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Ho]chm�[l_�pcm]iom�afs]ijlin_chm�nb[n�[l_�g[^_)�mnil_^�[h^�m_]l_n_^�`lig�ai\f_n�

]_ffm�%Ailmnh_l�#�Ailmnh_l+� .653&+�B_h_l[ffs)�go]chm�]ihmcmn�i`�b_rim[gch_�moa[lm�

]ip[f_hnfs�\ioh^�ni�[�fcjc^�il�jlin_ch�%=[h]li`n�#�>iie)� .651&+�Ob_�jl_m_h]_�i`�`l__
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b_rim_�aliojm)�[]c^c]�gic_nc_m�il�mofjb[ncih�i`�nb_�b_rim[gch_�gif_]of_�%>iie)� .66-&�

[ffiqm�`il�bcmni]b_gc][c�^_gihmnl[ncih�i`�̂ c``_l_hn�nsj_m�i`�go]chm+

*'/'*� BTdcaP[�P]S�PRXS�\dRX]b

Ho]chm�][h�\_�^cpc^_^�chni�nqi�aliojm8�[]c^c]�[h^�h_onl[f�go]chm+�I_onl[f�go]chm�

b[p_�hi�[]c^�l[^c][f�\on�[�`l__�b_rim_�alioj�cm�omo[ffs�jl_m_hn+�<]c^�go]chm�][h�\_�

^cpc^_^�chni�nbl__�aliojm7�mofjb[n_^�[]c^c]�go]chm�nb[n�][h�\_�mnlihafs�il�q_[efs�[]c^c])�

][l\irsf[n_^�[]c^�go]chm�nb[n�]ihn[ch�[�mc[fc]�[]c^�gif_]of_)�[h^�mofjb[n_^�mc[figo]chm�

%=[h]li`n�#�>iie)� .651&+

Ofc_�^cmnlc\oncih�i`�nb_m_�go]imo\mn[h]_m�qcnbch� l_acihm�i `�nb_�n_f_imn�^ca_mncp_�

nl[]n�mbiqm�]ihmc^_l[\f_�p[lc[ncih+� Dh�nb_�_mijb[aom)�go]iom�%ai\f_n&�]_ffm�][h�]ihn[ch�

h_onl[f�%Bl[o�IW�EP%%� .66/&)�[]c^�%=o]e_)� .64.8�Blig[h)� .65/8�<h^_lmih)� .653&�il�

]ig\ch[ncihm�i`�h_onl[f�[h^�[]c^�go]chm�%Cccdc)� .650&+� Dh�nb_�mnig[]b)�h_onl[f�go]chm�ch�

nb_�_jcnb_fcog�[l_�jl_^igch[hn�%M_c`_f�#�Ol[pcff)� .6458�Blig[h)� .65/8�Jmg[h�#�>[]_]c)�

.66.8�Bl[o�IW�EP%%� .66/&�[fnbioab�]ig\ch[ncihm�][h�\_�jl_m_hn�%>f[le_�#�Rcn]ig\)

.65-&+�B[mnlc]�af[h^m�]ihn[ch�h_onl[f�go]chm�%Jmg[h�#�>[]_]c)� .66.&�[m�q_ff�[m�]_ffof[l�

]ig\ch[ncihm�%Bl[o�IW�EP%%� .66/&+� Dh�nb_� chn_mnch_)�ai\f_n�]_ffm�[l_�[]c^c]� %M_c`_f�#�Ol[pcff)�

.6468�Ncm�IW�EP%%� .6468�Blig[h)� .65/8�<h^_lmih)� .653&�[h^�nb_�_jcnb_fcog�h_onl[f� %>f[le_�

#�Rcn]ig\)� .65-8�Blig[h)� .65/&+

Ob_�jl_m_h]_�i`�go]chm�b[m�\__h�_r[gch_^�ch�p[lciom�mno^c_m�i`�nb_� f[lp[f�

^ca_mncp_�msmn_g+�N[l[mko_n_�IW�EP%�%.663&� `ioh^�nb_�_jcnb_fc[f�^ca_mncp_�msmn_g�ch�nb_�

N_h_a[f�mif_)�=SPIE�VIRIKEPIQMV%�]ihn[ch_^�\inb�h_onl[f�[h^�[]c^�go]chm+� Dh�nb_� f[lp[f
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acfnb_[^�m_[�\l_[g)�=TEUXV�EXUEWE#�_mijb[a_[f�go]iom�]_ffm)�chn_mnch[f�ai\f_n�]_ffm)�

_jcnb_fc[f�]ifogh[l�]_ffm� ch�nb_�mnig[]b�[h^�_hn_li]sn_m�i `�nb_�^ca_mncp_�_jcnb_fcog�q_l_�

lc]b�ch�][l\irsf[n_^+�mofjb[n_^�[h^,il�h_onl[f�go]imo\mn[h]_m�%N[l[mko_n_�IW�EP%#� .662&+

*'/'+� 9XbcaXQdcX^]�X]�PSd[c�hT[[^fcPX[�P]S�fX]cTa�U[^d]STa

Dh�nb_�_mijb[aom�i`�\inb�i`�nb_m_�mj_]c_m)�_jcnb_fc[f�[h^�ai\f_n�]_ffm�mbiq_^�

jimcncp_�mn[chcha�l_[]ncihm� `il�go]imo\mn[h]_m�%Holl[s�IW�EW%#� .661\&+� Dh�nb_�qchn_l�

`fioh^_l�ai\f_n�]_ffm�[h^�@NN>$m�q_l_�jimcncp_�`il�ihfs�mofjb[n_^�[]c^�go]chm+� Dh�nb_�

s_ffiqn[cf� `fioh^_l)�ai\f_n�]_ffm�q_l_�jimcncp_�`il�\inb�[]c^�hihmofjb[n_^�[h^�mofjb[n_^�

go]chm�[h^�nb_�_jcnb_fcog�q[m�jimcncp_�`il�hihmofjb[n_^�[]c^�go]chm+�Ob_�`oh]ncihm�i`�

nb_m_�m_]l_ncihm�ch�nbcm�j[ln�i `�nb_�^ca_mncp_�nl[]n�[l_�ohehiqh�%Holl[s�IW�EP%#� .661\&+

Dh�nb_�mnig[]b�i `�qchn_l�`fioh^_l�mol`[]_�go]iom�]_ffm)�go]iom�h_]e�]_ffm)�[h^�

a[mnlc]�af[h^�]_ffm�mn[ch_^�jimcncp_� `il�h_onl[f�go]chm+� Dh�nb_�s_ffiqn[cf� `fioh^_l)�mol`[]_�

go]iom�]_ffm�q_l_�jimcncp_�`il�h_onl[f�[h^�hihmofjb[n_^�[]c^�go]chm+�Ho]iom�h_]e�]_ffm�

i `�nb_�][l^c[]�mnig[]b�mn[ch_^�mnlihafs�`il�h_onl[f�go]chm�[h^�q_[efs� `il�mofjb[n_^�[h^�

hihmofjb[n_^�[]c^�go]chm+�Ob_�af[h^of[l�]_ffm�mn[ch_^�q_[efs� `il�h_onl[f�go]chm�%Holl[s�

IW�EP%#� .661[&+�Ob_� `oh]ncih[f�mcahc`c][h]_�i`�̂ c``_l_hn�mn[chcha�l_[]ncihm�\_nq__h�mj_]c_m)�

[m�jlijim_^�\s�Holl[s�IW�EP%� %.661[&+�moaa_mnm�^c``_l_h]_m�ch�nb_�a[mnlc]� fog_h� fce_�

p[lc[ncihm� ch�nb_�jC�il�_htsg_�m_]l_ncihm+

?c``_l_h]_m�]iof^�[fmi�\_�m__h�\_nq__h�nb_m_�nqi�mj_]c_m�qcnb�l_mj_]n�ni�go]iom�

bcmni]b_gcmnls�ch�nb_�chn_mnch_)�jsfilc]�][_][)�[h^�l_]nog+�<]]il^cha�ni�Holl[s�IW�EP%�

%.663&+�ai\f_n�]_ffm�ch�nb_m_�l_acihm�i`�qchn_l�`fioh^_l�]ihn[ch_^�[]c^�go]chm�[h^�nbim_
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i`�nfc_�s_ffiqn[cf� `fioh^_l�]ihn[ch_^�]_ffof[l�]ig\ch[ncihm+�Ob_�^c``_l_h]_m�m__h�ch^c][n_^�

^c``_l_hn�jimn*a[mnlc]� fogch[f�]b_gcmnls�[h^�g[s�]ill_f[n_�qcnb�^c``_l_hn�^ca_mncp_�

`oh]ncihm+�I_onl[f�go]imo\mn[h]_m�][h�ch^c][n_�[h�[\miljncp_�`oh]ncih�%Bl[o�IW�EP%#

.66/&+�B_h_l[ffs)�go]imo\mn[h]_m�g[s�jlipc^_�]i`[]nilm�h__^_^�`il�^ca_mncp_�_hts�g_m�

%<h^_lmih)� .653&+

*'0� 9XVTbcXeT�caPRc�^U�[PaeP[�UXbW

Ob_�^ca_mncp_�msmn_g�i`�f[lp�[f�g[lch_�`cmb�^i_m�hin� `iffiq�nb_�a_h_l[f� n_f_imn�jf[h�

nsjc][ffs�m__h�ch�nb_�[^ofn+�M_acih[f�[h^�_jcnb_fc[f�^c``_l_hnc[ncih�il�nb_� chcnc[f�jl_m_h]_�i`�

[]]_mmils�ila[hm�fce_�nb_�fcp_l�[h^�j[h]l_[m�[l_�hin�m__h�ohncf� f[n_l�mn[a_m�i ` �̂ _p_fijg_hn+

Ob_�f[lp[f�^ca_mncp_�msmn_g�cm�^_m]lc\_^�[m�mcgjfs�ila[hct_^�[h^�mbiln_l�nb[h�cnm�

[^ofn�]iohn_lj[ln�%G[o``�#�Ci`_l)� .651&+�Ngcnb�%.656&�^cpc^_m�nb_�_[lfs�^ca_mncp_�

][j[\cfcnc_m�i`�n_f_imn� `cmb�chni�nqi�\li[^�][n_ailc_m+� B_h_l[ffs)� `cmb�qcnb�mchecha�_aam�

[h^�f[la_�[giohnm�i `�sife�jli^o]_�f[la_)�q_ff*^_p_fij_^�f[lp[_�nb[n�b[p_�^ca_mncp_�nl[]nm�

nb[n�[l_�l_f[ncp_fs�]igjf_n_�[h^� `oh]ncih[f�qb_h�sife�[\miljncih�i]]olm�%_+a+� m[fgihc^m&+�

Dh�]igj[lcmih)�mj_]c_m�nb[n�b[p_�mg[ff� `fi[ncha�_aam�[h^�fcnnf_�sife�g[n_lc[f�mn[ln�`__^cha�

_[lfs�qcnb�gchcg[f�^ca_mncp_�][j[\cfcns�%_+a+�b_llcha�[h^�`f[n`cmb&+

N_p_l[f�]iggih�]b[l[]n_lcmnc]m�i`�g[lch_�`cmb�f[lp[f�^ca_mncp_�msmn_gm�nb[n�^_`ch_�

cn�[m�ch]igjf_n_fs�^_p_fij_^+�Ob_� f[]e�i`�[�`oh]ncih[f� mnig[]b�%Bipihc�IW�EP%#� .6538�

Cd_fg_f[h^�IW�EP%%� .660&)� fiq�jli^o]ncih�i`�̂ ca_mncp_�_htsg_m�[n�`clmn�`__^cha�%G[o``�#�

Ci`_l+� .6518�Bipihc�IW�EP%%� .653&+�[h^�ch]igjf_n_�ila[hia_h_mcm�[n�mn[ln�i `�_ria_hiom�

`__^cha�[l_�e_s�^c``_l_h]_m�\_nq__h�nb_�[^ofn�[h^�nb_�f[lp[_+�=_][om_�nb_�^ca_mncp_
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msmn_g�i `�f[h,[��g[lch_�`cmb�cm�hin�giljbi`oh]ncih[ffs�^_p_fij_^)�nb_s�g[s�l_fs�ih�nb_�

^ca_mncp_�_htsg_m� chnli^o]_^�qcnb�nb_cl�`ii^8� nb[n�cm)�nb_�mn[nom�i `�_htsg_m� ch�nb_cl�`ii^�

al_[nfs�[``_]nm�nb_�^ca_mncp_�_htsg_�[]ncpcns�ch�nb_�aon�%G[o``�#�Ci`_l+� .6518�=ih_�IW�EP%#�

.662&+�Ob_m_�_ria_hiom�^c_n[ls�_htsg_m�g[s�]ihnlc\on_�ni�nb_�^ca_mncp_�][j[\cfcns�i`�nb_�

f[lp[f�aon+� Dh�[^^cncih)�[]c^�^ca_mncih�i `�jlin_chm�[h^�nb_�[\cfcns�ni�[\mil\�honlc_hnm�^c``_l�

\_nq__h�_ria_hiom*`__^cha� f[lp[_�[h^� `offs�^_p_fij_^�[^ofnm�%N[l[mko_n_�IW�EP%%� .660&+� Dh�

nb_� f[lp[_)�mojl[ho]f_[l�p[]oif_m� ch�nb_�aon�_jcnb_fcog�l_jl_m_hn�jchi]snc]�[\miljncih�i`�

g[]ligif_]of_m�`lig�nb_�aon�fog_h+�Ob_�jl_m_h]_�i`�[�`oh]ncih[f�mnig[]b�^olcha�f[n_l�

mn[a_m� `[]cfcn[n_m�nb_�jlin_ch�ojn[e_�\s�m_]l_ncihm�`lig�nb_�a[mnlc]�af[h^)�h[g_fs)�j_jmch�

[h^�C>f� %Bipihc�IW�EP%%� .653&+� Dh�g[lch_�`cmb)�g_n[giljbimcm�cm�[mmi]c[n_^�qcnb�nb_�

giljbifiac][f�[jj_[l[h]_�i`�̀ oh]ncih[f�mnig[]b�[m�q_ff�[m�jsfilc]�][_][�%Bipihc�IW�EP%%�

.6538�Cd_fg_f[h^�IW�EP%%� .660&+

*'0'*� :\Qah^[^Vh�^U�cWT�SXVTbcXeT�caPRc

Ob_�^ca_mncp_�nl[]n�^_p_fijm� `lig�[�mcgjf_�no\_�^_lcp_^�`lig�nb_�_h^i^_lg+�Ob_�

_h^i^_lg[f�]_ffm�`ilg�nb_�_jcnb_fc[f� fchcha�i`�nb_�jb[lshr)�_mijb[aom)�mnig[]b)� chn_mnch_�

[h^�l_]nog+�=o^m� `lig�nbcm�no\_�qcff� `ilg�nb_�[]]_mmils�ila[hm*�nb_� fcp_l)�a[ff\f[^^_l�[h^�

j[h]l_[m+�Ob_�g_mi^_lg[f�%mjf[h]bhc]&�g_m_h]bsg_�mollioh^cha�nbcm�no\_�jlipc^_m�nb_�

gom]f_m�%gom]of[lcm�_rn_lh[�[h^�gom]of[lcm�go]im[_&)�]ihh_]ncp_�ncmmo_�%f[gch[�jlijlc[&�

%Cijj_l�#�C[ln)� .6527�>iffchm+� .6628�Bcf\_ln)� .664&�[h^�[hacia_hc]�ncmmo_�%>iffchm+

.662&+�Obcm�]fim_�[mmi]c[ncih�\_nq__h�nb_�_jcnb_fcog�[h^�nb_�g_m_h]bsg_�b[m�\__h�

^_gihmnl[n_^� ni�\_�]lcnc][ffs� cgjiln[hn�`il�nb_�]ill_]n�ila[h�jf[]_g_hn�[h^� `oh]ncih[f
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^_p_fijg_hn�i `�nb_�_hncl_�a[mnlichn_mnch[f�msmn_g�%Cijj_l�#�C[ln)� .6528�<o`^_lb_c^_�#�

@e\cig)� .6557�C[``_h�IW�EP%#� .6568�H_h[l^�#�>[fp_ln)� .66.8�>iffchm)� .6628�Bcf\_ln)�

.664&+

=[m_^�ih�mno^c_m�qcnb�t_\l[`cmb�_g\lsim+�1ERMS�UIUMS%� cn� cm�ehiqh�nb[n�nb_�n_f_imn�

^ca_mncp_�msmn_g�^_p_fijm�`lig�]_ffm�nb[n�chcnc[ffs� fc_�[\ip_�nb_�sife�[n�nb_�g[lach[f�tih_�

i`�nb_�\f[mni^_lg�%Fcgg_f�IW�EP%#� .66-8�R[la[�#�Fcgg_f)� .66-8�Ci)� .66/&+�B[mnlof[ncih�

i]]olm�qb_h�nb_m_�]_ffm� chpifon_�oh^_lh_[nb�nb_�g[lach�niq[l^m�nb_�sife�]_ff�mol`[]_�

`ilgcha�nb_�bsji\f[mn)�nb_�lo^cg_hn�i`�nb_�_h^i^_lg�[h^�g_mi^_lg+�Obim_�]_ffm�

chpifoncha�_[lfs�qcff� `ilg�nb_�_h^i^_lg)�nb_�^ca_mncp_�nl[]n�[hf[a_+

Dh�[�l_]_hn�mno^s�ih�nb_�^_p_fijg_hn�i`�t_\l[`cmb�^ca_mncp_�ila[hm+�K[]e�IW�EP%�

%.663&�]ih]fo^_^�nb_�a[mnlichn_mnch[f�msmn_g�g[nol_m�ch�[�gi^_�nb[n�cm�mcgcf[l�ni�nb[n�ch�

bcab_l�p_ln_\l[n_m+� Dh�g[gg[fm)�[�]ihnchoiom�no\_�i`�_h^i^_lg[f�]_ffm�chcnc[ffs�]ip_lcha�

nb_�sife�m[]�]ihmnlc]nm�[h^�\_]ig_m�l_acih[ffs�m_ag_hn_^�chni� nb_�_mijb[aom)�mnig[]b�

[h^� chn_mnch_m+�Ob_�chn_mnch[f�gofncf[s_l_^�_jcnb_fcog�_p_hno[ffs�\_]ig_m�jif[lct_^�

]ifogh[l�]igjim_^�i`�̂ c``_l_hn�]_ff�nsj_m�%Bl[h^�IW�EP%#� .643&+�Ncgcf[lfs)�nb_�aon�

%chn_mnch_&�i `�nb_�t_\l[`cmb�\_achm�[m�[�]il^�i`�l[^c[ffs�[fcah_^�]_ffm�nb[n�oh^_lai_m�

%]sni&^c``_l_hnc[ncih�chni�ai\f_n�]_ffm�[h^�_hn_li]sn_m+� Kif[lct[ncih�i`�nb_�_hn_li]sn_m�

\_]ig_m�]igjf_n_)� nb_�gc]lipcffom�\lomb�\il^_l�`ilgm�[h^�^ca_mncp_�_htsg_m�\_]ig_�

bcmni]b_gc][ffs�^_gihmnl[n[\f_+

*'0'+� C]c^VT]h�^U�cWT�SXVTbcXeT�caPRc

Bipihc�IW�EP%�%�.653&�jlipc^_^�[�a_h_l[fct_^�ip_lpc_q�i`�nb_�^_lcp[ncih)� m_ko_h]_
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[h^�ncgcha�i`�̂ ca_mncp_�ila[hm�ch�nsjc][f� f[lp[f�`cmb_m+�Obcm�[ffiqm�[�]igj[lcmih�\_nq__h�

g[hs�^c``_l_hn�mj_]c_m)� ch]fo^cha�g_g\_lm�i ` �̀ [gcfs�Kf_olih_]nc^[_7

Tife*m[]� f[lp[*�`ch[f�sife�
[\miljncih

Dh]cjc_h n �aon

G[lp[

Ail]aon

Hc^aon

Cch^_on

Ol[hm`ilg[ncih Eop_hcf_m�#�[^ofnm�
@mijb[aom

Nnig[]b

<hn_l cil � chn_mnch_�

Kimn_l cil � chn_mnch_

Ob_�^ca_mncp_�nl[]n�ch�g[lch_�`ch`cmb�^_p_fijm�nblioab�[�m_lc_m�i `�bcmninsjc]�_p_hnm�

nb[n�^c``_lm�n_gjil[ffs�[gihamn�mj_]c_m+� Dh�h_qfs*b[n]b_^�`cmb)� nb_�^ca_mncp_�nl[]n�cm�

mnl[cabn)�omo[ffs�]igjim_^�i`�ih_�]_ff� nsj_�nb[n�\_]ig_m�^c`c_l_hnc[n_^�\s�nb_�_h^�i `�sife�

[\miljncih�qb_h�f[lp[f�honlcncih�]b[ha_m� `lig�_h^ia_hiom�sife�ni�_ria_hiom� `ii^�

%Jn[e_�_,�GM8%� .662&+�Aolnb_l�^c``_l_hnc[ncih�[n�f[n_l�ihnia_h_nc]�mn[a_m�i`n_h� ch]fo^_m�

m_ag_hn[ncih�chni�nb_�\o]]ijb[lshr+�`il_*)�gc^*�[h^�bch^*aon�%l_pc_q_^�\s�Bipihc�IW�EP%%�

.653&+� Aoh]ncih[f�^_p_fijg_hn�i]]olm�[n�il�h_[l�nb_�ncg_�i`�g_n[giljbimcm)� ch^c][n_^�

jlcg[lcfs�\s�nb_�[jj_[l[h]_�i`�a[mnlc]�af[h^m�[h^�jsfilc]�][_][�qb_l_\s�nb_� f[lp[f�

^ca_mncp_�msmn_g�[mmog_m� cnm�`ch[f�[^ofn�`ilg+

N[l[mko_n_�IW�EP%� %�.660&�hin_^�nb[n�nb_�^ca_mncp_�nl[]n�i `�nb_�^_p_fijcha�m_[�\l_[g�

]ihmcmn_^)�[n�b[n]bcha)�i`�[�mnl[cabn�no\_�qcnb�hi� `if^m�il�gom]of[l�f[s_lm�[h^�hi�[hn_lcil
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il�jimn_lcil�ij_hcham+�Ob_�m[g_�i\m_lp[ncihm�b[p_�l_]_hnfs�\__h�g[^_�`il�m_p_l[f�

Kf_olih_]nc`ilg�mj_]c_m)� ch]fo^cha�nb_�E[j[h_m_�`fioh^_l�%Folie[q[�#�Notoec)� .663&+�

<nf[hnc]�b[fc\on�%Kcnng[h�IW�EP%#� .66-&)�N_h_a[f�mif_)�=SPIE�VIRIKEPIRVMV�%N[l[mko_n_�IW�EP%#

.663&+�nol\in�%N_ah_l�IW�EP%#� .661&�[h^�mogg_l�`fioh^_l+�<EUEPMGLWL\V�HIRWEWMMV�%=cm\[f�#�

=_hanmih+� .662&+�Ob_�ncg_�i`�l_acih[f�j[lncncihcha�cm�mcgcf[l�[gihamn�nb_m_�mj_]c_m)�

l[hacha� `lig� .� ni�0�^[sm�jimn*b[n]b+�Ob_�chn_mnch[f�nl[]n�ip_l�nb_�h_rn�m_p_l[f�q__em�[fmi�

mbiqm�mcgcf[l�^_p_fijg_hn[f�nl_h^m�ch]fo^cha�[h�ch]l_[m_�ch�aon�f_hanb�[h^�`if^cha)�

go]im[f�^c``_l_hnc[ncih�[h^�[h�ch]l_[m_�ch�mnl[nc`c][ncih�[h^�`olnb_l�[jj_[l[h]_�[h^�

^c``_l_hnc[ncih�i`�nb_� fcp_l)�a[ff\f[^^_l�[h^�j[h]l_[m+

Ob_�f[lp[f� `il_aon�][h�\_�[l\cnl[lcfs�^cpc^_^�chni�[�\o]][f�][pcns)�jb[lshr)�

_mijb[aom�[h^�mnig[]b+�Ncgcf[l�ni�nb_�[^ofn�^ca_mncp_�msmn_g)�nb_� f[lp[f�\o]][f�][pcns�[h^�

jb[lshr�[l_�]igjim_^�i`�mko[giom�%=cm\[f�#�=_hanmih)� .6628�N[l[mko_n_�IW�EP%#� .662&�

il�]o\ic^[f�_jcnb_fcog�^cmj_lm_^�qcnb�go]iom�]_ffm�%Bipihc�IW�EP%%� .653&+� Kimn_lcilfs)�nb_�

go]im[�i`�nb_�_mijb[aom�l[ha_m� `lig�gofncf[s_l_^�mko[giom�_jcnb_fcog� %Fdilmpce�IW�EP%%�

.66.7�=cm\[f�#�=_hanmih+� .662&�ni�mcgjf_�]o\ic^[f�%N[l[mko_n_�IW�EP%#� .663&�

chn_l^cmj_lm_^�qcnb�ai\f_n�]_ffm+�Ob_�mnig[]b�mn[lnm�i``�[m�[h�[hf[a_�nb[n�cm�bcmnifiac][ffs�

^cmnch]n�`lig�\inb�nb_�_mijb[aom�[h^�chn_mnch_+�Ob_�go]im[�cm�]igjim_^�i `�]ifogh[l�

_jcnb_fcog�^_pic^�i`�[�\lomb�\il^_l�[h^�ai\f_n�]_ffm�%=cm\[f�#�=_hanmih+� .6628�

N[l[mko_n_�_,[,+)� .663&+

<�]b[l[]n_lcmnc]� `_[nol_�[n�nbcm�^_p_fijg_hn[f�mn[a_�cm�nb_�[\m_h]_�i `� a[mnlc]�

af[h^m�il�jsfilc]�][_][�^olcha�nb_� `clmn�gihnb�i`�fc`_8�nlo_�ni�gimn�n_f_imn�mj_]c_m)�[�

`oh]ncih[f�mnig[]b�[h^�jsfilc]�][_][�n_h^�ni�[jj_[l�f[n_�ch�f[lp[f� fc`_�%N[l[mko_n_�IW

/.



Ü,++.660&�[h^�[l_�omo[ffs�hin�i\m_lp_^�ohncf�g_n[giljbimcm�%K_^_lm_h�#�A[fe*K_^_lm_h)�

.66/8�N_ah_l�IW�E M#� .6618�=cm\[f�#�=_hanmih)� .662&+� Ob_�^_p_fijg_hn�i`�\inb�i`�nb_m_�

mnlo]nol_m�]ihmncnon_m�nb_�f[mn�giljbifiac][f�]b[ha_�ch�nb_�[fcg_hn[ls�][h[f�%Bipihc�IW�

EP%#� .653&+

Ob_� chn_mnch_�[h^�l_]nog�%[hn_lcil�[h^�jimn_lcil�chn_mnch_&� ch�nb_� f[lp[_�[l_�mcgcf[l�

ch�mnlo]nol_�[h^�`oh]ncih�ni�nbim_�i `�nb_�[^ofn+�?_p_fijcha�`lig�nb_�gc^*�[h^�bch^*aonm�

l_mj_]ncp_fs)�nb_m_�l_acihm�[l_�mj_]c[fct_^�`il�honlc_hn�^ca_mncih�[h^�[\miljncih)�\inb�

]ihn[chcha�[�mchaf_�f[s_l�i `�]ifogh[l�]_ffm�qcnb�[�mnlc[n_^�\il^_l�i`�gc]lipcffc+�

>snifiac][ffs)�mojl[ho]f_[l�p[]oif[l�mnlo]nol_m� ch�nb_�chn_mnch_�[h^�l_]nog�_jcnb_fc[�[l_�

jlijim_^�^ca_mncp_�g_]b[hcmgm�[`n_l�fogch[f�bs^lifsmcm�i `�fcjc^m�[h^�jlin_chm)�

l_mj_]ncp_fs�%Bipihc�IW�EP%%� .653&+

<]]_mmils�ila[hm�[jj_[l�ni� \_�^c``_l_hnc[n_^�\s�nb_�ncg_�i`�̀ clmn�`__^cha+�Ob_�

j[h]l_[m�i `�nb_�mogg_l�`fioh^_l�cm�^c``_l_hnc[n_^�[n�b[n]bcha�[h^�j[h]l_i]sn_m�\_ach�ni�

ila[hct_� chni�[]chc�\s� `iol�^[sm�[`n_l�b[n]bcha8� nb_� fcp_l�cm�giljbifiac][ffs�]igjf_n_�\s�

^[s� .-�%=cm\[f�[h^�=_hanmih+� .662&+

*'1� 9XVTbcXeT�T]ih\Tb

@htsg_m�[l_�]f[mmc`c_^�[]]il^cha�ni�nb_�nsj_m�i `�]b_gc][f� l_[]ncihm�nb_s�

][n[fst_� chni�mcr�]f[mm_m*�%.&�irc^il_^o]n[m_m)�%/&� nl[hm`_l[m_m)�%0&�bs^lif[m_m+�%1&� fsm[m_m+�

%2&� cmig_l[m_m�[h^�%3&� fca[m_m�%Gid^[�IW�EP%%� .646&+� ?ca_mncp_�_htsg_m�[l_�bs^lif[m_m8�

nb[n�cm+� nb_� `ii^�g[n_lc[f�%mo\mnl[n_&� cm�\lie_h�^iqh�\s�nb_�jli]_mm�i`�bs^lifsmcm)� nb_�

mjfcnncha�i `�[�]igjioh^�\s�[^^cncih�i`�[�q[n_l�gif_]of_+�Ob_�bs^lif[m_m�][h�\_�`olnb_l

/ /



]f[mmc`c_^�chni�nb_�jbimjb[n[m_m)�mofjb[n[m_m)�_mn_l[m_m)�afs]imc^[m_m)�[h^�jlin_ifsnc]�

_htsg_m+�@htsg_m�[l_�]b[l[]n_lct_^�\s�`iol�hog_l[fm)�nb_�`clmn�i`�qbc]b�ch^c][n_m�ni�

qbc]b�i`�nb_�mcr�]f[mm_m�cn�\_fiham+�Ob_�m_]ih^�ch^c][n_m�nb_�mo\]f[mm)� nb_�nbcl^�nb_�mo\*

mo\]f[mm�[h^�nb_� `iolnb�nb_�ilcach[f�hog\_l�i`�nb_�_htsg_�qcnbch�nb_�mo\*mo\]f[mm�%Gid^[�

IW�EP%#� .646&+

Ob_�jbimjb[n[m_m�][n[fst_�nb_�bs^lifsmcm�i`�_mn_lm�i `�jbimjbilc]�[]c^�%0+.+0+*&�[h^�

jbimjbiliom�]ihn[chcha�[]c^�[hbs^lc^_m�%0+3+.+*&+�Obcm�alioj� ch]fo^_m�[]c^�[h^�[fe[fch_�

jbimjb[n[m_�[h^�afo]im_*3*jbimjb[n[m_+�Ob_m_�_htsg_m�[l_� `ioh^�ch�nb_�_h^inb_fcog�i`�

\fii^�p_mm_fm)�\lomb�\il^_l�i`�l_h[f�]ihpifon_^�no\of_m)�[h^� fogch[f�g[lach�i`�chn_mnch[f�

_jcnb_fcog8�[]c^�jbimjb[n[m_�cm�`ioh^�g[chfs�ch�fsmimig_m�%Gid^[�IW�EP%#� .646&+

Ob_�_mn_l[m_m�%0+.+.+*&�mjfcn�_mn_lm�i ` �][l\irsfc]�[]c^)�a_h_l[ffs�bs^lifsmcha�mbiln�

]b[ch� `[nns�[]c^m�%Jfcp_l�IW�EP%#� .66.&+� Dh�g[hs�[hcg[fm�_mn_l[m_�[]ncpcns�b[m�\__h�l_jiln_^�

ni�\_�bcab�ch�nb_�fcp_l)� chn_mnch_�[h^�ec^h_s�%Gid^[�IW�EM#� .646&+

Ob_�mofjb[n[m_m�%0+.+3+*&�bs^lifsm_�mofjbolc]�_mn_lm+�J`�nb_� .1�ehiqh�mofjb[n[m_m)�

ihfs�[lsfmofjb[n[m_�][h�\_�^_gihmnl[n_^�bcmni]b_gc][ffs+�@htsg_m�`il�nbcm�alioj�[l_�

fi][n_^� ch�nb_� fcp_l�[h^�ec^h_s�%Jfcp_l�IW�EP%#� .66.&+

Bpc]imc^[m_m�%0+/+*&�bs^lifst_�afs]imc^_�\ih^m�ch�afs]imc^_m)�ifcaim[]]b[lc^_m)�

afs]ijlin_chm)�afs]ifcjc^m�[h^�afs]im[gchiafs][hm�[h^�[l_� `ioh^�ch�hog_liom�jf[hn�[h^�

[hcg[f�ncmmo_m�%Gid^[�IW�E M# � .6468�Bimml[o�IW�EP%#� .66.�&+

Ob_�jlin_ifsnc]�_htsg_m�%0+1+*&�][n[fst_�nb_�mjfcnncha�i`�j_jnc^_�[h^�[gc^_�\ih^m�

[h^�[l_�pcn[f� ch�jlin_ch�^ca_mncih+�Ob_s�[l_�^cpc^_^�chni�nqi�aliojm8�_rij_jnc^[m_m�%0+1+..�

ni�0+1+.6&� l_kocl_�nb_�jl_m_h]_�i`�n_lgch[f�][l\irsf�il�[gchi�alioj�ih�ih_�mc^_�i`�nb_



j_jnc^_�\ih^�[h^�ch]fo^_�nb_�[gchij_jnc^[m_m�[h^�^cj_jnc^sfj_jnc^[m_m+�@h^ij_jnc^[m_m�

%0+1+/.� ni�0+1+/1)�0+1+66&�bs^lifst_�j_jnc^_�\ih^m�qcnbch�[�jlin_ch�]b[ch�[h^�[l_�

^_m]lc\_^�[m�nb_�jlin_ifsnc]�_htsg_m�i`�nb_�^ca_mncp_�nl[]n+�@r[gjf_m�i `�nbcm�alioj�

ch]fo^_�nlsjmch)�]bsginlsjmch� [h^�_hn_lij_jnc^[m_�%Gid^[�IW�EP%#� .6468�Gid^[�IW�EP%#

.66.&+

*'1'*� 9XbcaXQdcX^]�^U�SXVTbcXeT�T]ih\Tb

Ob_m_�_htsg_m�[l_�jl_m_hn�[n�p[lciom�l_acihm�[fiha�nb_�^ca_mncp_�nl[]n)�\on�cn�cm�nb_�

chn_mnch_�qb_l_�gimn�i`�nb_g�[l_� `ioh^+�Ob_�fogch[f�g_g\l[h_�i`�_hn_li]sn_m�cm�

]b[l[]n_lct_^�\s�nb_�[\oh^[h]_�i`�gc]lipcffc�`ilgcha�nb_�\lomb�\il^_l+�Hc]lipcff[l�

bs^lif[m_m�mo]b�[m�[fe[fch_�jbimjb[n[m_)�[gchij_jnc^[m_+�_hn_lij_jnc^[m_+�

^cj_jnc^sfj_jnc^[m_�DQ+�[h^�s*afon[gsfnl[hmj_jnc^[m_�jf[s�[�lif_�ch�nb_�`ch[f�^ca_mncih�i`�

nb_�honlc_hnm�[h^�[ffiq�nl[hmjiln�[]limm�nb_�gc]lipcff[l�g_g\l[h_�%Iil_h�IW�E M# � .653&+

Dh�bcab_l�p_ln_\l[n_m)� nb_�[]ncpcns�i`�p[lciom�jlin_ch[m_m�b[m�\__h�`ioh^�[fiha�nb_�

f_hanb�i`�nb_�^ca_mncp_�nl[]n+�?cj_jnc^sfj_jnc^[m_�%?<K&�DQ�b[m�\__h�`ioh^�ch�nb_�

_jcnb_fc[f�]_ff�mol`[]_�g_g\l[h_�i`�nb_�_mijb[aom�[h^�?<K�D�[h^�DD� ch�nb_cl�fsmimig_m+� Dh�

nb_�mg[ff� chn_mnch_�[gchij_jnc^[m_�%<K&�<�[h^�H�%gc]limig[f&8�s*�

a�.�on[gsDnl[hmj_jnc^[m_8�?<K�D+� DD+�[h^�DQ8�nlsjmch8�_h^ij_jnc^[m_8�[h^�]bsginlsjmch�

q_l_� `ioh^�[mmi]c[n_^�qcnb�nb_�gc]lipcffom�\lomb�\il^_l+�@h^i]lch_�]_ffm� ch�nb_�a[mnlc]�

af[h^m�i`�nb_�mnig[]b�mbiq_^�jimcncp_�mn[chcha�`il�<KH�qbcf_�?<K� D�[h^�DD�[h^�<K<�

q[m�m__h� ch�nb_�]bc_`�]_ffm�%Bimml[o+� .65.&+
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*'1'+� C]c^VT]h�^U�SXVTbcXeT�T]ih\Tb

Ob_�`oh]ncih[f�m_]l_ncihm�i`�nb_�^_p_fijcha�^ca_mncp_�nl[]n�b[p_�hin�\__h�mno^c_^�

ch�_cnb_l�s_ffiqn[cf�il�qchn_l�`fioh^_l�\on�b[p_�\__h�ch�inb_l�g[lch_�f[lp[_�qcnb�

[ko[]ofnol_�jin_hnc[f+� Klin_ch�^ca_mnc\cfcns)� fche_^�ni�nb_�bcab�giln[fcns�l[n_�i `�f[lp[f�

g[lch_� `cmb�%K_^_lm_h)� .660&�b[m� f_^�ni�[h�ch]l_[m_�ch�nb_�l_m_[l]b�i`�̀ ii^�^ca_mnc\cfcns�

[h^�fi][fct[ncih�i`�bs^lifsnc]�_htsg_m�^olcha�p[lciom�mn[a_m�i`�̂ _p_fijg_hn�%Fifeipmec�

IW�EP%#� .6608�N_ah_l�_,[,+)� .6607�Gch^h_l�_,[,++� .6628�His[hi�_,[,+)� .663&+

Ob_�[jj[l_hn�chn_hmcnc_m�%[]ncpcns�i `�_htsg[nc]� l_[]ncih�\[m_^�ih�[�]ifil�l_[]ncih&�

i ` �̂ ca_mncp_�_htsg_m� ch]l_[m_�[m�^_p_fijg_hn�]ihncho_m+� Dh�[�l_pc_q�i`�̂ ca_mncih� ch� `cmb�

f[lp[_)�Bipihc�IW�EP%� %.653&� ch^c][n_�nb[n�^ca_mncp_�_htsg_m� ch]l_[m_�ch�nb_cl�[]ncpcns�

^olcha�nb_�f[lp[f� j_lci^�\_`il_�nl[hm`ilg[ncih+� Dn�q[m�jlijim_^�nb[n�nb_�a_h_l[f� ch]l_[m_�

ch�_htsg_�[]ncpcnc_m�[`n_l�sife�[\miljncih�[h^� `clmn�`__^cha�cm�\_][om_�i`�_htsg_m� chb_l_hn�

ch�nb_� fcp_� `ii^+� Aolnb_l)�_htsg_�jli^o]ncih�g[s�\_�[�l_mjihm_�ni� chcnc[f� `ii^�

]ihmogjncih�[h^� ch]l_[mcha�l[ncih�mct_+

Ob_�[giohn�i`�_htsg_m�^_n_]n_^�ch�nb_�^ca_mncp_�nl[]n�m__gm�ni�\_�^_j_h^_hn�ih�

nb_� `__^cha�i`�nb_� f[lp[_+�P_\_lm]b[l�%.660&)� mno^scha�b_llcha�^0PXTIE�LEUIRKMMV"� [h^�

nol\in�f[lp[_)� l_jiln_^�ih�nb_�bcab_l�jilncih�i`�nlsjmch� ch�sioha�`__^cha�b_llcha� f[lp[_�

nb[h� ch�mn[lpcha�f[lp[_)� ch^c][ncha�nb[n�j_lb[jm�_ria_hiom�nlsjmch*fce_�_htsg_m�g[s�

ch`fo_h]_�nb_�g_[mol_g_hn+� Dh�]il_aihc^�f[lp[_�^0SUIKSQMV�PEYEUIWXV�G+&�nlsjmch�[h^�

g[fn[m_�[]ncpcnc_m�q_l_�bcab_l�ch�f[lp[_�`_^�^ls�^c_nm�nb[h�nbim_� `__^�tiijf[henih�qb_l_[m�

[gchij_jnc^[m_�q[m�bcab_l�ch�f[lp[_� `_^�tiijf[henih+� Dh�mn[lp_^�f[lp[_�nlsjmch)�g[fn[m_)�

[h^�[fe[fch_�jbimjb[n[m_�mbiq_^�[�h_a[ncp_�l_mjihm_�%N_ah_l�IW�EP%%� .656&+
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*'2� ETbTPaRW�^QYTRcXeTb

`>hiqD_^a_�i`�ihnia_h_nc]�]b[ha_m�ch�s_ffiqn[cf�[h^�qchn_l�`fioh^_l�\_`il_)�

^olcha�[h^�[`n_l�g_n[giljbimcm�qcff�b_cabn_h�iol�\[mc]�oh^_lmn[h^cha�i`�nb_m_�nqi�

Kf_olih_]nc^�mj_]c_m+�=[mc]�\cifiac][f� `oh^[g_hn[fm�[l_�h_]_mm[ls�ni�[]bc_p_�[�gil_�

msmn_g[nc]�[jjli[]b�ni�nb_cl�l_[lcha+�Fhiqf_^a_�i`�̂ ca_mncp_�msmn_g�ihnia_hs)� ch]fo^cha�

nb_�ihnia_hs�i`�̂ ca_mncp_�_htsg_m)�g[s�cgjlip_�l_[lcha�mnl[n_ac_m�i`�nb_m_�mj_]c_m�\s�

jlipc^cha�chcnc[f�ch`ilg[ncih�ih�^ca_mncp_�msmn_g�][j[\cfcnc_m�[mmi]c[n_^�qcnb�^c``_l_hn�

`__^cha�l_acg_m+

Ob_�l_m_[l]b�i\d_]ncp_m�i`�nbcm�mno^s�q_l_7

.+�Oi�_r[gch_�nb_�mnlo]nol[f�]b[ha_m�i`�nb_�^ca_mncp_�msmn_g�^olcha�^_p_fijg_hn�

i`�s_ffiqn[cf� `fioh^_l�omcha�fcabn�gc]lim]ijs�[h^�go]iom�bcmni]b_gcmnls+

/+�Oi�_r[gch_�nb_�ihnia_hs�i`�̂ ca_mncp_� `oh]ncih�\s�mno^scha�nb_�]_ffof[l�

fi][fct[ncih�i`�nb_�[]ncpcns�i`�̂ ca_mncp_�_hts�g_m�omcha�_htsg_�bcmni]b_gcmnl:*+

0+�Oi�]igj[l_�nb_�ihnia_hs�i`�̂ ca_mncp_�`oh]ncih�ih�nb_�\[mcm�i`�̂ c_n7�[�mn[h^[l^�

fcp_�%linc`_l�[h^�[fa[_&�^c_n)�q_[hcha� `lig�fcp_�`ii^�ni�[�m_f_]n_^�ko[fcns�gc]lij[lnc]of[n_�

^c_n)�[h^�mn[lpcha� f[lp[_+
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Jhnia_hs�i`�nb_�^ca_mncp_�nl[]n�^olcha� f[lp[f�^_p_fijg_hn�i `�s_ffiqn[cf� `fioh^_l7�[�fcabn�
gc]lim]ijc]�[h^�go]iom�bcmni]b_gc][c�mno^s

=[afif_+�>[lifsh�E+)�Holl[s)�C[lls�H+)�Bi``+�Bl_a�K++�[h^�Rlcabn)�Bf_h^[�H+�

Eiolh[f�i`�Acmb�=cifias)� .664)2.7� ./-*.01+

Ç� .664�Ob_�Acmb_lc_m�Ni]c_ns�i`�nb_�=lcncmb�Dmf_m�

Ko\fcmb_^�`il�Ob_�Acmb_lc_m�Ni]c_ns�i`�nb_�=lcncmb�Dmf_m�\s�<][^_gc]�Kl_mm

>[h^c^[n_$m�>ihnlc\oncih7

Ob_�][h^c^[n_$m�]ihnlc\oncih�ch]fo^_^�^[n[�[h[fsmcm�[h^�^_m]lcjncih�i`�nb_�l_mofn�[h^�q[m�
l_mjihmc\f_� `il�nb_�jl_j[l[ncih�i`�nb_�g[hom]lcjn�`il�jo\fc][ncih� ch]fo^cha�qlcncha�nb_�
chnli^o]ncih)�g[n_lc[fm�[h^�g_nbi^m)�l_mofnm)�^cm]ommcih�[h^�l_`_l_h]_m+

/4



+'�9><:FG>I:�GE68G�CBGC<:BL�6B9�AH8CHF�=>FGC8=:A>FGEL�C;�

@6EI6@�L:@@CJG6>@�;@CHB9:E

+'*� >]ca^SdRcX^]

Ob_�`oh]ncih[f� fc`_�bcmnils�i`�f[lp[f�mn[a_m� `il�g[hs�i`�iol�g[lch_�`f[n`cmb�mj_]c_m�
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_mijb[aom�[h^�[n�nb_�jimn_lcil�_h^�i`�nb_�mnig[]b�h_[l�nb_� chn_mnch[f�]ihmnlc]ncih�[ffiq_^�
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[h^�nb[n�[]ncpcns�ch]l_[m_m�qcnb�[a_+� Dh�nbcm� chp_mnca[ncih)�[]ncpcns�i `�[h�_htsg_�cm�\[m_^�

ih�nb_�chn_hmcns�i`�nb_�l_[]ncih�i\m_lp_^+�Ccab_l�chn_hmcnc_m)� cgjfscha�[h�ch]l_[m_� ch�

_htsg[nc]�[]ncpcns)�[l_�m__h�ch�nb_�chn_mnch_)�gimnfs� fi][fct_^�ch�nb_�[hn_lcil�chn_mnch[f�

m_ag_hnm�%N_ah_l�IW�E M#� .6568�N[l[mko_n_�IW�[,+)�.660&+� Dn�b[m�\__h�moaa_mn_^�nb[n�nbcm�

ihnia_h_nc]� ch]l_[m_�qcnbch�nb_�chn_mnch_�cm�[]]igj[hc_^�\s�[h�ch]l_[m_�ch�nb_�pifog_�i`�

chn_mnch[f�go]im[�%N_ah_l�IW�EM#� .656&+

Ob_�^ca_mncp_�_htsg_�[]ncpcnc_m�i`�f[lp[_� `_^�^c``_l_hn�^c_n[ls�l_acg_m�%c+_+�[� l̂:$�

^c_n)�[�fcp_�^c_n�il�mn[lp[ncih�]ih^cncihm&�[l_�\inb�_htsg_�[h^�mj_]c_m�^_j_h^_hn+�>[bo�#�

U[g\ihchi� Dh`[hn_�%�.661&�hin_^�nb[n�ch�m_[�\[mm� f[lp[_�^1MGIRWUEUGLXV�PELUE["#�h_cnb_l�

^c_n�hil�^c_n[ls�]b[ha_�%c+_+�q_[hcha&�[``_]n_^�nlsjmch�[]ncpcns�\on�[gsf[m_�[]ncpcns�q[m�

ch^o]_^�\s�nb_�bcab�mn[l]b�]ihn_hn�i`�[�gc]lij[lnc]of[n_�^c_n+� Dh�mnlcj_^�\[mm�^9SUSRI�

%VGM[EWMPMV"� f[lp[_)�nb_�mj_]c`c]�[]ncpcns�i`�̂ ca_mncp_�_htsg_m�%ch]fo^cha�nlsjmch�[h^�

[gsf[m_&�q[m�hin�ch`fo_h]_^�\s�^c_n�`il�nb_�`clmn� ./�^[sm�%=[l[ac�#�Gip_ff)� .653&+�<ff�

_htsg[nc]�[]ncpcnc_m� ch�m_[�\l_[g�f[lp[_�nb[n�q_l_�mn[lp_^�`il�[�j_lci^�i`�.-�^[sm�

^_]l_[m_^�%His[hi�EW�E M#� .663&+

<fnbioab�nb_�ijncgog�^_p_fijg_hn[f�mn[a_� `il�q_[hcha�`cmb�f[lp[_� `lig�[�fcp_�

^c_n�ihni�[h�[lnc`c]c[f�^ls�^c_n�cm�[fmi�mj_]c_m�^_j_h^[hn�%U[g\ihchi� Dh`[hn_�#�>[bo+
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.661&+� ch�g[lch_�f[lp[_�%ch]fo^cha�Kc_olih_]nc`ilg_m&)�^c_n�mo\mncnoncih�cm�^c``c]ofn�[h^�

omo[ffs�mo]]_mm`offs�[]]igjfcmb_^�[n�il�mbilnfs�[`n_l�g_n[giljbimcm�%K_lmih�G_�Mos_n�IW�

EP%%� .660&�qb_h�nb_�mnig[]b�^c``_l_hnc[n_m�[h^�\_]ig_m�`oh]ncih[f�%Hcq[�IP�E M#� .66/8�

N_ah_l�IW�E M#� .6608�N_ah_l�IW�EP%#� .6618�=cm\[f�#�=_hanmih)� .6628�Folie[q[�#�Notoec+�

.663&+�Ob_�cgg[nol_�^ca_mncp_�nl[]n�i `�sife*m[]�f[lp[_�g[s�l_kocl_�nb_�jl_m_h]_�i`�

_ria_hiom�_htsg_m� chb_l_hn�ch� fcp_� `ii^�%G[o``�#�Ci`_l+� .6518�=[l[ac�#�Gip_ff+� .6538�

Fifeipmec�IW�EM%� .660&+� Dh�m_[�\l_[g�f[lp[_)�[^^cncih�i`�_ria_hiom�_htsg_m�ni�[�

gc]li^c_n�b[m�[�jimcncp_�_``_]n�ih�[mmcgcf[ncih�i`�nb[n�^c_n�%Fifeipmec�IW�E M%� .660&+�

Hohcff[*Hil[h�[h^�]i*qile_lm�%.66-&�]ih]fo^_^�nb[n�`il�_ria_hiom�^ca_mncp_�_htsg_m�

jf[s_^�[h� cgjiln[hn�lif_� ch�^ca_mncih�`il�nol\in�f[lp[_+�Jnb_l�l_m_[l]b_lm�b[p_�l_jiln_^)�

biq_p_l)� nb[n�f[lp[_�[l_�hin�^_j_h^_hn�ih�_ria_hiom�_htsg_m� `il�^ca_mncih�i`�̀ ii^�

%Folie[q[�#�Notoec+� .663&�hil�^i� nb_m_�_htsg_m�]ihnlc\on_�ni�nb_�^ca_mncp_�_htsg_�

][j[]cns�i`�nb_�f[lp[_�%U[g\ihchi� Dh`[hn_�IW�EM%� .663&+� M[nb_l)� `[]nilm�nb[n�mncgof[n_�

^ca_mncp_�_htsg_�m_]l_ncih�g[s�\_� `ioh^� ch�h[nol[f�tiijf[henih�%Folie[q[�#�Notoec+�

.663&+� Dh�[^^cncih)� cn�b[m�\__h�jlijim_^�nb[n�_[lfs�q_[hcha�g[s�[]no[ffs�^_f[s� f[lp[f�

^_p_fijg_hn)�j[lnc]of[lfs�nb_�ihm_n�i `�j[h]l_[nc]�m_]l_nils�`oh]ncihm�%>[bo�#�U[g\ihchi�

Dh`[hn_+� .661&+

Ob_�n_gjil[f�[h^�mj[nc[f�^_p_fijg_hn�i`�̂ ca_mncp_�_htsg_m� ch�_cnb_l�s_ffiqn[cf�il�

qchn_l�`fioh^_l�f[lp[_�b[p_�hin�\__h�mno^c_^�ni�^[n_+�Rbcf_�l_[lcha�jl[]nc]_m�nsjc][ffs�

oncfct_�]ofnol_^�tiijf[henih+�nb_�_``_]nm�i`�q_[hcha�ih�molpcp[f)�aliqnb�[h^�^_p_fijg_hn�

b[p_�hin�\__h�chp_mnca[n_^�ch�_cnb_l�i`�nb_m_�mj_]c_m+�Ob_�joljim_�i `�nbcm�mno^s�q[m�ni�

]igj[l_�nb_�^_p_fijg_hn�i`�̂ ca_mncp_�_htsg_�[]ncpcns�ch�nqi�mj_]c_m�i`�jf_olih_]nc^m+
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s_ffiqn[cf�[h^�qchn_l�`fioh^_l)�oh^_l�nbl__�^c``_l_hn�^c_n[ls�]ih^cncihm7�[�fcp_�%linc`_l�[h^�

[fa[f&�^c_n)�q_[hcha�ihni�[�]igjioh^�^c_n�il�mn[lp_^+

,'*'*� DW^b_WPcPbTb

=inb�[]c^�[h^�[fe[fch_�jbimjb[n[m_�[l_�][j[\f_�i`�bs^lifstcha�

jbimjbigihi_mn_lm�%0+.+0+*&�[h^�[l_�^cmnchaocmb_^�`lig�_[]b�inb_l�ih�nb_�\[mcm�i`�nb_cl�

jC�ijncgog)�nb[n�i`�[fe[fch_�jbimjb[n[m_�\_cha�bcab_l�nb[h�[]c^�jbimjb[n[m_+�<fe[fch_�

jbimjb[n[m_�%0+.+0+.&�][n[fst_m�nb_�\l_[e^iqh�i`�_mn_lm�i`�ilnbijbimjbilc]�[]c^7

-*jbimjbilc]�[]c^�gihi_mn_l�(�CXJ� 9� [f]ibif�(�ilnbijbimjb[n_�

Obcm�_htsg_� cm�jlcg[lcfs� `ioh^�ch�]_ff�g_g\l[h_m�qb_l_�[]ncp_�nl[hmjiln�n[e_m�jf[]_� fce_�

nb_�\lomb�\il^_l�i`�_hn_li]sn_m�[h^�jlircg[f�no\of_�]_ffm�i`�nb_�ec^h_s�[m�q_ff�[m� ch�

b_j[ni]sn_m�[h^�][jcff[lc_m�%Gid^[�IM�EP%%� .646&+� +<+fnbioab�[]]il^cha�ni�=ila_lm�[h^�]i*�

qile_lm�%.66.&�nb_�lif_�i`�nbcm�_htsg_�ch�jbsmcifiac][f�jli]_mm_m�l_g[chm�ni�\_�

_fo]c^[n_^)� cn�cm�^_m]lc\_^�[m�\_cha�i`�al_[n�cgjiln[h]_�`il�g_g\l[h_�^ca_mncih�ch�`cmb_m�

%Fot$gch[�#�Ngclhip[)� .66/&+� Dn�b[m�\__h�]ill_f[n_^�qcnb�`[n�[\miljncih�[h^�g[s�m_lp_�

[m�[�g[le_l�i`�nb_� chn_hmcns�i`�honlc_hn�[\miljncih�%Bipihc�IW�EP%%� .6537�N_ah_l�IM�EP%%�

.656&+�j[lnc]of[lfs� ch�][n[fstcha�nb_�nl[hm`_l�i`�afo]im_�nblioab�nb_� chn_mnch[f�_jcnb_fcog+

<]c^�jbimjb[n[m_�%0+.+0+/&�[fmi�]f_[p_m�_mn_lm�i`�ilnbijbimjbilc]�[]c^�\on�

fc\_l[n_m�jb_hif�[m�nb_�[f]ibif+� Dn�cm� fi][fct_^�ch�fsmimig_m�qcnb�bcab_mn�[]ncpcns�ch�nb_�

mjf__h)�ec^h_s)� fcp_l)� chn_mnch_�[h^�[^l_h[fm�%Gid^[�IW�EM%� .646&+�Gce_�[fe[fch_�

jbimjb[n[m_)�nb_�[]no[f� MR�YMYS�\ci]b_gc][f� `oh]ncih�i`�[]c^�jbimjb[n[m_�l_g[chm�i\m]ol_�

%=ila_lm�IW�EM%� .66.&+� Dh� `cmb� f[lp[_)� cn�b[m�\__h�fi][fct_^�ch�nb_�_jcnb_fcog�i`�mnig[]b
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go]im[)�mnlc[n_^�\il^_l�i `�chn_mnch[f�_hn_li]sn_m�[h^�mojl[ho]f_[l�al[hof_m�i`�nb_�

_hn_li]sn_m�i`�nb_�jimn_lcil�chn_mnch_+�Obcm�_htsg_�[jj_[lm�^olcha�_ria_hiom� `__^cha�ch�

nb_�chn_mnch_�i`�m_[�\l_[g�f[lp[_� %N[l[mko_n_�IW�EM#� .660&+

,'*'+� B^]b_TRXUXR�TbcTaPbTb

Iihmj_]c`c]�_mn_l[m_m�%0+.+.+*&�\_fiha�ni�[�f[la_�alioj�i`�_htsg_m)�][l\irsf_mn_l�

bs^lif[m_m)� nb[n�ch]fo^_�][l\irsf_mn_l[m_m+�[lsf_mn_l[m_m�[h^�[]_nsf_mn_l[m_m+�B_h_l[ffs)�

_mn_l[m_m�bs^lifst_�][l\irsfc]�_mn_lm�i`�[f]ibifm)�jb_hifm)�h[jbnbifm�[h^�fcjijlin_chm)�[m�

mbiqh�\s�nb_�a_h_l[f�_ko[ncih�%Gid^[�IM�EP%%�.6467�Cccdc�#�>iolnh_s+� .650&7

M>JJMå�(�C+J� 9� M>JJC�(�MåJC

Dh�n_f_imnm+�nb_�hihmj_]c`c]�_mn_l[m_m�b[p_�\__h�`ioh^�ch�nb_�ec^h_s)�mnig[]b)�

chn_mnch_)� l_]nog)�_ri]lch_�j[h]l_[m)� fcp_l�[h^�sife�msh]sncog+�Ob_s�[l_�\_fc_p_^�ni�

`oh]ncih�[m� fcjijlin_ifsnc]�_htsg_m�%Ccldc�#�>iolnh_s)� .6508�N_ah_l�IM�EP%#� .656&+�

Iihmj_]c`c]�_mn_l[m_m�b[p_�\__h�fi][fct_^�\inb� ch�nb_�]snijf[mg�[h^�\lomb�\il^_l�i`�

_hn_li]sn_m�%Ccldc�#�>iolnh_s)� .6508�N_ah_l�IW�EP%#� .656&+� @mn_l[m_�[]ncpcns� cm� fi][n_^� ch�

nb_�af[h^of[l�[h^�_jcnb_fc[f�]_ffm�i `�nb_�mnig[]b�%N_ah_l�IW�E M#� .656&�qb_l_�ch�nb_�j_l]b)�

nbcm�[]ncpcns�q[m�jl_m_hn�ch�nb_�mol`[]_�[h^�]bc_`�]_ffm�%Cccdc�#�>iolnh_s)� .650&+�Ob_�

bs^lifsmcm�i `�][l\irsfc]�_mn_lm�\s�_mn_l[m_�cm�_rnl[]_ffof[l�[h^� cm� chcnc[n_^�ch�nb_�mnig[]b�

[h^�]igjf_n_^�ch�nb_� chn_mnch_+� Dn�b[m�\__h�moaa_mn_^�nb[n�_mn_l[m_m�[l_�l_mjihmc\f_� `il�

chnl[]_ffof[l�bs^lifsmcm�i`�[\mil\_^�mcgjf_�][l\irsfc]�_mn_lm�%Ccldc�#�>iolnh_s+� .650&+
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,'*%,� Da^cTPbTb

K_jnc^[m_m�[l_�jlin_ifsnc]�_htsg_m�nb[n�][n[fst_�nb_�bs^lifsmcm�i `�jlin_chm�[h^�

j_jnc^_m�[]]il^cha�ni� nb_�a_h_l[f�l_[]ncih�%Gid^[�IW�EM#�.6468�Gid^[�IW�E M%� .66.&7�

M*>J*IC*M$�(�C+J� 9� M>JJC�(�M$*IC)

B_h_l[ffs)�jlin_chm�[l_�cgjiln[hn�ch�jlipc^cha�[h�_h_las�miol]_�[h^�ch�nb_�jli^o]ncih�i`�

gom]f_�ncmmo_�[h^�_htsg_m�%>f[le�IW�X8%� .652&+� Klin_ifsnc]�[]ncpcns�mn[lnm�ch�nb_�mnig[]b�

qcnb� nb_� \l_[e^iqh�i`�jlin_chm�\s�nb_�[]ncih�i `�j_jmch+�Ob_�`ch[f�^ca_mncih�i`�jlin_chm�

i]]olm�ch�nb_�chn_mnch_�%Ccldc�#�>iolnh_s+� .65/&�qcnb�nb_�m_ko_hnc[f�]f_[p[a_�i`�j_jnc^_m�

\s�_rij_jnc^[m_m�[h^�[\miljncih�i`�̀ l__�[gchi�[]c^m�`lig�nb_�aon�fog_h�%>f[le�IW�E M%�

.654&+� Dh� `cmb�f[lp[_)�j_jmch�[]ncpcns�cm�hin�^_n_]n[\f_�ohncf�a[mnlc]�af[h^�`ilg[ncih�

`iffiqcha�g_n[giljbimcm�%=[l[ac�#�Gip_ff+� .6538�U[g\ihchi�Dh`[hn_�#�>[bo+� .661&+�

moaa_mncha�inb_l�jlin_[m_m�%c+_+�_rijlin_[m_m&�[l_�cgjiln[hn�^olcha�jl_*g_n[giljbc]�

mn[a_m�i` �̂ ca_mncp_�msmn_g�^_p_fijg_hn+

<gchij_jnc^[m_m�l_f_[m_�[gchi�[]c^m� `lig�nb_�[gchi�_h^�i`�j_jnc^_�]b[chm�

%Gid^[�IW�E M#� .646&�[h^�nb_l_`il_�j[lnc]cj[n_�ch�nb_�n_lgch[f�^ca_mncih�i`�jlin_chm�%Gid^[�

IW�EM%%� .66.&+�Ob_l_�[l_�\inb�]snimifc]�%]snimif�[gchij_jnc^[m_&�[h^�g_g\l[h_*\ioh^�

%gc]limig[f�[gchij_jnc^[m_*�0+1+..+/&�[gchij_jnc^[m_m�%Gid^[�IW�EM%%� .66.&+� Dh� `cmb�

f[lp[_)�nb_s�b[p_�\__h�fi][fct_^�ch�nb_�oh^c``_l_hnc[n_^�^ca_mncp_�Pc\_�[h^�mo\m_ko_hnfs� ch�

nb_�jimn_lcil�chn_mnch_)�ec^h_s�no\of_m�[h^�jsfilc]�][_][�[h^�\cf_�][h[fc]ofc�i `�nb_� fcp_l�

%>iomch�n$,[,++� .6548�N_ah_l�_,[,+)� .6568�B[qfc]e[�_l�[,++� .662&+�=[m_^�ih�nb_cl�

fi][fct[ncih�ch�nb_�mojl[ho]f_[l�]snijf[mg�i`�nb_�_hn_li]sn_m�i`�chn_mnch_�DD�%jimn_lcil�

chn_mnch_&�SW �0XUI%CSRXV�MEYEUIWMXV%� nbcm�alioj�i `�%a_h_l[f&�_rij_jnc^[m_m� cm�\_fc_p_^�ni
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j[lnc]cj[n_�ch�^ca_mncp_�jli]_mm_m�qcnbch�mojl[ho]f_[l�p[]oif_m�i`�nbcm�j[ln�i `�nb_�

^ca_mncp_�nl[]n�%N_ah_l�IW�EP%%� .656&+

?cj_jnc^sf�j_jnc^[m_m�%?KK$m&�bs^lifst_�^cj_jnc^_m� `lig�nb_�[gchi�_h^�i`�nb_�

j_jnc^_�]b[ch�%Gid^[�IM�EP%#� .646&�[h^�ch]fo^_�m_p_l[f�g_g\_lm7�?KK$m�G�DD+�[h^�DQ+�Ob_s�

jf[s�[�lif_� ch�nb_�n_lgch[f�^ca_mncih�i`�jlin_chm�ch�nb_�\lomb�\il^_l�i`�_hn_li]sn_m�[h^�

]_ffm�i`�jlircg[f�ec^h_s�no\of_m�%Gid^[�IW�E M#� .66.&+�?KK�DQ�b[m�\__h�fi][fct_^�ch�nb_�

_hn_li]sn_�\lomb�\il^_l�i`�nb_�[hn_lcil�[h^�mjcl[f� chn_mnch_�i`�mnola_ih�f[lp[_�!.GMTIRVIU�

MUERVQSRWEQMV"�qb_l_�nb_l_�q[m�[h�[jj[l_hn�ch]l_[m_�ch�[]ncpcns�^olcha� f[n_l�mn[a_m�i`�

^_p_fijg_hn+� Dh]l_[m_^�[]ncpcns�i`�nbcm�_htsg_)�nia_nb_l�qcnb�[gchij_jnc^[m_�H�[h^�s*�

afon[gsfnl[hmj_jnc^[m_+�ch^c][n_�nb[n�nb_�f[lp[_�jimm_mm_m�_htsg_m�l_kocl_^�ni�]igjf_n_�

jlin_ch�^ca_mncih�[h^�mbiq�]igjf_n_�^c``_l_hnc[ncih�i`�nb_�_hn_li]sn_m�%B[qfc]e[�IW�EM%

.662&+

,'*'-� =Xbc^RWT\XRP[�ST\^]bcaPcX^]

H_nbi^m� `l_ko_hnfs�om_^�ch�_htsgifias�[l_�\[m_^�ih�nb_�ko[hnc`c][ncih�i`�[�

j[lnc]of[l�_htsg_)�omo[ffs�_cnb_l�\s�l[^cicggohi[mm[s�il�mj_]nlijbinig_nls�%Cogg_f+�

.6267�Cd_fg_f[h^�#�Eila_hm_h+� .6528�Jit_ec�#�=[cf_s+� .6628�N_ah_l�#�Q_ll_nb+� .662&+�

Gi][fct[ncih�[h^�ko[hnc`c][ncih�i`�nlsjmch�ch�[^ofn�[h^�f[lp[f�<nf[hnc]�]i^�^3%� QSULXE"�

b[m�\__h�^_n_lgch_^�\s�l[^cicggohi[mm[s�i`�bigia_h[n_m�i`�nb_�fcp_l)�aon+� jsfilc]�

][_][)�qbif_�a[ff\f[^^_l)�[h^�mnig[]b�`lig�[^ofn�`cmb)�[m�q_ff�[m�bigia_h[n_m�i`�nb_�

_hncl_�f[cq[_�%Cd_fg_f[h^�#�Eila_hm_h)� .652&+�Ob_m_�g_nbi^m)�biq_p_l)�^i�hin�[ffiq�`il�

jl_]cm_�]_ffof[l�fi][fct[ncih�i`�nlsjmch�[]ncpcns)�g[chn_h[h]_�i`�mj[nc[f� ncmmo_�l_f[ncihmbcjm
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il�[]]ol[n_�^_n_lg ch[ncih�i ` �nb_�ilcach�i ` �nb_�^ca_mncp_�nl[]n�_htsg_m�%>f[le�47�35! �.653&+

Hil_�[]]ol[n_�jli]_^ol_m�i`�̂ _n_lgchcha�nb_�mj[nc[f�[h^�n_gjil[f�l_f[ncihmbcj�i`�

_htsg_m�ch�p[lciom�ncmmo_m�b[p_�\__h�^_p_fij_^�ih_�i`�qbc]b�cm�mcgofn[h_iom�]iojfcha+�

Obcm�jli]_^ol_�b[m�nqi�mn_jm7� %�.�&�mjfcnncha�i`�nb_�mo\mnl[n_�[h^�%/&�[�]iojfcha�[h^�

jl_]cjcn[ncih�l_[]ncih�%Gid^[�IW�EP%#� .646&+�B_h_l[ffs)�nbcm�g_nbi^�cm�^ih_�\s�l_[]ncha�nb_�

_htsg_� ch�ko_mncih�qcnb�[h�[jjlijlc[n_�mo\mnl[n_)�omo[ffs�[�h[jbnbif�^_lcp[ncp_+�Ob_�

jlcg[ls�l_[]ncih�jli^o]n�`ilg_^�cm�hin�pcmc\f_�[h^�gomn�\_�]iojf_^�ni�[hinb_l�mo\mn[h]_�

%mo]b�[m�[�^c[tihcog�m[fn&+�Obcm�`ch[f�l_[]ncih�jli^o]n�cm�pcmc\f_�[m�[�]ifiol_^�jl_]cjcn[n_�

fi][fct_^�[n�nb_�mcn_�i`�_htsg[nc]�[]ncpcns�%Gid^[�IW�EM%� .6468�=l[h]li`n�#�>iie+� .651&+

Ob_�f_[^�][jnol_�g_nbi^�cm�]iggihfs�om_^�`il�nb_�_htsg[nc]�^_n_]ncih�i`�

jbimjb[n[m_m+� Dn�chpifp_m�nbl__�mn_jm7� %.�&�mjfcnncha�i`�nb_�mo\mnl[n_�%omo[ffs�[�h[nol[f�

mo\mnl[n_&+�%/&�[�jl_]cjcn[ncih�l_[]ncih�%chpifpcha�>[� K\� >o*$�il�=[*ã&�[h^�%0&�

pcmo[fct[ncih�%Gid^[�IW�EP%%� .646&+� Dn�om_m�nb_�jl_m_h]_�i`�[�g_n[f� cih�%ilcach[ffs�K\*&�

jl_m_hn�ch�nb_�ch]o\[ncih�g_^cog�ni�][jnol_�[h^�jl_]cjcn[n_�nb_�chila[hc]�jbimjb[n_�[m�

miih�[m� cn� cm�l_f_[m_^�`lig�nb_�mo\mnl[n_�%Nn_jm� .� [h^�/&+�Ob_� f_[^*jbimjb[n_�]igjf_r�

`ilg_^�`lig�nbcm� chcnc[f� l_[]ncih� cm�nb_h�]ihp_ln_^�ni�[hinb_l�jli^o]n�ni� l_h^_l�cn�pcmc\f_)�

omo[ffs�\s�jl_]cjcn[ncih�qcnb�[ggihcog�mofjbc^_�%Nn_j�0&�ni� `ilg�f_[^�mofjbc^_+�Obcm�

sc_f^m�[�\liqh,\f[]e�]ifil�qb_l_p_l�_htsg[nc]�[]ncpcns�cm�jl_m_hn�%Gid^[�IW�EM%� .6467�

=ila_m�_,[,+)� .66.&+

=inb�i`�nb_m_�g_nbi^m�hin�ihfs�[ffiq�nb_�^_n_]ncih�i`�_htsg[nc]�[]ncpcns�[n�

p[lciom�mcn_m�[h^� ch�p[lciom�ncmmo_m)�\on�\[m_^�ih�nb_�chn_hmcns�i `�nb_�mn[chcha)�jlipc^_�[�

ko[fcn[ncp_�g_[mol_�i`�nb_�[giohn+�Ob_m_�jli]_^ol_m�[l_�mocn[\f_� `il�^_n_lgchcha�nb_
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`iffiqcha� ch�f[lp[f�`cmb7�%.&�nb_�^c``_l_hn�l_acihm�[fiha�nb_�^ca_mncp_�nl[]n�qb_l_�nb_�

_htsg_�cm�\_cha�_rjl_mm_^)�%/&�nb_�[jjlircg[n_�^_al__�i`�_rjl_mmcih)�[h^�%0&� nb_�

_mn[\fcmbg_hn�i `�[�^_p_fijg_hn[f�ncg_*`l[g_�`il�nb_m_�_htsg_m+

,'+� APcTaXP[b�P]S�ATcW^Sb

<ff� f[lp[f�l_[lcha�[h^�]iff_]ncih�q[m�^ih_�[n�nb_�Cohnmg[h�H[lch_�N]c_h]_�>_hnl_�

%CHN>&� ch�Nn+�<h^l_q$m)�I_q�=lohmqc]e+

,'+'*� LT[[^fcPX[�U[^d]STa�[PaeP[�Rd[cdaT�P]S�\PX]cT]P]RT

Rcf^)�m_ro[ffs�g[nol_�s_ffiqn[cf� `fioh^_l�`_g[f_m�q_l_�]iff_]n_^�[\i[l^�nb_�

l_m_[l]b�p_mm_f�R=�N>JOO�`lig�nb_�K[mm[g[koi^^s�=[s�ch�Eofs)� .663+�<�mchaf_)�

mj[qhcha�`_g[f_�q[m�nl[hm`_ll_^�ni�[�bif^cha�n[he�[n�CHN>+�@aam�q_l_�]iff_]n_^�

cgg_^c[n_fs�[`n_l�][jnol_� [h^�[a[ch�nbl__�^[sm� f[n_l8�\inb�ncg_m�nb_�_aam�q_l_�`_lncfct_^�

qcnb�mj_lg� `lig�[�g[f_�\lii^�mni]e�g[chn[ch_^�[n�CHN>+�=inb�\[n]b_m�i`�_aam�q_l_�

ch]o\[n_^� ch� .JG� mn[nc]�\f[]e�\o]e_nm�[n�[�m[fchcns�i`�0.��S�[h^�[�n_gj_l[nol_�l[ha_�

\_nq__h�3*6� >+� Ac`ns�j_l]_hn�q[n_l�_r]b[ha_�q[m�j_l`ilg_^�ih�[�l_aof[l�\[mcm�ohncf�

b[n]b�hch_�^[sm� f[n_l+�<`n_l�b[n]b)� nb_�f[lp[_�q_l_�_p_hfs�^cmnlc\on_^�chni�3*fJG�]cl]of[l�

\o]e_nm�%nqi�l_jfc][n_m� `il�_[]b�`__^cha�l_acg_&�g[chn[ch_^�ih�[�q_n�\_h]b�[n�[�]ihmn[hn�

q[n_l�n_gj_l[nol_+�Afiq�l[n_�nblioab�nb_�\o]e_nm�[p_l[a_^� DG�_p_lv$�4+2�gchon_m+� G[lp[f�

q_l_�^cmnlc\on_^�[]]il^cha�ni�nbl__� `__^cha�l_acg_m7� %�.�&� fcp_� `ii^+�%/&�mqcn]bcha�ni�

gc]li�j[lnc]of[n_�^c_n�%=ci�Fsiq[*�j[lnc]f_�mct_�/2-�jg8�=ci�Fsiq[+� Dh]++�Nn+� Giocm)�HJ&�

[n� .2�^[sm�jimn*b[n]b�[h^�%0&�hi� `ii^�%O[\f_�0+.&+�Ob_�f[lp[_�q_l_�\_nq__h�/+2�[h^�0+-�

gg�[n�b[n]b+
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O[\f_�0+.+� T_ffiqn[cf� `fioh^_l� f[lp[f� `__^cha�m]b_^of_

Blioj� . Blioj�/ Blioj�0

<fa[_å -*0�^[sm�jimn*b[n]b -*0�^[sm�jimn*b[n]b

Minc`_lm' .-,gf+�1*4 .-,gf)�1*4
ncg_m,^[s�[n� .--gf, ncg_m,^[s�[n� .--gf,
`__^cha�%�̀ lig�^[s�
0&

`__^cha�%^[sm�0*.2&

=ciesq[X /*0� ncg_m�^[cfsX

â�0LPSUIPPE�mj+�il�5VSGLU\VMV�mj+� om_^�[m� `__^�`il�nb_�linc`_lm�[m�q_ff�[m�_[lfs� `ii^�

mojjf_g_hn�`il�nb_�f[lp[_�%^_hmcns�ohehiqh&

'�/UEGLMSRXV�mj+�q_l_�_hlc]b_^�qcnb�_cnb_l�Klin_ch�N_f]iÅ�il�>ofnol_�N_f]iÅ�ih�nb_�

_p_hcha�jlcil�ni� `__^cha�ih�[�\c*hcabnfs�\[mcm

'�Nqcn]b_^�ni�[lnc`c]c[f�^c_n�[n� .2�^[sm�jimn�b[n]b�

Kch]b�j_l�`__^cha�%9�J+fa&
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,'+'+�JX]cTa�U[^d]STa�[PaeP[�Rd[cdaT�P]S�\PX]cT]P]RT

Rchn_l�`fioh^_l�\lii^�mni]e�q_l_�]iff_]n_^�ch�nb_�mjlcha�i`�.663�[\i[l^�nb_�R=�

N>JOO�ch�nb_�K[mm[g[koi^^s�=[s+�Ob_s�q_l_�g[chn[ch_^�oh^_l�[g\c_hn�m_[�q[n_l�

]ih^cncihm� ch�0+-�H�]cl]of[l�n[hem�[n�CHN>+�Ob_�\lii^�mni]e�mj[qh_^�^olcha�nb_� .663�

m_[mih�\_nq__h�_[lfs�H[s�[h^�f[n_�Eoh_+�Jp[�[h^�mj_lg�q_l_�]iff_]n_^�[h^�nb_�`_lncfct_^�

_aam�%_g\lsim&�q_l_�ch]o\[n_^�ch�mn[nc]�]ihn[ch_lm�%qcnb�`l_ko_hn�q[n_l�]b[ha_m&�ih�[�q_n�

\_h]b�[n�3*4� >�ohncf� nb_s�b[n]b_^� ./*.0�^[sm�f[n_l+� Ail�_[]b�i`�nbl__�mo]]_mmcp_�b[n]b_m)�

nb_� f[lp[_�q_l_�_p_hfs�^cpc^_^� chni�nbl__�aliojm�%Bliojm� .)�/�[h^�0&�[h^�l_[l_^�ch�mn[nc]�

]ihn[ch_lm8�2-"�q[n_l�_r]b[ha_�i]]oll_^�ih�[�^[cfs�\[mcm+� G[lp[f�^cmnlc\oncih�q[m�\[m_^�

ih�nbl__�`__^cha�l_acg_m�`lig�^[s�i`�b[n]bcha7�%.&� fcp_�`ii^+� %/&�mqcn]bcha�ni�

gc]lij[lnc]of[n_�^c_n�%=ci� D>siq[*�j[lnc]f_�mct_�/2-�jg&�[n� .2�^[sm�jimn*b[n]b�[h^�%0&�hi�

`ii^�%O[\f_�0+/&+

,'+',�GXbbdT�bP\_[X]V�P]S�_a^RTbbX]V

Oq_fp_� f[lp[_�`lig�_[]b�i`�nb_�nbl__�aliojm)�ohf_mm�inb_lqcm_�ch^c][n_^)�q_l_�

m[gjf_^�[h^�ch^cpc^o[ffs�jli]_mm_^� `il�_htsg_�bcmni]b_gcmnls�%O[\f_�0+0&+� N[gjf_�f[lp[_�

q_l_�n[e_h�[jjlircg[n_fs� .*/�biolm�[`n_l�nb_�`clmn� `__^cha�i `�nb_�^[s+�G[lp[_�q_l_�

l[h^igfs�m[gjf_^�[n�p[lciom� ncg_m�i`�nb_�^[s�[h^�pc_q_^�oh^_l�[�^cmm_]ncha�m]ij_�ni�

[mm_mm� c`�nb_s�q_l_� `__^cha+�Qcmo[f�i\m_lp[ncihm�i`�linc`_lm�[h^�jcag_hn[ncih�^o_�ni�[fa[f�

]ihn_hn�qcnbch�nb_�aon�a[p_�[h�ch^c][ncih�i`�nb_�jl_m_h]_�i` �̀ ii^+

@[]b�m[gjf_^�[h[_mnb_nct_^�%HN*///8�^im_� 9�-+-1a,G&�[hcg[f�q[m�jf[]_^�ih�[�

mnlcj�i`�[fogchog� `icf)� chm_ln_^�chni�[�jf[mnc]�ofnl[]_hnlc`oa_�no\_�%.+2�gf&�[h^�cgg_lm_^
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O[\f_�0+/�Rchn_l�`fioh^_l�f[lp[f� `__^cha�m]b_^of_

Blioj� . Blioj�/� Blioj�0

<fa[_ ,Minc`_lmå .-,gf)�0*1�
ncg_m,^[s�[n�5-gf,�
`__^cha�%`lig�^[s�
0&

.-,gf)�0*1�
ncg_m,^[s�[n�5-gf,�
`__^cha�%^[sm�0*.2&

=ciesq[�%^[s� .2&' .� ncg_�^[cfsX

 �0LPSUIPPE�mj+�om_^�[m�`__^�`il�nb_�linc`_lm�[m�q_ff�[m�_[lfs� `ii^�mojjf_g_hn�`il�nb_� f[lp[_�

%^_hmcns�ohehiqh&

å�/UEGLMSRXV�mj+�q_l_�_hlc]b_^�qcnb�_cnb_l�Klin_ch�N_f]iÅ�il�>ofnol_�N_f]iÅ�ih�nb_�

_p_hcha�jlcil�ni� `__^cha�ih�[�\c*hcabnfs�\[mcm�

ã�Nqcn]b_^�ni�[lnc`c]c[f�^c_n�[n� .2�^[sm�jimn�b[n]b�

$$�Kch]b�j_l�`__^cha�%9�J+fa&

3 3



O[\f_�0+0+�Iog\_l�i`�s_ffiqn[cf�[h^�qchn_l�`fioh^_l�f[lp[f�m[gjf_m�n[e_h�`il�_htsg_�

bcmni]b_gcmnls+

?[sm�jimn*b[n]b Blioj� . Blioj�/ Blioj�0

TOA RA TOA RA TOA RA

0 ./ ./ ./ ./ ./ ./

4 ./ ./ ./ ./ ./ ./

.- ./ ./ ./ ./ ./ ./

.2 ./ ./ ./ ./ * *

/- ./ * .. * * *

/6 ./ * * * * *

03 5 * * * * *

TOA)�s_ffiqn[cf� `fioh^_l8�RA+�qchn_l�`fioh^_l8� hi�f[lp[_�[p[cf[\f_� `il�m[gjfcha
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ch�fckoc^�hcnlia_h�]ihn[ch_^�qcnbch� ?_q[l�`f[mem�%.*2-G�[h^� .*/2G&+�Ob_�m[gjf_m�q_l_�

mnil_^�ch�nb_� fckoc^�hcnlia_h�`il�[jjlircg[n_fs�0� ni�3�q__em�ohncf�nb_s�]iof^�\_� `olnb_l�

jli]_mm_^+

,'+%,'*� ;aTTiT&SahX]V�P]S�V[hR^[�\TcWPRah[PcT�T\QTSSX]V

N[gjf_m�q_l_�l_gip_^�`lig�nb_�fckoc^�hcnlia_h�[h^�cgg_^c[n_fs�jf[]_^�ihni�nb_�

jl_*]bcff_^�jf[n_h�%n_gj_l[nol_�[jjlircg[n_fs�*12�â>&�i`�[�\[n]b�``__t_*^ls_l�%G[\]ih]i*�

Nnijj_lcha�Ol[s�?ls_l+�G[\]ih]i�>iljil[ncih+�F[hm[m�>cns+�HJ&�[h^�^_mc]][n_^� `il� .3*�

.3+.2�biolm+�Ob_�m[gjf_m�q_l_�nb_h�l_gip_^�`lig�nb_� ``__t_*^ls_l�[h^�ch`cfnl[n_^�ch�

]bcff_^)�afs]if�g_nb[]lsf[n_�%BH<&�][n[fst_^�mifoncih�<�%E=*1�@g\_^^cha�Fcn)

Kifs�m]c_h]_m+� Dh]++�R[llchanih+�K<&�jl_j[l_^�[]]il^cha�ni�g[ho`[]nol_l$m�chmnlo]ncihm+�

Dh`cfnl[ncih�q[m� `il�[�nin[f�i`�4/�b�[n�1� >7�/�r�/1�b�jfom�/1�b�oh^_l�p[]oog+�<`n_l�

ch`cfnl[ncih)�nb_�m[gjf_m�q_l_�_g\_^^_^�ch�BH<�omcha�a_f[nch�][jmof_m�%mct_�hi+�18�E+� =+�

@H�N_lpc]_m+� Dh]++�?ilp$[f+�Lo_\_]&�[h^�jifsg_lct_^�[n�*/-� >� `il�/1�biolm�oh^_l�PQ�

fcabn�%fiha�q[p_f_hanb&+� Kifsg_lct[ncih�[n�nbcm�n_gj_l[nol_�jl_p_hn_^� chn_lh[f�b_[ncha�i`�

nb_�ncmmo_�nb[n�][h�\_�][om_^�\s�nb_�_rinb_lgc]cns�i`�nb_�BH<�jifsg_lct[ncih�l_[]ncih+�

<`n_l�jifsg_lct[ncih�q[m�]igjf_n_)� nb_�][jmof_m�q_l_�l_gip_^�[h^�nb_�\fi]em�q_l_�

nlcgg_^�[lioh^�nb_�m[gjf_�[h^�giohn_^�ihni�jl_*f[\_ff_^�@jih�l_mch�%E+�=+�@H�

N_lpc]_m+� Dh]+&�\fi]em� ch�nb_�^_mcl_^�ilc_hn[ncih�`il�]onncha+�=fi]em�q_l_�mnil_^�[n�1� >� ni�

jl_p_hn�[hs�^_n_lcil[ncih�i`�_htsg[nc]�[]ncpcns�%O_b�#�Cchnih+� .660&+

Oi�[ffiq�`il�g[rcgog�om_�i`�̂ ca_mncp_�ncmmo_�ch�nb_�mg[ff� f[lp[_�i`�s_ffiqn[cf�[h^�

qchn_l�`fioh^_l)�m_lc[f�nl[hmp_lm_�[h^�m[acnn[f�0+-�jg�nbc]e�m_]ncihm�q_l_�a_h_l[n_^�ih�[
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M_c]b_ln*Eoha�Pfnl[]on�@�ofnl[gc]linig_�omcha�^ls�af[mm�ehcp_m�[h^�jf[]_^�ih�]f_[h�af[mm�

mfc^_m�%2�m_]ncihm,mfc^_&+�Obchh_l�m_]ncihm�_[mcfs�`if^_^�[h^�]logjf_^+�Ob_m_�q_l_�[cl�

^lc_^�[n�1� >�[h^�mo\m_ko_hnfs�mnil_^�ch�mfc^_�\ir_m�[n�nbcm�n_gj_l[nol_�ohncf�om_^+�Jhfs�

nbim_�mfc^_m�]ihn[chcha�l_acih%m&�i`�nb_�^ca_mncp_�nl[]n�q_l_�om_^� `il�_hts�g_�

bcmni]b_gc][f�mn[chcha+�Jnb_l�mfc^_m�q_l_�mn[ch_^�qcnb�nifoc^ch_�\fo_�%."�ch� ."�mi^cog�

\il[n_�mifoncih&�ni�[mm_mm�bcmnifiac][f�ko[fcns8�ihfs�m[gjf_m�^cmjf[scha�[^_ko[n_�

bcmnifiac][f�jl_m_lp[ncih�q_l_�om_^� `il�bcmni]b_gcmnls+

,'+'-� :]ih\T�WXbc^RWT\Xbcah

<�nin[f�i `�./�nlc[fm� `il�_[]b�_htsg_�q[m�j_l`ilg_^�`il�s_ffiqn[cf� `fioh^_l�[h^�

_cabn�nlc[fm� `il�qchn_l�`fioh^_l�%O[\f_�0+1&+�Ob_�hog\_l�i`�nlc[fm�q[m�\[m_^�ih�m[gjf_m�

qcnb�[^_ko[n_�ncmmo_�jl_m_lp[ncih+�Nfc^_m�q_l_� ch]o\[n_^�ch�nb_�m[g_�\[n]b�ni�gchcgct_�

p[lc[ncih�ch�mn[chcha� chn_hmcns+�Ob[n�cm+�ih_�nlc[f�]ihmcmn_^�i`�]ihm_]oncp_fs�mn[chcha�[ff�

mfc^_m�i`�\inb�mj_]c_m� `il�[�acp_h�_htsg_+�@[]b�nlc[f�om_^�ih_�m[gjf_�%f[lp[_&�j_l�[a_�[h^�

alioj�%c+_+� .+�/�[h^�0&� `il�[ff� `cp_�_htsg_m+

I_a[ncp_�]ihnlifm�ch]fo^_^�igcmmcih�i`�nb_�mo\mnl[n_�[h^�chbc\cnilm� `il�

^c``_l_hnc[ncih�\_nq__h�jbimjb[n[m_m+� Kimcncp_�]ihnlifm�ch]fo^_^�m_]ncihm�%0� jg&�i `�l[n�

%[^ofn�Uo]e_l�l[nm&�[h^� `cmb� chn_mnch_�%dop_hcf_�l[ch\iq�nlion+�;RGSUL\RGLXV�Q\OMVV%�

i\n[ch_^�`lig�nb_�>[l^ca[h�Acmb�C[n]b_ls+� Klch]_�@^q[l^�Dmf[h^&� ch�]igjf_n_� ch]o\[ncih�

g_^cog+�>ihnlif� ncmmo_�q[m�jli]_mm_^�`il�afs]if�g_nb[]lsf[n_�_g\_^^cha�[m�^_m]lc\_^�

[\ip_�_r]_jn�^_mc]][ncih�q[m�0+2*1�biolm+�Nogg[lc_m� `il�_[]b�_htsg_�jli]_^ol_�[l_�

fcmn_^�ch�O[\f_�0+2+�<ff� ch]o\[ncihm�q_l_�][llc_^�ion�[n�liig�n_gj_l[nol_�[h^�mfc^_m�]ip_l
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O[\f_�0+1+�Iog\_l�i`�_htsg_�bcmni]b_gcmnls�nlc[fm�`il�s_ffiqn[cf�[h^�qchn_l�`fioh^_l�

f[lp[_+

Nj_]c_m <K <]K ?KK�DQ H<K @mn

TOA GS71 GS71 GS7�1 GS71 GS71

>S7�1 >S7�1 >S71 >S71 >S71

>S%/&7�1 >S%/&7�1 >S%/&7�1 >S%/&7�1 >S%/&7�1

RA GS71 GS71 GS71 GS71 GS71

>S7�/ >S7�/ >S7�/ >S7�/ >S7�/

>S�%/&7�/ >S�%/&7�/ >S�%/&7�/ >S�%/&7�/ >S�%/&7�/

+<+K)�[fe[fch_�jbimjb[n[m_7�<]K)�[]c^�jbimjb[n[m_7�?KK�DQ+�^cj_jnc^sf�j_jnc^[m_�DQ7

H<K)�[gchij_jnc^[m_�H7�@mn+�hihmj_]c`c]�_mn_l[m_8�TOA)�s_ffiqn[cf�`fioh^_l7�RA+�qchn_l�

nfioh^_l7�GS+� nlc[fm�omcha�m[acnn[f� m_]ncihm7�>S+�nlc[fm�omcha�nl[hmp_lm_�m_]ncihm7�>S%/&+�

l_j_[n_^�nlc[fm�omcha�nl[hmp_lm_�m_]ncihm� `lig�>S+

4-



mfcjj_^�ch�afs]_lch�d_ffs�%jl_j[l_^�[]]il^cha�=[h]li`n�#�Nn_p_hm�%.66-&�_r]_jn� .� gf�i`�

jb_hif�q[m�[^^_^&+

<ff�]b_gc][fm�q_l_�i\n[ch_^�`lig�Ncag[�>b_gc][f�>i+�%Nn+� Giocm+�HJ&+

,'+'-'*� 6[ZP[X]T�_W^b_WPcPbT�",'*','*#

Ob_�ch]o\[ncih�mifoncih�q[m�jl_j[l_^�[]]il^cha�ni�=[h]li`n�#�>iie�%.651&�

_r]_jn�nb[n�nb_�mifoncih�q[m�hin� `cfn_l_^�[h^�nb_�jC�q[m�[^domn_^�omcha�C>f+� A[mn�=fo_�=�

%i*?c[hcmc^ch_)�n_nl[tinct_^&�q[m�om_^�[m�nb_�^c[tihcog�]iojfcha�m[fn+� @JO<�%9.-�gH&�

q[m�om_^�ni� chbc\cn�[fe[fch_�jbimjb[n[m_�ch�]ihnlif�m_]ncihm�\s�jl_*ch]o\[ncih�`il�0-�

gchon_m� ch�-+/H�Olcm*C>f�\o``_l�]ihn[chcha�@?O<�`iffiq_^�\s� ch]o\[ncih�ch� `off�

mifoncih�]ihn[chcha�@?O<�%=ila_lm�IW�EP%%� .66.&+� @htsg[nc]�[]ncpcns� cm�[�joljf_+

,'+'-'+� 6RXS�_W^b_WPcPbT�",'*','+#

Ob_�ch]o\[ncih�g_^cog�q[m�jl_j[l_^�[]]il^cha�ni�Gid^[�IW�EP%� %�.646&+�Ob_�g_n[f�

m[fn�jli]_^ol_�q[m� `iffiq_^�qcnbion�gi^c`c][ncih+�>oNJX%-+/2"&�q[m�om_^�[m�[h�

chbc\cnil�ch�]ihnlif�mfc^_m+�>ifil�i`�fi][fct_^�[]ncpcns� cm�\f[]e,\liqh+

,'+'-',� 9X_T_cXSh[�_T_cXSPbT�>I�",'-'*-'-#

Ob_�ch]o\[ncih�g_^cog�q[m�jl_j[l_^�[]]il^cha�Gid^[�IW�E M%� %�.646&�\on�hin�

`cfn_l_^+�Ob_�mcgofn[h_iom�[ti*]iojfcha�jli]_^ol_�q[m� `iffiq_^�_r]_jn�nb_�mfc^_m�q_l_�

jimn*ch]o\[n_^� `il� `cp_�gchon_m�ch�/"�>oNJ)� chmn_[^�i`�."�JmJX�[h^�hin�ch]o\[n_^� ch�

1"�`ilg[f^_bs^_+� @htsg[nc]�[]ncpcns�sc_f^m�[�l_^^cmb,il[ha_�]ifil+

4.



