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H[!gcal[]c�h'!]ih!mom!g�fncjf_m!limnlim'!b[!nig[^i!^cg_hmcih_m!ch�^cn[m!
s!m_!_rjl_m[!^_!g[h_l[!jl_i]oj[hn_!_h!f[m!jli\f_g�nc][m!ko_!pcp_h!f[m!
j_lmih[m!ko_!mih!^_jiln[^[m'!ko_!l_nilh[h!i!ko_!mifc]cn[h!l_`oaci)!H[m!
[]]cih_m!^_!fim!gcal[hn_m'![m�!]igi!f[m!g_^c^[m!ao\_lh[g_hn[f_m!l_mj_](
ni!^_!_ff[m!s!_ffim'!_rjih_h!]ih^c]cih_m!_mnlo]nol[f_m!ko_!ch]c^_h!_h!_f!
][gji!^_!f[!m[fo^!jmc]imi]c[f'!ko_!_m!oh!jli\f_g[!ko_!l_koc_l_!g[sil!
pcmc\cfc^[^)!Bl_hn_![!_mi'!_m!h_]_m[lci!l_f_p[l!n[g\c�h!f[m!fo]b[m!s!l_cpch^c(
][]cih_m!cgjofm[^[m!jil!f[m!ila[hct[]cih_m!ko_!fim!gcmgim!gcal[hn_m!b[h!
]ih`ilg[^i)!Ah!_mn_!m_hnc^i'!]i\l[!l_f_p[h]c[!f[!jl_aohn['!�]o�f_m!mih!f[m!
][l[]n_l�mnc][m!ko_![^koc_l_h!_f!l_nilhi'!f[!̂ _jiln[]c�h!s!_f!l_`oaci!]igi!
[lnc]of[^il[m!^_!f[!_rj_lc_h]c[!mo\d_ncp[!^_!fim!gcal[hn_m!_h!fim!jli]_mim!
h[]cih[f_m!_!chn_lh[]cih[f_m;!U!_h!_f!]ihn_rni!g_rc][hi'!�ko�!_f_g_hnim!
^_!]igjl_hmc�h!jo_^_![jiln[l!oh[!j_lmj_]ncp[!ko_!l_f[]cih_!f[m!jli\f_(
g�nc][m!_mj_]�`c][m!^_!f[m!`lihn_l[m!hiln_!s!mol!^_!I�rc]i;

Af!jlij�mcni!̂ _!_mn_!fc\li!_m![jiln[l!_f_g_hnim!j[l[!_hn_h^_l!f[m!]o_m(
ncih_m!ko_!bis!l_jl_m_hn[h!fim!jli]_mim!gcal[nilcim!^_!s!_h!I�rc]i'![f!
_h`[nct[l!n[hni!f[!^cg_hmc�h!_mnlo]nol[f!]igi!f[m!l_j_l]omcih_m!jmc]imi(
]c[f_m!^_!f[!_rj_lc_h]c[!^_!fim!gcal[hn_m![f!l_nilh[l![!mom!foa[l_m!^_!ilc(
a_h'![f!m_l!^_jiln[^im![!ho_mnli!j[�m!^_m^_!_f!hiln_!s![f!ff_a[l!^_m^_!_f!mol!
s!p_lm_!_h!f[!h_]_mc^[^!^_!mifc]cn[l!l_`oaci)!

L[l[![p[ht[l!_h!_mn_!jlij�mcni!_m!h_]_m[lci!_rjfc]cn[l![faoh[m!]iil(
^_h[^[m'![!f[m!ko_'!^c]bi!m_[!^_!j[mi'!]ihmn[hn_g_hn_!m_![�[^_h!ho_pim!
g[nc]_m!ko_!hi!_m!jimc\f_'!hc!n[gji]i!f[!jl_n_hmc�h!^_!_mn_!nl[\[di'![ai(
n[l!_h!mo!]igjf_dc^[^)!



?KJ!H=!RE@=!AJ!QJ!>KHOK,+

Ah!_mn[!n�hc]['!]igi!oh[!ilc_hn[]c�h!a_h_l[f'!m_!l_koc_l_!]ihmc^_l[l!
f[!jif�nc][!gcal[nilc[!_mn[^iohc^_hm_!]igi!_rjl_mc�h!^_!oh!jimc]cih[(
gc_hni!jif�nc]i!^_!f[!]f[m_!ai\_lh[hn_!^_!^c]bi!j[�m!s!]ih!oh!l_f[ncpi!s!
][g\c[hn_!l_mj[f^i!^_!mo!ji\f[]c�h)!Oc!b[s!oh[!]ihmn[hn_!_h!_mn_!�g\cni!
_m!_f![og_hni!j_lg[h_hn_!^_!f[!^_jiln[]c�h!^_!g_rc][him!^_m^_!`ch[(
f_m!^_f!mcafi!@0@),!Amn[!jimc]c�h!s![]no[]c�h!ao\_lh[g_hn[f!mifi!m_!_rjfc(
][!]igi!oh![]ni!fca[^i![!f[!h_]_mc^[^!^_!f[!_]ihig�[!_mn[^iohc^_hm_'!_m!
^_]cl'![!j[lncl!^_!ko_!^c]b[!g_^c^[!^cmgchos_'!m_!g[hnc_h_!i!m_!l_]lo(
^_]_!_h!`oh]c�h!^_!f[m!h_]_mc^[^_m!^_!mo!_]ihig�['!ko_!l_mjih^_![!mo!
p_t![!mom!]lcmcm!s!][gj[�[m!jif�nc][m)-!?igi!b[h!_h`[nct[^i!I_tt[^l[!s!
J_cfm_h!#-+,.$'!f[!gcal[]c�h!hi!jo_^_!]igjl_h^_lm_!mch![fo^cl![!f[!h_(
]_mc^[^!^_!`o_lt[!^_!nl[\[di!s![!f[m!]ih^c]cih_m!^_!^_m_gjf_i!s!_gji(
\l_]cgc_hni!bcmn�lc]i!̂ _!mcahc`c][ncpim!m_]nil_m!̂ _!f[!ji\f[]c�h'!_f_g_hni!
cgjl_m]ch^c\f_!j[l[!]igjl_h^_l!n[g\c�h!_f!�ri^i!]_hnli[g_lc][hi!_h!
j_lg[h_hn_!nl�hmcni!jil!I�rc]i!s!]ih!p[lcijchn[m!jimc\cfc^[^_m!^_![llc(
\[l![!Amn[^im!Qhc^im)

Amnim!l[maim!mih!]ich]c^_hn_m!]ih!fi!ko_!m_!i\m_lp[!_h!inlim!]ihn_r(
nim'!]igi!_m!_f!][mi!^_f!nl�hmcni!b[]c[!f[!Qhc�h!Aolij_['!ko_!bis!_h!^�[!
`oha_!]igi!ohi!^_!fim!jlch]cj[f_m!jifim!^_![nl[]]c�h!^_!gcal[hn_m)!Ah!
[g\im!]ill_^il_m!gcal[nilcim!m_!_h]o_hnl['!jil!oh!f[^i'!_f!^cm]olmi!l[(
]cmn[!b[]c[!fim!gcal[hn_m'!ko_!ff_a[![!momn_hn[lm_!_h!f[!aR\_pN!QR!YN!T_N[!`b`%

aVabPVr[!#?[gom'!-+,,$![fo^c^[!]ih!n[hn[!`l_]o_h]c[)!U!jil!inli'!f[!o\c]oc(
^[^!^_!f[!pcif_h]c[!]igi!^cmj[l[^il[!^_f!jli]_mi!gcal[nilci!]o[h^i!m_!
l_]lo^_]_!_h!f[m!l_acih_m!^_!_rjofmc�h'!ilcach[^[!_h!gincpim!jif�nc]im!
i!ko_!chpifo]l[h![f!]lcg_h!ila[hct[^i!i!_f!j[l[gcfcn[lcmgi)!K!\c_h'!_h!
fim!foa[l_m!^_!nl�hmcni'!_mj_]c[fg_hn_![!nl[p�m!^_!f[!h[nol[fct[]c�h!^_!f[m!
[al_mcih_m!^_!a�h_li'!]ihnl[!god_l_m!d�p_h_m!i!j_lmih[m!ko_!l_cpch^c][h!
f[!^cp_lmc^[^!m_ro[f)!Amn[!pcif_h]c[!b[![^koclc^i!oh[!^_!mom!`[]_n[m!g�m!
jl_i]oj[hn_m!_h!fim![n[ko_m!]ihnl[!gcal[hn_m).

Qh!m_aoh^i!�g\cni!^_!n_hmc�h!mih!f[m!g_^c^[m!ko_!^c]n[!_f!ai\c_l(
hi!g_rc][hi!`l_hn_![!_mn[!jli\f_g�nc][!s!f[!jimc]c�h!ko_![^ijn[![hn_!f[m!

,!H[m!_mn[^�mnc][m!^_f!?ihm_di!J[]cih[f!^_!Li\f[]c�h!#?ih[ji'!-+,1$!]ihmcah[h!^[nim![!j[lncl!^_!
,34-'![�i!_h!ko_!`o_lih!^_jiln[^im!-!3+,!g_rc][him!s!mo!jlial_mcpi![og_hni!b[mn[!ho_mnlim!
^�[m!#p�[m_!]o[^li!E)-$)!
-!Af! f_]nil! chn_l_m[^i!_h!jli`oh^ct[l!_h!f[!h[ll[]c�h!bcmn�lc][!^_! f[!^_jiln[]c�h!s!mo!l_f[]c�h!
]ih!f[!]ih^c]c�h!_]ih�gc][!s!jif�nc][!^_!^_n_lgch[^im!gig_hnim!^_!f[!bcmnilc[!_mn[^iohc^_hm_'!
jo_^_!]ihmofn[l!_f!nl[\[di!^_!@ol[h^!#-+,2$'![m�!]igi!_f!^_!@ol[h!s!I[mmm_s!#-++.$)!
.!Ahnl_!_mnim![n[ko_m!l_m[fn[!_f!l_]c_hn_!nclin_i!]ihnl[!gcal[hn_m!_h!f[!]co^[^!^_!Af!L[mi'!P_r[m'!
[][_]c^i!_f!/!^_![aimni!^_!-+,4!#=l[hai'!-+,4$)!
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jl_mcih_m!jil!j[ln_!^_f!ai\c_lhi!_mn[^iohc^_hm_'!mi\l_!ni^i!_h!fi!ko_!
]ih]c_lh_! [! fim!gcal[hn_m! ]_hnli[g_lc][him)!L[l[! _hg[l][l! f[! jif�nc][!
gcal[nilc[!g_rc][h[!l_mj_]ni!^_!fim!gcal[hn_m!ko_!chal_m[h!jil!f[!`lih(
n_l[!mol!_m!h_]_m[lci![h[fct[l!f[m!l[tih_m!jil!f[m!ko_!_mn_!nl�hmcni!^_!j_l(
mih[m!m_!pifpc�!g[mcpi!s!]ig_ht�![!]ihmc^_l[lm_!jli\f_g�nc]i)!
O_a�h! f[! Ah]o_mn[! mi\l_!Ical[]c�h! _h! f[m! Blihn_l[m!Jiln_! s! Ool!

#Agc`$!l_[fct[^[!jil!f[!O_]l_n[l�[!^_!N_f[]cih_m!Arn_lcil_m!#;9,'!-+++(
-+,2$'!ko_!jlijil]cih[!^[nim!ko_!b[h!^_!m_l!]igjf_g_hn[^im!]ih!inl[m!
`o_hn_m'! f[!_hnl[^[!^_!gcal[hn_m!jil! f[!`lihn_l[!mol!^_!I�rc]i![j[l_]_!
]igi!oh[!][l[]n_l�mnc][!jl�]nc][g_hn_!j_lg[h_hn_!s!_h!]ihmn[hn_![o(
g_hni)!H[!gcl[^[!^_!I�rc]i!b[]c[!_f!mol!b[!gimnl[^i!m_l![g\cp[f_hn_!s[!
ko_'!jil!oh!f[^i'!m_!jligo_p_!^cm]olmcp[g_hn_!f[!chn_al[]c�h!]ih!?_h(
nli[g�lc][!s!oh[!]iij_l[]c�h!_]ih�gc]['!jil!mojo_mni!chmo`c]c_hn_![hn_!
f[!bcmn�lc][!]lcmcm!^_!f[!l_ac�h!ko_'!_h!gig_hnim!]isohnol[f_m'!m_!_hp�[![!
_mnim!j[�m_m)!U'!jil!inli'!m_![^ijn[!oh!j[l[^cag[!^_!x]ihnlif!^_f!`fodi!gc(
al[nilciy!ko_!m_!_rjl_m[!_h!oh!h�g_li!]l_]c_hn_!^_!_`_]ncpim!jifc]c[f_m!s!
gcfcn[l_m'!^_![a_hn_m!gcal[nilcim!s!jo_mnim!^_!]ihnlif'!ko_!a_h_l[h!ho_(
p[m!jli\f_g�nc][m!_'!cgjf�]cn[g_hn_'!jlijc]c[h!_f!h_ai]ci!^_f!nl�`c]i!^_!
j_lmih[m!ko_!j[l[^�dc][g_hn_!hi!fial[!^cmgchocl)

Am!hinilci!ko_!^_m^_!jlch]cjcim!^_!-+,4!m_![^ijn[lih!g_^c^[m!_h!
m_hnc^i!ijo_mni![!f[!ch_l]c[!ko_!][l[]n_lct[!_mn_!][gji'!fi!ko_!m_!_rjl_(
m�!_h!_f!inila[gc_hni!^_!pcm[m!bog[hcn[lc[m![!gcal[hn_m!]_hnli[g_lc][(
him)/!=ohko_!_mn_!][g\ci!]ihmncnocl�['!mch!^o^['!oh![p[h]_!_h!_f!l_]i(
hi]cgc_hni!^_! fim!^_l_]bim!^_! fim!gcal[hn_m'! nopi!oh[!^ol[]c�h!gos!
fcgcn[^[)!H[!_hnl_a[!^_!_mn[m!pcm[m! m_! momj_h^c�![!jlch]cjcim!^_! `_\l_li!
^_!_m_!gcmgi![�i0!s'!nl[m!oh!j_lci^i!^_!ch]_lnc^og\l_'!f[![jli\[]c�h!^_!
f[!Co[l^c[!J[]cih[f!s!f[!jl_mc�h!_mn[^iohc^_hm_'!j_lgcnc_lih!p_l!ko_!f[!
jif�nc][!gcal[nilc[!g_rc][h[!l_mj_]ni!^_!f[!`lihn_l[!mol!pifp�[![![^koclcl!
fim!l[maim!ko_!b_l_^�!^_!l_a�g_h_m!jl_pcim)!

?igi! inli! ]\Y\! PN_QV[NY! l_f_p[hn_! b[! ^_! ]ihmc^_l[lm_! _f! _`_]ni! ^_!
xjcht[y!ko_!b[!a_h_l[^i! f[!jl_mc�h!^_! f[!jif�nc][!gcal[nilc[! _mn[^io(
hc^_hm_!_h!f[!jif�nc][!gcal[nilc[!g_rc][h['!fi!ko_!b[!ff_p[^i![!ko_!f[m!
jli\f_g�nc][m!^_! f[! `lihn_l[!hiln_!^_!I�rc]i!n_ha[h'! ch_pcn[\f_g_hn_'!

/!=!j[lncl!^_f!chc]ci!^_!f[!jl_mc^_h]c[!^_!H�j_t!K\l[^il!s!b[mn[!jlch]cjcim!^_!`_\l_li!^_!-+,4'!
_f!ai\c_lhi!g_rc][hi!inila�!g�m!^_!,-!+++!pcm[m!bog[hcn[lc[m![!gcal[hn_m!]_hnli[g_lc][him!
#(-7'!-+,4$)!
0!=!jlch]cjcim!^_!`_\l_li!f[!O_]l_n[l�[!^_!Ci\_lh[]c�h!#O_ai\$![hoh]c�!f[!]ih]fomc�h!^_!fi!ko_!
b[\�[!ff[g[^i!_f!Llial[g[!_g_la_hn_!^_!_gcmc�h!^_!P[ld_n[m!^_!Rcmcn[hn_!jil!N[tih_m!Dog[hc(
n[lc[m'!nl[m!b[\_l!inila[^i!,-!-2+!n[ld_n[m!#O_ai\'!-+,4$)!
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ko_!p_lm_!l_f[]cih[^[m!^_!g[h_l[!^cl_]n[!]ih!f[m!^_!f[!`lihn_l[!mol)!Ah!f[!
jl�]nc]['!m_!b[!i\fca[^i![!I�rc]i![!_h^ol_]_l!_f!]ihnlif!^_f!j[mi!^_!gc(
al[hn_m!jil!mo!`lihn_l[!mol'![!][g\ci!^_!ko_!Amn[^im!Qhc^im!^�!]c_ln[m!
]ih]_mcih_m!j[l[!fim!gcal[hn_m!g_rc][him!ko_!ff_a[h![!^c]bi!j[�m)!Ah!_m(
n_!m_hnc^i'!_m!h_]_m[lci!g[nct[l!ko_'!mc!\c_h!f[!ff_a[^[!^_!gcal[hn_m![!n_(
llcnilci!g_rc][hi!hi!jo_^_!^_d[l!^_!m_l!oh[!jl_i]oj[]c�h!j[l[!mom![o(
nilc^[^_m'!mc!_mn[m!hi!nopc_m_h!f[!jl_mc�h!_mn[^iohc^_hm_'!n_h^l�[h!g[sil!
g[la_h!j[l[!^_`chcl!mo!jif�nc][!gcal[nilc[!_h!_f!mol)!

Knli!l[mai!l_f_p[hn_!^_!_mn_!x]c_ll_!^_!jcht[!i\fca[^iy!_hnl_!f[m!^im!
jlch]cj[f_m!`lihn_l[m!g_rc][h[m!_m!f[![g_h[t[!_mn[^iohc^_hm_!^_!cgji(
h_l![l[h]_f_m![! fim!jli^o]nim!g_rc][him! mc!_f!ai\c_lhi!^_!I�rc]i!hi!
[]_jn[!_h^ol_]_l!mo!jif�nc][!gcal[nilc[!_h!_f!mol!s!hi![]_jn[!f[!jimc\cfc(
^[^!^_!`ohacl!]igi!xn_l]_l!j[�m!m_aoliy'!_m!^_]cl'!]igi!l_]_jnil!^_!mi(
fc]cn[hn_m!^_!l_`oaci![!f[m![onilc^[^_m!_mn[^iohc^_hm_m)!Oc!\c_h!_m!]c_lni!
ko_!f[!bcmnilc[!s!f[m!]cl]ohmn[h]c[m!b[h!ff_p[^i![!I�rc]i![![^ijn[l!jif�(
nc][m!^c`_l_h]c[^[m!_h!f[m!`lihn_l[m!hiln_!s!mol'!n[g\c�h!fi!_m!_f!b_]bi!^_!
ko_!f[!^_`chc]c�h!^_!fim!jlch]cjcim!ilc_hn[^il_m!s!f[m!][l[]n_l�mnc][m!_mj_(
]�`c][m!^_!f[m!g_^c^[m!ao\_lh[g_hn[f_m!^_\_!l_[fct[lm_!_h!jf_hi!_d_l]c]ci!
^_!mo!mi\_l[h�[)!
Lil!�fncgi'!inli!l_`_l_hn_!j[l[!n_h_l!_h!]o_hn[!_m!_f![]]cih[l!^_!f[m!

ila[hct[]cih_m!ko_!fim!gcmgim!gcal[hn_m!b[h!^_]c^c^i!]ih`ilg[l!i!ko_'!
mch!_mn[l!chn_al[^[m!jil!gcal[hn_m'!b[h!doa[^i!oh!j[j_f!`oh^[g_hn[f!j[l[!
pcmc\cfct[l!_mn[!jli\f_g�nc][!s!]i[^sop[l![!f[!a[l[hn�[!^_!mom!^_l_]bim)!Af!
nl[\[di!^_!_mn[m!ila[hct[]cih_m'!][mc!mc_gjl_!]igi!j[ln_!^_!l_^_m!i!^cm(
nchnim!_mj[]cim!^_![lnc]of[]c�h'!m_!_h`i][!_h!\lch^[l!m_lpc]cim!^cl_]nim![!
fim!gcal[hn_m'![m�!]igi!ilc_hn[]c�h!s![m_mil�[!f_a[f'!_!ch]fomi!f[!l_[fct[(
]c�h!̂ _!ch`ilg_m'!̂ _hoh]c[m!j�\fc][m!s!_f[\il[]c�h!̂ _!jlijo_mn[m!̂ _!gi(
^c`c][]c�h!^_!jif�nc][m!i!g[l]im!f_a[f_m)!Him!^cmnchnim!limnlim!^_!fim!jli(
\f_g[m!gcal[nilcim!ff_p[h![!_mnim![]nil_m!mi]c[f_m![!_h]ihnl[l![fn_lh[ncp[m!
^_!`ilg[]c�h!s!_gjf_i!j[l[!fim!^_jiln[^im'![!]ih`ilg[l!alojim!^_!`[(
gcfc[l_m!^_!gcal[hn_m!ko_!m_!_h]o_hnl[h!_h!][fc^[^!^_!^_m[j[l_]c^im!s!
n[g\c�h![!]if[\il[l!_h!f[!c^_hnc`c][]c�h!^_!fim!l_mnim!^_!fim!]o_ljim!^_!
fim!gcal[hn_m!ko_!^_m[`ilnoh[^[g_hn_!go_l_h!_h!nl�hmcni'!jil!g_h]ci(
h[l![faoh[m!^_!mom![]]cih_m!g�m!l_f_p[hn_m)!
?igi!_d_m!nl[hmp_lm[f_m!^_!fim!][j�nofim!ch]foc^im!_h!_mn[!i\l['!m_!_h(

]o_hnl[!f[!l_pcmc�h!^_!ch`ilg[]c�h!mi]ci^_gial�`c][!^cmjihc\f_!l_mj_]ni!
[!_mn[!jli\f_g�nc][!_mj_]�`c][)!=mcgcmgi'!]igi!oh!m_aoh^i!_d_!nl[hmp_l(
m[f'!m_![fo^_![!f[!_rj_lc_h]c[!s!j_lmj_]ncp[!^_!fim!gcal[hn_m!_h!l_f[]c�h!
]ih!f[m!^cmnchn[m!]o_mncih_m![\il^[^[m)!@_!cao[f!`ilg['![!fi!f[lai!^_f!fc(
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\li!m_![h[fct[h!f[m!l_j_l]omcih_m!jmc]imi]c[f_m!ko_!f[m!^cmnchn[m!`[]_n[m!^_f!
jli]_mi!gcal[nilci!^_m_h][^_h[h!i!ko_!_h`l_hn[h!fim!gcal[hn_m'![f!]ih(
mc^_l[lf[m!]igi!j[ln_!^_!oh[!gcl[^[!chn_al[f!^_!f[!m[fo^!ko_!ch]fos_!]i(
gi!ohi!^_!mom!]igjih_hn_m!g�m!m_hmc\f_m!_f![]]_mi![!m_lpc]cim!^_!m[fo^!
\lch^[^im!jil!chmncno]cih_m!j�\fc][m)!

L[l[!^[l!]ihn_hc^i![!_mn_!_h`iko_'!_h!f[!jlcg_l[!j[ln_!ncnof[^[!x?lo(
t[l!f[!`lihn_l[!hiln_!^_!I�rc]iy'!b[s!^im!][j�nofim)!Af!jlcg_li!m_!jli(
jih_![jiln[l!_f_g_hnim!j[l[!]igjl_h^_l!f[!_rj_lc_h]c[!^_!fim!gcal[hn_m!
[f!l_al_m[l![!mo!foa[l!^_!ilca_h)!O_!_h`[nct[h!f[m!l_j_l]omcih_m!i!fim!l_nim!
ko_!m_!_h`l_hn[h![!j[lncl!^_f!l_nilhi'!s!m_!ch]fos_h!f[m!][l[]n_l�mnc][m!\�(
mc][m!^_!fim!gcal[hn_m!l_nilh[^im'![m�!]igi!fim!l_f[nim!^_!mom!_rj_lc_h]c[m!
^_!pc^[!_h!Amn[^im!Qhc^im)!L[l[![h[fct[l!f[!_rj_lc_h]c[!^_!l_nilhi!m_!ni(
g[!]igi!_mno^ci!^_!][mi!oh[!l_ac�h!lol[f!^_f!_mn[^i!^_!Iil_fim'!o\c][(
^[!_h!_f!]_hnli!^_!f[!l_j�\fc][!g_rc][h[)!

@[^i!_f![og_hni!^_!gcal[hn_m!ko_!b[h!mc^i!l_al_m[^im!^_!g[h_l[!
`ilt[^[![!I�rc]i'!jlip_hc_hn_m!^_!Amn[^im!Qhc^im'!m_![h[fct[!n[g\c�h!f[!
_rj_lc_h]c[!^_!f[!^_jiln[]c�h)!O_!_mno^c[h!f[!][l_h]c[!^_!^i]og_hnim!^_!
c^_hnc^[^'!_f![]]_mi![!f[!_^o][]c�h!s!f[!m[fo^'![m�!]igi!f[!`[fn[!^_!ij]ci(
h_m!_h!_f!n_ll_hi!f[\il[f)!O_!b[\f[!n[g\c�h!^_!f[!][j[]c^[^![onia_mncp[!s!
fim!m_lpc]cim!ko_![]no[fg_hn_!\lch^[h!^im!ila[hct[]cih_m!^_!gcal[hn_m!
^_jiln[^im!ko_!m_!b[h!]ih`ilg[^i!_h!f[!?co^[^!^_!I�rc]i)!
Ah!f[!m_aoh^[!j[ln_'!x?lot[l!f[!`lihn_l[!mol!^_!I�rc]iy'!m_!ch]fos_h!

^im!][j�nofim!mi\l_!f[!_rj_lc_h]c[!^_!mifc]cn[l!l_`oaci6!_f!jlcg_li!^_!_m(
nim!chn_al[!ch`ilg[]c�h!mi]ci^_gial�`c]['!l_`_l_hn_m!]ih]_jno[f_m!s!f[m!
l_j_l]omcih_m!jmc]imi]c[f_m!fca[^[m![!f[!_rj_lc_h]c[!^_!mifc]cno^!^_!l_`o(
aci!]igi![fn_lh[ncp[![!f[!ko_!l_]oll_h!fim!gcal[hn_m!^_!g[h_l[!][^[!p_t!
g�m!`l_]o_hn_)!Ah!]ihdohni!]ih!_f![hn_lcil'!_f!inli!][j�nofi!m_!_h`i][!_h!
_rjfil[l!f[m!_rj_lc_h]c[m'!pcp_h]c[m!s!_rj_]n[ncp[m!^_!d�p_h_m!gcal[hn_m!
jlip_hc_hn_m!^_!?_hnli[g�lc][!ko_'![f!gig_hni!^_!m_l!_hnl_pcmn[^im'!m_!
_h]ihnl[\[h!l_[fct[h^i!_f!nl�gcn_!^_!mifc]cno^!^_!l_`oaci![hn_!_f!ai\c_l(
hi!g_rc][hi)!=b�!m_![h[fct[!f[!_rj_lc_h]c[!^_!_mnim!d�p_h_m![f!m_l!l_]foc(
^im!_h!f[m!_mn[]cih_m!gcal[nilc[m!s![f!j_lg[h_]_l!_h![f\_lao_m!i!chmn[f[(
]cih_m!^_!^cp_lm[m!ila[hct[]cih_m!gc_hnl[m!_mj_l[h!l_mjo_mn[!i`c]c[f![!f[!
mifc]cno^!^_!l_`oaci)!
H[!]igjl_hmc�h!^_!f[!jli\f_g�nc][!gcal[nilc[!l_koc_l_!oh!_h`iko_!

ko_!]ihdohn_!fi!_mnlo]nol[f!s!f[!_rj_lc_h]c[!mo\d_ncp[)!Amn_!jf[hi!jmc]i(
mi]c[f!^_\_l�[!n_h_l!g[sil!pcmc\cfc^[^!s!m_l!gincpi!^_!mo]_mcp[m!chp_mnca[(
]cih_m'!jo_mni!ko_!m_!nl[n[!^_!oh!�g\cni!_h!_f!ko_!n[g\c�h!m_!^_m[lliff[h!
l_mcmn_h]c[m!]l_[ncp[m)!=mcgcmgi'!m_![laog_hn[!ko_!]o[h^i!f[m!j_lmih[m!m_!
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p_h!`ilt[^[m![!gcal[l'!mc!\c_h!b[s!oh!g[la_h!^_!^_]cmc�h!ch^cpc^o[f'!n[g(
\c�h!_h`l_hn[h!^_]cmcih_m! fca[^[m![! `[]nil_m!jif�nc]im'!jlis_]nim!_]ih�(
gc]im!s!]ih^c]cih_m!bcmn�lc][m!^_!_gji\l_]cgc_hni'!_h!]osi!ilca_h!i!
n_h^_h]c[!hi!b[h!n_hc^i!chd_l_h]c[![faoh[)!Och!_g\[lai'!ch]fomi!_h!]ih(
^c]cih_m!mog[g_hn_![^p_lm[m'!ila[hct[]cih_m!s!l_^_m!^_!gcal[hn_m!nl[\[(
d[h![!̀ [pil!̂ _!nl[hm`ilg[]cih_m!mi]c[f_m!_h!fim!�g\cnim!h[]cih[f_m!_!chn_l(
h[]cih[f_m'!mch!]ihn[l'![f!g_him!b[mn[![bil['!]ih!_f!ji^_l!mo`c]c_hn_!j[l[!
^[l!]ogjfcgc_hni![!mom!^_l_]bim!s!_rj_]n[ncp[m)!

3YQ\!>RQr[$!H\PR`!?R`\NZR_VPN[N $̀!3&5&$!

D\`N!?N_pN!3TbVYR_N$!<[`aVaba\!?ReVPN[\!QR!B`V^bVNa_pN!

f!3YRWN[Q_\!5R_QN$!)!$%J\PUVZVYP\
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N_`_l_hn_m!n_�lc]im!s!ilc_hn[]cih_m!
g_ni^if�ac][m!j[l[![\il^[l!!
f[!jli\f_g�nc][!gcal[nilc[

Af![og_hni!ch�^cni!^_!gcal[hn_m!ko_!nl[hmcn[h!jil!_f!]ill_^il!^_!?_h(
nli[g�lc][![!I�rc]i!s![!Amn[^im!Qhc^im'![m�!]igi!f[!^cp_lmc^[^!s!f[!al[(
p_^[^!^_! f[m!jli\f_g�nc][m!ko_!m_![mi]c[h![! f[m!]ih^c]cih_m!_h! f[m!ko_!
gcal[h'!l_koc_l_!l_j_hm[l!s!jli`oh^ct[l!f[m!hi]cih_m!ko_!po_fp_h![!]ifi(
][lm_!mi\l_!f[!g_m[)!Am!cgjl_m]ch^c\f_!^cm]oncl![!ko�!ff[g[gim!`lihn_l[!s!
ko�!cgjfc][!^_m[`c[lf['!]lot[lf[!i!nl[hmal_^clf['![f!nc_gji!ko_!m_!po_fp_!f[!
gcl[^[![!fim!jli]_mim!c^_hncn[lcim!s!mo\d_ncpim!ko_!m_!pch]of[h![!f[!gcal[(
]c�h)!H[!jli`oh^ct[]c�h!_h!_mnim!][gjim!him!ff_p[l�![!]ihn[l!]ih!g_dil_m!
_f_g_hnim!j[l[!]igjl_h^_l!f[m!l_j_l]omcih_m!jmc]imi]c[f_m!^_!f[!gcal[(
]c�h'!ko_![!mo!p_t!h_]_mcn[h!f[!^cm]omc�h!mi\l_!f[!j_lnch_h]c[!^_!f[m!^cm(
nchn[m!g[h_l[m!^_!]ih]_jno[fct[lf[m)!@_!g[h_l[!mchn�nc]['![ko�!m_!jl_m_hn[!
oh!_m\iti!^_!_mnim!_d_m!]ih]_jno[f_m!ko_'!_h!mo!ijilnohc^[^'!s![!fi!f[l(
ai!^_f!][jcnof[^i'!m_l�h!l_nig[^im!]ih!g[sil!jli`oh^c^[^!s!_h!l_f[]c�h!
]ih!]o_mncih_m!_mj_]�`c][m!^_hnli!^_f!][gji!^_!f[!gcal[]c�h)!

3(;!-965<,9(;!*646!9,3(*065,;!;6*0(3,;!8=,!,@79,;(5!!
796*,;6;!.36)(3,;

Ah!jlcg_l!n�lgchi'!f[m!`lihn_l[m'!g�m![ff�!^_!mo!g[n_lc[fc^[^!s!mo!n_llcni(
lc[fc^[^'!mih!oh!]ihdohni!^_!l_f[]cih_m!mi]c[f_m!ko_!_rjl_m[h!]ih`fc]nim!s!
jli\f_g[m!s[!m_[!afi\[f_m'!l_acih[f_m!i!^_!fim!Amn[^im!h[]cih[f_m!chpifo(
]l[^im)!H[m!`lihn_l[m!_rjl_m[h!^_]cmcih_m!ko_!l_mjih^_h![!f[m!h_]_mc^[^_m!
^_!fim!al[h^_m!jifim!_]ih�gc]im![!_m][f[!afi\[f)!Io_mnl[h!g_][hcmgim!
ko_!m_!cgjf_g_hn[h!j[l[!]ihnlif[l!f[!i`_ln[!s!f[!^_g[h^[!^_!nl[\[d[^il_m!
_h!oh!^_n_lgch[^i!j[�m!s'!^_!_m[!`ilg['!`iln[f_]_l!fim!g_l][^im!^_!koc_(
h_m!f[m!jligo_p_h!#I_tt[^l[!s!J_cfm_h'!-+,.$)!
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Oih!n[g\c�h!oh[!`ilg[!^_!nig[l!^_]cmcih_m!mi\l_!fim!mod_nim'!^_!]ih(
nlif[l!fim!g_][hcmgim!g_^c[hn_!fim!]o[f_m!ohim!jl_m_lp[h!f[!pc^[!s!inlim!f[!
jc_l^_h'!_m!^_]cl'!n_]hifia�[m!\cijif�nc][m!afi\[f_m!#Bio][ofn'!-++16!I\_g(
\_'!-+,,6!=aocf_l['!_h!jl_hm[$)!?ihnlif[l![!fim!nl[\[d[^il_m![!nl[p�m!̂ _!f[!̂ cm(
jihc\cfc^[^!̂ _!̀ o_lt[!f[\il[f!s!̂ _]c^cl!mi\l_!f[!pc^[!s!go_ln_!̂ _!fim!mod_nim'!
mih!�g\cnim!ko_!m_!nl[mf[j[h!s!ko_!̂ _\_l�[h![h[fct[lm_!]ihdohn[g_hn_)!Dis!
jil!bis'![^gchcmnl[l!fim!g_l][^im!s!f[m!i`_ln[m!f[\il[f_m![j[l_]_!]igi!jlch(
]cj[f!][om[!s!_f!j[l[!ko�!^_!f[m!_mnl[n_ac[m!_h!_f!n_ll_hi!^_!f[!\cijif�nc][)!

Boha_h!]igi!g_g\l[h[m!m_f_]ncp[m!ko_!cgjc^_h!_f!j[mi!^_!j_lmi(
h[m!s!jli^o]nim!ko_!hi!mih!`[pil[\f_m![f!jlis_]ni!_]ih�gc]i!^_!koc_h_m!
b[h!cgjo_mni!f[!`lihn_l['![f!nc_gji!ko_!m_!b[]_h!jilim[m!i![\c_ln[m!j[l[!
f[m!j_lmih[m'!jli^o]nim!i!m_lpc]cim!ko_!m_!l_koc_l_h!i!f_m!l_mofn[h!`[pil[(
\f_m)!U!mih!jl_]cm[g_hn_!_mnim!omim!^_!f[m!`lihn_l[m!]igi!g_][hcmgim!^_!
_r]fomc�h!s!^cm]lcgch[]c�h!fim!ko_!cgjoah[h!i!^_m[`�[h!fim![]nil_m!mi(
]c[f_m!i!fim!mod_nim!ko_!^_]c^_h!i!m_!p_h!i\fca[^im![!gcal[l!#Amjchim[!Ra!
NY&'!-+,26!L[t!Ra!NY&'!-+,1$)!

H[m!̀ lihn_l[m!ij_l[h!bis!]igi!g_][hcmgim![fn[g_hn_!fo]l[ncpim'!s[!m_[!
jilko_!f[m!l_mnlc]]cih_m!ko_!cgjih_h![f!nl�hmcni!^_!f[m!j_lmih[m!jlijc]c[h!
h_ai]cim![mi]c[^im![!_mnlo]nol[m!hi!f_a[f_m!j[l[!mo!nl�hmcni'!̂ _\c^i![!ko_!hi!
ji^_l!]lot[lf[m!ff_p[![!f[m!j_lmih[m![!j[a[l!jl_]cim!g�m![fnim!jil!jli^o]nim!
i!m_lpc]cim'!i!\c_h!^_\c^i![!ko_!jil!g_^ci!^_!fim!cgjo_mnim![!fim!jli^o](
nim!ko_!̂ _\_h![nl[p_m[lf[m!m_!jo_^_!̀ [pil_]_l!i![`_]n[l![!̂ _n_lgch[^im!jli(
^o]nil_m!i!]ihmogc^il_m)!Amnim!s!inlim!g_][hcmgim!jo_^_h!mojih_l!oh[!
`o_ln_!jl_mc�h!_]ih�gc][!s'!jil!fi!n[hni'!jif�nc][!j[l[!ko_!f[m!`lihn_l[m!m_!
g[hn_ha[h'!m_!gi^c`cko_h!i!ff_ao_h![!_fcgch[lm_)!Af!log\i!ko_!`ch[fg_h(
n_!nig[h!f[m!̀ lihn_l[m!ko_^[!̂ _`chc^i!jil!fim![]nil_m!]ih!g[sil!ji^_l!_]i(
h�gc]i!s!jif�nc]i!j[l[!cgjih_l!mo!jlis_]ni!#Nog`il^'!-++1$)!
H[m! `lihn_l[m!ij_l[h!n[g\c�h![!j[lncl!^_!jli]_mim!^_!mo\d_ncp[]c�h)!

@cmnchnim![]nil_m!̂ [l�h!m_hnc^i!s!m_![jlijc[l�h!̂ _!g[h_l[!̂ c`_l_h]c[^[!̂ _!
f[m!`lihn_l[m)!Ah!_mn_!][gji'!fim!mod_nim'!]if_]ncpc^[^_m!s![]nil_m!mi]c[f_m!
^_m[lliff[h![mcgcmgi!jimc]cih_m!^cm]olmcp[m!s!jl�]nc][m!ko_!n_h^_l�h![!f[!
jl_m_lp[]c�h'!gi^c`c][]c�h!i!cgjoah[]c�h!^_!f[m!`lihn_l[m),!

=!j[lncl!^_!fim!l_`_l_hn_m!g_h]cih[^im!jo_^_h!o\c][lm_'![!g[h_l[!^_!
ilc_hn[]cih_m! g_ni^if�ac][m'! f[! h_]_mc^[^! ^_! c^_hnc`c][l! f[m! l_f[]cih_m'!
]ih`fc]nim!i!jli\f_g[m!ko_!m_!_rjl_m[h!_h!f[m!][l[]n_l�mnc][m!ko_!m_!i\m_l(
p[h![]no[fg_hn_!_h!f[m!`lihn_l[m)!=mcgcmgi'!`i][fct[l!f[m!]ih^c]cih_m'!f[m!
][j[]c^[^_m!s!fim!g_][hcmgim!ko_!^cmnchnim![]nil_m!nc_h_h!s!oncfct[h!j[l[!

,!Amn[!^cm]omc�h!m_!l_nig[!s![gjf�[!_h!fim!][j�nofim!E!s!EE'![m�!]igi!_h!f[m!]ih]fomcih_m!a_h_l[f_m)!
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cgjf[hn[l!mom!jlijc[m!pcmcih_m!s!jlis_]nim!mi\l_!f[m!`lihn_l[m'!ch]fos_h^i!
n[hni![!fim![]nil_m!ao\_lh[g_hn[f_m!]igi!_]ih�gc]im!s![!fim!gcal[hn_m'!
_h!mom!]if_]ncpc^[^_m!s!_h!mom![]]cih_m!j[lnc]of[l_m)!
@_!cao[f!̀ ilg['!_m!h_]_m[lci!l_]ihi]_l!fim!l[maim!_mj_]�`c]im!̂ _!f[!][j[(

]c^[^!jli^o]ncp[!̂ _!f[m!̀ lihn_l[m'!_h!n[hni!̀ ilg[m!j[lnc]of[l_m!ko_![^koc_l_h!
f[m!l_f[]cih_m!mi]c[f_m'![m�!]igi!mom!]igjih_hn_m!g[n_lc[f_m'!]ihn_rno[f_m!s!
l_acih[f_m!ko_!ch`fos_h!i!jlipi][h!l_mjo_mn[m!mi]c[f_m'!ao\_lh[g_hn[f_m!i!
_]ih�gc][m!_mj_]�`c][m)!Amni!_m'!f[!][j[]c^[^!^_!f[m!̀ lihn_l[m!j[l[!ilcach[l!i!
]l_[l!cg[ach[lcim'!^cm]olmim!i![]]cih_m!_h!^cmnchnim!m_hnc^im)!

796*,;6;!0+,5<0<(906;!,5<9,!36!,;<9=*<=9(3!!
A!36!;=)1,<0>6

=f!nc_gji!ko_!fim!jli]_mim!gcal[nilcim!]o_mncih[h!fim!l_`_l_hn_m!nl[^c(
]cih[f_m!j[l[!j_hm[l!f[m!`lihn_l[m'!b[]_h!n[g\c�h!fi!jlijci!]ih!f[!hi]c�h!
^_!]_\PR`\`!VQR[aVaN_V\`)!Qh!n�jc]i!l_]oll_hn_!_h!_mn_!][gji!_m!f[!`ilg[!_h!
ko_!fim!jli]_mim!gcal[nilcim!`oha_h!]igi!johni!^_!_h]o_hnli!s!\cm[al[!
_hnl_!n_h^_h]c[m!^_!][l�]n_l!_mnlo]nol[f!s!_f_g_hnim!^_!][l�]n_l!mo\d_ncpi!
#@_!f[!C[lt['!-++1$)!

Amn_! ncji! ^_! _hnl_]lot[gc_hnim! jo_^_! _h]ihnl[lm_'! jil! _d_gjfi'!
]o[h^i! m_!jli\f_g[nct[h! fim!^_l_]bim!^_! fim!gcal[hn_m!s! mo!h_]_m[lci!
p�h]ofi!]ih![ko_ffim!ko_!]ill_mjih^_h![!koc_h!`ilg[!j[ln_!^_!f[!mi]c_(
^[^!^_!ff_a[^[)!H[!hi]c�h!^_!^_l_]bim!jih_!_h!n_hmc�h!f[!jimc\cfc^[^!^_!
inila[lfim!s[!m_[![!koc_h_m!jil!h[]cgc_hni!`ilg[h!j[ln_!^_!oh[!mi]c_(
^[^'!i![!koc_h_m!]ihnlc\os_h![!_ff['!]ih!`l_]o_h]c[![f!]ihmc^_l[l!_f!j[ai!
^_!cgjo_mnim'!j_li!ch_rjfc][\f_g_hn_!igcnc_h^i!f[!]ihnlc\o]c�h![!nl[p�m!
^_!f[!`o_lt[!^_!nl[\[di)!Ah!]ihnl[j[ln_'!inl[!hi]c�h!^_!^_l_]bim!_hnl[!_h!
joah[!]ih!f[m![hn_lcil_m'![ko_ff[!ko_![fo^_![!f[!jimc\cfc^[^!^_!]ihn[l!]ih!
_ffim!jil!_f!b_]bi!^_!m_l!j_lmih[m'!g�m![ff�!^_!f[!h[]cih[fc^[^'!i!\c_h!f[!
hi]c�h!^_!_koc^[^'!ko_!l_gcn_![!f[!c^_[!^_!ko_![hn_!h_]_mc^[^_m!mcgcf[l_m!
b[h!^_!\lch^[lm_![jisim!mcgcf[l_m'!ch^_j_h^c_hn_g_hn_!^_!f[!h[]cih[fc(
^[^!o!inlim![nlc\onim!#>omn[g[hn_'!-++/6!-+,+$)!

Amn[m!n_hmcih_m!_hnl_!fi!_mnlo]nol[f!s!fi!mo\d_ncpi!]ihmncnos_h!_f!m_hnc^i!
j[l[!ko_!f[m!^cmnchn[m!]if_]ncpc^[^_m!s!fim!mod_nim!]ih`ilg_h!oh[!pcmc�h!^_!
m�!gcmgim'!]l__h!oh[!^cm]olmcpc^[^!s!oh[!m_lc_!^_!jl�]nc][m!momn_hn[^[m!_h!_f!
xhiminlimy!s!_h!fim!xinlimy)!H[!jimc]c�h!ko_!m_![^ijn[!s!f[!_rj_lc_h]c[!j[l(
nc]of[l!̂ _!f[!gcal[]c�h!s'!jil!]ihmcaoc_hn_'!̂ _!f[m!̀ lihn_l[m'!hi!ji^l�[!_hn_h(
^_lm_!mch![fo^cl![!fim!jli]_mim!^_!mcahc`c][]c�h!s!]l_[]c�h!^_!m_hnc^i!mi\l_!
ff_a[l![!oh[!mi]c_^[^!^cmnchn[![!f[!^_!ilca_h'!_mn[l![b�!mch!jf_h[!j[lnc]cj[]c�h!
i!m_l!_rjofm[^i!^_!_ff['!_hnl_!inl[m!go]b[m![lcmn[m!ko_!bis!m_!i\m_lp[h)!
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H[!_rj_lc_h]c[!_h!]ig�h!^_!fim!gcal[hn_m'!ko_!bis!jo_^_h!]ihn[\c(
fct[lm_!_h!al[h^_m!][hnc^[^_m'!s[!m_[![f!jl_n_h^_l!ff_a[l![!Amn[^im!Qhc^im!
i![!f[!Qhc�h!Aolij_['!i![f!m_l!_rjofm[^im!^_!^c]bim!foa[l_m'!hi!jo_^_!
]igjl_h^_lm_![!][\[fc^[^!mc!hi!m_!l_f_p[!mo!_rj_lc_h]c[!mo\d_ncp['!_m!^_(
]cl'!mo!_h`�nc][!jifcm_gc[!s!mo!^_p_hcl!_h!]ihn_rnim!s!gig_hnim!bcmn�lc(
]im!jl_]cmim'!]igi!oh![mj_]ni!]_hnl[f)-

?o[h^i!m_!chn_llia[!f[!_rj_lc_h]c[!gcal[nilc[!^_m^_!f[!jl_aohn[!jil!
f[! [onihig�['! jlihni! m_! i\m_lp[! ko_! f[!gcal[]c�h! s! fim!gcal[hn_m! m_!
_h`l_hn[h! [!oh[! mcno[]c�h!j[l[^�dc][)!Lil!oh! f[^i'! f[m!gcal[]cih_m! mih!
cgjf[][\f_m'! ]igi! mc! cahil[l[h! _f! ji^_l!^_! fim! ]o_ljim!jifc]c[]im'! fim!
[f[g\l_m!^_!j�[m'!fim!j_fcalim!^_![fn[g[l!i!f[m![fn[m!n_gj_l[nol[m!^_!fim!
^_mc_lnim)!U[!m_[!_h!aloji!i!_h!al[h^_m!�ri^im!_!ch]fos_h^i![!koc_h_m!
l_koc_l_h!g[sil_m!]oc^[^im!]igi!fi!hc�im!i!f[m!j_lmih[m!]ih!h_]_mc^[(
^_m!_mj_]c[f_m!^_!m[fo^'!fim!gcal[hn_m!m_!chpifo]l[h!_h!nl[p_m�[m!ko_'!pcmn[m!
^_m^_!f_dim'!him!ji^l�[h!j[l_]_l!]ih!gos!fcgcn[^[m!jimc\cfc^[^_m!̂ _!�rcni)!

Amn[m!^_]cmcih_m!j[l_]_h!hi!_rjfc][lm_!mc!hi!m_![nlc\os_h![!f[!pifoh(
n[^'![!f[!`o_lt[!^_!mi\l_pcp_h]c['![f!^_m_i!f_a�ncgi!^_!bocl!^_!f[!pcif_h]c[!
pcpc^[!i![!f[!_mj_l[ht[!^_!oh[!g_dil!][fc^[^!^_!pc^[!j[l[!f[m!mcaoc_hn_m!
a_h_l[]cih_m)!D[s![b�!oh!a_lg_h!^_![onihig�[!j[l[!j_hm[l!s![]no[l!ko_!
_mn�!jl_m_hn_!_h!]o[fkoc_l!jlis_]ni!gcal[nilci)!U'![f!gcmgi!nc_gji'!fim!
gcal[hn_m!m_!nij[h!]ih!f[m!_rjl_mcih_m!g�m!\lon[f_m!^_!]ihnlif!mi]c[f!s!
^_!b_n_lihig�['!mi\l_!ni^i!]o[h^i!gcal[h!mch!l_]olmim!_]ih�gc]im!mo(
`c]c_hn_m'!mch!^i]og_hnim'!_h!]ih^c]cih_m!^_!pofh_l[\cfc^[^).!=mcgcmgi'!
fim!gcal[hn_m!mih!i\d_ni!^_!g_n[^cm]olmim!_h!^cmjon['!s[!m_[!jilko_!m_!f_m!
]ihmc^_l[!]igi!_rnl[hd_lim!ko_!n_lgch[l�h!jil!momncnocl![!fim!]co^[^[him!
fi][f_m!#?[gom'!-+,,$!i!\c_h!]igi!mod_nim!ko_!nc_h_h!^_l_]bi![!oncfct[l!
_kocn[ncp[g_hn_!fim!\c_h_m!]igoh_m![!f[!bog[hc^[^)!

Ah!_f!]ihn_rni![]no[f'!fim!gcal[hn_m!mih!][mc!_mj_]c[fcmn[m!_h!_h`l_hn[l!
f[! ch]_lnc^og\l_!s!g�fncjf_m!jl_aohn[m!mch!l_mjo_mn[)!Ahnl_!_ff[m'!]o�f_m!
mih!fim!]imnim!i!f[m!l_j_l]omcih_m!^_!chpifo]l[m_!_h!oh[!i^cm_[!gcal[ni(
lc[)!Qh!]o_mncih[gc_hni!ko_!l_gcn_![!oh!n_ll_hi!ji]i!pcmc\cfct[^i!]igi!
_m!_f!][gji!jmc]imi]c[f)/!

Qh!jimc]cih[gc_hni!]igi!_f!^_m]lcni!_h!_mn_!ch]cmi!l_koc_l_!f[!l_[(
fct[]c�h!^_!ch^[a[]cih_m!ko_!m_!_h`iko_h!_h!_rjfc]cn[l!f[!l_f[]c�h!_hnl_!

-!R�[hm_!][j�nofim!E!s!EE)!
.!Amn[!^cm]omc�h!m_!l_nig['!mi\l_!ni^i'!_h!fim!][j�nofim!EEE!s!ER)
/!H[!^cm]omc�h!]ih]_jno[f!s!f[m!l_j_l]omcih_m!jmc]imi]c[f_m!ko_!m_!c^_hnc`c][lih!_h!hc�im!s!d�p_h_m!
gcal[hn_m!jo_^_h!_h]ihnl[lm_!_h!fim!][j�nofim!EEE!s!ER)!
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fi!_mnlo]nol[f!s!fi!mo\d_ncpi!_h!f[m!jli\f_g�nc][m!gcal[nilc[m!ko_!m_!i\(
m_lp[h'![f!nc_gji!ko_!go_mnl_h!f[!̀ ilg[!_h!ko_!f[m!c^_hnc^[^_m!̂ _!fim!gc(
al[hn_m!m_!]ih`ilg[h!i!l_]ih`caol[h![!j[lncl!^_!mo!chpifo]l[gc_hni!_h!
fim!jli]_mim!gcal[nilcim)!=mcgcmgi'!m_!l_koc_l_![h[fct[l!fim!�g\cnim!s!fim!
m_hnc^im![!nl[p�m!^_!fim!]o[f_m!fim!gcal[hn_m!_d_l]_h!i!p_h!fcgcn[^[!mo![o(
nihig�['!n[hni!_h!_f!n_ll_hi!ch^cpc^o[f!]igi!_h!_f!]if_]ncpi)!

9,7,9*=;065,;!7;0*6;6*0(3,;!(!7(9<09!+,!3(;!*65+0*065,;!!
,5!8=,!;,!40.9(

Ah!]ih]il^[h]c[!]ih!fim!]o_mncih[gc_hnim!l_mj_]ni!^_!f[m!`lihn_l[m!s!fim!
jli]_mim!c^_hncn[lcim'!f[m!jli\f_g�nc][m!gcal[nilc[m!n[g\c�h!cgjfc][h!_h(
`i][l!s!jl_]cm[l!f[m!l_j_l]omcih_m!ko_!fim!jli]_mim!gcal[nilcim!a_h_l[h!_h!
_f!n_ll_hi!jmc]imi]c[f)!Qhi!^_!fim!j[l[^cag[m!oncfct[^im!^_!g[h_l[!g�m!
`l_]o_hn_!j[l[! c^_hnc`c][l! f[m!]ihm_]o_h]c[m!^_f! chpifo]l[gc_hni!_h! fim!
jli]_mim!gcal[nilcim!b[!mc^i!]ihmc^_l[lfim!]igi!oh!mo]_mi!nl[og�nc]i!
ko_'!jil!fi!n[hni'!^_d[l�!oh[!bo_ff[!_h!_f!mod_ni!jil!g_^ci!^_!f[!a_h_l[(
]c�h!^_!^cmnchn[m!g[hc`_mn[]cih_m!^_!_mnl�m)!
Oc!\c_h!oh!_h`iko_!̂ _!_mn_!ncji!jo_^_!]ihnlc\ocl![!]ihn[l!]ih!j[l�g_(

nlim!i\d_ncpim!j[l[!_mn[\f_]_l!oh!^c[ah�mnc]i!s!^_!_m[!`ilg[!j_lgcncl!oh[!
]igj[l[]c�h!g�m![ff�!^_!fim!]ihn_rnim!_mj_]�`c]im'!f[!al[h!]igjf_dc^[^!^_!
fim!jli]_mim!gcal[nilcim!mo_f_!l_gcncl![!_f_g_hnim!bcmn�lc]im'!jif�nc]im'!]i(
f_]ncpim!s!]ofnol[f_m!ko_!mih!]_hnl[f_m!j[l[!]igjl_h^_l!f[!j[lnc]cj[]c�h!^_!
fim!mod_nim!_h!f[!_rj_lc_h]c[!gcal[nilc[!#>_lcmn�ch!s!Nc_l['!,444$)!
N_mofn[!]ihp_hc_hn_'!jil!_mn[!�fncg[!l[t�h'![^ijn[l!oh!_h`iko_!ko_!

l_]ihit][! f[m! l_j_l]omcih_m! jmc]imi]c[f_m! ^_! fim! jli]_mim! gcal[nilcim)!
@_m^_!_mn[!j_lmj_]ncp[!jo_^_!_h`[nct[lm_!ko_!f[m!l_j_l]omcih_m!jmc]imi(
]c[f_m!^_f!jli]_mi!gcal[nilci!hi!mih!chp[lc[\f_m!hc!chnl�hm_][m![!^c]b[!_r(
j_lc_h]c[)!Am!^_]cl!ko_'!_h!al[h!g_^c^['!f[!l_j_l]omcih_m![^p_lm[m!_h!_f!
n_ll_hi!jmc]imi]c[f!m_!^_lcp[h!^_!f[m!]ih^c]cih_m!_h!ko_!m_!_gcal['!_m!^_(
]cl'!^_\c^i![!f[m!j_holc[m!_]ih�gc][m'!fim!lc_maim!^_!pcif_h]c[!^ol[hn_!f[m!
nl[s_]nilc[m'!f[m!][l_h]c[m!_h!_f![]]_mi![!m_lpc]cim!^_!m[fo^!s!f[!]ih^c]c�h!
^_!hi!]ihn[l!]ih!^i]og_hnim'!]igi![faoh[m!^_! f[m!][l[]n_l�mnc][m!ko_!
mo_f_h!_mn[l!jl_m_hn_m!_h!koc_h_m!gcal[h!j[l[!\om][l!nl[\[di!_h!_f!xhil(
n_y!i!j[l[!bocl!^_!f[!pcif_h]c[!_h!mo!foa[l!^_!ilca_h)!

Amn[m! l_j_l]omcih_m! s[! m_! b[h! ^i]og_hn[^i! s! jo_^_h! m_l! ch^[a[(
^[m!_h!fim!jli]_mim!gcal[nilcim!]ihn_gjil�h_im'!ch]foc^[m!^cmnchn[m!`il(
g[m!^_!^cm]lcgch[]c�h!s!_mncag[nct[]c�h'!_f!^_m[lliffi!^_! m_hncgc_hnim!
^_!ch^_`_hmc�h'!hin[\f_m!fcgcn[]cih_m![f!chn_al[m_!_h!_f!�g\cni!f[\il[f!_!
ch]fomi!mcno[]cih_m!^_!pcif_h]c[!ko_!m_!_d_l]_h!^_!g[h_l[!^cl_]n[!s!jl_(
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g_^cn[^[!b[]c[!_ffim!#*674'!-+,1$)!@cmnchn[m!`ilg[m!^_!pcif_h]c[!]ihnl[!
f[m!god_l_m'!ch]fos_h^i!f[!m_ro[f'![m�!]igi!_h!]ihnl[!^_!hc�im!s!d�p_h_m!
[][ll_[h!_`_]nim!jmc]imi]c[f_m!ko_!mo_f_h!g[l][l!^_!g[h_l[!mcahc`c][ncp[!
s!^ol[^_l[!f[m!nl[s_]nilc[m!^_!_mnim!mod_nim'!_!ch]fos_h!mcno[]cih_m!^_!^_(
n_h]c�h!_h!]ih^c]cih_m!ko_!f[m![al[p_h!^_!g[h_l[!n[h!cgjiln[hn_!]igi!
chdomnc`c][^[!#?ilf_nn!Ra!NY&'!-+,-$)!

?igi!oh[!j_lmj_]ncp[!ko_!jl_n_h^_!]ihn_h_l!s![gchil[l!fim!_`_]nim!
^_!f[m!jli\f_g�nc][m!m_�[f[^[m'!_rcmn_h!`ilg[m!^_![jlijc[]c�h!^_!chmnlo(
g_hnim!s!jli]_^cgc_hnim!dol�^c]im!ko_'!^_m^_!f[!j_lmj_]ncp[!^_f!l_]f[gi!
^_!mom!^_l_]bim'!ff_p[h![!][\i!fim!mod_nim!gcal[hn_m)!?ih!oh[!ilc_hn[]c�h!
mcgcf[l'!m_!_h]o_hnl[!n[g\c�h!mo!chpifo]l[gc_hni!_h!_mnl[n_ac[m!]if_]ncp[m!
s!ila[hct[]cih[f_m!ko_!]ihnlc\os_h![!\lch^[l![!fim!gcal[hn_m!m_lpc]cim!i!
\_h_`c]cim!_mj_]�`c]im![f!gcmgi!nc_gji!ko_!̀ caol[h!]igi!_mj[]cim!]if_](
ncpim!^_!]ihn_h]c�h'![]igj[�[gc_hni!s![jisi!gonoi)!

?igi!ilc_hn[]cih_m!g_ni^if�ac][m!ko_!m_!^_lcp[h!^_!_mnim!jf[hn_[(
gc_hnim'!m_!l_koc_l_!ch^[a[l!mi\l_!f[m!l_j_l]omcih_m!jmc]imi]c[f_m!ko_!m_!
jl_m_hn[h!_h!f[!_rj_lc_h]c[!^_!fim!gcal[hn_m'!ch]foc^[m!f[m!][l_h]c[m!i!fc(
gcn[]cih_m!]ih!f[m!ko_!m_!_h`l_hn[h!s!gimnl[l!f[!`ilg[!_h!ko_!jo_^_h!
_r[]_l\[l!f[m!l_j_l]omcih_m!jmc]imi]c[f_m!i!\c_h'!_h!m_hnc^i!chp_lmi'!_r(
jfil[l!f[m!]ih^c]cih_m!gcal[nilc[m!ko_!ji^l�[h!gi^c`c][lm_![!`ch!^_!g_(
dil[l!f[!][fc^[^!^_!pc^[!^_!fim!gcal[hn_m!s'!^_!_m[!`ilg['!]ihnlc\ocl![!^cm(
gchocl!f[m!l_j_l]omcih_m!jmc]imi]c[f_m![^p_lm[m)!

=mcgcmgi'!_m!h_]_m[lci!gimnl[l!mc!_rcmn_!oh[![jlijc[]c�h!^_!fim!chm(
nlog_hnim!s!jli]_^cgc_hnim!dol�^c]im!jil!j[ln_!^_!fim!gcal[hn_m!s!]�gi!
b[!mc^i!mo!chpifo]l[gc_hni!_h!_mnl[n_ac[m!]if_]ncp[m!o!ila[hct[ncp[m'!]ih!
f[! `ch[fc^[^!^_!]ihmc^_l[l! mc!_mn_! ncji!^_!_mnl[n_ac[m!ko_!oncfct[h!jo_^_!
]ihnlc\ocl![!^cmgchocl!i!_pcn[l!f[m!l_j_l]omcih_m!jmc]imi]c[f_m!ch^_m_[^[m)!

9,-,9,5<,;!4,<6+63J.0*6;!7(9(!()69+(9!36;!796*,;6;!!
40.9(<6906;

L[l[![jlircg[lhim![!oh[!mcno[]c�h!̂ c`�]cf!]igi!f[!m_�[f[^['!_h!fim!][j�no(
fim!ko_!m_!jl_m_hn[h![!]ihncho[]c�h!m_!b[![^ijn[^i!oh!_h`iko_!g_ni^i(
f�ac]i!ko_!nig[!]igi!l_`_l_hn_!jlcilcn[lci!f[m!][l[]n_l�mnc][m!_mj_]�`c][m!
^_!fim!jli]_mim!_gj�lc]im!ko_!m_![h[fct[h)!=!j[lncl!^_![b�'!m_!jli`oh^ct[!
s!m_!]ihn_rno[fct[!f[!jli\f_g�nc]['!ko_!m_!o\c][!_h!][gji'!]ih!fim!^[nim!
mi]ci^_gial�`c]im!^cmjihc\f_m'![m�!]igi!]ih!fim![hn_]_^_hn_m!s!l_mofn[(
^im!^_!chp_mnca[]cih_m!ko_'![f!b[\_lm_!_h`i][^i!_h!jli\f_g[m!mcgcf[l_m'!
m_!b[h!a_h_l[^i![!j[lncl!^_!l_`_l_hn_m!_gj�lc]im!_h!inlim!j[�m_m!i!]ih(
nch_hn_m)!
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Ah!]ihm_]o_h]c['! f[!l_`f_rc�h!n_�lc][!ko_!m_! ch]fos_!_h!f[!jl_m_hn_!
i\l[!m_!pch]of[!^cl_]n[g_hn_!]ih!fim!l_mofn[^im!i\n_hc^im!_h!_f!nl[\[di!
^_!][gji'!s[! m_[![! nl[p�m!^_!i\m_lp[]c�h!j[lnc]cj[hn_!i!_hnl_pcmn[m! m_(
gc_mnlo]nol[^[m)!Am!^_]cl'!f[!f�ac][!^_!]ihmnlo]]c�h!^_!oh[!gcl[^[!]l�nc][!
mi\l_!f[!jli\f_g�nc]['!mc!\c_h!l_]oll_![!fim!^_\[n_m!n_�lc]im!^cmjihc\f_m'!
_pcn[!f[!_rjfc]cn[]c�h!̂ _!p[lc[\f_m!ko_!fo_ai!b[h!̂ _!m_l!]illi\il[^[m'!j[l[!
ijn[l!jil!f[m!n_ilct[]cih_m![!j[lncl!^_!f[m!l_[fc^[^_m!i\m_lp[^[m)0!
Oc!\c_h!m_!l_]oll_![!f[!ch`ilg[]c�h!mi]ci^_gial�`c][!^cmjihc\f_'!m_!

nl[n[!^_!oh[!chp_mnca[]c�h!^_!fim!_h`iko_m!]o[fcn[ncpim!ko_!hi!m_!_h`i][!
_h!f[!]ihm_]o]c�h!^_!oh[!go_mnl[!l_jl_m_hn[ncp[!mchi!_h!jli`oh^ct[l!_h!
f[!]igjl_hmc�h!^_!f[m!jli\f_g�nc][m![!j[lncl!^_!]igj[l[l!_hnl_!^cmnchn[m!
`o_hn_m'!ch]foc^[!f[!j_lmj_]ncp[!^_!fim![]nil_m!chpifo]l[^im'![ohko_!mc_g(
jl_!]ih!f[!jl_pcmc�h!^_!]ihnl[mn[l!mo!j_lmj_]ncp[!s!_pcn[l![m�![mogclf[!ch(
nl�hm_][g_hn_!]igi!p�fc^[)!

Qh[![jlircg[]c�h!]igi! f[!^_m]lcn[!b[! l_mofn[^i!^_!oncfc^[^! mi\l_!
ni^i!jilko_!m_!nl[n[!^_!oh[!mcno[]c�h!l_mj_]ni!^_!f[!]o[f!hi!_rcmn_!oh[!
[\oh^[hn_!ch`ilg[]c�h!^_!][gji'![^_g�m!^_!ko_!m_!_h`l_hn[!n[g\c�h![!
oh[!l_^o]c^[!^cmjimc]c�h!^_!ch`ilg[]c�h!i`c]c[f'!^_\c^i![!f[m!cgjfc][]ci(
h_m!jif�nc][m!s!f[m!l_f[]cih_m!chn_lh[]cih[f_m!ko_!mih!jl_]cm[g_hn_!_pc(
^_h]c[^[m!i!]o_mncih[^[m!jil!fim!n�jc]im!ko_!m_![h[fct[h)!
H[! ch`ilg[]c�h!ko_! m_! jl_m_hn[! _h! fim! ][j�nofim! mo]_mcpim! nc_h_! f[!

jl_n_hmc�h!^_!_mn[\f_]_l!^cmnchnim!p�h]ofim!_hnl_!f[!l_`f_rc�h!]ih]_jno[f!
^cmjihc\f_!s!fim!jli]_mim!_gj�lc]im!_mj_]�`c]im!_h!fim!ko_!_mn�h!chpifo(
]l[^im! fim!gcal[hn_m)!@[^[! f[!]igjf_dc^[^!s!p[mn_^[^!^_f! n_g['! m_!b[h!
_f_ac^i!][gjim!^_!ch^[a[]c�h!_gj�lc][!_h!fim!ko_!_mn�h!chpifo]l[^im!^_!
g[h_l[!^cl_]n[!fim!gcal[hn_m!s!ko_'![f!gcmgi!nc_gji'![^koc_l_h!l_f_p[h(
]c[!^_\c^i![!f[m!]o_mncih_m!ko_!a_h_l[h!s![!ko_!mih!i\d_ni!^_![]]cih_m!i!
l_cpch^c][]cih_m!jil!j[ln_!^_!_ffim!gcmgim!i!^_!ila[hct[]cih_m!ko_!l_m(
j[f^[h!mom!jlis_]nim5!_f!l_nilhi'!f[!^_jiln[]c�h!s!f[!^_n_h]c�h)!

Af!l_nilhi!^_!gcal[hn_m![!mom!l_acih_m!^_!ilca_h!m_!pch]of[!]ih!f[!l_(
`f_rc�h!]ih]_jno[f!l_mj_]ni!^_!f[m!`lihn_l[m!s!^_!]�gi!ij_l[h!_h!n[hni!
g_g\l[h[m!m_f_]ncp[m'!chmnlog_hnim!̂ _!fo]li!s!g_][hcmgim!j[l[![^gchcm(
nl[l!f[!`o_lt[!^_!nl[\[di)!O_!jl_n_h^_!l_`f_rcih[l!mi\l_!f[m!`lihn_l[m!]igi!
_rjl_mc�h!^_!ch_koc^[^_m!_]ih�gc][m!s!f[m!l_f[]cih_m!]ig_l]c[f_m!_rcm(
n_hn_m'![f!nc_gji!ko_!m_!]ihmc^_l[h!]igi!`ilg[m!^_!l_f[]c�h!]ihmnloc^[m!
jil!^cmnchnim![]nil_m!mi]c[f_m'!ch]fos_h^i'!jil!mojo_mni'![f!ao\_lh[g_hn[f'!

0!Him!^[nim!_mj_]�`c]im!^_!f[m!][l[]n_l�mnc][m!^_!f[m!j_lmih[m!ko_!`o_lih!_hnl_pcmn[^[m'![m�!]igi!fim!
n�jc]im!_mj_]�`c]im!mi\l_!fim!ko_!m_!ch^[a�!m_!_h]o_hnl[h!_h!fim!^c`_l_hn_m!][j�nofim)!
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s!]igi!][om[f_m!^_!ho_p[m!`ilg[m!^_!l_f[]cih_m!mi]c[f_m)!H[!_rj_lc_h]c[!
^_!^_jiln[]c�h'!]igi!inl[!^_!f[m!jli\f_g�nc][m!l_f_p[hn_m!^_!f[!gcal[(
]c�h!]ihn_gjil�h_['!m_![h[fct[!^_m^_!f[!�jnc][!^_!fim!jli]_mim!c^_hncn[(
lcim'!]ih!f[!c^_[!^_!gimnl[l!ko_!_mnim!`oha_h!]igi![lnc]of[^il_m!_hnl_!
jli]_mim!_mnlo]nol[f_m!s!pcp_h]c[m!mo\d_ncp[m)!=ko�!m_!nl[n[!^_!]ihmc^_l[l!_f!
chpifo]l[gc_hni!^_!fim!mod_nim!_h!f[!gcal[]c�h!]igi!oh!�g\cni!^_!jli(
^o]]c�h!^_!m_hnc^i!ko_!jo_^_!o\c][lm_!_hnl_!f[!cgjimc]c�h!^_!jif�nc][m!s!
fim!g_][hcmgim!h[]cih[f_m!_!chn_lh[]cih[f_m!ko_'![f!gcmgi!nc_gji'!^_d[h!
g�la_h_m!^_![onihig�[!s!^_!l_cpch^c][]c�h!j[l[!oh!l_]c\cgc_hni!^cahi)!
Af!n_l]_l!l_`_l_hn_!_gj�lc]i![f!ko_!m_!_h`i][!_mn[!chp_mnca[]c�h!_m!f[!

_rj_lc_h]c[!^_!hc�im!s!d�p_h_m!ko_'!]ih!f[!chn_h]c�h!^_!ff_a[l![!Amn[^im!
Qhc^im'!mih![jl_m[^im!nl[m!]lot[l!f[!`lihn_l[!_hnl_!?_hnli[g�lc][!s!I�(
rc]i)!Oo!_rj_lc_h]c[!s!mom!h[ll[ncp[m!_h!jlcg_l[!j_lmih[!m_![h[fct[h!^_m(
^_!f[!j_lmj_]ncp[!^_!f[m!l_j_l]omcih_m!jmc]imi]c[f_m!^_!fim!jli]_mim!gcal[(
nilcim)!?ih!_mn[!`ch[fc^[^!m_!_h`[nct[h!n[hni!f[m!]ih^c]cih_m!_h!f[m!ko_!m_!
gcal['!]igi!f[m!jimc\cfc^[^_m!^_![jlijc[]c�h!^c`_l_h]c[^[!^_!fim!g_][(
hcmgim!dol�^c]im!]ih!f[!mifc]cno^!^_!l_`oaci'!]ihmc^_l[h^i!_mn[m!`ilg[m!^_!
oncfct[l!fim!jli]_^cgc_hnim!dol�^c]im!]igi!oh[!_mnl[n_ac[!j[l[!]ihmncnocl(
m_!_h!mod_nim!^_!^_l_]bi)!

Qh![mj_]ni!^_!_mj_]c[f! l_f_p[h]c[!j[l[!]ihmc^_l[l! f[m!l_j_l]omcih_m!
jmc]imi]c[f_m!_m!_f![h�fcmcm!^_!f[!_rj_lc_h]c[!^_!l_]fomc�h!s!^_!f[m!ff[g[(
^[m![fn_lh[ncp[m![!f[!^_n_h]c�h'!]igi!g_^c^[m![!f[m!ko_!mih!mig_nc^im!hc(
�im!s!d�p_h_m!gcal[hn_m!_h!_mn_!]ill_^il!gcal[nilci!s!_h!inl[m!l_acih_m)
Ah!][^[!ohi!^_!fim!]o[nli!][j�nofim!jo_^_!_h]ihnl[lm_!oh[!p_lmc�h!

]ih!g[sil!jli`oh^c^[^!^_!fim!^_\[n_m!n_�lc]im!ko_![ko�!mifi!m_!_m\it[h'!
[m�!]igi!f[m!][l[]n_l�mnc][m!_mj_]�`c][m!̂ _!fim!mod_nim!o!ila[hct[]cih_m![!fim!
ko_!m_!_hnl_pcmn�!s!fim!n�jc]im!ko_!m_!]ihmc^_l[lih!_h!][^[!][mi)!@_!_mn[!
`ilg[!m_!\om][!i`l_]_l!_f_g_hnim!j[l[!f[!]igjl_hmc�h!^_!][^[!oh[!^_!f[m!
jli\f_g�nc][m!m_�[f[^[m)!
=f! l_]ihi]_l! ko_! fim! jli\f_g[m! _gj�lc]im! ko_! m_! [\il^[h! _h! _m(

n[!i\l[! m_!pch]of[h!]ih!^c`_l_hn_m!^_\[n_m! n_�lc]im'!_mnim! m_! l_nig[l�h!
_h!jlcg_l!n�lgchi'!]igi!m_!b[!g_h]cih[^i'!_h!fim!][j�nofim!_h!fim!ko_!
m_!]ihmc^_l[!ko_!_rcmn_!oh[!]ih_rc�h!g�m!^cl_]n[!_hnl_!f[!jli\f_g�nc][!
]ih]l_n[!s!_f! l_mj_]ncpi!^_\[n_!]ih]_jno[f)!@_!g[h_l[!]igjf_g_hn[(
lc['!_h!f[m!]ih]fomcih_m!a_h_l[f_m!m_!po_fp_![!^c]bim!^_\[n_m!n_�lc]im![ko�!
jf[hn_[^im!]ih!f[!`ch[fc^[^!^_!i`l_]_l!jf[hn_[gc_hnim!^_!][l�]n_l!a_h�lc(
]i!ko_!nc_h_h!mo![h]f[d_!_gj�lc]i!_h!f[m!jli\f_g�nc][m!gcal[nilc[m!_mj_(
]�`c][m!ko_!m_!i`l_]_h!_h!][^[!][j�nofi)



Llcg_l[!j[ln_

?lot[l!f[!`lihn_l[!hiln_!^_!I�rc]i
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E)!H[!_rj_lc_h]c[!^_!l_nilh[l5
N_j_l]omcih_m!_h!f[!m[fo^!g_hn[f!^_m^_!!

f[!_rj_lc_h]c[!^_!fim!mod_nim

Af!l_nilhi!^_!gcal[hn_m!g_rc][him!ko_!b[h!pcpc^i!s!nl[\[d[^i!_h!Amn[(
^im!Qhc^im!hi!_m!oh[!_rj_lc_h]c[!gchilcn[lc[!hc!oh�pi][)!Af!l_al_mi![f!
j[�m!^_!ilca_h!m_!l_[fct[!_hnl_!n_hmcih_m!ko_!_rjl_m[h!gig_hnim!bcmn�(
lc]im!j[lnc]of[l_m!^_!f[!l_f[]c�h!_hnl_!I�rc]i!s!Amn[^im!Qhc^im'![^_g�m!
^_!jli\f_g[m!_]ih�gc]im!jl_m_hn_m!_h!_f!foa[l!^_!ilca_h!i!^_mnchi!s!^c(
p_lm[m!`ilg[m!^_!mo\d_ncp[]c�h)!?igi!j[ln_!^_!f[!_rj_lc_h]c[!gcal[ni(
lc['!f[![n_h]c�h![!f[!m[fo^!_m!oh[!p_hn[h[!jlcpcf_ac[^[!j[l[!]igjl_h^_l!f[!
jli\f_g�nc][!gcal[nilc[!^_m^_!mom!l_`_l_hn_m!_gj�lc]im!#L[t!Ra!NY&'!-+,1$)

?igi!l_`_l_hn_!m_!nig[!f[!_rj_lc_h]c[!^_!fim!mod_nim!ko_!m_!l_chn_al[h!
[!mo!]igohc^[^!^_!ilca_h'!jil!fi!ko_!f[!jl_aohn[!ko_!ao�[!_f!jl_m_hn_!][(
j�nofi!_m!�]�gi!]ih]_jno[fct[l!_f!l_nilhi!s!mom!l_j_l]omcih_m!_h!f[!m[fo^!
g_hn[f;!L[l[!ff_p[l![!][\i!_mn[!f[\il!m_!chn_al[h!_f_g_hnim!]ih]_jno[f_m!
s!^[nim!mi]ci^_gial�`c]im'![f!nc_gji!ko_!m_!l_nig[!f[!_rj_lc_h]c[!^_!gc(
al[hn_m!jlip_hc_hn_m!^_!f[!l_ac�h!ilc_hn_!^_f!_mn[^i!^_!Iil_fim!s!m_!b[]_!
bch][jc�!_h!f[m!l_j_l]omcih_m!_h!_f!][gji!^_!f[!m[fo^!g_hn[f)!
?igi! ^im! ]ih]_jno[fct[]cih_m! �ncf_m! j[l[! j_hm[l! f[! chn_hmc`c][]c�h!

]ihn_gjil�h_[!^_!fim!]lo]_m!^_!`lihn_l[m!s!mom!l_j_l]omcih_m'!_h!_f!jlcg_l!
ch]cmi!m_!b[]_!oh[!l_pcmc�h!^_!f[m!hi]cih_m!^_!P\[`a_bV_!YN`!S_\[aR_N`!s!^_!f[!
S_\[aR_N!P\Z\!Zoa\Q\)!Amnim!_h`iko_m!m_!l_f[]cih[h'!_h!_f!ch]cmi!^im'!]ih!f[!
hi]c�h!̂ _!_Ra\_[\!]igi!_f_g_hni!l_f_p[hn_!̂ _f!jli]_mi!gcal[nilci!s!m_!b[(
]_!oh[!l_pcmc�h!^_!n�lgchim![`ch_m!ko_!bis!m_!_gjf_[h!n[hni!_h!_f![h�fcmcm!
^_!f[!jli\f_g�nc][!]igi!_h!_f!][gji!^_!f[m!jif�nc][m!j�\fc][m)!

H[!g[ahcno^!^_f!jli]_mi!gcal[nilci'!^_m^_!f[!_gcal[]c�h!b[mn[!_f!l_(
nilhi'!_h!f[!l_ac�h!ilc_hn_!^_f!_mn[^i!^_!Iil_fim'!m_![\il^[!_h!_f!ch]cmi!
nl_m)!@_mjo�m!m_!_rjih_!f[!j_lmj_]ncp[!̂ _!fim!gcal[hn_m!ko_!b[h!l_al_m[^i!
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l_mj_]ni!̂ _!mo!_rj_lc_h]c[!̂ _!b[\_l!gcal[^i!s!nl[\[d[^i!_h!Amn[^im!Qhc(
^im'!gc_hnl[m!ko_!_h!_f!kochni!m_![\il^[h!_f_g_hnim!^_!mo!_rj_lc_h]c[!
l_mj_]ni!^_f![]]_mi![!m_lpc]cim!^_!m[fo^!^ol[hn_!mo!_mn[h]c[!_h!^c]bi!j[�m)!
Lil!�fncgi'!m_!\om][!_m]f[l_]_l![faoh[m!^_!f[m!l_j_l]omcih_m!^_f!jli]_mi!
gcal[nilci!_h!f[!m[fo^!g_hn[f!^_!fim!gcal[hn_m![bil[!ko_!m_!_h]o_hnl[h!
^_!ho_pi!_h!mo!fi][fc^[^!^_!ilca_h)!

Af![laog_hni!]_hnl[f!_m!ko_!f[m!h[ll[ncp[m!ko_!b[]_h!fim!gcal[hn_m!mi(
\l_!_f!l_nilhi!go_mnl[h!ko_!_mnim![]nil_m!mi]c[f_m!fial[h!^_m[lliff[lm_!f[(
\il[fg_hn_![oh!]o[h^i!hi!]o_hn[h!]ih!_f![p[f!i`c]c[f!^_! fim!ai\c_lhim!
g_rc][hi!hc!_mn[^iohc^_hm_!s'!^_!_m[!`ilg['!]ihmcao_h!l_]olmim!_]ih�(
gc]im!j[l[!mom!`[gcfc[m)!Amn[m!_rj_lc_h]c[m!^_!]lo]_!^_!`lihn_l[m!s!^_!l_(
nilhi!gi^c`c][h!fim!n_llcnilcim!_h!m�!gcmgim'![m�!]igi!f[m!hi]cih_m!ko_!
]ihmnlos_h!fim!mod_nim!gcal[hn_m!mi\l_!f[m!l_acih_m!`lihn_lct[m!s!mi\l_!m�!
gcmgim)!=!j_m[l!^_!_ffi'!f[!jimc\cfc^[^!^_!nl[hm`ilg[l!fim!l_a�g_h_m!f_a[f_m!
s!f[m!jif�nc][m!ao\_lh[g_hn[f_m!_h!_mn_!][gji!]ihnch�[h!mc_h^i!fcgcn[^[m!s!
j[l_]_h!nl[hmcn[l!jil!inlim!][h[f_m'!]igi!_m!_f!][mi!̂ _!f[m!̂ _]cmcih_m!ao\_l(
h[g_hn[f_m'!fim!nl[n[^im!]ig_l]c[f_m!s!f[m![g_h[t[m![!f[!m_aolc^[^)!Af![]]_mi!
[!f[!m[fo^!jil!j[ln_!̂ _!fim!nl[\[d[^il_m!̂ ol[hn_!mo!_mn[^�[!_h!Amn[^im!Qhc^im!
]ihnch�[!mc_h^i!fcgcn[^i'!s[!ko_!mo_f_!_h`i][lm_![!f[m!ola_h]c[m!ko_!m_!jl_(
m_hn[h!_h!_f!�g\cni!f[\il[f'!^_d[h^i!^_!f[^i!_f!l_mni!^_!mom!]igjih_hn_m)!
Am!j_lnch_hn_!s!ola_hn_!l_`ilgof[l!f[m!]ih]_jno[fct[]cih_m!s!f[m!jl�]nc][m!
l_mj_]ni!^_!f[m!`lihn_l[m![!`ch!^_!ko_!m_!^_gi]l[nc]_h!s!j_lgcn[h!_f!omi!^_!
fim!\c_h_m!]igoh_m!_h!\_h_`c]ci!^_!ni^im!fim!jo_\fim)!

/(*0(!=5(!*65*,7<=(30B(*0J5!+,!36;!*9=*,;!+,!-965<,9(;

H[m!^im!jlcg_l[m!^�][^[m!^_f!mcafi!@@0!m_!][l[]n_lct[h!jil!oh[!chn_hmc`c(
][]c�h!^_!fim!jli]_mim!gcal[nilcim!ko_!b[h!ilcach[^i!s!ko_!mih!i\d_ni!
^_!nl[n[^im!_hnl_!j[�m_m'!jif�nc][m!ao\_lh[g_hn[f_m!s!][gji!^_![]]c�h!^_!
^cmnchnim![]nil_m!mi]c[f_m)!H[!]igjl_hmc�h!^_!_mn[m!jl�]nc][m!s!_rj_lc_h(
]c[m!^_!]lot[l!`lihn_l[m!l_koc_l_!pch]of[lm_![!l_`f_rcih_m!^_!][l�]n_l!n_�(
lc]i!mi\l_!mom!cgjfc][]cih_m![!`ch!^_!_hn_h^_l!]ih!f[!g[sil!jli`oh^c^[^!
jimc\f_!mom!][om[m!s!_rjl_mcih_m)!@_!_mn[!`ilg['!m_!jo_^_!b[]_l!`l_hn_![!f[!
h_]_mc^[^!^_![\il^[l!f[!ola_hn_!jli\f_g�nc][!^_!fim!gcal[hn_m!s!]ihn[l!
]ih!g_dil_m!_f_g_hnim!j[l[!ilc_hn[l![]]cih_m!l_cpch^c][ncp[m!ko_!jo_^_h!
_hlcko_]_lm_![!j[lncl!^_!f[!]ihnl[mn[]c�h!^_!fim!jli]_mim!gcal[nilcim!_h!
^cmnchn[m!l_acih_m!^_f!goh^i)!

Qh!_f_g_hni!ch_fo^c\f_!_h!_mn_!^_\[n_'!ko_![f!gcmgi!nc_gji!_m!cg(
joah[^i!s!g[hnc_h_!mo!]_hnl[fc^[^'!_m!f[!hi]c�h!gcmg[!^_!`lihn_l['!ko_!
_pi][!n[g\c�h!oh[!`ilg[!j[lnc]of[l!^_!j_hm[l!f[!gcal[]c�h!_h!n[hni!f[m!



H=!ATLANEAJ?E=!@A!NAPKNJ=N -2

`ilg[m!^_!]lot[lf['!fim!f�gcn_m!ko_!cgjih_!i!f[m!c^_hnc^[^_m!ko_!jlijc]c[)!
H[m!`lihn_l[m'!]ihmc^_l[^[m!]igi!fim!]ih`ch_m!^_!oh!n_llcnilci!a_mncih[(
^i!s!l_mao[l^[^i!jil!oh!Amn[^i!l_mjihm[\f_!^_!]ihnlif[l!_f![]]_mi!^_!fim!
_rnl[hd_lim'!mih!bis!i\d_ni!^_!^_\[n_!_h!n[hni!cgjoah[h!][n_ail�[m![g(
jfc[g_hn_!^cm]onc^[m!s!oncfct[^[m!]igi!mi\_l[h�[!s!]co^[^[h�[)!
Qh[!^_!f[m!]l�nc][m!g�m!]ihnoh^_hn_m!^_!f[m!pcmcih_m!^igch[hn_m!mi(

\l_!f[!`lihn_l[!_m!f[!jf[hn_[^[!s!^_m[lliff[^[!jil!?blcm!Nog`il^'!koc_h![f!
nig[l!]igi!l_`_l_hn_!f[!Qhc�h!Aolij_[!s!]ihmc^_l[l!fim!jli]_mim!gcal[(
nilcim!]ihn_gjil�h_im!_h!^cmnchnim!]ihnch_hn_m'!m_!jl_aohn[!mi\l_!_f!b_(
]bi!^_!]ihmc^_l[l!ko_!mifi!_f!Amn[^i!]o_hn[!]ih!f[![nlc\o]c�h!^_![]no[l!
mi\l_!f[m!`lihn_l[m!#Nog`il^'!-++16!-++3$)!@_m^_!_mn_!]o_mncih[gc_hni'!
m_!_h`[nct[!ko_!f[m!`lihn_l[m!n[g\c�h!mih!i\d_ni!^_![]]c�h!s!nl[hm`ilg[(
]c�h!^_!fim!]co^[^[him!s!j[l[!f[!]igjl_hmc�h!^_!_mn[!jl�]nc][!]co^[^[h[!
jf[hn_[!f[!hi]c�h!^_!P\[`a_bV_!YN`!S_\[aR_N`',!]ih]_jni!ko_!m_!l_nig[!f�h_[m!
g�m![^_f[hn_)!Lil!inl[!j[ln_'!f[!hi]c�h!^_!mi\_l[h�[!_h!n[hni![nlc\o]c�h!
^_!oh!Amn[^i!h[]cih[f!j[l[!^_`chcl!mom! `lihn_l[m!s! f[m!]ih^c]cih_m!j[l[!
]lot[lf[m'!b[!^_!m_l!j_hm[^[!]ih!f[!pcmc�h!^_!f[m!l_f[]cih_m!chn_lh[]cih[(
f_m'!_h!n[hni!ko_!fim!Amn[^im!ko_!m_!_h]o_hnl[h!_h!oh[!jimc]c�h!^_!mo\(
il^ch[]c�h'!]ihncho[g_hn_!l_]c\_h!f[!jl_mc�h!^_!fim!jifim!^_!ji^_l!ch(
n_lh[]cih[f!l_mj_]ni!^_!]�gi!a_mncih[l!mom!`lihn_l[m!s!]�gi!l_mjih^_l![!
chn_l_m_m!_]ih�gc]im!s!^_!m_aolc^[^!^_!inlim!Amn[^im'!s[!m_[![!nl[p�m!^_!
[]o_l^im!jif�nc]im!s!]ig_l]c[f_m!i![f!m_hnclm_!jl_mcih[^im!jil!_f!lc_mai!^_!
p_l![`_]n[^[!mo!_]ihig�[)!Ah!_f!]ihn_rni![]no[f'!f[m!`lihn_l[m!m_!oncfct[h!
[gjfc[g_hn_!j[l[!jlin_a_l![!]igohc^[^_m!]_ll[^[m!s!]igi!j[ln_!^_!oh[!
_mnl[n_ac[!^_!^_`_hm[!^_!f[!m_aolc^[^!h[]cih[f!ko_!jo_^_!ff_a[l![!i\fca[l!
[!]c_lnim!j[�m_m![!]_^_l!mo!mi\_l[h�[!_h!jim!^_!f[!m_aolc^[^!^_!inlim)!
H[!hi]c�h!^_!]co^[^[h�['!_h!mo![]_j]c�h!fc\_l[f!z_hn_h^c^[!]igi!f[!

l_f[]c�h!^_!koc_h_m!nc_h_h!oh[!h[]cih[fc^[^!s!oh[![onilc^[^!a[l[hn_!^_!
mom!^_l_]bim!s!`l_hn_![!f[!ko_!m_!nc_h_h!i\fca[]cih_m!_h!cao[f^[^!^_!]ih(
^c]cih_mz'!m_!cgjoah['!jil!oh!f[^i'!^_m^_!f[m![]]cih_m!ko_!^_m[lliff[h!
fim!]co^[^[him!s!ko_!QR!SNPa\!gi^c`c][h!f[m!`lihn_l[m!s'!jil!inli'!m_!]o_m(
ncih[h!^_m^_!f[m!]co^[^[h�[m!^c`_l_h]c[f_m'!_m!^_]cl'!inila[l!^cmnchnim!^_(
l_]bim!s!i\fca[]cih_m![!mom!b[\cn[hn_m'!ko_!fim!Amn[^im!m_!p_h!i\fca[^im!
[![^ijn[l![!j[lncl!^_!f[!jl_m_h]c[!^_!fim!gcal[hn_m'!_hnl_!inlim![mj_]nim)!

Ah! ]ihm_]o_h]c['! f[! hi]c�h! ^_! n_llcnilci! h[]cih[f! m_! p_! ^cmjon[^[!
^_m^_!f[!_rnl[n_llcnilc[fc^[^!^_!f[m!`lihn_l[m!s!^_!f[m!l_acih_m!`lihn_lct[m'!

,!=!fi!f[lai!^_!_mn_!][j�nofi!m_!oncfct[!f[!_rjl_mc�h!P\[`a_bV_!YN!S_\[aR_N!j[l[![fo^cl![f!]ih]_jni!ko_!
?blcm!Nog`il^!#-++3$!b[!`ilgof[^i!]igi!O\_QR_d\_X)
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jo_mni!ko_!m_!o\c][h!g�m![ff�!^_!mom!f�gcn_m!`ilg[f_m)!Amni!mcahc`c][!ko_!
f[m!`lihn_l[m!^_!^_n_lgch[^im!j[�m_m!m_!_h]o_hnl[h'!_h!f[!jl�]nc]['!^_hnli!
^_!n_llcnilcim!mi\l_!fim!]o[f_m!inlim!Amn[^im!nc_h_h'![f!g_him!`ilg[fg_h(
n_'!mi\_l[h�[)!=mcgcmgi'!bis!_h!̂ �[!jl_m_h]c[gim!f[!̀ ilg[!_h!ko_!j[�m_m!s!
n_llcnilcim!h[]cih[f_m!m_!]ihpc_ln_h!_h!`lihn_l[!l_mj_]ni![!inl[m!h[]cih_m!
i!alojim!^_!h[]cih_m!#>[og[h'!-++05!3-(4+$)
@_m^_!inli!�haofi!̂ _![h�fcmcm'!ko_!]ich]c^_!]ih!oh[!gcl[^[!]l�nc][!̂ _!

f[m!̀ lihn_l[m'!_mn[m!m_!b[h!]ihmc^_l[^i!]igi!g_^c^[m!ao\_lh[g_hn[f_m'!_h!
a_h_l[f!momn_hn[^[m!_h!f[!hi]c�h!^_!mi\_l[h�['!ko_!m_!oncfct[!j[l[!^_]c^cl!
mi\l_!f[!pc^[!^_!f[m!j_lmih[m!gcal[hn_m)!Dis!_h!^�['!f[m![`_]n[]cih_m'!lc_m(
aim!s!]ih^c]cih_m!̂ _!gcal[]c�h!ko_!_h`l_hn[h!f[m!j_lmih[m!gcal[hn_m!mih!
]f[li!_d_gjfi!^_!fi!ko_!Bio][ofn!#-++1$!ff[g�!_mnl[n_ac[m!\cijif�nc][m)
H[!p_n[![h[f�nc][!ko_!_mn_![onil!`ilgof[l[!_h!,423'!]ih!\[m_!_h!oh!

