip_^�`lig�nb_cl�l_mj_]ncp_�g_^c[�[h^�jon�chni�q[n_l�`il�4+�gchon_m�[h^�

[mm_mm_^�`il�q[n_l(b[l^_hcha)

@lig�nb_�l_mofnm�i`�nb_�`clmn�_rj_lcg_hn'�q_�^_]c^_^�ni�_p[fo[n_�nb_�_``_]n�i`�f_p_f�i`�

jfolihc]�@(13�[m�q_ff�[m�inb_l�jligcmcha�nl_[ng_hnm�ih�_aa�pc[\cfcns�[`n_l�mnil[a_)� Nb_�g_^c[�

q_l_5� ,$�@='�-$�@=�jfom�gch_l[f�icf'�.$�@=�jfom�Mnimmâm�mifoncih�qcnb� ,)-�a�i`�jfolihc]�@(13'

/$� @=� jfom� Mnimmâm� qcnb� +)1� a� i`� jfolihc]� @(13'� 0$� @=� jfom� Mnimm"m� mifoncih'� 1$� Mnimmâm
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mifoncih'�2$�gch_l[f�icf'�[h^�3$�q[n_l)� Jl_j[l[ncih�i`�g_^c[�q[m�nb_�m[g_�[m�[\ip_)� <_][om_�

i`�fcgcn_^�[p[cf[\cfcns�i`�_aam'�0+�_aam�j_l�]ihn[ch_l'�nqi�l_jfc][n_m�`il�_[]b�g_^cog�[n�_[]b�

n_gj_l[nol_� [h^� m[gjfcha� ncg_� q_l_� om_^)� ;h� [^^cncih[f� n_gj_l[nol_� i`� (.).� }=� q[m�

i\n[ch_^� \s� mnilcha� _aam� ih� c]_� ch� [�gi^c`c_^� ]b_mn� `l__t_l)� Gicmnol_� q[m� [^^_^� ni�nb_�

[ngimjb_l_�i`�_aam�mnil_^�[n�,)+}=�[h^�.)+}=�[m�^_m]lc\_^�[\ip_)� ?aam�q_l_�m[gjf_^�\_`il_�

mnil[a_�#>[s�+$'�[h^�ih]_�_p_ls�m_p_h�^[sm�`il�`iol�q__em�[h^�[mm_mm_^�`il�q[n_l(b[l^_hcha)

<_][om_�i`�nb_�jin_hnc[f�i`�mol`[]n[hnm� ni� cgjlip_�_aa�pc[\cfcns�ch� iol�_aa�mnil[a_�

msmn_g'�q_�^_]c^_^� ni� chp_mnca[n_�[hinb_l�mol`[]n[hn�[n�nb_�ijncg[f� n_gj_l[nol_�`lig�nb_�

jl_pciom�_rj_lcg_hn)� @cp_�g_^c[�q_l_�om_^5� ,$� @='�-$� @=�[h^�Mnimm"m�mifoncih�#,5,$�qcnb�

,)+�a�i`�jfolihc]�@(13�[h^�+)0�a�[hnc`i[g�=�#Nbolmnih'� ,44.$'�.$� @=�[h^�Mnimm"m�mifoncih�

#,5,$�qcnb�,)+�a�i`�f_]cnbch�#_gofmc`c_l$�#Mcag['�Mn)�Fiocm'�GI$�[h^�+)0�a�[hnc`i[g�=�#Mcag['�

Mn)�Fiocm'�GI$'�/$�@=�[h^�Mnimm"m�mifoncih�#,5,$'�[h^�0$�Mnimm"m�mifoncih)� G_^c[�-�[h^�.�q_l_�

_gofmc`c_^� `il� nbl__� gchon_m� qcnb� [� <lcheg[h� Bigia_hct_l� Jn� ,+*.0)� ?[]b� g_^cog�

]ihn[chcha�@=�q[m�irsa_h[n_^�qcnb� ,++ �irsa_h�`il�ih_�gchon_)

Ih_�boh^l_^�_aam�q_l_�jf[]_^�ch�_[]b�]ihn[ch_l�[h^�mnil_^�[n�,)+}=)� Nb_l_�q_l_�nqi�

l_jfc][n_m�`il�_[]b�g_^cog�[h^�m[gjfcha�ncg_)� Gicmnol_�q[m�[^^_^�ni�nb_�[ngimjb_l_�[m�

^_m]lc\_^�[\ip_)� Nb_�_aam�q_l_�m[gjf_^�ih�>[s�+�#\_`il_�nl_[ng_hn$�i`�nb_�_rj_lcg_hn�[h^�

nb_h�_p_ls�m_p_h�^[sm�`il�nbl__�q__em�[h^�]b_]e_^�`il�q[n_l(b[l^_hcha)� >[n[�`il�nb_�q[n_l(�

b[l^_hcha�[mm_mmg_hnm�q_l_�_rjl_mm_^�[m�[�j_l]_hn[a_�i`�q[n_l(b[l^_hcha�l_mofnm�ih�>[s�+�

#N[\f_�RO$)

Ch�[^^cncih�ni�nb_�q[n_l(b[l^_hcha�[mm_mmg_hn'�[�`_lncfcns�nlc[f�q[m�]ih^o]n_^)�Nb_l_�

q_l_� nqi� l_jfc][n_m� `il�_[]b�g_^cog�[h^� m[gjfcha� ncg_)�;n� nb_�q__efs� m[gjfcha� ncg_'
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m[gjf_m�q_l_�`_lncfct_^�[m�^_m]lc\_^�[\ip_�[h^�ch]o\[n_^�`il�nq_fp_�^[sm'�[`n_l�qbc]b�nb_s�

q_l_�i\m_lp_^�`il�nb_�jl_m_h]_�i`�_g\lsim)� Ij[ko_�_aam�q_l_�l_gip_^�j_lci^c][ffs�^olcha�

nb_�ch]o\[ncih�j_lci^�[h^�jon�chni�[�,5,5,�g_nb[hif'�[]_nc]�[]c^�[h^�^cmncff_^�q[n_l�mifoncih�

#<[sh_m�[h^�M]inn'� ,432$�ni�^_n_lgch_�c`�_g\lsim�q_l_�jl_m_hn)

(%(%+� A_Z]LRP�ZQ�7P]_TWTePO�6RR^

@iol�_rj_lcg_hnm�q_l_�]ih^o]n_^�ni� m_f_]n�[�g_^cog�[h^�n_gj_l[nol_�nb[n�qiof^�
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Mch]_� q[n_l(b[l^_hcha� i`� l[ch\iq� nlion� _aam� ][h� \_� ^_n_]n_^� ni� _mncg[n_� nb_cl�

pc[\cfcns'� cn� i``_lm� [� mcgjf_� ijncih� nb[n� ][h� \_� om_^� [m� [� jl_fcgch[ls� [mm_mmg_hn� \_`il_
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]ih^o]ncha�`_lncfcns�nlc[fm)� Q[n_l(b[l^_hcha�cm�[h�[]]ol[n_�n_mn�ni�^_n_lgch_�c`�[h�_aa�b[m�

\__h� ^[g[a_^'� \on�cm�hin�]igjf_n_fs�[]]ol[n_� ni�^_n_lgch_�c`�_aam�][h� mncff�\_�`_lncfct_^)�

Qb_h�q_�]igj[l_^�`_lncfcns�l_mofnm�ni�q[n_l(b[l^_hcha�l_mofnm'� `_lncfcns�f_p_fm�q_l_�t_li�`il�

_[]b�nl_[ng_hn�[h^�[n�_[]b� m[gjfcha�ncg_'�\on�q_�q_l_�mncff�[\f_�ni�^_n_]n�q[n_l(b[l^_hcha�

#N[\f_�DYT!%� Jiil�ko[fcns�_aam�[n�[llcp[f�g[s�b[p_�jf[s_^�[�lif_�ch�nb_�fiq�`_lncfcns'�\on�nb_�

l_mofnm�^_gihmnl[n_�nb[n�pc[\cfcns�^_n_lgch_^�ihfs�\s�q[n_l(b[l^_hcha�[mm_mmg_hn�mbiof^�\_�

om_^�g[chfs� ch�jl_fcgch[ls�nlc[fm�ni�^_n_lgch_�nb_�gimn�jligcmcha�nl_[ng_hnm� ni�_p[fo[n_�

qcnb� `_lncfcns�nlc[fm)� Q[n_l(b[l^_hcha� n[e_m� f_mm� ncg_�[h^�`[]cfcnc_m� nb[h� [�`_lncfcns� nlc[f� ni�

[mm_mm�_aam�`il�pc[\cfcns�[`n_l�mnil[a_'�\on�[�`_lncfcns� nlc[f� mbiof^�\_� ]ih^o]n_^�ni�]ih`clg�

`_lncfct[\cfcns)

(%*%(� APWPN_TZY�ZQ�L�=ZY$EL_P]$9L]OPYTYR�A_Z]LRP�<POT`X�QZ]�CYQP]_TWTePO�6RR^�_SL_�

<LcTXTeP^�7P]_TWT_d

Nb_�joljim_�i`�nbcm�_rj_lcg_hn�q[m�ni�m_f_]n�[�mnil[a_�g_^cog�`il�oh`_lncfct_^�_aam�

nb[n�qiof^� hin� nlcaa_l�q[n_l(b[l^_hcha� \_`il_� `_lncfct[ncih� \on� qiof^� jligin_�g[rcg[f�

`_lncfcns)� B[lp_s�[h^�;mbqii^(Mgcnb�#,43-$�^_gihmnl[n_^�nb[n�[`n_l�`cp_�^[sm�i`�mnil[a_�ch�

ip[lc[h�`foc^'�_aa�`_lncfcns�^_]l_[m_^'�[h^�mch]_�nb_l_�cm�i`n_h�[�fcgcn_^�ko[hncns�i`�ip[lc[h�

`foc^'�[hinb_l�g_^cog�][j[\f_�i`�mnilcha�_aam�`il�[h�_rn_h^_^�j_lci^�i`�ncg_�q[m�h__^_^)�

Ch�nbcm�nlc[f'�q_�_p[fo[n_^�m_p_l[f�g_^c[�ni�^_n_lgch_�c`�q[n_l(b[l^_hcha�qiof^�i]]ol�^olcha�

mnil[a_�[h^�q_�[fmi�]ih^o]n_^�[�`_lncfcns�nlc[f)� Q[n_l(b[l^_hcha�^olcha�mnil[a_�qiof^�\_�

^_nlcg_hn[f�ni�`_lncfcns�c`�nb_�gc]lijsf_�q[m�[fl_[^s�]fim_^�\_`il_�`_lncfct[ncih)� Nb_�_aam�nb[n�

b[^�\__h� mnil_^�ch�Mnimmâm�mifoncih�b[^�[�mcahc`c][hnfs�fiq_l�#J�7�+)++,$�q[n_l(b[l^_hcha�

j_l]_hn[a_�nb[h�_aam�mnil_^�ch�@cmb�Lcha_l�mifoncih�il�q[n_l�\on�l_mofnm�`il�_aam�ch�Mnimmâm
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mifoncih�q_l_�hin�mcahcnc][hnfs�^c``_l_hn�`lig�nbim_�i`�_aam�mnil_^�ch�>(0.-�#N[\f_�P$)�?aam�

mnil_^�ch�q[n_l�`il�4+�gchon_m�b[^�[�mcahc`c][hnfs�bcab_l�#J�7�+)++,$�j_l]_hn[a_�i`�q[n_l(�

b[l^_hcha� nb[h� _aam� mnil_^� ch� [hs�i`� nb_� inb_l� g_^c[� \on� ]iof^� hin� \_� _rj_]n_^� ni� \_�

`_lncfct_^�\_][om_�nb_�gc]lijsf_�q[m�[fl_[^s�]fim_^)

?aa�`_lncfcns�̂ _]l_[m_^�mb[ljfs�.+�m_]ih^m�[`n_l�_rjimol_�ni�`l_mbq[n_l�#Mtiffimc�[h^�

<cff[l^'� ,42/$'�\_][om_�q[n_l(b[l^_hcha�[h^�nb_�]fimol_�i`�nb_�gc]lijsf_�b[^�\_aoh)� ?aam�

nb[n�q_l_�`_lncfct_^�ch�Mnimmâm�mifoncih�b[^�[�mcahc`c][hnfs�bcab_l�`_lncfcns�j_l]_hn[a_� #J�7�

+)++,$� nb[h�_aam�`_lncfct_^�ch� nb_�inb_l�nbl__�g_^c[�#N[\f_�P$)� Nb_�imgif[fcns�i`�ip[lc[h�

`foc^�i`�l[ch\iq�nlion� cm�-4-�ggif*ea�i`�`foc^�#F[bhmn_ch_l�@N�<G&$� ,440$)� Mnimm"m�mifoncih�

b[^�[h�imgif[fcns�i`�.-.�ggif*ea�qbc]b�q[m�nb_�]fim_mn�i`�nb_�[lncI]c[f�g_^c[�ni�nb[n�i`�

ip[lc[h� `foc^)� Nb_�imgif[fcns�i`�>(0.-�q[m�/+-�ggif*ea)� Nbcm�q[m�]ihmc^_l[\fs�bcab_l�

nb[h� nb_�imgif[fcns�i`�ip[lc[h�`foc^�[h^�]iof^�b[p_�chn_l`_l_^�qcnb�nb_�`_lncfct[ncih�i`�nb_�

_aam)

<[sh_m�@N�<G&� #,43,$�`ioh^�nb[n�^cfo_hnm�qcnb�[�h_onl[f�jB�chbc\cn_^�nb_�[]ncp[ncih�i`�

mj_lg)� Nbcm�]iof^�b[p_�[``_]n_^�nb_�`_lncfct[ncih�jin_hnc[f� i`�nb_�mj_lg�nb[n�`_lncfct_^�nb_�

_aam� mnil_^� ch� @cmb� Lcha_l� mifoncih� \_][om_� nb_� jB� q[m� 2)0)� ;]]il^cha� ni� Mnimm� [h^�

>ih[f^mih�#,43.$'�nb_�jB�i`� Mnimmâm�mifoncih�q[m�[^domn_^�ni�3)/�omcha�]cnlc]�[]c^)� Ip[lc[h�

`foc^� b[m� [�jB�i`�3)/�qbc]b� cm� nb_�jbsmcifiac][f� jB�[n�qbc]b� `_lncfct[ncih� omo[ffs�i]]olm�

#F[bhmn_ch_l�@N�<G&$� ,440$)� Achm\ola�#,42-$�]bcff_^� _aam�ch�@cmb�Lcha_l�mifoncih�il�ip[lc[h�

`foc^�ni�+)/�ni� ,)+}=)� ?aam�q_l_�`_lncfct_^�[`n_l�`iol'�_cabn'� n_h�il�`c`n__h�^[sm�ch�mnil[a_)�

Nb_�`_lncfcns�i`�nb_�_aam�mnil_^�ch�@cmb�Lcha_l�^_]l_[m_^�`lig�,++ �ni�+�[`n_l�nq_fp_�^[sm'�

qb_l_[m�nb_�`_lncfcns�i`�_aam�mnil_^�ch�ip[lc[h�`foc^�^_]l_[m_^�`lig�,++ �ni�0+ )�Cn�q[m�hin
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g_hncih_^� c`� nb_m_� ^c``_l_h]_m� q_l_� mcahc`c][hn)� Ch� nb_� jl_m_hn� nlc[f'� qb_h� _aam� q_l_�

`_lncfct_^� ch� @cmb� Lcha_l� mifoncih� il� ip[lc[h� `foc^� #N[\f_� P$'� nb_l_� q[m� hi� mcahc`c][hn�

^c``_l_h]_�\_nq__h�nb_�`_lncfcns�j_l]_hn[a_m�i`�nb_�_aam)� Biq_p_l'�nb_�_aam�q_l_�mnil_^�`il�

ihfs�4+�gchon_m�[n�2)A}=�[h^�[�]b[ha_�q[m�hin�^_n_]n_^�ohncf�[`n_l�`iol�^[sm�i`�mnil[a_�ch�

Acht\olaâm�#,42-$�mno^s)

<[m_^�ih� nb_�l_mofnm�`lig�nb_�q[n_l(b[l^_hcha�[h^�`_lncfcns�nlc[fm'�q_�om_^�Mnimmâm�

mifoncih�ch�mo\m_ko_hn�mnil[a_�nlc[fm�\_][om_�_aam�ch�nbcm�mifoncih�^c^�hin�q[n_l(b[l^_h�^olcha�

mnil[a_�[h^�b[^�bcab�`_lncfcns�[`n_l�`_lncfct[ncih)

(%*%)� A_Z]LRP�Z Q�CYQP]_TWTePO�6RR^

Nb_�-)+�a�i`�jfolihc]�@(13�j_l�-0�gf�i`�@=�#3+�ga*gf$�q[m�][f]of[n_^�`lig�[�mno^s�

ih�nb_�]bcffcha�i`�l[ch\iq�nlion�m_g_h�\s�G]Hcp_h�@N�<G&� #,44.$)� Nbolmnih�@N�<G&� #,44.$�om_^�

/+�ga�i`�jfolihc]�@(13�j_l�gf�i`�@=�#,)+�a�jfolihc]�@(13*-0�gf�@=$�`il�[h�_gofmcih�nb[n�

q[m� om_^� `il� nb_� ]bcffcha�i`�`l_mb� nole_s�m_g_h)� Mch]_� nb_m_� nqi� miol]_m� om_^�^c``_l_hn�

f_p_fm'�nb_l_�cm�nb_�jimmc\cfcns�nb[n�nb_l_�q[m�[h�_r]_mm�i`�jfolihc]�@(13�ch�nb_�g_^cog�omcha�

nb_�g_nbi^�i`�G]Hcp_h�@N�<G&� #,44.$)�Nbcm�]iof^�b[p_�][om_^�[�^_]l_[m_�ch�nb_�pc[\cfcns�i`�

_aam�ch�nbcm�g_^cog)� Ch�nqi�f[n_l�_rj_lcg_hnm'�l_^o]_^�[giohnm�i`�jfolihc]�@(13�jli^o]_^�

bcab_l�q[n_l(b[l^_hcha�j_l]_hn[a_m�ip_l�[�fiha_l�j_lci^�i`�ncg_�#N[\f_m�PCC�[h^�PCCC$)� Nbcm�

l_mofn�^_gihmnl[n_m�nb[n�omcha�f_mm�jfolihc]�@(13�ch�nb_�g_^cog�b[^�[�\_h_lc]c[f�_``_]n�ih�nb_�

q[n_l(b[l^_hcha�j_l]_hn[a_m�i`�_aam'�[h^�nb_l_`il_'� ch]l_[m_^�pc[\cfcns)� Ch�`[]n'�nb_l_�q[m�

hi�]f_[l�[^p[hn[a_�ni�nb_�[^^cncih�i`�jfolihc]�ni�nb_�mnil[a_�g_^c[�#N[\f_m�PC'�PCC�[h^�PCCC$)

?aam� mnil_^� ch� gch_l[f� icf� [n� .)+}=� b[^� [� mcahclc][hnfs� fiq_l� #J� 7� +)+0$� q[n_l(�

b[l^_hcha�j_l]_hn[a_�nb[h�_aam�mnil_^�ch�@=�jfom�gch_l[f�icf'�q[n_l'�Mnimmâm�mifoncih�il�@=
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[n�nb_�m[g_�n_gj_l[nol_�[`n_l�,2�^[sm�i`�mnil[a_�#N[\f_�PC$)�Gch_l[f�icf�]iof^�b[p_�b[^�[�

^_nlcg_hn[f�_``_]n�ih� nb_�oh`_lncfct_^�_aam�\s�bch^_lcha�nb_�_r]b[ha_�i`�a[m_m)� ?aam�nb[n�

q_l_�mnil_^�ch�gch_l[f�icf�[n�,)+}�=�qiof^�b[p_�b[^�[�mfiq_l�l[n_�i`�g_n[\ifcmg�[h^�q[mn_�

jli^o]ncih�nb[h�nb_�_aam�[n�.)+}='�nbom�[]]iohncha�`il�nb_�bcab_l�pc[\cfcns�i`�_aam�mnil_^�[n�

,)+}=)� Gilc�@N�<G&� #,43.$'�`ioh^�nb[n� gch_l[f�icf'�qb_h�om_^�qcnb�m_[�q[n_l'�l_^o]_^�nb_�

b[n]bcha�j_l]_hn[a_m�i`�m_[�\[mm�[h^�D[j[h_m_�j[llin?mb�_aam)

;`n_l�nb_�nbcl^�q__e�i`�mnil[a_�ch�nb_�m_]ih^�nlc[f�#N[\f_�PCC$'�[ff�nb_�_aam�nb[n�q_l_�

mnil_^�[n�(.).�}=�q_l_�oh[\f_�ni�q[n_l(b[l^_h)� Nbcm�q[m�jli\[\fs�^o_�ni�nb_�`[]n�nb[n�nb_l_�

q[m�chnl[]_ffof[l�c]_�`ilg[ncih�nb[n�][om_^�`l__tcha�̂ [g[a_�ni�nb_�_aa�nbom�jl_p_hncha�q[n_l(�

b[l^_hcha�#B[lp_s�[h^�;mbqii^(Mgcnb'� ,43-$)

?aam� mnil_^� ch� @=�jfom�Mnimmâm� mifoncih� [n� ,)+}=�il�.)+}=�il�ch�@=�jfom�Mnimmâm�

mifoncih�qcnb�+)1�a�i`�jfolihc]�@(13�[n� ,)+}=�q_l_�nb_�ihfs�ih_m�ni�q[n_l(b[l^_h�[`n_l�`iol�

q__em�ch� mnil[a_�#N[\f_�PCC$)� Nb_�_aam�mnil_^�[n�,)+}=�`il�`iol�q__em�ch�@=�jfom�Mnimmâm�

mifoncih�qcnb�+)1�a�jfolihc]�@(13�b[^�[�mcahc`c][hnfs�bcab_l�#J�7�+)+++,$�j_l]_hn[a_�i`�q[n_l(�

b[l^_hcha�nb[h�_aam�mnil_^�ch�nb_�inb_l�nqi�g_^c[�qbc]b�b[^�molpcp[f�ni�`iol�q__em)� Nbcm�

]iof^�b[p_�\__h�^o_� ni� nb_�_gofmc?][ncih�i`�nbcm�g_^cog�qb_l_�nb_�@=�gif_]of_m�q_l_�

^cmnlc\on_^�nblioabion�nb_�g_^cog'�qbc]b�jlipc^_^�nb_�_aam�qcnb�al_[n_l�[]]_mm�ni�irsa_h�

pc[�nb_�@='�chmn_[^�i`�b[pcha�nb_�_aam�l_mn�ih�nb_�mol`[]_�i`�nb_�@=�[m�nb_s�^c^�ch�nb_�@=�jfom�

Mnimmâm�g_^cog)

Nb_�_aam� mnil_^�ch�@=�jfom�Mnimmâm�[n� ,)+}=�il�.)+}=� #N[\f_�PI$�il�ch�@=�jfom�

Mnimmâm�mifoncih�qcnb�+)1�a�i`�Jfolihc]�@(13�[n�,)+}=�]iof^�b[p_�molpcp_^�\_][om_�nb_s�q_l_�

mnil_^�[n�mocn[\f_�imgif[fcns�[h^�irsa_h�q[m�mojjfc_^�\s�nb_�@=)

