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<f�`ch_�^c�moj_l[l_�f[�gifn_jfc]cnv�_�f[�`l[gg_hn[tcih_�^_afc�mnlog_hnc�^c�jlial[gg[tcih_�jlial_mmcp[g_hn_�chnli^innc�h_ff_�

^cp_lm_�`[mc�^_ffà_pifotcih_�hilg[ncp[)�cf�KD<J�jo{�l[jjl_m_hn[l_�ohàijjilnohcnv�̂ c�gcafcil[g_hni�_�^c�m_gjfc`c][tcih_�^_ff_�

^_]cmcihc�jlial[gg[nc]b_�j_l� f_�[ggchcmnl[tcihc�][g_l[fc+�G[�jlimj_nncp[�x�ko_ff[�^c�[^inn[l_�oh[�fiac][�^c�jc[hc`c][tcih_�

chn_al[n[� _� ila[hc][)� ]b_� j_lg_nn_� ^c� i``lcl_� oh[� pcmcih_� ]igjf_mmcp[� ^c� nonnc� afc� _f_g_hnc� ]b_� ]imncnocm]ihi� lcgjc[hni�

jlial[gg[nc]i�^_ffà_hn_)�[mmc]ol[h^ih_�f[�mch_lac[)�fà[ffch_[g_hni�_�f[�]i_l_ht[�l_]cjli][+

G[� fiac][�^c� jc[hc`c][tcih_� chn_al[n[� jl_p_^_� mimn[htc[fg_hn_� ]b_� cf� ho]f_i� ch`ilg[ncpi� chctc[f_� mc[� ]imnlocni[�j[lncl_�^[f�

fcp_ffi�mnl[n_ac]i)�h_f�ko[f_�pc_h_�cffomnl[ni�cf�Üp[fil_�jo\\fc]iá�]b_�fà_hn_� chn_h^_�]l_[l_7� f_�fch__�jfolc_hh[fc�^_`chcn_�^[afc�

ila[hc� ^c� ch^clctti�mihi�nl[^inn_� ch�i\c_nncpc�mnl[n_ac]c� nlc_hh[fc)� ch�]i_l_ht[�]ic�ko[fc�mihi�koch^c� ch^cpc^o[nc�afc�i\c_nncpc�

ij_l[ncpc�[hho[fc8�ch�ko_mni�]iljom)�i]]ill_� jl_p_^_l_�_�chm_lcl_�f_�̂ cg_hmcihc�^_f�]ihnl[mni�[ff[�]illotcih_)�^_ff[�nl[mj[l_ht[�

_�^_ff_�j[lc�ijjilnohcnv+

Klijlci� ch� n[f_� innc][)� h_ff[� mn_mol[� x� mn[ni� h_]_mm[lci� ohi� m`ilti� ^c� ]ih]cfc[tcih_� _� ]iil^ch[g_hni� ^_ff_^cp_lm_�`ihnc�

hilg[ncp_�_�ch^clcttc�h_ff_�^cp_lm_�g[n_lc_�chn_l_mm[n_�^[f�KD<J+
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Ä� Gch__�aoc^[�Phcih][g_l_�ch�g[n_lc[�^c�Ncmn_g[�^c�gcmol[tcih_�_�p[fon[tcih_�j_l�f_�>>D<<

2Y_UOZ]]`dUZYQ�Q�_]M^[M]QYdM1

Ä � G_aa_� .6-,/-./

Ä � ?_fc\_l[�<I<>�h+362�^_f� .6�^c]_g\l_�/-/0�%<aacilh[g_hni�/-/0�[f�KI<�/-//&
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Ä � ?cl_nncp[�h+�/�^_f�/3�acoahi�/-.6�*�ÜHcmol_�j_l�jligoip_l_�f_�j[lc�ijjilnohcnv�_�l[``ilt[l_�cf�loifi�^_c�>igcn[nc�Phc]c�

^c�B[l[htc[�h_ff_�<ggchcmnl[tcihc�Ko\\fc]b_á)�_g[h[n[�^[f�Hchcmn_li�j_l�f[�jo\\fc][�[ggchcmnl[tcih_

7MNNU^ZSYU�PQW�[Q]^ZYMWQ1

Ä� Gch__�^c� ch^clctti�j_l�fàch^cpc^o[tcih_�^_c�hoipc�`[\\cmiahc�jli`_mmcih[fc�^[�j[ln_�^_ff_�[ggchcmnl[tcihc�jo\\fc*
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Ä� ?+fam+�0-�g[lti�/--.)�h+� .32�_�mo]]_mmcp_�gi^c`c][tcihc�_^�chn_al[tcihc�%ch�j[lnc]if[l_)fà[lnc]ifi�3�ch�g[n_lc[�̂ c
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ÜJla[hctt[tcih_�̂ _afc�o``c]c�_�`[\\cmiahc�^c�j_lmih[f_á�_�fà[lnc]ifiz*n_l�ÜGch__�̂ c�ch^clctti�j_l�f[�jc[hc`c][tcih_�^_c�

`[\\cmiahc�^c�j_lmih[f_á&
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mnl[tcihc�jo\\fc]b_)�?cj[lncg_hni�^_ff[�`ohtcih_�jo\\fc][)�?_]l_ni�5�g[aaci�/-.5

Ä� ?_]l_ni*f_aa_�.4�`_\\l[ci�/-.4)�h+� .0)�]ihp_lncni�^[ff[�f_aa_� .0�[jlcf_�/-.4)�h+�13�[lnc]ifif/�]igg[�.*\cm
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Ä� ?+G+�3�foafci�/-./)�h+�62�]ihp_lncni)�]ih�gi^c`c][tcihc)�^[ff[�f_aa_�4�[aimni�/-./�h+�.02)�_�chj[lnc]if[l_�ko[hni�jl_pc*

mni�^[ff$[lnc]ifi�/)�]igg[�.-*\cm8

G_� [ggchcmnl[tcihc� jo\\fc]b_� [^inn[hi� cf� jc[hi� nlc_hh[f_� ^_c� `[\\cmiahc� ^c� j_lmih[f_� %_r� [ln+� 06)� ]igg[� .)� ^_ff[�

G_aa_�h+116,.664&� ch�]i_l_ht[�]ih�f[�jc[hc`c][tcih_�jfolc_hh[f_�^_ff_�[nncpcnv�_�^_ff[�j_l`ilg[h]_)� hih]bw�]ih�f_�

fch__�^c�ch^clctti�_g[h[n_�[c�m_hmc�^_ff$[lnc]ifi�3*n_l�̂ _f�?+Gam+�h+� .32,/--.)�chnli^inni�^[f�?+Gam+�h+�42,/-.4)�h_f�lcmj_nni�

^_ff_� `[]ifnv� [mmohtcih[fc� jl_pcmn_� [� f_acmf[tcih_� pca_hn_� _� n_honi� ]ihni� ^_ff[� ]ihmcmn_ht[�^_ff[�^in[tcih_�ila[hc][�^_f�

j_lmih[f_�ch�m_lpctci)�hih]bw�^_ff[�l_f[ncp[�mj_m[+

G[�jl_^cmjimctcih_�̂ _f�jc[hi�nlc_hh[f_�j_l�cf�`[\\cmiahi�̂ _f�j_lmih[f_�̂ _p_�]ihcoa[l_)�j_ln[hni)� fàinncg[f_cgjc_ai�^_ff_�

lcmilm_�jo\\fc]b_�^cmjihc\cfc�_�afc�i\c_nncpc�^c� j_l`ilg[h]_�ila[hctt[ncp[)� _``c]c_ht[)� _]ihigc]cnv�_�ko[fcnv�^_c�m_lpctc�_^�

[mmc]ol[l_�cf�lcmj_nni�^_afc�_kocfc\lc�^c�`ch[ht[�jo\\fc][+

G[�^_n_lgch[tcih_�^_f� `[\\cmiahi�cgjfc][�oh$[nncpcnv�^c�[h[fcmc�_^�oh[�l[jjl_m_hn[tcih_�^_ff_�_mca_ht_�^[f�johni�^c�

pcmn[�ko[hncn[ncpi�lc`_lcni�[ff[�]ihmcmn_ht[�hog_lc][�^_ff_�ohcnv�h_]_mm[lc_[ff$[mmifpcg_hni�^_ff[�gcmmcih�^_ff$@hn_)� @à�

h_]_mm[lci�ch^cpc^o[l_�j[l[g_nlc�]b_�jimm[hi�^_`chcl_�oh�`[\\cmiahi�mn[h^[l^�j_l�[nncpcnv�igia_h__�_�j_l�c�jli]_mmc�^[�

a_mncl_�_�ko[fcn[ncpi�lc`_lcni�[ff_�jli`_mmcihc�_�]igj_n_ht_�lcmjih^_hnc�[ff_�_mca_ht_�̂ _ff$@hn_+

G_� l_]_hnc� gi^c`c]b_� [ffà[ln+� 3� ^_f� ?+fam+� h+� .32,/--.� mihi� `ch[fctt[n_� [ff[� ]l_[tcih_� ^c� oh� [jj[l[ni� jli`_mmcih[f_�

g[aacilg_hn_� ko[fc`c][ni)� ch� al[^i� ^c� l_[fctt[l_� [f� g_afci� afc� i\c_nncpc� ^_`chcnc� h_f� jc[hi� ^_ff_� j_l`ilg[h]_)� mc[�

inncgctt[h^i� Kcgjc_ai�^_ff_� lcmilm_� ^cmjihc\cfc� _� mc[�jli]_^_h^i� [ff_� [mmohtcihc)� ch�\[m_�[c�`[\\cmiahc�jlial[gg[nc)�

[mmc]ol[h^i�m_gjl_�cf�lcmj_nni�^_c�fcgcnc�^c�mj_m[pca_hnc+

@g_la_�]imy�]b_�hih�x�cf�̀ [\\cmiahi�̂ c�j_lmih[f_�[�̂ ip_l�_mm_l_�mn[\cfcni�moff[�\[m_�^_ff[�^in[tcih_�ila[hc][�[jjlip[n[)�

g[)� [f� ]ihnl[lci)� x� f[�^in[tcih_� ^c� j_lmih[f_� [� ^ip_l�_mm_l_�lcgi^of[n[�]ih`ilg_g_hn_�[f�jc[hi�^_c� `[\\cmiahc)� ch�

l_f[tcih_�[ff_�[mmohtcihc�^[�_``_nno[l_+

<f�`ch_�^c�ilc_hn[l_�f_�[ggchcmnl[tcihc�jo\\fc]b_�h_ff[�jl_^cmjimctcih_�^_c�lcmj_nncpc�jc[hc�^_c�`[\\cmiahc)�mihi�mn[n_�

_g[h[n_�[jjimcn_� fch__*aoc^[�]ih�^_]l_ni�^_f�Hchcmnli�j_l�f[�N_gjfc`c][tcih_�_�f[�Ko\\fc][�<ggchcmnl[tcih_�ch�^[n[�

5�g[aaci�/-.5�_�jo\\fc][n_�moff[�B+P+�h+�.40�^_f�/4,-4,/-.5+

Dh�j[lnc]if[l_)�f_�fch__*aoc^[�̂ c�]oc�mijl[�̂ _`chcm]ihi�c�m_ao_hnc�ch^clcttc7

Ä� f[�^in[tcih_�ila[hc][�mc�mimn[htc[�ch�oh[�^in[tcih_�^c�mj_m[�jin_htc[f_�g[mmcg[)� cgjimn[�]ig_�pch]ifi�_mn_lhi�

]b_�hih�jo{�_mm_l_�ifnl_j[mm[ni�̂ [f�jc[hi�nlc_hh[f_�^_c�`[\\cmiahc^c�j_lmih[f_8

Ä � h_f�lcmj_nni�^_f� mo^^_nni� ch^c][nil_�^c� mj_m[�jin_htc[f_�g[mmcg[)� afc�@hnc�jimmihi�jli]_^_l_�[hho[fg_hn_
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[ff[�lcgi^of[tcih_� ko[fcn[ncp[� _� ko[hncn[ncp[�^_ff[�jlijlc[�]ihmcmn_ht[�^c� j_lmih[f_)� ch� \[m_� [c� `[\\cmiahc�

jlial[gg[nc�_�[ff$[h[fcmc�jl_^cnncp[�moff_]_mm[tcihc�^c�j_lmih[f_)�a[l[hn_h^i�f[�h_onl[fcnv�`ch[htc[lc[�̂ _ff[�lcgi*

^of[tcih_8

Ä � h_ff$[g\cni�^c�n[f_�ch^c][nil_�^c�mj_m[�jin_htc[f_�g[mmcg[)�afc�@hnc�jinl[hhi�]ijlcl_�c�jimnc�p[][hnc�h_c�fcgcnc�^_ff_�

`[]ifnv�[mmohtcih[fc�jl_pcmn_�[�f_acmf[tcih_�pca_hn_8

Ä� cf�jc[hi�nlc_hh[f_�^_c�`[\\cmiahc�^c�j_lmih[f_�^_p_�]ihm_ao_hn_g_hn_�ch^c][l_�f_�lcmilm_�`ch[htc[lc_�h_]_mm[*

lc_)�moff[�\[m_�^_ff[�mj_m[�j_l� cf�j_lmih[f_� ch�m_lpctci�_�^c�ko_ff[�]ihh_mm[�[ff_�`[]ifnv�[mmohtcih[fc�jl_pcmn_�[�

f_acmf[tcih_�pca_hn_8

Ä� cf�jc[hi�nlc_hh[f_�^_c�`[\\cmiahc�^c�j_lmih[f_�^_p_�_mm_l_�]i_l_hn_�]ih�cf�]c]fi�^_ff[�j_l`ilg[h]_�_�jlcpcf_*

ac[l_�cf�jin_htc[g_hni�^_ff_�`ohtcihc�cmncnotcih[fc�jconnimni�]b_�^c�ko_ff_�̂ c�mojjilni+

Df� ]ih]_nni� ^c� ^in[tcih_� ila[hc][� ^ohko_� pc_h_� iaac� moj_l[ni� ^[� ko_ffi� ^c� Ü^in[tcih_á� ^c� mj_m[jin_htc[f_)� ]b_�

l[jjl_m_hn[�_m]fomcp[g_hn_�oh� p[fil_�`ch[htc[lci�^c�mj_m[�jin_htc[f_�g[mmcg[mimn_hc\cf_� _�hih�p[fc][\cf_)� cgjimn[�

]ig_�pch]ifi�_mn_lhi�^[ff[�f_aa_�i�^[�[fnl[�`ihn_)�ch�l_f[tcih_�[c�lcmj_nncpc�il^ch[g_hnc+

K_ln[hni�f_�[ggchcmnl[tcihc)�[ffàchn_lhi�^_f�fcgcn_�`ch[htc[lci�g[mmcgi�%mj_m[�jin_htc[f_�g[mmcg[&)inncgctt[h^i�f$cgjc_ai�

^_ff_� lcmilm_� jo\\fc]b_)� j_lm_ao_h^i�i\c_nncpc� ^c� j_l`ilg[h]_� ila[hctt[ncp[)� _``c]c_ht[)� _]ihigc]cnv� _� ko[fcnv�^_c�

m_lpctc� [c� ]cnn[^chc� g_^c[hn_� fà[^itcih_� ^_f� jc[hi� nlc_hh[f_� ^_c� `[\\cmiahc� ^c� j_lmih[f_� %ch� ]i_l_ht[� ]ih� f[�

jc[hc`c][tcih_� jfolc_hh[f_� ^_ff_� [nncpcnv� _� ^_ff[� j_l`ilg[h]_)� hih]bw� ]ih� f_� [jjimcn_� fch__� ^c� ch^clctti&� jimmihi�

jli]_^_l_� [ffà_p_hno[f_�lcgi^of[tcih_�^_ff[�^in[tcih_�ila[hc][� ch�\[m_�[c� `[\\cmiahc�jlial[gg[nc�jSM]MY_QYPZ�WM�

YQ`_]MWU_e�RUYMYdUM]UM�PQWWM�]UXZP`WMdUZYQk%

I_�̂ _lcp[�]b_)�h_ff[�]imnlotcih_�̂ _c�]ihn_honc�̂ _f�Kc[hi�nlc_hh[f_�̂ _c�`[\\cmiahc�̂ c�j_lmih[f_)�f[^in[tcih_�ila[hc][�̂ _p_�

_mm_l_�_mjl_mm[�ch�n_lgchc�`ch[htc[lc+

Dh� n[f_� ]imnlotcih_� cf�aMWZ]Q� UYUdUMWQ� PQWWM� ^[Q^M� XM^^UXM� [Z_QYdUMWQ� ^_p_� _mm_l_� ][f]if[ni� [nnlc\o_h^i� c� p[filc�

^_lcp[hnc� ^[afc� ih_lc� ^c� j_lmih[f_� ]ig_� _g_la_hnc� ^[ff[� pca_hn_� ^in[tcih_� ila[hc][�[^inn[n[+� Dh� ko_mni� hip_ff[ni�

ko[^li�hilg[ncpi)�cf�Kc[hi�Olc_hh[f_�pc_h_�[�jilmc�]ig_mnlog_hni�mimncnoncpi�̂ _ff[�̂ in[tcih_�ila[hc][+

Lo_mnàofncg[)� nonn[pc[)� oncfctt[n[� ko[f_� h_]_mm[lci� gig_hni� ^c� j[mm[aaci� j_l� f[� ]imnlotcih_� ^_ff[� ^in[tcih_� ^c� mj_m[�

g[mmcg[�jin_htc[f_)�[mmog_�ch�n[f_�`[m_�oh[�mo[�p[f_ht[�j_l�]imy�^cl_�Ü`caol[ncp[á�h_f�m_hmi�^c�_mm_l_�h_]_mm[lc[�j_l�f[�

ko[hnc`c][tcih_�^_ff[�mj_m[�g[mmcg[�jin_htc[f_�_mjl_mm[�̂ [f�Kc[hi+

I_f�lcmj_nni�^_c�mo^^_nnc�ch^c][nilc�^c�mj_m[�jin_htc[f_�g[mmcg[)�f_�[ggchcmnl[tcihc)�h_ffà[g\cni�^_fKOAK)�jinl[hhi�koch^c�

jli]_^_l_�[hho[fg_hn_�[ff[�lcgi^of[tcih_�ko[fcn[ncp[�_�ko[hncn[ncp[�^_ff[�jlijlc[�]ihmcmn_ht[�^c� j_lmih[f_)� ch�\[m_� [c�

`[\\cmiahc� jlial[gg[nc)� h_f� lcmj_nni� ^c� ko[hni�jl_pcmni�^[ffà[lnc]ifi�/)�]igg[� .-*�\cm)�^_f�^_]l_ni�G_aa_�3� foafci�

/-./)�h+�62�_�a[l[hn_h^i�f[h_onl[fcnv�̀ ch[htc[lc[�̂ _ff[�lcgi^of[tcih_á+�%Gch__�̂ c�ch^clctti)�j[l[al[`i�/+.)�j[a+�.-&+

..� ko[^li� hilg[ncpi� ]imy� ^_fch_[ni)� mc� [llc]]bcm]_� h_f� /-//� ^_ff_� Ü=UYQQ� PU� ;YPU]UddZ� [Q]�W sUYPUaUP`MdUZYQ� PQU� Y`ZaU�

RMNNU^ZSYU�[]ZRQ^^UZYMWU� PM�[M]UQ� PQWWQ� MXXUYU^_]MdUZYU�[`NNWUOTQq%�[^inn[n_� ]ih�? +D+� //� foafci � /-//)�pifn_�[^�ilc_hn[l_�

f_� jo\\fc]b_� [ggchcmnl[tcihc� h_ff[� jl_^cmjimctcih_� ^_c� lcmj_nncpc� jc[hc� ^_c� `[\\cmiahc� ^c� j_lmih[f_)� [h]b_� ]ih�

lc`_lcg_hni� [� `[\\cmiahc� jlcilcn[lc� i� _g_la_hnc� _� [ff[� ^_`chctcih_� ^_c� hoipc� jli`cfc� jli`_mmcih[fc� ch^cpc^o[nc� ^[ff[�

]ihnl[nn[tcih_�]iff_nncp[)� ]ih�j[lnc]if[l_�lcao[l^i� [ff$chmc_g_�^c� ]ihim]_ht_)� ]igj_n_ht_)�][j[]cnv�^_f�j_lmih[f_�^[

-



[mmog_l_�[h]b_�j_l�mimn_h_l_�f[�nl[hmctcih_�̂ cacn[f_�_^�_]ifiac][�̂ _ff[�jo\\fc][�[ggchcmnl[tcih_+

Nc�[aacoha_�ch`ch_�]b_)�]ig_�]bc[lcni�^[�Phcih][g_l_�h[tcih[f_)� f[�>[g_l[� ĉ�]igg_l]ci�hih�x�miaa_nn[�[f�^cmjimni� ĉ�

]oc�[ffà[ln+�f$[ln+0)�]igg[�0�^_ff[�G+23,/-.6�*�]b_�`[�_mjl_mmi�lc`_lcg_hni�[ff_�[mmohtcihc�^c�]oc�[f�]igg[�.� ^_ffi�mn_mmi�

[lnc]ifi)�]b_�mc�[jjfc][�[ff_�[ggchcmnl[tcihc�̂ _ffi�Nn[ni)�[ff_�[a_htc_�_�[afc�_hnc�jo\\fc]c�hih�_]ihigc]c8�hih�x�[jjfc][\cf_�

[fnl_my�ko[hni�mn[\cfcni�h_ff[�>cl]+�H@A�* �MBN�h+�1/�^_f�4+./+/-//)�lcmj_nni�[ff[�h_]_mmcnv�^c�[mm_p_l[tcih_�^[�j[ln_�^[�

j[ln_�^_f�]i_mcmn_hn_�ila[hi�̂ c�]ihnliffi�%]iff_ac�^_c�l_pcmilc�^_c�]ihnc&+

;MaZ]Z�MSUWQ1

Ä � G_aa_� //� g[aaci� /-.4)� h+� 5.� ÜHcmol_� j_l� f[� non_f[� ^_f� f[pili� [onihigi� hih� cgjl_h^cnilc[f_� _gcmol_�pifn_�[�

`[pilcl_�f$[lnc]if[tcih_�`f_mmc\cf_�h_c�n_gjc�_�h_c� foiabc�^_f�f[pili�mo\il^ch[niá

Ä � ÜGch__�Boc^[�mof� Kc[hi�Jla[hctt[ncpi� ^_f� G[pili�<acf_�%KJG<�_� ch^c][nilc� ^c� j_l`ilg[h]_&á�?+G+� .6,-2,/-/-)�h+�

01)�[ln+�/30)�]igg[�1�\cm)� ]ihp_lncni�]ih�gi^c`c][tcihc�^[ff[� f_aa_� .4,-4,/-/-)�h+44

Ä � ?_]l_ni�Hchcmn_lc[f_�KJG<�6�^c]_g\l_�/-/-�^_f�Hchcmnli�^_ff[�Ko\\fc][�<ggchcmnl[tcih_

Ä � ?_]l_ni�Hchcmn_lc[f_� 5� inni\l_�/-/.)�ÜHi^[fcnv�ila[hctt[ncp_�j_l�cf�lc_hnli� ch�jl_m_ht[�^_cf[pil[nilc�^_ff_�jo\\fc]b_�

[ggchcmnl[tcihcá+

Dh�B+P+�h+�/-6�^_f�4�m_nn_g\l_�/-//�x�mn[ni�jo\\fc][ni�cf�?_]l_ni�0-�acoahi�/-//)�h+� .0/�^_ff[�Kl_mc^_ht[�^_f�>ihmcafci�^_c�

Hchcmnlc�?cj[lncg_hni�^_ff[�`ohtcih_�jo\\fc][7�M_aif[g_hni�l_][hn_�^_`chctcih_�^_f�]ihn_honi�^_f�Kc[hi�chn_al[ni�^c�[nncpcnv�

_�ila[hctt[tcih_+

:56=C:Ci�56;;l2<<:=:BCA2H:>=6�

;M�XU^^UZY�PQWWM�44:22

G[�>[g_l[�̂ c�>igg_l]ci�Dh^omnlc[�<lncac[h[ni�_�<alc]ifnol[�Dljchc[�N[hhci�x�oh�_hn_�^c�^clcnni�jo\\fc]i)�^in[ni�^c�[onihigc[�

mn[non[lc[)�`ohtcih[f_)�ila[hctt[ncp[�_�`ch[htc[lc[)�]b_�mpifa_�`ohtcihc�^c�chn_l_mm_�a_h_l[f_�j_lcc�mcmn_g[�^_ff_�cgjl_m_�fi][fc�

_�jligoip_�fi�mpcfojji�^_ff$_]ihigc[�jlipch]c[f_+

G[�>[g_l[�mojjiln[�_�jligoip_�afc� chn_l_mmc�a_h_l[fc� ^c� ]cl][�62+---� cgjl_m_�]igjl_m_� f_�ohcnv� fi][fc)� ]b_�ij_l[hi�h_ff_�

jlipch]_�^c�<p_ffchi�_�=_h_p_hni)�g[�x� [h]b_� oh$cmncnotcih_�[f� m_lpctci�^_c�]cnn[^chc,]ihmog[nilc)� [nncp[)� []][hni� [afc� _hnc�

fi][fc�j_l)fi�mpcfojji�_]ihigc]i)�mi]c[f_�_�]ofnol[f_�^_f�n_llcnilci+

Jfnl_� [ff_� nl[^ctcih[fc� [nncpcnv� [ggchcmnl[ncpi*[h[al[`c]b_)� mpifa_)� nl[� fà[fnli)� chctc[ncp_� pifn_� [� jligoip_l_� fi�mpcfojji�

^_ffà_]ihigc[� fi][f_� _� [� mimn_h_l_� f[� ]l_m]cn[� ^_f� mcmn_g[�jli^onncpi)� mncgif[h^ih_� f[�jlij_hmcih_� [ffàchhip[tcih_� _� [ff[�

^cacn[fctt[tcih_)� f[� ][j[]cnv� ^c� ]igj_n_l_� moc� g_l][nc� h[tcih[f_� _^� chn_g[tcih[f_)� f[� pi][tcih_� [^� _mjlcg_l_� f_�gcafcilc�

jli^otcihc�^_f�n_llcnilci+

Df� ]igjf_mmi� ^c� ko_mn_� [nncpcnv� mc� mimn[htc[� h_c� m_lpctc� _lia[nc� ^[ffà_hn_)� [h]b_� [nnl[p_lmi� f[� jlijlc[� [tc_h^[� mj_]c[f_�

Q[fclm[hhci)�]imy�lc[mmogc\cfc7

Ä � m_lpctc�^c�ncji�[h[al[`c]i*]_lnc`c][ncpi8

Ä � [nncpcnv�^c�l_aif[tcih_�^_f�g_l][ni8
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Ä� [nncpcnv�^c�jligitcih_�^_ff_�cgjl_m_�_�^_f�mcmn_g[�jli^onncpi�fi][f_8

Ä � [nncpcnv�^c�mno^ci�_�ch`ilg[tcih_�_]ihigc][+

I_ffà_m_l]ctci� ^_ff_� mo_� `ohtcihc)� f[� >[g_l[� mc� cmjcl[� [^� [f]ohc� jlch]cjc� `ih^[g_hn[fc� ]b_)� ^[� oh� f[ni)� h_�lc`f_nnihi�f[�

h[nol[�̂ c�cmncnotcih_�jo\\fc][8�^[ffà[fnli)�h_�ilc_hn[hi�fà[nncpcnv�h_ffàchn_hni�̂ c�]ihm_aocl_�afc�i\c_nncpc�^c�_``c]c_ht[�_^�_``c][]c[�

j_l�oh[�inncg[f_�oncfctt[tcih_�^_ff_�lcmilm_�jo\\fc]b_�_�oh[�jc|�_f_p[n[�][j[]cnv�^c� ch]c^_l_�moc�\cmiahc�^_ff_�cgjl_m_+

O[fc�jlch]cjc�lcao[l^[hi�c�m_ao_hnc�[mj_nnc7

Ä � m_gjfc`c][tcih_�^_ffà[nncpcnv�[ggchcmnl[ncp[8

Ä � cgj[ltc[fcnv�_�nl[mj[l_ht[8

Ä � chhip[tcih_8

Ä � \oih�[h^[g_hni�_^�_]ihigc]cnvmommc^c[lc_nv+

::�[Q]UXQ_]Z�PQWWQ�M__UaU_e�^aZW_Q

G[�>[g_l[�Dljchc[�N[hhci�mc�[``_lg[�]ig_�[nnil_�[f�]_hnli�^c�oh[�l_n_�^c�l_f[tcihc�cmncnotcih[fc�h_ffà[g\cni�^_ff[�ko[f_�_f[\il[�

mnl[n_ac_�_�^_`chcm]_�[tcihc�^c� chn_lp_hni�j_l�`[pilcl_�fi�mpcfojji�^_ff_�jifcnc]b_� ^c�jligitcih_)�mpcfojji�_�non_f[�^_f�mcmn_g[�

cgjl_h^cnilc[f_�_�^_f�g_l][ni+

Df� ^c[fiai� _� f[� j[ln_]cj[tcih_� [ff[� l_n_� ch`cl[cmncnotcih[f_� jin_htc[� fà[tcih_)� g_^c[hn_� oh� ^c[fiai� jlcpcf_ac[ni� ]b_�gcl[� [�

l[tcih[fctt[l_�afc�chn_lp_hnc�_�[^�_pcn[l_�jimmc\cfc�^cmj_lmcihc�^_ff_�lcmilm_+

D�l[jjilnc�^c�]iff[\il[tcih_�]b_�f[�>[g_l[�^c�>igg_l]ci�Dljchc[�N[hhci�b[�[nncp[ni�]ichpifaihi�c�miaa_nnc�jo\\fc]c�_�jlcp[nc�

]b_�ij_l[hi�mof�n_llcnilci)�ch�oh[�fiac][�]b_�g_nn_�[�`lonni�[h]b_�_mj_lc_ht_)�][j[]cnv�_�jli`_mmcih[fcnv�^_f�Ncmn_g[�][g_l[f_+�

Phi�^_c�jlch]cj[fc�_f_g_hnc�^c�chhip[tcih_�^_ff[�Mc`ilg[�̂ _ff_�>[g_l_�^c�>igg_l]ci�lcao[l^[�cf�lc]ihim]cg_hni�hilg[ncpi�

^_f� ÇNcmn_g[�][g_l[f_É)� ^c� ]oc� `[hhi�j[ln_)� ifnl_� [ff_�>[g_l_� ^c�>igg_l]ci� cn[fc[h_)� f_�>[g_l_� ^c� >igg_l]ci� cn[fc[h_�

[ffà_mn_li)� f_�>[g_l_� cn[fi*_mn_l_)� f_�<tc_h^_� mj_]c[fc)� f_�Phcihc� l_acih[fc)� Phcih][g_l_� h[tcih[f_� _� f_� [fnl_� mnlonnol_� ^c�

mcmn_g[+

G[�>[g_l[� ^c� >igg_l]ci� Dljchc[�N[hhci� x� j[ln_� chn_al[hn_� ^c� ko_mni� ÜNcmn_g[á)� ]b_� `[pilcm]_� f[� ]ih^cpcmcih_^_f�ehiq*�

biq�_�^_ff_�]igj_n_ht_�j_l�l_[fctt[l_�chctc[ncp_�jlia_nno[fc�]ihacohn_)�[ffi�m]iji�^c�[gjfc`c][lh_�f_�jimmc\cfcnv�^c�mo]]_mmi�_�

^c�_``c][]c[+�Gi�mpcfojji�_^�cf�jin_htc[g_hni�^_ff_�l_f[tcihc�[ffàchn_lhi�^_fh_nqile)�koch^c)�i``l_�ijjilnohcnv�[mm[c�jl_tcim_)�

`ohtcih[fc�hih�mifi�[�`[pilcl_�f[�l_[fctt[tcih_�^_ff_�mnl[n_ac_�][g_l[fc�g[�[h]b_�[�nl[ao[l^[l_�[^�oh[�gcafcil_�oncfctt[tcih_�

^_ff_�_]ihigc_�^c�m][f[+

G_�jlch]cj[fc�[l__�^c�chn_lp_hni�^_ff[�>[g_l[�_�f_�`ohtcihc�^[�_mm[�mpifn_)�[h]b_�[ff[�fo]_�^_f�?+fam+�/.6,/-.3)�]ih�lc`_lcg_hni�

[c�m_lpctc�]b_)�ko[f_�]igjih_hn_�^_f�Ncmn_g[�][g_l[f_)�_mm[�x�n_hon[�[�`ilhcl_�mof�jlijlci�n_llcnilci�ch�ko[hni�j[ln_�^c�ko_ffi�

h[tcih[f_)�]ih�lcao[l^i�[ff_�`ohtcihc�[ggchcmnl[ncp_�_^�_]ihigc]b_�_�afc�[g\cnc�jlcilcn[lc�^c� chn_lp_hni�]ih�lc`_lcg_hni�[ff_�

`ohtcihc�jligitcih[fc)�mihi�lcjiln[nc�h_ff[�]^+�g[jj[�^_c�jli]_mmc�^_f�mcmn_g[�][g_l[f_)�al[tc_�[ff[�ko[f_�x�l_m[�jimmc\cf_�f[�

]f[mmc`c][tcih_�igia_h_[�^_ff_�[nncpcnv�mpifn_�^[ff_�>>D<<+

@mm[�]igjl_h^_�mc[�c�jli]_mmc�`ohtcih[fc�[ffà_lia[tcih_�^_c�m_lpctc�[ff_�cgjl_m_�%]^�Çjli]_mmc�jlcg[lcÉ)�]ihnl[mm_ah[nc�]ih� f_�

f_nn_l_�>�_�?&�mc[�c�jli]_mmc�^c�aip_lhi�chn_lhi�_�^c� mojjilni�[ff[�a_mncih_�^_ffà_hn_�%<_�=&)�ifnl_�[^�[fnl_�ncjifiac_�l_mc^o[fc
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%fc\_li�g_l][ni)�`oilc�j_lcg_nli&+

G_�H[]li*`ohtcihc�mihi�f_�m_ao_hnc7

APITDJI@�< BJQ@MIJ�><H@M<G@

APITDJI@�= KMJ>@NND�?D�NPKKJMOJ

APITDJI@�> OM<NK<M@IT<�N@HKGDAD><TDJI@�@�OPO@G<

APITDJI@�? NQDGPKKJ�?@GG<�>JHK@ODODQDO<$

<ffàchn_lhi� ^_ff_� mchaif_� g[]li� `ohtcihc� c� g[]li� jli]_mmc� ch^cpc^o[nc� ^[� ofncgi� ^[� Phcih][g_l_� %hin[� h+� 0-.-� ^_f�
./+./+/-/0&�mihi�c�m_ao_hnc7

APITDJI@�< < f7�K_l`ilg[h]_�g[h[a_g_hn)�]igjfc[h]_�_�ila[hctt[n[h_

</7�Jla[hc�][g_l[fc)�l[jjilnc�cmncnotcih[fc�_�l_f[tcihc�]ih�cf�mcmn_g[[ff[la[ni�
<0�>igohc][tcih_

APITDJI@�= = f7�Mcmilm_�og[h_

=/7�<]kocmnc)�j[nlcgihci�_�m_lpctc�^c�m_^_�

=07� =cf[h]ci�_�`ch[ht[

APITDJI@�> > f7�N_gjfc`c][tcih_�_�nl[mj[l_ht[�

>/7�Oon_f[�_�l_aif[tcih_

APITDJI@�? ?D7� Dhn_lh[tcih[fctt[tcih_�

?/7�?cacn[fctt[tcih_

?07�Oolcmgi�_�]ofnol[

?17�Jlc_hn[g_hni�[f�gih^i�^_f� f[pili�_�[ff[�goip[�cgjl_h^cnilc[fcnv

?27�<g\c_hn_)�_h_lac[�_�mpcfojji�mimn_hc\cf_

?37�Npcfojji�_�ko[fc`c][tcih_�[tc_h^[f_�_�^_c�jli^innc

H<>MJ�KMJ>@NND
OM<NQ@MN<GD7� @ f7� Klia_nnc�[�p[f_l_�mo�H[aacil[tcih_�/-"�?clcnni�<hho[f_
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AD7�<fnlc�m_lpctc�[^�cgjl_m_�_�n_llcnilci

D�g[]li�jli]_mmc�_f_h][nc�[�fili�pifn[�mc�[lnc]if[hi�h_c�m_ao_hnc�jli]_mmc7

<f�7�K_l`ilg[h]_�g[h[a_g_hn)�]igjfc[h]_�_�ila[hctt[nih_
<�.+.7� Kc[hc`c][tcih_)�gihcnil[aaci�_�]ihnliffi�^_ffà@hn_�

< .+/7>igjfc[h]_�hilg[ncp[�

<.+07Jla[hctt[tcih_�][g_l[f_

</7�Jla[hc�][g_l[fc)�l[jjilnc�cmncnotcih[fc�_l_f[tcihc�]ih� </+.�7�B_mncih_�_�mojjilni�ila[hc
cf�mcmn_g[�[ff[la[ni

</+/7�Kligitcih_�_�mpcfojji�^_c�m_lpctc][g_l[fc�

</+07�Klini]iffi�_�a_mncih_�^i]og_hn[f_
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m_aocn[�^[ff[�mi]c_nv�^c�][jcn[f_�_^�x�j[lnc]if[lg_hn_�_pc^_hn_�]ig_�mc[�^c[g_nl[fg_hn_�ijjimni�cf�^c``_l_htc[f_�nl[�f_�cm]lc*

tcihc�_�f_�]_mm[tcihc�^_ff_�^o_�^cp_lm_�ncjifiac_�^c�ila[hctt[tcih_�cgjl_h^cnilc[f_7�j_l�f_�mi]c_nv�^c�][jcn[fc�[\\c[gi�oh�

m[f^i�jimcncpi�h_f�/-/0�^c�(�00-�ohcnv�g_hnl_�j_l�f_�^cnn_�ch^cpc^o[fc�[\\c[gi�oh[�^c``_l_ht[�h_a[ncp[�^c�*/.4�cgjl_m_+
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Df� \cf[h]ci� ^_c� m_nnilc+� <^�<p_ffchi� h_f� j_lci^i�/-//*/-/0� [� `lihn_� ^_ffàch]l_g_hni�g_^ci� l_acmnl[ni� mof� nin[f_� ^_ff_�

cgjl_m_�j[lc�[�(-)02"�hih�j_l�nonnc�c�m_nnilc�x�_g_lm[�oh[�]l_m]cn[7�ch`[nnc�[�`lihn_�^c�oh�hin_pif_�ch]l_g_hni�^_c�m_lpctc�[ff_�

cgjl_m_�j[lc�[�(�1)."�_�^_ff[�]l_m]cn[�m_hmc\cf_�^_c�nl[mjilnc�_�mj_^ctcihc�^c�(�/)2"�_�^_ff_�[mmc]ol[tcihc�_�]l_^cni�^c�(/)."�

mc�]ihnl[jjih_�cf�][fi�^_f�]igg_l]ci�j[lc�[�*.")�^_f�m_nnil_�g[hc`[nnolc_li�*-)2"�_�^_ffà[alc]ifnol[�*-)."+�=_h_�pc]_p_lm[�

fà[h^[g_hni�^_ff_�cgjl_m_�^_f�m_nnil_�nolcmgi�ch�Dljchc[�]b_�]l_m]ihi�^c�(.)1"�_�^_ff_�]imnlotcihc�]ih�(."+

<h]b_�[�=_h_p_hni�mc�imm_lp[�oh�nl_h^�mimn[htc[fg_hn_� ch� fch_[�]ih�ko[hni�p_lc`c][ni�ch�jlipch]c[�^c�<p_ffchi7� ch�jlcgi�

foiai�p[�lcg[l][ni�f[�`f_mmcih_�gifni�m_hmc\cf_�^_f�]igj[lni�[alc]ifi�]b_�h_f�/-/0� ][f[�^c� *.)0"�j_l^_h^i� .11�ohcnv8� ch�

][fi�[h]b_�cf�m_nnil_�g[hc`[nnolc_li�]ih�*-)6")�cf�]igg_l]ci�*-)0")�[mmc]ol[tcihc�_�]l_^cni�*-)5")�nl[mjilnc�_�mj_^ctcihc�*�

-)/"+�<h]b_�h_f�N[hhci�h_ffàofncgi�mc�x�p_lc`c][ni�oh[�mcahc`c][ncp[�]l_m]cn[�^_c�m_lpctc�[ff_�cgjl_m_�(1)/"�_� ..5�ohcnv� ch�

jc|�h_f� /-/0)�[f�j[lc�^_afc�[fnlc�m_nnilc�^_f�]igj[lni�n_ltc[lci�]ih�(0)."�_�30� cgjl_m_� ch� jc|+� Kimcncpi�chifnl_�cf�\cf[h]ci�

[h]b_�ch�jlipch]c[�^c�=_h_p_hni�^_f�m_nnil_�nolcmgi�_�^_ff_�]imnlotcihc)�lcmj_nncp[g_hn_�(-)5"�_�(."+

))
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;ZOMWUddMdUZYU%�I_ff[�jlipch]c[�̂ c�2aQWWUYZ�mihi�jl_m_hnc�6+224�`YU_e�WZOMWU�%]b_�hih�mihi�m_^c�^ àcgjl_m[&)�^c�ko_mn_�cf�3.)3"�

mihi�lc`_lcn_�[^�cgjl_m_�]b_�b[hhi�m_^_�h_ff[�mn_mm[�jlipch]c[)�g_hnl_�cf�0-)3"�l[jjl_m_hn[hi�f[�jlcg[�ohcnv�fi][f_�^c�cgjl_m_�

]ih�m_^_�`oilc�^_ff[�jlipch]c[�^c�<p_ffchi�g_hnl_�cf�4)5"�l[jjl_m_hn[hi�[fnl_�ohcnv�fi][fc�^c�cgjl_m_�]ih�m_^_�`oilc�jlipch]c[+

I_ff[�jlipch]c[�^c�3QYQaQY_Z�mihi�3+4.0�WQ�`YU_e�WZOMWU�%hih�m_^c�^àcgjl_m[&)�^c�ko_mn_�cf�23"�mihi�lc`_lcn_�[�mi]c_nv�̂ c�][jcn[fc�

_� cf� 6"�[�mi]c_nv�^c� j_lmih_+� Df� 23"�^_ff[�nin[fcnv�mihi�lc`_lcn_� [^� cgjl_m_�]b_�b[hhi� m_^_�h_ff[�mn_mm[�jlipch]c[)�g_hnl_� cf�

03)0"�l[jjl_m_hn[hi�f[�jlcg[�ohcnv�fi][f_�̂ c�cgjl_m_�]ih�m_^_�̀ oilc�^_ff[�jlipch]c[�̂ c�=_h_p_hni�g_hnl_�cf�4)5"�l[jjl_m_hn[hi�

[fnl_�ohcnv�fi][fc�^c�cgjl_m_�]ih�m_^_�`oilc�jlipch]c[+
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:X[]Q^Q�M]_USUMYQ%�Df� .1)55"�^_ff_�cgjl_m_�cljch_)�j[lc�ch�p[fil_�[mmifoni�[�3+060)�mihi�cgjl_m_�[lncac[h_+�I_ffàofncgi�nlcg_*

mnl_�^_f�/-/0� mc�m_ah[f[�oh�m[f^i�jimcncpi�^c� .4�ohcnv�]ihmc^_l[ni�]b_�[�`lihn_�^c�35�hoip_�[nncpcnv�[lncac[h_�lcmofn[hi�]_mm[n_�

2.� jimctcihc+� G_� cgjl_m_� [lncac[h_� mc� ]ih]_hnl[hi�jl_p[f_hn_g_hn_�h_f� m_nnil_�^_ff_� ]imnlotcihc� %/+/20� ohcnv&)� h_ff_�[nncpcnv�

g[hc`[nnolc_l_�%.+1-1�jimctcihc&�_�h_ff_�[nncpcnv�^c�m_lpctc�%.+/0.� jimctcihc&+

I_f� N[hhci� DD� ./)41"�^_ff_� cgjl_m_� %1+151� ch� p[fil_� [mmifoni&� mihi� cgjl_m_� [lncac[h_+�I_ffàofncgi�nlcg_mnl_� mc� m_ah[f[�oh�

m[f^i�h_a[ncpi�^c�4�ohcnv)�]ih�04�hoip_�[nncpcnv�[lncac[h_�_�11�]_mm[tcihc+�G_�cgjl_m_�[lncac[h_�mc�]ih]_hnl[hi�jl_p[f_hn_g_hn_�

h_f� m_nnil_� ^_ff_� ]imnlotcihc� %.+134�jimctcihc&)� h_ff_� [nncpcnv�g[hc`[nnolc_l_� %.+-/4�jimctcihc&� _�h_ff_� [nncpcnv� ^c� m_lpctc� %606�

jimctcihc&+

:X[]QYPU_Z]UM%�Phi� mao[l^i�[ff_�]f[mmc`c][tcihc� ^c� chn_l_mm_� mi]c[f_�j_l� f[�][n_ailc[�^c� cgjl_h^cnilc�lcp_f[� oh[�mnlonnol[� ch�

fch_[�lcmj_nni�[c�^[nc�h[tcih[fc�mc[�j_l�f[�jlipch]c[�^c�<p_ffchi�]b_�j_l�ko_ff[�^c�=_h_p_hni+

I_ff_�^o_�jlipch]_�mc� _pc^_ht[�oh[�m][lm[�jlij_hmcih_� [f�lc][g\ci�a_h_l[tcih[f_8� ^[c� ^[nc� mc� _pch]_)� ch`[nnc)� ]b_� f[�`[m]c[�

[h[al[`c][�]b_�]ih]_hnl[�cf�g[aacil�hog_li�^c�cgjl_h^cnilc�x�ko_ff[�]igjl_m[�nl[�c�2-�_�c�36�[hhc�^à_nv+

I_f�/-/0�f[�jlipch]c[�^c�<p_ffchi�]ihn[�24+0.5�cgjl_h^cnilc)�ncnif[lc�^c�][lc]b_�ch�cgjl_m[�%ncnif[lc)�[ggchcmnl[nilc)�mi]c&)�^c�

]oc�cf�35)15"�^c�m_mmi�g[m]bcf_+

N_gjl_� jc|�g[l][ni� WlUYaQOOTUMXQY_Z� PQWWM� OWM^^Q� UX[]QYPU_Z]UMWQ� cljch[)� ]ihmc^_l[ni� ]b_� cf�14)1"�^_f� nin[f_� %ch�]c`l_�

/4+.12&�x�]imncnoni�^[�cgjl_h^cnilc�]ih�_nv�]igjl_m[�nl[�c�2-�_^�c�36�[hhc)�g_hnl_�afc� cgjl_h^cnilc�oh^_l�0-)�j[lc�[�hog_li�

/+0.3)� l[jjl_m_hn[hi�[jj_h[�fà5)2"�^_f�hog_li�]igjf_mmcpi+�G[�m][lm[�jlij_hmcih_�[f�lc][g\ci�a_h_l[tcih[f_�x� `lonni� ch�

j[ln_�^_ffàchp_]]bc[g_hni�jlial_mmcpi�^_ff[�jijif[tcih_)�]b_�fcgcn[�[h]b_�fà_mj[hmcih_�p_lmi�hoipc�m_nnilc)�_^�ch�j[ln_�[ffi�

m]_h[lci�_]ihigc]i�]b_�hih�ch]il[aac[�fà[ppci�^c�hoip_�[nncpcnv�cgjl_h^cnilc[fc+�ã�ch^c][ncpi)�ch�n[f_�[g\cni)�]b_�f_�cgjl_m_�

acip[hcfc�mc�]ih]_hnlchi�m_gjl_�h_c�m_nnilc�nl[^ctcih[fc�^_ffà[alc]ifnol[�_�^_f�]igg_l]ci�_�g_hi�ch�ko_ffc�[�jc|�_f_p[n[�][j[]cnv�

^àchhip[tcih_� ko[fc� m_lpctc� n_]hifiac]c� i�g[hc`[nnolc_li� [p[ht[ni+� G[�mcno[tcih_)� ch� [g\cni� fi][f_)� x� j_l[fnli� ch� fch_[�]ih�

ko_ff[�h[tcih[f_�_�l_acih[f_+

G[� jlipch]c[� ^c� <p_ffchi)� [f� 0-� m_nn_g\l_� /-/0)� ]ihn[� ./+142� cgjl_m_� `_ggchcfc)� j[lc� [f� /6)-0"� ^_f� nin[f_)� h_nn[g_hn_�

moj_lcil_�[ff[�g_^c[�l_acih[f_�%//)6/"&�_�h[tcih[f_�%//)/1"&+�Df�4/)/."�%6+--5�cgjl_m_&�x�l[jjl_m_hn[ni�^[�^cnn_�ch^cpc^o[fc�

]ih]_hnl[n_� h_f� m_nnil_� ^_ffà[alc]ifnol[)� ^_f� ]igg_l]ci)� [nncpcnv� ^c� lcmnil[tcih_� _� g[hc`[nnolc_l_+� G_� mi]c_nv� ^c� ][jcn[f_�

l[jjl_m_hn[hi� cf� /-)-6"� %hog_li� /+2-3� cgjl_m_&� _� mihi� ]ih]_hnl[n_� h_f� m_nnil_� ^_f� ]igg_l]ci)� [nncpcnv�g[hc`[nnolc_l_)�

]imnlotcihc�_�[nncpcnv�^c�lcmnil[tcih_+

Mcmofn[�j[lnc]if[lg_hn_� chn_l_mm[hn_�[h]b_� cf� ^[ni�l_f[ncpi�[ff[�h[tcih[fcnv�^c�jlip_hc_ht[�^_c�miaa_nnc� ncnif[lc� ^c�][lc]b_� ch�

cgjl_m_�cljch_+�No�24+0.5�cgjl_h^cnilc)�/+261�b[hhi�h[tcih[fcnv�_rnl[�]igohcn[lc[�_� .+.-.� _olij_[+

Mcmj_nni� [ff[� Nn[ni� ^c� h[m]cn[)� mc� _pc^_htc[hi� .+./5� cgjl_h^cnilc� ^c� h[tcih[fcnv� _fp_nc][)� 114� ^c� ilcach_� n_^_m][� _� /.2� ^c�

jlip_hc_ht[�\lcn[hhc][)�^[nc�j_l�fi�jc|�l_f[ncpc�[�`_hig_hc�^c�_gcal[tcih_�^c�m_]ih^[�a_h_l[tcih_�^c�lc_hnli�h_f�n_llcnilci�^c�

ilcach_+

K[mm[h^i� [ff[� jlipch]c[� ^c� =_h_p_hni� mihi� j[lc� [� 11+454� afc� cgjl_h^cnilc� ncnif[lc� ^c� ][lc]b_� ch� cgjl_m[� %ncnif[lc)�

[ggchcmnl[nilc)�mi]c&)�^c�]oc�cf�35)00"�^c�m_mmi�g[m]bcf_+

<h]b_�h_f� N[hhci�x�g[l][ni� fàchp_]]bc[g_hni�^_ff[�]f[mm_� cgjl_h^cnilc[f_)�]ihmc^_l[h^i� ]b_�cf�15)."�^_f�nin[f_�%hog_li�

/.+2/.&�x�]imncnoni�^[�cgjl_h^cnilc�]ih�_nv�]igjl_m[�nl[�c�2-�_^�c�36�[hhc)�g_hnl_�afc� cgjl_h^cnilc�oh^_l�0-)�j[lc�[�hog_li�

.+456)� l[jjl_m_hn[hi� [jj_h[� cf� 1"� ^_f� hog_li� ]igjf_mmcpi+� G_� cgjl_m_� acip[hcfc� mc� ]ih]_hnl[hi� m_gjl_� h_c� m_nnilc�

nl[^ctcih[fc�^_ffà[alc]ifnol[�_�^_f�]igg_l]ci�_�g_hi�ch�ko_ffc�[�jc|�_f_p[n[�][j[]cnv�^àchhip[tcih_�ko[fc�m_lpctc�n_]hifiac]c�

i�g[hc`[nnolc_li�[p[ht[ni+

Df�N[hhci)�[f�0-�m_nn_g\l_�/-/0)�]ihn[� .-+1.3�cgjl_m_�`_ggchcfc)�j[lc�[f�/6)24"�^_f�nin[f_)�h_nn[g_hn_�moj_lcil_�[ff[�g_^c[
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l_acih[f_�%//)6/"&�_�h[tcih[f_�%//)/1"&+�Df�4.)0/"�%j[lc�[�4+1/6�cgjl_m_&�x�l[jjl_m_hn[ni�^[�^cnn_� ch^cpc^o[fc�]ih]_hnl[n_�

h_f�m_nnil_�^_ffà[alc]ifnol[)�^_f�]igg_l]ci)�[nncpcnv�^c�lcmnil[tcih_�_�[fnl_�[nncpcnv�^c� m_lpctc+� K_l�ko[hni�lcao[l^[)� chp_]_)� f_�

mi]c_nv�^c�][jcn[f_)� j[lc�[f�/.)51"�%j[lc�[�/+/42� cgjl_m_&�mihi�]ih]_hnl[n_�h_f�m_nnil_�^_f�]igg_l]ci)� ]imnlotcihc)�[nncpcnv�

g[hc`[nnolc_l_�_�^c�lcmnil[tcih_+

Mcmofn[�j[lnc]if[lg_hn_�chn_l_mm[hn_�[h]b_�cf� ^[ni�l_f[ncpi�[ff[�h[tcih[fcnv�^c� jlip_hc_ht[�^_c�miaa_nnc� ncnif[lc�^c� ][lc]b_� ch�

cgjl_m_�m[hhcn_+�No�11+454�cgjl_h^cnilc)� .+353�b[hhi�h[tcih[fcnv�_rnl[�]igohcn[lc[�_�413�_olij_[+

Mcmj_nni� [ff[� Nn[ni� ^c� h[m]cn[)� mc� _pc^_htc[hi� 3.-� cgjl_h^cnilc� ^c� h[tcih[fcnv� _fp_nc][)� /3.� ^c� ilcach_� n_^_m][� _� .34� ^c�

jlip_hc_ht[�\lcn[hhc][)�^[nc�j_l�fi�jc|�l_f[ncpc�[�`_hig_hc�^c�_gcal[tcih_�^c�m_]ih^[�a_h_l[tcih_�^c�lc_hnli�h_f�n_llcnilci�^c�

ilcach_+

Klimj_nni�/+.� Dgjl_h^cnilc�j_l�m_mmi�_�j_l�_nv+�Klipch]c[�<p_ffchi+�Q[filc�j_l]_hno[fc
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Klimj_nni�/+/� Dgjl_h^cnilc�j_l�m_mmi�_�j_l�_nv+�Klipch]c[�=_h_p_hni+�Q[filc�j_l]_hno[fc
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:X[]Q^Q�SUZaMYUWU%�G$cgjl_h^cnilc[�acip[hcf_�]ihn[�j_l�cf� .-)/"�h_ff[�jlipch]c[�[p_ffch_m_)�oh�p[fil_�moj_lcil_�[f�^[ni�h[tci*

h[f_�%5)4"&�g[�f_aa_lg_hn_�ch`_lcil_�[f�^[ni�l_acih[f_�%..)0"&+

G[�mnlonnol[�mi]c_n[lc[�lcmofn[�m\cf[h]c[n[�ch�`[pil_�^_ff_�cgjl_m_�ch^cpc^o[fc�]ih�cf�36"�^_ff_�cgjl_m_�aoc^[n_�^[�oh^_l�02+�@à�

cf�m_nnil_�^_f�]igg_l]ci�[^�_mm_l_�cf�jc|�[g\cni�h_f�]iffi][g_hni�^_ff_�cgjl_m_�acip[hcfc+

Dh�jlipch]c[�^c�=_h_p_hni�f$cgjl_h^cnilc[�acip[hcf_�]ihn[�j_l�cf�.-")�oh�p[fil_�moj_lcil_�[f�^[ni�h[tcih[f_�%5)4"&�g[�f_aa_l*

g_hn_�ch`_lcil_�[f�^[ni�l_acih[f_�%..)0"&+

:X[]Q^Q�^_]MYUQ]Q%�G_�cgjl_m_�mnl[hc_l_�[ggihn[hi�[f�3"�^_ff_�cgjl_m_�h_ff[�jlipch]c[�^c�<p_ffchi�_�cf�2"�^_f�nin[f_�m[hhcn[+�

Df�^[ni�lcmofn[�ch`_lcil_�[f�^[ni�h[tcih[f_�%.-)5"&)�_pc^_htc[h^i�oh[�gchil�][j[]cnv�[nnl[nncp[�̂ _ff_�^o_�jlipch]_�j_l�f_�cgjl_m_�

[�aoc^[�_,i�j[ln_]cj[tcih_�g[aacilcn[lc[�mnl[hc_l[�lcmj_nni�[f�l_mni�^_f�K[_m_+

Df�m_nnil_�_]ihigc]i�jc|�[jj_nc\cf_�j_l�f_�cgjl_m_�mnl[hc_l_�x�m_ht[�^o\\ci�ko_ffi�^_f�]igg_l]ci+
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?_m]lctcih_ <con[l_�f_� cgjl_m_�[^�_mm_l_�jc|�`f_mmc\cfc)� chhip[ncp_+�
Q[filctt[l_�fàch`ilg[tcih_)�ilc_hn[l_�[c�g_l][nc

Hcmmcih_�-..�>igj_ncncpcnv�_�mpcfojji�^_ff_�cgjl_m_

J\c_nncpc�^c�Ncmn_g[ 7MaZ]U]Q�WM�_]MY^UdUZYQ�N`]ZO]M_UOM�Q�WM�^QX[WURUOMdUZYQ

Dh^c][nilc

;UaQWWU�PU�M__UaU_e�PU�aMW`_MdUZYQ�PQWWM�XM_`]U_e�PUSU_MWQ�PQWWQ�UX[]Q^Q

4Z^M�XU^`]M G[�hog_limcnv�̂ _c�m_f`�[mm_mmg_hn�PZ �[mm_mmg_hn�aoc^[nc�̂ _ff[�g[nolcnv�̂ cacn[f_�]ih^innc�̂ [f�KD?�%[h]b_�_m_aocnc�^[�
l_gini&

2WSZ]U_XZ I+�[mm_mmg_hn�̂ _ff[�g[nolcnv�̂ cacn[f_�]ih^innc�̂ [f�KD?�* �[ �m_f`�[mm_mmg_hn�%N@GAD@�1+-&�(�h+�[mm_mmg_hn�aoc^[nc�
%TJJH�1+-&�[h]b_�_m_aocnc�̂ [�l_gini

3M^QWUYQ [^+

CM]SQ_ )')+ )'), )')-

h+�1-�m_f`c_�(� .-�tiig h+�12�m_f`c_�(� .2�tiig h+�2-�m_f`c_�(�/-�tiig

;UaQWWZ�PU�M__UaU_e�PU�UYRZ]XMdUZYQ�Q�Z]UQY_MXQY_Z�MU�XQ]OM_U

4Z^M�XU^`]M @mjlcg_�cf�pifog_�^c�[nncpcnv�^_afc�ch]ihnlc�_�^_afc�_p_hnc�^c�ch`ilg[tcih_�_�ilc_hn[g_hni�[c�g_l][nc�
%q_\ch[l)�q_\*g_hnilcha�_]]+&�ila[hctt[nc�^[ff[�>>D<<�^cl_nn[g_hn_�i�[nnl[p_lmi�chctc[ncp_�^c�mcmn_g[

2WSZ]U_XZ I+�ch]ihnlc�_^�_p_hnc�^c� ch`ilg[tcih_�_�ilc_hn[g_hni�[c�g_l][nc�%q_\ch[l)�q_\*�g_hnilcha�_]]+&�il*
a[hctt[nc�^[ff[�>>D<<�^cl_nn[g_hn_�i�[nnl[p_lmi�chctc[ncp_�^c�mcmn_g[

3M^QWUYQ <hhi�/-//7�h+�6

CM]SQ_ )')+ )'), )')-

0 1 2
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<g\cni�mnl[n_ac]i

J\c_nncpi� Nnl[n_ac]i BQX[WURUOMdUZYQ�Q�PUSU_MWUddMdUZYQ�
C]M^[M]QYdM

?_m]lctcih_ A[l_�_g_la_l_�f_�]igj_n_ht_�^_f�j_lmih[f_�^cj_h^_hn_�j_l�jin_lh_�p[filctt[l_�[f�g_afci�f_�[nnc*
no^chc)�f_�][j[]cnv�_�f_�[\cfcnv�ij_l[ncp_

Hcmmcih_�-0/�* �ÜN_lpctc�cmncnotcih[fc�_�a_h_l[fc�^_ff_�[ggchcmnl[tcihc�jo\\fc]b_á

J\c_nncpc�^c�Ncmn_g[

Dh^c][nilc

8]MPZ�PU�OZ[Q]_`]M�PQWWQ�M__UaU_e�RZ]XM_UaQ�[Q]�UW�[Q]^ZYMWQ

4Z^M�XU^`]M Dh^c][�cf�al[^i�̂ c�]ichpifacg_hni�̂ _f�j_lmih[f_�ch�[nncpcnv�̀ ilg[ncp_

2WSZ]U_XZ I+�̂ c�̂ cj_h^_hnc�]b_�b[hhi�m_aocni�[fg_hi�oh$[nncpcnv�̀ ilg[ncp[�h_ff$[hhi�,�Oin[f_�j_lmih[f_�̂ cj_h^_hn_�
%[fg_hi�.�]ilmi�̂ iplv�_mm_l_�ila[hctt[ni�_hnli�cf�0-+-3/-/1�j_l�nonnc�c�̂ cj_h^_hnc&

3M^QWUYQ <hhi�/-//7� 61"

CM]SQ_ )')+ )'), )')-

62" 63" 64"

8]MPZ�PU�OZUYaZWSUXQY_Z�PQW�[Q]^ZYMWQ�UY�M__UaU_e�RZ]XM_UaQ�^[QOURUOMXQY_Q�PQPUOM_Q�MW�_QXM�PQW�OZY_]M^_Z�MWWM�OZ]$
]`dUZYQ�Q�MWWM�_]M^[M]QYdM

4Z^M�XU^`]M K[ln_]cj[tcih_� ^_f�j_lmih[f_�[^�[nncpcnv�`ilg[ncp_�ch�n_g[�^c�]ihnl[mni�[ff[�]illotcih_�_�nl[mj[l_ht[�
^_ff$[tcih_�[ggchcmnl[ncp[

2WSZ]U_XZ Bl[^i�^c�j[ln_]cj[tcih_�^_f�j_lmih[f_�j[ln_]cj[hn_�[^�[nncpcnv�`ilg[ncp_�%]ilmc�^c�`ilg[tcih_)�m_gch[lc)�
qilembij&�ch�n_g[�^c�]ihnl[mni�[ff[�]illotcih_�_�nl[mj[l_ht[�^_ff$[tcih_�[ggchcmnl[ncp[

CM]SQ_ )')+ )'), )')-

62" 63" 64"
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G[�K_l`ilg[h]_�ij_l[ncp[

2]QM�^_]M_QSUOM�4><?6C:C:E:C2l�56;;6� :<?A6B6

J\c_nncpi� Nnl[n_ac]i =M^OU_M�Q�̂ aUW`[[Z�̂ _M]_`[�Q�?<:

J\c_nncpi�Jj_l[ncpi M_[fctt[tcih_�[nncpcnv�]c�]oc�[f�jlini]iffi�^àchn_m[�]ih�DNH@<�* �Dmncnoni�^c�N_lpctc�j_l�cf�
H_l][ni�<alc]ifi�<fcg_hn[l_

DI?D><OJMD

BZ__Z^O]UdUZYQ�[]Z_ZOZWWU�PlUY_Q^M

2]QM
AQ^[ZY^MNUWQ

<l_[�DQ

4Z^M�XU^`]M G[�l_[fctt[tcih_�̂ c�j_l]ilmc�^c�`ilg[tcih_�_^�chctc[ncp_�ch`ilg[ncp_�j_l�afc�ij_l[nilc�[alc]ifc�^_f�n_llcnilci

2WSZ]U_XZ <ppci�[nncpcnv�jlini]iffi�̂ àchn_m[
CM]SQ_ @hnli�cf�0.+./+/-/1

J\c_nncpi� Nnl[n_ac_- :Y_Q]YMdUZYMWUddMdUZYQ

J\c_nncpi�Jj_l[ncpi M[``ilt[l_�f[�jl_m_ht[�[ffà_mn_li�^_ff_�cgjl_m_�acv�[nncp_�moc�g_l][nc�afi\[fc)�[mmcmn_h^if_�
h_ffàch^cpc^o[tcih_�^c�hoip_�ijjilnohcnv^c�\omch_mm�h_c�g_l][nc�acv�m_lpcnc�i�h_ffi�m]ioncha�
^c�hoipc�g_l][nc

DI?D><OJMD

B`[[Z]_Z�MWWlUY_Q]YMdUZYMWUddMdUZYQ

2]QM
AQ^[ZY^MNUWQ

<l_[�DQ

4Z^M�XU^`]M Bl[^i�^c�]ichpifacg_hni�^_ff_�cgjl_m_�ch�[nncpcnv�^c� chn_lh[tcih[fctt[tcih_

2WSZ]U_XZ I+�cgjl_m_�mojjiln[n_�j_l�f$chn_g[tcih[fctt[tcih_,I+� cgjl_m_�_mjiln[nlc]c

3M^QWUYQ <hhi�/-/070-)/"

CM]SQ_ 0/)0"

3MYPU

4Z^M�XU^`]M Nimn_ahi�[ffàchn_lh[tcih[fctt[tcih_

2WSZ]U_XZ @g[h[tcih_�=[h^c�j_l�]ihnlc\onc�[ff_�cgjl_m_�j_l�f[�j[ln_]cj[tcih_�[�`c_l_�ch�Dn[fc[�_�[ffà_m*
n_li

3M^QWUYQ <hhi�/-/07�\[h^i�_g[h[ni

CM]SQ_ @g[h[tcih_�h+� .� \[h^i�_hnli�cf�0-+-3+/-/1

?]ZSQ__Z�B6:

4Z^M�XU^`]M Nimn_ahi�[ffà_rjiln

3M^QWUYQ
CM]SQ_ Klim_]otcih_�^_ff_�[nncpcnv�jl_pcmn_�h_f�jlia_nni�_hnli�0.+./+/-/1

*0



J\c_nncpi� Nnl[n_ac]i ?`NNWUOU_e�WQSMWQ�Q�̂ QX[WURUOMdUZYQ

J\c_nncpi�Jj_l[n[ - <og_hn[l_�cf�fcp_ffi�^c�[fcg_hn[tcih_�^_f�`[m]c]ifi�^àcgjl_m[�
A[pilcl_� cf�lc]ilmi�[�gi^[fcnv�[onig[nc]b_

DI?D><OJMD

2WUXQY_MdUZYQ�PQW�RM^OUOZWZ�QWQ__]ZYUOZ�P"UX[]Q^M

2]QM
AQ^[ZY^MNUWQ

<l_[fc

4Z^M�XU^`]M Df� fcp_ffi�^c� chn_l_mm_�_�]igj[ln_]cj[tcih_�^_ff_�cgjl_m_�h_ff$[fcg_hn[tcih_�^_f�A[m]c]ifi�
_f_nnlihc]i�^$cgjl_m[

2WSZ]U_XZ I+�cgjl_m_�]b_�[fcg_hn[hi�cf�A[m]c]ifi�^$cgjl_m[
,

Iog_li�cgjl_m_�[nncp_�[f�0.+./+/-/1

3M^QWUYQ <hhi�/-/07�03"

CM]SQ_ 04"

8]MPZ�PU�QRRUOUQYdM�PQSWU�^_]`XQY_U�PU�M`_ZXMdUZYQ�PQU�^Q]aUdU

2]QM
AQ^[ZY^MNUWQ

<l_[fc

4Z^M�XU^`]M @mjlcg_�cf�lc]ilmi�[�gi^[fcnv�[onig[nc]b_�h_ff$_p[mcih_�^_ff_�jl[nc]b_

2WSZ$
]U_XZ

I+�jl[nc]b_�jli]_mm[n_�^[afc�mnlog_hnc�[onig[nc]c�i�m_gc[onig[nc]c
,

I+�nin[f_�jl[nc]b_�_p[m_�^[ff[�>>D<<
3M^QWUYQ <hhi�/-/07�2)3"

CM]SQ_ 4"

+'



J\c_nncpi� Nnl[n_ac]i AQSZWMdUZYQ�Q�C`_QWM�PQW�XQ]OM_Z

J\c_nnc�i�J j_l[ nc - Ailhcl_�[ff_�cgjl_m_�m_lpctc�^c�ko[fcnv�ch�n_gjc�l[jc^c�
<mmc]ol[l_�fà[nncpcnv�^c�pcacf[ht[�_�f[�nl[mj[l_ht[�^_f�g_l][ni

DI?D><OJMD

:^_MYdQ�PU�OMYOQWWMdUZYQ&^Z^[QY^UZYQ�[]Z_Q^_U

2]QM
AQ^[ZY^MNUWQ

<l_[�DDD

4Z^M�XU^`]M G[�j_l]_hno[f_�^c�cmn[ht_�a_mncn_�h_c�n_lgchc�^c�f_aa_+

2WSZ]U_XZ Nigg[nilc[�^_c�acilhc�]b_�chn_l]illihi�nl[�f[�^[n[�^c�jl_m_hn[tcih_�^_ff$cmn[ht[�^c�][h]_ff[tcih_,mi*
mj_hmcih_�_�f[�^[n[�^c�_``_nncp[�][h]_ff[tcih_,mimj_hmcih_�h_ff$[hhi�/-/1

,
Iog_li�^c�cmn[ht_�^c�][h]_ff[tcih_,mimj_hmcih_�jlin_mnc�_p[m_�%]bcom_&�h_ff$[hhi�/-/1

3M^QWUYQ <hhi�/-//7�0)1�acilhc

CM]SQ_ @p[mcih_�^_ff_�jl[nc]b_�_hnli�1�acilhc�^[f�lc]_pcg_hni

2__UaU_e�U^[Q__UaM

4Z^M�XU^`]M >ihnliffc�[�][gjcih_�mo�mnlog_hnc�acv�minnijimnc�[�p_lc`c][tcih_�j_lci^c][�^[�j[ln_�^_c� f[*
\il[nilc�g_nlifiac]c

2WSZ]U_XZ M_[fctt[tcih_

3M^QWUYQ

CM]SQ_ 5�"�^_afc�mnlog_hnc�minnijimnc�[�p_lc`c][tcih_�j_lci^c][

O[f_�^[ni�m[lv�l_h^c]ihn[ni�moff[�\[m_�^_ff_�]igohc][tcihc�j_lp_hon_�^[�j[ln_�^_c�f[\il[*
nilc�g_nlifiac]c�^[f� .+-.+/-/1�[f� .2+./+/-/1

2__UaU_e�U^[Q__UaM

4Z^M�XU^`]M M_[fctt[tcih_�]ihnliffc�][mo[fc�^c�]oc�[fO[ln+�0)�]igg[�.)� f_nn+�\&�?H�60,/-.4

2WSZ]U_XZ M_[fctt[tcih_

3M^QWUYQ

CM]SQ_ h+�0-�]ihnliffc�^c�]oc�[fg_hi�2�jl_mmi�g_l][nchc�lcih[fc

2__UaU_e�U^[Q__UaM

4Z^M�XU^`]M N_lpctc�`ch[fctt[nc�[f�]ihnliffi�^_ff[�f_a[fcnv�ch�g[n_lc[�^c�]cl]if[tcih_�mnl[^[f_�ch�[g\cni�
l_acih[f_

2WSZ]U_XZ M_[fctt[tcih_

3M^QWUYQ

CM]SQ_ M_[fctt[tcih_�^c�nonnc�c�]ihnliffc�lc]bc_mnc�^[ff[�Kifctc[�mnl[^[f_�^c�<p_ffchi�_�=_h_p_hni

4ZXXU^^UZYQ�?]ZaUYOUMWQ�[Q]�WM�AQaU^UZYQ�PQSWU�D^U

4Z^M�XU^`]M Jj_l[ncpcnv�>iggcmmcih_�jlipch]c[f_�j_l�f[�l_pcmcih_�omc

2WSZ]U_XZ M_[fctt[tcih_�[nncpcnv�[h]b_�[pp[f_h^imc�^c�mi]c_nv�ch�biom_

3M^QWUYQ

CM]SQ_ >imncnotcih_�^_ff[�>iggcmmcih_�_hnli�cf�0-+-3+/-/1

4ZXXU^^UZYQ�?]ZaUYOUMWQ�?]QddU

4Z^M�XU^`]M Jj_l[ncpcnv�>iggcmmcih_�jlipch]c[f_�jl_ttc

+(



2WSZ]U_XZ M_[fctt[tcih_�[nncpcnv�[h]b_�[pp[f_h^imc�^c�mi]c_nv�ch�biom_

3M^QWUYQ

CM]SQ_ >imncnotcih_�^_ff[�>iggcmmcih_�_hnli�cf�0-+-3+/-/1

2WNZ�PQU�XQPUM_Z]U&OZYOUWUM_Z]U

2]QM
AQ^[ZY^MNUWQ

<l_[fc

4Z^M�XU^`]M Bl[^i�^c�[aacilh[g_hni�<f\i�^_c�g_^c[nilc,]ih]cfc[nilc

2WSZ]U_XZ >[h]_ff[tcih_�^_c�g_^c[nilc,]ih]cfc[nilc�][l_hnc�^_c�l_kocmcnc�^c�]oc�[fK[ln+�1)�]igg[�0)�^_f�?H�
.5-,/-.-�]ig_�gi^c`c][ni�^[ffà[ln+�/)�]igg[�.)�^_f�?H� .12,/-..� _hnli�.2+./

3M^QWUYQ <hhi�/-//7�l_pcmcih_�l_[fctt[n[

CM]SQ_ >ih]fomcih_�jli]_^cg_hni�_hnli�cf� .2�^c]_g\l_�/-/1

<l_[�mnl[n_ac][�NQDGPKKJ�@�Q<GJMDTT<TTDJI@�?@G�O@MMDOJMDJ

2dUZYU�]QMWUddM_Q

2]QM
AQ^[ZY^MNUWQ

<l_[�DQ

4Z^M�XU^`]M Df�hog_li�^c�_p_hnc�^c� ch`ilg[tcih_�_�m_hmc\cfctt[tcih_�%m_gch[lc)�q_\ch[l)�`ilg[tcih_�ch�mnl_[gcha)�
_]]+&�ila[hctt[nc�h_ff$[hhi� ^[f�KD?

2WSZ]U_XZ I+�_p_hnc�^c�ch`ilg[tcih_�_�m_hmc\cfctt[tcih_�%m_gch[lc)�q_\ch[l)�`ilg[tcih_�ch�mnl_[gcha)�_]]+&�il*
a[hctt[nc�h_ff$[hhi

3M^QWUYQ <hhi�/-/07�h+� .6
CM]SQ_ h+�/2

7MaZ]U]Q�WM�PZ[[UM�_]MY^UdUZYQ� PUSU_MWQ�QP�QOZWZSUOM!