[h�fcmcm!bcmnilc]cmn[!^_!f[!m_aolc^[^'!_f!n_llcnilci!s!f[!ji\f[]c�h'!]ihnch�[!
pca_hn_)!Oo!_mno^ci!^_f!mcmn_g[!f_a[f'!fim!g_][hcmgim!^cm]cjfch[lcim!s!fim!
^cmjimcncpim!^_!m_aolc^[^'!mc!\c_h!mola_h!^_f![h�fcmcm!^_!][mim!]igi!_f!][m(
ncai![f!li\i'!_f!]ihnlif!^_!f[!f_jl[!i!f[!jf[h_[]c�h!ol\[h[!_h!_f!mcafi!@>0'!
_m\it[h!s!^_p_f[h!g_][hcmgim!s!^cmjimcncpim!ko_!]ihnc_h_h!_f_g_hnim!
ko_!ji^l�[h!m_l!_kocj[l[\f_m![!fim!ko_!m_!oncfct[h!bis!_h!^�[!j[l[![^gc(
hcmnl[l!_f!`fodi!gcal[nilci)!Ah!`ilg[!]ih`fos_hn_'!f[!hi]c�h!^_!\ciji^_l'!
]igi!`ilg[!^_!]ihnlif!jil!j[ln_!^_!fim!Amn[^im!l_mj_]ni!^_!f[!ji\f[]c�h'!
fim!]o_ljim!s!f[!m[fo^'!b[!mc^i!l_nig[^[!jil!I\_g\_!#-+,,$![!nl[p�m!^_!
mo!jf[hn_[gc_hni!mi\l_!f[!h_]lijif�nc]['!_rjfc]�h^if[!]igi!f[!]l�nc][![!f[!
hi]c�h!^_!f[!mi\_l[h�[!_mn[n[f!ko_!ff_a[![![nlc\oclm_!f[!^_]cmc�h!^_!koc�h!
jo_^_!pcpcl!s!koc�h!^_\_!gilcl)!

Amn[!gofncjfc]c^[^!^_!`ilg[m!_h!f[m!ko_!fim!Amn[^im!h[]cih[f_m!nl[n[h!
bis!_h!^�[![!fim!]co^[^[him!i![!fim!mod_nim!gcal[hn_m!jl_n_h^_h!momn_h(
n[lm_!_h!f[m!^c`_l_h]c[m!ko_!m_!ilcach[h![!j[lncl!^_f!ji^_l![^kocmcncpi!^_!
f[m!j_lmih[m'!n[f!]igi!b[!m_�[f[^i!>[fc\[l!#-++-$)!=!oh[!]ih]fomc�h!mc(
gcf[l!ff_a[!=^_f[!?ilnch[!#-+,2$![f!m_�[f[l!ko_!fi!ko_!ch]igi^[!^_!fim!
gcal[hn_m!s![f!gcmgi!nc_gji!m_!]ihpc_ln_!_h!_f!jlch]cj[f!gincpi!j[l[!
l_]b[t[lfim'!_m!mo!]ih^c]c�h!^_!ji\l_t['![!j[lncl!^_!fi!]o[f!b[!jlijo_mni!
_f!]ih]_jni!^_!N]\_\S\OVN)-

H[!c^_[!^_!j_hm[l!f[m!`lihn_l[m'!hi!]igi!\[ll_l[m'!mchi!]igi!g_g(
\l[h[m!m_f_]ncp[m!#D_^_ni`n'!-++.$!i!]igi!nl[ni!^c`_l_h]c[^i!s!d_l�lkoc]i!
b[]c[!fim!gcal[hn_m!#I_tt[^l['!-++06!I_tt[^l[!s!J_cfm_h'!-+,.$![\l_!f[!

-!Qh!]ih]_jni![]o�[^i!jil!^c]b[![onil[!s!ko_'!nig[h^i!]igi!l_`_l_h]c[!mom!l[�]_m!_ncgif�ac][m!
alc_a[m'![fo^_![f!gc_^i!i!n_gil!l_mj_]ni!^_!fim!ji\l_m)!
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jimc\cfc^[^!^_![mogcl!mo!b_n_lia_h_c^[^!^_m^_!ij]cih_m![h[f�nc][m![f!j_l(
gcncl!j_hm[l![!koc�h!m_![onilct[!_f!nl�hmcni'![!koc�h_m!m_!f_m!cgjc^_!^c]bi!
j[mi!s!]o�f_m!mih!fim!]lcn_lcim!j[l[!ff_p[l![!][\i!f[m!^c`_l_h]c[]cih_m!s!fim!
_`_]nim!ko_!_mn[m!jo_^_h!n_h_l)!

Af!]ih]_jni!ko_!Nog`il^!#-++3$!jlijih_'!P\[`a_bV_!YN`!S_\[aR_N`'!chc(
]c[fg_hn_!]ih!_f! n�lgchi!O\_QR_d\_X'! nc_h_!]igi!johni!^_!j[lnc^[! fim!
omim!^c`_l_h]c[^im!^_!f[!]co^[^[h�[!]ih!l_mj_]ni![!fim!f�gcn_m!n_llcnilc[(
f_m!s! fi!ko_!^cmnchnim![]nil_m! mi]c[f_m!b[]_h!j[l[!_h`l_hn[lfim)!Amn[!hi(
]c�h'!ko_!n[g\c�h!jo_^_!nl[^o]clm_!]igi!a_NONW\!`\O_R!YN!S_\[aR_N'!Z\QRYN_!

YN!S_\[aR_N!i!NPPV\[N_!S_R[aR!N!YN!S_\[aR_N'!m_!l_`c_l_'!m_a�h!_rjfc][!f[![onil['!
[!f[![]]c�h!^_!fim!]co^[^[him!]ih!f[!chn_h]c�h!^_!]o_mncih[l!i!gi^c`c(
][l!f[m!`ilg[m!^_!_r]fomc�h!ko_!l_jl_m_hn[h!f[m!`lihn_l[m'![]]cih_m!ko_!m_!
_d_gjfc`c][h!_h!_f!nl[\[di!ko_!l_[fct[h!ila[hct[]cih_m!^_!f[!mi]c_^[^!]c(
pcf!l_mj_]ni!^_!f[!l_cpch^c][]c�h!^_!^_l_]bim!bog[him!^_!fim!gcal[hn_m)!

H[!hi]c�h!^_! P\[`a_bV_! YN`! S_\[aR_N`! n[g\c�h!ch]fos_!f[m![]]cih_m!ko_!
alojim!]ih!ji^_l!_]ih�gc]i!i!jif�nc]i! ff_p[h![!][\i! l_mj_]ni!^_! f[m!
`lihn_l[m'!]ih!_f!i\d_ni!^_!i\n_h_l![fa�h!ncji!^_!\_h_`c]ci)!H[![]]c�h!^_!
]ihmnlocl!f[m!`lihn_l[m!hi!m_!l_[fct[!]igi!momncno]c�h!^_!f[![]]c�h!^_!fim!
Amn[^im'!mchi!g�m![ff�!^_!_m[![]]c�h!_mn[n[f'!j[l[!]igjf_g_hn[lf[!o!iji(
h_lm_![!_ff[)!Amn_![]]cih[l!j_lg[h_hn_!jil!j[ln_!^_!^cp_lmim![]nil_m!mi(
]c[f_m!m_!_h`l_hn[![!f[!^c[f�]nc][!^_!]o_mncih[l!s!l_`ilt[l!f[!`lihn_l[!m_a�h!
mom!jlis_]nim!_!chn_l_m_m)!H[!hi]c�h!^_!]ihmnlocl! f[m! `lihn_l[m!m_!oncfct[!
]igi! lon[! [h[f�nc][! j[l[! jl_aohn[lm_! koc�h_m! nc_h_h'! _`_]ncp[g_hn_'! f[!
jimc\cfc^[^!^_!_mn[\f_]_l!i!gi^c`c][l!f[!`ilg[!_h!ko_!ij_l[!oh[!`lihn_l['!
j[l[!_limcih[lf[!i!^_mb[]_lf['!i!\c_h!j[l[!l_b[]_lf[!i!l_]ihmnloclf[!^_!oh[!
`ilg[!j[lnc]of[l)!=mcgcmgi'!j[l[!c^_hnc`c][l!fim!`[]nil_m!][om[f_m!^_!f[m!][(
l[]n_l�mnc][m!ko_![]no[fg_hn_!m_!i\m_lp[h!_h!_mn[m)!
?ih!f[!]l�nc][!^_!Nog`il^!l_mj_]ni!^_!fim!omim![]no[f_m!^_!f[m!`lih(

n_l[m'!m_!]o_mncih[h!f[m!`ilg[m!]ihp_h]cih[f_m!^_!j_hm[l!fim!Amn[^im!h[(
]cih[f_m!s! f[!mi\_l[h�['!s!I_tt[^l[!s!J_cfm_h!#-+,.$!jih_h!�h`[mcm!_h!
f[!]_hnl[fc^[^!^_f!h_]_m[lci!p�h]ofi!_hnl_!`lihn_l[m!s!nl[\[di).!=f!joah[l!
jil!l_j_hm[l!_f!]ih]_jni!^_!^cpcmc�h!chn_lh[]cih[f!^_f!nl[\[di'!jlijih_h!
]ihmc^_l[l!ko_!f[!chmn[f[]c�h!^_!oh!ho_pi!il^_h!^_!g_l][^i!afi\[f!b[!
cgjfc][^i!_f!^_mjf[t[gc_hni!^_!g[ho`[]nol[m!b[]c[!j[�m_m!s!foa[l_m!^ih(
^_!fim!]imnim!^_!g[hi!^_!i\l[!mih!g_hil_m5!

.!Qh[!_hnl_pcmn[!ko_!jih_!_h!l_fc_p_!f[!j_lmj_]ncp[!]l�nc][!^_!I_tt[^l[!s!J_cfm_h!jo_^_!]ihmof(
n[lm_!_h!Amnojc��h!#-+,2$)!
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H[!`lihn_l[!]l_[!s!jli^o]_!f[!_]ihig�[!h[]cih[f!s'!_h!_mn_!m_hnc^i'!f[m!h[]ci(
h_m!]ihmc^_l[h!_f!]ihnlif!^_!f[!`lihn_l[!s!^_!f[m!l_acih_m!hi!mifi!]igi!oh[!
jl_llia[ncp[!̂ _f!Amn[^i'!mchi!n[g\c�h!]igi!oh[!n�]hc][!#[!g_ho^i!gil[fct[(
^[$!̂ _!][fc\l[]c�h!_]ih�gc][)!H[!̀ [hn[m�[!̂ _f!_kocfc\lci!̂ _f!g_l][^i!l_koc_l_!
s![mog_!f[!pcif_h]c[!^_!f[!`lihn_l[!zs!_mni!_m!j_l`_]n[g_hn_!_pc^_hn_!_h!_f!
][mi!^_!fim!g_l][^im!f[\il[f_m!#I_tt[^l[!s!J_cfm_h'!-+,.5,++$)!

Och!_g\[lai'!f[!`o_lt[!^_!nl[\[di!hi!jo_^_!^_mjl_h^_lm_!^_!fim!]o_ljim'!
_m!^_]cl'!^_!fim!mod_nim!ko_!f[!]ihnc_h_h)!H[!jimc\cfc^[^!^_!^cmjih_l!^_!mo!
`o_lt[!^_!nl[\[di!l_koc_l_!jih_l!f�gcn_m!s!]ihnlif_m![!fim!_r]_mim!s!h_(
]_mc^[^_m!^_!_m[m!]if_]ncpc^[^_m!bog[h[m'!_h!n_hmc�h'!jil!_d_gjfi'!]ih!
f[![n_h]c�h![!f[!m[fo^!i!f[!_^o][]c�h)!Him!gipcgc_hnim!gcal[nilcim!b[h!
^_!m_l!_hn_h^c^im!]igi!ilca_h!s!i\d_ni!^_!jli]_mim!^_!g_l][hncfct[]c�h!
ko_!ch]fos_h!f[!\�mko_^[!^_!g[hi!^_!i\l['![m�!]igi!f[m!]oin[m!^_!nl[hm(
jiln_'!f[!]illoj]c�h'!f[!nl[n[!^_!j_lmih[m!s!f[!^_jiln[]c�h'!_hnl_!inlim!ac(
lim'!ko_!jlijil]cih[h![fnim!�h^c]_m!^_!l_hn[\cfc^[^!_]ih�gc][!s!jif�nc][)!

Him!jli]_mim!gcal[nilcim!ko_!cgjfc][h!_f!]lo]_!̂ _!̀ lihn_l[m!m_!pch]o(
f[h!h_]_m[lc[g_hn_!]ih!_f!nl[\[di!]igi!^cmj[l[^il'!_h!n[hni!mo!][l_h]c[!
_h!fim!j[�m_m!ff[g[^im!mo\^_m[lliff[^im!ff_p[![!fim!gcal[hn_m![!_gjl_h^_l!
f[la[m!s!lc_maim[m!nl[p_m�[m!b[]c[!j[�m_m!^ih^_!_rcmn_h!g[sil_m!jimc\cfc^[(
^_m!^_!]ihm_aoclfi!i!]ih!oh[!g_dil!l_goh_l[]c�h!_]ih�gc][)!
Af!nl�hmcni!i!f[!ff_a[^[!^_!gcal[hn_m![!f[!mi]c_^[^!^_!^_mnchi!l_j_l]o(

n_!^cl_]n[g_hn_!_h!f[!i`_ln[!^_!g[hi!^_!i\l['!_h!fim!gihnim!m[f[lc[f_m!s!
_h!f[!l_jli^o]]c�h!_]ih�gc]['/![oh!_h![ko_ffim!][mim!_h!fim!ko_!fim!il�(
a_h_m!^_f!jli]_mi!gcal[nilci!jo^c_l[h![nlc\oclm_![!inl[m!][om[fc^[^_m'!]i(
gi!f[!pcif_h]c[!_rnl_g[!i!f[!]ih`fc]ncpc^[^!^_!ilca_h!jif�nc]i)!

Ah!_f!n_ll_hi!g_ni^if�ac]i'!fim!jlch]cjcim!ko_!m_!^_mjl_h^_h!^_!f[!
hi]c�h!^_!O\_QR_d\_X!^_!Nog`il^!jo_^_h!]igjf_g_hn[lm_!]ih!fi!ko_!
I_tt[^l[!s!J_cfm_h!jlijih_h![f!]ihmc^_l[l! f[! S_\[aR_N! P\Z\!Zoa\Q\)!H[m!
`lihn_l[m!p[h!g�m![ff�!^_!m_l!oh[!P\`N'!_m!^_]cl'!oh!goli'!oh[!p[ff[!i!oh[!
n_]hifia�[!̂ _!]ihnlif)!@_!cao[f!̀ ilg['!_f!]lo]_!̂ _!̀ lihn_l[m!hi!jo_^_!l_m(
nlchaclm_![f![h�fcmcm!^_!f[m!lon[m!i!]ih^c]cih_m!^_!^c]bi!nl�hmcni)!H[!`lih(
n_l[!s!mom!]lo]_m!mih!oh!]igjf_di!^_!l_f[]cih_m!mi]c[f_m!g_^c[^[m!jil!f[m!
^cg_hmcih_m!s!l_f[]cih_m!g_h]cih[^[m)!=f!i\m_lp[l!fim!][g\cim!_h!_m[m!
l_f[]cih_m!mi]c[f_m'!f[m!`lihn_l[m!s!_f!nl�hmcni![!nl[p�m!^_!_ff[m!mchn_nct[!s!

/!=!]ih]fomcih_m!mcgcf[l_m![llc\[h!n[hni!Pcdior!#-+,-$!]igi!Egcf[h!Ra!NY&!#-+,/$'![ohko_!_h!_f!]ih(
n_rni!f[nchi[g_lc][hi'![f![h[fct[l!f[m!̀ ilg[m!̂ _!chm_l]c�h!f[\il[f!s!f[m!jli\f_g�nc][m!_]ih�gc][m!ko_!
[`_]n[h![!f[m!nl[\[d[^il[m!^ig�mnc][m'!mi\l_!ni^i!j_lo[h[m'!ko_!ff_a[h![!?bcf_)!?ih!oh!_h`iko_!]ih(
`fos_hn_!jo_^_h!o\c][lm_!n[g\c�h!fim!nl[\[dim!^_!Iil�!#-+,,$!s!_f!fc\li!^_!O[f[t[l!#-++4$)
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go_mnl[!fim!]ih`fc]nim!ko_!`ilg[h!j[ln_!^_!fim!jli]_mim!^_!afi\[fct[]c�h!
ko_!bis!jl_m_h]c[gim!#I_tt[^l[!s!J_cfm_h'!-+,.$)!H[m!`lihn_l[m!mih!h[(
]cih[f_m!s!afi\[f_m![f!gcmgi!nc_gji)

=f![^ijn[l!_mn[!j_lmj_]ncp[!g_ni^if�ac]['!f[m!`lihn_l[m!jo_^_h!chp_m(
nca[lm_!^_m^_!mo!][l�]n_l!]ihmncnoncpi'!_mni!_m'!^_m^_!f[!][j[]c^[^!^_!jli(
^o]cl!l_f[]cih_m!s!]ih`fc]nim!mi]c[f_m!ko_'!j[l[^�dc][!s!mcgofn�h_[g_hn_'!
nc_h^_h![!i]ofn[l!i!^c`ogch[l)!Amn[!][j[]c^[^!jli^o]ncp[!^_!f[m!`lihn_l[m!
m_!_rjl_m[!n[hni!_h!f[!jli^o]]c�h!^_!_mj[]cim!]igi!_h!f[!]l_[]c�h!^_!
mo\d_ncpc^[^_m!s!b[!^_!m_l!_hg[l][^[!_h!f[m!]ih^c]cih_m!_mnlo]nol[f_m!ko_!
ch`fos_h!mi\l_!_mn[m!^_!`ilg[!^c[f�]nc][!s!mih!mom]_jnc\f_m!^_!m_l!nl[hm`il(
g[^[m!g_^c[hn_!f[![]]c�h!mi]c[f!s!jif�nc][)!
>_]e!#-++3$!n[g\c�h!jf[hn_[! f[!h_]_mc^[^!^_!]ihmnlocl!oh[!gcl[^[!

afi\[f!^_!fim!jli]_mim!gcal[nilcim'!s!b[!jlijo_mni![^ijn[l!oh!]imgiji(
fcncmgi!g_ni^if�ac]i'!_m!^_]cl'!oh!_h`iko_![h[f�nc]i!ko_!p[s[!g�m![ff�!^_!
f[m!\[ll_l[m!^_f!Amn[^i(h[]c�h!s![^ijn_!oh[!j_lmj_]ncp[!ko_![h[fc]_!f[m!
l_f[]cih_m!jif�nc][m'!_]ih�gc][m!s!]ofnol[f_m!_h!_f!�g\cni!nl[hmh[]cih[f)!
?ih!_mn[!j_lmj_]ncp[!^_!afi\[fc^[^'!j_li!_h`i]�h^im_!_h!f[!h_]_mc^[^!

^_!bcmnilct[l!fim!jli]_mim!gcal[nilcim'!O[mm_h!#,444$!b[!m_�[f[^i!]ih![]c_l(
ni!ko_!fi!ko_!bis!m_!][l[]n_lct[!]igi!]lcmcm!gcal[nilc[!^_\_l�[!bcmnilct[l(
m_!]ih!_f![hn_]_^_hn_!^_!f[m!gcal[]cih_m!g[mcp[m'!_hnl_!f[m!ko_!^_mn[][!f[!
^_!do^�im!cn[fc[him!s!^_!Aolij[!^_f!Amn_![!`ch[f_m!^_f!mcafi!@0@!s!jlch]cjcim!
^_f!@@)!=m�'!f[!̀ caol[!^_f!l_`oaci!m_!o\c][l�[!]igi!oh!]ih]_jni!ilcach[^i![f!
n�lgchi!̂ _!f[!O_aoh^[!Co_ll[!Ioh^c[f!s!ko_!̂ ci!ilca_h![!f[m!]ih^c]cih_m!
j[l[!ko_!bis!ff_ao_![!]ihmc^_l[lm_![!]c_lni!ncji!^_!gcal[hn_m!]igi!bo�m(
j_^_m'!gc_hnl[m!ko_![!inlim!m_!f_m!]ihmc^_l_!]igi!_rnl[hd_lim)!

L[l[`l[m_[h^i! f[! f_]nol[!]igjl_hmcp[!^_!>[fc\[l! [f! _p[fo[l!_f!j[j_f!
ko_! do_a[h! f[m! `lihn_l[m! _h! _f!goh^i! ]ihn_gjil�h_i'! m_l�[! h_]_m[lci!
nl[hmcn[l!^_!oh!xN]N_aURVQ!afi\[fy!b[]c[!f[!^_gi]l[nct[]c�h!^_!f[!chmncno(
]c�h!^_!f[!`lihn_l[6!fial[l!ko_!f[m!`lihn_l[m'!]igi!foa[l!jif�nc]i!`oh^[(
g_hn[f'!]ihnlc\os[h![!f[!jli^o]]c�h!^_!fi!]ig�h'!_m!^_]cl![!f[!a_mnc�h!
]if_]ncp[!^_!fim!\c_h_m!]igoh_m![!`[pil!^_!f[!bog[hc^[^!#>[fc\[l'!-++-'!
-++/$)!U'![!j[lncl!^_!_mni'![\lcl!ho_pim!][gchim!j[l[![\il^[l!f[!jl_aoh(
n[!l_mj_]ni!^_!ko�!mo\d_ncpc^[^!m_!h_]_mcn[!j[l[!cgjofm[l!f[!jif�nc][!^_!fi!
]ig�h!#I_tt[^l[!s!J_cfm_h'!-+,.6!V_g_fg[h'!,441$)!

'"(&'%&!A!6<96;!<H94056;!(-05,;

Af!l_al_mi!^_!f[m!j_lmih[m![f!foa[l!_h!_f!ko_!chc]c[lih!oh[!nl[s_]nilc[!gc(
al[nilc[!mifi!jo_^_!]igjl_h^_lm_!mc!m_!nig[!_h!]o_hn[!]o�f!_m!f[!]ih]_j(
no[fct[]c�h!ko_!m_!b[]_!mi\l_!_f!jli]_mi!gcal[nilci!^_f!]o[f!`ilg[!j[ln_)!
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@_m^_!oh[!gcl[^[!ko_!_rjfc][!f[!gcal[]c�h!]igi!_n[j[m!mo]_mcp[m'!]ih!
`l_]o_h]c[!oncfct[^[!j[l[!`ch_m!_mn[^�mnc]im!i!jlial[g[m!ao\_lh[g_hn[f_m'!
_f!l_nilhi!_m!f[!]ihnchoc^[^!s'!_h!]c_lni!gi^i'!f[!]ih]fomc�h!^_!oh!gipc(
gc_hni!ko_!m_!][l[]n_lct[!jil!n_h_l!oh!ilca_h'!oh!nl�hmcni!s!oh!^_mnchi)0!

?ihnl[mn[h! ]ih! _mn[! m_]o_h]c[fc^[^! s! g_][hc]c^[^! z^_lcp[^[m! ^_!
bigia_h_ct[l!_f!jli]_mi!gcal[nilciz'!inl[m!j_lmj_]ncp[m!ko_!jlijih_h!
]ihmc^_l[l!fim!`[]nil_m!_mnlo]nol[f_m'!_m!^_]cl'!f[m!][om[m!mo\s[]_hn_m!ko_!
ff_p[h![!f[m!j_lmih[m![!gcal[l)!@_m^_!_mn_!�haofi'!_f!�h`[mcm!m_!jih_!_h!f[m!
]ih^c]cih_m!^_!_gji\l_]cgc_hni!s!pcif_h]c[!ko_!m_!pcp_h!_h!fim!foa[l_m!
i!j[�m_m!^ih^_!m_!chc]c[!_f!jli]_mi!gcal[nilci)1

Oc!\c_h!hi!_m!jimc\f_!]igjl_h^_l!f[!gcal[]c�h!mch![fo^cl![!fim!g_h(
]cih[^im!`[]nil_m!_mnlo]nol[f_m'!_m!h_]_m[lci!n[g\c�h!]ihmc^_l[l!f[!][j[(
]c^[^!^_![a_h]c[!^_!fim!mod_nim'!ko_!m_!_rjl_m[!_h!mo![]]cih[l!s!nig[!^_!
^_]cmcih_m!]igi!j[ln_!^_f!jli]_mi!gcal[nilci!#I_tt[l^['!-++0$)2!=f!l[(
^c][fct[l!_mn[!gcl[^['!ko_!_h`[nct[!f[![a_h]c[!^_!fim![]nil_m!mi]c[f_m!mi\l_!
_f!jli]_mi!gcal[nilci'!I_tt[^l[!#-++0$!jf[hn_[!ko_!f[!^_]cmc�h!s!_f![]ni!
^_!gcal[l!_m!s[!oh[!_rjl_mc�h!^_![onihig�['!_m!^_]cl'!go_mnl[!oh[!jimc(
]c�h!jlijc[!^_!fim!mod_nim!gcal[hn_m!`l_hn_![!oh!il^_h!jif�nc]i!s!_]ih�(
gc]i!cgj_l[hn_!ko_!f_m!b[![mcah[^i!oh!foa[l!s!oh!gi^i!^_![]]c�h!ko_!
hi!h_]_m[lc[g_hn_!_mn�h!^cmjo_mnim![!l_mj_n[l'! mchi!ko_!]ih!`l_]o_h]c[!
ijn[h!jil!mo\p_lncl)!Him!gcal[hn_m!hi!mifi!jc_hm[h!_h!m_l!]co^[^[him'!mc(
hi!ko_!_gjl_h^_h!nl[s_]nilc[m!gcal[nilc[m!_h!f[m!ko_![]n�[h!]ih`ilg_!
[!mom!^_l_]bim'!_m!^_]cl'![!fi!ko_!_ffim!]ihmc^_l[h!ko_!f_m!]ill_mjih^_!^_!
g[h_l[!f_a�ncg['!ch^_j_h^c_hn_g_hn_!^_!mc!_mni!b[!mc^i!l_]ihi]c^i!i!hi!
_h!fim!il^_h[gc_hnim!f_a[f_m!ko_!lca_h!_h!fim!j[�m_m!^_!^_mnchi!i!nl�hmcni)!

?ih!\[m_!_h!f[!j_lmj_]ncp[!]ih]_jno[f!ko_!m_![^ijn['!_f!l_al_mi!̂ _!fim!
gcal[hn_m![!mom!foa[l_m!^_!ilca_h!jo_^_!n_h_l!^cmnchnim!m_hnc^im!i!]ih(

0!Amn[!`ilg[!^_!ila[hct[l!f[!ch`ilg[]c�h!f[!oncfct[h!_h!a_h_l[f!f[m!^_j_h^_h]c[m!ao\_lh[g_hn[f_m!
_h][la[^[m!^_!a_h_l[l!^[nim!_mn[^�mnc]im!mi\l_!f[m!j_lmih[m!gcal[hn_m'!]igi!_f!Ehmncnoni!J[]cih[f!
^_!Amn[^�mnc][!s!C_ial[`�[!#05,.0$'!_f!?ihm_di!J[]cih[f!^_!Li\f[]c�h!#?ih[ji$!s!f[!Qhc^[^!^_!
Lif�nc][!Ical[nilc[!#=74$!^_!f[!O_]l_n[l�[!^_!Ci\_lh[]c�h!#O_ai\$'!_hnl_!inl[m)!
1!L[l[!]ihi]_l!]ih!^_n[ff_!f[!ch`ilg[]c�h!_mn[^�mnc][!s!]o[fcn[ncp[!^_!f[m!]ih^c]cih_m!^_!_gji\l_(
]cgc_hni!s!pcif_h]c[!_rcmn_hn_m!_h!fim!j[�m_m!]_hnli[g_lc][him!s!f[!`ilg[!_h!ko_!m_!jimc]cih[h!
]igi!][om[m!^_!f[!gcal[]c�h'!m_!moac_l_!l_pcm[l!_f!_rn_hmi!nl[\[di!_h!_f!ko_!j[lnc]cj[h!^cp_lm[m!il(
a[hct[]cih_m!s!ko_!`o_!]iil^ch[^i!jil!G[l_h!Iom[fi!s!L[\fi!?_lc[hc!#-+,0$)
2!L[l[!I_tt[^l['!f[!n_mcm!̂ _!f[![onihig�[!̂ _!f[m!gcal[]cih_m!l_koc_l_![domn[lm_![!][^[!]ihn_rni!s!gi(
g_hni!bcmn�lc]i5!xl_[`clg[h^i!_f!h_ri!]ihmncnos_hn_!_hnl_!_f!gipcgc_hni!mi]c[f!^_!fim!gcal[hn_m!
#jlijc[g_hn_!]ih!fim!_f_g_hnim!^_![onihig�[!s!^_!v_r]_^_h]c[w!ko_!]ihmncnos_h!mo!j_l`cf!mo\d_nc(
pi$!s!f[!Re]Y\aNPVr[!^_f!nl[\[di!pcpi!s'!jil!inli'!jihc_h^i!_h!jlcg_l!jf[hi!f[m!YbPUN`!^_!fim!s!f[m!gc(
al[hn_my!#I_tt[^l['!-++05!,/1(,/2$)!Ah!oh!m_hnc^i!mcgcf[l'!p�[m_!_f!nl[\[di!^_!=kochi!Ra!NY&!#-+,.$)
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hin[]cih_m)!@_m^_!_f!johni!^_!pcmn[!^_f!j[l[^cag[!ilca_h(nl�hmcni(^_m(
nchi!_f!l_nilhi!_m!oh[!_n[j[!g�m'!_m!oh[!jimc\cfc^[^!]os[m!][l[]n_l�mnc][m!
n_h^l�[h!ko_!m_l!_rjfc]cn[^[m!s!]igjl_h^c^[m)!@_m^_!_mn[!gcl[^['!_f!�h(
`[mcm!m_!jih_'!jil!_d_gjfi'!_h!jl_aohn[m!]igi!koc�h_m!l_al_m[h'!_h!ko�!
]ih^c]cih_m!i!ko�!l_nim!_h`l_hn[h![f!l_al_m[l)!
Amn[!j_lmj_]ncp[!jo_^_!m_l!�ncf!j[l[!_pcn[l!f[m!a_h_l[fct[]cih_m!o!bi(

gia_h_ct[]cih_m![f!b[\f[l!^_!f[m!j_lmih[m!gcal[hn_m!ko_!_`_]ncp[g_hn_!
mih!]if_]ncpc^[^_m!b_n_lia�h_[m!^_!mod_nim!]ih!mom!jlijc[m!^_]cmcih_m!s!
][l[]n_l�mnc][m!j[lnc]of[l_m!ko_!^c`�]cfg_hn_!jo_^_h!m_l![afonch[^[m!_h!][(
n_ail�[m!]igi!x_f!gcal[hn_y!i!x_f!l_nilh[^iy)!
L[l[!_pcn[l!j_hm[l!_f!l_nilhi!]igi!oh[!_n[j[!g�m'!_m!h_]_m[lci!c^_h(

nc`c][l!mom!][om[m![!`ch!^_!]ihn[l!]ih!_f_g_hnim!_rjfc][ncpim!ko_![fo^[h![!
f[m!l_f[]cih_m!chn_lh[]cih[f_m!s![!f[!jif�nc][!chn_lh[!^_!fim!j[�m_m!chpifo(
]l[^im)!Amni!mcahc`c][!ko_!f[!jimc\cfc^[^'!f[!^_]cmc�h!i!_f!g[h^[ni!^_!l_(
al_m[l![f!foa[l!^_!ilca_h!m_!pch]of[h!]ih!]lcn_lcim!f_a[f_m'!jif�nc][m!ao(
\_lh[g_hn[f_m'!]ih^c]cih_m!^_!_gji\l_]cgc_hni!s![]]_mi!f[\il[f'!_hnl_!
inlim!^_n_lgch[hn_m!^_f!jli]_mi!gcal[nilci)!

Him! _f_g_hnim! ^_! ]igjl_hmc�h! ko_! i`l_]_h! _mnim! _h`iko_m! jo_(
^_h!]igjf_g_hn[lm_![f!j_hm[l!_f!l_al_mi!^_!fim!gcal[hn_m'!]igi!jf[hn_[!
Nog`il^'!]igi!oh![]]cih[l!_h!]ihn_rnim!s!gig_hnim!bcmn�lc]im!]ih(
]l_nim!ko_!]ihmnlos_h!f[m!`lihn_l[m'!ko_!ch`fos_h!_h!fim!g[l]im!f_a[f_m!i!
_h!f[m!jif�nc][m!j�\fc][m)!@_m^_!_mn[!�jnc]['!_f!l_al_mi!_m!oh[!`ilg[!^_![](
]c�h!mi]c[f!]os[m!l_j_l]omcih_m!hi!mih!mifi!oh!l_ni!j[l[!f[!]igjl_hmc�h!
mchi!oh[!lon[![h[f�nc][!j[l[!_hn_h^_l!_f![]]_mi!^_!fim!gcal[hn_m!l_mj_]ni!
^_!g_^c^[m!ao\_lh[g_hn[f_m!s!mi]c[f_m!ko_!fim!^_m]ifi][h!^_!oh!foa[l!
_r]fomcpi!^_!l_]_jnil_m!i![`_]n[^im!#Nog`il^'!-++1$)!
Amn_!l_al_mi!jo_^_!n[g\c�h!j_hm[lm_!]igi!oh![]ni!̂ _![onihig�['!̂ _!

l_\_fc�h!l_mj_]ni!^_!fim!fch_[gc_hnim!_mn[n[f_m6!]igi!oh!jli]_mi!mi]c[f!
ko_!hi!m_!jfc_a[![!fim!chmnlog_hnim!f_a[f_m!i![!f[m!gi^[fc^[^_m![^gchcm(
nl[ncp[m'!mchi!ko_!l_mjih^_![!f�ac][m!i!jlis_]nim!ko_!hi!mifi!hi!m_!^_`c(
h_h!jil!fim!jifim!^_!ji^_l!h[]cih[f!i!chn_lh[]cih[f'!mchi!ko_!_p_hno[f(
g_hn_!fim!]o_mncih[h'!fim!mi\l_j[m[h!i!fim!gi^c`c][h)3

3!Ahnl_!fim!_d_gjfim!^_!_mn[![]no[]c�h!jil!j[ln_!^_!fim!gcal[hn_m!m_!_h]o_hnl[h!n[hni!f[!bcmn�lc][!
gcal[]c�h!^_!g_rc][him!b[]c[!Amn[^im!Qhc^im'![oh!mch!]ihn[l!]ih!f[!^i]og_hn[]c�h!mifc]cn[^[!
jil!f[m![onilc^[^_m'![m�!]igi!_f!�ri^i!̂ _!gcal[hn_m!]_hnli[g_lc][him!_h!mo!j[mi!jil!I�rc]i!]ih!
^_mnchi![f!gcmgi!j[�m)!=mcgcmgi'!jo_^_!o\c][lm_!mo!bcmn�lc]i!`fodi!s!_h!fim!]ihncha_hn_m!ko_!b[h!
[^koclc^i!hinilc_^[^!^ol[hn_'![f!g_him'!-+,3!s!-+,4)!@_!g[h_l[!mcgcf[l'!m_!_h]o_hnl[!f[![]no[(
]c�h!^_!fim!d�p_h_m!Q_RNZR_`!_h!Amn[^im!Qhc^im!#p�[m_!Jc]biffm'!-+,.$)!
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Ah! ni^i! ][mi'! _mn[m! jimc\f_m! `ilg[m! ^_! _hn_h^cgc_hni! ^_f! l_al_mi!
jo_^_h!oncfct[lm_!]igi!_d_m![h[f�nc]im!^_!jli]_mim!_mj_]�`c]im!^_!f[!nl[(
s_]nilc[!^_!l_nilhi!^_!fim!gcal[hn_m'!]os[m!][l[]n_l�mnc][m!hi!m_![mog_h!N!
]_V\_V'!mchi!ko_!m_!ch^[a[h![!j[lncl!^_!f[!oncfct[]c�h!^_!^cp_lm[m!g_ni^ifi(
a�[m!s!ko_![so^[h![!]igjl_h^_l!oh!jli]_mi!gcal[nilci!mch!]ih^c]cih_m!
_m_h]c[f_m!i!ch[gipc\f_m'!mchi!]ihmnloc^i!mi]c[f!_!bcmn�lc][g_hn_)!

H[m!]ih^c]cih_m!_h!ko_!m_!l_[fct[!_f!l_al_mi![f!foa[l!̂ _!ilca_h!l_koc_(
l_h!m_l!]f[lc`c][^[m!^_m^_!mom!cgjfc][]cih_m!n[hni!mo\d_ncp[m!]igi!f_a[f_m!
s!mi]ci^_gial�`c][m)!H[!jlcg_l[!^cmnch]c�h!h_]_m[lc[!]ihmcmn_!_h!^_fcgc(
n[l!mc!_f!l_al_mi!m_!ff_p[![!][\i!jil!^_]cmc�h!s!pifohn[^!^_f!gcal[hn_'!i!
\c_h!mc!_mn_!m_!l_[fct[!^_!g[h_l[!i\fca[^[!jil!oh![]ni!^_![onilc^[^)!Amn[!
^cmnch]c�h!ff_p[![!^_fcgcn[l!mc!m_!nl[n[!^_!oh!l_nilhi!pifohn[lci!i!`ilt[^i)
=!j[lncl!^_!_m]f[l_]_l!_mn[!]o_mnc�h'!m_!b[]_!h_]_m[lci!n[g\c�h!^cmnch(

aocl!mc!f[!i\fca[nilc_^[^!^_f!l_al_mi!m_![nlc\os_![!oh![]ni!^_![onilc^[^'![!
f[m![]]cih_m!^_!inl[m!j_lmih[m!i'!ch]fomi'![!oh!]ihn_rni!]ih!]ih^c]cih_m!
_mj_]�`c][m'!]igi!ji^l�[h!m_l'!jil!_d_gjfi'!f[m!mcno[]cih_m!^_!pcif_h]c[)!
Ah![ko_ffim!][mim!_h!ko_!_f!l_al_mi!^_f!gcal[hn_!hi!l_mjih^_![!mo!^_m_i!
i!pifohn[^'!mchi!ko_!_m![nlc\oc\f_![!oh![]ni!^_!f[![onilc^[^'!^_m^_!oh[!
f�ac][!^_!jif�nc][!ao\_lh[g_hn[f!ko_!n[g\c�h!m_!_rjl_m[!_h!fim!g�ni^im!
^_!l_acmnli'!m_!b[]_!f[!^cmnch]c�h!_hnl_!oh!_Ra\_[\'!ko_!cgjfc][!oh!jli]_(
^cgc_hni!dol�^c]i!j[l[!l_al_m[l![!f[m!j_lmih[m![!mo!j[�m!^_!ilca_h'!s!oh[!
l_gi]c�h'!ko_!cgjfc][!m_l!nl[mf[^[^i![f!j[�m!^_!ilca_h!mch!ko_!m_!ff_p_![!
][\i!hcha�h!ncji!^_!jli]_^cgc_hni!f_a[f!_h!_f!ko_!ko_^_!]ihmn[h]c[!^_!
f[!^_n_h]c�h'!_f!nl[mf[^i!i!f[!fc\_l[]c�h!_h![fa�h!foa[l!^_f!j[�m!^_!ilca_h)4

Af!][fc`c][ncpi!^_!xl_j[nlc[^iy'!ko_!m_!om[!]ih!`l_]o_h]c[!_h!l_acmnlim!
ao\_lh[g_hn[f_m'!nc_h_!_f!lc_mai!^_!]ifi][l!_h!oh!gcmgi!aloji![!mod_nim!
ko_!b[h!mc^i!mig_nc^im![!jli]_mim!gos!^cmnchnim'![\ih[h^i![!f[!chpcmc\c(
fc^[^!^_!f[m!][l[]n_l�mnc][m!^_f!jli]_mi!gcal[nilci!]igi![fai!][g\c[hn_)!
H[!jimc\cfc^[^!̂ _!l_al_m[l![f!j[�m!̂ _!ilca_h'!s[!m_[!ko_!m_!l_[fc]_!̂ _!g[h_(
l[!pifohn[lc[!i!`ilt[^['!_m!l_f_p[hn_!s[!ko_!^_n_lgch[!_f!_`_]ni!j_lmih[f!
s!mo\d_ncpi'!s!jil!fi!n[hni!^c`_l_h]c[^i'!^_!f[m!g_^c^[m!ao\_lh[g_hn[f_m!
s!f[m!l_f[]cih_m!chn_lh[]cih[f_m)!
Af!l_al_mi!pifohn[lci'!mi\l_!ni^i!]o[h^i!m_!ff_p[![!][\i!^_mjo�m!^_!

p[lcim![�im!^_!b[\_l!l[^c][^i!_h!Amn[^im!Qhc^im'!b[l�!ko_!m_[h!h_]_m[(
lcim!^cmnchnim![domn_m!ko_!p[h!^_m^_!f[!l_chn_al[]c�h![!f[!pc^[!`[gcfc[l'!f[!

4!Amn[!`ilg[!^_!]f[mc`c][]c�h!_m!f[!ko_!m_!oncfct['!jil!_d_gjfi'!_h!f[m!_mn[^�mnc][m!a_h_l[^[m!jil!_f!
?ih[ji!#-+,1$)!?igi!m_!go_mnl[!g�m![^_f[hn_'!_f!b_]bi!^_!ko_!hi!m_!l_[fc]_!oh!jli]_^cgc_hni!
f_a[f!]ihff_p[!^cmnchn[m!cgjfc][]cih_m!ko_!^_\_h!^_!n_h_lm_!_h!]o_hn[)!
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l_chm_l]c�h!f[\il[f'!_f!omi!^_!f[!f_hao[!_!ch]fomi!f[m!`ilg[m!^_!_mj[l]c(
gc_hni)!=mcgcmgi'!jo_^_!cgjfc][l!n[g\c�h!`ilg[m!^_!_mncag[nct[]c�h,+!
i! ^_! l_]b[ti! _h! [ko_ffim! ][mim! _h! ko_! f[m! j_lmih[m! ko_! l_al_m[h! b[h!
[^ijn[^i!]ih^o]n[m'!g[h_l[m!^_!p_mncl!i!^_]cmcih_m!ko_!mih!^cmnchn[m![!
f[m![]_jn[^[m!_h!a_h_l[f!_h!mo!foa[l!^_!ilca_h)!Ah!]ihnl[j[ln_'!_f!l_al_mi!
jo_^_!n[g\c�h!mcahc`c][l!f[!ijilnohc^[^!^_!l_nig[l!p�h]ofim!ko_!b[\�[h!
ko_^[^i!nloh]im!i!momj_h^c^im'![^_g�m!^_!l_pcn[fct[l!l_`_l_hn_m!c^_hnc(
n[lcim!s!l_f[]cih_m!jl_pc[m)!Ah!ni^i!][mi'!f[m!j_lmih[m!ko_!l_al_m[h!m_!p_h!
_h!f[!h_]_mc^[^!^_!l_[fct[l!oh[!m_lc_!^_![domn_m!ko_!hi!mc_gjl_!fial[h!l_(
mifp_lm_!^_!g[h_l[!`[pil[\f_!j[l[!koc_h!l_al_m[!hc!j[l[!mo!`[gcfc[)!
?o[h^i!_f!l_al_mi!m_!ff_p[![!][\i!^_!g[h_l[!chpifohn[lc['!m_![�[^_h!

inl[m!n_hmcih_m!ko_!b[h!^_!m_l!_f[\il[^[m!jil!fim!mod_nim'!n[f_m!]igi!f[!
nl[hm`ilg[]c�h!l_j_hnch[!^_f!jlis_]ni!^_!pc^['!f[!cgjimc\cfc^[^!^_!]_ll[l!
oh!]c]fi!_h!_f!foa[l!^_!^_mnchi!s!f[!jimc\cfc^[^!^_!ko_!fim!p�h]ofim!ko_!m_!
b[\�[h!_mn[\f_]c^i!]ih!`[gcfc[l_m!i!]ihi]c^im!^ol[hn_!mo!_mn[h]c[!_h!_f!
foa[l!^_!^_mnchi!mcgjf_g_hn_!ko_^_h!nloh]im)!O_!nl[n['!]igi!b[!jf[hn_[(
^i!=aocf_l[!#_h!jl_hm[$!^_!oh!^i\f_!^_m[ll[cai!ko_!l_koc_l_!oh!jli]_mi!
^_!_f[\il[]c�h!^_!f[!_rj_lc_h]c[!gcal[nilc[!s!^_f!l_nilhi!ko_!nc_h_h!][(
l[]n_l�mnc][m!mcgcf[l_m!s'![f!gcmgi!nc_gji'!mom!j[lnc]of[lc^[^_m)!

Oc!_f!l_al_mi!`ilt[^i!m_!ff_p[![!][\i!g_^c[hn_!oh!jli]_^cgc_hni!f_(
a[f!jo_^_!n_h_l!cgjfc][]cih_m!mc!f[m!j_lmih[m!^_]c^_h!pifp_l!^_!ho_pi![!
Amn[^im!Qhc^im)!Och!_g\[lai'!_m_!gcmgi!l_acmnli!f_a[f!jo_^_'!_h!]c_lni!
gi^i'!i\fca[l![!f[m![onilc^[^_m!l_mj_]ncp[m![!ff_p[l![!][\i!jli]_^cgc_h(
nim!ko_!cgjf�]cn[g_hn_!f[m!b[]_h!]ill_mjihm[\f_m!^_!f[!chn_alc^[^!^_!fim!
gcal[hn_m)!Ah!]ihnl[j[ln_'!]o[h^i!_f!l_al_mi!m_!b[]_!^_!g[h_l[!`ilt[^[!
s!mch!ko_!g_^c_!oh!jli]_^cgc_hni!f_a[f'!_rcmn_!oh!g[sil!lc_mai!^_!^cm(
]l_]cih[fc^[^!j[l[!f[m![onilc^[^_m!gcal[nilc[m!ko_!fi!ff_p[h![!][\i)!Amn_!
ncji!̂ _!jli]_^cgc_hni!b[!c^i!_h![og_hni'!m_a�h!jo_^_!p_lm_!_h!f[!ch`il(
g[]c�h!ko_!m_!jl_m_hn[!g�m![^_f[hn_'!s!_m!n[g\c�h![jlip_]b[^i!jil!fim!
gcal[hn_m!ko_'!mch!^_d[l!^_!f[^i!mo!i\d_ncpi!^_!_hnl[l!_h!Amn[^im!Qhc^im'!
go]b[m!p_]_m!]ihnch�[h! l_[fct[h^i! chn_hnim!j[l[!]lot[l! f[! `lihn_l[)!=f!
gcmgi!nc_gji'!_mn[!`[fn[!^_!l_acmnli!f_a[f!]ihnlc\os_![!b[]_l!g�m!`lo]n�(
`_li!_f!h_ai]ci!^_f!x]isin[d_y!s!jlijc]c[!_f!_mn[\f_]cgc_hni!^_!gcal[hn_m!
_h!f[m!]co^[^_m!o\c][^[m!_h!f[!`l[hd[!n_llcnilc[f!g_rc][h[!mcno[^[!domni![f!
mol!^_!f[!f�h_[!`lihn_lct[)!Ah!_mn_!]ihn_rni'!_mno^c[l!fim!jli]_mim!gcal[ni(
lcim!l_koc_l_!_h`[nct[l!f[!^cg_hmc�h!mo\d_ncp[!s!_rj_lc_h]c[f!^_f!l_al_mi!

,+!R�[m_!jil!_d_gjfi!_f!nl[\[di!s[!]f�mc]i!^_!Elpcha!Ci``g[h!mi\l_!f[m!`ilg[m!_h!ko_!f[m!mi]c_^[(
^_m!jli^o]_h!s!f_acncg[h!^cp_lmim!jli]_mim!^_!_mncag[nct[]c�h!#-++,$)
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^_!fim!gcal[hn_m'!^i]og_hn[lf[!s!b[]_lf[!_rjf�]cn[!j[l[!mo!g[sil!]ig(
jl_hmc�h'!n[f!]igi!m_!jl_n_h^_!b[]_l!g�m![^_f[hn_)

3(!4(.50<=+!+,!3(!40.9(*0J5!A!,3!9,<6956!,5!469,36;

Oc!m_!]ihmc^_l[!_f!h�g_li![\mifoni!̂ _!gcal[hn_m!ko_!̀ o_lih!c^_hnc`c][^im!
_h!f[!`lihn_l[!hiln_!s!ko_!m_�[f[lih!ko_!m_!^clca�[h![!Amn[^im!Qhc^im!_h!
-+,1'!_f!_mn[^i!^_!Iil_fim!m_!o\c][!_h!oh!foa[l!chn_lg_^ci'!_m!^_]cl'!jil!
^_\[di!^_!inlim!_mn[^im!]ih!oh[!l_]ihi]c^[!nl[^c]c�h!gcal[nilc['!n[hni!
_h![hnca�_^[^!]igi!jil!_f!h�g_li!^_!j_lmih[m'!]igi!Ic]bi[]�h'!Co[(
h[do[ni'!F[fcm]i'!K[r[][!s!V[][n_][m!#?if_`'!-+,1$)!
O_a�h!_mn[!gcmg[!`o_hn_'!_f!h�g_li!^_!gcal[hn_m!ilcach[lcim!^_f!_m(

n[^i!^_!Iil_fim!ko_!\om][lih!ff_a[l![!f[!`lihn_l[!hiln_!^_f!j[�m!^ol[hn_!
f[m!�fncg[m!^im!^�][^[m'!n[f!]igi!m_!i\m_lp[!_h!_f!]o[^li'!E),)!`fo]no�!_h(
nl_!]ch]i!gcf!s!p_chn_!gcf'!gc_hnl[m!ko_!_f!h�g_li!̂ _!gil_f_hm_m!ko_!_r(
jl_m[g_hn_!m_�[f[lih!ko_!m_!_h]ihnl[\[h!_h!f[!̀ lihn_l[!hiln_!]ih!f[!̀ ch[(
fc^[^!^_!chn_lh[lm_!_h!Amn[^im!Qhc^im!b[!`fo]no[^i'!^ol[hn_!_m[m!gcmg[m!
^�][^[m'!_hnl_!kochc_hn[m!s!i]bi!gcf!j_lmih[m)!Oc!\c_h!f[!Agc`!m_!l_[fct[!
]ih!]lcn_lcim!_mn[^�mnc]im!`oh^[g_hn[^im'!^_\_!nig[lm_!_h!]o_hn[!ko_'![f!
]ihn[l!]ih!oh[!j[lnc]cj[]c�h!^cl_]n[!^_!chmn[h]c[m!ao\_lh[g_hn[f_m'!]i(
gi!f[m!m_]l_n[l�[m!^_!Ci\_lh[]c�h!s!^_!N_f[]cih_m!Arn_lcil_m!_m!jimc\f_!
ko_!fim!gcal[hn_m!b[s[h!gimnl[^i!l_nc]_h]c[![f!gig_hni!^_!\lch^[l!f[!
ch`ilg[]c�h!mi\l_!_f!^_mnchi!^_!mo!l_]illc^i6!^_!m_l![m�!m_!_mn[l�[!b[\f[h(
^i!^_!oh!mo\l_acmnli)

-)/)!,"#"!Q\c][]c�h!^_f!_mn[^i!^_!Iil_fim!s!^_f!gohc]cjci!!
^_!Do_s[j[h!

Amn[^i
^_!I�rc]i

Amn[^i
^_!Iil_fim

Amn[^i
^_!I�rc]i

?@IT

Amn[^i
^_!Lo_\f[

Amn[^i
^_!Co_ll_li

Iohc]cjci!^_!?o_lh[p[][

Iohc]cjci!^_!Do_s[j[h

"

"

#

#

Bo_hn_5!76<3!#-+,2$)
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*1)+0.!,"#"!Ical[hn_m!jli]_^_hn_m!^_f!mol!fi][fct[^im!_h!f[!`lihn_l[!
hiln_!^_!I�rc]i'!,440(-+,1

(00, )''' )'', )'(' )'(, )'(-

-./254.3

Ical[hn_m!
jlip_hc_hn_m!^_f!
mol%

,!,0-!0-1 ,!/31!303 ,!/32!,+2 ,!,2-!,22 0-0!1-1 /.+!14,

-./254.3

Ical[hn_m!
jlip_hc_hn_m!^_f!
mol!]ih!^_mnchi![!
Amn[^im!Qhc^im

/,0!+00 /0/!2+2 2+3!4-2 /4-!322 41!,.1 20!32-

+78.05!01!!

,561357

Ical[hn_m!jli(
p_hc_hn_m!^_f!mol

,,!+3+ ,0!13- ,4!3,4 ,.!2/3 -!320 /!222

+78.05!01!!

,561357

Ical[hn_m!
jlip_hc_hn_m!^_f!
mol!]ih!^_mnchi![!
Amn[^im!Qhc^im

.!2.+ 2!+3/ 3!+04 2!--. 43/ 03-

Bo_hn_5!Agc`(J!#?if_`'!,440(-+,1$)!%!H[!_h]o_mn[!m_!l_`c_l_![f!mol!^_!f[!l_j�\fc][!g_rc][h[)

Af!gohc]cjci!^_!Do_s[j[h',,!^ih^_!m_!ff_p�![!][\i!f[!chp_mnca[]c�h!^_!
][gji'! m_!o\c][! [f!ilc_hn_!^_f! _mn[^i!^_!Iil_fim'! `ilg[!j[ln_!^_! fim!
i]bi!gohc]cjcim!ko_!]ihn[\[h'!jil!fi!g_him!b[mn[!_f![�i!-+,+'!]ih!oh!
al[^i!^_!chn_hmc^[^!gcal[nilc[![fni!#.,4'!-+,1$)!?ch]i!^_!_mnim!gohc(
]cjcim!m_!fi][fct[h!_h!f[!`l[hd[!ilc_hn_!^_!Iil_fim5!P_n_f[!^_f!Rif]�h'!F[h(
n_n_f]i'! Fih[][n_j_]'!P_j[f]chai!s!V[]o[fj[h)!Him!gohc]cjcim! l_mn[hn_m!
]ih![fni!al[^i!^_!chn_hmc^[^!gcal[nilc[!m_!_h]o_hnl[h!_h!_f!]_hnli!#P[f(
nct[j[h$!s!_h!_f!i_mn_!^_f!_mn[^i!#=g[]ot[]!s!Ic[][nf�h$!#73,4'!-+,2$)!
H[!al[h!g[sil�[!^_!fim!gcal[hn_m!^_!_mnim!gohc]cjcim!m_!_h]o_hnl[h!_h!
Amn[^im!Qhc^im'! _h! fim! _mn[^im!^_!?[fc`ilhc['!P_r[m'!=lctih[!s!Jo_pi!

,,!Af!n_ll_hi!ko_![]no[fg_hn_!]ih`ilg[!_f!gohc]cjci!^_!Do_s[j[h!`ilg�!j[ln_!^_f!gohc]cjci!
^_!P_n_f[!^_f!Rif]�h!b[mn[!-+,3'! `_]b[!_h!ko_!`o_!l_]ihi]c^i!]igi!oh!ho_pi!gohc]cjci!]ih!
`oh^[g_hni!_h!mo!c^_hnc^[^!ch^�a_h[)!R�[m_!_f!@_]l_ni!^_!?l_[]c�h!^_f!Iohc]cjci!Eh^�a_h[!^_!
Do_s[j[h!#73,4'!-+,2$)!
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I�rc]i6,-![mcgcmgi'!m_!][l[]n_lct[h!jil!n_h_l!fim!g[sil_m!jil]_hn[d_m!^_!
pcpc_h^[m!ko_!l_]c\_h!l_g_m[m)
Ah!]o[hni![f!l_nilhi'!jo_^_!i\m_lp[lm_!ko_!_f!h�g_li!^_!gcal[hn_m!

g_rc][him!ko_!b[h!mc^i!l_al_m[^im!^_m^_!Amn[^im!Qhc^im'!]igi!m_!i\(
m_lp[!_h!_f!]o[^li!E)-'!m_!b[!^i]og_hn[^i![!j[lncl!^_!,34-'!^[h^i!]o_hn[!
^_!oh[!n_h^_h]c[!^_!]l_]cgc_hni)!H[m!`ilg[m!^_!l_acmnli'![f!^cmnchaocl!mc!
m_!nl[n[!^_!oh!l_nilhi!ko_!cgjfc][!oh!jli]_^cgc_hni!f_a[f!i!mc!m_!nl[n[!^_!
oh[!l_gi]c�h!mch!ko_!^c]bi!jli]_^cgc_hni!m_!l_[fc]_'!_mn�h!_h!fim![l]bc(
pim!^cmjihc\f_m![!j[lncl!^_!,4.+)

Amn[!^c`c]ofn[^!j[l[!^_fcgcn[l!f[!][hnc^[^!^_!j_lmih[m!gcal[hn_m!ko_!
l_al_m[h![!I�rc]i!\[di! f[m!^cmnchn[m!jimc\cfc^[^_m! m_! l_f[]cih[! n[g\c�h!
]ih!_f!b_]bi!^_!ko_!_h!_mn_!ncji!^_!jli]_^cgc_hnim!chn_lpc_h_h!^c`_l_h(
n_m![onilc^[^_m!ko_!nc_h_h!mom!jlijc[m!`ilg[m!s!]lcn_lcim!j[l[!ch`ilg[l!
^_!mom![]ncpc^[^_m)!?igi!m_!i\m_lp[!_h!fim!mcaoc_hn_m!]o[^lim'!f[m!`o_h(
n_m!i`c]c[f_m!m_!l_`c_l_h![!oh!^_m]_hmi!_h!_f!h�g_li!^_!^_jiln[]cih_m'!mc(
no[]c�h!ko_!]ihnl[mn[!]ih!f[m!_hnl_pcmn[m!ko_!m_!l_[fct[lih!]igi!j[ln_!^_!
_mn[!chp_mnca[]c�h'!ko_!m_�[f[h!oh![og_hni!^_f!h�g_li!^_!gcal[hn_m!^_(
jiln[^im![!j[lncl!^_!-+,2'!`_]b[!_h!f[!ko_!m_!chc]c[!f[![^gchcmnl[]c�h![](
no[f'!ko_!m_!b[!][l[]n_lct[^i!jil!oh!_r[]_l\[^i!^cm]olmi![hncchgcal[hn_)!
Amn[m!^cmj[lc^[^_m![john[h'!jil!mojo_mni'![!f[!h_]_mc^[^!^_!jl_]cm[l!f[!ch(
`ilg[]c�h!s!jli`oh^ct[l!_h!_f![h�fcmcm!^_!f[!g_h]cih[^[!n_h^_h]c[)!
=!j[lncl!^_!fim!l_acmnlim!^cmjihc\f_m'!jo_^_!i\m_lp[lm_!ko_!_f!h�g_(

li!^_!j_lmih[m!l_j[nlc[^[m![!I�rc]i!jl�]nc][g_hn_!b[!n_hc^i!oh![og_h(
ni! ]ihmn[hn_! _h! f[m! �fncg[m!^�][^[m'! _r]_jno[h^i! [faohim!j_lci^im! _h!
fim!ko_!m_!i\m_lp[h!fca_l[m!^cmgcho]cih_m!#,4-+'!,4.0(,4/+!s!,41+$)!H[m!
]c`l[m!g�m![fn[m!^_!l_j[nlc[^im!m_!o\c][h!_hnl_!,42+!s!-+,+6!_f![�i!-+++!
`o_!_h!_f!ko_!mo!][hnc^[^!`o_!g�m![fn['!jo_m!ff_a�![!,!31/!./.!g_rc][him!
#p�[m_!]o[^li!E)-$)!

=mcgcmgi'!m_!i\m_lp[!oh[!jlial_mcp[!^cmgcho]c�h!^_!g_rc][him!l_(
j[nlc[^im!^_m^_!-++4!b[mn[!-+,0'!fi!]o[f!l_jl_m_hn[!jl�]nc][g_hn_!_f!j_(
lci^i!^_!a_mnc�h!jl_mc^_h]c[f!^_f!L[lnc^i!@_g�]l[n[!#p�[m_!]o[^li!E)-$)!
@ol[hn_!_m_!f[jmi'!_f!h�g_li!^_!j_lmih[m!xl_gipc^[my!zfi!]o[f!cgjfc][!
oh[!il^_h!do^c]c[fz'!`o_!]ihmn[hn_!#_hnl_!-/-!+++!s!.+4!+++!j_lmih[m$'!
gc_hnl[m!ko_!_f!h�g_li!^_!l_nilh[^im'!_m!^_]cl'!mch!oh[!il^_h!do^c]c[f'!b[!
c^i!^cmgchos_h^i!b[mn[!ff_a[l![!]_l][!^_!/+!+++!g_rc][him)!Am!^_!hin[l!
ko_!f[!l_pcmc�h!^_!fim!^[nim!^_!g_rc][him!l_j[nlc[^im!ko_!mih!l_jiln[^im!

,-!Oi\l_!fim!jli]_mim!gcal[nilcim!_h!f[m!�l_[m!lol[f_m!^_f!_mn[^i!^_!Iil_fim!jo_^_!l_pcm[lm_!_f!nl[(
\[di!^_!=aocf_l[!#_h!jl_hm[$)!
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*1)+0.!,"$"!Arnl[hd_lim!l_gipc^im!i!l_nilh[^im!jil![faoh[![onilc(
^[^!gcal[nilc[!^_!Amn[^im!Qhc^im!l_mj_]ni![f!nin[f'!,34-(-+,0

3q\ F\aNY!QR!_R]Na_VNQ\`N F\aNY!QR!_RZ\cVQ\`O F\aNY!QR!_Ra\_[NQ\`P

-+,0 /1-!/1. ...!./, ,-4!,--

-+,+ 300!4.. .3,!2.3 /2/!,40

-++0 ,!.1,!.0, -1/!/., ,!+41!4-+

-+++ ,!31/!./. ,33!/12 ,!120!321

,440 ,!.1/!133 0+!4-/ ,!.,.!21/

,44+ ,!+0-!02- .+!+.4 ,!+--!0..

,430 ,!+1/!/+, -.!,+0 ,!+/,!-41

,43+ 2.2!--/ ,3!+,. 2,4!-,,

,410 ,+0!3.0 ,+!02- 40!-1.

,41+ 1+!+.1 2!-/+ 0-!241

,400 -0+!/1/ ,2!140 -.-!214

,40+ 03-!121 ,+!,44 02-!/22

,4/0 3.!,+, ,.!1,, 14!/4+

,4/+ -+!3/3 ,-!-0/ 3!04/

,4.0 -,!300 ,.!322 2!423

,4.+ .1!-0, -/!31/ ,,!.32

,4-0 ./!330 ./!330 J@%

,4-+ ,/!002 ,/!002 J@

,4,0 -1!120 -1!120 J@

,4,+ -1!410 -1!410 J@

,4+0 ,-!2-/ ,-!2-/ J@

,4++ .!324 .!324 J@

,340 -!041 -!041 J@

,34- -!3+, -!3+, J@

Bo_hn_5!?ih[ji!#-+,1$'!]ih!\[m_!_h!Q)O)!@_j[lng_hn!i`!Dig_f[h^!O_]olcns)!Jin[m5![fim!l_j[nlc[(
^im!mih!f[!mog[!^_!fim!l_gipc^im!s!fim!l_nilh[^im6!\l_gipc^im5!m_!nl[n[!^_!_p_hnim!^_!_rjofmc�h!^_!
gcal[hn_m!^_m^_!Amn[^im!Qhc^im!]ih!oh[!il^_h!do^c]c[f!^_!_rjofmc�h6!]l_nilh[^im5!mih!_p_hnim!^_!
_rjofmc�h!^_!gcal[hn_m!^_m^_!Amn[^im!Qhc^im!mch!oh[!il^_h!do^c]c[f!^_!_rjofmc�h6!%mch!^[nim)!
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jil!_f!?ihm_di!J[]cih[f!̂ _!Li\f[]c�h!#?ih[ji$'!ko_!]cn[!]igi!̀ o_hn_![f!
Q)O)!@_j[lng_hn!i`!Dig_f[h^!O_]olcns'!nc_h_h!^c`_l_h]c[m!cgjiln[hn_m!
l_mj_]ni!^_!fim!jlijil]cih[^im!jil!f[!O_]l_n[l�[!^_!Ci\_lh[]c�h![!nl[p�m!
^_f!?_hnli!^_!Amno^cim!Ical[nilcim!#p�[hm_!]o[^lim!E)-!s!E).$)!Oc!m_!ni(
g[!]igi!_d_gjfi!_f![�i!-+,.'!_f!h�g_li!^_!g_rc][him!l_j[nlc[^im!m_(
a�h!?ih[ji!`o_!^_!-3-!30+!j_lmih[m'!gc_hnl[m!ko_'!m_a�h!_f!*,4'!`o_!^_!
-+2!.43!j_lmih[m)!=ohko_!m_!ji^l�[![laog_hn[l!ko_!_f!*,4!hi!_mn�!]ih(
mc^_l[h^i![!fim!g_rc][him!l_nilh[^im!ko_!_f!?ih[ji!l_]ihi]_!#/+!.4/!
j_lmih[m$'!j_lmcmn_!oh[!^c`_l_h]c[!^_!.0!+03!j_lmih[m)

Ah!fi!ko_!l_mj_]n[![f!_mn[^i!^_!Iil_fim'!m_!i\m_lp[!oh[!n_h^_h]c[!
[!f[!^cmgcho]c�h!ko_!_m!mcgcf[l![!f[!h[]cih[f'![f!j[m[l!^_!3!3++!j_lmih[m!
^_jiln[^[m![!,!3.4!_hnl_!fim![�im!-++4!s!-+,3)!=!l_m_lp[!^_!]ihnl[mn[l!
_mn[!ch`ilg[]c�h!]ih!inl[m!`o_hn_m!s!]ih!fi!ko_!l_`c_l_h!fim!gcal[hn_m'!
^ol[hn_!fim!�fncgim!^im![�im!#-+,2!s!-+,3$!m_!i\m_lp[!oh[!^cmgcho]c�h!
^_f!h�g_li!^_!l_j[nlc[^im![!I�rc]i'!n_h^_h]c[!]ihnl[lc[![!f[!ko_!m_!jli(
]f[g[!]igi!j[ln_!^_f!^cm]olmi!i`c]c[f!_mn[^iohc^_hm_!#p�[m_!]o[^li!E).$)!

L[l[! l_][\[l! ch`ilg[]c�h! mi\l_! f[m! _rj_lc_h]c[m! ^_! l_nilhi! _h! _m(
n[!l_ac�h!^_f!_mn[^i'!m_!ff_p[lih![!][\i!_hnl_pcmn[m!m_gc_mnlo]nol[^[m!]ih!
gcal[hn_m!ko_!b[\�[h!pcpc^i![f!g_him!oh![�i!_h!Amn[^im!Qhc^im!s!ko_!
[bil[!l[^c][h!ho_p[g_hn_!_h!f[m!fi][fc^[^_m!^_!ilca_h!ko_!m_!o\c][h!_h!
_f!gohc]cjci!ch^�a_h[!^_!Do_s[j[h!#p�[m_!_f!]o[^li!E)-$)!

*1)+0.!,"'"!@[nim!a_h_l[f_m!^_!fim!gcal[hn_m!l_nilh[^im!_hnl_pcmn[^im!
_h!f[!l_ac�h!ilc_hn_!^_!Iil_fim'!-+,3

<[QVPNQ\_ HNY\_! DN[T\

O_ri /!god_l_m'!,1!
big\l_m

A^[^!jlig_^ci5! /,)-![�im ,4(1,

Llig_^ci!^_!p_]_m!ko_!]lot[lih![!Amn[(
^im!Qhc^im

,)/!p_]_m ,(.!p_]_m

Llig_^ci!^_![�im!^_!j_lg[h_h]c[!_h!
Amn[^im!Qhc^im

4)/ .(-4

L_lci^i!^_!j_lg[h_h]c[!_h!Amn[^im!
Qhc^im

,430!(-+,0

@i]og_hnim!i`c]c[f_m!j[l[!]lot[l O�5!+'!Ji5!-+)

?ih^c]c�h!^_!l_nilhi ^_]cmc�h5!-+'!^_(
jiln[^im5!+)

Bo_hn_5!Af[\il[]c�h!jlijc[!]ih!\[m_!_h!_hnl_pcmn[m!l_[fct[^[m!^ol[hn_!-+,3)!



?KJ!H=!RE@=!AJ!QJ!>KHOK/-

O_! ff_p[lih![!][\i!p_chn_!_hnl_pcmn[m!_h! f[m!ko_!m_! ch^[a�!mi\l_! fim! mc(
aoc_hn_m!n�jc]im5!f[!_rj_lc_h]c[!^_!nl[mf[^i'!f[!_mn[h]c[!_h!Amn[^im!Qhc(
^im!s!_f!l_al_mi'!fim!^o_fim![!fim!ko_!m_!b[h!_h`l_hn[^i'!f[m!l_j_l]omcih_m!
jmc]imi]c[f_m!^_f!l_nilhi!s!f[m!_rj_lc_h]c[m!^_!^cm]lcgch[]c�h!i!l[]cmgi!
^ol[hn_!f[!_mn[h]c[!_h!Amn[^im!Qhc^im)!

3(!,@7,90,5*0(!40.9(<690(!>0;<(!+,;+,!,3!9,<6956!
Him!n_mncgihcim!^_!fim!gcal[hn_m!l_nilh[^im!go_mnl[h'!_h!jlcg_l!n�lgchi'!
oh!al[h!^_m_i!s!h_]_mc^[^!^_!ff_a[l![!Amn[^im!Qhc^im!j[l[!ji^_l!nl[\[(
d[l)!L[l[!fial[l!_m_!i\d_ncpi!_mnopc_lih!^cmjo_mnim!hi!mifi![!j[a[l!oh[!mog[!
cgjiln[hn_!^_!^ch_li!mchi'!mi\l_!ni^i'![![llc_ma[l!mo!chn_alc^[^!`�mc][)!Af!
nl[s_]ni!l_]illc^i'![m�!]igi!fim!lc_maim!ko_!_mn_!]ihff_p['!ko_^[!al[\[^i!
_h!f[!g_hn_!^_!fim!gcal[hn_m)!Affim!l_]o_l^[h!f[m!nl[p_m�[m![!jc_'!^ol[hn_!f[m!
]o[f_m!_h]ihnl[lih!^cmnchnim!lc_maim'!_hnl_!fim!ko_!c^_hnc`c][lih!alojim!^_!
[m[fn[hn_m!s![hcg[f_m!p_h_himim'!i!\c_h!l_mnim!^_!inlim!m_l_m!bog[him!ko_!
nl[hmcn[lih![hn_m!jil!_m[m!gcmg[m!lon[m!s!ko_!hi!jo^c_lih!]ih]focl!_f!pc[(
d_)!@[l�i',.!oh!gcal[hn_!^_!]_l][!^_!]ch]o_hn[![�im'!ko_!_mnopi!_h!Amn[^im!
Qhc^im!_h!oh[!i][mc�h!s!ko_!l_al_m�!b[]_!ohim!i]bi![�im'!_f[\il[!_f!mc(
aoc_hn_!l_]o_hni!^_!mo!_rj_lc_h]c[![f!nl[mf[^[lm_![!^c]bi!j[�m5!

Amnopcgim!]o[nli!^�[m!]ih!mom!hi]b_m![b�!_h!_f!gihn_'!nl[n[h^i!^_!]lot[l)!
Af!ao�[!ko_!him!ff_p[\[!him![\[h^ih�!jil![b�!_h!_f!gihn_'!him!ko_^[gim!
j_l^c^im!s!s[!hi!m[\�[gim!jil!̂ �h^_!cl'!mch!]igc^[!hc!h[^[)!=b�![h^opcgim!
]igi!inlim!nl_m!^�[m!s!jo_m!hi!n_h�[gim!j[l[!^ih^_!cl!b[mn[!ko_!fial[gim!
m[fcl![!f[!][ll_n_l[)!Rcgim!ko_!_mn[\[!oh!][llcni!^_!gcal[]c�h!s!fi!ko_!bc(
]cgim5!him!`ocgim![!_hnl_a[l!#_hnl_pcmn['!big\l_![^ofni'!Do_s[j[h'!-+,3$)!

Ah!f[!_rj_lc_h]c[!gcal[nilc['!ohi!^_!fim!_f_g_hnim!]_hnl[f_m!_m!_f!p�h(
]ofi!]ih!f[!`caol[!^_f!x]isin_y'![!koc_h!m_!j[a[!jil![^_f[hn[^i!s![!koc_h!
b[s!ko_!]ihncho[l!j[a[h^i!oh[!p_t!ko_!fim!gcal[hn_m!s[!m_!chmn[f[h!_h!
Amn[^im!Qhc^im)!Him!gcal[hn_m!g_rc][him!nc_h_h!]f[li!ko_!f[!jlircgc^[^!
n_llcnilc[f![\[l[n[!mo!nl[mf[^i'!jo_m!f[m!j_lmih[m!ko_!gcal[h!̂ _m^_!?_hnli(
[g�lc][!i!Oo^[g�lc][!b[\l�[h!j[a[^i!][hnc^[^_m!g�m!_f_p[^[m),/

,.!=!fi!f[lai!^_!ni^i!_f!fc\li!m_!oncfct[h!jm_o^�hcgim!s!m_!_pcn[!_f!omi!^_![j_ffc^im!j[l[!_pcn[l!f[!
c^_hnc`c][]c�h!^_!f[m!j_lmih[m)!
,/!?ih!\[m_!_h!f[!ch`ilg[]c�h!jlijil]cih[^[!jil!fim!_hnl_pcmn[^im'!_h!f[!�ji][!_h!ko_!_ffim!gc(
al[lih'!oh!g_rc][hi!j[a[\[![fl_^_^il!^_!,!-++!^�f[l_m!jil!mo!nl[mf[^i![!Amn[^im!Qhc^im'!gc_h(
nl[m!ko_!oh!]_hnli[g_lc][hi!ji^l�[!j[a[l!_hnl_!,0!s!-+!gcf!^�f[l_m!s!n[l^[l!_hnl_!,+!s!,-![�im!
_h!j[a[lfi)!
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Af!]isin_!]ihi]_!f[m!l_af[m!^_!do_ai'!m[\_!]�gi!i\n_h_l!^i]og_hnim!
^_!c^_hnc`c][]c�h!`[fmim!_'!ch]fomi'!jo_^_!]igjl[l!\if_nim!^_![pc�h!j[l[!fim!
nl[mf[^im!s[!^_hnli!^_!Amn[^im!Qhc^im)!H[!]illoj]c�h'!m_a�h!fim!l_f[nim!^_!
fim!gcal[hn_m'!chpifo]l[![!^cmnchnim![]nil_m'!n[hni!ao\_lh[g_hn[f_m!]igi!
jlcp[^im)!=m�!fi!h[ll[!=hnihci'!oh!gcal[hn_!ko_!_mnopi!_h!oh[!i][mc�h!_h!
Amn[^im!Qhc^im!s!ko_![bil[!b[!l_al_m[^i![!mo!fi][fc^[^!^_!ilca_h5!x=ff�!
^c]_h!ko_!hi!b[s!]illoj]c�h'!j_li!_m!f[!gcmg[!]illoj]c�h!ko_![ko�!b[s'!
jilko_!him!jc^c_lih!ni^im!fim!^[nim!s!m[][h!oh[!0+!^_![ff�'!]ih!f[!`ini!ko_!
f_!nig[h![!ohi!s!]ih!_m[!m[][h!_f!\if_ni!j[l[!g[h^[lhim!jil![pc�h![f!_m(
n[^i!ko_!ohi!p[!#_hnl_pcmn['!big\l_![^ofni'!Do_s[j[h'!-+,3$)!

Ah!]o[hni![!fim!lif_m!mi]c[fg_hn_![jl_h^c^im!l_mj_]ni!̂ _!f[m!̂ c`_l_h]c[m!
^_!a�h_li'!fim!jli]_mim!gcal[nilcim![j[l_]_h!]igi!_rjl_mc�h!s!l_`f_di!^_!
`ilg[m!nl[^c]cih[f_m!s!̂ igch[hn_m!mi\l_!fim!_h][laim!mi]c[f_m!j[l[!big\l_m!
s!god_l_m)!Him!p[lih_m'!ko_!a_h_l[fg_hn_![mog_h!f[!`oh]c�h!^_!jlip__l!
chmogim!s!l_]olmim![f!aloji!^ig�mnc]i'!mih!][mc!mc_gjl_!koc_h_m!nig[h!f[!
^_]cmc�h!^_!gcal[l)!Och!_g\[lai'!n[f!]igi!g_h]cih[!@[l�i'!f[!_rj_lc_h(
]c[!gcal[nilc[!nl[mni][!f[!pcmc�h!^igch[hn_!^_!f[!^c`_l_h]c[]c�h!^_!n[l_[m!
jil!a�h_li!s!ff_p[![!fim!mod_nim![!]o_mncih[lfim!^_m^_!mo!jlijc[!_rj_lc_h]c[5!

=ff�!ohi!m_![]imnog\l[!s![jl_h^_![!]i]ch[l)!=ko�!him!̂ _^c][gim![!f[m!f[\il_m!
^_f!][gji!i!^_!f[!]ihmnlo]]c�h)!=ko�!g_!^_^c]i![!_mi!gc_hnl[m!_ff[!b[]_!f[!
]igc^['!f[!fcgjc_t['!f[p[!f[!lij[)!=ff�!hi'![ff�!ohi!gcmgi!_h!_f!^�[!fc\l_![!f[p[l!
f[!lij['!b[]_l!_f![m_i!^_!f[!][m[!s![!]i]ch[l)!Qhi![jl_h^_![!]i]ch[l'![jl_h^_!
[!m_l!ch^_j_h^c_hn_)!D[s!]im[m!ko_!^c]_h!ko_![ko�!mifi!f[m!b[]_h!f[m!god_(
l_m'!j_li!s[!pc�h^ifi!\c_h'!hi!#_hnl_pcmn['!big\l_![^ofni'!Do_s[j[h'!-+,3$)!

H[!_rj_lc_h]c[!gcal[nilc[!go_mnl[!ko_'!mc!\c_h!fim!lif_m!hi!mih!ch[gi(
pc\f_m!s!fim!gcal[hn_m!b[]_h!mo!jlijc[!l_`f_rc�h!mi\l_!_ffim'!_mn_!jli]_(
mi! l_`f_rcpi! n[gji]i! mcahc`c][! ko_! m_! ]ihmnlos[h! g_dil_m! ]ih^c]cih_m!!
j[l[!f[m!god_l_m!i!ko_!^_d_h!^_!l_jli^o]clm_!mcno[]cih_m!^_!^_mp_hn[d[!j[(
l[!_ff[m'!_h`[nct[!Ni\_ln['!koc_h!gcal�!_h!oh[!i][mc�h![!Amn[^im!Qhc^im5!

L[l[!oh[!god_l!_m!g�m!^c`�]cf)!Qh[!]bc][!g_!^cdi5!si!g_! nop_!ko_! dohn[l!
]ih!gc!_r!hipci'!jilko_!hi!g_![f][ht[\[!j[l[!j[a[l!f[!l_hn[)!Af!big\l_!
_h!_m_!_hnih]_m!a[h[\[!,/!^�f[l_m!f[!bil[!s!f[!god_l!a[h[\[!_hnl_!]o[nli!s!
m_cm!^�f[l_m'!_m!fi!g�hcgi'![ff�!nl[\[d[m!jil!bil[u!U!g_!ni]�!nl[\[d[l!_h!oh!
l_mn[ol[hn_!bch^�'!ko_!mih!\c_h!_mnlc]nim)!P�'!]igi!god_l'!hi!jo_^_m!b[\f[l!
]ih!hchaohi!^_!fim!]igj[�_lim!jilko_!n�!_l_m!][m[^[)!Pc_h_m!ko_!_mn[l!][(
ff[^['!s!hc!_ffim!n_!nc_h_h!jil!ko�!b[\f[l)!Eg[a�h[n_'!hi!]ihi]_m!_f!c^cig['!f[!
]igc^[!hi!n_!aomn[!s!fo_ai'!h[^c_!n_!nc_h_!ko_!b[\f[l!#_hnl_pcmn['!god_l![^of(
n['!Do_s[j[h'!-+,3$)
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=ohko_!_m!]ig�h!ko_!f[m!god_l_m!j_lg[h_t][h!_h!_f!foa[l!^_!ilca_h!
b[]c�h^im_!][lai!^_!f[!]lc[ht[!^_!fim!bcdim!s!^_!f[m!f[\il_m!^ig�mnc][m'!
n[g\c�h!m_!i\m_lp[!oh[!]l_]c_hn_!j[lnc]cj[]c�h!`_g_hch[!_h!fim!jli]_mim!
gcal[nilcim)!L[l[!_ff[m'!f[!l_chn_al[]c�h!`[gcfc[l!]ihnch�[!mc_h^i!oh!p[fil!
l_f_p[hn_!ko_!m_!_rjl_m[!s[!m_[!_h!f[!l_[fct[]c�h!^_!oh!pc[d_!j[l[![f][ht[l!
[!f[!j[l_d[!ko_!s[!m_!_h]o_hnl[!_h!Amn[^im!Qhc^im'!i!\c_h!_h!f[!jl_mc�h!
ko_!_d_l]_h!mi\l_!fim!big\l_m!ko_!b[h!gcal[^i!j[l[!ko_!l_al_m_h!s!m_!
l_chn_al_h![f!aloji!`[gcfc[l)!

Knli!`[]nil!ko_!][l[]n_lct[!f[!_rj_lc_h]c[!gcal[nilc[!_m!f[!^cm]lcgch[(
]c�h!_h!_f!n_ll_hi!f[\il[f'!oh[!l_f[]c�h!ko_!hi!mifi!m_!_rjl_m[!_hnl_!_m(
n[^iohc^_hm_m!s!_rnl[hd_lim'!mchi!n[g\c�h!_hnl_!alojim!^_!gcal[hn_m!^_!
^cmnchnim!j[�m_m!i!]ih!̂ cmnchn[m!][l[]n_l�mnc][m!̀ �mc][m!s!\cif�ac][m)!Amn[m!̀ il(
g[m!^_!_r]fomc�h!i!^_!^cm]lcgch[]c�h!jo_^_h!_mn[l!jl_m_hn_m!n[hni!_h!f[!
l_f[]c�h!^_!koc_h_m!nc_h_h!g[sil_m!jimc\cfc^[^_m!^_!f_a[fct[l!mo!_mn[h]c[!
_h!n_llcnilci!_mn[^iohc^_hm_!]igi!_h!f[!]inc^c[hc^[^'!_h!f[!ko_!_f!^_m(
]ihi]cgc_hni!^_f!chaf�m!m_!po_fp_!oh!`[]nil!^_`chcnilci!j[l[!]igjl_h^_l!
f[m! ch^c][]cih_m!i!n[l_[m!ko_!m_!^_\_h!l_[fct[l)!H[!^cm]lcgch[]c�h!_h!_f!
�g\cni!f[\il[f!jo_^_!ch]focl!^[l!nl[\[di!_rnl[![!fim!gcal[hn_m!i!][g\c[l!
f[m!n[l_[m!ko_!f_m!]ill_mjih^_h!jil![ko_ff[m!ko_!h[^c_!^_m_[!b[]_l'!]i(
gi!f[!fcgjc_t[!^_!fim!m[hcn[lcim)!=mcgcmgi'!jo_^_h!^[lm_!`ilg[m!^_!^cm(
]lcgch[]c�h!_hnl_!gcal[hn_m!^_!^cmnchn[m!h[]cih[fc^[^_m!^_\c^i![!ko_!fim!
il^_h[gc_hnim!f_a[f_m!_rca_h!^cmnchnim!l_kocmcnim!j[l[!koc_h_m!jlipc_h_h!
^_!^c`_l_hn_m!j[�m_m'!]igi!fi!_d_gjfc`c][!Ahlcko_'!n[g\c�h!gcal[hn_!l_(
nilh[^i!^_f!ilc_hn_!^_!Iil_fim5!

Lo_m!f[!^cm]lcgch[]c�h!_m!_f!j[h!^_!ni^im!fim!^�[m![ff�)!Oc_gjl_!f_!^c]_h![!ohi!
xg_rc][hcniy!i![m�'!]o[fkoc_l!]im['!]igi!nl[n[h^i!^_!i`_h^_l!s!^_!b[]_lfi!
m_hncl![!ohi!g_him'!j_li!himinlim!mc_gjl_!fi!ko_!nl[n[gim!_m!^_!cahil[lfim)!
?igi!ohi!_m! ch^i]og_hn[^i'!jih_lm_!i!^_`_h^_lm_!i!]ihn_mn[lf_m!hi! m_!
jo_^_'!cahil[lfim!h[^[!g�m)!O�'!_mi!m�'!_mi!m_!p_!ni^im!fim!^�[m)!D[\�[!oh!]ig(
j[�_li!]i]ch_li'!�f!n_h�[!mom!j[j_f_m'!n_h�[!mo!]l_^_h]c[f!^_![ff�'!_hnih]_m!him!
ko_l�[!bogcff[l!ni^im!fim!^�[m)!Jim!^_]�[!xg_rc][hcni5!�]o�h^i;!�]o�h^i!p[h!
[!n_h_l;y!s!m[][\[!mo!]l_^_h]c[f!s!him!f[!_hm_�[\[![m�'![m�!]igi!ko_!bogcff�h(
^ihimu!P_!̂ [\[h!_rnl[m![f!nl[\[di'!n_!g[h^[\[h![!b[]_l!fi!ko_!hoh]['!fi!ko_!
hi!n_!ni][\[!b[]_l'!jil!^_]cl'!mc!_l[m!f[p[jf[nim'!n_!g[h^[\[h![!fcgjc[l!fim!\[(
�im)!=!g�!m�!g_!^cm]lcgch[lih!#_hnl_pcmn['!big\l_![^ofni'!Do_s[j[h'!-+,3$)!

H[!_rj_lc_h]c[!gcal[nilc[!mig_n_![!fim!mod_nim![!mcno[]cih_m!ko_!f_m!_rc(
a_h! al[h^_m! _m`o_ltim! `�mc]im! [f! nc_gji! ko_! nc_h_h! ko_! [mogcl! l_j_l(
]omcih_m!_h!_f!�g\cni!jmc]imi]c[f'![ohko_!_mn[m!hi!mih!chnl�hm_][g_hn_!
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c^�h_[m!hc!ch^_m_[\f_m'!mchi!ko_!^_j_h^_h!^_!f[m!l_f[]cih_m!ko_!b[h!_m(
n[\f_]c^i'![m�!]igi!^_!f[m!]ih^c]cih_m!f[\il[f_m![!f[m!ko_![]]_^_h!s!fim!
g[l]im!f_a[f_m!ko_!jo_^_h!p[lc[l!]ih!_f!nc_gji!i!m_a�h!_f!_mn[^i!^_!f[!
Qhc�h!_h!_f!ko_!ff_ao_h![!chmn[f[lm_)!

40.9(*0J5"!9,<6956!A!(**,;6!(!;,9>0*06;!+,!;(3=+

Knli!^_!fim![mj_]nim!_mj_]c[fg_hn_!l_f_p[hn_m!^_f!jli]_mi!gcal[nilci!_m!
_f![]]_mi![!m_lpc]cim!^_!m[fo^!_mj_]c[fg_hn_!^ol[hn_!mo!_mn[h]c[!_h!Amn[(
^im!Qhc^im)!@[^i!ko_!_f!jli]_mi!gcal[nilci!chpifo]l['!_h!a_h_l[f'![!d�(
p_h_m!_h!_^[^!jli^o]ncp['!f[!g[sil�[!^_!_ffim!^cd_lih!ko_!hi!h_]_mcn[lih!
m_lpc]cim!^_!m[fo^!_mj_]c[fct[^im)!

@ol[hn_!_f!j_lci^i!_h!Amn[^im!Qhc^im'!_mnim!gcal[hn_m!]o_hn[h!ko_!
]o[h^i!l_koclc_lih![n_h]c�h!g�^c][! m_![n_h^c_lih!mom!h_]_mc^[^_m)! F[(
ko_fch_'!oh[!gcal[hn_!dip_h!_rjfc]�!mo!mcno[]c�h5!n_h�[!oh!j[^_]cgc_hni!
]iha�hcni!j[l[!_f!ko_!jo^i!l_]c\cl![n_h]c�h5!xUi!h[]�!]ih!oh!mijfi!_h!
_f!]il[t�h!s!_hnih]_m!si!g_!n_h�[!ko_!ij_l[l'!mc!hi'!g_!c\[![!gilcl![!fim!
]ch]i![�im!i![fai![m�)!Ahnih]_m!gc!n�[!s!gc!n�i!^_!I�rc]i!g_!ff_p[lih![!
Amn[^im!Qhc^im'!]lot[gim!f[!`lihn_l[!]o[h^i!n_h�[!]o[nli![�im)!U![ff�!g_!
ij_l[lihy!#_hnl_pcmn['!god_l!dip_h'!Do_s[j[h'!-+,3$),0!

Ah!fim!][mim!_h!ko_!bo\i![]]c^_hn_m!_h!fim!]_hnlim!^_!nl[\[di'!`o_lih!
fim!gcmgim!j[nlih_m'!]igi!l_]o_l^[!Moclchi'!koc_h_m!\om][lih![n_h]c�h!
j[l[!_ffim!i!j[l[!mom!]igj[�_lim![]]c^_hn[^im)!xH_!\lch^[lih!f[!g_^c]c(
h['!f_!l_mj_n[lih!f[!ch][j[]c^[^'!f_!_mnopc_lih!j[a[h^i!jil!hi!nl[\[d[l!s!
ni^i'!m�!m_!f_!l_mj_n�!ni^i)!Bo_!oh![]]c^_hn_!ko_!m_!g[]bo]�!_f!jc_'!jo_m)!
H_!^c_lih!\o_h[![n_h]c�h'!^_!pif[^[!pchi!oh[![g\of[h]c[!s!m_!fi!ff_p�!s!
fi!ch][j[]cn[lih!s!ni^i!f_!_mnopc_lih!j[a[h^iy!#_hnl_pcmn['!big\l_![^of(
ni'!Do_s[j[h'!-+,3$)!
H[![n_h]c�h!^_!fim![]]c^_hn_m!^_!nl[\[di!ji^l�[!_mn[l!l_f[]cih[^[!]ih!f[!

h_]_mc^[^!^_!fim!_gjf_[^il_m!^_!_pcn[l!jimn_lcil_m!]igjfc][]cih_m!i!]ih(
m_]o_h]c[m!f_a[f_m)!Oc!\c_h!fim!gcal[hn_m!_hnl_pcmn[^im!m_�[f[lih!ko_!l_]c(
\c_lih![n_h]c�h!̂ _!ola_h]c[m!g�^c][m!_h!_f!�g\cni!f[\il[f'!hi!̂ cd_lih!n_h_l!
[fa�h!^_l_]bi!a[l[hnct[^i!i!]_ln_t[!^_!m_l![n_h^c^im!_h!][mi!^_!j[^_]_l!
_h`_lg_^[^_m!]l�hc]i(^_a_h_l[ncp[m!o!inl[m!h_]_mc^[^_m!^_!m[fo^!ko_!jo_(
^_h!jl_m_hn[lm_!`o_l[!^_f!�g\cni!f[\il[f'!fi!]o[f!fim!]ifi][!_h!mcno[]c�h!^_!
pofh_l[\cfc^[^)!Him!][g\cim!_h!f[m!f_s_m!^_!m[fo^'![!jlch]cjcim!^_!-+,2'!l_nc(
l[h!j_lg[h_hn_g_hn_!_m_!ncji!^_!jl_mn[]cih_m!s!g[h^[n[h!ko_!mifi![ko_(

,0!Amn_!][mi!`o_!_f!�hc]i!ko_!m_!^_n_]n�!^_!gcal[]c�h!]ih!^i]og_hnim'!l[t�h!jil!f[!]o[f!m_!chn_(
al�!]ih!_f!l_mni!^_!fim!][mim!s!hi!m_!bcti!hcha�h!ncji!^_!^cmnch]c�h!j[l[!`ch_m![h[f�nc]im)!
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ff[m!j_lmih[m!]ih!oh!_gjf_i!j_lg[h_hn_!s!]ih!chal_mim!]ihmc^_l[\f_m!z
j[l[! ]o\lcl! fim! ]imnim! h_]_m[lcim! j[l[! a[l[hnct[l! f[! [n_h]c�h!g�^c][! ^_f!
nl[\[d[^il!s!mo!`[gcfc[z!jo_^[h![]]_^_l![![fa�h!ncji!^_!m_aoli!g�^c]i),1

H[m!]ih^c]cih_m!l_[f_m!^_![]]_mi![!m_lpc]cim!^_!m[fo^!jil!j[ln_!^_!fim!
gcal[hn_m'![m�!]igi!fim!][g\cim!l_mj_]ni!^_!f[!n_gjil[fc^[^'!l_koc_l_h!m_l!
^i]og_hn[^[m!]ih!g[sil!_r[]ncno^)!Amn[!ch^[a[]c�h!m_!po_fp_!g�m!]ig(
jf_d[!^_\c^i![!ko_! f[!h_]_mc^[^!^_! nl[\[d[l!jlipi][!ko_'!_p_hno[fg_hn_'!
n[hni!fim!_gjf_[^il_m!]igi!fim!gcal[hn_m!a_mncih_h!^_!g[h_l[!cll_aof[l!
c^_hnc`c][]cih_m!i!h�g_lim!^_!m_aolc^[^!mi]c[f!ko_!j_lgcn[h!f[!]ihnl[n[(
]c�h'!j_li!ko_!hi!h_]_m[lc[g_hn_!a[l[hnct[h!oh[![n_h]c�h!^_!m[fo^!_h!n�l(
gchim!l_[f_m)!Am[!`o_!f[!_rj_lc_h]c[!^_!Moclchi'!gcal[hn_!ko_!j_lg[h_]c�!
m_cm![�im!_h!Amn[^im!Qhc^im'!ko_!_rjfc][!ko_!f[![^kocmc]c�h!̂ _!j[j_f_m![j�(
]lc`im!s!ko_!hi!a[l[hnct[\[h!_f!^_l_]bi![!f[![n_h]c�h!^_!mo!m[fo^'!_l[!oh[!
jl�]nc][![]_jn[^[!jil!_gjf_[^il_m'!_gjf_[^im!s![onilc^[^_m5!xLil!j[ln_!̂ _f!
nl[\[di'!jo_m'![ohko_!m_[!]igi!cf_a[f'!j_li'!jil!_d_gjfi'![ko�!_h!=nf[hn['!
g_n_gim!j[j_f_m!]igi!mc!`o�l[gim!^_![ff�'!l_mc^_hn_m)!K!m_['![b�!m�!m_!nl[(
\[d[!g�m!]bo_]iy!#_hnl_pcmn['!big\l_![^ofni'!Do_s[j[h'!-+,3$)!

