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Qb_� [onbil�b[m� [al__^� nb[n� nb_�Ic\l[ls*� Rhcp_lmcns� i`�Mlch]_� B^q[l^�Fmf[h^*�g[s�g[e_�

nbcm� nb_mcm� `l__fs� [p[cf[\f_� `il� chmj_]ncih,� Jil_ip_l*� nb_� [onbil� b[m� [al__^� nb[n�

j_lgcmmcih�`il�_rn_hmcp_�]ijscha�i`�nbcm�nb_mcm� `il�m]bif[lfs�joljim_m�g[s�\_�al[hn_^�\s�

nb_� jli`_mmil� il�jli`_mmilm�qbi� moj_lpcm_^� nb_� nb_mcm�qile� l_]il^_^�b_l_ch� il*� ch� nb_cl�
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>hncgc]li\c[f� l_mcmn[h]_� &>JO'� ch� nb_� [ko[nc]� _hpclihg_hn� cm� [� ]iggih� ]ih]_lh�
[mmi]c[n_^�qcnb�ol\[h*� ch^omnlc[f�[h^�`[lg�_``fo_hnm,�K[nol[ffs�l_mcmn[hn�\[]n_lc[�b[p_�[fmi�
\__h�l_jiln_^�`lig�_hpclihg_hnm�qcnbion�[hnblijia_hc]� ch`fo_h]_,�Ac``_l_hn�[jjli[]b_m�
b[p_�\__h�^ih_�ni�_p[fo[n_�>JO�ch�g[lch_�_hpclihg_hnm�gimnfs�[mm_mmcha�nb_�`l_ko_h]s�
i`�l_mcmn[h]_� &CO'� i`�[�qc^_�p[lc_ns�i`�b_n_linlijbc]�\[]n_lc[,� Qb_� mno^s�i`�[�j[lnc]of[l�
alioj� i`�\[]n_lc[� [h^� nb_� oh^_lmn[h^cha� i`�nb_� ^c``_l_hn� `[]nilm� nb[n� ch`fo_h]_�>JO�ch�
g[lch_� _hpclihg_hnm� qiof^� ]ihnlc\on_� ch� ^_p_fijcha� [� gil_� []]ol[n_� g_nbi^� i`�
[mm_mmg_hn,�Qb_�g[ch�i\d_]ncp_�i`�nbcm�nb_mcm�q[m�ni�m_f_]n�[�\[]n_lcog�il�[�mj_]c`c]�alioj�
i`� \[]n_lc[� [\f_� ni� \_� om_^� `il� [mm_mmcha� nb_� f_p_f� i`� >JO� ch� ^c``_l_hn� g[lch_�
_hpclihg_hnm,� ?[]n_lc[f� `fil[� `lig� /6� ^ojfc][n_^� m[gjf_m� i`� m_^cg_hnm� [h^� jiif_^�
gomm_fm�`lig�1� ^c``_l_hn�g[lch_�mcn_m�i`�Mlch]_�B^q[l^�Fmf[h^*�i\n[ch_^�^olcha�0�m_[mihm*�
q_l_� jl_m]l__h_^� ch� nb_� m_f_]ncp_� g_^c[� Qbcimofjb[n_� @cnl[n_� ?cf_� Po]lim_� &Q@?P'�
]ihn[chcha� 3.� ja-gI� irsn_nl[]s]fch_� &LQ@'� [h^�COm�q_l_� i\n[ch_^,� P]l__h_^�\[]n_lc[�
q_l_�c^_hnc`c_^�\s�g_[hm�i`�1� ^c``_l_hn�g_nbi^m9� ]ihp_hncih[f*� [onig[n_^�&?cifiaÅ'�[h^�
[h[fsmcm�i`�/4P�lAK>�m_ko_h]_�mcgcf[lcns,�Cch[ffs*� nb_�mom]_jnc\cfcns�i`�m_f_]n_^�\[]n_lc[�
ni� /7� [hnc\cinc]m� q[m� [mm_mm_^� omcha� ^cme� ^c``omcih� n_mnm� [h^� chn_ljl_n_^� []]il^cha� ni�
m_[mih� [h^� nb_� \[]n_lc[f� a_hom,� Qb_� CO� p[fo_m� mcahc`c][hnfs� p[lc_^� qcnb� nb_� mcn_� !;� +
.,../'*� nsj_�i`�m[gjf_� !;�+�.,../'� [h^� m_[mih�&M�;�.,./',�Aolcha� nb_�q[lg� m_[mih*� CO�
p[fo_m�q_l_�bcab_mn�ch�m_^cg_hnm�i`�nb_�ol\[h+ch`fo_h]_^�mcn_� &56,7#'� [h^�ch�gomm_fm�i`�
nb_� gomm_f+[\oh^[hn� mcn_� &46,/#',� >hnblijia_hc]� jiffoncih*� ch� nb_� `ilg_l� mcn_*� [h^�
gomm_f� \[]n_lc[f� m_f_]ncih*� ch� nb_� f[nn_l� mcn_*� [l_� \_fc_p_^� ni� ch`fo_h]_� nb_� CO� p[fo_m,�
Eiq_p_l*� ch� a_h_l[f*� ]if^� n_gj_l[nol_m� [jj_[l_^� ni� m_f_]n� `il� LQ@+l_mcmn[hn� \[]n_lc[,�
Clig� nb_m_� l_mofnm*� nb_� \[]n_lc[f� `fil[� `lig� m_^cg_hnm� [jj_[lm� ni� \_� [� gil_� []]ol[n_�
ch^c][nil�i`�nb_�CO�ni�LQ@�ch�g[lch_�_hpclihg_hnm,� @igjf_g_hn[ls�ch`ilg[ncih�a[ch_^�
`lig� ^c``_l_hn� g_nbi^m� [ffiq_^� nb_� c^_hnc`c][ncih� i`�nb_� \[]n_lc[f� cmif[n_m� ni� f_p_f� i`�
a_hom� ch�gimn� ][m_m,� Qb_� a_h_l[� @OHWOU� [h^�>NK\GTKRRG� ]ihmncnon_^� nb_�g[dilcns� i`�nb_�
\[]n_lc[f�`fil[�`lig�gomm_fm�[h^�m_^cg_hnm*�l_mj_]ncp_fs*�ch�qbc]b�@'�XVRKTJOJZX�[jj_[l_^�
ni� \_� ]iggih� [n� [ff� mcn_m,� Jil_� nb[h� 7.#� i`�[ff� cmif[n_m� mbiq_^�hih� mom]_jnc\cfcns� ni�
mnl_jnigs]ch,�>fgimn�23#�i`�nb_�cmif[n_m�b[^�chn_lg_^c[n_�mom]_jnc\cfcns�ni�_lsnbligs]ch*�
qb_l_[m� oj� ni� 03#� i`� nb_� cmif[n_m� mbiq_^� hih� mom]_jnc\cfcns� ni� [gjc]cffch*�
[girc]cffch-]f[pof[hc]� []c^*� ][l\_hc]cffch*� ]_jb[finbch*� irifchc]� []c^*� a_hn[gc]ch� [h^�
[gce[]ch,� >ff� cmif[n_m� q_l_� mom]_jnc\f_� ni� ]_`in[rcg_*� mig_� `foilikochifih_m*�
n_nl[]s]fch_m*�jin_hnc[n_^�mof`ih[gc^_m*�[h^�jb_hc]ifm,�Qb_�j_l]_hn[a_�i`�hih�mom]_jnc\f_�
cmif[n_m� ni� mnl_jnigs]ch� q[m� bcab� [h^� ]ihmn[hn� l_a[l^f_mm� i`�nb_� m_[mih� [h^� \[]n_lc[f�
a_hom� ch�]ihnl[mn�ni� inb_l�[hnc\cinc]m,�>giha�>NK\GTKRRG� cmif[n_m*�bcab_l�j_l]_hn[a_m�i`�
hih� mom]_jnc\cfcns� q_l_� gimnfs� i\m_lp_^� ch� nbim_� l_]ip_l_^� ^olcha� nb_� q[lg� m_[mih�
qb_l_[m�[giha� @OHWOU�cmif[n_m�nb_�j_l]_hn[a_m�i `�hih�mom]_jnc\f_�cmif[n_m�q_l_�mcgcf[l�ch�
\inb�m_[mihm�[h^�a_h_l[ffs�bcab_l�nb[h�`il�>NK\GTKRRG�cmif[n_m,� @OHWOU�cmif[n_m�q_l_�gil_�
`l_ko_hnfs� hih� mom]_jnc\f_� ni� gofncjf_� [hnc\cinc]m� nb[h� >NK\GTKRRG� cmif[n_m,� Qb_�
mom]_jnc\cfcns�i`�[ff�nb_�cmif[n_m�ni�nb_�n_nl[]s]fch_m�moaa_mnm�nb[n�[fnbioab�3.�ja-gI�LQ@�
_r_ln_^� mig_� ^_al__� i`� m_f_]ncpcns� ch� Q@?P� nb_� m_f_]n_^� `fil[� b[m� ihfs� [� fiq� f_p_f�
l_mcmn[h]_,�Qb_�B�n_mn�mbiq_^�nb[n�nb_�[]ncpcns�i`�LQ@�cm�mcahc`c][hnfs�^_]l_[m_^�ch�Q@?P�
ch� ]igj[lcmih� ni�Jo_ff_l+Echnih� [a[l� /,3#�K[@f� [h^� nb[n�>NK\GTKRRG� nif_l[n_m� bcab_l�
]ih]_hnl[ncihm�i`�LQ@�nb[h�@OHWOU�cmif[n_m�ch�\inb�g_^c[�\on�gil_�_``c]c_hnfs�ch�Q@?P,
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F� qiof^� fce_� ni� ^__jfs� nb[he� gs� moj_lpcmilm� Al,� D_lls� Gibhmih*� `il� acpcha� g_� nb_�
ijjilnohcns� ni� ^i� nbcm� mno^s� [h^� `il� nb_� ]ihmn[hn� ]ih`c^_h]_� [h^� mojjiln� jon� ih� g_�
nblioabion� nb_� ^ol[ncih�i`�nb_�jlial[g*� [h^�Al,� E[lls�E[lcb[l[h� `il�bcm� [mmcmn[h]_� [h^�
aoc^[h]_�^olcha�nb_�l_m_[l]b�jlid�_]n,

F� al[n_`offs� []ehiqf_^a_� nb_� inb_l� g_g\_lm� i`�gs� moj_lpcmils� ]iggcnn__� Al�m,� @[lf�
Rbf[h^*� Cl_^� Hc\_ha_*� I[lls� E[gg_ff*� [h^� ?[mcf� Fe_^_� `il� nb_cl� ]ihnlc\oncih� ch� nbcm�
mno^s� [h^� ni� nb_�g_g\_lm� i`�gs�_r[gch[ncih� ]iggcnn__�Alm,� G_``�I_qcm*� @[lf�Ifbf[h^*�
D_lls�Gibhmih*�G_``�A[pc^mih�[h^�Cl[h]e�?_lnb_�`il�l_pc_qcha�gs�nb_mcm,

Js�al[ncno^_� `il�nb_� n_]bhc][f� mojjiln�[n� nb_� f[\il[nils� `cig�H[nbs�Gih_m*�Ailcm� Miif_*�
Iill[ch�Ioh^*� Pom[h�E_[h_s*�>hh+J[lc_�@[l_s*� [h^�_mj_]c[ffs�J[^[�@if_m� `lig�qbim_�
_rj_lc_h]_^� [^pc]_� F� al_[nfs� \_h_`cn_^,� F� [fmi� [jjl_]c[n_� nb_�ech^�b_fj� i`�H[nbs� Gih_m*�
@blcm� J[]Tcffc[gm*� D[lnb� >lm_h[ofn� [h^� K_cf� J[]K[cl� `il� m[gjfcha� mojjiln*� [h^�
Wbcscha�Wb[ha*�@b[lf_m�@[l[ao_f�[h^�Kc]e�Qlc\\f_� `il�nb_cl�d`lc_h^fs�mojjiln�ch�^c``_l_hn�
[mj_]nm� i`�gs� nb_mcm,� F� []ehiqf_^a_� D_i``�M[shn_l� `il�bcm�j[nc_hn� [mmcmn[h]_� ch�@_hnl[f�
P_lpc]_m� [h^� I[lls� V_i� `il� bcm� `lc_h^fs� [mmcmn[h]_� \_sih^� bcm� ^onc_m� ch� mifpcha� gs�
]igjon_l�jli\f_gm,

Pj_]c[f� nb[hem� ni�Al,� E_hlce� Pnlsbh� `il�bcm�j[nc_hn� mojjiln� ch�nb_� mn[ncmnc][f� [h[fsmcm*� ni�
Al,�@[lf�I`bf[h^�qbi�`[]cfcn[n_^�nb_�lAK>�m_ko_h]cha�i`�gs�m[gjf_m�nblioab�nb_�C[]ofns�
i`�S_n_lch[ls�J_^c]ch_� i`�nb_�Rhcp_lmcns�i`�Jihnl_[f*� [h^�ni�Al,� Oih�Jcff_l*�RP� Cii^�
[h^� Aloa� >^gchcmnl[ncih� g_g\_l*� `il� bcm� ech^� [^pc]_� ih� nb_� chn_ljl_n[ncih� i`� nb_�
[hncgc]li\c[f�mom]_jnc\cfcns�n_mnm,

F�[]ehiqf_^a_�nb_�mncj_h^�jlipc^_^�\s�nb_�A_j[lng_hn�i`�M[nbifias�[h^�Jc]li\cifias�i`�
nb_� >nf[hnc]� S_n_lch[ls� @iff_a_� &>S@'*� RMBF� [h^� nb_� l_m_[l]b� f[\il[nils� mj[]_� [h^�
`oh^cha�jlipc^_^�nblioab�gs�moj_lpcmilm,
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/,/� >KQF?FLQF@P

>hnc\cinc]m� [l_� fiq+gif_]of[l+q_cabn� ]igjioh^m� nb[n� jl_p_hn� \[]n_lc[f�

aliqnb,�Qb_cl�_``_]n�][h�\_�\[]n_lcimn[nc]*�\s�mnijjcha�nb_�\[]n_lc[f�]_ffm�`lig�^cpc^cha*�il�

\[]n_lc]c^[f*�\s�ecffcha�nb_g,�J[hs�[hnc\cinc]m�[l_�jli^o]_^�\s�\[]n_lc[�il�`ohac,�Pig_�i`�

nb_g�b[p_�\__h�]b_gc][ffs�gi^c`c_^*�ni�g[e_�nb_g�gil_�[]ncp_�il�][j[\f_�i`�ip_llc^cha�

\[]n_lc[f� l_mcmn[h]_� g_]b[hcmgm*� ni� \_]ig_� ]f[mmc`c_^� [m� m_gcmshnb_nc]� il� ]igjf_n_fs�

mshnb_nc]� [hnc\cinc]m,� Pig_� [hnc\cinc]m� [l_� i`�h[lliq� mj_]nlog*� _``_]ncp_� [a[chmn� ihfs� [�

fcgcn_^�l[ha_�i`�ch`_]nciom�[a_hnm9� inb_lm�[l_�i`�\li[^�mj_]nlog*�_``_]ncp_�[a[chmn�[�qc^_l�

l[ha_� ]ip_lcha� \inb� al[g+jimcncp_� [h^� al[g+h_a[ncp_� j[nbia_hm� &GBQ>@>O*� /7779�

P[sf_lm*�0..0',

Qb_� _[lfs� jcih__lm� i`� gc]li\cifias*� M[mn_ol*� Hi]b� [h^� Bblfc]b*� g[^_�

l_`_l_h]_m� ni� [hnc\cimcm� \on� cn� q[m� ^olcha� nb_� f[n_� /70.åm� nb[n� Cf_gcha� l_jiln_^� nb_�

^cm]ip_ls� i`� qb[n� _p_hno[ffs� \_][g_� ehiqh� [m� j_hc]cffch*� jli^o]_^� \s� nb_� `ohaom�

;cTOIORROZS� &Tb_[n*�0../',�J[hs�s_[lm�f[n_l*�ch� /72.*�Cfil_s�[h^�@b[ch�l_jiln_^�nb_�`clmn�

mo]]_mm`of�om_�i`�nbcm� [hnc\cinc]�ch�nl_[ncha�ch`_]n_^�[hcg[fm�[`n_l�jolc`scha�cn�&Ml_m]inn�_n�

[b*� /77.',� Qb_� ^cm]ip_ls� [h^� ^_p_fijg_hn� i`�h_q� [a_hnm� ]ihncho_^� ch� nb_� mo]]_mmcp_�

s_[lm� _mj_]c[ffs� `lig�nb_� /74.m� ni� nb_� /77.m� [`n_l�nb_� chnli^o]ncih� i`�]bfil[gjb_hc]if*�

_lsnbligs]ch*� [h^� n_nl[]s]fch_,� Aolcha� nbcm� j_lci^� [� hog\_l� i`� [hnc\cinc]m*� mo]b� [m�

p[h]igs]ch*� h[fc^crc]� []c^*� nlcg_nbijlcg-mof`[g_nbir[tif_*� `foilikochifih_m*� `iol�

a_h_l[ncihm�i`�]_jb[fimjilchm�[m�q_ff�[m�_rn_h^_^�mj_]nlog�g[]lifc^_m*�n_nl[]s]fch_m�[h^�

`foilikochifih_m*� [giha� inb_lm*� _hn_l_^� chni� nb_�jb[lg[]_onc][f�g[le_n� &?fih^_[o� [h^�

S[oab[h*�0...',
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/,/,/� >hnc\cinc]�aliojm

>m�l_pc_q_^�\s�?f[cl�&/777'�[h^�P[sf_lm�&0..0'*�nb_�g[ch�aliojm�i`�[hnc\cinc]m�

ch]fo^_�nb_�j+f[]n[gm*� [gchiafs]imc^_m*�g[]lifc^_m*� n_nl[]s]fch_m*�jb_hc]ifm*�kochifih_m*�

[h^�mof`ih[gc^_m,�?_n[+f[]n[g�[hnc\cinc]m�chbc\cn�nb_�f[mn�mn_j�ch�j_jnc^iafs][h�mshnb_mcm*�

[h^�[fmi�\ch^�ni�[h^�chbc\cn�nb_�[]ncih�i`�inb_l�chh_l�g_g\l[h_�jlin_chm�nb[n�g[s�b[p_�[�

lif_� ch� j_jnc^iafs][h� mshnb_mcm,� Qb_m_� [hnc\cinc]m� [l_� hilg[ffs� \[]n_lc]c^[f� [h^� gil_�

_``_]ncp_� [a[chmn� al[g+jimcncp_� \[]n_lc[,� ?_n[+f[]n[gm� [l_�gimn� _``_]ncp_�qb_h�\[]n_lc[�

[l_� []ncp_fs� aliqcha� il� gofncjfscha� [m� ]_ff� q[ffm� [l_� \_cha� `ilg_^,� >gchiafs]imc^_m*�

n_nl[]s]fch_m*� jb_hc]ifm� [h^�g[]lifc^_m� [l_� jlin_ch� mshnb_mcm� chbc\cnilm,� Qb_s� n[la_n� nb_�

\[]n_lc[f� lc\imig_� [h^*� ch� a_h_l[f*� [l_� gil_� _``_]ncp_� [a[chmn� l[jc^fs� gofncjfscha�

ila[hcmgm,�Qb_m_�[hnc\cinc]m�\ch^�ni�mj_]c`c]�lc\imig[f�mo\ohcnm*�1.P�il�3.P� [`n_l�omcha�[�

g_g\l[h_� nl[hmjiln� ni� l_[]b� nb_g,� >gchiafs]imc^_m� [l_� \[]n_lc]c^[f*� [h^� _mj_]c[ffs�

_``_]ncp_�[a[chmn�al[g+h_a[ncp_�\[]n_lc[,� Q_nl[]s]fch_m� n[la_n�nb_�1�LP� mo\ohcn*�\ch^cha� cn�

nl[hmc_hnfs*� ][omcha� cn� ni� \_� \[]n_lcimn[nc]� \on� _``_]ncp_� [a[chmn� \inb� al[g+jimcncp_� [h^�

al[g+h_a[ncp_� ila[hcmgm*� lc]e_nnmc[_� [h^� ]bf[gs^c[_,� Mb_hc]ifm� []n� \s� \ch^cha� ni� [�

j_jnc^snl[hm`_l[m_� _htsg_� fi][n_^� ih� nb_� 3.6� mo\ohcn,� Qb_m_� [hnc\cinc]m� [l_� [fmi�

\[]n_lcimn[nc]*� [h^� [fmi� []n� [a[chmn� al[g+jimcncp_� [h^�al[g+h_a[ncp_�\[]n_lc[*� lc]e_nnmc[_�

[h^� ]bf[gs^c[_,� J[]lifc^_m� \ch^� nb_� 3.6� mo\ohcn,� Qb_s� [l_� \[]n_lcimn[nc]� `il� gimn�

\[]n_lc[� \on� [l_� \[]n_lc]c^[f� `il� mig_� al[g+jimcncp_� \[]n_lc[*� gs]ijf[mg[m*� [h^� mig_�

lc]e_nnmc[_,� Nochifih_m� chbc\cn� \[]n_lc[f� AK>� l_jfc][ncih,� Cfoilikochifih_m� q_l_�

jli^o]_^� [`n_l� [^^cha� `foilch_� ni� nb_� ilcach[f� kochifih_�gif_]of_,� Nochifih_m� [h^� nb_�

`foilikochifih_m� chbc\cn� nb_� []ncpcns� i`� nqi� nijicmig_l[m_� _htsg_m*� AK>� asl[m_�

&nijicmig_l[m_� FF'� [h^� nijicmig_l[m_� FS*� l_mj_]ncp_fs*� qbc]b� l_mofnm� ch� mojjl_mmcih� i`
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AK>�l_jfc][ncih,� Qb_� kochifih_m� [l_�\[]n_lc]c^[f� [h^� [l_�gil_� _``_]ncp_� [a[chmn� al[g+�

h_a[ncp_�\[]n_lc[�[h^�mig_�al[g+jimcncp_m,� Pof`[m�]igj_ncncp_fs�chbc\cn�nb_�jli^o]ncih�i`�

`ifc]� []c^� qbc]b� cm� h__^_^� \s� \[]n_lc[� `il� nb_� mshnb_mcm� i`� jolch_m� l_kocl_^� `il� nb_�

]ihmnlo]ncih� i`� OK>� [h^� AK>,� Pof`[� ^loam� [l_� omo[ffs� \[]n_lcimn[nc]� \on� ][h� \_�

\[]n_lc]c^[f� [n� bcab� ]ih]_hnl[ncihm,� Qb_s� [l_� _``_]ncp_� [a[chmn� \inb� al[g+jimcncp_� [h^�

al[g+h_a[ncp_� \[]n_lc[,� Min_hnc[n_^� mof`ih[gc^_m� [l_� mof`[� ^loam� qcnb� nb_� [^^cncih� i`�

[a_hnm� qcnbch� nb_� ^c[gchijslcgc^ch_� alioj� &ilg_nijlcg*� nlcg_nbijlcg'*� qbc]b� ch�

]ig\ch[ncih� \fi]e� _htsg_� msmn_gm� i`� nqi� m_ko_hnc[f� mn_jm� i`� `ifc]� []c^� g_n[\ifcmg�

][omcha�\[]n_lc[f�^_[nb,�Min_hnc[n_^�mof`ih[gc^_m�[l_�_``_]ncp_�[a[chmn�\inb�al[g+jimcncp_�

[h^�h_a[ncp_�ila[hcmgm,

/,0� OBPFPQ>K@B

>hnc\cinc]� l_mcmn[h]_� i]]olm�qb_h� [�\[]n_lcog� nb[n� cm� hilg[ffs� mom]_jnc\f_� ni�

[h� [hnc\cinc]� aliqm� ch� nb_� jl_m_h]_� i`� [hnc\cinc]� f_p_fm� nb[n� qiof^� hilg[ffs� mojjl_mm�

aliqnb� il� ecff� mom]_jnc\f_� ila[hcmgm� &GBQ>@>O*� /777',� Qb_� ch]l_[mcha� jl_p[f_h]_� i`�

[hnc\cinc]�l_mcmn[hn�\[]n_lc[�cm�[�jo\fc]�b_[fnb�cmmo_�i`�g[dil�]ih]_lh�mch]_�[hnc\cinc]m�[l_�

\_]igcha� f_mm� _``_]ncp_� [h^� nb_l_� [l_� `_q_l� [fn_lh[ncp_m� [p[cf[\f_� `il� nl_[ng_hn�

&GBQ>@>O*� /777',� O_mcmn[hn� \[]n_lc[� [jj_[l_^� p_ls� miih� [`n_l� nb_� chnli^o]ncih� i`�nb_�

`clmn�[hncgc]li\c[f�[a_hnm�&Eiopch_h*� /777',�Qbcm�oh^_lfch_m�nb_�_rnl[il^ch[ls�][j[]cns�i`�

\[]n_lc[�ni�koc]efs�[h^�_``c]c_hnfs�l_mjih^�ni�nb_�m_f_]ncp_�jl_mmol_�cgjim_^�\s�[hnc\cinc]�

om_� &P]bq[lt� [h^� @\[mfom+A[h]f[*� 0../',� Eiq_p_l*� nb_� _g_la_h]_� i`� [hncgc]li\c[f�

l_mcmn[h]_� afi\[ffs� b[m� aliqh� [n� ^cmjlijilncih[n_� l[n_m� \_nq__h� ]iohnlc_m*� qcnbch
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]iohnlc_m*� l_acihm� [h^� ]cnc_m� ch� ^cl_]n� l_f[ncih� ni� nb_� [hnc\cinc]� om_� &?fih^_[o� [h^�

S[oab[h*�0...9�@[nls�_n�[f,*�0..1',

/,0,/� J_]b[hcmgm

Qb_�g_]b[hcmgm�i`�[hnc\cinc]�l_mcmn[h]_�][h�\_�alioj_^�chni�nbl__�g[dil�nsj_m�

\[m_^� ojih� nb_cl� \ci]b_gc][f� `oh]ncih� [m� ^_m]lc\_^� _fm_qb_l_� &P]bq[lt� [h^� @\[mfom+�

A[h]f[*�0../9� P[sf_lm*�0..09�Oc]_�_n�[f,*�0..1',�?lc_`fs*� ih_�g_]b[hcmg�cm�l_mnlc]ncha�nb_�

[]]_mm�i`�nb_�[hnc\cinc]�ni� cnm�n[la_n,� Qbcm�cm�[]bc_p_^�\s�nb_�l_mnlc]ncih�i`�nb_�^c``omcih�i`�

[hnc\cinc]m�[]limm�nb_�ion_l�g_g\l[h_�^o_�ni�[fn_l[ncih�i`�jilchm�il�[�mqcn]b�ch�nb_�]b[la_�

i`�]_ff�q[ff�fcjijifsm[]]b[lc^_m�&IMP'�ch�al[g+h_a[ncp_�\[]n_lc[9� nblioab�nb_�jl_m_h]_�i`�

nl[hmjiln_l� jlin_chm� ch� nb_� ]snijf[mgc]� g_g\l[h_� &_``for� jogjm'� nb[n� _rj_f� [hnc\cinc]�

`lig� nb_�\[]n_lc[f� ]snijf[mg9� [h^�\s� nb_� ch[]ncp[ncih� i`�nl[hmjiln_l�jlin_chm� []limm� nb_�

]snijf[mg,� >� m_]ih^� nsj_� i`� l_mcmn[h]_� g_]b[hcmg� cm� nb_� jl_m_h]_� i`� _htsg_m� nb[n�

ch[]ncp[n_� nb_� [hnc\cinc]*� _cnb_l� \s� bs^lifstcha� cn� il� \s� [^^cha� ]b_gc][f� aliojm� ni� [h�

cgjiln[hn�j[ln�i`�nb_�[hnc\cinc],�>�nbcl^�nsj_�cm�nblioab�nb_�gi^c`c][ncih�i`�nb_�[hnc\cinc]�

n[la_n�ch�[�q[s�nb[n�nb_�[hnc\cinc]�hi�fiha_l�\ch^m�cn�\on�nb_cl�`oh]ncih�cm�hin�[fn_l_^,

O_mcmn[h]_� ni� M+f[_n[gm� cm� g[chfs� ^o_� ni� _htsg[nc]� ^_al[^[ncih� \s� /1+�

f[]n[g[m_m� ch� \inb� al[g+jimcncp_� [h^� al[g+h_a[ncp_� \[]n_lc[,� Fh� al[g+h_a[ncp_m�

l_mnlc]ncih�[h^�[fn_l[ncihm�i`�jilchm*�il�_rjiln�\s�gofnc^loa�nl[hmjiln_lm�l_^o]_m� u1+f[]n[g�

ojn[e_9� [h^�ch�al[g+jimcncp_m� nb_� [fn_l[ncih�i`�j_hc]cffch�\ch^cha�jlin_chm�jlin_]nm� nb_g,�

Cil� [gchiafs]imc^_m*� _htsg[nc]� ch[]ncp[ncih� \s� [gchiafs]imc^_m� gi^c`scha� _htsg_m�

]ih`_lm� l_mcmn[h]_� g[chfs� ni� Bhn_li\[]n_lc[,� >fmi*� ]b[ha_m� ch� nb_� ion_l� g_g\l[h_�

j_lg_[\cfcns�[h^�IMP� ]b[la_�[m�q_ff�[m� [h[_li\c]�_hpclihg_hnm�^_]l_[m_�nb_cl�ojn[e_�ch
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mig_� al[g+h_a[ncp_m,� B``for� msmn_gm� ]ih`_l� jlin_]ncih� ni� mig_� al[g+jimcncp_m,�

O_mcmn[h]_�[a[chmn�n_nl[]s]fch_m�cm�g[chfs�\s�nb_�jl_m_h]_�i`�_``for�jogjm�[h^�[fmi�\s�nb_�

jli^o]ncih�i`�jlin_chm�nb[n�\ch^�nb_�lc\imig_�[fn_lcha�nb_�]ih`ilg[ncih�i`�nb_�[]ncp_�mcn_,�

Qb_m_� g_]b[hcmgm� [l_� ^cmnlc\on_^� [giha� al[g+jimcncp_� [h^� al[g+h_a[ncp_� \[]n_lc[,�

@b[ha_m� ch� nb_� ion_l� g_g\l[h_� j_lg_[bcfcns� [h^� [fn_l[ncih� il� ip_ljli^o]ncih� i`� nb_�

[hnc\cinc]� n[la_n� _htsg_m� ^o_� ni� gon[ncihm� [l_� l_mjihmc\f_� `il� l_mcmn[h]_� ni� jin_hnc[n_^�

mof`ih[gc^_m,� O_mcmn[h]_� [a[chmn� kochifih_m� cm� ^o_� ni� gon[ncih[f� [fn_l[ncih� i`� nb_�

nijicmig_l[m_� _htsg_m� ch� _hn_lc]� al[g+h_a[ncp_� [h^� _``for� msmn_gm� ch� al[g+jimcncp_m�

[h^� h_a[ncp_m,� B``for� msmn_gm� [h^� ^_]l_[m_^� ojn[e_� ^o_� ni� jilch� gon[ncihm� [l_� [fmi�

\_fc_p_^� ni� ]ih`_l� l_mcmn[h]_� ni� kochifih_m,� O_mcmn[h]_� ni� jb_hc]ifm� cm� g[chfs� ^o_� ni�

_htsg[nc]� ^_al[^[ncih,� M_lg_[\cfcns� \[llc_lm� [h^�gofnc^l[a� _``for� msmn_gm� [fmi� jf[s� [�

lif_� ch� al[g+h_a[ncp_� l_mcmn[h]_,� O_mcmn[h]_� [a[chmn� g[]lifc^_m� cm� chnlchmc]� ch� m_p_l[f�

al[g+h_a[ncp_�\[]n_lc[�^o_�ni�nb_�l_^o]_^�j_lg_[\cfcns�ch�nb_cl�ion_l�g_g\l[h_,� Fh�al[g�

+jimcncp_m�gynbsf[ncih�i`�nb_�lc\imig_� [h^� _``for� i`�nb_� [hnc\cinc]�\s�g_g\l[h_�jogjm�

]ih`_l�l_mcmn[h]_�&P]bq[lt�[h^�@\[mfom+A[h]f[*�0../9�P[sf_lm*�0..09�Oc]_�_n�[f,*�0..1',

/,0,0� B]ifiac][f�[jjli[]b

Qb_� i]]oll_h]_� i`� l_mcmn[hn� \[]n_lc[� cm� jimmc\f_� nblioab� m_f_]ncih� \s� nb_�

jl_m_h]_� i`� [hnc\cinc]m� ch� [� j[lnc]of[l� _hpclihg_hn,� Fh� nb_� jl_m_h]_� i`� [hnc\cinc]m*�

mom]_jnc\f_�\[]n_lc[�[l_�oh[\f_�ni�gofncjfs�ch�]ihnl[mn�ni�l_mcmn[hn�ih_m�qbc]b�ch]l_[m_� ch�

hog\_l� &[gjfc`c][ncih'� [h^� [fmi� ch� jlijilncih� i`� nb_� nin[f� jijof[ncih� &_hlc]bg_hn'*�

f_[^cha� ni� [h� cg\[f[h]_� ch�jlcil�l_f[ncihmbcjm�\_nq__h�mom]_jnc\f_� [h^�l_mcmn[hn�\[]n_lc[�

"BXhk&� /7759� GBQ>@>O*� /777',� Jil_ip_l*� oh^_l� nb_� _rjimol_� ni� [hnc\cinc]m� l_mcmn[hn
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a_h_m� [l_� ]iggihfs� ch^o]_^� [h^� nl[hm`_ll_^�hin� ihfs�ni� ^[oabn_l� ila[hcmg�\on� [fmi� ni�

mom]_jnc\f_� \[]n_lc[� i`� nb_� gc]li\c[f� ]iggohcns� &H\[]\[niolc[hm*� /7769� Oiiefc^a_*�

0..2',�Qb_�jl_m_h]_�i`�[hnc\cinc]m�ch�fiq�]ih]_hnl[ncihm�`il�[�jlifiha_^�j_lci^�i`�ncg_�cm�

jli\[\fs�nb_�gimn�]iggih�j[nn_lh�nb[n�jligin_m�^_p_fijg_hn�i`�l_mcmn[hn�\[]n_lc[,� Qbcm�

[ffiqm� mig_�\[]n_lc[�ni� molpcp_� nblioab�l_mcmn[h]_�g_]b[hcmgm�\on� [fmi� j_lgcn� nb_g� ni�

]igj_hm[n_� `il� nb_� g_n[\ifc]� _rj_hm_� [mmi]c[n_^� qcnb� nb_� g[chn_h[h]_� i`� l_mcmn[h]_�

g_]b[hcmgm� &P[fs_lm*� /777',� Qb_� []kocmcncih�i`�l_mcmn[h]_� \s�gimn� \[]n_lc[f� j[nbia_hm�

omo[ffs�][llc_m� [�]imn�ih�`cnh_mm� [h^�pclof_h]_�biq_p_l�]igj_m[nils�gon[ncihm� []kocl_^�

\s� h[nol[f� m_f_]ncih�g[s� l_mnil_� nb_g�qcnbion� fimm� i`�l_mcmn[h]_� &Pnl[nnih*� 0..0',� Qbcm�

moaa_mnm�nb[n�ih]_�l_mcmn[h]_�b[m�^_p_fij_^*�_p_h�ch�nb_�fiha�n_lg*�cm�^c``c]ofn�ni�_l[^c][n_�

cn�&Cl[hefch*� /777',�O_mcmn[h]_�g_]b[hcmgm�b[p_�\__h�^_p_fij_^�[fiha�qcnb�_pifoncih�[m�

[�]ihm_ko_h]_�i`�nb_�]ihn[]n�i`�mom]_jnc\f_�\[]n_lc[�[h^�h[nol[f�[hncgc]li\c[f�jli^o]_lm*�

biq_p_l� nb_� chn_hmcns� [h^� `l_ko_h]s� i`�[hnc\cinc]� om_�\s�bog[hm� b[p_� []]_f_l[n_^� nbcm�

jli]_mm�&P]bq[lt�[h^�@\[mfom+A[h]f[*�0../9�?_mm_l�[n�_f,*�0..1',

/,1� >KQF?FLQF@P�RPB�>KA�OBPFPQ>K@B�MOL?IBJ

>hnc\cinc]m�q_l_� chcnc[ffs�^_p_fij_^�`il�nb_� nl_[ng_hn�i`�bog[h�ch`_]ncihm�\on�

nb_cl� mo]]_mm`of� [jjfc][ncih� f_^� ni� nb_cl�om_� `il� nb_� nl_[ng_hn� i`�[hcg[fm� [h^� _p_hno[ffs�

jf[hnm�&I_ps*� /775',�Eiq_p_l*� ^o_�ni�nb_�qc^_mjl_[^�om_�ch�bog[h�g_^c]ch_*�[alc]ofnol_�

[h^� p_n_lch[ls� g_^c]ch_*� [hnc\cinc]� l_mcmn[hn� a_h_m� b[p_� \__h� mjl_[^� [giha� \[]n_lc[�

acpcha� lcm_� ni� l_mcmn[h]_� l_f[n_^� jli\f_gm� ch� nb_m_� `c_f^m� &H\[]\[niolc[hm*� /7769�

A[pc^mih*� /777',
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/,1,/� Eog[h�g_^c]ch_

Qb_� om_� i`� [hnc\cinc]m� b[m� ^l[mnc][ffs� l_^o]_^� nb_� ][m_m� i`� gil\c^cns� [h^�

giln[fcns� ch� bog[hm� &?fih^_[o� [h^� S[oab[h*� 0...',� Qb_� jlijilncih� i`� bimjcn[fct_^�

j[nc_hnm� ^o_� ni� ch`_]ncihm�^_]l_[m_^� `lig�5.+6.#*� ch�nb_� /70.åm*� ni� hiq�ihfs� [\ion� /.+�

/3#� &Eoipch_h*� /777',�Eiq_p_l*� nb_�om_�[h^�ip_lom_�i`�[hnc\cinc]m� ch�bog[h�g_^c]ch_�

cm�l_]iahct_^�[m�nb_�g[dil�`[]nil�]ihnlc\oncha�ni� nb_�^_p_fijg_hn�i`�[hnc\cinc]�l_mcmn[h]_�

&GBQ>@>O*� /777',� Fh�ch^omnlc[fct_^�l_acihm�mo]b�Bolij_�[h^�Kilnb�>g_lc][*� ch�qbc]b�[�

jl_m]lcjncih� cm� l_kocl_^*� jbsmc]c[hm� n_h^�ni�jl_m]lc\_� [hnc\cinc]m�qcnbion� `olnb_l�[h[fsmcm�

i`� nb_cl� h__^,� Fh� inb_l� ]iohnlc_m� [hnc\cinc]m� [l_� [p[cf[\f_� ni� nb_� a_h_l[f� jo\fc]� ch�

jb[lg[]c_m� [h^�nb_cl�gcmom_�cm�[fmi� `_[mc\f_�&I_ps*�0..0',�Qb_�_]ihigc]�]imn�[mmi]c[n_^�

qcnb�nl_[ncha�]fchc][f�j[nc_hnm�b[pcha�[hncgc]li\c[f�l_mcmn[hn�\[]n_lc[f�ch`_]ncihm�cm�al_[n_l�

nb[h�RP�"2 +3 �gcffcih�&J]Diq[h*�0../',

Qb_�gimn�jligch_hn�g_^c][f� _r[gjf_m� i`�l_mcmn[h]_� ch�bog[h�j[nbia_hm� [l_�

p[h]igs]ch+l_mcmn[hn� _hn_li]i]]c� &SOB'*� g_nbc]cffch+l_mcmn[hn� >YGVN^RUIUIIZX� GZWKZX�

&JOP>'*� [h^� gofnc+l_mcmn[hn� jh_ogi]i]]c*� jm_o^igih[^m� [h^� Bhn_li\[]n_lc[]_[_�

&Pq[lnt*� /7729� Hccgg_l_l*� 0..2',� Qb_m_� ijjilnohcmnc]� j[nbia_hm*� qbc]b�g[chfs� [``_]n�

cggohi]igjligcm_^� j[nc_hnm*� q_l_� hin� ]ihmc^_l_^� cgjiln[hn� j[nbia_hm� 0.+1.� s_[lm�

[ai*�\on�hiq�][om_�m_lciom�ch`_]ncihm�ch�bimjcn[fm�qilf^qc^_�&I_ps*�0..0',� Fh�[^^cncih�ni�

l_mcmn[hn� \[]n_lc[� jl_m_hn� ch� bimjcn[fm*� mnl[chm� i`�gofnc^ga� l_mcmn[hn� \[]n_lc[*� mo]b� [m�

>YWKVYUIUIIZX�VTKZSUTOGK%�8^IUHGIYKWOZS�YZHKWIZRUXOX� [h^�2XINKWOINOG�IURO%�[fmi�][om_�

m_lciom�]iggohcns�[]kocl_^�ch`_]ncihm�&I_ps*� /776',
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/,1,0� S_n_lch[ls�g_^c]ch_�[h^�[hcg[f�bom\�[h^ls

Qb_� om_� i`�[hnc\cinc]m� ch� [hcg[fm� cm� hin� ihfs� fcgcn_^� ni� nb_l[js� \on� [fmi� `il�

jlijbsf[rcm*�g_n[jbsf[rcm�[h^�aliqnb�jligincih,�Ql_[ng_hn�cm�][llc_^�ion�ih�nb_�\[mcm�i`�

[hcg[f� b_[fnb� [h^� q_f`[l_*� [h^� ni� jl_p_hn� _]ihigc]� fimm_m� [mmi]c[n_^� qcnb� ^_[nb� il�

^_]l_[m_^� jli^o]ncpcns� [m� [� l_mofn� i`�cffh_mm,� Mlijbsf[]nc]� nl_[ng_hn� cm� om_^� ni� jl_p_hn�

[hnc]cj[n_^�^cm_[m_�qb_l_[m�g_n[jbsf[rcm�cm�om_^�ni�nl_[n�chcnc[f�^cm_[m_�ch�ch^cpc^o[fm�[h^�

ni� jl_p_hn� `olnb_l� ion\l_[em� ch� nb_� alioj,� >hncgc]li\c[fm� ][h� [fmi� \_� om_^� ch� fiq�

]ih]_hnl[ncihm�ni�ch]l_[m_�nb_�l[n_�i`�aliqnb�[h^�ni�ijncgct_�`__^�]ihp_lmcih�l[n_�`il�nb_�

l_[lcha� i`�`ii^+jli^o]cha� [hcg[fm� &Ph[ls� _n� [b*� 0..2',� Cil� _]ihigc]� l_[mihm*� if^�\on�

mncff�_``c]c_hn�gif_]of_m�[l_�_rn_hmcp_fs�om_^�mo_b�[m�j_hc]cffchm�[h^�n_nl[]s]fch_m�qb_l_[m�

h_q�[hnc\cinc]m�[l_�g[chfs�om_^�ch�bog[h�g_^c]ch_�&P]bq[lt�[h^�@b[mfom+A[h]f[*�0../',�

Eiq_p_l*� nb_cl� mcahc`c][hn� mnlo]nol[f� mcgcf[lcnc_m� f_[^� ni� nb_� jin_hnc[f� i`� l_mcmn[h]_�

i__oll_h]_�ch�bog[h�nl_[ng_hn�&Hb[]b[niolc[hm*� /776',

E_[ps� [hncgc]li\c[f� ^loa� m_f_]ncp_� jl_mmol_� ch� ip_l]liq^_^� jijof[ncihm� i`�

jli^o]ncih�[hcg[fm�]l_[n_m�`[pil[\f_�_hpclihg_hnm�\inb�`il�nb_�_g_la_h]_�[h^�nb_�mjl_[^�

i`� [hnc\cinc]� l_mcmn[hn� a_h_m� [giha� [hcg[f� [h^� tiihinc]� gc]liila[hcmgm� &Cl[hefch*�

/777',� Wiihinc]�\[]n_lc[� mo]b�[m� m[fgih_ff[_� [h^�@[gjsfi\[]n_lm� [h^�]igg_hm[fm� mo]b�

[m� 2XINKWOINOG� IURO� [h^� _hn_li]i]]c� mjl_[^� _[mcfs� \_nq__h� [hcg[fm� [h^� bog[hm,� Fh�

Bolij_� [h^�RP� l_mcmn[hn� mnl[chm� i`�nb_m_� \[_n_lc[� b[p_� \__h� [mmi]c[n_^�qcnb� nb_� om_� i`�

[hnc\cinc]m� ch� [hcg[fm� &GBQ>@>O*� /777',� >m� [� ]ihm_ko_h]_*� nb_� om_� i`�[hnc\cinc]m� ch�

[hcg[fm*�j[lnc]of[lfs�[m�aliqnb�jligin[hnm*�b[m�l_]_hnfs�l_]_cp_^�ch]l_[mcha�[nn_hncih�[m�[�

]ihnlc\oncha� `[]nil� ch� nb_� chn_lh[ncih[f� _g_la_h]_� i`� [hnc\cinc]� l_mcmn[hn� \[]n_lc[� ch
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bog[hm� &GBQ>@>O*� /777',� >� ]igjf_n_� \[h� i`� nb_cl� om_� cm� _rj_]n_^� ch� Bolij_[h�

]iohnlc_m�\s�0..3� &Hccgg_l_l*�0..2',

/,1,1� >ko[]ofnol_

Tcnb� nb_� chn_hmc`c][ncih� i`�[ko[]ofnol_� [ko[nc]� ila[hcmgm� [l_� e_jn� ch� ^_hm_�

jijof[ncihm� qbc]b� ch]l_[m_� mom]_jnc\cfcns� ni� ch`_]nciom� ^cm_[m_m,� @ihnlif� i`� \[]n_lc[f�

ch`_]ncihm� qcnb� [hnc\cinc]m� b[m� \__h� ]iggih� ih� `cmb� [h^� mblcgj� `[lgm� &Pilog*� /7779�

Q_h^_h]c[� [h^� ^_� f[� M_h[*� 0../'*� [h^�giffome�b[n]b_lc_m� &>f^_lg[h*� /770',� Qb_s� [l_�

om_^� nb_l[j_onc][ffs*� qb_h� [h� ion\l_[e� i`�^cm_[m_� i]]olm� ch� nb_� msmn_g� [h^� mig_ncg_m�

jlijbsf[]nc][ffs*�[n�ncg_m�i`�̂ cm_[m_�lcme�&Fhafcm*�0...',�Eiq_p_l*�ch�m_p_l[f�]iohnlc_m*�nb_�

l[ha_� i`�^loam� f_a[f� `il�om_� ch�[ko[]ofnol_� cm�p_ls� fcgcn_^�^o_� ni� l_aof[nils�[h^�g[le_n�

jli\f_gm� &>f^_lg[h� [h^�Jc]b_f*� /770',� Qb_� `clmn� [hnc\cinc]m� om_^�q_l_� mofjbih[gc^_m�

[h^� n_nl[]s]fch_m*� [h^� f[n_l*� [fiha�qcnb� nb_� ch^omnls�aliqnb*� [hnc\[]n_lc[f� ]b_ginb_l[js�

\_][g_�a_h_l[fct_^�qcnb�nb_�om_�i`�jin_hnc[n_^�mofjbih[gc^_m� &Fhafcm*�0...',�Qb_�om_�i`�

[hnc\cinc]m� ]ihncho_^�ni� ch]l_[m_�ohncf� nb_� chnli^o]ncih�i`�_``_]ncp_�p[]]ch_m� ch�m[fgihc^�

`[lgcha�l_^o]_^�^l[mnc][ffs�[hnc\cinc]�om[a_�&Dl[p_�_n�[b*� /7779�Fhafcm*�0...',�>fn_lh[ncp_�

g_nbi^m�ni�`cabn�[a[chmn�^cm_[m_m�ch�[ko[]ofnol_�mo]b�[m�nb_�om_�i`�cggohimncgof[hnm�[h^�

jli\cinc]m�qcff� [fmi�jli\[\fs�]ihnlc\on_� ni� l_^o]ncihm� ch� [hnc\cinc]� om[a_� &S_lm]bo_l_� _n�

[b*�0...9�?lch]eh_ff�[h^�A[fgi*�0..3',

>giha� nb_� [hnc\cinc]m� ch� om_*� irsn_nl[]s]fch_� b[m� \_]ig_� nb_� gimn� jijof[l�

^loa� nb_l[js� ch� [ko[]ofnol_� ^o_� ni� cnm� ^_gihmnl[n_^� _``c][]s*� fiq� ]imn� [h^� fiq� nirc]cns�

&>f^_lg[h�[h^�Jc]b_f*� /7709�Pb[i*�0../',�Eiq_p_l*�^o_�ni�\ch^cha�qcnb�m_[q[n_l�\ilh_�

^cp[f_hn� ][ncihm� &JaXX�[h^�@[XX*� nb_�\ci�[p[cf[\cfcns�i`�n_nl[]s]fch_m� ch�m[fgihc^m� cm� fiq
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ch�nb_�g[lch_�_hpclihg_hn� &?ole[�_n�[b*� /775',�?_mc^_m�n_nl[]s]fch_m� [h^�nb_�jin_hnc[n_^�

mofjbih[gc^_m*� inb_l� [hnc\cinc]m� mo]b� [m� nb_� kochifih_m� irifchc]� []c^� [h^� `fog_koch_*�

[h^� `fil`_hc]if� [l_�om_^� `il�[ff� nsj_m� i`�\[]n_lc[f� ch`_]ncihm� ch]fo^cha�]f[mmc][f�pc\lcimcm*�

]if^� q[n_l� pc\lcimcm*� `oloh]ofimcm*� [h^� s_lmchcimcm� &?ole[� _n� [b*� /7759� Pb[i*� 0../',�

J[]lifc^_m� b[p_� fcgcn_^� om_� mch]_� nb_� g[dilcns� i`� `cmb� \[]n_lc[f� j[nbia_hm� [l_� al[g+�

h_a[ncp_*�biq_p_l�_lsnbligs]ch�cm�i`�mig_�om_�[a[chmn�\[]n_lc[f�ec^h_s�^cm_[m_� &Ql_p_m+�

?liqh*� 0...',� Qb_� hcnli`ol[hm� [h^� ]bfil[gjb_hc]if� q_l_� om_^� ch� nb_� j[mn� \on� ^o_� ni�

gon[a_hc]� jlij_lnc_m� [h^� ][m_m� i`� [jf[mnc]� [h_gc[*� l_mj_]ncp_fs*� nb_cl� om_� cm� hiq�

^cm]iol[a_^�&?ole[�_n�[b*� /775',

Qb_�om_�i`�[hnc\cinc]m�ch�[ko[]ofnol_�b[m�\__h�[mmi]c[n_^�qcnb�nb_�^_p_fijg_hn�

i`�l_mcmn[hn� j[nbia_hm� &>f^_lg[h� [h^�Jc]b_f*� /7709� Pihcg*� /7779� >iec*� 0...9� Fhafcm*�

0...9� Q_h^_h]c[� [h^�^_� f[�M_h[*� 0../*� 0..0',� Fh� G[j[h*� Bolij_� [h^�RP� `cmb�j[nbia_hm�

mo]b� [m� @OHWOU� GTMZORRGWZS%� @'� XGRSUTOIOJG%� .KWUSUTGX� XGRSUTOIOJG%� .'� N^JWUVNORG%�

2J\GWJXOKRRG� YGWJG� b[p_� \__h� l_jiln_^� ni� \_� l_mcmn[hn� ni� ^c``_l_hn� [hnc\cinc]m� [h^� nb_cl�

l_mcmn[h]_�b[m�\__h�[mmi]c[n_^�qcnb�nb_�jl_m_h]_�i`�l_mcmn[h]_�a_h_nc]�_f_g_hnm�&jf[mgc^m'�

]i^cha� `il� l_mcmn[h]_� &Pilog*� /777',� Jofncjf_� l_mcmn[hn� @'� NGW[K^O� b[m� [fmi� \__h�

[mmi]c[n_^�qcnb�nb_�om_�i`�[hnc\cinc]m� ch�>mc[h� mblcgj� `[lgm� &Q_h^_h]c[�[h^�^_� f[�M_h[*�

0..0',� Fh� [^^cncih*� mch]_� nb_�gimn� ]iggih�om_� cm� pc[�g_^c][n_^� `__^*� ^olcha� nb_l[js� [�

al_[n� jlijilncih� i`�[hnc\cinc]m� _hn_l� chni� nb_� _hpclihg_hn� [m� [� l_mofn� i`�f_[]bcha� `lig�

`_]_m� [h^�oh_[n_h�g_^c][n_^�`__^,�Qbcm�l_mofnm�ch�bcab�fi][f�]ih]_hnl[ncihm�i`�[hnc\cinc]m�

ch�nb_�q[n_l�]igj[lng_hn�[h^�[^dichcha�m_^cg_hnm�i`�̀ cmb�[h^�mblcgj�`[lgm�_rjimcha�nb_�

\[]n_lc[f� `fil[� `lig� m_^cg_hnm� [h^� nb_� qcf^� `[oh[� ni� m_f_]ncp_� jl_mmol_� `il� l_mcmn[h]_�

&P[go_fm_h�_n�[b*� /770\9�Blpce�_n�[b*� /7729�Ql_p_m�[h^�?liqh*�0...9�Q_h^_h]c[�[h^�^_

/.
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f[� M_h[*� 0..09� H|gg_l_l*� 0..29� I[fhg_l[� _n� [f,*� 0..2',� Pig_� [hnc\cinc]m*� mo]b� [m�

n_nl[]s]fch_m*� ][h� []]ogof[n_� [h^�j_lmcmn� `il� fiha� j_lci^m� i`�ncg_� ch�g[lch_� m_^cg_hnm�

&P[go_fm_h� _n� [f,*� /770[9� I[fog_l[�_n� [f,*� 0..29� H|gg_l_l*� 0..2',� Qbcm� mcno[ncih� fce_fs�

nlcaa_lm�nb_�m_f_]ncih�[h^�^cmm_gch[ncih�i`�l_mcmn[h]_�ch�nb_�[oni]bnbihiom�\[]n_lc[f�`fil[,�

Fh�[^^cncih*�nb_l_�cm�[�lcme�i`�nl[hmgcmmcih�i`�l_mcmn[hn�a_h_m�`lig�nb_�[oni]bnbihiom�`fil[�

ni�bog[h�j[nbia_hm� &Qil[hti� _n� [b*� /7619� Colombcn[�_n� [f,*� 0..1',� Eiq_p_l*� nb_� lcme�i`�

nl[hm`_l� i`�mo]b� l_mcmn[h]_� ni� a_h_l[f� bog[h� ]ihmog_lm� \s� [hs� i`�nb_� jimmc\f_� lion_m�

[jj_[lm�ni�\_� fiq�[h^�qiof^�\_�l[nb_l�`i][fct_^�ch�l[q�`cmb�]ihmog_lm� `lig�jf[]_m�qcnb�

nlijc][f�]fcg[n_m� il�ch�j_ijf_�qcnb�]fim_�]ihn[]n�qcnb�`cmb�&Pgcnb�_n�[f,*� /7729�>f^_lg[h�

[h^�E[mncham*� /776',

/,1,2� Eilnc]ofnol_

Fh�bilnc]ofnol_*� mnl_jnigs]ch�[h^�irsn_nl[]s]fch_� [l_�nb_�gimn�om_^�[hnc\cinc]m�

&J]J[hom� [h^� Pni]eq_ff*� 0../',� Qb_s� [l_� g[chfs� om_^� ih� [jjf_*� j_[l*� [h^� l_f[n_^�

ilh[g_hn[f� nl__m,� >fmi*� a_hn[gs]ch*� ch�I[nch�>g_lc][*� [h^� irifchc]� []c^*� ch� Fml[_f*� [l_�

om_^�ni� ]ihnlif�^c``_l_hn�\[]n_lc[f� ^cm_[m_m�i`�p_a_n[\f_�[h^�`locn�]lijm� &J]J[hom� _n� [f,*�

0..0',� Qb_� _``c][]s�i`�nb_m_� [hnc\cinc]m�b[m�\__h�^cgchcmb_^�ch�mig_� l_acihm� ^o_�ni� nb_�

_g_la_h]_� i`� [hnc\cinc]+l_mcmn[hn� mnl[chm� i`� j[nbia_hm,� Qb_� al_[n_mn� ]ih]_lh� cm� nb[n�

mjl[scha�[hnc\cinc]m�ch�nb_�ij_h�_hpclihg_hn�[h^�ip_l�f[la_�[l_[m�i`�f[h^�gcabn�ch]l_[m_�

nb_� `l_ko_h]s� i`�l_mcmn[h]_� a_h_m*� qcnb� nb_� lcme� i`�nb_m_� a_h_m� `ch^cha� nb_cl�q[s� chni�

bog[h�j[nbia_hm� &J]J[hom� [h^� Pni]eq_ff*� 0../9�J]J[hom� _n� [b*� 0..0',� Fh� [^^cncih*�

`locnm� [h^� mig_�p_a_n[\f_m� [l_� i`n_h� ]ihmog_^�oh]iie_^�nbom� l_mcmn[hn�\[]n_lc[� [l_� hin�

ecff_^�&P[fs_lm*� /777',�K_p_lnb_f_mm*� [hnc\cinc]m�[l_�mncff�nb_�gimn�_``_]ncp_�[h^�_]ihigc]

//
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niifm� `il� nb_� g[h[a_g_hn� i`� mig_� i`�gimn� ^_p[mn[ncha� jf[hn� ^cm_[m_m� &J]J[hom� [h^�

Pni]eq_ff*�0../',

/,2� DBKBQF@�?>PFP�CLO�>KQF?FLQF@�OBPFPQ>K@B�QO>KPCBO

O_mcmn[h]_�][h�\_�_cnb_l�chb_l_hn�il�[]kocl_^,� Fhb_l_hn�l_mcmn[h]_� cm� [�l_mofn�i`�

nb_� hilg[f� a_h_nc]*� mnlo]nol[f*� il� jbsmcifiac][f� mn[n_� i`� [� gc]liila[hcmg,� >]kocl_^�

l_mcmn[h]_� i]]olm� qb_h� nb_� ila[hcmg� b[m� \__h� [\f_� ni� _cnb_l� ^_p_fij� l_mcmn[h]_� \s�

mjihn[h_iom�gon[ncih� il� b[m� []kocl_^� [� l_mcmn[h]_�g_]b[hcmg� `lig� [h� _rn_lh[f� miol]_�

&Iiq*� /777',� Qb_� l_mcmn[h]_� g_]b[hcmgm� ][h� [lcm_� ch� \[]n_lc[� \s� ih_� i`� nqi� g_[hm8�

]fcligimig[f�gon[ncih� `JK� TU[U� l_mcmn[h]_'� il�\s� [hs�i`�nb_�g_]b[hcmgm� i`�bilctihn[f�

a_h_�nl[hm`_l,� Qb_�nl[hm`_l[\f_�l_mcmn[h]_�a_h_m*� il�^_n_lgch[hnm*� ilcach[n_� `lig�gon[n_^�

\[]n_lc[f�biom_e__jcha�a_h_m�[h^�`lig�h[nol[f�l_mcmn[hn�a_h_m�ilcach[ncha�`lig�[hnc\cinc]+�

jli^o]cha�gc]liila[hcmgm�&@[nls�_n�[f,*�0..1',

/,2,/� @bligimig[f�il�1K�9U[U�l_mcmn[h]_

1K�TU[U�l_mcmn[h]_�cm�i`n_h�nb_�l_mofn�i`�[�mchaf_�il�gofncjf_�a_h_nc]�gon[ncihm,�

Po]b�gon[ncihm� [l_� ][ff_^� mjihn[h_iom�il�aliqnb�^_j_h^_hn� &Iiq*� /777'� [h^�][h�i]]ol�

[n�nb_�l[n_�i`�ih_�j_l�gcffcih�ni�ih_�j_l�\cffcih�&GBQ>D>O*� /777',�Jon[ncihm� ][h�][om_�

]bligimig[f� a_h_m� nb[n� omo[ffs� ]i^_� `il� [hnc\cinc]� m_hmcncpcns� ni� mn[ln� ]i^cha� `il�

l_mcmn[h]_*� fce_� nb_� [fn_l[ncih�i`�nb_� [hnc\cinc]� n[la_n� mo]b�nb[n�nb_� [hnc\cinc]� cm�hi� fiha_l�

chbc\cnils*� il� nb_� [fn_l[ncih� i`� nb_� j_lg_[\cfcns� i`� nb_� ]_ff*� l_^o]cha� chnl[]_ffof[l�

]ih]_hnl[ncih� i`� nb_� [hnc\cinc]� \_fiq� nb[n� h__^_^� `il� chbc\cncih� i`� aliqnb� il� ecffcha�

"A[TV[Tfagd\T`e&� +3325�@;J797H&�+333#(
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/,2,0� Eilctihn[ffs�[]kocl_^�l_mcmn[h]_

Qb_� g_]b[hcmgm� i`� bilctihn[f� nl[hm`_l� ch]fo^_8� nl[hm`ilg[ncih*� [� jli]_mm�

qb_l_\s� [�h[e_^�jc_]_�i`�AK>� cm� n[e_h�oj�\s� [�]igj_n_hn�\[]n_lc[f� ]_ff9� nl[hm^o]ncih*�

qb_l_\s� nb_� ^ihil�AK>� cm� j[]e_^� chni� nb_� ][jmc^� i`�[�\[]n_lcijb[a_� [h^� chd_]n_^� chni�

nb_� l_]cjc_hn� ]_ff� ojih� mo\m_ko_hn� ch`_]ncih9� [h^� ]ihdoa[ncih*� ch� qbc]b� jf[mgc^m*� [h^�

nl[hmjimihm*� ][h�g_^c[n_� nb_cl� iqh� nl[hm`_l� `lig� ^ihil� ni� l_]cjc_hn� ]_ffm� \s� [�jli]_mm�

qbc]b� l_kocl_m� ]_ff+ni+]_ff� ]ihn[]n� nblioab� [� m_r� jcfom� &Ql_pilm� _n� [f*� /764',� Qb_� f[nn_l�

g_]b[hcmg� cm� ]ihmc^_l_^� ni� \_� nb_� g[ch� jli]_mm� \s� qbc]b� [hnc\cinc]+l_mcmn[h]_� a_h_m�

^cmm_gch[n_�[giha�\[]n_lc[f�jijof[ncihm�&Oiq_+J[ahom�[h^�J[t_f*� /777',

/,2,0,/� Bf_g_hnm�i`�bilctihn[f�nl[hmgcmmcih

Mf[mgc^m�&0�e\j+</..�e\j'�[l_�][j[\f_�i`�[onihigiom�l_jfc][ncih�[h^�][h�\_�

mjl_[^�ni�g_g\_l�i`�nb_�m[g_�mj_]c_m�[h^�inb_l�mj_]c_m*�[m�q_ff�[m�p_lnc][ffs*�ni�^[oabn_l�

]_ffm� &I_qch*� /7709� P]bq[lt� [h^� @b[mfom+A[h]f[*� 0../',� Fh� [^^cncih*� ]ihdoa[ncp_�

jf[mgc^m�g[s� [fmi�g_^c[n_� nb_� nl[hm`_l�i`�hih� ]ihdoa[ncp_�jf[mgc^m*�qbc]b� [l_� omo[ffs�

mg[ff_l� [h^� _rcmn� ch� nb_�bimn� ch� [�bcab_l�]ijs�hog\_l� nb[h� ]ihdoa[ncp_�jf[mgc^m*�qb_h�

nb_s� \inb� l_mc^_� ch� nb_� m[g_� ^ihil� ]_ffm� &Ql_pilm� _n� [f,*� /765',� Pig_� \[]n_lc[� [l_�

]ihmc^_l_^�âjligcm]oiomä*�\_][om_�ih]_�nb_s�b[p_�[]kocl_^�[hnc\cinc]+l_mcmn[hn�jf[mgc^m*�

ch`l[+� [h^� chn_l+mj_]c_m� nl[hm`_l� i`� l_mcmn[h]_� i]]olm� cll_mj_]ncp_� i`� nb_� _hpclihg_hn*�

qb_nb_l�il�hin�[hnc\cinc]m�[l_�jl_m_hn�&H`l[]b[niolc[hm*� /776',�Ql[hmjimihm�[h^�chnyalihm�

[fmi� jf[s� [h� cgjiln[hn� lif_� ch� nb_� bilctihn[f� nl[hmgcmmcih� i`�[hnc\cinc]� l_mcmn[hn� a_h_m,�

Ql[hmjimihm� &:� /� ej\� + � 4.� e\j'� []n� [m� gi\cf_� _f_g_hnm� nb[n� âdogjä� `lig� ih_� AK>�

gif_]of_�ni� [hinb_l�&Lfm_h*� /777',� Qb_s�^i�hin�jimm_m�l_jfc][ncih�msmn_gm� [h^�nb_l_`il_

/1

IXac`WfVXW�h\e[� aXc^\dd\`_� `Y�e[X�V`ajc\Z[e�`h_Xc)� =fce[Xc�cXac`WfVe\`_� ac`[\U\eXW�h\e[`fe�aXc^\dd\`_)



gomn� chn_al[n_� `il� nb_cl� mn[\f_� g[chn_h[h]_� chni� l_jfc][ncih+jli`c]c_hn� p_]nil�gif_]of_m�

mo]b�[m�]bligimig[f�AK>�il�jf[mgc^m�ch�nb_�]_ff� &P]bq[lt�[h^�@b[mfom+A[h]f[*�0../',�

Fhnyalihm� []n� [m� chm_lncih� mcn_m� `il� l_mcmn[hn� a_h_m� nb[n� `ilg� gi\cf_� ][mm_nn_m� qbc]b�

_h]i^_� l_mcmn[h]_�g_]b[hcmgm� ni� m_p_l[f� ^loam*� [h^� _p_h� b_[ps�g_n[fm*� acpcha� lcm_� ni�

gofncjf_� l_mcmn[hn� mnl[chm� &Lfm_h*� /777',� Qb_m_� a_h_� ][mm_nn_m� l_jl_m_hn� mg[ff� gi\cf_�

_f_g_hnm�i`�f_mm�nb[h�0�e\j,�Qb_�nl[hm`_l_h]_�i`�]ihdoa[ncp_�gi\cf_�_f_g_hnm�cm�nlcaa_l_^�

\s�PLP�l_mjihm_m�ni�AK>�^[g[a_�ch�nb_�jl_m_h]_�i`�[hnc\cinc]m�&?_[\_l�_n�[f,*�0..2',
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/,3� EVMLQEBPFP�>KA�L?GB@QFSBP

Qb_� g[ch� bsjinb_mcm� i`�nb_� nb_mcm� cm� nb[n� [hncgc]li\c[f� l_mcmn[h]_� ch� g[lch_�

_hpclihg_hnm� ][h�\_� [mm_mm_^�[h^�chn_ljl_n_^�gil_� []]ol[n_fs�omcha� [�mj_]c`c]� alioj� i`�

\[]n_lc[,� P_]ih^[ls�bsjinb_m_m�[l_�nb[n�`l_ko_h]c_m�i`�l_mcmn[h]_�&CO'�[l_�ch`fo_h]_^�\s�

nb_�m[gjfcha�mcn_*�m[gjf_�nsj_�[h^�m_[mih*�[h^�nb[n�nb_�mom]_jnc\cfcns�i`�g[lch_�\[]n_lc[�ni�

m_p_l[f�[hnc\cinc]m�cm�ch`fo_h]_^�\s�nb_�m_[mih�[h^�\[]n_lc[f�a_hom,

Qi�n_mn�nb_m_�bsjinb_m_m�1�g[ch�i\d_]ncp_m�b[^�ni�\_�`of`cff_^8

/,� Qi� jl_m]l__h� [�\[]n_lc[f� alioj� omcha� [� m_f_]ncp_� ]ofnol_� g_^c[� ]ihn[chcha�

[hnc\cinc]*� [h^� ni� ^_n_lgch_� nb_�CO�i`�nb_�g[lch_�\[]n_lc[f� `fil[�i`�0� nsj_m� i`�m[gjf_m�

i\n[ch_^�`lig�1�^c``_l_hn�_hpclihg_hnm�^olcha�0�m_[mihm,

0,� Qi� c^_hnc`s� nb_� \[]n_lc[f� `fil[� m_f_]n_^� jl_pciomfs� \s� g_[hm� i`� nb_�

]igjf_g_hn[ls�ch`ilg[ncih�i\n[ch_^�`lig�jb_hinsjc]�[h^�a_hinsjc]�g_nbi^m,

1,� Qi� [mm_mm� nb_� mom]_jnc\cfcns� i`� nb_� m_f_]n_^� \[]n_lc[f� `fil[� ni� ^c``_l_hn�

[hnc\cinc]m�[h^�ni�chn_ljl_n�nb_�l_mofnm�[]]il^cha�ni�nb_�m_[mih�[h^�\[]n_lc[f�a_h_l[,

/3

IXac`WfVXW�h\e[� aXc^\dd\`_� `Y�e[X�V`ajc\Z[e�`h_Xc)� =fce[Xc�cXac`WfVe\`_� ac`[\U\eXW�h\e[`fe�aXc^\dd\`_)



@E>MQBO� 08� MOBP@OBBKFKD� LC�J>OFKB� ?>@QBOF>�RPFKD� Q@?P� JBAFRJ�
TFQE� LQ@� >KA� >PPBPPJBKQ� LC� QEB� COBNRBK@V� LC� OBPFPQ>K@B� LC�
?>@QBOF>I� CILO>� LC� PBAFJBKQP� >KA� JRPPBIP� COLJ� 1� J>OFKB�
BKSFOLKJBKQP�FK�0�PB>PLKP

0,/� FKQOLAR@QFLK

Qb_�`l_ko_h]s�i`�l_mcmn[h]_�&CO'�cm�[�p[fo_�nb[n�mbiqm�nb_�f_p_f�i`�l_mcmn[h]_�i`�

nb_� \[]n_lc[f� jijof[ncih� ni� [� j[lnc]of[l� [hnc\cinc]� ch� [h� _hpclihg_hn,� Qbcm� p[fo_� cm�

i\n[ch_^�\s�]ofnolcha�\[]n_lc[�ch�g_^c[�qcnb�[h^�qcnbion�nb_�[^^cncih�i`�[h�[hnc\cinc]�[h^�

][f]of[ncha�nb_�j_l]_hn[a_�i`�\[]n_lc[�[\f_�ni�aliq�ch�nb_�jl_m_h]_�i`�mo]b�[hnc\cinc],�Qbcm�

g_nbi^�b[m�nqi�g[ch�^c``c]ofnc_m8� ]ofnol_�g_nbi^m�b[p_�nb_� fcgcn[ncihm�nb[n�f_mm�nb[h�/#�

i`�nb_� nin[f�pc[\f_�gc]li`fil[�cm� []no[ffs�]ofnol_^� [h^�m_]ih^fs*� [hs�]ofnol_�g_^c[�[ffiq�

nb_�aliqnb�i`�ko[hncn[ncp_fs�[h^�ko[fcn[ncp_fs�^c``_l_hn� mo\jijof[ncihm,� Qbom*� nb_� ]bic]_�

i`�g_^c[� ch`fo_h]_m� nb_� CO�^_n_]n_^� &Pgcnb� _n� [b*� /772',�Eiq_p_l*� cn� cm� moaa_mn_^� nb[n�

_p_h� qcnb� nb_� mbiln]igcham*� nbcm� g_nbi^� l_g[chm� nb_� \_mn� q[s� [p[cf[\f_� `il�

oh^_lmn[h^cha� nb_� cgj[]n� i`� [hnc\[]n_lc[fm� ih� nb_� ]igjimcncih� i`� g[lch_� gc]li\c[f�

]iggohcnc_m�&E_lqca�[h^�Dl[s*� /775'�[h^�g[s�\_�gil_�m_hmcncp_�nb[h�]b_gc][f�[h[fsmcm�

`il�[hnc\[]n_lc[f�l_mc^o_m�ch�nb_�_hpclihg_hn�&E_lqca�_n�[b*� /775',

Qbcm� n_]bhcko_� l_kocl_m� nb[n� [� m_f_]ncp_�\l_[ejichn�]ih]_hnl[ncih� i`�nb_� [a_hn�

\_� _gjclc][ffs� _mn[\fcmb_^,� O_mcmn[h]_� cm� nb_h�^_`ch_^� [m� nb_� [\cfcns�ni� `ilg�]ifihc_m� ih�

g_^c[� ]ihn[chcha� nb_� \l_[ejichn� ]ih]_hnl[ncih� i`� [hnc\cinc]� &Molm_ff� _n� [b*� /774',� Fh�

nb_ils*� nbl__� [jjli[]b_m� ]iof^� \_� om_^� ni� m_n� [� mocn[\f_� \l_[ejichn� ]ih]_hnl[ncih� `il�

mno^c_m�ch�[ko[nc]�_hpclihg_hnm8� /'�\s�l_`_l_h]_�ni�nb_�^cmnlc\oncih�i`�f_p_fm�i`�l_mcmn[h]_�

jl_m_hn�ch�oh^cmnol\_^�gc]li`fil[�i`�nb_�_hpclihg_hn�\_cha�_r[gch_^9�0'�\s�l_`_l_h]_�ni�

[�\l_[ejichn�]ih]_hnl[ncih�jl_pciomfs�_mn[\fcmb_^�`il�nb_� [a_hn�ch� `cmb9� [h^�1'�\s�m_nncha
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nb_�]ih]_hnl[ncih�[n�mo]b�[�f_p_f�nb[n�qiof^�m_f_]n�[ff�]_ffm�]ihn[chcha�l_mcmn[h]_�jf[mgc^m�

&Pgcnb�_n�[b*� /772',� Fh�mno^c_m�i`�bog[h�j[nbia_hm�nb_m_�\l_[ejichn�]ih]_hnl[ncihm�b[p_�

\__h� \[m_^� ih� nb_� ^cmnlc\oncih� i`�gchcgog� chbc\cnils� ]ih]_hnl[ncihm� &JF@'� [h^� nb_�

f_p_fm� i`�l_mcmn[h]_� ]ih`_ll_^� ih� nb_g�\s� a_h_m� _h]i^cha� mj_]c`c]� l_mcmn[h]_� &Molm_ff� _n�

[b*� /774',� Qb_l_� cm� f_mm� ^[n[�[p[cf[\f_� ch�nbcm� l_mj_]n�ni�^_n_lgch_�CO�ch�h[nol[f� [ko[nc]�

jijof[ncihm,� Fh� jl[]nc]_*� gimn� mno^c_m� i`� nb_� `l_ko_h]s� i`� l_mcmn[h]_� &CO'� ni�

irsn_nl[]s]fch_� &LQ@'� ch�nb_m_�_hpclihg_hnm�b[p_�_gjfis_^�[�higch[f� ]ih]_hnl[ncih�i`�

03� ja-gI*� qbc]b� cm� nb_� ]ih]_hnl[ncih� om_^� ch� mno^c_m� i`�nb_� _]ifias� i`�l_mcmn[h]_� ni�

n_nl[]s]fch_m�ch�bog[h�j[nbia_hm�&Pgcnb�_n�[b*� /7729�Molm_ff�_n�[b� /774',

Qb_�^_al__�i`�m_f_]ncih�_r_ln_^�\s�[�higch[f�]ih]_hnl[ncih�i`�[h�[hncgc]li\c[f�

[a_hn�qcff�[fmi�\_�ch`fo_h]_^�\s�nb_�]igjimcncih�i`�nb_�g_^cog�[h^�nb_�n_gj_l[nol_�[h^�

nb_� ncg_� i`� cnm� ch]o\[ncih� &Molm_ff� _n� [b*� /774',� Fh� mno^c_m� i`�g[lch_� gc]li`fil[*� nb_�

ch]fomcih�i`�̂ cp[f_hn�][ncihm�mo]b�[m�JaXå(å�[h^�@[XX�[l_�]ihmc^_l_^�_mm_hnc[f�ni�g[rcgct_�

nb_� hog\_l� i`� ]ifihs� `ilgcha� ohcnm,� Eiq_p_l*� nb_m_� cihm� [l_� ehiqh� ni� chbc\cn� nb_�

\cifiac][f� []ncpcns� i`�LQ@� &Ioh_mn[^� [h^�Diemisl*� /77.',� Qbom�g_^c[� mocn[\f_� `il� nb_�

_hog_l[ncih�i`�g[lch_� m_^cg_hn�gc]li`fil[� [fgimn� ch_pcn[\fs� ]ihn[chm� ]igjih_hnm� nb[n�

l_^o]_�nb_�[]ncpcns�i`�g[hs�[hncgc]li\c[f�[a_hnm� &Molm_ff�_n�[b*� /774',�Kilq_ac[h�mno^c_m�

i`�nb_� `l_ko_h]s�i`�l_mcmn[h]_� ni� LQ@�i`�\[]n_lc[f� `fil[� `lig� m_^cg_hnm� [mmi]c[n_^�qcnb�

`cmb� `[lgm� b[p_� om_^� Qlsjnih_� Pis[� >a[l� &QP>'� [h^� Qlsjnih_� Pis[� @cnl[n_� >a[l�

&QP@>'� qcnb� nb_� ch]fomcih� i`�5.#� m_[�q[n_l� &Eom_pxa� _n� [b*� /77/9� P[go_fm_h� _n� [b*�

/7709� P[h^[[� _n� [b*� /7709� E[hm_h� _n� [b*� /771',� Flcmb� mno^c_m� b[p_� om_^� [� g_^cog�

^_mcah[n_^� 00/4S�qbc]b� ]ihn[chm� 4#� m_[�q[n_l� &H_lls� _n� [b*� /772*� /773*� /774',� Qb_�

gimn� `l_ko_hnfs� om_^� \l_[ejichn� ]ih]_hnl[ncih� ch� nb_m_� mno^c_m� b[m� \__h� 03� ja-gI,
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Eiq_p_l� cn� b[m� \__h� moaa_mn_^� nb[n� ch� QP@>� nbcm� ]ih]_hnl[ncih� g[s� ihfs� _r_ln� [�

m_f_]ncih�jl_mmol_� _kocp[f_hn� ni� 3� ja-gI� &P[h^[[� _n� [b*� /770',� Qb_�om_�i`�[�\l_[ejichn�

]ih]_hnl[ncih� i`�03� ja-gI� ch�Jo_ff_l+Echnih�>a[l� &JE>'� `il� nb_� m_f_]ncih�i`�bog[h�

j[nbia_hm� [mmog_m� nb[n� [ff� \[]n_lc[� ]ihn[chcha� a_h_m� _h]i^cha� mj_]c`c]� l_mcmn[h]_�

g_]b[hcmgm� qcff� \_� ][j[\f_� i`� ]ifihs� `ilg[ncih� oh^_l� nbcm� ^_al__� i`� m_f_]ncih,� >�

l_^o]ncih�ch�nb_�\l_[ejichn�]ih]_hnl[ncih�\_fiq�03� ja-gI�qiof^�l_mofn�ch�[h�ch]l_[m_�ch�

nb_�hog\_l�i`�l_mcmn[hn�\[]n_lc[�qbim_�l_mcmn[h]_�cm�g_^c[n_^�pc[�g_]b[hcmgm�inb_l�nb[h�

nb_� jimm_mmcih� i`�[� mj_]c`c]� l_mcmn[h]_� a_h_� &Molm_ff� _n� [b*� /774',� Qbom*� nb_� m_f_]ncih�

jl_mmol_� _r_ln_^� \s� 03� ja-gI� LQ@� ch� ]ofnol_� g_^c[� qcnb� g[lch_� m[fnm� cm� jli\[\fs�

mcahc`c][hnfs� fiq_l� nb[h� nb[n� l_kocl_^� ni� m_f_]n� `il� mnl[chm�jimm_mmcha� mj_]c`c]� l_mcmn[h]_�

a_h_m,� Fh�il^_l�ni� ]igj_hm[n_� `il�nb_�chbc\cnils�_``_]nm�i`�nb_�^cp[f_hn�][ncihm� ch�nb_�m_[�

q[n_l*� Molm_ff� _n� [f,� &/774'� moaa_mn_^�nb[n�[�mocn[\f_�\l_[ejichn� `il�LQ@� `il�\inb�QP@>�

[h^�00/4S�g_^c[�qiof^�\_� /..+0..� ja-gI,�E_lqca�_n�[f,� &/775'�om_^� /3.� ja-gI�LQ@�

ch�JE>�qcnb�nb_�[^^cncih�i`�5.#� m_[q[n_l�\on�`ioh^�nb[n�nbcm� ]ih]_hnl[ncih�gcmm_^�fiq�

f_p_f�l_mcmn[hn�\[]n_lc[,

Qbcm� mno^s�^_n_lgch_m�qb_nb_l�JE>�jl_j[l_^�qcnb�5.#�m_[q[n_l� &02�jjn'� il�

Qbcimofjb[n_� @cnl[n_� ?cf_� Po]lim_� [a[l� &Q@?P'� [l_� mocn[\f_� g_^c[� `il� i\n[chcha�

l_jl_m_hn[ncp_� \[]n_lc[�qbc]b� ]iof^� \_� om_^� [m� ch^c][nilm� i`�nb_� f_p_f� i`�[hncgc]li\c[f�

l_mcmn[h]_�ch�g[lch_�_hpclihg_hnm,�>^^cncih[ffs*� [�mocn[\f_�\l_[ejichn�i`�LQ@�ni�\_�om_^�

ch� nb_m_� g_^c[� `il� nb_� ^_n_lgch[ncih� i`� `l_ko_h]c_m� i`� l_mcmn[h]_� &CO'� cm� i\n[ch_^,�

Cch[ffs*� nb_� _r[gch[ncih� i`�nb_� CO� i`�1� l_jl_m_hn[ncp_�g[lch_� mcn_m� cm� [mm_mm_^� [h^� nb_�

mocn[\cfcns� i`� omcha� nb_� \[]n_lc[f� `fil[� `lig� m_^cg_hn� [h^� gomm_fm� [m� ch^c][nilm� i`�

[hncgc]li\c[f�CO�i`�nbim_�_hpclihg_hnm�^olcha�^c``_l_hn�m_[mihm�cm�chp_mnca[n_^,
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0,0�J>QBOF>I�>KA�JBQELAP

0,0,/� P[gjfcha

0,0,/,/� P_f_]ncih� i`� nb_� LQ@� \l_[ejichn� ]ih]_hnl[ncih� [h^� ]ofnol_� g_^c[� `il� CO�

[mm_mmg_hn

Ccp_� m[gjf_m� i`� mo\nc^[f� m_^cg_hnm� q_l_� i\n[ch_^*� \s� g_[hm� i`� [� ?cla_+�

B]eg[h� nsj_� al[\� m[gjf_l*� `lig� nb_� \innig� i`�Ecffm\ilioab� Ocp_l� h_[l� [� gohc]cj[f�

ionf_n�jcj_� nb[n� ^cm]b[la_m� nl_[n_^� m_q[a_�`lig�nb_�]cns�i`�@b[lfinn_niqh� &jijof[ncih�i`�

13...',�Lhfs�nb_�ojj_l�f[s_l�&oj�ni�0�]g�ch�^_jnb'�i`�m_^cg_hn�q[m�m[gjf_^,�>ff�m[gjf_m�

q_l_�jf[]_^�ch�mn_lcf_�\[am�[h^�nl[hmjiln_^�ch�[h�chmof[n_^�]ihn[ch_l�qcnb�c]_�j[]em�ni�nb_�

f[\il[nils,�Qb_�]iff_]ncih�q[m�^ih_�ih�J[s�0I(�i`�0..2�qb_h�nb_�q[n_l�n_gj_l[nol_�q[m�

7,4}@�[h^�nb_�m[fchcns�q[m�04�jjn,

-)-),)-�>mm_mmg_hn�i`�nb_�`l_ko_h]s�i`�l_mcmn[h]_�i`�l_jl_m_hn[ncp_�mcn_m

Qbl__� mcn_m� l_jl_m_hn[ncp_� i`�^c``_l_hn� _hpclihg_hnm� ch�Mlch]_� B^q[l^� Fmf[h^�

&MBF'�q_l_�]bim_h�`il�nbcm�mno^s�ch]fo^cha�[h�ol\[h+ch`fo_h]_^�mcn_*�[h�cmif[n_^�mcn_�[h^�[�

gomm_f+[\oh^[hn�mcn_,� P[gjfcha�q[m�^ih_�^olcha�nqi� m_[mihm*� [�q[lg�m_[mih�^olcha�nb_�

gihnbm� i`�Goh_� ni� P_jn_g\_l*� [h^� [� ]if^� m_[mih*� ^olcha� nb_�gihnbm� i`�Kip_g\_l� [h^�

A_]_g\_l� i`�0..2,� Fh� _[]b� i]][mcih*� 4� m[gjf_m� i`�m_^cg_hnm� [h^� 4� m[gjf_m� i`�\fo_�

gomm_fm�!8^YORZX�KJZROX"�]fim_fs�[mmi]c[n_^�qcnb�m_^cg_hnm�q_l_�i\n[ch_^,�B[]b�m[gjf_�i`�

gomm_f�q[m� l_jl_m_hn_^�\s�[�jiif� i`�3� ch^cpc^o[fm�qcnb�[h�[p_l[a_� f_hanb�i`�2� ni� 4� ]g,�

P_^cg_hnm�m[gjf_m�q_l_�n[e_h�`lig�nb_�ojj_l�f[s_l�&oj�ni�0�]g�ch�^_jnb',

Qb_� fi][ncih� ch� Ecffm\ilioab� Op,� ^_m]lc\_^� [\ip_� q[m� ]bim_h� [m� [h� ol\[h+�

ch`fo_h]_^� mcn_,� Lh� Goh_� /5(%X� &q[n_l� n_gj_l[nol_8� /1,5}@9� m[fchcns8� 05,1� jjn'*� [h^
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A_]_g\_l� /3(%X� &q[n_l� n_gj_l[nol_8� +/,0}@9� m[fchcns8� 02,7� jjn'*� m[gjf_m� q_l_� i\n[ch_^�

`lig�nbcm�fi][ncih,�Aolcha�nb_�q[lg�m_[mih�m[gjfcha*�[�?cla_+B]f]g[h�nsj_�al[\�m[gjf_l�

q[m�om_^� `il�i\n[chcha� nb_� m_^cg_hnm*� [h^�ismn_l�niham�q_l_� om_^�ni� i\n[ch�nb_�gomm_fm�

`lig� nb_�\_^� i`�nb_�lcp_l,�Aolcha� nb_�]if^� m_[mih� m_^cg_hnm�q_l_�i\n[ch_^�omcha� [� fiha�

g_n[ffc]�mjiih*�[h^�gomm_fm�q_l_�]iff_]n_^�g[ho[ffs�`lig�nb_�chn_l+nc^[f�\_^*�^olcha�fiq�

nc^_,� Qb_� mbil_m� i`�@[j� Bagihn*� [n� nb_� _[mn� mc^_� i`�Bagihn� ?[s*� q_l_� ]bim_h� [m� [h�

cmif[n_^�mcn_�^o_�ni� cnm� m][l]_�jijof[ncih�[h^�nb_�l_f[ncp_fs�fiha�^cmn[h]_�ni� [hs�ch^omnlc[f�

]_hn_l� il� `[lgm,� Lh� >oaomn� /0(åX� &q[n_l� n_gj_l[nol_8� 00,0}@9� m[fchcns8� 05,7� jjn'*� [h^�

A_]_g\_l�1%X� &q[n_l�n_gj_l[nol_8� .,0}@9� m[fchcns8� 04,6�jjn'*� m[gjf_m�q_l_�i\n[ch_^�`lig�

nb[n� fi][ncih,� ?inb�nsj_m� i`�m[gjf_m*� m_^cg_hnm� [h^�gomm_fm*�q_l_�n[e_h� `lig�nb_� chn_l+

nc^[f�b_^�i`�[�li]es� ]l[a,� Cch[ffs*� ^o_� ni� cnm� al_[n_mn� []ncpcns� i`�gomm_f� `[lgcha� ch�MBF*�

Joll[s� Ocp_l� q[m� ]bim_h� [m� [� gomm_f+[\oh^[hn� mcn_,� Lh� P_jn_g\_l� /.(� &q[n_l�

n_gj_l[nol_8� 0.,4}@9� m[fchcns8� 03,7� jjn'*� [h^�Kip_g\_l�00 X� &q[n_l�n_gj_l[nol_8� 2,1}@9�

m[fchcns8� 02,0�jjn'*� m[gjf_m�q_l_� i\n[ch_^� `lig�nb_� chn_l+nc^[f�b_^�i`�nb_� lcp_l� ch�Hcham�

@[mnf_� Mlipch]c[f� M[le,� P_^cg_hn� m[gjf_m� `lig� nb_� cmif[n_^� [h^�gomm_f+[\oh^[hn� mcn_m�

&^olcha� \inb� m_[mihm'� q_l_� i\n[ch_^� \s� g_[hm� i`�[� fiha� g_n[ffc]� mjiih*� ^caacha� nb_�

mol`[]_�i`�nb_�b_^�i`�nb_� mbil_*� [h^�nb_�gomm_fm�q_l_�^_n[]b_^� `lig�nb_� [fa[_� il� mnih_m�

m_nnf_^� ih� nb_� \_^� ch� 4� l[h^ig� jichnm,� >ff� m[gjf_m� q_l_� jf[]_^� ch� mn_lcf_� \[am� [h^�

nl[hmjiln_^�ch�[h�chmof[n_^�]ihn[ch_l�qcnb�c]_�j[]em�ohncf�[llcp[f�ni�nb_�f[\il[nils,

0,0,0� Ml_j[l[ncih�i`�nb_�[hnc\cinc]�mni]e�mifoncih�[h^�]ofnol_�g_^c[

Qb_� [hnc\cinc]� n_mn_^� q[m� irsn_nl[]s]fch_� bs^li]bfilc^_� &Pcag[',� >� mni]e�

mifoncih�]ihn[chcha� /...� ja-gI�i`�[]ncp_�^loa�q[m�jl_j[l_^,�Qb_�[hnc\cinc]�jiq^_l�q[m

,*
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^cmmifp_^� ch�^cmncff_^�q[n_l�[h^� `cfn_l� mn_lcfct_^� &.,00� ulg'� &Pn_lcnijÅ'*� [h^�om_^�qcnbch� /�

biol�i`�jl_j[l[ncih,

Cil� nb_� m_f_]ncih� i`�nb_� LQ@� \l_[ejichn*� Jo_ff_l+Echnih� >a[l� &JE>'� &jE�

5,2*� Lric^�In^,'� jl_j[l_^�qcnb�5.#� i`�Fhmn[hn�L]_[hÅ� mshnb_nc]� m_[q[n_l� &02�jjn� `ch[f�

m[fchcns'*� [m� l_]igg_h^_^� \s� Ioh_mn[^� [h^� Diemisl� &/77.'*� [h^� Qbcimofjb[n_� @cnl[n_�

?cf_�Po]lim_�&Q@?P'�&jE�6*4*�Lric^�In^,'�g_^c[�q_l_�om_^,�?inb�g_^c[*�JE>�jl_j[l_^�

qcnb�5.#� mshnb_nc]� m_[q[n_l�[h^� Q@?P�g_^c[�q_l_�jl_j[l_^� ch� nbl__� /� I� af[mm� \innf_m�

g[^_�oj� ni�210*� 234� [h^�246�gI,�Jifn_h�g_^c[�q_l_�]iif_^�ni� 3.}@� [h^�nb_h�[giohnm�

i`�26*�02�[h^�/0�gI�i`�LQ@�mni]e�mifoncih�q_l_�[^^_^�l_mj_]ncp_fs*�ch�il^_l�ni�\lcha�nb_�

nin[f�pifog_�ni�26.�gI,� Qbcm�ko[hncns�cm�l_kocl_^�ni�jl_j[l_�02�jf[n_m�]ihn[chcha�0.�gI�

i`�g_^c[�i`�_[]b�]ih]_hnl[ncih�&/..*�3.�[h^�03�ja-gI*�l_mj_]ncp_fs',

Cil� nb_� [mm_mmg_hn� i`� CO� i`� l_jl_m_hn[ncp_� mcn_m*� ihfs� Q@?P� g_^cog�

]ihn[chcha�[�]ih]_hnl[ncih�i`�/..� ja-gI�LQ@�q[m�om_^,� Qb_�jl_j[l[ncih� `iffiq_^�q[m�

nb_�m[g_�[m�^_m]lc\_^�[\ip_,

0,0,1� Ml_j[l[ncih�i`�nb_�m[gjf_m

Jomm_fm�q_l_� lchm_^�qcnb�mn_lcf_� mshnb_nc]� m_[q[n_l�[h^�nb_cl�^ca_mncp_�af[h^m�

q_l_�l_gip_^�[m_jnc][ffs,� P_^cg_hnm� [h^�gomm_fm� &^ca_mncp_�af[h^m'�q_l_�bigia_hct_^*�

^olcha�1+2�gchon_m�omcha�[�Pnig[]b_lÅ�\f_h^_l*�[h^�m_lc[ffs�^cfon_^�ch�[oni]f[p_^�Fhmn[hn�

L]_[hÅ� mshnb_nc]� m_[q[n_l,� >fckoinm� i`�3.� jI�i`�nb_�^cfoncihm�q_l_�jf[n_^*� ch�^ojfc][n_*�

ih� nb_� ]ofnol_� g_^c[� qcnb� [h^� qcnbion� LQ@*� [h^� mjl_[^� qcnb� [� af[mm� mj[nof[,� Qb_�

ch]o\[ncih�j_lci^� `il� nb_� jf[n_m� `lig� nb_� m_^cg_hn� m[gjf_m� om_^� `il� m_f_]ncha� [h� LQ@�

\l_[ejichn�q[m�5�^[sm�[n� F3}@,�Qb_�ch]o\[ncih�j_lci^�`il�nbim_�jf[n_m�`lig�m_^cg_hn�[h^

,+
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gomm_f�m[gjf_m�om_^�`il�[mm_mmcha�CO�q[m�3� ^[sm�[n�nb_�m[g_�n_gj_l[nol_�&/3}@'�mch]_�cn�

q[m� i\m_lp_^� nb[n� [`n_l� 5� ^[sm� mig_�\[]n_lc[f� ]ifihc_m�q_l_� `ioh^�hin� ni� b_�pc[\f_� `il�

mo\m_ko_hn� _rj_lcg_hnm,� >`n_l� nb_� ch]o\[ncih*� nb_� g_[h� p[fo_m� i`�nqi� l_jfc][n_m� q_l_�

^_n_lgch_^�[h^�_rjl_mm_^�[m�@CR-a�n[echa�chni�[]]iohn�nb_�^cfoncih�`[]nil,�Qb_�CO�p[fo_�

q[m� ][f]of[n_^�\s�^cpc^cha� nb_�hog\_l�i`�]ifihc_m� ch� nb_�jf[n_m� ]ihn[chcha�LQ@�\s�nb_�

hog\_l�i`�]ifihc_m�ch�nb_�jf[n_m�qcnbion�LQ@�[h^�gofncjfscha�nbcm�`[]nil�\s�/..,

0,0,2� Pn[ncmnc][f�[h[fsmcm

Ac``_l_h]_m� [giha� nb_� CO� p[fo_m� i\n[ch_^� `lig� nb_� ^c``_l_hn� LQ@�

]ih]_hnl[ncihm� om_^� `il�nb_� m_f_]ncih�i`�nb_�LQ@�\l_[ejichn�q_l_� ^_n_lgch_^�\s� [�ih_+

q[s�[h[fsmcm�i`�p[lc[h]_�&>KLS>',�Ac``_l_h]_m�[giha�`[]nilm�chpifp_^�ih�nb_�CO�`lig�

nb_� l_jl_m_hn[ncp_� mcn_m8� nsj_� i`�mcn_*� nsj_� i`�m[gjf_*� [h^� m_[mih�q_l_� ^_n_lgch_^�\s� [�

nbl__+q[s�>KLS>,� Fh�\inb�][m_m� [�mn[ncmnc][f� mcahc`c][h]_� f_p_f�i`�.,.3�q[m�om_^,�>fmi*�

ch�\inb� ][m_m*� nb_� ^[n[�q[m� mko[l_� liin� nl[hm`ilg_^�jlcil�ni� [h[fsmcm� ni�g__n� nb_�gi^_f�

[mmogjncihm�i`�hilg[f�^cmnlc\oncih,

0,1� OBPRIQP

0,1,/� P_f_]ncih�i`�LQ@�\l_[ejichn�]ih]_hnl[ncih�[h^�]ofnol_�g_^c[�`il�CO�[mm_mmg_hn�

Qb_� hog\_l� i`� ]ifihs� `ilgcha� ohcnm� &@CR'� i\n[ch_^� `lig� nb_� m_^cg_hn�

m[gjf_m� ]ill_mjih^cha� ni� _[]b� LQ@� ]ih]_hnl[ncih� [h^� nb_cl� l_mj_]ncp_� `l_ko_h]s� i`�

l_mcmn[h]_� &CO'� [l_� ch^c][n_^�ch�>jj_h^cr�>,f� [h^�Q[\f_m�0,/� [h^�0,0,� Qb_�l_mofnm� mbiq�

[h�_rj_]n_^�^_]l_[m_�i`�nb_�CO�[m� nb_�]ih]_hnl[ncih�i`�LQ@� ch�\inb�g_^c[�ch]l_[m_,� Lh�

Q@?P�g_^cog*�_p_h�[n�nb_�]ih]_hnl[ncih�i`�/..�ja-gI�i`�LQ@*�\[]n_lc[f�]ifihc_m�]iof^

,,
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aliq�\on�nb_cl�p[lc_ns�q[m�fcgcn_^�ni�ih_�il�nqi�^cmnch]n�nsj_m�i`�]ifihc_m,�Qb_m_�]ifihc_m�

q_l_�1�gg�^c[g_n_l�ih�[p_l[a_�[h^�]b[l[]n_lct_^�ni�\_�^[le�al__h�qcnb�[�^[le�il�\f[]e�

mjin� ch�nb_� ]_hn_l,� Mf[n_m� [n�]ih]_hnl[ncihm� i`�03� [h^�3.� ja-gI� i`�LQ@� mbiq_^�bcab_l�

hog\_lm� [h^� kocn_� mcgcf[l� p[lc_nc_m� i`� ]ifihc_m,� Qbim_� ]ifihc_m� m__g_^� ni� \_fiha� ni�

^c``_l_hn�\[]n_lc[f� mj_]c_m*� mig_�q_l_� al__h*� al__h�qcnb�\f[]e� ]_hn_l_^� mjin*� s_ffiq� il�

]l_[g� ]ifil� ]ifihc_m,� Qb_� CO� p[fo_� i\n[ch_^� `lig� nb_� jf[n_m� [n� ]ih]_hnl[ncih� i`�03�

ja-gI�i`�LQ@� &4.,.#'�q[m� mcahc`c][hnfs�bcab_l� &M�;�.,.0'� nb[h�nb[n�i\n[ch_^� `lig�nb_�

jf[n_m� [n� /..� ja-gI� i`�LQ@� &11,5#'*� [h^� nb_� CO� p[fo_� i\n[ch_^� `c+ig� jf[n_m� [n� nb_�

]ih]_hnl[ncih� i`�3.� ja-gI� i`�LQ@� &20,7#'� q[m� bcab_l�\on� hin� mcahc`c][hnfs� ^c``_l_hn�

`lig� nb[n� ih_� i\n[ch_^� [n� /..� ja-gI� i`�LQ@,� Lh� nb_� JE>� jf[n_m� nb_l_� q[m� m][l]_�

]ifihs�aliqnb�[n� [ff�]ih]_hnl[ncihm�i`�LQ@*� [h^�ch�g[hs�jf[n_m� nb_l_�q[m�hi� aliqnb�[n�

[ff,�Qb_l_`il_�nb_�CO�q[m�p_ls�fiq�_p_h�[n�nb_�fiq_mn�LQ@�]ih]_hnl[ncih,

>�al_[n�^c``_l_h]_�q[m�hinc]_^�ch�nb_�_``_]n�i`�nb_�LQ@�ih�nb_�]ifihs�aliqnb�

ch�nb_m_�nqi�g_^c[,� @ifihs�aliqnb�q[m�bcab_l�ch�JE>�jf[n_m�nb[n�^c^�hin�]ihn[ch�LQ@�

ch� ]igj[lcmih� qcnb� Q@?P� jf[n_m*� \on� nb_� ijjimcn_� mcno[ncih� i]]oll_^� qcnb� nb_� jf[n_m�

]ihn[chcha�LQ@,� Qb_� ]ifihs�]iohnm� ch�Q@?P� jf[n_m� ]ihn[chcha�LQ@�q_l_�go]b�bcab_l�

nb[h�nb_�ih_m�ch�JE>�jf[n_m*� nbom*�nb_�^c``_l_h]_m�ch�CO�ih�\inb�g_^c[�[l_�f[la_� &Q[\f_m

0,/� [h^�0,0',

Fn�q[m� i\m_lp_^� nb[n� [`n_l� [h� ch]o\[ncih�j_lci^�i`�5^� [n� /3}@� ]ifihs� aliqnb�

q[m� _r]_mmcp_� mch]_� mig_� ]ifihc_m�q_l_�ip_lf[jjcha� [h^�mig_�i`�nb_g� [jj_[l_^�hin�ni�

\_�pc[\f_�g[echa�`olnb_l�[h[fsmcm�^c``c]ofn,

-.
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0,1,0� Cl_ko_h]s�i`�l_mcmn[h]_�i`�l_jl_m_hn[ncp_�mcn_m

Qb_�>KLS>�mbiq_^� [� mn[ncmnc][ffs� mcahc`c][hn� nbl__+q[s� chn_l[]ncih�\_nq__h�

mcn_*�nsj_�i`�m[gjf_�[h^�m_[mih�!;�,�.,.1',� Lp_l[ff�n_mnm�ch]fo^cha�\inb�g[ch�_``_]nm� [h^�

chn_l[]ncihm�q_l_� mnlihafs�mcahc`c][hn� `il�nb_� `[]nilm� mcn_� [h^�nsj_�i`�m[gjf_� !;�+�.,../'�

[h^�[fmi�mcahc`c][hn�`il�m_[mih�!;�;�.,./',�M[clm�i`�g_[hm�q_l_�]igj[l_^�\s�n+n_mnm�qcnb�[�

?ih`_llihc�[^domng_hn�`il�[�nin[f�i`�02�]igj[lcmihm,

Fh� Ecffm\ilioab� Op,*� nb_� CO� `ioh^� ch� m_^cg_hnm� &56,7#'� q[m� mcahc`c][hnfs�

bcab_l� !;� ,� .,.2'� nb[h� nb[n� i\n[ch_^� `clig� gomm_fm� &7,5#'*� ^olcha� nb_� q[lg� m_[mih�

&Q[\f_m� 0,1*� 0,2� [h^� >jj_h^c]_m� >0*� >1',� Aolcha� nb_� ]if^� m_[mih*� [a[ch*� m_^cg_hnm�

mbiq_^�bcab_l�\on�hin�mcahc`c][hnfs�^c``_l_hn�!;�-�.,14'� f_p_fm�i`�l_mcmn[h]_�nb[h�gomm_fm�

&CO;2/,0#� [h^� /6,1#*� l_mj_]ncp_fs'� &Q[\f_m� 0,3*� 0,4� [h^�>jj_h^c]_m�>2*� >3'� &Ccaol_�

0 (/#(

Fh� @[j� Bagihn*� nb_� CO� `ioh^� ch� m_^cg_hnm� &6,4� #'� q[m� fiq_l*� \on� hin�

mcahc`c][hnfs� ^c``_l_hn� !;� -� .,14'*� nb[h� nb_� i\n[ch_^� `lig�gomm_fm� &/5,1� #'*� ^olcha� nb_�

q[lg� m_[mih� &Q[\f_m� 0,5*� 0,6� [h^� >jj_h^c]_m� >4*� >5',� Aolcha� nb_� ]if^� m_[mih*�

m_^cg_hnm� [h^�gomm_fm� mbiq_^� mcgcf[l� f_p_fm� i`�l_mcmn[h]_� &CO� ;� 14,7� #� [h^� 15,/� #*�

l_mj_]ncp_fs'�&Q[\f_m�0,7*�0,/.�[h^�>jj_h^c]_m�>6*�>7'�&Ccaol_�0,/',

Fh�Joll[s�Op,*�nb_�CO�`ioh^�ch�m_^cg_hnm�&6,.�#'�q[m�mcahc`c][hnfs�fiq_l�!;�,�

.,.0'� nb[h� nb_� i\n[ch_^� `lig�gomm_fm� &46,/� #'*� ^olcha� nb_�q[lg� m_[mih� &Q[\f_m� 0,//*�

0,/0*� >jj_h^c]_m� >fL*� > ff',� Aolcha� nb_� ]if^� m_[mih*� m_^cg_hnm� [h^�gomm_fm� mbiq_^�

mcgcf[l�f_p_fm�i`�l_mcmn[h]_�&CO�;�34,0�#�[h^�32,0�#*�l_mj_]ncp_fs'�&Q[\f_m�0,/1*�0,/2�[h^�

>jj_h^c]_m�>/0*�>/1'�&Ccaol_�0,/',
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Q[\f_�0,/,� @ifihs�]iohnm�ih�[p_l[a_�[h^�l_mcmn[h]_� `l_ko_h]s�i`�m_^cg_hn�m[gjf_m� `lig
Ecffm\ilioab�Op,� ]ofnol_^�ch�Q@?P�qcnb�[h^�qcnbion�^c``_l_hn�]ih]_hnl[ncihm
aY�EJ9

P[gjf_ .�uca-gI�LQ@ 03�ja-gI�LQ@ 3.�ja-gI�LQ@ /..�ja-gI�i`�LQ@
hog\_l @CR-a :=L*Z CO :=L*Z CO :=L*Z CO

g_[h g_[h &#' g_[h &#' g_[h &#'
/ ,)-.i,+� 4)3+�i]F� 24)3/ 2,26�rfL .1)/0 0).0�i]F� /.)03
0 3,2.r/.X -).-�i]FR 21,.4 -)00�i]FR /2)-- /,40r/.X 1.,.7
1 /,4.r/. 3)-0�i]FR 0,)01 1)+3�i]FR .2)42 0)-3�i]FR .-)42
2 /,.1r/. /)+-�i]FR .4)+3 0),-i,+R 27,54 -)/3�i]FR -/)+.
3 /,23r/. ,)-0�i]FR 31)-, 1)-0�i]FR 21,/. 3,3.r/. .2)4.