4Z^M�XU^`]M Df�pifog_�^_ff_�[nncpcnv�ch`ilg[ncp_�_�^c�m_hmc\cfctt[tcih_�%m_gch[lc)�q_\ch[l)� ch]ihnlc�^c�
`ilg[tcih_)�_]]+&�ila[hctt[nc�h_ff$[hhi�moff[�^ijjc[�nl[hmctcih_

2WSZ]U_XZ I+�_p_hnc�^c�ch`ilg[tcih_�_�m_hmc\cfctt[tcih_�%m_gch[lc)�q_\ch[l)� ch]ihnlc�^c�`ilg[tcih_)�
_]]+&�ila[hctt[nc�h_ff$[hhi�moff[�^ijjc[�nl[hmctcih_

1/



3M^QWUYQ <hhi�/-/07�h+�4

CM]SQ_ h+�5

;UaQWWU�PU�M__UaU_e�PU�aMW`_MdUZYQ�PQWWM�XM_`]U_e�PUSU_MWQ�QP�QOZWZSUOM�PQWWQ�UX[]Q^Q

4Z^M�XU^`]M G$ch]c^_ht[�^_afc�[mm_mmg_hn�]ih^innc�moff[�^ijjc[�nl[hmctcih_�%^cacn[f_�_^�_]ifiac][&�
lcmj_nni�[f�\[]chi�cgjl_h^cnilc[f_�^c�lc`_lcg_hni

2WSZ]U_XZ I+�[mm_mmg_hn�%g[nolcnv�^cacn[f_)�]s\_lm_]olcns)�mimn_hc\cfcnv�_�_h_lac[&�]ih^innc�moff[�?ij*
jc[�Ol[hmctcih_

,
.-+---�cgjl_m_�[nncp_�[f�0.,./

3M^QWUYQ <hhi�/-/07� .12

CM]SQ_ h+�/--

'� + . - 0 - �%� - , � %%� ! ! % %� " ( + �) ! + � / � �

ç<``c[h][l_� f_�cgjl_m_�h_ffàchhip[tcih_�^cacn[f_�
çA[pilcl_� cf�lcf[m]ci�^c�mnlog_hnc�^cacn[fc

DI?D><OJMD

2RRUMYOMXQY_Z�MWWQ�UX[]Q^Q�YQWW"UYYZaMdUZYQ�PUSU_MWQ

2]QM
AQ^[ZY^MNUWQ

<l_[�DQ

4Z^M�XU^`]M G[�][j[]cnv�^c�`ilhcl_�[mmcmn_ht[�ih_�ni�ih_�[ff_�cgjl_m_�mof�n_g[�^_ff[�^ijjc[�nl[hmctcih_

2WSZ]U_XZ I+�^c�ch]ihnlc�ih_�ni�ih_�l_[fctt[nc�j_l�aoc^[l_�f_� cgjl_m_�h_ff[�?ijjc[�Ol[hmctcih_�%`ch[htc[g_hnc�j_l�
cf�^cacn[f_�_�cf�al__h)�`iffiq�oj�^_afc�[mm_mmg_hn)�_]]+&

#

.-+---�cgjl_m_�[nncp_�[f�0.,./,/-/1
3M^QWUYQ <hhi�/-/07�21
CM]SQ_ h+� .4-

CM^^Z�PU�aM]UMdUZYQ�PQW�WUaQWWZ�PU�XM_`]U_e�PUSU_MWQ�PQWWQ�UX[]Q^Q�M^^U^_U_Q

4Z^M�XU^`]M G$_pifotcih_�^_ff[�g[nolcnv�^cacn[f_�^_ff_�cgjl_m_�[mmcmncn_�lcmj_nni�[ff$_m_l]ctci�jl_]_^_hn_

2WSZ]U_XZ Gcp_ffi�g_^ci�^_f�fcp_ffi�^c�g[nolcnv�^cacn[f_�^_ff_�cgjl_m_�\_h_`c]c[lc_�[f�0.+./+/-/1
#

Gcp_ffi�g_^ci�^_f�fcp_ffi�^c�g[nolcnv�^cacn[f_�^_ff_�cgjl_m_�\_h_`c]c[lc_�[f�0.+./+/-/0
3M^QWUYQ <hhi�/-/07� .)5

CM]SQ_ -)6

B_]`XQY_U�PUSU_MWU

2]QM <l_[�DD

4Z^M�XU^`]M Df�pifog_�^c�^cmjimcncpc�^cacn[fc�lcf[m]c[nc

2WSZ]U_XZ I+�^cmjimcncpc�j_l�f[�`clg[�^cacn[f_� �NKD?�lcf[m]c[nc�h_ffà[hhi�/-/1

3M^QWUYQ <hhi�/-/07�h+�1+2-0

CM]SQ_ ;:122-

+*



8]MPZ�PU�]UWM^OUZ�PU�^_]`XQY_U�PUSU_MWU

4Z^M�XU^`]M Df�hog_li�^c�mnlog_hnc�^cacn[fc�lcf[m]c[nc�_�lchhip[nc�lcmj_nni�[f�nin[f_�^_ff_�cgjl_m_�[nncp_�[f�
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f_�mi]c_nv� ĉ�j_lmih_�_�f_�cgjl_m_�cĥ cpĉ o[fc7�ko[h^i�lc]illihi�f_�]cl]imn[ht_�jl_pcmn_� [̂f�?+K+M+/0,-4,/--1�h+�/14

3M^QWUYQ h+^

CM]SQ_ mi]c_nv�^c�][jcn[fc722�"8
mi]c_nv�^c�j_lmih_�_�f_�cgjl_m_�ch^cpc^o[fc7�02"

AUP`dUZYQ�_QX[U�PU� [MSMXQY_Z�RM__`]Q�[M^^UaQ�)')+

2]QM
AQ^[ZY^MNUWQ

<l_[�D

4Z^M�XU^`]M O_gji�g_^ci�^c�lcn[l^i

2WSZ]U_XZ Nigg[nilc[)�j_l�]c[m]oh[�`[nnol[)�^_c�acilhc�chn_l]ill_hnc�nl[�f[�^[n[�^c�m][^_ht[�^_ff[�`[nnol[�
_� f[�^[n[�^c�j[a[g_hni�gifncjfc][n[�j_l�Ocgjilni�^iponi)� l[jjiln[n[�[ff[�migg[�^_afc�cg*
jilnc�j[a[nc�h_ffà[hhi�/-/1�%ch^c][nil_�n_gji�g_^ci�^c�lcn[l^i&

3M^QWUYQ h+^+

CM]SQ_ O_gji�g_^ci�^c�lcn[l^i�j[lc�[�-� %`ihn_�K>>&�]ih�p_lc`c][�m_g_mnl[f_

2]QM
AQ^[ZY^MNUWQ

<l_[�D

4Z^M�XU^`]M O_gji�g_^ci�^c�j[a[g_hni

2WSZ]U_XZ Nigg[nilc[�acilhc�]b_�chn_l]illihi�nl[�f[�^[n[�^_f�lc]_pcg_hni�_�f[�^[n[�^_f�g[h^[ni�^c�j[*
a[g_hni�^_ff_�`[nnol_�j[mmcp_�j[a[n_�h_ffà[hhi�/-/1 ,I}�^c�`[nnol_�j[mmcp_�j[a[n_�h_ff$[hhi�
/-/1�%ch^c][nil_�n_gji�g_^ci�^c�j[a[g_hni&

3M^QWUYQ h+^+

CM]SQ_ O_gji�g_^ci�^c�j[a[g_hni�9:0-�acilhc� %`ihn_�K>>&�]ih�p_lc`c][�m_g_mnl[f_

CQX[Q^_UaU_e�PQWWQ�U^_]`__Z]UQ�PU�WU\`UPMdUZYQ�PQU�OZY_]UN`_Q�[]ZXZdUZYMWU�SQ^_U_U�OZY�NMYPU

2]QM
AQ^[ZY^MNUWQ

<l_[�DQ

4Z^M�XU^`]M G[�n_gj_mncp[�a_mncih_�^_ff_�cmnlonnilc_�^_c�]ihnlc\onc

13



2WSZ]U_XZ Nigg[nilc[�acilhc�chn_l]ill_hnc�nl[�jl_m_hn[tcih_�^_ff_�l_h^c]ihn[tcihc�^_c�]ihnlc\onc�]ih*
]_mmc�_�mo]]_mmcp[�fckoc^[tcih_

,
I+�nin[f_�]ihnlc\onc� fckoc^[nc

3M^QWUYQ <hhi�/-/07�02�aa

CM]SQ_ 0-�aa

:YPUOQ�PU�Q\`UWUN]UZ�^_]`__`]MWQ

2]QM
AQ^[ZY^MNUWQ

<l_[�D

4Z^M�XU^`]M G[�][j[]cnv�^_ff[�>[g_l[�^c�]ijlcl_�afc�ih_lc�mnlonnol[fc�]ih�c�jlip_hnc�mnlonnol[fc

2WSZ]U_XZ %Klip_hnc�mnlonnol[fc�*�Jh_lc�mnlonnol[fc&,Klip_hnc�mnlonnol[fc

3M^QWUYQ <hhi�/-//7�*�0/)00�"

CM]SQ_ .-"

:YPUOQ�PU�^_]`__`]M�[]UXM]UZ

2]QM
AQ^[ZY^MNUWQ

<l_[�D

4Z^M�XU^`]M G[�][j[]cnv�^_ff_�>>D<<�^c�`ch[htc[l_�f_�[nncpcnv�^c�fohai�j_lci^i�chn_l[g_hn_�]ih�][jcn[f_�
jlijlci

2WSZ]U_XZ K[nlcgihci�h_nni,�Dggi\cfctt[tcihc

3M^QWUYQ
<hhi�/-//7�225)15"

CM]SQ_ 225)15"

4M[MOU_e�PU�SQYQ]M]Q�[]ZaQY_U�MSSU`Y_UaU

2]QM
AQ^[ZY^MNUWQ

<l_[�D

4Z^M�XU^`]M Hcmol[�ko[hn[�j[ln_�^_c�Klip_hnc�]ill_hnc�x�mn[n[�a_h_l[n[�^[ff[�>[g_l[�^c�]igg_l]ci�ifnl_�
[ff_�_hnl[n_�^[�?clcnni�[hho[f_�_�^[�?clcnnc�^c�m_al_n_lc[+

2WSZ]U_XZ %Klip_hnc�]ill_hnc�*�Klip_hnc�^[�^clcnni�[hho[f_�*�Klip_hnc�^[�?clcnnc�^c�m_al_n_lc[�*�Klip_hnc�^[�
Aih^i�j_l_ko[ncpi&�, �Klip_hnc�]ill_hnc�%[f�h_nni�^_f�`ih^i�mp[fon[tcih_�]l_^cnc�^[�?+<&

3M^QWUYQ <hhi�/-//7�6)45"

CM]SQ_ 6)45"

J\c_nncpi� Nnl[n_ac]i C]M^[M]QYdM

J\c_nncpi�Jj_l[ncpi <og_hn[l_�cf�fcp_ffi�^c�]ihim]_ht[�^_afc�mn[e_bif^_l�mo�m_lpctc�_�[nncpcnv�^_ff[�>[g_l[�^c�
>igg_l]ci
A[pilcl_�fà_pifotcih_�^_ff[�]igohc][tcih_�mi]c[f

DI?D><OJMD

4ZX`YUOMdUZYU�MSWU�̂ _MVQTZWPQ]1�S]MPZ�PU�[]Q^QYdM�̂ `U�XQPUM

2]QM
AQ^[ZY^MNUWQ

<l_[�DQ

4Z^M�XU^`]M @mjlcg_�f[�pcmc\cfcnv�^_ff$_hn_�moc�g_^c[�lcmj_nni�[ff$_m_l]ctci�jl_]_^_hn_

2WSZ]U_XZ I+�om]cn_�moc�g_^c[�[hhi�/-/1
,

I+�om]cn_�moc�g_^c[�[hhi�/-/0

+.



3M^QWUYQ <hhi�/-/07�om]cn_�/-
CM]SQ_ h+�/1�%om]cn_�/-/1&�,/-�%h+�om]cn_�/-/0&�:� .)/

8]MPZ�PU�QaZW`dUZYQ�PQWWM�OZX`YUOMdUZYQ�^ZOUMW� ZaQ]MWW!

4Z^M�XU^`]M G$_pifotcih_�^_ff[�jl_m_ht[�^_ff$@hn_�h_c�][h[fc�mi]c[f

2WSZ]U_XZ Iog_li�]igjf_mmcpi�on_hnc�^_c�][h[fc�mi]c[f�%`iffiq_l�Oqcnn_l)� fce_�A[]_\iie)� cm]lctcihc�
Siono\_)�`iffiq_l�Gche_^ch&�^_ff$_hn_�h_ff$[hhi�/-/1

,
Iog_li�]igjf_mmcpi�on_hnc�^_c�][h[fc�mi]c[f�%`iffiq_l�Oqcnn_l)�fce_�A[]_\iie)� cm]lctcihc�

Siono\_)�`iffiq_l�Gche_^ch&�^_ff$_hn_�h_ff$[hhi�/-/0
3M^QWUYQ <hhi�/-/0�7�h+�0.51

CM]SQ_ h+�02--�%[hhi�/-/1&,�h+�02--�%[hhi�/-/0&�:�.).

+/



?6A7>A<2=46�:=5:E:5D2;6

>ig_�lcmofn[�^[f�mcmn_g[�^c�p[fon[tcih_�pca_hn_)� f[�p[fon[tcih_�^_ff[�j_l`ilg[h]_�^_f�N_al_n[lci�a_h_l[f_�^cj_h^_�j_l�cf�2-"�
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OZWWQ__UaQ�YZYOTf�PQU�PU]U__U�OUaUWU%�[ZWU_U�Q�^ZOUMWU%� UY_QS]M�UW�PU]U__Z�MP�̀ YM�N`ZYM�MXXUYU^_]MdUZYQ�Q�OZYOZ]]Q�MWWM�]QMWUddMdUZYQ�PU�`Y�!MX&
XUYU^_]MdUZYQ�M[Q]_M�MW�^Q]aUdUZ�PQW�OU__MPUYZá+�Dh�ko_mn[�innc][)�mc�lc]bc[g[hi�[�ncnifi�_m_gjfc`c][ncpi�f_�`ilg_� ĉ�j[ln_]cj[tcih_�jl_pcmn_�
^[ff[�hilg[ncp[�ko[fc� fà[]]_mi�]cpc]i)� fà[]]_mmi�]cpc]i�a_h_l[fctt[ni)� f_�acilh[n_�^_ff[�nl[mj[l_ht[)�f[�jli]_^ol[�[j_ln[�[ff[�j[ln_]cj[tcih_�
j_l�fà[^itcih_�^_c�]i^c]c� ĉ�]igjiln[g_hni�^_ff_�[ggchcmnl[tcihc�%.+�h+� .6-,/-./)�[ln+� .)�]i+�11&)�f[�j[ln_]cj[tcih_�^c�jiln[nilc�^c� chn_l_mmc�
[nnl[p_lmi� f[�]ihmofn[tcih_�jo\\fc][�jl_pcmn[�ch�l_f[tcih_�[ff[�l_[fctt[tcih_�^c�al[h^c� ij_l_�ch`l[mnlonnol[fc�_�^c�[l]bcn_nnol[�^c�lcf_p[ht[�
mi]c[f_�%^+fam+�h+�2-,/-.3�[ln+�//)�]i+� .&+
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afc�on_hnc)�lcf_p[lh_�f[�j_l]_tcih_�_�f_�[nn_m_�_�]igjl_h^_lh_�c�\cmiahc)�ch�ohàinnc][�^c�gcafcil[g_hni�]ihnchoi�^_ff[�ko[fcnv�^_c�

m_lpctc+

Df� Kc[hi� _� c� moic� [aacilh[g_hnc� p_ll[hhi�jiln[nc� [�]ihim]_ht[� ^c� nonnc)� ]ig_�jl_pcmni�h_f� Kc[hi�I[tcih[f_�<hnc]illotcih_)�

g_^c[hn_�jo\\fc][tcih_�mof�mcni� cmncnotcih[f_� ch�Ü[ggchcmnl[tcih_�nl[mj[l_hn_á�ohcn[g_hn_�[�ko_ffc� ^_afc�[hhc�jl_]_^_hnc�j_l�

]chko_�[hhc)�[c�m_hmc�^_ffà[ln+�5)�]i+�0�^_f�^+fam+�h+�00,/-.0+

2A66 5: A:B49:>1 <6C>5>;>8:2 " ( ) * +

G[�Üa_mncih_�^_f�lcm]bci�]illotcih_á�x�cf�jli]_mmi�]ih�cf�ko[f_�mc�gcmol[�cf�lcm]bci�_)�mo]]_mmcp[g_hn_)�mc�mpcfojj[hi�f_�[tcihc�

[f� `ch_� ^c�lc^oll_� f_�jli\[\cfcnv�]b_� fi�mn_mmi�lcm]bci�mc�p_lc`c]bc8� [nnl[p_lmi� cf� K+O+K+>+O+� mc�jc[hc`c][hi� f_� [tcihc� jlijlc_�^_f�

jli]_mmi)�]b_�lc]bc_^_�fà[nncp[tcih_�^c�g_]][hcmgc�^c�]ihmofn[tcih_�]ih�cf�j_lmih[f_�^_^c][ni)�]ih�cf�]ichpifacg_hni�[nncpi�^_c�

l_`_l_hnc�]b_�jl_mc^c[hi�c�^cp_lmc�[g\cnc�^c�[nncpcnv+

G_�`[mc�jlch]cj[fc�^_ff[�[nncpcnv�^c�a_mncih_�^_f�lcm]bci�mihi7

.+� g[jj[nol[�^_c�jli]_mmc)� `[mc�_�[nncpcnv�l_f[ncpc�[ff[�a_mncih_�][l[nn_lcmnc][�^_ff[�>[g_l[8

/+� p[fon[tcih_�^_f�lcm]bci�j_l�]c[m]oh�jli]_mmi)�`[m_�_,i�[nncpcnv8

0+� nl[nn[g_hni�^_f�lcm]bci8

1+� gihcnil[aaci+

H[jj[nol[�^_c�jli]_mmc

G[�g[jj[nol[)� f[�ko[f_�_pc^_htc[�f_�[nncpcnv�[nnl[p_lmi�f_�ko[fc�mc�_mjf_n[hi�f_�`ohtcihc�][g_l[fc)�]imncnocm]_�f[�\[m_�j_l�fà[h[fcmc�

^_f�lcm]bci�^c�]illotcih_+�<�j[lncl_�^[�_mm[�p_haihi�c^_hnc`c][n_�f_�[nncpcnv�^[�gihcnil[l_�[nnl[p_lmi�[tcihc�^c�lcme�g[h[a_g_hn�

_^�ch^cpc^o[n_� f_�[nnlc\otcihc�mj_]c`c]b_�^c�]c[m]oh�o``c]ci�ch�g[n_lc[+

G[�g[jj[nol[)� ch� j[lnc]if[l_)� ^_p_� _mm_l_� _``_nno[n[�j_l� f_� [l__� ^c� lcm]bci� ch^cpc^o[n_� ^[ff[�hilg[ncp[�_� ^[f� KI<� %<l_[�<7�

[]kocmctcih_�_�jlial_mmcih_�^_f�j_lmih[f_8�<l_[�=7�]ihnl[nnc�jo\\fc]c8�<l_[�>7�jlipp_^cg_hnc�[gjfc[ncpc�^_ff[�m`_l[�acolc^c][�

^_f�^_mnch[n[lci�jlcpc�^c�_``_nni�_]ihigc]i�cgg_^c[ni�j_l�cf�^_mnch[n[lci8�<l_[�?7�jlipp_^cg_hnc�[gjfc[ncpc�̂ _ff[�m`_l[�acolc^c][�

^_f�^_mnch[n[lci�]ih�_``_nni�_]ihigc]i� cgg_^c[ni�j_l�cf�^_mnch[n[lci&+�G_�1�<l__� mc� [lnc]if[hi�h_ff_�Ninni[l__�_�h_c�jli]_mmc�

johno[fg_hn_�^_m]lcnnc�h_ffà<ff_a[ni�/�[f�K+I+<+�/-.0�_�h_afc�[aacilh[g_hnc�^_f�K+I+<+

Q[fon[tcih_�^_f�lcm]bci

G[�p[fon[tcih_�^_f�lcm]bci�^_p_�_mm_l_�_``_nno[n[�j_l�]c[m]oh�jli]_mmi)�`[m_�_,i�[nncpcnv�_�]igjl_h^_7

Ä � fàc^_hnc`c][tcih_� ^_f� lcm]bci� %lc]_l][)� ch^cpc^o[tcih_� _� ^_m]lctcih_� ^_f�lcm]bci&)� g_^c[hn_� ]ihmofn[tcih_� _� ]ih`lihni� ^_c�

miaa_nnc�]ichpifnc)�[h[fctt[h^i�c�jl_]_^_hnc�aco^ctc[lc)�_n]+8

Ä� fàc^_hnc`c][tcih_�^_c�`[nnilc�[\cfcn[hnc8

Ä� fà[h[fcmc�^_f�lcm]bci8

Ä� f[�^_`chctcih_�^c�oh�aco^ctci�mchn_nc]i�_�^_ff[�gincp[tcih_�[^�_mmi�f_a[n[�j_l�^_]c^_l_�f_�jlcilcnv�^c�nl[nn[g_hni+
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Ol[nn[g_hni�^_f�lcm]bci

>ihmcmn_�h_ff[�ch^cpc^o[tcih_�_�p[fon[tcih_�^_ff_�gcmol_�]b_�^_pihi�_mm_l_�jl_^cmjimn_�j_l�h_onl[fctt[l_�i�lc^oll_�cf�lcm]bci� ĉ�

]illotcih_+�<�n[f_�m]iji�^_pihi�_mm_l_�ch^cpc^o[n_�_�p[fon[n_�f_�gcmol_�^c�jl_p_htcih_)�]b_�mc�^cmnchaoihi�ch�Üi\\fca[nilc_á�_�

Üofn_lcilcá7�j_l�f_�gcmol_�Üi\\fca[nilc_á�hih�mommcmn_�[f]oh[�̂ cm]l_tcih[fcnv�^[�j[ln_�^_ff[�Ko\\fc][�<ggchcmnl[tcih_�%[f�fcgcn_�

fàila[hctt[tcih_�jo{� ch^cpc^o[l_� cf� n_lgch_�n_gjil[f_� ^c� cgjf_g_hn[tcih_)� ko[fil[� f[� f_aa_�hih�^cmjiha[�ch� n[f_� m_hmi7� ch�

ko_mni� ][mi� cf� n_lgch_� mn[\cfcni� ^[f� K+O+K+>+O+� ^cp_hn[� j_l_hnilci&)� j_l� f_� Üofn_lcilcá� i]]ill_� ij_l[l_� oh[� p[fon[tcih_� ch�

l_f[tcih_�[c�]imnc�mncg[nc)�[ffàcgj[nni�moffàila[hctt[tcih_)�[f�al[^i�^c�_``c][]c[�[ff_�mn_mm_�[nnlc\ocni+

Hihcnil[aaci

Lo_mn[�`[m_�x�`ch[fctt[n[�[ff[�p_lc`c][�^_ffà_``c][]c[�^_c�mcmn_gc�^c�jl_p_htcih_�chnli^innc+�Ph�gihcnil[aaci�_``_nncpi�]ihm_hn_�

^c�[]]_ln[lmc�^_ffà[nno[tcih_�^_ff_�gcmol_�jlial[gg[n_�_�^c�nl[]]c[l_�c�][mc�ch�]oc� f_�mn_mm_�gcmol_)�jol�m_�[nno[n_)�ch�l_[fnv�mihi�

j_l`_nnc\cfc�_�jimmihi�_mm_l_�l_m_�jc|�mimn_hc\cfc)�]ih]l_n_)�]bc[l_)� oncfc�_�hih�lc^ih^[hnc+�Ph�\oih�gihcnil[aaci�jiln[�[h]b_�

ohà_``_nncp[�lc^otcih_�^c�gcmol_�^c�jl_p_htcih_�p[filctt[h^i�mifi�ko_ff_�mnl_nn[g_hn_�h_]_mm[lc_+

Gà[nno[tcih_� ^_f� gihcnil[aaci� m[lv� l_[fctt[n[� [� jc|� fcp_ffc7� h_f� gihcnil[aaci� ^c� jlcgi� fcp_ffi� c� jlin[aihcmnc� m[l[hhi� c�

l_mjihm[\cfc�^c�<l_[8�cf�l_mjihm[\cf_�̂ _f�gihcnil[aaci�^c�jlcgi�fcp_ffi�ch`ilg_lv�cf�MK>O�mof�m_�_�]ig_�f_�gcmol_�^c�nl[nn[g_hni�

^_f� lcm]bci� mihi� mn[n_� [nno[n_)� ^[h^i� [nni� [h]b_� ^c� oh[� p[fon[tcih_� ^_ffàoncfcnv� ^_ff_� mn_mm_� lcmj_nni� [c� lcm]bc� ]illonncpc� ^[�

]ihn_h_l_+�I_f�gihcnil[aaci�^c�m_]ih^i�fcp_ffi)� fà[nno[tcih_�m[lv�]igjcni�^_f�MK>O)�]i[^cop[ni�^[�oh[�mnlonnol[�^c�mojjilni+�

I_f�]ilmi�^_ffà[hhi)�jinl[hhi�_mm_l_�jl_pcmnc� ch]ihnlc� nl[�cf�MK>O�%_� f[�mnlonnol[�^c�mojjilni&�_�c�l_mjihm[\cfc�^_ffà[nno[tcih_�

^_ff_�gcmol_+� Df� MK>O�jinlv)� chifnl_)� mpifa_l_� ^_afc� M`PU_�mj_]c`c]c)� ]ih� p_lc`c]b_�mof� ][gji�]b_�]ihm_hnihi� cf� jc|� [a_pif_�

l_j_lcg_hni� ^c� ch`ilg[tcihc)� _pc^_ht_� _� ^i]og_hnc� h_]_mm[lc� [f� gcafcil�mpifacg_hni� ^_f�gihcnil[aaci� ^c� m_]ih^i� fcp_ffi+�

Gà[nncpcnv�^c�gihcnil[aaci�^_f�MK>O�jinlv�[p_l_�[^�iaa_nni�[h]b_�f_�[nncpcnv�hih�jc[hc`c][n_�^c�]oc�mc�x�p_honc� [�]ihim]_ht[)�

[^�_m_gjci)�[�m_aocni�^c�m_ah[f[tcihc�]b_�j_lp_haihi�[f�MK>O�ch�]ilmi�^à[hhi�nl[gcn_�cf�][h[f_�^_f�bTU^_WQNWZbUYS�i�]ih�[fnl_�

gi^[fcnv+� I_f� ]ilmi� ^_ffà[hhi)� ^iplv� _mm_l_� l_[fctt[n[� [h]b_� f[� p_lc`c][� ]cl][� f[� ]ill_nn[� [nno[tcih_� ^_afc� i\\fcabc� ĉ�

jo\\fc][tcih_�jl_pcmnc�^[f�^+fam+�h+�00,/-.0)�h_f�lcmj_nni�^_c�]lcn_lc�^c�ko[fcnv�[c�m_hmc�^_ffà[ln+�31�^_f�]cn[ni�^_]l_ni+

<Q_ZPZWZSUM ^QS`U_M YQW []ZOQ^^Z PU MYMWU^U PQU ]U^OTU

G_� fiac]b_�f_a[n_�[ffàoncfctti�^_ff_�m]b_^_�^c�lcf_p[tcih_�^_c�lcm]bc�^c�jli]_mmi�j[lnihi�^[ff_�ch^c][tcihc�^_f�K+I+<+�_�^_c�moic�

[aacilh[g_hnc)�]b_�jl_p_^ihi�^c�oncfctt[l_�c�l_f[ncpc�[ff_a[nc�ij_l[ncpc�j_l�n_h_l�nl[]]c[�̂ c�oh[�m_lc_�^c�p[lc[\cfc�oncfc�[ff[�a_mncih_�

^_f�lcm]bci+

Dh�j[lnc]if[l_)� f_� m]b_^_� oncfctt[n_� ]igjl_h^ihi� f_�<l__� jl_pcmn_� ^[ff[�hilg[ncp[� _� ko_ff_� ch^cpc^o[n_� mo]]_mmcp[g_hn_� ^[�

<I<>�_�^[ff[�>[g_l[)�m_ao_h^i�f_�jlijlc_�mj_]c`c]cnv�ij_l[ncp_+

G_� m]b_^_� oncfctt[n_� j_l� lcf_p[l_� c� johnc� m[fc_hnc� ^_ffà[h[fcmc� ^c� ]c[m]oh[� ^_ff_� 1� <l__� i\\fca[nilc_� b[hhi� j_lg_mmi� ^c�

[jjli`ih^cl_�c�m_ao_hnc�[mj_nnc7�1

1�Gà[ln+� 3)�]i� .)�^_f� +̂fam+�h+�00,/-.0�^cmjih_�]b_�ÜG_�[`NNWUOTQ�MXXUYU^_]MdUZYU�SM]MY_U^OZYZ�WM�\`MWU_e�PQWWQ�UYRZ]XMdUZYU�]U[Z]_M_Q�YQU�
^U_U�U^_U_`dUZYMWU�YQW�]U^[Q__Z�PQSWU�ZNNWUSTU�PU�[`NNWUOMdUZYQ�[]QaU^_U�PMWWM�WQSSQ%�M^^UO`]MYPZYQ�W!UY_QS]U_e%� UW�OZ^_MY_Q�MSSUZ]YMXQY_Z%� WM�
OZX[WQ_QddM%� WM�_QX[Q^_UaU_e%� WM�^QX[WUOU_e�PU�OZY^`W_MdUZYQ%� WM�OZX[]QY^UNUWU_e%� W!ZXZSQYQU_e%� WM�RMOUWQ�MOOQ^^UNUWU_e%�YZYOTf�WM�OZYRZ]XU_e�
MU�PZO`XQY_U�Z]USUYMWU�UY�[Z^^Q^^Z�PQWW!MXXUYU^_]MdUZYQ%� W!UYPUOMdUZYQ�PQWWM�WZ]Z�[]ZaQYUQYdM�Q�WM�]U`_UWUddMNUWU_e�^QOZYPZ�\`MY_Z�[]QaU^_Z�
PMWW!M]_UOZWZ�4á
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Ä � j_l�]c[m]oh[�<l_[)�jli]_mmi)�`[m_,[nncpcnv)�c�jimmc\cfc�lcm]bc�^c�]illotcih_�%]f[mmc`c][nc�[h]b_�m_]ih^i�f_�`[gcafc_�ch^c][n_�^[�

<I<>�j_l�cf�gihcnil[aaci� ^_c� K+O+K+>+O+� moff[�jc[nn[`ilg[�]l_[n[� h_f� Goafci� ^_f� /-.6&+� O[fc� `[gcafc_� mihi� ^c� m_aocni�

lcjiln[n_7

i� <+�gcmol_�^c�]ihnliffi

i� =+�gcmol_�^c�nl[mj[l_ht[

i� >+�gcmol_�^c�^_`chctcih_�_�jligitcih_�^_ffà_nc][�_�^c�mn[h^[l^�^c�]igjiln[g_hni�

i� ?+�gcmol_�^c�l_aif[g_hn[tcih_

i� @+�gcmol_�^c�m_gjfc`c][tcih_

i� A+�gcmol_�^c�`ilg[tcih_

i� B+�gcmol_�^c�lin[tcih_

i� C+�gcmol_�^c�^cm]cjfch[�^_f�]ih`fcnni�^c� chn_l_mmc

i� D+�[fnl_�gcmol_�%ila[hctt[ncp_)�^c�m_ah[f[tcih_�_�jlin_tcih_)�^c�l_aif[tcih_�l_f[tcihc�]ih�fi\\c_m)�_n]+&

Ä � j_l�]c[m]oh�lcm]bci)� c� `[nnilc� [\cfcn[hnc� %c+_+� [&�g[h][ht[�^c�gcmol_� ^c� nl[nn[g_hni�^_f�lcm]bci�%]ihnliffc&8� \&�g[h][ht[�^c�

nl[mj[l_ht[8� ]&� _]]_mmcp[� l_aif[g_hn[tcih_)� ]igjf_mmcnv�_� m][lm[�]bc[l_tt[�^_ff[�hilg[ncp[�^c� lc`_lcg_hni8� ^&� _m_l]ctci�

jlifoha[ni�_^�_m]fomcpi�^_ff[�l_mjihm[\cfcnv�^c�oh�jli]_mmi�^[�j[ln_�^c�ji]bc�i�^c�oh�ohc]i�miaa_nni8�_&�m][lm[�l_mjihm[\c*

fctt[tcih_� chn_lh[8�`&� ch[^_ao[n_tt[�i�[mm_ht[�^c� ]igj_n_ht_�^_f�j_lmih[f_�[^^_nni�[c�jli]_mmc8�a&� ch[^_ao[n[�^c``omcih_�

^_ff[�]ofnol[�^_ff[�f_a[fcnv8�b&�g[h][n[�[nno[tcih_�^_f�jlch]cjci�^c�^cmnchtcih_�nl[�jifcnc][�_�[ggchcmnl[tcih_8� c&�][l_ht_�^c�

h[nol[�ila[hctt[ncp[�*�_m+�_]]_mmcpc�][lc]bc�^c� f[pili)�m][lmcnv�^c�j_lmih[f_)�m][lm[�]ih^cpcmcih_�^_f� f[pili)�_n]+8�.&�][l_ht[�

^c�]ihnliffc&8

Ä � j_l�]c[m]oh�jli]_mmi)� `[m_,[nncpcnv�_�j_l�]c[m]oh�lcm]bci)� f_�gcmol_�i\\fca[nilc_�_,i� ofn_lcilc� %^_higch[n_� mj_]c`c]b_&�]b_�

m_lpihi�[�]ihnl[mn[l_�fà_p_hni�lcm]bcimi8

Ä � f_�gcmol_�a_h_l[fc�i�nl[mp_lm[fc)�nl[nn[n_�]ih�lc`_lcg_hni�[ffàchn_l[�ila[hctt[tcih_�i�[�jc|�<l__�^_ff[�mn_mm[8

Ä � j_l�]c[m]oh�jli]_mmi�_�gcmol[�cf�l_f[ncpi�l_mjihm[\cf_8

Ä � j_l�]c[m]oh[�gcmol[)� cf�l_f[ncpi�ch^c][nil_�_�n[la_n�^c�lc`_lcg_hni8

Ä � j_l�]c[m]oh[�gcmol[)�f[�n_gjcmnc][�_hnli�f[�ko[f_�^_p_�_mm_l_�g_mm[�ch�[nni�j_l�_pcn[l_�cf�jc|�jimmc\cf_�cf�`_hig_hi�lcm]bcimi+

Klim_ao_h^i�h_f�jli]_mmi�^c�a_mncih_�^_f�lcm]bci)� f[�p[fon[tcih_�^_f�lcm]bci�jl_h^_�mjohni�^[ff_�ch^c][tcihc�^_f�KI<� _�m_ao_�

f_�ch^c][tcihc�`ilgof[n_�^[�Phcih][g_l_)�ch�g_lcni�[ff[�gincp[tcih_�^_ff[�gcmol[tcih_�[jjfc][n[8�[�`c[h]i�^c�iahc�gcmol[tcih_�

_� `[m]c[� ^c� aco^ctci� mc� lcjiln[)� koch^c)� oh� _f_g_hni� ko[fcn[ncpi� ^c� [h[fcmc� ]b_� j_lg_nn_� ^c� ]igjl_h^_l_� jc|� [a_pifg_hn_� cf�

j_l]ilmi�fiac]i�m_aocni+�Gi�m]b_g[�oncfctt[ni�x�lcjiln[ni�[�ncnifi�_m_gjfc`c][ncpi�^c�m_aocni7
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<fni

Df�al[^i�^c�lcm]bci�lcmofn[�<fni�jic]bw)�]ihmc^_l[nc�c�lcm]bc�ch^cpc^o[nc�_�c�`[nnilc�

[\cfcn[hnc� %_f_p[ni� al[^i� ^c� ^cm]l_tcih[fcnv� ^_f� ^_]cmil_)� g[hc`_mn[tcihc� ^c�

_p_hnc�]illonncpc�ch�j[mm[ni)�g[h][ht[�^c�nl[mj[l_ht[�_�m][lmcnv�^c�]ihnliffc&)�mc�

nl[nn[� ^c� oh� jli]_mmi� j[lnc]if[lg_hn_� ]igjf_mmi)� h_f� ko[f_� mihi� jl_m_hnc�

chn_l_mmc� _]ihigc]c� ^c� al[h^_� lcf_p[ht[)� \_h_`c]c� j_l� c� ^_mnch[n[lc)� _f_p[n[�

^cm]l_tcih[fcnv�_�cgj[nnc�mcahc`c][ncpc�moff$cgg[ach_�^_ff[�>[g_l[+�G[�>[g_l[�

[^inn[� ijjilnoh[g_hn_� oh[� l_aif[g_hn[tcih_� mj_]c`c][)� gcmol_� ^c�

jligitcih_�^_ffà_nc][�_�^c�mn[h^[l^�^c�]igjiln[g_hni)�gcmol_�^c�nl[mj[l_ht[�

mimn[htc[fc� _� ]ihnliffi� ch� `[mc� ][l[nn_lcmnc]b_� ^_f� jli]_mmi� [h[fctt[ni)�

m_ao_h^ih_�f_�mj_]c`c]cnv�^_ff_�`[mc+

H_^ci*<fni

Df�al[^i�^c�lcm]bci�lcmofn[�H_^ci*<fni�jic]bw)�]ihmc^_l[nc�c�lcm]bc�ch^cpc^o[nc�_�

c� `[nnilc�[\cfcn[hnc�%g[h][ht[�^c�nl[mj[l_ht[�_�m][lmcnv�^c�]ihnliffc&)�mc�nl[nn[�^c�

oh� jli]_mmi� ]igjf_mmi)� h_f� ko[f_� mihi� jl_m_hnc� chn_l_mmc� _]ihigc]c)�

^cm]l_tcih[fcnv�_�cgj[nnc�mcahc`c][ncpc�moff$cgg[ach_�^_ff[�>[g_l[+�G[�>[g_l[�

[^inn[�ijjilnoh[g_hn_�gcmol_�^c�nl[mj[l_ht[�_�]ihnliffi�ch�`[mc�][l[nn_lcmnc]b_�

^_f�jli]_mmi�[h[fctt[ni)�m_ao_h^ih_�f_�mj_]c`c]cnv�^_ff_�`[mc+

H_^ci

Df� al[^i� ^c� lcm]bci� lcmofn[�H_^ci� jic]bw� ]ihmc^_l[nc� c� lcm]bc� ch^cpc^o[nc� _� c�

`[nnilc�[\cfcn[hnc� %m_gjfc`c][tcih_)� fcp_ffi�^c� chn_l_mm_�Ü_mn_lhiá)�nl[mj[l_ht[)�

mcmn_g[�^c�]ihnliffc&)�mc�nl[nn[�̂ c�oh�jli]_mmi�[lnc]if[ni)�h_f�ko[f_�mihi�jl_m_hnc�

chn_l_mmc� _]ihigc]c� hih� j[lnc]if[lg_hn_� lcf_p[hnc)� jli]_mmc� ^_]cmcih[fc�

g_^c[g_hn_� pch]if[nc� _� cgj[nnc� ji]i� mcahc`c][ncpc� moC$cgg[ach_� ^_ff[�

>[g_l[+� G[� >[g_l[� ijjilnoh[g_hn_� ch]l_g_hn[� f_� gcmol_� ^c�

l_aif[g_hn[tcih_)� nl[mj[l_ht[� _� ^c� ]ihnliffi� ch� `[mc� ][l[nn_lcmnc]b_� ^_f�

jli]_mmi�[h[fctt[ni)�m_ao_h^ih_�f_�mj_]c`c]cnv�^_ff_�`[mc+

=[mmi

Df�al[^i�^c�lcm]bci�lcmofn[�=[mmi�jic]bw�]ihmc^_l[nc�c�lcm]bc�ch^cpc^o[nc�_�c�`[nnilc�

[\cfcn[hnc)� mc� nl[nn[� ^c� oh� jli]_mmi� m_gjfc]_)� h_f� ko[f_� hih� mihi� jl_m_hnc�

chn_l_mmc� _]ihigc]c)� lc^inn[� ^cm]l_tcih[fcnv� _� cgj[nnc� j_l�hc_hn_� mcahc`c][ncpc�

moC$cgg[ach_� ^_ff[�>[g_l[+� G[�>[g_l[� [^inn[� ijjilnoh[g_hn_� f_�gcmol_�

n_h_h^i�]ihni�^_ff_�mj_]c`c]cnv�^_ff_�`[mc+

G_� m]b_^_� oncfctt[n_� j_l� f[� p[fon[tcih_� ^_f� lcm]bci� lc]bc[g[hi� ko[nnli� `[m]_� ^c� lcm]bcimcnv� ]imc� gi^of[n_� moff[� \[m_�

^_ffà_mj_lc_ht[�mchi�[^�iaac�g[nol[n[7� =<NNJ�%^[�-�[�1&)�H@?DJ�%^[�1)-.� [�6&)�H@?DJ*<GOJ�%^[�6)-.� [� .1&)�<GOJ�%^[�

.1)-.� [�/2&+
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Df�gi^_ffi�]b_�h_�^cm]_h^_�x�^c�m_aocni�mchn_nc][g_hn_�l[jjl_m_hn[ni7

AĚĊĔĊÊĞB�ÈĚĐEĈB�ĘĔB�BÊBÈEĖE�ĔBĐEĚÊBĘB�

ĊČ�ĊÈĊÉĊÊĘE�ČĊEĔĚÊĚÈEĖE�ČĊÈ�ĔEĖĈÐEĚ

lcm]bci

       

�

�

2YMWU^U Q aMW`_MdUZYQ PQU ]U^OTU

;QSQYPM1 cf�n_mni�ch�]ifil_�limmi�_pc^_htc[�cf�fcp_ffi�[�]oc�mc�x�mpifn[�fà[h[fcmc�^_f�lcm]bci�%jli]_mmi)�`[m_�i�[nncpcnv&+�N_�fà[h[fcmc�

pc_h_�mpifn[�[� fcp_ffi�^c� jli]_mmi)� ]igjl_h^_�nonn_� f_�[nncpcnv�minnimn[hnc8� m_�pc_h_�mpifn[�[� fcp_ffi�^c�`[m_)�]igjl_h^_�mifi�f_�

[nncpcnv�minnimn[hnc�[ff[�`[m_� chn_l_mm[n[8� m_�pc_h_� mpifn[�[� fcp_ffi�^c�[nncpcnv)� mc� lc`_lcm]_�mifi�[^�[]][^cg_hnc� f_a[nc� [ffà[nncpcnv�

mn_mm[�_�hih�[ffàchn_l[�̀ [m_)�hw�[ffàchn_li�jli]_mmi+�I_ff_�]ifihh_�^_higch[n_�ÜJ,Pá�mc�nlip[�f[�mj_]c`c][�^_ff_�gcmol_�[�][l[nn_l_�

i\\fca[nilci� i� ofn_lcil_+� G[�>[g_l[�^c� ]igg_l]ci� Dljchc[�N[hhci�b[�mpifni� fà[h[fcmc� ^_f� lcm]bci� [� fcp_ffi�^c� jli]_mmi� ]ig_�

h_ffà[ff_a[ni� .+
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<l_[�<�*�<]kocmctcih_�_�jlial_mmcih_�^_f�j_lmih[f_
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C]M__MXQY_Z PQW ]U^OTUZ

G$ofncg[�`[m_�^_f�jli]_mmi�^c�a_mncih_�^_f�lcm]bci)�immc[�cf�nl[nn[g_hni�^_f�lcm]bci)�x�]ihmcmncn[�h_ff$c^_hnc`c][tcih_�^_ff_�gcmol_�

^[�cgjf_g_hn[l_�j_l�h_onl[fctt[l_�i)� ]igohko_)�lc^oll_�ko_c�lcm]bc�^c� `_hig_hc�]illonncpc� ch^cpc^o[nc�[ff$_mcni�^_ff$[nncpcnv�^c�

g[jj[nol[�_�p[fon[tcih_�^_f�lcm]bci

G_�Gch__�Boc^[�<I<>�ch^cpc^o[hi�f_�m_ao_hnc�gcmol_�gchcg_�^[�[^inn[l_7

Ä� OZPUOQ�PU�OZX[Z]_MXQY_Z3

k � _]M^[M]QYdM3

k � UYOZYRQ]UNUWU_e�^[QOURUOTQ�[Q]�SWU�UYOM]UOTU�PU�MXXUYU^_]M_Z]Q�Q�[Q]�SWU�UYOM]UOTU�PU]USQYdUMWU3

k � UYOZX[M_UNUWU_e�^[QOURUOTQ�[Q]�SWU�UYOM]UOTU�PU�MXXUYU^_]M_Z]Q�Q�[Q]�SWU�UYOM]UOTU�PU]USQYdUMWU3

k � M__UaU_e�^`OOQ^^UaM�MWWM�OQ^^MdUZYQ�PQW�]M[[Z]_Z�PU�WMaZ]Z�PQU�PU[QYPQY_U�[`NNWUOU3

k� RZ]XMdUZYQ3

k� _`_QWM�PQW�PU[QYPQY_Q�OTQ�^QSYMWM�UWWQOU_U3

k � ]Z_MdUZYQ�Z�XU^`]Q�MW_Q]YM_UaQ3

k� XZYU_Z]MSSUZ'
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G_�gcmol_�[hnc]illotcih_�a_h_l[fc

@à�h_]_mm[lci�ch^cpc^o[l_�oh[�m_lc_�^c�chctc[ncp_�_^�[tcihc�[hnc]illotcih_)�[aacilh[n_�mijl[nnonni�lcmj_nni�[ff_�hipcnv�chnli^inn_�

^[ff[�hilg[ncp[�^c�lc`_lcg_hni�_�^[afc�[aacilh[g_hnc�^_f�KI<+

?c�m_aocni�fà_f_h]i�^_ff_�gcmol_�^c�jl_p_htcih_�^_ff[�]illotcih_�]b_�m[l[hhi�[^inn[n_�^[ff[�>[g_l[+

Ocjifiac[�^c�

gcmol[

Hcmol[�^c� jl_m]htcih_ ?_m]lctcih_

:X[M]dUMWU_e Hcmol_�moffà[]]_mmi�, <jjfc][tcih_�^_ff_�hilg_�ch�g[n_lc[�^c�[]]_mmi�_�j_lg[h_ht[

^ZSSQ__UaM PQU j_lg[h_ht[ h_C$ch][lc]i

R`YdUZYM]U h_ffàch][lc]i�,�][lc][

[`NNWUOU jo\\fc][�%higch_

jifcnc]b_&

:X[M]dUMWU_e�

^ZSSQ__UaM PQU�

R`YdUZYM]U�

[`NNWUOU

Min[tcih_�mnl[il^ch[lc[ <jjfc][tcih_�^_ff_�hilg_�ch�g[n_lc[�^c�lin[tcih_

:X[M]dUMWU_e�

^ZSSQ__UaM PQU�

R`YdUZYM]U�

[`NNWUOU

?ip_lc�^c

]igjiln[g_hni7�]i^c]c�

^c�]igjiln[g_hni+

Mcmj_nni�^_f�>i^c]_�^c�>igjiln[g_hni+�Dh�j[lnc]if[l_7

.+�^cpc_ni�^c�lc]_p_l_�l_a[fc�i�[fnl_�oncfcnv�j_l�^clca_hnc�_�^cj_h^_hnc�

cgj_ah[nc�h_ff_�[nncpcnv�[�jc|�_f_p[ni�lcm]bci�^c�]illotcih_8

/+�^cpc_ni�^c�[mmog_l_�ch][lc]bc�^c�]iff[\il[tcih_�l_goh_l[nc�^[

jlcp[nc�]ih�]oc�[\\c[hi�[poni�h_afc�ofncgc�/�[hhc�l[jjilnc)�[h]b_�

]ig_�l_mjihm[\cfc�^c�jli]_^cg_hni)�h_ffi�mpifacg_hni�^c�[nncpcnv�

h_aitc[fc�i�h_ffà_m_l]ctci�^c�jin_lc�[onilcn[ncpc�j_l�]ihni�^_ffà_hn_8

0+�i\\fcai�^c�m_ah[f[l_�f[�jl_m_ht[�^c�oh[�]ih^ctcih_�^c�]ih`fcnni�^c�

chn_l_mmc�[h]b_�jin_htc[f_8

1+�^cpc_ni�^c�m`lonn[l_)�g_htcih[l_)� f[�jimctcih_�lc]ij_ln[�j_l�inn_h_l_�

oncfcnv8

2+�^cpc_ni�^c�[mmog_l_�]igjiln[g_hnc�]b_�jimm[hi�hoi]_l_�

[ff$cgg[ach_�^_ff[�>[g_l[8

3+�oncfctti�^_c�\_hc�_�^_ff_�mnlonnol_)�^_c�g[n_lc[fc�_�^_ff_�[nnl_tt[nol_)�

g_ttc�^c�nl[mjilni)� fch__�n_f_`ihc]b_�_�n_f_g[nc]b_�^_ff[�>[g_l[�

_m]fomcp[g_hn_�j_l�l[acihc�^c�o``c]ci�h_f�lcmj_nni�^_c�pch]ifc�jimnc�

^[ff[�>[g_l[8

4+� cf�^cj_h^_hn_�]ih`ilg[�f_�mo_�[tcihc�_�c�moic�]igjiln[g_hnc�[ff[�

g[mmcg[�_^o][tcih_)�]ill_nn_tt[)�]igjf_n_tt[�_�nl[mj[l_ht[�^_ff_�

ch`ilg[tcihc�[h]b_�moc�mi]c[f�g_^c[+
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:X[M]dUMWU_e�

^ZSSQ__UaM PQU�

R`YdUZYM]U�

[`NNWUOU

:X[M]dUMWU_e�

^ZSSQ__UaM PQU�

R`YdUZYM]U�

[`NNWUOU

:X[M]dUMWU_e�

^ZSSQ__UaM PQU�

R`YdUZYM]U�

[`NNWUOU

?C?4CQ�

RZ]XMdUZYQ

?C?4C Q�

]Z_MdUZYQ�

Z]PUYM]UM

Hcmol_�^c�^cm]cjfch[�^_f� *�[mn_hmcih_�^[ffà[^itcih_�^c�j[l_lc)�^c�p[fon[tcihc�n_]hc]b_)�^c�[nnc�

]ih`fcnni�^c�chn_l_mmc� _h^ijli]_^cg_hn[fc�_�^_f�jlipp_^cg_hni�`ch[f_�^[�j[ln_�^c�miaa_nnc

]b_�mc�nlipchi�ch�mcno[tcihc�h_ff_�ko[fc�pc�mc[�]ih`fcnni�^c�chn_l_mmc+

*�f_�gi^[fcnv�^c�p[fon[tcih_�_�m_ah[f[tcih_�^_ff[�mcno[tcih_�^c�

]ih`fcnni�mihi�^cm]cjfch[n_�^[f�]i^c]_�_nc]i�jiln[ni�[�]ihim]_ht[�^c�

nonnc�c�^_mnch[n[lc+

*�<jjfc][tcih_�^_ff_�hilg_�ch�g[n_lc[�^c�]ih`fcnni�^c� chn_l_mmc

Hcmol_�^c�ch]ih`_lc\cfcnv� <jjfc][tcih_�^_ff_�hilg_�ch�g[n_lc[�^c� ch]ih`_lc\cfcnv�,

, �ch]igj[nc\cfcnv� ch]igj[nc\cfcnv+

Hcmol_�^c�jl_p_htcih_� <jjfc][tcih_�^_f�]i^c]_�^c�]igjiln[g_hni�_�^_ff_�hilg_�ch�g[n_lc[

^_f�`_hig_hi�^_ff[� ^c�`ilg[tcih_�^c�]iggcmmcihc�_�h_ff_�[mm_ah[tcihc�[afc�o``c]c+

]illotcih_�h_ff[

`ilg[tcih_�^c

]iggcmmcihc�_�h_ff_

[mm_ah[tcihc�[afc�o``c]c

Hcmol_�^c�`ilg[tcih_� *Ailg[tcih_�a_h_l[f_)�lcpifn[�[�nonnc�c�^cj_h^_hnc)�_�gcl[n[

[ffà[aacilh[g_hni�^_ff_�]igj_n_ht_�_�[ff_�n_g[nc]b_�^_ffà_nc][�_�

^_ff[�f_a[fcnv8

*�Ailg[tcih_�mj_]c`c][�lcpifn[�[f�MK>O)�[c�l_`_l_hnc)�[c�]igjih_hnc�

^_afc�ila[hcmgc�^c�]ihnliffi)�[c�^clca_hnc�_�`ohtcih[lc�[^^_nnc�[ff_�[l__�

[�lcm]bci)�gcl[n[�[�p[filctt[l_�f_�jifcnc]b_)� c�jlial[ggc�_�afc�

mnlog_hnc�oncfctt[nc�j_l�f[�jl_p_htcih_�_�[^�[jjli`ih^cl_�n_g[nc]b_�

m_nnilc[fc)� ch�l_f[tcih_�[f�loifi�mpifni�^[�]c[m]oh�miaa_nni�h_ff[�

>[g_l[8

*�Ailg[tcih_�moff_�`[mc�_�]igj_n_ht_�h_]_mm[lc_�[�`ilgof[l_�cf�

KOK>O�_�c�moic�[aacilh[g_hnc+

Hcmol_�^c�lin[tcih_� K_l�f[�>[g_l[�Dljchc[�N[hhci)� fà[jjfc][tcih_�^c�jli]_^ol_�^c

lin[tcih_�il^ch[lc[�lcmofn[�^c�^c``c]cf_�[nno[tcih_+�>ig_�ch^c][ni�

^[ff$<I<>�h_ff[�^_n_lgch[tcih_�h+�5,/-.2�_�h_f�KI<�/-.6)�ch�

[fn_lh[ncp[�[ff[�lin[tcih_)�x�[mmc]ol[n[�f[�^cmnchtcih_�^_ff_�

]igj_n_ht_�%]^+�p̂ QS]QSMdUZYQ�PQWWQ�R`YdUZYU à&�]b_�[nnlc\ocm]_�[�

miaa_nnc�^cp_lmc�c�]igjcnc�^c7�[&�mpifa_l_�cmnlonnilc_�_�[]]_ln[g_hnc8�\&�

[^inn[l_�^_]cmcihc8�]&�[nno[l_�f_�^_]cmcihc�jl_m_8�^&�_``_nno[l_�

p_lc`c]b_+ 
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C]M^[M]QYdM Hcmol_�^c�nl[mj[l_ht[� *�lcmj_nni�^_afc�i\\fcabc�^c�jo\\fc][tcih_�jl_pcmnc�^[f�?+Gam+

h+00,/-.08

*�lcmj_nni�^_ff_�^cmjimctcihc� ch�g[n_lc[�^c�jo\\fc]cnv�jl_pcmn_�^[f�

]i^c]_�^c�]oc�[f�?+Gam+�03,/-/08

*�lcmj_nni�^_f�?+Gam+�64,/-.3� *�M_pcmcih_�_�m_gjfc`c][tcih_�^_ff_�

^cmjimctcihc�ch�g[n_lc[�^c�jl_p_htcih_�^_ff[�]illotcih_)�jo\\fc]cnv�_�

nl[mj[l_ht[)�]ill_nncpi�^_ff[�f_aa_�3�hip_g\l_�/-./)�h+� .6-�_�^_f�

^_]l_ni�f_acmf[ncpi� .1�g[lti�/-.0)�h+�00)�[c�m_hmc�^_ff$[lnc]ifi�4�^_ff[�

f_aa_�4�[aimni�/-.2)�h+� ./1�_�m+g+c+)�ch�g[n_lc[�^c�lcila[hctt[tcih_�

^_ff_�[ggchcmnl[tcihc�jo\\fc]b_8

*�jo\\fc][tcih_�^_ff_�ch`ilg[tcihc�l_f[ncp_�[afc�ch][lc]bc)�[c�

jli]_^cg_hnc�%_m+�^c�[aaco^c][tcih_&�_�[c�\cf[h]c�h_f�mcni�chn_lh_n�

%]imncnocm]_�cf�g_ni^i�`ih^[g_hn[f_�j_l�cf�]ihnliffi)�^[�j[ln_�^_f�

]cnn[^chi�_,i�on_hn_)�^_ff_�^_]cmcihc�h_ff_�g[n_lc_�[�lcm]bci�^c�

]illotcih_�^cm]cjfch[n_�^[f�jl_m_hn_�Kc[hi&+

B[l[hncl_�cf�lcmj_nni�^_ffà[fn+�21�\cm�?+Gam+� .32,/--.� ch�g[n_lc[�^c�

non_f[�^_ff[�lcm_lp[n_tt[�^c�]bc�_``_nno[�m_ah[f[tcihc�ch�gi^i�^[�

_m]fo^_l_�j_h[fctt[tcihc�_)�koch^c)�ch]_hncp[l_�f[�]iff[\il[tcih_�

h_ff[�jl_p_htcih_�^_ff[�]illotcih_+

4ZY_]ZWWZ Hcmol_�^c�]ihnliffi� *�_``_nno[tcih_�^_c�]ihnliffc�moff_�[nncpcnv�^_ff[�>[g_l[�]ih�gi^[fcnv

]b_�[mmc]olchi�[h]b_�f[�p_lc`c][�^_ffàimm_lp[ht[�^_ff_�^cmjimctcihc�

pca_hnc� ch�g[n_lc[�^c�jl_p_htcih_�_�]ihnl[mni�^_ff[�]illotcih_�_)�ch�

j[lnc]if[l_)�^_ffà[jjfc][tcih_�^_ff_�gcmol_�jl_pcmn_�^[f�jl_m_hn_�

Kc[hi8

*�h_ff[�l_^[tcih_�^_c�jlipp_^cg_hnc�`ch[fc�c�?clca_hnc�_^�c�

M_mjihm[\cfc�]igj_n_hnc�^_pihi�jill_�f[�g[mmcg[�[nn_htcih_�h_f�

lcjiln[l_�ch�jl_g_mm[�f[�gincp[tcih_�]igjf_n[�_^�_m[olc_hn_)�

ch^c][hn_�c�jl_mojjimnc�^c�`[nni�_�f_�l[acihc�acolc^c]b_�]b_�b[hhi�

^_n_lgch[ni�f[�^_]cmcih_�^_ff[�>[g_l[)� ch�l_f[tcih_�[ff_�lcmofn[ht_�

^_ffàcmnlonnilc[)� ch�gi^i�^[�]ihm_hncl_�[�]bcohko_�^c�]igjl_h^_l_�

[jjc_hi�cf�]ihn_honi�^_c�jlipp_^cg_hnc+

G_�jlch]cj[fc�gcmol_�^c�]ihnl[mni�[ff[�]illotcih_�lcmofn[hi)�]igohko_)�_mm_l_7

6ZPUOQ�PU�OZX[Z]_MXQY_Z

Ol[�f_�gcmol_�^c�jl_p_htcih_�^_ff[�]illotcih_�c�]i^c]c�^c�]igjiln[g_hni�lcp_mnihi�h_ff[�mnl[n_ac[�^_fch_[n[�^[ff[�.+� .6-,/-./�

oh�loifi�cgjiln[hn_)�]imncno_h^i�fi�mnlog_hni�]b_)�jc|�^c�[fnlc)�mc�jl_mn[�[�l_aif[l_�f_�]ih^inn_�^_c�`ohtcih[lc�_�ilc_hn[lf_�[ff[�

gcafcil_�]ol[�^_ffàchn_l_mm_�jo\\fc]i)� ch�]ihh_mmcih_�]ih�c�KOK>O+

FTU^_WQNWZbUYS Hcmol_�^c�m_ah[f[tcih_�

_�jlin_tcih_

3.



>c[m]oh[�jo\\fc][� [ggchcmnl[tcih_� b[� ^_`chcni)� ]ih�jli]_^ol[� [j_ln[� [ff[� j[ln_]cj[tcih_� _� jl_pci� j[l_l_� i\\fca[nilci� ^_f�

jlijlci�JDQ)�oh�jlijlci�]i^c]_�^c�]igjiln[g_hni�]b_�chn_al[�_�mj_]c`c][�cf�]i^c]_�^c�]igjiln[g_hni�h[tcih[f_+

Gà[^itcih_�̂ _f�]i^c]_�^[�j[ln_�^c�]c[m]oh[�[ggchcmnl[tcih_�l[jjl_m_hn[�oh[�̂ _ff_�[tcihc�_�^_ff_�gcmol_�jlch]cj[fc�^c�[nno[tcih_�

^_ff[�mnl[n_ac[�^c�jl_p_htcih_�^_ff[�]illotcih_�[�fcp_ffi�^_]_hnl[ni�j_lm_aocn[�[nnl[p_lmi�c�^ip_lc�miaa_nncpc�^c�]igjiln[g_hni�

^_c�^cj_h^_hnc�[ffà[ggchcmnl[tcih_�]b_�fi�[^inn[+�<�n[f�`ch_)�cf�]i^c]_�]imncnocm]_�_f_g_hni�]igjf_g_hn[l_�^_f�KOK>O�^c�iahc�

[ggchcmnl[tcih_+

>ih�jlipp_^cg_hni�^_f�>iggcmm[lci�Nnl[il^ch[lci�h+� ..6�^_f� .6+./+/-/0)�x�mn[ni�[jjlip[ni� cf�n_mni�^_f�hoipi�>i^c]_� _� fi�

mn_mmi�jimni� ch�j[ln_]cj[tcih_ )�[c�m_hmc�^_ffà[ln+�21)�]igg[�2)�^_f�^_]l_ni�f_acmf[ncpi�hog_li� .32,/--.� _�^[ffà[ln+� .)�]igg[�

/�^_f�?+K+M+�3/,/-.0+

7U^OU[WUYM�PQW�OZYRWU__Z�PU�UY_Q]Q^^Q

G[�jl_p_htcih_�^c�`_hig_hc�]illonncpc�mc�l_[fctt[�[h]b_�[nnl[p_lmi�fàch^cpc^o[tcih_�_�f[�a_mncih_�^_c�]ih`fcnnc�^c� chn_l_mmc+

Nc� ]ih`caol[� oh[� mcno[tcih_� ^c� ]ih`fcnni� ^c� chn_l_mmc� f[^^ip_� f[� ]ol[� ^_ffàchn_l_mm_� jo\\fc]i)� ]oc� x� jl_jimni� cf� `ohtcih[lci)�

jinl_\\_� _mm_l_� ^_pc[n[)� jl_aco^c][h^i� fàcgj[ltc[fcnv� [ggchcmnl[ncp[� i� fàcgg[ach_� cgj[ltc[f_� ^_ffà[ggchcmnl[tcih_)� j_l�

`[pilcl_�cf�mi^^cm`[]cg_hni�^c� chn_l_mmc�j_lmih[fc�^_f�g_^_mcgi�`ohtcih[lci�i�^c�n_ltc�]ih�]oc�mc[�ch�l_f[tcih_�m_]ih^i�ko[hni�

jl_]cm[ni� ^[f� f_acmf[nil_+� Nc� nl[nn[)� ^ohko_)� ^c� oh[� ]ih^ctcih_� ]b_� ^_n_lgch[� cf� lcm]bci� ^c� ]igjiln[g_hnc� ^[hhimc� j_l�

fà[ggchcmnl[tcih_)�[�jl_m]ch^_l_�]b_�[^�_mm[�m_ao[�i�g_hi�oh[�]ih^inn[�cgjlijlc[+�Df�]ih`fcnni�^c� chn_l_mmc�x)�ch`[nnc)�^_`chcni�

^[ff[� ][n_ailc[� ^_ff[� jin_htc[fcnv� _� f[� ^cm]cjfch[� ch� g[n_lc[� ij_l[� ch^cj_h^_hn_g_hn_� ^[f� ]ih]l_nctt[lmc� ^c� oh� p[hn[aaci2+�

J]]ill_�n_h_l�jl_m_hn_�]b_�f_�^cmjimctcihc�mof�]ih`fcnni�^c� chn_l_mmc�`[hhi�lc`_lcg_hni�[^�ohà[]]_tcih_�[gjc[)�]ih�j[lnc]if[l_�

lcao[l^i�[f�]ih`fcnni�^c� chn_l_mmc� ch�g[n_lc[�^c�]ihnl[nnc�jo\\fc]c�^c� ]oc� [ffà[ln+�1/�^_f�^+fam+� h+� 2-,/-.3)� [nnlc\o_h^i�lcfc_pi�[�

jimctcihc� ]b_� jin_htc[fg_hn_� jimmihi� gch[l_� cf� ]ill_nni� [acl_� [ggchcmnl[ncpi� _� ]igjlig_nn_l_)� [h]b_� ch� [mnl[nni)� cf�

]igjiln[g_hni� cgj[ltc[f_�^_f�^cj_h^_hn_�jo\\fc]i�h_ffà_m_l]ctci�^_f�jin_l_�^_]cmcih[f_�_� ch�a_h_l[f_�^_ff[�jlijlc[�[nncpcnv+�

<ff_� mcno[tcihc� ncjctt[n_� ^c� ]ih`fcnni� ^c� chn_l_mmc� ch^cpc^o[n_� ^[ff_� hilg_� _)� ch� j[lnc]if[l_)� [afc� [lnn+� 4� _� .1� ^_f� >i^c]_� ^c�

]igjiln[g_hni� ^c� ]oc� [f� ?+K+M+� h+� 3/,/-.0)� mc� [aacohaihi� ko_ff_� `[nncmj_]c_� * � c^_hnc`c][\cfc� ]ih� f_� Üal[pc� l[acihc� ^c�

]ihp_hc_ht[á)�]oc�jol_�`[�lc`_lcg_hni�fi�mn_mmi�]cn[ni�[ln+�4)�ipp_li�]ih�Ü[fnli�chn_l_mm_�j_lmih[f_á�chnli^inni�^[ffà[ln+�1/�^_f�

>i^c]_�^_c� ]ihnl[nnc� *�]b_�jinl_\\_li� chn_l`_lcl_� ]ih� fi� mpifacg_hni�^_c� ^ip_lc� jo\\fc]c+� Nc� nl[nn[�^c� cjin_mc� ]b_)�j_l�f[� fili�

jlimmcgcnv�[ff_�mcno[tcihc�ncjctt[n_)�mihi�]igohko_�c^ih__�[�^_n_lgch[l_�cf�j_lc]ifi�^c� chkoch[l_�fàcgj[ltc[fcnv�i�fàcgg[ach_�

cgj[ltc[f_�^_ffà[ggchcmnl[tcih_+

G[� ^cm]cjfch[� a_h_l[f_� ch� g[n_lc[� ^c� ]ih`fcnni� ^c� chn_l_mmc� x� ^c� j[lnc]if[l_� lcfc_pi� j_l� f[� jl_p_htcih_� ^_ff[� ]illotcih_+� Df�

f_acmf[nil_�x�chn_lp_honi�g_^c[hn_�^cmjimctcihc�[ffàchn_lhi�mc[�^_f�>i^c]_�^c�]igjiln[g_hni�j_l�c�^cj_h^_hnc�jo\\fc]c)�mc[�^_ff[�

f_aa_� mof� jli]_^cg_hni� [ggchcmnl[ncpi3)� ch� ]oc� mihi�jl_pcmnc� fài\\fcai� j_l� cf� ^cj_h^_hn_,l_mjihm[\cf_� ^_f� jli]_^cg_hni� ^c�

]igohc][tcih_�^_ff[�mcno[tcih_�ch�]ih`fcnni�_�^c�[mn_hmcih_+�Dhifnl_)�]ih�cf�^+fam+�h+�06,/-.0)�[nno[ncpi�^_ff[�.+�h+� .6-,/-./)�mihi�

mn[n_�jl_^_n_lgch[n_�`[nncmj_]c_�^c� ch]igj[nc\cfcnv�_� ch]ih`_lc\cfcnv�^c� ch][lc]bc�j_l�f_�ko[fc�mc�jl_mog_�ch�oh�]cl]im]lcnni�[l]i�

n_gjil[f_�%]^+�j_lci^i�^c�l[``l_^^[g_hni&�f[�mommcmn_ht[�^c�mcno[tcihc�^c�]ih`fcnni�^c� chn_l_mmc+

2�>`l+�>ihm+�Nn[ni)�N_tcih_�[nnc�]ihmofncpc)�j[l_l_�h+�334�̂ _f�2+0+/-.6)�moffi�m]b_g[�̂ c�fch__�aoc^[�̂ c�<I<>)�[p_hnc�[�iaa_nni�ÜUYPUaUP`MdUZYQ�
Q�SQ^_UZYQ�PQU�OZYRWU__U�PU�UY_Q]Q^^Q�YQWWQ�[]ZOQP`]Q�PU�MRRUPMXQY_Z�PU�OZY_]M__U�[`NNWUOU!%�ch�[nno[tcih_�^_ffà[ln+�/.0)�]i+�/)�^_f� +̂fam+�h+�2-�
^_f�/-.3+

3�<lnn+�3)4�_�.1)�^+K+M+�h+�3/�^_f�/-.0)�[nno[ncpi�̂ _ff[�.+�h+�.6-,/-./8�[ln+�3*\cm)�.+�h+�/1.,.66-)�chnli^inni�^[ff[�.+�h+� .6-,/-./8�]` +̀�KI<�/-.6)�
K[ln_�DDD)�~�.+1+

3/



G[�a_mncih_�^_f�]ih`fcnni�^c�chn_l_mmc�[mmog_�ohi�mj_]c[f_�lcfc_pi�h_ffi�mpifacg_hni�^_ff_�jli]_^ol_�^c�[``c^[g_hni�̂ _afc�[jj[fnc�

_�]ih]_mmcihc)�ohi�^_c�m_nnilc�[�g[aacil�lcm]bci�]illonncpi+

AMY_Z`RWMQQ

G[�j[lif[�^c�ilcach_�`l[h]_m_� Ü[MY_Z`RWMSQá�pc_h_�oncfctt[n[�h_f� fchao[aaci�]ill_hn_�j_l� ch^c][l_� cf�j[mm[aaci� ^c� ^cj_h^_hnc�

jo\\fc]c� [f� m_nnil_�jlcp[ni+� O[f_� `_hig_hi)� m_jjol_� `cmcifiac]i)�jinl_\\_)� ch� [f]ohc� ][mc�hih�[^_ao[n[g_hn_� ^cm]cjfch[nc� ^[f�

f_acmf[nil_)� lcp_f[lmc�lcm]bcimi�j_l�fàcgj[ltc[fcnv�^_ff_�jo\\fc]b_�[ggchcmnl[tcihc+� K_ln[hni)� jlcg[�[�fcp_ffi� chn_g[tcih[f_)�_�

mo]]_mmcp[g_hn_�[�fcp_ffi�h[tcih[f_)�x�mn[n[�^_^c][n[�j[lnc]if[l_�[nn_htcih_�[ff[�g[n_lc[+

Df�jc|�mcahc`c][ncpi�chn_lp_hni�chn_g[tcih[f_�ch�n_g[�^c�[MY_Z`RWMSQ�x�]ihn_honi�h_ff[�>ihp_htcih_�^_ff_�I[tcihc�Phcn_�

]ihnli� f[�]illotcih_� %PI><>&4)� ]ih� f[� ko[f_� x� mn[n[� l[]]ig[h^[n[� fà[^itcih_� ^c� ohà[jjimcn[� ^cm]cjfch[� ch�g[n_lc[�]ih� f[�

jl_pcmcih_�^c�mj_]c`c]b_�l_mnlctcihc�_�fcgcnc+

Df�f_acmf[nil_�h[tcih[f_5�b[�jic�chnli^inni�cf�]igg[�.3*n_l�^_ffà[fn+�20�^_f�^+fam+�h+� .32,/--.12�]b_�mc�[jjfc][�[c�][mc�^c�

j[mm[aaci�^[f�m_nnil_�jo\\fc]i�[f�jlcp[ni�[�m_aocni�^_ff[�]_mm[tcih_�^_f�m_lpctci+�G[�hilg[�^cmjih_�h_ffi�mj_]c`c]i�cf�^cpc_ni�

j_l�c�^cj_h^_hnc�]b_)�h_afc�ofncgc�nl_�[hhc�^c�m_lpctci�[\\c[hi�_m_l]cn[ni�jin_lc�[onilcn[ncpc�i�h_aitc[fc�j_l�]ihni�^_ff_�jo\\fc]b_�

[ggchcmnl[tcihc)�^c�mpifa_l_)�h_c�nl_�[hhc�mo]]_mmcpc�[ff[�]_mm[tcih_�^_f�l[jjilni�^c� f[pili)�[nncpcnv�f[pil[ncp[�i�jli`_mmcih[f_�

jl_mmi�c�miaa_nnc�jlcp[nc�^_mnch[n[lc�^_ffà[nncpcnv�^_fO[ggchcmnl[tcih_�mpifn[�[nnl[p_lmi�c�g_^_mcgc�jin_lc+

Dh�][mi�^c�pcif[tcih_�^_f�^cpc_ni�mihi�jl_pcmn_�mj_]c`c]b_�]ihm_ao_ht_�m[htcih[nih_�]b_�b[hhi�_``_nnc�mof�]ihnl[nni�^c� f[pili�

_�moffà[nncpcnv�^_c�miaa_nnc�jlcp[nc+� D�]ihnl[nnc�^c� f[pili�]ih]fomc�_�afc� ch][lc]bc�]ih`_lcnc� ch�pcif[tcih_�^_f�^cpc_ni�mihi)� ch`[nnc)�

hoffc�_� c�miaa_nnc�jlcp[nc�]b_�b[hhi�]ih]fomi�]ihnl[nnc�i�]ih`_lcni� ch][lc]bc� ch�pcif[tcih_�^_f�^cpc_ni�hih�jimmihi�]ihnl[nn[l_�

]ih�f[�jo\\fc][�[ggchcmnl[tcih_�j_l�c�mo]]_mmcpc�nl_�[hhc�_�b[hhi�fài\\fcai�^c�l_mncnocl_�c�]igj_hmc�_p_hno[fg_hn_�j_l]_jcnc�_�

[]]_ln[nc)�lc`_lcnc�[�̂ _nnc�]ihnl[nnc�i�ch][lc]bc+�>ig_�lc\[^cni�[h]b_�^[f�>ihmcafci�^c�Nn[ni6�.-�..)�^cm]cjfch[�oh[�̀ [nncmj_]c_�ko[fc`c][\cf_�

ch�n_lgchc� ^c�Üch]igj[nc\cfcnv�mo]]_mmcp[á�[ff[�]_mm[tcih_�^[f�m_lpctci�^_f�^cj_h^_hn_�jo\\fc]i+� Nc�nl[nn[�^c�ohàcjin_mc�]b_�mc�

]ih`caol[�ko[f_�chn_al[tcih_�^_c�][mc�^c�ch]ih`_lc\cfcnv�_� ch]igj[nc\cfcnv�]ihn_gjf[n_�^[f�^+fam+�h+�06�^_f�/-.0�]ig_�mc�_pch]_�

^[ff_�^cmjimctcihc�mn_mm_�ch�g[n_lc[�^c�[MY_Z`RWMSQ�]ihn_hon_�[ffà[ln+�/.�^_f�]cn[ni�^_]l_ni+

G[�l[nci�^_f�^cpc_ni�^c�[MY_ZURWMSQ�x�pifn[�[�a[l[hncl_� fàcgj[ltc[fcnv�^_ff_�^_]cmcihc� jo\\fc]b_�_� ch�j[lnc]if[l_�[�m]il[aac[l_�

]igjiln[g_hnc�cgjlijlc�_�hih�cgj[ltc[fc)�`ihnc�^c�jimmc\cfc�`_hig_hc�]illonncpc)�^[�j[ln_�^_f�^cj_h^_hn_�]b_)�h_ffà_m_l]ctci�^c�

jin_lc�[onilcn[ncpc�_�h_aitc[fc)�Ü[Z_]QNNQ�[]QOZ^_U_`U]^U�^U_`MdUZYU�WMaZ]M_UaQ�aMY_MSSUZ^Q�[]Q^^Z�UW�̂ ZSSQ__Z�[]UaM_Z�OZY�O`U�g�

QY_]M_Z�UY�OZY_M__Z�UY�]QWMdUZYQ�MW�]M[[Z]_Z�PU�WMaZ]Z�!('� Dh�n[f�m_hmi)�cf�^cpc_ni�x�pifni�[h]b_�[�Ü]UP`]]Q�UW�]U^OTUZ�OTQ�^ZSSQ__U�

[]UaM_U�[Z^^MYZ�Q^Q]OU_M]Q�[]Q^^UZYU�Z�OZYPUdUZYMXQY_U�̂ `WWZ�̂ aZWSUXQY_Z�PQU�OZX[U_U�U^_U_`dUZYMWU%�[]Z^[Q__MYPZ�MW�PU[QYPQY_Q�

PU�`Y�!MXXUYU^_]MdUZYQ�W�sZ[[Z]_`YU_e�PU�M^^`YdUZYQ�Z�UYOM]UOTU�`YM�aZW_M�OQ^^M_Z�PMW�̂ Q]aUdUZá+

Gàcmncnoni�gcl[)�j_ln[hni)�pMP�QaU_M]Q� OTQ� PQ_Q]XUYM_Q�[Z^UdUZYU�WMaZ]M_UaQ%� ^`NZ]PUYM_Q�Z�M`_ZYZXQ%�[Z^^MYZ�Q^^Q]Q�MYOTQ�

^ZWZ� M^_]M__MXQY_Q�RZY_U� PU�[Z^^UNUWU�RQYZXQYU� OZ]]`__UaU� J'''K%� WUXU_MYPZ� [Q]� `Y� _QX[Z� ]MSUZYQaZWQ%� ^QOZYPZ� WM� ^OQW_M�

UY^UYPMOMNUWQ�PQW�WQSU^WM_Z]Q%� W!M`_ZYZXUM�YQSZdUMWQ�PQW�WMaZ]M_Z]Q�PZ[Z�WM�OQ^^MdUZYQ�PQW�]M[[Z]_Z�PU�WMaZ]ZáC+

4�G[�>ihp_htcih_�PI><>�x�mn[n[�[^inn[n[�^[ffà<mm_g\f_[�a_h_l[f_�]ih�f[�lcmifotcih_�h+�25,1�^_f�0.� inni\l_�/--0�_^�[j_ln[�[ff[�`clg[�^[f�

6�[ffà�..�^c]_g\l_�/--0�[�H_lc^[+

5� ..� f_acmf[nil_�b[�^cm]cjfch[ni�c�][mc�^c� n_gjil[h_i�j[mm[aaci�^[f�jo\\fc]i�[f�jlcp[ni�[ffà[ln+� /0*\cm)�]i+� .� ^_f� +̂� Dam+�h+� .32,/--.)�]ig_�

gi^c`c][ni�^[ff[�f_aa_� .6�acoahi�/-.6)�h+�23+

6�>ihm�Nn[ni)�N_t+�Q)�m_hn_ht[�h+�41..�^_f�/6�inni\l_�/-.6+
.-�KI<�/-.6)�K[ln_�DDD)�~� .+5+
..�>ihm�Nn[ni)�N_t+�Q)�m_hn_ht[�h+�41..�^_f�/6�inni\l_�/-.6+

-*



<f�lcao[l^i)� cf�]igg[�0� ^_ffà[fn+� 2�^_f�pca_hn_�>i^c]_�^c�]igjiln[g_hni�^_c�^cj_h^_hnc�^_ff[�>[g_l[�^c�]igg_l]ci�Dljchc[�

N[hhci�*�lo\lc][ni�ÜUYOZX[M_UNUWU_e�Q�PUaUQ_Z�PU�[MY_Z`RWMSgá�jl_p_^_�]b_�Ü, , �PU[QYPQY_Q�OTQ�YQSWU�`W_UXU�_]Q�MYYU�PU�̂ Q]aUdUZ�

TM�Q^Q]OU_M_Z�[Z_Q]U�M`_Z]U_M_UaU�Z�YQSZdUMWU�[Q]�OZY_Z�PQWWM�6MXQ]M%�[]UXM�PQWWM�OQ^^MdUZYQ�PMW�̂ Q]aUdUZ�g�_QY`_Z� M�PUOTUM]M]Q�

PU�Q^^Q]Q�M�OZYZ^OQYdM�PU�YZY�[Z_Q]�̂ aZWSQ]Q�YQU�_]Q�MYYU�̂ `OOQ^^UaU�MWWM�OQ^^MdUZYQ�PQW�]M[[Z]_Z�PU�WMaZ]Z%� M�[QYM�PU�Y`WWU_e�

PQWWsUYOM]UOZ%� M__UaU_e� WMaZ]M_UaM� Z� []ZRQ^^UZYMWQ� []Q^^Z� U� ^ZSSQ__U� []UaM_U� PQ^_UYM_M]U� PQWWsM__UaU_e� PQWWM� 6MXQ]M� ^aZW_M�

M__]MaQ]^Z� U�XQPQ^UXU�[Z_Q]U!q� _� cf� mo]]_mmcpi� ]igg[�1� jl_]cm[�Ü,, �PU[QYPQY_Q�OTQ�YZY�]U^[Q__M� WQ� PU^[Z^UdUZYU�PQW�[]Q^QY_Q�

M]_UOZWZ�UYOZ]]Q�YQWWM�]Q^[ZY^MNUWU_e�PU^OU[WUYM]Q%� ^MWaQ�[Uj�S]MaU�]Q^[ZY^MNUWU_e�[]QaU^_Q�PMWWM�WQSSQq'

Lo[hni�chh[htc�x�lcjlijimni�[h]b_�h_f�>i^c]_�^c�]igjiln[g_hni�ch�`[m_�^c�[^itcih_�[ff[�^[n[�i^c_lh[+

CZ_MdUZYQ�PQW�[Q]^ZYMWQ

G[�lin[tcih_� ]+^+� Üil^ch[lc[á� ^_f�j_lmih[f_� [^^_nni� [ff_� [l__� [�jc|� _f_p[ni�lcm]bci� ^c� ]illotcih_� l[jjl_m_hn[�oh[�gcmol[� ^c�

cgjiln[ht[�]lo]c[f_�nl[�afc�mnlog_hnc�^c� jl_p_htcih_�^_ff[�]illotcih_+�@mm[�x� mn[n[� chnli^inn[�h_f�himnli�il^ch[g_hni)� ko[f_�

gcmol[�^c�jl_p_htcih_�^_ff[�]illotcih_)�^[ff[�f_aa_� .6-,/-./�*�[ln+� .)�]i+�1)� f_nn+�_&)�]i+�2� f_nn+�\&)�]i+� .-�f_nn+�\&+

G_� [ggchcmnl[tcihc� mihi� n_hon_� [� ch^c][l_� h_f� KOK>O�]ig_� _� ch� ]b_�gcmol[� `[hhi� lc]ilmi� [ff[�lin[tcih_� _� cf� KOK>O�jo{�

lchpc[l_�[�ofn_lcilc�[nnc�ila[hctt[ncpc�]b_�^cm]cjfch[hi�h_f�^_nn[afci� fà[nno[tcih_�^_ff[�gcmol[+�<�n[f� `ch_�jimmihi�_mm_l_�oncfc� c�

l_aif[g_hnc�^c�ila[hctt[tcih_�^_f�j_lmih[f_�i�[fnlc�jlipp_^cg_hnc�^c�][l[nn_l_�a_h_l[f_�acv�[^inn[nc�^[ff_�[ggchcmnl[tcihc+� Df�

]igjcni�^c�pcacf[l_�moffà[nno[tcih_�^_ff[�gcmol[�x�^_f�MK>O+

Gàcmncnoni�a_h_l[f_�^_ff[�lin[tcih_)�^cm]cjfch[ni�h_ff[� f_aa_� .6-,/-./)�%]+^+� lin[tcih_�il^ch[lc[&�p[�^cmnchni�^[ffàcmncnoni�^_ff[�

]+^+�lin[tcih_�mnl[il^ch[lc[)�jl_pcmni�^[f�^+fam+�0-�g[lti�/--.� h+� .32�%]+^+�O_mni�Phc]i�mof�jo\\fc]i�cgjc_ai&�[ffà[ln+� .3)�]i+�

.)� f_nn+� f*ko[n_l/5)�]ig_�gcmol[�^c�][l[nn_l_�mo]]_mmcpi�[f�p_lc`c][lmc�^c� `_hig_hc�]illonncpc+�G[�hilg[�]cn[n[�jl_p_^_)� ch`[nnc)�

f[�lin[tcih_�mPQW�[Q]^ZYMWQ�YQU�OM^U�PU�MaaUZ�PU�[]ZOQPUXQY_U�[QYMWU�Z�PU^OU[WUYM]U�[Q]�OZYPZ__Q�PU�YM_`]M�OZ]]`__UaMn'�O[f_�

ofncg[�gcmol[�mifi�higch[fg_hn_�jo{�[mmi]c[lmc�[ff[�lin[tcih_�il^ch[lc[+

Oonn[pc[� f[�lin[tcih_� il^ch[lc[)� [omjc][n[� mc[�h_c� jlipp_^cg_hnc� f_acmf[ncpc� ]b_� h_ff_� ch^c][tcihc�<I<>)� ch� ]ihmc^_l[tcih_�

^_ffàila[hc]i�lc^inni�^_ff[�>[g_l[�x�oh[�gcmol[�hih�m_gjl_�[jjfc][\cf_�m_�hih�]ih�lcj_l]ommcihc�moffà_``c][]c[�_�moffà_``c]c_ht[�

^_ffà[tcih_� [ggchcmnl[ncp[+� Dh� fch_[� ]ih� ko[hni� ch^c][ni� ^[ff$<I<>� h_ff[� ^_n_lgch[tcih_� h+� 5,/-.2� _� h_f� KI<� /-.6)� ch�

[fn_lh[ncp[� [ff[� lin[tcih_)� mc� [^inn[hi� ^cp_lmc� []]ilacg_hnc� ila[hctt[ncpc� ko[fc7� f[� jl_pcmcih_� ^c� oh[� a_mncih_� ]iff_ac[f_�

%]igjl_m_ht[�^c�[fg_hi�oh�[fnli�[^^_nni&�ch�^_n_lgch[n_�`[mc�^_f�jli]_^cg_hni�jc|�_mjimn_�^c�[fnl_�[f�lcm]bci�^c�]illotcih_8�f[�

jl_pcmcih_� ^c� oh� m_]ih^i� fcp_ffi� ^c� ]ihnliffi� _� p_lc`c][� ^_ffàij_l[ni� ^_f� mchaifi� ch][lc][ni8� fi� mpifacg_hni� ^c� ]ihnliffc� [�

][gjcih_�moafc�[nnc�a_mncnc�^[�j_lmih[f_�]b_�hih�jo{�loin[l_8� f[�jlial[gg[tcih_�^c�oh�[``c[h][g_hni�j_l�cf�nl[m`_lcg_hni�^c�

]igj_n_ht_�j_l�jin_l�[nno[l_)�ch�jlimj_nncp[)�f[�p_l[�_�jlijlc[�lin[tcih_+

Dh�g_lcni�[afc� ch][lc]bc� ^c� _f_p[n[�ko[fc`c][tcih_)� f[�>[g_l[�ifnl_�[^�[^inn[l_�oh[�jli]_^ol[�^c� chn_lj_ffi�j_l�ch^cpc^o[l_�f_�

][h^c^[nol_�[�lc]ijlcl_�c�loifc�* �`[nn[�m[fp[�fà_``c][]c[�_� fà_``c]c_ht[�^_ffà[tcih_�[gghcmnl[ncp[�*� mc�ilc_hn_lv�[ff[�lchhip[\cfcnv�

j_l�oh[�mif[�pifn[�^_ffi�mn_mmi�ch][lc]i�j_l�ko[hni�lcao[l^[�c�ncnif[lc�^c�jimctcih_�ila[hctt[ncp[+

E`_QWM�PQW�bTU^_WQNWZbQ]

G[�non_f[�^_f�^cj_h^_hn_�jo\\fc]i�]b_�m_ah[f[�cff_]cnc�x�mn[n[�chnli^inn[�h_f�himnli�il^ch[g_hni�ko[f_�gcmol[�^c�jl_p_htcih_�

^_ff[�]illotcih_)�cgjih_h^i)�j_l[fnli)�[ff_�[ggchcmnl[tcihc�^c� ch^cpc^o[l_�oh[�jli]_^ol[�`ch[fctt[n[�[�a[l[hncl_�n[f_�non_f[�_�[
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mncgif[l_� f_� m_ah[f[tcihc� ^[� j[ln_� ^_f� ^cj_h^_hn_+� >ih� f[� f_aa_� h+� .46� ^_f� /-.4)� ]b_� b[� mimncnocni� fà[ln+� 21*\cm� ^_f� ^+fam+�

.32,/--.�x�mn[n[�gi^c`c][n[�f[�^cm]cjfch[�j_l�f[�non_f[�^_f�^cj_h^_hn_�jo\\fc]i�]b_�m_ah[f[�cff_]cnc�%bTU^_WQNWZbQ]&+

Df�^_]l_ni�f_acmf[ncpi�h+�/1,/-/0�*�^c�nl[mjimctcih_�^_ff[�?cl_nncp[�@olij_[�h+/-.6,.604�lcao[l^[hn_�f[�jlin_tcih_�^_ff_�j_lmih_�

]b_�m_ah[f[hi�pcif[tcihc�^_f�^clcnni�^_ff$Phcih_�_�l_][hn_�^cmjimctcihc�lcao[l^[hnc� f[�jlin_tcih_�^_ff_�j_lmih_�]b_�m_ah[f[hi�

pcif[tcihc�^_ff_�^cmjimctcihc�hilg[ncp_�h[tcih[fc�* �b[�lcjl_mi� fàchn_l[�^cm]cjfch[)� chn_al[h^if[�j_l�oh�^_]cmi�l[``ilt[g_hni)�

mijl[nnonni�j_l�fà_mn_hmcih_�a_h_l[f_�[f�m_nnil_�jlcp[ni)�]ih�c�m_ao_hnc�g[]li�i\c_nncpc7

Ä� jligoip_l_�cf�]ihnl[mni�[afc� cff_]cnc)� ch�j[lnc]if[l_�ko_ffc�^c�h[nol[�]illonncp[)�h_c�m_nnilc�jo\\fc]c�_�jlcp[nc8

Ä � jlin_tcih_�_�non_f[�^_f�m_ah[f[hn_�ch�][mc�^c�lcnilmcihc�^ipon_�[ff_�m_ah[f[tcihc+

G[�>[g_l[�̂ c�>igg_l]ci�Dljchc[�N[hhci)�ch�fch_[�]ih�f_�mo^^_nn_�jl_m]lctcihc�hilg[ncp_)�b[�[^_ao[ni�cf�mcmn_g[�j_l�f[�a_mncih_�

^_ff_�m_ah[f[tcihc�[ff_�^cmjimctcihc�^c�]oc�[f�^_]l_ni�f_acmf[ncpi�h+�/1,/-/0�*�_mj_lcn_�f_�jl_pcmn_�l_f[tcihc�mch^[][fc�*�[^inn[h^i)�

nl[�fà[fnli)� c�m_ao_hnc�][h[fc�Üchn_lhcá�^c�m_ah[f[tcih_)� ch�[aacohn[�[f�g[hn_hcg_hni�^_ff[�jc[nn[`ilg[�ch`ilg[nc][�^_^c][n[�acv�

ch� omi� ÜRbcmnf_\fiqchaK<á7� [nncp[tcih_�^c� oh[� fch_[�n_f_`ihc][�^_^c][n[�j_l�g_mm[aacmnc][�pi][f_� _� jimmc\cfcnv�^c� ch]ihnli�

^cl_nni�]ih�cf� MK>O+

?_nn[�jli]_^ol[�x�l_m[�^cmjihc\cf_�h_ffà[jjimcn[�minnim_tcih_�%<fnlc� ]ihn_honc�* �>illotcih_&�^_ff[�m_tcih_�<ggchcmnl[tcih_�

Ol[mj[l_hn_�^_f�mcni�cmncnotcih[f_+

;W�PU]U__Z�PU�MOOQ^^Z�OUaUOZ�QQYQ]MWUddM_Z

G[�>[g_l[�^c�>igg_l]ci�^c�]igg_l]ci� Dljchc[�N[hhci�[mmc]ol[�f[�jc_h[�^cmjihc\cfcnv�^_f�^clcnni�^c�[]]_mmi�[�nonnc� c�^[nc�_,i�

^i]og_hnc�j_l�c�ko[fc� f[�hilg[ncp[�^c�lc`_lcg_hni�jl_p_^_�fài\\fcai�^c�jo\\fc][tcih_�mof�mcni�q_\�cmncnotcih[f_�h_ff[�m_tcih_�

Ü<ggchcmnl[tcih_�Ol[mj[l_hn_á�%]^+�[]]_mmi�]cpc]i&�_^�[h]b_�[c�^[nc�_�^i]og_hnc�hih�iaa_nni�^c�jo\\fc][tcih_�i\\fca[nilc[�

^_fch_[ni�h_f�hip_ff[ni�[ln+�2)�]igg[� /)�^_f�^+fam+�00,/-.0�%]^+[]]_mmi�]cpc]i�a_h_l[fctt[ni&+

Dh� pcln|� ^_ff[� ^cmjimctcih_� lc]bc[g[n[)� ]bcohko_� b[� ^clcnni� ^c� []]_^_l_� [c� ^[nc� _� [c� ^i]og_hnc� ^_n_honc� ^[ff_� jo\\fc]b_�

[ggchcmnl[tcihc)�ofn_lcilc�lcmj_nni�[�ko_ffc�j_l�c�ko[fc�x�mn[\cfcni�oh�i\\fcai�^c�jo\\fc][tcih_)�h_f�lcmj_nni�^_c�fcgcnc�l_f[ncpc�[ff[�

non_f[�^c�chn_l_mmc�jo\\fc]c�_�jlcp[nc�acolc^c][g_hn_�lcf_p[hnc)�n[mm[ncp[g_hn_�ch^c][nc�^[ff[�f_aa_)�]b_�]ihn_mno[fg_hn_�p_haihi�

ch�_pc^_ht[+�Nc�nl[nn[�^c�oh�^clcnni�^c�[]]_mmi�hih�]ih^ctcih[ni�^[ff[�ncnif[lcnv�^c�mcno[tcihc�acolc^c][g_hn_�lcf_p[hnc�_^�[p_hn_�

[^�iaa_nni�nonnc�c�^[nc�_�c�̂ i]og_hnc�^_n_honc�^[ff_�jo\\fc]b_�[ggchcmnl[tcihc)�ofn_lcilc�lcmj_nni�[�ko_ffc�iaa_nni�^c�jo\\fc][tcih_�

i\\fca[nilc[+

Noffàcmncnoni�^_ffà[]]_mmi�]cpc]i�a_h_l[fctt[ni�fà<I<>)�]bc[g[n[�^[ffi�mn_mmi�^+fam+�00,/-.0�[�^_`chcl_�f_�_m]fomcihc�_�c�fcgcnc)�

^$chn_m[�]ih�cf�B[l[hn_�j_l�f[�jlin_tcih_�^_c�^[nc�j_lmih[fc�_�m_hncn[�f[�>ih`_l_ht[�ohc`c][n[)�b[�[^inn[ni�mj_]c`c]b_�Gch__�aoc^[�

]ih�^_fc\_l[�h+� .0-6,/-.3+�Gà[]]_mmi�a_h_l[fctt[ni�hih�b[�mimncnocni�fà[]]_mmi�]cpc]i�Üm_gjfc]_á�jl_pcmni�^[fO[ln+�2)�]i+� .� ^_f�

^+fam+�00,/-.0�_�^cm]cjfch[ni�h_f�]cn[ni�^_]l_ni�acv�jlcg[�^_ff_�gi^c`c]b_�[^�ij_l[�^_f�^+fam+�64,/-.3+

Gài\\fcai�jl_pcmni�^[ff[�hilg[ncp[�pca_hn_� ch�][ji�[ff_�jo\\fc]b_�[ggchcmnl[tcihc�^c�jo\\fc][l_�^i]og_hnc)� ch`ilg[tcihc�i�

^[nc� ]igjiln[� cf� ^clcnni� ^c� ]bcohko_� ^c� lc]bc_^_l_� c�g_^_mcgc� h_c� ][mc� ch� ]oc� mc[�mn[n[�ig_mm[�f[� fili�jo\\fc][tcih_+� Lo_mn[�

ncjifiac[�^c�[]]_mmi�lcao[l^[)�koch^c)� c�mifc�[nnc)�^i]og_hnc�_� ch`ilg[tcihc�iaa_nni�^c�i\\fcabc�^c�jo\\fc][tcih_�_�]imncnocm]_�

oh�lcg_^ci�h_c�][mc�^c�g[h][n[�imm_lp[ht[�^_afc�mn_mmc+�Nc�nl[nn[�^c�oh�cmncnoni�[nnl[p_lmi�cf�ko[f_�mc�jo{�l_[fctt[l_�cf�Ü]ihnliffiá�

mi]c[f_�jl_pcmni�^[ffà[ln+� .� ^_f�^+fam+�00,/-.0+

-,



Nof� mcni� cmncnotcih[f_�^_ff$@hn_� x� jl_m_hn_�oh�gi^ofi� j_l� f[�jl_m_hn[tcih_� ^_ff[�lc]bc_mn[�^c� []]_mmi�]cpc]i�_� mihi� ch^c][nc� c�

l_][jcnc� n_f_`ihc]c� hih]bw� f$ch^clctti� ^c� Kimn[� @f_nnlihc][� >_lnc`c][n[� nl[gcn_� ]oc� x� jimmc\cf_� chpc[l_� f[� lc]bc_mn[�

[ff$<ggchcmnl[tcih_+

>ih�jliq_^cg_hnih+�1.�^_f�.2�acoahi�/-/0�^_f�>iggcmm[lci�Nnl[il^ch[lci)�x�mn[ni�[^inn[ni�cf�ÜCQSZWMXQY_Z�[Q]�WM�PU^OU[WUYM�

PQW�PU]U__Z�PU�MOOQ^^Z�MU�7ZO`XQY_U�4XXUYU^_]M_UaU�MU�̂ QY^U�PQSWU�M]_UOZWU�**�Q�̂ QS`QY_U�PQWWM�WQSSQ�/�MSZ^_Z�)11(%�Y'�*,)�Q�PQW�

7U]U__Z�PU�MOOQ^^Z�M�PZO`XQY_U%� PM_U�Q�UYRZ]XMdUZYU�MU�̂ QY^U�PQSWU�M]_UOZWU�-�Q�̂ QS`QY_U�PQW�PQO]Q_Z�WQSU^WM_UaZ�),�XM]dZ�*()+%�

Y'� ++�"9@;4#� Ü�+

4`_Z]UddMdUZYU�MWWZ�^aZWQUXQY_Z�PU�UYOM]UOTU�P!`RRUOUZ�& �M__UaU_e�QP�UYOM]UOTU�Qc_]M&U^_U_`dUZYMWU

Dh�pc[�a_h_l[f_�c�^cj_h^_hnc�jo\\fc]c�]ih�l[jjilni�^c� f[pili�[�n_gji�jc_hi�_�ch^_n_lgch[ni�hih�jimmihi�chnl[nn_h_l_�l[jjilnc�

^c�f[pili�^cj_h^_hn_�i�[onihigi�i�mpifa_l_�[nncpcnv�jli`_mmcih[fc�i�cgjl_h^cnilc[fc+

Gà[lnc]ifi�20�^_f�?+�Gam+� .32,/--.�jl_p_^_�oh�l_acg_�^c�[onilctt[tcih_�^[�j[ln_�^_Cà[ggchcmnl[tcih_�^c�[jj[ln_h_ht[)�moff[�

\[m_�^c�]lcn_lc�iaa_nncpc�_�jl_^_n_lgch[nc�]b_�n_ha[hi�]ihni�^_ff[�mj_]c`c][�jli`_mmcih[fcnv�_�^_f�jlch]cjci�^c�\oih�[h^[g_hni�

^_ff[�jo\\fc][�[ggchcmnl[tcih_+�G[�l[nci�^_ff[�hilg[�x�ko_ff[�^c�_pcn[l_�]b_�f_�[nncpcnv�_rnl[*cmncnotcih[fc�cgj_ahchi�ch�g[hc_l[�

_]]_mmcp[�cf�^cj_h^_hn_�[�^[hhi�^_c�^ip_lc�^ào``c]ci�i�]b_�jimm[hi�chn_l`_lcl_�]ih�c�]igjcnc�cmncnotcih[fc�i�]b_�jimm[hi�`[pilcl_�

chn_l_mmc�]ihnl[jjimnc�[�ko_ffc�jo\\fc]c+

@à� pca_hn_� [jjimcni� M_aif[g_hni� j_l� ^cm]cjfch[l_� afc� ch][lc]bc� _rnl[� cmncnotcih[fc� ^_f� j_lmih[f_� ^clca_hn_� _� hih� ^clca_hn_)�

jo\\fc][ni�h_ffà[jjimcn[�m_tcih_�^c�<ggchcmnl[tcih_�Ol[mj[l_hn_+

A`ZWZ PQWWl>:E

Df� ko[^li� ^_ff_� ]igj_n_ht_� ^[jjlcg[� [nnlc\ocn_� [ffàJDQ� ^[ffà[ln+� .1� ^_f� ^+fam+� .2-,/--6)� h+� .2-)� x� mn[ni� mo]]_mmcp[g_hn_�

gi^c`c][ni�_^�chn_al[ni�^[f�^+f+�6-,/-.1�_�^[f�?+K+M+�^_f�6�g[aaci�/-.3)�h+� .-2�ÇCQSZWMXQY_Z�PU�PU^OU[WUYM�PQWWQ�R`YdUZYU�PQW�

7U[M]_UXQY_Z� PQWWM�R`YdUZYQ�[`NNWUOM�PQWWM�A]Q^UPQYdM� PQW�6ZY^USWUZ� PQU�>UYU^_]U� UY�XM_Q]UM� PU�XU^`]MdUZYQ�Q�aMW`_MdUZYQ�

PQWWM�[Q]RZ]XMYOQ� PQWWQ� MXXUYU^_]MdUZYU�[`NNWUOTQÉ� _)� jc|� l_]_hn_g_hn_)� ^[f� ^_]l_ni� f_acmf[ncpi� /2� g[aaci� /-.4)� h+� 41+�

Nj_]c`c]c� ]igjcnc� ch�g[n_lc[�^c�jl_p_htcih_�^_ff[�]illotcih_�_�nl[mj[l_ht[�mihi�mn[nc�]ih`_lcnc�[afc�JDQ�^[f�^+fam+�00,/-.0� _�

^[ff[�.+� .6-,/-./+�G_�`ohtcihc�acv�[``c^[n_�[afc�JDQ�ch�g[n_lc[�^c�jl_p_htcih_�^_ff[�]illotcih_�^[f� ^+fam+�00,/-.0� mihi�mn[n_�

l[``ilt[n_�^[ff_�gi^c`c]b_�]b_�cf�^+fam+�64,/-.3�b[�[jjiln[ni�[ff[�.+� .6-,/-./+�G[�hoip[�^cm]cjfch[)�cgjlihn[n[�mo�oh[�fiac][�^c�

]iil^ch[g_hni�_�g[aacil_�]igohc][tcih_�nl[�JDQ�_�MK>O�_�^c�l_f[tcih_�^_ffi�mn_mmi�JDQ�]ih�<I<>)�jl_p_^_�oh�jc|�[gjci�

]ichpifacg_hni� ^_afc� JDQ� ]bc[g[nc� [� l[``ilt[l_� cf� l[]]il^i� nl[� gcmol_� [hnc]illotcih_� _� gcmol_� ^c� gcafcil[g_hni� ^_ff[�

`ohtcih[fcnv�^_ff_� [ggchcmnl[tcihc� _� ^_ff[�j_l`ilg[h]_� ^_afc� o``c]c+� Dh� fch_[�]ih�ko[hni� acv�^cmjimni� ^[ffà[ln+� 11� ^_f� ^+fam+�

00,/-.0)� ^_nnc� ila[hcmgc)� [h]b_� [c� `chc� ^_ff[� p[fc^[tcih_� ^_ff[�l_f[tcih_� moff[� j_l`ilg[h]_)� p_lc`c][hi� ]b_� c� KOK>O�mc[hi�

]i_l_hnc�]ih�afc�i\c_nncpc�mn[\cfcnc�h_c�^i]og_hnc�^c�jlial[gg[tcih_�mnl[n_ac]i*a_mncih[f_�_�]b_�h_ff[�gcmol[tcih_�_�p[fon[tcih_�

^_ff_�j_l`ilg[h]_�mc�n_ha[�]ihni�^_afc�i\c_nncpc� ]ihh_mmc� [ffà[hnc]igctcih_�_�[ff[�nl[mj[l_ht[+�>ih�lc`_lcg_hni�[ff[�]ill_nn[�

[nno[tcih_�^_f�jli]_mmi�^c�a_mncih_�^_f�lcm]bci�]illonncpi�_mmc�i``lihi�oh�mojjilni�g_ni^ifiac]i�[f�MK>O�_�[afc�[fnlc�[nnilc+� Dh�

l[jjilni� [afc� i\c_nncpc� ch_l_hnc� f[�jl_p_htcih_� ^_ff[�]illotcih_� _� f[�nl[mj[l_ht[)� fàJDQ�p_lc`c][� c� ]ihn_honc� ^_ff[�M_f[tcih_�

[hho[f_�^_f�MK>O�l_][hn_�c�lcmofn[nc�^_ffà[nncpcnv�mpifn[�]b_�cf�MK>O�x�n_honi�[�nl[mg_nn_l_�[ffi�mn_mmi�JDQ�ifnl_�]b_�[ffàila[hi�

^c� ch^clctti� ^_Cà[ggchcmnl[tcih_� %[ln+� .)� ]i+� .1)� ^_ff[� .+� .6-,/-./&+�I_ffà[g\cni� ^c� n[f_� p_lc`c][)� fàJDQ�b[�f[�jimmc\cfcnv� ^c�

]bc_^_l_�[f�MK>O�ch`ilg[tcihc�_�^i]og_hnc�]b_�lcnc_h_�h_]_mm[lc�_�jo{�[h]b_�_``_nno[l_�[o^ctcihc�^c�^cj_h^_hnc�%[ln+� .)�]i+�5*�

\cm)�.+� .6-,/-./&+

--



Lo[hni� [ff[� nl[mj[l_ht[)� DàJDQ� x� ^_jon[ni� [^� [nn_mn[l_� fi� mn[ni� ^c� [nno[tcih_� ^_afc� i\\fcabc� ^c� jo\\fc][tcih_)� m_]ih^i� f_�

ch^c][tcihc� ^[n_� iahc� [hhi�^[�<I<>+� GàJla[hcmgi�hih�[nn_mn[�mifi� f[�g_l[�jl_m_ht[,[mm_ht[�^_f�^[ni� i�^i]og_hni�h_ff[�

m_tcih_� Ç<ggchcmnl[tcih_� nl[mj[l_hn_É� ^_f� mcni� cmncnotcih[f_� g[� mc� _mjlcg_� [h]b_� mo� jli`cfc� ko[fcn[ncpc� ]b_� chp_mnihi� f[�

]igjf_n_tt[�^_f�^[ni�jo\\fc][ni�%ipp_li�m_�lcjiln[�nonn_� f_� ch`ilg[tcihc�lc]bc_mn_�^[ff_�jl_pcmcihc�hilg[ncp_&)�m_�x�lc`_lcni�[�

nonnc�afc�o``c]c)�m_�x�[aacilh[ni)�m_�cf�`ilg[ni�^c�jo\\fc][tcih_�x�[j_lni�_^�_f[\il[\cf_+�Dh�j[lnc]if[l_)�[c�`chc�^_ffi�mpifacg_hni�

^_ff_�p_lc`c]b_�moffà[mmifpcg_hni�^_afc�i\\fcabc�^c�nl[mj[l_ht[)�afc�JDQ�%i�afc�[fnlc�miaa_nnc�]ih�`ohtcihc�[h[fiab_&�ch^c][hi�f[�

^[n[� ^c� mpifacg_hni� ^_ff[�lcf_p[tcih_)� _f_h][hi� afc� o``c]c� j_lc`_lc]c� %ip_� jl_m_hnc&� _� ^_m]lcpihi� f_�gi^[fcnv� m_aocn_� [c� `chc�

^_ffàch^cpc^o[tcih_�^_ff_�jl_^_nn_�mnlonnol_)� ch^c][hi�f_�jli]_^ol_�_� f_�gi^[fcnv�[^inn[n_�j_l�f[�lcf_p[tcih_�hih]bw�afc�[mj_nnc�

]lcnc]c�lcm]ihnl[nc�h_f�]ilmi�^_ff[�lcf_p[tcih_�_^�_p_hno[f_�^i]og_hn[tcih_�^[�[ff_a[l_+

Df�MK>O)� mo]]_mmcp[g_hn_�[ff[�jo\\fc][tcih_�^_ffà[nn_mn[tcih_�JDQ�%i�^_ffàila[hcmgi�]ih�`ohtcihc�[h[fiab_&�_�[ffàchpci�[^�

<I<>)� [mmog_�f_� chctc[ncp_�* � cgjf_g_hn[� f_�gcmol_�^c�nl[mj[l_ht[�acv�[^inn[n_�_�h_� ch^cpc^o[�_�[^inn[�^c�ofn_lcilc�* �oncfc�[�

moj_l[l_� f_� ]lcnc]cnv� m_ah[f[n_� ^[afc� JDQ)� ipp_li� c^ih__� [�gcafcil[l_� f[�l[jjl_m_hn[tcih_� ^_c� ^[nc� j_l�l_h^_lfc� jc|� ]bc[lc� _�

`loc\cfc+�Bfc�_mcnc�^_ff_�p_lc`c]b_�^_ffàJDQ)� ch�]i_l_ht[�]ih�cf�jlch]cjci�^c�^cmnchtcih_�nl[�f_�`ohtcihc�^c�ch^clctti�mj_nn[hnc�[afc�

ila[hc�^c�aip_lhi�_�ko_ff_�^c�]ihnliffi� mj_nn[hnc�[afc�ila[hc�[�]c{�^_jon[nc)�p_haihi�nl[mg_mmc�[ffàila[hi�^c� ch^clctti�[f�`ch_�

^_ffà[aacilh[g_hni�^_afc�ch^clcttc�mnl[n_ac]c+

2__UaU_e PU AQ[Z]_UYS aQ]^Z UW AQ^[ZY^MNUWQ PQWWM []QaQYdUZYQ PQWWM OZ]]`dUZYQ Q PQWWM _]M^[M]QYdM

D�^clca_hnc�_� c�l_mjihm[\cfc�^c�<l_[)�]c[m]ohi�j_l�f[�jlijlc[�[l_[�^c�]igj_n_ht[)�mihi�n_honc�[�mpifa_l_�[nncpcnv�ch`ilg[ncp[�h_c�

]ih`lihnc�^_f�MK>O�_�^_ffà[onilcnv�aco^ctc[lc[8� ch�j[lnc]if[l_)� ch�l_f[tcih_�[c�jlijlc�]igjcnc�^c�pcacf[ht[�moffàimm_lp[ht[�^_f�

>i^c]_�^c�]igjiln[g_hni� _�^_ff_�jl_pcmcihc� ]ihn_hon_�h_f� KOK>O)� b[hhi� fài\\fcai�^c�lc`_lcl_� [f�M_mjihm[\cf_�iahc� hinctc[�

lcf_p[hn_�l_f[ncp[�[�pcif[tcihc�^c�ko[hni�^_`chcni�h_f�KOK>O�_�h_f�>i^c]_�^c�]igjiln[g_hni

AQWMdUZYQ MYY`MWQ ^`WWQ M__UaU_e ^aZW_Q

Jahc�[hhi�cf�M_mjihm[\cf_�^_ff[�Kl_p_htcih_)�moff[�\[m_�^c�ko[hni�mj_]c`c][ni�ch�g[n_lc[�̂ [ffà<I<>�]b_�[hho[fg_hn_�[aacilh[�

fi� m]b_g[� ^c� \[m_� ^_ff[� M_f[tcih_� _� c� moic� ]ihn_honc)� nl[mg_nn_� [ff$ila[hi� ^c� ch^clctti� jifcnc]i� ^_C$[ggchcmnl[tcih_� _�

[ffàJla[hcmgi�Dh^cj_h^_hn_�^c�Q[fon[tcih_�f[�M_f[tcih_�l_][hn_� c� lcmofn[nc�^_ff$[nncpcnv�mpifn[)� jl_pcmn[�[ffà[ln+� .)� ]igg[� .1)�

^_ff[� f_aa_� h+� .6-,/-./� _� f[�jo\\fc][� mof� mcni� cmncnotcih[f_)� h_ffà[jjimcn[� minnim_tcih_� %<fnlc� ]ihn_honc� *�>illotcih_&+� >ih�

>igohc][ni� ^_f� Kl_mc^_hn_� <I<>� ^_ffà5� hip_g\l_� /-/0)� x� mn[ni� jlilia[ni� [f� 0.� a_hh[ci� /-/1� cf� n_lgch_� j_l� f[�

jl_^cmjimctcih_�_�f[�jo\\fc][tcih_�^_ff[�l_f[tcih_�PQ�\`Z'�Gà@hn_�b[�jlipp_^oni�[^�inn_gj_l[l_�̂ _nni�[^_gjcg_hni�h_c�n_lgchc�

jl_m]lcnnc+

G[�>[g_l[�Dljchc[�N[hhci�ch^cpc^o[�afc�i\c_nncpc�mnl[n_ac]c�ch�g[n_lc[�^c�[hnc]illotcih_�_�nl[mj[l_ht[�j_l�fà[hhi�/-/1)� ch�fch_[�

]ih�ko[hni�jl_pcmni�^[f�KI<�/-//�[jj_h[�[^inn[ni�^[ffà<I<>)�]ig_�^c�m_aocni7

34



J\c_nncpc�mnl[n_ac]c�/-/1 O[la_n

AQaU^UZYQ Q XUSWUZ]MXQY_Z PQWWM�

]QSZWMXQY_MdUZYQ UY_Q]YM

<jjlip[tcih_�>i^c]_�^c�]igjiln[g_hni�^_ff[�>>D<<�Dljchc[�N[hhci

<USWUZ]MXQY_Z OZY_UY`Z�

PQWWlUYRZ]XM_UddMdUZYQ PQU RW`^^U [Q]�

MWUXQY_M]Q WM [`NNWUOMdUZYQ PQU PM_U YQWWM

M_pcmcih_�`fommc�ch`ilg[nctt[nc�>>D<<�Dljchc[�N[hhci+

^QdUZYQ j2XXUYU^_]MdUZYQ _]M^[M]QY_Qk

<USWUZ]MXQY_Z PQWWlZ]SMYUddMdUZYQ PQU�

RW`^^U UYRZ]XM_UaU Q PQWWM OZX`YUOMdUZYQ MW

Ko\\fc][tcih_� moff[� big_� j[a_� ^_f� mcni� cmncnotcih[f_� ^c� nonn_� f_�

hinctc_,ch`ilg[tcihc�^c�chn_l_mm_�j_l�afc�^_MVQTZWPQ]'

[]Z[]UZ UY_Q]YZ Q aQ]^Z WlQ^_Q]YZ
D� ]ihnl[nnc� ^c� [mmohtcih_� ^c� j_lmih[f_� mncjof[nc� ^[ff[� >[g_l[� * � ch� fch_[� ]ih�

ko[hni�jl_m]lcnni�^[f�KI<�/-//�*� ^ipl[hhi�]ihn_h_l_�f[�]f[omif[�]b_�jl_p_^_�

cf�^cpc_ni�^c�jl_mn[l_�[nncpcnv�f[pil[ncp[)�[�ncnifi�̂ c�f[pili�mo\il^ch[ni�i�^c�f[pili�

[onihigi)� j_l� c� nl_�[hhc� mo]]_mmcpc� [ff[�]_mm[tcih_� ^_f� l[jjilni�h_c�]ih`lihnc�

^_c� ^_mnch[n[lc� ^c� jlipp_^cg_hnc� [^inn[nc� i� ^c� ]ihnl[nnc� ]ih]fomc�]ih� fà[jjilni�

^_]cmcih[f_�^_f�^cj_h^_hn_+

I_c� \[h^c� ^c� a[l[� hih]bw� h_afc� [nnc� ^c� [onilctt[tcih_� _� ]ih]_mmcih_� ^c�

mipp_htcihc)�]ihnlc\onc)�mommc^c)�p[hn[aac�_]ihigc]c�^c�ko[fohko_�a_h_l_�[�_hnc�

jlcp[nc)�^iplv�_mm_l_�chm_lcni�oh�lc]bc[gi�_mjfc]cni�[ff_�m[htcihc�]oc�ch]illihi�c�

miaa_nnc�j_l�c�ko[fc�_g_la[�cf�g[h][ni�lcmj_nni�^_ffà[fn+�20)�]i+� .3*n_l)�^_f�^+fam+�

h+� .32,/--../+

3MYPU PU SM]M Q OZY_]M__U Gà@hn_� _``_nno_lv� p_lc`c]b_� nl[gcn_� oh� ][gjcih_� l[jjl_m_hn[ncpi� ^_f� .-"�^c�

[``c^[g_hnc� ^c� p[fil_� [jj_h[� ch`_lcil_� [ff[� miafc[� gchcg[� j_l� chn_l]_nn[l_�

_p_hno[fc� `l[tcih[g_hnc� _,i� [``c^[g_hnc� lcj_nonc� [ffi� mn_mmi� ij_l[nil_�

_]ihigc]i�_�p_lc`c][l_�[h]b_�cf�\oih�[h^[g_hni�^_ff[�`[m_�_m_]oncp[)�[f�`ch_�^c�

ch^cpc^o[l_�jimmc\cfc�]ih`fcnnc�^c�chn_l_mmc+

<aacilh[g_hni�^_ffà�_f_h]i�^_afc�ij_l[nilc�_]ihigc]c+

./�Gà[ln+�20)�]i+�.3*n_l)�^_f�̂ +fam+�h+�.32,/--.�mn[\cfcm]_�Ü, �PU[QYPQY_U�OTQ%�YQSWU�̀ W_UXU�_]Q�MYYU�PU�̂ Q]aUdUZ%�TMYYZ�Q^Q]OU_M_Z�[Z_Q]U�M`_Z]U_M_UaU�
Z�YQSZdUMWU�[Q]�OZY_Z�PQWWQ�[`NNWUOTQ�MXXUYU^_]MdUZYU�PU�O`U�MWW!M]_UOZWZ�)%� OZXXM�*%� YZY�[Z^^ZYZ�^aZWSQ]Q%� YQU�_]Q�MYYU�^`OOQ^^UaU�MWWM�
OQ^^MdUZYQ�PQW�]M[[Z]_Z�PU�[`NNWUOZ�UX[UQSZ%�M__UaU_e�WMaZ]M_UaM�Z�[]ZRQ^^UZYMWQ�[]Q^^Z�U�̂ ZSSQ__U�[]UaM_U�PQ^_UYM_M]U�PQWW!M__UaU_e�PQWWM�[`N&
NWUOM�MXXUYU^_]MdUZYQ�^aZW_M�M__]MaQ]^Z�U�XQPQ^UXU�[Z_Q]U'� ; �OZY_]M__U�OZYOW`^U�Q�SWU�UYOM]UOTU�OZYRQ]U_U�UY�aUZWMdUZYQ�PU�\`MY_Z�[]QaU^_Z�PMW�
[]Q^QY_Q�OZXXM�̂ ZYZ�Y`WWU�QP�g�RM__Z�PUaUQ_Z�MU�̂ ZSSQ__U�[]UaM_U�OTQ�WU�TMYYZ�OZYOW`^U�Z�OZYRQ]U_U�PU�OZY_]M__M]Q�OZY�WQ�[`NNWUOTQ�MXXUYU^_]M&
dUZYU�[Q]�U�̂ `OOQ^^UaU�_]Q�MYYU�OZY�ZNNWUSZ�PU�]Q^_U_`dUZYQ�PQU�OZX[QY^U�QaQY_`MWXQY_Q�[Q]OQ[U_U�Q�MOOQ]_M_U�MP�Q^^U�]URQ]U_Q!
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B6H:>=6 CA2B?2A6=H2

?]QXQ^^M

G[� jlial[gg[tcih_� ^_afc� i\c_nncpc� _� ^_c� `fommc� jli]_^cg_hn[fc� j_l� a[l[hncl_� f[� nl[mj[l_ht[� [ggchcmnl[ncp[� ]imncnocm]_�

jl_mojjimni�j_l�l_[fctt[l_�hih�mifi�oh[�\oih[�[ggchcmnl[tcih_�g[�[h]b_�gcmol[�^c�jl_p_htcih_�^_ff[�]illotcih_)� ]ig_� f[�

mn_mm[�>iln_�>imncnotcih[f_�b[�_pc^_htc[ni�h_ff[�m_hn_ht[�h+�/-,/-.6.0)�f[^^ip_�]ihmc^_l[�f[�f_aa_� .6-,/-./�Ü[]UYOU[UZ&M]SUYQ�

MWWM�PURR`^UZYQ�PU�RQYZXQYU�PU�OZ]]`dUZYQ!!!s+�Df�loifi�^c�jlcgi�jc[hi�]b_�cf�f_acmf[nil_�b[�[nnlc\ocni�[ff[�nl[mj[l_ht[�mc�[llc]]bcm]_�

iaac�]ih�cf�lc]ihim]cg_hni�^_f�moi�]ih]ill_l_�[ff[�jlin_tcih_�_�[ff[�]l_[tcih_�^c�p[fil_�jo\\fc]i+�@mm[�`[pilcm]_)�ch�j[lnc]if[l_)�

f[�jc|�[gjc[�]ihim]c\cfcnv�^_ffàila[hctt[tcih_�_�^_ff_�[nncpcnv�]b_�iahc�@hn_�l_[fctt[�ch�`[pil_�^_ff[�]igohcnv�^c�lc`_lcg_hni)�

^_afc�on_hnc)�^_afc�mn[e_bif^_l)�mc[�_mn_lhc�]b_�chn_lhc+

G[� >[g_l[� ^c� >igg_l]ci� Dljchc[� N[hhci� imm_lp[� afc� i\\fcabc� ^c� jo\\fc][tcih_� ^cm]cjfch[nc� ^[f� ^+fam+� h+� 00,/-.0� _� ^[ff[�

hilg[ncp[� pca_hn_)� ^[� [nno[l_� m_]ih^i� f_� gi^[fcnv� ch^c][n_� ^[ffà<onilcnv� h_ff[� ^_fc\_l[� h+� .0.-,/-.3� _� mo]]_mmcpc�

[aacilh[g_hnc+

<U^`]Q [Q] ?M__`MdUZYQ PQSWU ZNNWUSTU PU _]M^[M]QYdM

Dgjl_m]ch^c\cf_�mnlog_hni�oncfctt[ni�^[ffà@hn_�j_l�l_h^_l_�[]]_mmc\cfc�^i]og_hnc)� ch`ilg[tcihc�_�^[nc�]ih]_lh_hnc� f[�jlijlc[�

ila[hctt[tcih_� _� [nncpcnv)� x� f[� m_tcih_� ^_f� mcni� Ü<ggchcmnl[tcih_� nl[mj[l_hn_á� l[aacohac\cf_� [ffàch^clctti

qqq+cljchc[m[hhci+][g]ig+cn+

?2A: >??>ACD=:Ci $  ?:2=> 2H:>=: ?>B:C:E6

I_ff$[g\cni� ^_ff_� chctc[ncp_� jligimm_� j_l� oh[� ]i_l_hn_� [jjfc][tcih_� ^_afc� i\c_nncpc� ^c� oao[afc[ht[� ^c� ijjilnohcnv� h_ff_�

jifcnc]b_)� f[�>[g_l[�^c�>igg_l]ci� Dljchc[�N[hhci)�j_l� cf�nlc_hhci�/-/1*/-/3)� ch�[nno[tcih_�[ffà[ln+3)� ]igg[�/)� f_nn+a&�^_f�

^_]l_ni� f_aa_�h+5-,/-/.)�]ihp_lncni�]ih�f_aa_� ..0,/-/.)�^_`chcm]_�f_�gi^[fcnv�_� f_�[tcihc�`ch[fctt[n_�[f�jc_hi�lcmj_nni�^_ff[�

j[lcnv�^c�a_h_l_)�[h]b_�]ih�lcao[l^i�[ff[�]igjimctcih_�^_ff_�]iggcmmcihc�_m[gch[nlc]c�^_c�]ih]ilmc+

G[�hilg[�g_nn_�[�mcmn_g[�oh[�m_lc_�^c�[^_gjcg_hnc�acv�jl_pcmnc�^[�hilg_�^c�f_aa_+

G[�f_aa_� ./2,.66.� _�c�^_]l_nc�f_acmf[ncpc�h+� .65,/--3�_�h+� .32,/--.�jl_p_^ihi)�ch`[nnc)�]b_�f_�Ko\\fc]b_�<ggchcmnl[tcihc�

jl_^cmjiha[hi�oh�jc[hi�^_ff_�[tcihc�jimcncp_�]b_�gclc�[f�l[aacohacg_hni�^_c�m_ao_hnc�i\c_nncpc7

kD� ]ih^ctcihc�^c�j[lcnv�_�j[lc�ijjilnohcnv�j_l�nonni�cf�j_lmih[f_�^_ff$@hn_8

uD� oao[afc[ht[�mimn[htc[f_�`l[�oigchc�_�^ihh_�j_l�ko[hni�lcao[l^[�f_�ijjilnohcnv�^c�f[pili�^c�mpcfojji�jli`_mmcih[f_8

< � p[filctt[tcih_�^_ff_�][l[nn_lcmnc]b_�^c�a_h_l_+

Dh�j[lnc]if[l_)�f[�f_aa_�h+� ./2,.66.� 4dUZYU�[Z^U_UaQ�[Q]�WM�]QMWUddMdUZYQ�PQWWM�[M]U_e�`ZXZ&PZYYM�YQW�WMaZ]Z��[ff$[lnc]ifi� .� *�

]igg[�/)�f_nn+�]&)�^&)�_&�ch^c][�nl[�f_�jimmc\cfc�[tcihc�jimcncp_�f[�h_]_mmcnv�^c7

Ä� moj_l[l_�]ih^ctcihc�^c�ila[hctt[tcih_�_�^cmnlc\otcih_�^_f�f[pili�]b_�jlipi][hi�_``_nnc�^cp_lmc�[�m_]ih^[�^_f�m_mmi�h_c�

]ih`lihnc�^_c�^cj_h^_hnc�]ih�jl_aco^ctci�h_ff[�`ilg[tcih_)�h_ff$[p[ht[g_hni�jli`_mmcih[f_�_�^c�][llc_l[)�ipp_li�h_f

.0�>iln_�>imncnotcih[f_)�m_hn_ht[�h+�/-�^_f�/0�a_hh[ci�/-.6+
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nl[nn[g_hni�_]ihigc]i�_�l_nlc\oncpi8

Ä � jligoip_l_�f$chm_lcg_hni�^_ff_�^ihh_�h_ff_�[nncpcnv)�h_c�m_nnilc�jli`_mmcih[fc�_�h_c� fcp_ffc�h_c�ko[fc�_mm_�mihi�

minnil[jjl_m_hn[n_�_�ch�j[lnc]if[l_�h_c�m_nnilc�n_]hifiac][g_hn_�[p[ht[nc�_�h_c�fcp_ffc�^c�l_mjihm[\cfcnv8

Ä� `[pilcl_)�[h]b_�g_^c[hn_�oh[�^cp_lm[�ila[hctt[tcih_�^_f�f[pili)�^_ff_�]ih^ctcihc�^_f�n_gji�^c�f[pili)�f$_kocfc\lci�nl[�

l_mjihm[\cfcnv�`[gcfc[lc�_�jli`_mmcih[fc�_�oh[�gcafcil_�lcj[lnctcih_�^c�n[fc�l_mjihm[\cfcnv�nl[�c�^o_�m_mmc+

Df�?+�Gam+� ..,-1,/--3�h+� .65�%Ü>i^c]_�^_ff_�j[lc�ijjilnohcnv�nl[�oigi�_�^ihh[á&)� ]b_�mc�jih_�ch�]ihnchocnv�]ih� f[�f_aa_�h+�

./2,.66.� %Ü<tcihc�jimcncp_�j_l�f[�l_[fctt[tcih_�^_ff[�j[lcnv�oigi�*�^ihh[�h_f� f[piliá&)� mn[\cfcm]_�]b_� f_�<ggchcmnl[tcihc�

jo\\fc]b_�jl_^cmjiha[hi�Üjc[hc�^c�[tcihc�jimcncp_�n_h^_hnc�[^�[mmc]ol[l_)�h_f�fili�[g\cnc�lcmj_nncpi)�f[�lcgitcih_�̂ _afc�imn[]ifc�

]b_)�^c�`[nni)�cgj_^cm]ihi�f[�jc_h[�l_[fctt[tcih_�^c�j[lc)�ijjilnohcnv�^c�f[pili�_�h_f�f[pili�nl[�oigchc�_�^ihh_á)�n_h^_h^i)�ch�

n[f�gi^i)�[�l_[fctt[l_�fàoao[afc[ht[�mimn[htc[f_�nl[�oigchc�_�^ihh_+

Dh�l_f[tcih_�[�n[f_�Kc[hi)�j_l[fnli)� f[�?cl_nncp[�/0�g[aaci�/--4)�jc|�hin[�]ig_�Ü?cl_nncp[�Ic]if[cm*Kiff[mnlchcá)� b[�g_afci�

mj_]c`c][ni� c� jin_htc[fc� [g\cnc� j_l� [nno[l_� j[lcnv� _� j[lc� ijjilnohcnv� nl[� oigchc� _� ^ihh_� h_ff_� [ggchcmnl[tcihc� jo\\fc]b_)�

minnifch_[h^i)�ch�j[lnc]if[l_)� fà_fcgch[tcih_�_�jl_p_htcih_�^_ff_�^cm]lcgch[tcihc)� fàila[hctt[tcih_�^_f�f[pili)�f_�jifcnc]b_�^c�

l_]fon[g_hni�_�a_mncih_�^_f�j_lmih[f_)�fàcgjiln[ht[�^_ff[�`ilg[tcih_�_�^_ff[�]ofnol[�ila[hctt[ncp[�ilc_hn[nc�[f�lcmj_nni�_^�[ff[�

p[filctt[tcih_�^_ff_�^cp_lmcnv+

Df�?_]l_ni�f_acmf[ncpi�h+� .32,/--.� %]ig_�gi^c`c][ni�^[ffà[ln+�/.� ^_ff[�G+�h+� .50,/-.-&)�chifnl_)�^cmjih_�%[ln+�4)�]igg[�.&�]b_�

pWQ� [`NNWUOTQ� MXXUYU^_]MdUZYU� SM]MY_U^OMYZ� [M]U_e� QP� Z[[Z]_`YU_e� _]M� `ZXUYU� Q� PZYYQ� Q� W sM^^QYdM� PU� ZSYU�RZ]XM� PU�

PU^O]UXUYMdUZYQ%� PU]Q__M�Q� UYPU]Q__M%� %+++&�Ü)�YZY�^ZWZ� UY�Z]PUYQ�M WWsMOOQ^^Z%� MW�_]M__MXQY_Z�Q�MWWQ�OZYPUdUZYU�PU�WMaZ]Z%� MWWM�

RZ]XMdUZYQ�[]ZRQ^^UZYMWQ�Q�MWWQ�[]ZXZdUZYU%�XM�MYOTQ�MWWM� p̂ UO`]QddM�^`W�WMaZ]Zá+

Gi�mn_mmi�n_mni�^[�ofncgi�]cn[ni�mn[\cfcm]_�%[ln+�4)�]igg[�.)�j_lci^i�`ch[f_&�]b_�qWQ�[`NNWUOTQ�MXXUYU^_]MdUZYU�SM]MY_U^OZYZ�

MW_]Q^h�`Y�MXNUQY_Q�PU�WMaZ]Z�UX[]ZY_M_Z�MW�NQYQ^^Q]Q�Z]SMYUddM_UaZ�q�_^�[h]b_�[�n[f_�m]iji�cgjih_�[^�_mm_�^c�]imncnocl_�ohá�

>igcn[ni�ohc]i�^c�a[l[htc[�j_l�f_�j[lc�ijjilnohcnv)�f[�p[filctt[tcih_�^_f�\_h_mm_l_�^c�]bc�f[pil[�_�]ihnli�f_�^cm]lcgch[tcihcá�

%>+P+B+&)�mo�]oc�mihi�mn[n_�cgj[lncn_)�^c�l_]_hn_)�^[ff[�Kl_mc^_ht[�̂ _f�>ihmcafci�^_c�Hchcmnlc)�[nnl[p_lmi�c�Hchcmnlc�]igj_n_hnc)�

mj_]c`c]b_�fch__�aoc^[�lcao[l^[hnc� f_�gi^[fcnv�^c� `ohtcih[g_hni+

G[�?cl_nncp[�h+�/�^_f�/3�acoahi�/-.6�ÜHcmol_�j_l�jligoip_l_�f_�j[lc�ijjilnohcnv�_�l[``ilt[l_�cf�loifi�^_c�>igcn[nc�ohc]c�^c�

a[l[htc[�h_ff_�[ggchcmnl[tcihc�jo\\fc]b_á)� _g[h[n[� ^[f�Hchcmnli�j_l� f[�jo\\fc][� [ggchcmnl[tcih_� ]ihacohn[g_hn_� ]ih� cf�

Ninnim_al_n[lc[ni� ^_f_a[ni� [ff_� j[lc� ijjilnohcnv)� ch^c][� ]ig_� mc[� cgjiln[hn_� cf� loifi� ]b_� f_� [ggchcmnl[tcihc� jo\\fc]b_�

lc]ijlihi�h_ffi�mpifa_l_�oh�loifi�jlijimcncpi�_�jlijofmcpi�[c�`chc�^_ff[�jligitcih_�_�^_ff$[nno[tcih_�^_f�jlch]cjci�^_ff_�j[lc�

ijjilnohcnv�_�^_ff[�p[filctt[tcih_�^_ff_�^c``_l_ht_�h_ff_�jifcnc]b_�^_f�j_lmih[f_+

<h]b_�[ff[�fo]_�^c�n[fc�hilg_)�]b_�mj_]c`c][hi�_�p[filctt[hi�ofn_lcilc�[g\cnc�^c�j[lcnv�_�^c�ijjilnohcnv)�ko_mni�@hn_)�[nnl[p_lmi�

cf�jl_m_hn_�Kc[hi)�jl_h^_�[nni�^_ff_�^cmjimctcihc�pca_hnc�_�p[filctt[)�h_f�jl_m_hn_�n_mni)�cf�][g\c[g_hni�hilg[ncpi�_mn_h^_h^i)�

[^_ao[n[g_hn_)�cf�][gji�^_ff_�[tcihc�jimcncp_�^[�chnl[jl_h^_l_�h_f�nlc_hhci�/-/1*/-/3+

G_� [tcihc� jimcncp_� mihi�gcmol_� n_gjil[h__� mj_]c[fc� ]b_)� ch� ^_lia[� [f� jlch]cjci� ^c� oao[afc[ht[� `ilg[f_)� mihi� gcl[n_� [�

lcgoip_l_�afc�imn[]ifc�[ff[�jc_h[�_^�_``_nncp[�j[lcnv�^c�ijjilnohcnv�nl[�oigchc�_�^ihh_+

Nihi�gcmol_� mj_]c[fc �*�ch�ko[hni�hih�a_h_l[fc�g[�mj_]c`c]b_�_�\_h�^_`chcn_)�]b_�chn_lp_haihi�ch�oh�^_n_lgch[ni�]ihn_mni�

j_l�_fcgch[l_�iahc� `ilg[�^c�^cm]lcgch[tcih_)�mc[�^cl_nn[�mc[� ch^cl_nn[�*�_�  n_gjil[h__ � ch�ko[hni�h_]_mm[lc_� `chn[hni�]b_�mc�

lcf_p[�oh[�^cmj[lcnv�^c�nl[nn[g_hni�nl[�oigchc�_�^ihh_+

>ihm[j_pif_� ^_ff$cgjiln[ht[�^c� ohi� mnlog_hni� `ch[fctt[ni� [ff$[nno[tcih_� ^_ff_� f_aac� ^c� j[lc� ijjilnohcnv)� ]b_� mj_]c`c][hi� _�

p[filctt[hi�ofn_lcilc� [g\cnc� ^c� j[lcnv�_� ^c� ijjilnohcnv)� f[�>[g_l[�^c� ]igg_l]ci� Dljchc[�N[hhci�jl_h^_� [nni� _� p[filctt[� cf�

][g\c[g_hni�hilg[ncpi)�[lgihctt[h^i�f[�jlijlc[�[nncpcnv�[f�j_lm_aocg_hni�_�[ff$[jjfc][tcih_�^_f�^clcnni�^c�oigchc�_�^ihh_
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[ffi�mn_mmi�nl[nn[g_hni�ch�g[n_lc[�^c�f[pili+

..�jl_m_hn_�Kc[hi)� ^c� ^ol[n[�nlc_hh[f_)� h_ff[�m_tcih_�^_^c][n[)� ^_`chcm]_� f_�gi^[fcnv�_� f_� [tcihc� `ch[fctt[n_�[f�jc_hi�lcmj_nni�

^_ff[�j[lcnv�^c�a_h_l_)�jih_h^imc)�^[�oh�f[ni)�]ig_�[^_gjcg_hni�[^�oh�i\\fcai�^c�f_aa_)�^[ff$[fnli�]ig_�mnlog_hni�m_gjfc]_�

_^�ij_l[ncpi�j_l�f$[jjfc][tcih_�]ih]l_n[�^_ff_�j[lc�ijjilnohcnv�[poni�lcao[l^i�[ff[�l_[fnv�_^�[ff_�^cg_hmcihc�^_ff$@hn_+

G[� l_[fctt[tcih_� ^_f� Kc[hi� ^_p_� h_]_mm[lc[g_hn_� n_h_l_� ]ihni� ^_ff[� mnlonnol[� ila[hctt[ncp[� ^_ff$@hn_� _� ^_f� j_lmih[f_�

^cj_h^_hn_� ^_ff[�][g_l[�^c� ]igg_l]ci� Dljchc[�N[hhci)� D� ^[nc� lcjiln[nc� h_f� m_ao_hn_� j[l[al[`i� l[jjl_m_hn[hi� fà[h[fcmc� ko[fc*

ko[hncn[ncp[�^_ff_�lcmilm_�ch�m_lpctci�jl_mmi�f[�>[g_l[�[ff[�^[n[�^c�pifn[�ch�pifn[�ch^c][n[�_�fà[h[fcmc�^c�a_h_l_+

<h[fcmc�^_ff[�^in[tcih_�ila[hc][

Dh�pc[�jl_fcgch[l_�hih�mc�jo{�jl_m]ch^_l_�^[�oh[�lc]iahctcih_�moff[�[nno[f_�lcj[lnctcih_�j_l�a_h_l_�^_ffàila[hc]i�^_ff[�>[g_l[�

%j_lmih[f_� [� n_gji� ch^_n_lgch[ni� ch� m_lpctci� [ff[� ^[n[� ^c� l_^[tcih_� ^_f� jc[hi&)� lcm]ihnl[h^i� ]imc� ]b_� hih� mihi� jl_m_hnc�

mcno[tcihc�^c�hin_pif_�mkocfc\lci�^c�a_h_l_�[�mp[hn[aaci�^_ff_�^ihh_)�]ig_�lcmofn[�^[ff[�n[\_ff[�]b_�m_ao_7

?Q]^ZYMWQ UY ^Q]aUdUZ  Q^OW`^Z BQS]Q_M]UZ 8QYQ]MWQ!
DZXUYU 5ZYYQ CZ_MWQ

?clca_hnc . - .
<M@<�Aohtcih[lc�_^�@L .. 4 .5
<l_[�Dmnlonnilc 3 6 .2
<l_[�Jj_l[nilc�@mj_lnc 2 1 6
<l_[�Jj_l[nilc . . /
C>C2;6 )+ )( +,

Df�jc[hi�^_ff_�[tcihc�jimcncp_�^_p_�_mm_l_)� koch^c)�ilc_hn[ni�%ifnl_� ]b_�[�lc_kocfc\l[l_� f[�jl_m_ht[�`_ggchcf_�h_ff_�jimctcihc�

[jc][fc&)�[�jl_mc^c[l_�fàoao[afc[ht[�̂ _ff_�ijjilnohcnv�i``_ln_�[ff_�^ihh_�_�[afc�oigchc�h_ffà[g\c_hn_�^c�f[pili)�[^�ch]l_g_hn[l_�

cf� fcp_ffi�^_f� \_h_mm_l_� f[pil[ncpi�^_ff$@hn_�_^�[�jligoip_l_�jifcnc]b_�^c�]ih]cfc[tcih_�^_ff_�l_mjihm[\cfcnv�jli`_mmcih[fc�_�

`[gcfc[lc+

D�^[nc�lcjiln[nc�h_f�m_ao_hn_�ko[^li�^c�l[``lihni�%_m]fomi�cf�N_al_n[lci�a_h_l[f_&�l[jjl_m_hn[hi�fà[h[fcmc�ko[fc*ko[hncn[ncp[�̂ _ff_�

lcmilm_�ch�m_lpctci�jl_mmi�f[�>[g_l[�[ff[�^[n[�^c�l_^[tcih_�^_f�jl_m_hn_�Kc[hi�f_�fà[h[fcmc�^c�a_h_l_+

2YMWU^U OM]M__Q]U \`MWU_M_UaU&\`MY_U_M_UaU :YPUOM_Z]U

@nv�g_^c[�^_f�j_lmih[f_ 25)1/�[hhc

@nv�g_^c[�^clca_hnc 32)56

O[mmi�^c�]l_m]cn[�^_f�j_lmih[f_�%p[lc[tcih_�j_l]_hno[f_& *� 6)5� "� lcmj_nni� [f� 0.+./+/-//� %ohcnv� 2.�
]igjl_mi�N+B+&

"�^cj_h^_hnc�ch�jimm_mmi�^c�f[ol_[ 2/)/4"

"�^clca_hnc�ch�jimm_mmi�^c�f[ol_[ .--"

il_� ^c�`ilg[tcih_�`locn_�h_ffà[hhi�/-/0 .+.0-

Oolhip_l�^_f�j_lmih[f_�%[f�0.+./+/-/0& -"

>imnc�^c�`ilg[tcih_�%mn[htc[g_hni�/-/1& â/2+---)--

.(



<h[fcmc�\_h_mm_l_�ila[hctt[ncpi Dh^c][nilc

O[mmi�^c�[mm_ht[�^_f�j_lmih[f_�%[hhi� /-/0& //� � %n[mmi� ]igjf_mmcpi)� ]igjl_hmcpi� ĉ�
nonn_�f_�ncjifiac_�[mm_ht_&

O[mmi� ^c� ^cgcmmcihc� jl_g[nol_�%^cgcmmcihc�pifihn[lc_� mof� nin[f_� ^_ff_�
]_mm[tcihc&�h_f�/-/0

3-"

O[mmc�^c�ch`ilnohc�h_f�/-/0 -"

"�^c�j_lmih[f_�[mmohni�[�n_gji�ch^_n_lgch[ni -"

<h[fcmc�^c�a_h_l_ Dh^c][nilc

"�^c�^clca_hnc�^ihh_�mof�nin[f_�^_c�^clca_hnc -"

"�^c�^ihh_�lcmj_nni�[f�nin[f_�^_f�j_lmih[f_ 14)$4/"

@nv�g_^c[�^_f�j_lmih[f_�`_ggchcf_ 23)2/� [hhc

 �^c�j_lmih[f_�^ihh[�f[ol_[ni�lcmj_nni�[f�j_lmih[f_�`_ggchcf_ 15"

"�^c�j_lmih[f_�̂ ihh[�mof�nin[f_�^_ff[�M[jjl_m_hn[ht[�Nch^[][f_�%MNP& 34�  

il_� ^c� `ilg[tcih_� ^_f� j_lmih[f_� `_ggchcf_� %j_l]_hno[f_� ^c� il_� ^c�
`ilg[tcih_� _lia[n_� [f� j_lmih[f_� `_ggchcf_� lcmj_nni� [f� nin[f_� ^c� il_�
`ilg[ncp_�_lia[n_�[�nonni�cf�j_lmih[f_&

45-� j[lc� [f� 33"� ^_ff_� il_� ]igjf_mmcp_� ^c�
`ilg[tcih_�`locn_�^[f�j_lmih[f_+

?A:=4:?: 6 >3:6CC:E:

?c�m_aocni�p_haihi�_pc^_htc[nc�^[jjlcg[�c�jlch]cjc�]b_�^_pihi�ch`ilg[l_�fà[nncpcnv�^_ffà@hn_8�koch^c)�afc�i\c_nncpc�]b_

ko_mn[�>[g_l[�chn_h^_�l_[fctt[l_�ch�g[n_lc[�h_f�nlc_hhci�/-/1,/-/3)�_f_h][h^i�f[�mj_]c`c][�^_ff_�]ih]l_n_�_^�chhip[ncp_

[tcihc�jimcncp_�]b_�mc�j_lm_aocl[hhi+

I_ff[�^_`chctcih_�^_afc�i\c_nncpc�]b_�mc�jlijih_�^c�l[aacoha_l_)� f[�>[g_l[�^c�]igg_l]ci�mc� cmjcl[�[c�m_ao_hnc�jlch]cjc7

[+� K[lc�ijjilnohcnv�]ig_�]ih^ctcih_�^c�oao[f_�jimmc\cfcnv�^c�lcom]cn[�i�j[lc�i]][mcihc�`[pil_pifc8
\+� <tcihc�jimcncp_�]ig_�mnl[n_ac[�^_mnch[n[�[�mn[\cfcl_�fàoao[afc[ht[�^_ff_�ijjilnohcnv+

Dh�ko_mn[�innc][�afc�i\c_nncpc�^c�][l[nn_l_�a_h_l[f_�]b_�fà<ggchcmnl[tcih_�>[g_l[f_�chn_h^_�j_lm_aocl_�h_ffà[l]i�^_f

nlc_hhci�mihi7

.+� non_f[l_�_�lc]ihim]_l_�]ig_�`ih^[g_hn[f_�_�cllchoh]c[\cf_� cf�^clcnni�[ff[�j[lc�fc\_lnv�_�^cahcnv�^_ff[�j_lmih[�^_c�

f[pil[nilc8

/+� a[l[hncl_�cf�^clcnni�^_c� f[pil[nilc�[^�oh�[g\c_hn_�^c� f[pili�mc]oli)�m_l_hi�_�][l[nn_lctt[ni�^[�l_f[tcihc�

chn_lj_lmih[fc�cgjlihn[n_�[f�lcmj_nni�^_ff[�j_lmih[�_�[ff[�]ill_nn_tt[�^_c�]igjiln[g_hnc8

0+� lcn_h_l_�]ig_�p[fil_�`ih^[g_hn[f_�^[�non_f[l_� cf�\_h_mm_l_�[h]b_�jmc]ifiac]i�^_c� f[pil[nilc)�a[l[hn_h^i�

]ih^ctcihc�^c�f[pili�jlcp_�^c�]igjiln[g_hnc�gif_mnc�i�gi\\ctt[hnc8

1+� chn_lp_hcl_�moff[�]ofnol[�^_ff[�a_mncih_�^_ff_�lcmilm_�og[h_�j_l]bw�`[pilcm][�f_�j[lc�ijjilnohcnv�h_ffi�mpcfojji�

^_ff[�]l_m]cn[�jli`_mmcih[f_�^_f�jlijlci�j_lmih[f_�_�n_ha[�]ihni�^_ff_�]ih^ctcihc�mj_]c`c]b_�^c�oigchc�_�^ihh_8

2+� lcgoip_l_�afc�imn[]ifc�]b_�cgj_^cm]ihi�^c�`[nni�f[�jc_h[�l_[fctt[tcih_�^c�j[lc�ijjilnohcnv�^c� f[pili�_�h_f�f[pili

.)



`l[�oigchc�_�^ihh_8

3+� i``lcl_�ijjilnohcnv�^c�`ilg[tcih_�_�^c�_mj_lc_ht_�jli`_mmcih[fc�_�j_l]ilmc�^c�][llc_l[�j_l�lc_kocfc\l[l_�_p_hno[fc�

mkocfc\lc�^c�a_h_l_�h_ff_�jimctcihc� f[pil[ncp_�mijl[nnonni�g_^ci*[fn_8

4+� `[pilcl_�jifcnc]b_�^c�]ih]cfc[tcih_�^_c�n_gjc�_�^_ff_�l_mjihm[\cfcnv�jli`_mmcih[fc�_�`[gcfc[lc8

5+� mpcfojj[l_�]lcn_lc�^c�p[filctt[tcih_�^_ff_�^c``_l_ht_�^c�a_h_l_�[ffàchn_lhi�^_ffàila[hctt[tcih_+

2H:>=: ?>B:C:E6

<f�`ch_�^c�l[aacoha_l_�c�mo^^_nnc�i\c_nncpc�p_haihi�ch^cpc^o[n_�f_�m_ao_hnc�[tcihc�jimcncp_7

[+� B[l[hncl_�_�]ihm_hncl_� cf�jc_hi�`ohtcih[g_hni�^_f�>igcn[ni�Phc]i�^c�B[l[htc[�%>+P+B+&)�acv�cmncnocni�jl_mmi�f[�

>[g_l[�^c�]igg_l]ci)�h_f�lcmj_nni�^_ff_�pca_hnc�^cmjimctcihc�hilg[ncp_�_�]ihnl[nno[fc�ch�g[n_lc[8

\+� mojjilni�[ffà[nncpcnv�^_f�>+P+B+)�ch�j[lnc]if[l_�j_l�fà[nno[tcih_�^_f�l_aif[g_hni�_�moi�`ohtcih[g_hni8

]+� p_lc`c][�^_ff[�mcno[tcih_�^c�p[fon[tcih_�^_c�lcm]bc�f[pil[ncpc)�]ih�j[lnc]if[l_�[nn_htcih_�[ff_�j_]ofc[lcnv�f_a[n_�[f�

a_h_l_�^_c� f[pil[nilc8

^+� lcm_lp[l_�[ff_�^ihh_)�m[fp[�gincp[n[�cgjimmc\cfcnv)�[fg_hi�.,0�^_c�jimnc�^c�]igjih_hnc�^_ff_�]iggcmmcihc�^c�

]ih]ilmi�i�m_f_tcih_8

_+� jligoip_l_�f[�]igohc][tcih_�_�f[�^c``omcih_�^_ff_�ch`ilg[tcihc�moff_�[tcihc�j_l�cf�\_h_mm_l_�f[pil[ncpi�_�f_�

j[lc�ijjilnohcnv+�Ko\\fc][tcih_�_�^c``omcih_�^_f�Kc[hi�Olc_hh[f_�^_ff[�<tcihc�Kimcncp_8

`+� ]iff[\il[tcih_�]ih�cf�M_mjihm[\cf_�^_ff[�mc]ol_tt[�j_l�fi�m][g\ci�^c�ch`ilg[tcihc�oncfc�[c�`chc�^_ff[�p[fon[tcih_�

^_c�lcm]bc�ch�ohàinnc][�^c�a_h_l_�_�^_ffàch^cpc^o[tcih_�^c�nonnc�ko_c�`[nnilc�]b_�jimmihi�ch]c^_l_�h_a[ncp[g_hn_�

mof�\_h_mm_l_�ila[hctt[ncpi8

a+� h_c�][mc�ch�]oc�mc[hi�jl_pcmnc�mj_]c`c]c�l_kocmcnc�`cmc]c�j_l�fà[]]_mmi�[�j[lnc]if[lc�jli`_mmcihc)� f[�>[g_l[�mc�

cgj_ah[�[�mn[\cfcl_�l_kocmcnc�^c�[]]_mmi�[c�]ih]ilmc,m_f_tcihc�]b_�mc[hi�lcmj_nnimc�_�hih�^cm]lcgch[nilc�^_ff_�

h[nol[fc�^c``_l_ht_�^c�a_h_l_8

b+� f_�[nncpcnv�`ilg[ncp_�_�^c�[aacilh[g_hni�^ipl[hhi�n_h_l_�]ihni�^_ff_�_mca_ht_�^c�iahc�m_nnil_)�]ihm_hn_h^i�[�

nonnc�c�^cj_h^_hnc�oh[�]l_m]cn[�jli`_mmcih[f_�_,i�^c�][llc_l[)�m_ht[�^cm]lcgch[tcih_�^c�a_h_l_+�G_�[nncpcnv�

`ilg[ncp_�^ipl[hhi�_mm_l_�ila[hctt[n_�ch�gi^i�^[�]ih]cfc[l_�fà_mca_ht[�^c�`ilg[tcih_�^_f�f[pil[nil_�]ih�f_�mo_�

mj_]c`c]b_�h_]_mmcnv�j_lmih[fc�_,i�`[gcfc[lc+�Dhifnl_)�jol�ch�[mm_ht[�^c�[nncpcnv�`ilg[ncp[�[ffàchn_lhi�^_ffà_hn_�c�

gig_hnc�^_^c][nc�[ffà[jjli`ih^cg_hni�_^�[ffà[aacilh[g_hni�^_ff_�]ihim]_ht_)�j_l�ko[hni�jimmc\cf_)�^ipl[hhi�

_mm_l_�jl_pcmnc� ch�il[lc�]b_�]ihm_hn[hi�oh[�[a_pif_�j[ln_]cj[tcih_�^c�nonnc� c� f[pil[nilc)�_�^c�ko_ffc�mp[hn[aac[nc)�

ch�gi^i�j[lnc]if[l_8

c+� jl_p_^_l_�ch]ihnlc�]ih�]c[m]oh�M_mjihm[\cf_�^c�P+J+)�[f�`ch_�^c�gihcnil[l_�f[�mcno[tcih_�^_f�j_lmih[f_�_�

jlijill_�chctc[ncp_�`ilg[ncp_�mj_]c`c]b_�ch�\[m_�[ff_�_``_nncp_�_mca_ht_)�^[�p[fon[l_)�mo]]_mmcp[g_hn_)� ch�m_^_�^c�

jl_^cmjimctcih_�^_ff_�mchaif_�chctc[ncp_8

d+� Dgj_ahi�^_ff[�>[g_l[�[�l_aif[g_hn[l_�cf�]i^c]_�^c�]ih^inn[�]ihnli�cf�gi\\cha�_�f_�gif_mnc_�m_mmo[fc)�gil[fc�_�

]igjiln[g_hnc�^cm]lcgch[nilc�[f�`ch_�^c�ch^cpc^o[l_�jl[mmc�_�hilg_�]igjiln[g_hn[fc�[nn_�[�]l_[l_�oh�[g\c_hn_�

^c� f[pili�lcmj_nnimi�^_ff[�^cahcnv�^_ff_�j_lmih_+�Df�jlch]cjci�^_ff[�^cahcnv�_^�chpcif[\cfcnv�^_ff[�j_lmih[)� ch�

j[lnc]if[l_�j_l�ko[hni�[nnc_h_�[�gif_mnc_�m_mmo[fc)�gil[fc)�]igjiln[g_hnc� ch^_mc^_l[nc�i�ch[jjlijlc[nc�[�

]ihhin[tcih_�m_mmo[f_)�x�iaa_nni�^_ff[�l[]]ig[h^[tcih_�6/,.0.,>)�[^inn[n[�^[ff[�>iggcmmcih_�_olij_[�cf�

/4+..+6.� moff[�non_f[�^_ff[�^cahcnv�^_ff_�^ihh_�_�^_afc�oigchc�mof� f[pili)�]b_�jlijih_�fà[^itcih_�^c�oh�]i^c]_� ĉ�

]ih^inn[�l_f[ncpi� [c�jlipp_^cg_hnc�^[�[^inn[l_�h_ff[�finn[�]ihnli�f_�gif_mnc_�m_mmo[fc )�[omjc][h^i�]b_�nonnc�afc�

mn[nc�g_g\lc�jligoip[hi�f$[^itcih_�^c�ohi�mj_]c`c]i�]i^c]_+

40



C6<?: 5: 2CCD2H:>=6

?[n[�f[�]igjf_mmcnv�_�f$cgj[nni�ila[hctt[ncpi�_�]ofnol[f_�^c�n[fohc�chn_lp_hnc)� f[�]igjf_n[�[nno[tcih_�^_ff_�[tcihc�

jl_pcmn_)�]imy�]ig_�mijl[�ch^cpc^o[n_)�jinlv�[pp_hcl_�mifi�ch�g_^ci�fohai�j_lci^i)� c^_hnc`c][\cf_�]ih�cf�nlc_hhci�/-/1*�

/-/3�iaa_nni�^_f�jl_m_hn_�jc[hi+

G_�chctc[ncp_�pifn_�[�m_hmc\cfctt[l_�nonni�cf�j_lmih[f_�^cj_h^_hn_�[ff_�jli\f_g[nc]b_�^_ff_�j[lc�ijjilnohcnv�nlip_l[hhi�

[jjfc][tcih_�j_lg[h_hn_g_hn_�jl_mmi�fà@hn_)� ch�ko[hni�Ü\[m_�_mm_htc[f_á�j_l�f[�]l_[tcih_�^c�oh�mo\mnl[ni�]ofnol[f_�_�

gincp[tcih[f_)�m_ht[�^cmnchtcih_�^c�a_h_l_)�h_]_mm[lci�[�a[l[hncl_�D�à�_``c][]_�[ppci�^c�nonn_�f_�[tcihc+

I_f�j_lci^i�^c�pca_ht[)�m[l[hhi�l[]]ifnc�j[l_lc)�]ihmcafc)�imm_lp[tcihc)�moaa_lcg_hnc�_�jimmc\cfc�mifotcihc�[c�jli\f_gc�

ch]ihnl[nc�^[�j[ln_�^_f�j_lmih[f_�^cj_h^_hn_�ch�gi^i�^[�jin_l�jli]_^_l_�[ff[�m][^_ht[�[^�oh�[^_ao[ni�[aacilh[g_hni+

A:B>AB6 565:42C6

K_l�^[l_�]ilmi�[�ko[hni�^_`chcni)� f[�>[g_l[�jinlv�g_nn_l_�[�^cmjimctcih_� f_�h_]_mm[lc_�lcmilm_)�]igj[nc\cfg_hn_�]ih� f_�

^cmjihc\cfcnv�̂ c�\cf[h]ci�_�chifnl_�mc�[nncp_lv�[f�`ch_�^c�l_j_lcl_�lcmilm_�[aacohncp_�h_ff$[g\cni�^_c�`ih^c�g_mmc�[�^cmjimctcih_�

[� fcp_ffi� l_acih[f_)� h[tcih[f_� _� ]igohcn[lci� [� `[pil_� ^_ff_� jifcnc]b_� pifn_� [ff$cgjf_g_hn[tcih_� ^_afc� i\c_nncpc� ^c� j[lc�

ijjilnohcnv�nl[�oigchc�_�^ihh_)�[ff[�finn[�[ff_�^cm]lcgch[tcihc�_^�[ffà[``_lg[tcih_�]ih]l_n[�^_ff[�j[lcnv�^c�a_h_l_+

>A82=:HH2H:>=6 56; ;2E>A> 28:;6 $  ?:2=> >A82=:HH2C:E>

Kl_g_mm[

Pncfctt[l_� f_� f_p_�^c�a_mncih_�^_ff_�lcmilm_�og[h_�moj_l[h^i�cf�]ih]_nni�^c�g_l[�Ü[ggchcmnl[tcih_á�mcahc`c][�lc]ihim]_lh_�%_�

chn_al[lh_&� cf� loifi� h_ffà[g\cni� ^_ff[� jc|� [gjc[� mnl[n_ac[� ^_ffàila[hctt[tcih_� _� koch^c� f[� h_]_mmcnv� ^c� ]imnlocl_� ^_c� Kc[hc�

mnl[n_ac]c� ^c� a_mncih_� ^_f� ][jcn[f_� og[hi� ]i_l_hnc� ]ih� f[�gcmmcih� _pifoncp[� ^_ffà@hn_)� [h^[h^i� ifnl_� cf� ]ih]_nni� ^c� g_li�

[^_gjcg_hni+

?cp_hn[)�[ffil[)�oh[�jl_*]ih^ctcih_�ch^cmj_hm[\cf_�[p_l_�f[�g[mmcg[�]ihm[j_pif_tt[�^_ff[�gcmmcih_)�^_ff[�pcmcih_�_�^_c�p[filc�

^c� lc`_lcg_hni)� j_l� jin_l� _mm_l_� ch� al[^i� ^c� ^cm_ah[l_� oh[� g[jj[nol[� ^_nn[afc[n[� ^_c� jli]_mmc� ^[� aip_lh[l_� _� ^_ff_�

jli`_mmcih[fcnv)�]igj_n_ht_�_�][j[]cnv�lc]bc_mn_�j_l�̀ [lfi)�hih�mifi�h_ff[�fili�]ih`caol[tcih_�[nno[f_�%[m�cm&�g[�*�ch�ohà[]]_tcih_�

^ch[gc][� ^c� ]ihnchoi� [^[nn[g_hni� [ff[� gon_pif_tt[� ^_f� ]ihn_mni� _mn_lhi� *� [h]b_� h_ff[� ]ih`caol[tcih_� ]b_� g_afci� jo{�

]ihncho[l_�[�a[l[hncl_�_f_p[nc�mn[h^[l^�^c�_``c]c_ht[)� _``c][]c[�_�gcafcil[g_hni�^_ff[�ko[fcnv�^_c�m_lpctc�[c�]cnn[^chc,on_hnc�%ni�

\_&+

Df�KD<J�* �h_ff[�m_tcih_�^_^c][n[�[ff_�mnl[n_ac_�^c�a_mncih_�^_f�][jcn[f_�og[hi�_�^c�mpcfojji�ila[hctt[ncpi)�[h]b_�g_^c[hn_� cf�

f[pili� [acf_� *� x� `ih^[ni� moffàoncfctti� ^_ff_� n_]hifiac_� ^cacn[fc� _� mo� oh� j[l[^cag[� hoipi� ^c� ila[hctt[tcih_� ^[f� ko[f_� mc[�

fà<ggchcmnl[tcih_�]b_�cf�j_lmih[f_�nl[aaihi)�^[�oh�f[ni)�oncfcnv�^[ff[�`ilgof[�^c�f[pili�[acf_�ch�n_lgchc�^c�g[aacil_�_``c]c_ht[�

_^�_``c][]c[�^_ff_�[nncpcnv�mpifn_)�^[ffà[fnli�g[aacil_�\_h_mm_l_)�f_a[ni�[ff_�`ilgof_�^c�[onihigc[�^c�ila[hctt[tcih_�^_f�jlijlci�

f[pili�%Üqile*fc`_�\[f[h]_á&�_)�koch^c)�^c�gcafcil[g_hni�ch�n_lgchc�^c�j_l`ilg[h]_+� Nc�nl[nn[�^c�oh�Kc[hi�f[�]oc�chnli^otcih_�x�

al[^o[f_�_�jlial_mmcp[)�]ih�ohi�mpcfojji�]b_�[\\l[]]c[� fà[l]i�^c�oh�nlc_hhci8�[fnl_my�x�oh�^i]og_hni�^ch[gc]i)�[aacilh[\cf_�

^c� [hhi� ch� [hhi)� ]ih�jlijlc� i\c_nncpc� _� ch^c][nilc�gcmol[\cfc)� ]b_� h_f� fohai�j_lci^i�gcl[�[^�[nno[l_� ohà[tcih_� ^c� l_pcmcih_�

]igjf_mmcp[�^_ff[�^cm]cjfch[�^_f�f[pili�jo\\fc]i�minni� cf�jli`cfi�ila[hctt[ncpi)� chnli^o]_h^i�gi^_ffc�^c� f[pili�hih�jc|�\[m[nc�

_m]fomcp[g_hn_�moff[�jl_m_ht[�`cmc][�h_afc�o``c]c+

.+



Df�f[pili�[�^cmn[ht[

A[nnc� m[fpc� c� lc`_lcg_hnc� [ff_� ^cmjimctcihc� hilg[ncp_� pca_hnc� ch� g[n_lc[� ^c� f[pili� [acf_)� cf� ]ihn_mni� ^c� lc`_lcg_hni� x� iaac�

l[jjl_m_hn[ni� ^[ff_� ^cmjimctcihc� ch� g[n_lc[� ]ihn_hon_� h_f� Ocnifi� QD� ^_f� hoipi�>ihnl[nni� ]iff_nncpi� h[tcih[f_� minnim]lcnni� cf�

.3+..+//�ÜG[pili�[�^cmn[ht[á+

G_�^o_�gi^[fcnv�^c�_``_nno[tcih_�^_f� f[pili�[�^cmn[ht[�mihi7

Ä� cf�f[pili�[acf_

Ä� cf�f[pili�^[�l_gini

j_l�̂ cm]cjfch[l_�f_�ko[fc)�fà<ggchcmnl[tcih_�^iplv�[nncp[l_�f_�l_f[tcihc�mch^[][fc�^_f�Ü]ih`lihniá�[f�`ch_�^c�ch^cpc^o[l_�c�]lcn_lc�

a_h_l[fc�^_ff_�gi^[fcnv�[nno[nc�p_)� c�]lcn_lc�a_h_l[fc�j_l�fàch^cpc^o[tcih_�^_c�jli]_mmc�_�^_ff_�[nncpcnv�^c�f[pili�hih]bw�c�]lcn_lc�^c�

jlcilcnv�j_l�fà[]]_mmi�[ff_�mn_mm_+

Nc�nl[nn[�̂ c�^o_�gi^[fcnv�̂ c``_l_hnc)�_hnl[g\_�j_l]illc\cfc)�]b_�cgjfc][hi�m]_fn_�ila[hctt[ncp_�^cp_lm_+�I_f�^_nn[afci)�f_�lcmj_nncp_�

][l[nn_lcmnc]b_�jimmihi�_mm_l_�]imy�mchn_nctt[n_+

Df� f[pili�[acf_�^c�]oc�[ff[�G+�5.,/-.4�x�oh[�^_ff_�jimmc\cfc�gi^[fcnv�^c�_``_nno[tcih_�^_ff[�jl_mn[tcih_�f[pil[ncp[�j_l�jli]_mmc�_�

[nncpcnv�^c� f[pili)�[h]b_�]ih�`ilg_�^c�ila[hctt[tcih_�j_l�`[mc)�]c]fc�_�i\c_nncpc�_�m_ht[�jl_]cmc�pch]ifc� ^c� il[lci�i�^c� foiai�^c�

f[pili+�G[�jl_mn[tcih_�f[pil[ncp[�pc_h_�_m_aocn[�ch�j[ln_�[ffàchn_lhi�^_c� fi][fc�^_ffà_hn_�_�ch�j[ln_�[ffà_mn_lhi�^c�ko_mnc)�m_ht[�

oh[� jimn[tcih_� `cmm[� _� jl_^_`chcn[)� _hnli� c� fcgcnc� ^c� ^ol[n[� g[mmcg[� ^_ffàil[lci� ^c� f[pili� acilh[fc_li� _� m_nncg[h[f_+� Jp_�

h_]_mm[lci�j_l�f[�ncjifiac[�̂ c�[nncpcnv�mpifn[�̂ [c�f[pil[nilc�_,i�j_l�[mmc]ol[l_�f[�jlin_tcih_�^_c�^[nc�nl[nn[nc)�cf�f[pil[nil_�]ih]il^[�

]ih�fà[ggchcmnl[tcih_� c� foiabc� ip_�x�jimmc\cf_� mpifa_l_� fà[nncpcnv+� Dh�iahc�][mi�h_ff[�m]_fn[�^_c� foiabc� ^c� mpifacg_hni�^_ff[�

jl_mn[tcih_�f[pil[ncp[�[�̂ cmn[ht[�cf�^cj_h^_hn_�x�n_honi�[^�[]]_ln[l_�f[�jl_m_ht[�̂ _ff_�]ih^ctcihc�]b_�a[l[hncm]ihi�f[�mommcmn_ht[�

^_ff_�]ih^ctcihc�gchcg_�^c�non_f[�̂ _ff[�m[fon_�_�mc]ol_tt[�^_f�f[pil[nil_�hih]bw�f[�jc_h[�ij_l[ncpcnv�̂ _ff[�^in[tcih_�ch`ilg[nc][�

_� [^� [^inn[l_� nonn_� f_� jl_][otcihc� _� f_� gcmol_� h_]_mm[lc_� _� c^ih__� [� a[l[hncl_� f[� jc|� [mmifon[� lcm_lp[n_tt[� moc� ^[nc� _� moff_�

ch`ilg[tcihc�ch�jimm_mmi�^_ffà_hn_�]b_�p_haihi�nl[nn[n_�^[f�f[pil[nil_�mn_mmi+�Gà[^_mcih_�[f�f[pili�[acf_�b[�h[nol[�]ihm_hmo[f_�

_�pifihn[lc[+� Gà[]]il^i�ch^cpc^o[f_�x�mncjof[ni�j_l�cm]lcnni�_)� [c� m_hmc�^_afc�[lnn+� .6�_�/.� ^_ff[�G+� h+� 5.,/-.4)�_mmi�^cm]cjfch[�

f$_m_]otcih_�^_ff[�jl_mn[tcih_� f[pil[ncp[�mpifn[�[ff$_mn_lhi�^_c� fi][fc�^_ffà_hn_)�[h]b_�]ih�lcao[l^i�[ff_� `ilg_�^c�_m_l]ctci�^_f�

jin_l_� ^cl_nncpi� ^_f� ^[nil_� ^c� f[pili� _^� [afc� mnlog_hnc� oncfctt[nc� ^[f� f[pil[nil_� ]b_� ^c� hilg[� p_haihi� `igcnc�

^[ffà[ggchcmnl[tcih_+� Gà[ggchcmnl[tcih_� ch^cpc^o[� f_� [nncpcnv�]b_� jimmihi�_mm_l_�_``_nno[n_� ch� f[pili� [acf_+� Nihi� _m]fomc� c�

f[pilc� ]b_�lc]bc_^ihi�fàoncfctti�]imn[hn_� ^c� mnlog_hn[tcihc�hih�l_ginctt[\cfc+�Gà[ggchcmnl[tcih_� h_f�^[l_� []]_mmi�[f� f[pili�

[acf_�b[�]ol[�^c�]ih]cfc[l_�f_�_mca_ht_�^c�\_h_mm_l_�_�`f_mmc\cfcnv�^_c� f[pil[nilc�]ih�afc�i\c_nncpc�^c�gcafcil[g_hni�^_f�m_lpctci�

jo\\fc]i)�hih]bw�]ih�f_�mj_]c`c]b_�h_]_mmcnv�n_]hc]b_�^_ff_�[nncpcnv+�A[nn_�m[fp_�ko_mn_�ofncg_�_�`_lgc�l_mn[h^i�c�^clcnnc�^c�jlcilcnv�

m[h]cnc� ^[ff_� hilg[ncp_� n_gji� j_l� n_gji� pca_hnc� _� f$i\\fcai� ^[� j[ln_� ^_c� f[pil[nilc� ^c� a[l[hncl_� jl_mn[tcihc� [^_ao[n_)�

fà[ggchcmnl[tcih_� [plv� ]ol[� ^c� `[]cfcn[l_� fà[]]_mmi� [f� f[pili� [acf_� [c� f[pil[nilc� ]b_� mc� nlip[hi� ch� ]ih^ctcihc� ^c� j[lnc]if[l_�

h_]_mmcnv)�hih�]ij_ln_�^[�[fnl_�gcmol_+

G[�jl_mn[tcih_�f[pil[ncp[�ch�gi^[fcnv�[acf_�jo{�_mm_l_�[lnc]if[n[�h_ff_�m_ao_hnc�`[m]_�n_gjil[fc7

[&�`[m]c[�̂ c�]ihn[nn[\cfcnv�*�h_ff[�ko[f_�cf�f[pil[nil_�x�]ihn[nn[\cf_�mc[�n_f_`ihc][g_hn_�]b_�pc[�g[cf�i�]ih�[fnl_�gi^[fcnv�mcgcf[lc+�

O[f_�`[m]c[�il[lc[�hih�jo{�_mm_l_�moj_lcil_�[ffàil[lci�g_^ci�acilh[fc_li�^c� f[pili�_^�x�[lnc]if[n[�[h]b_� ch�gi^i�`ohtcih[f_�[�

a[l[hncl_�f_�_mca_ht_�^c�]ih]cfc[tcih_�pcn[*f[pili�^_f�^cj_h^_hn_8

\&�`[m]c[�^c� chij_l[\cfcnv�*�h_ff[�ko[f_� cf� f[pil[nil_�hih�jo{�_lia[l_�[f]oh[�jl_mn[tcih_�f[pil[ncp[+�O[f_�`[m]c[�]igjl_h^_�cf�

j_lci^i�^c� ..� il_�^c�lcjimi�]ihm_]oncpi�^c�]oc�[ffà[fn+� /6)�]igg[�3)�^_f�pca_hn_�>>IG�[�]oc� cf� f[pil[nil_�x�n_honi�hih]bw� cf�

j_lci^i�^c�f[pili�hinnolhi�nl[�f_�il_�//7--�_�f_�il_�37--�^_f�acilhi�mo]]_mmcpi+

I_ff_�`[m]_�^c�]ihn[nn[\cfcnv)�cf�f[pil[nil_�jo{�lc]bc_^_l_)�ip_�h_�lc]ill[hi�c�l_f[ncpc�jl_mojjimnc)�f[�`loctcih_�^_c�j_lg_mmc�il[lc
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jl_pcmnc�^[c�]ihnl[nnc�]iff_nncpc�i�^[ff_�hilg_�^c� f_aa_�I_ff_�acilh[n_� ch�]oc� f[�jl_mn[tcih_�f[pil[ncp[�pc_h_�mpifn[� ch�gi^[fcnv�

[acf_�hih�x�jimmc\cf_�_``_nno[l_�f[pili�mnl[il^ch[lci)�nl[m`_ln_)� f[pili�^cm[ac[ni)�f[pili�mpifni�ch�]ih^ctcihc�^c�lcm]bci+

..�f[pili�̂ [�l_gini�jo{�_mm_l_�jl_mn[ni�[h]b_)�]ih�pch]ifi�̂ c�n_gji�_�h_f�lcmj_nni�̂ _c�]ihm_ao_hnc�i\\fcabc�^c�jl_m_ht[�̂ _lcp[hnc�

^[ff_� ^cmjimctcihc� ch�g[n_lc[�^c� il[lci� ^c� f[pili)� [nnl[p_lmi�oh[�gi^c`c][tcih_�^_f� foiai�^c� [^_gjcg_hni� ^_ff[�jl_mn[tcih_�

f[pil[ncp[)� ]b_� ]igjiln[� f[� _``_nno[tcih_� ^_ff[� jl_mn[tcih_� ch� foiai� c^ih_i� _� ^cp_lmi� ^[ff[� m_^_� ^_ff$o``c]ci� [f� ko[f_� cf�

^cj_h^_hn_�x�[mm_ah[ni+

Df� f[pili� ^[�l_gini� *� l_[fctt[\cf_� ]ih� fà[omcfci� ^c� ^cmjimcncpc� n_]hifiac]c)� g_mmc� [� ^cmjimctcih_� ^[f`[ggchcmnl[tcih_� *� jo{�

_mm_l_�mpifni�h_ff_�`ilg_�m_ao_hnc7

[&�jl_mmi�cf�^igc]cfci�^_f�^cj_h^_hn_8

\&�[fnl_�`ilg_�^c� f[pili�[�^cmn[ht[)�]ig_�jl_mmi�f_�m_^c�^c�]iqilecha�i�c�]_hnlc�m[n_ffcn_+

I_f� f[pili�^[�l_gini�]ih�pch]ifi�^c� n_gji� cf� f[pil[nil_�x�miaa_nni� [c�g_^_mcgc�i\\fcabc�^_lcp[hnc�^[ffi�mpifacg_hni�^_ff[�

jl_mn[tcih_�f[pil[ncp[�jl_mmi�f[�m_^_�^_ffào``c]ci)�]ih�j[lnc]if[l_�lc`_lcg_hni�[f�lcmj_nni�^_ff_�^cmjimctcihc� ch�g[n_lc[�^c�il[lci�

^c�f[pili+� Nihi�[fnl_my�a[l[hncnc�nonnc� c�^clcnnc�jl_pcmnc�^[ff_�pca_hnc�^cmjimctcihc� f_a[fc�_�]ihnl[nno[fc�j_l�cf� f[pili�mpifni�jl_mmi�

f[�m_^_�^_ffào``c]ci)�]ih�j[lnc]if[l_�lc`_lcg_hni�[�lcjimc)�j[om_)�j_lg_mmc�il[lc�_�nl[nn[g_hni�_]ihigc]i+�G_�[ggchcmnl[tcihc�

jimmihi�[^inn[l_� cf� f[pili�^[�l_gini�]ih�pch]ifi�^c�n_gji�*�]ih�cf�]ihm_hmi�^_f� f[pil[nil_�_)�^c�hilg[)� ch�[fn_lh[ht[�]ih�cf�

f[pili� mpifni�jl_mmi� f[�m_^_� ^_ffào``c]ci�*�h_f� ][mi� ^c� [nncpcnv)� jl_pc[g_hn_� ch^cpc^o[n_� ^[ff_� mn_mm_�[ggchcmnl[tcihc)� ip_� x�

lc]bc_mni�oh�jl_mc^ci�]imn[hn_�^_f�jli]_mmi�_�ip_�mommcmnihi�c�l_kocmcnc�n_]hifiac]c�]b_�]ihm_hn[hi�f[�]ihncho[�ij_l[ncpcnv�_^�cf�

]imn[hn_�[]]_mmi�[ff_�jli]_^ol_�^c�f[pili�_^�[c�mcmn_gc�ch`ilg[ncpc�ifnl_]bw�[``c^[\cfc�]ihnliffc�[onig[nctt[nc�mof�lcmj_nni�^_afc�

i\\fcabc�^_lcp[hnc�^[ff_�^cmjimctcihc�ch�g[n_lc[�^c�il[lci�^c� f[pili+� Gà[ggchcmnl[tcih_�]ih]il^[�]ih�cf�f[pil[nil_� cf� foiai�i�c�

foiabc� ip_�pc_h_�jl_mn[n[� fà[nncpcnv� f[pil[ncp[�_^� x�n_hon[�[ff[�p_lc`c][�^_ff[�mo[�c^ih_cnv)� [h]b_�[c� `chc� ^_ff[�p[fon[tcih_�^_f�

lcm]bci�^c� ch`ilnohc)�h_ff[�`[m_�^c� [ppci�_)�mo]]_mmcp[g_hn_)� ]ih�`l_ko_ht[�[fg_hi� m_g_mnl[f_+� Kic]bw�f_�hoip_�^cmjimctcihc�

]ihnl[nno[fc� jl_p_^ihi� f[�^cm[jjfc][tcih_� ^c� ko_ff_�]ihn_hon_� h_c�jl_pca_hnc�>>IG)� h_f� ]ilmi� ^_f�/-/0� fà<ggchcmnl[tcih_�

^iplv�^in[lmc� ^c� l_aif[g_hnc� ch�g[n_lc[)� j[ln_h^i� ^[ff[�jlijimn[�g_ni^ifiac][� _f[\il[n[�^[�Phcih][g_l_� h[tcih[f_+� O[f_�

jlijimn[�g_ni^ifiac][�ch^cpc^o[�oh�j_l]ilmi�[�n[jj_7

.+� ch^cpc^o[tcih_�^_f�j_lcg_nli�^c�Üjin_htc[f_á� [jjfc][tcih_�^_f� f[pili�[acf_)�[nnl[p_lmi�ohà[h[fcmc�johno[f_�^c�iahc�[nncpcnv�

^_ff[�H[jj[�^_c�Kli]_mmc�][g_l[fc+

Gà[jjfc][tcih_�^_f� f[pili�[acf_�jl_p_^_�]b_�mc[hi�m_gjl_�lcmj_nn[n_�[f]oh_�]ih^ctcihc�a_h_l[fc�j_l�[mmc]ol[l_�^[�oh�f[ni�afc�

[^_ao[nc� fcp_ffc� ^c�_``c][]c[)� _``c]c_ht[�_�n_gj_mncpcnv�ij_l[ncp[�_� ^[ffà[fnli� cf� j_lm_aocg_hni� ^c�oh� ]ihnchoi�gcafcil[g_hni�

^_afc� mn[h^[l^� ^c� ko[fcnv�^_c�m_lpctc� _lia[nc8� ch� oh[�j[lif[)� f[�]igj_ncncpcnv�^_ffà_hn_+� Dh�[mm_ht[�^_f�lcmj_nni� ^_ff_� mo^^_nn_�

]ih^ctcihc� f[�jimmc\cfcnv�^c�[jjfc][l_� cf� f[pili�[acf_�x�^[�_m]fo^_l_+�G_�^cg_hmcihc�^[�p[fon[l_� mihi7�lcf_p[ht[�^_f�]ihn[nni�,�

l[jjilni�]ih�fàon_ht[8�jlial[gg[\cfcnv�^_ff_�[nncpcnv8�fcp_ffi�^c�]iff_ac[fcnv�^_ff_�[nncpcnv8�_n_lia_h_cnv�_�chn_l^cj_h^_ht[�^_ff_�

[nncpcnv+� Ph[� pifn[� l[acih[ni� mo� iahc� mchaif[� [nncpcnv)� mc� jinl[hhi� Ü[aal_a[l_á� afc� _mcnc� ^_ffà[oni�p[fon[tcih_� [� fcp_ffi� ^c�

minnijli]_mmi)� j_lp_h_h^i� [^� oh[� p[fon[tcih_� mchn_nc][� moff[� fili� l_ginctt[\cfcnv+� I_ff[� jlijimn[� ^c� Phcihcih][g_l_)�

l_[fctt[n[� [nnl[p_lmi� f[� ]iff[\il[tcih_� ^c� oh� alojji� ^c� >[g_l_� Üjcfin[á)� x� jl_m_hn_� f[� jlcg[� p[fon[tcih_� ^_ff_�

[nncpcnv,minnijli]_mmc�j_l�fàch^cpc^o[tcih_�^_f�j_lcg_nli�^c�Üjin_htc[f_á�[jjfc][tcih_�^_f� f[pili�[acf_+� Nc�nl[nn_lv�koch^c)�h_c�

jlimmcgc�g_mc)� ^c� p_lc`c][l_� f[�]ih^cpcmcih_� ^c� n[f_�jlijimn[�_� ^c�j[mm[l_�[f� m_]ih^i� mn_j)� immc[� f[�p_lc`c][�^_ff_� ]ih^ctcihc�

ij_l[ncp_�a_h_l[fc�_�mj_]c`c]b_�^_ffà@hn_+

/+�oh[�pifn[�ch^cpc^o[nc�c�minnijli]_mmc�jin_htc[fg_hn_�chn_l_mm[nc)�mc�^_p_�jli]_^_l_�]ih�f[�p_lc`c][�^_ff_�]ih^ctcihc�ij_l[ncp_�

a_h_l[fc� _� mj_]c`c]b_� ^_ffà@hn_)� lcmj_nni� [ff[� l_ginctt[\cfcnv� ^c� n[fc� minnijli]_mmc+� Lo_mni� ]ihm_hn_� ^c� p_lc`c][l_� ko[hni� f[�

>[g_l[�mc[�jlihn[�[^�[jjfc][l_� cf� f[pili�[acf_�h_c� minnijli]_mmc�l_[fctt[\cfc� [�^cmn[ht[�mn[hn_� f[�jlijlc[�ila[hctt[tcih_� _�^c�

ch^cpc^o[l_�f_�[tcihc�^[�jill_�ch�_mm_l_�j_l�[mmc]ol[l_�oh[�a_mncih_�_``c][]_+

.-



G_�^cg_hmcihc�]b_�^_pihi�_mm_l_�n_hon_�ch�]ihmc^_l[tcih_�mihi7

/+.+� ila[hctt[tcih_� jli]_mmc7� ^cg_hmcih_� ]b_� l[jjl_m_hn[� cf� fcp_ffi� ^c� jlial[gg[\cfcnv� ^_ff_� [nncpcnv� %_m+� ^cj_h^_ht_� ^[�

m][^_ht_)� l_j_lc\cfcnv)� _n]+&� hih]bw� gi^[fcnv� ila[hctt[ncp_� _� jli]_^ol[fc� [^inn[n_+� Dh]fo^_� p[fon[tcih_� ch� g_lcni� [afc� cn_l�

[onilctt[ncpc�_�moff[�l_pcmcih_�^_c�jli]_mmc�ch�innc][�^c�^_g[n_lc[fctt[tcih_8

/+/+� n_]hifiac[� _� mj[tc7� ^cg_hmcih_� l_f[ncp[� [ffàijjilnohcnv� ,� h_]_mmcnv� ^c� cgjc_a[l_� mnlog_hnc� D>O� , � ^cacn[fc� mj_]c`c]c)�

p[fon[h^ih_�fàih_limcnv�,�]ihp_hc_ht[+�Dh]fo^_�f[�p[fon[tcih_�^_c�jin_htc[fc�cgj[nnc�^_ff[�l_ginctt[\cfcnv�moafc�mj[tc�`cmc]c�%_m+�

h_]_mmcnv�^c�lc]ihp_lmcihc&�[f�`ch_�^c�jl_^cmjill_�afc�ijjilnohc�chn_lp_hnc8

/+0+�]ofnol[�j_lmih_7� ^cg_hmcih_�]b_�l[jjl_m_hn[� cf� fcp_ffi� ^c�jlij_hmcih_�, �gch^m_n�^_f� j_lmih[f_�lcmj_nni�[f� f[pili�[acf_�_�

ko_ffi�^c�[f`[\_nctt[tcih_�^cacn[f_+�Dh]fo^_�f[�p[fon[tcih_�moffàih_limcnv�^_f�]b[ha_�g[h[a_g_hn�_�^_ff[�`ilg[tcih_�h_]_mm[lc[�

j_l�mpcfojj[l_�]igj_n_ht_�%DO)�ila[hctt[ncp_)�_n]+&�jlij_^_onc]b_8

/+1+�gihcnil[aaci�j_l`ilg[h]_7�^cg_hmcih_�]b_�l[jjl_m_hn[�f[�][j[]cnv�̂ c�gihcnil[l_�f[�j_l`ilg[h]_�_�f[�ko[fcnv)�^_f�m_lpctci�

_m_aocni� ]ih� f[�gi^[fcnv� ^c� f[pili� [acf_)� [nnl[p_lmi� fàc^_hnc`c][tcih_� ^c� [^_ao[nc� ch^c][nilc,FKD� ko[fc*ko[hncn[ncpc+� Dh]fo^_�

[h]b_� f[� p[fon[tcih_� mo� ch^c][nilc� ^c� mchn_nc]c� %_m+� lcmofn[nc)� _gjfis__,]omnig_l� m[ncm`[]ncih)� lcm]bc)� cgj_^cg_hnc)� mjohnc� ^c�

gcafcil[g_hni&+

0+� Bfc�_mcnc�^_ff[�^ojfc]_�p[fon[tcih_�mijl[�^_m]lcnn[�j_lg_nnihi�^c� ch^cpc^o[l_�ko[fc�mihi�afc�[g\cnc�mj_]c`c]c�^c�[jjfc][tcih_�

^_f�f[pili�[acf_�%c�minnijli]_mmc�]b_�_``_nncp[g_hn_�mc�jl_mn[hi&�_�ko[fc�mihi�f_�_p_hno[fc�[tcihc�[�mojjilni�h_]_mm[lc_+

I_f�^_`chcl_�f_�mo^^_nn_�l_aif[g_hn[tcihc)� fà@hn_�^iplv�j_lm_aocl_�f_�m_ao_hnc�`ch[fcnv7

G<OJ�G<QJM<OJM@� *� [og_hn[l_� cf� fcp_ffi� ^c� [onihigc[�h_ffàila[hctt[tcih_� ^_f� f[pili� *� `[pilcl_� fàinncgctt[tcih_�^_f�

l[jjilni�pcn[�f[pil[ncp[*pcn[�jlcp[n[�*�gcafcil[l_�c�fcp_ffc�^c�\_h_mm_l_�*�gcafcil[l_�al[^i�^c�mi^^cm`[tcih_�

G<OJ�<HHDIDNOM<TDJI@�*�gcafcil[l_�_]ihigc]cnv)� _``c]c_ht[�_^�_``c][]c[�^_ffà[tcih_�[ggchcmnl[ncp[�%lc^otcih_�]imnc�

n_f_`ihc]c)�mn[gj_)� mnl[il^ch[lci)�lc^otcih_�[mm_ht_)�lc^otcih_�n_gjc�_p[mcih_�jl[nc]b_&�*�gcafcil[l_� f[�jli^onncpcnv�%[og_hni�

hog_li� jl[nc]b_� _p[m_)� [og_hni� hog_li� jli]_^cg_hnc� ]ih]fomc)� [og_hni� hog_li� jlipp_^cg_hnc� [^inn[nc&� *� gcafcil[l_� cf�

fcp_ffi� ^_ff[�^cacn[fctt[tcih_� %ko[f_� mnlog_hni� j_l�fà[nno[tcih_� ^_f� f[pili� [acf_&� _�jc|� ch� a_h_l[f_� ]iafc_l_� fài]][mcih_� j_l�

chhip[l_�jl[mmc�]ihmifc^[n_

G<OJ�PO@IT<�%cgjl_m_)�ila[hi�jifcnc]i&�*�ch]l_g_hni�fcp_ffi�^c�chhip[tcih_�^_c�m_lpctc�%[og_hni�m_lpctc�^cacn[fc)�l_f[tcihc�

jc|�p_fi]c�]ih�f_�cgjl_m_&�*�gcafcil[g_hni�h_ff[�_lia[tcih_�^c�Üm_lpctcá�_�h_ff[�l_mncnotcih_�^c�Üionjoná�[�^ig[h^[�%p[hn[aac�

mo�n_gjc�lcmjimn[�_�^cgchotcih_�ih_lc�j_l�mjimn[g_hnc�p_lmi�fà_hn_&+

7233:B>8=:�5:�?6AB>=2;6�6�5:�7>A<2H:>=6�

:;�7233:B>8=>�5:�?6AB>=2;6

Df�Kc[hi�chn_al[ni�^c�[nncpcnv�_�ila[hctt[tcih_�KD<J�^_`chcm]_)�ch�[jjimcn[�m_tcih_� afc�mnlog_hnc�_^�i\c_nncpc�^_f�l_]fon[g_hni�

^c� hoip_� lcmilm_� _� ^_ff[� p[filctt[tcih_� ^_ff_� lcmilm_� chn_lh_)� jl_p_^_h^i)� ifnl_� [ff_� `ilg_� ^c� l_]fon[g_hni� il^ch[lci)� f[�

j_l]_hno[f_�^c�jimctcihc�^cmjihc\cfc�h_c� fcgcnc�mn[\cfcnc�^[ff[�f_aa_�^_mnch[nc�[ff_�jlial_mmcihc�^c�][llc_l[�^_f�j_lmih[f_)�[h]b_�

nl[�[l__�^cp_lm_�_�f_�gi^[fcnv�̂ c�p[filctt[tcih_�[�n[f�`ch_�^_ffà_mj_lc_ht[�jli`_mmcih[f_�g[nol[n[�_�^_ffà[]]l_m]cg_hni�]ofnol[f_�

]ihm_aocni)�%_r�jc[hi�nlc_hh[f_�^_c�`[\\cmiahc�^c�j_lmih[f_&

G[�jl_^cmjimctcih_� ^_f� jc[hi� l_f[ncpi� [afc� mnlog_hnc� _^� i\c_nncpc� ^_f� l_]fon[g_hni� ^c� hoip_� lcmilm_)� h_ff[� fiac][� chn_al[n[�

]ihm[]l[n[� h_f� KD<J)� ]igjiln[� cf� moj_l[g_hni� ^_f� nl[^ctcih[f_� ]ih]_nni� ^c� ^in[tcih_� ila[hc][)� ]b_� l[jjl_m_hn[p[)� ch�

jl_]_^_ht[)� cf� ]ihn_hcnil_� lcac^i� ^[� ]oc� j[lncl_� j_l� ^_`chcl_� cf� `[\\cmiahi� ^_f� j_lmih[f_� _� j_l� ch^cpc^o[l_� afc� [mm_nnc
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ila[hctt[ncpc� ^_afc� _hnc)� pch]if[h^i� f_� m]_fn_� ^c� l_]fon[g_hni� ch� l[acih_� ^_c� jimnc� ^cmjihc\cfc� _� ^_ff_� `caol_� jli`_mmcih[fc�

]ihn_gjf[n_�^[f�jc[hi+

Jaac� f[�^in[tcih_�ila[hc][)� [�^c``_l_ht[�^c�ko[hni�[pp_hcp[�ch�j[mm[ni)�[]kocmn[�oh�joli�p[fil_�`ch[htc[lci�]b_�]imncnocm]_�

oh[�]ilhc]_�chmoj_l[\cf_)�mpch]if[n[�̂ [ff[�jl_]_^_hn_�lcac^cnv)�_�pc_h_�mimncnocn[�]ih�cf�jc[hi�chn_al[ni*�[aacilh[ni�[hho[fg_hn_�

*� ]b_� jl_m_hn[� ][l[nn_lcmnc]b_� ^c� `f_mmc\cfcnv� _� jo{� _mm_l_� gi^c`c][ni� ch� ]i_l_ht[� ]ih� f_� _p_hno[fc� p[lc[tcihc� ^_afc� [nnc�

jlial[gg[nilc�^_ffà_hn_)�]ih�cf�fcgcn_�^_f�lcmj_nni�^_c�pch]ifc�^c�mj_m[�jl_pcmnc�^[ff[�hilg[ncp[�^c�m_nnil_+
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a_mncih_�^_ff_�lcmilm_�og[h_8�[f]ohc�[jjli`ih^cg_hnc� ch�g[n_lc[�]ihn[\cf_�_�moff[�j[ln_�[h[al[`c][�^_ffà@hn_8

\&�[fnl_�[nncpcnv�gcl[n_�[�nonni�cf�j_lmih[f_)�[h]b_�j_l�o``c]c)�m_lpctc�i�[l__)�]b_�gclchi�[ff_�]igj_n_ht_�h_]_mm[lc_�j_l�

mpifa_l_�[f�g_afci�f[�jlijlc[�[nncpcnv8

4+� [mmc]ol[l_�[nncpcnv�`ilg[ncp[�a_h_l[f_�moc�n_gc�^c�]igj_n_ht[�^_ff[�>[g_l[�^c�>igg_l]ci+

Gà[nncpcnv�`ilg[ncp[�*�[�^cmn[ht[�i�mof�jimni�^c�f[pili�i�gcmn[�%mc[�ch�[of[�]b_�mof�jimni�^c�f[pili&�*�jinlv� ]ihm_aocl_�[^7

[&� oh[�`ilg[tcih_�jlial[gg[n[�]ill_f[n[�[ffi�mpcfojji�ila[hctt[ncpi�^_ffà_hn_+�O[f_�[nncpcnv�]ihmcmn_�ch�chn_lp_hnc�

`ilg[ncpc�[�^cl_nni�mojjilni�^c�][g\c[g_hnc�ila[hctt[ncpc�_�]i[]bcha�i�^c�mj_]c`c]c�jli]_mmc�^c�a_mncih_�[ffàch*

n_lhi�^_ff_�^cp_lm_�[l__�`ohtcih[fc�^_ffà_hn_)

\&� oh�[^^_mnl[g_hni�jlial[gg[ni�[�fcp_ffi�^c�_hn_+�Gà[^^_mnl[g_hni�mc�mpcfojj[�l_f[ncp[g_hn_�[ffà[jjl_h^cg_hni�

^c�[jj[l_]]bc[nol_�n_]hc]b_)�oncfctti�^c�mi`nq[l_�i�oncfctti�^c�g[]]bch[lc�]igjf_mmc8

]&� oh[�`ilg[tcih_�hih�jlial[gg[n[)�mpcfojj[n[�mc[�[fKchn_gi�^_ffà[ggchcmnl[tcih_�mc[�jl_mmi�[a_htc_�`ilg[ncp_�

n_m[�[�lcmifp_l_�_g_la_hnc�h_]_mmcnv+

K_l� f[� `ilg[tcih_� ^c� ]oc� [c� johnc� [&)� \&� _� ]&)� ]c� mc� [pp[llv)� ]ig_�acv� [pp_honi� j_l� cf� j[mm[ni)� ^_ffà[nncpcnv�jlial[gg[n[� ĉ�

Nc+>[g_l[)�^c�Dh`i][g_l_)�^_C$Phcih][g_l_)�^_ff[�N]oif[�Noj_lcil_�^_ff[�K+<+�_�^c�[fnlc�ila[hcmgc�^c� `ilg[tcih_�]ih�jl_p[*

f_ht[�j_l�ko_ffc�^_f�mcmn_g[�][g_l[f_+�>c�mc�[pp[llv)�[fnl_my)�^_ffà[nncpcnv�^c�]ihmof_hnc�_mn_lhc�mijl[nnonni�j_l�ko[hni�lcao[l^[�f[�

`ilg[tcih_�ch�fi]i+

<g\cnc�^c�chn_lp_hni�`ilg[tcih_�nlc_hhci�/-/1�Ö�/-/3 K_lmih[f_�]ichpifni

Ailg[tcih_� ch�g[n_lc[�^c� [hnc]illotcih_� _�nl[mj[l_ht[�%hitcihc� _� lc`f_mmc&� _�
hipcnv�ch�g[n_lc[�^_f�hoipi�]i^c]_�^c�]igjiln[g_hni

nonni�cf�j_lmih[f_

Ailg[tcih_�ch�g[n_lc[�^c�_nc][�jo\\fc][�_�]igjiln[g_hni�_nc]i�%chnli^inni�^[f�
?+G+� h+� 03,/-//)� ]b_� b[�gi^c`c][ni� cf� ]igg[� 4� ^_ffà[ln+� 21� ^_f� ?+Gam+� h+�
.32,/--.&

nonni�cf�j_lmih[f_

Ailg[tcih_� [c� MPK� mof� Ioipi� >i^c]_� ^_afc� [jj[fnc� ]ih� j[lnc]if[l_� lc`_lc*
g_hni�[f�lc]ilmi�[f�H@K<

j_lmih[f_�^[�ch^cpc^o[l_

Ailg[tcih_� j_l� h_i� [mmohnc7� [nncpcnv� ^c� []]igj[ah[g_hni� h_ffàchm_lcg_hni�
[ffàchn_lhi�^_ffà@hn_� nl[gcn_� f[�`ilg[tcih_� ch�g[n_lc[�^c7� a_mncih_�^_ff_�jl_*
m_ht_)� mc]ol_tt[)�]i^c]_�^c�]igjiln[g_hni)�jlcp[]s)�oncfctti�[jjfc][ncpc�mj_*
]c`c]c� ch_l_hnc� fào``c]ci�^c�^_mnch[tcih_�_�D>�Nocn_�Biiaf_)� f_nnol[�\omn_�j[a[)�
_�ko[hni�mc�l_h^[�h_]_mm[lci�ch�il^ch_�[f�]ihn_mni�mj_]c`c]i

j_lmih[f_�h_i�[mmohni

Ailg[tcih_�ch�g[n_lc[�^c�_]ihigc[�p_l^_)�]ih�j[lnc]if[l_�[nn_htcih_�[ffàomi�
chn_ffca_hn_�_�l[tcih[f_�^_ffà_h_lac[�_�^_f�lcmj[lgci�_h_la_nc]i8�oncfctti�l[tci*
h[f_�^_afc�cggi\cfc�][g_l[fc�_^�ch�a_h_l[f_�^_c�\_hc�^_ffà@hn_

nonni�cf�j_lmih[f_

Ailg[tcih_�l_f[ncp[�[afc�mnlog_hnc�^c�jc[hc`c][tcih_�j_l�f[�l_[fctt[tcih_�^_c�
jlia_nnc�][g_l[fc�%[tcih_�^c�`ilg[tcih_�chn_lh[&

j_lmih[f_�^[�ch^cpc^o[l_

Ailg[tcih_�l_f[ncp[�[afc�mnlog_hnc�^c�a_mncih_�^_c�\o^a_n�^c�mj_m[�%[tcih_�^c�
`ilg[tcih_�chn_lh[&

j_lmih[f_�^[�ch^cpc^o[l_
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Ailg[tcih_�ch�g[n_lc[�^c�Njiln_ffi�_�Phc]i�_�M_acmnli�Dgjl_m_ j_lmih[f_�^[�ch^cpc^o[l_

Ailg[tcih_�ch�g[n_lc[�^c�m[fon_�_�mc]ol_tt[�mof� f[pili�%[ln+�04�?+Gam+�
5.,/--5&)�mc[�]ilmc�\[m_�mc[�^c�[aacilh[g_hni�j_l�afc�[^^_nnc�[ff[�a_mncih_�
^_ff_�_g_la_ht_�_�jl_jimnc

nonni�cf�j_lmih[f_�,�[^^_nnc� ch^cpc^o[nc

Ailg[tcih_�ch�g[n_lc[�^c�jlcp[]s�_�nl[nn[g_hni�^[nc�j_lmih[fc nonni�cf�j_lmih[f_

Ailg[tcih_�^cacn[f_7�]ihmifc^[l_�_�jligoip_l_�f[�]l_m]cn[�^_ff_�]igj_n_ht_�
^cacn[fc�[�mojjilni�^_c�jli]_mmc�^c� chhip[tcih_�^_ff[�jo\\fc][�[ggchcmnl[*
tcih_�_�^_f�gcafcil[g_hni�^_ff[�ko[fcnv�^_c�m_lpctc�_lia[nc�[c�]cnn[^chc

j_lmih[f_�^[�ch^cpc^o[l_

>ilmi�mo�a_mncih_�^i]og_hn[f_�_�[l]bcpci8�ch�j[lnc]if[l_7 nonni�cf�j_lmih[f_

f[�]ill_nn[�`[m]c]if[tcih_�ch�B_^i]8

f[� m_f_tcih_�_�fi�m][lni�^_ff[�^i]og_hn[tcih_

Ailg[tcih_�mo�B?@G�*�mcmn_g[�[onig[nctt[ni�j_l�f[�a_mncih_�_�f[�]ihm_lp[*
tcih_�^_c�jlipp_^cg_hnc

j_lmih[f_�^[�ch^cpc^o[l_

4Z^_U1� h_c� fcgcnc� ^_ffi� mn[htc[g_hni� ^c� \cf[h]ci� %j[lc� [^� â� /2+---)--� [hhoc� ]ig_� ^[� Kl_p_hncpi� /-/1� [jjlip[ni� ]ih�
?_n_lgch[tcih_�]iggcmm[lc[f_�h+� ./3�^_f�/5+./+/-/0&+