H[![n_h]c�h!^_!f[!m[fo^!ko_^[!moj_^cn[^[![!f[!pifohn[^!^_!fim!_gjf_[(
^il_m!i![!fim!l_]olmim!]ih!fim!ko_!_h!mo!gig_hni!]o_hn_h!fim!_gjf_[^im)!
H[m!_rj_lc_h]c[m!hi!h_]_m[lc[g_hn_!`o_lih!ch^_m_[^[m'!j_li!n[gji]i!ji(
^l�[!mimn_h_lm_!ko_!m_!a[l[hnct�!mo!̂ _l_]bi![!f[!m[fo^'!̂ [^i!ko_!hi!m_!]o_h(
n[!]ih!fim!^i]og_hnim![^_]o[^im!hc!]ih!f[m!`ilg[m!^_!]ihnlif!ko_!m_l�[h!
h_]_m[lc[m!j[l[!_pcn[l!f[!mcgof[]c�h)!H[!h_]_mc^[^!^_!_gjf_i!ff_p[![!fim!gc(
al[hn_m![!l_hoh]c[l!cgjf�]cn[g_hn_![!mo!^_l_]bi![!]ihn[l!]ih!m_lpc]cim!^_!
m[fo^'!mch!ko_!_mi!mcahc`cko_!ko_!_ffim!hi!m_[h!]ihm]c_hn_m!^_!ko_!fim!l_(
ko_lcl�h!_h![fa�h!gig_hni)!

3(;!9,7,9*=;065,;!,5!3(!;(3=+!4,5<(3

H[!_rj_lc_h]c[!gcal[nilc[!nc_h_!n[g\c�h!oh[!m_lc_!^_!_rjl_mcih_m!s!l_(
j_l]omcih_m!_h!f[!m[fo^!g_hn[f!ko_!l_koc_l_h!m_l!_rjfc]cn[^[m!s!]igjl_h(
^c^[m!]ih!f[!`ch[fc^[^!^_!ko_!m_!jo_^[h!o\c][l![fn_lh[ncp[m!_h!_mn_!][gji)!
Oc!b[s!oh[!]ihmn[hn_!_h!f[!_rj_lc_h]c[!gcal[nilc[!_m!f[!ighcjl_m_h]c[!̂ _f!
gc_^i)!O[nolhchi'!gcal[hn_!ko_!j_lg[h_]c�!ho_p_![�im!_h!Amn[^im!Qhc(
^im!s!b[]_![jlircg[^[g_hn_!nl_m!ko_!l_al_m�![!mo!fi][fc^[^!^_!ilca_h'!
_rjfc][!]ih!bogil!mo!_rj_lc_h]c[!^_f!gc_^i![f!][gch[l!jil!f[m!][ff_m5!

,1!L[l[!]ihn[l!]ih!g�m!ch`ilg[]c�h!l_mj_]ni!^_f!`oh]cih[gc_hni!s!jli\f_g�nc][m!^_f!mcmn_g[!^_!
m[fo^!_h!Amn[^im!Qhc^im!m_!jo_^_!]ihmofn[l!_f!fc\li!^_!L[t!Ra!NY)!#-+,15!/2(2+$)!Oc!\c_h!_mn_!nl[\[di!
hi!ff_a�![!ch]focl!f[m!l_`ilg[m!_h!f[m!f_s_m!s!jlial[g[m!_mn[^iohc^_hm_m!ko_!m_!ff_p[lih![!][\i!_h!
-+,2'!\lch^[!_f_g_hnim!a_h_l[f_m!j[l[!mo!]igjl_hmc�h)!
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=f!mcaoc_hn_!^�[!^_!ff_a[l![!Jo_p[!Uile'!m[f�!]ih!oh!go]b[]bi'!\c_h!^_fa[(
^i!_f!]b[pi'!]b[j[llcni)!�f!s[!_mn[\[![ff�)!=a[ll[gim!oh[![p_hc^[!s!_h!_mi!
ko_!p_i![f!jifc]�['![b�!pc_h_)!H�ac]i'!_h!f[!][ll_n_l[!_mn�h!j[m[h^i!fim!ji(
fc]�[m)!U!si![a[lli!s!g_!_m]ih^i![nl�m!^_!�f'!si!pis![nl�m!s!b[mn[!g_![a[(
]bi!j[l[!ko_!hi!g_!p_[!_f!jifc]�['!�jo_m!^�h^_;!U!ko_![a[ll[!s!g_!^c]_!
x�jil!ko�!n_![a[]b[m;y)!U!f_!l_mjih^i5!xLo_m![b�!pc_h_!_f!jifc]�[y)!J[^[!
g�m!f_!a[h�!f[!lcm[)!xJi'!jo_m!g_!p[![!p_l'!g_!p[![!ff_p[ly'!^cd_)!=bil[!m�!`oc!
f[!]igc^cff[!^_!ni^im!gcm!][g[l[^[m!_h!f[!n[l^_!#_hnl_pcmn['!big\l_![^ofni'!!
Do_s[j[h'!-+,3$)!

Ahnl_!fim!`[]nil_m!ko_!_r[]_l\[h!_m_!gc_^i!m_!_h]o_hnl['!^_!`ilg[!l_f_(
p[hn_'!f[!jlifc`_l[]c�h!^_!hinc]c[m!n_f_pcmcp[m!ko_!go_mnl[h!fim!lc_maim!s!
^[�im!ko_!_h`l_hn[h!koc_h_m!b[h!^_]c^c^i!gcal[l)!=mcgcmgi'!f[!]ih]c_h(
]c[!^_!l_]ihi]_l!ko_'![f!hi!]ihn[l!]ih!^i]og_hnim!i`c]c[f_m!j[l[!mo!_m(
n[^�[!_h!Amn[^im!Qhc^im'!mc!m_!f_m!ff_a[l[![!jl_m_hn[l![faoh[!]igjfc][]c�h!
[^gchcmnl[ncp['!_mi!ji^l�[!m_l!gincpi!j[l[!f[!^_n_h]c�h!s!f[!^_jiln[]c�h)!
Am_!n_gil!m_!_rjl_m�'![!j[lncl!^_!f[!_rj_lc_h]c[!^_!Eah[]ci'!oh!gcal[hn_!
ko_!m_!_h]o_hnl[!^_!l_al_mi!_h!I�rc]i!^_mjo�m!^_!b[\_l!j_lg[h_]c^i!
^i]_![�im!_h!Amn[^im!Qhc^im'!l_mj_]ni!^_!f[!jimc\cfc^[^!^_!m_l!^_jiln[^i!
[!j[lncl!^_!oh!jli\f_g[!^_!f[![]_jn[]c�h!^_!mo!n[ld_n[!\[h][lc['!mcno[]c�h!
ko_'!jil!mojo_mni'!hi!ji^l�[!m_l!]ihmc^_l[^[!]igi!oh!^_fcni5!

Qh[!p_t!g_![a[ll[lih![b�!_h!f[!p�[!^_f!nl_h)!I_!^_nopc_lih'!j_li!g_!^cd_(
lih!ko_!_l[!j[l[!b[]_l!\c_h!f[!n[ld_n['!jilko_![!p_]_m!j[a[m!_f!nl_h!]ih!n[ld_(
n[)!I_!^_nopc_lih!s!m_hn�!\c_h!`_i)!@cd_5!xJi)!U[!j_l^�!ni^i!gc!nl[\[di)!I_!
p[h![!g[h^[ly)!L_hm�!ko_!g_!c\[h![!l_al_m[l)!Pop_!ko_!b[\f[l![f!nl[\[di!s!
f_m!^cd_!ko_!g_!b[\�[h!^_n_hc^i'!j_li!ko_!ff_a[\[![f!^�[!mcaoc_hn_!#_hnl_pcm(
n['!big\l_![^ofni'!Do_s[j[h'!-+,3$)!

Him!gcal[hn_m!ko_!b[h!l_nilh[^i!m_�[f[h!ko_'!m_a�h!f[!_rj_lc_h]c[!ko_!
_ffim!pcpc_lih'!f[m!^_jiln[]cih_m!m_!ff_p[\[h![!][\i!mif[g_hn_!]ih!koc_(
h_m!s[!b[h!mc^i!o\c][^im!s!m_!f_m!\om][!_rjl_m[g_hn_!_h!mom!̂ igc]cfcim)!=f!
]ihnl[mn[l!]ih!f[!mcno[]c�h![]no[f'!_ffim!l_`c_l_h!ko_!^ol[hn_!fim!�fncgim!
[�im!f[m!^_jiln[]cih_m!b[h!ff_a[^i![!m_l!g[mcp[m)!Qhi!^_!_ffim!g_h]ci(
h[\[!ko_!b[h!n_hc^i!hinc]c[m!^_!ko_!m_!b[h!ff_p[^i![!][\i!l_pcmcih_m!_h!
jf[t[m!]ig_l]c[f_m!]ih!f[!`ch[fc^[^!^_!o\c][l![!j_lmih[m!ko_!hi!]o_hn[h!
]ih!fim!^i]og_hnim!h_]_m[lcim'!s!]ih!\[m_!_h!_mi'!^_jiln[lfim)!
=f!chmn[f[lm_!_h!oh!j[�m!^cmnchni'!fim!gcal[hn_m!]ig_hn[h!ko_!m_!p_h!

`ilt[^im![!b[]_l!][g\cim!ko_!l_j_l]on_h!_h!mo!m[fo^!g_hn[f)!Lil!_d_g(
jfi'!gi^c`c][l!f[![fcg_hn[]c�h'!^_d[l!^_!b[\f[l!h�bo[nf!_'!ch]fomi'!_mj[�if)!
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=mcgcmgi'!m_�[f[lih!_f!ligjcgc_hni!̂ _!p�h]ofim![`_]ncpim!s!f[m!]ih^c]ci(
h_m!f[\il[f_m!^_ma[mn[hn_m'!]igi!m_l!^_mj_^c^i!]ihmn[hn_g_hn_!i!nl[\[d[l!
^ol[hn_!f[!hi]b_)!H[m!j[f[\l[m!^_!Ahlcko_'!gcal[hn_!ko_!j_lg[h_]c�!m_cm!
[�im!_h!Amn[^im!Qhc^im'!_rjl_m[h!]�gi!_rj_lcg_hn�!mo!_mn[h]c[!_h!oh[!
mi]c_^[^!ko_!l_koc_l_!g[hi!^_!i\l[!\[l[n[!j_li!ko_!hi!jli]ol[!`ilg[m!
^_!chn_al[]c�h!_h!inlim!�g\cnim!^_!f[!pc^[!mi]c[f5!

Ami!m�'! m_hn�[! `_i!jil!_mn[l![ff�)!Ji!g_!b[ff[\[!si![m�'!j[l[!h[^['![ff�)!Hi!
ko_!g_!^_]�[h'!hi!fi!_hn_h^�[!si)!I_!m_hn�[!bogcff[^i'!g_!m_hn�[!si!g[f)!
?ih!a[h[m!^_!ffil[l'!]ih!oh[!]igi!^_m_mj_l[ht['!jo_m'![!f[!p_t!�ko�!h_]_(
mc^[^!^_!_mn[l![ko�'!^_!j[m[l!jil!_mni'!mc!jo_^i!\om][l!_h!_f!jo_\fi;!Pl[\[d[l'!
[ohko_!m_[!jil!^�[)!L_li'!jo_m!_f!^ch_li![ko�!hi!lch^_!#_hnl_pcmn['!big\l_!
[^ofni'!Do_s[j[h'!-+,3$)!

H[!gincp[]c�h!j[l[!gcal[l!m_![mi]c[!]ih!`l_]o_h]c[![!f[!g[hon_h]c�h!^_!
oh[!`[gcfc[!ko_!m_!ko_^[!_h!I�rc]i'!ch]foc^im!f[!j[l_d[!s!fim!bcdim)!Him!gc(
al[hn_m!_h`l_hn[h!_f!^o_fi!^_!n_h_l!ko_!nig[l!^cmn[h]c[!l_mj_]ni!^_![ko_(
ffim!]ih!koc_h_m!b[h!n_dc^i!p�h]ofim![`_]ncpim!]igi!]ih^c]c�h!j[l[!ji(
^_lf_m!i`l_]_l!oh[!g_dil!][fc^[^!^_!pc^[)!=ohko_!fim!gcal[hn_m!]ihm_lp[h!
mc_gjl_!f[m!_rj_]n[ncp[m!^_!l_nig[l!_mim!p�h]ofim![!mo!l_al_mi'!fi!]c_lni!_m!
ko_!_f!̂ _m[lliffi!̂ _!fim!bcdim!i!fim!][g\cim!_h!f[!l_f[]c�h!̂ _!j[l_d[!hi!mc_g(
jl_!j_lgcn_h!l_]oj_l[l!_f!nc_gji!^_^c][^i![f!nl[\[di!_h!Amn[^im!Qhc^im)!

Ahnl_! f[m! l[tih_m! `[gcfc[l_m! j[l[! []_f_l[l! _f! l_nilhi! fim! gcal[hn_m!
g_h]cih[lih'!n[f!]igi!m_�[f[!@[l�i'! f[!]_hmol[!mi]c[f!ko_!_h`l_hn[\[h!
mom!bcdim!jil!j[ln_!^_!mom!]igj[�_lim!i!_f!j_^c^i!^_!f[!g[^l_5!

Him!bcdim!c\[h!]l_]c_h^i!s!s[!m_!c\[h!jihc_h^i!oh!ji]i!l_\_f^_m)!Ji!g_!
ko_^�!inl[!ko_!p_hclg_)!Ic!bcd[!ko_!_m!f[!g�m!]bckocn[!n[g\c�h!g_!\om(
][\[)!Mo_!]o�h^i!pis![!p_hcl'!g_!^_]�[)!U!g_!pch_)!Qh[m!hc�[m!f_!^_]�[h!
ko_!hi!nc_h_!j[j�)!Ah!f[!_m]o_f[!f_!^_]�[h5!xn�!hi!nc_h_m!j[j�y)!U!_ff['!]igi!
_mn[\[!_h!_f!e�h^_l'!_mn[\[!ffil[h^i)!I_!b[\f[\[!s!g_!^_]�[!xs[!koc_li!ko_!
p_ha[my)!Affim!l_mc_hn_h!ko_!hi!_mn�!_f!j[j�![ko�)!U!_f!^ch_li!hi!fi!_m!ni(
^i'![ohko_!mc_gjl_!b[]_!`[fn[!#_hnl_pcmn['!big\l_![^ofni'!Do_s[j[h'!-+,3$)!

D�]nil'!koc_h!gcal�!]o[h^i!mom!bcdim!m_!_h]ihnl[\[h!_h!f[![^if_m]_h(
]c['!_rjl_m�!f[!^c`c]ofn[^!^_!l_nig[l!_f!p�h]ofi!]ih!mom!bcdim![f!l_al_m[l![!
mo!foa[l!^_!ilca_h5!xB�d_m_!ko_!jf[nc]�\[gim!g�m!jil!n_f�`ihi!ko_![bil[!
ko_!_mn[gim!dohnim)!Eh]fomi!_l[!g�m!chn_l_m[hn_)!Ui!f[!^_d�!^_!]ch]i![�im'!
[bilcn[!nc_h_!,2!s!j[l[!_ff[!_m![fai![m�'![fai!̂ c`_l_hn_'!ni^[p�[!hi!m_![^[jn['!
hc!si![!_ffim'!hc!_ffim![!g�y!#_hnl_pcmn['!big\l_![^ofni'!Do_s[j[h'!-+,3$)!
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=faohim!j[^l_m!g_h]cih[lih!ko_'![f!l_al_m[l'!_f!p�h]ofi!]ih!mom!bc(
dim!m_!_h]ihnl[\[!`o_ln_g_hn_!g[l][^i!jil!oh[![]ncno^!^_!l_]f[gi!b[]c[!
_ffim!^_\c^i![!ko_!hi!b[\�[h!_mn[^i!jl_m_hn_m!_h!gig_hnim!cgjiln[hn_m!
^_!mo!^_m[lliffi!s!ko_!b[\�[h!n_hc^i!ko_!_mn[\f_]_l!p�h]ofim!]ih!inlim!
gc_g\lim!^_!f[!`[gcfc['!jil!_d_gjfi'!fim![\o_fim)!L[l_]_l�[!ko_'![ohko_![f!
l_al_m[l!m_!]o_hn[!]ih!]ih^c]cih_m!^_!pc^[!ko_!_h!]c_lni!gi^i!g_dil[(
lih'!b[s!p�h]ofim!s!_rj_lc_h]c[m!ko_!hi!_m!jimc\f_!l_]oj_l[l)!
Him!gcal[hn_m!n[g\c�h!m_!l_`clc_lih![!oh[!_rj_lc_h]c[!l_]ih`iln[hn_!

s!ko_'!ch]fomi'!f_m!j_lgcn�[!m_hncl!]c_lni!ilaoffi5!f[!jimc\cfc^[^!^_![so^[l!
s!m_l![so^[^im!jil!inlim!gcal[hn_m!]ih!koc_h_m!hi!n_h�[h!f[tim!̂ _!j[l_h(
n_m]i!i![gcmn[^'!j_li!]igj[ln�[h!f[m!pc]cmcno^_m!^_!f[!^_]cmc�h!^_!gcal[l)!
?ihn[lih!]�gi'![f![nl[p_m[l!_f!^_mc_lni'!nopc_lih!ko_!][la[l![!oh!]igj[(
�_li!ko_!^_\c^i![f!][hm[h]ci!b[\�[![\[h^ih[^i!f[m!_mj_l[ht[m!^_!]ihnc(
ho[l!]ih!pc^[)!=mcgcmgi'!f[![so^[!ko_!l_]c\c_lih![f!ff_a[l![f!foa[l!^_!^_m(
nchi!j[l[!ji^_l!bimj_^[lm_!n_gjil[fg_hn_!s!n_h_l!g_dil_m!jimc\cfc^[^_m!
^_!_h]ihnl[l! nl[\[di)!=ohko_!m_aol[g_hn_!b[\�[!inl[m!jimc\cfc^[^_m!^_!
lcp[fc^[^!i![hn[aihcmgi'!fim!l_f[nim!^_!f[!nl[p_m�[![f!hiln_!j[l_]_h!_h`[nc(
t[l!fim!fialim!s!]ihkocmn[m!ko_!m_!ff_p[lih![!][\i!_h!]ih^c]cih_m!mog[(
g_hn_![^p_lm[m'!n[f!]igi!_rjfc][!Icao_f!�ha_f'!gcal[hn_!ko_!n[g\c�h!
b[!l_al_m[^i![!f[!l_ac�h!ilc_hn_!^_!Iil_fim5!

?ill�[gim!_h!f[!hi]b_)!I_!nlij_]�!]ih!oh![l\omni!s!g_!][�)!I_!j_ao�!
_h!f[!]chnol[!s!s[!hi!ji^�[!][gch[l'!_hnih]_m'!g_![so^[lih)!Knl[!p_t'!oh!
]igj[�_li!]ih!_f!ko_!�\[gim'!jil!_f!b[g\l_'!jil!f[!m_^!s!ni^i!_mi'!m_!ncl�'!
s[!hi!ji^�[!][gch[l'!_hnl_!inli!]igj[�_li!s!si!fi![\l[t[gim!s!fi!�\[gim!
ff_p[h^i)!�f!h[^[!g�m! c\[![ll[mnl[h^i!fim!jc_m!#_hnl_pcmn['!big\l_![^ofni'!
Do_s[j[h'!-+,3$)!

Amn[!mifc^[lc^[^!_hnl_!gcal[hn_m'![oh!mch!ko_![hn_m!m_!bo\c_m_h!]ihi]c^i'!
f_m!j_lgcn�[!]ihn[l!]ih!g_dil_m!jimc\cfc^[^_m!j[l[!mi\l_ff_p[l'!ch]fomi'!mc(
no[]cih_m!^_!pcif_h]c[!jmc]if�ac][![!f[m!ko_!`o_lih!mig_nc^im![f!m_l![jl_(
m[^im'!n[f!]igi!_rjfc][!Eah[]ci'!gcal[hn_![bil[!l_nilh[^i5!

?o[h^i!g_!̂ _nopc_lih!_mn�\[gim!ni^im![gihnih[^im!_h!oh!foa[l)!�l[gim!
]igi!koch]_)!Jim!ff_p[lih![f!n[g\i)!U![b�!him!n[l^[lih!]igi!i]bi!bil[m!
s!him!_hm_�[h!_h!f[!n_f_!j[l[!ko_!p_[gim!]�gi!fim!j_llim!s!fim!a[pcf[h_m!
m_!_mn�h!]igc_h^i![!f[!a_hn_!ko_!ko_^[!_h!_f!^_mc_lni)!Ji!_l[!f[!n_f_'!_l[!
oh[!j_f�]of[)!�O_l�!]c_lni!i!hi!m_l�!]c_lni;!O_l�!h[^[!g�m!j[l[![j[hn[ff[l!
[!f[!a_hn_)!L_li!si!f_!c\[![!b[]_l!f[!fo]b['!s!]igi!_mn[\[!]ih!]igj[�_lim'!



?KJ!H=!RE@=!AJ!QJ!>KHOK0+

g_!^c]_h5!hi'!hi!n_!^_m[hcg_m'!_mi!hi!_m!]c_lni!#_hnl_pcmn['!big\l_![^ofni'!!
Do_s[j[h'!-+,3$)!

*65*3=;065,;

Af!jlij�mcni!^_!_mn_!n_rni!b[!mc^i!i`l_]_l!_f_g_hnim!j[l[!]igjl_h^_l!f[!
_rj_lc_h]c[!^_!fim!gcal[hn_m!^ol[hn_!mo!_mn[h]c[!_h!Amn[^im!Qhc^im!s!f[!
^_!l_chn_al[]c�h![!mo!h�]f_i!`[gcfc[l!_h!_f!foa[l!^_!ilca_h'!]ih!�h`[mcm!_h!
f[m!l_j_l]omcih_m!jmc]imi]c[f_m'!n_hc_h^i!]igi!l_`_l_hn_![!oh!]ihdohni!
^_!gcal[hn_m!^_!f[!l_ac�h!ilc_hn_!^_f!_mn[^i!^_!Iil_fim'!_h!_f!]_hnli!^_f!
j[�m)!Af!l_nilhi!jo_^_!j_hm[lm_!]igi!_mj[]ci!^_!]ihnc_h^[![mcg�nlc][!_h!
_f!ko_![]n�[h!n[hni!chmn[h]c[m!ao\_lh[g_hn[f_m'![]nil_m!j[lnc]of[l_m'!]i(
gi!fim!gcmgim!gcal[hn_m!]ih!f[!`ch[fc^[^!^_!ko_!f[m!`lihn_l[m'!f[m!l_aci(
h_m!`lihn_lct[m!s!fim!foa[l_m!^_!ilca_h!s!^_mnchi!m_[h!a_mncih[^im![!`[pil!
^_!mom!chn_h]cih[fc^[^_m!s!jlis_]nim)!
O_!nl[n[!^_!oh[!]ihnc_h^[![mcg�nlc][!s[!ko_!f[!^_`chc]c�h!^_!f[m!`lih(

n_l[m!_m!oh!][gji!^_!ji^_l!_h!_f!ko_!f[m!chmn[h]c[m!ao\_lh[g_hn[f_m!s!
fim!alojim!^_!ji^_l!_]ih�gc]i!nc_h_h!g[sil_m!jimc\cfc^[^_m!^_!ch`focl!
_h!_ff[m)!H[!^_]cmc�h!^_!fim!gcal[hn_m!^_!pifp_l![!mom!foa[l_m!^_!ilca_h!
_m!oh!jli]_mi!^c[f�]nc]i!ko_!jih_!_h!n_hmc�h!mom!^_]cmcih_m!s!jlis_]nim!
jli`_mcih[f_m!]ih!f[m!]ih^c]cih_m!g[n_lc[f_m'!fim!jlis_]nim!_]ih�gc]im!s!
fim!g[l]im!f_a[f_m!pca_hn_m!ko_!fim!p[h!ilcff[h^i![!nig[l!^c]b[!^_]cmc�h)!

H[m!_rj_lc_h]c[m!ko_!fim!gcal[hn_m!l_nilh[^im!mchn_nct[h!fim!i\fca[h!
[!l_mjih^_l![!]ihnl[^c]]cih_m!mi]c[f_m!ko_!m_!ilcach[h!n[hni!_h!^cmjon[m!
mi\l_!`ilg[m!^cmnchn[m!^_!^_l_]bim!]co^[^[him!^_!fim!Amn[^im!^_!ilca_h!
i!^_mnchi'!]igi!_h!f[m!ko_!m_!inila[h![!koc_h_m!mih!]ihmc^_l[^im!]igi!
]co^[^[him!^_!^cmnchn[m!][n_ail�[m)!Amni!_m'!jil!mojo_mni'!]ihnl[^c]nilci!
_h!_f!m_hnc^i!^_!ko_!_f!jlch]cjci!fc\_l[f!^_!f[!]co^[^[h�[!m_!`oh^[g_hn[!
_h!f[!cao[f^[^!^_!^_l_]bim!s!i\fca[]cih_m)

H[!`lihn_l[!]ihmncnos_!ho_p[m!n_llcnilc[fc^[^_m'!hi!mifi!jil!f[m!nl[hm(
`ilg[]cih_m!s!n_hmcih_m!_h!f[m!l_acih_m!`lihn_lct[m'!mchi!jilko_!f[m!l_(
acih_m!^_!fim!^cmnchnim!_mn[^im!^_!^ih^_!_ffim!jlipc_h_h!m_!nl[hm`ilg[h![!
j[lncl!^_f!�ri^i'!]ih!f[!]ihmnlo]]c�h!^_!ho_pim!p�h]ofim!nl[hmh[]cih[f_m'!
[m�!]igi!_f!l_nilhi!s!f[!\�mko_^[!^_![fn_lh[ncp[m!f[\il[f_m!s!^_!l_chm_l(
]c�h!]igohcn[lc[!ko_!_mn_!]ihff_p[)!
Af!]lo]_!^_!oh[!`lihn_l[!hi!mcahc`c]['!chnl�hm_][g_hn_'!oh!lc_mai'!j_(

li!fim!ch]ihp_hc_hn_m'!fim!^[�im!i!f[m!pcif[]cih_m![!fim!^_l_]bim!bog[(
him!ko_!m_!a_h_l[h!jil!_f!b_]bi!^_!gcal[l!m_![mi]c[h!]ih!]ih^c]cih[h(
n_m!n[f_m!]igi!f[!h_a[ncp[![!l_]c\cl!^i]og_hn[]c�h!f_a[f!jil!j[ln_!^_!fim!
Amn[^im!^_!ilca_h!i!^_!^_mnchi'!f[m!]ih^c]cih_m!h[nol[f_m!^_m`[pil[\f_m![!
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f[m!ko_!b[s!ko_!mig_n_lm_![f!gcal[l!s!f[!jimc\cfc^[^!^_!m_l!i\d_ni!^_!pci(
f_h]c['!ch]fos_h^i!f[!m_ro[f'!jil!j[ln_!^_!alojim!]lcgch[f_m!i!^_!]o_ljim!
jifc]c[]im!ko_!hi!ilc_hn[h!mom![]]cih_m!]ih`ilg_![!fim!fch_[gc_hnim!^_!
l_mj_ni![!fim!^_l_]bim!bog[him'!n[f!]igi!m_!_rjfc][!g�m![^_f[hn_)

=!j[lncl!^_!f[!_rj_lc_h]c[!gcal[nilc['!n[f!]igi!m_!b[!^_m]lcni!_h!fim!
ch]cmim![hn_lcil_m'!m_!a_h_l[h!^cmnchn[m!l_j_l]omcih_m!jmc]imi]c[f_m'!]igi!
_f!gc_^i'!_f!ligjcgc_hni!^_!p�h]ofim'!fim!nl[nim!^_al[^[hn_m!^ol[hn_!_f!
_h][l]_f[gc_hni'!f[!^cm]lcgch[]c�h!_h!_f!�g\cni!f[\il[f!s!f[!`[fn[!^_!a[(
l[hn�[m!^_![]]_mi![!m_lpc]cim!^_!m[fo^!ko_'!]igi!m_!b[!gimnl[^i'!mo_f_h!
ko_^[l!l_mnlchac^im![!f[m!ola_h]c[m!g�^c][m!^ol[hn_!f[!dilh[^[!f[\il[f)!
Him!gcal[hn_m!pcp_h!n[g\c�h!_h!][lh_!jlijc[! fim!]ih`fc]nim!ko_!m_!

^_lcp[h!^_f!chn_hni!^_!Amn[^im!Qhc^im!^_!ch`focl!_h!�g\cnim!ko_!]ill_m(
jih^_l�[h![!^_]cmcih_m!mi\_l[h[m!^_!I�rc]i!s!^_!f[m!_mnl[n_ac[m!ko_!_m(
n_!�fncgi!j[�m!m_!p_!i\fca[^i![!^_mjf_a[l!j[l[!ko_!m_!l_mj_n_h!mom!�l_[m!
^_!^_]cmc�h)!Ad_gjfi!^_!_mnim!]ih`fc]nim!^_!mi\_l[h�[!ko_![`_]n[h![!fim!
gcal[hn_m!mih!f[m!g_^c^[m!^_!m_aolc^[^!j[l[!l_`ilt[l!f[m!`lihn_l[m!i!f[m!
l_]c_hn_m!jif�nc][m!cgjf[hn[^[m!jil!Amn[^im!Qhc^im!j[l[!ko_!koc_h_m!mi(
fc]cn_h!l_`oaci!_h!^c]bi!j[�m!m_[h!^_jiln[^im![!I�rc]i'!^ih^_!^_\_h!_m(
j_l[l!f[!l_mifo]c�h'!g_^c^[!ko_!m_!]ihnl[jih_![f!^_l_]bi!chn_lh[]cih[f),2

Ah!_mn_!j[hil[g['!j_lmcmn_h!fim!]o_mncih[gc_hnim!mi\l_!koc�h!_d_l]_!
^_!b_]bi!f[!dolcm^c]]c�h!mi\l_!oh!n_llcnilci!g_rc][hi!ko_'!_h!n�lgchim!
`ilg[f_m'!m_!]ihmc^_l[!]igi!^_!][l�]n_l!h[]cih[f)!Am!^_]cl'!koc�h!nc_h_!
jimc\cfc^[^!̂ _!]ihmnlocl!f[m!̀ lihn_l[m!_h!n�lgchim!g[n_lc[f_m'!]ih]_jno[f_m!
s!^_!f[!ijchc�h!j�\fc][)!@_m^_!f[!f�ac][!_mn[^iohc^_hm_'!f[!`ilg[!^_!gi(
^_f[l!f[!`lihn_l[![j[l_]_!]igi![g\cp[f_hn_)!Lil!oh!f[^i'!m_!\om][!_h^o(
l_]_l!fim!]ihnlif_m!s!f[!pcacf[h]c[!`lihn_lct['!gc_hnl[m!ko_'!jil!inli'!^c]bi!
j[�m!]ihnch�[!\_h_`c]c�h^im_!^_!g[hi!^_!i\l[![!oh!]imni!g_hil!l_mj_](
ni!^_f!nl[\[di!l_[fct[^i!jil!fim!]co^[^[him!_mn[^iohc^_hm_m)!
=m�'![f!gcmgi!nc_gji!ko_!_f!j[�m!^_f!hiln_!\om][!fcgcn[l!f[!ff_a[^[!^_!

ho_pim!gcal[hn_m'!]ihnch�[![jlip_]b[h^i!_f!\_h_`c]ci!ko_!l_jiln[!f[!ff_(
a[^[!p_f[^[!^_!koc_h_m'![!j_m[l!̂ _f!_h^ol_]cgc_hni!̂ _!f[m!g_^c^[m'!fial[h!
]lot[l!f[!`lihn_l[)!Qh[!jif�nc][!_mn[^iohc^_hm_!^_!ijimc]c�h![!f[!ff_a[^[!
^_!gcal[hn_m!m_![lnc]of[!]ih!g_^c^[m!ko_!l_^o]_h!mo![]]_mi![!m_lpc]cim!
^_!m[fo^!s!_^o][]c�h'!jlch]cj[fg_hn_!fim!^_!hcp_f!ohcp_lmcn[lci)!

Af!ai\c_lhi!g_rc][hi'!_h!f[![^gchcmnl[]c�h!ko_!m_!chc]c[![!`ch[f_m!^_!
-+,3'![jo_mn[![!f[!l_^o]]c�h!^_!cgjo_mnim!s![f![og_hni!^_f!m[f[lci!g�hc(

,2!Qh!_m\iti!^_!fim!l_`_l_hn_m!^_!f[!f_acmf[]c�h!chn_lh[]cih[f!_h!f[!ko_!m_!l_]ihi]_!_f!^_l_]bi!^_!
l_`oaci!s![mcfi!jo_^_!]ihmofn[lm_!_h!_f!][j�nofi!EEE!^_!_mn_!fc\li)!
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gi!_h!f[m!l_acih_m!`lihn_lct[m!]igi!g_^c^[m!j[l[!`[pil_]_l!_f!^_m[lliffi!
^_!f[!`l[hd[!`lihn_lct[![f!hiln_!^_f!j[�m)!
Him!gcal[hn_m!]_hnli[g_lc][him!s!g_rc][him!]ihnch�[h!ff_a[h^i![!

_mn[\f_]_lm_!_h!f[!`lihn_l[!_hnl_!I�rc]i!s!Amn[^im!Qhc^im'!\[di!gi^[fc(
^[^_m!ko_!p[h!̂ _!fi!n_gjil[f![!fi!̂ _`chcncpi)!H[m!j_lmih[m!̂ _!?_hnli[g�(
lc][!s!fim!g_rc][him!^_!inlim!_mn[^im!^_!f[!l_j�\fc][!ko_!ff_a[h![!f[!`l[hd[!
`lihn_lct[!jl_mcih[h![f!Amn[^i!g_rc][hi![!\lch^[lf_m!m_lpc]cim'![!inila[l(
f_m!^i]og_hnim!^_!_mn[h]c[! n_gjil[f![! fim!]_hnli[g_lc][him!s![! n_h_l!
ko_!l_h^cl!]o_hn[m![!Amn[^im!Qhc^im!l_mj_]ni!^_!f[m!`ilg[m!j[l[![n[d[l!_f!
`fodi!^_!gcal[hn_m!^_m^_!f[!`lihn_l[!^_!I�rc]i!]ih!?_hnli[g�lc][!s![!
fi!f[lai!^_f!n_llcnilci!h[]cih[f)!I�rc]i!`oha_'!^_!b_]bi!s!l_nig[h^i!f[m!
j[f[\l[m!^_!>[fc\[l!#-++/$'!]igi!oh!j[�m(`lihn_l[)!

H[!_rj_lc_h]c[!^_!m[fcl!s!pifp_l![!f[!fi][fc^[^!^_!ilca_h!g[l][!f[!gc(
l[^[!^_! fim! mod_nim'! nl[mni][!mo!mcmn_g[!^_!p[fil_m!s!mo!]imgipcmc�h'! f_m!
[jiln[!l_`_l_hn_m!ko_!hi!b[\l�[h!ji^c^i![^koclcl!mc!bo\c_m_h!j_lg[h_]c(
^i!_h!mo!fi][fc^[^!^_!ilca_h'!fim!ff_p[![!j_l^_l!p�h]ofim!ko_!hi!m_l�!ji(
mc\f_!l_]oj_l[l!s!fim!^_po_fp_![!mo!fi][fc^[^!j[l[!_h`l_hn[l!jli\f_g�nc][m!
_]ih�gc][m!s!^_!`[fn[!^_!_gjf_i!^cahi'!]ih^c]cih_m!ko_!s[!_rcmn�[h!i!
ko_!m_!b[h!_r[]_l\[^i!_h!^c]b[m!l_acih_m!^ol[hn_!mo![om_h]c[)!?lot[l!f[!
`lihn_l[!^_!c^[!i!^_!po_fn[!]l_[!ho_p[m!mo\d_ncpc^[^_m!ko_!l_koc_l_h!m_l!
[h[fct[^[m!s!]igjl_h^c^[m!]ih!g[sil!jli`oh^c^[^)!

H[!c^_[!^_!a_mncih[l!fim!\c_h_m!]igoh_m!j[l[!oh!_`_]ncpi!\c_h_mn[l!
^_!f[!bog[hc^[^!mch!ko_!f[m!`lihn_l[m!m_[h!oh!i\mn�]ofi!j[l[!f[!l_^cmnlc(
\o]c�h!^_!f[!lcko_t[!s!oh!g_][hcmgi![^gchcmnl[ncpi!ko_!pcif[!mcmn_g�(
nc][g_hn_!fim!^_l_]bim!bog[him!^_!koc_h_m!gcal[h!_h!\om][!^_!nl[\[di'!
m_!j_l`cf[!][^[!p_t!]ih!g[sil!ola_h]c[!s!j_lnch_h]c[)!Am!h_]_m[lci!m_aocl!
[h[fct[h^i!s!_h]ihnl[l![fn_lh[ncp[m!j[l[![jis[l!_mn_!�ri^i!cll_`l_h[\f_!s!
]l_]c_hn_!^_!gcal[hn_m!g_rc][him'!]_hnli[g_lc][him!s!^_!inl[m!l_acih_m!
ko_!m_![afig_l[h!_h!_f!f[^i!g_rc][hi!^_!f[!`lihn_l[!]ih!Amn[^im!Qhc^im!
]ih!g�m!_mj_l[ht[!ko_!jimc\cfc^[^_m!l_[f_m!^_![]]_^_l![!oh!_gjf_i!ko_!
g_dil_!mo!][fc^[^!^_!pc^[)
O_a�h!b[!jlijo_mni!>omn[g[hn_!#-+,+$'!oh[!̀ ilg[!̂ _!]ihn_h^_l!]ih!

f[!jli\f_g�nc][!^_!f[!chm_l]c�h!f[\il[f!_h!]ih^c]cih_m!^_m`[pil[\f_m!jil!
j[ln_!^_!fim!gcal[hn_m!m_l�[!f[![jli\[]c�h!^_!hilg[m!chn_lh[]cih[f_m!ko_!
i\fcao_h![!fim!Amn[^im![!ch`ilg[l!mi\l_!f[!mcno[]c�h!̂ _!mo!g_l][^i!̂ _!nl[(
\[di!s!mo!^_g[h^[m!^_!`o_lt[!^_!nl[\[di!gcal[hn_'!s[!ko_!_mn[!ch`ilg[(
]c�h!ji^l�[!m_lpcl!j[l[!]igjl_h^_l!]ih!g�m!jli`oh^c^[^!fim!jli\f_g[m!
s'!mi\l_!ni^i'!j[l[!]ihnlc\ocl![f!jf_hi!_d_l]c]ci!^_!fim!^_l_]bim!f[\il[f_m)



0.

EE)!L_lmih[m!gcal[hn_m!^_jiln[^[m5
=onia_mnc�h!mifc^[lc[!j[l[!!

_f!l_]c\cgc_hni!^cahi

Ah!oh!]ihn_rni!_h!_f!ko_!f[!̂ _n_h]c�h!s!f[!̂ _jiln[]c�h!̂ _!gcal[hn_m!ko_!
\om][h!ff_a[l![!Amn[^im!Qhc^im!m_!oncfct[![\c_ln[g_hn_!]ih!`ch_m!_f_]ni(
l[f_m!s!]igi!gih_^[!^_!][g\ci!j[l[!cgjf[hn[l!i!_pcn[l!^_n_lgch[^[m!
g_^c^[m!_]ih�gc][m'!l_mofn[!h_]_m[lci!l_nig[l!f[!ch`ilg[]c�h!^cmjihc(
\f_!mi\l_!f[!g[ahcno^'!f[m!][om[m!s!f[m!]ihm_]o_h]c[m!^_!_mn_!ncji!^_!gc(
al[]c�h![!`ch!^_!jli`oh^ct[l!_h!mo!]igjl_hmc�h!s!_h!f[!\�mko_^[!^_![f(
n_lh[ncp[m)!Oc!bis!m_!l_]ihi]_!ko_!f[!pc^[!^_!koc_h_m!^_]c^_h!gcal[l!_mn�!
m_lc[g_hn_![`_]n[^[!jil! f[m!jif�nc][m!gcal[nilc[m'!�]o�f_m! mih!f[m!]ihm_(
]o_h]c[m!ko_!m_!^_lcp[h!^_!f[!^_jiln[]c�h!s!f[m!l_mjo_mn[m!ko_!a_h_l[h!
koc_h_m!mih!^_jiln[^im;!
Af!i\d_ncpi!^_!_mn_!][j�nofi!_m![h[fct[l!f[m!]ihm_]o_h]c[m!g�m!l_f_p[h(

n_m!ko_!f[![]no[f!jif�nc][!gcal[nilc['!]_hnl[^[!_h!f[!^_jiln[]c�h'!a_h_l[!_h!
fim!hc�im!s!d�p_h_m!s!_h!mom!`[gcfc[m'![m�!]igi!f[m![fn_lh[ncp[m!ila[hct[ncp[m!
ko_!s[!m_!_mn�h!cgjofm[h^i!]ih!_f!`ch!^_!a[l[hnct[l!mom!^_l_]bim)!
Af!jlcg_l!ch]cmi!_mn�!^_^c][^i![!l_pcm[l!f[!ch`ilg[]c�h!i`c]c[f!^cmji(

hc\f_!l_mj_]ni![!f[m!_mn[^�mnc][m!mi\l_!gcal[hn_m!ko_!b[h!mc^i!^_jiln[^im!
_h!f[!�fncg[!^�][^['!mom!][l[]n_l�mnc][m'!mom!foa[l_m!^_!ilca_h!s!^_!^_jil(
n[]c�h'!_hnl_!inlim)!Ah!_f!m_aoh^i!ch]cmi!m_!l_`f_rcih[!mi\l_!f[!h_]_mc^[^!
^_!]ihmc^_l[l!_f!]ihn_rni![f!̂ _`chcl!f[!gcal[]c�h'!g�m![ff�!̂ _!f[!nl[^c]cih[f!
pcmc�h!jli]_^cg_hn[f)!=mcgcmgi'!m_!jlijih_h![faohim!l_`_l_hn_m!]ih]_j(
no[f_m!ko_!jo_^_h![jiln[l![!oh[!g_dil!]igjl_hmc�h!^_!f[!^_jiln[]c�h'!
]ih!�h`[mcm!_h!mo!^cg_hmc�h!]ofnol[f!s!jif�nc][)!
Af!n_l]_l!ch]cmi!_mn�!̂ _^c][^i![!l_pcm[l!fim![hn_]_^_hn_m!chg_^c[nim!̂ _!

f[m![]]cih_m!̂ _f!ai\c_lhi!g_rc][hi!l_mj_]ni!̂ _!f[!̂ _jiln[]c�h!̂ _!]ihh[(
]cih[f_m'![m�!]igi![!\lch^[l!oh!_m\iti!^_!f[!jli\f_g�nc][!s!_f!jlij�mcni!
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ko_!^ci!ilca_h![!f[m!^im!ila[hct[]cih_m!^_!gcal[hn_m!]osim!chn_al[hn_m!
`o_lih!_hnl_pcmn[^im!j[l[!l_[fct[l!_mn_![h�fcmcm)!@_mjo�m!m_![h[fct[h'![f!ni(
g[l!]igi!l_`_l_hn_!f[!_rj_lc_h]c[!^_![g\[m!ila[hct[]cih_m'!f[m!jlch]c(
j[f_m!jli\f_g�nc][m!ko_!m_!ilcach[h![!j[lncl!^_!_m_!l_nilhi!`ilt[^i'!s!m_!
b[]_!bch][jc�!_h!f[m!^c`c]ofn[^_m!j[l[!_f![]]_mi![!^i]og_hnim!^_!c^_hnc(
^[^'!f[!jimc\cfc^[^!^_!]ihn[l!]ih!m_lpc]cim!^_!m[fo^!s!_^o][]c�h!s!f[m!l_(
j_l]omcih_m!ko_!m_!_h`l_hn[h!l_mj_]ni!^_!f[!m_j[l[]c�h!`iltim[!^_!fim!ch(
n_al[hn_m!^_!f[m!ohc^[^_m!`[gcfc[l_m)!
Lil!�fncgi'!m_!l_m_�[h!f[m![fn_lh[ncp[m!ko_!f[m!ila[hct[]cih_m!^_!gc(

al[hn_m!^_jiln[^im![]no[fg_hn_!i`l_]_h![!koc_h_m!pcp_h!oh[!_rj_lc_h(
]c[!mcgcf[l'!j[l[!p[fil[l!mom![f][h]_m!s!f[!l_f_p[h]c[!^_!_mn_!ncji!^_![jisim)!

36;!50I6;!A!36;!1J>,5,;!8=,!,@7,904,5<(5!3(!+,769<(*0J5

H[!]igjl_hmc�h!^_! f[!^_jiln[]c�h!l_koc_l_!oh!_h`iko_!ko_!]ihmc^_l_!
ko_!f[!gcal[]c�h!l[l[!p_t!m_!l_mnlcha_![!^_]cmcih_m!s![]nim!ch^cpc^o[f_m)!Oc!
\c_h!fim!ch]fos_'!chpifo]l[!][mc!mc_gjl_![!oh[!`[gcfc[!i!aloji!^ig�mnc]i'!
i!\c_h![!oh[!]if_]ncpc^[^!g�m![gjfc[!ko_!l_mj[f^['!ko_!_h!i][mcih_m!m_!
\_h_`c]c[!s!]ih!`l_]o_h]c[!m_!p_![`_]n[^[!jil!f[!_rj_lc_h]c[!^_!koc_h!^c(
l_]n[g_hn_!^_]c^_!nl[mj[m[l!oh[!`lihn_l[)!

H[!^_jiln[]c�h'!]igi!oh![]ni!^_!oh[![onilc^[^!ko_!_rjofm[!^_!oh!
n_llcnilci![!oh[!j_lmih[!jil!][l_]_l!^_!fim!^i]og_hnim!ko_!^c]b[!chm(
n[h]c[!jih_! ]igi! l_kocmcni'! nc_h_! [gjfc[m! l_j_l]omcih_m)!Amn[m! jo_^_h!
_rjl_m[lm_!n[hni!_h!_f!aloji!`[gcfc[l!chg_^c[ni!]igi!_h!f[m!mi]c_^[^_m!
^ih^_!f[m!j_lmih[m!l_mc^_h'!n[g\c�h!_h!_f!foa[l!̂ _!ff_a[^[!]o[h^i!mih!̂ _(
jiln[^[m!jil!f[m![onilc^[^_m'!j[l[!fi!]o[f!m_!l_koc_l_!oh![p[f!^_!f[!l_jl_(
m_hn[]c�h!ao\_lh[g_hn[f!^_f!j[�m!ko_!l_]c\_![!fim!^_jiln[^im)!

H[m![`_]n[]cih_m![f!aloji!`[gcfc[l!ko_!chpifo]l[![![faohi!^_!mom!ch(
n_al[hn_m!_h!mcno[]c�h!cll_aof[l!]ih!mom!^i]og_hnim!m_!o\c][h!n[hni!_h!
_f!�g\cni!]if_]ncpi!]igi!_h!_f!ch^cpc^o[f)!H[!^_jiln[]c�h!^_!oh!j[^l_!i!
gc_g\li![`_]n[![!f[!`[gcfc[!_h!]ihdohni'!mcno[]c�h!ko_!m_![al[p[!]o[h^i!
b[s!bcdim!g_hil_m!^_!,3![�im)!=mcgcmgi'!]o[h^i!fim!hc�im!i!d�p_h_m!g_(
hil_m!^_!,3![�im!mih!^_jiln[^im'!s[!m_[!mifim!i!_h!]igj[��[!^_!mom!j[(
^l_m'!f[m![`_]n[]cih_m!mih!]if_]ncp[m)!?o[h^i!f[m!j_lmih[m!^_jiln[^[m!mih!
[^ofnim!d�p_h_m'!ko_!]ihnch�[h!_h!_^[^!_m]if[l!i!m_!_h]o_hnl[h!_h!fim!
jlcg_lim![�im!^_!mo!pc^[!f[\il[f'!n[g\c�h!b[s![`_]n[]cih_m!]if_]ncp[m!ko_!
nig[h!][l[]n_l�mnc][m!j[lnc]of[l_m)!

L[l[![h[fct[l!_mn[!mcno[]c�h!]ihpc_h_!]ihmc^_l[l![faohim!^[nim!mi]ci(
^_gial�`c]im!^cmjihc\f_m!mi\l_!f[!][hnc^[^!s!f[m!][l[]n_l�mnc][m!^_!f[m!j_l(
mih[m!ko_!mih!^_jiln[^[m![!I�rc]i'!s!mi\l_!f[m!ko_'![ohko_!j_lg[h_t(
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][h!_h!Amn[^im!Qhc^im'!_mn�h!_h!lc_mai!̂ _!m_l!̂ _jiln[^[m)!=!]ihncho[]c�h'!
m_!l_pcm[!f[!ch`ilg[]c�h!^cmjihc\f_!mi\l_!_mnim!^im!alojim!^_!ji\f[]c�h),

H[m!]c`l[m!i`c]c[f_m!go_mnl[h!ko_!b[]c[!-+,+!m_!nopc_lih!f[m!]c`l[m!g�m!
_f_p[^[m!^_!^_jiln[^im!s!ko_!_mn[m!b[h!^cmgchoc^i!ji]i![!ji]i!b[mn[!0+!
jil!]c_hni!i!g_him!_h!-+,3)!H[m!]c`l[m!̂ cmjihc\f_m!j[l[!-+,4!j[l_]_h!ch^c(
][l!ko_!f[!n_h^_h]c[!m_aocl�!mc_h^i!mcgcf[l)-!N_mj_]ni!^_!f[m!j_lmih[m!g_(
hil_m!^_!,3![�im'!^_mn[][!_f!b_]bi!^_!ko_!b[s!oh[!]ihmn[hn_!^_![fl_^_^il!
^_!0!jil!]c_hni!̂ _!gcal[hn_m!̂ _jiln[^im!ko_!_mn�h!_h!̂ c]bi!aloji!̂ _!_^[^!
s'!m_a�h!_f![�i'!^_f!b_]bi!^_!ko_!_f!h�g_li!m_!l_acmnl[!_hnl_!]c_h!s!]o[(
nli]c_hnim!hc�im!g_hil_m!^_!ih]_![�im!ko_!mih!^_jiln[^im!mch!]igj[��[!
^_!hcha�h![^ofni)!Amnim!^[nim!^_d[h![\c_ln[m!^cmnchn[m!chn_llia[hn_m!mi\l_!_f!
^_mnchi!s!f[m!jli\f_g�nc][m!ko_!_h`l_hn[h!_mnim!hc�im!#]o[^li!EE),$)!
=!j[lncl!^_f![h�fcmcm!^_!?[fp[!s!=f[l]�h!#-+,35!03$'!koc_h_m![h[fct[h!

f[!ch`ilg[]c�h!^_!f[!Agc`!hiln_'!m[\_gim!ko_!xfim!^_jiln[^im!g_rc][him!
mih!_h!a_h_l[f!oh[!ji\f[]c�h!dip_h'!_h!_^[^!f[\il[f'!nc_h_h!_h!jlig_^ci!
.,![�im!^_!_^[^'!s!_h!mo!g[sil�[!mih!big\l_m'!mifi!,,)-!jil!]c_hni!mih!
god_l_m'![ohko_!_h![faoh[m!fi][fc^[^_m!_mn_!jil]_hn[d_![og_hn[)

Knl[m!]o_mncih_m!ko_!m_!i\m_lp[h!nl[m!f[!l_pcmc�h!^_!f[m!]c`l[m!i`c]c[f_m!
_m!_f!^_m`[m_!_hnl_!_f!foa[l!^ih^_!mih!^_d[^im!fim!gcal[hn_m!s!fim!_mn[^im!
^_!ilca_h!^_!f[!g[sil�['!s[!ko_!jli\[\f_g_hn_!m_l�[h!_mnim!�fncgim!fo(
a[l_m!^ih^_!ji^l�[h![]]_^_l![![fa�h!ncji!^_!l_^!`[gcfc[l!i!mi]c[f!ko_!f_m!
jo^c_l[!\lch^[l![jisi).!

,!=f!l_mj_]ni'!b[s!ko_!n_h_l!_h!]o_hn[!ko_!f[!^_jiln[]c�h!^_!g_rc][him!^_m^_!Amn[^im!Qhc^im!
nc_h_![hn_]_^_hn_m!bcmn�lc]im!cgjiln[hn_m!ko_!l_mjih^_h![!jimnol[m!s!^_]cmcih_m!^_!f[!]f[m_!jif�(
nc][!_mn[^iohc^_hm_!_h!]ihn_rnim!bcmn�lc]im!j[lnc]of[l_m)!L[l[!_f![h�fcmcm!bcmn�lc]i!^_!f[!gcal[]c�h!
_hnl_!I�rc]i!s!Amn[^im!Qhc^im!b[!mc^i!jlijo_mn[!oh[!j_lci^ct[]c�h!ko_!]igc_ht[!_h!,43/'!j[m[!
jil!j_lci^im!^_!_ha[h]b_'!gcal[]c�h!g[mcp['!_f!Llial[g[!>l[]_li!s!oh!xj_lci^i!\cjif[ly!b[mn[!
ff_a[l![!f[!\[n[ff[!jil!f[!l_`ilg[!gcal[nilc[!s!f[!mcno[]c�h![]no[f!#@ol[h^!s!I[mm_s'!-++.6!@ol[h^'!
-+,26!I[mm_s!Ra!NY)'!-++4$)!
-!=]no[fg_hn_!hi! m_! ]o_hn[! ]ih! ch`ilg[]c�h!_mn[^�mnc][! ]ihm_hmo[^[!_hnl_!I�rc]i!s!Amn[^im!
Qhc^im)!H[!ko_!m_!jlijil]cih[!_h!ho_mnli!j[�m!mo_f_!m_l!g_hil!ko_!f[!ko_!^[h![onilc^[^_m!_mn[(
^iohc^_hm_m)!=f!jl_aohn[lm_!mi\l_!_f!jil!ko�!^_!_mn[!^c`_l_h]c['![faohim![h[fcmn[m!]igi!?[fp[!s!
=f[l]�h!#-+,3$![fo^_h![!]o_mncih_m![^gchcmnl[ncp[m)!Och!_g\[lai'!_m!h_]_m[lci!]ihncho[l!jli`oh(
^ct[h^i!_h!oh[!_rjfc][]c�h!g�m!^_n[ff[^[)!
.!Af!Llial[g[!^_!N_j[nlc[]c�h'![!][lai!^_f!Ehmncnoni!J[]cih[f!^_!Ical[]c�h'!molac�!_h!-++2!j[l[!
i`l_]_l![!fim!x]ihh[]cih[f_m!l_j[nlc[^im!^_!Amn[^im!Qhc^im!ch`ilg[]c�h'!ilc_hn[]c�h'![fcg_hn[(
]c�h'!][h[fct[]c�h![![f\_lao_m'![n_h]c�h!g�^c]['!ff[g[^[m!n_f_`�hc][m![!`[gcfc[l_m!s!nl[mf[^imy)!Him!
g�^ofim!^_!_mn_!jlial[g[!m_!o\c][h!_h!ih]_!johnim!^_!l_j[nlc[]c�h5!Pcdo[h[(O[h!Emc^li!s!I_rc(
][fc(?[f_rc]i'!_h!>[d[!?[fc`ilhc[6!O[h!Hocm!N�i!?ifil[^i(Uog[!s!Jia[f_m(Jia[f_m'!_h!Oihil[6!
?co^[^!Fo�l_t(Af!L[mi!s!Kdch[a[(Ll_mc^ci'!_h!?bcbo[bo[6!?co^[^!=]o�[(@_f!N�i!s!Lc_^l[m!J_(
al[m(A[af_!L[mm'!_h!?i[bocf['!s!I[n[gilim(>lihmpcff_'!Jo_pi!H[l_^i(H[l_^i!s!N_shim[(Dc^[f(
ai'!_h!P[g[ofcj[m!#.4'!-+,4$)!
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Him!̂ [nim!hog�lc]im!go_mnl[h!ko_![!fim!gcal[hn_m!̂ _jiln[^im!fim!̂ _(
d[h!mi\l_!ni^i!_h!f[!`l[hd[!`lihn_lct['!_h!fim!^im!_rnl_gim!^_f!n_llcnilci!
h[]cih[f5!P[g[ofcj[m!s!>[d[!?[fc`ilhc[)!Ah!]ihnl[j[ln_'!f[m!]igohc^[^_m!
^_!ilca_h!^_f!g[sil!h�g_li!^_!gcal[hn_m!m_!_h]o_hnl[h!_h!_f!mol!s!mo(
l_mn_!^_f!j[�m5!Co_ll_li'!K[r[][!s!?bcj[m'!i!_h!_f!]_hnli5!Co[h[do[ni!s!
R_l[]lot6!_m!^_]cl'!fim!gcal[hn_m!l_]ill_h!_hnl_!gcf!s!^im!gcf!ecf�g_nlim'!
fi!]o[f!_m!jli\[\f_!ko_! ch`fos[!_h!_f!_mn[\f_]cgc_hni!^_! fim!gcal[hn_m!
g_rc][him!_h!f[!`l[hd[!`lihn_lct[/!#]o[^lim!EE)-!s!EE).$)

Ah!_mn_!m_hnc^i'!n[hni!_h!fim!johnim!^_!ff_a[^[!]igi!_h!f[!c^_hnc`c][(
]c�h!^_!fim!foa[l_m!^_!ilca_h'!_h!n�lgchim!a_h_l[f_m'!j[l_]_!mimn_h_lm_!_f!
gcmgi!jil]_hn[d_!^_!0!jil!]c_hni!^_!j_lmih[m!^_jiln[^[m!g_hil_m!^_!,3!
[�im!ko_!jil!mom!_^[^_m!l_koc_l_h!g[sil_m!m_lpc]cim'!mi\l_!ni^i!^_!m[fo^!s!
_^o][]c�h'!s!ko_!m_!_h]o_hnl[h!_h!oh[!mcno[]c�h!^_!g[sil!pofh_l[\cfc^[^)!

*1)+0.!,,"$"!Ap_hnim!^_!l_j[nlc[]c�h!s!_mn[^im!^_!l_]_j]c�h!-+,4!
#_h_li![!dohci$

Pin[f!a_h_l[f 34!,30

I_hil_m!^_!,3![�im 0!+14

P[g[ofcj[m .,!0/.

I_hil_m!^_!,3![�im ,!3/-

>[d[!?[fc`ilhc[ -2!2/4

I_hil_m!^_!,3![�im ,!.2-

Oihil[ ,0!/.-

I_hil_m!^_!,3![�im ,!+./

?bcbo[bo[ 4!+4-

I_hil_m!^_!,3![�im 0,1

?i[bocf[ 0!.14

I_hil_m!^_!,3![�im .+0

Bo_hn_5!O_ai\!#-+,4$)

/!Ahnl_!fim!gcal[hn_m!ko_!m_!b[h!_mn[\f_]c^i!_h!f[!`l[hd[!`lihn_lct[!^_f!hiln_!^_!I�rc]i!m_!_h(
]o_hnl[h![ko_ffim!ko_'!mc_h^i!ilcach[lcim!^_!inlim!j[�m_m'!]lot[h!jil!_mn_!j[�m!j[l[!chn_hn[l!_hnl[l!
_h!Amn[^im!Qhc^im'![m�!]igi!fim!g_rc][him!ko_!jli]_^_h!^_!inlim!_mn[^im!^_!f[!l_j�\fc][!s!ko_!
b[h!mc^i!^_jiln[^im)!=ohko_!hi!_rcmn_!oh!h�g_li!_r[]ni!^_!]o�hn[m!j_lmih[m!b[\cn[h![]no[f(
g_hn_!_h!_mnim!ho_pim![m_hn[gc_hnim'!f[!ch`ilg[]c�h!j_lci^�mnc][!^c]_!ko_!m_!nl[n[!^_![f!g_him!
/+!+++!j_lmih[m!#Oj[a[n'!-+,4$)!
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*1)+0.!,,"%"!Amn[^im!^_!ilca_h!^_!fim!gcal[hn_m!l_j[nlc[^im!-+,4!
#_h_li![!dohci$

Pin[f!a_h_l[f 34!,30

I_hil_m!^_!,3![�im 0!+14

Co_ll_li ,+!+/.

I_hil_m!^_!,3![�im 2--

K[r[][ 3!2-1

I_hil_m!^_!,3![�im /3.

Co[h[do[ni 1!011

I_hil_m!^_!,3![�im -4+

R_l[]lot 0!-//

I_hil_m!^_!,3![�im -41

?bc[j[m 0!,//

I_hil_m!^_!,3![�im .31

Bo_hn_5!O_ai\!#-+,4$)

-)/)!,,"#"!Llch]cj[f_m!_mn[^im!^_!^_jiln[]c�h!s!^_!ilca_h!^_!!
gcal[hn_m!_h!-+,4

P[g[ofcj[m

Llch]cj[f_m!_mn[^im!^_!l_]_j]c�h!
^_!gcal[hn_m!l_j[nlc[^im
#_h_li(dohci!-+,4$

"

>[d[!?[fc`ilhc[

Oihil[

?bcbo[bo[

?i[bocf[
"

#

#

$

$

%

%

&

Co_ll_li

Llch]cj[f_m!_mn[^im!
^_!ilca_h!^_!gcal[hn_m!
l_j[nlc[^im
#_h_li(dohci!-+,4$

'

K[r[][

Co[h[do[ni

R_l[]lot

?bc[j[m

(

)

*

+

&

'

(

)

*

+

Bo_hn_5!O_ai\!#-+,4$)!
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H[!jli\f_g�nc][!ko_!l_jl_m_hn[!f[!^_jiln[]c�h!p[!^_!f[!g[hi!^_f!h�g_(
li!^_!`[gcfc[m!ko_!_mn�h!_h!lc_mai!^_!p_lm_![`_]n[^[m!jil!_mn_!jli]_mi'!_h!
_mj_]c[f!jilko_!ji^l�[h!ko_^[l!`l[ag_hn[^[m!^_\c^i![!ko_![faohi!^_!fim!
[^ofnim!i!^_!fim!hc�im!ko_!chn_al[h!_f!h�]f_i!`[gcfc[l!hi!]o_hn[h!]ih!f[!
l_mc^_h]c[!i!f[!]co^[^[h�[!_mn[^iohc^_hm_)!
L[l[! _f! [�i!-+,,'! m_! ][f]of[\[!ko_! [fl_^_^il!^_!ih]_!gcffih_m! ^_!

j_lmih[m!h[]c^[m!_h!I�rc]i!pcp�[h!_h!Amn[^im!Qhc^im'!fi!ko_!]ihmncnos_!
[jlircg[^[g_hn_!,+!jil!]c_hni!^_!f[!ji\f[]c�h!^_!ho_mnli!j[�m)!Ahnl_!
_ffim'!m_!][f]of[!ko_![fl_^_^il!^_!m_cm!gcffih_m!^_!g_rc][him!l_mc^_h!_h!f[!
Qhc�h!=g_lc][h[!mch!^i]og_hnim)!?igi!m_!b[!g_h]cih[^i'!_f!h�g_(
li![ho[f!^_!^_jiln[^im!^ol[hn_!fim!�fncgim!^c_t![�im!b[!`fo]no[^i!_hnl_!
-++!+++!s!/++!+++!j_lmih[m!#p�[m_!]o[^li!EE),$)!
@_!g[h_l[!ch^cl_]n['!_m!jimc\f_!n_h_l!oh![jlircg[^i!^_![!]o�hn[m!`[(

gcfc[m![`_]n[!_mn[!mcno[]c�h![!j[lncl!^_!f[!jl_aohn[!ko_!m_!b[]_![!fim!gc(
al[hn_m!^_jiln[^im!l_mj_]ni!^_!mc!b[h!^_d[^i!bcdim!_h!Amn[^im!Qhc^im![f!
gig_hni!^_!m_l!i\d_nim!^_!^c]b[![]]c�h!ao\_lh[g_hn[f)!@ol[hn_!-+,-'!
bo\i!oh!nin[f!^_!,0-!/-1!hc�im'!]co^[^[him!_mn[^iohc^_hm_m'![`_]n[^im!
jil!f[!m_j[l[]c�h!`[gcfc[l!^_\c^i![!f[!^_jiln[]c�h!i![!ko_!ohi!i![g\im!
jlia_hcnil_m!`o_lih!^_jiln[^im)!Ahnl_!,443!s!-+,-'!g�m!^_!11+!+++!hc(
�im!l_mofn[lih![`_]n[^im!jil!_mn_!ncji!^_!^_jiln[]cih_m!#Gfch_'!-+,.5!,+6!
O[nchmes!Ra!NY&'!-+,.5!,$)

?ih! fim!^[nim!^_f!@_j[ln[g_hni!^_!O_aolc^[^!J[]cih[f! #+/;'!jil!
mom!mcaf[m!_h!chaf�m$'!l_nig[^im!jil!Iom[fi!s!?clc[hc!#-+,05!/--$!x2-!/-+!
j[^l_m!^_!hc�im!]co^[^[him!_mn[^iohc^_hm_m!`o_lih!_rjofm[^im!_h!-+,.)!
Amnim!^[nim!mifi!l_acmnl[h!fim!j[^l_m!ko_!^cd_lih!n_h_l!oh!bcdi!]co^[^[hi!
^_!Amn[^im!Qhc^im!s'!jil!]ihmcaoc_hn_'!hi!nc_h_h!_h!]o_hn[![!f[m!j_lmih[m!
ko_!hi!^_]f[l[lih!mo!j[n_lhc^[^!jil!gc_^iy)!=mcgcmgi'!b[s!ko_!]ihmc(
^_l[l!ko_!,+!jil!]c_hni!^_!fim!^_jiln[^im!mih!l_mc^_hn_m!f_a[f_m'!_m!^_]cl'!
nc_h_h!f[!T_RR[!PN_Q!#>[og!Ra!NY&'!-+,+$)0!

@_!g[h_l[!ch^cl_]n['!b[s!inli![mj_]ni!ko_!]ihnlc\os_![!f[!]igjl_h(
mc�h!^_!f[!jl_aohn[!jf[hn_[^[!chc]c[fg_hn_5!]o�hn[m!j_lmih[m'!^[^[m!f[m!][(
l[]n_l�mnc][m!^_!mom!h�]f_im!^ig�mnc]im'!_mn�h!_h!lc_mai!^_!m_l![`_]n[^[m!
jil!f[!m_j[l[]c�h!`[gcfc[l!ko_!m_!ilcach[!]ih!f[!^_jiln[]c�h)!xO_!_mncg[!
ko_!/)0!gcffih_m!̂ _!hc�im!]co^[^[him!̂ _!Amn[^im!Qhc^im!]ill_h!_f!lc_mai!
^_!j_l^_l![!oh!jlia_hcnil!jilko_!pcp_h![f!g_him!]ih!oh!j[^l_!i!g[^l_!
_h!mcno[]c�h!cll_aof[l)!Amn[!]c`l[!hi!ch]fos_![!bcdim!̂ _!chgcal[hn_m!j_lg[(

0!Amnim!^[nim!^_\_h!n_h_l!_h!]ihmc^_l[]c�h!_f!mo\l_acmnli!^_!ch`ilg[]c�h!ko_!][mc!mc_gjl_!_rcmn_!
l_mj_]ni!^_!_mn_!ncji!^_!^i]og_hn[]c�h)
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h_hn_m!f_a[f_my!#>l[h�!Ra!NY&'!-+,05!/--$)!O_a�h!oh!l_jiln_!^_!f[!Qhcp_l(
mc^[^!^_!>_lef_s'!m_!b[!^_jiln[^i![!32!+++!l_mc^_hn_m!j_lg[h_hn_m!f_a[f_m!
#>[og!Ra!NY&'!-+,+5!4$)!
O_a�h!_f!l_jiln_!^_!B[gcfs!Qhcn!#O[nchmes!Ra!NY&'!-+,.$!ohi!^_!][^[!

]o[nli!g_hil_m!^_!,3![�im!_h!Amn[^im!Qhc^im!pcp_!_h!`[gcfc[m!_h!f[m!ko_!
fim!j[^l_m!h[]c_lih!`o_l[!^_f!j[�m!s!ohi!^_!][^[!,2!g_hil_m!^_!,3![�im!_h!
Amn[^im!Qhc^im!pcp_!_h!`[gcfc[m!ko_!ch]fos_h![f!gcmgi!nc_gji![!]co^[(
^[him!_mn[^iohc^_hm_!]igi![!chgcal[hn_m)!Lil!mo!j[ln_'!_f!L_q!Dcmj[hc]!
?_hn_l!b[!m_�[f[^i!ko_'!^ol[hn_!-++4'!_h!Amn[^im!Qhc^im!h[]c_lih![f!g_(
him!.0+!+++!hc�im!^_!j[^l_m!gcal[hn_m!hi![onilct[^im!#L[mm_f!Ra!NY&'!-+,-$)

H[m!_rj_]n[ncp[m!s!f[m!l[tih_m!j[l[!ko_!f[m!j_lmih[m!^_jiln[^[m!]ih(
mc^_l_h!f[!jimc\cfc^[^!^_!pifp_l![!chn_lh[lm_!_h!n_llcnilci!_mn[^iohc^_hm_!
n[g\c�h!i`l_]_h!ch`ilg[]c�h!ch^cl_]n[!l_mj_]ni!^_!f[!m_j[l[]c�h!`[gcfc[l!
jil!^_jiln[]c�h)!

=f!l_nig[l!f[m!l_mjo_mn[m![!f[m!jl_aohn[m!^_!f[!Agc`!hiln_!#;9,'!-+++(
-+,2$!mi\l_!f[m!_rj_]n[ncp[m!^_!koc_h_m!b[h!mc^i!^_jiln[^im!j[l[!l_al_m[l!
[!Amn[^im!Qhc^im'!?[fp[!s!=f[l]�h!#-+,35!,1$!c^_hnc`c][lih!f[m!mcaoc_hn_m!
][om[m![!nl[p�m!^_!f[!_h]o_mn[![jfc][^[5!N"!,,!jil!]c_hni!^_!fim!^_jiln[^im!
l_]ihi]c_lih!n_h_l!bcdim!_h!Amn[^im!Qhc^im'!O"!inlim!ch^c][^il_m!ko_!m_(
�[f[h!_f!p�h]ofi!^_!fim!gcal[hn_m!^_jiln[^im!]ih!Amn[^im!Qhc^im'![joh(
n[h!ko_!0-!jil!]c_hni!^_!_ffim!chal_m�![!_m_!j[�m!_f!gcmgi![�i!_h!ko_!`o_!
^_jiln[^i!s!P"!_h!oh[!_m][f[!ko_!n[g\c�h!]ihmc^_l[!_f!al[^i!^_!^igchci!
^_f!chaf�m'!fim![�im!^_!_m]if[lc^[^!]olm[^im!_h!Amn[^im!Qhc^im!s!]ihmc^_(
l[lm_!xl_mc^_hn_y!^_!^c]bi!j[�m!_f!_mno^ci!]ih]fos_!ko_!xmif[g_hn_!-0)4!
jil!]c_hni!^_!fim!^_jiln[^im!_mn�!_h!_f!]ihafig_l[^i![mi]c[^i!]ih!gc(
al[hn_m!]ih![fni!hcp_f!^_!l_f[]c�h!]ih!_f!j[�m!p_]chi!^_f!hiln_y)!

0+,5<0+(+,;!*63(7;(+(;!A!796*,;6;!+,!;=)1,<0>(*0J5!
@_m^_!oh[!gcl[^[!nl[^c]cih[f!i!jli]_^cg_hn[f'!f[!^_jiln[]c�h!m_!]ihmc(
^_l[!oh![]ni!^_!mi\_l[h�[!^_!f[m![onilc^[^_m!h[]cih[f_m!j[l[!^_]c^cl! f[!
m[fc^[!^_!oh[!j_lmih[!ko_!hi!]o_hn[!]ih!oh[!h[]cih[fc^[^!i!ko_!hi!b[!
l_]c\c^i'!jil!j[ln_!^_!f[m![onilc^[^_m!_mn[n[f_m'!fim!j_lgcmim!^_!_mn[h]c[!
ko_!]ill_mjih^_h)!
Qh[!l_mnlc]]c�h![!_mn_!_d_l]c]ci!^_!mi\_l[h�[!fi!]ihmncnos_h!fim!nl[n[^im!

chn_lh[]cih[f_m!ko_!f[m!gcmg[m![onilc^[^_m!^_!fim!^cmnchnim!j[�m_m![]_jn[h!
l_mj_]ni!̂ _!mcno[]cih_m!_h!f[m!ko_!fim!gcal[hn_m!̂ _go_mnl[h!ko_!mo!pc^[!_m(
n�!_h!lc_mai!_h!mo!j[�m!^_!ilca_h!i!ko_!mih!i\d_ni!^_!j_lm_]o]c�h!jif�nc][)!
=!j_m[l!̂ _!ko_!_mn[m!̂ im!][om[f_m!mih!ch_fo^c\f_m!s!]o_hn[h!]ih!oh!]ihm_h(
mi!chn_lh[]cih[f'!hi!_m!^c`�]cf!ko_!fim!j[�m_m!]ih!g[sil!ji^_l!]o_mncih_h!i!
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[^gchcmnl_h!_f!^_l_]bi![f!l_`oaci!i![f![mcfi!jif�nc]i!m_a�h!mom!chn_l_m_m)!Och!
_g\[lai'!f[!]igjf_dc^[^!^_!fim!jli]_mim!^_!^_jiln[]c�h!ko_!bis!_h!^�[!
jl_m_h]c[gim!l_koc_l_!ko_!n_ha[gim!_h!]o_hn[!inlim!l_`_l_hn_m!ko_!p[h!
g�m![ff�!^_!oh[!^_`chc]c�h!higch[f!^_f!jli\f_g[)

H[!^_jiln[]c�h!m_!oncfct[!]igi!`ilg[!^_!]ihnlif!mi]c[f'!_m!^_]cl'!]i(
gi!g_][hcmgi![!nl[p�m!^_f!]o[f! f[m![onilc^[^_m!_mn[n[f_m!^_]c^_h!_f!nc(
ji!^_!j_lmih[m!ko_!jo_^_h!j_lg[h_]_l!_h!_f!n_llcnilci!s!]o�f_m!^_\_h!
[\[h^ih[lfi)! L[l[! domnc`c][l! f[! m[fc^[! ^_! koc_h_m! hi!^_\_h!j_lg[h_]_l!
^_hnli!^_!fim!f�gcn_m!n_llcnilc[f_m'!f[![onilc^[^!h_]_mcn[!oh!]ihm_hmi!mi(
]c[f'!_m!^_]cl'!oh[![]_jn[]c�h!^_![f!g_him!oh[!jil]c�h!mcahc`c][ncp[!^_!fim!
chn_al[hn_m!ko_!nc_h_h![onilct[]c�h!̂ _!j_lg[h_]_l'!l_mj_]ni!̂ _!f[m!][l[](
n_l�mnc][m!^_!koc_h_m!^_\_h!m_l!^_jiln[^im!#G[hmnliig'!-++2$)!

Amnim!gincpim!j[l[!f[!m[fc^[!^_!koc_h_m!hi!]o_hn[h!]ih!oh!^i]og_hni!
ko_![onilc]_!f[!_mn[h]c[!_h!_f!j[�m!nc_h_h'!_h!a_h_l[f'!_f!l_mj[f^i!^_!f_s_m!i!
l_af[g_hnim!pca_hn_m!s'![f!gcmgi!nc_gji'!oh![p[f!mi]c[f![!nl[p�m!^_!]ih]_j(
]cih_m!mi]c[f_m!]igj[lnc^[m!mi\l_!koc_h_m!mih!f[m!j_lmih[m!ko_!̂ _\_h![\[h(
^ih[l!_f!n_llcnilci!s!]o�f!_m!_f!gincpi!jil!_f!ko_!^_\_h!b[]_lfi)!

=f!g_him!^_m^_!jlch]cjcim!^_f! mcafi!@@'! f[!gincp[]c�h!^_!g[sil!i!
g_hil!j_mi!j[l[!l_]ollcl![!f[!^_jiln[]c�h!m_!l_gcn_![!f[m!]ih^c]cih_m!^_!
f[!_]ihig�[!^_f!j[�m!^_!ff_a[^[!s'!_h!_mj_]c[f'![!fim!m_lpc]cim!i!_f!ncji!^_!
nl[\[di!ko_! f[m!j_lmih[m!ko_! ff_a[h!jo_^_h!jl_mn[l)!@_![]o_l^i!]ih! f[!
]ih^c]c�h!_]ih�gc][!^_!oh!j[�m!_h!_f!gig_hni!bcmn�lc]i!_h!_f!ko_!m_!
_h]o_hnl['!m_!^_`ch_!f[!h_]_mc^[^!^_!l_]c\cl!gcal[hn_m!j[l[!ko_!nl[\[d_h!s!
]o[h^i!hi!mih!h_]_m[lcim'!̂ _\_h!clm_)!I_tt[^l[!s!J_cfm_h!#-+,.$!m_�[f[h'!
_h!_mn_!m_hnc^i'!ko_!f[m!`lihn_l[m!hi!_mn�h!nin[fg_hn_!]_ll[^[m!i![\c_ln[m'!
mchi!ko_!mih![^gchcmnl[^[m!m_a�h!_f!chn_l�m!_]ih�gc]i'!jil!fi!ko_!^c`�(
]cfg_hn_!m_!]igjl_h^_l�!f[!gcal[]c�h!s!f[!^_jiln[]c�h!mc!hi!m_![fo^_![!
fim!]ihn_rnim!s!jlis_]nim!_]ih�gc]im!_h!^_n_lgch[^[m!mi]c_^[^_m!s!gi(
g_hnim!bcmn�lc]im!j[lnc]of[l_m)!
L[l[!domnc`c][l!f[!^_jiln[]c�h!n[g\c�h!m_!b[!l_]ollc^i![!f[m!^cmjimc(

]cih_m!f_a[f_m!ko_!^_n_lgch[h!]o�f_m!]ih^o]n[m!m_!]ihmc^_l[h!^_fc]ncp[m)!
Am!^_]cl!ko_!][^[!p_t!_m!g�m!`l_]o_hn_!_m]o]b[l!_f![laog_hni!ko_!mim(
nc_h_!ko_![ko_ff[m!j_lmih[m!ko_!]ig_n_h!oh!^_fcni!s'![f!gcmgi!nc_gji'!
hi!]o_hn[h!]ih!^i]og_hn[]c�h!ko_!j_lgcn[!mo!_mn[h]c[!_h!oh!n_llcnilci'!
]o_hn[h!]ih!f[m!]ih^c]cih_m!mo`c]c_hn_m!j[l[!m_l!_rjofm[^[m!^_!^c]bi!n_(
llcnilci)!=hn_!_mn[![m_p_l[]c�h'![^koc_l_!l_f_p[h]c[!f[!ch`ilg[]c�h!mi\l_!
fim!^_fcnim!ko_!_`_]ncp[g_hn_!]ig_nc_lih!f[m!j_lmih[m!ko_!mih!^_jiln[(
^[m'!gcmg[!ko_!]ih!`l_]o_h]c[!_m!ji]i![]]_mc\f_!i!^_\[nc\f_!#Pbigmih!s!
?ib_h'!-+,/6!I_cmmh_l!Ra!NY&'!-+,.$)!
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Lil!�fncgi'!inli!l[tih[gc_hni!ko_!m_!oncfct[!go]bi!]igi!gincpi!
j[l[! f[! m[fc^[!^_!j_lmih[m!^_!oh!n_llcnilci'! m_!l_`c_l_![! fim!^_l_]bim!^_!
koc_h_m!`ilg[h!j[ln_!^_!oh!Amn[^i!h[]cih[f'!s[!m_[!jil!h[]cgc_hni!i!jil!
f[m!]ihnlc\o]cih_m!ko_!l_[fct[h)!Och!_g\[lai'!_f!b_]bi!gcmgi!^_!m_l!ilc(
ach[lci!^_!oh!n_llcnilci!^cmnchni!_m!oh!]ih]_jni!gos!^_\[nc^i!^_\c^i![!
f[m!bcmn�lc][m!gcal[]cih_m!s!_f!ilca_h!gcal[nilci!^_!go]bim!^_!fim!j[�(
m_m!ko_![]no[fg_hn_!_rcmn_h)!Af![laog_hni!^_f!j[ai!^_!cgjo_mnim!b[!mc^i!
cgjoah[^i!]ih!`l_]o_h]c[!^_\c^i![!f[!l_f[]c�h!^_!]ifihc[fc^[^!ko_!go(
]bim!^_!fim!j[�m_m!ko_!bis!imn_hn[h!_f!ji^_l!_]ih�gc]i'!mih!n[g\c�h!fim!
ko_![j[l_]_h'!_h!g�m!i][mcih_m'!]igi!j[�m_m!^_!^_mnchi!^_!fim!gcal[hn_m!
s!]igi!fim!ko_!ff_p[h![!][\i!^_jiln[]cih_m)!Amnim!j[�m_m![!fim!ko_!ff_a[h!
fim!gcal[hn_m!b[h!mc^i'!_h!go]bim!][mim'!fim!gcmgim!ko_!bcmn�lc][g_hn_!
g[hnopc_lih!s!m_!\_h_`c]c[lih!^_!l_f[]cih_m!^_!]ifihc[fc^[^!]ih!fim!n_(
llcnilcim!^_!ilca_h'!s!^ih^_![bil[!^_jiln[h![!_mim!gcal[hn_m)1!

H[!_rj_lc_h]c[!^_!m_l!^_jiln[^i!_m'![f!gcmgi!nc_gji'!_mnlo]nol[f!s!
mo\d_ncp[!#@_!f[!C[lt['!-++1$)!H[m!]ih^c]cih_m!f_a[f_m'!_h!_f!�g\cni!^_!f[m!
jif�nc][m!j�\fc][m!s!fim!chn_l_m_m!_]ih�gc]im!ko_![^gchcmnl[h!f[!m[fc^[!^_!
f[m!j_lmih[m!l_j_l]on_h!^_!g[h_l[!^cl_]n[!_h!f[!nl[s_]nilc[!^_!fim!mod_nim!
s'!jil!fi!n[hni'!_h!]�gi!m_!]ih]c\_h![!m�!gcmgim!_h!oh[!mi]c_^[^![!f[!ko_!
j_ln_h_]_h!s![!f[!ko_'![f!gcmgi!nc_gji'!m_!mc_hn_h![d_him)!=!_mi!m_!l_`c_l_!
Cfilc[!=ht[f^�[!#,43,$'!_hnl_!inlim!go]bim!̂ _!mom![jiln_m'!]o[h^i!m_�[f[!
ko_!hi!_m!_ff[!koc_h!b[!]lot[^i!f[!`lihn_l['!mchi!ko_'!g�m!\c_h'!f[!`lihn_l[!
f[!]lot�![!_ff[!s!f[!]ihncho[l�!]lot[h^i!_f!l_mni!^_!mo!pc^[)!

H[!]ofnol[!]bc][h[!#Nim[f^i'!-+++$!_m!l_cpch^c][^['!_h!_mn_!gcmgi!m_h(
nc^i'!]igi!^i\f_!j_ln_h_h]c['!n[hni![!f[!]ofnol[!g_rc][h[!]igi![!f[!_mn[(
^iohc^_hm_'![f!nc_gji!ko_!jli^o]_!oh[!^i\f_!m_hm[]c�h!^_!^_m[ll[cai!i!
^_mpch]of[]c�h!j_lg[h_hn_!]ih!l_mj_]ni![![g\[m)!ER_!QR!N^bp!f!QR!NYYn!NY!

ZV`Z\!aVRZ]\!ko_'!_h!f[!pc^[!]inc^c[h['!m_!][l[]n_lct[!jil!f[!]l_[]c�h!^_!oh!
f_hao[d_!gcrni'!ko_!l_nig[!_f_g_hnim!s!pcmcih_m!^_![g\[m!g[nlc]_m!]ofno(
l[f_m!s!ko_!`oha_!]igi!oh[!`o_hn_!]l_[ncp[!^_!ho_pim!mcahc`c][^im)

=!jlch]cjcim!^_!-+,4'!s![ohko_!_h!oh!]ihn_rni![^p_lmi'!f[m!l_cpch(
^c][]cih_m!]bc][h[m!m_!g[hnc_h_h!pca_hn_m'![fo^c_h^i![!f[m!a_h_l[]cih_m!
[hn_lcil_m!ko_!pcpc_lih!_h!f[!�ji][!_h!ko_!_mim!n_llcnilcim!̀ ilg[\[h!j[l(
n_!^_!I�rc]i)!I�m![ff�!^_!oh[!a_h_[fia�[!nin[fg_hn_!p_lc`c][\f_'!m_!nl[n[!
^_!oh[!c^_hnc^[^!]ih!l[�]_m!bcmn�lc][m!ko_!m_!_rjl_m[!_h!oh[!`ilg[!^_!m_l!

1!R�[m_![f!l_mj_]ni!f[!_rjfc][]c�h!ko_!_f[\il[!?bigmes!#-+,4$![!g[h_l[!^_!l_]o_hni!^_!f[!jl_(
m_h]c[!_mn[^iohc^_hm_!_h!f[!l_ac�h!]_hnli[g_lc][h['![!j[lncl!^_!f[!]o[f!m_!chmn[f[h!^cp_lm[m!`ilg[m!
^_!_rjfin[]c�h!s!^_j_h^_h]c[!l_mj_]ni!^_!f[!_]ihig�[!^_!Amn[^im!Qhc^im)!
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_h!_f!goh^i!s!^_!gcl[lfi6!m_!]l_[!oh!f_hao[d_!ilcach[f'!nij�hcgim!s!p[(
fil_m'!_hnl_!inlim![mj_]nim!^_!f[!pc^[!mi]c[f)!

?c_ln[g_hn_'! f[m! c^_hnc^[^_m! ^_! _mnim! mod_nim! s! _mn[m! ]if_]ncpc^[^_m!
[^koc_l_h! oh! ][l�]n_l! nl[hmh[]cih[f! ch_fo^c\f_)! Och! _g\[lai'! [f! m_l! f[!
^_jiln[]c�h!oh![]ni!^_![onilc^[^!ko_!^_m_g\i][!_h!oh!ligjcgc_hni!
[\lojni!s!`iltimi!^_!fim!p�h]ofim'!_f![]]_mi!f[\il[f'!_f!jlis_]ni!^_!pc^[!
s!f[!]inc^c[hc^[^!^_!f[m!j_lmih[m'!n_h^l�[h!ko_!]ihmc^_l[lm_'!mi\l_!ni^i'!
]igi!c^_hnc^[^_m![`_]n[^[m'!_m!^_]cl'!ko_!m_!l_b[]_h!s!l_[`clg[h![!j[lncl!
^_!f[m!bo_ff[m!ko_!f_m!cgjih_h!s!ko_!l_j_l]on_h!_h!^cp_lmim!g_][hcmgim!
^_!mogcmc�h!i!l_mcmn_h]c[)!H[m! c^_hnc^[^_m!^_! fim!mod_nim!gcal[hn_m!mih'!
jil!mojo_mni'!jifcm�gc][m!s!_mn�h!_hl[ct[^[m!_h!chnlch][^[m!lon[m!ko_!ji(
^l�[h!m_g_d[lm_![!f[m!g�fncjf_m!_!ch]ihn[\f_m!lon[m!ko_!bis!_h!^�[!m_!onc(
fct[h!j[l[![]]_^_l![f!n_llcnilci!_mn[^iohc^_hm_!s!_hlif[lm_!_h![faoh[![](
ncpc^[^!f[\il[f)!
Him!][g\cim!_h!fim!foa[l_m!^_!l_mc^_h]c['![m�!]igi!fim!`l_]o_hn_m!lc_m(

aim!s!j_holc[m!ko_!m_!nc_h_h!ko_!j[m[l'!i\fca[h![!fim!mod_nim!ko_!f[m!l_[fc(
t[h'!i![!mom!^_m]_h^c_hn_m'![!b[]_l!oh[!m_lc_!^_![domn_m!ko_'![^_g�m!^_!f[!
l_mifo]c�h!^_!mo!pc^[!]inc^c[h['!cgjfc][h!j_hm[lm_![!m�!gcmgim!s!mo!l_f[(
]c�h!]ih!f[!]ofnol[!^_!ilca_h!s!^_!ff_a[^['!^_!oh[!`ilg[!^cmnchn[)!

Him!mod_nim!m_!p_h!chpifo]l[^im!_h!jli]_mim!^_!]l_[]c�h!^_!m_hnc^i!
mi\l_!mo!ho_p[!]ih^c]c�h'!m_![jlijc[h'!^_m^_!mo!]ih^c]c�h!mo\d_ncp['!^_!
_f_g_hnim!^c`_l_h]c[f_m!^_!mo!]ofnol[!^_!ilca_h'!][mc!mc_gjl_!]ih!f[!ch(
n_h]cih[fc^[^!^_!hi!j_l^_l!fi!ko_!oh!^�[!`o_lih'!s![f!gcmgi!nc_gji!l_(
nig[h!pcmcih_m!s!p[fil_m!ko_!f_m!j[l_]_h!p�fc^im!i!�ncf_m'!s!b[mn[!h_]_m[(
lcim'!^_!f[!mi]c_^[^!^_!ff_a[^['!]ih!f[!ko_!chn_hn[h!_ha[h]b[lm_)!

Amn_!jli]_mi!^_!YYRTN_!ko_!jo_^_!j_hm[lm_!n[hni!^_![^[jn[]c�h!]igi!
^_!]l_[]c�h'!m_!p_!^_!ho_pi![`_]n[^i!jil!f[!^_jiln[]c�h'!]ih!f[!^c`_l_h(
]c[!^_!ko_'!mc!\c_h!f[!^_]cmc�h!chc]c[f!^_!gcal[l!]ig\ch�!jlij�mcnim!jli(
jcim!]ih!inlim!̂ _!][l�]n_l!_mnlo]nol[f'!]igi!f[!ji\l_t[!i!f[!pcif_h]c['!_mn_!
m_aoh^i!][g\ci!^_!foa[l!^ih^_!m_!^_m[lliff[!f[!pc^[!]inc^c[h[!mo_f_!m_l!
miljl_mcpi!s!i\fca[^i'!ch]fomi'!j_lg[h_hn_g_hn_!n_gc^i)!
Pl[m! f[! ^_jiln[]c�h'! fim! mod_nim! pifp_l�h! [! l_nig[l! _m_! jli]_mi!^_!

[^[jn[]c�h!s!]l_[]c�h!^_!ho_pim!m_hnc^im!s!_mnl[n_ac[m!jl�]nc][m!j[l[!f[!
pc^[!]inc^c[h[)!=bil[!m_![�[^_!f[!cgjin_h]c[![hn_!oh[!^_]cmc�h!ko_!_ffim!
]ihmc^_l[h!chdomn[!s!ko_!][mc!mc_gjl_![^koc_l_!oh[!]ihhin[]c�h!^_!`l[(
][mi'![f!g_him!_h!mom!jlcg_l[m!_n[j[m)!

Him![jl_h^ct[d_m!s!][j[]c^[^_m!^_!l_mcmn_h]c[!ko_!fim!mod_nim!b[h![]o(
gof[^i!_h!mo!nl[s_]nilc[!^_!pc^['!s[!m_[![hn_m!^_!gcal[l!i![f!ff_a[l![!f[!
mi]c_^[^!^_!^_mnchi'!mih!jo_mnim![!jlo_\[!oh[!p_t!g�m)!?[mc!mc_gjl_'!fim!
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p�h]ofim! mi]c[f_m! ]ihmnloc^im!^ol[hn_! f[! _rj_lc_h]c[!gcal[nilc['! s[! m_[!
]ih!fim!`[gcfc[l_m'!fim!bcdim'!f[!j[l_d[!i!fim![gcaim'!m_!]ihpc_ln_h!_h!oh!l_(
]olmi!s!oh[!gincp[]c�h!]_hnl[f!j[l[!mi\l_jih_lm_!i!mi\l_ff_p[l!f[!ho_p[!
]ih^c]c�h!^_!l_al_mi![f!j[�m!^_!ilca_h)!