J_[h
P^

04)40
0/,44

/-)4+
3,52

..)2-
5,24

IW4� efT`WTdW�WXh\Tf\a`
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Q[\f_�0,0,� @ifihs�]iohnm�ih�[p_l[a_�[h^�l_mcmn[h]_�`l_ko_h]s�i`�m_^cg_hn�m[gjf_m� `lig
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l_mcmn[h]_�l[hacha� `lig�.,0� ni� /,4#,�Qb_�LQ@� ]ih]_hnl[ncih�i`�/..� ja-gI�om_^� ch�nbcm�

mno^s�l_mofn_^�ch�[�CO�i`�.,0#�`il�m_^cg_hnm�`lig�[�mcn_�ch`fo_h]_^�\s�[�m_q[a_�ionf_n,

Fh� nbcm� mno^s*� bcab_l� p[fo_m� i`�CO�q_l_� i\n[ch_^� `il� LQ@� omcha� Q@?P� nb[h�

JE>�g_^c[,� JE>� cm� [� a_h_l[f�g_^cog�nb[n� [ffiqm� nb_�aliqnb�i`�[�qc^_� mj_]nlog� i`�

[_li\c]� b_n_linlijbc]� \[]n_lc[� qb_l_[m� Q@?P� cm� [� m_f_]ncp_� g_^cog,� Qb_� bcab�

]ih]_hnl[ncihm� i`�\cf_� m[fnm*� nbcimof`[n_� [h^� ]cnl[n_� [h^� nb_� mnliha� [fe[fchcns� ch� Q@?P�

f[la_fs� chbc\cn� nb_� aliqnb� i`� Bhn_li\[]n_lc[]_[_� [h^� inb_l� \[]n_lc[f� aliojm� qbcf_
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jligincha� nb_� aliqnb� g[chfs� i`�pc\lcim*� [h^� inb_l� a_h_l[� ni� [� f_mm_l� ^_al__� mo]b� [m�

.KWUSUTGX%� ;NUYUHGIYKWOZS%� >NK\GTKRRG%� ;XKZJUGRYKWUSUTGX%� ;XKZJUSUTGX� &?ifch]b_m�

_n�[f,*� /7669�Qbigjmih�_n�[f,*�0..2',� Fn�cm�jimmc\f_�nb[n�\[]n_lc[�qcnb�nb_�[\cfcns�ni�aliq�ch�

nb_�jl_m_h]_�i`�mo]b�chfcc\cnilm�ch�Q@?P�b[p_�^_p_fij_^�l_mcmn[h]_�g_]b[hcmgm�nb[n�[fmi�

]ih`_l�jlin_]ncih�`lig�LQ@,� Lh_�i`�nb_�l_mcmn[h]_�g_]b[hcmgm� `ioh^�ni�\_� []ncp[n_^� ch�

2'� IURO� ch� nb_� jl_m_h]_� i`�\cf_� m[fnm� [l_� _``for� jogjm� l_kocl_^� ni� nif_l[n_� nb_� _hn_lc]�

_hpclihg_hn� &Qb[h[mmc� _n� [b*� /775',� Pig_� _``for� jogjm� [l_� ehiqh� ni� b[p_� qc^_�

mo\mnl[n_� []ncp[ncih*� ch]fo^cha� [hnc\cinc]m*� \ci]c^_m*� ^_n_la_hnm*� [h^� inb_l� [hnc\[]n_lc[fm�

&Kce[c^i*� /7769� S[h� ?[g\_e_� _n� [f,*� 0..19� Hog[l� [h^� P]bq_ct_l*� 0..3',� D_h_m�

_h]i^cha� LQ@� l_mcmn[h]_� \s�g_[hm� i`�_``for�g_]b[hcmgm� b[p_� \__h� `ioh^� ch� m_p_l[f�

\[]n_lc[f� a_h_l[� ch]fo^cha� @OHWOU%� .KWUSUTGX%� [h^�;XKZJUSUTGX� &@bijl[� [h^�Oi\_lnm*�

0../',�O_mcmn[h]_�ni�\cf_�cm� [fmi� [mmi]c[n_^�ni�]b[ha_m�ch�nb_�ion_l�g_g\l[h_�jlin_chm� ch�

pc\lcim� &T[ha�_n�[f,*�0..1'�qbc]b�g[s�]ih`_l�fiq�f_p_f�l_mcmn[h]_�ni�LQ@,�Eiq_p_l*�nb_�

bcab_l�]iohnm� i`�@CR-a�i\n[ch_^� `lig�nb_�Q@?P�g_^c[�ch�]igj[lcmih�qcnb�nbim_� `lig�

JE>�jf[n_m� ]ihn[chcha�LQ@� [fmi� moaa_mnm�nb[n�nb_� [hncgc]li\c[f� []ncpcns�i`�LQ@�gcabn�

b[p_�\__h�chbc\cn_^�\s�nb_�]igjih_hnm� i`�nb_�Q@?P�g_^c[,� Qbcm�q[m� [fmi� moaa_mn_^�\s�

Q_h^_h]c[� [h^� ^_� f[�M_h[� &0..0'�qbi� ]igj[l_^�\[]n_lc[f� ]iohnm� i\n[ch_^� `lig�00/4B�

Wi\_fQm� g_^cog*� Q@?P� [h^� ;XKZJUSUTGX&.KWUSUTGX� m_f_]ncp_� [a[l� ]ihn[chcha� 03�

ja-gI�i`�LQ@,

Qb_�g[ch�i\d_]ncp_m� i`�nbcm� mno^s�q_l_� ni� ^_n_lgch_� nb_�g_^c[�\_mn� mocn_^� ni�

`ch^cha� l_jl_m_hn[ncp_�g[lch_� _hpclihg_hn[f�\[]n_lc[�nb[n�]iof^�\_�om_^� [m� ch^c][nilm� i`�

l_mcmn[h]_� [h^� ni� i\n[ch� [� mocn[\f_� LQ@� ]ih]_hnl[ncih� ni� \_� om_^� [m� [�\l_[ejichn,� Qb_�

^cp_lmcns� i`�\[]n_lc[f� ]ifihs� nsj_m� ih�Q@?P�g_^cog�q[m� mcgcf[l�qb_h�omcha� 3.� il� 03
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uca-gI�i`�LQ@,� Pch]_�nb_�CO�p[fo_m�q_l_�hin�mcahc`c][hnfs�^c``_l_hn�\_nq__h�jf[n_m�[n�3.�

[h^� /..� ja-gI� LQ@*� 3.� ja-gI� q[m� m_f_]n_^� [m� nb_� gimn� mocn[\f_� \l_[ejichn�

]ih]_hnl[ncih� `il� mo\m_ko_hn� m[gjfcham,� Jo_ff_l+Echnih� [a[l� jl_j[l_^� qcnb� 5.#�

m_[q[n_l�&02jjn'�q[m�hin�m_f_]n_^�^o_�ni�nb_�m][l]_�]ifihs�aliqnb,

Jo_ff_l+Echnih� [a[l� cm� l_]igg_h^_^� `il� m_hmcncp_� n_mnm� ^o_� ni� nb_� f[]e� i`�

chn_l`_l_h]_�ni� [hnc\cinc]m� &?[lls� /7549�E_lqca*� /7759�K@@IP*�0..1',� Qbcm�g_^cog�b[m�

[fmi�\__h�om_^�ch�inb_l� mno^c_m� [mm_mmcha�`l_ko_h]c_m�i`�l_mcmn[h]_� &E_lqca�_n� [b*� /775',�

Jo_ff_l+Echnih�[a[l�cm� [�g_^cog�om_^�ni�l__ip_l�[�qc^_�l[ha_�i`�b_n_linlijbc]�\[]n_lc[�

qb_l_[m�Q@?P�cm�om_^�`il�m_f_]ncha�jl_mogjncp_�pc\lcim,�Ml_+m_f_]ncha�[�mj_]c`c]�alioj�i`�

\[]n_lc[�ni� [mm_mm� nb_� f_p_f�i`�l_mcmn[h]_�ch�nb_�_hpclihg_hn�gchcgct_�]b[ha_m�ch�CO�^o_�

ni� p[lc[ncih� ch� \[]n_lc[f� jijof[ncihm*� nb_l_`il_� nb_� chn_ljl_n[ncih� i`�^c``_l_h]_m� ch� CO*�

`lig�^c``_l_hn�mcn_m�il�`lig�nb_�m[g_�mcn_�^olcha�^c``_l_hn�m_[mihm*�omcha�m_f_]ncp_�]ofnol_�

g_^c[�gcabn�\_�gil_� nb_� ]ihm_ko_h]_� i`�[]kocmcncih� i`�g_]b[hcmgm� i`�l_mcmn[h]_� i`�[�

j[lnc]of[l�jijof[ncih,

0,2,0� Cl_ko_h]s�i`�l_mcmn[h]_�i`�l_jl_m_hn[ncp_�mcn_m

Fh� a_h_l[f*� nb_� p[fo_m� i`�@CR-a� &`lig�jf[n_m�qcnbion� LQ@'� ch�gomm_fm� q_l_�

bcab_l�nb[h�nbim_�ch�m_^cg_hnm�^olcha�nb_�q[lg�m_[mih*�qcnb�nb_�_r]_jncih�i`�Joll[s�Op�

qb_l_�nb_�p[fo_m�ch�gomm_fm�[h^�m_^cg_hnm�q_l_�mcgcf[l,�>�mcgcf[l�mcno[ncih�i]]oll_^�`il�

nb_� LQ@+l_mcmn[hn�\[]n_lc[*� qcnb� nb_� _r]_jncih� i`�Ecffm\ilioab�Op�qb_l_� nb_� p[fo_m� ch�

gomm_fm� [h^� m_^cg_hnm�q_l_� [fmi� mcgcf[l,� Qbcm� a_h_l[f�nl_h^�g[s�\_�^o_� ni� nb_� `[]n� nb[n�

gomm_fm� [l_� m_mmcf_� `cfn_l+`__^_lm� &il� momj_hmcih+`__^_lm'� nb[n� ]ih]_hnl[n_� j[lnc]of[n_�

g[nn_l�ch]fo^cha�\[]n_lc[f�]_ffm�&Ho_b�[h^�@b[h*� /7639�Pn[\cfc�_n�[b*�0..3',� Fn�cm�jli\[\f_
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nb[n� nb_� [\oh^[h]_� i`� momj_h^_^� ila[hc]� g[nn_l� ch� `[lg� e\fXe&� mo]b� [m� Joll[s� Op*�

m[nol[n_m� nb_�jin_hnc[f� `cfn_l�][j[]cns�i`�gomm_fm�qbc]b�g[s�_rjf[ch�nb_� mcgcf[l�\[]n_lc[f�

^_hmcnc_m� `ioh^�ch�gomm_fm� [h^�m_^cg_hnm,� Qb_� `cfnl[ncih�[]ncpcns�i`�nb_�gomm_f�8'� KJZROX�

^_]l_[m_m� [m� nb_� ]ih]_hnl[ncih�i`�momj_h^_^�`ii^� ch]l_[m_m� &P]bofn_*� /753',� Qb_� f[]e�i`�

^c``_l_h]_� ch� nb_� @CR-a� i`�l_mcmn[hn�\[]n_lc[� `lig� m_^cg_hnm� [h^�gomm_f� m[gjf_m� `lig�

Ecffm\ilioab�Op�gcabn�\_� _rjf[ch_^�]ihmc^_lcha� nb_� fce_fs�al_[n�jlijilncih�i`�l_mcmn[hn�

\[]n_lc[� `cfn_l_^� \s� gomm_fm� `lig� nb[n� _hpclihg_hn� nb[n� g[s� [fmi� m[nol[n_� nb_cl� `cfn_l�

][j[]cns,

Qb_� p[fo_m� i`�@CR-a� ch� nb_� m[gjf_m� ^_]l_[m_^� ^olcha� nb_� ]if^� m_[mih*� [m�

_rj_]n_^,� >�^_]l_[m_�ch�\[]n_lc[f�hog\_lm�b[m�\__h�l_jiln_^�ch�m_^cg_hnm*� m_[q[n_l�[h^�

\cp[fp_m� ^olcha� `[ff� [h^�qchn_l� &@[p[ffi� _n� [f,*� /7779� I[�Oim[�_n� [f,*� 0../9� @li]c� _n� [f,*�

0../9� Pn[\cfc� _n� [f,*� 0..3',� Fh� gomm_fm� nb_� ^_]l_[m_� q[m� go]b� gil_� g[le_^� nb[h� ch�

m_^cg_hnm*� _cnb_l� ch� nb_� jf[n_m� nb[n� ^c^� hin� ]ihn[ch� LQ@� &l_jl_m_hncha� nb_� qbif_�

jijof[ncih� i`� \[]n_lc[� [\f_� ni� aliq� ch� Q@?P'� [m� ch� nb_� ih_m� nb[n� ^c^� ]ihn[ch� LQ@�

&l_jl_m_hncha� nb_� mo\jijof[ncih� i`�LQ@+l_mcmn[hn� \[]n_lc[',� Qb_� jbsmcifiac][f� []ncpcns�

[h^�b_h]_� nb_� `cfnl[ncih� l[n_m� i`�\cp[fp_m� [l_� ]fim_fs� l_f[n_^� ni� n_gj_l[nol_,� Fn�b[m� \__h�

hinc]_^�nb[n�[n�fiq�n_gj_l[nol_m�nb_� `cfnl[ncih�l[n_�i`�8'� KJZROX�^lijm�g[le_^fs�&P]bofn_*�

,420%)

Qb_� CO� p[fo_m� i\n[ch_^� `lig� nb_� \[]n_lc[f� `fil[� i`�m_^cg_hnm� [h^� gomm_fm*�

m[gjf_^� [n� _[]b� i`� nb_� 1� l_jl_m_hn[ncp_� mcn_m� ^olcha� nqi� m_[mihm*� mbiq_^� g[le_^�

^c``_l_h]_m� ^olcha�nb_�q[lg� m_[mih� _mj_]c[ffs�qcnbch�Ecffm\ilioab�Op,� [h^�Joll[s�Op,�

Qb_�CO�p[fo_m� [giha� nb_�1� mcn_m� [fmi� p[lc_^�g[le_^fs�^olcha� nb_�q[lg� m_[mih,� Aolcha�

nb_� ]if^� m_[mih� nb_� ^c``_l_h]_m�q_l_� mg[ff_l,� Qb_� CO� ^c``_l_h]_m� i`�nb_� \[]n_lc[f� `fil[
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`lig� m_^cg_hnm� [h^�gomm_fm� m__g� ni�\_�^o_� ni� ^c``_l_hn� l_[mihm� nb[n� ^_j_h^�g[chfs� ih�

nb_�e\fX&� [h^�m_]ih^[lcfs�ni� nb_�m_[mih,� Fn�g_[hm�nb[n�[ff�nb_�nbl__�`[]nilm� [h[fst_^�ch�nbcm�

mno^s8� m[gjf_� nsj_*� mcn_� [h^� m_[mih*� b[p_� [� mcahc`c][hn� _``_]n� ch^cpc^o[ffs� [h^� ch�

]ig\ch[ncih�ih�nb_�p[fo_m�i`�CO�i\n[ch_^,

Ecffm\ilioab� Op,� cm� [h� ol\[h+ch`fo_h]_^� mcn_� nb[n� l_]_cp_m� nb_� nl_[n_^�

^cm]b[la_m� i`� @b[lfinn_niqh� ]cnsåm� m_q[a_,� Johc]cj[f� q[mn_� q[n_l� omo[ffs� l_]_cp_m�

]b_gc][f� ]igjioh^m� om_^� ch�g_^c]ch_� nb[n� [l_� ihfs� j[lnc[ffs� g_n[\ifct_^� \s� j[nc_hnm�

qbc]b*� nia_nb_l� qcnb� gofncjf_� l_mcmn[hn� \[]n_lc[*� [l_� hin� `offs� _fcgch[n_^� ^olcha� nb_�

m_q[a_� jolc`c][ncih�jli]_mm� [h^*� nbom*� l_f_[m_^� ch� nb_� [ko[nc]� _hpclihg_hn� &?_ff� _n� [b*�

/7619� Eclm]b� _n� [f,*� /7779� H|gg_l_l*� 0..2',� ?[]n_lc[f� `fil[� i`�m_^cg_hnm� `clig� m_q[a_�

]ihn[chm� [� ]igjf_r� ]igjimcncih� i`� l_mcmn[hn� a_h_m� &>h^_lm_h� [h^� P[h^[[*� /772',�

Fh^omnlc[f�q[mn_m*�]ihn[chcha�b_[ps�g_n[fm*�[fmi� `[pil�gofncjf_�l_mcmn[hn�\[]n_lc[�&?[s[�_n�

[f,*� /764',�E_h]_*� cn�q[m� _rj_]n_^�nb[n�nb_�bcab_mn� f_p_fm� i`�CO�q_l_� aicha�ni�\_� ch�nbcm�

mcn_� [h^*� nb_l_`il_*� nb_� CO�p[fo_m� ch� m_^cg_hnm� `ioh^� ^olcha� nb_�q[lg� m_[mih� &56,7#'�

[h^� ]if^� m_[mih� &2/,0#'� q_l_� hin� moljlcmcha� mch]_� nb_s� l_`f_]n� nb_� m_f_]ncp_� jl_mmol_�

_r_ln_^�\s�[hnc\cinc]m� [h^�inb_l�]b_gc][f�]igjicg^m�gimn�jli\[\fs�jl_m_hn�ch�nbcm�ech^�

i`�_hpclihg_hn,� Fh�nbcm� mcn_*�g[le_^fs�fiq_l�f_p_fm� i`�CO�q_l_� `ioh^� ch�gomm_fm� nb[h�ch�

m_^cg_hnm� ch�\inb�m[gjfcha�m_[mihm*�q[lg�[h^�]if^,� Qbom*� nb_�CO�p[fo_m�i\n[ch_^� `lig�

gomm_fm�[jj[l_hnfs�^i�hin�l_`f_]n�nb_�m_f_]ncp_�jl_mmol_�`lig�ol\[h�jiffoncih�]igj[l_^�ni�

m_^cg_hnm,�Jomm_fm� `cfn_l�jf[henihc]�\[]n_lc[�`lig�nb_�mollioh^cha�q[n_l�]ifogh�&Pn[\cfc�

_n� [f,*� 0..3',� Eiq_p_l*� cha_mn_^�\[]n_lc[�gcabn�\_� ch� [�gc]li_hpclihg_hn� ^cmnch]n� `lig�

nb_�ionmc^_�m_^cg_hn[f�_hpclihg_hn,�Fh�`[]n*�gomm_fm�b[p_�fiq�\ci+]ih]_hnl[ncih�jin_hnc[f�

`il�gimn� [hnc\cinc]m*� ch]fo^cha�LQ@� &I_�?lcm� [h^�Miofcko_h*� 0..2',� @ish_� _n� [f,� &/775'
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`ioh^� [� mbiln_l�b[f`+fc`_� `il�j_lmcmn_h]_� i`�LQ@� ch�gomm_fm� nb[h� ch� m_^cg_hnm*� `lig� [h�

_hpclihg_hn� [mmi]c[n_^�qcnb� `g`cmb� [ko[]ofnol_� [h^�]ihmc^_l_^� nbcm� ^loa�b[m� _rnl_g_fs�

nl[hmc_hn� l_n_hncih� chmc^_� nb_m_� chp_ln_\l[n_m,� Fh� ]ihnl[mn*� LQ@� ch� g[lch_� m_^cg_hnm� cm�

p_ls�mn[\f_�[h^�][h�j_lmcmn�gihnbm�il�_p_h�s_[lm� &P[go_fm_h�_n� [b*� /7709�T_mnih*� /777*�

I[fog_l[� _n� [b*� 0..2',� Qb_l_`il_*� nb_� jl_mmol_� _r_ln_^� \s� nbim_� ]igjioh^m� gcabn� \_�

go]b� fiq_l� chmc^_� gomm_fm� nb[h� ionmc^_� nb_g� ch� [hs� _hpclihg_hn� nb[n� ]ihn[chm�

[hncgc]li\c[fm,

Fh�@[j�Bagihn�[h^�Joll[s�Op,� mcgcf[l�nl_h^m�ch�LQ@�l_mcmn[h]_�j[nn_lhm�q_l_�

ch� ]ihnl[mn� ni� nb_� nl_h^� ch�Ecffm\ilioab�Op,� Aolcha� nb_�q[lg� m_[mih*� nb_� CO� `ioh^� ch�

m_^cg_hnm� q[m� 6,4#� [h^� 6,.#� ch� @[j� Bagihn� [h^� Joll[s� Op,*� l_mj_]ncp_fs,� Qb_m_�

p[fo_m�q_l_�mcahc`c][hnfs�fiq_l�nb[h�nb[n�ih_�`lig�Ecffm\ilioab�Op,� &56,7#',�K_cnb_l�i`�

nb_m_� _hpclihg_hnm� qcnb� fiq� CO� cm� _rjim_^� ni� ]b_gc][f� jiffon[hnm� il� ^ig_mnc]�

q[mn_q[n_lm� ni� [� ]ihmc^_l[\f_� ^_al__,� Fh� nb_� gomm_f+[\oh^[hn� mcn_� &Joll[s� Op,'*� [�

mcahc`c][hn�^c``_l_h]_�ch�nb_�CO�p[fo_m�\_nq__h�nb_�\[]n_lc[f�`fil[�`lig�m_^cg_hnm�&6,.#'�

[h^� gomm_fm� &46,/#'� q[m� `ioh^� ^olcha� nb_� q[lg� m_[mih,� Qbcm� ^c``_l_h^_� i`� CO� cm�

jli\[\fs�nb_�l_`f_]ncih�i`�nb_�^c``_l_h]_�ch�nb_�]igjimcncih�i`�nb_�\[]n_lc[f�`fil[*� [\f_�ni�

aliq� ch� Q@?P*� \_nq__h� m_^cg_hnm� [h^� gomm_fm,� Pig_� ^_al__� i`� m_f_]ncpcns� ch� nb_�

mnig[]b�\[]n_lc[f� `fil[� `cfn_l_^�\s�\cp[fp_m*� ch]fo^cha�gomm_fm� b[m� \__h�l_jiln_^� &Ho_b�

[h^�@b[h*� /763',� Qbcm� m_f_]ncih� ch�gomm_fm� cm� j[lnfs� [� ]ihm_ko_h]_� i`�nb_� jl_m_h]_� i`�

honlcncih[f� \[]n_lcifsnc]� fsmitsg_m� &?cle\_]e� [h^�J]E_h_ls*� /760'� [h^� [fmi� jli\[\fs�

^o_� ni� nb_� jl_m_h]_� i`� h[nol[f� chbc\cnilm� chpifp_^� ch� bimn� ^_`_hm_,� Jomm_fm� jli^o]_�

[hncgc]li\c[f�j_jnc^_m�[m�j[ln�i`�cnm�chh[n_�bimn�^_`_hm_�g_]b[hcmg�`il�nb_�^_mnlo]ncih�i`�

\[]n_lc[�ch�jb[ai]sn_m�[h^�b_gifsgjb�&Jcnn[�_n�[b*�0...\',�Qb_m_�[hncgc]li\c[f�j_jnc^_m
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[l_� ]iggihfs� `ioh^� ch� ncmmo_m� mo]b� [m� aon� [h^� l_mjcl[nils� ncmmo_m� qb_l_� _rjimol_� ni�

j[nbia_hc]� gc]liila[hcmgm� cm� jimmc\f_� &Qch]o� [h^� Q[sfil*� 0..2',� Fn� cm� jli\[\f_� nb[n� [�

]ihmc^_l[\f_� jlijilncih� i`� nb_� \[]n_lc[f� `fil[� nb[n� molpcp_m� ch� nb_� ^ca_mncp_� af[h^� i`�

gomm_fm�jimm_mm_m�l_mcmn[h]_�g_]b[hcmgm�nb[n�]ih`_l�jlin_]ncih�[a[chmn�[�qc^_�p[lc_ns�i`�

chfcc\cnilm� ch]fo^cha� fsmitsg_m� [h^� [hncgc]li\c[f�j_jnc^_m,� Qb_m_�l_mcmn[h]_�g_]b[hcmgm�

gcabn� [fmi� \_� _``_]ncp_� [a[chmn� mig_� [hnc\cinc]m*� mo]b� [m� LQ@,� Tc^_� mj_]nlog� ^_`_hm_�

]ih`_ll_^� \s� nb_� msh_las� \_nq__h� l_^o]_^� j_lg_[\cfcns� i`� nb_� ion_l� g_g\l[h_� [h^�

\li[^fs�mj_]c`c]�gofnc+^loa�_``for�msmn_gm�[l_�`ioh^�ch�al[g+h_a[ncp_�\[]n_lc[�&Kce[c^i*�

/7769� ?on[s_� _n� [f,*� 0..19� S[h�?[g\_e_*� 0..19� Hog[l� [h^� P]bq_ct_l*� 0..3',� Sc\lcim*�

qbc]b�[l_�]iggihfs�`ioh^�ch�gomm_fm�&E[lcb[l[h�_n�[f,*� /7739�@li]c�_n�[f,*�0../'*�[h^�[l_�

g[chfs� m_f_]n_^� \s� Q@?P*� [fmi� jimm_mm� a_h_m� _h]i^cha� `il� _``for� msmn_g�g_]b[hcmgm�

nb[n�]ih`_l�l_mcmn[h]_�[a[chmn�LQ@�&@bijl[�[h^�Oi\_lnm*�0../9�Q_i�_n�[b*�0..0',� Pig_�i`�

nb_� _``for� msmn_gm� `ioh^� ch� \[]n_lc[� [l_� ][j[\f_� i`� jogjcha� ion� [� qc^_� l[ha_� i`�

mo\mnl[n_m� &Kce[c^i*� /7769� S[h�?[g\_e_� _n� [b*� 0..1'*� ch]fo^cha� [hncgc]li\c[f�j_jnc^_m�

&?_ff�[h^�Diosih*�0..1',

Qb_�mcahc`c][hn�bcab_l�p[fo_�i`�CO�`ioh^�ch�gomm_fm� `lig�Joll[s�Op,� &46,/#'�

nb[h�nb[n�i`�gomm_fm� `lig�Ecffm\ilioab�Op,� &7,5#'�[h^�[fmi�bcab_l�nb[h�nbim_�i`�gomm_fm�

`lig�@[j�Bagihn�&/5,1#'�gcabn�\_�_rjf[ch_^�\s�nb_�]b[l[]n_lcmnc]m�i`�gomm_f+[\oh^[hn�

mcn_m�^olcha�nb_�q[lg�m_[mih,� P_^cg_hnm�[h^�q[n_l�`lig�gomm_f+[\oh^[hn�mcn_m�[l_�lc]b�ch�

ila[hc]�g[nn_l� ^o_� ni� nb_� f[la_�\cig[mm� i`�chp_ln_\l[n_m� jli^o]cha� `[_]_m� [h^�jm_o^i+

`[_]_m� nb[n� _hb[h]_�\[]n_lc[f� aliqnb� [h^�gofncjfc][ncih� &Jclni� _n� [b*� 0...',� Qb_� chh[n_�

cggoh_�msmn_g�i`�gomm_fm�fcpcha�ch�mo]b�_hpclihg_hnm�g[s�\_�bcabfs�]b[ff_ha_^�\s�nb_�

[\oh^[hn� \[]n_lc[f� `fil[,� >hncgc]li\c[f�j_jnc^_m� ch� nb_�b_gifsgjb�qiof^�\_� al_[n_l� ch
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bcab_l� ila[hc]� fi[^m� nb[h� ch� nbim_� fcpcha� ch� ifcainlijbc_� mcn_m� fce_� @[j� Bagihn*�

Qb_l_`il_*� nb_� m_f_]ncih� i`�\[]n_lc[f� `fil[� i`�gomm_fm� fcpcha� ch� gomm_f� [\oh^[hn� mcn_m�

qiof^�`[pil�gil_�l_mcmn[hn�mnl[chm�nb[h�nbim_�`lig�inb_l�_hpclihg_hnm,

Qb_�p[fo_m�i`�CO�i`�m_^cg_hnm�ch�@[j�Bagihn�[h^�Joll[s�Op,� ch]l_[m_^�`lig�

6,4#� [h^� 6,.#� ^olcha� nb_� q[lg� m_[mih� ni� 14,7#� [h^� 34,0#� ^olcha� nb_� ]if^� m_[mih*�

l_mj_]ncp_fs,� Qbcm� moaa_mnm� [� m_[mih[f� ]b[ha_� ch� nb_� _hpclihg_hn[f� \[]n_lc[f� `fil[� nb[n�

`[pilm�l_mcmn[hn�\[]n_lc[,� I[�Oim[�_n�[f,� &0../'�i\m_lp_^�[�mcahc`c][hn�]ill_f[ncih�\_nq__h�

n_gj_l[nol_�[h^�nb_�i]]oll_h]_�i`�pc\lcim� ch�m_^cg_hnm*� [h^�Qbigjmih�_n�[f,� &0..2'� [fmi�

hinc]_^�m_[mih[f�]b[ha_m�ch�]i[mn[f�q[n_l�\i^c_m�nb[n�f_[^�ni�^cmnch]n�pc\lci�]iggohcnc_m,�

Fh�nbcm�mno^s*� cn�q[m�hinc]_^�nb[n�nb_�p[lc_ns�i`�]ifihs�aliqnb�l_]ip_l_^�\s�Q@?P�g_^c[�

q[m� l_^o]_^� ni� ih_� il� nqi� nsj_m� `lig� nb_� m[gjf_m� i\n[ch_^� ^olcha� nb_� ]if^� m_[mih,� Fh�

]ihnl[mn�ni�qb[n�q[m�i\m_lp_^�^olcha�nb_�q[lg�m_[mih*�COm�`lig�m_^cg_hnm�[h^�gomm_fm�

`lig� nb_�gomm_f+[\oh^[hn� mcn_� [h^� nb_� cmif[n_^� mcn_�q_l_�p_ls� ]fim_� ch� nb_� ]if^� m_[mih�

&34,0#� [h^�32,0#�ch�Joll[s�Op9� 14,7#�[h^�15,/#� ch�@[j�Bagihn*� l_mj_]ncp_fs',� Qbcm�

moaa_mnm�nb[n�nb_�f_p_f�i`�LQ@�l_mcmn[h]_�i`�nb_�\[]n_lc[f� `fil[�`lig�nb_�gomm_fm�^i_m�hin�

mo``_l�^cmnilncih� `lig�qb[n�i]]olm� ch�nb_�ion_l�_hpclihg_hn�^olcha�nb_�]if^�m_[mih,� Fn� cm�

jimmc\f_� nb[n� nbcm� b[jj_hm� [m� [� ]ihm_ko_h]_� i`� [� ^_]l_[m_^� []ncpcns� i`� [hncgc]li\c[f�

j_jnc^_m� ch� gomm_f� b_gifsgjb� ^olcha� ]if^� m_[mih,� E_glinb� &0..1'� l_jiln_^� nb[n�

[hnc\[]n_lc[f� l_mjihm_� i`�gomm_f� [hncgc]li\c[f� j_jnc^_m� ^_]l_[m_m� [n� fiq� n_gj_l[nol_m,�

Qb_� \[]n_lc[f� `fil[� `lig� Ecffm\ilioab� Op,*� biq_p_l*� [jj_[lm� hin� ni� `iffiq� nb_� m[g_�

m_[mih[f�j[nn_lh�[m� ch�nb_�inb_l�0� mcn_m,�Qbcm*�gimn�jli\[\fs�b[jj_hm�^o_�ni�nb_�h[nol_�i`�

nbcm� mcn_� qbc]b� cm� _rjim_^� ni� [hnblijia_hc]� jiffoncih� \s� nb_� m_q[a_� ^cm]b[la_m,� Qb_�

]igjimcncih� i`� nb_m_� ^cm]b[la_m� gcabn� ]ihmn[hnfs� _rj_lc_h]_� ]b[ha_m� ch^_j_h^_hn� i`
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m_[mih[f�p[lc[ncihm�qbc]b�qiof^�aip_lh�nb_�jlijilncih�i`�l_mcmn[hn�\[]n_lc[�nblioab�ncg_�

ch�nb[n�mcn_,

Qb_� CO�p[fo_m� `ioh^� ch� @[j� Bagihn� [h^�Joll[s�Op,*� _mj_]c[ffs� ^olcha� nb_�

]if^� m_[mih*� [l_� moljlcmchafs� bcab� n[echa� chni� []]iohn� nb_� h[nol_� i`�mo]b� mcn_m,� Qb_m_�

f_p_fm�i`�LQ@�l_mcmn[h]_�[l_�hin�fce_fs�[mmi]c[n_^�qcnb�[hnblijia_hc]�jiffoncih�^o_�ni�nb_�

]b[l[]n_lcmnc]m� i`� nb_� mcn_m,� Eiq_p_l*� m_p_l[f� l_jilnm� b[p_� mbiq_^� _f_p[n_^� f_p_fm� i`�

[hnc\cinc]� l_mcmn[h]_� ch�h[nol[f� [h^� ]ih`ch_^� [ko[nc]� _hpclihg_hnm� &Gih_m*� /7649�J[a__�

[h^� Nochh*� /77/9� ?iih� [h^� @[n[h[]b*� /7779� >mb� _n� [f,*� 0..0',� ?[]n_lc[� l_mcmn[hn� ni�

[hnc\cinc]m� [jj_[l�ni�\_�qc^_mjl_[^� ch� nb_� [ko[nc]� _hpclihg_hn� &>mb� _n� [b*� 0..0'*� qcnb�

nb_� jimmc\cfcns� nb[n� l_mcmn[h]_� a_h_m� [l_� _r]b[ha_^� \_nq__h� \[]n_lc[� ch� nb_m_�

_hpclihg_hnm� &A[pc^mih*� /7779� H|gg_l_l*� 0..2',� Gih_m� &/764'� ]ihmc^_l_^� nb[n� [giha�

nb_� `[]nilm� nb[n� ]ihnlc\on_� ni� nb_� _f_p[n_^� i]]oll_h]_� i`�[hnc\cinc]� l_mcmn[h]_� ch� h[nol[f�

[ko[nc]� _hpclihg_hnm� cm� nb_� mj_]c_m� ]igjimcncih� i`�nb_� \[]n_lc[f� ]iggohcnc_m� [h^� nb_�

l_mcmn[h]_� [mmi]c[n_^� qcnb� aliqnb� ch� fiq� honlc_hn� _hpclihg_hnm,� Qb_� ]_ff� g_g\l[h_�

jlin_ch�]igjih_hnm� i`�mo]b�\[]n_lc[�fce_fs�]b[ha_�ni� _hb[h]_�l_mcmn[h]_� ni� [hnc\[]n_lc[f�

mo\mn[h]_m�&Gih_m*� /764',�O_a[l^cha�nb_�j[lnc]of[l�][m_�i`�LQ@*�H[j_n[h[ec�_n�[f,� &/773'*�

qilecha� qcnb� LQ@+``__� g[lch_� g_mi]imgm*� ^_gihmnl[n_^� nb[n� nb_� jl_m_h]_� i`� nbcm�

[hnc\cinc]� cm� hin� [� h_]_mm[ls� ][om[f� ]ih^cncih� `il� nb_� _g_la_h]_� i`�bcab� d`c_ko_h]s� i`�

l_mcmn[h]_,� Fh�[�mcgcf[l�_rj_lcg_hn*�H_lls�_n�[f,� &/773'� `ioh^�nb[n�ila[hc]� fi[^�`lig�hih�

g_^c][n_^�`cmb�j_ff_nm�jligin_^�LQ@+l_mcmn[hn�\[]n_lc[,

Fh� ]ih]fomcih*� Q@?P� g_^cog� ]ihn[chcha� 3.� ja-gI� LQ@� q[m� mocn[\f_� `il�

m]l__hcha� \[]n_lc[f� cmif[n_m� [h^� i\n[chcha�CO� `lig� 1� ^c``_l_hn�g[lch_� _hpclihg_hnm� i`�

MBF,� Fn�q[m�^_gihmnl[n_^�nb[n�nb_�CO�p[fo_m� mcahc`c][hnfs�p[lc_^�[]]il^cha�ni�nb_�nsj_�i`
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m[gjf_�om_^*�nb_�_hpclihg_hn�qb_l_�nb_�m[gjf_m�][g_�`lig�[h^�nb_�m_[mih�ch�qbc]b�nb_s�

q_l_� i\n[ch_^,� Aolcha� nb_� q[lg� m_[mih*� CO� p[fo_m� q_l_� bcab_mn� ch� m_^cg_hnm� i`�nb_�

ol\[h� ch`fo_h]_^� mcn_� &56,7#'� [h^� ch� gomm_fm� i`� nb_� gomm_f� `[lg� mcn_� &46,/#',�

>hnblijia_hc]�jiffoncih*� ch�nb_� `ilg_l� mcn_*� [h^�gomm_f�\[]n_lc[f� m_f_]ncih*� ch� nb_� f[nn_l�

mcn_*� [l_�\_fc_p_^�ni� ch`fo_h]_�ch�nb_m_�CO�p[fo_m,� Fh�a_h_l[f*� ]if^�n_gj_l[nol_m� [jj_[l_^�

ni� m_f_]n� `il�LQ@�l_mcmn[hn�\[]n_lc[,� Clig�nb_m_� l_mofnm*� nb_�\[]n_lc[f� `fil[� `lig�gomm_fm�

[jj_[l_^�ni�mo``_l�mig_�m_f_]ncih�ch�gomm_fm�`[pilcha�LQ@�l_mcmn[hn�\[]n_lc[,� Fh�]ihnl[mn*�

nb_�\[]n_lc[f� `fil[� `lig� m_^cg_hnm� [jj_[lm� ni�\_� [�gil_� []]ol[n_� ch^c][nil� i`�nb_�CO�ni�

LQ@�ch�g[lch_�_hpclihg_hnm,

3.
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@E>MQBO� 18� FABKQFCF@>QFLK� LC� MOBPBIB@QBA� ?>@QBOF>� ?V
@LKSBKQFLK>I�JBQELA*� ?FLILD�>RQLJ>QBA� PVPQBJ�>KA� >K>IVPFP�
LC�QEB�/4P�lAK>�PBNRBK@B

1,/� FKQOLAR@QFLK

@ihp_hncih[f� jli]_^ol_m� `il� c^_hnc`c][ncih� i`�\[]n_lc[f� cmif[n_m� [l_� \[m_^� ih�

]f[mmc][f� jb_hinsjc]� ]b[l[]n_lcmnc]m� mo]b� [m� giljbifiac][f*� jbsmcifiac][f� [h^�

\ci]b_gc][f� `_[nol_m,� Fh� [�msmn_g+^_j_h^_hn�g_nbi^ifias*� nb_�oncfct[ncih� i`�[� m_lc_m� i`�

mo\mnl[n_m� ]l_[n_m� [�g_n[\ifc]� jli`cf_� i`�nb_� cmif[n_� n_mn_^�nb[n� cm� ]igj[l_^�qcnb�ehiqh�

jli`cf_m,�Jimn� msmn_gm� [l_�\[m_^�ih�nb_� ^_n_]ncih�i`�]ifil�]b[ha_m� [m� [�]ihm_ko_h]_�i`�

jE� ]b[ha_m� l_mofncha� `lig� oncfct[ncih� i`�mo\mnl[n_*� _htsg[nc]� l_[]ncihm*� [h^�g_n[\ifc]�

[]ncpcns� ch� nb_� jl_m_h]_� i`� ][l\ih� miol]_m,� Lnb_l� ]iggih� msmn_gm� [l_� \[m_^� ih� nb_�

^_n_]ncih� ih� ]blig[nial[jbs� i`�pif[ncf_� il� hihpif[ncf_� []c^m*� il� l_]iahcncih� i`�pcmc\f_�

aliqnb�&Jibl�LåE[l[�_n� [f,*� 0..1',� Ao_� ni� nb_� fcgcn[ncihm� nb[n� [l_�i`n_h�_h]iohn_l_^� ch�

jb_hinsjc]� ]b[l[]n_lct[ncih� [h^� c^_hnc`c][ncih� a_hinsjc]� ch`ilg[ncih� cm� \_cha� om_^�

`l_ko_hnfs� ch� \[]n_lc[f� n[rihigs� [h^� c^_hnc`c][ncih,� D_hinsjc]� ch`ilg[ncih� cm� ^_lcp_^�

`lig� nb_� ho]f_c]� []c^� m_ko_h]_m� &AK>� [h^� OK>'� ]b[l[]n_lcmnc]� ni� nb[n� mj_]c_m,� Qb_�

lc\imig[f�OK>� &AK>'� cm� `l_ko_hnfs�om_^� ch�\[]n_lc[f� n[rihigs� [h^� ch`ilg[ncih� [\ion�

nb_� m_ko_h]_� i`�nb_� /4P� lAK>� cm� a[chcha� gil_� []]_jn[h]_� ch� \[]n_lc[f� c^_hnc`c][ncih�

&Oi^c]ci� [h^�J_h^it[*� 0..2',�Eiq_p_l*� nb_�om_�i`�a_hinsjc]� ch`ilg[ncih� cm�hin�nin[ffs�

]ih]fomcp_,� Qb_l_`il_*� nb_� jifsjb[mc]� [jjli[]b� chpifpcha� a_hinsjc]� [h^� jb_hinsjc]�

]b[l[]n_lct[ncih*� cm� l_]igg_h^_^�`il�n[rihigs�[h^�c^_hnc`c][ncih�joljim_m� &S[h^[gg_�

/774*�0..19�S_he[n_mq[l[h�_n�[f,*� /7779�Pn[]e_\l[h^n*�0..0',

3/
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1,/,/� Mb_hinsjc]�g_nbi^m�i`�c^_hnc`c][ncih

1,/,/,/� @ihp_hncih[f�J_nbi^m

Qb_m_�g_nbi^m� ch]fo^_�jbsmcifiac][f� [h^�\ci]b_gc][f�l_[]ncihm� ch�no\_�g_^c[�

[h^�i\m_lp[ncih�i`�jbsmc][f� ]b[l[]n_lcmnc]m*� mo]b� [m�giljbifias� [h^� i^il*� [h^� n_mnm� `il�

]_ff�q[ff�]ifil[ncih*�[aafonch[ncih�[h^�[hncgc]li\c[f�mom]_jnc\cfcns�jli`cf_m�&Jibl�Låb[l[*�

0..1',� Qb_�giljbifiac][f� ^_m]lcjncih�i`�[�\[]n_lcog� ]igjlcm_m� ]_ffof[l� ]b[l[]n_lcmnc]m*�

mo]b� [m� mb[j_*� jl_m_h]_� i`�_h^imjil_*� `f[a_ff[*� [h^� ch]fomcih�\i^c_m*� [h^� al[g+mn[chcha�

j[nn_lhm*� [h^� ]ifihs� ]b[l[]n_lcmnc]m*� mo]b� [m� ]ifil*� ^cg_hmcihm*� [h^� `ilg,� Qb_�

jbsmcifiac][f� [h^� \ci]b_gc][f� `_[nol_m� ]igjlcm_� ^[n[� ih� aliqnb� [n� ^c``_l_hn�

n_gj_l[nol_m*� jli^o]ncih� i`�p[lciom� _htsg_m*� oncfct[ncih� i`�][l\ibs^l[n_m*� [gchi� []c^m*�

[h^� inb_l� mo\mnl[n_m� &S[h^[gg_*� 0..1',� >ff� nb_m_� ]b[l[]n_lcmnc]m� nia_nb_l� ]ihmncnon_� [�

^cmnch]ncp_�`_[nol_�nb[n�[ffiqm�c^_hnc`scha�[h^�]f[mmc`scha�\[]n_lc[f�cmif[n_m�ch�[�n[rihigc]�

alioj,

1,/,/,0�>onig[n_^�c^_hnc`c][ncih�msmn_g8�?cifiaÅ

?cifia� Fh],� &E[sq[l^*� @[fc`ilhc['� b[m� ^_p_fij_^� [� n_]bhifias� nb[n�

]b[l[]n_lct_m� [h^� c^_hnc`c_m� gc]li\c[f� cmif[n_m� \s� _r[gchcha� nb_cl� ][l\ih� miol]_�

oncfct[ncih�jli`cf_m�\[m_^�ojih�l_^ir�]b_gcmnls�nb[n�jli^o]_m�[�]b[ha_�ch�mo\mnl[n_�]ifil,�

Qb_� l_^ir� ^s_� nynl[tifcog� pcif_n� cm� om_^� ni� ]ifilcg_nlc][ffs� ^_n_]n� nb_� ch]l_[m_^�

g_n[\ifc]� l[n_� i`�[� ]_ff�qb_h� [� ][l\ih� miol]_� cm� irc^ct_^,� Qb_�g_n[\ifcmg� i`�\[]n_lc[�

ch]l_[m_m� ch� nb_�jl_m_h]_� i`�[� ][l\ih� miol]_� nb_s� ][h� irc^ct_� [h^� nb_� ]ifilf_mm� ^s_� cm�

cll_p_lmc\fs�l_^o]_^�ni�[�joljf_�`ilg[t[h,�Sclno[ffs�[hs�]b_gc][f�mo\mnl[n_�irc^ct_^�\s�[�

]_ff� qcff� l_mofn� ch� nb_� `ilg[ncih� i`�K>AE� qbc]b� ^ih[n_m� _f_]nlihm� ni� nb_� _f_]nlih
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nl[hmjiln� ]b[ch,� O_^ir� ^s_m*� mo]b� [m� n_nl[tifcogm*� ^cp_ln� _f_]nlihm� `lig� nbcm� `fiq�

]ihp_lncha�nb_�nynl[tifcog�ni�[�bcabfs�]ifil_^�`ilg[t[h,�?cifia�om_m�gc]lijf[n_m�qcnb�[h�

6r/0 �g[nlcr�i`�̂ c``_l_hn�][l\ih�miol]_m�nb[n�acp_m�[�j[nn_lh�i`�joljf_�[h^�]ifilf_mm�q_ffm�

qbc]b�]ihmncnon_m�nb_�g_n[\ifc]�â`cha_ljlchnä�i`�nb_�n_mn�ila[hcmg�qbc]b�cm�nb_h�]igj[l_^�

ni�[�^[n[\[m_�&?i]bh_l*� /767',

1,/,0� D_hinsjc]�g_nbi^m8�[h[fsmcm�i`�m_ko_h]_�mcgcf[lcns�i`�/4P�lAK>

Ko]f_inc^_� m_ko_h]_� [h[fsmcm� i`�nb_�\[]n_lc[f�AK>�i`�nb_� /4P� lOK>�a_h_� cm�

nb_� h_q� mn[h^[l^� `il�\[]n_lc[f� c^_hnc`c][ncih� [m� nbcm� cm� [� mn[\f_� a_hinsjc]� mcah[nol_,� Qb_�

gif_]of_� cm� [jjlircg[n_fs� `c`n__h� boh^l_^� ho]f_inc^_m� ch� f_hanb� [h^� ]ihn[chm� bcabfs�

]ihm_lp_^� l_acihm� nb[n� [l_� ]iggih� ni� [ff� ila[hcmgm� \on� [fmi� ]ihn[ch� p[lc[ncihm� ch�

mj_]c`c]� tih_m� mo]b� [m� nb_� `clmn� 3..� \[m_m� &Oi^c]ci� [h^� J_h^it[*� 0..2',� Qb_� AK>�

m_ko_h]cha� [jjli[]b�ni�gc]li\c[f� c^_hnc`c][ncih�chpifp_m� _rnl[]ncih�i`�nb_�ho]f_c]� []c^m*�

[gjfc`c][ncih� i`� nb_� /4P� lAK>� \s� M@O*� m_ko_h]_� ^_n_lgch[ncih� [h^� [� ]igjon_l�

mi`nq[l_+[c^_^� m_[l]b� i`�[h� [jjlijlc[n_� m_ko_h]_� ^[n[\[m_� &Kifn_� [h^�@[fc_h^i*� 0..1',�

Qb_� n_]bhcko_�jlipc^_m� ]igjf_g_hn[ls� ch`ilg[ncih� ni�AK>+AK>�bs\lc^ct[ncih,� Fn� b[m�

\__h�i\m_lp_^�nb[n�ila[hcmgm�qcnb�a_higc]�mcgcf[lcnc_m�[\ip_�5.#*�qbc]b�[l_�]ihmc^_l_^�

[m�nb_�m[g_�mj_]c_m*�omo[ffs�mb[l_�gil_�nb[h�75#� /4P�lOK>�m_ko_h]_�mcgcf[lcns,�>�73#�

/4P� lOK>� m_ko_h]_� mcgcf[lcns� ch]fo^_m� \[]n_lc[� ch� nb_� m[g_� a_hom� &Oim_ffi+Jil[� [h^�

>g[hh*�0../',

Qbcm� mno^s� ^_n_lgch_m� nb_� c^_hnc`c][ncih� i`�nb_� \[]n_lc[*� l_]ip_l_^� ch� Q@?P�

g_^cog�]ihn[chcha�3.� ja-gI�`lig�MBF�g[lch_�_hpclihg_hnm*�\s�]igjf_g_hn[ls�om_�i`�

jb_hinsjc]� [h^� a_hinsjc]� g_nbi^m,� @ihp_hncih[f� \[mc]� ]b[l[]n_lct[ncih,� ?cifia
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[onig[n_^� msmn_g� [h^� nb_� [h[fsmcm� i`�nb_� m_ko_h]_� mcgcf[lcns� i`� nb_� /4P� lAK>� q[m�

j_l`ilg_^� ni� i\n[ch� nb_� \[]n_lc[f� c^_hnc`c][ncih,� Qbcm� c^_hnc`c][ncih� q[m� ][llc_^� ion� ch�

il^_l�ni�`ch^�\[]n_lc[f�l_jl_m_hn[ncp_m�i`�g[lch_�_hpclihg_hnm�`il�[hncgc]li\c[f�l_mcmn[h]_�

mno^c_m,
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1,0� J>QBOF>IP�>KA�JBQELAP

?[]n_lc[f� `fil[�i`�m_^cg_hnm� [h^�gomm_fm� `lig�1� l_jl_m_hn[ncp_�g[lch_�mcn_m�i`�

MBF*� Ecffm\ilioab� Op,*� @[j� Bagihn� [h^� Joll[s� Op,*� q_l_� mno^c_^,� P[gjf_m� q_l_�

jli]_mm_^� [m� ch^c][n_^� ch� nb_� jl_pciom� ]b[jn_l,� O_jl_m_hn[ncp_� ]ifihc_m� i`� _[]b�

giljbifiac][f�nsj_�]ofnol_^�ih�Q@?P*�qcnb�[h^�qcnbion�nb_�[^^cncih�i`�3.� ja-gI�LQ@*�

q_l_� ]bim_h� `il� c^_hnc`c][ncih,� Qbl__� g_nbi^m� `il� c^_hnc`c][ncih� q_l_� j_l`ilg_^8� /'�

]ihp_hncih[f� jl_mogjncp_� c^_hnc`c][ncih� nblioab� mn[chcha*� giljbifias� [h^� \[mc]�

\ci]b_gc][f�]b[l[]n_lct[ncih*� 0'� [onig[n_^�c^_hnc`c][ncih�omcha�nb_�?cifia� msmn_g�qbc]b�

cm� [fmi� \[m_^� ih� jb_hinsjc]� ]b[l[]n_lct[ncih� i`�nb_� \[]n_lc[f� g_n[\ifc]� j[nn_lh*� [h^� 1'�

gif_]of[l� c^_hnc`c][ncih� \[m_^� ih� nb_� ^_al__� i`� mcgcf[lcns� i`�nb_� \[]n_lc[f� /4P� lAK>�

m_ko_h]_,

1,0,/� @ihp_hncih[f�c^_hnc`c][ncih

O_jl_m_hn[ncp_� ]ifihc_m� `lig� Q@?P� jf[n_m� qcnb� il�qcnbion� 3.� ja-gI� LQ@�

q_l_� mnl_[e_^�ihni� Qlsjnc][m_� Pis� [a[l� &QP>'� &jE� 5,1*� Lric^�In^,'� mojjf_g_hn_^�qcnb�

0#�K[@f� [h^� ch]o\[n_^� `il�02b� [n�00}@� ni� i\n[ch�jol_�]ofnol_m,� Fmif[n_m�q_l_�n_mn_^�\s�

al[g+mn[chcha�[h^�]ih`clg_^�qcnb�HLE�n_mn,�Qb_�jli^o]ncih�i`�][n[f[m_�q[m�^_n_]n_^�\s�

`fii^cha� [h^�gcrcha�\[]n_lc[f�g[mm�qcnb�1#�E,L,� ih�[�af[mm� mfc^_,� Qb_� `_lg_hn[ncih�i`�

afo]im_� [h^� f[]nim_� il� mo]lim_� [h^�E,P� jli^o]ncih�q_l_� n_mn_^� ch�nlcjf_� moa[l� clih� [a[l�

&QPF'� &jE� 5,2*� Ac`]iÉ'� mojjf_g_hn_^�qcnb� 0#� K[@f,� Qb_� jli^o]ncih� i`�irc^[m_� q[m�

^_n_]n_^� \s� ]ihn[]n� \_nq__h� irc^[m_� l_[a_hn� &n_nl[g_nbsf+j+jb_hsf_h_^c[gch_'� [h^�

\[]n_lc[f� g[mm� ih� `cfn_l� j[j_l,� P_hmcncpcns� ni� nb_� pc\lcimn[nc]� ./07� &0*2+^c[gchi+4*� 5+�

^ccmijlijsfjn_lc^ch_� jbimjb[n_'� q[m� ^_n_]n_^�qcnb� /3.� ja� ^cm]m� &Lric^� In^,'� ih� QP>
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jf[n_m�mojjf_g_hn_^�qcnb�0#�K[@f,�Qb_�b_gifsnc]�]b[l[]n_l�i`�nb_�cmif[n_m�q[m�i\m_lp_^�

ch�?cifia�Rhcp_lm[f� Dliqnb�g_^c[� &?RD'� &jb� 5,1*�?cifia� Fh],'� mojjf_g_hn_^�qcnb� 3#�

mb__j�\fii^,�Fmif[n_m�q_l_�mnil_^�ch�0.#�afs]_lif�[n�+6.}@�`il�`olnb_l�n_mnm,

1,0,0� ?cifia�[onig[n_^�c^_hnc`c][ncih

1,0,0,/� P_f_]ncih�i`�mocn[\f_�]ofnol_�g_^c[�[h^�ch]o\[ncih�]ih^cncihm

Bcabn__h� l[h^igfs� ]bim_h� g[lch_� cmif[n_m� l_]ip_l_^� `lig� m_^cg_hnm� i`�

Ecffm\ilioab� Op,� q_l_� jl_j[l_^� `iffiqcha� nb_� ?cifia� DK� n_]bhcko_� &?cifia*� 0../',�

Qb_m_� cmif[n_m�q_l_�l_]ip_l_^�ch�JE>�jl_j[l_^�qcnb�5.#� m_[q[n_l� &02�jjn'�jf[n_m� [h^�

Q@?P*�qcnb�il�qcnbion�^c``_l_hn�]ih]_hnl[ncihm�i`�LQ@*� nl[hm`_ll_^�ni�?cifia�Rhcp_lm[f�

Dliqnb�g_^c[� &?RD'� &jE� 5,1*� ?cifia� Fh],'� jf[n_m� mojjf_g_hn_^�qcnb� 3#� mb__j� \fii^*�

qcnb�[h^�qcnbion�nb_�[^^cncih�i`�/,3#�i`�K[@f*�[h^�ch]o\[n_^�`il�02�b�[n�00}�[h^�1.}@�ni�

^_n_lgch_�ijncg[f�]ih^cncihm�`il�\[]n_lc[f�aliqnb,� Fhi]of[�q_l_�jl_j[l_^*� `lig�nb_�jf[n_m�

nb[n� mbiq_^�\_nn_l�aliqnb*� ch�Fhi]of[ncha�Cfoc^� &?cifia� Fh],*�E[sq[l^*� @>,*�RP>'*� [h^�

nb_� ]_ff� ^_hmcns� mn[h^[l^ct_^� [n� [� nl[hmgcnn[h]_� f_p_f� i`� 30� Ü� 0� #� omcha� [� ?cifia�

nol\c^cg_n_l,�B[]b�q_ff�i`�nb_�?cifia�DK�gc]lijf[n_m�&?cifia�Fh],*�E[sq[l^*�@>,*�RP>'�

q[m� chi]of[n_^�qcnb� /3.� jI� i`�]_ff� momj_hmcih*� [h^� nb_�gc]lijf[n_m� q_l_� ch]o\[n_^� [n�

1.}@� `il�02+26� b,� @b[ha_m�ch�]ifil�q_l_�g_[mol_^�omcha�nb_�?cifia�Jc]liPn[ncihÉ�[h^�

nb_� c^_hnc`c][ncih�q[m� []bc_p_^�qcnb� [mmcmn[h]_� i`�nb_� ?cifia�Jc]liIiaÉ� l_f_[m_� 2,0,�

Dii^� c^_hnc`c][ncihm� q_l_� ]ihmc^_l_^� `il� nbim_�qbim_� mcgcf[lcns� &PFJ'� p[fo_m� [l_� /� il�

]fim_,�PFJ�p[fo_m�\_fiq�.,3�q_l_�hin�]ihmc^_l_^,

Qi� ^_n_lgch_� c`�nb_� m[fchcns� [h^�nb_� ch]o\[ncih�n_gj_l[nol_�b[p_� [h� ch`fo_h]_�

ch� nb_� aliqnb� ch� DK� gc]lijf[n_m*� cmif[n_m� 1� [h^� /2� &qbim_� ]ifihc_m� q_l_� nb_� gimn
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l_jl_m_hn[ncp_� ih� nb_� JE>� [h^� Q@?P� jf[n_m� l_mj_]ncp_fs',� B[]b� i`�nb_m_� cmif[n_m� q[m�

n_mn_^�omcha�Fhi]ofn[cha�Cfoc^�qcnb�[h^�qcnbion�nb_�[^^cncih�i`�/,3#�K[@f�[h^�ch]o\[n_^�

[n�\inb�00}�[h^�1.}@�^_al__m�`il�02+26�b,

Qi� p_lc`s� nb_� []]ol[]s� i`� nb_� ?cifia� c^_hnc`c][ncih� ekefX_&� mig_� ehiqh�

mj_]c_m� i`�pc\lcim� `lig� nb_� ]iff_]ncih� i`�nb_� Ccmb� E_[fnb� O_m_[l]b� I[\il[nils� i`� nb_�

>nf[hnc]� S_n_lch[ls� @iff_a_� q_l_� n_mn_^,� Qb_m_� mnl[chm� q_l_� ]ofnol_^� ch� ?RD� g_^c[�

mojjf_g_hn_^� qcnb� 3#� mb__j� \fii^� [h^� chi]of[n_^� chni� nb_� gc]lijf[n_m� omcha� l_aof[l�

Fhi]of[ncha� Cfoc^� &qcnbion� nb_� [^^cncih� i`�K[@f'� [h^� ch]o\[n_^� [n� 00}� il� 1.}@,� Qb_�

mnl[chm� om_^�q_l_� @'� GRMOTUR^YOIZX� ch]o\[n_^� [n�00}� [h^�1.}@*� @'�VGSNGKSUR^YOIZX%� [h^�

@'� UWJGROO%�ch]o\[n_^�[n�1.}@*�[h^�@'� GTMZORRGWZS�ch]o\[n_^�[n�00}@,

1,0,0,0� F^_hnc`c][ncih�i`�cmif[n_m�`lig�^c``_l_hn�g[lch_�_hpclihg_hnm

Qb_� c^_hnc`c][ncih� i`� nb_� g[lch_� cmif[n_m� i\n[ch_^� `lig� 1� ^c``_l_hn�

l_jl_m_hn[ncp_� mcn_m� q[m� j_l`ilg_^� omcha� [�gi^c`c_^� `ilg� i`�nb_�?cifia� DK� n_]bhcko_�

&?cifia*�0../'*� mcgcf[l�ni�g_nbi^m�^_m]lc\_^�\s�>omnch�_n�[f,� &/773',� Fmif[n_m�q_l_�aliqh�

`il�02+26b�ch�?cifia�Rhcp_lm[f�Dliqnb�g_^c[�&?RD'�mojjf_g_hn_^�qcnb�3#�mb__j�\fii^�

[h^�qcnb�nb_� [^^cncih�i`�/,3#�K[@f,� Fhi]of[�q_l_�jl_j[l_^�ch�Fhi]of[ncha�Cfoc^� &?cifia�

Fh],*� E[sq[l^*� @>,*� RP>'� qcnb� nb_� [^^cncih� i`� /,3#� K[@f*� [h^� nb_� ]_ff� ^_hmcns�

mn[h^[l^ct_^�[n�[�nl[hmgcnn[h]_�f_p_f�i`�30�Ü�0�#�omcha�[�?cifia�nol\c^cg_n_l,�B[]b�q_ff�

i`�nb_�?cifia� DK�gc]lijf[n_m� &?cifia� Fh],*� E[sq[l^*� @>,*� RP>'� q[m� chi]of[n_^�qcnb�

/3.�jI�i`�]_ff�momj_hmcih*�[h^�nb_�gc]lijf[n_m�q_l_�ch]o\[n_^�[n�00}@�`il�02�b,�@b[ha_m�

ch� ]ifil� q_l_� g_[mol_^� omcha� nb_� ?cifia� Jc]liPn[ncihÉ� [h^� nb_� c^_hnc`c][ncih� q[m�

[]bc_p_^�qcnb�[mmcmn[h]_�i`�nb_�?cifia�Jc]liIiaÉ�l_f_[m_�2,0�mi`nq[l_,�Ao_�ni�nb_�mfiq
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aliqnb�i`�mig_�cmif[n_m�mig_�gc]lijf[n_m�q_l_�ch]o\[n_^�`il�26�biolm*�il�ch�_r]_jncih[f�

][m_m�`il�50�biolm�ch�il^_l�ni�i\n[ch�nb_�bcab_mn�mcgcf[lcns�&PFJ'�p[fo_�jimmc\f_,

1,0,1� Jif_]of[l�c^_hnc`c][ncih�nblioab�/4P�lAK>�m_ko_h]_�mcgcf[lcns

1,0,1,/�AK>�_rnl[]ncih

Qb_�gif_]of[l� c^_hnc`c][ncih� i`�nb_�g[lch_� cmif[n_m� i\n[ch_^� `lig� 1� ^c``_l_hn�

l_jl_m_hn[ncp_� mcn_m� q[m� j_l`ilg_^� ih� nbim_� cmif[n_m� l_]ip_l_^� `lig� nb_� Q@?P� jf[n_m�

]ihn[chcha�LQ@,� Qb_�g_nbi^�om_^�q[m�\[m_^�ih�nb_�Nc[a_h� &0..1'�jlini]if,� Qb_�AK>�

q[m� _rnl[]n_^� \s� [^^cha� 0.� jI� i`�jlin_ch[m_� H� [h^� /6.� jI� i`�>QI� \o``_l� ni� _[]b�

gc]lino\_�]ihn[chcha� [�mchaf_� cmif[n_� ]ifihs�ch� /..� jI�i`�mn_lcf_�q[n_l,� Qb_�gc]lino\_m�

q_l_�gcr_^�[h^�jon�ch�q[n_l�\[nb�[n�33}@�`il� /� b�ni�[mmol_�]_ffof[l�fsmcm,�Qi�_[]b�m[gjf_�

0..� jI�i`�>I�l_[a_hn�q[m� [^^_^*�gcr_^�[h^�jf[]_^�ch�[�q[n_l�\[nb�[n�5.}@� `il� /.�gch,�

Po\m_ko_hnfs*� 0/.� jI�i`�_nb[hif� &74+/..#'�q[m� [^^_^�[h^�gcr_^�pcailiomfs,� Qbcm�q[m�

nl[hm`_ll_^�chni�[�Nc[a_hÅ�]ifogh�[h^�]_hnlc`oa_^�[n� /.*...�r�a�`il� /�gch,�Ccp_�boh^l_^�

jI�i`�q[mbcha�\o``_l�>T�/�q[m�[^^_^�ni�nb_�]ifogh*�[`n_l�^cm][l^cha�nb_�]iff_]ncih�no\_�

qcnb� nb_� _fo[hn*� [h^� ]_hnlc`oa_^� `il� /� gch� [n� /.*...� r� a,� Qb_� m[g_� jli]_^ol_� q[m�

l_j_[n_^�qcnb�nb_�q[mbcha�\o``_l�>T0�qcnb�[�mo\m_ko_hn�1� gchon_m� ]_hnlc`oa[ncih,� Qb_�

]ifogh�q[m� nb_h�jf[]_^� ch� [�h_q�gc]lino\_� [h^� 0..� jI� i`�\o``_l�>B�q[m� [^^_^� [h^�

]_hnlc`oa_^�`il�/�gch�[n� /.*...�r�a,�Qb_�_fo[hn�q[m�l_n[ch_^�`il�nb_�M@O�l_[]ncih,

1,0,1,0�Mifsg_l[m_�]b[ch�l_[]ncih�&M@O'�l_[]ncih�[h^�^_n_]ncih�i`�[gjfc`c_^�jli^o]nm

Qb_�g[mn_l�gcr�]ihmcmn_^�i`�3� jI�i`�_rnl[]n_^�AK>*� 3� jI�i`�̂ KQMm*� 2� jI�i`�

Ja@?*� 3� jI�i`�\o``_l� fLU*�0*3� jI�&/.�jgif'�i`�jlcg_l�O�[h^�C�_[]b*� [h^�.,3� jI�i`�Q[k
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jifsg_l[m_� [^domn_^� ni� [�pifog_�i`�3.� jI�qcnb� mn_lcf_�q[n_l,� Qb_� `ilq[l^�jlcg_l�om_^�

q[m�05C� 3å+>D>�DQQ�QD>�Q@J�QDD�@Q@�>D+1å� [h^�nb_� l_p_lm_�jlcg_l�q[m� 3/7O�

3å+DT>� QQ>�@@D� @DD� @HD� @QD+1å,� Qb_� M@O� l_[]ncih� ]ihmcmn_^� i`�3� gchon_m� [n�

72}@*� `iffiq_^�\s�13� ]s]f_m�i`�1.� m_]ih^m�[n�72}@� `il�^yh[nol[ncih*� 1.� m_]ih^m�[n�26}@�

`il�jlcg_l�[hh_[fcha*� [h^�1.� m_]ih^m�[n�50}@� `il�_fiha[ncih*� [h^�[�`ch[f� mn_j�i`�5�gch�[n�

50}@,� Qb_�jli^o]n�q[m� mnil_^� [n� 2}@� ohncf� h__^_^� `il� _f_]nlijbil_mcm,� A_n_]ncih�i`�nb_�

[gjfc`c_^�jli^o]nm�q[m�g[^_�omcha�[h�[a[lim_�a_f�[n� /#�ch�Q>?� FU�ih�[�_f_]nlc]�`c_f^�i`�

7.�pifnm�`il�4.�gchon_m�[h^�mo\m_ko_hnfs�l_[^�oh^_l�RS�fcabn,

1,0,1,1� P_ko_h]cha�[h^�c^_hnc`c][ncih

Qb_�M@O�jli^o]n�`il�m_ko_h]cha�q[m� [jjlircg[n_fs� 3..�\[m_�j[clm� ch�f_hanb,�

Qb_� cmif[n_^� jli^o]nm� q_l_� mo\gcnn_^� `il� m_ko_h]cha� ni� nb_� I[\il[nicl_� ^_� Ac[ahimnc]�

Jify]of[cl_� ch� nb_� C[]ofns� i`� S_n_lch[ls� J_^c]ch_*� Rhcp_lmcns� i`� Jihnl_[f,� Qb_h�

m_ko_h]_m�i\n[ch_^�q_l_�mo\m_ko_hnfs�[h[fst_^�omcha�nb_�?I>PQ�jlial[g�`il�m_ko_h]_�

mcgcf[lcns� m_[l]bcha� ch� nb_� D_h?[he� ^[n[\[m_� &bnnj8--qqq,h]\c,hfg,hcb,aip-?I>PQ-'�

[h^�mcahc`c][hn�[fcahg_hnm�q_l_�i\n[ch_^�[ffiqcha�c^_hnc`c][ncih�i`�nb_�\[]n_lc[,

1,1�OBPRIQP

1,1,/� @ihp_hncih[f�c^_hnc`c][ncih

Tcnb� nbcm� g_nbi^*� 2� a_h_l[� q_l_� jl_mogjncp_fs� c^_hnc`c_^� `lig� nb_�

l_jl_m_hn[ncp_� mcn_m,� Dl[g+h_a[ncp_� \[]n_lc[� nb[n� jli^o]_^� irc^[m_� [h^� ][n[f[m_*�

`_lg_hn_^� moa[lm� jl_m_hn� ch� QPF*� \on� ^c^� hin� jli^o]_� EcP*� [h^� q_l_� m_hmcncp_� ni� nb_�

pc\lcimn[nc]� [a_hn� ./07� q_l_� ]ihmc^_l_^�jl_mogjncp_� @OHWOU� mjj,� ?[]n_lc[� nb[n� b[^� nb_
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m[g_� j[nn_lh� \on� ^c^� hin� `_lg_hn� moa[lm� ch� QPF� hil� jli^o]_^� E,P� q_l_� ]ihmc^_l_^�

jl_mogjncp_� ;XKZJUSUTGX� mjj,� Qbim_� \[]n_lc[� nb[n� jli^o]_^� E,P*� l_a[l^f_mm� i`� nb_�

moa[lm� `_lg_hn[ncih*� q_l_� ]ihmc^_l_^� jl_mogjncp_� >NK\GTKRRG� mjj,� ?[]n_lc[� nb[n�

`_lg_hn_^� moa[lm� ch� QPF� \on� ^c^� hin�jli^o]_�E,P� [h^�q_l_� l_mcmn[hn� ni� nb_� pc\lcimn[nc]�

[a_hn�./07�q_l_�]ihmc^_l_^�jl_mogjncp_�.KWUSUTGX� mjj,�Qb_�l_mofnm�i`�nb_�\ci]b_gc][f�

c^_hnc`c][ncih�[l_�mbiqh�ch�^_n[cf�ch�>jj_h^c]_m�?,/+?,4�[h^�mogg[lct_^�ch�Q[\f_�1,/,

Qb_�a_h_l[�@OHWOU�[h^�>NK\GTKRRG�q_l_�gimn�`l_ko_hnfs�c^_hnc`c_^�`iffiq_^�\s�

nb_� a_hom�;XKZJUSUTGX� [h^�.KWUSUTGX'� >ff� i`�nb_m_� a_h_l[�q_l_� l_]ip_l_^� ih�Q@?P�

jf[n_m�qcnb�il�qcnbion�3.�ja-gI�LQ@�`lig�nb_�1�l_jl_m_hn[ncp_�mcn_m�^olcha�\inb�m_[mihm�

qcnb� nb_� _r]_jncih� i`� jl_mogjncp_� .KWUSUTGX� qbc]b� q[m� hin� l_]ip_l_^� `lig�

Ecffm\ilioab� Op,� Fmif[n_m� c^_hnc`c_^� [m� jl_mogjncp_� pc\lcim� q_l_� l_]ip_l_^� `lig�

m_^cg_hnm� [h^� gomm_fm� `lig� nb_� 1� l_jl_m_hn[ncp_� mcn_m,� Ml_mogjncp_� >NK\GTKRRG� q[m�

l_]ip_l_^�`lig�Ecffm\ilioab�Op�m_^cg_hnm�[h^�m_^cg_hnm�[h^�gomm_fm�`lig�@[j�Bagihn�

[h^�Joll[s�Op,�Ml_mogjncp_�;XKZJUSUTGX�q_l_�l_]ip_l_^�`lig�m_^cg_hnm� [h^�gomm_fm�

`lig�nb_� 1� l_jl_m_hn[ncp_� mcn_m� [m�q_ff� [m�jl_mogjncp_�.KWUSUTGX%�qcnb�nb_�_r]_jncih�i`�

Ecffm\ilioab�Op,� qb_l_� hi� jl_mogjncp_�.KWUSUTGX� q_l_� l_]ip_l_^� `lig�gomm_fm� [h^�

nb_�ihfs�ih_�`lig�m_^cg_hnm�q[m�l_]ip_l_^�`lig�jf[n_m�qcnbion�LQ@,

Pig_�pc\lcim�q_l_� `ioh^�ni�\_�b_gifsnc]� [h^�nb_� cmif[n_m�p[lc_^�ch�nb_�[\cfcns�

ni� `_lg_hn� afo]im_*� f[]nim_� [h^� mo]lim_,� Qb_� ]ifihc_m� ch� Q@?P� q_l_� g[chfs� s_ffiq*�

ch^c][ncha� nb_� oncfct[ncih� i`� mo]lim_*� \on� al__h� [h^� ]l_[g� ]ifil� ]ifihc_m� q_l_� [fmi�

i\m_lp_^,�Jc]lim]ijc][ffs*�nb_m_�\[]n_lc[�q_l_�gimnfs�mbiln�nbc]e�li^m,�Jimn�jl_mogjncp_�

>NK\GTKRRG� cmif[n_m� q_l_� hih+`_lg_hn_lm*� inb_lm� q_l_� ihfs� afo]im_� `_lg_hn[ncp_� [h^�

inb_lm�afo]im_*� f[]nim_�il�mo]lim_�`_lg_hn[ncp_,�Qb_�]iggih�`_[nol_�i`�nb_�]ifihc_m�q[m

4.
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nb[n�nb_s�q_l_�^[le�al__h�qcnb�[�^[le�il�\f[]e�mjin�ch�nb_�]_hn_l�il�q_l_�]igjf_n_fs�\f[]e�

qcnb� nl[hmj[l_hn� _^a_m,� Kih_� i`�nb_g�q_l_� b_gifsnc],� Jc]lim]ijc][ffs*� nb_m_� \[]n_lc[�

q_l_� g_^cog� ni� fiha� li^m,� Ml_mogjncp_� ;XKZJUSUTGX� cmif[n_m� q_l_� ]b[l[]n_lct_^� \s�

nb_cl� hih+`_lg_hncha� jlij_lns� qbc]b� ^c``_l_hnc[n_^� nb_g� `lig� pc\lcim,� Qb_s� q_l_�

^c``_l_hnc[n_^� `lig�>NK\GTKRRG� \s� nb_� f[]e�i`�E,P� jli^o]ncih*� biq_p_l� nb_l_� [l_� mig_�

`_q�_r]_jncihm,�@b[l[]n_lcmnc]m�i`�nb_�]ifihc_m�[h^�nb_�\[]n_lc[f�gc]lim]ijc]�giljbifias�

i`� nb_� jl_mogjncp_� ;XKZJUSUTGX� q_l_� p_ls� mcgcf[l� ni� nbim_� `il� >NK\GTKRRG'� Qb_�

jl_mogjncp_�.KWUSUTGX�q_l_�jlcg[lcfs�^c``_l_hnc[n_^�ih�nb_�\[mcm�i`�cnm�l_mcmn[h]_�ni�nb_�

pc\lcimn[nc]� [a_hn� ./07,� Qb_cl� ]ifihc_m� q_l_� g[chfs� s_ffiq*� al__h� s_ffiqcmb� il� fcabn�

al__h,

1,1,0� ?cifia�[onig[n_^�c^_hnc`c][ncih

1,1,0,/� P_f_]ncih�i`�mocn[\f_�]ofnol_�g_^c[�[h^�ch]o\[ncih�]ih^cncihm

Dliqnb�i`�[�bcab_l�hog\_l�i`�cmif[n_m�q[m� []bc_p_^� ch� nb_�?RD�g_^c[�qcnb�

nb_� [^^cncih� i`� /,3#� K[@f� [h^� ch]o\[n_^� [n� 00}@,� Pcrn__h� i`� nb_� cmif[n_m� &[ff� _r]_jn�

cmif[n_m� /3� [h^� /5'� ]iof^�aliq�oh^_l�nbim_�]ih^cncihm�qbcf_�ihfs� /.� cmif[n_m�qcnb�?RD�

g_^c[�qcnbion�K[@f�ch]o\[n_^�[n�00}@*� 3� cmif[n_m�qcnb�?RD�g_^c[�qcnb�K[@f�ch]o\[n_^�

[n� 1.}@*� [h^�1� cmif[n_m�qcnb�?RD�g_^c[�qcnbion�K[@f�ch]o\[n_^�[n�1.}@� ]iof^�[]bc_p_�

aliqnb,� Fmif[n_m� /3� [h^� /5� ^c^�hin�aliq�ih�[hs� ]ofnol_�g_^c[�il�ch]o\[ncih�]ih^cncihm,�

A_mjcn_�nb_�aliqnb�i`�gimn�i`�nb_�cmif[n_m�ih�?RD�jf[n_m�oh^_l�nb_�]ih^cncihm�g_hncih_^�

/4� cmif[n_m� ^c^� hin� mbiq� aliqnb� ch� nb_�DK�gc]lijf[n_m� [h^�ihfs� nqi� cmif[n_m� ]iof^�\_�

c^_hnc`c_^,� Fmif[n_�0�q[m� c^_hnc`c_^�[m�;X^INWUHGIYKW� OSSUHOROX� &PFJ�;�.,33'� [h^� cmif[n_�

/6�q[m�c^_hnc`c_^�[m�/ZWQNURJKWOG�MRZSGK�&PFJ�;�.,4/',

4/
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Clig� nb_� n_mn� j_l`ilg_^� ni� ^_n_lgch_� nb_� b_mn� n_gj_l[nol_� [h^� m[fchcns�

]ih^cncihm� `il� aliqnb*� ihfs� cmif[n_� /2� n_mn_^� ch� Fhi]of[ncha� Cfoc^�qcnb� /,3#�K[@f� [h^�

ch]o\[n_^� [n� 00}@� q[m� c^_hnc`c_^� \s� nb_� ?cifia� msmn_g,� Qbcm� cmif[n_� q[m� c^_hnc`c_^� [m�

/ZWQNURJKWOG�MRZSGK�&PFJ�;�.,52',

>giha� nb_� ehiqh� m[gjf_m� i`�pc\lcim*� @'� GRMOTUR^YOIZX� q[m� q_ff� c^_hnc`c_^�

&PFJ� ;� .,5/'� qb_h� ch]o\[ncha� nb_� gc]lijf[n_m� [n� 1.}@� \on� cn� q[m� c^_hnc`c_^� [m� @'�

VWUYKUR^YOIZX� [n�00}@,� @'�VGWGNGKSUR^YOIZX�[h^� @'� UWJGRRO�q_l_�ihfs�c^_hnc`c_^�[m� @OHWOU�

mj�qb_h�ch]o\[n_^�[n�1.}@,*�[h^�@'� GTMZORRGWZS�b[^�hi�c^_hnc`c][ncih�[n�00}@,

1,1,0,0� F^_hnc`c][ncih�i`�cmif[n_m�`lig�^c``_l_hn�g[lch_�_hpclihg_hnm

>�]ihmc^_l[\f_�hog\_l�i`�cmif[n_m�]iof^�hin�\_�c^_hnc`c_^�\s�nb_�?cifia�msmn_g�

\_][om_� nb_� mcgcf[lcns�p[fo_� &PFJ'�q[m� chmo``c]c_hn�ni�\_� ]ihmc^_l_^� [^_ko[n_� il�^o_� ni�

nb_� f[]e�i`�aliqnb�ch�nb_�gc]lijf[n_m,� Qb_�l_mofnm� i`�nb_�?cifia�c^_hnc`c][ncih�[l_� mbiqh�

ch�^_n[cf�ch�>jj_h^c]_m�?,5+?,/0�[h^�mogg[lct_^�ch�Q[\f_�1,/,�>giha�nbim_�cmif[n_m�nb[n�

]iof^�\_� c^_hnc`c_^�\s� nb_�?cifia� msmn_g*� 02�biolm� i`�ch]o\[ncih�q[m� l_kocl_^� ch�gimn�

][m_m� ni� i\n[ch� [� mcgcf[lcns� ^cmn[h]_� al_[n_l� nb[h� .,3,� Pig_ncg_m*� 26� biolm� [h^�

i]][mcih[ffs�50�biolm�q[m�h__^_^�ni�aliq�`il�mig_�cmif[n_m,�Br]_jncih[ffs�50�biolm�q[m�

l_kocl_^� `il� mig_� `_q� cmif[n_m,� Qb_l_�q_l_�0� ][m_m� ch�qbc]b� nb_�?cifia� msmn_g� a[p_� 0�

^c``_l_hn� c^_hnc`c][ncihm� [`n_l�^c``_l_hn� ch]o\[ncih�ncg_m� `il�nb_� m[g_� cmif[n_,� Qb_� cmif[n_�

1JJOT�q[m�c^_hnc`c_^�[m� @OHWOU�GKXYZGWOGTZX�[`n_l�02�b�[h^�[m� @'�XVRKTJOJZX�[`n_l�26�b*�

[h^� nb_� cmif[n_� 1J@B@�q[m� c^_hnc`c_^� [m� @'� XVRKTJOJZX� [`n_l� 02� b� [h^� [m� @'� [ZRTOLOIZX�

[`n_l�50�b,�Bcabn�^c``_l_hn�mj_]c_m�i`�pc\lcim�q_l_�c^_hnc`c_^8� @'� XVRKTJOJZX%� @� YZHOGXNO%� @�

GKXYZGWOGTZX%� @'� IGWIGWOGK%� @� NGW[K^O%� @'� GRMOTUR^YOIZX%� @� [ZRTOLOIZX%� [h^� @'

0,
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VWUYKUR^YOIZX'� >giha� nb_g*� @'� XVRKTJOJZX� [h^� @'� YZHOGXNO�q_l_�gimn�`l_ko_hnfs�cmif[n_^�

ch� nb_� 1� l_jl_m_hn[ncp_� mcn_m,� Eiq_p_l*� gimn� cmif[n_m� c^_hnc`c_^� [m� @'� YZHOGXNO� q_l_�

l_]ip_l_^�ch�Q@?P�jf[n_m�qcnbion�LQ@,�Qb_�cmif[n_m�i\n[ch_^�`lig�m_^cg_hnm�l_]ip_l_^�

ih�Q@?P�jf[n_m�]ihn[chcha�3.� ja-gI�LQ@�q_l_�c^_hnc`c_^�[m� @'� XVRKTJOJZX%� @'� YZHOGXNO%�

@'� GRMOTUR^YOIZX%� il�@'� [ZRTOLOIZX'�Qb_�cmif[n_m�i\n[ch_^�`lig�gomm_fm�nb[n�q_l_�l_]ip_l_^�

`lig� Q@?P� jf[n_m� ]ihn[chcha� 3.� ja-gI� LQ@� q_l_� c^_hnc`c_^� [m� @'� XVRKTJOJZX%� @'�

YZHOGXNO%� @'� GRMOTUR^YOIZX%� @'� [ZRTOLOIZX%� @'� VWUYKUR^YOIZX%� il� @'� NGW[K^O'� /ZWQNURJKWOG�

MRZSGK�q[m�[fmi� `l_ko_hnfs�c^_hnc`c_^�ch�m[gjf_m�`lig�Ecffm\ilioab�Op,� [h^�Joll[s�Op,*�

\on� hin� ch� @[j� Bagihn,� Fmif[n_m� c^_hnc`c_^� [m� /'� MRZSGK� q_l_� i\n[ch_^� ihfs� `lig�

m_^cg_hnm� ih� Q@?P� jf[n_m� qcnb� [h^� qcnbion� 3.� ja-gI� LQ@,� Lnb_l� cmif[n_m� q_l_�

c^_hnc`c_^� [m� >NK\GTKRRG� VZYWKLGIOKTX� >*� l_]ip_l_^� `lig� m_^cg_hnm*� .SOTUHGIYKW�

GSOTU[UWGTX�l_]ip_l_^� `lig�gomm_fm*�\inb�`lig�Q@?P�jf[n_m�qcnbion�LQ@,�>fmi*� @A@�

alioj� FF+B� mo\alioj� >*� i\n[ch_^� `lig� m_^cg_hnm*� .KWUSUTGX� [KWUTOO� AK>� alioj� /.�

i\n[ch_^�`lig�gomm_fm*�\inb�`lig�Q@?P�jf[n_m�qcnb�3.�ja-gI�LQ@,

1,1,1� Jif_]of[l�c^_hnc`c][ncih�nblioab�/4P�lAK>�m_ko_h]_�mcgcf[lcns

Qb_� /4P� lAK>� m_ko_h]_m� i`� nb_� \[]n_lc[f� cmif[n_m� i\n[ch_^� `il� ?I>PQ�

[h[fsmcm� [l_� mbiqh� ch� >jj_h^cr� ?,/1,� Tcnb� nbcm� g_nbi^� nbl__� a_h_l[� q_l_� c^_hnc`c_^�

[giha� nb_� l_jl_m_hn[ncp_� cmif[n_m� l_]ip_l_^� ch� Q@?P� jf[n_m� qcnb� 3.� ja-gI8� @OHWOU%�

>NK\GTKRRG� [h^� ;XKZJUGRYKWUSUTGX� &m__� ^_n[cfm� ch� >jj_h^c]_m� ?,/2+?,/7� [h^�

mogg[lct_^� ch� Q[\f_� 1,/',� >giha� nb_� a_hom� @OHWOU%� ^c``_l_hn� mj_]c_m� q_l_� c^_hnc`c_^*�

_mj_]c[ffs� @'� XVRKTJOJZX%�qbc]b�q[m� cmif[n_^� `lig� m_^cg_hn� [h^�gomm_fm,� Lnb_l� mj_]c_m�

c^_hnc`c_^�q_l_� @'� NGROUYOIURO%� @'� YGXSGTOKTXOX%� @'� MGRROIZX%� @'�VUSKWU^O%� @'� GRMOTUR^YOIZX'
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@'� XZVKWXYKZX%� @'� NGW[K^O%� `lig�gomm_fm9� [h^� @'� IGSVHKRRO� `lig� m_^cg_hnm,� Fh� a_h_l[f*�

gimn�@OHWOU�cmif[n_m�q_l_�l_]ip_l_^�`lig�gomm_fm,�Qb_l_�q[m�hi�mchaf_�mj_]c_m�nb[n�]iof^�

\_� i\n[ch_^� `lig�nb_� 1� l_jl_m_hn[ncp_� mcn_m*� jli\[\fs�^o_�ni� nb_� fiq�hog\_l�i`�cmif[n_m*�

\on� @'� XVRKTJOJZX� [jj_[l_^�ni�\_�nb_�gimn�]iggih�mj_]c_m,� Fn�]iof^�\_�cmif[n_^�`lig�nb_�

m[gjfcham� ch� nb_� q[lg� [h^� ]if^� m_[mih,� Tcnbch� nb_� >NK\GTKRRG� a_hom*� nb_l_� q[m� hi�

mchaf_� ]iggih� mj_]c_m� mch]_� gimn� m_ko_h]_m� nb[n� jli^o]_^� mcahc`c][hn� [fcahg_hnm�

]ill_mjih^_^� ni� oh^_n_lgch_^� mj_]c_m,� Qb_� mj_]c_m� i`�>NK\GTKRRG� c^_hnc`c_^� q_l_� >'�

IUR\KRROGTG%� >'� HGRYOIG%� >'�MGKYHZRO%� >'� \UUJ^O%� >'� GLLOTOX�[h^�>'�LWOMOJOSGWOTG�cmif[n_^�`lig�

m_^cg_hnm9� [h^�P,�\GQXSGTOO�cmif[n_^�`lig�gomm_fm,� Fh�a_h_l[f*�gimn�>NK\GTKRRG� cmif[n_m�

q_l_� i\n[ch_^� `lig� m_^cg_hnm,� >m� ch�nb_� ][m_� i`�pc\lcim*� nb_l_�q[m� hin� [�mchaf_� mj_]c_m�

nb[n� ]iof^� \_� cmif[n_^� `lig� nb_� 1� l_jl_m_hn[ncp_� mcn_m,� Fmif[n_m� c^_hnc`c_^� [m�

;XKZJUGRYKWUSUTGX� mj,�q_l_�l_]ip_l_^�`lig� m_^cg_hnm� [h^�gomm_fm,� Fh� mig_� chmn[h]_m*�

gil_�nb[h�ih_�mj_]c_m�\[^�mcahc`c][hn�[fcahg_hnm�qcnb�nb_�cmif[n_m�m_ko_h]_^,�Qb_l_`il_*�

nbcm�g_nbi^�q[m�hin�]ihmc^_l_^�[�^_`chcncp_�c^_hnc`c][ncih�niif�ni�nb_�mj_]c_m�f_p_f,

42

IXac`WfVXW�h\e[� aXc^\dd\`_� `Y�e[X�V`ajc\Z[e�`h_Xc)� =fce[Xc�cXac`WfVe\`_� ac`[\U\eXW�h\e[`fe�aXc^\dd\`_)



@A
î A

L
N ,
@

a
N ,

îA
@A

@-'
@-' Q[\f_�1,/,�F^_hnc`c][ncih*�\s�^c``_l_hn�g_nbi^m*�i`�\[]n_lc[f�cmif[n_m�`lig�m_^cg_hnm�[h^�gomm_fm�i\n[ch_^�`lig�1�

l_jl_m_hn[ncp_�g[lch_�mcn_m�`lig�MBF�^olcha�0�m_[mihm

6

& L %

1,
1 
@A

@AîA
L
N ,
@
[
i1
 L
i

@A
N ,

îA
@A

@-'
@-'

Fmif[n_ F^_hnc`c][ncih�g_nbi^m
@i^_ Llcach% @ihp_hncih[f ?cifia Jif_]of[l

LFPEOT P_^cg_hn�+�LQ@�. @OHWOU�mj, Ki�aliqnb
.0PEOT P_^cg_hn�+�LQ@�. @OHWOU�mj, Ki�FA
.1PEOT P_^cg_hn�+�LQ@�. @OHWOU�mj, @'� YZHOGXNO
.2PEOT P_^cg_hn�+�LQ@�. >NK\GTKRRG�mj,X /'�MRZSGK
.3PEOT P_^cg_hn�+�LQ@�. >NK\GTKRRG�mj, >'�VZYWKLGIOKTX�>
.4PEOT P_^cg_hn�+�LQ@�. @OHWOU�mj, Ki�aliqnb
.5PEOT P_^cg_hn�+�LQ@�3. @OHWOU�mj, @'�XVRKTJOJZX @'�XVRKTJOJZX
.6PEOT P_^cg_hn�+�LQ@�3. @OHWOU�mj, Ki�aliqnb @�XVRKTJOJZX
.7PEOT P_^cg_hn�+�LQ@�3. >NK\GTKRRG�mj, /'�MRZSGK >NK\GTKRRG�mj,
fLPEOT P_^cg_hn�+�LQ@�3. >NK\GTKRRG�mj,X /'�MRZSGK >NK\GTKRRG�mj,
FFPEOT P_^cg_hn�+�LQ@�3. @OHWOU�mj, Ki�aliqnb
LFJEOT Jomm_f�+�LQ@�. @OHWOU�mj, Ki�aliqnb
.0JEOT Jomm_f�+�LQ@�. @OHWOU�mj, @'�XVRKTJOJZX
.1JEOT Jomm_f�+�LQ@�. @OHWOU�mj, @�XVRKTJOJZX
.2JEOT Jomm_f�+�LQ@�. @OHWOU�mj, Ki�FA
.3JEOT Jomm_f�+�LQ@�. @OHWOU�mj, .'� GSOTU[UWGTX
.4JEOT Jomm_f�+�LQ@�3. @OHWOU�mj, @'�XVRKTJOJZX @'� VUSKWU^O(�

@'� XVRKTJOJZX
.5JEOT Jomm_f�+�LQ@�3. ;XKZJUSUTGX�mj, Ki�FA >NK\GTKRRG�XV'
LFP@BT P_^cg_hn�+�LQ@�. @OHWOU�mj, Ki�aliqnb
.0P@BT P_^cg_hn�+�LQ@�. ;XKZJUSUTGX�mj, Ki�FA
.1P@BT P_^cg_hn�+�LQ@�. @OHWOU�mj, @'� GKXYZGWOGTZX
.2P@BT P_^cg_hn�+�LQ@�. @OHWOU�mj, Ki�FA
.3P@BT P_^cg_hn�+�LQ@�. @OHWOU�mj, @'� IGWIGWOGK
.4P@BT P_^cg_hn�+�LQ@�. @OHWOU�mj, @'� IGWIGWOGK
.5P@BT P_^cg_hn�+�LQ@�3. ;XKZJUSUTGX�mj, Ki�aliqnb
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LFJ@BT Jomm_f�+�LQ@�. @OHWOU�mj, Ki�aliqnb
.0J@BT Jomm_f�+�LQ@�. @OHWOU�mj, Ki�aliqnb
.1J@BT Jomm_f�+�LQ@�. @OHWOU�mj, Ki�aliqnb
.2J@BT Jomm_f�+�LQ@�. @OHWOU�mj, @OHWOU
.3J@BT Jomm_f�+�LQ@�. @OHWOU�mj, Ki�aliqnb
.4J@BT Jomm_f�+�LQ@�. .KWUSUTGX�mj, Ki�aliqnb
.5J@BT Jomm_f�+�LQ@�3. @OHWOU�mj, Ki�aliqnb

.6J@BT Jomm_f�+�LQ@�3. .KWUSUTGX�mj, Ki�aliqnb

.7J@BT Jomm_f�+�LQ@�3. >NK\GTKRRG�mj, Ki�aliqnb
fLJ@BT Jomm_f�+�LQ@�3. @OHWOU�mj, Ki�aliqnb
FFJ@BT Jomm_f�+�LQ@�3. @OHWOU�mj, Ki�aliqnb

/0J@BT Jomm_f�+�LQ@�3. .KWUSUTGX�mj, Ki�aliqnb
FPJOT P_^cg_hn�+�LQ@�. @OHWOU�mj, @'� YZHOGXNO
0PJOT P_^cg_hn�+�LQ@�. @OHWOU�mj, Ki�aliqnb
1PJOT P_^cg_hn�+�LQ@�. >NK\GTKRRG�mj,X @'� YZHOGXNOE
2PJOT P_^cg_hn�+�LQ@�. @OHWOU�mj, Ki�FA
3PJOT P_^cg_hn�+�LQ@�. Iimn Iimn
4PJOT P_^cg_hn�+�LQ@�. >NK\GTKRRG�mj, @'� YZHOGXNO
5PJOT P_^cg_hn�+�LQ@�. >NK\GTKRRG�mj,X Ki�aliqnb
6PJOT P_^cg_hn�+�LQ@�3. @OHWOU�mj, /'�MRZSGK
7PJOT P_^cg_hn�+�LQ@�3. >NK\GTKRRG�mj,X @A@�alioj�FF+B�

mo\alioj�>
FJJOT Jomm_f�+�LQ@�. @OHWOU�mj, Ki�aliqnb
0JJOT Jomm_f�+�LQ@�. @OHWOU�mj, @'� YZHOGXNO
1JJOT Jomm_f�+�LQ@�. @OHWOU�mj, @� GKXYZGWOGTZX�

@'�XVRKTJOJZX
2JJOT Jomm_f�+�LQ@�. @OHWOU�mj, Ki�aliqnb
3JJOT Jomm_f�+�LQ@�. @OHWOU�mj,�
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4JJOT Jomm_f�+�LQ@�. @OHWOU�mj, Ki�aliqnb
5JJOT Jomm_f�+�LQ@�3. @OHWOU�mj, Ki�aliqnb @'� NGROUYOIURO
6JJOT Jomm_f�+�LQ@�3. @OHWOU�mj,�il�

.KWUSUTGX�mj,
Ki�FA @� NGW[K^O(

@'� GRMOTUR^YOIZX
7JJOT Jomm_f�+�LQ@�3. @OHWOU Ki�aliqnb
fLJJOT Jomm_f�+�LQ@�3. ;XKZJUSUTGX�mj, @'�XVRKTJOJZX
/�FJJOT Jomm_f�+�LQ@�3. @OHWOU�mj, Ki�aliqnb
/0JJOT Jomm_f�+�LQ@�. @OHWOU�mj, Ki�aliqnb
FP[JJOT Jomm_f�+�LQ@�. @OHWOU�mj, @OHWOU�XVRKTJOJZX
FP\JOT Jomm_f�+�LQ@�. @OHWOU�mj, Ki�FA
/2JJOT Jomm_f�+�LQ@�3. @OHWOU�mj, .'� [KWUTOO�AK>�alioj�

/.
@'� YZHOGXNO

@OHWOU�XV'

FP[JJOT Jomm_f�+�LQ@�. @OHWOU�mj,
FP\JJOT Jomm_f�+�LQ@�. ;XKZJUSUTGX�mj, @'� YZHOGXNO

FPEO@ P_^cg_hn�+�LQ@�3. >NK\GTKRRG�mj, /'�MRZSGKE >NK\GTKRRG�XV'
0PEO@ P_^cg_hn�+�LQ@�3. ;XKZJUSUTGX�mj, Ki�aliqnb >NK\GTKRRG�XV'
1PEO@ P_^cg_hn�+�LQ@�3. >NK\GTKRRG /'�MRZSGKE >NK\GTKRRG�XV'
2PEO@ P_^cg_hn�+�LQ@�3. @OHWOU�mj, Ki�FA
3PEO@ P_^cg_hn�+�LQ@�3. ;XKZJUSUTGX�mj, /'�MRZSGKE >NK\GTKRRG�XV'
4PEO@ P_^cg_hn�+�LQ@�3. >NK\GTKRRG�mj, Ki�FA >'�LWOMOJOSGWOTG(�

>'� HGRYOIG
5PEO@ P_^cg_hn�+�LQ@�3. >NK\GTKRRG�mj, /'�MRZSGK >NK\GTKRRG�XV'
6PEO@ P_^cg_hn�+�LQ@�3. @OHWOU�mj, @� [ZRTOLOIZX @'� XVRKTJOJZX
7PEO@ P_^cg_hn�+�LQ@�. .KWUSUTGX�mj, @� YZHOGXNO
fLPEO@ P_^cg_hn�+�Q@?P�. @OHWOU�mj, @'� YZHOGXNO
FFPEO@ P_^cg_hn�+�LQ@�3. ;XKZJUSUTGX�mj, Ki�FA >'� \UUJ^O
FJEO@ Jomm_f�+�LQ@�3. @OHWOU�mj, Ki�FA @'�XVRKTJOJZX
0JEO@ Jomm_f�+�LQ@�. ;XKZJUSUTGX�mj, Ki�FA
1JEO@ Jomm_f�+�LQ@�. @OHWOU�mj, Ki�FA
2JEO@ Jomm_f�+�LQ@�3. @OHWOU�mj, @'�VWUYKUR^YOIZX @'� YGXSGTOKTXOX
3JEO@ Jomm_f�+�LQ@�. @OHWOU�mj, @'� GRMOTUR^YOIZX
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0J@B@ Jomm_f�+�LQ@�3. ;XKZJUSUTGX�mj, @'� YZHOGXNO
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FPJO@ P_^cg_hn�+�LQ@�3. ;XKZJUSUTGX�mj, Ki�aliqnb >NK\GTKRRG�XV'
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/8�Q@?P�jf[n_m�&qcnb�
Psmn_g9� ?cifia�FA

il�qcnbion�irsn_nl[]s]fch_'�[h^�nsj_�i`�m[gjf_�ilcach9�
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1,2�AFP@RPPFLK

B[]b�i`�nb_�g_nbi^m�om_^�`il�b[]n_lc[f�c^_hnc`c_[ncih�b[p_�nb_cl�fcgcn[ncihm�bon�

nb_� _igbch[ncih� i`� jb_hinsjc]� g_nbi^m� [h^� nb_� [h[fsmcm� i`� a_higc_� ch`ilg[ncih*�

^_m]lc\_^�[m�jifsjb[mc_�[jjli[]b*� cm�nb_�gimn�l_]igg_h^_^�`il�n[rihigc]�]f[mmc`c][ncih�

[h^�c^_hnc`c][ncih�i`�[�b[]n_lc[f�cmif[n_�&S[h^[gg_*� /774*�0..19�Pn[]e_\l[h^n*�0..0',

Qb_� _ihp_hncih[f�jb_hinsjc]� ]b[l[]n_lct[ncih� a[p_� [� n[rihigc][f� `l[g_qile�

`lig�qbc]b�jl_mogjncp_�c^_hnc`c_[ncih�ni�nb_�f_p_f�i`�a_hom�]iof^�\_�i\n[ch_^,�Lh_�i`�nb_�

^cm[^p[hn[a_m� i`�[h[fstcha� nb_� jb_hinsj_� cm� nb[n�domn� j[ln� i`�nb_� a_hig_� cm� _rjl_mm_^�

mch]_� cn� ^_j_h^m� ^cl_]nfs� ih� nb_� _hpclihg_hn[f� aliqcha� ]ih^cncihm� i``_l_^� ch� nb_�

f[\il[nils� &Oim_ffi+Jil[� [h^� >g[hh*� 0../',� Eiq_p_l� jb_hinsjc]� ]b[l[]n_lct[ncih�

^_fch_[n_m� nb_� n[rihigc]� jimcncih� [h^� acp_m� om_`of� ch`ilg[ncih� [\ion� nb_� jbsmcifiac_[f�

[h^� _]ifiac_[f� `oh]ncihm� i`�\[]n_lc[� &S[h^[gg_*� 0..1',� Qb_l_�q[m� hi� [nn_gjn� ni� `offs�

_b[l[_n_lct_�nb_�cmif[n_m�\ci_b_gc][ffs�mch__�g_n[\ifc]�]b[l[]n_lct[ncih*�omcha�nb_�?cifia�

msmn_g*�q[m� [fmi�j_l`ilg_^,� Qb_�jl_mogjncp_� a_h_l[�c^_hnc`c_^� [l_� _iggihfs� `ioh^� ch�

g[lch_� _hpclihg_hnm,� ?[_n_lc[� i`� nb_� a_h_l[� @OHWOU%� ;XKZJUSUTGX%� >NK\GTKRRG%� [h^�

.KWUSUTGX�b[p_�\__h� cmif[n_^� `lig�g[lch_�q[n_l*� m_^cg_hnm� [h^�gomm_fm� &E[lcb[l[h� _n�

[f,*� /7739� @[p[ffi� _n� [f,*� /7779�J[oa_lc� _n� [f*� 0...9� @li]c� _n� [f,*� 0../9�E_lpci+E_[nb�_n�

[f,*�0..09�Fp[hip[�_n�[f,*�0..1[*b',

Qb_�?cifia�msmn_g�b[m�\__h�om_^�`il�g[hs�s_[lm�ch�\[_n_lc[f�c^_hnc`c][ncih�bon*�

cnm� om_� b[m� \__h�gil_� ilc_hn_^� ni� \[]n_lc[� i`�]fchc][f� cgjiln[h]_,� Qb_l_� [l_*� biq_p_l*�

mig_�l_jilnm�ih�nb_�om_�i`�?cifia�c^_hnc`c_[ncih�msmn_g�ch�g[lch_�_hpclihg_hn[f�\[]n_lc[�

&Fp[hip[� _n� [f,*� /7769� J[e_gmih� _n� [f*� /776'*� [h^� ch� pc\lcim� i`� cgjiln[h]_� `il�

[ko[]ofnol_� &>omnch� _n� [f,*� /7739� Ki\f_� [h^� Diq*� /7769� S[h^_hb_lab_� _n� [b*� /777*
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0..1',� ?cifia� c^_hnc`c][ncih�i`�\[]n_lc[� mbiof^�\_� chn_ljl_n_^�qcnb� ][oncih� mch]_� l_mofnm�

][h�\_�[``_]n_^�\s�nb_�chi]ofog�^_hmcns*�nb_�]igjimcncih�i`�nb_�[a[l�g_^cog�`lig�qbc]b�

nb_� ]_ffm� [l_� n[e_h� &J[e_gmih� _n� [b*� /776'*� [h^� nb_� m[fn� ]igjimcncih� i`�nb_� chi]ofog�

`foc^�&Ki\f_�[h^�Diq*� /776',

Qb_l_�q_l_�m_p_l[f� cmif[n_m� nb[n�]iof^�hin�\_� c^_hnc`c_^�\_][om_�i`�nb_� f[]e�i`�

aliqnb�ch�nb_�DK�gc]lijf[n_m�il�\_][om_�nb_�^_al__�i`�mcgcf[lcns�&PFJ'�q[m�nii�fiq,�Fn�cm�

^c``c]ofn� ni� _rjf[ch� nb_� l_[mih� `il� nb_� f[]e� i`�aliqnb� ch� nb_� DK�gc]lijf[n_m� i`� mig_�

cmif[n_m� mch]_� l_[mih[\f_� aliqnb� i]]ol_^� ch� nb_� ?RD�g_^cog� [n� nb_� m[g_� ch]o\[ncih�

n_gj_l[nol_,� Pch]_�gimn� i`�nb_� cmif[n_m� l_kocl_^� mi^cog� ]bfilc^_� `il� nb_cl� aliqnb*� nb_�

[^^cncih�i`�/,3#�K[@f�q[m�om_^�ch�\inb�nb_�?RD�g_^cog�[h^�chi]of[ncha� `foc^� [h^� [h�

ch]o\[ncih� n_gj_l[nol_� i`� 00}@� [jj_[l_^� ijncg[f,� Qbcm� cm� ch� []]il^[h]_� ni� nb_�

_hpclihg_hn[f� ]ih^cncihm� ni� qbc]b� nb_� cmif[n_m� [l_� h[nol[ffs� _rjim_^,� Qb_�

mojjf_g_hn[ncih� i`�nb_�g_^c[� [h^� chi]of[ncha� `foc^� qcnb�g[lch_� m[fnm� mo]b� [m� ][f]cog�

m[fnm�q[m�hin�[nn_gjn_^�mch]_�mo]b�gi^c`c][ncihm�[l_�l_jiln_^�ni�^_]l_[m_�nb_�l_fc[\cfcns�i`�

nb_�c^_hnc`c][ncih�&J[e_gmih�_n�[b*� /7769�Ki\f_�[h^�Diq*�/776',

>giha�nb_�cmif[n_m�nb[n�]iof^�\_�c^_hnc`c_^�nb_l_�[l_�m_p_l[f�mj_]c_m�i`�pc\lcim�

qbc]b� [l_� l_jiln_^� ni� \_� ]iggihfs� `ioh^� ch�g[lch_� _hpclihg_hnm*� ch�q[n_l*� m_^cg_hnm�

[h^�[mmi]c[n_^�qcnb�g[lch_� chp_ln_\l[n_m� &S_he[n_mq[l[h� _n� [b*� /7679� E[lcb[l[h� _n� [b*�

/7739�J[oa_lc�_n�[b*�0...9�@li]c�_n�[b*�0../9�E_lpci+E_[nb*�0..0',�Qb_�gimn�]iggihfs�

c^_hnc`c_^�mj_]c_m�q_l_� @'� XVRKTJOJZX�[h^�@'� YZHOGXNO%�gimnfs�l_]ip_l_^�`lig�gomm_fm�[h^�

m_^cg_hnm*� l_mj_]ncp_fs,�E[lcb[l[h�_n� [b� &/773'� [fmi� l_jiln_^� @'� XVRKTJOJZX� ni� \_� ih_�i`�

nb_� jl_^igch[hn� mj_]c_m� cmif[n_^� `lig� gomm_fm� `lig� g[lch_� _hpclihg_hnm� i`� Mlch]_�

B^q[l^�Fmf[h^� &MBF',� Fh� `[]n*� @'� XVRKTJOJZX&BOQK� mj_]c_m�[l_�^cmnlc\on_^�qc^_fs�ch�]i[mn[f
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[l_[m*� ]ihmncnoncha� [� ]ihmc^_l[\f_� jlijilncih� i`�]ofnol[\f_� pc\lcim� ch� fiq� n_gj_l[nol_�

_hpclihg_hnm� &Rl[e[q[� _n� [f,*� /777',� @'� YZHOGXNO� q[m� [fmi� jl_pciomfs� `ioh^� ch� MBF�

gomm_fm�\on�hin�[m�j[ln�i`�nb_�jl_^igch[hn�`fil[�&E[lcb[l[h�_n�[b*� /773',

>h� chn_l_mncha� [mj_]n� `lig� nb_� c^_hnc`c][ncih� i`� nb_� pc\lcim� q[m� nb[n� nqi�

cmif[n_m� l_]ip_l_^� `lig�gomm_fm�q_l_� c^_hnc`c_^� [m� nqi� ^c``_l_hn� mj_]c_m� [`n_l� ^c``_l_hn�

ch]o\[ncih�j_lci^m,� Qb_� cmif[n_� 1JJOT�q[m� c^_hnc`c_^�[m� @'� GKXYZGWOGTZX� [`n_l�02�b�i`�

ch]o\[ncih� [h^� [m� @'� XVRKTJOJZX� [`n_l�26� b�i`�ch]o\[ncih,� Ice_qcm_*� nb_� cmif[n_� 1J@B@�

q[m�c^_hnc`c_^�[m� @'� XVRKTJOJZX�[`n_l�02�b�i`�ch]o\[ncih�[h^�[m� @'� [ZRTOLOIZX� [`n_l�50�b�i`�

ch]o\[ncih,� L]][mcih[f� ]b[ha_m� i`�\[]n_lc[f� c^_hnc`c][ncih� [m� nb_� ch]o\[ncih� jlial_mm_^�

q_l_� [fmi� hin_^�jl_pciomfs� &Hfcha_l� _n� [b*� /770',� Qbcm� moaa_mnm� nb[n� mig_� mj_]c_m� b[p_�

mcgcf[l� g_n[\ifc]� j[nn_lhm� ch� nb_� ?cifia� DK� gc]lijf[n_m� qbc]b� [l_� ^c``c]ofn� ni�

^c``_l_hnc[n_,� Jcmc^_hnc`c][ncih� i`�mig_� @OHWOU� mj_]c_m� \s� nb_� ?cifia� msmn_g� b[m� \__h�

l_jiln_^�[h^�cn�cm�]ihmc^_l_^�h_[lfs�cgjimmc\f_�ni�^cmnchaocmb�mj_]c_m�\[m_^�mif_fs�ih�nb_�

jb_hinsjc]� jli`cf_� &Qbigjmih� _n� [f,*� 0..2',� Fn� [jj_[lm� nb[n� nb_� mchaf_� ][l\ih� miol]_�

[jjli[]b� i`�?cifia� ^i_m� hin� b[p_� mo``c]c_hn� l_mifoncih� ni� ^c``_l_hnc[n_� \_nq__h� @OHWOU�

mj_]c_m� &S[h^_h\_lab_� _n� [f,*� 0..1',� >� mj_]c_m� `l_ko_hnfs� c^_hnc`c_^� \s� nb_� ?cifia�

c^_hnc`c][ncih� msmn_g� q[m� /ZWQNURJKWOG� MRZSGK'� ?[]n_lc[� i`� nb_� a_hom� /ZWQNURJKWOG�

&`ilg_lfs�;XKZJUSUTGX"� [l_�g[chfs�jf[hn�j[nbia_hm� [h^� micf�\[]n_lc[*� \on� [fmi� ch]fo^_�

mig_�[hcg[f�j[nbia_hm,�/'� MRZSGK%� ch�j[lnc]of[l*� cm� [�jf[hn�j[nbia_h�[mmi]c[n_^�qcnb�nb_�

lin� i`�lc]_� al[chm� [h^� m__^fcham� &@i_hs_� [h^� S[h^[gg_*� 0..1',� Qb_l_`il_� cn� cm� gimn�

fce_fs�nb[n�nbcm� c^_hnc`c][ncih�q[m� _llih_iom,�Jimn�i`�nb_�cmif[n_m� c^_hnc`c_^�[m�/'� MRZSGK�

\s� nb_� ?cifia� msmn_g� q_l_� jl_mogjncp_fs� c^_hnc`c_^*� []]il^cha� ni� nb_� ]ihp_hncih[f�

jb_hinsjc]�]b[l[]n_lct[ncih�[h^�ni�nb_� /4P�lAK>�m_ko_h]_�mcgcf[lcns*�[m�>NK\GTKRRG� mj,,
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qbc]b� [l_� ]iggihfs� `ioh^� ch� g[lch_� _hpclihg_hnm� &Fp[hip[� _n� [f,*� 0..1[*b',� Pig_�

mj_]c_m� i`�>NK\GTKRRG� hin� ch]fo^_^�ch�nb_�^[n[\[m_� i`�nb_�?cifia� msmn_g�[h^�/'� MRZSGK�

fce_fs� b[p_� p_ls� mcgcf[l� g_n[\ifc]� j[nn_lhm,� Lnb_l� \[]n_lc[f� aliojm� c^_hnc`c_^� q_l_�

>NK\GTKRRG�VZYWKLGIOKTX�>*�.SOTUHGIYKW� GSOTU[UWGTX%� .KWUSUTGX� [KWUTOO�AK>� alioj�

/.*� [h^� @A@� alioj� FF+B� mo\alioj� >,� Qb_� cmif[n_� 3PEOT� c^_hnc`c_^� [m� >NK\GTKRRG�

VZYWKLGIOKTX�b[m� nb_�\[mc]�jb_hinsjc]� ]b[l[]n_lcmnc]m� i`�nb_� a_hom�>NK\GTKRRG'� >fnbioab�

[onig[n_^�c^_hnc`c][ncih�msmn_gm�[l_�l_jiln_^fs�oh[\f_�ni�^cmnchaocmb�>'�VZYWKLGIOKTX�`lig�

>'� GRMGK%� nb_�c^_hnc`c][ncih�^[n[\[m_�i`�al[g+h_a[ncp_�[_li\c]�\[]n_lc[�i`�?cifia� &l_f_[m_

2,./'� ch]fo^_m�\inb�mj_]c_m,� Qbcm� c^_hnc`c][ncih�q[m�]ih`clg_^�nblioab�cnm�hih�b_gifsnc]�

]b[l[]n_l*�qbc]b�cm� ih_� i`�nb_�jlcg[ls�^c``_l_h]_m�\_nq__h�>'�VZYWKLGIOKTX� [h^�>'� GRMGK�

&Eifn�_n�[f,*�0..3',� Pj_]c_m�nb[n�\_fiha�ni�nb_�a_hom�.SOTUHGIYKW�][h�jli^o]_�[]c^m� `lig�

moa[l�ihfs�irc^[ncp_fs�\on�hin�`_lg_hn[ncp_fs�&H[gj`_l�_n�[f,*�0..0'*�qb_l_[m� nb_�cmif[n_�

3JEOT�c^_hnc`c_^�[m�.'� GSOTU[UWGTX�\s�nb_�?cifia�msmn_g�]iof^�`_lg_hn�moa[lm*�qbc]b�

ch^c][n_m�nb[n�nb_�c^_hnc`c][ncih�q[m�^io\n`of,� Pj_]c_m�i`�.'� [KWUTOO�\_fihacha�ni�^c``_l_hn�

\cialiojm�[l_�[\f_�ni�jli^o]_�EtP�`lig�nbcimof`[n_�&Gim_jb�_n�[f,*� /77/'*�qbcf_�nb_�cmif[n_�

/2JJOT�c^_hnc`c_^�[m�.'� [KWUTOO�q[m�EcP�h_a[ncp_�ch�QPF�[a[l*�qbc]b�ch^c][n_m�nb[n�nb_�

c^_hnc`c][ncih�q[m�[a[ch�^io\n`of,

Jif_]of[l�c^_hnc`c][ncih�\[m_^�ojih�nb_�^_al__�i`�mcgcf[lcns�i`�nb_� /4P� lAK>�

m_ko_h]_�cm�\_cha�gil_�`l_ko_hnfs�om_^,�Qb_�^_al__�i`�mcgcf[lcns�i`�/4P�lAK>�m_ko_h]_m�

jli^o]_m�hog_lc][f�p[fo_m�nb[n�][h�\_�om_^�[m�]cl]ogm]lcjncih�fcgcnm�i`�n[r[,� Pj_]c_m�[l_�

]ihmc^_l_^�ni� ch]fo^_� mnl[chm�qcnb�[jjlircg[n_fs�5.#�il�al_[n_l�AK>+AK>�l_f[n_^h_mm�

&T[sh_�_n� [f,*� /765'*�qbc]b�b[m�\__h�`ioh^�ni�\_�_kocp[f_hn�ni� 75#*� il�gil_*� mcgcf[lcns�

i`� nb_� /4P� lAK>� m_ko_h]_� &Pn[]e_\l[h^n� [h^� Di_\_f*� /772',� Eiq_p_l*� cn� cm� qilnb
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g_hncihcha� nb[n� nb_m_� ]on+i``�p[fo_m� [l_� hin� [\mifon_� mch]_� nb_l_� [l_� mnl[chm� nb[n� mb[l_� [�

AK>�l_f[n_^h_mm�fiq_l�nb[h�3.#�[h^�b_h]_�[l_�]f[mmc`c_^�[m�^c``_l_hn�mj_]c_m�\on�b[p_�[�

mcgcf[lcns�i`�77+/..#�ch�nb_cl� /4P� lAK>�m_ko_h]_�&Oim_ffi+Jil[�[h^�J_h^it[*� 0..2',�

Qbcm� f[]e� i`� ]ih]il^[h]_� \_nq__h� mcgcf[lcns� ^_al__m� ch� m_ko_h__m� i`� /4P� lAK>� [h^�

AK>�bigifias�b[m�\__h�`ioh^�ch�mig_�>NK\GTKRRG� mj_]c_m�&Qi``ch�_n�[f,*�0..29�Fp[hip[�

_n�[f,*�0..2[',

?s� m_ko_h]cha� [h^� ]igj[lcha� nb_� /4P� lAK>� i`� nb_� g[lch_� cmif[n_m� nbl__�

^c``_l_hn� a_h_l[*�qbc]b� ch]fo^_^� mig_� mj_]c_m*� ]iof^�\_� c^_hnc`c_^,� Qb_�g[dilcns� i`�nb_�

cmif[n_m�q_l_� c^_hnc`c_^� [m� @OHWOU� mj,*� qbc_b�q_l_�gimnfs� l_]ip_l_^� `lig�gomm_fm*� [h^�

>NK\GTKRRG� mj,*�qbc_b�q_l_�gimnfs�l_]ip_l_^� `lig�m_^cg_hnm,� >� `_q�cmif[n_m� l_]ip_l_^�

`lig�gomm_fm� [h^� m_^cg_hnm�q_l_� c^_hnc`c_^� [m� ;XKZJUGRYKWUSUTGX� mj,,� >giha� @OHWOU�

mj_]c_m� c^_hnc`c_^*� @'� XVRKTJOJZX� q[m� nb_�gimn� `l_ko_hnfs� c^_hnc`c_^� mj_]c_m�qbc]b� cm� ch�

]ih]il^[h]_� qcnb� nb_� ?cifiaåm� gimn� `l_ko_hnfs� c^_hnc`c_^� mj_]c_m,� Eiq_p_l� hin� [ff� nb_�

cmif[n_m� c^_hnc`c_^� [m� @'� XVRKTJOJZX� \s� nb_� gif_]of[l� g_nbi^� [al__^� qcnb� nb_� ?cifia�

c^_hnc`c][ncih,� Qb_�cmif[n_m� 5PEOT*� 6PEOT*� 4JEOT*� 6PEO@*� FJEO@*� 1P@B@� [h^*�

1J@B@� q_l_� c^_hnc`c_^� [m� @'� XVRKTJOJZX'� Qb_� ?cifia� msmn_g� b[^� [fmi� c^_hnc`c_^� nb_�

cmif[n_m� 5PEOT*� 4JEOT� [h^� 1J@B@� [m� @'� XVRKTJOJZX� qb_l_[m� nb_� cmif[n_m� 6PEO@�

[h^�1P@B@� b[^�\__h� c^_hnc`c_^� [m� @'� [ZRTOLOIZX� [h^� nb_� cmif[n_m� FJEO@� [h^� 6PB``c,T�

]iof^�hin�\_� c^_hnc`c_^,� Qb_m_�cmif[n_m*�qcnb�nb_� _r]_jncih�i`�6PEOT�nb[n�^c^�hin� mbiq�

aliqnb�ch�nb_�gc]lijf[n_m*�b[^�[�g_n[\ifc]�jli`cf_�&[]]il^cha�ni�?cifia�DK�gc]lijf[n_m'�

mcgcf[l�ni� nb[n�l_jiln_^�`il�\inb�\cinsj_m�i`�@'� XVRKTJOJZX� &>fmch[�[h^�?f[h]b*� /772',� Fh�

]ihnl[mn� ni� nb_� cmif[n_m� 5PEOT*� 6PEOT*� 6PEO@*� 1P@B@*� [h^� 1J@B@*� nb_� cmif[n_�

FJEO@� _iof^�hin� aliq�ch�g_^cog�qcnbion� mi^cog�]bfilc^_�qbc]b� cm� ch� []]il^[h]_� ni
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nb_�^_m]lcjncih�i`�nbcm� mj_]c_m� &>fmch[�[h^�?f[h]b*� /7729�>omnch� [h^�>omnch*� /777',� Qb_�

jb_hinsjc]�jli`cf_�i`�@'�XVRKTJOJZX�cm�b_n_lia_hc]�&Qbigmih�_n�[b*�0..3'�qbc]b�g[e_m�cnm�

c^_hnc`c][ncih�^c``c]ofn�&>omnch�[h^�>omnch*� /777',

Qb_� cmif[n_� 4JEOT�b[^�bcab� /4P� lAK>� m_ko_h]_� mcgcf[lcns� &76#'�qcnb� @'�

VUSKWU^O'� Fnm�g_n[\ifc]�j[nn_lh�&[]]il^cha�ni�?cifia�DK�gc]lijf[n_m'�^c``_lm�qcnb�qb[n�cm�

l_jiln_^� `il� @'�VUSKWU^O� ch�nb[n� cn�]iof^�oncfct_�A+afo]ilihc]� []c^�\on�hin� mo]]chc]� []c^�

&Qbigjmih�_n�[b*�0..1[',�Qb_�cmif[n_�6J@BT�c^_hnc`c_^�[m� @'� NGROUYOIURO�q[m�l_mcmn[hn�ni�

nb_�pc\lcimn[nc]�[a_hn�./07�qbc]b�ch^c][n_m�nb[n�cn�][hhin�\_fiha�ni�nbcm� mj_]c_m� &P[q[\_�

_n�[b*� /776',�>hinb_l�cmif[n_� c^_hnc`c_^�[m� @'� NGROUYOIURO%� 5JJOT*� ]iof^�oncfct_� mo]lim_�

il� f[]nim_� &`_lg_hn[ncp_fs'� \on� nbcm� mj_]c_m� cm� l_jiln_^�hin� ni� oncfct_� [hs�i`�nb_m_� moa[lm�

&P[q[\_� _n� [b*� /776',� Qb_� cmif[n_m� 5J@BT*� c^_hnc`c_^� [m� @'� YGXSGTOKTXOX� il� @'�

XZVKWXYKZX%� [h^�2JEO@*� c^_hnc`c_^�[m� @'� YGXSGTOKTXOX%�q_l_�[\f_�ni� `_lg_hn�afo]im_�[h^�

mo]lim_,� Qbcm� `_[nol_� moaa_mnm� nb_s� [l_� hin� @'� YGXSGTOKTXOX%� [� mj_]c_m� nb[n� `_lg_hnm�

afo]im_�\on�hin� mo]lim_� &Qbigjmih�_n� [b*� 0..1\',� Qb_�cmif[n_� 6JJOT�c^_hnc`c_^� [m� @'�

NGW[K^O� il� @'� GRMOTUR^YOIZX� ]iof^� aliq� ch�nb_� [\m_h]_� i`�mi^cog� ]bfilc^_� ch� ]ihnl[mn� ni�

gimn�pc\lcim� ch]fo^cha� nb_m_� nqi� mj_]c_m� &>fmch[� [h^�?f[h]b*� /7729� >omnch� [h^�>omnch*�

+333#(

Qb_l_� q_l_� m_p_l[f� cmif[n_m� c^_hnc`c_^� [m� >NK\GTKRRG� mj,� [h^� mig_� q_l_�

mj_]c[n_^,�>giha�nb_�mj_]c_m�c^_hnc`c_^�>'� IUR\KRROGTG%� >'� HGRYOIG%� >'� MGKYHZRO%� >'� \UUJ^O%�

>'�LWOMOJOSGWOTG� [h^�>'� GLLOTOX� q_l_� i\n[ch_^� `lig� m_^cg_hnm� qbcf_� >'� \GQXSGTTO� q[m�

i\n[ch_^�`lig�gomm_fm,�Kih_�i`�nb_m_�mj_]c_m�]ihmncnon_^�[�g[dilcns,�Qb_�cmif[n_�2PJO@�

c^_hnc`c_^� [m�>'� IUR\KRROGTG%� ^c^�hin�jli^o]_�E,P� &ch�QPF� [a[l'*�qbc]b� cm� ch� []]il^[h]_�

qcnb� nbcm� _r]_jncih[f� ]b[l[]n_lcmnc]� i`�nbcm� mj_]c_m� &S_he[n_mq[l[h� _n� [b*� /777',� Qbcm
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cmif[n_�]iof^�hin�oncfct_�irc^[ncp_fs�A+afo]im_*�A+a[f[]nim_*�A+I�[]c^�f[]nc]*� mo]]chc]�[]c^�

il�]cnlc]� []c^� &[]]il^cha� ni�?cifia�DK�gc]lijf[n_m'�qbc]b� cm� [ff� ch�]ih]il^[h]_�qcnb�>'�

IUR\KRROGTG� &Fp[hip[� 0..1[',� Qb_� cmif[n_� 7PJOT� c^_hnc`c_^� [m� >'� GLLOTOX� il� >'�

IUR\KRROGTG� jli^o]_^� E,P*� qbc]b� ^i_m� hin� ]ill_f[n_� qcnb� [h� c^_hnc`c][ncih� i`� >'�

IUR\KRROGTG'� Fn�q[m�hin�b_gifsnc]� [h^�nb_l_`il_�hin�>'� GLLOTOX� &Fp[hip[�_n� [f�0..2[',� Qb_�

cmif[n_� 4PEO@� c^_hnc`c_^� [m�>'� HGRYOIG� il�>'�LWOMOJOSGWOTG� q[m� oh[\f_� ni� oncfct_� h_cnb_l�

afo]im_� `_lg_hn[ncp_fs� &ch� QPF� [a[l'� hil� mo]lim_� irc^[ncp_fs� &[]]il^cha� ni� ?cifia� DK�

gc]lijf[n_m',� Qb_� cmif[n_� FP@B@� c^_hnc`c_^� [m� >'� HGRYOIG� q[m� oh[\f_� ni� oncfct_� mo]lim_�

irc^[ncp_fs,� >'� LWOMOJOSGWOTG� cm� l_jiln_^� ni� b_� ih_� i`� nb_� mj_]c_m� i`�>NK\GTKRRG� nb[n�

`_lg_hnm� afo]im_� &Fp[hip[� _n� [f,*� 0..1]'*� qbcf_� >'� HGRYOIG� cm� [\f_� ni� oncfct_� mo]lim_�

irc^[ncp_fs�&Wc_ge_�_n�[f,*� /776',�Qbcm�ch^c][n_m�nb[n�nb_m_�cmif[n_m�^i�hin�\_fiha�ni�_cnb_l�

i`�nb_m_� mj_]c_m,� Qb_� cmif[n_� /�FPEO@� c^_hnc`c_^� [m� >'� \UUJ^O� q[m� hin� [\f_� ni� `_lg_hn�

afo]im_� &ch�QPF� [a[l'*� [h^� ch�a_h_l[f� b[^� [�g_n[\ifc]�j[nn_lh� &[]]il^cha� ni�?cifia� DK�

gc]lijf[n_m'� nb[n� g[n]b_^� nb_� ^_m]lcjncih� i`� nbcm� mj_]c_m� qcnb� nb_� _r]_jncih� i`� nb_�

oncfct[ncih� i`�nb_� mo\mnl[n_m� A+afo]ilih[n_� [h^�K+[]_nsfafo]im[gch_� &J[e_gmih� _n� [f,*�

/775',� Qb_� cmif[n_� 7J@BT� c^_hnc`c_^� [m� >'� \GQXSGTOO� q[m� hin� b_gifsnc]� qbc]b�

^cm[al__m� qcnb� nb_� ]b[l[]n_l� i`� nbcm� mj_]c_m� &Fp[hip[� 0..1\',� Qb_� cmif[n_� 6PJOT*�

c^_hnc`c_^� [m�>'� MGKYHZRO%� ]iof^� aliq� ch� [�g_^cog�qcnbion� mi^cog�]bfilc^_�qbc]b� cm� ch�

]ihnl[mn�ni�qb[n�cm�l_jiln_^�`il�nbcm� mj_]c_m� &Viih�_n�[f,*� 0..2',� Qb_l_�q_l_� `iol�cmif[n_m�

nb[n�q_l_�c^_hnc`c_^� [m�;XKZJUGRYKWUSUTGX� mj,*� 0P@B@*� 3PJO@*� 4PJO@�[h^�2JJO@,�

Eiq_p_l*� [ff�i`�nb_g�q_l_�afo]im_� [h^�mo]lim_� `_lg_hn[ncp_�qbc]b�cm� ch�]ihnl[mn�ni� ih_�

i`� nb_� g[ch� `_[nol_m� i`� nbcm� a_hom� nb[n� cm� nb_� [\m_h]_� i`� `_lg_hn[ncp_� g_n[\ifcmg�

&D[onbc_l�_n�[f,*� /773',
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Qb_� ch[]]ol[]s� ch� nb_� c^_hnc`c][ncih� ni� nb_� f_p_f� i`�mj_]c_m� `ioh^� ch� m_p_l[f�

cmif[n_m� cm� hin� oh]iggih� mch]_� nb_� a_higc]� ch`ilg[ncih� i\n[ch_^� ch� nb_� /4P� lOK>�

m_ko_h]_� cm� ]ihmc^_l_^� ni� f[]e� l_mifpcha�jiq_l� [n� nb_� mj_]c_m� f_p_f� &Oim_ffi+Jil[� [h^�

>gg[h*�0../',�Fn�q[m�`ioh^�ch�nbcm�mno^s�nb[n�\[]n_lc[�nb[n�b[^�75#� /4P�lAK>�m_ko_h]_�

mcgcf[lcns�qcnb� nb_� cmif[n_m� ^i� hin� h_]_mm[lcfs� mb[l_� nb_� m[g_� mj_]c_m� c^_hnc`c][ncih*� [m�

moaa_mn_^�ch�inb_l�l_jilnm,�Hcn[+Qmoe[gini�_n�[f,� &/771'*�qilecha�qcnb�[�\li[^�]iff_]ncih�

i`�cmif[n_m� i`�nb_� @OHWOUTGIKGK� `[gcfs*� ]ihmc^_l_^�nb[n�nb_�]cl]ogm]lcjncih� `il�mj_]c_m� cm�

[n� f_[mn� 77,0#� /4P� lAK>� m_ko_h]_� mcgcf[lcns,� >h� [fn_lh[ncp_�g_nbi^� ni� nb_� /4P� lAK>�

m_ko_h]_� mcgcf[lcns� [h[fsmcm� `il� n[rihigc][f� mno^c_m*� _mj_]c[ffs� `il�p_ls� ]fim_fs� l_f[n_^�

\[]n_lc[*� cm�nb_�[h[fsmcm� i`�biom_e__jcha�a_h_m� mo]b�[m�nb_�AK>�asl[m_�?� mo\ohcn�a_h_*�

M^W/%� qbc]b�cm� ]ihmcmn_hn�qcnb�AK>+AK>�bs\lc^ct[ncih,� Qbcm� [h[fsmcm�b[m�\__h�om_^�ni�

i\n[ch�[�]f_[l_l�n[rihigc]�^c``_l_hnc[ncih�[giha�mj_]c_m�i`�nb_�a_hom� @OHWOU� &I_�Oior�_n�

[f,*� 0..2'� [h^�>NK\GTKRRG� &S_he[n_mq[l[h� _n� [f,*� /777'*� [giha� inb_l� a_h_l[,� >hinb_l�

[fn_lh[ncp_� g_nbi^� ]ihmc^_l_^� ni� \_� l_fc[\f_� `il� c^_hnc`c][ncih� i`� @OHWOUTGIKGK� cm� nb_�

[gjfc`c_^�`cha_ljlchn�f_hanb�jifsgiljbcmg�&>CIM'�[h[fsmcm�&Qbigjmih�_n�[f,*�0..2',

Fh� ]ih]fomcih*� g_nbi^m� ch]fo^cha� jb_hinsjc]� ]b[l[]n_lct[ncih� [h^� a_higc]�

ch`ilg[ncih�q_l_�om_^�ch�nbcm�mno^s�`il�nb_�c^_hnc`c][ncih�i`�g[lch_�\[]n_lc[f�cmif[n_m,�Qb_�

]ihp_hncih[f� g_nbi^� a[p_� [� a_h_l[f� n[rihigc]� `l[g_� `il� nb_� cmif[n_m,� Qb_� ?cifia�

msmn_gåm� ch[\cfcns�ni� c^_hnc`s� m_p_l[f� i`�nb_� cmif[n_m�q[m�jli\[\fs�\_][om_�i`�nb_� fcgcn_^�

_hpclihg_hn[f� g[lch_� \[]n_lc[� ch� nb_� ^[n[\[m_,� Eiq_p_l*� nb_� g_n[\ifc]� ch`ilg[ncih�

i\n[ch_^�q[m� b_fj`of� `il� [�gil_� ]igjf_n_� jb_hinsjc]� ]b[l[]n_lct[ncih,� Qb_� [h[fsmcm� i`�

nb_� /4P� lAK>� m_ko_h]_� mcgcf[lcns� a[p_� [� j[lnc[f� c^_hnc`c][ncih� ]igjf_g_hn_^� \s� nb_�

jb_hinsjc]� ]b[l[]n_lct[ncih�ni� i\n[ch� [� `ch[f� c^_hnc`c][ncih,�>giha� nb_� cmif[n_m� i\n[ch_^
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`lig� m_^cg_hnm� [h^�gomm_fm� i`�nbl__� ^c``_l_hn� l_jl_m_hn[ncp_� mcn_m� i`�MBF*� l__ip_l_^�ih�

Q@?P� jf[n_m� ]ihn[chcha� LQ@*� nqi� a_h_l[�q_l_� c^_hnc`c_^�gimn� ]ihmcmn_^fs,� @OHWOU� [h^�

>NK\GTKRRG'� Tcnbch�_[]b�i`�nb_m_� a_h_l[*� ih_� mj_]c_m�q[m� c^_hnc`c_^�qcnb�]_ln[ch�^_al__�

i`� ]ih`c^_h]_*� @'� XVRKTJOJZX� [h^� >'� IUR\KRROGTG'� Qb_� cmif[n_m� qbim_� jb_hinsjc]�

]b[l[]n_lcmnc]m�^c^�hin�l_mofn�ch�c^_hnc`c][ncih�ni�[�mj_]c_m�f_p_f�q_l_�alioj_^�[m� @OHWOU�mj,�

il�>NK\GTKRRG�mj�[]]il^cha�ni�nb_cl�bcab�/4P�lAK>�m_ko_h]_�mcgcf[lcns,
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@E>MQBO�28�>KQFJF@OL?F>I�PRP@BMQF?FIFQV�LC�@5/=5:�>KA�>42A.9277.�
FPLI>QBP�COLJ�MBF�J>OFKB�BKSFOLKJBKQP

2,/� FKQOLAR@QFLK

Pom]_jnc\cfcns� n_mncha� cm� g[chfs� j_l`ilg_^� ih� \[]n_lc[f� j[nbia_hm� nb[n�

]ihnlc\on_� ni� [h� ch`_]nciom� jli]_mm� qbc]b� l_kocl_� [hnc\cinc]� chn_lp_hncih� &?[lls*� /754',�

Pom]_jnc\cfcns� n_mnm� [l_� [fmi� cgjiln[hn� ch� mno^c_m� i`�nb_� _jc^_gcifias� i`�l_mcmn[h]_� ch�

^c``_l_hn�nsj_m� i`�_hpclihg_hnm� ch]fo^cha�nb_�[ko[nc]� _hpclihg_hn�[h^�ch�mno^c_m� i`�h_q�

[hncgc]li\c[f�[a_hnm�&K@@IP*�0..0*�0..1',

Pom]_jnc\cfcns� n_mncha�g[s�\_�j_l`ilg_^�l_fc[\fs�\s�\linb�il� [a[l� ^cfoncih*� il�

[a[l�^c``omcih�g_nbi^m,�Acfoncih�g_nbi^m�[l_�ko[hncn[ncp_�g_nbi^m�^ih_�ni�^_n_lgch_�nb_�

gchcgog�chbc\cnils�]ih]_hnl[ncih�&JF@'�i`�[h�[a_hn�qb_l_[m�^cme�^c``omcih�g_nbi^m�[l_�

ko[fcn[ncp_� g_nbi^m� \[m_^� ih� nb_� i]]oll_h]_� [h^� mct_� i`� tih_m� i`� chbc\cncih,� ?inb�

g_nbi^m� [l_�l_fc[\f_�mch]_�nb_�mct_�i`�nb_�tih_�i`�chbc\cncih�i`�nb_�^cme�^c``omcih�g_nbi^�

[h^� nb_�JF@� p[fo_m� [l_� ^cl_]nfs� l_f[n_^� [h^�\inb�g_nbi^m� b[p_� mcgcf[l� chn_lf[\il[nils�

[h^� chnl[f[\il[nils� l_jli^o]c\cfcnc_m� `il� l_`_l_h]_� mnl[chm,� Qb_l_`il_*� nb_� ]bic]_� i`�

g_nbi^ifias� g[s� \_� \[m_^� ih� `[]nilm� mo]b� [m� l_f[ncp_� _[m_� i`� j_l`ilg[h]_*� ]imn*�

`f_rcbcfcns�ch�m_f_]ncih�i`�̂ loam�`il�n_mncha*�om_�i`�[onig[n_^�il�m_gc�[onig[n_^�^_pc]_m�ni�

`[]cfcn[n_� n_mncha*� [h^� nb_� j_l]_cp_^� jl_]cmcih� i`� nb_� g_nbi^ifias� &Gila_hm_h� [h^�

Qogc^a_*�0..1',

A[n[�a_h_l[n_^�\s�f[\il[nils�mom]_jnc\cfcns�n_mnm*�l_a[l^f_mm�i`�g_nbi^*�gomn�\_�

l_f[n_^�ni�jli\[\f_�]fchc][f� _``c][]s�i`�[hs�nb_l[js,� Qb_l_`il_*� ]lcnc][f�\l_[ejichn�p[fo_m�

gomn�\_� _mn[\fcmb_^*� mi� nb[n� mnl[chm� n_mn_^�][h�\_�jf[]_^� ch�ih_�i`�nb_�]fchc][ffs�l_f_p[hn�

][n_ailc_m,� Qb_� f[\il[nils� n_mn*� ^cfoncih�JF@� il� ^cme� ^c``omcih� cm� j_l`ilg_^� ih� [� f[la_
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hccg\_l� i`�mnl[chm� i`�[� j[lnc]of[l� mj_]c_m,� Mlipc^_^� nb[n� nb_m_� p[fo_m� mbiq� \cgi^[f� il�

jifsgi^[f� ^cmnlc\oncihm*� nb_� ^[n[� ][h� nb_h� \_� om_^� ni� _mn[\fcmb� \l_[ejichn� p[fo_m� ni�

^c``_l_hnc[n_�\_nq__h�m_hmcncp_*�l_mcmn[hn�[h^�chn_lg_^c[n_� mnl[chm,� Fh�mig_� mno^c_m� i`�`cmb�

j[nbia_hm*�nb_m_�]lcnc][f�p[fo_m�b[p_�\__h�_mn[\fcmb_^�\s�[h[fsmcm�i`�f[\il[nils�^[n[�[fih_�

&Pgcnb�_n�[f,*� /772',

2,/,/� Acme�^c``omcih�n_mn

@oll_hnfs*� nb_�^cme�^c``omcih�n_mn�gimn� i`n_h�om_^� cm� nb_�Hcl\s+?[o_l�g_nbi^*�

^_p_fij_^�ch�nb_�_[lfs�/74.m�&?[lls�/7549�Ml_m]inn�_n�[f,*� /77.',�Acme�^c``omcih�[mm[sm�[l_�

`l_ko_hnfs�nb_�g_nbi^�i`�]bic]_� ch�^c[ahimnc]� f[\il[nilc_m�qb_l_�ch`ilg[ncih�cm� l_kocl_^�

l[jc^fs�ih�nb_�m_hmcncpcns�i`�[�fcgcn_^�hog\_l�i`�cmif[n_m�ni� [�l[ha_�i`�[hnc\cinc]m� &Pgcnb�

_n� [f,*� /772',� Qi� j_l`ilg� nb_� n_mn*� `cfn_l�j[j_l� ^cmem� cgjl_ah[n_^�qcnb� [� mj_]c`c]� mchaf_�

]ih]_hnl[ncih� i`�[h� [hncgc]li\c[f� [a_hn� [l_� [jjfc_^� ni� nb_� mol`[]_� i`�[h� [a[l�g_^cog�

chi]of[n_^�qcnb�nb_�n_mn�ila[hcmg,�Qb_�^loa�ch�nb_�^cme�^c``om_m�nblioab�nb_�[a[l�]l_[ncha�

[�al[^c_hn�i`�̂ loa�]ih]_hnl[ncihm�ch�nb_�[a[l�g_^cog�mollioh^cha�_[]b�^cme,�@ih]igcn[hn�

qcnb� ^c``omcih� i`�nb_� ^loa*� nb_� chi]of[n_^� \[]n_lc[� gofncjfs� ohncf� [� f[qh� i`�aliqnb� cm�

pcmc\f_,� Fh�[l_[m�qb_l_�nb_�]ih]_hnl[ncih�i`�̂ loa�cm�chbc\cnils*�hi�aliqnb�i]]olm*� `ilgcha�

[�tih_�i`�chbc\cncih�[lioh^�_[]b�^cme,�Qb_�^c[g_n_l�i`�nb_�tih_�i`�chbc\cncih�cm�ch`fo_h]_^�

\s� nb_� l[n_� i`�^c``omcih� i`�nb_� [hncgc]li\c[f� [a_hn� nblioab� nb_� [a[l*� qbc]b� g[s� p[ls�

[giha� ^c``_l_hn� ^loam� ^_j_h^cha� ojih� nb_� mct_� i`� nb_� ^loa� gif_]of_� [h^� cnm�

bs^lijbcfc]cns�&Gila_hm_h�[h^�Qogc^a_*�0..1',

Tb_h� j_l`ilgcha� mom]_jnc\cfcns� n_mnm� omcha� [� ^cme� ^c``omcih� n_mn*� cn� cm� p_ls�

cgjiln[hn�nb[n�nb_�]igjimcncih*�jE*�bogc^cns�[h^�pifog_�i`�nb_�g_^cog*� nb_�ch]o\[ncih
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n_gj_l[nol_*� nb_� g_nbi^� i`�jli^o]ncih� i`� nb_� chi]ofog*� [h^� nb_� mct_� [h^� g_nbi^� i`�

chi]of[ncih� [l_� mn[h^[l^ct_^� &Pgcnb� _n� [f*� /772',� Pn[h^[l^ct_^� n_]fgcko_m� b[p_� \__h�

^_m]lc\_^� ih� chn_lh[ncih[f� [h^� h[ncih[f� f_p_fm� &?[lls*� /754',� Fh� RP>*� nb_� K[ncih[f�

@iggcnn__� `il� @fchc][f� I[\il[nils� Pn[h^[l^m� &K@@IP'� b[m� mn[h^[l^ct_^� nb_�

mom]_jnc\cfcns�g_nbi^m� `il�]fchc][f�\[]n_lc[f�j[nbia_hm� i`�bog[h� [h^� [hcg[f� ilcach*� [h^�

[fmi� `cmb� j[nbia_hm,� Qb_� f[nn_l� cm� \[m_^� ih� nb_� Tilembij� ih� JF@� J_nbi^ifiac_m� ch�

>ko[]ofnol_*� T_sgionb� /776*� [h^� nb_� mo\m_ko_hn�jo\fc][ncih�\s�>f^_lg[h� [h^� Pgcnb�

&0../'� l_a[l^cha� nb_� ^l[`n� jlini]ifm� ^_p_fij_^� [n� nb_� qilembij,� Eiq_p_l*� hi�

chn_ljl_n[ncp_� \l_[ejichnm� `il�\[]n_lc[� i`�[ko[nc]� _hpclihg_hnm� [l_� ]oll_hnfs� ch� om_� [h^�

ko[fcns� ]ihnlif� fcgcnm� `il� n_mncha� b[fijbcfc]� ila[hcmgm� ih� g_^c[� mojjf_g_hn_^� qcnb�

mi^cog�]bfilc^_�b[p_�hin�\__h�_mn[\fcmb_^�&K@@IP*�0..1',

2,/,0� Dl[^c_hn�^c``omcih�g_nbi^8�B�n_mn

Qb_� B� n_mn� &>?� ?ci^cme*� Pifh[*� Pq_^_h'� cm� [� ko[hncn[ncp_� n_]bhcko_� `il�

^_n_lgch[ncih�i`�[hncgc]li\c[f� mom]_jnc\cfcns�i`�\[]n_lc[,� Qb_�B� n_mn� cm�j_l`ilg_^�qcnb� [�

hih+jiliom� jf[mnc]� mnlcj� [jjfc_^� ch� [h� [a[l� jf[n_� `lig�qbc]b� [h� [hncgc]li\c[f� al[^c_hn�

^c``om_m� chni� nb_� [a[l�g_^cog� chi]of[n_^�qcnb� nb_� n_mn� ila[hcmg,� >`n_l� ch]o\[ncih*� nb_�

JF@� cm� l_[^� ^cl_]nfs� `lig� [� m][f_� ch� nb_� mnlcj� qb_l_� [� msgg_nlc][f� chbc\cncih� _ffcjm_*�

`ilg_^�\s�nb_�aliqnb�i`�nb_�ila[hcmg*�chn_lm_]nm�cn,�Qbcm�g_nbi^�]ig\ch_m�nb_�mcgjfc]cns�

[h^� `f_rc\cfcns� i`� nb_� ^cme� ^c``omcih� n_mn� qcnb� nb_� [\cfcns� ni� ^_n_lgch_� nb_� JF@� i`� [h�

[hnc\cinc]�ni�nb_�n_mn�ila[hcmg,� &Gila_hm_h�[h^�Qogc^a_*�0..1',

Fh� nbcm� mno^s� nb_� mom]_jnc\cfcns� i`�nb_� \[]n_lc[� cmif[n_^� `lig� MBF�g[lch_�

_hpclihg_hnm� [a[chmn�m_p_l[f�[hnc\cinc]m�\_fihacha�ni�^c``_l_hn� `[gcfc_m� cm�[mm_mm_^�omcha
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nb_� ^cme�^c``omcih� mom]_jnc\cfcns�n_mn,� Qb_� mom]_jnc\cfcnc_m�q_l_� [h[fst_^� []]il^cha� ni� nb_�

m_[mih� ch� qbc]b� m[gjf_m� q_l_� i\n[ch_^� [h^� nb_� \[]n_lc[f� a_hom,� Fh� [^^cncih*� nb_�

[mm_mmg_hn�i`�JF@�\s�g_[hm�i`�nb_�B�n_mn�i`�LQ@�ch�Q@?P� [h^�JE>�qcnb�nb_�[^^cncih�

i`� /,3#� K[@f� q[m� j_l`ilg_^� ni� g[lch_� \[]n_lc[f� cmif[n_m� ch� il^_l� ni� _p[fo[n_� nb_�

^c``_l_h]_m,

6/

IXac`WfVXW�h\e[� aXc^\dd\`_� `Y�e[X�V`ajc\Z[e�`h_Xc)� =fce[Xc�cXac`WfVe\`_� ac`[\U\eXW�h\e[`fe�aXc^\dd\`_)



2,0�J>QBOF>IP�>KA�JBQELAP

2,0,/� Acme�^c``omcih�n_mn

2,0,/,/� Pn[lncha�]ofnol_�[h^�chi]ofog�jl_j[l[ncih

?[]n_lc[f� cmif[n_m� `lig� gomm_fm� [h^� m_^cg_hnm� `lig� Ecffm\ilioab� Op,*� @[j�

Bagihn�[h^�Joll[s�Op*�MBF*� l_]ip_l_^�ih�Q@?P�jf[n_m�]ihn[chcha� 3.� ja-gI�LQ@�[h^�

mnil_^� `lit_h� [n� +6.}@� ch� afs]_lif� 0.#*� q_l_� om_^� `il� ^cme� ^c``omcih� m_hmcncpcns� n_mnm,�

Pch]_� nb_� K@@IP� &0..1'� b[p_� hi� ko[fcns� ]ihnlif� ila[hcmgm� moaa_mn_^� `il� n_mncha�

b[fijbcfc]�cmif[n_m�ih�g_^c[�mojjf_g_hn_^�qcnb�mi^cog�]bfilc^_*�.KWUSUTGX�XGRSUTOIOJG�

mo\mj,�XGRSUTOIOJG�>Q@@�11436�[h^�2XINKWOINOG�IURO�>Q@@�03700�q_l_�om_^�[m�]ihnlif�

ila[hcmgm,�Qb_�g_^c[�[h^�jli]_^ol_�om_^�ch�nbcm�n_mn�q[m�ch�[]]il^[h]_�qcnb�nb_�K@@IP�

&0..1'� aoc^_fch_m,�J[lch_�\[]n_lc[f�cmif[n_m�q_l_�]ofnol_^�ih�Qlsjnc]�Pis�>a[l�QP>�&jE�

5,1*� Lric^�In^,'�qcnb� nb_� [^^cncih�i`�/,3#�K[@f*� [h^� ch]o\[n_^� `il� 26� b� [n� 00}@,� Qb_�

]ihnlif�ila[hcmgm�q_l_�]ofnol_^�ch�Qlsjnc][m_�Pis[�>a[l�&QP>'�[h^�ch]o\[n_^�`il�02�b�[n�

00}@,� >�gchcgog�i`�nbl__� ]ifihc_m�q_l_� _gofmc`c_^� ch�mn_lcf_� .,63#� m[fch_� [h^�ijnc][f�

^_hmcnc_m�q_l_�g_[mol_^�ih�[�Rfnlimj_]�FF�mj_]nlijbinig_n_l�&IH?�?ci]blig'�[n�40.�hg�

ohncf�l_[]bcha�[�l_[^cha�ch�nb_�l[ha_�i`�.,.6� ni�.,/.�qbc]b�]ill_mjih^�ni� [�]ih]_hnl[ncih�

i`�/� ni�0�U�/.X�]ifihs�`ilgcha�ohcnm�&@CR'-gI*�[m�]ih`clg_^�\s�jf[n_�]iohnm,

/)-),)-�Fhi]of[ncih�i`�n_mn�g_^c[�[h^�[jjfc][ncih�i`�̂ cmem

Qb_� ]ofnol_� g_^cog� om_^� q[m� Jo_ff_l+Echnih� [a[l� &JE>*� Lric^� In^,'�

qcnbion�K[@f�[^^cncih�`il�nb_�]ihnlif�ila[hcmgm� [h^�qcnb�nb_�[^^cncih�i`�/,3#�K[@f� `il�

nb_�g[lch_�\[]n_lc[f� cmif[n_m� [h^� ch� ih_� i]][mcih� `il� nb_� ]ihnlif� ila[hcmgm*� ni� _p[fo[n_�

^c``_l_h]_m� ][om_^� \s� ^c``_l_hn� g_^c[� ]ih^cncihm,� Qb_� mol`[]_� i`� JE>� jf[n_m� q[m
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chi]of[n_^�\s�mnl_[echa�qcnb� [�mn_lcf_� ]innih�mq[\*� ^cjj_^�chni� nb_�chi]ofog� momj_hmcih,�

Qb_� jf[n_m� q_l_� nb_h� lin[n_^� 4.}� [h^� nb_� lo\\cha� jli]_^ol_� l_j_[n_^*� `iffiq_^� \s� [�

m_]ih^� lin[ncih*� nb_� [a[l�q[m� mq[\\_^� `il�nbcl^� ncg_,� >`n_l� mig_� `_q�gchon_m� ni� [ffiq�

nb_� [\miljncih� i`� nb_� chi]ofog*� [� g[rcgog� i`�2� ^cmem� i`� ^c``_l_hn� [hnc\cinc]m� q_l_�

[jjfc_^� ch� _[]b� /..+gg�jf[n_� omcha� [� ]igg_l]c[f� ^cmj_hm_l,� Qb_� [hnc\cinc]� ^cmem� om_^�

q_l_� [girc]cffch-]f[pof[hc]� []c^� &1.� ja'*� [gjc]cffch� &/.� ja'*� ][l\_hc]cffch� &/..� ja'*�

]_jbin[rcg_� &1.� ja'*� ]_jb[finbch� &1.� ja'*� _hli`fir[]ch� &3� ja'*� irifchc]� []c^� &0� ja'*�

]cjli`fir[]ch� &3ja'*� `fog_koch_� &1.� ja'*� [gce[]ch� &1.� ja'*� a_hn[gc]ch� &/.� ja'*�

mnl_jnigs]ch� &/.� ja'*� irsn_nl[]s]fch_� &1.� ja'*� n_nl[]s]fch_� &1.� ja'*� nlcg_nbijlcg+�

mofjb[g_nbir[tif_�&03� ja'*�]bfil[gjb_hc]if�&1.�ja'*�_lsnbligs]ch�&/3� ja'*� `lig�Lric^�

In^,*� [h^� ilg_nijlcg+mof`[^cg_nbirch_� &03� ja'*� `fil`_hc]if� &1.� ja'*� `lig�??IÉ,� Qb_�

jf[n_m�q_l_� ch]o\[n_^� [n� 00}@� `il�02+26� b� [h^�nb_�tih_m� i`�chbc\cncih�q_l_� l_[^�qcnb� [�

nl[hmj[l_hn�lof_l�ni� nb_�h_[l_mn�gcffcg_n_l,�A_mjcn_�nb_�K@@IP� moaa_mncih�ni� l_[^�jf[n_m�

[n�02�[h^�26�b*�ihfs�[�g_[mol_g_hn�[n�26�b�q[m�]ihmc^_l_^�`il�chn_ljl_n[ncih�[m�moaa_mn_^�

\s�Kc]�D[\b[chh�_n�[f,� &0..2',

2,0,/,1� Fhn_ljl_n[ncih�i`�nb_�l_mofnm

Qb_� chbc\cncih� tih_m� i`�nb_� l_`_l_h]_� ila[hcmgm� q_l_� ]igj[l_^� qcnb� nbim_�

ko[fcns�]ihnlif�l[ha_m�_mn[\fcmb_^�\s�nb_�K@@IP� &0..1',�Pch]_�nb_l_�[l_�hi�chn_ljl_n[ncp_�

mn[h^[l^�\l_[ejichnm�`il�[ko[nc]�\[]n_lc[�nb_�mn[h^[l^�\l_[ejichnm�^_n_lgch_^�`il�[hcg[fm�

&K@@IP*�0..0'�q_l_�om_^�chmn_[^,� Fn�cm�cgjiln[hn�ni�g_hncih�nb[n�nb_m_�\l_[ejichnm�b[p_�

\__h� _mn[\fcmb_^� `il� ]fchc][f� \[]n_lc[� i`�n_ll_mnlc[f� [hcg[fm� [n� nb_cl� ijncg[f� n_gj_l[nol_�

qbc]b� cm� bcab_l� nb[h� nb_� ijncg[f� `il� g[lch_� _hpclihg_hn[f� \[]n_lc[,� @[onciom
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chn_ljl_n[ncih�i`�nb_� l_mofnm� cm� l_kocl_^� mch]_� l_`_l_h]_�p[fo_m� om_^� `il�]igj[lcmih�q_l_�

hin� ^_`ch_^� `il� nbcm� joljim_,� Pch]_� \l_[f]jichnm� b[p_� hin� \__h� _mn[\fcmb_^� `il� [ff� /7�

[hnc\cinc]m� om_^� ch�nbcm� mno^s*� \l_[ejichnm�q_l_� \[m_^�ih� [hnc\cinc]m� i`�nb_� m[g_� `[gcfs�

&>jj_h^cr� @,f'� &Gila_hm_h� [h^� Qogc^a_*� 0..1',� Pch]_� >NK\GTKRRG� [h^� @OHWOU� cmif[n_m�

]ihmncnon_� nb_� p[mn� g[dilcns� i`� nb_� `fil[� l_]ip_l_^� ch� Q@?P� [a[l*� \[]n_lc[f� cmif[n_m�

\_fihacha�ni�inb_l�a_h_l[�q_l_�hin�]ihmc^_l_^�`il�chn_ljl_n[ncih�[h^� [hs�cmif[n_m�qbim_�

c^_hnc`c][ncih�q_l_�^io\n`of,

2,0,0� B�n_mn

Fh�il^_l�ni�^_n_lgch_�nb_�_``_]n�i`�JE>�qcnb� /,3#�K[@f� [h^�Q@?P�g_^c[�ch�

nb_� []ncpcns� i`�LQ@*� nb_� mom]_jnc\cfcns� i`�12� cmif[n_m� omcha� B� n_mn� mnlcjm� &>?� ?ci^cme*�

Pifh[*� Pq_^_h'�q_l_�n_mn_^,�?[]n_lc[f�cmif[n_m*� ch]fo^cha�.KWUSUTGX�XGRSUTOIOJG� mo\mj,�

XGRSUTOIOJG�>Q@@� 11436� [m� nb_� ]ihnlif� ila[hcmg*�q_l_� ]ofnol_^� ih�Qlsjnc]� Pis�>a[l�

&QP>'� &jE� 5,1*� Lric^�In^,'�qcnb� nb_� [^^cncih� i`�/,3#�K[@f� [h^� ch]o\[n_^� `il� 26� b� [n�

00}@,� Qb_� chi]ofog� momj_hmcih� q[m� jl_j[l_^� [`n_l� _gofmc`scha� [� gchcgog� i`� nbl__�

]ifihc_m� ch� mn_lcf_� .,63#� m[fch_� [h^� ijnc][f� ^_hmcnc_m� q_l_�g_[mol_^� ih� [�Rfnlimj_]� FF�

mj_]nlijbinig_n_l� &IH?� ?ci]blig'� [n� 40.�hg,� >�l_[^cha� ch� nb_� l[ha_� i`�.,.6� ni� .,/.�

]ill_mjih^cha� ni� [� ]ih]_hnl[ncih� i`� /� ni� 0� r� /.X� ]ifihs� `ilgcha� ohcnm� &@CR'-gI�q[m�

om_^� [h^� ]ih`clg_^� \s� jf[n_� ]iohnm,� Qb_� mol`[]_� i`�jf[n_m� ]ihn[chcha� Q@?P� &jE� 6,49�

Lric^� In^,'� [h^� JE>� &jE� 5,29� Lric^� In^,'� qcnb� nb_� [^^cncih� i`� /,3#� K[@F� q_l_�

chi]of[n_^� \s� mnl_[echa� qcnb� [� mn_lcf_� ]innih� mq[\� nb[n� q[m� ^cjj_^� chni� nb_� chi]ofog�

momj_hmcih,� Qb_� jf[n_m� q_l_� nb_h� lin[n_^� 4.}� [h^� nb_� l[\\cha� jli]_^ol_� l_j_[n_^*�

`iffiq_^� \s� [� m_]ih^� lin[ncih� nb_� [a[l� q[m� mq[\\_^� `il� [� nbcl^� ncg_,� >`n_l� m_p_l[f
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gchon_m�ni� [ffiq�nb_�[\miljncih�i`�nb_�chi]ofog*�[h�B�n_mn�mnlcj�q[m�jf[]_^�ch�_[]b�jf[n_,�

Qb_�jf[n_m�q_l_� ch]o\[n_^�[n� /3}@� `il� 3� ^[sm� [h^�nb_�tih_m� i`�chbc\cncih�q_l_� l_[^� [h^�

]igj[l_^,

Fh� il^_l� ni� ^_n_lgch_� [hs� mcahc`c][hn� ^c``_l_h]_� [giha� nb_� JF@� p[fo_m� `il�

LQ@�i\n[ch_^�`lig�nb_�B�n_mnm�omcha�0�g[ch�\[]n_lc[f�a_h_l[�!>NK\GTKRRG� [h^� @OHWOU"� ch�

0� ^c``_l_hn� ]ofnol_� g_^c[� &Q@?P� [h^�JE>� /,3#� K[@f'� [� 0+q[s� [h[fsmcm� i`�p[lc[h]_�

&>KLS>'� q[m� j_l`ilg_^� [n� [� mn[ncmnc][f� mcahc`c][h]_� f_p_f� i`�.,.3,� >`n_l� nb_� ^[n[�q[m�

?ir+@ir� [h[fst_^� `il� ijncg[f� nl[hm`ilg[ncih*� ni� g__n� nb_� gi^_f� [mmogjncihm� i`�

>KLS>*�cn�q[m�jiq_l�nl[hm`ilg_^�qcnb�[�jiq_l�i`�+.,00,

2,1� OBPRIQP

2,1,/� Acme�^c``omcih�n_mn

Qb_�chbc\cncih�tih_m� `ilg_^�\s�nb_�l_`_l_h]_�mnl[chm�[a[chmn� /7� [hnc\cinc]m*� `il�

ko[fcns�]ihnlif*� [l_� mbiqh�ch�>jj_h^cr�@,0,� Qb_� mct_m�i`�nb_� chbc\cncih�tih_m� [l_�qcnbch�

nb_�ko[fcns�]ihnlif�l[ha_� `il�_mn[\fcmb_^�l[ha_m� &7� [hnc\cinc]m'�\s�nb_�K@@IP*�qcnb�p_ls�

`_q� _r]_jncihm,� Pch]_� nbim_� ko[fcns� ]ihnlif� l[ha_m� [l_� `il� ila[hcmgm� n_mn_^� ch� g_^c[�

qcnbion� mi^cog�]bfilc^_� mojjf_g_hn[ncih*� nb_s�][h�hin�\_�om_^� `il�nb_�l_`_l_h]_� mnl[chm�

]ofnol_^� ch� JE>� qcnb� /,3#� K[@f,� Eiq_p_l� cn� q[m� hinc]_^� nb[n� _p_h� qcnb� mi^cog�

]bfilc^_� mojjf_g_hn[ncih�nb_�chbc\cncih�tih_m�gimnfs�`cn�chmc^_�nb_�ko[fcns�]ihnlif�l[ha_m�

`il�ila[hcmgm�]ofnol_^�qcnbion�nbcm�mojjf_g_hn[ncih,

Qb_� l_mofnm� i`�nb_� chbc\cncih� tih_m� `ilg_^� `il�\[]n_lc[f� cmif[n_m� `lig�g[lch_�

_hpclihg_hnm� i`� MBF� [a[chmn� /7� [hnc\cinc]m� [l_� mbiqh� ch� >jj_h^cr_m� @1� +� @6,� Qb_�

j_l]_hn[a_m� i`�\[]n_lc[f� cmif[n_m� hih� mom]_jnc\f_� ni� _[]b� i`� nb_� /7� [hnc\cinc]m� n_mn_^,
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[]]il^cha�ni� nb_�]lcn_lc[�g_hncih_^�[\ip_*� [l_�mbiqh�ch�Q[\f_�2,/� [h^�Ccaol_m�2,/� +�2,3,�

Qb_l_� q[m� [� bcab� j_l]_hn[a_� i`� hih� mom]_jnc\f_� &l_mcmn[hn� [h^� chn_lg_^c[n_'� cmif[n_m�

[a[chmn� 0� [hnc\cinc]m,� Qb_l_�q[m� [� fiq�j_l]_hn[a_� i`�hih� mom]_jnc\f_� cmif[n_m� [a[chmn� 5�

[hnc\cinc]m,�>ff�nb_�cmif[n_m�n_mn_^�q_l_�mom]_jnc\f_�ni�nb_�l_g[chcha�/.�[hnc\cinc]m�&Ccaol_

2,/',� Qb_� bcab_mn� j_l]_hn[a_� i`� hih� mom]_jnc\cfcns� q[m� [a[chmn� nb_� [gchiafs]imc^_�

mnl_jnigs]ch� &67,3#� l_mcmn[h]_*� 3,1#� chn_lg_^c[n_� l_mcmn[h]_'*� qb_l_[m� nb_l_�q_l_� fiq�

j_l]_hn[a_m�i`�hih�mom]_jnc\cfcns� ni�nb_�M+f[]n[gm�[gjc]cffch*�[girc]cffch-]f[pof[hc]�[]c^*�

][l\_hc]cffch*� ]_jb[finbch*� nb_� kochifih_� irifchc]� []c^*� [h^� nb_� [gchiafs]imc^_m�

a_hn[gc]ch� [h^� [gce[]ch,� >ff� cmif[n_m�q_l_� mom]_jnc\f_� ni� nb_� M+f[]n[g� ]_`in[rcg_*� nb_�

kochifih_m� _hli`fir[]ch*� ]cjli`fir[]ch� [h^� `fog_koch_*� \inb� n_nl[]s]fch_m*� \inb�

jin_hnc[n_^� mof`ih[gc^_m*� [h^� \inb� jb_hc]ifm,� >fnbioab� nb_� j_l]_hn[a_� i`� hih�

mom]_jnc\cfcns� ni� nb_� g[]lifc^_� _lsnbligs]ch� cm� ]ihmc^_l[\f_� &22,5#'*� nbcm� ]ill_mjih^m�

_hncl_fs�ni�chn_lg_^c[n_�l_mcmn[hn�cmif[n_m,�>`n_l�m_j[l[ncha�nb_�cmif[n_m�i\n[ch_^�^olcha�nb_�

q[lg� m_[mih� `lig�nbim_�ih_m�i\n[ch_^�^olcha�nb_�]if^� m_[mih*� [�]f_[l�^c``_l_h]_� ][h�\_�

hinc]_^�\_nq__h�m_[mihm�ch�nb_�j_l]_hn[a_�i`�hih�mom]_jnc\f_�cmif[n_m�[a[chmn�gimn�i`�nb_�

[hnc\cinc]m� &Ccaol_�2,09�Q[\f_�2,/',�Tcnb�nb_�_r]_jncih�i`�[girc]cffch-]f[pof[hc]�[]c^�[h^�

mnl_jnigs]ch*� ni�qbc]b�nb_l_�q[m�[�mfcabnfs�bcab_l�j_l]_hn[a_�i`�hih�mom]_jnc\f_�cmif[n_m�

ch�nb_� ]if^� m_[mih*� nb_� l_g[chcha� 5� [hnc\cinc]m� mbiq_^� [�g[le_^fs�bcab_l�j_l]_hn[a_�i`�

l_mcmn[hn� cmif[n_m� qb_h� nb_� \[]n_lc[f� cmif[n_m� q_l_� i\n[ch_^� ch� nb_� q[lg� m_[mih,� >`n_l�
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Ccaol_� 2,5� Jofncjf_� hih� mom]_jnc\cfcns� \s� m_[mih*� i`� \[]n_lc[f� cmif[n_m� `lig�
^c``_l_hn� g[lch_� mcn_m� i`�MBF� i\n[ch_^� ^olcha� 0� m_[mihm*� omcha� /7�
[hnc\cinc]m�&q[lg8�h�;�/39�]if^8�h�;�01'
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Ccaol_� 2,6� Jofncjf_� hih� mom]_jnc\cfcns� \s� a_hom� i`� \[]n_lc[f� cmif[n_m� `lig�
^c``_l_hn�g[lch_� mcn_m� i`�MBF� ^olcha� 0� m_[mihm*� omcha� /7� [hnc\cinc]m�
!@OHWOU*�h�;�/69�>NK\GTKRRG*�h�;�0.'
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Q[\f_�2,1,�Jofncjf_�hih�mom]_jnc\cfcns(�j[nn_lhm�i`�\[]n_lc[f�cmif[n_m� `lig�MBF�g[lch_�
_hpclihg_hnm

Kog\_l� M[nn_lh�i`�gofncjf_�hih�
i`� mom]_jnc\cfcns

@OHWOU
&h;/6'

>NK\GTKRRG
&h;0.'

[hnc\cinc]m T[lg @if^ T[lg @if^
/ B / . . .

P . / / /1
0 I'A< . / 0 .

I'; . / . .
1 P+B+>H / . . .

P+B+L> . 0 . .
I'7A'9D . / . .

2 P+B+>H+L> / . . .
P+B+L>+@K / . . .
P+B+HB+>JM / . . .
P+B+>H+@K / / . .
P+>JM+@>O+HC . / . .

3 P+B+L>+>JM+@>O / / . .
P+B+L>+>H+@K / / . .
P+B+>JM+@>O+HC / . . .
P+>JM+@>O+HC+>J@ . / . .

4 P+B+L>+>JM+@>O+HC . . / .
P+B+>JM+HC+>H+@K . . / .

(8� Kih mom]_jnc\f_� ;� l_mcmn[hn� ) chn_lg_^c[n_9 >JM8 [gjc]cffch9 >J@8
[girc]cffch-]f[pof[hc]� []c^9� @>O8� ][l\_hc]cffch9� @QU8� ]_`in[rcg_9� HC8� ]_jb[finbch9�
BKO8� _hli`fir[]ch9� L>8� irifchc]� []c^9� @FM8� ]cjli`fir[]ch9� R?8� `floh_koch_9� @K8�
a_hn[gc]ch9�>H8� [gce[]ch9� P8� mnl_jnigs]ch9� LQ8� irsn_nl[]s]fch_9�QB8� n_nl[]s]fch_9�QB8�
n_nl[]s]fch_9� PLO8� Llg_nijlcg+mof`[^cg_nbirch_9� PUQ8� Qlcg_nbijlcg+
Pof`[g_nbir[tif_9�CC@8�Cfil`_hc]if9�@8�]bfil[gjb_hc]if9�B8�_lsnbligs]ch
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Q[\f_�2,2,�Jchcg[f�chbc\cnils�]ih]_hnl[ncihm�&JF@'�i`�irsn_nl[]s]fch_�ni�g[lch_�cmif[n_m�
`lig�MBF�g[lch_�_hpclihg_hnm�\s�B�n_mn�[`n_l�3�^[sm�i`�ch]o\[ncih�[n� F3}@

?[]n_lc[f�cmif[n_ LQ@�&ja-gI'
D_hom @i^_ JE>�

"+(/ �DT9^#
Q@?P

@OHWOU 5PEOT .,3.. 1,...
@OHWOU 6PEOT .,/7. 0,...

>NK\GTKRRG 7PEOT .,3.. Ki�aliqnb
>NK\GTKRRG fLPEOT 4,... 6,/0

@OHWOU 4JEOT *(,/* 0,...
>NK\GTKRRG 5JEOT .,3.. /4,..

@OHWOU 5J@BT .,03. 0,...
Rh^_n_lgch_^ 6J@BT .,42. /,3..

>NK\GTKRRG 7J@BT 1,... 6,/0
Rh^_n_lgch_^ FFJ@BT .,.25 .,.72
Rh^_n_lgch_^ 6PJOT .,3.. +,2

>NK\GTKRRG 7PJOT /,3.. /4,..
@OHWOU 5JJOT .,42. ,(***
@OHWOU 6JJOT .,/03 0,...
@OHWOU /2JJOT .,/7. /,3..

>NK\GTKRRG FPEO@ .,3.. -,(**
>NK\GTKRRG 0PEO@ .,3.. .2(**
>NK\GTKRRG 1PEO@ .,/03 6,/0
>NK\GTKRRG 3PEO@ .,03. 1,...
>NK\GTKRRG 5PEO@ .,25. Ki�aliqnb

@OHWOU 6PEO@ .,/7. 0,...
>NK\GTKRRG FFPEO@ *(1/* 1,...

@OHWOU FJEO@ *(-2* 4,...
@OHWOU 2JEO@ .,/7. /,3..

>NK\GTKRRG ?I9;9 0,... 6,/0
Rh^_n_lgch_^ ,I9;9 *(,/* 10,..

@OHWOU -I9;9 *(-2* 4,...
>NK\GTKRRG FJ@B@ .,3.. 42,..

@OHWOU -C9;9 .,/7. 0,...
>NK\GTKRRG -I9;9 *(-2* 6,/0
>NK\GTKRRG FJJO@ .,/7. 6,/0
>NK\GTKRRG 0JJO@ *(-2* 1,...

Rh^_n_lgch_^ 2JJO@ *(-2* .,53.
@OHWOU 3JJO@ .,03. 4,...

.X'�XGRSUTOIOJG @ihnlif .,.72 Ki�aliqnb

/..
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Q[\f_�2,3,�Bmncg[n_^�g_^c[hm�[h^�]ih`c^_h]_�chn_lp[fm�i`�JF@m�i`�>NK\GTKRRG�[h^�
@OHWOU�cmif[n_m�n_mn_^�ih�JE>�qcnb�/,3#�K[@f�[h^�Q@?P

?[]n_lc[f�a_h_l[�[h^ Bmncg[n_^�J_^c[h�i` 73#�@ih`c^_h]_�Fhn_lp[f
@ofnol_�g_^c[ JF@�&ja-gI' i`�JF@�&ja-gI'

>NK\GTKRRG�ih�JE> .,36 .,2.+.,65
>NK\GTKRRG�ih�Q@?P 10,31 /1,51+72,14

@OHWOU�ih�JE> .,03 .,/6+.,14
@OHWOU�ih�Q@?P 0,26 /,24+2,3.
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2,2� AFP@RPPFLK

2,2,/� Acme�^c``omcih�n_mn

Qb_�i]]oll_h]_�i`�l_mcmn[hn�\[]n_lc[�ch�[ko[nc]�_hpclihg_hnm�g[s�\_�nb_�l_mofn�

i`�̂ c``_l_hn�_p_hnm,� Fn�g[s�\_�[]kocl_^�[m�[�]ihm_ko_h]_�i`�nb_�jl_m_h]_�i`�[hnblijia_hc]�

jiffoncih*� mo]b� [m� [hnc\cinc]m� `l__fs� ^cfon_^� ch�q[n_l� il� [m� []ncp_� g_n[\ifcn_m� ch� `[_][f�

g[n_lc[f�_r_lncha�[�m_f_]ncp_�jl_mmol_�nb[n�`[pilm�l_mcmn[hn�\[]n_lc[*�il�[m� `il_cah�l_mcmn[hn�

\[]n_lc[�nl[hmgcncha�l_mcmn[h]_�a_h_m�ni� nb_�ch^ca_hiom� `fil[�&?_ff� _n�[f,*� /7619�Eclm]\�_n�

[f,*� /777',�>hnblijia_hc]�jiffoncih�ch�[ko[nc]� _hpclihg_hnm�g[s�^cl_]nfs�ilcach[n_� `lig�

ol\[h� m_q[a_� ^cm]b[la_m*� [ko[]ofnol_� [hnc\cinc]� nb_l[jc_m� il� ch^cl_]nfs� nblioab� loh� i``�

`lig� [alc]ofnol_,� >hnc\cinc]m� il� []ncp_�g_n[\ifcn_m� ch�g[hol_� `lig� nl_[n_^� [hcg[fm�g[s�

`cfn_l� chni� alioh^� q[n_l� nb[n� _p_hno[ffs� l_[]b� lcp_lm� [h^� nb_� g[lch_� _hpclihg_hn�

&H|gg_l_l*� 0..29� Oiiefc^a_*� 0..2',�K[nol[f� il� chnlchmc][ffs�l_mcmn[hn�\[]n_lc[�g[s� [fmi�

i]]ol� ch� [ko[nc]� _hpclihg_hnm,� Qbcm� g[s� ilcach[n_� \s� nb_� h[nol[f� mnlo]nol_� i`� mig_�

\[]n_lc[� mo]b� [m� f[]e� i`�j_lg_[\cfcns� ch� nb_cl�g_g\l[h_m� il� ^o_� ni� nb_� jli^o]ncih� i`�

_htsg_m�nb[n�jl_p_hn�nb_�[]ncih�i`�[hnc\cinc]m�&E[s^_m�[h^�Tif`*� /77.',

Qb_� m[gjf_m� om_^� ch� nbcm� mno^s� ][g_� `lig� mcn_m� nb[n� ch]fo^_^� [h� ol\[h�

ch`fo_h]_^� mcn_*� [�gomm_f+[\oh^[hn� mcn_� [h^� [h� cmif[n_^� mcn_,� Qb_� `clmn� mcn_� cm�gil_� fce_fs�

[``_]n_^� \s� [hnblijia_hc]� jiffoncih� qb_l_[m� nb_� inb_l� nqi� mcn_m� gcabn� \_� _rjim_^�

ch^cl_]nfs� nblioab� [alc]ofnol_� jl[]nc]_m,� Rh`ilnoh[n_fs*� nb_� fiq� hog\_l� i`� \[]n_lc[f�

cmif[n_m� ^c^� hin� [ffiq� [� ]igj[lcmih� i`� nb_� f_p_f� i`� [hnc\cinc]� l_mcmn[h]_� [giha� nb_�

l_jl_m_hn[ncp_�mcn_m�\on�[�]igj[lcmih�i`�]_ln[ch�a_h_l[�i`�cmif[n_m�ch�^c``_l_hn�m_[mihm�q[m�

jimmc\f_,
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?[]n_lc[f� `fil[� `lig� m_^cg_hnm� [h^�gomm_fm*� [\f_� ni� aliq� ih� Q@?P� g_^c[*�

i\n[ch_^� `lig�^c``_l_hn�g[lch_� _hpclihg_hnm� ch�MBF�q_l_� `l_ko_hnfs�hih� mom]_jnc\f_� ni�

nb_� [gchiafs]imc^_� mnl_jnigs]ch�&67,3#� l_mcmn[h]_*� 3,1#� chn_lg_^c[n_',� >�]ihmc^_l[\f_�

j_l]_hn[a_� &22,5#'� i`�\[]n_lc[� [fmi� mbiq_^� chn_lg_^c[n_� l_mcmn[h]_� ni� nb_� g[]lifc^_�

_lsnbligs]ch,�>�fiq�j_l]_hn[a_� &:03#'�i`�nb_�\[]n_lc[f� `fil[�mbiq_^�hih�mom]_jnc\cfcns�

ni� [gjc]cffch*� [girc]cffch-]f[pof[hc]� []c^*� ][l\_hc]cffch*� ]_jb[finbch*� irifchc]� []c^*�

a_hn[gc]ch� [h^� [gce[]ch� [h^� [ff� mbiq_^� mom]_jnc\cfcns� ni� ]_`in[rcg_*� _hli`fir[]ch*�

]cjli`fir[]ch*� `fog_koch_*� \inb� n_nl[]s]fch_m*� \inb� jin_hnc[n_^� mof`ih[gc^_m*� [h^� \inb�

jb_hc]ifm,

O_mcmn[h]_� ni� [gchiafs]imc^_m� [h^� M+f[]n[gm� [l_� gimnfs� _htsg_+g_^c[n_^,�

>gchiafs]imc^_+gi^c`scha� _htsg_m� [h^� M+f[]n[g[m_m*�qbc]b�l_jl_m_hn�nqi� i`�nb_�gimn�

qc^_fs�^cmm_gch[n_^�[hnc\cinc]�l_mcmn[h]_�g_]b[hcmgm*� [l_�l_mjihmc\f_�`il�nb_�g[dilcns�i`�

]fchc][f� l_mcmn[h]_� ni� nb_cl� l_mj_]ncp_� [hnc\cinc]� ]f[mm_m� &?omb� [h^�Jcff_l*� /776',� Lnb_l�

l_mcmn[h]_�g_]b[hcmgm�ch]fo^_m�^_]l_[m_^�ojn[e_�^o_�ni�]b[ha_m�ch�nb_�]b[la_�i`�BMP� ch�

mig_� al[g+h_a[ncp_� \[]n_lc[*� gon[ncihm� ch� lc\imig[f� jlin_chm� [h^� _``for� msmn_gm� `il�

[gchiafs]imc^_m,�O_^o]_^�ojn[e_�[h^�gofnc^loa�nl[hmjiln_lm�[l_�[fmi�]iggih�l_mcmn[h]_�

g_]b[hcmgm� ni� M+f[]n[gm� &P]bq[lt� [h^� @b[mfom+A[h]f[*� 0../',� Fh� [gchiafs]imc^_+�

jli^o]cha�ila[hcmgm*�gynbsf[ncih�i`�/4P�lOK>�acp_m�bcab+f_p_f�l_mcmn[h]_�ni�nb_�[]ncihm�

i`� nb_m_� [hnc\cinc]m� &Hinl[� _n� [f,*� 0...',� O_mcmn[h]_� ni� nb_� g[]lifc^_m� [giha� al[g+�

h_a[ncp_�\[]n_lc[�cm�]iggihfs�\[m_^�ih�nb_�l_^o]_^�j_lg_[\cfcns�i`�nb_�ion_l�g_g\l[h_*�

qb_l_[m� l_mcmn[h]_� ni� kochifih_m� ^_j_h^m� _cnb_l� ih�gon[ncihm� qbc]b� l_h^_l� nb_� n[la_n�

l_mcmn[hn� il� ih� ^_]l_[m_^� chnl[]_ffof[l� [hnc\cinc]� []]ogof[ncih� &P]bq[lt� [h^� @b[mfom+�

A[h]f[*�0../',
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Fh� [�p[lc_ns� i`�[ko[nc]� _hpclihg_hnm*� l_mcmn[h]_� ni� [gchiafs]imc^_m� b[m� \__h�

`ioh^�[giha�]ifc`ilgm� &M[le�_n�[f,*� 0..1'� [h^�_hn_li]i]]c� &Oc]_�_n� [f,*� /773',� Qb_l_�[l_�

mig_�l_jilnm�ih�nb_�mom]_jnc\cfcns�ni� [gchiafs]imc^_m�i`�hih+]bif_l[�pc\lcim�\on�hih_�i`�

>NK\GTKRRG�_hpclihg_hn[f�cmif[n_m,�Dcf_m�_n�[f,� &/77/'�`ioh^�nb[n�@'� UWJGROO�XT'b�7OXYUTKRRG�

!@OHWOU"� GTMZORRGWZS� cmif[n_m� `lig�nb_�@[h[^c[h�>nf[hnc]�]i[mn�q_l_�]iggihfs�l_mcmn[hn�

ni� mnl_jnigs]ch,� Fh�Pj[ch*�?[f_\ih[�_n�[f,� &/776'�l_jiln_^�bcab�j_l]_hn[a_m�i`�l_mcmn[h]_�

[a[chmn� mnl_jnigs]ch� &76,4#'� [h^� _lsnbligs]ch� &61,.#'� [giha� @OHWOU� mnl[chm� cmif[n_^�

`lig�^cm_[m_^� acfn+b_[^� m_[�\l_[g� `lig� `[lgm�qcnb� fcgcn_^� [hnc\cinc]m� om_,� Fh� G[j[h_m_�

[so� `[lgm*� mnl_jnigs]ch+l_mcmn[hn� 7'� GTMZORRGWZS� b[m� \__h� l_jiln_^,� Eiq_p_l*�

mnl_jnigs]ch�b[^�hin�\__h�om_^�ni� nl_[n� ch`_]ncihm�ch�`cmb�`[lgm� ch�G[j[h� &Pilog*� /777',�

Lh� nb_� inb_l� b[h^*� nb_� i]]oll_h]_� i`� @'� NGW[K^O�gofncjf_� l_mcmn[hn� ni� mig_� [hnc\cinc]m*�

ch]fo^cha� mnl_jnigs]ch*� b[m� \__h� [mmi]c[n_^� qcnb� nb_� om_� i`� [hnc\cinc]m� ch� mblcgj�

b[n]b_lc_m� i`� Fh^ih_mc[� &Q_i� _n� [b*� 0..0',� Lnn[pc[hc� _n� [f,� &0../'*� mno^scha� pc\lcim�

cmif[n_^�`lig�`l_mb�[h^�`lit_h�`cmb�[h^�mb_ff`cmb*�`ioh^�nb[n�gil_�nb[h�7.#�i`�nb_�cmif[n_m�

q_l_� l_mcmn[hn� ni� mnl_jnigs]ch,� Qb_� mnlcecha� bcab� [h^� ]ihmn[hn� j_l]_hn[a_� i`� hih�

mom]_jnc\f_�\[]n_lc[�ni� mnl_jnigs]ch�ch�>NK\GTKRRG� [h^� @OHWOU� cmif[n_m� moaa_mn�nb[n�nb_m_�

a_h_l[� jimm_mm� [h� chnlchmc]�g_]b[hcmg� i`�hih� mom]_jnc\cfcns� ni� nbcm� [hnc\cinc],� Fhnlchmc]�

l_mcmn[h]_�g_]b[hcmgm� [l_� ]b[l[]n_lcmnc][ffs�j_lg[h_hn� [h^�qcnb� bcab� `l_ko_h]s� f_p_fm�

[giha�nb_�]_ff�jijof[ncih�&E[s^_m�[h^�Tif`*� /77.',

Qb_� ilcach� i`� nb_� l_mcmn[h]_� ni� m_p_l[f� [hnc\cinc]m� ch� pc\lcim� [jj_[lm� ni� \_�

jlcg[lcfs� ]bligimig[ffs�g_^c[n_^,� Fh� [� mno^s� i`�jf[mgc^�jli`cf_m� [h^� _rj_lcg_hnm� ih�

]olcha� [h^� nl[hm`_llcha� jf[mgc^m*� Dcf_m� _n� [f,� &/773'� ]ih]fo^_^� nb[n� l_mcmn[h]_� ni�

mnl_jnigs]ch�q[m�hin�jf[mgc^�g_^c[n_^�ch�@'� UWJGROO�[h^�7'� GTMZORRGWZS'�Ic�_n�[f,� &/777'*
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mno^scha� nb_� mom]_jnc\cfcns� i`� pc\lcim� cmif[n_^� `lig� ]ofnol_^� m_[� \l_[g*� `ioh^� nb[n�

l_mcmn[h]_� ni� m_p_l[f� [hnc\cinc]m� ch]fo^cha� [gchiafs]imc^_m*� q[m� hin� [fq[sm� [mmi]c[n_^�

qcnb� nb_� jl_m_h]_� i`� jf[mgc^m*� biq_p_l� nb_cl� jl_m_h]_� m__g_^� ni� ch]l_[m_� [hnc\cinc]�

l_mcmn[h]_,� Ocj[\_ffc� _n� [f,� &0..1'� `ioh^� nb[n� l_mcmn[h]_� ni� [gjc]cffch*� ][l\_hc]cffch� [h^�

mnl_jnigs]ch� [giha� @'� [ZRTOLOIZX� [h^� @'� GRMOTUR^YOIZX� cmif[n_^� `lig� gomm_fm� q[m� hin�

[mmi]c[n_^� ni� nb_� jl_m_h]_� i`� jf[mgc^m,� Qb_� `[]n� nb[n� l_mcmn[h]_� ch� pc\lcim� cm� gimnfs�

]flligimig[ffs� g_^c[n_^� gcabn� _rjf[ch� nb_� ]ihmn[hn� j_l]_hn[a_� i`� hih� mom]_jnc\f_�

cmif[n_m�ni�mig_�[hnc\cinc]m�^olcha�q[lg�[h^�]if^�m_[mihm�ch�nbcm�mno^s,� Fn�cm�jli\[\f_�nb[n�

pc\lcim�[]kocl_�l_mcmn[h]_�[m�[�]ihm_ko_h]_�i`�nb_�chm_lncih�i`�l_mcmn[h]_�a_h_nc]�_f_g_hnm�

ch�]bligimig_m�nb[n�g[e_�nb_g�gil_�mn[\f_,�Lh�nb_�inb_l�b[h^*�l_mcmn[h]_�i`�>NK\GTKRRG�

cmif[n_m�gcabn�\_�gimnfs�\[m_^�ih�jf[mgc^�nl[hm`_l,�Fn�b[m�\__h�l_jiln_^�nb[n*�[giha�inb_l�

[ko[nc]� mj_]c_m*� >NK\GTKRRG� GRMGK� l_jl_m_hn� [�jin_hnc[f� l_m_lpicl� i`�l_mcmn[h]_�jf[mgc^m�

[a[chmn� kochifih_m� &Micl_f� _n� [b*� 0..3',� Qb_� jimmc\cfcns� nb[n� l_mcmn[h]_� ch� >NK\GTKRRG�

cmif[n_m�cm�g[chfs�jf[mgc^�g_^c[n_^�qiof^�_rjf[ch�nb_�]b[ha_m�i`�j_l]_hn[a_�i`�l_mcmn[hn�

cmif[n_m� ^olcha� q[lg� [h^� ]if^� m_[mihm,� Bhpclihg_hn[f� ]b[l[]n_lcmnc]m� ^olcha� q[lg�

m_[mihm� gcabn� nlcaa_l� bcab_l� l[n_m� i`� _r]b[ha_� i`� l_mcmn[h]_� jf[mgc^m� [giha� g[lch_�

\[]n_lc[,� Fn� b[m� \__h� hinc]_^� nb[n� nb_� `l_ko_h]c_m� i`�]ihdoa[ncih� [l_� bcab_l� ch� [ko[nc]�

_hpclihg_hnm�qcnb� ch]l_[m_^�honlc_hnm� &A[pc^mih*� /777'� [h^�bcab�^_hmcns�\[]n_lc[f� ]_ffm�

&?[f_� _n� [b*� /7669� Pi\_]es*� 0..0',� Mf[mgc^� nl[hm`ilg[ncih� cm� [fmi� `[pil_^� ch�

_hpclihg_hnm�qcnb�bcab_l�ila[hc]� fi[^m� &M[of� _n� [b*� /77/',� Qb_m_� mcno[ncihm� i]]ol�gil_�

`l_ko_hnfs�^olcha�q[lg�gihnbm�ch�h[nol[f�[ko[nc]�_hpclihg_hnm,�Jil_ip_l*� fiq�f_p_fm�i`�

l_mcmn[h]_�jf[mgc^� ]ihdoa[ncih�b[p_�\__h�hinc]_^� [n� ^_]l_[m_^� n_gj_l[nol_m� &Pchaf_nih�

[h^�>hmih*� /76/',
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Qb_� i]]oll_h]_� i`�l_mcmn[h]_� ni� [� mj_]c`c]� [hnc\cinc]� ][h� \_� [mmi]c[n_^� qcnb�

l_mcmn[h]_� ni� inb_l� [hnc\cinc]m� i`�nb_� m[g_� `[gcfs� il� _p_h� ni� ohl_f[n_^� [hnc\cinc]m,� Qb_�

i]]oll_h]_�i`�gofncjf_�l_mcmn[h]_�cm� `l_ko_hnfs�[�]ihm_ko_h]_�i`�nb_� msh_lacmnc]� _``_]n�i`�

l_^o]_^� ojn[e_� ^o_� ni� nb_� ion_l� g_g\l[h_� j_lg_[\cfcns� [h^� []ncp_� gofnc^loa� _``for�

g_^c[n_^�\s�jogjm,� B``for�nl[hmjiln_lm�[l_�qc^_fs�^cmnlc\on_^�[giha�\[]n_lc[�[h^�]ih`_l�

l_mcmn[h]_�[a[chmn�^c``_l_hn�nsj_m�i`�[hnc\cinc]m� &S[h�?[g\_e_�_n�[b*� 0..1',� Fh�nbcm� mno^s�

Sc\lci� cmif[n_m�q_l_�gimnfs�l_mcmn[hn� ni� 2� [hnc\cinc]m�qb_l_[m� Pb_q[h_ff[� cmif[n_m�q_l_�

gimnfs� l_mcmn[hn� ni� [� mchaf_� [hnc\cinc],� Jimnfs� gofnc^loa� _``for� nl[hmjiln_lm� [l_�

]bligimig[ffs�_h]i^_^�qb_l_[m� mj_]c`c]� _``for� nl[hmjiln_lm� [l_� [mmi]c[n_^�qcnb�gi\cf_�

a_h_nc]� _f_g_hnm� &?on[s_� _n�[b*�0..19�Hog[l�[h^�P]bq_ct_l*� 0..3',� Qbcm�qiof^�mojjiln�

nb_� bsjinb_mcm� nb[n� l_mcmn[h]_� ch� pc\lcim� cm� gil_� fce_fs� _h]i^_^� ch� ]bligimig[f� a_h_m�

qb_l_[m� ch� >NK\GTKRRG� cmif[n_m� cm� fce_fs� ni� \_� _h]i^_^� ch� jf[mgc^m,� Fhn_lg_^c[n_�

l_mcmn[h]_� ni� _lsnbligs]ch� gcabn� \_� ^o_� ni� h[nol[ffs� fiq� j_lg_[\cfcns� i`� nb_� ]_ff�

g_g\l[h_m�i`�@OHWOU�[h^�>NK\GTKRRG�cmif[n_m�ni�nbcm�^loa,

Pojjf_g_hn[ncih�i`�]ofnol_�g_^c[�qcnb�m[fnm� cm�ehiqh�ni�b[p_� mig_�_``_]n�ih�

nb_� [hnc\cinc]� mom]_jnc\cfcns� n_mnm� i`� \[]n_lc[,� @ilih[^i� _n� [f,� &/773'� i\m_lp_^� nbl__�

^c``_l_hn�j[nn_lhm�i`�nif_l[h]_�ch�gi^_l[n_fs�b[fijbcfc]�\[]n_lc[�qb_h�m[fchcns�p[lc_^�`lig�

/� ni� /.#� nin[f� m[fnm� ch� nb_� n_mncha�g_^c[,� Qbim_�j[nn_lhm� chpifp_^�gchcg[f*� l_g[le[\f_�

[h^�b_n_lia_h_iom�p[lc[ncih�ih�nb_�mom]_jnc\cfcns�ni�^c``_l_hn�[hnc\cinc]m�^_j_h^cha�ih�nb_�

ch^cpc^o[f� mnl[ch� [h^� [hncgc]li\c[f� n_mn_^,� Fh[]ncp[ncih� i`�nb_� [hnc\cinc]*� ch� nb_� ][m_� i`�

n_nl[]s]fch_m*� il�l_^o]_^�^loa�ojn[e_*� _cnb_l�\s�[fn_l[ncih�i`�nb_� [hnc\cinc]�il�^o_�ni� fiq�

j_lg_[\cfcns� [m� [� ]ihm_ko_h]_� i`�bcab�imginc]� ]ih^cncihm� [l_�jimmc\f_� `[]nilm� chpifp_^�

&@ilih[^i� _n� [b*� /773',�Eiq_p_l*� mo]b�]b[ha_m�b[p_�\__h�hinc]_^�qcnb�m[fchcnc_m� [\ip_
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2#� `il� pc\lcim,� P[fchcnc_m� ch� nb_� l[ha_� /+2#� b[p_� hin� mbiqh� ^c``_l_h]_m� ch� m_hmcncpcns�

n_mnm�omcha�JE>�g_^c[�&Lnn[pc[hc� _n�[b*� 0../',� Fh�nbcm� mno^s�nb_� m[fchcns�om_^�q[m� /,3#�

K[@f*�nb_l_`il_�gchcg[f�ch`fo_h]_�q[m�momj_]n_^�ih�nb_�mom]_jnc\cfcns�[mm_mmg_hnm,

2,2,0� B�n_mn

>ff� nb_� g[lch_� cmif[n_m� ch]fo^_^� ch� nbcm� mno^s�q_l_� jl_pciomfs� l_]ip_l_^� ch�

Q@?P�g_^cog�]ihn[chcha�3.�ja-gI�LQ@,�Pch]_�nbcm�]ih]_hnl[ncih�q[m�i\m_lp_^�ni�b[p_�

mig_�^_al__�i`�m_f_]ncpcns�&m__�@b[jn_l�0'*�cn�q[m�_rj_]n_^�nb[n�nb_m_�\[]n_lc[�q_l_�aicha�

ni� mbiq�[n� f_[mn�chn_lg_^c[n_�l_mcmn[h]_�ch�nb_�^cme�mom]_jnc\cfcns�n_mn,� Lh�nb_�]ihnl[ls�[ff�

cmif[n_m�mbiq_^�ni�\_�mom]_jnc\f_�ni�n_nl[]s]fch_m,�Fn�[jj_[lm�nb[n�[fnbioab�3.�ja-gI�LQ@�

ch�Q@?P�g_^cog�_r_lnm� mig_�^_al__�i`�m_f_]ncpcns�[giha�nb_�g[lch_�\[]n_lc[f�`fil[*�nb_�

m_f_]n_^� `fil[� b[m� ihfs� fiq� f_p_f� LQ@� l_mcmn[h]_,� >h� _``_]n� i`�Q@?P� ]igjih_hnm� ch�

^_]l_[mcha�nb_� []ncpcns�i`�LQ@�b[m�\__h�moaa_mn_^�&Q_h^_h]c[�[h^�^_�f[�M_h[*�0..0',� Fh�

nbcm�mno^s*�nb_�f_p_f�i`�chbc\cncih�i`�LQ@�q[m�mcahc`c][hnfs�^_]l_[m_^�ch�Q@?P*�ch�l_f[ncih�

ni� JE>� qcnb� /,3#� K[@f� ih� nb_� B� n_mn,� Qbcm� ^c``_l_h]_� q[m� mcahc`c][hnfs� qc^_l� ch�

>NK\GTKRRG� cmif[n_m� nb[h�pc\lcim,� Qbcm� cm� ch� [al__g_hn�qcnb�nb_� `[]n� i`�i\n[chcha�bcab_l�

@MR�p[fo_m� ch�nb_�Q@?P� nb[h�JE>�&02�jjn� m_[q[n_l'�jf[n_m�]ihn[chcha�LQ@*� [h^�qcnb�

nb_� i\m_lp[ncih� nb[n� ihfs� nb_� ]ifihc_m� qcnb� ]b[l[]n_lcmnc]m� i`� nbim_� `lig� >NK\GTKRRG�

mj_]c_m� ]iof^� aliq� ch� Q@?P� jf[n_m� ]ihn[chcha� /..� ja-gI� LQ@� &m__� @b[jn_l� 0',�

Qb_l_`il_*� cn�cm�^c``c]ofn�ni�_mncg[n_�[�a_h_l[f�_kocp[f_h]_�i`�nb_�_``_]n�i`�3.� ja-gI�LQ@�

ch� Q@?P� g_^cog� `il� JE>� qcnb� /,3#� K[@f� mch]_� nb_� mom]_jnc\cfcns� ni� LQ@� p[lc_m�

[]]il^cha�ni�nb_�a_hom�i`�nb_�\[]n_lc[�n_mn_^,�O__m�[h^�Bffcin�&/776'�hinc]_^�nb[n�\cf_�b[m�

ch`fo_h]_� ih� nb_� [hncgc]li\c[f� mom]_jnc\cfcns� ch� ^c``_l_hn� ^_al__m� ^_j_h^cha� ih� nb_
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[hnc\cinc]� [h^� \[]n_lc[� n_mn_^,� >]ncp[ncih� i`� _``for� msmn_gm� [h^� ch]l_[m_^� g_g\l[h_�

j_lg_[\cfcns�b[p_�\__h�cgjfc][n_^�[m�g_]b[hcmgm� []ncp[n_^�\s�nb_�jl_m_h]_� i`�\cf_� nb[n�

]ih`_lm�l_mcmn[h]_�ni�^c``_l_hn�[hnc\cinc]m� ch]fo^cha�LQ@� &Mlions�_n�[b*� 0..29�Kilc_a[�_n�

[f,*� 0..3',�Mli\[\fs*� mcgcf[l�l_mcmn[h]_�g_]b[hcmgm�]ih`_l�[�gil_�_``_]ncp_�jlin_]ncih�ni�

>NK\GTKRRG� nb[h� pc\lcim� `il� nif_l[ncha� nb_� \cf_� m[fnm� i`� nb_� Q@?P� g_^cog� [h^� nb_�

jl_m_h]_�i`�LQ@,

Fh�]ih]fomcih*� nb_�a_h_l[� @OHWOU� [h^�>NK\GTKRRG� ]igjlcm_�nb_�g[dilcns�i`�nb_�

\[]n_lc[f� `fil[�l_]ip_l_^�ch�Q@?P� `lig�m_^cg_hnm� [h^�gomm_fm� `lig�MBF,� Qb_m_� cmif[n_m�

q_l_� `l_ko_hnfs�hih�mom]_jnc\f_� ni� mnl_jnigs]ch�&<�7.#'� [h^� chn_lg_^c[n_fs� mom]_jnc\f_�

&22,5#'�ni�_lsnbligs]ch,�Qbcm�\[]n_lc[f�`fil[�[fmi�mbiq_^�fiq�j_l]_hn[a_�&:�03#'�i`�hih�

mom]_jnc\f_� cmif[n_m� ni� [gjc]cffch*� [girc]cffch-]f[pof[hc]� []c^*� ][l\_hc]cffch*� ]_jb[finbch*�

irifchc]� []c^*� a_hn[gc]ch� [h^� [gce[]ch*� [h^� `off� mom]_jnc\cfcns� ni� ]_`in[rcg_*�

_hli`fir[]ch*� ]cjli`fir[]ch*� `fog_koch_*� n_nl[]s]fch_*� irsn_nl[]s]fch_*� ilg_nijlcg+�

mof`[^cg_nbirch_*� nlcg_nbijlcg+mof`[g_nbir[tif_*� `fil`_hc]if� [h^� ]bfil[gjb_hc]if,� Fh�

nb_�][m_�i`�mnl_jnigs]ch*�hih�mom]_jnc\cfcns�cm�bcab�[h^�]ihmn[hn�l_a[l^f_mm�i`�nb_�m_[mih�

[h^�a_hom� i`�\[]n_lc[,� Fh�][m_� i`�inb_l� [hnc\cinc]m*� nb_�j_l]_hn[a_m� i`�hih� mom]_jnc\cfcns�

p[lc_^� []]il^cha�ni� nb_� m_[mih�[h^�nb_� a_hom� i`�nb_� cmif[n_m,�Jimnfs*�bcab_l�j_l]_hn[a_m�

i`�hih� mom]_jnc\cfcns�q_l_� i\m_lp_^� ch�nbim_� cmif[n_m� l_]ip_l_^� ^olcha� nb_�q[lg� m_[mih�

[giha� >NK\GTKRRG� cmif[n_m� qb_l_[m� [giha� @OHWOU� cmif[n_m� nb_� j_l]_hn[a_� i`� hih�

mom]_jnc\f_�cmif[n_m�q_l_� mcgcf[l�ch�\inb�m_[mihm� [h^�a_h_l[ffs�bcab_l�nb[h�ch�nb_�][m_�i`�

>NK\GTKRRG� cmif[n_m,� Ac``_l_hn� a_h_nc]� miol]_m� `il� l_mcmn[h]_� [l_� [mmog_^� ni� i]]ol�

\_nq__h� nb_m_� a_h_l[,� Fh� >NK\GTKRRG� cmif[n_m*� jf[mgc^� _h]i^_^� g_]b[hcmgm� gcabn�

_rjf[ch� nb_� ch]l_[m_^�hih� mom]_jnc\cfcns� ch�q[lg� m_[mih� [h^� nb_� mj_]c`c]� l_mcmn[h]_� ni� [

+*2
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mchaf_�[hnc\cinc]� `l_ko_hnfs�`ioh^,� @bligimigc][ffs�_h]i^_^�g_]b[hcmgm�gcabn�_rjf[ch�

nb_� gil_� mn[\f_� hih� mom]_jnc\cfcns� [h^� nb_� hih� mom]_jnc\cfcns� ni� gofncjf_� [hnc\cinc]m�

i\m_lp_^�ch�@OHWOU�cmif[n_m,�>h�chnlchmc]�g_]b[hcmg�i`�hih�mom]_jnc\cfcns�ni�mnl_jnigs]ch�

gcabn� i]]ol� ch� \inb� a_h_l[� cmif[n_^� `lig� MBF� g[lch_� _hpclihg_hnm,� Fn� q[m� [fmi�

^_gihmnl[n_^� nb[n� nb_� []ncpcns� i`�LQ@� cm� mcahc`c][hnfs� [``_]n_^� \s� nb_� ]ofnol_� g_^cog�

om_^� [h^� nb_� \[]n_lc[f� a_h_l[� n_mn_^,� Qb_� []ncpcns� i`�LQ@� ^_]l_[m_^�gil_�g[le_^fs� ch�

Q@?P�g_^cog�[h^�>NK\GTKRRG�nif_l[n_m�\_nn_l�LQ@�nb[h�@OHWOU�cmif[n_m*�_mj_]c[ffs�qb_h�

]ofnol_^�ih�Q@?P�g_^cog,
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@E>MQBO�38�DBKBO>I�AFP@RPPFLK

Qb_� g[ch� i\d_]ncp_� i`� nbcm� nb_mcm� q[m� ni� m_f_]n� [� \[]n_lc[f� mj_]c_m� il� [�

n[rihigc][f� alioj� [\f_� ni� \_�om_^� ni� [mm_mm� nb_� f_p_f� i`�[hncgc]li\c[f� l_mcmn[h]_� ch� nb_�

g[lch_�_hpclihg_hn,� Cil�nbcm�joljim_*�\[]n_lc[�[\f_�ni� aliq� ch�[�g_^c[�]ihn[chcha�LQ@�

q_l_� m]l__h_^*� c^_hnc`c_^� [h^� `ch[ffs� n_mn_^� `il� nb_cl� mom]_jnc\cfcns� [a[chmn� m_p_l[f�

[hnc\cinc]m,� Fh� j[l[ff_f*� nb_� [mm_mmg_hn� [h^� ]igj[lcmih� i`�nb_� f_p_f� i`�LQ@+l_mcmn[h]_*�

_rjl_mm_^� [m� `l_ko_h]s� i`�l_mcmn[h]_� &MO'*� q[m� ][llc_^� ion� qcnb� nb_� \[]n_lc[f� `fil[� i`�

m_^cg_hnm� [h^�gomm_fm� i\n[ch_^� `lig�1� ^c``_l_hn� mcn_m� ^olcha�0� m_[mihm,� Qbcm� mno^s�q[m�

^ih_� ch� il^_l� ni� ^_n_lgch_� c`�nb_� `[]nilm8� nsj_� i`�mcn_*� nsj_� i`� m[gjf_� [h^� m_[mih� i`�

m[gjfcha� b[^� [hs� _``_]n� ih� nb_� f_p_f� i`� LQ@+l_mcmn[h]_,� Fh� inb_l� qil^m*� [� g_nbi^�

m_hmcncp_� _hioab� ni� mbiq� ^c``_l_h]_m� [giha� g[lch_� mcn_m� b[pcha� ^c``_l_hn� _]ifiac][f�

]b[l[]n_lcmnc]m�q[m�mioabn,�>m�q_ff*� mocn[\cfcns�q[m�[mm_mm_^�omcha�nb_�\[]n_lc[f�`fil[�`lig�

m_^cg_hn� [h^�gomm_fm� ch�^c``_l_hn� m_[mihm,� Qb_�\[]n_lc[f� `fil[�m_f_]n_^� `lig�MBF�g[lch_�

_hpclihg_hnm� q[m� c^_hnc`c_^� \s� omcha� 1� ^c``_l_hn� g_nbi^m*� ]ihp_hncih[f*� [onig[n_^�

c^_hnc`c][ncih� msmn_g� [h^� gif_]of[l� g_nbi^,� Qb_� mom]_jnc\cfcns� i`� 3.� ja-gI� LQ@+�

l_mcmn[hn� `fil[� [a[chmn� m_p_l[f� [hnc\cinc]m� q[m� [mm_mm_^� omcha� ^cme� ^c``omcih� m_hmcncpcns�

n_mnm�[h^�chn_ljl_n_^�[]]il^cha�ni�m_[mih�[h^�nb_�a_hom�ni�qbc]b�nb_s�\_fiha,�Cch[ffs*�nb_�

_``_]n� i`�]ofnol_�g_^c[� &Q@?P� [h^�JE>� /,3#�K[@f'� [h^�\[]n_lc[f� a_hom� `>NK\GTKRRG�

[h^�@OHWOU"�ih�nb_�JF@�i`�LQ@�q[m�[h[fst_^,

Qb_�mno^s�i`�nb_�`l_ko_h]s�i`�l_mcmn[h]_�ni�[�mj_]c`c]�[hnc\cinc]�cm�]ihmc^_l_^�ni�

\_� nb_� \_mn� [jjli[]b� ni� _p[fo[n_� nb_� ch`fo_h]_� i`� [hnc\cinc]m� ch� nb_� \[]n_lc[f� `fil[� i`�

g[lch_�_hpclihg_hnm� &E_lqca�[h^�Dl[s*� /775',�Jimnfs*� nb_m_� mno^c_m�b[p_�\__h�^ih_�ni
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_p[fo[n_�nb_�f_p_f�i`�LQ@�l_mcmn[h]_�ch�nb_�\[]n_lc[f�`fil[�`lig�m_^cg_hnm�[mmi]c[n_^�qcnb�

`cmb� `[lgm� ch� il^_l� ni� ^_n_lgch_� nb_� cgj[]n� i`�[hnc\cinc]� nb_l[jc_m� ih� l_mcmn[hn�j[nn_lhm�

&Eom_pxa� _n� [f,*� /77/9� P[go_fm_h�_n� [f,*� /7709� P[h^[[�_n�[ f*� /7709�E[hm_h� _n� [ f*� /7719�

H_lls� _n� [f,*� /772*� /773*� /7749�E_lqca� [h^�Dl[s*� /7759� E_lqca� _n� [f,*� /775',�Ac``_l_hn�

]ofnol_� g_^c[� qcnb� ^c``_l_hn� LQ@� ]ih]_hnl[ncihm� b[p_� \__h� om_^� ^o_� ni� f[]e� i`�

mn[h^[l^ct_^� jlini]ifm� &Pgcnb� _n� [f,*� /772',� Ji^c`c_^� a_h_l[f� ]ofnol_�g_^c[�b[p_� \__h�

om_^�ch�gimn�mno^c_m,�Eiq_p_l�nb_�CO�i\n[ch_^�ch�mo]b�mno^c_m�gcabn�hin�ihfs�l_`f_]n�nb_

m_f_]ncp_� jl_mmol_� i`� [hnc\cinc]m� \on� ]iof^� [fmi� \_� nb_� ]ihm_ko_h]_� i`� ^c``_l_hn
�

jlijilncihm� i`� \[]n_lc[f� n[r[� qcnb� chb_l_hn� [hncgc]li\c[f� mom]_jnc\cfcnc_m� ch� ^c``_l_hn�

_hpclihg_hnm,� Qb_l_`il_*� nb_� om_� i`� [� m_f_]ncp_� ]ofnol_� g_^cog� qiof^� ^_]l_[m_� nb_�

\[]n_lc[f�^cp_lmcns�_``_]n�ih�nb_�CO�`ioh^�ch�[h�_hpclihg_hn,

Fh� nbcm� mno^s*� nb_� om_� i`�Q@?P� [a[l� [h^� [�gi^c`c_^�JE>*� ]ihn[chcha� 5.#�

m_[q[n_l� &02� jjn'*� q[m� chcnc[ffs� nlc_^� `il� ]igj[lcmih�joljim_m,� Q@?P� [a[l*� [� m_f_]ncp_�

]ofnol_�g_^cog*� qcnb� 03� ja-gI� i`�LQ@� b[m� \__h� om_^�\s� Q_h^_h]c[� [h^� ^_� f[�M_h[�

&0..0'� `il� mno^scha� nb_� f_p_f� i`�LQ@� l_mcmn[hn�\[]n_lc[� ch� mblcgj*� q[n_l� [h^� m_^cg_hnm�

`lig�mblcgj� `[lgm,� Qb_�f[nn_l�g_^cog�cm�[�a_h_l[f�g_^cog�om_^�gimnfs�ch�mom]_jnc\cfcns�

n_mnm�&K@@IP*�0..1'�\on�b[m�[fmi�\__h�om_^�ch�CO�mno^c_m�&E_lqca�_n�[b*� /775',�Ac``_l_hn�

LQ@�]ih]_hnl[ncihm�q_l_�n_mn_^*�03*� 3.�[h^� /..�ja-gI,�@iggihfs*�03� ja-gI�b[m�\__h�

ch� om_^� ch� mno^c_m� i`� nb_� _]ifias� i`�l_mcmn[h]_� ni� n_nl[]s]fch_m� ch� bog[hm� mch]_� cn� cm�

[mmog_^�nb[n�nbcm�]ih]_hnl[ncih�m_f_]nm�nbim_�\[]n_lc[�jimm_mmcha�l_mcmn[h]_�a_h_m�&Molm_ff�

_n� [b*� /774',� Qbcm� il� _kocp[f_hn� ]ih]_hnl[ncihm� b[p_� \__h� om_^� ch� mno^c_m� i`�g[lch_�

_hpclihg_hnm*�n[echa�chni�[]]iohn�nb[n�^cp[f_hn�][ncihm�jl_m_hn�ch�m_[q[n_l*� mo]b�[m�JaX X�

[h^�@[X X*�]iggihfs�om_^�ni�mojjf_g_hn�nb_�g_^c[*�^cgchcmb�nb_�jin_h]s�i`�n_nl[]s]fch_m,

? ^ ^
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Fh�nbcm�mno^s�nb_�m_f_]ncpcns�jiq_l�i`�nb_�gi^c`c_^�JE>�]ihn[chcha�LQ@�q[m�go]b�gil_�

mnlcha_hn� nb[h� nb[n� i`�Q@?P� g_^cog,� Qbcm� ch^c][n_m� nb[n� nb_� [hncgc]li\c[f� []ncpcns� i`�

LQ@�q[m�j[lnc[ffs� chbc\cn_^�\s� nb_� Q@?P�g_^cog*� [m� moaa_mn_^�jl_pciomfs� &Q_h^_h]c[�

[h^�^_� f[�M_h[*� 0..0',� Ao_�ni� nb_� `[]n�nb[n�CO�q[m�p_ls� fiq�_p_h�qcnb�nb_� fiq_mn�LQ@�

]ih]_hnl[ncih�ch�nb_�gi^c`c_^�JE>*�Q@?P�g_^cog�q[m�]bim_h�`il�nb_�mo\m_ko_hn�mno^s�

i`�CO�`lig�^c``_l_hn�g[lch_�_hpclihg_hnm,�Lrsn_nl[]s]fch_�[n�3.� ja-gI�q[m�^_n_lgch_^�

ni� \_� nb_�gimn� mocn[\f_� ]ih]_hnl[ncih� ch�Q@?P� ^o_� ni� nb_� m_f_]ncp_�jiq_l� nb[n�q[m� hin�

go]b� ^c``_l_hn� `lig� nb[n� i`� /..� ja-gI� LQ@� \on� [ffiqcha�gil_� ^cp_lmcns� i`�]ifihc_m*�

mcgcf[l�ni�nb[n�i\n[ch_^�qcnb�03� ja-gI�LQ@,

Qb_� mcn_*� nsj_�i`�m[gjf_� [h^� m_[mih�i`�m[gjfcha�b[^� mcahc`c][hn� _``_]n� ih�nb_�

CO�p[fo_m� ch^cpc^o[ffs� il� ch� ]ig\ch[ncih,� Ecffm\ilioab�Op,� cm� [h�ol\[h+ch`fo_h]_^� mcn_�

nb[n� l_]_cp_m� nb_� ^cm]b[la_� i`� @b[lfinn_niqh� ]cnsåm� m_q[a_,� P_q[a_� q[n_lm� omo[ffs�

]ihn[ch�j[lnc[ffs�g_n[\ifct_^�]b_gc][f�]igjioh^m�om_^�ch�bog[h�g_^c]ch_�[h^�gofncjf_�

l_mcmn[hn�\[]n_lc[�qbc]b� [l_� hin� `offs� _fcgch[n_^� ^olcha� nb_� m_q[a_�jolc`c][ncih�jli]_mm�

&?_ff� _n� [b*� /7619�Eclm]b�_n�[b*� /7779�Hccgg_l_l*� 0..2',� Po]b�]b[l[]n_lcmnc]m�q_l_�gil_�

]f_[lfs�l_`f_]n_^�ch�nb_�CO�i`�nb_�\[]n_lc[f� `fil[� `lig� m_^cg_hnm� &56,7#',� Qb_� fiq_l�CO�

p[fo_m�i`�nb_�\[]n_lc[f� `fil[�`lig�nb_�m[gjf_m�i\n[ch_^�ch�@[j�Bagihn�[l_�ch�[]]il^[h]_�

qcnb�nb_cl�cmif[n_^�fi][ncih�qcnb�p_ls�fcgcn_^�[hnblijia_hc]�ch`fo_h]_,

Qb_� mcn_� ch�Joll[s�Op,� cm� ]b[l[]n_lct_^�\s�nb_� ch`fo_h]_�i`�gomm_f� [\oh^[h]_�

nb[n�gcabn�g[chfs�[``_]n�nb_�CO�i`�nb_�\[]n_lc[f� `fil[�`lig�gomm_fm,� ?[]n_lc[f� `fil[�`lig�

gomm_fm� ^cmjf[s_^� ^c``_l_hn� f_p_fm� i`� CO� ch� ]igj[lcmih� qcnb� nbim_� `lig� [^d[]_hn�

m_^cg_hnm,�?cp[fp_m�b[p_�mig_�^_al__�i`�m_f_]ncpcns�i`�nb_�\[]n_lc[f� `fil[�nb_s�cha_mn�`il�

honlcncih� joljim_m� &?cle\_]e� [h^� J]E_h_ls*� /7609� Ho_b� [h^� @b[h*� /763',� K[nol[f
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chbc\cnilm�chpifp_^�ch�nb_�chh[n_�bimn�^_`_hm_m�i`�gomm_fm*�mo]b�[m�[hncgc]libc[f�j_jnc^_m*�

g[s� `[pil� LQ@+l_mcmn[hn� \[]n_lc[� ^o_� ni� nb_� `[]n� nb[n� mig_� \[]n_lc[f� l_mcmn[h]_�

g_]b[hcmgm�]ih`_l�jlin_]ncih�[a[chmn�[�qc^_�l[ha_�i`�mo\mnl[n_m� &Kce[c^i*� /7769�?on[s_�

_n� [f*� 0..19� S[h� ?[g\_e_� _n� [f,*� 0..1'*� ch]fo^cha� [hncgc]li\c[f� j_jnc^_m� &?_ff� [h^�

Diosih*�0..1',�Qbcm�_``_]n�cm�hinc]_^�ch�q[lg�m_[mih�[h^�gil_�g[le_^fs�ch�Joll[s�Op,�

&CO�+ � 46,/#'� [h^� [jj_[lm� ni�b_� cgj_l]_jnc\f_� ^olcha� ]if^� m_[mih�qbc]b�]ich]c^_�qcnb�

nb_� l_jiln_^� ^_]l_[m_� i`�[hnc\[]n_lc[f� l_mjihm_� i`�gomm_f� [hncgc]li\c[f� j_jnc^_m� [n� fiq�

n_gj_l[nol_m� &E_glinb*� 0..1',� Qb_� _``_]n� i`� [hncgc]libc[f� j_jnc^_m� g[s� \_�

ip_lmb[^iq_^� ch� _hpclihg_hnm� qcnb� bcab� f_p_fm� i`� [hnblijia_hc]� jiffoncih*� mo]b� [m�

Ecffm\ilioab�Op,

@if^�m_[mih�l_^o]_m�nb_�p[lc_ns�i`�\[]n_lc[f�`fil[�\on�[jj[l_hnfs�f_mm�l_^o]ncih�

i]]olm� `il� mj_]c_m� qcnb� LQ@+l_mcmn[h]_,� P_[mih[f� ]b[ha_m� ch� pc\lci� ]iggohcnc_m� `lig�

m_^cg_hn� [h^�q[n_l� \i^c_m� b[p_� \__h�hinc]_^� &I[�Oim[� _n� [f,*� 0../9� Qbigjmih� _n� [f,*�

0..2',�Ac``_l_hn�@OHWOU�mj_]c_m�gcabn�b[p_�^c``_l_hn�f_p_fm�i`�l_mcmn[h]_,�Qb_�p[lc[ncih�i`�

nb_� ]igjimcncih� i`� m_q[a_� ^cm]b[la_m� nb[n� qiof^� \_� ch^_j_h^_hn� `lig� n_gj_l[nol_�

p[lc[ncihm� ch� Ecffm\ilioab�Op,� [h^� nb_� _``_]n� i`�nb_� [hncgc]libc[f� j_jnc^_m� nb[n� gcabn�

`[pil� l_mcmn[hn� \[]n_lc[� ch� nb_� q[lg� m_[mih� ch� Joll[s� Op,� g[s� jl_p_hn� nb_� nl_h^� i`�

b[pcha�bcab_l�CO�^olcha�]if^�m_[mih�ch�nb_�\[]n_lc[f�`fil[�i`�m_^cg_hnm�[h^�gomm_fm�`lig�

nbim_�l_mj_]ncp_�mcn_m,

Fn� cm� [fmi� cgjiln[hn� ni� ]ihmc^_l� nb[n� mig_� ^_al__� i`� h[nol[f� l_mcmn[h]_� cm�

]iggihfs�jl_m_hn�ch�_hpclihg_hnm�qcnbion�[hnblijia_hc]�jiffoncih�&Gih_m*� /7649�J[a__�

[h^�Nochh*� /77/9�?iih�[h^�@[n[h[]b*� /7779�>mb�_n� [f,*� 0..0',� Gih_m� &/764'� ]ihmc^_l_^�

nb[n�[giha� nb_� `[]nilm� nb[n�]ihnlc\on_� ni� nb_� _f_p[n_^�i]]oll_h]_� i`�[hnc\cinc]�l_mcmn[h]_
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ch�h[nol[f� [ko[nc]� _hpclihg_hnm� cm� nb_� mj_]c_m� ]igjimcncih�i`�nb_�\[]n_lc[f� ]iggohcnc_m�

[h^� nb_� l_mcmn[h]_� [mmi]c[n_^�qcnb� aliqnb� ch� fiq� honlc_hn� _hpclihg_hnm,� O_a[l^cha� nb_�

j[lnc]of[l�][m_�i`�LQ@*�nb_�jl_m_h]_�i`�nbcm�[hnc\cinc]�cm�hin�[�h_]_mm[ls�][om[f�]ih^cncih�

`il�nb_� _g_la_h]_�i`�bcab�`l_ko_h]s�i`�l_mcmn[h]_� &H[j_n[h[ec� _n� [b*� /7739�H_lls� _n� [f,*�

/773',� Qbom*� nb_� l_mcmn[h]_� g_]b[hcmgm� `ioh^� ch� \[]n_lc[� [n� nb_m_� mcn_m� [l_� fce_fs� nb_�

]ihm_ko_h]_�i`�chbc\cnilm�inb_l�nb[h�LQ@,

Ac``_l_hn�g_nbi^m�q_l_�om_^�ch�nbcm� mno^s�ni� c^_hnc`s�g[lch_�\[]n_lc[f� cmif[n_m�

ch]fo^cha�jb_hinsjc]�]b[l[]n_lct[ncih�[h^�a_higc]�ch`ilg[ncih,� Fh^cpc^o[ffs*�_[]b�i`�nb_�

g_nbi^m�b[m�nb_cl�fcgcn[ncihm�\on�nb_�]ig\ch[ncih�i`�g_nbi^m*� ^_m]lc\_^� [m� [�jifsjb[mc]�

[jjli[]b*� cm� l_]igg_h^_^� `il� c^_hnc`c][ncih� i`� \[]n_lc[f� cmif[n_m� &S[h^[gg_*� /774*�

0..19� Pn[]e_\l[h^n*� 0..0',�Qb_�]ihp_hncih[f�g_nbi^�a[p_�[�n[rihigc]�a_h_l[f� `l[g_�i`�

nb_�cmif[n_m�\[m_^�ih�\[mc]�jb_hinsjc]�]b[l[]n_lcmnc]m,�>onig[n_^�c^_hnc`c][ncih�omcha�nb_�

?cifia�msmn_g�q[m� [fmi�om_^�ch�nbcm� mno^s,�Qbcm�g_nbi^�b[m�\__h�[jjfc_^�`il�mig_�s_[lm�

g[chfs� `il� \[]n_lc[� i`� ]fchc][f� cgjiln[h]_� [h^� [fmi� `il� mig_� g[lch_� _hpclihg_hn[f�

\[]n_lc[� [h^� pc\lcim� &Fp[hip[� _n� [b*� /7769� J[e_gmih� _n� [f*� /7769� >omnch� _n� [b*� /7739�

Ki\f_�[h^�Diq*� /7769�S[h^_h\_lab_�_n� [b*� /777*�0..1',� Fh�nbcm� mno^s�cn�q[m� `ioh^�nb[n�

nb_� \[]n_lc[f� aliqnb� [h^� c^_hnc`c][ncih� a[p_� ijncg[f� l_mofnm� qcnb� nb_� [^^cncih� i`� /,3#�

K[@f� ch�nb_� chi]of[ncha� `foc^�[h^�ch]o\[ncih�i`�nb_�gc]lijf[n_m� [n�00}@,�Eiq_p_l*� nb_l_�

q_l_�m_p_l[f�cmif[n_m�nb[n�]iof^�hin�\_�c^_hnc`c_^�\_][om_�i`�nb_�f[]e�i`�aliqnb�ch�nb_�DK�

gc]lijf[n_m� il� \_][om_� nb_� ^_al__� i`� mcgcf[lcns� &PFJ'� q[m� nii� fiq,� Fn� cm� ^c``c]ofn� ni�

oh^_lmn[h^�nb_�l_[mih�`il�nb_�f[]e�i`�aliqnb�ch�[hs�i`�nb_�73� ][l\ih�mo\mnl[n_m�ch�m_p_l[f�

DK�gc]lijf[n_m� mch]_�nb_�m[g_�m[fchcns�[h^�ch]o\[ncih�n_gj_l[nol_�q[m�om_^�ch�nb_�?RD�

g_^cog� qb_l_� aliqnb� q[m� [fq[sm� []bc_p_^,� >fmi*� nb_� fcgcn_^� _hpclihg_hn[f� g[lch_
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"!#*$)&!� ch� nb_� �&('(%� ^[n[\[m_� jl_p_hn_^� c^_hnc`c][ncih� i`� mig_� \[]n_lc[f� cmif[n_m,�

Eiq_p_l� nb_� g_n[\ifc]� ch`ilg[ncih� i\n[ch_^� `lig� nb_� mo\mnl[n_� oncfct[ncih� ch� nb_� DK�

gc]lijf[n_m�q[m�b_fj`of� `il�[�gil_�]igjf_n_�jb_hinsjc]�]b[l[]n_lct[ncih,� Qb_�a_hinsjc]�

g_nbi^� om_^� q[m� nb_� [h[fsmcm� i`� nb_� /4P� lAK>� m_ko_h]_� mcgcf[lcns,� Pj_]c_m� [l_�

]ihmc^_l_^�ni� ch]fo^_� mnl[chm�qcnb�[jjlircg[n_fs� 5.#�il�al_[n_l�AK>+AK>�l_f[n_^h_mm�

&T[sh_�_n� [f,*� /765'*�qbc]b�b[m�\__h�`ioh^�ni�b_�_kocp[f_hn�ni� 75#*� il�gil_*� mcgcf[lcns�

i`� nb_� /4P� lAK>� &Pn[]e_\l[h^n� [h^� Di_\_f*� /772',� Qbcm� g_nbi^� ]igjf_g_hn_^� nb_�

jb_hinsjc]� ]b[l[]n_lct[ncih*� i\n[ch_^� `lig� nb_� ?cifia� g_n[\ifc]� j[nn_lh*� ni� jlipc^_� [�

`ch[f�c^_hnc`c][ncih,� Qb_�ch[]]ol[]s�ch�nb_�mj_]c_m�c^_hnc`c][ncih�`il�m_p_l[f�cmif[n_m�cm�hin�

oh]iggih� mch]_� nb_� a_higc]� ch`ilg[ncih� i\n[ch_^� ch� nb_� /4P� lAK>� m_ko_h]_� cm�

]ihmc^_l_^� ni� f[]e� l_mifpcha� jiq_l� [n� nb_� mj_]c_m� f_p_f� &Oim_ffi+Jil[� [h^� >gg[h*

0../',� Fn� q[m� `ioh^� ch� nbcm� mno^s� nb[n� \[]n_lc[� nb[n� b[^� 75#*� il� gil_*� /4P� lAK>�

m_ko_h]_�mcgcf[lcns�qcnb�nb_�cmif[n_m�^i�hin�h_]_mm[lcfs�mb[l_�nb_�m[g_�mj_]c_m*� [m�hinc]_^�

ch� inb_l� l_jilnm,� Fn� b[m� \__h� ]ihmc^_l_^� nb[n� nb_� ]cl]ogm]lcjncih� `il� mj_]c_m� i`� nb_�

@OHWOUTGIKGK� cm� [n� f_[mn� 77,0#� /4P� lAK>� m_ko_h]_� mcgcf[lcns� &Hcn[+Qmoe[gini� _n� [f,*�

,44.%)

>giha� nb_� cmif[n_m� i\n[ch_^� `lig� m_^cg_hnm� [h^� gomm_fm� i`�nbl__� ^c``_l_hn�

l_jl_m_hn[ncp_� mcn_m� i`�MBF*� nqi� a_h_l[,� @OHWOU� [h^�>NK\GTKRRG%� q_l_� g[chfs� c^_hnc`c_^�

omcha� nb_� ]ig\ch[ncih� i`� nb_� a_hinsjc]� [h^� jb_hinsjc]� g_nbi^m,� Qb_m_� a_h_l[� [l_�

]iggihfs� `ioh^� ch�g[lch_� _hpclihg_hnm� &S_he[n_mq[l[h� _n� [b*� /7679� E[lcb[l[h� _n� [f,*�

/7739� J[oa_lc� _n� [f,*� 0...9� @li]c� _n� [f,*� 0../9� E_lpci+E_[nb*� 0..09� Fp[hip[� _n� [f,*�

0..1[*\*]*� 0..2[9�Qbigjmih�0..1[*b9�Qi``ch�_n�[f,*� 0..29�Viih�_n� [f,*� 0..2',�?_fihacha�

ni� _[]b�i`�nb_m_�a_h_l[�nb_�mj_]c_m� @'� XVRKTJOJZX� [h^�>'� IUR\KRROGTG�q_l_� c^_hnc`c_^�qcnb
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l_[mih[\f_�i`�]ih`c^_h]_,�Qb_�`ilg_l�mj_]c_m�[jj_[l�ni�\_�gil_�]iggihfs�`ioh^�ch�MBF�

g[lch_�_hpclihg_hnm�[m�hinc]_^�jl_pciomfs�&E[lcb[l[h�_n�[b*� /773',

Qb_�`ch[f�i\d_]ncp_�q[m�ni�^_m]lc\_�nb_�[hncgc]li\c[f�mom]_jnc\cfcns�i`�\[]n_lc[f�

cmif[n_m�`lig�m_^cg_hnm�[h^�gomm_fm�[a[chmn� /7�[hnc\cinc]m�\_fihacha�ni�^c``_l_hn�`[gcfc_m�

om_^�ch�bog[h�[h^�p_n_lch[ls�g_^c]ch_,�Qb_�a_h_l[�@OHWOU�[h^�>NK\GTKRRG�[l_�`l_ko_hnfs�

hih� mom]_jnc\f_� ni� mnl_jnigs]ch� &67,3#� l_mcmn[hn*� 3,1#� chn_lg_^c[n_'� [h^� ihfs� i`�

chn_lg_^c[n_� mom]_jnc\cfcns�ni� _lsnbligs]ch�&22,5#',� Qb_m_�\[]n_lc[f� a_h_l[�[fmi� mbiq_^�

fiq�j_l]_hn[a_� &:�0.#'� i`�hih� mom]_jnc\f_� cmif[n_m� ni� [gjc]cffch*� [girc]cffch-]f[pof[hc]�

[]c^*� ][l\_hc]cffch*� ]_jb[finbch*� irifchc]� []c^*� a_hn[gc]ch� [h^� [gce[]ch*� [h^� `off�

mom]_jnc\cfcns� ni� ]_`in[rcg_*� _hli`fir[]ch*� ]cjli`fir[]ch*� `fog_koch_*� n_nl[]s]fch_*�

irsn_nl[]s]fch_*� ilg_nijlcg+mof`[^cg_nbirch_*� nlcg_nbijlcg+mof`[g_nbir[tif_*�

`fil`_hc]if� [h^� ]bfil[gjb_hc]if,� Qb_� f_p_f� i`�hih� mom]_jnc\cfcns�ni� mnl_jnigs]ch� cm� bcab�

[h^�]ihmn[hn�l_a[l^f_mm� i`�nb_�m_[mih�[h^�a_hom�i`�\[]n_lc[,� Qb_l_� [l_�hi� l_jilnm� ih�nb_�

mom]_jnc\cfcns� ni� [gchiafs]imc^_m� i`�>NK\GTKRRG� _hpclihg_hn[f� cmif[n_m*� \on� nb_� bcab�

`l_ko_h]c_m�i`�mnl_jnigs]ch�l_mcmn[hn�pc\lcim�[l_�hin�oh]iggih,�Dcf_m�_n�[f,� &/77/'� `ioh^�

bcab�j_l]_hn[a_� i`�mnl_jnigs]ch�l_mcmn[hn� pc\lcim� cmif[n_^� `lig� `cmb� ch�>nf[hnc]� @[h[^[,�

Lnn[pc[hc�_n�[f,� &0../'�`ioh^�gil_�nb[h�7.#�mnl_jnigs]ch�l_mcmn[hn�pc\lcim�`lig�`l_mb�[h^�

`lit_h� mb_ff`cmb,� >fmi*� bcab�j_l]_hn[a_m� i`�mnl_jnigs]ch�l_mcmn[hn� pc\lcim� hin� [mmi]c[n_^�

qcnb� nb_� om_� i`� [hnc\cinc]m� b[p_� \__h� l_jiln_^� ch� Pj[hcmb� [h^� G[j[h_m_� `cmb� `[lgm�

&?[\_fih[� _n� [b*� /7769� Pilog*� /777',� Eiq_p_l*� mnl_jnigs]ch� l_mcmn[hn� @'� NGW[K^O� b[m�

\__h�[mmi]c[n_^�qcnb�nb_�om_�i`�[hnc\cinc]m� ch�mblcgj�b[n]b_lc_m� i`�Fh^ih_mc[�&Q_i� _n�[b*

0..0',� @OHWOU� [h^� >NK\GTKRRG� mj_]c_m� fce_fs� jimm_mm� chnlchmc]� g_]b[hcmgm� i`� hih
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mom]_jnc\cfcns� ni� nbcm� [hnc\cinc],� Fhnlchmc]� l_mcmn[h]_� g_]b[hcmgm� [l_� gimnfs� j_lg[h_hn�

qcnb�bcab�`l_ko_h]s�f_p_fm�[giha�nb_�\[]n_lc[f�jijof[ncih�&E[s_m�[h^�Tif`*� /77.',

Fh� ][m_� i`� inb_l� [hnc\cinc]m*� nb_� j_l]_hn[a_m� i`� hih� mom]_jnc\cfcns� p[lc_^�

[]]il^cha�ni�nb_�m_[mih�[h^�nb_�a_hom�i`�nb_�cmif[n_m,�Jimnfs*�bcab_l�j_l]_hn[a_m�i`�hih�

mom]_jnc\cfcns�q_l_�i\m_lp_^� ch�nbim_� cmif[n_m� l_]ip_l_^� ^olcha� nb_�q[lg� m_[mih� [giha�

>NK\GTKRRG� cmif[n_m� qb_l_[m� [giha� @OHWOU� cmif[n_m� nb_� j_l]_hn[a_� i`�hih� mom]_jnc\f_�

cmif[n_m�q_l_�mcgcf[l�ch�\inb�m_[mihm�[h^�a_h_l[ffs�bcab_l�nb[h�ch�nb_�][m_�i`�>NK\GTKRRG�

cmif[n_m,�C{zlti� cmif[n_m� ]iggihfs� mbiq_^� gofncjf_+hih� mom]_jnc\cfcns� ni� 2� [hnc\cinc]m*�

qb_l_[m� >NK\GTKRRG� cmif[n_m� q_l_� g[chfs� hih� mom]_jnc\f_� ni� [� mchaf_� [hnc\cinc],� Qb_�

l_mcmn[h]_�i`�^c``_l_hn� @OHWOU� mnl[chm�ni�^c``_l_hn�[hnc\cinc]m� ch]fo^cha�[gchiafs]imc^_m� cm�

omo[ffs�hin� [mmi]c[n_^�qcnb�nb_�jl_m_h]_� i`�jf[mgc^m� &Dcf_m� _n� [f,*� /7739� Ic� _n� [f,*� /7779�

Ocj[\_ffc� _n� [f,*� 0..1',� O_mcmn[h]_� a_h_m� _h]i^_^� ch� ]bligimig_m� [l_� [mmi]c[n_^�qcnb�

gofncjf_�l_mcmn[h]_�_``for�g_]b[hcmgm�qb_l_[m�mj_]c`c]� _``for�nl[hmjiln_lm� [l_�[mmi]c[n_^�

qcnb� a_h_nc]� gi\cf_� _f_g_hnm� &?on[s_� _n� [f,*� 0..19� Hog[l� [h^� P]bq_ct_l*� 0..3',�

Pig_ncg_m� l_mcmn[h]_� ch� ]bligimig_m� i]]olm� ^o_� ni� nb_� chm_lncih� i`� a_h_� ][mm_nn_m�

]i^cha� `il� l_mcmn[h]_� ^_lcp_^� `lig� moj_lchn_alihm� &Oiq_+J[ahom� _n� [f,*� 0../',�

O_mcmn[h]_� a_h_m� _h]i^_^� ch� ]bligimig_m� qbc]b� ]ih`_l�gil_� mn[\f_� l_mcmn[h]_� gcabn�

_rjf[ch� nb_� ]ihmn[hn� j_l]_hn[a_� i`�hih� mom]_jnc\f_� cmif[n_m� ni� mig_� [hnc\cinc]m� ^olcha�

q[lg�[h^�]if^�m_[mihm�[h^�nb_�gofncjf_�hih�mom]_jnc\cfcns�i`�@OHWOU�cmif[n_m�ch�nbcm�mno^s,�

Fh� ]ihnl[mn*� jf[mgc^� _h]i^_^� g_]b[hcmgm� ch� >NK\GTKRRG� cmif[n_m� gcabn� _rjf[ch� nb_�

ch]l_[m_^� hih� mom]_jnc\cfcns� ch�q[lg� m_[mih� [h^� nb_� a_h_l[f� hih� mom]_jnc\cfcns� ni� ihfs�

ih_� [hnc\cinc],� Fn� b[m� \__h� moaa_mn_^� nb[n� >NK\GTKRRG� GRMGK� l_jl_m_hnm� [� l_m_lpicl� i`�

l_mcmn[h]_� jf[mgc^m� [a[chmn� kochifih_m� &Micl_f� _n� [f*� 0..3',� Mf[mgc^� ]ihdoa[ncih� [h^
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nl[hm`ilg[ncih� cm� `[]cfcn[n_^� \s� ch]l_[m_^� honlc_hnm� [h^� bcab� ^_hmcns� i`�\[]n_lc[f� ]_ffm�

&?[f_� _n� [b*� /7669� M[of� _n� [b*� /77/9� A[pc^mih*� /7779� Pi\_]es*� 0..0'� qbc]b� i]]ol� ch�

q[lg�m_[mihm�ch�[ko[nc]�_hpclihg_hnm,

Qb_� [\m_h]_� i`� hih� mom]_jnc\f_� \[]n_lc[� [a[chmn� n_nl[]s]fch_m� moaa_mnm� nb[n�

[fnbioab� 3.� ja-gI� LQ@� _r_ln� mig_� ^_al__� i`�m_f_]ncpcns� [giha� nb_�g[lch_� \[]n_lc[f�

`fil[� l_]ip_l_^� ch� Q@?P� g_^cog*� nb_� m_f_]n_^� `fil[�qiof^� hin� \_� ]fchc][ffs� l_mcmn[hn,�

Qb_l_`il_� cn� ][h� \_� ]ih]fo^_^� nb[n� nb_� mo\jijof[ncih� m]l__h_^� ch� Q@?P� ]ihn[chcha� 3.�

ja-gI�LQ@�jimm_mm�[�fiq�f_p_f�l_mcmn[h]_�[a[chmn�LQ@,�Qb_�B�n_mn�^_gihmnl[n_^�nb[n�nb_�

[]ncpcns�i`�LQ@�cm�mcahc`c][hnfs�^_]l_[m_^�ch�Q@?P�g_^cog�ch�]igj[lcmih�ni�JE>�/,3#�

K[@f�[h^�nb[n�>NK\GTKRRG� nif_l[n_m�bcab_l�]ih]_hnl[ncihm�i`�LQ@� nb[h� @OHWOU� cmif[n_m� ch�

\inb�g_^c[�\on�gil_� _``c]c_hnfs� ch�Q@?P�g_^cog,�>]ncp[ncih�i`�l_mcmn[h]_�g_]b[hcmgm�

\s� nb_� jl_m_h]_� i`� \cf_� &Mlions� _n� [b*� 0..29� Kilc_a[� _n� [b*� 0..3'� gcabn� i]]ol� ch�

>NK\GTKRRG�ch�[�gil_�_``c]c_hn�q[s�nb[h�ch�@OHWOU�mj_]c_m,

Q[echa�chni� ]ihmc^_l[ncih�[ff�nb_m_�i\m_lp[ncihm*� cn�qiof^�\_�[^pcm[\f_*� `il�CO�

mno^c_m� omcha� Q@?P� qcnb� mcgcf[l� LQ@� ]ih]_hnl[ncihm� [m� om_^� ch� nbcm� mno^s*� ni� om_�

\[]n_lc[f� `fil[� `lig� m_^cg_hnm� mch]_� cn� [jj_[lm� ni� \_� [� aii^� ch^c][nil� i`�nb_� ^_al__� i`�

LQ@+fiq� f_p_f� l_mcmn[h]_� [mmi]c[n_^� qcnb� [hnblijia_hc]� jiffoncih� ch� g[lch_�

_hpclihg_hnm,� Jomm_fm*� ch� ]ihnl[mn*� [jj_[l� ni� \_b[p_� [m� [� ^sh[gc]� gc]li_hpclihg_hn�

qcnb� [� m_f_]ncp_� ch`fo_h]_� ch� nb_� \[]n_lc[� `cfn_l_^� nb[n� qiof^�gi^c`s� nb_� jlijilncih� i`�

LQ@+fiq� f_p_f� l_mcmn[hn� \[]n_lc[� ch� l_f[ncih� ni� qb[n� i]]olm� ionmc^_� nb_g,� @if^�

n_gj_l[nol_m� [jj_[l� ni� `[pil� \[]n_lc[� nb[n� b[p_� LQ@+fiq� f_p_f� l_mcmn[h]_� [h^� h[nol[f�

LQ@+fiq� f_p_f� l_mcmn[h]_� ][h� \_� `ioh^� ch� [ko[nc]� _hpclihg_hnm� qcnbion� g[dil�

[hnblijia_hc]� ch`fo_h]_,� Fh� [^^cncih*� mn[h^[l^� \l_[ejichnm� `il� mom]_jnc\cfcns� n_mn� i`
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g[lch_� \[]n_lc[� [l_� l_kocl_^� mch]_� _rcmncha� \l_[ejichnm� q_l_� _mn[\fcmb_^� `il� n_ll_mnlc[f�

[hcg[fm� &K@@IP*�0..0',� Fn�cm� [fmi�^_mcl[\f_�ni� m_[l]b�`il�\_nn_l�]ih^cncihm� `il�aliqnb�i`�

g[lch_�\[]n_lc[�ch�?cifia�DK�gc]lijf[n_m� [h^�ni� ^_p_fij� [�^[n[\[m_� nb[n� ch]fo^_m�gil_�

_hpclihg_hn[f� \[]n_lc[,� Qb_� g[ch� a_h_l[� [\f_� ni� aliq� ch� Q@?P� `lig� MBF� g[lch_�

_hpcligh_hnm*� @OHWOU� [h^� >NK\GTKRRG%� b[p_� ^c``_l_hn� mom]_jnc\cfcns� j[nn_lhm� ni� m_p_l[f�

[hnc\cinc]m*�[``_]n_^�ch�^c``_l_hn�q[sm�\s�nb_�m[gjfcha�m_[mih,�@ihmc^_lcha�nb_cl�^c``_l_hn�

[hnc\cinc]� mom]_jnc\cfcnc_m� [h^� nb_� ^c``_l_hnc[\f_� ]b[l[]n_lcmnc]m� i`� nb_cl� ]ifihc_m*� cn� cm�

[^pcm[\f_� ni� _p[fo[n_� nb_g� m_j[l[n_fs,� F`�[�gil_� mj_]c`c]� mno^s� i`�CO� [a[chmn� LQ@� cm�

[nn_gjn_^� @'� XVRKTJOJZX� cm� jl_`_l[\f_� ]ihmc^_lcha� cnm� qc^_� ^cmnlc\oncih� ch� g[lch_�

_hpclihg_hnm,

Colnb_l�l_m_[l]b� cm� l_kocl_^�ni� ]ih`clg� nb_� _``_]n� i`�[hncgc]li\c[f�j_jnc^_m� ch�

nb_� jlijilncih� i`� l_mcmn[hn� \[]n_lc[� ch� gomm_fm,� >fmi*� gif_]of[l� mno^c_m� qiof^� \_�

h_]_mm[ls�ni� ]ih`clg� c`�nb_�l_mcmn[h]_�^cmjf[s_^�[a[chmn� m_p_l[f� [hnc\cinc]m� ch� @OHWOU� [h^�

>NK\GTKRRG� cmif[n_m� cm� _h]i^_^� ch� ]bligimig[f� [h^� jf[mgc^� a_h_m*� l_mj_]ncp_fs,� Qb_�

mno^s� i`�nb_� ilcach� i`�]ihmn[hn� [h^�bcab� l_mcmn[h]_� ni� mnl_jnigs]ch� ch�>NK\GTKRRG� [h^�

@OHWOU�cmif[n_m�cm�h_]_mm[ls�ch�il^_l�ni�^_n_lgch_�c`�nb_l_�cm�[hs�m_f_]ncp_�jl_mmol_m�ohcko_�

ni�MBF�g[lch_�_hpclihg_hnm,

//7

IXac`WfVXW�h\e[� aXc^\dd\`_� `Y�e[X�V`ajc\Z[e�`h_Xc)� =fce[Xc�cXac`WfVe\`_� ac`[\U\eXW�h\e[`fe�aXc^\dd\`_)



OBCBOBK@BP

>IABOJ>K� AG,� &/770'� @b_ginb_l[js� ch� nb_� ]ihnlif� i`� giffom][h� ^cm_[m_m,� Fh8�
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i`� [hnc\cinc]� l_mcmn[h]_� + � jin_hnc[f� `il� ]ihmog_l� b_[fnb� lcmem,� Fhn_lh[ncih[f� Giolh[f� i`�
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qcnb�`cmb�^cm_[m_m,�>ko[]ofnol_� /748�0//+021,
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;XKZJUGRYKWUSUTGX� IOYWKG� `lig� ^c``_l_hn� g[lch_� b[\cn[nm� [h^� _g_h^[ncih� i`� nb_�
^_m]lcjncih,�Fhn_g[]cih[f,�Giolh[f�i`�Psmn_g[nc]�?[]n_lcifias�269�025+034,

FS>KLS>� B,M,*� KBA>PEELSPH>V>� L,F,*� WERHLS>� K,S,*� KF@LI>R� A,S,*�
@EOFPQBK� O,*� JFHE>FILS� S,S,� &0..1\'� >NK\GTKRRG� \GQXSGTOO� mj,� hip,*� cmif[n_^�
`lig� mcjoh]of[� `;NGXIURUXUSG� PGVUTOIZS"� Fhn_lh[ncih[f� Giolh[f� i`� Psmn_g[nc]� [h^�
Bpifoncih[ls�Jc]li\cifias�318� /25/+/255,

?L7DEL7� ;(F(&� D;:7I>AELIA7O7� E(?(&� I7M78;� J(&� P>KAEL7� D(L(&
COLILS>� D,J,*� KF@LI>R� A,S,*� JFHE>FILS� S,S,*� ?LTJ>K� G,M,� &0..2['�
>NK\GTKRRG� GLLOTOX� mj,� hip,*� cmif[n_^� `lig�g[lch_� chp_ln_\l[n_m,� Fhn_lh[ncih[f� Giolh[f� i`�
Psmn_g[nc]�[h^�Bpifoncih[ls�Jc]li\cifias�328� /.67+/.71,

FS>KLS>�B,M,*�P>T>?B�Q,*�E>V>PEF�H,*�DLOPEHLS>�K,J,*�WERHLS>�K,S,*�
KBA>PEHLSPH>V>� L,F,*� JFHE>FILS� S,S,*� KF@LI>R� A,S,*� @EOFPQBK� O,�
&0..1['�>NK\GTKRRG�LOJKROX�mj,�Kip,*� cmif[n_^�`lig�m_^cg_hnm�[h^�m_[�q[n_l,� Fhn_lh[ncih[f�
Giolh[f�i`�Psmn_g[nc]�[h^�Bpifoncih[ls�Jc]li\cifias�318�355+360,

FS>KLS>� B,M,*� P>T>?B� Q,*� WERHLS>� K,S,*� DLOPEHLS>� K,J,*�
KBA>PEHLSPH>V>� L,F,*� E>V>PEF� H,*� COLILS>� D,J,*� PBODBBS� >,C,*�
M>SBI�H,D,*�JFHE>FILS�S,S,*�KF@LI>R�A,S,� &0..1]'�L]]oll_h]_�[h^�^cp_lmcns�i`�
g_mijbcfc]� >NK\GTKRRG� mnl[chm� cmif[n_^� `lig� nb_�Kilnb+T_mn�M[]c`c]� L]_[h,� Psmn_g[nc]�
[h^�>jjfc_^�Jc]li\cifias�048�071+1./,

GBQ>@>O� &/777'� Qb_�om_� i`�[hnc\cinc]m� ch� `ii^+jli^o]cha� [hcg[fm8� [hnc\cinc]+l_mcmn[hn�
\[]n_lc[� ch� [hcg[fm� [h^� bog[hm,� O_jiln� i`� nb_� Gichn� Brj_ln� >^pcmils� @iggcnn__� ih�
>hnc\cinc]�O_mcmn[h]_�&GBQ>@>O',�@iggihq_[fnb�A_j[lng_hn�i`�E_[fnb�[h^�>a_^�@[l_�
[h^�@iggihq_[fnb�A_j[lng_hn�i`�>alc]ofnol_*�Ccmb_lc_m�[h^�Cil_mnls,� P_jn_g\_l� /777,�
@[g\_ll[,�bnnj-Wqqq,b_[fnb,aip,[o-jo\m-d_n[][l,bng

GLKBP� G,D,� &/764'� >hnc\cinc]� l_mcmn[h]_� ch� [ko[nc]� \[]n_lc[,� Giolh[f� i`�>hncgc]li\c[f�
@b_ginb_l[js�/6,�Pojjf,�@8� /27+/32,

GLODBKPBK� G,E,*� QROKFADB� G,A,� &0..1'� Pom]_jnc\cfcns� n_mn� g_nbi^m8� ^cfoncih� [h^�
^cme� ^c``omcih�g_nbi^m,� Fh8� J[ho[f� i`�@fchc][f�Jc]li\cifias,� 6X� _^cncih,� Joll[s� M,O,�
&_^cnil�ch�]bc_`',�>PJ�Ml_mm*�T[mbchanih�A,@,

GLPBME�P,T,*�@>OK>E>K�>,J,*�?O>VQLK�M,O,*�C>KKFKD�D,O,*�>IJ>W>K�O,*�
AO>?F@H� @,*� QORAL*� GO,� B,T,*� @LITBII� O,O,� &/77/'� .KWUSUTGX�PGTJGKO� [h^�
.KWUSUTGX�[KWUTOO�^o[f�ch`_]ncih�i`�[�bog[h�qioh^�`iffiqcha�[ko[nc]�_rjimol_,� Giolh[f�
i`�@fchc][f�Jc]li\cifias�07&1'8�343+347,
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H>JMCBO� M,*� KBBC� >,*� P>IHFKLG>+P>ILKBK� J,P,*� ?RPPB� E+G,� &0..0'�
0NKRGHGIYKW� NKOTY_OO� &>ofcha� _n� [f,� /771'� cm� [� f[n_l� mo\d_]ncp_� mshihsg� i`�.SOTUHGIYKW�
GSOTU[UWGTX�&Rl[e[gc�_n�[f,� /770',�Fhn_lh[ncih[f�Giolh[f�i`�Psmn_g[nc]�[h^�Bpifoncih[ls�
Jc]li\cifias�308� 613+617,

H>MBQ>K>HF� J,*� HBOOV� G,*� EFKBV� J,*� Lå?OFBK� @,*� @LVKB� O,*� PJFQE� M,�
&/773'� Bg_la_h]_*� ch� irsn_nl[]s]fch_+`l__� g[lch_� g_mi]imgm*� i`� gc]liila[hcmgm�
][j[\f_�i`�]ifihs�`ilg[ncih�ih�irsn_nl[]s]fch_+]ihn[chcha�g_^c[,�>ko[]ofnol_� /128� 005+�
-.1)

HBOOV� G,*� EFKBV�J,*� @LVKB�O *� @>W>?LK�A,*� KF@D>?E>FKK� P,*� PJFQE� M,�
&/772'� Cl_ko_h]s� [h^� ^cmnlc\oncih� i`�l_mcmn[h]_� ni� irsn_nl[]s]fch_� ch�gc]li+ila[hcmgm�
cmif[n_^� `lig�g[lch_� `cmb� `[lg� m_^cg_hnm� `iffiqcha� nb_l[j_onc]� om_� i`�irsn_nl[]s]fch_,�
>ko[]ofnol_�/018�21+32,

HBOOV�G,*�EFKBV�J,*� @LVKB�O *�KF@D>?E>FKK�P,*�DFIOLV�A,*� @>W>?LK�A,*�
PJFQE� M,� &/773'� Ccmb� `__^� [m� [� miol]_� i`� irsn_nl[]s]fch_+l_mcmn[hn� \[]n_lc[� ch� nb_�
m_^cg_hnm�oh^_l�`cmb�`[lgm,�>ko[]ofnol_�/1/9� F./+FF1,

HBOOV�G,*�@LVKB�O *�P,*�DFIOLV*�EFKBV�J,*� PJFQE�M,� &/774'� Pj[nc[f�^cmnlc\oncih�
[h^� _f_p[n_^� `l_ko_h]c_m� i`� irsn_nl[]s]fch_� l_mcmn[h]_� ch� m_^cg_hnm� \_h_[nb� [� g[lch_�
m[fgih�`[lg�`iffiqcha�irsn_nl[]s]fch_�nb_l[js,�>ko[]ofnol_�/238�1/+17,

HE>@E>QLROF>KP� D,� &/776'� >alc]ofnol[f� om_� i`�[hnc\cinc]m� [h^� nb_� _pifoncih� [h^�
nl[hm`_l�i`�[hnc\cinc]+l_mcmn[hn�\[]n_lc[,�@[h[^c[h�J_^c][f�>mmi]c[ncih�Giolh[f�/378� //07+�
,,.1)

HFQ>+QPRH>JLQL�H,*� LV>FWR�E,*� K>K?>�H,*� PFJFAR�R,� &/771'� Mbsfia_h_nc]�
l_f[ncihmbcjm�i`�g[lch_�\[]n_lc[*�g[chfs�g_g\_lm�i`�nb_�`[gcfs�@OHWOUTGIKGK%�^_n_lgch_^�
ih� nb_�\[mcm� i`� /4P� lOK>� m_ko_h]_m,� Fhn_lh[ncih[f� Giolh[f� i`�Psmn_g[nc]�?[]n_lcifias�
/.$,%5� 3(,4)

HIFKDBO� G,J,*� PQLTB� O,M,*� L?BKER?BO� A,@,*� DOLSBP� Q,L,*� JFPEO>� P,H,*�
MFBOPLK�A,I,� &/770'�Bp[fo[ncih�i`�nb_�?cifia�[onig[n_^�gc_li\cifiac][f�c^_hnc`c][ncih�
msmn_g,�>jjfc_^�[h^�Bhpclihg_hn[f�Jc]li\cifias�36&4'8�0.67+0.70,

HLQO>�I,*� E>AA>A� G,*�JL?>PEBOV� P,� &0...'�>gchiafs]imc^_m8� j_lmj_]ncp_m� ih�
g_]b[hcmgm� i`�[]ncih� [h^�l_mcmn[h]_� [h^� mnl[n_ac_m� ni� _iohn_l� l_mcmn[h]_,� >hncgc]li\c[f�
>a_hnm�[h^�@b_ginb_l[js�22�&/0'8� 1027+1034,

HRBE�@,P,*� @E>K�H,V,� &/763'�?[]n_lc[�ch�\cp[fp_� mb_ff`cmb�qcnb� mj_]c[f� l_`_l_h]_� ni�
nb_�ismn_l,�G,�>jjf,�?[]n_lcif,�378�2/+25

HRJ>O�>,*� P@ETBFWBO�E,M,� &0..3'�?[]n_lc[f�l_mcmn[h]_� ni� [hnc\cinc]m8� []ncp_� _``for�
[h^�l_^o]_^�ojn[e_,�>^p[h]_^�Aloa�A_fcp_ls�O_pc_qm�358� F264+F3F1,
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HwJJBOBO� H,� &0..2'� O_mcmn[h]_� ch� nb_� _hpclihg_hn,� Giolh[f� i`� >hncgc]li\c[f�
@b_ginb_l[js�328�1//+10.,

I>IRJBO>� D,J,*� @>I>J>OF� A,*� D>IIF� M,*� @>PQFDIFLIF� P,*� @OLP>� D,*�
C>KBIIF� O,� &0..2'� Ml_fcgch[ls� chp_mnca[ncih� ih� nb_� _hpclihg_hn[f� i]]oll_h]_� [h^�
_``_]nm�i`�[hnc\cinc]m�om_^�ch�[ko[]ofnol_�ch�Fn[fs,�@b_gimjb_l_�328�44/+446,

I>�OLP>�Q,*�JFOQL�P,*�J>OFKL�>,*�>ILKWL�S,*�J>RDBOF�Q,I,*�J>WWLI>�>,�
&0../'�E_n_linlijbc]�\[]n_lc[�]iggohcns�[h^�jifoncih�ch^c][nilm�i`�gomm_f+`[lg�cgj[]n�
ch�nb_�Dof`�i`�D[_n[�&Qsllb_hc[h�P_[',�J[lch_�Bhpclihg_hn[f�O_m_[l]b�308�1./+10/,