,�+'-'-�6\X]^_T_cXSPbT�A�",'-'**'+#

Ob_�ch]o\[ncih�g_^cog�q[m�jl_j[l_^�[]]il^cha�ni�Gid^[�IW�EM#� %.646&�\on�nb_�

ch]o\[ncih�mifoncih�q[m�hin�`cfn_l_^+�Ob_�mcgofn[h_iom�[ti*]iojfcha�g_nbi^�q[m�

`iffiq_^�_r]_jn�nb[n�nb_�mfc^_m�q_l_�hin�jf[]_^�ch�1"�`ilg[f^_bs^_+�<]ncpcns� cm�

l_^^cmb,il[ha_+

,'+'-'.�B^]b_TRXUXR�TbcTaPbT�",'*'*'&#

Ob_�ch]o\[ncih�g_^cog�q[m�jl_j[l_^�[]]il^cha�ni�Gid^[�IW�EP%� %.646&�_r]_jn�nb[n�

nb_�mifoncih�q[m�hin� `cfn_l_^+�Ob_�mcgofn[h_iom�[ti*]iojfcha�jli]_^ol_� `iffiq_^�qcnbion�

jimn*ch]o\[ncih�i`�nb_�mfc^_m� ch�1"�`ilg[f^_bs^_+� A[mn�=fo_�=�q[m�om_^�[m�nb_�^c[tihcog�

]iojfcha�[a_hn+�@htsg[nc]�[]ncpcns�cm�\f[]e+

,'+'.�:eP[dPcX^]�^U�T]ih\PcXR�PRcXeXch

@p[fo[ncih�q[m�\[m_^�ih�[�m_gc*ko[hncn[ncp_�l[hecha�m]b_g_�%N_ah_l�IW�EP%#� .6568�

B[qfc]e[�IW�EM%� .6628�B[qfc]e[�IW�E M#� .663&+�=lc_`fs)�_htsg[nc]�[]ncpcns�q[m�[h[fst_^�

[h^�`olnb_l�^_m]lc\_^�[]]il^cha�ni�nb_�chn_hmcns�i `�nb_�]ifil�l_[]ncih�i\m_lp_^7� *+�hi�

_htsg[nc]�[]ncpcns8�(,*+�q_[e�%\[l_fs�^_n_]n[\f_&�l_[]ncih8�(+�]f_[lfs�jl_m_hn�l_[]ncih8�((+�

mnliha�l_[]ncih+� Dh]l_[m_� ch�_htsg[nc]�[]ncpcns�[l_�\[m_^�ih�pcmo[f�[mm_mmg_hnm�i`�[h�

ch]l_[m_� ch�]ifil�chn_hmcns+

4/



O[\f_�0+2+�Nogg[ls�i `�mo\mnl[n_)�\o``_l+�jC�[h^�f_hanb�i`�ch]o\[ncih�om_^�`il�

_htsgifiac][f�jli]_^ol_m+

@htsg_ =o``_l No\mnl[n_ jC Ocg_�%gch&

<fe[fch_�
jbimjb[n[m_ä�
%0+.+0+.&

-+/H�Olcm*C>f I[jbnbif�<N*=D�
jbimjb[n_

5+0 12

<]c^�jbimjb[n[m_'�
%0+.+0+/&

-+.�H�[]_n[n_ K*afs]_lijbimjb[n_ 2+- ./-

?cj_jnc^sf�
j_jnc^[m_�DQ'�å�
%0+1+.1+1&

-+.H�jbimjb[n_ Bfs*Kli*�1*HI< 4+/ ./-

<gchij_jnc^[m_
H'  
%0+1+..+/&

-+.�H�jbimjb[n_ G*G_o*1*HI< 3+2 ./-

Iihmj_]c`c]�
@mn_l[m_'�ã�
%0+.+.+*&

-+.�H�jbimjb[n_ [*h[jbnbsf�[]_n[n_ 4+0 ./-

HI<+�g_nbirs*/*h[jbnbsf[gc^_8�Bfs*Kli+�afs]sf*jlifsf8� G*f_o)�G*D_o]ch_+�

M_`_l_h]_m7�Ä� =[h]li`n�#�>iie�%.651&8� '� Gid^[�IW�EP%� %.646&8�   B[qfc]e[�IP�EP%� %.662&+
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,',� ETbd[cb

I_a[ncp_�]ihnlifm�_rbc\cn_^�hi�]ifil�l_[]ncih�_r]_jn�ch�nb_� chbc\cncih�n_mnm�`il�[]c^�

jbimjb[n[m_+� Dhbc\cncih�i`�[]c^�jbimjb[n[m_�\s�-+/2"�>oNJX�i]]oll_^�m_f_]ncp_fs�ch�

m_]ncihm�i`�l[n�chn_mnch_8�]igjf_n_�chbc\cncih�i]]oll_^�ch�nb_�]snijf[mgc]�jchi]snc]�

p_mc]f_m�\on�hin�ch�nb_�\lomb�\il^_l+�Kimcncp_�]ihnlifm�a_h_l[ffs�sc_f^_^�[�mnliha�mn[chcha�

l_[]ncih+

<�mogg[ls�i `�nb_�^_p_fijg_hn�i`�_htsg[nc]�^cmnlc\oncih�ch�s_ffiqn[cf�[h^�qchn_l�

^i�oh^_l�f[lp[_� cm�acp_h�ch�O[\f_�0+3+

<n�0�^[sm�jimn�b[n]b)�nb_�aon�]iof^�\_�[l\cnl[lcfs�^cpc^_^�chni�nqi�^cmnch]n�l_acihm�

nb[n�[ffiqm�l_acih[fct[ncih�i`�nb_�_htsg_m�ni�\_�]f_[lfs�^_`ch_^+� Dh�s_ffiqn[cf� `fioh^_l�

f[lp[_)�[h�[hn_lcil�m_ag_hn�q[m�^_`ch_^�\s�nb_�b_[^)�acff� `cf[g_hnm)�h[lliq�fog_h�[h^�

fiq_l�_jcnb_fc[f�b_cabn+�Kimn_lcilfs)�nb_� fog_h�qc^_h_^�[h^�_jcnb_fcog�\_][g_�^cmnch]nfs�

]ifogh[l+� Dh�qchn_l�`fioh^_l)�mcgcf[l�i\m_lp[ncihm�q_l_�g[^_�_r]_jn�nb[n�acff� `cf[g_hnm�

q_l_�hin�]f_[lfs� c^_hnc`c_^+

,','*� 6[ZP[X]T�_W^b_WPcPbT�",'*','*#

Ob_�j[nn_lh�i`�mn[chcha�[h^�lzacih[fcm[ncih�i`�nbcm�_htsg_�q_l_�mcgcf[l�`il�\inb�

mj_]c_m�%O[\f_m�0+4�[h^�0+5+�]igjcf[ncih�i`�nlc[fm&+

1E\�)

=s�0�^[sm�jimn�b[n]b)�^c``_l_hnc[f�^cmnlc\oncih�i`�[fe[fch_�jbimjb[n[m_�b[^�

i]]oll_^+�Ii�mn[chcha�q[m�[mmi]c[n_^�qcnb�nb_�_jcnb_fcog�i`�nb_�[hn_lcil�l_acihm�%c+_+
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O[\f_�0+3+�?cmnlc\oncih�i ` �_htsg_m� ch�nb_�^_p_fijcha�^ca_mncp_�nl[]n�i ` �s_ffiq n[cf�[h^

q chn_l�`fioh^_l�%chn_hmcnc_m�hin�[mm_mm_^&+

?KC <K <]K ?KK DQ H<K @mn

TOA RA TOA RA TOA RA TOA RA TOA RA

?[s�0�Bf B+G B+G * B B B B B B
B/ B+G B+G * * B B B B B B
B0 B+G B+G * * B B B B B B

?[s�4�B D f+G K+GG * * . . D . GG f
B/ GG K+DS * * . . . . GG D
B0 f+G K+GG * * . . . . GG f

?[s� .-�Bf .+�MS K+GG * * f+M . GM . f+G f
B/ .+�MS K+GG * * GM . GM . GG f
B0 .+�M+G * * * f+M . f+M . GG f

?[s� .2�Bf .+�MS K+GG * * GM D GM . f+G+M f
B/ .+�M+G K+GG * * GM D GM . f+G+M f

?[s�/-�B D .+� M+G S * S GM S GM S f+G+M
B/ .+�M+G S * S GM S GM S f+G+M

?[s�/6�B D .+�M+G S * S GM S GM S f+G+M S

?[s�03�Bf .+�M+G S * S GM S GM S f+G+M S

hi�_htsg[nc]�l_[]ncih8�r+� f[lp[f�m[gjf_�hin�[p[cf[\f_8�?KC+�^[sm�jimn*b[n]b8�<K+�

[fe[fch_�jbimjb[n[m_8� +1]K+�[]c^�jbimjb[n[m_8�?KK� DQ+�^cj_jnc^sfj_jnc^[m_� DQ8�H<K+�

[gchij_jnc^[m_8�@mn+�hihmj_]c`c]�_mn_l[m_8�TOA+�s_ffiqn[cf� `fioh^_l8�RA+�qchn_l�

`fioh^_l8�B f+�alioj� D8�B/)�alioj�/8�B0)�alioj�08�B+�oh^c``_l_hnc[n_^�aon8�K+�jimn*�

_mijb[a_[f�mq_ffcha8� D)�chn_mnch_8�M)�l_]nog8�G+� fcp_l8

42



O[\f_�0+4+� ?cmnlc\oncih�[h^�l[ha_�i ` �chn_hmcnc_m�i ` �[fe[fch_�jbimjb[n[m_� ch�s_ffiq n[cf

`fioh^_l�f[lp[_+

?KC => Kb @mi K@N,
Nn

Dhn_mnch_ M_]nog

?[s�0'�

?[s�4� -. *%�&( %��D& ''
-/ * * * * *%/&(%.-& ''
-0 * * * * *%0&(,*%/&�(%3&.%.& ''

?[s� .-�Jf * * * * *%4&�(,*%/&�(%/&�.%.& *%/&�(,*%/&�(%1&�.%1&
-/ * * * * *%1&(,*%/&(%0&f%0& *%0 &( ,*%/&( %f&. %3&
-0 * * * * *%4&(,*%/&�(%/&.%.& *%4&( ,*%�&( %/&�.%/&

?[s� .2�-. * * * * *%4&�(%1&�.%.& *%1&�(,*%�&(%1&�.%0&
-/ * * * * *%4&�(%.&.%1& *%3&�(%0&.%0&

?[s�/-�-. * * * * *%3&�(,*%�&�(%2& *%3&�(,*%/&�(%0&�.%.&
-/ * * * * *%2&(,*%0&(%0&.%f& *%2&(,*%/&�(%1&.%.&

?[s�/6�- . *%.&�(,*%�&�(%5&�((%.& *%0&�(,*%0&�(%3&

?[s�03�Jf

.%.&

(,*%�.�&�(%�.-&�((%�.�& *%f&( ,*%0&(%1&((%f&Ü`%0&
'� Kimn_lcil*gimn�[mj_]n�i`�nb_�^ca_mncp_�nl[]n�[n�0�^[sm�jimn�b[n]b�jimcncp_� `il�[fe[fch_�

jbimjb[n[m_+

''� l_acih�hin�jl_m_hn�[n�nbcm�[a_

?KC+�^[sm�jimn�b[n]b8�=>)�\o]][f�][pcns8�Kb+�jb[lshr8�@mi+�_mijb[aom8�K@N,Nn+� jimn*�

_mijb[a_[f�mq_ffcha,mnig[]b8�B f+�alioj� .8�-/ +�alioj�/8�-0 +�alioj�08�j[l_hnb_mcm)�

hog\_l�i`�nlc[fm�%ion�i`�[�nin[f�i `�./&� l_[]ncih�q[m�i\m_lp_^8� `+hog\_l�i `�nlc[fm�l_acih�hin�

jl_m_hn,c^_hnc`c_^

Dhn_hmcns8� *+�hi�l_[]ncih8�(,*�q_[e�%\[l_fs�^_n_]n[\f_&�l_[]ncih8�(�]f_[lfs�jl_m_hn�l_[]ncih8�

((�mnliha�l_[]ncih
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O[\f_�0+5+� ? cmnlc\oncih�[h^�l[ha_�i ` �chn_hmcnc_m�i ` �[fe[fch_�jbimjb[n[m_� ch�q chn_l�`fioh^_l

f[lp[_+

?KC� => Kb @mi K@N Dhn_mnch_

?[s�0'

?[s�0� Jf * * .%5& $$"*#*"0#
-/ � * * * .%5& *%/ &( ,*%f&( %0 &f%/ &
-0 � * * * $"*#*"0# (%2&((%.&.%/&

?[s� .-�-/ * * ( %/&.%3& 11&�(%.&((%/&.%.&
-0 � * * * *%/&.%3& 10&.%2&

?[s� .2�Jf� * * * *%/&�(%/&.%1& *%0&�(%/&�*C*%0&
- / � * * * *%/&�(%/&.%1& (%5&

'�Kimn_lcil*gimn�[mj_]n�i `�nb_�^ca_mncp_�nl[]n�[n�0�^[sm�jimn�b[n]b�jimcncp_� `il�[fe[fch_�

jbimjb[n[m_

?KC+�^[sm�jimn�b[n]b8�=>+�\o]][f�][pcns8�Kb+�jb[lshr8�@mi+�_mijb[aom8�K@N,Nn+�jimn*�

_mijb[a_[f� mq_ffcha,mnig[]b8�B f+�alioj� .8�-/ +�alioj�/8�-0 +�alioj�08�j[l_hnb_mcm)�

hog\_l�i `�nlc[fm�%ion�i`�[�nin[f�i`�5&�l_[]ncih�q[m�i\m_lp_^8� ` +�hog\_l�i`�nlc[fm�l_acih�hin�

jl_m_hn,c^_hnc`c_^

Dhn_hmcns7� *+� hi� l_[]ncih8� q_[e�%\[l_fs�^_n_]n[\f_&� l_[]ncih8�(�]f_[lfs�jl_m_hn�l_[]ncih8�

1*.*�mnlih[�l_[]ncih
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`onol_�\o]][f�][pcns�[h^�jb[lshr&+�Ob_�]ifogh[l�_jcnb_fcog�\lomb�\il^_l�ch�nb_�jimn_lcil�

l_acih�i`�nb_�^ca_mncp_�nl[]n�q[m�jimcncp_�`il�[fe[fch_�jbimjb[n[m_�%Acaol_m�0+.[+\&+� Dh�

qchn_l�`fioh^_l)�[fe[fch_�jbimjb[n[m_�q[m�[fmi�[mmi]c[n_^�qcnb�nb_�ion_l*gimn�f[s_l�i`�

]ihh_]ncp_�ncmmo_�[mmi]c[n_^�qcnb�nb_�[hn_lcil�jilncih�i`�nb_�^ca_mncp_�nl[]n8�l_[]ncih�

n_lgch[n_^�[n�nb_�fcp_l+�<fe[fch_�jbimjb[n[m_�q[m�[fmi�m__h�ch�nb_�^_p_fijcha�ec^h_s�[h^�

_s_m�%l_nch[&8�[�q_[e�l_[]ncih�[fmi�i]]oll_^�ch�nb_�fcp_l+� Dh�qchn_l�`fioh^_l)�[�l_[]ncih�q[m�

m__h� ch�nb_�\l[ch+�Ail�\inb�mj_]c_m)�hi�^c``_l_h]_�i]]oll_^�\_nq__h�nb_�n`cl__�nl_[ng_hn�

aliojm�[n� nbcm�[a_+

1E\� 4

?c``_l_hnc[f�^cmnlc\oncih�i`�[fe[fch_�jbimjb[n[m_�i]]oll_^�\s�4�^[sm�[`n_l�b[n]bcha�

`il�\inb�mj_]c_m)�]ih]igcn[hn�qcnb�l_acih[f�^c``_l_hnc[ncih�i`�nb_�^ca_mncp_�nl[]n�chni�nb_�

\o]][f�][pcns)�jb[lshr)�_mijb[aom+�K@N�[h^� chn_mnch_+

<fe[fch_�jbimjb[n[m_�q[m�jlcg[lcfs�fi][fct_^�ni�nb_�\lomb�\il^_l�i`�nb_� chn_mnch[f�

_jcnb_fcog�[h^�nb_�^cmnlc\oncih�q[m�]ihnchoiom�[fiha�cnm�f_hanb�%Acaol_�0+/[&+� Dh�

s_ffiqn[cf� `fioh^_l)�mig_�mn[chcha�q[m�[fmi�[mmi]c[n_^�qcnb�nb_�`ii^�g[mm�qcnbch�nb_�

fog_h�i`�nb_�chn_mnch_�[h^�mcgcf[l�ni�nbim_�ch�^[s�0+�l_[]ncihm�q_l_�[fmi�m__h�ch�nb_�

ec^h_s)�_s_+� fcp_l�[h^�ec^h_s�qcnb�[�mfcabn�ch]l_[m_�ch�chn_hmcns+

?cmnlc\oncih�[h^�chn_hmcns�q_l_�mfcabnfs�^c``_l_hn�ch�qchn_l�`fioh^_l�qb_l_�[fe[fch_�

jbimjb[n[m_�q[m�[fmi�m__h�ch�nb_�K@N�\_achhcha�cgg_^c[n_fs�j[mn�nb_�_mijb[a_[f�

doh]ncih�%Acaol_�0+/\&+�<h�ch]l_[m_�ch�[fe[fch_�jbimjb[n[m_�[]ncpcns� `lig�^[s�0� q[m�

i\m_lp_^+�<m�]igj[l_^�ni�s_ffiqn[cf�`fioh^_l)�^cmnlc\oncih�q[m�[fmi�m__h�ch�nb_� chn_mnch_)�

_s_+�\l[ch�[h^� fcp_l+�Ob_� chn_mnch_�q[m�mcgcf[l�ch�[jj_[l[h]_�[m�^_m]lc\_^�ch�^[s�08� cn�q[m
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;XVb�,'*&,'+'�Nj[nc[f�[h^� n_gjil[f�^_p_fijg_hn�i ` �[fe[fch_�jbimjb[n[m_� ch�s_ffiq n[cf� [h^
qchn_l�`fioh^_l�f[lp[_+
;XVdaT�,'*'�Kimn_lcil�l_acih�i`�nb_�^ca_mncp_�nl[]n�[n�0�^[sm�jimn�b[n]b�jimcncp_� `il�[fe[fch_�
jbimjb[n[m_�[]ncpcns�%[lliqb_[^m&� ch�%[&�s_ffiqn[cf�%=[l�9�1-�jg&�[h^�%\&�qchn_l�`fioh^_l�
f[lp[_�%=[l�9�3-�jg&+
;XVdaT�,'+'�?c``_l_hnc[f�^cmnlc\oncih�i`�[fe[fch_�jbimjb[n[m_�[]ncpcns�[n�0�^[sm�jimn�b[n]b)�
%[&�<fe[fch_�jbimjb[n[m_�^cmnlc\oncih�[fiha�nb_�\lomb�\il^_l�i`�nb_� chn_mnch_�%[lliqb_[^m&�
i`�f[lp[f�s_ffiqn[cf� `fioh^_l+� Aii^�g[mm�%`g&�ch�fog_h�[fmi�jimcncp_+� =[l�9�2-�jg+� %\&�
<fe[fch_�jbimjb[n[m_�ch�qchn_l�`fioh^_l�f[lp[�i]]oll_^�ch�nb_�K@N�%[mn_lcme&�[h^� chn_mnch_�
%[lliqb_[^m&+�Iin_�nb_�jimcncp_�l_[]ncih�ch�nb_�ec^h_s�%[lliq&�[h^�fcp_l�%G&+� =[l�9�1/�jg+�
[+�[hn_lcil�l_acih8�@+�_s_8� c+� chn_mnch_8�s+�sife�m[]+
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mnl[cabn�qcnb�hi�`if^cha�il�]icfcha�[h^�[�fog_h�q[m�hin�[m�_pc^_hn�[m�ch�s_cciqn[cf�

`fioh^_l+�Nn[chcha�q[m�[fmi� `ioh^�ch�nb_�]ihh_]ncp_�ncmmo_�ih�^c_�p_hnl[f�mol`[]_�i `�nb_�

_mijb[aom)�n_lgch[ncha�[n�nb_� fcp_l+

Ii�^c``_l_h]_�q[m�m__h�\_nq__h�nb_�nbl__� `__^cha�aliojm+

1E\V� '&$)+

Ob_�^cmnlc\oncih�i`�[fe[fch_�jbimjb[n[m_� ch�s_cciqn[cf�[h^�qchn_l�`fioh^_l�f[lp[_�

q[m�]ihmcmn_hn�`lig�^[s� .-�ihq[l^+� Dh�s_cciqn[cf� `fioh^_l)�[]ncpcns�q[m�fi][fct_^�ni� nb_�

\lomb�\il^_l�i `�nb_�chn_mnch_�[h^�l_]nog+�Ob_�l_]nog�_rbc\cn_^�[�mnliha_l�mn[chcha�

chn_hmcns�%Acaol_�0+0[&+�<h�ch]l_[m_�ch�mn[chcha�chn_hmcns�q[m�m__h�ch�nb_�chn_mnch_�[m�cn�

]ihncho_^�jimn_lcilfs�niq[l^m�nb_�l_]nog+�<h�ch]l_[m_�ch�_htsg[nc]�[]ncpcns�i]]oll_^�

qcnbch�nb_�fcp_l+�Ii�]f_[l�^c``_l_h]_�q[m�i\m_lp_^�\_nq__h�nb_�nbl__�nl_[ng_hn�aliojm+�

Dhn_hmcns�ch�nb_�chn_mnch_�q[m�p[lc[\f_�%jl_m_h]_�il�[\m_h]_&�\_nq__h�^[sm� .-+.2�[h^�/-�

[fnbioab�nb_�l_]nog�q[m�a_h_l[ffs�jimcncp_+� =s�^[s�/6�%alioj� .� ihfs&)�[�mfcabn�ch]l_[m_� ch�

chn_hmcns�q[m�m__h� ch�\inb�l_acihm�%Acaol_�0+0\� &�[h^�[�mnliha�l_[]ncih�q[m�i\m_lp_^� ch�nb_�

\l[ch+

Ob_�^cmnlc\oncih�i`�[fe[fch_�jbimjb[n[m_�ch�qchn_l�`fioh^_l�[n� .-�^[sm�jimn�b[n]b�

q[m�nb_�m[g_�[m� `il�s_cciqn[cf� `fioh^_l�%nb_�l_]nog�]iof^�hin�\_�^_`ch_^�`lig�nb_�

chn_mnch_� ch�nbcm�mno^s&�[h^�nb_�[]ncpcns)�\[m_^�ih�chn_hmcns�qcnbch�nb_�chn_mnch_)� ch]l_[m_^�

\_nq__h�^[s�4�[h^� .-�%]igj[l_�Acaol_�0+/\�[h^�Acaol_�0+1[&+� =s� .2�^[sm�jimn�b[n]b)�nb_�

chn_hmcns�i`�[fe[fch_�jbimjb[n[m_�[]ncpcns�ch�nb_�chn_mnch_�b[^�^_]l_[m_^�mfcabnfs� `lig�nb[n�

m__h� ch�^[s� .-�%]igj[l_�Acaol_�0+1\�[h^�0+1[&+�<n�nbcm�[a_+�nb_�chn_mnch_�[fmi�b[^�[�qc^_l�

fog_h�[h^�^cmnch]n�go]im[f� `if^cha+�Ob_l_�q[m�hi�mn[chcha�i`�[hs�i`�nb_�l_acihm� ch�nb_
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Acam�0+0*0+2+�<fe[fch_�jbimjb[n[m_�[]ncpcns�%[lliqb_[^m&� ch�s_cciqn[cf�[h^�qchn_l�
nfioh^_l+
Acaol_�0+0+�%[&�<fe[fch_�jbimjb[n[m_�ch�s_cciqn[cf� `fioh^_l�f[lp[_�[n� .-�^[sm�jimn�b[n]b� ch�
nb_� chn_mnch_�%c&�[h^�l_]nog�%l&+�Iin_�nb_�mnliha_l�mn[chcha�l_[]ncih�ch�nb_�l_]nog+�=[l�* �15�
jg+�%\&�<h�ch]l_[m_�ch�chn_hmcns�q[m�i\m_lp_^�\s�^[s�/6� ch�nb_� chn_mnch_)�ec^h_s�%[lliq&�
[h^�fcp_l�%G&+� =[l�9�45�jg+
Acaol_�0+1+�<]ncpcns�i`�[fe[fch_�jbimjb[n[m_�]b[ha_^�^olcha�mo\m_ko_hn�mn[a_m�i`�
^_p_fijg_hn� ch�qchn_l�`fioh^_l)� %[&�Nnliha�[fe[fch_�jbimjb[n[m_�[]ncpcns�[fiha�nb_�\lomb�
\il^_l�i`�nb_� chn_mnch_�%c&�[n� .-�^[sm�jimn�b[n]b+�=[l�9�41�jg+�%\&�Ol[hmp_lm_�m_]ncih�i`�
qchn_l�nfioh^_l�f[lp[�[n�^[s� .2�mbiqcha�[�^_]l_[m_�ch�[]ncpcns$�ch�nb_�chn_mnch_+�=[l�9�/5�
jg+
Acaol_�0+2+�N[acnn[f�m_]ncih�i`� qchn_l�nfioh^_l�f[lp[_�nb[n�q_l_�mn[lp_^+�Iin_�nb_�[\m_h]_�
i`�[hs�mn[chcha�[fiha�nb_�chn_mnch_�%c&�%[lliqb_[^m&+� =[l�9�4-�jg+
@+�_s_7�j+�jb[lshr7�_m+�_mijb[aom7� `g+� `ii^�g[mm7�[mn_lcme)�jimn*_mijb[a_[f�mq_ffcha+
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mn[lp_^�qchn_l�`fioh^_l�f[lp[_�%Acaol_�0+2&+

,','+�6RXS�DW^b_WPcPbT�",'*','+#

Ii�[]c^�jbimjb[n[m_�q[m�i\m_lp_^�ch�s_cciqn[cf�il�qchn_l�`fioh^_l�f[lp[_�[n�nb_�

p[lciom�mn[a_m�i`�̂ _p_fijg_hn�il�\_nq__h�nb_�nbl__�aliojm+

,',',�9X_T_cXSh[_T_cXSPbT�>I�",'-'*-'-#

Ob_�[]ncpcns�i`�̂ cj_jnc^sfj_jnc^[m_�DQ�qcnbch�nb_�^_p_fijcha�^ca_mncp_�nl[]n�i`�

s_ffiqf[cf�[h^�qchn_l�`fioh^_l�f[lp[_�[l_�mogg[lct_^� ch�O[\f_m�0+6�[h^�0+.-)�

l_mj_]ncp_fs+

1E\�)$)+

?cj_jnc^sfj_jnc^[m_� DQ� ch�\inb�s_cciqn[cf�[h^�qchn_l�`fioh^_l�q[m� fi][fct_^�ni�nb_�

]ifogh[l�_jcnb_fcog�\lomb�\il^_l�i `�nb_�jimn_lcil�l_acih�i`�nb_�aon�[n�0�^[sm�jimn�b[n]b�

%Acaol_�0+3[)\&+�Ail�\inb�mj_]c_m)�nb_�chn_hmcns�q[m�a_h_l[ffs�q_[e_l�nb[h�nb[n�i`�nb_�inb_l�

_htsg_m�[mm[s_^�_r]_jn�[]c^�jbimjb[n[m_+�Ob_�jl_m_h]_,[\m_h]_�i`�nbcm�_htsg_�

nblioabion�nb_�mn[a_m�i` �̂ _p_fijg_hn�%c+_+�^[s�4+� .-)� .2�[h^�/-� `il�s_cciqn[cf� `fioh^_l&�

q[m�hin�]ihmcmn_hn�\_nq__h�nb_�nlc[fm�il�aliojm+

?c``_l_hnc[f�^cmnlc\oncih�i` �̂ cj_jnc^sfj_jnc^[m_� DQ�[]ncpcns�i]]oll_^� ch�nb_�

chn_mnch[f�\lomb�\il^_l�\s�4�^[sm�jimn*b[n]b�[h^�ch�nb_�l_]nog�\s� .-�^[sm�jimn*b[n]b�

%s_cciqn[cf� `fioh^_l�f[lp[_�ihfs&+�Ob_�l_[]ncih�]ihncho_^�ni�\_�\inb�p[lc[\f_�[h^�q_[e�ch�

chn_hmcns+

Ob_�chn_hmcns�[h^�l_aof[lcns�i`�nb_�[jj_[l[h]_�i`�̂ cj_jnc^sfj_jnc^[m_� DQ�[]ncpcns
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O[\f_�0+6+� ?cmnlc\oncih�[h^�l[ha_�i ` �chn_hmcnc_m�i ` �̂ cj_jnc^sfj_jnc^[m_�DQ� ch�s_cciqn[cf

`fioh^_l�f[lp[_+

?KC =>� Kb� @mi� K@N,Nn� Dhn_mnch_ M_]nog

?[s�0'�

?[s�4� -. *%6&�(%/&.%.& ''
-/ � * * * * *%4&�(,*%0&�(%/& ''
-0� * * * * *%4&(,*%/&�(%.& ''