H[!l_mjo_mn[!s!f[m![fn_lh[ncp[m![!f[m!ko_!m_!l_]oll_![!j[lncl!^_!f[!^_jil(
n[]c�h!go_mnl[h!f[!jifcm_gc[!^_!fim!jli]_mim!^_!mo\d_ncp[]c�h!s!f[!n_hmc�h!
_hnl_!mogcmc�h!s!l_mcmn_h]c[)!H[m![fn_lh[ncp[m!ko_!m_!^_]c^_h!p[h!^_m^_!f[!
\�mko_^[!^_!`[gcfc[l_m!i!_f!l_nilhi![!f[!l_ac�h!^_!ilca_h'!f[!chmn[f[]c�h!
_h!tih[m!ol\[h[m!_h!f[m!ko_!m_!]l_[h!p�h]ofim!]ih!inl[m!j_lmih[m!]ih!_r(
j_lc_h]c[m!mcgcf[l_m'!f[m!_mnl[n_ac[m!ch^cpc^o[f_m!s!f[!]ih`ilg[]c�h!^_!_m(
j[]cim!]if_]ncpim!j[l[!f[!]l_[]c�h!̂ _![fn_lh[ncp[m!f[\il[f_m'![m�!]igi!f[!l_c(
pch^c][]c�h!^_!^cmnchnim!^_l_]bim![!j[lncl!^_!f[!]ih^c]c�h!^_!]co^[^[him!
g_rc][him!ko_!b[h!pcpc^i!f[!gcal[]c�h!s!b[h!mc^i!^_jiln[^im)!H[!ho_p[!
l_[fc^[^!i\fca[![!oh[!chn_hm[!fo]b[!jil!fim!^_l_]bim!ko_!b[h!^_!l_cpch^c(
][lm_![hn_!_f!Amn[^i!g_rc][hi!s!`l_hn_![!^cp_lm[m![onilc^[^_m!_mn[^iohc(
^_hm_m)!Af!]ihi]cgc_hni!s!f[m![fc[ht[m!]ih!^cmnchn[m!ila[hct[]cih_m!^_!f[!
mi]c_^[^!]cpcf![j[l_]_h'!_h!_mn_!]ihn_rni'!]igi!oh!_f_g_hni!]f[p_!ko_!
j_lgcn_![!f[m!j_lmih[m!^_jiln[^[m!i\n_h_l!g_dil_m!l_mofn[^im!s!^[l!pc[(
\cfc^[^![!mo!jli\f_g�nc][)!
=f![]_l][lhim![f!`ch[f!^_!f[!m_aoh^[!^�][^[!^_f!mcafi!@@0'!_h`l_hn[gim!

oh!]ihn_rni!_h!_f!ko_!_f!l_]b[ti![!fim!gcal[hn_m!s!f[!domnc`c][]c�h!^_!f[!
^_jiln[]c�h!_h]o_hnl[h!ohi!^_!mom!jlch]cj[f_m![h]f[d_m!_h!f[m!`ilgof[(
]cih_m!jijof[lct[^[m!jil!N_h[o^!?[gom!#-+,,$!]igi!_f!al[h!l__gjf[(
ti)2!Ah!]ihnl[j[ln_'!jf[hn_[gc_hnim!]igi!_f!^_!Diip_l!#-+,3$'!ko_!mch!
g_h]cih[lfi!j[l_]_l�[h!n_h_l!]igi!l_`_l_hn_!f[m!hi]cih_m!^_![]iac^[!s!
bimjcn[fc^[^!^_!H_pch[m!#,432'!,44,$'3!joah[h!jil!f[!]l_[]c�h!^_!`lihn_(
l[m!]igj[mcp[m'!m_a�h!f[!n_mcm!̂ _!ko_'!mc!m_!\om][!xn_h_l!m_aolc^[^!h[]cih[f'!
g[hi!^_!i\l[!_mn[\f_'!^_l_]bim!bog[him!_rj[h^c^im'!g_him!pcif_h]c[!s!
oh!Amn[^i!^_!^_l_]bi'!h_]_mcn[gim!jlcg_li!m[ncm`[]_l!f[m!h_]_mc^[^_m!bo(
g[h[m!]ih]l_n[m!^_!fim!gcal[hn_my!#Diip_l'!-+,35!-+$)

(**065,;!7K)30*(;!-9,5<,!(!3(!+,769<(*0J5

H[m!g�fncjf_m![lcmn[m!s!_f![og_hni!^_!j_lmih[m![`_]n[^[m!jil!f[!jli\f_(
g�nc][!^_!f[!gcal[]c�h!b[h!mc^i!i\d_ni!n[hni!^_!jif�nc][m!ao\_lh[g_h(
n[f_m!]igi!^_!jlijo_mn[m!a_h_l[^[m!^_m^_!ila[hct[]cih_m!^_!f[!mi]c_^[^!

2!L[l[![h[fct[l!_f!_`_]ni!s!f[!_pifo]c�h!^_!^c]b[!j_lmj_]ncp[!p�[m_!_f![h�fcmcm!^_!Lf_h_f!#-+,0$)!
3!L[l[!]igjl_h^_l!f[!]l�nc][!ko_!@_llc^[!#,443$!b[]_![!f[!hi]c�h!^_!H_pch[m!mi\l_!bimjcn[fc^[^!
jo_^_!l_pcm[lm_!_f!nl[\[di!^_!?ih_m[!#-++1$)!
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]cpcf!#6;*$)!Ah!]o[hni![!fim!jlial[g[m!ao\_lh[g_hn[f_m'!m_!b[h!_h`i][^i!
jlcilcn[lc[g_hn_![!ko_!f[m!^_j_h^_h]c[m!ko_!_mn�h!pch]of[^[m!^_!g[h_l[!
g�m!]_l][h[!]ih!f[m!j_lmih[m!ko_!_h`l_hn[h!f[!jli\f_g�nc][!gcal[nilc[!
\lch^_h!ilc_hn[]c�h!a_h_l[f!i!ch`ilg[]c�h!mi\l_!fim!m_lpc]cim!ko_!_h!oh!
gig_hni!^[^i!jo_^_h!i`l_]_l![!fim!^_jiln[^im)!

=! fi! f[lai!^_!ih]_!johnim!^_! chn_lh[gc_hni'!]os[!o\c][]c�h!s[!m_!
b[!m_�[f[^i'!m_!chmn[f[h!_m]lcnilcim!jiln�ncf_m!_h!fim!ko_!m_!ch`ilg[!mi\l_!
f[m! chmncno]cih_m!j�\fc][m!^_! m[fo^'!_^o][]c�h!i! nl[\[di'!_hnl_!inl[m'! mch!
\lch^[l! ch`ilg[]c�h!_mj_]�`c][! mi\l_!]�gi![]]_^_l!^cl_]n[g_hn_![! fim!
jlial[g[m!i!\_h_`c]cim'!fim!]o[f_m!mo_f_h!m_l!ch_rcmn_hn_m!i!chmo`c]c_hn_m!
#p�[m_!_f!g[j[!EE),$)!

Amnim! m_lpc]cim! `o_lih! [aloj[^im'! [! j[lncl! ^_! -+,1'! _h! f[!xAmnl[n_(
ac[!Oigim!I_rc][himy'4!ko_!]iil^ch[\[!_m`o_ltim!_hnl_! f[m! m_]l_n[l�[m!
^_!Ci\_lh[]c�h!s!^_!N_f[]cih_m!Arn_lcil_m!s!f[m!^cmnchn[m!^_j_h^_h]c[m!
ao\_lh[g_hn[f_m!chpifo]l[^[m)!=!j[lncl!^_f!][g\ci!^_![^gchcmnl[]c�h!_h!
-+,3'!m_![hoh]c�!ko_!̂ c]bi!jlial[g[!̂ _m[j[l_]_l�[!s!ko_!m_!chc]c[l�[!oh[!
ho_p[!_mnl[n_ac[!_h!-+-+)!

Oc!m_!nig[!_h!]o_hn[!_f!jlig_^ci![ho[f!^_!j_lmih[m!^_jiln[^[m!s!fim!
ho_pim![m_hn[gc_hnim!ko_!m_!]l_[h!_h!tih[m![f_^[�[m![!fim!johnim!^_!ch(
n_lh[]c�h'!hi!_m!^c`�]cf!i\m_lp[l!ko_! fim!gcal[hn_m!^_jiln[^im!go]b[m!
p_]_m!j_lg[h_]_h!_h!f[!`l[hd[!`lihn_lct[!_h!_f!hiln_!^_f!j[�m'!fi!ko_!^_m(
_g\i][!_h!jli\f_g[m!^_!`[fn[!^_![]]_mi![f!_gjf_i'!f[!pcpc_h^[!s!fim!m_l(
pc]cim!^_!m[fo^!s!_^o][]c�h'!_hnl_!inlim)!
Ah!_mn_!]ihn_rni'! fim!gcmgim!gcal[hn_m!^_jiln[^im'! [m�! ]igi!6;*'!

b[h!nig[^i!f[!chc]c[ncp[!j[l[![jis[lfim!s![jis[lm_!_hnl_!m�![!`ch!^_!_h(
`l_hn[l!_mn_!ncji!^_!jli\f_g[m)!=m�!molac�'!_h!-+,1'!f[!Kla[hct[]c�h!J_q!
?igc_htim!ko_'![`ch][^[!_h!oh[!^_!f[m!tih[m!^ih^_!mo_f_h!nl[hmcn[l!fim!
gcal[hn_m!^_jiln[^im![f!ff_a[l![!f[!?co^[^!^_!I�rc]i'!m_!b[!_h`i][^i!_h!
\lch^[lf_m![m_mil�[!s!a_mncih[l![fn_lh[ncp[m!f[\il[f_m'!mi\l_!ni^i!j[l[!koc_(
h_m'!mc_h^i!d�p_h_m'!nopc_lih!f[!ijilnohc^[^!^_!_mno^c[l!_h!fim!Amn[^im!
Qhc^im!s!go_mnl[h!oh!\o_h!g[h_di!^_f!chaf�m!s!_f!_mj[�if5

=f!ff_a[l![!I�rc]i!^_mjo�m!^_!oh!f[lai!j_lci^i!i!jil!jlcg_l[!p_t'!ho_m(
nlim!Q_RNZR_`'!j_lmih[m!l_j[nlc[^[m!s!`[gcfc[m!\ch[]cih[f_m!m_!_h]o_hnl[h!]ih!
go]bim!jli\f_g[m!j[l[!l_[^[jn[lm_![! f[!pc^[!^_!I�rc]i)!P_h_gim!p[lcim!
m_lpc]cim!al[nocnim!j[l[!_ffim)!Mo_l_gim![mcmnclfim!_h!f[!l_chn_al[]c�h![! f[!

4!Af![]o_l^i!jil!_f!ko_!f[!O_]l_n[l�[!^_!Ci\_lh[]c�h!s!f[!O_]l_n[l�[!^_!N_f[]cih_m!Arn_lcil_m!cg(
jf_g_hn[h!f[!Amnl[n_ac[!Oigim!I_rc][him!jo_^_!]ihmofn[lm_!_h!;.#;9,!#-+,1$)!
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mi]c_^[^!g_rc][h[!s![so^[lfim![!ko_!j_lmca[h!s!]ogjf[h!mom!g_n[m!s!i\d_(
ncpim)!Mo_l_gim!^_gimnl[l!ko_!_f!mo_�i![g_lc][hi!n[g\c�h!m_!jo_^_!fi(
al[l!_h!I�rc]i'!_gji^_l�h^ifim!oh!j[mi![!f[!p_t!#_hnl_pcmn['!god_l![^ofn['!
?co^[^!^_!I�rc]i'!-+,4$)

Ahnl_!inlim!m_lpc]cim'!xJ_q!?igc_htim!\lch^[![!fim!gcal[hn_m!^_jiln[(
^im!m_lpc]cim!j[l[!f[!i\n_h]c�h!^_!_gjf_i'![jisi!f_a[f'![so^[!jmc]if�ac]['!
]_lnc`c][]cih_m!^_!chaf�m!j[l[!_hnilhi!f[\il[f'!]f[m_m!^_!_mj[�if'!]ofnol[!
_!bcmnilc[!s!oh!mcmn_g[!^_!g_hnil_m)!=!f[!`_]b[!b[![jis[^i![!g�m!^_!^c_t!
gcf!Q_RNZR_`'!g_rc][him!_h!l_nilhi!s! `[gcfc[m!\ch[]cih[f_my! #_hnl_pcmn['!
god_l![^ofn['!?co^[^!^_!I�rc]i'!-+,4$)!
P[g\c�h! `ilg[^[! jil! gcal[hn_m! ^_jiln[^im! s! _h! _f! gcmgi! [�i!

-+,1'!mola_!f[!Kla[hct[]c�h!@_jiln[^im!Qhc^im!_h!f[!Ho]b[!ko_'![!^_(
]cl!^_!mom!chn_al[hn_m'!b[!ijn[^i!jil!oh!_mko_g[!ila[hct[ncpi!^_!x]i(
f_]ncpiy'!_h!_f!ko_!hi!m_!\om][!]ihn[l!]ih!oh[!_mnlo]nol[!d_l�lkoc][)!Oom!
chn_al[hn_m! mih! j_lmih[m! ^_! [fl_^_^il! ^_! ]o[l_hn[! [�im'! a_h_l[fg_hn_!
]ih!bcdim'!ko_!nopc_lih!f[!_rj_lc_h]c[!^_!nl[\[d[l!p[lcim![�im!_h!Amn[^im!
Qhc^im!s!ko_![!nl[p�m!^_!f[!ila[hct[]c�h!l_]c\_h![m_mil�[!s!a_h_l[h!mom!
jlijc[m![fn_lh[ncp[m!f[\il[f_m)!=faohim!^_!_ffim!]ihnch�[h!^_m^_!I�rc]i!
ff_p[h^i![!][\i!mifc]cno^_m!i!nl�gcn_m!`l_hn_![!f[m![onilc^[^_m!gcal[nilc[m!
_mn[^iohc^_hm_m)! Ah! mom! j[f[\l[m'! m_! nl[n[! ^_! oh! ]if_]ncpi! ko_! \om][!
]ihnlc\ocl![!f[!l_mifo]c�h!^_5!

^c`_l_hn_m!^c`c]ofn[^_m!j[l[!l_chm_ln[lm_![!f[!pc^[!_h!I�rc]i'!jli\f_g[m!]i(
gi!_f![]]_mi![!^i]og_hnim!^_!c^_hnc^[^'!nl[\[di'!jlial[g[m!^_!pcpc_h^[!
n_gjil[f!i!j_lg[h_hn_'!jlial[g[m!^_!m[fo^!chn_al[f!s!l_jl_m_hn[]c�h!f_(
a[f!j[l[!fim!][mim!^_!m_j[l[]c�h!`[gcfc[l)!Qh[!b_ll[gc_hn[!^_!l_chm_l]c�h!s!
oh[!jf[n[`ilg[!j[l[!_f!_gji^_l[gc_hni!s!_f!^_m[lliffi!^_f!fc^_l[tai!^_!f[!
]igohc^[^!gcal[hn_!^_jiln[^[!_h!f[!?co^[^!^_!I�rc]i)!Llch]cj[fg_hn_'!
]igi!oh!_mj[]ci!m_aoli!^ih^_!ji^_gim!^_m[lliff[l!]igohc^[^!s!]ig(
j[lncl!ho_mnl[!\ch[]cih[fc^[^)!Jcha�h!m_l!bog[hi!_m!cf_a[f!s!][^[!j_lmih[!
nc_h_!^_l_]bi![!_mn[l!^ih^_!mo!]il[t�h!_mn�!#_hnl_pcmn['!god_l![^ofn['!?co(
^[^!^_!I�rc]i'!-+,4$)!

@_m^_!f[!j_lmj_]ncp[!^_![g\[m!ila[hct[]cih_m![!]ihncho[]c�h!m_!l_pcm[!fi!
ko_!_ffim!]ihmc^_l[h!ko_!mih!mom!jlch]cj[f_m!h_]_mc^[^_m'!f[m![`_]n[]cih_m!
ko_!_f!jli]_mi!^_!^_jiln[]c�h!a_h_l[!_h!_f!n_ll_hi!jmc]imi]c[f!s!]o�f_m!
ji^l�[h!m_l!f[m![fn_lh[ncp[m!j[l[![n_h^_l!_mn[!jli\f_g�nc]['!n[f!]igi!m_!l_(
m_�[!_h!fim!mcaoc_hn_m!ch]cmim)!

Oom!_m`o_ltim!m_!_h`i][h'!]igi!_ffim!gcmgim!_hoh]c[h'![!fial[l!oh!
l_]c\cgc_hni!^cahi'!j[l[!fi!]o[f!m_!b[h!_h`i][^i!_h!\lch^[l!oh[!m_lc_!^_!
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m_lpc]cim!s!jlial[g[m!ko_!jl_n_h^_h!]ihnlc\ocl![f!][\[f!]ogjfcgc_hni!
^_!mom!^_l_]bim!]igi!g_rc][him!s'!j[l[f_f[g_hn_'!]igi!gcal[hn_m!^_(
jiln[^im)!@_m^_!mo!j_lmj_]ncp['!_mn_!l_]c\cgc_hni!^cahi!jil!j[ln_!^_!f[m!
[onilc^[^_m!g_rc][h[m!^_\_l�[!]ihmc^_l[l!f[m!h_]_mc^[^_m!ko_!m_!^_lcp[h!
^_!f[m!][l[]n_l�mnc][m!^_!fim!gcal[hn_m!^_jiln[^im'!mi\l_!ni^i'!jil!mo!al[(
^i!^_!_m]if[lc^[^!s!mom!_rj_lc_h]c[m!i!][j[]c^[^_m!_h!_f!�g\cni!f[\il[f)!

=mcgcmgi'!b[s!ko_!]ihmc^_l[l!ko_!f[!^_jiln[]c�h!hi!_m!mifi!_f![]ni!
g_^c[hn_!_f!]o[f!mih!̂ _jimcn[^im!_h![fa�h!johni!̂ _f!n_llcnilci!g_rc][hi'!
mchi!ko_!ch]fos_!oh[!m_lc_!^_!gig_hnim!jl_pcim!_h!fim!ko_!_rcmn_h!^c`_(
l_hn_m!h_]_mc^[^_m)!Ahnl_!_mnim![hn_]_^_hn_m!^_\_h!]ihmc^_l[lm_!f[m!h_]_(
mc^[^_m!ko_!nc_h_h!jil!pcpcl!_h!Amn[^im!Qhc^im'![hn_m!^_!m_l!^_jiln[^im'!
i!f[m!ko_!mola_h!_h!_f!gig_hni!^_!f[!^_n_h]c�h'![f!cao[f!ko_!mo!nl[mf[^i!
[!fim!]_hnlim!^_!^_n_h]c�h!s!fim!j[mim!jl_pcim![!f[!^_jiln[]c�h!_h!fim!ko_!
f[![mcmn_h]c[!]ihmof[l!mo_f_!m_l!_m][m[!i!hof[!s!ji^l�[!mcahc`c][l!oh[!al[h!
^c`_l_h]c[!_h!_f!^_m_hf[]_!^_f!jli]_mi)!

?o[h^i![faoc_h!_m!^_jiln[^i!s!]ih^o]c^i![f! n_llcnilci!g_rc][hi'!
m_!a_h_l[h!^c`_l_hn_m!h_]_mc^[^_m'!hi!mifi!_h!_f!gig_hni!chg_^c[ni!^_!
mo!ff_a[^['!mchi!n[g\c�h!_h!_f!jli]_mi!^_!\�mko_^[!^_!^�h^_!s!]�gi!m_!
l_mn[\f_]_l�!_h!_f!j[�m!s'![^_g�m'!_h!_f!g_^c[hi!jf[ti!m_!po_fp_!cgjl_m(
]ch^c\f_!_h]ihnl[l!oh!ho_pi!nl[\[di!s![]]_^_l![!m_lpc]cim!^_!m[fo^'!_^o(
][]c�h!i!jlial[g[m!^_!pcpc_h^[)!=!]ihncho[]c�h'!m_![h[fct[h!^_!g[h_l[!
g�m!_mj_]�`c][!̂ c]b[m!h_]_mc^[^_m'!n_hc_h^i!]igi!l_`_l_hn_!f[!j_lmj_]ncp[!
^_!koc_h_m!]ih`ilg[h!f[m!ila[hct[]cih_m!]cpcf_m!g_h]cih[^[m)!

,3!(**,;6!(!+6*=4,5<6;!A!;,9>0*06;

H[m!j_lmih[m!ko_!_rj_lcg_hn[h!f[!^_jiln[]c�h!m_!_h`l_hn[h![!jli\f_g�(
nc][m!_h!^cp_lmim!][gjim!^_!f[!pc^[!mi]c[f'!]os[!l_mifo]c�h!m_!^c`c]ofn[!jil!
nl[n[lm_!^_!oh!b_]bi!ko_'!mc!\c_h!]ihmc^_l[h!gc_hnl[m!_mn�h!_h!Amn[^im!
Qhc^im'!hi!_m!_f_ac^i'!s!jilko_!f[m!^c`c]ofn[^_m!m_!f_m!jl_m_hn[h!^_!`ilg[!
mcgofn�h_[!i!chn_ll_f[]cih[^[m)!

Him!gc_g\lim!^_!f[m!ila[hct[]cih_m!^_!gcal[hn_m!^_jiln[^im!g_h(
]cih[h!]igi!ohi!^_!fim!jli\f_g[m!g�m!`l_]o_hn_m!_f![]]_mi![! fim!^i(
]og_hnim!i`c]c[f_m'!ko_!^_!il^ch[lci!m_!mifc]cn[h!_h!_f!j[�m![!]o[fkoc_l!
g_rc][hi!ko_!^_m_[!b[]_l![fa�h!nl�gcn_!i`c]c[f)!Ahnl_!_ffim! m_!mom]cn[h!
jli\f_g[m!j[l[!f[!i\n_h]c�h!^_!oh![]n[!^_!h[]cgc_hni'!s[!m_[!jilko_!f[!
j_lmih[!^_jiln[^[!hi!`o_!jl_m_hn[^[![hn_!_f!l_acmnli!]cpcf!i!jilko_!hi!
^cmjih_!̂ _!̂ [nim!jl_]cmim!j[l[!mifc]cn[l!oh!̂ ojfc][^i)!?igi!m_!m[\_'!_f!l_(
acmnli!]cpcf!^_f!h[]cgc_hni!^_!oh[!j_lmih[!ko_!s[!_m!g[sil!^_!_^[^!mo_f_!
m_l!]igjfc][^i'!mcno[]c�h!ko_!jo_^_!jl_m_hn[lm_!mi\l_!ni^i!j[l[!f[m!j_l(
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mih[m!ko_!h[]c_lih!_h!Amn[^im!Qhc^im!s!j_lg[h_]c_lih![ff�!b[mn[!_f!gi(
g_hni!^_!f[!^_jiln[]c�h)!

H[!i\n_h]c�h!^_! f[! ]l_^_h]c[f!^_!_f_]nil!inila[^[!jil! _f! Ehmncnoni!
J[]cih[f!Af_]nil[f!#05,$'!ko_!_h!f[!jl�]nc][!f[m!chmn[h]c[m!i`c]c[f_m!f[!mifc(
]cn[h!]igi!̂ i]og_hni!̂ _!c^_hnc^[^!s!hi!mifi!]igi!l_kocmcni!j[l[!pin[l'!
jo_^_!m_l!n[g\c�h!^c`�]cf!^_!i\n_h_l!j[l[!oh!gcal[hn_!ko_!b[!mc^i!^_(
jiln[^i!^_\c^i![!ko_!ohi!^_!fim!l_kocmcnim!j[l[!i\n_h_lf[!_m!jl_m_hn[l!mo!
[]n[!^_!h[]cgc_hni)!=mcgcmgi'!jilko_'!m_a�h!m_�[f[h!f[m!ila[hct[]cih_m!
^_!gcal[hn_m!^_jiln[^im'!_f!^i]og_hni!ko_!m_!inila[!_h!I�rc]i!nc_h_!
^cmnchn[m!][l[]n_l�mnc][m!ko_!_f!ko_!m_!inila[![!fim!l_mc^_hn_m!_h!_f!_rnl[h(
d_li!j[l[!ko_!jo_^[h!pin[l)!Hi![hn_lcil!i][mcih[!mcno[]cih_m!_h!f[m!ko_!_f!
^i]og_hni!_rj_^c^i!jil!chn_lh_n![!koc_h_m!l_mc^_h!_h!Amn[^im!Qhc^im'!
hi!_m!p�fc^i!_h!I�rc]i)!Amn[!_m!oh[!mcno[]c�h!_mj_]c[fg_hn_!m_hmc\f_!_h!
f[!_n[j[!jimn_lcil![!f[!^_jiln[]c�h'!^[^i!ko_!f[!]l_^_h]c[f!ji^l�[!m_l!^_!
al[h!oncfc^[^!i!l_mofn[l!ch^cmj_hm[\f_)!

H[!^c`c]ofn[^!i!cgjimc\cfc^[^!^_!i\n_h_l!fim!^i]og_hnim!g_h]cih[^im!
jo_^_!ilcach[l!jli\f_g[m!_h!fim!nl�gcn_m![^gchcmnl[ncpim!j[l[!chal_m[l![!f[m!
chmncno]cih_m!_^o][ncp[m!_h!I�rc]i)!=!_ffi!m_!mog[!f[!jimc\cfc^[^!^_!ko_!
m_!f_m!mifc]cn_!_f![]n[!^_!h[]cgc_hni!l_acmnl[^[!jil!Amn[^im!Qhc^im!i!ko_!
fim!]_lnc`c][^im!^_!_mno^cim!l_[fct[^im!_h!^c]bi!j[�m!m_[h!x[jimncff[^imy'!fi!
ko_!ff_p[![!f[!h_]_mc^[^!^_!j_^cl![!fim!`[gcfc[l_m!o!inl[m!j_lmih[m!ko_!]ih(
nch�[h!pcpc_h^i!_h![ko_f!j[�m!ko_!l_[fc]_h!fim!nl�gcn_m!h_]_m[lcim)!=ohko_!
fim!gc_g\lim!^_!f[m!ila[hct[]cih_m!^_!gcal[hn_m!^_jiln[^im!ko_!`o_lih!
_hnl_pcmn[^im!m_�[f[h!ko_!_f!l_kocmcni!^_![jimncff[l!fim!]igjli\[hn_m!s[!b[!
mc^i!mojlcgc^i'!n[g\c�h!_rjfc][h!ko_!f[!ch`ilg[]c�h!^cmjihc\f_!hi!b[!n_(
hc^i![gjfc[!^c`omc�h'!hi!_m!]ihi]c^[!jil!fim!`oh]cih[lcim!j�\fc]im!i!hi!_m!
^_f!ni^i![]]_mc\f_!j[l[!fim!gcmgim!gcal[hn_m)!Ah!f[!jl�]nc]['!_m!`l_]o_hn_!
ko_!fim!hc�im!ko_!mih!̂ _jiln[^im!i!m_!p_h!̀ ilt[^im![!l_al_m[l![!I�rc]i!jil!
f[!^_jiln[]c�h!^_![faohi!^_!mom!`[gcfc[l_m'!_!ch]fomi!fim!d�p_h_m!s![^ofnim!
ko_!^_m_[l�[h!]ihncho[l!mom!_mno^cim!_h!I�rc]i'!n_ha[h!^c`c]ofn[^_m!j[l[!
[]]_^_l![f!mcmn_g[!_^o][ncpi!g_rc][hi)!
H[!][l_h]c[!^_!^i]og_hnim!jo_^_!m_l!n[g\c�h!i\mn�]ofi!j[l[![]]_^_l!

[!fim!m_lpc]cim!^_!m[fo^!ko_!m_!i`l_]_h!_h!f[m!chmncno]cih_m!j�\fc][m!s![!f[m!
]o[f_m!nc_h_h!^_l_]bi!jil!m_l!g_rc][him)!Oi\l_!ni^i'!mc!m_!nig[!_h!]o_h(
n[!ko_'![f!hi!]ihn[l!]ih!oh!_gjf_i!_mn[\f_!_h!ho_mnli!j[�m'!hi!ji^l�[h![](
]_^_l![f!Ehmncnoni!I_rc][hi!^_f!O_aoli!Oi]c[f!hc![f!Ehmncnoni!^_!O_aolc^[^!
s!O_lpc]cim!Oi]c[f_m!^_!fim!Pl[\[d[^il_m!^_f!Amn[^i'!mchi![!fim!m_lpc]cim!ko_!
jl_mn[!^cl_]n[g_hn_!f[!O_]l_n[l�[!^_!O[fo^)!=^_g�m!^_!f[!h_]_mc^[^!^_!l_(
]ihi]_l!_mnim!i\mn�]ofim![^gchcmnl[ncpim'!b[s!ko_!]ihmc^_l[l!ko_!fim!gc(
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al[hn_m!ko_!m_!b[h!^_m_gj_�[^i!f[\il[fg_hn_!_h!Amn[^im!Qhc^im!s!ko_!
mih!̂ _jiln[^im!_h!_^[^_m!moj_lcil_m![!f[m!nl_m!i!]o[nli!̂ �][^[m!^_!pc^['!jil!
]cn[l![fa�h!l_`_l_hn_'!jo_^_h!h_]_mcn[l![n_h]c�h!l_f[]cih[^[!]ih!_h`_lg_(
^[^_m!]l�hc]i(^_a_h_l[ncp[m!]igi!f[!^c[\_n_m'!l_ko_lcl!n_l[jc[m!i!chmogim!
]igi![j[l[nim![o^cncpim!i!mcff[m!^_!lo_^[m'!_hnl_!inl[m!h_]_mc^[^_m!ko_!b[h!
mc^i!m_�[f[^[m!jil!f[m!ila[hct[]cih_m!^_!gcal[hn_m)!

H[m! l_mnlc]]cih_m! [f! ^_l_]bi! [! f[! m[fo^! ko_! _h`l_hn[h! fim! gcal[hn_m!
g_rc][him![f!j_lg[h_]_l!_h!Amn[^im!Qhc^im!mch!^i]og_hnim'!mo_f_h!ilc(
ach[lm_!_h!f[!cgjimc\cfc^[^!^_!]o\lcl!f[m!]oin[m!ko_!cgjih_!_f!mcmn_g[!^_!
[m_aol[gc_hni!jlcp[^i!ko_!_rcmn_!_h!^c]bi!j[�m!s!f[!ch_rcmn_h]c[!^_!chmnc(
no]cih_m!j�\fc][m!^_mnch[^[m![!a[l[hnct[l!_mn_!^_l_]bi)!H[m![fn_lh[ncp[m!j[(
l[![]]_^_l![!m_lpc]cim!^_!m[fo^!jil!j[ln_!^_!fim!gcal[hn_m!^ol[hn_!mo!j_l(
g[h_h]c[!_h!Amn[^im!Qhc^im!mih'!mch!^_g_lcn[l!mo!cgjiln[h]c[!s!oncfc^[^'!
g[hn_hc^[m!al[]c[m![f!_m`o_lti!^_!ila[hct[]cih_m!]cpcf_m!i!alojim!i!]iij_(
l[ncp[m'!ko_!_h!a_h_l[f!mifi!jo_^_h!\lch^[l!_f!jlcg_l!hcp_f!^_![n_h]c�h),+

=!j[lncl!^_!f[!^_jiln[]c�h'!f[![n_h]c�h![!f[!m[fo^!^_!fim!gcal[hn_m!_h(
`l_hn[!f[m!l_mnlc]]cih_m!^_f!mcmn_g[!^_!m[fo^!_h!I�rc]i'!ko_!m_!lca_!jil!_f!
]lcn_lci!^_!^c`_l_h]c[]c�h!^_!fim!m_lpc]cim!ko_!m_!\lch^[h![!f[m!j_lmih[m!
ko_!]o_hn[h!]ih!oh!_gjf_i!`ilg[f'![f!nc_gji!ko_!m_!][l[]n_lct[h!jil!oh!
^_m`ch[h]c[gc_hni!bcmn�lc]i!pch]of[^i![f! cgjofmi! cgjf�]cni!^_! f[!g_l(
][hncfct[]c�h!s!f[!][l_h]c[!^_!oh![og_hni!^_!f[!chp_lmc�h!j�\fc][!_h!_ff[m'!
ko_!_mn�![]il^_!]ih!_f![og_hni!^_!f[!ji\f[]c�h!s!mom!h_]_mc^[^_m)!Ah!oh!
m_hnc^i!mcgcf[l'!fim!gcal[hn_m!^_jiln[^im!n[g\c�h!nc_h_h!inl[m!h_]_mc^[(
^_m'!]igi!mih!f[!][j[]cn[]c�h!j[l[!_f!nl[\[di!s!_f![]]_mi![!f[!pcpc_h^['!ko_!
n[g\c�h!^_\_l�[h!_mn[l!]ihmc^_l[^[m!j[l[!a[l[hnct[l!mo!\c_h_mn[l)!
@_!g[h_l[!j[l[f_f[![! f[m!jli\f_g�nc][m!^_f![]]_mi![!^i]og_hnim!s!

m_lpc]cim'!fim!gcal[hn_m!ko_!mih!^_jiln[^im!s!mom!`[gcfc[m!_rj_lcg_hn[h!
oh[!m_lc_!^_!h_]_mc^[^_m!s!jli\f_g�nc][m!_h!_f!n_ll_hi!jmc]imi]c[f)!H[!_r(
j_lc_h]c[!^_!f[!^_jiln[]c�h'!mi\l_!ni^i!]o[h^i!_m!jimn_lcil![!oh!j_lci^i!
^_!p[lcim![�im!i!]o[h^i!f[m!j_lmih[m!h[]c_lih!i!_mno^c[lih!_h!Amn[^im!
Qhc^im'!cgjfc][!j[l[!_ffim!chn_al[lm_![!oh[!]ofnol[!ko_!s[!hi!f_m!_m!`[gc(
fc[l'!i!ko_'!_h![faohim!][mim'!ff_a[h![!m_hncl!]igi![d_h[)!O_a�h!m_�[f[h!f[m!
ila[hct[]cih_m'!b[s!gcal[hn_m!^_jiln[^im!ko_!ff_a[h!mch!m[\_l!_mj[�if!i!

,+!L[l[!_f![�i!-+,2'!,+!jil!]c_hni!^_!fim!]co^[^[him!_mn[^iohc^_hm_m!hi!]ihn[\[h!]ih!oh!m_aoli!
ko_!f_m!a[l[hnct[l[!m_lpc]cim!^_!m[fo^'!gc_hnl[m!ko_!-/!jil!]c_hni!̂ _!fim!l_mc^_hn_m!hi!]ihn[\[!]ih!
^c]b[!]i\_lnol[!s!/2!jil!]c_hni!^_!fim!gcal[hn_m!ch^i]og_hn[^im!n[gji]i!f[!n_h�[!#2--'!-+,4$)!
H[m!l_`ilg[m!jlijo_mn[m!_h!-+,2!b[]_h!ko_!fim!m_lpc]cim!^_!m[fo^!jlijil]cih_h!g_hil!]i\_lnol['!
mcahc`cko_h!g[sil_m!]imnim!j[l[!f[m!`[gcfc[m!s!l_^ot][h!_f!h�g_li!^_!`[gcfc[m!ko_!l_]c\_h!m_lpc(
]cim!^_!m[fo^!#Oj[hi'!-+,2$)!
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]ih!oh!g[h_di!gos!\�mc]i!^_f!gcmgi'!^_!fi!ko_!m_!^_lcp[!f[!h_]_mc^[^!
^_![jisi!_h!_mn_!][gji'!mi\l_!ni^i!]o[h^i!mom!jlis_]nim!cgjfc][h!chm_l(
n[lm_!f[\il[fg_hn_!i!_h!_f!mcmn_g[!_^o][ncpi)
Him!gcal[hn_m!^_jiln[^im!jo_^_h![\i][lm_![!l_nig[l!fim!p�h]ofim!i!

]ihn[]nim!ko_!n_h�[h![hn_m!^_!mo!m[fc^[!^_f!j[�m'!\om][h^i![!`[gcfc[l_m!i!
[gcaim!ko_!ji^l�[h![so^[lfim)!P[g\c�h!_m!`l_]o_hn_!ko_!_fcd[h!j_lg[h_(
]_l!i!pch]of[lm_!]ih!inlim!gcal[hn_m!^_jiln[^im!]ih!koc_h_m!]igc_ht[h!
[!]igj[lncl![fn_lh[ncp[m!^_![ll_h^[gc_hni!^_!pcpc_h^['!jlis_]nim!f[\il[(
f_m!i!_mj[]cim!mi]c[f_m!_h!fim!ko_!jo_^_h!l_jli^o]cl!i!l_nig[l!fim!]�^c(
aim!]ofnol[f_m!jlijcim!^_!mo!_rj_lc_h]c[!^_!pcpcl!_h!Amn[^im!Qhc^im)!D[s!
ko_!]ihmc^_l[l!ko_!_h!_mn_![\[hc]i!m_![\l_!oh[![gjfc[!a[g[!^_!jimc\cfc(
^[^_m'!^[^i!ko_!f[m!`ilg[m!^_!chm_l]c�h!mi]c[f'!f[\il[f!i!_^o][ncp[![f!_h(
]ihnl[lm_!_h!Amn[^im!Qhc^im!mih!n[g\c�h!gos!p[lc[^[m)!

Knlim!gcal[hn_m!ko_!b[h!mc^i!^_jiln[^im!_fca_h!f[!ij]c�h!^_!l_ni(
g[l!_f!pc[d_!^_!l_al_mi![f!hiln_'!s[!m_[!chmn[f�h^im_!_h!f[!`l[hd[!`lihn_lct[!
^_!I�rc]i'!i!_h]ihnl[h^i![fn_lh[ncp[m!j[l[!chn_lh[lm_!^_!ho_pi!_h!n_(
llcnilci!_mn[^iohc^_hm_)!Af!b_]bi!^_!ff_a[l!i!j_lg[h_]_l!_h!f[!`lihn_l[!
hiln_!^_!I�rc]i!f_m!i`l_]_'!jil!oh!f[^i'!f[!jimc\cfc^[^!^_!_h]ihnl[l!ij(
]cih_m!f[\il[f_m!i![fn_lh[ncp[m!j[l[!l_chal_m[l![!Amn[^im!Qhc^im)!=f!gcm(
gi!nc_gji'!fim!gcal[hn_m!ko_!m_!_h]o_hnl[h!_h!f[m!]co^[^_m!^_!f[!`lihn_(
l[!hiln_'!^ih^_!n[g\c�h!m_!o\c][h!fim!jlch]cj[f_m!johnim!^_!^_jiln[]c�h'!
jo_^_h!_rj_lcg_hn[l!n_gil![!m_l![al_^c^im!i!jo_^_h!_h!oh!gig_hni!
^[^i!m_l!_hlif[^im!_h![]ncpc^[^_m!^_fc]ncp[m)!

=!j[lncl!^_! f[m!^cmnchn[m!]o_mncih_m!_m\it[^[m'! f[m!ila[hct[]cih_m!^_!
gcal[hn_m!mo_f_h!l_]ollcl![!f[!g_n�`il[!^_f!_mn[h][gc_hni!j[l[!_rjl_m[l!
_f!m_hnc^i!^_!mo!_rj_lc_h]c[)!O_!mc_hn_h!x_mn[h][^imy!s!]ih!_f!j[mi!^_f!
nc_gji!m_!jl_aohn[h!jil!ko�'!mc!s[!_mn�h!fial[h^i![n_h^_l!mom!h_]_mc^[(
^_m!\�mc][m!^_!l_al_m[l![!I�rc]i'!mcao_h!mchnc_h^i!ko_!hi![p[ht[h!i!ko_!
hi!fial[h!_h]ihnl[l!oh[!ho_p[!chn_h]cih[fc^[^![!mo!jlis_]ni!^_!pc^[)!
H[!^_jiln[]c�h!n[g\c�h!jih_!_h!do_ai!_f!^_l_]bi![!jl_m_lp[l!i!jli(

]ol[l!f[!ohc^[^!`[gcfc[l)!=ohko_!f[!^_]cmc�h!^_!gcal[l!jo_^_!nig[lm_!^_!
g[h_l[!ch^cpc^o[f'!mc_gjl_!]ihn_h^l�![hn_]_^_hn_m'![jisim'!l_]olmim!i!l_(
j_l]omcih_m!_h![ko_ffim!]ih!koc_h_m!m_!nc_h_![fa�h!p�h]ofi!j[l_hn[f!i!_h!
_f!aloji!^ig�mnc]i)!Oc!\c_h!f[m!`[gcfc[m!jo_^_h'!_h!gig_hnim!_mj_]�`c]im'!
nig[l!^_]cmcih_m!ko_!ff_p_h![!mom!gc_g\lim![!nl[s_]nilc[m!ch^cpc^o[f_m'!_m(
n[m!g_^c^[m!mc_gjl_!mih!pifohn[lc[m'![!^c`_l_h]c[!^_!f[!m_j[l[]c�h!`iltim[!
s![\lojn[!ko_!m_!jli^o]_!_h!fim!][mim!^_!^_jiln[]c�h)!

H[!m_j[l[]c�h!i\fca[^[!̂ _!fim!gc_g\lim!̂ _!oh[!̀ [gcfc[![!j[lncl!̂ _!oh[!
jif�nc]['!jlial[g[!i![]]c�h!ao\_lh[g_hn[f'![^_g�m!^_!f[m!l_j_l]omcih_m!
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jmc]imi]c[f_m'!cgjfc][!n[g\c�h!ff_p[l![!][\i!nl�gcn_m!f_a[f_m![hn_![onilc(
^[^_m!_mn[^iohc^_hm_m'!j[l[!fi!]o[f!_m!h_]_m[lci!mifc]cn[l!j_lgcmi!j[l[!l_(
chal_m[l![!̂ c]bi!j[�m!s!_rjfil[l!f[m!p�[m!f_a[f_m!j[l[!fial[l!f[!l_ohc`c][]c�h)
Ah!n�lgchim!̂ _!f[!]igjimc]c�h!̂ _!fim!alojim!̂ ig�mnc]im'!f[!̂ _jiln[(

]c�h!n[g\c�h!jo_^_!a_h_l[l![ll_afim!_h!fim!ko_!mom!gc_g\lim!m_!p_h!`il(
t[^im![!chmn[f[lm_!_h![g\im!f[^im!^_!f[!`lihn_l['!mcno[]c�h!ko_!jo_^_!^_m(
a[mn[l!fim!p�h]ofim!`[gcfc[l_m'!mi\l_!ni^i!]o[h^i!fim!cgjfc][^im!^cl_]nim!
mih!j[^l_m!_!bcdim)!H[!m_j[l[]c�h!`[gcfc[l!`iltim[!nc_h_'!jil!fi!n[hni'!m_lc[m!
l_j_l]omcih_m!jmc]imi]c[f_m!s!jo_^_!]ifi][l![f!aloji!^ig�mnc]i!_h!oh[!
mcno[]c�h!^_!al[h^_m!_m`o_ltim!j[l[!g[hn_h_l!f[!]_l][h�['!ch]fos_h^i!f[m!
jimc\cfc^[^_m!^_!ko_!fim!`[gcfc[l_m!hi!^_jiln[^im!^_]c^[h!l_nilh[l![!I�(
rc]i'!ko_!f[!j_lmih[!^_jiln[^[!m_![llc_mao_![!l_chal_m[l![!Amn[^im!Qhc(
^im!i!f[!^_]cmc�h!^_!ko_!fim!bcdim!g_hil_m!^_!,3![�im!j_lg[h_t][h!_h!
Amn[^im!Qhc^im!mch!ji^_l!pcpcl!]ih!mom!j[^l_m)!H[!ij]c�h!^_!_mn_!nc_gji!
^_!_mj_l[!jo_^_!b[]_lm_!j_hm[h^i!_h!ko_![f!gig_hni!_h!ko_!fim!hc�im!
[^koc_l[h!f[!g[sil�[!^_!_^[^'!jo_^[h!]ihn[l!]ih!ho_p[m!ij]cih_m!j[l[!
fial[l!f[!l_ohc`c][]c�h!`[gcfc[l)!

(3<,95(<0>(;!>0()3,;!A!5,*,;(90(;

=f!]ihmc^_l[l!f[m!jli\f_g�nc][m!_m\it[^[m'!][\_!]ihmc^_l[l!f[!jimc\cfc^[^!
s!h_]_mc^[^!^_!ko_!f[m!`lihn_l[m!m_[h!a_mncih[^[m!^_m^_!oh[!j_lmj_]ncp[!
�nc][!ko_!jiha[!]igi!chn_l�m!jlcilcn[lci!_f!l_mj_ni![!fim!^_l_]bim!bo(
g[him!^_!fim!gcal[hn_m'!o\c]�h^ifim!jil!_h]cg[!^_!f[m!h_]_mc^[^_m!^_f!
_d_l]c]ci!^_!f[!mi\_l[h�[!s!^_!f[!jlimj_lc^[^!^_f!jlis_]ni!_]ih�gc]i!^_!
fim!j[�m_m!^igch[hn_m)!
Amn[!�nc][!^_!f[m!`lihn_l[m!_h`i][^[![!fim!^_l_]bim!bog[him!cgjfc][(

l�[!ko_!f[m!l_f[]cih_m!_]ih�gc][m!_hnl_!j[�m_m!nopc_l[h!_m[!gcmg[!chn_h(
]cih[fc^[^)!=mcgcmgi'!_mni!mcahc`c][!oh[!gcl[^[!�nc][!^_!f[!bcmnilc[!j[l[!
l_]ihi]_l!ko_!f[!]ih^c]c�h!^_!_gji\l_]cgc_hni!i!_hlcko_]cgc_hni!^_!
^_n_lgch[^im!j[�m_m!_m!]ihm_]o_h]c[!^_!mcno[]cih_m!bcmn�lc][m!_h!f[m!ko_!
[faohim!j[�m_m!m_!b[h!\_h_`c]c[^i!s!inlim!m_!b[h!pcmni![`_]n[^im)!@[^i!ko_!
fim!][g\cim!_h!_mn_!m_hnc^i![j[l_]_h!]igi!ji]i!jli\[\f_m!_h!_f!]ihn_r(
ni![]no[f'!]ihpc_h_!]ihmc^_l[l!g_^c^[m!ko_!jo^c_l[h!cgjf_g_hn[lm_!_h!
fi!chg_^c[ni'!i!\c_h!ko_!mola_h!^_!f[!jl�]nc][!^_!f[m!gcmg[m!_rj_lc_h]c[m!
^_!f[m!ila[hct[]cih_m!^_!gcal[hn_m!^_jiln[^im)!

H[!jimc\cfc^[^!^_!ff_p[l![!][\i!oh!l_acmnli!chg_^c[ni!s!oh!^c[ah�m(
nc]i!^_n[ff[^i!^_!f[m!][l[]n_l�mnc][m'!h_]_mc^[^_m!s!_rj_]n[ncp[m!^_!fim!gc(
al[hn_m!ko_!mih!^_jiln[^im!][^[![�i'!jo_^_!m_l!oh[!g_^c^[!^_!al[h!onc(
fc^[^'!jo_mni!ko_!j_lgcncl�[!ilc_hn[l!][g\cim!_h!f[m!f_s_m'!f[m!jif�nc][m!s!
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fim!m_lpc]cim!ko_![]no[fg_hn_!m_!^_mnch[h![!_ffim)!Qh!^c[ah�mnc]i!]ih!_m(
n[m!][l[]n_l�mnc][m'!m_a�h!jlijih_h!f[m!ila[hct[]cih_m'!jo_^_!m_l!mog[g_h(
n_!�ncf!j[l[!ko_!fim!m_lpc]cim!ko_!i`l_]_!_f!Amn[^i!g_rc][hi![!fim!gcal[h(
n_m!^_jiln[^im!p[s[h!g�m! [ff�!^_!\lch^[lf_m! ch`ilg[]c�h! l_mj_]ni!^_! f[m!
^_j_h^_h]c[m![!f[m!ko_![]o^cl!j[l[!i`l_]_lf_m![fn_lh[ncp[m!n[hni!_h!f[!_n[j[!
jl_pc[![!f[!^_n_h]c�h!jil!f[m![onilc^[^_m!_mn[^iohc^_hm_m'!_h!_f!gig_hni!
^_!f[!^_n_h]c�h'!]igi![!f[!ff_a[^[![!I�rc]i!s!f[!jimc\cfc^[^!^_!chm_ln[l(
m_!mi]c[f!s!f[\il[fg_hn_!_h!_f!g_^c[hi!jf[ti)!=mcgcmgi'!j_lgcncl�[!ko_![f!
[n_h^_l!f[m!h_]_mc^[^_m!^_!fim!gcal[hn_m!^_jiln[^im!m_!\lch^_h!^cmnchnim!nc(
jim!^_![jisim!m_a�h!m_!nl[n_!^_!hc�im'!d�p_h_m!i![^ofnim'!i!^_!]ih`ilgc^[^!
]ih!mo!hcp_f!i!h_]_mc^[^_m!^_!_m]if[lc^[^!s!_f!ncji!^_!_rj_lc_h]c[!f[\il[f!
ko_!_p_hno[fg_hn_!jo_^[h!n_h_l)!
O_a�h! _mn[! f�ac][! ji^l�[h! _mn[\f_]_lm_! [f\_lao_m! ^_! []iac^[! j[l[!

\lch^[l!oh!l_]c\cgc_hni!^cahi'!ko_!\lch^_!f[!ch`ilg[]c�h!s![jisim!chm(
ncno]cih[f_m!h_]_m[lcim)!=mcgcmgi'!a[l[hnct[l!f[!]ihnchoc^[^!s![gjfc[]c�h!
^_f!g[la_h!^_![]]c�h!^_!jlial[g[m!]igi!xOigim!I_rc][himy,,!s!inlim!
mcgcf[l_m'!^_!n[f!`ilg[!ko_!m_!`[]cfcn_!f[!_`_]ncp[!chm_l]c�h!f[\il[f!^_!f[m!
j_lmih[m!^_jiln[^[m'!n_hc_h^i!_h!]o_hn[!f[!chp_lmc�h!_mn[n[f!h_]_m[lc[!s!
_pcn[h^i!_f!]fc_hn_fcmgi!jif�nc]i)!

L[l[!_f!`oh]cih[gc_hni![^_]o[^i!^_!_mn_!ncji!^_!jlial[g[m!s!_f![](
]_mi!_`_]ncpi![!m_lpc]cim!^_!_^o][]c�h!s!m[fo^!m_!^_\_h!l_pcm[l!fim!l_ko_(
lcgc_hnim'!][l[]n_l�mnc][m!s!bigifia[]c�h!chn_lh[]cih[f!^_!fim!^i]og_h(
nim!^_!c^_hnc^[^'!]igi!_f![]n[!^_!h[]cgc_hni!s!f[!]l_^_h]c[f!^_!_f_]nil'!
_hnl_!inlim)!=mcgcmgi'!m_!l_ko_lcl�[!\lch^[l![!fim!gcal[hn_m!^_jiln[^im!s!
[!mom!`[gcfc[m!f[![m_mil�[!f_a[f!j[l[!ji^_l!_d_l]_l!mom!^_l_]bim'!n[hni!l_m(
j_]ni!^_!f[m![onilc^[^_m!_mn[^iohc^_hm_m!]igi!g_rc][h[m'!ch]foc^im!fim!
g_][hcmgim!ko_!`[]cfcn_h!f[!l_[fct[]c�h!^_!nl�gcn_m!_h!Amn[^im!Qhc^im)
H[!_rj_lc_h]c[!^_!f[m!ila[hct[]cih_m!l_gcn_'![f!g_him'![!^im!jl�]nc][m!

i!chn_lp_h]cih_m!ko_!jo_^_h!l_[fct[lm_!^cl_]n[g_hn_!]ih!fim!gcal[hn_m!
^_jiln[^im!s!ko_!b[h!gimnl[^i!m_l!̂ _!al[h!oncfc^[^'!mi\l_!ni^i!mc!m_!]ih(
mc^_l[h!mom!l_j_l]omcih_m!jmc]imi]c[f_m)!
Qh[!_m!_f!jlial[g[!^_!g_hnil_m'![!nl[p�m!^_f!]o[f!fim!gcal[hn_m!ko_!

ff_a[lih!b[]_!p[lcim!g_m_m!i![�im!\lch^[h![m_mil�[![!fim!gcal[hn_m!^_(

,,!Him!]igjih_hn_m!^_f!Llial[g[!Oigim!I_rc][him'!ko_!_h!mo!g[sil�[!mih!^_!ch`ilg[]c�h'![m_(
mil�[!s!l_[fct[]c�h!^_!a_mncih_m!j[l[!i\n_h_l!fim!m_lpc]cim!ko_!^cmnchn[m!chmn[h]c[m!ao\_lh[g_hn[f_m!
i`l_]_h![!ni^im!fim!]co^[^[him!g_rc][him'!jo_^_h!]ihmofn[lm_!_h!mo!^_]l_ni!^_!]l_[]c�h!#;.(;9,'!
-+,1$)!=!f[!`_]b[!^_!l_[fct[]c�h!^_f!jl_m_hn_![h�fcmcm![�h!hi!m_!b[![hoh]c[^i!mc!_mn_!jlial[g[!n_h(
^l�!]ihnchoc^[^!^ol[hn_!f[![]no[f![^gchcmnl[]c�h!i!]o�f_m!mih!f[m!gi^c`c][]cih_m!ko_!m_!f_!b[l�[h)!
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jiln[^im!l_]c�h!ff_a[^im'!ko_!jo_^_!m_l!^_!al[h!oncfc^[^!_h!oh!m_hnc^i!
jl�]nc]i'![m�!]igi!oh!_mj[]ci!^_!_gj[n�[!s!_h]o_hnli!ko_!fim!`iln[f_t][)!

?ih!oh!m_hnc^i!mcgcf[l'!f[!l_[fct[]c�h!^_!alojim!^_!_h]o_hnli!_hnl_!
fim!gcal[hn_m!^_jiln[^im!s!mom!`[gcfc[m!jo_^_![so^[lfim![!a_h_l[l!ho_pim!
p�h]ofim'![!]ihmnlocl!oh[!ho_p[!f_]nol[!^_!mo!mcno[]c�h!s!mo!jlis_]ni!^_!
pc^['![^_g�m!^_!^[lf_m!f[!jimc\cfc^[^!^_!j[lnc]cj[l!_h!l_^_m!ko_!f_m!jo_(
^[h!\lch^[l!ch`ilg[]c�h'!̂ cmnchnim![jisim!s![]igj[�[gc_hni!jmc]imi]c[f'!
ko_!m_!po_fp_!]lo]c[f!]o[h^i!m_!pcp_h!_rj_lc_h]c[m!^_!_mn_!ncji)!
?igi! m_�[f[h! f[m! ila[hct[]cih_m'! _mnim! alojim! jo_^_! ]ihnlc\ocl! [!

ko_!fim!gcal[hn_m!]o_hn_h!]ih!g_dil_m!_f_g_hnim!j[l[!nig[l!s![mogcl!
mom!jlijc[m!^_]cmcih_m![f!nc_gji!ko_!f_m!j_lgcn_![p[ht[l!_h!f[!]ihmnlo](
]c�h!^_![fn_lh[ncp[m!^_!_rcac\cfc^[^!_h!n[hni!m_!]ihmc^_l_h![!m�!gcmgim!
]igi!mod_nim!]ih!^_l_]bim)!
Lil!�fncgi'!f[m!ila[hct[]cih_m!b[h!ff_p[^i![!][\i![]]cih_m!j[l[!pc(

mc\cfct[l!f[m!jli\f_g�nc][m!ko_!pcp_h!fim!gcal[hn_m!^_jiln[^im'![m�!]igi!
_m`o_ltim!j[l[!f[!]ih`ilg[]c�h!^_!l_^_m!]if[\il[ncp[m!_hnl_!^cmnchnim![](
nil_m!mi]c[f_m!j[l[!_h]ihnl[l![fn_lh[ncp[m)!=!f[!`_]b['!_rcmn_h!^cmnchnim!g[(
ho[f_m,-!]ih!ch`ilg[]c�h!mi\l_!m_lpc]cim!s!jli]_^cgc_hnim!dol�^c]im!ko_!
jo_^_h!l_ko_lcl!fim!gcal[hn_m)!H[m!ila[hct[]cih_m!_h`[nct[h!f[!h_]_mc^[^!
^_![]]_^_l![!g_^cim!j�\fc]im!]igi!chn_lh_n'!f[!l[^ci!i!f[!n_f_pcmc�h!s[!
ko_'!_h!mo!_rj_lc_h]c['![!nl[p�m!^_!_mnim!_m!jimc\f_!jl_mcih[l![!f[m![onilc(
^[^_m!s!^_!_m[!`ilg[![p[ht[l!b[]c[!fim!][g\cim!ko_!m_!l_koc_l_h)!

*65*3=;065,;

Him!^[nim! mi]ci^_gial�`c]im! ^cmjihc\f_m!go_mnl[h!oh! [m]_hmi!j[of[nc(
hi!s!]ihmn[hn_!^_f!h�g_li!^_!gcal[hn_m!ko_!mih!^_jiln[^im!^_!Amn[^im!
Qhc^im)!H[m!`fo]no[]cih_m!j[l_]_h!l_mjih^_l![!_jcmi^cim!jlijcim!^_!f[m!
n_h^_h]c[m!jif�nc]i(_f_]nil[f_m!s!f[m!h_]_mc^[^_m!^_!`o_lt[!^_!nl[\[di!jil!
j[ln_!^_f!mcmn_g[!_]ih�gc]i!^_!^c]bi!j[�m)!

H[m!][l_h]c[m!ko_!pcp_h!fim!gcal[hn_m!l_mj_]ni!̂ _f![]]_mi![!_gjf_i!̂ ca(
hi'!m_lpc]cim!^_!m[fo^!s!^_!_^o][]c�h'!m_!_h]o_hnl[h!jl_m_hn_m!n[hni!_h!_f!
foa[l!^_!ilca_h!]igi!_h!f[!_rj_lc_h]c[!^_!_mn[h]c[!_h!Amn[^im!Qhc^im'!_h!
^ih^_'!_h!f[!jl�]nc]['!hi!]o_hn[h!]ih!^c]bim!m_lpc]cim!i!mif[g_hn_!_h!`il(
g[!g�hcg[!s!^_j_h^c_h^i!^_!mo!][j[]c^[^!^_!j[ai)!=f!m_l!^_jiln[^im'!_m(
n[m!`ilg[m!^_!_r]fomc�h!po_fp_h![!jl_m_hn[lm_![!nl[p�m!^_!ho_pim!i\mn�]ofim!
chmncno]cih[f_m!i!jlijcim!^_f!g_l][^i!f[\il[f!g_rc][hi)!

,-!R�[m_'!jil!_d_gjfi'!_f!g[ho[f!jo\fc][^i!jil!R[f^cpc[!Ra!NY&!#-+,4$!s!j[l[!_f!][mi!^_f!_mn[^i!^_!
Lo_\f['!_f!nl[\[di!jo\fc][^i!jil!C[m]�h!Ra!NY)!#-+,3$)
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Ah!_f!][gji!̂ _!f[m!l_j_l]omcih_m!jmc]imi]c[f_m!l_m[fn[h!f[m!]ihm_]o_h(
]c[m!ko_![][ll_[h!_f!nloh][gc_hni!miljl_mcpi!^_f!jlis_]ni!^_!pc^['![m�!]i(
gi!f[!][^[!p_t!g�m!`l_]o_hn_!m_j[l[]c�h!`[gcfc[l! `iltim[![!][om[!^_! f[!
^_jiln[]c�h'!ko_!m_![ao^ct[!]o[h^i!chpifo]l[![!hc�im!s!d�p_h_m)!Am!jl_i(
]oj[hn_!ko_![f!g_him!/)0!gcffih_m!^_!hc�im!_h!Amn[^im!Qhc^im!_mn�h!_h!
lc_mai!^_!pcpcl!f[!m_j[l[]c�h!`[gcfc[l!`iltim[!jil!^_jiln[]c�h)!

H[!_rj_lc_h]c[!^_!l_nilhi!^_!fim!gcal[hn_m!hi!m_!jl_m_hn[!]igi!oh[!
_rj_]n[ncp[!^_!g_dil['!s[!ko_!f[m!]ih^c]cih_m!^_!pc^[!]ih!f[m!ko_!m_!_h(
]o_hnl[h![!mo!l_al_mi'!mi\l_!ni^i!_h!_f!�g\cni!f[\il[f'!]ihnch�[h!mc_h(
^i!gos!mcgcf[l_m![!f[m!ko_!^_d[lih'!i!ch]fomi!jo_^_h!b[\_l!_gj_il[^i)!
=!_mn[m!^c`c]ofn[^_m!m_!mog[!_f!b_]bi!^_!ko_!f[!jif�nc][!gcal[nilc[!g_rc(
][h['![!j_m[l!^_!f[m!_rj_]n[ncp[m!^_!][g\ci![!j[lncl!^_!oh[![fn_lh[ncp[!^_!
ai\c_lhi!ko_!m_!b[!jlihoh]c[^i!jil!f[!nl[hm`ilg[]c�h'!mih!gos!mcgcf[(
l_m'![!`ch[f_m!^_!-+,4'![!f[m![^ijn[^[m!jil!f[m![^gchcmnl[]cih_m![hn_lcil_m)
H[m!l_mjo_mn[m!ko_!fim!gcal[hn_m!^[h![!f[!jli\f_g�nc][!^_!f[!^_jiln[(

]c�h!jo_^_h!nl[hmcn[l!n[hni!jil!f[m!p�[m!ch^cpc^o[f_m!]igi![!nl[p�m!̂ _!jli(
s_]nim!]if_]ncpim)!H[!f_]nol[!_f[\il[^[!jil!f[m!ila[hct[]cih_m!^_!gcal[h(
n_m!^_jiln[^im'![m�!]igi!fim!jlis_]nim!i!m_lpc]cim!ko_!\lch^[h'!nc_h_h!f[!
j[lnc]of[lc^[^!^_!_mn[l!cgjofm[^im!_h!`ilg[![onia_mncp['!mifc^[lc[!b[]c[!
koc_h_m!b[h!pcpc^i!_rj_lc_h]c[m!mcgcf[l_m!s!]ih!oh[!]f[l[!j_lmj_]ncp[!^_!
l_cpch^c][]c�h!̂ _!̂ _l_]bim'!s[!m_[!]ihn[l!]ih!̂ i]og_hnim!̂ _!c^_hnc^[^!i!
^_!ko_!m_!a[l[hnc]_h!mom!^_l_]bim!mi]c[f_m!s!f[\il[f_m)!=!nl[p�m!^_!_mn_!nc(
ji!̂ _!jlis_]nim'!fim!gcal[hn_m!go_mnl[h!ko_!hi!j_lg[h_]_h!j[mcpim![hn_!
f[m![]]cih_m!ao\_lh[g_hn[f_m'!mchi!ko_!f[m!_p[f�[h!]l�nc][g_hn_!s![]n�[h!
`l_hn_![!_ff[m)!=!j_m[l!^_!_mn_!_m`o_lti'!mom![]]cih_m!ila[hct[ncp[m!s!l_cpch(
^c][ncp[m!hi!nc_h_h'![f!g_him!b[mn[![bil['!f[!mo`c]c_hn_!̀ o_lt[!s![ll[cai!mi(
]c[f!j[l[!_gjod[l!f[m!nl[hm`ilg[]cih_m!mi]c[f_m!ko_!m_!l_koc_l_h)
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EEE)!N_j_l]omcih_m!jmc]imi]c[f_m!_h!hc�im!!
s!d�p_h_m!gcal[hn_m!ko_!mifc]cn[h!l_`oaci!!

_h!f[!`lihn_l[!mol!^_!I�rc]i

H[!gcal[]c�h!]_hnli[g_lc][h[!b[]c[!Amn[^im!Qhc^im!b[!c^i!_h![og_hni!
^ol[hn_!fim!�fncgim![�im!s'!dohni!]ih!_mn['!m_!b[h!gi^c`c][^i!f[m!][om[m!ko_!
f[!ilcach[h'!mom!][l[]n_l�mnc][m!s!f[m!l_mjo_mn[m!ao\_lh[g_hn[f_m)!Amn[m!nl[hm(
`ilg[]cih_m!a_h_l[h'![mcgcmgi'!^cmnchn[m! l_j_l]omcih_m!_h! f[! m[fo^!g_h(
n[f!^_!fim!gcal[hn_m!s'!_h!]ihm_]o_h]c['!ho_p[m!h_]_mc^[^_m!s!l_nim!j[l[!_f!
[]igj[�[gc_hni!jmc]imi]c[f!ko_!_p_hno[fg_hn_!m_!f_m!jo_^_!\lch^[l)!?i(
gi!j[ln_!^_!_mnim!][g\cim'!f[![fn_lh[ncp[!f_a[f!^_!mifc]cn[l!l_`oaci!_h!fim!
j[�m_m!^_!nl�hmcni!i!^_mnchi'!mc!\c_h!][^[!p_t!g�m!]ihi]c^[!s!om[^[!jil!fim!
gcal[hn_m'!fim!^cp_lmim!j[mim!ko_!b[s!ko_!^[l!j[l[!_d_l]_l!_mn_!^_l_]bi!mih!
n[g\c�h!oncfct[^im!jil! f[m![onilc^[^_m'!]igi!m_!go_mnl[![!]ihncho[]c�h'!
]ih!f[!jl_n_hmc�h!^_!^_m[f_hn[l!fim!jli]_mim!gcal[nilcim)!
?igi!j[ln_!^_!_mn[!jli\f_g�nc][!n[g\c�h!m_!i\m_lp[!ko_!f[!]ih^c(

]c�h!̂ _!chal_m[l![!oh!j[�m!mch!l_[fct[l!_f!jli]_^cgc_hni![^gchcmnl[ncpi!]i(
ll_mjih^c_hn_!mo_f_![mi]c[lm_'!_ll�h_[g_hn_'!]ih!pcmcih_m!ko_!fcgcn[h!fim!
^_l_]bim!^_!fim!gcal[hn_m'!gc_hnl[m!ko_!f[!mifc]cno^!^_![mcfi!j[l_]_!dom(
nc`c][l!f[!^_n_h]c�h!s!f[!_mj_l[!jlifia[^[!^_!f[!l_mjo_mn[!ao\_lh[g_hn[f)!
Ah!_mn_!j[hil[g[!l_mofn[!j_lnch_hn_!jl_aohn[lhim'!�]o�f_m!mih!f[m!l_(

j_l]omcih_m!j�\fc][m!s!jmc]imi]c[f_m'!_h!_f!g[l]i!^_!f[!m[fo^!chn_al[f'!^_!
f[!gcal[]c�h'!_f!_h]c_lli!s!f[m![fn_lh[ncp[m![!f[!^_n_h]c�h;!Af!jlij�mcni!^_!
_mn_!][j�nofi!_m![h[fct[l!f[m!_rjl_mcih_m!s![fn_lh[ncp[m!_h!_f!][gji!jmc]i(
mi]c[f!ko_!m_!mom]cn[h![!j[lncl!^_!f[!^_]cmc�h!^_!gcal[l!s!mifc]cn[l!l_`oaci!
n_hc_h^i!]igi!l_`_l_hn_!f[m!j_lmj_]ncp[m!n_�lc][m!g�m!cgjiln[hn_m'!f[!ch(
`ilg[]c�h!_mn[^�mnc][!s!fim!_mno^cim!l_[fct[^im!_h!]ill_^il_m!gcal[nilcim!
^_!inl[m!l_acih_m!^_f!goh^i)!L[l[!_h][l[l!_mn[!jl_aohn['!^[^[!f[!][hnc^[^!
^_!ch`ilg[]c�h!ko_!m_!b[!a_h_l[^i'!_f!n_g[!m_!nl[n[!_h!fim!^im!][j�nofim!
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mcaoc_hn_m)!Ah!_mn_'!m_![\il^[!f[!jli\f_g�nc][!^[h^i!jlcilc^[^![!f[!j_lm(
j_]ncp[!^_!hc�im!s!d�p_h_m,!mifc]cn[hn_m!^_!l_`oaci'!^_!ilca_h!]_hnli[g_(
lc][hi'!_h!mo!j[mi!jil!_f!mol_mn_!g_rc][hi)!

Ah!oh!jlcg_l!ch]cmi!m_!jf[hn_[!f[!jimc\cfc^[^!^_![h[fct[l!f[m!l_j_l]o(
mcih_m!ko_!a_h_l[!f[!_rj_lc_h]c[!^_!mifc]cno^!^_!l_`oaci'!_h!_f!jf[hi!mch(
nig�nc]i'!]ih!oh[!j_lmj_]ncp[!jmc]imi]c[f!ko_! ch]fos_!`[]nil_m!]ihn_r(
no[f_m'!jif�nc]im!s!]ofnol[f_m)!
Ah!_f!m_aoh^i'!m_!l_nig[!f[!`caol[!f_a[f!^_f!l_`oaci!j[l[!m_�[f[l![fao(

him!^_!fim!i\mn�]ofim!^_!mo!jo_mn[!_h!jl�]nc][!ko_!^_\_h!m_l!pcmc\cfct[^im!
s!_fcgch[^im)!H[m!l_j_l]omcih_m!jmc]imi]c[f_m!^_!f[!_rj_lc_h]c[!^_!mifc(
]cn[l!l_`oaci!m_!l_nig[h!_h!_f!n_l]_l!ch]cmi'!j[l[!fi!]o[f!m_!l_]oll_!n[g(
\c�h![!_mno^cim!ko_!m_!b[h!l_[fct[^i!_h!]ill_^il_m!gcal[nilcim!_h!inl[m!
l_acih_m!^_f!goh^i)!O_!jlijih_!]ihmc^_l[l!ko_!f[!mifc]cno^!^_!l_`oaci!
_m!oh[![fn_lh[ncp[!j[l[!_pcn[l!f[!pcif_h]c[!jl_m_hn_!_h!_f!foa[l!^_!ilca_h!s!
ko_!]ihnlc\os_![!ko_!fim!gcal[hn_m!m_![mog[h!]igi!mod_nim!^_!^_l_]bi)!

Ah!_f!]o[lni!ch]cmi!m_![h[fct[h!f[m!l_j_l]omcih_m!jmc]imi]c[f_m!ko_!m_!
b[h!^i]og_hn[^i!_h!hc�im!s! d�p_h_m'! ch]foc^[m'!_h!j[lnc]of[l'! f[m!]ih(
m_]o_h]c[m!^_!f[!pcif_h]c[!ko_!bis!]ihnch�[!_d_l]c�h^im_!_mj_]c[fg_hn_!
]ihnl[!f[m!god_l_m)!

H[!h_]_mc^[^!^_!^_mh[nol[fct[l!f[!l_f[]c�h!_hnl_!l_`oaci!s!^_n_h]c�h'!
[m�!]igi!f[m!p_hn[d[m!ko_!m_!^_n_]n[h![!j[lncl!^_!f[!jo_mn[!_h!jl�]nc][!^_!
f[m![fn_lh[ncp[m![!f[!^_n_h]c�h!m_!l_nig[h!_h!_f!ch]cmi!]ch]i)!Lil!�fncgi'!
_h!_f! m_rni! ch]cmi'! m_! [h[fct[! f[! ch`ilg[]c�h!_mn[^�mnc][!^cmjihc\f_!j[l[!
gimnl[l!_f![og_hni!^_!hc�im!s!d�p_h_m!gcal[hn_m!s'!^_!_hnl_!_ffim'!koc_(
h_m!mifc]cn[h!l_`oaci'![^pclnc_h^i!fim!jli\f_g[m!_g_la_hn_m'!]igi!_f!l_(
t[ai!g[silcn[lci!_!chpcmc\cfct[^i!_h!f[!l_mifo]c�h!^_!f[m!mifc]cno^_m!^_!l_(
`oaci!ko_!m_![ao^ct[h![f!_gj_t[l!_f![�i!-+,4)!
Ah!_f!]ihn_rni!^_!_mn[!ch`ilg[]c�h'!_h!_f!][j�nofi!ER!m_!_rjih_h'!j[l[!

^[l!]ihnchoc^[^![!fi!_rjo_mni!_h!_mn_'!fim!l_mofn[^im!i\n_hc^im![!j[lncl!^_!
i\m_lp[]c�h!^_!][gji!s!_hnl_pcmn[m!m_gc_mnlo]nol[^[m!ko_!`o_lih!l_[fct[(
^im![!hc�im!s!d�p_h_m!gcal[hn_m!_h!mo!j[mi!jil!?bc[j[m)!O_!nl[n[!̂ _!g_hil_m!
ko_!pc[d[\[h!mch!]igj[��[!^_!oh![^ofni!i!\c_h!b[]�[h!mo!nl[p_m�[!_h!alo(
jim!`[gcfc[l_m!ko_!ch]fos_lih!f[!jl_m_h]c[!n[hni!^_!hc�im!]igi!^_![^ofnim)!
Af![laog_hni!]_hnl[f!̂ _f!][j�nofi!_m!ko_!f[!_rj_lc_h]c[!̂ _!m_l![jl_b_h(

^c^i!s!mifc]cn[l!l_`oaci!nc_h_!l_j_l]omcih_m!jmc]imi]c[f_m!ko_!g[l][h!f[!pc^[!

,!Och!^_d[l!^_!l_]ihi]_l!ko_!f[![mcah[]c�h!^_!_^[^_m!_mj_]�`c][m!j[l[!f[m!_n[j[m!^_!]l_]cgc_hni!s!
^_m[lliffi!jo_^_!_rjl_m[l!jimc]cih_m!gos!^cmnchn[m!s!b[mn[!ijo_mn[m'!_h!_mn_!nl[\[di!oncfct[gim!f[!
_rjl_mc�h!xhc�im!s!d�p_h_my!j[l[!l_`_lclhim![!f[m!god_l_m!s!big\l_m!g_hil_m!^_!,3![�im)!
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^_!fim!hc�im!s!d�p_h_m'!s!jo_^_h!a_h_l[l!]ihm_]o_h]c[m!al[p_m)!=mcgcmgi'!
ko_!f[!_mj_l[!^_!f[!l_mifo]c�h!^_!mo!mifc]cno^!^_!l_`oaci!hi!n_h^l�[!jil!ko�!
l_[fct[lm_!_h!mcno[]c�h!̂ _!l_]fomc�h!s!ko_!f[m![fn_lh[ncp[m![!f[!̂ _n_h]c�h'!ko_!
s[!_mn�h!l_]ihi]c^[m!f_a[fg_hn_'!go_mnl[h!al[h^_m!p_hn[d[m)!

/(*0(!=5(!*(9(*<,90B(*0J5!+,!36;!50I6;!A!1J>,5,;!!
8=,!;630*0<(5!9,-=.06

H[m!_mn[^�mnc][m!i`c]c[f_m!^cmjihc\f_m!him!j_lgcn_h!^_fcgcn[l!f[!g[ahcno^!s!
]igjl_h^_l![faoh[m!][l[]n_l�mnc][m!^_!fim!hc�im'!hc�[m!s![^if_m]_hn_m!ko_!
mifc]cn[h!l_`oaci'!j[l[!fi!]o[f!_m!h_]_m[lci!o\c][l!mo!l_f[]c�h!]ih!_f!nin[f!
^_!gcal[hn_m!s!]ih!fim!l_mofn[^im!^_!f[m!l_mifo]cih_m)!O_a�h!f[!Ah]o_mn[!
^_!Ical[]c�h!_h!f[!Blihn_l[!Ool!#Agc`(O$'!f[!][hnc^[^![ho[f!^_!gcal[hn_m!
jlip_hc_hn_m!^_!?_hnli[g�lc][!ko_!]lot[h!f[!`lihn_l[!mol!^_!I�rc]i!m_!
o\c][!_h!g�m!^_!1++!+++!j_lmih[m)-!

-)/)!,,,"#"!Llch]cj[f_m!_mn[]cih_m!gcal[nilc[m!_h!_f!_mn[^i!^_!?bc[j[m

Amn[^i
^_!R_l[]lot

Amn[^i
^_!K[r[][

Amn[^i
^_!P[\[m]i

Amn[^i
^_!?bc[j[m

Co[n_g[f[
K]�[hi
L[]�`c]i
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$
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A)!I)!P[j[]bof[

A)!I)!Pornf[!Conc�ll_t

A)!I)!?igcn�h

A)!I)!O[h!?lcmn�\[f!^_!f[m!?[m[m

A)!I)!L[f_hko_

#

$

%

Bo_hn_5!054!#-+,4$)!

-!=ohko_!_m!^c`�]cf!]ihn[l!]ih!oh!^[ni!jl_]cmi!s![]no[fct[^i!^_!]o�hnim!gcal[hn_m!]lot[h![ho[f(
g_hn_!f[!`lihn_l[!_hnl_!?_hnli[g�lc][!s!I�rc]i'!f[!Agc`!mol!#;9,'!-+,25!3.$!i`l_]_!^[nim!ko_!
jo_^_h!ch^c][l!f[!g[ahcno^!^_!f[!jli\f_g�nc][)!Af!^[ni!g�m!l_]c_hn_!^cmjihc\f_!_m!ko_'!^ol[hn_!_f!
[�i!-+,,'!m_!^i]og_hn�!f[!jl_m_h]c[!^_!oh!nin[f!^_!1,1!4-1!j_lmih[m!gcal[hn_m!jli]_^_hn_m!^_!
Co[n_g[f[)!Amn_!̂ [ni!ji^l�[![og_hn[l!̂ [^i!ko_!hi!ch]fos_![!fim!gcal[hn_m!̂ _!inlim!j[�m_m!]_hnli(
[g_lc][him!s!^_!inl[m!l_acih_m!^_f!goh^i'!]os[!jl_m_h]c[!s[!b[!mc^i!^i]og_hn[^[!_h!_mn[!l_ac�h!
`lihn_lct[)!=mcgcmgi'!f[!]c`l[!ji^l�[!^cmgchocl!^_\c^i![f!`fodi!j_lg[h_hn_!^_!j_lmih[m!ko_'!jlch(
]cj[fg_hn_!jil!gincpim!f[\il[f_m'!^c[lc[g_hn_!]lot[![!n_llcnilci!g_rc][hi!s!l_al_m[![!Co[n_g[f[)!
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*1)+0.!,,,"#"!Ical[hn_m!jl_m_hn[^im![hn_![onilc^[^_m!gcal[nilc[m!
g_rc][h[m

)'(- )'(. )'(/

Ical[hn_m!jl_m_hn[^im ,31!-,1 4.!3/1 ,.1!1,-

I_hil_m!jl_m_hn[^im /+!,,/ ,3!+11 .,!2,2

@_!,-![!,2![�im --!/40 ,+!-/- ,1!-33

=]igj[�[^im 2!,,/ .!/+1 2!+2.

Ji![]igj[�[^im ,0!.3, 1!3.1 4!-,0

@_!+![!,,![�im ,2!1,4 2!3-/ ,0!/-4

=]igj[�[^im ,0!//. 2!../ ,/!--2

Ji![]igj[�[^im -!,21 /4+ ,!-+-

Bo_hn_5!O_ai\!#-+,2(-+,3$)

=f!]ihnl[mn[l!_mn_!^[ni!]ih!f[!ch`ilg[]c�h!^_!f[!O_]l_n[l�[!^_!Ci\_lh[(
]c�h! #O_ai\$'!]ill_mjih^c_hn_![f! [�i!-+,3'! m_!_h]o_hnl[!ko_!,.1!+++!
gcal[hn_m! `o_lih!^_n_hc^im!jil! f[m![onilc^[^_m!gcal[nilc[m'! fi!ko_!l_(
jl_m_hn[![jlircg[^[g_hn_!--!jil!]c_hni!^_!fim!gcal[hn_m!ko_!_m_![�i!
nl[hmcn[lih!jil!f[!l_ac�h)!Ahnl_!fim!gcal[hn_m!^_n_hc^im!_m_![�i'!g�m!^_!
.,!+++!̀ o_lih!hc�im'!hc�[m!s!d�p_h_m!#551$'!fi!ko_!l_jl_m_hn[!--!jil!]c_h(
ni!^_!f[m!j_lmih[m!gcal[hn_m!^_n_hc^[m)
Oc!m_!]ihmc^_l[![!fim!gcal[hn_m!̂ _!_hnl_!,-!s!,2![�im!#]o[^li!EEE)-$'!_h!

_f!gig_hni!^_!m_l![jl_b_h^c^im'![ohko_!_rcmn_h!p[lc[]cih_m!_hnl_!^cm(
nchnim![�im'!koc_h_m!gcal[h!mch!]igj[��[!^_![^ofnim!mih!jl�]nc][g_hn_!
_f!^i\f_!^_!fim!ko_!pc[d[h![]igj[�[^im)!N_mj_]ni!^_!fim!hc�im!g_hil_m!
^_!ih]_![�im'!mc!\c_h!koc_h_m!pc[d[h!mch!]igj[��[!^_![^ofnim!l_jl_m_hn[h!
_hnl_!,+!s!,0!jil!]c_hni'!m_!nl[n[!^_!oh!h�g_li!]ihmc^_l[\f_'!jil!_d_g(
jfi'!j[l[!-+,3!]ihmcmn_!_h!,!-+-!hc�im)!
Oc!m_!]ihmc^_l[h!ni^im!fim!gcal[hn_m!g_hil_m!^_!,3![�im!]ih^o]c^im!

[!f[m!_mn[]cih_m!gcal[nilc[m'!_f!h�g_li!̂ _!big\l_m!jl�]nc][g_hn_!̂ ojfc][!
_f!^_!god_l_m)!Ic_hnl[m!ko_'!_h!fim!g_hil_m!^_!ih]_![�im'!f[m!^c`_l_h]c[m!
^_!m_ri!hi!j[l_]_h!m_l!mcahc`c][ncp[m)!
H[!^c`_l_h]c[!_mn[^�mnc][!_hnl_!fim!g_hil_m!ko_!pc[d[h!mifim!s!fim!ko_!

pc[d[h!]ih!_f!]oc^[^i!^_![faoc_h!g[sil!^_!_^[^'!_m!ko_!_h!_f!aloji!^_!
_hnl_!^i]_!s!,2![�im'!fim!big\l_m!ko_!pc[d[h!NP\Z]NqNQ\m!mih!_f!^i\f_!
ko_!f[m!god_l_m!_h!^c]b[!]ih^c]c�h'!gc_hnl[m!ko_!fim!p[lih_m!ko_!pc[d[h!
`V[!P\Z]NqpN!^_![^ofnim!mih!nl_m!i!]o[nli!p_]_m!g�m!ko_!f[m!god_l_m)!
L[l[!_f![�i!-+,3'!fim!j[�m_m!^_!ilca_h!]ih!g[sil!h�g_li!^_!hc�im!s!

[^if_m]_hn_m!g_hil_m!^_!,3![�im!ko_!j[m[lih!jil!f[!`lihn_l[!mol!^_!I�(
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rc]i!`o_lih!Co[n_g[f[!s!Dih^ol[m'!]ih!g�m!^_!,.!+++!gcal[hn_m!][^[!
ohi'!m_aoc^im!^_!fim!m[fp[^il_�im!s!^_!oh!h�g_li!g�m!l_^o]c^i!^_!hc][(
l[a�_hm_m!#]o[^li!EEE).$)
Af!h�g_li!^_!mifc]cn[hn_m!^_!l_`oaci!_h!I�rc]i!#]o[^li!EEE)/$'!mc!m_!

]ihnl[mn[h! fim![�im!-+,.!s!-+,3'!b[![og_hn[^i!]_l][!^_!koch]_!p_]_m!
[f!j[m[l!^_!,!-41![!,2!,,1)!L[l[!-+,2'!^_!f[m!,/!1+1!mifc]cno^_m!l_]c\c^[m'!
ji]i!g�m!^_!f[!gcn[^!#3!+..$!]ih]fos�!_f!nl�gcn_!s![fl_^_^il!^_!.+!jil!
]c_hni!l_]c\c�!oh[!l_mjo_mn[![`clg[ncp['!_m!^_]cl!`o_lih!]ihmc^_l[^im!l_(
`oac[^im!_h!I�rc]i)!
Qh!^[ni!l_f_p[hn_'!n[g\c�h!j[l[!-+,2'!_m!ko_!]_l][!^_!,0!jil!]c_h(

ni!^_!f[m!mifc]cno^_m!ko_^[lih!x_h!nl�gcn_y!i!xj_h^c_hn_my'!m_a�h!f[!ch(
`ilg[]c�h!^_!f[!?igcmc�h!I_rc][h[!^_!=so^[![!N_`oac[^im!#?ig[l$)!

L[l[!-+,3'!̂ c]b[!chmncno]c�h!\lch^[!l_mofn[^im!jl_i]oj[hn_m'!s[!ko_!_f!
h�g_li!^_!mifc]cno^_m!^_!l_`oaci![f][ht�!f[!]c`l[!l�]il^!^_!,2!,,1!j_l(
mih[m'!^_!f[m!]o[f_m'![fl_^_^il!^_!,0!jil!]c_hni!l_]c\c_lih!oh[!l_mjo_mn[!
[`clg[ncp[!s!]_l][!^_!2+!jil!]c_hni!ko_^[lih!_h!nl�gcn_!i!j_h^c_hn_m)!
Amn[!ch`ilg[]c�h!b[]_!ko_!j_lmcmn[!f[!^o^[!l_mj_]ni![!]o�f!_m!f[!][om[!^_!
ko_!hi!m_!b[s[!]ih]foc^i!_f!nl�gcn_!s[!ko_'!jil!oh!f[^i'!f[![fomc�h![!mi(
fc]cno^_m!ko_!m_!g[l][h!]igi!x^_mcmnc^imy'!m_![nlc\os_h![!oh[!`[fn[!jil!
j[ln_!^_f!mifc]cn[hn_'!_f!lo\li!^_!x_h!nl�gcn_!i!j_h^c_hn_y![fo^cl�[![! f[!
`[fn[!^_!][j[]c^[^!^_!f[!chmncno]c�h'!_m!^_]cl!^_!f[!?ig[l'!j[l[!a_mncih[l!s!
l_mjih^_l![!f[m!mifc]cno^_m!l_]c\c^[m)!Hi![hn_lcil!]ich]c^_!]ih!f[m![`clg[(
]cih_m!^_!ko_!f[!?ig[l!hi!mifi!_mn�!^_m\il^[^['!mchi!ko_!l_]c\_!g_hil!
jl_mojo_mni!^_f!ai\c_lhi!g_rc][hi!]igj[l[^i!]ih!_f!^_f![�i![hn_lcil!
#ABA'!-+,4$)!Ah!]ihnl[j[ln_'!b[h!mc^i!jo\fc][^[m!^_]f[l[]cih_m!ko_!m_(

*1)+0.!,,,"%"!I_hil_m!jl_m_hn[^im![hn_![onilc^[^_m!gcal[nilc[m!
m_a�h!mo!j[�m!^_!ilca_h!^ol[hn_!-+,3

7Y!ENYcNQ\_ 9bNaRZNYN ;\[Qb_N` @VPN_NTbN

I_hil_m!jl_m_hn[^im .!-,,! ,.!0,0! ,.!23+! -//!

@_!,-![!,2![�im ,!032! 2!44/! 1!.21! ,+2!

=]igj[�[^im 2,+! .!.-1! -!33-! 0+!

Ji![]igj[�[^im 322! /!113! .!/4/! 02!

@_!+![!,,![�im ,!1-/! 0!0-,! 2!/+/! ,.2!

=]igj[�[^im ,!/22! 0!,34! 1!2-.! ,-,!

Ji![]igj[�[^im ,/2! ..-! 13,! ,1!

Bo_hn_5!O_ai\!#-+,2(-+,3$
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�[f[h!_f!]ihnl[mn_!_hnl_!f[!mog[!go]bi!g[sil!^_!l_]olmim!ko_!l_]c\_!_f!
=fni!?igcmcih[^i!^_!f[m!J[]cih_m!Qhc^[m!j[l[!f[!=so^[![!N_`oac[^im!
#(*5=9$! jli]_^_hn_! ^_! jl_mojo_mni! _mn[^iohc^_hm_! j[l[! jlijc]c[l! oh!
]ihnlip_lnc^i!xl_nilhi![mcmnc^iy!ko_!]ihmcmn_!_h!i`l_]_l![!fim!gcal[hn_m!
]_hnli[g_lc][him! l_]c�h! ff_a[^im![!?bc[j[m!_f! nl[hmjiln_!al[nocni!j[l[!
l_al_m[l![!mo!j[�m!^_!ilca_h).

Oc!m_![h[fct[h!_mnim!gcmgim![�im!-+,2!s!-+,3!j[l[!fim!hc�im!s!d�p_h_m!
gcal[hn_m!g_hil_m!^_!,3![�im'!m_!i\m_lp[!oh!j[nl�h'!_h!]c_lni!gi^i!mc(
gcf[l![f!^_!fim![^ofnim)!Am!^_]cl'!mc!m_!]ihmc^_l[!_f![�i!-+,2'![fl_^_^il!^_!
f[!gcn[^!^_!koc_h_m!mifc]cn[lih!l_`oaci!]ih]fos_lih!_f!nl�gcn_'!s!^_f!nin[f!
^_!fim!mifc]cn[hn_m'!./)2!jil!]c_hni!`o_lih!l_]ihi]c^im'!gc_hnl[m!ko_!,+)/!
jil!]c_hni!ko_^[lih!j_h^c_hn_m)!

*1)+0.!,,,"&"!Oifc]cn[hn_m!^_!l_`oaci!_h!I�rc]i!jil![�i

! )'(* )'(+ )'(, )'(- )'(. )'(/

Oifc]cn[hn_m ,!-41 -!,.2 .!/-/ 3!23, ,/!1+1 ,2!,,1

=\[h^ihim ,21 .34 11. -!+.2 /!-+0 -!,/,

@_mcmnc^im -2/ .23 .1, -+4 -4+ ,+0

?[h]_f[]c�h!^_!
l_`oaci

! ! ! , ! !

Oifc]cn[hn_m!ko_!
]ih]fos_lih!_f!
jli]_^cgc_hni

3/1 ,!.2+ -!/++ 0!/2+ 3!+.. -!/0.

