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nb_�<ko[]ofnol_�<mmi]c[ncih�i ` �>[h[^[� `il�jlipc^cha�[�nl[p_f�\olm[ls�ni� [nn_h^� nb_� -1&�
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b[m�]f_[l�]igg_l]c[f�mcahc`c][h]_*� Jh_�i `�nb_�g[dil�`[]nilm�ch`fo_h]cha�nb_�mo]]_mm�i`�[hs�

[ko[]ofnol_� _hn_ljlcm_� cm� nb_� aliqnb� j_l`ilg[h]_� i `� nb_� ]ofnol_^� ila[hcmg*� Rbcf_�

cgjlip_g_hnm�ch�m_f_]ncp_�\l__^cha(�bom\[h^ls�n_]bhcko_m(�[h^�_hpclihg_hn[f�]ihnlif�b[m�

mbiln_h_^�nb_�ncg_�ni�b[lp_mn�nb_l_\s�l_^o]cha�_rj_hm_m�$][jcn[f�g[chn_h[h]_�[h^�f[\iol%�

qbcf_� [fmi� fiq_lcha� j_lci^� i ` �_rjimol_� ni� lcmem� $jl_^[ncih� [h^� mnilg� ^[g[a_� fimm_m%(�

jlial_mm�b[m�\__h�l_f[ncp_fs�mfiq*

Jp_l�nq_hns�s_[lm�[ai(� l_m_[l]b�\_a[h�ni�`i]om�ih� nb_�om_�i ` �bilgih_m�[h^�mn_lic^m�

ni�ch]l_[m_�aliqnb*� Ob_�_``_]nm� i `�\ipch_�BC�$Ccaam�N[JT%#� -5317�F[s_m(� -5337�H[lc]_ln�N[�

JT#� -5337�?[htg[cg�N[�JT%#� -55,%(�nbslic^�[h^�mn_lic^�bilgih_m�$Ccaam�N[�JT%#� -5357�To�N[�

JT%#� -5357�Ccaam�N[�JT%#� -54.%(�a_h_nc][ffs�_hach__l_^�l[ch\iq�nlion�BC�$?[htg[hh�N[�JT%#�

-55,%�[h^�l_]ig\ch[hn�m[fgih�BC�$Hilcs[g[�N[�JT%#� -55/%�ih�nb_�aliqnb�l[n_m�[h^�`__^



]ihp_lmcihm� i `�m[fgihc^� `cmb� b[p_� \__h� _rn_hmcp_fs� mno^c_^*� Ob_� jl_p[cfcha� a_h_l[f�

]ihm_hmom�]ih]fo^_^�nb[n�mifoncih�̂ cjm(�mfiq)l_f_[m_�cgjf[hn_^�j_ff_nm(�[h^�chd_]ncih�i`�nb_m_�

bilgih_m�[h^�mn_lic^m�qcff�mncgof[n_�$ch�p[lscha�_``c]c_h]c_m�^_j_h^cha�ih�nb_�n_]bhcko_�

om_^%� mcahc`c][hn� ch]l_[m_m� ch�aliqnb�[h^(� ch� mig_� ][m_m(� `__^�]ihp_lmcih*� Ob_� fcgcn_^�

[p[cf[\cfcns�[h^�bcab�]imn�i `�]igg_l]c[f�ko[hncnc_m�i ` �BC(�nb_�f[\iol�chn_hmcp_�h[nol_�i `�nb_�

nl_[ng_hn(�[h^�nb_�h__^�ni�j_lci^c][ffs� l_)[^gchcmn_l�nb_m_�bilgih_m�b[p_�hin�g[^_�nbcm�[h�

_]ihigc][ffs� pc[\f_� mnl[n_as*� >igg_l]c[f� jli^o]ncih� i ` �BC� [h^� [^p[h]_m� ch� BC�

^ca_mnc\cfcns�\s�`cmb�qb_h�om_^�[m�[�`__^mno``�[^^cncp_�b[m�jli^o]_^�jligcmcha�l_mofnm�`il�

_hb[h]cha�aliqnb�$H]G_[h�N[�JT%#� -55/7�Om[c�N[�J9#� -553%*� Jl[f�[^gchcmnl[ncih(�biq_p_l(�

^i_m�hin�[^^l_mm�jin_hnc[f�jli\f_gm�i`�qile_l�m[`_ns�ch�b[h^fcha�mo]b�`__^�hil�nb_�jimmc\cfcns�

nb[n�oh_[n_h�`__^�j[mmcha�nblioab�[�m_[�][a_�]iof^�\_�_[n_h�\s�qcf^�ila[hcmgm*

Bcp_h�nb_�f[la_�hog\_lm�i `�[hcg[fm�a_h_l[ffs�b_f^�qcnbch�[h�[ko[]ofnol_�`[]cfcns(�[h^�

nb_�l_kocl_g_hn�`il�[�ncg_)�[h^�]imn)_``_]ncp_�BC�^_fcp_ls�msmn_g�$?cgh�N[�J[%#� -55,%(�cn�b[m�

\__h� ]ih]fo^_^� nb[n� nl[hma_hc]� `cmb� qiof^� \_� nb_� gimn� jl[]nc][f� [jjli[]b� ni� aliqnb�

_hb[h]_g_hn*� Ol[hma_hc]� <nf[hnc]� m[fgih� b[p_� \__h� mo]]_mm`offs� ^_p_fij_^� qcnb� nb_�

`il_cah�BC�a_h_�]ihmnlo]n�\_cha�_rjl_mm_^�[h^�nl[hmgcnn_^�ni�nb_�A/�a_h_l[ncih�$Af_n]b_l�N[�

JT#� -55,7�-55.7�? o_+[+*(� -55.%*� ?_pfch�_ +[ +*� $-5507� -55N[(\%�jli^o]_^�aliqnb�_hb[h]_^�

nl[hma_hc]�]ibi�m[fgih�b<VLWYQ`VLQ[[Z�SRZ\[LQ!� nb[n�q_l_�-,)�ni�/3)`if^�f[la_l�ch�q_cabn�

$[n� nb_� m[g_� [a_%� nb[h� nb_cl�hih)nl[hma_hc]� ]iohn_lj[lnm*� <�mcahc`c][hn� _hb[h]_g_hn� ch�

aliqnb�b[m�[fmi�\__h�i\m_lp_^�ch�nl[hma_hc]�l[ch\iq�nlion�b>%�U`S[ZZ!#�]onnbli[n�nlion� <%�

LTJYSR!�[h^�]bchiie�m[fgih�$J*� [ZQJ^`[ZLQJ!�omcha�nb_�m[g_�nl[hma_h_�]ihmnlo]n�]ihmcmncha�

i ` �[�>bchiie�m[fgih�BC�a_h_�mjfc]_^�ni�[h�i]_[h�jion� /OJLYWaWJYLNZ�JUNYRLJV\Z!�a_h_



jligin_l�$?_pfch�_`�[+*(� -5507� D551[(\%*

Ol[hma_h_m�b[p_�\__h�]ihmnlo]n_^�`lig�p[lciom�\[]n_lc[f� $M[bg[h�[h^�H[]f_[h(�

-55.%(� pcl[f� $Tiih�N[�J9#� -55,%(� [h^�g[gg[fc[h� $Sc_�N[�J9#� -55/%� a_h_�[h^�jligin_l�

miol]_m*� Ob_�]igg_l]c[f�jli^o]ncih�i `�nl[hma_hc]�`cmb�̂ _mnch_^�`il�bog[h�]ihmogjncih�b[m�

l[cm_^�mi]c[f�[h^�_nbc][f�]ihmc^_l[ncihm�qbc]b�b[p_�_h]iol[a_^�nb_�̂ _p_fijg_hn�i `�á[ff�`cmbà�

a_h_� ]ihmnlo]nm*� Ob_� m_f_]ncih� i `�nb_� jlij_l�a_h_�jligin_l+_hb[h]_l�ni� [� f[la_� _rn_hn�

^_n_lgch_m�nb_�ncmmo_�ch�qbc]b�nb_�a_h_�cm�_rjl_mm_^�[h^�nb_�ncgcha�i ` �_rjl_mmcih*� Bliqnb�

bilgih_(� hilg[ffs� m_]l_n_^� c̀r:g� nb_�jcnocn[ls�[h^� oh^_l�]ihnlif� i ` �nb_�bsjinb[f[gom(�

l_aof[n_m� mig[nc]�aliqnb� $>b_h�N[�J9#� -5507� Iillcm(� -553%*� Ob_� ch`fo_h]_�i ` �BC�ih�

aliqnb� cm�g_^c[n_^�jlcg[lcfs�nblioab�nb_�ch^o]ncih�i `�chmofch)fce_�aliqnb� `[]nilm� $DBA%�

jli^o]_^�g[chfs�ch�nb_� fcp_l�nb[n�mo\m_ko_hnfs�`[]cfcn[n_�[gchi�[]c^�ojn[e_� chni�nb_�]_ffm�

$N[e[gini� [h^�Ccl[hi(� -55/%*� Ob_� fcp_l�i `�i]_[h�jion�jli^o]_�[hnc`l__t_�jlin_chm�s_[l�

lioh^�pc[�[hnc`l__t_�a_h_m�$Af_n]b_l�N[�J9#� -5417� -55,7�Biha�N[�J9#� -55.%*� Af_n]b_l�N[�J9�

$-55,%�b[p_�]ihmnlo]n_^�[�nl[hma_h_�omcha�nb_�jligin_l�l_acih�`lig�nbcm�[hnc`c__t_�a_h_�ni�

^lcp_�nb_�_rjl_mmcih�i `�[�]bchiie�m[fgih� aliqnb�bilgih_�a_h_*� Dn�cm�mj_]of[n_^�nb[n�BC�

qcff�nb_l_`il_�\_�jli^o]_^�]ihnchoiomfs�\s�nb_�fcp_l*

)&,� 5Z`V_VcXVeZTd&

=ci_h_la_nc]m�cm�nb_�ko[hnc`c][ncih�i `�nb_�chn_l]b[ha_m�[h^�nl[hm`ilg[ncihm�i `�_h_las�

\_nq__h�[�\cifiac][f�msmn_g�[h^�nb_�mollioh^cha�_hpclihg_hn�$Go]om(� -552%*� M_mofnm�`lig�

\ci_h_la_nc]�mno^c_m�][h�jlipc^_�p[fo[\f_�ch`ilg[ncih�ni�nb_�[ko[]ofnol_�ch^omnls�_h[\fcha�

cgjlip_g_hnm�ni�\_�g[^_�ch�jli^o]ncpcns(�_`cB]c_h]s�[h^�jli`cn[\cfcns*

<�]ihmn[hn�mojjfs�i `�_h_las�cm�h_]_mm[ls�̀ il�[ff�[hcg[fm�ni�momn[ch�fc`_*� @h_las�̂ lcp_m



nb_�]b_gc][f�l_[]ncihm�l_kocl_^�`il�ncmmo_�l_j[cl�[h^�l_a_h_l[ncih(�gom]f_�[]ncpcns(�^ca_mncih(�

l_mjcl[ncih(�_n]*� Dha_mn_^�`__^�il�\i^s�l_m_lp_m�[l_�nb_�miol]_m�i ` �_h_las�ni�g[chn[ch� fc`_*�

Ciq_p_l(�nb_�[giohn�i `�cha_mn_^�_h_las�[p[cf[\f_�`il�g[chn_h[h]_�[h^�aliqnb�cm�^_j_h^_hn�

ih�nb_�[\cfcns�i `�nb_�`cmb�ni�^ca_mn�[h^�oncfct_�_h_las�`lig�nb_�`__^*� @h_las�fimn�ch�nb_�`ilg�

i ` �̀ [_]_m(�olch_�[h^�acff�_r]l_ncihm(�il�om_^�ch�g_n[\ifcmg(�cm�hin�[p[cf[\f_�`il�̂ _jimcncih�[m�

\i^s�aliqnb*� ?c``_l_hn�mj_]c_m�jimm_mm�p[lscha�][j[]cnc_m� ni� ^ca_mn�^c``_l_hn�miol]_m�i `�

_h_las�[h^�jlin_ch*� Ail�_r[gjf_(� mig_�b_l\cpiliom� `cmb�mj_]c_m� mo]b�[m�ncf[jc[�][h�om_�

][l\ibs^l[n_m�[m�[�g[dil�_h_las�miol]_�$=o^^chanih(�-535%*� N[fgihc^m(�biq_p_l(�qbc]b�[l_�

][lhcpiliom(� om_�][l\ibs^l[n_m�jiilfs�[h^�l_fs�gil_�ih�jlin_ch�[h^�`[n�`il�_h_las�$C[d_h�

N[� J9#� -55/\7� =ol_[o� N[� J R#� -553%*� <]]il^chafs(� [h� oh^_lmn[h^cha� i ` � [hs� _``_]nm�

nl[hma_h_mcm� b[m� ih� _h_las� ^ca_mnc\cfcns� [h^� ]ihp_lmcih� cm� [� ]lcnc][f� \ci_h_la_nc]�

]ihmc^_l[ncih�`il�[ko[]ofnol_�jl[]ncncih_lm*

)&,&)� 7ZXVdeZSZ]Zej&

Acmb(�fce_�[ff�[hcg[fm(� gomn�]ih`ilg�ni�nb_�f[qm�i `�nb_lgi^sh[gc]m*� @h_las�][hhin�

\_�]l_[n_^�il�̂ _mnlis_^�$Ff_c\_l(� -531%*� Iin�[ff�_h_las�]ihn[ch_^�qcnbch�nb_�cha_mn_^� `ii^(�

biq_p_l(� cm� [p[cf[\f_� `il�g_n[\ifcmg*� Nig_�_h_las(� ch� nb_� `ilg�i`�oh^ca_mn_^�jlin_ch(�

][l\ibs^l[n_(�[h^�fcjc^(�cm�fimn�[m�]igjih_hnm�i ` �̀ [_]_m*� Ob_�^c``_l_h]_�\_nq__h�nb_�chn[e_�

i `�[�honlc_hn�mo]b�[m�jlin_ch(� [h^�nb_�[giohn�l_]ip_l_^�ch�nb_�`[_]_m�cm�a_h_l[ffs�]ihmc^_l_^�

nb_�jilncih�i `�jlin_ch�^ca_mn_^*� Ob_�ko[hncns�i`�_h_las�qbc]b�cm� [p[cf[\f_�ni� nb_� `cmb�cm�

^_j_h^_hn�hin�ihfs�ih�biq�go]b�`__^�nb_s�_[n�\on�[fmi�ni�qb[n�_rn_hn�nb_s�^ca_mn�nb_�_h_las�

ch�nb_�`__^7�mcgcf[lfs(�nb_�jlijilncih�i `�_[]b�honlc_hn�]ihn[ch_^�ch�nb_�`__^�qbc]b�cm�[p[cf[\f_�

ni�nb_�`cmb�cm�^_j_h^_hn�ni�qb[n�^_al__�nb_s�^ca_mn�_[]b�honlc_hn*

4



Ob_�l_f[ncp_�_``c]c_h]c_m�i ` �̂ c``_l_hn�g_nbi^m�i ` �̀ [_][f�]iff_]ncih�_gjfis_^�ch�`cmb�

^ca_mnc\cfcns�_rj_lcg_hnm�l_g[ch�]ihnlip_lmc[G� ?c``c]ofnc_m�[lcm_�ch�nb[n�`[_][f�_r]l_ncihm�i`�

`cmb� [l_� momj_h^_^� il�^cmmifp_^� ch� f[la_� pifog_m� i ` �q[n_l*� ?cl_]n�g_nbi^m� i `�`[_][f�

]iff_]ncih�l_fs�ojih�nb_�]igjf_n_�]iff_]ncih�i ` �̀ [_]_m�[h^�[h�[]]ol[n_�g_[mol_�i ` �̀ __^�chn[e_�

$>bio\_ln�N[�J9#� -54.7�Q_hm)>[jj_ff(� -541%*� Ob_�ch^cl_]n�il�ch^c][nil�g_nbi^(�$c*_*(�[^^cha�

[h� ch^ca_mnc\f_� g[le_l� mo]b� [m� ]bligc]� irc^_� $>ldJ(%� ni� nb_� `__^%(� cm� f_mm� n_]bhc][ffs�

^_g[h^cha�nb[h�nb_�^cl_]n�g_nbi^�ch�nb[n�ihfs�m[gjf_m�i ` �̀ [_]_m�[h^�`__^�[l_�l_kocl_^�`il�

[h[fsmcm*� Ionlc_hn�]ih]_hnl[ncihm�ch�nb_�`__^�[h^�nb_�`[_]_m�[l_�g_[mol_^�[h^�]igj[l_^�qcnb�

nbim_�i`�[h�ch^ca_mnc\f_�g[le_l*� Ob_�n[he�̂ _mcah�om_^�nblioabion�nb_�jl_m_hn�mno^s�mcgof[n_^�

nb[n�qbc]b�cm�nsjc][ffs�_h]iohn_l_^�ch�[�]igg_l]c[f�[ko[]ofnol_�`[]cfcns�\on�q[m�gi^c`c_^(�

omcha� [� â\fi]echa� ]ifoghä(� ni� jl_p_hn� `[_]_m� il� `__^� `lig�_rcncha� ^iqh�nb_� n[he�^l[ch�

$Acaol_� -*-%*� C[d_h�_ +[ +*� $-55/[%� `ioh^� hi�mcahc`c][hn�^c``_l_h]_�ch�^ca_mnc\cfcns�omcha�

^cl_]n�il�ch^cl_]n�g_nbi^m*� >bi�N[�JT%� $-54.%�[h^�?_�Ncfp[�[h^�K_l_l[�$-55.%�jimnof[n_^�nb[n�

qcnb�jlij_l�`[_][f�]iff_]ncih�g_nbi^m(�f_[]bcha�i`�honlc_hnm�^i_m�hin�b[p_�[�mcahc`c][hn�_``_]n�

ih� nb_�^ca_mnc\cfcns�][f]of[ncihm�qbcf_�<omnl_ha�$-534%�[h^�Gc_^�N[�JT%� $-54.%� mn[n_^�nb[n�

][f]of[ncihm�\[m_^�ih�`[_]_m�]iff_]n_^�`cr%g�q[n_l�ip_l_mncg[n_�^ca_mnc\cfcns�^o_�ni�fimm�i`�

q[n_l)mifo\f_�honlc_hnm*� Nnlcjjcha� `[_]_m� `lig� nb_� `cmb�^cl_]nfs�il�l_gip[f�\s� chn_mnch[f�

^cmm_]ncih� [pic^m� nb_�jimmc\cfcns�i `�f_[]bcha�\on� chnli^o]_m� nb_�jli\[\cfcns�i `�l_gipcha�

`[_]_m�hin�]igjf_n_fs�̂ ca_mn_^�$<omnl_ha(� -5347�A_ll[lcm�N[�JT%#�-542%(�il�]ihn[gch[n_^�qcnb�

olch_�[h^�\i^s�go]om�$C[d_h�N[�JT%#� -55/[%*� A[_][f�g[n_lc[f�l_gip_^�`lig�nb_�chn_mnch_�

\_`il_�]igjf_ncih�i ` � h[nol[f�^ca_mncih�qcff�l_mofn�ch�fiq_l�̂ ca_mnc\cfcns�nb[h�nb[n�i\n[ch_^



Acaol_�-*-
?c[al[g�i`�nb_�aliqnb�n[he*�R[n_l�cm�mojjfc_^�`lig�nb_�g[ch�b_[^_l�fch_(�]cl]of[n_m�nblioab�
nb_�n[he(�[h^�_rcnm�\s�nb_�^l[ch*�< �â\fi]echa�]ifoghä�cm�om_^�ni�jl_p_hn�`[_]_m�[h^�_r]_mm�
`__^�`lig�_rcncha�nb_�n[he�ih�^[n[�]iff_]ncih�̂ [sm*

bÑ[^Ñl�fch[�
C(,�ch`fiq

]f[gj Kf[[n`ff[[[�]ip[l

=fi]echa�>ifoghjogj

mn[h^jcj_

^l[ch

-,



qcnb�`[_]_m�]iff_]n_^�`chg�nb_�q[n_l*� ?_�Ncfp[�[h^�K_l_l[�$-540%�moaa_mn_^�nb[n�jl_g[nol_�

_p[]o[ncih�i `�`[_]_m�\s�_r]cn_^� `cmb�g[s�^_]l_[m_�_mncg[n_m�i ` �̂ ca_mnc\cfcns�]igj[l_^�ni�

oh_r]cn_^�`cmb*� C[d_h�N[�JT%�$-55/[%�l_jiln_^�[fgimn�5!�i ` �nb_�nin[f�#&2 _][f��^ls�q_cabn�q[m�

`cmb�m][f_m*� Iih_�i ` �nb_�[`il_g_hncih_^�`cmb�`[_][f�]iff_]ncih�n_]bhcko_m�[l_�qcnbion�_llil*�

Ob_� ai[f�i `�nb_�jl_m_hn�mno^s�q[m�ni�g_[mol_�nb_�`__^�^ca_mnc\cfcns�\s�nl[hma_hc]�`cmb�[h^�

]ihnlif�`cmb(�omcha� g_nbi^m�qbc]b�[nn_gjn�ni�gchcgct_�nb_�[`il_g_hncih_^�miol]_m�i ` �_llil*

A[_]_m� [l_� [� ]ig\ch[ncih� i `� oh^ca_mn_^� `ii^� ]igjih_hnm� [h^� nb_� l_g[chm� i ` �

go]im[f�]_ffm(�^ca_mncp_�_htsg_m�[h^�inb_l�̂ ca_mncp_�m_]l_ncihm�$>bi�N[�JT%#� -54.%*� Phf_mm�

[h�[ffiq[h]_�cm�g[^_�`il�nb_�`[_][f�ch]fomcih�i `�_h^ia_hiom�ilcach(�[�ánlo_ä#�_mncg[n_� i ` �

^ca_mnc\cfcns� ][h� hin� \_� g[^_� \on� chmn_[^� [h� á[jj[l_hnà� ^ca_mnc\cfcns� cm� ^_n_lgch_^(� [m�

][f]of[n_^�qcnb�nb_�_ko[ncih�\_fiq*

/XXJY%U � M [P %%: U h � !;"3)!>"� % � )((� v� $ � P; 6 c$( $�O % % M � H
*?DCA;7?C�8776�  (A<-2�83757B

-*0*.� A__^�]ihp_lmcih*

Klipc^cha� hiolcmbg_hn� `il� l[jc^fs�aliqcha� m[fgih�][h�\_� _rj_hmcp_(� qcnb� `__^�

jol]b[m_m�[]]iohncha�`il�ip_l�0,!�i `�nb_�nin[f�jli^o]ncih�]imnm�$N[oh^_lm(� -551%*� Ob_�`cmb�

jlin_ch�[h^�icf�h__^_^�ni�g[e_�`cmb�`__^�cm�\_]igcha� ch]l_[mchafs�^c``c]ofn�[h^�]imnfs�ni�

[]kocl_�[m�nb_�[ko[]ofnol_�ch^omnls�_rj[h^m*� >ihm_ko_hnfs�cn�cm�cgjiln[hn�ni�g[rcgct_�`__^�

]ihp_lmcih�_``c]c_h]s*� =_nn_l�oh^_lmn[h^cha�i ` �̀ cmb�honlcncih[f�l_kocl_g_hnm�b[m�cgjlip_^�
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<]]ol[n_�g_[mol_�i ` �̀ __^�chn[e_�cm�cgjiln[hn�qb_h�[nn_gjncha�ni�ko[hnc`s�biq�go]b�

`__^�cm�]ihp_ln_^�chni�`cmb�ncmmo_*� Dh�aliqnb�nlc[fm�qb_l_�`cmb�[l_�`_^�ni�m[nc[ncih(� nb_l_�cm�

omo[ffs�oh_[n_h�`__^�f_`n�ch�nb_�n[he�[h^�nbcm�l_g[chcha�oh_[n_h�`__^�gomn�\_�mo\nl[]n_^�`nig�

nb_�[giohn�i ` �̀ __^�i``_l_^�ni�^_n_lgch_�[]no[f�`__^�chn[e_*� Ob_�[giohn�i ` �̀ __^�_[n_h�][h�

\_�^_n_lgch_^�nblioab�g_[mol_gicnm�ih�nb_�a[mnli)chn_mnch[f�nl[]n�omcha�`__^�f[\_ff_^�qcnb�
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Ciq_p_l(� nb_m_� n_]bhcko_m� mnl_mm� nb_� `cmb�qb_h�g_[mol_g_hnm� [l_� n[e_h� nb_l_\s�\_cha�

^cm[^p[hn[a_iom�^olcha�_rn_h^_^�aliqnb�nlc[fm*� <]]ol[n_�g_[mol_g_hn�i `�nb_�`__^�_hn_lcha�
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i `�nb_�]b_gc][f�]ihn_hn�i `�mcr�g[dil�]igjih_hnm6�q[n_l(�]lo^_�jlin_ch(� fcjc^(�]lo^_�`c\l_(�
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ch�\i^s�]igjimcncih�j_lgcnm� ^_n_lgch[ncih�i ` �nb_�_``c]c_h]s�i ` �honlc_hn�nl[hm`_l�`clig�nb_�
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Pncfct[ncih�i ` �\i^s�l_m_lp_m�^olcha�mn[lp[ncih�][h�[fmi�\_�_p[fo[n_^�omcha�jlircg[n_�
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^_n_lgchcha�g_n[\ifc]�l[n_�qbc]b�chpifp_m�g_[molcha�nb_�l[n_�i ` �irsa_h�]ihmogjncih�i ` �nb_�

ila[hcmg*� Ob_�[giohn�i `�irsa_h�^cmmifp_^�ch�q[n_l�][h�\_�^_n_lgch_^�qcnb�l_f[ncp_�_[m_�

[h^�l_fc[\cfcns�$>_]b(� -55,%*� Ob_�_h_las�]ihn[ch_^�ch�[�honlc_hnäm�gif_]of_m�cm�l_f_[m_^�qb_h�

nbim_�gif_]of_m�[l_�irc^ct_^(�[h^�̂ olcha�[_li\c]� irc^[ncih(�nb_�[giohn�i `�irsa_h�]ihmog_^�

][h�\_�l_f[n_^�ni�nb_�ko[hncns�i ` �_h_las�oncfct_^�\s�nb_�`cmb*

?[n[�i `�irsa_h�]ihmogjncih�\s� `cmb�[fmi�jlipc^_m�nb_�h_]_mm[ls�ch`ilg[ncih� `il�

^_n_lgchcha� q[n_l� `ciq� l_kocl_g_hnm� ch� [� `cmb� ]ofnol_� ij_l[ncih� $Acp_fmn[^(� -544%*�

Fhiqf_^a_�i `�nb_�^cmmifp_^�irsa_h�]ih]_hnl[ncih�ch�nb_�^_fcp_ls�q[n_l�[h^�nb_�`cmbäm�l[n_�

i`�irsa_h�]ihmogjncih�][h�\_�om_^�ni�^_n_lgch_�nb_�l_kocl_^�`fiq�l[n_�i ` �q[n_l*� Rcnb�nb_�
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ch]fo^_^�ch�nb_�ip_l[ff�]imn�i `�jli^o]ncih*

)&,&,&)&)� 4TeZgZej�]VgV]�R_U�^VeRS`]Zd^&

Dh�`cmb�l_mjclig_nls�mno^c_m(�nb_�[]ncpcns�mn[n_�i `�nb_�[hcg[f�gomn�\_�]ihmc^_l_^*� Als�
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Ail� g[gg[fm� [h^� \cl^m(� nb_� l[n_� i `� _h_las� g_n[\ifcmg� ch� [� nb_lgih_onl[f�
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$Als(� -53-7� =l_nn�[h^�Blip_m(� -5357�>_]b(� -55,%*

)&,&,&)&*� 9RTe`cd�Z_W]fV_TZ_X�WZdY�^VeRS`]Zd^&
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[mmcgcf[ncih%�$O[h^f_l�[h^�=_[gcmb(� -5357�?[\liqmec(� -542%*� Ob_�_``_]n�i ` �\i8`s�mct_�ih�
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ih_(�\on�qcnb�[�mfij_�â\ ä�nb[n�cm�f_mm�nb[h�ih_�$>_]b(� -55,%*

Ob_�g_n[\ifc]�l[n_m�i `�`_^�`cmb�[l_�bcab_l�nb[h�nbim_�i `�`cmb�ch�[ �jimn)[\miljncp_�

`__^cha�mn[n_*� Nj_]c`c]�^sh[gc]�[]ncih�$N?<%�il�nb_�b_[n�ch]l_g_hn�i ` �̀ __^cha�cm�^_`ch_^�[m�

nb_�ch]l_[m_�ch�b_[n�jli^o]ncih�`iffiqcha�]ihmogjncih�i`�̀ __^�\s�[h�[hcg[f�$Ei\fcha�[h^�

?[pc_m(� -54,7�Ei\fcha(� -54-%*� Obcm�b_[n�cm�jli^o]_^�[m�[�]ihm_ko_h]_�i ` �nb_�_rnl[�qile
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_rj_h^_^�̂ o_�ni�cha_mncih(�^ca_mncih�[h^�oncfct[ncih�i `�nb_�`__^*� =inb�ko[hncns�i ` �̀ __^�[h^�

\[f[h]_�i`�honlc_hnm�ch�nb_�`__^�qcff�[``_]n�g_n[\ifcmg�$=_[gcmb(� -5307�Ei\fcha�[h^�?[pc_m(�

-54,7�Ailm\_la(� -553%*� O[h^f_l�[h^�=_[gcmb�$-54,%�l_jiln_^�N?<�q[m�jimcncp_fs�l_f[n_^�

ni�_h_las�cha_mn_^�[h^�nb_�f_p_f�i ` �̂ c_n[ls�jlin_ch*

)&,&,&)&+� EVdaZcReZ`_�TYR^SVcd&

Rbcf_�[�f[la_�p[lc_ns�i ` �l_mjcl[ncih�]b[g\_lm�b[p_�\__h�^_mcah_^�ni�[]]iggi^[n_�

nb_�^cp_lmcns�i ` �̀ cmb�mct_m(�mb[j_m(�[h^�\_b[pciolm(�msmn_gm�a_h_l[ffs�`[ff�chni�nqi�][n_ailc_m6�

]fim_^�[h^�`fiq)nblioab�l_mjclig_n_lm*

Dh�[�]fim_^�l_mjclig_n_l(�\_�cn�[�mn[nc]�il�mqcggcha�^_mcah(� nb_�^cmmifp_^�irsa_h�

]ih]_hnl[ncih�jlial_mmcp_fs�^_]l_[m_m�[m�nb_�`cmb�oncfct_�nb_�irsa_h� $=liqh�N[�[+*(� -5407�

>_]b(� -55,7� Go][m(� -552%*� Ob_�q[n_l� ch�[�]fim_^(� mn[nc](� l_mjclig_n_l�^i_m� hin�gip_7�

]ihp_lm_fs(� ch�]fim_^(� mqcggcha�l_mjcl[ncih�]b[g\_lm� $nsjc][ffs�^_mcah_^�[m�[�nohh_f�il�

no\_%�nb_�q[n_l�`fiq�l[n_�][h�\_�l_aof[n_^�[h^�g_[mol_^*� Acmb�mqcg�[a[chmn�[�]oll_hn�[h^�

irsa_h�ojn[e_�ch�l_f[ncih�ni�mqcggcha�mj__^�cm�^_n_lgch_^�$=l_nn(� -5207�>_]b(�-55,7�Go][m(�

-5527�Blinnog�[h^�Ncabifn(� -554%*

Jj_h�il� `fiq)nblioab� l_mjclig_n_lm� [l_�^_mcah_^� ni� b[p_� [�]ihmn[hn�q[n_l� `fiq�

_hn_lcha�[h^�f_[pcha�nb_�l_mjcl[nils�]b[g\_l(�qcnb�nb_�][j[\cfcns�i `�[^domncha�`fiq�l[n_m�ni�

_hmol_�[h�[jjl_]c[\f_�^c``_l_h]_�\_nq__h�nb_�irsa_h�]ihn_hn�g_[mol_^�[n�nb_�_hnl[h]_�[h^�

_rcn�i `�nb_�]b[g\_l�$>_]b�N[�[+*(� -5417�>_]b(� -55,7�?[p_hjiln�N[�J9#� -55,7�Go][m(� -552%*�

Oi� _fcgch[n_�nb_�_``_]nm�i `�mnl_mm� nsjc][ffs�_h]iohn_l_^�qb_h�`cmb�[l_�nl[hmjiln_^�`clig�[�

acp_h�n[he�ni�nb_�l_mjclig_n_l(�nb_�l_[lcha�n[hem�om_^�ch�nb_�jl_m_hn�mno^s�q_l_�^_mcah_^�ni�

`[]cfcn[n_�nb_cl�l[jc^�]ihp_lmcih�chni�[�`fiq)nblioab�l_mjcl[ncih�]b[g\_l�$Acaol_�-*.%*
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Acaol_�-*.
?c[al[g�i `�nb_�mchaf_�j[mm(� `fiq)nblioab�l_mjclig_n_l*�< �lo\\_l�mnijj_l�cm�jf[]_^�ch�nb_�
_rn_lh[f�mn[h^jcj_�ni�l[cm_�nb_�q[n_l�qcnbch�nb_�n[he�`lig�f_p_f�-�ni�f_p_f�.*� Ob_�n[he�cm�nb_h�
m_[f_^�[n�nb_�nij�omcha�[�jf_rcaf[mm�]ip_l�]f[gj_^�^iqh�ip_l�[�q[n_l�jlii`�a[me_n*�R[n_l�cm�
mojjfc_^� `lig� nb_�g[ch�b_[^_l�fch_(� ]cl]of[n_m� nblioab�nb_� n[he(� [h^�_rcnm� \s�nb_�^l[ch*�
?cmmifp_^�irsa_h�]ih]_hnl[ncih�cm�g_[mol_^�[n�nb_�ch`fiq�[h^�ion`fiq*

irsa_h�_f_]nli^_

b_[^_l�fch_

]f[gj
ip_l`fiq

[p[fp_
f_p_f�. f_p_f�-

jogj

mn[h^jcj_

^l[ch
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M_a[l^f_mm�i `�qbc]b�msmn_g�cm�om_^(�cn�cm�cgjiln[hn�ni�ch]fo^_�[�â\f[heä�n[he�$qcnbion�

`cmb%�mi�]ill_]ncihm�][h�\_�g[^_�`il�[hs�irsa_h)]ihmogcha�il�jli^o]cha�g[n_lc[f�mo]b�[m�

\[]n_lc[�il�[fa[_�ch�nb_�q[n_l�il�[nn[]b_^�ni�nb_�]b[g\_l�$>_]b(�-55,%*� Ob_�irsa_h�_f_]nli^_�

mbiof^�[fmi�\_�][fc\l[n_^�`c_ko_hnfs*

)&,&-� FeRcgReZ`_&

?olcha�mj[qhcha�gcal[ncihm(�qchn_lcha(�i l�qb_h�fi][f�`ii^�[\oh^[h]_�^cgchcmb_m(�

g[hs� mj_]c_m�i `�`cmb(� ch]fo^cha�m[fgihc^m(�oh^_lai�h[nol[f�j_lci^m�i ` �mn[lp[ncih*� D` �nb_�

^c_n[ls�_h_las�chn[e_�^olcha�`ii^�̂ _jlcp[ncih�cm�f_mm�nb[h�nb_�l[n_�i `�b_[n�jli^o]ncih(�_h_las�

l_m_lp_m�[l_�l_^cl_]n_^�`cig�aliqnb�ni�mojjiln�\[m[f�g_n[\ifcmg�$>bi�N[�JT%#� -54.7�Nogjn_l�

N[�J R#� -55-%*

<m�aliqnb�bilgih_�cm� fce_fs�ni� [``_]n�[jj_ncn_�[h^�inb_l�[mj_]nm�i ` �̀ cmb�\_b[pcil(�

jo\fc]�]ih]_lh�[m�ni�nb_�jimmc\f_�_]ifiac][f�cgj[]n�i `�nl[hma_hc]�n_]bhifias�b[m�f_^�ni�nb_�

[mm_mmg_hn�i `�̀ il[acha�[h^�[hncjl_^[nil�\_b[pciol�i `�aliqnb�_hb[h]_^�nl[hma_hc]�m[fgih�

$<\l[b[gm� [h^�Nonn_lfch(� ch�jl_mm%*� Ph^_l�h[nol[f�]ih^cncihm�qb_l_� `ii^�cm� fce_fs�ni�\_�

fcgcn_^(� nb_� aliqnb� l[n_m� i `�nl[hma_hc]� m[fgih�g[s�\_� mcahc`c][hnfs� l_^o]_^� l_f[ncp_� ni�

]ofnol_^�]iohn_lj[lnm*� <\l[b[gm�[h^�Nonn_lfch�$ch�jl_mm%�n_mn_^�nb_�bsjinb_mcm�nb[n�nl[hma_hc]�

m[fgih�_rbc\cncha�al_[n_l�[jj_ncn_�qiof^�mo\d_]n�nb_gm_fp_m�ni�al_[n_l�lcmem�i `�jl_^[ncih�ni�

m_]ol_�`ii^*� Obcm�mno^s�^_gihmnl[n_^�nb[n�nl[hma_hc]�<nf[hnc]�m[fgih�mj_hn�mcahc`c][hnfs�

fiha_l�j_lci^m�nb[h�]ihnlif�`cmb�`__^cha�ch�nb_�jl_m_h]_�i `�[�jl_^[nil�[h^�]ihmog_^�gil_�

`__^� [n� nb[n� fi][ncih*� Nch]_� nl[hma_hc]m� b[p_�hin�\__h� n_mn_^�\s� nb_� jli]_mm� i `�h[nol[f�

m_f_]ncih(�cn�cm�fce_fs�nb[n�nl[hma_hc]�`cmb(�qb_h�mo\d_]n_^�ni�nb_�lcaiolm�i ` �h[nol_(�qcff�b[p_

.,



l_^o]_^� `cnh_mm�qcnb�l_mj_]n�ni� hih)a_h_nc][cfs�gi^c`c_^� `cmb*� Ob_�l_mjihm_�\s� `cmb�ni�

_rn_h^_^�j_lci^m� i `�`ii^� mbiln[a_� cm� ^_]l_[m_^�g_n[\ifcmg(� l_`f_]n_^�\s� fiq_l�irsa_h�

]ihmogjncih�l[n_m�$H_bh_l�[h^�Rc_m_l(� -5507�G[o``�[h^�Rii^(� -552%*� D ` �nl[hma_hc]�`cmb�

g[chn[ch�[�bcab_l�g_n[\ifc]�l[n_�nb[h�]ihnlifm�^olcha�`__^�̂ _jlcp[ncih(�nbcm�g[s�l_h^_l�nb_g�

[n� [�^cm[^p[hn[a_�ionmc^_�i ` �nb_� chn_hmcp_�[ko[]ofnol_�_hpclihg_hn� [m� nb_cl�_h^ia_hiom�

_h_las�l_m_lp_m�qcff�\_�om_^�oj�koc]e_l*

)&-� 8iaVcZ^V_eR]�WZdY&

?o_�ni� mcahc`c][hn�^cmmcg cf[lcns� ch�aliqnb�l[n_m�\_nq__h� nl[hma_hc]� `cmb�[h^�hih)�

a_h_nc][ffs� gi^c`c_^� ]ihnlifm(� nb_l_� cm� [� fcgcn_^� j_lci^� qb_h� _rj_lcg_hnm� ][h� \_�

mcgofn[h_iomfs� ]ih^o]n_^� omcha� `cmb� i `� ]igj[l[\f_� \i^s� q_cabn*� >ihm_ko_hnfs(� [�

ánl[hma_hc]� fch_à�qcnb�[h�chn_lg_^c[n_�aliqnb�l[n_�q[m�om_^�ch�nb_�jl_m_hn�_rj_lcg_hn�ni�

_rn_h^� nb_� j_lci^� ch� qbc]b� nl[hma_hc]� [h^� ]ihnlif� `cmb� q_l_� i ` �_ko[f� \i^s� q_cabnm*�

?c``_l_h]_m�ch�aliqnb�_hb[h]_g_hn�\_nq__h�nl[hma_hc]�fch_m�jli\[\fs�[lcm_� c̀r:g�[�hog\_l�

i `�̀ []nilm�mo]b�[m�nb_�]bligimig[f�mcn_�i `�chn_al[ncih(�nb_�hog\_l�i ` �a_h_�]ijc_m�chn_al[n_^(�

[h^�nb_�nsj_+_``_]ncp_h_mm�i ` �jligin_l�om_^�$Hi[p�N[�J9#� -55.%*

@rj_lcg_hn[f�`cmb�om_^�[m�l_]cjc_hnm�i `�nb_�aliqnb�bilgih_�nl[hma_h_�[m�q_ff�[m�nb_�

hih)a_h_nc][ffs�gi^c`c_^�]ihnlifm�q_l_�<nf[hnc]�m[fgih� @JTUW�ZJTJY!�`cig�N[chn�Eibh�Mcp_l�

mni]e*�I_q�=lohmqc]e(�>[h[^[*� <ff�_aam�[h^�̀ cmb�q_l_�jli^o]_^�[h^�l_[l_^�[n�<ko[=iohX�

A[lgm�ch�Klch]_�@^q[l^�Dmf[h^(� [�aip_lhg_hn)chmj_]n_^�b[n]b_ls�̂ _mcah_^�qcnb�nb_�l_kocl_^�

m_]olcns�msmn_gm�ni�jl_p_hn�nb_�_m][j_�i `�a_h_nc][ffs�gi^c`c_^�ila[hcmgm�chni�nb_�h[nol[f�

_hpclihg_hn*

<h�á[ff�`cmbà�]bcg_lc]�nl[hma_h_�q[m�]ihmnlo]n_^�i `�[h�[hnc`cl__t_�jlin_ch�jligin_l

.-



`clig�i]_[h�jion�b:JLYWaWJYLNZ�JUNYRLJV\Z!�^lcpcha�nb_�Ñ$jl_mmcih�i `�[�]bchiie�m[fgih�

b<VLWYQ`VLQ\Z�[ZQJ^`[ZLQJ!�aliqnb�bilgih_�a_h_�$C_q�N[�[ +*(� -551%*� b c�`[ff�-545(�nbcm�

nl[hma_h_�q[m�gc]lichd_]n_^� $[jjlircg[n_fs�-,X�]ijc_m�j_l�_aa%�nblioab�nb_�gc]lijsf_�chni�

nb_�]snijf[mg�i `�hilg[f�`_lncfct_^(�hih)[]ncp[n_^�_aam�$Nb_[lm�_l�[+*� -55.%*� Hcfn�`cig�ih_�

i `�nb_�`[mn�aliqcha�nl[hma_hc]�g[f_m�[lcmcha�`cig�nb_�chd_]n_^�_aam�$K(�)�K[l_hn[f�a_h_l[ncih%(�

qbc]b�m_ro[ffs�g[nol_^�ch�nb_�̀ [ff�i `�-55-(�q[m�]limm_^�qcnb�[ �hih)nl[hma_hc]�`_g[f_*� <�̀ [mn�

aliqcha(�nl[hma_hc]�`_g[f_�$A(%�l_mofncha�̀ cig�nbcm�g[ncha�q[m�]limm_^�qcnb�[�hih)nl[hma_hc]�

g[f_� ch� nb_� `[ff� i ` � -552*� Ob_� jlia_hs� i `�nbcm� f[mn� j[clcha� _rbc\cn_^� [� \cgi^[f� mct_�

^cmnlc\oncih�[n�nb_�`cha_lfcha�mn[a_�ch�Eoh_(�[�jb_hig_hih�hin�hilg[ffs�m__h�ohncf�nb_�`clmn�

[onogh�i `�aliqnb�$Obilj_(� -5337�Obilj_�N[%� [+(�-54,%*� >ihm_ko_hnfs(�nb_�nqi�gi^_m�]iof^�

\_�m_j[l[n_^�\[m_^�ih�`ile�f_hanb�[\ip_�[h^�\_fiq�4*,�]g(�q cnb�[ �l[nci�i `1,61,�\_nq__h�nb_�

nqi�gi^_m(�nsjc][f�i `�nb_�H_h^_fc[h�m_al_a[ncih�i `�[�a_h_�chm_ln�ih�[�mchaf_�]bligimig_*�

Obcm�m_j[l[ncih�q[m�f[n_l�]ih`clg_^�\s�nb_�_r]fomcp_�jl_m_h]_�i ` �nb_�nl[hma_h_�ch�nb_�ojj_l�

gi^[f�alioj�omcha�jifsg_l[m_�]b[ch�l_[]ncih�$O[\f_� -*-%*� Ob_�nl[hma_hc]�`cmb�om_^�ch�nb_�

jl_m_hn�_rj_lcg_hn�q_l_�`cig�nb_�ojj_l�gnrf[f�alioj�i `�nb_�-552�mj[qhcha*� <fmi�ch�nb_�` X �

i `�-552(�hih)nl[hma_hc]�g cfn�[h^�_aam�`cig�nb_�m[g_�N[chn�Eibh�Mcp_l�mni]e�q_l_�om_^�ni�

a_h_l[n_�hih)nl[hma_hc]�`cmb�om_^�[m�]ihnlifm*

)&.� BS[VTeZgVd&

Phfce_�g[gg[fc[h�fcp_mni]e(�nb_�_aam�i `�gimn�`[lg_^�`cmb�[l_�l_[^cfs�[p[cf[\f_�ch�

YZXY� _f^SVcd$� [l_� `_lncfct_^� _rn_lh[ffs� [h^� ^i� hin� l_kocl_� `olnb_l� om_� i `�nb_� `_g[f_�

l_jli^o]ncp_�nl[]n�`il�nb_� ]igjf_ncih�i `�̂ _p_fijg_hn7�mo]b�]b[l[]n_lcmnc]m�jimcncih�`cmb�[m�

_r]_ff_hn�][h^c^[n_m�`il�a_h_nc]�g[hcjof[ncih*� Dh�[^^cncih�ni�<nf[hnc]�m[fgih(�m_p_l[f�inb_l
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O[\f_�-*-
?_n_]ncih�i `�[h�á[ff�`cmbá�]bcg_lc]�aliqnb�bihhih_�nl[hma_h_�ch� a_h_l[ncih�nl[hma_hc]�
<nf[hnc]�m[fgih� @JTUW�ZJTJY!�omcha�jifsg_l[m_�]b[ch�l_[]ncih�$K>M%*� =inb�\fii^�[h^�
ncmmo_�m[gjf_m�q_l_�om_^�`il�nl[hma_h_�p_lc`c][ncih*

=fii^�m[gjf_ Ocmmo_�m[gjf_�$mech�[h^�gom]f_%

@rj_lcg_hn[f     
alioj Kimcncp_ I_a[ncp_ Kimcncp_ I_a[ncp_

>ihnlif , .0 I+< I+<

Ol[hma_hc] 00 , --. ,
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]igg_l]c[ffs�cgjiln[hn�[ko[]ofnol_�mj_]c_m�mo]b�[m�ncf[jc[(�<YNWLQYWURZ�VRTW[RL\Z�$M[bg[h�

[h^�H[]f_[h(� -55.%(�]b[cg_f�][n`cmb(�6L[JT\Y\Z�X\VL[J[\Z�$?ohb[g�N[�J9#� -543%(�]iggih�

][lj(�1`XYRV\Z�LJYXRW�$>b_h�N[�J9#� -55/7�Hi[p�N[�JT%#� -551%(�[h^�<l]nc]�]b[l(�@JT]NTRV\Z�

JTXRV\Z#�b[p_�]oll_hnfs�\__h�chm_ln_^�qcnb�p[lciom�nl[hma_h_m�[h^�nb_�jin_hnc[f�\_h_`cnm�i `�

nbcm�n_]bhifias�ni�`cmb�`[lgcha�cm�\_cha�[mm_mm_^*

Ob_�joljim_�i `�nb_�jl_m_hn�mno^s�cm�ni�]igjcf_�\[mc]�\ci_h_la_nc]� ch`ilg[ncih�ih�

jl_mgifn�aliqnb�_hb[h]_^�nl[hma_hc]�m[fgih*� Obcm�ch<lg[ncih�cm�l_kocl_^�ni�^_`ch_�mig_�

i`�nb_�gil_� cgjiln[hn�jli^o]ncih�j[l[g_n_lm�[h^�ni�l_p_[f�[hs�l_kocl_g_hnm�nb[n�qcff�\_�

h_]_mm[ls�ni�[]]iggi^[n_�mo]b�`cmb�ch�[�]igg_l]c[f�m_nncha*

Ob_�mj_]c`c]�i\d_]ncp_m�i `�nbcm�l_m_[l]b�[l_6

$D%� Oi�ko[hnc`s�[h^�]igj[l_�`__^�̂ ca_mnc\cfcns�[h^�]ihp_lmcih(�[m�q_ff�[m� aliqnb�l[n_�

[h^� \i^s� ]igjimcncih(� ch� aliqnb)_hb[h]_^� nl[hma_hc]� <nf[hnc]� m[fgih� l_[l_^� oh^_l�

mcgof[n_^�[ko[]ofnol_�]ih^cncihm�ni�nbim_�i `�a_h_nc][ffs�oh[fn_l_^�m[fgih�ip_l�[�q_cabn�

l[ha_�l_jl_m_hn[ncp_�i `�nb_�`c&_mb�q[n_l�mgifn�jli^o]ncih�jb[m_7

$cc%� Oi� ko[hnc`s� [h^� ]igj[l_� nb_� lionch_� g_n[\ifcmg(� [mm_mm_^� [m� l[n_� i `�irsa_h�

]ihmogjncih(� i `� nl[hma_hc]� m[fgih� l_f[ncp_� ni� nb[n� i `� ]ihnlif� `cmb� oh^_l� mcgof[n_^�

[ko[]ofnol_�]ih^cncihm7�[h^

$ccc%� Oi� chp_mnca[n_� nb_� _``_]nm� i `�nl[hma_h_mcm� ih�g_n[\ifcmg� [h^� \i^s� ]igjimcncih�

^olcha�`ii^�^_jlcp[ncih*
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*&(�:EBJG;�E4G8$�CEBG8<A�4A7�8A8E:L�7<:8FG<5<?<GL$�9887�

6BAI8EF<BA$�4A7�5B7L�6B@CBF<G<BA�B9�:EBJG;�8A;4A687�

GE4AF:8A<6�4G?4AG<6�F4?@BA�;/&+,-�/&+&."

*&)� <_ec`UfTeZ`_&

Ob_�mo]]_mm�i `�[hs�[ko[]ofnol_�p_hnol_�^_j_h^m�ojih�nb_�aliqnb�j_l`ilg[h]_�i `�
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`cmb�q_n�q_cabn�i `�nl[hma_hc]�<nf[hnc]�m[fgih�b@JTUW�ZJTJY!�[h^�]ihnlifm�`_^�ni�m[nc[ncih�
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O[\f_�.*4
M_al_mmcih�]i_``c]c_hnm�`il�nb_�l_f[ncih�\_nq__h�\i^s�]igjimcncih�[h^�_h_las�]ihn_hn�j_l�
ohcn�q_n�q_cabn�i `�nl[hma_hc]�<nf[hnc]�m[fgih�b@JTUW�ZJTJY!�[h^�]ihnlifm�`_^�ni�m[nc[ncih�
nbl__�ncg_m+^[s�ih�[�]igg_l]c[f�^c_n6�T�9�\ã�'�\(X=R �'� qb_l_�âQä�cm�j_l]_hn
]ihmncno_hn(� â\ãä(� �\+�[h^�â\X� [l_�l_al_mmcih�]i_``c]c_hnm(�[h^�â=Rä�cm�q_n�\i^s�q_cabn

T�$!�]ihmncno_hn%+a�q_n�
qn*�Acmb Acmb�mnl[ch \i \( \6 l.

Klin_ch >ihnlif -1*40-2 ,*,//. h+[ ,*2-

Ol[hma_hc] -1*,..1 ,*,-/3 h+[ ,*-3

?ls�g[nn_l >ihnlif .1/4/5 ,*-5. ),*,,.0 ,*4.

Ol[hma_hc] .,*3152 ,*-//2 ),*,,-3 ,*14

<mb >ihnlif .*0,/- ),*,/,1 ,*,,,1 ,*31

Ol[hma_hc] -*40,- ),*,-03 ,*,,,- ,*/3

Gcjc^ >ihnlif 1*13/- ,*.-04 ),*,,/- ,*25

Ol[hma_hc] .*401- ,*--33 ),*,,-1 ,*3-

Hicmnol_ >ihnlif 30*2-2- ),*-5. ,*,,.0 ,*4.

Ol[hma_hc] 35*.0,0 ),*-//2 ,*,,-3 ,*14

>igj[l[\f_� l_al_mmcih� ]i_``c]c_hnm� \_nq__h� nb_� nqi�
mcahc`c][hnfs�^c``_l_hn�$K�8�,*,1%
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^ls�g[nn_l(�[mb(�[h^�fcjc^�j_l]_hn[a_m�p[lc_^�fcnnf_�$8D).!%� qcnb�]b[ha_�ch�q_n�\i^s�q_cabn

.*0� ?cm]ommcih*

*&,&)� :c`heY&

Ob_� jl_m_hn� mno^s� ]ih`clg_^� nb[n� aliqnb� l[n_m� i `� nl[hma_hc]� <nf[hnc]� m[fgih�

]ihn[chcha� [�aliqnb�bilgih_�a_h_�q_l_�mcahc`c][hnfs�al_[n_l�nb[h�]ihnlif�m[fgih*� R_cabn�

mj_]c`c]� aliqnb�l[n_m�q_l_� h_[lfs�/)`if^�f[la_l�nb[h� `il�hih)a_h_nc][ffs�[fn_l_^� ]ihnlifm*�

Q[lc[\f_� l_mofnm� b[p_� \__h� i\m_lp_^� `il� aliqnb� _hb[h]_^� nl[hma_hc]� <nf[hnc]� m[fgih�

\_nq__h�^c``_l_hn�nl[hma_hc]� fch_m*� ?o�N[�JT%� $-55.%�[h^�Af_n]b_l�N[�J[%� $-55.%� l_jiln_^�

nl[hma_hc]�<nf[hnc]� m[fgih� .)� ni� 2)� `if^�f[la_l� ch�q_cabn�[n�[ �mj_]c`c]� [a_� nb[h�]ihnlif�

m[fgih(�qcnb�nb_�f[la_mn�nl[hma_hc]�`cmb�-/)`if^�f[la_l�nb[h�nb_�g_[h�q_cabn�i `�]ihnlif�`cmb*�

Ph`ilnoh[n_fs(� nb_m_�[onbilm� ^c^�hin�l_jiln�mj_]c`c]� aliqnb�l[n_m7� ^cl_]n�]igj[lcmih� ni�

aliqnb�aliqnb�l[n_m�ch�nb_�jl_m_hn�mno^s�cm�^c``c]ofn*� Ob_�g[ahcno^_�i `�aliqnb�_hb[h]_g_hn�

ch�nbcm� mno^s�q[m�[fmi� fiq_l�nb[h�nbim_�l_jiln_^� \s�?_pfch�N[�JT%� $-551\%�qbi� `ioh^�nb_�

[p_l[a_�q_cabn�i `�nl[hma_hc]�]ibi�m[fgih�b<VLWYQ`VLQ\Z�SRZ\[LQ!�q[m�-,)`if^�f[la_l�nb[h�

]ihnlif�`cmb�i `�nb_�m[g_�[a_*� Ubo�$-55.%�mj_]of[n_^�nb[n�̂ c``_l_h]_m�ch�aliqnb�_hb[h]_g_hn�

\_nq__h�nl[hma_hc]�fch_m�jli\[\fs�[lcm_�`cig�nb_�]bligimig[f�mcn_�i `�chn_al[ncih(� nb_�a_h_�

]ijs� hog\_l�[h^�nb_�nsj_�i `�jligin_l�om_^*

@ria_hiom�bilgih_�nl_[ng_hn(�qbcf_� mbiqcha�l_f[ncp_fs�jimcncp_�l_mofnm(� b[m�hin�

sc_f^_^�l[n_m�i `�aliqnb�al_[n_l�nb[h�nb_�-41!�ch]l_[m_�l_jiln_^�ch�nb_�jl_m_hn�mno^s*� >[p[lc�

N[�JT%� $-55/%�i\m_lp_^�nb[n�`cha_lfcha�acfnb_[^�m_[\l_[g�$1X[+O|m�[ol[l[%(� chd_]n_^�qcnb�

\ipch_� il�bog[h�aliqnb� bilgih_(�q_l_� -1!� f[la_l� nb[h� ]ihnlif� `cmb�i `�nb_� m[g_� [a_*�

Eop_hcf_� ]ibi�m[fgih�chd_]n_^�qcnb�\ipch_�aliqnb�bilgih_�_rbc\cn_^� --4!�q_cabn�a[ch�

ip_l�hih)chd_]n_^�]ihnlifm�$Ccaam�N[�JT%#� -533%*� B cff�N[�JT%� $-541%�`ioh^�nb[n�chd_]ncih�i `
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l_]ig\ch[hn�]bc]e_h�il�\ipch_�aliqnb�bilgih_� chni�dop_hcf_�K[]c`c]� m[fgih� ch]l_[m_^�

q_cabn�a[ch�\s�[jjlircg[n_fs�-,,!�[h^�fiq_l_^�`__^�]ihp_lmcih�l[ncim*� Nojjf_g_hn[ncih�

i ` �̀ __^�qcnb�l_]ig\ch[hn�jil]ch_�il�̀ cmb�aliqnb�bilgih_�b[m�l_mofn_^�ch�[ �1,)2,!�ch]l_[m_�

ch�q_cabn� `il�]ibi� m[fgih�[h^�dop_hcf_�\f[]e�m_[\l_[g�b/LJV[QWXJPY\Z�ZLQTNPNTR!�ip_l�

]ihnlif�`cmb�`_^�[�hih)mojjf_g_hn_^�̂ c_n�$H]G_[h�N[�J R#�-55/7�Om[c�N[�J T#�-553%*� ?[htg[hh�

N[�J T� $-55,%� l_pc_q_^� /3� ][m_m�qb_l_� m[fgihc^� aliqnb�l[n_m� q_l_� _hb[h]_^� nblioab�

_ria_hiom�bilgih_�nl_[ng_hn(�[ff�i `�qbc]b�mncff�_rbc\cn_^�mg[ff_l�g[ahcno^_m�i `�aliqnb�

[]]_f_l[ncih� ko[hnc`c_^�ch�nb_�jl_m_hn�_rj_lcg_hn

<fnbioab�nb_�nl[hma_hc]� `cmb�^cmjf[s_^�[�al_[n_l�[\mifon_�^lij� ch�NBM�ip_l�[�m_n�

q_cabn�l[ha_�ch�l_mj_]n�ni�nb_�]ihnlif�`cmb(�nb_s�b[^�[�jlijilncih[ffs�mg[ff_l�$qcnb�l_mj_]n�

ni� nb_cl� NBM� [n� -0� a%� ^_]l_[m_� ch� NBM� [m� \i^s�q_cabn� ch]l_[m_^� $Acaol_� .*.%*� Ob_�

g[ahcno^_�i `�̂ c``_l_h]_�ch�̂ [cfs�`__^�]ihmogjncih�\_nq__h�nb_�nqi�_rj_lcg_hn[f�aliojm�[fmi�

]b[ha_^�qcnb�\i^s�q_cabn*� Ol[hma_hc]�`cmb�i `�-0�a�]ihmog_^�-2-!�gil_�`__^�nb[h�]ihnlif�

`cmb7� nbcm� ^_]fch_^� ni� --0!� `il� 11� a� `cmb*� Ob_� ^c``_l_h]_�ch� NBM�q[m� [nnlc\on_^� ni�

^cmjlijilncih[n_�]b[ha_m�ch�^[cfs�`__^�chn[e_�\_nq__h�nl[hma_hc]�[h^�]ihnlif�m[fgih�[h^�[�

`[mn_l�^_]l_[m_�ch�aliqnb�l[n_�\s�nb_�]ihnlifm*� <m�m[fgihc^m�]ihncho_�ni�aliq�nblioabion�

nb_cl�fc`_�]s]f_(�_p_h�mg[ff�^c``_l_h]_m�ch�mj_]c`c]�aliqnb�l[n_�\_nq__h�mnl[chm�i `�̀ cmb�koc]efs�

]igjioh^�chni�f[la_�^c``_l_h]_m�ch�`ch[f�\i^s�q_cabn*

*&,&*� 7ZXVdeZSZ]Zej�R_U�WVVU�T`_gVcdZ`_&

Ol[hma_h_mcm�^i_m�hin�[jj_[l�ni�[``_]n�nb_�_rn_hn�ni�qbc]b�jlin_ch(�^ls�g[nn_l(�[h^�

_h_las�[l_�^ca_mn_^�$O[\f_�.*1%*� Ol[hma_hc]�[h^�]ihnlif�jlin_ch�^ca_mnc\cfcns�]i_``c]c_hnm�

q_l_�44!�[h^�5,!�l_mj_]ncp_fs(�qbc]b�]ill_mjih^�ni�nb_�p[fo_�i `�43!�l_jiln_^�\s�Nb_[l_l�

N[�JT%� $-55.%�`il�dop_hcf_�<nf[hnc]�m[fgih*� <m�^c_n�]ihkr:mcncih�mo]b�[m�jlin_ch� ]ihn_hn�[h^
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miol]_� ][h� mcahc`c][hnfs� [|`_]n� ^ca_mnc\cfcns� $Ei\fcha(� -54/7� >bi� [h^� =ol_[o(� -551%(�

]igj[lcmih�i `�l_mofnm�q cnb�fcn_l[nol_�p[fo_m�q[m�ihfs�^ih_�ch�][m_m�qb_l_�^c_nm�i `�mcgcf[l�

]igjimcncih�ni�nb[n�om_^�ch�nb_�jl_m_hn�mno^s�q_l_�om_^*� Himn�]oll_hn�]igg_l]c[f�m[fghhc^�

^c_nm�]ihn[ch�[jjlircg[n_fs�1,)11!�jlin_ch�[h^�-1).1!�fcjc^*� C[d_h�N[�JT%�$-55/[%�i\m_lp_^�

jlin_ch�^ca_mnc\cfcns�ch�>bchiie�m[fgih�i `�32)43!*� <jj[l_hn�_h_las�^ca_mnc\cfcns�p[fo_m�i `�

4,)42!�`il�l[ch\iq�nlion�$>bi�N[�JT%#� -532%�[h^� 3/)4,!�ch�]bchiie�m[fgih�$C[d_h�N[�JT%�

-55/�[%� [l_�mcgcf[l�ni� nb_�p[fo_m�$4-)40!%�i\n[ch_^�ch�nb_�jl_m_hn�mno^s*� Ob_�^ls�g[nn_l�

^ca_mnc\cfcns�p[fo_m�l_jiln_^�b_l_�$3-)32!%�[l_�fiq_l�nb[h�nb_�43!�i\m_lp_^�\s� Nb_[l_l�N[�

JT%� $-55.%�ch�dop_hcf_�<nf[hnc]�m[fgih*

M_m_[l]b_lm� i`n_h� om_� ^cmmcgcf[l� g_nbi^m� `il� g_[molcha� ^ca_mnc\cfcns(� [h^� nb_�

jo\fcmb_^�fcn_l[nol_�]ihm_ko_hnfs� ]ihn[chm�m_p_l[f�[jj[l_hnfs�]ih`fc]ncha�p[fo_m*� H_nbi^m�

i `�̀ [_][f�]iff_]ncih� ch�`cmb�^ca_mnc\cfcns�_rj_lcg_hnm�mncff�l_g[ch�]ihnlip_lmc[f�[`n_l�̂ _][^_m�

i `�mno^s�[h^�i`n_h�[]]iohn�`il�nb_�f[la_�^_al__�i `�p[lc[\cfcns�l_jiln_^�\_nq__h�_rj_lcg_hnm*�

Ob_�ai[f�ch�nb_�jl_m_hn�mno^s�q[m�hin�ni�j_l`_]n�[�̂ ca_mnc\cfcns�n_]bhcko_�\on�ni�ko[hnc`s�`__^�

^ca_mnc\cfcns�\s�nl[hma_hc]�m[fgih�ch�l_f[ncih�ni�hih)a_h_nc][ffs�g[hcjof[n_^�]ihnlifm�omcha�

[� g_nbi^ifias� qbc]b� gchcgct_^� ehiqh� miol]_m� i `� _llil� nsjc][ffs� _h]iohn_l_^� ch�

^ca_mnc\cfcns�mno^c_m*� Ail�_r[gjf_(�[jj[l_hn�^ca_mnc\cfcns�_mncg[n_m�q_l_�g[^_�omcha�`[_][f�

g[n_lc[f�]iff_]n_^�ip_l�nb_�j_lci^�\_nq__h�nb_�f[mn�`__^cha�[h^�domn�jlcil�ni�nb_�h_rn�^[cfs�

`__^cha*� <m�nb_�`cmb�q_l_�`_^�ni�m[nc[ncih�nbl__�ncg_m�j_l�̂ [s�[n�0 �b�chn_lp[fm(�nb_�g[rcgog�

j_lci^�ch�qbc]b� pic^_^�`[_][f�g[n_lc[f�q[m�_rjim_^�ni�nb_�q[n_l�q[m�f_mm�nb[h�0�b�b_h]_�

gchcgctcha�honlc_hn� f_[]bcha*� Rbcf_�>bi�N[�JT%� $-54.%�[h^�?_�Ncfp[�[h^�K_l_l[�$-540%�

jimnof[n_^�nb[n�f_[]bcha�i `�honlc_hnm�^i_m�hin�b[p_�[�mcahc`c][hn�_``_]n�ih�nb_�^ca_mnc\cfcns�

][f]of[ncih(�<omnl_ha�$-534%�[h^�Gc_^�N[�JT%� $-54.%�mn[n_^�nb[n�][f]of[ncihm�\[m_^�ih�`[_]_m

1-



]iff_]n_^�2 ig�q[n_l�qcff�acp_�[h�ip_l_mncg[ncih�i ` �̂ ca_mnc\cfcns�i `�q[n_l�mifo\f_�honlc_hnm*�

?c``_l_h]_m�ch�q[n_l�n_gj_l[nol_�[h^�`cmb�mct_�qcff�[fmi�[``_]n�^ca_mnc\cfcns�g_[mol_g_hnm�

$Ei\fcha(�-54/7�>bi�[h^�=ol_[o(� -551%*� >ihm_ko_hnfs(�q[n_l�n_gj_l[nol_�q[m�e_jn�]ihmn[hn�

nblioabion�nb_�_rj_lcg_hn�[h^�^ca_mnc\cfcns�p[fo_m�q_l_�ihfs�]igj[l_^�\_nq__h�nb_ �nqi�

_rj_lcg_hn[f�aliojm�`il�`cmb�i `�mcg cf[l�mct_*

<ko[]ofnol_�jli^o]ncih�i `�m[fgihc^m�cm�\[m_^�ih�omcha�g[ho`[]nol_^�`__^�[h^�cn�cm�

cgjiln[hn�ni�g[rcgct_�`__^�]ihp_lmcih�_`B]c_h]s*� <jj_ncn_�mncgof[ncih�[h^�cgjlip_^�̀ __^�

]ihp_lmcih�b[p_�\__h�i\m_lp_^�nblioab�_ria_hiom�bilgih_�nl_[ng_hn�$Ccaam�N[�JT%#� -5357�

Ccaam�N[�JT%#� -54.7�Bcff�N[�JT%#� -541%*� H[le_ln�N[�JT%� $-533%� `ioh^�mcahc`c][hnfs�_hb[h]_^�

aliqnb� l[n_m� [h^� cgjlip_^�^ls�g[nn_l�[h^�jlin_ch�]ihp_lmcih� ch�s_[lfcha� ]ibi� m[fgih�

chd_]n_^�qcnb�\ipch_�aliqnb�bilgih_*� B[l\_l�N[�JT%� $-551%�chd_]n_^�nqi)s_[l)if^�l[ch\iq�

nlion�$/,,)3,,�a%�qcnb�l_]ig\ch[hn�\ipch_�aliqnb�bilgih_(�qcnb�cgjlip_^�`__^�_``c]c_h]s�

[m�nb_�_h^�l_mofn*� <fnbioab�^[cfs�`__^�]ihmogjncih�q[m�bcab_l�`il�nb_�nl[hma_hc]m� ch �nb_�

jl_m_hn�mno^s(� nb_�nin[f�q_cabn�i ` �̀ __^�]ihmog_^�ni�aliq�ni�[�acp_h�q_cabn�q[m�mcg cf[l�ni�

nb[n�]ihmog_^�\s�nb_�]ihnlifm*� ?ls�g[nn_l(�jlin_ch(�[h^�_h_las�]ihp_lmcihm�q_l_�mfcabnfs�

fiq_l(� \on� hin� mcahc`c][hnfs(� `il� nl[hma_hc]m� qcnb� l_mj_]n� ni� nb_� ]ihnlif� alioj*� A__^�

]ihp_lmcih�p[fo_m�i\m_lp_^�b_l_�$,*3.�[h^�,*4/� `il�nl[hma_hc]m�[h^�]ihnlifm(�l_mj_]ncp_fs%�

q_l_�mfcabnfs�fiq_l�nb[h�nbim_�$,*5-)/*,.%�l_jiln_^�\s�Nnil_\[ee_h�[h^�<omnl_ha�$-543%�`il�

`cha_lfcha�<nf[hnc]�m[fgih*� Klin_ch�oncfct[ncih�p[fo_m�i `� .-).5!�[h^�`__^�]ihp_lmcih�i `�

-*/1)-*20(�i\n[ch_^�\s�=ligf_s�[h^�Ng[ln�$-54-%�ih�l[ch\iq�nlion�$3,).1,�a%(�q_l_�fiq_l�

nb[h� nb_� p[fo_m� _rbc\cn_^� ch� nb_� jl_m_hn�_rj_lcg_hn� $0-)0.�!�[h^�,*3.),*4/� `il�jlin_ch�

]ihp_lmcih�[h^�`__^�]ihp_lmcih(�l_mj_]ncp_fs%*� >bi�N[�JT%� $-532%�i\n[ch_^�`__^la[ch�l[ncim�

i `�-*,1)-*01�`il�`cha_lfcha�l[ch\iq�nlion�qbc]b�q_l_�]igj[l[\f_�ni�nbim_�i\m_lp_^�`i l�_[]b
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i `�nb_�nqi�_rj_lcg_hn[f�aliojm�ch�nb_�]oh_hn�mno^s*

Bliqnb�bilgih_�$BC%(�hilg[ffs�m_]l_n_^�ch�nb_�jcnocn[ls�[h^� oh^_l�]ihnlif�i `�nb_�

bsjinb[f[gom(� cm� chpifp_^� ch� nb_� l_aof[ncih� i `�mig[nc]� aliqnb� jlcg[lcfs� nblioab� nb_�

ch^o]ncih�i `�chmofch)fce_�aliqnb�`[]nilm�$DBA%�$>b_h�_`�[+*(� -5507� Iillcm(� -553%*� N_]l_ncih�

i `�BC� nsjc][ffs�i]]olm� ch�\olmnm�[h^�p[lc_m�m_[mih[ffs�ch�`cmb*� Ciq_p_l(� nl[hma_hc]� `cmb�

omcha� [h� [hnc`l__t_� a_h_�jligin_l�`lig�i]_[h�jion�ni� ^lcp_� nb_�_rjl_mmcih�i `�[�aliqnb�

bilgih_� nl[hma_h_(� g[s� \_� [\f_� ni� m_]l_n_� aliqnb� bilgih_� ]ihnchoiomfs� s_[l� lioh^�

$Af_n]b_l�N[�JT%#� -5417� -55,7�Biha�N[�J[%#� -55.%*� Dn�cm�bsjinb_mct_^�nb[n�aliqnb�bilgih_�

m_]l_ncih�$ch�nbcm�j[lnc]of[l�fch_�i `�nl[hma_hc]�`cmb%�cm�hin�oh^_l�]ihnlif�i `�h_oli_h^i]lch_�

`[]nilm� \on�i]]olm� ch�nb_� fcp_l*� Klipc^cha�nb_l_�cm�[^_ko[n_�honlcncih(�]ihnchoiom�aliqnb�

bilgih_�m_]l_ncih�qiof^�jl_mog[\fs�g_^c[n_�`[mn_l� aliqnb�nblioab�]ihnchoiom�ch^o]ncih�

i `�DBA�jli^o]ncih*� Ol[hma_hc]�m[fgih�_rbc\cn�]igj[l[\f_�`__^�̂ ca_mnc\cfcns�[h^�]ihp_lmcih�

\on� b[p_� al_[n_l� ^[cfs� `__^� ]ihmogjncih� ch� l_f[ncih� ni� hih)a_h_nc][ffs� [fn_l_^� m[fgih*�

Oia_nb_l� qcnb� [� f[la_l� ^ca_mncp_� mol`[]_� [l_[� $Nn_p_hm� N[� J[%#� ohjo\fcmb_^� ^[n[%(� nb_�

nl[hma_hc]�m[fgih�q_l_�[\f_�ni�]ihp_ln�`__^�chni�q_cabn�a[ch�[n�[�`[mn_l�l[n_*

*&,&+� 5`Uj�T`^a`dZeZ`_&

Kl_pciomfs� l_jiln_^� _``_]nm� i `� aliqnb� bilgih_� nl_[ng_hn(� _cnb_l� _ria_hiom�

$[^gchcmn_l_^%� il�_h^ia_hiom� $nl[hma_hc]%(�ih�\i^s�]igjimcncih�b[p_� hin�\__h�_hncl_fs�

]ihmcmn_hn� Ccaam�N[�JT%�$-531%�[h^�H[le_ln�N[�JT%�$-533%�chd_]n_^�s_[lfcha�]ibi�m[fgih�qcnb�

\ipch_�aliqnb�bicgih_*� Ol_[n_^�`cmb�b[^� mcahc`c][hnfs�_hb[h]_^�aliqnb�l[n_m�[h^�jlin_ch�

]ihp_lmcih(�s_n�jimm_mm_^�mcahc`c][hnfs�fiq_l�j_l]_hn[a_�i `�gom]f_�jlin_ch�j_l�ohcn�i `�q_n�

`cmb�q_cabn�[h^�[�al_[n_l�j_l]_hn[a_�i `�gom]f_�q[n_l�nb[h�ohnl_[n_^�`cmb*� M[ch\iq�nlion(�

chd_]n_^�qcnb�l_]ig\ch[hn�`cmb�aliqnb�bilgih_�mbiq_^�hi�mcahc`c][hn�^c``_l_h]_�ch�\i^s
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]igjimcncih� $<a_ffih�N[�[+*(� -544%*� Ciq_p_l(� ch� nb_� f[nn_l� mno^s(� ncmmo_� m[gjf_m�q_l_�

]iff_]n_^�0�q__em�[`n_l�nb_�f[mn�bilgih_�nl_[ng_hn�[h^�]ihm_ko_hnfs�^c``_l_h]_m�\_nq__h�

nl_[n_^�[h^�]ihnlifm�g[s�b[p_�mo\mc^_^*

Dh� nb_� jl_m_hn� mno^s(� nb_l_�q_l_� mcahc`c][hn� ^c``_l_h]_m� \_nq__h� nl[hma_hc]m� [h^�

]ihnlifm�`il�[ff�j[l[g_n_lm�i `�\i^s�]igjimcncih�g_[mol_^*� <\mifon_�q_cabn�j_l�̀ cmb�`il�_[]b�

]igjimcncih�j[l[g_n_l�q[m�om_^�`il�̂ cl_]n�]igj[lcmih�\_nq__h�nl[hma_hc]�[h^�]ihnlif�`cmb*�

>[oncih�gomn�\_�n[e_h�qb_h�]igj[lcha�\i^s�]igjimcncih�\_nq__h�_rj_lcg_hn[f�aliojm�

$Nb_[l_l(� -550%*� Ob_�]igj[lcmih� i `�j_l]_hn[a_m�i `�honlc_hnm�ih�[� ^ls�q_cabn�\[mcm�][h�\_�

gcmf_[^cha�[m�[�]b[ha_�ch�ih_�]igjih_hn�q cff�[``_]n�nb_�jlijilncih�i `�inb_l�]igjih_hnm*�

<fmi(�_ria_hiom�`[]nilm�mo]b�[m�jl_pciom�honlcncih[f�bcmnils�$`__^cha�l[n_%�][h�[``_]n�\i^s�

]igjih_hnm(�j[lnc]of[lfs�fcjc^�[h^�gicmnol_�]ihn_hnm�$M_chcnt(� -54/%7�nb_�[giohn�i `�qbif_�

\i^s�fcjc^�cm�^_j_h^_hn�ih�^c_n[ls�_h_las�chjon*� Rb_h�_h_las�l_kocl_g_hnm�[l_�_r]__^_^(�

_h_las�cm�mnil_^�[m�\i^s�fcjc^*� Ob_�nl[hma_hc]�m[fgih�ch�nb_�jl_m_hn�mno^s�b[^�f_mm�\i^s�`[n�

nb[h�]ihnlif�`cmb�qbc]b�q[m�[�`oh]ncih�i `�nb_cl�bcab_l�_h_las�̂ _g[h^(�c*_*(�bcab_l�g_n[\ifc]�

l[n_� $>b[jn_l� /%*� >b[n[eih^c� N[�JT%� $-551%� l_jiln_^� nb[n� nb_� gom]f_� i `�A(� a_h_l[ncih�

nl[hma_hc]�][lj�$-*2,�ea%�b[^�[�mfcabn(�[fnbioab�mcahc`c][hnfs(�fiq_l�j_l]_hn�i `�fcjc^(�[ �bcab_l�

j_l]_hn�jlin_ch(�[h^�[�fiq_l�j_l]_hn�gicmnol_�nb[h�̂ c^�nb_�]ihnlifm7� Ao�N[�JT%� $-554%�l_jiln_^�

mcg cf[l�l_mofnm�ch�nin[f�][l][mm�]igjimcncih�i ` �A0�a_h_l[ncih�$8-,�a%�nl[hma_hc]�][lj*� Ob_�

g[ahcno^_�i `�aliqnb�[]]_f_l[ncih�i `�nb_m_�A0�a_h_l[ncih�nl[hma_hc]�][lj(�biq_p_l(�q[m�go]b�

fiq_l�nb[h�nb_�.*41)`if^�l_jiln_^�ch�nb_�jl_m_hn�mno^s*� Dn�cm�ohehiqh�qb_nb_l�nb_l_�cm�[�

a_h_nc]�^cmjimcncih(�l_f[ncha�ni�nb_�^_al__�i `�aliqnb�[]]_f_l[ncih(�qbc]b�g[s�b[p_�jf[s_^�[�

lif_� ch� nb_� nl[hma_hc]� m[fgih� ^cmjf[scha� mfcabnfs� fiq_l�jlin_ch� [h^� [mb� ]ihn_hnm� nb[h�

]ihnlifm*� A__^cha�l_acg_�[h^+il�̂ c_n�]igjimcncih�]iof^�[fmi�b[p_�l_mofn_^�ch�nb_�nl[hma_hc]
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`cmb�b[pcha�[fn_l_^�\i^s�]igjimcncihm�ch�]igj[lcmih�ni�nb_�]ihnlif�̀ cmb*� ?o_�ni�nb_�jbsmc][f�

fiacmnc]m�i `�g[ho[ffs�`__^cha�[�f[la_�hog\_l�i `�n[hem�i ` �̀ cmb(�[ �`__^cha�m]b_^of_�i `�nbl__�

ncg_m�j_l�^[s�q[m�[^ijn_^�[h^�nbcm�g[s�hin�b[p_�\__h�mo``c]c_hn�ni�g__n�nb_�nl[hma_hc]äm�

jlin_ch(� fcjc^(�_h_las(�pcn[gch�[h^�gch_l[f�l_kocl_g_hnm*� <�^c_n�qcnb�_h_las�f_p_fm�bcab_l�

nb[h�qb[n�[l_�nsjc][ffs�jl_m_hn�ch�]igg_l]c[f�m[fgih�`__^�cm�[fmi�l_]igg_h^_^�ni�g__n�nb_�

nl[hma_hc]äm� bcab_l�g_n[\ifc]� l[n_� $Nn_p_hm�N[�JT%#� -554%� ch�nb_�bij_m� i `�mj[lcha�^c_n[ls�

jlin_ch�`lig�\_cha�][n[\ifct_^�`c[l�_ h _ lX �[h^�chmn_[^�]ihp_ln_^�chni�\i8ns�jlin_ch*�Ncgcf[lfs(�

]oll_hn�̂ c_n[ls�honlc_hn�l_kocl_g_hnm�mbiof^�\_�l__p[fo[n_^�`il�mo]b�aliqnb)[]]_f_l[n_^�`cmb*

.*1� >ih]fomcih*

Ob_� jl_m_hn� mno^s� l_jl_m_hnm� [� msmn_g[nc]� _p[fo[ncih� i `�nb_�j_l`ilg[h]_� i `�Ad�

a_h_l[ncih�nl[hma_hc]�`cmb�]ofnol_^�oh^_l�mcgof[n_^�[ko[]ofnol_�]ih^cncihm*� <nf[hnc]�m[fgih�

nl[hma_hc]� `il� nb_� i]_[h� jion� jligin_l+]bchiie� m[fgih� aliqnb� bilgih_� a_h_� al_q�

]ihmc^_l[\fs�`[mn_l�nb[h�hih)nl[hma_hc]�<nf[hnc]�m[fgih�i `�nb_�m[g_�mni]e�^olcha�nb_cl�`clmn�

s_[l�i`�fc`_*� ?[cfs�`__^�chn[e_�q[m�mcahc`c][hnfs�bcab_l�`il�nl[hma_hc]�`cmb�nblioabion�nbcm�

mno^s*�Ciq_p_l(�nin[f�`__^�]ihmogjncih(�^ca_mnc\cfcns(�[h^�]ihp_lmcihm�q_l_�oh[``_]n_^�\s�

nl[hma_h_mcm*� =i^s�^ls�g[nn_l(�jlin_ch(� fcjc^(�[mb(�[h^�_h_las�]ihn_hnm�q_l_�mcahc`c][hnfs�

fiq_l�ch�nl[hma_hc]� `cmb�qcnb�l_mj_]n�ni�]ihnlifm*� Dh]l_[m_m�ch�aliqnb�j_l`cmlg[h]_�i `�nb_�

g[ahcno^_�i\m_lp_^�ch�nbcm�mno^s�bif^m�mcahc`c][hn�jin_hnc[f�`il�ch]l_[mcha�nb_�_``c]c_h]s�i `�

[ko[]ofnol_�jli^o]ncih�\s�l_^o]cha�jli^o]ncih�ncg_m*
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+&(� @8G45B?<6�E4G8�B9�CE8F@B?G�:EBJG;�8A;4A687�

GE4AF:8A<6�4G?4AG<6�F4?@BA�E/&+,-�/&+&.�"�E84E87�HA78E�

F<@H?4G87� 4DH46H?GHE8�6BA7<G<BAF

+&)� <_ec`UfTU``&

Ol[hma_hc]� <nf[hnc]� m[fgih�  @JTUW� ZJTJY!� ]ihn[chcha� [� ]bchiie� m[fgih�

b<VLWYQ`VLQ\Z�[ZQJ^`[ZLQJ!�aliqnb�bilgih_�nl[hma_h_�b[p_�\__h�̂ _p_fij_^�̀ il�[]]_f_l[n_^�

aliqnb�$>b[jn_l�.%*� Cia_h^iig�$-54/%�l_p_[f_^�nb[n�nb_l_�cm�[ �^cl_]n�fch_[l�l_f[ncihmbcj�

\_nq__h�nb_�ko[hncns�i `�irsa_h�]ihmog_^�[h^�nb_�̂ ls�q_cabn�a[ch�`il�mig_� `cmb�ih�̂ c``_l_hn�

`__^�chn[e_�f_p_fm*� >ihm_ko_hnfs(�nb_�l[jc^�aliqnb�_rbc\cn_^�\s�aliqnb�_hb[h]_^�nl[hma_hc]�

`cmb�gcabn�]ig_�qcnb�mig_�g_n[\ifc]�]imn� @ria_hiom�aliqnb�bilgih_�nl_[ng_hn�b[m�\__h�

l_jiln_^�ni�mcahc`c][hnfs�ch]l_[m_�g_n[\ifcmg�ch�j[ll�[h^�jl_mgifn�<nf[hnc]�m[fgih�ch�l_f[ncih�

ni� hih)nl_[n_^� ]ihnlifm� $N_^^cec� N[�JT%#� -552%*� Ol[hma_hc]� `cmb� b[p_� al_[n_l�^[cfs� `__^�

]ihmogjncih�ch�]igj[lcmih�ni�]ihnlif�`cmb�$>b[jn_l�.%7� Ailm\_la�$-553%�^_n_lgch_^� nb[n�nb_�

irsa_h�]ihmogjncih�i `�jimn)mgifn�<nf[hnc]�m[fgih�ch]l_[m_^�jlijilncih[ffs�qcnb�ch]l_[m_^�

`__^� chn[e_*� Ol[hma_hc]�m[fgih�[fmi�b[p_�bcab_l�[]ncpcns�f_p_fm� nb[h�hih)nl[hma_hc]� `cmb�

$<\l[b[gm�[h^�Nonn_lfch(�ch�jl_mm%�qbc]b�qcff�mcahc`c][hnfs�[``_]n�l[n_�i ` �irsa_h�]ihmogjncih�

$Als(� -53-%*

<h� [hcg[fäm� irsa_h� ]ihmogjncih� l[n_�jlipc^_m� [�\[mcm� `il�oh^_lmn[h^cha� i `�cnm�

_h_las�l_kocl_g_hnm*� Rcnb�nb_�l_f[ncp_fs�bcab�]imn�i `�jogjcha�q[n_l�$il�a_h_l[ncha�irsa_h%�

ch�f[h^)\[m_^�b[n]b_ls�`[]cfcnc_m(�[h�oh^_lmn[h^cha�i `�]ofnol_�irsa_h�l_kocl_g_hnm�`il�`[mn�

aliqcha�nl[hma_hc]�m[fgih�cm�h__^_^*� Ob_�i\d_]ncp_�i ` �nb_�jl_m_hn�mno^s�q[m�ni�]igj[l_�

nb_� lionch_�g_n[\ifcmg�i `�nl[hma_hc]� m[fgih�l_f[ncp_�ni�nb[n�i ` �hih)a_h_nc][ffs�gi^c`c_^
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m[fgih�l_[l_^�oh^_l�mcgof[n_^�[ko[]ofnol_�]ih^cncihm*

+&*� @VeY`Ud&

+&*&)� Cc`e`T`]&

Ncr�boh^l_^�[h^�mcrns�nl[hma_hc]�m[fgih�$m__�>b[jn_lm� D�[h^�.�`il�_rj_lcg_hn[f�`cmb�

bcmnils%(�[p_l[a_�q_cabn�5*0.�É �,*,5�a(�q_l_�l[h^igfs�̂ cmnlc\on_^�ni�nq_fp_�n[hem�`il�[�nin[f�

i `�11� `cmb�j_l�n[he*� Ncr�boh^l_^�[h^�mcrns�]ihnlif�m[fgih(�[p_l[a_�q_cabn�2*2.�É �,*,1�a(�

q_l_�l[h^igfs�[mmcah_^�ni�nq_fp_�[^^cncih[f�n[hem�`il�[�nin[f�i `�11�`cmb�j_l�n[he*� Ob_�`cmb�

q_l_�[]]fcg[n_^�`il�nbl__�q__em�ch�nb_�_rj_lcg_hn[f�n[hem*� Acmb�q_l_�`_^�ni�m[nc[ncih�nbl__�

ncg_m�j_l�̂ [s*� H_[h�q_cabnm�[n�nb_�mn[ln�i `�nb_�_rj_lcg_hn�q_l_�-/*3.�É �,*.-� a�[h^�2*54�É�

,*,3�a� `il�nl[hma_hc]�[h^�]ihnlif�`cmb(� l_mj_]ncp_fs*� <m�j[ln�i `�ihaicha�aliqnb�[h^�`crrf�

^_jlcp[ncih�_rj_lcg_hnm� $>b[jn_lm�.�[h^�0%(� nb_� `cmb� ch�[ �g chcgog � i `�nbl__(� [h^�oj�ni�[�

g[rcgog�i `�nq_fp_(�l_jfc][n_�n[hem�`il�_[]b�i `�nb_�nqi�_rj_lcg_hn[f�aliojm�q_l_�om_^�ch�

g_[molcha�lionch_�irsa_h�]ihmogjncih*� <�hih)chp[mcp_�jlini]if�q[m�^_p_fij_^�qb_l_\s�

nb_�[`il_g_hncih_^�_rj_lcg_hn[f�aliqnb�n[hem�$>b[jn_l�.%�q_l_�n_gjil[lcfs�]ihp_ln_^�ni�

g_n[\ifc]�l_mjcl[ncih�]b[g\_lm*

+&*&*� EVdaZc`^VeVc�UVdZX_&

Klcil�ni�_hn_lcha�nb_�l_mjclig_n_l(�ch]igcha�q[n_l�q[m�b_[n_^�ni�[jjlircg[n_fs�D/{>(�

mnlcjj_^� i `�_r]_mm� hcnlia_h�omcha�irsa_h� chd_]nilm(� loh� nblioab�[�j[]e_^� ]ifogh�qcnb�

ojq_ffcha�[cl�ni�l_gip_�_r]_mm�irsa_h(�[h^�`ch[ffs�]iif_^�\s�[jjlircg[n_fs�,*1{>�ni�jl_p_hn�

\o\\f_�`ilg[ncih�ih�nb_�n[he�mol`[]_m*� Ob_�g_[h�q[n_l�n_gj_l[nol_�_hn_lcha�nb_�mchaf_�j[mm(�

5.�G� `c\l_af[mm� `fiq)nblioab�_rj_lcg_hn[f�n[hem�$Acaol_� -*.%�q[m� D.*2~>�É�,*,/*� R[n_l�

_hn_l_^�nb_�n[he�[n�nb_�j_lcjb_ls�[h^�]cl]of[n_^�niq[l^m�nb_�]_hn_l�̂ l[ch*� Ob_�l[n_m�i `�q[n_l�

`fiq�ni�ch^cpc^o[f�n[hem�q_l_�j_lci^c][ffs�[^domn_^�$n[echa�chni�[]]iohn�`cmb�mct_�[h^�hog\_l%
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ni�g[chn[ch�q[n_l�irsa_h�f_p_fm�[\ip_�2�jjg�$Nn_p_hm�N[�JT%#� -554%*� Jrsa_h�f_p_fm�q_l_�

g_[mol_^�omcha�[h�Jrsao[l^�C[h^s�H[le�0�irsa_h�m_hmil�$Kichn�Aiol�Nsmn_gm�Dh]*(�Kiln�

Hii^s(�=lcncmb�>ifog\c[(�>[h[^[%*

<n� nb_� mn[ln�i `�nb_� _rj_lcg_hn�[h^�_p_ls�nqi�q__em� nb_l_[`n_l(� nb_�_rj_lcg_hn[f�

aliqnb� n[hem� q_l_� ]ihp_ln_^� ni� `niq)nblioab� l_mjcl[ncih� ]b[g\_lm� [h^� nb_� irsa_h�

]ihmogjncih�i `�nb_�`cmb�$qcnbch%�g_[mol_^*� Ail�_[]b�l_mjclig_n_l(�[�lo\\_l�mnijj_l�q[m�

jf[]_^�ch�nb_�_rn_lh[f�mn[h^jcj_(�ni�][om_�nb_�q[n_l�f_p_f�ni�lcm_�[\ip_�nb_�n[he�ojj_l�lcg*�

<�`i[g�a[me_n�ih�nb_�lcg�i `�nb_�n[he�[ffiq_^�`il�nb_�jf_rcaf[mm�]ip_l�ni�\_�m_[f_^�[clncabn*�

>f[gjm� q_l_� koc]efs� jf[]_^� [lioh^� nb_� n[he� _^a_� [h^� [hs� [cl� l_g[chcha� chmc^_� nb_�

l_mjclig_n_l�q[m�\f_^�ion*� R[n_l�_rcn_^�[n�[�bcab_l�jichn�ih�nb_�_rn_lh[f�mn[h^jcj_�l_mofncha�

ch�[�mfcabnfs�jimcncp_�jl_mmol_�ch�nb_�m_[f_^�n[he*� Afiq�l[n_m�q_l_�[^domn_^�`cdl�_[]b�ch^cpc^o[f�

n[he� ni� `[]cfcn[n_� [h� irsa_h� ]ih]_hnl[ncih� ^lij(� l_mofncha� `lig� `cmb� l_mjcl[ncih(� ni�

[jjlircg[n_fs�2,!�i `�m[nol[ncih*� Ob_�_hncl_�jli]_mm�i `�]ihp_lncha�[�aliqnb�n[he�chni�[�

l_mjcl[ncih�]b[g\_l�a_h_l[ffs�niie�f_mm�nb[h�N�gch�qcnb�gchcg[f�mnl_mm�ni�nb_�`cmb*� @[]b�

l_mjclig_n_l�]ihn[ch_^�[�mg[ff�mo\g_lmc\f_�jogj�ni�g[chn[ch�mfiq�]oll_hn�p_fi]cns*� <`n_l�

n[he�m_[fcha�q[m�[]]igjfcmb_^(�nb_�`cmb�q_l_�acp_h�[h�[]]fcg[ncih�j_lci^�i `�[jjlircg[n_fs�

.0�b�\_`il_�nb_�̀ clmn�irsa_h�]ihmogjncih�l_[^cham�]igg_h]_^�$=l_nn�[h^�U[f[(�-531%*� Acmb�

q_l_�]ihncho[ffs�`_^�ni�m[nc[ncih�nbl__�ncg_m�j_l�^[s�ih�_[]b�i `�nb_�^[sm�ch�qbc]b�nb_�n[hem�

q_l_�m_[f_^�[h^�irsa_h�g_[mol_g_hn�g[^_*� A__^�q[m�chnli^o]_^�chni�_[]b�l_mjclig_n_l�

nblioab�[�no\_(� `cr_^�ni�nb_�jf_rcaf[mm�]ip_l(�qbc]b� jl_p_hn_^�q[n_l�`lig�_m][jcha�il�[cl�

\_cha�chnli^o]_^*� R[n_l�`fiq�l[n_m�[h^�̂ cmmifp_^�irsa_h�]ih]_hnl[ncihm�$?J%�ch�nb_�ch`fiq�

[h^�ion`fiq�q[n_l�q_l_�g_[mol_^�_p_ls�0�biolm�ip_l�[�.0�b�j_lci^7�nb_�g_[hm�q_l_�om_^�ni�

][f]of[n_� irsa_h�]ihmogjncih� ch� `cmb�l_[l_^�oh^_l� chn_hmcp_� ]ofnol_�]ih^cncihm� $E[l\i_(

14



-551%*� Ob_�l_mjcl[ncih�n[hem�q_l_�ohm_[f_^�[`n_l�nb_�f[mn�g_[mol_g_hnm�q_l_�n[e_h�[h^�nb_�

`cmb�\cig[mm�q[m�g_[mol_^*� ?cmmifp_^�irsa_h�l_[^cham(�g_[mol_^�ni�É �,*-�ga�J +G (�`fiq�

l[n_(�[h^�n[he�\cig[mm�i ` �̀ cmb�q_l_�om_^�ni�][f]of[n_�nb_�`cmbäm�irsa_h�]ihmogjncih�l[n_(�

[]]il^cha�ni�nb_�`iffiqcha�_ko[ncih�$>_]b(� -55,%6

0-<� 3� !4MB[N� K� .(� >;?#=� i� P� !'-)� i� .(�>;?#:� i� 9h"&&� &

qb_l_� QJX� cm� nb_� lionch_� ickla_h� ]ihmogjncih� l[n_� $ga� J +b %(� " VJd� cm� nb_� ?J�

]ih]_hnl[ncih� ]b[ha_� c̀r:g� nb_� ch`fiqcha� q[n_l� mojjfs� $ga� J.+G%(� [h^� nb_

ion`fiqcha�^l[ch�q[n_l(� Qq�cm�nb_�`fiq�l[n_�$G+gch%�[h^�=J?�cm�nb_�\cifiac][f

irsa_h�^_g[h^�$ga�J +G %*

Ob_�l[n_�i `�irsa_h�]ihmogjncih�$ga�Jd+b%�q[m�l_f[n_^�ni�`cmb�\i^s�q_cabn�[]]il^cha�

ni�nb_�jiq_l�l_f[ncihmbcj�ch�nb_�`iffiqcha�_ko[ncih�$>_]b(� -55,%*

A J d � 9 � [ � S� 0[Y"

qb_l_�=R�̂ _hin_m�nb_�\i^s�q_cabn�$a%�i `�nb_�`cmb(�â\ ä� cm�nb_�q_cabn�_rjih_hn(�[h^�â[ä� cm�nb_�

q_cabn�]i_``c]c_hn*

Oi�mn[h^[l^ct_�`cml�]b[ha_m�ch�\i^s�q_cabn(�QJX�q[m�^cpc^_^�\s�nb_�`cmb�\cig[mm�ch�

nb_�l_mjclig_n_l*

!4MB=� K� .(� >;3#=� i� !'-)� i� .(� ^Z_'4� i

2� 1

qb_l_�HJ7�cm�nb_�lionch_�q_cabn�mj_]c`c]�irsa_h�]ihmogjncih�l[n_�$ga�J +ea �i `�̀ cmb+b%�[h^
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q � _ko[fm� nb_� nin[f� `cmb�\cig[mm� $ea%� ch� nb_� ]b[g\_l*� Oi� ]b_]e� `il�gc]li\c[f� irsa_h�

]ihmogjncih(�irsa_h�g_[mol_g_hnm�q_l_�g[^_�]ih]oll_hnfs�ih�â\f[heä�n[hem*� Ob_m_�n[hflm�

higc[ffs�b[^�`cmb�ch�nb_g�[h^�nb_l_`il_�q_l_�l_jl_m_hn[ncp_�[m�]ihn[chcha�nb_�m[g_�`cfg�i `�

gc]li\c[f�`fil[�nb[n�qiof^�l_mofn�`lig�honlc_hn�_hlc]bg_hn�[mmi]c[n_^�qcnb�̂ [cfs�`cmb�`__^cha�

[h^� `cmb�^_`_][ncih*� Ob_� â\f[heä� n[he�irsa_h�]ihmogjncih�l[n_�q[m�mo\nl[]n_^�`cn:g�nb_�

][f]of[n_^�`cmb�irsa_h�]ihmogjncih�ni�i\n[ch�[�nlo_�l_jl_m_hn[ncih�i ` �nb_�`cmbäm�g_n[\ifcmg*

<n�[jjlircg[n_fs�-,�a�chn_lp[fm�ch�`cmb�q_n�q_cabn(�iXkla_h�]ihmogjncih�l[n_m�i ` �̀ cmb�

ch� [� jimn)[\miljncp_� mn[n_� q_l_� g_[mol_^*� No\m_ko_hn� ni� nb_� g_n[\ifc]� g_[mol_g_hnm�

ch]fomcp_�i `�nb_�b_[n�ch]l_g_hn�[mmi]c[n_^�qcnb�`__^cha(�nb_�l_mjclig_n_lm�q_l_�e_jn�m_[f_^�

[h^� nb_� `cmb� `[mn_^� `il� .0� b� $=l_nn� [h^� U[f[(� -531%*� Dh`fiq� [h^� ion`fiq� irsa_h�

]ih]_hnl[ncihm�[h^�`fiq�l[n_m�q_l_�g_[mol_^�_p_ls�0�biolm�ip_l�nb_�h_rn� .0�b�j_lci^*� @[]b�

n[he�q[m�nb_h�ohm_[f_^(� `cmb�\cig[mm�g_[mol_^(� [h^�nb_�`cmbäm�g_[h�irsa_h�]ihmogjncih�

l[n_�][f]of[n_^�[]]il^cha�ni�nb_�jl_pciom�_ko[ncihm*

<� Nno^_hnäm� n)n_mn�q[m� om_^� ni� n_mn� nb_� mcahc`c][h]_�i `�[hs�^c``_l_h]_� ch�irsa_h�

]ihmogjncih�\_nq__h�nl[hma_hc]�[h^�]ihnlif� `cmb�[n�g_[mol_^�q_cabnm*� Ob_�l_f[ncihmbcj�

\_nq__h�irsa_h�]ihmogjncih�[h^�q_cabn�q[m�n_mn_^�\s�l_al_mmcih�[h[fsmcm(�omcha�51!�[m�

nb_�]lcnc][f� f_p_f� `il�]ih`c^_h]_�chn_lp[fm*� <�n_mn�`il�]iggih�mfij_�q[m�om_^�ni�]igj[l_�

l_al_mmcih�]i_``c]c_hnm�ch�l_al_mmcih�_ko[ncihm�`il�nl[hma_hc]�`cmb�[h^�]ihnlif�`cmb*

+&+� EVdf]ed&

+&+&)� E`feZ_V�`ijXV_�T`_df^aeZ`_�R_U�hVZXYe�Via`_V_e

Mionch_�irsa_h�]ihmogjncih�l[n_m�ch]fomcp_�i `�nb_�b_[n�ch]l_g_hn�[mmi]c[n_^�qcnb�

\_cha�`_^�ni�m[nc[ncih�nbl__�ncg_m�j_l�^[s�[l_�mbiqh�ch �Acaol_�/*-*� <`n_l�fia[lcnbgc]
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Acaol_�/*-*
Mionch_� irsa_h� ]ihmogjncih� ch� l_f[ncih� ni� \i^s�q_cabn�i `�nl[hma_hc]�<nf[hnc]� m[fgih�
b@JTUW�ZJTJY!�[h^�]ihnlifm(�q cnb�ch]fomcih�i `�nb_�b_[n�ch]l_g_hn�[mmi]c[n_^�qcnb�`__^cha*�
?[n[�cm�jl_m_hn_^�qcnb�`cnn_^�l_al_mmcih�fch_m�$mifc^� fch_m%�mollioh^_^�\s�51!�]ih`c^_h]_�
chn_lp[fm�$^[mb_^�fch_m%*

-,� )

8I
`

@

D
L*

<
D

D

-,,)(

Acmb�q_n�q_cabn�$a%

}� >ihnlif� X� Ol[hma_hc]

2-



nl[hm`ihh[nci[�i `�nb_�nl[hma_hc]�[h^�]ihnlif�irsa_h�]ihmogjncih�̂ [n[�$<jj_h^cr�=7O[\f_�

D%(�nb_�l_al_mmcih�_ko[ncihm�mbiqh�ch�O[\f_�/*-�[]]iohn_^�`il�53)54!�i `�nb_�̂ [n[äm�p[lc[h]_*�

Ob_l_�q[m�[�mcahc`c][hn�^c``_l_h]_�$K8,*,1%�\_nq__h�nb_�l[n_m�i `�irsa_h�]ihmogjncih�i `�

nl[hma_hc]�[h^�]ihnlif�`cmb�$ch]fomcih�i `�nb_�b_[n�ch]l_g_hn�[mmi]c[n_^�qcnb�\_cha�`_^%� [n�[ff�

g_[mol_^�\i^s�q_cabnm*� Ob_�mfij_�i `�nb_�l_al_mmcih�fch_�q[m�mcahc`c][hnfs�$K:,*,1%�mn__j_l�

`il�nb_�nl[hma_hc]�`cmb�]igj[l_^�ni�nb_�]ihnlif�`cmb(�ch^c][ncha�nb_�nl[hma_hc]m�b[^�[�gil_�

l[jc^�ch]l_[m_�ch�irsa_h�]ihmogjncih�qcnb�ch]l_[m_�ch�\i^s�q_cabn*� <�]igj[lcmih�i `�l[n_m�

i `�irsa_h�]ihmogjncih�i `�nl[hma_hc]�[h^�]ihnlif�`cmb�ip_l�[�q_cabn�chn_lp[f�i `�-0�a�ni�1.�a�

l_p_[f_^�nb[n�[n� -0�a(�nb_�l[n_m�i `�irsa_h�]ihmogjncih�i `�nl[hma_hc]�[h^�]ihnlif�`cmb�q_l_�

0*42� ga�Jd+b�[h^� .*5,� ga�J +b (� l_mj_]ncp_fs(� l_jl_m_hncha�[� -*24)`if^�^c``_l_h]_*� Obcm�

^c``_l_h]_�ch�irsa_h�]ihmogjncih�g[lach[ffs(�[fnbioab�mcahc`c][hnfs�$K8,*,1%(�ch]l_[m_^�oj�

ni� -*25)`if^�[n�1.�a(�qb_l_�nb_�irsa_h�]ihmogjncih�l[n_m�q_l_�-2*,/�ga� [h^�5*02�ga�

JX+b� `il�nl[hma_hc]�[h^�]ihnlif�`cmb(�l_mj_]ncp_fs*� Ciq_p_l(�nb_�nin[f�ko[hncns�i `�irsa_h�

]ihmog_^�\s�nl[hma_hc]�`cmb(�qb_h�chn_al[n_^�ip_l�nb_�ncg_�ni�aliq�`lig�-0�a�ni�1.�a(�q[m�

-,6-4� a(� [jjlircg[n_fs�/3!� f_mm�$^o_�ni� nb_cl�bcab_l�aliqnb�l[n_m7�>b[jn_l�.%�nb[h�nb_

-2*,2� a�i `�irsa_h�]ihmog_^�\s�nb_cl�hih)nl[hma_hc]�]iohn_lj[lnm*

< n� -0�a(� nl[hma_hc]�[h^�]ihnlif�^[cfs�`__^�chn[e_m�[m�[�j_l]_hn[a_�i `�\i^s�q_cabn�

q_l_�/*1/!�[h^�-*/1!(�l_mj_]ncp_fs(�l_jl_m_hncha�[�.*2-)`if^�^c``_l_h]_*� Pjih�l_[]bcha�[�

q_n�\i^s�g[mm�i `�1.�a(� nl[hma_hc]�[h^�]ihnlif�^[cfs�`__^�chn[e_m�q_l_� -*23!�[h^�,*34!(�

l_mj_]ncp_fs(�l_jl_m_hncha�[�.*-0)`if^�^c``_l_h]_*

Mionch_�irsa_h�]ihmogjncih�l[n_m�ch�[�jimn)[\miljncp_�mn[n_�[l_�mbiqh�ch�Acaol_�/*.*�

< `n_l�fia[lcnbgc]�nl[hm`ilg[ncih�i `�nb_�nl[hma_hc]�[h^�]ihnlif�irsa_h�]ihmogjncih�^[n[�

$<jj_h^cr�=7�O[\f_�.%(�nb_�l_al_mmcih�_ko[ncihm�mbiqh�ch�O[\f_�/*-� []]iohn_^�`il�54)54!
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O[\f_�/*-*
M_al_mmcih�]i_``c]c_hnm�`il�nb_�l_f[ncih�\_nq__h�lionch_�irsa_h�]ihmogjncih�â�QJdä�$ga�
Jd+b%�[h^�\i^s�q_cabn�#=R&�$a%�i `�nl[hma_hc]�<nf[hnc]�m[fgih�b@JTUW�ZJTJY!�[h^�]ihnlifm6�
QJ.�9�[r=R&&�qb_l_� [&�cm�nb_�l_al_mmcih�]i_``c]c_hn�[h^�â\ ä� cm�nb_�q_cabn�_rjih_hn

A__^cha
mn[n_

@rj_lcg_hn[f
alioj [ \

A_^ ]ihnlif ,*.3 ,*5 ,*54

nl[hma_hc] ,*00 ,*5- ,*53

A[mn_^ ]ihnlif ,*.1 ,*41 ,*55

nl[hma_hc] ,*.0 -*,2 ,*54
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Acaol_�/*.*
Mionch_�irsa_h�]ihmogjncih(� ch�l_f[ncih� ni� \i^s�q_cabn(�i ` �nl[hma_hc]�<nf[hnc]� m[fgih�
b@JTUW�ZJTJY!�[h^�]ihnlifm�`[mn_^�`il�.0�b*� ?[n[�cm�jl_m_hn_^�qcnb�`cnn_^�l_al_mmcih�fch_m�
$mifc^�fch_m%�mollioh^_^�\s�51!�]ih`c^_h]_�chn_lp[fm�$^[mb_^�fch_m%*
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i `�nb_� ^[n[äm�p[lc[h]_*� Ob_l_�q[m�[�mcahc`c][hn�^c`c`_l_h]_� $K8,*,1%� \_nq__h� nb_�l[n_m�i`�

irsa_h� ]ihmogjncih� i `�nl[hma_hc]� [h^�]ihnlif� `cmb� $ch� [� jimn)[\miljncp_� mn[n_%� [n� [ff�

g_[mol_^�\i^s�q_cabnm*� Ob_�mfij_�i `�nb_�l_al_mmcih�fch_�q[m�mcahc`c][hnfs�$K:,*,1%�mn__j_l�

`il�nb_�nl[hma_hc]�`cmb�]igj[l_^�ni�nb_�]ihnlif�`cmb(�ch^c][ncha�nb_�nl[hma_hc]m�b[^�[�gil_�

l[jc^� ch]l_[m_� ch�irsa_h�]ihmogjncih�qcnb� ch]l_[m_� ch�\i^s�q_cabn*� Ob_�^c``_l_h]_�ch�

lionch_�jimn)[\miljncp_�irsa_h�]ihmogjncih�\_nq__h�nb_�nqi�aliojm�[n�-0�a�q[m� -*23)`if^(�

qcnb� nl[hma_hc]� [h^�]ihnlif�irsa_h�]ihmogjncih�l[n_m�/*50�ga�J +b �[h^�.*/2�ga�JX+b(�

l_mj_]ncp_fs*�Ob_�g[ahcno^_�i `�̂ c``_l_h]_�ch]l_[m_^�ni� .*.,)`if^�[n�1.�a(�qcnb�nl[hma_hc]�[h^�

]ihnlif�irsa_h�]ihmogjncih�l[n_m� -1*4.�ga�JX+b�[h^�3*-5�ga�JX+b(�l_mj_]ncp_fs*

Ob_�^io\f_� fia[lcnbgc]�jfinm�i `�g_n[\ifc]�l[n_�ch�l_f[ncih�ni�\i^s�q_cabn�l_p_[f_^�

q_cabn�_rjih_hnm�i ` �,*5-� [h^�,*5,�`il�nl[hma_hc]�[h^�]ihnlif�`cmb�l_mj_]ncp_fs(�qbcf_�`_^�

$Acaol_� /*-%*�>ihm_ko_hnfs(� _p_ls�ncg_�nb_�nl[hma_hc]� `cmb�^io\f_^�ch�\i^s�q_cabn(� nb_cl�

irsa_h�]ihmogjncih�ch]l_[m_^�\s�5-!7�]ihnlif�irsa_h�]ihmogjncih�ch]l_[m_^�\s�5,!�`il�

_p_ls�^io\fcha�i `�nb_cl�\i^s�q_cabn*�Ob_�q_cabn�_rjih_hnm�ch�[�jimn)[\miljncp_�mn[n_�q_l_

-*,2� [h^�,*41�`il�nl[hma_hc]m�[h^�]ihnlifm(�l_mj_]ncp_fs�$Acaol_�/*.%*�Dh�\inb�nb_�̀ _^�[h^�jimn)�

[\miljncp_�mn[n_(�nb_�q_cabn�_rjih_hnm�q_l_�mcahc`c][hnfs�̂ c``_l_hn�$K8,*,1%�\_nq__h�nb_�nqi�

_rj_lcg_hn[f�aliojm*

Dh�\inb�nb_�`_^�[h^�`[mncha�g_[mol_g_hnm(�nb_l_�q[m�[�mg[ff�[giohn�i ` ân[heä�irsa_h�

]ihmogjncih(� fce_fs� [nnlc\on_^� ni� gc]li\c[f� `cfg�ih� nb_� chh_l� mol`[]_� i `�nb_� l_mjcl[ncih�

]b[g\_l*� Ob_�g_[h�â\f[heä�n[he�irsa_h�]ihmogjncih�l[n_�nblioabion�nb_�_rj_lcg_hn�q[m�

1*/-�É,*1-�ga�Jd+b*

>ihnlif�m[fgih�_rbc\cn_^(�qcnb�l_mj_]n�ni�nb_�nl[hma_hc]�alioj(�[�mcahc`c][hnfs�al_[n_l�

^_]l_[m_�ch�irsa_h�]ihmogjncih�qb_h�g_[mol_^�`lig�[�`_^�ni�[�`[mncha�mn[n_*� Ob_�^lij�ch
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irsa_h�]ihmogjncih�̀ cig�nb_�`_^�ni�nb_�`[mn_^�mn[n_�q[m�..!�[n�-0�a� [h^� ^_]fch_^� ni� -!�

[n�1.�a�`il�nb_�nl[hma_hc]�alioj7�p[fo_m�`il�]ihnlifm�[n�]igj[l[\f_�\i^s�q_cabnm�q_l_�./!�

[h^�ch]l_[mcha�ni�/.!(�l_mj_]ncp_fs*

+&+&*� E`feZ_V�hVZXYe�daVTZWZT�`ijXV_�T`_df^aeZ`_&

Jh� [�ko[hncn[ncp_�\[mcm(� nb_� f[la_l�nb_� `cmb(� \_� cn� nl[hma_hc]�il�]ihnlif(� nb_�gil_�

irsa_h�cn�]ihmog_^*� Ciq_p_l(�ih�[�ohcn)q_cabn�\[mcm(�irsa_h�]ihmogjncih� ^_]l_[m_^�[m�

\i^s�g[mm�ch]l_[m_^*�R_cabn�mj_]c`c]�lionch_�irsa_h�]ihmogjncih�l[n_m�qcnb�ch]fomcih�i `�

nb_�b_[n�ch]l_g_hn�[mmi]c[n_^�qcnb�\_cha�`_^�ni�m[nc[ncih�nbl__�ncg_m�j_l�^[s�[l_�mbiqh�ch�

Acaol_�/*/*� Ob_�nl[hma_hc]�^[n[�$X%j_h^cr�=7�O[\f_�/%�q[m�mo\d_]n_^�ni�hihfch_[l�l_al_mmcih�

omcha�[�m_]ih^�^_al__�jifshigc[f*� ?[n[�`il�nb_�]ihnlif�`cmb�$<jj_h^cr�=7�O[\f_�/%�q[m�

mo\d_]n_^�ni�fch_[l�l_al_mmcih�[m�[�m_]ih^�^_al__�jifshigc[f�q[m�`ioh^�ni�jli^o]_�hi�\_nn_l�

`cn*� M_al_mmcih�_ko[ncihm�`il�\inb�_rj_lcg_hn[f�aliojm�[l_�mbiqh�ch�O[\f_�/*.*

Ob_l_�q[m�[�mcahc`c][hn�^c``_l_h]_�$K8,*,1%�\_nq__h�nl[hma_hc]�[h^�]ihnlif�l[n_m�i `�

`_^�irsa_h�]ihmogjncih�[n�[ff�q_cabnm�g_[mol_^�^olcha�nb_�jl_m_hn�_rj_lcg_hn*� <n�[�\i^s�

q_cabn�i `�-0�a(�nl[hma_hc]�[h^�]ihnlif�irsa_h�]ihmogjncih�l[n_m�q_l_�/04*30�ga�Ja+ea+b�

[h^�.-0*13�ga�Jd+ea+b�l_mj_]ncp_fs(�l_jl_m_hncha�[�-*2/)`if^�bcab_l�q_cabn�mj_]c`c]�irsa_h�

]ihmogjncih�l[n_�`il�nb_�nl[hma_hc]m�ip_l�nb_�]ihnlifm*� Ol[hma_hc]�`cmb�_rbc\cn_^�[�j[l[\ifc]�

irsa_h�l_mjihm_�ch�l_f[ncih�ni�\i^s�mct_�$Acaol_�/*/%(�l_[]bcha�[�gchcgog�g_n[\ifc]�l[n_�

[n�[jjlircg[n_fs�/1�a*� Ob_�g[ahcno^_�i `� ^c``_l_h]_�\_nq__h�nb_�nqi�_rj_lcg_hn[f�aliojm�

^_]l_[m_^�ni� -*04)`if^�[n�[jjlircg[n_fs�/,�a�qb_l_�irsa_h�]ihmogjncih�l[n_m�q_l_�.51*/,�

ga� Jt+ea+b� [h^� -55*./� ga� Jd+ea+b� `il� nl[hma_hc]� [h^� ]ihnlif� `cmb(� l_mj_]ncp_fs*� <�

mo\m_ko_hn�ch]l_[m_�i `�irsa_h�]ihmogjncih�\s�nb_�nl[hma_hc]�m[fgih�ni�/.2*/.�ga�J +ea+b �

l_mofn_^�ch�[h�-*4/)`if^�^c``_l_h]_�ip_l�nb_�]ihnlifm�$-34*/.�ga�JX+ea+b%�[n�nb_�`ch[f�\i^s
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Acaol_�/*/*
R_cabn� mj_]c`c]� lionch_� irsa_h� ]ihmogjncih� ch� l_f[ncih� ni� \i^s�q_cabn� i `�nl[hma_hc]�
<nf[hnc]�m[fgih� @JTUW�ZJTJY!�[h^�]ihnlifm(�qcnb�ch]fomcih�i ` �nb_�b_[n�ch]l_g_hn�[mmi]c[n_^�
qcnb�`__^cha*� ?[n[�cm�jl_m_hn_^�qcnb�`cnn_^�l_al_mmcih�fch_m�$mifc^�fch_m%�mollioh^_^�\s�51!�
]ih`c^_h]_�chn_lp[fm�$^[mb_^�fch_m%*
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O[\f_�/*.*
M_al_mmcih� ]i_``c]c_hnm� `il� nb_� l_f[ncih� \_nq__h� q_cabn� mj_]c`c]� lionch_� irsa_h�
]ihmogjncih�âHJdä�$ga�JX+ea�i ` �̀ cmb+b%�[h^�\i^s�q_cabn�â=Rä�$a%�i `�nl[hma_hc]�<nf[hnc]�
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nl[hma_hc] 004 ),*40 ,*-/ ,*31
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nl[hma_hc] /01 )1*,- ,*,4 ,*12
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q_cabn�i `�[jjlircg[n_fs�1.�a*

R_cabn�mj_]c`c]�irsa_h�]ihmogjncih�l[n_m�`il�nl[hma_hc]�[h^�]ihnlif�`cmb�ch�[�jimn)�

[\miljncp_� mn[n_� [l_� mbiqh� ch�Acaol_� /*0*� Ob_� ^[n[� `il�\inb� nl[hma_hc]m� [h^� ]ihnlifm�

$<jj_h^cr� =7� O[\f_� 0%� q[m� mo\d_]n_^� ni� hihfch_[l� l_al_mmcih� omcha� m_]ih^� ^_al__�

jifshigc[fm*� M_al_mmcih�_ko[ncihm� `il�\inb�_rj_lcg_hn[f�aliojm�[l_�mbiqh�ch�O[\f_�/*.*

<n�[�\i^s�q_cabn�i `�-0�a(�nb_�nl[hma_hc]�[h^�]ihnlif� irsa_h�]ihmogjncih�l[n_m�q_l_�

.5-*--� ga� J +ea +b �[h^� -25*1,� ga�JX+ea+b(� l_mj_]ncp_fs(� [� -*3.)`if^�^c``_l_h]_*� Ob_�

^cp_la_h]_�ch�g_n[\ifcmg�\_nq__h�nb_�nqi�_rj_lcg_hn[f�aliojm� ch]l_[m_^�oj�ni�.*./)`if^�

[n� 1.� a(� qb_l_� nb_�irsa_h�]ihmogjncih�l[n_m�q_l_� /,4*20�ga�JX+ea+b� [h^� -/4*00�ga�

Jd+ea+b� `il� nl[hma_hc]m� [h^� ]ihnlifm(� l_mj_]ncp_fs*� Ob_l_� q[m� [� mcahc`c][hn� ^c``_l_h]_�

$K8,*,1%�\_nq__h�nl[hma_hc]�[h^�]ihnlif�l[n_�i ` �̀ [mncha�irsa_h�]ihmogjncih�[n�[ff�q_cabnm�

g_[mol_^�^olcha�nb_�jl_m_hn�_rj_lcg_hn*

/*0� ?cm]ommcih*

+&,&)� E`feZ_V�`ijXV_�T`_df^aeZ`_�R_U�hVZXYe�Via`_V_e&

Mionch_� g_n[\ifcmg�`il� Ad�a_h_l[ncih�aliqnb�_hb[h]_^�nl[hma_hc]� <nf[hnc]�m[fgih�

q[m�mcahc`c][hnfs�bcab_l�nb[h�`il�hih)nl[hma_hc]�]ihnlifm�ip_l�[�q_cabn�l[ha_�l_jl_m_hn[ncp_�

i `�mgifn�jli^o]ncih*� Ob_�b_[n�l_f_[m_�[mmi]c[n_^�qcnb�g_n[\ifcmg� a_h_l[ffs�l_jl_m_hnm�[�fimm�

i `�_h_las�ni�`cmb*� Ob_�nl[hma_hc]äm�bcab_l�irsa_h�]ihmogjncih�q[m�f[la_fs� [�`oh]ncih�i `�

nb_cl�f[la_l�̂ [cfs�`__^�chn[e_�]igj[l_^�ni�nb[n�i `�]ihnlif�`cmb*� Ailm\_la�$-553%�_mn[\fcmb_^�

nb[n�irsa_h�]ihmogjncih�ch]l_[m_^�jlijilncih[ffs�qcnb�ch]l_[m_^�`__^�chn[e_�ch�jimn)mgifn�

<nf[hnc]�m[fgih�l_[l_^�ch�]igg_l]c[f�m][f_�`cmb�n[hem*� Cia_h^iig�$-54/%�hin_^�[�^cl_]n�

fch_[l�l_f[ncihmbcj�\_nq__h�nb_�[giohn�i `�irsa_h�]ihmog_^�[h^�^ls�q_cabn�a[ch�`il�`cmb�ih�

^c``_l_hn�l[ncih�f_p_fm*� Hil_�irsa_h�cm�]ihmog_^�[m�nb_�`__^�chn[e_�ch]l_[m_m*� Ciq_p_l(�nb_
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Acaol_�/*0*
R_cabn� mj_]c`c]� lionch_�irsa_h�]ihmogjncih(� ch�l_f[ncih� ni� \i^s�q_cabn(� i `�nl[hma_hc]�
<nf[hnc]�m[fgih�b@JTUW�ZJTJY!�[h^�]ihnlifm�`[mn_^�`il�.0�b*� ?[n[�cm�jl_m_hn_^�qcnb�`cnn_^�
l_al_mmcih�fch_m�$mifc^�fch_m%�mollioh^_^�\s�51!�]ih`c^_h]_�chn_lp[fm�$^[mb_^�fch_m%*
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^lij�ch�irsa_h�]ihmogjncih�qb_h�nb_�_rj_lcg_hn[f�`cmb�ch�nb_�jl_m_hn�mno^s�q_l_�mn[lp_^�

`il�.0�b�q[m�f[la_l�̀ il�nb_�]ihnlif�alioj�_p_h�nbioab�nb_s�b[^�[�fiq_l�̂ [cfs�`c! �̂chn[e_�nb[h�

nb_�nl[hma_hc]�alioj*� < �.0�b �mn[lp[ncih�g[s�hin�b[p_�\__h�mo`=]c_hn�`il�nb_�`cmb(�_mj_]c[ffs�

nb_�nl[hma_hc]m(�ni�\_�ch�[�nlo_�jimn)[\miljncp_�mn[n_*� D ` �nb_�̂ c`c`_l_h]_�\_nq__h�nl[hma_hc]�[h^�

]ihnlif�l[n_�i `�irsa_h�]ihmogjncih�q[m�ihfs�[�`cg]ncih�i ` �̂ c`c`_l_h]_m�ch�nb_cl�^[cfs�`__^�

chn[e_(� \inb� _rj_lcg_hn[f� aliojm� mbiof^�b[p_� b[^� nb_�m[g_�irsa_h�]ihmogjncih�qb_h�

^_jlcp_^� i `� `__^*� Ciq_p_l(� nl[hma_hc]� `cmb� g[chn[ch_^� [� mcahc`c][hnfs� bcab_l� irsa_h�

]ihmogjncih�nb[h�]ihnlif�`cmb�[`n_l�.0�b �̀ __^�̂ _jlcp[ncih*� @p_h�c`�.0�b�`__^�̂ _jlcp[ncih�q[m�

hin�mo``c]c_hn�ni�jon�nb_�`cmb�ch�[�jimn)[\miljncp_�mn[n_(�_rn_h^_^�j_lci^m�i ` �̀ __^�̂ _jlcp[ncih�

$>b[jn_l� 0%� b[p_� mbiqh� nb[n� nl[hma_hc]� `cmb� g[chn[ch� [� mcahc`c][hnfs� bcab_l� irsa_h�

]ihmogjncih�l[n_�qcnb�l_mj_]n�ni�]ihnlif�`cmb*

Ob_�l_f[ncihmbcj�i `�\i^s�q_cabn�ni�irsa_h�]ihmogjncih�cm�i`n_h�_rjl_mm_^�[m�QJ7�

9�[r=R&&�qb_l_� nb_�q_cabn�_rjih_hn�$mfij_�ih�[�̂ io\f_�fia�jfin%(�b[m�[h�[jjlircg[n_�

p[fo_�i `� ,*4� `il�[�p[lc_ns�i ` �̀ l_mbq[n_l�[h^�g[lch_�`cmb�mj_]c_m�ch�[�`[mn_^�mn[n_�$F[t[eip�

[h^�Fb[es[jch[(� -54-7�Ncgm(� -552%*� Ob_�q_cabn�_rjih_hnm�i\n[ch_^�ch�nb_�]oll_hn�mno^s�

q_l_�,*5-�[h^�,*5,�`il�nl[hma_hc]�[h^�]ihnlif�`cmb�ch�[�`__^cha�mn[n_(�l_mj_]ncp_fs(� [h^�-*,2�

[h^�,*41� [`n_l�.0�b�`__^�^_jlcp[ncih(�l_mj_]ncp_fs*� Ob_� ch]l_[m_�ch�nb_�q_cabn�_rjih_hn�

_rbc\cn_^�\s�nb_�nl[hma_hc]�`cmb�`nig�[�`__^cha�ni�[�`[mncha�mn[n_�b[m�[fmi�\__h�i\m_lp_^�ch�

hih)m[fgihc^�`cmb*� Ail�_r[gjf_(�Cia_h^iig�$-54/%(�ch�mno^scha�<`lc][h�][n`cmb� 1TJYRJZ�

TJaNYM!#� nb_ilct_^�nb[n�nb_�l_[mih�`cmb�^i�hin�aliq�ch^_`chcn_fs�cm�nb[n�\s�b[pcha�[�al_[n_l�

q_cabn� _rjih_hn�p[fo_� ch�[� `[mncha� mn[n_�nb[h� ch�[ �`__^cha�mn[n_�qcff�ofncg[n_fs�f_[^�ni� [�

g_n[\ifc]�ám]ij_�`il�aliqnbà�$g[rcgog�g_n[\ifc]�l[n_�)�mn[h^[l^�g_n[\ifc]�l[n_%�_ko[f�ni�

t_li*� <m�[�`cmb�ch]l_[m_m�ch�q_cabn(� cnm�g[rcgog�g_n[\ifc]�l[n_�^_]l_[m_m�[n�[�`[mn_l�l[n_
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nb[h�mn[h^[l^�g_n[\ifc]�l[n_�l_mofncha�ch�]ihp_la_h]_�$=l_nn(�-535%*� Dh�]ihnl[mn(�nb_�]ihnlif�

q_cabn�_rjih_hn�̂ _]l_[m_^�qb_h�g_[mol_^�`lig�[�`__^cha�ni�[�`[mncha�mn[n_7�]ihm_ko_hnfs(�

g_[mol_g_hnm� ip_l� [� f[la_l� q_cabn� chn_lp[f� g[s� jlipc^_� [� \_nn_l� [mm_mmg_hn� i `�nb_�

l_f[ncihmbcj�i `�nb_�]b[ha_m�ch�irsa_h�]ihmogjncih�qcnb�l_mj_]n�ni�]b[ha_m�ch�\i^s�q_cabn�

=_[gcmb�$-520%�_p[fo[n_^�\liqh�nlion�b@JTUW�[Y\[[JG�\liie�nlion�b@JR]NTRV\Z�OWV[RVJTRZ!#�

]iggih�qbcn_�mo]e_l�b1J[WZ[WU\Z�LWUUNYZWVRR!#�\liqh�\offb_[^�b6L[JT\Y\Z�VNK\TWZ\Z!�[h^�

][lj�b1`XYRVJZ�LJYXRW!�[h^�`ioh^�q_cabn�_]jih_hnm�i `,*433(-*,1.(,*420(,*5.1(�[h^�,*450�

`il�`[mn_^�mn[h^[l^�g_n[\ifcmg(�l_mj_]ncp_fs*� @p_h�chnl[mj_]c_m�p[lc[ncih�b[m�\__h�i\m_lp_^�

ch� <nf[hnc]� m[fgih(� qcnb�q_cabn� _rjih_hnm� i `�`[mn_^� `cmb� l[hacha� `lig�,*23� oj� ni� ,*40�

$F[t[eip�[h^�Fb[esdXch[(� -54-7�Blinnog�[h^�Ncabifn(� -554%*

+&,&*� JVZXYe�daVTZWZT�c`feZ_V�`ijXV_�T`_df^aeZ`_&

?cl_]n�]igj[lcmih�\_nq__h�irsa_h�]ihmogjncih�mno^c_m�cm�`l_ko_hnfs�^c``c]ofn�^o_�

ni� nb_� p[lc[\cfcns� qbc]b� cm� chb_l_hn�qcnbch� [� acp_h� mj_]c_m� [h^� nb_� _llil� cgjim_^� \s�

chmo``c]c_hn�[nn_hncih�ni�p[lc[\f_m�mo]b�[m�`cmb�q_cabn�[h^�q[n_l�n_gj_l[nol_�$=liqh�N[�J R#�

-5407� >_]b� N[�JT%#� -5417� >[c� [h^� Nogg_l`_fn(� -55.7� >_]b�N[�JT%#� -550%(� ko[hncns� [h^�

]igjimcncih�i `�̀ __^�chn[e_�$=_[gcmb(� -5307�Ei\fcha�[h^�?[pc_m(� -54,7�Ailm\_la(� -553%(�[h^�

mnl_mm�jl_]_^cha�[h^�̂ olcha�_rj_lcg_hn[ncih�$=[lnih�[h^�N]bl_]e(� -5437�?[pcm�[h^�N]bl_]e(�

-553%*� <� ]ih`ioh^cha� p[lc[\f_� i\m_lp_^� ch� nb_� jl_m_hn� mno^s�q[m� nb_� nl[hma_hc]� `cmb�

[jj_[l_^�ni�oh^_lai�jl_]i]ciom�mgifnc`c][ncih*� Nnkr_l`c]c[ffs(�nb_�nl[hm`ilg[ncih�`lig�j[cl�

ni�mgifn� ][h�\_�gihcnil_^� \[m_^�ojih�m_p_l[f�_rn_lh[ffs�pcmc\f_�ch^c]_m�mo]b�[m�i\m]olcha�

i `�nb_�áj[llä#�g[lem�\s�nb_�mcfp_ls�JXXNZJVJJLN�i `�nb_�m][f_m(�^[le_l�`ch�g[lachm(�[h^�[� fiq_l�

]ih^cncih�`[]nil�$q_cabn+f_hanbXrc,,%�$Figiol^dc[h(�N[�JT%#� -5327�Bic\g[h�N[�JT%#� -54.%*�

Obcm� nl[hm`ilg[ncih�$mgifnc`c][ncih%� nsjc][ffs�i]]olm� ch�nb_� mjlcha�i `�nb_� m_]ih^�s_[l�ch
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jl_j[l[ncih�`il�gcal[ncih�`lig�nb_�h[n[f�`l_mb�q[n_l�_hpclihg_hn�ni�nb_�m_[(�[h^�cm�]ill_f[n_^�

qcnb�[�lcm_�ch�m_log�aliqnb�bilgih_�f_p_fm�[h^�_f_p[n_^�aliqnb*� Pmcha�aliqnb�_hb[h]_^�

nl[hma_hc]�<nf[hnc]�m[fgih� mc\fcha�ni�nbim_�om_^�ch�nb_�jl_m_hn�mno^s(�Nn_p_h�N[�JT%#�$-554%�

l_jiln_^�nb[n�nb_�nl[hma_hc]�`cmb�niie�ih�[�mcfp_l�]ifil[ncih�[h^�fimn�nb_ �^[lc]�p_lnc][f�\[lm�[n�

[�mg[ff_l�mct_�nb[h�̂ c^�]ihnlif�`cmb*� Ob_s�[fmi�i\m_lp_^�[�^_]fch_�ch�]ih^cncih�`[]nil�\s�nb_�

nl[hma_hc]�`cmb�go]b�_[lfc_l�nb[h�nsjc][f�hih)nl[hma_hc]�jl_mgifnm�]ofnol_^�oh^_l�b[n]b_ls�

]ih^cncihm*� Ncgcf[l�l_mofnm�qcnb�aliqnb�_hb[h]_^�nl[hma_hc]�`cmb�b[p_�\__h�l_jiln_^�\s�

N[oh^_lm�N[�JT%� $-554%*� N_^^cec�N[�J R� $-552%(�qbcf_�^_m]lc\cha�nb_�jimcncp_�_``_]n�i `�ipch_�

aliqnb�bilgih_�nl_[ng_hn�ih�nb_�m_[q[n_l�[^[jn[\cfcns�i `�m[fgih�jl_mgifnm(�[fmi�hin_^�nb[n�

nb_�nl_[ng_hn�][om_^�[ �/,!�ch]l_[m_�ch�lionch_�irsa_h�]ihmogjncih*� Obcm�qiof^�_rjf[ch�

qbs�nb_�nl[hma_hc]�q_cabn�mj_]c`c]� irsa_h�]ihmogjncih�^_]l_[m_^�ch �[�mcgcf[l�`[mbcih�[m�

]ihnlif�`cmb�oj�ni�[�\i^s�q_cabn�i `�[jjlircg[n_fs�/1�al[gm�\on�nb_h�al[^o[ffs�ch]l_[m_^�ohncf�

nb_�n_lgch[ncih�i `�nb_�_rj_lcg_hn�[n�[jjlircg[n_fs�1.�al[gm*� <fnbioab�Rcaam�N[�JT%� $-545%�

`ioh^�[h�ch]l_[m_�ch�nb_�irsa_h�]ihmogjncih�`il�mgifn�ip_l�j[ll(�nbcm�hilg[ffs�i]]olm�ch�nb_�

mjlcha� i `� nb_� s_[l� qcnb� hih)a_h_nc][ffs� [fn_l_^� m[fgih*� Obcm� mct_)^_j_h^_hn� _[lfs�

mgifnc`c][ncih�[jj_[lm� ni�\_�[h�i\fca[nils�]ihm_ko_h]_�i `�omcha� `[mn�aliqcha�nl[hma_hc]�

m[fgihc^m*� C_h]_(� mno^c_m� omcha�dop_hcf_�nl[hma_hc]� m[fgihc^m�g [s�\_� `[]_^�qcnb�nb_�

oh[pic^[\f_�]ih`ioh^cha�jbsmcifiac][f�`[]nil�i `�mgifnc`c][ncih*

=_lab_cg�N[�JT%� $-55-%�cffomnl[n_^�nb_�l_f[ncihmbcj�\_nq__h�irsa_h�]ihmogjncih�[h^�

n_gj_l[nol_� ch� `_^�hih)nl[hma_hc]� <nf[hnc]� m[fgih*� Rb_h� nb_�g _[h�q[n_l�n_gj_l[nol_�

i\m_lp_^� ch� nb_� jl_m_hn� mno^s� $-.*2á>%� q[m� jf[]_^� ch� nb_cl� l_al_mmcih� gi^_f(� irsa_h�

]ihmogjncih� l[n_m� i `� .02� ga� Jd+ea� i`� `cmb+b� `il� .,)31� a� hih)nl[hma_hc]� `cmb� q_l_�

^_n_lgch_^*� Obcm�l[n_�i ` �irsa_h�]ihmogjncih�\s�nb_�hih)nl[hma_hc]�m[fgih�cm�bcab_l�nb[h
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i\m_lp_^�ch�nb_�]oll_hn�mno^s�[h^�g[s�\_�[]]iohn_^�`il�\s�nb_�fimm�i ` �irsa_h�`lig�q[n_l�

moj_lm[nol[n_^�q cnb�irsa_h�[m�[�l_mofn�i `�nb_�q[n_l)ni)mol2 ]_�[cl�_rjimol_(�nb_l_\s�jimmc\fs�

ip_l_mncg[ncha�nb_�`cmbäm�irsa_h�]ihmogjncih�$=_lab_cg�N[�JT%#� -55-%*� <�q_cabn�mj_]c`c]�

irsa_h�]ihmogjncih�l[n_�i `�-.,�ga�JX+ea+b�`il�.�ea�<nf[hnc]�m[fgih�`_^�ni�_r]_mm�ch�4*1~>�

m_[q[n_l�b[m�[fmi�\__h�l_jiln_^�$Ailm\_la(�-553%(�[�p[fo_�fiq_l�nb[h�nbim_�l_jiln_^�b_l_�[h^�

cm� fce_fs�[nnlc\on_^�ni�^c``_l_h]_m�ch�`cmb�mct_�[h^�q[n_l�n_gj_l[nol_*� Nn_p_hm�N[�JT%� $-554%(�

omcha�nl[hma_hc]�[h^�hih)nl[hma_hc]�m[fgih�mc\fcham�i `�mcg cf[l�q_cabn�ni�nbim_�om_^�ch�nb_�

jl_m_hn�mno^s(�l_jiln_^�irsa_h�]ihmogjncih�p[fo_m�/31� ga�Jd+ea�i ` �̀ cmb+b�`il�nl[hma_hc]�

`cmb�[h^�..,�ga�Jd+ea�i ` �̀ cmb+b�`il�]ihnlif�`cmb�[m�g_[mol_^�ch�[�]fim_^�l_mjclig_n_l*� @p_h�

qcnb�nb_�chb_l_hn�p[lc[\cfcns�nsjc][ffs�i\m_lp_^�\_nq__h�g_n[\ifc]�_rj_lcg_hnm(�_mj_]c[ffs�

nbim_�omcha�^c``_l_hn�mnsf_m�i `�l_mjcl[ncih�]b[g\_lm(�nb_�irsa_h�]ihmogjncih�p[fo_m�l_jiln_^�

\s�Nn_p_hm�N[�JT%� $-554%�[l_�mcgcf[l�ni�nbim_�l_jiln_^�ch�nb_�jl_m_hn�mno^s*

/*1� >ih]fomcih*

Ol[hma_hc]�dop_hcf_�<nf[hnc]�m[fgih�_rbc\cn_^�mcahc`c][hnfs�bcab_l�lionch_�irsa_h�

]ihmogjncih� l[n_m(� ip_l� nb_� _hncl_� q_cabn� l[ha_� _r[gch_^(� qb_h� ]igj[l_^� ni� hih)�

a_h_nc][ffs�gi^c`c_^�`cmb�l_[l_^�oh^_l�mcgof[n_^�[ko[]ofnol_�]ih^cncihm*�Rbcf_�[�bcab_l�l[n_�

i `�irsa_h�]ihmogjncih�q[m�j[lnc[ffs�[�̀ oh]ncih�i `�[�f[la_l�̂ [cfs�̀ __^�chn[e_�\s�nb_�nl[hma_hc]�

`cmb�qcnb�l_mj_]n�ni�]ihnlif�`cmb(�[�mcahc`c][hnfs�bcab_l�irsa_h�]ihmogjncih�q[m�[jj[l_hn�

qb_h� nb_�g_n[\ifc]� _``_]nm� i `�`__^�q_l_� l_gip_^*� Rb_h� nb_� nin[f� ko[hncns� i `�irsa_h�

]ihmog_^�q[m� chn_al[n_^�ip_l�nb_�ncg_� ni�l_[]b�mgifn�mct_(� nl[hma_hc]� `cmb�$^o_�ni�nb_cl�

bcab_l� aliqnb� l[n_m%� ]ihmog_^� `krjlircg[n_fs� /3!� f_mm� nin[f� irsa_h� nb[h� nb_cl� hih)�

a_h_nc][ffs�gi^c`c_^�]iohn_lj[lnm*
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,&(� 89986G�B9�9BB7�78CE<I4G<BA�BA�@8G45B?<F@�4A7�5B7L�

6B@CBF<G<BA�B9�:EBJG;�8A;4A687�GE4AF:8A<6�4G?4AG<6

F4?@BA�;/&+,-�/&+&."

,&)� <_ec`UfTeZ`_&

Ob_�_hb[h]_^�aliqnb�l[n_m�$oh^_l�b[n]b_ls�]ih^cncihm%�_rbc\cn_^�\s�aliqnb�_hb[h]_^�

nl[hma_hc]�<nf[hnc]�m[fgih�l_f[ncp_�ni�hih)a_h_nc][ffs�gi^c`c_^�dR]^ `_�[l_�f[la_fs�[�̀ cg]ncih�

i `�nb_cl� bcab_l� `__^� chn[e_� $>b[jn_l� .%*� Ob_� `iffiqcha� _rj_lcg_hn� ch� fiha� n_lg� `ii^�

^_jlcp[ncih�q[m�]ih^o]n_^�ni�̂ _n_lgch_�c` �nb_�bcab_l�g_n[\ifc]�l[n_m�ch�̀ __^cha�[h^�aliqcha�

nl[hma_hc]�`cmb�$>b[jn_l�/%(�l_f[ncp_�ni�]ihnlif�`cmb(�qiof^�j_lmcmn�ch�nb_�[\m_h]_�i `�̀ __^�[h^�

l_mofn�ch�[�gil_�l[jc^�^_jf_ncih�i `�\i^s�_h_las�l_m_lp_m(�ncmmo_�\l_[e^iqh(�_n]*(� l_f[ncp_�ni�

]ihnlif�`cmb*� <fnbioab�]igg_l]c[f�cgjf_g_hn[ncih�i ` �nbcm�n_]bhifias�qcff�chpifp_�nb_�om_�

i `�l_jli^o]ncp_fs�ch][j[\f_�`cmb�$`_g[f_�nlcjfic^m%(�nb_l_�l_g[chm�mig_�ohl_mifp_^�]ih]_lh�

l_f[ncha�ni�nb_�][j[\cfcns�i `�nb_m_�aliqnb)_hb[h]_^�`cmb�ni�molpcp_�[h^�]igj_n_�qcnb�qcf^�

jijof[ncihm�mbiof^�nb_s�_m][j_�`cmb�]ofnol_�]ih`ch_g_hn*�Ob_l_`il_(�jo\fc]�]ih]_lhm�ih�nb_�

jimmc\f_�_hpclihg_hn[f� cgj[]n�i `�nl[hma_hc]�n_]bhifias� b[m�jligjn_^� nb_� [mm_mmg_hn�i`�

nb_� \ci_h_la_nc]m� l_f[ncha� ni� fc`_� bcmnils)l_f[n_^� _p_hnm� mo]b� [m� `ii^�^_jlcp[ncih*� Acmb�

oh^_lai� h[nol[f� j_lci^m� i `�`ii^� ^_jlcp[ncih� nblioabion� [� hilg[f� fc`_� ]s]f_� [h^� b[p_�

]ihm_ko_hnfs�_pifp_^�nb_�][j[\cfcns�ni�_h^ol_�jlifiha_^�̀ ii^�mbiln[a_m*�@h_las�_rj_h^cnol_�

][h�\_�l_^o]_^�̂ olcha�mo]b�j_lci^m�jimmc\fs�\s�l_^o]cha�[]ncpcns(�l_`f_]n_^�\s�fiq_l�irsa_h�

]ihmogjncih�$=_[gcmb(�-520%*� Ciq_p_l(�_rn_hmcp_�\i^s�_h_las�l_m_lp_m�g[s�\_�fimn�[m�nb_�

`cmb�g_n[\ifct_�nb_cl�iqh�ncmmo_m�ni�g__n�]lcnc][f�_h_las�l_kocl_g_hnm*� Ob_�jli\[\cfcns�[h^�

_rn_hn�i `�_]ifiac][f�_``_]nm�cm�^_j_h^_hn�ojih�nb_�`cnh_mm�i `�nl[hma_hc]�ch^cpc^o[fm�ni�]ij_
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qcnb�]b[ha_m� ch�`ii^�[\oh^[h]_*� Ol[hma_hc]�aliqnb�l[n_m�g[s�\_�fiq_l_^�mcahc`c][hnfs�

oh^_l�gil_�h[nol[f�]ih^cncihm�mo]b�[m�̂ olcha�mj[qhcha�gcal[ncihm(�qchn_lcha(�il�qb_l_�̀ ii^�

cm�hin�[p[cf[\f_�ch�ohfcgcn_^�ko[hncnc_m*

0*.� H_nbi^m*

Ob_�\ci_h_la_nc]m�i ` �̀ ii^)^_jlcp_^�dop_hcf_�nl[hma_hc]�[h^�]ihnlif�m[fgih(�[n�q_cabn�

ch]l_g_hnm� ip_l�[�q_cabn� l[ha_� i `�[jjlircg[n_fs� 4� a� ni� 11� a(�q[m� _p[fo[n_^�omcha� nb_�

`iffiqcha�g_nbi^m*�Ncr�boh^l_^�[h^�mcrns�nl[hma_hc]�m[fgih`m__�>b[jn_l�-�`il�_rj_lcg_hn[f�

`cmb�bcmnils%(�[p_l[a_�q_cabn�5*0.�É �,*,5�a(�q_l_�l[h^igfs�̂ cmnlc\on_^�ni�nq_fp_�n[hem�`il�[�

nin[f�i `�11�`cmb�j_l�n[he*� Ncr�boh^l_^�[h^�mcrns�]ihnlif�m[fgih(�[p_l[a_�q_cabn�2*2.�É �,*,1�

a(�q_l_�l[h^igfs�[mmcah_^�ni�nq_fp_�[^^cncih[f�n[hem�`il�[�nin[f�i `�11�`cmb�j_l�n[he*� Ob_�`cmb�

q_l_�[ffiq_^�[h�[]]fcg[ncih�j_lci^�i`�nbl__�q__em�ch�nb_�_rj_lcg_hn[f�n[hem*� Acmb�q_l_�

g[chn[ch_^�[n�[�n_gj_l[nol_�i ` �-.*2{>�É �,*,/*� A__^cha�q[m�]ih^o]n_^�ni�m[nc[ncih�nbl__�

ncg_m�j_l�̂ [s*� H_[h�q_cabnm�[n�nb_�mn[ln�i `�nb_�_rj_lcg_hn�q_l_�-/*3.�É �,*.-�a�[h^�2*54�'�

,*,3�a�`il�nl[hma_hc]�[h^�]ihnlif� `cmb(�l_mj_]ncp_fs*� Acmb�ch�nbl__�nl[hma_hc]�[h^�]ihnlif�

n[hem�_[]b�q_l_�`[mn_^�[h^�nb_cl�irsa_h�]ihmogjncih�l[n_m�g_[mol_^�ch�[�jimn)[\miljncp_�

mn[n_� $[`n_l� .0� b� mn[lp[ncih%� omcha�g_nbi^ifias� ^_m]lc\_^� ch�>b[jn_l� /*� A[mncha�q[m�

]ihncho_^�[h^�irsa_h�]ihmogjncih�l[n_m�q_l_�g_[mol_^�_p_ls�nqi�q__em�nb_l_[`n_l�ohncf�nb_�

`cmb�fimn�[jjlircg[n_fs�-1�j_l]_hn�i `�nb_cl�chcnc[f�q_n�\i^s�q_cabn� No\m[gjf_m�i `�1�`cmb�j_l�

n[he� q_l_� _onb[hct_^(� mo\m_ko_hn� ni� _[]b� irsa_h� g_[mol_g_hn(� `il� [h[fsmcm� i `�\i^s�

]igjimcncih�[h^�alimm�_h_las�$> bo n_l�.%*

Ob_�`cmb�l_g[chcha�ch�nb_�hch_�n[hem�`chg �_[]b�i `�nb_�nl[hma_hc]�[h^�]ihnlif�aliojm�

]ihncho_^�ni�\_� `_^�ni�m[nc[ncih�nbl__�ncg_m�j_l�^[s*� <n�[jjlircg[n_fs�-,�a�q_n�q_cabn�

chn_lp[fm(�`cmb�ch�nbl__�n[hem�`clig�_[]b�i `�nb_�nl[hma_hc]�[h^�]ihnlif�aliojm�q_l_�`[mn_^�[h^
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irsa_h�]ihmogjncih�l[n_m�[h^�\i^s�]igjimcncih�g_[mol_^�[]]il^cha�ni�nb_�[\ip_�jlini]if*�

<m�nb_�nl[hma_hc]�`cmb�b[^�[�mcahc`c][hnfs�bcab_l�aliqnb�l[n_�$>b[jn_l�.%(�nb_�ncg_�[n�qbc]b�

]ihnlif�`cmb�i `�]igj[l[\f_�mct_�ni�nl[hma_hc]�`cmb�q_l_�^_jlcp_^�i `�̀ ii^�q[m�]ihmc^_l[\fs�

^_f[s_^*� Obcm� jli]_^ol_�]ihncho_^�ohncf� nb_� `cmb� ch�[ff� nq_fp_� n[hem� i `�nl[hma_hc]m� [h^�

]ihnlifm� q_l_� \_cha�gihcnil_^� `il� irsa_h� ]ihmogjncih� [h^� \i^s� ]igjimcncih� oh^_l�

]ih^cncihm�i ` �̀ ii^�^_jlcp[ncih*

<� Nno^_hnäm� n)n_mn�q[m�om_^� ni� n_mn� nb_�mcahc`c][h]_�i `�[hs�^c``_l_h]_� ch�irsa_h�

]ihmogjncih�l[n_�[h^�\i^s�]igjimcncih�\_nq__h�nl[hma_hc]�[h^�]ihnlif�`cmb�ip_l�[�l[ha_�i `�

\i^s�q_cabnm*� Ob_�l_f[ncihmbcj�\_nq__h�q_n�\i^s�q_cabn(�̂ ol[ncih�i `�̀ ii^�̂ _jlcp[ncih(�[h^�

nb_�l[n_�i `�irsa_h�]ihmogjncih�il�]b[ha_m�ch�\i^s�]igjimcncih�$^ls�g[nn_l(�jlin_ch(�fcjc^(�

[mb(�[h^�_h_las%�q[m�n_mn_^�\s�gofncjf_�l_al_mmcih�[h[fsmcm(�omcha�51!�[m�nb_�]lcnc][f�f_p_f�

`il�mcahc`c][h]_*� <�n_mn�`il�]iggih�mfij_�q[m�om_^�ni�]igj[l_�l_al_mmcih�]i_``c]c_hnm�ch�

l_al_mmcih�_ko[ncihm�`il�nl[hma_hc]�`cmb�[h^�]ihnlif�`cmb*

0*/� M_mofnm*

0*/*-� Jrsa_h�]ihmogjncih*

Nn[lp[ncih�l_mofn_^�ch�]_mm[ncih�i `�q_cabn�ch]l_[m_�[h^�ofncg[n_fs�f_^�ni�q_cabn�fimm�

[m�nb_�j_lci^�i `�̀ ii^�̂ _jlcp[ncih�jlial_mm_^*� Ob_�l_f[ncihmbcj�\_nq__h�q_n�\i^s�q_cabn�[h^�

ncg_�i `�mn[lp[ncih�`il�nl[hma_hc]�[h^�]ihnlif� `cmb�cm�mbiqh�ch�O[\f_�0*-*� Ol[hma_hc]�[h^�

]ihnlif�irsa_h�]ihmogjncih� l[n_m� $ga�J +q _cabn�i `�̀ cmb%� ch�l_f[ncih�ni� chcnc[f�q_n�\i^s�

q_cabn�[h^�^ol[ncih�i `�mn[lp[ncih�[l_�mbiqh�ch �Acaol_�0*-*� Dhcnc[f�q_cabn�l_jl_m_hnm� nb_�

q_cabn�i `�nb_�`cmb�[n�t_li�ncg_�i `�mn[lp[ncih*� Ob_�irsa_h�]ihmogjncih�^[n[�$<jj_h^cr�>7�

O[\f_� -%�`il�_[]b�_rj_lcg_hn[f�alioj�q[m�mo\d_]n_^�ni�gofncjf_�l_al_mmcih�q cnb�chcnc[f�q_n�

\i^s�q_cabn�[h^�mn[lp[ncih�ncg_�[m�ch^_j_h^_hn�p[lc[\f_m�$O[\f_�0*.%*� Ob_�l[n_m�i `�irsa_h
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O[\f_�0*-
Ach[f�q_n�\i^s�q_cabn�âA=Rä� $a%�ch�l_f[ncih�ni� chcnc[f�q_n�\i^s�q_cabn� âD=Rä� $a%�[h^�
^ol[ncih�i `�mn[lp[ncih�âOcg_ä�$^[sm%�i `�nl[hma_hc]�[h^�hih)a_h_nc][ffs�gi^c`c_^�<nf[hnc]�
m[fgih� b@JTUW� ZJTJY!� qb_l_6� A=R9\a'\(rf=R'\aXOcg_� [h^� â\ãä(� â\ +(� [h^� â\d#� [l_�
l_al_mmcih�]i_`=]c_hnm

@rj_lcg_hn[f
alioj \i \( \t lX

>ihnlif -*1-5á ,*501 ),*,33á ,*55

Ol[hma_hc] -*4-3X ,*501 ),*,52&ä ,*55

>i_``c]c_hnm�$ch�nb_�m[g_�]ifogh%�qcnb�̂ c``_l_hn�moj_lm]lcjnm�[l_�mcahc`c][hnfs�̂ c``_l_hn
$K8,*,1%
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Acaol_�0*-
Jrsa_h�]ihmogjncih�l[n_�$ga�JX+b%�ch�l_f[ncih�ni�chcnc[f�q_n�\i^s�q_cabn�$a%V^[s�9�,W�[h^�
^ol[ncih�i `�mn[lp[ncih�$^[sm%�i `�nl[hma_hc]�[h^�hih)a_h_nc][ffs�gi^c`c_^�<nf[hnc]�m[fgih�
b@JTUW�ZJTJY!%� ?[n[� cm� jl_m_hn_^�qcnb� `cnn_^�gofncjf_�l_al_mmcih�$g_mb�jf[h_%� [h^�nb_�
msg\if� ^_jc]ncha�[rcm�chn_l]_jncih�\s�l_al_mmcih�jf[h_*

>ihnlif

;
�m
m
D
Z

D
0,

/,$

Ol[hma_hc]

;?;43;;C9:
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O[\f_�0*.
Jrsa_h�]ihmogjncih�l[n_�âTä�$ga+b%�ch�l_f[ncih�ni�chcnc[f�q _n�\i^s�q_cabn�&=R�$a%�[h^�
^ol[ncih�i `�mn[lp[ncih�âOcg_ä�$^[sm%�i `�nl[hma_hc]�[h^�hih)a_h_nc][ffs�gi^c`c_^�<nf[hnc]�
m[fgih�b@JTUW�ZJTJY!�qb_l_6�T9\('\7� R'\.rOcg_�[h^�â\Xä(�â\ +(�[h^�#\t#[l_�l_al_mmcih�
]i_``c]c_hnm

@rj_lcg_hn[f
alioj \ã \c \t

>ihnlif ,*4-0 J *fff ),*,/- ,*53

Ol[hma_hc] .*0./ ,*-5/ ),*-.. ,*4.

M_al_mmcih�]i_``c]c_hnm�$ch�nb_�m[g_�]ifogh%�\_nq__h�nb_�nqi�_rj_lcg_hn[f�aliojm�[l_
mcahc`c][hnfs�̂ c``_l_hn�$K�8�,*,1%
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]ihmogjncih�i`\inb�nl[hma_hc]�[h^�]ihnlif�`cmb�̂ _]l_[m_^�q cnb�ch]l_[m_^�ncg_�i `�mn[lp[ncih(�

ni�f_p_fm�mcahc`c][hnfs�$K8J*JN%�fiq_l�nb[h�nbim_�i ` �̀ cmb�i ` �]igj[l[\f_�mct_�nb[n�b[^�hin�\__h�

^_jlcp_^� i `� `ii^� $c*_*� t_li� ncg_%*� <m� _rj_]n_^� `c6ig� >b[jn_l� /(� nl[hma_hc]� `cmb� b[^�

mcahc`c][hnfs�bcab_l�l[n_m�i `�irsa_h�]ihmogjncih� nb[h�]ihnlif� `cmb� $i `�]igj[l[\f_�\i^s�

q_cabnm%� chcnc[ffs� $t_li� ncg_� mn[lp[ncih%� [h^� nblioabion� gimn� i `� nb_� j_lci^� i `� `ii^�

^_jlcp[ncih*� Ciq_p_l(�nb_�mfij_m�i `�irsa_h�]ihmogjncih�ch�l_f[ncih�ni�chcnc[f�\i^s�q_cabn�

[h^�ncg_�i `�mn[lp[ncih�$Acaol_�0*-%�q_l_�mcahc`c][hnfs�mn__j_l�`il�nb_�nl[hma_hc]�`cmb�l_f[ncp_�

ni�]ihnlif�̀ cmb�ch^c][ncha�nb[n�nb_cl�l[n_�i `�_h_las�_rj_h^cnol_�q[m�̂ _]fchcha�gil_�l[jc^fs�[h^�

_p_hno[ffs�q[m� l_^o]_^� ni� [� f_p_f� qb_l_� cn�q[m� _ko[f� il� f_mm� nb[h� nb[n�i `�nb_� irsa_h�

]ihmogjncih�i `�]ihnlif�`cmb*

0*/*.� =i^s�]igjimcncih*

Ob_�\i^s�]igjimcncih�[h^�_h_las�]ihn_hn�i ` �nl[hma_hc]�[h^�]ihnlif�̀ cmb(�qcnb�l_mj_]n�

ni� chcnc[f�q_n�\i^s�q_cabn�[h^�^ol[ncih�i `�mn[lp[ncih(� [l_�mbiqh�ch�Acaol_m�0�.)0*2*� Ob_�

]igjimcncih�̂ [n[�$<jj_h^cr�>7�O[\f_m�.�[h^�/%�`il�\inb�_rj_lcg_hn[f�aliojm�q[m�mo\d_]n_^�

ni� gofncjf_� l_al_mmcih�qcnb� chcnc[f�q_n�\i^s�q_cabn� [h^� mn[lp[ncih� ncg_� [m� ch^_j_h^_hn�

p[lc[\f_m�$O[\f_�0*/%*� ?ls�g[nn_l(�jlin_ch(�fcjc^(�[mb(�[h^�_h_las�]ihn_hnm�[n�[ff�g_[mol_^�

q_cabnm�q_l_�mcahc`c][hnfs�$K8,*,1%�fiq_l�ch�nb_�nl[hma_hc]�`cmb�nb[h�ch�nb_�]ihnlifm�$Acaol_m�

0*.)0*2%*� Rcnb�nb_�_r]_jncih�i `�[mb�]ihn_hn(�[ff�inb_l�`cmb�\i^s�]igjih_hnm�ch�nb_�[\m_h]_�

i `�̀ __^cha�^_]l_[m_^�ni� mcahc`c][hnfs�$K8J*JN%�fiq_l�f_p_fm� nb[h�]iof^�\_�_rj_]n_^�ch�`_^�

`cmb� $t_li� ncg_� `ii^�^_jlcp[ncih%� i `�nb_� m[g_� mct_*� <mb�]ihn_hn� ch]l_[m_^�mcahc`c][hnfs�

$K8,*,1%�ch�nb_�nl[hma_hc]�alioj�qcnb�`ii^�^_jlcp[ncih�ncg_*� Nn[lp[ncih�b[^�hi�mcahc`c][hn�

$K:,*,1%�_``_]n�ih�nb_�[mb�]ihn_hn�i ` �]ihnlif�`cmb�`cäig�nb[n�_rj_]n_^�i `�aliqcha�`cmb�ch�[�

jimn)[\miljncp_�mn[n_�$`[mn_^�`il�.0�b%�i `�nb_�m[g_�\i^s�q_cabn*� Ob_�l[n_�i `�fimm(�il�a[ch�ch
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Acaol_�0*.
?ls�g[nn_l�]ihn_hn�$[\mifon_�q_cabn�ch�a%�ch�l_f[ncih�ni�chcnc[f�q_n�\i^s�q_cabn�$a%V^[s9,W�
[h^�̂ ol[ncih�i ` �mn[lp[ncih�$^[sm%�i`nl[hma_hc]�[h^�hih)a_h_nc][ffs�gi^c`c_^�<nf[hnc]�m[fgih�
b@JTUW�ZJTJY!%� ?[n[�cm�jl_m_hn_^�qcnb�̀ cnn_^�gofncjf_�l_al_mmcih�$g_mb�jf[h_%�[h^�nb_�msg\if�

^_jc]ncha�[rcm�chn_l]_jncih�\s�l_al_mmcih�jf[h_*

>ihnlif

Ol[hma_hc_

0,

4.



Acaol_�0*/
Klin_ch�]ihn_hn�$[\mifon_�q_cabn�ch�a%�ch�l_f[ncih�ni�chcnc[f�q_n�\i^s�q_cabn�$a%V^[s9,W�[h^�
^ol[ncih�i `�mn[lp[ncih�$^[sm%�i `�nl[hma_hc]�[h^�hih)a_h_nc][ffs�gi^c`c_^�<nf[hnc]�m[fgih�
b@JTUW�ZJTJY!%�? [n[cm�jl_m_hn_^�qcnb�̀ cnn_^�gofncjf_�l_al_mmcih�$g_mb�jf[h_%�[h^�nb_�msg\if�

^_jc]ncha�[rcm�chn_l]_jncih�\s�l_al_mmcih�jf[h_*

>ihnlif

Ol[hma[hc]

 



Acaol_�0*0
Gcjc^�]ihn_hn�$[\mifon_�q_cabn�ch�a%�ch�l_f[ncih�ni�chcnc[f�q_n�\i^s�q_cabn�$a%V^[s�9�,W�[h^�
^ol[ncih�i `�mn[lp[ncih�$^[sm%�i ` �nl[hma_hc]�[h^�hih)a_h_nc][ffs�gi^c`c_^�<nf[hnc]�m[fgih�
b@JTUW�ZJTJY!%� ?[n[�cm�jl_m_hn_^�qcnb�̀ cnn_^�gofncjf_�l_al_mmcih�$g_mb�jf[h_%�[h^�nb_�msg\if�

^_jc]ncha�[rcm�chn_l]_jncih�\s�l_al_mmcih�jf[h_*

>ihnlif

+

<

u�$

Ol[hma[hc]

%

k
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Acaol_�0*1
@h_las�]ihn_hn�$e][f%� ch�l_f[ncih�ni� chcnc[f�q_n�\i^s�q_cabn�$a%V^[s�) �,W�[h^�^ol[ncih�i `�
mn[lp[ncih�$^[sm%�i `�nl[hma_hc]�[h^�hih)a_h_nc][ffs�gi^c`c_^�<nf[hnc]�m[fgih�b@JTUW�ZJTJY!%�
?[n[�cm�j l_m_h nX �qcnb�`cnn_^�gofncjf_�l_al_mmcih�$g_mb�jf[h_%�[h^�nb_�msg\if� ^_jc]ncha�
[rcm�chn_l]_jncih�\s�l_al_mmcih�jf[h_*

>ihnl_c

),(

-.,

-,,

/

l
)))

3,&
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Acaol_�0*2
<mb�]ihn_hn�$[\mifon_�q_cabn�ch�a%�ch�l_f[ncih�ni�chcnc[f�q_n�\i^s�q_cabn�$a%V^[s�9�,W�[h^�
^ol[ncih�i `�mn[lp[ncih�$^[sm%�i `�nl[hma_hc]�[h^�hih)a_h_nc][ffs�gi^c`c_^�<nf[hnc]�m[fgih�
 @JTUW�ZJTJY!%�?[n[�cm�jl_m_hn_^�qcnb�̀ cnn_^�gofncjf_�l_al_mmcih�$g_mb�jf[h_%�[h^�nb_�msg\if�

^_jc]ncha�[rcm�chn_l]_jncih�\s�l_al_mmcih�jf[h_*

>ihnl[c

)(

/, $ � 

Ol[hma[hc]

)(

[

 � 
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O[\f_�0*/
=i^s�]igjimcncih�âT&� $a�il�e][f%� ch�l_f[ncih�ni� chcnc[f�q_n�\i^s�q_cabn� #=R � $a%�[h^�
^ol[ncih�i `�mn[lp[ncih�#O cg _#�$^[sm%�i `�nl[hma_hc]�[h^�hih)a_h_nc][ffs�gi^c`c_^�<nf[hnc]�
m[fgih�b@JTUW�ZJTJY!�qb_l_6�T9\a'\(�r=�R'\dXXOcg_�[h^�#\X#(�#\ (#(�[h^�#\ d#�[l_�l_al_mmcih
]i_``c]c_hnm

T�
$a�il�

e][f%+`cmb

@rj_lcg_hn[f
alioj \ã \( \t lX

?ls�H[nn_l >ihnlif ,*-20 ,*.34 ),*,.1 ,*52

Ol[hma_hc] ,*33 ,*.,. ),*,00 ,*50

Klin_ch >ihnlif ),*,00 ,*-3/ ),*,-. ,*52

Ol[hma_hc] ,*-/. ,*-1 ),*,-2 ,*51

Gcjc^ >ihnlif ,*-53 ,*,30 ),*,-/ ,*51

Ol[hma_hc] ,*021 ,*,/. ),*,.. ,*43

@h_las >ihnlif .*,0/ -*33- ),*-51 ,*51

$e][f%+`cmb Ol[hma_hc] 2*/,1 -*.,2 ),*/11 ,*5/

<mb >ihnlif ),*,11 ,*,.0 h+[ ,*51

Ol[hma_hc] ),*,,3 ,*,-1 ,*,,- ,*5-

M_al_mmcih�]i_``c]c_hnm�$ch�nb_�m[g_�]ifogh%�̀ il�_[]b�\i^s�]ihmncno_hn�j[l[g_n_l�\_nq__h�
nb_�nqi�_rj_lcg_hn[f�aliojm�[l_�[ff�mcahc`c][hnfs�^c``_l_hn�$K�8�,*,1%
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nb_�][m_�i `�[mb(� `il�_[]b�\i^s�]igjih_hn�qcnb�mn[lp[ncih�ncg_�q[m�mcahc`c][hnfs�$K8,*,1%�

bcab_l�ch�nb_�nl[hma_hc]m�ip_l�nb_�]ihnlifm*� Gcjc^�l_m_lp_m�^_]l_[m_^�[n�[ �`[mn_l�l[n_�nb[h�

jlin_ch�ch�\inb�_rj_lcg_hn[f�aliojm�$O[\f_�0*/%*

,&,� 7ZdTfddZ`_&

,&,&)� BijXV_�T`_df^aeZ`_&

Dh�nb_�jl_m_hn�mno^s(�\inb�nl[hma_hc]�[h^�hih)a_h_nc][ffs�gi^c`c_^�<nf[hnc]�m[fgih�

_rbc\cn_^�^_jl_mmcih�ch� [p_l[a_�irsa_h�]ihmogjncih�l[n_�qb_h�mo\d_]n_^�ni� mn[lp[ncih�

]ih^cncihm*� <m�l_jiln_^�ch�>b[jn_l�/(�irsa_h�]ihmogjncih�cm�^_j_h^_hn�ih�\i^s�q_cabn�

b_h]_�cn� cm�hin�moljlcmcha�nb[n�[ �^_]l_[m_�ch�\i^s�q_cabn�l_mofncha�`lig�mn[lp[ncih�qiof^�

l_^o]_�nb_�irsa_h�]ihmogjncih�l[n_*� Ciq_p_l(�ch�\inb�_rj_lcg_hn[f�aliojm(�nb_�mo\m_ko_hn�

^_]l_[m_�ch�irsa_h�]ihmogjncih�q[m�al_[n_l�nb[h�]iof^�\_�[]]iohn_^� `il�\s�[�]b[ha_�ch�

\i^s�q_cabn*� Ob_�nl[hma_hc]�`cmb(�[fnbioab�g[chn[chcha�bcab_l�irsa_h�]ihmogjncih�nb[h�

]ihnlif� `cmb�[n�gimn�g_[mol_^�\i^s�q_cabnm(� ^cmjf[s_^�[�gil_�l[jc^�^_]fch_� ch� irsa_h�

]ihmogjncih�ip_l�nb_�j_lci^�qb_h�`ii^�q[m�qcnbb_f^*

<h�[^[jn[ncih�̀ il�nb_�molpcp[f�i `�̀ ii^�mbiln[a_�j_lci^m�cm�ni�^_]l_[m_�g_n[\ifcmg(�[m�

l_`f_]n_^�\s� fiq_l�irsa_h� ]ihmogjncih*� H_bh_l�[h^�R c_m_l�$-550%� l_jiln_^� nb[n�nb_�

[p_l[a_�l[n_�i `�irsa_h�]ihmogjncih�ch�mg[ff�j_l]b�b=NYNJ�OTJ]RJ[RTRZ!� $/)0�a%�^_]l_[m_^�

qb_h�mo\d_]n_^�ni�-0�̂ [sm�q cnbion�̀ ii^*� Ncgcf[l�̂ _]fch_m�ch�irsa_h�]ihmogjncih�b[p_�\__h�

i\m_lp_^�ch�dop_hcf_�jf[c]_�b=TN\YWVNL[NZ�XTJ[NZZJ�G*%�$/,)2,�a%�$Ei\fcha(�-54,%�[h^�<`lc][h�

][n`cmb�b1TJYRJZ�TJaNYJ!�$�-�)53�a%�$Cia_h^iig(�-54/%*�< �̂ _]fch_�ch�irsa_h�]ihmogjncih�g[s�

\_� [�]ihm_ko_h]_�i `�fiq_l�[]ncpcns�\s� nb_� `cmb� ch�[h� [nn_gjn� ni� ]ihm_lp_� \i^s�_h_las�

l_m_lp_m� ^olcha� j_lci^m� i `�`ii^� mbiln[a_*� Ciq_p_l(� [�g chcgog � i `�fi]iginil� []ncpcns�

$`il[acha�\_b[pcil%�gomn�\_�g[chn[ch_^�[m�[�nl[^_�i ``�ni�_hmol_�fi][ncih�[h^�][jnol_�i `�jl_s
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mbiof^�cn�\_]ig_�[p[cf[\f_*� Cia_h^iig�$-54/%�hin_^�nb[n�nb_�g_n[\ifc]�_rj_h^cnol_�i `�

<`cc][h� ][n`cmb� $]ill_]n_^� `il�\i^s�q_cabn%� ^_]l_[m_^�qcnb� f_hanb� i ` �`ii^�^_jlcp[ncih(�

jli\[\fs�l_`f_]ncha�[�^_]l_[m_�ch�`cmb�[]ncpcns*� Ob_l_�g[s�\_�[h�_h_las�ám_n�jichn&#�nb[n�

l_`f_]nm� mnil_^�_h_las�l_m_lp_m(� nb_� fce_fs�ábcmnilc]� ^ol[ncihää� i `�`ii^�oh[p[cf[\cfcns(� [h^�

^_n_lgch_m�qb[n�_h_las�gcabn�\_�[ffi][n_^�ni�[]ncpcns*�Ob_�nl[hma_hc]� `cmb�b[^�[h�chcnc[f�

fiq_l� \i^s� _h_las� ]ihn_hn� nb[h� ]ihnlif� `cmb� [h^� [� bcab_l� irsa_h� ]ihmogjncih� l[n_*�

Ob_l_`il_(�nbcm�_h_las�ám_n�jichnà�qiof^�b[p_�\__h�l_[]b_^�`clmn�\s�nb_�nl[hma_hc]�`cmb�[h^�

g[s�_rjf[ch�qbs�nb_cl�l[n_�i `�irsa_h�]ihmogjncih�̂ _]fch_^�gil_�l[jc^fs�nb[h�]ihnlif�`cmb�

^olcha�nb_�j_lci^�i ` �̀ ii^�^_jlcp[ncih*

0*0*.� =i^s�]igjimcncih*

Ob_l_�[l_�̂ c``_l_hnc[f�l[n_m�i `�gi\cfct[ncih�i ` �nb_�nqi�g[dil�\i^s�]ihmncno_hnm(�fcjc^�

[h^�jlin_ch*�Nnil_^�fcjc^(�qb_h�g_n[\ifct_^(�]ihmncnon_m�nb_�g[ch�_h_las�miol]_*� =_][om_�

nb_� nl[hma_hc]� `cmb� b[^� bcab_l�g_n[\ifcmg� nb[h�]ihnlifm(� l_jl_m_hn_^�\s�bcab_l�irsa_h�

]ihmogjncih(� nb_cl� `[n� [h^� jlin_ch� q[m� gi\cfct_^� [n� [� `[mn_l� l[n_� ch� l_mjihm_� ni� `ii^�

^_jlcp[ncih*� Ail�\inb�nl[hma_hc]�[h^�]ihnlif�`cmb(�nb_�̂ _jf_ncih�i `�\i^s�fcjc^�i]]oll_^�gil_�

l[jc^fs�nb[h�jlin_ch�^_jf_ncih7�[�11�a�nl[hma_hc]�`cmb(�mn[lp_^�`il�2,�^(�fimn�/4!�gil_�fcjc^�

$ih�[�q_cabn�\[mcm%�nb[h�jlin_ch7�[�mcg cf[l�mct_�]ihnlif�`cmb�fimn�-2!�gil_�fcjc^�nb[h�jlin_ch*�

>ihm_ko_hnfs(�qb_h�nb_�q_cabn�i ` �̂ _jf_n_^�fcjc^�[h^�jlin_ch�`il�_[]b�_rj_lcg_hn[f�alioj�

q[m�gofncjfc_^�\s�nb_cl�l_mj_]ncp_�][filc]�p[fo_m�$�5*1�e][f+a�fcjc^�[h^� 0*1�e][f+a�jlin_ch%(�

nl[hma_hc]�[h^�]ihnlif�̀ cmb�jin_hnc[ffs�i\n[ch_^�.*5)`if^�[h^�.*0)`if^�gil_�_h_las�̀ lig�fcjc^m�

nb[h�jlin_ch(�l_mj_]ncp_fs*� Rbcf_�jlin_ch�q[m�̂ _jf_n_^(�cn�cm�nb_il_nc][ffs�jimmc\f_�nb[n�cn�q[m�

hin�om_^�`il�_h_las*� Ail�_r[gjf_(�nb_�jlin_ch�]iof^�b[p_�\__h�]ihp_ln_^�ni�][l\ibs^l[n_�

nblioab�afo]ih_ia_h_mcm�$G[o``�[h^�Rii^(�-552%�[h^�om_^�[m�[h�_h_las�miol]_�\s�nb_�\l[ch*
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Ei\fcha�$-54,%�l_jiln_^�nb[n�\i^s�fcjc^�q[m�nb_�g[dil�mnil[a_�l_m_lp_�oncfct_^�\s�

jf[c]_� =TN\YWVNL[NZ�XTJ[NZZJ�G*%�mn[lp_^�`il�/1�^[sm*� Ncgcf[l�l_mofnm�b[p_�\__h�l_jiln_^�ch�

<`cc][h�][n`cmb�$Cia_h^iig(�-54/%�[h^�l[ch\iq�nlion�$M_chcnt(�-54/%*�G_[fb_lf[h^�[h^�Ionc�

$-54-%�hin_^�nb[n�mn[lp[ncih�mncgof[n_^�gi\cfct[ncih�i `�fcjc^�l_m_lp_m�[h^�nb[n�jf[mg[�`c__�

`[nns�[]c^�f_p_fm�q_l_�mcahc`c][hnfs�bcab_l�ch�l[ch\iq�nlion�̂ _jlcp_^�i `�̀ ii^*� =i^s�jlin_ch�

cm�]ihm_lp_^�[n�nb_�_rj_hm_�i `�mnil_^�fcjc^�$Nb_[l_l(� -550%*� <^^cncih[ffs(�qbcf_�mig_�fcjc^�

cm�l_kocl_^�ni�g[chn[ch� nb_�mnlo]nol_�[h^�`cg]ncih�i `�]_ffof[l�g_g\l[h_m�$R_[nb_lf_s�[h^�

Bcff(� -543%(� cn�cm�_mm_hnc[ffs�[h�_h_las�l_m_lp_*�Klin_ch�ch�`cmb(�biq_p_l(� cm�jl_^igch[hnfs�

gom]f_�ncmmo_�[h^�l_kocl_^�`il�fi]igincih�ch� fi][ncha�[h^�][jnolcha�jl_s�qb_h�[p[cf[\f_*�

Alig�[�\ci_h_la_nc]�j_lmj_]ncp_(� cn� cm�gil_�_]ihigc][f�ni�][n[\ifct_�`[n7� -� a�qcff�l_f_[m_�

[jjlircg[n_fs�5*1� e][f�i `�_h_las�]igj[l_^�ni�ihfs�0*1� e][f� `lig�jlin_ch�$@]e_ln�N[�JT%#�

-544%*� Ail�`cmb�qbc]b�̂ i�hin�b[p_�f[la_�\i^s�fcjc^�l_m_lp_m(�[m�i\m_lp_^�ch�nb_�nl[hma_hc]�

m[fgih�ch�nbcm�_rj_lcg_hn(�nb_�mqcn]b�̀ cr:g�\i^s�fcjc^�[m�nb_�g[dil�_h_las�miol]_�$qb_h�gimn�

i `�nb_�fcjc^�l_m_lp_m�[l_�oncfct_^%�ni�\i^s�jlin_ch�qiof^�i]]ol�[n�[h�_[lfc_l�mn[a_�nb[h�ch�`cmb�

qbc]b�b[p_�f[la_�fcjc^�l_m_lp_m*�>ihm_ko_hnfs(�gom]f_�ncmmo_�qiof^�\_�][n[\ifct_^�nb_l_\s�

jonncha� nb_� `cmb� [n� [� jbsmcifiac][f� ^cm[^p[hn[a_�qcnb� l_mj_]n� ni� hih)nl[hma_hc]� `cmb� ch�

fi][ncha� [h^�][jnolcha� jl_s�[m�q_ff� [m� _m][jcha�jl_^[nilm*� <fmi(� [m�gom]f_� jlin_ch� cm�

][n[\ifct_^�`il�_h_las(�f_mm�[gchi�[]c^m�[l_�[p[cf[\f_�`il�oncfct[ncih�\s�pcn[f�ila[hm�mo]b�[m�

nb_�b_[ln*� Ob_�honlcncih[f�bcmnils�[h^�a_h_nc]�^cmjimcncih� i `�[� `cmb�$_h_las�mnil[a_�[h^�

g_n[\ifcmg%�qcff�ch`fo_h]_�molpcp[f�oh^_l�]ih^cncihm�i ` �̀ ii^�̂ _jlcp[ncih*

<�m__gchafs�ohfce_fs�_``_]n�i `�mn[lp[ncih�cm�[h�ch]l_[m_�ch�jf[mg[�aliqnb�bilgih_�

$BC%�f_p_fm�$Nogjn_l�N[�JT%#�-55-%*� Ph^_l�]ih^cncihm�i ` �̀ lrrc�̂ _jlcp[ncih(�BC�l_]_jnilm�[l_�

l_mcmn[hn� ni� BC� \ch^cha7� nb_l_`il_� BC� cm� oh[\f_� ni� ch^o]_� chmofch)fce_� aliqnb� `[]nil

5,



jli^o]ncih�$DBA%�$Jfcp_l_[o�[h^�Jfcp_l_[o(�-553%*�>ihm_ko_hnfs(�BC�cm�̂ cl_]n_^�[q[s�̀ cr:g�

aliqnb�jligincih�[h^�chni�l_aof[ncha�][n[\ifcmg�i `�fcjc^�l_m_lp_m�$R[ah_l�[h^�H]F_iqh(�

-542%*� Ob_�[]no[f�_h^i]lch_�j[nbq[sm�ch�aliqnb�_hb[h]_^�nl[hma_hc]�`cmb�l_g[ch�oh]f_[l*�

Rbcf_�?o�N[�JT%� $-55.%� l_jiln_^� nb[n�jf[mg[�BC� f_p_fm� ch�aliqcha� nl[hma_hc]� <nf[hnc]�

m[fgih�q_l_�hin�mcahc`c][hnfs�bcab_l�nb[h�ch�]ihnlifm(�?_pfch�N[�JT%� $-550%�`ioh^�f_p_fm�ch�

aliqcha�nl[hma_hc]�]ibi�m[fgih� <VLWYQ`VLQ\Z�SRZ\[LQ!� ni�\_ �0,)`if^�bcab_l�nb[h�nbim_�

g_[mol_^�ch�nb_cl�hih)a_h_nc][ffs�[fn_l_^�]iohn_lj[lnm*� D` �nb_�nl[hma_hc]�`cmb�ch�nb_�jl_m_hn�

mno^s� b[^� _f_p[n_^� BC� f_p_fm� ]igj[l_^� ni� ]ihnlif� `cmb�\_`il_� \_cha� mo\d_]n_^� ni� `ii^�

^_jlcp[ncih�]ih^cncihm(�j_lmcmn_hnfs�bcab�BC�f_p_fm�^olcha�`crrc�^_jlcp[ncih�]iof^�[]]iohn�

`il�nb_cl�bcab_l�fcjc^�][n[\ifcmg*

Ob_� [\mifon_� [mb� ]ihn_hn� mcahc`c][hnfs� ch]l_[m_^� qcnb� ncg_� i `�mn[lp[ncih� ch� nb_�

_rj_lcg_hn[f�alioj�i ` �nl[hma_hc]�`cmb*� Obcm�qiof^�\_�jf[omc\f_�c ` �p[fo_m�q_l_�_rjl_mm_^�[m�

[�j_l]_hn�i `�̂ ls�g[nn_l�l[nb_l�nb[h�[m�[h�[\mifon_�q_cabn�[m�q[m�om_^�ch�nbcm�_rj_lcg_hn*�

Ciq_p_l(�cn�cm�bcabfs�ohfce_fs�nb[n�[�̀ ii^�̂ _jlcp_^�nl[hma_hc]�̀ cmb �[\mil\_^�_hioab�gch_l[fm�

`lig�nb_�mollioh^cha�q[n_l�ni�_``_]n�[ �mcahc`c][hn�lcm_�i `�\i^s�[mb*� Ob_l_�cm�nsjc][ffs�ihfs�

.!�[mb�j_l�ohcn�q_n�\i^s�q_cabn�ch�m[fgihc^m�$Nb_[l_l(�-550%*� A[cfol_�ni�n[e_�l_jl_m_hn[ncp_�

`cmb�m[gjf_m�]iof^�b[p_�][om_^�nl[hma_hc]�[mb�]ihn_hn�ni�ch]l_[m_�[`n_l�`ii^�^_jlcp[ncih*

<n� fiq� n_gj_l[nol_m� ^olcha� nb_� qchn_l(� qb_h� `ii^� cm� _rnl_g_fs� m][l]_(� [h^� ch�

]ig\ch[ncih�qcnb�nb_cl�_f_p[n_^�g_n[\ifc]�l[n_m�qcnb�l_mj_]n�ni�]ihnlif�`cmb(�nb_�m_p_lcns�i `�

mn[lp[ncih� ih� aliqnb� _hb[h]_^� nl[hma_hc]� `cmb� [h^� nb_cl� jli\[\cfcns� i `� molpcp[f� cm�

ko_mncih[\f_*� <h�[hnc`l__t_�a_h_�jligin_l�hilg[ffs�^lcp_m�nb_�_rjl_mmcih�i `�[h�[hnc`l__t_�

a_h_� ni� jli^o]_� [hnc`cl__t_�j_jnc^_m� qbc]b�[c^� `cmb� ch� l_mcmncha� fiq�q[n_l� n_gj_l[nol_m�

$Af_n]b_l�_n� [f*(� -541%*� Ciq_p_l(� qb_h�[h�[hnc`l__t_� a_h_� jligin_l� cm� a_[l_^� niq[l^m
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jli^o]cha�BC�[m�ch�nl[hma_hc]�`cmb(�BC�g[s�\_�jli^o]_^�s_[l�lioh^(�j[lnc]of[lfs�̂ olcha�nb_�

q chn_l�qb_h�q[n_l� n_gj_l[nol_m� [l_� fiq*� <m� BC�qcff� [``_]n� [� `cmbäm� g_n[\ifcmg(� nb_�

g_n[\ifc]� l[n_�i `�nb_m_�a_h_nc][ffs)gi^c`c_^� [hcg[fm�qcff� fce_fs� \_�mcahc`c][hnfs�bcab_l�

]igj[l_^�ni�]ihnlif�`cmb�^olcha�qchn_l�]ih^cncihm*� >ihm_ko_hnfs(�nb_�_h^ia_hiom�_h_las�

l_m_lp_m�i `�nl[hma_hc]�`cmb�qcff�\_�]ihmog_^�gil_�l[jc^fs�nb[h�nb_cl�hih)a_h_nc][ffs�[fn_l_^�

]iohn_lj[lnm*

Ph^_l�b[n]b_ls�]ih^cncihm�qb_l_�`__^�cm �jlipc^_^�[n�h_[l�ijncg[f�f_p_fm�ni�jligin_�

aliqnb(�nb_l_�cm�fcnnf_�h__^�`il�gi\cfct[ncih�i ` �_h^ia_hiom�_h_las�l_m_lp_m*� <fnbioab�`_^�

ni�m[nc[ncih�/� ncg_m�j_l�̂ [s�\_`il_�\_cha�mo\d_]n_^�ni�`crrc�^_jlcp[ncih(�nb_�nl[hma_hc]�`cmb�

b[^�fiq_l�`[n�l_m_lp_m�]igj[l_^�ni�nb_�]ihnlifm*� Dh�[�gil_�h[nol[f�_hpclihg_hn(�nl[hma_hc]�

m[fgih� qiof^� fce_fs� b[p_� _p_h� fiq_l� fcjc^� mnil_m� nb[h� nbim_� i\m_lp_^� oh^_l� ]ofnol_�

]ih^cncihm*� Oblioabion�nb_�mjlcha(�mogg_l(�[h^�̀ [ff�gihnbm(�qb_h�q[n_l�n_gj_l[nol_m�[l_�

[n�nb_cl�bcab_mn(�dop_hcf_�m[fgih�ch� `l_mb�q[n_l�nsjc][ffs�`il[a_�ih�[ko[nc]�[h^�n_ll_mnlc[f�

chm_]nm�$N]inn�[h^�N]inn(�-544%*� =l_nn�N[�JT%�$-525%�`ioh^�nb[n�̀ cmb�l_[l_^�[n�bcab�n_gj_l[nol_m�

$:.,{>%(�qb_l_�nb_�g[chn_h[h]_�_h_las�l_kocl_g_hn�q[m�bcab_mn(�q_l_�oh[\f_�ni�]ihmog_�

_hioab�_h_las�ni�[]]ogof[n_�\i^s�fcjc^*� Ol[hma_hc]�`cmb�g[s�\_�oh[\f_�ni�m_]ol_�_hioab�

`ii^� ni� g__n� nb_cl� g_n[\ifc]� l_kocl_g_hnm� [n� mo]b� bcab� n_gj_l[nol_m*� <^^cncih[ffs(�

<\l[b[gm� [h^� Nonn_lfch� $ch�jl_mm%� ^_gihmnl[n_^�dop_hcf_� nl[hma_hc]� m[fgih�qcff� mj_h^�

mcahc`c][hnfs�gil_�ncg_�̀ __^cha�ch�nb_�jl_m_h]_�i `�[�jl_^[nil�ni�g__n�nb_cl�Xj _ ncn_ �̂ _g[h^m*�

Ccab�giln[fcns�i `�nl[hma_hc]�̀ cmb�qbc]b�g[s�_m][j_�̀ lig�[ko[]ofnol_�̀ []cfcnc_m�qiof^�l_^o]_�

[hs�jin_hnc[f�_hpclihg_hn[f�cgj[]n*

0*1� >ih]fomcih*

Ob_�ch[\cfcns�ni�m_]ol_�_hioab�̀ ii^�ni�g__n�\[mc]�_h_las�l_kocl_g_hnm�cm�[ �]iggih
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lcme�_p_h�ni�jicecfinb_cgm�qbc]b�[l_�hin_^�̀ il�nb_cl�nif_l[h]_�ni�qcnbmn[h^�_rn_h^_^�j_lci^m�

i�̀ �̀ ii^�̂ _jlcp[ncih*� Ob_�g_n[\ifc]�l_mjihm_�i `�̀ cmb�ni�jlifiha_^�j_lci^m�i ` �̀ crrc�̂ _jlcp[ncih�

qcff�mcahc`c][hnfs�ch`fo_h]_�nb_�jlimj_]nm�i `�molpcp[f*�<fnbioab�nl[hma_hc]�̀ cmb�̂ _gihmnl[n_^�

nb_�[\cfcns�ni�l_^o]_�nb_cl�g_n[\ifc]�l[n_�̂ olcha�mn[lp[ncih�[m�i\m_lp_^�ch �nb_�hih)nl[hma_hc]�

m[fgih(�nb_cl�j_lmcmn_h]_�ch�g[chn[chcha�[�bcab_l�g_n[\ifc]�l[n_(�]ig\ch_^�qcnb�nb_cl�fiq_l�

_h^ia_hiom�_h_las�l_m_lp_m(�moaa_mnm�nb[n�nb_�jli\[\cfcns�i `�aliqnb�_hb[h]_^�nl[hma_hc]�

m[fgih�[]bc_pcha�g[rcgog�aliqnb�il�_p_h�molpcp[f�ionmc^_�chn_hmcp_�]ofnol_�]ih^cncihm�

g[s�\_�fiq_l�]igj[l_^�qcnb�nb[n�i `�hih)a_h_nc][ffs�gi^c`c_^�m[fgih*
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-&(�:8A8E4?�7<F6HFF<BA

1*-� J\d_]ncp_m*

Ob_�i\d_]ncp_�i`�nb_�jl_m_hn�mno^s�q[m�ni�]igj[l_�nb_�\ci_h_la_nc]m�i `�Ad�a_h_l[ncih�

aliqnb�_hb[h]_^�nl[hma_hc]�<nf[hnc]�m[fgih�qcnb�hih)a_h_nc][ffs�gi^c`c_^�m[fgih�ip_l�[�

q_cabn�l[ha_�l_jl_m_hn[ncp_�i ` �nb_�`cl_mb�q[n_l�mgifn�jli^o]ncih�mn[a_*� Kli^o]ncih�`[]nilm�

mo]b�[m�aliqnb�l[n_(�l[n_�i `�irsa_h�oncfct[ncih�[h^� `__^�]ihp_lmcih�_`cN]c_h]s�[l_�[ff�]lcnc][f�

j[l[g_n_lm�nb[n�ch`fo_h]_�jli^o]ncih�]imnm�ch�[�]igg_l]c[f�[ko[]ofnol_�m_nncha*� Ncahc`c][hn�

^_j[lnol_m�\s�nl[hma_hc]m�`lig�l_aof[l�m[fgih(�ch�[hs�i `�nb_m_� j[l[g_n_lm(�]iof^�[``_]n�nb_�

]imn�i `�jli^o]ncih�`il�nl[hma_hc]�m[fgih*� Dn�cm�cgj_l[ncp_�nb[n�mo]b�̂ c``_l_h]_m�\_�_fo]c^[n_^�

[m�j[ln�i `�nb_�ihaicha�_``iln�ni�]igg_l]c[fct_�nbcm�h_q�n_]bhifias*� <fmi(�m_f^ig�b[m�nb_�

ijjilnohcns�[lcm_h�ni�mno^s�nb_�_``_]nm�i `�[�mchaf_�a_h_�ih�nb_� jbsmcifiac][f� \ci_h_la_nc]m�

i `�[�p_ln_\l[n_�[hcg[f*

1*.� B liq nb*

Pmcha�[�áa_h_�fch_à�qcnb�[�bcmnils�i `�chn_lg_^c[n_�aliqnb�[]]_f_l[ncih�$>b[jn_l�-%(�

nl[hma_hc]�`cmb�_rbc\cn_^�q_cabn�mj_]c`c]�aliqnb�l[n_m�h_[lfs�.,,!�al_[n_l�nb[h�nb_cl�hih)�

nl[hma_hc]� ]iohn_lj[lnm*� Ncahc`c][hnfs�_hb[h]_^�aliqnb�l[n_m� $.)� ni� 2)`if^�al_[n_l�nb[h�

]ihnlif�`cmb%�i `�nl[hma_hc]�<nf[hnc]�m[fgih�b[p_�\__h�l_jiln_^�\s�?o�N[�JT%� $-55.%(�Af_n]b_l�

N[�JT%� $-55.%�[h^�Nn_p_hm�_l[+*� $-554%*� @ria_hiom�bilgih_�nl_[ng_hnm�$chd_]ncihm(�^cjm(�

[h^�cgjf[hnm%�ih�dop_hcf_�m[fgihc^m�$/)-.5�a%�b[p_�sc_f^_^�f_mm�aliqnb�[]]_f_l[ncih�$-1)�

--4!%� nb[h� nb[n� jli^o]_^� nblioab� nl[hma_cnc]� n_]bhifias� $?[htg[cg� N[� [+*(� -55,%*�

Nojjf_g_hn[ncih� i `� `__^� qcnb� aliqnb� bilgih_� $BC%(� nb_� _[mc_mn� g_nbi^� ch� n_lgm� i`�

_ria_hiom�bilgih_�nl_[ng_hn(�b[m�sc_f^_^�ihfs�gi^_mn�aliqnb�l[n_�ch]l_[m_m�$1,)2,!%�ch
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]ibi�m[fgih�[h^�dop_hcf_�\f[]e�m_[\l_[g�  /LJV[QWXJPUZ�ZLQTNPNTR!�$H]G_[h�N[�[+*(� -55/7�

Om[c�N[�[+*(� -553%*� =[m_^�ih�nb_�jl_mgifn�aliqnb�l[n_m�i `�nl[hma_hc]�m[fgih�i\m_lp_^�ch�nbcm�

mno^s(�]igg_l]c[f�m[fgih�b[n]b_lc_m(� _gjfischa�nb_�m[g_�l_[lcha�l_acg_m�jl_m_hnfs�[jjfc_^�

ni�l_[l�l_aof[l�m[fgih(�]iof^�jli^o]_�nl[hma_hc]�m[fgih�mgifnm� l_[^s�ni�_hn_l�m_[�q[n_l�2�

ni� --�gihnbm�_[lfc_l�nb[h�omo[f*� Obcm�qiof^�l_jl_m_hn�[�mcahc`c][hn�l_^o]ncih�ch�nb_�]imn�i `�

mgifn�jli^o]ncih*

F&+� 9VVU�Z_eR\V$�UOVdeZSH]ej�R_U�T`_gVcdZ`_&

Ol[hma_hc]�`cmb�_rbc\cn_^�_hb[h]_^�[jj_ncn_�l_f[ncp_�ni�]ihnlifm� nblioabion�nb_�_hncl_�

aliqnb�j_lci^�g_[mol_^(� qcnb�-2-!�al_[n_l�`__^�chn[e_� [n� -0�a� ^_]l_[mcha� ni� --0!� [n�

11� a*� <jj_ncn_�mncgof[ncih�[h^�cgjlip_^�`__^�]ihp_lmcih�ch�`cmb�nl_[n_^�qcnb�_ria_hiom�

bilgih_�b[p_�\__h�l_jiln_^�$H[le_ln�N[�JT%#�-5337�Ccaam�N[�JT%#�-5357�Ccaam�N[�J R#�-54.7�Bcff�

N[�J R#� -541%*� A__^(�jlin_ch(�[h^�_h_las�]ihp_lmcihm�ch�nb_�jl_m_hn�mno^s�q_l_�`ioh^�hin�ni�

\_�mcahc`c][hnfs�^c``_l_hn� ch�nb_�nl[hma_hc]�[h^�]ihnlif�`cmb*� Ao�N[�JT%� $-554%(� omcha�AÑ�

a_h_l[ncih� nl[hma_hc]� ][lj� nb[n�al_q�.1!� `[mn_l� nb[h� ]ihnlifm(� l_jiln_^�mfcabn� [fnbioab�

mcahc`c][hnfs� cgjlip_^� `__^� ]ihp_lmcih� _``c]c_h]c_m� $A>@%� `il� nb_� nl[hma_hc]m*� Ob_�

nl[hma_hc]� ][lj�[]bc_p_^�bcab_l�aliqnb�l[n_m(�qb_h�]ihmogcha� fiq�$.,!%�jlin_ch�^c_nm(�

g[chfs�\s�ch]l_[m_^�`__^�chn[e_�qcnb�l_mj_]n�ni�]ihnlif�`cmb*� Rb_h�]ihmogcha�bcab�$/,!�

[h^�0,!%�jlin_ch�^c_nm(�nb_�nl[hma_hc]�][lj�_rbc\cn_^�al_[n_l�aliqnb�l[n_m�nb[h�]ihnlif�`cmb�

nblioab�cgjlip_^�_h_las�]ihp_lmcih�_``c]c_h]c_m*� <�jlin_ch)lc]b�^c_n�`ilgof[n_^�̀ il�dop_hcf_�

<nf[hnc]� m[fgih(�]ihn[chcha�11!�jlin_ch(�q[m�om_^�ch�nbcm�mno^s*� Kbsmcifiac][f�]b[ha_m�

fce_fs� i]]ol� ch� nl[hma_hc]� `cmb� ch� il^_l� ni� []]iggi^[n_� nb_� _hb[h]_^� `__^� jli]_mmcha�

][j[\cfcnc_m� cgjim_^�\s�nb_�ch]l_[m_^�[jj_ncn_*� Ail�_r[gjf_(�Nn_p_hm�N[�JT%� $ohjo\fcmb_^�

^[n[%(�omcha�A7�a_h_l[ncih�dop_hcf_�nl[hma_hc]�<nf[hnc]�m[fgih�i `�nb_�m[g_�a_h_�fch_�[m�ch�nb_
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]oll_hn�_rj_lcg_hn(�hin_^�[�-4)./!�al_[n_l�̂ ca_mncp_�molv]_�[l_[�j_l�ohcn�q_cabn�]igj[l_^�

ni�hih)a_h_nc][ffs�gi^c`c_^�]ihnlifm*� Rb[n_p_l�nb_�`[]nilm� chpifp_^(� nl[hma_hc]�`cmb�[l_�

][j[\f_� i `�jli]_mmcha� gil_� `__^� j_l� ^[s� nb[h� hih)nl[hma_hc]� `cmb� qcnbion� m[]lc`c]cha�

_``c]c_h]c_m�ch�̂ ca_mnc\cfcns�il�nb_�h_n�]ihp_lmcih�i ` �̀ __^�ni�\i^s�ncmmo_*

Bliqnb�bilgih_�_r_lnm�cnm�\cifiac][f�[]ncihm�ih� [fgimn�_p_ls�]_ff�nblioabion�nb_�

\i^s(�qcnb�cnm�aliqnb�jligincha�_``_]nm�g_^c[n_^�jlcg[lcfs�nblioab�nb_�ch^o]ncih�i `�chmofch)

fce_�aliqnb�̀ []nilm�$DBA%�$N[e[gini�[h^�Ccl[hi(�-55/7� Iillcm(�-553%*� Rb_nb_l�[]]_f_l[n_^�

aliqnb�ch�nl[hma_hc]�`cmb�cm�[]bc_p_^�`cig�nb_�]ihnchoiom�jli^o]ncih�i `�BC�[m�[�l_mofn�i `�

gi^c`c_^�ncmmo_�mj_]c`c]�_rjl_mmcih�$c*_*�BC�jli^o]ncih�ch�nb_�fcp_l%(�il�l_mofnm�`lig�[�al_[n_l�

ch^o]ncih�i `�DBA�cm�ohehiqh*� ?o�N[�JT%� $-55.%(�omcha�aliqnb�_hb[h]_^�nl[hma_hc]�<nf[hnc]�

m[fgih�]ihn[chcha�[�nl[hma_h_�mcgcf[l�ni�nb[n�om_^�ch�nb_�jl_m_hn�_rj_lcg_hn(�l_jiln_^�nb[n�

jf[mg[�BC�f_p_fm�q_l_�hin�mcahc`c][hnfs�bcab_l�nb[h�ch�]ihnlifm*� Ciq_p_l(�nb_�g[ahcno^_�

i `�nl[hma_h_�_rjl_mmcih�qcff�fce_fs�\_�áa_h_�fch_à�mj_]c`c](�qcnb�_[]b�a_h_�fch_�^c``_l_hn�ch�

l_f[ncih�ni�hog\_l�[h^�fi][ncih�i `�nl[hma_h_�ch]iljil[ncih�chni�nb_�`cmbäm�a_hig_*� ?_pfch�

N[�JT%� $-550%(�omcha�[�nl[hma_h_�]igjlcm_^�i `�[�g_n[ffinbcih_ch)=�a_h_�jligin_l�`om_^�ni�

[� aliqnb� bilgih_� a_h_(� `ioh^�BC� f_p_fm� ch� aliqnb� _hb[h]_^� nl[hma_hc]� ]ibi� m[fgih�

 <VLWYQ`VLQ\Z�SRZ\[LQ!�ni�\_�0,)`if^�bcab_l�nb[h�nbim_�g_[mol_^�ch�nb_cl�hih)a_h_nc][ffs�

[fn_l_^�]iohn_lj[lnm*

Ob_�jl_m_hn�mno^s�b[m�mbiqh�nb[n�nb_�kocn_�l_g[le[\f_�aliqnb�l[n_m� []bc_p_^�nblioab�

nl[hma_h_mcm�q_l_�hin�[]]igj[hc_^�\s�[h�cgjlip_g_hn�ch�`__^�]ihp_lmcih7�biq_p_l�nbcm�

^i_m� hin�_r]fo^_� nb_�jimmc\cfcns�nb[n�qcnb�^c_nm� `ilgof[n_^�ni�g__n� nb_cl�bcab�g_n[\ifc]�

l_kocl_g_hnm(�nl[hma_hc]�`cmbäm�`__^�]ihp_lmcih�gcabn�\_�cgjlip_^*
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1*0� Jrsa_h�]ihmogjncih*

A__^�chn[e_�b[m�[�jlijilncih[f�ch`fo_h]_�ih�irsa_h�]ihmogjncih(�c*_*(�nb_�gil_�`__^�

_[n_h(�nb_�f[la_l�nb_�irsa_h�]ihmogjncih�$Cia_h^iig(� -54/7�F[ombce�[h^�H_^[f_(� -5507�

[h^�Ailm\_la(� -553%*� Ob_�ch]l_[m_�ch�irsa_h�]ihmogjncih�`iffiqcha�[h�ch]l_[m_�ch�`__^�

chn[e_�cm�[�]ihm_ko_h]_�i `�nb_�_rnl[�qile�^o_�ni�cha_mncih(�^ca_mncih�[h^�oncfct[ncih�i `�nb_�

`__^*� Acmb�i\n[ch�_h_las�nblioab�nb_�irc^[ncih�i `�ila[hc]�]igjioh^m�ch�nb_�cha_mn_^�`__^�

[`n_l�honlc_hn�̂ ca_mncih�[h^�[\miljncih*� Ob_�lionch_�i X a _h �]ihmogjncih�i `�nb_�nl[hma_hc]�

m[fgih�$ch]fomcp_�i `�nb_�b_[n�ch]l_g_hn�i `�̀ __^cha%(�q[m�-*1)�ni�D*3)`if^�al_[n_l�nb[h�̀ il�nb_cl�

hih)nl[hma_hc]� ]iohn_lj[lnm� nblioabion� [� ]igj[l[\f_� l[ha_� i `�\i^s�q_cabnm*� Obcm� cm�

mojjiln_^�\s� Nn_p_hm�N[�JT%� $-554%�qbi�l_jiln_^�nb[n�./)05�a�nl[hma_hc]�<nf[hnc]�m[fgih�

]ihn[chcha�nb_�m[g_�nl[hma_h_�[m�om_^�b_l_�b[^�lionch_�irsa_h�]ihmogjncih�l[n_m�-*2)ni�-*3)�

`if^�al_[n_l�nb[h�]ihnlifm�i `�]igj[l[\f_�\i^s�q_cabn� Ob_�nl[hma_hc]äm�bcab_l�g_n[\ifcmg�

ch� ]igj[lcmih�ni� ]ihnlifm(� [m� l_`f_]n_^�\s�[�al_[n_l�irsa_h�]ihmogjncih(� fce_fs�ch^o]_m�

jbsmcifiac][f�]b[ha_m�ni�[]]iggi^[n_�[�bcab_l�l[n_�i `�irsa_h�]ihmogjncih*� Ail�_r[gjf_(�

acff� mol`[]_�[l_[�q[m� l_jiln_^�ni�\_�mcahc`c][hnfs�al_[n_l�ch�aliqnb�_hb[h]_^�nl[hma_hc]�

<nf[hnc]�m[fgih�ch�]igj[lcmih�ni�hih)nl[hma_hc]�m[fgih�$Nn_p_hm�[h^�Nonn_lfch(�ch�jl_mm%*

Ob_�l_mjcl[ncih�]b[g\_lm�om_^�ch�nb_�jl_m_hn�mno^s�q_l_�̂ _mcah_^�ni�mcgof[n_�nsjc][f�

]igg_l]c[f�l_[lcha�n[hem�qcnb�`cmb�^_hmcns�[h^�q[n_l�n_gj_l[nol_�gcgc]echa�]ih^cncihm�

hilg[ffs�_h]iohn_l_^�ch�]igg_l]c[f�mgifn�jli^o]ncih�b[n]b_lc_m*� H_[mol_g_hnm�i `�irsa_h�

]ihmogjncih�ih�`cmb�ch�[�jimn)[\miljncp_�mn[n_�j_lgcn�[h�ch^cl_]n�[mm_mmg_hn�i `�nb_�[giohn�

i `�b_[n�l_f_[m_^�\s�nb_�jbsmcifiac][f�jli]_mm_m�[mmi]c[n_^�qcnb�honlc_hn�[mmcgcf[ncih�[h^�

ncmmo_�g[chn_h[h]_*� Ob_� i\m_lp[ncih�nb[n� nl[hma_hc]� m[fgih� ch� [�jimn)[\miljncp_� mn[n_�

_rbc\cn_^�[�-*14)�ni�.*/,)�`if^� bcab_l�l[n_�i `�irsa_h�]ihmogjncih�]igj[l_^�ni�`[mncha�hih)
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nl[hma_hc]� `cmb�i `�]igj[l[\f_�mct_(� cm�[h�ch^cl_]n� ch^c][nil�nb[n�nl[hma_hc]�m[fgih�b[p_�[�

bcab_l�_h_las�l_kocl_g_hn�j_l�ohcn�\i^s�q_cabn�ni�g__n�nb_cl�\[m[f�g_n[\ifc]�h__^m*� Obcm�

bcab_l� _h_las� l_kocl_g_hn� qcff� b[p_� ni� \_�g_n� \s� jin_hnc[f� ]igg_l]c[f� jli^o]_lm� \s�

jlipc^cha�nb_�nl[hma_hc]�`cmb�qcnb�gil_�`__^�^[cfs�[h^+il�[�bcab_l�_h_las�̂ c_n�nb[h�qb[n�cm�

nsjc][ffs�om_^�ch�nb_�m[fgih�ch^omnls*� <^^cncih[ffs(�\_][om_�dop_hcf_�nl[hma_hc]�<nf[hnc]�

m[fgih�b[p_�nb_�m[g_�]lcnc][f�irsa_h�f_p_f�$f_p_f�[n�qbc]b�irsa_h�ojn[e_�\s�nb_� `cmb�cm�

fcgcn_^�\s�^cmmifp_^�q[n_l�irsa_h%� [m�hih)a_h_nc][ffs�gi^c`c_^� m[fgih�$Nn_p_hm�N[�o+*(�

-554%(�]igg_l]c[f�jli^o]_lm�i `�mo]b�aliqnb�_hb[h]_^�`cmb�][hhin�[ffiq�^cmmifp_^�irsa_h�

f_p_fm�ni�\_�l_^o]_^�ni�fiq_l�f_p_fm�[h^�mncff�g__n�nb_�nl[hma_hc]äm�bcab_l�irsa_h�^_g[h^*�

Obcm�bcab_l�irsa_h�̂ _g[h^�qcff�b[p_�ni�\_�g_n�\s�_cnb_l�ch]l_[mcha�̂ cmmifp_^�irsa_h�f_p_fm(�

ch]l_[mcha�q[n_l�`fiq�l[n_m(�il�l_^o]cha�`cmb�mni]echa�^_hmcnc_m*� Ciq_p_l(�qb_h�nb_�irsa_h�

]ihmogjncih�l[n_m�[l_�chn_al[n_^�ip_l�ncg_(�nl[hma_hc]�`cmb�l_kocl_�[jjlircg[n_fs�/3!�f_mm�

nin[f�irsa_h�nb[h�hih)nl[hma_hc]�`cmb�ni�l_[]b�[�]iggih�mgifn�mct_�^o_�ni�nb_�mbiln_l�j_lci^�

ni�l_[]b�mgifn�mct_*

1*1� =i^s�]igjimcncih*

<�]ihm_ko_h]_�i ` �bcab_l�g_n[\ifcmg�ch�nl[hma_hc]�m[fgih�q[m�l_`f_]n_^�ch�nb_cl�\i^s�

]igjimcncih*� Ob_�mojjfs�i ` �̂ c_n[ls�_h_las�ch�[�`cmb�]ofnol_�ij_l[ncih�cm�n[cfil_^�ni�jlipc^_�

ijncg[f�]ih^cncihm�`il�aliqnb�[h^�`__^�]ihp_lmcih*� Ciq_p_l�nb_l_�cm�[h�chjon�fcg cn�\_sih^�

qbc]b�nb_�`cmb�^i_m�hin�oncfct_�[ff�nb_�^c_n[ls�_h_las�[h^�nb_�_r]_mm�cm�mnil_^�[m�`[n*� C_h]_(�

nb_�[giohn�i `�qbif_�\i^s�fcjc^�cm�^_j_h^_hn�ih�nb_�\[f[h]_�\_nq__h�^c_n[ls�_h_las�chjon�

[h^�nb_�g_n[\ifc]�_h_las�^_g[h^m�i `�nb_�`cmb*� =i^s�[^cjimcns�cm�chp_lm_fs�l_f[n_^�ni�\i^s�

gicmnol_� $Nb_[l_l(� -550%7� mcgcf[lfs� nb_� nl[hma_hc]� `cmb� ch� nb_�jl_m_hn� mno^s� b[^�bcab_l�

gicmnol_� [mmi]c[n_^�q cnb�nb_�mcahc`c][hnfs�fiq_l�f_p_fm�i `�\i^s�fcjc^*� =l_nn�_`�[+*� $-525%
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`ioh^�nb[n�`cmb�l_[l_^�[n�bcab�n_gj_l[nol_(�qb_l_�nb_�g[chn_h[h]_�_h_las�l_kocl_g_hn�q[m�

bcab_mn(�q_l_�oh[\f_�ni�]ihmog_�_hioab�_h_las�ni�[]]ogof[n_�\i^s�fcjc^� Ob_�h[nol_�i `�nb_�

[hnc`c)__t_�nl[hma_h_�jligin_l�hilg[ffs�cm�ni�^lcp_�nb_�_rjl_mmcih�i `�[h�[hnc`c)__t_�a_h_�ni�

jli^o]_�[hnc"__t_�j_jnc^_m�qbc]b�[c^�`cmb�ch�l_mcmncha�fiq�q[n_l�n_gj_l[nol_m�$H_n]b_l�_n�

[c*(� -541%*� Ciq_p_l(�qb_h�[h�[hnc`cl__t_�a_h_�jligin_l�cm�a_[l_^�niq[l^m�jli^o]cha�BC�[m�

ch�nl[hma_hc]� `cmb(�BC�g[s�\_�jli^o]_^�s_[l�lioh^(�j[lnc]of[lfs�^olcha�nb_�q chn_l�qb_h�

q[n_l�n_gj_l[nol_m�[l_�fiq*� >ihm_ko_hnfs(�nb_�n_gj_l[nol_�ijncgog�`il�aliqnb�g[s�\_�

fiq_l�ch�nl[hma_hc]�`cmb�]igj[l_^�ni�]ihnlif�`cmb*� Ob_�ijncg[f�l_[lcha�n_gj_l[nol_�m_f_]n_^�

`il�mo]b� `cmb�]iof^�\_�[�nl[^_i``� \_nq__h�gchcgctcha�g[chn_h[h]_�_h_las�l_kocl_g_hnm�

qbcf_�g[rcgctcha�BC�jli^o]ncih�[h^�aliqnb*

Dh�g[gg[fm(�nb_�m_]l_ncih�i `�chmofch(�afo]i]ilnc]ic^m�[h^�f_jnch�$ch�]ih]_hnl[ncihm�

jlijilncih[f�ni�nin[f�\i^s�[^cjim_�mnil_m%�qcff�chbc\cn�nb_�h_olih[f�mcah[fcha�g_^c[n_^�\s�

bsjinb[f[gc]�h_olij_jnc^_�T(�[�`__^�chn[e_�mncgof[hn�$N]bq[lnt�[h^�N__f_s(� -5537�Nb_[l_l�

N[�J R#� -553%*� <fnbioab�nb_�_r[]n�g_]b[hcmgm� b[p_�hin�\__h�]f_[lfs�_fo]c^[n_^� ch� `cmb(�

Ei\fcha�[h^�Hcaf[pm�$-55/%�l_jiln_^�[h�chp_lm_�l_f[ncihmbcj�\_nq__h� `__^�chn[e_�[h^�\i^s�

fcjc^� ^_jimcnm� ch� 4� a�dop_hcf_� <l]nc]� ]b[l� @JT]NTRV\Z�JTXRV\Z!-� [m� \i^s� fcjc^� ^_jimcnm�

ch]l_[m_^(�`__^�chn[e_�^_]l_[m_^*� =_][om_�\i^s�fcjc^�i `�nl[hma_hc]�`cmb�l_g[ch_^�l_f[ncp_fs�

fiq�ch�]igj[lcmih�ni�]ihnlif�`cmb(� cn�cm�ohfce_fs�nb[n�nbcm�h_a[ncp_�`__^\[]e�fiij�ij_l[n_^�

^olcha�nbcm�mno^s*� Rbcf_�\inb�nb_�nl[hma_hc]�[h^�]ihnlif�`cmb�q_l_�`_^�ni�m[nc[ncih�nbl__�ncg_m�

[�̂ [s(�j_^c[jm�nbcm�`__^cha�f_p_f�h_p_l�Xjli[]b_^�nb_�g[rcgog�̂ [cfs�chn[e_�nb_�nl[hma_hc]m�

q_l_�][j[\f_�i `�jli]_mmcha*� >ihm_ko_hnfs(�[�`__^cha�l_acg_�g[s�b[p_�ni�\_�^_p_fij_^�ni�

g__n�nb_�mj_]c`c]�_h_las�l_kocl_g_hnm�i `�aliqnb�_hb[h]_^�nl[hma_hc]�m[fgih�ch�il^_l�ni�

ijncgct_�aliqnb�l[n_*
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Gcjc^m�[l_�l_kocl_^�ni�g[chn[ch�nb_�mnlo]nol_�[h^�`oh]ncih�i `�]_ffof[l�g_g\l[h_m�[h^�

nbl_mbif^�g_m_hn_lc]�fcjc^�f_p_fm�gomn�\_�l_[]b_^�\_`il_�nb_�m_ro[f�g[nol[ncih�jli]_mm�ch�̀ cmb�

][h�\_ach�$Miq_�N[�J R#� -55-%*� <fnbioab�\inb�`[mn�aliqcha�Bliqnb�_hb[h]_^�nl[hma_hc]�

m[fgih� [h^� nlion�oh^_lai�hilg[f�m_ro[f�g[nol[ncih�[h^�jli^o]_�pc[\f_�a[g_n_m�q cnbch�

b[n]b_ls�m_nncham(�oh^_l�]ih^cncih�i `� `ii^�m][l]cns�$mo]b�[m�ch�nb_�qcf^%(�l_jli^o]ncih�g[s�

\_�mojjl_mm_^*

<n� [ff� acp_h� \i^s� q_cabnm� nb lioXio n� nb_� l[]j_lcg_hn(� nb_� nl[hma_hc]� `cmb� b[^�

mcahc`c][hnfs�fiq_l�jlin_ch�[h^�[mb�]ihn_hnm�nb[h�nb_�]ihnlifm*� Obcm�q[m�moljlcmcha�ch�nb[n�

gimn�mj_]c_m�i ` �̀ cmb�$cll_mj_]ncp_�i `� `__^cha�f_p_fm�[\ip_�g[chn_h[h]_�[h^�aliqnb�l[n_m%(�

\i^s�jlin_ch�[h^�[mb�[l_�^_j_h^_hn�mif_fs�ih�\i^s�mct_�$Nb_[l_l(� -550%*� Ob_�`[mn�aliqcha�

nl[hma_hc]� m[fgih� ch� nb_� jl_m_hn� mno^s� ^_jimcn_^� jlin_ch� [n� l[n_m� $q_cabn� i `�jlin_ch�

^_jimcn_^+^[s%�]ihmc^_l[\fs�al_[n_l�nb[h�nb_�]ihnlif�`cmb�\on�b[^�[jjlircg[n_fs�-,!�f_mm�

jlin_ch� [n�[hs�acp_h�\i^s�q_cabn*� Dh]l_[m_^�l[n_�i ` �jlin_ch�^_jimcncih�_rbc\cn_^�\s�nb_�

nl[hma_hc]�`cmb�]igj[l_^�ni�]ihnlif�`cmb�q[m�fce_fs�l_f[n_^�ni�nb_cl�[\cfcns�ni�[mmcgcf[n_�gil_�

`__^�^[cfs(�c*_*(�f[la_l�̂ [cfs�`__^�chn[e_�$> bon_l�.%�[h^�f[la_l�̂ ca_mncp_�mol`[]_�[l_[�$Nn_p_hm�

N[�JT%#� ohjo\fcmb_^�^[n[%*�>ihnl[ls�ni� nb_�l_mofnm�i\n[ch_^� ch�nb_�jl_m_hn�mno^s(�Ao�N[�JT%�

$-554%�`ioh^�[�mfcabn(�[fnbioab�mcahc`c][hnfs�bcab_l(�qbif_�\i^s�jlin_ch�]ihn_hn�ch�nl[hma_hc]�

][lj�ip_l�hih)a_h_nc][ffs�gi^c`c_^�]ihnlifm*� Ciq_p_l(�nb_�][lj�om_^�ch�nb[n�mno^s�q_l_�ihfs�

aliqcha�.1!� `[mn_l�nb[h�]ihnlifm�[h^�Ao�N[�JT%� $-554%�_rjl_mm_^�\i^s�]igjimcncih�[m�[�

j_l]_hn�i `�q_n�\i^s�q_cabn�[h^�̂ c^�hin�]igj_hm[n_�`il�̂ c``_l_h]_m�ch�\i^s�q_cabn�l_mofncha�

`lig�^cmmcgcf[l�aliqnb�l[n_m*

>igg_l]c[f�`__^�]igj[hc_m(�ch�]iff[\il[ncih�qcnb�honlcncih�l_m_[l]b_lm(�[nn_gjn�ni�

^_p_fij�f_[mn)]imn�`__^�`ilgof[ncihm�nb[n�qcff�g[rcgct_�aliqnb�[h^�gchcgct_�_h_las�fimm_m(

-,,



qbcf_� mncff� g[chn[chcha� [h� []]_jn[\f_� jli^o]n� q cnb� l_mj_]n� ni� \i^s� ]igjimcncih*� Ob_�

_rj_lcg_hn[f�̂ c_n�om_^�b_l_�]ihn[ch_^�11!�jlin_ch�[h^�-4!�fcjc^(�nsjc][f�i ` �nb_�f_p_fm�`ioh^�

ch� ]igg_l]c[ffs� `ilgof[n_^�dop_hcf_�<nf[hnc]� m[fgih�^c_nm*� Jjncg[f� [g chi� []c^(� fcjc^(�

_h_las(�pcn[gch(�gch_l[f(�_n]*(�l_kocl_g_hnm�`il�aliqnb�_hb[h]_^�nl[hma_hc]�`cmb�qcff�fce_fs�

b[p_�ni�\_�ko[hnc`c_^�\_`il_�nb_cl�`off�aliqnb�jin_hnc[f�g[s�\_�l_[fct_^*

1*2� @h_las�= o^a_n

<�mcgjf_�_h_las�\o^a_n�$Acaol_�1*-%�q[m�om_^� [m�[ �g_[hm�i `�]igj[lcha�̂ c``_l_h]_m�

ch�_h_las�a[chm�[h^�fimm_m�\s�nl[hma_hc]�[h^�]ihnlif�`cmb*

Acaol_�1*-*�@h_las�=o^a_n6�Pncfct[ncih�[h^�j[lncncihcha�i ` �̂ c_n[ls�_h_las�ch�`cmb

@I@MBT�DIKPO�$@�E

A<@>@N�$A%

?DB@NOD=G@�@I@MBT�$?@%

PMDI@
BDGG�@S>M@ODJI
$P%� H@O<=JGDU<=G@�@I@MBT�$H@%

M@O<DI@?�@I@MBT�$M@%� H@O<=JGDNH�$H%

Ob_�^c_n[ls�_h_las�chn[e_(� 9�A'P'M@'H7�qb_l_�A�cm�_h_las�fimn�ni�nb_�`cmb�ch�nb_�`ilg�

i`�̀ [_]_m(�P�cm�nin[f�_h_las�fimn�ch�olch_�il�_r]l_n_^�pc[�nb_�acffm(�M@�cm�l_n[ch_^�_h_las(�c*_*(�

aliqnb(�[h^�H�cm�_h_las�fimn� ni�g_n[\ifcmg�$g[chn_h[h]_(�N?<(�[]ncpcns%*

<m�[h�_r[gjf_(�_h_las�\o^a_nm�`il�[�-0�a�nl[hma_hc]�[h^�[�-0�a�hih)nl[hma_hc]�`cmb�

ni�aliq�ni�11�a�q_l_�][f]of[n_^�omcha�^[n[�]iff_]n_^�nblioabion�nbcm�mno^s*� Oin[f�_h_las�

]ihmog_^� $`__^%� q[m� hin� mcahc`c][hnfs� ^c``_l_hn� \_nq__h� nl[hma_hc]� [h^� ]ihnlif� `cmb*�

Ol[hma_hc]� [h^� ]ihnlif� _h_las� ^ca_mnc\cfcns� f_p_fm� q_l_� 4-!� [h^� 40!(� l_mj_]ncp_fs*

-,-



Ob_l_`il_(�]ill_mjih^cha�_h_las�fimm�pc[�nb_�`[_]_m�q_l_f5! �[h^�-2!�i `�nb_�nin[f�_h_las�

chn[e_*� <�3!�_h_las�fimm�pc[�olch_�[h^�acff�_r]l_ncih�q[m�[mmog_^�`il�\inb�_rj_lcg_hn[f�

aliojm�$=l_nn�[h^�Blip_m(� -535%*� M_n[ch_^�_h_las(�ch�nb_�`ilg�i ` âaliqnbä(�l_jl_m_hn_^�/3!�

[h^�0,!�i`�l_mj_]ncp_�nin[f�_h_las�chn[e_m�`il�nl[hma_hc]m�[h^�]ihnlifm(�l_mj_]ncp_fs*�Ph^_l�

[_li\c]� ]ih^cncihm(� nb_� [giohn� i `�b_[n� jli^o]_^� cm� l_f[n_^� ni� nb_� [giohn� i `�irsa_h�

]ihmog_^*� <� p[fo_�cm�om_^�ni�]ihp_ln�irsa_h�]ihmogjncih�chni�b_[n�jli^o]ncih(�qcnb�

nb_�]ihmogjncih�i ` �ih_�al[g�i `�irsa_h�\_cha�[mmi]c[n_^�q cnb�nb_�l_f_[m_�i `�/*.0�e][f�i `�

_h_las� $@ffcinn� [h^�?[pcmih(� -531%*� Pmcha� nbcm� p[fo_� [h^� nb_�l_mjcl[ncih�^[n[(� nb_�

nl[hma_hc]�[h^�]ihnlif�g_n[\ifc]�_h_las�_rj_h^cnol_m�ni�aliq�`cig�-0�a�ni�11�a�l_jl_m_hn_^�

-5!� [h^�.3!�i `�nb_cl�nin[f�_h_las�chn[e_(� l_mj_]ncp_fs*� >ihmifc^[ncha�nbcm� ch`ilg[ncih(�

nl[hma_hc]�[h^�]ihnlif�_h_las�\o^a_nm�[l_�[m�`iffiqm6

Ol[hma_hc]6�@7ã�9�A$-5!%�'�P$3!%�'�M@$/3!%�'�H$-5!%�9�4.!

