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Ob_� f[gjl_s� cm� _mj_]c[ffs� m_hmcncp_� ni� `[]nilm� ][omcha� giln[fcns� ^olcha� nb_�

g_n[giljbc]�mn[a_m�$?[g[m(� -5/17�C[l^cmns�[h^�Kinn_l(� -53-%*� Gcnnf_�ch`ilg[ncih�cm�

[p[cf[\f_�ih�nb_�_g\lsihc]�[h^�jlif[lp[f�mn[a_m(�\on�cn�cm�[mmog_^�nb[n�f[gjl_s�qiof^�

\_�gil_�pofh_l[\f_�^olcha�nbcm� ncg_�j_lci^� $C[l^cmns�[h^�Kinn_l(� -53-%*� M_m_[l]b�

ih�g_]b[hcmgm�mo]b�[m�]bih^lia_h_mcm�^olcha�_[lfs�^_p_fijg_hn[f�[h^�g_n[giljbc]�

mn[a_m� g[s� l_p_[f� [fn_lh[ncp_� g_nbi^m� i`� ]ihnliffcha� f[gjl_s� jijof[ncihm*� Ail�

_r[gjf_(� nb_�jli\f_g�i`�f[gjl_s�j[l[mcncmg�qiof^�\_�_fcgch[n_^�c`�g_n[giljbimcm�

i`�nb_� f[lp[f� chni� nb_�[^ofn�me_f_nih�]iof^�\_�jl_p_hn_^*



-*/*� OC@�Q@MO@=M<O@�NF@G@OJI

@f_g_hnm� i`� nb_� p_ln_\l[n_� me_f_nih� [l_� ]f[mmc`c_^� \s� ]lcn_lc[� i`� jimcncih(�

mnlo]nol_(� `oh]ncih(�ihnia_hs�[h^�jbsfia_hs*� Mig_l�[h^�K[lmihm� $-533%�^cpc^_� nb_�

me_f_nih�chni�nqi�g[dil�mo\^cpcmcihm7�nb_�^_lg[f�me_f_nih�[h^�nb_�_h^ime_f_nih*� Dh�

Jmn_c]bnbs_m� $\ihs� `cmb%� nb_� ^_lg[f� me_f_nih� cm� ]igjim_^� i`�\ih_m� [h^� ][lncf[a_m�

qbc]b�mbc_f^�nb_�b_[^(�[h^�mojjiln�nb_�acffm(�ij_l]ofog�[h^�n__nb�$Ccf^_\l[h^(�-530%*�

Dh� bcab_l� p_ln_\l[n_m� nb_� ^_lg[f� me_f_nih� cm� go]b� l_^o]_^� [h^� j_lmcmnm� [m� nb_�

]f[pc]f_(�[h^�_f_g_hnm�i`�nb_�meoff�[h^�d[q*�$Ccf^_\l[h^(�-5307�R_\mn_l�[h^�R_\mn_l(�

-530%*� <h]c_hn�[ah[nb[hm�$mo]b�[m�imnl[]i^_lgm%�^_gihmnl[n_^�[�_rn_hmcp_�[lgiol�

]ihmcmncha�i`�^_lg[f�\ih_m*� Ob_�^_lg[f�me_f_nih�cm�hih_rcmn_hn� ch� f[gjl_sm*

Ob_�m_]ih^�^cpcmcih�i`�nb_�me_f_nih(�nb_�_h^ime_f_nih(�][h�\_�`olnb_l�mo\^cpc^_^�

chni�nb_�[rc[f�me_f_nih�ch]fo^cha�nb_�meoff(�hini]bil^(�p_ln_\l[_(�lc\m�[h^�mn_lhog�[h �̂

nb_� [jj_h^c]of[l� me_f_nih� ]igjlcm_^�i`�j_]nil[f� [h^� j_fpc]� acl^f_m(� fcg\m� [h^� `chm�

$F_hn(�-5257�@p[hm�[h^�>blcmn_hm_h(�-535%*� Ob_�[jj_h^c]of[l�me_f_nih�cm�]igjf_n_fs�

f[]echa�ch�[ah[nb[hm�$C[l^cmns(�-54-%�[h �̂mh[e_m�$F_hn(�-525%*� Ob_�meoff(�hini]bil^�

[h^�p_ln_\l[f�lo^cg_hnm�[l_�nb_�ihfs�[mj_]nm�i`�nb_�[rc[f�me_f_nih�jl_m_hn�ch�f[gjl_sm�

$C[l^cmns(� -54-7�E[hpc_l(� -55/%*

-*/*-*� Ob_�meoff

Ob_�meoff�$c_*�\l[ch][m_�[h^�ojj_l�d[q%�cm�]ihmc^_l_^�ni�\_�nb_�if^_mn�[h^�gimn�

]igjf_r�]igjih_hn�i`�nb_�me_f_nih�$?_=__l(� -53-7�Mig_l�[h^�K[lmihm(� -533%(�[h^



b[m�cnm�iqh�n_lgchifi{l�l_`f_]ncha�`oh]ncih�[h^+il�_g\lsihc]�ilcach�i`�cnm�_f_g_hnm*�

Ob_�_f_g_hnm�i`�nb_�meoff�[l_�alioj_^�chni�nb_�h_oli]l[hcog�$il�]bih^li]l[hcog�ch�

nb_� [\m_h]_� i`� \ih_%(� mjf[h]bhi]l[hcog� $pcm]_li]l[hcog%� [h^� ^_lg[ni]l[hcog�

$?_=__l(� -53-7�Ccf^_\l[h^(�-5307�R_\mn_l�[h �̂R_\mn_l(� -530%*� Ob_�h_oli]l[hcog�

mollioh^m� [h^� mojjilnm� nb_� \l[ch� [h �̂ m_hm_� ila[hm� [h �̂ ][h� \_� mo\^cpc^_^� chni�

\[mc]l[hcog�[h^� f[n_l[f�\l[ch][m_�q[ffm� $Mc_jj_f(� -55/%*� Klch]cj[f�_f_g_hnm� i`�nb_�

h_oli]l[hcog�ch]fo^_�nb_�nl[\_]of[_(�j[l[]bil^[fm(�\[m[f�jf[n_(�]l[hc[f�p_ln_\l[_�il�

h_ol[f�[l]b_m�$f[n_l�i]]cjcn[f�[l]b_m�ch�[^p[h]_^�p_ln_\l[n_m%(�[h^�h[m[f�[h^�[o^cnils�

][jmof_m�$Ccf^_\l[h^(�-530%*� Ob_�mjf[h]bhi]l[hcog�$pcm]_li]l[hcog%(�mollioh^m�nb_�

il[f�][pcns(�jb[lshr�[h^�ojj_l�l_mjcl[nils�l_acih*� Dh�`cmb�[h^�mig_�[gjbc\c[hm�nb_�

mjf[h]bhi]l[hcog�]ihmcmnm�i`�nb_�d[qm�[h^�\l[h]bc[f�][lncf[a_m�qbc]b�mojjiln�nb_�acffm*�

Dh�_g\lsim�i`�[ghcin_m(� nb_�mjf[h]bhi]l[hcog�]ig\ch_m�nb_�\l[h]bc[f�[l]b_m(�qbc]b�

f[n_l�^_p_fij� chni� mnlo]nol_m� mo]b� [m� nb_�d[qm(� chh_l� _[l� immc]f_m(� [h^� bsic^� ch� nb_�

[^ofn*� Ob_� `ch[f� ]igjih_hn� i`� nb_� meoff(� nb_� ^_lg[ni]l[hcog(� cm� l_jl_m_hn_^� ch�

bcab_l�p_ln_\l[n_m� \s� nb_� h[m[fm(� pig_lm� [h^� g[rcff[_*� Dh� [^^cncih(� \ih_m� i`� nb_�

^ilm[f� [h^� f[n_l[f� [mj_]nm� i`� nb_� \l[ch][m_� `ilg� [m� [� l_mofn� i`� `omcih� i`�

^_lg[ni]l[hc[f�qcnb�h_oli]l[hc[f�il�mjf[h]bhi]l[hc[f� _f_g_hnm*� Ob_� _rn_hn�i`�nb_�

]ihnlc\oncih�\s�nb_�^_lg[ni]l[hcog�ch�nb_�`ilg[ncih�i`�nb_m_�\ih_m�p[lc_m�\_nq__h�

]f[mm_m*



')?9� Ob_�f[gjl_s�]l[hc[f�me_f_nih

Ob_� h_oli]l[hcog� [h^� mjf[h]bhi]l[hcog� ]iff_]ncp_fs� ]igjim_� nb_� ]l[hc[f�

me_f_nih�il� b_[ �̂me_f_nih �ch�f[gjl_sm*� Ob_�b_[^�me_f_nih(�hini]bil^�[h^�p_ln_\l[f�

lo^cg_hnm�l_jl_m_hn�nb_�_hncl_�me_f_nih�i`�nb_�f[gjl_s�$C[l^cmns(� -54-%*� ?o_�ni�nb_�

[\m_h]_�i`�[h�_rn_hmcp_�^_lg[f�me_f_nih�[h �̂d[qm(�nb_�f[gjl_s�b_[^�me_f_nih�^c``_lm�

`lig� nb_� bcab_l� p_ln_\l[n_� meoff� ch� nb[n� nb_l_� cm� p_ls� ]f_[l� ^_`chcncih� \_nq__h�

h_oli]l[hcog� [h^� mjf[h]bhi]l[hcog� $Mig_l� [h^� K[lmihm(� -533%*� Ob_� bcab�

jlijilncih�i`�mjf[h]bhi]l[hc[f�_f_g_hnm�ch�nb_�f[gjl_s�me_f_nih�cm�m__h�ihfs�^olcha�

nb_�_g\lsi�mn[a_�ch�bcab_l�p_ln_\l[n_m*� =_][om_�i`�nb_m_�]b[l[]n_lcmnc]m(�nb_�f[gjl_s�

me_f_nih�q[m�ih]_�]ihmc^_l_^�ni�\_�[�jlcgcncp_� `ilg�i`�nb_�p_ln_\l[n_�me_f_nih�[h �̂

[h� cffomnl[ncih� i`� biq�  ihnia_hs� l_][jcnof[n_m� jbsfia_hs *� Ciq_p_l(� ni^[s� cn� cm�

l_]iahct_^� nb[n�]_ln[ch� ]igjih_hnm� i`�\inb� f[lp[f� [h �̂ [^ofn� f[gjl_s�me_f_nihm�[l_�

bcabfs�mj_]c[fct_^�mnlo]nol_m�$Mig_l�[h^�K[lmihm(� -5337�C[l^cmns(� -54-%*� Ob_�[^ofn�

me_f_nih� ch� j[lnc]of[l� ^_gihmnl[n_m� [� hog\_l� i`� me_f_n[f� _f_g_hnm�qbc]b� b[p_� hi�

bigifiaiom�]iohn_lj[lnm�ch�inb_l�p_ln_\l[n_m� $Ccf^_\l[h^(� -5307�C[l^cmns(� -54-%*

>f[mmc][f�giljbifiac][f� ^_m]lcjncihm� i`� nb_� f[gjl_s�b_[^� me_f_nih� b[p_� \__h�

acp_h�\s�?[g[m� $-5/1(� -500%� [h �̂ Eibh_fm� $-504%*� Hil_� l_]_hn� ^_m]lcjncihm� b[p_�

\__h�g[^_�\s�?_=__l�$-53-%� [h �̂C[l^cmns� $-54-%*� Ob_�]igjf_rcns�i`�nb_� f[gjl_s�

b_[^�me_f_nih�ch]l_[m_m�qcnb�_[]b�mo]]_mmcp_�^_p_fijg_hn[f�mn[a_*� ?olcha�jlif[lp[f�

mn[a_m(� ][lncf[achiom� ]igjih_hnm� i`� nb_� h_oli]l[hcog� ch]fo^_� nb_� nl[\_]of[_� [h^�

nb_cl�][o^[f� _rn_hmcihm(� nb_� j[l[]bil^[fm(� [h �̂ nb_�\[mcnl[\_]of[l�jli]_mm_m� $Acaol_



-*-%*� =s�nb_�f[lp[f�mn[a_�nb_�f[gjl_s�h_oli]l[hcog�b[m�_rj[h^_^�ni�ch]fo^_�nb_�inc]�

[h^�h[m[f�][jmof_m�[h^� nl[\_]of[l�]iggcmmol_*

Ob_�nl[\_]of[_�[l_�nbch�li^m�i`�][lncf[a_�qbc]b�mojjiln�nb_�\l[ch�p_hnl[Ps*� Ob_s�

[l_�lioh^�ni�ip[f� ch�]limm)m_]ncih�[h �̂ _rn_h^�]l[hc[ffs�`lig�[�jichn�domn�\_bch^�nb_�

limnl[f�ncj�i`�nb_�hini]bil^�[h^�\_nq__h�nb_�inc]�][jmof_m(�ni� nb_�limnl[f�_h^�i`�nb_�

ch`oh^c\ofog*� >[o^[ffs� nb_�nl[\_]of[_� loh�j[l[ff_f� ni� _[]b�inb_l�[fiha�nb_� f[n_l[f�

[mj_]nm� i`� nb_� hini]bil^� qbc]b� nb_s�dorn[jim_*� Ob_s� ^_pc[n_� f[n_l[ffs� `lig� ih_�

[hinb_l�domn�][o^[f� ni� nb_� ncj� i`�nb_�hini]bil^� [h^� ]ihncho_�p_hnlif[n_l[ffs� ni� nb_�

\l[ch*� <n� nb_� ch`oh^c\ofog� nb_s� \_h^� chq[l^m� [h^� [l_� ohcn_^� \s� [� nl[\_]of[l�

]iggcmmol_� $Acaol_� -*.%*

Ob_�j[l[]bil^[fm� [jj_[l�bcmnifiac][ffs�[m� ][o^[f� _rn_hmcihm�i`�nb_� nl[\_]of[_*�

Ob_s�[l_� ncabnfs� `f[nn_h_^� [a[chmn� nb_� f[n_l[f� _^a_m� i`�nb_� hini]bil^� [h^� ][o^[ffs�

ohcn_� qcnb� nb_� \l[h]bc[f� [l]b_m� i`� nb_� mjf[h]bhi]l[hcog*� <h[nigc][ffs(� nb_�

j[l[]bil^[fm�[l_�m_j[l[n_^�`lig�nb_�nl[\_]of[_�\s�nb_�jl_m_h]_�i`�f[n_l[f�_rn_hmcihm�

i`�][lncf[a_(�nb_�\[mcnl[\_]of[l�jli]_mm_m(�[h^�\s�nb_cl�ihnia_hc]�ilcach�[l_�]ihmc^_l_^�

ni�\_�mjf[h]bhi]l[hc[f�_f_g_hnm� $?_=__l(� -53-7�C[l^cmns(� -54-%*

?olcha�g_n[giljbimcm�nb_�f[gjl_s�me_f_nih�oh^_lai_m�^_p_fijg_hn[f�]b[ha_m�

nb[n�l_mofn�ch�[�mfcabnfs�gil_�]igjf_r�[h^�lcac �̂me_f_nih�ch�nb_�[^ofn�$C[l^cmns(�-54-%*�

Dh� nb_� h_oli]l[hcog(� nb_� f[n_l[f� [mj_]nm� ]bih^lc`s(� [h� chn_lnl[\_]of[l� jf[n_� `ilgm�

\_nq__h�limnl[f�jilncihm�i`�nb_�nl[\_]of[_(�[h �̂[�mo\)i]of[l�[l]b�_rn_h^m�\_nq__h�nb_�

nl[\_]of[l�]iggcmmol_�[h^�nb_�inc]�][jmof_m*� Ciq_p_l(�nb_�gimn�^ilm[f�[mj_]n�i`�nb_�

h_oli]l[hcog�l_g[chm�g_g\l[hiom*�Ob_�\l[h]bc[f� \[me_n �\_]ig_m�gil_



Acaol_�-*-*� Ob_�me_f_nih�i`�nb_�f[gjl_s�ch� nb_�<%�jlif[lp[f(�=%� f[lp[f(�[h �̂>%�[^ofn�
mn[a_*� Ob_� h_oli]l[hc[f� ][lncf[a_m� [l_� fcmn_^� ih� nb_� lcabn� mc^_� i`� nb_� e_s� [h �̂
mjf[h]bhi]l[hc[f� ][lncf[a_m� ih� nb_� f_`n*� Ob_� mifc^� al_s� l_jl_m_hnm� [^^cncih[f� [^ofn�
h_oli]l[hc[f� ][lncf[a_m� hin� fcmn_^� ch� e_s*� ?c[al[gm� \[m_^� ojih� N_q_lnti``� $-5-2(�
-5-3%(�Eibh_fm� $-504%�[h^�C[l^cmns� $-54-%*
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_f[\il[n_� nb[h� nb[n� i`� _[lfc_l� mn[a_m� [h �̂ \s� nb_� [^ofn� mn[a_� cm� m_]ol_^� ni� nb_�

h_oli]l[hcog*� Ob_� mjf[h]bhi]l[hcog� _rn_h^m� ][o^[ffs� ni� `ilg� nb_� j_lc][l^c[f�

][lncf[a_�qbc]b�mollioh^m�nb_�b_[ln�ch�nb_�[^ofn*� Dn�]ihncho_m�]l[hc[ffs�ni�^_p_fij�nb_�

nihao_�$jcmnih�][lncf[a_%�[h^�nb_�][lncf[a_m�nb[n�\inb�mojjiln�nb_�\o]][f�`ohh_f�[h^�

m_lp_�[m�[h�[h]bil[a_�mcn_� `il�gom]f_m�]ihnliffcha�cnm�gip_g_hnm*

Hiljbifiac][f� ^c``_l_h]_m� \_nq__h� me_f_nihm� i`� _[]b� f[gjl_s� mn[a_� [l_�

h_]_mm[ls�[^[jn[ncihm�ni�^c``_l_hn�^c_nm(�b[\cn[nm�[h^�\_b[pciolm�$C[l^cmns(�-54-%*� Dh�

nb_� f[lp[f� mn[a_� nb_� f[gjl_s� cm� [� \olliqcha�[hcg[f� nb[n� `cfn_l� `__^m� [h^� l_kocl_m� [�

`f_rc\f_�me_f_nih*� Dh�nb_�[^ofn�mn[a_(�biq_p_l(�=%�SHXPT[Y�cm�`l__)mqcggcha�[h^�`__^m�

j[l[mcnc][ffs� ojih� \fii^�[h^� ncmmo_m� i`� `cmb*� H_n[giljbc]� ^_p_fijg_hn� i`�[� lcac �̂

][lncf[achiom�me_f_nih�_kocjm�nb_�f[gjl_s�qcnb�[h�il[f�mo]e_l�[h^�h_]_mm[ls�mojjiln�

$[hhof[l� ][lncf[a_%� `il�mo]echa� [h^� [nn[]bcha� ni� nb_� bimn*� I_q� `__^cha�mnlo]nol_m(�

ch]fo^cha�[�l[mjcha�nihao_(�[fmi�^_p_fij*

-*/*/*� Jhnia_hs�i`�nb_�p_ln_\l[n_�me_f_nih

Ob_�g[dilcns�i`�p_ln_\l[n_�me_f_n[f�_f_g_hnm�ilcach[n_�`lig�g_mi^_lg�qbcf_�nb_�

l_g[ch^_l�[l_�h_ol[f�]l_mn�^_lcp[ncp_m� $C[ff(� -533(� -5347�Plcmn(� -54/7�>[lfmih(� -5447�

C[ff�[h^�Cilmn[^com(� -544%*� <jj_h^c]of[l�me_f_n[f�_f_g_hnm7�p_ln_\l[_(�[h^�lc\m�i`�

nb_�[rc[f7�d[qm7�[h^�nb_�\[m[f�jf[n_(�j[l[]bil^[fm(�inc]m(� [h^�il\cn[f�][lncf[a_m�i`�nb_�

meoff� [l_� i`�g_mi^_lg[f� ilcach� $R_\mn_l� [h �̂R_\mn_l(� -5307� C[ff(� -5347� >[lfmih(�

-544%*� ?olcha�_g\lsia_h_mcm�g_mi^_lg� ih�_cnb_l�mc^_�i`�nb_� hini]bil^�m_ag_hnm�

chni� ^cmnch]n� \fi]em� i`� ]_ffm� il� migcn_m(� [h �̂ \_]ig_m� ila[hct_^� [m� [h� _jcnb_fcog

) *



mollioh^cha�[�]_hnl[f�]il_�$C[ff(�-5337�>[lfmih(�-544%*� Pjih�ch^o]ncih�\s�nb_�h_ol[f�

no\_�[h^�hini]bil^(� nb_� [rc[f�me_f_nih� jlia_hcnil�]_ffm� fi][n_^� ch� nb_�p_hnlig_^c[f�

[mj_]n� i`� nb_� migcn_� $nb_� m]f_linig_%(� \_]ig_� g_m_h]bsg[f� [h^� gcal[n_� chni� [�

jimcncih� mollioh^cha� nb_� hini]bil^� [h^�p_hnl[f� h_ol[f� no\_� $>[lfmih(� -544%*� Ob_�

_rnl[]_ffof[l� g[nlcr� $@>H%� jli^o]nm� i`� nb_m_� f[nn_l� mnlo]nol_m� `olnb_l� ch^o]_�

m]f_linig[f� ]_ffm� ni� ^c``_l_hnc[n_� chni� ]bih^lia_hc]� ]_ffm� i`�nb_� p_ln_\l[_� [h^� lc\m�

$Jfmih�[h^�Giq(�-53-7�C[ff(� -533%*� Ob_�l_g[chcha�g_mi^_lg�\_]ig_m�l_ila[hct_^�

chni�m_p_l[f�f[s_lm�i`�]_ffm�qbc]b�_rn_h^�mo\_]ni^_lg[ffs�`lig�nb_�migcn_m�[fiha�nb_�

f[n_l[f�[mj_]nm�i`�nb_�_g\lsi*� Ob_�ion_l�gimn�f[s_l�i`�nbcm� f[n_l[f�jf[n_�g_mi^_lg�

chn_l[]nm�qcnb�_]ni^_lg�[h �̂_p_hno[ffs�^c``_l_hnc[n_m�chni�nb_�[jj_h^[a_m�$C[ff(�-534(

Nifolmb(� -54/7�Fimb_l(� -54/%**

Ob_� ^_lg[f� me_f_nih� [h^� _f_g_hnm� i`� nb_� pcm]_li]l[hcog� [l_� ^_lcp_^� `lig�

h_ol[f�]l_mn�]_ffm�$>[lfmih(�-5447�C[ff�[h^�Cilmn[^com(� -5447�G_?io[lch�LZ�HR%$� -55/(�

Nn_gjf_�[h^�<h^_lmih(� -55/%*� I_ol[f�]l_mn�]_ffm�[l_�gcal[nils�ch�h[nol_�[h^�qbcf_�

nb_� n_gjil[f� j[nn_lh� i`�h_ol[f� ]l_mn� _gcal[ncih� p[lc_m� ^_j_h^cha� ih� mj_]c_m� [h^�

]l[hci][o^[f�fi][ncih�qcnbch�nb_�[hcg[f(�]l_mn�]_ffm�\_ach�ni�mnl_[g�ion�`lig�\_nq__h�

h_ol[f� [h^� hihh_ol[f� _]ni^_lg� [\ion� nb_� ncg_� i`� ]fimol_� i`� nb_� h_ol[f� no\_�

$Cilmn[^com(�-51,7�G_?io[lch�[h �̂O_cff_n(�-5307�Ii^_h(�-5317�Oimh_s(�-54.7�O[h�[h^�

Hillcmm)F[s(�-5427�Jmogc)T[g[mbcn[�[h^�@ni(�-55,7�N_l\_^tcd[�LZ�H R$�-55.7�@lc]emih�

[h^�K_llcm(� -55/%*� Ob_l_�[l_�`iol�^cmnch]n�jijof[ncihm�i`�h_ol[f�]l_mn�]_ffm�[fiha�nb_�

]l[hci][o^[f� ĝ m7� ]l[hc[f(� p[a[f(� nlohe� [h^� fog\im[]l[f� $Ii^_h(� -5317� O[h� [h^�

Hillcmm)F[s(� -5427�Cohn�LZ�H R$� -55-7�@lc]emih�[h^�K_llcm(� -55/7�@cm_h�[h^�R_mnih(
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-55/7�=lihh_l)Al[m_l(� -550%*� I_ol[f�]l_mn�]_ffm�g[s�gcal[n_�[fiha�m_p_l[f�j[nbq[sm�

ch]fo^cha�\_h_[nb�nb_�^ilm[f�_]ni^_lg(�nblioab�nb_�limnl[f�jilncih�i`�nb_�migcn_m(�il�

nb_s� g[s� l_g[ch� ]fim_� ni� nb_cl� ilcach[f� fi][ncih� $>[lfmih(� -5447� =lihh_l)Al[m_l(�

-550%*� Ob_�jb_hinsjc]�`[n_�i`�h_ol[f�]l_mn�]_ffm�l_mofnm�`lig�]igjf_r�chn_l[]ncihm�i`�

]l[hci][o^[f� ilcach� i`�h_ol[f� ]l_mn� ]_ff(� gcal[ncih� lion_� n[e_h(� [h^� _hpclihg_hn[f�

mncgofc�l_]_cp_^�[fiha�nbcm�lion_�$>[lfmih(� -5447�C[ff�[h^�Cilmn[^com(�-5447�=lihh_l)�

Al[m_l(�-550%*� Ail�_r[gjf_(�]l[hc[f�[h^�nlohe�h_ol[f�]l_mn�]_ffm�nb[n�gcal[n_�\_h_[nb�

nb_�^ilm[f�_]ni^_lg�^c``_l_hnc[n_�chni�jcag_hn�]_ffm�qbcf_� nbim_�nb[n�l_g[ch�]fim_�ni�

nb_�ilcach[f�mcn_�[fiha�mc^_�nb_�h_ol[f�no\_�^_p_fij�chni�a[hafc[*� >l[hc[f�h_ol[f�]l_mn�

]_ffm�^c``_l�`lig� nlohe�h_ol[f� ]l_mn� ]_ffm� ch� nb[n� nb_s�]ihnlc\on_� ni�]ihh_]ncp_� ncmmo_�

mo]b�[m� nbim_�i`�gom]f_m(�\fii^�p_mm_fm(�g_hcha_m�[h �̂ nbslic �̂ af[h^*� Ob_s�[l_�[fmi�

[\f_�ni�̂ c``_l_hnc[n_�chni�]ihh_]ncp_�ncmmo_�[h �̂]l[hci`[]c[f�me_f_n[f�_f_g_hnm�ch]fo^cha�

\l[h]bc[f� [l]b_m(� _[l� immc]f_m(� f[lshr(� bsic (̂� d[qm(� nl[\_]of[_(� [h^� `[]c[f� \ih_m�

$G_Gc_pl_� [h^� G_� ?io[lch(� -5317� C[ff(� -5347� G_Gc_pl_(� -5347� Ii^_h(� -5447�

Obiliaii^(�-5447�>[lfmih(�-5447�=lihh_l)Al[m_l(�-550%*� Olohe�h_ol[f�]l_mn�]_ffm�f[]e�

nb_�jin_hnc[f� ni�^_p_fij�chni�me_f_n[f�_f_g_hnm� $Ii^_h(� -544%*

H_mi^_lg[f�il�_]ni^_lg[f�a_lg�f[s_lm�^_mnch_^�ni�\_]ig_�j[ln�i`�nb_�me_f_nih�

^c``_l_hnc[n_�chni�g_m_h]bsg_�qbc]b� nl[hm`ilgm�^cl_]nfs�chni�\ih_�\s�nb_�jli]_mm�i`�

chnl[g_g\l[hiom�immc`c][ncih(�il�chni�][lncf[a_(�qbc]b�g[s�f[n_l�\_�l_jf[]_^�\s�\ih_%�

\s�[�jli]_mm�i`�_h^i]bih^l[f�immc`c][ncih�$Eohko_cl[�LZ�HR%$� -5427�=fiig�[h^�A[q]_nn(�

-550%*� Dh� chnl[g_g\l[hiom� \ih_� `ilg[ncih(� g_m_h]bsg_� ^c``_l_hnc[n_m� chni�

`c\li\f[mnm�[h^�imn_i\f[mnm*� Ac\li\f[mnm�jli^o]_�[�g_mbqile�i`�]iff[a_h�[h �̂l_nc]of[l
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`c\l_m�ih� nij�i`�qbc]b�[j[ncn_�gch_l[fm� [l_� ^_jimcn_^�\s� imn_i\f[mnm� $R_\mn_l�[h^�

R_\mn_l(� -530%*� Af[n� \ih_m� ch� nb_� meoff� [h �̂ nb_� fcg\� acl^f_m� [l_� `ilg_^� \s� nbcm�

jli]_mm*

=ih_m� i`� fcg\m(� [jj_h^[a_m(� p_ln_\l[f� ]ifogh(� lc\m(� mn_lhog(� [h^� \l[ch][m_�

^_p_fij� \s� _h^i]bih^l[f� immc`c][ncih*� @r]_jn� `il� nb_� ]_lpc][f� p_ln_\l[f� ]ifogh�

$Jfmih�[h^�Giq(� -53-%(�nb_�`clmn�mn_j�ch�_h^i]bih^l[f�\ih_�`ilg[ncih�ch�nb_�_g\lsi�

cm�ila[hct[ncih�i`�g_m_h]bsg_� chni� ]ih^_hm[ncihm�i`�]_ffm� $g_g\l[hiom� me_f_nih%*�

Obcm�ila[hct[ncih�i`�nb_�g_m_h]bsg_�i]]olm�[m�[�l_mofn�i`�ch^o]ncp_� chn_l[]ncihm�ih�

nb_�j[ln�i`�_jcnb_fc[�mo]b�[m� nb[n�i`�nb_�hini]bil^�il�h_ol[f� no\_� $C[ff(� -5347�=^_(�

-54/7�C[ff(� -54/[(\7�Fimb_l(� -54/7�Nifolmb(� -54/7�N[oh^_lm(� -5447�C[ff�[h^�Hcs[e_(

-55.%*� >ih^_hm[ncihm�[l_�mnlo]nol_m�^cmnch]n�`lig�\f[mn_g[m�[h^�[hf[a_m�$C[ff�[h^�

Hcs[e_(� -55.%*� >_ffm� i`� [� jl_]bih^lia_hc]� ]ih^_hm[ncih� fim_� nb_cl� g_m_h]bsg[f�

]b[l[]n_lcmnc]m� [h^� _rbc\cn� [� bcab� ho]f_i)]snijf[mgc]� l[nci(� f[la_� ho]f_ifc(� mg[ff�

gcni]bih^lc[(�jf_hnc`of�̀ l__�lc\imig_m�[h^�[�jiilfs�̂ _p_fij_^�_h^ijf[mgc]�l_nc]ofog�

$Biof^�LZ�HR%$� -53.7�N_[lfm�LZ�HR%$� -53.7�Obiliaii^�[h^�Cch]b]fc``_(� -5317�C[ff(� -5347�

@^_(� -54/7� C[ff� [h^� Hcs[e_(� -55.%*� ?c``_l_hnc[ncih� i`� ]_ffm� i`� nb_� g_m_h]bsg[f�

]ih^_hm[ncih� chni� ]bih^li\f[mnm� cm� g[le_^� \s� jli^o]ncih� i`� ][lncf[a_� g[nlcr�

gif_]of_m� qbc]b� l_mofn� ch� nb_� `ilg[ncih� i`� nb_� ][lncf[achiom�gi^_f� i`�nb_� me_f_n[f�

_f_g_hn�$@^_(�-54/%*� ?olcha�_h^i]bih^l[f�immc`c][ncih(�\ih_�cm�^_jimcn_^�^cl_]nfs�ch�

nb_� ][lncf[achiom� gi^_f� [h^� nb_� ][lncf[a_� cm� _p_hno[ffs� l_gip_^� $Eohko_cl[� LZ� HR%$�

-5427�=fiig�[h^�A[q]_nn(�-550%*� Dh�hihimmc`c_^�me_f_n[f�ncmY�d]m(�mo]b�[m�nbim_�i`�nb_�

f[gjl_s(� nl[]b_[f�[h^� f[lsha_[f� ][lncf[a_m(� nb_� ][lncf[a_�j_lmcmnm� ch�nb_� [^ofn*
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-*0*� NF@G@O<G�ODNNP@N

Klch]cj[f�me_f_n[f�ncmmo_m�ch]fo^_�]_ffof[l�\ih_(�]bil^ic^[f(�]bih^lic^[f�$][lncf[a_)�

fce_%(� ][f]c`c_^�][lncf[a_(� nlo_� ][lncf[a_(�go]i][lncf[a_(� [mjc^ch� $[]_ffof[l�\ih_%(� [h �̂

hini]bil^[f�ncmmo_�$N]b[``_l(�-5/,7�Himm�[h^�Himm)N[f_hncdh(�-54/7�=_l_m`il^(�-55/%*�

Ob_� f[nn_l� nqi� ncmmo_� nsj_m�qcff�hin�\_� ]ihmc^_l_^*� =ih_� cm� [� p_ls� lcac �̂ ncmmo_� [m�[�

l_mofn�i`�^_jimcncih�i`�][f]c`c_^�g[n_lc[f�ch� cnm�g[nlcr(�qbc]b�]ihn[chm�nsj_�D�]iff[a_h�

$C[ff(� -534%*� Ob_� lcac ĉns� l_kocl_^� ni� jlipc^_� mojjiln� `il� [h� ila[hcmg� cm� ]fim_fs�

l_f[n_^�ni�nb_�mct_�i`�nb_�ila[hcmg�[h �̂ nb_�g_^cog�i`�cnm�_hpclihg_hn*� Iih[ko[nc]�

mj_]c_m� l_kocl_� mojjiln� i`�[h� immc`c_^� me_f_nih*� =ih_� cm� `ioh^� ch� [ff� p_ln_\l[n_m�

bcab_l�ch�nb_�_pifoncih[ls�bc_l[l]bs�nb[h�>bih^lc]nbs_m7�mb[lem�[h �̂]s]fimnig_m�b[p_�

fimn�\ih_� m_]ih^[lcfs�nblioab�l_al_mmcih� $R_\mn_l�[h �̂R_\mn_l(� -5307� C[ff(� -534%*�

Ciq_p_l(�mb[lem�b[p_�^_p_fij_^�][f]c`c_^�][lncf[a_� `il�[^^cncih[f�mojjiln�$R_\mn_l�

[h^�R_\mn_l(� -530%*

Dh� n[r[� fiq_l� nb[h� l_jncf_m� ih� nb_� _pifoncih[ls� m][f_(� ch]fo^cha� mig_�

chp_ln_\l[n_m� $Himm� [h^� Himm)N[f_hncdh(� -54/%(� nb_l_� [l_� m_p_l[f� giljbifiac][ffs�

^cmnch]n�me_f_n[f�ncmmo_m*� Ob_m_�bcabfd�]_ffof[l�ncmmo_m�ch]fo^_�]bil^ic^[f�ncmmo_(�qbc]b�

cm�`ioh^� ch�jlcgcncp_� `cmb�mo]b�[m� nb_�>bcg_l[� $Himm�[h^�Himm)N[f_hncdh(� -54/%�[h �̂

]bih^lic^[f� ncmmo_(� `ioh^� ch� _jcafinn[f� ][lncf[a_m� i`�mig_� li^_hnm� [h^� nb_�<]bcff_m�

n_h^ih� i`�`liam*� >bih^lic^[f� ncmmo_� cm�gil_� ila[hct_^� nb[h� ]bil^ic^[f� ncmmo_� [h �̂

_rbc\cnm�f[la_(�ipic^�]bih^li]sn_m�ch�[�mj[lm_�g[nlcr�$Himm�[h^�Himm)N[f_hncdh(�-54/%*�

Ho]i][lncf[a_� i`� nb_� f[lp[f� f[gjl_s� h_oli]l[hcog� cm� [� mj_]c[fct_^� `ilg� i`� fiim_�

]ihh_]ncp_� ncmmo_� ohcko_� ni� f[gjl_sm� $Rlcabn� [h �̂ Tiomih(� -54.%*� Dn� l_n[chm
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_g\csihc]�ko[fcnc_m�[h^�cm�[\f_�ni�^_^c``_l_hnc[n_�chni�][lncf[a_�^olcha�g_n[giljbimcm�

<lgmnliha�LZ�H9$� -543%*

-*0*-*� Q_ln_\l[n_�][lncf[a_

Olo_� ][lncf[a_(� fce_�\ih_(� cm� [� ]ihh_]ncp_� ncmmo_� nb[n� ]ihmcmnm�i`�]_ffm� fscha�ch�[�

m_f`)mshnb_mct_^�g[nlcr*� Ob_�g[nlcr� cgj[lnm� `oh]ncih[f�jlij_lnc_m*� Dn� cm� nb_�g[nlcr�

l[nb_l� nb[h� nb_� ]bih^li]snc]� jb_hinsj_� nb[n� ]b[l[]n_lct_m� nb_� ][lncf[a_� ]_ff*� Ob_�

g[nlcr�cm�]igjim_^�i`�[�`c\lcff[l�]igjih_hn(�qbc]b�jlipc^_m�mnlo]nol[f�chn_alcns�[h^�

`l[g_qile�`il�nb_�[nn[]bg_hn�i`�nb_�alioh^�mo\mn[h]_*� Blioh^�mo\mn[h]_� ]ihmcmnm�

jl_^igch[n_fs�i`�[�n_lnc[ls�]igjf_r�i`�f[la_�jlin_iafs][hm� $[aal_][h%(�fche�jlin_chm�

[h^�bs[folihc]�[]c^*� <h]bilch(�]bih^lih_]nch(�nsj_�QD�]iff[a_h�[h^�][lncf[a_�g[nlcr�

jlin_ch� $>HK%�[l_� chpifp_^� ch� [nn[]bg_hn�i`�]bih^li]sn_m� ni� nb_�g[nlcr*

Obl__�p_ln_\l[n_�][lncf[a_m�[l_�]f[mmc][ffs�^_m]lc\_^�\[m_^�ojih�nb_�]igjimcncih�

i`� nb_cl� `c\lcff[l� ]igjih_hn6� -%� bs[fch_� ][lncf[a_� i`� nb_� him_(� f[lshr(� nl[]b_[� [h^�

\lih]bc(�p_hnl[f� _h^� i`�nb_� lc\m(� [lnc]of[l� mol`[]_� i`� nb_�dichnm(� _jcjbsm_[f�jf[n_� i`�

fiha�\ih_m�[h^�][lncf[achiom�gi^_f�i`�nb_�_g\lsi(�qbc]b�]ihn[chm�jl_^igch[hnfs�nsj_�

DD� ]iff[a_h� $=fiig� [h^� A[q]_nn(� -550%7� .%� _f[mnc]� ][lncf[a_� i`� nb_� _[l� [olc]f_(�

_omn[]bc[h�no\_m�[h^�_jcafinncm(�qbc]b�b[m�[�jl_^igch[h]_�i`�_f[mnc]�`c\_lm�]igjim_^�

i`�[giljbiom�_f[mnch�[h^�gc]li`c\lcfm�ch�[^^cncih�ni�nsj_�DD�]iff[a_h�$H[sh_�[h^�pih�

^_l� H[le(� -54/7� Fimnipc])Fh_t_pc]� LZ� H9$� -542%7� [h^� /%� `c\li][lncf[a_� `ioh^� ch�

chn_lp_lnv\l[f�̂ cm]m�[h^�[nn[]bg_hnm�i`�mig_�fca[g_hnm�ni�\ih_(�qbc]b�]ihn[chm�gimnfs�

nsj_� D� ]iff[a_h� $Nni]eq_P(� -5357� =_hd[gch� [h^� @p[hm(� -55,%*� Cs[fch_� ][lncf[a_
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g[nlcr�cm�\s�`[l�nb_�gimn�mno^c_^�[h �̂\_mn�oh^_lmnii^�i`�nb_�nbl__�][lncf[a_m*� Ail�nbcm�

l_[mih� nb_� `iffiqcha�^_m]lcjncih�i`�]igjimcncih� [h^� mnlo]nol[f�ila[hct[ncih�qcff�\_�

\[m_^�ojih�nbcm�][lncf[a_� nsj_*

Ac\lcff[l� ]iff[a_h� cm� l_mjihmc\f_� `il� nb_� n_hmcf_� mnl_hanb� i`�][lncf[a_� [h^� cm� nb_�

g[dil�mnlo]nol[f�jlin_ch�i`�g[nlcr(� ]igjlcmcha�0,)1,!� $H[sh_� [h �̂ pih� ^_l�H[le(�

-54/7�Pjbifn�[h �̂Jfm_h(�-55-%*� >iff[a_h�`c\lcfm�ch�p_ln_\l[n_�ncmmo_�[l_�jifsg_lct_^�

`ilgm�i`�nliji]iff[a_h(�[�mifo\f_�gihig_lc]�`ilg�i`�nb_�]iff[a_h�jlin_ch� $N_l[`chc)�

Al[][mmchc�[h^�Ngcnb(�-530%*� Oliji]iff[a_h�ch�nolh�cm�]igjim_^�i`�nbl__�jifsj_jnc^_�

]b[chm� chn_lnqch_^� ch� [� b_fcr*� Ob_m_� [l_� mn[\cfct_^� \s� ]ip[f_hn� ]limm)fche[a_m� [h �̂

bs^lia_h�\ih^cha�\_nq__h� nb_� ]b[chm� $Nni]eq_ff(� -5357�H[sh_�[h^�p[h� ^_l�H[le(�

-54/7�Gchm_hg[s_l(�-55-%*� Osj_�DD�]iff[a_h�cm�]igjim_^�i`�nbl__�if$DD%�]b[chm�qbcf_�

nsj_�D�]iff[a_h�cm�]igjim_^�i`�ih_�[�.�[h^�nqi�[�-$-%�]b[chm*� J`�nb_�`c`n__h�^c``_l_hn�

]iff[a_hm�ehiqh� $Gchm_hg[s_l(� -55-%(� hch_� $D(� DD(� DDD(�Q(� QD(� DS(� S(�SD(�SDDD%� b[p_�

\__h� l_jiln_^� ni� \_� jl_m_hn� ch� bs[fch_� ][lncf[a_(� ^_j_h^cha� ih� nb_� ][lncf[achiom�

mnlo]nol_� [h^� mn[a_�i`�^c``_l_hnc[ncih� $N[h^\_la(� -55-7� =lo]eh_l�[h^�p[h�^_l�M_mn(�

-550%*

Dn�b[m�\__h� _mn[\fcmb_^� nb[n�Osj_� DD� cm� nb_� ]b[l[]n_lcmnc]�]iff[a_h� i`�][lncf[a_�

g[nlcr*� Ciq_p_l(� l_]_hn�_r[gch[ncihm� b[p_� ^_gihmnl[n_^� nb[n�[� hog\_l�i`�inb_l�

gchil�]iff[a_hm�[fmi�]ihnlc\on_�ni�nb_�]igjimcncih�i`�][lncf[a_�`c\lcfm*� <aal_a[ncihm�

i`�]iff[a_h�nsj_�DD�[lioh^�[�]il_�i`�]iff[a_h�nsj_�SD�[l_�mn[\cfct_^�\s�]limm)fchem�qcnb�

[�hih`c\lcff[l�]iff[a_h(�nsj_�DS(�ih�nb_�mol`[]_�i`�nb_�`c\lcf�$p[h�^_l�M_mn�[h^�H[sh_(�

-5447� =lo]eh_l� [h^� p[h� ^_l� M_mn(� -550%*� >[lncf[a_� g[nlcr� jlin_ch� cm� \_fc_p_^� ni

) 0



`olnb_l� [mmcmn� ila[hct[ncih� i`� nb_� ]iff[a_h� `c\lcf� \s� \ch^cha� ni� [^d[]_hn� _h^m� i`�

mol`[]_)fi][n_^(�]iff[a_h�nsj_�DD�gif_]of_m� $Rchn_l\innig�LZ�H R$� -55.%*� Dn�cm�qilnb�

hincha�nb[n�qbcf_� cl� ][lncf[a_� ]iff[a_h� nsj_� DS� cm� nbioabn� ni�jf[s�[h� cgjiln[hn�lif_�

ch�mn[\cfctcha�nb_�nsj_�DD�]iff[a_h�gif_]of_m(�nsj_�DD�cm�[fmi�`ioh^�qcnbion�nsj_�DS�ch�

\[m_g_hn� g_g\l[h_m� ch� _[lfs� [pc[h� _g\lsim� [h^� nb_� hini]bil^*� Dn� cm� nb_l_`il_�

momj_]n_^�nb[n�nsj_�DD�g[s�jf[s�gofnc`oh]ncih[f�lif_m�ch^_j_h^_hn�i`�chn_l[]ncihm�qcnb�

nsj_�DS�$Fimb_l�[h^�Nifolmb(� -545%*

>[lncf[a_� g[nlcr� ]ihn[chm� `cp_� jlin_iafs][hm6� [aal_][h(� ^_]ilch(� \cafs][h(�

`c\ligi^ofch(�[h^�]iff[a_h�nsj_�DS�$`il�l_pc_qm�i`�mnlo]nol_�[h^�`oh]ncih�m__�O[e[ac(�

-55,7� T[h[acmbcn[(� -55/7� C[l^chab[g�LZ� HR$� -5507� Mioabf_s� [h^�G__(� -550%*� Ob_�

gimn�[\oh^[hn�jlin_iafs][h� ch� ][lncf[a_(� [aal_][h(� cm�]igjim_^�i`�[� f[la_�hog\_l�

i`�afs]im[gchiafs][hm(�e_l[nch�[h^�]bih^licnch�mofjb[n_(� ]ip[f_hnfs�\ioh^�ni�[�]il_�

jlin_ch� ch�[� \innf_\lomb �[ll[ha_g_hn*� M_mcfc_h]s�i`�][lncf[a_� cm�[nnlc\on_^� ni� nb_�

bs^lijbcfc]� h[nol_� i`� nb_� f[la_� hog\_l� i`� h_a[ncp_fs� ]b[la_^� [aal_][h�

afs]im[gchiafs][hm*� Hihig_lm�i`�[aal_][h�[nn[]b�ni�fiha�mnl[h^m�i`�bs[folihc]�[]c^�

ni� `ilg� f[la_� [aal_][h� [aal_a[n_m� qbc]b� [l_� nb_� m_]ih^� jlch]cj[f� ]igjih_hn� i`�

][lncf[a_*� Ob_�mol`[]_�i`�nb_�][lncf[a_�]iff[a_h�`c\lcf�mojjilnm�nb_�mg[ff�jlin_iafs][hm�

^_]ilch� [h^� `c\ligi^ofch(� qbc]b� [mmcmn� ch� [nn[]bcha� nb_� `c\lcf� ni� nb_� [aal_][h�

[aal_a[n_�$=lo]eh_l�[h^�p[h�^_l�M_mn(�-5507�Mioabf_s�[h^�G__(�-550%*� ?_]ilch�[fmi�

\ch^m�ni�[h^�l_aof[n_m�aliqnb�`[]nil�OBA)=*� =cafs][h�cm�fi][fct_^�ch�nb_�j_lc]_ffof[l�

g[nlcr�[h^� cm�\_fc_p_^� ni�chn_l[]n�qcnb� ]iff[a_h� nsj_� DQ*
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-*0*.*� Pfnl[mnlo]nol_�i`�][lncf[a_

Pfnl[mnlo]nol_� i`� ]bih^li]sn_m� b[m� \__h� ^_m]lc\_^� ch� ^_n[cf� \s� N_[lfm� LZ� HR�

$-53.%7�Obiliaii^�[h^�Cch]bfc``_� $-531%7�Nni]eq_ff�$-535%7�Nb_f^ih�$-54/%7�Fimb_l�

$-54/%7� Cohtce_l� [h^� C_llg[hh� $-540%� [h �̂ Cohtce_l� [h^� N]b_he� $-540%*�

>bih^li]sn_m� [l_� lioh^� ni� ipic^� ch� mb[j_(� qcnb� [� f[la_� ho]f_om� [h^� lo``f_^� ]_ff�

g_g\l[h_*� Ob_� jlid_]ncihm� i`� nb_� g_g\l[h_� ]ihn[ch� g[hs� gc]li`cf[g_hnm� nb[n�

_rn_h^�chni�nb_�mollioh^cha�g[nlcr*� Ng[ff�chp[ach[ncihm(�][p_if[_(�[l_�]b[l[]n_lcmnc]�

i`� ]bih^li]sn_� jf[mg[� g_g\l[h_m� $Cilnih(� -55/%*� Bfs]ia_h� cm� [\oh^[hn� ch�

]bih^li]sn_m(�[h^�g[hs�i`�nb_m_�]_ffm(�_mj_]c[ffs�nbim_�i`�_f[mnc]�ncmmo_(�]ihn[ch�f[la_�

fcjc^�^lijf_nm�$<h^_lmih(�-5207�Eohko_cl[�LZ�HR$�-5427�Nb_f^ih(�-54/%*� Himn�]_ffm�[fmi�

_rbc\cn�gc]lino\of_m�[h^�[�]cfcog*� Hiljbifias�i`�][lncf[a_�]_ffm�p[lc_m�^_j_h^cha�ih�

nb_cl� mn[n_� i`�g[nolcns� [h^� jimcncih� qcnbch� nb_� ][lncf[a_� $Jfmih� [h^� Giq(� -53-%*�

?olcha� _[lfs� ^c``_l_hnc[ncih(� ]bih^lia_hc]� ]_ffm� [l_� `f[nn_h_^� ]_ffm� qcnb� ^_hm_�

]snijf[mg(�jiilfs�̂ _p_fij_^�lioab�_h^ijf[mgc]�l_nc]ofog�$M@M%(�`_q�Bifac�m[]]of_m�

[h^� m_]l_nils�p_mc]f_m*� >bih^li\f[mnm� $][lncf[a_� ]_ffm� nb[n� [l_� []ncp_fs�mshnb_mctcha�

][lncf[a_�g[nlcr%�b[p_�hog_liom�gcni]bih^lc[(�[]ncp_�Bifac�]igjf_r_m�qcnb�[mmi]c[n_^�

m_]l_nils�p_mc]f_m�[h^�[\oh^[hn�M@M*� Dh� nb_� `ch[f� mn[a_m�i`�g[nolcns�][lncf[a_�]_ffm�

$]bih^li]sn_m%� _rbc\cn�j[f_� ]snijf[mg(� `_q�Bifac� [h �̂ `l[ag_hnm�i`�M@M�]cmn_lh[_*�

Ob_�]_hnl[ffs�fi][n_^�]_ffm�i`�g[nol_�][lncf[achiom�mnlo]nol_m�a_h_l[ffs�^cmjf[s�nb_m_�

`_[nol_m*� >[lncf[a_�g[nlcr�[jj_[lm�ofnl[mnlo]nol[ffs�[m�[�h_nqile�i`�]iff[a_h�nsj_�DD�

`c\lcfm� $-,).,hg� ch� ^c[g_n_l%� nb[n� ^i� hin� _rbc\cn� [� ^cmnch]n� \[h^cha� j[nn_lh*�

Dhn_l^cmj_lm_^� [giha� nb_� `c\lcff[l� ]igjih_hnm� [l_� g[nlcr� al[hof_m� $.,)/,hg� ch

.,



^c[g_n_l%*� Dh�lionch_�_f_]nlih�gc]lim]ijc]�jl_j[l[ncihm(�nb_m_�al[hof_m�[l_�mnlo]nol[f�

l_jl_m_hn[ncihm�i`�gihig_lm�$C[m][ff(�-54,%�il�aliojm�$Kbcffcjm�[h^�Kinn_ha_l(�-545%�

i`�]iff[jm_^�[aal_][h�[aal_a[n_m*

-*0*/*� G[gjl_s�me_f_n[f�ncmmo_m

Ob_� _hncl_� me_f_n[f�msmn_g�i`�nb_� f[gjl_s� cm� ][lncf[achiom*� G[gjl_s�][lncf[a_�

l_m_g\f_m�g[gg[fc[h�[h �̂[pc[h�bs[fch_�][lncf[a_�[n�nb_�alimm�[h^�fcabn)gc]lim]ijc]�

f_p_f� $C[l^cmns(� -54-%*� =inb�][lncf[a_� nsj_m�[l_�qbcn_�[h^� nl[hmfo]_hn(�\on�f[gjl_s�

][lncf[a_� b[m�\__h� `ioh^� ni�\_� ofnl[mnlo]nol[ffs� [h �̂\ci]b_gc][ffs�^cmnch]n� `lig�[ff�

inb_l� ehiqh�p_ln_\l[n_� ][lncf[a_m� $Rlcabn� _n� [f*(� -54/7� Rlcabn� [h^�Tiomih(� -54/7�

Mi\mih�LZ�HR%$� -55/%*� Dhcnc[ffs� f[gjl_s� ][lncf[a_�q[m� nbioabn� ni� ]ihn[ch� _f[mnch� il�

_f[mnch)fce_� mo\mn[h]_m(� mch]_� jimcncp_� bcmni]b_gc][f� l_[]ncihm� q_l_� i\n[ch_^� qcnb�

mn[chm�mo]b�[m�Q_lbi_``�m�_f[mnch�mn[ch(�\on�\ci]b_gc][f�[h[fsmcm�b[m�jlip_h�inb_lqcm_�

$Rlcabn�LZ�HR%$�-54/%*� Pfnl[mnlo]nol[f�_r[gch[ncih�b[m�mbiqh�nb[n�ohfce_�nb_�l[h^igfs�

^cmnlc\on_^� nsj_� DD� ]iff[a_h� `c\lcfm� nb[n� ]igjim_� 0,)1,!� i`� nb_� ^cs� q_cabn� i`� [�

g[gg[fc[h� ][lncf[a_� $H[sh_�[h �̂pih� ^_�H[le(� -54/%(�g[nlcr�i`�f[gjl_s�][lncf[a_�

]ihn[chm�[�]igjf_r�h_nqile�i`�\l[h]b_^�g[nlcr�`c\lcfm� $-1)0,�hg�ch�^c[g_n_l%(�p_ls�

fcnnf_� ]iff[a_h� [h^� hi� i\m_lp[\f_� _f[mnch� ]igjih_hn� $Rlcabn� [h^� Tiomih(� -54/7�

Rlcabn�LZ�HR%$�-544%*� Ciq_p_l(�g[nlcr�al[hof_m�mcgcf[l�ni�nbim_�i`�g[gg[fc[h�bs[fch_�

][lncf[a_�[l_�jl_m_hn�[h^�[l_�\_fc_p_^� ni�\_�]iff[jm_^�[aal_][h�gif_]of_m*

=l[h]b_^�g[nlcr�`c\lcfm� ch�f[gjl_s�][lncf[a_�[l_�giljbifiac][f�l_jl_m_hn[ncihm�

i`�[�mnlo]nol[f�jlin_ch(� f[gjlch(�ohcko_� ni�f[gjl_s�][lncf[a_� ][ff_^�f[gjlch� $Rlcabn

.-



[h^�Tiomih(� -54/%*� G[gjlch�b[m�\__h�`ioh^� ni�]igjlcm_�00)1-!�i`�[^ofn�[hhof[l�

][lncf[a_� $Rlcabn�LZ�HR%$� -54/%*� M_]_hnfs(�go]b� ch`ilg[ncih�ih� nb_�\ci]b_gcmnls�i`�

nbcm�jlin_ch�b[m�\__h�[]]ogof[n_^�$Mi\mih�LZ�HR%$�-55/%*� G[gjlch�b[m�\__h�cmif[n_^�

`lig� [hhof[l� ][lncf[a_� i`� [^ofn� f[gjl_s� [h �̂ cnm� [gchi� []c^� m_ko_h]_� ^_n_lgch_^*�

Kifs]fih[f� [hnc\i^c_m� ni� [� mifo\f_� ]igjih_hn� i`�f[gjlch� b[p_�\__h� jli^o]_^�[h �̂

om_^� ni� fi][fct_� f[gjlch� cggohi]sni]b_gc][ffs� qcnbch� ncmmo_� m_]ncihm*�

Jfcaiho]f_inc^_�jli\_m�ni�f[gjlch�gMI<�b[p_�\__h�mshnb_mct_^�[h^�om_^�ni�jli\_�

Iilnb_lh�\finm�i`�nin[f�MI<�cmif[n_^� `lig� [hhof[l�][lncf[a_*� <�]?I<�fc\l[ls�b[m�

\__h�jli^o]_^�`il�nbcm�m[g_�][lncf[a_*� Obcm� ch`ilg[ncih�b[m�jlipc^_^�h_q�[p_ho_m�

`il�l_m_[l]b�ih� f[gjl_s�][lncf[a_� [h �̂ ]bih^lia_hc]�g_]b[hcmgm*

Dh� l_]_hn� ^_][^_m� go]b� ch`ilg[ncih� b[m� \_]ig_� [p[cf[\f_� ih� a_h_nc](�

\ci]b_gc][f�[h^�ofnl[mnlo]nol[f�[mj_]nm�i`�]bih^lia_h_mcm�ch�bcab_l�p_ln_\l[n_m*� Obcm�

ch`ilg[ncih� b[m� ]ihnlc\on_^� ni� iol� oh^_lmn[h^cha� i`� me_f_nia_h_mcm*� Dn� b[m�

cffogch[n_^� ihnia_hc]� ilcachm(� jli]_mm_m� i`�gcal[ncih� [h^� ^c``_l_hnc[ncih(� me_f_n[f�

j[nn_lhcha(� ch^o]ncih� g_]b[hcmgm(� a_h_� l_aof[ncih(� [h^� g[nlcr� `ilg[ncih� [h^�

\ci]b_gcmnls*� Dh�]ihnl[mn�iol�ehiqf_^a_�i`�]bih^lia_hc]�g_]b[hcmgm�ch�nb_�f[gjl_s�

cm�fcgcn_^*� Dh�[^^cncih�ni�nb_�]f[mmc][f�bcmnifiac][f�_r[gch[ncihm�\s�?[g[m�$-500%�[h^�

Eibh_fm� $-504%(� [h^�\ci]b_gc][f� mno^c_m� \s�Rlcabn�LZ� HR%� $-54/%� [h �̂ Mi\mih�LZ�HR%�

$-55/%(� ]bih^lia_h_mcm� ch� nb_� g_n[giljbc]� f[gjl_s� b[m� \__h� _r[gch_^�

ofnl[mnlo]nol[ffs� [h^� cggohi]sni]b_gc][ffs� ch� [� m_lc_m� i`� mno^c_m� \s� Rlcabn� [h �̂

Tiomih� $-54.%� [h^� <lgmnliha� LZ� HR%� $-543%*� Ciq_p_l(� mno^c_m� ih� ]bih^lia_hc]�

g_]b[hcmgm�^olcha�_g\lsihc]�[h �̂jlif[lp[f�mn[a_m�[l_�fcgcn_^�ni�nb_�[`il_g_hncih_^

..



]f[mmc][f� bcmnifiac][f� _r[gch[ncihm� [h �̂ l_]_hn� _rnclj[ncih� _rj_lcg_hnm� \s� I_qnb�

$-512%� [h^�G[hacff_�[h^�C[ff� $-542(� -544[(\%*� =ci]b_gc][f�[h[fsmcm�i`�nb_�f[gjl_s�

me_f_nih�b[m�^_gihmnl[n_^�_rcmn_h]_�i`�[�jl_pciomfs�ohehiqh�hih]iff[a_hiom)\[m_^�

p_ln_\l[n_�][lncf[a_*� >ihncho_^�l_m_[l]b�ih�nb_�gif_]of[l�\cifias�[h^�\ci]b_gc][f�

[mj_]nm� i`� g_]b[hcmgm� mo]b� [m� ]bih^lia_h_mcm(� nb[n� [l_� ch� jf[]_� ^olcha� _[lfs�

^_p_fijg_hn[f� [h^� g_n[giljbc]� mn[a_m(� g[s� jlipc^_� [fn_lh[ncp_� g_nbi^m� i`�

]ihnliffcha�f[gjl_s�jijof[ncihm*� =_`il_�mo]b�l_m_[l]b�cm�oh^_ln[e_h(�biq_p_l(�nb_l_�

gomn�\_�[�]f_[l�oh^_lmn[h^cha�i`�nb_�\[mc]�giljbifias�[h^�^_p_fijg_hn[f�j[nn_lhm�

i`�nb_m_�g_]b[hcmgm*

Ob_�joljim_�i`�nbcm�mno^s�cm�ni�^_m]lc\_�nb_�giljbifias�[h^�gif_]of[l�\cifial�

i`�]bih^lia_h_mcm�ch�jlif[lp[f�[h �̂g_n[giljbc]�mn[a_m�i`�=LZXUS_`UT�SHXPT[Y%� Obcm�

ch`ilg[ncih� qcff� ]ihnlc\on_� ni� oh^_lmn[h^cha� i`� l_f[ncihmbcjm� \_nq__h� nb_�

]bih^lia_hc]�jli]_mm_m�ch�jlcgcncp_�hih]iff[a_hiom)\[m_^�][lncf[a_m�[h^�nbim_�ch�nb_�

]iff[a_hiom)\[m_^�][lncf[a_m�i`�bcab_l�p_ln_\l[n_m*

./



-*1*� M@N@<M>C�J=E@>ODQ@N

-*� Oi� ]igjf_n_� [� fcabn�gc]lim]ijc]�giljbifiac][f� mno^s�i`�mj[nc[f� [h^� n_gjil[f�

^_p_fijg_hn�i`�nl[\_]of[l�][lncf[a_�^olcha�jlif[lp[f�mn[a_m�i`�nb_�m_[�f[gjl_s(�

=LZXUS_`UT� SHXPT[Y$� [h^� ]igj[l_� nb_� `ch^cham� qcnb� nbim_� i`� ]f[mmc][f�

chp_mnca[ncihm*� Ob_�ch`ilg[ncih�a[ch_^�`lig�nbcm�mno^s�qcff�\_�om_^�ni�]ill_f[n_�

]blihifiac][f� [a_� qcnb� mn[a_� i`� ^_p_fijg_hn� i`� nb_� nl[\_]of[l� ][lncf[a_� [h^�

m_lp_�[m�[� aoc^_fch_�`il�ofnl[mnlo]nol[f� [h �̂gif_]of[l�[h[fsm_m*

.*� Oi�̂ _m]lc\_�ofnl[mnlo]nol[f�]b[ha_m�nb[n�i]]ol�̂ olcha�]bih^lia_h_mcm�ch�jlif[lp[f�

mn[a_m�i`�nb_�m_[�f[gjl_s*� >igj[lcmihm�qcff�\_�g[^_�qcnb� nb_�`ch_�mnlo]nol_�i`�

][lncf[a_� ^_p_fijg_hn� ch� g_n[giljbc]� f[gjl_sm(� [h^� _g\lsim� i`� [pc[h� [h^�

g[gg[fc[h�p_ln_\l[n_m*

/*� Oi�^_p_fij�[h^�om_�PT�YPZ[�bs\lc^ct[ncih�n_]bhcko_m�ch�^_n_lgchcha�n_gjil[f�[h^�

mj[nc[f�_rjl_mmcih�j[nn_lhm�i`�f[gjlch�gMI<�^olcha�_[lfs�^_p_fijg_hn[f� [h^�

g_n[giljbc]�mn[a_m�i`�nb_�m_[� f[gjl_s*

.0
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.*-*� DIOMJ?P>ODJI

Ob_�me_f_nih�l_g[chm�]igjf_n_fs�][lncf[achiom�nblioabion�nb_�_hncl_�fc`_�i`�nb_�

f[gjl_s*� Dn�cm�]igjim_^�i`�nqi�^cmnch]n�_f_g_hnm7�nb_�h_oli]l[hcog(�qbc]b�cm�p_hnl[f�

mojjiln� `il� nb_� \l[ch(� [h^� nb_� mjf[h]bhi]l[hcog(� ch]fo^cha� nb_� \l[h]bc[f� \[me_nm�

$C[l^cmns(� -54-%*� Nno^c_m� i`� ]bih^lia_h_mcm� ch� _[lfs� ^_p_fijg_hn[f� mn[a_m� i`� nb_�

f[gjl_s�[l_� fcgcn_^� ni�[� m_lc_m�i`�]f[mmc][f�giljbifiac][f� _r[gch[ncihm�[n� nb_� fcabn�

gc]lim]ijc]�f_p_f�$N_q_lnti``(� -5-2(-5-37�?[g[m(�-5/1(-5007�Eibh_fm(�-504%*� Hil_�

l_]_hnfs(�I_qnb�$-512%� [h^�G[hacff_� [h^�C[ff� $-542(� -544[(\%� _p[fo[n_^�nb_� lif_�i`�

nb_� h_ol[f� ]l_mn� ch� `ilg[ncih� i`� nb_� f[gjl_s� me_f_nih(� omcha� _rnclj[ncih� mno^c_m*�

Rbcf_� nb_� ch`ilg[ncih� i\n[ch_^� `lig� ]f[mmc][f� mno^c_m� cm� b_[pcfs� l_fc_^� ojih� ni^[s(�

nb_l_� [l_� [� hog\_l� i`� chb_l_hn� jli\f_gm*� Ob_� gimn� ]lcnc][f� i`� nb_� ^c``c]ofns� ch�

]igj[lcha� _[lfc_l� mn[acha� ]lcn_lc[� i`� hog\_l� i`� migcn_m(� \i^s� f_hanb� [h^� [a_� ni�

]oll_hnfs� om_^� mn[acha� ]lcn_lc[� ^_`ch_^� \s� Kc[pcm� $-52-(� -53-%*� Obcm� jli\f_g� cm�

]igjioh^_^�\s�f[]e�i`�]ihnliff_^�]ih^cncihm� `il�l_[lcha�f[gjl_sm(�[h^�\s�nb_� fiha�

chn_lp[fm(�qcnb� l_mj_]n�ni�][lncf[a_�^_p_fijg_hn�\_nq__h�m[gjfcha�ncg_m*

.1



Ho]b� ch`ilg[ncih� b[m� []]ogof[n_^� l_a[l^cha� \ci]b_gc][f� [h^� gif_]of[l�

jli]_mm_m� i`� ]bih^lia_h_mcm� ch� bcab_l� p_ln_\l[n_m*� Dn� cm� hiq� ehiqh� nb[n�

]bih^lia_h_mcm� cm� [� m_lc_m� i`�q_ff)^_`ch_^� [h �̂ il^_lfs�_p_hnm� nb[n� ]igg_h]_m�qcnb�

`ilg[ncih�i`�[�^cmnch]n�mnlo]nol_(�nb_�g_m_h]bsg[f�]ih^_hm[ncih�$A_ff(�-5.17�A_ff�[h^�

>[hnc(� -5/07�Biof^�LZ�HR%$� -53.7�N_[lfm�LZ�HR%$�-53.7�Obiliaii^�[h^�Cch]b]fc``_(�-5317�

@^_(� -54/7� C[ff� [h^�Hcs[e_(� -55.%*� Ob_� `ilg[ncih� i`� [� ]ih^_hm[ncih� chcnc[n_m� [�

m_lc_m�i`�]b[ch�l_[]ncihm�qbc]b�_p_hno[ffs�][om_�^c``_l_hnc[ncih�i`�g_m_h]bsg[f�]_ffm�

chni� ]bih^li]sn_m� ][j[\f_� i`� mshnb_mctcha� nb_� ]iff[a_hm� [h^� jlin_iafs][hm�

]b[l[]n_lcmnc]�i`�][lncf[a_�g[nlcr� $Nifolmb(� -54/7� Cohn_l� [h^�>[jf[h(� -54/7�>i_fbi�

[h �̂Fimb_l(� -55-7�C[ff�[h^�Hcs[e_(� -55.%*� Dh�]ihnl[mn� ni�iol�_rn_hmcp_�ehiqf_^a_�

i`� ]bih^lia_hc]� _p_hnm� [h^� jli]_mm_m� ch� bcab_l� p_ln_\l[n_m(� nb_� ch`ilg[ncih� q_�

jimm_mm� ni^[s� l_a[l^cha� ^_p_fijg_hn� i`� me_f_n[f� _f_g_hnm� ch� _[lfs�

_g\lsihc]+jlif[lp[f�mn[a_m�i`�nb_� f[gjl_s�l_g[chm� fcgcn_ (̂

Jol�f[\il[nils�b[m�\__h� chpifp_^� ch�[� ]igjl_b_hmcp_� chp_mnca[ncih�i`�f[gjl_s�

][lncf[a_� [n�nb_�gif_]of[l(� \ci]b_gc][f(� [h �̂ ofnl[mnlo]nol[f� f_p_fm*� Dn� cm� hiq�ehiqh�

nb[n(� qbcf_� f[gjl_s� ][lncf[a_� alimmfs� l_m_g\f_m� bs[fch_� ][lncf[a_� `ioh^� ch� bcab_l�

p_ln_\l[n_m(� cn� cm�ohcko_� ch�[� hog\_l�i`�[mj_]nm� $Rlcabn�[h^�Tiomih(� -54/7�Rlcabn�

LZ�HR%$�-54/7�Mi\mih�LZ�HR%$�-55/%*� Ol[\_]of[l(�h[m[f�[h �̂\l[h]bc[f�][lncf[a_m�i`�f[lp[f(�

sioha�dop_hcf_(�[h^�ojmnl_[g)gcal[hn�[^ofnm(�[h �̂nb_�[hhof[l(�jcmnih�[h^�j_lc][l^c[f�

][lncf[a_� i`� nb_� f[nn_l� nqi� mn[a_m� b[m� \__h� ^_m]lc\_^� [n� nb_� ofnl[mnlo]nol[f� f_p_f�

$Rlcabn� [h^�Tiomih(� -54/7�Rlcabn�LZ� HP%$� -544%*� Ob_� ihfs� ofnl[mnlo]nol[f� mno^s�i`�

^_p_fijcha� f[gjl_s� ][lncf[a_� b[m� [^^l_mm_^� nb_� nl[hm`ilg[ncih� i`� [� l_acih� i`

* .



go]i][lncf[a_�ch�f[lp[�chni�nb_�[^ofn�jcmnih�$nihao_%�][lncf[a_�^olcha�g_n[giljbimcm�

$<lgmnliha�LZ�HR%$� -543%*� Oi�^[n_(� nb_l_�b[m�\__h�hi�ofnl[mnlo]nol[f�_r[gch[ncih�i`�

]bih^lia_hc]�_p_hnm� ch�_[lfs�_g\lsihc]�il�jlif[lp[f�mn[a_m�i`�nb_� f[gjl_s*

=_][om_� i`� n_]bhc][f� fcgcn[ncihm� ch� ]f[mmc][f� mno^c_m(� nb_� al_[n� _rj[hmcih� i`�

ehiqf_^a_� ]ih]_lhcha� ]bih^lia_hc]� g_]b[hcmgm� ch� bcab_l� p_ln_\l[n_m(� [h^� h_q�

[jjl_]c[ncih�i`�nb_�ohcko_h_mm�i`�f[gjl_s�][lncf[a_(�l_)_p[fo[ncih�i`�]bih^lia_h_mcm�

ch�nb_�f[gjl_s�cm�q[ll[hn_^*� Ob_�joljim_�i`�nbcm�mno^s�cm� -%�ni�_r[gch_�n_gjil[f�[h^�

mj[nc[f� j[nn_lhm� i`�^_p_fijg_hn� i`�h_oli]l[hc[f� nl[\_]of[_� ch� _[lfs�^_p_fijg_hn[f�

mn[a_m�i`�nb_� m_[� f[gjl_s(�=LZXUS_`UT�SHXPT[Y$� omcha�gi^_lh� n_]bhcko_m�[h^�.%� ni

_p_hnm*� Ach^cham� i`� nbcm� mno^s� qcff� jlipc^_� [� `l[g_� i`� l_`_l_h]_� `il� `onol_�

_r[gch[ncihm�i`�]bih^lia_hc]�_p_hnm� ch� nbcm�[h]c_hn�p_ln_\l[n_*

.*.*� H@OCJ?N�<I?�H<O@MD<GN

.*.*-*� <lnc`c]c[f�`_lncfct[ncih�[h^�l[cmcha�i`�_g\csim

<^ofn�f[gjl_s�q_l_�][jnol_^�^olcha�ojmnl_[g�mjlcha�gcal[ncih�ch�H[s�[n�[�`cmb�

f[^^_l� $ij_l[n_^� \s� nb_� ?_j[lng_hn� i`� Acmb_lc_m� [h^� J]_[hm� >[h[^[%� ih� nb_�

G_C[p_� Mcp_l� ch� I_q� B_lg[hs(� Iip[� N]inc[*� Ob_s� q_l_� nl[hmjiln_^� ni� nb_�

f[\il[nils�qb_l_�nb_s�q_l_�g[chn[ch_^�ch�[�fJJJG�̀ c\l_af[mm�l[]_q[s�qcnb�]ihnchoiom�

`fiq)nblihab(� `l_mb(� --)-1z>�alioh^�q[n_l*� Gcabncha�]ih^cncihm�[fn_lh[n_^�\_nq__h�

-.� biolm� i`�^[le� [h^� -.� biolm� i`� al__h� `cfn_l_^� fcabn� [m� [� g_[hm� i`�e__jcha� nb_�

f[gjl_s�koc_n�[h^�mo\^o_^*

.3



<�gchcgog�i`�̀ iol�`_g[f_m�[h^�`iol�g[f_m�q_l_�nl[hm`_ll_^�ni�.,,�G�`c\l_af[mm�

n[hem�]ihn[chcha�`l_mb�-4*0 >�alioh^q[n_l�[h �̂g[chn[ch_^�ohncf�nb_s�l_[]b_^�m_ro[f�

g[nolcns*� N_ro[f�g[nolcns�q[m�^_n_lgch_^�\s�_rn_lh[f�]lcn_lc[�$Kc[pcm(�-52-%*� A_g[f_m�

^_p_fij�[�mqiff_h(�joljfcmb�lc^a_�][o^[f�ni�nb_�]fi[][f�l_acih�[h^�^_gihmnl[n_�[�mi`n(�

^cmn_h^_^� p_hnl[f� mol`[]_*� N_ro[ffs�g[nol_� g[f_m� ^cmjf[s� [� jligch_hn� gc^)^ilm[f�

lc^a_�[h^�[�qbcncmb�j[jcff[�jlinlo^cha�nblioab�nb_� ]fi[][*

@aam� [h^� mj_lg�q_l_� _rnl[]n_^� g[ho[ffs� `lig� lcj_(� oh[h_mnb_nct_^� f[gjl_s*�

Nj_lg� q_l_� ]iff_]n_^� ch� 1,gf� \_[e_lm� [h �̂ mnil_^� ih� c]_� `il� [� g[rcgog� i`� /,�

gchon_m*� Qc[\cfcns�i`�mj_lg�q[m�^_n_lgch_^�\s�_r[gchcha�`il�gincfcns�oh^_l�[� fcabn�

gc]lim]ij_*� Aiffiqcha�mj_lg�]iff_]ncih(�_aam�q_l_�]iff_]n_^� ch�gihif[s_lm� ch�af[mm�

\iqfm�qcnb�\[m_�^c[g_n_l�i`�_cabn�]g*� Qc_q_^�qcnb� [�^cmm_]ncha�gc]lim]ij_�pc[\f_�

_aam�[jj_[l_^�[m�n[ojcmb)]ifil_^(�_p_hfs)mb[j_^�mjb_l_m*� N_p_l[f�^lijm�i`�oh^cfon_^�

mj_lg�q_l_� [jjfc_^� ni� nb_� _aam� qcnb� [� K[mn_ol� jcj_nn_*� Ob_� gcrnol_� q[m� a_hnfs�

mncll_ �̂qcnb�[�]f_[h�jcj_nn_�\of\(� ]ip_l_^�[h �̂[ffiq_^� ni�mcn� `il� `cp_�gchon_m*� @aam�

[h^�l_mofn[hn�tsain_m�q_l_�h_p_l�_rjim_^�ni�fcabn�`il�chn_lp[fm�_r]__^cha�-,�gchon_m*�

Ob_�gcrnol_�q[m�`fii^_^�qcnb�`l_mb�-4*0Ç>�alioh^q[n_l�[h^�f_`n�oh^cmnol\_^�[n�liig�

n_gj_l[nol_�`il� -� biol*� Aiffiqcha�nbcm�j_lci^(�q[n_l�q[m�mcjbih_^�i``�nb_�_aam�[h^�

l_jf[]_^�qcnb�`l_mb�q[n_l�\_`il_�nb_�\iqfm�q_l_�jf[]_^� ch� -4*0Ç>�ch]o\[nilm*� Dh�nbcm�

g[hh_l�`l_mb�q[n_l�q[m�[jjfc_^�ni�nb_�_g\lsim�[n�0�biolm�jimn)`_lncfct[ncih�$j`%�[h^�

nb_l_[`n_l� _p_ls� -.� biolm*� <`n_l� .0� biolm� oh`_lncfct_^� _aam(� ^_[^� _g\csim� [h^�

]ihn[gch[ncha�g[n_lc[f�q_l_�][l_`offs�l_gip_^�`lig� nb_�pc[\f_� _g\lsim�ni�jl_p_hn�

`oha[f� ch`_]ncih*� @g\lsim� q_l_� mn[a_^� omcha� ]lcn_lc[� i`� _rn_lh[f� [jj_[l[h]_
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^_m]lc\_^�\s�Kc[pcm� $-52-(� -53-%� $<jj_h^cr�<%*� Kimn)a[mnlof[ncih�_g\lsim� $^[sm�0)�

1j`%�q_l_� nl[hm`_ll_^�ni�C_[nb� nl[sm� ch�[� ]ihnchoiom�lohhcha)q[n_l�msmn_g*

.*.*.*�Gcabn�gc]lim]ijs

Obl__� ni� -,� jlif[lp[_� q_l_� ]iff_]n_^� ^[cfs� \_nq__h� ^[s� -1� $mn[a_�

-16jcag_hn[ncih%� [h^� ^[s� //� $mn[a_� -46f[lp[f%(� [h_mnb_nct_^� ch� ,*,1!� nlc][ch_�

g_nb[h_mof`ih[n_� $HN)...%�[h �̂ `cr_^�[n�liig� n_gj_l[nol_�PT� ZUZU� `il� -,).0�biolm�

ch� =iochÑm� `cr[ncp_� ch� jl_j[l[ncih� `il� fcabn� gc]lim]ijs� $GH%*� N[gjf_m� q_l_�

^_bs^l[n_^� nblioab� [h� [m]_h^cha� m_lc_m� i`�al[^_^� [f]ibifm(� ]f_[l_^� ch� rsf_h_� [h^�

_g\_^^_^� ch� Ocmmo_� Kl_j� DD� j[l[``ch� $<ffc_^� >iljil[ncih(� Acmb_l� N]c_hnc`c](� A[cl�

G[qh(�IE(�PN<%*� Ncr�gc]lig_n_l�nbc]e�m_]ncihm�q_l_�]on�omcha�[h�<*J*�Nj_h]_l�4.,�

lin[ls�SPJXUZUSL�[h^�giohn_^�ih�af[mm� mfc^_m*�Ocmmo_m�q_l_�mn[ch_^�qcnb� -%�[f]c[h�

\fo_(�jC�-�il�.*1�qcnb�[h �̂qcnbion�,*-!�ho]f_[l�`[mn�l_^�$F_lh_]bnlin%�]iohn_lmn[ch�

$Goh[(� -52,%7� .%�Q_lbi_``m� _f[mnc]�mn[ch� $Cog[mih(� -53.%7� /%� j_lci^c]�[]c^)N]bc``m�

l_[a_hn�$K<N%�qcnb�[f]c[h�\fo_(�jC�.*1�il�fcabn�al__h�]iohn_l�mn[ch�$Cog[mih(�-53.%7�

il�0%�b_g[nirsfch�[h^�_imch�$Goh[(� -52,%*

.*.*/*�@f_]nlih�gc]lim]ijs

Ail�_f_]nlih�gc]lim]ijc]�_r[gch[ncih(�`iol�ni�mcr�jlif[lp[_�q_l_�]iff_]n_^�^[cfs�

\_nq__h� ^[sm� -2).,j`� [h^� ih� ^[sm� ..(� .1(� .2(� .3(� .4� [h^� /-j`*� Klif[lp[_� q_l_�

[h_mnb_nct_^�ch�,*,1!�nlc][ch_�g_nb[h_mof`ih[n_�$HN)...%�[h^�`cr_^�PT�ZUZU�Z]U�biolm�

[n�0z>�ch�.*1!�afon[l[f^_bs^_�ch�,*-�H�Nil_hmih#m�jbimjb[n_�\o``_l�jC�3*/�$?semnl[(
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-55/%*� Ob_s�q_l_�nb_h�jimn`cr_^�ih_�biol�[n�liig�n_gj_l[nol_�ch�mcgcf[lfs�\o``_l_^�

-!�imgcog� n_nlirc^_*� N[gjf_m�q_l_� lchm_^� ch�\o``_l(�^_bs^l[n_^� nblioab�[� m_lc_m�

i`�al[^_^�_nb[hifm(�[h^�_g\_^^_^�ch�[�gcrnol_�i`�@jih+<l[f^cn_�pc[�jlijsf_h_�irc^_*�

N_ko_hnc[f� nbc]e� m_]ncihm� $,*1jg%� q_l_� n[e_h� [n� l[h^ig� chn_lp[fm� \_nq__h� nb_�

[hn_lcil�ncj�i`�nb_�hini]bil^(� nblioab� nb_�]_hnl[f�l_acih�i`�nb_�_s_(�][o^[ffs(� ni�nb_�

[hn_lcil�_h^�i`�nb_� inc]�][jmof_*� N_]ncihm�q_l_� mn[ch_^�qcnb� -!� nifoc^ch_�\fo_� $O)�

\fo_%� ch� [� -!� mi^cog� \il[n_� [ko_iom� mifoncih� [h^� jbinial[jb_^� qcnb� [� U_cmm�

Kbinim]ij_� DDD*� Pfnl[nbch� m_]ncihm� i`� 5,� hg� nbc]eh_mm� q_l_� ]on� [h^� giohn_^� ih�

Noj_l).,,�]ijj_l�alc^m�$E*=*�@H(�?ilp[f(�Lo_\_](�>[h[^[%(� Ob_s�q_l_�mn[ch_^�`il�

/,�gchon_m�qcnb�m[nol[n_^�ol[hsf�[]_n[n_�ch�1,!�_nb[hif(�`iffiq_^�\s�N[niÑm�f_[^�mn[ch�

`il�nqi�gchon_m� $N[ni(� -524%*� Pfnl[nbch�m_]ncihm�q_l_�_r[gch_^�[h^�jbinial[jb_^�

omcha�[�Ccn[]bc�C)2,,�_f_]nlih�gc]lim]ij_� ij_l[n_^�[n� 31eQ*

>_ff� hog\_lm� j_l� [l_[� q_l_� _mncg[n_^� omcha� fiq� g[ahc`c][ncih� _f_]nlih�

gc]lial[jbm�$S/(31,�ni�S-.(1,,%�i`�jlif[lp[f�mn[a_m�-1)-4�^[sm�j`*� >_ffm�`lig�nbl__�

ni�`iol�jlif[lp[_�i`�_[]b�mn[a_�q_l_�]iohn_^*� Jh_�ni� nbl__� ]iohnm�q_l_�g[^_�j_l�

[hcg[f*� <]no[f�]iohnm�i`�]_ffm(�ch]fo^cha�]_ff�`l[ag_hnm(�p&&_l_�g[^_�qcnbch�nb_�p_hnl[f�

g_^c[f�[mj_]nm�i`�nb_� nl[\_]of[l�[l]�l_acih�$m__�m_]ncih�.*/*-� `il�^_`chcncih%�`il�^[sm�

-1j`�[h^�^[s�-2j`(�[h^�qcnbch�nb_�]ih^_hm[ncihm�i`�f[n_l�^_p_fijg_hn[f�mn[a_m*� Oi�

_mncg[n_� [l_[(� nb_� f_hanb� [h^� qc^nb� i`� l_acihm� ]iohn_^� q_l_� ]ihp_ln_^� ni�

gc]lig_n_lm� [h^�gofncjfc_^� \s� _[]b� inb_l*� Ail� ]ihmcmn_h]s� [ff� ]iohnm�q_l_�g[^_�

omcha� ]limm)m_]ncihm� nb[n� ch]fo^_^� nb_� lo^cg_hn[ls� _s_*� M[ha_m� acp_h� l_jl_m_hn�

bcab_mn�[h^� fiq_mn�]iohnm�i\n[ch_^�j_l�mn[a_*

/,



H_[mol_g_hnm�i`�^cg_hmcihm� i`�]_ffof[l� ch]fomcihm� [h^� ila[h_ff_m�q_l_�g[^_�

omcha�gc]lial[jbm�i`�g[ahc`c][ncihm�i`�S-1(,,,�il�bcab_l*� H[nlcr�]igjih_hnm�[h^�

^c[g_n_l� [h^� f_hanbm� i`� [ff� `c\lcfm� [h^� `cf[g_hnm� q_l_� g_[mol_^� ih� _f_]nlih�

gc]lial[jbm�g[ahc`c_^�SDJJ*JJJ*� Ail�mnlo]nol_m�qcnb�g[ahc`c_^�^cg_hmcihm�f_mm�nb[h�

-]g(� [� =[om]b� [h^� Gil[\� H_[molcha� H[ahc`c_l� $G[^^� M_m_[l]b� Dh^omnlc_m(� Dh]*(�

=olfchanih(�Q_lgihn(�PN<%�q[m� om_^*� <�gchcgog�i`�nbl__�[hcg[fm�j_l�mn[a_� [h^�

2)-,� mnlo]nol_m� j_l� [hcg[f� q[m� om_^� ch� [ff� ][f]of[ncihm� i`� mnlo]nol[f� ^cg_hmcihm*�

Hchcgog�[h^�g[rcgog�^cg_hmcihm�i\n[ch_^�[l_�acp_h�[m�l[ha_m*

.*/*� M@NPGON

J`�nb_�mn[chm�_gjfis_^�`il�GH(�[f]c[h�\fo_�$jC�.*1%+ho]f_[l�`[mn�l_^�q[m�`ioh^�

ni� \_� nb_� gimn� om_`of� `il� [h[fsmcm� i`� n_gjil[f� [h �̂ mj[nc[f� ^_p_fijg_hn� i`�

]ih^_hm[ncihm�[h^�nl[\_]of[l�][lncf[a_� ch� f[gjl_s�jlif[lp[_*� O)\fo_(�,*1�jg�jf[mnc]�

m_]ncihm(�qbc]b� _h[\f_� al_[n_l� l_mifoncih� i`�^_n[cf(� q_l_� _r[gch_^� ch� ]ihdoh]ncih�

qcnb� nb_� [f]c[h�\fo_�m_]ncihm� ni�jlipc^_�alimm�giljbifiac][f�^_m]lcjncihm*

.*/*-*� Blimm�giljbifias�[h^�j[nn_lh�i`�^_p_fijg_hn

=s� ^[s� //j`� $f[lp[f� mn[a_%� nb_� j[cl_^� nl[\_]of[_� q_l_� nbch(� ]olp_^� li^m� i`�

][lncf[a_(�ip[f�ch�]limm)m_]ncih(�qbc]b� f[s�p_hnlif[n_l[f� ni� nb_�\l[ch�$Acaol_m� -*-7� -*.7�

.*-<(=%*� >[o^[ffs(� nb_m_�q_l_� ]fim_fs�[jjim_^� ni� f[n_l[f� [mj_]nm� i`�nb_�hini]bil^�

[h^�g_la_^�qcnb�nb_�[hn_lcil�jilncih�i`�nb_�j[l[]bil^[fm*� Ob_�nl[\_]of[_�^cp_la_^�

]l[hc[ffs�`lig�[�jichn�domn�\_bch^� nb_�limnl[f�[mj_]n�i`�nb_�hini]bil^�[h^�\_nq__h

/-



Acaol_�.*-*�<%�<�fcabn�gc]lial[jb�i`�[�]limm)m_]ncih�i`�[�^[s�//j`�f[lp[�[n�nb_� f_p_f�
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giljbifiac][ffs�^cmnch]n�`lig�inb_l�b_[^�g_m_h]bsg[f� jijof[ncihm*� Ail�mcgjfc]cns�

nbcm�\[h^�qcff�\_�l_`_ll_^�ni�[m�nb_�nl[\_]of[l�[l]�$O<%*� Dh�]limm)m_]ncih[f�pc_qm(�nb_�

O<�q[m�hin_^�ni�_rn_h^�^ilmip_hnl[ffs�`lig�p_hnl[f� ni�p_hnlif[n_l[f�[mj_]nm�i`�nb_�
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[a[chmn� f[n_l[f� [mj_]nm� i`� nb_� hini]bil^7� nb_� `clmn� q_l_� ][o^[f� _rn_hmcihm� i`� nb_�

nl[\_]of[_� qbcf_� nb_� m_]ih^� q_l_� limnl[f� _rn_hmcihm� i`�\l[h]bc[f� \[me_n� ][lncf[a_(�
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i`� nb_� \l[ch(� _jcnb_fcog(� [h^� mo\_jcnb_fcog� \on� cn� ĉ �̂ hin� i]]ol� ni� nb_� _rn_hn�
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mct_�[h^�b[^�`_q_l�sife�afi\of_m�nb[h�^[s�-1j`�]_ffm�$Acaol_�.*1<%*� Tife�afi\of_m�i`�

nb_m_� ]_ffm� q_l_� i`� f_mm� bigia_hiom� h[nol_� [h^� i`n_h� [jj_[l_^� ch� [onijb[ac]�
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sife�afi\of_m�l_g[ch_^�nb_�^igch[hn�`_[nol_� ch�O<�]_ffm�[^d[]_hn�ni�nb_�_s_�[h^�ch�
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^[s� -1j`�[h^�qcff� hin�\_� ^cm]omm_^� `olnb_l� b_l_*� Jnb_l� ]_ff� nsj_m� i\m_lp_^�qcnbch�
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]_ff� i`�nb_�O<�l_acih� ch� [�^[s� -2j`�jlif[lp[*� Io]f_om� $Io%(�Gcjc^� $G%(�Bifac� $B%(�
>_hnlcif_�$>_%(�?_hm_�\i^c_m�$[lliqb_[^%(�Acfiji^c[�ch�_rnl[]_ffof[l�mj[]_�$[mn_lcme%*�
S� /-(1,,*� =%� Ob_� @>H� i`�^[s� -2j`� f[gjl_s� ]ihmcmn_^� i`� .,hg� ]iff[a_h� `c\lcfm�
$[mn_lcme%*� ?_p_fijcha�jcag_hn�]_ff� $K%*� S� -5(2,,*
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()%()%� ?[s�-3j`�$mn[a_� -36\cccrliqcha%

()%()%'%� >_ffm

Dh�a_h_l[f(� ko[hncns� i`�sife�qcnbch� nb_� ]_ffm� i`�nb_�O<�]ihncho_^� ni� ^_]l_[m_*�

Ciq_p_l(� ]_ffm�[^d[]_hn� ni�nb_�_s_� ]ihncho_^�ni�^_gihmnl[n_�bcab�sife�]ihn_hn�\on�

nbim_�gil_�p_hnl[ffs�fi][n_^�]ihn[ch_^�fcnnf_�il�hi�sife�$Acaol_�.*4<(=%*� Q_hnl[f�]_ffm�

q_l_�mcno[n_^�^ilm[f�ni�nb_�\o]][f�_jcnb_fcog(�[h^�f[n_l[f�ni�nb_�][linc^�[ln_ls*� Ob_s�

^cmjf[s_^�nb_�`clmn�mcahm�i`�_hn_lcha�nb_�]ih^_hm[ncih�jb[m_�i`�]bih^lia_h_mcm�

$Acaol_m�.*4<(=7�.*5<%*� J`n_h�[�alioj�i`�.)0�]_ffm�]iof^�\_�c^_hnc`c_^�[m�nb_�]_hn_l�

i`�nb_�]ih^_hm[ncih� $Acaol_�.*5=%*� G[la_�_rj[hm_m�i`�nb_�]_ff�g_g\l[h_m�i`�nb_m_�

 ]il_ �]_ffm�q_l_� ch�]fim_�[jjimcncih� $Acaol_�.*5=(�.*-,<%�[h^�`i][f�jichnm(�[h^�a[j�

Eoh]ncihm�q_l_�i\m_lp_^� $Acaol_�.*-,=%*� >_ffm�j_lcjb_l[f�ch�nb_�]ih^_hm[ncih�q_l_�

m_j[l[n_^� `lig� ]il_� ]_ffm� \s�qc^_� _rnl[]_ffof[l� mj[]_m*� Ob_s�q_l_� [ll[ha_^� ch� [�

qbilf_^�il�]cl]og`_l_hnc[f�j[nn_lh�[lioh^�nb_�]il_�]_ffm*� >_ffof[l�^_hmcnc_m�qcnbch�nb_�

l_acih�i`�nb_�]ih^_hm[ncih�l[ha_^�`lig� -1)./�]_ffm�j_l� fJJJdcgY*� >fim_�[jjimcncih�

i`�]_ff�g_g\l[h_m�[h^� ]ihn[]n�pc[�^_mgimig_m�q_l_�i\m_lp_^�\_nq__h�j_lcjb_l[f�

]_ffm*

>snijf[mg�i`�nb_�]ih^_hmcha�]_ffm�q[m�^_hm_�[h^�`cff_^�qcnb�hog_liom�lc\imig_m�

[h^�jifslc\imig_m�$Acaol_�.*-,<%*� Ob_�jl_^igch[hn�ila[h_ff_�q[m�[�f[la_�cll_aof[lfs�

mb[j_^� ho]f_om� nb[n� ^cmjf[s_^� ih_(� il� i]][mcih[ffs� nqi(�q_ff)^_p_fij_^� ho]f_ifc� ch�

m_]ncih*� Ob_�Bifac�[jj[l[nom�q[m�]igjim_^�i`�ih_�ni�m_p_l[f�mn[]em�i`�/)1�m[]]of_m�

[h^�hog_liom�mg[ff� $0,)2,hg%�p_mc]f_m*� Ob_m_�p_mc]f_m� ]ihn[ch_^�g[n_lc[f�i`�fcabn�

ni�gi^_l[n_�_f_]nlih�^_hmcns*� Dh�]ihnl[mn(�nb_�M@M�q[m�jiilfs�^_p_fij_^*� Q[lc[\fs

1-



Acaol_�.*4*�<%�H_m_h]bsg[f�]ih^_hm[ncihm� $[lliq%� `clmn�[jj_[l_^�\s�^[s� -3j`�ch�[�
p_hnl[f�g_^c[f�jimcncih� ni� nb_� _s_*�Tife)`cff_^� ]_ffm� $[lliqb_[^%� mncff� jl_^igch[n_^�
ch�^cmn[f� [h^� ^ilm[f� l_acihm�\il^_lcha�ih� nb_� ]ih^_hm[ncih*� @s_� $@s%(� =l[ch� $=l%(�
Iini]bil^�$I%*� S�-/,*� =%�Ccab_l�g[ahc`c][ncihm�i`�nb_�m[g_�l_acih� ch�<%�mbiqcha�
nb_�^c``_l_h]_�ch�]_ffof[l�̂ _hmcns�i`�nb_�]ih^_hm[ncih�[h^�sife)`cff_^�]_ffm*� >ih^_hmcha�
]_ff� $>h%*� S�.(/1,*
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Acaol_�.*5*�>ih^_hm[ncihm� ch�[�^[s� -3j`�jlif[lp[*� <%�>ih^_hm[ncihm�q_l_� ch� ]fim_�
[mmi]c[ncih�qcnb�nb_� ][linc^�[ln_ls� $><%� [h^�nb_�\o]][f� _jcnb_fcog� $=@%*� S� /(31,*�
=%� Ob_� ]_hnl[f� ]il_� i`� nb_� ]ih^_hm[ncih� q[m� `l_ko_hnfs� ]igjim_^� i`� .)0� ]fim_fs�
[jjim_^�]_ffm� $[mn_lcmem%� [h^�mbiln_h_^�`cfiji^c[� $[lliq%*� S�3(/1,*
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Acaol_� .*-,*� <%� Ob_� ]il_� ]ih^_hm[ncih� ]_ffm� $>]%� i`� ^[s� -3j`� jlif[lp[_� q_l_� ch�
[jjimcncih� `il�f[la_� _rj[hm_m� i`�nb_� ]_ff�g_g\l[h_m*� S� .,(,,,*� =%� Ai][f� ]ihn[]nm�
$[lliqm%�q_l_� `l_ko_hnfs�i\m_lp_^�\_nq__h� nb_m_�]_ffm*�S�4.(.1,*
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mb[j_^� gcni]bih^lc[� q_l_� m][nn_l_^� nblioabion� nb_� ]snijf[mg*� J]][mcih[f� sife�

afi\of_m(�g_g\l[h_)\ioh^�^_hm_�\i^c_m(�g_g\l[h_�qbilfm�[h^�p[]oif_m�]ihn[chcha�

^_hm_� b_n_lia_hiom�g[n_lc[f�q_l_� i\m_lp_^*� <� `_q�gc]lino\of_m�q_l_� m__h� fscha�

j[l[ff_f�\_h_[nb�nb_�]_ff�mol`[]_m*� Gcjc^�^lijf_nm�$,*2),*4�jg�ch�^c[g_n_l%�[jj_[l_^�

f_mm�[\oh^[hn�nb[h�i\m_lp_^� ch�_[lfc_l�mn[a_m*

./*.*/*.*� H[nlcr

Ob_�.,hg�`c\lcfm�i\m_lp_^�^olcha�^[s�-1j`�[h �̂^[s� -2j`�[jj_[l_^�ni�\_�gil_�

jf_hnc`of� \s� ^[s� -3j`� [h^� q_l_� [ll[ha_^� \inb� ch� fiim_� g_mbqilem� [h^� j[l[ff_f�

\oh^f_m�$Acaol_�.*--<(=%*� Ac\lcfm�q_l_�`l_ko_hnfs�i\m_lp_^�ch�]fim_�[mmi]c[ncih�qcnb�

nb_�]_ff�mol`[]_(�i`n_h�\_cha�fi][n_^�qcnbch�_rnl[]_ffof[l�ji]e_nm�il�]igj[lng_hnm�i`�

nb_�]_ff�g_g\l[h_*� Ob_�.,hg�g[nlcr�`c\lcfm�q_l_�[mmi]c[n_^�qcnb�l[h^igfs�m][nn_l_^�

`cf[g_hnm�i`�fJhg� ch�^c[g_n_l�[h^�`fi]]of_hn� ni�al[hof[l�g[n_lc[f*

.*/*.*0*�?[s�-4j`�$mn[a_� -36\olliqcha%

//*.*0*-*� >_ffm

=s�^[s�-4j`(�]ih^_hm[ncihm�i`�[jjlircg[n_fs�-4)..(�ncabnfs�j[]e_^�g_m_h]bsg[f�

]_ffm� $01)10� ]_ffm+fJJJjgY%� q_l_� fi][n_^� [^d[]_hn� ni� nb_� _jcnb_fcog� i`� nb_� \o]][f�

][pcns�ch�nb_�jimcncih�i`�`onol_�nl[\_]of[l�][lncf[a_� $Acaol_�.*-.<%*� >_ffm�]igjlcmcha�

nb_�]ih^_hm[ncih� b[^� lioh^_ )̂oj �[h^� _cnb_l� f[]e_^� `cfiji^c[� il�jimm_mm_^� [� `_q�

mbiln�jli]_mm_m*� H_g\l[h_m�i`�[^d[]_hn�]_ffm�q_l_� ch�p_ls�]fim_�]ihn[]n�ip_l�go]b�

i`�nb_�]_ff�mol`[]_(�[h^�]_ff�\ioh^[lc_m�q_l_�i`n_h�^c``c]ofn�ni�^cm]_lh*� Ai][f�]ihn[]nm
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Acaol_�.*--*�<%�Ob_�]igjimcncih�i`�nb_�g[nlcr�mollioh^cha�]ih^_hmcha�]_ffm�$>h%�i`�
^[s� -3j`�]ihn[ch_^�al_[n_l�ko[hncnc_m�i`�nb_�.,hg�]iff[a_h�`c\lcfm� $[mn_lcme%�m__h� ch�
_[lfc_l�mn[a_m*� S�-1(.,,*� =%�Ccab_l�g[ahc`c][ncih�i`�g[nlcr�`c\lcff[l�g[n_lc[f*�Iin_�
\[h^cha� j[nn_lh� i`� .,hg� ]iff[a_h� `c\lcfm� $[lliq%*� Ng[ff_l� hih)mnlc[n_^� `c\lcfm�
$[lliqb_[^%*� S�4,(,,,*
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Acaol_� .*-.*�<%� =s� ^[s� -4j`(� ]ih^_hm[ncihm� q_l_� ncabnfs�dorn[jim_^� ni� nb_� \o]][f�
_jcnb_fcog�$=@%�[h^�]ihmcmn_^�i`�ncabnfs�j[]e_^(� lioh^_^�g_m_h]bsg[f�]_ffm�qcnb�[�
bcab�ho]f_i)]snijf[mgc]�l[nci*� Tife�ko[hncnc_m�[l_�al_[nfs�l_^o]_^*� >ih^_hmcha�]_ff�
ho]f_c� $Io%(�Tife)]ihn[chcha�[onijb[ac]�p[]oif_� $Q%(�Hcninc]�`caol_� $Hc%*� S�0(31,*�
=%� @f_]nlih� gc]lial[jb� mbiqcha� ]fim_� [jjimcncih� \_nq__h� ]_ffof[l� g_g\l[h_m�
$[lliqb_[^m%� i`� nqi� -4j`� jl_]bih^lia_hc]� ]ih^_hm_^� ]_ffm*� Io]f_ifom� $Ii%(�
>_hnlcif_� $>_%(�Hcni]bih^lc[� $H_%(�Bifac�$B%(�Gcjc^�^lijf_n� $G%*� S�.4(1,,*
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[h^�a[j�doh]ncihm�q_l_�`l_ko_hnfs�i\m_lp_^*� Dh�[l_[m�qb_l_�nb_cl�g_g\l[h_m�q_l_�

hin� ]fim_fs� [jjim_^(� ]_ffm� ]ihn[]n_^� _[]b� inb_l� \s� m_p_l[f� mbiln� ]snijf[mgc]�

_rn_hmcihm�[h^�\f_\m*

?[s�-4j`�]_ffm�jimm_mm_^�[�f[la_�ip[f�ni�]o\ic^[f�ho]f_om�nb[n�i]]ojc_^�go]b�i`�

nb_� ]_ff� pifog_� [h^� ]ihn[ch_^� [� jligch_hn� ho]f_ifom� $Acaol_� .*-.<(=%*� Hcninc]�

`caol_m�q_l_� `l_ko_hnfs�i\m_lp_^�[h^�g[hs�]_ffm�]ihn[ch_^�]_hnlcif_m*� Njb_lc][f� ni�

li^)mb[j_^�gcni]bih^lc[�q_l_�jl_m_hn*� Hi^_l[n_�ko[hncnc_m�i`�fcjc^�q_l_�i\m_lp_^�

qcnbch�nb_�]snijf[mg*� Dhn[]n�[h^�^_a_h_l[ncha�sife�afi\of_m�[jj_[l_^�f_mm�_rn_hmcp_fs�

qcnbch� nb_� ]_ffm� i`� nb_� ]ih^_hm[ncih� nb[h� ch� gil_� ^cmn[f� fi][fcnc_m� [h^� ch� l_acihm�

p_hnl[f�[h^�f[n_l[f� ni� nb_�_s_*

Ob_� ]snijf[mg� i`� ]_ffm� ^olcha� ^[s� -4j`� ]ihn[ch_^� [\oh^[hn� lc\imig_m� nb[n�

`l_ko_hnfs�`ilg_^�jifsmig[f�`ilg[ncihm*� Ob_�_rn_hmcp_fs�^_p_fij_^�Bifac�[jj[l[nom�

q[m� i\m_lp_^� [m� m[]]of_m(� p_mc]of[l(� no\of[l�[h^� p[]oif[l� jli`cf_m� $Acaol_� .*-/<%*�

Ob_�_h^m�i`�nb_�Bifac�m[]]of_m�q_l_�^cf[n_^�[h^�`cff_^�qcnb�[�gi^_l[n_�ni�_f_]nlih)�

^_hm_�bigia_hiom�g[n_lc[f*� Ob_�f[la_�hog\_l�i`�Bifac�[mmi]c[n_^�p_mc]f_m�l[ha_^�

`lig� 02)44hg� ch� mct_� [h^� ]ihn[ch_^� _f_]nlih)fo]_hn� ni� _f_]nlih)^_hm_� g[n_lc[f*�

Q[]oif_m(�qcnb�[�g[rcgog�^c[g_n_l�i`�,*.�jg(�]ihn[ch_^�_f_]nlih)fo]_hn(�mig_ncg_m�

`fi]]of_hn�g[n_lc[f*� >i[n_^�p_mc]f_m�q_l_�i`n_h�i\m_lp_^

]fim_� ni� nb_� ]_ff� mol`[]_*� Ngiinb� no\of_m�[jjlircg[n_fs�02hg� ch� ^c[g_n_l� _rcmn_^�

]fim_fs�[mmi]c[n_^�qcnb�nb_�Bifac�[jj[l[nom*� Dh�]ihnl[mn�ni�nb_�_rn_hmcp_�^_p_fijg_hn�

i`�nb_� Bifac� [jj[l[nom(� nb_� lioab� _h^ijf[mgc]�l_nc]ofog�i`�gimn�]_ff�i`�^[s� -4j`�

jlif[lp[_�q[m�mcgcf[l� ni�nb[n�i`�^[s�-3j`*

2/



Acaol_� .*-/*� <%� @f_]nlih� gc]lial[jb� i`� nb_� Bifac� [jj[l[nom� $B%� i`� ]ih^_hmcha�
g_m_h]bsg[f�]_ffm�ch�[�^[s�-4j`�jlif[lp[*� Bifac)[mmi]c[n_^�p_mc]f_m� $[lliq%�]ihn[ch�
[�gi^_l[n_�ni�_f_]nlih)^_hm_�g[n_lc[f*� G[la_l�p[]oif_m� $Q%� `cff_^�qcnb�[�`fi]]of_hn�
g[n_lc[f�[l_�m__h�ch�[mmi]c[ncih�qcnb�nb_�]_ff�mol`[]_*� Hcni]bih^lc[�$H_%(�`l[ag_hnm�
i`�lioab�_h^ijf[mgc]�l_nc]ofog�$M@M%*� S�/2(,,,*� =%�Oq_hns�h[hig_n_l�]iff[a_h�
`c\lcfm�ch�]limm�[h^�n[ha_hnc[f�m_]ncih�$[lliq%�[l_�_g\_^^_^�ch�ch]l_[m_^�[giohnm�i`�
`fi]]of_hn�g[n_lc[f� $[lliqb_[^%*� S�44(,,,*
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./*.*0*.*� H[nlcr

Ob_� _rnl[]_ffof[l� mj[]_� q[m� gchcg[f� qcnbch� nb_� ]ih^_hm[ncih� i`� ^[s� -4j`�

jlif[lp[_*� Rb_h�cn�_rcmn_^(�nb_�g[n_lc[f�i\m_lp_^�qcnbch�nb_�_rnl[]_ffof[l�mj[]_�q[m�

mcgcf[l�ch�ofnl[mnlo]nol[f�[jj_[l[h]_�ni�nb[n�i`�^[s�-3j`�jlif[lp[_(�\on�[jj_[l_^�ni�

\_�gil_�[\oh^[hn� $Acaol_�.*-/=%*

./*./*� ?[s�-5j`�$mn[a_� -46\olliqcha%

.*/*.*1*D*� >_ffm

Ol[\_]of[l� ]_ffm� i`� ^[s� -5j`� [h^� if^_l� jlif[lp[� p[lc_^� ch� _rn_hn� i`� nb_cl�

^c``_l_hnc[ncih� [h^� ofnl[mnlo]nol[f� [jj_[l[h]_*� Ail� nb_� m[e_� i`� ]f[lcns(� [� mcgjf_�

]f[mmc`c][ncih� m]b_g_� b[m� \__h� _gjfis_^� ch�qbc]b� ]_ffm� i`� nb_� nl[\_]of[l� ][lncf[a_�

jlij_l�$c_*�_r]fo^cha�nb_�j_lc]bih^lcog%�nb[n�_rbc\cn�mcgcf[l�giljbifiac][f�`_[nol_m�

[l_�alioj_^� nia_nb_l� [h^�[mmcah_^� [� f_nn_l� `lig�<)?*� Kimcncih� i`�nb_m_� ]_ff� nsj_m�

[fiha� nb_� nl[\_]of[l� ][lncf[a_� l[ ĉom� [h^� nb_cl� jl_^igch[h]_� qcnbch� nb_� ][lncf[a_�

p[lc_^�qcnb�^_p_fijg_hn[f�mn[a_*

<�h[lliq�chn_l]_ffof[l�mj[]_�m_j[l[n_^�^[s�-5j`�jlif[lp[f�nl[\_]of[l�]_ffm*� >_ff�

]ihn[]n� q[m� i]][mcih[f� $Acaol_� .*-0<%*� Ob_� nl[\_]of[_� q_l_� jl_^igch[hnfs�

]igjim_^�i`�lioh^�ni�cll_aof[lfs�mb[j_^�]_ffm�$Osj_�=%�nb[n�[jj_[l_^�jlial_mmcp_fs�

`f[nn_l�j_lcjb_l[ffs*� <�m_]ih^�]_ff�nsj_�nb[n�]olp_^�[lioh^�nb_�ion_l�\ioh^[ls�i`�nb_�

]ih^_hm[ncih�q[m�[fmi�i\m_lp_^�^olcha�^[s�-5j`*� Obcm�]_ff� $Osj_�<%�b[ �̂[�mjil[^c]�

^cmnlc\oncih*� Dh�\inb�]_ff�nsj_m(�]_ff�mol`[]_m�q_l_�cll_aof[l�ni�m][ffij_^*� Dh�[^^cncih(�

nb_�]snijf[mg�q[m�_rnl_g_fs�al[hof[l�[h �̂_f_]nlih)^_hm_�$Acaol_�.*-0=%*� Io]f_c�i`

22



Acaol_�.*-0(�<%� Giq�g[ahc`c][ncih� _f_]nlih�gc]lial[jb�^_gihmnl[ncha� chn_l]_ffof[l�
mj[]_m� $D%� \_nq__h�^[s� -5j`�]ih^_hmcha� ]_ffm*� =o]][f� _jcnb_fcog� $=@%(� =l[ch� $=(l%*�
S�.(-,,*� =%� Rcnb� bcab_l�g[ahc`c][ncih� nb_� f[]e� i`�]_ff� ]ihn[]n� cm�gil_� [jj[l_hn*�
Osj_�=�]_ffm� $=%�i`�nb_�^[s�-5j`�]ih^_hm[ncih�b[p_�[�al[hof[l�]snijf[mg�[h^�g[hs�
^cf[n_^� m[]]of_m�i`�lioab� _h^ijf[mgc]� l_nc]ofog� $[lliqm%(� [h �̂jimm_mm� f[la_�ho]f_c�
qcnb�jligch_hn�ho]f_ifc�$Ii%*� S�4(0,,*� >%�@>H�]ihn[chm�[�gi^_l[n_�_f_]nlih)^_hm_�
`fi]]of_hn�g[n_lc[f�$[mn_lcmem%�mcgcf[l�ni�nb[n�`ioh^�ch�nb_�M@M�m[]]of_m�[h^�-1)0,hg�
afi\of_m� $[lliqb_[^%*�>ih^_hmcha�]_ff� $>h%(�gc_lino\of_� $Oo%*� S�3.(,,,*
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]_hnl[ffs�fi][n_^�Osj_�=�]_ffm�q_l_�ip[f�qbcf_�nb_�ho]f_c�i`�gil_�j_lcjb_l[f�Osj_�=�

]_ffm�q_l_�[�`f[nn_l�mb[j_*� Io]f_c�i]]ojc_^�gimn�i`�nb_�]_ff�pifog_�[h^�jimm_mm_^�-).�

jligch_hn�ho]f_ifc� ch�m_]ncih*� Hcninc]�`caol_m�q_l_� ch`l_ko_hn*

Ob_�gimn�mcahc`c][hn�ila[h_ff_�qcnbch�nb_�_f_]nlih)^_hm_�]snijf[mg�i`�nb_�Osj_�

=� ]_ffm� q[m� nb_� M@M*� Dnm� `f[nn_h_^� ni� mfcabnfs� ^cf[n_^� ]cmn_lh[_� q_l_� ^cmnlc\on_^�

l[h^igfs� nblioabion� nb_� ]snijf[mg*� Nn[]em� i`� j[l[ff_f� ]cmn_lh[_� q_l_� l[l_fs�

i\m_lp_^*� Ob_�]cmn_lh[_�]ihn[ch_^�[h�_f_]nlih)fo]_hn(�`fi]]of_hn�ni�al[hof[l�g[n_lc[f�

$Acaol_� .*-0>%*� Ob_� M@M�q[m� hin� _rn_hmcp_fs� ^_p_fij_^� ch� Osj_� <� ]_ffm*� Al__�

lc\imig_m�q_l_�[\oh^[hn�nblioabion�nb_�]snijf[mg�ch�\inb�nsj_m�<�[h^�=�]_ffm*� Ob_�

Bifac�[jj[l[nom�]ihmcmn_^�i`�-).�m_nm�i`�m[]]of_m�[h^�q[m�mcgcf[l�ni�nb[n�^_m]lc\_^�`il�

^[s�-4j`�]_ffm*� Kchi]sninc]�[h^�]i[n_^�p_mc]f_m�i]]oll_^�\_h_[nb�nb_�]_Ö�mol`[]_�[h �̂

q_l_�i`n_h� ch�]fim_�]ihn[]n�qcnb� nb_�]_ff�g_g\l[h_*

.*/*.*N*.*� H[nlcr

H[n_lc[f�qcnbch� _rnl[]_ffof[l�mj[]_m� i`�nb_� nl[\_]of[l�]ih^_hm[ncihm�q[m�gil_�

]ihmjc]oiom� nb[h� jl_pciomfs� i\m_lp_^*� Dn� q[m� ]igjim_^� jl_^igch[n_fs� i`� [�

lhi^_l[n_fs)^_hm_(� al[hof[l� [h �̂ `fi]]of_hn� ni� `cf[g_hniom� g[n_lc[f*� Obcm� g[n_lc[f�

ch]fo^_^� fiha� fJhg�`c\lcfm�[h �̂\_[^_^� mnl[h^m�]igjim_^�i`� fJhg�\_[^m�]ihh_]n_^�

\s� nbch(� .hg� mnl[h^m*� >iff[a_h� `c\lcfm� $.,hg� ch� ^c[g_� _l%� i]]oll_^� l[h^igfs�

m][nn_l_^� nblioabion� nb_� g[nlcr� [h �̂q_l_� [ll[ha_^� ch� j[l[ff_f� aliojm�qb_l_� nb_s�

q_l_�]fim_fs�[mmi]c[n_^�qcnb� nb_� mol`[]_� i`�]_ffm*� Ob_s�q_l_�i`n_h� i\m]ol_^�\s�nb_�

`fi]]of_hn�g[n_lc[f*� Hi^_l[n_fs�̂ _hm_�f[gjlch�afi\of_m(�-1)0,hg�ch�^c[g_n_l�$Rlcabn
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[h^�Tiomih(� -54/7�Rlcabn�LZ�HR%$� -544%� [h �̂ m][nn_l_^� nblioabion� nb_�g_mbqile�i`�

g[nlcr�g[n_lc[f(� `clmn�[jj_[l_^�^olcha�nbcm�mn[a_� $Acaol_� .*-0>%*

()%(%+%�?[s�.,j`�$mn[a_� -36\olliqcha%

.*/*-2*-*� >_ffm

<h� ip[f� mb[j_^� nl[\_]of[l� ][lncf[a_(� ]ihmcmncha� i`� -4)..� ]_ffm� [n� nb_� qc^_mn�

^c[g_n_l(�b[^�`ilg_^�\s�^[s�.,j`�$Acaol_�.*-1<%*� Nollioh^cha�nb_�][lncf[a_�jlij_l�

q[m�[�lo^cg_hn[ls�j_lc]bih^lcog�i`�-).�]_ff� f[s_lm*� ?_p_fijcha�j_lc]bih^lc[��]_ffm�

q_l_�`f[nn_h_^� `c\li\f[mn)fce_� ]_ffm�qcnb� _rn_h^_^� ]snijf[mgc]� jli]_mm_m� [fiha� nb_cl�

fihacno^ch[f�[r_m*� Rbcf_� nb_m_� ]_ffm�q_l_�i`n_h� ch� ]fim_� [jjimcncih� ni� ih_� [hinb_l�

[h^�]_ff�]ihn[]n�ch�nb_�`ilg�i`�^_mgimig_m�q[m�i]][mcih[ffs�i\m_lp_^(�]ihnchocns�i`�

nb_�j_lc]bih^lcog�q[m�ch]igjf_n_*� Dh�jf[]_m�nb_�j_lcjb_l[f�]_ffm�i`�nb_�^_p_fijcha�

nl[\_]of[_� jlij_l� ]iof^� hin� \_� c^_hnc`c_^� [m� j_lc]bih^lc[f� il� _[lfs� ^c``_l_hnc[ncha�

]b]h^li\f[mnm*� >snijf[mg� i`� nb_� j_lc]bih^lc[f� ]_ffm� q[m� al[hof[l� [h^� ]ihn[ch_^�

gi^_l[n_�[giohnm�i`�lc\imig[f�g[n_lc[f*� Ho]b�i`�nb_�]snijf[mg�i`�nb_m_�`c\li\f[mn�

fce_�]_ffm�q[m�i]]ojc_^�\s�`f[nn_h_^(�i`n_h�cll_aof[l)mb[j_^�ho]f_c*� Ng[ff�[giohnm�i`�

M@M(�i]][mcih[ffs�ch�mn[]em�i`�.)/�j[l[ff_f�]cmc_lh[_�q_l_�i\m_h�_ �̂ _mj_]c[ffs�ch� nb_�

_h^m�i`�nb_�]_ff*� <h�i]][mcih[f�Bifac�[jj[l[nom�qcnb�[mmi]c[n_^�p_mc]f_m�q[m�fi][n_^�

ch� nb_� j_lcho]f_[l� l_acih*� Gcjc^� ch� mg[ff� ko[hncnc_m(� ^_hm_� \i^c_m� [h^� p[]oif_m�

]ihn[chcha�b_n_lia_hiom�g[n_lc[f�q_l_� jl_m_hn*

Ob_� ][lncf[a_� jlij_l� q[m� ]igjlcm_^� i`� ]bih^li\f[mnm� ch� p[lscha� ^_al__m� i`�

^c``_l_hnc[ncih(� cmif[n_^� `lig�ih_� [hinb_l�\s�q_ff)^_`ch_^� m_[gm�i`�g[nlcr� $Acaol_
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Acaol_�.*-1*�<%�Obch�m_[gm�i`�g[nlcr�$[lliq%�m_j[l[n_�]_ffm�i`�nb_�nl[\_]of[l�][lncf[a_�
jlij_l� \s� ^[s� .,j`*� <� lo^cg_hn[ls� j_lc]bih^lcog� $[lliqb_[^%� ][h� \_� m__h�
^_p_fijcha�[lioh^�nb_�j_lcjb_ls�i`�nb_�][lncf[a_�hi^of_*� >[linc^�[ln_ls�$><%(�=o]][f�
_jcnb_fcog�$=@%*� S�.(3,,*� =%�Ob_� nbl__�\[mc]�mn[a_m�i`�^c``_l_hnc[ncha�]_ffm�ch� nb_�
^[s� .,j`�nl[\_]of[l� ][lncf[a_� ][h� \_� ^_`ch_^� \s� ]snijf[mgc]� ^_hmcns� [h^� _rn_hn� i`�
M@M� $[lliqm%*� S� -.(2,,*� Osj_� <� ]_ff� $<%(� Osj_� =� ]_ff� $=%(� Osj_� >� ]_ff� $>%(�
>_hnlcif_� $>_%(�Bifac� $B%*

3-



3.



Ob_�gimn�j_lcjb_l[ffs�fi][n_^�]_ffm� $Osj_�<%�q_l_�p_ls�_f_]nlih)^_hm_�

qcnb� f[la_� [giohnm� i`�lc\imig[f� g[n_lc[f� \on� chmcahc`c][hn�[giohnm� i`�M@M*� Ob_�

M@M�i]]oll_^�[m�`f[nn_h_^�ni�mfcabnfs�^cf[n_^�]cmn_lh[_�l[h^igfs�m][nn_l_^�nblioabion�

nb_� ]_ffm*� Rbcf_�Osj_�<�]_ffm�q_l_� hin� mollioh^_^�qcnb� ][lncf[achiom�@>H(� nb_cl�

jlircg[f�mol`[]_m�q_l_�omo[ffs�ch�]ihn[]n�qcnb�nbcm�g[nlcr*� <�mg[ff�Bifac�[jj[l[nom�

qcnb�[mmi]c[n_^�p_mc]f_m�q[m�`ioh^�]_hnl[ffs�fi][n_^� ch�nb_�j_lcho]f_[l�l_acih*� Gcjc^�

q[m� jl_m_hn� ch� p[lc[\f_� [giohnm� \on� q[m� f_mm� [\oh^[hn� nb[h� ch� _[lfc_l� mn[a_m� i`�

^c``_l_hnc[ncih*� Osj_�=�]_ffm�q_l_� fi][n_^�[^d[]_hn� ni� nb_�Osj_�<�]_ff� f[s_l$m%�[h^�

b[m�\__h�nb_�jl_^igch[hn�]_ff�nsj_�i\m_lp_^�ch�nb_�jl_pciom�mn[a_�$^[s�-5j`%*� Phfce_�

Osj_�<�]_ffm(�Osj_�=�]_ffm�q_l_�]igjf_n_fs�mollioh^_^�\s�][lncf[a_�g[nlcr*� Osj_�=�

]_ffm�q_l_�mcgcf[l�ni�Osj_�<�]_ffm�ch�nb[n�nb_s�q_l_�]b[l[]n_lct_^�\s�^_hm_�]snijf[mg*�

Ob_s�^c``_l_^�\s�b[pcha�gi^_l[n_�[giohnm�i`�M@M�qcnb�_fiha[n_^(� mfcabnfs�mqiff_h�

ni� ^cf[n_^� m[]]of[l� jli`cf_m*� Ob_� Bifac� [jj[l[nom� q[m� fi][n_^� ch� [� j_lcho]f_[l�

jimcncih�[h^�]ihmcmn_^�i`�m_p_l[f�mn[]em�i`�f[g_ff[_�[h^�p_mc]f_m�]ihn[chcha�gi^_l[n_�

ni�_f_]nlih)^_hm_�g[n_lc[f*� Ngiinb�p_mc]f_m�[h^�\l[h]bcha�no\of_m�i`�[jjlircg[n_fs�

01hg�ch�^c[g_n_l�q_l_�i]][mcih[ffs�i\m_lp_^�ch�]ihn[]n�il�ch�]fim_�[mmi]c[ncih�qcnb�

nb_� ]_ff� mol`[]_*� Kchi]sninc]� [h^� ]i[n_^� p_mc]f_m� q_l_� [fmi� jl_m_hn*� Jnb_l�

]snijf[mgc]�ch]fomcihm�`l_ko_hnfs�i\m_lp_^�ch]fo^_^�]_hnlcif_m(�i]][mcih[ffs�]cfc[(�fcjc^�

^lijf_nm(�^_hm_�\i^c_m�[h^�gofncp_mc]of[l�\i^c_m*� <� ][j �i`�/)0�]_ff�f[s_lm�]igjim_^�

]7� Osj_�<�[h^�Osj_�=�]_ffm�q[m� `l_ko_hnfs�i\m_lp_^�ih� nb_� f[n_l[f�[mj_]n$m%� i`�nb_�

^_p_fijcha� nl[\_]of[l� ][lncf[a_� $Acaol_� .*-2%*� Dh� ]ihnl[mn(� nb_m_� ]_ff� nsj_m� ä� 7
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`l_ko_hnfs�[\m_hn�il�jl_m_hn�ch�ihfs�-).�]_ffm�f[s_lm�ch�nb_�^ilm[f�[h^�p_hnl[f�[mj_]nm�

i`�nb_�nl[\_]of[_*

Ob_�jl_^igch[hn�]_ff�i`�nb_�nl[\_]of[l�][lncf[a_�ch�^[s�.,j`�f[gjl_sm�q[m�Osj_�

>*� Ob_m_� ]_ffm� [jj_[l_^� ip[f� ni� [haof[l� [h^� q_l_� f[la_l� nb[h� nb_� j_lcjb_l[ffs�

fi][n_^(� _f_]nlih)^_hm_�Osj_m�<� [h^� =�]_ffm� $Acaol_� .*-3<%*� Ob_m_� ]bih^li\f[mnm�

jimm_mm_^�[�f[la_�ip[f�ni�lioh^�ho]f_om�[h^�-).�jligch_hn�ho]f_ifc*� Ob_�]snijf[mg�

q[m�f_mm�_f_]nlih)^_hm_�[h^�al[hof[l�nb[h�nb[n�i`�j_lcjb_l[f�]_ffm*� @f_g_hnm�i`�M@M�

q_l_�jl_p[f_hn�[h^�[jj_[l_^�[m�jl_^igch[hnfs�mqiff_h(�lioh �̂ni�cll_aof[lfs�mb[j_^(�

m[]]of[l� ]cmn_lh[_� `cffcha�go]b�i`�nb_� ]snijf[mg*� Ob_m_� ]cmn_lh[_� ]ihn[ch_^� [� fcabn�

`fi]]of_hn� ni� al[hof[l� mo\mn[h]_� l_m_g\fcha� g[n_lc[f� ch� nb_� @>H� [h^� q_l_� [�

^cmnchaocmbcha�`_[nol_�i`�nbcm�]_ff*� Ob_�Bifac�[jj[l[nom�]ihmcmn_^�i`�m_p_l[f�mn[]em�i`�

m[]]of_m�[h^�g[hs�g_g\l[h_�\ioh^�p_mc]f_m�[h^�p[]oif_m*� Q_mc]f_m�]ihn[ch_^�fcabn�

ni�gi^_l[n_fs�_f_]nlih)^_hm_�g[n_lc[f� [h �̂q_l_� `l_ko_hnfs�i\m_lp_^� ni�\_� ch� ]fim_�

[mmi]c[ncih� qcnb� nb_� ]_ff� j_lcjb_ls*� Hcni]bih^lc[� qcnb� no\of[l� ]cmn_lh[_� q_l_�

[\oh^[hn*� G[la_� g_g\l[h_� \ioh^� p_mc]f_m� $,*-3),*.0jg%� ]ihn[chcha� al[hof[l�

_f_]nlih)^_hm_�gofncp_mc]of[l�\i^c_m�[h^�p[]oif_m�]ihn[chcha�b_n_lia_hiom�g[n_lc[f�

q_l_�gil_�`l_ko_hnfs�i\m_lp_^� nb[h� ch� ]_ff� nsj_m� jl_pciomfs�^_m]lc\_^*

.*/�.*2*.*�H[nlcr

@rnl[]_ffof[l�g[nlcr�g[n_lc[f�b[ �̂[]]ogof[n_^�_rn_hmcp_fs�\s�^[s�.,j`�_mj_]c[ffs�

qcnbch� chn_l]_ffof[l� mj[]_m� $,(-.),*23� jg%� mollioh^cha� nb_� ]_hnl[ffs� fi][n_^�

]bih^li]sn_m*� H[nlcr�ch� nbcm�]_hnl[f� l_acih� mbiq_^� mcahm� i`�_rn_hmcp_�ila[hcm[ncih
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Acaol_�.*-2*�Ob_�j_lcjb_l[f�_f_]nlih)^_hm_�Osj_�<�[h �̂=�]_ffm�$[mn_lcmem%�i`�nb_�^[s�
.,j`� nl[\_]of[_� `l_ko_hnfs� q_l_� i\m_lp_^� ni� `ilg� /)0� ]_ff� f[s_l_^�  f[n_l[f� ][jm *�
=o]][f� _jcnb_fcog� $=@%*� S�0(,,,*
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Acaol_�.*-3*�>igj[lcmih�i`�<%� nb_�jl_^igch[hn�]_ff� nsj_� $>%� i`�^[s�.,j`�f[gjl_s�
qcnb�=%� nb_�gil_�j_lcjb_l[f�]bih^li\f[mn�$=%*� Iin_�nb_�gil_� cll_aof[l�]_ff�mol`[]_�
$[lliqb_[^%(�^_hm_l�]snijf[mg�[h^�f_mm�_rn_hmcp_fs�^cf[n_^�M@M�$[lliqm%�i`�]_ffm�ch�
=�]igj[l_^�ni�<*� >%�@>H�i`�nl[\_]of[l�][lncf[a_�ch�^[s�.,j`�f[gjl_s�^cmjf[scha�nb_�
]ih]_hnlc]�ila[hct[ncih�i`�g[nlcr�]igjih_hnm�[lioh^�nb_�]bih^li]s�n_�$>b%*� ?%�Ccab�
g[ahc`c][ncih� i`� [� mcgcf[l� [l_[� mbiqcha� nb_� nbch� mnl[h^m� i`� g[n_lc[f� _rn_h^cha�
\_nq__h�nb_�\_[^_^�g[n_lc[f� $[lliq%*� <9� S�3(4,,7�=9� S�4(4,,7
>9� S�1.(,,,7�?9�S� --2(,,,*
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$Acaol_� .*-3>%*� Dh� nb_� l_acih� cgg_^c[n_fs� mollioh^cha� nb_� ]bih^li]sn_m(� nb_�

j_lc]_ffof[l�l_acih(�nb_�.,hg�]iff[a_h�`c\lcfm�q_l_�i`n_h�g[me_^�\s�nb_�[]]ogof[ncih�

i`�nb_�al[hof[l�ni�`fi]]of_hn�g[n_lc[f�[h^�-1)0,hg�_f_]nlih)^_hm_�f[gjlch�afi\of_m*�

<lioh^�nb_�j_lcjb_ls�i`�nb_�]_ff�q[m�[�]ih]_hnlc]�[ll[s�i`�gi^_l[n_fs�^_hm_(�\_[^_^�

mnl[h^m�i`�g[n_lc[f*� Ob_�\_[^m� $-1)/,ucg%�i]][mcih[ffs� [jj_[l_^�biffiq�[h^�q_l_�

l_aof[lfs� mj[]_^� qcnb� `cf[g_hniom� g[n_lc[f� $0)fJhg� ch� ^c[g_n_l%� \_nq__h� nb_g�

$Acaol_�.*-3?%*� Dh�mig_�[l_[m�`cf[g_hniom�g[n_lc[f�_rn_h^_^�ion�`lig�nb_�\_[^m�ch�

[� mjie_)fce_� `[mbcih*� <� `_q� ^_hm_� al[hof_m� $3)fJhg%� q_l_� `ioh^� chn_l^cmj_lm_^�

\_nq__h�nb_�\_[^_^�mnl[h^m(�afi\of_m�[h^�`fi]]of_hn�g[n_lc[f*

<n� chn_lm_]ncihm� i`� nb_� j_lc]_ffof[l� g[nlc]_m� i`� m_p_l[f� ]_ffm� nb_� [giohn� i`�

afi\of[l� [h^� `fi]]of_hn� g[n_lc[f� q[m� mj[lm_� [h^� [� g_mbqile� i`� ]iff[a_h� `c\lcfm�

`l_ko_hnfs�i]]oll_^*�@rnl[]_ffof[l�g[n_lc[f�mollioh^cha�nb_�_f_]nlih)^_hm_�j_lcjb_l[f�

]bih^li]sn_m�q[m�mj[lm_�[h^�]ihmcmn_^�i`�\oh^f_m�i`�j[l[ff_f�.,hg�]iff[a_h�`c\lcfm*

()%(%'%�?[s�..j`�$mn[a_�-36\olliqcha%�)�?[s�//j`�$mn[a_�-46f[lp[f%

.*/*.*3*-*�>_ffm

=s�^[sm�..)//j`�nb_�_hncl_�][lncf[a_�jlij_l�b[^�\_]ig_�mollioh^_^�\s�[�^cmnch]n(�

chn[]n�j_lc]bih^lcog�$Acaol_�.*-4<%*� Ob_�j_lc]bih^lc[f�]_ffm�q_l_�nbch(� [nn_ho[n_^�

]_ffm� ]fim_fs� [mmi]c[n_^� qcnb� nb_� ][lncf[a_� jlij_l� [h^� \oh^f_m� i`� j[l[ff_f� .,hg�

]iff[a_h�`c\lcfm�$Acaol_�.*-4=%*� Ob_�][lncf[a_�jlij_l�]iof^�\_�^cpc^_^�chni�[�hog\_l�

i`�]_ff� jijof[ncihm�qbc]b�q_l_� mcgcf[l� ni� nbim_� ^_m]lc\_^� `il�.,j`�jlif[lp[_*� Ob_�

mo\j_lc]bih^lc[f� jijof[ncih� ]ihmcmn_^� i`�^c``_l_hnc[ncha�]_ffm� $Osj_�<�[h^�=%� _[]b

35



qcnb�_f_]nlih)^_hm_�]snijf[mg*� Ncgcf[l�ni�nb_�j_lcjb_l[f�<�[h �̂=�]_ff�nsj_m�^_m]lc\_^�

jl_pciomfs(� nb_m_� ]bih^li\f[mnm� i`n_h� i]]oll_^� ch�gofncjf_� f[s_lm�ih� f[n_l[f� [mj_]nm�

i`�nb_� nl[\_]of[l� \o^� $Acaol_� .*-5%*� Ob_� ]_hnl[ffs� fi][n_^� _f_]nlih)fo]_hn� ]_ffm� i`�

_[lfc_l� mn[a_m(�qbc]b� jimm_mm_^� [h� [\oh^[h]_� i`�_rn_hmcp_fs�^cf[n_^� M@M� $Osj_� >�

]_ffm%(�q_l_�i\m_lp_^�f_mm�`l_ko_hnfs�\s�^[s�.1j`*� Rb_h�jl_m_hn�nb_s�q_l_�m][nn_l_^�

[giha�j_lcjb_l[f�Osj_�=�]_ffm*� Ob_�jl_^igch[hn�]_ff�nsj_�i`�nb_�nl[\_]of[l�][lncf[a_�

ch�nb_�if^_l�jlif[lp[_�q[m� [� f[la_(� ip[f� ni�jifsaih[f� mb[j_^�]_ff� $Osj_�?%�qcnb�[h�

_f_]nlih)fo]_hn�]snijf[mg�nb[n�]ihn[ch_^�p_ls�`_q�`l__�lc\imig_m�[h^�jifsmig_m*� Dh�

]ihnl[mn� ni� Osj_� >� ]_ffm(� nb_cl� M@M�q[m� fcgcn_^� ni� m][nn_l_^(� nbch(� q[ps� jli`cf_m�

$Acaol_�.*-5<(=%*� Bifac�m[]]of_m�qb_h�i\m_lp_^�q_l_�`f[nn_h_^�[h^�[mmi]c[n_^�qcnb�

`_q�p_mc]f_m*� Jnb_l�]snijf[mgc]�]ihmncno_hnm�q_l_�m][nn_l_^�gcni]bih^lc[�[h^�^_hm_�

\i^c_m*� Ob_�lioh^)�ni�cll_aof[l)mb[j_^�ho]f_c�i`�nb_�]_ffm�i]]ojc_^�p_ls� fcnnf_�mj[]_�

qcnbch� nb_� ]snijf[mg�[h^�q_l_� `l_ko_hnfs�]_hnl[ffs� fi][n_^*

Ob_�jlch]cj[f�]b[l[]n_lcmnc]m�i`�̂ [s�-1j`)^[s�//j`�̂ _p_fijcha�nl[\_]of[l�]_ffm�[l_�

mogg[lct_^�ch�O[\f_�.*-*

./*.*3*.*� H[nlcr

?olcha� ^[sm� ..j`)^[s� //j`� nb_� ko[hncns� i`� _rnl[]_ffof[l� g[n_lc[f� ch]l_[m_^�

al_[nfs(�l_mofncha�ch�[�^cmnch]n�_f_]nlih)^_hm_�g[nlcr*� Ob_�gimn�^l[g[nc]�^_p_fijg_hn�

nb[n�i]]oll_^�^olcha�nbcm�mn[a_�q[m�[]]ogof[ncih�i`�1)-1hg�^_hm_�g[nlcr�al[hof_m�\s�

^[s�..j`�$Acaol_�.*.,%*� =s�^[sm�.1)//j`(�g[nlcr�g[n_lc[f�\_][g_�ila[hct_^�chni�nbl__�

^cmnch]n�tih_m� $Aca�.*.-%*� Dh� nb_� chh_l�[mj_]nm�i`�nb_�j_lc]_ffof[l�tih_(� nb_�tih_

4,



Acaol_�.*-4*� <%�@f_]nlih�gc]lial[jb�i`�nb_� nl[\_]of[l� ][lncf[a_� ch� ]limm)m_]ncih� ch�
[�^[s�/-j`�jlif[lp[�^_gihmnl[ncha�nb_�jl_^igch[h]_�i`�nb_�_f_]nlih)fo]_hn�Osj_�?�
]_ff� $?%*� K_lc]bih^lcog� $[lliqm%(� Osj_� =� ]_ff� $=%*� S� .(2,,*� =%� Ccab_l�
g[ahc`c][ncih� i`� nb_� m[g_� ][lncf[a_� \o *̂� >iff[a_h� \oh^f_m� $>i%� ch� nb_�
j_lc]bih^lcog(�K_lc]bih^lc[f�]_ff� $K]%*� S�4(31,*
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Acaol_� .*-5*� @f_]nlih)^_hm_� ]bih^li\f[mnm� [l_� mncff� i\m_lp_^� ni� i]]ol� ch� gofncjf_�
f[s_lm�i`�f[n_l[f�[mj_]nm�i`�nb_�nl[\_]of[l�][lncf[a_�\o^�\s�^[s�/-j`�i`�nb_�jlif[lp[f�
mn[a_*� Osj_�?�]_ff� $?%(�Osj_�=�$=%*� S�2(,,,*
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_hp_fijcha�nb_�]_ff(�[h�_f_]nlih)fo]_hn�l_acih�gimnfs�^_pic^�i`�_rnl[]_ffof[l�g[n_lc[f�

q[m�i\m_lp_^*� Obcm�chh_l�j_lc]_ffof[l�tih_�q[m�\il^_l_^�\s�[h�[l_[�^igch[n_^�\s�

1 -1hg�̂ _hm_�al[hof_m�[h^�mg[ff�[giohnm�i`�-1)0,hg�f[gjlch�afi\of_m*� Nollioh^cha�

nb_�j_lc]_ffof[l�tih_�q[m�[� n_llcnilc[f� tih_�]ihn[chcha�[h�[h[mnigimcha�h_nqile�i`�

\l[h]bcha� -1)0,hg� f[gjlch� `c\lcfm*� Dhn_l^cmj_lm_^� \_nq__h� nb_m_� q_l_� 1)-1hg�

al[hof_m�[h^�al[hof[l�ni�`cf[g_hniom�g[n_lc[f*� Dh�nb_�l_acih�\il^_lcha�nb_�n_llcnilc[f�

tih_m� i`� nqi� ]_ffm(� nb_� chn_ln_llcnilc[f� tih_(� -1)0,hg� \l[h]b_^� `c\lcff[l� g[n_lc[f�

]i[f_m]_^� ni� `ilg�^_hm_� j[l[ff_f� \[h^m*� Bliojm� i`�j[l[ff_f� .,hg� ]iff[a_h� `c\lcfm(�

^_hm_�g[nlcr�al[hof_m�[h^�`fi]]of_hn�g[n_lc[f�q_l_�[fmi�chn_l^cmj_lm_^�\_nq__h�nb_m_�

\[h^m*� Dh�_rnl[]_ffof[l�mj[]_m�[^dichcha�j_lc]bih^lc[f�[h^�]bih^li\f[mnc]�]_ffm(�.,hg�

]iff[a_h� `c\lcfm� q_l_� i\m_lp_^� chn_l^cmj_lm_^� \_nq__h� ^_hm_fs� j[]e_^� -1)0,hg�

afi\of[l�g[n_lc[f� $Acaol_�.*.->%*

Ob_� jlch]cj[f� ]b[l[]n_lcmnc]m� i`� nb_� @>H� ^olcha� nl[\_]of[l� ][lncf[a_�

^_p_fijg_hn�[l_�mogg[lct_^�ch�O[\f_�.*-*
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O[\f_�.*-* Klch]cj[f�]_ffof[l�[h^�g[nlcr�`_[nol_m�i`�^_p_fijcha�f[gjl_s�nl[\_]of[_

-� ?[smj` >b[l[]n_lcmnc]�`_[nol_m� u

-1 >_ffm6�O<�g_m_h]bsg[f�]_ffm(� f[la_�ko[hncnc_m�i`�sife(�]_ff�^_hmcnc_m�
.1]_ffm+-,,,jgW�hi�a[j�doh]ncihm(�hi�]ihn[]n�qcnb�inb_l�]_ff�nsj_m(�
jiilfs�^_p_fij_^�M@M�[h^�Bifac�[jj[l[nom(�hi�j_lc]bih^lcog*�
H[nlcr6� .,hg�]iff[a_h�`c\lcfm(� hi� f[gjlch�il�g[nlcr�al[hof_m*

-2 >_ffm6�O<�g_m_h]bsg[f�]_ffm(�gi^_l[n_� ni� f[la_�ko[hncnc_m�i`�sife(�
]_ff�^_hmcnc_m�/1)02�]_ffm+-,,,jgW�hi�a[j�doh]ncihm(� `l_ko_hn�]ihn[]n�
qcnb�\o]][f�_jcnb_fcog�[h �̂p[m]of[l�_h^inb_fcog(�jiilfs�^_p_fij_^�
M@M(�mg[ff�Bifac�[jj[l[nom(�hi�j_lc]bih^lcog*
H[nlcr6�.,hg�]iff[a_h�`c\lcfm(� hi� f[gjlch�il�g[nlcr�al[hof_m*

-3 >_ffm6�>ih^_hmcha�g_m_h]bsg[f�]_ffm(� fcnnf_�il�hi�sife(�]_ff�^_hmcnc_m�
-1)./]_ffm+-,,,jg&(�i]][mcil�[f�a[j�doh]ncihm(�mig_�]ihn[]n�qcnb�
\o]][f�_jcnb_fcog�[h^�p[m]of[l�_h^inb_fcog(�jiilfs�^_p_fij_^�
M@M(� mg[ff�Bifac�[jj[l[nom(�hi�j_lc]bih^lcog*
H[nlcr6� .,hg�]iff[a_h�`c\lcfm(�hi�f[gjlch�il�g[nlcr�al[hof_m*

-� -4 >_ffm6�H_m_h]bsg[f� ]ih^_hm[ncihm(� fcnnf_�il�hi�sife(� ]_ff� ^_hmcnc_m�
01)10]_ffm+-,,,jg!�`l_ko_hn�a[j�doh]ncihm�[h^�`i][f�]ihn[]nm(�
jiilfs�^_p_fij_^�M@M(�q_ff�^_p_fij_^�Bifac�[jj[l[nom(�hi�
j_lc]bih^lcog*
H[nlcr6�Bl_[n_l�[\oh^[h]_�i`�.,hg�]iff[a_h�`c\lcfm(� hi�f[gjlch�il�
g[nlcr�al[hof_m*

-5 >_ffm6�?c``_l_hnc[n_^�]bih^li\f[mnm(�jl_^igch[hnfs�Osj_�=�]_ffm�
mollioh^_^�\s�j_lcjb_l[f�Osj_�<�]_ffm(� fcnnf_� ni�hi�sife(�hi�a[j�
doh]ncihm(� _rn_hmcp_�M@M�[h^�q_ff�^_p_fij_^�Bifac�[jj[l[nom(�hi�
j_lc]bih^lcog*
H[nlcr6�<\oh^[hn�.,hg�]iff[a_h�`c\lcfm(� f[gjlch�afi\of_m(�
jlin_iafs][h)fce_�g[n_lc[f*

., >_ffm6�Kl_^igch[hnfs�Osj_�>�]_ffm*�Osj_�<�[h^�Osj_�=�]_ffm�`ioh^�
ih�j_lcjb_ls(�hi�sife(�hi�a[j�doh]ncihm(�q_ff�^_p_fij_^�M@M�qcnb�
_rn_hmcp_fs�^cf[n_^� ]cmn_lh[_(�q_ff�^_p_fij_^�Bifac�[jj[l[nom(�
^_p_fijcha�j_lc]bih^lcog*
H[nlcr6� .>hg�]iff[a_h�`c\lcfm(� ch]l_[m_� ch� f[gjlch(� f[gjlch�[jj_[lm�
[m�ch^cpc^o[f�afi\of_m�[h �̂\l[h]bcha�`c\lcfm(� `clmn�[jj_[l[h]_�i`�
g[nlcr�al[hof_m� $]iff[jm_^�[aal_a[n_m�i`�[aal_][h%*

..)// >_ffm6�Kl_^igch[hnfs�Osj_�?�]_ffm*�Osj_m�<)>�[fmi�jl_m_hn(�hi�sife(�
hi�a[j�doh]ncihm(� `l[ag_hnm�i`�M@M�[h^�mg[ff�Bifac�[jj[l[nom� ch�
nsj_�?�]_ffm(�q_ff�^_p_fij_^�j_lc]bih^lcog*
H[nlcr6�.,hg�]iff[a_h�`c\lcfm(� f[la_�ko[hncnc_m�i`�f[gjlch�[h^�g[nlcr�
al[hof_m(�g[nlcr�ila[hct_^� chni�nbl__�^cmnch]n�tih_m*
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Acaol_�.*.,*�>[lncf[a_�g[nlcr�al[hof_m� $[lliq%� `clmn�[jj_[l�m][nn_l_^�[giha�nb_� -,)�
0,hg�\l[h]bcha�afi\of_m� $[lliqb_[^%� ^olcha�^[s�..j`*� >snijf[mg�i`�]bih^li]sn_�
$>b%*� S�32(,,,*
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Acaol_�.*.-*�<%�?[s�/-j`�jlif[lp[�^_gihmnl[ncha�nb_�tih[f�ila[hct[ncih�i`�nb_�g[nlcr*�
<h�[\oh^[h]_�i`�al[hof[l�g[n_lc[f�mollioh^m�[h�chh_l�_f_]nlih)fo]_hn�b[fi�$[lliq%�
ch� nb_� j_lc]_ffof[l� l_acih� $K_%� [ d̂[]_hn(� ni� nb_� ]bih^li]sn_� $>b%*� Ob_� -1)0,hg�
f[gjlch)fce_�afi\of_m�\_]ig_�\l[h]b_^�ch�nb_�n_llcnilc[f�tih_�$OU%�[h �̂ila[hct_^�ch�
j[l[ff_f� [ll[sm� $[mn_lcme%� ch� nb_� chn_ln_llcnilc[f� tih_� $DU%*� S� ./(4,,*� =%� Ccab_l�
g[ahc`c][ncih� ^_gihmnl[ncha� -1)0,hg� f[gjlch� `c\lcfm� $[lliqb_[^m%*� S� 1.(,,,*� >%�
=oh^f_m�i`�]iff[a_h�`c\lcfm� $>i%�[l_� chn_l^cmj_lm_^�[giha� f[gjlch� `c\lcfm� $[lliq%� ch�
nb_�l_acihm� [^d[]_hn� ni� nb_�j_lc]bih^lcog� [h^� ch� nb_� chn_ln_llcnilc[f� tih_� i`�[� ^[s�
/-j`�f[lp[*� S�.4(4,,*
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.*0*�?DN>PNNDJI