N_]ihi]c^im -3+ /1+ 4/4 -!32- /!,40 ,!.-2

Llin_]]c�h!]ig(
jf_g_hn[lc[

-- 3/ ,1, 044 ,!04, 10/

Ji!l_]ihi]c^im 0.. 3-1 ,!-4+ ,!444 -!-/2 /2-

Ah!nl�gcn_!*!
L_h^c_hn_

! ! ! 41/ -!+20 ,-!/,2

Bo_hn_5!O_ai\!#-+,2(-+,3$)

.!Oc!\c_h!_f!l_nilhi![mcmnc^i!i![so^[!j[l[!_f!l_nilhi!_m!oh!^_l_]bi!ch]foc^i!_h!f[!H_s!^_!Ical[(
]c�h!pca_hn_!_h!I�rc]i!#=ln)!.'!Bl[]])!TTER$!#+6-'!-+,,$'!b[s!ko_!]ihmc^_l[l!ko_!m_!nl[n[!^_!
oh[!g_^c^[!^_!][l�]n_l!pifohn[lci!ko_!hi!^_\_!oncfct[lm_!]igi!`ilg[!^_!^cmo[mc�h!^_f!jlis_]ni!
gcal[nilci!^_!f[m!j_lmih[m!gcal[hn_m'!mi\l_!ni^i'!jilko_!m_!f_m!jlijih_!_h!oh!gig_hni!^_![^(
p_lmc^[^!_h!ko_!hi!b[s!a[l[hn�[!^_!mom!^_l_]bim!s!]o[h^i!_f!^_ma[mn_!`�mc]i!_m!gos!mcahc`c][ncpi)!
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*1)+0.!,,,"'"!Jc�[m'!hc�im!s![^if_m]_hn_m!#g_hil_m!^_!,3![�im$!hi!
[]igj[�[^im!mifc]cn[hn_m!^_!l_`oaci!jil![�i

)'(* )'(+ )'(, )'(- )'(. )'(/

Oifc]cn[hn_m 1. 23 ,/- -/- 1/3 -13

=\[h^ihim 1 ,. -- /4 -,- .3

@_mcmnc^im -/ ,4 -2 ,1 -. ,-

Oifc]cn[hn_m!ko_!]ih]fos_lih!
_f!jli]_^cgc_hni

.. /1 4. ,1+ ./0 2+

N_]ihi]c^im ,3 -- // 41 --0 0/

Llin_]]c�h!]igjf_g_hn[lc[ + . ,/ -3 .+ -

Ji!l_]ihi]c^im ,0 -, .0 .1 4+ ,/

Ah!nl�gcn_!*!L_h^c_hn_m ,2 13 ,/3

Bo_hn_5!O_ai\!#-+,2(-+,3$)

*1)+0.!,,,"("!I_hil_m!^_!,3![�im!mifc]cn[hn_m!^_!l_`oaci!jil!j[�m!^_!
ilca_h'!-+,2!s!-+,3

7Y!ENYcNQ\_ 9bNaRZNYN ;\[Qb_N`! @VPN_NTbN

! )'(. )'(/ )'(. )'(/ )'(. )'(/ )'(. )'(/

Oifc]cn[hn_m 22 /, -. -2 -,/ ,2, 0 -

=\[h^ihim -, 0 1 / 4, -4 . +

@_mcmnc^im - . + , ,/ 3 , +

Oifc]cn[hn_m!ko_!!
]ih]fos_lih!_f!!
jli]_^cgc_hni

-0 ,/ ,0 ,+ 3- .4 - +

N_]ihi]c^im / ,- , 1 ,1 -4 , +

Llin_]]c�h!!
]igjf_g_hn[lc[

2 + , , -, , , +

Ji!l_]ihi]c^im ,/ - ,. . /0 4 + +

Ah!nl�gcn_!*!!
L_h^c_hn_m

. ,4 , ,- ,/ 40 + -

Bo_hn_5!O_ai\!#-+,2(-+,3$)
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Och! _g\[lai'! [ohko_! _h! -+,3! [og_hn�! _f! h�g_li! ^_! mifc]cn[hn_m! ^_!
]o[fkoc_l!_^[^!#p�[m_!]o[^li!EEE)-$'!f[m!]c`l[m!ch^c][h!oh[!^cmgcho]c�h!^_!
mifc]cno^_m!^_!g_hil_m!^_!,3![�im!^ol[hn_!_m_![�i)!O_!^_n_]n[![ko�!oh[!
ho_p[!^o^[!mi\l_!mc!f[m!,-!/,2!mifc]cno^_m!ko_!ko_^[lih!j_h^c_hn_m!^_!
l_mifp_l!_h!^c]c_g\l_!^_!-+,3!ch]fos_h!][mim!^_!gcal[hn_m!g_hil_m!^_!
,3![�im!ko_!hi!b[h!mc^i!l_mo_fnim)!Ah!][mi!̂ _!ko_!hi!̀ o_l[![m�'!b[\l�[!ko_!
\om][l!oh[!_rjfc][]c�h!^_!f[!][om[!^_!oh!^l�mnc]i!^_m]_hmi!^_!f[m!mifc]c(
no^_m!^_!l_`oaci!^_!g_hil_m'!i!^_!koc_h_m!pc[d[h!]ih!_ffim)!Amn[!`[fn[!^_!
]ih]il^[h]c[!_h!fim!^[nim!m_!l_`c_l_![!ko_!f[!ch`ilg[]c�h!i`c]c[f!]cn[^[!_h!
_f!]o[^li!EEE)-!m_�[f[!jl_]cm[g_hn_!fi!]ihnl[lci5!oh![og_hni!^_!`[gcfc[m!
gcal[hn_m!ko_!pc[d[h!]ih!hc�im!s!oh![og_hni!^_!gcal[hn_m!g_hil_m!^_!
,3![�im!ko_!pc[d[h!mch!]igj[��[!^_!jil!fi!g_him!oh![^ofni)!
Oc!m_!]ihmc^_l[!_f!j[�m!^_!ilca_h!^_!fim!gcal[hn_m!g_hil_m!^_!,3![�im!

ko_!mifc]cn[lih!l_`oaci!^ol[hn_!-+,2!s!-+,3'!Dih^ol[m!m_!]ifi][!]igi!_f!
j[�m!]ih!oh!g[sil!h�g_li!^_!_ffim'!m_aoc^i!^_!Af!O[fp[^il'!Co[n_g[f[!s!
Jc][l[ao[)!@_mn[]['![mcgcmgi'!oh[!][hnc^[^!]l_]c_hn_!^_!hc][l[a�_hm_m!ko_!
m_![mi]c[![!f[!pcif_h]c[!jif�nc][!ko_!m_!pcp_!_h!_m_!j[�m!^ol[hn_!fim!�fncgim!
[�im)!?igi!m_!b[!m_�[f[^i'!j_lmcmn_!f[!^o^[!l_mj_]ni!^_!fim!^[nim!]ill_m(
jih^c_hn_m![!-+,3!mi\l_!f[m!l[tih_m!j[l[!ko_!00)-!jil!]c_hni!^_!f[m!mifc]c(
no^_m!^_!l_`oaci!b[s[h!mc^i!o\c][^[m!]igi!x_h!nl�gcn_!i!j_h^c_hn_y)

=mcgcmgi'! _m!hinilci!ko_!Co[n_g[f[! [j[l_t][! ]ih! _f!g_hil!jil(
]_hn[d_!^_!l_mifo]cih_m!`[pil[\f_m!s[!ko_'!jil!_d_gjfi'!^_!-.!gcal[hn_m!
g_hil_m!^_!,3![�im!jlip_hc_hn_m!^_!^c]bi!j[�m!ko_!mifc]cn[lih!l_`oaci!
^ol[hn_!-+,2'!mifi!ohi!`o_![]_jn[^i!]ih!^c]b[!]ih^c]c�h)!L[l[!-+,3'!f[!
jlijil]c�h!^_![]_jn[]c�h!`o_!^_!--!jil!]c_hni!^_!fim!mifc]cn[hn_m!ao[n_(
g[fn_]im)!@c]b[m!jlijil]cih_m'!]igi!m_!i\m_lp[!_h!_f!]o[^li!EEE)1'!mih!
hinilc[g_hn_!g_hil_m![!f[m!^_f!l_mni!^_!fim!j[�m_m!]_hnli[g_lc][him)!
@ol[hn_!fim!�fncgim![�im'!f[!jl_m_h]c[!^_!hc�im!s!d�p_h_m!gcal[hn_m!

b[![^koclc^i!l[maim!ho_pim!s!jl_i]oj[hn_m)!L[l[!-+,3'!ohi!^_!][^[!]o[(
nli!gcal[hn_m!_h!nl�hmcni!̀ o_!̂ _n_hc^i'!s!_hnl_!fim!chn_al[hn_m!̂ _!_mn_!alo(
ji'!ohi!^_!][^[!]o[nli!gcal[hn_m!n_h�[!g_him!^_!,3![�im)!
Ahnl_! fim!gcal[hn_m!^_n_hc^im!^_!^i]_![!,2![�im'!^im!^_!][^[! nl_m!

pc[d[\[h!_h!]igj[��[!^_![^ofnim)!@_!][^[!nl_m!^_!_ffim'!^im!mih!p[lih_m!
s!oh[!_m!god_l)!Am![f[lg[hn_!ko_![!`ch[f_m!^_!-+,3!m_![f][ht�!oh[!]c`l[!
mch!jl_]_^_hn_m!^_!g�m!^_!,2!+++!mifc]cn[hn_m!^_!l_`oaci!s!ko_![fl_^_^il!
^_!2+!jil!]c_hni!^_!f[m!mifc]cno^_m!j[m[lih![f!mcaoc_hn_![�i!_h!][fc^[^!^_!
j_h^c_hn_m)!
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40.9(*0J5!A!9,-=.06&!9,-,9,5<,;!*65*,7<=(3,;

H[!gcal[]c�h'!_h!n[hni!`_h�g_hi!]igjf_di'!b[!^[^i!jc_![!^cp_lm[m!`il(
g[m!^_!j_hm[l!_mn_![]ni!^_!gipcfc^[^!bog[h['!_m!^_]cl'![!^cmnchnim!�h`[mcm!
i!j_lmj_]ncp[m!j[l[!b[\f[l!^_!xgcal[ly!s!^_!fim!xgcal[hn_my)!H[!hi]c�h!
^_!xgcal[]c�h!`ilt[^[y!m_�[f['!^_!chc]ci'!oh[!h_]_m[lc[!^cmnch]c�h!`l_hn_!
[![ko_ff[!gcal[]c�h!ko_!m_!l_[fct[!^_!g[h_l[!pifohn[lc[)!Af!][l�]n_l!^_!
i\fca[nilc_^[^!^_f![]ni!^_!gcal[l!l_gcn_!hi!mifi![f!�g\cni!^_!f[!^_]cmc�h!
^_!fim!chpifo]l[^im'!mchi!ko_!m_![mi]c[!n[g\c�h![!]ih^c]cih_m!mi]c[f_m!]i(
gi!f[!pcif_h]c['!_f!_gji\l_]cgc_hni!i!f[!^cm]lcgch[]c�h!]igi!][om[f_m!
^_f!jli]_mi!gcal[nilci)!
Amn_!_h`iko_!j_lgcn_'![mcgcmgi'!_m]f[l_]_l!_f!b_]bi!^_!ko_!_f!_mnl�m!

i!f[m!l_j_l]omcih_m!_h!_f!�g\cni!^_!f[!m[fo^!g_hn[f!hi!mih!chb_l_hn_m![f!
jli]_mi!gcal[nilci'!s[!ko_!m_!jo_^_!gcal[l!_h!]ih^c]cih_m!`[pil[\f_m!s!
mch!l_j_l]omcih_m!_h!_m_!�g\cni)!?igi!m_�[f[!Noct!I[ln�h_t!#-+,-$'!_f!
jli]_mi!gcal[nilci!jo_^_!n_h_l!l_j_l]omcih_m!_h!_f!�g\cni!^_!f[!m[fo^!
g_hn[f!]o[h^i!m_!jli^o]_!_h!]ih^c]cih_m!^_!jlcp[]c�h!_]ih�gc]['!`[fn[!
^_![]]_mi!f[\il[f'!][l_h]c[!^_!^i]og_hnim!i!_h!oh!]ihn_rni!^_!f_s_m!i!
jif�nc][m!ao\_lh[g_hn[f_m!ko_!g_lg[h!mcahc`c][ncp[g_hn_!f[!][fc^[^!^_!
pc^[!^_!fim!gcal[hn_m)!
?ih!oh!�h`[mcm!^cmnchni'![ohko_!hi!h_]_m[lc[g_hn_!]ihnl[jo_mni'!m_!

[fo^_![!f[!hi]c�h!^_!ZVT_N[aR`!R[!_VR`T\!i!^_!cbY[R_NOVYVQNQ'![ohko_!f[!hi(
]c�h!_m!jli\f_g�nc][!jilko_!m_!ji^l�[![mogcl!oh!][l�]n_l!^_!j[mcpc^[^!
_!chpcmc\cfct[l!f[!][j[]c^[^!^_![`lihn[gc_hni)!Och!_g\[lai'!_mn_!_h`iko_!
j_lgcn_!^_mn[][l!f[m!^c`_l_h]c[m!_hnl_!fim!gcal[hn_m!s!gimnl[l!mo!b_n_li(
a_h_c^[^'!_m!^_]cl'!f[m!][l[]n_l�mnc][m!i!fim!^[�im!^c`_l_h]c[f_m!_h!alojim!
i!j_l`cf_m!^_!gcal[hn_m)!Amn[!^cp_lmc^[^!^_! fim! mod_nim!gcal[hn_m!b[!^_!
m_l!]ihmc^_l[^[!j[l[!]igjl_h^_l!f[m!l_j_l]omcih_m!^_!f[!gcal[]c�h!_h!_f!
][gji!^_!f[!m[fo^!g_hn[f!ko_'![!mo!p_t'!m_!l_`f_d[!_h!_`_]nim!^c`_l_h]c[^im!
^_![]o_l^i!]ih!f[!_n[j[!^_f!jli]_mi!gcal[nilci)/

?igi!b[![laog_hn[^i!>omn[g[hn_!#-++/$'!koc_h!m_!b[!̂ _^c][^i!_r(
b[omncp[g_hn_![f!_mno^ci!^_!f[!gcal[]c�h!_hnl_!I�rc]i!s!Amn[^im!Qhc(
^im'!fim!gcal[hn_m!mih!]ifi][^im!mi]c[fg_hn_!_h!oh[!]ih^c]c�h!^_!pof(
h_l[\cfc^[^)!Amni!hi!l_jl_m_hn[!oh[!][l[]n_l�mnc][!^_!^_\cfc^[^!ko_!f_m!m_[!
chnl�hm_]['!mchi!f[!g[hc`_mn[]c�h!g�m!pcmc\f_!^_!oh[!m_lc_!^_!jif�nc][m'!fc(
h_[gc_hnim!f_a[f_m!_!ch^_`chc]cih_m!_h!_f!n_ll_hi!dol�^c]i!ko_!m_!_rjl_(

/!Amn_!_m!_f!_h`iko_!]ig�hg_hn_!oncfct[^i!_h!^i]og_hnim!i`c]c[f_m!s!_h!f[!ch`ilg[]c�h!_mn[^�m(
nc][!ko_!^c`_l_h]c[![!fim!gcal[hn_m!l_mj_]ni!^_!mo!o\c][]c�h!_h!_f!ilca_h!#K$'!_h!_f!nl�hmcni!#P$!i!
_h!_f!^_mnchi!#@$)!N_]c_hn_g_hn_'!m_!]ihmcah[!n[g\c�h![!fim!gcal[hn_m!l_nilh[^im!#N$)
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m[h!_h!f[m!^c`c]ofn[^_m!ko_!nc_h_h!j[l[!ko_!mom!^_l_]bim!m_[h!l_]ihi]c(
^im!s!jo_^[h!m_l! ff_p[^im![! f[!jl�]nc][)!Him!gcal[hn_m!_h`l_hn[h'!]igi!
b[!jf[hn_[^i!>omn[g[hn_!#-++/$'!n[hni!oh[!`[fn[!^_!_koc^[^!_h!_f!jf[hi!
f_a[f'!^[^im!fim!^_l_]bim!ko_!m_!]ih]_^_h![!fim!]co^[^[him!s!m_!hc_a[h![!
fim!_rnl[hd_lim'!]igi!_h!_f!n_ll_hi!]ofnol[f!s!^_!f[m!p[fil[]cih_m!mi]c[f_m!
ko_!m_!momn_hn[h!s!l_jli^o]_h!hi]cih_m!^_!mojl_g[]�[!^_!]c_ln[m!l[t[m!i!
h[]cih[fc^[^_m!j[l[!]ifi][lf[m!N!]_V\_V!mi\l_!inl[m!ko_!m_!]ihmc^_l[h!ch`_(
lcil_m!i!^_!g_hil!p[f�[)!Ah!f[!jl�]nc]['!_mn[m!pcmcih_m!chmncno]cih[fct[^[m!s!
h[nol[fct[^[m!b[]_h!ko_!fim!gcal[hn_m![]n�_h!]ih!oh!g[la_h!mog[g_hn_!
l_^o]c^i!̂ _!̂ _]cmc�h!s!]ih!_f!j_mi!̂ _!g_][hcmgim!̂ _!]ihnlif!s!johcncpim!
ko_!l_j_l]on_h!^_!g[h_l[!^cl_]n[!_h!mo!m[fo^)!
Amn[!j_lmj_]ncp[!ko_!l_m[fn[!fim!lc_maim!̂ _!fim!gcal[hn_m!jo_^_!m_l!�ncf'!

s[!ko_!j_lgcn_!pcmo[fct[l!ko�!jo_^_h![`lihn[l'!jil!_d_gjfi'!fim!hc�im'!f[m!
god_l_m!i! f[!ji\f[]c�h! 3.)<%!gcal[hn_)!=mcgcmgi'!j_lgcn_!]ihn[l! ]ih!
]ihi]cgc_hnim!g�m!`oh^[g_hn[^im!j[l[!ilc_hn[l!f[m![]]cih_m!j�\fc][m!i!
^_!f[m!ila[hct[]cih_m!^_!f[!mi]c_^[^!]cpcf!ko_!jl_n_h^_h!]ihnlc\ocl![!f[!
l_mifo]c�h!^_!f[m!jli\f_g�nc][m!gcal[nilc[m)!
?ih! oh! _h`iko_! ^cmnchni! [! fim!g_h]cih[^im'! n_h_gim! n[g\c�h! f[!

j_lmj_]ncp[!ko_!_h`[nct[!f[!][j[]c^[^!^_![a_h]c['![oniila[hct[]c�h!s![o(
nihig�[!^_!fim!gcal[hn_m'!_m!^_]cl'!_h!_f!jli]_mi!gcal[nilci'!f[!^_]cmc�h!
^_!fim!gcal[hn_m!^_![]no[l!]ih`ilg_![!fi!ko_!_ffim!]ihmc^_l[h!f_a�ncgi'!
[ohko_!hi!_mn�!l_]ihi]c^i!]igi!oh!^_l_]bi!_h!fim!j[�m_m!^_!nl�hmcni!
i!^_mnchi!#I_tt[^l[!s!J_cfm_h'!-+,.$)!O_!nl[n[!^_!oh[![onihig�[!^_!fim!
gcal[hn_m!ko_!^_m\il^[!`lihn_l[m'!g_^c^[m!f_a[f_m'!fch_[gc_hnim![^gchcm(
nl[ncpim!i!jf[h_m!ao\_lh[g_hn[f_m)!
Amn[m!nl_m!j_lmj_]ncp[m!jlch]cj[f_m!s![ko�!_m\it[^[m'!_hnl_!inl[m!^cmji(

hc\f_m'!l_mofn[h!]igjf_g_hn[lc[m!s!jo_^_h![jiln[l!^cmnchnim!�haofim!j[l[!
]igjl_h^_l!fim!jli]_mim!gcal[nilcim!]ihn_gjil�h_im!s'!]ih!_ffi'!]ih(
nlc\ocl![!f[!\�mko_^[!^_![fn_lh[ncp[m!_h!_f!n_ll_hi!^_!f[m!jif�nc][m!j�\fc][m!
s!f[m!l_f[]cih_m!chn_lh[]cih[f_m)!Him!]ill_^il_m!gcal[nilcim'!_m[m!lon[m!l_(
]oll_hn_m!jil!^ih^_!b[\l�h!^_!nl[hmcn[l!fim!gcal[hn_m'!mih!oh[!g_n�`il[!
ko_!j_lgcn_![fo^cl![!fi!]ig�h!s![!fi!^cmnchni!_h!fim!jli]_mim!gcal[ni(
lcim)!=ohko_!ni^im!b[h!^_!j[m[l!jil!oh[!lon[!_mn[h^[lct[^['!hi!jo_^_h!
^_d[l!^_!f[^i!mom!nl[s_]nilc[m!j_lmih[f_m!s!fim!jli\f_g[m!j[lnc]of[l_m!ko_!

0!=ohko_!bis!_rcmn_h!inl[m!gi^[fc^[^_m!l_]ihi]c^[m!s!pcmc\cfct[^[m!mi]c[fg_hn_!l_mj_]ni!^_!f[!^c(
p_lmc^[^!^_!ilc_hn[]cih_m!s!jl�]nc][m!m_ro[f_m'![ko�!him!l_`_lcgim!a_h�lc][g_hn_![!f[!ji\f[]c�h!
f�m\c]i!a[s!\cm_ro[f!s!nl[hm_ro[f)!Hi![hn_lcil!hi!mcahc`c][!ko_!m_!^_d_!^_!l_]ihi]_l!s!]ihmc^_l[l!
f[m!^cmnchn[m!_rjl_mcih_m!^_!f[!^cp_lmc^[^!m_ro[f!bis!_h!^�[!_rcmn_hn_m!s!l_]ihi]c^[m!f_a[fg_hn_)!
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fim!_rjofm[lih!s!fim![]igj[�[h!j[mi![!j[mi)!@_!g[h_l[!]igjf_g_hn[lc[!
[!fim!_h`iko_m!b[mn[![ko�![hin[^im'!_m!h_]_m[lci!jl_]cm[l!f[!g[ahcno^!^_!
f[m!j_lmih[m!gcal[hn_m!ko_!mifc]cn[h!l_`oaci![f!ff_a[l![!ho_mnli!j[�m)!Oc!m_!
]ihmc^_l[!_f!h�g_li!^_!gcal[hn_m!ko_!]lot[h!f[!`lihn_l[!mol!^_!I�rc]i!
s!_f!h�g_li!^_!gcal[hn_m!ko_!mih!N`RTb_NQ\`1!n[f!]igi!m_!^_mafim[!g�m!
[^_f[hn_'!_mnim!�fncgim!l_jl_m_hn[h!_hnl_!,0!s!-0!jil!]c_hni!^_f!nin[f!^_!
gcal[hn_m!_h!nl�hmcni)2!@_!_mnim!gcal[hn_m!ko_!mih![m_aol[^im!_h!_mn[]ci(
h_m!gcal[nilc[m'!_hnl_!,+!s!,0!jil!]c_hni!mifc]cn[!l_`oaci)!Amni!mcahc`c][!
ko_!_hnl_!fim!gcal[hn_m!ko_!mifc]cn[h!l_`oaci'!l_jl_m_hn[h!_hnl_!,!s!-!jil!
]c_hni!^_f!nin[f!^_!gcal[hn_m!_h!nl�hmcni!jil!f[!`lihn_l[!_hnl_!I�rc]i!s!
?_hnli[g�lc][)!

Och!_g\[lai'!b[s!ko_!n_h_l!_h!]o_hn[!ko_!n[hni!_f!nin[f!^_!gcal[hn_m!
]igi!_f!jil]_hn[d_!ko_!mifc]cn[!l_`oaci!jo_^_h!p[lc[l!_h!`oh]c�h!^_!f[m!
]ih^c]cih_m!^_!fim!j[�m_m!^_!ilca_h!s!^_!f[m!jif�nc][m!gcal[nilc[m!_h!I�(
rc]i!#_h!n[hni!j[�m!^_!nl�hmcni$!s!_h!Amn[^im!Qhc^im!#]igi!^_mnchi!jlci(
lcn[lci!^_!fim!gcal[hn_m$)!
@_!fi![hn_lcil!jo_^_!ch`_lclm_!ko_!fim!hc�im!s!d�p_h_m!gcal[hn_m!ko_!

mifc]cn[h! l_`oaci! _h`l_hn[h'! _h! ]c_lni!gi^i'! jli\f_g�nc][m! mcgcf[l_m! [f!
l_mni!^_!fim!gcal[hn_m'!]igi!][l_h]c[m!_]ih�gc][m!i!`[fn[!^_!ijilnohc(
^[^_m!f[\il[f_m!_h!mom!j[�m_m!^_!ilca_h'![ohko_![f!gcmgi!nc_gji!_h`l_h(
n[h!]ih^c]cih_m!j[lnc]of[l_m!ko_!fim!̂ cmnchao_h!̂ _f!l_mni!̂ _!fim!gcal[hn_m'!
]igi!jo_^_h!m_l![g_h[t[m!jil!j[ln_!^_!alojim!^_fch]o_h]c[f_m!i!pci(
f_h]c[!jif�nc][!_h!mo!j[�m!^_!ilca_h)!=mcgcmgi'!koc_h_m!mifc]cn[h!l_`oaci!
ji^l�[h!_mn[l!_h`l_hn[h^i!^ol[hn_!mo!nl�hmcni!mcno[]cih_m!^_!pcif_h]c[!i!
m_l!i\d_ni!^_![fa�h!^_fcni'!n[f!]igi!jl_p�h!fim!il^_h[gc_hnim!f_a[f_m)!

L[l[! [^ijn[l! oh[! j_lmj_]ncp[! ko_! him! [jlircg_! [! ]igjl_h^_l! f[!
]igjf_dc^[^!^_!f[!jli\f_g�nc][!gcal[nilc[!n_h_gim!ko_!]ihmc^_l[l!mom!
]ih^c]cih_m!]ihn_rno[f_m'!mo!b_n_lia_h_c^[^!s!f[!jin_h]c[fc^[^!^_![oni(
hig�[!^_!fim!gcal[hn_m)!Lo_^_!^_]clm_'!_hnih]_m'!ko_!j[l[!]igjl_h^_l!f[!
mcno[]c�h!^_!koc_h_m!mifc]cn[h!l_`oaci!_m!h_]_m[lci!]ihi]_l!f[m!jli\f_g�(
nc][m!ko_!_h`l_hn[h!fim!gcal[hn_m!_h!mo!]ihdohni!s!ko_'![f!gcmgi!nc_gji'!
[f!ch]focl![!fim!mifc]cn[hn_m!^_!l_`oaci!_h!_f!aloji!a_h_l[f!^_!gcal[hn_m'!
[^koc_l_!g[sil!l_f_p[h]c[!f[!jl_aohn[!l_mj_]ni!^_!mo!_rj_lc_h]c[!j[lnc(

1!Af!n�lgchi!^_!N`RTb_NZVR[a\!^_!gcal[hn_m!_m!_f!_o`_gcmgi!i`c]c[f!j[l[!l_`_lclm_![!fim!gcal[hn_m!
ko_!mih![jl_b_h^c^im!jil!f[m![onilc^[^_m!gcal[nilc[m!s!l_]foc^im!_h!f[m!_mn[]cih_m!gcal[nilc[m)!
2!Af!^[ni!g�m!l_]c_hn_!^cmjihc\f_!_h!f[!Agc`(O!_m!ko_!^ol[hn_!_f![�i!-+,,!m_!o\c]�!f[!jl_m_h]c[!
^_!1,1!4-1!gcal[hn_m!ao[n_g[fn_]im!_h!_f!mol_mn_!g_rc][hi!#;9,'!-+,25!3.$)!Amn[!ch`ilg[]c�h!m_!
jl_m_hn[!^_!g[h_l[!^_n[ff[^[!g�m![^_f[hn_!_h!_mn_!][j�nofi)!
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]of[l![f!gcal[l5!�nc_h_h!fim!mifc]cn[hn_m!̂ _!l_`oaci!̂ cmnchn[m!][om[m!j[l[!gc(
al[l'!chn_h]cih_m!^c`_l_h]c[^[m!i!`ilg[m!j[lnc]of[l_m!^_!mcno[lm_!`l_hn_![!f[!
_rj_lc_h]c[!gcal[nilc[;!Am![!_mn[!j_lmj_]ncp[![h[f�nc][![!f[!ko_!him!_h`i(
][l_gim!_h!fim!mo]_mcpim!ch]cmim!^_!_mn_!nl[\[di)!

3(!-0.=9(!3,.(3!+,3!9,-=.06!A!;=;!04730*(*065,;

H[!]ih^c]c�h!^_!l_`oaci!m_!o\c][!_h!f[!chn_lm_]]c�h!^_!mom!^cg_hmcih_m!
dol�^c][m!s!jmc]imi]c[f_m'!ko_!_mn�h!chn_ll_f[]cih[^[m!s!ko_!l_koc_l_h!m_l!
_rjfc]cn[^[m!s!]igjl_h^c^[m)!@_m^_!oh!johni!^_!pcmn[!dol�^c]i'!_f!l_]i(
hi]cgc_hni!^_f!l_`oaci!]igi!^_l_]bi!chn_lh[]cih[f!s!]igi!`ilg[!^_!
jlin_]]c�h!^_!j_lmih[m!ko_!pcp_h!mcno[]cih_m!^_!pcif_h]c[!_h!mom!jlijcim!
j[�m_m!m_![\l_!_mj[]ci!_h!_f!]ihn_rni!goh^c[f![!nl[p�m!^_!]ihp_h]cih_m!
chn_lh[]cih[f_m!_h!f[m!ko_!I�rc]i!b[!`ohac^i!]igi!`clg[hn_)!?igi!m_(
�[f[!U[he_f_pc]b!#-++-5!,,$'!ho_mnli!j[�m!x_m!oh[!^_!f[m!ji][m!h[]cih_m!
ko_!b[!l[nc`c][^i!f[m!nl_m!]ihp_h]cih_m!mi\l_!^_l_]bi!^_![mcfi5!H[!D[\[h[!
_h!,4-3'!Iihn_pc^_i!_h!,4..!s!?[l[][m!_h!,40/y)!
=^_g�m'!fim!j[�m_m'!]igi!j[ln_!^_!mo!hilg[ncpc^[^!chn_lh['!jligof(

a[h!mom!jlijcim!chmnlog_hnim!dol�^c]im!_h!fim!ko_!m_!_mn[\f_]_h!mom!][o(
m[f_m!s!fim!jli]_^cgc_hnim!j[l[!mifc]cn[l!l_`oaci'!_hnl_!inlim![mj_]nim)!Ah!
I�rc]i!m_!l_]ihi]_!f[!jimc\cfc^[^!^_!ko_!b[a[!omi!^_!_mn_!^_l_]bi!]o[f(
koc_l!_rnl[hd_li!ko_!m_!_h]o_hnl_!_h!n_llcnilci!h[]cih[f'!ko_!^_\c^i![!
`oh^[^im!n_gil_m!^_!m_l!j_lm_aoc^i!jil!l[t['!l_fcac�h'!h[]cih[fc^[^'!a�(
h_li'!j_ln_h_h]c[![!^_n_lgch[^i!aloji!mi]c[f!o!ijchcih_m!jif�nc][m'!jo_(
^[!i!koc_l[![]ia_lm_![!f[!jlin_]]c�h!^_!_mn_!j[�m6!i!\c_h!ko_!b[s[!boc^i!
jil!pcif_h]c['! [al_mc�h'! ]ih`fc]ni!i!pcif[]c�h!^_!^_l_]bim!bog[him'!i!
ko_!^ol[hn_!mo!_mn[h]c[!_h!n_llcnilci!h[]cih[f!n_ha[!`oh^[^im!n_gil_m!^_!
m_l!j_lm_aoc^i!#+6-'!-+,/5!=ln)!,.$)!=mcgcmgi'!nc_h_h!jimc\cfc^[^!^_!mifc(
]cn[l![mcfi!jif�nc]i!fim!_rnl[hd_lim!]os[!pc^['!fc\_ln[^!i!m_aolc^[^!_mn�h!_h!
j_fcali!^_\c^i![!mom![]ncpc^[^_m!jif�nc][m!#+6-'!-+,/5!=ln)!1,$)!

=!al[h^_m!l[maim'!_f!jli]_mi!j[l[!mifc]cn[l!l_`oaci!cgjfc]['!^_m^_!oh!
johni!^_!pcmn[!`ilg[f'!jl_m_hn[l!oh[!mifc]cno^![!f[![onilc^[^!gcal[nilc['!
ko_!n_h^l�!/0!^�[m!b�\cf_m!j[l[!l_mjih^_l)!Oc!m_!nl[n[!^_!hc�im'!hc�[m!i!
[^if_m]_hn_m'!̂ _\_l�!̂ _n_lgch[lm_!mo!chn_l�m!moj_lcil!_!cgjf_g_hn[lm_!f[m!
[fn_lh[ncp[m!^_!]oc^[^i!n_gjil[f!h_]_m[lc[m!#+6-'!-+,-5!=lnm)!,3'!-/!s!.1$)!

Amn[!jimc\cfc^[^!^_!ko_!fim!gcal[hn_m'!jlcilcn[lc[g_hn_!]_hnli[g_(
lc][him'![f!ff_a[l![!I�rc]i!jo_^[h!mifc]cn[l!l_`oaci!jo_^_!m_l!oh[!al[h!
p_hn[d[!s!\lch^[lf_m![fcpci'![f!g_him!_h!n�lgchim!`ilg[f_m)!Och!_g\[lai'!
]o[h^i!fim!gcal[hn_m!\om][h!_d_l]_l!_mn_!^_l_]bi'!m_!jl_m_hn[h!oh[!m_lc_!
^_!i\mn�]ofim!ko_!_m!h_]_m[lci!]igjl_h^_l![!`ch!^_!ko_!ff_ao_h![!moj_(
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l[lm_!i!_fcgch[lm_)!Him!i\mn�]ofim!ko_!fim!gcal[hn_m!_h]o_hnl[h!j[l[!_f!
_d_l]c]ci!^_!_mn_!^_l_]bi!p[h'!_h!_f!n_ll_hi!^_!f[!ch`ilg[]c�h'!^_m^_!_f!
^_m]ihi]cgc_hni!^_!ko_!_mn_!^_l_]bi!_rcmn_!b[mn[!_f!b_]bi!^_!ko_!fim!
[a_hn_m!gcal[nilcim!hi!\lch^[h!_mn[!ch`ilg[]c�h![!fim!^_n_hc^im!i!`oh(
a_h!]igi!oh!_f_g_hni!^_m[f_hn[^il!j[l[!f[!l_[fct[]c�h!^_!fim!nl�gcn_m!
]ill_mjih^c_hn_m)!

@_m^_!oh!johni!^_!pcmn[!jli]_^cg_hn[f'!jo_^_!i\m_lp[lm_!ko_!f[!chm(
ncno]c�h!g_rc][h[!_h][la[^[!^_!ff_p[l![!][\i!_mn_!nl�hmcni!m_!_h]o_hnl[!
m[nol[^[)!?igi!m_!go_mnl[!g�m![^_f[hn_'!_rcmn_!oh!l_t[ai!cgjiln[hn_!^_!
mifc]cno^_m!hi!l_mo_fn[m!^_!-+,3![!-+,4!s!ko_!j_lg[h_]_h!_h!][fc^[^!^_!
xj_h^c_hn_my)3!P[h!mifi!oh[!n_l]_l[!j[ln_!^_!fim!mifc]cn[hn_m!ko_!b[h!l_[(
fct[^i!_f!nl�gcn_!ko_!i`c]c[fg_hn_!nc_h_!oh!f�gcn_!^_!/0!^�[m!b�\cf_m!j_li!
ko_!jo_^_![f[la[lm_!go]bi!g�m'!fial[!i\n_h_l!oh[!l_mjo_mn[![`clg[ncp[!
[!mo!j_nc]c�h!^_!l_`oaci)!

Amn[m![]]cih_m'!ko_!jlijc]c[h!ko_! fim!gcal[hn_m!hi!l_]oll[h![!_mn_!
^_l_]bi!i!ko_!hi!]ih]fos[h!_f!nl�gcn_'!mo_f_h!]ihmc^_l[lm_!]igi!̀ ilg[m!
^_!^_m[f_hn[l![!inlim!gcal[hn_m!j[l[!ko_!oncfc]_h!_mn[!p�[!f_a[f)!Och!_g(
\[lai'!s!n[f!]igi!m_!jl_m_hn[!_h!fim!][mim!ko_!`ilg[h!j[ln_!^_!_mn_!_mno(
^ci'!f[!jimc\cfc^[^!^_!mifc]cn[l!l_`oaci!l_jl_m_hn[!j[l[!fim!gcal[hn_m!oh[!
[fn_lh[ncp[!j[l[!_h`l_hn[l!f[!pcif_h]c[!_h!_f!foa[l!^_!ilca_h'!s[!m_[!ko_!m_!
nl[n_!^_!pcif_h]c[!jif�nc]['!ch`fcac^[!jil!j[h^cff[m!i!mcno[]cih_m!^_!pcif_h(
]c[!`[gcfc[l!i!^_!a�h_li)!
?ih!ni^i!s!ko_!m_!nl[n_!^_!oh[!p�[!ko_!fim!gcal[hn_m!]ihmc^_l[h!ko_!

f_m![][ll_[!\_h_`c]cim!s!ho_p[m!jimc\cfc^[^_m'!_f!jli]_mi!^_!mifc]cno^!^_!
l_`oaci!n[g\c�h!nl[_'!_h!go]bim!][mim'!l_j_l]omcih_m!jmc]imi]c[f_m!ko_!
l_mofn[h!mcahc`c][ncp[m!_h!f[m!nl[s_]nilc[m!^_!pc^[!^_!fim!mod_nim)!Qh!jlcg_l!
]o_mncih[gc_hni!_m!mc!_f!b_]bi!^_!gcal[l!jo_^_![mi]c[lm_!oh�pi][g_hn_!
[!f[!a_h_l[]c�h!^_!l_j_l]omcih_m!jmc]imi]c[f_m'!mi\l_!ni^i!jilko_!^c]b[m!
l_j_l]omcih_m!jo_^_h!^_lcp[lm_!^_!f[!h_a[ncp[![!l_]c\cl!fim!^i]og_hnim!
ko_!_f!Amn[^i!mifc]cn[!s'![f!gcmgi!nc_gji'!inila[!^_!g[h_l[!^c`_l_h]c[^[!
s!l[]cih[^[!jil!l[tih_m!jif�nc][m![!koc_h_m!fi!mifc]cn[h)

Knl[!^_!f[m!^o^[m!ko_!m_!g[hnc_h_!pca_hn_!l_mj_]ni!^_!f[!l_mifo]c�h!
^_!f[m!mifc]cno^_m!^_!l_`oaci!m_!l_`c_l_![!mc!_f!inila[gc_hni!^_!f[!^i]o(
g_hn[]c�h!ko_!fim!Amn[^im!mifc]cn[h!j[l[!j_lgcncl!_f!nl�hmcni!^_!f[m!j_lmi(
h[m!m_!l_[fct[!]ih!\[m_!_h!f[!mifp_h]c[!_]ih�gc][!^_f!mifc]cn[hn_)!Am!^_]cl'!
mc!^_![faoh[!`ilg[!m_!oncfct[!_f!]lcn_lci!^_!ko_!koc_h_m!nc_h_h!g[sil_m!

3!Af!h�g_li!̂ _!mifc]cno^_m!ko_!hi!̀ o_lih!l_mo_fn[m!s!ko_^[lih!_h!nl�gcn_!j[l[!-+,4!̀ o_!̂ _!,-!/,2!
#p�[m_!_f!]o[^li!EEE)/$)
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l_]olmim!_]ih�gc]im!n_h^l�h!g[sil_m!jimc\cfc^[^_m!^_!l_]c\cl!f[!^i]o(
g_hn[]c�h!g_h]cih[^[)!U!_h!]ih]il^[h]c[!]ih!_ffi'!mc!m_!^cmgchos_h!f[m!
jimc\cfc^[^_m!^_! [ko_ffim!gcal[hn_m! ko_!jlipc_h_h!^_!oh! ]ihn_rni!^_!
_gji\l_]cgc_hni!s!ko_!g[hc`c_mn[h!mo!chn_h]c�h!^_!chn_al[lm_!f[\il[f(
g_hn_!_h!_f!j[�m!^_!^_mnchi)!=mcgcmgi'!mc!f[!jimc\cfc^[^!^_!]ihn[l!]ih!fim!
^i]og_hnim!]ill_mjih^c_hn_m!m_!pch]of[![!̂ _]cmcih_m!̂ _!][l�]n_l!jif�nc]i!
i!ko_!cgjf�]cn[g_hn_!_mn�h!_h`i][^[m![!oh!^_n_lgch[^i!log\i!ko_!m_!
^_m_[!^[l![!f[!_]ihig�[!^_f!j[�m!^_!^_mnchi)!
Oc!\c_h!f[!`caol[!f_a[f!^_f!l_`oaci!_mn�!l_]ihi]c^[!s!nc_h_![hn_]_^_h(

n_!^_!p[lc[m!^�][^[m!_h!I�rc]i'!mo!oncfct[]c�h!jil!j[ln_!^_!fim!gcal[hn_m'!
_h!mo!g[sil�[!]_hnli[g_lc][him'!_h`l_hn[!fcgcn[]cih_m!s!a_h_l[!l_j_l]o(
mcih_m!l_f_p[hn_m)!Oo!jo_mn[!_h!jl�]nc][!m_!i\mn[]ofct[![!nl[p�m!^_f![f[la[(
gc_hni!chh_]_m[lci!^_!fim!nl�gcn_m!s!_f!^_m[fc_hni!jil!j[ln_!^_!f[m![oni(
lc^[^_m!gcal[nilc[m!ko_!]ihmn[hn_g_hn_!chncgc^[h![!fim!gcal[hn_m!]ih!f[!
jimc\cfc^[^!^_![f[la[l!mo!_mn[h]c[!_h!f[m!_mn[]cih_m)!O_!_h`l_hn[!n[g\c�h!
oh!jli\f_g[!^_!m[nol[]c�h'!s[!ko_!f[!chmn[h]c[!^_f!ai\c_lhi!g_rc][hi!
ko_!_m!l_mjihm[\f_!^_!fim!nl�gcn_m!^_!l_`oaci!b[!mc^i!bcmn�lc][g_hn_!ch(
mo`c]c_hn_!s!f[!f_hncno^!^_!fim!nl�gcn_m!m_!]ihpc_ln_!_h!inl[!`ilg[!^_!^_m(
[f_hn[l!_f!`fodi!gcal[nilci)!

Amni!m_!]ig\ch[!]ih!f[!h_]_mc^[^!̂ _!]ihn[l!]ih!g[sil!]f[lc^[^!mi\l_!
fim!]lcn_lcim!ko_!m_!]ihmc^_l[h!j[l[!_f!inila[gc_hni!^_!l_mjo_mn[m![`cl(
g[ncp[m![!f[m!j_nc]cih_m!^_!l_`oaci'!ko_!j[l_]_l�[h!l_mjih^_l![!f[!jimc\c(
fc^[^!^_!mifp_h]c[!_]ih�gc][!i!f[![`chc^[^!^_!jimnol[m!jif�nc][m)!=!j_m[l!
^_!f[m!g�fncjf_m!fcgcn[]cih_m'!ijn[l!jil!mifc]cn[l!_f!l_`oaci!]ihnch�[!mc_h(
^i!j[l[!fim!gcal[hn_m!oh[!ij]c�h!j[l[!_pcn[l!f[!pcif_h]c[!_h!_f!j[�m!^_!
ilca_h!s!j[l[![\lclm_!f[!jimc\cfc^[^!^_!]ihncho[l!]ih!f[!nl[s_]nilc[!^_!pc(
^[!_h!oh!ho_pi!]ihn_rni!s!]ih!inl[m!jimc\cfc^[^_m!hi!^cmjihc\f_m!_h!mo!
j[�m!^_!ilca_h)!

,3!9,-=.06!A!,3!,5*0,996&!9,7,9*=;065,;!7;0*6;6*0(3,;

Moc_h_m!mifc]cn[h!l_`oaci![`lihn[h'![^_g�m!^_!_mn[!jif�nc][!m_f_]ncp[!_h!
_f!inila[gc_hni!^_!f[!^i]og_hn[]c�h!l_mj_]ncp['!oh[!pcmc�h!^igch[hn_!
s!h[nol[fct[^[!^_!ko_'!gc_hnl[m!fim!gcal[hn_m!mifc]cn[h!l_`oaci'!mo!^_n_h(
]c�h!_h!oh[!_mn[]c�h!gcal[nilc[!_mn[l�[!jf_h[g_hn_!domnc`c][^[)!Af!l[ti(
h[gc_hni!^_!`ih^i!_h!_mn[!j_lmj_]ncp[!m_l�[!ko_'!^[^i!ko_!chal_m[lih!mch!
^i]og_hn[]c�h!gcal[nilc['!^_m]ihi]c_h^i!ko_!m_!nl[n[!^_!oh[!`[fn[![^(
gchcmnl[ncp[!s!hi!^_!oh!^_fcni'!_mn[l�[!domnc`c][^i!ko_!_mn�h!^_n_hc^im)!H[m!
g_^c^[m!g�m!l_]c_hn_m'!cgjofm[^[m!_h!_mn[!gcmg[!^cl_]]c�h'![bil[!jf[h(
n_[h!ko_!f[!_mj_l[!^_!f[!l_mifo]c�h!^_!f[m!mifc]cno^_m!^_!l_`oaci!^_\[!l_[(
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fct[lm_!_h!oh!n_l]_l!j[�m'!s!hi!_h!_f!j[�m!^_!^_mnchi'!jl�]nc][!ko_!b[!mc^i!
^_hoh]c[^[!]igi!pcif[nilc[!^_f!^_l_]bi!chn_lh[]cih[f)4

Ah!f[!jl�]nc]['!f[!^_n_h]c�h!_h!f[m!_mn[]cih_m!gcal[nilc[m!_h!I�rc]i!
hi!_m!_f!l_mofn[^i!^_!oh!jli]_mi!do^c]c[f!s'!jil!f[!p�[!^_!fim!b_]bim'!jl�](
nc][g_hn_!jih_![!fim!gcal[hn_m!_h!oh[!mcno[]c�h!_kocj[l[\f_![!f[!^_!oh[!
j_lmih[!_h!jlcmc�h)!

=ohko_!_h!_`_]ni!_m!h_]_m[lci!l_]ihi]_l!f[m!^c`_l_h]c[m!_hnl_![g\im!
_mj[]cim'!f[m!l_j_l]omcih_m!jmc]imi]c[f_m'!]igi!_f![cmf[gc_hni'!f[!j�l^c^[!
^_!f[!fc\_ln[^!^_!gipcgc_hni'!_f!nl[mnli][gc_hni!l_j_hnchi!^_f!jlis_]ni!
^_!pc^['!f[!_mncag[nct[]c�h!b[]c[!koc_h_m!b[h!_mn[^i!^_n_hc^im!s!f[!jo_m(
n[!_h!]o_mnc�h!^_!f[!]ih`c[ht[!^_f!mod_ni!_h!mom!jlijcim![]nim!s!jlis_]nim'!
mih!mifi![faohim!^_!fim!jli\f_g[m!ko_!m_!jl_m_hn[h!_h!fim!gcal[hn_m!^_(
n_hc^im!s!ko_!n[g\c�h!b[h!mc^i!^i]og_hn[^[m!_h!fim!_mj[]cim!][l]_f[lcim!
#=l[odi'!,44.6!=l[odi!_!Etkoc_l^i'!-++/'!-++2$)!
Af!_h]c_lli!hi!mifi!fcgcn[!f[!fc\_ln[^!^_!gipcgc_hni'!mchi!ko_!_mn�!

^_mnch[^i'!s!jlijc]c['!oh!^_m_kocfc\lci!_h!_f!mod_ni!#I_fimmc!s!L[p[lchc'!
,4326!=aocll_!s!Ni^l�ao_t'!,44/$'!^_m^c\od[!mom!l_`_l_hn_m!mi]c[f_m'!_li(
mcih[!_f!m_hnc^i!^_!_mj_l[ht[!_h!mo!pc^['!^cmo_fp_!f[!pifohn[^!^_!mi\l_(
pcp_h]c[!s!mo!][j[]c^[^!^_!^_`chcl!s!m_aocl!oh!jlis_]ni!jlijci'!hi!b_n_(
l�higi),+

?o[h^i!fim!gcal[hn_m!^_]c^_h!s!fial[h!]ih]l_n[l!mo!mifc]cno^!^_!l_`o(
aci'!m_![jlijc[h!^_!mo!jli]_mi)!=ohko_!]ih!oh[!m_lc_!^_!fcgcn[]cih_m'![^(
koc_l_h!oh!foa[l!f_a[f!ko_!hi!f_m!jo_^_!m_l!h_a[^i'![f!g_him!hi!n[h!`�]cf(
g_hn_)!Ji!mifi!m_![jlijc[h!^_!oh!^_l_]bi!_rcmn_hn_!_h!fim!il^_h[gc_hnim!
dol�^c]im'!j_li!ko_!hi!oncfct[\[h!b[mn[!_m_!gig_hni'!mchi!ko_!g�m![ff�!^_!
fi!f_a[f'!l_]oj_l[h'!b[mn[!^ih^_!f[!hilg[ncpc^[^!fi!j_lgcn_'!oh!foa[l!mi]c[f!
]igi![a_hn_m!^_!mo!jlis_]ni!gcal[nilci!s!^_!mo!]ih^c]c�h!`onol[)!Oc!\c_h!
hi!ji^l�h!^_]c^cl!mi\l_!fi!ko_!m_l�!^_!_ffim!_h!fim!jl�rcgim!^�[m'!^_\_l�h!
m_l!]ihmofn[^im!s!]ig_ht[l�h![!n_h_l!oh[!m_lc_!^_!^_]cmcih_m!mi\l_!f[m![f(

4!Af![laog_hni!]ihi]c^i!]igi!xn_l]_l!j[�m!m_aoliy!jf[hn_[!ko_!fim!mifc]cn[hn_m!^_!l_`oaci!j_l(
g[h_t][h!_h!oh!j[�m!^cmnchni![![ko_f!_h!_f!ko_!_mn�h!mifc]cn[h^i!_d_l]_l!_m_!^_l_]bi)!Amn[!domnc(
`c][]c�h!jl_n_h^_!m_l!oncfct[^[!bis!_h!^�[!j[l['!jil!f[!p�[!^_!fim!b_]bim'!_rjofm[l![!fim!gcal[hn_m!
^_f!n_llcnilci!^_!fim!j[�m_m!ko_!l_]c\_h![!oh!g[sil!h�g_li!^_!gcal[hn_m)!Och!_g\[lai'!_f!^_l_(
]bi!chn_lh[]cih[f'!]igi!jo_^_!l_pcm[lm_'!jil!_d_gjfi'!_h!_f!Llini]ifi!^_!@o\f�h'!m_�[f[!ko_!f[m!
j_lmih[m!ko_!mifc]cn[h!l_`oaci!nc_h_h!^_l_]bi![!j_lg[h_]_l!_h!_f!n_llcnilci!^_f!j[�m![f!ko_!fi!^_(
g[h^[h!b[mn[!ko_!mo!j_nc]c�h!m_[!l_mjih^c^[)!Oi\l_!_mn[!jli\f_g�nc]['!jo_^_!]ihmofn[lm_!_f!nl[(
\[di!^_!H[a_m!#-+,2$)
,+!L[l[!g�m!ch`ilg[]c�h!mi\l_!f[m!l_j_l]omcih_m!jmc]imi]c[f_m!^_!f[!l_]fomc�h!^_!gcal[hn_m!ko_!mi(
fc]cn[h!l_`oaci!jo_^_h!l_pcm[lm_!fim!nl[\[dim!^_!G_ff_l!#-++.$!s!?i``l_s!_n![f)!#-+,+$)!

!Af!n�lgchi!^_![m_aol[gc_hni!^_!gcal[hn_m!_m!_f!_o`_gcmgi!i`c]c[f!
j[l[!l_`_lclm_![!fim!gcal[hn_m!ko_!mih![jl_b_h^c^im!jil!f[m![onilc^[^_m!gcal[(

!Af!^[ni!g�m!l_]c_hn_!^cmjihc\f_!_h!f[!Agc`(m!_m!ko_!^ol[hn_!_f![�i!
4-1!gcal[hn_m!ao[n_g[fn_]im!_h!_f!mol_m(

n_!g_rc][hi!#ml_'!-+,25!3.$)!Amn[!ch`ilg[]c�h!m_!jl_m_hn[!^_!g[h_l[!^_n[ff[^[!
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n_lh[ncp[m![!f[!^_n_h]c�h!s!mo!j_lmj_]ncp[!^_\_l�!m_l'![f!g_him'!_m]o]b[^[!
`ilg[fg_hn_!jil!oh![a_hn_!gcal[nilci!_h!oh[!_hnl_pcmn[!`ilg[f)!@_!m_l!
i\d_ni!̂ _!f[![]]c�h!̂ _!f[![onilc^[^'!̂ _\_l�h!nl[hmcn[l!b[]c[!f[!_mnlo]nol[]c�h!
^_!oh!^cm]olmi![laog_hn[ncpi!^_!jil!ko�!b[\l�[h!^_!m_l!g_l_]_^il_m!^_f!
inila[gc_hni!^_!oh[!]ih^c]c�h!^_!l_`oaci)!

?igi! m_!b[!g_h]cih[^i'! _f! jli]_mi!gcal[nilci!hi!a_h_l['! ]igi!
]ih^c]c�h!chnl�hm_]['!f[m!l_j_l]omcih_m!jmc]imi]c[f_m!m_�[f[^[m![hn_m'!mchi!
ko_!_mn[m!mih!f[!]ihm_]o_h]c[!̂ _!oh[!m_lc_!̂ _!jif�nc][m!ao\_lh[g_hn[f_m!s!
g_^c^[m![^gchcmnl[ncp[m!_h`i][^[m'!oncfct[h^i!fim!n�lgchim!^_!^c]bim!_h(
`iko_m'![!P\[a_\YN_!Y\`!SYbW\`!ZVT_Na\_V\`)!Af!fch_[gc_hni!^_!f[!hilg[ncpc^[^!
pca_hn_!ko_!m_�[f[!ko_!fim!_rnl[hd_lim!ko_!hi!]o_hn[h!]ih!^i]og_hnim!
ko_!f_m!j_lgcn[h!_mn[l!_h!_f!j[�m!^_\_l�h!m_l!x[m_aol[^imy!jil!f[m![onilc(
^[^_m!gcal[nilc[m'!`oha_!]igi!_f!jlch]cj[f!g_][hcmgi!^_!]i_l]c�h!b[(
]c[!fim!gcal[hn_m!s!m_!oncfct[!]igi!b_ll[gc_hn[!j[l[!ch`fcaclf_m!n_gil)!H[!
c^_[!mi]c[fg_hn_![]_jn[^[!^_!f[!jlcmc�h!]igi!foa[l!mi]c[f![f!ko_!m_!^_m(
nch[![!koc_h_m!mih!ch^_m_[\f_m!j[l[!f[!mi]c_^[^!n_lgch[!mc_h^i!_f!g[l]i!
j[l[!domnc`c][l!oh!nl[ni!mcgcf[l!j[l[!fim!gcal[hn_m!ko_!nl[hmcn[h!_h!]ih^c(
]cih_m!^_!_gji\l_]cgc_hni)!
Hi![hn_lcil!go_mnl[!ko_!_f!jli]_mi!gcal[nilci!hi!m_![mi]c[!g_]�hc(

][g_hn_!]ih!fim!_`_]nim!ch^_m_[^im!_h!_f!][gji!jmc]imi]c[f)!Am!^_]cl'!ko_!
_m!jimc\f_!gcal[l!b[]c_h^i!oh[!m_lc_!^_![^[jn[]cih_m!i![domn_m!ko_!hi!
h_]_m[lc[g_hn_!ji^l�[h!m_l!^c[ahimnc][^im![!j[lncl!^_!fim!]lcn_lcim!]ihn_(
hc^im'!jil!_d_gjfi'!_h!_f!m�h^lig_!^_!_mnl�m!jimnl[og�nc]i),,!Och!_g\[l(
ai'!]o[h^i!f[!gcal[]c�h!m_!b[]_!_h!]ih^c]cih_m!^_!_gji\l_]cgc_hni'!^_!
jif�nc][m!ao\_lh[g_hn[f_m!^cm]lcgch[nilc[m!s!pcif_hn[m!b[]c[!fim!gcal[h(
n_m'!ch]fos_h^i!jil!mojo_mni!_f!_h]c_lli!^_!b_]bi!i!mom!^cmnchn[m!gi^[fc(
^[^_m'!m_!a_h_l[h!m_lc[m!l_j_l]omcih_m!_h!f[!m[fo^!g_hn[f)!
Amn[m!l_j_l]omcih_m!_h!_f!][gji!^_!f[!m[fo^!g_hn[f!n[g\c�h!m_!b[h!

]ih]_jno[fct[^[m!^_m^_!_f!_h`iko_!jmc]imi]c[f!ko_!b[!molac^i!_h!_f!]ih(
n_rni!f[nchi[g_lc][hi!s!ko_!b[!ilc_hn[^i!jl�]nc][m!^_![]igj[�[gc_hni!
j[l[![`lihn[l!̂ cmnchn[m!mcno[]cih_m!s!`ilg[m!̂ _!pcif_h]c[!ko_!m_!b[h!pcpc^i!
_h!f[!l_ac�h!#>_lcmn�ch!s!Nc_l['!,4446!I[ln�h!>[l�'!,434$)!@_m^_!_mn_!_h(
`iko_!m_!_h`[nct[!ko_!f[m!l_j_l]omcih_m!_h!_f!][gji!jmc]if�ac]i!^_\_l�[h!

,,!H[!=g_lc][h!Lms]bc[nlc]!=mmi]c[ncih!jlijih_!fim!mcaoc_hn_m!]lcn_lcim!j[l[!_f!^c[ah�mnc]i!^_f!
nl[mnilhi!^_!_mnl�m!jimnl[og�nc]i!#n_j$5![$!rrjimc]c�h'!\$!chnlomc�h'!]$!_pcn[]c�h'!^$![fn_l[]cih_m!
]iahcncp[m!s!^_f!_mn[^i!^_!�hcgi!s!_$![fn_l[]c�h!^_!f[![]ncp[]c�h!s!l_[]ncpc^[^)!L[l[![h[fct[l!_f!
^_mafim_!^_!][^[!ohi!^_!_mnim!]lcn_lcim'![m�!]igi!mom![f][h]_m!s!f�gcn_m'!jo_^_!]ihmofn[lm_!_f!nl[(
\[di!^_!>[^im!#-+,0$)
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m_l!]igjl_h^c^[m!^_m^_!mom!][om[fc^[^_m!s!l_j_l]omcih_m!mi]c[f_m!#C�g_t!
Ra!NY&'!-+,/$)!Amni!mcahc`c][!ko_'!mc!\c_h!^cmnchn[m!j_lmih[m!ji^l�[h!_rj_lc(
g_hn[l!m�hnig[m!mcgcf[l_m!_h!oh!gig_hni!^[^i'!_m!h_]_m[lci!]ihmc^_l[l!
fim!il�a_h_m!_h!fim!jli]_mim!jif�nc]im!ko_!_ffim!pcp_h'!ch]foc^i!f[!̂ _mcao[f(
^[^!_]ih�gc][!s!f[m!_mj_]c`c]c^[^_m!]ofnol[f_m)!
H[m![`_]n[]cih_m!_h!_f!n_ll_hi!jmc]imi]c[f!_mn�h!pch]of[^[m![!fim!jli(

]_mim!^_![jlijc[]c�h!^c`_l_h]c[^[!jil!j[ln_!^_!fim!mod_nim!^_!f[m!jli\f_(
g�nc][m! mi]c[f_m)! Him! mod_nim! ]ih`c_l_h! m_hnc^i! s! l_]c\_h! ch`fo_h]c[m! [f!
gcmgi!nc_gji!ko_!]l_[h!ho_pim!mcahc`c][^im!s!nl[n[h!^_![]no[l!`l_hn_![!
[ko_ffi!ko_!_mn�h!pcpc_h^i),-!H[!jimc\cfc^[^!^_!]igjl_h^_l!f[m![`_]n[]ci(
h_m!^_!oh[!^_n_lgch[^[!mcno[]c�h!^_!pcif_h]c[!_h!_f!][gji!jmc]imi]c[f!
^_f!mod_ni!l_koc_l_!hi!mifi!ko_!_mn_!f_m!]ih`c_l[!ho_pim!mcahc`c][^im!_h!mo!
jf[hi!ch^cpc^o[f'!mchi!n[g\c�h!oh[!l_mjo_mn[!mi]c[f)!

Amn[!l_mjo_mn[!mi]c[f!cgjfc][!ko_!m_!^_h!f[m!]ih^c]cih_m!mi]c[f_m!j[l[!
ko_!m_!gi^c`cko_h!f[m!][om[m!ko_!ilcach[lih!i!f_acncg[lih!f[m!`ilg[m!^_!
pcif_h]c[!ko_![`_]n[lih!i![`_]n[h![!fim!mod_nim)!H[!j_lmj_]ncp[!^_f!nl[mnil(
hi!^_!_mnl�m!jimnl[og�nc]i!j_lgcn_!oh[!_mn[h^[lct[]c�h!s!`oh^[g_hn[(
]c�h!j[l[![laog_hn[l!ko_'!_h!_`_]ni'!b[s!l_j_l]omcih_m!_h!fim!mod_nim!ko_!
m_!b[h!_mno^c[^i!s!jlijo_mni!_h!inl[m!mcno[]cih_m!mi]c[f_m!ko_!jlipi][h!
oh!mcahc`c][ncpi!_mnl�m!_h!fim!mod_nim)!
=mcgcmgi'!j_lgcn_!]ihn[l! ]ih!j[l�g_nlim! l_]ihi]c^im! chn_lh[]ci(

h[fg_hn_![!j[lncl!^_!mcahim!s!m�hnig[m!]os[!jl_m_h]c[!_h!fim!mod_nim!jo_(
^_!^_fcgcn[lm_!]ih!oh!g[la_h!^_![g\ca�_^[^!l_^o]c^i)!Och!_g\[lai'![!
j[lncl!^_!_rj_lc_h]c[m!^_!nl[\[di!^cl_]ni!]ih!j_lmih[m!_h!f[m!ko_!m_![jfc(
][h!_mn_! ncji!^_!j[l�g_nlim'! moac_l_h!hi!oncfct[l! f[!j[f[\l[!xnl[og[y!i!
xnl[og�nc]iy!^_\c^i![!ko_!fim!mod_nim!hi!m_!]ihmc^_l[h!]igi!n[f_m!s!o\c(
][lfim!^_!_mn[!`ilg[!jo_^_!l_mofn[lf_m!ch]�gi^i'!_mncag[nct[hn_!i!]ih(
nl[jli^o]_hn_)!Lil!mo!j[ln_'!oh!_h`iko_!jmc]imi]c[f,.!b[!gimnl[^i!m_l!^_!
mog[!oncfc^[^!]o[h^i!m_!nl[n[!^_!ilc_hn[l!chn_lp_h]cih_m!ko_!\om][h!oh[!
ch]c^_h]c[!mi]c[f!_h!]if_]ncpc^[^_m!s!_h!]ihn_rnim!^_!^cp_lmc^[^!]ofnol[f'!
pcif_h]c[!^_!a�h_li!s!_gji\l_]cgc_hni'!]igi!jli\f_g�nc][m![mi]c[^[m![!
fim!`fodim!gcal[nilcim!ko_!bis!_rcmn_h!_h!_f!goh^i)!

,-!R�[m_![f!l_mj_]ni!_f!nl[\[di!l_[fct[^i!jil!I[]�[m!#-+,/$'!ko_!m_!\[m[!_h!ch`ilg[]c�h!^_!][gji!
s!_hnl_pcmn[m!l_[fct[^[m!_h!_mn[]cih_m!gcal[nilc[m!_h!K[r[][!s!f[!?co^[^!^_!I�rc]i)!
,.!Af!_h`iko_!jmc]imi]c[f!\om][!]ifi][lm_!_h!_f!]lo]_!^_f!`iln[f_]cgc_hni!jmc]if�ac]i!^_!f[m!j_l(
mih[m!s!fim!jli]_mim!^_!nl[hm`ilg[]c�h!mi]c[f'!]ihmc^_l�h^ifim!]igi![a_hn_m!]ih!][j[]c^[^![o(
nia_mncp[!s!n_hc_h^i!]igi!l_`_l_hn_m!fim!jli]_mim!mi]cibcmn�lc]im!s!]ofnol[f_m!ko_!fim!_hg[l][h)!
L[l[!oh[!_rjfc][]c�h!g�m!^_n[ff[^[!^_!_mn_!_h`iko_'![m�!]igi!mom![hn_]_^_hn_m!_h!=g�lc][!H[nch[!
s!_h!Amj[�['!jo_^_!]ihmofn[lm_!_f!nl[\[di!^_!?_l^[!Ra!NY&!#-+,1$)!



NALAN?QOEKJAO!LOE?KOK?E=HAO!AJ!JE�KO!U!F�RAJAO!IECN=JPAO! 40

H[m!l_j_l]omcih_m!jmc]imi]c[f_m!^_f!l_`oaci!nc_h_h!ohi!^_!mom!l_`_l_h(
n_m!g�m!mcahc`c][ncpim!_h!f[!_rj_lc_h]c[!^_!l_]fomc�h!ko_!gi^c`c][!_f!jli(
s_]ni!^_!pc^[!s!mcahc`c][!f[!cgjimc]c�h!^_!oh!jlis_]ni!b_n_l�higi)!Ah!
oh!]ihn_rni![^p_lmi!]igi!_mn_'!f[!jimc\cfc^[^!^_!a_h_l[l!f[!][j[]c^[^!^_!
[a_h]c[!s!jimc]cih[lm_!]igi!mod_ni!^_!^_l_]bi!m_!l_f[]cih[!]ih!f[!jimc(
\cfc^[^!^_!mifc]cn[l!`ilg[fg_hn_!_f!l_`oaci![f!Amn[^i!g_rc][hi)!L[l[!^i(
]og_hn[l!s!`ilgof[l![fn_lh[ncp[m!^_![n_h]c�h!_h!_mn_!][gji!m_!b[!oncfc(
t[^i!f[!j_lmj_]ncp[!^_f!<,7!ko_!jo_^_![jiln[l!p_hn[d[m!jil!f[!oncfct[]c�h!
^_!j[l�g_nlim!l_]ihi]c^im!chn_lh[]cih[fg_hn_'![ohko_!oh[!j_lmj_]ncp[!
]igjl_hmcp[!n_h^l�[!n[g\c�h!ko_!chn_al[l!fim!`[]nil_m!bcmn�lc]im'!jif�nc(
]im!s!]ofnol[f_m'!]igi!jlijih_!_f!_h`iko_!jmc]imi]c[f)!

9,7,9*=;065,;!7;0*6;6*0(3,;!+,3!9,-=.06!,5!50I6;!A!1J>,5,;

H[m!l_j_l]omcih_m!jmc]imi]c[f_m!ko_!m_!a_h_l[h!]o[h^i!fim!gcal[hn_m!#_m(
j_]�`c][g_hn_'! fim!hc�im!s! d�p_h_m$!ijn[h!jil! f[![fn_lh[ncp[!^_!mifc]cn[l!
l_`oaci'!b[h!mc^i!l_acmnl[^[m!_h!^cmnchnim!]ihn_rnim!gcal[nilcim!s!mih!^_!
al[h!oncfc^[^!]igi!l_`_l_hn_!j[l[!_mn[!jli\f_g�nc][!ko_!m_!jl_m_hn[!bis!
^_!g[h_l[!]l_]c_hn_!_h!I�rc]i)!=!]ihncho[]c�h'!m_!_rjih_h![faohim!^_!
_mnim![jiln_m!l_mj_]ni!^_!mcno[]cih_m!mcgcf[l_m![!f[m!ko_!m_!pcp_h!_h!I�(
rc]i)!O_a�h!fim!l_mofn[^im!^_!f[!j_lmj_]ncp[!jmc]imi]c[f!^_!f[!gcal[]c�h'!
f[m!l_j_l]omcih_m!hi!m_!l_mnlcha_h![f!jf[hi!_mnlc]n[g_hn_!jmc]if�ac]i!i!
jmc]imig�nc]i'!mchi!ko_!ch]fos_h!_f!�g\cni!]if_]ncpi!i!^_f!n_dc^i!mi]c[f'!
_h!_f!]o[f!jo_^_h!^_nih[l!f[!^_m_mnlo]nol[]c�h!`[gcfc[l'!f[!gi^c`c][]c�h!
`ilt[^[!^_!fim!lif_m!^_!a�h_li'!f[![^ij]c�h!i\fca[^[!^_!]�^caim!]ofnol[f_m!
[d_him!s!_f!ligjcgc_hni!^_!p�h]ofim!s!`ilg[m!^_!mifc^[lc^[^!]ih!f[!ji(
\f[]c�h!_h!_f!j[�m!^_!ilca_h'!_hnl_!inlim!#O_ll[hi'!-+,3$)!
=mcgcmgi'!oh[!j_lmj_]ncp[!chn_lm_]]cih[f!jo_^_!n[g\c�h!m_l!�ncf!j[l[!

]igjl_h^_l!f[m!^cmnchn[m!f�ac][m!^_![`_]n[]c�h!s!^_!l_mcmn_h]c[!^_!koc_h_m!
mifc]cn[h!l_`oaci)!Ah!_mn_!_h`iko_'!f[m!nl[s_]nilc[m!^_!pc^[!^_!fim!mod_nim!
jo_^_h!_rjl_m[l!s!b[]_l!]ih`focl!̂ cmnchn[m!f�ac][m!̂ _!mo\il^ch[]c�h!s!p�[m!
^_!jin_h]c[f!_g[h]cj[]c�h'!ko_!m_!jih_h!_h!jl�]nc][![f!]ihdoa[l!f[!]ih(
^c]c�h!^_!gcal[hn_!]ih!f[m!̂ c`_l_h]c[m!a_h_l[]cih[f_m!̂ _!a�h_li!i!̂ _!]f[(
m_'!_hnl_!inlim)!=f!_h`i][l!f[m!jimc\f_m!l_j_l]omcih_m!jmc]imi]c[f_m!ko_!_f!
jli]_mi!gcal[nilci!a_h_l[!_h!fim!hc�im!s!d�p_h_m'!koc_h_m!n[g\c�h!pcp_h!
^cmnchn[m!`ilg[m!^_!j�l^c^[!ko_!jo_^_h!jlijc]c[l!_h!_ffim!f[![j[lc]c�h!^_!
m_hncgc_hnim!^_!ch^_`_hmc�h)!

Af!?if_aci!K`c]c[f!^_!Lmc]�fiaim!^_!I[^lc^! #*674$!b[!^_n_]n[^i!
ko_!fim!hc�im!i!d�p_h_m!jo_^_h!pcpcl!mcno[]cih_m!^_!nlcmn_t[!]igi!j[ln_!
^_!_mn_!^o_fi!s!m_hncl!ko_!^c]bi!m_hncgc_hni!m_!jlifiha[l�!ch^_`chc^[(
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g_hn_6!_hidi!`l_hn_![!fim![mj_]nim!^_m[al[^[\f_m!ko_!b[h!^_!_h`l_hn[l6!
gc_^i'!mi\l_!ni^i![f![\[h^ihi'![f!p_l!nl[mni][^im!fim!l_`_l_hn_m!ko_![h(
n_m!fim!mimn_h�[h'!s!f[!jimc\cfc^[^!^_!_rj_lcg_hn[l!]ofj[!i!oh!m_hncgc_h(
ni!^_!l_mjihm[\cfc^[^!_r]_mcp[!jil!fi!ko_!_mn�!mo]_^c_h^i)!Him!hc�im!s!
d�p_h_m!gcal[hn_m!n[g\c�h!jo_^_h!n_h_l!oh[!m_hm[]c�h!^_!ch]igjl_h(
mc�h!l_mj_]ni!^_!f[!mi]c_^[^![!f[!ko_!ff_a[h'!^_!f[m!l[tih_m!jil!f[m!ko_!m_!
_h]o_hnl[h![b�!i!^_f!jilko�!^_!fim!][g\cim!ko_!_h`l_hn[h!_h!mo!]inc(
^c[hc^[^)!

H[m!g[sil_m!l_j_l]omcih_m!i]oll_h!]o[h^i!_ffim!gcmgim'!mom!`[gcfc[(
l_m!o!inlim!gcal[hn_m'!mih!i\d_ni!^_!^cmnchn[m!`ilg[m!^_!pcif_h]c['!fi!]o[f!
f_m!a_h_l[!chm_aolc^[^!s!n_gil!jil!f[!jimc\cfc^[^!^_!ko_!^c]b[m!mcno[]ci(
h_m!m_!l_jcn[h!i!ff_ao_h![![`_]n[lf_m!^_!g[h_l[![�h!g�m!^cl_]n[)!O_a�h!
_f!*674'!fim!hc�im!g_hil_m!^_!^i]_![�im!jo_^_h!n_h_l!g�m!^c`c]ofn[^_m!
j[l[!^_`chcl!fi!ko_!mc_hn_h'!m_hncgc_hnim!^_!chm_aolc^[^!s!]ih^o]n[m!l_(
al_mcp[m'!gc_hnl[m!ko_!_h!fim!d�p_h_m!g[sil_m!^_!_m[!_^[^!jo_^_!jl_m_h(
n[lm_!]ofj[!i!m_hm[]c�h!^_!`l[][mi'![^_g�m!^_!f[!jimc\cfc^[^!^_!^_m[lliff[l!
]ih^o]n[m!^_!lc_mai)!
=f! cao[f!ko_!_h!_f!][mi!^_! fim![^ofnim'!]o[h^i! fim!hc�im!s! d�p_h_m!

^_m[lliff[h!m�hnig[m!ko_!go_mnl[h!f[m!l_j_l]omcih_m!_h!mo!m[fo^!ko_!f_m!
cgjc^_h! ^_m[lliff[l! mo! pc^[! ]inc^c[h['! _mn�! cgjfc][h^i! oh! mo`lcgc_hni!
mcahc`c][ncpi!i!b[h!̂ _m[lliff[^i![faoh[![^c]]c�h'!_m!h_]_m[lci!\om][l![n_h(
]c�h!_mj_]c[fct[^[),/!

=f!nc_gji!ko_!f[!_rj_lc_h]c[!gcal[nilc[!jo_^_![^koclcl!j[lnc]of[lc^[^_m!
]o[h^i!koc_h!f[!ff_p[![!][\i!mih!d�p_h_m!i!hc�im'!n[g\c�h!jo_^_h!i\m_lp[lm_!
[mj_]nim!_mj_]�`c]im!_h!f[m!god_l_m!gcal[hn_m'!ko_!m_![lnc]of[h!]ih!f[m!s[!^_m(
]lcn[m!^_lcp[^[m!^_!f[!_^[^!^_!fim!gcal[hn_m)!O_a�h!_f!_mno^ci!l_[fct[^i!jil!f[!
N_^!=]ia_'!ila[hct[]c�h!ko_!]if[\il[!]ih!god_l_m!ko_!gcal[h![!Amj[�[!j[l[!
_f!_d_l]c]ci!^_!mom!^_l_]bim'!f[!g[sil�[!^_!_ff[m!l_]ihi]_!b[\_l!pcpc^i!][g\cim!
jm�koc]im!n[f_m!]igi!jl_i]oj[]c�h!]ihmn[hn_'!h_lpcimcmgi!s!nlcmn_t['![m�!]igi!
^cmnchn[m!̀ ilg[m!̂ _!mig[nct[]c�h!s!̀ [nca[!#9('!-+,0$)!=mcgcmgi'!m_!b[!̂ i]og_h(
n[^i!f[!l_^o]]c�h!^_!_mj[]cim!j[l[!f[!mi]c[fct[]c�h!s!fim!p�h]ofim!^_!]ih`c[ht['!
n[hni!_h!_f!foa[l!^_!^_mnchi!]igi!_h!f[!]ihnchoc^[^!^_!fim!p�h]ofim!]ih!`[gc(
fc[l_m!i![gcmn[^_m!ko_!j_lg[h_]_h!_h!_f!foa[l!^_!ilca_h)!

@_!g[h_l[!hinilc['!f[m!god_l_m!gcal[hn_m!j[lnc]cj[hn_m!_h!^c]bi!_m(
no^ci!l_`clc_lih!ko_!]ihncho[g_hn_!m_!p_h!i\fca[^[m![!̂ _m_gj_�[l!nl[\[(

,/!Af!]ijg!m_�[f[!]igi!ch^c][ncpim!^_!f[!h_]_mc^[^!^_!oh!^c[ah�mnc]i!s!^_![n_h]c�h!_mj_]c[fct[^['!
m_a�h!f[!ij]c�h!n_l[j�onc][!ko_!m_!_fcd['!_f!^o_fi!]igjfc][^i'!f[!^_jl_mc�h'!fim!nl[mnilhim![^[jn[(
ncpim!s!_f!nl[mnilhi!^_!_mnl�m!jimnl[og�nc]i'!_hnl_!inlim)
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dim!l_mj_]ni!^_!fim!]o[f_m!_mn�h!mi\l_]o[fc`c][^[m'!ch]fos_h^i!f[!h_]_mc^[^!
^_!cl![!]ihnl[`fodi!^_f!cg[ach[lci!mi]c[f!ko_!]ihmc^_l[![!f[m!god_l_m!gc(
al[hn_m!]igi!oh!aloji!mch!_mno^cim!i!mch!_rj_lc_h]c[!f[\il[f'!_hnl_!inlim!
_mn_l_incjim!^igch[hn_m!ko_!hi!h_]_m[lc[g_hn_!m_!]ill_mjih^_h!]ih!mo!
l_[fc^[^)!H[m!god_l_m!j[lnc]cj[hn_m!m_�[f[lih!ko_![f!ff_a[l![!Amj[�[!j_l(
]c\_h!ko_'!jil!m_l!god_l_m'!hi!nc_h_h!f[m!gcmg[m!ijilnohc^[^_m!ko_!fim!
big\l_m)!U'!j[l[f_f[g_hn_'!m_�[f[h!ko_!f[!^cm]lcgch[]c�h!^_!a�h_li!ko_!
_ff[m!b[h!_rj_lcg_hn[^i!_m!momn[hncp[g_hn_!g_hil!_h!_f!j[�m!^_!^_mnchi'!
mc!m_!]ihnl[mn[!]ih!f[!ko_!_rcmn_!_h!mom!j[�m_m!^_!ilca_h)!
Knli!_f_g_hni!mi\l_m[fc_hn_!_m!_f!b_]bi!^_!ko_!_h!fim!j[�m_m!^_!^_m(

nchi!m_!jl_m_hn[h!`ilg[m!_!chn_hmc^[^_m!^cmnchn[m!^_!^cm]lcgch[]c�h!]ih(
nl[!f[m!god_l_m'!ko_!p[l�[h!^_![]o_l^i!]ih!mo!h[]cih[fc^[^'!mom!][l[]n_l�m(
nc][m!`�mc][m!]igi!mom!l[maim!`[]c[f_m!i!_f!]ifil!^_!mo!jc_f'!mom!]imnog\l_m!
_h!]o[hni![!p_mncg_hn[!i![!f[!nl[^c]c�h!l_fcacim[!]ih!f[!ko_!m_!c^_hnc`c][h)!
H[m!god_l_m!jlip_hc_hn_m!^_!^cmnchnim!j[�m_m!i!l_acih_m!gimnl[lih!^c(

`_l_h]c[m!momn[hncp[m!_h!]o[hni![!mo!j_l]_j]c�h!^_!m_l!i\d_ni!^_!^cm]lc(
gch[]c�h!_h!f[m!mi]c_^[^_m!^_![]iac^[)!H[!_rj_lc_h]c[!gcal[nilc[!jo_^_!
]igjl_h^_lm_![!j[lncl!^_!f[!]ih`fo_h]c[!^_!oh[!]ih^c]c�h!j[lnc]of[l!^_!
a�h_li!s!_^[^'!ko_!n[g\c�h!_mn�!]lot[^[!jil!inlim!l_`_l_hn_m'!_h!_mj_]c[f'!
f[!h[]cih[fc^[^'!f[!]ih^c]c�h!^_!]f[m_!s!f[!ch]fomc�h!f[\il[f'!_hnl_!inl[m)!

?ih!\[m_!_h!_mno^cim!l_[fct[^im!_h!]ill_^il_m!gcal[nilcim!^_!inl[m!
l_acih_m!^_f!goh^i'!m_!i\m_lp[!f[!h_]_mc^[^!^_!ko_!f[m!l_j_l]omcih_m!^_!
f[!gcal[]c�h!s!f[!mifc]cno^!̂ _!l_`oaci!m_![\il^_h!̂ _m^_!f[m![`_]n[]cih_m!_h!
_f!n_dc^i!mi]c[f!s!]ihmc^_l_h!f[m!^cmnchn[m!f�ac][m!]ih`fos_hn_m!^_!mo\il^c(
h[]c�h!s!l_mcmn_h]c[)!Ahnl_!f[m!l_j_l]omcih_m!_mj_]�`c][m!m_!b[!^i]og_hn[(
^i!mi\l_!ni^i!nlcmn_t['!^_jl_mc�h'!c^_[]c�h!moc]c^['!]ofj[!i!m_hm[]c�h!^_!
ch]igjl_hmc�h)!Him!hc�im!g_hil_m!^_!^i]_![�im!jo_^_h!n_h_l!^c`c]ofn[(
^_m!j[l[!b[\f[l!^_!mo!_rj_lc_h]c['!gc_hnl[m!ko_!fim!d�p_h_m![!p_]_m!^_m[(
lliff[h!]ih^o]n[m!^_!lc_mai)!

Him! _mno^cim! ff_p[^im! [! ][\i! ]ih!god_l_m!gcal[hn_m!go_mnl[h!ko_!
go]b[m!p_]_m!_h`l_hn[h!f[!`[fn[!^_!_mj[]cim!^_!mi]c[fct[]c�h!s!fim!_mn_l_i(
ncjim!ko_!f[m!ff_p[h![!l_[fct[l!nl[\[dim!ko_!l_koc_l_h!]ihi]cgc_hnim!i!b[(
\cfc^[^_m!ch`_lcil_m![!f[m!ko_!_ff[m!l_[fg_hn_!nc_h_h)!=faoh[m!̂ _!_ff[m!g_h(
]cih[h!n[g\c�h!ko_'!]o[h^i!jlipc_h_h!^_!]ihn_rnim!^_!pcif_h]c[!]ihnl[!
f[m!god_l_m'!f[m!mi]c_^[^_m!^_![]iac^[!jo_^_h!m_l!g_him!^cm]lcgch[nilc[m)!

9,-=.06!A!+,<,5*0J5"!G=5!)056406!5,*,;(90(4,5<,!9,3(*065(+6'
=!jlch]cjcim!^_f!mcafi!@@0'!f[!a_h_l[fct[^[!g_^c^[!^_!jlcp[l!^_!mo!fc\_l(
n[^![!fim!gcal[hn_m!jil!_f!b_]bi!^_!hi!b[\_l!l_[fct[^i!oh!jli]_^cgc_h(
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ni![^gchcmnl[ncpi!j[l[!_hnl[l!_h!oh!j[�m![j[l_]_!]igi!jl�]nc][!]inc^c[h[!
s![^ijn[^[!QR!SNPa\)!@_!cao[f!`ilg['!f[!^_n_h]c�h!]igi!`ilg[!^_!]ihnlif!
mi]c[f'!mcmn_g�nc][g_hn_![jfc][^[![!j_lmih[m!]ih!j[^_]cgc_hnim!jmckoc�(
nlc]im!s![!^_fch]o_hn_m'!b[!mc^i!bcmn�lc][g_hn_!oh!gincpi!^_!_mncag[!mi(
]c[f![f!nc_gji!ko_![][ll_[!m_lc[m!l_j_l]omcih_m!_h!fim!mod_nim)
Ah!_f!�g\cni!^_!f[m!jif�nc][m!gcal[nilc[m'!f[!^_n_h]c�h!^_!gcal[hn_m!

ch^i]og_hn[^im!m_!oncfct[!]igi!][mncai!i!]igi!oh!ch�ncf!_m`o_lti!j[l[!
]ihnlif[l!f[!gipcfc^[^!bog[h['!_!ch]fomi!]ih!f[!jl_n_hmc�h!^_!i\mn[]ofc(
t[l!i!^_m[hcg[l![![ko_ffim!ko_!_h!oh!gig_hni!^[^i!ji^l�[h!]ihmc^_l[l!
f[!jimc\cfc^[^!^_!gcal[l),0

?ih!_f!n�lgchi!s!f[!`caol[!f_a[f!^_f!N`RTb_NZVR[a\!m_!l_mnlcha_!f[!fc(
\_ln[^!^_!nl�hmcni'!f[!]igohc][]c�h!s!f[!l_[fct[]c�h!^_!f[m![]ncpc^[^_m!]i(
nc^c[h[m![!j_lmih[m!ko_!f_a[fg_hn_!hi!b[h!]ig_nc^i!hcha�h!^_fcni!mchi!
fi!ko_'!_h!f[!g[sil�[!^_!fim!j[�m_m'!m_!]ihmc^_l[!oh[!`[fn[![^gchcmnl[ncp[)!

H[!^_n_h]c�h!_m!oh[!g_^c^[!ko_!][mc!mc_gjl_!nig[!jil!miljl_m[![!fim!
gcal[hn_m!ko_!^ol[hn_!mo!nl[p_m�[!^_mnch[h!ni^i!mo!_m`o_lti![!^_mjf_a[l!
_mnl[n_ac[m!j[l[!ff_a[l![!mo!^_mnchi)!H[![jl_b_hmc�h!cgjfc][!ko_!fim!gc(
al[hn_m!p_[h!^_m[j[l_]_l!_m[!cfomc�h!^_!g[h_l[!l_j_hnch[!s!_h!]ih^c]ci(
h_m!̂ _m`[pil[\f_m!̂ _\c^i![!ko_'!jil!fi!a_h_l[f'!fim!l_]olmim!f_a[f_m'!_]ih�(
gc]im!i!^_!l_f[]cih_m!j[l[!_pcn[l!f[!^_n_h]c�h!mih!gos!_m][mim)!
=mcgcmgi'!f[!l_]fomc�h!]ogjf_!oh[!`oh]c�h!^_!j_^[aia�[!c^_hncn[lc[!

^_\c^i![!ko_!f[m!chmncno]cih_m'!f[m!f_s_m!s!fim![a_hn_m![]n�[h!^_!n[f!`ilg[!
ko_!\om][h!]ihp_h]_l![f!mod_ni!^_![mogclm_!]igi!nl[hmal_mil'!_m!^_]cl!
]ofj[\f_)!Hi![hn_lcil!m_!jl_m_hn[!]igi!oh[![j[l_hn_!domnc`c][]c�h!^_!f[!
^_n_h]c�h!i'!ch]fomi'!_h!mcno[]cih_m!g�m![^p_lm[m'!^_f![\omi!^_![onilc^[^)!

H[!^_n_h]c�h!ij_l['!_hnih]_m'!]igi!oh!][g\ci!l_j_hnchi!_!ch_mj_(
l[^i!ko_![!`ch[f!^_!]o_hn[m!]ihnlc\os_![!l_mko_\l[d[l!hi!mifi!_f!jlis_]ni!
gcal[nilci!^_!fim!mod_nim'!mchi!f[!jimc\cfc^[^!^_![mogclm_![!m�!gcmgim!]i(
gi!mod_nim!^_!^_l_]bi'!]igi!j_lmih[m!]ih!][j[]c^[^!^_!^_]cmc�h)!Qh[!
g_^c^[!ko_!^_mbog[hct[!s!b[]_!ohc`ilg_m![!fim!mod_nim)!?o[h^i!f[!^_(
n_h]c�h!m_!jlifiha[!_h!_f!nc_gji'!nc_h^_![!chmncno]cih[fct[l![!fim!mod_nim'!
[!l__^o][lfim!j[l[!m[\_l!]�gi!]igjiln[lm_!`l_hn_![!f[![onilc^[^!s!`l_hn_!
[!fim!^_g�m!l_]fomim!#=l[odi!_!Etkoc_l^i'!-++2$)!

,0!@cp_lmim!_mno^cim!b[h!m_�[f[^i!ko_!f[!g[sil�[!^_!fim!gcal[hn_m'![f!chc]c[l!mo!nl[p_m�['!hi!m[\_h!
^_! f[!_rcmn_h]c[!^_!_mn_!ncji!^_!jif�nc][m!ao\_lh[g_hn[f_m!#]c^b'!-+,+6!A^q[l^m'!-+,.6!B[lg_l'!
-+,.6!iho'!-+,0$)!Amn[!mcno[]c�h!n[g\c�h!m_!p_lc`c]�!_h!fim!hc�im!s!d�p_h_m!ko_!`o_lih!_hnl_pcm(
n[^im!j[l[!f[!l_[fct[]c�h!^_!_mn_!_mno^ci'!koc_h_m!^_m]ihi]�[h!f[m!]ih^c]cih_m![!f[m!ko_!jimn_lcil(
g_hn_!`o_lih!mig_nc^im!_h!f[m!_mn[h]c[m!gcal[nilc[m)
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?o[h^i!f[m!j_lmih[m!^_n_hc^[m!jil!mo!]ih^c]c�h!gcal[nilc[!mih!hc(
�im!i!d�p_h_m'!f[m!l_j_l]omcih_m!jmc]imi]c[f_m!mih'!_h!]c_lni!gi^i'!mcgc(
f[l_m![!f[m!s[!g_h]cih[^[m!s![!f[!p_t![^koc_l_h!][l[]n_l�mnc][m!j[lnc]of[l_m)!
Ahnl_!fim!`[]nil_m!ko_!jo_^_h![]_hno[l!f[m!l_j_l]omcih_m!jmc]imi]c[f_m!^_!
f[!^_n_h]c�h!^_!hc�im!s!d�p_h_m!gcal[hn_m!m_!_h]o_hnl[h!f[m!_rj_lc_h]c[m!
^_!pcif_h]c[!_h!mom!j[�m_m!^_!ilca_h'!_f![f[la[gc_hni!^_!fim!j_lci^im!^_!
^_n_h]c�h'!f[!m_j[l[]c�h!`[gcfc[l!^ol[hn_!f[!^_n_h]c�h!s!f[m!][l_h]c[m!^_!
f[m!chmncno]cih_m!^ih^_!mih!^_n_hc^im'!ch]foc^[!f[!`[fn[!^_![fcg_hnim!s!^_!
chmn[f[]cih_m![^_]o[^[m),1

?o[h^i!fim!hc�im!i!d�p_h_m!pc[d[h!_h!]igj[��[!̂ _!mom!j[^l_m!i!nonil_m',2!
f[!^_n_h]c�h!jo_^_!_mn[l![]igj[�[^[!^_!f[!m_j[l[]c�h!^_!fim!gc_g\lim!^_!
f[!̀ [gcfc['!_f!_r[]_l\[gc_hni!̂ _!jli\f_g[m!̂ _!m[fo^!g_hn[f!_h!fim!j[^l_m'!fi!
]o[f!f_m!l_mn[!jimc\cfc^[^_m!^_!]oc^[l![^_]o[^[g_hn_![!fim!bcdim)!Him!hc�im!
jo_^_h'![m�'!p_lm_!i\fca[^im![![mogcl!l_mjihm[\cfc^[^_m!i!lif_m!^_!fim![^of(
nim!ko_!fim!mig_n_h![!mcno[]cih_m!^_!_mnl�m!i!g[f_mn[l)!=mcgcmgi'!fim!hc�im!
s!d�p_h_m!pcp_h'![f!gcmgi!nc_gji'!f[!^_mcfomc�h![f!p_l!nloh][^i!_f!jlis_]ni!
gcal[nilci!^_f!ko_!`ilg[h!j[ln_'!_rj_lcg_hn[h!f[m!]ih^c]cih_m!^_!chm_(
aolc^[^!s!jo_^_h!p_lm_!]igi!mod_nim!_h!f[!ch^_`_hmc�h!ko_!jlijc]c[h!fim!
[\omim!^_!f[m![onilc^[^_m!i!^_!inlim![^ofnim!^_n_hc^im)!
Him!hc�im! _h!^_n_h]c�h! ff_a[h! [! m_l!jlcp[^im!^_!oh[! [fcg_hn[]c�h!

[^_]o[^[!j[l[!mo!^_m[lliffi!^_\c^i![!ko_'!_h!a_h_l[f'!_f!ncji!^_![fcg_hnim!
m_!jl_j[l[!j[l[!fim![^ofnim'!i!\c_h!jilko_!m_!]ihmc^_l[!ko_'![f!\lch^[lf_m!
[fcg_hn[]c�h'!m_!f_m!_mn�!inila[h^i!oh[!]ih]_mc�h!ko_!hi!g_l_]_h)!P[g(
\c�h!_m!`l_]o_hn_!ko_!m_!igcn[!_f!m_aocgc_hni!_h!_f!][gji!^_!f[!m[fo^!s!
^_![]]_mi![!f[!_^o][]c�h!s![![]ncpc^[^_m!l_]l_[ncp[m![!f[m!]o[f_m!nc_h_h!^_(
l_]bi)!Affim!jo_^_h!^_m[lliff[l'![f!cao[f!ko_!fim![^ofnim'!j[^_]cgc_hnim!_h!
_f!][gji!^_!f[!m[fo^!g_hn[f!]igi!c^_[]c�h!moc]c^['!^_jl_mc�h!s![hmc_^[^'!
_hnl_!inlim)!?o[hni!g�m!f[lai!m_[!_f!j_lci^i!^_!^_n_h]c�h'!_rcmn_h!g�m!
jimc\cfc^[^_m!^_!^_m[lliff[l![`_]n[]cih_m!_h!_f!][gji!^_!f[!m[fo^!g_hn[f)!
Och!_g\[lai'!b[s!n[g\c�h!_pc^_h]c[!^_!ko_'![ohko_!fim!j_lci^im!_h!^_(
n_h]c�h!m_[h!]ilnim'!jo_^_h!^_d[l!m_lc[m!bo_ff[m!_h!f[!m[fo^!g_hn[f!^_!fim!
hc�im!s!d�p_h_m)!=mcgcmgi'!f[!^_jiln[]c�h!^_!hc�im!s!d�p_h_m'!ko_!m_!ff_(
p[![!][\i!_h!]ihnl[!^_!mo!pifohn[^!s!mch!jih_l!_h!jl�]nc][!f[m!g_^c^[m!
jl_][onilc[m!h_]_m[lc[m!j[l[!a[l[hnct[l!mo!m_aolc^[^'!jo_^_h!mig_n_lfim!

,1!L[l[!]igjl_h^_l!]ih!g[sil!jli`oh^c^[^!f[m!l_j_l]omcih_m!jmc]imi]c[f_m!^_f!_h]c_lli!jo_^_h!
]ihmofn[lm_!fim!nl[\[dim!^_!Noct!#,444$'!O][``!#-+,.$!s!R_hn_pia_f!#-+,0$)
,2!H[!ch`ilg[]c�h!^_!][gji!s!f[m!_hnl_pcmn[m!ko_!m_!b[h![h[fct[^i!]igi!j[ln_!^_!_mn_!][j�nofi!m_!
jl_m_hn[h!_h!_f!mcaoc_hn_)!
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[!mcno[]cih_m!^_!pcif_h]c['!_gji\l_]cgc_hni!i!j_lm_]o]c�h!jif�nc][!^_!f[!
ko_!p_h�[h!bos_h^i!_h!mo!foa[l!^_!ilca_h)!
?o[h^i!fim!hc�im!s!d�p_h_m!m_!_h]o_hnl[h!_h!mcno[]cih_m!^_!^_n_h(

]c�h'!f[!jimc\cfc^[^!^_!ko_!^_]c^[h!mifc]cn[l!l_`oaci!_h!_f!j[�m!^_!nl�hmcni!
i!^_mnchi'!mc!\c_h!_m!oh!^_l_]bi'!l_koc_l_!p[fil!s!l_mcmn_h]c[!^_\c^i![!fim!
nl�gcn_m!ko_!̂ _\_h!l_[fct[l!_h!oh!]ihn_rni![^p_lmi!s!_h!]ih^c]cih_m!ko_!
_mn�h!_h`i][^[m![!ko_!jc_l^[h!f[!_mj_l[ht[!^_!l_]c\cl!f[!l_mjo_mn[![`clg[(
ncp[![!mo!j_nc]c�h)!Him!hc�im!i!d�p_h_m![]igj[�[^im!]ih!`l_]o_h]c[!mih!
m_j[l[^im!^_!mom!j[^l_m!i!nonil_m!s[!ko_!fim!jli]_^cgc_hnim!f_a[f_m!mih!
^cmnchnim!m_a�h!f[!_^[^)!Oc!\c_h!oh[!g_^c^[![!`[pil!^_!fim!hc�im!s!d�p_h_m!
_m!ko_!hi!j_lg[h_t][h!^_n_hc^im!_h!fim!gcmgim!foa[l_m!ko_!fim![^ofnim'!
c^_[fg_hn_!mom!j[^l_m!s!_ffim!^_\_l�[h!_f_acl!]�gi!koc_l_h!m_l!o\c][^im!
_h!f[m!chmn[f[]cih_m!ao\_lh[g_hn[f_m)!Eh]fomi'!mch!^_d[l!^_!l_]ihi]_l!ko_'!
jl_]cm[g_hn_!jil!_mn_!ncji!^_!jli\f_g�nc][m'!_rcmn_!oh[!hilg[ncpc^[^!ch(
n_lh[]cih[f!ko_!moac_l_!ko_!fim!hc�im!s!d�p_h_m!hi!m_[h!^_n_hc^im!jil!
`[fn[m![^gchcmnl[ncp[m!^_lcp[^[m!^_!mo!]ih^c]c�h!gcal[nilc[)!
=mcgcmgi'!fim!hc�im!s!d�p_h_m![]igj[�[^im!n[g\c�h!jo_^_h!_h`l_h(

n[l!f[!mcno[]c�h!^_!j_lg[h_]_l!^_n_hc^im!gc_hnl[m!m_!l_mo_fp_!f[!]ih^c]c�h!
gcal[nilc[!^_!mom!j[^l_m)!@_j_h^c_h^i!^_f!][mi!_h!j[lnc]of[l'!_f!j[�m!^_!
^_mnchi'!nl�hmcni!o!ilca_h'!_m[!^_n_h]c�h!jo_^_!ff_a[l![!^ol[l!g_m_m!i![�im)!
Him!hc�im!i!d�p_h_m!hi![]igj[�[^im!b[h!n_hc^i!ko_![mogcl!l_mjih(

m[\cfc^[^_m!i!lif_m!^_![^ofnim'!n[f_m!]igi!mo!jlijc[!g[hon_h]c�h'!f[!^_!
mom!`[gcfc[m!i!_f!nl[ni!]ih![onilc^[^_m)!Qhi!^_!fim!lc_maim!ko_!]ill_h!_m!
m_l![f\_la[^im!_h!foa[l_m!mcgcf[l_m![!fim!^_!fim!gcal[hn_m![^ofnim!s!l_]c\cl!
g[fnl[ni!jil!j[ln_!^_!f[m![onilc^[^_m!i!_h][la[^im!^_!f[m!chmncno]cih_m!^_!
^_n_h]c�h'!koc_h_m!]ihmc^_l[h!ko_!n_h^l�h!g_him!]ihi]cgc_hnim!i!ji(
mc\cfc^[^_m!^_!^_`_h^_lm_!`l_hn_![!fim!nl[nim!^cm]lcgch[nilcim!i!f[m!jimc\f_m!
[al_mcih_m'!ch]fos_h^i!f[!pcif_h]c[!^_!a�h_li!i!m_ro[f)!