<>52;:Ci�5:�<>=:C>A288:>

Q<GJM@�KP==GD>J�@�K@MAJMH<I>@

Df�gihcnil[aaci�^_f�EMWZ]Q�[`NNWUOZ�_�^_ff[�?Q]RZ]XMYOQ�Z[Q]M_UaM�[pp_llv�ch�iahc�][mi�m_]ih^i�f_�gi^[fcnv�

mn[\cfcn_�^[f�^_]l_ni�f_acmf[ncpi�h+� .2-�^_f�/--6)�ch�j[lnc]if[l_�[c�m_ao_hnc�[lnc]ifc7

Ä� [ln+�37�ÜB,,�@]SMYU^XU UYPU[QYPQY_U PU aMW`_MdUZYQ% MYOTQ MOOQPQYPZ MWWQ ]U^`W_MYdQ PQU^U^_QXU PU OZY_]ZWWZ�

^_]M_QSUOZ Q PU SQ^_UZYQ []Q^QY_U YQWW!MXXUYU^_]MdUZYQ% aQ]URUOMYZ W!MYPMXQY_Z PQWWQ [Q]RZ]XMYOQ ]U^[Q__Z�

MSWU ZNUQ__UaU []ZS]MXXM_U P`]MY_Q UW [Q]UZPZ PU]URQ]UXQY_Z Q ^QSYMWMYZ WM YQOQ^^U_e Z W!Z[[Z]_`YU_e PU�

UY_Q]aQY_U OZ]]Q__UaU UY OZ]^Z PUQ^Q]OUdUZ MWW!Z]SMYZ PU UYPU]UddZ [ZWU_UOZ&MXXUYU^_]M_UaZ% MYOTQ UY ]QWMdUZYQ�

MW aQ]URUOM]^U PU QaQY_U UX[]QaQPUNUWU _MWU PM MW_Q]M]Q W!M^^Q__Z PQWW!Z]SMYUddMdUZYQ Q PQWWQ ]U^Z]^Q M PU^[Z&

^UdUZYQ PQWW!MXXUYU^_]MdUZYQ#q3

k � [ln+� .-)�]igg[� .)� f_nn_l[�\7�Ü4 WRUYQ PU M^^UO`]M]Q WM \`MWU_e% OZX[]QY^UNUWU_e QP M__QYPUNUWU_e PQU PZO`&

XQY_U PU ]M[[]Q^QY_MdUZYQ PQWWM [Q]RZ]XMYOQ% WQ MXXUYU^_]MdUZYU[`NNWUOTQ% ]QPUSZYZ Q [`NNWUOMYZ ̂ Ẁ ̂ U_Z�

U^_U_`dUZYMWQ ZSYU MYYZ2 QY_]Z UW +(SU`SYZ% WM CQWMdUZYQ MYY`MWQ ^`WWM [Q]RZ]XMYOQ% OTQ g M[[]ZaM_M

PMWW!Z]SMYZ PU UYPU]UddZ [ZWU_UOZ&MXXUYU^_]M_UaZ Q aMWUPM_M PMWW!@]SMYU^XZ PU aMW`_MdUZYQ MU ̂ QY^U PQWW!M]_U&

OZWZ ), Q OTQ QaUPQYdUM% M OZY^`Y_UaZ% OZY ]URQ]UXQY_Z MWW!MYYZ []QOQPQY_Q% U ]U^`W_M_U Z]SMYUddM_UaUQ UYPUaU&

P`MWU ]MSSU`Y_U ]U^[Q__Z MU ^UYSZWU ZNUQ__UaU []ZS]MXXM_U QP MWWQ ]U^Z]^Q% OZY ]UWQaMdUZYQ PQSWU QaQY_`MWU�

^OZ^_MXQY_U% Q UW NUWMYOUZ PU SQYQ]Q ]QMWUddM_Zq'
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K_l�afc� [mj_nnc� ^c� ^_nn[afci�mc�lcg[h^[�[f� Ncmn_g[�^c�gcmol[tcih_�_� p[fon[tcih_� ^_ff[�j_l`ilg[h]_�^_ff[�>[g_l[�^c�

]igg_l]ci�Dljchc[�N[hhci)�[jjlip[ni�^[f�>iggcmm[lci�Nnl[il^ch[lci� ch�^[n[�/1,.-,/-/0�%jlipp_^cg_hni�h+� 5/&+

;W OUOWZ PQWWM [Q]RZ]XMYOQ YQWW�sMXNU_Z PQWWM SQ^_UZYQ OMXQ]MWQ

>ig_�mj_]c`c][ni�^[ff_�Gch__�Boc^[�Phcih][g_l_)� f[�gcmol[tcih_�_�p[fon[tcih_�^_ff[�j_l`ilg[h]_�ila[hctt[ncp[�^_ffà[ggc*

hcmnl[tcih_�h_f�moi�]igjf_mmi�^_p_�_mm_l_�_``_nno[n[�m_]ih^i�f_�gi^[fcnv�^_`chcn_�h_f�Ncmn_g[�^c�Hcmol[tcih_�_�Q[fon[tcih_�

^_ff[�K_l`ilg[h]_�^_ffà@hn_+� Df�NH�QK�pca_hn_�jl_mmi�f[�>[g_l[�^c� ]igg_l]ci�Dljchc[�N[hhci�mn[\cfcm]_�]b_�f[�j_l`ilg[h]_�

ila[hctt[ncp[�mc�[lnc]if[�mo�^o_�fcp_ffc7

Ä� f[�j_l`ilg[h]_�]igjf_mmcp[�^_ffà@hn_8

Ä�f[�j_l`ilg[h]_�^_ff_�mchaif_�ohcnv�ila[hctt[ncp_�^_ffà_hn_�%[l__�_�m_lpctc&+

Dh�_hnl[g\c� c�][mc)� ch�m_^_�^c�gcmol[tcih_�^_ff[�j_l`ilg[h]_�ila[hctt[ncp[�mc�nc_h_�]ihni�^c� ch^c][nilc�mchn_nc]c)� `lonni�^c�jih*

^_l[tcih_�^_ff_�j_l`ilg[h]_�lcf_p[n_�l_f[ncp[g_hn_�[afc� i\c_nncpc�[``_l_hnc�[c�^cp_lmc�[g\cnc� mnl[n_ac]c�%h_f�jlcgi�][mi&�i�[ff_�

^cp_lm_�ohcnv�ila[hctt[ncp_�%h_f�m_]ih^i&+

Dh�m_^_�^c�mo]]_mmcp[�p[fon[tcih_)�ifnl_�[�]ihmc^_l[l_�afc� ch^c][nilc�]igjimnc�^c�]oc�mijl[)�p_haihi�[h[fctt[n_�_�jl_m_�ch�]ih*

mc^_l[tcih_�[h]b_�ofn_lcilc� ch`ilg[tcihc�^c�][l[nn_l_�ko[fcn[ncpi)� ]b_�jimmihi�_mm_l_�[jjiln[n_�^[c�l_`_l_hnc�^_ff_�ohcnv�ila[*

hctt[ncp_� ]ichpifn_� ch� ko_mn[� `[m_� ^_f� jli]_mmi+� Q_haihi�j_l]c{�g_mm_� [� `oi]i7� f_� _p_hno[fc� ][om_� ^c� a[j�nl[� j_l`ilg[h]_�

jlial[gg[n[�_� j_l`ilg[h]_�lcf_p[n[8� _p_hno[fc� m_lc_� mnilc]b_� _�jimctcih[g_hni�]igj[l[ncpi�%NQYOTXM]VUYS#K� ch`ilg[tcihc�

chn_al[ncp_�^c� ][l[nn_l_�_]ihigc]i*]ihn[\cf_8�gon[g_hnc� _� `[nnilc�_mia_hc� chn_lp_honc�h_f� ]ihn_mni�_mn_lhi�]b_�b[hhi�jinoni�

ch`fo_ht[l_�afc�_p_hnc�]ihh_mmc�[ff_�j_l`ilg[h]_�lcf_p[n_+

G[�p[fon[tcih_�]ihacohn[�^c�nonnc�ko_mnc�_f_g_hnc�]ihmc^_l[nc�j_lg_nn_�[f�p[fon[nil_�^c�`ilgof[l_�oh�aco^ctci�gincp[ni�moffà[h*

^[g_hni�^_ffà@hn_+

G[�p[fon[tcih_�^_ff[�j_l`ilg[h]_�ila[hctt[ncp[�x�oh�jli]_mmi�ko[fcn[ncpi�]b_�]ihmcmn_�h_ff[�^_n_lgch[tcih_�^c�oh�]igg_hni�

l[acih[ni�_�^c�oh�aco^ctci�^c�mchn_mc�moc�lcmofn[nc�jli^innc�^[ffà_hn_� ch�l_f[tcih_�[afc�i\c_nncpc�_�[ff[�mi^^cm`[tcih_�^_ff_�[nn_m_�

^_c�jiln[nilc�^àchn_l_mm_+

G[�p[fon[tcih_�^_ff[�j_l`ilg[h]_�ila[hctt[ncp[�^_ff[�>[g_l[�^c�>igg_l]ci� Dljchc[�N[hhci�mc�]ih]l_nctt[�h_ff[�p[fon[tcih_�

^_ff[�j_l`ilg[h]_�]igjf_mmcp[�^_ffà@hn_�^[�j[ln_�^_ff[�Bcohn[�][g_l[f_)�l_[fctt[n[�]ih�cf�mojjilni�^_ffàJDQ)� n_h_h^i�]ihni�

^_f�al[^i�^c�l[aacohacg_hni�Üjih^_l[niá�^_afc�i\c_nncpc�ch�\[m_�[ff_�^cp_lm_�[l__�mnl[n_ac]b_�]oc�_mmc�[``_lcm]ihi�%]ihmc^_l[h^i�

cf�j_mi�jl_p_hncp[g_hn_�[nnlc\ocni�[�iahc�[l_[�mnl[n_ac][�ch�`[m_�^c�jc[hc`c][tcih_&+

Bfc�_f_g_hnc�`ih^[g_hn[fc�^_f� Ncmn_g[�^c�gcmol[tcih_�_�p[fon[tcih_�^_ff[�>>D<<�Dljchc[�N[hhci�mihi7�afc�i\c_nncpc)�afc�ch^c*

][nilc)� f_�l_f[ncp_�gcmol_�_� c�n[la_n+�<f� l[aacohacg_hni�^_afc�i\c_nncpc)� mc[�mnl[n_ac]c�]b_�ij_l[ncpc)�jimmihi�]ih]ill_l_�ohi�i�

jc|�ch^c][nilc)�[�fili�pifn[�]igjimnc�^[�oh[�i�jc|�gcmol_�_f_g_hn[lc+

DG�NDNO@H<

Df�Ncmn_g[�^c�gcmol[tcih_�_�p[fon[tcih_�^_ff[�j_l`ilg[h]_�^_ff[�>[g_l[�^c�>igg_l]ci�Dljchc[�N[hhci�]igjl_h^_7

Ä�f_�gi^[fcnv�^c�]imnlotcih_�^c�i\c_nncpc�_�l_f[ncpc�ch^c][nilc)�[c�^cp_lmc�fcp_ffc�%mnl[n_ac]i)�ij_l[ncpi)� ch^cpc^o[f_&8

Ä� f[�jli^otcih_�^c�l_jilncmnc][�[p_hn_�lcf_p[ht[�chn_lh[8

Ä� f[�g_mm[�[�johni�^_ff[�mnlog_hn[tcih_�ij_l[ncp[�%mcmn_g[�ch`ilg[ncpi)�gi^_ffc�^c�l_jiln)�m]b_^_)�_]]+&8
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Ä�fà_f[\il[tcih_�^c�ionjon�%^i]og_hnc&�[p_hnc�lcf_p[ht[�_mn_lh[�[ffà_hn_8

Ä�cf�jl_mc^ci�^_ff_�^cp_lm_�`[mc)�]ih�l_f[ncp_�n_gjcmnc]b_�_�l_mjihm[\cfcnv�ch�][ji�[c�p[lc�miaa_nnc�]ichpifnc+

Mcao[l^i�[�ko_mnc�ofncgc)�jimmihi�_mm_l_�c^_[fg_hn_�]f[mmc`c][nc� ch�nl_�][n_ailc_�igia_h__7

Ä� fàchmc_g_�^_c� miaa_nnc� ]b_)� [c� ^cp_lmc� fcp_ffc)� mihi�]bc[g[nc� [^� [fcg_hn[l_� cf� jli]_mmi� ^c� ]imnlotcih_� ^c� i\c_nncpc� _� l_f[ncpc�

ch^c][nilc�_�mihi�l_mjihm[\cfctt[nc�j_l�]c{�]b_�[nnc_h_�cf�l[aacohacg_hni�^_c�lcmofn[nc�`cmm[nc�^[ffà_hn_8

Ä� f_�mnlonnol_�^c� mojjilni)� immc[�ko_c� miaa_nnc� chn_lhc� i�_mn_lhc�]b_�[``c[h][hi� f[�n_]himnlonnol[�h_ff_� p[lc_� `[mc� ^_f�jli]_mmi)�

`ilh_h^i�[mmcmn_ht[�ipp_li�milp_afc[h^i�n_gjc�_�gi^[fcnv8

Ä�afc�ila[hc�^c� ch^clctti�jifcnc]i)�c�ko[fc�b[hhi�chn_l_mm_)�^[�oh�f[ni)�]b_�f[�jlial[gg[tcih_�][g_l[f_�l_]_jcm][�c�fili�chjon�_)�

^[ffà[fnli)�]b_�fàij_l[ncpcnv�l_mncnocm][�lcmofn[nc�]i_l_hnc+

I_f� ko[^li� ^_ff_� fch__� [jjlip[n_� ^[f� >ihmcafci� _� mn[nocn_� h_ff[� jlial[gg[tcih_� jfolc_hh[f_� ^c� g[h^[ni� ^_ffà_hn_)� f[�

n_]himnlonnol[�][g_l[f_�jli]_^_�[� cgjf_g_hn[l_� cf�jli]_mmi�jlial[gg[nilci+� Dh�j[lnc]if[l_)� cf�N_al_n[lci�B_h_l[f_�jlijih_�

[ff[�Bcohn[�afc�i\c_nncpc�mnl[n_ac]c�^_mnch[nc�[�l_[fctt[l_�f_�jlcilcnv�jifcnc]b_)�ch^c][h^i�c�]ihm_ao_hnc�i\c_nncpc�ij_l[ncpc�hih]bw)�

ip_� lc]ill[� cf� ][mi)� c� jlial[ggc� ^à[tcih_� [� ko_mnc� ]ill_f[nc)� jl_pc[� p_lc`c][� ^_ff_� lcmilm_� og[h_)� `ch[htc[lc_)� g[n_lc[fc� _�

n_]hifiac]b_�_``_nncp[g_hn_�^cmjihc\cfc+

Ph[�pifn[�^_`chcnc�i\c_nncpc)� ch^c][nilc�_�n[la_n�* �immc[�]igjf_n[n[� f[�`[m_�^c�jc[hc`c][tcih_�* �f[�mnlonnol[�_hnl[�ch�aci]i�[h]b_�

h_ff[�`[m_�mo]]_mmcp[7� c� mchaifc� o``c]c�j_l�ko[hni�lcao[l^[�f[�lcf_p[tcih_�^_ff_�gcmol_�_f_g_hn[lc�]b_�p[hhi�[^�[fcg_hn[l_�afc�

ch^c][nilc8� c�Çl_mjihm[\cfcÉ�%ncnif[lc�^c�K+J+&�j_l�ko[hni�lcao[l^[�fà[mm_p_l[tcih_�^_c�^[nc�%p[fc^[tcih_&+

?clca_hnc�_�ncnif[lc�^c�K+J�mihi�j[ln_�[nncp[�[h]b_�h_ff[�mo]]_mmcp[�`[m_�^c�p[fon[tcih_�^_ff[�j_l`ilg[h]_�ila[hctt[ncp[)�[ffil]bw�

cf� N_al_n[lci�B_h_l[f_�_m[gch[�%ch�]ilmi�^à[hhi�_�[f� n_lgch_�^c�_mmi&� cf� fcp_ffi�^c�j_l`ilg[h]_�_mjl_mm[�^[afc� ch^c][nilc� _�cf�

]ihm_ao_hn_�al[^i�^c�l[aacohacg_hni�^_afc�i\c_nncpc�[�fcp_ffi�^c�_hn_)�^c�[l_[�ila[hctt[ncp[�i�^c�][l[nn_l_�nl[mp_lm[f_+

K_l�ko[hni�lcao[l^[�f[�^_`chctcih_�^_afc�i\c_nncpc� ch^cpc^o[fc)� cf�BQS]Q_M]UZ�8QYQ]MWQ�[nnlc\ocm]_� afc�i\c_nncpc� [c�PU]USQY_U�_�

ko_mnc�ofncgc�[� fili�pifn[�fc�[mm_ah[hi�[c�_U_ZWM]U�PU�[Z^UdUZYU�Z]SMYUddM_UaQ%�Bfc�i\c_nncpc� ch^cpc^o[fc�j_l� c�^cj_h^_hnc� mihi�

^_n_lgch[nc� ^[c� lcmj_nncpc�?clca_hnc� ]ih� cf� mojjilni� ^_ff_�Kimctcihc� ila[hctt[ncp_+�Ol[�f_� mnlonnol_� ^c� mojjilni)� afc� o``c]c� ]b_�

jl_mc^c[hi�cf�]ihnliffi�^c�a_mncih_�jlipp_^ihi�[ff[�g_mm[�[�johni�^_afc�mnlog_hnc�h_]_mm[lc�%mcmn_g[�ch`ilg[ncpi)�m]b_^_)�_]]+&�

hih]bw�[� p_lc`c][l_� f[�]ill_nn_tt[� ^_c� ^[nc� `igcnc� ^[afc� o``c]c� _� ^_afc� ch^c][nilc� ^[�ko_mnc� [fcg_hn[nc+� Dh`ch_)� mihi� ch][lc][nc�

^_ffà[nncpcnv� jl[nc][� ^c� l_^[tcih_� _� [aacilh[g_hni� ^_c� ^i]og_hnc� jl_pcmnc� ^[ff_� hilg_� ]b_� b[hhi� lcf_p[ht[� ch� n_lgchc� ^c�

nl[mj[l_ht[�^[�a[l[hncl_�[ffà_mn_lhi�%mo�nonnc)�Kc[hi�_�M_f[tcih_&+

;l>:E�mpifa_�oh[�`ohtcih_�^c�Qc_Q]YMW M`PU_Z]�j_l�ko[hni�lcao[l^[�f[�a_mncih_�_� fà_pifotcih_�^_f�>c]fi�^_ff[�j_l`ilg[h]_�_)�

[pp[f_h^imc� ^c� oh[� mnlonnol[� chn_lh[� ^_^c][n[)� ij_l[� mof� jc[hi� ^_ff[� moj_lpcmcih_� g_ni^ifiac][+� Ol[� c� jlch]cj[fc� ]igjcnc�

^_ffàJDQ)�ch`[nnc)�lc_hnl[�cf�gihcnil[aaci�mof�`ohtcih[g_hni�]igjf_mmcpi�^_f�mcmn_g[�^c�p[fon[tcih_)�nl[mj[l_ht[�_�chn_alcnv�^_c�

]ihnliffc�chn_lhc�^_ffà_hn_�_�f[�p_lc`c][�̂ _ff[�]ill_nn_tt[�^_c�jli]_mmc�^c�gcmol[tcih_�_�p[fon[tcih_�g_mmc�ch�[nni�%]ih�j[lnc]if[l_�

lc`_lcg_hni�[ff[�^c``_l_htc[tcih_�^_c�aco^ctc�_�[ffàoncfctti�^_c�jl_gc&+

<� fcp_ffi�^c�i\c_nncpc� ch^cpc^o[fc� cf�Kl_mc^_hn_�jlijih_�[ff[�Bcohn[�ko_ffc�^[�[mm_ah[l_�[f� N_al_n[lci�B_h_l[f_)� m_hncni� fàJDQ)�

jlipp_^_h^i�[fnl_my�[�mojjiln[l_�fàila[hi�^c�aip_lhi�h_ff[�mo]]_mmcp[�p[fon[tcih_+

Dh`ch_)�afc�Z]SMYU�PU� UYPU]UddZ�[ZWU_UOZ�mihi� c�miaa_nnc� ]b_� ^[hhi� chctci�[ffàchn_li� jli]_mmi+� Df�>ihmcafci�[jjlip[)� ch`[nnc)� cf�

Klial[gg[�jfolc_hh[f_� _� f[�M_f[tcih_� jl_pcmcih[f_� _� jlial[gg[nc][)� g_hnl_� [ff[�Bcohn[� x� ^_g[h^[n[� fà[jjlip[tcih_� ^_c�

^i]og_hnc� mj_]c`c][g_hn_� jl_pcmnc� ^[ff[� hilg[ncp[� ch� g[n_lc[� ^c� >c]fi� ^_ff[� j_l`ilg[h]_� %Kc[hi� [ffàchn_gi� ^_f� KD<J� _�

M_f[tcih_&8� [fnl_my)� f[�Bcohn[� pc_h_� ]bc[g[n[� ch� ][om[� ch� m_^_� ^c� p[fon[tcih_� %ch� cnch_l_� i� ]ih]fomcp[&� ^_ff[� j_l`ilg[h]_�

ila[hctt[ncp[�^_ffà_hn_�[``ch]bw�jimm[�[jjl_tt[lh_�cf�al[^i�^c�]i_l_ht[�lcmj_nni�[afc� chjon�_�[c�^_mc^_l[n[�chctc[fc+

K_l�ko[hni� ]ih]_lh_� f[�^_`chctcih_� ^_afc�i\c_nncpc� ch^cpc^o[fc)� mj_nn[�[ff[�Bcohn[)� mo�jlijimn[�^_f� Kl_mc^_hn_)� m_hncni� fàJDQ)�

[mm_ah[l_�afc�i\c_nncpc�[f�N_al_n[lci�B_h_l[f_�_�p[fon[lh_�ch�m_aocni�cf�l[aacohacg_hni+
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G[�XU^`]MdUZYQ�Q�aMW`_MdUZYQ�PQWWM�[Q]RZ]XMYOQ�Z]SMYUddM_UaM�x�oh�jli]_mmi�ko[fcn[ncpi�]b_�]ofgch[�]ih�f[�`ilgof[tcih_�

^c�oh�aco^ctci�mchn_nc]i�moc�lcmofn[nc�jli^innc�^[ffà_hn_� ch�l_f[tcih_�[afc�i\c_nncpc�mn[\cfcnc� ch�`[m_�^c�jc[hc`c][tcih_�mnl[n_ac][�_�

jlial[gg[tcih_�ij_l[ncp[+�K_l�ko_mni�mc�jo{�^cl_�]b_�f[�gcmol[tcih_�_�p[fon[tcih_�^_ff[�j_l`ilg[h]_�ila[hctt[ncp[�mc�]iffi][�

h_ffà[g\cni� ^_f� >c]fi� ^c� B_mncih_� ^_ff[� j_l`ilg[h]_� ]ig_� `[m_� chn_lg_^c[� nl[� ko_ff[� ^c� jc[hc`c][tcih_,jlial[gg[tcih_� _�

ko_ff[�mo]]_mmcp[�^c�l_h^c]ihn[tcih_+

G[�j_l`ilg[h]_�ila[hctt[ncp[�^_ff[�>[g_l[�^c�>igg_l]ci�Dljchc[�N[hhci�mc�[lnc]if[�mo�^o_�fcp_ffc7

Ä� f[�j_l`ilg[h]_�]igjf_mmcp[�^_ffà_hn_8

Ä� f[�j_l`ilg[h]_�^_ff_�mchaif_�ohcnv�ila[hctt[ncp_�^_ffà_hn_�%[l__)�m_lpctc&+

Dh�_hnl[g\c� c�][mc)� ch�m_^_�^c�XU^`]MdUZYQ�PQWWM� [Q]RZ]XMYOQ�Z]SMYUddM_UaM� mc�nc_h_�]ihni� ^c� ch^c][nilc� mchn_nc]c)� `lonni�^c�

jih^_l[tcih_�^_ff_�j_l`ilg[h]_�lcf_p[n_�l_f[ncp[g_hn_�[afc� i\c_nncpc�[``_l_hnc�[c�^cp_lmc� [g\cnc� mnl[n_ac]c�%h_f�jlcgi�][mi&�i�

[ff_�^cp_lm_�ohcnv�ila[hctt[ncp_�%h_f�m_]ih^i&+

Dh�m_^_�^c�mo]]_mmcp[�p[fon[tcih_)�ifnl_�[�]ihmc^_l[l_�afc� ch^c][nilc�]igjimnc�^c�]oc�mijl[)�p_haihi�[h[fctt[n_�_�jl_m_�ch�]ih*

mc^_l[tcih_�[h]b_�ofn_lcilc� ch`ilg[tcihc�^c�][l[nn_l_�ko[fcn[ncpi)�]b_�jimmihi�_mm_l_�[jjiln[n_�^[c�l_`_l_hnc�^_ff_�ohcnv�ila[*

hctt[ncp_� ]ichpifn_� ch� ko_mn[� `[m_� ^_f� jli]_mmi+� Q_haihi�j_l]c{�g_mm_� [� `oi]i7� f_� _p_hno[fc� ][om_� ^c� a[j�nl[�j_l`ilg[h]_�

jlial[gg[n[�_� j_l`ilg[h]_�lcf_p[n[8� _p_hno[fc� m_lc_�mnilc]b_�_�jimctcih[g_hni� ]igj[l[ncpi�%NQYOTXM]VUYS&8� ch`ilg[tcihc�

chn_al[ncp_�^c� ][l[nn_l_�_]ihigc]i*]ihn[\cf_8�gon[g_hnc� _� `[nnilc�_mia_hc� chn_lp_honc� h_f� ]ihn_mni� _mn_lhi�]b_�b[hhi�jinoni�

ch`fo_ht[l_�afc�_p_hnc�]ihh_mmc�[ff_�j_l`ilg[h]_�lcf_p[n_+

G[�p[fon[tcih_�]ihacohn[�^c�nonnc�ko_mnc�_f_g_hnc�]ihmc^_l[nc�j_lg_nn_�[f�p[fon[nil_�^c�`ilgof[l_�oh�aco^ctci�gincp[ni�moffà[h*

^[g_hni�^_ffà@hn_+

G[�gcmol[tcih_�]ihmcmn_�h_ff[�lcf_p[tcih_�^_f� fcp_ffi�^c�l[aacohacg_hni�^_c�lcmofn[nc�lcmj_nni�[afc�i\c_nncpc�jl_pcmnc)�[nnl[p_lmi�

fàoncfctti�^_f�mcmn_g[�^c�ch^c][nilc�^_`chcnc�ch�`[m_�^c�jc[hc`c][tcih_+

G[�gcmol[tcih_�lcao[l^[�gig_hnc�_�fcp_ffc�^cp_lmc�_�jl_p_^_�fàoncfctti�^c�oh[�mj_]c`c][�l_jilncmnc][+�G[�gcmol[tcih_�l_[fctt[n[�

ch�j_lci^c�chn_lg_^c�^_ffà_m_l]ctci�x�^_`chcn[�Ügihcnil[aaciá+�G[�jl_pcmcih_�^c�oh�gihcnil[aaci�chn_lg_^ci�x�`ih^[g_hn[f_�j_l�

cf�>c]fi�^_ff[�j_l`ilg[h]_� ^_ff[�>[g_l[�^c� >igg_l]ci+� @mmi� ]ihm_hn_� ^c� p_lc`c][l_� m_� _� ch� ]b_�gi^i� fà[tcih_� ^_ffà_hn_�x�

ilc_hn[n[�p_lmi�cf�]ihm_aocg_hni�^_ff[�j_l`ilg[h]_�[nn_m[+

G[�>[g_l[�^c�>igg_l]ci�Dljchc[�N[hhci�_``_nno[�cf�gihcnil[aaci�^_ff[�j_l`ilg[h]_�ila[hctt[ncp[�]ih�][^_ht[�m_g_mnl[f_�[f�

`ch_�^c�]ihnliff[l_�fi�mn[ni�^c�[p[ht[g_hni�^_c�jlijlc�i\c_nncpc+

GàP``c]ci�>ihnliffi�^c�a_mncih_�]ol[� cf�jli]_mmi�^c�gihcnil[aaci�m_g_mnl[f_�^_ff[�j_l`ilg[h]_�ila[hctt[ncp[+�G[�lcf_p[tcih_�

^_c�^[nc�j_l� cf� ][f]ifi� ^_afc� ch^c][nilc�x� _``_nno[n[)� h_ff_�^cp_lm_�ohcnv�ila[hctt[ncp_)� ^[�]iff[\il[nilc� ch^c][nc�^[f�?clca_hn_+�

Lo_mnàofncgi�jlipp_^_lv�[ff[�nl[mgcmmcih_�^_c�^[nc�lc]bc_mnc+�Df�gihcnil[aaci�jo{�_mm_l_�_m_aocni�[h]b_�g_^c[hn_�]igjcf[tcih_�

^c�[jjimcn_�m]b_^_,mfc^_+

GàP``c]ci�>igj_n_hn_)� moff[� \[m_� ^_c� ^[nc� nl[mg_mmc� ^[c� ^clca_hnc)� _f[\il[�l_jiln� pifnc� [^� [mmc]ol[l_� ohàcgg_^c[n[� _� `[]cf_�

]igjl_hmcih_�^_ffi�mn[ni�^c�[p[ht[g_hni�^_afc�i\c_nncpc�%l_jiln�^c�_hn_�i�l_jiln�^c�ohcnv�ila[hctt[ncp[&+

G[�gcmol[tcih_�[�`ch_�j_lci^i�mc�[lnc]if[�m_]ih^i�f[�g_^_mcg[�ncjifiac[�^c�l_jilncmnc][�%^c�_hn_)�^c�ohcnv�ila[hctt[ncp[&+�>imnc*

no_h^i�f[�]ihmohncp[tcih_�^_ff[�j_l`ilg[h]_�ila[hctt[ncp[)�]ih`focm]_�h_ff[�M_f[tcih_�moff[�K_l`ilg[h]_�_�fà[fcg_hn[+
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Gà[nncpcnv�^c�gihcnil[aaci�h_ffà[g\cni�^_ff[�a_mncih_�^_f�lcm]bci�]illotcih_

Lo_mn[�`[m_�x� `ch[fctt[n[�[ff[�p_lc`c][�^_ffà_``c][]c[�^_c� mcmn_gc�^c�jl_p_htcih_� chnli^innc8�x�[nno[n[�^[�nonnc� c� miaa_nnc� ]b_�

j[ln_]cj[hi�[ffàchn_li�jli]_mmi� ĉ�a_mncih_�^_f�lcm]bci+

G[�p_lc`c][�^_ffà[nno[tcih_�^_ff_�gcmol_�jl_pcmn_�jo{�_mm_l_�mpifn[�^cl_nn[g_hn_�^[f�M+K+>+O+)� ]i[^cop[ni� ^[c� ^clca_hnc� _� ^[c�

ncnif[lc� ^c� ch][lc]bc� ^c� @L)� ]oc� [``_lcm]ihi� c� minni*jli]_mmc� ch^cpc^o[nc� h_ff_� m]b_^_� ^_f� lcm]bci+� Dh� pc[� mnl[il^ch[lc[)� f[�

p_lc`c][�jo{�lcao[l^[l_�jli]_mmc�* �[�jl_m]ch^_l_�^[ff[�]f[mmc`c][tcih_�^_f�lcm]bci�* �j_l�c�ko[fc�mc[hi�_g_lm_�mcno[tcihc�^c�

j[lnc]if[l_�al[pcnv�]ihm_ao_hnc�[�m_ah[f[tcih_�^c�cff_]cnc)� chn_lp_hnc�^_ff[�g[acmnl[nol[)�_n]+

G[� f_aa_� .6-,/-./� jl_m]lcp_� fài\\fcai� ^c� [aacilh[l_� [hho[fg_hn_� cf� Kc[hi� nlc_hh[f_� ^c� jl_p_htcih_� ^_ff[�>illotcih_�

%K+O+K+>+O+&)�iaac�j_l�cf�himnli�@hn_�m_tcih_�KD<J+

Df�gihcnil[aaci�^_ff_�gcmol_�hih�mc�fcgcn[�[ff[�mif[�[nno[tcih_�^_ff_�mn_mm_�g[�]ihn_gjf[�[h]b_�oh[�p[fon[tcih_�^_ff[�fili�

c^ih_cnv)� chn_m[�]ig_�_``_nncp[�][j[]cnv�^c�lc^otcih_�^_f�lcm]bci�]illonncpi)�m_]ih^i�cf�jlch]cjci�aoc^[�̂ _ff[�Ü_``_nncpcnvá+�N_�f_�

gcmol_� p_haihi� p[fon[n_� c^ih__)� f[�p[fon[tcih_� x� ]igjf_n[+� N_)� chp_]_)� p_haihi�p[fon[n_�hih�c^ih__)�mc� ^_p_� ch^c][l_�

[fnl_my�f[�gincp[tcih_+�Gàchc^ih_cnv�̂ c�oh[�gcmol[�jo{�^cj_h^_l_�^[�^cp_lmc�`[nnilc�nl[�]oc�oh[�mijl[pp_hon[�gi^c`c][tcih_�

^_c�jl_mojjimnc�^_ff[�p[fon[tcih_�%_m+�gi^c`c][�^_ff_�][l[nn_lcmnc]b_�^_f�jli]_mmi�i�^_afc�[nnilc�^_ffi�mn_mmi&+

Df�gihcnil[aaci�m[lv�_``_nno[ni�m_g_mnl[fg_hn_)�pcmni�]b_�c�lcm]bc�^c�]illotcih_�ch^cpc^o[nc�jimmihi�_pifp_lmc�i�h_�jimmihi�

chmila_l_�ofn_lcilc)�n[fc�^[�l_h^_l_�g_hi�_``c][]c�f_�[tcihc�jlial[gg[n_+

Dh�j[lnc]if[l_)�h_f�]ilmi�^_f�/-/1)� cf�M_mjihm[\cf_�^_ff[�jl_p_htcih_)� ch�]iff[\il[tcih_�]ih�c�?clca_hnc�_�]ih�c� ncnif[nc�^c�

ch][lc]bc�@L)�^iplv�]ih^oll_�oh�gihcnil[aaci�l_f[ncp[g_hn_�[ff_�m_ao_hnc�mcno[tcihc7

* � hilg[ncp_�mijl[pp_hon_�]b_�cgjihaihi�ofn_lcilc�[^_gjcg_hnc8

* �_g_lmcih_�^c�lcm]bc�hih�]ihmc^_l[nc�ch�`[m_�^c�jl_^cmjimctcih_�^_C$[aacig[g_hni�[hho[f_�^_f�jc[hi8

* �jl_m_ht[�^c� ch][lc]bc�_rnl[*cmncnotcih[fc�hih�[onilctt[nc+

Dh�jl_pcmcih_�^_ffà[aacilh[g_hni�^_f�Kc[hi)�h_ff[� fiac][�^_ff[�al[^o[fcnv�jl_pcmn[�^[ff[�mn_mm[�<I<>)�afc�P``c]c� f[pil_*

l[hhi�[ff[�^_`chctcih_�^c�oh�gi^_ffi�`ohtcih[f_�[�a_mncl_�ch�g[hc_l[�jc|�mcmn_g[nc][�cf�jli]_mmi�^c�[h[fcmc�lcm]bc)�_f[\il[*

tcih_�_�gihcnil[aaci)�[h]b_�[ff[�fo]_�^_ff_�lchhip[n_�ch^c][tcihc�g_ni^ifiac]b_�^cpofa[n_�^[�<I<>�h_f�KI<�/-//�_�h_f�

moi�[aacilh[g_hni+

EUSUWMYdM�Q�XZYU_Z]MSSUZ�^`SWU�ZNNWUSTU� UY�XM_Q]UM�PU�_]M^[M]QYdM

?cp_lmc�mihi�c�miaa_nnc�]ichpifnc�ch�ko_mn[�[nncpcnv+�Dh�jlcg[�\[nnon[)�fàJla[hi�^c�ch^clctti�jifcnc]i�ch^cpc^o[�cf�l_mjihm[\cf_�

j_l�f[�jl_p_htcih_�^_ff[�]illotcih_�_�^_ff[�nl[mj[l_ht[�%MK>O&)�[jjlip[�cf�Kc[hi�^c�jl_p_htcih_�^_ff[�]illotcih_�_�^_ff[�

nl[mj[l_ht[�%KOK>O&�mo�jlijimn[�^_ffàMK>O�_�higch[�fàJDQ�[ff[�]oc�p_lc`c][�x�minnijimn[�f[�m_tcih_�nl[mj[l_ht[�_�chn_*

alcnv+� K_l� f[�]ih]l_n[�[nno[tcih_�^c�ko_mnàofncg[)�mihi�]ichpifnc� [h]b_�nonnc�afc�o``c]c�_� f_�mnlonnol_�^_ff$@hn_+� Dh�\[m_�[ff[�

h[nol[�^_c�^[nc�iaa_nni�^c�jo\\fc][tcih_)�mihi�ch^cpc^o[nc� c�l_mjihm[\cfc�^_ff[�nl[mgcmmcih_�]ih�n_gj_mncpcnv�_�^_ff$[aacil*

h[g_hni�^_c�^[nc�^_f�?+Gam�00,/-.0+

Df�MK>O�b[�oh�loifi�^c�l_ac[)� ^c� ]iil^ch[g_hni� _�^c�gihcnil[aaci�moff[�_``_nncp[�jo\\fc][tcih_�g[�hih� mimncnocm]_�afc�

o``c]c�ch^cpc^o[nc�h_ff$_f[\il[tcih_)�h_ff[�nl[mgcmmcih_�_�h_ff[�jo\\fc][tcih_�^_c�^[nc+

GàJla[hcmgi�Dh^cj_h^_hn_�^c�Q[fon[tcih_�p_lc`c][� cf�]ill_nni�[^_gjcg_hni�^_afc�i\\fcabc�^c�jo\\fc]cnv�_�nl[mj[l_ht[)�[c�

m_hmc�^_ffà[ln+�10)�]i+� .)�^_f�?+Gam+�h+�00,/-.0+� Bfc�_mcnc�^c�n[fc�p_lc`c]b_�mihi�jo\\fc][n_�h_ff[�N_tcih_�<ggchcmnl[tcih_�

Ol[mj[l_hn_+



<>=:C>A288:>� 56:� A:BD;C2C:� 4>==6BB:� 2;;6� 2H:>=:� E>;C6� 2;;2� ?A><>H:>=6� 56;;6�

?2A:�>??>ACD=:Cil

K_l�ko[hni�lcao[l^[�cf�gihcnil[aaci�^_c�lcmofn[nc�]ihh_mmc�[ff_�[tcihc�pifn_�[ff[�jligitcih_�^_ff_�j[lc�ijjilnohcnv)� cf�>i*
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