Obcm� mno^s� cm� nb_� `clmn� ni� _r[gch_� mj[nc[f� [h^� n_gjil[f� j[nn_lhcha(� [h^�

ofnl[mnlo]nol[f�giljbifias�i`�̂ _p_fijcha�nl[\_]of[l�][lncf[a_�^olcha�jlif[lp[f�mn[a_m�

i`�f[gjl_sm*� >bih^lia_h_mcm� i`�nl[\_]of[l� ][lncf[a_�i]]olm� _[lfs� ch� nb_�\olliqcha�

mn[a_*� H_m_h]bsg[f�]ih^_hm[ncihm�`ilg_^�\s�^[s�-3j`�[h^�][lncf[a_�^c``_l_hnc[n_^�

\s�^[s�-5).,j`*� Ob_� nl[\_]of[_�q_l_� nb_� `clmn�h_oli]l[hc[f�][lncf[a_m� ni�^_p_fij� ch�

nb_�f[gjl_s*� Klcil�ni�nb_cl�[jj_[l[h]_�nb_�ihfs�inb_l�][lncf[achiom�_f_g_hnm�_rcmncha�

q_l_� nb_� mjf[h]bhi]l[hc[f� \l[h]bc[f� ][lncf[a_m*� Obcm� `ch^cha� cm� ]ihmcmn_hn� qcnb�

jl_pciom�^_m]lcjncihm�i`�]l[hc[f�ihnia_hs�ch�_[lfs�mn[a_m�i`�f[gjl_sm�$N_q_lnti``�-5-2(�

-5-37�?[g[m(� -5007� Eibh_fm(� -5047� I_qnb(� -5127� ?_=__l(� -53-%� [h^� mcgcf[l� ni� nb_�

mcno[ncih� ch�>bih^lc]bnbs_m� $?_=__l(� -53-%� [h^�[gjbc\c[hm� $C[he_h�LZ�HR%$� -55.%*�

Ob_�n_gjil[f�j[nn_lh� i`�^_p_fijg_hn�i`�nb_�b_[^� ][lncf[a_m� cm� fce_fs�]lcnc][f� ni� nb_�

molpcp[f�i`�nb_� jlif[lp[*� Ob_� nl[\_]of[_�g[nol_� ]ih]igcn[hn�qcnb� ^_p_fijg_hn� i`�

\olliqcha�\_b[pciol� ch�qbc]b� nb_� b_[^� cm� om_^� ni� ̂ ca � [m� nb_� f[gjl_s� _hn_lm� nb_�

mo\mnl[n_� $Ac[pcm(� -53-%*� Obcm� \_b[pciol� fce_fs� l_kocl_m� _rnl[� jlin_]ncih� `il� nb_�

^_fc][n_�\l[ch*

<� mfcabn� ^cm]l_j[h]s� _rcmnm� \_nq__h� nb_� ][lncf[a_� jimcncih� [h^� _rn_hn� i`�

^_p_fijg_hn� ^_m]lc\_^� ch� _[lfc_l� qilem� [h^� nb[n� i\m_lp_^� ch� nb_� jl_m_hn� mno^s*�

Ciq_p_l(�n_lgchifias�om_^�ch�nb_m_�_[lfc_l�mno^c_m�cm�]ih`omcha(�g[echa�cn�^c``c]ofn�ni�

]igj[l_� nb_� `ch^cham*� Eibh_fm� $-504%(� `il� _r[gjf_(� ^i_m� hin� ^_m]lc\_� nb_� chcnc[f�

[jj_[l[h]_�i`�nb_�]ih^_hm[ncihm�$l_`_ll_^�ni�[m� \f[mn_g[m %(�\on�ch^c][n_m�nb[n�nb_s�

b[^�̀ ilg_^�`lig�[�g_m_h]bsg[f� nl[\_]of[l�jlcgil ĉog �$jl_mog[\fs�nb_�sife)`cff_^

5-



g_m_h]bsg[f�]_ffm%�\s�^[s�-3j`*� <n�nbcm�jichn�nb_�]ih^_hm[ncihm�q_l_� ih�nb_�p_la_�

i`�\_]igcha�][lncf[achiom �[h^�]ihncho_^�ni�^_p_fij�]l[hc[ffs�`lig�nb_cl�dorn[_bil^[f�

jimcncih*� Dh� [^^cncih(� _[lfs� mno^c_m� ]ih]_lhcha� ^_p_fijg_hn� i`�f[gjl_s� nl[\_]of[l�

][lncf[a_�^_m]lc\_^�mn[a_m�_kocp[f_hn�ni�^[s� -3j`�[h �̂^[s�.1j`�\on�^c^�hin�_r[gch_�

chn_lg_^c[n_�mn[a_m�$?[g[m(� -5007�Eibh_fm(� -5047�I_qnb(� -5127�?_=__l(� -53-%�[h (̂�

nb_l_`il_(� f_`n� a[jm� ch� iol� oh^_lmn[h^cha� i`� nl[\_]of[l� ][lncf[a_� ^_p_fijg_hn[f�

j[nn_lhm� ch� nb_� f[gjl_s*� Dh� ]ihnl[mn� ni� nb_m_� _[lfc_l� l_jilnm(� nb_� `ch^cham� i`� nb_�

jl_m_hn�mno^s�ch^c][n_� nb[n� nb_� nl[\_]of[_�^c �̂hin�_rn_h^�[m� `[l�][o^[ffs�[m� nb_�inc]�

][jmof_m�ohncf� .0)04�biolm�[`n_l� nb_� chcnc[f� [jj_[l[h]_�i`�nb_� ]ih^_hm[ncihm*� Ail�[�

mbiln�j_lci^(�nl[\_]of[_�f_hanb_h_^�ch�\inb�]l[hc[f�[h^�][o^[f�^cl_]ncihm7�nb_h�aliqnb�

q[m� jl_^igch[hnfs�ch�[� ]l[hc[f�^cl_]ncih*� Ob_m_� mfcabn�^c``_l_h]_m� ch� n_gjil[f�[h^�

mj[nc[f�j[nn_lhcha�i`�nl[\_]of[l�^_p_fijg_hn�g[s�\_� nb_�l_mofn�i`�mj_]c_m�p[lc[ncih*�

@[lfs�mno^c_m�jlcg[lcfs�chpifp_^�9HSVLZXH� mj_]c_m(�[h^�cn�b[m�mch]_�\__h�^_n_lgch_^�

nb[n�qbcf_�ncgcha�i`�nb_�_g\lsifiac][f�mn[a_m�cm�]igj[l[\f_�\_nq__h�f[gjl_s�mj_]c_m(�

p[lc[ncih�^i_m� _rcmn� $Ngcnb�LZ�HR%$� -524%*� <fn_lh[ncp_fs(� ]ih^cncihm� oh^_l�qbc]b� nb_�

f[gjl_s�qn*_� l[cm_^�g[s� b[p_� ch`fo_h]_^� ^_p_fijg_hn[f� l[n_m*� O_gj_l[nol_(� `il�

_r[gjf_(� cm�]lcnc][f� ch�^_n_lgchcha�^_p_fijg_hn[f�l[n_m*� Jjncgog� n_gj_l[nol_�`il�

_[lfs�^_p_fijg_hn[f�mn[a_m�i`�m_[�f[gjl_s�cm� -4*0z>�$Kc[pcm(�-52-7�G[hacff_�[h^�C[ff(�

-544[%*

Dh� nb_�^_p_fijcha�p_ln_\l[n_� fcg\(�g_m_h]bsg[f�]_ffm�[l_�]ihncho[ffs�l_]locn_^�

`lig� ncmmo_� mollioh^cha� nb_� ^cmn[f� [mj_]nm� i`� nb_� f_hanb_hcha� fcg\� ohncf� [�

jl_][lncf[a_hiom�me_f_nih�ch]fo^cha�nb_�^cacnm�cm�`ilg_^�!<YZLXLZHR%$�-5447�Hoff_l�[h^

5.



<f\_l]b(� -55,%*� Obcm� j[nn_lh� l_mofnm� ch� [� `off� ]igjfcg_hn� i`�^c``_l_hnc[ncha� ]_ffm(�

l[hacha�̀ lig�g[nlcr)mshnb_mctcha�]bih^li]sn_m�ni�]ih^_hmcha�g_m_h]bsg[f�]_ffm(�[fiha�

nb_�jlircgi)^cmn[f�[rcm�i`�nb_� fcg\�$Obiliaii^�[h^�Cch]b]fc``_(� -531%*� Ncgcf[lfs(� [�

al[^c_hn� i`� ^c``_l_hnc[ncih� cm� i\m_lp_^� [fiha� nb_� ]l[hci][o^[f� [rcm� ch� f[gjl_s�

nl[\_]of[l� ][lncf[a_*� Ob_� gimn� ^_p_fijg_hn[ffs� [^p[h]_^� [mj_]nm� i`� nb_� h[m]_hn�

][lncf[a_� i]]ol� ch� nb_� l_acih�p_hnl[f� ni� nb_� _s_*� Aiffiqcha� ihm_n� i`�ip_ln� ][lncf[a_�

^c``_l_hnc[ncih(� f[gjl_s� nl[\_]of[l� ][lncf[a_� ]ihncho_^� ni� aliq� [m� [� l_mofn� i`�\inb�

chn_lmncnc[f� [h^� [jjimcncih[f� aliqnb(�qcnb� nb_� f[nn_l� jl_^igch[ncha*� >bih^li\f[mnm�

q_l_�i\m_lp_^�-)0�]_ff�f[s_lm�nbc]e�[fiha�nb_�j_lcg_n_l�i`�nb_�][lncf[a_�jlij_l�^olcha�

^[sm� .,)/,j`(� [h �̂ gcninc]� `caol_m(� qbcf_� ch`l_ko_hn� ch� f[n_l� mn[a_m(� q_l_� [fq[sm�

i\m_lp_^*

Kl_]bih^lia_hc]�]ih^_hm[ncihm�i`�f[gjl_s�nl[\_]of[l�][lncf[a_�^_p_fij_^�ch�[h�

_hpclihg_hn� nb[n�q[m� [nsjc][f� ni� nb[n� ^_m]lc\_^� `il� inb_l� ]bih^lia_hc]� mnlo]nol_m(�

mo]b� [m� [pc[h� fcg\*� Dh� nb_m_� f[nn_l� msmn_gm(� _hpclihg_hn� jlcil� ni� chcnc[ncih� i`�

]ih^_hm[ncih� `ilg[ncih� cm� ]b[l[]n_lcmcc][ffs� ]igjim_^� i`� qc^_fs� mj[]_^�

oh^c``_l_hnc[n_^�mn_ff[n_�g_m_h]bsg[f�]_ffm�nb[n�g[s�]ihh_]n�pc[�_fiha[n_^�`cfiji^c[�

$Bi_f(�-53,7�Obiliaii^�[h �̂Cch]b]fc``_(� -5317�@^_(� -54/%*� Dh�nb_�jl_m_hn�mno^s(�ãÑ�]�

\[h^� i`� ]_ffm� _rn_h^cha� ch� [h� [l]� \_nq__h� nb_� p_hnl[f� l_acih� i`� nb_� _s_� [h^� nb_�

hini]bil^� ^olcha� ^[s� -1j`� jimm_mm_^� `cfiji^c[� [h^� ila[h_ff_m� ]iggih� ni�

g_m_h]bsg[f� ]_ffm(� \on� ofnl[mnlo]nol[ffs� [jj_[l_^� p_ls� ^c``_l_hn� ^o_� ni� nb_� f[la_�

ko[hncnc_m� i`�sife�[h^� fcjc *̂� Obcm�sife)f[^_h� g_m_h]bsg_� cm� gimn� fce_fs� nb_� ncmmo_�

^_m]lc\_^� ch� _[lfc_l� fcabn� gc]lim]ijc]� mno^c_m� [m� nb_� nl[\_]of[l� g_m_h]bsg[f
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 jlcgil ĉog �nb[n�[jj_[lm�[m�_[lfs�[m�^[s� -/j`�ch�9HSVLZXH� mj_]c_m�$Eibh_fm(� -504%*�

Dn�cm�n_gjncha�ni�moaa_mn�nb[n�nbcm�pcmo[ffs�^cmnch]n�g_m_h]bsg[f�]_ff�jijof[ncih�i`�nb_�

O<�cm(� [n� f_[mn� ch� j[ln(� i`�h_ol[f� ]l_mn� ilcach*� Ob_�O<�l_acih� cm�qcnbch� nb_� ]l[hc[f�

h_ol[f� ]l_mn� gcal[ncih[f� j[nbq[s� ^_m]lc\_^� `il� inb_l� mj_]c_m� $Cilmn[^com(� -51,7�

Ii^_h(� -5317�O[h�[h^�Hillcmm)F[s(� -5427�Obiliaii^(� -5447� G_?iolch�LZ�H P$� -55/%*�

Aolnb_lgil_(� cn� b[m� \__h� _mn[\fcmb_^� \s� _rnclj[ncih� _rj_lcg_hnm� nb[n� f[gjl_s�

nl[\_]of[l�][lncf[a_�cm�^_lcp_^�`lig�nb_�h_ol[f�]l_mn�$G[hacff_�[h^�C[ff(�-5427�-544\%*�

Ob_�]_ff�nsj_�]igjimcha�nb_�O<�l_acihm�^olcha�^[s�-1j`�^i_m�hin�i]]ol�ch�nb_�gil_�

][o^[f� l_acihm�qb_l_� nb_�j[l[]bil^[f� ][lncf[a_(� [�g_mi^_lg[f�^_lcp[ncp_(�^_p_fijm�

$I_qnb(� -5127�G[hacff_�[h^�C[ff(� -544\%*

Dh�[pc[h� [h^�g[gg[fc[h� mj_]c_m(� h_ol[f� ]l_mn� ]_ffm�[l_� ch^cmnchaocmb[\f_� `lig�

mollioh^cha�g_m_h]bsg[f�]_ffm(�nblioab�qbc]b�nb_s�jli]__^�mbilnfs�[`n_l�_gcal[ncih�

`lig�nb_�h_ol[f�no\_� $Ic]ifm(� -54-7�Flinimec�LZ�HR%$� -5447�N_l\_^tcd[�LZ�HR%$� -55.%*� <�

p[lc_ns�i`�g[le_lm�cm�l_kocl_^�ni�c^_hnc`s�nb_m_�]_ffm*� Ciq_p_l(�Kf[nn�$-45/(-454%�q[m�

[\f_� ni� `iffiq� gcal[ncih� i`� h_ol[f� ]l_mn� ^_lcp_^� g_m_h]bsg_� $_]nig_m_h]bsg_%�

nblioab� g_mi^_lg[ffs� ^_lcp_^�g_m_h]bsg_� ch�;LJZ[X[Y� \_][om_� i`� nb_� ^cmnch]ncp_�

giljbifias�i`�_]nig_m_h]bsg[f�]_ffm*� H_mi^_lg[ffs�^_lcp_^�]_ffm�q_l_�l_jiln_^�\s�

Kf[nn�$-45/(-454%�ni�l_n[ch�f[la_�[giohnm�i`�sife�[h^�fcjc �̂`il�fiha_l�j_lci^m�i`�ncg_�

nb[h�h_ol[f�]l_mn�]_ffm*� Obcm�_h[\f_m�h_ol[f�]l_mn�]_ffm� ni�[jj_[l�pcmo[ffs�^cmnch]ncp_�

qcnbch�[�gcr_^�jijof[ncih*� G[h^[]l_�$-5.-%�om_^�^cmnch]ncp_�giljbifiac][f�`_[nol_m�

mo]b� [m� ]_ff� mct_(� mn[chcha� [``chcns(� jcag_hn� al[hof_m� [h^� sife� afi\of_m� ni� c^_hnc`s�

h_ol[f�]l_mn�]_ffm�S�1SI_YZUSH�QLMMLXYUTPHSS$�[m�nb_s�jli]__^_^�[fiha�gcal[ncih[f

50



j[nbq[sm*� No]b�giljbifiac][f� ^c``_l_h]_m� \_nq__h� g_m_h]bsg_� ilcach[ncha� `lig�

nb_m_�nqi�miol]_m�b[m�\__h�]ih`clg_^�ch�nb_�[rifinf�\s�?_nqcf_l�$-5.-%�[h^�?_=__l�

$-503%*

>_ffm�qcnbch�nb_�p_hnl[f�g_^c[f�[mj_]n�i`�nb_�O<�fim_�gimn�i`�nb_cl�sife�\s�^[s�

-2j`(� jlcil� ni� ]_ffm� ch� inb_l� l_acihm� i`� nb_� O<*� ?cmnch]n� mj[nc[f� [h^� n_gjil[f�

^cmnlc\oncih�j[nn_lh�i`�]igj[l[ncp_fs�sife�^_`c]c_hn�]_ffm�ch�p_hnl[f�g_^c[f�[mj_]nm�i`�

nb_�O<�l_acih�g[s�mcgjfs�ch^c][n_� nb[n�]_ffm�[l_�g_n[\ifctcha�sife�[m� nb_s�jlial_mm�

p_hnl[ffs*� <fn_lh[ncp_fs(�q_�g[s�\_� i\m_lpcha�g_n[\ifc]� ]b[ha_m� nb[n� i]]ol� [m� [h�

[mj_]n�i`�^c``_l_hnc[ncih*� Dn�qiof^�\_�om_`of�ni�[m]_ln[ch(�\s�[hnc\i^s(� f_]nch�il�pcn[f�

^s_�[h[fsmcm(�qb_nb_l�nb_�jijof[ncih�i`�sife)`cff_^�O<�]_ffm�ilcach[n_(�[n�f_[mn�ch�j[ln(�

`lig�nb_�h_ol[f�]l_mn*� Dn�qiof^�[fmi�\_�om_`of�ni�_r[gch_�mn[a_m�jlcil�ni�^[s�-1j`�ch�

jlif[lp[�ni�^_n_lgch_�nb_�_[lfc_l�fi][ncih�i`�nb_m_�^cmnch]ncp_� ]_ffm*

Dh� [^^cncih� ni� nb_� cll_aof[l� [jj_[l[h]_�i`�g_m_h]bsg[f� ]_ffm� ch� nb_� f[gjl_s�

jl_]bih^lia_hc]�_hpclihg_hn(�p[lc[ncih�ch�]_ff�^_hmcnc_m�i`�nb_�g_m_h]bsg_�`iffiq_^�

[�^c``_l_hn�j[nn_lh� nb[h� nb[n�^_m]lc\_^� ch�bcab_l�p_ln_\l[n_m*� Dh� bcab_l�p_ln_\l[n_m(�

]_ffof[l� ^_hmcns� i`�g_m_h]bsg[f� ncmmo_� ch]l_[m_m� ]ihncho[ffs(� j_[echa� cgg_^c[n_fs�

jlcil� ni� ip_ln� ][lncf[a_� ^c``_l_hnc[ncih*� Dh� nl[\_]of[l� ][lncf[a_(� biq_p_l(� ]_ffof[l�

^_hmcnc_m�`fo]no[n_^(�qcnb�nqi�j_[em6� ih_�[n�^[s�-2j`�jlcil� ni� nb_� chcnc[f� [jj_[l[h]_�

i`�]ih^_hm[ncihm(� [h^�[�m_]ih^�^olcha�^[s� -4j`�cgg_^c[n_fs�\_`il_�ip_ln�][lncf[a_�

^c``_l_hnc[ncih*� Dhcnc[f� ^_hmcnc_m� [h^� ]fim_� [jjimcncih� i`� nb_� ]_ffm� ^olcha� ^[s� -1j`�

jli\[\fs�i]]oll_^�\_][om_�i`�_rj[hmcih� i`�]_ff�g_g\l[h_m� [m�[� l_mofn�i`�_r]_mmcp_�

[giohnm�i`�chnl[]snijf[mgc]�sife�[h^�fcjc *̂� =s�^[s�-2j`�nb_� ch]l_[m_�ch�chn_l]_ffof[l
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mj[]_�]l_[n_^�nb_�cffomcih�i`�[�f_mm�^_hm_�jijof[ncih�i`�]_ffm�ch�nb_�O<(�\on�nb_�[]no[f�

hog\_l� i`� ]_ffm� j_l� fJJJjgY� ch]l_[m_^� \s� [jjlircg[n_fs� 2,!*� M_^o]ncih� ch�

ko[hncnc_m� i`�chnl[]_ffof[l�sife�qcnbch� nb_� ]_ffm� i`�nbcm� fi][ncih�\s�^[s� -2j`�jimmc\fs�

l_mofn_^� ch�[�mg[ff_l�]_ff�pifog_(� nb[n�qiof^�[]]iohn�`il�[h� ch]l_[m_� ch�hog\_l�i`�

]_ffm�qcnbch�[�^_`ch_^�mj[]_*� <\oh^[h]_�i`�gcninc]�`caol_m�i\m_lp_^�^olcha�^[s�-2j`�

moaa_mn�nb[n�]_ff�jlifc`_l[ncih(�[n�f_[mn�ch�j[ln(�cm�l_mjihmc\f_�`il�nbcm�chcnc[f�lcm_�ch�]_ff�

^_hmcns*� Ob_� mb[lj� ^lij� ch� ]_ffof[l� ^_hmcns� f_p_fm� [`n_l� nbcm� chcnc[f� j_[e� g[s� \_�

[]]iohn_^� `il� \s� ^c``_l_hnc[ncih� i`� nb_m_� ]_ffm� chni� inb_l� ]_ff� nsj_m(� ]_ffof[l�

^_a_h_l[ncih(� [h^+il� jimmc\f_� ionq[l^� gcal[ncih*� C_[^� g_m_h]bsg_� cm� nb_�

jlia_hcnil� ncmmo_�`il�g[hs�]_ff� nsj_m*� I_olih[f(� afc[f(� [h �̂ jcag_hn�]_ffm�[m�q_ff�[m�

]ihh_]ncp_� ncmmo_�i`�nb_�b_[^�ch]fo^cha�][lncf[a_(�^_lgcm(�g_hcha_m�[h^�j_lcp[m]of[l�

_f_g_hnm�[lcm_�`lig�nb_�g_m_h]bsg_�i`�nb_�b_[^�l_acih�$G_Gc_pl_�[h^�G_?io[lch(�

-5317� G_Gc_pl_(� -5347� Ii^_h(� -5447� Obiliaii^(� -544%*� H[hs� i`� nb_m_� ]_ff� nsj_m�

[jj_[l_^� ni�\_�gil_�[\oh^[hn�^olcha�nbcm�j_lci^*

Jh]_� nb_� ]ih^_hm[ncih� jb[m_� q[m� chcnc[n_^(� nb_� j[nn_lh� i`� ]bih^lia_h_mcm�

`iffiq_^� [� jlial_mmcih� i`� _p_hnm� ]igj[l[\f_� ni� nbim_� l_jiln_^� `il� ^_p_fijcha�

][lncf[a_� ch� g_n[giljbc]� f[gjl_sm� [h^� ch� inb_l� p_ln_\l[n_� mj_]c_m*� Ob_� ]_ffof[l�

^_hmcns�f_p_fm�j_[e_^�\s�̂ [s�-4j`(�[jjlircg[n_fs�2,!�[\ip_�nb[n�i`�nb_�jl_pciom�^[s*�

Dh]l_[m_^� ^_hmcnc_m� i]]ol� ch� me_f_n[f� ]ih^_hm[ncihm� jlcg[lcfs� [m� [� l_mofn� i`� ]_ff�

jlifc`_l[ncih(�chq[l �̂gcal[ncih�il�f[]e�i`�ionq[l^�gcal[ncih�$C[ff�[h^�Hcs[e_(�-55.%*�

Nig_�gcninc]�[]ncpcns�q[m�i\m_lp_^�jlcil�ni�ip_ln�][lncf[a_�^c``_l_hnc[ncih(�\on�gcninc]�

`caol_m�q_l_� f_mm�jl_p[f_hn�ch� f[n_l�mn[a_m*� Rbcf_� ]_ff�jlifc`_l[ncih� cm� ]lcnc][f� ch� nb_

('



`ilg[ncih�i`�[pc[h�m]f_l[f�\ih_m�$C[f_(�-5127�C[ff(�-534(�@^_(�-54/7�C[ff�[h^�Hcs[e_(

-55.%� cn� jf[sm� [�gchil� lif_� ch� nb_� fcg\� \o^� $E[hh_lm� [h^�N_[lfm(� -53,7� @^_(� -54/%*�

<h�chp_lm_�l_f[ncihmbcj�b[m�\__h�^_gihmnl[n_^�\_nq__h�gcninc]� ch^_r�[h^�][lncf[a_�

^c``_l_hnc[ncih�ch�nb_� fcg\�$Nogg_l\_ff�[h^�Rifj_ln(� &� :3.7� @^_(� -54/%*

Dn�cm�fce_fs�nb[n�ch]l_[m_�ch�]_ffof[l�^_hmcnc_m�ch�nb_� f[gjl_s�nl[\_]of[l�][lncf[a_(�

`iffiqcha� chcnc[ncih� i`� ]ih^_hm[ncihm(� l_mofn_^� `lig� ]_ffof[l� [aal_a[ncih*�

>ih^_hm[ncihm� ch�^[s� -3j`�jlif[lp[f� f[gjl_s�[jj_[l� ni�ilcach[n_�[n�[� ]_hnl[f� `i][f�

jichn�]igjim_^�i`�[�`_q�]_ffm�qbc]b�[l_�_h]cl]f_^�ch�[�mjcl[ffcha�j[nn_lh�\s�j_lcjb_l[f�

g_m_h]bsg[f�]_ffm*� Ncgcf[l�i\m_lp[ncihm�b[p_�\__h�g[^_�ch�]bc]e�fcg\�g_m_h]bsg_�

]ofnol_m�$@^_�[h �̂Afchn(�-5317�Cifg_m�[h^�Ol_fmn[^(�-54,%*� Obcm�`ilg[ncih�g[s�i]]ol�

[m�mollioh^cha�g_m_h]bsg[f�]_ffm�[l_�joff_^� chni�jf[]_�qb_h�nb_�]_hnl[f�]ih^_hmcha�

]_ffm� ]ihnl[]n� nb_cl� `cfiji^c[� $@^_(� -54/%*� Ciq_p_l(� m][hhcha� _f_]nlih�gc]lim]ijs�

$@^_�[h^�Rcf\s(� -54-7�@^_(� -54/%�[h �̂ ]ch_g[)f[jm_�jbinial[jbs�$@^_�LZ�HR%$� -533%�

moaa_mn�nb[n�[]ncp_�gcal[ncih� ni�nb_� `i][f�jichnm�jf[sm�[� f[la_l� lif_� ch�]ih^_hm[ncih�

`ilg[ncih*

Ccab� ]_ff� ^_hmcns� f_p_fm� b[p_� \__h� ^_gihmnl[n_^� ni� \_� _mm_hnc[f� `il� ][lncf[a_�

^c``_l_hnc[ncih� mch]_� nb_s� jlipc^_� ]_ffm� qcnb� ijjilnohcnc_m� `il� ]_ff� ]ihn[]n� [h^�

]iggohc][ncih�$`il�l_pc_qm�m__�C[ff(�-5347�@^_(�-54/7�Nifolmb(�-54/%*� B[j�doh]ncihm�

q_l_�i\m_lp_^�\_nq__h�]il_�]_ffm�i`�nb_�`ilgcha�]ih^_hm[ncihm�^olcha�^[s�-3j`�[h^�

nblioabion�nb_�]ih^_hm[ncih�\s�^[s�-4j`*� Ncgcf[l�mnlo]nol_m�b[p_�\__h�m__h� ch� nb_�

g[gg[fc[h� fcg\� $Ucgg_lg[hh� [h^� Obc_m(� -540%*� M_]_hnfs(� [h� ch]l_[m_� ch� a[j�

doh]ncih�`ilg[ncih�b[m�\__h�^_gihmnl[n_^�ni�i]]ol�ch�qcha�\o^�ncmmo_�]ofnol_m�^olcha
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nb_� ]ih^_hm[ncih� jb[m_� $>i_fbi� [h^� Fimb_l(� -55-%*� Dn� q[m� jimnof[n_^� \s� nb_m_�

l_m_[l]b_lm�nb[n�chn_l]_ffof[l�]iggohc][ncih�̂ olcha�nbcm�j_lci^�i`�̂ c``_l_hnc[ncih�g[s�

l_aof[n_� il� \_� l_aof[n_^� \s� ]<HK(� qbc]b� cm� [� ehiqh� mncgof[hn� `il� ][lncf[a_�

^c``_l_hnc[ncih�oh^_l� ]_ln[ch� ]ih^cncihm� $Nifolmb�LZ�HR%$� -535(�Mi^a_lm�LZ�HR%$� -545%*�

<]ncp_fs�]ih^_hmcha�]_ffm� ch� nb_� ^_p_fijcha�nl[\_]of[l�][lncf[a_�q_l_�[fmi�i\m_lp_^�

ni�\_� ch�p_ls�]fim_�]ihn[]n�ip_l�\li[^�_rj[hm_m�i`�nb_cl�]_ff�g_g\l[h_*� Obcm� `ilg�

i`�]ihn[]n� b[m� \__h� moaa_mn_^� \s� Nbil_� LZ� HR%� $-54-%� ni� \_� [� ^cmnch]n� `ilg� i`�]_ff�

doh]ncihm(�[h^�cm�l_jiln_^�ch�nb_�^_p_fijcha�jcmnih�][lncf[a_�i`�g_n[giljbc]�f[gjl_s�

$<lgmnliha�LZ�HR%$� -543%�[h^� ch�[pc[h�qcha�\o^� $N_[lfm�LZ�HR%$� -53.%*

Dh�bcab_l�p_ln_\l[n_�msmn_gm(�_jcnb_fcig_m_h]bsg[f�chn_l[]ncihm�[l_�[giha�nb_�

ch^o]ncp_� ch`fo_h]_m�nb[n�chcnc[n_�^c``_l_hnc[ncih�i`�h_ol[f�]l_mn�^_lcp_^�g_m_h]bsg_�

$_]nig_m_h]bsg_%�chni�][lncf[a_� $`il�l_pc_qm�m__�C[ff(� -5347�C[ff(� -54/[(\7�Nifolmb(�

-54/7�N[oh^_lm(� -5447� C[s(� -55-%*� Rbcf_� cn� cm� hin�jimmc\f_� ni� ^_n_lgch_�jol_fs�\s�

giljbifiac][f� _r[gch[ncih(� qb[n� nb_m_� ch^o]nilm� g[s� \_� ch� ^_p_fijcha� f[gjl_s�

nl[\_]of[l� ][lncf[a_� [� hog\_l� i`� i\m_lp[ncihm� [ffiqm� om� ni� mj_]of[n_*� Aclmn(�

]ih^_hm[ncihm�[fq[sm�ilcach[n_�p_hnlig_^c[f�ni�nb_�_s_7� ]_ffm�fi][n_^� ch�gil_�^cmn[f�

l_acihm� l_g[ch_^�oh^c``_l_hnc[n_^*� Dh� [pc[hm(� ^_p_fijg_hn� i`�nl[\_]of[l�_f_g_hnm�

qcnbch� nb_� ]bih^li]l[hcog� `iffiqm� chn_l[]ncih� \_nq__h� h_ol[f� ]l_mn� ]_ffm� [h^�

\[mif[n_l[f� [mj_]nm� i`� nb_� ^c_h]_jb[fc]� _jcnb_fcog� $Obiliaii^� LZ� HR%$� -5427�

Obiliaii^(�-5447�-55/[(\%*� Rbcf_�hi�i\pciom�]ihn[]n�q[m�i\m_lp_^�\_nq__h�nb_�O<�

[h^�_jcnb_fcog�i`�nb_�\l[ch(� nb_cl�]_ffm�q_l_� ch�]fim_�[mmi]c[ncih*� Dn� cm�jimmc\f_�nb[n�

]ihn[]nm� i]]oll_^� [n� [h� _[lfc_l� jichn� ch� ncg_� il� q_l_� mcgjfs� gcmm_^*� <�^_f[s� i`
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m_p_l[f�^[sm� cm� moaa_mn_^� ni� i]]ol�\_nq__h� _jcnb_fcig_m_h]bsg[f� chn_l[]ncihm� [h �̂

^c``_l_hnc[ncih�i`�]_ffm� ch� mig_� msmn_gm*� $Obiliaii^(� -55/\%*� O_gjil[f�ihm_n� [h^�

mj[nc[f� [jj_[l[h]_� i`� nb_� ]ih^_hm[ncih� i\m_lp_^� ch� nbcm� mno^s� cm� ]igj[nc\f_� qcnb�

moaa_mn_^� ^_f[s� \_nq__h� [� jimmc\f_� chn_l[]ncih� [n� nb_� f_p_f� i`� nb_� \l[ch� [h^� [�

l_mjihm_� ch� nb_� ch^o]_^�]_ff$m%*

<�m_]ih^�`_[nol_�moaa_mncha�i]]oll_h]_�i`�_jcnb_fcig_m_h]bsg[f�chn_l[]ncihm�ch�

f[gjl_s� nl[\_]of[l� ncmmo_� cm� nb_� `l_ko_hn� ]ihn[]n� i\m_lp_^� \_nq__h� p_hnlig_^c[f�

g_m_h]bsg[f� ]_ffm� i`� nb_� O<� [h^� nb_� \[m[f� f[gch[� i`� nb_� \o]][f� _jcnb_fcog(� [h�

_h^i^_lg[f� ^_lcp[ncp_� [h �̂ ]ihncho[ncih� i`� nb_� jb[lsha_[f� _jcnb_fcog*� Ncgcf[l�

]_fbg[nlcr� chn_l[]ncihm� i]]oll_^� f_mm� `l_ko_hnfs� \_nq__h�O<� ]_ffm� [h^� _h^inb_fc[f�

ncmmo_�$g_mi^_lg[f�^_lcp[ncp_%�i`�nb_�][linc^�\fii^�p_mm_f*� Dh�[gjbc\c[hm�$@jj_lf_ch�

[h^�G_bg[hh(� -5317� Bl[p_mih�[h^�<lgmnliha(� -543%� [h^� f[gjl_sm� $?[g[m(� -5007�

I_#pnb(� -512%(� ]_ff� ]ihn[]n�\_nq__h� jb[lsha_[f� _h^i^_lg� [h^� h_ol[f� ]l_mn� ]_ffm� cm�

_mm_hnc[f�`il�̀ ilg[ncih�i`�pcm]_l[f�][lncf[a_m*� Dn�cl(�moaa_mn_^�nb[n�gif_]of[l�mo\mn[h]_m�

qbc]b� ][h� ^c``om_� nblioab� nb_� \[m[f� f[gch[� ch^o]_� ]_ff$m%� qbc]b� ch� nolh� []n� [m�

ch^o]cha�[a_hnm�`il�inb_l�]_ffm�ip_l�[l_[m�[m�al_[n�[m�/,,jg�$C[ff(�-54/\%*� Dn�cm�qilnb�

hincha�nb[n�^ilm[ffs�fi][n_^�O<�]_ffm(�qbc]b�^c �̂ hin�[jjlircg[n_� nb_�^ilm[f� mol`[]_�

i`�nb_�\o]][f� ][pcns(� l_g[ch_^� oh^c``_l_hnc[n_^� [h �̂giljbifiac][ffs� l_m_g\f_^� nb_�

sife)`cff_^� ]_ffm� i\m_lp_^� ch� _[lfc_l� mn[a_m*� Dn� cm� jimmc\f_� nb[n� [� ]ig\ch[ncih� i`�

_jcnb_fcig_m_h]bsg[f� chn_l[]ncihm�g[s�\_� chpifp_^� ch� ^c``_l_hnc[ncih� [h^� []]ol[n_�

fi][ncih�i`�nb_� f[gjl_s�nl[\_]of[l�][lncf[a_*
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>ih^_hmcha�[h^�_[lfs�]bih^li\f[mnc]�]_ffm�i`�^c``_l_hnc[ncha�nl[\_]of[l�][lncf[a_�

ncmmo_� b[ �̂ [h� [jj_[l[h]_� mcgcf[l� ni� nbim_� ch� inb_l� p_ln_\l[n_m*� >_ffm� _hn_lcha�

]ih^_hm[ncih�mn[a_m� nsjc][ffs�\_][g_�lioh^_l(� b[ �̂[�bcab�ho]f_i)nnsnijf[mgc]�l[nci(�

f[la_�ho]f_ifc(�[\oh^[hn�`l__�lc\imig_m�[h^�[�jiilfs�^_p_fij_^�M@M�msmn_g�mcgcf[l�

ni�nbim_�l_jiln_^�ch�inb_l�p_ln_\l[n_�msmn_gm�$Biof^�LZ�HR%$� -53.7�N_[lfm�LZ�HR$� -53.7�

Obiliaii^� [h^�Cch]b]fc``_(� -5317� C[ff(� -5347� @^_(� -54/7� C[ff� [h^�Hcs[e_(� -55.%*�

Ob_�lioh^_^�]_ff�mb[j_�i\m_lp_^�\s�^[s�-4j`�ch�nb_� f[gjl_s�nl[\_]of[l�][lncf[a_�cm�

mcgcf[l� ni� nb[n� ^_m]lc\_^� `il� nb_� ^_p_fijcha� jcmnih� ][lncf[a_� ^olcha� mn[a_� /� i`�

g_n[giljbimcm�$<lgmnliha�LZ�HR$� -543%*� <l]b_l�LZ�H R � $-54.%�b[m�moaa_mn_^�nb[n�nb_�

]b[ha_� ch�]_ff�mb[j_� cm�[h�_mm_hnc[f�mn_j�ch� nb_�_rjl_mmcih�i`�][lncf[a_�jb_hinsj_*

M_]_hnfs�[� hog\_l�i`�gif_]of_m� chpifp_^� ch� l_aof[ncha�ofnl[mnlo]nol[f�]b[ha_m�

i\m_lp_^�^olcha�]ih^_hm[ncih�`ilg[ncih�ch�bcab_l�p_ln_\l[n_m�b[p_�\__h�c^_hnc`c_^*�

>ih]igcn[hn�qcnb�nb_�]ih^_hm[ncih�jli]_mm�cm�[h�ch]l_[m_�ch�]iff[a_h�nsj_�D�$?_mm[o�

LZ� H R$� -54,7� Nq[ff[� LZ�H R$� -544%(� `c\lih_]nch� $?_mm[o�LZ�H R$� -54,7� Oig[m_e�LZ�H R$�

-54.%�[h^�n_h[m]ch�$H[]ec_�LZ�H R$�-543%*� Ac\lih_]nch�b[m�]iff[a_h(�afs]im[gchiafs][h�

[h^�chn_alch�\ch^cha�^ig[chm�[h^�g[s�chcnc[n_�nb_�]ih^_hm[ncih�jli]_mm�\s�[mmcmncha�

]_ff)]_ff�[h^�]_ff)g[nle�chn_l[]ncihm�$?_mm[o�LZ�HR$�-54,7�Oig[m_e�LZ�H R$�-54.%*� Al_ht�

LZ� H R � $-545%� b[p_� l_]_hnfs� ^_gihmnl[n_^� nb[n� ]ih^_hm[ncih� `ilg[ncih� cm�g[le_^fs�

l_^o]_^�qb_h�nb_�b_j[lch)\ch^cha�^ig[ch�i`�`c\lih_]nch�cm�\fi]e_^�qcnb�[hnc\i^c_m*�

Obcm�^ig[ch�cm�nb_�\ch^cha�mcn_�`il�b_j[lch)fce_�gif_]of_m�ih�]_ff�mol`[]_m*� O_h[m]ch�

chn_l`_l_m� qcnb� `c\lih_]nch(� ^cmlojncha� nb_� []nch� ]_ff� me_f_nih� [h^� ][omcha� ]_ffm� ni�

\_]ig_�lioh^�$H[]ec_�LZ�HR%$�-5437�<\\inn�LZ�HR$�-55-%*� Obcm�ch�nolh�b[m�\__h�mbiqh
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ni�mncgof[n_�_rjl_mmcih�i`�a_h_m�h_]_mm[ls�`il�nb_�][lncf[a_�jb_hinsj_�$`il�^cm]ommcih�

m__�U[h_nnc�[h^�Nifolmb(� -5407�Fimb_l�_n� [f*(� -542\%*� Dh� ]ihnl[mn� ni�iol�_rj[h^cha�

ehiqf_^a_� i`� gif_]of[l� ]bih^lia_hc]� g_]b[hcmg� ch� bcab_l� p_ln_\l[n_m(� iol�

oh^_lmn[h^cha�i`�mcgcf[l�jli]_mm_m� ch� nb_� f[gjl_s� cm�h_afcac\f_*

<m�^c``_l_hnc[ncih�i`�nb_�nl[\_]of[l�][lncf[a_�jli]__^_^(�]snijf[mgc]�ila[h_ff_m�

l_mjihmc\f_� `il� jli^o]ncih� [h^� m_]l_ncih� i`�g[nlcr� jlin_chm� \_][g_� jlial_mmcp_fs�

gil_� jl_p[f_hn*� >_ffm� chcnc[ffs� ^_p_fij_^� [� al[hof[l� ]snijf[mg� qcnb� [\oh^[hn�

lc\imig[f� g[n_lc[f� ch^c][ncha� jl_j[l[ncih� `il� ch]l_[m_^� jlin_ch� mshnb_mcm� $Kiln_l(�

-5207�Bi_f(� -53,7�Nb_f^ih(�-54/%*� =cimshnb_mcm�i`�][lncf[a_�g[nlcr�jlin_chm�ch�bcab_l�

p_ln_\l[n_m(�[h^�jl_mog[\fs�f[gjl_sm(�chpifp_m�nb_�lioab�_h^ijf[mgc]�l_nc]ofog�[h �̂

Bifac�[jj[l[nom� $`il�l_pc_qm�m__�H[sh_�[h �̂pih�^_l�H[le(� -54/7�G[mb�[h^�Q[m[h(�

-54/7�C[m][ff�LZ�i<(� -55-%*� >ih]igcn[hn�qcnb� nb_� _rn_hmcp_� ^_p_fijg_hn� i`� nb_m_�

g_g\l[hiom�h_nqilem�ch�^_p_fijcha�f[gjl_s�][lncf[a_�]_ffm(�q[m�nb_�[jj_[l[h]_�i`�

f[la_�[giohnm�i`�g[n_lc[f�ch�_rnl[]_ffof[l�mj[]_m*� Obcm�g[n_lc[f�b[^�[h�[jj_[l[h]_�

mcgcf[l� ni� nb[n� i\m_lp_^� qcnbch� nb_� @M� ]cmn_lh[_*� Ob_� n_gjil[f� j[nn_lh� i`�

^_p_fijg_hn� i`� nb_� chnl[g_g\l[hiom� h_nqile� ]ill_mjih^_^� qcnb� mj[nc[f�

^_p_fijg_hn[f�j[nn_lhm�i`�][lncf[a_�[fiha�nb_�]l[hci][o^[f�[rcm*� Ncgcf[l�j[nn_lhm�i`�

][lncf[a_�^_p_fijg_hn�[l_�l_jiln_^�`il�[pc[h�[h^�g[gg[fc[h�msmn_gm�$Bi^g[h�[h^�

Kiln_l(� -52,7�Bi_f(� -53,7�Nni]eq_ff(� -5357� Nb_f^ih(� -54/7�Cilnih(� -55/%*

Ob_�c^_hncns�i`�nb_�.,hg�]iff[a_h�`c\lcfm�i\m_lp_^�qcnbch�nb_�@>H�jlcil�ni�[h^�

^olcha�ip_ln�][lncf[a_�^c``_l_hnc[ncih�][h�ihfs�\_�mj_]of[n_^*� Dn�cm�hin�ehiqh�c`�nb_s�

[l_� mshnb_mct_^� \s� ^c``_l_hnc[ncha� ]_ffm� i`� nb_� ]ih^_hm[ncih� il� q_l_� ]ich]c^_hnfs

-,-



nl[jj_^�^olcha�]_ffof[l�[aal_a[ncih*� Acp_�]iff[a_hm�b[p_�\__h�c^_hnc`c_^�ch�f[gjl_s�

ncmmo_m(� nbl__�i`�qbc]b� ]ill_mjih^� ni�g[gg[fc[h� nsj_m� DD(�Q�[h^�SD� $F_ff_s�LZ�HR%$�

-5447� =li^mes� LZ� HR%$� -550%*� M_]_hn� \ci]b_gc][f� [h[fsmcm� i`� f[gjl_s� ^_lgcm� b[m�

ch^c][n_^� jimmc\f_� jl_m_h]_� i`� [� g[gg[fc[h� nsj_� D� ]iff[a_h� $F[q[ao]bc(� -55/%*�

Rbcf_�]iff[a_h� `c\lcfm� i\m_lp_^� ch� nb_� l_acih�i`�nb_� ^_p_fijcha�nl[\_]of[l�][lncf[a_�

^c^�hin�giljbifiac][ffs�l_m_g\f_�nsj_�D(�nl_g_h^iom�giljbifiac][f�p[lc[ncih�ch�nbcm�

]iff[a_h�nsj_� cm�ehiqh�ni�i]]ol�\_nq__h�[^ofn�mn[a_m�i`�^c``_l_hn�mj_]c_m�$Nb_l_h�LZ�

HR%$� -542%*� Ob_� `c\lcf� ^c[g_n_l�i`�]iff[a_h� ch� _g\lsihc]� [hcg[fm� cm� ]ihmcmn_hnfs� -3)�

.,hg�\_nq__h� mj_]c_m� $=lo]eh_l� [h �̂ p[h� ^_l� M_mn(� -550%*� Dh� bcab_l� p_ln_\l[n_m�

]iff[a_h�nsj_� D� cm�jl_m_hn� ch�g_m_h]bsg[f�g[nlc]_m�jlcil�ni�][lncf[a_�^c``_l_hnc[ncih�

[h^�cm�chpifp_^�ch�nb_�^c``_l_hnc[ncih�jli]_mm*� Dh�[^^cncih(�]iff[a_h�nsj_�D�cm�nb_�`c\lcf�

nsj_�jli^o]_^�\s�nb_�j_lc]bih^lcog*� Kl_^igch[h]_�i`�nb_�.,hg�]iff[a_h�ch�f[gjl_s�

jl_][lncf[a_�g_m_h]bsg_�[h^�ch�nb_�j_lc]bih^lcog�moaa_mnm� nb[n�cn�g[s�jf[s�[�lif_�

mcgcf[l�ni�]iff[a_h�nsj_� D� ch�bcab_l�p_ln_\l[n_m*

<fn_lh[ncp_fs(�nb_�.,hg�]iff[a_h�]iof^�]ill_mjih^�ni�nsj_�DD(�nb_�g[dil�]iff[a_h�

i`�][lncf[a_�ch�bcab_l�p_ln_\l[n_m�$p[h�^_l�M_mn�[h^�H[sh_(� -5447�=lo]eh_l�[h^�p[h�

^_l�M_mn(� -550%*� Dh� f[gjl_s(� nsj_� DD� ]iff[a_h� b[m� \__h� `ioh^� [mmi]c[n_^�qcnb� nb_�

hini]bil^� $@ce_h\_lls�LZ� HR%$� -5407� =li^mes�LZ� HR%$� -550%*� >iff[a_h� nsj_� DD� `c\lcfm�

^cmjf[s� mcgcf[l� giljbifias� \_nq__h� mj_]c_m� $Nb_l_h� LZ� HR%$� -542%� [h^� [l_�

]b[l[]n_lcmnc][ffs� .,hg� ch� ^c[g_n_l�qcnb� ch^cmnch]n� \[h^cha� j[nn_lhm� $=li^mes� [h^�

@ce_h\_lls(� -541%*� <lgmnliha�LZ�HP%� $-543%� `ioh^�ofnl[mnlo]nol[ffs�mcgcf[l�`c\lcfm� ni�

nbim_�^_m]lc\_^�b_l_ch(�qcnbch�^_p_fijcha�g[nlcr�i`�jcmnih�][lncf[a_�ch�g_n[giljbc]

-,.



f[gjl_s�[h^�moaa_mn_^� nb[n� nb_s�q_l_� nsj_� DD� ]iff[a_h*� Dh� ]ihnl[mn� ni� nb_� jl_m_hn�

mno^s(�.,hg�]iff[a_h�`c\lcfm�^c^�hin�i]]ol�jlcil�ni�][lncf[a_�^c``_l_hnc[ncih� ch�jcmnih�

][lncf[a_� [h^� ch]l_[m_^� ch� ko[hncns� [m� ^c``_l_hnc[ncih� jlial_mm_^� ohncf� nb_s� q_l_�

i\m]ol_^�\s�inb_l�][lncf[a_�g[nlcr�]igjih_hnm*� M_]_hnfs�[h�[fn_lh[n_fs�mjfc]_^�`ilg�

i`�]iff[a_h�nsj_�DD�b[m�\__h�fi][fct_^�ch�[gjbc\c[h�$N_o`_ln�LZ�HR%$�-550%(�g[gg[fc[h�

$N[h^_ff�LZ�HR%$� -55-%�[h^�[pc[h� $Obiliaii^�LZ�HR%$� -542%� _g\lsihc]� ncmmo_m�jlcil�ni�

][lncf[a_�`ilg[ncih*� Aolnb_l�gif_]of[l�il�cggohi]sni]b_gc][f�[h[fsm_m�[l_�l_kocl_^�

ni�^_n_lgch_�nb_�c^_hncns�[h^�lif_�i`�nb_�.,hg�]iff[a_h�`c\lcfm�ch�^_p_fijcha�f[gjl_s�

][lncf[a_m*

Dh�bcab_l�p_ln_\l[n_m�nb_�`clmn�[jj_[l[h]_�i`�hih]iff[a_hiom�g[nlcr�gif_]of_m(�

]b[l[]n_lcmnc]� i`� nb_� ][lncf[a_� jb_hinsj_(� i]]olm� qcnbch� .0)04� biolm� i`� nb_� `clmn�

[jj_[l[h]_�i`�]iff[a_h�nsj_�DD(�nb_�jlch]cj[f�mnlo]nol[f�jlin_ch*� Ncgcf[lfs(�]ihmncno_hnm�

i`�nb_�g[nlcr�i`�f[gjl_s�nl[\_]of[l�][lncf[a_�[l_�mshnb_mct_^�[h^�m_]l_n_^�qcnbch�.0)�

04� biolm� i`� nb_� `clmn� [jj_[l[h]_� i`� -1)0,hg� afi\of_m� qbc]b� [l_� mcgcf[l� ch�

ofnl[mnlo]nol[f�[jj_[l[h]_�ni�f[gjlch�$Rlcabn�[h^�Tiomih(�-54/7�Rlcabn�]+�HR%$�-544%(�

nb_�jlch]cj[f�mnlo]nol[f�jlin_ch� ch� f[gjl_s�][lncf[a_� $Rlcabn�LZ�HR%$� -54/7�Mi\mih�LZ�

HR%$� -55/%*� <n� nb_� chcnc[ncih�i`�ip_ln� ][lncf[a_� ^c``_l_hnc[ncih� ch� nb_� [pc[h(� ]iff[a_h�

nsj_�DD�$Fimb_l�LZ�HR%$�-542\7�Nq[ff[�LZ�HR%$�-544%�[h^�]iff[a_h�nsj_�DS�$H[ff_ch)B_lch�

LZ�HR%$� -5447�>[mn[ahif[�LZ�HR%$� -5447�Nqc^_lmec� [h^�Nifolmb(� -55.[%�[l_�]i)_rjl_mm_^�

[h^�[l_�`iffiq_^�qcnbch�.0�biolm�\s�[aal_][h�[h �̂fche�jlin_ch�$Nnclj_�[h^�Bi_nch]e(�

-5457� Hoh^fim� LZ� HR%$� -55-7� Ol_cff_or� LZ� HR%$� -55.%*� >[lncf[a_� g[nlcr� jlin_ch� cm�

mshnb_mct_^�.0)04�biolm�`iffiqcha�]iff[a_h�nsj_�DD� $Nnclj_�[h^�Bi_nch]e(� -545%*� Ob_

-,/



al[hof[l� ni� `fi]]of_hn� [h^� `cf[g_hniom� g[n_lc[f� i\m_lp_^� ch� ^_p_fijcha� f[gjl_s�

][lncf[a_� [jj_[lm� ofnl[mnlo]nol[ffs� mcgcf[l� ni� bcab_l� p_ln_\l[n_� jlin_iafs][hm� [m�

^_m]lc\_^�\s�C[m][ff�LZ�HR%� $-55-%*� Obcm�g[n_lc[f� ch]l_[m_^�al_[nfs�\s�^[s�-5j`�[h^�

]ich]c^_^�qcnb� nb_� `clmn�[jj_[l[h]_�i`�g[n_lc[f�giljbifiac][ffs�mcgcf[l�ni�f[gjlch*�

Obcm� _p_hn�q[m� `iffiq_^� \s�[� ^l[g[nc]� ch]l_[m_� ch�g[nlcr�al[hof_m�qbc]b� ch�bcab_l�

p_ln_\l[n_m�[l_�aliojm�i`�]iff[jm_^�[aal_][h�gif_]of_m�[nn[]b_^�ni�bs[folihc]�]b[chm�

$G[mb�[h^�Q[m[h(� -54/7�Cohtce_l�[h^�N]b_he(� -5407� Kbcffcjm�[h^�Kinn_ha_l(� -545%*�

Ob_� n_gjil[f� j[nn_lh�i`�_rjl_mmcih� i`�g[nlcr�gif_]of_m� ch�bcab_l�p_ln_\l[n_m(� [h^�

jl_mog[\fs�f[gjl_sm(� cm�]lcnc][f�ni� nb_�ila[hct[ncih�[h^�chn_l[]ncihm�h_]_mm[ls�`il�[�

`oh]ncih[f�g[nlcr*

Ob_�h[nol_�i`�nb_�\_[^_^�mnl[h^m�nb[n�`ilg_^�[�]ih]_hnlc]�j[nn_lh�[lioh^�nb_�

]_ff�j_lcg_n_l�ih�^[s�.,j`�cm�ohehiqh*� Ob_�[jj_[l[h]_�i`�nbcm�g[n_lc[f� cm�mcgcf[l�

ni� ^_m]lcjncihm� i`� [aal_][h� ]ihafig_l[n_m� qcnb� [mmi]c[n_^� bs[folihc]� []c^� ]b[chm�

_g_lacha� `lig� nb_�  \_[^ � $Kbcffcjm� [h^� Kinn_ha_l(� -545%*� Ob_� ila[hct_^� \_[^_^�

mnl[h^m� [jj_[l_^�domn� jlcil� ni� nb_� ^_hm_� g[nlcr� al[hof_m(� qbc]b� [l_� ehiqh� ni� \_�

]iff[jm_^� p_lmcihm� i`� [aal_][h� gihig_lc]� ohcnm� $@cm_hmn_ch� LZ� HR%$� -53/7� C[m][ff(�

-54,%*� <fn_lh[ncp_fs(� nb_� \_[^_^� mnl[h^m� ch� nb_� jl_m_hn� mno^s(� mig_� i`� qbc]b�

[jj_[l_^� ni� \_� biffiq(� g[s� \_� [� gc]li`c\lcff[l� ]igjih_hn� $F__h_� LZ� HR%$� -55-%*�

Hc]li`c\lcfm�i]]ol�ch� nb_�j_lc]bih^lcog�i`�\l[h]bc[f(�h[m[f�[h^�j_lc][l^c[f�f[gjl_s�

][lncf[a_m� $Rlcabn� LZ� HR%$� -544%� [h^� ch� g[nlcr� i`� ^_p_fijcha� jcmnih� ][lncf[a_�

$<lgmnliha�LZ�HE%$� -543%*� Aolnb_l�\ci]b_gc][f�[h[fsm_m�i`�f[gjl_s�][lncf[a_�g[nlcr�

cm�h__^_^�ni�c^_hnc`s�nb_m_�]igjih_hnm*
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Dh� nb_� jl_m_hn� mno^s(� f[gjlch� q[m� chcnc[ffs� m_]l_n_^� [m� ch^cpc^o[f� [giljbiom�

afi\of_m�i`�gi^_l[n_�_f_]nlih�^_hmcns(�mcgcf[l�ni�nb[n�^_m]lc\_^�ch�^_p_fijcha�jcmnih�

][lncf[a_� ch� g_n[giljbc]� f[gjl_s� $<lgmnliha� LZ� HR%$� -543%*� Dh� ]ihnl[mn� ni�

g_n[giljbc]�f[gjl_s(�f[gjlch�ch�jlif[lp[f�][lncf[a_m�q[m�hin�jl_`_l_hnc[ffs�̂ _jimcn_^�

ch�[mmi]c[ncih�qcnb� .,hg� ]iff[a_h� `c\lcfm�^olcha�]bih^lia_h_mcm� ch� jlif[lp[_*� Jh_�

_rjf[h[ncih�`il�^c``_l_h]_m�i\m_lp_^�\_nq__h�g[nlcr�^_jimcncih�^olcha�g_n[giljbc]�

[h^� jlif[lp[f� mn[a_m� i`� nb_� f[gjl_s� g[s� \_� nb[n� ch� _r[gch[ncih� i`�g_n[giljbc]�

mn[a_m(� _[]b�i`�qbc]b�_rn_h^m�ip_l�[�j_lci^�i`�m_p_l[f�q__em(�chcnc[f�mn_jm�ch�f[gjlch�

`c\lcffia_h_mcm�q_l_�gcmm_^*� <fn_lh[ncp_fs(�[mm_g\fs�i`�nb_�f[gjlch�`c\lcf�gcabn�^c``_l�

ch� nl[\_]of[l� [h^� jcmnih� ][lncf[a_m*� Dn� b[m� \__h� _mn[\fcmb_^� nb[n� f[gjlch� ^cmjf[sm�

p[lc[ncih�ch�`c\lcf�giljbifias�\_nq__h�[^ofn�f[gjl_s�][lncf[a_m�$Rlcabn�LZ�HP%$� -544%*

Rcnb� ]ihncho_^� ^_p_fijg_hn(� nb_� f[gjlch� `c\lcff[l� ]igjih_hn� \_]ig_m�

ila[hct_^� chni� [� j_lc]_ffof[l�tih_�qcnb� `_q� ch^cpc^o[f� afi\of_m(� [� n_llcnilc[f� g[nlcr�

tih_� qcnb� bcabfs� \l[h]b_^� `c\lcfm� [h^� [h� chn_ln_llcnilc[f� g[nlcr� tih_� qcnb� bcabfs�

]i[f_m]_hn� `c\lcfm� ch� j[l[ff_f� [ll[sm*� Obcm� mj[nc[f� p[lc[ncih� ch� `c\lcf� ila[hct[ncih� cm�

]igj[l[\f_� ni� nb[n�i\m_lp_^� ch� nb_�[^ofn� nl[\_]of[l�][lncf[a_� $Rlcabn�[h^�Tiomih(�

-54/7�Rlcabn�LZ�HR%$�-544%*� >[om_�i`�nb_�p[lc[ncih�ch�`c\lcf�giljbifias�\_nq__h�g[nlcr�

tih_m� cm� s_n� ni� \_� ^_n_lgch_^*� No]b� p[lc[ncih� g[s� l_`f_]n� mn[a_m� ch� _rnl[]_ffof[l�

[mm_g\fs�[h^�[aal_a[ncih�i`�f[gjlch�gif_]of_m(�_``_]nm�i`�^c``_l_hn�^_hmcns�f_p_fm�i`�

f[gjlch(�il�j_lc]_ffof[l�ch`fo_h]_m�jl_p_hncha�`c\lcff[l�[mm_g\fs*

Dh�mogg[ls(�nb_�]bih^lia_hc]�jli]_mm�ch�f[gjl_s�nl[\_]of[l�][lncf[a_�`iffiqm�[�

j[nn_lh�mcgcf[l�ni�_p_hnm�^_m]lc\_^�`il�g_n[giljbc]�f[gjl_sm�[h^�bcab_l�p_ln_\l[n_m
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[m�ch^c][n_^�\s�fcabn�[h^�_f_]nlih�gc]lim]ijs*� H_m_h]bsg[f�]ih^_hm[ncihm�^_p_fij�

p_hnlig_^c[f�ni�nb_�_s_(�[h^�[jj_[l�ni�`ilg�`lig�chq[l �̂gcal[ncih�i`�g_m_h]bsg[f�

ncmmo_�[lioh^�[�`i][f�jichn�]ihmcmncha�i`�.)0�]_ffm*� <jj_[l[h]_�i`�nb_�g_m_h]bsg[f�

ncmmo_� jlcil� ni� nb_� ]ih^_hm[ncih� mn[a_m� cm� ofnl[mnlo]nol[ffs� ^c``_l_hn� `lig� nb[n�

^_m]lc\_^� `il� inb_l�p_ln_\l[n_� msmn_gm� [h �̂g[s�l_jl_m_hn�giljbifiac][ffs�^cmnch]n�

h_ol[f�]l_mn)^_lcp_^�g_m_h]bsg_*� >[lncf[a_� ^c``_l_hnc[ncih�i]]olm�\s�^[sm� -5).Lj`�

]ih]igcn[hn�qcnb�nb_�`clmn�[jj_[l[h]_�i`�f[gjlch�`c\lcfm*� Ob_�chcnc[f�f[gjlch�g[n_lc[f�

^_jimcn_^� cm� ila[hct_^� ^c``_l_hnfs� `lig� nb[n� ^_m]lc\_^� ch� ^_p_fijcha� ][lncf[a_� ch�

g_n[giljbc]�f[gjl_s�\on�miih�[]kocl_m�[h�ofnl[mnlo]nol[f�[jj_[l[h]_�mcgcf[l�ni�nb[n�

^_m]lc\_^� `il� [^ofn� nl[\_]of[l� ][lncf[a_m*� Oi� `offs� oh^_lmn[h^� nb_� ]bih^lia_hc]�

jli]_mm�ch�f[gjl_s�][lncf[a_�`onol_�\ci]b_gc][f�mno^c_m�h__^�-%�ni�[^^l_mm�nb_�c^_hncns�

i`�inb_l�]igjih_hnm�ch�nb_�@>H�i`�nbcm�hih)]iff[a_hiom�][lncf[a_�[h^�.%�ni�]igj[l_�

nb_m_� jli]_mm_m� ni� nbim_�l_]_hnfs�^_n_lgch_^� ch� nb_� ]iff[a_hiom)\[m_^�][lncf[a_m�i`�

bcab_l�p_ln_\l[n_m*

-,2



/*�?@O@>ODJI�JA�G<HKMDI�gMI<�DI�OC@�<I<?MJHJPN�N@<�

G<HKM@T�=T�7;�?7@A�CT=MD?DU<ODJI

/*-*� DIOMJ?P>ODJI

Nno^c_m�i`�f[gjl_sm�[l_�gincp[n_^�`il�nqi�jlch]cj[f�l_[mihm6� -%�f[gil_sm�[l_�ch�

[� ohcko_� _pifoncih[ls� jimcncih(� \_cha� _rn[hn� l_jl_m_hn[ncp_m� i`� nb_� gimn� jlcgcncp_�

alioj�i`�p_ln_\l[n_m(� nb_� [ah[nb[hm� il�d[qf_mm� `cmb(� [h �̂ .%� ]_ln[ch� mj_]c_m� mo]b� [m�

=LZXUS_`UT� SHXPT[Y� [l_� j[l[mcn_m� i`� _]ihigc][ffs� cgjiln[hn� `cmb� mj_]c_m*� J`�

j[lnc]of[l� chn_l_mn�[l_�p[lciom�giljbifiac][f� [h �̂ jbsmcifiac][f� nl[hm`ilg[ncihm� nb_�

me_f_n[f�ncmmo_m�oh^_lai�qb_h�gc]lijb[ac]�f[lp[_�g_n[giljbim_�chni�j[l[mcnc]�[^ofnm*�

Dn� b[m� \__h� moaa_mn_^� nb[n� nb_m_� nl[hm`ilg[ncihm� ch� nb_� me_f_n[f� msmn_g� l_`f_]n�

`oh]ncih[f� [^[jn[ncihm� ni� nb_� p[lscha� b[\cn[n� [h^� gi^_� i`� fc`_� i`� nb_� ^_p_fijcha�

f[gjl_s�$C[l^cmns(� -54-%*� Dh�nb_� f[lp[(�`il�_r[gjf_(� nb_�h_oli]l[hcog�]ihmcmnm�i`�[�

`_q� mcgjf_� ][lncf[a_m� nb[n� m_lp_� [m� p_hnl[f� mojjiln� `il� nb_� \l[ch� $nl[\_]of[l� [h^�

j[l[]bil^[f�][lncf[a_m%�[h^�jlin_]n�nb_�inc]�[h �̂h[m[f�ila[hm�$?[g[m(�-5007�C[l^cmns(�

-54-7�Eibh_fm(�-504%*� ?olcha�g_n[giljbimcm�h_q�][lncf[a_m�[lcm_�qbc]b�mojjiln�nb_�

\o]][f�`ohh_f(� ch]fo^cha�nb_�gionb� $[hhof[l�][lncf[a_%�[h^�[�l[mjcha�nihao_�$jcmnih�

][lncf[a_%7� nqi� mnlo]nol_m�qbc]b� [l_� _mm_hnc[f� ni� nb_� j[l[mcnc]� gi^_� i`� fc`_� i`�[^ofn�

mn[a_m�$C[l^cmns(� -54-%*

Hiljbifias� i`� f[gjl_s� ][lncf[a_� cm� q_ff� ^i]og_hn_^� [n� fcabn� [h^� _f_]nlih�

gc]lim]ij_� f_p_fm�$Eibh_fm(� -5047�C[l^cmns(� -54-7�Rlcabn�[h^�Tiomih(� -54.7�Rlcabn�

[h^�Tiomih(� -54/7�<lgmnliha�LZ�HR%$� -5437�Rlcabn�LZ�HZ%$� -544%*� Ciq_p_l(�nb_l_� cm�[
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j[o]cns�i`�ch`ilg[ncih�ih�\ci]b_gc][f�[h^�gif_]of[l�[mj_]nm�i`�nbcm�jlcgcncp_�ncmmo_(�

_mj_]c[ffs�^olcha�^_p_fijg_hn[f�mn[a_m*� =ci]b_gc][f�[h[fsmcm�b[m�^_gihmnl[n_^�nb[n�

[hhof[l�][lncf[a_� $mjf[h]bhi]l[hcog%�i`�[^ofn�=%� SHXPT[Y� cm� ^cmnchaocmb_^�`lig�nb[n�

i`�bcab_l�p_ln_\l[n_m�\s�nb_�jl_m_h]_�i`�[�ohcko_�mnlo]nol[f�jlin_ch(�f[gjlch�$Rlcabn�

LZ�HR%$� -54/%*� M_]_hnfs�[�mifo\f_�gihig_lc]�`ilg�i`�f[gjlch�b[m�\__h�]b[l[]n_lct_^�

[m�[�alioj�i`�bcabfs�bs^lijbi\c](�m_f`)[aal_a[ncha�jlin_chm�]ihn[chcha�n[h^_g�l_j_[n�

m_ko_h]_m�mcgcf[l�ni�nbim_�`ioh^�ch�]_ln[ch� chm_]n�mnlo]nol[f�jlin_chm(�[h^�[pc[h�[h^�

g[gg[fc[h� _f[mnch� $Mi\mih� LZ�HR%$� -55/%*� Obl__� ]?I<� `l[ag_hnm� i`�nb_� f[gjlch�

a_h_�b[p_�\__h�]fih_^�[h �̂m_ko_h]_^� $Mi\mih�LZ�HR%$� -55/%*� Obcm�h_q�ch`ilg[ncih�

jlipc^_m� om�qcnb� nb_� ijjilnohcns� ni� _rj[h^� l_m_[l]b� ih� f[gjl_s� ][lncf[a_� ch� h_q�

^cl_]ncihm*

Dn�cm�i`�jbsfia_h_nc]�chn_l_mn�ni�]igj[l_�giljbifiac][f�[h^�gif_]of[l�jli]_mm_m�

i`�]bih^lia_h_mcm� ch� f[gjl_sm� ni� nbim_�i`�bcab_l�p_ln_\l[n_m*� Jh_� n_]bhcko_� nb[n�

qiof^� jlipc^_� om� qcnb� ch`ilg[ncih� [\ion� nb_m_� jli]_mm_m� cm� PT� YPZ[� bs\lc^ct[ncih�

$DNC%*� DNC�cm�[h�c^_[f�g_nbi^�ni�mno^s�mj[nc[f�[h^�n_gjil[f�^cmnlc\oncih�i`�f[gjlch�

qbcf_�_h[\fcha�]ih]fomcp_� c^_hnc`c][ncih�i`�_[lfs�]bih^lia_hc]� ncmmo_*� Mo^cg_hn[ls�

][lncf[achiom�_f_g_hnm� ch� f[gjl_sm� $?[g[m(� -5007� Eibh_fm(� -504%(� \cl^m� $A_ff(� -5.17�

?_=__l(� -53-%� [h^� g[gg[fm� $C_om_l� [h^� Nnl__n_l(� -5.57� G_jj_ln(� -5//%� b[p_�

bcmnilc][ffs�\__h�̂ cmnchaocmb_^�̀ lig�mollioh^cha�oh^c``_l_hnc[n_^�ncmmo_�\s�bcmnifiac][f�

g_nbi^m� nb[n� l_fc_^� ojih� lionch_� mn[chcha� i`� g[nlcr� [h^� m_lc[f� l_]ihmnlo]ncih*�

Ciq_p_l(�nb_m_�mn[chcha�g_nbi^m�[l_�chmo``c]c_hnfs�m_hmcncp_�ni�^_n_]n�nl[]_�[giohnm�

i`� g[nlcr� g[n_lc[f� [h^(� nb_l_`il_(� ^i� hin� [ffiq� `il� jimcncp_� c^_hnc`c][ncih� i`
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]bih^li]sn_m� ^olcha� _[lfs� ^c``_l_hnc[ncih*� DNC� [h[fsmcm(� biq_p_l(� cm� [� n_]bhcko_�

m_hmcncp_� _hioab�ni�^_n_]n�ihm_n�i`�g[nlcr�_rjl_mmcih� ch�^c``_l_hnc[ncha�][lncf[a_m� ch�

\cl^m�$C[s[mbc�LZ�HR%$� -5427�Nq[ff[�LZ�HR%$� -544%�[h �̂g[gg[fm�$N[h^\_la�[h^�Qoilci(�

-5437�Blip_l�[h^�Mioabf_s(� -55/%*� Obcm� chp_mnca[ncih�l_jl_m_hnm�nb_� `clmn�ncg_� DNC�

b[m� \__h� om_^� ni� ^_n_]n� f[gjlch� _rjl_mmcih� [h^� nbom� [ffiq� `il� ]ih]fomcp_�

c^_hnc`c][ncih�i`�]bih^li]sn_m� ch�^_p_fijcha�mn[a_m�i`�f[gjl_sm*

=_`il_�[�]igjl_b_hmcp_� chp_mnca[ncih�i`�f[gjlch�_rjl_mmcih�q[m�oh^_ln[e_h(�[�

mn[h^[l^ct_^�g_nbi^ifias�`il�_``c]c_hn� [h �̂ l_jli^o]c\f_� DNC�bs\lc^ct[ncih�[h[fsmcm�

i`�f[gjl_s� ncmmo_m� b[^� ni�\_� ^_p_fij_^*� Nno^c_m� ih� inb_l�p_ln_\l[n_m� b[p_� mbiqh�

nb[n�ijncgct[ncih�i`�p[lc[\f_m� ch� nb_� DNC�jli]_^ol_�mo]b� [m�jli\_� nsj_(� f_hanb�[h �̂

f[\_f7�ncmmo_�`cr[ncih�[h^�jli]_mmcha�g_nbi^m7�jl_nl_[ng_hn�i`�ncmmo_�m_]ncihm�ni�\fi]e�

hihmj_]c`c]� \ch^cha� [h^� _hb[h]_� mcah[f7� bs\lc^ct[ncih� [h^� q[mb� ]ih^cncihm� [h^�

g_nbi^� i`� mcah[f� pcmo[fct[ncih� [l_� ]lcnc][f� ni� nb_� m_hmcncpcns� [h^� mj_]c`c]cns� i`� DNC�

[h[fsmcm�[h^�[l_�^_j_h^_hn�ojih�nb_�mj_]c_m�[h �̂ ncmmo_� $=fi]b�LZ�HR%$� -5427�C[s[mbc�

_n� [f*(� -5427� G_qcm� [h^� =[f^chi(� -55,7� H]G[oabfch� [h^�H[laifme__(� -55/7� Rcf]ir(

-55/%*� Ob_� joljim_m� i`� nb_� mno^s� l_jiln_^� b_l_� q_l_� -%� ni� _mn[\fcmb� [h� ijncg[f�

jlini]if� `il� ^_n_]ncih� i`� f[gjlch� gMI<� ch� ^_p_fijg_hn[f� mn[a_m� i`� nb_� f[gjl_s�

omcha�DNC(�[h^�.%� ni�^_n_lgch_� nb_� mj[nc[f�^cmnlc\oncih�i`�f[gjlch�gMI<*
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)%D�H<O@MD<GN�<I?�H@OCJ?N

/*.*-*� Ocmmo_�jl_j[l[ncih

N_ro[ffs�g[nol_�[^ofn�f[gjl_sm�q_l_�][jnol_^�̂ olcha�nb_cl�[hho[f�H[s�ojmnl_[g�

gcal[ncih� [n� [� `cmb� f[^^_l� $ij_l[n_^� \s� nb_� ?_j[lng_hn� i`�Acmb_lc_m� [h^�J]_[hm�

>[h[^[%� ih� nb_�G_C[p_� Mcp_l� ch�I_q�B_lg[hs(� Iip[� N]inc[(�>[h[^[*� @aam�[h^�

mj_lg� q_l_� _rnl[]n_^� g[ho[ffs� `lig� lcj_� oh[h_mnb_nct_^� f[gjl_s*� @aam� q_l_�

`_lncfct_^� [lnc`c]c[ffs� [h^� _g\lsim� q_l_� l[cm_^� oh^_l� f[\il[nils� ]ih^cncihm� $[m�

^_m]lc\_^�ch�>b[jn_l�.%*� Klif[lp[_(�^[s�./)/�Dj`(�q_l_�[h_mnb_nct_^�ch�,*,1!�nlc][ch_�

g_nb[h_mof`ih[n_� $HN)...%� [h^� `cr_^� PT� ZUZU� [n� liig� n_gj_l[nol_� ch� 0!�

j[l[`ilg[f^_bs^_� ch� Dr�K=N(� jC� 3*0� $0!� KA<%� `il� 1(� -,(� -1� il� /,�gchon_m(� il� ch�

=iochÑm� `foc^� `il� -1� gchon_m� il� -,� biolm*� Klif[lp[� [h^� m[gjf_m� i`� [^ofn� [hhof[l�

][lncf[a_�q_l_�jli]_mm_^�`il�fcabn�gc]lim]ijs�$GH%�\s�^_bs^l[ncha�nblioab�[�m_lc_m�

i`�al[^_^� _nb[hifm(� ]f_[lcha�ch�rsf_h_�il�<g_lc]f_[l� $Nn_jb_hm�N]c_hnc`c](�>ilhq_ff�

>iljil[ncih(� Mcp_l^[f_(� IE%� [h^� _g\_^^cha� ch� j[l[``ch*� Oi� jl_p_hn� MI[m_�

]ihn[gch[ncih(�[ff�mifoncihm�om_^�jlcil�ni�DNC�q[mb_m�q_l_�_cnb_l�nl_[n_^�qcnb�,*-!�

^c_nbsfjsli][l\ih[n_� $?@K>%� il� jl_j[l_^� qcnb� ?@K>)nl_[n_^� q[n_l� \_`il_�

[oni]f[pcha*

H_n[giljbc]�f[gjl_sm�q_l_�]iff_]n_^�`lig�mnl_[gm�ch�mionb_lh�I_q�=lohmqc]e(�

>[h[^[(� ch�Eofs�\s�_f_]nli`cmbcha*� H_n[giljbc]�f[gjl_sm�q_l_�mn[a_^�[]]il^cha�ni�

_rn_lh[f� ]lcn_lc[� ^_m]lc\_^� \s� Tiomih� [h^� Kinn_l� $-535%*� Aiffiqcha� [h_mnb_mc[� ch�

,*,1!�HN)...(� [hcg[fm�q_l_� ^_][jcn[n_^*� >limm)m_]ncihm�q_l_� n[e_h�\_nq__h� nb_�

limnl[f�gimn� jilncih� i`� nb_� b_[^� [h^� nb_� b_[ln� l_acih*� Ocmmo_m�q_l_� `cr_^� `il� /,
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.,gH� =)g_l][jni_nb[hif%� [n� 11Ç>� \_`il_� q[mbcha� `il� -1� gchon_m� qcnb� a_hnf_�

[acn[ncih� ch� nqi� ]b[ha_m� i`� nbcm� mifoncih*� Nfc^_m�q_l_� `olnb_l�q[mb_^� `il� nqi� -1)�

gchon_� ]b[ha_m� ch� [� m_]ih^� mifoncih� i`� 1,!� `ilg[gc^_(� .r� NN>(� .,gH� =)�

g_l][jni_nb[hif�[h^�,*1!�Olcnih�S�)-,,�$R[mb�=%�`iffiq_^�\s�nqi�.)gchon_�q[mb_m�

[n� liig� n_gj_l[nol_� ch� .r� NN>� ]ihn[chcha� .,gH� 2)l[_l][jni_nb[hif� $R[mb� >%*�

N_]ncihm�q_l_�lchm_^�ch�MI[m_�\o``_l�[n�/3z>�`il�/,�m_]ih^m�\_`il_�\_cha�ch]o\[n_^�

qcnb� 1,ja+gf� j[h]l_[nc]� MI[m_� D�  < � ch� MI[m_� \o``_l� `il� /,� gchon_m� [n� /3&>*�

Aiffiqcha�[�-,)gchon_�lchm_�ch�MI[m_�\o``_l�nb_�mfc^_m�q_l_�q[mb_^�ch�nqi�/,)gchon_�

]b[ha_m�i`�R[mb�>�[n�1,z>(� nqi�/,)gchon_� ]b[ha_m�i`�R[mb�<�[n�1,z>�[h^�nqi�1)�

gchon_�]b[ha_m�i`�.r�NN>�[n�liig�n_gj_l[nol_*� N_]ncihm�q_l_�nb_h�^_bs^l[n_^�[h^�

[cl�^lc_^�`il�[�gchcgog�i`�,*1�^[sm�\_`il_� [onil[^cial[jbs*
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Nfc^_m� q_l_� ^cjj_^� -).� ncg_m� ch� Fi^[e� IO=).� _gofmcih� $@[mng[h� Fi^[e�

>igj[hs(� Mi]b_mn_l(� IT%� [n� 0.!� oh^_l� m[`_fcabn� ]ih^cncihm� [h �̂ [cl� ^lc_^� ch� nb_�

^[le�`il�/,�gchon_m*� Bliojm�i`�oj�ni� n_h�mfc^_m�q_l_�jf[]_^�ch�\f[]e(�jf[mnc]�\ir_m�

i`�.1)mfc^_� ][j[]cns� ]ihn[chcha�?lc_lcn_� $R*<*�C[ggih^�>i*(� S_hc[(�JC%*� =ir_m�

q_l_�m_[f_^�[h^�ql[jj_^�ch�fcabn)ncabn�\[am�[h^�mnil_^�[n�0!�qcnb�mfc^_m�ch�bilctihn[f�
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`il�0�gchon_m(�q[mb_^�ch�^cmncff_^�q[n_l�`il� -,�m_]ih^m(�`cr_^� ch�Fi^[e�l[jc �̂`cr�`il�

1� gchon_m(� [h^�q[mb_^� nqc]_� `il�1� gchon_m� ch� ^cmncff_^�q[n_l*� Nfc^_m�q_l_� nb_h�[cl�

^lc_^� ip_lhcabn� [h^� mn[ch_^� qcnb� H[s_lÑm� b_g[nirsfch� []]il^cha� ni� =[m_la[� [h �̂
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jbinial[jb_^�omcha�[�U_cmm�Kbinigc]lim]ij_� DDD*
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Nnliha�bs\lc^ct[ncih�mcah[fm(�pcmo[fct_^�[m�^_hm_�[]]ogof[ncihm(�i`n_h�]fomn_lm(�i`�

mcfp_l�al[chm�q_l_�i\m_lp_^�ip_l�]bih^li]sn_m�ch�[ff�h_oli]l[hc[f�][lncf[a_m�i`�[^ofn(�

g_n[giljbc]�$Acaol_�/*/Ä%�[h^�jlif[lp[f�$Acaol_�/*/=%�f[gjl_sm�`iffiqcha�DNC�qcnb�

jli\_�Gf*4)-12)/*� Klial_mmcp_fs�mnliha_l�mcah[fm�q_l_�`ioh^�`lig�jlif[lp[f� ni�[^ofn�

mn[a_m*� Ii�bs\lc^ct[ncih�mcah[f�q[m�^_n_]n_^�ip_l�j_lc][l^c[f�il�\l[h]bc[f�ncmmo_m*� Dh�

[^^cncih(�hi�bs\lc^ct[ncih�mcah[f�q[m�^_n_]n_^�ip_l�[^d[]_hn�ncmmo_m�qcnbch�nb_�m_]ncih(�

m_]ncihm� nb[n� b[^� \__h� nl_[n_^� qcnb� MI[m_� jlcil� ni� bs\lc^ct[ncih� $Acaol_� /*/>%(�

m_]ncihm�bs\lc^ct_^�qcnb�[hncm_hm_�jli\_m�]ihn[chcha�ihfs�p_]nil�m_ko_h]_l�il�m_hm_�

jli\_m(� il� ch� n_f_imn� $Acaol_� /*/?%� il� g[gg[fc[h� ][lncf[a_� ncmmo_m*� Iihmj_]c`c]�

\[]ealioh^(� l_]iahct_^� [m� [h� _p_h� ^cmj_lmcih� i`� mcfp_l� al[chm� ip_l� ho]f_c� [h �̂

]snijf[mg(�q[m�i\m_lp_^�ch�m_]ncihm�bs\lc^ct_^�qcnb�m_hm_�jli\_�[h�-�[hncm_hm_�jli\_�

Gf*4)-12)/(�[h^�jl_^igch[n_^�ip_l�h_ol[f� ncmmo_�[h^� jcag_hn_^� ]_ffm*

Bii^�l_n_hncih�i`�giljbifias�q[m�[]bc_p_^�qcnb�`cr[ncih�j_lci^m�i`�/,�gchon_m�

ch�0!�KA<*� Dh�ncmmo_m�`cr_^�`il�j_lci^m� i`�-1�gchon_m�il� f_mm� nb_�jl_m_lp[ncih�i`
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Ocmmo_m� mbiqh� ch�>�[h^� ?�q_l_� jl_bs\lc^ct_^�qcnb� [� ]if^� N)POA�p_]nil�m_ko_h]_�
jli\_m7� mj_]c`c]�[]ncpcns�i`�jli\_�Gf*4)-12)/�q[m�.�r� -,Y� ]jg+ucf� [h^� _rjimol_� ncg_�
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bcmnifiac][f�mnlo]nol_�q[m� jiil�[h �̂ ncmmo_� `l[ag_hnm�q_l_� i`n_h� fimn� `lig� nb_� mfc^_�

^olcha�bs\lc^ct[ncih*� Ob_�[onil[^cial[jbc]�mcah[f�q[m�l_^o]_^�ch�ncmmo_m�_rjim_^�ni�

`cr[ncp_� `il� gil_� nb[h� /,� gchon_m� [h^� q[m� hin� _hb[h]_^� ch� ncmmo_m� `cr_^� `il� -1�

gchon_m�il�f_mm*� <h�ch]l_[m_�ch�hihmj_]c`c]�\[]ealioh^�[h^�[�^_]l_[m_�ch�mcah[f�q_l_�

`ioh^� ch�ncmmo_m�`cr_^� ch�=iochÑm�`foc �̂ `il�[ff�`cr[ncih�ncg_m*

Ob_� f_p_f� i`�hihmj_]c`c]� \[]ealioh^�q[m� [``_]n_^� \s� [� hog\_l� i`�p[lc[\f_m*�

Klin_ifsnc]� ^ca_mncih� i`� f[gjl_s� ncmmo_m� qcnb� _cnb_l� Klin_ch[m_� F� il� Klih[m_� @�

l_mofn_^� ch�[h�ch]l_[m_�ch�\[]ealioh^�f[\_ffcha�\on�^c �̂hin�cgjlip_�nb_�mcah[f�qb_h�

nb_�`cr[ncp_�om_^�q[m�0!�KA<�$]igj[l_�Acaol_�/*0<�ni�/*0=%*� Ciq_p_l(�mcah[f�q[m�

al_[nfs�_hb[h]_^�qcnb�om_�i`�jlin_[m_m� ch�=iochÑm� `cr_^� ncmmo_m*� Kl_nl_[ng_hn�qcnb�

ci^i[]_n[gc^_�[h^�I)_nbsfg[f_cgc^_�^c^�hin�l_^o]_�\[]ealioh^*� <]_nc]�[hbs^lc^_�

nl_[n_^� m_]ncihm� ^_gihmnl[n_^� mfcabnfs� f_mm� \[]ealioh^� _mj_]c[ffs� ip_l� nb_� \l[ch*�

Kl_bs\lc^ct[ncih�qcnb�[�]if^� ]igj_ncnil(�jli^o]_^�omcha�p_]nil�m_ko_h]_m�[h^�]if^�

N)POK(� l_mofn_^� ch� [� jlihioh]_^� l_^o]ncih�i`�hihmj_]c`c]�\[]ealioh^*� Ciq_p_l(�

jl_bs\lc^ct[ncih�q[m� f_mm�_``_]ncp_� c`�jlin_[m_m�q_l_�om_^� ch� nb_�jl_nl_[ng_hn�il� c`�

nb_� mj_]c`c]� []ncpcns� i`� jli\_� Gf*4)-12)/� q[m� al_[n_l� nb[h� 5� r� fJY]jg+jf*�

Kl_bs\lc^ct[ncih� qcnb� \o``_l� qcnb� il� qcnbion� ]if^� ]igj_ncnil� ch]iljil[ncha� hih)�

mof`[n_^�POK�q[m�hin�_``c]c_hn�[n�l_^o]cha�\[]ealioh^*

Jjncg[f�]ih^cncihm�`il�bs\lc^ct[ncih�q_l_�[n�01z>�`il�[�gchcgog�i`�-2)..�biolm�

omcha� jli\_� Gf*4)-12)/� $mj_]c`c]� []ncpcns� i`�2)5� r� -,É&]jg+ucf%� [h^� igcnncha� ^_rnl[h�

mof`[n_� `lig� nb_� bs\lc^ct[ncih� \o``_l*� $?_rnl[h� mof`[n_� ch]l_[m_^� nb_� l[n_� i`�

bs\lc^ct[ncih(�l_^o]cha�nb_�^ol[ncih�i`�bs\lc^ct[ncih�ni�2)4�biolm�i`�ch]o\[ncih(�\on
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cn�[fmi�jli^o]_^�[�bcab_l�f_p_f�i`�\[]ealioh^*%� Ph^_l�nb_m_�bs\lc^ct[ncih�]ih^cncihm�

[�mcah[f�]iof^�\_�^_n_]n_^�ch�jlif[lp[f�mn[a_m�qcnbch�1)5�^[sm�[h^�ch�g_n[giljbc]�il�

[^ofn� f[gjl_s� qcnbch� /)1� ^[sm*� @rjimol_� ncg_m� al_[n_l� nb[h� 5� ^[sm� `iffiqcha�

bs\lc^ct[ncih�qcnb�jli\_�Gf*4)-12)/�qcnb�[�mj_]c`c]�[]ncpcns�i`�5�r� fJY]jg+jf�l_mofn_^�

ch� [� fiq_l�mcah[f� ni�hicm_� l[nci� ^o_� ni� ch]l_[m_^� \[]ealioh^� f_p_fm*� Kli\_m�qcnb�[�

bcab_l� mj_]c`c]� []ncpcns� [fmi� l_mofn_^� ch� [h� chn_hm_� \[]ealioh^� jlibc\cncha� nb_�

^_n_]ncih� i`� fiq� f_p_fm� i`� gMI<� _rjl_mmcih*� Dh]l_[mcha� nb_� mnlcha_h]s� i`� nb_�

bs\lc^ct[ncih� [h^� q[mb_m� \s� omcha� n_gj_l[nol_m� [\ip_� 11z>� q[m� hin� om_`of� ch�

l_^o]cha� nbcm� \[]ealioh^� mch]_� bcab_l� n_gj_l[nol_m� omo[ffs� ^_mnlis_^� ncmmo_�

giljbifiY�il�l_mofn_^� ch�nb_� fimm�i`�ncmmo_�m_]ncihm� `lig� nb_�mfc^_*

/*0*�?DN>PNNDJI

Obcm� mno^s� ^_gihmnl[n_m� nb_� _``_]ncp_h_mm� i`�jli\_� Gf*4)-12)/(� [� -12\j� Ñ&N)�

f[\_ff_^� [hncm_hm_� lc\ijli\_(� ch� ^_n_]ncha� nb_� _rjl_mmcih� i`�gMI<� `il� f[gjlch(� [�

mnlo]nol[f�jlin_ch� `ioh^�ch�nb_�g[nlcr�i`�f[gjl_s�][lncf[a_*� Jjncg[f� ]ih^cncihm�`il�

DNC� [mm[sm� i`� gMI<� `il� nb_� f[gjlch� a_h_� q_l_� ^_n_lgch_^*� Ob_� mj[nc[f�

^cmnlc\oncig� i`� f[gjlch� gMI<� ch� f[gjl_s� h_oli]l[hc[f� [h^� mjf[h]bhi]l[hc[f�

][lncf[a_m�q_l_�mo\m_ko_hnfs�_r[gch_^*

Ob_�mj_]c`c]cns�i`�jli\_�Gf*4)-12)/(�]igjf_g_hn[ls�ni� nb_�/Ñ�hih]i^cha�l_acih�

i`�ih_�i`�nbl__�ehiqh�f[gjlch�]?I<m(�q[m�]ih`clg_^�\s�`iol�io�n]ig_m�i`�nbcm�mno^s*�

Aclmn(�bs\lc^ct[ncih�i`�nbcm�jli\_�q[m�mbiqh�ni�\_�mj_]c_m�mj_]c`c]*� Ii�bs\lc^ct[ncih�

mcah[f�q[m� ^_n_]n[\f_� ch� g[gg[fc[h� bs[fch_� il� _f[mnc]� ][lncf[a_(� il� n_f_imn� bs[fch_
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\ci]b_gc][f� ]b[l[]n_lcmnc]m� qcnb� f[gjlch)\[m_^� ][lncf[a_m� $Rlcabn� LZ� HR%$� -544%*�

N_]ih^(�nb_m_�jli\_m�q_l_�mbiqh�ni�\_�][lncf[a_�mj_]c`c]*� DNC�f[\_ffcha�q[m�]ih`ch_^�

ni� nb_�]bih^li]sn_m�qcnbch�h_oli]l[hc[f�][lncf[a_m� [h^�^c �̂hin�i]]ol� ch� nb_� ]_ffm�i`�

nb_� mollioh^cha� ncmmo_m� mo]b� [m� gom]f_(� h_lp_� il� ]ihh_]ncp_� ncmmo_*� Obcl (̂�

jl_nl_[ng_hn�qcnb�MI[m_�<�_fcgch[n_^�nb_�mcah[f(�ch^c][ncha�nb[n�nb_�bs\lc �̂`ilg_^�

q[m�MI<)MI<�[h^�hin�MI<)?I<*� Aiolnb(�hih]igjf_g_hn[ls�jli\_m�mo]b�[m�nb_�
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gimn�cgjiln[hn�mn_jm�ni�ijncgct_�nb_�mcah[f�ni�hicm_�l[nci�^olcha�DNC�[h[fsmcm�i`�nbcm�

f[gjl_s�ncmmo_*� Jol�l_mofnm�mbiq�nb[n�]_ffof[l�giljbifias�[h^�bs\lc^ct[ncih�mcah[f�

[l_�\_mn�l_n[ch_^�qcnb�0!�j[l[`ilg[f^_bs^_*� Ob_m_�`ch^cham�[l_�ch�[al__g_hn�qcnb�

nb_�l_mofnm�i`�inb_l�mno^c_m� $Ci_`f_l�LZ�HR%$� -5427�K[l^o_(� -55,7� K_]bior�[h^�Hil_f(�

-55/%*� K[l[`ilg[f^_bs^_�jl_m_lp_m�]_ffof[l�giljbifias�qbcf_� l_n[chcha�gMI<�\s�

]limmfchecha� jlin_chm� ch� nb_� ]_ff(� \on� cn� ^i_m� hin� chbc\cn� j_h_nl[ncih� i`�ho]f_c]� []c^�

jli\_m� $Ncha_l� LZ� HP%$� -542%*� Jol� i\m_lp[ncih� nb[n� q_[e_l� bs\lc^ct[ncih� mcah[fm�

i]]oll_^� qcnb� =iochÑm� `cr_^� ncmmo_m� ]ih]ol� qcnb� nbim_� i`�Ncha_l� LZ� HR%� $-542%� qbi�

moaa_mn�nb[n�_rn_hmcp_�]limmfchecha�[\cfcns�i`�=iochÑm�`foc^�l_^o]_m�nb_�[]]_mmc\cfcns�i`�

nb_� n[la_n� ni� nb_�jli\_*

D^_[f� `cr[ncih�ncg_m�l_jiln_^� `il� DNC�jli]_^ol_m�p[ls�^_j_h^cha�ih� nb_� ncmmo_�

nsj_�[h^�mct_�\on�gimn�mno^c_m�moaa_mn�\_nq__h�1�gchon_m�ni�2�biolm�$Ci_`f_l�LZ�HR%%
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-5427�=cli]�LZ�HR%$� -55/7�Rcf]ir(� -55/%*� Ail� f[gjl_s�][lncf[a_(� nb_� ijncg[f� `cr[ncih�

ncg_�i`�/,�gchon_m�q[m�[n�nb_�fiq_l�_h^�i`�nbcm�l[ha_*� Giha_l�`cr[ncih�l_mofn_^�ch�[�

^_]l_[m_�ch�mcah[f�qbcf_�mbiln_l�`cr[ncih�l_mofn_^�ch�fimm�i`�giljbifias*� Jnb_l�aliojm�

l_jiln�[�l_^o]ncih� ch�mcah[f� chn_hmcns�[mmi]c[n_^�qcnb�_rn_h^_^�_rjimol_�ni� `cr[ncp_m�

$=lca[nc�LZ�HR%$� -54/7�Rcf]ir(� -55/%*

H[hs� DNC� mno^c_m� ^_m]lc\_� [h� cgjlip_g_hn� ch� bs\lc^ct[ncih� mcah[f� `iffiqcha�

jl_nl_[ng_hn�qcnb� jlin_ifsnc]� _htsg_m� $C[s[mbc� LZ� HR%$� -5427� Ci_`f_l� LZ� HR%$� -5427�

Nbilli]e� LZ� HR%$� -55-7� =cli]� LZ� HR%$� -55/%*� Rbcf_� jlin_ifsnc]� ^ca_mncih� cgjlip_^�

bs\lc^ct[ncih�mcah[f� ch� f[gjl_s�][lncf[a_� nb[n� b[ �̂ \__h� `cr_^�qcnb�=iochÑm� `foc^(�q_�

i\m_lp_^� nb[n�jlin_[m_� nl_[ng_hn� ^c �̂ hin� _hb[h]_� nb_� bs\lc^ct[ncih� mcah[f� ch� KA<�

`cr_^�ncmmo_m*� Dh�nb_�f[nn_l(�^ca_mncih�ch]l_[m_^�nb_�\[]ealioh^(�qbc]b�i`n_h�i\m]ol_^�

nb_�bs\lc^ct[ncih�mcah[f*� Dh�[^^cncih(� _p_h� \lc_`�^ca_mncihm� i`�jlif[lp[f� ncmmo_m�qcnb�

_cnb_l� Klih[m_� @� il� Klin_ch[m_� F� jli^o]_^� [h� oh[]]_jn[\f_� chn_llojncih� i`�

giljbifias� [h^� i`n_h� l_mofn_^� ch� fimm� i`� nb_� m_]ncihm� `lig� nb_� mfc^_*� Ncgcf[l�

^cm[^p[hn[a_m�[mmi]c[n_^�qcnb�jlin_ifsnc]�^ca_mncih�i`�j[l[`ilg[f^_bs^_�`cr_^�ncmmo_m�

b[p_�\__h� l_jiln_^�\s�inb_l�aliojm� $=fi]b�LZ�HR%$� -5427� Ncha_l�LR�HR%$� -5427� C[lj_l�

[h^�H[lm_ff_(� -543%*

Ob_�[\cfcns�i`�_htsg[nc]�^ca_mncihm�ni�cgjlip_�nb_�mcah[f� ni�hicm_�l[nci�^_j_h^m�

ih� [� hog\_l� i`� p[lc[\f_m*� Eil^[h� $-55,%� moaa_mnm� nb[n� mo]b� nl_[ng_hn� g[s� \_�

ohq[ll[hn_^� `il� j[l[``ch� _g\_^^_^� ncmmo_m� mch]_� nb_� g_]b[hc][f� []n� i`�m_]ncihcha�

ncmmo_m�ch]l_[m_m�[]]_mmc\cfcns�i`�n[la_n�ni�jli\_�\s�_``_]ncp_fs� mfc]cha�ij_h �]_ffm*� Ob_�

h_]_mmcns�i`�̂ _jlin_chctcha�mn_jm�ch�nb_�DNC�jli]_^ol_�cm�gil_�fce_fs�[�`[]nil�i`�\inb
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nb_� nsj_� i`�`cr[ncp_� [h^�mct_� i`�jli\_�_gjfis_^� $Ncha_l�LZ�HR%$� -5427� Niabigihc[h(�

-55,%*� Klin_ifsnc]�^ca_mncih� i`�KA<�`cr_^� ncmmo_m� l_gip_m� nb_� ]limmfche_^�jlin_chm�

nb[n�fiim_fs�l_n[ch�nb_�n[la_n�ho]f_c]�[]c^m(�l_mofncha�ch�[�fimm�i`�]_ffof[l�MI<�[h^�[�

l_^o]ncih� ch�bs\lc^ct[ncih�mcah[f*� >ih]igcn[hnfs(�mo]b�nl_[ng_hn�gcabn�ch]l_[m_�nb_�

[p[cf[\cfcns� i`�]_ln[ch�gif_]of_m�qbc]b� hihmj_]c`c][ffs�\ch^� nb_� jli\_*� Klin_ifsnc]�

^ca_mncih� cm� h_]_mm[ls(� biq_p_l(� ni� cgjlip_�[]]_mmc\cfcns�i`�nb_� n[la_n�qb_h�[�gil_�

_``_]ncp_�`cr[ncp_�mo]b�[m�=iochÑm�`foc �̂il�f[la_�jli\_m�[l_�oncfct_^�$Ncha_l�LZ�HP%$�-542%*

Nig_�DNC�jlini]ifm�ch]fo^_�[�jl_bs\lc^ct[ncih�mn_j�$Ci_`f_l�LZ�HR%$�-5427�Rcf]ir(�

-55/%� qbcf_� inb_lm� igcn� nbcm� mn_j� $Ncha_l� LZ� HZ%$� -542%*� Dh� nb_� jl_m_hn� mno^s(�

jl_bs\lc^ct[ncih�q[m� `ioh^� ni� \_� cgj_l[ncp_� ch� l_^o]cha�go]b� i`�nb_� \[]ealioh^�

f[\_ffcha�nb[n�i]]oll_^*� Ciq_p_l(�nbcm�mn_j�q[m�ihfs�_``_]ncp_�qb_h�[�]if^�]igj_ncnil�

ch]iljil[ncha� [� hihl[^ci[]ncp_� N)POK� q[m� om_^*� Jnb_l� nl_[ng_hnm(� ch]fo^cha�

jl_bs\lc^ct[ncih�qcnb�\o``_l�il�hihmof`[n_^�jli\_m(�il�omcha�bcabfs�mnlcha_hn�q[mb�[h^�

bs\lc^ct[ncih� ]ih^cncihm� ^c^� hin� l_^o]_� hihmj_]c`c]� \ch^cha*� <]vnsf[ncih(� qbcf_�

^_]l_[mcha� nb_�\[]ealioh^�mfcabnfs(�_mj_]c[ffs�ch� nb_�\l[ch� l_acih(�q[m� f_mm�_``_]ncp_�

nb[h�jl_bs\lc^ct[ncih�qcnb�[�]if^�]igj_ncnil*� Ob_m_�l_mofnm�ch^c][n_�nb[n�bcab�f_p_fm�

i`�\[]ealioh^�[l_�[mmi]c[n_^�qcnb�nb_�YYN�f[\_f*� Obcm�`ch^cha�cm�]ihmcmn_hn�qcnb�inb_l�

mno^c_m� nb[n�b[p_� `ioh^� bcab�\[]ealioh^� ni�\_� nb_� l_mofn� i`�gif_]of[l� chn_l[]ncihm�

chpifpcha� nb_� bcabfs� []ncp_� mof`ol� alioj� ih� nb_� ho]f_inc^_� $=cli]� LZ� HR%$� -55/7�

H]G[oabfch� [h^� H[laifme__(� -55/%*� M_^o]cha� [a_hnm� mo]b� [m� ?OO� [h^� =)�

g_l][jni_nb[hif� [l_� omo[ffs� ch]iljil[n_^� ch�bs\lc^ct[ncih� mifoncihm� [h^�q[mb_m� ni�

ip_l]ig_�nb_�jli\f_g�i`�irc^[ncih�$G_qcm�[h^�=[f^chi(�-55,7�=cli]�LZ�HR%$�-55/%(�\on
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[m�q_�_rj_lc_h]_^(�nb_m_�l_[a_hnm�[l_�hin�[fq[sm�_``_]ncp_*� Ciq_p_l(�l_]_hn�mno^c_m�

ch^c][n_� nb[n� ch]l_[mcha� nb_� ]ih]_hnl[ncih� i`� ?OO� `lig� nb_� mn[h^[l^� fJgH� ni�

.,,gH�al_[nfs�^cgchcmb_m�nb_�\[]ealioh^�$?[a_lfch^�LZ�HR%$�-55.7�Hcff_l�LZ�HR%$�-55/%*�

U_ff_l�LZ�HR%�$-543%�l_jiln�mo]]_mm�ch�\fi]echa�mof`bs^lsf�aliojm�nb[n�chn_l[]n�qcnb�nb_�

jli\_�\s�ch]o\[ncha�qcnb�mi^cog�ci^i[]_n[gc^_�[h^�I)_nbsfg[f_cgc^_7�nbcm�nl_[ng_hn�

^c^� hin� l_^o]_� \[]ealioh^� ch� f[gjl_s� ncmmo_m� ch� nb_� jl_m_hn� mno^s� [h^� q[m�

mo\m_ko_hnfs�igcnn_^�`lig�nb_�jlini]if*

Iihmj_]c`c]� \ch^cha� i`� jli\_� Gf*4)-12)/� q[m� mo\mn[hnc[ffs� ch]l_[m_^� qb_h�

bs\lc^ct[ncih�mifoncihm�ch]fo^_^�^_rnl[h�mof`[n_(�il�qb_h�jli\_�mj_]c`c]�[]ncpcnc_m�q_l_�

al_[n_l� nb[h�5�r� -,ÉÉ]jg+ccf*� I_cnb_l�jl_bs\lc^ct[ncih�hil� ch]l_[mcha� nb_� mnlcha_h]s�

cgjlip_^�\[]ealioh^� f_p_fm� oh^_l�nb_m_� ]cl]ogmn[h]_m*� Ccab� f_p_fm�i`�hihmj_]c`c]�

\ch^cha�[mmi]c[n_^�qcnb� ^_rnl[h� mof`[n_� [l_�q_ff� ^i]og_hn_^� $>iabf[h�LZ�HR%$� -5407�

Ci_`f_l�LZ�HR%$�-542%*� Ob_�^cm[^p[hn[a_�i`�fimm�i`�m_hmcncpcns�q[m�q_cab_^�[a[chmn�nb_�

[^p[hn[a_�i`�mbiln_l�_rjimol_� ncg_m�l_kocl_^�[h^�q_�mo\m_ko_hnfs�igcnn_^�^_rnl[h�

mof`[n_� `lig�[ff�bs\lc^ct[ncih� mifoncihm*� Rbcf_� jli\_�Gf*4)-12)/� i`�mj_]c`c]� []ncpcns�

i`� /)5� S� -,#É]jg+ucf� q[m� m_hmcncp_� _hioab� ni� ^_n_]n� f[gjlch� gMI<� ch� [ff�

^_p_fijg_hn[f� mn[a_m� _r[gch_^(� bcab_l� mj_]c`c]� []ncpcns�g[s� \_� l_kocl_^� ni� ^_n_]n�

fiq_l� f_p_fm� i`� _rjl_mmcih*� Oi� ip_l]ig_� nb_� jli\f_g� i`�YYN)l_f[n_ �̂ \[]ealioh^(�

m_p_l[f�aliojm�l_]igg_h^�omcha� [m�[h�[fn_lh[n_� f[\_f*� Kli\_m�f[\_ff_^�qcnb� nbcm�

cminij_� ][h� \_� om_^� [n� bcab_l� mj_]c`c]� []ncpcnc_m� nb[h� YYN)f[\_ff_ �̂ jli\_m� qcnbion�

]l_[ncha� bcab� \[]ealioh^� f_p_fm� il� ]igjligcmcha� l_mifoncih� $=cli]� LZ� HR%$� -55/7�

H]G[oabfch� [h^�H[laifme__(� -55/%*� Rbcf_� cm� gil_� ]imn� _``c]c_hn� [h^� jlip_^

-/-



_``_]ncp_�[m�[�f[\_f�ch�nb_�jl_m_hn�mno^s(�`olnb_l�chp_mnca[ncihm�chni�nb_�[^p[hn[a_m�i`�

omcha�jli\_m�f[\_ff_^�qcnb� ni�mno^s�]bih^lia_h_mcm�ch�nb_�f[gjl_s�[l_�q[ll[hn_^*

Jol�i\m_lp[ncihm�nb[n�\l[ch� ncmmo_� ^_gihmnl[n_^�bcab_l� f_p_fm� i`�\[]ealioh^�

]ih]ol� qcnb� nb_� `ch^cham� \s� Eil^[h� $-55,%� qbi� moaa_mnm� nb[n� ch� h_ol[f� ncmmo_m�

hihmj_]c`c]�f[\_ffcha�cm�nb_�l_mofn�i`�_f_]nlimn[nc]�chn_l[]ncihm�\_nq__h�nb_�jli\_�[h^�

nb_�gs_fch�$fcjc^%*� Rbcf_�f[gjl_s�h_lpiom�ncmmo_m�f[]e�gs_fch�$Mip[ch_h(�-54.%(� nb_�

l_^o]ncih� ch� hihmj_]c`c]�\[]ealioh^� i\m_lp_^�ip_l� nb_�\l[ch� ch� []_nsf[n_^� ncmmo_m(�

ch^c][n_m� nb[n� _f_]nlimn[nc]� chn_l[]ncihm� ]ihnlc\on_� ni� nb_� \[]ealioh^*� <hinb_l�

_rjf[h[ncih�`il�bcab_l�f_p_fm�i`�\[]ealioh^�f[\_ffcha�ch�nbcm�[l_[�g[s�\_�nb[n�]limm)

bs\lc^ct[ncihm�\_nq__h�nb_�jli\_�[h^�ho]f_c]�[]c^m�jl_m_hn�ch�nb_�\l[ch�ncmmo_�i]]ol*�

?ie[m� $-54/%(� [h^�>b[o^[lc� [h^�C[hh� $-54/%� l_jiln� nb[n� nb_�\l[ch� _rjl_mm_m� nb_�

bcab_mn� ^cp_lmcns� i`�a_h_m*� No]b� ^cp_lmcns� ch]l_[m_m� nb_� jin_hnc[f� `il� ho]f_c]� []c^m�

jl_m_hn�ch�nb_�\l[ch�ni�mb[l_�bigifiaiom�l_acihm�qcnb�nb_�jli\_*� Ciq_p_l(�nb_�bcab�

f_p_f�i`�mnlcha_h]s�om_^� ch� nbcm�mno^s�mbiof^�b[p_� jl_p_hn_^� `ilg[ncih�i`�cgj_l`_]n�

bs\lc^m*

Ob_�Gf*4)-12)/�jli\_�om_^�ch�nbcm�mno^s�q[m�oh[\f_�ni�^_n_]n�f[gjlch�_rjl_mmcih�

ch�\l[h]bc[f� ][lncf[a_� ch� jlif[lp[f� ni� [^ofn� mn[a_m(� il� ch� j_lc][l^c[f� ][lncf[a_� ch� f[n_�

g_n[giljbc]� ni� [^ofn� mn[a_m*� Pfnl[mnlo]nol[f� _r[gch[ncih� b[m� ^_gihmnl[n_^� nb_�

jl_m_h]_�i`�f[gjlch)fce_�`c\lcfm�ch�\inb�i`�nb_m_�][lncf[a_m�$Rlcabn�LZ�HR%$� -544%*� Ob_�

ch[\cfcns�i`�nb_�jli\_�ni�^_n_]n�f[gjlch�gMI<�ch�nb_m_�ncmmo_m�g[s�moaa_mn�[�f[]e�i`�

f[gjlch� nl[hm]lcjnm�qcnbch� nb_� ]_ff�^olcha� nb_�^_p_fijg_hn[f�j_lci^� _r[gch_^*� <h�

[fn_lh[ncp_�_rjf[h[ncih�cm�nb[n�f[gjlch�cm�nb_�nl[hmf[ncih�jli^o]n�i`�gofncjf_�g_mm[a_m

-/.



nb[n� [l_� ^c``_l_hnc[ffs� _rjl_mm_^� ch� f[gjl_s� ][lncf[a_m*� Mi\mih�LZ� H P� $-55/%� b[p_�

l_]_hnfs�c^_hnc`c_^�m_p_l[f�cmi`ilgm�i`�nb_� f[gjlch�jlin_ch�nb[n�^c``_l�ch�mct_� $fJe?[�

[h^�-.e?[%�[h �̂[gchi�[]c^�m_ko_h]_(�[h^�nbl__�gMI<m�$nqi�,*5e\�[h^�ih_� -*4�e\�

fiha%*� Ob_�jli\_�om_^�ch�nb_�jl_m_hn�mno^s�q[m� nl[hm]lc\_ �̂`lig�[�hihbigifiaiom�

l_acih�i`�nb_�]?I<�]ill_mjih^cha�ni�nb_�f[la_l�g_mm[a_�[h^�qiof^�\_�ch_``_]ncp_�ch�

^_n_]ncha�nb_�jl_m_h]_�i`�nb_�,*5e\�g_mm[a_*� Aolnb_l�[h[fsmcm�i`�f[gjlch�\l[h]bc[f�

[h^�j_lc][l^c[f�][lncf[a_m�cm�h__^_^�ni�^_n_lgch_�g[nlcr�_rjl_mmcih�j[nn_lhm�ch�nb_m_�

ncmmo_m*

Dh�mogg[ls(� m_p_l[f� [mj_]nm� i`�nb_� DNC� jli]_^ol_�q_l_� ijncgct_^� ni� []bc_p_�

aii^� mcah[f� ni� hicm_� l[nci�qb_h� omcha� YYN)f[\_ff_ �̂ f[gjlch� lc\ijli\_m� ih� f[gjl_s�

ncmmo_m*� Acr[ncih�j_lci^m�i`�/,�gchon_m�qcnb�0!� KA<�jlipc^_^� [^_ko[n_� l_n_hncih�

i`�giljbifias�qcnbion�m[]lc`c]cha�nb_�chn_hmcns�i`�nb_�bs\lc^ct[ncih�mcah[f*� Klin_ifsnc]�

^ca_mncih� i`�f[gjl_s� ncmmo_m� `cr_^�qcnb� 0!� KA<�q[m� [pic^_^� mch]_� cn� ]l_[n_^� bcab�

f_p_fm� i`� hihmj_]c`c]� f[\_ffcha*� Kl_)bs\lc^ct[ncih� qcnb� [� jli\_� ch]iljil[ncha� [�

hihl[^ci[]ncp_� N)POK�q[m� `ioh^� ni� \_� cgj_l[ncp_� ch� l_^o]cha�\[]ealioh^� ^o_� ni�

hihmj_]c`c]� \ch^cha� i`� nb_� mof`ol� alioj*� Aiffiqcha� nb_m_� jl_nl_[ng_hn� mn_jm(�

bs\lc^ct[ncih�omcha�[� -12\j�lc\ijli\_�qcnb�[�mj_]c`c]�[]ncpcns�i`�0)5�r� -,#Ñ]jg+jf� `il�

-2)..� biolm� [n� 01z>� _h[\f_^� ^_n_]ncih� i`� f[gjlch� _rjl_mmcih� ch� [ff� h_oli]l[hc[f�

][lncf[a_m� `iffiqcha�1)--�^[sm�_rjimol_*� Ph^_l�nb_m_�]ih^cncihm�nb_� DNC�jl_]_^ol_�

[jjfc_^�ni�f[gjl_s�ncmmo_m�cm� [�mj_]c`c]�[h �̂p_lm[ncf_� n_]bhcko_*� Ob_� DNC�n_]bhcko_�

b[m� [� qc^_� p[lc_ns� i`� [jjfc][ncihm� `il� `onol_� mno^c_m� qbc]b� g[s� `olnb_l� iol

-//



oh^_lmn[h^cha� i`� ]bih^lia_h� *� g_]b[hcmgm� mo]b� [m� nb_� n_gjil[f� [h^� mj[nc[f�

^cmnlc\oncih�i`�][lncf[achiom�]igjih_hnm�^olcha�_g\lsia_h_mcm*
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>[lncf[a_� cm� [� mj_]c[fct_^� `ilg� i`� ]ihh_]ncp_� ncmmo_� ch� qbc]b� ]_ffm� [l_�

chn_l^cmj_lm_^� ch�[� f[la_� ko[hncns�i`�@>H*� Nnlo]nol[f� [h^� `oh]ncih[f� jlij_lnc_m�i`�

][lncf[a_� [l_� ^_n_lgch_^� \s� nb_� gif_]of[l� ]igjimcncih� i`� nb_� g[nlcr*� O_hmcf_�

mnl_hanb�i`�][lncf[a_�cm�cgj[ln_^�\s�[�jl_^igch[hnfs�]iff[a_hiom(�`c\lcff[l�]igjih_hn�

qbcf_�l_mcfc_h]s�l_mofnm�`lig�f[la_�]igjf_r_m�i`�nb_�][lncf[a_�jlin_iafs][h�gihig_l�

$[aal_][h%(� fche�jlin_ch� [h^� bs[folihc]� []c^� $Nni]eq_ff(� -5357� C[s(� -55-%*� @f[mnc]�

][lncf[a_(�ch�[^^cncih�ni�nb_�]iff[a_hiom�[h �̂jlin_iafs][h�]igjih_hn(�]ihn[chm�_f[mnc]�

`c\_lm�qbc]b�]ihnlc\on_�ni�al_[n_l�`f_rc\cfcns�i`�nbcm�ncmmo_�$=fiig�[h^�A[q]_nn(� -550%*�

M_]_hn�\ci]b_gc][f�[h^�gif_]of[l�_r[gch[ncih�i`�][lncf[a_�g[nlcr�b[m�^_gihmnl[n_^�

[�p[lc_ns�i`�inb_l�gchil�]igjih_hnm�ch]fo^cha�mg[ff�jlin_iafs][hm�mo]b�[m�[h]bilch(�

^_]ilch(� `c\ligi^ofch� [h^� \cafs][h7� afs]ijlin_chm� mo]b� [m� `c\lih_]nch(� n_h[m]ch� [h^�

]bih^lih_]nch7�aliqnb�`[]nilm�mo]b�[m�OBA)=�[h^�bilgih_m�$`il�l_pc_qm�ih�mnlo]nol_�

[h^�`oh]ncih�m__�@fg_l(� -54/7�G[mb�[h �̂Q[m[h(� -54/7� N[h^\_la(� -55-7�Rcabn�LZ�HR%$�

-55.7�Eofc[hi�[h^�C[mecff(� -55/7�T[h[acmbcn[(�-55/7�Mioabf_s�[h^�G__(� -550%*� Ob_m_�

gif_]of_m�m_lp_�[�p[lc_ns�i`�`oh]ncihm�mo]b�[m�g_^c[ncha�[nn[]bg_hn�i`�]bih^li]sn_m�

ni� nb_� g[nlcr(� gi^of[ncha� ]iff[a_h� `c\lcffia_h_mcm� [h^� ch^o]cha� ][lncf[a_�

^c``_l_hnc[ncih*

-/1



Dh�nb_�]iff[a_hiom)\[m_^�][lncf[a_m�i`�bcab_l�p_ln_\l[n_m�nb_�g_mbqile�i`�̀ c\_lm�

ch� nb_� g[nlcr� m_lp_� [m� [� m][``if^cha� ni� qbc]b� jlin_iafs][hm� ][h� [nn[]b*� Ob_�

]b[l[]n_lcmnc]�]iff[a_hiom�`c\lcf�i`�gimn�bcab_l�p_ln_\l[n_�][lncf[a_m�cm�[h�[mm_g\fs�i`�

j[l[ff_f� nsj_� DD�]iff[a_h�gif_]of_m�[ll[ha_^�[lioh^�[�]il_�i`�nsj_�SD�]iff[a_h�[h �̂

]ip[f_hnfs�]limmfche_^�\s�mol`[]_)\ioh^�nsj_�DS�liff[a_h�$p[h�^_l�M_mn�[h^�H[sh_(�

-5447�=lo]eh_l�[h^�p[h�^_l�M_mn(�-550%*� Dh�g[h7� ][lncf[a_m(�][lncf[a_�g[nlcr�jlin_ch�

$>HK%� \lc^a_m� nqi� ch^cpc^o[f� nsj_� DD� ]iff[a_h� gif_]of_m� \s� \ch^cha� ni� nb_cl� _h^m�

$Rchn_l\innig�LZ�HR%$�-55.%*� Ncr�inb_l�gchil�]iff[a_hm(�nsj_m�D(�DDD(�Q(�QD(�S�[h^�SDDD�

b[p_�\__h� c^_hnc`c_^� ch� ][lncf[a_� ncmmo_� $`il� l_pc_qm� m__�H[sh_� [h^�pih�^_l�H[le(�

-54/7�N[h^\_la(� -55-7�=lo]eh_l�[h^�p[h�^_l�M_mn(� -550%*� Ob_�jlijilncih�i`�nb_m_�

f[nn_l�]iff[a_hm�jl_m_hn�ch� nb_�g[nlcr�cm�^_j_h^_hn�ojih�nb_�mj_]c_m(�][lncf[a_� nsj_(�

[h^�^_p_fijg_hn[f�mn[a_*

?olcha�]bih^lia_h_mcm(�_rjl_mmcih�i`�][lncf[a_�g[nlcr�]igjih_hnm�mqcn]b_m�̀ lig�

gif_]of_m� chpifp_^� ch�g_m_h]bsg[f�^c``_l_hnc[ncih� ni� nbim_�qbc]b� ]ihnlif�[mm_g\fs�

[h^�ila[hct[ncih�i`�[�g[nlcr�]b[l[]n_lcmnc]�i`�nb_�][lncf[a_�jb_hinsj_*� Ail�_r[gjf_(�

_rjl_mmcih�i`�]iff[a_h�nsj_� D� [h^�`c\lih_]nch� cm�^iqhl_aof[n_^� $?_mm[o�LJ�HZ%$� -54,%�

qbcf_�]iff[a_h�nsj_�DD�mshnb_mcm�cm�l[jc f̂s�ojl_aof[n_^�$Fimb_l�LZ�HR%$� -542\7�H[ff_ch)�

B_lch� LZ� HR%$� -5447� Nq[ff[� LZ� HR%$� -544%� [h^� ]i)_rjl_mm_^� qcnb� nsj_� DS� ]iff[a_h�

$>[mn[ahif[� LZ� HR%$� -5447� Nqc^_lmec� [h^� Nifolmb(� -55.\%*� Dh� _f[mnc]� ][lncf[a_(� nb_�

`c\lcff[l�]igjih_hn�i`�nb_�_f[mnc]�`c\_l�cm�`clmn�^_f_]n_^�]ih]igcn[hn�qcnb�]iff[a_h�nsj_�

DD� [h^� cm� `iffiq_^� \s�[jj_[l[h]_� i`�nb_� [giljbiom� ]igjih_hn(� _f[mnch� $Fimnipc])�

Fh_t_pc]�LZ�HR%$� -5427�G__�LZ�H R$� -550%*� <m�g[nlcr�mshnb_mcm�]ihncho_m(� nb_�][lncf[a_
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]_ffm� \_]ig_�gil_� cmif[n_^� `lig� ih_� [hinb_l*� Dh� ][lncf[a_� nb[n� cm� ^_mnch_^� ni� \_�

l_jf[]_^�\s�_h^i]bih^l[f�\ih_(�_rjl_mmcih�i`�]iff[a_h�nsj_�DD�^_]l_[m_m�[h^�]iff[a_h�

nsj_�D�l_[jj_[lm*� >iff[a_h�S�cm�_rjl_mm_^�ch�bsj_lnlijbc]�][lncf[a_�]_ffm�$Bc\mih�[h^�

Afchn(� -5417� N]bgc^�[h^�Gchm_hg[s_l(� -5417�>[mn[ahif[�LZ�HR$� -543%�[h �̂ cm� nbioabn�

ni� `ilg� [h� [mmi]c[ncih� qcnb� jl__rcmncha� nsj_� DD� [h^� nsj_� DS� ]iff[a_h� `c\lcfm�

$Gchm_hg[s_l�LZ�HR%$� -55-%*

Dh�]ihnl[mn�ni�nb_�p[mn�[giohn�i`�ch`ilg[ncih�[p[cf[\f_�]ih]_lhcha�nb_�]igjf_r�

chn_l[]ncih�\_nq__h�g[nlcr�[h^�]_ffm�^olcha�^c``_l_hnc[ncih(�^_p_fijg_hn(�[h^�aliqnb�

ch� ]iff[a_hiom)\[m_^� p_ln_\l[n_� ][lncf[a_m(� l_f[ncp_fs� fcnnf_� cm� ehiqh� [\ion� nb_m_�

l_f[ncihmbcjm�ch�nb_�hih]iff[a_hiom)\[m_^�][lncf[a_m�i`�nb_�f[gjl_s(�[�p_ln_\l[n_�qcnb�

[h�[h]c_hn�_pifoncih[ls�bcmnils�$E[hpc_l(� -54-%*� J`�`cp_�]iff[a_hm�ehiqh�ni�i]]ol�ch�

f[gjl_s�ncmmo_m�ihfs�nbl__(�]ill_mjih^cha�ni�nsj_m�DD(�Q�[h^�SD(�[l_�mcgcf[l�ni� nbim_�

i`�g[gg[fc[h�ncmmo_m�$Fcgol[�[h^�F[gcgol[(�-54.7�@ce_h\_lls�LZ�HR%$� -5407�Nb_l_h�

LZ� HR%$� -5427� =li^mes� LZ� HR$� -550%*� <gchi� []c^� [h[fsmcm� ch^c][n_m� nb[n� ]iff[a_h�

]igjlcm_m�[�mg[ff�jilncih(�f_mm�nb[h� -,!� l̂s�q_cabn(�i`�f[gjl_s�][lncf[a_�$Rlcabn�LZ�

HR%$� -54/%*� >iff[a_h� nsj_� DD� cm� nb_�g[dil�mnlo]nol[f� `c\lcf� ch� nb_� f[gjl_s�hini]bil^�

mb_[nb� $@ce_h\_lls� LZ� HR%$� -5407� =li^mes� LZ� 7>#!� -550%� [h^� q[m� moaa_mn_^� \s�

<lgmnliha�LZ�HR%� $-543%� ni�\_� nb_�.,hg�`c\lcfm�jl_m_hn� ch�^_p_fijcha�jcmnih�][lncf[a_�

i`� g_n[giljbc]� f[gjl_s*� Ciq_p_l(� nsj_� DD� ]iff[a_h� `c\lcfm� [l_� hin� ^cm]_lhc\f_�

ofnl[mnlo]nol[ffs�ch�[^ofn�f[gjl_s�][lncf[a_m�$Rlcabn�[h �̂Tiomih(� -54/7�Rlcabn�LZ�HR%$�

-544%*� M[nb_l�nb[h�]iff[a_h(� f[gjlch� cm� nb_�jlch]cj[f� mnlo]nol[f� jlin_ch� ch� f[gjl_s�

][lncf[a_� $Rlcabn�LZ�HR%$� -54/7�Mi\mih�LZ�HR%$� -55/%*
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<lgmnliha�LZ�HR%� $-543%(�_r[gch_^�nb_�nl[hm`ilg[ncih�i`�go]i][lncf[a_(�[�fiim_�

]ihh_]ncp_� ncmmo_(� chni� jcmnih� ][lncf[a_� ^olcha� g_n[giljbimcm� [h^� ^_m]lc\_^�

ofnl[mnlo]nol[f� `_[nol_m� i`� nb_� ^_jimcncih� i`� _rnl[]_ffof[l� g[nlcr*� Ii� ]igj[l[\f_�

ch`ilg[ncih� cm�[p[cf[\f_� `il�^_p_fijcha�][lncf[a_� ch� f[gjl_s�_g\lsihc]�il�jlif[lp[f�

mn[a_m*� Aolnb_lgil_(�nb_�lif_�nb[n�f[gjlch�jf[sm�ch�]bih^lia_h_mcm�[h^�]bih^li]sn_�

ch� [hs� ^_p_fijg_hn[f� chn_lp[f� l_g[chm� ni� \_� _fo]c^[n_^*� Obcm� mno^s� l_jilnm� nb_�

n_gjil[f�[h^�mj[nc[f�^cmnlc\oncih�i`�f[gjlch�_rjl_mmcih�ch�nb_�nl[\_]of[l�][lncf[a_�i`�

nb_�[h[^ligiom�m_[�f[gjl_s(�=LZXUS_`UT�SHXPT[Y$�^olcha�_[lfs�̂ _p_fijg_hn[f�mn[a_m*�

>igj[lcmihm�[l_�g[^_�i`�nb_�_rjl_mmcih�j[nn_lhm�i`�nbcm�mnlo]nol[f�jlin_ch�qcnb�nbim_�

`ioh^� ch�]iff[a_hiom)\[m_^�][lncf[a_m�i`�bcab_l�p_ln_\l[n_m�^olcha�]bih^lia_h_mcm*

0*.*� H<O@MD<GN�<I?�H@OCJ?N

Ob_�g[n_lc[fm�[h^�jlini]ifm�om_^� ch� nbcm�mno^s�b[p_�\__h� jl_pciomfs�^_m]lc\_^�

ch�>b[jn_lm�.�[h^�/*� Dh�\lc_`(�0�ni�-,�jlif[lp[_�j_l�^[s�q_l_�m[gjf_^�^[cfs�\_nq__h�

^[s�-3j`�$mn[a_� -36_[lfs�\olliqcha%�[h^�^[s�//j`�$mn[a_�DN*)f[lp[f%(�qcnb�nb_�igcmmcih�

i`� ^[sm� .5� [h^� /,j`� $mn[a_� -36f[n_� \olliqcha%� $nin[f� i`� 2,%*� G[gjl_sm� q_l_�

[h_mnb_nct_^� ch� ,*,1!� nlc][ch_�g_nb[h_mof`ih[n_� $HN)...%(� `cr_^� `il�/,�gchon_m� ch�

KA<�[h^� jli]_mm_^�lionch_fs�[m� `il�GH*� Kl_nl_[ng_hn� `il� DNC� f[]e_^�jlin_ifsnc]�

^ca_mncih�[h^� ch]fo^_^�_rjimol_�ni�,*.1!�[]_nc]�[hbs^lc^_� ch� -*5!�nlc_nb[hif[gch_�

$O@<%�\o``_l(�jC� 4*,(� `il� nqi� 1)gchon_� ]b[ha_m� ni�\fi]e�hihmj_]c`c]�\ch^cha� mcn_m�

]l_[n_^� \s� _f_]nlimn[nc]� chn_l[]ncih� \_nq__h� nb_� jli\_� [h^� \[mc]� jlin_ch� aliojm*�

Ocmmo_� m_]ncihm� q_l_� jl_)bs\lc^ct_^� qcnb� [� ]if^� ]igj_ncnil� ch]iljil[ncha� [
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hig[^ci[]ncp_� N)POK� [h^� p_]nil� m_ko_h]_m� $jB@H)0%(� `il� -� biol� jlcil� ni�

bs\lc^ct[ncih� qcnb� [� -12\j� lc\ijli\_� $Gf*4)-12)/7� mj_]c`c]� []ncpcns� 2r-,Y� )� .*1r-,&�

]jg+ucf%�`il�-2)..�biolm�[n�01Ç>*� Ocmmo_m�q_l_�nb_h�q[mb_^�[h^�nl_[n_^�[m�^_m]lc\_^�

jl_pciomfs*�Qcmo[fct[ncih�i`�nb_�mcah[f�q[m�\s�_gofmcih�[onil[^cial[jbs�omcha�Fi^[e�

IO=).� _gofmcih� $@[mng[h� Fi^[e� >igj[hs(� Mi]b_mn_l(� IT%*� @rjimol_� ncg_m�

l[ha_^�`lig�1)--� ^[sm*� Nfc^_m�q_l_� mn[ch_^�qcnb�H[s_lÑm�b_g[nirsfch�[]]il^cha�ni�

=[m_la[�[h^�H[fgoh^�$-525%�\_`il_�^_bs^l[ncih�[h �̂ ]ip_lmfcjjcha*

Obl__� m_nm� i`� ]ihnlifm� q_l_� om_^� ch� nbcm� mno^s6� -%� bs\lc^ct[ncih� qcnb� m_hm_�

lc\ijli\_m7� .%� bs\lc^ct[ncih�qcnb� lc\ijli\_m� nl[hm]lc\_^� omcha� jB@H)0�m_ko_h]_m�

qcnbion�nb_�]?I<�ch6*_ln�[h^�/%�^ca_mncih�i`�ncmmo_�m_]ncihm�qcnb�1,ja+gf�MI[m_�D� < �

$Kb[lg[]c[(�?ilp[f(�Lo_\_](�>[h[^[%�ch�MI[m_�\o``_l�$1H�I[>f(�,*1H�@?O<�.H�

Olcm)C>f� jC� 4*,%� `il� -� biol� [n� /3Ç>� jlcil� ni� bs\lc^ct[ncih*� Rb_h_p_l� jimmc\f_(�

[^d[]_hn�m_]ncihm�q_l_�om_^� `il�]ihnlif�[h �̂ n_mn� nl_[ng_hnm*

0*/*� M@NPGON

0*/*-*� B_h_l[f�giljbifias

Dh�jlif[lp[f�mn[a_m�i`�nb_�f[gjl_s(�nb_�j[cl_^�nl[\_]of[_�q_l_�ip[f(�li^)mb[j_^�

][lncf[a_m�qcnb� n[j_l_^�_h^m� nb[n� f[s�p_hnlif[n_l[f� ni� nb_�\l[ch�[h^�p_hnlig_^c[f� ni�

nb_�_s_� $m__�Acaol_� -*-7�Acaol_�.*-%*� =s�^[s�//j`(� nb_s�_rn_h^_^�`lig�\_nq__h�nb_�

limnl[f�fcgcnm�i`�nb_�inc]�][jmof_m(�ni�[�jichn�domn�limnl[f�ni�nb_�_s_�$m__�Acaol_�.*/@%*�

Dh� nb_�f[lp[f� mn[a_�nb_� nqi�nl[\_]of[_� ohcn_�limnl[ffs�pc[� nb_� nl[\_]of[l�]iggcmmol_�

$?[g[m(� -500(�Eibh_fm(� -5047�C[l^cmns� -54-%(�\on� nbcm�ohc`c][ncih�q[m�hin�i\m_lp_^
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ni�i]]ol�^olcha�jlif[lp[f� mn[a_m*� Ob_� nbc]e_mn�]limm)m_]ncih[f� [l_[�i`�nb_�jlif[lp[f�

nl[\_]of[_�q[m� fi][n_^� ch� nb_� m[g_�^ilmip_hnl[f�jf[h_� [m� nb_� ]_hnl[f�l_acih�i`�nb_�

_s_*� Dh�nbcm�[l_[(�nb_�jl_][lncf[a_�]ih^_hm[ncih�[h^�f[n_l�nb_�h[m]_hn�][lncf[a_�q_l_�

`ioh^� ni� \_� nb_� gimn� ^_p_fijg_hn[ffs� [^p[h]_^� qcnb� l_mj_]n� ni� hog\_l� i`� ]_ffm�

]igjlcmcha�]ih^_hm[ncih(�mn[a_�i`�]_ffof[l�̂ c``_l_hnc[ncih�[h^�ko[hncns�i`�][lncf[achiom�

@>H*� Ob_� nl[\_]of[_� q_l_� jlial_mmcp_fs� f_mm� ^_p_fij_^� ch�gil_� ^cmn[f� fi][ncihm*�

=_][om_�i`�nbcm� mj[nc[f�p[lc[\cfcns(�]igj[lcmihm�\_nq__h�^_al__m�i`�f[gjlch�gMI<�

_rjl_mmcih� [h^� giljbifias� i`� nb_� ][lncf[a_� q_l_� g[^_� omcha� ]limm)m_]ncihm� nb[n�

]ihn[ch_^�nb_�]_hnl[f�l_acih�i`�nb_�_s_*

,'+'*'� ?XVWc�\XRa^bR^_h�^U�F^[dXSX]T&Q[dT�bTRcX^]b

=s�^[s� -3j`�]ih^_hmcha�g_m_h]bsg[f�]_ffm�q_l_�i\m_lp_^� p_hnlif[n_l[f�ni�nb_�

\l[ch� ch� l_acihm� ]ill_mjih^cha� ni� nb_� `onol_� fi][ncih� i`� nb_� j[cl_^� nl[\_]of[l�

][lncf[a_m� $Acaol_� .*4<%*� Jh_� ]ih^_hm[ncih� `ilg_^� `il� _[]b� ][lncf[achiom� li *̂�

N_p_l[f� ]fim_fs� [jjim_^� ]_ffm� `ilg_^� [� `i][f� jichn� il� ]il_� [lioh^� qbc]b� gil_�

`f[nn_h_^�g_m_h]bsg[f�]_ffm�\_][g_�]cl]og`_l_hnc[ffs�[ll[ha_^*� @[]b�]ih^_hm[ncih�

q[m� ]fim_fs� [mmi]c[n_^� qcnb� nb_� \o]][f� _jcnb_fcog� [h �̂ nb_� ]ill_mjih^cha� ][linc^�

[ln_ls*� ?ilm[ffs�nb_�]ih^_hm[ncihm�q_l_�m_j[l[n_^�`lig�nb_�_s_�\s�[�\[h^�i`�ncabnfs�

j[]e_^�]_ffm�qbim_�]snijf[mg�q[m�`cff_^�qcnb�fcjc �̂[h^�ip[f�ni�g[lkocm_�mb[j_^�sife�

afi\of_m*� =s�^[s�-4j`�nb_�jl_nl[\_]of[l�]_ffm�`ilg_^�^cmnch]n�]ih^_hm[ncihm�i`�]fim_fs�

[jjim_^� ip[f� ni� lioh^� ]_ffm� _rbc\cncha� [� bcab� ho]f_i)]snijf[mgc]� l[nci*� Ob_�

]ih^_hm[ncihm�i]]ojc_^�nb_�_hncl_�mj[]_�\_nq__h�nb_�\l[ch�[h^�nb_�\o]][f�_jcnb_fcog

-0,



[h^� i`n_h� ]l_[n_^� [� \ofa_� i`� nb_� \o]][f� _jcnb_fcog� chni� nb_� \o]][f� ][pcns� $Acaol_�

0*-�<%*�>ih^_hm[ncihm�i`�^[s� -5j`�f[gjl_s�[jj_[l_^�mcgcf[l� $Acaol_� 0*�D=%*� =s�^[s�

.,)..j`�nb_�]_ffm�q_l_�m_j[l[n_^�\s�nbch�lcgm�i`�bigia_hiom�@>H�g[n_lc[f�$Acaol_�

0*->%*� Ob_�hiq�^cmnchaocmb[\f_�]bih^li]sn_m�^cmjf[s_^�p_ls�fcabn�mn[chcha� ]snijf[mg�

[h^�mg[ff(�]_hnl[f�ho]f_c*

0*/� 7T�/H0� bs\lc^ct[ncih

R_[e�bs\lc^ct[ncih�mcah[fm(�pcmo[fct_^�[m�^_hm_�[]]ogof[ncihm(�i`n_h�]fomn_lm(�i`�

mcfp_l�al[chm�q_l_� `clmn�^_n_]n_^� ip_l�ho]f_c�i`�]_ffm� ch� nb_� nl[\_]of[l� l_acih� ch� 1� i`�

-,�^[s�-5j`�f[gjl_sm�_r[gch_^�$Acaol_�0*.=%*� Ob_�mcah[f�q[m�fi][fct_^�ch�nb_�]_hnl[f�

l_acih�i`�nb_�^c``_l_hnc[ncha�][lncf[a_� hi^of_*� Rb_h� nb_� jli\_�q[m� om_^� [n� bcab_l�

mj_]c`c]�[]ncpcns(�hihmj_]c`c]�bs\lc^ct[ncih�q[m�i\m_lp_^�[m�[h�_p_h�^cmj_lmcih�i`�mcfp_l�

al[chm�ip_l�ho]f_c�[h^�]snijf[mg�_mj_]c[ffs�ip_l� h_ol[f� ncmmo_� [h^� jcag_hn_^� ]_ffm*

=s� ^[s� .,j`(� gMI<� _rjl_mmcih� i`� nb_� f[gjlch� a_h_� q[m� i\m_lp_^� ch� [ff�

mj_]cg_hm�_r[gch_^� $Acaol_�0*.>%*� Cs\lc^ct[ncih� mcah[fm�i]]oll_^� ch�[ff� l_g[chcha�

mn[a_m� _r[gch_^� oj� ni� ^[s� //j`� $Acaol_� 0*.?)@%*� Cs\lc^ct[ncih� mcah[f� chn_hmcns�

[jj_[l_^�ni�ch]l_[m_�j[l[ff_f�ni�g[nlcr�mshnb_mcm�$Acaol_�0*.<)@%*� Ob_�gimn�chn_hm_�

bs\lc^ct[ncih�mcah[f�q[m�fi][fct_^�ip_l�nb_�l_acih�i`�nb_� nl[\_]of[l�][lncf[a_�[^d[]_hn�

ni� nb_� ]_hnl[f�l_acih� i`�nb_� _s_*� Ob_� chn_hmcns�i`�bs\lc^ct[ncih� mcah[f� [jj_[l_^� ni�

^_]l_[m_�ip_l�nb_�][lncf[achiom�ncmmo_�jlial_mmcp_fs�^_]l_[m_^�ch�m_]ncihm�n[e_h�gil_�

limnl[ffs� [h^�][o^[ffs�ni� nbcm�l_acih*
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Acaol_�0*-*�O)\fo_� m_]ncihm�$J*Ndcnh%�i`�^[s�-4j`�$<%(�^[s�-5j`�$=%� [h^�^[s�..j`�$>%�
jlif[lp[_*� Rbcf_� hi� chnl[]_ffof[l� mj[]_� cm� ^cm]_lh[\f_� \_nq__h� nb_� ncabnfs� j[]e_^�
]_ffm�i`�nb_�]ih^_hm[ncihm�$[lliqb_[^m%�ch�<�[h^�=(�nbch�m_[gm�i`�@>H�$[lliqb_[^%�
][h� \_� m__h� ni� m_j[l[n_� nb_� ]_ffm� i`� nb_� nl[\_]of[l� ][lncf[a_� ch� >*� @s_� $@s%(�
Iini]bil^�$I%(�=l[ch� $=l%� <9�S� -5,7�=9� S�-3,7�>9� S� -5,*
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Acaol_�0*.*�Kimcncp_�PT�YPZ[� bs\lc^ct[ncih�mcah[fm�q_l_�pcmo[fct_^�[m�^_hm_�al[chm�ip_l�
nb_�ho]f_c�i`�nb_�nl[\_]of[_�$[lliqb_[^m%�ch�^[s�-5j`�$=%(�^[s�.,j`�$>%(�[h^�^[s�..j`�
$?%�[h^�^[s�//j`�$@%�jlif[lp[_*� Iin_�nb_�jlial_mmcp_�ch]l_[m_�ch�bs\lc^ct[ncih�mcah[f�
qcnb�[a_*�Ii�bs\lc^ct[ncih�mcah[f�q[m�i\m_lp_^�ch�^[s�-4j`�jlif[lp[_�bs\lc^ct_^�qcnb�
[hncm_hm_�jli\_�$<%�il�^[s�/-j`�jlif[lp[_�bs\lc^ct_ �̂qcnb�m_hm_�jli\_�$A%*�@s_�$@s%(�
@s_�jcag_hn�$[lliqm%(�Iini]bil^�$I%(�=l[ch�$=l%*�<9�S�4,7�=9�S�3,7�>(�?�9�S�5,7�
@9�S�317�A9� S�5,*
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Ii�bs\lc^ct[ncih� mcah[f�q[m� ^_n_]n[\f_� ch� ^[s� -3j`�[h �̂ -4j`�$Acaol_� 0*.<%(� ch� [hs�

[^d[]_hn� ncmmo_�m_]ncihm� nb[n�b[^�\__h�nl_[n_^�qcnb�MI[m_�jlcil�ni�bs\lc^ct[ncih(�ch�

m_]ncihm� bs\lc^ct_^� qcnb� [hncm_hm_� jli\_m� ]ihn[chcha� ihfs� p_]nil� m_ko_h]_m(� il� ch�

nbim_�bs\lc^ct_^�qcnb�m_hm_�jli\_m�$Acaol_�0*.A%*

0*0*� ?DN>PNNDJI

?_p_fijcha� nl[\_]of[l� ][lncf[a_� i`�nb_� m_[� f[gjl_s(�=LZXUS_`UT�SHXPT[Y$� q[m�

_r[gch_^� \s� PT� YPZ[� bs\lc^ct[ncih� ni� ^_`ch_� n_gjil[f� [h^� mj[nc[f� fi][fct[ncih� i`�

gMI<� nl[hm]lcjnm� `il� f[gjlch(� [� ohcko_� g[nlcr� mnlo]nol[f� jlin_ch� i`� f[gjl_s�

][lncf[a_*� G[gjlch�nl[hm]lcjnm�q_l_�`clmn�^_n_]n_^�\s�DNC�ch� nb_�nl[\_]of[l�][lncf[a_�

\s�^[s�-5j`*� <`n_l�^[s�-5j`(�nb_�mj[nc[f�[h^�n_gjil[f�j[nn_lh�i`�f[gjlch�_rjl_mmcih�

j[l[ff_f_^� nb[n�i`�][lncf[a_�^c``_l_hnc[ncih�[h^�g[nlcr�[]]ogof[ncih*

Ob_� `clmn� [jj_[l[h]_� i`� f[gjlch� nl[hm]lcjnm� \s� ^[s� -5j`� ]ill_f[n_m� qcnb�

ofnl[mnlo]nol[f�_r[gch[ncihm�qbc]b�^_gihmnl[n_�[h� ch]l_[m_� ch�mj[]_m�\_nq__h�]_ffm�

i`�nb_�]ih^_hm[ncih�$>b[jn_l�.%*� Dh�inb_l�p_ln_\l[n_m�nb_� mjl_[^cha�[j[ln�i`�nb_m_�

]_ffm� i]]olm� [m�g[nlcr� []]ogof[n_m� qcnbch� nb_� _rnl[]_ffof[l� mj[]_� $Obiliaii^� [h^�

Cch]b]fc``_(�-5317�@^_(�-54/%*� <�jimcncp_�[mmi]c[ncih�\_nq__h�g[nlcr�^_jimcncih�[h^�

^_]l_[m_� ch� ]_ffof[l� ^_hmcns� ch� f[gjl_s� jl_]bih^lia_hc]� ]ih^_hm[ncihm� cm� `olnb_l�

mojjiln_^� \s� ofnl[mnlo]nol[f� _r[gch[ncihm� qbc]b� ^_gihmnl[n_� nb_� i]]oll_h]_� i`�

f[gjlch)fce_� `c\lcfm� ch� nb_� @>H� ^olcha� ^[s� -5j`� $m__� >b[jn_l� .%*� Obch� m_[gm� i`�

g[nlcr�q_l_� ^cmnchaocmb[\f_� [n� nb_� fcabn�gc]lim]ijc]� f_p_f�\_nq__h� ]bih^li]sn_m�\s�

^[s�.,j`*
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Nj[nc[f� fi][fct[ncih�i`�f[gjlch�nl[hm]lcjnm�^_gihmnl[n_m�[h�oh_p_h�^cmnlc\oncih�

nblioabion� ^_p_fijcha� nl[\_]of[l� ][lncf[a_*� Dhn_hmcns� i`� bs\lc^ct[ncih� mcah[f� q[m�

bcab_mn�ch�nb_�]_hnl[f�]il_�i`�nb_�^_p_fijcha�][lncf[a_�fi][n_^�[^d[]_hn�ni�nb_�_s_�[h^�

jlial_mmcp_fs�q_[e_l�ch�limnl[f�[h^�][o^[f�l_acihm*� Dh�j[ln(� chn_hmcns�i`�mcah[f� ch�nb_�

]_hnl[f�]il_�l_mofn_^�`lig�i]]oll_h]_�i`�gil_�]_ffm�_rjl_mmcha�nl[hm]lcjnm*� >[lncf[a_�

^c``_l_hnc[ncih� \_achm� [n� [� ]_hnl[f� jichn� [h �̂ _rn_h^m� limnl[ffs� [h^� ][o^[ffs� [m�

^c``_l_hnc[ncih�jlial_mm_m�]l_[ncha�[�li^�mb[j_^�][lncf[a_� nb[n� cm�qc^_mn� ch�^c[g_n_l�

]_hnl[ffs� [h^� n[j_lm� niq[l^� _[]b� _h^*� Ob_� mj[nc[f� j[nn_lh� i`� f[gjlch� _rjl_mmcih�

j[l[ff_fm�nb_�jli]_mm�i`�^c``_l_hnc[ncih�[h^�g[nlcr�mshnb_mcm�[m�^_m]lc\_^� ch�>b[jn_l�

.*� Ncgcf[l� ^cmnlc\oncih� j[nn_lhm� [l_� q_ff� ^i]og_hn_^� `il� gMI<m� i`� ][lncf[a_�

[aal_][h� ]il_�jlin_ch(� fche�jlin_ch(� ][lncf[a_�g[nlcr�jlin_ch�[h^�]iff[a_h� nsj_� DD� ch�

nb_� ]bc]e� qcha� $Fimb_l� LZ� HR%$� -542[(\7� Nnclj_� [h �̂ Bi_nch]e(� -5457� Hoh^fim� [h �̂

U[\_f(� -550%�[h^�fche�jlin_ch�[h �̂][lncf[a_�jlin_iafs][h�]il_�jlin_ch� ch� nb_�bog[h�

fcg\�$Hoh^fim�LZ�HP%$� -55-%*

G[gjlch�nl[hm]lcjnm�q_l_�hin�jl_`_l_hnc[ffs� fi][fct_^�ip_l�]bih^li]sn_m�qcnbch�

[� j[lnc]of[l� l_acih� i`�nb_� ]limm)m_]ncih[f� ^c[g_n_l� i`� nb_� ][lncf[a_*� Ciq_p_l(� nb_�

j_lc]bih^lcog� f[]e_^� mcah[f*� Obcm� ^c``_lm� `lig� nb[n� i`� nb_� fcg\� \o^� ch� qbc]b�

_rjl_mmcih� cm�bcab_mn�ih� nb_� j_lcjb_ls�qb_l_� j_lc]bih^lc[f� ]_ffm� [l_� ^c``_l_hnc[ncha�

chni�]bih^li]sn_m*� <m�]_hnl[ffs�fi][n_^�]bih^li]sn_m�i`�nb_�fcg\�\o^�\_]ig_�cmif[n_^�

qcnbch�m_f`)mshnb_mct_^�g[nlcr�nb_s�̂ _]l_[m_�g[nlcr�mshnb_mcm�[h �̂l[n_�i`�nl[hm]lcjncih*�

Dh�nb_�f[gjl_s�_g\lsi�mo]b�mj[nc[f�j[nn_lhcha�q[m�hin�^_n_]n_^�mch]_�`_q�il�hih_�i`�

nb_�]_hnl[f� ]_ffm�b[^�\_aoh� ni�bsj_lnlijbs�$m__�>b[jn_l�.%*
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Ob_� n_gjil[f� j[nn_lh� i`�f[gjlch� _rjl_mmcih�q[m� mcgcf[l� ni� nb[n� ^_m]lc\_^�`il�

inb_l� ][lncf[a_� mnlo]nol[f� jlin_chm� \on� nb_l_� q_l_� mcahc`c][hn� ^c``_l_h]_m*� Jh]_�

ojl_aof[ncih� i`� nb_� f[gjlch� a_h_� i]]oll_^(� _rjl_mmcih� i`� nl[hm]lcjnm� [jj_[l_^� ni�

ch]l_[m_^� jlial_mmcp_fs(� j[l[ff_fcha� g[nlcr� []]ogof[ncih*� >igj[l[\f_� _rjl_mmcih�

j[nn_lhm� [l_� l_jiln_^� `il� ]iff[a_h� nsj_� DD� gMI<� ch� _g\lsihc]� ]bc]e� fcg\� \o^�

$Fl[pcm�[h^�Pjbifn(� -541%�[h^�qcha�\o^�$Fimb_l�LZ�HR%$�-542\%*� Klial_mmcp_�ch]l_[m_�

ch� bs\lc^ct[ncih� mcah[f� chn_hmcns�qcnb� [a_� g[s� \_� []]iohn_^� `il� \s� [h� ch]l_[m_� ch�

nl[hm]lcjncih*� Obcm� g[s� \_� ][om_^� \s� ojl_aof[ncih� qcnbch� ch^cpc^o[f� ]_ffm� [h^+il�

ch]l_[m_�ch�hog\_l�i`�nl[hm]lc\cha�]_ffm(�il�\s�mn[\cfcns�i`�nb_�f[gjlch�g_mm[a_*� Rbcf_�

DNC� ][h� hin� [m]_ln[ch�qbc]b� i`� nb_m_�g_]b[hcmgm� cm� ch� _``_]n(� cn� m__gm� fce_fs� nb[n�

ch]l_[m_�ch�nl[hm]lcjncih�qiof^�\_�nb_�g[dil�ch`fo_h]_�ch�_[lfs�^_p_fijg_hn[f�mn[a_m�

i`�][lncf[a_*� Dh�[�l_]_hn�_r[gch[ncih�i`�Dm�gjlch�_rjl_mmcih�ch�g_n[giljbc]�[h^�[^ofn�

$j[l[mcnc]�[h^�ojmnl_[g�gcal[hn%�mn[a_m�$m__�>b[jn_l�/%(�nb_�bs\lc^ct[ncih�mcah[f�q[m�

i`�al_[n_mn�chn_hmcns�ch�nb_�ojmnl_[g�gcal[hn*� Ob_�i]]oll_h]_�i`�mnliha_l�mcah[fm�ch�

nb_� ojmnl_[g� gcal[hn� cm� _mj_]c[ffs� chnlcaocha� mch]_� g[hs� i`� cnm� msmn_gm� oh^_lai�

[nlijbs� ch� [h� _``iln� ni� ^cl_]n� [ff� [p[cf[\f_� _h_las� niq[l^m� nb_� l_jli^o]ncp_� msmn_g�

$G[lm_h(� -54,%*� Ob_m_� `ch^cham� moaa_mn� nb[n� l_gi^_ffcha(� aliqnb� [h^� l_j[cl�

l_kocl_g_hnm�^c]n[n_�nb_�h_]_mmcns�i`�]ihncho[f� mn_[^s)mn[n_ �nl[hm]lcjncih�i`�f[gjlch�

[n� [� bcab� f_p_f� _p_h� ch� nb_� f[nn_l� mn[a_m� i`� nb_� fc`_� ]s]f_*� Ciq_p_l(� jl_fcgch[ls�

Iilnb_lh� \fin� [h[fsm_m� i`� _rjl_mmcih� f_p_fm� ch� f[lp[f(� g_n[giljbc]� [h^� mj[qhcha�

mn[a_m�i`�nb_� f[gjl_s�m__g� ni� ch^c][n_�[h� []no[f� ojl_aof[ncih�i`�nb_� f[gjlch�a_h_�

_rjl_mmcih� ^olcha� mj[qhcha� mn[a_m� $K*� Mi\mih(� j_lmih[f� ]iggohc][ncih%*� Ob_
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jimmc\cfcns�_rcmnm� nb[n�`[]nilm�qbc]b� ch`fo_h]_� nb_� chcnc[ncih�i`�nb_� ojmnl_[g�gcal[hn�

mn[a_�g[s�[fmi�ch`fo_h]_�nb_�nl[hm]lcjncih�i`�nb_�f[gjlch�a_h_*� Aolnb_l�ko[hncn[ncp_�

[h[fsm_m�i`�f[gjlch�_rjl_mmcih�^olcha�nb_m_�f[n_l�^_p_fijg_hn[f�mn[a_m�[l_�l_kocl_^�

ni�`offs�[jjl_]c[n_�j[nn_lhm�i`�f[gjlch�nl[hm]lcjncih�^olcha�nbcm�mn[a_�i`�nb_�f[gjl_s�

fc`_�]s]f_*

G[gjlch�gMI<�_rjl_mmcih�cm�`clmn�^_n_]n_^�^olcha�^[s�-5j`�]ich]c^_hn�qcnb�nb_�

f[nn_l�jb[m_m�i`�nb_�]ih^_hm[ncih�mn[a_�[h �̂nb_�]igg_h]_g_hn�i`�f[gjlch�mshnb_mcm*

Ob_m_� l_mofnm� [l_� mcgcf[l� ni� nbim_� l_jiln_^� `il� ]iff[a_h� nsj_� S� $>[mn[ahif[�LZ�HR%$�

-5437�Gcm_hg[s_l�LZ�HR%$� -55-%(� ]iff[a_h� nsj_� DS�$Gcm_hg[s_l�LZ�HR%$� -55-7� Nqc^_lmec�

[h^�Nifolmb(�-55.[(\%(�[h^�][lncf[a_�jlin_iafs][h�$[aal_][h%�]il_�jlin_ch�$Fimb_l�LZ�

HR%$� -542\7� H[ff_ch)B_lch�LZ�HR%$� -544%*� Ob_� _rjl_mmcih� j[nn_lhm� i`�nb_� gMI<� `il�

nb_m_�jlin_chm�[h^� f[gjlch� moaa_mn�[� nl[hm]lcjncih[f� l_aof[nils�g_]b[hcmg�i`�a_h_�

]ihnlif*� Ncgcf[l�jl_nl[hmf[ncih[f�]ihnlif�g_]b[hcmgm�[l_�[mmog_^�`il�nb_�_f[mnch�a_h_�

$Mim_h\fiig�LZ�HR%$� -55-%*� Dh�]ihnl[mn(� nsj_� D�]iff[a_h�mshnb_mcm� cm� l_aof[n_^�[n� nb_�

nl[hmf[ncih[f� f_p_f� $Ai]bn�[h^�<^[gm(� -5407�Fimb_l�LZ�HR%$� -542\7�>[mn[ahif[�LZ�HR%$�

-544%*� Ob_� n_gjil[f� j[nn_lh� i`� _rjl_mmcih� i`� f[gjlch� gMI<� moaa_mnm� nb[n�

nl[hm]lcjncih�i`�nbcm�a_h_�^i_m�hin�jf[s�[�lif_�ch�ch^o]cha�][lncf[a_�^c``_l_hnc[ncih�\on�

l[nb_l� cm� cnm_f`� []ncp[n_^� \s� ]bih^lia_hc]� _p_hnm*� Rbcf_� nb_� chcnc[nil� i`�

]bih^lia_h_mcm�b[m�hin�\__h�_fo]c^[n_^(�[�p[lc_ns�i`�jb_hig_h[�[l_�]ich]c^_hn�qcnb�

nb_� ]ih^_hm[ncih� mn[a_� [h^� b[p_� \__h� mbiqh� ni� jf[s� [� lif_� ch� ]bih^li]sn_�

^c``_l_hnc[ncih�ch�bcab_l�p_ln_\l[n_m*� Ob_m_�ch]fo^_�]_ff)g[nlcr�chn_l[]ncihm�$Jmn_l�LZ�

HR%$�-5417�Al_ht� LZ�HR%$�-545(�N[h^\_la(� -55-%�]_ff)]_ff�]ihn[]n�$Nifolmb(�-54/(�>i_fbi
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[h^�Fimb_l(�-55-7�J\_lf_h^_l�[h^�Oo[h(� -550%(�]b[ha_m�ch�]_ff�mb[j_�$<l]b_l�LZ�HR%$�

-54.7� U[h_nnc� [h^� Nifolmb(� -540%(� _f_p[ncih� ch� ]<HK� $Nifolmb� LZ� HR%$� -535%� [h^�

jl_m_h]_�i`�bilgih_m� [h^�aliqnb�`[]nilm� $>b[c�LZ�HR%$� -550%*� Dhp_mnca[ncihm�ih�nb_�

l_aof[nils� l_acih�i`�nb_� f[gjlch�a_h_� [l_� n[echa�jf[]_� ch�iol� f[\il[nilc_m� [h^�qcff�

[mmcmn�ch�`olnb_lcha�iol�ehiqf_^a_�i`�̀ []nilm�]ihnliffcha�f[gjlch�gMI<�nl[hm]lcjncih*

Dh�]ihnl[mn�ni�nb�7�j[nn_lh�i`�f[gjlch�gMI<�_rjl_mmcih(� fiq�f_p_fm�i`�]iff[a_h�

nsj_�DD�gMI<�[l_�l_jiln_^�ni�\_�^_n_]n[\f_�ch�jl_]bih^lia_hc]�g_m_h]bsg_�jlcil�

ni�]ih^_hm[ncih�ch�]iff[a_hiom)\[m_^�][lncf[a_m�i`�bcab_l�p_ln_\l[n_m*� Dh�]bc]e�qcha�

\o^(�]ih^_hm[ncih�i]]olm�\s�mn[a_�..�qbcf_�gMI<�nl[hm]lcjnm�[l_�^_n_]n[\f_�[m�_[lfs�

[m� mn[a_� -4+-5� $Fimb_l� LZ� HR$� -542\%*� Dh� ]bc]e� fcg\� \o^(� ]iff[a_h� gMI<� cm�

^_n_]n[\f_� \s� mn[a_� -2� $Fl[pcm� [h^� Pjbifn(� -5417� Nq[ff[� LZ� HR$� -544%*� A[cfol_� ni�

fi][fct_� f[gjlch� nl[hm]lcjnm�jlcil�ni�^[s�-5j`�g[s�\_�^o_� ni� nb_� ch[\cfcns�i`�nb_�YzN)�

jli\_� ni� ^_n_]n� q_[e� mcah[fm� [\ip_� hihmj_]c`c]� \[]ealioh^� [mmi]c[n_^� qcnb� nbcm�

cminij_� $=cli]�LZ�HR%$� -55/7�H]G[oabfch�[h^�H[laifme__(� -55/%*� Ciq_p_l(� mch]_�nb_�

gchcgog� ncg_� `lig� nl[hm]lcjncih� ni� nl[hmf[ncih� cm� mbiln(� nb_� moaa_mncih� i`� l[jc �̂

mshnb_mcm� i`� f[gjlch� `iffiqcha� ojl_aof[ncih� i`� nb_� a_h_� cm� kocn_� jf[omc\f_*� Ob_�

l_aof[nils�g_]b[hcmg�`il�]iff[a_h�nsj_�DD�cm�moaa_mn_^�ni�i]]ol�[n�nb_�nl[hm]lcjncih[f�

f_p_f�mch]_�[�l[jc �̂ ch]l_[m_�ch�gMI<�nl[hm]lcjnm�i]]olm�]ich]c^_hn�qcnb�nb_�ihm_n�i`�

]bih^lia_h_mcm� $Fl[pcm� [h^�Pjbifn(� -5417� Fimb_l�LZ�HR$� -542\7� Nq[ff[�LZ�H R$� -5447�

Nnclj_�[h^�Bi_nch]e(� -5457�Nqc^_lmec�[h �̂Nifolmb(� -55.[%*� ?_n_]ncih�i`�nb_�jlin_ch�

^i_m� hin� ]ich]c^_� qcnb� [jj_[l[h]_� i`� nb_�gMI<� nl[hm]lcjnm(� biq_p_l(� moaa_mncha�

i]]oll_h]_� i`�`olnb_l�jimn)nl[hm]lcjncih[f� il� nl[hmf[ncih[f� l_aof[ncih� $Fimb_l�LZ�HR$
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-542\%*� Rc^_mjl_[^�fi][fct[ncih�i`�]iff[a_h�nsj_�DD�ch�jl_]bih^lia_hc]�g_m_h]bsg_�

b[m� [fmi� f_^� ni� nb_� bsjinb_mcm� nb[n� ]iff[a_h� nsj_� DD� g[s� \_� [� ][om[ncp_� [a_hn� ch�

]bih^lia_h_mcm� $Obiliaii^�LZ�HR%$� -5427� Fimb_l�[h^�Nifolmb(� -545%*

M_]_hn�\ci]b_gc][f�[h^�gif_]of[l�_r[gch[ncih�i`�nb_�[hhof[l�][lncf[a_�i`�[^ofn�

f[gjl_s�b[m� l_p_[f_^� nb_� _rcmn_h]_� i`�[n� f_[mn� nqi� cmi`ilgm� i`�nb_� f[gjlch� jlin_ch�

nb[n�^c``_l�ch�mct_� $fJe?[�[h^� -.e?[%�[h^�[gchi�[]c^�m_ko_h]_(�[h^�nbl__�gMI+"m�

$nqi� ,*5e\� [h^� ih_� -*4� e\%� $Mi\mih� LZ� HZ%$� -55/%*� Rbcf_� Iilnb_lh� \finm� b[p_�

ch^c][n_^�nb_�jl_m_h]_�i`�\inb�i`�nb_m_�g_mm[a_m� ch�[hhof[l�][lncf[a_(�jl_pciom�DNC�

[h[fsm_m� ch^c][n_� nb[n� nb_� f[la_mn� mct_� i`�gMI<� cm� hin� fi][fct_^� ch� \l[h]bc[f� [h �̂

j_lc][l^c[f�][lncf[a_� $m__�>b[jn_l�.%*� Obcm�mojjilnm� nb_�bsjinb_mcm�i`�Mi\mih�LZ�HR%�

$-55/%�nb[n�jli^o]ncih�i`�f[gjlch�cmi`ilgm�cm�ch�j[ln�]ihnliff_^�\s�gofncjf_�a_h_m�[h �̂

`olnb_l� ^_gihmnl[n_m� nb[n� nb_m_� a_h_m� g[s� \_� ^c``_l_hnc[ffs� fi][n_^� ch� mj_]c`c]�

][lncf[a_m*� Obcm� [mj_]n� i`� f[gjlch� l_aof[ncih� cm� mcgcf[l� ni� nb[n� `il� inb_l� mnlo]nol[f�

jlin_chm*� >oll_hnfs� -1� ^c``_l_hn� ]iff[a_hm� [l_� ehiqh� $Gcm_hg[s_l(� -55-%*� Ob_m_�

^_gihmnl[n_� mj_]c`c]� mj[nc[f� ^cmnlc\oncihm� [h �̂ [l_� _h]i^_^� \s� [n� f_[mn� .1� a_h_m�

$N[h^\_la(� -55-7� Gcm_hg[s_l(� -55-%*� @f[mnch� l_aof[ncih� ^c``_lm� biq_p_l(� mch]_� nbcm�

mnlo]nol[f�jlin_ch� cm�_h]i^_^�\s�ihfs�ih_�a_h_� $Mim_h\fiig�LZ�HR%$� -55-%*

Ob_� nqi� mg[ff_l� mct_�g_mm[a_m� `il� f[gjlch� ^c``_l� \s� ih_� _rih�qbc]b� moaa_mnm�

[fn_lh[n_�mjfc]cha�[m�[�m_]ih^�g_[hm�i`�l_aof[ncih� $Mi\mih�LZ�HR%$� -55/%*� <fn_lh[n_�

mjfc]cha�cm�[�]iggih�jb_hig_hih�qcnbch�a_h_m�_h]i^cha�@>H�jlin_chm�[h^�]l_[n_m�

gofncjf_�`ilgm�i`�jlin_chm�qbc]b�b[p_�^c``_l_hn�jin_hnc[f�`oh]ncihm�$=is^�LZ�HR%$�-55/%*�

Dn�b[m�\__h� moaa_mn_^� nb[n� ch� ]bih^lia_hc]� ncmmo_m(� nb_m_�g[nlcr� cmi`ilgm�g[s�jf[s
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^c``_l_hnc[X� lif_m� ch� ]ihnliffcha� nb_� mn[a_�i`�][lncf[a_� ^c``_l_hnc[ncih� $Nqc^_lmec� [h �̂

Nifolmb(� -55.[%*� Obcm�g_]b[hcmg�i`�a_h_�l_aof[ncih�cm�[�q_ff�^_`ch_^�`_[nol_�i`�nb_�

_f[mnch� a_h_� $Dh^ce� LZ� HR%$� -5457� T_b� LZ� HR%$� -5457� Mim_h\fiig� LZ� HR%$� -55-%*� <h�

_r]_jncih[ffs�bcab� chnlih� ni� _rih� l[nci� cm� l_jiln_^� `il� nbcm� a_h_� [h �̂ cn� cm� momj_]n_^�

nb[n�hin�[ff�i`�nb_�cmi`ilgm�i`�nliji_f[mnch�[l_�i`�`oh]ncih[f�mcahc`c][h]_�$=is^�LZ�HR%$�

-55/%*� J`� nb_� nqi� `ilgm� i`� nsj_� DS� ]iff[a_h� nb_� mbiln� `ilg� cm� _rjl_mm_^� ch�

hih]bih^lia_hc]�ncmmo_�qbcf_�nb_�fiha�̀ ilg�cm�_rjl_mm�(� �̂n_gjil[ffs�[h^�mj[nc[ffs�qcnb�

nsj_� DD� ]iff[a_h� $Nqc^_lmec� [h^�Nifolmb(� -55.%*� M_]_hnfs(� nqi� cmi`ilgm�i`�]iff[a_h�

nsj_�DD�nl[hm]lcjnm(�nsj_�C<�[h �̂nsj_�DD=(� [fmi�l_mofncha�`lig�[fn_lh[ncp_�mjc]cha(�b[p_�

\__h� c^_hnc`c_^� $Ms[h� [h^� N[h^_ff(� -55,7� I[b� [h^� Pjbifn(� -55-%*� Osj_� C<� cm�

jli^o]_^� ihfs� \s� ][lncf[a_� jl_]olmil� ]_ffm� qbcf_� nb_� f[nn_l� cm� jli^o]_^� \s�

^c``_l_hnc[n_^�]bih^li]sn_m� $No�LZ�HR%$� -55-7� N[h^_ff�LZ�HR%$� -55-(� -550%*� Dn�qiof^�\_�

chn_l_mncha� ni� ^_n_lgch_� ch� `onol_� mno^c_m� c`�_cnb_l� i`� nb_� f[gjl_s� ,*5�gMI<m� `il�

f[gjlch�[l_�_rjl_mm_^�ch� nl[\_]of[l�][lncf[a_�[h^�c`�nb_s�[l_�^c``_l_hnc[ffs�_rjl_mm_^�

ch�jl_]bih^lia_hc]�il�]bih^lia_hc]�ncmmo_m*

Dh�mogg[ls(�j[nn_lhm�i`�n_gjil[f� [h^� mj[nc[f�_rjl_mmcih�i`�f[gjlch�gMI<�ch�

^_p_fijcha� nl[\_]of[l� ][lncf[a_� _rbc\cn� mcgcf[lcnc_m� ni� nbim_� i`�]iff[a_h� [h^� _f[mnch*�

Ncgcf[l� ni� nb_m_� jlin_chm(� f[gjlch� _rjl_mmcih� cm� ojl_aof[n_^� ]ih]igcn[hn�qcnb� nb_�

g_m_h]bsg[f�]ih^_hm[ncih�mn[a_�[h �̂cm�l_aof[n_^�[n�nb_�nl[hm]lcjncih[f�f_p_f*� Phfce_�

]iff[a_h�nsj_� DD� _rjl_mmcih(� fiq� f_p_fm� i`�f[gjlch� nl[hm]lcjnm� [l_� hin�^_n_]n_^�jlcil�

ni� ojl_aof[ncih*� Jh]_� nb_� f[gjlch� a_h_� cm� ojl_aof[n_^(� nb_� mj[nc[f� [h^� n_gjil[f�

j[nn_lh�i`�nl[hm]lcjn�_rjl_mmcih�j[l[ff_fm�nb[n�i`�][lncf[a_�^c``_l_hnc[ncih�[h^�g[nlcr
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[]]ogof[ncih*�Ob_�jlch]cj[f� mnlo]nol[f�jlin_chm�i`�][lncf[a_�g[nlcr�jf[s�[h�_mm_hnc[f�

lif_� ch� ^_p_fijg_hn[f� _p_hnm� f_[^cha� ni� nb_� jli^o]ncih� i`� [� bcabfs� chnlc][n_� [h^�

`oh]ncih[f�g[nlcr*� Dn� `iffiqm� nb[n� ]_ln[ch� [mj_]nm� i`� nb_� j[nn_lhm� i`�_rjl_mmcih� i`�

nb_m_�gif_]of_m�[l_�]lcnc][f�[h �̂gomn�\_�]ihm_lp_^�nblioabion�nb_�p_ln_\l[n_m*� No]b�

ip_lf[j� ch�gif_]of[l�[h^�\ci]b_gc][f� ]b[l[]n_lcmnc]m�[fmi�moaa_mnm� nb_� jimmc\cfcns�i`�

[� ]fim_� l_f[ncihmbcj� \_nq__h� _f[mnch(� ]iff[a_h� [h^� f[gjlch*� Aolnb_l� mno^c_m� [l_�

l_kocl_^�ni�^_n_lgch_�]i)_rjl_mmcih�j[nn_lhm�i`�inb_l�g[nlcr�]igjih_hnm�i`�f[gjl_s�

][lncf[a_� [h^� l_aof[nils� g_]b[hcmgm� i`� nb_� f[gjlch� a_h_*� No]b� ch`ilg[ncih� qcff�

`olnb_l� [mmcmn� ch� _fo]c^[ncha� nb_� jimcncih� i`� f[gjlch� ch� nb_� _pifoncih� i`� mnlo]nol[f�

jlin_chm� ch�bcab_l�p_ln_\l[n_m*
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1*-*�M<ODJI<G@

Ob_� jlch]cj[f� i\d_]ncp_� i`� nbcm� qile� q[m� ni� jlipc^_� [h� ofnl[mnlo]nol[f� [h^�

gif_]of[l�_r[gch[ncih�i`�]bih^lia_h_mcm�i`�nb_�nl[\_]of[l�][lncf[a_�^olcha�jlif[lp[f�

mn[a_m�i`�nb_�m_[�f[gjl_s(�=LZXUS_`UT�SHXPT[Y%� Obcm�qile�l_jl_m_hnm�nb_�`clmn�mo]b�

mno^s�i`�]bih^lia_h_mcm�ch�nb_�jlif[lp[f�mn[a_m�i`�nb_�f[gjl_s*� Ob_�l[ncih[f_�`il�nbcm�

mno^s� q[m� nqi`if^*� Aclmn(� ch`ilg[ncih� a[ch_^� `lig� mo]b� [h� chp_mnca[ncih� ]iof^�

_hfcabn_h�iol�oh^_lmn[h^cha�i`�nb_�_pifoncih�i`�me_f_n[f�ncmmo_m�ch�[giha�p_ln_\l[n_m*�

G[gjl_sm� [l_� nb_� gimn� [h]c_hn� i`� nb_� p_ln_\l[n_m� [h �̂ jimm_lm� [� hih)]iff[a_hiom�

\[m_^�][lncf[a_*� Dh�[ff� f[gjl_s�][lncf[a_m� nb[n�b[p_�\__h�_r[gch_^�\ci]b_gc][ffs�ni�

^[n_(� f[gjlch(� l[nb_l� nb[h� ]iff[a_h� il� _f[mnch(� b[m� \__h� `ioh^� ni� \_� nb_� jlch]cj[f�

mnlo]nol[f� jlin_ch*� Rbcf_� f[gjlch� cm� mcgcf[l� ni� _f[mnch� [h^� ]iff[a_h� ch� ]_ln[ch�

\ci]b_gc][f(� giljbifiac][f� [h �̂ `oh]ncih[f� [mj_]nm(� nb_� chn_ll_f[ncihmbcjm� \_nq__h�

nb_m_�jlin_chm�b[p_�s_n�ni�\_�_fo]c^[n_^*� Ob_�m_]ih^�l[ncih[f_�`il�_r[gchcha�mj[nc[f�

[h^�n_gjil[f�_rjl_mmcih�j[nn_lhm�i`�f[gjlch�cm�nb[n�mo]b�ch`ilg[ncih�qcff�[mmcmn�ch�nb_�

om_� i`�f[gjlch� [m� [� l_jiln_l�jlin_ch � ch� _fo]c^[ncha� `[]nil$m%� nb[n� chcnc[n_� f[gjl_s�

g_n[giljbimcm*� No]b�ehiqf_^a_�][h�\_�p[fo[\f_�ch�^_p_fijcha�g_[hm�`il�]ihnliffcha�

nb_�jli\f_g�i`�f[gjl_s�j[l[mcncmg*
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<m�j[ln�i`�nbcm�chp_mnca[ncih� nqi�n_]bhc][f�cmmo_m�b[ �̂ni�\_�[^^l_mm_^*� Ob_�`clmn�

[h^� `il_gimn� q[m� i\n[chcha� f[gjl_s� _g\lsim*� M[cmcha� jlif[lp[f� f[gjl_s� oh^_l�

]ihmn[hn(� c^_[fct_^� f[\il[nils� ]ih^cncihm� l_^o]_m� nb_� hog\_l� i`�jimmc\f_� p[lc[\f_m�

nb[n�]iof^�[``_]n�^_p_fijg_hn[f� l[n_m(� [h �̂_h[\f_m� nb_�]iff_]ncih�i`�[� f[la_�hog\_l�

i`�_g\lsim�i`�[� mcgcf[l� ^_p_fijg_hn[f� mn[a_*� N_p_l[f� mno^c_m� ch� nb_� fcn_l[nol_� [l_�

]ih]_lh_^�qcnb�oncfctcha�[�p[lc_ns�i`�n_]bhcko_m�ch�i\n[chcha�nb_�a[g_n_m�`lig�[^ofnm�

[h^�mo\m_ko_hnfs�l[cmcha�nb_�_g\csim*� Kc[pcm�$-52-%�molac][ffs�l_gip_^�a[g_n_m�`lig�

[^ofn� f[gjl_sm(�\on� nbcm�g_nbi^� i`�]iff_]ncih� b[m� chb_l_hn� jli\f_gm(� ch]fo^cha� nb_�

i\n[chcha�f[la_�hog\_l�i`�cgg[nol_�a[g_n_m� $`il�^cm]ommcih� m__�G[hacff_� [h^�C[ff(�

-544[%*� G[hacff_� [h^�C[ff� $-544[%� l_jiln�mo]]_mm�qcnb� l_[lcha� _g\csim� ch�[�]fim_^)�

q[n_l�msmn_g(�\on�q_�b[p_�_rj_lc_h]_^�[�al_[n�^_[f�i`�̂ c``c]ofns�qcnb�`oha[f�ch`_]ncihm�

omcha� nb_m_� msmn_gm*� Ob_�g_nbi^m� om_^� ch� nbcm� mno^s� _h[\f_^� om� ni� ]iff_]n� [� f[la_�

hog\_l�i`�mj_]cg_hm�[n�mcgcf[l�mn[a_m�i`�^_p_fijg_hn�[h^�]ill_f[n_�nb_�mj[nc[f�[h �̂

n_gjil[f� ^_p_fijg_hn� i`� nb_� me_f_n[f� _f_g_hnm�qcnb� ]oll_hnfs� []]_jn_^� mn[acha� i`�

Kc[pcm� $-52-(� -53-%*

Ob_�m_]ih^�n_]bhc][f�]ihmc^_l[ncih�q[m�nb_�ijncgct[ncih�i`�]oll_hn�jlini]ifm�`il�

PT�YPZ[�bs\lc^ct[ncih� `il�nb_�^_n_]ncih�i`�f[gjlch�gMI<*� N_hmcncpcns�[h^� mj_]c`c]cns�

i`�PT� YPZ[� bs\lc^ct[ncih� [h[fsmcm� cm� ncmmo_� [h �̂ mj_]c_m� ^_j_h^_hn� [h �̂ cm� [``_]n_^� \s�

m_p_l[f�p[lc[\f_m�ch]fo^cha�jli\_�]b[l[]n_lcmnc]m(� `cr[ncih(� nl_[ng_hn�qcnb�jlin_ifsnc]�

_htsg_m�[h^�[�p[lc_ns�i`�\fi]echa�[a_hnm(�[h �̂bs\lc^ct[ncih�[h^�q[mbcha�]ih^cncihm*
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-*�Ob_�nl[\_]of[l�][lncf[a_m� `ilg�^olcha�_[lfs�jb[m_m�i`�nb_�\olliqcha�mn[a_�i`�nb_�

f[gjl_s� [h^� [l_� fce_fs� ]lcnc][f� `il� mojjiln� i`� nb_� \l[ch� [m� nb_� jlif[lp[� [mmog_m�

\olliqcha�\_b[pciol*

.*�Ob_� nl[\_]of[l�][lncf[a_m�ilcach[n_� ch� [�jijof[ncih� i`�^_hm_fs�j[]e_^�sife)f[^_h�

g_m_h]bsg[f� ]_ffm� nb[n� [l_� ^cmmcgcf[l� `lig� jl_]bih^lia_hc]� g_m_h]bsg[f� ]_ffm�

^_m]lc\_^� `il�bcab_l�p_ln_\l[n_�msmn_gm� $mo]b�[m� nb_� ^_p_fijcha� fcg\%*� Ob_m_�]_ffm�

ch� f[gjl_sm� g[s� \_� h_ol[f� ]l_mn)^_lcp_^� g_m_h]bsg[f� ]_ffm� i`� [� ^cmnch]ncp_�

[jj_[l[h]_*

/*� >bih^lia_h_mcm� i`� f[gjl_s� nl[\_]of[l� ][lncf[a_� ]igg_h]_m� qcnb� `ilg[ncih� i`�

g_m_h]bsg[f�]ih^_hm[ncihm(�p_hnlig_^c[f�ni�nb_�_s_(�\s�̂ [s�-3j`�[h^�`iffiqm�[�m_lc_m�

i`�_p_hnm�mcgcf[l�ni�nb[n�i`�̂ _p_fijcha�jcmnih�][lncf[a_�ch�f[gjl_s�g_n[giljbc]�mn[a_m�

[h^�i`�[ff�jl_][lncf[achiom�gi^_fm� ch�_h^i]bih^l[f�\ih_� $qcnb� nb_�_r]_jncih�i`�nb_�

]_lpc][f�p_ln_\l[f�]ifogh%� l_jiln_^�`il�bcab_l�p_ln_\l[n_m*

0*� Rbcf_� ]iff[a_h� b[m� hin� \__h� jl_pciomfs� c^_hnc`c_^� [m� [� ]igjih_hn� i`� [^ofn�

nl[\_]of[l� ][lncf[a_(� [� .,hg� ^cmnch]nfs� \[h^_^� `c\lcf(� jl_mog[\fs� ]iff[a_h(� i]]olm�

qcnbch� nb_� g_m_h]bsg_� jlcil� ni� ]ih^_hm[ncih� `ilg[ncihm� [h^� cm� `ioh^�qcnbch� nb_�

@>H�i`�^_p_fijcha�nl[\_]of[l�][lncf[a_m� ch� nb_�jlif[lp[*
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1*� Aclmn� [jj_[l[h]_� i`�ofnl[mnlo]nol[ffs�^c``_l_hnc[n_^� ]bih^li]sn_m� \s�^[s� -5j`(� cm�

]ih]igcn[hn�qcnb� `clmn�pcmo[fct[ncih� i`� f[gjlch� `c\lcfm� [h �̂ nb_� ^_n_]ncih� i`�f[gjlch�

gMI<� nl[hm]lcjnm*� Obcm� n_gjil[f� j[nn_lh� i`�_rjl_mmcih� moaa_mnm� [� nl[hm]lcjncih[f�

l_aof[nils�g_]b[hcmg�`il�nb_� f[gjlch�a_h_*

2*�Ob_�gimn�^_p_fijg_hn[ffs�[^p[h]_^� l_acih�i`�nb_�h[m]_hn� nl[\_]of[l�][lncf[a_� cm�

ch� nb_� m[g_� ^ilmip_hnl[f� jf[h_� [m� nb_� _s_*� >[lncf[a_� ^c``_l_hnc[ncih� [h^� f[gjlch�

_rjl_mmcih� chcnc[ffs� jlial_mm� ch�\inb� limnl[f� [h �̂ ][o^[f� ^cl_]ncihm� `lig� nbcm� l_acih*�

G_hanb_hcha�i`�nb_�nl[\_]of[l�][lncf[a_�cm�jl_^igch[hnfs�ch�nb_�]l[hc[f�^cl_]ncih�[h^�

i]]olm�\s�[jjimcncih[f�aliqnb*

3*� Dh� ]ihnl[mn� ni� f[gjlch�^_jimcncih� ch�g_n[giljbc]�jcmnih� g[nlcr(� f[gjlch� ch� nb_�

nl[\_]of[l� ][lncf[a_� chcnc[ffs� i]]olm� [m� ^cm]l_n_� afi\of_m� m][nn_l_^� nblioabion� nb_�

g[nlcr�l[nb_l�nb[h�\_cha�jl_`_l_hnc[ffs�^_jimcn_^�ip_l�]iff[a_h�`c\lcfm*� Ob_� f[gjlch�

afi\of_m� mo\m_ko_hnfs� [aal_a[n_� chni� [� \l[h]bcha� `ilg[n� i`� `c\lcfm� [h^� \_]ig_�

ila[hct_^�chni�nbl__�g[nlcr�tih_m�mcgcf[l�ni�nbim_�i`�nl[\_]of[l�][lncf[a_�g[nlcr�i`�nb_�

[^ofn�f[gjl_s*

4*�G[gjlch�gMI<�i]]olm�ch�[ff�h_oli]l[hc[f�][lncf[a_�ch�nb_�jlif[lp[f(�g_n[giljbc]�

[h^�[^ofn�mn[a_m*� G[gjlch�nl[hm]lcjnm�q_l_�hin�^_n_]n_^�ch�j_lc][l^c[f�[h^�\l[h]bc[f�

][lncf[a_m�[h^�nbcm�g[s� ch^c][n_�^c``_l_hnc[f� _rjl_mmcih�i`�nb_� nqi� f[gjlch�a_h_m*
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-',�9GFGD8�EFG7<8E

Oi�Hfs� oh^_lmn[h^� nb_� ]bih^lia_hc]�g_]b[hcmg� ch� f[gjl_sm(� `onol_� mno^c_m�

h__^�ni�[^^l_mm�[�hog\_l�i`�cmmo_m6

-%� Dn� qiof^� \_� chn_l_mncha� ni� ^_n_lgch_� nb_� c^_hncns� i`� nb_� sife)f[^_h�

jl_]bih^lia_hc]�g_m_h]bsg[f�]_ffm*� D`�nb_s�[l_�h_ol[f�]l_mn�]_ffm�nb[n�][h�\_�pcmo[ffs�

c^_hnc`c_^�qcnbion�nb_�oncfct[ncih�i`�g[le_lm(�nb_�f[gjl_s�_g\lsi�qiof^�\_�[�p[fo[\f_�

gi^_f� `il�`onol_�mno^c_m�_g\lsifiac][f�mno^c_m�ih�p_ln_\l[n_m*

.%� Dn� cm� cgj_l[ncp_� nb[n� q_� \_ach� ni� c^_hncns� nb_� inb_l� ]igjih_hnm� ch� f[gjl_s�

][lncf[a_� g[nlcr� [h^� ^_n_lgch_� nb_cl� lif_� ch� ]bih^lia_h_mcm� [h^� f[gjlch�

`c\lcffia_h_mcm*� Ail� _r[gjf_(� cm� nb_� ]iff[a_h� `c\lcf� i\m_lp_^� ofnl[mnlo]nol[ffs� ch� nb_�

g[nlcr�]iff[a_h�nsj_�DD;� D`�mi(�cm�cn�jf[scha�[�mcgcf[l�lif_�[m�nsj_�DD�]iff[a_h�ch�bcab_l�

p_ln_\l[n_m(�[h^�biq�^i_m� cn� chn_l[]n�qcnb� f[gjlch�;

/%� >[lncf[a_m(� mo]b� [m� nbim_� i`� nb_� \l[h]bc[f� [h^� j_lc][l^c[f(� ch� qbc]b� f[gjlch�

nl[hm]lcjnm�q_l_� hin� _rjl_mm_^� h__^� ni� \_� _r[gch_^� \s� PT� YPZ[� bs\lc^ct[ncih� omcha�

jli\_m� ]igjf_g_hn[ls� ni� nb_� mg[ff_l� gMI<� ni� ^_n_lgch_� c`� f[gjlch� gMI<� cm�

^c``_l_hnc[ffs� _rjl_mm_^� ch� p[lciom� ][lncf[a_m*� Dh� [^^cncih� cn� qiof^� \_� om_`of� ni�

^_n_lgch_�c`�nb_�nqi�[fn_lh[ncp_fs�mjfc]_^� `ilgm�i`�nb_�mg[ff_l�f[gjlch�g_mm[a_�[l_�

^c``_l_hnc[ffs�_rjl_mm_^�^olcha�_[lfs�^_p_fijg_hn[f�mn[a_m*
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0%�Ob_�f[gjlch�a_h_�h__^m�ni�\_�_r[gch_^�ni�^_n_lgch_�nb_�l_aof[nils�g_]b[hcmgm�

ch�jf[]_� `il�nbcm�a_h_*

1%� Ob_� _rjl_mmcih� j[nn_lhm� i`� f[gjlch� gMI<� ch� mjihn[h_iom� [h^� ch^o]_^�

g_n[giljbc]�f[gjl_s�h__^� ni�\_�[h[fst_^�\_`il_�[hs�[nn_gjn�][h�\_�g[^_�ni�om_�

f[gjlch�[m�[� l_jiln_l�jlin_ch � ch�ohl[p_ffcha�nb_�gsmn_ls�i`�g_n[giljbimcm*
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2*� M@A@M@I>@N

<==JOO�G<�G@NO@M�NH(�@MD>FNJI�><*� >b[ha_m�ch�g_m_h]bsg[f�]_ff)mb[j_(�
g[nlcr�]iff[a_h�[h^�n_h[m]ch�[]]igj[hs�\o^�`ilg[ncih�ch�nb_�_[lfs�]bc]e�foha*� <h[n�
@g\csif� -55-7� -4/6� .55)/--*

<I?@MNJI�?M*� Ob_�ofnl[mnlo]nol_�i`�_f[mnc]�[h^�bs[fch_�][lncf[a_�i`�nb_�l[n*� <g�
E�<h[n� -5207� --06� 0,/)0/0*

<M>C@M�>R(�MJJI@T�K(�RJGK@MO�G*� >_ff�mb[j_�[h^�][lncf[a_�^c``_l_hnc[ncih�
i`�_[lfs�]bc]e� fcg\�\o^�]_ffm� ch�]ofnol_*� >_ff�?c``�-54.7� --6� .01).1-*

<MHNOMJIB�G<(�RMDBCO�BH(�TJPNJI�EC*�Ol[hm`ilg[ncih�i`�go]i][lncf[a_�
ni�[�^_`chcn_�][lncf[a_�^olcha�g_n[giljbimcm�ch�nb_�m_[�f[gjl_s(�=LZXUS_`UT�SHXPT[Y%�
E�Hiljbif� -5437� -506� -).-*

=<N@MB<� M(� H<GHPI?� ?*� Hi^_lh� H_nbi^m� ch� @rj_lcg_hn[f� K[nbifias*�
<onil[^cial[jbs6�O_]bhcko_m�[h �̂<jjfc][ncihm*�I_q�Tile6�C[lj_l�[h^�Miq(�-525*

=@<HDNC�>E*� =cifias�i`�nb_�Iilnb_�<g_lc][h�m_[� f[gjl_s(�=LZXUS_`UT�SHXPT[Y%�
2HT�8�5PYO�1W[HZ�?JP�'.-&0�),!''"/� '.(*F'.*)%

=@IE<HDI�H(�@Q<IN�@E*� Ac\li][lncf[a_*� E�<h[n*� -55,7� -3-6� -)-1*

=@M@NAJM?�R<*�>l[hc[f�me_f_n[f�ncmmo_m*�Dh6�C[he_h�E(�C[ff�=F(�_^m*� Ob_�Neoff(�
pif�.*�K[nn_lhm�i`�Nnlo]nol[f�[h^�Nsmn_gc]�?cp_lmcns*� >bc][ai6�Phcp_lmcns�i`�>bc][ai�
Kl_mm(� -55/*

=DMJ>�NG(�HPMKCT)@M?JNC�>(� ADNC@M�EH(�K<T<I(�?B*� Ob_�om_�i`�YK)�
f[\_ff_^� ifcaiho]f_inc^_m� `il� ch� mcno� bs\lc^ct[ncih� i`� p_ln_\l[n_� _g\lsi� `lit_h�
m_]ncihm*� =cin_]bhcko_m� -55/7� -1$.%6� .1,).10*

=GD@>F�<*� <n� nb_�ilcach�i`�]bil^[n_m*� B_i\cim� -55.7� .1$-%6� -,-)--/*

=GJ>C� =(� KJKJQD>D� O(� G@� BP@GG@>� ?(� IJMH<I?� @(� >CJPC<H� N(�
BPDOO@IT�<A(�=JCG@I�K*� 7T�YPZ[� bs\lc^ct[ncih�bcmni]b_gcmnls�`il�nb_�[h[fsmcm�
i`�a_h_�_rjl_mmcih�ch�nb_�_h^i]lch_�[h^�]_hnl[f�h_lpiom�msmn_g�ncmmo_m6�[�nbl__�s_[l�
_rj_lc_h]_*� E�I_olim]c�M_m� -5427� -26� -4/).,,*

=GJJH� R(� A<R>@OO� ?R*� <� O_rn\iie� i`� Ccmnifias*� -.nb� _^*� I_q� Tile6�
>b[jg[h�[h^�C[ff(� -550*
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=JT?� >?(� KD@M>@� M<(� N>CR<MU=<P@M� E@(� ?J@B@� F(� N<I?@GG� P *�
<fn_lh[n_�_rih�om[a_�cm�[�]iggihfs�om_^�g_]b[hcmg�`il�ch]l_[mcha�]i^cha� ĉp_lmcns�
qcnbch�a_h_m�]i^cha�`il�_rnl[]_ffof[l�g[clcr�jlin_chm*� H[n� -55/7� -/6� 013)025*

=JT?�B�<*� <onil[^cial[jbs�ch�=cifias�[h �̂H_^c]ch_*�I_q�Tile6�<][^_gc]�Kl_mm�
Dh]*(� -511*

=MÜB<OD� ?E(� HT@MNJI� ?(� G@<MT� EE(� NK<GCJGU� =(� OM<QDN� NU(� AJIB�
>FT(�CNDPIB�B?(�R<M?�?>*� ?_n_]ncih�i`�pcl[f�a_hig_m� ch�]ofnol_^�]_ffm�[h �̂
j[l[``ch)_g\_^^_^� ncmmo_� m_]ncihm�omcha�\cinch)f[\_ff_^� bs\lc^ct[ncih�jli\_m*� Qclif�
-54/7� -.26� /.)1,*

=MJ?NFT�=(� @DF@I=@MT� @A*� Nojl[gif_]of[l� ]iff[a_h� [mm_g\fc_m*� <hh� IT�
<][^�N]c� -5417�02,6� 3/)40*

=MJ?NFT�=(�=@G=MPIJ�F>(�C<M?O�O<(�@DF@I=@MMT�@A*� >iff[a_h� c̀\lcf�
mnlo]nol_� ch�f[gjl_s*� E�Hif�=cif� -5507� .0.6� /4)03*

=MJII@M)AM<N@M� H@*� I_ol[f� ]l_mn� ]_ff� `ilg[ncih� [h �̂ gcal[ncih� ch� nb_�
^_p_fijcha�_g\lsi*�A<N@=�E� -5507� 4$-,%6� 255)3.-*

=MP>FI@M�K(�Q<I�?@M�M@NO�H*� Nnlo]nol_�[h �̂`oh]ncih�i`�][lncf[a_�]iff[a_hm*�
Hc]lim]ijs�M_m�O_]b� -5507� .46� /34)/40*

><MGNJI�=H*� K[nn_hÑm�Aioh^[ncihm�i`�@g\lsifias(� 1nb�_^*� Oilihni6�H]Bl[q)�
Ccff�Ko\fcmbcha�>igj[hs(� -544*

><NO<BIJG<�K(�OJM@GG<�B(�><I>@??<�M*� Osj_�S�]iff[a_h� mshnb_mcm�\s�
]ofnol_^� ]bih^li]sn_m� ^_lcp_^� `lig� nb_� j_lg[h_hn� ][lncf[achiom� l_acih� i`� ]bc]e�
_g\lsi�mn_lhog*� ?_p�=cif� -5437� -./6� //.)//3*

><NO<BIJG<� K(� ?JUDI� =(� HJMJ� B(� ><I>@??<� M*� >b[ha_m� ch� nb_�
_rjl_mmcih�i`�]iff[a_h�a_h_m�mbiq�nqi�mn[a_m� ch�]bih^li]sn_�^c``_l_hnc[ncih�PT� \PZXU%�
E�>_ff�=cif� -5447� -,26� 02-)023*

>C<D�T(�H<C�<(� >MJCDI� >(� BMJAA�N(� =MDIB<N� K� El(� G@�O(� N<IOJN� Q(�
NG<QFDI�C>*� Nj_]c`c]� nl[hm`ilgcha�aliqnb� `[]nil)2� mo\nsj_m�l_aof[n_�_g\lsihc]�
giom_�H_]e_fÑm�][lncf[a_�[h^� niinb�^_p_fijg_hn*� ?_p�=cif� -5507� -2.6� 41)-,/*

>C<P?<MDI(�C<II�R@*� B_h_nc]�_rjl_mmcih�ch�nb_�^_p_fijcha�\l[ch*� N>D�-54/7�
..,6� 5.0)5.4*

>J@GCJ�>I?(�FJNC@M�M<*� B[j�doh]ncih[f�]iggohc][ncih�^olcha�fcg\�][lncf[a_�
^c``_l_hnc[ncih*� ?_p�=cif� -55-7� -006� 03)1/*
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>JBCG<I� EK(� K@IN>CJR� E?(� CP?NJI� KE(� ID<GG� C?*� Cs\lc^ct[ncih�
bcmni]b_gcmnls6� om_� i`�l_]ig\ch[hn�?I<�`il� ncmmo_� fi][fct[ncih� i`� mj_]c`c]�gMI<�
jijof[ncihm*� >fch�@rj�Csj_ln_hm� -5407�<2$f".%6� 2/)34*

?<B@MGDI?� <(� AMD=@MB� F(� =@<I� <E(� CJFA@GO� O*� N_hmcncp_� gMI<�
^_n_]ncih� omcha� oh`cr_^� ncmmo_6� ]ig\ch_^� l[^ci[]ncp_� [h �̂ hihl[^ci[]ncp_� PT� YPZ[�
bs\lc^ct[ncih�bcmni]b_gcmnls*� Ccmni]b_gcm� -55.7� 546� /5*

?<H<N�C*� >ihnlc\oncih�[� DÑ_no^_�^_� f[�g_n[giljbim_�^_� f[� n_n_�^_� f[�f[gjlic_*�
<l]b�=cif� -5/17� 026� -3-)..3*

?<H<N�C*� M_]b_l]b_m�mol�f_�^_p_fijjg_hn�^_�9HSVLZXH�MR[\PHZPRPY�G*� >ihnlc\oncih�
[�DÑ_no^c_�^_� f[�]_jb[fia_h_m_�^_m�Q_ln_\l_m*� <l]b�=cif�K[lcm� -5007� 116� -).40*