.3



Ch�nb_�nbcl^�nlc[f'�[`n_l�nbl__�q__em�i`�mnil[a_'�nb_�_aam�ch�@=�jfom�Mnimmâm�mifoncih�b[^�

[�hog_lc][ffs�bcab_l�pc[\cfcns�nb[h�_aam�ch�[hs�i`�nb_�inb_l�g_^c[�#J8+)+22$'�[fnbioab�nb_�

^c``_l_h]_m�q_l_�hin�mcahc`c][hn�#N[\f_�POf$)�;h�ch]l_[m_^�hog\_l�i`�l_jfc][n_m�gcabn�b[p_�

[ffiq_^�^_n_]ncih�i`�mcahc`c][hn�^c``_l_h]_m)� Ih_�al[g�i`�nb_�mol`[]n[hnm�Jfolihc](@13�il�

f_]cnbch� j_l� -0� gf� i`� @=� q[m� om_^� ni� ]ill_mjih^� qcnb� nb_� [giohn� i `� Jfolihc]� @(13�

l_]igg_h^_^�\s�Nbolmnih�@N�<G&� #,44.$)� Nb_�ygofmc`c][ncih�i`�@=�[h^�Mnimmâm�qcnb� ,)+�a�

i`�f_]cnbch�j_l�-0�gf�@=�[fmi�l_mofn_^�ch�_aam�nb[n�q[n_l(b[l^_h_^�[`n_l�nb_� nbcl^�q__e�i`�

mnil[a_�\on�nb_�]ig\ch[ncih�i`�@=�jfom�Mnimmâm�mifoncih�qcnb�hi�mol`[]n[hn�jlipc^_^�[�bcab_l�

j_l]_hn[a_�i`�q[n_l(b[l^_h_^�_aam� #N[\f_�POf$)� Ch�iol�mno^s'�@=�jlipc^_^�irsa_h�[h^�

Mnimmâm�mifoncih�jlipc^_^�nb_�[jjlijlc[n_�]ih^cncihm�#jB'�imgif[fcns'�_n])$�h__^_^�\s�nb_�_aa)�

Nb_l_�q[m�hi�]ihmcmn_hn�\_h_`c]c[f�_``_]n�ih�_aa�pc[\cfcfns�̀ lig�nb_�[^^cncih�i`�nb_�mol`[]n[hnm�

jfolihc]�@(13�il�f_]cnbch)

Nb_�`[cfol_�i`�nb_�`_lncfcns�nlc[f�q[m�jli\[\fs�̂ o_�ni�nb_�jiil�ko[fcns�_aam�[m�_pc^_h]_^�

\s�nb_�fiq�>[s�+�`_lncfcns�p[fo_m�#N[\f_�BC$)� ;ff� nb_�_aa� finm�i\n[ch_^�`lig�nb_�=[l^ca[h�

M[fgihc^� ?hb[h]_g_hn� =_hnl_� q_l_� i`� jiil� ko[fcns'� \on� oh`ilnoh[n_fs'� nbcm� q[m� hin�

^_n_]n[\f_�ohncf�[`n_l�`_lncfcns� nlc[fm�q_l_�]ih^o]n_^)

(%*%*� A_Z]LRP�ZQ�7P]_TWTePO�=ZY$EL_P]$9L]OPYPO�6RR^�Z]�EL_P]$9L]OPYPO�6RR^

Nb_� jl_m_h]_� i`� [h� _g\lsi� ]iof^� hin� \_� ^_n_]n_^� `il� [hs� g_^cog� [n� _cnb_l�

n_gj_l[nol_'�ch�[hs�q__e�`il�`_lncfct_^�_aam'�_cnb_l�q[n_l(b[l^_h_^�il�hih(q[n_l(b[l^_h_^)

<_[]b[g� [h^�Goll[s� #,432$� [h^� M[m[ec� @N�<G&� #,433$� `ioh^� nb[n� nb_� [giohn� i`�

^[g[a_� nb[n� i]]oll_^� [`n_l� fiq� n_gj_l[nol_� ch]o\[ncih� ^_j_h^_^� ih� nb_� mn[a_� i`�

^_p_fijg_hn�i`�nb_�`_lncfct_^�_aam)� <_[]b[g�[h^�Goll[s�#,432$�^_]l_[m_^�nb_�ch]o\[ncih
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n_gj_l[nol_�`il�̀ _lncfct_^�_aam�i`�jche�[h^�]bog�m[fgih'�ni�)X1�`lig�3Å=)� Nb_s�`ioh^�nb[n�

[n�)X1$�nb_�`_lncfct_^�_aam'�qbc]b�b[^�\__h�q[n_l(b[l^_h_^�`il�nqi�biolm'�mbiq_^�mo\mn[hnc[f�

_g\lsi�giln[fcns�]igj[l_^�ni�nbim_�[n� 3}=�)� M[m[ec�@N�<G&� #,433$�om_^�l_^�m_[�\l_[g�[h^�

gofnc]ifil`ch�l[ch\iq`cmb�ni�^_n_lgch_�nb_�]bcffcha�m_hmcncpcns�i`�̀ _lncfct_^�_aam�[n�^c``_l_hn�

mn[a_m�i`�^_p_fijg_hn)� Nb_�hilg[f� ch]o\[ncih�n_gj_l[nol_m�`il�_aam�i`�nb_m_�mj_]c_m�[l_�

,2)+}=� [h^�-2)+}='� l_mj_]ncp_fs)� Nb_�_aam�i`�nb_m_� `cmb�q_l_�b_f^� ch�+X1 �q[n_l�`il�.+�

gchon_m)� Nb_s�`ioh^�nb[n�nb_�_[lfc_l�nb_�mn[a_�i`�̂ _p_fijg_hn�i`�nb_�_aam�qb_h�]bcff_^'�nb_�

f_mm� ]b[h]_� nb_s� b[^� `il� molpcp[f)� Nb_� ]f_[p[a_� mn[a_'� qbc]b� mn[lnm� .+� m_]ih^m� [`n_l�

`_lncfct[ncih'�q[m�nb_�gimn�m_hmcncp_�ni�fiq�n_gj_l[nol_m)� Nbcm�]iof^�b[p_�\__h�nb_�][om_�i`�

nb_�`[cfol_�i`�`_lncfct_^�_aam�ni�^_p_fij�ch�iol�nlc[fm)

(%+� 4ZYNW`^TZY^

Nb_�q[n_l(b[l^_hcha�[mm_mmg_hn�i`�pc[\cfcns�cm�[�om_`of�niif�ni�^_n_]n�mnil[a_�^[g[a_�

[m�[�jl_fcgch[ls�n_mn�i`�g_^c[�`il�_aa�jl_m_lp[ncih)� Biq_p_l'�l_mofnm�i`�pc[\cfcns�^_n_lgch_^�

ihfs�\s�q[n_l(b[l^_hcha�[mm_mmg_hn�mbiof^�\_�om_^�][onciomfs)� Q[n_l(b[l^_hcha�n[e_m�f_mm�

ncg_�[h^�`[]cfcnc_m�nb[h�[�`_lncfcns�nlc[f�ni�[mm_mm�_aam�`il�pc[\cfcns�[`n_l�mnil[a_'�\on�[�`_lncfcns�

nlc[f� mbiof^�\_�]ih^o]n_^�ni�]ih`clg�`_lncfct[\cfcns)� Q_�q_l_�oh[\f_�ni�^l[q�]ih]fomcihm�

`lig�[�]igj[lcmih�i`�pc[\cfcns�\s�q[n_l(b[l^_hcha�[mm_mmg_hn�il�̀ _lncfcns�nlc[f�\_][om_�i`�nb_�

jiil�ko[fcns�i`�nb_�oh`_lncfct_^�_aam�ojih�[llcp[f)

Nb_�oh`_lncfct_^�_aam�nb[n�b[^�\__h�`_lncfct_^�ch�Mnimmâm�mifoncih�b[^�mcahc`c][hnfs�

bcab_l�#J�7�+)+,$�`_lncfcns�nb[h�_aam�`_lncfct_^�ch�nb_�inb_l�g_^c[)� ;fmi'�_aam�mnil_^�ch�Mnimmâm�

mifoncih�`il�4+�gchon_m�b[^�[�fiq�q[n_l(b[l^_hcha�j_l]_hn[a_)� Nb_�c^_[f�mnil[a_�g_^cog�

`il�_aam�mbiof^�hin�][om_�q[n_l(b[l^_hcha'�mi�nb[n�[`n_l�mnil[a_�nb_�mj_lg�][h�mncff�j_h_nl[n_

/+



[h^� `_lncfct_� nb_� _aam)� <_][om_� Mnimmâm� mifoncih� g_n� nb_m_� l_kocl_g_hnm� `il� [� mnil[a_�

g_^cog'�cn�q[m�m_f_]n_^�[m�[�mnil[a_�g_^cog�`il�`olnb_l�nlc[fm)

Nb_�q[n_l(b[l^_hcha�l_mofnm�`lig�nb_m_�_rj_lcg_hnm�moaa_mn�nb[n�cn�cm�jimmc\f_�ni�mnil_�

oh`_lncfct_^�_aam�`il�oj�ni�`iol�q__em�[n� ,)+�il�.)+}=)� @foili][l\ih�jfom�Mnimmâm�mifoncih�

q[m�nb_�gimn�jligcmcha�g_^cog�ni�g[chn[ch�bcab�q[n_l(b[l^_hcha�j_l]_hn[a_m�#il�pc[\cfcns$�

ch�mnil_^�_aam)� Nb_l_�q[m�hi�]ihmcmn_hn�\_h_`c]c[f�_``_]n�ih�_aa�pc[\cfcns�`lig�nb_�[^^cncih�

i`�mol`[]n[hnm�ni�nb_�g_^c[�]ihn[chcha�@=)� Oh`_lncfct_^�_aam�mnil_^�[n�(.).}v�j_lcmb_^�[`n_l�

nbl__�q__em)� Nbcm�q[m�jli\[\fs�^o_�ni�chnl[]_ffof[l�`l__tcha�qbc]b�][om_^�^[g[a_�ni�nb_�

_aam�[h^�nb_s�`[cf_^�ni�molpcp_�#B[lp_s�[h^�;mbqii^(Mgcnb'� ,43-$)

Nb_� mnil[a_�i`�`_lncfct_^�q[n_l(b[l^_h_^�_aam� [h^� hih(q[n_l(b[l^_h_^�_aam�q[m�

ohmo]]_mm`of� ch� _[]b� g_^cog� [h^� [n� _[]b� n_gj_l[nol_)� Nb_� _[lfs� mn[a_� i`�_g\lsihc]�

^_p_fijg_hn�qb_h�nb_s�q_l_�mnil_^�jli\[\fs�ch]l_[m_^�nb_�m_hmcncpcns�i`�nb_�_aam�ni�^[g[a_�

^olcha�mnil[a_)

Nb_l_� q[m� mo]]_mm� ch� g[chn[chcha� nb_� pc[\cfcns'� [m� g_[mol_^� \s� q[n_l(b[l^_hcha�

][j[]cns�i`�oh`_lncfct_^�_aam� `il�`iol�q__em)� C`�`onol_� `_lncfcns�l_mofnm� omcha� nb_m_�g_^c[�

ch^c][n_�[�mcgcf[l�^ol[ncih�i`�pc[\cfcns'�nb_h�nb_�l_jli^o]ncp_�m_[mih�i`�l[ch\iq�nlion�]iof^�

\_�_rn_h^_^'�\on�nbcm�h__^m�ni�\_�]ih`clg_^�\s�`olnb_l�l_m_[l]b)� Nbcm�n_]bhifias�]iof^�acp_�

jli^o]_lm�[�qc^_l�ncg_�`l[g_�ch�qbc]b�ni�`_lncfct_�_aam'�[m�q_ff�[m�`[]cfcn[ncha�nb_�nl[hmjiln�

i`�_aam)� Nb_� om_� i`�`foili][l\ihm� ]iof^� b_fj� []bc_p_� nb_� ai[f� i`�^_f[scha� nb_� ncg_�i`�

`_lncfct[ncih� #[h^�b[n]bcha$�\s�^_fcp_lcha�irsa_h� ni� oh`_lncfct_^�_aam� nb[n�[l_� e_jn�[n� fiq�

n_gj_l[nol_m'�nbom�g[chn[chcha�nb_cl�pc[\cfcns)

/,



(%,%�BLMWP^

N[\f_�C)� Miol]_m�i`�oh`_lncfct_^�_aam�[h^�m_g_h

?rj_lcg_hn Miol]_�i`�?aam�[h^�M_g_h

Q[n_l�b[l^_hcha�^_n_]ncih Nlionfi^a_�Ch])'Q;à

G_^cog�`il�mnil[a_�qcnb�fiq�q[n_l( Nlionfi^a_�Ch])'�Q;
b[l^_hcha

G_^cog�`il�mnil[a_�qcnb�bcab Nlionfi^a_�Ch])'�Q;
`_lncfcns

Oh`_lncfct_^�_aam�mnil_^�`il�,2�^[sm Nlionfi^a_�Ch])'�Q;

Oh`_lncfct_^�_aam�mnil_^�`il�/�q__em Jcm]c]ofnol_�^_m�;ff_ab[hsm�Ch])'�JK"

Oh`_lncfct_^�_aam�mnil_^�`il�.�q__em =[l^ca[h�M[fgihc^�?hb[h]_g_hn�=_hnl_'�J?X

Mnil[a_�i`�`_lncfct_^�hih(q[n_l( Jcm]c]ofnol_�^_m�;ff_ab[hsm�Ch])'�JK
b[l^_h_^�_aam

Mnil[a_�i`�`_lncfct_^�hih(q[n_l( =[l^ca[h�M[fgihc^�?hb[h]_g_hn�=_hnl_'�J?
b[l^_h_^�_aam

Mnil[a_�i`�`_lncfct_^�q[n_l(b[l^_h_^ Jcm]c]ofnol_�^_m�;ff_ab[hsm�Ch])'�JK
_aam

Mnil[a_�i`�̀ _lncfct_^�q[n_l(b[l^_h_^ =[l^ca[h�M[fgihc^�?hb[h]_g_hn�=_hnl_'�J?
_aam
à;cl�mbcjg_hn�
àAlioh^�nl[hmjiln

/-



N[\f_�B)� Fcmn�i`�]igjih_hnm� '�jB�[h^�imgif[fcns�i`�mnil[a_�g_^c[)

=igjih_hn Mnimm% @cmb�Lcha_lX >(0.-X

H[=C#G$ +),/0/ +),,,- +),0/
E=C#G$ +)++./ +)++./ (

=[=F%-B-+�#G$ +)++. +)++- (

<RA>F<! +)+++0 ( (

Nlcm�#G$ +)+- ( (

<ipch_�M_log�;f\ogch ,+�ga*gf�i`�mifoncih ( (

Afs]ch_�#G$ ( ( +)+-0
H[B=Id�#G$ ( +)++-/ +)+0
=cnlc]�;]c^ ohncf�jB�3)/ ( (

+)-�G�Nlcm ( ( ohncf�jB�4)+
[9 3)/ 2)0 4
Imgif[fcns% .-. -/, /+-
àMnimm�#Mnimm�[h^�>ih[f^mih'� ,43.$
NXcmb�Lcha_l�#B[lp_s�[h^�;mbqii^(Mgcnb'� ,43-$
X>(0.-�#<cff[l^'� ,422$
ààg_[mol_^�\s�[�Gc]li�Imgig_n_l�#Jl_]cmcih�Msmn_gm'�Ch])'�H[nc]e'�G;$

/.



N[\f_� g )� L_mofnm� `il� g_[h� pc[\cfcns� [mm_mm_^� \s� q[n_l(b[l^_hcha� [h^� g_[h� `_lncfcns�
j_l]_hn[a_m�`il�nb_�>[s�+�_aam�ch�_[]b�nlc[f)

?rj_lcg_hn Pc[\cfcns�# $ @_lncfcns�# $

Oh`_lncfct_^�_aam�mnil_^�`il�,2�^[sm 41)4%

Oh`_lncfct_^�_aam�mnil_^�`il�/�q__em 31)/"â

Oh`_lncfct_^�_aam�mnil_^�`il�.�q__em 3,)/"â -4)0"â

Mnil[a_�i`�̀ _lncfct_^�hih(q[n_l(b[l^_h_^�_aam 31)1%

Mnil[a_�i`�̀ _lncfct_^�hih(q[n_l(b[l^_h_^�_aam //)-"â

Mnil[a_�i`�̀ _lncfct_^�q[n_l(b[l^_h_^�_aam 3-)4%

Mnil[a_�i`�̀ _lncfct_^�q[n_l(b[l^_h_^�_aam /-)0"â

J�p[fo_ +)+,,4 +)++-,

#M?G"$ #+)+/$ #+)+1$
ÜÄ"âG_[hm�qcnbch�]ifogh�qcnbion�[�]ihohih�moj_lm]lcjn�[l_�mcahc`c][hnfs�^c``_l_hn�#J�7�+)+0$�
"mn[h^[l^�_llil�i`�nb_�g_[h

//



N[\f_�CP)� Q[n_l(b[l^_hcha�^_n_]ncih�qb_h�_aam�q_l_�jf[]_^�ch�q[n_l�il�ip[lc[h�`foc^�
#h8.$)

G_^cog G_[h�Q[n_l(b[l^_hcha�"�#

Q[n_l 30),%
Ip[lc[h�`foc^ ,)3�

J�p[fo_ +)+++,
#M?G"$ #+)0,$
ÜâààG_[hm�qcnbion�[�]iggih�moj_lm]lcjn�[l_�mcahc`c][hnfs�^c``_l_hn�#J�7�+)+0$�
àmn[h^[l^�_llil�i`�nb_�g_[h
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N[\f_�P)� Q[n_l(b[l^_hcha�j_l]_hn[a_�[`n_l�_aam�b[^�\__h�jf[]_^�ch�mnil[a_�g_^c[�`il�4+�
gchon_m� #h8.$�[h^�`_lncfcns�j_l]_hn[a_�[`n_l�_aam�q_l_�`_lncfct_^�ch�ih_�i`�nb_�mnil[a_�g_^c['�
ch]o\[n_^�`il�,-�^[sm'�nb_h�i\m_lp_^�`il�nb_�jl_m_h]_�i`�[h�_g\lsi�#h8.$)

G_^cog G_[h�Q[n_l(b[l^_hcha�"�# G_[h�@_lncfcns�# $

Mnimmâm�mifoncih" -)+" 11)3%
@cmb�Lcha_lX 0)-Ü .0)4Ü
>(0.-X -)1%X /4)1Ü
Ip[lc[h�`foc^ ( .3)-Ü
Q[n_l 33).% +)+"

J�p[fo_ +)+++, +)++-
#M?G%$ #+)4,$ #+).+$
G_[hm�ch�]ifogh�qcnbion�]iggih�moj_lm]lcjnm�[l_�mcahc`c][hnfs�^c``_l_hn�#J�7�+)+0$�

"Mnimm"m�mifoncih�#Mnimm�[h^�>ih[f^mih'� ,43.$
X@cmb�Lcha_l�#B[lp_s�[h^�;mbqii^(Mgcnb'� ,43-$�
X>(0.-�#<cff[l^'� ,422$
"Xmn[h^[l^�_llil�i`�nb_�g_[h
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N[\f_�PC)� G_[h�j_l]_hn[a_m�i`�oh`_lncfct_^�_aam�nb[n�q[n_l(b[l^_h_^�[`n_l�mnil[a_�[n�ih_�i`
nqi�n_gj_l[nol_m�[h^�ch�ih_�i`�mcr�g_^c['�[m�[�j_l]_hn[a_�i`�>[s�+�p[fo_m�#h8.$)

>[s�/ >[s�2 >[s�,, >[s�,2

N_gj_l[nol_�#&�M?$
,)+�É �+).�Ü= 34)-� 3-)3 02)1 2+)1
. )+É+ )-}= 4.)3" 3+)/ 1/)4 13)0

G_^cog
@foili][l\ih�#@=$ 4.)4"� 24)2" 20)2"� 33)+8�
@=�&�Gch_l[f�icf 4-)2"� 4.)4" 03)2� 4.)+"
@=�&�Mnimmâm�mifoncih%� #-'+�a�jfolihc]$ 22)1� 0-)1� +)+� +)+Ü
Mnimmâm�mifoncih 42)/" 4,)-" 4-)2" 4.)1"
Gch_l[f�icf 42)+" 31)1" 2+).� 2-)4��
Q[n_l 4+)/� 30)1" 2+).� 14)4�

N_gj_l[nol_�R�G_^cog
,)+� @= 40)+"� 33)- 22). 3.)."
,)+� @=�&�Gch_l[f�icf 4+)0"� 4,)1 .4)2 43)2"
,)+� @=�&�Mnimmâm�mifoncih�#-)+�a�jfolihc]$ 13)+� /4)+ +)+ +)+�
,)+� Mnimmâm�mifoncih 43)2" 4-)4 40)- 4.)3"
,)+� Gch_l[f�icf 42)2" 4-), 2-)2 4+)3"
,)+� Q[n_l 30)4� 3.)- 1,)+ 02).�
.)+� @= 4.)."� 2,)- 2/), 4-)2"
.)+� @=�&�Gch_l[f�icf 4/)4"� 41). 22)2 32)."
.)+� @�=�&�Mnimmâm�mifoncih%�#-)+�a 32).� 01)- +)+ +)+�
.)+� Mnimmâm�mifoncih 40)."� 34)0 4+)- 4.)/"
.)+� Gch_l[f�icf 42)Ö 3,), 12)4 00),�
.)+� Q[n_l 4/)4"� 33)+ 3+)+ 3-)0"

J�p[fo_� �#M?G$
N_gj_l[nol_ +)+,.- +)1-./ +),0.- +)113/

#,)-+$ #.)0,$ #.)0+$ #.)/1$
G_^cog +)++++, +)++++, +)++++, +)++++,

#-)+2$ #1)+3$ #1)+0$ #+)44$
N_gj�R�G_^cog +)++++, +)11.3 +),+-. +)+..-

#-)4.$ #3)1+$ #3)01$ #3)/2$
L%M%N#O�dXX_[hm� qcnbch� m_]ncih� ch� [� ]ifogh� qcnbion� [� ]iggih� moj_lm]lcjn� [l_� mcahc`c][hnfs�
^c``_l_hn�#J�7�+)+0$
àMnimm"m�mifoncih�#Mnimm�[h^�>ih[f^mih'� ,43.$
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N[\f_�PCC)� G_[h�j_l]_hn[a_m�i`�oh`_lncfct_^�_aam�nb[n�q[n_l(b[l^_h_^�[`n_l�mnil[a_�[n�ih_