?[s� .-�- .� * * * * *%5&(,*%0&.%f& *%3&(,*%f&.%2&
-/ � * * * * *%6&(,*%�&�.%/& *%5&.%1&
-0� * * * * *%.-&(,*%.&.%.& *%4&.%2&

?[s� .2�-.� * * * * *%3&(,*%0&(%/&.%f& *%..&.%.&
-/ � * * * * *%4&(,*%�&(%/&�.%/& *%4&(%.&.%1&

?[s�/-�-.� * * * * *%3&(,*%2&.%f& *%..&.%.&
-/ � * * * * *%4&�(,*%0&�(%/& *%4&�(%0&.%/&

?[s�/6�-.� * * * * *%3&(,*%f&(%2& *%2&(,*%0&(%/&.%/&

?[s�03�-.� * * * * *%.&(,*%.&(%5&.%/& *%0&(,*%0&(%/&�.%1&
'� Kimn_lcil*gimn�[mj_]n�i`�nb_�^ca_mncp_�nl[]n�[n�0� ^[sm�jimn�b[n]b�q_[efs�jimcncp_� `il�

^cj_jnc^sfj_jnc^[m_� DQ

''� l_acih�hin�jl_m_hn�[n�nbcm�[a_

?KC+�^[sm�jimn�b[n]b7�=>+�\o]][f�][pcns8�Kb+�jb[lshr7�@mi+�_mijb[aom8�K@N,Nn+�jimn*�

_mijb[a_[f�mq_ffcha,mnig[]b8�B f+�alioj� .8�-/+�alioj�/7�-0)�alioj�08�j[l_hnb_mcm)�

hog\_l�i`�nlc[fm�%ion�i`�[�nin[f�i`�./&� l_[]ncih�q[m�i\m_lp_^8� 'u+�hog\_l�i`�nlc[fm�l_acih�

hin�jl_m_hn,c^_hnc`c_^

Dhn_hmcns7� *+�hi�l_[]ncih8�(,*�q_[e�%\[l_fs�^_n_]n[\f_&�l_[]ncih8�(�]f_[lfs�jl_m_hn�l_[]ncih
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O[\f_�0+.-+� ?cmnlc\oncih�[h^�l[ha_�i ` �chn_hmcnc_m�i ` �̂ cj_jnc^sfj_jnc^[m_�DQ� ch�q chn_l

`fioh^_l�f[lp[_+

?KC� => Kb @mi K@N Dhn_mnch_

?[s�0'�

?[s�4� -. (,*%.&.%4&
-/ � * * * * *%2&.%0&
-0� * * * * *%1&� *l,*%�.�&�(%.&

?[s� .-�-/ * * * *%1&�(,*%�.�&�(%�.�&
-0� * * * * *%/&.%3&

?[s� .2�-. * * * *%1&�(,*%/&�(%�.�&�((%�.�&
-/ � * * * * *%1&�(,*%f&(%/&�.%.&

'� Kimn_lcil*gimn�[mj_]n�i`�nb_�^ca_mncp_�nl[]n�[n�0� ^[sm�jimn�b[n]b�jimcncp_�`il�

^cj_jnc^sfj_jnc^[m_�DQ

?KC)�^[sm�jimn�b[n]b8�=>)�\o]][f�][pcns8�Kb)�jb[lshr8�@mi)�_mijb[aom8�K@N,Nn)�jimn*�

_mijb[a_[f�mq_ffcha,mnig[]b8�B f)�alioj� .8�-/ )�alioj�/8�-0 )�alioj�08�j[l_hnb_mcm)�

hog\_l�i`�nlc[fm�%ion�i`�[�nin[f�i `�5&�l_[]ncih�q[m�i\m_lp_^8� ��hog\_l�i`�nlc[fm� l_acih�hin�

jl_m_hn,c^_hnc�̀ c_^

Dhn_hmcns7� *)�hi�l_[]ncih8�(,*�q_[e�%\[l_fs�^_n_]n[\f_&�l_[]ncih8�(�]f_[lfs�jl_m_hn�l_[]ncih8�

mnliho�l_[]ncih
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ch]l_[m_^�^olcha�mo\m_ko_hn�^_p_fijg_hn[f�mn[a_m+�=s� .2�^[sm�jimn*b[n]b)�[�mnliha_l�

l_[]ncih�q[m�i\m_lp_^� ch�\inb�mj_]c_m�%]igj[l_�Acaol_m�0+3[)\�[h^�Acaol_�0+4&+� Dh�

s_cciqn[cf� `fioh^_l)� nb_�l_[]ncih�q[m�mnliha_l�ch�nb_�chn_mnch_+� Dh]l_[m_m� ch�nb_�[]ncpcns�i`�

nbcm�_htsg_�ch�s_cciqn[cf� `fioh^_l�f[lp[_�[fmi�i]]oll_^�[n�^[sm�/-�[h^�/6�%Blioj� .� ihfs&�

%Acaol_�0+5[+\&�[n�qbc]b�ncg_�nb_�^c``_l_h]_�ch�[]ncpcns�\_nq__h�nb_�chn_mnch_�[h^�l_]nog�

q[m�h_afcac\f_+�<�mnliha�l_[]ncih�q[m�[fmi�[mmi]c[n_^�qcnb�[�al[hof[l�mn[chcha�j[nn_lh�

qcnbch�nb_�[jc][f�]snijf[mg�i`�nb_�_hn_li]sn_m+�<n�nb_m_� f[n_l�mn[a_m)�nb_�_htsg_�q[m�

[fgimn�[fq[sm�jl_m_hn�[fnbioab�mig_�p[lc[\cfcns�i]]oll_^�qcnb�l_mj_]n�ni� chn_hmcns+�R_[e�

[]ncpcns� ch�nb_�`ii^�g[mm�qcnbch�nb_�aon�q[m�hin_^� ch�[�`_q�mj_]cg_hm+

,','-� 6\X]^_T_cXSPbT�A�",'-'**'+#

Ob_�chn_hmcns�[h^�^cmnlc\oncih�i`�[gchij_jnc^[m_�H�ch�nb_�^ca_mncp_�nl[]n�i`�

s_cciqn[cf�[h^�qchn_l�`fioh^_l�]b[ha_^�^olcha� nb_�]iolm_�i`�̂ _p_fijg_hn+�Ncgcf[lcnc_m�

[h^�^c``_l_h]_m�[l_�mogg[lct_^� ch�O[\f_m�0+..� [h^�0+./� `il�[ff�i`�nb_�nlc[fm�j_l`ilg_^+�

1E\�)

Dh�s_cciqn[cf� `fioh^_l�f[lp[_�0�^[sm�[`n_l�b[n]bcha)�[gchij_jnc^[m_�H�q[m�jl_m_hn�[fiha�

nb_�]ifogh[l�_jcnb_fcog�\lomb�\il^_l�ch�nb_�jimn_lcil�l_acih�%Acaol_�0+6&+� ?c``_l_hnc[f�

^cmnlc\oncih�i]]oll_^�[n�nbcm�_[lfs�[a_�qb_l_�mn[chcha� chn_hmcns� ch]l_[m_^�jimn_lcilfs+�

?cmnlc\oncih�ch�qchn_l�`fioh^_l�q[m�mcgcf[l�[fnbioab�nb_� chn_hmcns�i`�[gchij_jnc^[m_�H�

mn[chcha�q[m�f_mm�nb[h�nb[n�i`�s_cciqn[cf� `fioh^_l+

1E\V� ,�ERH�'&

Rcnb�nb_�^c``_l_hnc[ncih�i`�nb_�^ca_mncp_�nl[]n�\_nq__h�^[s�0� [h^�4+
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Acam�0+3*0+N+�Gi][fct[ncih�i`�̂ cj_jnc^sfj_jnc^[m_�DQ�%[lliqb_[^m&�ch�s_cciqn[cf�[h^�qchn_l�
`fioh^_l�f[lp[_+
Acaol_�0+3+�Ob_�\lomb�\il^_l�ch�nb_�jimn_lcil�l_acih�i`�nb_�^ca_mncp_�nl[]n�cm�jimcncp_�[n�0�
^[sm�jimn�b[n]b�ch�%[&�s_cciqn[cf�%=[l�9�11�jg&�[h^�%\&�qchn_l�`fioh^_l�f[lp[�%=[l�9�1-�
jg&+
Acaol_�0+4+�?cj_jnc^sfj_jnc^[m_�DQ�[]ncpcns� ch�nb_�\lomb�\il^_l�i`�nb_�chn_mnch_�%c&�i`�
qchn_l�`fioh^_l�f[lp[_�[n� .2�^[sm�jimn�b[n]b+�=[l�9�33�jg+
Acaol_�0+5+�?cj_jnc^sfj_jnc^[m_� DQ�[]ncpcns� ch�nb_� chn_mnch_�%c&�[h^�l_]nog�%l&�_jcnb_fc[f�
\lomb�\il^_l�mn[\cfct_^�^olcha�f[n_l�mn[a_m�i`�̂ _p_fijg_hn)�%[&�T_cciqn[cf� `fioh^_l�f[lp[�
[n�/-�%=[l�9�3/�jg&�[h^�%\&�/6�^[sm�jimn�b[n]b�%=[l�9�53�jg&+�Iin_�nb_�jl_m_h]_�i`�
al[hof[l�]snijf[mgc]�mn[chcha�%chm_ln&+
`g+� `ii^�g[mm8�@+�_s_8�s)�sife�m[]8�[+�[hn_lcil�l_acih8�[mn_lcme)�jimn*_mijb[a_[f�mq_ffcha8�
_m+�_mijb[aom8�G+� fcp_l+
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O[\f_�0+..+� ? cmnlc\oncih�[h^�l[ha_�i ` �chn_hmcnc_m�i ` �[g chij_jnc^[m_�H� ch�s_cciqn[cf

`fioh^_l�f[lp[_+

?KC => Kb @mi� K@N,Nn Dhn_mnch_ M_]nog

?[s�0'�

?[s�4� Bf *%.�&�(,*%�.�&�(%6&�*H*%f& ''
B/ * * * *%.&(%..& ''
B0 * * * *%f&( ,*%/&�(%5&.%.& ''

?[s� .-�Bf * * * � * (,*%/&�(%6&�.%.& *%/&�(,*%/&�(%0&�.%2&
B/ * * * (,*%0&�(%0&�((%/&�.%1& *%0&(,*%/&�(%/&�.%2&
B0 * * * *%4&�(,*%0&�.%/& *%1&(,*%0&.%2&

?[s� .2�Bf * * à� à *%.&(%5&((%/&�.%.& ( ,*%0&(%5&.%f&
B/ * * * (%2&((%0&�.%1& (,*%/&�(%1&�((%/&�.%1&

?[s�/-�Bf * * à� à (,*%�.�&�(%0&�((%5& (%3&�((%0&.%0&
B/ * * * ((%./& (%2&((%2&�.%/&

?[s�/6�B . * * * (%.&((%.-&�.%.& (%1&�((%5&

?[s�03�Bf * * * (%/&�((%6&�.%.& *^ &( %1 &�((%1&�.%0&

[gchij_jnc^[m_�H

''� l_acih�hin�jl_m_hn�[n�nbcm�[a_

?KC)�^[sm�jimn�b[n]b8�=>+�\o]][f�][pcns8�Kb+�jb[lshr8�@mi+�_mijb[aom8�K@N,Nn+�jimn*�

_mijb[a_[f�mq_ffcha,mnig[]b8�B f+�alioj� .8�B/+�alioj�/8�B0+�alioj�08�j[l_hnb_mcm)�

hog\_l�i`�nlc[fm�%ion�i`�[�nin[f�i`�./&�l_[]ncih�q[m�i\m_lp_^8� hog\_l�i`�nlc[fm�l_acih�

hin�jl_m_hn,c^_hnc`c_^

Dhn_hmcns7� *+� hi�l_[]ncih8�(,*�q_[e�%\[l_fs�^_n_]n[\f_&� l_[]ncih8�(�]f_[lfs�jl_m_hn�l_[]ncih8�

((�mnliha�l_[]ncih
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O[\f_�0+./+� ? cmnlc\oncih�[h^�l[ha_�i ` �chn_hmcnc_m�i ` �[g chij_jnc^[m_�H� ch�q chn_l�`fioh^_l

f[lp[_+

?KC� => Kb @mi K@N Dhn_mnch_

?[s�0'�

?[s�4� -. (%.&.%4&
-/ � * * * * *%/&�(%/&�.%1&
-0 � * * * * (,*%�.�&�(%3&�.%.�&

?[p� .-�-/ * * * *%0&((%/&�.%/&
-0 � * * * * *%/&.%3&

?[s� .2�-.� * * * * (,*%�&(%1&�((%/&.%.&
-/ � * * * * ( ,*%f&( %0&(( %0&.%f&

'� Kimn_lcil*gimn�[mj_]n�i`�nb_�^ca_mncp_�nl[]n�[n�0�^[sm�jimn�b[n]b�jimcncp_� `il�

[gchij_jnc^[m_�H

?KC+�^[sm�jimn�b[n]b8�=>+�\o]][f�][pcns7�Kb)�jb[lshr7�@mi+�_mijb[aom7�K@N,Nn)� jimn*�

_mijb[a_[f�mq_ffcha,mnig[]b7�B f+�alioj� .7�-/ +�alioj�/7�-0+�alioj�07�j[l_hnb_mcm)�

hog\_l�i`�nlc[fm�%ion�i`�[�nin[f�i`�5&� l_[]ncih�q[m�i\m_lp_^7� hog\_l�i`�nlc[fm�l_acih�hin

jl_m_hn,c^_hnc`c_^

Dhn_hmcns8� *)�hi� l_[]ncih7�(,*�q_[e�%\[l_fs�^_n_]n[\f_&7�(�]f_[lfs�jl_m_hn�l_[]ncih7�((�mnliha�

l_[]ncih
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[gchij_jnc^[m_�H�[]ncpcns�\_][g_�l_mnlc]n_^�ni�nb_�\lomb�\il^_l�i`�nb_�chn_mnch_�ch�\inb�

`fioh^_l�mj_]c_m+�<�a_h_l[f� ch]l_[m_�ch�_htsg_�chn_hmcns�i]]oll_^�\s�4�^[sm�jimn�b[n]b�ch�

s_cciqn[cf� `fioh^_l�[fnbioab�nb_�mnl_hanb�i`�nbcm�l_[]ncih�q[m�p[lc[\f_+�<fnbioab�[]ncpcns�

ch]l_[m_^�mfcabnfs�nblioabion�^_p_fijg_hn�ch�qchn_l�`fioh^_l)�^c``_l_h]_m�\_nq__h�nb_�

nbl__�aliojm�q[m�hin�i\m_lp_^+

<]ncpcns�q[m�i\m_lp_^�ch�nb_�\lomb�\il^_l�i`�nb_�l_]n[f�_jcnb_fcog�\s� .-�^[sm�jimn�

b[n]b�ch�s_cciqn[cf� `fioh^_l+�Rbcf_�hi�]ihmcmn_hn�^c``_l_h]_�q[m�i\m_lp_^�\_nq__h�nb_�

[hcg[fm�i `�aliojm� .� [h^�/+�[�^_]l_[m_�ch�nbcm�_htsg_�qcnbch�nb_m_�l_acihm�i]]oll_^�ch�nb_�

mn[lp$_^�alioj�i`�f[lp[_+�.W�nbcm�[a_+�p[lc[\cfcns�ch�nb_�chn_hmcns�i`�[gchij_jnc^[m_�H�

\_nq__h�nb_�f[lp[_�i`�\inb�mj_]c_m�[h^�\_nq__h�nb_�nlc[fm�i]]oll_^+

1E\V� '*$(+

Dh�s_cciqn[cf� `fioh^_l)�[gchij_jnc^[m_�[]ncpcns�]ihncho_^�ni� ch]l_[m_� `lig� .-�^[sm�

jimn�b[n]b�nblioab�^[sm� .2� ni�03�[h^�q[m�jl_m_hn�ch�\inb�nb_�chn_mnch_�[h^�l_]nog�%Acaol_�

0+.-&+� Dh�qchn_l�`fioh^_l)�[�mnliha_l�[h^�gil_�]ihmcmn_hn�l_[]ncih�q[m�m__h� ch�nb_� chn_mnch_�

[n� .2�^[sm�jimn�b[n]b�nb[h�^[s� .-�%Acaol_�0+.�f[+\&+

No\m_ko_hn�ni�^[s� .2� ch�s_cciqn[cf� `fioh^_l)�_htsg[nc]�[]ncpcns�qcnbch�nb_�

Dhn_mnch_�[h^�l_]nog�l_[]b_^�[�g[rcgog�\s�/6�^[sm�jimn�b[n]b�%Acaol_�0+./[&�[h^�

l_g[ch_^�mnliha�nblioab�^[s�03�%Acaol_�0+./\&� `il�alioj� .+�<�mnliha_l�l_[]ncih�i]]oll_^�

ch� nb_�chn_mnch_�_jcnb_fcog�[m�]igj[l_^�ni�nb_�l_]nog�ch�mig_�mj_]cg_hm+�Ii�mn[chcha�[n�

_cnb_l�nb_�jsfilc]�il�cf_il_]n[f� mjbch]n_l�q[m�jl_m_hn+�Ob_�jl_m_h]_�i`�[gchij_jnc^[m_�

[mmi]c[n_^�qcnb� `ii^�g[mm� ch�nb_�fog_h�i`�nb_� chn_mnch_�[h^�l_]nog�ch]l_[m_^� ch� `l_ko_h]s�

`lig� .2�^[sm�jimn�b[n]b
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;XVb�,'2&,'*+'�<gchij_jnc^[m_�H�[]ncpcns�%[lliqb_[^m&� ch�s_cciqn[cf�[h^�qchn_l�nfioh^_l+�
;XVdaT�,'2'�Ob_�]ifogh[l�_jcnb_fcog�i`�nb_�jimn_lcil�l_acih�i`�nb_�aon�ch�s_cciqn[cf�
nfioh^_l�f[lp[�[n�0� ^[sm�jimn�b[n]b�cm�jimcncp_+�=[l�9�2-�jg+
;XVdaT�,'*)'�?c``_l_hnc[f�^cmnlc\oncih�i`�[gchij_jnc^[m_�H�ch�nb_�\lomb�\il^_l�i`�nb_�
chn_mnch_�%c&�[h^�l_]nog�%l&�i`�s_cciqn[cf� `fioh^_l�f[lp[_�[n�^[s� .2+�=[l�9�5-�jg+
;XVdaT�0+..+�?cmnlc\oncih�[h^�chn_hmcns�[gchij_jnc^[m_�H�[]ncpcns�ch�qchn_l�nfioh^_l+�%[&�
Ol[hmp_lm_�m_]ncih�i`�[�qchn_l�`fioh^_l�f[lp[�[n� .-�^[sm�jimn*b[n]b8�[]ncpcns�cm� fi][fct_^�ni�
nb_�chn_mnch[f�%c&�\lomb�\il^_l�%=[l�9�0-�jg&�%\&�N[acnn[f�m_]ncih�i `�[�f[lp[_�[n� .2�^[sm�
jimn�b[n]b�mbiqm�[h�ch]l_[m_�ch�chn_hmcns�ch�nbcm�m[g_�l_acih�%]igj[l_�ni�Acaol_�0+.-&�
%=[l�9�1-� jg&+
;XVdaT�,'*+'�<gchij_jnc^[m_�H�[]ncpcns�s_cciqn[cf� `fioh^_l)�%[&�=s�/6�^[sm�jimn�b[n]b)�
mnliha�[]ncpcns�cm�m__h� ch�nb_� chn_mnch_�%c&�[h^�l_]nog�%l&�%=[l�9�0/�jg&)� %\&�M_[]ncih�
]ihncho_^�ni�\_�mnliha�nblioab�^[s�03+�Ii�mn[chcha�q[m�[mmi]c[n_^�qcnb�nb_� cf_il_]n[f�
mjbch]n_l�%N&�%=[l�9�5-�jg&+
s+�sife�m[]8�[)�[hn_lcil�l_acih8�j+�jb[lshr8�[mn_lcme+�K@N8� `g)� `ii^�g[mm+
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<]ncpcns�[h^�^cmnlc\oncih�i ` �hihmj_]c`c]�_mn_l[m_� ch�^_p_fijcha�s_cciq n[cf�[h^

qchn_l�`fioh^_l�f[lp[_�[l_�mogg[lct_^� ch�O[\f_m�0+.0� [h^�0+.1+�l_mj_]ncp_fs+

1E\�)

Ail�\inb�s_cciqn[cf�[h^�qchn_l�`fioh^_l)�nb_�\lomb�\il^_l�i`�nb_�]ifogh[l�

_jcnb_fc[f�]_ffm� ch�nb_�jimn_lcil�l_acih�i`�nb_�aon�q[m�jimcncp_� `il�hihmj_]c`c]�_mn_l[m_�

%Acaol_�0+.0[&8�hi�_htsg[nc]�[]ncpcns�q[m�`ioh^�ch�nb_�[hn_lcil*gimn�[mj_]n�i `�nb_�aon�

[fnbioab�chn_hmcns�ch]l_[m_^�jimn_lcilfs+� Dh�s_cciqn[cf� `fioh^_l)�hi�l_[]ncih�]iof^�\_�

i\m_lp_^�ch�nb_�gimn�][o^[f� chn_mnch[f�l_acih+�<fnbioab�nb_�fcp_l�q[m�jl_m_hn�[n�nbcm�mn[a_)�

hi�]f_[l�l_[]ncih�q[m�i\m_lp_^�nb_l_+�Ii�^c``_l_h]_� ch�nb_�[]ncpcns�i`�hihmj_]c`c]�_mn_l[m_�

q[m�m__h�\_nq__h�nb_�nbl__� `__^cha�alioj�[hcg[fm+

1E\� ,

Dh�s_cciqn[cf� `fioh^_l)�nb_�^cmnlc\oncih�i`�hihmj_]c`c]�_mn_l[m_�[n�4�^[sm�jimn�b[n]b�

q[m�g[chfs� fi][fct_^�ni� nb_�]ifogh[l�_jcnb_fc[f�\lomb�\il^_l�i`�nb_� chn_mnch_�%Acaol_�

0+.0\&+�Iihmj_]c`c]�_mn_l[m_�[jj_[l_^� ch�nb_�fcp_l�[m� cmif[n_^� `i][f�jichnm�bon�nb_�chn_hmcns�

q[m�hin�[m�mnliha�[m�nb_�[]ncpcns� ch�nb_� chn_mnch_+�M_[]ncih�q[m�mfcabnfs�gil_� chn_hm_�nb[h�

^[s�0� [h^�ch�mig_�][m_m)�nb_�l_[]ncih�ch�nb_�chn_mnch_�q[m� `ioh^�ch�nb_�]snijf[mg�[h^�nb_�

\lomb�\il^_l+�Ob_l_�q[m�hi�l_[]ncih�ch�nb_�jimn_lcil�gimn�[mj_]n�i`�nb_�chn_mnch_�%c+_+�

`onol_�l_]nog&+� @mn_l[m_�[]ncpcns�ch�qchn_l�`fioh^_l)� fce_�s_cciqn[cf+�q[m�l_mnlc]n_^�ni�nb_�

chn_mnch_+� Dh�nbcm�mj_]c_m)�chn_hmcns�q[m� ch]l_[m_^� `lig�^[s�0� [h^�q[m�mnliha_l�nb[h�nb_�

l_[]ncih�ch�s_cciqn[cf� `fioh^_l+

Ii�]f_[l�^c``_l_h]_�\_nq__h�nb_�[hcg[fm� `lig�^c``_l_hn�`__^cha�nlc[fm�q[m
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O[\f_�0+.0+� ? cmnlc\oncih�[h^�l[ha_�i ` �chn_hmcnc_m�i ` �hihmj_]c`c]�_mn_l[m_� ch�s_cciq n[cf

nfioh^_l� f[lp[_+

?KC => Kb @mi� K,�
Nn

Dhn_mnch_ M_]nog

?[s�0'�

?[s�4� B D *%�D & ( ,*% �&(%.-& ''
B/ * * * * %f&( ,*%f&( %6 &�((%f& ''
B0 * * * *%D&�(,*%�.�&�(%4&�((%/& ''

?[s� .-�Bf * * à� à *%f&( ,*%f&( %5 &*H *%f&n%D& *%0&(,*%0&.%3&
B/ * * * (%4&�((%.&.%1& *%�&( ,*%�&( %1 &�.%3&
B0 * * * *%0&(,*%2&�(%/&�((%.&.%.& *%0&( ,*%2&( %f&.%0&

?[s� .2�Bf * * à� à (%3&�((%2&.%.& *%/&(,*%1&�(%2&.%.&
B/ * * * (%3&�((%0&�.%0& *%1&( ,*%�&(%.&.%3&

?[s�/-�B D * * à� * (%2&�((%4& *%3&�(,*%�.�&�(%/&�((%/&�.%�D�&
B/ * * * (%5&�((%1& *%0&(,*%/&�(%0&.%1&

?[s�/6�B D * * * (%0&�((%6& *%1&�(%2&.%0&

?[s�03�Bf * * * (%/&�((%5&�.%/& *%2&�(%0&.%1&
'� Kimn_lcil*gimn�[mj_]n�i`�nb_�^ca_mncp_�nl[]n�[n�0�^[sm�jimn�b[n]b�jimcncp_� `il�hihmj_]c`c]�

_mn_l[m_

''� l_acih�hin�jl_m_hn�[n�nbcm�[a_

?KC)�^[sm�jimn�b[n]b8�=>+�\o]][f�][pcns8�Kb)�jb[lshr8�@mi+�_mijb[aom8�K,Nn)�jimn*�

_mijb[a_[f�mq_ffcha,mnig[]b8�B f+�alioj� .8�B/+�alioj�/8�B0)�alioj�08�j[l_hnb_mcm)�

hog\_l�i`�nlc[fm�%ion�i `[ �nin[f�i`�./&� l_[]ncih�q[m�i\m_lp_^

Dh n_ h m c ns 8 � * ) � h i � l _ [ ] n ci h 8 � ( ,* � q _ [ e � % \ [ l _ fs � ^ _ n _ ] n [ \ f _ & � l _ [ ] n ci h 8 � ( � ] f_ [ l fs � j l _ m _ h n � l _ [ ] n ci h 8 �

*C*� N nli h a � l _ [ ] n ci h
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O[\f_�0+.1+� ? cmnlc\oncih�[h^�l[ha_�i ` �chn_hmcnc_m�i ` �hihmj_]c`c]�_mn_l[m_� ch�q chn_l�`fioh^_l

f[lp[_+

?KC� => Kb @mi K@N Dhn_mnch_

?[s�0'�

?[p�4� -. (%/&�.%3&
-/ � * * * * ( % f &((%1&X%0&
-0 � * * * * (%/&�((%2&� .%.&

?[s� .-�-/ � * * * * *%/&�((%0&.%0&
-0 � * * * * *%/&(,*%.&.%2&

?[s� .2�-. * * * (%0&�((%2&
-/ � * * * * (%/&�((%3&

'� Kimn_lcil*gimn�[mj_]n�i`�nb_�^ca_mncp_�nl[]n�[n�0�^[sm�jimn�b[n]b�jimcncp_� `il�hihmj_]c`c]�

_mn_l[m_

?KC+�^[sm�jimn�b[n]b8�=>)�\o]][f�][pcns8� Kb+�jb[lshr8�@mi+�_mijb[aom8�K@N,Nn+�jimn*�

_mijb[a_[f�mq_ffcha,mnig[]b8�B f+�alioj� .8�-/+�alioj�/8�-0+�alioj�08�j[l_hnb_mcm)�

hog\_l�i `�nlc[fm�%ion�i `�[�nin[f�i `�5&�l_[]ncih�q[m�i\m_lp_^8� hog\_l�i`�nlc[fm�l_acih�hin�

jl_m_hn,c^_hnc`c_^

Dhn_hmcns7� *+�hi� l_[]ncih8� q_[e�%\[l_fs�^_n_]n[\f_&�l_[]ncih8�(�]f_[lfs�jl_m_hn�l_[]ncih7�

*l*l�mnliho�l_[]ncih
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i\m_lp_^�`il�_cnb_l�mj_]c_m+

1E\�'&

Ncgcf[l�ni�nb[n�ch�^[s�4)�nb_�l_[]ncih� ch�nb_�chn_mnch[f�\lomb�\il^_l�q[m�mnliha�[h^�

[�^cmnch]n�ch]l_[m_� ch�nb_�l_[]ncih�q[m�m__h�ch�nb_� fcp_l�[m�]igj[l_^�ni�^[s�4+�Ob_l_�q[m�

[fmi�[�l_[]ncih�ch�nb_�gom]of[nol_�[fiha�nb_�\i^s�q[ff�[m�q_ff�[m�ch�nb_�\l[ch�[h^�ec^h_s+�

Ob_�[]ncpcns�qcnbch�nb_�chn_mnch_�i`�nbcm�_htsg_�q[m�hin�[m�mnliha�ch�alioj�0� [m� ch�aliojm�

.� [h^�/�%Acaol_�0+.1�[+\&8� ch�mig_�][m_m)�hi�[mmi]c[n_^�_htsg[nc]�[]ncpcns�q[m�m__h� ch�

alioj�0� f[lp[_+

Dh�qchn_l�`fioh^_l)�[h�ch]l_[m_�ch�chn_hmcns�q[m�m__h�ch�nb_�chn_mnch_)�sc_f^cha�[�

p_ls�mnliha�l_[]ncih�%Acaol_�0+.2[&)�qcnb�[h�ch]l_[m_�`lig�[hn_lcil�ni�jimn_lcil+� @mn_l[m_�

[]ncpcns�qcnbch�nb_� chn_mnch_�cm�\inb�nb_�\lomb�\il^_l�[h^�]snijf[mgc]�[h^�nbcm�^_]l_[m_^�

domn�[hn_lcil�ni�nb_�jimn_lcil�ij_hcha+

1E\� '*$)+

Dh�s_cciqn[cf� `fioh^_l�f[lp[_)�nb_� chn_hmcns�i`�_mn_l[m_�[]ncpcns� ch�nb_� fcp_l�[h^�

chn_mnch_�ch]l_[m_^�\_nq__h�^[sm� .-�[h^� .2�%Acaol_�0+.3�[&+�Ob_�\lomb�\il^_l�[]ncpcns�i`�

nb_�_htsg_�q[m�l_n[ch_^�ch�nb_�chn_mnch_�[h^�]snijf[mgc]�[]ncpcns�q[m�_pc^_hn)�jlcg[lcfs�

qcnbch�nb_�mojl[ho]f_[l�l_acih+�Ob_�l_[]ncih�ch�nb_�l_]n[f�_jcnb_fcog�q[m�p_ls�q_[e�[h^�

]ih`ch_^�ni� nb_�]snijf[mg+�B_h_l[ffs)�[�]ill_f[ncih�\_nq__h�chn_mnch[f�[h^�l_]n[f�[]ncpcns�

q[m�hin_^�qb_l_�mnliha� chn_mnch[f�[]ncpcns� ch]l_[m_^�nb_�ch]c^_h]_�i`�_mn_l[m_�[]ncpcns�ch�

nb_�l_]nog�%Acaol_�0 +.3\&+�Jp_l�nb_�h_rn�m_p_l[f�mn[a_m�i`�̂ _p_fijg_hn�%c+_�/-+�/6�[h^�03�

^[sm�jimn*b[n]b&)�[�al[^o[f� ch]l_[m_� ch�chn_hmcns�i]]oll_^�qcnbch�[ff�i`�nb_m_�l_acihm�

%Acaol_�0+.4�[+\&+�Ob_� ch]c^_h]_�i`�_mn_l[m_�[]ncpcns� ch�nb_�l_]n[f�_jcnb_fcog�\s�^[s�/6� ch
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;XVb'�,'*,&,%*.'�Iihmj_]c`c]�_mn_l[m_�[]ncpcns�%[lliqb_[^m&� ch�s_cciqn[cf�[h^�qchn_l�
`fioh^_l+
;XVdaT�,'*,'�@mn_l[m_�[]ncpcns�ch�s_cciqn[cf� `fioh^_l)�%[&�>[o^[f*gimn�[mj_]n�i `�nb_�
jimn_lcil�l_acih�i`�nb_�aon�[n�0� ^[sm�jimn�b[n]b�%=[l�9�1-�jg&)� %\&�@mn_l[m_�[]ncpcns�\s�^[s�
4� ch� fi][fct_^�ni� nb_� chn_mnch[f�%c&�\lomb�\il^_l�%=[l�9�21�jg&+
;XVdaT�,'*-'�Dh�s_cciqn[cf� `fioh^_l)�^c``_l_h]_m� ch�nb_�chn_hmcns�i`�_mn_l[m_�[]ncpcns�
i]]oll_^�[n� .-�^[sm�jimn�b[n]b�ch�alioj�0� f[lp[_)�%[&�@mn_l[m_�[]ncpcns�%[lliqb_[^m&� cm�
mnlihafs� fi][n_^�ch�nb_�chn_mnch_�%c&�i`�[�alioj�/� f[lp[+�=[l�9�03�jg+�%\&�Obcm�[]ncpcns�cm�
f_mm� chn_hm_�ch�alioj�0� f[lp[_�nb[n�b[^�hin�l_]_cp_^�[hs�`ii^+�=[l�9�3-�jg+
;XVdaT�,'*.'�%[&�Nnliha�_mn_l[m_�[]ncpcns�ch�[�qchn_l�`fioh^_l�f[lp[�[n� .-�^[sm�jimn�b[n]b�cm�
fi][fct_^�ni�nb_�\lomb�\il^_l�%[lliqb_[^m&�[h^�]snijf[mg�%[lliq&�i`�nb_�chn_mnch_�%c&+� =[l�
9�41�jg+� %\&�<n� .2�^[sm�jimn�b[n]b)�[]ncpcns�ch�nb_�chn_mnch_�^_]l_[m_^�`lig�^[s� .-+� =[l�9�
11�jg+
_m+�_mijb[aom8�@+�_s_8�[mn_lcme+�K@N8�l+�l_]nog8�G+� fcp_l8�s+�sife+
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;XVb�,'*/&,'*0'�@mn_l[m_�[]ncpcns�%[lliqb_[^m&� ch]l_[m_^�al[^o[ffs�^olcha�nb_�
^_p_fijg_hn�i`�s_cciqn[cf� `fioh^_l+
;XVdaT�,'*/'�@mn_l[m_� ch�s_cciqn[cf� `fioh^_l�[n�^[s� .2�%[&�Nnliha�[]ncpcns�ch�nb_�chn_mnch_�
%.&7� l_[]ncih� ch�chn_mnch_�cm�[fmi�]snijf[mgc]�%[lliqm&+�<�q_[e�l_[]ncih�q[m�m__h�ch�nb_�
l_]nog�%l&+� =[l�9�0-�jg+� %\&�Ii�l_[]ncih�cm�[mmi]c[n_^�qcnb�nb_�l_]n[f�_jcnb_fcog�qb_h�nb_�
chn_mnch[f� l_[]ncih�cm�q_[e_l+�Iin_�nb[n�nb_�`ii^�g[mm�%`g&�ch�nb_�l_]nog�cm�jimcncp_+� =[l�9�
5-�jg+
;XVdaT�,'*0'�%[&�<n�/-�^[sm�jimn�b[n]b)�[�]ihmcmn_hn�l_[]ncih�q[m�i\m_lp_^�ch�nb_�\lomb�
\il^_l�[h^�[�q_[e_l)�^c``om_�l_[]ncih�ch�nb_�]snijf[mg�%[lliq&�i`�nb_�chn_mnch_�">#'�=[l�9�
6-�jg+� %\&� =s�03�^[sm�jimn�b[n]b)�nb_�[]ncpcns�q[m�mnliha_l�ch�nb_�chn_mnch_�[h^�[�q_[e�
l_[]ncih� ch�nb_�\lomb�\il^_l�i `�nb_�l_]nog�%l&+�>snijf[mgc]�[]ncpcns�cm�[fmi�mnliha�%[lliqm&+�
=[l�9�65� jg+
[mn_lcme+� K@N8�N+� cf_il_]n[f�mjbch]n_l7�KN+�jsfilc]�mjbch]n_l8� G+� fcp_l+
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alioj� D� q[m�ch]l_[m_^�ch�\inb�nb_�]snijf[mg�[h^�\lomb�\il^_l)�[fnbioab�cn�q[m�q_[e_l�

nb[h�nb[n�ch�nb_�chn_mnch_+�Ii�mn[chcha�q[m�[mmi]c[n_^�qcnb�_cnb_l�nb_�jsfilc]�il�cf_il_]n[f�

mjbch]n_lm+

Ob_�^cmnlc\oncih�i`�_mn_l[m_�[]ncpcns�ch�qchn_l�`fioh^_l�f[lp[_�^c^�hin�]b[ha_�`lig�

.-�ni� .2�^[sm�jimn�b[n]b8�[]ncpcns�q[m�^cmnlc\on_^�[fiha�nb_�f_hanb�i`�chn_mnch_�qcnb�[h�

ch]l_[m_� `lig�[hn_lcil�ni�jimn_lcil�%Acaol_�0+.2\&+�Ob_�chn_hmcns�i `�nb_�l_[]ncih�q[m�hin�[m�

bcab�[m� ch�nb_�_[lfc_l�[a_m+�?cmnlc\oncih�]b[ha_^� `lig�\inb�]snijf[mgc]�[h^�\lomb�\il^_l�

ni�domn�\_cha�fi][fct_^�[n�nb_�\lomb�\il^_l+

,'-�9XbRdbbX^]

Dhp_mnca[ncihm�^_[fcha�qcnb�nb_�ihnia_hs�i`�̂ ca_mncp_�_htsg_m�ch�g[lch_� `cmb�[l_�

ch]l_[mcha� ch�hog\_l+�H[hs�mno^c_m�[l_�hiq�^_[fcha�qcnb�nb_�l_mjihm_�i`�nb_m_�_htsg_m�

ni�^c_n�[h^�nb_�ch`fo_h]_�i`�_ria_hiom�miol]_m�i ` �̂ c_n[ls�_htsg_m�ih�^ca_mncp_�][j[]cns+�

Gcnnf_� ch`ilg[ncih)�biq_p_l)� cm�[p[cf[\f_�^_[fcha�qcnb�nbcm�[mj_]n�i`�̀ f[n`cmb�ihnia_hs+�Ob_�

jl_m_hn�chp_mnca[ncih�^_m]lc\_m�nb_�n_gjil[f�[h^�mj[nc[f�^_p_fijg_hn�i ` �̂ ca_mncp_�

_htsg_m�ch�f[lp[f�s_cciqn[cf�[h^�qchn_l�`fioh^_l�ih�^c``_l_hn�^c_n[ls�l_acg_m�omcha�

bcmni_htsgifiac][f�g_nbi^m+�B_h_l[ffs)�^ca_mncp_�_htsg_m�q_l_�jl_m_hn�[n�nb_�_[lfc_mn�

[a_�_r[gch_^*�0� ^[sm�jimn�b[n]b+�<fe[fch_�jbimjb[n[m_)�[gchij_jnc^[m_�H+�

^cj_jnc^sfj_jnc^[m_� DQ�[h^�hihmj_]c`c]�_mn_l[m_�q_l_�jl_m_hn�ch�p[lscha�chn_hmcnc_m�[n�nbcm�

ncg_� ch� nb_�jimn_lcil�l_acih�i`�nb_�^ca_mncp_�nl[]n�i`�\inb�mj_]c_m+� =s�4�^[sm�jimn�b[n]b)�

]ih]igcn[hn�qcnb�lzacih[fcm[ncih�i`�nb_�aon+�nb_m_�_htsg_m�q_l_� fi][fct_^�jlcg[lcfs�ch�nb_�

chn_mnch_+�Iihmj_]c`c]�_mn_l[m_�[h^�[gchij_jnc^[m_�H�ch]l_[m_^� ch�chn_hmcns�^olcha
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^_p_fijg_hn[f�mn[a_m�mo\m_ko_hn�ni�^[s�4+�Ob_�l_aof[lcns�i`�_rjl_mmcih�%c+_+�jl_m_h]_�il�

[\m_h]_�i`�_htsg[nc]�[]ncpcns&�i`�[fe[fch_�jbimjb[n[m_�[h^�^cj_jnc^sfj_jnc^[m_� DQ�

ch]l_[m_^�^olcha�f[n_l�[a_m+�<�gi^_l[n_� ch]l_[m_�ch�^cj_jnc^sfj_jnc^[m_� DQ�[]ncpcns�q[m�

[fmi�i\m_lp_^�qbcf_�[]c^�jbimjb[n[m_�q[m�hin�^_n_]n_^�ch�_cnb_l�mj_]c_m+�Ail�[�mogg[ls�

i`�nb_�mj[nc[f�[h^�n_gjil[f�^_p_fijg_hn�i`�_htsg[nc]�[]ncpcns� ch�s_cciqn[cf�[h^�qchn_l�

`fioh^_l)�l_`_l�ni�Acaol_m�0+.5�ni�0+/.+

Ob_�l_mofnm�i\n[ch_^�moaa_mn�nb[n�^ca_mncp_�_htsg_m�ch�\inb�s_cciqn[cf�[h^�qchn_l�

`fioh^_l�q_l_�jl_m_hn)�oh^_l�_rj_lcg_hn[f�]ih^cncihm�\_`il_�nb_�f[lp[_�mn[ln�ni� `__^�

_ria_hiomfs�[n�[jjlircg[n_fs�^[s�4�[h^�nb[n�giljbifiac][f�^c``_l_hnc[ncih�i`�nb_�

^ca_mncp_�nl[]n�]ill_mjih^_^�qcnb�mj_]c`c]�lzacih[fcm[ncih�i`�nb_�^ca_mncp_�_htsg_m+

Ob_�]ill_f[ncih�\_nq__h�giljbifiac][f�^c``_l_hnc[ncih�\[m_^�ih�bcmnifiac][f�

i\m_lp[ncihm�[h^�`oh]ncih[f�^c``_l_hnc[ncih�\[m_^�ih�^ca_mncp_�_htsg_�[]ncpcns�b[m�\__h�

hin_^�\s�m_p_l[f�l_m_[l]b_lm�%N_ah_l�IW�E M%� .6568�B[qfc]e[�IW�E M%� .6628�Jit_ec�#�=[cf_s+�

.662&+� @[lfs�^_p_fijg_hn�i` �̂ ca_mncp_�_htsg_m�\_`il_�il�^olcha�nb_�nl[hm`ilg[ncih�`lig�

_h^ia_hiom�ni�_ria_hiom� `ii^� cm�hin�ohomo[f+� Dh�mnlcj_^�\[mm)�^ca_mncp_�_htsg_m�%_r]_jn�

j_jmch&�[l_�jl_m_hn�ih�^[s�1+�ih_�^[s�\_`il_�nb_s�mn[ln_^�ni� `__^�%=[l[ac�#�Gip_ff+� .653&+�

Dh�m_[�\[mm)�[ff�_htsg_m�_r[gch_^�%_r]_jn�s*afon[gsf�nl[hmj_jnc^[m_&� ch]l_[m_^�\_nq__h�

^[s�1�[h^�3+�]ich]c^cha�qcnb�gionb�ij_hcha�%U[g\ihchi�Dh`[hn_�#�>[bo)� .661&+� Dh�m_[�

\l_[g�f[lp[_)�hi�_htsg[nc]�[]ncpcns�cm�i\m_lp_^�\_nq__h�b[n]bcha�[h^�0�^[sm�jimn�b[n]b�

%N[l[mko_n_�IW�EM%� .660&+�?olcha�_ria_hiom�`__^cha)�nbcm�[]ncpcns�a_h_l[ffs� ch]l_[m_^�

%N[l[mko_n_�IW�E M%� .660&+� @[lfs�^_p_fijg_hn�i`�̂ ca_mncp_�_ht:$g_m� cm�i\m_lp_^�ch�nol\in�

f[lp[_�qb_l_�nb_�[]ncpcnc_m�i`�[fe[fch_�jbimjb[n[m_�[h^�[gchij_jnc^[m_�[l_�jl_m_hn�[n�ih_
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;XVdaT�,'*1P'�?cmnlc\oncih�i`�[fe[fch_�jbimjb[n[m_�[]ncpcns�ch�nb_�^_p_fijcha�^ca_mncp_�
nl[]n�i`�s_cciqn[cf�`fioh^_l+�Iin_�nb[n�nb_l_�cm�hi�^c``_l_h]_�\_nq__h�nb_�nbl__�`__^cha�
aliojm+

<fe[fch_�
Kbimjb[n[m_

?[s� 0 ?[s� 4 ?[s� .-

K+Bon� Gcp_l� Dhn_mnch_� Gcp_l� Dhn_mnch_� M_]nog� Gcp_l

;XVdaT�,'*1Q'�?cmnlc\oncih�i`�[fe[fch_�jbimjb[n[m_�[]ncpcns�ch�nb_�^_p_fijcha�^ca_mncp_�
nl[]n�i`�qchn_l�`fioh^_l+�Iin_�nb[n�alioj�0� f[lp[_�mbiq_^�hi�mn[chcha�[h^�\s�^[s� .2+� nb_�
l_[]ncih�b[^�^_]l_[m_^+

<fe[fch_
Kbimjb[n[m_

@XeTa D� >]cTbcX]T �
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Acaol_�0+.6[+�?cmnlc\oncih�i`�̂ cj_jnc^sf�j_jnc^[m_�DQ�%?KK�DQ&�[]ncpcns�ch�nb_�^_p_fijcha�
^ca_mncp_�nl[]n�i `�s_ffiqn[cf� `fioh^_l+�Iin_�nb[n�nb_l_�cm�hi�^c``_l_h]_�\_nq__h�nb_�nbl__�
`__^cha�aliojm+

? KK � DQ

?[s� 0� ?[s�4 ?[s� .-

K+�Bon Dhn_mnch_� Dhn_mnch_� M_]nog

Acaol_�0+.6\+�?cmnlc\oncih�i`�̂ cj_jnc^sf�j_jnc^[m_�DQ�[]ncpcns� ch�nb_�^_p_fijcha�^ca_mncp_�
nl[]n�i`�qchn_l�`fioh^_l+�Iin_�nb_�^c``_l_h]_�\_nq__h�alioj�0� [h^�nb[n�chn_hmcns� ch]l_[m_^�
qcnb�[a_+

?KK� DQ

?[s�0 ?[s�4 ?[s� .-

Q

.� ?[s� .2�
�� Blioj� .� #� /� v

K+�Bon Dhn_mnch_
>]cTbcX]T
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>� >]cTbcX]T� &�   
%� >]RaTPbT

&eT�ETPRcX^]� c
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Acaol_�0+/-[+�?cmnlc\oncih�i`�[gchij_jnc^[m_�H�[]ncpcns�ch�nb_�^_p_fijcha�^ca_mncp_�nl[]n�
i`�s_ffiqn[cf� `fioh^_l+�Iin_�nb_�l_[]ncih�ch�alioj�0�q[m�q_[e_l�[h^�nb[n�chn_hmcns�
ch]l_[m_^�qcnb�[a_+

H<K

?[s� 0 ? [s � 4 ?[s� .2� c�
� 4

D� j+�Bon� �� D� Dh n_mnch_� c
s 8

Blioj� .� #� /�
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D� B lioj � 0
QYYYYYYYYY,
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Acaol_�0+/-\+�?cmnlc\oncih�i`�[gchij_jnc^[m_�H�[]ncpcns� ch�nb_�^_p_fijcha�^ca_mncp_�nl[]n�
i`�qchn_l�`fioh^_l+�Iin_�nb_�l_[]ncih�ch�alioj�0�q[m�q_[e_l�[h^�nb[n�chn_hmcns�ch]l_[m_^�
qcnb�[a_+

H <K

?[s�0 ?[s�4 D� 9Ph � *)

Q
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;XVdaT�,'+*P'�?cmnlc\oncih�i ` �hihmj_]c`c]�_mn_l[m_�[]ncpcns� ch�nb_�^_p_fijcha�^ca_mncp_
nl[]n�i ` �s_ffiq n[cf� `fioh^_l+�Iin_�nb_�l_[]ncih� ch�alioj�0� q[m�q_[e_l+

@mn_l[m_

?[s� 0
a� 5
?[s� 4*.-

Ys

?[s� .-
Blioj� 0 ?[s� .2

<
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+YYYYYYY ,$� GYYYY ,
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� ,
M_]nog

Acaol_�0+/.\+�?cmnlc\oncih�i`�hihmj_]c`c]�_mn_l[m_�[]ncpcns� ch�nb_�^_p_fijcha�^ca_mncp_�
nl[]n�i`�qchn_l�`fioh^_l+�Iin_�nb_�l_[]ncih�ch�alioj�0�q[m�q_[e_l�[h^�\s�^[s� .2)� chn_hmcns�
b[^�^_]l_[m_^+

@ mn_ l[ m_

9Ph � , 9 Ph� 0 9 Ph � *) 9 Ph� *.

D'�<dc
4� >]cTbcX]T�
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^[s�[`n_l�b[n]bcha�[n�nb_�^cmn[f�_h^�i`�nb_�^ca_mncp_�no\_+�<n�gionb�ij_hcha�[h^�nb_�

nl[hm`_l�ni�_ria_hiom�`__^cha�%^[s�/*0&)� nb_m_�_htsg_m�[l_�`ioh^�nblioabion�nb_�

chn_mnch_+�<fmi)�cn�cm�[n�nbcm�ncg_�nb[n�hihmj_]c`c]�_mn_l[m_�[h^�jlin_[m_�[]ncpcnc_m�\_][g_�

[jj[l_hn�%>iomch�IP�EM#� .654&+� Dh�[�mcgcf[l�mno^s�i`�f[lp[f�^ca_mncp_�jbsmcifias�\s�N_ah_l�

[h^�]iff_[ao_m�%.660&)�nb_� f[lp[f�^ca_mncp_�msmn_g�[n�`clmn�`__^cha�`il�ppbcn_`cmb�

!0XUICSQMV�PEYEUIWMMV"#�][n`cmb�^0PEUMEV�KEUMITMQMV"�[h^�nol\in�_rbc\cn_^�[]ncpcns� `il�

p[lciom�j[h]l_[nc]�[h^�_hn_li]snc]�gc]lipcffc�_htsg_m�mo]b�[m�g[fn[m_+�[gchij_jnc^[m_�

[h^�[fe[fch_�jbimjb[n[m_+�>iomch�[h^�]i*qile_lm�%.654&�moaa_mn_^�nb[n�[n�nb_�ncg_�i`�

gionb�ij_hcha)�nb_�^ca_mncp_�msmn_g�[jj_[lm�ni�\_�`oh]ncih[f�_p_h�nbioab�a[mnlc]�af[h^m�

q_l_�hin�jl_m_hn�[h^�nbom�jl_mog[\fs�qcnbion�j_jmch�[]ncpcns+�Ob_�a_h_l[f� f[]e�i`�

^ca_mncp_�][j[]cns)�nb_l_`il_)� cm�hin�nlo_� `il�`clmn*`__^cha�f[lp[_�%N_ah_l�IP�E M%� .660&+

Alig�nb_�l_mofnm�i`�nbcm�mno^s)�mcgcf[l�ch`_l_h]_m�]iof^�[fmi�\_�g[^_�`il�\inb�s_ffiqc[cf�

[h^�qchn_l�`fioh^_l+�Ob_�_[lfs�[]ncpcns�i`�p[lciom�bs^lifsnc]�^ca_mncp_�_htsg_m�ch^c][n_m�

nb[n�nb_� f[lp[_�mbiof^�\_�[\f_�ni)�_p_h�c`�ni�[�fcgcn_^�_rn_hn)�ni�jli]_mm�cha_mn_^�`ii^�

qb_h�nb_s�mqcn]b� `lig�[h�_h^ia_hiom�ni�_ria_hiom� `ii^�mojjfs�[n�[lioh^�m_p_h�^[sm�

jimn�b[n]b+

Ob_�_rn_hn�ni�qbc]b�_ria_hiom�^c_n[ls�_htsg_m�i`�fcp_�jl_s�]ihnlc\on_�ni�nb_�

_rjl_mmcih�i`�_htsg_m�ch�nb_�^ca_mncp_�nl[]n�i`�̀ cmb�f[lp[_�[h^�qb_nb_l�nbcm�]ihnlc\oncih�cm�

_mm_hnc[f� `il�f[lp[f�molpcp[f)�_mj_]c[ffs�^olcha�nb_�mqcn]b�ni� fcp_�`ii^)� cm�hin�]_ln[ch+� Dn�q[m�

hin_^� ch�nbcm�mno^s�nb[n�`ii^�ch�nb_�fog_h�i`�nb_�aon)�_mj_]c[ffs�ch�s_ffiqn[cf� `fioh^_l)�

mn[ch_^�jimcncp_fs�`il�m_p_l[f�i`�nb_�_htsg_m�ch�ko_mncih+�Obcm� ch^c][n_m�nb[n�nb_m_�

_htsg_m�%hihmj_]c`c]�_mn_l[m_)�[fe[fch_�jbimjb[n[m_)�[gchij_jnc^[m_�H�[h^�^cj_jnc^sf
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j_jnc^[m_�DQ&�[l_�jl_m_hn�ch�nb_�fcp_�`ii^�%c+_+�linc`_lm&�[h^�l_g[ch_^�[]ncp_�_p_h�[`n_l�

j[mm[a_�nblioab�nb_�aon+�<�mcgcf[l�i\m_lp[ncih�q[m�hin_^�\s�>iomch�[h^�]iff_[ao_m�

%.654&�qb_l_�fcp_�jl_s� `_^�ni�nol\in�f[lp[_�]ihn[ch_^�_htsg_m�mo]b�[m�[gsf[m_)�

[gchij_jnc^[m_�[h^�[]c^�[h^�[fe[fch_�jbimjb[n[m_�nb[n�g[s�]ihnlc\on_�ni�^ca_mncih+�Obcm�

moaa_mnm�nb[n�_ria_hiom�_htsg_m�g[s�\_�h__^_^�`il�^ca_mncih�i ` �̀ ii^�%Jit_ec�#�=[cf_s+�

.662&+�Ob_�cgjiln[h]_�i`�_ria_hiom�_htsg_m�b[m�[fmi�\__h�mj_]of[n_^�\s�inb_l�

l_m_[l]b_lm�%G[o``�#�Cif_l+� .6518�Jit_ec�#�=[cf_s+� .662&�[h^�[jj_[lm�ni�\_�[�mcahc`c][hn�

[mj_]n�i`�jl_s�ko[fcns� `il�nb_� f[lp[_+� Alig�nb_�ncg_�i`�̀ clmn�`__^cha)�_ria_hiom�_hts�g_m�

m__g�ni�jf[s�[�e_s�lif_� ch�f[lp[f�^ca_mncih�%Hohcff[*Hil[h�IW�E M#� .66-&+�@ria_hiom�

^ca_mncp_�_htsg_m�g[s�[fmi�\_�[]ncp[nilm�i`�tsgia_hm�ni�b_fj�]igjf_n_�nb_�^ca_mncp_�

jli]_mm�%Jit_ec�#�=[cf_s+� .662&+�>[oncih)�biq_p_l)�mbiof^�\_�_r_l]cm_^�ch�mcgjfs�mn[ncha�

nb[n�^ca_mncp_�_htsg_m�]ihnlc\on_�ni�nb_�^ca_mncp_�_htsg_�][j[]cns� ch� f[lp[f�s_ffiqn[cf�

[h^�qchn_l�`fioh^_l�\[m_^�ih�nb_� ch`ilg[ncih�jl_m_hn_^+

<m� ch^c][n_^�\s�Jit_ec�#�=[cf_s�%.662&+�]ihmc^_l[ncih�mbiof^�\_�acp_h�ni�nb_�

ijncgog�_htsg_�n_gj_l[nol_m�`il�\inb�nb_� `cmb�mj_]c_m�[h^�nb_�tiijf[henih�om_^�[m�jl_s+�

Dh�nb_cl�mno^s�ih�q[ff_s_�jiffi]e�^>LIUEKUE�GLEPGSKUEQQE"%�qb_l_� f[lp[_�q_l_�l_[l_^�[n�

[jjlircg[n_fs�3� >+� nb_�[onbilm�jichn_^�ion�nb_�ijncgog�n_gj_l[nol_�i`�linc`_l�]ofnol_�cm�

go]b�bcab_l)�omo[ffs�\_nq__h�0-*01� >+�[h^�nbom�nb_cl�ijncgog�_htsg[nc]�n_gj_l[nol_m�

[l_�[fmi� fce_fs�ni�\_�bcab_l+�Ob_l_`il_)�_htsg_m�i`�linc`_lm�l_[l_^�[lnc`c]c[ffs�g[s�hin�

[]no[ffs�]ihnlc\on_�mcahc`c][hnfs�ni�nb_�^ca_mncp_�][j[]cnc_m�i `�nb_� `cmb�[m�]igj[l_^�qcnb�

nbim_�ch�h[nol[ffs�i]]ollcha�jl_s�[n�[g\c_hn�n_gj_l[nol_m+�Ncgcf[l�ch`_l_h]_m�][h�\_�g[^_�

l_a[l^cha�nb_�l_[lcha�]ih^cncihm�i `�nb_� f[lp[_�ch�iol�mno^s+�>ihm_ko_hnfs)�nb_�[]no[f

. . -



]ihnlc\oncih�i ` �̂ ca_mncp_�_htsg_m�`lig�nb_�fcp_�jl_s�l_g[chm�ohl_mifp_^+

Ob_�^c``_l_h]_m�i\m_lp_^�ch�chn_hmcnc_m�^olcha�nb_�_[lfs�mn[a_m�%^[s�0&�[h^�nb_�

p[lc[ncih�ch�nb_m_�chn_hmcnc_m�^olcha�mo\m_ko_hn�mn[a_m�cm�hin�ohomo[f�[giha�g[lch_� `cmb�

f[lp[_+�U[g\ihchi� Dh`[hn_�#�>[bo�%.661&�mno^c_^�^ca_mncp_�[]ncpcnc_m�ch�m_[�\[mm�omcha�

mj_]nlijbinig_nlc]�^_n_lgch[ncih�[h^�hin_^�nb[n�^ca_mncp_�_htsg_m�[jj_[l_^�[n�^c``_l_hn�

ncg_m�[`n_l�b[n]bcha�[h^�nb[n�nb_cl�[]ncpcns�f_p_fm�`fo]no[n_^�al_[nfs�^olcha�nb_� `clmn�nbl__�

q__em+�<fe[fch_�jbimjb[n[m_)� f_o]ch_�[gchij_jnc^[m_�[h^�s*afon[gsfnl[hm`_l[m_�q_l_�

jl_m_hn�_[lfs�%\s�^[s�1&)� ch]l_[m_^�oj�ni�^[s�/0�[h^�nb_h�`_ff�ni�[�]ihmn[hn�p[fo_�ohncf�^[s�

1-+� Dh�s_ffiqn[cf� `fioh^_l�f[lp[_)�[fe[fch_�jbimjb[n[m_�q[m�chcnc[ffs�jl_m_hn�[n�[�]ihmn[hn�

f_p_f� \_nq__h�^[s�0� [h^�4+�Obcm�p[lc_^�ip_l�nb_�h_rn�nbl__�q__em�ohncf� l_[]ncih�mn[\cfct_^�

[n�^[s�/6�[h^�03+� Ncgcf[l�i\m_lp[ncihm�q_l_�g[^_�`il�^cj_jnc^sfj_jnc^[m_� DQ� ch�\inb�

mj_]c_m+�Ob_�fcn_l[nol_�jlipc^_m�m_p_l[f�_rjf[h[ncih�`il�nbcm�`fo]no[ncih+�<]]il^cha�ni�

U[g\ihchi� Dh`[hn_�#�>[bo�%�.661&)� nbcm�^_]fch_�]iof^� ch^c][n_�al_[n_l�^_al[^[ncih�il�

fiq_l�mshnb_mcm�i ` �nb_�_htsg_+�M_^o]_^�_htsg_�mshnb_mcm� `il�[�j_lci^�^olcha�_[lfs�

^_p_fijg_hn�ch�b_llcha� f[lp[_�b[m�[fmi�\__h�moaa_mn_^�\s�K_^_lmih�IW�EP%� %�.654&� `il�nb_�

`fo]no[ncih�i`�nls�jmch�[h^�nlsjmchia_h+�=[m_^�ih�]igj[lcmih�qcnb�[�mcgcf[l�mno^s�ih�]i^�

f[lp[_�\s�Cd_fg_f[h^�IW�EP%� %�.651&)�K_^_lmih�IW�EP%� %.654&�]ih]fo^_^�nb[n�im]cff[ncihm�ch�

_htsg_�]ihn_hn�g[s�\_�[�]iggih�jb_hig_hih�ch�g[lch_�`cmb� f[lp[_)� ch^_j_h^_hn�i`�

qb_nb_l�nb_� f[lp[_�q_l_�i``_l_^�`ii^�il�hin+�<m�[�l_mofn)�nbcm�l_^o]_^�_htsg[nc]�][j[]cns�

ch�nb_�^_p_fijcha�aon�g[s�^_jl_mm�^ca_mncp_� `oh]ncih�[h^�]ihnlc\on_�ni�nb_�bcab�

giln[fcnc_m�i`n_h�_h]iohn_l_^�^olcha�[lnc`c]c[f�l_[lcha+�Ob_�jl_m_h]_�i`�̀ ii^� ch�nb_�aon)�

biq_p_l)�b[m�\__h�ehiqh�ni�mncgof[n_�a[mnlichn_mnch[f�m_]l_ncihm� ch�bcab_l�p_ln_\l[n_m

...