@[^i!ko_!_rcmn_h!mo`c]c_hn_m!_p[fo[]cih_m!l_mj_]ni!^_!f[m![`_]n[]ci(
h_m!jmc]imi]c[f_m!_h!fim!gcal[hn_m!i][mcih[^[m!jil!f[!_rj_lc_h]c[!^_!^_(
n_h]c�h'! _rcmn_h! s[! hilg[m! chn_lh[]cih[f_m! ko_! _mn[\f_]_h! [fn_lh[ncp[m)!
Amn_!ncji!^_!g_^c^[m!mih!_mj_]c[fg_hn_!cgjiln[hn_m!j[l[!fim!gcal[hn_m!
ko_!^_]c^_h!mifc]cn[l!l_`oaci!i![mcfi'!s[!ko_!fim!nl�gcn_m!mo_f_h!^ol[l'![f!
g_him'!p[lcim!g_m_m)!Am!^ol[hn_!_m_!nc_gji!^_!_mj_l[!]o[h^i!jo_^_!_pc(
n[lm_!f[!^_n_h]c�h)

Ahnl_!f[m!^cmnchn[m!gi^[fc^[^_m!jlijo_mn[m!m_!ch]fos_h!g_][hcmgim!^_!
]igj[l_]_h]c['![!fim!]o[f_m!fim!mifc]cn[hn_m!^_!l_`oaci!m_!jl_m_hn[h!j_lc�(
^c][g_hn_!s!̀ clg[h!oh!̂ i]og_hni!̂ _!m_aocgc_hni)!K!\c_h'!f[![mcah[]c�h!
^_!chmncno]cih_m!^_![mcmn_h]c[!j[l[!ko_!fim!hc�im!s!d�p_h_m!gcal[hn_m!ko_!
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mifc]cn[h![mcfi!jo_^[h!pcpcl!^_!g[h_l[!m_aol[!s!]ih![]]_mi![!fim!m_lpc]cim!
\�mc]im!ko_!l_koc_l_h)!

Ahnl_!f[m![fn_lh[ncp[m!jlijo_mn[m!^_mn[][h!fim!xgi^_fim!]igohcn[lcimy!
_h!fim!ko_!fim!mifc]cn[hn_m!^_!l_`oaci!jo_^_h!m_l!o\c][^im!_h!fi][fc^[^_m!
^ih^_!m_!f_m!\lch^[![]iac^[!s!m_aocgc_hni)!?ih!\[m_!_h!_mn_!ncji!̂ _!gi^_(
fim!ko_!\om][h!_pcn[l!f[m!l_j_l]omcih_m!jmc]imi]c[f_m!^_!f[!^_n_h]c�h'!m_!b[h!
jlijo_mni!n[g\c�h!gi^_fim!]ih!][l[]n_l�mnc][m!mcgcf[l_m![!f[m!ko_!m_![�[^_!
_f!]igjih_hn_!^_!^cm_�im!_mj_]c[fg_hn_!̂ clcac^im![!fim!hc�im!s!d�p_h_m'!s[!
m_[h!l_`oac[^im'!mifc]cn[hn_m!^_![mcfi!i!gcal[hn_m!ch^i]og_hn[^im)!

Amn_!ncji!^_!gi^_fim!ch]fos_!g_^c^[m!j[l[!jl_p_hcl!f[!^_n_h]c�h!^_!
hc�im!s!d�p_h_m'![m�!]igi!f[![so^[!s!l_`_l_h]c[!^ol[hn_!f[m!jlcg_l[m!bil[m!
^_!f[!^_n_h]c�h'![!`ch!^_![gchil[l!fi!g�m!jimc\f_!mom!l_j_l]omcih_m!#?f_(
p_f[h^'!-+,.$)!L[l[!_ffi!m_!jli]ol[!]ihi]_l!f[!_^[^!^_f!hc�i!i!dip_h'!m_!
[mcah[!oh[!j_lmih[!l_mjihm[\f_!j[l[![ko_ffim!hc�im!i!d�p_h_m!ko_!pc[d[h!
mch!]igj[��[!i!ko_!mih!m_j[l[^im!^_!mom!j[^l_m'!m_!f_m!l_acmnl[!s!l_[fct[!
oh[!p[fil[]c�h!chc]c[f!s!m_!f_m!o\c][!_h!oh![g\c_hn_!]igohcn[lci)!I�m!
n[l^_!m_!b[]_!oh[!_p[fo[]c�h!^_n[ff[^[!^_!][^[!hc�i!i!dip_h!s'!_h!mo!][(
mi'!^_!mo!`[gcfc['!j[l[!_rjfil[l!s!p[fil[l!f[m!^cmnchn[m!ij]cih_m!gcal[nilc[m!
]ih!f[m!ko_!]o_hn[h)!?ih!\[m_!_h!_mi'!m_!^_`ch_!]o�f!m_l�[!f[!ij]c�h!ko_!
\lch^[l�[!g[sil!\c_h_mn[l![!fim!hc�im!s!d�p_h_m!s!m_!_p[f�[h!f[m!h_]_mc^[(
^_m!^_!jlin_]]c�h!ko_!ji^l�[h!n_h_l!_ffim!s!mom!`[gcfc[l_m!_h!][mi!^_!ko_!
nopc_m_h!ko_!l_nilh[l![!mo!j[�m!^_!ilca_h),3

O_!_mn[\f_]_!oh!jf[h!^_!gihcnil_i!s!m_aocgc_hni!j[l[!m[fp[ao[l^[l!_f!
\c_h_mn[l!s!m_aolc^[^!^_!fim!hc�im!s!d�p_h_m'!ch]fos_h^i!fim!nl�gcn_m!i!l_(
]olmim!f_a[f_m!ko_!m_[!jl_]cmi!_gjl_h^_l)!Af!m_aocgc_hni!^_!_mn[m!_n[j[m!
j_lgcn_'!`ch[fg_hn_'!f[!l_mifo]c�h![f!][mi!_h!]ih^c]cih_m!_h!ko_!f[m!l_j_l(
]omcih_m!jmc]imi]c[f_m!^_!f[!gcal[]c�h!s!^_!f[!l_mifo]c�h!^_f!][mi!j[l[!fim!
hc�im!s!d�p_h_m!jo_^_h!l_^o]clm_!i![gchil[lm_!^_!g[h_l[!cgjiln[hn_)!

H[!c^_[!^_!ko_!fim!mifc]cn[hn_m!^_!l_`oaci!j_lg[h_t][h!^_n_hc^im!hi!
^_\_!]ihmc^_l[lm_!]igi!h[nol[fg_hn_!p�fc^['!mchi!ko_!b[s!ko_!]o_mnci(
h[lm_!mi\l_!f[m![fn_lh[ncp[m![!f[!^_n_h]c�h)!H[!_rj_lc_h]c[!^_!^_n_h]c�h!m_!
]ihpc_ln_!_h!oh[!`ilg[!p_f[^[!^_!jlijc]c[l!ko_!fim!gcal[hn_m!ff_ao_h![!
[mogclm_!]igi!^_fch]o_hn_m'![ohko_!hi!b[s[h!]ig_nc^i!hcha�h!^_fcni)!
Ocno[]cih_m![�[^c^[m'!]igi!f[!m_j[l[]c�h!`[gcfc[l'!f[!jlifiha[]c�h!ch^_`c(
hc^[!^_!f[!^_n_h]c�h!s!n_h_l!ko_![mogcl!l_mjihm[\cfc^[^_m!^_![^ofnim'!mih!
`[]nil_m!ko_!jo_^_h![al[p[l!f[m!l_j_l]omcih_m!_h!hc�im!s!d�p_h_m)!

,3!H[!^_m]lcj]c�h!^_n[ff[^[!^_!_mn_!gi^_fi!s!fim!l_mofn[^im!^_!mo!jo_mn[!_h!jl�]nc][!jo_^_h!l_pc(
m[lm_!_h!?ilf_nn!Ra!NY)!#-+,-$)!
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H[m![fn_lh[ncp[m![!f[!^_n_h]c�h'!mi\l_!ni^i!fim!gi^_fim!]igohcn[lcim!
_h!fim!ko_!^_m^_!f[m!jlcg_l[m!bil[m!m_!]l_[h!g_][hcmgim!j[l[!_h]ihnl[l!
f[!ij]c�h!ko_!g�m!]ihnlc\os_![f!\c_h_mn[l'![m�!]igi!_f!^cm_�i!^_!oh!jf[h!
^_!m_aocgc_hni!s!gihcnil_i!j[l[!f[!mcno[]c�h!j[lnc]of[l!^_!][^[!gcal[h(
n_'!b[h!jli\[^i!mo!oncfc^[^!_h!^cmnchnim!]ihn_rnim)!

*65*3=;065,;!
Amn_!n_rni!nc_h_!]igi!johni!^_!j[lnc^[!f[!h_]_mc^[^!^_![h[fct[l!f[m!_r(
jl_mcih_m!s![fn_lh[ncp[m!_h!_f!n_ll_hi!jmc]imi]c[f!ko_!m_!jl_m_hn[h!]o[h^i!
fim!hc�im!s!d�p_h_m!gcal[hn_m!b[]_h!omi!^_!mo!^_l_]bi![!mifc]cn[l!l_`oaci)!
H[!ch`ilg[]c�h!_mn[^�mnc][!^cmjihc\f_!go_mnl[!ko_!f[!][hnc^[^!^_!hc�im!s!
d�p_h_m!gcal[hn_m!ko_!mifc]cn[h!l_`oaci!b[!c^i!_h![og_hni'![f!g_him!_h!
fim!�fncgim!]ch]i![�im)!Ahnl_!_ffim'!jl_^igch[h!koc_h_m!pc[d[h!mch!]ig(
j[��[!^_![^ofnim!s!m_!i\m_lp[!oh[!]l_]c_hn_!jl_m_h]c[!^_!god_l_m)!

?ih!al[h!jl_i]oj[]c�h!jo_^_!i\m_lp[lm_!ko_!_hnl_!-+,.!s!-+,3!f[m!
mifc]cno^_m!^_!l_`oaci!b[h![og_hn[^i!_h!g�m!^_!koch]_!p_]_m'!mcno�h^i(
m_!jil!jlcg_l[!p_t!_h!g�m!^_!,2!+++!^ol[hn_!_mn_!�fncgi![�i!s!ko_!j_l(
mcmn_!oh!l_t[ai!_h!f[m!l_mjo_mn[m!^_!fim!nl�gcn_m!ko_!l_\[m[!2+!jil!]c_hni)!
Qh[! jli\f_g�nc][! ^_! _mn[!g[ahcno^! s! ]igjf_dc^[^! l_koc_l_! [\il(

^[lm_! ^_m^_! _f! _h`iko_! ^_f! nl[mnilhi! ^_! _mnl�m! jimnl[og�nc]i! [f! cao[f!
ko_!^_m^_!_f!_h`iko_!jmc]imi]c[f'!s[!ko_!_mn_!�fncgi!jo_^_!i`l_]_l!g_(
dil!]igjl_hmc�h!s!ilc_hn[]cih_m!j[l[!ff_p[l![!][\i![]]cih_m!mi]c[f_m!^_!
nl[hm`ilg[]c�h)!

H[!`caol[!f_a[f!^_!mifc]cno^!^_!l_`oaci'!mc!\c_h!m_!_h]o_hnl[!l_]ihi]c(
^[!_h!f[!f_acmf[]c�h!g_rc][h['!_h`l_hn[!fim!i\mn�]ofim!^_!f[!^cmo[mc�h!jil!
j[ln_!^_!fim![a_hn_m!gcal[nilcim'!f[!m[nol[]c�h!s!f_hncno^!_h!fim!nl�gcn_m'!
[m�!]igi!f[!ij[]c^[^!_h!fim!]lcn_lcim!ko_!_h!f[!jl�]nc][!ij_l[h!j[l[!inil(
a[l!oh[!l_mjo_mn[![`clg[ncp[)!=!j_m[l!^_!_mn[m!fcgcn[]cih_m'!m_!nl[n[!^_!oh[!
ij]c�h!ko_!j[l[!fim!gcal[hn_m!l_jl_m_hn[!f[!jimc\cfc^[^!^_!_pcn[l!f[!pci(
f_h]c[!_h!_f!j[�m!^_!ilca_h!s!nl[t[l!oh!g_dil!jlis_]ni!^_!pc^[)!

H[m!g[sil_m!l_j_l]omcih_m!_h!_f!jli]_mi!^_!mifc]cno^!^_!l_`oaci!m_!
]_hnl[h!_h!f[!_rj_lc_h]c[!^_!^_n_h]c�h![!f[!ko_!mih!mig_nc^im!fim!gc(
al[hn_m)!Ah!oh!gig_hni!_h!_f!ko_!m_!nloh][!mo!jlis_]ni!gcal[nilci'!f[!
^_]cmc�h!̂ _!mifc]cn[l!l_`oaci!jo_^_!]ihnlc\ocl![!̀ iln[f_]_l!mo!][j[]c^[^!̂ _!
[mogclm_!]igi!mod_nim!^_!^_l_]bi)!
Ahnl_!fim!hc�im!s!d�p_h_m!mifc]cn[hn_m!^_!l_`oaci!m_!b[h!^i]og_hn[(

^i!mcno[]cih_m!^_!^_jl_mc�h'!]ofj[\cfc^[^'!c^_[]c�h!moc]c^['!m_hm[]c�h!^_!
ch]igjl_hmc�h!s!_f!^_m[lliffi!^_!]ih^o]n[m!^_!lc_mai)!H[m!god_l_m!gc(
al[hn_m!g_hil_m!^_!,3![�im!m_!_h`l_hn[h'![^_g�m'![!_mn_l_incjim!ko_!jl_(
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n_h^_h!mo\il^ch[lf[m!_h!_f!n_ll_hi!mi]c[f!s!f[\il[f'![m�!]igi![!`ilg[m!^_!
^cm]lcgch[]c�h!ko_!jo_^_h!m_l!g�m![ao^[m'!s[!m_[!_h!f[m!mi]c_^[^_m!^_!
ilca_h!i!^_!^_mnchi'!^_j_h^c_h^i!^_!][^[!][mi)!

H[m! l_j_l]omcih_m!jmc]imi]c[f_m!^_! f[! l_]fomc�h!^_!koc_h_m! mifc]cn[h!
l_`oaci!mih!oh[!l[t�h!l_f_p[hn_!j[l[!_pcn[l!f[!h[nol[fct[]c�h!^_f!p�h]ofi!
_hnl_!_f!l_`oaci!s!f[!^_n_h]c�h)!H[m![fn_lh[ncp[m![!f[!^_n_h]c�h!b[h!gim(
nl[^i!mo!_`c][]c[!s!oncfc^[^!j[l[!^cmgchocl!f[m!l_j_l]omcih_m!jmc]imi]c[f_m'!
jo_m!_pcn[h'!_hnl_!inl[m!jli\f_g�nc][m!]ihi]c^[m'!f[!m_j[l[]c�h!`[gcfc[l!s!
fim!^cmjimcncpim!ko_!jlijc]c[h!ko_!fim!gcal[hn_m!ff_ao_h![![mogclm_!]i(
gi!^_fch]o_hn_m)!
Him!hc�im!s!d�p_h_m!mifc]cn[hn_m!^_!l_`oaci!jo_^_h!pcmo[fct[lm_!]igi!

mcno[^im!_h!oh[!^c[f�]nc][!_h!f[!ko_!ohi!^_!fim!jifim!_m!f[!jimc\cfc^[^!^_!
[]]c�h!]if_]ncp['!^_!a_h_l[l!oh!jlis_]ni![on�higi'!^_![fc[lm_!]ih!il(
a[hct[]cih_m!^_!f[!mi]c_^[^!]cpcf!s!^_!ch]c^cl!_h!_f!�g\cni!j�\fc]i)!Ah!_f!
inli!jifi'!_ffim!m[\_h!ko_!`ilg[h!j[ln_!^_!oh!]ihafig_l[^i!ko_'!mc!\c_h!
mih!mod_nim!^_!^_l_]bi'!hi!fial[h![lnc]of[lm_!]ih!f[!`o_lt[!h_]_m[lc[!j[l[!
l_[fct[l!fim!][g\cim!mi]c[f_m!ko_!f_m!m_l�[h!`[pil[\f_m)!Amn[!^c`c]ofn[^!j[l[!
^_m[lliff[l![]]cih_m!]ihnoh^_hn_m!_h!_f!_mj[]ci!j�\fc]i!hi!l_mofn[!^_!mo!
`[fn[!^_!]f[lc^[^!l_mj_]ni!^_!mom!h_]_mc^[^_m'!mchi!^_!oh[!mi\l_jimc]c�h!
^_!`ilg[m!^_!mo\il^ch[]c�h!s!^_!`l[ag_hn[]c�h!jlijc[m!^_f!jli]_mi!gc(
al[nilci!s!l_mofn[^i!^_!f[m!]ihmn[hn_m!^c`c]ofn[^_m!^_!]ih`ilg[lm_!]igi!
oh!gipcgc_hni!mi]c[f!^_!g[sil![gjfcno^)!

Oc!m_!]ihmc^_l[![!fim!gcal[hn_m![^ofnim!mifc]cn[hn_m!^_!l_`oaci!^ol[hn_!
fim!�fncgim!]ch]i![�im'!m_a�h!m_!b[!gimnl[^i'!m_!i\m_lp[!ko_!mo!h�g_li!
b[![og_hn[^i!_h![fl_^_^il!^_!koch]_!p_]_m)!Ah!]o[hni![!fim!g_hil_m!^_!
,3![�im'!_f!h�g_li!^_!mifc]cn[hn_m!^_!l_`oaci!b[![og_hn[^i!_h!g�m!^_!
]o[nli!p_]_m)!?[^[![�i!b[s!g�m!hc�im'!hc�[m!s![^if_m]_hn_m!ko_!]lot[h!f[!
`lihn_l[!mol!^_!I�rc]i!s'!_hnl_!_ffim'!][^[![�i!mih!g�m!koc_h_m!^_]c^_h!
mifc]cn[l!l_`oaci!_h!I�rc]i)!

H[!_rj_lc_h]c[!^_!m_l!l_]foc^im!_h![f\_lao_m!i!]_hnlim!^_!^_n_h]c�h!
jlipi][!_h!fim!hc�im'!hc�[m!s![^if_m]_hn_m'!m_a�h!m_!b[!i\m_lp[^i'![f!g_(
him'!_h!_mno^cim!l_[fct[^im!_h!Aolij[!s!K]_[h�['!m_hncgc_hnim!^_!ch^_(
`_hmc�h'!^_!^o_fi!jil!f[m!g�fncjf_m!j�l^c^[m!ko_!_h`l_hn[h!s!^_!m_l!ch(
]igjl_h^c^im!jil!f[!mi]c_^[^![!f[!ko_!\om][h!chn_al[lm_)!Affim!s!_ff[m!mih!
i\d_ni!^_!pcif_h]c[!]igi!]ihm_]o_h]c[!^_!mo!nl[s_]nilc[!gcal[nilc['!ko_!
ch]fos_!jl_m_h]c[l! f[!pcif_h]c[!]ihnl[!mom!`[gcfc[m!o!inlim!gcal[hn_m'! fi!
ko_!f_m!a_h_l[!chm_aolc^[^'!m_hm[]c�h!^_!`l[][mi!i![^ij]c�h!^_!]ih^o](
n[m!^_!lc_mai)!
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H[m!god_l_m!ko_!gcal[h'!_hnl_!f[m!ko_!n[g\c�h!m_!_h]o_hnl[h!g_hil_m!
^_!,3![�im'!_h`l_hn[h!jl_i]oj[]c�h!]ihmn[hn_'!h_lpcimcmgi!s!l_^o]]c�h!^_!
_mj[]cim!^_!mi]c[fct[]c�h)!=mcgcmgi'!m_!_h`l_hn[h!]ih!_mn_l_incjim!ko_!f[m!
o\c][h!N!]_V\_V!]igi!j_lmih[m!mch!_mno^cim!i!mch!_rj_lc_h]c[!f[\il[f)!=oh(
ko_!_ff[m!_h`l_hn[h!]ihmn[hn_g_hn_! mcno[]cih_m!^_!^cm]lcgch[]c�h'!^c]_h!
ko_!_mn[m!jo_^_h!^cmgchocl!i!_r[]_l\[lm_!^_j_h^c_h^i!^_!f[m!j[lnc]of[(
lc^[^_m!^_!fim!j[�m_m!^_!^ih^_!jlipc_h_h!s![!fim!ko_!ff_a[h)!H[!gcal[]c�h!
jo_^_!pifp_l![!^cm]lcgch[lf[m!i!m_l!oh[![fn_lh[ncp[!j[l[!ko_!^_d_h!^_!m_lfi)!

H[!_rj_lc_h]c[!̂ _!m_l!̂ _n_hc^i!ligj_!_f!jlis_]ni!gcal[nilci!s!_r[]_l(
\[!f[m!l_j_l]omcih_m!jmc]imi]c[f_m!_hnl_!f[m!ko_!m_!_h]o_hnl[!f[!jimc\cfc^[^!
^_!ko_!_h!fim!_mj[]cim!^_!l_]fomc�h!m_!l_jli^ot][!f[!pcif_h]c[!ko_!jlcp[!_h!
mom!j[�m_m!̂ _!ilca_h'!f[!m_j[l[]c�h!̀ [gcfc[l!i!f[!h_]_mc^[^!̂ _![mogcl!l_mjih(
m[\cfc^[^_m!i!lif_m!jlijcim!̂ _!fim![^ofnim)!Him!hc�im'!hc�[m!s!d�p_h_m!jo_^_h!
jl_m_hn[l!c^_[]c�h!moc]c^['!̂ _jl_mc�h!i![hmc_^[^'![m�!]igi!_h`l_hn[lm_![!oh[!
mcno[]c�h!^_!^_jiln[]c�h!]ihnl[!mo!pifohn[^!s!mch!ko_!m_!nig_!_h!]o_hn[!
f[!jimc\cfc^[^!^_!ko_!n_ha[h!ko_!l_al_m[l![!oh[!mcno[]c�h!^_!pcif_h]c[!ko_!
[hn_m!fim!_rjofm�!s!ko_!ji^l�[!jih_lfim!_h!lc_mai!_h!mo!j[�m!^_!ilca_h)!

?o[h^i!^_]c^_h!mifc]cn[l!l_`oaci!_h`l_hn[h'!][mc!mc_gjl_'!n_h_l!ko_!
j_lg[h_]_l! l_]foc^im! b[mn[! ko_! mo! nl�gcn_! i\n_ha[! l_mjo_mn['! fi! ]o[f!
jo_^_!^ol[l!p[lcim!g_m_m)!

H[m!_rj_lc_h]c[m!^_![fn_lh[ncp[![!f[!^_n_h]c�h'!ko_!]ihmcmn_!_h!_mj_l[l!
f[!l_mifo]c�h!^_!mo!mifc]cno^!^_!l_`oaci!ait[h^i!^_!f[!fc\_ln[^'!s[!m_[!_h!
oh![f\_lao_!i!]_hnli!]igohcn[lci'!]ihnlc\os_h!_h!al[h!g_^c^[![![gc(
hil[l!f[m!l_j_l]omcih_m!jmc]imi]c[f_m)!Dis!_h!^�[!m_!]o_hn[!s[!]ih!gi^_(
fim!]igohcn[lcim!_h!fim!ko_!fim!gcal[hn_m!mih!o\c][^im!_h!fi][fc^[^_m!^_!
[]iac^[!_h!f[m!ko_'![ohko_!m_!ch]fos_h!g_][hcmgim!j_lc�^c]im!^_!]ig(
j[l_]_h]c['!^cmgchos_h!_h!al[h!g_^c^[!f[m!l_j_l]omcih_m!h_a[ncp[m)

(.9(+,*040,5<6;

=al[^_t]i!_f![p[f!s!]ihnlc\o]c�h!ko_!_h!mo!gig_hni!g_!\lch^[lih!fim!
chn_al[hn_m!^_!f[!=mi]c[]c�h!?cpcf!Ri]_m!I_mi[g_lc][h[m)!=]]c�h!]ih!fim!
Lo_\fim!Ical[hn_m)!Amj_]c[fg_hn_![!Icao_f!�ha_f!L[t!?[ll[m]i'!=f_d[h(
^l[!Iih_nn_!�fp[l_t!?[mncffi!s!=f^i!Fila_!H_^�h!L_l_sl[)!Och!mo!]ihm(
n[hn_!nl[\[di!^_![]igj[�[gc_hni![!gcal[hn_m!l_]foc^im!_h!f[m!_mn[]cih_m!
gcal[nilc[m! _h!?bc[j[m'! _mn_! nl[\[di!hi!bo\c_m_! mc^i!jimc\f_)!@_! cao[f!
`ilg['! [! H[ol[!=f_d[h^l[!Afct[f^_!Plchc^[^! s! f[m! ^_g�m! chn_al[hn_m! ^_!
Bilg[]c�h!s!?[j[]cn[]c�h'!=)?)'!koc_h_m!i`l_]c_lih!mo![jisi!j[l[!ji^_l!
^c[fia[l!]ih![faoh[m!^_!f[m!d�p_h_m!god_l_m!gcal[hn_m!]osim!n_mncgihcim!
m_!_h]o_hnl[h!_h!_mn_!nl[\[di)
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ER)!H[!^_n_h]c�h!s!_f!l_`oaci!^_m^_!f[!
j_lmj_]ncp[!^_!hc�im!s!d�p_h_m,

Ah!_f!][j�nofi!jl_pci!m_!_rjomi!oh[!pcmc�h!j[hil�gc][!^_!f[!jli\f_g�(
nc][!^_!f[!gcal[]c�h!]_hnli[g_lc][h[!ko_!mifc]cn[!l_`oaci!_h!I�rc]i'!ch(
]fos_h^i!n[hni!f[!ch`ilg[]c�h!]o[hncn[ncp[!mi\l_!mo!g[ahcno^!s!][l[]n_(
l�mnc][m!a_h_l[f_m'!]igi!fim!fch_[gc_hnim!f_a[f_m!ko_!f[!_hg[l][h)!O_!b[!
_m\it[^i!fi!ko_'!^_m^_!^cmnchn[m!_rj_lc_h]c[m'!mih!f[m!l_j_l]omcih_m!jmc(
]imi]c[f_m!ko_![`_]n[h![!fim!gcal[hn_m!]o[h^i!m_!p_h!_h!f[!h_]_mc^[^!^_!
mifc]cn[l!l_`oaci)!

Qh[!gcl[^[!ko_!nig[!]igi!johni!^_!j[lnc^[!fim!l_`_l_hn_m!_mnlo](
nol[f_m!g_h]cih[^im'!jo_^_!]igjf_g_hn[lm_!s!]ihnl[mn[lm_!]ih!f[!_rj_(
lc_h]c[!mo\d_ncp[!^_!fim!gcal[hn_m)!Ah!_mn_!g[l]i'!f[!jl_aohn[!]_hnl[f!^_!
_mn_!][j�nofi!m_!l_`c_l_![!]�gi!m_![lnc]of[!f[!_rj_lc_h]c[!mo\d_ncp[!^_!hc(
�im!s!d�p_h_m!mifc]cn[hn_m!^_!l_`oaci!]ih!fim!`[]nil_m!_mnlo]nol[f_m!g_h(
]cih[^im)!Af!i\d_ncpi!_m!^_mafim[l!]�gi!_rjfc][h!fim!hc�im!s!d�p_h_m!mifc(
]cn[hn_m!^_!l_`oaci!f[!_rj_lc_h]c[!^_!b[\_l!mc^i!l_]foc^im!_h!f[m!_mn[h]c[m!
gcal[nilc[m! s'! ^_mjo�m'! ^_! _h]ihnl[lm_! _h! chmncno]cih_m! a_h�lc][g_hn_!
]ihmc^_l[^[m!]igi![fn_lh[ncp[m![!f[!^_n_h]c�h)!

L[l[!^[l!]o_hn[!^_![mj_]nim!l_f_p[hn_m!^_!oh[!_rj_lc_h]c[!]igjf_d[!s!
gofnc`[]nilc[f!]igi!_mn['!m_!b[h!_f_ac^i![faohim!_d_m![h[f�nc]im!ko_!j_l(

,!H[!l_]ijcf[]c�h!^_!ch`ilg[]c�h!j[l[!_mn_!][j�nofi!`o_!jimc\f_!al[]c[m![f! chp[fo[\f_![jisi!^_f!
^i]nil!Icao_f!�ha_f!L[t!?[ll[m]i'!^cl_]nil!^_!Ri]_m!I_mi[g_lc][h[m!=]]c�h!]ih!fim!Lo_\fim!
Ical[hn_m'!=)?)!s!^_!f[!g[_mnl[!=f_d[h^l[!�fp[l_t!?[mncffi'!gc_g\li!^_!_m[!chmncno]c�h)!@_m_[gim!
b[]_l!j[n_hn_!ho_mnli![al[^_]cgc_hni![!ni^im!fim!chn_al[hn_m!^_!_mn[![mi]c[]c�h!]cpcf'![f!nc_gji!
ko_!l_]ihi]_l!mo!]igjligcmi!]ih!f[m!jli\f_g�nc][m!^_!fim!gcal[hn_m!s!mo!jli`_mcih[fcmgi!j[l[!
]ihnlc\ocl![!mo!l_mifo]c�h!^_m^_!_f!_mn[^i!^_!?bc[j[m)!R�[m_5!bnnjm5**pi]_mg_mi[g_lc][h[m)ila*
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gcn_h'!_h!jlcg_l!n�lgchi'!jih_l![!^c[fia[l!f[m!_rj_lc_h]c[m!j[lnc]of[l_m!
^_!][^[!dip_h!mifc]cn[hn_!^_!l_`oaci!_h!_f!�g\cni!^_!mo!nl[s_]nilc[!gcal[(
nilc[!s!^_f![]]_mi![!m_lpc]cim!^_!m[fo^)!

=mcgcmgi'!f[!_f_]]c�h!^_!_mnim!_d_m!]ihmc^_l�!f[!jimc\cfc^[^!^_!o\c(
][l!johnim!^_!_h]o_hnli!i!n_hmc�h!_hnl_!f[!_rj_lc_h]c[!^_!_mnim!d�p_h_m!
mifc]cn[hn_m!^_!l_`oaci!_h!f[!`lihn_l[!mol!^_!I�rc]i!]ih!koc_h_m!^_]c^_h!
l_nilh[l!i!mih!^_jiln[^im![!I�rc]i)!
=!j[lncl!^_!_mnim!]lcn_lcim!m_!^_`ch_h!fim!_d_m!ko_!m_![\il^[l�h![!fi!

f[lai!̂ _!_mn_!][j�nofi5!_h!jlcg_l!n�lgchi'!him!l_`_lcgim![f![]]_mi![!m_lpc(
]cim!^_!m[fo^!ko_!fim!d�p_h_m!mifc]cn[hn_m!^_!l_`oaci!nopc_lih!n[hni!_h!f[m!
_mn[]cih_m!gcal[nilc[m!]igi!_h!f[m![fn_lh[ncp[m![!f[!^_n_h]c�h6!_f!m_aoh^i!
_d_!^_![h�fcmcm!m_!_h`i][!_h!^_mafim[l!]o�f_m!`o_lih!f[m![`_]n[]cih_m!jmc(
]imi]c[f_m!ko_!^_n_]n[lih!_h!mo!_rj_lc_h]c[!^_!l_]fomc�h6!]igi!oh!_f_(
g_hni!chc]c[fg_hn_!hi!jl_pcmni'!]os[!cgjiln[h]c[!`o_!nig[h^i!`o_lt[![!
j[lncl!^_!f[m!h[ll[ncp[m!^_!fim!d�p_h_m'!m_!o\c]�!f[!pcif_h]c[!_h!mom!^cmnchn[m!
_rjl_mcih_m6!_f!]o[lni!_d_![h[f�nc]i!_m!f[!_rj_lc_h]c[!^_!_mnim!g_hil_m!^_!
pcpcl!_h![f\_lao_m!i!chmncno]cih_m'!^_mjo�m!^_!j_lg[h_]_l!_h!^_n_h]c�h'!
^ih^_!_mnopc_lih![!f[!_mj_l[!^_!f[!l_mifo]c�h!^_!f[![onilc^[^!gcal[nilc[!
l_mj_]ni!^_!mo!mifc]cno^!^_!l_`oaci)!

Am!cgjiln[hn_!g_h]cih[l!ko_!f[!l_[fct[]c�h!^_!nl[\[di!^_!][gji!s!
^_!_hnl_pcmn[m![!fim!d�p_h_m!_h`l_hn�!^c`c]ofn[^_m!fia�mnc][m!j[l[!fi][fct[l!
fim! foa[l_m!^ih^_!m_!_h]ihnl[\[h'!]ihmnlocl!oh!p�h]ofi!^_!]ih`c[ht[!s!
l_[fct[l!f[m!a_mncih_m!h_]_m[lc[m!j[l[!i\n_h_l!f[![onilct[]c�h!^_!fim![^of(
nim!ko_!_h!_m_!gig_hni!m_!_h]ihnl[\[h![!][lai!^_!_ffim)!=mcgcmgi'!m_!
_h`l_hn�!f[!l_m_lp[!h[nol[f!s!]igjl_hmc\f_!^_!ni^i!gcal[hn_!l_mj_]ni!^_!
_rjfc][l![\c_ln[g_hn_!mo!_rj_lc_h]c[)!

?igi!m_!go_mnl[![!]ihncho[]c�h'!_f!aloji!^_!j_lmih[m!_hnl_pcmn[^[m!
mc!\c_h!]igj[ln_!_f!_f_g_hni!]ig�h!^_!ch]focl![!hc�im!s!d�p_h_m!_h!f[!
_rj_lc_h]c[!gcal[nilc[!s!^_!mifc]cno^!^_!l_`oaci'!_m!b_n_lia�h_[!_h!n[h(
ni!chpifo]l[![!gcal[hn_m!g_hil_m!^_!,3![�im!#big\l_m!s!god_l_m$'![f(
aohim!^_!_ffim!pc[d[h!mifim!s!inlim!_h!]igj[��[!^_![^ofnim)!Ah!_mn_!�fnc(
gi!][mi'!`o_!h_]_m[lci!l_[fct[l!f[m!_hnl_pcmn[m![![^ofnim!ko_!pc[d[\[h!]ih!
hc�im![!mo!]oc^[^i'!j[l[!ch^[a[l!_h!f[!_rj_lc_h]c[!^_!fim!g_hil_m!^_!,3!
[�im'!s[!`o_l[!^_!f[!l_]fomc�h!i!^_!f[m![fn_lh[ncp[m![!f[!^_n_h]c�h'!m_a�h!!
m_!nl[n[m_)!

L[l[!f[!l_[fct[]c�h!^_!_hnl_pcmn[m!l_mofn�!cgjl_m]ch^c\f_!f[!]if[\il[(
]c�h!^_!ila[hct[]cih_m!^_!f[!mi]c_^[^!]cpcf!ko_!^_m^_!b[]_![f!g_him!oh[!
^�][^[!l_[fct[h!f[\il_m!^_![]igj[�[gc_hni![!gcal[hn_m!]_hnli[g_lc][(
him!_h!mo!j[mi!jil!?bc[j[m6![]no[fg_hn_!_mn[m!ila[hct[]cih_m!b[h!]ih(
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`ilg[^i!oh[!l_^!^_!gihcnil_i!_h!f[m!jlch]cj[f_m!_mn[]cih_m!gcal[nilc[m!
_h!_f!mol_mn_!g_rc][hi)-

L[l[!f[!l_]ijcf[]c�h!^_!ch`ilg[]c�h!m_!ff_p[lih![!][\i!_hnl_pcmn[m!m_(
gc_mnlo]nol[^[m!_h!f[m!ko_!m_!jl_aohn�!mi\l_5!("!f[m!][om[m!j[l[!_gjl_h(
^_l!mo!pc[d_'!)"!mo!_rj_lc_h]c[!_h!f[!_mn[]c�h!gcal[nilc['!mc!`o_!_f!][mi'!*"!
mo!_rj_lc_h]c[!^_![fn_lh[ncp[![!f[!^_n_h]c�h'!mc!`o_!_f!][mi'!+"!_f![]]_mi![!
fim!m_lpc]cim!^_!m[fo^!_h!_f!ilca_h!s!_f!nl�hmcni!s!,"!mom!jlis_]nim![!`ono(
li)!Af!_mno^ci!chpifo]l�'!oh!nin[f!^_!-0!j_lmih[m5!i]bi![^ofnim!s!,2!hc�im'!
hc�[m!s!d�p_h_m6!_hnl_!_ffim'!m_!_hnl_pcmn�![!m_cm!hc�im'!hc�[m!s!d�p_h_m!g_(
hil_m!^_!,3![�im!ko_!pc[d[\[h!mch!]igj[��[!^_!oh![^ofni)
H[!]igjl_hmc�h!^_f!l_`oaci'!]igi!_f_g_hni!]_hnl[f!^_!_mn_![h�fcmcm'!

cgjfc][!oh[!gcl[^[!chn_al[f!ko_!ch]fos[!s!l_f[]cih_!^cmnchnim!gig_hnim!
^_!f[!jli\f_g�nc][!ko_![!g_ho^i!m_!pcmo[fct[h!i![h[fct[h!jil!m_j[l[^i)!
Am!h_]_m[lci'!]igi!jl_n_h^_gim!b[]_l![!]ihncho[]c�h'!p_l!^_!g[h_l[!
]ihdohn[!_!chn_ll_f[]cih[^[!f[m!jli\f_g�nc][m!ko_!mola_h!^_m^_!f[!^_]c(
mc�h!^_!gcal[l'!f[!nl[s_]nilc['!_f!nl�gcn_'!fim!^_mnchim!s'!_h![faohim!][mim'!
f[!^_]cmc�h!^_!l_nilh[l)!

L[l[![p[ht[l!_h!_mn_!jlij�mcni'!m_![h[fct[h![!]ihncho[]c�h5!("!_f![]]_mi!
^_!fim!gcal[hn_m![!f[![n_h]c�h!^_!f[!m[fo^!^_m^_!oh[!j_lmj_]ncp[!\cif�ac(
]['!)"!f[m!l_j_l]omcih_m!jmc]imi]c[f_m!^_!f[!_rj_lc_h]c[!^_!m_l!jlcp[^im!^_!
f[!fc\_ln[^'!*"!f[m!mcno[]cih_m!^_!pcif_h]c[!s!^cm]lcgch[]c�h!ko_!_h`l_hn[h'!
+"!mo!_rj_lc_h]c[!_h!f[m![fn_lh[ncp[m![!f[!^_n_h]c�h!s!,"!mom!jf[h_m![!j[lncl!
^_!mo!mifc]cno^!^_!l_`oaci)!

(<,5*0J5!(!3(!;(3=+

H[![n_h]c�h![!f[!m[fo^!ko_!l_]c\_h!fim!hc�im!s!d�p_h_m!mifc]cn[hn_m!^_!l_(
`oaci!m_!l_mnlcha_'!_h!a_h_l[f'![!f[!]ihmofn[!_rn_lh[)!I_^c[hn_!_mn_!ncji!
^_!m_lpc]cim!m_![nc_h^_h!fim!mcaoc_hn_m!g[f_mn[l_m5.!alcj_'!a[mnli_hn_lcncm!i!
[faoh[!f_mc�h!ko_![`_]n[!f[!gipcfc^[^!mch!ko_!l_koc_l[!chgipcfct[]c�h!^_f!
gc_g\li![`_]n[^i)!Amn_!ncji!^_![n_h]c�h!m_!i`l_]_!_h!a_h_l[f!g_^c[h(
n_!bil[lcim!^_fcgcn[^im!]c_lnim!^�[m!^_!f[!m_g[h[!s!_mn�h![!][lai!^_!g�(
^c]im!a_h_l[f_m!i'!ch]fomi'!^_!j[m[hn_m!^_!g_^c]ch[!_h!mo!�fncgi![�i!^_!
`ilg[]c�h)!

-!O_![al[^_]_!_mj_]c[fg_hn_!_f![jisi!s![]]_mi!chmncno]cih[f!s!j_lmih[f!\lch^[^i!jil!fim!chn_al[h(
n_m!^_!Ri]_m!I_mi[g_lc][h[m)!=]]c�h!]ih!fim!Lo_\fim!Ical[hn_m'!=)?)!
.!L[l[!]ihi]_l!]ih!^_n[ff_!fim!j[^_]cgc_hnim!ko_!]ih!g[sil!`l_]o_h]c[![`_]n[h![!fim!gcal[hn_m!
]_hnli[g_lc][him!_h!mo!j[mi!jil!f[!`lihn_l[!mol!^_!I�rc]i!p�[hm_!C[ll[j[!#-+,4$!s!H_sp[!Ra!NY)!
#-+,0$)!
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Arcmn_'![^_g�m'!f[!h_]_mc^[^!̂ _!m_lpc]cim!j[l[!f[![n_h]c�h!̂ _!ola_h]c[m'!
_m!̂ _]cl'!̂ _!_h`_lg_^[^_m!s!f_mcih_m!o!inli!ncji!̂ _!mcno[]cih_m!ko_!jih_h!
_h!j_fcali!f[!pc^[!i!f[m!̀ oh]cih_m!pcn[f_m'!ko_!ilcach[h!̂ [�im!mcahc`c][ncpim!
_h!_f!n_ll_hi!\cif�ac]i!s!ko_!l_koc_l_h!m_l![n_h^c^im!_h!`ilg[!chg_^c[(
n[)!Amn_!ncji!^_![n_h]c�h!mo_f_!_mn[l!l_f[]cih[^[!]ih!^[�im![!f[!m[fo^!ko_!
m_!a_h_l[h!^ol[hn_!f[!nl[s_]nilc[!gcal[nilc['!s[!m_[!jil!`[]nil_m![g\c_h(
n[f_m'![]]c^_hn_m!i!^[�im!ch`fcac^im!jil!inlim!m_l_m!bog[him)

=f!j_lg[h_]_l!_h!f[m!_mn[]cih_m!gcal[nilc[m'!fim!m_lpc]cim!̂ _!m[fo^!j[(
l[!fim!gcal[hn_m!ko_^[h!mod_nim![f!bil[lci!_h!_f!ko_![fa�h!g�^c]i!pcmcn[!
f[m!chmn[f[]cih_m!s![!f[!^_]cmc�h!^_!fim!`oh]cih[lcim!_h!nolhi!l_mj_]ni!^_!
f[!h_]_mc^[^!s!\�mko_^[!^_![n_h]c�h)!
Qh[!dip_h!gcal[hn_!mifc]cn[hn_!̂ _!l_`oaci'!nl[hm_ro[f'!̂ _!,0![�im'!j_l(

g[h_]c�!p[lc[m!m_g[h[m!_h!oh[!_mn[]c�h!gcal[nilc[!^_f!_mn[^i!^_!?bc[(
j[m!s!l_]o_l^[!^_!_mn[!`ilg[!f[m!i][mcih_m!_h!ko_!mifc]cn�!^c]bi!m_lpc]ci5!

L_^�![n_h]c�h!g�^c]['!j_li!hi!g_![jis[lih!]ih!_mi)!P_h�[!^ifil!^_!_mn�(
g[ai'!n_h�[!`c_\l_!s!n_h�[!nim!s!ko_l�[!ohim!g_^c][g_hnim!s!hi!g_![so^[(
lih)!Amn[\[!_f!^i]nil'!j_li!hi!_m!ko_!g_!c\[h![!ff_p[l!]ih!_f!^i]nil'!j_li!
hi)!Ui!ko_l�[!ko_!g_!]b_][l[!_f!^i]nil'!j_li!hi!g_![jis[lih!]ih!_mi)!Knl[!
p_t!n_h�[!^ifil!^_!go_f[!jo_m!n[g\c�h!hi!g_![jis[lih!][mc'!_h!f[!_mn[]c�h!
gcal[nilc[!#_hnl_pcmn['!god_l!dip_h'!Pornf[!Conc�ll_t'!-+,4)$!

@_!g[h_l[!]ich]c^_hn_'!f[!g[^l_!^_!f[!dip_h!hc][l[a�_hm_!N[]b_f'!koc_h!
pc[d[\[!_h!]igj[��[!^_!inlim!d�p_h_m!j[lc_hn_m!s![f!gig_hni!^_!m_l!_h(
nl_pcmn[^[!m_!_h]ihnl[\[!_h!_mj_l[!^_!ko_!`o_l[h!fc\_l[^im!^_!f[!_mn[]c�h!
gcal[nilc['!l_f[n[!f[!`ilg[!_h!ko_!ohi!^_!_ffim!`o_![n_h^c^i5!

?o[h^i!_mnopc_lih!_h!f[!_mn[]c�h!gcal[nilc['!f[!j[m[lih!`_i![b�)!Ji!jl_m(
n[\[h!_f!m_lpc]ci)!Qhi!^_!gcm!hc�im!m_!_h`_lg�'!f_!^ci!^ifil!^_!_mn�g[ai'!
_mn[\[!g[f!s!_ffim!hi!b[]�[h!][mi'!f_!^_]�[h!ko_!_l[!g_hn[fg_hn_)!Ic!hc�[!
g_!^cdi5!xg_!^c]_h!ko_!_l[!g_hn[f)!L_li!hi'!g[g�'!g_!^if�[!_f!_mn�g[ai'!
b[mn[!g_!l_nil]�['!_ffim!hi!ko_l�[h!b[]_lg_!][miy!#_hnl_pcmn['!god_l![^ofn['!
Pornf[!Conc�ll_t'!-+,4)$!

=f!hi!n_h_l!f[!fc\_ln[^!^_!\om][l!f[![n_h]c�h!s!fim!g_^c][g_hnim!jil!mom!
jlijcim!g_^cim'!oh[!^_! f[m!god_l_m! m[fp[^il_�[m!_hnl_pcmn[^[m'! l_f[n[! mo!
_rj_lc_h]c[!^_!b[\_l!n_hc^i!oh!_jcmi^ci!^_!bimjcn[fct[]c�h!gc_hnl[m!pc(
p�[!`o_l[!^_!f[!_mn[]c�h!gcal[nilc[!gc_hnl[m!_mj_l[\[!f[!l_mifo]c�h!^_!mo!
nl�gcn_!^_!mifc]cno^!^_!l_`oaci5!
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Ui!_gj_]�!]ih!oh!g[f_mn[l!_h!_f!_mn�g[ai!s!g_!_h`_lg�'!si!m_hn�[!`l�i'!
g_!^ci!oh[!`c_\l_'!n_h�[!]igi!oh[!ch`_]]c�h'!g_!_hnl�!oh[!`c_\l_!s!_f!^�[!
gc�l]if_m!�f!#mo!j[l_d[$!hi!`o_![!nl[\[d[l'!g_!ff_p�![!f[!?lot!Nid['!f_!^cd_(
lih!ko_!g_!c\[h![!chal_m[l'!j_li!ko_!n_h�[!ko_!j[a[l!oh!]imni'!j_li!hi!b[(
\�[!^ch_li'!_hnih]_m!f_!^cdi!ko_!�l[gim!chgcal[hn_m'!_hnih]_m!mifi!g_!jo(
mc_lih!mo_li!s!g_!^c_lih!oh[m!j[mncff[m!s!^_![b�'![b�!g_!nopc_lih!]igi!nl_m!
bil[m!ko_!nl[d_!_f!mo_li'!g_!^c_lih!_f![fn[u!=f!ji]i!nc_gji'!g_!^ci!`c_\l_'!
g_!pifpc�!fi!gcmgi'!s!g_!ff_p�![f!bimjcn[f!inl[!p_t'!g_!^c_lih!nl[n[gc_hni'!
g_!^c_lih!g_^c]ch[!s!g_!^c_lih!oh[!l_]_n[!ko_!hc!]igjl�!_f![hnc\c�nc]i!
jilko_!s[!hi!n_h�[!^ch_li'!hi!fi!]igjl�!#_hnl_pcmn['!god_l![^ofn['!Pornf[!
Conc�ll_t'!-+,4$)

Amn[!h_]_mc^[^!^_![n_h]c�h!^_!ola_h]c[m!jo_^_!n[g\c�h!jl_m_hn[lm_!_h!_f!
�g\cni!f[\il[f'!̂ _lcp[^i!̂ _![]]c^_hn_m!i!f_mcih_m!ko_!m_!ilcach[h!_h!_f!ncji!
^_!n[l_[m!ko_!m_!^_m_gj_�[h!i!_h!fim!lc_maim![!fim!ko_!_f!nl[\[di!_rjih_)!
Oc!\c_h!_mn_!ncji!^_![n_h]c�h!m_!]ihmc^_l[!\�mc]['!`ilg[!j[ln_!^_f!^_(

l_]bi![!f[!m[fo^'!ko_!ch]fos_!inlim!]igjih_hn_m!ko_!n[g\c�h!h_]_mcn[h!
fim!gcal[hn_m!ko_!mifc]cn[h!l_`oaci!s'!jil!mojo_mni'!hc�im!s!d�p_h_m)!Amn_!
^_l_]bi'![^_g�m!^_!f[!gi^c`c][]c�h!^_!fim!^_n_lgch[hn_m!mi]c[f_m!^_!f[!
m[fo^'/!l_koc_l_!m_lpc]cim!jl_p_hncpim!ko_!ch]fos_h!p[]oh[]c�h'![n_h]c�h!
^_!_h`_lg_^[^_m!]l�hc][m!s!^_a_h_l[ncp[m'!]ihn[l!]ih!_mj_]c[fcmn[m!s![f(
n_lh[ncp[m!^_!l_b[\cfcn[]c�h)!O_a�h!f[!H_s!^_!Ical[]c�h!pca_hn_!_h!I�(
rc]i!#+6-'!-+,1$'!ni^[!j_lmih[!ko_!m_!_h]o_hnl_!_h!n_llcnilci!g_rc][hi!
nc_h_!^_l_]bi![!l_]c\cl![n_h]c�h![!f[!m[fo^'!^_!]ih`ilgc^[^!]ih!mom!j[^_(
]cgc_hnim!i!h_]_mc^[^_m'!ch^_j_h^c_hn_g_hn_!^_!mo!h[]cih[fc^[^!i!^_!f[!
jimc\cfc^[^!^_!]ihn[l!]ih!oh[!]ihmn[h]c[!^_!mo!chal_mi![f!j[�m)!
Knli!i\mn�]ofi!ko_!_h]o_hnl[h!fim!gcal[hn_m!ko_!mifc]cn[h!l_`oaci!

_m! f[! bcmn�lc][! ^cpcmc�h! ^_! fim! m_lpc]cim! ^_! m[fo^! ko_! m_! pch]of[h! ]ih!
f[!]ih^c]c�h!f[\il[f!`ilg[f)!P[hni!_h!?_hnli[g�lc][!]igi!_h!I�rc]i'!
mch!^_d[l!^_!]ihmc^_l[l! f[m!_mj_]c`c]c^[^_m'! mifi! f[m!j_lmih[m!ko_! nc_h_h!
oh!nl[\[di!_mn[\f_!s!j[a[h!mcmn_g�nc][g_hn_!f[m!]oin[m!]ill_mjih^c_hn_m!
jo_^_h!m_l![n_h^c^[m!jil!_f!Ehmncnoni!I_rc][hi!^_f!O_aoli!Oi]c[f!#04;;$)!
=ohko_!go]bim!^_!fim!d�p_h_m!m_�[f[h!mo![hn_]_^_hn_!^_!b[\_l!nl[(

\[d[^i!_h!mo!jlijci!j[�m'!i!^_!nl[\[d[l!_h!I�rc]i'!_h!a_h_l[f![]]_^_h![!
nl[\[dim!ch`ilg[f_m!ko_!hi!f_m!jlijil]cih[h!f[!^_l_]bib[\c_h]c[![f!04;;)!
Ah!_mn[!m_]o_h]c[!^_!jlcp[]cih_m'!]o[h^i!m_!nl[n[!^_!j_lmih[m!g_hil_m!^_!

/!Qh[!_rjfc][]c�h!^_!fim!]igjih_hn_m!s!f[!l_f_p[h]c[!^_!_mnim!^_n_lgch[hn_m!^_!f[!m[fo^!jo_^_!
]ihmofn[lm_!_h!f[!jo\fc][]c�h!^_!f[!Kla[hct[]c�h!Ioh^c[f!^_!f[!O[fo^!l_mj_]ni!^_!f[m!]ihm_]o_h(
]c[m!^_!^c]bim!`[]nil_m!_h!f[m!ch_koc^[^_m!m[hcn[lc[m!#64;'!-++4$)!
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,3![�im'!fim!il^_h[gc_hnim!f_a[f_m'!]igi!_h!_f!][mi!^_!I�rc]i'!f_m!cgjc(
^_!i`c]c[fct[l!mo!j_ln_h_]�[![f!04;;'![ohko_!^_!b_]bi!s[!_mn�h!nl[\[d[h^i)!
Ah!Amn[^im!Qhc^im'![^_g�m!^_!f[!`[fn[!^_!^i]og_hnim'!m_!_h`l_hn[h!]ih!
ko_!_f!mcmn_g[!^_!m[fo^!mifi!ij_l[![!nl[p�m!^_![n_h]c�h!ko_!m_!i`l_]_!]ih!
\[m_!_h!f[!jl_pc[!]ihnl[n[]c�h!s!j[ai!^_!oh!j[ko_n_!^_!m_lpc]cim)0!

Amn[m!fcgcn[hn_m!_h!f[!jimc\cfc^[^!^_![]]_^_l![!oh[![n_h]c�h!chn_al[f!s!
^_!][fc^[^!m_!]ig\ch[h'!_!ch]fomi!`[pil_]_h!oh[!n_h^_h]c[![!f[!g_l][hnc(
fct[]c�h!s!jlcp[nct[]c�h!^_!fim!m_lpc]cim!^_!m[fo^)!Qh[!n_h^_h]c[!^_f!jli(
s_]ni!^_!_]ihig�[!^_!fc\l_!g_l][^i!ko_!m_!b[!cgjf_g_hn[^i!_h!?_h(
nli[g�lc][!s!_h!I�rc]i!^ol[hn_!f[m!�fncg[m!nl_m!^�][^[m)!

Him!gcal[hn_m!l_`c_l_h!]igi!oh!b_]bi!h[nol[fct[^i!ko_!f[!]igjl[!
^_!g_^c][g_hnim!]ill[!jil!mo!]o_hn[![!j[lncl!^_!f[m!l_]_n[m!ko_!f_m!jli(
jil]cih[h! f[m! chmncno]cih_m!i`c]c[f_m'!i!ko_!^_\_h! ff_p[l! fim! chmogim!i!
g_^c][g_hnim!ko_!m_!p[h![!oncfct[l'!_h!][mi!^_!jli]_^cgc_hnim!hi!`l_(
]o_hn_m!o!bimjcn[fct[]c�h)!=hn_!f[!h_]_mc^[^'!m_!\om][!f[![n_h]c�h!i!fim!
g_^c][g_hnim!^cl_]n[g_hn_!_h!f[m!`[lg[]c[m!i!_h!_mn[\f_]cgc_hnim!j[lnc(
]of[l_m!ko_!hi!h_]_m[lc[g_hn_!a[l[hnct[h!oh[![n_h]c�h![^_]o[^[)!

=oh![f!_h]ihnl[lm_!`o_l[!^_!f[!_mn[]c�h!gcal[nilc[!jo_^_!i\m_lp[lm_!
ko_!_f!i\mn�]ofi!_]ih�gc]i!j[l[!]o\lcl!fim!]imnim!^_!fim!g_^c][g_hnim!
]ihnch�[!doa[h^i!oh!j[j_f!]_hnl[f!j[l[!]ihn[l!]ih!f[![n_h]c�h![!f[!m[fo^!
^_!g[h_l[!c^�h_[)!Amni!go_mnl[!ko_!f[!jli\f_g�nc][!^_![]]_mi![!f[!m[(
fo^!hi!m_!l_mo_fp_!mif[g_hn_!]ih!oh[!g_^c^[![^gchcmnl[ncp[!ko_!j_lgcn[!
ko_!fim!gcal[hn_m!jo_^[h![]]_^_l![f!Llial[g[!O_aoli!Lijof[l!^ol[hn_!
4+!^�[m'!s[!ko_!_m!h_]_m[lci!p_lc`c][l!ko_!_`_]ncp[g_hn_!_mn�h!l_]c\c_h^i!
fim!m_lpc]cim!ko_![b�!m_![hoh]c[h!s!ko_![]]_^[h![!fim!g_^c][g_hnim!ko_!
m_!l_koc_l_h!j[l[!oh[![n_h]c�h!]igjf_n[)!

Oc!hi!m_!]ihmc^_l[h!fim!l_ko_lcgc_hnim!^_!m_lpc]cim!^_!m[fo^!]ih!\[(
m_!_h!f[!][hnc^[^!^_!j_lmih[m!gcal[hn_m'![m�!]igi!f[m![mcah[]cih_m!jl_mo(
jo_mn[f_m!h_]_m[lc[m!j[l[!f[m!chmncno]cih_m!j�\fc][m!^_!m[fo^!ko_!ko_^[h!
i\fca[^[m![![n_h^_lfim'!_f!^c]n[^i!^_!oh[!g_^c^[!ao\_lh[g_hn[f!m_!ko_^[!
_h!_f!n_ll_hi!^cm]olmcpi)!
=mcgcmgi'!b[s!ko_!]ihmc^_l[l!ko_! f[! [n_h]c�h!g�^c][! chn_al[f! l_(

koc_l_!n[g\c�h!f[![n_h]c�h!^_!_h`_lg_^[^_m!]l�hc][m!i!ko_!p[h!g�m![ff�!
^_!f[m!ola_h]c[m!g�^c][m)!Ahnl_!f[m!j_lmih[m!_hnl_pcmn[^[m!j[l[!_mn_!_mno(
^ci'![!j_m[l!^_!ko_!hi!m_!nl[n�!^_!oh!aloji!hog_limi'!m_!^_n_]n�!oh!][(

0!Af!-1!jil!]c_hni!^_!fim!gcal[hn_m!]ih!^i]og_hnim!^_!_mn[h]c[!f_a[f!s!/0!jil!]c_hni!^_!fim!gc(
al[hn_m!ch^i]og_hn[^im!hi!nc_h_h![]]_mi![!hcha�h!ncji!^_!m_aoli!^_!m[fo^!_h!Amn[^im!Qhc^im!
#2-2-'!-+,4$)!Ah!oh!m_hnc^i!mcgcf[l'!jo_^_h!]ihmofn[lm_!fim!l_mofn[^im!^_!>_lhmn_ch!Ra!NY&!#-+,4$)!
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mi!ko_!l_koc_l_!g_^c][g_hnim!j[l[!f[!bcj_ln_hmc�h![ln_lc[f'!inl[!j_lmih[!
ko_!h_]_mcn[![n_h]c�h!j[l[!oh[![llcngc[!][l^c[][!s!oh!][mi!^_!^_jl_mc�h!
]ih!b_lc^[m![onich`fcac^[m'!ni^[m!_ff[m!mcno[]cih_m!ko_!l_koc_l_h![n_h]c�h!
[!g_^c[hi!s!f[lai!jf[ti5

Ui!m�!l_]c\�!m_lpc]cim!^_!m[fo^'!]igi!nl_m!p_]_m)!Lilko_!_f!_mnl�m'!_h!gc!][mi'!
g_!a_h_l[!n[koc][l^c['!_f!_mn[l!_mnl_m[^['!j_hm[l!ko�!p[![!j[m[l'!g�m!f[m!]im[m!
^_!f[!a_hn_'!_l[!oh!_mnl�m!]ihnchoi'!hi!m[\_m!hc!ko�!n_h�m'!j_li![fai!j[m[6!f[!
jlcg_l[!p_t!mifi!ff_a[\[!oh!^i]nil'!jl_aohn[\[![m�!a_h_l[f!mc!h_]_mcn[\[m![f(
ai!s!hi!fi!n_h�['!n_h�[m!ko_!_mj_l[l!b[mn[!ko_!fi!]igjl[l[!f[!Amn[]c�h'!i!mc!
mifc]cn[mn_![fai'!_h!gc!][mi!oh!_f_]nli'!n_h�[m!ko_!_mj_l[l!b[mn[!ko_![!gcal[(
]c�h!m_!f_!^c_l[!f[!a[h[!^_![onilct[lfi'!mc!n_!gil�[m![f!^�[!mcaoc_hn_!hi!cg(
jiln['!n_h�[m!ko_!_mj_l[l![!ko_!fi![onilct[l[h'!s!mc!c\[m![!m[fcl!_h!_mim!^�[m'!
n_h�[m!ko_!_mj_l[l![!ko_!no!mifc]cno^!̂ _f!g�^c]i!n_h�[!ko_!m[fcl!j[l[!pim!m[fcl!
^_![b�'!mc!hi'!hi!n_!c\[m'!_l[!]igi!ko_5!\o_hi'!s[!g_!bc]cmn_!j[a[lfi'!n_h�m!
ko_!_mj_l[l'!n_!gilcmn_![b�'!j_li!b[mn[!ko_!s[!_f!g�^c]i!b[!pcmni'!mc!hi'!hi!
cgjiln[!#_hnl_pcmn['!god_l!dip_h'!Pornf[!Conc�ll_t'!-+,4)$!

=mcgcmgi'!f[m!j_lmih[m!_hnl_pcmn[^[m!m_�[f[lih!ko_!_h!f[!_mn[]c�h!gcal[(
nilc[!f_m!ni]�!]igj[lncl!f[!]_f^[!]ih!oh[!god_l!_g\[l[t[^['!oh[!]ih^c(
]c�h!ko_!l_koc_l_!hi!mifi!_f!m_aocgc_hni!^_f!_g\[l[ti!s!f[![n_h]c�h!^_f!
j[lni'!mchi!_f!m_aocgc_hni![!f[!g[^l_!^ol[hn_!_f!j_lci^i!jimn_lcil![f!j[l(
ni!s!^_!f[m!]ih^c]cih_m!^_!m[fo^!^_f!l_]c�h!h[]c^i5

N_]o_l^i!oh[!i][mc�h'!hi!_h!gc!][mi'!mchi!oh[!_g\[l[t[^[!ko_!m_!chnirc]�!
]ih!f[!]igc^['!s!fcn_l[fg_hn_!_l[!h_]_m[lci'!_mn[\[!_g\[l[t[^['!ko_!m[fc_l[!_h!
_m_!gig_hni!jilko_!_mn[\[!j_fcal[h^i!f[!pc^[!^_f!hc�i!WuX!s!j[m[lih!^_m(
^_!f[m!^im!^_!f[!n[l^_!b[mn[!]igi![!f[m!m_cm!j[l[!cl![!m[][lf['!i!m_['!jlcg_li!m_!
gil�[!_f!hc�i!dohni!]ih!_ff[!s!hi!f_m!cgjiln[\[)!U!mifi!jil!f[!]igc^['!f[!]i(
gc^[!̂ _!oh!̂ �[)!Eao[f!j[l[!f[!gcal[�[5!g_!j[m[\[!s!n_h�[!ko_!_mj_l[l!go]bi![!
ko_!_f!dol�^c]i!m_!f_!^c_l[!f[!a[h[![onilct[l!f[m!j[mncff[m!j[l[!ko_!n_!f[m!^c_l[h'!
jilko_![j[ln_!hi!n_h�[h!h[^['!s!n_h�[m!ko_!_mj_l[l!go]b�mcgi!nc_gji'!s!oh[!
p_t!ko_!ff_a[\['!mc!hi!_l[!fi!mo`c]c_hn_g_hn_!al[p_5!x[b'!_mn�!mi\l_pcpc_h^iy)!
Pin[f'!s[!̀ ocmn_'!s[!n_!pc_lih'!xs[!]ogjf�!]ih!fi!ko_!̂ _\�[y!i!j[l[!ko_^[l!\c_h)!
Ami!`o_!f[![n_h]c�h!g�^c][!#_hnl_pcmn['!god_l!dip_h'!Pornf[!Conc�ll_t'!-+,4$)

Amn[!h_]_mc^[^!^_![n_h]c�h!j_lg[h_hn_'!^_m^_!oh[!j_lmj_]ncp[!chn_al[f!s!
ko_!^�!l_mjo_mn[![!fim!^_n_lgch[hn_m!mi]c[f_m!^_!f[!m[fo^!ko_!s[!b[h!mc^i!
l_]ihi]c^im!jil!f[!Kla[hct[]c�h!Ioh^c[f!^_!f[!O[fo^!#64;'!-++4$'!ko_^[!
^_!g[hc`c_mni'![mcgcmgi'!_h!_f!]ig_hn[lci!^_!Uihc'!^_!,1![�im'!]os[m!j[(
f[\l[m!mih!oh[!^_hoh]c[!l_mj_]ni![!f[!`[fn[!^_!oh[![fcg_hn[]c�h![^_]o[^[!
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[!f[!ko_!`o_!mig_nc^i!^ol[hn_!fim!nl_m!g_m_m!ko_!j_lg[h_]c�!^_n_hc^i'!
[m�!]igi!^_!f[m!l_j_l]omcih_m!ko_!_mn[m!][l_h]c[m!jo_^_h!a_h_l[l![f!jli(
jc]c[l!inl[m!_h`_lg_^[^_m5!

Lil! l[nim!g_! _h`_lg[\['! jilko_! ff_p[\[!oh[! nim! \c_h! `_['!oh[! ][f_hnol[!
ko_u!s!\c_h!_h`_lgim'!b[\�[!ohim!ko_!hi!]ig�[h!b[mn[!jil!]o[nli!̂ �[m'!hi!
]ig�[h!h[^['!si!g_!jih�[!\c_h!g[fi'!s![f!l[ni!]o[h^i!_ffim!s[!m_!]ol[\[h'!
m_!f_!j[m[\[![!inli'!]o[h^i!m_!]ol[\[!_f!inli!m_!g_!j[m[\[!n[f!p_t![!g�'!si!g_!
[momn[\['!jilko_!si!hoh][!g_!b_!_h`_lg[^i'!s!g_!jih�[!g[f!si'!s!al[]c[m!
[!@cim!ko_!m[f�!fc\l_!^_![b�!s!_mnis!m[hi!s!m[fpiu!O�'!m�!him!ff_p[h!j[mncff[m!
s!ni^i!_mi'!j_li'!hi'!f[m!j[mncff[m!hi'!mifi!jil!^[l!s!^[l!s!s['!mc!m_!]ol[!\o_(
hi'!mc!hi!jo_m!n[g\c�h!#_hnl_pcmn['!big\l_!dip_h'!Pornf[!Conc�ll_t'!-+,4$)

Amn_!ncji!^_!mcno[]cih_m!l_koc_l_!oh[!^cm]omc�h!_h!_f!][gji!^_!f[m!jif�(
nc][m!j�\fc][m!_h!m[fo^'!^_!n[f!`ilg[!ko_!jo_^[h!_h`i][lm_![!a[l[hnct[l!_f!
^_l_]bi![!f[!m[fo^!^_!fim!gcal[hn_m)!Amn[!a[l[hn�[!hi!jo_^_!n_h_l!l_mnlc](
]cih_m!n_gjil[f_m'!fi!]o[f!mcahc`c][!ko_!fim!fch_[gc_hnim![^gchcmnl[ncpim!
^_'!jil!_d_gjfi'!\lch^[l!fim!m_lpc]cim!^_f!Llial[g[!O_aoli!Lijof[l!jil!
nl_m!g_m_m'!cl�[h!_h!]ihnl[!^_f!l_]ihi]cgc_hni!^_f!g_h]cih[^i!^_l_]bi)!
=mcgcmgi'!_m!h_]_m[lci![lgihct[l!fim!jlial[g[m!^_!inila[gc_hni!^_!pc(
m[m!bog[hcn[lc[m!]ih!f[!a[l[hn�[!^_!f[!jl_mn[]c�h!^_!m_lpc]cim!^_!m[fo^!^_!
n[f!g[h_l[!ko_!m_!jo^c_l[!a[l[hnct[l!_f![]]_mi![!m_lpc]cim!̂ _!m[fo^![!f[!ji(
\f[]c�h!gcal[hn_!^ol[hn_!mo!_mn[h]c[!_h!n_llcnilci!g_rc][hi)!L[l[!_mi!_m!
h_]_m[lci!ff_p[l![!][\i!f[m!jl_pcmcih_m!jl_mojo_mn[f_m!h_]_m[lc[m'!j[l[!_pc(
n[_!ko_!f[m!h_]_mc^[^_m!^_!m[fo^!^_!fim!gcal[hn_m!_hnl_h!_h!]igj_n_h]c[!
]ih!f[m!h_]_mc^[^_m!^_!m[fo^!^_!f[!ji\f[]c�h!g_rc][h[)!

9,7,9*=;065,;!7;0*6;6*0(3,;!+,!3(!,;<(5*0(!,5!,;<(*065,;!!
40.9(<690(;

Qh!cgjiln[hn_!^_m[`�i!^_f!ko_!b[\f[h!fim!gcal[hn_m!ko_!mifc]cn[h!l_`oaci!
_m!_f!][g\ci!l_j_hnchi!^_!jf[hn_m!ko_!mcahc`c][!j[l[!_ffim!m_l!^_n_hc^im!
_h!mo!nl[s_]ni!s!nl[mf[^[^im!_!chn_lh[^im!_h!oh[!_mn[]c�h!gcal[nilc[)!H[!
^_n_h]c�h!nloh][!s!]o_mncih[!jli`oh^[g_hn_!mom!_rj_]n[ncp[m!^_!]ihnc(
ho[l!]ih!mo!nl[p_m�[!gcal[nilc['!_h!f[!g[sil�[!^_!fim!][mim'!b[]c[!_f!hil(
n_!^_!I�rc]i!s!Amn[^im!Qhc^im)!Oc!\c_h!hi!^_m]ihi]_h!f[!jimc\cfc^[^!^_!
m_l![jl_b_h^c^im!jil!f[m![onilc^[^_m!gcal[nilc[m'!hi!]ihmc^_l[h!ko_!_m(
ni!nopc_l[!ko_!j[m[lf_m!jl_]cm[g_hn_![!_ffim'!^[^i!_f!`fodi!j_lg[h_hn_!s!
hog�lc][g_hn_!mcahc`c][ncpi!^_!j_lmih[m!ko_!nl[hmcn[h!jil!f[!`lihn_l[!mol!
^_!I�rc]i)!=oh!_h!fim!][mim!_h!fim!ko_!b[s[h!]ihmc^_l[^i!f[!jimc\cfc^[^!
^_!m_l!^_n_hc^im'!hi!cg[ach[h!_f!ncji!^_!foa[l!_h!_f!ko_!m_l�h!]ifi][^im)!
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O_l![jl_b_h^c^i!jil!f[m![onilc^[^_m!gcal[nilc[m!^_d[!oh[!jli`oh^[!
bo_ff[!_h!fim!gcal[hn_m)!J[n[fc'!oh[!dip_h!_mno^c[hn_!hc][l[a�_hm_'!_rjfc(
][!^_!_mn[!`ilg[!fim!][g\cim!s!l_j_l]omcih_m!^_!_mn[!_rj_lc_h]c[5

Joh][!him!cg[ach[gim!ff_a[l![!oh!foa[l![m�)!U!mc!_h!ho_mnl[!g_hn_!j[m�!ko_!
[][\�m_gim!_h!gcal[]c�h'!hi!f[!cg[ach[gim![m�)!Ah!ni^im!fim!m_hnc^im)!@_m(
^_!ko_!him!g_nc_lih![f!][llcni'!]igi!ko_5!Ji!migim!^_fch]o_hn_m)!Eh]fomi'!
si!m_!fi!bc]_!m[\_l![!ohi!^_!fim!ko_!him!b[\�[!ff_p[^i'!�f!g_!ko_^�!pc_h^i!
[m�)!Ui!f_!^cd_5!Ui!hi!mis!^_fch]o_hn_!j[l[!_mn[l!_h]_ll[^[![ff�'!^cm]�fj_g_)!
U!�f5!xJi!_m!ko_!m_[!oh[!]�l]_fy)!xLo_m!j[l_]_!j_il'!jilko_!ni^[p�[!]igi!
^_fch]o_hn_!n_!b[]_h!p[f_l!_mn�m!^ih^_!_mn�m'!si!hi!mis!oh[!^_fch]o_hn_'!hi!
f_!b_!li\[^i'!hc!mckoc_l[!b_!b_]bi!h[^[!_h!mo!j[�m)!Mo_!b[s[!_hnl[^i!^_!
oh[!g[h_l[!cll_aof[l!hi!g_!b[]_!hc!g[f[!j_lmih['!hc!g_l_]_^il[!^_!g[(
fim!nl[nim'!hc!h[^[y'!f_!^cd_)!�f!m_!g_!ko_^�!pc_h^i!s!m_!gif_mn�'!j_li!hi!
g_!jo^i'!hi!g_!]ihnl[^cdi![!fi!ko_!si!^cd_!#_hnl_pcmn['!god_l!dip_h'!Por(
nf[!Conc�ll_t'!-+,4$)

=ohko_!fim!foa[l_m!^_!^_n_h]c�h!l_]c\_h!_f![j_f[ncpi!`ilg[f!^_!x_mn[]ci(
h_m!gcal[nilc[my'!fi!]c_lni!_m!ko_!mom!chmn[f[]cih_m!s!`ilg[m!^_!ila[hc(
t[]c�h!mih!_kocj[l[\f_m![!f[m!^_!oh[!]�l]_f5!pcacf[h]c[!j_lg[h_hn_'!]_f(
^[m![m_aol[^[m!\[di!ff[p_'!l_ncli!^_!n_f�`ihi!]_fof[l!s![]]_mi!l_mnlchac^i!i!
ch_rcmn_hn_![f!n_f�`ihi!`cdi!^_!f[!chmncno]c�h'!l_mnlc]]c�h!^_!f[!jlcp[]c^[^'!
[fcg_hnim!s!m_lpc]cim!m[hcn[lcim!mch!f[m!]ih^c]cih_m!c^�h_[m)1!Him!d�p_h_m!
_hnl_pcmn[^im!m_!l_`c_l_h![!_mn_!foa[l!]igi!x_mn[l!_h!f[!]�l]_fy!s!_rjfc][h!
ko_!f[m!]_f^[m!_h!i][mcih_m!hi!]o_hn[h!]ih!p_hncf[]c�h![^_]o[^[!i!ko_!
m_!_h]o_hnl[h!]ih!jchn[m!_h!f[m!j[l_^_m)!
Knl[!dip_h!_mno^c[hn_'!jlip_hc_hn_!n[g\c�h!^_!Jc][l[ao['![�[^_!ko_!

mc!\c_h!m[\�[h!ko_!ji^l�[!_rcmncl!f[!jimc\cfc^[^!^_!m_l!^_m]o\c_ln[m!jil!f[m!
[onilc^[^_m!gcal[nilc[m'!fi!ko_!hi!cg[ach[\[h!_l[h!f[m!^_`c]c_hn_m!]ih(
^c]cih_m!_h!f[m!ko_!`o_lih!]ifi][^[m5!

Amn[l!_h!f[!_mn[]c�h!gcal[nilc['!j[l[!_gj_t[l'!_l[![fai!ko_!hi!him!_mj_l�(
\[gim'!jilko_!_l[!]igi!_mn[l!_h!oh[!]�l]_f'!ko_!hoh][!b[\�[gim!_mn[^i!
n[gji]i)!Ahnih]_m'!n_!ff_p[![!oh!foa[l!^ih^_!^ca[gim!ko_!f[m!]ih^c]cih_m!
mih!\c_h!`_[m5!_f!`l�i'!_f!ko_!n_!p[m![![]imn[l!_h!oh[!]if]bih_n[!_h!_f!mo_fi!
s!j_hm[l!ko_!b[s!go]bim![hcg[f_m'!_l[![fai!ko_!hi!_mj_l[\[m!#_hnl_pcmn['!
god_l!dip_h'!Pornf[!Conc�ll_t'!-+,4$)

1!Oi\l_!f[m!]ih^c]cih_m!^_!^_n_h]c�h!gcal[nilc[!_h!I�rc]i'!jo_^_!]ihmofn[lm_!_f!nl[\[di!^_!C�(
g_t!#-+,4$)
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Amn[m!gcmg[m!d�p_h_m!gcal[hn_m!m_�[f[lih!ko_!pcpc_lih!_mn[!_rj_lc_h]c[!
]igi!mc!bo\c_l[!oh[!chn_h]c�h!^_fc\_l[^['!]igi!l_mofn[^i!^_!f[![]no[(
]c�h!^_!fim![a_hn_m!s!^_f!ncji!^_!chmn[f[]cih_m!ko_!m_!oncfct[h'!^_!b[]_lf[m!
[mogclm_![!m�!gcg[m!]igi!^_fch]o_hn_m5!xLilko_!fcn_l[fg_hn_!n_!b[]_h!
]l__l!ko_!]ig_ncmn_!oh!^_fcni! m�j_l! n_llc\f_!_! cgj_l^ih[\f_'! n_!b[]_h!
m_hncl!]igi!oh[!j_lmih[!ko_!g_l_]_m!ko_!n_!g[fnl[n_h!jilko_!]ig_ncmn_!
oh!^_fcni'!s!go]bi![al[^_]_!ko_!hi!n_!ff_p_![!f[!`cm][f�[y!#_hnl_pcmn['!go(
d_l!dip_h'!Pornf[!Conc�ll_t'!?bc[j[m'!-+,4$)
H[!l_]fomc�h!^_!d�p_h_m!]ich]c^c�!]ih!f[!jl_m_h]c[!^_!hc�im)!N_mj_](

ni![!_mn_!b_]bi!fim!d�p_h_m!m_�[f[lih!ko_'!mc!\c_h!_ffim!]o_hn[h!]ih!g[(
sil!_^[^!j[l[![mcgcf[l!f[!_rj_lc_h]c[!^_!l_]fomc�h'!_m!jli\[\f_!ko_!_mn[!
^_d[l[!g[sil_m!l_j_l]omcih_m!_h!fim!g_hil_m!]ih!koc_h_m!]igj[lnc_lih!
f[!]_f^[!_h!f[!_mn[]c�h!gcal[nilc['!mig_nc^im![!fim!gcmgim!nl[nim)!Oi\l_!_f!
n_g['!m_!_rjl_m�5!xJi!f_m!cgjiln[\[!_f!b_]bi!^_!ko_![!^im!hc�im!jo^c_m_!
j[m[lf_m![fai)!�@�h^_!ko_^�!_f!bog[hcmgi!]igi!j_lmih[;!Qh!hc�i!hi!
^_\_l�[!_mn[l![ko�'!mc!]igi![^ofnim!i!d�p_h_m!_m!^c`�]cf!j[m[l!jil!oh!gi(
g_hni![m�'!jilko_!_h!_m_!gig_hni'!fcn_l[fg_hn_'!hi!j_hm�m!_h!h[^[!g�m!
ko_!_mnis![b�!g_nc^['!�]�gi!m[fai'![bil[!ko�;y!#_hnl_pcmn['!god_l!dip_h'!
Pornf[!Conc�ll_t'!-+,4$)

=!^_]cl!^_!fim!d�p_h_m'!_f!nl[ni!_h!f[m!_mn[]cih_m!gcal[nilc[m!mc!\c_h!hi!
ch]fos�!j[f[\l[m!_rjl_m[g_hn_!i`_hmcp[m'!m_!b[]�[![!alcnim'!_h!`ilg[!^_m(
j_]ncp[!s!jlipi][h^i!fi!ko_!_rj_lcg_hn[lih!]igi!oh!^[�i!jmc]if�ac]i)!
Af!_h]c_lli!m_!_rj_lcg_hn[!]igi!oh!_mj[]ci!_h!_f!ko_!fim![a_hn_m!i`c]c[(
f_m!\om][h!^_m_mnlo]nol[l![h�gc][g_hn_![!fim!mod_nim5!xkoc_l_h!ko_\l[ln_y)!
Ah!_mnim!foa[l_m!^_!^_n_h]c�h!n[g\c�h!m_!b[\f�!^_!`ilg[m!^_!pcif_h(

]c[!_hnl_!fim!gcmgim!gcal[hn_m'!s[!m_[!jil!_f!]ihnlif!^_f!_mj[]ci!`�mc]i!i!
jilko_!_h!f[m!_mn[]cih_m!gcal[nilc[m!m_!l_jfc][\[!f[!_rcmn_h]c[!^_!alojim!
^_!j[h^cff[m'!]igi!mo]_^_!_h!mom!j[�m_m!^_!ilca_h'!ko_!^_]c^�[h![al_^cl!
[!koc_h_m!hi!j[lnc]cj[\[h!]ih!_ffim)!=f!j_lg[h_]_l!_h!f[m!_mn[]cih_m!gc(
al[nilc[m'!hi!_m!l[li!ko_!fim!d�p_h_m!m_[h!mig_nc^im![!mcno[]cih_m!^_!pci(
f_h]c[!`�mc][!gos!mcgcf[l_m![!f[m!ko_'!m_�[f[lih'!fim!i\fca[lih![!chc]c[l!mo!
nl[s_]nilc[!gcal[nilc[5!

Amn[\[h!ohim!ZN_R_\`!^_hnli!^_! f[! _mn[]c�h!gcal[nilc['! ff_a[lih![!ko_l_l!
g[n[l![!ohi!^_![b�6!_f!go]b[]bi!hi!m_!golc�'!j_li!fi!^_d[lih!\c_h!b_lc(
^i!^_!f[!][\_t['!f_!]iln[lih!fim!^_^im'!^ih^_!�f!alcn[\['!g_nc�!f[m!g[him'!
f_!]iln�!fim!^_^im'![!fim!^�[m!_gj_t[lih!]ih!�f!#mo!j[l_d[$'!ko_!mifi!_l[h!
]im[m'!f_!^cd_lih!ko_!ko_l�[h!b[\f[l!]ih!�f'!jo_m!�f!mchnc�!oh[!]im['!jilko_!
s[!hi!_l[!f[!nl[hkocfc^[^!^ih^_!_mn�\[gim!#_hnl_pcmn['!god_l![^ofn['!Pornf[!
Conc�ll_t'!-+,4)$!
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?igi! m_�[f[!Uihc'! oh! dip_h!^_!,1! [�im'! ^_!ilca_h!bih^ol_�i'!koc_h!
j_lg[h_]c�!g�m!^_!nl_m!g_m_m!_h!oh[!_mn[]c�h!gcal[nilc[!s!ko_![bil[!m_!
_h]o_hnl[!_h!ohi!^_!fim![f\_lao_m![onilct[^im!j[l[!ko_!m_!jo_^[h!ff_p[l!
[!][\i!f[m![fn_lh[ncp[m![!f[!^_n_h]c�h5!mc!\c_h!f[!_mn[]c�h!gcal[nilc[!ji^l�[!
\lch^[lf_m![faohim!_mj[]cim!^_!]igj[�_lcmgi'!f[m!l_j_l]omcih_m!_h!mo!_m(
n[^i!^_!m[fo^!`o_lih!m_lc[m5!

=m�!_mnop_!nl_m!g_m_m![b�'!�\[gim![!oh!�l_[!ko_!m_!ff[g[!_f!+0-'![^_hnli!^_!
gcal[]c�h'![^_hnli'![b�!_l[!^ih^_!n_h�[!si!oh!j[mi!j[l[!][la[l!gc!n_f�`i(
hi'!si![b�!g_!f[!pcp�['!f[p[\[!gc!lij['!g_!f_p[hn[\[!_h!f[!g[�[h['!m[f�[gim!
[!]ig_l'!f[!]igc^[!f[!g[h^[\[h!ncji!oh[)!U!him!^[\[h!f[m!nl_m'!]o[nli!^_!f[!
n[l^_!f[!]_h['!s[!n[l^_!s!ohi!]ih!oh[!al[h!b[g\l_'!s[!]o[h^i!ohi!]ig_'!
jo_m!ohi!koc_l_!g�m'!j_li!s[!mifi!l_j[ln_h!fi!ko_!p[!ohi![!]ig_l!s!m_!p[!
f[!][ll_ncff[!]ih!fi!ko_!`o_!^_!f[!]igc^[)!Oc!hi!n_!ff_h[mn_'!hc!gi^i)!Oc!hi'!
jo_m!p[)!U!n_!ko_^[m'!n_![ao[hn[m)!Bo_!gos!^oli'!p_l^[^)!I_![]imnog\l�![!
_m_!�g\cni!jilko_!_mnop_!nl_m!g_m_m!s!jo_m![bil[!][mc!s[!hi!]igi'!j_li!m�!
s[!g_!_mnis![]imnog\l[h^i![!]ig_l!g�m!#_hnl_pcmn['!big\l_!dip_h'!Por(
nf[!Conc�ll_t'!-+,4$)

?ich]c^c_h^i!]ih! f[! chn_hmc^[^!^_! f[m!]ihm_]o_h]c[m! m_�[f[^[m'!�fp[li'!
inli! dip_h! m[fp[^il_�i! ko_! m_! _h]ihnl[\[! ]_ll[h^i! mo! ]c]fi! ^_!b[\_l!
j_lg[h_]c^i!_h!oh[!_mn[]c�h!gcal[nilc['!b[\f�!^_!f[m!l_j_l]omcih_m!jmc(
]imi]c[f_m5!xH[!_mn[]c�h!gcal[nilc[!n_!b[]_!m_hncl!gos!nlcmn_!s!\c_h![\o(
llc^['!hoh][!j_hm�!ko_!c\[![!m[fcl![]�'!j_hm�!ko_!g_!c\[![!l_al_m[l![!Co[(
n_g[f[)!Am!oh!foa[l!^ih^_!_mn�m!_h]_ll[^i'!^ih^_u!g_!m_hn�!gos!g[f'!
hi!_mnop_! n[h!\c_h'!hi!g_! m_hn�!h[^[!\c_hy! #_hnl_pcmn['!big\l_! dip_h'!
Pornf[!Conc�ll_t'!-+,4$)

H[!j_lg[h_h]c[!_h!^c]b[m!]ih^c]cih_m!fi!ff_p�'!_h!oh!gig_hni!^_!
^_m_mj_l[]c�h!s!ff[hni'![!\om][l![fn_lh[ncp[m!j[l[!_m][j[l5!

I_!b_!m_hnc^i!^_jlcgc^i!s!]ih!a[h[m!^_!ffil[l)!O�)!Qhi!p_!ko_!ni^im!_mn[(
gim!jf[h_[h^i!]igi![\lclf[5!]igi!_mn�m'!n�!m�!jo_^_m'!s!nc_h_!l_d['!s!_mi!fi!
m[][\[h![f!j[nci!s!_mn[\[!_h!^_mj_l`_]ni'!_mn[\[!oh!bc_lli!t[`[^i'!fi![ll[h][(
gim!s!fi!ao[l^[gim!j[l[![\lcl!f[!l_d['!j_li!hi'!hi!jo^cgim'!f[![\lcgim'!j_li!
hi!jo^cgim!m[fcl'!jilko_!_l[!go]b[!^_m_mj_l[]c�h!ko_!n_h�[gim'!hi!ko_l�[(
gim!_mn[l!_h]_ll[^im!\c_h!#_hnl_pcmn['!big\l_!dip_h'!Pornf[!Conc�ll_t'!-+,4$)

Amn[! mcno[]c�h! `o_!jlijc]c[^[!_rjl_m[g_hn_'![!^_]cl!^_! fim! d�p_h_m!gc(
al[hn_m'!jil!_f!j_lmih[f!^_!f[!_mn[]c�h!gcal[nilc[!jil!g_^ci!^_!alcnim!s!
g[fim!nl[nim5!
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?o[h^i!_mnopcgim!_f!jlcg_l!^�[!#_f![a_hn_!gcal[nilci$!]ig_ht�![!alcn[l!s![!
b[]_l!ffil[l!s![!^_]cl!s!b[]_l!]im[m![!go]b[!a_hn_'!jilko_!_mn�\[gim!]ih!oh!
aloji!^_!j_lmih[m'!`o_!]igi!ko_5!�jil!ko�!f_!alcn['!jil!ko�!f[m!nl[n[![m�;!Am!
]c_lni'!nc_h_!f[![onilc^[^'!j_li!hi!f_!̂ [!_f!̂ _l_]bi!̂ _!nl[n[l!g[f![!f[!a_hn_)!Ah(
nih]_m'!fi!ko_!g�m!him!g[l]�!`o_!f[!`[fn[!^_!bog[hcmgi!b[]c[!f[!^_g�m!a_h(
n_'!fim!g[fim!nl[nim!^_!go]b[!a_hn_'![!himinl[m!hi'!jil!_f!b_]bi!^_!ko_!hi!f_m!
j_lgcncgim'!j_li![!go]b[!a_hn_!ko_!ff_a[\['!m�'![!f[!g[sil�[!^_!f[!a_hn_!ko_!
ff_a[\['!m�'!f[!nl[n[\[h!g[f!#_hnl_pcmn['!god_l!dip_h'!Pornf[!Conc�ll_t'!-+,4$)

Uihc!h[ll['!jil!_d_gjfi'!f[!̂ _m_mj_l[]c�h!̂ _!_mn[l!jil!j_lci^im!jlifiha[(
^im!_hnl_!]o[nli!j[l_^_m5!xQhi!m_!mc_hn_!g[f'!jilko_!h[^[!g�m![ko�!_h]_(
ll[^i'!s!mifi!pc_h^i!]o[nli!j[l_^_m'!nc_h_m!l_d[!_h!f[!j[ln_!̂ _![llc\['!nc_h_m!
l_d[![f!f[^i'!l_d[![ff�'!]igjf_n[g_hn_!_h]_ll[^i'!hi!jo_^_m!b[]_l!h[^['!hc!
h[^['!^_!b_]bi'!m_!_m][j[lih!ohim!]bc]im!ko_!m_!ff_p[\[h!]ihgcai!\c_hy!
#_hnl_pcmn['!big\l_!dip_h'!Pornf[!Conc�ll_t'!-+,4$)

Qh[!mcno[]c�h!ko_!fi!ff_p�!ch]fomi![!]ihmc^_l[l!f[!jimc\cfc^[^!^_f!moc(
]c^ci5!xOc!hi!g_!^[h!]igc^[!g_!pis![!g[n[l'!f_m!^cd_)!U['!jil!�fncgi'!mc!hi!
g_!ko_l�[h!^[l!h[^['!jo_m!s[!gc!g_hn_!s[!_mn[\[!^_!ko_5!ko�!pis![!_mn[l!
b[]c_h^i'!g_!p[h![!n_h_l!mo`lc_h^i'![ao[hn[h^i!b[g\l_m'!g_dilu!hi!m�'!
ko_!@cim!g_!j_l^ih_!jil!_mn_!j_][^i'!^_]�[!si'!j_li!n_hai!ko_!b[]_lfi!
\c_hy!#_hnl_pcmn['!big\l_!dip_h'!Pornf[!Conc�ll_t'!-+,4$)
=f![]]_^_l![!f[m![fn_lh[ncp[m![!f[!^_n_h]c�h'!m_a�h!m_�[f[!oh!dip_h!gc(

al[hn_'!b[!n_hc^i!j_m[^cff[m!_h!f[m!ko_!l_]o_l^[!f[m!_rj_lc_h]c[m!^ol[hn_!
f[!l_]fomc�h5!xD_!mi�[^i!ko_!_mnis![ff�!ni^[p�[!_h!gcal[]c�h'!g_!p_i!_h!
f[!g_m[!^ih^_!]ig�[gim!s!g_!^_mjc_lni)!U!f[!inl[!_m!^_!ko_!hi!g_!aomn['!
g_!ko_^i!j_hm[h^i'!]igi!s[!n_h�[!gcm![gcaim'!g_!ko_^i!j_hm[h^i!mc!
g_!p[h![!m[][l'!mc!jc^c_lih!^_jiln[]c�h'!mc!m_!_m][j[lih'!\c_hy!#_hnl_pcmn['!
big\l_!dip_h'!Pornf[!Conc�ll_t'!-+,4$)
?igi!j[ln_!^_!_mn_![\[hc]i!^_!g[f_mn[l_m'!n[g\c�h!_rj_lcg_hn[h'!ni(

^i!_f!nc_gji'!_f!gc_^i![!f[!^_jiln[]c�h)!=!j_m[l!^_!ko_!bcjin�nc][g_hn_!
_mni!hi!^_\_l�[!mo]_^_l'!gc_hnl[m!m_!_mj_l[!f[!l_mifo]c�h!^_f!nl�gcn_!^_!mi(
fc]cno^!̂ _!l_`oaci'!f[m!̀ l_]o_hn_m!hinc]c[m!̂ _![\omi!̂ _![onilc^[^!ff_p[h![!ko_!
fim!gcal[hn_m!n_ha[h!ko_!]ihmc^_l[l!_m[!jimc\cfc^[^5!xUi!j_hm[\['!jo_m!hi(
g�m!f_!^cai'!kocmc_l[!n_h_l!gc!f_a[fc^[^!j[l[!ji^_l!nl[\[d[l![!aomni'!jilko_!
s[!m_!g_!p[![!p_h]_l!f[!pcm['!^_!oh!gig_hni![!inli'!gcal[]c�h!g_![a[ll['!
g_!^_jiln[!s!pis!]ih!fim!\l[tim!]lot[^im!j[l[![!gc!j[�m'!^_!l_al_mi!s!_ffim!
mih!fim!ko_!g_!g[n[hy!#_hnl_pcmn['!god_l![^ofn['!Pornf[!Conc�ll_t'!-+,4$)

Ah!_f!][mi!^_!inli!dip_h'![f!gc_^i![!f[!^_jiln[]c�h!m_!f_!mog[!_f!n_(
gil![!m_l!^_po_fni![!f[!_mn[]c�h!gcal[nilc['!oh!foa[l!ko_!�f!^_m]lc\_!]ih!
f[!_g\f_g�nc][!`l[m_!^_!x_mi!hi!_m!pc^[y5!
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Am!]c_lni'!ff_ai![!gcal[]c�h'!g_!jo_^i!pifp_l![!ko_^[l!]igi!oh!f�^_l'!j_li!
_mn[l!oh!f�^_l![^_hnli'!_h]_ll[^i'!hi!p[f_!h[^['![ohko_!n_!̂ [h!]b[h]_!̂ _!pcpcl'!
jo_m!nc_h_m!oh!]if]b�h'![ohko_!m_[!j[l[!̂ ilgcl'!p_l^[^'!j_li!hi!nc_h_m!fi!mo(
`c]c_hn_!j[l[!_mn[l!\c_h'!no!`[gcfc[!mifi!mih!nl_m!gchonim!oh[!ff[g[^[5!=f�!g[(
g�'!�]�gi!_mn�;'!�ko�!n[f;'!�]�gi!f_!p[;!su!_ff[m!gcmg[m!n_!]iln[h!f[!ff[g[^[)!
Lo_m!_mi!hi!_m!pc^['!jo_m!#_hnl_pcmn['!big\l_!dip_h'!Pornf[!Conc�ll_t'!-+,4$)!