N_gj_l[nol_�&�M?G Q__e�, Q__e�- Q__e� . Q__e� /

f)I d5� +).àâ= 32)+Ü 23)/Ü .1)4Ü ,+)/Ü
.)+�É � +)-�= 41)/Ü 3+)+Ü /,)4Ü /)0�
(.).�É �,)0}= ,1)+� -+)3"â +)+"â +)+8
G_^cog
@foili][l\ih�#@=$ /-)4 -,),%â +)+%8 +)+8
@=�&�Gch_l[f�icf 3+)1 2.)/Ü ,0)/"% +)+8
@=�&�Mnimmâm�mifoncih"� #,)-�a�jfolihc]$ 1-)/ 1+)-Ü"â /.).Ü +)+8
@=�&�Mnimmâm�mifoncih�#+)1�a�jfolihc]$ 11)- 1.)0Ü 01)1Ü ,2)1�
@=�&�Mnimmâm�mifoncih 23)3 30)3Ü 01)2Ü --)+Ü
Mnimmâm�mifoncih 10)/ 21)4Ü -/)-� +)+8
Gch_l[f�icf 2+)1 1,),Ü"â 3)/�8 +)+8
Q[n_l 10)+ .0)3"â /)38 +)+8
N_gj�R�G_^cog�
,)+� @= /0)/ ,4). +)+8 +)+Ü
,)+� @=�&�Gch_l[f�icf 31)1 03)+ +)+8 +)+Ü
,)+� @=�&�Mnimmâm�mifoncih�#,)-�a�jfolihc]$ 4/), 30)+ /4)1� +)+Ü
,)+� @=�&�Mnimmâm�mifoncih�#+)1�a�jfolihc]$ ,++)0 ,+,). 32)+Ü 0-)2Ü
,)+� @=�&�Mnimmâm�mifoncih ,+-)+ ,++)2 3-).Ü .+)-8
,)+� Mnimmâm�mifoncih 40)0 4-)3 /+)3� +)+Ü
,)+� Gch_l[f�icf 24)+ 34)- ,4)/�8 +)+Ü
,)+� Q[n_l 4-)3 3+)1 ,/)08 +)+Ü
.)+� @= 3.)- /.)4 +)+8 +)+Ü
.)+� @=�&�Gch_l[f�icf ,+3)/ 4,)3 /1).� +)+Ü
.)+� @=�&�Mnimmâm�mifoncih�#,)-�a�jfolihc]$ 4.), 40)1 3+)/Ü +)+Ü
.)+� @=�&�Mnimmâm�mifoncih�#+)1�a�jfolihc]$ 43), 34)- 3-)3Ü +)+Ü
.)+� @=�&�Mnimmâm�mifoncih ,+.), 41)0 32)3Ü .0)3�
.)+� Mnimmâm�mifoncih ,++)1 ,+,)2 .,)3� +)+Ü
.)+� Gch_l[f�icf 32)4 4/). 0)38 +)+Ü
.)+� Q[n_l ,+-)/ -1)2 +)+8 +)+Ü
(.).� @= +)+ +)+ +)+8 ++Ü
(.).� @=�&�Gch_l[f�icf /1)3 2+). +)+8 +)+Ü
(.).� @=�&�Mnimmâm�mifoncih�#,)-�a�jfolihc]$ +)+ +)+ +)+8 +)+Ü
(.).� @=�&�Mnimmâm�mifoncih�#+)1�a�jfolihc]$ +)+ +)+ +)+8 +)+Ü
(.).� @=�&�Mnimmâm�mifoncih .1)- 1+). +)+8 +)+Ü
(.).� Mnimmâm�mifoncih +)+ .1)- +)+8 +)+Ü
(.).� Gch_l[f�icf //)3 +)+ +)+8 +)+Ü
(.).� Q[n_l +)+ +)+ +)+8 +)+Ü
J�p[fo_�!� #M?G$�
N_gj_l[nol_ +)++++, +)++++, +)++++, +)++++,

#0)3,$ #0)20$ #.)2+$ #+).0$
G_^cog +)-,/3 +)++, +)++++, +)++++,

#4)/4$ #4).4$ #1)+0$ #+)0.$
N_gj�R� G_^cog +)0030 +)+1+4 +)++++, +)++++,

#,1)/.$ #,1)-1$ #,+)/2$ #,)++$
ÜÄàâÄ"G_[hm�qcnbch�m_]ncih�qcnbion�[�]iggih�mo\m]lcjn�[l_�mcahc`c][hnfs�^c``_l_hn�#J�7�+)+0$�
àMnimm"m�mifoncih�#Mnimm�[h^�>ih[f^mih'� ,43.$
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N[\f_�pg )� G_[h�j_l]_hn[a_m�i`�oh`_lncfct_^�_aam�nb[n�q[n_l(b[l^_h_^�[`n_l�mnil[a_�[n�,)+
É �+ ).}=�#M?$�ch�ih_�i`�̀ cp_�g_^c['�[m�[�j_l]_hn[a_�i`�>[s�+�p[fo_m�#h8-$)

G_^cog Q__e�, Q__e�- Q__e�.

@foili][l\ih�#@=$ /)2 +)+�5 +)+
@=�&�Mnimmâm�mifoncih"� #,)+�a�jfolihc]$ ,/)+ /4),"â +)+
@=�&�Mnimmâm�mifoncih�#,)+�a�i`�f_]cnbch$ ,2). /).� -.)+
@=�&�Mnimmâm�mifoncih 02)1 /4)4� 1+)4
Mnimmâm�mifoncih 21)+ 11)," ,-)+

J�p[fo_ +)+2-, +)++++, +)+221
#M?GX$ #,0),+$ #.)3/$ #,-)0+$
ÜÄàâÄàXG_[hm�ch�_[]b�]ifogh�qcnbion�[�]iggih� moj_lm]lcjn�[l_�mcahc`c][hnfs� ^c``_l_hn�#�J�7�
+)+0$
àMnimm"m�mifoncih�#Mnimm�[h^�>ih[f^mih'� ,43.$
Xmn[h^[l^�_llil�i`�nb_�g_[h
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YT%� ?@6A6@D2B:>=�>7�@2:=3>E�B@>CB�6G65�688A

)%'� :Y_]ZO`N_TZY

Nb_l_�[l_�g[hs�l_[mihm�qbs�nb_�[ko[]ofnol_�ch^omnls�qiof^�\_h_`cn� c`�_s_^�_aam�

]iof^�\_�jl_m_lp_^�`il�[h�_rn_h^_^�j_lci^�i`�ncg_)� ;^p[hn[a_m�qiof^�ch]fo^_�ch]l_[mcha�nb_�

f_hanb�i`�ncg_�`il�g[le_ncha�_s_^�_aam'�l_^o]cha�nb_�_``_]nm�i`�m_[mih[fcns'�[h^�ch]l_[mcha�

nb_�pc[\cfcns�i`�mbcjj_^�_aam'�_mj_]c[ffs�c`�[�mbcjg_hn�cm�jlifiha_^)� L_jli^o]ncp_�m_[mih[fcns�

i]]olm�ch�m[fgihc^m�qbc]b�g_[hm�nb[n�mj[qhcha�i]]olm�ihfs�ih]_�j_l�s_[l�#M]bl_]e�@N�<G&$�

,440$)� Mj[qhcha�ih]_�j_l�s_[l�[fmi�]l_[n_m� nb_�jli\f_g�i`�b[pcha�[ff� mni]e�i`�nb_�m[g_�

[jjlircg[n_�[a_�ch�nb_�b[n]b_ls)� ?kocjg_hn�`[cfol_�ch�nb_�b[n]b_ls�]iof^�f_[^�ni�[�f[la_�fimm�

i`�i``mjlcha'�f_[pcha�nb_�b[n]b_ls�qcnbion�g_[hm�ni�jli^o]_�gil_)

@l__tcha�oh`_lncfct_^�_aam'�`_lncfct_^�_aam�[h^�_s_^�_aam�i`�̀ cmb�cm�^c``c]ofn�^o_�ni�nb_�

`[]n�nb[n�nb_�_aam�i`�gimn�`cmb� mj_]c_m�[l_� ,$�l_f[ncp_fs�f[la_'�-$�]ihn[ch�[�f[la_�[giohn�i`�

sife'� .$� b[p_� g[hs� f[s_lm� qcnbch� nb_� _aa'� nb_� f[s_lm� \_cha� nb_� ]bilcih� #nqi� f[s_lm$'�

j_lc�pcn_ffch_�mj[]_'�sife'�[h^�pcn_ffch_�g_g\l[h_�#@caol_�,'�Ail^ih�@N�<G&$�,432$'�[h^�/$�b[p_�

fiq�j_lg_[\cfcns�#B[lp_s�[h^�;mbqii^(Mgcnb'� ,43-6�Tb[ha�@N�<G&$� ,44.$)� =lsijlin_]n[hnm�

b_fj�jl_p_hn�c]_�`ilg[ncih�#Bilnih�[h^�Inn'� ,421$�[h^�nb_�jl_pciomfs�g_hncih_^�`[]nilm�[ff�

bch^_l�nb_�j_lg_[\cfcns�i`�]lsijlin_]n[hnm�chni�nb_�_aa)

Nb_� `l__tcha� jichn� i`�[� l[ch\iq� nlion� _aa� cm� (,)2�}=)� ;m� g_hncih_^�jl_pciomfs'�

l_m_[l]b_lm� b[p_�om_^�moj_l]iifcha� ni�jl_m_lp_� nb_�_aam� i`�l[ch\iq� nlion�[h^�inb_l�`cmb�

mj_]c_m�\_fiq�nbcm�n_gj_l[nol_)� ;hinb_l�g_nbi^�nb[n�b[m�\__h�om_^�ni�_rn_h^�nb_�fc`_�i`�_aam�

cm�]bcffcha)� Nbcm�cm�om_^�ni�mfiq�^iqh�nb_�jli]_mm�i`�̂ _p_fijg_hn�i`� `_lncfct_^�_aam�qcnbion�

`l__tcha�#G[^^i]e'�,42/$)� =bcffcha�b[m�\__h�om_^�`il�jl_m_lp[ncih�i`�̀ _lncfct_^�\liqh�nlion
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_aam�\s�G[^^i]e�#,42/$�qcnb�]ihmc^_l[\f_�mo]]_mm)� ;�n_gj_l[nol_(]ihnliff_^�l_]cl]of[ncih�

msmn_g�q[m�om_^�ni�mnil_�nb_�_aam�i`�\liqh�nlion�nb[n�q_l_�4,�^_al__�^[sm�[n�nb_�\_achhcha�

i`�nb_�_rj_lcg_hn�#^_al__�^[sm�[l_�nb_�hog\_l�i`�̂ [sm�`lig�`_lncfct[ncih�gofncjfc_^�\s�nb_�

n_gj_l[nol_� #}=$� i`�nb_�q[n_l�ch� qbc]b� nb_s�[l_� ch]o\[n_^$)� Nbcm� g_nbi^�om_^�jbsmc][f�

g_[hm'�pc[�[�l_]cl]of[ncih�msmn_g'�ni�^_fcp_l�irsa_h�[h^�_fcgch[n_�nb_�g_n[\ifc]�q[mn_m�i`�

_s_^�_aam�#G[^^i]e'� ,42/$)�Nb_�n_gj_l[nol_�i`�nb_�q[n_l�q[m�2)1}=�`il�,-�^[sm�[h^�q[m�

nb_h�l_^o]_^�ni� ,)/}=�`il�1.�^[sm�#Alioj�;$�[h^�;h[ffs�ch]l_[m_^�ni� ,+}=�`il�,1�^[sm�ohncf�

b[n]b)� Aliojm�<�[h^�=�l_g[ch_^�ch� ,)/}=�q[n_l�̀ il�,-.�^[sm�[h^�nb_h�nb_�n_gj_l[nol_�q[m�

l[cm_^� ch� nqi� -/� biol� mn[a_m� ni� 4)+}=� [h^� nb_�_aam� b[n]b_^� .� ^[sm� f[n_l)� Nb_� b[n]bcha�

j_l]_hn[a_m�`il�aliojm�;'�<�[h^�=�q_l_�4+'40�[h^�40'�l_mj_]ncp_fs�#G[^^i]e'� ,42/$)�Nbcm�

g_nbi^�_rn_h^_^�nb_�hilg[f�[p[cf[\f_�j_lci^�i`�\liqh�nlion�`ls�`lig�`iol�gihnbm�ni�_cabn�

gihnbm)

Inb_l�l_m_[l]b_lm�b[p_�om_^�[�]b_gc][f�][ff_^�`foili][l\ih�#@=$�ni�^_fcp_l�irsa_h�

[h^�nl[hmjiln�q[mn_m�[q[s�̀ lig�[hcg[f�[h^�jf[hn�]_ffm�ch�]ofnol_�#B[g[gini'�,4326�Nbolmnih�

@N�<G&$� ,44.6� G]Hcp_h� @N�<G&$� ,44.6� ;hnbihs'� ,442$)� @foili][l\ihm� [l_� fckoc^m� nb[n� [l_�

j_l`foilch[n_^�][l\ih�]igjioh^m�qbc]b�[l_�jli^o]_^�\s�l_jf[]cha�nb_�bs^lia_h�[nigm�i`�

nb_�bs^li][l\ihm�qcnb�`foilch_�[nigm)� @foili][l\ihm�^cmmifp_�[h^�nl[hmjiln�f[la_�ko[hncnc_m�

i`�irsa_h�[h^�inb_l�a[m_m'�[l_�mn[\f_�[h^�hih(nirc]'�[h^�l_f_[m_�irsa_h�[n�[�al_[n_l�l[n_�nb[h�

b_giafi\ch�#L_cmm'� ,44/$)� A[m�mifo\cfcns�ch]l_[m_m�[m�n_gj_l[nol_�^_]l_[m_m� #L_cmm'� ,44/$�

qbc]b�g[e_m�cn�_p_h�gil_�[nnl[]ncp_�`il�mojjfscha�irsa_h�ni�a[g_n_m�[n�fiq�n_gj_l[nol_m)

Omcha� @=� ni� ^_fcp_l�irsa_h� ][h� _fcgch[n_� nb_� g_]b[hc][f� ^[g[a_� ni� ]_ffm� `lig�

]ihp_hncih[f�[_l[ncih�#Fiq_�@N�<G&$� ,442\$)� Fiq_�@N�<G&� #,442\$�`ioh^�nb[n�irsa_h[n_^�@=
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_h[\f_^�giom_�bs\lc^ig[�]_ffm�ni�l_[]b�nb_�g[rcgog�]_ff�^_hmcns)� Nbcm�n_]bhcko_�q[m�hin�

moj_lcil� ni� nb_�[_l[ncih�g_nbi^'� \on�g[^_� cn�jimmc\f_�ni�]ofnol_�^_fc][n_�]_ffm� nb[n�qiof^�

mo``_l�m_lciom�^[g[a_�`lig�[_l[ncih�#B[g[gini�@N�<G&$�,432$)� ;hnbihs�@N�<G&�#,442$�nb[q_^�

]lsijl_m_lp_^�lc]_�]_ffm�[h^�jon�nb_g�chni�[�]ofnol_�g_^cog�]ihn[chcha�irsa_h[n_^�@=)� Nb_�

`l_mb�q_cabn�a[ch�[`n_l�.+�^[sm�ch�nb_�@=�]ofnol_�g_^cog�q[m�mcahc`c][hnfs�#J�7�+)+0$�bcab_l�

nb[h�`il�nb_�]ihnlif�#;hnbihs�@N�<G&$� ,442$)

M_g_h� `lig� p[lciom� mj_]c_m� b[m� [fmi� \__h� jl_m_lp_^� omcha� irsa_h[n_^�@=)� Nb_�

mnil[a_� fc`_� i`� nole_s� [h^� l[ch\iq� nlion� m_g_h� q[m� jlifiha_^� omcha� @=� [h^� _rn_h^_lm�

#Nbolmnih�@N�<G&$�,44.6�G]Hcp_h�@N�< G$� ,44.6�Nbolmnih�@N�< G$�,44/$)� Nb_�_aam�i`�nole_sm�nb[n�

q_l_�`_lncfct_^�qcnb�m_g_h�mnil_^�ch�[�@=�^cfo_hn�_gofmcih�`il�nbl__�biolm�b[^�mcahc`c][hnfs�

bcab_l�`_lncfcns�[h^�b[n]bcha�j_l]_hn[a_m� nb[h�_aam� `_lncfct_^�qcnb� m_g_h�mnil_^� `il�nbl__�

biolm�ch�^cfo_hn�ihfs�#Nbolmnih�@N�< G $ � ,44.$)�L[ch\iq�nlion�m_g_h�nb[n�b[^�\__h�mnil_^�ch�

@=�ch�[�gicmnol_�m[nol[n_^�[ngimjb_l_�b[^�3,), �`_lncfcns�[`n_l�.2�^[sm�]igj[l_^�qcnb�+ �

`_lncfcns�`il�m_g_h�mnil_^�qcnbion�@=�#G]Hcp_h�@N�< G$� ,44.$)

Nb_�mifo\cfcns�i`�irsa_h�#I6$�ch�@=�#@=(22$�cm�01�gf�i`�Id*fII�gf�i`�@=�qbcf_�nb_�

mifo\cfcns�i`� ch�q[n_l�cm�ihfs�.)-�gf�i`�Id*fII�gf�i`�q[n_l�#.G�F[\il[nils�G[n_lc[fm'�Mn)�

J[of'�GH$)� Irsa_h�cm�h__^_^�\s�\inb�oh`_lncfct_^�[h^�`_lncfct_^�_aam)� Oh`_lncfct_^�[h^�hih(�

q[n_l(b[l^_h_^�`_lncfct_^�_aam�]ihmog_�0)/�R�,+�X� i`�Id*biol*_aa�[n�,+}=� #<iof_e\[]b_

@N�< G $ � ,414$)� ;`n_l�`_lncfct[ncih�[h^�[]ncp[ncih'� nb_l_�cm�[�0+ �ch]l_[m_�ch� ]ihmogjncih�

\s�l[ch\iq�nlion�_aam)� >olcha�a[mnlof[ncih'�I6�]ihmogjncih�ch]l_[m_m�`lig�,+�R�,+�X�**C�i`�

Id*biol*_aa�ni�.+�R�,+�X�E/�i`�Id*biol*_aa)� ;n�nb_�_h^�i`�_jc\ifs�#\f[mnijil_�]fimol_'�il�_h^�

i`�a[mnlof[ncih$'�I6]ihmogjncih�ch]l_[m_m�ni�,)-�sof*biol*_aa�#<iof_e\[]b_�@N�< G $ � ,414$)
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Nb_�i\d_]ncp_�i`�nb_m_�nlc[fm�q[m�ni�g[chn[ch�nb_�pc[\cfcns�i`�_s_^�l[ch\iq�nlion�_aam�

omcha�`foili][l\ih�[m�[h�irsa_h�][llc_l�^olcha�mnil[a_)

)%(� <L_P]TLW^�LYO�<P_SZO^

)%(%'�6dPO�6RR�4ZWWPN_TZY

;ff�_aam�om_^�ch�nb_�`iffiqcha�`cp_�nlc[fm�q_l_�mbcjj_^�[n�m_j[l[n_�ncg_m�ch�jf[mnc]�

\[am�`cff_^�qcnb�q[n_l�ih�c]_)� Nb_�_aam�q_l_�[n�[jjlircg[n_fs�+}=�mi�`olnb_l�^_p_fijg_hn�

^olcha�mbcjjcha�q[m�gchcg[f)� ?aam�[n�mn[a_m�i`�̂ _p_fijg_hn�i`�,/2'-++�[h^�-,2� ^_al__�

^[sm�#;jj_h^cr�;'�N[\f_� ,$�[n�nb_�mn[ln�i `�_[]b�nlc[f�q_l_�i\n[ch_^�`lig�Nlionfi^a_'�Ch])'�

Mogh_l'� Q;'� OM;�qb_l_� nb_� _aam� q_l_� nl_[n_^� qcnb� j_lirc^_� #-++(-0+� jjg$� `il� `cp_�

gchon_m� cgg_^c[n_fs�[`n_l�`_lncfct[ncih�ni�]ihnlif�`oha[f�aliqnb)� ?s_^�_aam�[n� ,1,�^_al__�

^[sm�q_l_�i\n[ch_^�`lig�nb_�=[l^ca[h�M[fgihc^�?hb[h]_g_hn�=_hnl_)� Nb_m_�_aam�b[^�\__h�

`_lncfct_^'�jf[]_^�ch�q[n_l�[h^�nbl__�biolm�f[n_l�q_l_�nl_[n_^�qcnb�ip[^ch_�[n�,++�jjg�`il�`cp_�

gchon_m�ni�]ihnlif�`oha[f�aliqnb)� ?s_^�_aam�[n� ,3+�^_al__�^[sm�q_l_�mbcjj_^�\s�[cl�`lig�

Jcm]c]ofnol_�;ff_ab[hsm�Ch])�ch�Ko_\_]�ni�nb_�f[\il[nils�ch�=b[lfinn_niqh)� Nb_m_�_aam�q_l_�

hin�nl_[n_^�ni�l_^o]_�`oha[f�aliqnb)

)%(%(� ?]P^P]aL_TZY�6c[P]TXPY_^

Nb_l_�q_l_�mcr� g_^c[�om_^�`il�_[]b�i`�nb_�`cp_�nlc[fm5� ,$�@=� #@foilch_ln(22'�.G'�Mn)�

J[of'�GH'�OM;$'� -$�@=�jfom�+).�G�afo]im_� #imgif[fcns�/-.�ggif*ea$� #,5,$� #Mcag['� Mn)�

Fiocm'�GI'�OM;$'�.$�@=�jfom�jbimjb[n_(\o``_l_^�m[fch_�#J<M$�#imgif[fcns�..-�ggif*ea$�

#,5,$'�/$�@=�jfom�gch_l[f�icf�#,5,$�#Lbih_�G_cc_or'�Pc]nilc[pcff_'�JK'�=[h[^[$'�0$�@=�jfom�

q[n_l�#,5,$�[h^�1$�q[n_l�#imgif[fcns�0�ggif*ea$)

<_`il_�_aam�q_l_�[ffi][n_^�ni�g_^c['�[ff�ij[ko_�#^_[^$�_s_^�_aam�q_l_�l_gip_^)
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Nqi�fcn_lm�i`�@=�q[m�irsa_h[n_^�qcnb� ,++ �irsa_h�`il�-+�gchon_m�omcha�^c``omcih�mnih_m)�

Finm�i`�,++�_aam�qcnb�nqi�l_jfc][n_m�j_l�nl_[ng_hn�[h^�m[gjfcha�ncg_�#nbl__�l_jfc][n_m�`il�

-,2�^_al__�^[sm$�q_l_�mnil_^�ch�0+�gf�i`�g_^cog)� ;ff�nb_�nlc[fm�b[^�m[gjfcha�ncg_m�[n�nbl__�

q__em�[h^�`cp_�q__em�ch�il^_l�ni�[mm_mm�nb_�pc[\cfcns�i`�nb_�_aam�^olcha�mnil[a_)

Ch�_[]b�_rj_lcg_hn'�nb_�,4+�gf�jf[mnc]�]ihn[ch_lm�qbc]b�b_f^�nb_�_aam�q_l_�jf[]_^�

ch� mnsli`i[g�\ir_m�`cff_^�qcnb�c]_�[h^�jf[]_^�ch�[�.}=�]iif�liig)�Nb_�mb_fp_m�ch� nb_�]iif�

liig�q_l_� _h]fim_^� ch� jf[mnc]� [h^� nqi� [ko[lcog�jogjm�]cl]of[n_^� [cl�nblioab� q[n_l�ni�

g[chn[ch� [� 43 � gicmnol_(m[nol[n_^� [ngimjb_l_� #=LCI� ^[n[� fiaa_l'� BGJ.0=� l_f[ncp_�

bogc^cns�m_hmil'�=[gj\_ff�M]c_hnc`c]'�?^gihnih'�;<'�=[h[^[$)�N_gj_l[nol_�q[m�gihcnil_^�

j_lci^c][ffs� \s� [� nsj_(N� nb_lgi]iojf_�qcl_� [nn[]b_^� ni�[�Lomnl[e�L[ha_l� CC� ^[n[� fiaa_l�

#Aofnih(Lomnl[e'�?[mn�Al__hqc]b'�LC'�OM;$)� Nb_�n_gj_l[nol_�i`�nb_�g_^c[�ch�nb_�mnil[a_�

]ihn[ch_lm�ch�c]_�ch�nb_�]if^�liig�q[m� ,)+Ü=)

Nl_[ng_hnm�ch�[ff�nlc[fm�q_l_�irsa_h[n_^�`il�[�gchcgog�i`�nqi�gchon_m�j_l�q__e�`il�

nb_�^ol[ncih�i`�_[]b�nlc[f)� ;n�nb_�_h^�i`�nb_�mnil[a_�j_lci^'�]ihn[ch_lm�q_l_�l_gip_^�[h^�

jf[]_^�ch�[�2}=�q[n_l�\[nb�`il�nl[hmjiln�ni�nb_�ch]o\[nil�liig)� ?[]b�fin�i`�_aam�q[m�a_hnfs�

jiol_^�ihni�[�`ch_�h_n�ni�l_gip_�nb_�g_^cog�[h^�nb_h�l[h^igfs�jf[]_^�ch�[�]igj[lng_hn�

i`�[�B_[nb�ch]o\[nil�ch�qbc]b�nb_�q[n_l�n_gj_l[nol_�q[m�g[chn[ch_^�[n�,+}=)� Nb_�ch]o\[nil�

nl[sm� _[]b� b[^� nq_fp_�]igj[lng_hnm� nb[n� q_l_� m_j[l[n_^� \s�jf[mnc]� ^cpc^_lm� m_[f_^� qcnb�

mcfc]ih_)� Nb_�_aam�l_g[ch_^�ch�nb_�ch]o\[nil�ohncf�b[n]b)� Nb_�hog\_lm�nb[n�b[n]b_^�`lig�

_[]b�nl_[ng_hn�q_l_�om_^�ni�][f]of[n_�nb_�b[n]bcha�j_l]_hn[a_m�[h^�nb_�j_l]_hn[a_m�i`�hilg[f�

[f_pchm� #m[](`ls$� jli^o]_^)� @il�_[]b� nlc[f'� nb_� b[n]bcha� j_l]_hn[a_�i`�_s_^� _aam� ch� _[]b�

g_^cog�q[m�][f]of[n_^�[m�[�j_l]_hn[a_�i`�_aam�nb[n�b[n]b_^�`lig�_aam�ch]o\[n_^�ih�>[s�+)
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Nb_�j_l]_hn[a_�i`�hilg[f�[f_pchm�nb[n�b[n]b_^�q[m�][f]of[n_^�[m�[�j_l]_hn[a_�i`�b[n]b_^�

_aam)� >_`ilg_^�[f_pchm�q_l_�^_n_]n_^�pcmo[ffs�ojih�b[n]b6�nb_s�b[^�]liie_^�\[]em'� nqi�

b_[^m'�nqi�\i^c_m�il�nqi�sife�m[]m)� Nb_�[f_pchm�q_l_�_onb[hct_^�\s�jf[]cha�nb_g�`il�ih_�

biol�ch�-)0�F�i`�q[n_l�]ihn[chcha�,�gf�i`�\_hti][ch_)

)%(%)� A_L_T^_TNLW�2YLWd^T^

Nb_�>[s�+�b[n]bcha�j_l]_hn[a_m�U#hi)�i`�b[n]b_^*hi)�i`�_s_^�_aam$f#E$W�`il�[ff� nlc[fm�

#N[\f_�CR$�q_l_�[h[fst_^�\s�nb_�Mn[ncmnc][f�;h[fsmcm�Msmn_g� #M;M'� ,440$�omcha�[�ih_(q[s�

[h[fsmcm�i`�p[lc[h]_�qcnb�_rj_lcg_hn�[m�nb_�g[ch�_``_]n)�J_l]_hn[a_m�q_l_�nl[hm`ilg_^�chni�

[l]mch_�mko[l_�liin�`il�[h[fsmcm)� @il�_s_^�_aa�nlc[fm�omcha�,1,',3+'�[h^�-,2�^_al__�^[s�if^�

_aam'� nb_�b[n]bcha�j_l]_hn[a_�l_mofnm�q_l_�[h[fst_^�omcha�nb_�Mn[ncmnc][f�;h[fsmcm�Msmn_g�

#M;M'� ,440$�ch�[�nqi(q[s�[h[fsmcm�i`�p[lc[h]_�qcnb�g_^c[�[h^�mn[a_�i`�̂ _p_fijg_hn�i`�nb_�

_s_^�_aam�[m�nb_�g[ch�_``_]nm)� Nb_�j_l]_hn[a_�i `�hilg[f�[f_pchm�q_l_�[h[fst_^�omcha�nb_�

Mn[ncmnc][f�;h[fsmcm�Msmn_g� #M;M'�,440$�ch�[�ih_(q[s�[h[fsmcm�i`�p[lc[h]_�qcnb�g_^c[�[m�nb_�

g[ch�_``_]n)� @il�_aam�mnil_^�[n� ,/2�^_al__�^[sm�nb_�b[n]bcha�j_l]_hn[a_m�[h^�j_l]_hn[a_m�

i`�hilg[f�[f_pchm�q_l_�[h[fst_^�omcha�nb_�Mn[ncmnc][f�;h[fsmcm�Msmn_g� #M;M'�,440$�ch�[�ih_(

q[s�[h[fsmcm�i`�p[lc[h]_�qcnb�g_^c[�[m�g[ch�_``_]n)� Mcahc`|][h]_�`il�[ff�mn[ncmnc][f�[h[fsmcm�

q[m�^_n_lgch_^�[n�nb_�J�7�+)+0� f_p_f)

)%)� @P^`W_^

?s_^�_aam� [n� -++�^_al__� ^[sm� q_l_� i`�jiil�ko[fcns�[`n_l�[�^_f[s� ch� mbcjjcha� [h^�

l_mofn_^�ch�fiq�b[n]b[\cfcns�#N[\f_�>=$)�;m�[�l_mofn�i`�fiq�b[n]bcha�l[n_m�ch�nbcm�nlc[f�#gimn�

i`�nb_�mnil_^�_aam�ch�nbcm�_rj_lcg_hn�b[^�[�+ �b[n]bcha�l[n_$�nb_s�[l_�hin�ch]fo^_^�ch�nb_�

l_mofnm)
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;ff�_s_^�_aam�q_l_�mnil_^�[n�,)+�&�+).�}=�#M?G$)� N[\f_�CR�]ihn[chm�nb_�j_l]_hn[a_m�

i`�b[n]bcha�[h^�nb_�j_l]_hn[a_m� i`�hilg[f�[f_pchm�qb_h� ch]o\[n_^�ih�>[s�+)� ?s_^�_aam�

ch]o\[n_^�[n�-++�^_al__�^[sm�b[^�mcahc`c][hnfs�fiq_l�#J�7�+)+0$�b[n]bcha�j_l]_hn[a_m�[h^�

mcahc`c][hnfs�fiq_l�j_l]_hn[a_m�i`�hilg[f� [f_pchm� #J�7�+)+0$� nb[n�b[n]b_^�nb[h� _s_^�_aam�

ch]o\[n_^�[n�nb_�inb_l�mn[a_m�i` �̂ _p_fijg_hn'�qbc]b�q_l_�hin�^c``_l_hn�`lig�_[]b�inb_l)

N[\f_�R� cffomnl[n_m�nb_�b[n]bcha�j_l]_hn[a_�i`�nb_�_s_^�_aam�[`n_l�mnil[a_�`il�nbl__�

q__em)� Nb_l_�q[m�[h�chn_l[]ncih�\_nq__h�nl_[ng_hn�[h^�mn[a_�i`�̂ _p_fijg_hn�`il�b[n]bcha�

j_l]_hn[a_m�[`n_l�nbl__�q__em�i`�mnil[a_)� Nbom�nb_�b[n]bcha�j_l]_hn[a_m�i`� _aam�ch�mj_]c`c]�

g_^c[�̂ _j_h^_^�ojih�nb_�mn[a_�qb_h�nb_s�q_l_�jon�chni�mnil[a_)� ?r]_jn�`il�nb_�jiil�l_mofnm�

i`�nb_�_aam�mnil_^�ch�q[n_l�[fih_'�nb_l_�q_l_�hi�al_[n�^c``_l_h]_m�ch�nb_�b[n]bcha�j_l]_hn[a_m�

i`�_aam�mnil_^�ch�[hs�g_^cog�il�[n�[hs�mn[a_�i`�̂ _p_fijg_hn�qcnb�nb_�l[ha_�i`�b[n]bcha�`lig�

20�ni� ,+1���i`�>[s�+�p[fo_m)

@il�nb_�j_l]_hn[a_m�i`�hilg[f� [f_pchm'� ch� chmn[h]_m�qb_l_�_aam�^c^�hin� b[n]b�[h^�

nb_l_`il_'� nb_l_�q[m� hi� l_mofn'� nb_� j_l]_hn[a_m� i`�hilg[f� [f_pchm�q_l_� [mmcah_^�gcmmcha�

p[fo_m)� Mch]_�nb_�ch]c^_h]_�i`�_aam�hin�b[n]bcha�q[m�bcab�ch�mig_�g_^c['�g[hs�nl_[ng_hnm�

q_l_�[mmcah_^�gcmmcha�p[fo_m� [h^�chn_l[]ncih�]iof^�hin�\_�][f]of[n_^)� ;`n_l�nbl__�q__em'�

_s_^�_aam�mnil_^�[n� ,1,�^_al__�^[sm�ch�q[n_l�[fih_�b[^�[�mcahc`c][hnfs�fiq_l�j_l]_hn[a_�i`�

#J�7�+)+0$�hilg[f�[f_pchm�b[n]bcha�nb[h�_aam�mnil_^�ch�[hs�i`�nb_�inb_l�g_^c[�_r]_jn�`il�_aam�

mnil_^�ch�@=�jfom�afo]im_�#N[\f_�RC$)� Nb_l_�q[m�hi�mcahc`c][hn�^c``_l_h]_�ch�nb_�j_l]_hn[a_�

i`�hilg[f�[f_pchm�`il�nb_�_s_^�_aam�mnil_^�[n�,3+�il�-,2�^_al__�^[sm)

;`n_l�̀ cp_�q__em�i`�mnil[a_'�chn_l[]ncih�q[m�[fmi�[jj[l_hn�ch�nb_�b[n]bcha�j_l]_hn[a_m)�

?s_^�_aam�mnil_^�[n�,1,�^_al__�^[sm�ch�@=�jfom�J<M�il�@=�jfom�q[n_l�[h^�_aam�mnil_^�[n�-,2
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^_al__�^[sm�ch�@=�il�@=�jfom�q[n_l�b[^�mcahc`c][hnfs�bcab_l�#J�7�+)+0$�b[n]bcha�j_l]_hn[a_m�

nb[h�_aam�mnil_^�ch�[hs�i`�nb_�inb_l�nl_[ng_hnm�#N[\f_�RCC$)� ?aam�mnil_^�[n�,1,�^_al__�^[sm�

ch�@=�jfom�q[n_l�b[^�mcahc`c][hnfs�bcab_l�#J�7�+)+0$�j_l]_hn[a_m�i`�hilg[f�[f_pchm�b[n]bcha�

nb[h�_aam�ch�@=�jfom�J<M�#N[\f_�RCCC$)� ?aam�mnil_^�[n�-,2�^_al__�^[sm�ch�@=�jfom�afo]im_�

b[^�mcahc`c][hnfs�fiq_l�#J�7�+)+0$�j_l]_hn[a_m�i`�hilg[f�[f_pchm�nb[h�_aam�ch�[hs�inb_l�g_^c[�

qbcf_�_aam�mnil_^�ch�@=�jfom�gch_l[f�icf�il�ch�q[n_l�̂ c^�hin�b[n]b)� Nb_l_�q_l_�hi�mcahc`c][hn�

^c``_l_h]_�ch�nb_�j_l]_hn[a_�i`�hilg[f� [f_pchm�`il�nb_�_aam�mnil_^�ch�[hs�nl_[ng_hn�[n� ,3+�

^_al__�^[sm)

Nb_�_aam�i\n[ch_^�qb_h�nb_s�q_l_�,/2�^_al__�^[sm�q_l_�mncff�[n�nb_�n_h^_l�mn[a_�i`�

^_p_fijg_hn�l[nb_l�nb[h�[n�nb_�_s_^�mn[a_)� <_][om_�nb_m_�_aam�q_l_�hin�[n�[�mcgcf[l�mn[a_�i`�

^_p_fijg_hn�[m�nb_�inb_l�_aam'�nb_�l_mofnm�#N[\f_�RCP$�[l_�mbiqh�m_j[l[n_fs�`lig�nb_�inb_lm�

#N[\f_m�R'�RC'�Rh�[h^�R>C$)�Nb_�_aam�mnil_^�[n�,/2�^_al__�^[sm�`il�.�q__em�ch�@=�il�ch�@=�

jfom�J<M�b[^�[�mcahc`c][hnfs�bcab_l�b[n]bcha�j_l]_hn[a_�#J�7�+)+0$�nb[h�nb_�_aam�ch�nb_�inb_l�

nl_[ng_hnm�#N[\f_�RCP$)� Nb_l_�q_l_�hi�mcahc`c][hn�^c``_l_h]_m�ch�nb_�j_l]_hn[a_m�i`�hilg[f�

[f_pchm� nb[n�b[n]b_^�ch�nbcm�nlc[f�[]]il^cha�ni�nl_[ng_hn)� ;`n_l�0�q__em�i`�mnil[a_�#N[\f_�

RCP$�_aam�ch�@=�b[^�[�b[n]bcha�j_l]_hn[a_�i`�/).�qbcf_�hi�_aam�b[n]b_^�[`n_l�mnil[a_�ch�nb_�

inb_l�g_^c[)

)%*� 5T^N`^^TZY

Nb_�l_[mih�`il�nb_�fiq�b[n]bcha�j_l]_hn[a_m�i`�_aam�mnil_^�ch�q[n_l�g[s�b[p_�\__h�

\_][om_�nb_�irsa_h�][llscha�][j[]cns�i`�nb_�q[n_l�q[m�nii�fiq�ni�g__n�nb_�l_kocl_g_hnm�i`�

nb_�_aam�mch]_�_aam�mnil_^�ch�@=�[h^�q[n_l�b[^�[�bcab�j_l]_hn[a_�i`�b[n]bcha�#N[\f_m�R�[h^�

cY!%� Irsa_h� ]ihmogjncih� i`� _aam� ch]l_[m_m� [m� _g\lsihc]� ^_p_fijg_hn� jlial_mm_m
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#<iof_e\[]b_�@N�<G&$� ,414$�[h^�nb_�[^^cncih�i`�@=�ni�nb_�q[n_l�q[m�[\f_�ni�jlipc^_�_hioab�

irsa_h�ni�_h[\f_�nb_�_g\lsim�ni�molpcp_)� ;`n_l�`cp_�q__em�i`�mnil[a_'�_s_^�_aam�mnil_^�[n�

,1,�^_al__�^[sm�ch�@=�jfom�q[n_l'�il�ch�@=�jfom�J<M'�il�[n�-,2�^_al__�^[sm�ch�@=�jfom�q[n_l�

b[^�b[n]bcha�j_l]_hn[a_m�al_[n_l�nb[h�1+ �#N[\f_�RCC$)�;p_l�s[hip[�@N�<G&� #,43.$�`ioh^�nb[n�

_aam� [n� nb_�_s_^�mn[a_�i`�^_p_fijg_hn�mo``_l_^�hi�[^p_lm_�_``_]nm�qb_h�mnil_^�ch�[_l[n_^�

q[n_l�`il�m_p_h�^[sm)� ;fmi'�G[^^i]e�#,42/$�`ioh^�mcgcf[l�l_mofnm�qb_h�]bcffcha�_s_^�_aam�

ch�[_l[n_^�q[n_l�`il�,-.�^[sm)

Nb_�imgif[fcns�i`�afo]im_�[h^�J<M�mifoncihm�q[m�ip_l�.++'�qb_l_[m�q[n_l�b[^�[h�

imgif[fcns�i`�0)� Nbcm�]iof^�b[p_�chn_l`_l_^�qcnb�nb_�imgil_aof[ncih�i`�nb_�_aam�mnil_^�ch�@=�

jfom� afo]im_� il�@=� jfom�J<M'� [h^� [^p_lm_fs� [``_]n_^�b[n]bcha� j_l]_hn[a_m)� Cn�b[m� \__h�

mbiqh�nb[n�[h�imgif[fcns�i`�.++�][h�\_�^_nlcg_hn[f�ni�`_lncfct_^�_aam�i`�nb_�`[nb_[^�gchhiq�

#=fio^�@N�<G&$� ,433$)� Nb_�bcab�imgif[fcns�i`�nb_�mnil[a_�g_^c[�g[s�b[p_�b[^�f_mm�_``_]n�ih�

nb_�gil_�[^p[h]_^�-,2�^_al__�^[s�_g\lsim'�l_mofncha�ch�[�bcab� b[n]bcha�j_l]_hn[a_�i`�-,2�

^_al__�^[s�_g\lsim�mnil_^�ch�@=�jfom�J<M�il�ch�@=�jfom�afo]im_�`il�nbl__�q__em�#N[\f_�R$)�

Ch� ]ihnl[mn'� _s_^� _aam� mnil_^� [n� ,1,� ^_al__� ^[sm� ch� @=� jfom� J<M� b[^� [� l_f[ncp_fs� bcab�

b[n]bcha�j_l]_hn[a_�[`n_l�`cp_�q__em�i`�mnil[a_�#N[\f_�RCC$)

;`n_l�nbl__�q__em�mnil[a_�ch�@=�jfom�gch_l[f�icf'�nb_�b[n]bcha�j_l]_hn[a_m�i`�,1,�[h^�

,3+�^_al__�^[s�aliojm�q_l_�hin�mcahc`c][hnfs�fiq_l�nb[h�nbim_�i`�_aam� mnil_^�[n�nb_�m[g_�

mn[a_� ch� nb_�inb_l�@=�g_^c[�#N[\f_�R$)� Biq_p_l'�-,2�^_al__�^[s�_aam�mnil_^�ch�@=�jfom�

gch_l[f�icf�b[^�[�fiq_l�b[n]bcha�j_l]_hn[a_�nb[h�_aam�mnil_^�ch�nb_�inb_l�@=�g_^c['�_r]_jn�

`il�_aam�mnil_^�ch�@=�jfom�afo]im_)� Nbcm�cm�ch�[al__g_hn�qcnb�[�mno^s�nb[n�^_gihmnl[n_^�nb[n�

qb_h�]i^�_aam�q_l_�_rjim_^�ni�]lo^_�icf�#`lig�`_lncfct[ncih�ni�-+�^[sm�[`n_l�`_lncfct[ncih$'
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nb_l_�q_l_�hi�[^p_lm_�_``_]nm�ih�nb_�_aam�il�nb_�b[n]bcha�j_l]_hn[a_m�#G[hail(D_hm_h�[h^�

@sbh'�,430$)� Biq_p_l'�Gicc�@N<G&$�#,43.$�`ioh^�nb[n�gch_l[f�icf� l_^o]_^�nb_�b[n]bcha�l[n_m�

ch�_aam�i`�nb_�D[j[h_m_�j[llinbmb�[h^�m_[�\[mm)� Ch�iol�_rj_lcg_hn�qb_h�_aam�q_l_�mnil_^�ch�

gch_l[f� icf� [n� [� f[n_l� mn[a_'� nb_� b[n]bcha� j_l]_hn[a_� mcahc`c][hnfs� ^_]l_[m_^� #J� 7�+)+,$)�

Gch_l[f�icf�]iof^�b[p_�chbc\cn_^�nb_�_r]b[ha_�i`�irsa_h�[h^�q[mn_�a[m_m�\_nq__h�nb_�@=�

[h^� nb_� _aam)� Irsa_h� ]ihmogjncih� ch]l_[m_m� [m� _g\lsihc]� ^_p_fijg_hn� jlial_mm_m�

#<iof_e\[]b_� @N� <G&$� ,414$� [h^� nb_� l_^o]_^� [giohn� i`�a[m_m� _r]b[ha_^� \_nq__h� _aam�

cgg_lm_^� ch� gch_l[f� icf� [h^� nb_� @=� g[s� b[p_� l_^o]_^� molpcp[f� `il� _aam� ch� f[n_l�

^_p_fijg_hn[f�mn[a_m�il�ch�_aam�mnil_^�`il�`cp_�q__em)

Nb_�b[n]bcha�j_l]_hn[a_m�[`n_l�nbl__�q__em�i`�mnil[a_�#N[\f_�R$�ch�nbcm�mno^s�q_l_�

mcgcf[l�ni�nbim_�i\n[ch_^�\s�G[^^i]e�#,42/$� )�B_�om_^�[�l_]cl]of[ncih�msmn_g�qcnb�[_l[n_^�

b[n]b_ls�q[n_l�ch�qbc]b�\liqh�nlion�_aam�[n�4,�^_al__�^[sm�q_l_�e_jn�[n� ,)/�}=�`il�1.�^[sm�

il�,-.�^[sm'�[n�qbc]b�ncg_�nb_�_aam�q_l_�jf[]_^�ch�q[n_l�[n�,+}=�il�4}='�l_mj_]ncp_fs'�ohncf�

b[n]b)� Nin[f� ch]o\[ncih�^[sm�`il�nb_�aliojm�q_l_�4+�[h^� ,.4�^[sm�[h^�nb_�b[n]bcha�l[n_m�

q_l_�4+�[h^�40 '�l_mj_]ncp_fs)� Ch�G[^^i]e"m�_rj_lcg_hn'�ch]o\[ncih�ncg_�q[m�_rn_h^_^�\s�

nb_�fiq�n_gj_l[nol_�[h^�nb_�irsa_h�^_fcp_ls�ni�nb_�_aam�pc[�nb_�[_l[n_^�q[n_l)� Ch�nb_�jl_m_hn�

mno^s'� ch]o\[ncih� i`�_s_^�_aam�q[m� _rn_h^_^�omcha� [� fiq� n_gj_l[nol_� [h^�@=� ni�^_fcp_l�

irsa_h)� @_q�_aam�mnil_^�`il�nbl__�il�`cp_�q__em�qcnbion�@=�b[n]b_^�#N[\f_m�R�[h^�RCC$)�

?aam�mnil_^�`il�nbl__�q__em�[n�-,2�^_al__�^[sm�ch�@=�jfom�q[n_l'�@=�jfom�J<M�il�ch�@=�[fih_�

b[^�mcahc`c][hnfs�bcab_l�#J�7�+)++,$�b[n]bcha�j_l]_hn[a_m�nb[h�_aam�mnil_^�ch�q[n_l�il�@=�

jfom�gch_l[f�icf�#N[\f_�R$'�_gjb[mctcha�nb_�h_]_mmcns�i`�ijncg[f�a[m_iom�_r]b[ha_�[n�nbcm�

mn[a_)�Nb_�_aam�mnil_^�`il�`cp_�q__em�[n�,1,�^_al__�^[sm�ch�@=�jfom�J<M�[h^�@=�jfom�q[n_l
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il�_aam�mnil_^�[n�-,2�^_al__�^[sm�ch�@=�jfom�q[n_l�il�@=�[fih_�b[^�mcahc`c][hnfs�bcab_l�#J�

7�+)++0$� b[n]bcha�j_l]_hn[a_m�nb[h�_aam� mnil_^�ch�[hs�inb_l�g_^c[�il�[n� ,3+�^_al__�^[sm�

#N[\f_�RO$)

Nb_�^c``_l_h]_�\_nq__h�_[]b�nlc[f�qcnbch�nbcm�mno^s�q[m�nb_�mn[a_�i`�^_p_fijg_hn�i`�

nb_� _s_^�_aam�qb_h�jon� chni�mnil[a_�[h^�[fmi� nb_� miol]_�`lig�qbc]b� nb_�_s_^�_aam�q_l_�

i\n[ch_^)� L_m_[l]b_lm�ch�nb_�j[mn�b[p_�moaa_mn_^�nb[n�nif_l[h]_�ni�]bcffcha�ch]l_[m_m�qcnb�

jlial_mmcp_�_g\lsihc]�^_p_fijg_hn�#Lio\[o^�@N<G&$�,4306�=[fpc�[h^�G[cmm_'�,4436�>chhsym�

@N�<G&$� ,443$)� >chhsym�@N�<G&� #,443$� mnil_^�31'#RR$�gilof[_�#;jj_h^cr�;'�N[\f_� ,$'�b[f`(�

_jc\ifs�#\f[mnijil_�]fimol_$�#;jj_h^cr�;'�@caol_�.'�Jcj_l�@N�< D$� ,43-$'�[h^�b_[ln\_[n(mn[a_�

_s_^�_aam�i`�][lj�[n�+ '/ �il�-/}=�`il�`cp_�gchon_m�il�ih_�biol)� Nb_�`_lncfct_^�_aam�q_l_�nb_h�

jon� ch� [�-/�}=�q[n_l�\[nb�ni�[mm_mm�nb_�b[n]bcha�l[n_m)� Nb_�l_mofnm�moaa_mn_^�nb[n�[m�_aam�

^_p_fij'�nb_s�[l_�f_mm�m_hmcncp_�ni�]bcffcha)� >chhsym�@N�<G&�#,443$�`_fn�nb[n�nb_m_�`ch^cham�g[s�

\_� l_f[n_^� ni� ]b[ha_m� ch� ]_ff� [h^� ncmmo_� nsj_m'� hog\_l� i`�]_ffm'� _``_]ncp_h_mm� i`� l_j[cl�

g_]b[hcmgm� [h^� _htsg[nc]� l_[]ncihm)� =b[ha_m� ch� nb_� mct_� [h^� mnlo]nol_� i`� nb_� sife�

]igj[lng_hn�[h^�g_g\l[h_�mnlo]nol_m�gcabn�\_�[giha�nb_�e_s�`[]nilm�chpifp_^)

Nb_�[a_�i`�nb_�_s_^�_aam�i\n[ch_^�`il�nb_m_�_rj_lcg_hnm�q[m�[n�nb_�^cm]l_ncih�i`�nb_�

]igj[hs�̀ lig�qbc]b�nb_s�q_l_�i\n[ch_^)� <_][om_�i`�ncg_�[h^�mj[]_�]ihmnl[chnm'�_aam�[n�,/2�

^_al__�^[sm�#N[\f_�RCP$�q_l_�om_^�[fnbioab�nb_s�q_l_�hin�[n�nb_�_s_^�mn[a_�#Ail^ih�@N�<G&$�

,432$)� Nb_m_�_aam�q_l_� ch� nb_� n_h^_l�mn[a_�[h^�q_l_� m_hmcncp_�ni�b[h^fcha'� [fnbioab� nb_�

b[n]bcha�j_l]_hn[a_�i`�nb_m_�_aam�ch]o\[n_^�ih�>[s�+�q[m�bcab)� ;fnbioab�nb_�_aam�mnil_^�

ch�@=�il�@=�jfom�J<M�`il�nbl__�q__em�^c^�b[p_�bcab�b[n]bcha�j_l]_hn[a_'�[`n_l�`cp_�q__em'�

nb_� ihfs�_aam� ni� molpcp_�q_l_� ch�@=� [h^� nb_� b[n]bcha�j_l]_hn[a_�q[m� fiq� #N[\f_�RCP$)
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Nb_m_�l_mofnm�mojjiln�inb_l�`ch^cham�nb[n�_[lfc_l�mn[a_m�i`�_g\lsihc]�^_p_fijg_hn�[l_�gil_�

m_hmcncp_�ni�]bcffcha�nb[h�nb_�f[n_l�mn[a_m)

@il�nb_m_�nlc[fm'�[�fiq�b[n]bcha�j_l]_hn[a_�q[m�i`n_h�[]]igj[hc_^�\s�[h�ch]l_[m_�ch�

[\hilg[fcnc_m)� C`�nb_�_g\lsim�b[p_�^_p_fij_^�[\hilg[ffs'�nb_h�nb_�jli\[\cfcns�cm�ch]l_[m_^�

nb[n�nb_s�qcff�hin�b[n]b�[n�[ff)

)%+� 4ZYNW`^TZY^

Nb_� om_� i`� @=� jfom� q[n_l� [n� ,)+}=� ]iof^� \_h_`cn� nb_� [ko[]ofnol_� ch^omnls� \s�

_rn_h^cha�nb_�m_[mih�i`�_s_^�_aam�\s�`cp_�q__em'�nbom�acpcha�[�fiha_l�ijjilnohcns�ni�g[le_n�

nb_m_�_aam)� Ip_l[ff'�_aam�ch�@=�jfom�q[n_l�l_mofn_^�ch�nb_�bcab_mn�b[n]bcha�j_l]_hn[a_m�qcnb�

bcab� j_l]_hn[a_m� i`�hilg[f� [f_pchm)� @foili][l\ih�]iof^�[fmi�\_� om_^�ch�inb_l� mj_]c_m� i`�

m[fgihc^m'�_mj_]c[ffs�nbim_� nb[n�[l_�hin�l_mjihmcp_�ni�nb_�g[hcjof[ncih�i`�jbinij_lci^�ni�

_rn_h^� mj[qhcha� m_[mihm)� @foili][l\ih� ]iof^�[fmi�\_� om_^�qb_h� mbcjjcha�_s_^�_aam� ni�

[ko[]ofnol_�`[]cfcnc_m'�\_][om_�nb_�irsa_h�nb[n�cm�mifo\f_�ch�@=�]iof^�_hb[h]_�nb_�pc[\cfcns�

i`�_s_^�_aam�nb[n�[llcp_�[n�nb_�^_mnch[ncih)� Q_�b[p_�^_gihmnl[n_^�nb[n�irsa_h[n_^�@=�][h�

\_�om_^�ni�ch]l_[m_�nb_�mnil[a_�ncg_�i`�l[ch\iq�nlion�_s_^�_aam)
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)%,� BLMWP^

N[\f_�>=)� G_[h�b[n]bcha�j_l]_hn[a_m�i`�_aam� ch]o\[n_^�ih�>[s�+� [n�^c``_l_hn� mn[a_m� i`�
^_p_fijg_hn'� [h^�nb_�g_[h�j_l]_hn[a_m�i`�hilg[f�[f_pchm�b[n]b_^�`lig�nb_m_�_aam)

Mn[a_m B[n]bcha�j_l]_hn[a_" J_l]_hn[a_�i`�Hilg[f�;f_pchm%

,/2�^_al__�^[sm�#h8-$ 4,)+Ü 30).Ü
,1,�^_al__�^[sm�#h8-$ 4-).Ü 30)1Ü
,3+�^_al__�^[sm�#h8-$ 40),Ü 4,)2Ü
)((�^_al__�^[sm�#h8-$ 02),àâ .1)4�
-,2�^_al__�^[sm�#h8.$ 3/)4Ü 2/)/Ü

J�p[fo_�!�#M?GX$
?rj_lcg_hn +)+,/0 +)+.,1

#+)+4$ #+)+2$
G_[hm�qcnbch�_[]b�]ifogh�qcnb� m[g_�moj_lm]lcjnm�[l_�hin�mcahc`c][hnfs�^c``_l_hn�#J�7�

+)+0$
"#hi)�i`�b[n]b_^�[f_pchm*hi)�i`�_s_^�_aam$�,++
XU#hi)�i`�b[n]b_^�[f_pchm�(�hi)�i`�̂ _`ilg_^�[f_pchm$*hi)�i`�b[n]b_^�_aamW�,++�
Xmn[h^[l^�_llil�i`�nb_�g_[h
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N[\f_�R)�G_[h�b[n]bcha�j_l]_hn[a_m�i`�_s_^�_aam�mnil_^�[n�^c``_l_hn�mn[a_m�i`�̂ _p_fijg_hn
`il�.�q__em'�[m�[�j_l]_hn[a_�i`�>[s�+�l_mofnm)

Nl_[ng_hnm ','�^_al__�^[sm '.&�^_al__�^[sm -,2�^_al__�^[sm

@=à .&%&"J /+�(LMNO '&,%*"
J=�&�J<MX . + %. J .(%/g"� '&+%,"
@=�&�afo]im_� &%)<! .(K-NOPQ -+%'J '&'%)"�
@=�&�gch_l[f�icf /,%+�0 .(%&�0J /(%(�gV
@=�&�q[n_l '&'%)�" /&%("0J '&,%'"
q[n_l '*%)" &%&" &%&"

J�p[fo_�!�#M?GX$
Mn[a_�R�Nl_[ng_hn &%&&.'

 ,%..!
[)\)]'^)_)`)a� qcnb�m[g_�moj_lm]lcjnm�[l_�hin�mcahc`c][hnfs�^c``_l_hn�#J�7�+)+0$
b[n]bcha�j_l]_hn[a_�8�U#hi)�i`�b[n]b_^�[f_pchm*hi)� i`�_s_^�_aam$*b[n]bcha�l[n_�# $�[n�>[s
&I:&&
"@foili][l\ih�
XJbimjb[n_�\o``_l_^�m[fch_�
Xmn[h^[l^�_llil�i`�nb_�g_[h
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N[\f_�RC)� G_[h�j_l]_hn[a_m�i`�hilg[f�[f_pchm�nb[n�b[n]b_^�`lig�nb_�_aam�mnil_^�`il�.�q__em)

Nl_[ng_hn ,1,� ^_al__�^[sm ,3+�^_al__�^[sm -,2�^_al__�^[sm

@=" 3.).% 22)3 4.)1
@=�&�J<M` 12)/% 10)- 3-)+
@=�&�afo]im_�#+).G$ 02)2�" 10)1 41)1
@=�&�gch_l[f�icf 3/)4% 14), 4,)2
@=�&�q[n_l 4.)/Ü 3-), 4/)+
q[n_l -3)1" ( (

J�p[fo_�!�#M?GX$
Nl_[ng_hn +)+/-0 +).+,0 +)+2,

#,/)4+$ #1)++$ #.)-+$
G_[hm�qcnbch�_[]b�]ifogh�qcnb�m[g_�moj_lm]lcjnm�[l_�hin�mcahc`c][hnfs�^c``_l_hn�#J�7�+)+0$�

j_l]_hn[a_�i`�hilg[f� [f_pchm� 8� U#hi)� i`�b[n]b_^� [f_pchm� (� hi)� i`�^_`ilg_^� [f_pchm$*hi)� i`�
b[n]b_^�_aamW�,++�
"@foili][l\ih�
XJbimjb[n_�\o``_l_^�m[fch_�
Xmn[h^[l^�_llil�i`�nb_�g_[h
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N[\f_�RCC)� G_[h�b[n]bcha�j_l]_hn[a_m�i`�_s_^�_aam�mnil_^�[n�^c``_l_hn�mn[a_m�i`�̂ _p_fijg_hn
`il�0�q__em'�[m�[�j_l]_hn[a_�i`�>[s�+�l_mofnm)

Nl_[ng_hn ,1,�^_al__�^[sm ,3+�^_al__�^[sm -,2�^_al__�^[sm

J=" +)+Ñ -+)-Ñ 0+)-%
@=�&�J<MX 10)/% -)+Ñ ,0)+Ñ
@=�&�afo]im_ +)+Ñ +)+Ñ -),\Ñ
@=�&�gch_l[f�icf +)+Ñ ,,)4Ñ +)+Ñ
@=�&�q[n_l 2.),% ,+)2Ñ 1-)4%
q[n_l +)+Ñ +)+Ñ +)+Ñ

J�p[fo_�!�#M?GX$
Mn[a_�R�Nl_[ng_hn +)++,.

#,0),,$
G_[hm�m[g_�moj_lm]lcjnm�[l_�hin�mcahc`c][hnfs�^c``_l_hn�#J�7�+)+0$�

b[n]bcha�j_l]_hn[a_m�8� U#hi)�i`�b[n]b_^�[f_pchm*hi)� i`�_s_^�_aam$*b[n]bcha�l[n_� "�#�[n�>[s
&I'&&
à@foili][l\ih�
XJbimjb[n_�\o``_l_^�m[fch_�
Xmn[h^[l^�_llil�i`�nb_�g_[h
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N[\f_�Rg )� G_[h�j_l]_hn[a_m�i`�hilg[f�[f_pchm� nb[n�b[n]b_^�`lig�nb_�_aam�mnil_^�`il�`|p_�
q__em)

Nl_[ng_hn ,1,�^_al__�^[sm ,3+�^_al__�^[sm -,2�^_al__�^[sm

@=à Y 2,), 4.)0Ü
@=�&�J<M: /,)2%% 20)+ 4,)4Ü
@=�&�afo]im_ ( ( 1+)+á
@=�&�gch_l[f�icf ( .3)+ (

@=�&�q[n_l 04),Ü .2)0 4+)0Ü
q[n_l ( ( (

J�p[fo_�!�#M?GX$
Nl_[ng_hn +)+-3/ +)3.3- +)+-+2

#+)1+$ #/4)1+$ #1)1+$
G_[hm�qcnbch�_[]b�]ifogh�qcnb�m[g_�moj_lm]lcjnm�[l_�hin�mcahc`c][hnfs�^c``_l_hn�#J�7�+)+0$�

j_l]_hn[a_�i`�hilg[f�[f_pchm�8�U#hi)�i`�b[n]b_^�[f_pchm(hi)i`�̂ _`ilg_^�[f_pchm$*hi)�i`�b[n]b_^�
_aamW�,++�
à@foili][l\ih�
XJbimjb[n_�\o``_l_^�m[fch_�
Xmn[h^[l^�_llil�i`�nb_�g_[h
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N[\f_�RNP)� G_[h�b[n]bcha�j_l]_hn[a_m�i`�_aam�mnil_^�[n� ,/2�^_al__�^[sm�`il�nbl__�il�`cp_�
q__em'�[m�[�j_l]_hn[a_�i`�>[s�+�l_mofnm'�[h^�nb_�g_[h�j_l]_hn[a_m�i`�hilg[f�[f_pchm�`lig�nb_�
b[n]b_^�_aam)

Nl_[ng_hn B[n]b"
.�q__em

Hilg[@ B[n]b"
0�q__em

Hilg[fX
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J�p[fo_�!�#M?GÅ$
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%Ä%â�G_[hm�qcnbch�_[]b�]ifogh�qcnb�m[g_�moj_lm]lcjnm�[l_�hin�mcahc`c][hnfs�^c``_l_hn�#J�7�+)+0$
"#U#hi)�i`�b[n]b_^�[f_pchm*hi)�i`�_aam$*b[n]bcha�l[n_�# $�[n�>[s�+W,++
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XJbimjb[n_�\o``_l_^�m[fch_
Xmn[h^[l^�_llil�i`�nb_�g_[h
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CP)� @CH;F�=IH=FOMCIHM

Nb_�joljim_�i`�nbcm�mno^s�q[m�ni�^_pcm_�[�g_nbi^�ni�cgjlip_�nb_�pc[\cfcns�i`�l[ch\iq�

nlion� _aam� ^olcha� mnil[a_� omcha� `foili][l\ih� #@=$� [m� [h� irsa_h� ][llc_l)� Nbcm� qiof^� \_�

\_h_`c]c[f�`il�nb_�`iffiqcha�l_[mihm5� ,$�ni�g[chn[ch�nb_�^_mcl[\f_�a_h_nc]�g[n_lc[f�i`�p[fo[\f_�

ip[�il�_g\lsim'�-$�ni�cgjlip_�nb_�pc[\cfcns�i`�_aam�mbcjj_^�ip_l�fiha�^cmn[h]_m�il�c`�oh`ilm__h�

jli\f_gm� i]]ol� ^olcha� nl[hmjiln'� [h^� .$� ni� l_^o]_� nb_� _``_]nm� i`� m_[mih[fcns� ih� b[n]b_ls�

jli^o]ncih)� Nb_l_�b[p_�hin�\__h�g[hs�mo]]_mm`of�[nn_gjnm�ni�[]bc_p_�nb_m_�ai[fm)

Oh`_lncfct_^� _aam� [l_� hin� i`n_h� mbcjj_^� \on� mbcjjcha� nb_g� qiof^� jlipc^_� nb_�

ijjilnohcns�ni�\os�_aam�[h^�`_lncfct_�qcnb�fi][f�m_g_h)� @olnb_lgil_'�c` �̀ _g[f_�`cmb�mj[qh�nii�

g[hs�_aam�`il�nb_�[giohn�i`�m_g_h�[p[cf[\f_'�nb_�_r]_mm�_aam�]iof^�\_�mnil_^�[h^�`_lncfct_^�

f[n_l)�@ch[ffs'�ch�il^_l�ni�g[e_�m_f_]ncp_�]limm_m�qb_h�nb_�`_g[f_�gcabn�mj[qh�\_`il_�nb_�g[f_'�

b_l�_aam�]iof^�\_�mnil_^�ohncf�nb_�m_g_h�cm�[p[cf[\f_)

?aam� nb[n� b[p_� \__h� `_lncfct_^� `il� f_mm� nb[h� `ilns(_cabn� biolm� [l_� f_mm� m_hmcncp_� ni�

b[h^fcha�nb[h�_aam�[n�f[n_l�mn[a_m'�oj�ni�nb_�_s_^�mn[a_�#Ail^ih�@N�<G&$� ,432$)� Cgjlipcha�nb_�

pc[\cfcns�i`�nl[hmjiln_^�_aam�nb[n�b[p_�domn�\__h�`_lncfct_^�qiof^�[ffiq�_aam�ni�\_�mbcjj_^�[n�

[h�_[lfc_l�mn[a_'�l_^o]cha�jl_mmol_�ih�nb_�m_ff_lâm�ch]o\[nil�mj[]_)

?s_^� _aam� [l_� [n� nb_�gimn�]iggih� mn[a_� i`�^_p_fijg_hn� ni� \_� mif^� [h^� mbcjj_^)�

Cgjlipcha� nb_� pc[\cfcns� i`� mnil_^� _aam� [n� nbcm� mn[a_� qiof^� ]_ln[chfs� \_� i`� \_h_`cn� ni� nb_�

[ko[]ofnol_�ch^omnls)

Nb_�g[ch�i\d_]ncp_m�i`�nbcm�mno^s�q_l_5� ,$�ni�p_lc`s�[�g_nbi^�ni�^_n_]n�nb_�pc[\cfcns�i`�

oh`_lncfct_^�_aam�i`�l[ch\iq�nlion�\[m_^�ih�q[n_l(b[l^_hcha'�-$�ni�m_f_]n�[�mnil[a_�g_^cog�nb[n�

qiof^�g[chn[ch�nb_�pc[\cfcns�i`�oh`_lncfct_^�_aam�qcnbion�ch^o]cha�q[n_l(b[l^_hcha'�.$�ni�m_f_]n
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[�g_^cog'�qcnb�il�qcnbion�`foili][l\ih�[m�[h�irsa_h�][llc_l'�[h^�[�n_gj_l[nol_'�nb[n�qiof^�

_hb[h]_�nb_�pc[\cfcns�i`�oh`_lncfct_^�_aam�il�`_lncfct_^�q[n_l(b[l^_h_^�il�hih(q[n_l(b[l^_h_^�

_aam�^olcha�mnil[a_'�/$�ni�ch]l_[m_�nb_�pc[\cfcns�i`�_s_^�l[ch\iq�nlion�_aam�omcha�`foili][l\ih�

[m�[h�irsa_h�][llc_l�^olcha�mnil[a_)

;�mcgjf_�g_nbi^�i`�_aa�pc[\cfcns�[mm_mmg_hn�cm�l_kocl_^�\_][om_�`_lncfcns�nlc[fm�[l_�ncg_(�

]ihmogcha�[h^�_rj_hmcp_'�[h^�ch]o\[nil�mj[]_�cm�omo[ffs�fcgcn_^)� B[lp_s�[h^�;mbqii^(Mgcnb�

#,43-$�^_p_fij_^�[�g_nbi^�ni�_mncg[n_�nb_� pc[\cfcns�i`�oh`_lncfct_^�_aam�omcha�[h�[mm_mmg_hn�

i`�q[n_l(b[l^_hcha)� Nb_�`clmn�i\d_]ncp_�q[m�ni�p_lc`s�nb[n�q[n_l(b[l^_hcha�][h�\_�^_n_]n_^�

l_fc[\fs)� Q_�q_l_�[\f_�ni�^cmnchaocmb�q[n_l(b[l^_h_^�_aam�ch�q[n_l�`lig�hih(q[n_l(b[l^_h_^�

_aam�ch�ip[lc[h�`foc^�#J�7�+)++,$�#N[\f_�CP$)

Nb_�q[n_l(b[l^_hcha�[mm_mmg_hn�i`�pc[\cfcns�cm�[�om_`of� niif�ni�^_n_]n�mnil[a_�^[g[a_�

[m�[�jl_fcgch[ls�n_mn�i`�g_^c[�`il�_aa�jl_m_lp[ncih)� Biq_p_l'� pc[\cfcns�^_n_lgch_^�ihfs�\s�

q[n_l(b[l^_hcha� [mm_mmg_hn� mbiof^� \_� om_^� ][onciomfs)� Q[n_l(b[l^_hcha� ][h� \_� om_^� ch�

jl_fcgch[ls�nlc[fm�\_][om_�cn�n[e_m�f_mm�ncg_�[h^�`[]cfcns�mj[]_�nb[h�`_lncfcns�nlc[fm�ni�[mm_mm�_aam�

`il�pc[\cfcns�[`n_l�mnil[a_)� Nb_�gimn�jligcmcha�nl_[ng_hnm�][h�nb_h�\_�om_^�ch�[�`_lncfcns�nlc[f�

ni� ]ih`clg� `_lncfct[\cfcns)� Biq_p_l'� `_lncfcns� nlc[fm� g[s� hin� [fq[sm� jlipc^_� [h� []]ol[n_�

g_[mol_g_hn�i`�_aa�pc[\cfcns6� `il�_r[gjf_'�c`�m_g_h�ko[fcns�cm�jiil�nb_h�nb_�l_mofncha�`_lncfcns�

l[n_m�qcff� \_� fiq)� Q_�q_l_� oh[\f_� ni�^l[q�]ih]fomcihm� `lig�[�]igj[lcmih�i`�pc[\cfcns�\s�

q[n_l(b[l^_hcha�[mm_mmg_hn� ni�`_lncfcns�\_][om_�i`�nb_�jiil�ko[fcns�i`�nb_�oh`_lncfct_^�_aam�

ojih�[llcp[f�#N[\f_�RO$)� Nb_�l_f[ncihmbcj�\_nq__h�_aa�pc[\cfcns�\[m_^�ih�q[n_l(b[l^_hcha�[h^�

_aa�`_lncfcns�l_kocl_m�`olnb_l�chp_mnca[ncih)

Ip[lc[h� `foc^� cm�hin� [p[cf[\f_� ch� mo``c]c_hn�ko[hncnc_m� `il�mnil[a_'� [h^�\_][om_�_aam
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^_bs^l[n_�c`�hin�]ip_l_^�qcnb�`foc^'�[ �mocn[\f_�mnil[a_*`_lncfct[ncih�g_^cog�cm�l_kocl_^)� Nb_�

`iffiqcha�g_^c[� q_l_�]igj[l_^5� >(0.-'� Mnimmâm� mifoncih'� ip[lc[h� `foc^� [h^�@cmb�Lcha_l�

mifoncih)

Nb_�oh`_lncfct_^�_aam�nb[n�q_l_�`_lncfct_^�ch�Mnimmâm�mifoncih�b[^�mcahc`c][hnfs�bcab_l�

#J�7�+)+,$� `_lncfcns�nb[h�_aam� `_lncfct_^� ch� nb_�inb_l�g_^c[�#N[\f_�P$)� ;fmi'�_aam� mnil_^� ch�

Mnimmâm� mifoncih� `il�4+�gchon_m� b[^� fiq� q[n_l(b[l^_hcha� j_l]_hn[a_m)� Nb_� c^_[f� mnil[a_�

g_^cog�`il�_aam�mbiof^�hin�q[n_l(b[l^_h� nb_�_aam'� mi�nb[n�[`n_l�mnil[a_� nb_�mj_lg�][h� mncff�

j_h_nl[n_�[h^�`_lncfct_�nb_�_aam)� <_][om_�Mnimmâm�mifoncih�g_n�nb_m_�l_kocl_g_hnm�`il�[�mnil[a_�

g_^cog'�cn�q[m�m_f_]n_^�[m�[�mnil[a_�g_^cog�`il�`olnb_l�nlc[fm)

Oh`_lncfct_^�_aam�q_l_�mnil_^�[n�ih_�i`�nbl__�n_gj_l[nol_m�ch� @='�@=�jfom�gch_l[f�icf'�

@=�jfom�Mnimmâm� mifoncih� #qcnb�+'�+)1'� ,)-� il�-)+�a�jfolihc]�@(13�il�qcnb� ,)+�a� f_]cnbch� [h^�

[hnc`i[g�=�il� ,)+�a�jfolihc]�@(13� [h^�[hnc`i[g�=$'� Mnimmâm� mifoncih'�gch_l[f� icf� il�q[n_l)�

Qb_h�m[gjfcha�q[m�^ih_�[`n_l�`iol�q__em�i`�mnil[a_'�nb_�_aam�nb[n�q_l_�mnil_^�[n�,)+}�=�ch�@=�

jfom�Mnimmâm�mifoncih�qcnb�+)1�a�i`�jfolihc]�@(13�b[^�mcahc`c][hnfs�bcab_l�#J�7�+)+++,$�q[n_l(�

b[l^_hcha�j_l]_hn[a_m�nb[h�_aam�ch�[ff�nb_�inb_l�nl_[ng_hnm�#N[\f_�PO$)�?aam�nb[n�q_l_�mnil_^�

ch�@=�jfom�Mnimmâm�mifoncih�[n� ,)+}=�il�.)+}=�[fmi�molpcp_^�[`n_l�/�q__em�#N[\f_�PCC$)� Nb_�

l_[mihm�nb[n�oh`_lncfct_^�_aam�b[^�bcab_l�q[n_l(b[l^_hcha�j_l]_hn[a_m�qb_h�mnil_^�ch�@=�jfom�

Mnimmâm� mifoncih� q_l_� nb[n� nb_�@=� ]ihnlc\on_^� nb_� irsa_h� h__^_^� \s� nb_� _aam� [h^�Mnimmâm�

mifoncih�mojjfc_^�nb_�[jjlijlc[n_�_hpcligh_hn�`il�mnil[a_�[h^�`_lncfct[ncih)� Oh`_lncfct_^�_aam�

mnil_^�[n�(.).}=�^c^�hin�molpcp_)� Nbcm�q[m�jli\[\fs�^o_�ni�chnl[]_ffof[l�`l__tcha�qbc]b�][om_^�

^[g[a_�ni�nb_�_aa�#B[lp_s�[h^�;mbqii^(Mgcnb'� ,43-$)� @foili][l\ih�[h^�Mnimmâm�mifoncih�

qcnbion�jfolihc]�@(13�[jj_[lm�ni�\_�[�mocn[\f_�g_^cog�`il�mnil[a_�i`�oh`_lncfct_^�_aam�`il�`iol
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q__em�[n�_cnb_l�,)+}=�il�.)+}=�[h^�^i_m�hin�l_kocl_�ygofmc`c][ncih)

@_lncfct_^'�hih(q[n_l(b[l^_h_^�[h^�̀ _lncfct_^'�q[n_l(b[l^_h_^�_aam�q_l_�mnil_^�[n�,)+�}=�

il�(.).}=�ch�@='�@=�jfom�gch_l[f�icf'�@=�jfom�Mnimmâm�mifoncih�#qcnb� ,)-�a�jfolihc]�@(13�il�

qcnb� ,)+� a�jfolihc]� @(13� [h^�[hnc`i[g� ='� il�qcnb� ,)+� a� f_]cnbch� [h^� [hnc`i[g� =$'� Mnimmâm�

mifoncih'� gch_l[f� icf� il�q[n_l)� Nb_�jl_m_h]_�i`�[h�_g\lsi�q[m�hin�[jj[l_hn� ch�[hs�i`�nb_�

`_lncfct_^�q[n_l(b[l^_h_^�il�`_lncfct_^�hih(q[n_l(b[l^_h_^�_aam�mnil_^�[n�_cnb_l�n_gj_l[nol_�

[`n_l� nb_s� q_l_� n[e_h� ion� i`� mnil[a_� [h^� ch]o\[n_^� `il� nq_fp_� ^[sm)� Nb_� _[lfs� mn[a_� i`�

_g\lsihc]�^_p_fijg_hn�qb_h�nb_s�q_l_�mnil_^�jli\[\fs�ch]l_[m_^�nb_�m_hmcncpcns�i`�nb_�_aam�

ni�^[g[a_�^olcha�mnil[a_)

Nb_l_�q[m�mo]]_mm�ch�g[chn[chcha�nb_�pc[\cfcns�i`�oh`_lncfct_^�_aam�`il�`iol�q__em)� C`�

`onol_� `_lncfcns� l_mofnm� omcha� nb_m_� g_^c[� ch^c][n_� [� mcgcf[l� ^ol[ncih� i`� pc[\cfcns'� nb_h� nb_�

l_jli^o]ncp_�m_[mih�i`�l[ch\iq�nlion�][h�\_�_rn_h^_^'�\on�nbcm�h__^m�ni�\_�]ih`clg_^�\s�̀ olnb_l�

l_m_[l]b)� Nbcm�n_]bhifias�][h�acp_�jli^o]_lm�[�qc^_l�ncg_�`l[g_�ch�qbc]b�ni�`_lncfct_�_aam'�[m�

q_ff�[m�`[]cfcn[ncha�nb_�nl[hmjiln�i`�_aam)� Nb_�om_�i`�̀ foili][l\ihm�]iof^�b_fj�[]bc_p_�nb_�ai[f�

i`�̂ _f[scha�nb_�ncg_�i`�`_lncfct[ncih�#[h^� b[n]bcha$�\s�^_fcp_lcha�irsa_h�ni�oh`_lncfct_^�_aam�

nb[n�[l_�e_jn�[n�fiq�n_gj_l[nol_m'�nbom�g[chn[chcha�nb_cl�pc[\cfcns)

Ch�=b[jn_l�.'�nb_�i\d_]ncp_�i`�nb_�nlc[fm� q[m�ni�ch]l_[m_�nb_�pc[\cfcns�^olcha�mnil[a_�i`�

_s_^�_aam�`il�nl[hmjiln�il�inb_l�om_m)� Ch�il^_l�ni�[]]igjfcmb�nbcm�ai[f'�m_p_l[f�nsj_m�i`�g_^c[�

[h^�m_p_l[f� mn[a_m�i`�^_p_fijg_hn�i`�_s_^�_aam�q_l_�_p[fo[n_^�`il�_aa�mnil[a_)�Nb_�g_^c[�

om_^�q_l_5�@='�@=�jfom�J<M'�@=�jfom�+).�G�afo]im_'�@=�jfom�gch_l[f�icf'�@=�jfom�q[n_l�[h^�

q[n_l�[fih_)� Nb_�mn[a_m�i`�̂ _p_fijg_hn�q_l_� ,/2'� ,1,'� ,3+'�-++�[h^�-,2�^_al__�^[sm)� ;n�

nbl__�[h^�`cp_�q__em�i`�mnil[a_'�_aam�q_l_�_p[fo[n_^�`il�j_l]_hn[a_�b[n]b_^�[h^�j_l]_hn[a_
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i`�hilg[f�[f_pchm)

Nb_�_aam�nb[n�q_l_�nb_�gimn�m_hmcncp_�ni�mnil[a_�q_l_�nbim_�mnil_^�[n�,/2�^_al__�^[sm)�

;]]il^cha�ni�;jj_h^cr�; '�N[\f_�,'�_aam�[n�nbcm�mn[a_�[l_�]f[mmc`c_^�[m�nb_�n_h^_l�mn[a_'�qbc]b�

i]]olm�\_`il_�nb_�_s_^�mn[a_)� Nb_s�q_l_�gil_�m_hmcncp_�ni�b[h^fcha�[h^�mnil[a_�nb[h�nb_�_s_^�

_aam�mnil_^�[n� f[n_l�mn[a_m�i`�^_p_fijg_hn)�Nbcm�]ih`clgm�nb_�`ch^cham� i`�g[hs�l_m_[l]b_lm�

#Lio\io^�@N�<G&$� ,4306�<_[]b[g�[h^�Goll[s'� ,4326�=fio^�@N�<G&$� ,4336�M[m[ec�@N�<G&$� ,4336�

=[fpc�[h^�G[cmm_'� ,4336�>chhsym�@N�<G&$� ,443$�qbi�`ioh^�nb[n�_aam�mnil_^�[n�[�f[n_l�mn[a_�i`�

^_p_fijg_hn�q_l_�gil_�l_mcfc_hn�nb[h�nbim_�mnil_^�[n�[h�_[lfc_l�mn[a_)� ?r]_jn� `il� _aam�

mnil_^�[n�,/2�^_al__�^[sm'�[`n_l�nbl__�q__em�i`�mnil[a_'�nb_l_�q_l_�hi�f[la_�^c``_l_h]_m�ch�nb_�

b[n]b[\cfcns�i`�_s_^�_aam�mnil_^�ch�[hs�i`�nb_�@=�g_^c[�#N[\f_�R$)� @il�nb[n�l_[mih'�nb_�l_mofnm�

[`n_l�`cp_�q__em�i`�mnil[a_�qcff�\_�^cm]omm_^�jlcg[lcfs'�mch]_�^c``_l_h]_m�ch�l_mofnm�i`�mnil[a_�

ch�g_^c[�q_l_�go]b�gil_�[jj[l_hn�[n�nb[n� ncg_� #N[\f_�RCC�[h^�RCCC$)� Qcnb� l_mj_]n�ni�nb_�

ijncg[f�g_^cog�`il�mnil[a_'�_s_^�_aam�mnil_^�ch�@=�[h^�q[n_l�gimn�]ihmcmn_hnfs�l_mofn_^�ch�

nb_�bcab_mn�j_l]_hn[a_�i`�b[n]b�[h^�nb_�fiq_mn�j_l]_hn[a_�i`�[\hilg[f�[f_pchm)�Nbcm�nl_[ng_hn�

^_fcp_l_^�nb_�irsa_h�nb[n�q[m�h__^_^�[n�nbcm�mn[a_�i`�̂ _p_fijg_hn)� Q[n_l�jlipc^_^�nb_�hilg[f�

_hpclihg_hn�`il�nb_m_�_aam)� Ch�]ihnl[mn�l_mofnm�qcnb� _aam�mnil_^�ch�@='�[l_�nb_�[^p_lm_�_``_]nm�

ih�nb_�_aam�mnil_^�ch�q[n_l�qcnbion�@=)� ;`n_l�nbl__�q__em�i`�mnil[a_�p_ls�`_q�_aam�b[n]b_^'�

^_gihmnl[ncha�nb_�\_h_`cn�i`�nb_�[^^cncih�i`�@=�ni�^_fcp_l�irsa_h�ni�^_p_fijcha�_aam)�;fnbioab�

nb_�mnil[a_�n_gj_l[nol_�i`�,)+�}=�mbiof^�l_^o]_�nb_�l[n_�i`�_g\lsihc]�^_p_fijg_hn'�nb_�_g\lsi�

]ihncho_m� ni�^_p_fij�[n�[� mfiq_l�l[n_� l_koclcha�irsa_h�[n�[�l_^o]_^�f_p_f)� Ch� nb_�mno^s�\s�

G[^^i]e� #,42/$'� qb_l_� _aam� q_l_� mnil_^� ch� q[n_l� [n� [� l_^o]_^� n_gj_l[nol_'� irsa_h�q[m�

mojjfc_^�\s�l_]cl]of[n_^�q[n_l�qbc]b�b[^�\__h�l_irsa_h[n_^)� ;h�[^^_^�\_h_`cn�i`�@=�qiof^
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\_�nb_�jimmc\cfcns�ni�]b[la_�mg[ff�ko[hncnc_m�i`�@=�qcnb�irsa_h�ni�\_�ch]fo^_^�ch�nb_�mbcjjcha�

]ihn[ch_l�i`�_aam�`il�nl[hmjiln)� L_]cl]of[ncih�i`�[_l[n_^�q[n_l�cm�hin�jimmc\f_�`il�nl[hmjiln_^�

_aam)

Nb_�om_�i`�@=�]iof^�[mmcmn�nb_�[ko[]ofnol_�ch^omnls�\s�ch]l_[mcha�nb_�pc[\cfcns�i`�_s_^�

_aam�_mj_]c[ffs�qb_h�mbcjjcha�ni�l_gin_�[l_[m�qb_l_�nl[hmjiln[ncih�ncg_�g[s�\_�_rn_h^_^)

Ch�]ih]fomcih'�nb_m_�mno^c_m5

,$� b[p_�p_lc`c_^�nb[n�q[n_l(b[l^_hcha�][h�\_�^_n_]n_^�l_fc[\fs�[h^�][h�\_�om_^�ni�

^_n_lgch_� c`�_aam� [l_�^[g[a_^)� Biq_p_l'� cn�l_g[chm� ni� \_� ^_n_lgch_^�biq�

l_fc[\f_�q[n_l(b[l^_hcha�cm�[m�[�n_mn�`il�`_lncfct[\cfcns)

-$� b[p_�m_f_]n_^�[�mnil[a_�g_^cog�nb[n�qiof^�g[chn[ch�nb_�pc[\cfcns�i`�oh`_lncfct_^�

_aam�qcnbion�ch^o]cha�q[n_l(b[l^_hcha)� Nb_�mifoncih�ch�qbc]b�_aam�b[^�[�fiq�

q[n_l(b[l^_hcha�j_l]_hn[a_�[h^�[�bcab�`_lncfcns�j_l]_hn[a_�q[m�Mnimmâm�mifoncih)

.$� b[p_�^_gihmnl[n_^�nb[n�\s�omcha�@=�jfom�Mnimmâm�mifoncih�[h^�mnilcha�nb_�_aam�

[n�[�fiq� n_gj_l[nol_'�nb_�pc[\cfcns�i`�oh`_lncfct_^�_aam�][h�\_�g[chn[ch_^�`il�

`iol�q__em)� Cn� ^i_m� hin� [jj_[l�jimmc\f_� ni�g[chn[ch� nb_� pc[\cfcns�i`�h_qfs�

`_lncfct_^�_aam�^olcha�mnil[a_�[n�[�fiq�n_gj_l[nol_)

/$� b[p_� ^_gihmnl[n_^�nb[n� nb_� pc[\cfcns�i`�_s_^�_aam�][h� \_�g[chn[ch_^�^olcha�

mnil[a_�\s�jlipc^cha�irsa_h�ni�nb_�_aam�omcha�@=�jfom�q[n_l�[h^�mnilcha�nb_�

_aam�[n�[�fiq�n_gj_l[nol_)
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;hnbihs'�J)'�Fiq_'�E)=)'�Jiq_l'�D)<)�[h^�>[p_s'�G�L)� ,442)�Msh_lacmnc]�_hb[h]_g_hn�i`�nb_�
jimn(nb[q� aliqnb� i`� ]lsijl_m_lp_^� lc]_� ]_ffm� \s� irsa_h[n_^� j_l`foili][l\ih� [h^�
jfolihc]�@(13)� =lsi\cifias6�.05�-+,(-+3)

;p_lâs[hip['� I)P)'� >o\lipch'� P)H)'� Mgclhip'� <)J)� [h^� S[afip['� F)A)� ,43.)� ?``_]n� i`�
m[fchcns�ih� mi^cog�_r]b[ha_� ch�]ibi� m[fgih'�5I>JLCSI>COM�FDMON>C� #M[fgihc^[_$'�
^olcha�_[lfs�ihnia_hs)�D�C]bnbsif6�-.5� ,+-(,,+)

<[\c[e'� C)'� Afiaiqmec'� G)D)'� Fo]tshmec'� D)'� Eo]b[l]tse'� >)� [h^� Fo]tshmec'� G)� ,440)�
=lsijl_m_lp[ncih�i`�nb_�gcfn�i`�hilnb_lh�jce_)�D�@cmb�<cif6�/15�3,4(3-3)

<[ct'�G))� ,423)�@_]oh^cns�i`�l_[l_^�l[ch\iq�nlion�6<GHJ�B<DL?I@LD&�?]ifiac[6�.5� 02(1/)

<[ff[l^'�Q)� ,42.)� Hilg[f�_g\lsihc]�mn[a_m�`il�m[fgihc^�`cmb_m'�\[m_^�ih�6<GHJ�B<DL?I@LD�
#Lc]b[l^mih$�[h^�6<GP@GDIOM�AJINDI<GDM�#Gcn]b_ff$)� D�?rj�Tiif6� ,3/5�2(-1)

<[l^[]b'� D)?)'%�Lsnb_l'� D)B)� [h^�G]F[g_s'� Q)I)� ,42-)� ;ko[]ofnol_5� Nb_� @[lgcha� [h^�
Bom\[h^ls�i`�@l_mbq[n_l�[h^�G[lch_�Ila[hcmgm�#jj)� ,(-3$)� Qcf_s(Chn_lm]c_h]_'�H_q�
Sile'�OM;)

<[lh[\_'�A)� ,44/)� J[ln�CP)�=b[jn_l�.)�@cmb�L_jli^o]ncih)�Ch�A)�<[g[\y�#y^)$)�;ko[]ofnol_6�
<cifias�[h^�?]ifias� i`�=ofnol_^� Mj_]c_m� #jj)� -2,(-43$)� ?ffcm�Bilqii^'� Nilihni'�
=[h[^[)

<[lnih'�<);)� ,441)� =b[jn_l�-'�A_h_l[f�<cifias�i`�M[fgihc^m)�Ch5�Q)�J_hh_ff�[h^�<);)�<[lnih�
#_^m)$�Jlch]cjf_m� i`�M[fgihc^�=ofnol_)� >_p_fijg_hn� ch�;ko[]ofnol_� [h^�@cmb_lc_m�
M]c_h]_�#jj)�-4(40$)�Pifog_�-4'�?fm_pc_l'�;gmn_l^[g'�H_nb_lf[h^m)

<[sh_m'� M)G)'� M]inn'� ;)J)� [h^� >[qmih'� ;)J)� ,43,)� L[ch\iq� nlion'� 6<GHJ� B<DL?I@LD�
Lc]b[l^mih'�mj_lg[niti[5�_``_]nm�i`�][ncihm�[h^�jB�ih�gincfcns)�D�@cmb�<cif6� ,45�-04(�
-12)

<[sh_m� M)G)� [h^�M]inn'� ;)J)� ,432)� =lsijl_m_lp[ncih� i`�l[ch\iq� nlion� mj_lg[niti[5� nb_�
ch`fo_h]_�i`�mj_lg�ko[fcns'�_aa�ko[fcns�[h^�_rn_h^_l�]igjimcncih�ih�jimn(nb[q�`_lncfcns)�
;ko[]ofnol_6�115�0.(12)

<_[]b[g'� N)>)� [h^� Goll[s'� =)<)� ,432)� ?``_]nm� i`� nl[hm`_llcha� jche� "5I>JLCSI>COM�
BJL=OM>C<#�[h^�]bog�"5I>JLCSI>COM�F@N<#�m[fgih�_g\lsim�[n�̂ c``_l_hn�̂ _p_fijg_hn[f�
mn[a_m�ni�[�fiq�ch]o\[ncih�n_gj_l[nol_)� =[h�D�Tiif6�105�42(,+0)

<cff[l^'� L)� ,422)� Oncfcm[ncih� ^oh� msmnzg_� Nlcm(afs]i]iff_� jiol� n[gjihh_l� f_� ^cfo_ol�
^"chm_gch[ncih�^_�nlocn_)� <off�`l�Jcm]c]6�-1/5� ,+-(,,-)
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<cff[l^'� L)� ,44+)� =b[jn_l� ,)� =ofnol_� i`� m[fgihc^m� ch� `l_mb� q[n_l)� Ch5� A)� <[g[\y� #y^)$)�
;ko[]ofnol_5�Pifog_�-)� #jj)�00+(04-$)�?ffcm�Bilqii^'�Nilihni'�=[h[^[)

<cff[l^'� L)� ,44-)� L_jli^o]ncih� ch� l[ch\iq� nlion5� m_r� ^c``_l_hnc[ncih'� ^sh[gc]m� i`�
a[g_nia_h_mcm'�\cifias�[h^�jl_m_lp[ncih�i`�a[g_n_m)� ;ko[]ofnol_6� ,++5�-1.(-43)

<l_nih'�<� '� D[f[\_ln'�<)� [h^�L_ch[o^'�J)� ,421)� Jolc`c][ncih�i`�aih[^inlijch� `lig�l[ch\iq�
nlion� U6<GHJ� B<DL?I@LD� Lc]b[l^mih$� jcnocn[ls� af[h^m)� ;hh� <cif� ;hcg'� <ci]bcg'�
<cijbsm6� ,15�-0(.1)