%Cij`_l)� .66/&�[h^�b[m�\__h�jlijim_^�[m�[�mncgof[hn�`il�j[h]l_[nc]�m_]l_ncihm�ch�E[j[h_m_�

`fioh^_l�%Folie[pp[�#�Notoec)� .663&+� Dhnli^o]ncih�i`�fcp_� `ii^�ni�nb_�f[lp[_�q_ff� ch�

[^p[h]_�i`�sife�[\miljncih�g[s�ch]l_[m_�molpcp[f�\s�mncgof[ncha�nb_�mshÖ_mcm�[h^�

m_]l_ncih�i`�bilgih_m�[h^,il�_htsg_m�h__^�`il�^ca_mncih+

H[hs�i `�nb_m_�mno^c_m�om_^�gil_�m_hmcncp_�ko[hnc`c][ncih�n_]bhcko_m�mo]b�[m�

l[^cicggohi[mm[s�ni�i\n[ch�[h�[h[fsmcm�i `�_htsg_�]ihn_hn+�Rbcf_�l[^cicggohi[mm[s�

g[s�[ffiq�gil_�gchon_�ko[hncnc_m�ni�\_�[mm[s_^)�nb_�_r[]n�mj[nc[f�^cmnlc\oncih�i` �̂ ca_mncp_�

_htsg_m�][hhin�\_�[]]ol[n_fs�^_n_lgch_^�\s�nbcm�g_nbi^+�Ob_�joljim_�i`�nbcm�

chp_mnca[ncih�q[m�ni�jlipc^_�[h�MR�VMWX�ch^c][ncih�i`�nb_�^_p_fijg_hn[f�ncgcha�i`�

_htsg[nc]�[]ncpcns�[h^�^cmnlc\oncih+�Ob_�_htsg_�bcmni]b_gc][f�n_]bhcko_m�om_^�ch�nbcm�

mno^s�g[s�hin�b[p_�\__h�m_hmcncp_�_hioab�ni�^_n_]n�p_ls�fiq�f_p_fm�i `�]_ln[ch�_htsg_m+

Dh�nb_�_htsg_m�[mm[s_^�`il�s_ffiqn[cf�[h^�qchn_l�`fioh^_l)�hi�i\pciom�bcmnifiac][f�

^c``_l_h]_�]iof^�\_�^_n_]n_^�\_nq__h�nb_�alioj�i`�f[lVX[_�`_^�nb_� fcp_�^c_n�[h^�nbim_�

q_[h_^�ni�[h�[lnc`c]c[f�^c_n+�Ob_� f[lp[_� ch�nb_�q_[h_^�alioj� fce_fs�^c^�hin�molpcp_� fiha�

_hioab�j[mn�nb_� chnli^o]ncih�i`�nb_�[lnc`c]c[f�^c_n�`il�nbcm� `__^�miol]_�ni� ch^o]_�[hs�

gi^c`c][ncihm�i`�_htsg[nc]�[]ncpcns)�fce_fs�^o_�ni�jiil�]ihmogjncih+�Ob_�fcp_�^c_n�q[m�hin�

`fomb_^�ion�i`�nb_�l_[lcha�]ihn[ch_lm�[n�nb_�ncg_�i`�q_[hcha)�[h^�]ihm_ko_hnfs�nb_� f[lp[_�

ch�nbcm�alioj�]iof^�b[p_� cha_mn_^�nb_� fcp_�^c_n�ohncf� cn�q[m�_rb[omn_^+�Jh]_�nb_�fcp_� `ii^�

q[m�hin�[p[cf[\f_)�nb_�f[lp[_�g[s�mcgjfs�hin�b[p_�\__h�`__^cha�ih�nb_�[lnc`c]c[f� `ii^�[h^�

mo\m_ko_hnfs�mn[lp_^�[h^�^c_^+�Ob_�bcab_l�hog\_l�i`�giln[fcnc_m� ch�nb_�q_[h_^�alioj�

]iof^�\_�ch^c][ncp_�i`�jiil�^ca_mnc\cfcns)�[nnl[]n[\cfcns�il�j[f[n[\cfcns�ni�nb_�[lnc`c]c[f�^c_n+�

Nqcn]bcha�nb_� `ii^�nbcm�_[lfs� ch�nb_�^_p_fijg_hn[f�m_ko_h]_�q[m�gimn�fce_fs�nb_

../



]ihnlc\oncha� `[]nil�\_bch^�nb_�bcab_l�ch]c^_h]_�i ` �giln[fcnc_m�q cnbch�nbcm�alioj+

R_[hcha�cm�a_h_l[ffs�hin�mo]]_mm`of�ohncf�g_n[giljbimcm�%N_ah_l�IW�E M#� .660&)� c+_+�

[`n_l�nb_�mnig[]b�\_]ig_m�`oh]ncih[f+�R_[hcha�ch�g[lch_�`cmb�cm�i`n_h�^_m]lc\_^�[m�[�

j_lci^�i `�giln[fcns�mig_ncg_m�al_[n_l�nb[h�2-"�%Mim_hfoh^)� .664&+� Dn�b[m�\__h�moaa_mn_^�

nb[n�nb_�l_kocl_g_hn� `il�fcp_� `ii^� cm�l_f[n_^�ni�nb_�[\m_h]_�i`�j_jmch�^ca_mncih�^olcha�nbcm�

_[lfs�l_[lcha�j_lci^�%Q_ll_nb�IW�EP%#� .660&+�<�`oh]ncih[f�mnig[]b�cm�h_]_mm[ls�ni�oncfct_�^ls�

`__^�[m�_``c]c_hnfs�[m� fcp_�`__^�%N_ah_l�IW�EM#� .660&+�Oi�i\n[ch�bcab_l�molpcp[f�i `�\inb�

s_ffiqn[cf�[h^�qchn_l�`fioh^_l�^olcha�q_[hcha)�mqcn]bcha�ni�[h�[lnc`c]c[f�^c_n�^olcha�f[n_l�

ihnia_hc]�mn[a_m)�[n� f_[mn�ih]_�nb_�mnig[]b�`ilgm)�g[s�^_]l_[m_�giln[fcns+� Dn�]iof^�\_�

[mmog_^�nb[n�ch�nbcm�mno^s)�nb_�mqcn]b�g[^_�q[m�nii�_[lfs� `il�g[rcgog�molpcp[f�i`�nb_�

f[lp[_+� M_mofnm)� nb_l_`il_)�q_l_�hin�]ih]fomcp_� `il�_htsg[nc]�^c``_l_h]_m�ih�nb_�\[mcm�i`�

^c_n�\_][om_�i`�jiil�molpcp[f+

Ob_�mnliha�ip_l[ff� ch]l_[m_�ch�chn_hmcns�i\m_lp_^� `il�[gchij_jnc^[m_�H�[h^�

hihmj_]c`c]�_mn_l[m_�[h^�nb_�gi^_l[n_�ch]l_[m_�hin_^�`il�^cj_jnc^sfj_jnc^[m_� DQ� ch�

s_ffiqn[cf�[m�q_ff�[m�qchn_l�`fioh^_l�cm�]ihmcmn_hn�qcnb�nb[n�`ioh^� ch�inb_l�ihnia_h_nc]�

mno^c_m+�Ail�_r[gjf_)� ch�f[lp[f�>il_aihc^m+�nb_l_�q[m�ihnia_h_nc]�_hb[h]_g_hn� i`�

_htsg_�mn[chcha�chn_hmcnc_m�`il�nlsjmch)�[gchij_jnc^[m_m+�g[fn[m_�[h^�[fe[fch_�

jbimjb[n[m_�\on�hin� `il�hihmj_]c`c]�_mn_l[m_�%N_ah_l�IW�EM#� .656&+�Ncgcf[l�nl_h^m�q_l_�

[fmi�m__h� ch�qbcn_�mnola_ih�%B[qfc]e[�IW�EP%#� .662&�[h^�acfnb_[^�m_[�\l_[g�%His[hi�IW�

EP%%� .663&+�Ob_�n_gjil[f�^_p_fijg_hn�i`�_htsg[nc]�[]ncpcns� cm)�nb_l_`il_)�[fmi�_htsg_�

^_j_h^[hn+

Ob_�^cmnlc\oncih�i`�_mn_l[m_�[]ncpcns�ch�nb_� fcp_l�[h^�chn_mnch_� ch�\inb�f[lp[f� `f[n`cmb
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[h^�ni�[�fcgcn_^�_rn_hn�ch�nb_�l_]nog�i `�if^_l�s_ffiqn[cf� `fioh^_l�cm�mcgcf[l�ni�nb[n�ch�nb_�

inb_l�mj_]c_m� ch�g[lch_�[h^�`l_mbq[n_l+�?cmnlc\oncih�i`�_mn_l[m_�[giha�`cmb�mj_]c_m�cm�

p[lc_^�qcnb�[]ncpcns�jl_m_hn�ch�nb_�_mijb[aom)�chn_mnch_)�fcp_l)�j[h]l_[m�jsfilc]�][_][)�

mnig[]b�[h^�a[ff�\f[^^_l�%[^[jn_^�`lig�>iomch�IW�EM#� .654&+�Obcm�_htsg_�b[m� fcjifsnc]�

jlij_lnc_m�%Jfcp_l�IW�E M#� .66.&+�>ill_f[ncih�b[m�\__h�g[^_�ch�m_p_l[f�`cmb�mj_]c_m�\_nq__h�

nb_�jl_m_h]_�i `�nbcm�_htsg_�qcnb�`[n�^ca_mncih�%>b[el[\[lnc�IW�EP%� .662&�[h^�fcjc^�

[\miljncih�%B[qfc]e[�IW�EP#� .663&+� Aolnb_l)�nbcm�_htsg_�g[s�\_�i`�j[lnc]of[l�cgjiln[h]_�

\_][om_� `cmb�oncfct_� fcjc^,n[n�[m�nb_cl�g[ch�honlcncih[f�miol]_�l[nb_l�nb[h�][l\ibs^l[n_�[h^�

jlin_ch�%>b[el[\[lnc�IW�EP%� .662&+� Dn�g[s�[]]iohn�`il�nb_�mnliha�mn[chcha�chn_hmcns�i`�nbcm�

_htsg_�]igj[l_^�ni�nb_�inb_lm�[h[fst_^+

@mn_l[m_�[]ncpcns�q[m�`ioh^�ch�\inb�nb_�\lomb�\il^_l�[h^�qcnbch�nb_�]snijf[mg�i`�

nb_� chn_mnch_�i `�s_ffiqn[cf�[h^�qchn_l�`fioh^_l+� Dh�nb_�s_ffiq�j_l]b�!<IUIE�6PXYMEWMPMV"%�

biq_p_l)�nbcm�[]ncpcns�q[m�[\m_hn�`lig�nb_�\lomb�\il^_l�[h^�nbom�cn�q[m�]ih]fo^_^�nb[n�

_mn_l[m_m�q_l_�hin�l_mjihmc\f_�`il�nb_�chcnc[f�_hnls�i`�][l\irsfc]�_mn_lm� chni�nb_�]ifogh[l�

]_ffm�%Cccdc�#�>iolnh_s+� .650&+� =[m_^�ih�]_ffof[l�^cmnlc\oncih)�nbcm�^i_m�hin�m__g�ni�\_�nb_�

][m_� `il�nb_� `fioh^_l�mj_]c_m+�Iihmj_]c`c]�_mn_l[m_�fi][fct_^�ni�nb_�\lomb�\il^_l�g[s�

`[]cfcn[n_�_hnls�i`�][l\irsfc]�_mn_lm� chni�nb_�_hn_li]sn_m�qb_l_�nb_s�][h�oh^_lai� `olnb_l�

^_al[^[ncih+

Ob_� fiq_l�[]ncpcns�i`�hihmj_]c`c]�_mn_l[m_m�ch�nb_�l_]nog�]ill_mjih^m�ni�[h[fiaiom�

^cmnlc\oncih� ch�nb_�j_l]b�qb_l_�[]ncpcns� ch�nb_�fiq_l�chn_mnch_�[h^�l_]nog�q[m�q_[e�%Ccldc�

#�>iolnh_s+� .650&+� Dh�nb_�f[lp[_�i`�m_p_l[f� `cmb�mj_]c_m)� ch]fo^cha�mnola_ih�%B[qfc]e[�IW�

EP%%� .662&+� ppbcn_`cmb�%N_ah_l�_l�[,+)� .656&�[h^�nol\in�%>iomch�_l�[,++� .654&+�_mn_l[m_
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[]ncpcns�q[m�[\m_hn�il�h_afcac\f_�ch�nb_�jimn_lcil*gimn�l_acih�i`�nb_�^ca_mncp_�nl[]n�%c+_+�

l_acihm�]ill_mjih^cha�ni�nb_�l_]nog�ch�`fioh^_l&+�Obcm�^c``_l_hnc[f�^cmnlc\oncih�]iof^�

l_`f_]n�^c``_l_h]_m�ch�`oh]ncih�\_nq__h�nb_�nqi�jimn*a[mnlc]�l_acihm+� Ail�_r[gjf_)�nb_�

chn_mnch_�cm�a_h_l[ffs�[mmi]c[n_^�qcnb�fcjc^�[\miljncih�\[m_^�ih�nb_�[jj_[l[h]_�i `�fcjc^*�

]ihn[chcha�p[]oif_m�qbcf_� chnl[]_ffof[l�jlin_ch�^ca_mncih�i]]olm� ch�nb_�l_]nog�%Fdilmpce�IW�

E M#� .66.8�N_ah_l�_n�[f+)� .6618�=cm\[f�#�=_hanmih)� .6628�N[l[mko_n_�IW�EM%� .662&+

Hiljbifiac][f�mcahm�i`�fcjc^�^ca_mncih�q_l_� `ioh^�ch�nb_�chn_mnch_�i `�[^ofn�

s_ffiqn[cf�[h^�qchn_l�`fioh^_l�%Holl[s+� .6608�Holl[s�IW�EM#� .663&+�B_h_l[ffs)� fcjc^m�[l_�

[\mil\_^�`iffiqcha� fogch[f�bs^lifsmcm�ni�`[nns�[]c^m�[h^�gihiafs]_lc^_m�%Fdilmpce�IW�EP%%�

.66.&+�ni�qbc]b�hihmj_]c`c]�_mn_l[m_m�g[s�]ihnlc\on_)�j[lnc]of[lfs�^olcha�nb_�nl[hmcncih�

jb[m_�ni�_ria_hiom� `__^cha+�Ob_�[\m_h]_�i`�_mn_l[m_�ch�nb_�[hn_lcil�chn_mnch_�i`�mnola_ih�

f[lp[_�f_^�B[qfc]e[�IW�EP%� %.662&�ni�]ih]fo^_�nb[n�bs^lifsmcm�i`�][l\irsfc]�_mn_l[m_�\s�

hihmj_]c`c]�_mn_l[m_�%i]]ollcha�^olcha� fcjc^�[h^�][l\ibs^l[n_�^ca_mncih&�g[s�hin�i]]ol�ch�

nbcm�l_acih�i`�nb_�aon+�Hchcg[f�[]ncpcns� ch�nb_�l_]nog�i`�s_ffiqn[cf� `fioh^_l�moaa_mnm� nb_�

l_]n[f�_jcnb_fcog�b[m�h_afcac\f_�_mn_lifsnc]�[]ncpcnc_m�[m�q_ff+

<fe[fch_�jbimjb[n[m_�b[m�[�qc^_�^cmnlc\oncih�ch�^_p_fijcha�ncmmo_m+� Dh�nol\in)� cn� cm�

`ioh^� ch�nb_�h_lpiom�msmn_g)�^_p_fijcha�l_nch[)�chn_mnch_)�j[h]l_[m)� fcp_l)�]ihh_]ncp_�

ncmmo_m)�ec^h_s)�b_[ln)�acffm�[h^�mjf__h�%>iomch�IW�EM#� .654&+�>ihmcmn_hn�fi][fct[ncih�cm�[fmi�

`ioh^�qcnbch�chn_mnch[f�m_ag_hnm+�%N_ah_l�IW�EM%� .6568�Fot$gch[�#�Ngclhip[+� .66.8�

B[qfc]e[�IW�EM%� .662&�ch]fo^cha�nb[n�i `�f[lp[f�s_ffiqn[cf�[h^�qchn_l�`fioh^_l+�

Dh]ihmcmn_h]s�\_nq__h�nb_�nqi� `fioh^_l�mj_]c_m)�biq_p_l)� g[s�l_`f_]n�chnl[mj_]c`c]�

p[lc[ncih+�Rchn_l�`fioh^_l�b[^�bcab_l�[fe[fch_�jbimjb[n[m_�[]ncpcns�oj�ni�^[s� .-�[m
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]igj[l_^�ni�s_ffiqn[cf� `fioh^_l+�=s�^[s� .2)�nbcm�[]ncpcns�ch�qchn_l�`fioh^_l�b[^�^_]l_[m_^�

qbcf_�nb[n�i`�s_ffiqn[cf�mbiq_^�hi�]f_[l�^c``_l_h]_+�Rbcf_�fi][fct_^�ch�nb_�chn_mnch_)�

ec^h_s)�fcp_l�[h^�^_p_fijcha�_s_�ch�\inb�mj_]c_m)�[]ncpcns�q[m�[fmi�`ioh^�ch�nb_�mnig[]b�

[hf[a_�ch�qchn_l�`ficg^_l+�Ob_�[]ncpcns�i`�[fe[fch_�jbimjb[n[m_�qcnbch�nb_�K@N�i`�qchn_l�

`fioh^_l�cm�hin�_[mcfs�_rjf[ch_^�[h^�nbcm�_htsg_�b[m�hin�\__h�i\m_lp_^�qcnbch�nb_�

mnig[]b�[hf[a_�ch�inb_l�f[lp[f�`cmb+

Aoh]ncihm�qcnbch�nb_�n_f_imn�^ca_mncp_�nl[]n�`il�[fe[fch_�jbimjb[n[m_�b[p_�\__h�

jlijim_^+� Ail�_r[gjf_)�[]]il^cha�ni�Gid^[�IW�EP%� %.646&)�nbcm�_htsg_�cm�`ioh^�jlcg[lcfs�

ch�]_ff�g_g\l[h_m�qb_l_�[]ncp_�nl[hmjiln�n[e_m�jf[]_+�Ob_l_`il_)�cn�b[m�\__h�mj_]of[n_^�

nb[n�nbcm�_htsg_�cm�cgjiln[hn�ch�nb_�[\miljncp_�jli]_mm�ch�nol\in�%>iomch�IW�EM%� .654&�[h^�

cm�]ihmc^_l_^�ni�\_�[�a_h_l[f�g[le_l�i`�honlc_hn�[\miljncih�%N_ah_l�IW�EM#� .656&+� Kl_m_h]_�

ch�nb_� chn_mnch[f�[h^�l_]n[f�go]im[�ch�`fioh^_l�c^_hnc`c_m�nbcm�ncmmo_�[m�[�mcn_�i`�[]ncp_�

honlc_hn�[\miljncih)�[h^�moaa_mnm�nb[n�nb_�mnig[]b�[hf[a_�i`�qchn_l�`fioh^_l�g[s�\_�

`oh]ncihcha�ch�mig_�miln�i`�[\miljncp_�jli]_mm+

@rijlin_[m_m�mo]b�[m�[gchij_jnc^[m_�[h^�^cj_jnc^sfj_jnc^[m_�[jj_[l�ni�\_�

cgjiln[hn� ch�nb_�^ca_mncih�i`�jlin_chm�^olcha�_[lfs�^_p_fijg_hn+�Klin_ch�^ca_mncih�cm�

]ihmc^_l_^� ch[^_ko[n_� ch�nb_�oh^_l^_p_fij_^�f[lp[f�^ca_mncp_�nl[]n�[h^�cm� fche_^�ni�bcab�

giln[fcnc_m�i]]ollcha�^olcha�`clmn�`__^cha�[h^�mo\m_ko_hn�q_[hcha+�Olsjmch�l_g[chm�ih_�

i`�nb_�\_mn*chp_mnca[n_^�jlin_ifsnc]�_htsg_m�ch�`cmb�f[lp[_�%P_\_lm]b[l)� .660&�[h^�cn�cm�

a_h_l[ffs�[]]_jn_^�nb[n�j_jmch�cm�hin�jl_m_hn�ohncf�nb_�mnig[]b�`ilgm�%=[l[ac�#�Gip_ff+�

.6538�N_ah_l�_n�[,+)� .6608�N_ah_l�_,[,+)� .661&+�Ob_�cgjiln[h]_�i`�chn_mnch[f�jlin_[m_m�

^olcha�_[lfs�^_p_fijg_hn�b[m�[liom_^�chn_l_mn�[giha�l_m_[l]b_lm�nb[n�b[m� f_^�ni�nb_cl

..3



bcmni]b_gc][f�^_gihmnl[ncih�ch�inb_l�mj_]c_m�%>iomch�IW�E M#� .6548�N_ah_l�IW�E M#� .6568�

N_ah_l�IW�E M#� .6608�>[bo�#�U[g\ihchi�Dh`[hn_)� .6618�B[qfc]e[�IW�EM#� .662&+

Dn�q[m�^_gihmnl[n_^�ch�nbcm�mno^s�nb[n�nqi�_rijlin_[m_m*�[gchij_jnc^[m_�H�[h^�

^cj_jnc^sfj_jnc^[m_�DQ*�[l_�jl_m_hn�[n�nbl__�^[sm�[`n_l�b[n]bcha�ch�\inb�s_ffiqn[cf�[h^�

qchn_l�`fioh^_l�[h^�[l_�`ioh^�ch�nb_�chn_mnch_�[h^�l_]nog�%s_ffiqn[cf�`fioh^_l&� `lig�^[s�4�

[h^� .-)�l_mj_]ncp_fs+�Ob_�[gchij_jnc^[m_�b[^�al_[n_l�[]ncpcns�nb[h�^cj_jnc^sfj_jnc^[m_�

DQ+�Ob_�[]ncpcns�i`�̂ cj_jnc^sfj_jnc^[m_�DQ�q[m�chcnc[ffs�kocn_�p[lc[\f_�\on�\_][g_�mn[\f_� ch�

cnm�_rjl_mmcih� ch�if^_l�[hcg[fm+�Ob_�p[lc[ncih� ch�^cj_jnc^sfj_jnc^[m_�DQ�m__h� ch�s_ffiqn[cf�

[h^�qchn_l�`fioh^_l�^olcha�nb_�_[lfc_mn�ihnia_h_nc]�mn[a_m�g[s�l_`f_]n�fiq�j_jnc]�[]ncpcns+�

B[qfc]e[�[h^�]iff_[ao_m�%.663&�_r[gch_^�nb_�ch`fo_h]_�i`�[�][ll[a__h[h�gc]li�\ioh^�

^c_n�ih�nb_�[]ncpcns�i`�̂ ca_mncp_�_htsg_m�ch�qbcn_�mnola_ih�f[lp[_�[h^� `ioh^�nb_�[]ncpcn:$�i`�

nb_�_htsg_m�q[m�^_]l_[m_^+�Aolnb_l)� nb_s�mj_]of[n_^�nb[n�_p_h�nbioab�j_jmch�[]ncpcns�q[m�

hin�g_[mol_^)�nbcm�l_^o]_^�[]ncpcns�i`�̂ cj_jnc^sfj_jnc^[m_� DQ�i\m_lp_^�ch�nb_m_� f[lp[_�

g[s�\_�[mmi]c[n_^�qcnb�^_f[s_^�`oh]ncih[f�^_p_fijg_hn�i`�a[mnlc]�af[h^m+

Ob_m_�_htsg_m�[l_�cgjiln[hn�ch�nb_�n_lgch[f�^ca_mncih�i`�j_jnc^_m�nb[n�l_mofn� `lig�

nb_� chcnc[f�[]ncih�i`�j[h]l_[nc]�[h^�a[mnlc]�j_jnc^[m_m�%Iilzh�IW�EM#� .653&+�Nig_�[onbilm�

]ill_f[n_�nb_�jl_m_h]_�i`�_rijlin_[m_m�qcnb�g[nol[ncih�i`�nb_� chn_mnch_+�>[bo�#

U[g\ihchi� Dh`[hn_�%.662&�ch^c][n_^�nb[n�bcab�[]ncpcnc_m�i `�\lomb�\il^_l�_htsg_m)� f_o]ch_�

[gchij_jnc^[m_+�s*afon[gsfnl[hmf_l[m_�[h^�g[fn[m_�l_p_[f_^�nb_�\_achhcha�i`�g[nol[ncih�

i `�nb_�chn_mnch_+� Ncgcf[lfs)�B[qfc]e[�[h^�]i*qile_lm�%.662&� ch^c][n_^�nb[n�ch]l_[m_^�

[]ncpcns�i `�[gchij_jnc^[m_�H)�^cj_jnc^sfj_jnc^[m_�DQ�[h^�s*afon[gsfnl[hm`_l[m_�]ich]c^_�

qcnb�[]ncp_� `__^cha+� =_][om_�nb_m_�\lomb�\il^_l�_htsg_m�%[m�q_ff�[m�f[]n[m_&�b[p_�\__h
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om_^� ch�g[gg[fm�[m�g[le_lm�i`�_hn_li]sn_�^c``_l_hnc[ncih�%Ngcnb)� .66/&)� nb_cl�ch]l_[m_^�

jl_m_h]_�ch�`cmb�chn_mnch_�]ih`clgm�nb_�jl_m_h]_�i`� gil_�`oh]ncih[ffs�^_p_fij_^�

_hn_li]sn_m+�Ob_�jl_m_h]_�i `�nqi�i`�nb_m_�_htsg_m�ch�nb_�^ca_mncp_�nl[]n�i `�s_ffiqn[cf�[h^�

qchn_l�`fioh^_l)�qcnb�ch]l_[mcha�l_aof[lcns�[h^�_rjl_mmcih�qcnb�[a_+�cffomnl[n_m�nb_�

^_p_fijcha� `oh]ncih[f� mn[n_�i`�nb_�aon+

Ob_�[\m_h]_�i`�[]c^�jbimjb[n[m_�ch�\inb�nb_m_�mj_]c_m�q[m�[h�oh_rj_]n_^� `ch^cha�

\_][om_�i `�nb_�l_aof[lcns�i`�_rjl_mmcih�ch�m_]ncihm�i`�]ihnlif�ncmmo_�[h^�^_gihmnl[ncih�ch�

infl_l�f[lp[f� `cmb�mj_]c_m+� Dh�nol\in)�[]c^�jbimjb[n[m_�[]ncpcns�q[m� `ioh^� ch�jb[lshr)�

_mijb[aom)� chn_mnch_�[h^�mnig[]b�qb_l_�nbcm�[]ncpcns�ch]l_[m_^�qcnb�[a_�%>iomch�IW�EM#�

.654&+� Dh�m_[�\l_[g)�[]ncpcns�q[m� fi][n_^�ch�nb_�mnlc[n_^�%\lomb&�\il^_l�i`�_hn_li]sn_m+� nb_�

_jcnb_fcog�i`�nb_�mnig[]b�go]im[�[m�q_ff�[m� ch�nb_�mojl[ho]f_[l�p[]oif_m�i `�nb_�jimn_lcil�

chn_mnch_�%N[l[mko_n_�IW�GMP%#� .660&+� Dn�q[m�nb_l_`il_�_rj_]n_^�nb[n�%\[m_^�ih�nb_�jl_m_h]_�

i`�mcgcf[l�mojl[ho]f_[l�p_mc]f_m�i\m_lp_^� ch�nb_�l_]nog�i`�s_ffiqn[cf�`fioh^_l�f[lp[_&�

[]ncpcns�i `�nbcm�_ht:$g_�qiof^�[fmi�\_� fi][n_^� ch�nb_�l_]nog+�Ciq_p_l)�[]c^�jbimjb[n[m_�

g[s�mcgjfs�hin�\_� `ioh^� ch�_cnb_l�i`�nb_m_�mj_]c_m�ohncf� f[n_l�ih�ch�^_p_fijg_hn�%c+_+�

\_sih^�nb_�ncg_*`l[g_�i`�nbcm�mno^s&+�<fn_lh[ncp_fs)�nbcm�_htsg_�g[s�b[p_�\__h�fiq_l�

nb[h� nb_�inb_lm�nb[n�q_l_�[mm[s_^�[h^�nb_�bcmni]b_gc][f� n_]bhcko_�om_^�g[s�hin�b[p_�

\__h�m_hmcncp_�_hioab�ni�pcmo[fct_�gchon_�ko[hncnc_m+

Ob_�jli]_^ol_m�om_^� ch�nb_�jl_m_hn�mno^s�[l_�\[m_^�ih�[^[jn[ncih�[h^�

gi^c`c][ncihm�ih�`l__t_*^lscha�afs]if�g_nb[]lsf[n_�_g\_^g_hn�%A?B@&�qcnbion�jlcil�

`cr[ncih�[h^�]b_gc][f�^_bs^l[ncih�i`�nb_�ncmmo_�%O_b�#�Cchnih+� .660&+�Obcm�n_]bhcko_�b[m�

\__h�mo]]_mm`offs�om_^�ch�nb_�mno^c_m�ih�^ca_mncp_�_htsg_m�ch� f[lp[f�mnola_ih�\s�B[qfc]e[
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[h^�]iff_[ao_m�%.662)� .663&+�Obcm�g_nbi^�b[m�m_p_l[f�[^p[hn[a_m�ip_l�nl[^cncih[f�

jli]_^ol_m�om_^�ch�_htsg_�bcmni]b_gcmnls8� `il�chmn[h]_�^zh[nol[ncih�i`�nb_�_htsg_m�cm�

jl_p_hn_^�\s�[pic^cha�nb_�om_�i`�b[lmb�`cr[ncp_�il�^_bs^l[ncha�[a_hnm+�Bfs]if�

g_nb[]lsf[n_�%BH<&�om_^�ni�_g\_^�nb_�mj_]cg_hm�cm�[h�[]lsfc]�l_mch�nb[n�cm�q[n_l*�

gcm]c\f_+�Ob_l_`il_�]igjf_n_�^_bs^l[ncih�i`�nb_�ncmmo_�cm�hin�h_]_mm[ls�[h^�qcff�[ffiq�

aii^�j_h_nl[ncih�\s�bs^lijbcfc]�mn[chcha�l_[a_hnm�%B_llcnm�#�Cili\ch+� .663&+� =_][om_�i`�

nb_m_�jlij_lnc_m)�nb_�l_mch�^i_m�hin�b[p_�ni�\_�l_gip_^�jlcil�ni�mn[chcha+

?_mjcn_�nb_�hin_^�[^p[hn[a_m�i`�nbcm�jli]_^ol_)�nb_l_�[l_�n_]bhc][f�[mj_]nm�nb[n�

]iof^�b[p_�[``_]n_^�nb_�l_mofnm�m__h�ch�nbcm�mno^s�[h^�[]]iohn�`il�mig_�i`�nb_�p[lc[\cfcns�

i\m_lp_^�\_nq__h� `cmb+�Ciq_p_l)�ni�gchcgct_�[hs�p[lc[ncih�ch�mn[chcha�chn_hmcnc_m�

\_nq__h�s_ffiqn[cf�[h^�qchn_l�`fioh^_l)�mfc^_m�]ihn[chcha�m_]ncihm�i ` �̂ ca_mncp_�nl[]n�`il�

\inb�mj_]c_m�q_l_�ch]o\[n_^�]ih]oll_hnfs�%c+_+� ch�nb_�m[g_�\[n]b&� ch�nb_�_htsg_�

ch]o\[ncih�mifoncih+�Obcm�\[n]b�]ihnlif�[jjfc][ncih�gchcgct_^�p[lc[\cfcns�i`�nb_�

chnl[mj_]c`c]� chn_hmcnc_m�nb[n�q_l_�m__h�][hhin�\_�[nnlc\on_^�ni�[fn_l[ncihm�nb[n�chb_l_hnfs�

]ig_�qcnb�m_j[l[n_�\[n]b_m�i`�ch]o\[ncih�g_^cog+

Ob_�\caa_mn�^cm[^p[hn[a_�i`�nbcm�jli]_^ol_�cm�nb_�ncmmo_�^[g[a_�nb[n�i`n_h�i]]olm�

\_][om_�i`�nb_�[\m_h]_�i`�ncmmo_� `cr[ncih�[h^,il�^[g[a_�][om_^�\s�nb_� `l__t_*^lscha�

jli]_^ol_+�Nch]_�m[gjf_m� `il�nbcm�mno^s�q_l_� `lit_h�^cl_]nfs�[h^�mo\m_ko_hnfs�mnil_^�ch�

fckoc^�hcnlia_h�\_`il_�\_cha�nl[hm`_ll_^�cgg_^c[n_fs�ni�nb_�jl_*]bcff_^�jf[n_h�i`�nb_�\[n]b�

`l__t_�^ls_l)�^[g[a_�][om_^�\s�m_p_l_�n_gj_l[nol_�`fo]no[ncihm�q[m�h_afcac\f_+�Ob_�

^lscha�ncg_� oh^_l�p[]oog�gomn�\_�ijncgog+�Kiil�^lscha�ncg_)�_cnb_l�nii� fiha�il�nii�

mbiln)�a_h_l[ffs�l_mofnm� ch�jiil�]_ffof[l�jl_m_lp[ncih+�<m�^_m]lc\_^�\s�O_b�#�Cchnih
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%.660&)�[� bih_s]ig\_^ä�[jj_[l[h]_�i`�nb_�ncmmo_�cm�^o_�ni�_rnl[]ncih�i`�ho]f_[l�[h^�

]snijf[mgc]�g[n_lc[f+�Obcm�cm�hin�[h�oh]iggih�jli\f_g�qcnb�nbcm�jli]_^ol_�[h^�b[m�\__h�

l_jiln_^�\s�inb_l�l_m_[l]b_lm�%Hoh^[�IW�EM#� .66/&+

Rbcf_�[�^lscha�ncg_�i`�.3�biolm�q[m�^_n_lgch_^�_rj_lcg_hn[ffs�omcha�qchn_l�

`fioh^_l�f[lp[_)�nb_s�q_l_�[ff�[\ion�nb_�m[g_�[a_�[h^�]ihmc^_l[ncih�mbiof^�b[p_�\__h�

acp_h�ni� nb_�ch]l_[m_�f[lp[f� mct_�]ill_mjih^cha�qcnb�ch]l_[mcha�[a_+� Dn�q[m�hin_^�^olcha�

nbcm�mno^s�nb[n�[m�nb_�[hcg[fm�[a_^�%_mj_]c[ffs�nb_�if^_l�s_ffiqn[cf� `fioh^_l&)�nb_�

]ihmcmn_h]s�i`�]_ffof[l�jl_m_lp[ncih�\_nq__h�\fi]em�cgjlip_^+�=[mc][ffs)� ncmmo_�ch�nb_�

if^_l�[hcg[fm�q[m�\_nn_l�jl_m_lp_^)�moaa_mncha�nb[n�nb_�mct_�i`�nb_�ncmmo_�om_^� ch�nbcm�

jli]_^ol_�cm� cgjiln[hn�%O_b�#�Cchnih+� .660&+�Ob_l_`il_)�^c``_l_hn�^lscha�ncg_m�mbiof^�

b[p_�\__h�_mn[\fcmb_^�`il�nb_�^c``_l_hn�mct_^�ncmmo_m�ni�jl_p_hn�ch]ihmcmn_h]s�ch�nb_�ncmmo_�

ko[fcns+

Kiil�]snifiac][f�jl_m_lp[ncih�]iof^�b[p_�[]]iohn_^� `il�mig_�i`�nb_�p[lc[\cfcns�i`�

_htsg_�_rjl_mmcih�m__h+�Obcm�i]]oll_^�qcnb�mig_�mj_]cg_hm�_p_h�nbioab�l_acihm�i`�nb_�

^ca_mncp_�nl[]n�l_g[ch_^�c^_hnc`c[\f_+�<�jimcncp_�l_[]ncih� `il�nb_�_htsg_m�q[m�a_h_l[ffs�

jl_m_hn� ch�\inb�[^_ko[n_fs�[h^�jiilfs�jl_m_lp_^�mj_]cg_hm+�Ob_� fimm�i`�]_ffof[l�

]ihmncno_hnm�]iof^�b[p_�[``_]n_^�nb_�]snifiac][f�^_gihmnl[ncih�i`�_htsg_m�mo]b�[m�

hihmj_]c`c]�_mn_l[m_�[h^�j_lb[jm�ni�[�f_mm_l�_rn_hn)�nb_�gil_� `clgfs�\ioh^�\lomb�\il^_l�

_htsg_m+

Oi�mogg[lct_)�_pc^_h]_�jl_m_hn_^� `lig�nbcm�mno^s�moaa_mnm�nb[n�^ca_mncp_�

_hts�g_m�[l_�mshnb_mct_^�[h^�`oh]ncih[f�^olcha�nb_�_[lfc_mn�mn[a_�i`�jimn*_g\lsihc]�

^_p_fijg_hn)�nb_�sife*m[]�mn[a_)�ch�nb_�nqi�mj_]c_m�i `�jf_olih_]nc^m�_r[gch_^+�Ob_

./-



mj[nc[f�[h^�n_gjil[f�^cmnlc\oncih�_rbc\cn_^�\s�[fe[fch_�jbimjb[n[m_)�[gchij_jnc^[m_�H)�

^cj_jnc^sfj_jnc^[m_�DQ�[h^�hihmj_]c`c]�_mn_l[m_� ch^c][n_m�nb[n�nb_�^ca_mncp_�nl[]n�\_]ig_m�

`oh]ncih[ffs�m_ag_hn_^)�]ich]c^cha�qcnb�giljbifiac][f�^_p_fijg_hn�`il�ijncgog�

jli]_mmcha�i`�honlc_hnm�_p_h�nbioab�g[dil�ila[hm�b[p_�s_n�ni� `offs�^_p_fij+�?_f[scha�nb_�

ncg_�i `�q_[hcha�ohncf�mnig[]b�`ilg[ncih�cm�]igjf_n_^�g[s�ch]l_[m_�molpcp[f�l[n_m�i`�

f[lp[f�g[lch_� `f[n`cmb+�>ihnchocha�nb_�chp_mnca[ncih�i` �̂ ca_mncp_�_htsg_m�nblioab�nb_�

dop_hcf_�^_p_fijg_hn[f�mn[a_m�g[s�jlipc^_�[�\_nn_l�ch^c][ncih�i`�̂ c_n*l_f[n_^�

gi^c`c][ncihm�ni�^ca_mncp_�_htsg_m�nb[n�q_l_�hin�]f_[lfs�_mn[\fcmb_^�ch�nbcm�mno^s+

Rbcf_�nb_�A?B@�g_nbi^�sc_f^_^�[^_ko[n_�bcmni]b_gc][f� l_mofnm)� l_`ch_g_hn�i`�nb_�

n_]bhcko_�%c+_+�^lscha�ncg_&�g[s�]f[lc`s�mig_�i`�nb_�p[lc[\cfcns�nb[n�i]]oll_^�qcnb�nb_�^[n[+�

Ob_� f[]e�i`�̂ ca_mncp_�][j[]cns� ch�nb_�oh^_l^_p_fij_^�^ca_mncp_�nl[]n�cm�gimn�jli\[\fs�hin�

nb_�ihfs�]ihnlc\oncha� `[]nil�ni� nb_�bcab�giln[fcns�]b[l[]n_lcmnc]�i`�nb_� f[lp[f�mn[a_+�Aolnb_l�

chp_mnca[ncih� chni�l_[lcha�j[l[g_n_lm)�honlcncih[f�mn[nom�i`�nb_�fcp_�`ii^)�[h^�honlc_hn�

l_kocl_g_hnm�i`�nb_m_�mj_]c_m�g[s�]f[lc`s�nb_�]oll_hn�jli\f_gm�_h]iohn_l_^�^olcha�

[nn_gjnm�[n�[lnc`c]c[f�]ofncp[ncih+
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-'� <:B:E6@�9>F8HFF>CB

-'*�EPcX^]P[T

Ob_�g[ch�i\d_]ncp_�i`�nbcm�jlid_]n�q[m�ni�jlipc^_�ch`ilg[ncih�ih�nb_�\[mc]�

^_p_fijg_hn[f�\cifias�i`�nb_�^ca_mncp_�nl[]n�i`�nqi� cgjiln[hn�mj_]c_m�i `�]if^*q[n_l�

jf_olih_]nc^m7�s_ffiqn[cf�[h^�qchn_l�`fioh^_l+�Ob_s�[l_�]ihmc^_l_^�][h^c^[n_�mj_]c_m� `il�

[ko[]ofnol_�%=liqh�IW�EP%#� .6628�Rcm_g[h�#�=liqh+� .664&)� ch�j[ln)�\_][om_�i`�nb_cl�

]igg_l]c[f� cgjiln[h]_�[h^�^_]fchcha�qcf^�mni]em)�\on�[fmi�\_][om_�i`�nb_�^_mcl_�ni�

\li[^_h�nb_�\[m_�i `�[ko[]ofnol_)�]l_[ncha�di\m�qcnbch�<nf[hnc]�>[h[^[�%=liqh�IW�EM#

.662&+�M_m_[l]b�chni�nb_�l_[lcha�i`�s_ffiqn[cf� `fioh^_l�%Rcm_g[h�#�=liqh+� .664&�b[m�

_r[gch_^� f[lp[f�^_hmcnc_m)� `fiq�l[n_m)� fcabn�chn_hmcns�[h^�jbinij_lci^�[m�l_f[n_^�ni� f[lp[f�

molpcp[f�[h^�\lii^�mni]e�g[h[a_g_hn+

Ob_�bcab�giln[fcnc_m�i]]ollcha�^olcha�]ofncp[ncih�i`�nb_m_�mj_]c_m)� nb_� chn_hmcp_�

h[nol_�i`�nb_cl�l_[lcha�[h^�^_mcl_�ni�^cp_lmc`s�nb_�[ko[]ofnol_�ch^omnls�b[p_�`o_ff_^�

chn_l_mn�chni�\[mc]�[h^�[jjfc_^�m]c_hnc`c]�mno^c_m�i`�jf_olih_]nc^m+� Ail�_r[gjf_)�nbcm�

jlid_]n�b[m�^cl_]n�l_f_p[h]_�ni�nb_�[ko[]ofnol_�ch^omnls�ih�[� `oh^[g_hn[f� f_p_f+� +<n�

jl_m_hn)� `__^cha�l_acg_m� `il�s_ffiqn[cf�[h^�qchn_l�`fioh^_l�f[lp[_�l_kocl_� fcp_�jl_s+�Ob_�

^_p_fijg_hn�i`�[h�[fn_lh[ncp_�`ii^�mojjfs�qiof^�^l[g[nc][ffs�l_^o]_�nb_�jl_m_hn�]imnm�

[h^�nb_l_`il_�g[e_�]igg_l]c[f�jli^o]ncih�gil_�_]ihigc][ffs�`_[mc\f_+� Ailgof[ncih�i`�

[h�[fn_lh[ncp_� `ii^�mojjfs)�biq_p_l)�][h�ihfs�\_ach�qcnb�[�nbilioab�oh^_lmn[h^cha�nb_cl�

^ca_mncp_�msmn_g$m�mnlo]nol_�[h^�ihnia_hs+� Dn�q[m�nb_�chn_hn�i`�nbcm�mno^s�ni�_r[gch_�nb_�

^_p_fijg_hn�i `�nb_�^ca_mncp_�msmn_g�ch�s_ffiqn[cf� `fioh^_l�l_[l_^�ih�[�nl[^cncih[f� fcp_�^c_n

. / /



[h^�ni�jlipc^_� ch`ilg[ncih�ih�nb_�mj[nc[f�[h^�n_gjil[f�^cmnlc\oncih�i`�̂ ca_mncp_�_htsg_m�

ch�\inb�s_ffiqn[cf�[h^�qchn_l�`fioh^_l�oh^_l�p[lc_^�^c_n[ls�l_acg_m+

-'+� A^a_W^[^VXRP[�P]S�Ud]RcX^]P[�STeT[^_\T]c

Ob_�giljbifiac][f�^_p_fijg_hn�i`�nb_�^ca_mncp_�nl[]n�ch�s_ffiqn[cf� `fioh^_l�[h^�

nb_� `oh]ncih[f�ihnia_hs�i`�̂ ca_mncp_�_htsg_m� cm�mcgcf[l�ni�inb_l�mj_]c_m�i\m_lp_^�nbom� `[l+�

Hiljbifiac][ffs)�nb_�chcnc[ffs�oh^c``_l_hnc[n_^�^ca_mncp_�no\_�oh^_lai_m�]sni*�[h^�

bcmnifiac][f�^c``_l_hnc[ncih�ni�\_]ig_�l_acih[ffs�m_ag_hn_^+�N[l[mko_n_�[h^�]iff_[ao_m�

%�.660&�hin_^�nb[n�nb_�^ca_mncp_�nl[]n�i`�nb_�^_p_fijcha�m_[�\l_[g�!=%� EMMUEWGM�G+&�]ihmcmn_^�

[n�b[n]bcha�i`�[�mnl[cabn�no\_�qcnb�hi� `if^m�il�gom]of[l�f[s_lm�[h^�hi�[hn_lcil�il�jimn_lcil�

ij_hcham+�Ob_�m[g_�i\m_lp[ncihm�b[p_�l_]_hnfs�\__h�g[^_�`il�m_p_l[f�Kf_olih_]nc`ilg_m)�

ch]fo^cha�E[j[h_m_� `fioh^_l�%Folie[q[�#�Notoec+� .663&)�<nf[hnc]�b[fc\on�%Kcnng[h�IM�X8%�

.66-&+�N_h_a[f�mif_�%N[l[mko_n_�IW�EP%%� .663&+�nol\in�%N_ah_l�IW�EP%%� .661&�[h^�mogg_l�

`fioh^_l�%=cm\[f�#�=_hanmih+� .662&+�Ob_�chn_mnch[f�nl[]n�[fmi�mbiqm�mcgcf[l�

^_p_fijg_hn[f�nl_h^m�ip_l�m_p_l[f�q__em�mo\m_ko_hn�ni�b[n]bcha�ch]fo^cha�[h�ch]l_[m_� ch�

aon�f_hanb�[h^� `if^cha)�go]im[f�^c``_l_hnc[ncih�[h^,il�[h�ch]l_[m_�ch�mnl[nc`c][ncih�[h^�nb_�

mo\m_ko_hn�^c``_l_hnc[ncih�[h^�[jj_[l[h]_�i`�nb_� fcp_l)�a[ff\f[^^_l�[h^�j[h]l_[m+

Ob_� `ilg[ncih�i`�[�`oh]ncih[f�mnig[]b�cm�jli\[\fs�nb_�mchaf_�gimn�cgjiln[hn�

ihnia_h_nc]�_p_hn�ch�nb_�^_p_fijg_hn�i`�nb_�^ca_mncp_�msmn_g�ch� f[lp[f�g[lch_�mj_]c_m+� Dh�

`clmn*`__^cha�nol\in�f[lp[_)�[�mg[ff�mnig[]b�[hf[a_�]iof^�\_�l_]iahct_^�\s�nb_�_h^�i`�

Nn[a_� D^�%1�^[sm�[`n_l�b[n]bcha&�[m�[�mbiln�m_ag_hn�fi][n_^�\_nq__h�nb_�_mijb[aom�[h^�

chn_mnch_�%N_ah_l�IW�EM%� .661&+� Dh�nb_�mif_)� cn�cm�^_m]lc\_^�[n�b[n]b�[m�[�fcnnf_�ji]e_n
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%N[l[mko_n_�IW�E M#� .663&+�R_�b[p_�^_m]lc\_^�nb_�mnig[]b�[hf[a_�ch�s_ffiqn[cf� `fioh^_l�[m�

[�jimn*_mijb[a_[f�mq_ffcha�qbc]b�`ilgm�\_nq__h�0�[h^�4�^[sm�[`n_l�b[n]bcha�%=[afif_�IW�

E M#� .664&+�<�`offs� `oh]ncihcha�mnig[]b�ch�gimn�g[lch_�`cmb�]ich]c^_m�qcnb�nb_�`ilg[ncih�

i `�a[mnlc]�af[h^m)�[�^_p_fijg_hn[f�_p_hn�nb[n�i]]olm�[licg^�nb_�ncg_�i`�g_n[giljbimcm�

%nol\in7�N_ah_l�IW�E M% � .6618�mogg_l�`fioh^_l7� =cm\[f�#�=_hanmih+� .6628�E[j[h_m_�

`fioh^_l7�Folie[q[�#�Notoec)� .663&+

Ccmnifiac][ffs)�nb_�_jcnb_fcog�i`�nb_�mnig[]b�[hf[a_�ch�E[j[h_m_� `fioh^_l�cm�

mcgjf_�]o\ic^[f�ni�]ifogh[l+�?olcha�g_n[giljbimcm)�nbcm�_jcnb_fcog�\_achm�ni� `ilg�`if^m�

[h^�]lsjnm+�Ob_�]_ffm�[n�nb_�\innig�i `�nb_�]lsjnm�`ilg_^�mcgjf_�[fp_if[l�il�[]ch[l�

mnlo]nol_m�nb[n�qcff�jlifc`_l[n_�[h^�g[nol_�chni�`oh]ncih[f�a[mnlc]�af[h^m+�+<]]il^cha�ni�

Hcq[�[h^�]iff_[ao_m�%.66/&)� nb_�l_aof[nils�g_]b[hcmg�`il�a[mnlc]�af[h^� `ilg[ncih�ch�`cmb�

cm�jiilfs�oh^_lmnii^+� Dh�nb_cl�mno^c_m�i`�nb_�]ihnlif�i`�g_n[giljbimcm� ch�E[j[h_m_�

`fioh^_l�\s�nb_�jcnocn[ls*nbslic^�[rcm)�cn�q[m�bsjinb_mct_^�nb[n�nb_�^_p_fijg_hn�i `�a[mnlc]�

af[h^m�i` �̀ fioh^_l�mnig[]b�g[s�\_�]ihnliff_^�\s�nbslic^�bilgih_m+�Ob_�[^gchcmnl[ncih�i`�

nbslirch_�%OX&� ni� f[n_�jl_g_n[giljbc]� `fioh^_l�f[lp[_�mncgof[n_^�^c``_l_hnc[ncih�i `�a[mnlc]�

af[h^m�[h^�nb_�[jj_[l[h]_�i`�j_jmchia_h*fce_�cggohil_[]ncpcns+�Obcm�moaa_mnm� nb[n�

nbslic^�bilgih_m� ch^o]_�giljbifiac][f�[h^�\ci]b_gc][f�]b[ha_m� ch�_jcnb_fc[f�]_ffm�i`�nb_�

[fcg_hn[ls�nl[]n�[h^�mncgof[n_�nb_cl�^c``_l_hnc[ncih�[h^�jlifc`_l[ncih�chni�j_jmchia_h*�

jli^o]cha�]_ffm�%Hcq[�IW�EM#� .66/&+�=[m_^�ih�nb_�l_f[ncp_fs�]fim_�n[rihigc]� l_f[ncihmbcj�

i `�E[j[h_m_� `fioh^_l�ni�nb_�Kf_olih_]nc^[_+�[h^�nb_� `[]n�nb[n�a[mnlc]�af[h^m�[l_�hin� `ilg_^�

ohncf�g_n[giljbimcm�ch�s_ffiqn[cf� `fioh^_l)�mcgcf[l�l_aof[nils�g_]b[hcmgm�g[s�jf[s�[�

j[ln�ch�mnig[]b�`ilg[ncih�`il�nbcm�mj_]c_m+
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Ob_�m_]l_ncihm�i `�nb_�mnig[]b)�j_jmch�[h^�bs^li]bfilc]�[]c^)�[l_�h__^_^�`il�

^ca_mncih�i`�jlin_chm)�[�jli]_mm�nb[n�cm�]igjf_n_^�ch�nb_�chn_mnch_�\s�j[h]l_[nc]�[h^�

_hn_li]snc]�_htsg_m+�G[lp[f� `cmb�nb[n�[l_�mnig[]bf_mm+�biq_p_l)�^i�hin�b[p_�nbcm�^ca_mncp_�

][j[\cfcns+�Ob_�[\m_h]_�i `�[�`offs�ij_l[ncih[f�mnig[]b�b[m� f_^�hog_liom�l_m_[l]b_lm�ni�

chp_mnca[n_�biq�^ca_mncp_�jli]_mm_m�[l_�][llc_^�ion�ch�nb_�f[lp[f�^ca_mncp_�msmn_g)�

_mj_]c[ffs�ch�n_lgm�i`�jlin_ch�^ca_mncih+�N_p_l[f�mno^c_m�b[p_�hin_^�nb_�jl_m_h]_�i`�

jchi]snc]�mnlo]nol_m� ch�nb_�chn_mnch[f�[h^�l_]n[f�_jcnb_fcog�i`�f[lp[f�acfnb_[^�m_[�\l_[g�

%N[l[mko_n_�IW�Ü,++� .662&+�N_h_a[f�mif_�%N[l[mko_n_�IW�EP%%� .663&+�nol\in�%N_ah_l�IW�EP%%

.661&� [h^�mogg_l�`ficg^_l�%=cm\[f�#�=_hanmih+� .662&+�<h[fiaiom�mojl[ho]f_[l�

ch]fomcihm�q_l_�i\m_lp_^�qcnbch�nb_�l_]n[f�_jcnb_fcog�i`�s_ffiqn[cf� `fioh^_l)�]ich]c^cha�

qcnb� `ilg[ncih�i`�nb_�l_]nog�[n� .-�^[sm�jimn�b[n]b)� nb[n�ch^c][n_�chnl[]_ffof[l�jlin_ch�

^ca_mncih�%R[n[h[\_+� .651&+

+<\miljncih�i`�g[]ligif_]of_m�ch�nb_�bch^aon�_jcnb_fcog�i]]olm�nblioab�2�

mo]]_mmcp_�mn[a_m7� %�.�&�jchi]snimcm+�%/&� nl[hmjiln+�%0&�[]]ogof[ncih+�%1&�^ca_mncih�[h^�%2&�

_rnch]ncih�%Bipihc�IW�EP%%�.653&+�Kchi]snimcm�i]]olm�[fiha�nb_�gc]lipcffc� jf[mg[�

g_g\l[h_+�Jh]_� ch�nb_�]_ffm)�jchi]snc]�p_mc]f_m�gip_�niq[l^m�nb_�ho]f_om)�[]]ogof[ncha�

ch�mojl[ho]f_[l�Dh]fomcih�\i^c_m�\s�nb_�]i[f_m]_h]_�i`�nb_�p_mc]f_m+� Gsmimig_m�\_]ig_�

[mmi]c[n_^�qcnb�nb_m_� ch]fomcih�\i^c_m�[h^�\s�nb_�l_mofn�i`�fsmimig[f�[]ncih�\_]ig_�

_rnch]n+�Ob_�[mmi]c[n_^�[]ncpcns�i`�[]c^�jbimjb[n[m_�qcnb�nb_�mojl[ho]f_[l�p_mc]f_m� ch�nb_�

mno^s�ih�m_[�\l_[g�f[lpo_�%N[l[mko_n_�IW�EM%� .660&�moaa_mnm�nb[n�nb_�_htsg_�g[s�

j[lnc]cj[n_�ch�_htsg[nc]�^_al[^[ncih�i`�jlin_chm�ch�nbcm�l_acih�i`�nb_�^ca_mncp_�nl[]n+� Dh�

`[]n)� fi][fct[ncih�i`�nbcm�_htsg_� cm�jlcg[lcfs�qcnbch�fsmimig_m�%Gid^[�IW�E M%� .646&+�Gcnnf_
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cm�ehiqh�[\ion�nb_�[]no[f�\ci]b_gc][f�`oh]ncih�MR�YMYS�%=ila_lm�IW�E M%� .66.&+� Dn�cm�fce_fs)�

\[m_^�ih�nb_�^_al[^[ncp_�`oh]ncih�i`�_htsg_m�qcnbch�fsmimig_m�%?[lh_ff�IW�E M#� .66-&)�

nb[n�nbcm�_htsg_�g[s�j[lnc]cj[n_�ch�nb_�[]c^�^_al[^[ncih�i`�jlin_chm�qcnbch�nb_�l_]n[f�

_jcnb_fcog+

B_h_l[ffs)�mojl[ho]f_[l�ch]fomcihm�]ihn[chcha�jlin_chm�q_l_�i\m_lp_^�ch�nb_�

jimn_lcil�chn_mnch[f�_jcnb_fcog�%c+_+�l_]nog&�qbcf_�nb_�[hn_lcil�chn_mnch[f�_jcnb_fcog�

]ihn[ch_^�[\mil\_^�fcjc^�^lijf_nm+�Ob_m_�mnlo]nol_m�omo[ffs�[jj_[l_^�]ih]igcn[hnfs�qcnb�

_ria_hiom�`__^cha+�<^^cncih[ffs)�[h�ch]l_[m_�ch�nb_�hog\_l�i`�fcjc^� ch]fomcihm� ch�if^_l�

f[lp[_�moaa_mnm�ihnia_h_nc]�^_p_fijg_hn�i`�fcjc^�^ca_mncih)�[m�`ioh^�ch�[�mno^s�i`�f[lp[f�

]i^�^_p_fijg_hn�%Fdilmpce�IW�EP%%� .66.�&+�No]b�fcjc^�mnlo]nol_m�b[p_�\__h�i\m_lp_^�ch�

[^ofn�s_ffiqn[cf�[h^�qchn_l�`fioh^_l�%Holl[s)� .6608�Holl[s�IW�EP%%� .663&�[h^�mojl[ho]f_[l�

ch]fomcihm�q_l_�[fmi�hin_^� ch�nb_�l_]n[f�_jcnb_fcog�i`�s_ffiqn[cf� `fioh^_l�f[lp[_�%>b[jn_l�

/�i`�nbcm�mno^s�[h^�=[afif_�IW�E M%� .664&+

Ob_�jl_m_h]_�i`�]bsfigc]l[�ch�nb_�chn_mnch_�i`�[^ofn�s_ffiqn[cf�[h^�qchn_l�`fioh^_l�

q[m�^_m]lc\_^�ch�[h�ofnl[mnlo]nol[f�mno^s�\s�Holl[s�%.660&+�Ob_m_�mnlo]nol_m�]ihn[ch�

jli^o]nm�i`�fcjc^�^ca_mncih�%Holl[s)� .660&�[h^�nb_l_`il_� ch^c][n_�chnl[]_ffof[l�jli]_mmcha�

i`�fcjc^m+�<h[fiaiom�mnlo]nol_m�q_l_�hin�i\m_lp_^�ch�nb_�chn_mnch[f�_jcnb_fcog�ch� f[lp[f�

s_ffiqn[cf� `fioh^_l+�>bsfigc]l[�fcjc^�ch]fomcihm�][hhin�\_�l_mifp_^� ch�fcabn�gc]lim]ijc]�

mno^c_m�[h^�]iof^�[]]iohn�`il�nb_�^cm]l_j[h]s�\_nq__h�f[lp[f�[h^�[^ofn�s_ffiqn[cf�

`fioh^_l+

Ob_� cgjiln[h]_�i ` �̂ ca_mncp_�_htsg_m�^olcha�giljbifiac][f�^_p_fijg_hn�q[m�

^_n_lgch_^�\s�nb_�mj[nc[f�[h^�n_gjil[f�^cmnlc\oncih�i`�̂ ca_mncp_�_htsg_m�i\m_lp_^�ch
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f[lp[f�s_ffiqn[cf�[h^�qchn_l�`fioh^_l+�Ncgcf[l�^cmnlc\oncihm�q_l_�m__h�ch�inb_l�mj_]c_m7�

nol\in�%N_ah_l�_l�[,++� .661&)� ?ip_l�mif_�%>f[le� [,++� .653&�[h^�m_[�\[mm�%U[g\ihchi�

Dh`[hn_�[h^�>[bo+� .661&+�Ob_�l_mofnm�`lig�nbcm�mno^s�moaa_mn�nb[n�[n�nb_�ncg_�i`�_ria_hiom�

`__^cha�nb_� f[lp[f�^ca_mncp_�msmn_g� cm�^c``_l_hnc[n_^�[h^�`oh]ncih[f�_hioab�ni�i\n[ch�

honlc_hnm� `lig�nb_�fcp_�jl_s�i`�linc`_l�[h^�[fa[_+�Ob_�[\cfcns�i `�s_ffiqn[cf�[h^�qchn_l�

`fioh^_l�f[lp[_�ni�[^[jn�nb_cl�_hts�g[nc]�][j[]cns�ni�^c``_l_hn�^c_nm�q[m�hin�c^_hnc`c_^�ch�

nbcm�mno^s+� Alig�]igj[l[\f_�mno^c_m)� nb_l_�cm� ch^c][ncih�nb[n�_[lfs�q_[hcha�qcnb�[�

]igjioh^�^c_n�][h�ch^o]_�[�^_f[s�ch�nb_�g[nol[ncih�i`�chn_mnch[f�_htsg[nc]�^ca_mncih�

%>[bo�#�U[g\ihchi� Dh`[hn_)� .662[&)�l_n[l^� f[lp[f�^_p_fijg_hn�[h^)�nb_�_[lfc_l�nb_�

q_[hcha)�nb_�fiq_l�nb_�f[lp[f�aliqnb�i\n[ch_^�%>[bo�#�U[g\ihchi�Dh`[hn_)� .662\&+�

H_[mol_g_hnm�i`�[fe[fch_�jbimjb[n[m_� ch�\lomb�\il^_l�g_g\l[h_� `l[]ncihm�i`�m_[�\[mm�

f[lp[_�q_[h_^�ihni�[�gc]lij[lnc]of[n_�^c_n�l_p_[f_^�^_jl_mm_^�[]ncpcns)� ch^c][ncha�

g[fhonlcncih�%>[bo�#�U[g\ihchi�Dh`[hn_)� .661&+�Ob_�l_^o]_^�[h^�p[lc[\f_�[]ncpcnc_m�i`�

[fe[fch_�jbimjb[n[m_�ch�s_ffiqn[cf�[h^�qchn_l�`fioh^_l�\_achhcha�\s� .-�^[sm�jimn�b[n]b�

]iof^�ch^c][n_�[�mcgcf[l�]ih^cncih)�l_a[l^f_mm�i`�̂ c_n+
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