Amn[m!mcno[]cih_m!jlipi][h'![!^_]cl!^_!fim!_hnl_pcmn[^im'!`lomnl[]c�h'!m_h(
m[]c�h!^_!chm_aolc^[^![hn_!f[!jimc\cfc^[^!^_!m_l!pcif_hn[^im!^_hnli!^_!f[!
_mn[]c�h!gcal[nilc[!s!̂ _!jl_mc�h'!_hnl_!inl[m!l_j_l]omcih_m'!ko_!m_!ilcach[!
_h!fi!ko_!_rjl_m[h!]igi!xn_!b[]_h!m_hncl!]igi!oh!^_fch]o_hn_y'!x]igi!
mc!`o_l[m!]ofj[\f_y'!]ih!fi!]o[f!m_!jl_n_h^_!dota[l'!^_m^_!f[!gcl[^[!^_!fim!
[a_hn_m!gcal[nilcim'!_f!nl[ni!s[!g_h]cih[^i!

Ah!oh!]ihn_rni!]igi!_f!^_m]lcni!s!_h!_f!]ilni!jf[ti'!][mc!mc_gjl_!g_(
hil!^_!oh[!m_g[h['!fim!gcal[hn_m!nc_h_h!ko_!nig[l!f[!^_]cmc�h!^_!mifc]c(
n[l!l_`oaci)!Him!_hnl_pcmn[^im!m_�[f[h!ko_!_h`l_hn[h!oh!^_m�hcgi!]ihmn[hn_!
l_mj_]ni!̂ _!_mn_!̂ _l_]bi!jil!j[ln_!̂ _!fim![a_hn_m!i`c]c[f_m!]ih!fim!ko_!_mn�h!
_h!]ihn[]ni!_h!f[m!_mn[]cih_m)!Af![laog_hni!g�m!oncfct[^i!j[l[!ch`focl!_h!f[!
^_]cmc�h!^_!fim!gcal[hn_m!_m!ko_!mc!mifc]cn[h![mcfi!^_\_l�h!j_lg[h_]_l!^im!
g_m_m!^_hnli!^_!f[m!_mn[]cih_m!gcal[nilc[m'!mcno[]c�h!ko_!hi!f_m!\lch^[!f[!
ch`ilg[]c�h!^cmjihc\f_!mi\l_!f[m![fn_lh[ncp[m![!f[!^_n_h]c�h)!
?igi!m_!b[!m_�[f[^i'!_f!nc_gji!m_!]ihpc_ln_!_h!oh!`[]nil!]lo]c[f!ko_!

nc_h^_![![f[la[lm_!jil!fim!nl�gcn_m!ko_!cgjfc][!s!jil!f[!^cf[]c�h!_h!fim!
jli]_^cgc_hnim!ko_!^_\_!l_[fct[l!f[![onilc^[^!gcal[nilc[)!Am!h_]_m[lci!
mifc]cn[l!jil!_m]lcni!_f!l_`oaci!s!hig\l[l!oh!l_jl_m_hn[hn_!f_a[f)!=!j[lncl!
^_![b�'!_f!nl�gcn_!^_\_!m_l![^gcnc^i!j[l[!mo!]ihmc^_l[]c�h!jil!f[!?igc(
mc�h!I_rc][h[!^_!=so^[![!N_`oac[^im!#?ig[l$)!

=!j[lncl!^_!ko_!^c]b[!chmn[h]c[!_gcn_!oh[!]ihmn[h]c[!^_!ko_!b[![^(
gcnc^i!_f!nl�gcn_!^_!mifc]cno^!^_!l_acmnli'!m_!jo_^_!]ig_ht[l![!a_mncih[l!
[hn_!f[m!_mn[]cih_m!gcal[nilc[m!f[!jimc\cfc^[^!^_!ko_!m_!]ih]_^[!f[![fn_l(
h[ncp[![!f[!^_n_h]c�h'!j[l[!fi!]o[f'!_hnl_!inl[m!]im[m'!b[s!ko_!]ihn[l!]ih!
f[!^cl_]]c�h!s![jli\[]c�h!^_f!foa[l!^ih^_!_mn[l�h!fim!gcal[hn_m!_h!_mj_(
l[!^_!f[!l_mifo]c�h)!Ah!fim!][mim!_mno^c[^im!_mn[!ij]c�h!`o_!\lch^[^[!jil!
[mi]c[]cih_m!]cpcf_m!i!alojim!mifc^[lcim'![ohko_!f[!chmn[h]c[!i`c]c[f!j[l[!
\lch^[l!_m_!m_lpc]ci'!^[^i!ko_!m_!nl[n[!^_!j_lmih[m!g_hil_m!^_!,3![�im'!
^_\_l�[h!m_l!fim![f\_lao_m!^_!@_m[lliffi!Ehn_al[f!j[l[!f[!B[gcfc[!#+0-$)!
Af!^_m]ihi]cgc_hni!^_!]o�hni!nc_gji!ji^l�[!^ol[l!f[!^_n_h]c�h!_m!

inli!`[]nil!^_n_lgch[hn_!^_!f[!_rj_lc_h]c[!^_!_mn[l!l_]foc^i!_h!f[m!_mn[(
]cih_m!gcal[nilc[m)!Oc!\c_h!jo_^_!mojih_lm_!ko_!ji^l�[!m_l!g�m!]ilni!jil!
f[!jlircgc^[^!^_!fim!j[�m_m!^_!ilca_h!g�m!`l_]o_hn_m'!hi!_rcmn_!oh!jf[ti!
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g�rcgi!^_!^ol[]c�h!^_!f[!^_n_h]c�h!s!fim!l_mjihm[\f_m!^_!f[m!_mn[]cih_m!
l[l[!p_t!ch`ilg[h!mi\l_!_ffi)!@im!^_!f[m!j[lnc]cj[hn_m!_h!_mn_!_mno^ci!_r(
jl_m[lih!ko_!j_lg[h_]c_lih!-0!^�[m![hn_m!^_!ji^_l!i\n_h_l!_f!\_h_`c]ci!
^_!f[![fn_lh[ncp[![!f[!^_n_h]c�h!_h!oh![f\_lao_)!

Af![f[la[gc_hni!^_!fim!jf[tim!j[l[!l_]c\cl!f[!l_mjo_mn[![!f[!mifc]cno^!^_!
l_`oaci!_m!fi!g�m!`l_]o_hn_!s[!ko_![!j_m[l!^_!ko_!fim!il^_h[gc_hnim!jl_(
p�h!oh!g�rcgi!^_!/0!^�[m!b�\cf_m'!_f!nl�gcn_!mo_f_!nig[l!p[lcim!g_m_m)!
H[!�hc][!_r]_j]c�h!ko_!`o_!^_n_]n[^[!^ol[hn_!f[m!_hnl_pcmn[m!`o_!_f!][(
mi!^_!oh[!`[gcfc[!^_!jli`_mcihcmn[m!p_h_tif[him!]osi!nl�gcn_!`o_!l_mo_fni!
�acfg_hn_'!oh[!mcno[]c�h!ko_!][om�!miljl_m[![!_ffim!gcmgim!s![!fim![a_h(
n_m!gcal[nilcim5!

Bo_!^_g[mc[^i!l�jc^i'!si!_mj_l[\[!ko_!m[fc_l[h!_h!_h_li'!`_\l_li!#mo!l_]i(
hi]cgc_hni!]igi!l_`oac[^[$)!Lilko_!inl[m!j_lmih[m!g_!^c]_h!ko_!_m!m�j_l!
^c`�]cf'!ko_!n[l^[h!go]bi!j[l[!^[lfiu!s!�f!g_!^cdi!#_f![a_hn_!gcal[nilci$5!
x_h!,+!i!-+!^�[m!nc_h_m!l_mjo_mn['!jilko_!s[!_mn�m!_h!_f!nc_gjiy)!Ji!m�!mc!^_!
p_l^[^!m_!_gj_��!_h!_f!][mi'!^_!p_l^[^!m[\�[!ko_!himinlimu!hi!m�)!Lilko_!
_f!`oh]cih[lci!^_![]�'!^_!gcal[]c�h'!g_!^c]_!ko_!�f!_mn�!^_m^_!`_\l_li![ko�!
s!^_!`_\l_li![]�!hi!b[h!_hpc[^i!hc!oh[!]ihmn[h]c[!^_![]_jn[]c�h!^_!l_`o(
aci!#_hnl_pcmn['!god_l![^ofn['!Pornf[!Conc�ll_t'!-+,4$)

Qh[!^_!f[m!d�p_h_m!hc][l[a�_hm_m!ko_!j_lg[h_]c_lih!]_l][!^_!oh!g_m!_h!
f[!_mn[]c�h!gcal[nilc[!m_�[f[!ko_'![!j_m[l!^_!f[m!jli\f_g�nc][m!ko_!m_!_r(
j_lcg_hn[h!_h!^c]bim!_mn[\f_]cgc_hnim'![!nl[p�m!^_!mo!_m`o_lti!fial[lih!
_mn[\f_]_l!f[tim!^_!mifc^[lc^[^!_hnl_!gcal[hn_m5!

Pl[n�\[gim!^_!nl[hkocfct[lf[m!_! ch]fomi!l_�lhim!]ih!_ff[m'!s[!j[m[\[h!g�m!
nl[hkocf[m!jilko_!n_!cg[ach[m5!p[m![!_mn[l!_h]_ll[^[!_h!oh!foa[l'!]ih!j_lmi(
h[m!ko_!hi!]ihi]_m'!_m!`lomnl[hn_'!_hnih]_m'!]o[h^i!s[!]igc_ht[m![!l_f[d[l(
n_'!nl[hkocf['!jilko_!_ffim!i\pc[g_hn_5!�?o�h^i!g_!pis![!cl;'!�]o�h^i!pis!
[!m[fcl!^_![ko�;!?igi!himinl[m!s[!m[\�[gim![faoh[m!]im[m'!s[!f_m!^_]�[gim5!
xIcl['!_mni!_m!fi!ko_!p[m![!b[]_ly'!s![m�!s![m�)!Ahnih]_m!_mn[\[h!g�m!nl[h(
kocf[m!_gi]cih[f!i!g_hn[fg_hn_'!_m!]igj[lncl!n[g\c�h'!jilko_!inl[m!j_l(
mih[m!ff_p[h!]c_ln[!pc^['!him!^_]�[h!]igi!_l[!f[!mos['!]igj[ln�[gim!]im[m!
^_!himinl[m'!_hnih]_m!m_!m_hn�[!g�m!l_f[d[^[!f[!a_hn_'!s!j[l[!_pcn[l!ko_!_m(
n�h!ffil[h^i'!jilko_!m_!^_jlcg_h!gos!l�jc^i!s!m_!`lomnl[h6!oh[!^_!f[m!]i(
m[m!ko_!b[]_h!_ffim!_m!ko_!]igc_ht[h![!jih_ln_!_h!^o^['!ko_!mc!pim!f_!ff[(
g[m'!ko_!mc!pim!f_!j_^�m!oh!`[pil'!fi!�hc]i!ko_!n_!^c]_h!_m5!xJiy)!L_li!hi!n_!
^[h!_rjfc][]cih_m)!H[m!j_lmih[m!]igc_ht[h![!`lomnl[lm_!jilko_!hi!m[\_h!fi!
ko_!_mn�!j[m[h^i!hc!fi!ko_!p[![!j[m[l!#_hnl_pcmn['!god_l!dip_h'!Pornf[!Co(
nc�ll_t'!-+,4$)
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=mcgcmgi'!l_f[n�!ko_!̂ _m^_!f[!l_[fct[]c�h!̂ _f!nl�gcn_!^_!l_`oaci!s!f[!hinc(
`c][]c�h!^_!ko_!mo!j_lg[h_h]c[!_h!oh[![fn_lh[ncp[![!f[!^_n_h]c�h!f_m!`o_!
]igohc][^['! fim!�fncgim!^�[m!_h!f[!_mn[]c�h!gcal[nilc[!m_!bc]c_lih!g�m!
ff_p[^_lim5!

U!f[![fn_lh[ncp['!]o[h^i!him!^cd_lih!ko_!him!c\[h![!^[l!f[![fn_lh[ncp[!]i(
gi!ko_!x}=b'!s[!p[gim![! m[fcl"y!Lilko_!_mn[l! [b�!g_nc^[m'!^_! mifi! ff_p[l!
ohim!^im'!nl_m!^�[m'!n_!_mn[\[m!pifpc_h^i!fi]i'!]o[hni!g�m!n[hni!nc_gji'!s[!
ko_l�[gim!m[fcl'!j_li!]o[h^i!s[!him!^cd_lih!ko_!�\[gim![!m[fcl5![b'!ko_!_f!
nc_gji!j[m_'!s[!ko�!g�m!^['![fa�h!^�[!p[gim![!m[fcl!^_![ko�'!b[mn[!ko_!him!
ff_a[lih![!nl[_l!#_hnl_pcmn['!god_l!dip_h'!Pornf[!Conc�ll_t'!-+,4$)

?igi!m_!b[!^i]og_hn[^i!_h!inl[m!_rj_lc_h]c[m!^_!l_]fomc�h!f[m!j_lmi(
h[m!jlcp[^[m!^_!fc\_ln[^!^_m[lliff[h!p�h]ofim!s!`ilg[m!^_!mifc^[lc^[^!_h(
nl_!_ff[m'2!ko_!p[h!^_m^_!_f!inila[gc_hni!i!l_]_j]c�h!^_!jlin_]]c�h!jil!
j[ln_!^_!inlim!gcal[hn_m!]ih!g[sil!`o_lt[!^_m^_!oh!johni!^_!pcmn[!`�mc]i'!
]igi![jisi!_gi]cih[f!i!mifc^[lc^[^!j[l[!_pcn[l!mcno[]cih_m!^_!pcif_h]c[!
^_!a�h_li!s!f[!l_`f_rcpc^[^!h_]_m[lc[!j[l[![`lihn[lf[m!^_!g_dil!g[h_l[)!

>063,5*0(!,5!3(;!<9(A,*<690(;!40.9(<690(;

Ah!fim!l_f[nim!^_!fim!d�p_h_m!ko_!mifc]cn[h!l_`oaci'!f[!pcif_h]c[!m_!jl_m_hn[!
_h!^cmnchn[m!gi^[fc^[^_m!s!jl�]nc][g_hn_!_h!ni^im!mom!gig_hnim!i!_n[(
j[m)!Qh!gincpi!l_f_p[hn_!j[l[!gcal[l!mih!f[m![al_mcih_m!l_]c\c^[m'!i![!f[m!
ko_!_mn[\[h!_rjo_mnim!_h!mom!foa[l_m!^_!ilca_h'!s[!m_[!jil!f[!_rcmn_h]c[!
^_!alojim!^_fch]o_h]c[f_m!ko_!ji^�[h![n[][l!^_!g[h_l[!^cl_]n[!i!jil!f[!
jl_mc�h!ko_!_d_l]_h!j[l[!ko_!ho_pim!d�p_h_m!s!hc�im!m_!chn_al_h![!_mnim)!

Him!d�p_h_m!mifc]cn[hn_m!^_!l_`oaci!o\c][h!f[!pcif_h]c[!]igi!ohi!^_!
fim!jlch]cj[f_m!^_nih[^il_m!^_f!jli]_mi!gcal[nilci)!?igi!m_�[f[!oh!di(
p_h!m[fp[^il_�i'!f[m!mcno[]cih_m!^_!pcif_h]c[!m_!a_h_l[h!^_hnli!^_f!alo(
ji!^ig_mnc]i5!

P_h�[!jli\f_g[m5!gc!j[j�'!g_! l_a[�[\['!g_!g[fnl[n[\[!s!b[\�[!go]bim!
jli\f_g[m!n[g\c�h!]ih!f[!j[h^cff['!ko_l�[h!ko_!`o_l[!j[h^cff_li'!j_li!hi!
g_!i\fca[lih'!hi!ko_!g_!jl_aohn[\[h'!hi'!hi!ko_l�[!m[\_l!h[^[!^_!_mi)!
Rcif_h]c[!_h!gc!`[gcfc['!jil!j[ln_!^_!gc!j[j�)!O�'!aifj_m)!U!�f!gcmgi!g_!

2!R�[m_'!jil!_d_gjfi'!f[!_rj_lc_h]c[!^_!_m]lcnol[![oni\cial�`c][!cgjofm[^[!jil!=�^[!D_lh�h^_t!s!
Af_h[!^_!Disim!]ih!god_l_m!ch^�a_h[m!l_]fom[m!_h!_f!j_h[f!^_!=nf[]bifi[s['!Iil_fim!#D_lh�h(
^_t!s!@_!Disim'!-+,+$)!
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[g_h[t[\[!]ih!fim!j[h^cff_lim'!g_!^_]�[!ko_!f_!c\[![!^_]cl![!_ffim!j[l[!ko_!
g_!j_a[l[h![!g�'!s!ni^i)!U[!gc!n�[!g_!^cdi!ko_!jil!ko�!hi!g_!p_h�['!s!si!
f_!^cd_5!m�!g_!pis![!p_hcl!#_hnl_pcmn['!big\l_!dip_h'!Pornf[!Conc�ll_t'!-+,4$)

Amn_!ncji!^_!pcif_h]c[!_hnl_!`[gcfc[l_m!n[g\c�h!`o_!m_�[f[^[!jil!oh!dip_h!
bih^ol_�i5!

Ah!gc!j[�m!b[\�[!go]b[!pcif_h]c[)!Af!jlcgi!b_lg[hi!^_!gc!j[j�!g[n�![!
gc!j[j�'!fi!g[n�!su!hi!m�'!]igi!ko_!�f!koc_l_!g[n[l![!fim!g�im!jo_m'!j[l[!
ko_^[lm_!]ih!f[!][m[!ko_!^_d�!gc!j[j�)!Ji!g_!cgjiln[!ko_!m_!ko_^_!]ih!
_mi)!I_!ni][!oh[!b_l_h]c['!j_liu![^_g�m!hc!g_!ni]['!jilko_!gc!j[j�!hi!
g_![m_hn�!]igi!mo!bcdi6!hi!cgjiln['!_mi!fi!^_di!_h!f[m!g[him!^_!@cim!#_h(
nl_pcmn['!big\l_!dip_h'!Pornf[!Conc�ll_t'!-+,4$)!

=!_mn[m!`ilg[m!^_!pcif_h]c[!m_!mog[!f[!ko_!_d_l]_h!alojim!j[l[gcfcn[l_m!
ko_!]ogjf_h!oh[!`oh]c�h!^_!]ihnlif!mi]c[f!_h!oh!]ihn_rni!^_!pcif_h(
]c[!jif�nc][5!x=!gc!bcd[!f_!^[\[!n_gil![h^[l!_h!f[m!][ff_m!n[g\c�h'!_ff[!hi!
ji^�[!m[fcl!jilko_!^c]_!ko_!f[!ko_^[\[h!pc_h^i'!i![h^[\[h!f[mu![faoh[m!
][gcih_n[m!j[l[gcfcn[l_m'![b�![h^[\[h'![!^im!hc�im!\[f_[lih'!f_m!^c_lih!_h!
_f!jc_'!hi!m�!mc!m_!^c_lih!]o_hn['!_h!oh!j[lko_!_mn[\[h!fim!hc�im'!_hnih(
]_m!s[!n_h�[h!n_gil'!g_!^c]_5!xJi'!g[gc'!p�gihim'!p�gihimy!#_hnl_pcmn['!
god_l![^ofn['!Pornf[!Conc�ll_t'!-+,4$)!

=mcgcmgi'!inlim!mifc]cn[hn_m!^_!l_`oaci'!jlip_hc_hn_m!^_!Af!O[fp[^il'!
`o_lih!i\d_ni!^_!aifj_m!s!m_]o_mnli'!jil!fi!ko_!^_]c^c_lih!_gjl_h^_l!_f!
pc[d_!j[l[![\[h^ih[l!mo!j[�m5!x=!�f!Wmo!j[l_d[X!^im!p_]_m!fi!m_]o_mnl[lih'!�f!
nl[\[d[\[!_h!oh!][lli'!_h!oh!n[rc'!s!jil!ko_l_lf_!li\[l!_f!n[rc'!jil!^ch_li'!
fi!m_]o_mnl[lih!^im!p_]_m'!f[!jlcg_l[!p_t!fi!^_d[lih![g[ll[^i'!fi!^_d[lih!
j_l^c^i'!\c_h!^[�[^i)!@_mjo�m!`o_!fi!gcmgi'!f_!pifpc_lih![!b[]_l!fi!gcm(
gi'!_h!Af!O[fp[^il'!fi!^_d[lih!\c_h!aifj_[^iy!#_hnl_pcmn['!god_l![^ofn['!
Pornf[!Conc�ll_t'!-+,4$)
Lil!inli!f[^i'!f[m!]ih^c]cih_m!^_!_gji\l_]cgc_hni!n[g\c�h!^_m_g(

j_�[h!oh!j[j_f!mcahc`c][ncpi!j[l[!ko_!fim!gcal[hn_m!_gjl_h^[h!mo!pc[d_)3!
Ah!_f!][mi!^_!R_h_to_f['!Bl[h]s'!oh[!dip_h!g[^l_!s!jli`_mcihcmn[!ko_!pc[(
d�!]ih!mo!bcd[!^_!nl_m![�im'!m_�[f�!n[g\c�h!oh[!^_mp[filct[]c�h!^_f!nl[\[(
di!jli`_mcih[f!ko_!m_!_mn�!^[h^i!_h!^c]bi!j[�m'!]igi!oh[!][om[!l_f_p[hn_!
j[l[!^_]c^clm_![!gcal[l5!xAm!fi!ko_!_mn�!j[m[h^i!_h!gc!j[�m5!oh!g�^c]i'!
oh![lkocn_]ni'!oh!cha_hc_li!a[h[!b[mn[!g_him!ko_!oh[!j_lmih[!ko_!nl[(

3!R�[hm_!fim!^[nim!^_!ch_koc^[^!_hnl_!j[�m_m!^_f!]ill_^il!gcal[nilci!_h!L[t!Ra!NY&!#-+,1$
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\[d[!ch`ilg[fg_hn_'!s!_m![m�)!=bil[!m�!ko_!][^[!p_t!g�m'!R_h_to_f[!m_!_mn�!
ko_^[h^i!mch!jli`_mcih[f_m!s!fim!_mn�h![jlip_]b[h^i!inlim!j[�m_my!#_hnl_(
pcmn['!god_l![^ofn['!Pornf[!Conc�ll_t'!-+,4$)
Ah!_f!�g\cni!^_!f[!pcif_h]c[!^_!a�h_li!m_!l_`clc�!oh!][mi!^_![]imi!m_(

ro[f!gc_hnl[m!oh[!^_!f[m!d�p_h_m!l_[fct[\[!_f!m_lpc]ci!^_!nl[\[di!^ig_mnc(
]i!l_goh_l[^i!s!oh!hinilci!][mi!^_!pcif_h]c[!jil!bigi`i\c[!_h!_f!ko_!
oh[!dip_h!god_l!nl[hma�h_li!nopi!ko_!bocl!^_mjo�m!^_!ko_!m_!l_[fct[lih!
^im![m_mch[nim!^_!god_l_m!nl[hma�h_li!_h!mo!fi][fc^[^!^_!ilca_h)!

=f!]ihmc^_l[l!f[!pcif_h]c[!]igi!cgjofmil[!̂ _!f[!gcal[]c�h'!oh[!dip_h!
bih^ol_�['!ko_!`ilg[!j[ln_!^_f!jo_\fi!a[l�`oh['!m_!l_`clc�![![al_mcih_m!
l_f[]cih[^[m!]ih!mo!]ih^c]c�h!^_!a�h_li5!x=!g�!m�!g_!kocmc_lih!pcif[l!
oh[!p_t'!si!c\[![!b[]_l!gcm!n[l_[m![^ih^_!oh[!]igj[�_l[!g�['!_h!f[!hi(
]b_'!s!mifi!m_hn�!ko_!g_!j_lmcaoc_lih!s!g_!d[f[lih!j[l[!f[!jf[s['!j_li!b[(
\�[!oh[![h]c[h[![b�!jil!f[!][ff_!ko_!_ff[!`o_!koc_h!g_!m[fp�)!Lilko_!g_!
c\[![!pcif[l!s!g_!c\[![!g[n[l!_f!go]b[]bi'!j[l[!ko_!hi!^ca[)!Lil!_mi!_m!
ko_!g_!pch_'!n[g\c�hy!#_hnl_pcmn['!god_l!dip_h'!Pornf[!Conc�ll_t'!-+,4$)!

=mcgcmgi'!l_f[n�!oh[!mcno[]c�h!^_![]imi!f[\il[f5!xI_!`oc![!nl[\[d[l'!^_!
]oc^[l!hc�im'!^_!hc�_l['!si!`oc![!nl[\[d[l'!si!g_!m[f�!^_![b�!jilko_!_f!_m(
jimi!^_!_ff[!_m!gos![al_mcpi!s!g_!b[]�[!chmcho[]cih_m)!U!si!g_!m[f�!^_f!
nl[\[di'!_mn[\[!_]b�h^ig_!gcl[^[m)!=m�'!g_dil!g_!m[f�'!jilko_!_ff[!m_!c\[![!
nl[\[d[l!s!�f!m_!ko_^[![b�'!hi!g_!m_hn�[!m_aol['!s!g_!m[f�y!#_hnl_pcmn['!go(
d_l![^ofn['!Pornf[!Conc�ll_t'!-+,4$)!
U!G[nc['!oh[!dip_h!ao[n_g[fn_][!^_!,1![�im'!l_f[n�!oh[!mcno[]c�h!^_!

chn_hni!^_!pcif_h]c[!^_lcp[^[!^_!mo!]ih^c]c�h!^_!j_lmih[!nl[hma�h_li5!

Pop_!jli\f_g[m!]ih!gc!`[gcfc[!jilko_!_l[h'!jil!gc!m_ro[fc^[^'!gc!j[j�!s!
gc!g[g�!g_!j_a[\[h!s!f[!a_hn_!^cm]lcgch[\[!go]bi'!s!f[!a_hn_!n_!`[fn[\[!
[f!l_mj_ni!s!_f!ai\c_lhi!hi!nc_h_!oh!^_l_]bi!j[l[!jlin_a_l![!f[m!j_lmih[m!
[m�!]igi!himinlim'!_f!ai\c_lhi'!i!m_[!f[m!j_lmih[m!n_!̀ [fn[h![f!l_mj_niu!n[g(
\c�h!gc!g[g�!s!gc!j[j�!g_!j_a[lih'!hi!nc_h_h!f[!]imnog\l_!_m[m!j_lmih[m!
^_![m�!]igi!himinlim'!g_!j_a[\[h!\[mn[hn_'!s!g_dil!g_!nop_!ko_!m[fcl!^_!
gc!j[�m)!@_!ho_p_![�im!g_!pch_!j[l[![]�)
Qh!^�[!c\[!_h!f[!][ff_!s!m�'!g_!ko_l�[h!g[n[l![!g�)!Lil!_mi!n_h�[!go]bi!

gc_^i!^_!_mi!ko_!c\[![!j[m[l!s!jil!_mi!g_!^ci!gc_^i!s!jil!_mi!`o_!f[!l[(
t�h!jilko_!ko_!m[f�'!jilko_!g_!^[\[!go]bi!gc_^i!_mn[l!_h!gc!j[�m'!jil!
_mi!g_!j[m�!oh!][mi!ko_!g_!aifj_[lih!oh[m!j_lmih[m!ko_!mih!]igi![o(
rcfc[l_m'!jil!_mi!mo`l�[!go]b[!pcif_h]c['!g_!j_a[lih!\c_h!`_i'!_mi!_m!fi!ko_!
j[m�)!L_lmih[m!h[^[!g�m'!]igi!mih!j_lmih[m!]igi!]igcn�)!Oih!]igi!fim!
ko_!]oc^[h!f[!][ff_!iu!pcacf[h]c[)!=b�!m_!jih_h!jil!aloji!_h!f[!hi]b_'![!
f[m!m_cm!^_!f[!n[l^_'!jo_m!_mim!g[n[lih![!^im!cao[f!ko_!si'!ohi!fi!bc]c_lih!
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j_^[tim!s!_f!inli!`o_!]ifa[^i!jil!oh!f[ti'!`o_!^ih^_!si!pcpi'!_h!O[h!L_^li)!
=al_mc�h!jil!m_l!nl[hm_ro[f'!f[m!j_lmih[m!fi!i^c[\[h'!jilko_!hi!nc_h_h!f[!
]imnog\l_!^_!p_l!j_lmih[m![m�)!Ami!_m!fi!ko_!j[m[\['!jil!_mi!nop_!ko_!m[fcl!
^_![b�'!jilko_!mc!hi'!g_!c\[h![!b[]_l![fai'!hi!m�'!jil!_mi!j_^�!l_`oaci!#_h(
nl_pcmn['!god_l!dip_h'!Pornf[!Conc�ll_t'!-+,4$)!

Ah!_mn_![\[hc]i!^_!][om[fc^[^_m!m_!_h]o_hnl[h!n[g\c�h!f[m!]ih^c]cih_m!
^_!pcif_h]c[!jif�nc][!]ihnl[!d�p_h_m!_mno^c[hn_m!ko_![!j[lncl!^_!g_^c[^im!
^_f!jlcg_l!m_g_mnl_!^_!-+,3!m_!b[!_r[]_l\[^i!_h!Jc][l[ao[)!Lil!mo!j_lm(
j_]ncp[!]l�nc][!s!mo!][j[]c^[^!^_!gipcfct[]c�h'!fim!d�p_h_m!m_!]ihpclnc_lih!
_h!_f!jlch]cj[f!ijih_hn_!s!_h!i\d_ni!^_!j_lm_]o]cih_m!s!_d_]o]cih_m!_r(
nl[do^c]c[f_m)!Qh[!god_l![^ofn[!ko_!pc[d[\[!_h!]igj[��[!^_!p[lcim!d�p_(
h_m!hc][l[a�_hm_m!mifc]cn[hn_m!^_!l_`oaci!_rjfc]�![m�!f[m!]ih^c]cih_m!ko_!
jlcp[h!_h!^c]bi!j[�m5!

Af!gincpi'!_f!jilko�!m[fcgim!^_!Jc][l[ao[!`o_!jilko_!_f!jl_mc^_hn_!_mn�!
g[h^[h^i!g[n[l!g�m![!fim!d�p_h_m'!jil!m_l!d�p_h_m!fim!_mn�!g[n[h^i'!s!_h!
_mi'!fim!go]b[]bim!mih!_mno^c[hn_m!s!mih!d�p_h_m'!s!]igi!oh!dip_h!fi!l_n�'!
@[hc_f'!hi!m�!mc!m_!b[!^[^i!]o_hn['!ko_!_m!_f!go]b[]bi!ko_!b[!_mn[^i!^c(
]c�h^if_!]im[m![!�f!s![!�f!hi!f_!aomn�'!_hnih]_m!]ig_ht�![!g[h^[l![!g[n[l!
[!fim!d�p_h_m)!Jiminlim!fi!ko_!bc]cgim!`o_!clhim!^_![b�!^_!_m_!foa[l'!ch]fomi!
[f!f[^i!^_!gc!][m[!b[s!oh[!go]b[]b['!oh[!m_�il[!ko_!_m!m_]l_n[lc[!jif�nc][!
^_f!Bl_hn_!O[h^chcmn['!s!_ff[!_mn�!j_h^c_hn_!^_!fi!ko_!ohi!b[]_'!mo![fl_^_(
^il'!s!_ff[!m_!`cd�!jilko_!si![h^[\[!_h!f[!g[l]b['!jilko_!si!_l[!^_!f[m!ko_!
[h^[\[!_h!f[m!g[l]b[m'!_ff[!m_!^ci!]o_hn[!s!ff_a�!_f!gig_hni!_h!ko_!s[!g_!
i\fca[\[![!ko_!p[s[![!fi!^_f!ai\c_lhi'!si!jil!jlin_a_l![!gc!`[gcfc[!^_]�[5!
xm�'!pis![!cly!#_hnl_pcmn['!god_l![^ofn['!Pornf[!Conc�ll_t'!-+,4$)!

Qh[!dip_h!j[lnc]cj[hn_!^_f!gipcgc_hni!_mno^c[hncf!hc][l[a�_hm_!_rjfc]�!
^_!_mn[!`ilg[!f[!l[t�h!jil!f[!ko_!_gj_t�![!m_l!j_lm_aoc^[5!

Ah!m�'!f[!^_]cmc�h!^_!m[fcl!^_f!j[�m!`o_!^_\c^i![!f[!mcno[]c�h!mi]cijif�nc][!s!
pcif_h]c[!a_h_l[fct[^[!_h!_f!j[�m'!^_\c^i![! n_h_l!^c`_l_hn_m! c^_[fc^[^_m!_f!
jl_mc^_hn_'!_hnih]_m!_gj_t[lih![!jlin_mn[l!_h!]ihnl[!^_![faoh[m!]im[m!ko_!
�f!_mn[\[!^_]c^c_h^i'!^_![]o_l^i![f!j[�m!s!�f![f!n_h_l![!a_hn_!_h!]ihnl[!^_!�f!
_gj_t�![!ko_l_l!̂ _n_h_l!f[m!jlin_mn[m'!_hnih]_m'!himinl[m!i\pc[g_hn_!mc_g(
jl_!j[lnc]cj�\[gim!_h!f[m!g[hc`_mn[]cih_m'!_h!f[m!jlin_mn[m'!jilko_![!fi!ko_!
]l__gim'!_mi!_l[!ch]ill_]ni!s!hi!ji^�[gim!ko_^[lhim![m�'!_hnih]_m'![f!_g(
j_t[l![!cl![!_mn[m!g[hc`_mn[]cih_m'!_gj_t[lih![!_f_p[l!mo!hcp_f!^_!pcif_h]c[!
_ffim'!s![!\om][l![!j_lmih[m!ko_!c\[h!_h!f[m!g[hc`_mn[]cih_m5!x_mn[y'!_hnih]_m!
_mn�h!_h!fcmn[^i!ni^[m!f[m!j_lmih[m!ko_!_mn�h!_h!]ihnl[!^_!�f'!_hnih]_m!him!
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_mn[\[h!ko_lc_h^i!ff_p[l![!ohi!^_!_mnim!foa[l_m'!]igi![!f[!]�l]_f'!i!]igi!
[faoh[m!j_lmih[m'![faoh[m!inl[m!j_lmih[m!_mn[\[h!nilnol[^[m'!inl[mu![j[l_(
]�[h!s[!go_ln[m'!_hnih]_m!m[fcgim!g�m!ko_!ni^i!jil!f[!m_aolc^[^'!s[!ko_!
]igi!j[lnc]cj[hn_m!^_!_mn[m!g[hc`_mn[]cih_m'!_mn�\[gim!\[mn[hn_!_rjo_mn[m'!
s!g�m!_h!_f!johni!^ih^_!pcp�[gim'!jilko_!b[\�[!go]b[m!j_lmih[m!ko_!_m(
n[\[h![!`[pil!^_f!ai\c_lhi!s!nl[\[d[h!j[l[!�f!s!l_]c\cgim!jil!_ff[m![g_h[(
t[m!p_l\[f_m'!jil!_mi!nopcgim!ko_!m[fcl!#_hnl_pcmn['!god_l!dip_h'!Pornf[!Co(
nc�ll_t'!-+,4$)!

Ah!`ilg[!mcgcf[l'!J[n[fc!_rjfc][!f[m![al_mcih_m!ko_!]ihnch�[h!l_]c\c_h^i!
fim!d�p_h_m!ohcp_lmcn[lcim5!

Ui!ff_p[\[!oh![�i!^_!cha_hc_l�[!]cpcf'!j_li!g_!][g\c�!_mn_![�i![![^gchcm(
nl[]c�h!^_!_gjl_m[m!ko_'!^_!b_]bi'!_h!f[!ohcp_lmc^[^!hi!m_!]_ll�!hc!jlcg_l!
]c]fi!hc!h[^['!_hnih]_m![j_h[m!�\[gim![!b[]_l!fim!_r�g_h_m!s!m_!][h]_f�!f[m!
]f[m_m'!m_!momj_h^c_lih!s!^_!b_]bi!hi!b[h!l_[ho^[^i!]f[m_m!^_\c^i![!ko_!f[!
ohcp_lmc^[^!_h!ko_!si!_mn[\[!m[fc�!gos![`_]n[^[!jilko_![fogh[m!m_![nlch(
]b_l[\[h![b�!s!ff_a[\[h![!l[`[ao_[lf[m!^c[lci!_h!f[!hi]b_!_h!f[!�fncg[!p_t!
ko_!m[fc_lih!f[!ch]_h^c[lih'!_hnih]_m'!i\pc[g_hn_!hi!_mn�!_h!]ih^c]cih_m!
j[l[!l_]c\cl![!mom![foghim'![j[ln_!̂ _!fi![g_h[t[^i!ko_!_mn�!#_hnl_pcmn['!go(
d_l!dip_h'!Pornf[!Conc�ll_t'!-+,4$)!

L[l[!fim!mifc]cn[hn_m!^_!l_`oaci!ko_!pc_h_h!bos_h^i!^_!f[!pcif_h]c[!ji(
f�nc]['!_gjl_h^_l!mo!nl[s_]nilc[!cgjfc][!n[hni!f[!jimc\cfc^[^!^_!jih_lm_![!
m[fpi![f!nc_gji!ko_!f[!nlcmn_t[!^_!n_h_l!ko_!^_d[l!nloh][^im!mom!p�h]ofim!s!
mom![]ncpc^[^_m!]inc^c[h[m5!xUi'!_h!fi!j[lnc]of[l'!p_h�[!ffil[h^i!^_!^_d[l!_f!
j[�m!^ih^_!h[]�'!s!p_l!ko_!a_hn_!n[h!g[f['!ko_!_mn�h!b[mn[!m[]�h^ifim!^_f!
]if_aci'!jilko_!m_!_mn�h!ff_p[h^i![!fim!d�p_h_m'!si!g_!pis'!j_li![!f[!p_t!
^_di![!gcm!bcdim'!pis!mo`lc_h^i'!mifi!ff_p[\[![!oh[!s![!gc!bcd[mnli'!_hnih(
]_m'!c\[!mo`lc_h^i!siy!#_hnl_pcmn['!god_l![^ofn['!Pornf[!Conc�ll_t'!-+,4$)!

Him![a_hn_m!i`c]c[f_m!s!inlim!]co^[^[him!ko_!_mn[\f_]_h!]ihn[]ni!]ih!
fim!gcal[hn_m'!jil!_d_gjfi!j[l[!nl[hmjiln[lfim!o!i`l_]_lf_m!m_lpc]cim!^_!
bimj_^[d_'!m[\_h!ko_!f[!mcno[]c�h!̂ _!fim!gcal[hn_m!̂ c`�]cfg_hn_!f_m!j_lgc(
ncl�[!b[]_l!oh[!^_hoh]c[!f_a[f'!ko_!mo!^_m_i!s!h_]_mc^[^!^_!nl[hmcn[l!b[]c[!
_f!hiln_!fim!jo_^_!ff_p[l![!l_[fct[l!chp_lmcih_m!_]ih�gc][m!mcahc`c][ncp[m!
s!ko_![f!_mn[l!jil!jlcg_l[!p_t!_h!_m_!foa[l!hi!]ihi]_h!f[m!g_dil_m!lon[m!
s!^_m]ihi]_h!fim!foa[l_m!i!]cl]ohmn[h]c[m!^_!lc_mai!ko_!f[m!][l[]n_lct[h)!
Him! d�p_h_m! _hnl_pcmn[^im! m_�[f[lih!ko_!^ol[hn_! mo! nl[s_]ni!pcpc_(

lih!mcno[]cih_m!_h!f[m!ko_!nopc_lih!ko_!^[l!^ch_li![!fim![a_hn_m!_mn[n[f_m!
[!][g\ci!^_!ko_!fim!^_d[l[h!j[m[l!s'!_h!fim!][mim!_h!ko_!inlim!gcal[hn_m!
b[\�[h!mc^i!][jnol[^im!jil!fim![a_hn_m!gcal[nilcim'!l_]c\c_lih!_f!i`l_]c(
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gc_hni!^_!ko_!inlim!j[lnc]of[l_m![\ia[l[h!jil!mo!fc\_l[]c�h![!][g\ci!^_!
cgjiln[hn_m!mog[m!^_!^ch_li)!

H[!]illoj]c�h!m_!]ihpc_ln_!_h!inl[!`ilg[!^_![al_mc�h!]ihnl[!fim!gc(
al[hn_m!s[!ko_!]ihmn[hn_g_hn_!m_!f_m!mifc]cn[!^ch_li!j[l[!^_d[lfim!]ihnc(
ho[l!mo!lon['!i!\c_h'!\[di!f[![g_h[t[!^_!ko_'!mc!hi!_hnl_a[h!cgjiln[hn_m!
mog[m!^_!^ch_li'!mom!`[gcfc[l_m!ko_!b[h!mc^i![jl_b_h^c^im!jil!f[m![onilc(
^[^_m!gcal[nilc[m!j[m[l�h!g�m!nc_gji!l_n_hc^im!_h!f[m!_mn[]cih_m5!

U!`�d_m_!ko_!_f!n[rcmn[!g_!_mn[\[![so^[h^i'!g_!^cdi!ko_!_ffim!ji^�[h!b[\f[l!
]ih!f[!gcal['!j_li!g_!_mn[\[h!]i\l[h^i!go]bi!^ch_li)!H_m!^cai5!xUi!hi!
n_hai!^ch_li'!mifi![h^i!]ih!fi!^_!gc!]igc^[6!j_li!j[l[!j[a[l!inl[m!]im[m'!
hi!jo_^iy)!xAhnih]_m!fim!p[h![!_hnl_a[l![!gcal[]c�h'!m_!fim!p[h![!ff_p[ly'!
g_!^c]_'!xs!omn_^!hi!p[![!m[\_l!^�h^_y)!I_!ko_^�!ffil[h^i'!hi!f_!bc]_!][mi!
s!m_!`o_!#_hnl_pcmn['!god_l![^ofn['!Pornf[!Conc�ll_t'!-+,4$)

=^_g�m!^_!f[m![al_mcih_m!`�mc][m'!fim!d�p_h_m!n[g\c�h!c^_hnc`c][h!ko_!b[h!
mc^i!i\d_ni!^_!pcif_h]c[!p_l\[f!i!_gi]cih[f![f!chn_lh[lm_!_h!n_llcnilci!
g_rc][hi!s!m_l!l_]foc^im!_h!f[!_mn[]c�h!gcal[nilc[)!O][lf_n'!dip_h!_mno(
^c[hn_!hc][l[a�_hm_'!_rjfc][!_mn_!g[fnl[ni!^_!f[!mcaoc_hn_!`ilg[5!

@_mjo�m!ff_a[l!s!ko_!b[s[!go]b[m!j_lmih[m!ko_!fi!�hc]i!ko_!b[]_h!_m!^[l(
n_!gc_^i!i!nl[n[ln_!^_!oh[!g[h_l[!_h!ko_!hi!^_\_h'!ko_lc_h^i!j[m[l!mo!
[onilc^[^!mi\l_!pim'![fai!ko_!s[!n_!m_hn�m!g[f!jilko_!_mn�m!_h]_ll[^i!s!_ffim!
_gjc_t[h!]igi!ko_![!pcif_hn[ln_!p_l\[fg_hn_'!_m!`_i)!L_li!mc!`o_l[!^_!gc!
j[ln_'!oh!]ihm_di!_m!ko_'!i\pc[g_hn_!_mn[l!_h!_m_!foa[l!_m!`_i'!hi!_m!\ihcni'!
i\pc[g_hn_'!j_li!p[m![!_h]ihnl[l![!go]b[m!j_lmih[m!ko_!n[g\c�h!p[h![!_m(
n[l!_h!f[!gcmg[!mcno[]c�h!s!ko_!n[g\c�h!m_!mc_hn_h!g[f'!jilko_!_h!go]b[m!
i][mcih_m!ko_!ff_a[\[h!j_lmih[m!ho_p[m'!ff_a[\[h'!m_!m_hn[\[h'!ffil[\[h'!_h(
nih]_m!fi!ko_!b[]�[gim!himinl[m!_l[!^_!ko_5!�]�gi!_mn�m'!]�gi!n_!ff[g[m'!
^_!^�h^_!mim;!#_hnl_pcmn['!god_l!dip_h'!Pornf[!Conc�ll_t'!-+,4$)!

@ol[hn_!f[!^_n_h]c�h!_h!_mn[]cih_m!gcal[nilc[m'! fim!d�p_h_m!`o_lih!_r(
jo_mnim![!mcno[]cih_m!^_!pcif_h]c[!ko_!^c`�]cfg_hn_!jo_^_h!]igjli\[l!i!
^_hoh]c[l![f!_h]ihnl[lm_!_h!mcno[]c�h!^_!^_n_h]c�h)!P[f!]igi!m_!b[!_r(
jfc][^i![hn_m'!_mni!ch]fos_!pcif_h]c[!jmc]if�ac][![f![fo^cl![!oh[!mojo_mn[!
`ilg[!^_!_d_l]c]ci!^_!f[!m_ro[fc^[^!^_!f[m!d�p_h_m!god_l_m'!f[m![g_h[t[m!
^_!l_ncl[lf_m![!mom!bcdim!s'!n[hni!j[l[!_ff[m!s!_ffim'!b[\f[lf_m![!alcnim!s!^_!
`ilg[![al_mcp[

J[n[fc!_rjfc][!ko_!_m[m!`ilg[m!^_!pcif_h]c[!p_l\[f!m_!_rjl_m[h!n[g(
\c�h!l_mj_]ni!̂ _!mo!]ih^c]c�h!̂ _!god_l_m!i'!_h!_f!][mi!̂ _!inl[m!gcal[hn_m'!
_h!l_f[]c�h!]ih!mo!]ih^c]c�h!^_!g[^l_m5!
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Ahnih]_m!_mn�h!doa[h^i!]ih!_gi]cih_m!^_!f[!a_hn_'!j_li!mc!`o_l[!gc!]ih(
m_di'![j[ln_!^_!chn_hn[l!b[\f[l!]ih!inl[!j_lmih[!j[l[!\[d[l!oh!jikocni! f[!
[haomnc[!^_!_mn[l!_h!_f!foa[l!_m!^_gimnl[lf_m![!_ffim!ko_!hi!f_m!n_h�m!gc_(
^i!s!ko_!nom!^_l_]bim!mih!cao[f_m![!fim!^_!_ffim'!jilko_!ch]fomi!himinl[m'!
_ffim!p[lc[m!p_]_m!chn_hn[lih![f!jlch]cjci!ko_l_l!j[m[lm_)!U!xhi'![!g�!hi!g_!
alcn_m'!hi!n_h�m!jil!ko�!alcn[lg_'!jil!g�m!ko_!m_[m!_f!jifc]�[y)!Am_!ncji!^_!
]im[m'!ch]fomi!]ih!_f!dol�^c]i'!ko_!_m!_f!^_![b�5!x=!g�!hi!g_!alcn_'!�ko�!f_!
j[m[;y!Lilko_!f_![a[ll[\[!jil!_mn[l!^c]c�h^if_![!f[m!inl[m!go]b[]b[m'!jil(
ko_![!himinl[m!hi!him!jo^i!^_]cl!h[^[!i\pc[g_hn_5!xMo_!mim!oh[![nl_pc^['!
ko_!hi!m�!ko�'!ko_!hi!m�!]o�hniy)!Ahnih]_m!_gj_t[\[![!alcn[lf_m'![!̂ _]clf_m'!
_hnih]_m!_l[5!x�Lil!ko�!g_!^c]_!_mi;y!Eao[f![!p_]_m!himinl[m!him!gif_mn�(
\[gim!s!f_m!^_]�[gim!W[!f[m!inl[m!gcal[hn_mX5!�Lil!ko�!j_lgcn_!ko_!f_!^ca[!
_mi;y)!=!p_]_m!f_m!^_]�[h![!f[m!inl[m!go]b[]b[m!ko_5!xP_!p[gim![!kocn[l![!no!
hc�i'!f_!p[gim![!ff[g[l![!+0-!j[l[!ko_!m_!fi!ff_p_h!i![!mom!j[^l_m!ko_!_mn�h!
[`o_l[!j[l[!ko_!m_!fi!ff_p_hy)!Ami!_m!doa[l!_gi]cih[fg_hn_!]ih!f[m!god_l_m'!
jilko_!i\pc[g_hn_'!_ff[m!_mn�h!jl_i]oj[^[m!jil!fim!hc�im'!_hnih]_m!si!g_!
gif_mn[\[!s!f_m!^_]�[![!_ff[m5!xJi!f_!bo\c_l[m!j_lgcnc^i!ko_!n_!^cd_l[!_miy!
#_hnl_pcmn['!god_l!dip_h'!Pornf[!Conc�ll_t'!-+,4$)!

Him! d�p_h_m!gcal[hn_m!g_h]cih[h!ko_!b[h!mc^i!i\d_ni!^_!^cm]lcgch[(
]c�h)!Qh[!`ilg[!`l_]o_hn_!^_!c^_hnc`c][lfim!_m!mo!f_hao[d_!i!mo!_hnih[(
]c�h5!xAh!Co[n_g[f[!nopcgim!oh!jli\f_gcn[!^_!ohi!^_!_ffim'!g_rc][hi'!
ko_!him!m[fc�!s!f_!^cdi5!vP�!hi!_l_m!^_![ko�'!jil!no!b[\f[^[!hi!_l_m!^_!
[ko�'!�koc�h!n_!ff_p['![!^�h^_!p[m;w!�f!hi!f_!^c]_!h[^['!m_!ko_^[!][ff[^i'!
j_li!ff_a[!inli!]igj[�_li!ko_![h^[!]ih!himinlim!s!_f!big\l_!fi!pci!s!
m[fc�'!nopi!gc_^i'!s!m[fcgim!fi!g�m!l�jc^i!^_![b�y!#_hnl_pcmn['!god_l![^of(
n['!Pornf[!Conc�ll_t'!-+,4$)!
H[!^cm]lcgch[]c�h!_mn�!jl_m_hn_!mi\l_!ni^i!]o[h^i!fim!gcal[hn_m!h_(

]_mcn[h!chn_l[]no[l!]ih!f[m!j_lmih[m!_h!fim!foa[l_m!^_!nl�hmcni!i!^_mnchi)!=f!
^_n_]n[l!mom!][l[]n_l�mnc][m!`�mc][m!i!`ilg[m!j[lnc]of[l_m!^_!b[\f[l'!fim!b[(
\cn[hn_m!fi][f_m!m[\_h!ko_!m_!nl[n[!^_!oh[!j_lmih[!jlip_hc_hn_!^_![fa�h!
j[�m!]_hnli[g_lc][hi!s!]ih!`l_]o_h]c[!]igc_ht[h![!nl[n[lfim!^_!`ilg[!
^c`_l_hn_)!

Him!d�p_h_m!gcal[hn_m!_d_gjfc`c][lih!_m[m!`ilg[m!^_!^cm]lcgch[]c�h!
[f!_rcaclf_m!]imnim!g�m![fnim!ko_![!f[!ji\f[]c�h!fi][f'![f!l_]c\cl!oh!j[ai!
ch`_lcil![f!l_mni!^_!fim!nl[\[d[^il_m'![f!m_l!_ha[�[^im!jil!_gjf_[^il_m!i!
jil!mom!]igj[�_lim!^_!nl[\[di!l_mj_]ni!^_!bil[lcim!i!n[l_[m![!^_m_gj_(
�[l'![f!]ihmc^_l[lfim!]igi!j_lmih[m!]ih!xaomnim!l[limy!_h!fim![fcg_hnim!
s![f!m_l!i\d_ni!^_!_mncag[nct[]c�h!s!a_h_l[fct[]cih_m!ko_'!mch!]ihi]_lfim'!
fim![mi]c[\[h![!]ih^o]n[m!^_fc]ncp[m!i!^_!`[fn[!^_!`ilg[fc^[^!_h!oh[!ji(
mc\f_!l_f[]c�h!f[\il[f)!



H=!@APAJ?E�J!U!AH!NABQCEK!@A!JE�KO!U!F�RAJAO ,-2

U!]igi!^c]_!J[n[fc'!_m!]ig�h!ko_!m_!a_h_l[fc]_!mi\l_!fim!gcal[hn_m'!
m_!f_m![nlc\os[h!]ih^o]n[m!^_m[lliff[^[m![hn_m!jil!inlim!gcal[hn_m!_h!mo!
j[mi!jil!?bc[j[m!i!m_!^_m[lliff_h![]ncno^_m!^_!^_m]ih`c[ht[!N!]_V\_V!l_m(
j_]ni!^_!_ff[m5!

Qh[!god_l!g_rc][h[!him!^cdi5!xO�'!si!f_!^c!nl[\[di![!oh[!]_hnli[g_lc][h['!
hi!m�'!bih^ol_�['!]l_i'!j_li!ko_^�!g[fy)!Ji!l_]o_l^i!ko_!bcti![f!`ch[f'!hi!
m�!ko�!g_!^cdi'!xs!g_!ko_^�!g[f)!Ahnih]_m'!mc!omn_^_m!pc_h_h!s!m_!a[h[h!f[!
]ih`c[ht['!himinlim!p_gimy)!Ui!g_!ko_^�![m�'!hi!_m!jil!h[^['!si!hi!f_m!_m(
nis!jc^c_h^i!oh!nl[\[di'!n[gji]i!f_m!_mnis!̂ c]c_h^i!ko_!nc_h_h!ko_!]ih`c[l!
_h!g�'!j_li!^_\_l�[h!^_!m_l!]oc^[^im[m!]ih!fi!ko_!b[\f[h!]ih!fim!^_g�m'!
ko_!n_ha[m!oh!]ih]_jni!^_!oh[!j_lmih['!hi!koc_l_!^_]cl!ko_!m_[!ni^i!_f!
goh^i)!Ahnih]_m'!]igi!f[!mcno[]c�h![bilcn[!]ih!bih^ol_�im'!ko_!^cd_lih!
^_!ko_!ohi!b[\�[!^c]bi!ko_!hi!]ig�[h!`lcdif_m'!j_li!fi!^cdi!oh[!j_lmih['!
hi!fi!^cdi!ni^i!_f!goh^i'!_hnih]_m'!hi!ji^_gim!a_h_l[fct[l!^_!ko_!ni^im!
mih![m�'!jo_^_!ko_!m_[!oh!alojcni'!j_li!hi!ni^im'!hi!mih!ni^i!_f!goh^i'!hi!
jo_^i!^_]cl!si!ko_!ni^i!_f!goh^i!_m!g[fi!#_hnl_pcmn['!god_l!dip_h'!Porn(
f[!Conc�ll_t'!-+,4$)!

(3<,95(<0>(;!(!3(!+,<,5*0J5

H[m!ff[g[^[m![fn_lh[ncp[m![!f[!^_n_h]c�h!]ihmcmn_h!_h!ji^_l!j[m[l!`o_l[!^_!
f[m! chmncno]cih_m!^_!l_]fomc�h!_f!nc_gji!ko_!nl[hm]oll_!_hnl_! f[![]_jn[(
]c�h!^_f!nl�gcn_!^_!mifc]cno^!^_!l_`oaci!s!f[!i\n_h]c�h!^_!l_mjo_mn[!jil!
j[ln_!^_!f[![onilc^[^!gcal[nilc[)!O_a�h!f[!hilg[ncpc^[^!pca_hn_'!f[![oni(
lc^[^!]o_hn[!]ih!oh!jf[ti!^_!/0!^�[m!j[l[!_gcncl!mo!l_mifo]c�h'!ko_'!jil!
mojo_mni'!hi!nc_h_!a[l[hn�[!^_!m_l![jli\[nilc[)!?igi!m_!b[!g_h]cih[^i!
[hn_m'!koc_h_m!fial[h!]ih]focl!_f!nl�gcn_!^_!mifc]cno^!^_!l_`oaci!mih'!_h!
n�lgchim!a_h_l[f_m'!f[!gcn[^!^_!fim!mifc]cn[hn_m)!U!f[!jimc\cfc^[^!_mn[^�mnc][!
^_!l_]c\cl!oh[!l_mjo_mn[![`clg[ncp[!_m!^_![fl_^_^il!^_!.+!jil!]c_hni!l_m(
j_]ni!^_!f[m!mifc]cno^_m!l_]c\c^[m)!Am!`l_]o_hn_!ko_!_f!nl�gcn_!m_!jlifih(
ao_'!n[f!]igi!m_�[f[lih![faohim!^_!fim!_hnl_pcmn[^im'!^[^i!_f![og_hni!^_!
mifc]cno^_m!s!f[!m[nol[]c�h!^_!f[m![onilc^[^_m!gcal[nilc[m)!
Him!d�p_h_m!mifc]cn[hn_m!^_!l_`oaci!m_�[f[h!ko_'!^_`chcncp[g_hn_'!j[m[l!

_mn_!nc_gji!^_!_mj_l[!^_!mo!l_mifo]c�h!`o_l[!^_!f[!_mn[]c�h!gcal[nilc[!_m!
oh!al[h!\_h_`c]ci)!H[!jimc\cfc^[^!^_!]ih]l_n[l![faoh[!^_!f[m![fn_lh[ncp[m![!f[!
^_n_h]c�h!nc_h_!^cp_lm[m!cgjfc][]cih_m!n[hni!_h!m_hnc^i!jl�]nc]i!]igi!_h!
oh!�g\cni!jmc]imi]c[f)!L[l[!�fp[li'!oh!dip_h!m[fp[^il_�i'!f[!jimc\cfc^[^!^_!
_mn[l!_h!oh![f\_lao_!l_jl_m_hn[!oh[!ij]c�h!j[l[!]ihncho[l!mom!_mno^cim5!xU!
si!^cai!ko_![ko�!W_h!f[![fn_lh[ncp[![!f[!^_n_h]c�hX!_mn�!g_dil'!jilko_![ko�!
g_!^[h!_mno^ci'!ni^i'!]igi!gc!][m[)!Ll_`_l�[!ko_^[lg_![ko�!ko_!l_al_m[l!
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[!gc!j[�m)!L_li!fi!g[fi!_m'![ko�!jo_^_!_mn[l!ohi'!j_li!fim!j[j_f_m'!mc!hi!n_!
m[f_h!\c_h'!n_!g[h^[h!inl[!p_t!j[l[!gcal[]c�h)!U!_mi!hi!fi!koc_li'!ko_!g_!
g[h^_h!j[l[![ff�!#_hnl_pcmn['!big\l_!dip_h'!Pornf[!Conc�ll_t'!-+,4$)
G[nc['!god_l!dip_h!nl[hm_ro[f!jlip_hc_hn_!̂ _!Co[n_g[f['!n[g\c�h!p[(

fil[!jimcncp[g_hn_!f[m![fn_lh[ncp[m![!f[!^_n_h]c�h5!

Amni!g_!^ci!g�m!�hcgi!^_!_mno^c[l'!^_!m_aocl![^_f[hn_!s!^_!^_d[l!f[m!]im[m!
^_f!j[m[^i!s!ifpc^[l!f[m!]im[m!g[f[m!ko_u!\o_hi'![hn_m!c\[!jil!inli!][gchi'!
[bil[!m�!g_!^ci!a[h[m!^_!_mno^c[l!s!m_aocl!]ih!oh!^_jiln_)!Am!ko_!_h!Co[(
n_g[f[!b[s!go]b[!ji\l_t['!_hnih]_m'!moj_!p[fil[l![b�'!mc!_m![m�'!mc!g_!pis![!
ko_^[l!_h!I�rc]i!fi!pis![!p[fil[l'!_h!f[!_mn[]c�h!gcal[nilc[!moj_!p[fil[l!
f[m!]im[m!#_hnl_pcmn['!god_l!dip_h'!Pornf[!Conc�ll_t'!-+,4$)

H[!]igohc][]c�h!]ih!`[gcfc[l_m!i!]ih!m_l_m!ko_lc^im!_h!_f!foa[l!^_!ilc(
a_h'!^_!^_mnchi!i!_h!f[m!lon[m!^_!nl�hmcni'!_m!oh[!]o_mnc�h!`oh^[g_hn[f!
j[l[!fim!d�p_h_m!mifc]cn[hn_m!^_!l_`oaci)!L[l[![]]_^_l![!_mn_!ncji!^_!chn_l(
][g\ci'!f[!jimc\cfc^[^!^_!l_]ollcl![!f[m!ff[g[^[m!n_f_`�hc][m!s![!chn_lh_n!m_!
po_fp_!`oh^[g_hn[f)!Och!_g\[lai'!_h!f[m!_mn[]cih_m!gcal[nilc[m!_f!omi!^_f!
n_f�`ihi!]_fof[l!f_m!_m!h_a[^i5!

Amn�!g_dil![ko�!W_h!f[![fn_lh[ncp[![!f[!^_n_h]c�hX)!Lilko_!_mn[h^i!_h!inli!
f[^i!hi!_m!cao[f'![m�!g_!b_!`cd[^i)!=!g�!g_!aomn[![ko�!jilko_!_m!nl[hkocfi'!
jilko_!^[h!_m[m!`[]cfc^[^_m'!_h!inli!f[^i!hi!f[m!^[h)!=!_ffim!W_h!f[!_mn[]c�h!
gcal[nilc[X!f_m!kocn[lih!fim!n_f�`ihim'!_mi!g_!]ig_hn[lih!gc!bcd[!s!gc!mi(
\lchi!s!fim!ko_![h^[\[h!]ih!himinlim)!L_li!_mn[h^i![b�!hi!f_m!j_lgcn_h)!
L_li!nc_h_h!mom!]_fof[l_m'!_ffim!nc_h_h!mom!]_fof[l_m'!j_li!hi!j_lgcn_h!ko_!
b[\f_h'!_mn�!jlibc\c^i)!Affim!Wmom!mi\lchimX!l_mj_n[lih!_mi'!_hnih]_m!_mn�h!
nl[hkocfim![b�!#_hnl_pcmn['!god_l![^ofn['!Pornf[!Conc�ll_t'!-+,4$)

=f!b[]_l!omi!̂ _!f[m![fn_lh[ncp[m![!f[!̂ _n_h]c�h'!fim!d�p_h_m!g_h]cih[h!ko_!
oh[!^_!mom!p_hn[d[m!_m!ko_!jo_^_h!oncfct[l!fc\l_g_hn_!mom!n_f�`ihim!]_fo(
f[l_m!j[l[!]igohc][lm_!]ih!mom!`[gcfc[l_m!s![]]_^_l![!ch`ilg[]c�h![]no[(
fct[^[!mi\l_!mom!j[�m_m!^_!ilca_h)!H[!h_]_mc^[^!^_!g[hn_h_l!_mnim!p�h]o(
fim!m_!]ihpc_ln_!_h!oh[!]o_mnc�h!]_hnl[f'!ch]fomi'!l_f[ncpct[!inli!ncji!^_!
j�l^c^[m'!]igi!ji^l�[h!m_l!_f!omi!^_!f[!f_hao[!g[n_lh[!i!fim![fcg_hnim5!

@_!gc!j[�m!hi!_rnl[�i!h[^['!hc!gc! c^cig['!hc! ]igc^['!h[^[!_rnl[�i!^_!
Co[n_g[f['!j[l_]_!]igi!mc!hi!pcpc_l['!hi!_rnl[�i!h[^[)!>o_hi'!gcm!n�[m!m�)!
=!oh['!mifi!oh[!^_!gcm!n�[m'!mifi![!f[!ko_!`o_!g�m!\o_h['!_l[!gos!\o_h[!
j_lmih['!g_![jis�!oh!ji]i!]ih!_mi!^_!ko_!m[f�!]o[h^i!g_!m[][lih!^_!gc!
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][m['!g_![jis�!\[mn[hn_'!mifi!_ff['!_m!f[!�hc]['!ni^[m!f[m!^_g�m!s[!ko_^[lih!
_h!_f!j[m[^i'!_ff[! nc_h_![fai!_mj_]c[f'!_m! f[!�hc][!#_hnl_pcmn['!god_l! dip_h'!
Pornf[!Conc�ll_t'!-+,4$)

Ah!_f!n_ll_hi!jmc]imi]c[f'!f[m![fn_lh[ncp[m![!f[!^_n_h]c�h!mih!oh[!_mj_]c_!
^_!l_g[hmi!ko_!j_lgcn_![!fim!d�p_h_m!n_h_l!oh[!l_f[ncp[!nl[hkocfc^[^!]ih!
]ih^c]cih_m!a_h_l[fg_hn_!\_hcah[m!j[l[!_f[\il[l!s!_h]ihnl[l!m_hnc^i![!
mo!_rj_lc_h]c[!_h!f[m!_mn[h]c[m!gcal[nilc[m)!Him!d�p_h_m!m_�[f[h!ko_!go(
]b[m!p_]_m!f[m!l_j_l]omcih_m!jmc]imi]c[f_m!ko_!m_!̂ _lcp[h!̂ _!f[!_rj_lc_h]c[!
^_!b[\_l!_mn[^i!^_n_hc^im!m_!_rjl_m[h!]o[h^i!s[!m_!_h]o_hnl[h!_h![fao(
h[!^_!f[m![fn_lh[ncp[m![!f[!^_n_h]c�h)!Amni!mcahc`c][!ko_!m_![\l_!f[!jimc\cfc(
^[^!̂ _!_rjl_m[l!i!]igj[lncl!fi!ko_!_rj_lcg_hn[lih!̂ _hnli!̂ _!f[!_mn[]c�h!
gcal[nilc['!s[!ko_'!^ol[hn_!mo!_mn[h]c[!_h!_m_!_mj[]ci'!_h!a_h_l[f![^ij(
n[lih!oh[![]ncno^!^_!gimnl[l!`iln[f_t[![hn_!f[m![onilc^[^_m!gcal[nilc[m!s!
^_!hi!_rjl_m[l'!i!gimnl[l!fi!g_him!jimc\f_'!mom!m_hncgc_hnim!^_!nlcmn_t['!
`lomnl[]c�h'!^_m_mj_l[]c�h!i!^_m]ih]c_lni![hn_!oh!][g\ci!l_j_hnchi!^_!
_rj_]n[ncp[m!s!jf[h_m)!
?igi!m_�[f[!J[n[fc'!^ol[hn_!f[!_rj_lc_h]c[!^_!l_]fomc�h!m_![]ogof[!

oh[!m_lc_!^_!pcp_h]c[m!s!m_hncgc_hnim!ko_!mifi!_h]o_hnl[h!_f!foa[l!jlijc(
]ci!j[l[!_rjl_m[lm_!oh[!p_t!ko_!m_!b[!m[fc^i!^_!^c]b[!chmncno]c�h5!

?o[h^i!ohi!_mn�!_h!f[!_mn[h]c['!fi!ko_!g_him!ko_l�m!ko_!p_[h!_m!ko_!n_!
_mn�m!^_llog\[h^i'!si!hi!f_m!pis![!^[l!_f!aomni!^_!ko_!p_[h!ko_!_ffim!_mn�h!
b[]c_h^i!ko_!g_!mc_hn[!g[f'![m�!ko_!]l_i!ko_!`o_!]igi5!xp[gim!nl[n[l!^_!
mi\l_ff_p[l!_mni![ko�![^_hnliy!jil!_f!nc_gji!ko_'![ohko_!b[\�[!gig_hnim!
_h!fim!ko_!him!gip�[!_f!jcmi!]c_ln[m!]im[m'!ff_a�!_f!gig_hni!_h!ko_!_l[!oh[!
mcno[]c�h!^_5!x�Mo�!b[]_gim;y)!Jim!bcti!m_hncl!gos!pofh_l[\f_m)!Ji!him!
^_d[gim!][_l'!j_li!him!m_hncgim!gos!pofh_l[\f_m!#_hnl_pcmn['!god_l!dip_h'!
Pornf[!Conc�ll_t'!-+,4$)

?o[h^i!inl[m!j_lmih[m!]ih!f[m!ko_!m_!_h]o_hnl[h!_h!f[m![fn_lh[ncp[m![!f[!
^_n_h]c�h!f_m!jf[hn_[h!jl_aohn[m!l_mj_]ni!^_!mo!_rj_lc_h]c[!^_!f[!_mn[(
]c�h!gcal[nilc['!fim!d�p_h_m!_h`l_hn[h'!]igi!_ff[!gcmg[!_rjl_m['!f[![g(
\cp[f_h]c[!^_!n_h_l!ko_!l_]il^[l!fim!gig_hnim!^ifilimim![f!nc_gji!ko_!
n_h_l!f[!ijilnohc^[^!^_!_rjl_m[lfim!_h!oh![g\c_hn_!^_!_gj[n�[5!

U!oh[!p_t!m[fc_h^i!m�!`o_!_f!gig_hni!^_!ko_!n_!jl_aohn[l['!jilko_!fcn_l[f(
g_hn_!ni^[!f[!a_hn_5!x�Mo�!j[m�;!U!�jil!ko�!m[fcmn_;!�U!jil!ko�!n[f!]im[;!
U!�]�gi!n_!m_hncmn_;y!Uu!]l_i!ko_!_m!i\pci)!=ko_f!ho^i!_h!f[!a[la[hn[!^_!
ko_!hi!ko_l�m!^_]clfi!s!ko_l�m!^_]clfi![f!gcmgi!nc_gji'!jilko_![!p_]_m!_m!
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h_]_m[lci!b[\f[l5!�@_!ko�!g[h_l[!m_!fi!^cai!mch!ko_!ffil_;!Lilko_'![^_g�m'!
_m!hi!ko_l_l!ko_!f[!a_hn_!p_[!n[g\c�h!fi!go]bi!ko_!him![`_]n[!#_hnl_pcmn['!
god_l!dip_h'!Pornf[!Conc�ll_t'!-+,4$)

=!nl[p�m!^_!f[!_rj_lc_h]c[!^_!]ihpcpcl![!^c[lci!]ih!oh!aloji!^_!j_lmih[m!
[`ch_m'!_h!f[m![fn_lh[ncp[m![!f[!^_n_h]c�h'!_m!jimc\f_!_h]ihnl[l![]igj[�[(
gc_hni!s!]ihn_h]c�h!j[l[!b[]_l!g�m!ff_p[^_li!_f!jli]_mi!^_!^[l!oh!ho_(
pi!m_hnc^i![!mo!_rj_lc_h]c[5!

?ih!_f!j[mi!^_f!nc_gji!b_gim!]ihi]c^i![!go]b[m!j_lmih[m'!ch]fomi![!f[m!
j_lmih[m!^_![ko�!s!mih!gos![g[\f_m'!mih![gilim[m'!n_![so^[h!go]b�mcgi'!
_gi]cih[fg_hn_'!jilko_!_mn�m!]ih!f[!]im[!^_!ko_5!x�_h!ko�!gig_hni!g_!
p[h![!]ihn_mn[l;y!i!jil!_d_gjfi!_f!^�[!ko_!`ocgim![!f[!_hnl_pcmn[!^_!f[!?i(
g[l'!_mn�\[gim!m�j_l!h_lpcim[m'!^_!_mi!^_j_h^_!ni^i'!_m[!mcgjf_!̀ l[m_!̀ o_u!
_mn�\[gim!gos!jl_mcih[^[m!jil!_m_!^�['!l_]o_l^i!ko_![faoc_h!pchi!s!him!
^cdi5!x�Amn�h!jl_j[l[^[m;!Pl[hkocf[my'!_m_![jisi!gil[f!_m!gos!cgjiln[hn_!
#_hnl_pcmn['!god_l!dip_h'!Pornf[!Conc�ll_t'!-+,4$)

Och!_g\[lai'!n[g\c�h!b[s!ko_!]ihmc^_l[l!ko_!m_![\l_h!ho_pim!l_nim!s!
ko_!][^[!j_lmih[!l_ko_lcl�![mogcl!oh[!n[l_[!^_!l_`f_rc�h!s!^_n_lgch[(
]c�h!jilko_!hi!^_d[!^_!_h`l_hn[l'![f!gcmgi!nc_gji'!f[!ch]_lnc^og\l_5!

@_mjo�m!_f!][g\ci!s!n_!^_]�m5!hi!m�!ko�!b[]_l![bil['!hi!_m!fi!gcmgi)!Ah!
_mn[m!]cl]ohmn[h]c[m!^_! f[!pc^['! no! l_mjo_mn[!hi!jo_^_! m_l! cao[f)!=hn_m!gc!
g_n[!_l[!n_lgch[l!gc!][ll_l['!nl[\[d[l'!`ilg[l!oh[!`[gcfc['!pc[d[l'!hi!m�'!j_(
li![bil['!_mnop_!_h]_ll[^[!oh!g_m'!]im[!ko_'!_h!gc!pc^['!_h!gcm!jf[h_m'!hi!
_mn[\[)!Am_!jlcg_l!][g\ci!ko_!nop_!hi!_mn[\[!_h!gcm!jf[h_m)!U!^_mjo�m!p_(
hcl![!oh!goh^i!^cmnchni'!^_m]ihi]c^i'!_h!_f!ko_!fcn_l[fg_hn_!no!g_n[!i!nom!
mo_�im!_mn�h!^_j_h^c_h^i!^_!oh[!l_mifo]c�h![bil[)!Am!oh!m�!i!oh!hi)!U!p[!
[!^_j_h^_l!^_!pim!b[]_l!ni^i!_f!l_mni!^_!]im[m'!m_!n_!p[![!b[]_l!go]bi!g�m!
^c`�]cf!m[fcl'!b[]_lf[m'!_mim!gig_hnim!^_!pofh_l[\cfc^[^!ff_a[h!i!mc_gjl_!_m(
n�h![b�'!j_li!ohim!g�m!ko_!inlim!_h!mo!gig_hni'!i!m_['!b[s!]im[m!ko_![!p_(
]_m!n_!^o_f_h!g�m'!b[s!]im[m'!b[mn[!p_l!oh[!`ini!n_!ff_a[![!^if_l'!\o_hi'!_h!
_f!][mi!^_!_ff['![!gc!b_lg[hcni!j_ko_�i)!Pc_h_!nl_m![�im)!Ah!no!pc^[!b[\�[!
]im[m!ko_!hi!n_!^if�[h'!j_li![bil[!m�!#_hnl_pcmn['!god_l!dip_h'!Pornf[!Co(
nc�ll_t'!-+,4$)

=f![mogcl!_mnim!l_nim'!n[f!]igi!m_�[f[!O][lf_n'!m_![\l_h!n[g\c�h!jimc\cfc(
^[^_m'!m_!_h]o_hnl[!oh[!̀ iln[f_t[!̂ cmnchn[!s!m_!jo_^_!ff_a[l![!m_l!g�m!]ig(
jl_hmcp[!`l_hn_![!f[m!jli\f_g�nc][m!^_!inl[m!j_lmih[m5!
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Pi^[m!f[m!jlo_\[m'!jil!^_]clfi![m�'!mih!j[l[!`iln[f_]_lhim!]igi!j_lmih[m!_m(
jclcno[f!i!_gi]cih[fg_hn_'!]igi!bog[him'!mih!]im[m!ko_!him!b[]_h!]l_(
]_l'!n[f!p_t![!g�!̂ _!m_l![fai!g�m!m_hmc\f_![!inl[m!j_lmih[m'!̂ _!ko_l_l!_m]o]b[l!
f[m!bcmnilc[m!^_!inl[m!j_lmih[m'!^_!ko_l_l!m[\_l!oh!ji]i!g�m!^_!fi!ko_!inl[m!
j_lmih[m!jo_^_h!m_hncl!ko_!mo`l_h!s!m[\_l!ko_'![f!cao[f!ko_!si'!p_l!inli!go(
]b[]bi'!inl[!go]b[]b[!ko_!f[!_mn�!j[m[h^i!j_li!ko_!i\pc[g_hn_'!hi!f[!p[![!
p_l!cao[f'!i!hi!p[![!n_h_l!oh[!j_lmih[!ko_!fi!p[![![so^[l!_gi]cih[fg_hn_!
[!f_p[hn[lm_!#_hnl_pcmn['!big\l_!dip_h'!Pornf[!Conc�ll_t'!-+,4$)

Eh]fomi'![f![jl_h^_l![!p_l!^_!inl[!g[h_l[!f[!]inc^c[hc^[^5!xOc!ji^�m!^cm(
`lon[lfi'!]ih!_m[m!j_lmih[m!ko_!n_h�m![f!f[^i'!jo_m!b[]_lfi'!jilko_!s[!_mn�h!
[b�'!ko_!p[gim![!b[]_l'!hi!nig_m!]igi!_r]om[!fi!ko_!j[m�!s!fi!ko_!_mn�!
j[m[h^i!j[l[!hi!m_l!`_fct!hc![al[^_]c^iy!#_hnl_pcmn['!big\l_!dip_h'!Porn(
f[!Conc�ll_t'!-+,4$)
=f! _h][l[l! f[! ho_p[! mcno[]c�h'! fim! d�p_h_m!gcal[hn_m! m_! [mog_h! [! m�!

gcmgim!]igi!j_lmih[m!ko_!jo_^_h!mi\l_ff_p[l!fi!mo]_^c^i'!ko_!ni^i!_mi!
jo_^_!b[]_l!ko_!m_!mc_hn[h!g�m!`o_ln_m!s!ko_'!^_!_m[!`ilg['!m_!jiha[h!_h!
]ih^c]cih_m!_h!f[m!ko_!nc_h_h!g_dil_m!jimc\cfc^[^_m!^_!_rcacl!mom!^_l_]bim5!

L_li!f_m!^_]�[gim![!inl[m!god_l_m!_h!f[!_mn[]c�h!gcal[nilc[!ko_!hi!m_!^_d[(
l[h!^_!_mn_!ncji!^_!j_lmih[m!ko_!]l__h!ko_'!jil!_mn[l!_h!mo!j[�m'!jo_^_h!b[(
]_l!]ih!pim!fi!ko_!koc_l[h'!^_]cln_!fi!ko_!koc_l[h'!s![m�!hi!_m)!?igi!j_l(
mih['!ohi!nc_h_!p[fil_m'!nc_h_!p[fil'!s!jilko_!hi!m_[m!^_f!gcmgi!j[�m!ko_!�f'!
hi!koc_l_!^_]cl!ko_!jo_^[h!nl[n[ln_!]igi!koc_l_h'![f!cao[f!ko_!�f'!pim!g_(
l_]_m!l_mj_ni!s!fim!gcmgim!^_l_]bim'!m�'!jo_^_!ko_!p_ha[!cll_aof[lg_hn_'!
j_li!_mi!hi!f_!^[!f[![onilc^[^!^_!ko_l_l!b[]_ln_!g_him!jil!_mi!#_hnl_pcmn['!
big\l_!dip_h'!Pornf[!Conc�ll_t'!-+,4$)

D[s!ko_!]ihmc^_l[l!ko_!f[!jimc\cfc^[^!^_![mogclm_!]igi!mod_nim!^_!^_l_(
]bi'!_h!_mn_!][mi'!nc_h_!]igi![hn_]_^_hn_!ko_!koc_h_m!ff_a[h![!b[]_l!_mn_!
ncji!^_!l_`f_rc�h!b[h!mc^i!_mno^c[hn_m!ohcp_lmcn[lcim!ko_!b[h!j[lnc]cj[^i!
_h!^cmnchn[m!_rj_lc_h]c[m!ila[hct[ncp[m!_h!^c]bi!�g\cni)!?igi!jf[hn_[!
O][lf_n'!b[\_l!n_hc^i!_mn[!_rj_lc_h]c[!f[!b[!ff_p[^i![!jl_aohn[lm_!mi\l_!f[!
mcno[]c�h!^_!inl[m!j_lmih[m!ko_!pcp_h!]cl]ohmn[h]c[m!mcgcf[l_m5!

Lilko_!_mi!Wf[!_rj_lc_h]c[!_h!f[!_mn[]c�h!gcal[nilc[X!g_!cgjofm�![!ko_l_l!
m_l!inli!ncji!^_!j_lmih['![!]l_]_l!]igi!j_lmih[!s!ko_l_l!m_l!inl[!]im[!j[l[!
[so^[l![!_mn[!a_hn_)!Lilko_![f!cao[f!ko_!si'!n[f!p_t!_mn[m!j_lmih[m!kocmc_lih!
m[fcl!jil!r!i!s!]im[m'!r!i!s!mcno[]cih_m'!koct�m!j_il!ko_!f[m!g�[m'!]igi!m_l!
bog[hi'!g_!^[h!_mi!^_!ko_l_l![so^[lfim!^_![faoh[!g[h_l[!s!^_!ko_!koc(
t�!_h![fa�h!gig_hni!fi!b[a[)!Ah!g�!]l_]c�'!^_!_mi'!^_!f[!_rj_lc_h]c[!ko_!
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nop_'!h[]c�!_f!^_m_i!^_!ko_l_l![so^[l![!_mn_!ncji!^_!a_hn_!i!mcno[]c�h)!K\(
pc[g_hn_!]o[h^i!s[!m[fcgim!_gjc_t[m![!j_hm[l!inl[m!]im[m'�ko�!pis![!b[(
]_l!g�m![^_f[hn_;'!�ko�!pis![!b[]_l!_h!_f!`onoli;!^_!ko_!_mni'!ko_!fi!inli'!
_gjc_t[m![!j_hm[l!go]b�mcgi'!s!_m!`lomnl[hn_'!jilko_![!p_]_m!hi!m[\_m!ko�!
b[]_l!#_hnl_pcmn['!god_l!dip_h'!Pornf[!Conc�ll_t'!-+,4$)

=!j[lncl!^_!mo!_rj_lc_h]c['!f_!b[!molac^i!_f!^_m_i!^_!_h`i][l!mom!_m`o_ltim!
j[l[![so^[l![!inl[m!j_lmih[m!ko_!l_koc_l_h![jisi!]igi!gcal[hn_m!mifc(
]cn[hn_m!^_!l_`oaci5!

Ui!_mnis!j[m[h^i!_mni'!j_li!inl[!j_lmih[!jo_^_!_mn[l!j[m[h^i![fai!ko_!n[f!
p_t!hi!_m!j_il'!j_li!j[l[!�f!m�!fi!_m'!s!p[fil[l!ko_!inl[m!j_lmih[m!_mn�h!mo(
`lc_h^i![f!cao[f!ko_!si!i!_mn�h!mchnc_h^i![fai![f!cao[f!ko_!si!s!f[!c^_[!_m!ch(
n_hn[l![so^[lhim!_hnl_!himinlim!gcmgim)!Lilko_!_mn�m![so^[h^i![!oh[!j_l(
mih[![f!cao[f!g_!_mn�![so^[h^i![!g�![!]l_]_l'![!p_l!^c`_l_hn_!s!ko_!mc_gjl_!
mca[gim![^_f[hn_'!ko_!hoh][!him!^_llog\_gim!]ih!]im[m'!jilko_!mc_gjl_!
p[h![!p_hcl!]im[m!g�m!^c`�]cf_m!n[f!p_t'!s!ko_!_mni!ko_!_mn[gim!j[m[h^i![bi(
lcn[!p[![!m_lpcl!j[l[![fai!ko_!pc_h_!g�m![^_f[hn_'![m�!ko_!b[s!ko_!mc_gjl_!
m_aocl'!hi!^_m[hcg[ln_'!jilko_![f!`ch[f!^_!]o_hn[m'!^_m[hcg[ln_!_m![]_jn[l!
f[!^_llin[!�hi;'!m_aocl![^_f[hn_!jilko_!b[s!]im[m!ko_!pc_h_h!go]bi!g_(
dil_m!^_!f[m!ko_!_mj_l[\[m!#_hnl_pcmn['!god_l!dip_h'!Pornf[!Conc�ll_t'!-+,4$)

=!j_m[l!̂ _!l_]ihi]_l!fim!\_h_`c]cim!̂ _!f[m![fn_lh[ncp[m![!f[!̂ _n_h]c�h'!fim!d�(
p_h_m!n[g\c�h!m_�[f[h!ko_!mcao_h!n_hc_h^i!f[!fcgcn[]c�h!^_!cl!][^[!m_g[h[!
[!]igj[l_]_l![hn_!f[![onilc^[^!gcal[nilc[!s'!mi\l_!ni^i'!ko_!n_h_l!ko_!_m(
j_l[l!_h!_mn[m!]ih^c]cih_m!f_m!a_h_l[!oh[!al[h!ch]_lnc^og\l_'!s[!ko_!_rcm(
n_h!jimc\cfc^[^_m'!_mn[^�mnc][g_hn_![fn[m'!^_!ko_!mo!j_nc]c�h!m_[!l_]b[t[^[)!
Pi^i!_mi!f_m!^c`c]ofn[!]_ll[l!_f!]c]fi!^_!_mn[!_rj_lc_h]c['!jli]_m[lfi!]igi!
j[ln_!^_!mo!nl[s_]nilc[!^_!pc^[!s!_f[\il[l!i!]ihncho[l!]ih!mom!jlis_]nim)!

=ohko_!Amn[^im!Qhc^im!mcao_!mc_h^i!_f!jlch]cj[f!jifi!^_![nl[]]c�h!
j[l[! fim!gcal[hn_m'! ch]foc^im! fim! d�p_h_m'! fim!jlis_]nim!gcal[nilcim! mih!
g�m!\c_h!oh![\[hc]i!^_!jimc\cfc^[^_m)!=faohim!d�p_h_m!m_�[f[lih!ko_!^_(
m_[\[h!^clcaclm_![f!hiln_!^_!I�rc]i'!mi\l_!ni^i![!f[!]co^[^!^_!Pcdo[h['!s[!
ko_!_h!_m_!foa[l!]o_hn[h!]ih!`[gcfc[l_m!i![gcaim!ko_!ji^l�[h![so^[lfim!
[!_mn[\f_]_lm_!s!]ihm_aocl! nl[\[di)!Knlim! d�p_h_m!^cd_lih!ko_!^_m_[\[h!
mcgjf_g_hn_!j_lg[h_]_l!_h!I�rc]i'!mch![fo^cl![f!_mn[^i!^_!?bc[j[m!i![!
inli!foa[l'!j[l[!]ihncho[l!mom!_mno^cim!i!j[l[!nl[\[d[l)!

=f!nl[n[l!^_!]igjl_h^_l!_f!^_mnchi!^_!_mnim!d�p_h_m!_m!h_]_m[lci!]ih(
mc^_l[l!ko_!f[!_rj_lc_h]c[!^_!m[fcl!^_!mom!foa[l_m!^_!ilca_h'!m_l![jl_b_h(
^c^im'!j_lg[h_]_l!l_]foc^im'!m[fcl![!oh![f\_lao_![!_mj_l[l!f[!l_mifo]c�h![!
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mo!mifc]cno^!^_!l_`oaci'!^_d[l�!oh[!bo_ff[!s!gi^c`c][l�!mo!jlis_]ni!^_!pc(
^[)!L[l[!_ffim!_mn�!gos!]f[li!ko_!mom!_rj_]n[ncp[m!m_!gi^c`c][l�h!l_mj_]ni!
^_!fi!ko_!j_hm[\[h![f!]ig_ht[l!mo!nl[s_]nilc[!gcal[nilc[!s!ko_!fi!ko_!
[bil[!_mj_l[h!jo_^_!ff_a[l![!m_l!gos!^cmnchni!^_!fi!ko_!m_l�[!_mj_l[\f_!i!
]ig�h!_h!oh!dip_h!^_!mo!gcmg[!_^[^'!h[]cih[fc^[^!i!]ih^c]c�h!mi]c[f)!

*65*3=;065,;

=f! chc]ci! ^_! _mn_! ][j�nofi! m_! jf[hn_�! f[! jl_aohn[! l_mj_]ni! [! ]�gi! f[!
_rj_lc_h]c[!^_!fim!d�p_h_m!mifc]cn[hn_m!^_!l_`oaci!jo_^_!chn_ljl_n[lm_!]i(
gi!f[!]ih`fo_h]c[!_hnl_!`[]nil_m!_mnlo]nol[f_m!s!mo\d_ncpim)!?ih!\[m_!_h!
f[!ch`ilg[]c�h!ch]foc^[!_h!][^[!ohi!^_!fim!]o[nli!ch]cmim!ko_!]igjih_h!
_mn_!][j�nofi!m_!b[h!_rjo_mni!_f_g_hnim!ko_!]ihnlc\os_h![![\il^[l!^c(
]bi!]o_mncih[gc_hni)!

=f!`i][fct[lhim!_h!f[![n_h]c�h![!f[!m[fo^!^_!fim!d�p_h_m!mifc]cn[hn_m!^_!
l_`oaci'! ]igi! jlcg_l! _f_g_hni'! jo_^_h! ^_n_]n[lm_! jli\f_g�nc][m! ko_!
m_!ilcach[h!_h!f[m!]ih^c]cih_m!_mnlo]nol[f_m!ko_!jlcp[h![]no[fg_hn_!_h!
ho_mnli!j[�m!s!ko_!m_!_rjl_m[h!_h!_f!ncji!^_![n_h]c�h![!f[!m[fo^!ko_!_mn[m!
j_lmih[m!l_]c\_h!^ol[hn_!mo!nl[s_]nilc[!gcal[nilc[)!Ahnl_!_mnim!]igji(
h_hn_m!_mnlo]nol[f_m!m_!_h]o_hnl[h!n[hni!f[m!^cmjimc]cih_m!^_!f[!jif�nc][!
gcal[nilc[!g_rc][h[!l_mj_]ni!^_!fim!^_l_]bim!s!jli]_^cgc_hnim![!m_aocl!
]o[h^i!m_!^_n_]n[![!fim!gcal[hn_m!ko_!chal_m[lih!mch!^i]og_hnim![f!n_(
llcnilci!h[]cih[f)!=mcgcmgi'!f[!_rj_lc_h]c[!j[lnc]of[l!^_!fim!gcal[hn_m!m_!
p_!ch`foc^[!jil!f[m!jif�nc][m!^_!m[fo^!_h!I�rc]i'!ko_!mifi!i`l_]_!m_lpc]cim!
l_mnlchac^im!_h!�l_[m!lol[f_m!i!`o_l[!^_!f[m!][jcn[f_m!^_!fim!_mn[^im!^_!f[!
l_j�\fc][!g_rc][h[)!
H[!momj_hmc�h!_h!_f!inila[gc_hni!^_!pcm[m!bog[hcn[lc[m'!ko_!ji^l�[!

m_l!oh[!jimc\cfc^[^!j[l[!ko_!fim!gcal[hn_m!jo^c_l[h![]o^cl!fc\l_g_hn_!s!
]ih!oh!^i]og_hni![!mifc]cn[l!m_lpc]cim!^_!m[fo^'!fim!ilcff[![!ko_!_f![]]_mi!
[!_mnim!m_lpc]cim!ko_^_!mod_ni![!f[m!^_]cmcih_m!s!jimc\cfc^[^_m!^_f!j_lmih[f!
^_!f[m!_mn[]cih_m!gcal[nilc[m)!

