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j_^c[nlc]� mola_ls)� ][l^cip[m]of[l�^cm_[m_)�qioh^�b_[fcha� [h^�_mm_hnc[f�bsj_ln_hmcih� %Oqch^f_� _n�

[f+)� .66/&+�=lnc`c]c[f�chm_gch[ncih�cm�qc^_fs�om_^�ni�g__n�nb_�^_g[h^�`il�jcam�[h^�jile�jli^o]nm+

?JSURIXHJI�ZNWM� SJUPNVVNRQ� RK�WMJ� HRS\UNLMW�RZQJU%� 5XUWMJU�UJSURIXHWNRQ� SURMNGNWJI�ZNWMRXW� SJUPNVVNRQ%



,)-� :fh]Z]W]U`�]bgYa]bUh]cb

&:J7CH7=;G�7C:�:?G7:J7CH7=;G�D <�7FH?<?9?7A�?CG;B?C7H?DC

=lnc`c]c[f� chm_gch[ncih� %=E&� q[m� `clmn� ^i]og_hn_^� ch� .45-� \s� nb_� En[fc[h� jbsmcifiacmn)�
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l_mofn� ch� aii^� `_lncfcns� %Uimbc^[)� /---&� [h^� cm� ch� qc^_mjl_[^� om_8� gil_� nb[h� 66� "� i`� nb_�

chm_gch[ncihm� ]ih^o]n_^�qilf^qc^_�_[]b�s_[l�[l_� ^ih_�qcnb�fckoc^�_rn_h^_^� m_g_h�%Fibhmih�_n�

[f)� /---&+� En� cm� hin_qilnbs� nb[n� mnil[a_� n_gj_l[nol_m� \_fiq� ./� |?� l_mofn_^� ch� ]if^� mbi]e)� qcnb�

l_^o]ncihm�ch�`_lncfcns�%=fnbiom_�_n�[b)� .665&+�=fnbioab�Iof\_lls�_rn_h^_l�q[m�_``_]ncp_�ni� mnil_�

\i[l�m_g_h�[n�fiq_l�n_gj_l[nol_�%2*.2�|?8�Uimbc^[)�/---&)�gil_�_``c]c_hn�g_nbi^m�`il�jlifiha_^�

mnil[a_)�j[lnc]of[lfs�[n�fiq_l�n_gj_l[nol_m)�[l_�mncff�h__^_^+

,)/� LYaYb�YlhYbXYf

>i[l� m_gch[f� jf[mg[�]ihn[chm� `lo]nim_)� mil\cnif)� afs]_lsfjbimjbilsf]bifch_)� chimcnif)� ]cnlc]�

[]c^)� mi^cog)�jin[mmcog)� ]bfilch_)� ][f]cog)� [h^�g[ah_mcog�%>_[l^_h�_n� [b)� /--1)�jf41&+� Pb_m_�

]igjih_hnm� m_lp_� [m� [� \o``_l� [h^� b_fj� mj_lg[niti[� g[chn[ch� `_lncfcns� `il� [� `_q� biolm� [`n_l�

_d[]of[ncih+� Diq_p_l)� mj_lg[niti[� ][hhin� molpcp_� `il� [� fiha� ncg_� qcnbion� [h� [jjlijlc[n_�

_rn_h^_l+� O_g_h�_rn_h^_l�g_^c[�b[p_�nb_� `iffiqcha� `oh]ncihm7� .&�jlipc^_�honlc_hnm�[m�[h�_h_las
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miol]_8�/&�l_^o]_�g_n[\ifc]�l[n_8�0&�gchcgct_�nb_�_``_]nm�i`�n_gj_l[nol_�]b[ha_m�%_mj_]c[ffs�]if^�

mbi]e&8�1&�jlipc^_�[�\o``_l�msmn_g�ni�gchcgct_�]b[ha_m� ch�jD8� 2&�g[chn[ch�imginc]�jl_mmol_8� 3&�

chbc\cn� \[]n_lc[8� [h^� 4&� ch]l_[m_� m_g_h� pifog_� %Biin_)� .65-)� j20.8� >_[l^_h� _n� [b)� /--1)�

j c66*/--&+�Arn_h^_lm�][h�\_�]f[mmc`c_^�chni�/�g[dil�aliojm7� mbiln*n_lg�%.*0� ^&� [h^�fiha*n_lg�%;�

1� ^8� =fnbiom_)� .664\&+� ?iggihfs� om_^� _rn_h^_lm� ch]fo^_� >_fnmpcff_� Hckoc^� %>H*.&)� >_fnmpcff_�

Pb[qcha�Oifoncih�%>PO&)�[h^�Gc_p�`il�mbiln*n_lg�mnil[a_)�[h^�=]lig[r)�=h^lib_j)�Iof\_lls� EEE)�

T*]_ff)�Vilf_m]i)�[h^�Viljp[�`il�fiha*n_lg�mnil[a_�%C[^_[)�/--0&+

*LH;C:;F�9DBEDC;CHG

=fnbioab�nb_�]igjih_hnm�i`�gimn�_rn_h^_lm�[l_�oh]_ln[ch�^o_�ni�qcnbbif^cha�i`�jlijlc_n[ls�

ch`ilg[ncih)�\[mc]�]igjih_hnm�[l_�jl_m_hn_^�ch�P[\f_� .*.� %C[^_[)� /--0&+� Cfo]im_�cm� ch]fo^_^�ch�

g[hs� _rn_h^_lm8� cn� ][h� a_h_l[n_� =PL� %pc[� g[hs� g_n[\ifc]� j[nbq[sm&� ni� jlipc^_� _h_las� `il�

mj_lg[niti[+�Pb_�]ih]_hnl[ncih�i`�̀ lo]nim_�ch�\i[l�m_gch[f�jf[mg[�cm� fiq_l�nb[h�nb[n�ch�\off�[h^�

l[g� mj_lg[niti[� %>_[l^_h� _n� [b)� /--1)� jf45&8� nb_l_`il_)� [� bcab_l� ]ih]_hnl[ncih� i`�afo]im_� cm�

ch]fo^_^� ch� jil]ch_� m_g_h� _rn_h^_lm+� =^^cncih[ffs)� bcab_l� afo]im_� ]ih]_hnl[ncihm� ][h� l_^o]_�

chnl[]_ffof[l�jD)�nb_l_\s)�b_fjcha�mj_lg[niti[�molpcp_�`il�m_p_l[f�^[sm�%Fibhmih�_n�[b)�/---&+

Oi^cog�]cnl[n_�[h^�mi^cog�\c][l\ih[n_�[l_�[fq[sm�om_^�[m�\o``_l�]igjih_hnm+� Oi^cog�[h^�

jin[mmcog�[l_�cgjiln[hn�ni�g[chn[ch�_kocfc\lcog�i`�cih�_r]b[ha_+�Lin[mmcog�jf[sm�[�pcn[f�lif_� ch�

mj_lg� pc[\cfcns� %>_[l^_h� _n� [b)� /--1)� jf44*.45&)� [h^� [� bcab� jin[mmcog7mi^cog� l[nci� b_fjm�

g[chn[ch� g_g\l[h_� chn_alcns+� Och]_� ][f]cog� cm� [� e_s� `[]nil� ch� `_lncfct[ncih� _p_hnm� %ch]fo^cha�

][j[]cn[ncih� [h^� nb_� []limig_� l_[]ncih&)� cn� cm� i`n_h� [\m_hn� ch� m_g_h� _rn_h^_l+� Bolnb_lgil_)
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_nbsf_h_^c[gch_*n_nl[*[]_nc]� []c^� %A@P=&� cm� ch]fo^_^� ni� ]b_f[n_� ^cp[f_hn�g_n[f� cihm)� _mj_]c[ffs�

][f]cog�cihm�%=cm_h�_n�[f+)�/---&+

MUV`Y�,(,)�?igjih_hnm�i`�]iggihfs�om_^�\i[l�m_g_h�_rn_h^_lm�%a,H&+

BOM D]Yj ;ML Scf`YgWc KYUX]b[ FcXYbU :bXfc\Yd

@`iWcgY . 1+ .2 ,,)0 ,,)0 -0 -1

LcX]ia�W]hfUhY -/). .)2 1)+ ,,)2 ,,)10 1)4+ 3)+

>=M: .)2 ,)-0 -). -).0 -)-0 -)/
LcX]ia�V]WUfVcbUhY -)/ ,)- ,)-0 ,)-0 ,)20 ,)++ ,)-

IchUgg]ia�W\`cf]XY +)/ +)20
:WYhm`WmghY]bY +)+0
A>I>L 4)+

;L: 0)+ .)++ -)0

MKBL 1)0 0)0 0)10

<]hfUhY /), /), -)++
<mghY]bY +), +)2 +)+0
MfY\U`cgY ,
IO: ,
aHga -4+ .3+ ..+ -/+ .++ -3- .+4

dA 2)- 2)- 1)4 1)3

LcifWY5�KYj]YkYX�Vm�@UXYU'�-++.)

Aaa�sife�[h^�gcfe�[l_�[^^_^�ni�m_g_h�_rn_h^_lm�ni�jlin_]n�[a[chmn�]if^�mbi]e�%Biin_)� .65-)�

j20.8� >_[l^_h�_n�[f+)� /--1)� jf66&+� ?if^� mbi]e�i]]olm�qb_h� m_g_h� cm� ]iif_^�l[jc^fs� `lig�\i^s�

n_gj_l[nol_� ^iqh�ni� .2� |?� %Fibhmih�_n�[f+)� /---&8� nb_�gimn�_lcnc][f� l[ha_�i`�]if^�mbi]e� cm� `lig�

.2� ni� -� |?� %>_[l^_h� _n� [f+)� /--1)� jc�5-&+� >__[om_� i`�cnm� mj_]c[f�g_g\l[h_� ]b[l[]n_lcmnc]m)� \i[l�

mj_lg[niti[� [l_� go]b� gil_� mom]_jnc\f_� ni� ]if^� mbi]e� nb[h� inb_l� mj_lg[niti[� `lig� inb_l
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^ig_mnc]� [hcg[fm)� _+a+� \offm)� l[gm)� [h^� mn[ffcihm+� Aaa� sife� [h^� gcfe� g[s� jlipc^_� \i[l�

mj_lg[niti[�qcnb�mig_�jlin_]ncih�[a[chmn�]if^�mbi]e+�Sb_h�/*bs^lirsjlijsf*\_n[*]s]fi^_rnlch�

%D>?@&�q[m�[^^_^�ni�>B2�_rn_h^_l)�mj_lg�gincfcns)�pc[\cfcns)�[h^�[]limig_�g_g\l[h_�chn_alcns�

q_l_�go]b�bcab_l�nb[h�ch�ohgi^c`c_^�>B2� ch]o\[n_^�[n�2� |?�%V_ha�[h^�P_l[^[)�/---&+�Diq_p_l)�

hih_� i`� nb_� m_g_h� _rn_h^_lm� jl_m_hnfs� om_^� jlipc^_m� \i[l� mj_lg[niti[� qcnb� ]igjl_b_hmcp_�

jlin_]ncih�[a[chmn�]if^�mbi]e+

Eh�[^^cncih�ni�g[chn[chcha� cih�_r]b[ha_)� chila[hc]� cihm� mo]b�[m� mi^cog�[h^�jin[mmcog�[l_�

ch]fo^_^� ni� g[chn[ch� imginc]� jl_mmol_+� Pb_� imginc]� jl_mmol_� `il� ^ig_mnc]� m_g_h� cm�

[jjlircg[n_fs�0--�gKmg�%Biin_)� .65-)�j20.&+� >inb�bsjinihc]�[h^�bsj_lnihc]�]ih^cncihm�l_mofn�

ch� gip_g_hn� i`�q[n_l� nblioab� ]_ff� g_g\l[h_m� [h^� ^cmlojn�g_g\l[h_� chn_alcns8� nb_l_`il_)� [h�

cminihc]�_rn_h^_l�cm�l_kocl_^�ni�g[rcgct_�mj_lg�molpcp[f+

>[]n_lc[f� ]ihn[gch[ncih� ^olcha� m_g_h� ]iff_]ncih� cm� oh[pic^[\f_� %=fnbiom_� _n� [f+)� /---&+�

Bolnb_lgil_)� _rn_h^_l� ]igjih_hnm� %_+a+� afo]im_&� [h^� mnil[a_� n_gj_l[nol_� ][h� jligin_� nb_�

aliqnb� i`�\[]n_lc[+� Pi� jl_p_hn� nb_� aliqnb� i`�gc]liila[hcmgm)� [hnc\cinc]m)� _+a+� j_hc]cffch� [h^�

mnl_jnigs]ch)� [l_�lionch_fs�[^^_^�ni�_rn_h^_lm� %=fnbiom_)� .664\8�>_[l^_h)� /--1)�j/-/&+� Pb_�jD�

i`�̀ l_mbfs�_d[]of[n_^�\i[l�mj_lg[niti[�cm�[jjlircg[n_fs�3+5� ni� 4+2� %>_[l^_h�_n�[f+)�/--1)�jc�41&)�

qbc]b� cm� ]fim_� ni� nb_� jD� i`�\i^s� `foc^m8� biq_p_l)� nb_� jl_m_h]_� i`�gc]liila[hcmgm� ^_]l_[m_�

_rn_h^_l�jD+� >[]n_lc[f� ]ihn[gch[ncih�[fmi� ^_]l_[m_m�gincfcns�[h^�[fn_lm� nb_� []limig_�%=fnbiom_�

_n�[f+)�/---&+

.-
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,)0� LdYfa�U[]b[�UbX�cl]XUh]cb

Pb_�g_n[\ifc]�l[n_�i`�mj_lg[niti[�cm�jlijilncih[f�ni�n_gj_l[nol_+�Bil�_r[gjf_)�qb_h�\off�

m_g_h�cm�`lit_h�ch�fckoc^�hcnlia_h�%*.63�|?&�nb_�g_n[\ifc]�l[n_�cm�p_ls�mfiq�%>_[l^_h�_n�[f+)�/--1)�

j c5-&� [h^� m_g_h� ][h� \_�g[chn[ch_^� `il� ^_][^_m+� Eh� \i[lm)� biq_p_l)� mj_lg[niti[� [l_� omo[ffs�

ch]o\[n_^� ch� _rn_h^_lm� [\ip_� .2� |?)� l_mofncha� ch�go]b� bcab_l�g_n[\ifc]� l[n_m� [h^� []]_f_l[n_^�

[acha� i`�mj_lg[niti[� nb[h� mj_lg[niti[�b_f^� [n� fiq_l� n_gj_l[nol_m� il� `lit_h+� Eh�gimn� mno^c_m)�

\i[l� mj_lg[niti[� fimn� gincfcns)� pc[\cfcns)� gcni]bih^lc[f� []ncpcns)� [h^� `_lncfcns� [`n_l� jlifiha_^�

mnil[a_�%=fnbiom_�_n�[f+)� .6658�?_lifchc�_n�[f+)�/---8�Doi�_n�[f+)�/--/[8�@o\y�_n�[f+)�/--1&+

3DIF9;�D<�203

Eh� [^^cncih�ni� [acha)� irc^[ncp_� mnl_mm� \[m� [^p_lm_� _``_]nm� ih� mj_lg[niti[+� N_[]ncp_� irsa_h�

mj_]c_m� %NKO&� ch]fo^_� moj_lirc^_� [hcih� Y9G"# � bs^lia_h� j_lirc^_� %D-K-&)� bs^lirsf� l[^c][fm�

%KD&)� j_lirsf� l[^c][f� %NKK&)� [h^�hcnlc]� irc^_� l[^c][f� %JK$8� =fp[l_t� [h^� Onil_s)� .6628� L[j[m)�

.665)� j4&+� C_h_l[ncih� i`� NKO� cm� [mmi]c[n_^� qcnb� f_oei]sn_m� ^olcha� ]ihn[gch[ncih� [h^�

ch`f[gg[ncih�%>[e_l�[h^�=cne_h)�/--1&�[h^�qcnb�gcni]bih^lc[f�l_mjcl[ncih�%R_g_n�_n�[f+)�/--1&+�

Hiq�]ih]_hnl[ncihm�i`�NKO�[l_�cgjiln[hn�`il�]_ff�mcah[f�nl[hm^o]ncih�^olcha�`_lncfct[ncih�%D[l^s)�

/--/)�j52&+�Bil�_r[gjf_)�fiq�]ih]_hnl[ncihm�i`�hcnlc]�irc^_�][h�_hb[h]_�mj_lg�gincfcns)� ch]l_[m_�

][j[]cn[ncih)� [h^� jligin_� mj_lg*ii]sn_� \ch^cha� ch� \inb� bog[h� %Vchc� _n� [f+)� .662&� [h^� \i[l�

mj_lg[niti[� %Gi^[g[� _n� [f+)� .663&)� qb_l_[m� moj_lirc^_� [hcih� chcnc[n_m� ][j[]cn[ncih� [h^�

\sj_l[]ncp[ncih�ch�bog[h�mj_lg[niti[�%^_�H[gcl[h^_�[h^�C[ahih)� .660&+�Diq_p_l)� f_oei]sn_m

,,
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ecff� `il_cah� ]_ffm� il� ila[hcmgm� nblioab� nb_� J=@LD*irc^[m_� j[nbq[s)� [h^� g[s� a_h_l[n_�

moj_lirc^_� [hcih� [h^� bs^lia_h� j_lirc^_+� Ds^lia_h� j_lirc^_� [h^� g_n[f� cihm� %_+a+� B_Y�Y&)� il�

moj_lirc^_� [hcih�a_h_l[n_� bs^lirsf� l[^c][fm� nblioab�B_hnih�l_[]ncih� il�D[\_l�S_cmm� l_[]ncih8�

nb_m_� [l_� _h_la_nc])� bcabfs� []ncp_� l[^c][fm� %Ocee[)� /--.&� qcnb� [� mbiln� fc`_mj[h)� \on� ch� bcab�

]ih]_hnl[ncih�nb_s�b[p_�nb_�jin_hnc[f�ni� cgj[cl�mj_lg�pc[\cfcns+� Ooj_lirc^_�[hcih�[fmi�`ilgm�nb_�

bs^lij_lirsf� l[^c][f� %KKD�&)� qbc]b� ][h� ][om_� qc^_mjl_[^� ^[g[a_� ni� \cig_g\l[h_m� nblioab�

jlinih[ncih�%Onil_s)� .664&+

K-� (�D-K-�Y - / �(�DK�(�DK$�%D[\_l�S_cmm&

B_Y(�(�D-K-�Y �B_YY�(�DK�(�DK$�%B_hnih&

Ar]_mmcp_� a_h_l[ncih� i`� NKO� l_mofnm� ch� cll_p_lmc\f_� irc^[ncp_� mnl_mm� ch� mj_lg[niti[)�

ch]fo^cha� fimm� i`�gincfcns� %=fp[l_t� [h^� Onil_s)� .65/8� =fp[l_t� [h^� Onil_s)� .6508� Icmli� _n� [f+)�

/--1&)�_hb[h]_^�jl_g[nol_�^[g[a_�i`�mj_lg�@J=�%=cne_h�_n�[f+)� .6658�Linnm�_n�[f+)�/---8�Gog[l�

_n�[f+)�/--/8�O[hi]e[�[h^�Goljcmt)�/--1&)�[h^�fcjc^�j_lirc^[ncih�%Pqcaa�_n�[f+)� .6658�Icmli�_n�[f+)�

/--1&+�Pb_�mj_lg�gc^jc_]_�]ihn[chm�gcni]bih^lc[�nb[n�jlipc^_�_h_las�%=PL&�`il�mj_lg�gincfcns8�

biq_p_l)� nb_�gc^jc_]_� cm� [fmi� p_ls� m_hmcncp_�ni� nb_�_``_]nm� i`�NKO+�=fnbioab� mj_lg[niti[�qcnb�

^[g[a_^� ho]f_[l� @J=� g[s� `_lncfct_� ii]sn_m)� nb_� ^[g[a_^� @J=� g[s� \_� [mmi]c[n_^� qcnb�

ch`_lncfcns� il�qcnb�][h]_l� ch�nb_� i``mjlcha� %=cne_h� [h^�Gl[omt)� /--.&+� =m�g_hncih_^�jl_pciomfs)�

\i[l� mj_lg[niti[� ]ihn[ch� bcab� ]ih]_hnl[ncihm� i`�jifsohm[nol[n_^� `[nns� []c^m� %LQB=m&)� qbc]b�

g[e_� nb_g� p_ls� m_hmcncp_� ni� fcjc^� j_lirc^[ncih+� Hcjc^� j_lirc^[ncih� cm� \_fc_p_^� ni� [``_]n�

g_g\l[h_� mnlo]nol_m� [h^� cgj[cl� g_g\l[h_� chn_alcns� %Pqcaa� _n� [f+)� .6658� Linnm� _n� [f+)� /---&+�

Bolnb_lgil_)� fcjc^� j_lirc^[ncih� cm� \_fc_p_^� ni� [``_]n� jlin_ch� nslimch_� l_mc^o_m� [h^� _hb[h]_

./
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mj_lg*nslimch_*ech[m_*ch^o]_^� mcah[ffcha)� nbom� ch^o]cha� jl_g[nol_� mj_lg� ][j[]cn[ncih� %Bil^)�

/--1&+

3;B?C7A�EA7GB7�7C:�7CH?DL?:7CH�EFDE;FH?;G

O_gch[f� jf[mg[� ]ihn[chm� [m]il\[n_)� [*ni]ijb_lif)� [h^� mig_� [hncirc^[hn� _htsg_m� mo]b� [m�

][n[f[m_)�moj_lirc^_�^cmgon[m_�%OK@&)�[h^�afon[nbcih_�l_^o]n[m_�ni�]iohn_l[]n�nb_�h_a[ncp_�_``_]n�

i`�NKO�%=fp[l_t�[h^�Onil_s)� .662&+�C_h_l[ffs)�nb_m_�mo\mn[h]_m�b_fj�jlin_]n�mj_lg[niti[�[a[chmn�

irc^[ncp_�mnl_mm�%Linnm�_n�[f+)�/---&+�Bil�_r[gjf_)�moj_lirc^_�[hcih�][h�\_�^_]igjim_^�\s�OK@)�

qb_l_[m�bs^lia_h�j_lirc^_�][h�\_�^_]igjim_^�\s�][n[f[m_�il�afon[nbcih_�j_lirc^[m_� %>[og\_l�

_n� [f+)� /---&+� Diq_p_l)� ni� g[chn[ch� `_lncfcns)� m_g_h�gomn� \_� ^cfon_^� miih� [`n_l� ]iff_]ncih8� nbcm�

^cfon_m� [hncirc^[hn� ]ih]_hnl[ncihm� [m� q_ff� [m� mj_lg� ]ih]_hnl[ncih)� g[echa� mj_lg[niti[� gil_�

mom]_jnc\f_�ni�^[g[a_�\s�NKO+

Pb_�fiha_l�\i[l�m_g_h�cm� mnil_^� JN�UJSQO#�nb_�al_[n_l�nb_�fimm�i`�[hncirc^[hnm�%?_lifchc�_n�[f+)

/---&+� Pi� _rn_h^� mj_lg�pc[\cfcns� JN� UJSQO#� mshnb_nc]� [hncirc^[hnm)� _+a+� \onsf[n_^�bs^lirsnifo_h_�

%>DP8� Ni][� _n� [f+)� /--1&8� b[p_� \__h� om_^� [m� _rn_h^_l� [^^cncp_m+� =fnbioab� nb_m_� mshnb_nc]�

[hncirc^[hnm� g[s� b_fj� jlin_]n� mj_lg[niti[� `lig� nb_� ^_f_n_lciom� _``_]nm� i`� NKO)� nb_s� [l_�

jin_hnc[ffs�]sninirc]� %Eni� _n�[f+)� .653&+� Pb_l_`il_)� nb_l_� cm� ]ihmc^_l[\f_� cgj_nom� ni� `ch^�jli^o]nm�

qcnb�bcab�[hncirc^[hn�][j[]cns�\on�fiq�]sninirc]cns�[m�[^^cncp_m�`il�m_g_h�_rn_h^_lm+
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,)1� EckVig\�V`iYVYffm�]bXighfm�UbX�h\Y]f�V]cUWh]j]hm

)?GHF?8IH?DC�D <�ADK8IG>�8AI;8;FF?;G

>fo_\_llc_m� Y>BDDJNJTM� RPP%"� [l_� j_l_hhc[f� ]lijm+� =fnbioab� nb_l_� [l_� m_p_l[f� p[lc_nc_m� i`�

\fo_\_llc_m�aliqcha�ch�Jilnb�=g_lc][�[h^�Aolij_)�nb_l_�[l_�ihfs�3�fiq\omb�\fo_\_lls�]lij�[l_[m�

ch�nb_�qilf^�%ch]fo^cha�nbl__�Jilnb�=g_lc][h�dolcm^c]ncihm8�Mo_\_])�I[lcncg_�?[h[^[�[h^�I[ch_8�

G[fn� _n� [f+)� /--.&+� En� cm� ^c``c]ofn� `il�qcf^� \fo_\_llc_m� ni� aliq� ch� bcffs� [h^� li]es� [l_[m� %Lliom_)

.664&8� ch�Llch]_�A^q[l^�Emf[h^)�gimn�]igg_l]c[f� fiq\omb�\fo_\_lls� `c_f^m� [l_� ]ih]_hnl[n_^� ch�

nb_� Pcahcmb)� Sii^� Emf[h^m)� In� On_q[ln)� [h^� Oiolcm� [l_[m� %Lliom_)� .664&+� Qhfce_� bcab\omb�

\fo_\_llc_m)� fiq\omb�\fo_\_llc_m� [l_�omo[ffs�hin�q_ff*jf[hn_^�il�q_ff*]ofncp[n_^�%Lliom_)� .664&8�

nb_l_`il_)�a_hinsj_�[h^�jb_hinsj_�i`�fiq\omb�\fo_\_llc_m�^c``_l�[giha�[l_[m�%G[fn�_n�[f+)�/--.&+

'?D79H?J;�9DBEDC;CHG�7C:�H>;?F�IH?A?H?;G

>fo_\_llc_m� b[p_� [� fiha� bcmnils� i`�om_� \s� [\ilcach[fm+� Bii^� [h^�g_^c][f� om_� i`�fiq\omb�

\fo_\_llc_m� q_l_� jl[]nc]_^� \s� ch^ca_hiom� j_ijf_� ch� Jilnb� =g_lc][+� ?oll_hnfs)� fiq\omb�

\fo_\_llc_m� [l_� \_]igcha� [�jijof[l� `locn� ch�?[h[^[)� qcnb� _rjiln� `lig�=nf[hnc]�?[h[^[�_[lhcha�

ip_l�50+2�gcffcih�^iff[lm�ch�/--/�%=alc]ofnol_�[h^�=alc*Bii^�?[h[^[)�/--/&+

Eh� [^^cncih� ni� nb_� q_ff*ehiqh� [hncirc^[hnm� ch� `locnm� [h^� p_a_n[\f_m)� mo]b� [m� pcn[gch� ?)�

pcn[gch� A)� [h^� ][lin_hic^m)� g[hs� inb_l� ]igjioh^m)� _+a+� jifsjb_hifc]m)� ]ihnlc\on_� ni� nb_�

[hncirc^[hn�][j[]cns�i`�nbcm�`ii^)� ch]fo^cha�`f[pih_m)� cmi`f[pih_m)� `f[pihih_m)� [hnbi]s[hchm)� [h^�

][n_]bchm� %S[ha�_n�[f+)� .6638�Abf_h`_f^n�[h^�Llcil)�/--.&+�Pb_�l_^�[h^�\fo_�]ifilm�i`�\fo_\_llc_m
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[l_� ^o_� ni� [hnbi]s[hch� jcag_hn+� =hnbi]s[hchm� [l_� [� alioj� i`� ip_l� 2--� jifsjb_hifc]m� qcnb�

^cp_lm_� mnlo]nol_m� %I]Cbc_� _n� [f+)� /--0&8� fce_� inb_l� jb_hifc]m)� nb_s� []n� [m� [hncirc^[hnm� \s�

m][p_hacha�`l__�l[^c][fm�[h^�]b_f[ncha�g_n[f�cihm+

K`� nb_� 1� ]ofncp[l� \fo_\_llc_m)� >BDDJNJTM� DOQXMCORTM� H� %bcab\omb&)� >BDDJNJTM�

BNHTRSJGOLJTM� =cnih� %fiq\omb&)� >BDDJNJTM� BRIFJ� N_[^_� %N[b\cn_s_&)� [h^� >BDDJNJTM� MXQSJLLTR�

%>cf\_lls&)� fiq\omb� \fo_\_llc_m� [l_� l_jiln_^� ni� b[p_� nb_� mnliha_mn� [hncirc^[hn� ][j[]cns)� [m�

g_[mol_^�\s�nb_�irsa_h�l[^c][f�[\mil\[h]_�][j[]cns�%KN=?&�[mm[s�%Llcil�_n�[f+)� .665&+�>[m_^�ih�

nbcm�`[]n)�[�hog\_l�i`�mno^c_m�b[p_�_r[gch_^�nbcm�`locn�`il�jin_hnc[f�b_[fnb�_``_]nm�[a[chmn�^cm_[m_m�

il�irc^[ncp_� mnl_mm+� >fo_\_llc_m)� mjch[]b)� [h^�mnl[q\_llc_m�q_l_� acp_h�[m� ^c_n[ls� mojjf_g_hnm� ni�

1-�g[f_�Bcm]b_l�011�l[nm�%.6*gihnb*if^&�`il�5�qem�%Fim_jb�_n�[f+)� .666&+�Pb_�l[nm�b[^�l_p_lm[fm�ch�

ginil� \_b[pcil[f� ^_`c]cnm+� Hiq\omb� \fo_\_llc_m� jlin_]n_^� l[nm� `lig� cm]b_gc[*ch^o]_^� \l[ch�

^[g[a_�%Oq__h_s�_n�[f+)�/--/&+�Pb_�chn[e_�i`�[hnbi]s[hchm�nblioab�l_^�qch_�il�\_lls�_rnl[]n�b[m�

\__h�l_jiln_^�ni�l_^o]_�nb_�lcme�i`�]ilih[ls�b_[ln�^cm_[m_�[h^�cgjlip_�pcmo[f�`oh]ncih�ch�bog[hm�

%N_h[o^�[h^�@_�Hia_lcf)� .66/&+�Ocr�\_lls�_rnl[]nm�%qcf^�\fo_\_lls)�\cf\_lls)�]l[h\_lls)�_f^_l\_lls)�

l[mj\_lls� m__^m)� [h^� mnl[q\_lls&� q_l_� ]igj[l_^� `il� [hncirc^[hn� ][j[]cns� [h^� [hnc*[hacia_hc]�

jlij_lns� %>[a]bc�_n�[f+)� /--1&)� nb_�qcf^�\fo_\_lls� _rnl[]n�[h^�nb_� ]igg_l]c[f�\fo_\_lls�jli^o]n�

%Kjnc>_lls&)� qbc]b� b[^� bcab� [hncirc^[hn� ][j[]cns� [h^� fiq� ]sninirc]� jin_hnc[f)� mcahc`c][hnfs�

chbc\cn_^� irc^[hn*ch^o]_^� _rjl_mmcih� %mo]b� [m� D-K-�$� [h^� nb_� nogil� h_]limcm� `[]nil*[fjb[&� i`�

bog[h�p[m]of[l�_h^inb_fc[f�aliqnb�`[]nil+�Pb_�jifsjb_hifm�`lig�\fo_\_llc_m�q_l_�[\f_�ni�jlin_]n�

bog[h�_h^inb_fc[f�]_ffm� [a[chmn�irc^[ncih�[h^�ch`f[gg[ncih�%Uio^cg�_n�[f+)� /--/&+� Pb_� l_m_[l]b�

^cm]omm_^� [\ip_� mojjilnm� nb_� mojjimcncih� nb[n� \fo_\_llc_m)� _mj_]c[ffs� fiq\omb� \fo_\_llc_m)
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jlin_]nm� [a[chmn�irc^[ncp_� mnl_mm)� jimmc\fs�^o_� ni� nb_cl�mnliha� [hncirc^[hn�][j[]cns+� Pb_l_`il_)� cn�

g[s�\_�jimmc\f_� ni� om_�\fo_\_llc_m� ch�inb_l�\cifiac][f� msmn_gm� nb[n� l_kocl_� [hncirc^[hnm� mo]b�[m�

m_g_h�_rn_h^_lm+

Pin[f� jb_hifc]� ]ihn_hnm� ch� bcab\omb� \fo_\_llc_m� q_l_� bcab_l� ch� f_[p_m� nb[h� ch� \_llc_m�

%Abf_h`_f^n�[h^�Llcil)� /--.&8� nb_l_`il_)� bcab\omb�\fo_\_lls� f_[p_m�g[s�b[p_� al_[n_l�[hncirc^[hn�

][j[]cns+� =fmi)� \fo_\_lls� f_[p_m� [l_� f_`n� ch� nb_� `c_f^� [m� [h� oh^_loncfct_^� miol]_� i`�jb_hifc]m+�

Pb_l_`il_)� cn�qiof^�\_� hip_f� ni�om_� nb_� fiq\omb�\fo_\_lls� f_[p_m� [m� nb_� miol]_�i`�jifsjb_hifm+�

Och]_�nb_�l_f[ncp_�[hncirc^[hn�][j[\cfcnc_m�i`�fiq\omb�\fo_\_llc_m�[h^�f_[p_m�[l_�hin�ehiqh)�\inb�

`locn�[h^�f_[p_m�q_l_�om_^�ch�nbcm�mno^s+

*J7AI7H?DC�D <�7CH?DL?:7CH�97E79?HM

Pb_l_� [l_� g[hs� g_nbi^m� ni� [mm_mm� [hncirc^[hn� ][j[]cns+� Dcab*j_l`ilg[h]_� fckoc^�

]blig[nial[jbs� %DLH?&� cm� om_^� ni� m_j[l[n_� [h^� ko[hnc`s� gofncjf_� [hncirc^[hn� ]igjioh^m� ch�

`ii^m� %G[fn�_n�[f+)� .6668�S[^[�[h^�Ko)�/--/&+�Pb_�irsa_h�l[^c][f�[\mil\[h]_� ][j[]cns�%KN=?&�

cm� [fmi� om_^� ni� _mncg[n_� [hncirc^[hn� ][j[]cns� ch� `locn� [h^� p_a_n[\f_� m[gjf_m+� N*jbs]i_lsnblch�

%N*LA&� cm�[�jlin_ch�cmif[n_^�`lig�:OQPIXQJEJTM� DQTFNSTM#�qbc]b�cm�om_^�[m� [�`foil_m]_hn�jli\_+�

Bl__� l[^c][fm�^[g[a_�nbcm�jli\_8� nb_�]b[ha_� ch�nb_� chn_hmcns�i`�`foil_m]_h]_� cm� [�g_[mol_�i`�nb_�

^_al__�i`�̀ l__�l[^c][f�^[g[a_+�Pb_l_`il_)�nbcm�jli\_�][h�\_�om_^�ni�g_[mol_�[hncirc^[hn�][j[]cns�

%>lohmqc]e�H[\il[nilc_m)�/--0[&+�=n�jl_m_hn)�nb_�cgjlip_^�KN=?�[mm[s�][h�\_�om_^�ni�g_[mol_�

nb_� [hncirc^[hn� ][j[]cns� [a[chmn� \inb� j_lirsf� l[^c][f� [h^� bs^lirsf� l[^c][f+� N_m_[l]b_lm� om_�

Plifir)� [h� [h[fiao_� i`� pcn[gch� A)� [m� nb_� mn[h^[l^� ni� _mncg[n_� jb_hifc]� [hncirc^[hn� []ncpcns
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[a[chmn�j_lirsf�l[^c][f�%Llcil�_n�[f+)� .6658�G[fn�_n�[f+)� .6668�I[tt[�_n�[f+)�/--/8�Vb_ha�[h^�S[ha)

/--0&8� a[ffc]� []c^)� biq_p_l)� cm� om_^� [m� nb_� mn[h^[l^� ni� _mncg[n_� [hncirc^[hn� []ncpcns� [a[chmn�

bs^lirsf�l[^c][f�%>lohmqc]e�H[\il[nilc_m)�/--0\&+

=n� jl_m_hn)� _mncg[ncih� i`� nin[f� jb_hifc]m� [h^� nin[f� [hnbi]s[hchm� [l_� ]iggihfs� om_^� ni�

ko[hnc`s� jifsjb_hifm� i`�_^c\f_� jf[hnm� %Vb_ha� [h^� S[ha)� /--08� Llcil� _n� [f+)� .6658� G[fn� _n� [f+)

/--.&+� Pb_�Bifch*?ci][fn_o� [mm[s� %Ofche[l^� [h^� Ochaf_nihih)� .644&� _p[fo[n_m� nin[f� jb_hifc]m� ch�

`locn� [h^� p_a_n[\f_m� omcha� a[ffc]� []c^� _kocp[f_hn� %Abf_h`_f^n� [h^� Llcil)� /--.&� il� `_lofc]� []c^�

_kocp[f_hn�%O_ff[jj[h�_n�[f+)�/--/&)�qb_l_[m�nb_�jD�^c``_l_hnc[f�[mm[s�%Slifmn[^)� .660&�_p[fo[n_m�

nin[f� [hnbi]s[hchm� omcha� g[fpc^ch*0�*afo]imc^_� _kocp[f_hn� %G[fn� _n� [f+)� .666&� il�

]s[hc^ch*0*afo]imc^_�_kocp[f_hn�%S[^[�[h^�Ko)�/--/8�Diq[l^�_n�[f+)�/--0&+�Lb_hifc]�]igjioh^m�

][h�\_�irc^ct_^�\s�nb_�s_ffiq�gifs\^inohamnijbimjbilc]�b_n_lijifs[hcih�l_[a_hn�[h^�a_h_l[n_�

nb_� gifs\^inohamnijbimjb[n_� \fo_� jcag_hn8� nb_� jcag_hn� cm� g_[mol_^� ni� _mncg[n_� nb_�

]ih]_hnl[ncih�i`�jb_hifc]�]igjioh^m+�=n�jD� .+-)� [hnbi]s[hchm� _rcmn�ch�bcabfs�]ifil_^�irihcog�

il�`f[pcfcog�`ilgm8� biq_p_l)� [n�jD�1+2)� nb_s�nolh�ni� nb_� ]ifilf_mm� ][l\chif� `ilg+� Pb_l_`il_)� nb_�

^c``_l_h]_� ch�[\mil\[h]_�\_nq__h�jD� .+-�[h^�jD�1+2� [n�^c``_l_hn�q[p_f_hanbm�cm�om_^�ni�_mncg[n_�

nb_�]ih]_hnl[ncihm�i`�[hnbi]s[hch�]igjioh^m�ch�m[gjf_m�%Slifmn[^)� .660&+

,)2� >jU`iUh]cb�cZ�gdYfa�eiU`]hm

Pb_� `iffiqcha� g_[mol_g_hnm� [l_� lionch_fs� j_l`ilg_^� ni� [mm_mm� mj_lg� ko[fcns7� m_g_h�

giljbifias)� gincfcns� [h^� pc[\cfcns)� fcjc^� j_lirc^[ncih)� gcni]bih^lc[f� []ncpcns)� ][j[]cn[ncih)

,2

?JSURIXHJI�ZNWM� SJUPNVVNRQ� RK�WMJ� HRS\UNLMW�RZQJU%� 5XUWMJU�UJSURIXHWNRQ� SURMNGNWJI�ZNWMRXW� SJUPNVVNRQ%



[]limig_�chn[]nh_mm)�[h^�`_lncfcns+

3;B;C�BDFE>DAD=M!�BDH?A?HM!�7C:�J?78?A?HM

Oj_lg�giljbifias�cm�lionch_fs�[mm_mm_^�\s�[�fcabn�gc]lim]ij_+� Eh�\i[lm�qcnb�aii^�`_lncfcns)�

;� 3-"� i`� mj_lg[niti[� [l_� giljbifiac][ffs� hilg[f� %>_[l^_h� _n� [f+)� /--1)� jf40*.41&+�

Iiljbifiac][ffs� [\hilg[f� mj_lg[niti[� omo[ffs� b[p_� `oh]ncih[f� ^_`c]cnm� [h^� g[s� l_mofn� ch�

l_^o]_^�`_lncfcns+

Oj_lg�gincfcns�][h�\_�_p[fo[n_^�\s�fcabn�gc]lim]ijs8�biq_p_l)� []]ol[]s�[h^�jl_]cmcih�][h�

\_�ch]l_[m_^�omcha�[�]igjon_l�[onig[n_^�m_g_h�[h[fst_l�%?=O=8� Ootoec�[h^�J[a[c)�/--0&+� Bil�

\i[l� mj_lg[niti[)� 2-� ni� 5-�"� jlial_mmcp_�gincfcns� cm� []]_jn[\f_� %>_[l^_h� _n� [f+)� /--1)� j c52&+�

=fnbioab�]lcn_lc[�`il�_p[fo[ncha�nb_�l[n_�i`�jlial_mmcih�p[lc_m�[giha�f[\il[nilc_m)� cn�][h�omo[ffs�

\_�^cpc^_^�chni�nb_�`iffiqcha�][n_ailc_m7� -&�hi�mj_lg�gip_g_hn8� .&�mfcabn�n[cf�oh^of[ncih�qcnbion�

`ilq[l^�gincih8� /&� mfiq�n[cf�oh^of[ncih�qcnb�mfiq�il�mnij�[h^� mn[ln�`ilq[l^�gincih8� 0&� `ilq[l^�

jlial_mmcih� [n� [� gi^_l[n_� mj__^8� 1&� l[jc^� `ilq[l^� jlial_mmcih8� 2&� p_ls� l[jc^� jlial_mmcih�

%Ehn_ljl_n[ncih�i`�m_g_h�_p[fo[ncih+�Qhcp_lmcns�i`�O[me[n]b_q[h&+

Oj_lg�pc[\cfcns�][h�\_�^_n_lgch_^�\s�g[hs�g_nbi^m+�Plsj[h�>fo_�mn[chm�^_[^�mj_lg[niti[)�

\on� cm� oh[\f_� ni� mn[ch� fcp_� mj_lg[niti[� %Vio� [h^� U[ha)� /---&+� Pb_� bsjiimginc]� mq_ffcha� n_mn�

%DKOP&� cm� [hinb_l� g_nbi^� ni� ^_n_lgch_� pc[\cfcns+� Oj_lg[niti[� qcnb� chn[]n� g_g\l[h_m� b[p_�

]icf_^� n[cfm� [`n_l� ch]o\[ncih�qcnb� [� bsjiimginc]� mifoncih)� qb_l_[m� mj_lg[niti[�qcnb� ^[g[a_^�

g_g\l[h_m�^i�hin�_rbc\cn�]icf_^�n[cfm�%C[l]c[*Hij_t�_n�[f+)� .6638�Vio�[h^�U[ha)�/---&+�Anbc^cog�

\ligc^_� %An>l&� [h^�^cacnihch�q[m�qc^_fs�om_^�ch� .65-ám� [h^� E66-ám� %>cfacfc� [h^�N_h^_h)� .6518
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>[emn�_n�[ f)� .66-&+�Pb_�jlch]cjf_�i`�nbcm�g_nbi^�cm�nb[n�nb_�_nbc^cog�\ligc^_�j_h_nl[n_m�^[g[a_^�

mj_lg� g_g\l[h_m)� \ch^m� ni� nb_� ^io\f_*mnl[h^_^� @J=� [h^� `foil_m]_m� g_[mol_^� qcnb� [�

`foilig_n_l+� @cacnihch� cm� om_^� ni� ^cmlojn� mj_lg� g_g\l[h_m)� b_fjcha� nb_� _nbc^cog� \ligc^_�

j_h_nl[n_� nb_� g_g\l[h_m)� [h^� \ch^� ni� nb_� ^io\f_*mnl[h^_^� @J=+� Pb_� OU>N*.1,jlijc^cog�

ci^c^_� %LE&� mn[chcha� [mm[s� cm� [� h_q� [h^� []]ol[n_� g_nbi^� nb[n� b[m� \__h� qc^_fs� om_^� ni� [mm_mm�

mj_lg�pc[\cfcns� `il�g[hs� mj_]c_m� %I[rq_ff�[h^�Fibhmih)� .6648�V_ha� _n�[f+)� /--.&+� Oj_lg[niti[�

qcnb�chn[]n�g_g\l[h_m�[l_�mn[ch_^�\s�OU>N*.1�[h^�_rbc\cn�[�\lcabn�al__h�`foil_m]_h]_)�qb_l_[m�

mj_lg[niti[�qcnb�^[g[a_^�g_g\l[h_m�[ffiq�_hnls�i`�nb_�LE�[h^�b[p_�[�\lcabn�l_^�`foil_m]_h]_+�

Niqf[h^�_n�[f+� %/--0&�l_jiln_^�nb_�om_�i`�Di_]bmn�0001/,LE�ni�_p[fo[n_�mj_lg�pc[\cfcns�[h^�@J=�

[jijnimcm+�Di_]bmn�0001/� cm�[�\cm\_htcgc^_�mn[ch8� cn�mn[chm�^[g[a_^�mj_lg[niti[�[h^�jlipc^_m�[�

\lcabn� \fo_� `foil_m]_h]_)� qb_l_[m� fcp_� ]_ffm� [l_� hin� mn[ch_^� \s� Di_]bmn� 0001/� ^s_� _rbc\cncha�

ohmn[ch_^�il�ihfs�mfcabnfs�\fo_+�@c``_l_hn�f[\il[nilc_m�om_�_cnb_l� `foil_m]_hn�gc]lim]ijs� %Doi�_n�

[f+)�/--/[)�\&�il�`fiq�]snig_nls�%C[g_l�[h^�Fibhmih)� .662&�ni�g_[mol_�mn[ch_^�mj_lg[niti[+�Pi�

om_� `fiq� ]snig_nls� ch]l_[m_m� jl_]cmcih�\_][om_� nbcm� n_]bhcko_� [ffiqm� ]iohncha�i`�nbiom[h^m� i`�

mj_lg�]_ffm)�qb_l_[m�ihfs�/--�mj_lg�]_ffm�[l_�]iohn_^�qb_h�omcha�`foil_m]_hn�gc]lim]ijs+

.?E?:�E;FDL?:7H?DC

Hcjc^�j_lirc^[ncih� ^olcha� JN� UJSQO� mnil[a_� cm�g_[mol_^� \s� nb_� nbci\[l\cnolc]� []c^� l_[]ncih�

mo\mn[h]_m� %P>=NO&� [mm[s�%=fp[l_t�[h^�Onil_s)� .65/8�=fp[l_t�_n�[f+)� .654&+� Hcjc^m� ^_]igjim_�

ch�nb_�jl_m_h]_� i`�`l__� l[^c][fm8� fcjc^�j_lirc^[ncih�][h�\_� []]_f_l[n_^� ch� nb_�jl_m_h]_� i`�`_lliom�

cihm� [h^� [m]il\c]� []c^+� =� g[dil� mo\mn[h]_� i`� nb_� P>=� %nbci\[l\cnolc]� []c^&� l_[]ncih� cm

,4
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g[fih^c[f^_bs^_� %I@=8�=cne_h�_n�[f+)� .660&8� .� gif_� i`�I@=�l_[]nm�qcnb�/�gif_m�i`�P>=�[h^�

`ilgm�[�nlcg_nbch_�]ifil_^� mo\mn[h]_� %=cne_h�_n�[f+)� .660&+� Pb_l_� cm�[�fch_[l�ch]l_[m_� ch�jcag_hn�

]ih]_hnl[ncih� ^o_� ni� ch]l_[mcha� ]ih]_hnl[ncihm� i`�I@=� %Gi^[g[� _n� [f+)� .663&8� nbcm� ][h� \_�

g_[mol_^�qcnb�[�`foilig_n_l�[m�[\mil\[h]_�%I@=�mn[h^[l^&+�Eh�[^^cncih�ni�I@=)�inb_l�jli^o]nm)�

_+a+� [f^_bs^_)� ][h�\ch^�ni�P>=�[h^�`foil_m]_�[n�nb_� m[g_�q[p_f_hanbm+�Diq_p_l)� nb_� fcgcn[ncih�

][h� \_� cgjlip_^� \s� DLH?� n_]bhcko_� %Ocg� _n� [f+)� /--0&+� >s� DLH?)� nb_� j_[e� i`�I@=*P>=�

[^^o]nm�_rbc\cn�ch�[�]_ln[ch�l_n_hncih�ncg_)�[h^�][h�\_�m_j[l[n_^�`lig�inb_l�]igjf_r_m+

/?HD9>DC:F?7A�79H?J?HM

Pb_� _h_las� ^lcpcha� nb_� mshnb_mcm� i`�=PL� cm� ^_lcp_^� `lig� nb_� irc^[ncih� l_[]ncihm� i`�nb_�

gcni]bih^lc[f� l_mjcl[nils� ]b[ch+� Nbi^[gch_� ./0� %N./0&� cm� om_^�qcnb�jlijc^cog� ci^c^_� %LE&� il�

_nbc^cog� \ligc^_� %An>l&� ni� _p[fo[n_� gcni]bih^lc[f� []ncpcns+� N./0� cm� [� ][ncihc]� ]igjioh^8� cn�

[]]ogof[n_m� ch� nb_� gcni]bih^lc[� [h^� `foil_m]_m� al__h)� ch^c][ncha� nb_� jl_m_h]_� i`� [h� []ncp_�

g_g\l[h_�jin_hnc[f+�Diq_p_l)�^_[^�il�g_g\l[h_*^[g[a_^�mj_lg[niti[�][h�\_�mn[ch_^�\s�LE�il�

An>l� %C[lh_l� _n� [f+)� .664&+� Qhfce_� N./0)� nb_� 2)� 2á)� 3)� 3á*n_nl[]bfili*f)� >#� 0)�

0�$�*n_nl[_nbsE\_htcgc^[tifsf�][l\i]s[hch_�ci^c^_�%F?*.&�ch^c][n_m�nb_�jl_m_h]_�i`�[�gcni]bih^lc[f�

g_g\l[h_�jin_hnc[f�`lig�fiq�ni�bcab)�[]]il^cha�ni�cnm�[fn_l[ncih�`lig�nb_�gihig_l�%`foil_m]_hn�

al__h&� ni� nb_� F*[aal_a[n_� %`foil_m]_hn� l_^*il[ha_&8� [� bcab� jlijilncih� i`�l_^*il[ha_� l_f[ncp_� ni�

al__h� `foil_m]_h]_� ch^c][n_m� [�bcab�gcni]bih^lc[f�g_g\l[h_�jin_hnc[f� %?imm[lctt[� _n� [f+)� .6638�

C[g_l�_n�[f+)� .664&+

-+
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3E;FB�97E79?H7H?DC�GH7HIG

Oj_lg� ][j[]cn[ncih� cm� g_[mol_^� \s� nb_� ]bfiln_nl[]s]fch_� %?P?&� mn[chcha� g_nbi^+� Pb_�

gif_]of[l�g_]b[hcmg�i`�nb_�?P?�[mm[s�cm�ohehiqh+�Diq_p_l)�?P?�]ig\ch_m�qcnb�?[Y�Y)�^o_�ni�

nb_� g[mmcp_� ][f]cog� [fn_l[ncihm� ^olcha� ][j[]cn[ncih8� nb_� ?P?*?[YY� ]igjf_r� l_p_[fm� nb_�

^cmnlc\oncih� i`� ][f]cog� [h^� ][j[]cn[ncih� mn[nom� oh^_l� [� `foil_m]_h]_� gc]lim]ij_� %Doi� _n� [f+)�

/--/[)\&+� ?[j[]cn[ncih� mn[nom� ][h�\_� ][n_ailct_^� [m8� .&� B)� [�ohc`ilg� `foil_m]_h]_� i`�nb_� _hncl_�

b_[^)�]ihmcmn_hn�qcnb�oh][j[]cn[n_^)�[]limig_*chn[]n�mj_lg[niti[8�/&�>)�[�`foil_m]_h]_*`l__�\[h^�

ch� nb_�jimn[]limig[f� [l_[)� ch^c][ncha� ][j[]cn[n_^�\on� []limig_*chn[]n� mj_lg[niti[8� [h^� 0&� =N)�

`foil_m]_h]_� [\m_hn� `lig� nb_� b_[^)� ch^c][ncha� []limig_*l_[]n_^� mj_lg[niti[+�Di_]bmn�00/25� cm�

om_^�qcnb�?P?8� nb_�^o[f*mn[ch�[mm[s�_h[\f_m�_p[fo[ncih�i`�\inb�pc[\cfcns�[h^�][j[]cn[ncih�mn[nom)�

nbom� _hb[h]cha� m_hmcncpcns� %S[ha� _n�[f+)� .6638�I[rq_ff� [h^�Fibhmih)� .6648� Cl__h�[h^�S[nmih)�

/--.$)

Bfoil_m]_ch� cminbci]s[h[n_*j_[hon� [aafonchch� %BEP?*LJ=&� il� `foil_m]_ch�

cminbci]s[h[n_*jcmog� [aafonchch� %BEP?*LO=&� [l_� om_^� ni� g_[mol_� []limig_� chn_alcns+� =`n_l�

j_lg_[\cfctcha�qcnb�Plcnih�T*.--)� mj_lg[niti[�qcnb�ohc`ilg�\lcabn� al__h� %omcha�LJ=&� il�\fo_�

%omcha�LO=&� `foil_m]_h]_�b[p_�[h�chn[]n�ion_l�[]limig_�g_g\l[h_8� mj_lg[niti[�qcnb�^cmlojn_^�

`foil_m]_h]_� i`�nb_� []limig_� ][j� b[p_� j[lnc[f� ^cmlojncih� i`�nb_� []limig_�g_g\l[h_)� qb_l_[m�

mj_lg[niti[�qcnb�hi� `foil_m]_h]_�b[p_� fimn�nb_cl�[]limig_�g_g\l[h_� %V_ha� [h^�P_l[^[)� /---8�

^_�?oh_i�_n�[f+)�/--1&+�?iig[mmc_�\fo_� mn[chcha�cm�[fmi�om_^�ni�g_[mol_�[]limig_�chn_alcns�%Vio�

[h^�U[ha)�/---&8�mj_lg[niti[�qcnb�[h�chn[]n�[]limig_�g_g\l[h_�[l_�\fo_)�qb_l_[m�mj_lg[niti[�

qcnb� [�^cmlojn_^� []limig_�g_g\l[h_� ][cgin� \_� mn[ch_^� \s� nb_� ?iig[mmc_� \fo_� ^s_+� =fnbioab

/.
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mo\d_]ncp_�pcmo[f� [mm_mmg_hn�i`�mj_lg[niti[�cm�]iggihfs�^ih_)� `fiq�]snig_nls�][h�\_�om_^�ni�

i\d_]ncp_fs�_p[fo[n_�f[la_�hog\_lm�i`�mj_lg[niti[)�nb_l_\s�cgjlipcha�jl_]cmcih+

&GG;GGB;CH�D <�<;FH?A?HM�E7F7B;H;FG

Pb_� _h^� jichn� i`�m_g_h� jl_m_lp[ncih� cm� ni� `_lncfct_� ii]sn_m8� nb_l_`il_� JN� UJSQO� `_lncfct[ncih�

%ERB&� ][h� \_� om_^� ni� _p[fo[n_� mj_lg� `_lncfcns� %Gc^mih� _n� [f+)� /--08� O]bi_p_lm� _n� [f+)� /--0&+�

?ogofom*``__� ii]sn_m� [l_� g[nol_^� JN� UJSQO#� nl[hm`_ll_^� ni� ERB� g_^cog)� [h^� ch]o\[n_^� qcnb�

][j[]cn[n_^� mj_lg[niti[� [n� 05+2� Z3� ch� nb_� jl_m_h]_� i`�2"� à-"+� =`n_l� ]i*ch]o\[ncih� `il� 15� b)�

ii]sn_m� [l_� ]iff_]n_^)� [h^� mj_lg� `_lncfcns� ][h� \_� ^_n_lgch_^� \s� g_[molcha� nb_� ]f_[p[a_� l[n_�

%Ni][�_n�[f+)�/--1&+

$#%� 08@;9H?J;G

=m�jl_pciomfs�mn[n_^)�\i[l�m_g_h�cm�^c``c]ofn�ni�]lsijl_m_lp_)�nb_l_`il_)�cn�cm�omo[ffs�mnil_^�[n�

.2*.5� |?� %=fnbiom_)� .664[&+� =n� nb_m_� n_gj_l[nol_m)� nb_l_� [l_� g[hs� [fn_l[ncihm)� ch]fo^cha� fcjc^�

j_lirc^[ncih�i`�g_g\l[h_m)�^_a_h_l[ncih�i`�gcni]bih^lc[f�=PL)�jl_g[nol_�][j[]cn[ncih)�[h^�nb_�

[]limig_� l_[]ncih+� Pi� ]igj_hm[n_� `il� fimm� i`� `_lncfctcha� mj_lg[niti[)� [� f[la_� hog\_l� i`�

mj_lg[niti[� [l_� om_^� ch� nb_� chm_gch[ncih� ^im_)� qbc]b� ^_]l_[m_m� nb_� hog\_l� i`� ^im_m� j_l�

_d[]of[n_� [h^� ch]l_[m_m� ]imn+� Eh� [^^cncih)� ni� mnil_� \i[l� mj_lg[niti[� `il� 9� .� qe� g[e_m�

fiha*^cmn[h]_� nl[hmjiln[ncih� gil_� ^c``c]ofn+� Pb_l_`il_)� cn� cm� ]lcnc][f� ni� ^_p_fij� _rn_h^_lm� nb[n�

jlin_]n� \i[l� mj_lg[niti[� `lig� irc^[ncp_� chdols� [h^� cgjlip_� mj_lg� pc[\cfcns� ^olcha� fiha*n_lg

--
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mnil[a_� JN� UJSQO%� Hiq\omb�\fo_\_llc_m� [l_� _^c\f_� `locnm�qcnb�bcab�]ih]_hnl[ncihm� i`�[hncirc^[hnm�

nb[n� b[p_� \__h� mbiqh� ni� jlin_]n� [a[chmn� \inb� JN� UJSQO� [h^� JN� UJUO� `l__� l[^c][fm+� Pb_l_`il_)�

fiq\omb� \fo_\_llc_m� g[s� \_� [� h_q� [h^� _``_]ncp_� [^^cncp_� ch� m_g_h� _rn_h^_lm� ni� l_n[l^� fcjc^�

j_lirc^[ncih)�]if^�mbi]e)�[h^�inb_l�irc^[ncih*ch^o]_^�chdolc_m+

Pb_� ip_l[ff� i\d_]ncp_� i`� nbcm� mno^s� q[m� ni� ^_n_lgch_� nb_� _``c][]s� i`� omcha� fiq\omb�

\fo_\_llc_m)� \fo_\_lls� jiq^_l)� [h^� f_[p_m� ni� jlin_]n� \i[l� mj_lg[niti[� ^olcha� JN� UJSQO� mnil[a_+�

Kol�bsjinb_mcm� q[m� nb[n)� \s� []ncha� [m� [h� [hncirc^[hn)� fiq\omb� \fo_\_lls� jli^o]nm� ][h� jlin_]n�

\i[l� mj_lg[niti[� `lig� irc^[ncih)� g_g\l[h_� ^[g[a_� [h^� jl_g[nol_� ][j[]cn[ncih� ^olcha�

fiha*n_lg�mnil[a_�\_nn_l�nb[h�]igg_l]c[f�_rn_h^_lm+

Pb_�mj_]c`c]�i\d_]ncp_m�i`�nbcm�mno^s�q_l_�ni�^_n_lgch_7

.&� nb_�]ih]_hnl[ncih�i`�nb_�\ci[]ncp_� ]igjioh^m� ch�\fo_\_lls�jli^o]nm� %`locnm)� jiq^_l�[h^�

f_[p_m&�omcha�0�_rnl[]ncih�mifoncihm�%gi^c`c_^�_nb[hif)�g_nb[hif�[h^�q[n_l&

/&� nb_� _``_]nm� i`�\fo_\_lls� jli^o]nm� ih� mj_lg� fcjc^� j_lirc^[ncih)� pc[\cfcns)� gincfcns)� [h^�

][j[]cn[ncih�mn[nom�^olcha�JN�UJSQO�jl_m_lp[ncih+

-.
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.+� =alc]ofnol_�[h^�=alc*Bii^�?[h[^[)�/--/+�?[h[^[ám�`locn�ch^omnls+�
bnnj�7�,,[nh*lc[_+�[al+�][,mojjf�p,00-1� _+�j^`

/+� =�aoc^_� ni� =nf[hnc]� ?[h[^c[h�=alc*Bii^)� O_[`ii^� [h^�>_p_l[a_� Lli^o]nm+� /--/+� On[ncmnc]m�
?[h[^[)�bnnj7,,[nh*lc[_+[al+][,mojjfs,[nf[hnc]*_+bng

0+� =cm_h� AC)� =fp[l_t� DH)� R_hnolchi� =)� C[l^_� FF+� A``_]n� i`� nl_b[fim_� [h^� A@P=� ih�
]lsijlin_]ncp_�[]ncih�i`�l[g�m_g_h�^cfo_hnm+�Pb_lcia_hifias�/---8�207.-20*.-3.+

1+� =cne_h� NF)� D[lecmm� @)� >o]echab[g� @S+� =h[fsmcm� i`� fcjc^� j_lirc^[ncih� g_]b[hcmgm� ch�
bog[h�mj_lg[niti[+�Iif�N_jli^�@_p�.6608�0270-/*0.2+

2+� =cne_h�NF)�Cil^ih�A)�D[lecmm�@)�Pqcaa�EL)�Icfh_�L)�F_hhcham�V)�Elpch_�@O+�N_f[ncp_�cgj[]n�
i`� irc^[ncp_� mnl_mm� ih� nb_� `oh]ncih[f� ]igj_n_h]_� [h^� a_higc]� chn_alcns� i`� bog[h�
mj_lg[niti[+�>cif�N_jli^�.6658�267.-04*.-13+

3+� =cne_h�NF)�Gl[omt�?+�Krc^[ncp_�mnl_mm)�@J=�^[g[a_�[h^�nb_�U�]bligimig_+�N_jli^�/--.8�
.//7164*2-3+

4+� =fnbiom_� C?+� Ap[fo[ncha� jil]ch_� m_g_h� `il� [lnc`c]c[f� chm_gch[ncih+� L[ln� .+� On[h^[l^� n_mn+�
?igj_h^�?ihnch�A^o]�Ll[]n�R_n�.664[8� .670-*02+

5+� =fnbiom_� C?+� ?igj[lcmih� i`� ]oll_hnfs� om_^� m_g_h� _rn_h^_lm� ch� nb_� mqch_� ch^omnls+�
?igj_h^�?ihnch�A^o]�Ll[]n�R_n�.664\8� .67444*45/+

6+� =fnbiom_� C?)� Gomn_l� ?A)� ?f[le� OC)� S_cmca_l� NI+� Bc_f^� chp_mnca[ncih� i`� \[]n_lc[f�
]ihn[gch[hnm� [h^� nb_cl� _``_]nm� ih� _rn_h^_^� jil]ch_� m_g_h+� Pb_lcia_hifias� /---8�
207..34*..43+

.-+� =fnbiom_� C?)� Scfmih� IA)� Gomn_l� ?)� L[lmf_s� I+� ?b[l[]n_lct[ncih� i`� fiq_l� n_gj_l[nol_�
mnil[a_�fcgcn[ncihm�i`�̀ l_mb*_rn_h^_^�jil]ch_�m_g_h+�Pb_lcia_hifias�.6658�2-7202*210+

..+� =fp[l_t�FM�Onil_s�>P+�@c``_l_hnc[f� ch]iljil[ncih�i`�̀ [nns�[]c^m�chni�[h^�j_lirc^[ncp_�fimm�i`�
`[nns�[]c^m�`lig�jbimjbifcjc^m�i`�bog[h�mj_lg[niti[+�Iif�N_jli^�@_p� .6628�1/7001*013+

./+� =fp[l_t�FC)�Onil_s�>P+�Ojihn[h_iom�fcjc^�j_lirc^[ncih�ch�l[\\cn�_jc^c^sg[f�mj_lg[niti[7� cnm�
_``_]n�ih�mj_lg�gincfcns+�>cif�N_jli^�.65/8�/47..-/*..-5+

-/
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.0+� =fp[l_t� FC)� Onil_s� >P+� P[olch_)� bsjin[olch_)� _jch_jblch_� [h^� [f\ogch� chbc\cn� fcjc^�
j_lirc^[ncih� ch� l[\\cn� mj_lg[niti[� [h^�jlin_]n� [a[chmn� fimm� i`�gincfcns+� >cif� N_jli^� .6508�
/67215*222+

.1+� =fp[l_t� FC)� Pioabmnih_� F?)� >f[m]i� H)� Onil_s� >P+� Ojihn[h_iom� fcjc^� j_lirc^[ncih� [h^�
jli^o]ncih� i`�bs^lia_h� j_lirc^_� [h^� moj_lirc^_� ch� bog[h� mj_lg[niti[+� F� =h^lif� .6548�
35..3(./3)

.2+� =omnch�?N+�K\m_lp[ncihm�ih�nb_�j_h_nl[ncih�i`�nb_�mj_lg�chni�nb_�g[gg[fc[h�_aa+�=omn�F�O]c�
N_m�O_l>� .62.81725.*263+

.3+� >[a]bc�@)�O_h�?G)�>[a]bc�I)�=n[f[s�I+�=hnc*[hacia_hc])�[hncirc^[hn)�[h^�[hnc*][l]chia_hc]�
jlij_lnc_m�i`�[�hip_f�[hnbi]s[hch*lc]b�\_lls�_rnl[]n�`ilgof[+�>ci]b_gcmnls� %Iim]iq&�/--18�
36742*5-+

.4+� >[e_l�I=)�=cne_h�NF+� Pb_� cgjiln[h]_�i`�l_^ir� l_aof[n_^�j[nbq[sm� ch� mj_lg� ]_ff� \cifias+�
Iif�?_ff�Ah^i]lchif�/--18�/.3714*21+

.5+� >[emn�IN)�?_]cf�D?)�O_rnih�PF+�Ii^c`c][ncih�i`�nb_�_nbc^cog�\ligc^_�_r]fomcih�jli]_^ol_�
`il�_p[fo[ncih�i`�nole_s�m_g_h+�Liofn�O]c� .66-8�4-733*04-+

.6+� >[og\_l� F)� >[ff� >=)� Cl[p[h]_� ?M� I_^ch[�R)� @[pc_m*Iil_f� I?+� Pb_� _``_]n� i`�l_[]ncp_�
irsa_h� mj_]c_m� ih� _koch_� mj_lg� gincfcns)� pc[\cfcns)� []limig[f� chn_alcns)� gcni]bih^lc[f�
g_g\l[h_�jin_hnc[f)�[h^�g_g\l[h_�fcjc^�j_lirc^[ncih+�F�=h^lif�/---8�/.7562*6-/+

/-+� >_[l^_h� DF)� Boko[s� FS)� Scff[l^� OP+� =jjfc_^� [hcg[f� l_jli^o]ncih+� 3ÜY�_^+� Qjj_l� O[^^f_�
Ncp_l)�JF7�Ll_hnc]_*D[ff)�/--1+

/.+� >cfacfc� OB)� N_h^_h� F=+� Bfoilig_nlc]� ^_n_lgch[ncih� i`� [pc[h� mj_lg� pc[\cfcns� [h^�
]ih]_hnl[ncih+�Liofn�O]c� .6518�307//42*//44+

//+� >lohmqc]e�H[\il[nilc_m)� /--0[+�=hncirc^[hnm� ni^[s�*�Sb[`m� nb_� nin[f� [hncirc^[hn�][j[]cns<�
bnnj�7,,\lohmqc]ef[\m+�]ig,�][h[]cnp+�mbngf

/0+� >lohmqc]e� H[\il[nilc_m)� /--0\+� =hncirc^[hnm� ni^[s� *� Llch]cjf_m� i `� >lohmqc]e� nin[f�
[hncirc^[hn�][j[]cns�[mm[s�%KN=?,JKN=?&+�bnnj7,,\lohmqc]ef[\m+]ig,jlch]cjf_m+mbngf

/1+� ?>?�J_qm+�/--1[+�=pc[h�`fo+bnnh7,,qqq+]\]+][,h_qm,\[]e_lioh^,`fo,[pc[h`fo+bngf

/2+� ?>?�J_qm+�/--1\+�Pioab�ncg_m�bcn�j[]echa�jf[hn+�
bnnj7,,j_c+]\]+][,l_acih[f,m_lpf_n,Rc_q<`cf_h[g_:a[l^_hjlipch]_� bi_m/--1-1-.
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/3+� ?_lifchc� O)�I[f^dc[h�=)� Ool[c� L)�Ji\f_�N+�Rc[\cfcns)� mom]_jnc\cfcns�ni� j_lirc^[ncih�[h^� `[nns�
[]c^�]igjimcncih�i`�\i[l�m_g_h�^olcha�fckoc^�mnil[a_+�=hcg�N_jli^�O]c�/---8�25766*...+

/4+� ?b[ha�I?+�B_lncfctcha�][j[]cns�i`�mj_lg[niti[�^_jimcn_^�chni� `[ffijc[h�no\_m+�J[nol_� .62.8�
.357364*365+

/5+� ?imm[lctt[�=)�?_]][l_ffc�@)�I[mchc�=+�Boh]ncih[f�b_n_lia_h_cns�i`�[h�cmif[n_^�gcni]bih^lc[f�
jijof[ncih�l_p_[f_^�\s�]sni`foilig_nlc]� [h[fsmcm� [n�nb_�mchaf_�ila[h_ff_� f_p_f+� Arj�?_ff�N_m�
.6638�///751*61+

/6+� ^_� ?oh_i� IB)� Uch]_hnc� HI)� I[lnchc� =?)� Lih]_� ==)� Noct� N@+� A``_]nm� i`�L@?*.-6� ih�
\ipch_� mj_lg� `oh]ncih[f� []ncpcns� ch�jl_m_h]_� il� [\m_h]_� i`�b_j[lch+� Pb_lcia_hifias� /--18�
3/7/-4*/.3+

0-+� ^_� H[gcl[h^_� A)� C[ahih� ?+� Dog[h� mj_lg� bsj_l[]ncp[ncih� ch� qbif_� m_g_h� [h^� cnm�
[mmi]c[ncih�qcnb�fiq� moj_lirc^_� m][p_hacha� ][j[]cns� ch�m_gch[f�jf[mg[+� B_lncf� On_lcf� .6608�
267./6.*./62+

0.+� ^_� H[gcl[h^_� A)� H_]f_l]� L)� C[ahih� ?+� ?[j[]cn[ncih� [m� [� l_aof[nils� _p_hn� nb[n� jlcg_m�
mj_lg[niti[�`il�nb_�[]limig_�l_[]ncih�[h^�`_lncfct[ncih+�Iif�Dog�N_jli^�.6648�07.42*.61+

0/+� @o\y� ?)� >_[ofc_o� I)� N_s_m*Iil_hi� ?)� Cocff_g_nn_� ?)� >[cf_s� FH+� >i[l� mj_lg� mnil[a_�
][j[]cns� i`� >PO� [h^� =h^libij� Lfom7� pc[\cfcns)� gincfcns)� ][j[]cn[ncih)� [h^� nslimch_�
jbimjbilsf[ncih+�Pb_lcia_hifias�/--18�3/7541*553+

00+� Abf_h`_f^n�IG)� Llcil� NH+� Krsa_h� l[^c][f� [\mil\[h]_� ][j[]cns� %KN=?&� [h^�jb_hifc]� [h^�
[hnbi]s[hch� ]ih]_hnl[ncihm� ch� `locn� [h^� f_[`�ncmmo_m� i`�bcab\omb� \fo_\_lls+� F� =alc]� Bii^�
?b_g�/--.8�167////*///4+

01+� Bf_m]b� BI)� C[^_ff[� >I+� @sh[gc]m� i`� nb_� g[gg[fc[h� mj_lg� jf[mg[� g_g\l[h_� ch� nb_�
jli]_mm�i`�̀ _lncfct[ncih+�>ci]bcg�>cijbsm�=]n[�/---8� .1367.64*/02+

02+� Biin_� ND+� =lnc`c]c[f� Ehm_gch[ncih+� Eh7� D[`_t� AOA+� N_jli^o]ncih� ch� `[lg� [hcg[fm+� 1'� _^+�
Lbcf[^_fjbc[�7�H_[�#�B_\ca_l)� .65-+

03+� Bil^�S?H+� N_aof[ncih�i`�mj_lg�`oh]ncih�\s� l_[]ncp_� irsa_h�mj_]c_m+� Dog�N_jli^�Qj^[n_�
/--18� .-7054*066+

04+� C[^_[� F)� /--0+� O_g_h� _rn_h^_lm� om_^� ch� nb_� [lnc`c]c[f� chm_gch[ncih� i`� mqch_+� =� l_pc_q+�
bnnj7,,qqq+_h- ilgcr+_ig,_� [lnc]f_m+[mj<=NA=:LKN#JNK:54
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05+� C[g_l�@H)� Fibhmih�H=+�Rc[\cfcns�[mm_mmg_hn�i`�g[gg[fc[h�mj_lg�omcha� OU>N*.1,L.�[h^�
jlijc^cog�ci^c^_+�>cif�N_jli^�.6628�207/43*/51+

06+� C[lh_l�@H)�Pbig[m�?=)� Fi_la�DS)�@_d[g_nn_�FI)�I[lmb[ff�?A+� Bfoilig_nlc]�[mm_mmg_hnm�
i`�gcni]bih^lc[f� `oh]ncih� [h^�pc[\cfcns� ch� ]lsijl_m_lp_^�\ipch_� mj_lg[niti[+� >cif� N_jli^�
.6648�247.1-.*.1-3+

1-+� C[l]c[*Hij_t� V)� Kff_li� I)� Iochi*>f[h]i� P)� ?_\l[ch*L_l_t� F=+� =� ^_rnl[h� mqcg*oj�
jli]_^ol_� `il� m_j[l[ncih�i`�bcabfs�gincf_� [h^�pc[\f_� l[g� mj_lg[niti[�`lig� m_g_h�jf[mg[+�
Pb_lcia_hifias�.6638�137.1.*.2.+

1.+� Cl__h�?A)�S[nmih�LL+�?igj[lcmih�i`�nb_�][j[]cn[ncih*fce_�mn[n_�i`�]iif_^�\i[l�mj_lg[niti[�
qcnb�nlo_�][j[]cn[ncih+�N_jli^o]ncih�/--.8� .//7556*565+

1/+� D[`_t� >� [h^� D[`_t� AOA+� N_jli^o]ncih� ch� `[lg� [hcg[fm+� 4$'$� _^+� Lbcf[^_fjbc[7� Hcjjch]inn�
Scffc[gm�#�Scfechm)�/---+

10+� D[l^s�@I+�B_lncfct[ncih+�O[h�@c_ai7�=][^_gc]�Ll_mm)�]/--/+

11+� Difn�SR+�>[mc]�[mj_]nm�i`�̀ lit_h�mnil[a_�i`�m_g_h+�=hcg�N_jli�O]c�/---8�3/70*//+

12+� Diq[l^� HN)� ?f[le� FN)� >liqhgcff_l� ?+� =hncirc^[hn� ][j[]cns� [h^� jb_hifc]� ]ihn_hn� ch�
\fo_\_llc_m� [m� [``_]n_^� \s� a_hinsj_� [h^� aliqcha� m_[mih+� F� O]c� Bii^� =alc]� /--08�
507./05*./14+

13+� Doi�HF)�Uo_�GV)�U[ha�VI+� ?b[l[]n_lct[ncih�i`�pc[\cfcns)�gcni]bih^lc[f� []ncpcns)� []limig[f�
chn_alcns� [h^� ][j[]cn[ncih� mn[nom� ch� \i[l� mj_lg� ^olcha� ch� pcnli� mnil[a_� [n� ^c``_l_hn� [g\c_hn�
n_gj_l[nol_m+�N_jli^�L_lcf�@_p�/--/[8� .172-6*2.1+

14+� Doi� FH)� I[� TD)� U[ha� VI+� =mm_mmg_hn� i`� mj_lg� pc[\cfcns)� gcni]bih^lc[f� []ncpcns)�
][j[]cn[ncih� [h^� []limig_� chn[]nh_mm� ch� _rn_h^_^� \i[l� m_g_h� ^olcha� fiha*n_lg� mnil[a_+�
Pb_lcia_hifias�/--/\8�257.016*.03-+

15+� Eni�J)�Dclim_�I)�Boeombcg[�O)�Pmo^[�D)�Obcl[�P)�P[n_g[nmo�I+�Ono^c_m�ih�[hncirc^[hnm7�nb_cl�
][l]chia_hc]� [h^�gi^c`scha� _``_]nm� ih�]b_gc][f� ][l]chia_h_mcm+� Bii^�?b_g�Pirc]if� .6538�
/17.-4.*.-5/+

16+� Fibhmih�H=)�S_cnt_�GB)�Bcm_l�L)�I[rq_ff�SI?+� Onil[a_�i`�\i[l�m_g_h+� =hcg�N_jli^�O]c�
/---8�3/7.10*.4/+
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2-+� Fim_jb�F=)� Oboecnn*D[f_�>)�@_hcmip[�J=)�>c_fchmec�@)�I[lnch�=)�I]Aq_h�F)�>c]e`il^�L?+�
N_p_lm[cm� i`� [a_*l_f[n_^� ^_]fch_m� ch� h_olih[f� mcah[f� nl[hm^o]ncih)� ]iahcncp_)� [h^� ginil�
\_b[pciol[f� ^_`c]cnm� qcnb� \fo_\_lls)� mjch[]b)� il� mnl[q\_lls� ^c_n[ls� mojjf_g_hn[ncih+� F�
J_olim]c� .6668� .675..1*5./.+

2.+� G[fn� S)� Bilh_s� ?B)� I[lnch�=)� Llcil� NH+� =hncirc^[hn� ][j[]cns)� pcn[gch� ?)� jb_hifc]m)� [h^�
[hnbi]s[hchm�[`n_l�`l_mb�mnil[a_�i`�mg[ff�`locnm+�F�=alc]�Bii^�?b_g�.6668�1471305*1311+

2/+� G[fn�S)�Ns[h�@=F)�@os�F?)�Llcil�NH)�Abf_h`_f^n�IG)�Gfi_n�OLR+� Ehn_lmj_]c`c]�p[lc[ncih�ch�
[hnbi]s[hchm)� jb_hifc]m)� [h^� [hncirc^[hn� ][j[]cns� [giha� a_hinsj_m� i`� bcab\omb� [h^�
fiq\omb� \fo_\_llc_m� Y>BDDJNJTM� RFDSJON� DXBNODODDTR� RPP%"%� F� =alc]� Bii^� ?b_g� /--.8�
167143.*1434+

20+� Gc^mih�=)� O]bi_p_lm�A)�H[ha_h^cde�L)�R_lb_cd^_h�F)� ?if_h\l[h^_l�>)�>_p_lm�I+�Pb_�_``_]n�
i`�ipc^o]n[f�_jcnb_fc[f�]_ff�]i*]ofnol_�^olcha� JN�UJSQO�g[nol[ncih�ih�miq�ii]sn_�giljbifias)�
`_lncfct[ncih�[h^�_g\lsi�^_p_fijg_hn+�Pb_lcia_hifias�/--08�267.556*.6-0+

21+� Gi^[g[�D)�Golc\[s[mbc�U)�C[ahih�?+� A``_]n�i`�mj_lg�fcjc^�j_lirc^[ncih�ih�`_lncfct[ncih+� F�
=h^lif� .6638�.47.2.*.24+

22+� Gog[l� PN)� @il_mq[gs� G)� Iol[fc^b[l[� O>+� Krc^[ncp_� mnl_mm� [mmi]c[n_^� @J=�^[g[a_� ch�
n_mncm� i`� gc]_7� ch^o]ncih� i`� [\hilg[f� mj_lgm� [h^� _``_]nm� ih� `_lncfcns+� Ion[n� N_m� /--/8�
2.07.-0*...+

23+� Hihai�BF+�B_lncfct[ncih+�/�Y�_^+�Hih^ih7�?b[jg[h�#�D[ff)� .664+

24+� I[rq_ff� SI?)� Fibhmih� H=+� ?bfiln_nl[]s]fch_� [h[fsmcm� i`� \i[l� mj_lg[niti[� [`n_l�
ch]o\[ncih)� `fiq� ]snig_nlc]� milncha)� ]iifcha)� il� ]slijl_m_lp[ncih+� Iif� N_jli^� @_p� .6648�
1371-5*1.5+

25+� I[rq_ff�SI?)�Hiha�?N)�Fibhmih�H=)�@i\lchmes�FN)�S_f]b�CN+�Pb_�l_f[ncihmbcj�\_nq__h�
g_g\l[h_� mn[nom� [h^� `_lncfcns� i`� \i[l� mj_lg[niti[� [`n_l� `fiq� ]snig_nlc]� milncha� ch� nb_�
jl_m_h]_�il�[\m_h]_�i`�m_gch[f�jf[mg[+�N_jli^�B_lncf�@_p�.6658� .-7100*11-+

26+� I[tt[�C)�G[s�?@)� ?innl_ff�P)�Difo\�>F+� =\miljncih�i`�[hnbi]s[hchm� `lig�\fo_\_llc_m� [h^�
m_log�[hncirc^[hn�mn[nom�ch�bog[h�mo\d_]nm+�F�=alc]�Bii^�?b_g�/--/8�2-7440.*4404+

3-+� I]Cbc_�PG)�=cha_�C@)�>[lh_nn�HA)�?iih_s�FI)� F_hm_h�@F+�=hnbi]s[hch�afs]imc^_m� `lig�
\_lls�`locn�[l_�[\mil\_^�[h^�_r]l_n_^�ohg_n[\ifct_^�\s�\inb�bog[hm�[h^�l[nm+� F�=alc]�Bii^�
?b_g�/--072.71206*1215+
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3.+� I_[n�Jonlcncih�#�?iie_ls+�QOIAB)�/--0+�
bnnj7,,qqq+omg_`+ila,Pl[^_Hc\l[lp,ch^_r� g_[nhonlcncih+[mj

3/+� Icmli�II)� ?bio^bols�H)�Qjl_nc�G)� C[on[g�@)� ?b[ec� OL)�I[b[d[h�=O)� >[\\[l�N+� Qm_� i`�
bs^lia_h� j_lirc^_� ni� [mm_mm� nb_� mj_lg� mom]_jnc\cfcns� ni� irc^[ncp_� mnl_mm� ch� mo\d_]nm�
jl_m_hncha�[�hilg[f�m_g_h�jli`cf_+�Ehn�F�=h^lif�/--18�/475/*54+

30+� Isf_m�C+�?[h[^[�fcp_mni]e�[h^�jli^o]nm�[hho[f+�Eh7�QO@�=�̀ il_cah�[alc]ofnol[f�m_lpc]_�/--1+

31+� L[j[m� =I+� =hncirc^[hn� mn[nom)� ^c_n)� honlcncih)� [h^� b_[fnb+� Eh7� Jiao]bc� J)� Jcec� A)� _^m+�
?b_gcmnls�i`�[]ncp_�irsa_h�mj_]c_m�[h^�[hncirc^[hnm+�>i][�N[nih)�AH7�?N?�Ll_mm)� .665+

32+� Lile�Oogg[ls�O_f_]n_^�?iohnlc_m+�QO@=+�/--1
bnnj7,,qqq+`[m+om^[+aip,jm^,]igjf_n_� n[\f_m,HL*n[\f_/*/5+bng

33+� Linnm�NF)�Jin[lc[hhc�HF)�F_``_lc_m�PI+� O_gch[f�jf[mg[�l_^o]_m�_ria_hiom�irc^[ncp_�^[g[a_�
ni� bog[h� mj_lg)� ^_n_lgch_^� \s� nb_� g_[mol_g_hn� i`� @J=� mnl[h^� \l_[em� [h^� fcjc^�
j_lirc^[ncih+�Ion�N_m�/---8�1147/16*/23+

34+� Llcil�NH)�?[i�C�I[lnch�=)� Oi`c]�A)�I_Aq_h�F)�Ká>lc_h�?)�Hcm]bh_l�J)�Abf_h`_f^n�I)�G[fn�
S)� Gl_q_l� C)� I[chf[h^� ?I+� =hncirc^[hn� ][j[]cns� [m� ch`fo_h]_^� \s� nin[f� jb_hifc]� [h^�
[hnbi]s[hch�]ihn_hn)�g[nolcns)� [h^�p[lc_ns�i`�UBDDJNJTM� mj_]c_m+� F�=alc]�Bii^�?b_g� .6658�
/15-131(-14.)

35+� Lliom_�?+�Scf^�\fo_\_llc_m�%`[]nmb__n&+�=alc]ofnol_�[h^�`il_mnls� .664+�Llch]_�A^q[l^�Emf[h^+�
bnnj7,,qqq+aip+j_+][,jbinim,ilcach[f,[`� `[]n� q\fo_64+j^`

36+� Mo[ln_lfs�jile�l_jiln+� F[ho[ls*I[l]b�/--1+�=alc]ofnol_�[h^�=alc*Bii^�?[h[^[+�
bnnj7,,[nm*m_[+[al+][,][h,0431� _+bng

4-+� N_h[o^�O)�^_�Hila_lcf�I+�Sch_)�[f]ibif)�jf[n_f_nm)�[h^�nb_�Bl_h]b�j[l[^ir�`il�]ilih[ls�b_[ln�
^cm_[m_+�H[h]_n�.66/8�0067.2/0*.2/3+

4.+� Ni][�F)�Ccf�I=)�D_lh[h^_t�I)�N[llcff[�E)�R[tko_t�FI)�I[lnch_t�A=+� Oolpcp[f�[h^�`_lncfcns�
i`� \i[l� mj_lg[niti[� [`n_l� `l__t_*nb[qcha� ch� _rn_h^_l� mojjf_g_hn_^� qcnb� \onsf[n_^�
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i\n[ch�_rnl[]nm�`lig�bcab\omb�\fo_\_llc_m)�fiq\omb�\fo_\_llc_m)�l[\\cn_s_)�[h^�\cf\_llc_m�%Llcil�_n�

[f+)� .665&+� Lol_� []_nih_� %.74� q,p&� q[m� om_^� ni� i\n[ch� _rnl[]nm� `lig� al[j_m)� mnl[q\_llc_m� [h^�

jfogm� %S[ha� _n� [f+)� .663&+� Acabns� j_l]_hn� [ko_iom�g_nb[hif� [h^� .� "� bs^li]bfilc]� []c^� q_l_�

om_^�ni�i\n[ch�_rnl[]nm�`lig�\fo_\_llc_m�[h^�]b_llc_m� %R_fciafo�_n�[f+)� .665&+� Eh�[^^cncih)�p[lciom�

g_]b[hc][f�g_nbi^m�b[p_�\__h�om_^�ni� _rnl[]n�\ci[]ncp_� ]igjioh^m�`lig�\_llc_m+� Bil�_r[gjf_)
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[h�il\cn[f� mb[e_l� %R_fciafo� _n�[f+)� .665&)� [�\f_h^_l)� [h^� [�bigia_hct_l� %D_chih_h� _n�[f+)� .6658�

Llcil�_n�[f+)� .6658�Vb_ha� [h^� Ob_nns)� /---&� [l_�omo[ffs�om_^�`il�]igjioh^�_rnl[]ncih)� [h^�]f_[l�

moj_lh[n[hn� q[m� i\n[ch_^� \s� `cfnl[ncih� %Vb_ha� [h^� Ob_nns)� /---&� il� [� ]_hnlc`oa_� %Llcil� _n� [f+)

.665&+

Hce_�g_nb[hif)�[]_nihcnlcf_�[h^�[]_nih_)�_nb[hif�cm�[hinb_l�ila[hc]�mifp_hn�nb[n�cm�]iggihfs�

om_^�qb_h�g_[molcha�nb_�[hncirc^[hn�][j[]cns�i`�̀ locn�%Vb_ha�[h^�Ob_nns)�/---&+�S[n_l�gcabn�\_�

f_mm�_``c][]ciom�nb[h�[h�ila[hc]�mifp_hn�`il�_rnl[]ncha�ila[hc]�]igjioh^m+�Diq_p_l)�q[n_l�cm�f_mm�

]sninirc]� nb[h�gimn�ila[hc]� mifp_hnm+� Pb_�ip_l[ff� ai[f�i`�nbcm� mno^s�q[m� ni�om_� m_g_h�_rn_h^_l�

]ihn[chcha�\fo_\_lls�_rnl[]nm�ni� ]ofnol_� mj_lg�]_ffm� JN�UJSQO0� nb_l_`il_)� nb_�\fo_\_lls�[^^cncp_� ch�

m_g_h�_rn_h^_l�mbiof^�\_�gchcg[ffs�nirc]+� Och]_�nb_�]b_gc][f�gif_]of[l�`ilgof[_�i`�g_nb[hif)�

_nb[hif� [h^� q[n_l� [l_� mig_qb[n� mcgcf[l� %m[g_� bs^lirsf� alioj� fche_^� qcnb� ^c``_l_hn� ]b_gc][f�

]b[chm&)�nb_m_�0� _rnl[]ncih�mifoncihm�q_l_�om_^�ch�nbcm�mno^s+

Pb_�[hncirc^[hn�]ihn_hn�i`�\inb�bcab\omb�[h^�fiq\omb�\fo_\_lls�`locn�b[m�\__h�l_jiln_^�\s�

g[hs� l_m_[l]b_lm+� Ahf_h`_f^n� [h^� Llcil� %/--.&� _p[fo[n_^� nb_� [hncirc^[hn� ][j[]cns� i`�bcab\omb�

\fo_\_llc_m�[h^�nb_cl�f_[p_m+�Diq_p_l)�nb_�^cl_]n�]igj[lcmih�i`�fiq\omb�\fo_\_lls�`locn�[h^�nb_cl�

f_[p_m�b[m�hin�\__h�l_jiln_^+�Pb_l_`il_)�\inb�\fo_\_lls� `locn�[h^� f_[p_m�q_l_�om_^�ch�nbcm� mno^s+�

>fo_\_lls�jiq^_l�g[^_� `lig�`l__t_*^lc_^�`locn�q[m�[fmi�om_^+� Pb_�i\d_]ncp_m�i `�nbcm� mno^s�q_l_�

ni�]igj[l_7� .&� nb_�[\cfcns�i`�[]c^c`c_^�g_nb[hif)� []c^c`c_^�_nb[hif)� [h^�[]c^c`c_^�q[n_l�mifoncihm�

ni� _rnl[]n� [hncirc^[hn� ]igjioh^m� `lig� \fo_\_lls� m[gjf_m8� [h^� /&� nb_� ]ih]_hnl[ncihm� i`�

[hncirc^[hn� ]igjioh^m� ch� \fo_\_lls� `locn)� f_[p_m)� [h^�jiq^_l�qb_h�omcha� nb_� m[g_� _rnl[]ncih�

mifoncih+
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-)-� FUhYf]U`g�UbX�aYh\cXg

37BEA?C=�1FD9;:IF;G

Hiq\omb�\fo_\_llc_m�q_l_�b[lp_mn_^�`l_mb�`lig�LAE�qcf^�aliq_l�`[lgm�ch�f[n_�=oaomn)�/--0+�

Cl__h)�ip_llcj_�[h^�^[g[a_^�\_llc_m�q_l_�^cm][l^_^�[h^�\_llc_m�`lig�gofncjf_�miol]_m�]ig\ch_^�

ni�gchcgct_�p[lc[ncih�`lig�jb_hinsjc]� ^cp_lmcns�%G[fn�_n�[f+)� /--.&+� O[gjf_m�q_l_�nl[hm`_ll_^�ni�

nb_� f[\il[nils� [n� nb_�=nf[hnc]�R_n_lch[ls� ?iff_a_� [h^� `lit_h� %*/-� |?&� ch� jf[mnc]� \[am� ohncf� nb_s�

q_l_� om_^� `il� _rnl[]ncih+� >fo_\_lls� f_[p_m� nb[n�q_l_� al__h�q_l_� [fmi� b[lp_mn_^� `l_mb� `lig� nb_�

m[g_� `[lgm)� [h^� ^[g[a_^� f_[p_m� q_l_� ^cm][l^_^� \_`il_� nb_s� q_l_� _rnl[]n_^+� O[gjf_m� q_l_�

]ig\ch_^�ni�gchcgct_�p[lc[ncih)�nl[hm`_ll_^�ni�nb_�f[\il[nils)�[h^�`lit_h�%*/-�|?&� ch�jf[mnc]�\[am�

ohncf�nb_s�q_l_�om_^�`il�_rnl[]ncih+

>fo_\_lls�jiq^_l�q[m�g[^_�omcha�nb_�`iffiqcha�jli]_^ol_+�Pqi*boh^l_^*[h^*`c`ns�al[gm�i`�

`lit_h� \_llc_m� q_l_� q_cab_^)� \lioabn� ni� nb_� Bii^� P_]bhifias� ?_hn_l� %?b[lfinn_niqh)� LAE)�

?[h[^[&)� ^__jfs� `lit_h� %*5-� |?&� [h^� nl[hm`_ll_^� chni� [� `l__t_� ^ls_l� %B@5� H=>?KJ?K�

Bl__t_*^ls_l� 5)� H=>?KJ?K� ?i+)� G[hm[m� ?cns)� IK)� QO=&� qcnb� nb_� p[]oog� jogj� %@5=�

HAU>KE@�PNER=?)�H=>?KJ?K�?i+)�G[hm[m�?cns)�IK)�QO=&�`il�1�^�ni�l_gip_�q[n_l+�@lc_^�

\_llc_m�q_l_�alioh^�omcha�[�VI� .--*alch^cha�gcff�%N_nm]b�Eh]+)�J_qniqh)�L=)�QO=&�qcnb�.� H�i`�

fckoc^�hcnlia_h�ni�g[chn[ch�[�fiq�n_gj_l[nol_+�>fo_\_lls�jiq^_l�q[m�`lit_h�%*/-� |?&� ch�[�m_[f_^�

jf[mnc]�\[a�ohncf�cn�q[m�om_^�`il�_rnl[]ncih+
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2;7=;CHG

Qhf_mm� inb_lqcm_� mn[n_^)� [ff� ]b_gc][fm� q_l_� jol]b[m_^� `lig� Ocag[*=f^lc]b� ?[h[^[� Hn^�

%K[epcff_)� KJ)� ?[h[^[&+� =]c^c`c_^�g_nb[hif�q[m�g[^_� \s�gcrcha� [hbs^liom�g_nb[hif� %Bcmb_l�

O]c_hnc`c])� J_j_[h)� KJ)� ?[h[^[&)� ^_cihct_^� ^cmncff_^� q[n_l� [h^� []_nc]� []c^� %hilg[fcns� [jjlir+�

.4+12J8� Bcmb_l� O]c_hnc`c]&� ch� [�l[nci� i`�5-7.67.� %p7p7p&+� =]c^c`c_^� _nb[hif� q[m�g[^_�\s�gcrcha�

[hbs^liom�_nb[hif�%?igg_l]c[f�=f]ibifm�Eh])�>l[gjnih)�KJ)�?[h[^[&)�^_cihct_^�^cmncff_^�q[n_l�

[h^� []_nc]� []c^� ch� [� l[nci� i`�5-7.67.� %p7p7p&+� =]c^c`c_^� ^_cihct_^� ^cmncff_^� q[n_l�q[m�g[^_� \s�

gcrcha�^_cihct_^�^cmncff_^�q[n_l�[h^�[]_nc]�[]c^�ch�[�l[nci�i`�667.� %p7p&+

Pb_� jD� .+-�qilecha� mifoncih�q[m�g[^_�\s�gcrcha� -+/� I�jin[mmcog� ]bfilc^_� mifoncih� [h^�

-+/�J�bs^li]bfilc]�[]c^�ch�[�l[nci�i`�/2744�%p7p&8�[h^�nb_�jD�q[m�[^domn_^�ni� .+-�\s�[^^cha�-+.�J�

bs^li]bfilc]�[]c^�\s�nb_�jD�g_n_l�%=]]og_hn}� Ii^_f�5.2IL)�Bcmb_l�O]c_hnc`c])�Lcnnm\olab)�L=)�

QO=&+� =�jD� 1+2� qilecha� mifoncih�q[m�g[^_� \s�gcrcha� .+-�I� mi^cog� []_n[n_� mifoncih)� .+-�J�

bs^li]bfilc]�[]c^�[h^�^_cihct_^�^cmncff_^�q[n_l�ch�[�l[nci�i`�.-7376�%p7p7p&+� Pb_�jD�q[m�[^domn_^�

ni� 1+2� %Slifmn[^)� .660&� \s� [^^cha� .+-�J� bs^li]bfilc]� []c^+� Bifch*?ci][fn_[o� %/+-�J&)� mi^cog�

][l\ih[n_)�[h^�a[ffc]�[]c^�q_l_�jol]b[m_^�`il�nb_�Bifch*?ci][fn_[o�[mm[s+

*LHF79H?DC�EFD9;:IF;

=�.-� a�`l_mb�`lit_h�\fo_\_lls�`locn� m[gjf_�q[m�nl[hm`_ll_^�ni� [�2-�gH�]_hnlc`oa_�no\_)� /-�

gH� _rnl[]ncih� mifoncih� %[]c^c`c_^� g_nb[hif)� []c^c`c_^� _nb[hif� il� []c^c`c_^� ^_cihct_^� ^cmncff_^�

q[n_l&� q[m� [^^_^� ni� nb_� no\_)� [h^� nb_� m[gjf_� q[m� bigia_hct_^� omcha� [� bigia_hct_l�

%>lcheg[hh)� LPfK*02� Lifsnlih)� Ho]_lh_)� Oqcnt_lf[h^&� `il� /� gch+� Pb_� ]_hnlc`oa_� no\_� q[m
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ch]o\[n_^� ch� [h� c]_� \[nb� ^olcha� bigia_hct[ncih� ni� gchcgct_� jin_hnc[f� fimm� i`� \ci[]ncp_�

]igjioh^m+� Pb_� gcrnol_� q[m� m_j[l[n_^� \s� ]_hnlc`oa[ncih� %=ff_al[� 3GN� ]_hnlc`oa_)� >_]eg[h�

Eh]+)� L[fi� =fni)� ?=)� QO=&� [n� 1� |?� `il� .2� gch� [n� .)334� r� a+� =ff� i`�nb_� ]f_[l� moj_lh[n[hn�q[m�

nl[hm`_ll_^� ni� [� 2-� gH� pifog_nlc]� `f[me+� Pb_� j_ff_n� q[m� l_momj_h^_^� qcnb� [hinb_l� /-� gH� i`�

_rnl[]ncih� mifoncih+� Pb_� j_ff_n� q[m� [a[ch� bigia_hct_^� [h^� ]_hnlc`oa_^� [m� [\ip_)� [h^� nb_�

moj_lh[n[hn�q[m� nl[hm`_ll_^� ni� nb_� m[g_�pifog_nlc]� `f[me+� Arnl[]ncih� mifoncih�q[m� [^^_^� ni� nb_�

m[g_�pifog_nlc]� `f[me�ni�\lcha�nb_�pifog_�i`�nb_�_rnl[]n�oj�ni� 2-�gH+�=fckoinm�i`�`cocn�_rnl[]nm�

q_l_�mnil_^�[n�*/-�|?�ch�.2�gH�]_hnlc`oa_�n_mn�no\_m�il�/�gH�gc]li]_hnlc`oa_�no\_m+

=� .+2� a� m[gjf_� i`�`lit_h� \fo_\_lls� jiq^_l�q[m� _rnl[]n_^� \s� nb_� m[g_� jli]_^ol_� [m� nb_�

`locn+� Liq^_l� _rnl[]n� q[m� mnil_^� [n� */-� |?� ch� m_p_l[f� .2� gH� ]_hnlc`oa_� n_mn� no\_m� il� /� gH�

gc]li]_hnlc`oa_�no\_m�`il�f[n_l�om_+

>fo_\_lls� f_[p_m�q_l_� alioh^� ch�[�]i``__� alch^_l�[h^�[� .+2� a� m[gjf_�q[m�_rnl[]n_^�omcha�

nb_� m[g_�jli]_^ol_� [m� `il�`locn�[h^�jiq^_l+� H_[`�_rnl[]n�q[m� mnil_^� [n� */-� Z3� ch� m_p_l[f� .2�gH�

]_hnlc`oa_�n_mn�no\_m�il�/�gH�gc]li]_hnlc`oa_�no\_m�`il�f[n_l�om_+

*LE;F?B;CH7A�:;G?=C

Pb_� [hncirc^[hn� []ncpcns� i`� 0� ^c``_l_hn� _rnl[]ncih� mifoncihm� %[]c^c`c_^� g_nb[hif)� []c^c`c_^�

_nb[hif� [h^� []c^c`c_^� q[n_l&� qcnb� 0� \fo_\_lls� jli^o]nm� %\fo_\_llc_m)� f_[p_m� [h^� jiq^_l� `lig�

`l__t_*^lc_^� \fo_\_llc_m&� q[m� _mncg[n_^� \s�/� g_nbi^m� %nin[f� jb_hifc]m� [h^� nin[f� [hnbi]s[hchm&+�

A[]b� _rnl[]n_^� m[gjf_� i`�6� ]ig\ch[ncihm� %0� _rnl[]ncih� mifoncihm� \s� 0� \fo_\_lls�jli^o]nm&�q[m�

g_[mol_^�qcnb�/�l_jfc][ncihm�ni�cgjlip_�jl_]cmcih+
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5WPFQJMFNS�(/�5RSJMBSJON�O G�SOSBL�PIFNOLJDR�JN�*� CLTFCFQQX�PQOETDSR�TRJNH�*�FWSQBDSJON�ROLTSJONR%�

Pin[f� jb_hifc]m� q_l_� _mncg[n_^� ]ifilcg_nlc][ffs� omcha� nb_� Bifch*?ci][fn_[o�g_nbi^� %Ochaf_nih�

[h^� Nimmc)� .6328� O_ff[jj[h� _n� [f+)� /--/&+� =� /--� jH� [fckoin� i`� m[gjf_� %`locn� _rnl[]n)� jiq^_l�

_rnl[]n�il�f_[`�_rnl[]n8�/�l_jfc][n_m&�q[m�jcj_nn_^�chni�[�.2�gH�n_mn�no\_�[h^�gcr_^�qcnb�5--�jH�i`�

^_cihct_^�^cmncff_^�q[n_l)�2�gH�i`�-+/�J�Bifch*?ci][fn_[o�mifoncih)�[h^�1�gH�i`�m[nol[n_^�mi^cog�

][l\ih[n_� mifoncih� %42a,H&+� Pb_� n_mn� no\_� q[m� ]ip_l_^� qcnb�j[l[`cfg)� gcr_^� \s� chp_lmcih� [h^�

ch]o\[n_^�ch�[�]iif�^ls�jf[]_�`il�/�b�ch�nb_�^[le+�Pb_l_[`n_l)�0�gH�i`�nb_�gcrnol_�q[m�nl[hm`_ll_^�

ni� [� 1� gH� ]op_nn_� [h^� [\mil\[h]_� q[m� g_[mol_^� [n� 432� hg� qcnb� [� QR*pcmc\f_� Obcg[t^o�

mj_]nlijbinig_n_l� %QR*.3-.�L?)� I[h^_f� O]c_hnc`c]� ?i+� Hn^+)� Gsini)� F[j[h&+� Mo[hnc`c][ncih� i`�

a[ffc]� []c^� _kocp[f_hnm� %0� l_jfc][n_m&� ch� nb_� _rnl[]n�q[m�\[m_^�ih� nb_� a[ffc]� []c^� mn[h^[l^� ]olp_�

a_h_l[n_^�qcnb�-+-/)� -+-1)� -+-3)� -+-5)�[h^�-+.-� a�j_l� .--�gH�i`�a[ffc]�[]c^�%=jj_h^cr�=&+� Och]_�

f_[`�_rnl[]nm�b[^�[�mo\mn[hnc[ffs�bcab_l�]ih]_hnl[ncih�i`�nin[f�jb_hifc]m)�f_[`�_rnl[]n�m[gjf_m�q_l_�

^cfon_^�.7.�\_`il_�nb_s�q_l_�gcr_^�qcnb�inb_l�l_[a_hnm+

5WPFQJMFNS� )/� =OSBL� BNSIODXBNJNR� JN� *� CLTFCFQQX�PQOETDSR� TRJNH� *� FWSQBDSJON� ROLTSJONR%� Pin[f�

[hnbi]s[hchm� q_l_� _mncg[n_^� omcha� nb_� QR*pcmc\f_� Obcg[t^o� mj_]nlijbinig_n_l� %QR*.3-.�L?)�

I[h^_f�O]c_hnc`c]�?i+�Hn^+)�Gsini)�F[j[h&�\s�nb_�jD*^c``_l_hnc[f�g_nbi^�%Slifmn[^)� .6608�G[fn�_n�

[b)� .666&+�=�.--� jH�[fckoin�i`�\fo_\_lls�m[gjf_� %`locn)� f_[`�il�jiq^_l�_rnl[]n8� /�l_jfc][n_m&�q[m�

[^^_^�ni�[�1�gH�]op_nn_�[h^�gcr_^�qcnb�06--�jH�i`�_cnb_l�nb_�jD� .+-�il�jD�1+2�qilecha�mifoncih+�

?op_nn_m�q_l_�]ip_l_^�qcnb�j[l[`cfg�[h^�gcr_^�\s�chp_lmcih+�Pb_�gcrnol_�q[m�ch]o\[n_^�`il�/�b
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ch� nb_� ^[le� [n� liig� n_gj_l[nol_+� =\mil\[h]_� i`�\inb�\o``_lm� [n� 2/-� hg� [h^� 4--� hg�q[m�l_[^�

`lig�nb_�mj_]nlijbinig_n_l+

=\mil\[h]_�q[m�][f]of[n_^�[m�%Slifmn[^)� .660&7

=:�#:0-+ba(:2++bfU$� jD� f+M*�%=mtKhg*=siKhg&�jD�/)0

?ih]_hnl[ncih�i`�[hnbi]s[hchm�%ga,H&� ch�mifoncih�q[m�][f]of[n_^�[m�g[fpc^ch�0*afo]imc^_�

_kocp[f_hnm�omcha�nb_�`iffiqcha�`ilgof[�%Slifmn[^)� .660&7

=r�IS�T�@B�T� .---�,�%_'f&

Sb_l_� =:[\mil\[h]_)� IS*� gif_]of[l�q_cabn� i`�g[fpc^ch� 0*afo]imc^_� %160+2&)� @B� :�

^cfoncih� `[]nil� [h^� _:� gif_]of[l� ]i_``c]c_hn� `il� g[fpc^ch� 0*afo]imc^_� %/5---&+� Pb_h)� nb_�

]ih]_hnl[ncih�i`�[hnbi]s[hchm�%ga,H&�ch�nb_�_rnl[]ncih�mifoncih�q[m�\[]e*nl[hm`ilg_^�[m�ga,a�

i`�m[gjf_�q_cabn+

3H7H?GH?9G

Pb_� l_f[ncihmbcj� \_nq__h� nb_� ]ih]_hnl[ncih� i`�a[ffc]� []c^� _kocp[f_hn� [h^� [\mil\[h]_� q[m�

[h[fst_^� omcha� [� fch_[l� l_al_mmcih� gi^_f� %Ichcn[\� R_lmcih� .0&+� Bil� nin[f� jb_hifc]m� [h^� nin[f�

[hnbi]s[hchm)� /*q[s� =JKR=� %a_h_l[f� fch_[l� gcr_^� gi^_f8� Ichcn[\� R_lmcih� .0&� q[m� om_^� ni�

^_n_lgch_� nb_� _``_]nm� i`�_rnl[]ncih� mifoncihm)� \fo_\_lls� jli^o]nm)� [h^� nb_cl� chn_l[]ncih+� N_mofnm�

q_l_� jl_m_hn_^� [m� g_[hm� (� mn[h^[l^� _llil� i`�nb_� g_[hm� %O+A+I+&+� E`�nb_� _``_]nm� i`�_rnl[]ncih�

mifoncihm)� \fo_\_lls� jli^o]nm� il� nb_cl� chn_l[]ncih� q_l_� mn[ncmnc][ffs� mcahc`c][hn)� >ih`_llihc�

]igj[lcmihm�q_l_�oncfct_^�ni�fi][n_�^c``_l_h]_m+�On[ncmnc][f�mcahc`c][h]_�q[m�m_n�[n�[:-+-2+
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5WPFQJMFNS�(/�5RSJMBSJON�O G�SOSBL�PIFNOLJDR�JN�*�CLTFCFQQX�PQOETDSR�TRJNH�*�FWSQBDSJON�ROLTSJONR%

Pb_�fch_[l�l_al_mmcih�\_nq__h�nb_�C=A�]ih]_hnl[ncih�[h^�nb_�[\mil\[h]_�ohcnm�cm�jl_m_hn_^�

ch� =jj_h^cr� =+� Pb_� [\mil\[h]_� ohcnm� \[^� [� mnlihafs� jimcncp_� [mmi]c[ncih� qcnb� nb_� C=A�

]ih]_hnl[ncih� %NY:66+6� ")� L9-+--.&+� Pb_l_� q_l_� _``_]nm� i`� _rnl[]ncih� mifoncihm)� \fo_\_lls�

jli^o]nm)� [h^� nb_cl� chn_l[]ncih� ih� nb_� ]ih]_hnl[ncih� i`�nin[f� jb_hifc]m� %L9-+--.� `il� _[]b&+� Pb_�

]ih]_hnl[ncih�i`�nin[f�jb_hifc]m� ch�\fo_\_lls� `locn)�\fo_\_lls� f_[p_m� [h^�\fo_\_lls�jiq^_l�omcha�

nb_�0� _rnl[]ncih�mifoncihm� cm�jl_m_hn_^� ch�P[\f_�/*.+�C_h_l[ffs)� ]ih]_hnl[ncihm�q_l_�bcab_l�qb_h�

omcha� []c^c`c_^� _nb[hif� il� []c^c`c_^�g_nb[hif� [m� _rnl[]ncih� mifoncihm� nb[h�omcha� []c^c`c_^�q[n_l�

%L9-+-2&+� Eh�\fo_\_lls�`locn�m[gjf_m)� nb_�p[fo_�i`�nin[f�jb_hifc]m�q[m�bcab_l�ch�[]c^c`c_^�_nb[hif�

nb[h�ch�[]c^c`c_^�g_nb[hif�%L9-+-2&+�Diq_p_l)�ch�f_[`�m[gjf_m�[h^�jiq^_l�m[gjf_m)�nb_�p[fo_m�i`�

nin[f� jb_hifc]m�q_l_�bcab_l� ch�[]c^c`c_^�g_nb[hif� %L9-+-2&+� ?ihmc^_lcha� nb_� _``_]n�i`�\fo_\_lls�

jli^o]nm)� nb_� p[fo_m� i`�nin[f� jb_hifc]m�q_l_� bcab_l� ch� \fo_\_lls� f_[`�m[gjf_m� %L9-+-2&� nb[h� ch�

\fo_\_lls� jiq^_l� m[gjf_m� [h^� \fo_\_lls� `locn� m[gjf_m� %L9-+-2&)� l_a[l^f_mm� i`�nb_� _rnl[]ncih�

mifoncihm+

5WPFQJMFNS�)/� =OSBL�BNSIODXBNJNR�JN�*�CLTFCFQQX�PQOETDSR�TRJNH�*�FWSQBDSJON�ROLTSJONR%

Pb_l_�q_l_�_``_]nm�i`�_rnl[]ncih�mifoncihm)�\fo_\_lls�jli^o]nm�[h^�nb_cl�chn_l[]ncih�%L9-+--.�

`il� _[]b&+� Pb_� ]ih]_hnl[ncih� i`� nin[f� [hnbi]s[hchm� ch� \fo_\_lls� `locn)� \fo_\_lls� f_[p_m)� [h^�

\fo_\_lls�jiq^_l�omcha�nb_�0� _rnl[]ncih�mifoncihm� cm�jl_m_hn_^� ch�P[\f_� /*/+� Pb_�]ih]_hnl[ncihm
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q_l_� bcab_l� qb_h� omcha� []c^c`c_^� _nb[hif� il� []c^c`c_^� g_nb[hif� nb[h� omcha� []c^c`c_^� q[n_l�

%L9-+-2&+� ?ihmc^_lcha�nb_� _``_]n�i`�\fo_\_lls�jli^o]nm)� ]ih]_hnl[ncihm�q_l_�bcab_l� ch�\fo_\_lls�

jiq^_l� m[gjf_m� %L9-+-2&� nb[h� ch� \fo_\_lls� `locn� m[gjf_m� [h^� f_[`� m[gjf_m)� l_a[l^f_mm� i`�

_rnl[]ncih�mifoncihm+

P[\f_�/*.+�Pin[f�jb_hifc]m�i`�\fo_\_lls�`locn)�jiq^_l�[h^�f_[p_m�ch�0� _rnl[]ncih�mifoncihm�%ga�i`�
a[ffc]�[]c^�_kocp[f_hn,a�i`�jli^o]n�q_cabn'áY&
IfcXiWh :W]X]Z]YX�kUhYfT :W]X]Z]YX�Yh\UbcZ :W]X]Z]YX�aYh\UbcZ

?fi]h ,)43&+),+�"q" .)40,+)+4zz"w" .)3.,+)+.z�w"
IckXYf ,/)+0u+)+1�r -/)/.,+)-1zzT -1)/3,+).-�r

EYUjYg 0-)0+u+)/,�z8 1+)1+,+),.zzT 11)3.,+)23�T

OU`iYg�UfY�dfYgYbhYX�aYUb�&�L)>)F)
M\YfY�kYfY�YZZYWhg�cZ�dfcXiWhg'�YlhfUWh]cb�gc`ih]cb'�UbX�h\Y]f�]bhYfUWh]cb�#97+)++,$�Zcf�YUW\)�
P]h\]b�U�fck'�aYUbg�k]h\cih�U�Wcaacb�gidYfgWf]dh�kYfY�X]ZZYfYbh�#I7+)+0$)
P]h\]b�U�Wc`iab'�aYUbg�k]h\cih�U�Wcaacb�gidYfgWf]dh�kYfY�X]ZZYfYbh�#I7+)+0$)�

z;`iYVYffm�Zfi]h�UbX�`YUjYg�kYfY�YjU`iUhYX�Vm�kYh�kY][\h)
T;`iYVYffm�dckXYf�kUg�YjU`iUhYX�Vm�Xfm�kY][\h)
T:W]X]Z]YX�kUhYf6�44� �XY]cb]nYX�X]gh]``YX�kUhYf'� ,� �UWYh]W�UW]X)
"z:W]X]Z]YX�aYh\Ubc`5�3+� �aYh\Ubc`'� ,4� �XY]cb]nYX�X]gh]``YX�kUhYf'� ,� �UWYh]W�UW]X)�
T:W]X]Z]YX�Yh\Ubc`5� 3+� �Yh\Ubc`'� ,4� �XY]cb]nYX�X]gh]``YX�kUhYf'� ,� �UWYh]W�UW]X)

/+1� @cm]ommcih

*<<;9H�D <�;LHF79H?DC�GDAIH?DCG

Eh�nb_�jl_m_hn� mno^s)� 0� _rnl[]ncih�mifoncihm�q_l_� om_^�ni� _rnl[]n�\ci[]ncp_� ]igjioh^m� `lig�

\fo_\_lls�jli^o]nm+�?ih]_hnl[ncihm�i`�nin[f�jb_hifc_m�q_l_�bcab_l�ch�[]c^c`c_^�g_nb[hif�`iffiq_^�

\s� []c^c`c_^� _nb[hif)� qb_l_[m� ]ih]_hnl[ncihm� ch� []c^c`c_^�q[n_l�q_l_� mcahc`c][hnfs� fiq_l8� nb_m_
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l_f[ncihmbcjm� j_lmcmn_^)� l_a[l^f_mm� i`� \fo_\_lls� jli^o]n� n_mn_^+� Bil� nin[f� [hnbi]s[hchm)� nb_�

l_f[ncihmbcjm� [fmi�j_lmcmn_^)� l_a[l^f_mm�i`�\fo_\_lls�jli^o]nm+� Pb_l_`il_)� []c^c`c_^�g_nb[hif� [h^�

[]c^c`c_^� _nb[hif� q_l_� gil_� _``c][]ciom� nb[h� []c^c`c_^� q[n_l� `il� _rnl[]ncih� i`� [hncirc^[hn�

]igjioh^m+

P[\f_�/*/+�Pin[f�[hnbi]s[hchm�i`�\fo_\_lls�`locn)�jiq^_l�[h^�f_[p_m�ch�0� _rnl[]ncih�mifoncihm�%ga�
i`�g[fpc^ch�0*afo]imc^_�_kocp[f_hn,a�i`�jli^o]n�q_cabn'áY&+
IfcXiWh :W]X]Z]YX�kUhYfT :W]X]Z]YX�Yh\UbcZ :W]X]Z]YX�aYh\UbcZ

EYUjYg + ), + u + )+ ZT +)1-,+)+."zT -+16�&�- )-."�"
?fi]hg +)0/�&�+)+.Tr - ).0,+ )+- zzzT -)/0,+),."zr
IckXYf - )24,+ )+/w%"" ,1)-,�u+)+3"�"" ,1)41,+),+"T

OU`iYg�UfY�aYUb�u �L)>)F)

M\YfY�kYfY�YZZYWhg�cZ�dfcXiWhg'�YlhfUWh]cb�gc`ih]cb'�UbX�h\Y]f�]bhYfUWh]cb�#I7+)++,$�Zcf�YUW\)�
P]h\]b�U�fck'�aYUbg�k]h\cih�U�Wcaacb�gidYfgWf]dh�kYfY�X]ZZYfYbh�#I7+)+0$)
P]h\]b�U�Wc`iab'�aYUbg�k]h\cih�U�Wcaacb�gidYfgWf]dh�kYfY�X]ZZYfYbh�#I7+)+0$)�

";`iYVYffm�Zfi]h�UbX�`YUjYg�kYfY�YjU`iUhYX�Vm�kYh�kY][\h)
T;`iYVYffm�dckXYf�kUg�YjU`iUhYX�Vm�Xfm�kY][\h)
T:W]X]Z]YX�kUhYf5� 44� �XY]cb]nYX�X]gh]``YX�kUhYf'� ,� �UWYh]W�UW]X)
"z:W]X]Z]YX�Yh\Ubc`5� 3+� �Yh\Ubc`'� ,4� �XY]cb]nYX�X]gh]``YX�kUhYf'� ,� �UWYh]W�UW]X)
T:W]X]Z]YX�aYh\Ubc`5�3+� �aYh\Ubc`'� ,4� �XY]cb]nYX�X]gh]``YX�kUhYf'� ,� �UWYh]W�UW]X)

?oll_hnfs)�g[hs�mifoncihm�[l_�om_^�ni�_rnl[]n�[hncirc^[hn�]igjioh^m�`il�\fo_\_llc_m)�_+a+� 1�

"� []_nc]� []c^� ch� []_nihcnlcf_� %O_ff[jj[h� _n� [f+)� /--/&)� 5-�"� [ko_iom�g_nb[hif� %R_fciafo� _n� [f+)

.665&)� 4-� "� [ko_iom� []_nih_� %Ogcnb� _n� [f+)� /---&)� [h^�g_nb[hif� gcr_^�qcnb� `ilgc]� []c^� [h^�

q[n_l�%4-7/7/58�C[i�[h^�I[tt[)� .662&+�Anb[hif�cm�[hinb_l�_``c]c_hn�ila[hc]� _rnl[]ncih�mifp_hn8� cn�

^cmmifp_^� nin[f� jb_hifc]m�qbc]b� [l_� [fmi� ila[hc]+� Pb_� ]b_gc][f�gif_]of[l� `ilgof[_� i`�_nb[hif)�

g_nb[hif� [h^�q[n_l� [l_� ?D.?D-KD)� ?D.KD� [h^�DKD)� l_mj_]ncp_fs+� =fnbioab� [ff� 0� b[p_� [h
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c^_hnc][f�bs^lirsf�alioj)� nbcm�bs^lirsf�alioj�cm�fche_^�qcnb�^c``_l_hn�]b[chm+�Scnb�fiha_l�][l\ih�

]b[ch�mifp_hnm)� nb_� _rnl[]ncih�][j[]cns�`il�ila[hc]�gif_]of_m�qcff�\_� mnliha_l+� Pbcm�g[s�[]]iohn�

`il� nb_� ^c``_l_hn� _rnl[]ncih� jlij_lnc_m� i`� nb_m_� nbl__� _rnl[]ncih� mifoncihm� qcnb� l_a[l^� ni� nin[f�

jb_hifc]m�[h^�nin[f�[hnbi]s[hchm�`lig�\fo_\_lls�jli^o]nm+

G[fn�_n� [f+� %/--.&� _mncg[n_^� nb_� nin[f� jb_hifc]m� ch� fiq\omb�\fo_\_llc_m� omcha� 0� _rnl[]ncih�

mifoncihm7� .&� 63�"� []_nihcnlcf_�qcnb�1�"� []_nc]� []c^8� /&� 3 3 � "�g_nb[hif)� ./�"�q[n_l�[h^�-+.� "�

`ilgc]� []c^8� [h^� 0&� 1-� "�g_nb[hif)� /-�"�q[n_l)� 1-�"� []_nih_�qcnb� -+.� "� `ilgc]� []c^+� Pb_s�

l_jiln_^� nb[n� nb_� nin[f� jb_hifc]m� q_l_� /+64)� 0+41)� [h^� 0+/1� ga� C=A,a� i`� `l_mb� `locn� q_cabn)�

l_mj_]ncp_fs+�Kol�l_mofnm�[al__^�qcnb�nbim_�i`�G[fn�_n�[f+)� [fnbioab�nb_�p[fo_�i`�nin[f�jb_hifc]m�ch�

iol�[]c^c`c_^�g_nb[hif� %0+50� ga�C=A,a�i`�`l_mb� `locn�q_cabn&� m__g_^�bcab_l�nb[h� nb_clm+�I[hs�

`[]nilm)� ch]fo^cha� aliqcha� m_[mih)� p[lc_ns)� ]fcg[nc]� ]ih^cncihm)� a_ial[jbc]� fi][ncihm)� micf� nsj_)�

jf[hn�^cm_[m_�[h^�g[nolcns�][h�ch`fo_h]_�nb_�]ih]_hnl[ncih�i`�jb_hifc]�]igjioh^m� %O_ff[jj[h�_n�

[f+)�- + + - &+�Eh�[^^cncih)�gi^c`c_^�g_nbi^m�[h^�_rnl[]ncih�jli]_mmcha�g[s�[fmi�ch`fo_h]_�nb_�p[fo_m�

i`�nin[f�jb_hifc]m+�Eh�nb_�jl_pciom�mno^s�%G[fn�_n�[f+)�/--.&)�nb_�nin[f�jb_hifc]�]ih]_hnl[ncih�ch�nb_�

- � []c^c`c_^� g_nb[hif� _rnl[]ncih� mifoncihm� q_l_� \inb� ih_*`if^� al_[n_l� nb[h� ch� []_nihcnlcf_�

_rnl[]ncih� mifoncihm8� j_lb[jm� nb_� _rnl[]ncih� ][j[]cns� i`� []c^c`c_^� g_nb[hif� q[m� al_[n_l� nb[h�

[]c^c`c_^�[]_nihcnlcf_+

Rcmc\f_� ]ifil� ^c``_l_h]_m� g[s� \_� [� ^cl_]n� mcah� i`�_rnl[]ncih� ][j[]cns� i`� nb_� 0� _rnl[]ncih�

mifoncihm+� Bil� _r[gjf_)� f_[`�_rnl[]n� ch� []c^c`c_^� q[n_l� q[m� fcabn� l_^)� qb_l_[m� f_[`� _rnl[]n� ch�

[]c^c`c_^� _nb[hif� [h^� []c^c`c_^�g_nb[hif�q[m�\lcabn�al__h�%]bfilijbsff&+� Bolnb_lgil_)� nb_� ]ifil�

i`�f_[`�_rnl[]n�ch�[]c^c`c_^�_nb[hif�q[m�[fq[sm�^[le_l�nb[h�nb_�f_[`�_rnl[]n�ch�[]c^c`c_^�g_nb[hif+

/0
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Pb_� ]ifil� i`�\fo_\_lls� `locn�_rnl[]n�[h^�jiq^_l�_rnl[]n� ch�nb_� 0� _rnl[]ncih� mifoncihm�q[m� l_^�il�

joljf_+� Diq_p_l)� nb_� ]ifil� ch� _nb[hif� q[m� ^[le_l� nb[h� nb_� ]ifil� ch�g_nb[hif� [h^� nb_� ]ifil� ch�

g_nb[hif�q[m� ^[le_l� nb[h� nb_� ]ifil� ch�q[n_l+� Pb_l_`il_)� nb_� 0� _rnl[]ncih� mifoncihm�gcabn�b[p_�

^c``_l_hn� [\cfcnc_m� ni� _rnl[]n� \ci[]ncp_� ]igjioh^m� `lig� \fo_\_lls� jli^o]nm+� Bolnb_l� mno^c_m�

ch]fo^cha� nb_� om_� i`�DLH?)� mbiof^� \_� ^ih_� ni� ]f[lc`s� qb_nb_l� nb_� ^c``_l_hn� p[fo_m� i`� nin[f�

jb_hifc]m�[h^�nin[f�[hnbi]s[hchm�[l_�l_f[n_^�ni�nb_�^c``_l_hn�pcmc\f_�]ifil+
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>fo_\_lls�f_[p_m�[l_�i`�]ihmc^_l[\f_�chn_l_mn�^o_�ni�nb_cl�bcab�f_p_f�i`�\ci[]ncp_�]igjioh^m+�

Abf_h`_f^n�[h^�Llcil�%/--.&�l_jiln_^�]ih]_hnl[ncihm�i`�nin[f�jb_hifc]m�ch�bcab\omb�\fo_\_lls�f_[`�

ncmmo_m8� biq_p_l)� hi� jl_pciom� mno^s� b[m� _mncg[n_^� nb_� ]ih]_hnl[ncihm� i `� nin[f� jb_hifc]m� [h^�

[hnbi]s[hchm�ch�fiq\omb�\fo_\_lls�f_[p_m+� Eh�Abf_h`_f^n�[h^�Llcilám� mno^s)�nb_�[p_l[a_�p[fo_�`il�

nin[f�jb_hifc]m�ch�f_[p_m�q[m�11+5�ga�C=A,a�i`�f_[`�q_n�q_cabn)� [h^�nb_�[p_l[a_�p[fo_�`il�nin[f�

jb_hifc]m�ch�`locnm�q[m�-+62�ga�C=A,a�i`�̀ locn�q_n�q_cabn8� nb_l_`il_)�nb_�]ih]_hnl[ncihm�i`�nin[f�

jb_hifc]m�ch�\fo_\_lls�f_[p_m�q_l_�14*`if^�al_[n_l�nb[h�nb[n�ch�\fo_\_lls�`locnm+� Eh�iol�mno^s)�\inb�

nin[f�jb_hifc]m� ch�fiq\omb�\fo_\_lls� f_[p_m� [h^� `locnm� m__g_^�bcab_l�nb[h�Abf_h`_f^nám)� [h^� nb_�

]ih]_hnl[ncih� i`�nin[f� jb_hifc]m� ch� \fo_\_lls� f_[p_m� q[m� - + *`if^� %[p_l[a_&� al_[n_l� nb[h� nb[n� ch�

\fo_\_lls�`locnm+�Kol�f_[`,`locn�l[nci�m__g_^�fiq_l�nb[h�Abf_h`_f^nám+

=fnbioab�nb_s�mb[l_�nb_�h[g_�Ñ\fo_\_llsÖ)�bcab\omb�[h^�fiq\omb�\fo_\_llc_m�[l_� ^cmnch]nfs�

^c``_l_hn�ch�nb_cl�]ih]_hnl[ncih�i`�jb_hifc]�]igjioh^m� %G[fn�_n�[f+)�/--.&+�Pb_l_`il_)�^c``_l_h]_m�

\_nq__h� nb_� jl_m_hn� mno^s� [h^� nb_� jl_pciom� mno^s� gcabn� \_� [nnlc\on_^� ni� mj_]c_m+� =fmi)� mig_
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ch`fo_h]_� gcabn� ^_lcp_� `lig� _hpclihg_hn[f� _``__nm)� mo]b� [m� micfm)� aliqcha� m_[mih� [h^� jf[hn�

g[nolcns�%Diq[l^�_n�[f+)�/--0&+� Eh�\inb�nb_�jl_m_hn�mno^s�[h^�ch�nb_�qile�i`�Abf_h`_f^n�[h^�Llcil�

%- + + , &)� nb_�]ih]_hnl[ncih�i`�nin[f�jb_hifc]m� ch�\fo_\_lls�f_[p_m�q[m� m_p_l[f�`if^�bcab_l�nb[h�nb[n�

ch�\fo_\_lls�`locnm)�l_a[l^f_mm�i`�nb_cl�mj__c_m+� E^_[ffs)�nin[f�jb_hifc]m�ch�fiq\omb�%[h^�bcab\omb&�

\fo_\_lls� f_[`� _rnl[]n� [h^� ch� fiq\omb� %[h^� bcab\omb&� \fo_\_lls� `locn� _rnl[]n� mbiof^� \_�

^_n_lgch_^�mcgofn[h_iomfs�oh^_l�c^_hnc][f�]ih^cncihm+

Eh� nb_� jl_m_hn� mno^s)� nb_� ]ih]_hnl[ncih� i`� nin[f� jb_hifc]m� ch� \fo_\_lls� jiq^_l� q[m�

[jjlircg[n_fs� 4*`if^� al_[n_l� nb[h� nb[n� ch� `locnm+� Och]_� nb_� nin[f� jb_hifc_m� ch� \fo_\_lls� jiq^_l�

q_l_� \[]e*nl[hm`ilg_^� ni� ^ls� q_cabn)� \on� nb_� nin[f� jb_hifc_m� ch� \fo_\_lls� `locnm� q_l_�

\[]e*nl[hm`ilg_^�ni�q_n�q_cabn)� cn�cm�mig_qb[n�[l\cnl[ls�ni�^cl__nfs�]igj[l_�nb_cl�nin[f�jb_hifc]�

f_p_fm+� Diq_p_l)� ch� nb_� jl_m_hn� mno^s)� nb_� ip_l[ff� ai[f� q[m� ni� om_� nb_� _rnl[]nm� `lig� \fo_\_lls�

jli^o]nm� %`locn)� jiq^_l� [h^� f_[p_m&� [h^� ^_n_lgch_� qb_nb_l� nb_s� _hb[h]_^� nb_� jl_m_lp[ncih� i`�

\i[l�mj_lg[niti[8�nb_�]ih]_hnl[ncihm�i`�\ci[_ncp_�]igjioh^m�ch�nb_�0�\fo_\_lls�_rnl[]nm�q_l_�i`�

al_[n_mn� chn_l_mn+� Pb_l_`il_)� q_� ^c^�hin�\[_e*nl[hm`ilg�jiq^_l�ni�q_n�q_cabn+� Kh� nb_� ]ihnl[ls)�

q_�g_[mol_^�nb_�jiq^_l�\s�^ls�q_cabn+

G[s�[h^�Difo\�%/--/&� l_jiln_^�nb[n� .--�a�i`�̂ lc_^�\fo_\_lls�jiq^_l�q[m� nb_�_kocp[f_hn�i`�

[jjlircg[n_fs� 2--�* �32-� a� i`�qbif_�\fo_\_llc_m8� nb_l_`il_)� \fo_\_lls� `locnm� fimn�[jjlircg[n_fs�

5-�ni�52�"�%q_cabn&�i`�[ko_iom�]igjih_hnm�^olcha�`l__t_*^lscha+�Pb_�\ci[]ncp_�]ihn_hn�ch� .� a�i`�

\fo_\_lls�jiq^_l�mbiof^� _ko[f� nb[n� `lig� 2� ni� 3+2� a�i`�\fo_\_lls� `locnm+� Pbcm� \[]ealioh^� ]iof^�

jlipc^_� mig_� ch`ilg[ncih� ih� jiq^_l,`locn� l[nci+� Eh� `onol_� mno^c_m)� jiq^_l� q_cabn� mbiof^� \_�

l_]il^_^� [h^� _igj[l_^� ni� `l_mb� `cocn� q_cabn+� =fmi)� cn� mbiof^� \_� gil_� []_ol[n_� ni� `l__t_*^ls
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\fo_\_lls�f_[p_m�[m�q_ff�[h^�[ff�1�\fo_\_lls�jli^o]nm�%`l_mb�`locnm)�`l__t_*^lc_^�`locnm)�`l_mb�f_[p_m�

[h^�`l__t_*^lc_^�f_[p_m&�][h�\_�_mncg[n_^�oh^_l�nb_�m[g_�]ih^cncihm+

Pb_� [hnbi]s[hchm� [l_� [� f[la_� ]f[mm� i`�[hncirc^[hn� ]igjing^m+� Pi� _mncg[n_� [hnbi]s[hch�

]ih]_hnl[ncihm� ch� fiq\omb� [h^� bcab\omb� \fo_\_llc_m)� ]s[hc^ch*0*afo]imc^_� %Llcil� _n� [f+)� .6658�

G[fn� _n� [f+)� /--.8� O_ff[jj[h� _n� [f+)� /--/&� [h^�g[fpc^ch� 0*afo]imc^_� %G[fn� _n� [f+)� .666&� [l_� nb_� /�

_kocp[f_hnm�nb[n�[l_�]iggihfs�om_^+� Eh�nb_�jl_m_hn�mno^s)�g[fpc^ch�0*afo]imc^_�q[m�om_^�[m�nb_�

_kocp[f_hn�ni�_mncg[n_�nin[f�[hnbi]s[hchm�ch�fiq\omb�\fo_\_llc_m)�jiq^_l)�[h^�f_[p_m+

Eh� nb_� jl_m_hn� mno^s)� jiq^_l�b[^� nb_� bcab_mn� ]ih]_hnl[ncih� i`�[hnbi]s[hchm)� `iffiq_^� \s�

`locn�[h^�nb_h�f_[p_m+�=hnbi]s[hchm)�[�]ifil�jcag_hn)�[l_�l_jiln_^�ihfs�ch�fiq\omb�\fo_\_lls�j__f�

%G[fn�[h^�@o`iol)� .664&+�>inb�\fo_\_lls�`locnm�[h^�\fo_\_lls�jiq^_l�]ihn[ch�j__f� ]ihn_hn)� [h^�[�

^[le� \fo_� ]ifil)� qbc]b� q[m� f_mm� jlihioh]_^� ch� f_[p_m+� Pb_l_`il_)� nb_� ]ih]_hnl[ncihm� i`�nin[f�

[hnbi]s[hchm�ch�`locnm�[h^�jiq^_l�mbiof^�\_�bcab_l�nb[h�nb[n�ch�f_[p_m+�Pb_�[p_l[a_�l[nci�i`�nin[f�

[hnbi]s[hchm� ch�jiq^_l� [h^�`locnm�q[m� [jjlircg[n_fs� 3+0)� nb_� [p_l[a_� l[nci� i`�[hnbi]s[hchm� ch�

`locnm�[h^�f_[p_m�q[m�[jjlircg[n_fs�1+4)�[h^�nb_�l[nci�i`�[hnbi]s[hchm�ch�jiq^_l�[h^�f_[p_m�q[m�

[jjlircg[n_fs� /6+2+� Pb_m_� l_mofnm� m__g� ni� l_p_[f� nb_� ^cmnlc\oncihm� i`� [hnbi]s[hchm� ch� `locnm�

jiq^_l�[h^�f_[p_m�ch�h[nol_+�Bil�\fo_\_lls�jiq^_l)� mch]_�nb_�[ko_iom�]ihn_hn�q[m�l_gip_^�`lig�

\_lls� `locnm)� nb_� m[g_� q_cabn� i`� jiq^_l� mbiof^� ]ihn[ch� bcab_l� [hnbi]s[hchm� nb[h� `locn+�

Bolnb_lgil_)�\fo_\_lls�j__f�b[^�[�bcab_l�]ih]_hnl[ncih�i`�[hnbi]s[hchm�nb[h�f_[p_m+

)?G7:J7CH7=;G�D <�H>;�+DA?C"(?D97AH;I�7GG7M�7C:�H>;�E, �:?<<;F;CH?7A�B;H>D:

=n�jl_m_hn)�gimn�f[\il[nilc_m�om_�nb_�Bifch*?ci][fn_o�l_[a_hn�ni�_mncg[n_�nin[f�jb_hifc]m� ch
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`locn� [h^� p_a_n[\f_m� %Ofche[l^� [h^� Ochaf_nihih)� .644&+� =fnbioab� nb_� Bifch*?ci][fn_o� [mm[s� cm�

m_hmcncp_� [h^� _[ms� ni� ]ihnlif)� nbcm� g_nbi^� b[m� mig_� ^l[q\[]em+� Pbcm� g_nbi^� om_m� ]_ln[ch�

jb_hifc]� []c^m� fce_� a[ffc]� []c^� il� `_lofc]� []c^� [m� mn[h^[l^m� ni� ko[hnc`s� jb_hifc]� mo\mn[h]_m� ch�

_rnl[]nm+� Pb_� nin[f� jb_hifc]� ]ihn_hn� cm� _rjl_mm_^� ch� a[ffc]� []c^� _kocp[f_hn� il� ch� `_lofc]� []c^�

_kocp[f_hn+�Diq_p_l)� [�mchaf_�jb_hifc]�[]c^�][lgin�l_jl_m_hn�nb_�_hncl_�]ih]_hnl[ncih�i`�jb_hifc]�

]igjioh^m+� Pi� b[mn_h� nb_� irc^[ncih�l_[]ncih)� jb_hifc]m�gomn�\_� ch� [h� [fe[fch_� mn[n_+� Diq_p_l)�

nb_� l_[a_hn� cm� hin� mn[\f_� ch� [fe[fc� [h^� nb_� \fo_� ]ifil� cm� hin� p_ls� mn[\f_� _cnb_l)� _mj_]c[ffs� c`�nb_�

l_[]ncih�n_gj_l[nol_� cm� ch]l_[m_^� %Ofchae[l^�[h^�Ochaf_nihih)� .644&+� Eh�[^^cncih)� ]lo^_�_rnl[]nm�

]ihn[ch�mig_�mo\mn[h]_m� mo]b�[m� mofjbol�^circ^_)�[m]il\c]�[]c^�[h^�`_lliom� cih)�qbc]b�][h�l_[]n�

qcnb�nb_�gifs\^inohamnijbimjbilc]�b_n_lijifs[hcih�l_[a_hn�[h^�]ihnlc\on_�ni�nb_�[jj[l_hn�nin[f�

jb_hifc]�]igjioh^m�%Ofchae[l^�[h^�Ochaf_nih)� .644&+

=hnbi]s[hch�jcag_hnm�[l_�l_mjihmc\f_�`il�nb_�l_^)�joljf_�il�\fo_�]ifilm�i`�g[hs�`locnm�[h^�

p_a_n[\f_m+�=n�jl_m_hn)�g[fpc^ch*0*afo]imc^_� [h^� ]s[hc^cha*0*afo]imc^_� [l_�/� mn[h^[l^m� nb[n�[l_�

om_^�[m� _kocp[f_hnm� ni� _mncg[n_�nin[f� [hnbi]s[hchm+� Pb_�jD�^c``_l_hnc[f� [mm[s� cm�om_^�ni� _mncg[n_�

nb_� gihig_lc]� [hnbi]s[hch� jcag_hnm+� Och]_� hi� n_]bhifias� ][h� ]igjf_n_fs� m_j[l[n_� [ff� nb_�

gihig_lc]� [hnbi]s[hchm� `lig� `locn� _rnl[]n� il� p_a_n[\f_� _rnl[]n)� nbcm� [mm[s� ][hhin� ^_n_]n� nb_�

_hncl_�]ihn_hn�i`�nin[f�[hnbi]s[hchm�ch�_rnl[]nm+�>_][om_�i`�nb_m_�^l[q\[]em�i`�nb_�jD�^c``_l_hnc[f�

g_nbi^)�\fo_\_lls�_rnl[]nm�%`locn)�jiq^_l�[h^�f_[p_&�h__^�ni�\_�jolc`c_^�`il�`olnb_l�n_mncha+

5G;�D<�DH>;F�7GG7MG�HD�;GH?B7H;�8?D79H?J?HM

En� cm� hin�_hioab�ni� _mncg[n_� [hncirc^[hn�][j[]cns�i`�fiq\omb�\fo_\_llc_m� ihfs� ]ihmc^_lcha
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nb_�p[fo_m� i`�nin[f� jb_hifc]m� [h^� nin[f� [hnbi]s[hchm+� Pb_l_� [l_�g[hs� [mm[sm� nb[n�[l_� `l_ko_hnfs�

om_^�ni�[mm_mm�[hncirc^[hn�][j[]cns+

Pb_� KN=?� cm� [hinb_l� g_nbi^� ni� _mncg[n_� [hncirc^[hn� ][j[]cns� ch� `locn� [h^� p_a_n[\f_�

m[gjf_m+� N*jbs]i_lsnblch� %N*LA&� cm� [� jlin_ch� cmif[n_^� `lig�:OQPIXQJEJTM� DQTFNSTM#� qbc]b� cm�

]bim_h�[m�[�`foil_m]_hn�jli\_8� `l__�l[^c][fm�qcff�^[g[a_�nb_�`foil_m]_hn�jli\_�[h^�nbom�ch`fo_h]_�

nb_� chn_hmcns� i`�`foil_m]_h]_� %>lohmqc]e� H[\il[nilc_m)� /--0&+� Pb_� ]b[ha_� i`�nb_� `foil_m]_h]_�

chn_hmcns� cm� [mmi]c[n_^� qcnb� nb_� ^_al__� i`� `l__� l[^c][f� ^[g[a_+� =hncirc^[hnm)� m][p_ha_� `l__�

l[^c][fm)� ch`fo_h]cha� nb_� `foil_m]_hn� chn_hmcns+� Pb_� `foil_m]_h]_� chn_hmcns� i`�nb_� gcrnol_� %`l__�

l[^c][f� [h^� `foil_m]_hn� jli\_&� cm� g_[mol_^� [n� mj_]c`c]� ncg_� chn_lp[fm� [h^� b[m� [� ^_][s� ]olp_+�

Bolnb_lgil_)� nb_� `foil_m]_h]_� i`�nb_�gcrnol_� %`l__� l[^c][f)� `foil_m]_h]_� jli\_� [h^� bs^lijbcfc]�

[hncirc^[hn�il�fcjijbcfc]�[hncirc^[hn&�][h�\_�]ih]oll_hnfs�g_[mol_^)�[h^�[hinb_l�^_][s�]olp_�][h�

\_� ^_n_lgch_^+� Pb_� [hncirc^[hn� ][j[]cns� cm� ][f]of[n_^� [m� nb_�^c``_l_h]_� i`�nb_� [l_[�oh^_l� nb_� /�

^_][s�]olp_m�%>lohmqc]e�H[\il[nilc_m)�/--0&+�=n�jl_m_hn)�nb_�cgjlip_^�KN=?�[mm[s�][h�\_�om_^�

ni� g_[mol_� nb_� [hncirc^[hn� ][j[]cns� [a[chmn� \inb� j_lirsf� l[^c][f� [h^� bs^lirsf� l[^c][f+�

N_m_[l]b_lm� om_� Plifir)� [h� [h[fiao_� i`� pcn[gch� A)� [m� nb_� mn[h^[l^� ni� _mncg[n_� jb_hifc]�

[hncirc^[hn� []ncpcns� [a[chmn� j_lirsf� l[^c][f� %Llcil� _n� [f+)� .6658� G[fn� _n� [f+)� .6668� I[tt[� _n� [f+)�

/--/8� Vb_ha� [h^�S[ha)� /--0&+� Bolnb_lgil_)� nb_s� om_� a[ffc]� []c^� [m� nb_� mn[h^[l^� ni� _mncg[n_�

[hncirc^[hn�[]ncpcns�[a[chmn�bs^lirsf�l[^c][f�%>lohmqc]e�H[\il[nilc_m)�/--0&+

Eh� nb_� jl_m_hn� mno^s)� jb_hifc]� ]igjioh^m� q_l_� hin� m_j[l[n_^+� Pb_l_`il_)� cn� cm� hin� ehiqh�

qbc]b� mj_]c`c]� ]igjioh^m� [l_�jin_hnc[ffs� om_`of� `il� mnil[a_� i`�m_g_h+� Eh�nb_� `onol_)� m_j[l[ncih�

[h^�jolc`c][ncih�i`�]igjioh^m� mbiof^�\_�^ih_+�Vb_ha�[h^�S[ha�%/--0&�om_^�bcab*j_l`ilg[h]_
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fckoc^� ]blig[nial[jbs� %DLH?&� ni� ^_n_lgch_� nb_� ]b_gc][f� mnlo]nol_m� i`� mig_� jb_hifc]�

]igjioh^m+� Lb_hifc]� []c^m� ch� \_llc_m� [l_� bs^lirs\_htic]� []c^m� [h^� bs^lirs]chh[gc]� []c^m�

%D[eech_h� _n� [f+)� .665&+� Ds^lirs]clg[gc]� []c^m� ch]fo^_� ][``_c]� []c^)� ]bfilia_hc]� []c^)� `_lofc]�

[]c^)� mch[jc]�[]c^)�j*]iog[lc]�[]c^+�Ds^lirs\_htic]�[]c^m� ch]fo^_�a[ffc]�[]c^)�j*bs^lirs\_htic]�

[]c^)� p[hcffc]� []c^)� [h^� mslchac]� []c^� %Vb_ha� [h^� S[ha)� /--0&+� ?bfilia_hc]� []c^)�

gslc]_nch*0*[l[\chimc^_)� ko_l]_nch*0*a[f[]nimc^_)� ko_l]_nch*0*afo]imc^_� [h^� inb_l� ko_l]_nch�

^_lcp[ncp_� [l_� g[dil� jb_hifc]m� ch� \fo_\_llc_m+� Bolnb_lgil_)� e[_gj`_lif*0*afo]imc^_� [h^� inb_l�

e[_gj`_lif� ^_lcp[ncp_m)� ^_fjbchc^ch*0*a[f[]nimc^_)� ^_fjbchc^ch*0�*[l[\chimc^_)

j_nohc^ch*0*[l[\chimc^_)� g[fpc^ch*0*a[f[]nimc^_)� g[fpc^ch*0*afo]imc^_� [h^

g[fpc^ch*0*[l[\chimc^_� [l_� g[dil� [hnbi]s[hchm� ch� \fo_\_llc_m� %Vb_ha� [h^� S[ha)� /--0&+�

Ghiqf_^a_�i`�nb_�mj_]c`c]�]igjioh^m�jl_m_hn�ch�\fo_\_llc_m�mbiof^�\_�om_`of�ch`ilg[ncih�qb_h�

ch^cpc^o[f�\ci[]ncp_�]igjioh^m�[l_�c^_hnc`c_^�[h^�g_[mol_^+

/+2� ?ih]fomcihm

Eh�nb_�jl_m_hn� mno^s)�jl_pciomfs�l_jiln_^�jli]_^ol_m� [h^�[mm[sm�q_l_�om_^�ni�^_n_lgch_�nb_�

_rnl[]ncih�_``c][]s�i`�0� `l_ko_hnfs�om_^�_rnl[]ncih�mifoncihm�[h^�ni� ^_n_lgch_�nb_�]ih]_hnl[ncihm�

i`�[hncirc^[hnm� ch� 0� \fo_\_lls� jli^o]nm� \s� _mncg[ncha� nin[f� jb_hifc]m� [h^� nin[f� [hnbi]s[hchm+�

=]c^c`c_^�g_nb[hif� [h^�[]c^c`c_^�_nb[hif�q_l_�go]b�gil_�_``c]c_hn�nb[h�[]c^c`c_^�q[n_l8� [giha�

nb_� 0� \fo_\_lls� jli^o]nm)� nb_� nin[f� jb_hifc]� ]ih]_hnl[ncih� ch�\fo_\_lls� f_[p_m�q[m� mcahc`c][hnfs�

bcab_l�nb[h�\fo_\_lls�jiq^_l�[h^�\fo_\_lls� `locn+� Diq_p_l)� nin[f�[hnbi]s[hch�]ih]_hnl[ncihm� ch
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\fo_\_lls�jiq^_l�q_l_�mcahc`c][hnfs�bcab_l�nb[h�\fo_\_lls�`locnm�[h^�f_[p_m+

Eh�nb_�jl_m_hn�mno^s)� []c^c`c_^�g_nb[hif�[h^�[]c^c`c_^�_nb[hif�b[^�mnliha�_rnl[]ncih�][j[]cns+�
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nb_� mj_lg[niti[)� ni� g[chn[ch� [� jbsmcifiac][f� _hpclihg_hn)� ni� jlin_]n� mj_lg[niti[� `lig� ]if^�

mbi]e)� ni� ]ihnlif� gc]li\c[f� ]ihn[gch[hnm� %>_[l^_h� _n� [b)� /--1)� j c66*/-/&)� [h^� ni� mojjfs�

[hncirc^[hnm� ni� jlin_]n� mj_lg[niti[�`lig�irc^[ncp_� mnl_mm� %Ot]txmhc[e*B[\c[h]tse� _n� [b)� /--0&+�

Bil�\i[lm)� ]igg_l]c[ffs�jli]_mm_^�m_g_h�mbiof^�\_�[\f_� ni�qcnbmn[h^� mnil[a_�[n� .2*/-� |?� `il� .�

ni� 2� ^� %Fibhmih� _n� [b)� /---&8� mig_� m_g_h� _rn_h^_lm� mo]b� [m� T*]_ff�~�%Gomn_l� [h^� =fnbiom_)

.666&� ][h� \_� om_^� ni� mnil_� \i[l� m_g_h� oj� ni� 1 � ^� qcnbion� l_^o]cha� l_jli^o]ncp_� ion]ig_m+�

Diq_p_l)� nb_� mnil[a_�j_lci^� `il�fckoc^�m_g_h� cm� mncff� mbiln�]igj[l_^�qcnb�nb[n�i`�`lit_h�m_g_h+�

Pb_l_`il_)� cgjlip_g_hnm�ch�nb_�ko[fcns�i`�m_g_h�_rn_h^_l�`il�fckoc^�mnil[a_�qiof^�\_�\_h_`c]c[f8�

_rn_h^cha�nb_�j_lci^�i`�mj_lg�pc[\cfcns�]iof^�ch]l_[m_�nb_�oncfct[ncih�i`�mqch_�=E�ch�nb_�`onol_+

Krc^[ncp_� mnl_mm� i]]olm� ch� \cifiac][f� msmn_gm� qb_h� nb_l_� cm� [h� _r]_mm� jli^o]ncih� i`�`l__�

l[^c][fm� [h^,il� [� ^_]l_[m_� ch� nb_� ]ih]_hnl[ncih� il� []ncpcns� i`� [hncirc^[hnm+� Pb_� ko[hncns� i`�

irc^[ncp_� mnl_mm� ch� ncmmo_m� cm� ^_n_lgch_^� \s� nb_� \[f[h]_� i`� l_[]ncp_� irsa_h� mj_]c_m� %NKO&�

a_h_l[ncih�[h^�^_al[^[ncih�%>[og\_l�_n�[b)� /---&+� Pb_�NKO�a_h_l[ncih�ilcach[n_m� `lig�hilg[f�

g_n[\ifc]�irc^[ncp_�[]ncpcns�i`�]_ffm� %^_�H[gcl[h^_�_n�[b)� .664&+� Diq_p_l)� _r]_mmcp_�NKO�g[s
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\_�jli^o]_^�\s�irc^[m_�msmn_gm�%>[og\_l�_n�[f+)�/---&�il�\s�clih,[m]il\[n_�]ig\ch[ncih�%=cne_h�

_n� [f+)� .656&+� Hce_� inb_l� g[gg[fc[h� mj_lg[niti[)� \i[l� mj_lg� g_g\l[h_m� ]ihn[ch� [� bcab�

]ih]_hnl[ncih� i`� jifsohm[nol[n_^� `[nns� []c^m� %Bf_m]b� [h^� C[^_ff[)� /---&+� Pb_m_� ]igjioh^m�

g[chn[ch�g_g\l[h_�`foc^cns)�qbc]b�cm�l_kocl_^�`il�g_g\l[h_�`omcih�_p_hnm� mo]b�[m�nb_�[]limig_�

l_[]ncih� %Bf_m]b� [h^� C[^_ff[)� /---&+� Diq_p_l)� nb_� jifsohm[nol[n_^� `[nns� []c^m� ch� mj_lg�

g_g\l[h_m� [l_� p_ls�m_hmcncp_� ni� ^[g[a_�\s�NKO)� [h^�_r]_mmcp_� fcjc^�j_lirc^[ncih�g[s� ch^o]_�

cll_p_lmc\f_� ^[g[a_� ni� mj_lg� g_g\l[h_m� %Bf_m]b� [h^� C[^_ff[)� /---&+� NKO� ][h� ^[g[a_� nb_�

mj_lg� gc^jc_]_)� qbc]b� ]ihn[chm� gcni]bih^lc[8� [� l_^o]ncih� ch� nb_� hog\_l� i`� `oh]ncih[f�

gcni]bih^lc[� l_mofnm� ch� fimm� i`� mj_lg� gincfcns� %Gi^[g[� _n� [f+)� .6638� >[og\_l� _n� [f+)� /---&+�

Iincfcns�jf[sm� [�pcn[f�lif_�^olcha� `_lncfct[ncih)�\_][om_�nb_l_� cm�bcab�]ill_f[ncih�\_nq__h�hog\_l�

i`�gincf_�mj_lg�[h^�`_lncfcns�%>_[l^_h�_n�[f+)�/--1)�j c�51&+�NKO�][h�[fmi�^[g[a_�^io\f_*mnl[h^_^�

@J=� [h^� ch^o]_� @J=� \l_[em+� Oj_lg[niti[� qcnb� ^[g[a_^� @J=� b[p_� l_^o]_^� `_lncfcns�

%Ot]tamhc[e*B[\c[b]tse�_n�[f+)�/--0&�[h^�][h�\_�g[hc`_mn_^�[m� c^cij[nbc]�g[f_�ch`_lncfcns� %Hij_m�

_n�[f+)� .6658�Pqcaa�_n�[f+)� .665&+

O_gch[f� jf[mg[� ]ihn[chm� [hncirc^[hn� _htsg_m)� qbc]b� `oh]ncih� ni� jlin_]n� mj_lg[niti[�

[a[chmn�NKO)� ch]fo^cha�moj_lirc^_�^cmgon[m_� %OK@&� %=fp[l_t�[h^�Onil_s)� .650[8�=fp[l_t�_n�[f+)�

.654&)�nb_�afon[nbcih_�%COD&�j_lirc^[m_,l_^o]n[m_�msmn_g�%=fp[l_t�[h^�Onil_s)� .6568�G[h_ei�_n�

[f+)� /--/&)� [h^� ][n[f[m_� %?=P&� %F_ofch� _n� [f+)� .656&+� Eh� [^^cncih)� [� hog\_l� i`�]igjih_hnm� qcnb�

fiq� gif_]of[l� q_cabn)� mo]b� [m� pcn[gchm� ?� [h^� A)� []n� [m� [hncirc^[hnm� \s� m][p_hacha� NKO�

%?blcmnip[� _n� [f+)� /--18� O[hi]e[� [h^� Goljcmt)� /--1&+� Eh� jcam)� [hncirc^[hn� _htsg_m)� _+a+�

moj_lirc^_� ^cmgon[m_)� afon[nbcih_�j_lirc^[m_)� [h^� afon[nbcih_� l_^o]n[m_�q_l_� `ioh^� ch� m_gch[f
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jf[mg[+� Diq_p_l)� ][n[f[m_� q[m� hin� `ioh^� %l_pc_q_^� \s� Onlt_t_e� /--/&+� Eh� [^^cncih)� fiq�

gif_]of[l�q_cabn� [hncirc^[hnm)� _+a+� H*afon[nbcih_� [h^� H*[m]il\c]� []c^�q_l_� [fmi� `ioh^� ch�\i[l�

m_gch[f� jf[mg[� %l_pc_q_^� \s� Onlt_t_e� /--/&+� Pb_� [hncirc^[hn� msmn_gm� [p[cf[\f_� ni� jlin_]n�

mj_lg[niti[�`lig�irc^[ncp_�^[g[a_�[l_�\inb�hog_liom�[h^�]igjf_r+

Lb_hifc]� ]igjioh^m� [l_� ]iggihfs� `ioh^� ch� jf[hnm8� nb_s� b[p_� \__h� l_jiln_^� ni� b[p_�

[hncirc^[hn� []ncpcns� \s� m][p_hacha� `l__� l[^c][fm� [h^� ]b_f[ncha� g_n[f� cihm� %Llcil� _n� [f+)� .6658�

G[beih_h�_n�[f+)� .666&+� ?lo^_� _rnl[]nm� i`�`locn�[h^�jf[hnm� lc]b�ch�jb_hifc]m�b[p_� nb_� ][j[]cns�ni�

l_n[l^� irc^[ncp_� ^_al[^[ncih�i`�fcjc^m� %G[beih_h� _n� [f+)� .666&+� Hiq\omb� \fo_\_lls� !>BDDJNJTM�

BNHTRSJGOLJTM� =fnih&� `locn� [h^� f_[p_m� ]ihn[ch� [� qc^_� l[ha_� i`�jb_hifc]� []c^m� nb[n� g[s� b[p_�

bcab_l� [hncirc^[hn� ][j[]cns� nb[h�pcn[gchm� ?� [h^�A� %Llcil� _n� [f+)� .6658� G[fn� _n� [f+)� .666&+� Pb_cl�

[hncirc^[hn�[]ncpcns�l_mofnm�`lig�m][p_hacha�g_n[f�cihm�[h^�`l__�l[^c][fm�%Uimbchi�[h^�Iol[e[gc)�

.665&+� Pb_l_`il_)� _rnl[]nm� i`�\fo_\_lls� `locn� [h^� f_[p_m�g[s�l_n[l^�nb_�irc^[ncp_� ^_al[^[ncih�i`�

fcjc^m+� Diq_p_l)� nb_� om_`ofh_mm� i`� [hncirc^[hnm� `lig� \fo_\_lls� jli^o]nm� ni� l_n[l^� nb_� fcjc^�

j_lirc^[ncih� i`� \i[l� mj_lg[niti[� b[m� hin� \__h� l_jiln_^+� Pb_l_`il_)� q_� bsjinb_mct_^� nb[n�

\fo_\_lls� _rnl[]nm� lc]b� ch� jb_hifc]� ]igjioh^m� ]iof^� l_n[l^� fcjc^� j_lirc^[ncih� i`� \i[l�

mj_lg[niti[+

Pb_�gimn�qc^_fs�om_^�g_nbi^�`il�gihcnilcha�fcjc^�j_lirc^[ncih�ch�g[gg[fc[h�mj_lg[niti[�

cm�nb_�[mm[s�i`�nbci\[l\cnolc]�[]c^�l_[]ncih�mo\mn[h]_m�%PA=NO8�=fp[l_t�_n�[f+)� .6548�=fp[l_t�[h^�

Onil_s)� .65/&+�Bl__�l[^c][fm�irc^ct_�fcjc^m�chni�\l_[e^iqh�jli^o]nm)�nb_�gimn�cgjiln[hn�i`�qbc]b�

cm� g[fih^c[f^_bs^_� %I@=8� =cne_h� [h^� >o]echab[g)� .660&+� Kh_� gif_� i`�I@=�l_[]nm� qcnb� /�

gif_m� i`�PA=� ch� nb_� jl_m_h]_� i`�[]c^� [h^� `ilgm� [� nlcg_nbch_� ]ifil_^� mo\mn[h]_� %=cne_h� [h^
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>o]echab[g)� .660&+� ?ifil�chn_hmcns�i`�nb_�l_[]n[hnm�lcm_�[m�nb_�]ih]_hnl[ncih�i`�I@=�ch]l_[m_m8�

nb_� l_f[ncihmbcj�\_nq__h�nb_� ]ih]_hnl[ncih�i`�I@=�[h^�nb_� `foilig_nlc]� [\mil\[h]_� cm� fch_[l�[n�

2/-*22-�hg�%Gi^[g[�_n�[f+)� .663&+

Hcjc^�j_lirc^[ncih�ch�[hs�\cifiac][f�msmn_g�][h�\_�ch^o]_^�il�[]]_f_l[n_^�ch�nb_�jl_m_h]_�i`�

nl[hmcncih�g_n[f� cihm� mo]b�[m� `_lliom� cihm�[h^�]ojlc]� cihm� %=cne_h�_n�[f+)� .656&+� Pb_� `_lliom� cihm�

][n[fsm_�nb_�\l_[e^iqh�i`�jl_]olmil�fcjc^�j_lirc^_m�[h^�[]]_f_l[n_�nb_�jli^o]ncih�i`�[feirsf�[h^�

j_lirsf�l[^c][fm)�qbc]b�jlij[a[n_�nb_�fcjc^�j_lirc^[ncih�jli]_mm�%=cne_h�[h^�>o]echab[g)� .660&+�

=m]il\[n_� l_^o]_m� `_llc]� cihm� ni� `_lliom� cihm)� nbom� g[chn[chcha� nb_� clih*ch^o]_^� fcjc^�

j_lirc^[ncih�%N[nns�[h^�@[m)� .6538�Jcec)� .66.&+�Gi^[g[�_n�[f+� %.663&�om_^�1�]ih]_hnl[ncihm�i`�[�

`_lliom,[m]il\[n_� ]ig\ch[ncih� ni� []]_f_l[n_� fcjc^� j_lirc^[ncih� i`� giom_� mj_lg[niti[8� qcnb�

ch]l_[mcha� ]ih]_hnl[ncihm� i`� `_lliom,[m]il\[n_)� P>=NO� ]ih]_hnl[ncih� q[m� [fmi� ch]l_[m_^+�

=fnbioab� [� `_lliom,[m]il\[n_� gi^_f� ]iof^� \_� om_`of� `il� nb_� mno^s� i`� \i[l� mj_lg� fcjc^�

j_lirc^[ncih)� cn� cm� cgjiln[hn� ni� ^_n_lgch_� nb_� ijncg[f� ]ih]_hnl[ncih�i`�nb_m_� l_[a_hnm� ni� ch^o]_�

mj_lg� fcjc^� j_lirc^[ncih+� Pb_� l_f[ncihmbcj� \_nq__h� \i[l� mj_lg� fcjc^� j_lirc^[ncih� [h^� nb_�

]ih]_hnl[ncih�i`�̀ _lliom,[m]il\[n_�]ig\ch[ncih�b[m�hin�\__h�l_jiln_^+

>_][om_� i`� nb_� l_f[ncp_fs� ]ihmn[hn� ]ih]_hnl[ncih� i`� LQB=m� ch� \i[l� m_g_h� %Bf_m]b� [h^�

C[^_ff[)� /---&)� ]ih]_hnl[n_^� m_g_h� ]ihn[chm� [� bcab_l� f_p_f� i`�nb_� jifsohm[nol[n_^� `[nns� []c^m�

nb[h� ^cfon_^� m_g_h+� Pb_l_`il_)� c`� nb_� ]ih]_hnl[ncihm� i`� `_lliom� cih,[m]il\[n_� [l_� `cr_^)�

]ih]_hnl[n_^�m_g_h�g[s�jli^o]_�gil_�P>=NO+�Diq_p_l)� nb_�l_f[ncihmbcj� \_nq__h�\i[l�m_g_h�

]ih]_hnl[ncih�[h^�nb_�fcjc^�j_lirc^[ncih�b[m�hin�\__h�l_jiln_^+

Pb_� i\d_]ncp_m� i`� nbcm� mno^s� q_l_� ni� chp_mnca[n_7� .&� nb_� [\cfcns� i`� 0� ]ih]_hnl[ncihm� i`
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`_lliom,[m]il\[n_� ni� []]_f_l[n_� fcjc^� j_lirc^[ncih� i`�\i[l� mj_lg[niti[8� - &� nb_� ^_al__� i`�fcjc^�

j_lirc^[ncih� ch� \i[l� m_g_h� [n� - � mj_lg� ]ih]_hnl[ncihm)� ch� nb_� jl_m_h]_� i`� `_lliom� cih� [h^�

[m]il\[n_8� [h^� 0&� nb_� [\cfcns� i`�\fo_\_lls� _rnl[]nm� ni� l_n[l^� fcjc^�j_lirc^[ncih�i`�\i[l� m_g_h� ch�

nb_�jl_m_h]_�i`�̀ _lliom�cihm�[h^�[m]il\[n_+

.)-� FUhYf]U`g�UbX�aYh\cXg

3;B;C�9DAA;9H?DC

Pb_� mj_lg*lc]b� `l[]ncih� i`�_d[]of[n_m�q[m� ]iff_]n_^� `lig�Uilembcl_� \i[lm� [n� [� ]igg_l]c[f�

Llch]_�A^q[l^�Emf[h^�mqch_�b_l^�omcha�[�afip_^*b[h^�n_]bhcko_+� A[]b�^c``_l_hn� mchaf_�_d[]of[n_�

q[m� om_^� ch� _[]b� nlc[f� %m__� _[]b� _rj_lcg_hn� `il� ^_n[cfm&+� >i[l� c^_hnc`c][ncih� q[m� l_]il^_^� ni�

_hmol_�nb[n�[� mj_]c`c]�\i[l�q[m�hin�om_^�gil_�nb[h�ih]_+� Pb_� a_f� `l[]ncih�q[m� l_gip_^�[h^�nb_�

mj_lg� ]ih]_hnl[ncih� i`� nb_� mj_lg*lc]b� `l[]ncih� q[m� _mncg[n_^� omcha� [� Oj_lg[?o_YY�

mj_]nlijbinig_n_l�%Ichcno\_�Eh]+)� Eha_lmiff)�KJ)�?[h[^[&�[n�nb_�`[lg+� O_g_h�q[m�nl[hmjiln_^�ni�

nb_� f[\il[nils�cgg_^c[n_fs�ch�[�Onsli`i[g�\ir�qcnb�05� |?�q[n_l�j[]em+�N[q�m_g_h�q[m�^cfon_^�

qcnb�m[fch_� ni�[]bc_p_�[�`ch[f�]ih]_hnl[ncih�i`�2-rf-Y,gH�il� fKKrfKY,gH)� [ffiqcha� `il�nb_� f[n_l�

[^^cncih�i`�jli*irc^[hn�mifoncih)�m[fch_�[h^�\fo_\_lls�_rnl[]nm+

'AI;8;FFM�EFD:I9HG

Arnl[]nm�i`�\fo_\_lls�`locn)�jiq^_l�[h^�f_[`�q_l_�g[^_�[m�^_m]lc\_^�ch�?b[jn_l�/+�>lc_`fs)� .-�

a�i`�`lit_h�\fo_\_lls� `locn�q_l_�gcr_^�qcnb�/-�gH�i`�[]c^c`c_^�q[n_l� _rnl[]ncih� mifoncih� %.� "
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[]_nc]�[]c^)�p7p&)�bigia_hct_^�`il�/�gch�ch�[h�c]_�\[nb�[h^�]_hnlc`oa_^�`il� .2�gch�[n� .)334�r�a�[n�

1� |?)� omcha� [� bigia_hct_l� %>lcheg[hh)� LPfK*02� Lifsnlih)� Ho]_lh_)� Oqcnt_lf[h^&+� Pb_�

moj_lh[n[hn� q[m� nl[hm`_ll_^� ni� [� 2-� gH� pifog_nlc]� `f[me+� Pb_� j_ff_n� q[m� l_momj_h^_^� qcnb�

[hinb_l�/-�gH�i`�.�"�[]c^c`c_^�q[n_l�_rnl[]ncih�mifoncih)�bigia_hct_^�[h^�]_hnlc`oa_^�[m�[\ip_)�

[h^�nb_� moj_lh[n[hn�nl[hm`_ll_^�ni�nb_�pifog_nlc]� `f[me+� Pb_� m[g_�_rnl[]ncih�mifoncih�q[m� [^^_^�

ni� \lcha� nb_� pifog_� ni� 2-�gH+� Liq^_l� _rnl[]n�q[m� i\n[ch_^� []]il^cha� ni� nb_� m[g_� jli]_mm� [m�

[\ip_)� omcha� .+2� a� \fo_\_lls�jiq^_l� %jli]_mmcha� cm� jl_m_hn_^� ch� ?b[jn_l� /&+� H_[`�_rnl[]n�q[m�

i\n[ch_^� []]il^cha� ni� nb_� m[g_�jli]_mm� [m� [\ip_� omcha� .+2� a� i`�`lit_h� \fo_\_lls� f_[p_m+� N[q�

\fo_\_lls�doc]_)�g[^_�\s� ]igjl_mmcha�\fo_\_lls� `locn)�q[m� i\n[ch_^� `lig�nb_�Bii^�P_]bhifias�

?_hn_l�%?b[lfinn_niqh)�LAE)�?[h[^[&+

2;7=;CHG

B_lliom� mofjb[n_� %b_jn[bs^l[n_)� 66+-� "&)� H*[m]il\c]� []c^)� jbimjbinohamnc]� []c^)�

/*nbci\[l\cnolc]�[]c^� %PA=&�%1)� 3*^cbs^lirsjslcgc^ch_*/*nbcif8� 65�"&)�\onsf[n_^�bs^lirsnifo_h_�

%>DP&� %/)� W1 X*^c*n_ln*>onsf*j*]l_mif)� 66+-� "&)� mi^cog� ^i^_]sf� mofjb[n_� %O@O&)� g[fih[f^_bs^_�

\cm*%^cg_nbsf� []_n[f)� 66� "&� %I@=&� [h^� mi^cog� ]bfilc^_� q_l_� i\n[ch_^� `lig� Ocag[*=f^lc]b�

?[h[^[�Hn^� %K[epcff_)� KJ)� ?[h[^[&+� Ds^li]bfilc^_�[]c^)� .*\on[hif� [h^�jslc^ch_�q_l_�i\n[ch_^�

`lig�Bcmb_l�O]c_hnc`c]�%J_j_[h)�KJ)�?[h[^[&+
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*LE;F?B;CH7A�:;G?=C

5WPFQJMFNS� (/� =IF� FGGFDSR�O G�*� DONDFNSQBSJONR� O G�GFQQOTR&BRDOQCBSF� ON�RPFQM� LJPJE�PFQOWJEBSJON%�

Kh_� _d[]of[n_� q[m� ]iff_]n_^� `lig� .� \i[l)� [h^� Arj_lcg_hn� .� q[m� ]ih^o]n_^� ih]_+� Pb_� mni]e�

`_lliom,[m]il\[n_�mifoncih�%3,0-�hI&�[h^,il�m[fch_�q_l_�gcr_^�qcnb�^cfon_^�m_g_h)� []]il^cha�ni�

nb_� jlini]if� jl_m_hn_^� ch�P[\f_� 0*.+� Pqi� l_jfc][ncihm�q_l_� ]ih^o]n_^� `il� _[]b�i`�1� nl_[ng_hnm�

^_m]lc\_^�ch�P[\f_� 0*.+�Pb_�jli^o]n�i`�P>=NO� i`�_[]b�m[gjf_�q[m�g_[mol_^�omcha�nb_�P>=NO�

[mm[s+� Pb_�]ih]_hnl[ncih�i`�`_lliom,[m]il\[n_� nb[n� ch^o]_^�nb_�bcab_mn�p[fo_�i`�nb_�P>=NO�q[m�

om_^�ch�Arj_lcg_hn�/+

P[\f_� 0*.+� O[gjf_� jl_j[l[ncih� `il� P>=NO� [mm[s� i`� \i[l� m_g_h� _rjim_^� ni� p[lciom�
]ih]_hnl[ncihm�i`�̀ _lliom,[m]il\[n_+

<cbhfc`z ?Y*:LW�

#+)+-*+),� aF$5
?Y*:LW�

#+),*+)0�aF$5

?Y*:LW�

#+)/*-)+�aF$�

LYaYb�#dE$T -1++ -1++ -1++ -1++

LU`]bY�#dE$ /++ -++ -++ -++
?Y*:LW�#1*.+�aF$�#dE$T + ,+ 0+ -++

PUhYf�#dE$ + ,4+ ,0+ +

MchU`�#dE$ .+++ .+++ .+++ .+++

zE]d]X�dYfcl]XUh]cb�VUgY`]bY�gUad`Y�
�?]bU`�WcbWYbhfUh]cb�cZ�ZYffcig*UgWcfVUhY�+)+-*+),� aF�

T?]bU`�WcbWYbhfUh]cb�cZ�ZYffcig*UgWcfVUhY�+),*+)0�aF�

"z?]bU`�WcbWYbhfUh]cb�cZ�ZYffcig*UgWcfVUhY�+)/*-)+�aF
T02)2l,�cOaE�cZ�VcUf�gYaYb�X]`ihYX�hc�[]jY�U�Z]bU`� WcbWYbhfUh]cb�c Z�0+l`+T*aE
T1*.+� aF� cZ�ZYffcig*UgWcfVUhY� ghcW_� gc`ih]cb� hc� []jY� Z]bU`� WcbWYbhfUh]cbg� cZ�+)+-*+),� aF'� +),*+)0� aF'� UbX�

+)/*-)+�aF'�fYgdYWh]jY`m)
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5WPFQJMFNS�)/� =IF� FGGFDSR� O G�GFQQOTR&BRDOQCBSF� DONDFNSQBSJON�BNE�RFMFN� DONDFNSQBSJON�ON� LJPJE�

PFQOWJEBSJON%� Kh_� _d[]of[n_�q[m� ]iff_]n_^� `lig� .� \i[l)� [h^�Arj_lcg_hn� /� q[m� ]ih^o]n_^�ih]_+�

?ih]_hnl[n_^�m_g_h�]ihn[chm�gil_�fcjc^m�j_l�ohcn�pifog_+�Pb_l_`il_)�]ih]_hnl[n_^�m_g_h�gcr_^�

qcnb� [� jli*irc^[hn� mo]b� [m� `_lliom,[m]il\[n_� qiof^� \_� _rj_]n_^� ni� ch]l_[m_� nb_� jli^o]ncih� i`�

P>=NO�j_l�ohcn� ncg_+� Pb_l_`il_)� P>=NO�jli^o]ncih� `lig�/� m_g_h� ]ih]_hnl[ncihm)� 2-rf-Y,gH�

[h^� fKKrfKRgH� q_l_� ]igj[l_^� omcha� nb_� gi^_f� ^_p_fij_^� ch� Arj_lcg_hn� .+� Pb_�

`_lliom,[m]il\[n_� ]ig\ch[ncihm� qcnb� nb_� bcab_mn� [\cfcns� ni� []]_f_l[n_� mj_lg� fcjc^� j_lirc^[ncih�

`lig�Arj_lcg_hn� .� q_l_�om_^�ni� []]_f_l[n_�nb_� fcjc^�j_lirc^[ncih�ch�Arj_lcg_hn�/� %P[\f_�0*/8� /�

l_jfc][ncihm� q_l_� ]ih^o]n_^� `il� _[]b�i`�1 � nl_[ng_hnm&+� Pb_� m_g_h� ]ih]_hnl[ncih� nb[n� jli^o]_^�

bcab_mn� p[fo_� i`� P>=NO� qb_h� ch]o\[ncha� qcnb� `_lliom,[m]il\[n_� ]ig\ch[ncih� q[m� om_^� ch�

Arj_lcg_hn�0+

MUV`Y�.(-)� O[gjf_�jl_j[l[ncih�`il�P>=NO� [mm[s�i`�/� ]ih]_hnl[ncihm� i`�\i[l� m_g_h�_rjim_^�ni�
p[lciom�]ih]_hnl[ncihm�i`�̀ _lliom,[m]il\[n_+

<cbhfc`" ?Y*:LW�#+),*+)0�aF$T ?Y*:LW�#+)/*-)+�aF$T

LYaYb�#dE$"%"T -1++ -1++ -1++

LU`]bY�#dE$ /++ -++ -++
?Y*:LW�#1*.+aF$�#dE$T + 0+ -++

PUhYf�#dE$ + ,0+ +

MchU`�#dE$ .+++ .+++ .+++

"E]d]X�dYfcl]XUh]cb�VUgY`]bY�gUad`Y
T?]bU`�WcbWYbhfUh]cb�cZ�ZYffcig*UgWcfVUhY�+),*+)0�aF

T?]bU`�WcbWYbhfUh]cb�cZ�ZYffcig*UgWcfVUhY�+)/*-)+�aF
""02)2l,�cOaE�cZ�VcUf�gYaYb�hc�[]jY�U�Z]bU`�WcbWYbhfUh]cb�c Z�0+l,�cOaE
T,,0)/l`+OaE�cZ�VcUf�gYaYb�hc�[]jY�U�Z]bU`�WcbWYbhfUh]cb�c Z�`HHl`cOaE
T1*.+� aF� cZ� ZYffcig*UgWcfVUhY� ghcW_� gc`ih]cb� hc� []jY� Z]bU`� WcbWYbhfUh]cb� c Z� +),*+)0� aF'� +)/*-)+� aF'�

fYgdYWh]jY`m)
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5WPFQJMFNS�*/� =IF� FGGFDS�O G�CLTFCFQQX�PQOETDSR� ON�RPFQM� LJPJE�PFQOWJEBSJON%� Kh_� _d[]of[n_�q[m�

]iff_]n_^�`lig� .� \i[l)� [h^�Arj_lcg_hn�0�q[m�]ih^o]n_^�nqc]_+� Arnl[]nm� i`�0� \fo_\_lls�jli^o]nm�

%\fo_\_lls�`locn)�\fo_\_lls�jiq^_l�[h^�\fo_\_lls�f_[p_m&�[h^�\fo_\_lls�doc]_�q_l_�ch]o\[n_^�qcnb�

m_g_h� [h^� `_lliom,[m]il\[n_� ni� ^_n_lgch_� nb_cl� [\cfcns� i`�^_]l_[mcha� mj_lg� fcjc^� j_lirc^[ncih)�

omcha�nb_�gi^_f�^_p_fij_^�ch�Arj_lcg_hn�/+�Pb_� m_g_h�]ih]_hnl[ncih�nb[n�jli^o]_^�nb_�bcab_mn�

p[fo_� i`� P>=NO� ch� Arj_lcg_hn� /� %2-r.�iRgH&� q[m� ch]o\[n_^� qcnbion� nb_� [^^cncih� i`�

`_lliom,[m]il\[n_� [h^� \fo_\_lls� jli^o]nm� ni� jlipc^_� nb_� \[m_fch_� %]ihnlif&� i`� mj_lg� fcjc^�

j_lirc^[ncih+� Pb_� m[g_� ]ih]_hnl[ncih�i`�m_g_h� ch]o\[n_^� ch� nb_� jl_m_h]_� i`�`_lliom,[m]il\[n_�

%-+.,-+2� gI&� q[m� om_^� [m� nb_� jli*irc^[hn� nl_[ng_hn� ni� []]_f_l[n_� mj_lg� fcjc^� j_lirc^[ncih�

%=cne_h�_n�[f+)� .656&+�=hinb_l�1�nl_[ng_hnm�q_l_�g[^_�\s�gcrcha�nb_�m[g_�[giohn�i`�1�\fo_\_lls�

jli^o]nm�qcnb�nb_� m[g_� ]ih]_hnl[ncih�i`�m_g_h� ch�nb_� m[g_� ]ih]_hnl[ncih�i`�`_lliom,[m]il\[n_)�

l_mj_]ncp_fs�%P[\f_�0*08�/�l_jfc][n_m�q_l_�]ih^o]n_^�`il�_[]b�i`�3�nl_[ng_hnm&+

Pi�g_[mol_� nb_�jin_hnc[f� P>=NO*fce_� ]ihnlc\oncih�i`�\fo_\_lls�jli^o]nm� ch�nb_� [\m_h]_�i`�

m_g_h)� 1� [^^cncih[f� m[gjf_m� q_l_� g[^_� \s� gcrcha� \fo_\_lls� jli^o]nm� %`locn� _rnl[]n)� jiq^_l�

_rnl[]n)� f_[`� _rnl[]n)� [h^� doc]_&� [h^� `_lliom,[m]il\[n_� qcnb� m[fch_)� [m� ionfch_^� ch� P[\f_� 0*1+�

N_[^cham�i`�nb_m_�m[gjf_m� ch�nb_�[\m_h]_�i`�m_g_h�q_l_� mo\nl[]n_^�`lig�nbim_�i`�nb_�\fo_\_lls�

m[gjf_m�qcnb� m_g_h+� ?ih]_hnl[ncihm� i`�nin[f� jb_hifc]m� [h^� nin[f� [hnbi]s[hchm� ch� nb_� \fo_\_lls�

m[gjf_m�om_^�ch�nbcm�_rj_lcg_hn�q_l_�_mncg[n_^�[]]il^cha�ni�nb_�g_nbi^m�jl_m_hn_^�ch�?b[jn_l�/+
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P[\f_�0*0+� O[gjf_�jl_j[l[ncih�`il�P>=NO�[mm[s�i`�\i[l�m_g_h�_rjim_^�ni� `_lliom,[m]il\[n_�[h^�
p[lciom�\fo_\_lls�jli^o]nm

<cbhfcZ ?Y*:LWT ?fi]hT EYUZ% IckXYfT Ci]WYT

=]`ihYX�gYaYb�#olE$z -1++ -1++ -1++ -1++ -1++ -1++

LU`]bY�%jH& /++ .0+ + + + +

?Y*:LW�#1*.+�aF$�%jH&' + 0+ 0+ 0+ 0+ 0+

?fi]h�YlhfUWh�%jH&Y + + .0+ + + +

EYUZ�YlhfUWh�%jH&á| + + + .0+ + +

IckXYf�YlhfUWh�%jH&Ö + + + + .0+ +

Ci]WY�%jH&áY + + + + + .0+

MchU`�#dE$ .+++ .+++ .+++ .+++ .+++ .+++

E]d]X�dYfcl]XUh]cb�VUgY`]bY�gUad`Y
TE]d]X�dYfcl]XUh]cb�UWWY`YfUhY�[fcid�k]h\cih�V`iYVYffm�dfcXiWhg
T?Yffcig*UgWcfVUhY�WcaV]bUh]cb�[fcid�a]lYX�k]h\�V`iYVYffm�Zfi]h�YlhfUWh
"T?Yffcig*UgWcfVUhY�WcaV]bUh]cb�[fcid�a]lYX�k]h\�V`iYVYffm� `YUZ�YlhfUWh
T?Yffcig*UgWcfVUhY�WcaV]bUh]cb�[fcid�a]lYX�k]h\�V`iYVYffm�dckXYf�YlhfUWh

T?Yffcig*UgWcfVUhY�WcaV]bUh]cb�[fcid�a]lYX�k]h\�V`iYVYffm�^i]WY
z02)2Q,+OaE�cZ�gYaYb�hc�[]jY�h\Y�Z]bU`�WcbWYbhfUh]cb�c Z�LHl`cOaE

%1*.+�aF�cZ�ZYffcig*UgWcfVUhY�WcaV]bUh]cb�hc�[]jY�h\Y�Z]bU`�WcbWYbhfUh]cb�c Z�+),*+)0�aF

('

?fi]h�YlhfUWh�aUXY�Zfca� ,+�[�ZfcnYb�V`iYVYffm�Zfi]h�

EYUZ�YlhfUWh�aUXY�Zfca� ,)0�[�ZfcnYb�V`iYVYffm�`YUjYg�
��IckXYf�YlhfUWh�aUXY�Zfca� ,)0� [�ZfYYnY(Xf]YX�V`iYVYffm�dckXYf�
zTKUk�̂ i]WY�cVhU]bYX�Zfca�h\Y�?ccX�MYW\bc`c[m�<YbhYf�#<\Uf`chhYhckb'�I>B$)
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MUV`Y� .(/)� O[gjf_� jl_j[l[ncih� `il�
`_lliom,[m]il\[n_+

PA=NO� [mm[s i`� \fo_\_lls jli^o]nm� _rjim_^

?fi]h" EYUZ IckXYZ Ci]WY"%

=]`ihYX�gYaYb�%jH&Y - - - -
LU`]bY�%jH& -1++ -1++ -1++ -1++

?Y*:LW�#1*.+aF$�%jH&Y 0+ 0+ 0+ 0+

?fi]h�YlhfUWh�%jH&á .0+ - - -
EYUZ�YlhfUWh�%jH&' - .0+ - -
IckXYf�YlhfUWh�%jH&' - - .0+ -
Ci]WY�%jH&$| - - - .0+

MchU`�#dE$ .+++ .+++ .+++ .+++

";`Ub_�Zcf�Zfi]h�YlhfUWh�
T;`Ub_�Zcf�`YUZ�YlhfUWh�
T;`Ub_�Zcf�dckXYf�YlhfUWh�
y";`Ub_�Zcf�̂ i]WY
T02)2Q,�cOaE�c Z�gYaYb�hc�[]jY�U�Z]bU`�WcbWYbhfUh]cb�cZ�0+l,�cOaE
T1*.+�aF�cZ�ZYffcig*UgWcfVUhY�WcaV]bUh]cb�hc�[]jY�h\Y�Z]bU`�WcbWYbhfUh]cb�cZ�+),*+)0�aF
z?fi]h�YlhfUWh�h\Uh�aUXY�Zfca� ,+�[�ZfcnYb�V`iYVYffm�Zfi]hg
%EYUZ�YlhfUWh�h\Uh�aUXY�Zfca� ,)0� [�ZfcnYb�V`iYVYffm�`YUjYg
rIckXYf�YlhfUWh�h\Uh�aUXY�Zfca� ,)0�[�ZfYYnY(Xf]YX�V`iYVYffm�dckXYf

"qKUk�V`iYVYffm�̂ i]WY�h\Uh�cVhU]bYX�Zfca�h\Y�?ccX�MYW\bc`c[m�<YbhYf�#<\Uf`chhYhckb'�I>B$)

);H;FB?C7H?DC�D<�A?E?:�E;FDL?:7H?DC�8M�4'&23�EFD:I9H?DC

A[]b�m_g_h�m[gjf_�jl_j[l[ncih�q[m�jf[]_^�ch�[� .2�gH�n_mn�no\_�m_[f_^�qcnb�j[l[`cfg+�Po\_m�

q_l_� ch]o\[n_^� ch� [�q[n_l*\[nb� ch]o\[nil� [n� 04� |?+� =`n_l� .)� 0� [h^� 2� b� i`�ch]o\[ncih)� [� -+2� gH�

[fckoin�i`�_[]b� m_g_h� momj_hmcih�`lig�nb_� m[g_� n_mn�no\_�q[m�jcj_nn_^� chni� [�P_`fih� m]l_q*][j�

n_mn�no\_)� [h^�gcr_^�qcnb� .� gH�i`�PA=�qilecha� mifoncih7� .� gH�i`�4�"� O@O�(� .-�gH�i`�-+.�I�

D?f�(.+2�gH�i`�.-�"�jbimjbinohamnc]�[]c^�(�2�gH�i`�-+34�"�PA=�(�-+2�gH�i`�-+/�gI�ADP+�

O[gjf_m�q_l_� ch]o\[n_^�ch�[�q[n_l�\[nb�`il�0-�gch�[n� .--�|?+�=`n_l�n_mn�no\_m�]iif_^)� 0�gH�i`�[�

\on[hif� _rnl[]ncih� mifoncih� %.27.� %p7p&� i`� .*� \on[hif7� jslc^ch_&� q_l_� [^^_^� ni� _[]b� i`�nb_� n_mn
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no\_m�[h^�gcr_^�nbilioabfs+�P_mn�no\_m�q_l_�nb_h�]_hnlc`oa_^�[n� .)334�r�a� `il� .2�gch�ni�m_j[l[n_�

nb_�\on[hif� [h^�[ko_iom�jb[m_m)� [h^�nb_� fckoc^� ch�nb_�\on[hif�jb[m_�q[m� [mjcl[n_^�chni�]op_nn_m+�

Lcag_hnm� q_l_� g_[mol_^� omcha� [� Obcg[^to� mj_]nli`foilijbinig_n_l� %NB*20-.� L?)� I[h^_f�

O]c_hnc`c]�?i+� Hn^+)�Gsini)� F[j[h&�qcnb�_r]cn[ncih�[h^�_gcmmcih�q[p_f_hanbm�i`�2/-�hg�[h^�22-�

hg+� =�mn[h^[l^� ]olp_�q[m� a_h_l[n_^�omcha�I@=�[`n_l� ch]o\[ncih�qcnb� -+.� I�D?f� `il� 0-�gch�

oh^_l�nb_�m[g_�]ih^cncihm�[m�nb_�_rj_lcg_hn[f�m[gjf_m�%Gi^[g[�_n�[f+)� .663&+

3H7H?GH?9G

1 �mjfcn*jfin�^_mcah�q[m�om_^�ni�_mncg[n_�nb_�^c``_l_h]_m�ch�P>=NO�jli^o]ncih�%?blcmn_hm_h)�

.663&+�Pb_�g[ch*jfin�`[]nil�q[m�nb_�P>=NO�p[fo_�i`�nl_[ng_hnm)�qb_l_[m�nb_�mo\*jfin�`[]nil�q[m�

ch]o\[ncih� ncg_+� On[ncmnc][f� mcahc`c][h]_� i`�^c``_l_h]_� ch� P>=NO� jli^o]ncih� [giha� nl_[ng_hnm�

q[m�[mm_mm_^�omcha�[h[fsmcm�i`�p[lc[h]_�%a_h_l[f� fch_[l�gcr_^�gi^_f8�Ichcn[\�R_lmcih� .0&+� E`�nb_�

nl_[ng_hn)�nb_�ch]o\[ncih�ncg_)�il�nb_cl�chn_l[]ncih�q_l_�mcahc`c][hn)�>ih`_llihc�]igj[lcmihm�q_l_�

oncfct_^� ni� fi][n_� ^c``_l_h]_m+� Pi� [jjlircg[n_� [� hilg[f� ^cmnlc\oncih)� [� h[nol[f� fia[lcnbgc]�

nl[hm`ilg[ncih�i`�nb_�P>=NO�_mncg[n_�q[m�om_^+� On[ncmnc][f�mcahc`c][h]_�q[m�m_n�[n�[:-+-2+

.).� KYgi`hg

5WPFQJMFNS�(/�=IF�FKGFDSR�O G�*�DONDFNSQBSJONR�OGGFQQOTR&BRDOQCBSF�ON�RPFQM�LJPJE�PFQOWJEBSJON%

Pb_� jli^o]ncih� i`�P>=NO� \s� \i[l� m_g_h� qb_h� ch]o\[n_^� qcnb� nb_� 0� ]ih]_hnl[ncihm� i`�

`_lliom,[m]il\[n_)� -+-/,-+.� gI)� -+.,-+2� gI)� [h^� -+1,/+-�gI�cm� jl_m_hn_^� ch�Bcaol_� 0*.+� =ff� 0

14

?JSURIXHJI�ZNWM� SJUPNVVNRQ� RK�WMJ� HRS\UNLMW�RZQJU%� 5XUWMJU�UJSURIXHWNRQ� SURMNGNWJI�ZNWMRXW� SJUPNVVNRQ%



]ih]_hnl[ncihm� i`�`_lliom,[m]il\[n_� []__f_l[n_^� %L9-+-2&� nb_� fcjc^� j_lirc^[ncih� i`�\i[l� m_g_h�

]igj[l_^�qcnb�nb_�]ihnlif�m[gjf_+�Pb_�p[fo_m�i`�P>=NO�ch�[ff�m[gjf_m�q_l_�[mmi]c[n_^�qcnb�nb_�

ch]o\[ncih�ncg_� %L9-+-2&+� B_lliom,[m]il\[n_� -+.,-+2� gI�b[^�nb_� al_[n_mn� ][j[_cns� ni� []]_f_l[n_�

fcjc^�j_lirc^[ncih� %L9-+-2&)�qb_l_[m�nb_�[\cfcns�i`�̀ _lliom,[m]il\[n_�-+-/,-+�EgI�b[^�nb_� fiq_mn�

l_mjihm_�%L9-+-2&+�Pb_l_�q[m�[fmi�[h�chn_l[]ncih�i`�nl_[ng_hn�[h^�ch]o\[ncih�ncg_�%L9-+-2&+
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?][ifY�.(,)�>ZZYWhg�cZ�.� WcbWYbhfUh]cbg�cZ�ZYffcig*UgWcfVUhY�cb�gdYfa�`]d]X�dYfcl]XUh]cb)�FYUb�#u�L)>)F)� Zcf�-�
fYd`]WUh]cbg� cZ�,� Y^UWi`UhY$� M;:KL� WcbWYbhfUh]cb�kYfY�aYUgifYX�Uh� ,'� .'� UbX� 0� \� ]b� h\Y� dfYgYbWY� c Z�+)+-*+),�
aF'�+),*+)0�aF'�UbX�+)/*-)+�aF�ZYffcig*UgWcfVUhY� WcbWYbhfUh]cbg)�:�gYaYb� gUad`Y� #Wcbhfc`$�k]h\cih�ZYffcig�
]cb�UbX�UgWcfVUhY�kUg�acb]hcfYX�g]ai`hUbYcig`m�hc�dfcj]XY� VUgY`]bY� `]d]X�dYfcl]XUh]cb)� M\YfY�kYfY� YZZYWhg� cZ�
hfYUhaYbh'� ]bWiVUh]cb'� UbX� h\Y]f� ]bhYfUWh]cb� cb� M;:KL� WcbWYbhfUh]cb� #I7+)++,� Zcf� YUW\$)� Bb� h\Y� dfYgYbWY� c Z �
ZYffcig*UgWcfVUhY� WcaV]bUh]cb'� WcbWYbhfUh]cbg� cZ�M;:KL� k]h\]b� YUW\� hfYUhaYbh� ]bWfYUgYX� Xif]b[� ]bWiVUh]cb�

#97+)+0$'�UbX�WcbWYbhfUh]cbg�c Z�M;:KL�XYdYbXYX�cb�WcbWYbhfUh]cbg�cZ�ZYffcig*UgWcfVUhY�WcaV]bUh]cb)
P]h\]b�U�gdYW]Z]W�h]aY'�[fcidg�k]h\cih�U�Wcaacb�`YhhYf�kYfY�X]ZZYfYbh�#I7+)+0$)
P]h\]b�U�gdYW]Z]W�hfYUhaYbh'�[fcidg�k]h\cih�U�Wcaacb�`YhhYf�kYfY�X]ZZYfYbh�#I7+)+0$)
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5WPFQJMFNS�)/� =IF� FGGFDSR� O G�GFQQOTR&BRDOQCBSF� DONDFNSQBSJON� BNE�RFMFN� DONDFNSQBSJON�ON� LJPJE�

PFQOWJEBSJON%

Pb_� /� `_lliom,[m]il\[n_� ]ih]_hnl[ncihm� nb[n� jlipc^_^� nb_� bcab_l� P>=NO� p[fo_m)� ch�

Arj_lcg_hn� .� %-+.,-+2� gI�[h^�C+1,/+-�gI&)�q_l_�gcr_^�qcnb�/� ]ih]_hnl[ncihm�i`�\i[l� m_g_h)�

2-rf-},gH� [h^� fKKrfKY,gH)� l_mj_]ncp_fs+� Pb_� jli^o]ncih� i`�P>=NO� cm� mbiqh� ch� Bcaol_� 0*/+�

P>=NO� p[fo_m� ch� [ff� m[gjf_m�q_l_� [mmi]c[n_^�qcnb� ch]o\[ncih� ncg_� %L9-+-2&+� Sb_h� ch]o\[n_^�

qcnb�nb_�`_lliom,[m]il\[n_� %-+.,-+2�gI&)� nb_�gil_�^cfon_^�m_g_h�jli^o]_^�[�bcab_l�p[fo_�i`�nb_�

P>=NO�nb[h�nb_�gil_�]ih]_hnl[n_^�m_g_h�%L9-+-2&+�Diq_p_l)�nb_�_``_]n�i`�m_g_h�]ih]_hnl[ncih�

ih� P>=NO� jli^o]ncih� ch� nb_� m[gjf_m� gcr_^� qcnb� `_lliom,[m]il\[n_� %-+1,/+-� gI&� q[m� ihfs�

mcahc`c][hn�[n� 0� b� i`�ch]o\[ncih� %L9-+-2&+� Pb_l_�q[m� [h� chn_l[]ncih�i`�nl_[ng_hn�[h^� ch]o\[ncih�

ncg_�%L9-+-2&+

5WPFQJMFNS�*/� =IF�FGGFDSR�O G�CLTFCFQQX�PQOETDSR�ON�RPFQM�LJPJE�PFQOWJEBSJON%

Pb_� _``_]nm� i`�\fo_\_lls�jli^o]nm� ih� mj_lg� fcjc^�j_lirc^[ncih�[l_� jl_m_hn_^� ch�Bcaol_� 0*0+�

=`n_l� \f[he� ]ill_]ncih)� nb_� P>=NO� p[fo_m� i`� 1� \fo_\_lls� nl_[ng_hnm� ^c^� hin� ch]l_[m_�

mcahc`c][hnfs�qcnbch�2�b�i`�ch]o\[ncih)�[h^�nb_�^c``_l_h]_m�\_nq__h�\fo_\_lls�nl_[ng_hnm�q_l_�hin�

mcahc`c][hn+�Pb_�chn_l[]ncih�i`�nl_[ng_hn�[h^�ch]o\[ncih�ncg_�q[m�hin�mcahc`c][hn+

Ar]_jn�`il�nb_�mfcabn�ch]l_[m_�ch�f_[`�_rnl[]n)�nb_�P>=NO*fce_�p[fo_m�i`�\fo_\_lls�jli^o]nm�ch�

nb_�[\m_h]_�i`�\i[l�m_g_h�^c^�hin�ch]l_[m_�mcahc`c][hnfs�qcnbch�2�b�ch]o\[ncih+�Pb_�P>=NO*fce_�

p[fo_m� i`�l[q�doc]_�b[^� nb_�bcab_mn� l_mjihm_� %L9-+-2&8� nb_�^c``_l_h]_� \_nq__h� `locn� _rnl[]n�[h^
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jiq^_l�_rnl[]n�q[m�hin�mcahc`c][hn)�[h^�p[fo_m�q_l_�fiq_l�ch�f_[`�_rnl[]n�%L9-+-28�Bcaol_�0*0&+
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?][ifY� .(-)� >ZZYWhg� c Z�-� WcbWYbhfUh]cbg� cZ�ZYffcig*UgWcfVUhY� cb� `]d]X�dYfcl]XUh]cb�Uh�-� WcbWYbhfUh]cbg� cZ�VcUf�
gYaYb)�FYUb�#u�L)>)F)� Zcf�-�fYd`]WUh]cbg�cZ�,� Y^UWi`UhY$�M;:KL� WcbWYbhfUh]cbg�UfY�dfYgYbhYX�Uh� ,'�.'�UbX�0� \�
]b� h\Y� dfYgYbWY� c Z�+),*+)0� aF� UbX� +)/*-)+� aF� ZYffcig*UgWcfVUhY)� LYaYb� gUad`Yg� k]h\cih� ZYffcig*UgWcfVUhY�
WcaV]bUh]cb� #Wcbhfc`$'� kYfY� acb]hcfYX� g]ai`hUbYcig`m� hc� dfcj]XY� h\Y� VUgY`]bYg� c Z� `]d]X� dYfcl]XUh]cb)� M\Y�
YZZYWhg�cZ�hfYUhaYbh'� ]bWiVUh]cb'�UbX�h\Y]f�]bhYfUWh]cb�cb�M;:KL�WcbWYbhfUh]cb�kYfY�g][b]Z]WUbh�#I7+)++,$)
P]h\]b�U�gdYW]Z]W�h]aY'�[fcidg�k]h\cih�U�Wcaacb�`YhhYf�kYfY�X]ZZYfYbh�#I7+)+0$)
P]h\]b�U�gdYW]Z]W�hfYUhaYbh'�[fcidg�k]h\cih�U�Wcaacb�`YhhYf�kYfY�X]ZZYfYbh�#I7+)+0$)

Pb_�p[fo_m�%ch]fo^cha�P>=NO�[h^�P>=NO*fce_&�i`�[ff�3�nl_[ng_hnm�[l_�mbiqh�ch�Bcaol_�0*1+�

Pb_�p[fo_m�ch�nb_�]ihnlif�[h^�f_[`�nl_[ng_hn�q_l_�mcgcf[l)�qbc]b)�biq_p_l)�q_l_�fiq_l�nb[h�inb_l�

nl_[ng_hnm� %L9-+-2&8� nb_� p[fo_m� \_nq__h� nb_� `cocn� nl_[ng_hn� [h^� nb_� jiq^_l� nl_[ng_hn� q_l_�

mcgcf[l8� nb_� doc]_� nl_[ng_hn� b[^� mcahc`c][hnfs� bcab_l� p[fo_m� nb[h� inb_l� \fo_\_lls� nl_[ng_hnm)�

qbc]b�q_l_�hin�mcahc`c][hn�qcnb�nb_�B_,=m]�jli*irc^[hn�nl_[ng_hn+
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?][ifY� .(.)�GYh�M;:KL� jU`iYg� c Z�gYaYb� gUad`Yg'� WcffYWhYX� Zcf� ]bWfYUgY� ]b� M;:KL(jU`iYg� XiY�hc� V`iYVYffm�
dfcXiWhg)� FYUb� #&� L)>)F)� Zcf� -� fYd`]WUh]cbg� c Z� ,� Y^UWi`UhY$� M;:KL� jU`iYg� c Z�0+l`+r*aE� VcUf� gdYfaUhcncU�
kYfY�acb]hcfYX� UZhYf� ,'� .� UbX� 0� \� ]b�h\Y� dfYgYbWY� cZ�+),*+)0aF� ZYffcig*UgWcfVUhY� WcaV]bUh]cb)� M\Y�M;:KL�
jU`iYg� kYfY� WcadcgYX� c Z� h\Y� M;:KL� Zfca� h\Y� gYaYb� gUad`Y� #h\Y� ]Wcb� `UVY``YX� Ug� wgYaYbx$� UbX� h\Y�
M;:KL(`]_Y� Zfca�h\Y�V`iYVYffm�dfcXiWh�#h\Y� ]Wcb� `UVY``YX�Ug�w;;x$)�:ZhYf�WcffYWh]cb'� h\Y�YZZYWhg�c Z�hfYUhaYbh'�
]bWiVUh]cb'� UbX� h\Y]f� ]bhYfUWh]cb� cb� M;:KL� WcbWYbhfUh]cb� kYfY� bch� g][b]Z]WUbh)� M\YfY� kYfY� bc� g][b]Z]WUbh�
X]ZZYfYbWYg�Uacb[�X]ZZYfYbh�hfYUhaYbhg�Uh�h\Y�gUaY�h]aY�dYf]cX�UbX�bc�g][b]Z]WUbh�X]ZZYfYbWYg�c Z�YUW\�hfYUhaYbh�

Uh�X]ZZYfYbh�h]aY�dYf]cXg)

.)/� =]gWigg]cb

Eh�nb_�jl_m_hn� mno^s)� \i[l� mj_lg� fcjc^�j_lirc^[ncih�q[m� ch^o]_^� ch� nb_�jl_m_h]_� i`�`_lliom�

cihm� [h^� [m]il\[n_+� Biol� \fo_\_lls� jli^o]nm)� l[q�doc]_)� `locn� _rnl[]n)� jiq^_l� _rnl[]n� [h^� f_[`�

_rnl[]n)�q_l_�om_^�ni�^_n_lgch_�nb_cl�][j[]cns�ni� ^_]l_[m_�nb_� fcjc^�j_lirc^[ncih�[m�g_[mol_^�\s
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?][ifY� .(/'� >ZZYWhg� c Z� V`iYVYffm� dfcXiWhg� cb� VcUf� gdYfa� `]d]X� dYfcl]XUh]cb)LYaYb� gUad`Y� k]h\cih�
ZYffcig*UgWcfVUhY� WcaV]bUh]cb� #Wcbhfc`$�kUg�acb]hcfYX� g]ai`hUbYcig`m�hc�dfcj]XY�VUgY`]bY� `]d]X� dYfcl]XUh]cb)�
LYaYb�gUad`Y�k]h\cih�V`iYVYffm�UXX]h]jY�Vih�]b�h\Y�dfYgYbWY�c Z�ZYffcig*UgWcfVUhY�kUg�acb]hcfYX�hc�UWWY`YfUhY�
`]d]X� dYfcl]XUh]cb)� FYUb� #&� L)>)F)� Zcf� -� fYd`]WUh]cbg� c Z� ,� Y^UWi`UhY$� M;:KL� jU`iYg� c Z� 0+l`+T*aE� VcUf�
gdYfaUhcncU�kYfY�acb]hcfYX�UZhYf�,'�.� UbX�0�\�cZ�]bWiVUh]cb)
P]h\]b�U�gdYW]Z]W�]bWiVUh]cb�h]aY'�[fcidg�k]h\cih�U�Wcaacb�`YhhYf�kYfY�X]ZZYfYbh�#I7+)+0$)

[*b P]h\]b�U�gdYW]Z]W�hfYUhaYbh'�[fcidg�k]h\cih�U�Wcaacb�`YhhYf�kYfY�X]ZZYfYbh�#I7+)+0$)

+;FFDIG�?DCG�7C:�7G9DF87H;�9DC9;CHF7H?DC

Oj_lg[niti[� a_h_l[n_� mg[ff� [giohnm� i`�bs^lia_h� j_lirc^_� nblioab� nb_� J=@LD� irc^[m_�

msmn_g)� [h^� nb_� bs^lia_h�j_lirc^_� l_[]nm� qcnb� moj_lirc^_� [hcih� %D[\_lS_cmm� _ko[ncih&)� il� cn�

l_[]nm�qcnb�nb_�`_lliom�cih�%B_hnih&�ni�jli^o]_�bs^lirsf�l[^c][fm�%Ocee[)�/--.&+�Pb_m_�mo\mn[h]_m
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chcnc[n_� [� fcjc^� j_lirc^_� ][m][^_� [h^� ][om_� j_lirc^[ncp_� ^[g[a_� ni� nb_� mj_lg�g_g\l[h_+� Pb_�

[]]ogof[n_^� fcjc^�j_lirc^_m�\l_[e�^iqh�ni� mg[ff� ]igjioh^m)� mo]b� [m�g[fih^c[f^_bs^_)� ch�nb_�

jl_m_h]_�i`�clih�il�]ijj_l�cih�%Gb[h^od[�_n�[f+)� /--.&+� Eh�nb_�jl_m_hn� mno^s)� 0� ]ih]_hnl[ncihm�i`�

`_lliom,[m]il\[n_� q_l_� om_^� ni� ch^o]_� mj_lg� fcjc^� j_lirc^[ncih)� qcnb� nb_� l[nci� i`�

`_lliom,[m]il\[n_� b_f^� [n� .72)� \[m_^� ih� nb_� qile� \s� Gi^[g[� _n� [f+� %.663&� qbi� om_^� nbcm�

]ih]_hnl[ncih�i`�̀ _lliom�cih�[h^�[m]il\[n_�ni�[]]_f_l[n_�fcjc^�j_lirc^[ncih�i`�giom_�mj_lg[niti[+�

Eh� nb_cl� mno^s)� 1� `_lliom,[m]il\[n_� ]ih]_hnl[ncihm� q_l_� om_^� ni� jligin_� fcjc^� j_lirc^[ncih+�

B_lliom,[m]il\[n_� qcnb� -+1,/+-� gI� l_mofn_^� ch� nb_� bcab_mn� P>=NO� p[fo_)� `iffiq_^� \s� -+.,-+2�

gI)�-+-/,-+.�gI�[h^�-+--1,-+-/�gI)�ch^c][ncha�nb[n�bcab_l�]ih]_hnl[ncihm�i`�̀ _lliom,[m]il\[n_�

l_mofn_^� ch� bcab_l� P>=NO� p[fo_m+� Diq_p_l)� ch� nb_� jl_m_hn� mno^s)� nb_� bcab_mn� P>=NO� p[fo_m�

q_l_�qcnb�`_lliom,[m]il\[n_�]ih]_hnl[ncih�i`�-+.,-+2�gI8� -+1,/+-�gI�l_mofn_^�ch�fiq_l�P>=NO�

p[fo_m+� Pbcm�i]]oll_^�[n� mj_lg�]ih]_hnl[ncihm�i`�2-rf-Y,gH�[m�q_ff�[m� fKKrfKY,gH+� Pb_l_`il_)�

nb_� ]ih]_hnl[ncih�i`�`_lliom,[m]il\[n_� ]ig\ch[ncih�q[m�hin� fch_[lfs�l_f[n_^�ni� nb_�jli^o]ncih�i`�

P>=NO� p[fo_m+� Pb_� l_[mih� `il� nbcm� cm�oh]_ln[ch+� Eh�nb_� `onol_)� [^^cncih[f� ]ih]_hnl[ncihm� mbiof^�

\_�n_mn_^�ni�^_n_lgch_�nb[n�qbc]b�acp_m�[h�ijncg[f�l_mjihm_+

3;B;C�9DC9;CHF7H?DC

Eh� nb_� jl_m_hn� mno^s)� /� ]ih]_hnl[ncihm� i`� \i[l� m_g_h� q_l_� om_^� [h^� gcr_^� qcnb� /�

]ig\ch[ncihm� i`�`_lliom,[m]il\[n_+� Och]_� mj_lg�jf[mg[�g_g\l[h_�q[m� nb_� miol]_�i`�fcjc^m)� q_�

_rj_]n_^� nb[n� nb_� gil_� ]ih]_hnl[n_^� m_g_h� m[gjf_� qiof^� jli^o]_� [� bcab_l� p[fo_� i`�P>=NO�

^olcha� ch^o]_^� fcjc^�j_lirc^[ncih+�Diq_p_l)�qcnb� -+.,-+2�gI�i`�`_lliom,[m]il\[n_)� m_g_h� fcjc^
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j_lirc^[ncih� q[m� al_[n_l� [n� nb_� fiq_l� m_g_h� _ih]_hnl[ncih+� Eh� ]ihnl[mn)� qb_h� -+1,/+-� gI�

`_lliom,[m]il\[n_� q_l_� om_^� ni� jligin_� fcjc^�j_lirc^[ncih)� P>=NO� jli^o]ncih� ch� nb_�/� m_g_h�

]ih]_hnl[ncihm� q[m� mcgcf[l+� Pb_l_`il_)� nb_� ]ih]_hnl[ncih� i`� `_lliom� cih� [h^� [m]il\[n_� b[^� [�

al_[n_l� ch`fo_h]_� nb[h� m_g_h� _ih]_hnl[ncih� ih� nb_� ^_al__� i`� m_g_h� fcjc^� j_lirc^[ncih� ch� nbcm�

_rj_lcg_hn+

*<<;9H�D <�8AI;8;FFM�EFD:I9HG

Eh� nb_� jl_m_hn� mno^s)� nb_� [\cfcns� i`�1� \fo_\_lls� jli^o]nm� ni� ^_]l_[m_� ch^o]_^� m_g_h� fcjc^�

j_lirc^[ncih� q[m� ^_n_lgch_^+� =ff� 1� jli^o]nm� ^_]l_[m_^� fcjc^� j_lirc^[ncih� ch^o]_^� \s� `_lliom�

cihm�[h^�[m]il\[n_+�Hiq\omb�\fo_\_llc_m�jimm_mm�[�bcab�[hncirc^[hn�][j[]cns)�nb_l_\s�m][p_hacha�

`l__� l[^c][fm� [h^� ]b_f[ncha� g_n[f� cihm� %Llcil� _n� [b)� .6658� G[beih_h� _n� [b)� .666&+� Hcjc^�

j_lirc^[ncih� ][h�\_� ch^o]_^� ch� nb_� jl_m_h]_� i`�nl[hmcncih�g_n[f� cihm� %=cne_h� _n� [b)� .656&8� nb_�

`_lliom� cihm� []]_f_l[n_� nb_� jli^o]ncih� i`� [feirsf� [h^� j_lirsf� l[^c][fm)� nbom� jlij[a[n_� fcjc^�

j_lirc^[ncih�%=cne_h�_n�[b)� .660&+

L_lb[jm� nb_�\fo_\_lls�jli^o]nm� ch�nb_� m_g_h� m[gjf_m� ]b_f[n_^�nb_� `_lliom� cihm� [h^�nb_l_\s�

jl_p_hncha� clih*ch^o]_^� fcjc^� j_lirc^[ncih� %D_cdh_� _n� [b)� /--/8� D_cg� _n� [b)� /--/&+� =hinb_l�

jimmc\f_� _rjf[h[ncih�qiof^�\_� m][p_hacha� `l__� l[^c][fm+� Pb_� fcjc^�j_lirc^[ncih�l_[]ncih�jli]_mm�

ij_l[n_m� \s� 0� j[nbq[sm7� .&� hih*_htsg[nc])� `l__� l[^c][f*g_^c[n_^� ]b[ch� irc^[ncih8� /&�

hih*_htsg[nc])� hih*l[^c][f� irc^[ncih8� [h^� 0&� _htsg[nc]� l_[]ncih� %L[j[m)� .665)� j6&+� Pb_� `clmn�

j[nbq[s�]ihmcmnm�i`�]b[ch�chcnc[ncih)�jlij[a[ncih�[h^�n_lgch[ncih+�Bl__�l[^c][fm�g[s�\_�`ilg_^�ch�

nb_� jl_m_h]_� i`� fcabn)� b_[n)� g_n[f� cihm)� [h^� nb_h� nb_� l[^c][fm� [nn[]e� fcjc^m� [h^� a_h_l[n_� fcjc^
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l[^c][fm�%N_[]ncih� .&)�qbc]b�l_[]n�qcnb�irsa_h)�jli^o]_�fcjc^�j_lirsf�l[^c][fm)�[h^�irc^ct_�inb_l�

fcjc^�gif_]of_m� %N_[]ncih� /&+� Pb_� ]b[ch� jlij[a[ncih�qiof^� hin� mnij� ohncf� nb_� fcjc^� l[^c][fm� il�

fcjc^�j_lirsf�l[^c][fm�[l_�m][p_ha_^�\s�[hncirc^[hnm�%N_[]ncih�0&�il�/�fcjc^�j_lirsf�l[^c][fm�l_[]n�

ni�jli^o]_�hih*l[^c][f�jli^o]nm�%N_[]ncih�18�L[j[m)� .665)�j6*.0&+

?b[ch�chcnc[ncih7

Bilg[ncih�i`�l[^c][f�T� %ch�nb_�jl_m_h]_�i`�fcabn)�b_[n�il�g_n[f�cihm&

T� (�HD�%fcjc^&� *****å� TD�(�Há�%fcjc^�l[^c][fm8�N_[]ncih�.&

?b[ch�jlij[a[ncih7

H��(�K-� Éå� HK-á�%fcjc^�j_lirsf�l[^c][f&

HK-��(�HD� Éå� HKKG�(�H'�%N_[]ncih�/&

?b[ch�n_lgch[ncih7

O][p_ha_^�\s�[hncirc^[hnm�%N_[]ncih�0&

G_nih_�(�[f]ibif�(�K-�%N_[]ncih�1&
Ep-

Hcjijbcfc]�pcn[gch�A�[h^�bs^lijbcfc]�pcn[gch�?�[l_�/�q_ff*ehiqh�[hncirc^[hnm�nb[n�[l_�[\f_�

ni� m][p_ha_� fcjc^� l[^c][fm+� Kh� nb_� inb_l� b[h^)� g[hs� jf[hn� jb_hifm� _r_ln� [hncirc^[hn� _``_]nm� ni�

chbc\cn�il�l_n[l^� fcjc^�j_lirc^[ncih�\s�m][p_hacha� fcjc^�j_lirsf�l[^c][fm� [h^�nbom�\l_[echa�]b[ch�

l_[]ncihm� %D[ffcq_ff�[h^�Conn_lc^a_)� .666)�j//2*/0.&+�=m�^cm]omm_^)�fiq\omb�\fo_\_llc_m�]ihn[ch�

bcab�]ih]_hnl[ncihm� i`�jb_hifc]� ]igjioh^m� inb_l�nb[h�pcn[gch�A� [h^�pcn[gch�?+� L_lb[jm� nb_m_�

jb_hifc]� ]igjioh^m� m][p_ha_^� fcjc^� l[^c][fm�T� [n� nb_�\_achhcha� [h^� chbc\cn_^� ]b[ch� chcnc[ncih8�

[fn_lh[ncp_fs)� nb_s� g[s� b[p_� m][p_ha_^� fcjc^� j_lirsf� l[^c][fm� HK-'� [h^� n_lgch[n_^� ]b[ch
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jlij[a[ncih+�=m�[�]ihm_ko_h]_)�nb_�p[fo_m�i`�\s*jli^o]nm)�`il�_r[gjf_�I@=)�g[s�^_]l_[m_+

Eh�nb_�jl_m_hn�mno^s)�[ff�1�\fo_\_lls�jli^o]nm�q_l_�ehiqh�ni�]ihn[ch�]ihmc^_l[\f_�[giohnm�i`�

jb_hifc]� ]igjioh^m� %^_n[cfm� q_l_� jl_m_hn_^� ch� ?b[jn_l� /&+� Pb_m_� ]igjioh^m� m__g_^� ni�

m][p_ha_� l[^c][fm)� qbc]b�q_l_� jlij[a[n_^� \s� nb_� `_lliom,[m]il\[n_� ]ig\ch[ncih)� ch� m_g_h� ]_ff�

momj_hmcih�%nb_�fcjc^�miol]_&+�Pb_l_`il_)� [`n_l�m[gjf_m�l_[]n_^�qcnb�PA=)� nb_�nlcg_nbch_�]ifil_^�

mo\mn[h]_�g[chn[ch_^�[�fiq_l�p[fo_+�?ihm_ko_hnfs)�nb_�p[fo_m�i`�P>=NO�q_l_�g[chn[ch_^�qcnbch�

2�b�i`�ch]o\[ncih+�Eh�mbiln)�[hncirc^[hnm)�_+a+�jb_hifc]�]igjioh^m�ch�nb_�\fo_\_lls�jli^o]nm)�g[s�

l_n[l^� clih*ch^o]_^� fcjc^� j_lirc^[ncih� i`�\i[l� mj_lg[niti[� \s� []ncha� [m� g_n[f*]b_f[nil� [h^,il�

l[^c][f�m][p_ha_l+

>_`il_� ]ill_]ncih)� f_[`� _rnl[]n� b[^� nb_� bcab_mn� [hncirc^[hn� ][j[]cns� i`� [ff� 1� \fo_\_lls�

jli^o]nm)�g_[mol_^�\s�nin[f�jb_hifc]m�[h^�nin[f�[hnbi]s[hchm)�l_mofncha�ch�mfcabnfs�bcab_l�P>=NO�

p[fo_m� nb[h� nb_� ]ihnlif� nl_[ng_hn)� qcnb� fcnnf_� ]b[ha_� ip_l� nb_� 2*b� ch]o\[ncih+� Blocn� _rnl[]n� [h^�

jiq^_l�_rnl[]n� [fmi� mbiq_^�[hncirc^[hn�][j[]cns)� [fnbioab�nb_�P>=NO� p[fo_m�q_l_�bcab_l�nb[h�

nb_�]ihnlif�nl_[ng_hn�[h^�f_[`�nl_[ng_hn+�Foc]_�nl_[ng_hn�b[^�bcab_l�P>=NO�p[fo_m�nb[h�nb_�inb_l�

0� \fo_\_lls�jli^o]n� m[gjf_m+� Diq_p_l)� nb_� ^c``_l_h]_�qcnb�nb_� jli*irc^[hn� %B_,=O]&� nl_[ng_hn�

q[m�hin�mcahc`c][hn+�=]]il^cha�ni�nb_�ion]ig_m)�cn�m__gm�nb[n�\fo_\_lls�doc]_�g[s�hin�l_n[l^�fcjc^�

j_lirc^[ncih�[m�q_ff�[m�inb_l�\fo_\_lls�jli^o]nm+�Diq_p_l)�nb_�P>=NO*fce_�p[fo_m�ch�doc]_�q_l_�

bcab_l�nb[h�nb[n� ch�nb_� inb_l�0� \fo_\_lls�_rnl[]nm+� L_lb[jm� [hinb_l�g_]b[hcmg� cm�jl_m_hn�^olcha�

fcjc^� j_lirc^[ncih� l_[]ncih� nb[n� chn_l`_l_m� qcnb� nb_� g_[mol_g_hn� i`�P>=NO+� Pb_l_`il_)� cn� cm�

h_]_mm[ls� [h^� cgjiln[hn�ni� oh^_lmn[h^�nb_� lif_m� i`�\fo_\_lls�jli^o]nm)� m_g_h)� `_lliom� cihm� [h^�

[m]il\[n_�^olcha�nb_�l_[]ncih+
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1DH;CH?7A�?CH;F<;F;C9;�D <�7CH>D9M7C?CG

Oj_lg� fcjc^� j_lirc^[ncih)� qbc]b� ][h� \_� ch^o]_^� \s� `_lliom� cih� [h^� [m]il\[n_)� b[m� \__h�

_mncg[n_^� ch�g[hs� mno^c_m� %Gi^[g[�_n� [c+)� .6638� Pqcaa� _n� [f+)� .6658� Onlt_t_e�_n� [f+)� /---&+� Eh�

nb_m_� mno^c_m)�q[mb_^�g[gg[fc[h� mj_lg[niti[�il� mj_lg[niti[�ch�mig_� _rn_h^_lm�q_l_�om_^� ni�

g_[mol_� nb_� jli^o]ncih� i`�P>=NO+� Diq_p_l)� ch� nb_� jl_m_hn� mno^s)� mj_lg[niti[�h__^_^� ni� \_�

ch]o\[n_^�ch�nb_�jl_m_h]_�i`�\fo_\_lls�_rnl[]nm+

Qmcha�nb_� m[g_�g_nbi^m� [m� ch�?b[jn_l�/)� nb_� nin[f� [hnbi]s[hch�]ihn_hnm� i`�jiq^_l�_rnl[]n)�

`locn�_rnl[]nm)� f_[`�_rnl[]n�[h^�doc]_�q_l_�-+-51)�-+.-6)�-+--0)�[h^�-+05.�ga�g[fpc^ch�0*afo]imc^_�

_kocp[f_hn,gH+� Och]_� nb_� ]ih]_hnl[ncih� i`� nin[f� [hnbi]s[hchm� cm� [mmi]c[n_^� qcnb� [hncirc^[hn�

][j[]cns� %Llcil� _n� [f+)� .665&)� cn� q[m� jimmc\f_� ni� jl_^c]n� nb_� [hncirc^[hn� ][j[]cns� i`�\fo_\_lls�

jli^o]nm� \s� nin[f� [hnbi]s[hchm+� >fo_\_lls� doc]_� b[^� nb_� bcab_mn� p[fo_)� `iffiq_^� \s� nb_� `locn�

_rnl[]n�[h^�jiq^_l�_rnl[]n)�\on�f_[`�_rnl[]n�b[^�nb_�fiq_mn�p[fo_+�Pbcm�il^_l�q[m�nb_�m[g_�[m�nb_�

P>=NO*fce_�mo\mn[h]_m�%Bcaol_�0*0&+�Pbcm�moaa_mnm�nb[n�[hnbi]s[hchm�nb_gm_fp_m�g[s�]ihnlc\on_�

ni�nb_�P>=NO�]ih]_hnl[ncih�g_[mol_^�\s�nb_�`foil_m]_hn�[mm[s+

Pb_� chn_l`_l_h]_� i`� jf[hn� ncmmo_m� ]ihn[chcha� [hnbi]s[hchm� [h^� inb_l� ]igjioh^m� ih� nb_�

P>=NO� [mm[s� ][h� \_� ^_n_lgch_^� \s� ]igj[lcha� nb_� P>=NO� p[fo_m� qcnb� [h^� qcnbion� P>=�

l_[a_hn� %Di^a_m� _n� [f+)� .666&+� Lf[hnm)� mo]b� [m�bcab\omb�\fo_\_llc_m)� _aajf[hnm� [h^�l_^� ][\\[a_)�

]ihn[chcha�bcab�]ih]_hnl[ncih�i`�[hnbi]s[hc^ch�^_lcp[ncp_m)�[\mil\�[n�nb_� m[g_�q[p_f_hanb�%20/�

hg&� [h^� f_[^� ni� ip_l_mncg[ncih� i`�P>=NO� p[fo_m� %Di^a_m� _n� [f+)� .666&+� Di^a_ám� g_nbi^�q[m�

om_^�ch�iol�jcfin�mno^s�ni�g_[mol_�nb_�jin_hnc[f�ip_l_mncg[ncih�i`�P>=NO�\s�g_[molcha�P>=NO
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i`�\fo_\_lls�doc]_� qcnbion� P>=� l_[a_hn+� Diq_p_l)� nb_� ]ihnlc\oncih� i`�\fo_\_lls�doc]_�qcnbion�

[^^cha�P>=�l_[a_hn�q[m�h_afcac\f_�%^[n[�hin�mbiqh&+�Pbcm�^_gihmnl[n_m�nb[n�mig_�]igjioh^m�ch�

\fo_\_lls� doc]_� l_[]n� qcnb� nb_� P>=� l_[a_hn)� jli^o]cha� nb_� P>=NO*fce_� mo\mn[h]_m)� [h^�

]ihnlc\on_� ni� nb_� i\m_lp_^� P>=NO� p[fo_+� Pb_l_`il_)� Di^a_má� g_nbi^� ][hhin� \_� om_^� ch� iol�

mno^s�ni�gi^c`s�nb_�ip_l_mncg[ncih�`lig�doc]_+� Och]_� nb_� `locn� m[gjf_m� [h^�jiq^_l� m[gjf_m� [l_�

[fmi� ^_lcp_^� `lig� \fo_\_llc_m)� Di^a_má� g_nbi^�g[s� hin� [^_ko[n_fs� ]ill_]n� nb_� ip_l_mncg[ncih�

`lig� nb_m_� \fo_\_lls� jli^o]nm+� Ehmn_[^)� q_� g_[mol_^� nb_� P>=NO*fce_� p[fo_m� i`� \fo_\_lls�

jli^o]nm�ch�nb_�[\m_h]_�i`�m_g_h�ni�]ill_]n�nb_�P>=NO�p[fo_m�%Bcaol_�0*0&+

-CH;F<;F;C9;�D<�GI=7F

Ooa[l*lc]b� jf[hn� ncmmo_� _rnl[]nm)� qbc]b� ]ihn[ch� mo]lim_)� `lo]nim_)� afo]im_)� f[]nim_)� ]cnlom�

j_]nch� b[p_� [� jimcncp_� l_f[ncihmbcj� qcnb� nb_� P>=� l_[]ncih� %@o� [h^� >l[gf[a_)� .66/&+� Pb_�

P>=*mo]lim_�l_[]ncih�][h�jli^o]_�[�jl_]cjcn[n_)�[�]bligia_h�nb[n�a_h_l[n_m�[�bcab_l�[\mil\[h]_�

[n� [� mcgcf[l�q[p_f_hanb� ni� nb_�q[p_f_hanb� nb[n� cm� om_^� ni� _mncg[n_� P>=NO� %@o�[h^�>l[gf[a_)�

.66/&+� Oo\mncnoncih� i`� nb_� nlc]bfili[]_nc]� []c^� %P?=&� \s� bs^li]bfilc]� []c^� jlipc^_m� `olnb_l�

jligincih�i`�nb_�P>=*mo]lim_�l_[]ncih�%@o�[h^�>l[gf[a_)� .66/&+� Eh�nb_�jl_m_hn�mno^s)�hi�_``iln�

q[m�om_^�ni�^cm][l^� moa[lm8� nb_l_`il_)� [ff� moa[lm� ch�[ff�1�\fo_\_lls�jli^o]nm�g[s�b[p_� chn_l`_l_^�

qcnb� nb_� P>=NO� [mm[s+� >inb� \fo_\_lls� jiq^_l� [h^� doc]_� q_l_� g[^_� i`�\fo_\_lls� `locn)� nb[n�

]ihn[ch�bcab�]ih]_hnl[ncihm� i`�moa[l8� \fo_\_lls� f_[p_m)� biq_p_l)� ]ihn[ch� fiq�]ih]_hnl[ncihm� i`�

moa[l+� Pb_l_`il_)� j_lb[jm� nb_� bcab� ]ih]_hnl[ncih� i`�moa[l� ch� `locn)� jiq^_l� [h^�doc]_� chn_l`_l_^�

qcnb� nb_� g_[mol_g_hn� i`�P>=NO� [h^,il� jli^o]_^� nb_� P>=NO*fce_� mo\mn[h]_m)� qb_l_[m)� qcnb

3+

?JSURIXHJI�ZNWM� SJUPNVVNRQ� RK�WMJ� HRS\UNLMW�RZQJU%� 5XUWMJU�UJSURIXHWNRQ� SURMNGNWJI�ZNWMRXW� SJUPNVVNRQ%



\fo_\_lls� f_[p_m)� moa[lm� ]ihnlc\on_^� p_ls� fcnnf_� ni� nb_� P>=NO� p[fo_m� i\m_lp_^+� Eh� iol� mno^s)�

P>=NO� [mm[s� i`�\fo_\_lls� jli^o]nm� ch� nb_� [\m_h]_� i`�mj_lg[niti[� [ffiq_^� om� ni� ]ill_]n� nb_�

P>=NO�p[fo_m�`il�P>=NO*fce_�mo\mn[h__%m&�^_lcp_^�`lig�nb_�\fo_\_lls�jli^o]nm+

-CH;F79H?DC�D <�?FDC�K?H>�E>;CDA?9�9DBEDIC:G

>fo_\_llc_m� [h^� inb_l� _^c\f_� jf[hnm� b[p_� mnliha� [hncirc^[hn� ][j[]cns� ^o_� ni� nb_cl� [\oh^[hn�

jb_hifc]� ]igjih_hnm� mo]b� [m� `f[pihic^m� %G[fn� [h^� @o`iol)� .664&8� nb_m_� jb_hifc]� ]igjih_hnm�

]ihn[ch�gofncjf_�bs^lirsf�mo\mncnoncihm�nb[n�m][p_ha_�`l__�l[^c][fm�%Llcil�_n�[f+)� .665&�[h^�]b_f[n_�

g_n[f� cihm�%H[oabnih�_n�[f+)� .656&+�Diq_p_l)� ch�nb_�jl_m_h]_�i`�]_ln[ch�]ih]_hnl[ncihm�i`�]ijj_l�

cih�il�`_lliom�cih)� `f[pihic^m�[fmi�^_gihmnl[n_�[�jli*irc^[hn�][j[_cns�%?[i�_n�[f+)� .6648�?b[h�_n�

[f+)� .666&+� ?ijj_l� cihm� ^cl_]nfs� l_[]n�qcnb� `f[pihic^m� ch� nb_� jl_m_h]_� i`�irsa_h8� nb_� l_[]ncih�

a_h_l[n_m� nb_� `f[pihic^m*?oYY*KX� ]igjioh^m� [h^� jli^o]_m� l_[]ncp_� mj_]c_m� mo]b� [m� bs^lirsf�

l[^c][fm)� qbc]b� ][n[fst_� fcjc^� j_lirc^[ncih+� Ocgcf[lfs)� `_lliom� cihm� ][h� a_h_l[n_�

`f[pihic^m*B_YY*-/�]igjioh^m)�jli^o]_�bs^lirsf�l[^c][fm�[h^�jlij[a[n_�fcjc^�j_lirc^[ncih�%?[i�

_n�[f+)� .664&+

Eh�?b[jn_l�/)�nb_�`f[pihic^m�ch�\fo_\_llc_m�[h^�nb_cl�]b_gc][f�mnlo]nol_m�q_l_�^cm]omm_^+�Pb_�

hog\_l�i`�bs^lirsf� mo\mncnoncihm�[h^�nb_cl�mo\mncnoncih�jimcncihm�[``_]n�nb_� [hncirc^[hn�][j[]cns�

i`�`f[pihic^m� %Coi�_n�[f+)� .6648�G[fn� [h^�@o`iol)� .6648�S[ha�_n� [f+)� .6648� Bl[he_f)� .666&+� Bil�

chmn[h]_)� ^c*KD� mo\mncnoncih� [n� nb_� 0á� [h^� 1á� jimcncihm� jli^o]_m� [� gif_]of_� qcnb� mnliha_l�

[hncirc^[hn� ][j[]cns� nb[h� gif_]of_m� nb[n� ^i� hin� b[p_� bs^lirsf� mo\mncnoncih� il� b[p_� mchaf_�

mo\mncnoncih+� Diq_p_l)� qb_h� nb_m_� `f[pihic^m� l_[]n� qcnb� g_n[f� cihm)� nb_� gofncjf_� bs^lirsf
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mo\mncnoncihm�_hb[h]_�nb_cl�jli*irc^[hn�][j[]cns�%?[i�_n�[f+)� .664&+�L_lb[jm�nb_�`f[pihic^m�ch�nb_�

\fo_\_lls�jli^o]nm� jligin_^� fcjc^�j_lirc^[ncih)� nb_l_`il_� ch]l_[mcha� nb_� P>=NO� p[fo_m� [n� nb_�

]ih]_hnl[ncih�om_^+

,1.(�9DC<DFB7H?DC

=m�mn[n_^�ch�nb_�chnli^o]ncih)�ih_�gif_�i`�I@=�l_[]nm�qcnb�/�gif_m�i`�P>=8�nb_�I@=*P>=�

[^^o]n)� l_^�il�jche)� ][h� [\mil\� [n� mj_]c`c]�q[p_f_hanbm� %2/-*22-�hg&+� Diq_p_l)� inb_l�[^^o]nm�

l[nb_l�nb[h�nb_�I@=*P>=�[^^o]n�[l_�[fmi�jl_m_hn�ch�nb_�gcrnol_)� mch]_�nb_�P>=NO�[mm[s�cm�hin�

mj_]c`c]� `il� I@=+� F[l^ch_� _n� [f+� %/--/&� l_jiln_^� nb_� c^_hnc`c][ncih� i`� nbci\[l\cnolc]� []c^,�

g[fih^c[f^_bs^_,�\[l\cnolc][mc]_� [^^o]nm� [h^� nb_� \[l\cnolc]� []c^,�g[fih^c[f^_bs^_� [^^o]n�qcnb�

fckoc^� ]blig[nial[jbs*g[mm� mj_]nlig_nls� %H?*IO&�g_nbi^+� Ocg�_n�[f+� %/--0&� l_jiln_^� nb_�om_�

i`� bcab*j_l`ilg[h]_� fckoc^� ]blig[nial[jbs� %DLH?&� qb_h� g_[molcha� bog[h� jf[mg[�

g[fih^c[f^_bs^_� [h^� nb_�g_[mol_g_hn�q[m� cgjlip_^� \s� omcha�g_nbsf� g[fih^c[f^_bs^_� [m� [h�

chn_lh[f�mn[h^[l^+�Pb_l_`il_)�[�DLH?�g_nbi^�]iof^�\_�oncfct_^�ni�mj_]c`s�nb_�I@=*P>=�[^^o]n+�

Pb_l_`il_)� ch�`onol_�mno^c_m)�nb_�DLH?�g_nbi^�]iof^�\_�om_^�qcnb�nb_�P>=NO�[mm[s�ni�^_]l_[m_�

nb_�chn_l`_l_h]_�`lig�cgjolcnc_m+

*<<;9H�D <�:?<<;F;CH�8D7FG

Pi� gchcgct_� p[lc[ncih)� l_m_[l]b� ih� mj_lg[niti[� omo[ffs� om_m� ^c``_l_hn� _d[]of[n_m� `c$ig� [n�

f_[mn�0� ^c``_l_hn�\i[lm�_[]b�ncg_+�Diq_p_l)� ch�iol�mno^s)� m_g_h�q[m�om_^�`lig� .� \i[l�_[]b�ncg_+�

I[hs� _``_]nm� cgj[]n� \i[l� mj_lg� ko[fcns)� ch]fo^cha� \i[l� [a_)� m_g_h� ]ih]_hnl[ncih)� m_gch[f

5/

?JSURIXHJI�ZNWM� SJUPNVVNRQ� RK�WMJ� HRS\UNLMW�RZQJU%� 5XUWMJU�UJSURIXHWNRQ� SURMNGNWJI�ZNWMRXW� SJUPNVVNRQ%



jf[mg[� ]igjih_hnm)� `__^� ]igjih_hnm)� ]iff_]ncha� jli]_^ol_)� ]iff_]ncha� ncg_)� il� ^_fcp_ls� ncg_+�

=ff� nb_m_� l_[mihm�g[s�l_mofn� ch�mig_�^c``_l_h]_m�\_nq__h�nlc[fm+� Eh�nb_� `onol_)� m_g_h�mbiof^�\_�

]iff_]n_^� `lig� gil_� nb[h� .� \i[l� [n� [� ncg_)� [h^� ]igj[lcmihm� mbiof^� \_� g[^_� ih� ^c``_l_hn�

_d[]of[n_m+

(DBE7F?GDC�K?H>�HF7:?H?DC7A�7CH?DL?:7CHG

Ooj_lirc^_�^cmgon[m_�%=fp[l_t�[h^�Onil_s)� .650[&)�][n[f[m_�%>[og\_l�_n�[f+)�/---&)�[f\ogch)�

afon[nbcih_� j_lirc^[m_� %=fp[l_t� [h^� Onil_s)� .656&)� pcn[gch�?� [h^�pcn[gch�A� %?blcmnip[� _n� [f+)�

/--18�O[hi]e[�[h^�Goljcmt)�/--1&)�`ioh^�ch�nb_�m_gch[f�jf[mg[)�[l_�\cimshnb_mct_^�[hncirc^[hnm�

nb[n� ^_]l_[m_� fcjc^�j_lirc^[ncih+�Ji� mno^c_m� ch^c][n_^� nb[n� nb_m_� [hncirc^[hnm� chn_l`_l_�qcnb� nb_�

P>=NO� [mm[s+� Pb_l_`il_)� mig_� i`�nb_g� ]iof^� \_� om_^� [m� mn[h^[l^� [hncirc^[hnm� [h^� ][h� \_�

]igj[l_^�qcnb�[hncirc^[hn�][j[]cns�i`�\fo_\_lls�jli^o]nm+� Bil� chmn[h]_)� [hncirc^[hn�][j[]cns�i`�

\fo_\_lls�jli^o]nm�]iof^�\_�_mncg[n_^�\s�nb_�KN=?�omcha�pcn[gch�A�[m� mn[h^[l^8� nb_cl�][j[]cns�

ni�l_n[l^�mj_lg�fcjc^�j_lirc^[ncih�]iof^�\_�_mncg[n_^�mcgofn[h_iomfs�qcnb�pcn[gch�A�[m�[�jimcncp_�

]ihnlif+

.)0� <cbW`ig]cbg

Eh� nb_� jl_m_hn� mno^s)� `_lliom,[m]il\[n_� -+.,-+2� gI� q[m� om_^� ni� jligin_� nb_� fcjc^�

j_lirc^[ncih� i`� \i[l� mj_lg[niti[� %`ch[f� ]ih]_hnl[ncih)� 2-r.�KRgH&+� =ff� \fo_\_lls� jli^o]nm�

^_]l_[m_^�nb_� fcjc^�j_lirc^[ncih�ch^o]_^�\s� `_lliom� cih�[h^�[m]il\[n_+�Diq_p_l)� ]igjioh^m� i`
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\fo_\_lls�jli^o]nm� chn_l`_l_^�qcnb�nb_�P>=NO� [mm[sm+� Pb_� ]igjih_hnm�gimn� fce_fs�ni� l_mofn� ch�

chn_l`_l_h]_�q_l_�jcag_hnm)� moa[lm�[h^�`f[pihic^m+�Diq_p_l)�nb_�ip_l_mncg[ncih�i`�P>=NO*fce_�

mo\mn[h]_m� l_mofncha�`lig�nb_m_� chn_l`_l_h]_m�q[m�]ill_]n_^�\s�j_l`ilgcha�nb_�P>=NO� [mm[s�ih�

\fo_\_lls�jli^o]nm� ch�nb_� [\m_h]_� i`�\i[l�m_g_h+� En�q[m�hin_qilnbs�nb[n� [ff�\fo_\_lls�jli^o]nm�

b[^� mo\mn[hnc[f� [hncirc^[hn� ][j[]cns� ni� l_n[l^� mj_lg� fcjc^�j_lirc^[ncih� ch^o]_^�\s� `_lliom� cihm�

[h^�[m]il\[n_+
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.+� =cne_h� NF� [h^� >o]echab[g� @S+� =h[fsmcm� i`� fcjc^� j_lirc^[ncih� g_]b[hcmgm� ch� bog[h�
mj_lg[niti[+�Iif�N_jli^�@_p�.6608�0270-/*0.2+

/+� =cne_h� NF)� >o]echab[g� @)� D[lecmm� @+� Qm_� i`�[� r[hnbch_� irc^[m_� `l__� l[^c][f� a_h_l[ncha
msmn_g�ni�chp_mnca[n_�nb_�]sninirc]�_``_]nm�i `�l_[]ncp_�irsa_h�mj_]c_m�ih�bog[h�mj_lg[niti[+�
F�N_jli^�B_lncf� .6608�64711.*12-+

0+� =cne_h�NF)�?f[lemih�FO)�Bcmb_l�O+�C_h_l[ncih�i`�l_[]ncp_�irsa_h�mj_]c_m)� fcjc^�j_lirc^[ncih)�
[h^�bog[h�mj_lg�`oh]ncih+�>cif�N_jli^�.6568�1.7.50*.64+

1+� =fnbiom_� C?+� ?igj[lcmih� i`� ]oll_hnfs� om_^� m_g_h� _rn_h^_lm� ch� nb_� mqch_� ch^omnls+�
?igj_h^�?ihnch�A^o]�Ll[]n�R_n�.6648� .67444*45/+

2+� =fp[l_t�FC�[h^�Onil_s�>P+�Ojihn[h_iom� fcjc^�j_lirc^[ncih�ch�l[\\cn�_jc^c^sg[f�mj_lg[niti[7
cnm�_``_]n�ih�mj_lg�gincfcns+�>cif�N_jli^�.65/8�/47..-/*..-5+

3+� =fp[l_t� FC� [h^� Onil_s�>P+� Nif_� i`�moj_lirc^_�^cmgon[m_� ch�jlin_]ncha�l[\\cn� mj_lg[niti[�
`lig�K-�nirc]cns�^o_�ni�fcjc^�j_lirc^[ncih+�>cif�N_jli^�.650[8�/57../6*..03+

4+� =fp[l_t� FC� [h^� Onil_s� >P+� P[olch_)� Dsjin[olch_)� Ajch_jblch_� [h^� [f\ogch� chbc\cn� fcjc^�
j_lirc^[ncih�ch�l[\\cn� mj_lg[niti[�[h^�jlin_]n�[a[chmn� fimm� i`�gincfcns+� >cif�N_jli^� .650\8�
/67215*222+

5+� =fp[l_t� FC� [h^� Onil_s� >P+� Nif_� i`� afon[nbcih_� j_lirc^[m_� ch� jlin_]ncha� g[gg[fc[h�
mj_lg[niti[� `lig� fimm� i`�gincfcns� ][om_^� \s� mjihn[h_iom� fcjc^� j_lirc^[ncih+� C[g_n_� N_m�
.6568�/0744*6-+

6+� =fp[l_t� FC)� Pio]bmnih_� F?)� >f[m]i� H)� Onil_s� >P+� Ojihn[h_iom� fcjc^� j_lirc^[ncih� [h^�
jli^o]ncih� i`� bs^lia_h� j_lirc^_� [h^� moj_lirc^_� ch� bog[h� mj_lg[niti[+� Ooj_lirc^_�
^cmgon[m_�[m�g[dil�_htsg_�jlin_]n[hn�[a[chmn�irsa_h�nirc]cns+�F�=h^lif� .6548�57005*15+

.-+� >[og\_l�F)� >[ff� >=)� Cl[p[h]_� ?M�I_^ch_�R)� @[pc_m*Iil_f�I?C� Pb_� _``_]n� i`�l_[]ncp_�
irsa_h� mj_]c_m� ih� _koch_� mj_lg� gincfcns)� pc[\cfcns)� []limig[f� chn_alcns)� gcni]bih^lc[f�
g_g\l[h_�jin_hnc[f)�[h^�g_g\l[h_�fcjc^�j_lirc^[ncih+�F�=h^lif�/---8�/.7562*6-/+

..+� >_[l^_h� DF)� Boko[s� FS)� Scff[l^� OP+� =jjfc_^� [hcg[f� l_jli^o]ncih+� , A�_^+� Qjj_l� O[^^f_�
Ncp_l)�JF7�Ll_hnc]_*D[ff)�/--1+
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./+� =hih+�>_h]bg[lecha�`il�?[h[^c[h�D_l^m+�Lca�Sch� 3�gihnbm�/--1+

.0+� C[i� C)� Oi`c]� A)� Llcil� NH+� =hncirc^[hn� [h^� jli*irc^[hn� \_b[pcil� i`� `f[pihic^m7�
mnlo]nol_*[_ncpcns�l_f[ncihmbcjm+�Bl__�N[^c_�>cif�I_^�.6648�//7416*43-+

.1+� ?b[h�P)�C[f[nc�M �Ká>lc_h�LF+�Krsa_h�[]ncp[ncih�^olcha�j_lirc^[m_�][n[fsm_^�g_n[\ifcmg�i`�
`f[pih_m�il�`f[p[hih_m+�?b_g�>cif�Ehn_l[]n�.6668� .//7.2*/2+

.2+� ?blcmn_hm_h�N+� =h[fsmcm� i`�p[lc[h]_)� ^_mcah� [h^� l_al_mmcih+� >i][�N[nih)� BH7� ?b[jg[h�#�
D[ff,?N?)� .663+

.3+� ?blcmnip[�U)� F[g_m� LO)� Fih_m� N+� Hcjc^� ^c``omcih� ch� mj_lg� jf[mg[�g_g\l[h_m� _rjim_^� ni�
j_lirc^[ncp_�chdols�`lig�irsa_h�`l__�l[^c][fm+�Iif�N_jli^�@_p�/--18�357032*04/+

.4+� ^_� H[gcl[h^_� A� [h^� C[ahih� ?+� Dog[h� mj_lg� bsj_l[]ncp[ncih� ch� qbif_� m_g_h� [h^� cnm�
[mmi]c[ncih�qcnb� fiq�moj_lirc^_� m][p_hacha� ][j[]cns� ch� m_gch[f� jf[mg[+� B_lncf� On_lcf� .6608�
267./6.*./62+

.5+� ^_�H[gcl[h^_�A)�Fc[ha�D)�Vchc�=lg[h^)�Gi^[g[�D)�C[ahih�?+�N_[]ncp_�irsa_h�mj_]c_m�[h^�
mj_lg�jbsmcifias+�F�N_jli^�B_lncf� .6648�/715*21+

.6+� @o�V�[h^�>l[gf[a_�SF+�Ii^c`c_^�nbci\[l\cnolc_�[]c^�[mm[s�`il�g_[molcha�fcjc^�irc^[ncih�ch�
moa[l*lc]b�jf[hn�ncmmo_�_rnl[]nm+�F�=alc]�Bii^�?b_g�.66/8�1-7.233*.24-+

/-+� Bf_m]b�BI�[h^�C[^_ff[�>I+� @sh[gc]m� i`�nb_�g[gg[fc[h� mj_lg�jf[mg[�g_g\l[h_� ch�nb_�
jli]_mm�i`�̀ _lncfct[ncih+�>ci]bcg�>cijbsm�=]n[�/---8� .1367.64*/02+

/.+� Bl[he_f� AJ+� Bii^� [hncirc^[hnm� [h^� jbsni]b_gc][fm7� jl_m_hn� [h^� `onol_� j_lmj_]ncp_m+�
Lf_h[lpilnl[a_�.6668� ./75+12-*122+

//+� Coi� ?)� ?[i� C)� Oi`c_� A)� Llcil�NH+� Dcab*j_l`ilg[h]_� fckoc^� ]blig[nial[jbs� ]iojf_^�qcnb�
]iofig_nlc]� [ll[s� ^_n_]ncih� i`� _f_]nli[]ncp_� ]igjih_hnm� ch� `locnm� [h^� p_a_n[\f_m7�
l_f[ncihmbcj�ni�irsa_h�l[^c][f�[\mil\[h]_�][j[]cns+�F�=alc]�Bii^�?b_g�.6648�127.454*.463+

/0+� D[`_t� >� [h^� D[`_t� AOA+� N_jli^o]ncih� ch� `[lg� [hcg[fm+� 4'� _^+� Lbcf[^_fjbc[7� Hcjjch]inn�
Scffc[gm�#�Scfechm)�/---+

/1+� D[ffcq_ff� >� [h^� Conn_lc^a_� FI?+� Bl__� l[^c][fm� ch� \cifias� [h^�g_^c]ch_+� 0�Y+� JU7� Kr`il^�
Qhcp_lmcns�Ll_mm)� .666+
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/2+� D_cdh_�?CI)�D[_h_h�CNII)�Kimnp__h�NI)�On[fj_lm�AI)�>[mn�=+�Llin_]ncih�i`�̀ f[pihic^m�
[a[chmn� fcjc^�j_lirc^[ncih7� nb_�mnlo]nol_�[]ncpcns�l_f[ncihmbcj�l_pcmcn_^+�Bl__�N[^c_�N_m�/--/8�
037242*25.+

/3+� D_cg�GA)� P[afc[`_lli�=N)� >i\cfs[�@F+� Bf[pihic^� [hncirc^[hnm7� ]b_gcmnls)�g_n[\ifcmg�[h^�
mnlo]nol_*[]ncpcns+�F�Jonlc�>ci]b_g�/--/8� .0724/*251+

/4+� Di^a_m� @I)� @_Hiha� FI)� Bilh_s� ?B)� Bl[ha_� NG+� Egjlipcha� nb_� nbci\[l\cnolc_�
[]c^*l_[]ncp_*mo\mn[h]_m� [mm[s� `il� _mncg[ncha� fcjc^� j_lirc^[ncih� ch�jf[hn� ncmmo_m� ]ihn[chcha�
[hnbi]s[hch�[h^�inb_l�chn_l`_lcha�]igjioh^m+�Lf[n[�.6668�/-473-1*3..+

/5+� F[l^ch_� @)� =hlifipc]b� I)� Ll_htf_l� L@)� Ni\[l^m� G+� Hckoc^� ]blig[nial[jbs*g[mm�
mj_]nlig_nls�%H?*IO&� chp_mnca[ncih�i`�nb_�nbci\[l\cnolc_�[]c^�l_[]ncp_�mo\mn[h]_m� %P>=NO&�
l_[]ncih+�F�=alc]�Bii^�?b_g�/--/8�2-7.4/-*.4/1+

/6+� F_ofch� ?)� Oio`cl� F?)� S_\_l� L)� H[p[f*I[lnch� @)� ?[fp[sl[]� N+� ?[n[f[m_� []ncpcns� ch� bog[h�
mj_lg[niti[�[h^�m_gch[f�jf[mg[+�C[g_n_�N_m� .6568�/17.52*.63+

0-+� Fibhmih�H=)�S_cnt_�GB)�Bcm_l�L)�I[rq_ff�SI?+� Onil[a_�i`�\i[l�m_g_h+�=hcg�N_jli^�O]c�
/---8�3/7.10*.4/+

0.+� G[beih_h� IL)� Dijc[� =E)� Roil_f[� DF)� N[ob[� FL)� Lcbf[d[� G)� God[f[� PO)� D_chih_h� I+�
=hncirc^[hn� []ncpcns� i`�jf[hn� _rnl[]nm� ]ihn[chcha�jb_hifc]� ]igjioh^m+� F�=alc]� Bii^�?b_g�
.6668�1470621*063/+

0/+� G[fn�S�[h^�@o`iol�@+�D_[fnb�`oh]ncih[fcns�i`�\fo_\_llc_m+�Dilnn_]bhifias�.6648�47/.3*//.+

00+� G[fn�S)� Bilh_s� ?B)� I[lnch�=)� Llcil� NH+� =hncirc^[hn� ][j[]cns+� Rcn[gch� ?)� jb_hifc]m)� [h^�
[hnbi]s[hchm�[`n_l�`l_mb�mnil[a_�i`�mg[ff�`locnm+�F�=alc]�Bii^�?b_g� .6668�1471305*1311+

01+� G[h_ei� P)� Ho]bc� U)� Gi\[s[mbc� P)� Bodcc� P)� O[cni� D)� Gol[]bc� D)� Bodcc� F+� Pb_� _rjl_mmcih� i`�
afon[nbcih_�l_^o]n[m_�ch�nb_�g[f_�l_jli^o]ncp_�msmn_g�i`�l[nm�mojjilnm�nb_�_htsg[nc]�\[mcm�i`�
afon[nbcih_�`oh]ncih�ch�mj_lg[nia_h_mcm+�Aol�F�>ci]b_g�/--/8�/367.24-*.245+

02+� Gb[h^od[�Gf)�R_lg[�=)�>b[l^q[d�=+� Egj[clg_hn�i`�bog[h�mj_lg�gincfcns�[h^�pc[\cfcns�\s�
ko_l]_nch�cm�ch^_j_h^_hn�i`�fcjc^�j_lirc^[ncih+�=h^lifiac[�/--.8�007/44*/5.+

03+� Gi^[g[�D)�Golc\[s[mbc�U)�C[ahih�?+� A``_]n�i`�mj_lg�fcjc^�j_lirc^[ncih�ih� `_lncfct[ncih+� F�
=h^lif� .6638� .47.2.*.24+
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04+� Gomn_l� ?A� [h^� =fnbiom_� C?+� Pb_� `_]oh^cns� i`�jil]ch_� m_g_h� mnil_^� `il� /� ni� 3� ^[sm� ch�
=h^lib_j}� [h^�T*]_ff�~�_rn_h^_l+�Pb_lcia_hifias�.6668�2/7032*043+

05+� H[oabnih�IF)�D[ffcq_ff�>)�H_[hm�LF)�Diofn�FNO+�=hncirc^[hn�[h^�jli*irc^[hn�[]ncihm�i`�nb_�
jf[hn�jb_hifc]m�ko_l]_nch)�aimmsjif�[h^�gslc]_nch+�>cig_^�Lb[lg[]if� .6568�057/526*/532+

06+� Hij_m� O)� Folcmc]ip[�=)� Ooh� FC)� ?[mj_l� NH+� N_[]ncp_� irsa_h� mj_]c_m7� jin_hnc[f� ][om_� `il�
@J=�̀ l[ag_hn[ncih�ch�bog[h�mj_lg[niti[+�Dog[h�N_jli^�.6658� .07563*6--+

1-+� Jcec�H+�=]ncih�i`�[m]il\c]� []c^�[m� [� m][p_ha_l�i`�[]ncp_� [h^� mn[\f_� irsa_h�l[^c][fm+� =g�F�
?fchJonl�.66.8�217...65*../15+

1.+� L[j[m� =I+� =hncirc^[hn� mn[nom)� ^c_n)� honlcncih)� [h^� b_[fnb+� Eh7� Jiao]bc� J)� Jcec� H)� _^m+�
?b_gcmnls�i`�[]ncp_�irsa_h�mj_]c_m�[h^�[hncirc^[hnm+�>i][�N[nih)�BH7�?N?�Ll_mm)� .665+

1/+� Llcil�NH)�?[i�M�I[lnch�=)�Oi`c]�H)�I_Hq_h�F)�Ká>lc_h�?)�Hcm]bh_l�J)�Hbf_h`_f^n�I)�G[fn�
S)� Gl_q_l� M� I[chf[h^� ?I+� =hncirc^[hn� ][j[]cns� [m� ch`fo_h]_^� \s� nin[f� jb_hifc]� [h^�
[hnbi]s[hch�]ihn_hn)�g[nolcns)� [h^�p[lc_ns�i`�UBDDMJTM� mj_]c_m+� F�=alc]� Bii^�?b_g� .6658�
137/353*/360+

10+� N[nns�=G�[h^�@[m�JL+� Hcjc^�j_lirc^[ncih� ch� nb_� l[n�\l[ch�gcni]bih^lc[� ch�nb_�jl_m_h]_�i`�
[m]il\c]�[]c^+�EN?5�I_^�5]c� .6538� .175.2*5.3+

11+� O[hi]e[� @� [h^� Goljcmt� I+� N_[]ncp_� irsa_h� mj_]c_m� [h^� mj_lg� ]_ffm+� N_jli^� >cif�
Ah^i]lchif�/--18�/7./*.4+

12+� 5nlt_t_e�F+� 5_]l_nils�[]ncpcns�i`�\i[l�m_gch[f�p_mc]f_�af[h^m+�N_jli^�>cif�/--/8�/7/10*/33+

13+� 5cee[� 5?+� N_f[ncp_� cgj[]n� i`�irc^[ncp_� mnl_mm� ih� g[f_� l_jli^o]ncp_� `oh]ncih+� ?oll� I_^�
?b_g�/--.8�5752.*53/+

14+� 5cg� =5)� 5[fihce[m� ?)� J[c^ii� @)� Scf]e_h� @HH+� Egjlip_^� g_nbi^� `il� jf[mg[�
g[fih^c[f^_bs^_� g_[mol_g_hn� \s� bcab*j_l`ilg[h]_� fckoc^� ]blig[nial[jbs� omcha� g_nbsf�
g[fih^c[f^_bs^_�[m�[h�chn_lh[f�mn[h^[l^+�F�?blig[nial�/--08�4527004*011+

15+� 5nlt_t_e�F)�Bl[m_l�H)�@_gc[hiqc]t�S)�Gil^[h�S)�Ssmi]ec�L)�Difi^s�@+�A``_]n�i`�̂ _jf_ncih�
n_mnm�%@P&�ih�nb_�]igjimcncih�i`�\i[l�m_g_h+�Pb_lcia_hifias�/---8�217616*630+

16+� 5t]txmhc[e*B[\c[b]tse�>)�>i]b_h_e�I)� 5gil[a�V)�Nsmte[�B+� A``_]n� i`�[hncirc^[hnm� [^^_^�
ni�\i[l�m_g_h�_rn_h^_l�ih�nb_� m_g_h� molpcp[f� ncg_�[h^� mj_lg�]blig[nch� mnlo]nol_+� N_jli^�
>cif�/--08�075.*54+
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2-+� Pqcaa�F)�Bofnih�J)�Cig_t�A)� Elpch_�@O)�=cne_h�NF+�=h[fsmcm� i`�nb_� cgj[]n�i`�chnl[]_ffof[l�
l_[]ncp_� irsa_h� mj_]c_m� a_h_l[ncih� i`� nb_� mnlo]nol[f� [h^� `oh]ncih[f� chn_alcns� i`� bog[h�
mj_lg[niti[7� fcjc^� j_lirc^[ncih)� @J=� `l[ag_hn[ncih� [h^� _``_]ncp_h_mm� i`� [hncirc^[hnm+�
Dog[h�N_jli^�.6658� .07.1/6*.103+

2.+� S[ha�D)�?[i�M�Llcil�NH+�Krsa_h�l_^c_[f�[\mil\cha�][j[]cns�i`�[hnbi]s[hchm+�F�=alc]�Bii^�
?b_g�.6648�1270-1*0-6+

2/+� Uimbchi�I�[h^�Iol[e[gc�G+� Ehn_l[]ncih�i`�clih�qcnb�jifsjb_hifc_�]igjioh^m7� [jjfc][ncih�
ni�[hncirc^[hn�]b[l[]n_lct[ncih+�=h[f�>ci]b_g�.6658�/2471-*11+
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/)+� >ZZYWh�cZ�`ckVig\�V`iYVYffm�dfcXiWhg�cb�j]UV]`]hm�UbX�ach]`]hm�cZ�VcUf�gYaYb

/),� BbhfcXiWh]cb

=lnc`c]c[f� chm_gch[ncih�%=E&�jf[sm� [�pcn[f�lif_� ch�gi^_g�fcp_mni]e�\l__^cha+�>off� m_g_h�][h�

\_� l_[^cfs� `lit_h)� `[]cfcn[ncha� \inb� mbcjjcha� [h^� fiha*n_lg� mnil[a_)� qbcf_� mncff� jli^o]cha�

[]]_jn[\f_� jimn*nb[q� `_lncfcns� %>_[l^_h� _n� [f+)� /--1&+� Diq_p_l)� h_cnb_l� ]lsijl_m_lp[ncih� hil�

]bcff_^� mnil[a_� i`� \i[l� m_g_h� b[p_� jlip_^� m[ncm`[]nils)� [m� nb_s� l_mofn� ch� fimm� i`� gincfcns�

%=fnbiom_�_n�[f+)�/--.&)� fimm�i`�pc[\cfcns�%Alcemmih�_n�[b)�/--.&)�[h^�]_ff�^_[nb�%Lolm_f�_n�[b)� .6408�

Fibhmih�_n�[b)�/---&)�]ofgch[ncha�ch�l_^o]_^�jl_ah[h]s�l[n_m�[h^�mg[ff_l�fcnn_lm�%Ccffgil_�_n�[b)�

.665&+� ?ihm_ko_hnfs)�=E� ch�nb_�mqch_�ch^omnls�cm�fcgcn_^�ni� `l_mb�m_g_h�il�m_g_h�mnil_^�[n�;� .2�

|?� `il� 2*4� ^� %Fibhmih� _n� [b)� /---&+� Diq_p_l)� _p_h� qcnb� mnil[a_� [\ip_� .2� |?)� ]oll_hn� m_g_h�

_rn_h^_lm� ][hhin� jl_p_hn� al[^o[f� fimm� i`� `_lncfcns� %=fnbiom_)� .664&� ^o_� ni� \ci]b_gc][f� [h^�

jbsmcifiac][f�^_al[^[ncih�i`�mj_lg[niti[�%Doi�_n�[b)�/--/&+

=m�mn[n_^�ch�?b[jn_l� .)� mj_lg�]if^�mbi]e�i]]olm�qb_h�[g\c_hn�n_gj_l[nol_�]b[ha_m�l[jc^fs�

`lig� \i[l� \i^s� n_gj_l[nol_� ^iqh� ni� -� |?� %Fibhmih� _n� [b)� /---8� >_[l^_h� _n� [b)� /--1&+� Pb_�

m_hmcncpcns� i`� \i[l� mj_lg� ni� ]if^� mbi]e� cm� ^o_)� ch� j[ln)� ni� nb_� bcab� ]ih]_hnl[ncih� i`�

jifsohm[nol[n_^� `[nns�[]c^m� ch�mj_lg�g_g\l[h_m8� [fnbioab�nb_s�_hb[h]_�g_g\l[h_�`foc^cns� [h^�

`_lncfcns�%Bf_m]b�[h^�C[^_ff[)�/---&)� nb_s�[l_�l_[^cfs�[nn[]e_^�\s�l_[]ncp_�irsa_h�mj_]c_m� %NKO&�

qb_h� nb_� m_g_h� cm� ]iif_^� %?b[nn_ld__� [h^� C[ahih)� /--.8� Ni][� _n� [b)� /--1&+� Oj_lg[niti[�

[nn[]e_^�\s�NKO�oh^_lai� fcjc^�j_lirc^[ncih� %?_lifchc� _n�[b)� /---&)�qbc]b�l_^o]_m�gincfcns� [h^
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pc[\cfcns�%=fp[l_t�[h^�Onil_s)� .65/8�=fp[l_t�[h^�Onil_s)� .6508�>[og\_l�_n�[f+)�/---8�Icmli�_n�[f+)�

/--1&+� Pb_� [^^cncih� i`� [hncirc^[hnm)� _+a+� nb_� _htsg_m� moj_lirc^_� ^cmgon[m_� [h^� afon[nbcih_�

j_lirc^[m_)� cgjlip_^� nb_� pc[\cfcns� i`� `lit_h*nb[q_^� \i[l� mj_lg[niti[� %?_lifchc� _n� [f+)� /--.8�

C[^_[� _n� [f+)� /--1&+� Pb_� [^^cncih� i`� Plifir}� %[� ]igg_l]c[f� ]_ff*j_lg_[\f_)� q[n_l*mifo\f_�

^_lcp[ncp_�i`�pcn[gch�A�qcnb�[hncirc^[hn�jlij_lnc_m&�[fmi�cgjlip_^�nb_�gincfcns�[h^�gcni]bih^lc[f�

[]ncpcns� i`� \i[l� mj_lg[niti[� ^olcha� ]lsijl_m_lp[ncih� %L_h[� _n� [f+)� /--0&+� Pb_l_`il_)�

mojjf_g_hn[ncih�qcnb�[hncirc^[hnm�b[m�jlip_h�ni�\_�jlin_]ncp_�ni�\i[l�mj_lg[niti[�[a[chmn�]if^�

mbi]e�[h^�l_^o]_^�nb_�l[n_�i`�fimm�i`�mj_lg�`_lncfcns+

Hiq\omb�\fo_\_lls�!>BDDJNJTM�BNHTRSJGOLJTM�=fnih&�`locn�[h^�f_[`�_rnl[]nm�b[p_�[�l_f[ncp_fs�

bcab� [hncirc^[hn�][j[]cns)� [h^�nbom�g[s�jlin_]n�\i[l� mj_lg[niti[� `lig�^[g[a_� ^olcha� JN� UJSQO�

mnil[a_+� Hiq\omb�\fo_\_lls� `locn�[h^� f_[p_m� ]ihn[ch�bcab�]ih]_hnl[ncihm� i`�jifsjb_hifm)�qbc]b�

[l_�l_jiln_^�ni�b[p_�bcab_l�[hncirc^[hn�][j[]cns�nb[h�pcn[gchm�?�[h^�A�%Llcil�_n�[f+)� .6658�G[fn�_n�

[f+)� .666&+� >fo_\_lls�_rnl[]nm� ^_]l_[m_^�nb_� nbci\[l\cnolc_� []c^� l_[]ncih� mo\mn[h]_m� %P>=NO&� ch�

\i[l� m_g_h� _rjim_^� ni� `_lliom,[m]il\[n_)� mojjilncha� nb_� c^_[�nb[n� \fo_\_lls� _rnl[]nm� ][h� l_n[l^�

mj_lg� fcjc^� j_lirc^[ncih� %?b[jn_l� 0&+� En� q[m� bsjinb_mct_^� nb[n� [hncirc^[hnm� `lig� \fo_\_lls�

_rnl[]n�g[s�l_^o]_�]if^� mbi]e�[h^�g[s�l_n[ch�mj_lg�pc[\cfcns�[h^�gincfcns� i`�\i[l�mj_lg[niti[�

^olcha� JN� UJSQO� mnil[a_+� Diq_p_l)� nb_l_� [l_� hi� l_jilnm� l_a[l^cha� nb_� om_� i`�

\fo_\_lls*mojjf_g_hn_^�m_g_h�_rn_h^_l+

T*]_ff~�_rn_h^_l�cm�[�`l_ko_hnfs�om_^�m_g_h�_rn_h^_l�nb[n�][h�jl_m_lp_�\i[l�m_g_h�[n� .2*.4�

|?� oj� ni� 3� ^�qcnbion�^_]l_[m_m� ch� mj_lg� `_]oh^cns� %Gomn_l�[h^�=fnbiom_)� .666&+� Eh�nb_�jl_m_hn�

mno^s)� T*]_ff~�q[m� nb_� \[m_� m_g_h� _rn_h^_l)� qcnb� nb_� [^^cncih� i`�\fo_\_lls� f_[`�[h^�jiq^_l
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_rnl[]nm� ni� _hb[h]_� [hncirc^[hn� jlij_lnc_m+� S_� bsjinb_mct_^� nb[n� \fo_\_lls*mojjf_g_hn_^�

T*]_ff~�_rn_h^_lm�qiof^�jlin_]n�bi[l� m_g_h�`lig� ]if^� mbi]e�[h^�irc^[ncp_� mnl_mm)�qcnb�mj_lg�

pc[\cfcns�[h^�gincfcns�g[chn[ch_^�`il�oj�ni�4�il�5�^+

Oj_lg�pc[\cfcns�][h�\_�^_n_lgch_^�\s�g[hs�g_nbi^m+�Pb_�OU>N*.1,LE�mn[chcha�[mm[s�cm�ih_�

i`�nb_g� om_^� ni� ^_n_lgch_� mj_lg� pc[\cfcns+� Pbcm� [mm[s� b[m� \__h� om_^� ch� \off)� mn[ffcih)� \i[l)�

gihe_s)� [h^� bog[h� mj_lg[niti[� %I[rq_ff� _n� [f+)� .6658� V_ha� _n� [f+)� /--.&+� Oj_lg[niti[�qcnb�

chn[]n�g_g\l[h_m� [l_� mn[ch_^�\s� OU>N*.1� ^s_� [h^� ^cmjf[s� [�\lcabn� al__h� `foil_m]_h]_� %oh^_l�

nb_� `foil_m]_hn� gc]lim]ij_&)� qb_l_[m� ]_ffm� qcnb� ^[g[a_^� g_g\l[h_m� [l_� mn[ch_^� \s� LE�

%jlijc^cog� ci^c^_&� [h^� ^cmjf[s� [� \lcabn� l_^� `foil_m]_h]_+� Pb_l_`il_)� mj_lg� pc[\cfcns� ][h� \_�

_rjl_mm_^�[m�nb_�l[nci�i`�OU>N*.1�jimcncp_�]_ffm�ni�nin[f�]_ffm+

Pb_�i\d_]ncp_m�i`�nbcm�mno^s�q_l_�ni�ch]o\[n_�\i[l�mj_lg[niti[�ch�T*]_ff~�_rn_h^_l�[fih_�il�

\fo_\_lls*mojjf_g_hn_^� T*]_ffY$Y� _rn_h^_lm� [h^� ^_n_lgch_7� .&� mj_lg� pc[\cfcns� %omcha� nb_�

OU>N*.1,LE�[mm[s&8�[h^�/&�mj_lg�gincfcns�%omcha�fcabn�gc]lim]ijs&+

/)-� FUhYf]U`g�UbX�aYh\cXg

3;B;C�9DAA;9H?DC

Pb_�mj_lg*lc]b�`l[]ncih�i`�_d[]of[n_m�q[m�]iff_]n_^�`lig�@oli]�\i[lm�[n�[�]igg_l]c[f�Llch]_�

A^q[l^� Emf[h^�b_l^)� omcha� nb_� afip_^*b[h^� n_]bhcko_+� A[]b� mchaf_� _d[]of[n_�q[m� om_^� ch� _[]b�

nlc[f� %m__� _[]b� _rj_lcg_hn� `il�^_n[cfm&+� >i[l� c^_hnc`c][ncih�q[m� l_]il^_^� ni� _hmol_� nb[n� hi� \i[l�

q[m� om_^�gil_� nb[h� ih]_+� Pb_� a_f� `l[]ncih�q[m� l_gip_^� [h^� nb_� mj_lg� ]ih]_hnl[ncih� i`�nb_
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mj_lg*lc]b� `l[]ncih� q[m� _mncg[n_^� omcha� [� Oj_lg[?o_Y$Y� mj_]nlijbinig_n_l� %Ichcno\_� Eh]+)�

Eha_lmiff)�KJ)�?[h[^[&�[n�nb_�`[lg+�Pb_�m_g_h�m[gjf_�q[m�^cfon_^� .7.� \s�T*]_ffYY�_rn_h^_l)�[h^�

nb_�m[gjf_�q[m�cgg_^c[n_fs�nl[hmjiln_^�ni�nb_�f[\il[nils�ch�[�Onsli`i[g�\ir�qcnb�q[n_l�j[]em�[n�

05� |?+� Khfs� m_g_h� qcnb� ;� 4-� "� gincf_� mj_lg[niti[�q[m� om_^+� O_p_l[f� ^lijm� i`�q_ff*gcr_^�

^cfon_^� m_g_h� %.7.� qcnb�_rn_h^_l&� q_l_� nl[hm`_ll_^� ihni� [� af[mm� mfc^_+� Biol� `c_f^m� ih� nb_� m[g_�

mfc^_�q_l_�pc_q_^�[h^�gincfcns�q[m�_mncg[n_^�[]]il^cha�ni�nb_�[p_l[a_�i`�nb_�1�`c_f^m+

'AI;8;FFM�EFD:I9HG

Arnl[]nm� i`�\fo_\_lls� f_[p_m� [h^� jiq^_l�q_l_� g[^_� [m� ^_m]lc\_^� ch� ?b[jn_lm� /� [h^� 0+� Eh�

mbiln)� .+2� a� i`�alioh^� \fo_\_lls� f_[p_m� q_l_�gcr_^�qcnb� /-� gH�i`�[]c^c`c_^�q[n_l� _rnl[]ncih�

mifoncih� %.� "� []_nc]� []c^)� p7p&)� bigia_hct_^� %>lcheg[hh)� LPfK*02� Lifsnlih)� Ho]_lh_)�

Oqcnt_lf[h^&� `il� /� gch� ch� [h� c]_� \[nb)� [h^� ]_hnlc`oa_^� `il� .2� gch� [n� .)334� r� a� [n� 1� |?+� Pb_�

moj_lh[n[hn� q[m� nl[hm`_ll_^� ni� [� 2-� gH� pifog_nlc]� `f[me+� Pb_� j_ff_n� q[m� l_momj_h^_^� qcnb�

[hinb_l� /-� gH� i`� .� "� []c^c`c_^� q[n_l� _rnl[]ncih� mifoncih)� bigia_hct_^� [h^� ]_hnlc`oa_^� [m�

^_m]lc\_^�[\ip_)�[h^�nb_� moj_lh[n[hn�q[m�nl[hm`_ll_^�ni�[�pifog_nlc]� `f[me+� Pb_�m[g_�_rnl[]ncih�

mifoncih�q[m�[^^_^�ni�nb_�pifog_nlc]� `f[me�ni�\lcha�nb_�pifog_�oj�ni� 2-�gH+� >fo_\_lls�jiq^_l�

_rnl[]n�q[m� i\n[ch_^� []]il^cha� ni� nb_� m[g_�jli]_mm� [m� [\ip_)� omcha� .+2� a� i`�\fo_\_lls�jiq^_l�

%jli]_mmcha�[m� ^_m]lc\_^� ch�?b[jn_l�/&+� >fo_\_lls�_rnl[]nm�q_l_� [^domn_^�ni� [�jD�i`�4+0� %\s�nb_�

[^^cncih�i`�mi^cog�bs^lirc^_&�[h^�nb_�]ih]_hnl[ncih�i`�nin[f�jb_hifc]m�ch�\fo_\_lls�_rnl[]nm�q[m�

g_[mol_^�%[m�^_m]lc\_^�ch�?b[jn_l�/&�\_`il_�om_+
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2;7=;CHG

Qhf_mm� inb_lqcm_� mn[n_^)� [ff� ]b_gc][fm� q_l_� jol]b[m_^� `lig� Ocag[*=f^lc]b� ?[h[^[� Hn^�

%K[epcff_)� KJ)� ?[h[^[&+� T*]_ffYY� _rn_h^_l� q[m� il^_l_^� `lig� C_h]il� EIR� %Sii^mni]e)� KJ)�

?[h[^[&+� Oslcha_m� %DOS�Jilg*F_]n� /-gH&� q_l_� jol]b[m_^� `lig�=cl*Pcn_� Lli^o]nm� ?igj[hs)�

Eh]+� %Rclachc[�>_[]b)� R=)�QO=&+� Pb_� OU>N*.1� qilecha� mifoncih�q[m�jl_j[l_^�\s�^cfoncha� nb_�

OU>N*.1� mni]e� mifoncih� %Hcp_,@_[^}� Oj_lg� Rc[\cfcns� Gcn� H*4-..)� ]igjih_hn� =)� Iif_]of[l�

Lli\_m� Eh])� Aoa_h_)� KN)� QO=&� .72-� qcnb� ^cg_nbsf� mof`irc^_� %@IOK&+� >inb� nb_� OU>N*.1�

qilecha� mifoncih�[h^�nb_�jlijc^cog�ci^c^_� %LE&� mni]e�mifoncih� %Hcp_,@_[^}� Oj_lg�Rc[\cfcns�Gcn�

H*4-..)�]igjih_hn�>)�Iif_]of[l�Lli\_m�Eh]&�q_l_�mnil_^�[n�*/-�|?� ch�Ajj_h^il`�no\_m�ql[jj_^�

qcnb�`icf+

*LE;F?B;CH7A�:;G?=C

5WPFQJMFNSBL�PQFPBQBSJONR

Pb_�jb_hifc]�[]c^�]ih]_hnl[ncihm�i`�nb_�jiq^_l�_rnl[]n�[h^�nb_�f_[`�_rnl[]n�q_l_�-+1�[h^� .+2�

ga,gH)� l_mj_]ncp_fs)� g_[mol_^� ch� a[ffc]� []c^� _kocp[f_hn� %C=A&+� Pb_� chn_hncih�q[m� ni� _r[gch_�

gincfcns� [h^� pc[\cfcns� i`� \i[l� mj_lg[niti[� ch� _rn_h^_^� m_g_h� jl_j[l[ncihm� ]ihn[chcha�

\fo_\_lls*^_lcp_^� jb_hifc]� []c^m� ch� ]ih]_hnl[ncihm� mcgcf[l� ni� nbim_� _r[gch_^� omcha� nb_�

`_lliom,[m]il\[n_�gi^_f�ch�?b[jn_l�0)�c+_+�-+-14�[h^�-+.42�ga�C=A,gH)�l_mj_]ncp_fs)�`il�jiq^_l�

[h^�f_[`�jl_j[l[ncihm+�Arn_h^_lm�]ihn[chcha�nb_�chn_h^_^�]ih]_hnl[ncihm�q_l_�om_^�ch�Arj_lcg_hn�

.)� \_][om_� hi� chn_l`_l_h]_� q[m� hin_^� qb_h� nb_� OU>N*.1,LE� [mm[s� q[m� om_^� [n� nb_m_
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]ih]_hnl[ncihm)� [h^�nb_m_� _rn_h^_lm�[l_� l_`_ll_^�ni� [m� f_[`�_rn_h^_l�[h^�jiq^_l�_rn_h^_l� %P[\f_�

1*.&+

P[\f_� 1*.+� O[gjf_� jl_j[l[ncih� `il� g_[molcha� mj_lg� pc[\cfcns� [h^� gincfcns� omcha� ]ihnlif)� f_[`�
_rn_h^_l)�[h^�jiq^_l�_rn_h^_l+

LYaYb�dfYdUfUh]cb

MfYUhaYbh <cbhfc` EYUZ�YlhfUWh IckXYf�YlhfUWh

WcbWYbhfUh]cb WcbWYbhfUh]cb

>lhYbXYX�gYaYb�#aE$" /-- /-- /--
;`iYVYffm�YlhfUWh�#aE$T - .3)-0 .+
Q(WY``s�YlhYbXYf�#aE$ 2+ .,)20 /+
MchU`�#aE$ -2+ -2+ -2+

I\Ybc`]W� UW]Xg� #l`H"Ta[

@:>*aE$T - ,20 /2

";cUf�gYaYb�X]`ihYX�Vm�h\Y�UXX]h]cb�c Z�Q(WY``s�YlhYbXYf�hc�UW\]YjY�U�gdYfa�WcbWYbhfUh]cb�cZ�12)0l,+T*aE�

TLhcW_�V`iYVYffm�`YUZ�YlhfUWh�WcbhU]b]b[� ,).�a[�@:>*aE'�cf�ghcW_�V`iYVYffm�dckXYf�YlhfUWh�WcbhU]b]b[�+)/�a[�
@:>*aE�#gYY�hYlh�Zcf�YlhfUWh]cb�aYh\cX$
T?]bU`� WcbWYbhfUh]cb� c Z�V`iYVYffm(XYf]jYX�d\Ybc`]W� UW]Xg� ]b� h\Y� V`iYVYffm(gidd`YaYbhYX� gYaYb�dfYdUfUh]cbg'�
YldfYggYX�Ug�a[�@:>*aE

P[\f_�1*/+�N_]cj_�i`�̂ c``_l_hn�l[ncim�i`�nb_il_nc][f�fcp_7^_[^�mj_lg�]_ffm+
E]jY5XYUX" .-7- 57/ 15/ /51 /75 -7.-
?fYg\�gYaYb�#dE$T .--- 3++ 1++ /++ /-- -
=UaU[YX�gYaYb�#dE$T - /-- /++ 1++ 3++ .---
M\YcfYh]WU`�fUh]c�h\Uh�igY�ZfYg\�gYaYb�UbX�ZfcnYb(h\Uk�gYaYb�
T� ,5,� X]`ihYX�gYaYb�k]h\�Q(WY``s�YlhYbXYf�h\Uh�kUg�hfUbgZYffYX�VUW_�Zfca�h\Y�d][�ZUfa�

T� ,5,� X]`ihYX�gYaYb�k]h\�Q(WY``s�YlhYbXYf�UZhYf�-�ZfcnYb(h\Uk�WmW`Yg�hfYUhaYbh

5WPFQJMFNS� (/� 4FSFQMJNBSJON� O G� RPFQM� UJBCJLJSX� BNE� MOSJLJSX� TRJNH� ?$DFLL[� FWSFNEFQ� BNE�

CLTFCFQQX$RTPPLFMFNSFE�?$DFLL[�FWSFNEFQ�ON�4BX� 4+� O_g_h�m[gjf_m�q_l_�jl_j[l_^�[m�^_m]lc\_^
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[m� nb_� m_g_h� jl_j[l[ncih� ni� sc_f^� `ch[f� ]ih]_hnl[ncihm� i`� \fo_\_lls*^_lcp_^� jb_hifc]� []c^m�

c^_hnc][f�ni�nbim_�om_^�ch�?b[jn_l�0� %m__�P[\f_�1*.&+� O_g_h�m[gjf_m)�qcnb�[�`ch[f�]ih]_hnl[ncih�i`�

2-rf-},gH)�q_l_�g[chn[ch_^� ch� 0� jl_*q[lg_^�\_[e_lm� %nb_� m[g_� n_gj_l[nol_� [m� nb_� m_g_h&� ni�

[pic^�]if^�mbi]e+�=�/-�gH�[fckoin�i`�m_g_h�m[gjf_�`lig�nb_�0� \_[e_lm�q[m�nl[hm`_ll_^�ni� [�/-�

gH�mslcha_+� Pb_m_� mslcha_m�q_l_� mnil_^�ch�0� Onsli`i[g�\ir_m�[n�2)� .3)� [h^�//�|?)� l_mj_]ncp_fs+�

=ff� mslcha_m�q_l_�f[\_ff_^�\s�m_lc_m�hog\_lm�ni�\fch^�nl_[ng_hnm+�A[]b�i`�nb_� 6�]ig\ch[ncihm� %0�

_rn_h^_lm�\s�0�n_gj_l[nol_m&�q[m�l_jfc][n_^�1�ncg_m+�?iifcha�l[n_�i`�m_g_h�m[gjf_m�%-+/�|?,�gch&�

q[m�]ihnliff_^�\s�[fn_lcha�nb_�[giohn�i`�Onsli`i[g�g[n_lc[f�jf[]_^�ch�_[]b�Onsli`i[g�\ir+�A[]b�

mslcha_�q[m�[acn[n_^�^[cfs�ni�gchcgct_�nb_�_``_]nm�i`�mj_lg�]fogjcha+

5WPFQJMFNS� (%(/� ;FLBSJONRIJP� CFSVFFN� SIFOQFSJDBL� BNE� BDSTBL� LJUF� DFLL� PFQDFNSBHF� O G�RFMFN�

BRRFRRFE� CX� <@2;$(+&:(� GLTOQFRDFNS� MJDQORDOPX%� Pi� p[fc^[n_� nb_� OU>N*.1,LE� `foil_m]_hn�

gc]lim]ijs� `il� [mm_mmcha� mj_lg� pc[\cfcns� oh^_l� nb_m_� ]ih^cncihm)� m_g_h� m[gjf_m� ]ihn[chcha�

^c``_l_hn� l[ncim� i`�fcp_7^_[^� mj_lg[niti[�q_l_�g[^_+� Bl_mb�\i[l� m_g_h�q[m�gcr_^� a_hnfs� [h^�

[ffi][n_^� chni�/� _ko[f�j[lnm+� Kh_�j[ln�q[m�nl[hm`_ll_^�ni� ]lsipc[f�no\_m8� mj_lg�g_g\l[h_m�q_l_�

^[g[a_^�\s�jonncha�nb_�]lsipc[f�no\_m�chni�fckoc^�hcnlia_h�[n�*.63�|?�`il�2�gch�[h^�nb[qcha�`il�/�

`l__t_*n\[q� ]s]f_m+� =`n_l� nb[qcha� nb_� m_]ih^� ncg_)� nb_� `lit_h*nb[q_^� m_g_h� q[m� jiif_^� [h^�

gcr_^�q_ff+�Pb_�l_g[ch^_l�i`�nb_�_d[]of[n_�%hin�mo\d_]n_^�ni�`l__tcha�[h^�nb[qcha&�q[m�gcr_^)� ch�

nlcjfc][n_)�qcnb�nb_�`lit_h*nb[q_^�m_g_h�[n�nb_�`iffiqcha�l[ncim7� .-7-)�57/)�371)�173)�/75)�[h^�-7.-)�

l_mj_]ncp_fs� %P[\f_�1*/&+� Pb_� mn[chcha�[mm[s�q[m� ]ih^o]n_^�[]]il^cha�ni� nb_�g[ho[f� %Iif_]of[l�

Lli\_m� Eh])�Aoa_h_)�KN)�QO=&+� Eh�\lc_`)� .� gH�[fckoinm�i`�_rn_h^_^�m_g_h�q_l_�nl[hm`_ll_^�ni�[
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h_q�n_mn�no\_�[h^�q_l_�gcr_^�qcnb� .� `rH�OU>N*.1�qilecha�mifoncih+� Pb_�m[gjf_�q[m�ch]o\[n_^�

[n�03�|?�`il�2*.-�gch)�nb_h�q[m�gcr_^�qcnb�2� jH�LE�mni]e�mifoncih�[h^�ch]o\[n_^�[n�03�|?�`il�[h�

[^^cncih[f� 2*.-�gch+� =� .-� jH� [fckoin� i`�mn[ch_^� m_g_h�q[m� jcj_nn_^� ni� [� mfc^_)� ]ip_l_^�qcnb� [�

]ip_l�af[mm)� [h^�a_hnfs�jl_mm_^+� Pqi*boh^l_^� mj_lg[niti[�ih�_[]b�mfc^_�q_l_� [mm_mm_^�oh^_l�[�

`foil_m]_hn�gc]lim]ij_� %1--r&� %VAEOO)�S_mn�C_lg[hs&� [h^�q_l_�l_]il^_^�[m�_cnb_l�al__h�%fcp_&�

il� l_^� %^_[^&+� Bl_mb� \i[l� m_g_h� q[m� ]iff_]n_^� [m� ^_m]lc\_^� ch� nb_� m_g_h� ]iff_]ncih)� [h^�

Arj_lcg_hn�.+.�q[m�]ih^o]n_^�ih]_�omcha�ihfs�.� \i[l+

5WPFQJMFNS� (%)/� <PFQM� UJBCJLJSX� JN� SIF� DOMMFQDJBL� ?$DFLL[�FWSFNEFQ#� SIF� LFBG$RTPPLFMFNSFE�

?$DFLL[�FWSFNEFQ�BNE�SIF�POVEFQ$RTPPLFMFNSFE�?$DFLL[�FWSFNEFQ�ON�4BX� -�BS�*� SFMPFQBSTQFR%�

Kh� @[s� 4)� mj_lg� m[gjf_m� q_l_� nl[hm`_ll_^� ni� jl_*]iif_^� n_mn� no\_m+� =jjlircg[n_fs� /� gH� i`�

m_g_h�m[gjf_�q[m�nl[hm`_ll_^�ni�[�n_mn�no\_�nb[n�q[m�jl_*]iif_^�ch�[�Onsli`i[g�\ir�qcnb�[�q[n_l�

\[nb� [h^� g[chn[ch_^� [n� 2)� .3)� [h^� //� |?)� l_mj_]ncp_fs+� O[gjf_m� q_l_� g[chn[ch_^� [n� nb_m_�

n_gj_l[nol_m� ^olcha� ch]o\[ncih+� Oj_lg� pc[\cfcns� i`� _[]b� m[gjf_� q[m� g_[mol_^� omcha� nb_�

OU>N*.1,L.� `foil_m]_hn� gc]lim]ijs)� [m� jl_m_hn_^� ch� Arj_lcg_hn� .+.+� Bl_mb� \i[l� m_g_h� q[m�

]iff_]n_^�[m�^_m]lc\_^�ch�nb_�m_g_h�]iff_]ncih)� [h^�Arj_lcg_hn� .+/�q[m�]ih^o]n_^�1�ncg_m�omcha�

[�^c``_l_hn�\i[l�_[]b�ncg_+

5WPFQJMFNS� (%*/� <PFQM� MOSJLJSX� JN� SIF� DOMMFQDJBL� ?$DFLL[� FWSFNEFQ� BNE� SIF

CLTFCFQQX$RTPPLFMFNSFE� FWSFNEFQR� ON� 4BX� -� BS� *� SFMPFQBSTQFR%� Oj_lg� gincfcns� i`�nb_� m[g_�

m_g_h� m[gjf_m� ch� Arj_lcg_hn� .+/� q_l_� gihcnil_^� cgg_^c[n_fs� [`n_l� n_mncha� mj_lg� pc[\cfcns+
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Oj_lg�gincfcns�q[m�gihcnil_^�ih�@[s�4�jimn�]iff_]ncih+�Pb_�mn[a_�q[lg_l�q[m�[^domn_^�ni�02�Z3�

ni� jl_*q[lg� mfc^_m)� ]ip_l� af[mm� [h^� ][jcff[ls� no\_m+� =� ][jcff[ls� no\_� q[m� om_^� ni� nl[hm`_l�

[jjlircg[n_fs�/-�jH�i`�q_ff*gcr_^�m_g_h�%`lig�_[]b�mslcha_&�ni� [�af[mm�gc]lim]ij_�mfc^_+�Pb_�

m[gjf_�q[m�]ip_l_^�\s�[�]ip_l�af[mm�`il�0-�m_]�%`il�m[gjf_m�`lig�.3�|?�[h^�//�|?&�il�3-�m_]�%`il�

m[gjf_m� `lig� 2� |?&+� Biol� ^c``_l_hn� `c_f^m� ih� nb_� m[g_� mfc^_� q_l_� i\m_lp_^� qcnb� [� fcabn�

gc]lim]ij_� %1--r&� %VAEOO)�S_mn�C_lg[hs&+� Pb_�j_l]_hn[a_� i`�gincf_� ]_ffm�q[m� ]ihmc^_l_^� [m�

gincfcns� %qcnb� 2� "� ch]l_g_hnm&+� Bl_mb� \i[l� m_g_h� q[m� ]iff_]n_^� [m� ^_m]lc\_^� ch� nb_� m_g_h�

]iff_]ncih)�[h^�Arj_lcg_hn� .+0�q[m�]ih^o]n_^�1�ncg_m�omcha�[�^c``_l_hn�\i[l�_[]b�ncg_+

3H7H?GH?9G

Eh�Arj_lcg_hn� .+.)� nb_�l_f[ncihmbcj�\_nq__h�nb_il_nc][f� [h^�[]no[f� fcp_�]_ff�j_l]_hn[a_m�q[m�

[h[fst_^� omcha� [� fch_[l� l_al_mmcih�gi^_f� %Ichcn[\�R_lmcih� .0&+� @c``_l_h]_m� i`�mj_lg� pc[\cfcns�

%Arj_lcg_hn� .+/&)� [h^� mj_lg� gincfcns� %Arj_lcg_hn� .+0&� q_l_� [h[fst_^� \s� /*q[s� =JKR=�

%Ichcn[\� R_lmcih� .0&� ch]fo^cha� _rn_h^_l� [h^� n_gj_l[nol_� [m� g[ch� _``_]nm+� Pb_� l_mofnm� q_l_�

jl_m_hn_^�[m�g_[hm�(�mn[h^[l^�_llil�i`�nb_�g_[hm�%O+A+I+&+�E`�nb_�_``_]nm�i`�_rn_h^_l)�n_gj_l[nol_)�

il�nb_cl�chn_l[]ncihm�q_l_� mcahc`c][hn)�>ih`_llihc�]igj[lcmihm�q_l_�oncfct_^�ni�fi][n_�^c``_l_h]_m+�

Pi� [jjlircg[n_� [� hilg[f� ^cmnlc\oncih)� nb_� jlijilncihm� i`� pc[\f_� mj_lg[niti[� [h^� gincf_�

mj_lg[niti[� q_l_� [l]mch_*nl[hm`ilg_^� jlcil� ni� [h[fsmcm+� On[ncmnc][f� mcahc`c][h]_� q[m� m_n� [n�

[:-+-2+
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/).� KYgi`hg

5WPFQJMFNS� (%(/� ;FLBSJONRIJP� CFSVFFN� SIFOQFSJDBL� BNE� BDSTBL� LJUF� DFLL� PFQDFNSBHF� O G�RFMFN�

BRRFRRFE�CX�<@2;$(+&:8GLTOQFRDFNS�MJDQORDOPX%

Pb_� l_f[ncihmbcj�\_nq__h�nb_il_nc][f� jlijilncihm�i`�fcp_� ]_ffm� [h^� nb_� []no[f� jlijilncihm� i`�

fcp_� ]_ffm� ch� nb_� T*]_fBY� _rn_h^_l� cm� jl_m_hn_^� ch� Bcaol_� 1*.+� Pb_� []no[f� jlijilncihm� i`�fcp_�

mj_lg� ]_ffm� nb[n� q_l_� gihcnil_^� \s� nb_� OU>N*.1,LE� `foil_m]_hn� [mm[s� b[^� [� mnliha� jimcncp_�

[mmi]c[ncih�qcnb� nb_� nb_il_nc][f� jlijilncihm� i`�fcp_� ]_ffm� ch� nb_�T*]_ffYY� _rn_h^_l� %NY:63+2� ")�

L9-+--.&+� Pb_� mfij_� q[m� -+446)� [h^� nb_� chn_l]_jn� q[m� .+6-2+� Oj_lg� [p_l[a_� pc[\cfcns� ch� nb_�

nb_il_nc][f� .--� "� fcp_� m_g_h� m[gjf_�q[m� 5-� ")� nbom� nb_l_� q[m� [jjlircg[n_fs� /-�"� ^[g[a_^�

mj_lg�]_ffm�ch�`l_mb�m_g_h�m[gjf_m+�Bil�[�/-�"�]b[ha_�ch�nb_il_nc][f�^[g[a_^�]_ff�j_l]_hn[a_)�[�

.2+3�"�]b[ha_�q[m�i\m_lp_^�ch�[]no[f�^[g[a_^�]_ff�j_l]_hn[a_+

5WPFQJMFNS� (%)/� <PFQM� UJBCJLJSX� JN� SIF� DOMMFQDJBL� ?$DFLL[�FWSFNEFQ#� SIF� LFBG$RTPPLFMFNSFE�

?$DFLL[�FWSFNEFQ�BNE�SIF�POVEFQ$RTPPLFMFNSFE�?$DFLL[�FWSFNEFQ�ON�4BX� -�BS�*�SFMPFQBSTQFR%

Oj_lg�pc[\cfcns�omcha� OU>N*.1,L.� `foil_m]_hn�gc]lim]ijs� cm�jl_m_hn_^� ch�P[\f_�1*0+� Pb_l_�

q_l_�_``_]nm�i`�_rn_h^_l�[h^�n_gj_l[nol_� %L9-+--.&�[h^�[�n_h^_h]s� %L:-+-34&� `il�[h�chn_l[]ncih�

i`�_rn_h^_l�\s�n_gj_l[nol_+�Pb_�^c``_l_h]_�[giha�nb_�0�_rn_h^_lm�q[m�hin�mcahc`c][hn�[n�2�|?8�nb_�

^c``_l_h]_m� \_nq__h�nb_� ]ihnlif� [h^� nb_�jiq^_l� _rn_h^_l�q_l_� hin� mcahc`c][hn� [n� .3� [h^�//� |?)�

\on� mj_lg� pc[\cfcns� i`�nb_� f_[`� _rn_h^_l� q[m� fiq_l� nb[h� nb_� inb_l� /� _rn_h^_lm� %L9-+-2&+� Pb_�

pc[\cfcns� [n� 2� |?� q[m� [fq[sm� fiq_l� nb[h� nb[n� [n� .3� [h^�//� |?� %L9-+-2&� l_a[l^f_mm� i`�_rn_h^_l+
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qb_l_[m�nb_l_�q[m�hi�mcahc`c][hn�^c``_l_h]_�ih�@[s�4�pc[\cfcns�[n�.3�[h^�//�|?+
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Oj_lg�pc[\cfcns�q[m�l_f[n_^�ni�nb_�]ih]_hnl[ncih�i`�jb_hifc]�]igjioh^m+� Pb_�]ih]_hnl[ncihm�

i`�nin[f�jb_hifc]m�ch�]ihnlif)�jiq^_l�_rnl[]n)�[h^�f_[`�_rnl[]n�q_l_�-)�14+-�rfK$Y)�[h^� .42+-�rfK$Y�

ga� C=A,gH)� l_mj_]ncp_fs+� Oj_lg�pc[\cfcns� %OU>N*.1,LE&� q[m� fiq_l� ch� nb_� f_[`*mojjf_g_hn_^
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_rn_h^_l� nb[h� ch� nb_� ]ihnlif� il� nb_� jiq^_l*mojjf_g_hn_^� _rn_h^_l� moaa_mncha� nb[n� [n� nb_�

]ih]_hnl[ncih�om_^)�f_[`�_rn_h^_l�q[m�^_f_n_lciom�ni�nb_�\i[l�mj_lg[niti[+�Gb[h^od[�_n�[f+� %/--.&�

chp_mnca[n_^� nb_� l_f[ncihmbcj� \_nq__h� ]ih]_hnl[ncihm� i`�ko_l]_nch� %[� `f[pihic^� mo\mn[h]_&� [h^�

bog[h�mj_lg�pc[\cfcns+� Pb_s�l_jiln_^� nb[n� mj_lg�pc[\cfcns�^_]l_[m_^�qb_h�nb_� ]ih]_hnl[ncih�i`�

ko_l]_nch�q[m�;� 2-� jI�%5+12� rfKáY�ga,gH&+� Eh�nb_�jl_m_hn�mno^s)� nb_� a[ffc]�[]c^�_kocp[f_hn�q[m�

om_^� ni� ][fc\l[n_� [hncirc^[hn� p[fo_m� ch� \fo_\_lls� _rnl[]n+� C[ffc]� []c^� _kocp[f_hn� %C=A&� ch� nb_�

jiq^_l*mojjf_g_hn_^� _rn_h^_l� q[m� 14+-r.-$Y� ga,gH8� biq_p_l)� nb_� C=A� ch� nb_�

f_[`*mojjf_g_hn_^� _rn_h^_l� q[m� .42+-r.-$Y� ga,gH+� En� cm� ]f_[l� nb[n� nb_� jiq^_l� _rn_h^_l�

]ihn[ch_^� [� fiq_l� ]ih]_hnl[ncih� i`� C=A)� qb_l_[m� nb_� f_[`� _rn_h^_l� ]ihn[ch_^� [� bcab_l�

]ih]_hnl[ncih�i`�C=A+�Pb_�]ih]_hnl[ncih�i`�C=A� ch�nb_� f_[`�_rn_h^_l�q[m� 0+4*`if^�al_[n_l�nb[h�

nb[n� ch� nb_� jiq^_l� _rn_h^_l+� Pb_l_`il_)� qcnb� [h� ch]l_[mcha� ]ih]_hnl[ncih� i`�

\fo_\_lls*mojjf_g_hn[ncih� ch� nb_� _rn_h^_l)� mj_lg� pc[\cfcns� ^_]l_[m_^+� Pbcm)� nb_l_`il_)� g[s�

_rjf[ch� qbs� mj_lg� pc[\cfcns� ch� nb_� f_[`� _rn_h^_l� b[^� go]b� fiq_l� pc[\cfcns� ]igj[l_^� ni� nb_�

]ihnlif)� qbcf_� pc[\cfcns� ch� nb_� jiq^_l� _rn_h^_l� q[m� mcgcf[l� ni� nb_� ]ihnlif8� nb_l_`il_)� [� gcf^�

]ih]_hnl[ncih�i`�C=A�%_+a+� ch�nb_�jiq^_l�_rn_h^_l&�^c^�hin�[``_]n�mj_lg�pc[\cfcns+

>ilih�jf[sm�[�pcn[f�lif_� ch�]igg_l]c[f�\fo_\_lls�jli^o]ncih+� En�[fq[sm�\ch^m�ni�irsa_h�%v{f�

[h^�v{f)� /--0&)� [h^� cm� mig_ncg_m� [jjfc_^� ni�\fo_\_llc_m� ni� [pic^�\ilih�^_`c]c_h]s+� Diq_p_l)� [�

bcab_l� ]ih]_hnl[ncih� i`�\ilih� g[s� b[p_� [^p_lm_� _``_]nm� ih� mj_lg[niti[+� Pb_� ^cmnlc\oncih� i`�

\ilih�cm� fiq�ch�h[nol_)�ihfs�l_[]bcha�9-+.*-+2�jjg�ch�`l_mb�mol`[]_�q[n_lm� %v{f�[h^�v{f)�/--0&+�

Diq_p_l)� nb_� hilg[f� ]ih]_hnl[ncih� i`�\ilih� ch� \fo_\_lls� f_[p_m� cm� [jjlircg[n_fs� 0.*5-� jjg�

%>fo_\_lls�Jonlcncih� [h^� B_lncfct[ncih&+� Pb_� [^p_lm_� _``_]nm� i`�_r]_mmcp_� \ilih� ih� [hcg[fm� il
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bog[hm� [l_� hin� `offs� oh^_lmnii^)� biq_p_l)� _r]_mmcp_� \ilih� l_mofnm� ch� n_mnc]of[l� ^[g[a_� [h^�

ch`_lncfcns)� [h^� cn� [fmi� ]ihnlc\on_m� ni� fiq� m_g_h� jli^o]ncih)� mj_lg� ]iohn� [h^�gincfcns� %EL?O)�

.665&+�Eh�[hcg[fm)�\ilih�cm�_r]l_n_^�g[chfs�nblioab�olch_+�Eh�nb_�jl_m_hn�mno^s)�\i[l�mj_lg[niti[�

q_l_� ch]o\[n_^� ch� nb_� \fo_\_lls� f_[`*mojjf_g_hn_^� _rn_h^_l+� Lin_hnc[ffs)� nb_� ]ih]_hnl[ncih� i`�

\ilih�ch�nb_�_rn_h^_lm�q[m�nii�bcab�`il�\i[l�mj_lg[niti[)�[h^�nb_l_`il_�^[g[a_^�mj_lg�gincfcns�

[h^� pc[\cfcns)� mch]_� mj_lg[niti[�g[s� hin� b[p_� nb_� [\cfcns� ni� ^_]igjim_� _r]_mmcp_� \ilih+� Pb_�

ehiqf_^a_� i`�\fo_\_lls� f_[`� ]igjimcncih� cm� p_ls� fcgcn_^+� Pb_l_`il_)� ch� `onol_� mno^c_m� \ilih�

]ih]_hnl[ncih�i`�\fo_\_lls�f_[`�_rnl[]nm�mbiof^�\_�^_n_lgch_^�jlcil�ni�omcha� cn�[m�m_g_h�_rn_h^_l�

mojjf_g_hn[ncih+

Oj_lg� pc[\cfcns� [n� 2� Z3� q[m� ]ihmcmn_hnfs� fiq_l� nb[h� nb[n� [n� .3� il� //� |?)� l_a[l^f_mm� i`�

_rn_h^_l+� Pb_l_`il_)� h_cnb_l� nb_� ]ihnlif� hil� [hs� i`� nb_� \fo_\_lls*mojjf_g_hn_^� _rn_h^_lm�

_``_]ncp_fs�jlin_]n_^� mj_lg[niti[�[a[chmn� ]if^� mbi]e+� Pb_� f[]e� i`�[�jlin_]ncp_� _``_]n�g[s�b[p_�

\__h�^o_�ni� nb_�jli*irc^[hn�[]ncih�i`�\fo_\_lls�_rnl[]n� %qbc]b�ch^o]_^� fcjc^�j_lirc^[ncih&)�nbom�

l_mofncha�ch�ch]l_[m_^�m_hmcncpcns�ni�]if^�mbi]e+

O_p_l[f� mo\mn[h]_m�b[p_� \__h�om_^� ch�]lsijl_m_lp[ncih�il�]if^� mnil[a_� i`�\i[l� m_g_h+� Aaa�

sife�[h^�afs]_lif�[l_�om_^�ni�jlin_]n�mj_lg[niti[�i`�\offm�%=gcl[n�_n�[f+)�/--1&)�\i[lm� %Alcemmih�

_n� [f+)� /--.8� V_ha� [h^� P_l[^[)� /--.&)� [h^� l[gm� %Ccf� _n� [b)� /--0&� `lig� ]if^� mbi]e� ^olcha�

]lsijl_m_lp[ncih+� Pb_�>PO)�GEAR)�Vilf_m]i� [h^�=h^lib_j� [l_� fckoc^� _rn_h^_lm� `il�\i[l� m_g_h�

%Fibhmih� _n� [f+)� /---&+� O_g_h� mnil_^� ch� nb_m_� _rn_h^_lm� cm� omo[ffs� mnil_^� [\ip_� .2� |?+� Pb_m_�

_rn_h^_lm� ^i� hin� ]ihn[ch� _aa� sife� il� afs]_lif+� Pb_� l_]igg_h^_^� mnil[a_� n_gj_l[nol_� i`�nb_�

T*]_ff~�_rn_h^_l�cm�\_nq__h�.2� [h^�.4�|?+�L_lb[jm�T*]_ff~�_rn_h^_l�^i_m�hin�]ihn[ch�_aa�sife
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il� afs]_lif8� nbcm� qiof^� ]ihnlc\on_� ni� ohm[ncm`[]nils� pc[\cfcns� [h^�gincfcns� [n� fiq� n_gj_l[nol_m+�

Pb_�>_fnmpcff_�B2�_rn_h^_l�[ffiqm�mnilcha�\i[l�m_g_h�ch�fckoc^�hcnlia_h7� .--�gH�i`�nb_�>_fnmpcff_�

B2� _rn_h^_l� ]ihn[chm� /-�gH�i`�_aa� sife� [h^� /� gH� afs]_lif� %>_[l^_h� _n� [f+)� /--1)� j/.1*/.2&+�

Diq_p_l)� `lit_h*nb[q_^� m_g_h�l_kocl_m� [� f[la_l� hog\_l�i`�mj_lg[niti[�j_l� chm_gch[ncih�ohcn�

]igj[l_^�ni�fckoc^�m_g_h)�[h^�`_lncfcns�g[s�p[ls�mo\mn[hnc[ffs�[giha�m_g_h�m[gjf_m+�Pb_l_`il_)�

`lit_h*nb[q_^�m_g_h�cm�hin�qc^_fs�om_^�ih�]igg_l]c[f�`[lgm�%>_[l^_h�_n�[f+)� /--1)�j/.3*/.4&+�

Eh� nb_� `onol_)� nb_� >_fnmpcff_� B2� _rn_h^_l� ]ihn[chcha� _aa� sife� [h^� afs]_lif� g[s� \_� om_^� qcnb�

\fo_\_lls� _rnl[]n� ni� ^_n_lgch_� nbcm� ]ig\ch[ncih� ][h� ^_]l_[m_� nb_� mnl_mm� i`�]if^� mbi]e� i`�\i[l�

mj_lg[niti[+
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Oj_lg�gincfcns� ch� nb_� f_[`*mojjf_g_hn_^� _rn_h^_l� [h^�jiq^_l*mojjf_g_hn_^� _rn_h^_l�q[m�

go]b� fiq_l� nb[h� ch� nb_� ]ihnlif� _rn_h^_l)� moaa_mncha� [h� chbc\cnils� _``_]n� i`� f_[`�[h^� jiq^_l�

_rnl[]nm� ih� mj_lg� gincfcns+� =m� g_hncih_^� ch� nb_� g[n_lc[fm� [h^� g_nbi^m)� J[KD� q[m� om_^� ni�

ch]l_[m_� nb_�jD�i`�\fo_\_lls�_rnl[]nm� `lig�0� ni�48� nbcm�g[s�b[p_�]b[ha_^�jb_hifc]� ]igjioh^m+�

Pb_l_`il_)� nb_� chbc\cncih� i`� gincfcns� g[s� b[p_� \__h� ^o_� ni� nb_m_� ]igjioh^m+� Eh� il^_l� ni�

_fo]c^[n_�nb_�l_f[ncihmbcj�\_nq__h�]ih]_hnl[ncih�i`�jb_hifc]�]igjioh^m�[h^�\i[l�mj_lg�gincfcns)�

inb_l� _rj_lcg_hnm� q_l_� ]ih^o]n_^� omcha� nb_� m[g_�g_nbi^� [m� mn[n_^� ch� Arj_lcg_hn� .+0+� Pbl__�

\fo_\_lls� f_[`�_rn_h^_lm� ]ihn[chcha� fiq_l� ]ih]_hnl[ncihm� i`� f_[`�_rnl[]n)� [h^� nbl__� \fo_\_lls�

jiq^_l� _rn_h^_lm�]ihn[chcha� fiq_l�]ih]_hnl[ncihm� i`�jiq^_l�_rnl[]n�q_l_�g[^_� [h^� ]igj[l_^�

qcnb�nb_�]ihnlif� %=jj_h^cr�>)�P[\f_� .&+� Oj_lg�gincfcns�i`�nb_�m_p_h�_rn_h^_lm�q[m�g_[mol_^�[n
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@[s� -)� /)� 1)� 3)� [h^� 5� [n�nb_� nbl__� mnil[a_� n_gj_l[nol_m� %=jj_h^cr�>)� Bcaol_m� .*0&+� En�q[m� ]f_[l�

nb[n�nb_�^cfon_^�\fo_\_lls�f_[`�_rn_h^_lm� [h^�jiq^_l�_rn_h^_lm�^c^�hin�_``_]ncp_fs�jlin_]n�mj_lg�

gincfcns�[n�2� |?)�\_][om_�mj_lg�gincfcns�ch�[ff�\fo_\_lls*mojjf_g_hn_^�_rn_h^_lm�^_]l_[m_^�[`n_l�

nb_� nl_[ng_hn� [h^�nb_� fiq�gincfcns�j_lmcmn_^�oj� ni�@[s� 5+� Oj_lg�gincfcns� i`�nb_� \fo_\_lls� f_[`�

_rn_h^_lm�[h^�jiq^_l�_rn_h^_lm�q[m�fiq_l�nb[h�nb[n�i`�nb_�]ihnlif�[n� .3�|?�[h^�//�Z3�ih�@[s�-+�

Pb_� fiq�gincfcns� [fmi� j_lmcmn_^� oj� ni� @[s� 5+� Pb_l_`il_)� nb_� \fo_\_lls� _rnl[]nm)� _p_h� [n� go]b�

fiq_l�]ih]_hnl[ncihm�ch�nb_�T*]_ff~�_rn_h^_l)� chbc\cn_^�\i[l�mj_lg�gincfcns+�L[l^__j�_n�[f+� %.656&�

l_jiln_^� nb_� _``_]nm� i`� jifsjb_hifc_� ]igjioh^m� ih� mj_lg� gincfcns+� =fnbioab� nb_�

gincfcns*chbc\cncha�_``_]n�q[m�mnlo]nol_*^_j_h^_hn)� nb_�4�\_htic]�[]c^�^_lcp[ncp_m� %m[fc]sfc]�[]c^)

0*bs^lirs�\_htic]�[]c^)�jlini][n_]boc]�[]c^)�a_hncmc]�[]c^)�a[ffc]�[]c^)�p[hcffc]�[]c^)�[h^�mslchac]�

[]c^&)� nb_� 4� ]chh[gc]� []c^� ^_lcp[ncp_m� %i*]iog[lc]� []c^)� g*]iog[lc]� []c^)� j*]iog[lc]� []c^)�

][``_c]� []c^)� `_lofc]� []c^)� mch[jc]� []c^� [h^� ]bfilia_hc]� []c^&)� 1� ]iog[lchm� %]iog[lch)�

og\_ffc`_lih_)�_m]of_nch�[h^�m]ijif_nch&)� [h^�0� `f[pihic^m�%ko_l]_nch)�gilch)�[h^�lonch&� chbc\cn_^�

l[n� mj_lg� gincfcns� [`n_l� 2� gch� i`�ch]o\[ncih� qb_h� nb_� `ch[f� ]ih]_hnl[ncih� q[m� .r.-ÖY� gif,H+�

Gb[h^od[�_n�[f+� %/--.&� chp_mnca[n_^�nb_�l_f[ncihmbcj�\_nq__h�ko_l]_nch�_ih]_hnl[ncih�[h^�bog[h�

mj_lg� gincfcns+� Pb_s� l_jiln_^� nb[n� mj_lg� gincfcns� ^_]l_[m_^� ch� nb_� jl_m_h]_� i`� ko_l]_nch� [n�
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jf[mg[� jlin_chm� [h^� l_ila[hct_� nb_� jf[mg[� g_g\l[h_� fcjc^m� [h^� jlin_chm+� ?[j[]cn[ncih�gomn�

i]]ol� [n� nb_� [jjlijlc[n_� ncg_� ni� jligin_� mj_lg� bsj_l[]ncp[ncih)� []limig_� l_[]ncih)� [h^� gomn�

i]]ol�[n�nb_� [jjlijlc[n_� fi][ncih�`il� mj_lg[niti[�ni� `_lncfct_�ii]sn_m+� Eh�nb[n�l_a[l^)� jl_g[nol_�

mj_lg�][j[]cn[ncih�ch^o]_m�]_ffof[l�^_[nb)�l_mofncha�ch�fimm�i`�̀ _lncfcns�%=cne_h�_n�[f+)� .662&+

I[hs�`[]nilm� ][h� ch`fo_h]_�jl_g[nol_�][j[]cn[ncih+� >i[l�mj_lg[niti[�[l_�p_ls� m_hmcncp_� ni�

]if^� mbi]e� [h^� ]lsijl_m_lp[ncih)� jli\[\fs� ^o_� ni� nb_� fiq� ]bif_mn_lif�7jbimjbifcjc^� l[nci� %Difn)�

/---&)�[h^�nb_�bcab�]ih]_hnl[ncih�i`�jifsohm[nol[n_^�`[nns�[]c^m�ch�nb_cl�g_g\l[h_m� %Bf_m]b�[h^�

C[^_ff[)� /---&+� ?if^� mbi]e� [h^� ]lsijl_m_lp[ncih� [l_� [mmi]c[n_^� qcnb� nb_� jbimjbilsf[ncih� i`�

mj_lg� nslimch_� ech[m_m)� qbc]b� nlcaa_l� ][j[]cn[ncih*fce_� [fn_l[ncihm� %G[h_ni� _n� [b)� /--/&+�

=^^cncih[ffs)� ][j[]cn[ncih�][h�\_� chcnc[n_^� ch�nb_�jl_m_h]_�i`�_r]_mmcp_fs�bcab�]ih]_hnl[ncihm�i`�

l_[]ncp_�irsa_h�mj_]c_m�%NKO8�^_�H[gcl[h^_�[h^�C[ahih)� .660&+

=lnc`c]c[f� chm_gch[ncih� cm� `l_ko_hnfs� om_^� ch� nb_� mqch_� ch^omnls+� >_][om_� i`� cnm� _rnl_g_�

m_hmcncpcns�ni� fiq�n_gj_l[nol_)� `lit_h*nb[q_^�\i[l�m_g_h�omo[ffs�^i_m�hin�l_mofn� ch�m[ncm`[]nils�

`_lncfcns+� ?ihm_ko_hnfs)� mj_lg[niti[� [l_� mnil_^� ch� fckoc^� _rn_h^_lm� [n� .2*/-� |?� %Fibhmih� _n� [b)
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/---&+� Diq_p_l)� mj_lg[niti[� mnil_^� ch� nbcm�q[s� [l_� _rjim_^� ni� irc^[ncp_� ^[g[a_)� qbc]b�g[s�

ch^o]_� jl_g[nol_� ][j[]cn[ncih+� =hncirc^[hnm)� qbc]b� [l_� [\f_� ni� m][p_ha_� NKO� [h^� l_n[l^�

irc^[ncp_� ^[g[a_)� mbiof^� jlin_]n� \i[l� mj_lg[niti[� [a[chmn� jl_g[nol_� il� hih*l_aof[n_^�

][j[]cn[ncih� ^olcha� JN� UJSQO� mnil[a_� %Ni][� _n� [f+)� /--1&+� Rcn[gchm� ?� [h^� A� b[p_� \__h� om_^� ni�

jlin_]n� \off� mj_lg[niti[� `lig� irc^[ncp_*ch^o]_^� ][j[]cn[ncih� %K$Bf[b_lns� _n� [f+)� .664&8�

[hncirc^[hn� _htsg_m� mo]b� [m� ][n[f[m_� [h^� moj_lirc^_� ^cmgon[m_� [l_� [fmi� l_jiln_^� ni� jlin_]n�

bog[h� mj_lg[niti[� `lig� nb_m_� _p_hnm� %Linnm� _n� [f+)� .6668� >[og\_l� _n� [f+)� /--0&+� Lb_hifc]�

]igjioh^m� `lig� fiq\omb� \fo_\_llc_m� b[p_� [� mnliha� [hncirc^[hn� ][j[]cns� ni� m][p_ha_� `l__�

l[^c][fm� [h^� ]b_f[n_�g_n[fm� %?b[jn_lm�/)� 0� [h^�1&+�Diq_p_l)� hi� chp_mnca[ncihm� b[p_� l_jiln_^�nb_�

_``_]n� i`�jb_hifc]� ]igjioh^m� ih�\i[l� mj_lg� ][j[]cn[ncih+� Kh� nb_� inb_l�b[h^)� nb_� mnlo]nol_m� i`�

\i[l� mj_lg� g_g\l[h_m� ]b[ha_� [`n_l� ]iifcha)� qcnb� _hb[h]_^� `foc^cns� [h^� ][j[]cn[ncih*fce_�

[fn_l[ncihm+� =fnbioab� nb_� m_hmcncpcns� i`�\i[l� mj_lg[niti[� ni� ]if^� mbi]e� ][h� \_� ^_]l_[m_^� \s�

[^^cha�[hncirc^[hnm� %Ni][�_n�[f+)� /--1&)�qb_nb_l�jb_hifc]�]igjioh^m� `lig� fiq\omb�\fo_\_llc_m�

%ehiqh�ni�b[p_� [hncirc^[hn�jlij_lnc_m&� ][h�jlin_]n� mj_lg[niti[�`lig�]if^*ch^o]_^�][j[]cn[ncih�

cm�hin�ehiqh+

D_j[lch� cm� [� afs]im[gchiafs][h)� m_]l_n_^� ch�nb_� `_g[f_� a_hcn[f� nl[]n�i`�m_p_l[f�g[gg[fc[h�

mj_]c_m+� D_j[lch� cm� `l_ko_hnfs� om_^� ni� _hb[h]_� ][j[]cn[ncih� ch� \off� [h^� mn[ffcih� mj_lg[niti[�

%B[lfch� _n� [f+)� .660&+� Pb_� ][f]cog� cihijbil_� =/0.54� l_aof[n_m� chnl[]_ffof[l� ^cmnlc\oncih� i`�

][f]cog� cihm� [h^� cm� [fmi� om_^�ni� ch^o]_� []limig_�l_[]ncih�i`�][j[]cn[n_^� mj_lg[niti[� ch�g[hs�

mj_]c_m� %Ccid[f[m� _n� [f+)� /--1&+� En� cm� _rj_]n_^� nb[n�\fo_\_lls*mojjf_g_hn_^� m_g_h� _rn_h^_lm� [l_�

[\f_� ni� jlin_]n� \i[l� mj_lg[niti[� [a[chmn� ][j[]cn[ncih� ^olcha� JN� UJSQO� mnil[a_+� =fnbioab� nb_
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g_]b[hcmgm� i`�JN�UJUO� p_lmom� JN� UJSQO� ][j[]cn[ncih�[l_�^c``_l_hn�[h^�hin�]igjf_n_fs�oh^_lmnii^)�

mj_lg[niti[� mnil_^� ch�nb_�\fo_\_lls*mojjf_g_hn_^� _rn_h^_lm�qcff� hin� \_� [\f_� ni� `_lncfct_� ip[� c`�

nb_s� ^i� hin�oh^_lai� ][j[]cn[ncih� ch�nb_�jl_m_h]_� i`�b_j[lch� [h^,il� ][f]cog� cihijbil_� JN� UJSQO%�

Pb_l_`il_)�cn�cm�cgjiln[hn�ni�^_n_lgch_�qb_nb_l�\fo_\_lls*mojjf_g_hn_^�_rn_h^_lm�chbc\cn�b_j[lch�

[h^,il�][f]cog�cihijbil_*ch^o]_^�][j[]cn[ncih+

=fnbioab�nb_�gif_]of[l�g_]b[hcmg� cm�ohehiqh)� ]bfiln_nl[]s]fch_� %?P?&� cm�qc^_fs�om_^�ni�

g_[mol_�mj_lg�][j[]cn[ncih�%Doi�_n�[f+)�/--/[)\8�I[rq_ff�[h^�Fibhmih)� .664&+� Oj_lg[niti[�][h�

\_� mn[ch_^� \s� nb_� ?P?� _rbc\cncha� hih*][j[]cn[n_^� %B� j[nn_lh&)� ][j[]cn[n_^� %>� j[nn_lh&)� [h^�

[]limig_�l_[]n_^�%=N�j[nn_lh&)�l_mj_]ncp_fs+�Pb_�?P?�mn[chcha�[mm[s�q[m�om_^�ni�c^_hnc`s�mj_lg�

][j[]cn[ncih�ch�nb_�jl_m_hn�mno^s+

Pb_�ip_l[ff�i\d_]ncp_�i`�nbcm� mno^s�q[m� ni� _mncg[n_�nb_�jin_hnc[f�_``_]nm�i`�\fo_\_lls�_rnl[]n�

ih�\i[l� mj_lg�][j[]cn[ncih+� Oj_]c`c]�i\d_]ncp_m�q_l_� ni� ^_n_lgch_7� .&� mj_lg�][j[]cn[ncih�mn[nom�

[`n_l� .-� gch� ch]o\[ncih8� [h^� /&� mj_lg� ][j[]cn[ncih� qcnb� il� qcnbion� b_j[lch� [h^,il� ][f]cog�

cihijbil_� %=/0.54&)� qb_h� m_g_h� q[m� ch]o\[n_^� ch� T*]_ff~� _rn_h^_l� [fih_� il�

\fo_\_lls*mojjf_g_hn_^�%jiq^_l�_rnl[]n�[h^�f_[`�_rnl[]n&�T*]_ff~�_rn_h^_lm+

0)-� FUhYf]U`g�UbX�aYh\cXg

3;B;C�9DAA;9H?DC

Pb_�mj_lg*lc]b�`l[]ncih�i`�_d[]of[n_m�q[m�]iff_]n_^�`lig�@oli]�\i[lm�[n�[�]igg_l]c[f�Llch]_�

A^q[l^�Emf[h^�mqch_�b_l^)�omcha�nb_�afip_^*b[h^�n_]bhcko_+�>i[l�c^_hnc`c][ncih�q[m�l_]il^_^�ni
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_hmol_� nb[n� hi� \i[l� q[m� om_^�gil_� nb[h� ih]_+� Pb_� a_f� `l[]ncih� q[m� l_gip_^� [h^� nb_� mj_lg�

]ih]_hnl[ncih� i`�nb_� mj_lg*lc]b� `l[]ncih�q[m� _mncg[n_^� omcha� [� Oj_lg[?o_� mj_]nlijbinig_n_l�

%Ichcno\_� Eh]+)� Eha_lmiff)� KJ)� ?[h[^[&� ih� nb_� `[lg+� Pb_� m_g_h� m[gjf_� q[m� ^cfon_^� .7.� qcnb�

]igg_l]c[f�T*]_ff~�_rn_h^_l)� [h^�nb_�m[gjf_�q[m�nl[hmjiln_^�ni�nb_�f[\il[nils�cgg_^c[n_fs�ch�[�

Onsli`i[g�\ir�qcnb�05�|?�q[n_l�j[]em+�N[q�m_g_h�q[m�^cfon_^�qcnb�T*]_ff~�ni�[]bc_p_�[�`ch[f�

]ih]_hnl[ncih�i`�2-r.�iRgH)� [ffiqcha� `il�nb_� f[n_l�[^^cncih�i`�T*]_ff~�_rn_h^_l�[h^�\fo_\_lls�

_rnl[]nm+� O_g_h�ihfs�qcnb�;�4-�"�gincf_�mj_lg[niti[�q[m�om_^�%Alcemmih�_n�[f+)�/--.&+

'AI;8;FFM�EFD:I9HG

Arnl[]nm� i`�\fo_\_lls� f_[p_m� [h^� jiq^_l�q_l_� g[^_� [m� ^_m]lc\_^� ch� ?b[jn_l� 1+� >fo_\_lls�

_rnl[]nm�q_l_�[^domn_^�ni�[�jD�i`�4+3�\s�nb_�[^^cncih�i`�mi^cog�bs^lirc^_�[h^�nb_�]ih]_hnl[ncih�

i`�nin[f�jb_hifc]m�ch�\fo_\_lls�_rnl[]nm�q[m�g_[mol_^�\_`il_�om_�%[m�^_m]lc\_^�ch�?b[jn_l�/&+

2;7=;CHG

Qhf_mm� inb_lqcm_� mn[n_^)� [ff� ]b_gc][fm� q_l_� jol]b[m_^� `lig� Ocag[*=f^lc]b� ?[h[^[� Hn^�

%K[epcff_)� KJ)� ?[h[^[&+� D_j[lch�qilecha� mifoncih�q[m� jl_j[l_^� \s� ^cmmifpcha� -+-.� a� b_j[lch�

%.--)---�ohcnm&�ch�.-�gH�m[fch_+�?[f]cog�cihijbil_�%=/0.54&�qilecha�mifoncih�q[m�jl_j[l_^�\s�

^cfoncha� .� ga� i`�][f]cog� cihijbil_� ch� .+6-65� gH� ^cg_nbsf� mofjbirc^_� %@IOK&+� Pb_� ?P?�

qilecha�mifoncih�q[m�jl_j[l_^�\s�^cmmifpcha�-+30-1�a�%/-�ggif,H&�Plcm*D?f)� .+2.6�a�J[?f�%.0-�

ggif,H&)� -+./04�a�H*]smn_ch_� %2�ggif,H&)� [h^�-+-633�a�]bfiln_nl[]s]fch_� %jolcns� 5-�")�DLH?8�

42-� jgif,H&� ch�/--�gH�^_cihct_^�^cmncff_^�q[n_l�%@@S&+�Pb_�]bfiln_nl[]s]fch_� %?P?&�qilecha
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mifoncih� q[m� [^domn_^� ni� [� jD� i`� 4+5� \s� nb_� [^^cncih� i`� mi^cog� bs^lirc^_� mifoncih+�

L[l[`ilg[f^_bs^_�%./+2�"�q,p&�q[m�jl_j[l_^�\s�^cmmifpcha�./+2�a�j[l[`ilg[f^_bs^_�ch�.--�gH�

@@S�]ihn[chcha�-+2�I�Plcm*D?f�mifoncih8� mi^cog�bs^lirc^_�mifoncih�q[m�om_^�[^domn�ni�[�jD�i`�

4+1+�Pb_� .)�1*^c[t[\c]s]fiW/+/+/Xi]n[h_�%@=>?K8�-+/135�a)�-+//I&�q[m�^cmmifp_^�ch�.�gH�L>O8�

nb_�gcrnol_�q[m�nb_h�gcr_^�q_ff�qcnb�6�gH�afs]_lif+

*LE;F?B;CH7A�EF;E7F7H?DC

Pb_�_rn_h^_^�m_g_h�m[gjf_m�q_l_�jl_j[l_^�ni�jlipc^_�[�\fo_\_lls�jiq^_l*^_lcp_^�jb_hifc]�

[]c^� ]ih]_hnl[ncih�i`�-+-14�ga,gH�a[ffc]� []c^� _kocp[f_hn� %C=A&)� [h^� [�\fo_\_lls� f_[`*^_lcp_^�

jb_hifc]� []c^�]ih]_hnl[ncih�i`�-+.42�ga,gH�C=A)� l_mj_]ncp_fs)� [m� ^_m]lc\_^� ch�?b[jn_lm� 0� [h^

1+

3;B;C�EFD9;GG?C=�7C:�GHDF7=;

O_g_h�jli]_mmcha� [h^� mnil[a_�q_l_� ^ih_� [m� ch�?b[jn_l�1+� Eh� mbiln)� T*]_ff~�_rn_h^_l�q[m�

om_^�ni�`olnb_l�^cfon_�nb_� .7.� ^cfon_^�\i[l�m_g_h�ni�jlipc^_�[�]_ff� momj_hmcih�qcnb�34+2rfKY,gH+�

>fo_\_lls� f_[`� [h^� jiq^_l� _rnl[]n� q_l_� [^^_^� ni� _[]b� m_g_h� jl_j[l[ncih� ni� jlipc^_� /�

_rj_lcg_hn[f� \fo_\_lls*mojjf_g_hn_^� jl_j[l[ncihm� [h^� [� ]ihnlif� jl_j[l[ncih+� O_g_h� m[gjf_m)�

qcnb� [� `ch[f� ]ih]_hnl[ncih� i`� 2-rf-Y,gH)� q_l_� b_f^� ch� 0� jl_*q[lg_^� \_[e_lm� %nb_� m[g_�

n_gj_l[nol_� [m� nb_� m_g_h&� ni� [pic^� ]if^� mbi]e+� =�/-�gH�[fckoin� i`�m_g_h� m[gjf_� `lig� nb_� 0�

\_[e_lm�q[m�nl[hm`_ll_^�ni� [�/-�gH�mslcha_+� Pb_m_� mslcha_m)� f[\_ff_^�\s�m_lc_m�hog\_lm�ni�\fch^�

nb_� ij_l[nil�ni� nl_[ng_hnm)� q_l_� mnil_^� ch�0� Onsli`i[g�\ir_m� [n� 2)� .3)� [h^�//� |?)� l_mj_]ncp_fs+
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A[]b�i`�6�]ig\ch[ncihm� %0� _rn_h^_lm�\s�0� n_gj_l[nol_m&�\[^�0� l_jfc][ncihm�ni� ch]l_[m_�jl_]cmcih+�

?iifcha�l[n_�i`�m_g_h�m[gjf_m�%-+/�|?,gch)�m__�?b[jn_l�1&�q[m�]ihnliff_^�\s�[fn_lcha�nb_�[giohn�

i`� Onsli`i[g� g[n_lc[f� jf[]_^� ch� _[]b� Onsli`i[g� \ir+� Pb_� ^[s� nb[n� \i[l� mj_lg[niti[� q[m�

]iff_]n_^�[h^�jli]_mm_^�q[m�l_]il^_^�[m�@[s�-+� A[]b�mslcha_�q[m� [acn[n_^�^[cfs�ni�[pic^�mj_lg�

]fogjcha+�?[j[]cn[ncih�mn[nom�i`�m_g_h�m[gjf_m�q_l_�[mm_mm_^�ih�@[s�/+

*LE;F?B;CH7A�:;G?=C

5WPFQJMFNS� (/� <PFQM� DBPBDJSBSJON� RSBSTR� BGSFQ� JNDTCBSJON� JN� B� VBSFQ� CBSI�GO Q� ('� MJN%� O_g_h�

m[gjf_m�q_l_�nl[hm`_ll_^�ni�h_q�jl_*]iif_^�n_mn�no\_m�%2)� .3)�[h^�//�|?)�l_mj_]ncp_fs&� ch�[�q[n_l�

\[nb�ni�g[chn[ch�mnil[a_�n_gj_l[nol_m�%2)� .3)�[h^�//�|?)�l_mj_]ncp_fs&+�O[gjf_m�q_l_�nb_h�mn[ch_^�

[]]il^cha�ni�nb_�?P?�mn[chcha�[mm[s�%Bl[m_l�_n�[f+)� .662&�[`n_l�ch]o\[ncih�ch�nb_�q[n_l�\[nb�[n�06�

|?�`il� .-�gch+� Eh�\lc_`)�[�12�jH�[fckoin�i`�mj_lg�]_ff�momj_hmcih�q[m�gcr_^�qcnb�[�12�jH�[fckoin�

i`�?P?�qilecha� mifoncih�`il� .� gch)� `iffiq_^�\s�nb_�[^^cncih�i`�5� jH�[fckoin�j[l[`ilg[f^_bs^_�

%./+2�"&�ch�-+2I�Plcm*D?f�`il�3-�m_]+�=�.-�jH�[fckoin�i`�̀ cr_^�m_g_h�]_ff� momj_hmcih�q[m�jf[]_^�

ih�[�mfc^_�[h^�gcr_^�qcnb� .� ^lij�i`�-+//�I�@=>?K�ni� cgj_^_�`foil_m]_h]_� `[^cha+�=�]ip_lmfcj�

q[m�]ip_l_^�ih�nb_� af[mm� mfc^_)� [h^�q[m� ]igjl_mm_^8� _r]_mm� `foc^�q[m� l_gip_^�\s�Gcg�Scj_m}�

ncmmo_+� Ofc^_m�q_l_� m_[f_^�qcnb�]f_[l�h[cf�jifcmb�[h^�q_l_� chp_mnca[n_^� cgg_^c[n_fs� ch�nb_�^[le+�

Kh_�boh^l_^�mj_lg�]_ffm�q_l_�_r[gch_^�ih�_[]b�mfc^_�omcha�[�`foil_m]_hn�gc]lim]ij_� %12-*16-�

hg+� Bn� 2.-)� HL� 2/-8� V_cmm)� S_mn� C_lg[hs&+� Pbl__� j[nn_lhm� q_l_� c^_hnc`c_^7� B)� ohc`ilg�

`foil_m]_h]_� i`� nb_� _hncl_� b_[^)� ]b[l[]n_lcmnc]� i`� oh][j[]cn[n_^)� []limig_*chn[]n� ]_ffm8� >)
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`foil_m]_h]_*`l__� \[h^� ch�nb_�jimn[]limig[f� [l_[)� ]b[l[]n_lcmnc]� i`�][j[]cn[n_^)� []limig_*chn[]n�

]_ffm8�[h^�=N)�`foil_m]_h]_�[\m_hn�`lig�nb_�b_[^)�]b[l[]n_lcmnc]�i`�[]limig_*l_[]n_^�]_ffm+�Pbl__�

l_jfc][n_m�q_l_�j_l`ilg_^�`il�_[]b�n_gj_l[nol_� [h^�_rn_h^_l�]ig\ch[ncih�ni� ch]l_[m_�jl_]cmcih)�

[h^�0� l_jfc][n_m�q_l_�j_l`ilg_^�`il�_[]b�_rj_lcg_hn�ni� _mncg[n_�p[lc[ncih�[giha�\i[lm+� O_g_h�

%.� _d[]of[n_&�q[m�]iff_]n_^�`lig�.�\i[l)�[h^�Arj_lcg_hn� .�q[m�]ih^o]n_^�0�ncg_m+

5WPFQJMFNS� )/� <PFQM� DBPBDJSBSJON� RSBSTR� JN� SIF� BCRFNDF� BNE&OQ� PQFRFNDF� O G�IFPBQJN� BNE&OQ�

DBLDJTM� JONOPIOQF%� O_g_h� m[gjf_m� mnil_^� [n� 0� n_gj_l[nol_m� ch� 0� _rn_h^_lm�q_l_� nl[hm`_ll_^� ni�

h_q� jl_*]iif_^� n_mn� no\_m� %2)� .3)� [h^� //� |?)� l_mj_]ncp_fs&� ch� [� q[n_l� \[nb+� O[gjf_m� i`�_[]b�

]ig\ch[ncih� %0� n_gj_l[nol_m� r� 0� _rn_h^_lm� * � 6� ]ig\ch[ncihm&� q_l_� m_f_]n_^� [h^� om_^� ch�

Arj_lcg_hn�/+�Bclmn)� 64-� jH�i`�_[]b�m_g_h�m[gjf_�q[m�jcj_nn_^�nqc]_�chni�/� n_mn�no\_m+�Clioj� .�

]igjlcm_^�6�n_mn�no\_m�qcnbion�b_j[lch�il�][f]cog�cihijbil_�=/0.54+� Clioj�/�]igjlcm_^�6�n_mn�

no\_m�qcnb�0-�jH�i`�b_j[lch�mifoncih�%K+KKfa,gH�^cmmifp_^�ch�m[fch_&�qcnbion�][f]cog�cihijbil_)�

ni� i\n[ch� [� `ch[f� b_j[lch� ]ih]_hnl[ncih� i`�0-� ja,gH+� O_g_h� m[gjf_m� i`�Clioj� .� [h^�Clioj� /�

q_l_� ch]o\[n_^�`il�1�b�[n�06�|?� ch�nb_�q[n_l�\[nb+�=`n_l�1�b� ch]o\[ncih)� [�b[f`�pifog_�i`�m_g_h�

m[gjf_� %162� jH&� `lig� _[]b�alioj�q[m� nl[hm`_ll_^� ni� [�h_q�n_mn�no\_+� Pb_� m[gjf_m� ch�h_q�n_mn�

no\_m� `lig� Clioj� .� q_l_� gcr_^� qcnb� nb_� ][f]cog� cihijbil_� qilecha� mifoncih� %^cmmifp_^� ch�

^cg_nbsf� mofjbirc^_)�@IOK&� ni� i\n[ch� [�`ch[f� ][f]cog� cihijbil_� ]ih]_hnl[ncih�i`�.-� jI)� [h^�

nbcm�alioj�q[m�l_`_ll_^�ni�[m�Clioj�0+�=�162�jH�i`�m_g_h�m[gjf_�`lig�Clioj�/�q_l_�gcr_^�qcnb�

nb_�][f]cog�cihijbil_�qilecha�mifoncih�%nb_�`ch[f�]ih]_hnl[ncih�q[m�-+-.�gI&�ch�h_q�n_mn�no\_m)�

[h^�nbcm�alioj�q[m�l_`_ll_^�ni�[m�Clioj�1+� O_g_h�m[gjf_m�ch�Cliojm�0� [h^�1�q_l_�ch]o\[n_^�`il
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0-�gch�[n�06�|?+�@olcha�nb_�ch]o\[ncih)�nb_�m_g_h�m[gjf_m�ch�Clioj� .� [h^�Clioj�/�q_l_�mn[ch_^�

\s� ?P?� mifoncih� ni� ^_n_lgch_� ][j[]cn[ncih� mn[nom)� qb_l_[m� nb_� m_g_h� m[gjf_m� ch�Clioj� 0� [h^�

Clioj�1�q_l_� mn[ch_^�\s� ?P?� mifoncih�[`n_l� 0-�gch� ch]o\[ncih� ni� ^_n_lgch_� nb_cl� ][j[]cn[ncih�

mn[nom+� Pb_�?P?�mn[chcha�g_nbi^�q[m�^ih_� [m�^_m]lc\_^�ch�Arj_lcg_hn� .+� Biol�nlc[fm�q_l_�^ih_�

`il� _[]b� _rj_lcg_hn� ni� ch]l_[m_� jl_]cmcih+� O_g_h� %.� _d[]of[n_&� q[m� ]iff_]n_^� `lig� .� \i[l� [n� [�

ncg_)�[h^�Arj_lcg_hn�/�q[m�]ih^o]n_^�1�ncg_m+

3H7H?GH?9G

Pb_� jl_p[f_h]_� i`� B� j[nn_lh� ch� Arj_lcg_hn� .� q[m� ]igj[l_^� [giha� _rn_h^_l)� mnil[a_�

n_gj_l[nol_)� [h^� nb_cl� chn_l[]ncih� \s� /*q[s� =JKR=� %a_h_l[f� fch_[l� gcr_^� gi^_f8� Ichcn[\�

R_lmcih� .0&+� Pb_� jl_p[f_h]_� i`�=N� j[nn_lh� ch� Arj_lcg_hn� /� q[m� ]igj[l_^� [giha� ^c``_l_hn�

_rn_h^_lm)�mnil[a_�n_gj_l[nol_m)�b_j[lch�_``_]n)�][f]cog�cihijbil_�_``_]n)�[h^�nb_cl�chn_l[]ncih�\s

1*q[s�=JKR=�%a_h_l[f�fch_[l�gcr_^�gi^_f8�Ichcn[\�R_lmcih�.0&+� Eh�Arj_lcg_hn� .)� c`�nb_�_``_]nm�

i`�_rn_h^_l)� mnil[a_� n_gj_l[nol_)� il� nb_cl� chn_l[]ncih�q_l_� mcahc`c][hn)� >ih`_llihc� ]igj[lcmihm�

q_l_� oncfct_^� ni� fi][n_� ^c``_l_h]_m+� Eh� Arj_lcg_hn� /)� c`� nb_� _``_]nm� i`� _rn_h^_l)� mnil[a_�

n_gj_l[nol_)� b_j[lch)� il� ][f]cog� cihijbil_� q_l_� mcahc`c][hn)� >ih`_llihc� ]igj[lcmihm� q_l_�

oncfct_^� ni� fi][n_� ^c``_l_h]_m+� @[n[� q_l_� mo\d_]n_^� ni� [l]mch_� nl[hm`ilg[ncih� ni� i\n[ch� [h�

[jjlircg[n_fs�hilg[f�^cmnlc\oncih+�On[ncmnc][f�mcahc`c][h]_�q[m�m_n�[n�[:-+-2+
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0).�KYgi`hg

5WPFQJMFNS�(%� <PFQM�DBPBDJSBSJON�RSBSTR�BGSFQ�JNDTCBSJON�JN�B�VBSFQ�CBSI�GO Q�('�MJN

Oj_lg�][j[]cn[ncih�mn[nom�%B�j[nn_lh�j_l]_hn[a_&�cm�jl_m_hn_^�ch�P[\f_�2*.+�@[n[�`il�B)�>)�[h^�

=N�j[nn_lhm�[l_�jl_m_hn_^�ch�=jj_h^cr�?�%Bcaol_m� .*0&+� Pb_�_``_]n�i`�_rn_h^_l�ih�B�j[nn_lh�q[m�

mn[ncmnc][ffs� ^c``_l_hn)�qcnb�[�bcab_l�j_l]_hn[a_� ch� f_[`*mojjf_g_hn_^� _rn_h^_l� nb[h� ch�nb_� inb_l�

_rn_h^_lm�%L9-+--.&+�Pb_�_``_]n�i`�n_gj_l[nol_�ih�B�j[nn_lh�q[m�[fmi�mn[ncmnc][ffs�^c``_l_hn)�qcnb�[�

bcab_l�j_l]_hn[a_�[n�//�|?�nb[h�[n�inb_l�mnil[a_�n_gj_l[nol_m�%L:-+-/&+� Pb_�_``_]n�i`�chn_l[]ncih�

i`� _rn_h^_l� \s� n_gj_l[nol_� q[m� jli`ioh^� %L9-+--.&+� Pb_� j_l]_hn[a_m� i`� B� j[nn_lh� ch�

jiq^_l*mojjf_g_hn_^�_rn_h^_l�q_l_�bcab_l�nb[h�nb_�]ihnlif�[n�2� |?� %L9-+-2&)�\on�mcgcf[l�ni�nb_�

]ihnlif� [n� .3� [h^�//� |?+� Pb_�j_l]_hn[a_m� i`�B�j[nn_lh� ch� nb_� f_[`*mojjf_g_hn_^� _rn_h^_l�q_l_�

mcgcf[l)�l_a[l^f_mm�i`�n_gj_l[nol_m8� ch�nb_�jiq^_l*mojjf_g_hn_^�_rn_h^_l)�B�j[nn_lh�q[m�fiq_l�[n�

.3�|?�%L9-+-2&8�biq_p_l)�ch�nb_�]ihnlif)�B�j[nn_lh�q[m�fiq_l�[n�2�|?�%L9-+-2&+

MUV`Y�2*.+�Oj_lg�][j[]cn[ncih�mn[nom�%B�j[nn_lh�"&�[`n_l�ch]o\[ncih�ch�[�q[n_l�\[nb�`il�.-�gch+
2|? .3�|? //�|?

?ihnlif 1 . +- Ç 0 +lY 2. +4.0 +3�Y 26+4�Ç�.+/�áY
H_[`�_rn_h^_l 42+-�Ç. +3 �Y 5-+-�Ç-+6}} 43+0�Ç/+.� }}
Liq^_l�_rn_h^_l 30+4�Ç / +5 $á} 2-+-�Ç/+0 26+1�Ç�.+1}áááY
OU`iYg�UfY�dfYgYbhYX�Vm�aYUb�u�L)>)F)� Zcf�.�X]ZZYfYbh�Y^UWi`UhYg�#.� fYd`]WUh]cbg�Zcf�YUW\�Y^UWi`UhY$)�
P]h\]b�U�fck'�aYUbg�k]h\cih�U�Wcaacb�gidYfgWf]dh�kYfY�X]ZZYfYbh�#I7+)+0$)
P]h\]b�U�Wc`iab'�aYUbg�k]h\cih�U�Wcaacb�gidYfgWf]dh�kYfY�X]ZZYfYbh�#I7+)+0$)
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5WPFQJMFNS� )%� 4FSFQMJNBSJON� O G � RPFQM� DBPBDJSBSJON� VJSI&VJSIOTS� IFPBQJN� BNE&OQ� DBLDJTM�

JONOPIOQF�1)*(.-

Onil[a_�n_gj_l[nol_�^c^�hin�b[p_�[h�_``_]n�ih�nb_�[]limig_�l_[]ncih�%L:-+40&+�Diq_p_l)� nb_�

jlijilncih�i`�mj_lg[niti[�nb[n�_rbc\cn_^� []limig_� l_[]ncih�^c``_l_^� [giha� nb_� nbl__� _rn_h^_lm�

%L*-+--/&+� =^^cncih[ffs)� nbcm� jlijilncih� q[m� [mmi]c[n_^� qcnb� om_� i`� b_j[lch� [h^� ][f]cog�

cihijbil_�%L:-+-1)�L:-+--.)�l_mj_]ncp_fs&+�Diq_p_l)�hi�chn_l[]ncihm�q_l_�mcahc`c][hn+�Pb_l_`il_)�

ihfs�nb_� _``_]nm� i`�_rn_h^_l)� b_j[lch)� [h^�][f]cog� cihijbil_� [fih_�q_l_� ]ihmc^_l_^)� [h^�mj_lg�

][j[]cn[ncih�mn[nom� %j_l]_hn[a_�i`�=N�j[nn_lh&� cm�jl_m_hn_^�ch�P[\f_�2*/+�?igjf_n_�^[n[�`il�B)�>)�

[h^� =N�j[nn_lhm� [l_� jl_m_hn_^� ch�=jj_h^cr� ?� %Bcaol_m� 1*.2&+� Bil� nb_� 0� m_g_h� _rn_h^_lm)� nb_�

j_l]_hn[a_� i`�=N�j[nn_lh�i`�mj_lg[niti[�q[m� fiq_l� ch�nb_� f_[`*mojjf_g_hn_^�_rn_h^_l�nb[h�nb_�

inb_l� /� _rn_h^_lm� %L:-+--/&+� Diq_p_l)� ]ihnlif� [h^� jiq^_l*mojjf_g_hn_^� _rn_h^_lm� q_l_� hin�

^c``_l_hn� %L:-+1/&+� Bil� nb_� _``_]n� i`�b_j[lch)� nb_�j_l]_hn[a_� i`�=N�j[nn_lh� i`�mj_lg[niti[�q[m�

bcab_l�ch�nb_�jl_m_h]_�i`�b_j[lch�nb[h�ch�nb_�[\m_h]_�i`�b_j[lch�%L:-+-1&+�Pb_�j_l]_hn[a_�i`�=N�

j[nn_lh�i`�mj_lg[niti[�q[m�bcab_l� ch�nb_�jl_m_h]_� i`�][f]cog� cihijbil_� nb[h� ch�nb_� [\m_h]_�i`�

][f]cog�cihijbil_�%L:-+--.&+

0)/� =]gWigg]cb

*<<;9H�D <�G;B;C�;LH;C:;FG�DC�GE;FB�97E79?H7H?DC

Oj_lg� ][j[]cn[ncih� ch� nb_�T*]_ff~� _rn_h^_l� [fih_�q[m� ]igj[l_^� ni� mj_lg�][j[]cn[ncih� ch

./.
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\fo_\_lls*mojjf_g_hn_^�_rn_h^_lm+� Eh�\inb�nb_�\fo_\_lls�jiq^_l*mojjf_g_hn_^�_rn_h^_l�[h^�nb_�

f_[`*mojjf_g_hn_^�_rn_h^_l)�j_l]_hn[a_m�i`�mj_lg[niti[�qcnb�[h�B�j[nn_lh�q_l_�bcab_l�nb[h�nb[n�

ch� nb_� ]ihnlif� m[gjf_m+� Pb_l_`il_)� \fo_\_lls*mojjf_g_hn_^� _rn_h^_lm� l_n[l^_^� ][j[]cn[ncih*fce_�

[fn_l[ncihm�i`�mj_lg[niti[�JN�UJSQO�qb_h�\i[l�mj_lg[niti[�q_l_�ch]o\[n_^�[n�2�|?+

P[\f_� 2*/+� Oj_lg� ][j[]cn[ncih� mn[nom� %=N� j[nn_lh� "&� qcnb,qcnbion� b_j[lch� [h^,il� ][f]cog�
cihijbil_�=/0.54+
OUf]UV`Y EYjY` :K�dUhhYfb I(jU`iY

<cbhfc` 20)/�u � ,)3%z
>lhYbXYf EYUZ�YlhYbXYf 12)4�u � ,)2w

IckXYf�YlhYbXYf 20),�&� ,)0%z -+--/
AYdUf]b Gc 2, )+u � ,)-

RYg 2/)1�&,)1 +)+/

<U`W]ia�Bcbcd\cfY Gc 14)0�u � ,)/

RYg 21),�u � ,). -+--.
OU`iYg�UfY�dfYgYbhYX�Vm�aYUb�u �L)>)F)� Zcf�/�X]ZZYfYbh�Y^UWi`UhYg)
P]h\]b�h\Y�Wc`iab'�aYUbg�k]h\cih�U�Wcaacb�gidYfgWf]dh�kYfY�X]ZZYfYbh�#I7+)+0$)

=�bcab�]ih]_hnl[ncih�i`�bs^lia_h�j_lirc^_�%;� .� ggif,H&�][h�chbc\cn�nslimch_�jbimjb[n[m_m8�

nbom� ch]l_[mcha� nslimch_�jbimjbilsf[ncih� %Bil^)� /--1&� [h^�_hb[h]cha�][j[]cn[ncih+� Kh�nb_� inb_l�

b[h^)� irc^[hnm� ][h� [fmi� ch]l_[m_� chnl[]_ffof[l� ][f]cog� ]ih]_hnl[ncihm� \s� []ncha� ih� jlin_ch�

jbimjbilsf[ncih�%Bil^)�/--1&+� En�cm�cgfce_fs�nb[n�mnil[a_�n_gj_l[nol_�ch`fo_h]_^�nb_�\ci[]ncpcns�i`�

jb_hifc]� ]igjioh^m)� mch]_� nb_m_� [hncirc^[hnm� [l_� hih*_htsg[nc]� ch� h[nol_+� Ni][� _n� [f+� %/--1&�

l_jiln_^� nb_�om_� i`�\onsf[n_^�bs^lirsnifo_h_� %>DP&� ih�\i[l� mj_lg[niti[� molpcp[f� [h^� `_lncfcns�

[`n_l�nb_� `lit_h*nb[q�jli]_mm+� Pb_s�]ih`clg_^� nb_� [hncirc^[hn�][j[]cns� i`�>DP)� [h^�hin_^�nb[n

.//
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>DP� ]iof^� ch]iljil[n_� chni� mj_lg� g_g\l[h_m� [h^� jl_p_hn� nb_� ^[g[acha� ch`fo_h]_� i`� fcjc^�

j_lirsf� l[^c][fm+� Eh� nb_� jl_m_hn� mno^s)� nb_� ]ihn_hnm� i`� \fo_\_lls� _rnl[]n� q_l_� hin� [h[fst_^+�

Pb_l_`il_)�qb_nb_l� [ff�jifsjb_hifm� [l_� [\f_�ni� j_h_nl[n_�g[gg[fc[h� ]_ff�g_g\l[h_)� _mj_]c[ffs�

\i[l� mj_lg� g_g\l[h_m)� l_g[chm� oh]_ln[ch+� Diq_p_l)� mig_� jb_hifc]m� mo]b� [m� `f[pihic^m� ][h�

[``_]n�[�m_lc_m�i`�chnl[]_ffof[l�_htsg_m)�qbc]b�ch^c][n_m�nb[n�nb_m_�`f[pihic^m�][h�ch]iljil[n_�chni�

g[gg[fc[h� ]_ffm� %Ic^^f_nih� _n� [f+)� /---&+� Pb_l_`il_)� j_lb[jm� nb_� jb_hifc]� ]igjioh^m� ch� nb_�

\fo_\_lls�jiq^_l�[h^�f_[`�_rnl[]nm�ch]iljil[n_^�chni�mj_lg�g_g\l[h_m�[h^�m][p_ha_^�_r]_mmcp_�

ch^o]_^� NKO)� nb_l_\s� chbc\cncha� ][j[]cn[ncih*fce_� [fn_l[ncih+� Kh� nb_� inb_l� b[h^)� mj_lg�

g_g\l[h_�^_mn[\cfct[ncih�[mmi]c[n_^�qcnb�]if^�mbi]e�g[s�]b[ha_�g_g\l[h_� fcjc^�]igjimcncih)�

ch]l_[m_�g_g\l[h_�`foc^cns�[h^�j_lg_[\cfcns)�nb_l_\s�_f_p[ncha�nb_�]ih]_hnl[ncih�i`�chnl[]_ffof[l�

][f]cog�cihm)�qbc]b�g[s�_hb[h]_�][j[]cn[ncih�%I[rq_ff�[h^�Fibhmih)� .6648�>l_cn\[ln�[h^�J[il)�

.6668� S[nmih)� /---8� Cl__h� [h^�S[nmih8� /--.&+� Oj_lg�g_g\l[h_� j_lg_[\cfcns� ch]l_[m_m� [`n_l�

]iifcha+�En�cm�]f_[l�nb[n�nb_�bcab_l�chnl[]_ffof[l�][f]cog�]ih]_hnl[ncih�ch^o]_^�][j[]cn[ncih+

=fnbioab�gif_]of[l� g_]b[hcmgm� i`�][j[]cn[ncih� [l_� hin� ]_ln[ch)� cn� [jj_[lm� nb[n� _r]_mmcp_�

NKO�jli^o]ncih�[]]_f_l[n_m�[h�ch`for�i`�][f]cog�cihm)�nlcaa_lcha�[^_hsfsf�]s]f[m_�[h^�ch]l_[mcha�

nb_�]ih]_hnl[ncih�i`�]=IL)� l_mofncha�ch�][j[]cn[ncih�[h^�][j[]cn[ncih*[mmi]c[n_^�jlin_ch�nslimch_�

jbimjbilsf[ncih� %D[l^s)� /--/)� j528� Ncpfch)� /--1&+� ?ihm_ko_hnfs)� \fo_\_lls� _rnl[]nm� ]ihn[chcha�

[hncirc^[hnm� g[s� jl_p_hn� _r]_mmcp_� NKO� jli^o]ncih� [h^� nb_l_`il_� chbc\cn� ][j[]cn[ncih+�

=]]il^cha� ni� ?b[jn_lm� 0� [h^� 1)� nb_� [hncirc^[hn� ]ih]_hnl[ncih� %C=A,gH&� ch� nb_�

f_[`*mojjf_g_hn_^� _rn_h^_l�q[m� bcab_l�nb[h� nb[n� ch� nb_�jiq^_l*mojjf_g_hn_^� _rn_h^_l� [h^� nb_�

]ihnlif)� ]ihmcmn_hn� qcnb� nb_� al_[n_l� j_l]_hn[a_� i`� mj_lg[niti[� qcnb� nb_� B� j[nn_lh� ch� nb_
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f_[`*mojjf_g_hn_^�_rn_h^_l+

*<<;9H� D <�G;B;C� ;LH;C:;FG� DC� GE;FB� 97E79?H7H?DC� ?C� H>;�EF;G;C9;� D <�>;E7F?C� 7C:� 97A9?IB�

?DCDE>DF;

=ff� m_g_h� m[gjf_m� b[^� bcab� j_l]_hn[a_m� i`� nb_� =N� j[nn_lh)� ch^c][ncha� nb[n�

\fo_\_lls*mojjf_g_hn_^� _rn_h^_lm� ^c^� hin� chbc\cn� b_j[lch*ch^o]_^� il� nb_� ][f]cog�

cihijbil_*ch^o]_^� ][j[]cn[ncih+� D_j[lch� cm� [� afs]im[gchiafs][hm� m_]l_n_^� \s� mj_]c`c]� ]_ffm� ch�

nb_� `_g[f_� a_hcn[f� nl[]n� %L[llcmb� _n� [f+)� .655&+� Pb_� gif_]of[l� g_]b[hcmgm� i`�b_j[lch*ch^o]_^�

][j[]cn[ncih�ch�g[gg[fc[h�mj_lg[niti[�[l_�oh]_ln[ch)�[h^�cnm�ch`fo_h]_�p[lc_m�[giha�mj_]c_m+� En�

cm�nbioabn�nb[n�afs]im[gchiafs][hm�[l_�[\f_�ni�\ch^�ni�[h^�l_gip_�m_gch[f�jf[mg[�jlin_chm8�nb_s�

][h� _f_p[n_� chnl[]_ffof[l�jD� [h^� ch]l_[m_� ]=IL� mshnb_mcm� %L[llcmb� _n� [f+)� .661&)� nbom� ch^o]cha�

][j[]cn[ncih+� Eh� nb_� jl_m_hn� mno^s)� \i[l� mj_lg[niti[� mnil_^� ch� nb_� 0� _rn_h^_lm� [n� 0� ^c``_l_hn�

n_gj_l[nol_m�q_l_� ch]o\[n_^�ch�nb_�jl_m_h]_�il�[\m_h]_�i`�b_j[lch+� >[m_^�ih�nb_�?P?� mn[chcha�

[mm[s)� ;� 32� "� i`� mj_lg[niti[� ch� _[]b� m[gjf_� oh^_lq_hn� [h� []limig_� l_[]ncih+� Och]_�

][j[]cn[ncih� cm� [� jl_l_kocmcn_� `il� nb_� []limig_� l_[]ncih)� cn� cm� jimmc\f_� nb[n� gil_� mj_lg[niti[�

oh^_lq_hn� ][j[]cn[ncih� nb_h� []limig_� l_[]ncih+� Pbcm� mnl_hanb_hm� nb_� [mm_lncih� nb[n� \i[l� mj_lg�

][j[]cn[ncih� [h^� []limig_� l_[]ncih� ][h� \_� l_aof[n_^� \s� b_j[lch� ch� nb_� jl_m_h]_� i`�\fo_\_lls�

_rnl[]n+

Pb_� g[dil� `oh]ncih� i`� [� ][f]cog� cihijbil_� cm� ni� [mmcmn� ][f]cog� cihm� ni� ]limm� mj_lg�

g_g\l[h_m)� nb_l_\s�ch]l_[mcha�chnl[]_ffof[l�][f]cog�]ih]_hnl[ncihm+� Pb_�gif_]of[l�g_]b[hcmgm�

i`�nb_�[]limig_�l_[]ncih�b[p_�hin�\__h�`offs�]f[lc`c_^+�Diq_p_l)� ch]l_[mcha�chnl[]_ffof[l�][f]cog
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]ih]_hnl[ncih� []]_f_l[n_m� nb_� []limig_� l_[]ncih� %D[l^s)� /--/)� j5/*50&+� Ooj_lirc^_� ^cmgon[m_�

%OK@&�\fi]em�][f]cog�cihijbil_� %=/0.54&*ch^o]_^�[]limig_�l_[]ncih�%Clcp_[o�_n�[f+)� .662&�il�

nb_�b_j[lch*ch^o]_^�][j[]cn[ncih�ch�\offm�%K$Bf[b_lns�_n�[f+)� .664&+�Diq_p_l)�ch�nb_�jl_m_hn�mno^s)�

nb_�?P?�[mm[s�^_gihmnl[n_^�nb[n�[�bcab_l�jlijilncih�i`�[]limig_�l_[]ncih�ch�\i[l�mj_lg[niti[�

i]]oll_^�ch�jl_m_h]_�i`�][f]cog�cihijbil_)�[h^�nb_�j_l]_hn[a_�nb[n�oh^_lq_hn�[]limig_�l_[]ncih�

q[m� mcahc`c][hnfs�bcab_l� nb[h�nb[n� ch�nb_� [\m_h]_� i`�][f]cog� cihijbil_+� Pb_l_`il_)� [hncirc^[hnm�

`lig�\fo_\_lls�_rnl[]nm�^c^�hin�jl_p_hn�mj_lg[niti[�`lig�oh^_laicha�][j[]cn[ncih�[h^�[]limig_�

l_[]ncih+

*<<;9H�D <�?C9I87H?DC�H?B;�DC�GE;FB�97E79?H7H?DC�7C:�79FDGDB;�F;79H?DC

Pb_�[p_l[a_�ncg_�l_kocl_^�ni�]igjf_n_�][j[]cn[ncih�[h^�[h�[]limig_�l_[]ncih�p[lc_m�[giha�

mj_]c_m� %D[l^s)� /--/)� j3-&+� Eh� Arj_lcg_hn� /)� m_g_h� m[gjf_m� ch� Clioj� .� ]ihn[ch_^� h_cnb_l�

b_j[lch� hil� ][f]cog� cihijbil_8� biq_p_l)� nb_� j_l]_hn[a_m� i`�=N� j[nn_lh� ch� _[]b� m[gjf_� q_l_�

mcahc`c][hnfs�bcab_l�[`n_l�m_g_h�m[gjf_m�q_l_�ch]o\[n_^�`il�1�b+�Pb_l_`il_)� ch]o\[ncih�ncg_�g[s�

\_� [hinb_l� g[dil� `[]nil� ch� mj_lg� ][j[]cn[ncih� [h^� nb_� []limig_� l_[]ncih+� Eh� nb_� `onol_)� nb_�

l_f[ncihmbcj� [giha� ch]o\[ncih� ncg_)� b_j[lch� [h^,il� ][f]cog� cihijbil_� ]ih]_hnl[ncihm)� [h^�

\fo_\_lls�_rnl[]n�]ih]_hnl[ncihm�mbiof^�\_�g_[mol_^+

.?B?H7H?DC�D <�H>;�(4(�GH7?C?C=�7GG7M

?bfiln_nl[]s]fch_� %?P?&� cm� [� `foil_m]_hn� [hnc\cinc]� nb[n� ]b_f[n_m� g_g\l[h_*[mmi]c[n_^�

^cp[f_hn� ][ncihm)� _mj_]c[ffs� ?[Y�Y� %D[ff_nn� _n� [f+)� .64/&+� =fnbioab� nb_� gif_]of[l� g_]b[hcmg� i`
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?P?�[mm[s� cm�hin�`offs�oh^_lmnii^�%D[l^s)�/--/)� j3/*318�S[ha�_n�[f+)� .662&)�?P?�`foil_m]_h]_�

]b[ha_m� qb_h� mj_lg� ][j[]cn[ncih� mn[nom� ]b[ha_m)� [h^� nbcm� `foil_m]_h]_� cm� [\f_� ni� ^cmnchaocmb�

hih][j[]cn[n_^�mj_lg�]_ffm)�][j[]cn[n_^�mj_lg�]_ffm)�[h^�[]limig_�l_[]n_^�mj_lg�]_ffm+�Diq_p_l)�

jin_hnc[f� chn_l`_l_h]_� l_mofncha� `lig� inb_l� ^cp[f_hn� ][ncihm�g[s� q_[e_h� `foil_m]_h]_� chn_hmcns�

^o_� ni� ?[YY+� Eh� nb_� jl_m_hn� mno^s)� ]igjih_hnm� i`�nb_� T*]_ff~� _rn_h^_l� [h^� \fo_\_lls� _rnl[]n�

`lig�jiq^_l�[h^�f_[p_m�q_l_�ohehiqh+� Pb_l_`il_)�q_�][hhin�_p[fo[n_�jin_hnc[f� chn_l`_l_h]_�i`�

nb_�T*]_ff~�_rn_h^_l�[h^�nb_�\fo_\_lls*mojjf_g_hn_^�_rn_h^_lm�qb_h�omcha�nb_�?P?�[mm[s+�=m�

g_hncih_^� ch� ?b[jn_l� 1)� m_g_h� m[gjf_m� ][h� \_� q[mb_^� \s� L>O� \o``_l� omcha� ]_hnlc`oa[ncih�

%I[rq_ff�_n�[f+)� .6658�Cl__h�[h^�S[nmih)�/--.8�S[ha�_n�[f+)� .6628�I[rq_ff�[h^�Fibhmih)� .664&�

ni�gchcgct_� chn_l`_l_h]_)� [h^�][h�\_�nb_h�mn[ch_^�\s�?P?�[mm[s+� N_]_hnfs)�Di_]bmn�0001/,?P?�

%I[rq_ff� [h^� Fibhmih)� .664&� il� Di_]bmn� 00/25,?P?� %Doi� _n� [f+)� /--/[8� Doi� _n� [f+)� /--/\&�

^o[f*mn[ch� [mm[s� q[m� om_^� ni� cgjlip_� nb_� ?P?� [mm[s+� Di_]bmn� 0001/� il� Di_]bmn� 00/25)� [�

g_g\l[h_*j_h_nl[ncha� `foil_m]_hn� mn[ch)� ][h�j_h_nl[n_� mj_lg�g_g\l[h_m�qb_h�g_g\l[h_m� [l_�

hin�chn[]n�[h^�`foil_m]_�%\fo_&)�qb_l_[m�fcp_�mj_lg[niti[�qcnb�chn[]n�g_g\l[h_m�^i�hin�[ffiq�nb_�

Di_]bmn� mn[ch�ni� _hn_l+�Qmcha�nb_�^o[f*mn[ch�[mm[s)� cn� cm�jimmc\f_�ni�^c``_l_hnc[n_� fcp_�mj_lg[niti[�

`lig�^_[^�mj_lg[niti[�nbom� ch]l_[mcha� m_hmcncpcns+� Pb_l_`il_)�q[mb_^� m_g_h�m[gjf_m�mbiof^�\_�

mn[ch_^�\s�\inb�Di_]bmn� mn[ch�[h^�?P?�ni� ^c``_l_hnc[n_� fcp_� il�^_[^� ]_ffm� [h^� ni� [fmi�^_n_lgch_�

][j[]cn[ncih�mn[nom+
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0)0�<cbW`ig]cbg

Eh� nb_� jl_m_hn� mno^s)� omcha� nb_� ?P?� [mm[s)� [�bcab�jlijilncih� i`�mj_lg[niti[� ch�\fo_\_lls�

f_[`*mojjf_g_hn_^�T*__ff~� b[^� [h�B� j[nn_lh� ch� nb_� [\m_h__� i`�b_j[lch� [h^� ][f]cog� cihijbil_)�

ch^c][ncha� nb[n�nbcm� _rn_h^_l�jlin_]n_^� mj_lg[niti[�[a[chmn�_[j[]cn[ncih*fce_� [fn_l[ncihm� ch^o]_^�

\s� ]if^� mbi]e+� Diq_p_l)� mj_lg[niti[� ch�\fo_\_lls� jiq^_l*mojjf_g_hn_^� T*]_ff~� b[^� [�bcab�

j_l]_hn[a_� i`�B� j[nn_lh� [n� 2� |?)� ch^c][ncha� nb[n� nbcm� _rn_h^_l� g[s� [fmi� jlin_]n� mj_lg[niti[�

[a[chmn� ][j[]cn[ncih*fce_� [fn_l[ncih+� =fnbioab� \fo_\_lls*mojjf_g_hn_^� _rn_h^_lm� ^c^� hin� `offs�

chbc\cn� b_j[lch*ch^o]_^� [h^,il� ][f]cog� cihijbil_*ch^o]_^� ][j[]cn[ncih� [h^� nb_� []limig_�

l_[]ncih)�\fo_\_lls�f_[`*mojjf_g_hn_^�_rn_h^_l�l_n[l^_^�nb_�mj_lg�[]limig_�l_[]ncih+
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KYZYfYbWYg

.+� =cne_h� NF)� L[n_lmih� I)� Bcmb_l� D)� >o]echab[g� @S)� p[h� @och� I+� N_^ir� l_aof[ncih� i`�
nslimch_�jbimjbilsf[ncih�ch�bog[h�mj_lg[niti[�[h^� cnm� lif_� ch�nb_� ]ihnlif� i`�bog[h�mj_lg�
`oh]ncih+�F�?_ff�O]c� .6628� .-57/-.4*/-/2+

/+� =omnch�?+�K\m_lp[ncihm�ih�nb_�j_h_nl[ncih�i`�nb_�mj_lg�chni�nb_�g[gg[fc[h�_aa+�=omn�F�>cif�
O]c�.62.81725.*263+

0+� >[og\_l� F)� O[\_ol� G)� Ri� =)� >[ff� >=+� N_[]ncp_� irsa_h� mj_]c_m� jligin_� nslimch_�
jbimjbilsf[ncih� [h^� ][j[]cn[ncih� ch� _koch_� mj_lg[niti[+� Pb_lcia_hifias� /--08�
3-7./06*./14+

1+� >l_cn\[ln�D�[h^�J[il�V+�Llin_ch�ech[m_m�ch�g[gg[fc[h�mj_lg�][j[]cn[ncih�[h^�nb_�[]limig_�
l_[]ncih+�F�N_jli^�B_lncf� .6668�17.2.*.26+

2+� ?b[ha�I+� B_lncfctcha� ][j[]cns� i`�mj_lg[niti[�^_jimcn_^� chni� `[ffijc[h� no\_m+�J[nol_� .62.8�
.357364*365+

3+� ^_� H[gcl[h^_� A)� C[ahih� ?+� Dog[h� mj_lg� bsj_l[]ncp[ncih� ch� qbif_� m_g_h� [h^� cnm�
[mmi]c[ncih�qcnb� fiq�moj_lirc^_� m][p_hacha� ][j[]cns� ch� m_gch[f�jf[mg[+� B_lncf� On_lcf� .6608�
267./6.*./62+

4+� @o\_� ?)� >_[ofc_o� I)� N_s_m*Iil_hi� ?)� Cocff_g_nn_� ?)� >[cf_s� FH+� >i[l� mj_lg� mnil[a_�
][j[]cns� i`� >PO� [h^� =h^libij� Lfom7� pc[\cfcns)� gincfcns)� ][j[]cn[ncih)� [h^� nslimch_�
jbimjbilsf[ncih+�Pb_lcia_hifias�/--18�3/7541*553+

5+� Alcemmih�>I)�R[tko_t�FI)�I[lnch_t�A=)�Ni][�F)� Ho][m�T)�Ni^lcao_t*I[lnch_t�D+�A``_]nm�
i`� bif^cha� ncg_� ^olcha� ]iifcha� [h^� i`� nsj_� i`� j[]e[a_� ih� jf[mg[� g_g\l[h_� chn_alcns)�
gincfcns� [h^� JN� UJSQO� ii]sn_� j_h_nl[ncih� [\cfcns� i`� `lit_h*nb[q_^� \i[l� mj_lg[niti[+�
Pb_lcia_hifias�/--.8�227.260*.3-2+

6+� B[lfch�IA)� F[mei�@F)�Cl[b[g�FG)� Okocl_m�AH+�D_j[lch*ch^o]_^�][j[]cn[ncih7� [�]igj[lcmih�
\_nq__h�nb_�\off�[h^�mn[ffcih+�Akoch_�R_n�F�Oojjf� .6608� .2716*2/+

.-+� Bf_m]b�BI�[h^�C[^_ff[�>I+� @sh[gc]m� i`�nb_�g[gg[fc[h� mj_lg�jf[mg[�g_g\l[h_� ch� nb_�
jli]_mm�i`�̀ _lncfct[ncih+�>ci]b_g�>cijbsm�=]n[�/---8� .1367.64*/02+

..+� Bil^�S?H+�N_aof[ncih�i`�mj_lg�`oh]ncih�\s�l_[]ncp_�irsa_h�mj_]c_m+� Dog[h�N_jli^�/--18�
.-7054*066+

,-3

?JSURIXHJI�ZNWM� SJUPNVVNRQ� RK�WMJ� HRS\UNLMW�RZQJU%� 5XUWMJU�UJSURIXHWNRQ� SURMNGNWJI�ZNWMRXW� SJUPNVVNRQ%



./+� Bl[m_l�HN)�=\_s^__l[�HN)�Jcq[�G+� ?[YY*l_aof[ncha�g_]b[hcmgm� nb[n�gi^of[n_� \off� mj_lg�
][j[]cn[ncih� [h^� []limig[f� _ri]snimcm� [m� ^_n_lgch_^� \s� ]bfiln_nl[]s]fch_� [h[fsmcm+� Iif_]�
N_jli^�@_p�.6628�1-7/00*/1.+

.0+� Ccid[f[m� H?)� Nip[mci� N=)� B[\li� M� C[e[gmes� =)� Acm_h\[]b� I+� Pcgcha� i`� mj_lg�
][j[]cn[ncih� [jj_[lm� ni� \_� jlial[gg_^� []]il^cha� ni� _aa� [p[cf[\cfcns� ch� nb_� `_g[f_� a_hcn[f�
nl[]n+�B_lncf�On_lcf�/--18�5/7/14*/16+

.1+� Cl__h� ?A� [h^� S[nmih� LB+� ?igj[lcmih� i`� nb_� ][j[]cn[ncih*fce_� mn[n_� i`� ]iif_^� \i[l�
mj_lg[niti[�qcnb�nlo_�][j[]cn[ncih+�N_jli^o]ncih�/--.8� .//7556*565+

.2+� Clcp_[o�FB)�N_h[l^�L�[h^�H_H[hhio�@+� Ooj_lirc^_�[hcih�jli^o]ncih�\s�bog[h�mj_lg[niti[�
[m�[�j[ln�i`�nb_�cihijbil_*ch^o]_^�[]limig_�l_[]ncih�jli]_mm+� Ehn�F�=h^lif� .6628� .5734*41+

.3+� D[ff_nn�I)�O]bh_c^_l�=O)�?[l\ih_�A+�P_nl[]s]fch_�`foil_m]_h]_�[m�[�][f]cog*jli\_�`il�h_lp_�
g_g\l[h_�qcnb�mig_�mno^c_m�omcha�_lsnbli]sn_�abimnm+�F�I_g\l�>cif� .64/8� .-70.*11+

.4+� D[l^s�@I+�B_lncfct[ncih+�O[h�@c_ai7�=][^_gc]�Ll_mm)�/--/+

.5+� Difn�SR+�>[mc]�[mj_]nm�i`�̀ lit_h�mnil[a_�i`�m_g_h+�=hcg�N_jli^�O]c�/---8�3/70*//+

.6+� Doi� HF)� I[� TD)� U[ha� VI+� =mm_mmg_hn� i`� mj_lg� pc[\cfcns)� gcni]bih^lc[f� []ncpcns)�
][j[]cn[ncih� [h^� []limig_� chn[]nh_mm� ch� _rn_h^_^� \i[l� m_g_h� ^olcha� fiha*n_lg� mnil[a_+�
Pb_lcia_hifias�/--/[8�257.016*.03-+

/-+� Doi�HF)�Uo_�GV)�U[ha�VI+� ?b[l[]n_lct[ncih�i`�pc[\cfcns)�gcni]bih^lc[f� []ncpcns)� []limig[f�
chn_alcns� [h^� ][j[]cn[ncih� mn[nom� ch� \i[l� mj_lg� ^olcha� ch�pcnli� mnil[a_� [n� ^c``_l_hn� [g\c_hn�
n_gj_l[nol_m+�N_jli^�B_lncf�@_p�/--/\8� .172-6*2.1+

/.+� Fibhmih�H=)�S_cnt_�GB)�Bcm_l�L)�I[rq_ff�SI?+� Onil[a_�i`�\i[l�m_g_h+�=hcg�N_jli^�O]c�
/---8�3/7.10*.4/+

//+� G[h_ni� I)� D[l[s[g[� D)� Ics[e_� I)� G[ni� O+� ?[j[]cn[ncih*fce_� [fn_l[ncihm� ch� ]iif_^� \i[l�
mj_lg[niti[7� [mm_mmg_hn� \s� nb_� ]bfiln_nl[]s]fch_� mn[chcha� [mm[s� [h^� cggohi^_n_]ncih� i`�
nslimch_*jbimjbilsf[n_^�mj_lg�jlin_chm+�=hcg�N_jli^�O]c�/--/8�407.64*/-6+

/0+� I[rq_ff� SI?� [h^� Fibhmih� H=+� ?bfiln_nl[]s]fch_� [h[fsmcm� i`� \i[l� mj_lg[niti[� [`n_l�
ch]o\[ncih)� `fiq� ]snig_nlc]� milncha)� ]iifcha)� il� ]lsijl_m_lp[ncih+� Iif� N_jli^� @_p� .6648�
1371-5*1.5+

,-4
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/1+� I[rq_ff�SI?)�Hiha�?N)�Fibhmih�H=)�@i\lchmes�FN)�S_f]b�CN+�Pb_�l_f[ncihmbcj�\_nq__h�
g_g\l[h_� mn[nom� [h^� `_lncfcns� i`� \i[l� mj_lg[niti[� [`n_l� `fiq� ]snig_nlc]� milncha� ch� nb_�
jl_m_h]_�il�[\m_h]_�i`�m_gch[f�jf[mg[+�N_jli^�B_lncf�@_p�.6658� .-7100*11-+

/2+� Ic^^f_nih� A)� G[h^[mq[gc� ?)� Pb_ib[lc^_m� P?+� Pb_� _``_]nm� i`� jf[hn� `f[pihic^m� ih�
g[gg[fc[h� ]_ffm8� cgjfc][ncihm� `il� ch`f[gg[ncih)� b_[ln� ^cm_[m_)� [h^� ][h]_l+� Lb[lg[]if�N_p�
/---8�2/7�340*42.+

/3+� KáBf[b_lns�?)�>_]ihc�I)�>_ilf_aoc�J+� A``_]n�i`�h[nol[f�[hncirc^[hnm)� moj_lirc^_�^cmgon[m_�
[h^�bs^lia_h�j_lirc^_�ih�][j[]cn[ncih�i`�̀ lit_h*nb[q_^�\off�mj_lg[niti[+�=h^lifiac[�.6648�
/67/36*/42+

/4+� L[llcmb� FF)� Oomei*L[llcmb� F)� Sch_l�I)� Bclmn�JH+� ?[j[]cn[ncih�i`�\ipch_� mj_lg�\s�b_j[lch+�
>cif�N_jli^�.6558�057..4.*..5-+

/5+� L[llcmb�FF)�Oomei*L[llcmb�F)�Qaot�?)�Bclmn�JH+�@c``_l_h]_m�ch�nb_�lif_�i`�]s]fc]�[^_himch_�0á)�
2�á�*gihijbimjb[n_� ^olcha� ][j[]cn[ncih� i`�\ipch_� mj_lg� \s� b_j[lch� il� ipc^o]n� `foc^+� >cif�
N_jli^�.6618�2.7.-66*..-5+

/6+� Linnm�NF)�F_``_lc_m�PI)�Jin[lc[hhc�HF+�=hncirc^[hn�][j[]cns�i`�nb_�_jc^c^sgcm+�Afog�N_jli^�
.6668� .17/2.0*/2.3+

0-+� Ncpfch� F)� I_h^_f� F)� >o\chmn_ch� O)� Aneipcnt�J)� >l_cn\[ln� D+� Nif_� i`�bs^lia_h� j_lirc^_� ch�
mj_lg�][j[]cn[ncih�[h^�[]limig_�l_[]ncih+�>cif�N_jli^�/--18�4-72.5*2//+

0.+� Ni][�F)�Ccf�I=)�D_lh[h^_t�D)�L[llcff[�.)�R[tko_t�FI)�I[lnch_t�A=+�Oolpcp[f�[h^�`_lncfcns�i`�
\i[l� mj_lg[niti[� [`n_l� `l__t_*nb[qcha� ch� _rn_h^_l� mojjf_g_hn_^� qcnb� \onsf[n_^�
bs^lirsnifo_h_+�F�=h^lif�/--18�/27064*1-2+

0/+� S[ha�SD)�=\_s^__l[�HN)� Bl[m_l�HN)�Jcq[�G+� Boh]ncih[f� [h[fsmcm� omcha� ]bfiln_nl[]s]fch_�
`foil_m]_h]_� [h^� ch� pcnli� `_lncfct[ncih� i`� `lit_h*nb[q_^� _d[]of[n_^� \i[l� mj_lg[niti[�
ch]o\[n_^�ch�[�jlin_ch*`l__�]b_gc][ffs�^_`ch_^�g_^cog+�F�N_jli^�B_lncf� .6628� .-170-2*0.0+

00+� S[nmih� LB+� Pb_� ][om_m� i`�l_^o]_^� `_lncfcns� qcnb� ]lsijl_m_lp_^� m_g_h+� =hcg� N_jli^� O]c�
/---8�3-*3.715.*16/+

,.+
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1)+�@YbYfU`�X]gWigg]cb�UbX�WcbW`ig]cbg

Pb_� mqch_� ch^omnls�jf[sm� [�pcn[f�lif_� ch�gi^_g�[alc]ofnol_� [h^�[lnc`c]c[f� chm_gch[ncih� %=E&�

b[m� \__h� qc^_fs� om_^� ni� cgjlip_� nb_� a_h_nc]� \[m_� i`� nb_� bia� jijof[ncih+� >i[l� m_g_h� cm�

_rnl_g_fs�m_hmcncp_�ni�]if^�mbi]e8�nb_�om_�i`�`lit_h*nb[q_^�m_g_h�l_mofnm�ch�mo\ijncg[f�`_lncfcns)�

l_f[ncp_� ni� inb_l� mj_]c_m+� Pb_l_`il_)� fckoc^*mnil[a_^� m_g_h� cm� nb_� ch^omnls� mn[h^[l^� `il� [lnc`c]c[f�

chm_gch[ncih�i`�miqm�[h^�acfnm+�Bl_mb�m_g_h�]ig\ch_^�qcnb�[�aii^�_rn_h^_l�b[m�[�mnil[a_�fc`_�i`�

ihfs�2�ni�4�^+�Pi�]iohn_l[]n�_r]_mmcp_�l_[]ncp_�irsa_h�mj_]c_m�%NKO&)�[hncirc^[hnm�q_l_�[^^_^�ni�

m_g_h�_rn_h^_lm)� _+a+� ][n[f[m_)� moj_lirc^_�^cmgon[m_� %OK@&� [h^�afon[nbcih_� l_^o]n[m_� %=fp[l_t�

[h^� Onil_s)� .6628� Biin_� _n� [f+)� /--/&8� ch� [^^cncih)� [� mshnb_nc]� [hncirc^[hn)� \onsf[n_^�

bs^lirsnifo_h_�%>DP8�Ni][�_n�[f+)�/--1&�[h^�jslop[n_�%>cfi^_[o�_n�[f+)�/--/&�q_l_�[fmi�[^^_^�ni�

\i[l� [h^� \off� _rn_h^_lm)� l_mj_]ncp_fs+� I[hs� `[]nilm� [l_� chpifp_^� ch� nb_� ^_a_h_l[ncih� i`�\i[l�

mj_lg[niti[+� Ar]_mmcp_� irc^[ncp_� mnl_mm� l_mofnm� ch� fcjc^� j_lirc^[ncih� i`� mj_lg� g_g\l[h_m)�

l_^o]ncih�i`�gincfcns)� fimm�i`�pc[\cfcns)�[h^�jl_g[nol_�][j[]cn[ncih+

En�b[m�\__h�bsjinb_mct_^�nb[n�g[hs�i`�nb_�^_a_h_l[ncp_�]b[ha_m� ch�mnil_^�\i[l�m_g_h�]iof^�

\_�jl_p_hn_^�il�^_f[s_^�\s�nb_�[^^cncih�i`�[hncirc^[hn�]igjioh^m+� Hiq\omb�\fo_\_llc_m�]ihn[ch�

g[hs� \ci[]ncp_� ]igjioh^m8� [fnbioab� hin� q_ff� ]b[l[]n_lct_^)� mig_� i`�nb_m_� b[p_� [hncirc^[hn�

jlij_lnc_m+� Pb_� ip_l[ff� ai[f� i`�nbcm� jlid_]n� q[m� ni� om_� [hncirc^[hn� ]igjioh^m� `lig� fiq\omb�

\fo_\_llc_m�ni�cgjlip_�mnil[a_�fc`_�i`�fckoc^*mnil_^�\i[l�mj_lg[niti[+

Eh� nb_� jl_m_hn� mno^s)� ]lo^_� _rnl[]nm� i`� fiq\omb� \fo_\_llc_m� g[^_� `lig� `lit_h� `locn)�

^_bs^l[n_^� jiq^_l_^� `locn� [h^� f_[p_m� i`� fiq\omb� \fo_\_lls� jf[hnm� q_l_� [h[fst_^� `il� nin[f

,.,
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jb_hifc]m�[h^�nin[f�[hnbi]s[hchm+�Pbl__�mifoncihm�q_l_�g[^_�ni�_rnl[]n�nb_�\ci[]ncp_�]igjioh^m�

`lig� \fo_\_lls� jli^o]nm)� [h^� nb_� [\cfcns� i`� 0� _rnl[]ncih� mifoncihm� %[]c^c`c_^� q[n_l)� []c^c`c_^�

g_nb[hif)� [h^�[]c^c`c_^�_nb[hif&�q[m� ]igj[l_^+� Pb_�0� \fo_\_lls�jli^o]nm� %`lig�[]c^c`c_^�q[n_l�

_rnl[]ncih�mifoncihm&�jfom�l[q�\fo_\_lls�doc]_�q_l_�ch]o\[n_^�qcnb�\i[l�m_g_h�[h^�[�jli*irc^[hn�

]igjf_r�%`_lliom�cihm�[h^�[m]il\[n_&�ni�^_n_lgch_�nb_�[hncirc^[hn�][j[]cns�ni�l_n[l^�clih*ch^o]_^�

fcjc^�j_lirc^[ncih+�>fo_\_lls�jiq^_l�_rnl[]n�[h^�f_[`�_rnl[]n�q_l_�nb_h�gcr_^�qcnb�[�]igg_l]c[f�

_rn_h^_l�%T*]_ff~&�ni�g[e_�[�m_lc_m�i`�gi^c`c_^�m_g_h�_rn_h^_lm)�[h^�mj_lg�pc[\cfcns)�gincfcns)�

][j[]cn[ncih�q_l_�^_n_lgch_^�^olcha�JN�UJSQO�mnil[a_�i`�mj_lg[niti[+

Pb_� ai[f� q[m� ni� chp_mnca[n_� biq� \ci[]ncp_� ]igjioh^m� ch� \fo_\_lls� _rnl[]nm� jlin_]n� \i[l�

mj_lg[niti[� [a[chmn� fcjc^� j_lirc^[ncih)� ]if^� mbi]e)� g_g\l[h_� \l_[echa)� fimm� i`�gincfcns� [h^�

jl_g[nol_� ][j[]cn[ncih8� mj_lg[niti[� q_l_� _rj_]n_^� ni� molpcp_� ch� nb_� \fo_\_lls*mojjf_g_hn_^�

_rn_h^_lm�fiha_l�nb[h�ch�nb_�T*]_ff~�_rn_h^_l�[fih_+

1),� >lhfUWh�dfcWYgg]b[�UbX�UbU`mg]g

O_g_h� _rn_h^_lm� jf[s� [� pcn[f� lif_� ch� mnil[a_� \s� l_^o]cha� ]sninirc]cns+� >_][om_� i`� nb_�

`l[acfcns�i`�\i[l� mj_lg[niti[)� \fo_\_lls�_rnl[]nm�gomn�\_�gi^c`c_^�\_`il_� [^^cha� nb_� _rnl[]n�ni�

nb_�_rn_h^_lm+�Eh�?b[jn_l�/)�bcab_l�p[fo_m�i`�nin[f�jb_hifc]m�[h^�nin[f�[hnbi]s[hchm�q_l_�i\n[ch_^�

qcnb�[]c^c`c_^� _nb[hif� il�g_nb[hif� [m� [h� _rnl[]ncih� mifoncih)� ]igj[l_^�qcnb� [h�[]c^c`c_^�q[n_l�

_rnl[]ncih�mifoncih+�>inb�_nb[hif�[h^�g_nb[hif�[l_�ila[hc]�mifp_hnm8�nb_s�b[^�[�mnliha_l�][j[]cns�

ni� _rnl[]n� ila[hc]� ]igjioh^m)� _+a+� jifsjb_hifm)� nb[h� chila[hc]� mifp_hnm+� Diq_p_l)� h_cnb_l

,.-
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g_nb[hif� hil� _nb[hif� [l_� ]igj[nc\f_� qcnb� \i[l� mj_lg[niti[� [h^� nb_l_`il_� q_l_� hin� om_^� ch�

mo\m_ko_hn�_rj_lcg_hnm+�Pb_�jD�i`�\fo_\_lls�jiq^_l�_rnl[]n�[h^�f_[`�_rnl[]n�p[lc_^�`lig�/+6�ni�

0+/8� cn� ch]l_[m_^� `lig�1� ni� 3� %^_j_h^cha� ih�nb_� _rnl[]n�pifog_&� [`n_l�gcrcha�qcnb�nb_�T*]_ffYY�

m_g_h� _rn_h^_l+� ?ihm_ko_hnfs)� mi^cog� bs^lirc^_� mifoncih�q[m� om_^� ni� [^domn� nb_� jD�p[fo_� i`�

\fo_\_lls�_rnl[]nm�[jjlircg[n_fs�4+1+�=fnbioab�nb_�[hncirc^[hn�[]ncpcns�i`�jifsjb_hifm�cm�al_[n_mn�

[n� fiq�jD)� mj_lg�pc[\cfcns� cm� jli`ioh^fs� ]igjligcm_^+� L_lb[jm� nb_� ]b[ha_� ch�jD�b[^� [^p_lm_�

_``_]nm� _cnb_l� ih� m_g_h� il� ih� nb_� [hncirc^[hn� []ncpcns� i`� nb_� \fo_\_lls� jli^o]nm� nb_gm_fp_m+�

Lifsjb_hifc_� [h^�inb_l�\ci[]ncp_�]igjioh^m�jl_m_hn�g[s�b[p_�\_]ig_� ]b_f[n_^�qb_h�_rjim_^�

ni� mi^cog� bs^lirc^_� il� nb_� ]b[ha_� ch� jD�g[s� b[p_� b[^� chbc\cnils� _``_]nm� ih� nb_� [hncirc^[hn�

jlij_lnc_m�i`�\fo_\_lls�jli^o]nm+� Bolnb_lgil_)� nb_� ]b_gc][fm�[^^_^�g[s�b[p_�\__h�]sninirc]�ni�

nb_�mj_lg[niti[+� Pb_l_`il_)� nb_�_rnl[]ncih�jli]_mm)�[h^�cnm�_``_]n�ih�mj_lg[niti[�l_kocl_� `olnb_l�

mno^s+

O_p_l[f� chp_mnca[nilm� l_jiln_^�nb_� oncfcns�i`�jli]_mm_^�_rnl[]nm� i`�\_lls� `locn� `il�om_� ch� ]_ff�

]ofnol_m+� Uio^cg� _n� [f+� %/--/&� om_^� [h� []c^c`c_^� [f]ibif*\[m_^� _rnl[]ncih� mifoncih� %[]_nih_7�

g_nb[hif�7�q[n_l�7�̀ ilgc]� []c^8� 1-71-7/-7-+.� p,p,p,p&� ni� i\n[ch�]lo^_� _rnl[]nm� `lig�\fo_\_llc_m� [h^�

]l[h\_llc_m+� Eh�nb[n�mno^s)�nb_�_rnl[]nm�q_l_�_fon_^�\s�[]c^c`c_^�g_nb[hif� %`ilgc]�[]c^&)� []c^c`c_^�

[]_nih_� %`ilgc]� []c^&)� il� _nbsf� []_n[n_+� Pb_� `l[]ncihm� ch]fo^cha� jb_hifc]� []c^m)� `f[pihifm)�

[hnbi]s[hchm)� [h^� n[hhchm� q_l_� nb_h� om_^� ni� ]ofnol_� bog[h� gc]lip[m]of[l� _h^inb_fc[f� ]_ffm+�

O__l[g� _n� [f+� %/--1&� i\n[ch_^� 0� jli^o]nm� `lig� ]l[h\_lls� _rnl[]nm7� moa[l*_hlc]b_^)� ila[hc]�

[]c^*_hlc]b_^�[h^�jifsjb_hif*_hlc]b_^�`l[]ncihm)�qb_h�omcha�q[n_l)�q[n_l,g_nb[hif� %527.2� p,p&�

[h^�g_nb[hif,[]_nc]�[]c^�%667.� p,p&�_rnl[]ncih�mifoncihm)�l_mj_]ncp_fs+�Pb_�`l[]ncihm�q_l_�om_^�ni

,..
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]ofnol_�nb_�G>�[h^�?=H�][h]_l�]_ffm)� OS�15-)� OS3/-)�DP*/6)� [h^�D?P...3�]ifih�][h]_l�]_ff�

fch_m)�[h^�NSLA*.� [h^�NSLA*/�jlimn[n_�][h]_l�]_ff�fch_m�JN�UJSQO%� Eh�nb_cl�mno^c_m�%Uio^cg�_n�[f+)�

/--/� [h^� O__l[g� _n� [f+)� /--1&)� [f]ibif*\[m_^� _rnl[]ncih� mifoncihm�q_l_� om_^� ni�i\n[ch�_rnl[]nm�

]ihn[chcha� [� bcab� ]ih]_hnl[ncih� i`� jifsjb_hifm+� Diq_p_l)� [f]ibif� b[m� [^p_lm_� _``_]nm� ih�

mj_lg[niti[+�Dog[h� mj_lg�jlial_mmcp_�gincfcns� [h^�giljbifias�^_]l_[m_^�[`n_l�_rjimol_�ni�;�

0-� ga,H� JN� UJSQO� %@ihh_ffs� _n� [f+)� .666&+� Pb_l_`il_)� ch� nb_� jl_m_hn� mno^s)� nb_� g_nbi^m� i`�

[f]ibif*\[m_^� _rnl[]ncih� mifoncihm� q_l_� ^cm][l^_^8� []c^c`c_^� q[n_l� q[m� om_^� ni� _rnl[]n�

jifsjb_hifm� `lig� \fo_\_lls� jli^o]nm+� Eh� [^^cncih)� ch� nb_� jl_m_hn� mno^s)� ]lo^_� _rnl[]nm� `lig�

\fo_\_llc_m� ]ihn[chcha�g[hs�gcrnol_m�q_l_�om_^+� Pb_l_`il_)�hin�ihfs�nb_�jifsjb_hifm)�\on�inb_l�

g[n_lc[fm� g[s� b[p_� [``_]n_^� \i[l� mj_lg� jl_m_lp[ncih)� nbcm� g[echa� cn� ^c``c]ofn� ni� ^_`ch_� nb_�

]b_gc][f�[h^�`oh]ncih[f�]b[l[]n_lcmnc]m�i`�nb_�jifsjb_hifm�ih�mj_lg�jl_m_lp[ncih+�Pb_l_`il_)� cn�cm�

h_]_mm[ls�ni� cgjlip_� nb_�jl_m_hn�_rnl[]ncih�g_nbi^+� Eh� `onol_� mno^s)� ]igjimcncihm� i`�\fo_\_lls�

jli^o]nm�`lig�q[n_l*\[m_^�_rnl[]ncih�mifoncih�mbiof^�\_�_fon_^�[h^�[h[fst_^+

=m� mn[n_^� ch�?b[jn_l�1)� \ilih�]ih]_hnl[ncih� cm�jli`ioh^fs�bcab� ch�\fo_\_lls� f_[p_m+� =�bcab�

]ih]_hnl[ncih�i`�\ilih�chbc\cnm�mj_lg�gincfcns�[h^�][om_m�ch`_lncfcns�%ELCO)� .665&+�L_lb[jm�\ilih�

]ihnlc\on_^� ni� fiq� \i[l� mj_lg� pc[\cfcns� [h^� gincfcns� ch� nb_� jl_m_hn� mno^s+� Kh� nb_� inb_l� b[h^)�

]igjimcncih�i`�\fo_\_lls�f_[p_m�cm�hin�`offs�oh^_lmnii^)�qbc]b�g_[hm�nb[n�inb_l�]igjimcncihm�ch�

\fo_\_lls�f_[p_m�g[s�b[p_�[^p_lm_�_``_]nm�ih�mj_lg�molpcp[f+� Eh�nb_� `onol_)�nb_�]ih]_hnl[ncih�i`�

\ilih�mbiof^�\_�^_n_lgch_^�\_`il_�[^^cha�\fo_\_lls�f_[`�_rnl[]n�chni�m_g_h�_rn_h^_lm+

,./
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/;7GIF;B;CHG�D <�E>;CDA?9�9DBEDIC:G

Eh�?b[jn_l�/)�nb_�Bifch*?ci][fn_[o�g_nbi^� %O_ff[jj[h�_n�[f+)� /--/&�q[m� om_^�ni� [mm_mm�nin[f�

jb_hifc]m)� [h^�nb_�jD*^c`B_l_hnc[f�g_nbi^� %Slifmn[^)� .660&�q[m�om_^�ni� ^_n_lgch_�nb_�p[fo_� i`�

nin[f� [hnbi]s[hchm� ch� nb_� \fo_\_lls� jli^o]nm+� Pb_m_�g_nbi^m� [l_� `l_ko_hnfs�om_^� ni� ^_n_lgch_�

jb_hifc]�]igjioh^m�ch�p[lciom�_^c\f_�jf[hn�_rnl[]nm+�Diq_p_l)� nb_m_�/�g_[mol_g_hnm�[l_�ihfs�[�

mollia[n_� g_[mol_� i`� jb_hifc]� ]igjioh^m)� mch]_� ihfs� a[ffc]� []c^� _kocp[f_hn� [h^� g[fpc^ch�

0*afo]imc^_� q_l_� om_^� ni� l_jl_m_hn� nin[f� jb_hifc]m� [h^� nin[f� [hnbi]s[hchm)� l_mj_]ncp_fs+� Knb_l�

g_nbi^m)� mo]b� [m� bcab*j_l`ilg[h]_� fckoc^� ]blig[nial[jbs� %DLH?&� [h^� irsa_h� l[^c][f�

[\mil\[h]_� ][j[]cns� %KN=?&)� [l_� `l_ko_hnfs�om_^�ni� ^_n_lgch_� nb_� [hncirc^[hn�]ihn_hn� i`�jf[hn�

_rnl[]nm+� Pb_�[^p[hn[a_�i`�DLH?� cm�nb[n�gil_�jb_hifc]�]igjioh^m� ch�\fo_\_lls�jli^o]nm�]iof^�

\_�c^_hnc`c_^+�Pb_�KN=?�n_]bhcko_�cm�om_^�ni�ko[hnc`s�[hncirc^[hn�][j[]cns�ch�`locn�[h^�p_a_n[\f_�

_rnl[]nm+�Pb_�[hncirc^[hn�][j[]cns�i`�\fo_\_llc_m�]iof^�\_�g_[mol_^�\s�nb_�KN=?�n_]bhcko_�[h^�

][h�\_�]igj[l_^�ni�nb_�[hncirc^[hn�mn[h^[l^�_+a+�pcn[gch�A+�=fnbioab�gil_�_rj_hmcp_�ni�]ih^o]n�

nb[h� nb_� n_]bhcko_m� om_^� ch� nbcm� mno^s)� nb_m_� g_nbi^m� qiof^� sc_f^� gil_� mj_]c`c]� ehiqf_^a_�

l_a[l^cha�nb_�[hncirc^[hn�][j[]cns�i`�\fo_\_lls�jli^o]nm+

1)-� FYUgifYaYbh�cZ�̀ ]d]X�dYfcl]XUh]cb

Eh�?b[jn_l�0)�nb_�nbci\[l\cnolc]�[]c^�l_[]ncih�mo\mn[h]_m� %PA=NO&�[mm[s�q[m�om_^�ni� [mm_mm�

nb_� [\cfcns� i`�l[q�\fo_\_lls�doc]_)� jiq^_l� _rnl[]n)� `locn� _rnl[]n)� [h^� f_[`�_rnl[]n� ni� l_n[l^� fcjc^�

j_lirc^[ncih� i`� mj_lg[niti[+� Pb_� l[q�doc]_)� nb_� `locn� _rnl[]n� `lig� .-� a� i`� `lit_h� `chcn)� nb_
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jiq^_l�_rnl[]n�`lig� .+2� a�\fo_\_lls�`l__t_*^lc_^�jiq^_l)�[h^�nb_� f_[`�_rnl[]n�`lig� .+2� a�alioh^�

\fo_\_lls�f_[p_m�q_l_�om_^�ch�nb_�jl_m_h]_�i`�\i[l�m_g_h)� `_lliom� mofjb[n_)� [h^�[m]il\[n_8�nb_cl�

[\cfcns� ni� l_n[l^� fcjc^�j_lirc^[ncih�q[m� ]igj[l_^+� >_`il_� ]ill_]ncha� `il� chn_l`_l_h]_)� \fo_\_lls�

f_[`� _rnl[]n� b[^� [� bcab_l� ][j[]cns� ni� l_n[l^� nb_� clih*ch^o]_^� fcjc^� j_lirc^[ncih� nb[h� inb_l�

\fo_\_lls�jli^o]nm8�nb_�jiq^_l�_rnl[]n�[h^�`locn�_rnl[]n�b[^�mcgcf[l�][j[]cnc_m+�Pb_�PA=NO�p[fo_�

i`�l[q�doc]_�q[m�_rnl_g_fs�bcab�]igj[l_^�ni�inb_l�\fo_\_lls�jli^o]nm)�qbc]b�b[^�mcgcf[l�p[fo_m�

ni� nb_� PA=NO� i`�nb_� jli*irc^[hn� %B_,=O]&� alioj+� Diq_p_l)� [ff� \fo_\_lls� jli^o]nm� b[^� mcgcf[l�

PA=NO� p[fo_m� [`n_l� ]ill_]ncih� `il� chn_l`_l_h]_)� qbc]b� ]ih`clg_^� nb[n� [ff� 1� \fo_\_lls�jli^o]nm�

b[^�mcgcf[l�][j[]cns�ni�l_n[l^�fcjc^�j_lirc^[ncih+

Qmcha�nb_�Bifch*?ci][fn_o�[mm[s)�nb_�]ih]_hnl[ncihm�i`�nin[f�jb_hifc]m�ch�jiq^_l�_rnl[]n)�`locn�

_rnl[]n)� f_[`� _rnl[]n� [h^� doc]_� q_l_� -+1)� -+1)� -+5)� [h^� -+3� ga� C=A,gH8� biq_p_l)� nb_�

]ih]_hnl[ncihm� i`� nin[f� [hnbi]s[hchm� q_l_� -+-51)� -+.-6)� -+--0)� [h^� -+05.� ga� g[fpc^ch�

0*afo]imc^_�_kocp[f_hn,gH+� Och]_�nb_�nb_�]ih]_hnl[ncih�i`�nin[f�jb_hifc]m�%[h^�nin[f�[hnbi]s[hchm&�

cm� [mmi]c[n_^�qcnb� [hncirc^[hn� ][j[]cns� %Llcil�_n� [f+)� .665&)� \fo_\_lls� l[q�doc]_� mbiof^�b[p_� nb_�

][j[]cns�ni� l_n[l^�fcjc^�j_lirc^[ncih�[m�_``_]ncp_fs�[m�inb_l�\fo_\_lls�jli^o]nm+� En� cm�i\pciom�nb[n�

chn_l`_l_h]_� ^o_� ni� nb_� jl_m_h]_� i`�\fo_\_lls�jli^o]nm� ][hhin� \_� ^cm]iohn_^�qb_h� nb_� PA=NO�

[mm[s� q[m� om_^+� =fnbioab� PA=NO� [mm[s� b[m� \__h� `l_ko_hnfs� oncfct_^� ni� [mm_mm� ch]l_[m_^�

irc^[ncp_� mnl_mm� i`�mj_lg[niti[)� cn� cm� [fmi� ch`fo_h]_^�\s�nb_�jl_m_h]_� i`�inb_l�[f^_bs^_m�qbc]b�

[l_�[\f_�ni�]ig\ch_�qcnb�PA=�[h^�a_h_l[n_�jcag_hn�]igjf_r_m+�Sb_nb_l�jcag_hnm�i`�\fo_\_lls�

_rnl[]nm� ]ihnlc\on_^� ni� nb_� PA=NO� [mm[s� q[m� oh]_ln[ch8� `olnb_lgil_)� qb_nb_l� nb_� jb_hifc]�

]igjioh^m�i`�\fo_\_lls�_rnl[]nm� l_[]n_^�qcnb�inb_l�]b_gc][fm�q[m�[fmi�oh]_ln[ch+� Pb_l_`il_)� ch
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`onol_� mno^c_m)� [� gil_� mj_]c`c]� [mm[s� mbiof^� \_� oncfct_^� ni� [mm_mm� \fo_\_lls� _rnl[]nm+�

Dcab*j_l`ilg[h]_� fckoc^�]blig[nial[jbs� %DLH?&� cm� [h�[fn_lh[ncp_� ni�PA=NO� `foilig_nls+� Pb_�

jcag_hn� ]igjf_r_m� ][h� \_� m_j[l[n_^� [h^� [h[fst_^8� nbom)� ko_mncihm� qb_nb_l� nb_� jcag_hnm)� nb_�

moa[lm� il� inb_l� jin_hnc[f� ]igjih_hnm� jl_m_hn� ch� \fo_\_lls� jli^o]nm� ]ihnlc\on_� ni� nb_� PA=NO�

[mm[s�g[s�\_�]f[lc`c_^+

1).� FYUgifYaYbh�cZ�ach]`]hm�UbX�j]UV]`]hm

Eh� ?b[jn_l� 1)� nb_� T*]_ff~� ]igg_l]c[f� _rn_h^_l)� nb_� \fo_\_lls� f_[`*mojjf_g_hn_^� [h^�

\fo_\_lls� jiq^_l*mojjf_g_hn_^� _rn_h^_lm� q_l_� om_^� ni� _p[fo[n_� \inb� gincfcns� [h^� pc[\cfcns�

^olcha� JN� UJSQO� mnil[a_� [n� 2)� .3)� [h^� //� |?+� A[m_^� ih� nb_� OUAN*.1,LE� [mm[s)� hih_� i`� nb_�

_rn_h^_lm�jlin_]n_^�mj_lg[niti[�[a[chmn�]if^�mbi]e�[n�2�|?+�Khfs�ch�nb_�T*]_ff~�_rn_h^_l�[fih_�

[h^�nb_�jiq^_l*mojjf_g_hn_^�_rn_h^_l�q[m�mj_lg�pc[\cfcns�g[chn[ch_^)�biq_p_l)�mj_lg�pc[\cfcns�

q[m�fiq�ch�nb_�f_[`*mojjf_g_hn_^�_rn_h^_l+

Oj_lg� gincfcns� q[m� p_ls� m_hmcncp_� ni� n_gj_l[nol_� [h^� nl_[ng_hn+� Oj_lg� gincfcns� q[m� hi�

bcab_l�nb[h�/-�"�qb_h�nb_�mj_lg[niti[�q[m�mnil_^�[n�2� |?)�[h^�gincfcns�^_]l_[m_^�l[jc^fs�ni�0-�

"�il�f_mm� ch�nb_�_rn_h^_lm�nb[n�]ihn[ch_^�_cnb_l�[�bcab_l�]ih]_hnl[ncih�i`�f_[`�_rnl[]n�il�jiq^_l�

_rnl[]n+� Pb_l_`il_)� hih_� i`� nb_� \fo_\_lls*mojjf_g_hn_^� _rn_h^_lm� q_l_� [\f_� ni� l_n[ch� mj_lg�

gincfcns+

=m�mn[n_^�ch�?b[jn_l�0)�^c``_l_hn�]ih]_hnl[ncihm�i`�B_,=O]�]ig\ch[ncih�q_l_�om_^�ni�ch^o]_�

mj_lg� fcjc^�j_lirc^[ncih)� [h^� nb_� ]ig\ch[ncih� %B_,=O]� -+.,-+2�gI&� nb[n�b_fj_^�ni�jli^o]_� nb_
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bcab_mn� PA=NO� p[fo_� q[m� m_f_]n_^� ni� nlcaa_l� fcjc^� j_lirc^[ncih� ch� nb_� jl_m_h]_� i`�\fo_\_lls�

jli^o]nm+� Oj_lg�j[l[g_n_lm� mo]b�[m�pc[\cfcns�[h^�gincfcns�q_l_� hin�g_[mol_^� [n�nb_� m[g_�ncg_+�

L_lb[jm� nb_� ]ih]_hnl[ncih� i`�B_,=O]� ]ig\ch[ncih� q[m� _``c][]ciom� ni� jli^o]_� l[^c][fm� ^olcha�

ch]o\[ncih�[h^� nb_� ]ih]_hnl[ncih� i`�\fo_\_lls�jli^o]nm�q[m� [fmi� m[ncm`[]nils� ni� _cnb_l�m][p_ha_�

il� ]b_f[n_� nb_m_� l[^c][fm+� Diq_p_l)� qb_nb_l� nb_� ]ih^cncih� q[m� [jjlijlc[n_� ni� jlin_]n� \i[l�

mj_lg[niti[�q[m�oh]_ln[ch+� L_lb[jm� nb_� ]ih]_hnl[ncihm� i`�\fo_\_lls�jli^o]nm�q_l_�nii� bcab�`il�

mj_lg� molpcp[f)� ]ihnlc\oncha� ni� nb_� ohm[ncm`[]nils� mj_lg� pc[\cfcns� [h^� fiq� mj_lg� gincfcns� ch�

?b[jn_l� 1+� Pb_l_`il_)� mj_lg� j[l[g_n_lm� mbiof^� \_� g_[mol_^� ]ih]oll_hnfs� qcnb� fcjc^�

j_lirc^[ncih+

Pb_� OUAN*.1,LE� ^o[f� `foil_m]_hn� gc]lim]ijs� ][h� \_� om_^� ni� g_[mol_� mj_lg� pc[\cfcns�

%I[rq_ff�[h^�Fibhmih)� .665&�[m�mn[n_^�ch�?b[jn_l�1+�S[n_lbiom_�_n�[f+� %/--1&�l_jiln_^�nb_�om_�i`�

`foili]blig_*]ihdoa[n_^�[hh_rch�R�ni�_p[fo[n_�jf[mg[�g_g\l[h_*� [h^�[]limig_*chn_alcns+� Pb_�

`foili]blig_*]ihd�oa[n_^� [hh_rch� R� cm� [� g_g\l[h_*cgj_lg_[\f_� jlin_ch� qcnb� bcab� \ch^cha�

[``chcns� ni� jbimjb[nc^sfm_lch_� %LO&)� qbc]b� cm� fi][n_^� qcnbch� nb_� chh_l� f_[`f_n� i`�g[gg[fc[h�

g_g\l[h_�]_ffm8�LO�qcff�\_�_rjim_^�[n�nb_�g_g\l[h_�mol`[]_�qb_h�nb_�mnlo]nol_�[h^�`oh]ncih�i`�

g_g\l[h_m� ]b[ha_� ^olcha�_ri]snimcm� il�[jijnimcm+�=m� mn[n_^�ch�?b[jn_l�1)� mj_lg�pc[\cfcns�[`n_l�

\_cha�q[mb_^�\s�LAO� ][h�\_� mn[ch_^�\s� `foili]blig_*]ihd�oa[n_^� [hh_rch�R�ni� _p[fo[n_� mj_lg�

pc[\cfcns+

Pb_� @J=� ch� mj_lg[niti[� jf[sm� [� pcn[f� lif_� ^olcha� `_lncfct[ncih+� Pb_l_`il_)� mj_lg� @J=�

mbiof^� \_� gihcnil_^� ^olcha� ch]o\[ncih� il�jl_m_lp[ncih+� Pb_� ]ig\ch_^� Di_]bmn� 0001/,Lf� ^o[f�

`foil_m]_hn�[mm[s�%Niqf[h^�_n�[f+)�/--0&�q[m�[\f_�ni�c^_hnc`s�pc[\f_�bog[h�mj_lg�%]f_[l�il�mfcabn
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\fo_�[n�nb_�jimn*[]limig_�l_acih&)�_[lfs�[jijnimcm�%`[chnfs�\fo_�[]limig_&)�[jijnimcm�%]igjf_n_fs�

\fo_&)�[h^�h_]limcm� %l_^*jche)� il�b[f`�\fo_�[h^�b[f`�l_^&+� >i[l�mj_lg�@J=�j[l[g_n_lm� mbiof^�\_�

g_[mol_^�omcha�nbcm�[mm[s�ch�nb_�jl_m_h]_�i`�B_,=O]�]ig\ch[ncih�[h^�\fo_\_lls�jli^o]nm+

1)/� FYUgifYaYbh�cZ�WUdUW]hUh]cb�ghUhig

Eh�?b[jn_l� 2)� ][j[]cn[ncih� mn[nom�i`�mj_lg[niti[�mnil_^� ch�0� _rn_h^_lm� [n� 0� n_gj_l[nol_m� ch�

nb_� [\m_h]_� [h^,il�jl_m_h]_� i`�b_j[lch�[h^,il�][f]cog� cihijbil_�q[m�g_[mol_^�omcha�nb_�?P?�

[mm[s+� Eh�nb_� [\m_h]_� i`�b_j[lch� [h^�][f]cog� cihijbil_)� mj_lg[niti[� ch�nb_� f_[`*mojjf_g_hn_^�

_rn_h^_l� _rbc\cn_^� [�bcab_l� p[fo_� i`�B� j[nn_lh� nb[h� nb[n� ch� nb_� T*]_ff~� _rn_h^_l� [fih_� il� nb_�

jiq^_l*mojjf_g_hn_^� _rn_h^_l+� Pb_l_`il_)� [hncirc^[hnm� `lig� nb_� \fo_\_lls� _rnl[]nm� l_^o]_^�

irc^[ncih*ch^o]_^� jl_g[nol_� ][j[]cn[ncih+� ?ihp_lm_fs)� bcab_l� p[fo_m� i`� =N� j[nn_lhm� i`�

mj_lg[niti[� ch� nb_� jl_m_h]_� i`�b_j[lch�il� ch� nb_�jl_m_h]_� i`�][f]cog� cihijbil_� ch^c][n_^� nb[n�

[hncirc^[hnm� `lig� nb_� fiq\omb� \fo_\_lls� _rnl[]nm� ^c^� hin� chbc\cn� nb_� _``_]nm� i`� b_j[lch� [h^�

][f]cog�cihijbil_+

Pb_�gif_]of[l�g_]b[hcmg�i`�nb_�?P?�[mm[s� cm�hin� `offs�oh^_lmnii^+� Bolnb_lgil_)�qb_nb_l�

nb_�\fo_\_lls�_rnl[]n�[h^�nb_�T*]_ffY'Y�_rn_h^_l�gcabn�chn_l`_l_�qcnb�nb_�?P?�[mm[s� cm�oh]_ln[ch+�

Pb_l_`il_)� nb_� g_[mol_g_hn� i`� mj_lg� ][j[]cn[ncih� mn[nom� mbiof^� \_� cgjlip_^� \s� omcha� nb_�

LE,?P?�il�Di_]bmn�00/25,?P?�^o[f*mn[chcha�[mm[s+� Eh�[^^cncih)�[m�g_hncih_^�ch�?b[jn_l� E)�inb_l�

g_nbi^m� mo]b� [m� nb_� `foil_m]_ch� cminbci]s[h[n_*j_[hon� [aafonchch� %BEP?*LJ=&)� `foil_m]_ch�

cminbci]s[h[n_*jcmog�[aafonchch�%BEP?*LO=&)�[h^�?iig[mmc_�\fo_�[mm[sm�][h�\_�om_^�ni�g_[mol_
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[]limig_� chn_alcns+� Och]_� ][j[]cn[ncih� cm� nb_� ojmnl_[g�_p_hn�i`�[]limig_� l_[]ncih)� nb_m_� [mm[sm�

]iof^�\_�om_^�ni�]ih`clg�mj_lg�][j[]cn[ncih�mn[nom+

Eh� ]ih]fomcih)� ni� iol� ehiqf_^a_)� nbcm� cm� nb_� `clmn� ncg_� nb[n� fiq\omb�\fo_\_llc_m� b[p_� \__h�

om_^� ni� jl_m_lp_� \i[l� m_g_h+� Hiq\omb�\fo_\_lls�jli^o]nm� %doc]_)� `locn� _rnl[]n)� jiq^_l� _rnl[]n)�

[h^� f_[`� _rnl[]n&� ]ihn[ch� mo\mn[hnc[f� [hncirc^[hn� ][j[]cns)� qbc]b� jlin_]n_^� \i[l� mj_lg[niti[�

[a[chmn� clih*ch^o]_^� fcjc^�j_lirc^[ncih+�Pbcm� ch^c][n_^�nb[n�\fo_\_lls�jli^o]nm�g[s�\_�om_^�[m�[�

m_g_h�_rn_h^_l�[^^cncp_+�Ji�_rn_h^_l�jlin_]n_^�mj_lg[niti[�`lig�]if^�mbi]e�qb_h�mj_lg[niti[�

q_l_� mnil_^� [n� 2� |?)� l_a[l^f_mm� i`�nb_� [mm[s� om_^+� Ji� _rn_h^_l� %_r]_jn� T*]_ff~&� g[chn[ch_^�

mj_lg�gincfcns8� [ff� _rn_h^_lm� ]ihn[chcha� \fo_\_lls� mojjf_g_hn[ncih� chbc\cn_^� mj_lg�gincfcns� ih�

@[s� -)� qb_l_[m� mj_lg� gincfcns� ch� nb_� T*]_ff~� _rn_h^_l� ^_]l_[m_^� mn_[^cfs+� Sb_h� omcha� nb_�

OU>N*.1,LE� [mm[s)� mj_lg� pc[\cfcns� %fcp_� ]_ff� "&� ch� nb_� ]ihnlif� [h^� nb_� jiq^_l*mojjf_g_hn_^�
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