>ihnlif6�@dã�9�A$-2!%�'�P$3!%�'�=Ö$0,!%�'�H$.3!%�9�5,!

Rb_h�[ff�miol]_m�i `�_h_las�fimm�[h^�a[ch�[l_�[^^_^�nia_nb_l�nb_s�mbiof^�_ko[f� -,,!�i `�nb_�

_h_las�chn[e_*� Dh�nb_�[\ip_�_r[gjf_m�nbcm�cm�hin�nb_�][m_*�Ob_�gimn�fce_fs�miol]_�i `�_llil�q[m�

[h� ip_l_mncg[ncih� i `�`__^� chn[e_� \s�\inb� _rj_lcg_hn[f� aliojm� i ` � `cmb*� Ob_� ^c``_l_h]_�

\_nq__h� `__^� `_^�ni� nb_� `cmb�[h^�nb_�_r]_mm�`__^�msjbih_^�ion�q[m� [mmog_^�ni�\_�_[n_h*�

Ciq_p_l(� c` � `__^� q[m� [\f_� ni� _m][j_� ^iqh� nb_� ^l[ch� [m� [� l_mofn� i `� ^_`c]c_h]c_m� ch�

_rj_lcg_hn[f�n[he�̂ _mcah�[h^�jlini]if(�nbcm�qiof^�acp_�[h�ip_l_mncg[ncih�i ` �̀ __^�chn[e_�\s�

nb_�`cmb*� Obcm�qiof^�f_[^�ni�[h�oh^_l_mncg[ncih�i ` �̀ __^�]ihp_lmcih�_``c]c_h]s7�[m�ni�qbs�nb_�

nl[hma_hc]�_h_las�\o^a_n�_rbc\cn_^�[�̂ cm]l_j[h]s�i `�-4!�qbcf_�nb_�]ihnlifm�_rbc\cn_^�ihfs

-,.



-,!�^cm]l_j[h]s�l_g[chm�oh]f_[l*

1*3� A__^�^_jlcp[ncih*

Ph^_l�_rn_h^_^�j_lci^m�i ` �̀ __^�^_jlcp[ncih(� _h_las�l_kocl_^� `il�nb_�molpcp[f�[h^�

g[chn_h[h]_�i `�pcn[f�jbsmcifiac][f�jli]_mm_m�ilcach[n_m�_r]fomcp_fs�`lig�nb_�^_al[^[ncih�i`�

\i^s�mnil_m*� Ob_�l[n_m�[n�qbc]b�[�`cmb�oncfct_�irsa_h�[h^�^_jf_n_�\i^s�l_m_lp_m�][h�\_�om_^�

[m�[h�ch^_r�i `�_h_las�oncfct[ncih�̂ olcha�mo]b�j_lci^m�i `�mn[lp[ncih*� Oblioabion�gimn�i `�nb_�

[jjlircg[n_fs�_cabn�q__em�i `�̀ __^�̂ _jlcp[ncih(� nl[hma_hc]�`cmb�_rbc\cn_^�[�al_[n_l�l[n_�i `�

irsa_h�]ihmogjncih�]igj[l_^�ni�]ihnlif�m[fgih(�\on�[fmi�[�gil_�l[jc^�^_]fch_�ch�irsa_h�

]ihmogjncih� nblioabion� nb_�j_lci^� i `�mn[lp[ncih*� >ihm_ko_hnfs(� ch� mig_� ]cl]ogmn[h]_m�

$mg[ff�`cmb�oh^_l�jlifiha_^�`ii^�̂ _jlcp[ncih%(�nb_�l[n_�i `�irsa_h�]ihmogjncih�i `�nl[hma_hc]�

`cmb�^_]fch_^�ni�[�jichn�qb_l_�cn�_ko[ff_^�il�q[m�f_mm�nb[h�nb[n�i `�nb_�]ihnlif�`cmb*

Ob_�l[n_m�i ` �gi\cfct[ncih�i `�nb_�\i^säm�g[ch�]ihmncno_hnm(� fcjc^�[h^�jlin_ch(�q_l_�

^c``_l_hn�\_nq__h�nb_� nqi� _rj_lcg_hn[f�aliojm*� Ol[hma_hc]� `cmb�^_jf_n_^�\i^s�fcjc^�[h^�

jlin_ch� [n� [� `[mn_l� l[n_� nb[h� ^c^� nb_� ]ihnlifm*� <^^cncih[ffs(� ch� \inb� aliojm(� fcjc^� q[m�

][n[\ifct_^� `[mn_l� nb[h� q[m� jlin_ch*� Bliqnb� bilgih_� f_p_fm� a_h_l[ffs� ch]l_[m_� ^olcha�

mn[lp[ncih�\on�[l_�^cl_]n_^�[q[s�`lig�aliqnb�jligincih�[h^�chni�l_aof[ncha�fcjc^�l_m_lp_�

][n[\ifcmg�$R[ah_l�[h^�H]F_iqh(�-542%*� Kl_mog[\fs(�c` �aliqnb�_hb[h]_^�nl[hma_hc]�`cmb�

b[^� _f_p[n_^�BC�f_p_fm�qbcf_�[]ncp_fs�aliqcha(�[h^�c` �nbcm�]ih^cncih�jl_p[cf_^�^olcha�`__^�

^_jlcp[ncih(�cn�cm�jimmc\f_�nb[n�nb_m_�`cmb�b[p_�[�gil_�_``c]c_hn�jlin_ch�mj[lcha�[\cfcns�\s�omcha�

[�al_[n_l�ko[hncns�i `�fcjc^�[m�nb_cl�_h_las�miol]_7�ohncf�nb_�aliqnb�bilgih_�f_p_fm� ch�nbcm�

j[lnc]of[l�nl[hma_hc]�a_h_�fch_�[l_�_fo]c^[n_^(�nbcm�l_g[chm�ihfs�mj_]of[ncih*�Ob_�nl[hma_hc]�

`cmb�ch�nb_�jl_m_hn�mno^s�̂ c^�gi\cfct_�[�jlijilncih[ffs�f[la_l�[giohn�i `�fcjc^�nb[h�jlin_ch�ch�

]igj[lcmih�ni�]ihnlif�`cmb�̂ olcha�`ii^�̂ _jlcp[ncih*� <fnbioab�hih_�i `�nb_�`cmb�^c_^�ch�nb_m_

-,/



_rj_lcg_hnm(� cn� cm� hin� ehiqh� biq� `[l� jlin_ch� ][h� \_� ^_jf_n_^� \_`il_� ^_[nb� _hmo_m*�

Kl_mog[\fs� nl[hma_hc]� `cmb(� qcnb� nb_cl� fiq_l�\i^s�jlin_ch�[h^� bcab_l�g_n[\ifcmg� nb[h�

]ihnlif�`cmb(�qiof^�l_[]b�]lcnc][f�]ih^cncihm�[h^�^c_�miih_l*

1*4� Nn[lp[ncih�\o^a_n

Pmcha�nb_�m[g_� p[fo_�̂ _m]lc\_^�ch�m_]ncih�1*2(�nb_�[giohn�i `�irsa_h�]ihmog_^�

\s(�`il�_r[gjf_(�[�11�a�nl[hma_hc]�il�]ihnlif�̀ cmb�mn[lp_^�̀ il�2,�^�q[m�]ihp_ln_^�chni�nb_�nin[f�

_h_las�oncfct_^�ip_l�nb_�m[g_�[giohn�i `�ncg_*

Ol[hma_hc]6� -/*1.�a�,!�]ihmog_^�r�/*.0�e][f+a�J7�9�0/*4.�e][f�\olh_^�

>ihnlif6�4*2.�a�,!�]ihmog_^�r�/*.0�e][f+a�J7�9�.3*5.�e][f�\olh_^

Oin[f�][l][mm�^_jf_ncih�i `�_h_las�g_[mol_^�omcha�\ig\�][filcg_nls�$nin[f�][l][mm�_h_las�[n�

nb_�mn[ln�i `�nb_�_rj_lcg_hn[f�j_lci^�)�nin[f�][l][mm�_h_las�[`n_l�2,�^�mn[lp[ncih%�q[m�.-*/,�

e][f�[h^�--*25�e][f�`il�nl[hma_hc]m�[h^�]ihnlifm(�l_mj_]ncp_fs*�@h_las�̂ _jf_ncih�[m�g_[mol_^�

omcha�nb_�l_mjclig_n_lm�q[m�gil_�nb[h�.:`if^�bcab_l�nb[h�_h_las�̂ _jf_ncih�[m�g_[mol_^�`lig�

nb_�]b[ha_m�ch�\i^s�]igjimcncih*� =i^s�]igjimcncih�q[m�mcgcf[l�ni�nb[n�jl_pciomfs�l_jiln_^�

`il�dop_hcf_�<nf[hnc]�m[fgih�$jlin_ch� -3!7�fcjc^�0)5!7�[mb�.*,).�1!%�$Ccaachm�[h^�O[f\in(�

-5417�Kimnih(� -55-%*� C_h]_�cn�cm�ohfce_fs�nb_�]igjimcncih[f�^[n[�l_jiln_^�ch�nb_�jl_m_hn�

mno^s�̂ _pc[n_^�\s�[�g[ahcno^_�f[la_�_hioab�ni�[]]iohn�`il�nb_�ch]ihalocns�m__h�ch�nb_�_h_las�

\o^a_nm*� Ob_�][f]of[n_^�nin[f�_h_las�^_jf_ncih�i `�[�11� a�hih)nl[hma_hc]�<nf[hnc]�m[fgih�

^_jlcp_^�i `�̀ __^�`il�2,�^(�omcha�_h_la_nc]�gi^_fm�\[m_^�ih�irsa_h�g_[mol_g_hnm�$=ol_[o(�

ohjo\fcmb_^�̂ [n[%(�q[m�0.�e][f*� Rbcf_�nbcm� p[fo_�cm�mfcabnfs�bcab_l�nb[h�nb_�_h_las�fimm�\s�

nb_�hih)nl[hma_hc]�m[fgih�ch�nb_�jl_m_hn�mno^s�[m�][f]of[n_^�nblioab�irsa_h�]ihmogjncih(

-,0



nb_�̂ cm]l_j[h]s�cm�hin�i `�[ �f[la_�g[ahcno^_*� >ihm_ko_hnfs(�nb_�̂ cm]l_j[h]s�\_nq__h�_h_las�

fimm�][f]of[n_^�\s�irsa_h�]ihmogjncih�[h^�nb[n�][f]of[n_^�\s�\ig\�][filcg_nls�l_g[chm�

ohl_mifp_^*

1*5� >ih]fomcih*

Dh�g[hs�mj_]c_m�i ` �n_ll_mnlc[f�fcp_mni]e(�nb_�a_h_nc]�a[chm�ch�aliqnb�[nn[ch_^�omcha�

nl[^cncih[f�g_nbi^m�i `�m_f_]ncp_�\l__^cha�b[p_�l_mofn_^�ch �mcgofn[h_iom�cgjlip_g_hnm�ch�̀ __^�

]ihp_lmcih� _`cL]c_h]s*� Ob_� nb_il_nc][f� \[mcm� `il�[� mcg cf[l� _rj_]n[ncih� ch� `cmb� b[m�\__h�

jl_m_hn_^�\s�Bd_^l_g�$-553%*� Ccm�gi^_f�[mmgh_m�nb[n�`cmb�m_f_]n_^�ip_l�a_h_l[ncihm�`il�

l[jc^�aliqnb�qcff�b[p_�nb_�m[g_�_h_la_nc]�g[chn_h[h]_�l_kocl_g_hnm�[m�hih)m_f_]n_^�`cmb�[n�

[hs�acp_h�q_cabn(�\on�nb[n�l[jc^�aliqnb�\s�m_f_]n_^�fch_m� qcff�[]]lo_�nbcm�_h_las�]imn�ip_l�

[� mbiln_l�j_lci^�i `�ncg_(� nbom� []]iohncha� `il� cgjlip_^� `__^�]ihp_lmcih*� @p_h� c` �nlo_(�

cgjlip_g_hnm�\[m_^�ih�nl[^cncih[f�m_f_]ncih�[h^�nl[hma_hc]�g[hcjof[ncih�̂ c``_l�g[le_^fs�ch�

[jjli[]b� ch� nb[n� m_f_]ncp_� \l__^cha� chpifp_m� nb_� ncg_)]ihmogcha�j[lncncihcha�i `�[� f[la_�

hog\_l�i ` �̀ [pil[\f_�a_h_m�l_f[n_^�ni�aliqnb�qbcf_�nb_�nl[hma_hc]�Xrjli[]b�$[m�[jjfc_^�ch�nb_�

`cmb�om_^�ch�nbcm�mno^s%�m_f_]ncp_fs�n[la_nm�[�g[mn_l�a_h_�jli]_mm�$bilgih_�jli^o]ncih%�[h^�

cgg_^c[n_fs�chm_lnm�[�mchaf_�`cg]ncih[f�a_h_�$qcnb�]ihnliffcha�jligin_l%�qcnb�nb_�bij_�nb[n�

nb_�[hcg[f�q cff�\_�[\f_�ni�mo\m_ko_hnfs�]iil^ch[n_�jbsmcifiac][f�jli]_mm_m�[]]il^chafs*

Bd_^l_g�$-553%�^i]og_hn_^�aliqnb�l[n_�cgjlip_g_hnm�i `�1!�j_l�a_h_l[ncih�omcha�

m_f_]ncp_�\l__^cha(�qbcf_�m[fgih�^_lcp_^�`cig�BC�a_h_�chd_]n_^�_aam�]iggihfs�_r]__^�

-,,!� cgjlip_g_hn� ch� [� mchaf_� a_h_l[ncih*� Ob_� nl[hma_hc]� _rj_lcg_hn[f� mo\d_]nm� om_^�

nblioabion�nb_�jl_m_hn�_rj_lcg_hn�jimm_mm_^�nb_�jbsmcifiac][f�jf[mnc]cns�ni�[]]iggi^[n_�

mo]b�[�g[ahcno^_�i `�aliqnb�[]]_f_l[ncih�qcnb�`_q�_``_]nm�inb_l�nb[h�[h�_hb[h]_^�[jj_ncn_(�

[�f_[h�\i^s(�[h^�[h�_f_p[n_^�g_n[\ifcmg*� Rbcf_�nbcm�mno^s�b[m�cgjlip_^�nb_�oh^_lmn[h^cha

-,1



i `�nb_�_h_las�l_kocl_g_hnm�i `�nl[hma_hc]�`cmb�[m�q _ff�[m�jlipc^_^�`oh^[g_hn[f�ch`ilg[ncih�

h_]_mm[ls� `il� ]ofncp[ncha� nb_m_� `cmb(� [^^cncih[f� l_m_[l]b� cm� l_kocl_^� ni� l_p_[f� [hs� inb_l�

jbsmcifiac][f�_``_]nm�i `�aliqnb�nl[hma_h_mcm*

-,2



4CC8A7<K�4

O[\f_�-
R_cabn�[h^�mj_]c`c]�aliqnb�l[n_�$NBM%�i `�aliqnb�_hb[h]_^�nl[hma_hc]�<nf[hnc]�m[fgih�
b@JTUW�ZJTJY!�[h^�]ihnlifm�`_^�ni�m[nc[ncih�nbl__�ncg_m+^[s�ih�[ �]igg_l]c[f�^c_n*

6`_ec`]� GcR_dXV_ZT

Eofc[h� R_nqn*&� NBM� Eofc[h� R_n�qn*
^[s� $a%� $!�\i^s� qnQ^[s%� ^[s� $a%

NBM�
$!�\i^s�qn*+^[s%

.,- 2*20 -*51 .,- -/*35 /*40

.,- 3*,, -*31 .,- -/*0. 0*,-

.,- 2*51 -*30 .,- -/*.- 0*/-

.,- 2*41 .*/- .,- -/*2. /*4-

.,- 2*55 .*-4 .,- -0*4- 1*,.

.,- 3*/. .*,2 .,- -/*.- 0*-5

.,- 3*-/ .*,4 .,- -.*3, 0*-1

.,- 2*4. -*5, .,- -1*-1 0*,/

.,- 3*.3 .*-0 .,- -0*0- 0*01

.-1 4*3. -*51 .-1 ./*2, /*40

.-1 4*50 -*31 .-1 ./*1/ 0*,-

.-1 4*43 -*30 .-1 .0*-1 0*/-

.-1 5*03 .*/- .-1 ./*./ /*4-

.-1 5*05 .*-4 .-1 .5*5- 1*,.

.-1 5*33 .*,2 .-1 ./*31 0*-5

.-1 5*10 .*,4 .-1 ..*3, 0*-1

.-1 4*5, -*5, .-1 .2*20 0*,/

.-1 5*4- .*-0 .-1 .2*41 0*01

.-1 4*3. ,*55 .-1 ./*1/ /*12

.-1 4*50 -*2. .-1 ./*./ /*23

.-1 4*43 -*.5 .-1 .5*5- .*-,

.-1 5*03 -*23 .-1 ./*31 /*10

.-1 5*05 ,*44 .-1 ..*3, /*14

.-1 5*33 -*., .-1 .2*41 .*30

.-1 5*10 -*-. ..5 /4*3. /*12

.-1 4*5, -*.0 ..5 /4*4- /*23

.-1 5*4- -*.2 ..5 0,*-1 .*-,

..5 -,*,. ,*55 ..5 /4*54 /*10

..5 --*.- -*2. ..5 /3*05 /*14

..5 -,*2/ -*.5 ..5 /5*/4 .*30

..5 --*53 -*23 ..5 /4*4- .*4/

..5 -,*30 ,*44 ..5 /4*54 .*3-
&Rn�l_jl_m_hnm�nb_�g_[h�`cmb�q_n�\i^s�q_cabn
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O[\f_�-�]ihän6

e�=`_Zc`Z -�l[hma_g]

Eofc[h R_n�qn*�$a% NBM Eofc[h� R_n�qn*� NBM
^[s $!�\i^s�qnQ^[s% ^[s� $a%� $!�\i^s�q n+^[s%
..5 --*12 -*., ..5� /3*05� .*0.
..5 --*-2 -*-. .0/� 13*3-� .*4/
..5 -,*15 -*.0 .0/� 12*50� .*3-
..5 --*3- -*.2 .0/� 1.*2.� .*0.
..5 -,*,. -*45
..5 --*.- -*-0
..5 -,*2/ -*.3
..5 --*53 -*/0
..5 -,*30 -*10
..5 --*3- -*5/
.0/ -/*,1 -*45
.0/ -/*-1 -*-0
.0/ -.*3, -*.3
.0/ -0*01 -*/0
.0/ -/*/. -*10
.0/ -1*/1 -*5/
.0/ -/*,1 -*23
.0/ -/*-1 -*..
.0/ -.*3, -*/2
.0/ -0*01 -*14
.0/ -/*/. -*0.
.0/ -1*/1 -*/-
.13 -2*04 -*23
.13 -1*2, -*..
.13 -1*/3 -*/2
.13 -4*,/ -*14
.13 -2*.0 -*0.
.13 -4*00 -*/-
.13 -2*04 .*,2
.13 -1*2, .*10
.13 -1*/3 .*..
.13 -4*,/ .*0,
.13 -2*.0 .*-4
.13 -4*00 .*.-
.3. ..*0/ .*,2
.3. ..*4/ .*10
.3. .-*00 .*..
.3. .1*4/ .*0,

-,4



O[\f_�-�]ihän6

6`_ec`]� GcR_dXV_ZT

Eofc[h� R_n�qn*�$a%� NBM� Eofc[h� R_n�qn*� NBM
^[s� $!�\i^s�qnQ^[s%� ^[s� $a%� $!�\i^s�qnQ^[s%
.3. ..*1- .*-4
.3. .1*23 .*.-
.3. ..*0/ -*,0
.3. ..*4/ -*/0
.3. .-*00 -*/0
.3. .1*4/ -*//
.3. ..*1- -*35
.3. .1)23 -*03
.41 .1*23 -*,0
.41 .3*-4 -*/0
.41 .1*1- -*/0
.41 /,*3, -*//
.41 .4*0. -*35
.41 /-*,3 -*03
.41 .1*23 ,*3.
.41 .4*0. ,*35
.41 /-*,3 -*,2
.55 .4*/4 ,*3.
.55 /-*32 ,*35
.55 /2*,2 -*,2
.55 .4*/4 ,*5.
.55 /-*32 -*-0
.55 /2*,2 -*--
/-/ /.*.4 ,*5.
/-/ /3*.2 -*-0
/-/ 0.*-/ -*--
/-/ /.*.4 -*-4
/-/ /3*.2 -*.5
/-/ 0.*-/ -*,3
/.2 /3*2- -*-4
/.2 00*,2 -*.5
/.2 04*/5 -*,3
/.2 /3*2- -*,.
/.2 00*,2 ,*3-
/.2 04*/5 -*,,
/04 03*,0 -*,.
/04 1-*03 ,*3-
/04 2,*.0 -*,,

-,5



O[\f_�.
=i^s�]igjimcncih�[h^�_h_las�]ihn_hn�j_l� `cmb�q_n�q_cabn�i `�]ihnlif�<nf[hnc]�m[fgih
 @JTUW�ZJRJY!�`_^�ni�m[nc[ncih�nbl__�ncg_m+^[s�ih�[�]igg_l]c[f�^c_n*

R_n�qn*&
$a%+`cmb

?ls�
g[nn_l�$a%+`cmb

Klin_ch�q n�
$a%+`cmb

Gcjc^�q n�
$a%+`cmb

@h_las
$e][cs`cmb

<mb�q n�
$a%+`cmb

2*-4 -*2- ,*55 ,*0, -,*/ ,*-0
2*12 -*24 -*,/ ,*00 -,*2 ,*-0
2*4. -*4. -*,5 ,*01 --*0 ,*-2
3*0. .*,- -*.- ,*12 -.*3 ,*-3
3*44 .*-, -*/- ,*1- -/*1 ,*-4
5*/. .*2, -*1. ,*3- -2*4 ,*.,
5*34 .*20 -*2- ,*24 -3*, ,*.-
-,*00 .*44 -*34 ,*4- -4*3 ,*.-
-,*44 .*50 -*23 ,*4. -4*5 ,*./
--*,, /*,/ -*35 ,*42 -5*3 ,*..
--*00 /*-0 -*4. ,*40 .,*0 ,*.0
-/*/, /*23 .*,5 -*.1 ./*5 ,*.4
-/*2/ /*22 .*-2 -*,3 ./*4 ,*.3
.2*,2 3*05 0*04 .*.3 05*2 ,*1-
.5*5, 4*20 1*,5 .*3, 13*0 ,*2-
01*20 -/*-2 3*43 /*40 41*2 ,*52
1,*54 -0*3/ 4*4. 0*13 51*4 -*-0
10*., -1*13 5*2/ 0*.4 -,,*5 -*-5

&Rn�l_jl_m_hnm�nb_�g_[h�`cmb�q_n�\i^s�q_cabn

--,



O[\f_m
=i^s�]igjimcncih�[h^�_h_las�]ihn_hn�j_l�̀ cmb�q_n�q_cabn�i `�aliqnb�_hb[h]_^�nl[hma_hc]
<nf[hnc]�m[fgih� @JTUW�ZJTJY!�`_^�ni�m[nc[ncih�nbl__�ncg_m+^[s�ih�[�]igg_l]c[f�̂ c_n*

R_n�qn*&
$a%+`cmb

?ls�
g[nn_l�$a%+`cmb

Klin_ch�q n�
$a%+`cmb

Gcjc^�qn*�
$a%+`cmb

@h_las
$e][cs`cmb

<mb�qn*
$as`cmb

-.*50 .*44 -*53 ,*12 -3*, ,*..
-0*,. /*-1 .*-/ ,*15 -4*4 ,*.0
-1*,0 /*/, .*.3 ,*2- .,*. ,*.1
-5*40 0*05 /*,0 ,*44 .3*3 ,*.5
./*. 1*/2 /*2, -*,4 /.*/ ,*/2
./*54 1*00 /*23 -*-1 //*3 ,*/1
.0*04 1*3, /*33 -*-3 /0*1 ,*/2
.0*5. 1*31 /*44 -*-2 /1*, ,*/1
.2*,4 2*-4 0*-. -*/4 /3*4 ,*03
/1*20 4*/- 1*1- -*25 1-*- ,*13
/2*-4 4*01 1*10 -*4- 1/*. ,*13
/4*44 5*.. 1*53 .*,5 13*1 ,*11
0,*-. 5*1, 2*.- .*,3 2/*- ,*12
0,*34 5*05 2*// .*-5 15*. ,*2,
0/*,, 5*24 2*/, .*./ 2,*, ,*11
04*30 --*/- 3*3- .*1, 3-*, ,*24
1,*24 -.*,- 4*1. .*2, 31*5 ,*31
1.*30 -.*.1 4*-2 .*0- 33*1 ,*3/

XRn�l_jl_m_hnm�nb_�g_[h�`cmb�q_n�\i^s�q_cabn

---



O[\f_�0
=i^s�]igjimcncih�j_l�ohcn�q_n�q_cabn�i `�]ihnlif�<nf[hnc]�m[fgih� @JTUW�ZJTJY!�`_^�ni
m[nc[ncih�nbl__�ncg_m+^[s�ih�[�]igg_l]c[f�^c_n*

R_n�q n*#�
$a%+`cmb

?ls�g[nn_l
$!%

Hicmnol_
$!%

Klin_ch
$!%

Gcjc^
$!%

<mb
$!%

2*-4 .2*-- 3/*45 -2*,5 2*0. .*/0
2*12 .1*2, 30*0, -1*2/ 2*3/ .*-3
2*4. .2*20 3/*/2 -2*,0 2*14 .*.4
3*0. .3*,3 3.*5/ -2*.3 3*1. .*.5
3*44 .2*23 3/*// -2*20 2*03 .*.0
5*/. .3*41 3.*-1 -2*/- 3*14 .*-4
5*34 .2*50 3/*,2 -2*04 2*51 .*-1
-,*00 .3*2. 3.*/4 -3*,. 3*3. .*,/
-,*44 .2*55 3/*,- -1*/. 3*1/ .*-1
--*,, .3*14 3.*0. -2*.3 3*40 .*,.
--*00 .3*0/ 3.*13 -1*50 3*/2 .*--
-/*/, .3*15 3.*0- -1*3, 5*/3 .*,3
-/*2/ .2*4/ 3/*-3 -1*44 3*41 -*54
.2*,2 .4*3/ 3-*.3 -3*., 4*3- -*52
.5*5, .4*5, 3-*-, -3*,0 5*,/ .*,1
01*20 .4*4/ 3-*-3 -3*.1 4*0. .*,5
1,*54 .4*5, 3-*-, -3*/- 4*53 .*./
10*., .4*3. 3-*.4 -3*33 3*5, .*.,
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O[\f_�1
=i^s�]igjimcncih�j_l�ohcn�q_n�q_cabn�i `�aliqnb�_hb[h]_^�nl[hma_hc]�<nf[hnc]�m[fgih
 @JTUW�ZJTJY!�`_^�ni�m[nc[ncih�nbl__�ncg_m+^[s�ih�[�]igg_l]c[f�^c_n*

R_n�qn*&�
$a%+`cmb

?ls�g[nn_l�
$!%

Hicmnol_
$!%

Klin_ch
$!%

Gcjc^
$!%

<mb
$!%

-.*50 ..*.4 33*3. -1*., 0*/2 -*3.
-0*,. ..*02 33*10 -1*., 0*-4 -*25
-1*,0 .-*50 34*,2 -1*,4 0*,2 -*22
-5*40 ..*2. 33*/4 -1*/- 0*0. -*00
./*., ./*-. 32*44 -1*1, 0*23 -*11
./*54 ..*3, 33*/, -1*.5 0*34 -*02
.0*04 ./.4 32)3. -1*0- 0*32 -*02
.0*5. ./*,3 32*5/ -1*14 0*22 -*0.
.2*,4 ./*25 32*/- -1*35 1*.5 -*4,
/1*20 ./*/. 32*24 -1*01 0*3/ -*15
/2*-4 ./*/3 32*2/ -1*/. 1*,- -*14
/4*44 ./*3, 32*/, -1*/1 1*/3 -*0-
0,*-. ./*25 32*/- -1*03 1*-2 -*/5
0,*34 ./*.4 32*3. -1*1. 1*/2 -*04
0/*,, ..*1, 33*1, -0*21 1*-4 -*.4
04*30 ./*., 32*4, -1*4. 1*-/ -*0,
1,*24 ./*3, 32*/, -2*4. 1*-/ -*04
1.*30 ./*./ 32*33 -1*03 0*13 -*/5
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H_[h�lionch_�irsa_h�]ihmogjncih�$QJd%(�qcnb�ch]fomcih�i `�nb_�b_[n�ch]l_g_hn�[mmi]c[n_^�
qcnb�`__^cha(�`il�aliqnb�_hb[h]_^�nl[hma_hc]�<nf[hnc]�m[bhih� @JTUW�ZJTJY!�[h^�]ihnlifm*

Rn&
$a%

6`_ec`]

QJ6�
$ga�, 6+b%

Rn*
$a%

GcR_dXV_ZT

QJ6�
$ga�,6+b%

2*2. -*2- -.*3, 0*2,
2*20 -*1/ -/*-- 0*03
2*41 -*3, -/*.- 0*40
2*44 -*15 -/*.- 0*3/
2*51 -*2/ -/*0. 0*51
2*55 -*31 -/*0/ 0*10
3*,, -*01 -/*34 0*55
3*-/ -*3. -/*35 0*52
3*.2 -*33 -/*35 0*5-
3*/. -*42 -0*-, 0*5/
3*.3 -*32 -0*0- 0*3-
4*3. -*15 -0*4- 1*,/
4*43 -*2. -1*-1 0*35
4*50 -*31 ..*3, 2*55
5*03 -*5/ ./*./ 3*31
5*05 -*41 ./*1/ 3*.4
5*33 -*5- ./*2, 3*-3
5*4- -*51 ./*31 3*.2
-,*2/ .*,- .0*-1 3*/2
--*-2 .*/5 .2*20 3*3,
--*.- .*-2 /3*05 --*-5
--*53 .*/5 /4*3. --*.-
--*12 .*05 /4*4- -.*.,
-/*,1 .*5. /4*54 --*/-
-/*/. /*-0 /5*/4 -,*55
-1*/1 /*10 0,*-1 --*.3
-1*/3 /*/- 1.*2. -5*0,
-1*2, /*4, 12*50 -4*53
-2*.0 /*2. 13*3- -5*32
-2*04 /*0/
-4*,/ /*42
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O[\f_� -� $>ihän%

Rn*
$a%

>iglif

IB*
$gaJd+b%

GcR_dXV_ZT

Rn*
$a%

QJ(�
$ga�Jsb%

-4*00 /*31
.-*00 0*00
..*0/ 0*3.
..*1- 0*51
..*4/ 0*21
.1*1- 0*45
.1*23 1*.2
.1*4/ 1*/4
.3*-4 1*,3
.4*/4 1*,4
/,*3, 1*22
/-*32 2*.2
/.*.4 1*3-
/2*,2 3*,.
/3*.2 3*,-
/3*2- 3*.2
0.*-/ 3*1/
00*,2 4*31
03*,0 4*./
04*/5 5*/2
1-*03 5*53
2,*.0 -,*25
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H_[h�lionch_�iXLXa_h�]ihmogjncih�$QJE�`il�aliqnb�_hb[h]_^�nl[hma_hc]�<nf[hnc]�m[fgih
b@JTUW�ZJTJY!�[h^�]ihnlifm�`[mn_^�`il�.0�b*

Rn*&
$a%

6`_ec`]

QJ(�
$ga�J +b %

Je&

$a%

GcR_dXV_ ZT

QJ(�
$ga�, (+b %

2*2. -*.0 -/*-- /*34
2*44 -*-. -/*0/ /*4/
3*.2 -*01 -/*35 0*,-
-,*15 -*5- ./*2, 2*2-
--*-2 .*,- .0*-1 2*52
--*12 .*-- .2*20 3*1/
.1*1- /*3. /5*/4 -,*./
.3*-4 /*41 0,*-1 5*5-
/,*3, 0*/1 1.*2. -4*23
03*,0 2*-2 12*50 -3*55
1-*03 3*3. 13*3- -4*21
2,*.0 4*02
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O[\f_�/
H_[h�q_cabn�mj_]c`c]� lionch_�irsa_h�]ihmogjncih�$HJd%(�qcnb� ch]fomcih�i `�nb_�b_[n
ch]l_g_hn� [mmi]c[n_^� qcnb� `__^cha(� `il� aliq<� _hb[h]_^� nl[hma_hc]� <nf[hnc]� m[fgih
b@JTUW�ZJTJY!�[h^�]ihnlifm*

Je&#

!X "

6`_ec`]

HJ6
$ga�JX+ea+b%

Je&

$a%

GcR_dXV_ZT

HJ6
$ga�,6+ea+b%

. &.* *,+&1) )* &/( +.* &*.

. &. , *+( &(/ )+&)) +,( &/1

. &0- *,0 &+1 )+&*) +-0 &(*

. &00 *+) &). )+&*) +.. &--

. &1- *+,&() )+ &,* +.1 &(.

. &11 *-( &)- )+&,+ ++0 &(.

/ &(( *(/ &-1 )+&/0 +.) &1.

/ &)+ *,) &/( )+ &/1 +-1 &01

/ &*. *,+ &/- )+ &/1 +-. &*1

/ &*/ *,) &0+ ), &)( +,1 &-1

/ &+* *-, &-* ),&,) +*/ &(,

0 &/* )0* &/. ),&0) ++1 &1,

0 &0/ )0*&.* )- &)- +). &*0

0 &1( *)) &/. * * &/ ( +(0 &(-

0 &1, )1- &/, *+ &*+ +++ &,,

1 &,/ *(,&() *+ &-+ +(1 &,/

1 &,1 )1,&.1 *+ &. ( +(+ &.*

1 &// )1-&1. *+ &/ - +(- &.,

1&0) )10 &0* *, &)- +(, &1-

)(&-1 *)1 &-+ * . &. , *01 &(,

)(&.+ )01&++ +/ &, 1 *10 &-,

))&). *)+ &1* + 0 &/( *01 &,*

))&*) )1* &,1 +0 &0) +), &+1

))&-. *)- &/* +0 &10 *1( &(+

))&1/ )11&,0 +1 &+0 */1 &(,

)+&(- **+ &,+ ,( &) - *0(&.)