?@�=@@M�BM*� Ob_�^c``_l_hnc[ncih�i`�h_ol[f�]l_mn�]_ffm� chni�pcm]_l[f�][lncf[a_m�[h �̂
i^ihni\f[mnm�S1SIM_YZUSH$�[h^�[�l_)_r[gch[ncih�i`�nb_�a_lg)f[s_l�nb_ils*�Kli]�Mis�
Ni]� -5037�=-/06� /33)/54*

?@� =@@M� BM*� Ob_� ?_p_fijg_hn� i`� nb_� Q_ln_\l[n_� Neoff*� Jr`il^6� Phcp_lmcns�
Kl_mm(� -53-*

?@NN<P�R(�QJI�?@M�H<MF�C(�QJI�?@M�H<MF�F(�ADN>C@M�N*� >b[ha_m�
ch� nb_� j[nn_lhm� i`� ]iff[a_hm� [h^� `c\lih_]nch� ^olcha� fcg\)\o^� ]bih^lia_h_mcm*� E�
@g\lsif�@rj�Hiljbif� -54,7� 136� 1-)2,*

?@ORDG@M�NM*� J\m_lp[ncihm�ojih� nb_�gcal[ncih�i`�h_ol[f�]l_mn�]_ffm(� [h^�ojih�
nb_�^_p_fijg_hn�i`�nb_�mjch[f�a[hafc[�[h^�p_ln_\l[f�[l]b_m� PT�1SIR_YZUSH%� E�>igj�
I_olif� -5.-7� //6� -)0/*

?JF<N�G<*� <h[fsmcm�i`�\l[ch�[h �̂ jcnocn[ls�MI<�g_n[\ifcmg6�<�l_pc_q�i`�l_]_hn�
g_nbi^ifiac_m*� =l[ch�M_m�M_p� -54/7� 16� -33).-4*

?TFNOM<� HE*� <� H[ho[f� i`� <jjfc_^� O_]bhcko_m� `il� =cifiac][f� @f_]nlih�
Hc]lim]ijs*�I_q�Tile6� Kf_hog�Kl_mm(� -55/*

@?@�?<*�>_ffof[l�]ih^_hm[ncihm�[h^�]bih^lia_h_mcm*� Dh6�C[ff�=F(�_^*�>[lncf[a_(�pif�
.*�?_p_fijg_hn(�?c``_l_hnc[ncih�[h^�Bliqnb*� Oilihni6�<][^_gc]�Kl_mm(� -54/6� -0/)�
-41*

@?@�?<(� AGDIO�JK*� >_ff�gip_g_hnm� [h �̂ ]_ff�[^b_mcih� ch� nb_� ^_p_fijcha�]bc]e�
qcha�\o^6� mno^c_m� ih� ]ofnol_^� g_m_h]bsg_� ]_ffm� `lig� hilg[f� [h^� ZHPVPKF�gon[hn�
_g\lsim*�E�>_ff�N]c� -5317� -46� /,-)/-0*
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@?@� ?<(� RDG=T� JF*� Bifac� ilc_hn[ncih� [h �̂ ]_ff� \_b[pciol� ch� nb_� ^_p_fijcha�
j[nn_lh�i`�]bih^lia_hc]�]ih^_hm[ncihm�ch�]bc]e�fcg\�\o^�g_m_h]bsg_*� Ccmni]b_gcm�
-54-7� -/6� 2-1)2/,*

@?@� ?<(� AGDIO� JK(� RDG=T� JF(� >JGLPCJPI� K*� Ob_� ^_p_fijg_hn� i`�
jl_][lncf[a_�]ih^_hm[ncihm�ch�fcg\)\o^�g_m_h]bsg_�i`�hilg[f�[h^�gon[hn�_g\lsim�
PT�\P\U�[h^�PT� \PZXU%� Dh6�@^_�?<(�Cch]b]fc``_(�EM(�=[ff�H*(�_^m*�Q_ln_\l[n_�Gcg\�[h �̂
Nigcn_�Hiljbia_h_mcm*� I_q�Tile6�>[g\lc^a_�Phcp_lmcns�Kl_mm(� -5336� -2-)-35*

@DN@I�EN(�R@NOJI�E<*�?_p_fijg_hn�i`�nb_�h_ol[f�]l_mn�ch�nb_�t_\l[`cmb*� ?_p�=cif�
-55/7� -1561,)15*

@DN@INO@DI� M(� G<MNJI� N@(� NJMB@IO@� I(� FP@OOI@M� F@*� >hff[a_h)�
jlin_iafs][h�l_f[ncihmbcjm� ch�_jcjbsm_[f�][lncf[a_*� <g�E�K[nbif� -53/7� -3/6� 00/)012*

@DF@I=@MMT� @A(� >CDG?N� =(� NC@M@I� N=(� K<MMT� ?<?(� >M<DB� <N(�
=MJ?NFT�=*� >lsmn[ffch_� `c\lcf� mnlo]nol_�i`�nsj_� DD� ]iff[a_h� ch� f[gjl_s�hini]bil^�
mb_[nb*� E�Hif�=cif� -5407� -326� .2-).33*

@GH@M� R<*� Bliqnb� `[]nilm� [h^� ][lncf[a_*� Dh6� C[ff� =F(� _^*� >[lncf[a_(� pif� .*�
?_p_fijg_hn(�?c``_l_hnc[ncih�[h �̂Bliqnb*�Oilihni6�<][^_gc]�Kl_mm(�-54/6�/25)/53*

@KK@MG@DI� CC(� G@CH<II� M*� @]nig_m_h]bsg[f)_h^i^_lg[f� chn_l[]ncih�
msmn_gm�$@@DN%�i`�@XPZ[X[Y�HRVLYZXPY�cm�ncmmo_�]ofnol_*�.*�J\m_lp[ncihm�ih�^c``_l_hnc[ncih�
i`�pcm]_l[f�][lncf[a_*� ?c``_l_hnc[� -5317� 06� -15)-30*

@MD>FNJI�><(�K@MMDN�M*� Ob_�lif_�i`�]_ff)]_ff�[h �̂]_ff)g[nlcr�chn_l[]ncihm�ch�nb_�
giljbia_h_mcm� i`�nb_�h_ol[f�]l_mn*� ?_p�=cif� -55/6� -156� 2,)30*

@Q<IN� C@(� >CMDNO@IN@I� B>*� <h[nigs� i`� nb_� ?ia(� .h �̂ _^*� Oilihni6� R*=*�
N[oh^_lm�[h^�>igj[hs(� -535*

A<QM@�?*� Dgjlip_^� jb_hif)\[m_^� g_nbi^� `il� nb_� cmif[ncih� i`�?I<� `l[ag_hnm�
`lig� fiq�g_fncha�n_gj_l[nol_�[a[lim_�a_fm*� =cin_]bhcko_� -55.7� -/$-%6� .0).2*

A@GG� C=*� Ob_� bcmnia_h_mcm� i`� ][lncf[a_� [h �̂ \ih_� ch� nb_� fiha� \ih_m� i`� nb_�
_g\csihc]�`iqf*�E�Hiljbif�Kbsmcif� -5.17� 0,6� 0�c3)015*

A@GG�C=(�><IOD�MB*� @rj_lcg_hnm�ih�nb_�^_p_fijg_hn�PT�\PZXU�i`�nb_�[pc[h�eh__�
dichn*�Kli]�M�Ni]�Gih^ih�N�=7� -5/07� -226� /-2)/1-*

AJ>CO�ME(� <?<HN� NG*� Ocmmo_� mj_]c`c]cns� i`� nsj_� D� ]iff[a_h� a_h_� _rjl_mmcih� cm�
^_n_lgch_^�[n�\inb�nb_� nl[hm]lcjncih[f�[h^�jimnnl[hm]lcjncih[f� f_p_fm*�Hif�>_ff�=cif�
-5407� 06� -40/)-41.*
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AJM@T�K(� E<IQD@M� K*� <ah[nb[hm� [h �̂ nb_� ilcach� i`�d[q_^�p_ln_\l[n_m*� I[nol_�
H[a�-55/7�&/2-6� -.5)-/0*

AM@IU� ?<(� E<DF<MD<� IN(� I@RH<I� N<*� Ob_� g_]b[hcmg� i`� jl_][lncf[a_�
g_m_h]bsg[f�]ih^_hm[ncih6� [�g[dil�lif_� `il�chn_l[]ncih�i`�nb_�]_ff�mol`[]_�qcnb�nb_�
[gchi)n_lgch[f�b_j[lch)\ch^cha�^ig[ch�i`�`c\lih_]nch*� ?_p�=cif� -545(-/2*� 53)-,/*

BD=NJI�BE(�AGDIO�HC*� Osj_�S�]iff[a_h�mshnb_mcm�\s�]bc]e_h�mn_lh[f�][lncf[a_�[h^�
cnm�l_f[ncihmbcj�ni�_h^i]bih^l[f�^_p_fijg_hn*�E�>_ff�=cif� -5417� -,-6� .33).40*

BJ?H<I�B>(�KJMO@M�FM*�>bih^lia_h_mcm�mno^c_^�qcnb�nb_�_f_]nlih�gc]lim]ij_*�
E�=cijbsm�=ci]b_g�>snif� -52,7� 46� 3-5)32,*

BJ@G�N>*� @f_]nlih�gc]lim]ijc]�mno^c_m�ih� ^_p_fijcha�][lncf[a_*� E�@g\lsif�@rj�
Hiljbif� -53,7� ./$-%6� -25)-40*

BJ@ODI>F�KA(�NODMK@�IN(�ONJIDN�K<(�><MGJI@�?*� Ob_�l[h^igfs�l_j_[n_^�
m_ko_h]_m� i`�][lncf[a_� fche�jlin_ch� ]ihn[ch� nb_� mcn_m� `il� chn_l[]ncih�qcnb�bs[folihc]�
[]c *̂�E�>_ff�=cif�-5437� -,16� .0,/).0,4*

BJPG?�MK(�?<T�<(�RJGK@MO�G*� H_m_h]bsg[f�]ih^_hm[ncihm�[h^�]_ff�]ihn[]n�
ch�_[lfs�giljbia_h_mcm�i`�nb_�]bc]e� fcg\*� @rj�>_ff�M_m� -53.7� 3.6� /.1)//2*

BM<Q@NJI� <>(� <MHNOMJIB� D=*� ?c``_l_hnc[ncih� i`� ][lncf[a_� `lig� ]l[hc[f�
h_ol[f�]l_mn� ch� nb_�[rifinf� !1SI_YZUSH�SL^PJHT[S"%� ?c``_l_hnc[� -5437� /16� -2).,

BMJQ@M� E(� MJPBCG@T� KE*� Q_lmc][h� a_h_� _rjl_mmcih� ch� bog[h� [lnc]of[l�
][lncf[a_� [h^� ]igj[lcmih� i`�gMI<� mjfc]cha� p[lc[ncih� qcnb� [aal_][h*� =ci]b_g� E�
-55/7�.5-6� /2-)/23*

C<G@�GE*� Hcninc]� []ncpcns� ^olcha� nb_� _[lfs� me_f_n[f� ^c``_l_hnc[ncih� i`� nb_� m]f_l[f�
\ih_m� ch� nb_�]bc]e*� Lo[ln�E�Hc]lim]�N]c� -5127� 536� /11)/24*

C<GG�=F*� >bih^lia_h_mcm�i`�nb_�Nig[nc]�H_mi^_lg*� I_q�Tile6�Njlcha_l)Q_lf[a�
=_lfch�C_c^_f\_la(� -533*

C<GG�=F*� ?_p_fijg_hn[f� [h^� >_ffof[l� Ne_f_n[f�=cifias*� I_q�Tile6� <][^_gc]�
Kl_mm(� -534*

C<GG�=F*� Ocmmo_�chn_l[]ncihm�[h �̂]bih^lia_h_mcm*� Dh6�C[ff�=F(�_^*� >[lncf[a_(�pif
.*� ?_p_fijg_hn(�?c``_l_hn�#� Ñih�[h �̂Bliqnb*� Oilihni6�<][^_gc]�Kl_mm(�-54/[6�-43)
...*
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C<GG�=F*� @jcnb_fc[f)g_m_h]bsg[f�chn_l[]ncihm�ch�][lncf[a_�[h^�\ih_�^_p_fijg_hn*�
Dh6�N[qs_l�MC(�A[ffih�EA(�_^m*�@jcnb_fc[f)H_m_h]bsg[f�Dhn_l[]ncihm�ch�?_p_fijg_hn*�
I_q�Tile6�Kl[_a_l� -54/\(6� -45).-0*

C<GG�=F(�CJMNO<?DPN�N*� Ob_�I_ol[f�>l_mn*� Jr`il^6�Jr`il^�Phcp_lmcns�Kl_mm(�
-544*

C<GG�=F(�HDT<F@�O*� Ob_�g_g\l[hiom�me_f_nih6� nb_�lif_�i`�]_ff�]ih^_hm[ncihm�
ch�p_ln_\l[n_�me_f_nia_h_mcm*� <h[n�@g\lsif� $=_lfch%� -55.7� -426� -,3)-.0*

C<IF@I� E(� FGTHFJRNFT� HR(� NPHH@MN� >C(� N@PA@MO� ?R(�
DIB@=MDBON@I� I*� >l[hc[f� ihnia_hs� ch� nb_� ^cl_]n)^_p_fijcha� `lia(�
4RL[ZOLXUKHJZ_R[Y� JUW[P� $<hol[6� G_jni^[]nsfc^[_%(� [h[fst_^� omcha� qbif_)giohn�
cggohibcmni]b_gcmnls*� E�Hiljbif� -55.7� .--6� 51)--4*

C<M?DIBC<H(�APN<IB�<E(�?P?CD<�E*� Ob_�mnlo]nol_(� `oh]ncih�[h^�nolhip_l�
i`�[aal_][h(�nb_�f[la_�[aal_a[ncha�jlin_iafs][h�`lig�][lncf[a_*� @ol�E�>fch�>b_g�>fch�
=ci]b_g�-5507� /.6� .05).13*

C<M?DNOT�HR*� =cifias�i`�nb_�>s]fimnig_m*� Gih^ih6�>b[jg[h�[h^�C[ff(� -535*

C<M?DNOT�HR*� Ob_�me_f_nih*� Dh6�C[l^cmns�HR(�Kinn_l(� D>(� _^m*�Ob_�=cifias�i`�
G[gjl_sm(�pif�/*� Gih^ih6�<][^_gc]�Kl_mm(� -54-6� ///)/32*

C<M?DNOT� HR(� KJOO@M� D>*� Ob_� \_b[pciol(� _]ifias� [h^� aliqnb� i`� f[lp[f�
f[gjl_sm*� Dh6� C[l^cmns� HR(� Kinn_l� D>(� _^m*� Ob_� =cifias� i`� G[gjl_sm(� pif� -*�
Gih^ih6�<][^_gc]�Kl_mm(� -53-6� 41)-.1*

C<MK@M�H@(�H<MN@GG@�GH*�MI<�^_n_]ncih�[h �̂fi][fct[ncih�ch�]_ffm�[h^�ncmmo_�
m_]ncihm�\s�PT�YPZ[� bs\lc^ct[ncih�i`�YYN)f[\_ff_ �̂MI<*� H_nbi^m�@htsgif� -5437� -1-6�
1/5)11-*

C<N><GG�BF*� Pfnl[mnlo]nol_�i`�nb_� ]bih^li]sn_m�[h �̂ _rnl[]_ffof[l�g[nlcr�i`�nb_�
l[n�]bih^lim[l]ig[*� <h[n�M_]� -54,7� -546� -/1)-02*

C<N><GG�Q>(�C@DI@B<M?�?F(�RDBCO�OI*� Klin_iafs][hm6� g_n[\ifcmg�[h^�
j[nbifias*�Dh6�C[s�@?(�_^*�>_ff�=cifias�i`�@rnl[]_ffof[l�H[nlcr(�.h^�_^*�I_q�Tile6�
Kf_hog�Kl_mm(� -55-6� -05)-32*

C<T�@?*�>iff[a_h�[h^�inb_l�g[nlcr�afs]ijlin_chm� ch�_g\lsia_h_mcm*� Dh6�C[s�@?(�
_^*�>_ff�=cifias�i`�@rnl[]_ffof[l�H[nlcr(�.h *̂�_^*�I_q�Tile6�Kf_hog�Kl_mm(�-55-60-5)�
02.*
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C<T<NCD� H(� IDIJHDT<� T(� K<MNJIN� E(� C<T<NCD� F(� JGN@I� =M(�
OM@GNO<?�MG*� ?c``_l_hnc[f� fi][fct[ncih�i`�gMI<m�i`�]iff[a_h� nsj_m� D�[h^�DD� ch�
]bc]e�`c\li\f[mnm(�]bih^li]sn_m(�[h^�]ilh_[f�]_ffm�\s�PT�YPZ[�bs\lc^ct[ncih�omcha�]?I<�
jli\_m*� E�>_ff�=cif� -5427� -,.7� ./,.)./,5*

C@PN@M� >C(� NOM@@O@M� BG*� @[lfs� mn[a_m� ch� nb_� ^_p_fijg_hn� i`� nb_� jca�
_g\lsim(� `lig�nb_�j_lci^�i`�chcnc[f�]f_[p[a_� ni� nb_� ncg_�i`�nb_� [jj_[l[h]_�i`�fcg\�
\o^m*� >[lh_ac_�>ihn�ni�@g\(� -5.57� .,6� -).5*

CDG?@=M<I?�H*� <h[fsmcm�i`�Q_c�f_\l[n_�Nnlo]nol_*�Oilihni6�Eibh�Rcf_s�[h^�Nihm(�
-530*

CJ@AG@M�C(�>CDG?@MN�C(�HJIOHDIT�HM(�G@>C<I�MH(�BJJ?H<I�MC(�
RJGA@�CD*� 7T�YPZ[�bs\lc^ct[ncih�g_'bi^m�`il�nb_�^_n_]ncih�i`�mig[nimn[nch�gMf Y�W �
ch� ncmmo_�m_]ncihm� omcha�[hncm_hm_�MI<�jli\_m*� Ccmni]b_g�E� -5427� -46� 153)2,0*

CJGH@N� G=(� OM@GNO<?� MG*� >_ff� jif[lcns� ch� jl_][lncf[a_� giom_� fcg\�
g_m_h]bsg_�]_ffm*� ?_p�=cif� -54,7� 346� 1--)1.,*

CJMNO<?DPN�N*� Ob_�I_ol[f�>l_mn*� Dnm�Klij_lnc_m�[h^�?_lcp[ncp_m�ch�nb_�Gcabn�i`�
@rj_lcg_hn[f�M_m_[l]b*�Oilihni6�Jr`il^�Phcp_lmcns�Kl_mm(� -51,*

CJMOJI�R<*� Hiljbifias�i`� ]ihh_]ncp_� ncmmo_6� ][lncf[a_*� Dh6� Cilnih�R<(� _^*�
>ihh_]ncp_�Ocmmo_�[h^�cnm�C_lcn[\f_�?cmil^_lm*�>bc][ai�6�R�cf_s)Gcmm(�Dh]*� -55/6�3/)40*

CJMOJI�R<(� H<>C<?J�H<(� @GG<M?� E(� ><HK=@GG�?(� KPOI<H� @<(�
<PGOCJPN@� <G(� NPI� S(� N<I?@GG� GE*� <h� _rj_lcg_hn[f� gi^_f� i`� bog[h�
]bih^li]sn_�^c``_l_hnc[ncih*� Gcg\�?_p�M_a_h_l[ncih� -55/7� 11/)10,*

CPH<NJI�BG*� <hcg[f�Ocmmo_�O_]bhcko_m(�0nb�_^*� N[h�Al[h]cm]i6�R*C*�Al__g[h�
[h^�>igj[hs(� -53.*

CPIO�K(�RDGFDINJI�?(�FMPHG<PA�M*� K[nn_lhcha�nb_�p_ln_\l[n_�b_[^6�golch_�
Cir� .� a_h_m� g[le� ^cmnch]n� mo\jijof[ncihm� i`� jl_gcal[nils� [h^� gcal[nils� ]l[hc[f�
h_ol[f� ]l_mn*� ?_p_fijg_hn� -55-7� --.6� 0/)É#,*

CPIO@M�NE(�><KG<I�<D*� >ihnlif� i`�][lncf[a_� ^c``_l_hnc[ncih*� Dh6�C[ff�=F(� _^*(�
$>[lncf[a_(�pif�.*�?_p_fijg_hn(�?c``_l_hnc[ncih(�[h^�Bliqnb*�Oilihni*�<][^_gc]�Kl_mm(�
-54/6� 43)--5*

CPIUDF@M� @=(� C@MMH<II�R*� Pfnl[mnlo]nol_� i`� ][lncf[a_*� Dh6� =iho]]c� @(�
Hinn[� KH(� _^m*� Pfnl[mnlo]nol_� i`� Ne_f_n[f� Ocmmo_m*� =imnih6� Ffoq_l� <][^_gc]�
Ko\fcmb_lm(� -5406� 35)-,5*
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CPIUDF@M� @=(� N>C@IF� MF*� >[lncf[a_� ofnl[mnlo]nol_� [`n_l� bcab� jl_mmol_�
`l__tcha(� `l__t_�mo\mncnoncih(�[h^� fiq�n_gj_l[nol_� _g\_^^cha*� DD*� Dhn_l]_ffof[l�
mj[]_m�g[nlcr�mnlo]nol_)jl_m_lp[ncih�i`�jlin_iafs][hm�ch�nb_cl�h[ncp_�mn[n_*�E�>_ff�=cif�
-5407� 546� .33).4.*

DI?DF� U(� T@C� C(� JMINO@DI)BJG?NO@DI� I(� FP>D>C� P(� <=M<HN� R*�
MJN@I=GJJH� E>(� MJN@I=GJJH� E*� Nnlo]nol_� i`� nb_� _f[mnch� a_h_� [h �̂
[fn_lh[ncp_� mjfc]cha�i`�_f[mnch�gMI<6� Dgjfc][ncihm� `il� bog[h� ^cm_[m_*� <g� E�H_^�
B_h_nc]m� -5457� /06� 4-)5,*

E<II@MN� HT(� N@<MGN� MG*� >b[ha_m� ch� l[n_� i`� ]_ff� jlifc`_l[ncih� ^olcha� nb_�
^c``_l_hnc[ncih� i`�][lncf[a_� [h^� gom]f_� ch� nb_� g_m_h]bsg_� i`� nb_� _g\lsihc]� ]bc]e�
qcha*� ?_p�=cif� -53,7� ./6� -/2)-21*

E<IQD@M� K*� Ob_� jbsfia_hs� i`� nb_� >l[hc[n[(� qcnb� j[lnc]of[l� l_`_l_h]_� ni� nb_�
mcahc`c][h]_�i`�`immcf� [ah[nb[hm *� E�Q_ln�K[f_ihnifias� -54-7� -$.%6� -.-)-15*

E<IQD@M�K*� K[nn_lhm�i`�^cp_lmcns�ch�nb_�meoff�i`�d[qf_mm�`cmb_m*� Dh6�C[he_h�E(�C[ff�
=F*(� _^m*�Ob_�Neoff(�pif� .(�K[nn_lhm�i`�Nnlo]nol[f� [h �̂Nsmn_gc]�?cp_lmcns*� >bc][ai6�
Phcp_lmcns�i`�>bc][ai�Kl_mm(� -55/6� -/-)-1-*

EJCI@GN�<B*� Jh�nb_�^_p_fijg_hn�[h �̂giljbifias�i`�nb_� me_f_nih�i`�nb_� b_[^�
i`�=LZXUS_`UT%� <]n[�Uiif� $Nni]eb*%� -5047� .56� -0,).35*

EJM?<I(�><*� 7T�YPZ[� bs\lc^ct[ncih� ch� ]_ffm� [h^� ncmmo_�m_]ncihm6�<� mno^s�i`�gs_fch�
a_h_�_rjl_mmcih�^olcha�>IN�gs_fch[ncih�[h �̂ l_gs_fch[ncih*� Dh6�>b_mm_f_n�HA(�_^*�
7T�YPZ[�Cs\lc^ct[ncih�Ccmni]b_gcmnls*� =imnih6�>M>�Kl_mm(� -55,*

EPGD<IJ�MG(�C<NFDGG�N*� Ncah[f� nl[hm^o]ncih� `lig� nb_� _rnl[]_ffof[l�g[nlcr*� E�
>_ff�=cif� -55/7� -.,$/%6� 133)141*

EPILP@DM<�G>(�><MI@DMJ�E(� GJIB�@E*� =[mc]�Ccmnifias*� >[fc`ilhc[6� G[ha_�
H_^c][f�Ko\*(� -542*

F<R<BP>CD� O*� >b_lhcl[f� h[nol_� i`� ]iff[a_h� ch� nb_� ^_lgcm� i`� nb_� f[gjl_s(�
4TZUYVOLT[Y�QHVUTPJ[Y%� >igj�=ci]b_g�Kbsmcif� -55/7� -,0=6� 115)122*

F@@I@� ?M(� H<??JS� =F(� CP@T)EP� F(� N<F<D� GT(� BG<IQDGG@� MR*�
@rnl[]ncih� i`� _rn_h^[\f_� \_[^_^� mnlo]nol_m� [h^� nb_cl� ch^_hnc`c][ncih� [m� `c\lcffch)�
]ihn[chcha�_rnl[]_ffof[l�g[nlcr�gc]li`c\lcfm*�E�Ccmni]b_g�>sni]b_g�-55-7�/5600-)005*

F@IO�El�B>*� >igj[l[ncp_�<h[nigs�i`�nb_�Q_ln_\l[n_m(�.h^�_^*� N[chn�Giocm6�>*Q*�
Him\s(� -525*
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F@GG@T�E(�O<I<F<�N(� C<M?O�O(� @DF@I=@MMT� @A(� =MJ?NFT�=*� Ac\lcf�
`ilgcha�]iff[a_h� ch� f[gjl_s*� E�=cif�>b_g� -5447� .2/6� 54,)543*

FDHPM<�N(�F<HDHPM<�O*� Ob_�]b[l[]n_lct[ncih�i`�f[gjl_s�hini]bil^�]iff[a_h�
qcnb�mj_]c[f�l_`_l_h]_�ni�cnm�mech�]iff[a_h*� >igj�=ci]b_g�Kbsmcif�-54.7�3/=$.%6�//1)�
//5*

FJNC@M(�M<*�>bih^li\f[mn�[h^�>bih^li]sn_*� Dh6�C[ff�=F(� _^*� >[lncf[a_(�pif� -*�
Nnlo]nol_(�Aoh]ncih�[h^�=ci]b_gcmnls(�Oilihni6�<][^_gc]�Kl_mm(� -54/6� 15)41*

FJNC@M�M<(� NJGPMNC�H*� Rc^_mjl_[^� ^cmnlc\oncih� i`�nsj_� DD� ]iff[a_h�^olcha�
_g\lsihc]�]bc]e�^_p_fijg_hn*� ?_p�=cif� -5457� -/-6�114)122*

FJNC@M�M<(�B<T�NR(�F<H<IDOU�EM(�FPGTF�RH(�MJ?B@MN�=E(�N<D�N(�
O<I<F<�O(�O<IU@M�HG*� >[lncf[a_� jlin_iafs][h� ]il_� jlin_ch�a_h_� _rjl_mmcih�
^olcha� fcg\�][lncf[a_�^c``_l_hnc[ncih*� ?_p�?sh[g� -542[7� --46� --.)--3*

FJNC@M� M<(� FPGTF�RH(� B<T� NR*� >iff[a_h� a_h_� _rjl_mmcih� ^olcha� fcg\�
][lncf[a_�^c``_l_hnc[ncih*� E�>_ff�=cif� -542\7� -,.6� --1-)--12*

FJNOJQD>)FI@U@QD>� P (� =M<?<H<IO@� U(� NQ<EB@M� <*� Jh� nb_�
ofnl[mnlo]nol_� i`� nb_� ^_p_fijcha� _f[mnc]� ][lncf[a_� ch� nb_� l[n� _rn_lh[f� _[l*� <h[n�
@g\lsiX� -5427� -3/6�/41)/5-*

FM<QDN� ?(� PKCJGO� R=*� Lo[hnc`c][ncih� i`� nsj_� DD� jli]iff[a_h� gMI<� f_p_fm�
^olcha�]bc]e� fcg\�][lncf[a_�^c``_l_hnc[ncih*� ?_p�=cif� -5417� -,46� -20)-3.(

FMJOJNFD�?H(�AM<N@M�N@(�=MJII@M)AM<N@M�H*�H[jjcha�i`�h_ol[f�]l_mn�
j[nbq[sm� ch�BLTUV[Y� RHL\PY� omcha� chn_l)� [h^� chnl[)mj_]c`c]� ]_ff� g[le_lm*� ?_p�=cif�
-5447� -.36� --5)-/.*

G<I?<>M@�AG*� Ob_�`[n_�i`�nb_�h_ol[f�]l_mn�ch� nb_�b_[^�i`�nb_�oli^_f_m*� E�>igj�
I_olif� -5.-7� //6� -)0/*

G<IBDGG@�MH(� C<GG�=F*� @pc^_h]_� i`� ]l[hc[f� h_ol[f� ]l_mn� ]ihnlc\oncih� ni� nb_�
me_f_nih�i`�nb_� m_[� f[gjl_s(�=LZXUS_`UT�SHXPT[Y%� Dh6� Nf[pech�C>(�_^*� Klial_mm� ch�
?_p_fijg_hn[f�=cifias(�K[ln�=*� I_q�Tile6�<f[h�M�Gcmm� Dh]*(� -5426� 33)---*

G<IBDGG@�MH(�C<GG�=F� <lnc`c]c[f�`_lncfct[ncih(�l_[lcha(�[h^�ncgcha�i`�mn[a_m�i`�
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<h[n�Ccmnif�@g\lsif� D� -5-2&

N@R@MOUJAA�<I*�@no^_m�mol�f#vpifoncih�^_m�Q_ln_\l[n_m�ch`vlc_olm*� DG�<l]b�Momm�
<h[n�Ccmnif�_n�@g\lsif�D� -5-3*

NC@G?JI� C*� Ol[hmgcmmcih� _f_]nlih� gc]lim]ijs� i`� ][lncf[a_*� Dh6� C[ff� =F(� _^*�
>[lncf[a_(� pif� -*� Nnlo]nol_(� Aoh]ncih� [h^� =ci]b_gcmnls*� Oilihni(� <][^_gc]�Kl_mm(�
-54/6�43)-,0*

NC@M@I�N=(�@DF@I=@MMT�@A(�=MJ@F�?G(�Q<I�?@M�M@NO�H(�?J@MDIB�
O(� F@GGT� E(� C<M?O� O(� =MJ?NFT� =*� Osj_� DD� ]iff[a_h� i`� f[gjl_s*� >igj�
=ci]b_g�Kbsmcif� -5427� 41=$-%6� 1)-0*

NCJM@�M>(� =@MFJQDOU� =F=(�HJSC<H�=E*� Dhn_l]_ffof[l� ]ihn[]nm�\_nq__h�
`c\li\f[mnm� ch� nb_�j_lc^ihn[f�]ihh_]ncp_� ncmmo_�i`�nb_� l[n*� E�<h[n� -54-7� -//6�23)32*

NCJMMJ>F� F(� MJ=@MON� K(� KMDIBG@� EC(� G<P?@M� D*� ?_gihmnl[ncih� i`�
chmofch�[h^�afo][aih�gMI<�ch�lionch_fs�`cr_^�[h^�jli]_mm_^�j[h]l_[nc]�ncmmo_�\s�ch�
mcno�bs\lc^ct[ncih*� E�K[nbif� -55-7� -216� -,1)--,*

NDIB@M�MC(�=@IOG@T�E(�G<RM@I>@(�QDGGI<Q@�>*� Jjncgct[ncih�i`�PT�YPZ[�
bs\lc^ct[ncih�omcha�cminijc]�[h^�hih)cminijc]�^_n_]ncih�g_nbi^m*� =cin_]bhcko_m�-5427�
0$/%6� ./,).1,*

NHDOC�=M*� N_[�G[gjl_s�ch�nb_�Bl_[n�G[e_m�i`�Iilnb�<g_lc][*�Dh6�C[l^cmns�HR(�
Kinn_l�D>(� _^m*� Ob_�=cifias�i`�G[gjl_sm(�pif� -*� Gih^ih6�<][^_gc]�Kl_mm(� -53-*

NHDOC�<E(�CJR@GG�EC(�KD<QDN�BQ3*� >igj[l[ncp_� _g\lsifias�i`�`cp_� mj_]c_m�
i`�f[gjl_sm�i`�nb_�ojj_l�Bl_[n�G[e_m*� >ijc[� -5247� /7� 02-)0025*

NJBCJHJID<I�EE(�7T�YPZ[�bs\lc^ct[ncih�bcmni]b_gcmnls�[n�nb_�_f_]nlih�gc]lim]ijc]�
f_p_f*� Dh6� >b_mm_f_n� HA(� _^*� 7T� ?PZ[� Cs\lc^ct[ncih� Ccmni]b_gcmnls*� =imnih6� >M>�
Kl_mm(� -55,6� -21)-30*

?<9A>?6�H*� >_ff)]_ff�PTZLXHJZPUTY�HTK�JOUTKXUNLTLYPY%� Dh7�C[ff�=F(�_^**�>[lncf[a_(�
pif� .*�?_p_fijg_hn(� ?c``_l_hnc[ncih� [h^�Bliqnb*� Oilihni6� <][^_gc]�Kl_mm(� -54/6�
-.-)-0-*

NJGPMNC�H(�M@DO@M�MN(�<CM@IN�K=(�KM<OO�MH*� Dh]l_[m_�ch�f_p_fm�i`�]s]fc]�
<HK�^olcha�[pc[h� fcg\�]bih^lia_h_mcm� ch�pcnli*� ?c``_l_hn� -5357� -16� -4/)-42(
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NO@HKG@�?G(�<I?@MNJI�?E*� Gch_[a_�^cp_lmc`c][ncih�i`�nb_�h_ol[f�]l_mn6�PT�\PZS�
chp_mnca[ncihm*� ?_p�=cif� -55/7� -156� -.)./*

NODMK@� IN(� BJ@ODI>F� KA*� B_h_� _rjl_mmcih� ^olcha� ][lncf[a_� ^c``_l_hnc[ncih6�
n_gjil[f� [h^� mj[nc[f�_rjl_mmcih� i`�fche� jlin_ch� [h �̂ ][lncf[a_� g[nlcr� jlin_ch� ch� nb_�
^_p_fijcha�fcg\*� ?_p_fijg_hn� -5457� -,36� ./)//*

NOJ>FR@GG�M<*� =cifias�i`�>[lncf[a_�>_ffm*� I_�p� Tile7� >[g\lc^a_�Phcp_lmcns�
Kl_mm(� -535*

NP�HR(�NPUPFD�CM(�=D@F@M�EE(�NJGPMNC�H(�M<Y^fM@U�K*� @rjl_mmcih�i`�
nqi� ccih[ff_fc]� nsj_� DD� jli]iff[a_h� a_h_m� ^olcha�BLTUV[Y� RHL\PY� _g\lsia_h_mcm� cm�
]b[l[]n_lct_^�\s�mn[a_)mj_]c`c]�jli^o]ncih�i`�[fn_lh[ncp_fs�mjfc]_^�nl[hm]lcjnm*� E�>_ff�
=cif�-55-7� --1$.%6� 121)131*

NPHH@M=@GG� ?(� RJGK@MO� G*� >_fn� ^_hmcns� [h^� ]_ff� ^cpcmcih� ch� nb_� _[lfs�
giljbia_h_mcm�i`�nb_�]bc]e�qcha�\o^*� I[nol_�I_q�=cif� -53.7� ./56� .0).2*

NR<GG<�=E(� PKCJGO�R=(� NJGPMNC� H*� <h[fsmcm� i`� nsj_� DD� ]iff[a_h� MI<�
fi][fct[ncih� ch�]bc]e�qcha�\o^m�\s�PT�YPZ[� bs\lc^ct[ncih*� ?_p�=cif� -5447� -.16� 1-)14*

NRD?@MNFD�M@(�NJGPMNC�H*� Gi][fct[ncih�i`�nsj_�DD�]iff[a_h(�fiha�`ilg�[f$DS%�
]iff[a_h(� [h^� mbiln� `ilg� [f$DS%� ]iff[a_h� nl[hm]lcjnm� ch� nb_� ^_p_fijcha� ]bc]e�
hini]bil^�[h �̂ [rc[f� me_f_nih*� ?_p�?sh[g� -55.[7� -506� --4)-.3*

NRD?@MNFD�M@(�NJGPMNC�H*� ?c``_l_hnc[f�]i)_rjl_mmcih�i`�fiha�[h^�mbiln�`ilg�
nsj_�DS�]iff[a_h�nl[hm]lcjnm�^olcha�[pc[h�fcg\�]bih^lia_h_mcm� ch�ipi*� ?_p_fijg_hn�
-55.\7� --16� -25)-35*

O<F<BD� H*� Pfnl[mnlo]nol[f� ]sni]b_gcmnls� i`� ][lncf[a_� jlin_iafs][hm� [h^� nb_cl�
l_f[ncih� ni� nb_� ][f]c`c][ncih� jli]_mm*� Dh6� =iho]]c�@(�Hinn[� KH(� _^m*� Pfnl[mnlo]nol_�
i`�Ne_f_n[f�Ocmmo_m*� =imnih6�Ffoq_l�<][^_gc]�Ko\fcmb_lm(� -55,6� ---)-.3*

O<I�NN(�HJMMDNN)F<T�BH*� <h[fsmcm�i`�]l[hc[f� h_ol[f� ]l_mn�]_ff� gcal[ncih�[h �̂
_[lfs�̀ [n_m�ch�jimncgjf[hn[ncih�l[n�]bcg_l[m*�E�@g\lsif�@rj�Hiljbif�-5427�546�.-)14*

OCJMJBJJ?� K*� Ob_� ^_p_fijg_hn[f� mj_]c`c][ncih� i`� nb_� p_ln_\l[n_� meoff*�
?_p_fijg_hn� -5447� -,/6� -0-)-1/*

OCJMJBJJ?� K*� Ob_� jli\f_gm� i`�\ocf^cha� [� b_[^*� >oll_hn� =cif� -55/[7� /$-,%6�
3,1)3,4*

OCJMJBJJ?�K*� ?c``_l_hnc[ncih�[h �̂Hiljbia_h_mcm*�7T/�C[he_h�E(�C[ff�=F(�_^m*�
Ob_�Neoff6�pif�-�?_p_fijg_hn*�>bc][ai6�Phcp_lmcns�i`�>bc][ai�Kl_mm(�-55/\6� --.)-1.*
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OCJMJBJJ?�KQ(� CDI>CGDAA@�EM*� <h� [h[fsmcm� i`�nb_� ]ih^_hm[ncih� jli]_mm�
^olcha�]bih^lia_h_mcm� ch� nb_� _g\lsihc]�]bc]e�bch �̂ fcg\*� E�@g\lsif�@rj�Hiljbif�
-5317� //$/%6� 14-)2,2*

OCJMJBJJ?�KQ(�=@@�E(�QJI�?@M�H<MF�F*� Ol[hmc_hn�_rjl_mmcih�i`�]iff[a_h�
nsj_�DD�[n�_jcnb_fcig_m_h]bsg[f�chn_l`[]_m�^olcha�giljbia_h_mcm�i`�nb_�][lncf[achiom�
h_oli]l[hcog*� ?_p�=cif� -5427� --26� 053)1,5*

OJH<N@F�EE(�H<UPMFD@RD>U�E@(�I@RH<I�N<*� Iihohc`ilg�^cmnlc\oncih�i`�
`c\lih_]nch�^olcha�[pc[h� fcg\�^_p_fijg_hn*� ?_p�=cif� -54.7� 5,6� --4)-.2*

OJNI@T�FR*�Ob_�m_al_a[ncih�[h^�_[lfs�gcal[ncih�i`�]l[hc[f�h_ol[f�]l_mn�]_ffm�ch�nb_�
[pc[h�_g\lsi*�?_p�=cif� -54.7� 456� -/).0*

OM@DGG@PS� D(� H<GG@DI)B@MDI� A(� G@� BP@GG@>� ?(� C@M=<B@� ?*�
Gi][fct[ncih�i`�nb_� _rjl_mmcih�i`�nsj_� D(� DD(� DDD� ]iff[a_h(� [h �̂ [aal_][h�]il_� jlin_ch�
a_h_m� ch�^_p_fijcha�bog[h�[lnc]of[l�][lncf[a_*� H[nlcr� -55.7� -.6� ..-)./.*

PKCJGO�R=(�JGN@I�=M*� Ob_�[]ncp_�a_h_m�i`�][lncf[a_*�Dh6�C[ff�=F(�I_qg[h�N<(�
_^m*�>[lncf[a_6�Hif_]of[l�<mj_]nm*�=i][�M[nih6� >M>�Kl_mm(� -55-*

PMDNO(�HM*� Ob_�ilcachm�i`�][lncf[a_6�Dhp_mnca[ncihm�ch�ko_mn�i`�]bih^lia_hc]�?I<*�
Dh6� C[cf� =F(� _^*� >[lncf[a_(� pif� .*� ?_p_fijg_hn(� ?c``_l_hnc[ncih� [h^� Bliqnb*�
Oilihni6�<][^_gc]�Kl_mm(� -54/6� -)41*

Q<I�?@M�M@NO�H(�H<TI@�M*� Osj_� DS�]iff[a_h�jlin_iafs][h�`lig�][lncf[a_�
cm�]ip[f_hnfs�]limm)fche_^� ni�nsj_� DD�]iff[a_h*� E�=cif�>b_g� -5447� .2/$0%6� -2-1)-2-4*

R@=NO@M�?(�R@=NO@M�H*� >igj[l[ncp_�Q_ln_\l[n_�Hiljbifias*� I_q�Tile6�
<][^_gc]�Kl_mm(� -530*

RDBCO�OI(�FDIN@GD<�HB(�LR<MINOMJH�@@*� Ob_�lif_�i`�jlin_iafs][hm�ch�
]_ff�[^b_mcih(�gcal[ncih�[h^�jlifc`_l[ncih*� >oll�Jjchcih�>_ff�=cif� -55.7�06� 35/)4,-*

RDG>JS� EI*� Aoh^[g_hn[f� jlch]cjf_m� i`� ch� mcno� bs\lc^ct[ncih*� E� Ccmni]b_g�
>sni]b_g� -55/7� 0-$-.%6� -3.1)-3//*

RDIO@M=JOOJH� I(� OJI?M<QD� HH(� C<MMDIBOJI� OG(� FGD@M� AB(�
Q@MO@G�=H(� BJ@ODI>F�KA*� >[lncf[a_� g[nlcr� jlin_ch� cm� [� ]igjih_hn� i`� nb_�
]iff[a_h�`c\lcf�i`�][lncf[a_*� ?_p�?sh[g� -55.7� -5/6�.22).32*

RMDBCO� BH(� TJPNJI� EC*� Pfnl[mnlo]nol[f� i`� go]i][lncf[a_� ch� nb_� f[lp[f�
[h[^ligiom�m_[� f[gjl_s(�=LZXUS_`UT�SHXPT[Y�G*� <g�E�<h[n� -54.7� -216� /5)1-*
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RMDBCO�BH(� TJPNJI� EC*� Pfnl[mnlo]nol_� i`� ][lncf[a_� `lig� sioha� [^ofn� m_[�
f[gjl_s(�=LZXUS_`UT�SHXPT[Y�G6�<�h_q�nsj_�i`�p_ln_\l[n_�][lncf[a_*� <g�E�<h[n�-54/7�
-236�15)3,*

RMDBCO�BH(�F@@G@T�AR(�TJPNJI�EC*� f[gjlch6�<�h_q�p_ln_\l[n_�jlin_ch�
]igjlcmcha�nb_�g[dil�mnlo]nol[f�jlin_ch�i`�[^ofn�f[gjl_s�][lncf[a_*� @rj_l� -54/7�/56�
051)053*

RMDBCO�BH(� <MHNOMJIB� G<(� E<>LP@N� <H(� TJPNJI� EC*� Ol[\_]of[l(�
h[m[f(�\l[h]bc[f� [h^�j_lc][l^c[f� ][lncf[a_m� ch� nb_� m_[� f[gjl_s(�=LZXUS_`UT�SHXPT[Y/�
Ach_�mnlo]nol_�[h^�cggohibcmni]b_gc][f�^_n_]ncih�i`�_f[mnch*�<g�E�<h[n�-5447� -4.6�
-)-1*

T<I<BDNCDO<�H*� Aoh]ncih� i`�jlin_iafs][hm� ch� nb_� _rnl[]_ffof[l� g[nlcr*� <]n[�
K[nbif�Ejh� -55/7� 0/6� .4/).5/*

T@C� C(� <I?@MNJI� I(� JMINO@DI)BJG?NO@DI� I(� =<NCDM� HH(�
MJN@I=GJJH�E>(�<=M<HN�R(�DI?DF�U(�TJJI�F(�K<MFN�R(�H@>C<H�M(�
MJN@I=GJJH�E*� Nnlo]nol_�i`�nb_�\ipch_�_f[mnch�a_h_�[h^�ND� ho]f_[m_�[h[fsmcm�i`�
[fn_lh[ncp_�mjfc]cha�i`�_f[mnch�gMI<�ch� nb_�\ipch_�ho]b[f� fca[g_hn*�=ci]b_g� -5457�
.46�./21)./3,*

TJPNJI�EC(�KJOO@M�D>*� <�^_m]lcjncih�i`�nb_�mn[a_m�ch�nb_�g_n[giljbimcm�i`�nb_�
[h[^ligiom�m_[�f[gjl_s(�=LZXUS_`UT�SHXPT[Y�G*�>[h�E�Uiif�-5357�13$5%6� -4,4)-4-3*

TJPNJI�EC*� Hiljbifias�[h �̂jbsmcifias�i`�f[gjl_s�g_n[giljbimcm*� >[h�E�Acmb�
<ko[n�N]c� -54,7� /36� -243)-3-,*

U<I@OOD�I>(�NJGPMNC�H*� Dh^o]ncih� i`�]bih^lia_h_mcm� ch� fcg\�g_m_h]bsg[f�
]ofnol_m�\s�^cmlojncih�i`�nb_� []nch�]snime_f_nih*�E�>_ff�=cif� -5407� 556� --1)-./*

U@GG@M�M(�=GJ>C�F?(�RDGGD<HN�=N(�<M>@>D�ME(�N@D?H<I�>@*� Gi][fct_^�
_rjl_mmcih�i`�nb_�[nlc[f�h[nlcol_nc]�`[]nil�a_h_�^olcha�][l^c[]�_g\msia_h_mcm*� B_h_m�
?_p_f� -5437� -6� 25/)254*

U@GG@M�M(�MJB@MN�H*� 7T�YPZ[� bs\lc^ct[ncih� ni�]_ffof[l�MI<*� Dh6�<omo\_f�AH(�
=l_hn�M(�Fchamnih�M@(�Hiil_�??(� N_c^g[h�EB(�Ngcnb�E<(�Nnlobf�F(�_^m*� >oll_hn�
Klini]ifm�ch�Hif_]of[l�=cifias(�pif�.*�I_q�Tile6�Bl__h�Ko\fcmbcha�<mmi]c[n_m(� Dh]*�
[h �̂Eibh�Rcf_s�[h^�Nihm� Dh](� -5456� -0*/*-)-0*/*0*

UDHH@MH<II�=(�OCD@N�H*� <fn_l[ncihm�i`�f_]nch�\ch^cha�^olcha�]bih^lia_h_mcm�
i`�giom_� fcg\�\o^m*� Ccmni]b_g� -5407� 4-6� /1/)/2-*
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3*� <KK@I?DS�<

KD<QDN�NO<BDIB�>C<M<>O@MDNOD>N�AJM�=4@><:CD<;�:1>7;A?

KMJG<MQ<G�NO<B@ ?<TN�$KA%& >C<M<>O@MDNOD>�A@<OPM@

-16Kcag_hn[ncih -/)-2 `clmn�[jj_[l[h]_�i`�^ilm[f�g_f[hijbil_m�
\cf[n_l[f� ni�gc^\l[ch7� jl_pciom� n[cf�
`f_rcih�^cm[jj_[lm

-26Bcff)]f_`n -1)-3 [jj_[l[h]_�i`�`oh]ncih[f�acff)mfcnm7�
g_f[hijbil_m�gcal[n_�p_hnl[ffs

f36=olliqcha -3)// `clmn�[jj_[l[h]_�i`�\cf[n_l[f�_s_� mjinm7�
b_[^�[h �̂ n[cf� om_^� ni�\olliq

-46G[lp[f //)0, fog_h�i`�sife)`cff_^�aon�ij_hm

#� ^[sm�jimn)`_lncfct[ncih

Iin_6� Ob_� ]b[l[]n_lcmnc]� `_[nol_m� fcmn_^�[l_�ihfs� [� j[lnc[f� fcmn� i`�]lcn_lc[� om_^�\s
Kc[pcm�$-52-(-53-%�[h^�l_`f_]n�nbim_�_gjb[mct_^�ch� nb_�jl_m_hn�mno^s*�Ob_�
`clmn�]b[l[]n_lcmnc]� fcmn_^� cm� nb_� chcnc[f� jichn�i`�nb[n� mn[a_*
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