<lig[a_'� H)L)� ,440)� =b[jn_l� ,5� <lii^mni]e� G[h[a_g_hn� [h^� M__^� Ko[fcns(A_h_l[f�
=ihmc^_l[ncihm)� Ch5�<lig[a_'�H)L)�[h^�Li\_lnm'�L)D)�#_^m)$'�<lii^mni]e�G[h[a_g_hn�
[h^�?aa�[h^�F[lp[f�Ko[fcns� #jj)�,(-/$)�<f[]eq_ff�M]c_h]_�Fn^'�G[mm[]bom_nnm'�OM;)

<lig[a_'�H L '�L[h^[ff'�=�@)'�Jiln_l'�G)D)L)�[h^�>[pc_m'�<)� ,440)� Biq�^i�jbinij_lci^'�nb_�
jch_[f� af[h^'� g_f[nihch'� [h^� ]cl][hho[f� lbsnbgm� chn_l[]n� ni� ]i(il^ch[n_� m_[mih[f�
l_jli^o]ncih�ch�m[fgihc^�`cmb:� Jli�0%�Chn�Msgj�L_jli^�Jbsmcif�@cmb)�Ch�@)�Ai_nt�[h^�
J)�Nbig[m�#?^m)$'�ch�@cmb�Msgj�#j)� ,1/$)� ;omnch'�N_r[m)

<liqh'�?)?)� ,422)� Qilf^�@cmb�@[lgcha5� =ofncp[ncih� [h^�?]ihigc]m� #jj� ,(.$)� Nb_�;pc�
Jo\fcmbcha�=igj[hs'�Ch])'�Q_mnjiln'�=ihh_]nc]on'�OM;)

<iof_e\[]b_'�B)'�Lim_h\_la'�;)D)'�>_pcff_lm'�=)B)�[h^�Difs'�=)� ,414)� =ill_f[ncih�_hnl_�f[�
]ihmigg[ncih� ^âirsazh_� _n� fâ[]ncpcny� ^_� f[� F>B� _n� ^_� f[� afo]im_(1(jbimjb[n_�
^ybs^liayh[m_�[o�]iolm� ^_m� jl_gc_lm� mn[a_m�^o�^yp_fijj_g_hn�^_� fâi_o`�^_�Nlocn_�
U6<GHJ�DLD?@OM�Ac\\�$)�=�L�;][^�M]c�J[lcm6�-135�-230(-233)

=[fpc'�M)F)�[h^�G[cmm_'�A)� ,443)� =lsijl_m_lp[ncih�i`�l[ch\iq�nlion�U5I>JLCSI>COM�HSFDMM#�
\f[mnig_l_m5� Ch`fo_h]_�i`�_g\lsi�mn[a_�ih�jimn(nb[q�molpcp[f�l[n_)� =lsi\cifias6�.15�
-00(-1-)

=f[le'� F)=)� Dl)� [h^� Aiff[h'� @)� ,411)� Molpcp[f� i`� g[gg[fm� \l_[nbcha� ila[hc]� fckoc^m�
_kocfc\l[n_^�qcnb�irsa_h�[n�[ngimjb_lc]�jl_mmol_)� M]c_h]_6� ,0-5� ,200(,201)

=fio^'� D)A)'� ?lb[bf'� ;)F)� [h^� Al[b[g'� ?)@)� ,433)� Molpcp[f� [h^� ]ihncho_^� hilg[f�
^_p_fijg_hn�i`�̀ cmb�_g\lsim�[`n_l�ch]o\[ncih�[n�l_^o]_^�n_gj_l[nol_m)�Nl[hm�;g�@cmb�
Mi]6� ,,25�0+.(0+1)

=m_b'� M)'� =ilm_ffc'�D)'�H_bfm_h(=[hh[l_ff['� M)F)'�<[cf_s'�F)F)� [h^�Mt[f[s'�;);)� ,442)� Nb_�
_``_]n� i`�koc]e(`l__tcha� ch� _nbsf_h_� afs]if� ih� giljbifiac][f� molpcp[f� [h^� ch� pcnli�
^_p_fijg_hn� i`� giom_� _g\lsim� `lit_h� [n� ^c``_l_hn� jl_cgjf[hn[ncih� mn[a_m)
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Nb_lcia_hifias6�/35�/.(0+)

>chhsym'� ;)'�Ol\xhsc'�<)'�<[l[hs[c'�<� [h^�G[as[ls'� C)� ,443)� =bcffcha�m_hmcncpcns�i`�][lj�
U1SKLDIOM�><LKDJ#�_g\lsim�[n�̂ c``_l_hn�^_p_fijg_hn[f�mn[a_m�ch�nb_�jl_m_h]_�il�[\m_h]_�
i`�]lsijlin_]n[hnm5�Qile�ch�jlial_mm)� Nb_lcia_hifias6�0+5� ,(,.)

>i\lchmes'�D)L)� ,441)� =_ffof[l�[jjli[]b�ni�]lsijl_m_lp[ncih�i`�_g\lsim)�Nb_lcia_hifias6�/05�
,2(-1)

?l^[bf'� >�;)� [h^� Al[b[g'� ?)@)� ,43+)� Jl_m_lp[ncih� i`� a[g_n_m� i`� `l_mbq[n_l� `cmb)� Ch5�
Jli]__^cham�i`�nb_�4%�Chn_lh[ncih[f�=ihal_mm�ih�;hcg[f�L_jli^o]ncih�[h^�;lnc`c]c[f�
Chm_gch[ncih6�45�.,2(.-1)

@iin_'�L)B)� ,431)� ;lnc`c]c[f�Chm_gch[ncih)�Ch5�M)D)�Li\_lnm�#_^)$)�P_n_lch[ls�I\mn_nlc]m�[h^�
A_hcn[f�>cm_[m_m�#Nb_lcia_hifias$�#jj)�34/(4-1$)�.l^�_^)'�?^q[l^�<lim)'�;hh�;l\il'�
Gc]bca[h)

@imnc_l'�;)'�D[f[\_ln'�<)'�<cff[l^'�L)'�L_n_ih'�<)�[h^�Tib[l'�S)� ,43.)� Nb_�Aih[^[f�Mn_lic^m)�
Ch5�Q)M)�Bi[l'�>)D)�L[h^[ff�[h^�?�G)�>ih[f^mih�#_^m)$)�@cmb�Jbsmcifias'�Pif)�>=�;)'�
#jj)�-22(.2-$)�;][^_gc]�Jl_mm'�H_q�Sile)

A[ff[hn'�L)E)�,44+)� @l_mb�[h^�`lit_h�mnil[a_�i`�m[fgihc^�mj_lg[niti[�#jj)�3,$� G)M])�Nb_mcm'�
Ohcp_lmcns�i`� Jlch]_�?^q[l^�Cmf[h^'�=b[lfinn_niqh'�J)?)C)'�=[h[^[)

Acfe_s'�D)=)� ,43,)� G_]b[hcmgm�i`�̀ _lncfct[ncih�ch�`cmb_m)� ;g_l�Tiif6�-,5�.04(.20)

Achm\ola'�;�M)� ,41,)� Nb_�\fi]e�ni�jifsmj_lgs�ch�mnola_ih�[h^�nlion�qcnb�mj_]c[f�l_`_l_h]_�
ni�nb_�lif_�i`�]ilnc][f�al[hof_m�#;fp_ifc$)� D�?g\lsif�?rj�Giljbif6�45� ,2.(,4+)

Acht\ola'�;�M)� ,42-)� @_lncfct[ncih�ch�@cmb_m�[h^�nb_�Jli\f_g�i`�Jifsmj_lgs)�Ch5�>_nf[`'�N);)'�
#_^)$)�;][^_gs�i`�M]c_h]_m�i`�nb_�OMML'�Chmncnon_�i`�>_p_fijg_hn�<cifias�#jj)�30(�
31$)� Cml[_f�Jlial[g�`il�M]c_hnc`c]�Nl[hmf[ncihm'�D_lom[f_g)

Ai_nt'� @)Q)'� Mgcnb'� >�=)� [h^� Elc]ef'� M)J)� ,43-)� Nb_� _``_]nm� i`� jlimn[af[h^chm'�
jbimjbi^c_mn_l[m_�chbc\cnilm�[h^�]s]fc]�;GJ�ih�ipof[ncih�i`�<liie�nlion�U6<GP@GDIOM�
AJINDI<GDM#�ii]sn_m)� A_h�=igj�?h^i]lchif6�/35� ,0/(,1+)

Ai_nt'�@)Q)� ,43.)� Bilgih[f�]ihnlif�i`�ii]sn_�`ch[f�g[nol[ncih�[h^�ipof[ncih�ch�`cmb_m)� Ch5�
Q)M)�Bi[l'�>)D)�L[h^[ff�[h^�?)G)�>ih[f^mih�#?^m)$'�@cmb�Jbsmcifias)�Pif�>=�<�#jj)�
,,2(,2+$)�;][^_gc]�Jl_mm'�Ch])'�H)S)'�H)S)

Ail^ih'�G�L)'�Efinchm'�E)=)'� =[gj\_ff'�P)G)� [h^�=iij_l'�G)G)� ,432)� @[lg_^�M[fgih�
<lii^mni]e�G[h[a_g_hn� #jj� ,(,� ni�2(,2$)�Gchcmnls�i`�?hpclihg_hn'�Pc]nilc['�<)=)�
Ch^omnlc[f�L_m_[l]b�;mmcmn[h]_�Jlial[g�H[ncih[f�L_m_[l]b�=ioh]cf�i`�=[h[^[)
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B[g[gini'�E)'�Nie[mbcec'�G)'�C]bce[q['�S)�[h^�Gol[e[gc'�B)� ,432)� Bcab�]_ff�^_hmcns�i`�[�
bs\lc^ig[�omcha�j_l`foili][l\ih�ni�mojjfs�irsa_h)�;alc]�<cif�=b_g6�0,5�./,0(./,1)

B[gg_lmn_^n'�L)B)'�Al[b[g�D)E)� [h^�Hif[h'�D)J)� ,44+)� =lsijl_m_lp[ncih�i`�g[gg[fc[h�
mj_lg5�Qb[n�q_�[me�nb_g�ni�molpcp_)� D�;h^lif6� ,,5�2.(33)

B[lp_s'�<)� ,43.)� =iifcha�i`�_g\lsihc]�]_ffm'�cmif[n_^�\f[mni^_lgm'�[h^�chn[]n� _g\lsim�i`�
nb_� T_\l[�@cmb�0L<>CS?<IDJ�L@LDJ�ni�(,41}=)� =lsi\cifias6�-+5�//+(//2)

B[lp_s'�<)�[h^�;mbqii^(Mgcnb'�G)D)� ,43-)� =lsijlin_]n[hn�j_h_nl[ncih�[h^�moj_l]iifcha�ch�
nb_�_aam�i`�m[fgihc^�;mb_m)� =lsi\cifias6� ,45�-4(/+)

B[lp_s'�<)�[h^�=b[g\_lf[ch'�D)<)� ,43-)� Q[n_l�j_lg_[\cfcns�ch�nb_�^_p_fijcha�_g\lsi�i`�nb_�
t_\l[`cmb'�0L<>CS?<IDJ�L@LDJ&�=[h�D�Tiif6�1+5� -13(-2+)

Bilnih'�B)@)�[h^�Inn'�;)A)� ,421)� =lsijl_m_lp[ncih�i`�̀ cmb�mj_lg[niti[�[h^�ip[)� D�@cmb�L_m�
<i[l^�=[h6�..5�440(,+++)

C^f_l'�>�L)�[h^�Ha'�N)<)� ,43.)� N_f_imn�Aih[^inlijchm5�Cmif[ncih'�<ci]b_gcmnls�[h^�@oh]ncih)�
Ch5�Q)M)�Bi[l'�>)D)�L[h^[ff�[h^�?)G)�>ih[f^mih�#?^m)$'�@cmb�Jbsmcifias)�Pif)�>=�;�
#jj)� ,32(--$)�;][^_gc]�Jl_mm'�Ch])'�H_q�Sile)'�H_q�Sile)

D[f[\_ln'�<)�[h^�Mtiffimc'�>)� ,420)� 3I�PDNLJ�ipof[ncih�i`�nlion�ii]sn_m5�_``_]n�i`�jlimn[af[h^chm�
ih�mgiinb�gom]f_(fce_�]_ffm�i`�nb_�nb_][)� Jlimn[af[h^chm6�45�210(223)

Do'� F)E� [h^� ;lgca_l'� Q)<)� ,44-)� Om_� i`� j_l`foili][l\ih� _gofmcihm� ch� ]_ff� ]ofnol_)�
<cin_]bhcko_m6� ,-5�-03(-1.)

Echa'� ;)N)'� Goffca[h'� <)D)� [h^� Fiq_'� E)=)� ,434)� J_l`foili]b_gc][fm� [h^� ]_ff� ]ofnol_)�
<cin_]bhifias6�25� ,+.2(,+/-)

El[db[htf'�;)'�Him_e'�D)'�B[\lip['�P)�[h^�Ei]iol_e'�D)� ,43/)� ;h�cggohi`foil_m]_h]_�mno^s�
ih� nb_�i]]oll_h]_�i`�_h^ia_hiom�f_]nchm� ch� nb_�^c``_l_hnc[ncha�ii]sn_m�i`�mcfp_l�][lj�
D2SKJKCNC<GHD>CNCSM�HJGDNLDR�P[f_h])$�[h^�n_h]b�U7DI@<�NDI@<�F)$)� Bcmni]b_g�D6� ,15�
/.-(/./)

F[bhmn_ch_l'�@)'� J[nth_l'�L);)�[h^�Q_cmg[hh'�N)� ,441)� M_g_h�]lsijl_m_lp[ncih�i`�m[fgihc^�
`cmb_m5�ch`fo_h]_�i`�b[h^fcha�j[l[g_n_lm�ih�nb_�jimn�nb[q�`_lncfct[ncih�l[n_)�;ko[]ofnol_�
L_m_[l]b6�-25�104(12,)

F[bhmn_ch_l'�@)'�Q_cmg[hh'�N)'�[h^�J[nth_l'�L);)� ,440)� =igjimcncih�i`�nb_�ip[lc[h�`foc^�ch�
/�m[fgihc^�mj_]c_m5� 5I@JLCSI@COM�HSFDMM$�6<GHJ�NLONN<�AG<@OMNLDM$�6<GP@GDIOM�<GKDIOM�
[h^�2O@CJ�CO@CJ&� L_jli^�Honl�>_p6�.05�/10(/2/)
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F[cl^'�F)� ,441)� =b[jn_l�,'�Bcmnils�[h^�;jjfc][ncih�i`�M[fgihc^�=ofnol_)� Ch6�Q)�J_hh_ff�[h^�
<);)�<[lnih�#_^m)$�Jlch]cjf_m�i`�M[fgihc^�=ofnol_)� >_p_fijg_hn�ch�;ko[]ofnol_�[h^�
@cmb_lc_m�M]c_h]_�#jj)�-4(41$)�Pifog_�-4'�?fm_pc_l'�;gmn_l^[g'�H_nb_lf[h^m)

Fiq_'� E)=)� ,44,)� Mshnb_nc]� irsa_h� nl[hmjiln� `foc^m� \[m_^� ih� j_l`foili]b_gc][fm5�
[jjfc][ncihm�ch�g_^c]ch_�[h^�\cifias)� Pir�M[ha6�1+5� ,-4(,/+)

Fiq_'�E)=)'�;hnbihs'�J)'�Jiq_l'�D)<)�[h^�>[p_s'�G)L)� ,442[)�Msh_lacmnc]�_hb[h]_g_hn�i`�
nb_�jimnnb[q�aliqnb�i`�]lsijl_m_lp_^�lc]_�]_ffm�\s�irsa_h[n_^�j_l`foili][l\ih�[h^�
jfolihc]�@(13)� =lsi\cifias6�.05�-+,(-+3)

Fiq_'� E)=)'� ;hnbihs':)'� Q[l^lij'� D)'� >[p_s'� G)L)� [h^� Jiq_l'� D)<)� ,442\)�
J_l`foili]b_gc][fm�[h^�]_ff�\cin_]bhifias)� ;ln�=_ffm'�<fii^�Mo\m�[h^�Cggi\�<cin_]b6�
-05�-1,(-2/)

G[^^i]e'�<)� ,42/)� ;�n_]bhcko_�ni�jlifiha�nb_�ch]o\[ncih�j_lci^�i`�\liqh�nlion�ip[)� Jlia�
@cmb�=ofn6�.15�-,4(---)

G[hail(D_hm_h'�;)� [h^�@sbh'�B)D)� ,430)� =i^�_aa�imgil_aof[ncih�m__gm�oh[``_]n_^�\s�icf�
_rjimol_)�G[lch_�?hpclihg_hn�L_m6� ,25�-1-(-10)

G[jf_ni`n'�L)D)� ,431)� <ipch_�?g\lsi�Nl[hm`_l)�Ch5�Gilliq'�>�;)�#_^)$)�=oll_hn�Nb_l[js�ch�
Nb_lcia_hifias�-�#jj)�0/(03$)� Q)<)�M[oh^_lm�=igj[hs'�Jbcf[^_fjbc[)

G[lnchi'�;)'�Miham[m_h'�H)� [h^�F_c\i'�M)J)� ,441)� >_p_fijg_hn�chni�\f[mni]smnm�i`�\ipch_�
ii]sn_m�]lsijl_m_lp_^�\s�ofnl[l[jc^�]iifcha)� <cif�L_jli6�0/5� ,+04(,+14)

G]Hcp_h'�G);)'�A[ff[hn'�L)E)�[h^�Lc]b[l^mih'�A)@)� ,44.)� @l_mb�mnil[a_�i`�l[ch\iq� nlion�
"5I>JLCSI>COM�HSFDMM#�m_g_h�omcha�[�hih([ko_iom�g_^cog)� ;ko[]ofnol_6�,+452,(3-)

Gilc'�E)'�Ei\[s[mbc'�N)� [h^�@odcmbcg['�N)� ,43.)� ?``_]nm�i`�nb_�nirc]cns�i`�gch_l[f�icf�[h^�
mifp_hn�_gofmc`c_lm�ih�nb_�_aam�i`�g[lch_�`cmb)� <off�@[]�@cmb�Gc_�Ohcp*Gc_�>[ca[eo�
Mocm[ha[eo\o�E_he�Sobieieo6� ,+5� ,0(-.)

H[a[b[g[�S)'�E[a[q['�B)�[h^�Sioha'�A)� ,43-)� =_ffof[l�miol]_m�i`�m_r�mn_lic^m�ch�n_f_imn�
aih[^m)�=[h�D�@cmb�;ko[n�M]c6�.45�01(1/)

Hc_g[hh'�B)� ,44,)� =lsijl_m_lp[ncih�i`�ip[�[h^�_g\lsim�`lig�fcp_mni]e5�]oll_hn�mn[nom�[h^�
l_m_[l]b�h__^m)� Nb_lcia_hifias6�.05� ,+4(,-/)

Ha'�N)<)�[h^�C^f_l'�>�L)� ,423)� ;�pcn_ffia_hc]�bilgih_�qcnb�[�f[la_�[h^�[�mg[ff�`ilg�`lig�
m[fgih�jcnocn[lc_m)� A_h�=igj�?h^i]lchif6�.05� ,34(,40)

Him_e'�D)� ,43/)�<cia_h_mcm�i`�nb_�]ilnc][f�al[hof_m�ch�`cmb�ii]sn_m)�Bcmni]b_g�D6� ,15�/.0(/.2)
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J[lem'�D�?)�[h^�Lo``cha'�H);)� ,44-)� @[]nilm�[``_]ncha�fiq�n_gj_l[nol_�molpcp[f�i`�g[gg[fc[h�
ii]sn_m)� Nb_lcia_hifias6�.25�04(2.)

Jcj_l'�L)A)'�G]?fq[ch'�C)<)'�Ilg_'�F)?)'�G]=[l_h'�D)J)'�@iqf_l'�F)A)�[h^�F_ih[l^'�D�L)� ,43-)�
@cmb�B[n]b_ls�G[h[a_g_hn�#jj�,.,(-+2$)�Ohcn_^�Mn[n_m�Aip_lhg_hn�Jlchncha�I``c]_'�
Q[mbchanih'�>)=)

Jigj'�>)� [h^�=lcnm_l'� D)E)� ,433)� =lsijl_m_lp[ncih�i`�g[gg[fc[h�_g\lsim)� CMC�;nf[m�i`�
M]c_h]_5�;hcg�Jf[hn�M]c5�jj)�/+(/1)

Joffch'� L)M)P)'� [h^� <[cf_s'� B)� ,43,)� Jlial_mm� ch� mnilcha� g[lch_� `f[nlcmb� _aam� [n� fiq�
n_gj_l[nol_m'�l[jj�J(P�L_oh'�=im�Chn�?rjfil�G_l6� ,235� 0,/(0,2)

Jol^ig'�=)?)� ,44.)�A_h_nc]m�[h^�@cmb�<l__^cha�#jj)�--(-/$)�Fih^ih5�=b[jg[h�!�B[ff)

L[cf'�Q)@)� ,44.)� ;^p[h]_m�ch�nb_�]lsijl_m_lp[ncih�i`�_g\lsim�[h^�jlimj_]nm�`il�[jjfc][ncih�
ni�nb_�]ihm_lp[ncih�i`�m[fgihc^�`cmb_m)�Ch5� =fio^'�D)A)� #_^)$)�A_h_nc]�=ihm_lp[ncih�i`�
M[fgihc^�@cmb_m�#jj)� ,.2(,03$)�Jf_hog�Jl_mm'�H_q�Sile'

Lc[tc'� ;)� [h^� @l_gihn'� F)� ,433)� M_log� pcn_ffia_hch� [h^� sife�jlin_ifcjc^� ]igjf_r
]igjimcncih� ch� l_f[ncih� ni�ip[lc[h�aliqnb� ch� l[ch\iq� nlion�6<GHJ�B<DL?I@LD&� =igj�
<ci]b_g�Jbsmcif6�34<5�0-0(0-4)

Lc_mm'�D)A)� ,44/)� Nb_�^_mcah�[h^�^_p_fijg_hn�i`�cgjlip_^�`foili][l\ih(\[m_^�jli^o]nm�`il�
om_�ch�g_^c]ch_�[h^�\cifias)� ;ln�=_ffm'�<fii^�Mo\m'�[h^�Cggi\�<cin_]b6�--5�-,0(-./)

Linb\[l^'�M)'�Lo\chmbn_ch'�C)�[h^�A_fg[h'�?)� ,441)� Mnil[a_�i`�]iggih�][lj'�1SKLDIOM�><LKDJ�
F)'�_aam�`il�mbiln�^ol[ncihm)� ;ko[]ofn�L_m6�-25� ,20(,3,)

Lio\[o^'�J)'�=b[cffio'�=)�[h^�Md[`_c'�>)� ,430)�P[lc[ncihm�]s]fcko_m�^_�f[�nifyl[h]_�w�oh�]bi]�
b_lgcko_� `lic^� [jjfckoy� [o� ]iolm� ^_� f[� m_ag_hn[ncih� ^_�f"_g\lsih� ^_�f[� ][lj_
]iggoh_� U1SKLDIOM�><LKDJ�F$)�=[h�D�Tii6�1.5�102(11.)