)+&+* *+. &(- -* &. * +.0 &/,

)-&+- *+( &-0 - . &1 , +++ &)+

)-&+/ *)- &,) -/ &/) +,* &+/

)-&.( *,+ &,/

). &*, *** &11

).&,0 *(/ &0-
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O[\f_�/�$>ihän%

Je&

$a%

6`_ec`]

@B*�
$ga�Jd+ea+b%

Ol[hma_hc]

Rn*
$a%

@B*�
$ga�Jd+ea+b%

-4*,/ .-/*55
-4*00 .,/*.2
.-*00 .,3*.0
..*0/ .-,*0,
..*1- .-5*3,
..*4/ .,/*03
.1*1- -5-*24
.1*23 .,1*,.
.1*4/ .,4*/3
.3*-4 -42*11
.4*/4 -34*54
/,*3, -40*.0
/-*32 -53*-3
/.*.4 -33*,,
/2*,2 -50*11
/3*.2 -44*-1
/3*2- -5/*,,
0.*-/ -34*33
00*,2 -54*3,
03*,0 -31*,.
04*/5 -5/*0/
1-*03 -5/*34
2,*.0 -33*/5
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H_[h�q_cabn�mj_]c`c]�lionch_�irsa_h�]ihmogjncih� `il�aliqnb�_hb[h]_^�nl[hma_hc]
<nf[hnc]�m[fgih�b@JTUW�ZJTJY!�[h^�]ihnlifm�`[mn_^�`il�.0�b*

Rn*&
$a%

>ihnlif

HJ.�
$ga�Jd+ea+b%

Rn*
$a%

Ol[hma_hc]

HJ.�
$ga�Jd+ea+b%

2*2. -43*/2 -/*-- .44*-2
2*44 -2.*-, -/*0/ .41*0,
3*.2 -55*/- -/*35 .5-*,.
-,*15 -4,*/0 ./*2, .35*55
--*-2 -35*33 .0*-1 .44*,3
--*12 -4.*4. .2*20 .4.*4,
.1*1- -01*54 /5*/4 .15*42
.3*-4 -0-*23 0,*-1 .02*5/
/,*3, -0-*33 1.*2. /10*3/
03*,0 -/-*,/ 12*50 /-2*,-
1-*03 -05*5, 13*3- /./*-0
2,*.0 -0,*1,

#âRn*�l_jl_m_hnm�nb_�g_[h�`cmb�q_n�\i^s�q_cabn
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O[\f_�-
Jrsa_h� ]ihmogjncih� l[n_� $ga�JX+b%(� oh^_l� `__^� ^_jlcp[ncih� ]ih^cncihm(� `il� aliqnb�
_hb[h]_^�nl[hma_hc]�<nf[hnc]�m[fgih�b@JTUW�ZJTJY!�[h^�hih)a_h_nc][ffs�gi^c`c_^�]ihnlifm*

Je&#O

$a%

>ihnlif

B*
]ihmogjncih�
$ga�B['Y"

Ocg_�i `�
mn[lp[ncih�
$^[sm%

J e

$a%

GcR_dXV_ZT

Jt
]ihmogjncih�
$ga�( 'Y "

Ocg_�i `�
mn[lp[ncih�
$^[sm%

2*44 )&)* , )+&)) +&/0 (
2*12 ,*3. -0 )*&)* *&() ),
1*2 ,*11 .4 )*&*- )&,* *0
1*-3 ,*0/ 0. ))&+. )&). ,*
2*2. -*.0 , )+&,+ +&0+ (
2*44 ,*3/ -0 )*&1* *&,- ),
2*,0 ,*15 .4 )*&,, )&., *0
1*2/ ,*0. 0. ))&/* )&,/ ,*
3*.2 -*01 , )+&/1 ,&() (
3*/- ,*4, -0 )+&(+ )&1- ),
2*20 ,*3, .4 )*&/ *&(, *0
2*00 ,*11 0. )*&+- )&,/ ,*

--*12 *&)) ( *+ &. .&.) (
--*/. -*0/ -0 **&,+ +&/) ),

-,*,3 -*0. .4 *)&)- +&,. *0
5*.0 -*,1 0/ *(&+ *&.) ,*
4*5/ ,*40 12 )1&(. *&)) -/

--*-2 *&() , *,&)- .&1. (
-,*50 -*/2 -0 **&,+ +&0. ),

5*51 -*.4 .4 *)&,0 +&,. *0

5*/1 )&(* 0/ *( &/1 *&1. ,*

5*,2 ,*44 12 )1&+0 *&)- -/

-,*15 -*5- , *. &., /&-+ (

-,*3/ -*/, -0 *,&/) ,&*, ),

5*/. -*.3 .4 *, &*1 +&,. *0

4*5 )&(( 0/ *+&*+ +&-0 ,*

4*01 ,*5, 12 **&+0 *&+. -/

.3*-4 /*41 , ,( &)- 1&1) (

Rn�l_jl_m_hnm�nb_�`cmbäm�q_n�\i^s�q_cabn
Dhcnc[f�\i^s�q_cabn�cm�[n�ncg_�i `�mn[lp[ncih 9 �,
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O[\f_�-�]ihän6

Rn*
$a%

6`_^q

Jt
]ihmogjncih�
$ga�Jd+b%

Ocg_�i `�
mn[lp[ncih�
$^[sm%

Rn*
$a%

GcR_dXV_ZT

i!
]ihmogjncih�
$ga�Jt+b%

Ocg_�i`�
mn[lp[ncih�
$^[sm%

.1*.1 /*0/ -0 +0&)+ /&+/ ),

.0*-/ .*34 .4 +.&. -&/) *0
/1*0 ,&)) ,+ ./*03 .*24 0-
..*02 .*.0 .+ ++&+/ +&.* -.
.1*1- /*3. , +1&+0 )(&*+ (
.0*34 /*./ -0 +/&., 1�.0 ),
./*-/ .*45 .4 +.&-1 .&/* *0
..*22 .*/- 0- +-&-* -&+* ,+
.,*03 -*5- 2/ ++&,/ +&01 -.
/,*3 0*/1 , -/&/) )0&.- (
.5*50 /*45 -0 -,&/+ )(&)- ),
.4*0/ /*/, .4 -+&,) .&.) *1
.3*14 .*35 0- -*&1 -&11 ,*
.1*54 .*/2 .+ ,1&*) .&(- -.
03*,0 2*-2 , -.&1, )/&11 (
00*15 1*1. ** -,&(/ )(&-/ ),
0/*-- 0*04 /1 -*&., /&,* *1
0-*- /*40 05 ,1&0+ .&,0 ,*
/5*0/ /*./ 2/ ,/&-/ .&*1 -.
1-*03 3*3. ( -*&.* )0&./ (
04*01 1*20 ** -)&-0 ))&00 ),
02*33 0*4. /1 -(&,, /&), *1
00*,3 0*32 05 ,0&./ .&,, ,*
0/*20 0*-4 2/ ,-&1- .&(( -.
2,*.0 4*02 (
13*52 2*45 **
13*-5 2*// /1
10*20 1*5- 05
1/*,/ 1*3, 2/

-.-



O[\f_�.
=i^s�]igjimcncih�[h^�_h_las�[\mifon_�]ihn_hn�j_l�ohcn�q_n�q_cabn�i `�]ihnlif�<nf[hnc]�
m[fgih�b@JTUW�ZJTJY!�oh^_l�`__^�^_jlcp[ncih�]ih^cncihm*

Ocg_�i `�
mn[lp[ncih�
$^[sm%

R_n�qn*&X�
$a%+`cmb

?ls�
H[nn_l�qn*�
$a%+`cmb

Klin_ch�qn*�
$a%+`cmb

Gcjc^�qn*�
$a%+`cmb

@h_las
$e][f%+`cmb

<mb�qn*�
$a%+`cmb

, 01*20 -/*., 3*43 /*4, 41*2, -*,,
.. 01*10 -.*23 3*44 /*/, 4-*-2 -*,3
/1 0/*-. --*2. 3*/5 .*51 3/*,, -*,4
05 00*22 -.*,. 3*13 .*5. 31*4, -*-/
2/ 00*,4 --*/5 3*/4 .*23 25*10 -*-0
, 10*., -1*2, 5*2/ 0*/, -,,*5. -.,
.. 02*-0 -.*1. 3*54 /*-0 35*,3 -*-/
/1 05*,0 -/*1. 4*/. /*24 41*-5 -*..
05 0.*,2 --*-0 3*-, .*3/ 25*0- -*,4
2/ 01*00 --*33 3*0/ .*32 3.*01 -*-5
, 1,*54 -0*3, 4*4. 0*2, 51*4. -*-,
.. 15*/4 -2*44 -,*.1 0*0- -,4*5/ -*0,
/1 11*52 -1*13 5*1. 0*.. 55*,3 -*/1
05 10*32 -1*.2 5*30 /*1. 51*23 -*0.
2/ 14*,2 -1*14 -,*/0 /*,. 54*/4 -*01
, .5*5, 4*20 1*,5 .*3, 13*/4 ,*2-
-0 .1*4. 3*/5 0*// .*-1 04*,, ,*14
.4 .1*,. 2*52 0*., -*55 01*.2 ,*13
0- .-*.. 1*13 /*0- -*1, /1*25 ,*04
2/ -5*20 0*53 /*.- -*.3 /,*-1 ,*04
, .2*,2 3*05 0*04 .*.3 05*2. ,*1-
-0 .1*-4 3*-. 0*.1 .*,3 03*-4 ,*1-
.4 .,*2. 1*2, /*/4 -*3, /2*-4 ,*02
0- .0*0, 2*2/ /*42 -*52 0.*53 ,*11
2/ -5*-. 0*2- .*4. -*.0 .4*14 ,*0/
, 2*12 -*24 -*,/ ,*00 -,*20 ,*-0
-0 2*0, -*15 -*,/ ,*/- 5*41 ,*-2
.4 1*4, -*/5 ,*44 ,*.2 4*1. ,*-1
0. 0*40 -*,5 ,*25 ,*-4 2*15 ,*-.
1, 1*0, -*.1 ,*34 ,*.0 3*1- ,*-2
, 2*-4 -*2- ,*55 ,*0, -,*.1 ,*-0
-0 1*4, -*00 ,*44 ,*// 4*51 ,*-0
.4 1*2, -*/- ,*4. ,*.1 4*,1 ,*-0
0. 1*22 -*/- ,*4. ,*.1 3*5, ,*-1

á�Rn�l_jl_m_hnm�nb_�`cmbäm�q_n�\i^s�q_cabn
X�Dhcnc[f�\i^s�q_cabn�cm�[n�ncg_�i `�mn[lp[ncih�9�,
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O[\f_�.�]ihän6

Ocg_�i `�
mn[lp[ncih�
$^[sm%

R_n�qn*�
$a%+`cmb

?ls�
H[nn_l�qn*�
$a%+`cmb

Klin_ch�qn*�
$a%+`cmb

Gcjc^�qn*�
$a%+`cmb

@h_las*�
$e][f%+`cmb

< mbq n
$a%+`cmb

1, 2*-4 -*1, ,*5. ,*.5 5*-. ,*-3
, 3*44 .*-, -*/- ,*1- -/*01 ,*-4
-0 2*/0 -*2, ,*55 ,*/. 5*5. ,*-2
.4 1*/0 -*/- ,*33 ,*/, 4*-4 ,*-0
0. 2*-2 -*01 ,*45 ,*// 4*3/ ,*-2
1, 1*02 -*.1 ,*34 ,*.. 3*2- ,*-0
, -,*00 .*44 -*34 ,*4- -4*30 ,*.-
-0 -.*/, /*.1 -*51 ,*33 .,*55 ,*.3
.4 -,*5. .*44 -*40 ,*25 -4*10 ,*.1
0/ 4*5, .*.0 -*/1 ,*1/ -0*-3 ,*..
12 5*-2 .*/, -*/4 ,*1- -0*/2 ,*.0
, 5*34 .*20 -*2- ,*24 -2*54 ,*.-
-0 -,*.2 .*3. -*21 ,*3. -3*1. ,*./
.4 --*-4 .*5/ -*33 ,*32 -4*31 ,*.2
0/ 4*.. .*,1 -*./ ,*/2 -.*21 ,*..
12 5*.. .*/- -*00 ,*1/ -0*/. ,*.1
, --*00 /*-0 -*4. ,*40 .,*/1 ,*.0
-0 -,*02 .*34 -*20 ,*4- -3*32 ,*.0
.4 4*4. .*.2 -*/4 ,*04 -0*.4 ,*.-
0/ 4*20 .*-1 -*/, ,*04 -/*.. ,./
12 3*1. -*4. -*-. ,*// -,*55 ,*.-

-./



O[\f_�/
=i^s�]igjimcncih�[h^�_h_las�[\mifon_�]ihn_hn�j_l�ohcn�q_n�q_cabn�i `�aliqnb�_hb[h]_^�
nl[hma_hc]�<nf[hnc]�m[fgih�b@JTUW�ZJTJY!�oh^_l�`__^�̂ _jlcp[ncih�]ih^cncihm*

Ocg_�i `�
mn[lp[ncih�
$^[sm%

R_nqn&&
$a%+`cmb

?ls�
H [nn_l�qn*�
$a%+`cmb

Klin_ch�qn*�
$a%+`cmb

Gcjc^�q n�
$a%+`cmb

@h_las
$e][f%+`cmb
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hcnlia_h�_r]l_ncih�ch�][jncp_�<nf[hnc]�b[fc\on(�5RXXWPTWZZ\Z�QRXXWPTWZZ\Z�G*(�[h^�f_gih�mif_(�
:RLYWZ[WU\Z�&M[[�$R[f\[og%*�<ko[]ofnol_(�5,6�.23).33*

?[pcm(�G*@*�[h^�N]bl_]e(�>*=*(� -553*� Ob_�_h_la_nc]�l_mjihm_�ni�b[h^fcha�mnl_mm�ch�dop_hcf_�
]ibi�m[fgih*� Ol[hm*� <g_l*� Acmb*� Ni]*(� -.26�.04).14*

?_�Ncfp[(� N*N*�[h^�K_l_l[(�H*F*(� -540*�?ca_mnc\cfcns�ch�@JYW[QNYWMWV�VRTW[RL\Z�Als6�@``_]n�
i `� ^c_n[ls� jlin_ch� f_p_f� [h^� m[fchcns� qcnb� `olnb_l� i\m_lp[ncihm� ih� p[lc[\cfcns� ch� ^[cfs�
^ca_mnc\cfcns*�<ko[]ofnol_(�/46�.5/)/,2*

?_pfch(�M*C*(�T_m[ec(�O*T*(�=f[\c(�>*<*(�?ih[f^mih(�@*H*(�Nq[hmih(�K*�<h^�>b[h(�R*F*(�
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?_pfch(� M*C*(� T_m[ec(� O*T*(�?ih[f^mih(� @�H*� [h^�C_q(� >*G*(� -551[*� Ol[hmgcmmcih� [h^�
jb_hinsjc]� _``_]nm� i ` �[h� [hnc`l__t_+BC� a_h_� ]ihmnlo]n� ch� ]ibi� m[fgih� $Jh]ilbsh]bom�
ecmon]b%*�<ko[]ofnol_(� -/36� -2-)-25*
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 @JTUW�ZJTJY!�\[m_^�ih�g_[mol_g_hnm�i `�ch^cpc^o[f�`cmb�ch�[�nocg_f�l_mjclig_n_l*� <ko[]ofn*�
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`ii^�]ihp_lmcih�i `�oh^_ls_[lfcha�]ibi�m[fgih� <VLWYQ`VLQ\Z�SRZ\[LQ!%�>[h*�E*�Uiif*(�136�
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^sh[gc]�[]ncih�ch�jf[c]_(�=TN\YWVNL[NZ�XTJ[NZZJ�G*�E*�Acmb�=cif*(� -26�2.5)2/4*
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O_]bhcko_m�i ` �Gcjc^ifias(�Iilnb)CiP[h^�Ko\fcmbcha�>igj[hs(�<gmn_l^[g(�jj*�/1,)/1-*
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Mc]b[l^mih*�E*� Acmb�=cif*(� -56�043)054*

Gc_^(�@*(�Eofmb[gh(�F*(�[h^�=l[_ee[h(�J�M*(� -54.*�?_n_lgch[ncih�i `�jlin_ch�̂ ca_mnc\cfcns�ch�
<nf[hnc]�]i^� 4JM\Z�UWYQ\J!�qcnb�chn_lh[f�[h^�_rn_lh[f�ch^c][nilm*�>[cG�E*�Acmb*�<ko[n*�N]c*(�
/56410)42-*

Gio(�T*?*�[h^�Kol^ig(�>*@*(� -540*�Kifsjfic^s�ch^o]_^�\s�bs^limn[nc]�jl_mmol_�ch�l[ch\iq�
nlion(�@JTUW�PJRYMVNYR�Mc]b[l^mih*�E*�Acmb�=cif*(�.16�/01)/1-*

Go]om(�<*(� -552*� =ci_h_la_nc]m�i `�<ko[nc]�<hcg[fm*� O[sfil�[h^�Al[h]cm(�Gih^ih(� -25�jj*

H[cl(� B*>*(� -55/*� >bligimig_)m_n� g[hcjof[ncih� ch� ncc[jc[)� n_]bhcko_m(� jli\f_gm� [h^�
jlimj_]nm*�<ko[]ofnol_(� ---6�..3).00*

H[le_ln(�E*M*(�Ccaam(�?*<*(�?s_(�C*H*�[h^� H[]Lo[llc_(�?*R *(� -533*�Dh`fo_h]_�i `�\ipch_�
aliqnb� bilgih_�ih�aliqnb�l[n_(� [jj_ncn_(� [h^�`ii^�]ihp_lmcih�i `�s_[lfcha�]ibi� m[fgih�
 <VLWYQ`VLQ\Z�SRZ\[LQ!�`_^�nqi�^c_nm�i ` �̂ c``_l_hn�]igjimcncih*�>[h*�E*�Uiif*(�11630)4/*

-//



H]G_[h(�@*(�?ih[f^mih(�@H *(�O_me_l_^tc](�@*� [h^�Niot[(�G*(�-55/*� Bliqnb�_hb[h]_g_hn�
`iffiqcha�^c_n[ls�^_fcp_ls�i `�l_]ig\ch[hn�jil]ch_�mig[ninlijch�ni�^cjfic^�[h^�nlcjfic^�]ibi�
ZcSJWV�b<VLWYQ`VLQ\Z�SRZ[JLQ!%� Acmb�Kbsmcif*� =ci]b_g*(� --$-)2%6�/2/)/25*

H_bh_l(� O*� [h^�Rc_m_l(� R*(� -550*� @h_la_nc]m� [h^�g_n[\ifc]� ]ill_f[n_m� i`�mn[lp[ncih� ch�
dop_hcf_�j_l]b�b=NYNJ�OT\]RJ[RTRZ!%�E*�Acmb�=cif*(�016�/.1)///*

Hi[p(�=*(�Cchcnm(�T*(�BliP(�T*(�[h^�Minb\[l^(�N*(� -551*� bcb_lcn[h]_�i `�l_]ig\ch[hn�][lj�0$�
[]nch+BC�]?I<�a_h_�ch�nl[hma_hc]�][lj*�<ko[]ofnol_(� -/36-35)-41*

Hi[p(�=*(�Gco(�U*(�Hi[p(�I*G*(�Blimm(�H G *(�F[jom]chmec(�<*M*(�A[l[m(�< E*(�Bocm_(�F*(�[h^�
C[]e_nn(�K*=*(� -55.*�@rjl_mmcih�i `�b_n_lifiaiom�a_h_m�ch�nl[hma_hc]�`cmb*�Dh6�>*G*�C_q�[h^�
B*G*�Af_n]b_l�$@^m*%(�Ol[hma_hc]�`cmb*�R ilf^�N]c_hnc`c](�Ncha[jil_(�jj*�-.,)-0-*

Hilcs[g[(�N*(�T[g[gini(�C*(�Noacgini(�N*(�<\_(�O*(�Ccl[hi(�O*�<h^�F[q[o]bc(�C*(� -55/*�
Jl[f� [^gchcmnl[ncih� i `� l_]ig\ch[hn� m[fgih� aliqnb� bilgih_� ni� l[ch\iq� nlion(�
<VLWYQ`VLQ[RZU`SRZZ%�<ko[]ofnol_(� --.6�55)-,2*

Iillcm(�?�J*(� -553*� Q_ln_\l[n_�@h^i]lchifias*� <][^_gc]�Kl_mm(�N[h�?c_ai(�2/0�jj*

Jfcp_l_[o(�H*� [h^�Jfcp_l_[o(�E*H*(�-553*� Giha)n_lg�mn[lp[ncih�ch�nb_�@olij_[h�__f6�_``_]nm�
[h^�l_mjihm_m�i `�jcnocn[ls�aliqnb�bilgih_)$BC%�[h^�mig[nif[]nch)$NG%�m_]l_ncha�]_ffm*� Acmb�
Kbsmcif*� =ci]b_g*(� -36�.2-).25*

K[lmihm(�D*@*�[h^�Obil[[l^(�B*C*(� -541*�Kli^o]ncih�i `�[h^lia_h_nc]�^cjfic^�l[ch\iq�nlion*�
E*�C_l_^(�326� -33)-4-*

Kimnih(�C*<*(� -55-*� @``_]nm�i ` �̂ c_n[ls�[fogchog�ih�aliqnb�[h^�]igjimcncih�i `�sioha�
<nf[hnc]�m[fgih*� Klia*� Acmb�>ofn*(�1/6� 3)-,*

Kol^ig(�>*@*(�-54/*�B_h_nc]�_hach__lcha�\s�nb_�g[hcjof[ncih�i `�]bligimig_m*�<ko[]ofnol_(
//6�.43)/,,*

M[bg[h(� H*<*� [h^�H[]f_[h(� I*(� -55.*� Kli^o]ncih� i `�nl[hma_hc]� ncc[jc[�F<YNWLQYWURZ�
VRTW[RL\Z!�\s�ih_)]_ff)mn[a_�gc]lichd_]ncih*�<ko[]ofnol_(� -,16.-5)./.*

M_`mnc_(�O*(�-54-*�O_nl[jfic^�l[ch\iq�nlion�jli^o]_^�\s�]sni]b[f[mch�=*�<ko[]ofnol_(�.161-)
14*

M_chcnt(�B*(� -54/*� M_f[ncp_�_``_]n�i `�[a_(�^c_n(�[h^�`__^cha�l[n_�ih�nb_�\i^s�]igjimcncih�i `�
sioha�l[ch\iq�nlion� b@JTUW�PJRYMVNYR!%� <ko[]ofnol_(�/16� -5).3*

Miq_(�?*F*(�Obilj_(�E*@*�[h^�Nb[hem(�<*H*(� -55-*� Mif_�i`�̀ [n�ch�nb_�g[nol[ncih�i `�g[f_�
<nf[hnc]�m[fgih�b@JTUW�ZJTJY!�j[ll*� >[cG� E*� Acmb*� <ko[n*� N]c*(�046�0,1)0-/*
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N[e[gini(�O*� [h^�Ccc[hi(� O*(� -55/*� @rjl_mmcih�i ` �chmofch)fce_�aliqnb�`[]nil�D�a_h_�ch�
imgil_aof[nils�ila[hm�^olcha�m_[q[n_l�[^[jn[ncih�i `�nb_�m[fgihc^�`cmb6�jimmc\f_�gi^_�i `�
imgil_aof[nils�[]ncih�i `�aliqnb�bilgih_*� Kli]*� I[nf*� <][^*� N]c*� PN<(�5,6-5-.)-5-2*

N[fn_l(�?*R*�[h^�>lcnn_l^_h(�G / *(� -544*�B_h_�chm_lncih�chni�nb_�[pc[h�a_lg�fch_*�Dh6�<hcg[f�
=l__^cha�Jjjilnohcnc_m�$J]]*�Ko\f*�Cl*�Ni]*�<hcg*�Kli^*(�Ii*� -.%(�jj*�/.)13*

N[oh^_lm(�M*G*(� -551*� N[fgih�[ko[]ofnol_6�jl_m_hn�mn[nom�[h^�jlimj_]nm�`il�nb_�`onol_*� Dh6�
<*?*� =iab_h(� >if^)R[n_l�<ko[]ofnol_� ch�<nf[hnc]� >[h[^[*� Ob_�>[h[^c[h� Dhmncnon_� `il�
M_m_[l]b�ih�M_acih[f�?_p_fijg_hn(�Hih]nih(�I=(�>[h[^[(�jj*�/1)4-*

N[oh^_lm(�M*G*(�Af_n]b_l(�B / *(�[h^�C_q(�>*G*(�-554*� Ngifn�̂ _p_fijg_hn�ch�aliqnb�bilgih_�
nl[hma_hc]�<nf[hnc]�m[fgih*� <ko[]ofnol_(�-246� -33)-5/*

N]b__l_l(�K*?*(�Obila[[l^(�B ED*(�<P_h^il`(�A*R*�[h^�Fho^m_h(�FS*(� -542*�<h^lia_h_nc]�
l[ch\iq� nlion� jli^o]_^� `cig � ch\l_^�[h^�ion\l_^� mj_lg� miol]_m� mbiq� mcg cf[l� molpcp[f*�
<ko[]ofnol_(�136�.45).54*

N]inn(�R*=*�[h^�N]inn(�H*B*(� -544*�<nf[hnc]�Acmb_m�i `�>[h[^[*� >[h*� =off*� Acmb*� <ko[n*�
N]c*� .-56�3/-�jj*

N_^^cec(�C*(� =i_o`(� B*(�H[rcg_(�Q*(�[h^�K_sl[o^(�>*(� -552*�@``_]nm�i `�aliqnb)bilgih_�
nl_[ng_hn�ih�irsa_h)]ihmogjncih�[h^�m_[)q[n_l�[^[jn[\cfcns�ch�<nf[hnc]�m[fgih�j[ll�[h^�
jl_)mgifnm*�<ko[]ofnol_(� -04$-%6�05)2.*

N_^aqc]e(�N*?*(� -54.*�Ob_�N[fgih�C[h^\iie*� <h^l_�?_onm]b�Gn^(�Gih^ih(�.0.�jj*

Nb_[l_l(�F*?*(� -550*� A[]nilm�[``_]ncha�nb_�jlircg[n_�]igjimcncih�i `�]ofnol_^�`cmb_m�qcnb�
_gjb[mcm�ih�m[fgihc^m*� <ko[]ofnol_(� --56�2/)44*

Nb_[l_l(�F*?*(�Ncfp_lmn_ch(�E*O*�[h^�Kfcm_nme[s[(�@*H*(� -553*�Mif_�i `�[^cjimcns�ch�`ii^�chn[e_�
]ihnlif�i `�dop_hcf_�]bchiie�m[fgih� <VLWYQ`VLQ\Z�[ZQJ^`[ZLQJ!%�>igj*�=ci]b_g*�Kbsmcif*(�
PN<6� -.,5)-.-1

Nb_[l_l(�F*?*(�H[[a_(�<*(�Jjmnp_^n(�E*� [h^�Hoh^b_cg(�C*(� -55.*� @``_]nm�i `�bcab)[mb�̂ c_nm�
ih� aliqnb(� `__^� _``c]c_h]s(� [h^� tch]� mn[nom� i `�dop_hcf_� <nf[hnc]� m[fgih�  @JTUW�ZJTJY!%�
<ko[]ofnol_(� -,26�/01)/11*

Nb_[lm(�H*<*(�Fcha(�H *E*(�Bi^^[l^(�N*Q*(�Af_n]b_l(�B*G*(� -55.*�B_h_�nl[hm`_l�ch�m[fgihc^m�
\s�chd_]ncih�nblioab�nb_�gc]lijsf_*�Dh6�>*G*�C_q�[h^�B*G*�Af_n]b_l�$@^cnilm%(�Ol[hma_hc]�
`cmb*�Rilf^�N]c_hnc`c](�Ncha[jil_(�00)2,*

Ncgm(�?*R*(� -552*� Ob_�_``_]n�i `�\i^s�mct_�ih�nb_�mn[h^[l^�g_n[\ifc]�l[n_�i `�nb_�f_mm�mjinn_^�
^ia`cmb*� E*� Acmb�=cif*(�046�10.)100*
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Nn_p_hm(�@ E%*�[h^�Nonn_lfch(�< < D(� -555*�Bcff�giljbifias�ch�aliqnb�bilgih_�nl[hma_hc]�
m[fgih*�@hpclih*�=cif*�Acmb*(�ch�jl_mm*

Nn_p_hm(� @E?*(� Nonn_lfch(� <*(� >iie(� O*(� -554*� M_mjcl[nils� g_n[\ifcmg� [h^� mqcggcha�
j_l`ilg[h]_�ch�aliqnb�bilgih_�nl[hma_hc]�<nf[hnc]�mX\hih*� >[h*� E*�Acmb*� <ko[n� N]c*(� 117�
.,.4).,/1*

Nnil_\[ee_h(�O*� [h^�<omnl_ha(�@*(� -543*�M[ncih�f_p_f� `il�N[fgihc^m� D*�Bliqnb(� molpcp[f(�
\i^s�]igjimcncih(�[h^�`__^�]ihp_lmcih�ch�<nf[hnc]�m[fgih�`cs�[h^�`cha_lfcham*�<ko[]ofnol_(
2,6-45).,2*

Nnil_\[ee_h(�O*(�<omnl_ha(�@*� [h^�Nn__h\_la(�F*(�-54-*� < �g_nbi^�`il�̂ _n_lgch[ncih�i ` �̀ __^�
chn[e_�ch�m[fgihc^m�omcha�l[^ci[]ncp_�cminij_m*� <ko[]ofnol_(�.06� -//)-0.*

Nogjn_l(�EE&*(�G_�=[^(�K*T*(�Kc]e_lcha(�< E%*(�Kinncha_l(�O*B*(�[h^�>[ll[ab_l(�E*A*(� -55-*�Ob_�
_``_]n�i `�mn[lp[ncih�ih�aliqnb�[h^�jf[mg[�aliqnb�bilgih_�]ih]_hnl[ncihm�i `�l[ch\iq�nlion(�
<VLWYQ`VLQ[RZ�U`SRZZ%�B_h*�>igj*�@h^i]l*(�4/6�50)-,.*

N]bq[lnt(�H*R*�[h^�N__f_s(�M E*(�-553*�I_oli_h^i]lch_�l_mjihm_m�ni�mn[lp[ncih�[h^�q_cabn�
fimm*�I*�@haf*�E*�H_^*(�//26� -4,.)-4--*

O[f\in(�>*� [h^�Ccaachm(�K*E*(� -54/*� <�l[^cial[jbc]�g_nbi^�`il�̀ __^cha�mno^c_m�ih�̀ cmb�omcha�
g_n[ffc]�clih�jiq^_l�[m�[�g[le_l*� E*� Acmb�=cif*(�./6�.--)..,*

O[h^f_l(� <*� [h^� =_[gcmb(� A*R*C*(-535*� H_]b[hc][f� [h^� \ci]b_gc][f� ]igjih_hnm� i `�
[jj[l_hn�mj_]c`c]�^sh[gc]�[]ncih�ch�f[la_gionb�\[mm(�:RLYWX[NY\Z�ZJTUWRMNZ%�7%�Acmb*�=cif*(�
-06�/0/)/1,*

O[h^f_l(�<*� [h^�=_[gcmb(� A*R*C*(� -54,*� Nj_]c`c]�^sh[gc]�[]ncih�[h^�^c_n� ch�f[la_gionb�
\[mm(�:RLYWX[NY\Z�ZJTUWRMNZ�$G[]_j_^_%*�E*�Ionl*(� --,6�31,)320*

Obila[[l^(�B*C*(�N]b__l_l(�K*?*(�C_lmb\_la_l(�R*F*�[h^�Hs_lm(�E*H*(� -55,*�<halia_h_nc]�
l[ch\iq� nlion� jli^o]_^� omcha� mj_lg� `cr%g� n_nl[jfic^� g[f_m� mbiq� cgjlip_^� molpcp[f*�
<ko[]ofnol_(�416�.-1)..-*

Obila[[l^(� B*C*(� N]b__l_l(� K*?*� [h^� Ub[ha(� E*(� -55.*� Dhn_al[ncih� i `�]bligimig_� m_n�
g[hcjof[ncih�[h^�nl[hma_hc]�n_]bhifiac_m�`il�`cmb_m*�Hif*�H[l*�=cif*�=cin_]b*(� -� $0)1%6�.1-)�
.12*

Obilj_(�E*@*(� -533*�=cgi^[f�^cmnlc\oncih�i `�f_hanb�i `�dop_hcf_�<nf[hnc]�m[fgih�b@JTUW�ZJTJY�
G*%�oh^_l�[lnc`c]c[f�l_[lcha�]ih^cncihm*�E*�Acmb�=cif*(� --6� -31)-40*

Obilj_(�E*@*(�Hila[h(�M*D*B*(�Jnn[q[s(�@*H*(�[h^�Hcf_m(�H �N*(�-54,*�Ocg_�i ` �̂ cp_la_h]_�i `�
aliqnb�aliojm�\_nq__h�jin_hnc[f�-'�[h^�.'�mgifnm�[giha�mc\fcha�<nf[hnc]�m[fgih*�E*�Acmb�
=cif*(� -36-/).-*
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Om[c(� C*)E*(� Cmcb(�H *)C*� [h^�Foi(� E*)> *(� -553*� 2ZLQNYRLQRJ� ]i+c)jli^o]_^� `cmb�aliqnb�
bilgih_� [m� [� `__^� [^^cncp_� ni� _hb[h]_� nb_� aliqnb� i `� dop_hcf_� \f[]e� m_[\l_[g�
b/LJV[QWXJPY\Z�ZLQTNPNTR!%� E*� <jjf*�D]bnbsif*(� -/635)4.*

Q_hm)>[jj_ff(�=*(� -541*�H_nbi^c][f�mno^c_m�ih�̂ ca_mncih�ch�nlion*� -*�M_fc[\cfcns�i ` �̂ ca_mncih�
>i_``c]c_hnm�ch�l_f[ncih�ni�g_nbi^m�`il�`[_]_m�]iff_]ncih*�<ko[]ofn*�@ha*(�06�//)05*

R[ah_l(�B E *� [h^�H]F_iqh(�=< *(� -542*� ?_p_fijg_hn�i `�[� m[fgih�aliqnb�bilgih_�
l[^cicggohi[mm[s*� B_h*� >igj*� @h^i]lchif*(�2.601.)014*

R[ff_l(� P*(� Mim_hnb[f(� C*(� [h^� =f[]e(� @< *(� -553*� Ob_� l_mjcl[ncih� i `� sioha� ]ibi�
<VLWYQ`VLQ[RZ�SRZ\[LQ�[n�al[^o[ffs�̂ _]fchcha�irsa_h�f_p_fm�[h^�̂ olcha�l_]ip_ls�̀ cig�irsa_h�
^_jlcp[ncih*�E*�<jjf*�D]bnbsif*(� -/6�3/)34*

R_[nb_lf_s(�<�C*� [h^�Bcff(�C*N*(� -543*� Ob_�=cifias�i `�Acmb�Bliqnb*� <][^_gc]�Kl_mm(�
Gih^ih(�00/�jj*

Rcaam(�<*E*(�C_h^_lmih(�@*=*(�N[oh^_lm(�M*G*(�[h^�Fonns(�H*I*(� -545*� <]ncpcns(�l_mjcl[ncih(�
[h^�_r]l_ncih�i `�[ggilnc[�\s�<nf[hnc]�m[fgih�b@JTUW�ZJTJY!�mgifn�[h^�jimnmgifn*� >[cG� E*�
Acmb*� <ko[n*� N]c*(�026�35,)351*

Sc_(�T*(�Gco(�?*(�Uio(�E*(�Gc(�B*(�[h^�Ubo(�U (� -55/*�B_h_�nl[hm`_l�pc[�_f_]nlijil[ncih�ch�`cmb*�
<ko[]ofnol_(� ---6�.,3).-/*

T[g[t[ec(�A*(� -54/*�N_r�]ihnlif�[h^�g[hcjof[ncih�ch�`cmb*�<ko[]ofnol_(�//6�/.5)/10*

Tiih(�N*E*(�C[ff_cg[h(�@*H*(�Blimm(�H G *(�Gco(�U (�N]bh_c^_l(� *(�A[l[m(�< E*(�C[]e_nn(�K*=*(�
F[jom]chmec(�<*M*(�[h^�Bocm_(�F*N*(� -55,*�Ol[hm`_l�i `�nb_�a_h_�`il�h_igs]ch�l_mcmn[h]_�chni�
aif^`cmb(�1JYJZZR\Z�J\YJ[\Z%�<ko[]ofnol_(�416.-)//*

To(� O*>*(� Nchhbo\_l(�M*J*� [h^�C_h^lc]em(� E*?*(� -535*�@``_]n�i `�mn_lic^�bilgih_m�ih�nb_�
aliqnb�i `�]ibi�m[fgih� b<VLWYQ`VLQ\Z�SRZ\[LQ!%�<ko[]ofnol_(� -26�/1-)/15*

Ubo(�U*(� -55.*� B_h_l[ncih�i ` �̀ [mn�aliqcha�nl[hma_hc]�`cmb6�g_nbi^m�[h^�g_]b[hcmgm*�Dh6
>*G*�C_q�[h^�B*G*�Af_n]b_l�$@^m*%(�Ol[hma_hc]�`cmb*�Rilf^�N]c_hnc`c](�Ncha[jil_(�jj*�5.)--5*
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