?igi!l_mofn[^i!^_!f[m!][l_h]c[m!i!jli\f_g[m!g_h]cih[^im'!fim!gc(
al[hn_m!mifc]cn[hn_m!^_!l_`oaci!l_]c\_h!m_lpc]cim!^_!m[fo^!ko_!mih!mog[(
g_hn_!fcgcn[^im!i!ko_!_h!][mim!^_!_h`_lg_^[^_m!]l�hc][m!i!ko_!l_koc_(
l_h!nl[n[gc_hnim!_mj_]c[fct[^im'!mcgjf_g_hn_!hi!m_!f_m!jlijil]cih[h)!

H[!j_lmj_]ncp[!^_!fim!d�p_h_m!_hnl_pcmn[^im!j[l[!_mn_!_mno^ci!_m!ko_!
f[![n_h]c�h![!f[!m[fo^!ko_!l_]c\c_lih!^ol[hn_!f[!l_]fomc�h!_h!oh[!_mn[]c�h!
gcal[nilc[! m_!_h`i]�'![ohko_!]ih!l_nl[mi!s!^c`c]ofn[^_m'!_h! f[!]ihmofn[!
_rn_lh[)!H[!jimc\cfc^[^!^_!]ihn[l!]ih!m_lpc]ci!^_!bimjcn[fct[]c�h!i!^_!m_(
aocgc_hni!̂ _!j[^_]cgc_hnim!]l�hc]im'!mc!̀ o_l[!_f!][mi'!_mn�!l_mnlchac^[!jil!
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]o_mncih_m![^gchcmnl[ncp[m'!ko_!jo_^_h!cl!^_m^_!hi!]ihn[l!]ih!oh[!c^_h(
nc`c][]c�h!pca_hn_'!_rj_^c^[!jil!oh[![onilc^[^!g_rc][h['!hi!_mn[l!chm]lc(
ni!_h!_f!jlial[g[!O_aoli!Lijof[l'!i!mi\l_j[m[l!_f!nc_gji!jl_pcmni!jil!
^c]bi!jlial[g[!j[l[!ko_!jo_^[!m_l!oncfct[^i!jil!fim!gcal[hn_m'!ko_!b[mn[!
jlch]cjcim!^_!-+,4!m_ao�[!mc_h^i!^_!4+!^�[m)4

Him!][g\cim!ko_!m_!pcmfog\l[h![!j[lncl!^_!f[!^_m[j[lc]c�h!^_f!Lli(
al[g[!O_aoli!Lijof[l!j[l[!`iln[f_]_l!f[m!chmncno]cih_m!j�\fc][m!^_m^_!f[!
ilc_hn[]c�h!^_f!^_l_]bi![!f[!m[fo^!j[l[!ni^im'!j[l_]_!m_l!oh[!l_ilc_hn[(
]c�h![^_]o[^[!ko_!jo_^_!`[pil_]_l!_f![]]_mi![!_mnim!m_lpc]cim!jil!j[ln_!
^_!fim!gcal[hn_m)!Och!_g\[lai'![�h!hi!ko_^[!]f[li!]�gi!m_!p[h![!`ch[h(
]c[l![^_]o[^[g_hn_!f[m!chmncno]cih_m!j�\fc][m!^_!m[fo^!s!^_!ko�!`ilg[m!
_mj_]�`c][m!m_!p[h![![\[ncl!fim!l_t[aim)!Af![og_hni!s!omi![^_]o[^i!̂ _f!a[m(
ni!_h!m[fo^!_m!oh[!]o_mnc�h!]f[p_!j[l[!oh!][g\ci!_`_]ncpi!_h!fim!m_lpc]cim!
ko_!m_!\lch^[h![!f[!ji\f[]c�h!g_rc][h['!mcno[]c�h!ko_!n[g\c�h!j_lgcnc(
l�[!\lch^[l!m_lpc]cim!^_!m[fo^![!fim!gcal[hn_m)!
H[m!l_j_l]omcih_m!_h!_f!�g\cni!jmc]imi]c[f![!j[lncl!̂ _!f[!l_]fomc�h!_h!f[m!

_mn[]cih_m!gcal[nilc[m'!]igi!oh!m_aoh^i!�g\cni!^_![h�fcmcm'!go_mnl[!n[g(
\c�h!ko_!fim!il^_h[gc_hnim!f_a[f_m!pca_hn_m!ko_!momn_hn[h!^c]b[!jl�]nc][!
ko_!m_![jfc][![!fim!gcal[hn_m!ch^i]og_hn[^im!^_d[!jli`oh^[m!bo_ff[m!_h!mo!
_rj_lc_h]c[!jl_m_hn_!s!`onol[)!=f!_mn[l!^_n_hc^im'!_mnim!d�p_h_m!_rj_lcg_h(
n[h!f[!gi^c`c][]c�h![\lojn[!̂ _!mo!jlis_]ni!gcal[nilci'!f[!ch]_lnc^og\l_!̂ _!
hi!]ihi]_l!]o�hni!^ol[l�!mo!^_n_h]c�h'![m�!]igi!mcno[]cih_m!^_!pcif_h]c[!
p_l\[f!s!^_!a�h_li)!=mcgcmgi'!_mnim!hc�im!s!d�p_h_m!_rjomc_lih!mcno[]cih_m!
_h!f[m!ko_!nopc_lih!ko_!^[l!^ch_li!j[l[!ji^_l!nl[hmcn[l!_h!I�rc]i'![m�!]i(
gi!f[!pcif_h]c[!^_!alojim!lcp[f_m!^_hnli!^_!f[m!gcmg[m!_mn[]cih_m!gcal[ni(
lc[m)!O_!nl[n[!^_!oh[!jif�nc][!ao\_lh[g_hn[f!ko_![!nl[p�m!^_!fim![a_hn_m!gc(
al[nilcim!m_!_rj_lcg_hn[!]igi!`ilg[!^_!][mncai'!]igi![j[l_hn_!_mnl[n_ac[!
^_!^cmo[mc�h!^_!f[!gcal[]c�h!s'!_h!f[!jl�]nc]['!]igi!domnc`c][]c�h!^_!f[![mi(
]c[]c�h!_hnl_!gcal[]c�h!ch^i]og_hn[^[!s!^_fcni)

O_! nl[n['!jil! fi! n[hni'!^_![]]cih_m!_mn[n[f_m!ko_!^_d[h!bo_ff[!_h! f[m!
c^_hnc^[^_m'!ko_!g[l][h![!fim!mod_nim![f!jlijc]c[l!mo!^_m_mnlo]nol[]c�h!s!
[f!j_lg[h_]_l!_h!mo!g_gilc[!s'!^_!_mn[!`ilg['!ch`fos_h!_h!mom!mo]_mcpim!
]igjiln[gc_hnim)!=mcgcmgi'!mih!g_^c^[m!ao\_lh[g_hn[f_m!ko_!ch`oh(

4!Ah!^c]c_g\l_!^_!-+,/!f[!?igcmc�h!J[]cih[f!^_!Llin_]]c�h!Oi]c[f!_h!O[fo^!#*57;;$!_mn[\f_]c�!
oh!fch_[gc_hni!_h!_f!ko_!m_!inila[\[![!fim!gcal[hn_m!f[!jimc\cfc^[^!^_![]]_^_l![!f[m!jl_mn[]cih_m!
^_f!Llial[g[!O_aoli!Lijof[l!^ol[hn_!hip_hn[!^�[m!x]igi!g_^c^[!^_!mifc^[lc^[^!]ih!fim!jo_\fim!
b_lg[him!^_!I�rc]i'!jlch]cj[fg_hn_!^_!=g�lc][!?_hnl[f'!s!^_!l_mj_ni![!fim!^_l_]bim!bog[him!
^_!ni^i!]co^[^[hi!^_f!goh^iy!#*57;;'!-+,/$)!
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^_h!n_gil!_!chncgc^[]c�h'!ko_!jlijc]c[h!f[!ch]_lnc^og\l_!s!b[]_h!omi!
^_!f[!_mj_l[!ch^_`chc^[!]igi!`ilg[!^_!pcif_h]c[!p_f[^[)!Ah!]ihnl[j[l(
n_'!fim!mod_nim!go_mnl[h!n[g\c�h!mo!][j[]c^[^!^_![a_h]c[!j[l[!oncfct[l!fim!
g�la_h_m!ko_!^_d[!oh[![]]c�h!_mn[n[f!^_!_mn_!ncji)!Oifi![m�!m_!_rjfc][h!mo!
pifohn[^!^_!mifc^[lc^[^!]ih!inlim!gcal[hn_m!s!f[!jimc\cfc^[^!^_!l_nig[l!
mo!jlis_]ni!^_!pc^['![oh!pcpc_h^i!f[!ch]_lnc^og\l_!l_mj_]ni!^_!f[!_p_h(
no[f!h_a[]c�h!^_!mo!mifc]cno^!^_!l_`oaci)!

Knli!n�jc]i!l_f_p[hn_!mih!f[m!mcno[]cih_m!̂ _!pcif_h]c[!ko_!pcp_h!fim!gc(
al[hn_m!s!ko_!^_d[h!n[g\c�h!cgjiln[hn_m!bo_ff[m!ko_!_ffim!]ihnch�[h!l_(
]il^[h^i!]o[h^i!s[!b[h!ff_a[^i![!chmn[f[lm_!_h![fa�h!^_mnchi)!H[!pcif_h]c[!
ko_!m_!ilcach[!_h!_f![\omi!^_![onilc^[^!nc_h_!oh[!^i\f_!]ihhin[]c�h)!Ah!
jlcg_l!n�lgchi'!fim!gcal[hn_m!mijiln[h!s!m_!p_h!`ilt[^im![!_h`l_hn[l![\o(
mim!ko_!p[h!^_m^_!i\fca[lfim![!_hnl_a[l!^ch_li!s!fim!g[fnl[nim!][l]_f[lcim'!
b[mn[!fim!chmofnim!]ihnl[!mo!]ih^c]c�h!^_!god_l_m'!i!ch]fomi'![ohko_!^c`�]cf(
g_hn_!m_!jo_^_!^i]og_hn[l'!f[!mifc]cno^!^_!`[pil_m!m_ro[f_m![!][g\ci!^_!
jlin_]]c�h!i!^_!]ihn[l!]ih![onilct[]c�h!j[l[!m_aocl!mo!][gchi)

Amn_!ncji!^_!pcif_h]c[!f[!_rj_lcg_hn[h!fim!gcal[hn_m!]igi!oh[!^i\f_!
mcno[]c�h!̂ _!ch^_`_hmc�h!s[!ko_'![^_g�m!̂ _!m_l!j_lj_nl[^[!̂ _m^_!oh!foa[l!̂ _!
ji^_l'!koc_h!f[!_d_l]_!_m!oh![a_hn_!_mn[n[f!ko_!̂ c`�]cfg_hn_!ji^l�!m_l!c^_hnc(
`c][^i!i!ko_'!mifi!fc\l[h^i!g�fncjf_m!i\mn�]ofim'!ji^l�[!ff_a[l![!_h`l_hn[l![f(
a�h!jli]_mi!do^c]c[f)!Oc!j[l[!oh!]co^[^[hi!_h!mo!jlijci!j[�m!l_mofn[!]igjfc(
][^i!chc]c[l!oh[!][om[!f_a[f!_h!f[!ko_!_f!jl_mohni!l_mjihm[\f_!m_[!oh![a_hn_!
_mn[n[f'!_mni!l_mofn[![�h!g�m!^c`�]cf!]o[h^i!_f!i`_h^c^i!_m!oh[!j_lmih[!ko_!
hi!]o_hn[!]ih!_m[!h[]cih[fc^[^!s!ko_!hi!̂ cmjih_!̂ _!̂ i]og_hnim!ko_![]l_(
^cn_h!mo!_mn[h]c[!f_a[f!_h!_f!n_llcnilci!_h!_f!ko_!m_!_h]o_hnl[)!

=!fi![hn_lcil!m_!mog[!inl[!`ilg[!^_!pcif_h]c[!ko_!l_j_l]on_!_h!f[m!
mo\d_ncpc^[^_m!^_!fim!gcal[hn_m!s!ko_!m_!ilcach[!_h!f[!igcmc�h!jil!j[l(
n_!^_!fim![a_hn_m!_mn[n[f_m)!Am!^_]cl'!f[!ko_!_rcmn_!]ih!_f![p[f!cgjf�]cni!^_!
f[m![onilc^[^_m!^_\c^i![!ko_!hi!m_!l_[fct[h!fim!_m`o_ltim!h_]_m[lcim!j[l[!
c^_hnc`c][l!s!m[h]cih[l![!alojim!j[l[gcfcn[l_m!i!pch]of[^im![f!]lcg_h!il(
a[hct[^i!ko_!l_[fct[h![]]cih_m!ko_!pcif_hn[h![!fim!gcal[hn_m)!

H[m!^cmnchn[m!`ilg[m!^_!pcif_h]c[!m_!_rj_lcg_hn[h!]igi!oh[!`ilg[!
^_!ch^_`_hmc�h!s[!ko_!hi!_rcmn_h!a[l[hn�[m!j[l[!f[!i\n_h]c�h!^_!domnc]c[!s!
j[l[!_pcn[l!mo!l_j_nc]c�h)!Him!gcal[hn_m!m_!p_h!`ilt[^im![!^_`_h^_lm_!jil!
mom!jlijcim!g_^cim!s!nc_h_h!f[!j_l]_j]c�h!^_!chmo`c]c_h]c[!i![om_h]c[!^_!
[]]cih_m!_mn[n[f_m!l_cpch^c][nilc[m)!
Lil!�fncgi'!f[m![fn_lh[ncp[m![!f[!^_n_h]c�h!n[g\c�h!^_d[h!oh[!bo_ff[!

_h!f[!_rj_lc_h]c[!^_!fim!gcal[hn_m)!H[!_rj_lc_h]c[!^_!_mnim!hc�im!s!d�p_(
h_m!̂ _!f[m![fn_lh[ncp[m![!f[!̂ _n_h]c�h!f_m!j_lgcnc�!p[fil[lf[m!jimcncp[g_hn_'!
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s[!ko_!f_m!j_lgcnc_lih!l_[fct[l!f[m![]ncpc^[^_m!ko_!ff_p[h![!][\i!d�p_h_m!
^_!mo!_^[^!s!f_m![\lc_lih!f[!jimc\cfc^[^!^_!]ihn[l!]ih!oh!aloji!^ig�m(
nc]i!i!^_!j[l_m!ko_!f_m!jo^i!\lch^[l![]igj[�[gc_hni!s!]ihn_h]c�h)!Och!
_g\[lai'!l_]ihi]c_lih!n[g\c�h!f[m!^c`c]ofn[^_m!ko_!l_jl_m_hn[!n_h_l!ko_!
jl_m_hn[lm_!ni^[m!f[m!m_g[h[m![hn_!f[m![onilc^[^_m!gcal[nilc[m!s!n_h_l!ko_!
[domn[l!^_!g[h_l[!`ilt[^[!mo!jlis_]ni!^_!pc^['!mi\l_!ni^i!_h!]o[hni![!mom!
_mno^cim!s!mo!foa[l!^_!l_mc^_h]c[)!

Amn[m![fn_lh[ncp[m!mcahc`c][h'!jil!oh!f[^i'!oh![fcpci!l_mj_]ni!^_!f[!mc(
no[]c�h!^_!^_n_h]c�h!ko_!b[h!pcpc^i!jl_pc[g_hn_!s!ko_!f_m!\lch^[h!f[!
jimc\cfc^[^!^_!l_mn[\f_]_l!_f!]ihn[]ni!]ih!mom!`[gcfc[l_m!s!l_^_m!^_![jisi'!
s[!m_[!ko_!_mnim!m_!_h]o_hnl_h!_h!fim!foa[l_m!^_!ilca_h'!_h!inlim!johnim!
^_!f[!nl[s_]nilc[!gcal[nilc[!i!_h!fim!foa[l_m!^_!^_mnchi)!=mcgcmgi'!_mn[m!
[fn_lh[ncp[m! f_m!j_lgcn_h!]ihn[l!]ih!_mj[]cim!j[l[!]igj[lncl! mom!_rj_(
lc_h]c[m!s![m�!l_]c\cl!]ihn_h]c�h!s!l_mj[f^i!j[l[!mi\l_ff_p[l!f[!mcno[]c�h!i!
l__gjl_h^_l!mo!pc[d_)!
Och!_g\[lai'!_mn_!ncji!^_![fn_lh[ncp[m!hi!_mn�!_r_hni!^_!ch]_lnc^og\l_!

s[!ko_!_m!jl_]cmi!_mj_l[l!f[!l_mifo]c�h!^_!f[m![onilc^[^_m!gcal[nilc[m!l_m(
j_]ni!^_!f[!mifc]cno^!^_!l_`oaci)!@ol[hn_!_mn_!j_lci^i'!fim!gcal[hn_m!_rj_(
lcg_hn[h!inl[m!`ilg[m!^_!]ihnlif!_mn[n[f!ko_!m_!_rjl_m[h!_h!f[!cgjimc]c�h!
mi\l_!]o�f!m_l�!_f!`onoli!chg_^c[ni'!^�h^_!ji^l�h!_mn[\f_]_lm_!i!mc!m_l�h!
^_jiln[^im)!Amn[!�fncg[!jimc\cfc^[^!fim!i\fca[l�[![![mogcl!_f!j_mi!_gi]ci(
h[f'!fim!]imnim!s!fim!lc_maim!^_!ff_a[l![!mo!foa[l!^_!ilca_h!_h!oh[!mcno[]c�h!
mcgcf[l!i!j_il!ko_![ko_ff[!_h!f[!ko_!m_!_h]ihnl[\[h![hn_m!^_!j[lncl)
Amn[!`ilg[!^_!]ihnlif!_mn[n[f!m_![]_hn�[!]o[h^i!fim!gcal[hn_m!nc_h_h!

g_him!^_!,3![�im'!s[!ko_!j[l[!]ihncho[l!mo!nl[p_m�['!i!j[l[!m[fcl!^_!oh[!
_mn[]c�h!gcal[nilc[!i!^_!oh!]_hnli!^_!^_n_h]c�h!]o[h^i!s[!_mn�h!_h!mo!
j[�m!^_!ilca_h'!_m!h_]_m[lci!ko_!m_!jl_m_hn_!oh!`[gcfc[l![^ofni!ko_!m_!b[(
a[!l_mjihm[\f_!^_!_ffim)!

Oc!\c_h!_m!]c_lni!ko_!_h!]o[fkoc_l!mi]c_^[^!fim!]co^[^[him!_rj_lc(
g_hn[h!^cmnchn[m!`ilg[m!^_!]ihnlif!_mn[n[f'!f[!]ih^c]c�h!^_!gcal[hn_!mch!
^i]og_hnim!^_! chn_lh[gc_hni! fim!b[]_!i\d_ni!^_!oh!g[sil!]ihnlif!s'!
^_m^_!f[!j_lmj_]ncp[!^_!fim![a_hn_m!_mn[n[f_m'!domnc`c][!ko_!m_!f_m!cgjih(
a[h!g_^c[m!ko_!l_mnlchd[h!mo!fc\_l[^'!mo!nl�hmcni!i!f[!jimc\cfc^[^!^_!]ih(
n[l!]ih!oh!_gjf_i!^cahi'!]igi![faohim!^_!fim!^_l_]bim!g�m!l_f_p[hn_m!
_h!_mn_!]ihn_rni)



,.2

?ih]fomcih_m

H[!m_aoh^[!^�][^[!^_f!mcafi!@@0!m_!jl_m_hn[!j[l[!I�rc]i!]igi!oh!gi(
g_hni!bcmn�lc]i!_h!_f!ko_!^cmnchn[m! `[]_n[m!^_! fim!jli]_mim!gcal[nilcim!
l_[j[l_]_h!s!m_![ao^ct[h)!Af!h�g_li!̂ _!gcal[hn_m!̂ _jiln[^im'!mch!ifpc^[l!
ko_!][^[!ohi!^_!_ffim!nc_h_!oh!hig\l_!s!oh[!nl[s_]nilc['!b[![og_hn[^i!
^_!g[h_l[!mcahc`c][ncp[)!H[m!mifc]cno^_m!^_!l_`oaci!s![mcfi![og_hn[lih!^_!
g[h_l[!cgjiln[hn_'!n[hni!f[m!^clcac^[m![!I�rc]i!]igi![!Amn[^im!Qhc^im'!
[f!g_him!^_!-+,3![!f[!`_]b[!s!_f!jil]_hn[d_!^_!hc�im!s!d�p_h_m!g_hil_m!
^_!,3![�im!ko_!j[lnc]cj[h!^_f!jli]_mi!gcal[nilci!b[!ff_a[^i![!m_l!^_![f(
l_^_^il!^_!0!jil!]c_hni!^_f!nin[f!^_!gcal[hn_m)

H[m!]ih^c]cih_m!^_!_gji\l_]cgc_hni!mcao_h!mc_h^i!f[!]ihmn[hn_!_h!
f[m!l_acih_m!^_!ilca_h'!s[!m_[!ko_!m_!nl[n_!^_!f[m!]co^[^_m!]_hnli[g_lc(
][h[m!i!^_!l_acih_m!lol[f_m!g[lach[^[m!i!mo\ol\[h[m)!H[!jimc\cfc^[^!^_!
[]]_^_l![!oh[!l_goh_l[]c�h!g[sil!jil!_f!nl[\[di![f!chal_m[l![!Amn[^im!
Qhc^im!mcao_!mc_h^i!ohi!^_!fim!jlch]cj[f_m!^_nih[hn_m!^_!f[!gcal[]c�h'!
[ohko_!m_!n_ha[!ko_!j[a[l!oh![fni!]imni!_h!n�lgchim!^_!m[fo^'!n[hni!_h!
n�lgchim!\cif�ac]im!]igi!jmc]imi]c[f_m)!
H[! `lihn_l[!_hnl_!I�rc]i!s!Amn[^im!Qhc^im!]ihnch�[! `oh]cih[h^i!

]igi!oh[!_hilg_!g[koch[lc[!^_![nl[]]c�h!]osi!l[mai!^_`chcnilci!_m!m_(
f_]]cih[l!s![^gchcmnl[l'!jil!f[!p�[!^_!fim!b_]bim'!_f!h�g_li!s!_f!j_l`cf!^_!
fim!gcal[hn_m!h_]_m[lcim!j[l[!f[!_]ihig�[!_mn[^iohc^_hm_)!=!_mi!m_![�[^_!
f[!oncfct[]c�h!^_f!_h^ol_]cgc_hni!^_!f[m!jif�nc][m![hncchgcal[hn_m!]igi!
l_]olmi!j[l[!a_h_l[l!l_hn[\cfc^[^!jif�nc][)
H[!pcif_h]c[!m_!jl_m_hn[!^_!g[h_l[!][^[!p_t!g�m!`l_]o_hn_!]igi!_f_(

g_hni![mi]c[^i![!f[!gcal[]c�h)!Ah!fim!foa[l_m!^_!ilca_h!m_!_rj_lcg_hn[!s[!
m_[!ilcach[^[!jil!alojim!^_fch]o_h]c[f_m!i!_d_l]c^[!jil!fim!]o_ljim!jifc(
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]c[]im'!n[f!]igi!b[!mo]_^c^i!^_!g[h_l[!_g\f_g�nc][![!j[lncl!^_!-+,3)!Ah!
_f!nl�hmcni'!fim!gcal[hn_m!_rj_lcg_hn[h!mcno[]cih_m!_h!f[m!ko_!nc_h_h!ko_!
_h`l_hn[l!f[!]illoj]c�h'!f[!_rnilmc�h!i!_f!m_]o_mnli)!H[!pcif_h]c[!]ihnl[!f[m!
god_l_m'!ch]fos_h^i!f[m![al_mcih_m!m_ro[f_m'!b[h!mc^i![gjfc[g_hn_!^i]o(
g_hn[^[m)!Ah!fim!foa[l_m!^_!^_mnchi'!fim!gcal[hn_m!_h`l_hn[h!mcno[]cih_m!^_!
pcif_h]c[!ilcach[^[!_h!f[!r_hi`i\c[!i!_f!l[]cmgi'!ko_!_h!fim!g_m_m!l_]c_hn_m!
m_!b[h!_rjl_m[^i'!ch]fomi'!_h![n[ko_m![lg[^im!̂ cl_]nim!]ihnl[!fim!gcal[hn_m)!

Ic_hnl[m!fim![hn_]_^_hn_m!bcmn�lc]im!^_!f[m!g_^c^[m!^_!mo\il^ch[]c�h!
_]ih�gc][!cgjo_mn[m!jil!Amn[^im!Qhc^im!_h!f[!l_ac�h!]_hnli[g_lc][h[!
m_!̂ _d[h!̀ o_l[!̂ _f!][gji!̂ _![h�fcmcm!j[l[!]igjl_h^_l!f[!jli\f_g�nc][!gc(
al[nilc[![]no[f'!m_!jlijih_h!g_^c^[m!̂ _!]iij_l[]c�h!_]ih�gc][!chn_lh[(
]cih[f!ko_!hi!]ihmcao_h!l_p_lncl!f[m!]ih^c]cih_m!̂ _!_gji\l_]cgc_hni!̂ _!
[gjfcim!m_]nil_m!^_!f[!ji\f[]c�h!g_rc][h[!s!]_hnli[g_lc][h[)!

Ah!_mn_!j[hil[g[!ji]i![f_hn[^il'!f[!]_hnl[fc^[^!ko_!f[!gcal[]c�h!nc_(
h_!_h!fim!̂ _\[n_m!jif�nc]im!s!_h!f[m!l_f[]cih_m!chn_lh[]cih[f_m!hi!m_!_h`i][!
_h!f[!\�mko_^[!̂ _![fn_lh[ncp[m!̂ _!̀ ih^i'!mchi!_h!]�gi!m_!]ihnlif['!m_!jli(
go_p_!i!m_!i\fca[![!^_n_lgch[^i!j[�m![!]ihnlif[lf['![!m[\c_h^[m!^_!ko_!m_!
nl[n[!^_!oh!n_llcnilci!^_!j[mi!s!hi!^_!^_mnchi)!H[!gcal[]c�h!_m!bis!oh[!
gih_^[!^_!][g\ci!j[l[!h_ai]c[l!l_]olmim!^_!f[!]iij_l[]c�h!chn_lh[]ci(
h[f'!j[l[!`iln[f_]_l!]o_ljim!jifc]c[]im!i!j[l[!_pcn[l![l[h]_f_m)
L[l[!gcl[l!f[!al[p_^[^!^_!f[!jli\f_g�nc][!gcal[nilc['!f[!m[fo^'!s!_h!

_mj_]c[f!f[!jimc\cfc^[^!^_![]]_^_l![!m_lpc]cim!j[l[!g[hn_h_lf[!i!l_]oj_(
l[lf['![j[l_]_!]igi!oh[!^_!mom!]o_l^[m!g�m!m_hmc\f_m)!Oc!\c_h!f[!gcal[]c�h!
j_lgcn_![!koc_h_m!m_!_h]o_hnl[h!_h!_^[^!jli^o]ncp[!fial[l!oh!_r]_^_hn_!
_]ih�gc]i!j[l[!_hpc[l![!mo!foa[l!^_!ilca_h!i!j[l[!_mn[\f_]_lm_!_h!fim!fo(
a[l_m!^_!^_mnchi'!f[!][l_h]c[!^_!a[l[hn�[m!_h!_f![]]_mi![!m_lpc]cim!^_!m[fo^!
_m!oh[!]ihmn[hn_)!Ah!fim!foa[l_m!^_!ilca_h!l[l[!p_t!m_!]o_hn[!]ih!m_aolc(
^[^!mi]c[f!i![n_h]c�h![^_]o[^[)!@ol[hn_!_f!pc[d_!gcal[nilci'!_h!][mi!^_!
[]]c^_hn_m!i!_h!mcno[]cih_m!^_!^_n_h]c�h!mih!_m][mim!i!chmo`c]c_hn_m!s!fim!
gcal[hn_m!_h]o_hnl[h!^cp_lmim!i\mn�]ofim![^gchcmnl[ncpim!j[l[![]]_^_l![!
_ffim)!=f!ff_a[l![!Amn[^im!Qhc^im'!m_!i\m_lp[!ko_!^im!n_l]_l[m!j[ln_m!^_!f[!
ji\f[]c�h!^_!ilca_h!f[nchi'!s[!m_[h!l_mc^_hn_m!i!ko_!hi!]o_hn[h!]ih!^i(
]og_hnim!^_!_mn[h]c[!f_a[f'!hi!jo_^_h![]]_^_l![!m_lpc]cim!^_!m[fo^)!Amn[!
`[fn[!^_![]]_mi!jo_^_!ilcach[lm_!_h!_f!b_]bi!^_!ko_!hi!]ogjf_h!fim!l_(
kocmcnim!jl_pcmnim!jil!f[m!f_s_m!_mn[^iohc^_hm_m!i!jilko_!mo!m[f[lci!hi!_m!
mo`c]c_hn_!j[l[!]o\lcl!f[m!]oin[m!^_![m_aol[gc_hni!_h!oh!mcmn_g[!\[m[^i!
_h!f[!jl_mn[]c�h!^_!m_lpc]cim!j[lnc]of[l_m)!

?igi! j[ln_! ^_! f[! m[fo^! chn_al[f'! f[m! [`_]n[]cih_m! s! [fn_lh[ncp[m! _h!
_f!n_ll_hi!jmc]imi]c[f!ko_^[h!a_h_l[fg_hn_!chpcmc\cfct[^[m)!=ohko_!ji(
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][m!p_]_m!m_!l_j[l_!_h!_ffi'!f[!gcal[]c�h!mo_f_!^_d[l!jli`oh^[m!bo_ff[m!_h!
[^ofnim'!d�p_h_m!s!hc�im'!s[!m_[!jil!mcno[]cih_m!^_!m_j[l[]c�h!`[gcfc[l'!^_!
ligjcgc_hni!^_!p�h]ofim!pcn[f_m'!jil!fim!lc_maim!h[nol[f_m!i!^_fch]o_h(
]c[f_m!ko_!m_![`lihn[h!_h!f[m!nl[p_m�[m!i!jil!f[m!_rj_lc_h]c[m!^_!l_]fomc�h!
[!f[m!ko_!mih!mig_nc^im)!

Ah!_f!][gji!^_!f[m![`_]n[]cih_m!jmc]imi]c[f_m'!f[!_rj_lc_h]c[!^_!l_(
nilhi!_mn�!][l[]n_lct[^['!jil!oh!f[^i'!jil!_f!^_m_i!^_!l_]oj_l[l!p�h]ofim!
]ih!_f!aloji!`[gcfc[l'!]igi!oh[!chn_h]c�h!ko_!go]b[m!p_]_m!s[!hi!m_!
b[l�!l_[fc^[^)!Lil!inli'!m_!_rjl_m[!_h!oh[!_rj_lc_h]c[![g\cp[f_hn_!ko_!_h!
]c_lni!gi^i!b[]_!oh!\[f[h]_![`ilnoh[^i!^_f!pc[d_!^_!c^[!s!l_al_mi![f!fo(
a[l!^_!ilca_h!s!ko_'![f!gcmgi!nc_gji'!go_mnl[!_f!m_hncgc_hni!^_!ko_!hi!
m_!fial�!ni^i!fi!ko_!m_!b[\�[!cg[ach[^i!i!ko_!_f!l_al_mi!hi!`o_!^_f!ni^i!
pifohn[lci!mchi!i\fca[^i!jil!f[m!]cl]ohmn[h]c[m)!

Ah!_mn_!gcmgi!][gji!jmc]imi]c[f! f[!^_jiln[]c�h!m_!pcp_!]igi!oh!
][g\ci![\lojni!_h!g�fncjf_m!m_hnc^im)!H[m!g[sil_m![`_]n[]cih_m!m_!_h(
]o_hnl[h!_h!ko_!_f!mod_ni!m_!mc_hn_!i\d_ni!^_!oh[!^_]cmc�h![l\cnl[lc[!_!
chdomn[!^_! f[m![onilc^[^_m'!s!n_h_l!ko_![`lihn[l!oh[!m_lc_!^_!j�l^c^[m!s!
[domn[lm_![!oh[!ho_p[!pc^[!_h!_f!j[�m!^_!ilca_h!ko_'!mc!\c_h!m_!^_m_[!s!m_!
]ihi]_![!al[h^_m!l[maim'!hi!^_d[!^_![][ll_[l!ho_pim!l_nim!s!jli]_mim!^_!
[^[jn[]c�h)!

?igi!oh!l[mai!_mj_]c[fg_hn_!m_hmc\f_!_h!f[!^_jiln[]c�h!m_!_h]o_h(
nl[!f[!_rj_lc_h]c[!^_!m_j[l[]c�h!`[gcfc[l!`iltim[!ko_!nc_h_!go]b[m!]ih(
m_]o_h]c[m'!n[hni!_h!fim!hc�im!s!d�p_h_m!]igi!_h!fim![^ofnim)!D[s!ko_!
l_m[fn[l!ko_! f[m!ila[hct[]cih_m!^_!gcal[hn_m!^_jiln[^im! nc_h_!s[!]c_ln[!
nl[s_]nilc[!_h!\lch^[l![jisim!_h!_f!n_ll_hi!jmc]imi]c[f![!inlim!gcal[hn_m'!
]igi!f[![mcah[]c�h!^_!nonil_m!ko_!ff_p[h!s[!g�m!nc_gji!^_!b[\_l!mc^i!
^_jiln[^im'!koc_h_m![jis[h![!fim!l_]c�h!ff_a[^im)!=mcgcmgi'!f[!`ilg[]c�h!
^_!alojim!^_!_h]o_hnli!s![]igj[�[gc_hni!_hnl_!gcal[hn_m!^_jiln[^im'!
fi!]o[f!f_m!\lch^[!l_mj[f^i!s![jl_h^ct[d_m!gonoim)!

Ah!]o[hni![! f[m![`_]n[]cih_m!jmc]imi]c[f_m!^_! f[m!j_lmih[m!gcal[hn_m!
mifc]cn[hn_m!̂ _!l_`oaci'!mi\l_m[f_h!f[m!l_j_l]omcih_m!̂ _!f[!_rj_lc_h]c[!̂ _!m_l!
l_]foc^im!_h!f[m!_mn[]cih_m!gcal[nilc[m'!ko_!_h!f[!jl�]nc][!nc_h_h!f[m!][l[](
n_l�mnc][m!^_!f[m!chmncno]cih_m!][l]_f[lc[m)!?igi!_ffim!gcmgim!fi!jf[hn_[h'!
_m!oh!j_lci^i!ko_!̂ c`�]cfg_hn_!ifpc^[l�h!s!ko_!_mn�!m_aoc^i!̂ _!oh[!_mj_l[!
_h!f[!ch]_lnc^og\l_'![f!hi!m[\_l!mc!m_!i\n_h^l�!oh[!l_mjo_mn[![`clg[ncp[![!
mo!j_nc]c�h)!Am!hinilci!ko_![!j_m[l!^_!f[m!g�fncjf_m!_pc^_h]c[m!s!_rj_lc_h(
]c[m!_h!^cmnchnim!j[�m_m!ko_!go_mnl[h!f[m![gjfc[m!p_hn[d[m!^_!f[m![fn_lh[ncp[m!
[!f[!^_n_h]c�h'!_mj_]c[fg_hn_!j[l[!hc�im!s!d�p_h_m'!_mn[m!m_[h!oh!\_h_`c]ci!
[f!ko_!̂ c`�]cfg_hn_![]]_^_h!s![f!ko_!f[m![onilc^[^_m!gcal[nilc[m!mih!mog[(
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g_hn_!l_mcmn_hn_m)!Am!n[g\c�h!cgjiln[hn_!l_m[fn[l!f[!][j[]c^[^!^_![`lihn[(
gc_hni!^_!fim!d�p_h_m!ko_!pcp_h!f[!_rj_lc_h]c[!^_!l_]fomc�h!s!ko_!fo_ai!
l_nig[h!mo!jlis_]ni!^_!pc^['!i!ch]fomi'!m_!jf[hn_[h!^_m[lliff[l!jlis_]nim!
j[l[![jis[l![!inlim!gcal[hn_m!_h!oh[!mcno[]c�h!mcgcf[l)!

=f!cao[f!ko_!_h!inlim!][gjim!^_!f[!pc^[!mi]c[f!_h!fim!ko_!mih!fim![`_](
n[^im!^cl_]n[g_hn_!koc_h_m!m_!chpifo]l[h!_h![fn_lh[ncp[m!^_!mifo]c�h'!_h!
_f! n_ll_hi!^_! f[m! jli\f_g�nc][m!gcal[nilc[m'! mih! fim!gcmgim!gcal[hn_m'!
][mc!mc_gjl_!b[]c_h^i!oh!^i\f_!_m`o_lti!jil!mi\l_pcpcl!s!jil!ila[hct[l(
m_'!koc_h_m!m_!i]oj[h!^_!^[l!pcmc\cfc^[^![!mom!jli\f_g�nc][m!s!jl_mn[l!m_l(
pc]cim!^_![m_mil�['![]igj[�[gc_hni!i!nl�gcn_m!f_a[f_m![!inlim!gcal[hn_m)!
Dis!_h!^�[!mih!ch]ihn[\f_m!f[m!ila[hct[]cih_m!s!l_^_m!ko_!m_!_h]o_hnl[h!
[\i][^[m![!_h`l_hn[l!^cmnchn[m!`[]_n[m!^_!f[!jli\f_g�nc][!gcal[nilc[!ko_!
p[h!^_m^_!f[![m_mil�[!f_a[f!j[l[!cgj_^cl!f[!^_jiln[]c�h!i!fial[l!f[!l_ohc(
`c][]c�h!`[gcfc[l'!b[mn[!f[!l_]oj_l[]c�h!_!c^_hnc`c][]c�h!^_!l_mnim!bog[(
him!_h!f[m!l_acih_m!^_!g[sil!nl�hmcni!^_!gcal[hn_m'!_hnl_!inl[m)!=!j_m[l!
^_!ni^im!_mim!_m`o_ltim!s!l_]olmim!̂ _m[lliff[^im!jil!fim!gcmgim!gcal[hn_m!
s!jil!ila[hct[]cih_m!mifc^[lc[m!j[l[![`lihn[l!mom!jli\f_g�nc][m'![�h!`[f(
n[!go]bi!][gchi!jil!l_]ill_l!j[l[!ko_!fim!][g\cim!_h!_f!�g\cni!^_!f[m!
jif�nc][m!j�\fc][m'!f[m!^cmjimc]cih_m!f_a[f_m!s!fim!jlis_]nim!h[]cih[f_m!fi(
al_h!l_[fg_hn_!]ihmc^_l[l![!fim!gcal[hn_m!s!l_]ihi]_l!]ih!][\[fc^[^!mom!
^_l_]bim)!

/(*0(!5=,>(;!*65*,7<=(30B(*065,;!+,!3(;!-965<,9(;!!
A!3(;!40.9(*065,;

=!fi!f[lai!^_!fim!^cmnchnim!][j�nofim!^_!_mn_!fc\li!m_!b[!\lch^[^i!ch`il(
g[]c�h!mi]ci^_gial�`c][!s!^_!][gji!l_f[]cih[^[!]ih!nl_m!^_! f[m!jli(
\f_g�nc][m!g�m!l_f_p[hn_m!ko_!`ilg[h!j[ln_!^_!fim!jli]_mim!gcal[nilcim!
]ihn_gjil�h_im5!_f!l_nilhi'!f[!^_jiln[]c�h!s!f[!mifc]cno^!^_!l_`oaci)!H[!
_rj_lc_h]c[!^_!l_nilhi![f!foa[l!^_!ilca_h'!_mj_]�`c][g_hn_!_h!�l_[m!lol[(
f_m!^_f!]_hnli!^_f!j[�m'!go_mnl[!ko_'!mc!\c_h!m_!fial[!]c_lni!\_h_`c]ci!_]i(
h�gc]i'!_f!jl_]ci!ko_!m_!j[a[!_m![fni!_h'![f!g_him'!_f!ligjcgc_hni!^_!
fim!p�h]ofim!`[gcfc[l_m'!f[m!fcgcn[]cih_m!_h!_f![]]_mi![!m_lpc]cim!^_!m[fo^!
^ol[hn_!f[!_mn[h]c[!_h!Amn[^im!Qhc^im!s!_f!n_h_l!ko_!l_chm_ln[lm_!f[\il[f(
g_hn_!_h!]ih^c]cih_m!mcgcf[l_m!i![�h!g�m!]igjfc][^[m!ko_!f[m!ko_!jlc(
p[\[h![hn_m!^_!mo!gcal[]c�h!chc]c[f)!

H[!^_jiln[]c�h'!jil!inl[!j[ln_'!go_mnl[!f[m!pc]cmcno^_m!^_!oh!jlis_](
ni!^_!pc^[!nloh][^i'!fim!jli\f_g[m!^_!f[!chm_l]c�h!f[\il[f!_h!oh!]ihn_rni!
[^p_lmi'!f[!m_j[l[]c�h!`[gcfc[l!s!oh[!]ih^c]c�h!^_!gc_^i!_!ch]_lnc^og(
\l_!j_lg[h_hn_m)!H[!l_]fomc�h!_h!]_hnlim!^_!^_n_h]c�h!]ihmncnos_!oh[!
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_rj_lc_h]c[!ko_!^_d[l�!bo_ff[m!_h!f[!nl[s_]nilc[!^_!fim!mod_nim'![f!nc_gji!
ko_!jo_^_!m_l!oncfct[^[!]igi!`ilg[!^_!chncgc^[]c�h!s!][mncai)!Him!gc(
al[hn_m!chc]c[h!jli]_^cgc_hnim!f_a[f_m!ko_!hi!l_^o]_h!f[!ch]_lnc^og\l_!
s!ko_'![f!gcmgi!nc_gji'!l_koc_l_h!oh[![]]c�h!l_cpch^c][ncp[)!

Amn[m!`[]_n[m!^_!fim!jlis_]nim!gcal[nilcim!go_mnl[h!n[hni!f[!jimc\cfc(
^[^!^_!ko_!fim!gcal[hn_m!P\[`a_bfN[!f[m!`lihn_l[m'!_m!^_]cl'!ko_!ch]c^[h!_h!
f[!`ilg[!_h!ko_!ij_l[h!i!m_!^_`ch_h)!Oc!\c_h!f[m!_rj_lc_h]c[m!^_!l_nilhi!
[john[l�[h'!mi\l_!ni^i'![!ko_!fim!gcal[hn_m!j[^_]_h!f[!_rcmn_h]c[!^_!f[m!
`lihn_l[m!i!^_![faoh[!`ilg[!fial[h!miln_[lf[m'!_h!_f!][mi!^_!f[m!^_jiln[(
]cih_m!s!^_!f[m!mifc]cno^_m!^_!l_`oaci'!fim!gcal[hn_m!_rjl_m[h!oh[!chn_h(
]c�h!g�m!]f[l[!^_!]o_mncih[l!f[!`ilg[!_h!ko_!f[!^_`chc]c�h![]no[f!^_!f[m!
`lihn_l[m'!ch]fomi!_f!omi!ko_!f[m![onilc^[^_m!b[]_h!^_!_ff[m'!fim![`_]n[6!]�(
gi!pcif[!mom!^_l_]bim!i!fcgcn[!f[!jimc\cfc^[^!^_![]]_^_l![!m_lpc]cim!^_!
_^o][]c�h!i!^_!m[fo^'!i!]�gi!f_m!cgjc^_!]ihn[l!]ih!oh!_gjf_i!^cahi)!

Och!_g\[lai'!_mn[![`clg[]c�h!^_!ko_!fim!gcal[hn_m!^_]c^_h!]ifi][lm_!
]igi!P\[`a_bPa\_R`!QR!YN`!S_\[aR_N`!^_\_!n_h_l!_h!]o_hn[!f[m!^c`_l_h]c[m!_h(
nl_!f[!l_cpch^c][]c�h!̂ _!oh!̂ _l_]bi!ch^cpc^o[f!ko_!jo_^_!ff_p[l![!][\i!oh!
gcal[hn_!^_m^_!mom!j[lnc]of[lc^[^_m!s!f[m!^_g[h^[m!ko_!m_!ff_p[h![!][\i!
^_m^_!]if_]ncpc^[^_m!o!ila[hct[]cih_m!^_!f[!mi]c_^[^!]cpcf)!

Amn[m! []]cih_m! l_cpch^c][ncp[m'! n[hni! ch^cpc^o[f_m! ]igi! ]if_]ncp[m'!
jo_^_h!n[g\c�h!o\c][lm_!_h!f[!f�ac][!^_!f[!Nba\[\ZpN!QR!YN`!ZVT_NPV\[R`'!s[!
ko_!_`_]ncp[g_hn_!fim!gcal[hn_m!hi!m_!jfc_a[h![!f[m!^cmjimc]cih_m!^_!f[m!
[onilc^[^_m!l_mj_]ni!^_!koc�h!jo_^_!nl[mj[m[l!oh[!`lihn_l[!i!ko�!m_!l_(
koc_l_!j[l[!ff_p[l![!][\i!^c]bi![]ni)!=ohko_!_m!]c_lni!ko_!fim!gcal[hn_m!
ko_!nl[mj[m[h!f[m!`lihn_l[m!mch!^i]og_hnim!_mn�h![]no[h^i!P\Z\!`V!SbR_N[!

PVbQNQN[\`!s!_d_l]c_h^i!jil!f[!p�[!^_!fim!b_]bim!mom!^_l_]bim'!n[g\c�h!_m!
]c_ln[!f[!h_]_mc^[^!^_!p[fil[l!_h!mo!domni!foa[l!]o�f_m!mih!fim!l_mofn[^im!
^_!_mn[m!jl�]nc][m!_h!_f!g_^c[hi!s!f[lai!jf[ti'![m�!]igi!fim!l_mofn[^im!_h!
f[m!]ih^c]cih_m!_mnlo]nol[f_m!ko_!mom![]]cih_m!l_cpch^c][ncp[m!fial[h!_g(
jod[l)!=^_g�m!^_!jf[hn_[l!f[!Nba\[\ZpN!QR!YN`!ZVT_NPV\[R`'!n[g\c�h!n_h^l�[(
gim!ko_![h[fct[l!f[m!]ih^c]cih_m!^_![onihig�[!^_!fim!mod_nim!gcal[hn_m'!
fi!]o[f!cgjfc][l�['!mi\l_!ni^i'!mo![]]cih[l!]igi!]if_]ncpc^[^_m!i!]igi!
ila[hct[]cih_m!^_!f[!mi]c_^[^!]cpcf'!ch]fomi!^_!][l�]n_l!nl[hmh[]cih[f)!
Ah!ni^i!][mi'!_mn[![onihig�[!^_!f[m!gcal[]cih_m!i!^_!fim!gcal[hn_m!

l_]c\_!f[!cgjimc]c�h!^_!g_^c^[m!jif�nc][m!s!_]ih�gc][m!^_`chc^[m!jil!fim!
ji^_l_m!_mn[n[f_m'!mi\l_!ni^i!^_!fim!j[�m_m!^_!^_mnchi'!j_li!]ihn[h^i!]ih!
_f![p[f!^_!fim!j[�m_m!^_!nl�hmcni!i!^_!ilca_h)!=f!gcmgi!nc_gji'!s!]igi!
jli\f_g�nc][!^_!`ih^i'!_m!h_]_m[lci!l_]ihi]_l!f[!^_mcao[f^[^!_]ih�gc(
][!ko_!j_lmcmn_'![f!g_him'!_h!_f!]ill_^il!?_hnli[g�lc][(I�rc]i(Amn[^im!
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Qhc^im!s!]osi!j[j_f!^_!cgjofmil!j_lg[h_hn_!^_!f[!gcal[]c�h!b[]c[!_f!
hiln_!hi!jo_^_!^_d[l!^_!l_]ihi]_lm_)!Amn[!^_mcao[f^[^!_]ih�gc][!_hnl_!
j[�m_m!^_!ilca_h'!nl�hmcni!s!^_mnchi!^_\_!]igjl_h^_lm_![!nl[p�m!^_f![h�(
fcmcm!^_!f[m!l_f[]cih_m!_]ih�gc][m!s!jif�nc][m!ko_!m_!b[h!_mn[\f_]c^i!_hnl_!
fim!j[�m_m)!=mcgcmgi'!b[h!^_!mcno[lm_!bcmn�lc][g_hn_![!`ch!^_!]igjl_h^_l!
ko_!f[!`ilg[!_h!ko_!m_!_mn[\f_]_h![]no[fg_hn_!^c]b[m!l_f[]cih_m!hi!b[!
mc^i!cao[f!_h!^cmnchnim!gig_hnim!bcmn�lc]im)!

Ah!_mn_!m_hnc^i'!f[!j_lmj_]ncp[!^_!f[!]ifihc[fc^[^'!ko_!j_lgcn_!pcmo[(
fct[l!s!l_]ihi]_l!fim!p�h]ofim!_hnl_!_f!gig_hni!]ifihc[f'!ch]fos_h^i!mom!
^cg_hmcih_m!_h!_f!m[\_l'!_f!ji^_l!s!f[m!l_f[]cih_m!_]ih�gc][m'!_hnl_!inlim!
[mj_]nim'!jo_^_!m_l!�ncf!j[l[!]igjl_h^_l!f[m!n_h^_h]c[m!_h!f[m!jli\f_g�(
nc][m!gcal[nilc[m!ko_!bis!_rcmn_h)!=f!l_mj_]ni'!_m!h_]_m[lci!_pcn[l!oh![h�(
fcmcm!g_]�hc]i'!i!^_!mcgjfc`c][]c�h!_r]_mcp[!ko_!ji^l�[!]ihmc^_l[l!ko_!_f!
jl_m_hn_!_m!oh!l_`f_di!g_]�hc]i!^_f!j[m[^i)!Am!^_]cl!ko_'!^_!`ilg[![jlci(
l�mnc]['!fi!ko_!bis!mo]_^_!m_!a_mn�!_h!oh!j[m[^i!]ifihc[f!ko_!m_!]ih]_j(
no[fct[l�[!]igi!^_n_lgch[hn_)!=f!_pcn[l!^c]bim!l_^o]]cihcmgim'!f[!j_lm(
j_]ncp[!bcmnilc]cmn['!jil!mojo_mni'!b[!^_!]ihmc^_l[l!fim!p�h]ofim!]ifihc[f_m!
]igi!_f_g_hni!l_f_p[hn_'!s!jo_^_!m_l!^_!oncfc^[^!j[l[!]igjl_h^_l!fim!
jli]_mim!gcal[nilcim![]no[f_m)!

?igi!m_!b[!nl[n[^i!^_!gimnl[l![!fi!f[lai!^_f!fc\li'!_rcmn_!inl[!̂ cg_h(
mc�h!cgjl_m]ch^c\f_!j[l[!]igjl_h^_l!f[m!jli\f_g�nc][m!gcal[nilc[m!ko_!
[ko�!m_![h[fct[h!s!ko_!_m!f[!^cg_hmc�h!mo\d_ncp[)!H[!_rj_lc_h]c[!^_!fim!mo(
d_nim!gcal[hn_m'!s!f[m!h[ll[ncp[m!ko_!_mnim!]ihmnlos_h'!jo_^_h!]ihmc^_l[l(
m_!]igi!j[ln_!^_!jli]_mim!^_![jlijc[]c�h!mo\d_ncp[!^_!f[m!jli\f_g�nc][m!
mi]c[f_m'!]igi!jli]_mim!^_![jlijc[]c�h!s!]ihmnlo]]c�h!^_!m_hnc^i!ko_!
j[lnc]of[lct[h!fi!a_h�lc]i!mi]c[f)

Ah! _mn[! j_lmj_]ncp['! f[! mo\d_ncpc^[^! jo_^_! j_hm[lm_! ]igi! `ilg[! ^_!
[jlijc[]c�h!j[lnc]of[l!^_!f[m!jli\f_g�nc][m!mi]c[f_m'!ko_![f!gcmgi!nc_gji!
_mn�!][l[]n_lct[^[!jil!f[!]ihmnlo]]c�h!^_!oh[!gcl[^[!mcno[^[!^_m^_!f[!]ih(
^c]c�h!̂ _!]f[m_'!a�h_li'!_nhc['!_hnl_!mom!jlch]cj[f_m!_f_g_hnim'!s!_m!oh[!f�h_[!
^_!chp_mnca[]c�h!j[l[!f[!]ihnchoc^[^!^_!_f![h�fcmcm!ko_![ko�!m_!jl_m_hn[)!Amn[!
`ilg[!^_!]ihmc^_l[!f[!mo\d_ncpc^[^!j_lgcn_!n[g\c�h!l_]ihi]_lf[!_h!f[!^c[(
f�]nc][!_hnl_!jli]_mim!^_!^igch[]c�h!s!^_!]l_[]c�h!i!l_mcmn_h]c[)!@_\[n_!
]ih!_f_g_hnim!ko_!hi!`o_lih!_rjo_mnim![!fi!f[lai!^_f!][j�nofi

Him!mod_nim'!mc!\c_h!ch`foc^im!jil!oh[!m_lc_!^_!`[]nil_m!_mnlo]nol[f_m!
ko_!p[h!g�m![ff�!^_!mom!^_m_im'!n[g\c�h!]ihmnlos_h!f_]nol[m!jlijc[m!^_!
mo!l_[fc^[^!s!bilctihn_m!^_!m_hnc^i!ko_'!_h!_f!][gji!ko_![ko�!m_![h[fc(
t['!]ih!`l_]o_h]c[!nc_h_h!ko_!p_l!]ih!f[!l_cpch^c][]c�h!^_!mom!^_l_]bim!
]igi!gcal[hn_m!`l_hn_![!fim!Amn[^im!i![f!il^_h!chn_lh[]cih[f!^igch[hn_)!
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Oc!\c_h!m_!b[![laog_hn[^i!b[mn[![bil[!ko_!f[!_rj_lc_h]c[!mo\d_ncp[!^_!fim!
gcal[hn_m!s!f[m!]ih^c]cih_m!_mnlo]nol[f_m!ko_!f[!_hg[l][h!mih!^im!jli(
]_mim!ko_!b[h!^_!]igjl_h^_lm_!^_!g[h_l[!chn_ll_f[]cih[^['!n[g\c�h!_m!
h_]_m[lci!_rjfil[l!i!_rjfc]cn[l!]o�f_m!mih!f[m!f�ac][m!i!f[m!nl[s_]nilc[m![!
nl[p�m!^_!f[m!]o[f_m!m_!jih_!_h!jl�]nc][!^c]b[![lnc]of[]c�h)!
Ah!jlcg_l!n�lgchi'!_f!Amn[^i!]l_[!mo\d_ncpc^[^_m![!j[lncl!^_!f[!^_`c(

hc]c�h!_!cgjimc]c�h!^_!g_^c^[m!ko_!m_!]ih]l_n[h!^_!g[h_l[!_mj_]�`c][!
_h!f[!nl[s_]nilc[!^_!fim!gcal[hn_m)!Ahnl_!_mn[m!g_^c^[m!m_!_h]o_hnl[h'!jil!
mojo_mni'!_f!]ih^c]cih[gc_hni!^_!mom!nl�gcn_m!mc!hi!]o_hn[h!]ih!^i]o(
g_hnim'!f[!h_a[]c�h!^_!nl�hmcni!jil!]c_lnim!n_llcnilcim!i!f[m!^_]f[l[]cih_m!
g_^c�nc][m!ko_![hoh]c[h!g_^c^[m!ko_!f_m!l_mnlcha_h!^_l_]bim)!

H[!g_^c^[!ao\_lh[g_hn[f!^_!f[!jlcp[]c�h!^_!f[!fc\_ln[^'!ko_!bis!_h!
^�[!m_!oncfct[!^_!`ilg[!mcmn_g�nc]['!_m!oh[!go_mnl[!^_f!ji^_l!_mn[n[f!mi\l_!
fim!mod_nim!s!nc_h_!`o_ln_m!l_j_l]omcih_m!n[hni!j[l[!koc_h_m!f[!pcp_h!_h!
][lh_!jlijc[!]igi!koc_h_m!nc_h_h!f[m!][l[]n_l�mnc][m!ko_!ff_p[l�[h![!ko_!
jin_h]c[fg_hn_!jo^c_l[h!m_l!mig_nc^im![!_ff[m)!

Pi^[m!_mn[m!g_^c[m!mih![jlijc[^[m!mo\d_ncp[g_hn_!jil!fim!gcal[hn_m'!
koc_h_m!^_m[lliff[h!^cmnchn[m!`ilg[m!^_![mogcl!s!l_mjih^_l![!_mn[m!j_^[(
aia�[m!_mn[n[f_m![!j[lncl!^_! mo! nl[s_]nilc['! mo!]ih^c]c�h!^_!a�h_li!s! mo!
`ilg[]c�h!j[lnc]of[l'![m�!]igi!^_!f[!_rj_lc_h]c[!gcal[nilc[!ko_!f_m!b[s[!
ni][^i!pcpcl)!
Ah!f[!jl�]nc]['!jo_^_!i\m_lp[lm_!oh[!m_lc_!̂ _!g_^c^[m!ao\_lh[g_hn[f_m!

^_!fim!j[�m_m!^_!fim!ko_!m[f_h'!jil!^ih^_!nl[hmcn[h!s![^ih^_!ff_a[h!fim!gc(
al[hn_m!ko_!mcn�[h![!fim!gcal[hn_m!_hnl_!̂ im!jifim)!Lil!oh!f[^i'!_h!f[!jimc\c(
fc^[^!̂ _![mogcl!fim!_`_]nim!̂ _!_m[m!j_^[aia�[m!_mn[n[f_m!ko_!fim!o\c][h!]igi!
nl[hmal_mil_m!^_!f[!f_s'!]igi!mc!bo\c_l[h!]ig_nc^i![fa�h!cf�]cni!i!mcgjf_(
g_hn_!]igi!j_lmih[m!jl_m]ch^c\f_m!ko_!jo_^_h!m_l!`�]cfg_hn_!momncnoc^[m!
_h!_f!�g\cni!f[\il[f!̂ _\c^i![!f[!al[h!][hnc^[^!̂ _!gcal[hn_m6!_f!inli!jifi!̂ _!
n_hmc�h!_m!mo!jlijci!jlis_]ni!^_!pc^[!i!mom!_m`o_ltim!j[l[!_hpc[l!l_]olmim!
[!oh[!`[gcfc[!i!fial[l!f[m!g_n[m!_]ih�gc][m!ko_!m_!b[s[h!jlijo_mni)!?i(
gi!j[ln_!^_!_mn_!jlis_]ni!gcal[nilci!m_!_h]o_hnl[!n[g\c�h!f[!jimc\cfc^[^!
^_![mogclm_!]igi!][j[]_m!^_![`lihn[l!_m[m![^p_lmc^[^_m!i!^_!l_mcmncl!j[l[!
mi\l_jih_lm_!n[hni![!i\mn�]ofim!jlijcim!^_!fim!nl[s_]nim'!]igi![!f[m!]ih^c(
]cih_m!f[\il[f_m!s![!f[m!_rca_h]c[m!^_!oh[!mi]c_^[^!^_!ff_a[^[)

?[^[!gcal[hn_'![!j[lncl!^_!mo!_rj_lc_h]c[!j[lnc]of[l!s!mo!l_`f_rcpc^[^'!
[mog_!oh[!jimc]c�h!`l_hn_![!_mn_!j[hil[g['!mch!ko_!_rcmn[!oh!j[nl�h!^_(
n_lgch[hn_!s![!nl[p�m!^_!oh!jli]_mi!_h!_f!ko_!go]b[m!p_]_m!ch`fos_h!f[m!
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]if_]ncpc^[^_m!^_!f[m!ko_!`ilg[h!j[ln_'!s[!m_[!_h!_f!]ihn_rni!`[gcfc[l'!]i(
gohcn[lci!^_!ilca_h!i!^_mnchi'!i!_h!_f!�g\cni!^_!f[m!ila[hct[]cih_m!^_!f[!
mi]c_^[^!]cpcf!i!^_!^_l_]bim!bog[him)
Am[m!j_^[aia�[m!_mn[n[f_m!l_mj_]ni!^_!koc�h!_m!_f!gcal[hn_!s!]o�f!mo!

j[j_f!_h!oh!]ihn_rni!nl[hmh[]cih[f!]igi!_mn_'!nc_h_!n[g\c�h!oh!_`_](
ni!g�m!moncf!s![gjfci)!@c]b[m!_mnl[n_ac[m!j_^[a�ac][m!]ihnlc\os_h![!]l_[l!
hi]cih_m!^igch[hn_m!mi\l_!koc�h_m!mih!_mim!gcal[hn_m'!mi\l_!mom!^_l_(
]bim!s!mi\l_!f[m!l_mjihm[\cfc^[^_m!_mj_]c`c][m!ko_!fim!Amn[^im'!s[!m_[!_h!_f!
ilca_h'!_h!_f!nl�hmcni!i!_h!_f!^_mnchi'!nc_h_h!l_mj_]ni!^_!_ffim)!

Amn[m!pcmcih_m!^igch[hn_m!i!b_a_g�hc][m!mih!jlijo_mn[m'!l_`ilt[^[m!
s!_h![faohim!][mim!]o_mncih[^[m!jil!fim![]nil_m!s!^cm]olmim!mi]c[f_m!]ih!
][j[]c^[^!^_!ch`fo_h]c['!_hnl_!fim!ko_!h_]_m[lc[g_hn_!m_!_h]o_hnl[!_f!Am(
n[^i)!Arcmn_'!jil! fi!n[hni'!oh[!joah[!j_lg[h_hn_!jil! f[!^_`chc]c�h!^_f!
mcahc`c][^i!^_!m_l!gcal[hn_'!mom!^_l_]bim!s!i\fca[]cih_m!l_mj_]ni!^_!f[m!
mi]c_^[^_m!]ih!f[m!ko_!_mn�!_h!l_f[]c�h)!

H[m!][j[]c^[^_m!^_m[lliff[^[m!jil!fim!gcal[hn_m'!jil!f[m!ila[hct[]ci(
h_m!ko_!_mnim!`ilg[h!i!jil!^cp_lm[m!ila[hct[]cih_m!^_!f[!mi]c_^[^!]cpcf'!
]ih`lihn[h!]ihncho[g_hn_!_mn[m!pcmcih_m!̂ igch[hn_m!s!\om][h!_limcih[l(
f_m!s!]o_mncih[lf[m)!H[!jimc\cfc^[^!^_!oh!][g\ci!mi]c[f![!`[pil!^_!fim!gc(
al[hn_m!j[m['!h_]_m[lc['![ohko_!hi!_r]fomcp[g_hn_'!jil!oh[!]ihnc_h^[!_h!
_mn_!n_ll_hi!^_!f[!jli^o]]c�h!mi]c[f!^_!fim!mcahc`c][^im)!

0+,5<0+(+,;!,-,*<(+(;!769!36;!796*,;6;!40.9(<6906;

Af!chpifo]l[gc_hni!_h!fim!jli]_mim!gcal[nilcim!^_d[!oh[!m_lc_!^_!g[l][m!
s!ho_pim!l_`_l_hn_m!_h!fim!mod_nim!ko_!^_\_h![^[jn[lm_![!oh[!ho_p[!mi]c_(
^[^!]ih!pcmcih_m'!p[fil_m!s!jl�]nc][m'!_hnl_!inlim![mj_]nim'!ko_!f_m!l_mofn[h!
[f!jlh]cjci![d_him)!Amn_!jli]_mi!^_![^[jn[]c�h!_m!jifcm�gc]i)!Ji!ni^im!
fim!gcal[hn_m!m_![jlijc[h!^_!fim!l_`_l_hn_m!^_!f[!mi]c_^[^!^_!ff_a[^[!^_!
g[h_l[!ohc`ilg_)!Qh!l_`_l_hn_!]_hnl[f!ko_!_mn�!jl_m_hn_!_h!fim!jli]_mim!
^_![jlijc[]c�h!̂ _!fim!l_`_l_hn_m!̂ _!f[!mi]c_^[^!̂ _!ff_a[^[!_m!_f!foa[l!mi]c[f!
^_m^_!_f!ko_!_mn[!m_!jli^o]_6!_m!^_]cl'!ko_!_f!^_m_i!^_![mogcl!fim!_f_g_h(
nim!^_!f[!mi]c_^[^!^_!ff_a[^[!mifi!jo_^_!l_[fct[lm_!^_m^_!oh!foa[l!mi]c[f!
^_!_koc^[^!i!jf_h[!j[lnc]cj[]c�h)!

Him!gcal[hn_m!l_nig[h!s!m_![jlijc[h!^_!oh[!mi]c_^[^![!f[!ko_!ch(
n_hn[h![]]_^_l!^_m^_!oh[!]ih^c]c�h!^_!^_mcao[f^[^'!^_m^_!oh!foa[l!mo(
\il^ch[^i!_h!_f!ko_!_f![]]_mi![!oh!_gjf_i!`ilg[f'![!f[!_^o][]c�h!^_!f[m!
ho_p[m!a_h_l[]cih_m!s!f[!jimc\cfc^[^!^_!]ihn[l!]ih!m_lpc]cim!^_!m[fo^'!jil!
g_h]cih[l![faohim!^_!fim![mj_]nim!^_!g[sil!l_f_p[h]c['!cgjfc][l�h!g�m!
^_!oh[!\[n[ff[)!O_!_mn�!QR!SNPa\!_h!oh[!mi]c_^[^!^cmnchn[!^_!f[!jlijc['!j_li!
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mch!ji^_l!m_hnclm_!nin[fg_hn_!j[ln_!^_!_ff[!o!i\m_lp[h^i!ni^i!_f!nc_gji!
ko_!_rcmn_h!inl[m!j_lmih[m!ko_!]o_hn[h!]ih!_f!l_]ihi]cgc_hni!_mn[n[f!s!
ko_'!jil!_h^_'!nc_h_h!^_l_]bim'!m[ncm`[]nil_m!i!m_lpc]cim!ko_!_ffim!^_m_[(
l�[h!n_h_l!s!ko_'!mch!_g\[lai'!hi!jo_^_h!i\n_h_l)!

Amn[!m_hm[]c�h!]ihnl[^c]nilc[!^_!m_l!j[ln_!s![f!gcmgi!nc_gji!m_hncl(
m_!_r]foc^i'!n[g\c�h!f[!_rj_lcg_hn[g!fim!gcal[hn_m!ko_!l_nilh[h![!mo!
j[�m!i![!mom!fi][fc^[^_m!^_!ilca_h'![ohko_!_h!_`_]ni'!f[m!]ih^c]cih_m!mih!
^cmnchn[m'!s[!ko_!_f!b_]bi!^_!_h]ihnl[lm_!ho_p[g_hn_!_h!mo!n_llcnilci!^_!
ilca_h!f_m!inila[!]c_lnim!^_l_]bim)!Och!_g\[lai'!fim![�im!ko_!b[h!_mn[^i!
`o_l['!f[![^[jn[]c�h![!inlim!l_`_l_hn_m!]ofnol[f_m!s!oh!ho_pi!jli]_mi!^_!
[^[jn[]c�h!jlipi][h!_m_!m_hncgc_hni!^_!_rnl[�_t[!s!fim!]ifi][!^_!ho_(
pi!_h!oh[!mcno[]c�h!^_!`[fn[!^_!_koc^[^!l_mj_]ni!^_!koc_h_m!hi!b[h!n_(
hc^i!_m_!j_lci^i!^_!_mn[l!`o_l[!^_!mo!j[�m!i!mo!fi][fc^[^)!O_!nl[n[!^_!oh[!
_rj_lc_h]c[![g\cp[f_hn_'!jo_mni!ko_!b[s!ko_!]ihmc^_l[l!n[g\c�h!ko_!f[!
_rj_lc_h]c[!gcal[nilc[!f_m!b[\l�!jlijil]cih[^i!ho_p[m!b[\cfc^[^_m!s!_r(
j_lc_h]c[m!ko_!n[g\c�h!ji^l�[h!l_jiln[lf_m!]c_ln[m!p_hn[d[m!l_mj_]ni!^_!
koc_h_m!hi!b[h!n_hc^i!f[!_rj_lc_h]c[!gcal[nilc[)!

Him!gcal[hn_m'!_h!mo!_rj_lc_h]c[!j[lnc]of[l!i!]if_]ncp['!m_!_h`l_hn[h!
[!oh[!j[l[^id[!_h!_f!][gji!^_!f[![onihig�[)!Amni!mcahc`c][!ko_'!j[l[!ni(
g[l!f[!chc]c[ncp[!s!n_h_l!]c_lni!�rcni!_h!f[!^_]cmc�h!^_!gcal[l'!mi\l_!ni^i!
]o[h^i!m_!b[]_!mch!f[m!]ih^c]cih_m!s!^i]og_hnim![^_]o[^im'!m_!l_koc_l_!
][j[]c^[^!^_![a_h]c[!s!oh[![]no[]c�h!ko_'!jil!f[!p�[!^_!fim!b_]bim'!hi!m_!
jfc_a[![!fim!il^_h[gc_hnim!f_a[f_m!ko_!jlib�\_h!_f!nl�hmcni!hc![!f[m!\[ll_(
l[m!`�mc][m'!hc![![ko_ff[m!ko_!b[h!mc^i!]ihmnloc^[m!jil!_f!big\l_'!hc!n[g(
ji]i![!fim!^cmjimcncpim!i!pcacf[h]c[m!jifc]c[f_m)!
Af!b_]bi!gcmgi!^_!gcal[l!_h!f[m!]ih^c]cih_m!m_�[f[^[m'!b[!l_ko_(

lc^i!mi\l_j[m[l!]c_lnim!g_][hcmgi!^_!]ihnlif!s!b[!cgjfc][^i!]ihmc^_(
l[lm_![!m�!gcmgi'![f!g_him!cgjf�]cn[g_hn_'!]igi![faoc_h!]ih!^_l_]bi![!
l_[fct[l!^c]b[![]]c�h!s'![!nl[p�m!^_!_ff['![mjcl[l![!g_dil[l!f[!][fc^[^!^_!pc(
^[)!L[l[^�dc][g_hn_'!_mn_![]]cih[l![onih�gi!]ifi][![!fim!gcal[hn_m!_h!
oh[!]ih^c]c�h!_h!f[!ko_!f[m!^cmjimc]cih_m!_mn[n[f_m!s!f[m![]]cih_m!jifc]c[(
f_m!jo_^_h!mcno[lfim!_h!oh[!_mj_]c_!^_!tih[!̂ _!ch^_`chc]c�h!_!ch^_`_hmc�h!
f_a[f!_h!n[hni!b[h!ch`lchac^i!f[m!hilg[m)!Ah!_m_!gcmgi!m_hnc^i!m_!o\c][!
oh!cg[ach[lci!]igj[lnc^i!mi]c[fg_hn_!l_mj_]ni!^_!ko_![f!^_mi\_^_]_l!
f[m!hilg[m'!f[![onilc^[^!i!fim!]o_ljim!jifc]c[]im!ji^l�[h![]no[l!]ih!g[(
sil!^ol_t[!i!l_^o]c_h^i!_f!g[la_h!^_!mom!^_l_]bim)!Amn[!fcgcn[]c�h!^_!
fim!^_l_]bim!^_!fim!gcal[hn_m!jil!f[!p�[!^_!fim!b_]bim!jo_^_!n[g\c�h!_r(
jl_m[lm_!_h!_f!n_ll_hi!f[\il[f'!_^o][ncpi!s!^_![]]_mi![!m_lpc]cim!^_!m[fo^'!
_hnl_!inl[m!h_]_mc^[^_m!\�mc][m)!
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?ih!_f!jl_^igchci!^_!f[m!cgjfc][]cih_m!_]ih�gc][m'!jif�nc][m!s!f_a[f_m'!
f[m!]ihm_]o_h]c[m!^_!f[!gcal[]c�h!_h!_f!n_ll_hi!^_!f[!m[fo^!mo_f_h!_mn[l!
ji]i!pcmc\cfct[^[m)!Ah!_mn_!][gji!^_!f[!m[fo^!^_!fim!gcal[hn_m'![ko_ff[m!mc(
no[]cih_m!ko_!nc_h^_h![!m_l!g_h]cih[^[m!]igi!_h`_lg_^[^_m!i!lc_maim!
^_m^_!oh!johni!^_!pcmn[!\cif�ac]i!mo_f_h!m_l!g�m![\il^[^[m!ko_!f[m!ko_!
m_!l_`c_l_h![f!�g\cni!jmc]imi]c[f)
H[m!l_j_l]omcih_m!_h!_mn_!�fncgi!][gji'!mc!\c_h!b[h!mc^i!_mno^c[^[m!

]igi!]ihdohni!^_!mcahim!s!m�hnig[m![!j[lncl!^_!_h`iko_m!ko_!j_lgcn[h!
mo!_mn[h^[lct[]c�h'! n[g\c�h! l_koc_l_h! m_l! ch]foc^[m!_h!oh!]ihn_rni!^_!
g[sil![gjfcno^)!Ahnl_!fim![mj_]nim!ko_!`[pil_]_h!s!l_]lo^_]_h!f[m!l_j_l(
]omcih_m!ch^_m_[^[m!ko_!f[!gcal[]c�h![][ll_[!m_!_h]o_hnl[h!f[m!j_holc[m!
_]ih�gc][m!s!^cmnchn[m!mcno[]cih_m!^_!fcgcn[]c�h!ko_!][l[]n_lct[h!f[!nl[(
s_]nilc[!^_!gcal[hn_m)!
H[! ]ih^c]c�h! ^_! a�h_li! _m! n[g\c�h! oh! `[]nil! ^_n_lgch[hn_! j[l[!

]igjl_h^_l!f[m!l_j_l]omcih_m!jmc]imi]c[f_m!^_!f[!gcal[]c�h)!Amni!i\_^_(
]_!n[hni![!f[!hilg[fct[]c�h!^_!f[!pcif_h]c[!]ihnl[!f[m!god_l_m'!ch]foc^[!f[!
m_ro[f'!]igi![!fim!_mn_l_incjim!mi]c[f_m!l_mj_]ni!^_!fi!ko_!m_!]ihmc^_l[!
ko_!̂ _\_h!i!hi!b[]_l!f[m!god_l_m'!fim!lif_m!ko_!b[h!̂ _![^ijn[l'!_f!_h][lai!
mi]c[f!^_!f[!]lc[ht[)!=mcgcmgi'!f[!gcal[]c�h!_r[]_l\[!`ilg[m!^_!ch_koc(
^[^!ko_!mo\il^ch[h![!f[m!god_l_m'!]igi!mih!_f!ncji!^_!l_f[]c�h!^_!j[l_d[!
i!f[m!`ilg[m!^_!_d_l]c]ci!^_!f[!m_ro[fc^[^!ko_!mih!mi]c[fg_hn_![^ijn[^[m'!
_!ch]fomi!_f!ncji!^_!nl[\[di!s!m[f[lci!ko_!l_]c\_h'!][mc!mc_gjl_!g�m!\[di!
l_mj_ni![f!^_!fim!big\l_m)!

?igi!m_!b[![laog_hn[^i'!]ih!\[m_!_h!f[!ch`ilg[]c�h!ko_!m_!jl_(
m_hn[!_h!_mn_!nl[\[di'!f[m!l_j_l]omcih_m!jmc]imi]c[f_m!hi!^_m_[^[m!hi!_mn�h!
jl_m_hn_m!^_!g[h_l[!g_]�hc][!_h!ni^i!jli]_mi!gcal[nilci'!mchi!ko_!m_!
pch]of[h!^_!`ilg[!^cl_]n[!]ih!f[m!]ih^c]cih_m!_h!ko_!m_!gcal['!]igi!m_!
_d_gjfc`c][!]ih!f[!nl[s_]nilc[!^_!fim!gcal[hn_m!ko_!m_!b[!gimnl[^i)!

Ah!]ihnl[j[ln_'!l_m[fn[h!f[m!_mnl[n_ac[m!^_!l_mcmn_h]c[!ko_!ff_p[h![!][\i!
fim!gcal[hn_m'!mi\l_!ni^i!_h!fi!ko_!m_!l_`c_l_![!f[m!`ilg[m!^_!fo]b[!]if_](
ncp[!jil!mom!^_l_]bim'!j[l[!f[!jl_m_hn[]c�h!^_!m_lpc]cim!s!mifc^[lc^[^!]ih!
inlim!gcal[hn_m!s! f[!l_]l_[]c�h!^_!l_`_l_hn_m!]ofnol[f_m!^_!ilca_h'!j[l[!
ko_!m_!l_jli^ot][h!_h!f[!mi]c_^[^!̂ _!ff_a[^[!jil!g_^ci!̂ _!f[!g_gilc['!i!
ko_!`o_lih![^koclc^im!^ol[hn_!_f!jli]_mi!gcal[nilci!s!m_!l_]l_[h![f!pif(
p_l![f!j[�m!i!l_ac�h!^_!ilca_h)!
N_mofn[!_g\f_g�nc][!f[!`ilg[!^_![jlijc[]c�h!^_!fim!g_][hcmgim!do(

l�^c]im'!_mj_]c[fg_hn_!^_f!^_l_]bi!^_![mcfi'!]igi!_mnl[n_ac[!j[l[! n_h_l!
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g_dil_m!jimc\cfc^[^_m!^_!�rcni!_h!_f!jlis_]ni!gcal[nilci![f!nc_gji!ko_!
l_koc_l_!s!jimc\cfcn[!ko_!_f!gcal[hn_!m_!]ihmc^_l_![!m�!gcmgi!]igi!mod_(
ni!^_!^_l_]bi'!g�m![ff�!^_!f[!j[mcpc^[^!i!f[!pc]ncgct[]c�h)!
Qh!�g\cni!_mj_]c[fg_hn_!jli\f_g�nc]i!_m!f[!_rj_lc_h]c[!̂ _!f[!̂ _n_h(

]c�h!ko_'!^_m^_!oh[!j_lmj_]ncp[!jmc]imi]c[f'!mog[!f[m!l_j_l]omcih_m!ko_!
jo_^_h!ilcach[lm_![f!p_l!nloh][^i!oh!jlis_]ni!gcal[nilci'!]ih![ko_ff[m!
ko_!m_!ilcach[h!jil!_mn[l!jlcp[^i!^_!f[!fc\_ln[^)!O_!nl[n['!_hnih]_m'!^_!oh[!
^i\f_!`ilg[!^_![`_]n[]c�h!ko_!m_!jin_h]c[!gono[g_hn_!s!ko_!^_\_!m_l!
^_hoh]c[^[!s!]igjl_h^c^[!]ih!g[sil!jli`oh^c^[^![!j[lncl!^_!mo]_mcp[m!
chp_mnca[]cih_m)!
?igi!j[ln_!^_!f[m!f�h_[m!^_!chp_mnca[]c�h!ko_![!^_m[lliff[lm_!_h!fi!

mo]_mcpi!m_!_h]o_hnl[h!f[m![`_]n[]cih_m!jmc]imi]c[f_m!jil!a�h_li!s!aloji!
^_!_^[^'!^_mn[][h^i!f[!h_]_mc^[^!^_!]igjl_h^_l!]ih!g[sil!jli`oh^c^[^!
f[m![`_]n[]cih_m!_h!fim!gcal[hn_m!ko_!mih!hc�im!s!d�p_h_m!s!]os[!j[lnc(
]cj[]c�h!_h!fim!jli]_mim!gcal[nilcim!b[![og_hn[^i!^_!`ilg[!^l[g�nc][!
^ol[hn_!fim!�fncgim![�im)!=mcgcmgi'!f[m!l_j_l]omcih_m!jmc]imi]c[f_m!ko_!m_!
[mi]c[h![!f[!pcif_h]c[!]ihnl[!f[m!god_l_m!^_\_h!m_l!^i]og_hn[^[m!s!]ig(
jl_h^c^[m!]ih!g[sil!jli`oh^c^[^)!?igi!oh[!mcno[]c�h!ko_!m_![lnc]of[!s!
jin_h]c[!]ih!f[!jli\f_g�nc][!s[!l_]ihi]c^[!_h!_f!j[�m!s!_h!f[!l_ac�h'!]i(
gi!_m!_f!][mi!^_!fim!`_gchc]c^cim)!
=mcgcmgi'!_h!h_]_m[lci!]ihn[l!]ih!g_dil!ch`ilg[]c�h!s!]ih![h�fc(

mcm!]igjl_hmcpim!^_f![]]_mi!_`_]ncpi![!l_]olmim!^_!m[fo^!jil!j[ln_!^_!fim!
gcal[hn_m!_h!][^[!oh[!^_!f[m!_n[j[m!^_f!jli]_mi!gcal[nilci)!H[!l_f_p[h]c[!
s!ola_h]c[!hi!mifi!^_!]igjl_h^_l!_mn[!jli\f_g�nc][!mchi!^_!a[l[hnct[l!
_f![]]_mi!_`_]ncpi![!m_lpc]cim!^_!m[fo^'!ch]foc^[!f[!jl_p_h]c�h!s!mom!^_n_l(
gch[hn_m!mi]c[f_m)!Qh![mj_]ni!]f[p_!_h!_mn_!m_hnc^i!_m!ko_!f[m![onilc^[^_m!
m[hcn[lc[m!m_!]igjlig_n[h![!\lch^[l!f[!ch`ilg[]c�h!l_`_l_hn_![!fim!m_l(
pc]cim'!^c[ah�mnc]im!s!h_]_mc^[^_m!_mj_]�`c][m!ko_!i`l_]_h![!fim!gcal[hn_m!
_h!f[m!chmncno]cih_m!j�\fc][m'!^_!n[f!`ilg[!ko_!m_[!jimc\f_!^[l!m_aocgc_hni!
s!jlijih_l![fn_lh[ncp[m)!

Amn[m!ch_koc^[^_m!bcmn�lc][m!_!chmncno]cih[f_m!_h!f[!`[fn[!^_![]]_mi![!
fim!m_lpc]cim!^_!m[fo^!jil!j[ln_!^_!fim!gcal[hn_m'!ko_!m_![lnc]of[!]ih!f[!
g_l][hncfct[]c�h!^_!fim!m_lpc]cim!^_!m[fo^!ko_!jlcp[!^_!m_lpc]cim![!inlim!
m_]nil_m!mi]c[f_m!g[silcn[lcim'!m_!b[!jo_mni!^_!g[hc`c_mni!_h!mcno[]cih_m!
]ih!f[m!^_!f[!j[h^_gc[!^_!?ipc^!,4'!]osi!^_m_hf[]_![�h!_m!ch]c_lni!_h!
_f!gig_hni!^_!]ih]focl!_mn[!i\l[!s!ko_!ji^l�!^[l!ilca_h![!ho_p[m!f�h_[m!
^_!chp_mnca[]c�h)!
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=f!`i][fct[l!f[m!jli\f_g�nc][m!^_f!l_nilhi'!f[!^_jiln[]c�h!s!_f!l_`oaci'!m_!
pcmfog\l[!inli!_d_!^_![h�fcmcm!ko_!m_!l_`c_l_![!f[m!n_hmcih_m!i!ch]fomi!]ih(
nl[^c]]cih_m!_hnl_!f[m!jli\f_g�nc][m!s!f[m![]]cih_m!ao\_lh[g_hn[f_m'!ko_!
hi!mih!_r]fomcp[m!^_!I�rc]i'!_h!f[m!`lihn_l[m!hiln_!s!mol!^_!ho_mnli!j[�m)!
Af!jlcg_l!_f_g_hni!ko_!]ihn_rno[fct[!_mn_!][gji!^_!n_hmc�h!_m!f[!j_l(
mcmn_h]c[!^_!oh[!l_n�lc][!ko_![j_f[![!f[!]iij_l[]c�h!chn_lh[]cih[f!j[l[!_f!
^_m[lliffi!s!ko_'!_h!f[!p�[!^_!fim!b_]bim'!m_!]ihpc_ln_!jlch]cj[fg_hn_!_h!
`ch[h]c[gc_hni!j[l[!]o_ljim!jifc]c[]im!i!gcfcn[l_m![!`ch!^_!ko_!l_[fc]_h!
f[m!`oh]cih_m!^_!pcacf[h]c[!^_!f[!m_aolc^[^!s!]ihn_h]c�h!^_!gcal[hn_m![!
fim!ko_!m_!]ihmc^_l[!]igi!x`fodi!gcal[nilciy)

Knli!][gji!^_!n_hmc�h!_hnl_!_mn[m!^im!jlch]cj[f_m!`lihn_l[m!g_rc][(
h[m!_m!f[!̂ _`chc]c�h!̂ _!]o�f!_m!_f!j[l[^cag[!ko_!m_![^ijn[!j[l[!ilc_hn[l!f[m!
[]]cih_m!ao\_lh[g_hn[f_m!_h!][^[!oh[!^_!f[m!^im!`l[hd[m!`lihn_lct[m!]i(
ll_mjih^c_hn_m)!Lil!oh!f[^i'!m_!l_]oll_![f!^cm]olmi!]\YpaVPNZR[aR!P\__RPa\!^_!
_pcn[l!]o[fkoc_l!ncji!̂ _!̂ cm]lcgch[]c�h!s!̂ _f!l_mj_ni![!fim!̂ _l_]bim!̂ _!fim!
gcal[hn_m'!s[!m_[!jilko_!_mn�h!l_]ihi]c^im!chn_lh[]cih[fg_hn_!i!jilko_!
m_!_h]o_hnl[h!_hoh]c[^im!_h!f[!f_acmf[]c�h!g_rc][h[)!
Ah!]ihnl[mn_'!m_![^ijn[h!g_^c[m!ko_!m_!_rjl_m[h!n[hni!_h!fim!nl�gcn_m!s!

]lcn_lcim!ko_!m_!oncfct[h!_h!fim!jli]_^cgc_hnim!gcal[nilcim!ko_!^_\_h!l_[(
fct[l!fim!_rnl[hd_lim'!]igi!_h!f[!chmn[f[]c�h!^_!jo_mnim!s!]ihnlif_m!`lihn_lc(
tim!ko_!nc_h_h!f[!`ch[fc^[^!^_!^_n_h_l!_!chc]c[l!_f!jli]_^cgc_hni!^_!^_jil(
n[]c�h!^_!fim!gcal[hn_m)!Ah!_mn[m!f[\il_m!^_!]ihnlif!gcal[nilci!j[lnc]cj[h!
n[hni!_f_g_hnim!jifc]c[f_m!s!gcfcn[l_m!]igi![a_hn_m!gcal[nilcim)!?igi!l_(
mofn[^i!^_!_mn[!_mnl[n_ac['!f[![]]c�h!ao\_lh[g_hn[f!nl[hmcn[!_h!oh!m_hnc^i!
ijo_mni![!f[!̂ cm]olmcpc^[^!g_h]cih[^[!s!]ihpc_ln_!_mn[!�fncg[!_h!oh[!l_n�(
lc][!mch!]ihn_hc^i)!D_![ko�!inl[!^_!f[m!f�h_[m!^_!chp_mnca[]c�h!ko_!l_koc_l_!
]ihn[l!]ih!g[sil!ch`ilg[]c�h!s!jli`oh^c^[^!_h!_f![h�fcmcm)

@_!fi![hn_lcil!m_!^_lcp[!inli!][gji!^_!n_hmc�h!ko_!_m!_f!^_f![]]_mi!
^_!fim!gcal[hn_m![!fim!^_l_]bim!mi]c[f_m!]igi!f[![n_h]c�h!^_!f[!m[fo^'!f[!
_^o]]c�h!s!]ihn[l!]ih!oh!_gjf_i!^cahi'!_hnl_!inlim)!=ko�!m_!_h]o_hnl[!
inl[!p_t!f[!n_hmc�h!_hnl_!oh[!l_n�lc][!s!ohim!fch_[gc_hnim!f_a[f_m!ko_!m_(
�[f[h!ko_!_mn_!ncji!^_!^_l_]bim!^_\_l�[!l_]ihi]_lm_![!fim!gcal[hn_m'!]ih!
f[!mcno[]c�h!ko_!]ihnch�[!pca_hn_!_h!I�rc]i'!s[!ko_!migim!oh!j[�m!_h!_f!
ko_!]_l][!^_!f[!gcn[^!^_!f[!ji\f[]c�h!pcp_!_h!f[!ji\l_t[!s!^ih^_!hi!m_!
b[!a[l[hnct[^i!_f![]]_mi!][\[f![!f[!m[fo^!s!f[!_^o][]c�h)!
=m�'!]o[h^i!f[m![onilc^[^_m!g_rc][h[m!jf[hn_[h!ko_!m_!^_\_h!\lch(

^[l!m_lpc]cim![!fim!gcal[hn_m'!m_!a_h_l[!oh!l_]f[gi!l_mj_]ni!^_!jil!ko�!
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b[\l�[!^_!a[l[hnct�lf_m!_mim!^_l_]bim!]ih!l_]olmim!j�\fc]im'!gc_hnl[m!ko_!
_mni!hi!m_!b[!b_]bi!]ih!f[!ji\f[]c�h!g_rc][h[)!Och!_g\[lai'!hi!n_h^l�[!
ko_!m_l!h_]_m[lci!_m]ia_l!_hnl_!oh[!s!inl[!^_!_mn[m!ij]cih_m'!mchi!a[l[h(
nct[l!oh!a[mni!mi]c[f!ko_!]o\lc_l[![g\[m!h_]_mc^[^_m)!Lil!_f!]ihnl[lci'!mc!
m_!jo^c_l[!]ihn[l!]ih!oh!mcmn_g[!^_!m[fo^!s!^_!_^o][]c�h!]ih`ilg[^i!
jil!chmncno]cih_m!m�fc^[m!s![^_]o[^[g_hn_!`ch[h]c[^[m'!ji^l�[!ila[hct[lm_!
_f![]]_mi!^_!f[!ji\f[]c�h!gcal[hn_![!^c]bim!m_lpc]cim!mch!ko_!_mni!cgjfc(
][l[!oh[!_mj_]c_!^_!]igj_n_h]c[!_hnl_![g\[m!ji\f[]cih_m!jil!f[!l_]_j(
]c�h!^_!fim!m_lpc]cim)!
Af!inli!][gji!^_!n_hmc�h!_m!f[!]ih^c]c�h!^_!mi\_l[h�[!^_!][^[!ohi!

^_!fim!j[�m_m!cgjfc][^im!s[!ko_'!^_m^_!_m[!`[]ofn[^'!][^[!ohi!^_!_ffim!^_(
\_l�[!^_`chcl!mo!jif�nc][!gcal[nilc[)!Och!_g\[lai'!f[!^_`chc]c�h!^_!^c]b[!
jif�nc][!m_!b[![mi]c[^i![!f[m!l_f[]cih_m!chn_lh[]cih[f_m!_h!g[n_lc[!_]ih�(
gc][)!Amni!mcahc`c][!ko_!Amn[^im!Qhc^im'!]igi!jlch]cj[f!]ihmogc^il!ch(
n_lh[]cih[f!^_!jli^o]nim!g_rc][him'!_d_l]_!oh!cgjiln[hn_!]ihnlif!mi\l_!
f[!jif�nc][!_]ih�gc][!g_rc][h[!s'![!nl[p�m!^_!_mn['!mi\l_!f[!jif�nc][!gcal[(
nilc[!s!f[m!_mnl[n_ac[m!^_!m_aolc^[^!h[]cih[f)!
=m�'!I�rc]i!_mn�!_h!oh!][gji!^_!n_hmc�h'!s[!ko_!jil!oh!f[^i!m_!p_!

i\fca[^i![!_mn[\f_]_l!`ilg[m!^_!]ihnlif!^_!f[!ff_a[^[!^_!gcal[hn_m!]_h(
nli[g_lc][him!]ih!^_mnchi![!Amn[^im!Qhc^im!s'!^_!_mn[!`ilg['!a_h_l[!mc(
no[]cih_m!_h!f[m!ko_!_mnim!gcal[hn_m!mih!pcif_hn[^im'!^_n_hc^im!i!^_jil(
n[^im)!=f!gcmgi!nc_gji'!hi!jo_^_!̂ _d[l!̂ _!̂ _g[h^[l!oh!nl[ni!̂ cahi!j[l[!
fim!gcal[hn_m!g_rc][him!ko_!\om][h!chn_lh[lm_!_h!n_llcnilci!_mn[^iohc(
^_hm_!i!ko_!s[!m_!_h]o_hnl[h!_mn[\f_]c^im!_h!_m_!j[�m)!

Oc!\c_h!_m!nin[fg_hn_!]igjl_hmc\f_!ko_!f[m![]]cih_m!ao\_lh[g_hn[f_m!
m_![^[jn_h![!f[!mcno[]c�h!s!jli\f_g�nc][m!^_!][^[!oh[!^_!f[m!`lihn_l[m!s![!
f[m!l_f[]cih_m!chn_lh[]cih[f_m!pca_hn_m'!n[g\c�h!_m!]c_lni!ko_!f[m!]cl]ohm(
n[h]c[m!_rca_h!jil!j[ln_!^_f!Amn[^i!g_rc][hi!f[!\�mko_^[!^_!f[!]ib_l_h(
]c[!_hnl_!mom!^cmnchn[m!jif�nc][m!s!jlial[g[m!_h`i][^im![!fim!gcal[hn_m'!_h!
fim!ko_!_f!l_mj_ni![!fim!^_l_]bim!bog[him'!ch]foc^im!fim!^_l_]bim!mi]c[f_m!
s!f[\il[f_m'!^_\_h!m_l!oh[!jlcilc^[^)!Bl_hn_![!f[m!g�fncjf_m!n_hmcih_m!ko_!
m_aol[g_hn_!ch]fos_h!inl[m!g�m![ff�!^_!f[m![ko�!g_h]cih[^[m'!f[!jimnol[!
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