M;M*?NM� Om_l�Aoc^_)� ,440)� P_lmcih�1)� M_]ih^�?^cncih� #jj)� ,+--$)� M;M� Chmncnon_'�=[ls'�
Hilnb�=[lifch[)

M[m[ec'�E)'�Eolieol['�B)�[h^�E[m[b[l['�M)� ,433)� =b[ha_m�ch�fiq�n_gj_l[nol_�nif_l[h]_�i`�nb_�
_aam�i`�]_ln[ch�g[lch_�`cmb�^olcha�^_p_fijg_hn)� =igj�<ci]b_g�Jbsmcif6�4,�;5� ,3.(�
,32)

M]bc_q_'�G)=)� ,44,)� Nb_�m]c_h]_�[h^�mcahc`c][h]_�i`�_g\lsi�]lsijl_m_lp[ncih)� Diolh[f�i`�
Tii�[h^�Qcf^fc`_�G_^c]ch_6�--5�1(--)
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L[nih'�@filc^[5�=L=�Jl_mm'�Ch])

M]inn'� ;)J)� [h^�Mogjn_l'� D)J)� ,43.)� ;� ]igj[lcmih� i`�nb_� `_g[f_� l_jli^o]ncp_� ]s]f_m� i`�
[onogh(mj[qhcha�[h^�qchn_l(mj[qhcha�mnl[chm�i`�l[ch\iq�nlion�U6<GHJ�B<DL?I@LD#%�A_h�
=igj�?h^i]lchif6�0-5�24(30)
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g[gg[fc[h�ii]sn_m�[h^�ip[lc[h�ncmmo_)�Nb_lcia_hifias6�0.5�04(2-)
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-,15�/03(/1+)

Mjlcha[n_'� D)L)=)'� <lig[a_'� H)L)� [h^�=og[l[h[noha['� L)'� ,430)� Nb_�_``_]nm� i`�^c``_l_hn�
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Qcfgon'� C)� [h^�Liqmih'�F�?�;)� ,42.)� ?rj_lcg_hnm�ih�nb_�fiq�n_gj_l[nol_�jl_m_lp[ncih�i`�
]iq�_g\lsim)�P_n�L_]6�4-5�131(14+)
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Qchhc]ec'�;)�[h^�<[ln_f'�L)� ,412)� Nb_�_``_]n�i`�fcgcn_^�q[n_l�chn[e_�ih�nb_�mnl_hanb�i`�_aa�
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<ci]b�<cijbsm6� ,35� ,+34(,+44)
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PC)� ;JJ?H>CR�;)

,2['�-+<(IBJ'

NGhGl[nol%

cncBn[cs�Af[h^

pcn[ffii[hc`c

oliaihfn[f
j[jcff[

@caol_� ,5� ;� a_h_l[f� ip_lpc_q� i`�nb_� `_g[f_� m[fgihc^� l_jli^o]ncp_� ]s]f_'� [$� Chcnc[ncih� i`�
aih[^[f� g[nol[ncih'� \$�_ria_hiom� pcn_ffia_h_mcm'�]$� m_]ih^[ls�m_r� ]b[l[]n_lcmnc]m'� ^$� `ch[f�
ii]sn_� g[nol[ncih'� _$� ipof[ncih� [h^� `$� mj[qhcha)� E_s5� N='� nb_][f� ]_ff6� <G'� \[m_g_hn�
g_g\l[h_6�A='�al[hofim[�]_ff6�TL'�tih[�l[^c[n[6�SA'�sife�al[hof_6�Ahb'�aih[^inlijch�bcab�
ch� ][l\ibs^l[n_6� Ahf'� aih[^inlijch� fiq� ch� ][l\ibs^l[n_'� ,2['� -+<(>BJ6� ,2['� -+<(�
^cbs^lirsjlia_mn_lih_6�JA@X''�jlimn[af[h^ch�@d[)� #Gi^c`c_^� `lig�Ail^ih'�G)L)'�Efinchm'�
E)=)'�=[gj\_ff'�P)G)�[h^�=iij_l'�G)G)� ,432)� @[lg_^�M[fgih�<lii^mni]e�G[h[a_g_hn)�
Gchcmnls�i`�?hpclihg_hn'�Pc]nilc['�<)=)� Ch^omnlc[f�L_m_[l]b�;mmcmn[h]_�Jlial[g'�H[ncih[f�
L_m_[l]b�=ioh]cf�i`�=[h[^[5�2(,2)$
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gc]lijsf_

pcn_ffch_�
g_g\l[g

sife�
#pcn_ffa_hch$"

a_lgch[f�^cm_

]bilcih
#mb_ff$

j_lcpcn_fcch_
mj[]_
icf�^lijf_n

@caol_�-)�>c[al[g�i`�[�̀ _lncfct_^�_aa)�#Gi^c`c_^�`lig�Jcj_l'�L)A)'�G]?fq[ch'�C)<)'�Ilg_'�F)?)'�
G]=l[l_h'�D)J)'�@iqf_l'�F)A)�[h^�F_ih[l^'�D)L)� ,43-)� @cmb�B[n]b_ls�G[h[a_g_hn�#jj�,.,(�
-+2$)�Ohcn_^�Mn[n_m�Aip_lhg_hn�Jlchncha�I``c]_'�Q[mbchanih'�>)=)$
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#;$

^ R Q

@caol_� .)� #[$�Nl[hmp_lm_� m_]ncih� i`�_[lfs� \f[mnof[� mbiqcha� [^b_mcih� i`�\f[mnig_l_m� ni� nb_�
mol`[]_� a_f� f[s_l� [h^� [nn[]bg_hn� i`�\f[mni^_lg� ni� nb_� j_lc\f[mn� [n� nb_� j_lcjb_ls� ihfs'� #\$�
M[acnn[f� m_]ncih�i`�f[n_l�\f[mnof[�mbiqcha�a[mnlof[ncih6�_jc\ifs�mbiqh�\s�[lliq'� #]$�[h^�#^$�
Mol`[]_�pc_q�i`�_aam�ch� f[n_l�mn[a_m�i`�a[mnlof[ncih)� E_s5�\'�\f[mni^_lg6�\j'�\f[mnijil_6�^f'�
^ilm[f� fcj� i`� \f[mnijil_6� al'� a_lg� lcha6� h'� hini]bil^6� hj'� h_ol[f� jf[n_6� j'� j_lc\f[mn6� ma]'�
mo\a_lgch[f�][pcns6�maf'�mol`[]_�a_f�f[s_l�[h^�s'�sife)� #Gi^c`c_^�`lig�Jcj_l'�L)A)'�G]?fq[ch'�
C)?)'� Ilg_'� F)?)'� G]=[l_h'� D)J)'� @iqf_l'� F)A)� [h^� F_ih[l^'� D)L)� ,43-)� @cmb� B[n]b_ls�
G[h[a_g_hn�#jj� ,.,(-+2$)�Ohcn_^�Mn[n_m�Aip_lhg_hn�Jlchncha�I``c]_'�Q[mbchanih'�>)=)$
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N[\f_� ,)� Mn[a_m�i`�>_p_fijg_hn�`il�l[ch\iq�nlion

Mn[a_m" J_lci^m

Al__h

-(0

+)-0

>_al__�
>[smX

&

-)0

(&

>_p_fijg_hnX

`lig�`_lncfct[ncih�ni�nb_�`clmn�]f_[p[a_

\f[mnig_l_m�`ilg�[h^�]f_[p_�msh]blihiomfs�ohncf�[n�f_[mn�
nb_�4�%�lioh^�i`�̂ cpcmcihm'�nbioab�cll_aof[lcnc_m�ch�nb_cl�
[ll[ha_g_hn�\_ach�ni�[jj_[l�[n�nb_�_cabn�]_ff�mn[a_)

,++�\f[mnig_l_m�(�nbim_�ih�mol`[]_�lioh^_^'�g[dilcns�[l_�
chn_lh[f'�nbim_�i`�nb_�fiq_mn�nc_l�hin�]igjf_n_fs�
m_al_a[n_^�`lig�_[]b�inb_l�il�`lig�nb_�sife

N_h^_l 1< -0

1= .+

2; .0

3; /0

nb_�\f[mni^cm]�cm�[�bcab�gioh^�qcnb�[�]i\\f_^�mol`[]_�i`�
f[la_�]_ffm�[ll[ha_^�ch�[�]o\ic^[f�_jcnbcfcog

Nb_�\f[mni^cm]�gioh^�b[m�gil_�a_hnf_�mfij_m'�qcnb�[�
`[chnfs�j_\\f_^�il�mgiinb�mol`[]_)�;�qbcncmb�]ilih[�il�
j_lc\f[mn�#@caol_�.$�_rn_h^m�\_sih^�nb_�lcg�i`�nb_�
\f[mni^cm])�Chn_lh[f�\f[mnig_l_m�ch�nb_�m[acnn[f� m_]ncih�
]fogj�nia_nb_l)� Nb_�jli]_mm�i`�]ihmifc^[ncih�mjl_[^m�
ion�`lig�nbcm�ko[^l[hn�qbc]b�\_]ig_m�nb_�jimn_lcil�jif_�
i`�nb_�_g\lsihc]�mbc_f^)

Nb_�\f[mni^cm]�b[m�[�lioabfs�jcnn_^�fiq_l�mol`[]_�][om_^�
\s�nb_�l_f_[m_�i`�lioh^_^�]_ffm�`lig�cn)� Nb_m_�l_f_[m_^�
]_ffm�a[nb_l�[n�nb_�jimn_lcil�Üho\\chá�qbc]b�cm�[�pclno[f�
][pcns�m_j[l[ncha�nb_�\f[mni^cm]�`lig�nb_�]_hnl[f�
j_lc\f[mn)�Mig_�[fmi�`ilg�[�`foc^�`cff_^�mo\a_lgch[f�
][pcns�#@caol_�.$�\_nq__h�nb_�^cm]�[h^�j_lc\f[mn�[n�ih_�
ko[^l[hn)�Gimn�i`�nb_m_�fiim_�lioh^�]_ffm�l_g[ch�
[^b_l_hn�ni�nb_�\f[mni^cm]�\on�mig_�mnc]e�ni�nb_�j_lc\f[mn�
msh]sncog)

Nb_�n_lgch[f�hi^_�\_]ig_m�pcmc\f_)�Nb_�chh_l�il�[hn_lcil�
\il^_l�i`�nb_�_g\lsihc]�mbc_f^�cm�[�mb[ljfs�^_`ch_^�
nl[hmp_lm_�fch_�mfcabnfs�]olp_^)�Nb_�]_hnl[f�j[ln�i`�nb_�
\f[mni^cm]�`fiil�\_]ig_m�]f_[l�i`�gimn�i`�nb_�fiim_�]_ffm�
[h^�cn�cm�hiq�/�]_ff� f[s_lm�nbc]e�[h^�[�mb[ffiq�`foc^(lcff_^�
][pcns�m_j[l[n_m�cn�`lig�nb_�sife�msh]sncog)� ;�nbch�mjfcn�
#nb_s�[l_�mncff�nio]bcha$�\_nq__h�[�^_`chcncp_�_jc\f[mn�[h^�
[�bsji\f[mn�i]]olm�ch�nb_�f[n_l[f�mbc_f^�[l_[m'�\on�hin�
`[lnb_l�ion�ch�nb_�a_lg�lch6
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Mn[a_m" J_lci^m� >_al__
>[smX

>_p_fijg_hnX

N_h^_l
]ihn)))

4 02)0 Nb_�a_lg�lcha�b[m�_rn_h^_^�nqi(nbcl^m�nb_�^cmn[h]_�
niq[l^�nb_�_ko[nil�i`�nb_�sife�mjb_l_'�1+}�^iqh�`nig�
nb_�[hcg[f�jif_)�Nb_�h[lliq_^�_g\lsihc]�mbc_f^�mbiqm�[�
h_ol[f�aliip_�qbc]b�cm�[�mcah�nb[n�nb_�jlimj_]ncp_�]_hnl[f�
h_lpiom�ncmmo_�cm�ch�[]ncp_�]ihp_la_h]_�niq[l^�nb_�
gc^fch_)�F[n_l[f�qcham�i`�g_mi^_lg�b[p_�\_]ig_�pcmc\f_�
\s�nbcm�gip_g_hn�[h^�[l_�qc^_hcha�niq[l^�nb_�a_lg�
lcha)�Mn[a_�4(,.�]ip_l�nb_�j_lci^�i`�_jc\ifs�#]fimol_�i`�
nb_�\f[mnijil_$)

fI; 1+ Nb_�a_lg�lcha�b[m�[fgimn�l_[]b_^�nb_�_ko[nil)�Nb_�
m_al_a[ncha�\l[ch�g[mm'�jl_mmcha�niq[l^�nb_�gc^fch_'�b[m�
jlid_]n_^�^iqhq[l^�[a[chmn�nb_�sife�msh]sncog�[m�h_ol[f�
e__f)�Migcn_m�\_ach�ni�`ilg'�[�l[n_�i`�ih_�j[cl�j_l�biol�[n�
,+}=)�Nb_m_�migcn_m�^i�hin�m_j[l[n_�[n�nbcm�mn[a_

fI< 1-)0 Nbcm�b[m�[]kocl_^� ,+�j[clm�i`�migcn_m)�Eoj``_lâm�p_mc]f_�
b[m�`ilg_^�ch�nb_�jimn_lcil�_h^i^_lg[f�mb__n)�Ijnc]�
jlcgil^c[�[l_�m_j[l[ncha�`lig�nb_�l_mn�i`�nb_�`il_\l[ch)�
Nb_�jlimj_]ncp_�b_[^�g_mi^_lg�`ilgm�[�jligch_hn�
bilm_mbi_(mb[j_^�\[h^�ql[jj_^�oh^_l�[h^�[hn_lcil�ni�
nb_�`il_\l[ch)

,, 2+ Nb_�a_lg�lcha�cm�[\ion�b[f`q[s�^iqh�`lig�nb_�_ko[nil�ni�
nb_�sife�mjb_l_�niq[l^�nb_�p_a_n[f�jif_)� Nb_l_�[l_�gil_�
nb[h� ,+�j[clm�i`�migcn_m�\on�f_mm�nb[h�-+)�Nb_�ijnc]�
[f[a_h�[h^�nl__�\l[ch�p_mc]f_m�[l_�]f_[lfs�^_lch_^)� Nb_�
mjfcn�\_nq__h�_jc\f[mn�[h^�bsji\f[mn�b[m�hiq�_rn_h^_^�ni�
[ff�m_]nilm�i`�nb_�a_lg�lcha)

,- 3+ Nb_�a_lg�lcha�cm�chnlo^cha�ojih�nb_�p_a_n[f�jif_'�nb_�
^c[g_n_l�i`�nb_�_rjim_^�sife�cm�[jjlircg[n_fs�_ko[f�ni�
nb_�qc^nb�i`�nb_�b_[^)� Nb_l_�[l_�\_nq__h� ,0�[h^�-0�j[clm�
i`�migcn_m)�<_nq__h�nb_m_�[h^�nb_�f[n_l[f�jf[n_m�nb_�
jlcgcncp_�ec^h_s�^o]nm�[l_�m_al_a[ncha)
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Mn[a_m" J_lci^mX >_al__
>[smX

>_p_fijg_hnX

N_h^_l
]ihn)))

,/ ,++ Nb_�nlohe(n[cf�gioh^�b[m�\__h�l[cm_^�oj�\on�hin�
oh^_l]on)� Oj�ni�.+�j[clm�i`�migcn_m�[l_�jl_m_hn)�Ch�mig_'�
nb_�j_lc][l^c[f�][pcns�cm�ch`f[n_^�[h^�nb_�b_[ln�\_]ig_m�
pcmc\f_)� Nb_�bch^\l[ch�p_hnlc]f_�mn[lnm�ni�ch`f[n_)

,0; ,,+ Nb_�nlohe(n[cf�\o^�jlinlo^_m�\_sih^�nb_�sifem[])� Nb_�
f_hanb�i`�nb_�\o^�cm�hi�al_[n_l�nb[h�nb_�`il_\l[ch�jfom�nb_�
gc^\l[ch)�Nb_�b_[ln�mn[lnm�\_[ncha�qb_h�nb_l_�[l_�[\ion�
.0�j[clm�i`�migcn_m�pcmc\f_)

,1 ,.+ Nb_�`l__�jilncih�i`�nb_�nlohe(n[cf�\o^�[m�fiha�[m�nb_�
qbif_�\l[ch'�c`�hin�fiha_l)�Gioh^m�i`�j_]nil[f�
g_m_h]bsg_�[l_�_pc^_hn�\on�f[]e�_rn_lh[ffs�jlid_]ncha�
lc^a_m)�Nb_l_�[l_� ,+�il�gil_�j[clm�i`�jimn([h[f�migcn_m)�
Nb_�p_hnl[f�j[ln�i`�nb_�n[cf`ch�cm�_g_lacha�[h^�nb_�[hom�cm�
`l__�`lig�nb_�sife)�Mjihn[h_iom�nghe�gip_g_hnm�hiq�
i]]ol'�[h^�nb_�\lcme�b_[ln\_[n�cm�^lcpcha�\fii^�nbioab�nb_�
`clmn�j[cl�i`�ilnc]�[l]b_m)

,2 ,.0 Nb_�`l__�nlohe(n[cf�jilncih�cm�mbiln_l�nb[h�nb_�[nn[]b_^�
j[ln�i`�nb_�nlohe�\on�fiha_l�nb[h�nb_�\l[ch�[h^�nb_�
j_]nil[f(f_p_f�mjch[f�]il^)� ?[]b�j_]nil[f�gioh^�mbiqm�[�
mfcabn�lc^a_�ih�cnm�mol`[]_)�Nb_�b_[ln�cm�\_hn�mnlihafs�ni�
nb_�f_`n�mc^_)� Oj�ni�-+�j[clm�i`�jimnh[n[f�migcn_m�b[p_�
`ilg_^)

?s_^ ,3 ,00 Nb_�jl_pciomfs�g_hncih_^�lc^a_m�b[p_�_rj[h^_^�ni�
h[lliq�^cm](fce_�lcgm)�Nb_�`l__�jilncih�i`�nb_�nlohe(n[cf�cm�
_ko[f�ch�f_hanb�ni�nb_�j[ln�i`�nb_�\i^s�[nn[]b_^�ni�nb_�
sife�m[])� Nb_�b_[^�b[m�\_]ig_�oh^_l]on�[m�`[l�\[]e�[m�
nb_�_s_m)�Nb_�n[cf�b[m�mnl[cabn_h_^�[h^�]ihn[chm�-0(.+�
j[clm�i`�jimn([h[f�migcn_m)�Nb_�`clmn�_s_�jcag_hn�[jj_[lm)

,4 ,1+ Nb_�j_]nil[f�`chm�b[p_�\_]ig_�p_lnc][f�[h^�h_[lfs�
]cl]of[l�^cm]m'�qcnb�h[lliq�lcgm)�Nb_cl�^c[g_n_l�cm�
mg[ff_l�nb[h�nb_�_s_)�Nb_l_�[l_�.+�j[clm�i`�jimn([h[f�
migcn_m'�\on�nb_�n[cf�ncj�cm�mncff�ohm_ag_hn_^)� Nb_�b_[^�cm�
oh^_l]on�[m�`[l�[m�nb_�ojj_l�d[q�\on�nb_�gionb�cm�hin�s_n�
ij_h)
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>[smX
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?s_^
]ihn)))

-,; ,3+ Nb_�`clmn�nlohe�jcag_hn�[jj_[lm)�Nb_�j_]nil[f�`chm�b[p_�[�
^c[g_n_l�_ko[f�ni�nb_�_s_'�\on�nb_s�[l_�hin�s_n�
lbsnbgc][ffs�gincf_)�Nb_�ij_l]ofog�ip_lb[ham�nb_�`clmn�
\l[h]bc[f�m_ag_hn)�@clmn�nb_�][o^[f�`ch'�nb_h�nb_�[h[f�`ch�
[jj_[l�[m�]ih]_hnl[ncihm�i`�g_mi^_lg)

-,< -++ Nb_�j_]nil[f� `chm�][h�nqcn]b�\on�[l_�hin�lbsnbgc][ffs�
gincf_'�s_ffiq�\cf_�cm�ch�nb_�chn_mnch_�g_m_h]bsg_�
]ih]_hnl[ncihm�mo]]_mm`offs�g[le�nb_�^ilm[f�`ch�[h^�nb_�
j[cl_^�j_fpc]�`chm)

--; --+ Nb_�j_]nil[f�`chm�\_ach�ni�q[p_�lbsnbgc][ffs)�Nb_�j_fpc]�
`chm�[l_'�[n�nbcm�ncg_'�_fiha[n_^�jf[ko_m)�@chl[sm�[l_�
`ilgcha�ch�nb_�b_n_li]_l][f�n[cf`ch)�Nb_�ij_l]ofog�
_rn_h^m�\[]e�ip_l�nb_�m_]ih^�\l[h]bc[f�m_ag_hn)�Nb_�
sife�g[mm�\_achm�ni�fim_�cnm�mjb_lc][f�mb[j_)�Nb_�b_[^�
b[m�\__h�oh^_l]on�[m�`[l�[m�nb_�\ofacha�j_lc][l^c[f�][pcns)

--< -.+ Nb_�j_fpc]�`chm�[]kocl_�mol`[]_�lc^a_m'�nb_�d[qm�][h�
nqcn]b#\on�hin�lbsnbgc][ffs$'�nb_�fcp_l�g[mm�_r]__^m�nb_�
_s_�ch�^c[g_n_l'�[h^�nb_�ij_l]ofog�]ip_lm�nb_�l_mn�i`�nb_�
\l[h]bc[f�m_ag_hnm)

B[n]b -. -0+ D[qm�[h^�bsi\l[h]bc[f�[jj[l[nom�[l_�chpifp_^�ch�
lbsnbgc]�\l_[nbcha�gip_g_hnm)�Nb_�j_fpc]�`chm�\_]ig_�
jlid_]ncha�fi\_m)�@chl[sm�[jj_[l�ch�nb_�[h[f�[h^�^ilm[f�
`chm)�Acff�`cf[g_hnm�g[e_�nb_cl�[jj_[l[h]_�qbcf_�nb_�sife�
g[mm�cm�_fiha[ncha�[h^�mblchecha)

";ff� ch`ilg[ncih�ch�nbcm�]ifogh�cm�`lig5� Ail^ih'�G�L)'�Efinchm'�E)=)'�=[gj\_ff'�P)G)�[h^�
=iij_l'�G)G)� ,432)� @[lg_^�M[fgih�<lii^mni]e�G[h[a_g_hn)�Gchcmnls�i`�?hpclihg_hn'�
Pc]nilc['�<)=)� Ch^omnlc[f�L_m_[l]b�;mmcmn[h]_�Jlial[g�H[ncih[f�L_m_[l]b�=ioh]cf�i`�=[h[^['�
jj� ,(4�ni�2(,2)
X;ff�ch`ilg[ncih�ch�nbcm�]ifogh�cm�`lig5� <[ff[l^'�Q)<)� ,42.)� Hilg[f�?g\lsihc]�Mn[a_m�`il�
M[fgihc^�@cmb_m'�\[m_^�ih�6<GHJ�B<DL?I@LD�Lc]b[l^mih�[h^�6<GP@GDIOM�AJINDI<GDM�#Gcn]bcff$)�
Diolh[f�i`�?rj_lcg_hn[f�Tiifias6� ,3/5�2(-1)
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