BB� ?OFP� E,*� MLRIFNRBK�E,� &0..2'� Brj_lcg_hn[f� mno^s� ih� nb_� \ci[]]ogof[ncih� i`�
irsn_nl[]s]fch_�[h^�irifchc]�[]c^�\s�nb_�\fo_�gomm_f�`8^YORZX�KJZROX"'�>h�_p[fo[ncih�i`�cnm�
[\cfcns� ni� \ci+gihcnil� [hnc\cinc]m� ch� nb_�g[lch_� _hpclihg_hn,� J[lch_� Miffoncih�?off_nch�
268�212+22.,

BB�OLRU�C,*�D>V�J,*�I>J?BOQ�@,*�KF@LI>P�G,I,*�DLRV�J,*�?BOQEB�C,� &0..2'�
Mbsfia_h_nc]� mno^s� [h^� c^_hnc`c][ncih�i`�@OHWOU�XVRKTJOJZX&]<D$d<b� mnl[chm�\[m_^�ih�M^W/�
a_h_�m_ko_h]_m,�Acm_[m_m�i`�>ko[nc]�Lla[hcmgm�368� /21+/3.,

IBSV� P,?,� &/775'� >hnc\cinc]� l_mcmn[h]_8� [h� _]ifiac][f� cg\[f[h]_,� Fh� >hnc\cinc]�
O_mcmn[h]_8� Llcachm*� Bpifoncih*� P_f_]ncih� [h^� Pjl_[^� &@b[^qc]e� A,G,� [h^� Dii^_� G,',�
T_mn�Pomm_r*�Bhaf[h^8�Tcf_s�@bc]b_mn_l�&@c\[�Cioh^[ncih�Psgjimcog�0.5'*�jj� /+/2,

IBSV� P,?,� &/776'� >hncgc]li\c[f� l_mcmn[h]_8� \[]n_lc[� ih� nb_� ^_`_hm_,� ?lcncmb� J_^c][f�
Giolh[f�1/58� 4/0+4/1,

IBSV�P,?,� &0..0'�C[]nilm� cgj[lncha�ih�nb_�jli\f_g�i`�[hnc\cinc]� l_mcmn[h]_,� Giolh[f�i`�
>hncgc]li\c[f�@b_ginb_l[js�278�03+1.,

IBTFK�@,� &/770'�J_]b[hcmgm�i`�l_mcmn[h]_�^_p_fijg_hn�ch�[ko[nc]�gc]liila[hcmgm,� Fh8�
@b_ginb_l[js� ch� >ko[]ofnol_8� `lig� nb_ils� ni� l_[fcns,� Jc]b_f� [h^� >f^_lg[h� &_^cnilm',�
L,F,B,�M[lcm*�Cl[h]_*�jj,�066+1./,

IF�G,*�VFB�I*�CLL�O,T,Q,*�IFKD�G,J,I,*�UR�E,*�TLL�K,� &/777'�>hnc\cinc]�l_mcmn[h]_�
[h^� jf[mgc^� jli`cf_m� i`�pc\lci� cmif[n_m� `lig� ]ofnol_^� mcfp_l� m_[� \l_[g*� >VGWZX� XGWHG'�
J[lch_�Miffoncih�?off_nch�178�023+027,

ILT� A,� &/777'� Tb[n� cm� nb_� cmmo_� i`� [hncgc]li\c[f� l_mcmn[h]_=� >alc]ofnol_åm� Oif_� ch�
J[h[acha�>hncgc]li\c[f�O_mcmn[h]_�@ih`_l_h]_,�L]ni\_l�02+04*�Qilihni*�Lhn[lci,

IRKBPQ>A� ?,Q,*� DLHP.VO� G,� &/77.'� O_^o]ncih� ch� nb_� \[]n_lc[f� _``_]n� i`�
irsn_nl[]s]fch_� ch� m_[� q[n_l� \s� ]igjf_r� `ilg[ncih� qcnb� g[ah_mcog� [h^� ][f]cog,�
Acm_[m_m�i`�>ko[nc]�Lla[hcgm�78�45+50,
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J>HBJPLK� G,@,*� CRI>VCFI� K,O,*� S>K� BOQ� I,� &/776'� Ac``_l_hnc[ncih� i`�g[lch_�
fogchiom� \[]n_lc[� omcha� ]igg_l]c[f� c^_hnc`c][ncih�jf[n_m,� G,� ?cifogch,� @b_gcfogch� /18�
,/2(,01)

J>RDBOF� Q,I,*� @>@@>JL� A,*� DRDIF>KALIL� @,� &0...'� Min_hnc[ffs� j[nbia_hc]�
pc\lcim�ch�\l[]ecmb�q[n_lm�[h^�gomm_fm,�Giolh[f�i`�>jjfc_^�Jc]li\cifias�678�04/+044,

J@DLT>K� G,B,� &0../'� B]ihigc]� cgj[]n� i`� [hncgc]li\c[f� l_mcmn[h]_,� Bg_lacha�
Fh`_]nciom�Acm_[m_m�58�064+070,

J@J>KRP� M,P,*� PQL@HTBII� S,L,� &0../'� >hnc\cinc]� om_� `il� jf[hn� ^cm_[m_�
g[h[a_g_hn� ch� nb_�Rhcn_^�Pn[n_m,� Lhfch_,� Mf[hn�E_[fnb�Mlial_mm� ^ic8�/.,/.72-MEM0../�+�
.105+./+OS,

J@J>KRP�M,P,*� PQL@HTBII�S,L,*� PRKAFK�D,T,*� GLKBP� >,I,� &0..0'�>hnc\cinc]�
om_�ch�jf[hn�[alc]ofnol_,�>hho[f�O_pc_qm�ch�Mbsnij[nbifias�2.8�221+243,

J>DBB� >,J,*� NRFKK� G,M,� &/77/'� >hnc\cinc]� l_mcmn[h]_� ch� nb_� \[]n_lc[� i`� [� l_gin_�
ojf[h^�lcp_l�][n]bg_hn,�I_nn_lm�ch�>jjfc_^�Jc]li\cifias�/18� /23+/27,

JFOQL� P,*� I>� OLP>� Q,*� A>KLS>OL� O *� J>WWLI>� >,� &0...'� Jc]li\c[f� [h^�
g_ci`[oh[f� l_mjihm_� ni� chn_hmcp_�gomm_f+`[lg�\ci^_jimcncih� ch� ]i[mn[f� m_^cg_hnm� i`�nb_�
T_mn_lh�J_^cn_ll[h_[h,�J[lch_�Miffoncih�?off_nch�2.�&1'8�022+030,

JFQQ>� D,*� L7D:;D8KB9A;� C,*� ER?BOQ� C,*� P>IWBQ� J,*� OL@E� M,� &0...'�
Fhpifp_g_hn� i`� gsncfchm� ch� gomm_f� [hncgc]li\c[f� ^_`_hm_,� Qb_� Giolh[f� i`�?cifiac][f�
@b_gcmnls�0538� /0732+/0740,

JLEO�LåE>O>�@,*�TBFKPQBFK�J,M,*�JFIIBO�G,J,� &0..1'�J[ho[f� [h^� [onig[n_^�
msmn_gm� `il� ^_n_]ncih� [h^� c^_hnc`c][ncih� i`� gc]liila[hcmgm,� Fh8� J[ho[f� i`� @fchc][f�
Jc]li\cifias,� 6(�_^cncih,�Joll[s�M,� &B^cnil�ch�]bc_`',�>PJ�Ml_mm*�T[mbchanih,

K@@IP� &0..0'� M_l`ilg[h]_� mn[h^[l^m� `il� [hncgc]li\c[f� ^cme� [h^�^cfoncih� mom]_jnc\cfcns�
n_mnm� `il� \[]n_lc[� cmif[n_^� `lig� [hcg[fm9� >jjlip_^� mn[h^[l^�+ � P_]ih^� _^cncih,� K[ncih[f�
@iggcnn__� `il� @fchc][f� I[\il[nils� Pn[h^[l^m� &K@@IP'� ^i]og_hn� J1/+>0,�
M_hhmsfp[hc[,

K@@IP� &0..1'�J_nbi^m� `il�[hncgc]li\c[f� ^cme�mom]_jnc\cfcns�n_mncha�i`�\[]n_lc[�cmif[n_^�
`lig� [ko[nc]� [hcg[fm9� [� l_jiln,� K[ncih[f� @iggcnn__� `il� @fchc][f� I[\il[nils� Pn[h^[l^m�
&K@@IP'�^i]og_hn�J20+O,�M_hhmsfp[hc[,

KF@�D>DE>FKK� P,*� ?BODE� .,*� AFULK�?,*� ALK>@EFB�I,*� @>OPLK� G,*� @LVKB�
O,*� @ROQFK� G,*� A>IPD>>OA� I*� J>KCOFK�>,*� J>UTBII� D,*� PJFQE� M,� &0..2'�
Qb_� jl_]cmcih� [h^� li\omnh_mm� i`� jo\fcmb_^� jlini]ifm� `il� ^cm]� ^c``omcih� [mm[sm� i`�
[hncgc]li\c[f�[a_hn�mom]_jnc\cfcns8� [h�chn_l+f[\il[nils�mno^s,�>ko[]ofnol_�02.8� /+/6,
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KFH>FAL� E,� &/776'� Jofncjf_� [hnc\cinc]� l_mcmn[h]_� [h^� _``for,� @oll_hn� ijchcih� ch�
gc]li\cifias�/8� 3/4+301,

KL?IB� I,A,*� DLT� G,>,� &/776'� Qb_� _``_]n� i`� momj_h^cha� mifoncih� mojjf_g_hn� qcnb�
g[lch_� ][ncihm� ih�nb_� irc^[ncih�i`�?cifia�DK�Jc]lijf[n_É� mo\mnl[n_m�\s�Sc\lcih[]_[_�
\[]n_lc[,�@[h[^c[h�Giolh[f�i`�Jc]li\cifias�228�03/+036,

KLIQB� C,P,*� @>IFBKAL� >,J,� &0..1'� Jif_]of[l� ^_n_]ncih� [h^� c^_hnc`c][ncih� i`�
gc]liila[hcmgm,� Fh8� J[ho[f� i`�@fchc][f�Jc]li\cifias,� 6X� _^cncih,�Joll[s�M,� &B^cnil� ch�
]bc_`',�>PJ�Ml_mm*�T[mbchanih,

KLOFBD>�I,*�AB�ILP�OBVBP+D>SFI>K�@,D,*�J>ODLIIBP�>,� &0..3'�>]kocmcncih�
i`� \cf_� m[fn� l_mcmn[h]_� jligin_m� [hnc\cinc]� mom]_jnc\cfcns� ]b[ha_m� ch� /OLOJUHGIYKWOZS'�
Giolh[f�i`�Cii^�Mlin_]ncih�46&7'8� /7/4+/7/7,

LIPBK� G,B,� &/777'� >hnc\cinc]� l_mcmn[h]_8� a_h_nc]� g_]b[hcmgm� [h^� gi\cfcns,� >]n[�
V_n_lc[hlc[�P][h^ch[pc][,� Pojjf_g_hn�708/3+00,

LQQ>S>KF� A,*� ?>@@EFL@@EF� I*� J>PFKF� I,*� IBLKF� C,*� @>OO>QROL� >,*�
DF>JJ>OFLIF� J,*� P?>O>DIF>� D,� &0../'� >hncgc]li\c[f� mom]_jnc\cfcns� i`� nb_�
jin_hnc[ffs�j[nbia_hc]� b[fijbcfc]� pc\lcim� cmif[n_^� `lig� m_[`ii^,� Fhn_lh[ncih[f� Giolh[f� i`�
>hncgc]li\c[f�>a_hnm� /68� /13+/2.,

M>OH�G,@,*� IBB� G,@,*� LE� G,V,*� GBLKD�V,T,*� @EL� G,T,*� GLL�E,P,*� IBB�T,H,*� IBB�
T,?,� &0..1'�>hnc\cinc]�m_f_]ncp_�jl_mmol_�`il�g[chn_h[h]_�i`�[hnc\cinc]�l_mcmn[hn�a_h_m�ch�
]ifc`ilg�\[]n_lc[�cmif[n_^� `lig�nb_� [ko[nc]� _hpclihg_hn,�T[n_l�P]c�Q_]bhi/�25&1'8� 027+�
-0.)

M>RI�G,E,*�COFP�@EBO�J,B,*�QEROJLKA�G,J,� &/77/'�D_h_�nl[hm`_l�ch�g[lch_�q[n_l�
]ifogh� [h^� m_^cg_hn� gc]li]imgm� \s� h[nol[f� jf[mgc^� nl[hm`ilg[ncih,� >jjfc_^� [h^�
Bhpclihg_hn[f�Jc]li\cifias�35&3'8� /3.7+/3/3,

MLFOBI� I,*� OLAOFDRBW+J>OQFKBW� G,J,*� J>JJBOF� E,*� IF>OA� >,*�
KLOAJ>KK� M,� &0..3'� Llcach� i`�jf[mgc^+g_^c[n_^� kochifih_� l_mcmn[h]_� ^_n_lgch[hn�
Nhl>,�>hncgc]li\c[f�>a_hnm�[h^�@b_ginb_l[js�27&6'8�1301+1303,

MOBP@LQQ� I,*� E>OIBV� G,M,*� HIBFK� A,>,� &/77.'� Jc]li\cifias,� Tg,@,� ?liqh�
Mo\fcmb_lm,�Ao\oko_*�f>,

MOLRQV�>,J,*� ?OLAPHV� F,B,*� C>IHLT� P,*� DRKK�G,P,� &0..2'� ?cf_+m[fn+g_^c[n_^�
ch^o]ncih�i`�[hncgc]li\c[f� [h^�\cf_�l_mcmn[h]_� ch�>GRSUTKRRG� Y^VNOSZWOZS'�Jc]li\cifias�
,0+5220(23.)

MROPBII�I,�AFKBBK�Q,*�HBOOV�G,*�S>RDE>K�P,*�PJFQE�M,� &/774'�Qb_�\cifiac][f�
mcahc`c][h]_�i`�\l_[ejichn�]ih]_hnl[ncihm�i`�irsn_nl[]s]fch_�ch�g_^c[�`il�nb_�_r[gch[ncih�
i`�g[lch_�m_^cg_hn�gc]li`fil[,�>ko[]ofnol_�/238�0/+1.,
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NF>DBK�&0..1'�NF>[gjÅ�AK>�gchcecn�[h^�NF>[gj�AK>�\fii^�gchcecn�b[h^\iie,

OBBP� B,O,*� BIIFLQQ� Q,P,� &/776'� Qb_� ch`fo_h]_� i`�\cf_� ih� [hncgc]li\c[f� []ncpcns� OT�
[OYWU'�Giolh[f�i`�>hncgc]li\c[f�@b_ginb_l[js�2/8� 347+445,

OF@B� B,T,*�JBPPBO� G,T,*� GLEKPLK�@,E,*� OB>PLKBO�A,G,� &/773'� L]]oll_h]_� i`�
bcab+f_p_f� [gchiafs]imc^_� l_mcmn[h]_� ch� _hpclihg_hn[f� cmif[n_m� i`�Bhn_li]i]]c,� >jjfc_^�
[h^�Bhpclihg_hn[f�Jc]li\cifias�4/&/'9� 152+154,

OF@B�I,?,*�P>EJ�A,*�?LKLJL�O,>,� &0..1'�J_]b[hcmgm�i`�l_mcmn[h]_�ni�[hnc\[]n_lc[f�
[a_hnm,� Fh8� J[ho[f� i`�@fchc][f�Jc]li\cifias,� 6X%X� _^cncih,�Joll[s�M,O,� &_^cnil� ch� ]bc_`',�
>PJ�Ml_mm*�T[mbchanih�A,@,

OFM>?BIIF�D,*� P>JJ>O@L�J,*�J@I>RDEIFK� G,*� C>KBIIF� F,� &0..1'�Jif_]of[l�
]b[l[]n_lct[ncih�[h^�[hncgc]li\c[f�l_mcmn[h]_�i`�@OHWOU�[ZRTOLOIZX�[h^�@OHWOU�GRMOTUR^YOIZX�
cmif[n_^� `lig�gomm_fm� `8^YORZX�MGRRUVWU[OTIOGROX"'� Psmn_g[nc]� [h^�>jjfc_^�Jc]li\cifias�
048� //7+/04,

OLAF@FL�J,� ABI�O,*�JBKALW>�J,� ^_f�@,� &0..2'� F^_hnc`c][ncih�i`�\[]n_lc[�nfllioab�
/4P� lOK>� m_ko_h]cha8� jlch]cjf_m*� g_nbi^m� [h^� [jjfc][ncihm� ch� ]fchc][f� gc]li\cifias,�
Bh`_lg_^[^_m�Fh`_]]cim[m�s�Jc]li\cifiaf[�@fchc][�00&2'8�016+023,� &Fh�Pj[hcmb'

OLLHIFADB� P,G,� &0..2'� Bhpclihg_hn[f� [hncgc]li\c[f� ]ihn[gch[ncih� `lig�
n_ll[]]ogof[ncih�[h^�^c``om_�jiffoncih�j[nbq[sm,� P]c_h]_�i`�nb_�Qin[f�Bhpclihg_hn�1038�
/+/1,

OLPBIIL+JLO>�O,*�>J>KK�O,� &0../'�Qb_� mj_]c_m� ]ih]_jn� `il�jlie[lsin_m,� CBJP�
Jc]li\cifias�O_pc_qm�038�17+45,

OLTB+J>DKRP�A,>,*� DRBOLRQ�>+J,*�MILK@>OA�M,*�AV@EFK@L�?,*�A>SFBP�
G,*�J>WBI�A,� &0../'�Qb_�_pifoncih[ls�bcmnils�i`�]bligimig[f�moj_l+chn_alihm�jlipc^_m�
[h�[h]_mnls�`il�gofncl_mcmn[hn�chnyalihm,�MK>P�76&0'8�430+435,

OLTB+J>DKRP�A,*�J>WBI�A,� &/777'�O_mcmn[h]_� a_h_� ][jnol_,� @oll_hn� Ljchcih� ch�
Jc]li\cifias�08�261+266,

P>IVBOP� >,� &/777'� Eiq� [l_� bog[h� [h^� [hcg[f� _]imsmn_gm� chn_l]ihh_]n_^=� Fh8�
>alc]ofnol_åm� Oif_� ch�J[h[acha� >hncgc]li\c[f� O_mcmn[h]_� @ih`_l_h]_,� L]ni\_l� 02+04*�
Qilihni*�Lhn[lci,

P>JRBIPBK� L,?,*� QLOP�SF@H� S,*� BOSFH� >,� &/770['� Iih+l[ha_� ]b[ha_m� ch�
irsn_nl[]s]fch_� ]ih]_hnl[ncih� [h^� \[]n_lc[f� l_mcmn[h]_� niq[l^� irsn_nl[]s]fch_� ch� [� `cmb�
`[lg�m_^cg_hn�[`n_l�g_^c][ncih,�P]c_h]_�i`�nb_�Qin[f�Bhpclihg_hn�//28�03+14,
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P>JRBIPBK�L,?,*� IRKBPQ>A�?,Q,*� ERPBSéD�?,*� E.IIBI>KA� Q,*� BOSFH�>,�
&/770?'� O_mc^o_m� i`� irifchc]� []c^� ch� qcf^� `[oh[� `iffiqcha� g_^c][ncih� ch� `cmb� `[lgm,�
Acm_[m_m�i`�>ko[nc]�Lla[hcmgm�/08� ///+//7,

P>KA>>�O+>,*� QLOPSFH�S,I,*� DLHP.VO�G,� &/770'� Ql[hm`_l[\f_� ^loa�l_mcmn[h]_� ch�
\[]n_lc[�`lig�`cmb+`[lg�m_^cg_hnm,�@[h[^c[h�Giolh[f�i`�Jc]li\cifias�169� /.4/+/.43,

P>T>?B�Q,*� PRDFJRO>�I*�LEQPRH>�J,*�K>H>KL�H,*�Q>GFJ>�H,*�BWRO>�V,*�
@EOFPQBK� O,� &/776'� @OHWOU� NGROUYOIURO� mj,� hip,*� [� hih+gincf_� [fachifsnc]� g[lch_�
\[]n_lcog� cmif[n_^� `lig� nb_� aon� i`� nb_� [b�[fih_� 4GROUYOX� JOXIZX� NGTTGO'� Fhn_lh[ncih[f�
Giolh[f�i`�Psmn_g[nc]�[h^�Bpifoncih[ls�Jc]li\cifias�268�351+36.,

P>VIBOP�>,>,� &0..0'�?[]n_lc[f�M[nbia_hm,�P_]ih^�B^cncih,�>PJ�Ml_mm

P@ET>OW� P,*� @E>PIRP+A>K@I>� B,� &0../'� Rm_� i`� [hncgc]li\c[fm� ch� p_n_lch[ls�
g_^c]ch_�[h^�g_]b[hcmgm�i`�l_mcmn[h]_,�S_n_lch[ls�O_m_[l]b�108�0./+003,

P@ERIQB�B,E,� &/753'�Fh`fo_h]_�i`�[fa[f�]ih]_hnl[ncih�[h^�n_gj_l[nol_�ih�nb_�`cfnl[ncih�
l[n_�U L�8^YORZX�KJZROX'�J[lch_�?cifias�1.8�11/+12/,

PE>D�W,� &0../'�>ko[]ofnol_�jb[lg[]_onc][fm� [h^�\cifiac][fm8� ]oll_hn�j_lmj_]ncp_m� [h^�
`onol_�jimmc\cfcnc_m,�>^p[h]_^�Aloa�A_fcp_ls�O_pc_qm�3.8�007+021,

PFKDIBQLK� M,*� >KPLK� >,B,� &/76/'� @ihdoa[f� nl[hm`_l� i`� O+jf[mgc^� Of^l^+/7� ch�
Bm]b_lc]bc[�]ifc�\_fiq�00}@,�>jjfc_^�[h^�Bhpclihg_hn[f�Jc]li\cifias�20&3'8�567+57/,

PJFQE� M,*� EFKBV�J,*� P>JRBIPBK� L,� &/772'� ?[]n_lc[f� l_mcmn[h]_� ni� [hncgc]li\c[f�
[a_hnm� om_^� ch� `cmb� `[glcha8� [� ]lcnc][f� _p[fo[ncih� i`� g_nbi^� [h^� g_[hcha,� >hho[f�
O_pc_qm�i`�Ccmb�Acm_[m_m�28051+1/1,

PK>OV�B,I,*�HBIIV�I,>,*�A>SFPLK�E,@,*�QB>IB�@,G,*�TLLIAOFADB�J,� &0..2'�
>hncgc]li\c[f� l_mcmn[h]_8� [� gc]li\c[f� lcme� [mm_mmg_hn� j_lmj_]ncp_,� Giolh[f� i`�
>hncgc]li\c[f�@b_ginb_l[js�318�7.4+7/5,

PL?B@HV� M,� &0..0'� >jjli[]b_m� ni� chp_mnca[ncha� nb_� _]ifias� i`�jf[mgc^m� ch� g[lch_�
\[]n_lc[f�]iggohcnc_m,�Mf[mgc^�268�0/1+00/,

P.ORJ�E,� &/777'�>hnc\cinc]� l_mcmn[h]_� ch� [ko[]ofnol_,� >]n[� P][h^ch[pc][�>][^_gc][,�
Pojjf_g_hn�708�07+14,

PQ>?FIF� I,*� >@NR>SFS>� J,F,*� @>S>IIL� O,>,� &0..3'� 8^YORZX� MGRRUVWU[OTIOGROX�
`cfn_l� `__^cha� ih� nb_� \[]n_lc[f� ]iggohcns� ch� [� J_^cn_ll[h_[h� ]i[mn[f� [l_[� &Kilnb_lh�
Fihc[h�P_[*�Fn[fs',�T[n_l�O_m_[l]b�17*�247+255,
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PQ>@HB?O>KAQ� B,*� COBABOFHPBK� T,*� D>OOFQV� D,J,*� DOFJLKQ� M,>,A,*�
H>JMCBO� M,*� J>FABK� J,@,G,*� KBPJB� U,*� OLPBIIL+JLO>� O,*� PTFKDP� G,*�
QOwMBO�E,D,*�S>RQBOFK�I,*�T>OA�>,@,*�TEFQJ>K�T,� &0..0'�O_jiln� i`�nb_� [^�
bi]� ]iggcnn__� `il� nb_� l_+_p[fo[ncih� i`� nb_� mj__c_m� ^_`chcncih� ch� \[]n_lcifias,�
Fhn_lh[ncih[f�fiog[f�i`�Psmn_g[nc]�[h^�Bpifoncih[ls�Jc]li\cifias�308� /.21+/.25,

PQ>@HB?O>KAQ�B,*� DLB?BI�?,J,� &/772'�Q[rihigc]�hin_8� [�jf[]_� `il�AK>+AK>�
l_[mmi]c[ncih� [h^� /4P� lOK>� m_ko_h]_� [h[fsmcm� ch� nb_� jl_m_hn� mj_]c_m� ^_`chcncih� ch�
\[]n_lcifias,�Fhn_g[ncih[f�Giolh[f�i`�Psmn_g[nc]�?[]n_lcifias�228� 6624+627,

PQO>QQLK� @,T,� &/770'� Qb_� ]imn� i`� gc]li\c[f� l_mcmn[h]_,� >hncgc]li\c[f� [h^�
FKCB@QFLRP�Acm_[m_m�K_qmf_nn_l�/6� &/0'8� 74+75,

PT>OQW�J,K,� &/772'� Eimjcn[f+[]kocl_^� ch`_]ncihm8� ^cm_[m_� qcnb� ch]l_[mchafs� fcgcn_^�
nb_l[jc_m,�Mli]__^cham�i`�nb_�K[ncih[f�>][^_gs�i`�P]c_h]_�RP>�7/8�020.+0205,

QBKABK@F>�B,>,*� AB� I>� MBK>� I,A,� &0../'� >hnc\cinc]� l_mcmn[h]_� i`�\[]n_lc[� `lig�
mblcgj�jih^m,�>ko[]ofnol_�/73*� /71+0.2,

QBKABK@F>� B,>,*� AB� I>� MBK>� I,A,� &0..0'� I_p_f� [h^� j_l]_hn[a_� l_]ip_ls� i`�
l_mcmn[h]_� ni� irsn_nl[]s]fch_� [h^� irifchc]� []c^� i`� \[]n_lc[� `lig� mblcgj� jih^m,�
>ko[]ofnol_�0/1*� /+/1,

QBL� G,T,M,*� Q>K� Q,J,@,*� MLE� @+I,� &0..0'� D_h_nc]� ^_n_lgch[hnm� i`� n_nl[]s]fch_�
l_mcmn[h]_�ch�@OHWOU�NGW[K^O'�>hncgc]li\c[f�>a_hnm�[h^�@b_ginb_l[js�248� /.16+/.23,

QE>K>PPF� A,D,*� @EBKD� I,T,*� KFH>FAL� E,� &/775'� >]ncp_� _``for� i`�\cf_� m[fnm� \s�
Bm_b_lc]bc[�]ifc,�Giolh[f�i`�?[]n_lcifias�/57&6'8�03/0+03/6,

QELJMPLK�C,I,*� FFA>� Q,*� PTFKDP� G,� &0..2'� ?ci^cp_lmcns� i`�pc\lcim,� Jc]li\cifias�
[h^�Jif_]of[l�?cifias�O_pc_qm�46&1'8�2.1+21/,

QELJMPLK�G,O,*�O>KA>�J,>,*�J>O@BIFKL�I,>,*�QLJFQ>+JFQ@EBII�>,*�IFJ�
B,*� MLIW� J,C,� &0..2'� Acp_lmcns� [h^� ^sh[gc]m� i`� [� Kilnb� >nf[hnc]� ]i[mn[f� @OHWOU�
]iggohcns,�>jjfc_^�[h^�Bhpclihg_hn[f�Jc]li\cifias�5.8�2/.1+2//.,

QELJMPLK�C,I,*�QELJMPLK�@,@,*� IF�V,*� DLJBW+DFI�?,*� S>KABK?BODEB� G,*�
ELPQB�?,*� PTFKDP� G,� &0..1['� @OHWOU�QGTGRUGK� mj,� hip,,� @OHWOU�VUSKWU^O� mj,�hip,� [h^�
@OHWOU� INGMGXOO� mj,� hip,*� `lig� m_[�q[n_l� [h^�g[lch_� [hcg[fm,� Fhn_g[ncih[f� Giolh[f� i`�
Psmn_g[nc]�[h^�Bpifoncih[ls�Jc]li\cifias�318� 531+537,

QELJMPLK� C,I,*� QELJMPLK� @�L,*� PTFKDP� G,� &0..1\'� @OHWOU� YGXSGTOKTXOX� mj,�
hip,*� cmif[n_^� `lig� >nf[hnc]� m[fgih� `>GRSU� XGRGW� I,',� Psmn_g[nc]� [h^� >jjfc_^�
Jc]li\cifias�048�43+47,
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QELJPLK� O,*� J>@MEBOPLK� E,I,*� OF>W>� >,*� ?FOH?B@H� Q,E,� &0..3'� @OHWOU�
XVRKTJOJZX� \cinsj_� /� [m� [� ][om_� i`� giln[fcnc_m� ch� b[n]b_ls+l_[l_^� f[lp[f� nol\in�
>IUVNYNGRSZX�SG]OSZX�&I,',�Giolh[f�i`�>jjfc_^�Jc]li\cifias�778�021+03.,

QFK@R� >,*� Q>VILO� P,T,� &0..2'� >hncgc]li\c[f� j_jnc^_m� `lig� g[lch_� chp_ln_\l[n_m,�
>hncgc]li\c[f�>a_hnm�[h^�@b_ginb_l[js�268�1423+1432,

QLCCFK�I,*� ?FA>RIQ�>,*� MFDKBQ�M,*� QFKA>II�?,G,*� PIL?LAHFK�>,*� H>QL� @,*�
MOFBRO�A,� &0..2'�>NK\GTKRRG�VWULZTJG�mj,�hip,*�cmif[n_^�`lig�^__j�g[lch_�m_^cg_hn�i`�
nb_�K[he[c� Qlioab,� Fhn_g[ncih[f� Giolh[f� i`�Psmn_g[nc]� [h^�Bpifoncih[ls�Jc]li\cifias�
328� /721+/727,

QLO>KWL�>,B,*�?>OG>�G,I,*� @LITBII�O,O,*�EBQOF@H�C,� &/761'� @b[l[]n_lct[ncih�
i`�jf[mgc^m�ch�\[]n_lc[f�`cmb�j[nbia_hm,�Fh`_]ncih�[h^�Fggohcns�17&/'8� /62+/70,

QOBSBP+?OLTK� H,J,� &0...'� >jjfc_^� `cmb� jb[lg[]ifias,� Hfoq_l� >][^_gc]�
Mo\fcmb_lm*�Ail^l_]bn,

QOBSLOP� G,Q,*�?>OH>V�Q,*�?LRONRFK�>,T,� &/765'�D_h_�nl[hm`_l�[giha�\[]n_lc[�
ch� micf� [h^� [ko[nc]� _hpclihg_hnm8� [�l_pc_q,� @[h[^c[h�Giolh[f� i`�Jc]li\cifias� 118� /7/+�
,43)

RO>H>T>�E,*�HFQ>+QPRH>JLQL�H,*� LET>A>�H,� &/777'� /4P� lAK>�l_mnlc]ncih�
`l[ag_hn� f_hanb�jifsgiljbcmg�[h[fsmcm� i`�jms]blinlijbc]�pc\lcim� `lig�G[j[h_m_� ]i[mn[f�
q[n_l,�@[h[^c[h�Giolh[f�i`�Jc]li\cifias�238� /../+/..5,

S>K� ?>J?BHB� C,*� DIRM@WVKPHf� V,*� MIv/P>Q� M,*� MB@EèOB� G,@,*� QRIHBKP�
M,J,� &0..1'� >hnc\cinc]� _``for� jogjm� ch� jlie[lsinc]� ]_ffm8� i]]oll_h]_*� cgj[]n� ih�
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Jc]li\cifias�/278� /.4/+/.5/,
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]iggcnn__�ih�l_]ih]cfc[ncih�i`�[jjli[]b_m�ni�\[]n_lc[f� msmn_g[nc]m,� Fhn_g[ncih[f�Giog[f�
i`�Psmn_g[nc]�?[]n_lcifias�158�241+242,
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>,� /,�@ifihs�]iohnm�i`�m_^cg_hn�m[gjf_m�`lig�Ecffm\ilioab�Op,�]ofnol_^�ch�JE>�[h^�Q@?P�qcnb�[h^�qcnbion�^c``_l_hn�]ih]_hnl[ncihm

@ofnol_ .�ja-gI�i`�LQ@ 03�ja-gI�i`�LQ@ 3.�ja-gIi`LQ@ /..�ja-gI�i`�LQ@
P[gjf_ J_^c[ /.+F /. /.+1 /.â /.+c /.+1 /.â /.& 5 /.+G /.â /.%hC /.+d

/ JE> /51 /3. /1 /. 0 . . . . / . . . . . .
Q@?P /05 //2 /6 5 66 52 5 /4 15 20 3 3 /7 13 /. 4

0 JE> /17 /.7 4 5 / . . . . . . . . . . .
Q@?P 42 50 6 . 21 1. 0 . 23 05 0 / /. 3 0 1

1 JE> /./ ,+1 0 6 . 0 / . . . . . . . . .
Q@?P 31 /72 00 /2 34 4/ 6 /. 0- 2/ 3 /. 12 /5 /. 4

2 JE> 55 52 1 / / . . . . . . . . . . .
Q@?P /15 //3 /1 1 3. 26 0 / 26 /5 5 5 /6 // 1 2

3 JE> .,4 2/0 // 11 7 // . . 1 . . . / . . .
Q@?P ,.3 3- -- /2 21 4. 0/ /4 25 31 /. 3 .+ 23 66( 7

9:� $�5� Va`e\WXdXW�fa�UX�agf^\XdU'
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>,0,� @ifihs� ]iohnm� i`�m_^cg_hn� m[gjf_m� `lig�Ecffm\ilioab�Op,� i\n[ch_^� ^olcha�q[lg
m_[mih�[h^�]ofnol_^�ch� Q@?P�qcnb�[h^�qcnbion�LQ@

P[gjf_ .�ja-gf 3.�ja-gf
hog\_l ,+#R� ,+#R /. / /. 

/ 22 .2� -� , 12 0/ 1 0
0 72 20� -� / 53 43 0 1
1 //. ,.-� ,4� ,- /14 /22 /1 27
2 3. 25� 7� 2 -1 15 3 1
3 03 0/� /� 1 0/ 7 0 /
4 2 ,,� -� + . + . +

>,�1,�@ifihs�]iohnm�i`�gomm_f�m[gjf_m�`lig�Ecffm\ilioab�Op,�i\n[ch_^�^olcha�q[lg
m_[mih�[h^�]ofnol_^�ch�Q@?P�qcnb�[h^�qcnbion�LQ@

P[gjf_ .�ja-gf 3.�ja-gf
hog\_l /.+1,1� XN+2,1 , + R # /. %

/ ,34 .+4� +� + 32 1 . .
0 -42 -,1� +� - 15 0 / .
1 --1 ,2-� -� + 3 .3 . .
2 -+- -0-� -� + 01 -+ . .
3 -02 .-0� +� + 0 /5 . /
4 !  � .3� 04 31 44 5 1

!�9�Ecab�hog\_l�i`�]ifihc_m�oh[\f_�ni�\_�]iohn_^

>,2,�@ifihs�]iohnm�i`�m_^cg_hn�m[gjf_m�`lig�Ecffm\ilioab�Op,�i\n[ch_^�^olcha�]if^�
m_[mih�[h^�]ofnol_^�ch�Q@?P�qcnb�[h^�qcnbion�LQ@

P[gjf_ .�ja-gf 3.�ja-gf
hog\_l /.+/ /.% /.% /.%X

/ ,-1 02/ .+� 3 /.2 55 .- 0
0 3. 11 3� . /0 3 0 .
1 ,12 //1 .4� -0 22 43 /2 5
2 30 37 -/� -1 03 11 -1 .
3 /20 ,13 2/� 2/ 45 /35 6 .
4 /6/ 10 /1� .. /22 4 /0 5

>,�3,�@ifihs�]iohnm�i`�gomm_f�m[gjf_m�`lig�Ecffm\ilioab�Op,�i\n[ch_^�^olcha�]if^
m_[mih�[h^�]ofnol_^�ch�Q@?P�qcnb�[h^�qcnbion�LQ@

P[gjf_ .�ja-gf 3.�ja-gf
hog\_l /.[ FL@ /.%% /.%X

/ 5 / .� / 0 . . .
0 . . .� . . . . .
1 35 10 --� 4 15 35 5 5
2 3 /. .� / . . . ,
3 . / /� . . . . .
4 3 /. /� . . . . .

!�8�Ecab�hog\_l�i`�]ifihc_m�oh[\f_�ni�\_�]iohn_^
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>,4,�@ifihs�]iohnm�i`�m_^cg_hn�m[gjf_m�`lig�@[j,�Bagihn�i\n[ch_^�^olcha�q[lg�m_[mih
[h^�]ofnol_^�ch�JE>�[h^�Q@?P�qcnb�[h^�qcnbion�LQ@

P[gjf_ .�ja-gf 3.�ja-gf
hog\_l fL l /.X /.X /.X

/ /2 /6� . 2 / / . .
0 03 0.� / . . / . .
1 2 4� . . / / . /(
2 0. /.� 2 . / . . .
3 7 4� / 2 0 2 . .
4 /7 /0� / . / 1 . .

(8�]ihmc^_l_^�ni�\_�ionfc_l

>,5,�@ifihs�]iohnm�i`�gomm_f�m[gjf_m�`lig�@[j,�Bagihn�i\n[ch_^�^olcha�q[lg�m_[mih�
[h^�]ofnol_^�ch�JE>�[h^�Q@?P�qcnb�[h^�qcnbion�LQ@

P[gjf_ .� &ca-gf 3.�ja-gf
hog\_l /.X fi l /.X /.X

/ 7. 5/� 3 7 37 24 + +

0 15 05� . / 1 6 . .
1 4/ 14� 1 00 3 3 + +

2 60. 650� 0/ 00 + /0. 0 /
3 0// 20� . . + 6 . .
4 05 26� . . . + . .

>,6,�@ifihs�]iohnm�i`�m_^cg_hn�m[gjf_m�`lig�@[j,�Bagihn�i\n[ch_^�^olcha�]if^�m_[mih�
[h^�]ofnol_^�ch�JE>�[h^�Q@?P�qcnb�[h^�qcnbion�LQ@

P[gjf_ .�ja-gf 3.�ja-gf
hog\_l /.%( /.X /.%( /.X

/ 0 04� 0 . /2 . . .
0 /. .� . / 1 . . .
1 14.( /7� . 0/( / 0 2.7( 0
2 13 0� . 1 . . . .
3 + /6� 0 / . . / 0
4 56 .� / 6 1 . 2 2

(8�]ihmc^_l_^�ni�\_�ionfc_l

>,7,�@ifihs�]iohnm�i`�gomm_f�m[gjf_m�`lig�@[j,�Bagihn�i\n[ch_^�^olcha�]if^�m_[mih�
[h^�]ofnol_^�ch�JE>�[h^�Q@?P�qcnb�[h^�qcnbion�LQ@

P[gjf_ .� &ca-gf 3.�ja-gf
hog\_l /.ãã /.X /.%( /.X

/ . .� . . . /0 . .
0 00 .� . 0 /1 / / .
1 . 7� 1 . 7 / . .
2 . /7� . . / 1 . .
3 /. .� / . 2 . . /
4 //. /� /2 . /0 . / +
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>,�/.*�@ifihs�]iohnm�i`�m_^cg_hn�m[gjf_m�`lig�Joll[s�Op,�i\n[ch_^�^olcha�q[lg�m_[mih�
[h^�]ofnol_^�ch�Q@?P�qcnb�[h^�qcnbion�LQ@�

P[gjf_� .�ja-gfYYYYYY YYYYYYY � 3.�ja-gf
hog\_l fi l /.â( /.X /.X

/ 56 /1/ 3 6 /1 2 1 0
0 47 34 /1 0 + /1 . .
1 1+3 1-/ 32 11 31 7/ 1 1
2 37 1. 2 5 0 1 . .
3 7/ 42 4 4 6 2 . .
4 /4/ /54 0. 2/ 0. /5 / /

>,�//,� @ifihs�]iohnm� i`�gomm_f� m[gjf_m� `lig�Joll[s�Op,� i\n[ch_^�^olcha q[lg m_[mih
[h^�]ofnol_^�ch�Q@?P�qcnb�[h^�qcnbion�LQ@

P[gjf_ .�ja-gf 3.�ja-gf
hog\_l /.X /.X /.X /.X

/ 20 51 . . 1 2 0 /
0 0/ 02 0 2 /4 0. / /
1 /3 /4 / . 1 5 / .
2 4 /4 . / . 1 . 0
3 0 1 2 2 7 5 / /2(
4 3 /2 0 . 7 2 / 2

>,�/0,� @ifihs�]iohnm�i`�m_^cg_hn�m[gjf_m� `lig�Joll[s�Op,� i\n[ch_^�^olcha�]if^�m_[mih�
[h^�]ofnol_^�ch�Q@?P�qcnb�[h^�qcnbion�LQ@�

P[gjf_� .�ja-gfYYYYYYYYYYYYYYYYYYYYYYY� 3.�ja-gf
hog\_l c] l /.X FL@ /.%X

/ 42 20 4 /. 25 01 3 0
0 -0, -0+ -3 24 -.4 --+ 12 0/
1 5. 30 2 /. 20 2. 0 5
2 /4. /3. 5 6 33 4- / 1
3 -.0 -1- 05 .1 0. ,/- -- 2
4 -/3 -34 03 01 /0. ,23 0/ 5

>,�/1,� @ifihs� ]iohnm� i`�gomm_f� m[gjf_m� `lig�Joll[s�Op,� i\n[ch_^� ^olcha� ]if^ m_[mih
[h^�]ofnol_^�ch�Q@?P�qcnb�[h^�qcnbion�LQ@

P[gjf_ .�ja-gf 3.�ja-gf
hog\_l F@@( /.X /.X /.X

/ 7 /. . . 3 0 . .
0 3 / . . . . . .
1 /. 3 / 1 3 /. . .
2 4 /. / . 2 7 / .
3 1 / / . / 5 . .
4 4 1 / . 3 5 . /
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FPJO@ P_^cg_hn�
0+�LQ@

50 Ki�aliqnb

-JDI: P_^cg_hn�
0+�LQ@

50 Ki�aliqnb

.JDI: P_^cg_hn�
0+�LQ@

02 53 +)1+ .)+. /ZWQNURJKWOG�MRZSGK /ZWQNURJKWOG�MRZSGKE

2PJO@ P_^cg_hn�
3.�LQ@

02 57 +)1+ .)1/ @OHWOU�YZHOGXNO @OHWOU�YZHOGXNO

0JDI: P_^cg_hn�
3.�LQ@

02 + +)-. 1)2+ @OHWOU�SKJOYKWWGTKO Ki�FA

4PJO@ P_^cg_hn�
3.�LQ@

02 + +)-3 ,-)13 @OHWOU�SKJOYKWWGTKO Ki�FA

2JDI: P_^cg_hn�
3.�LQ@

-/ 4- .,3. 5,/4 @OHWOU�GRMOTUR^YOIZX @OHWOU�GRMOTUR^YOIZX

FJJO@ Jomm_f�
3.�LQ@

50 Ki�aliqnb

0JJO@ Jomm_f�
0+�FK:

02 + .,21 -)00 /ZWQNURJKWOG�MRZSGK Ki�FA

1JJO@ Jomm_f�
3.�LQ@

-/ 43 +)13 /)11 @OHWOU�NGW[K^O @OHWOU�NGW[K^O

2JJO@ Jomm_f�
3.�LQ@

02 + .,1/ /.,.. @OHWOU�YZHOGXNO Ki�FA

3JJO@ Jomm_f�
3.�LQ@

02 + +).3 /.,05 .KWUSUTGX�N^JWUVNORG�
AK>�alioj� /

Ki�FA
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5PEOT 7DD=9JD97J=97=J9=7=9==779=979J77977J99JJ9===J=9=JJ77J===9=J9=7=9==9==
79===J=7=J77J=99J7==777JJ=99JJ=7J=J=====7J77997JJ==7779=7J==9J77J799=
97J77J=99J79===99777=7=====799JJ9===99J9J9=9=J977=7J7J=99J7==J===7JJ7
=9J7=JJ==J=7==J77J==9J979977==9=79=7J999J7=9J==J9J=7=7==7J=7J97=99797
9J==779J=7=7979==J997=79J99J79===7==97=97=J====77J7JJ=97977J===9=777
=99J=7J=97=997J=99=9=J=J7J=77=77==99JJ9===JJ=J777=J79JJJ97=JJ=J=7==77
=====J7DD=JJ77J7=9D9J7J9J9JJ=79=JJ7=97797=77=77=9799==9J779J99=J=997=
99=99=99==J77JD977DDDD9

6PEOT ==DJ9=J=9JJJ=7====799D9DJD797J99JJDD==J=DJJD77J===9=J9=7=9==9==79===J
=7=J77J=99J7==777JJ=99JJ=7J=J=====7J77997JJ==7779=7J==9J77J799=97J77J
=99J79===99777=7=====799JJ9===99J9J9=9=J977=7J7J=99J7==J===7JJ7=9J7=J
J==J=7==J77J==9J979977==9=79=7J999J7=9J==J9J=7=7==7J=7J97=997979J==77
9J=7=7979==J997=79J99J79===7==97=97=J====77J7JJ=97977J===9=777=99J=7
J=97=997J=99=9=J=J7J=77=77==99JJ9===JJ=J777=J79JJJ97=JJ=J=7==77===J=J
=J7=JJ77J7=9J=9D97J9JJ=79=JJ7=97797=77=77=9799==9J779J99=J=997=9999D=
=9==J77JD9777DDDDD7

7PEOT 79==9J997J=DD=JJ=JD=7=D7D=JJDDJ=9JJ=9J9J79D9J=J9=7=9==9==79===J=7DJ99
J=99JDJ==DJDJ=99979J9D7=====7JD79JDJJ==DD79=79J=9J77J799=97J79=999J79
=====777D=7===D799JJ9DD=99JJJ9J9D7JJ==7J=7799J7==J===7JJ7=9J7=JJ==J=7
==J77J==9J979977==9=79=7J999J7=9J=JJ9J=7=7==7J=7J97=997979J===79J=7=7
979==9997=79J99J79===7==97=97=J====77J7JJ=97977J===9=777=99J=7J=97=9
97J=99=9=J=J=J=77D77==99JJ9===JJ=J777=979JJJ97=J7===7==777==97=JJ=JJJ
77J7779779J=9J=J=79=JJ799J797=77=77==799==9J779JJ9=J=997=99999=9D==J7
7JD977DDDD

fLPEOT =7DJ=9J799J=9D=J9=7=9==J79977D==7=9JJ=9J99J=7==J=79J7=9==9==79==DJ=7=
J77J=99J7==JDJ9J=9D97DJ9D7=====7J7797=JJ==7779=79J=9J77J799=97J79=999
J79D====777==7==7=799JJ997=99JJ99=9=7JJ==7J=7799J7==J===7JJ7=9J7=JJ==
J====J77J==9J979977==9=79=7J999J7=9J==J9J=7=7==7J=7J97=997979J==779J=
7=7979==J997=79J99J79===7==97=97=J====77J7JJ=97977J===9=777=99J=7J=9
7=997J=99=9=J=J=J=77=77==99JJ9===JJ=J777=979JJJ9799=7==7==777=9J977=9
=JJ77J79=JJJ===J=J=79=JJ9J9D97D77D779799==9J779JJ9=J=997D9D=99D9D=J77
JD977D=9
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4JEOT ==9J=D9JJD9D=DJ97=9D=J9=799DD9D=J99JJ7===J=9=JJDJ===9=J9D7=9==9==79==
=J=7=J77J=99J7D=777JJ=99JJ=7J=J=====7J77997JJ==7779=7J==9J77J799=97J7
7J=99J79===99777=7=====799JJ9===99J9J9=9=J977=7J7J=99J7==J===7JJ7=9J7
=JJ==J=7==J77J==9J979977==9=797J7J999J7=9J==J9J=7=7==7J=7J97=997979J=
=779J=7=7979==J997=79J99J79===7==97=97=J====77J7JJ=97977J7JD9=777=99
J=7J=97=997J=99=9=J=J7J=77=77==99JJ9===JJ=J777=J79JJJ97=JJ=J=7==77===
==J7=J=JJ77J7=9=9J7J9J9JJ=79=JJ7=9797=77=77=9799==9J779J99=J=99799=99
=99==J77JD9777DD7=

5JEOT =97=J9==9==J797==7JJD9JJ=9J7JJJ=9J=9=7=9==9==79===J=7=J77J=99J7===7J9
J=9997=J9=7=7====7J7797=JJ==7779=79J=9J77J799=97J79=999J79=====777==
7====799JJ9===99JJJ9=9=7JJ==7J=7799J7==J===7JJ7=9J7=JJ==J=7==J77J==9J
979977==9=79=7J999J7=9J=JJ9J=7=7==7J=7J97=997979J===79J=7=7979==9997=
79J99J79===7==97=97=J====77J7JJ=97977J===9=777=99J=7J=97=997J=99=9=J
=J=J=77=n7==99JJ9===JJ=J777=979JJJ97=J7===7==777==JJ779==JJ77J7799=JJ
7=9J=J=79=JJ799J797=77=77==799==9J779JJ9=J=997=99=999=99==J77JD9777DD
DDJ9

5J@BT 9J99J=97=J9=7=9==779797DJ77977J99JJ9===J=9=JJ7J===9=J9=7=9==9==79===J
=7=J77J=99J7==777JJ=99JJ=7J=J=====7J77997JJ==7779=7J==9J77J799=97J77J
=99J79===99777=7=====7J9JJ9==799J9J9=9=J977=7J7J=99J7==J===7JJ7=9J7=J
J==J=7==J77J==9J979977==9=79=7J999J7=9J==J9J=7=7==7J=7J97=997979J==77
9J=7=7979==J997=79J99J79===7==97=97=J====77J7JJ=97977J===9=777=99J=7
J=97=997J=99=9=J=J7J=77=77==99JJ9===JJ=J777=J79JJJ97=JJ=J=7==77===J=J
=J7=JJ77J7=9J=9D9DJ9JJ=79=JJ7=97797=77=77=9799==9J779J99=J=997=99=99=
9==J77JD9777DDDDDDD9

6J@BT J99J=97=J=99=777979797JJ=7999JJ9===J=JJJ=JJ===9=J9=7=9==9==79===J=7=J
77J=99J===777JJ=999J=7J=J=====7J77997JJ==7779=7J==9J77J799=97J779=J9J
79==799777=7=====799JJ9===99J9J9=9JJ97==7J7J=9997==J===7JJ7=9J7=JJ==J
=7==J77J==9J979977==9=79=7J999J7=9J==J9J=7=7==7J=7J97=997979J===779J=
7=7979==J997=79J99J79===7==97=97=J====77J7JJ=97977J===9=977=99J=7J=9
7=997J=99=9=J=J7J=77=77==99JJ9===JJ=J777=J79JJJ97=J9=J=7==77==9DJJD77
=JJ77J7=9JJD7JD=JJJ=79=JJ7=9=797=77=77=97=9==9J779J99=J=997=99=99=9==
J77JD�9777DDDD

7J@BT =9D99DJDD7=J9D7=9==J797JJJ9D779JJ=9JJJJ=777J=79=7D9==9==79===J=7JJ77J
=99J7===779J=9997=J9=7=====7J7797=JJ==7779=79J=9J77J799=97J79=999J79=
====777==7====9J9JJ9==799JJJ9=9=7JJ==7J=J799J7==J===7JJ7=9JJ=JJ==J=7=
=J77D7=9J979977==9=79=7J999J7D9J=JJ9J=7=7==7J=7J97=997J9J===79J=7=797
9==9997=79J99J79===7==97=97=J====77J7JJ=97977J===9D777=99J=7J=979997
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J=99=9=D=J=J=77=77==99JJ9===JJ=J777=979JJJ97=9=7==7==777==JJ779==JJ77
J7999=JJ7=9J=J=79=JJ79J9=97=77=77=9799==9J779JJ9=J=997=99=999=9==J77J
D977DDDD=

FFJ@BT =J=9D7D97J=97=J9=7=9=797=7J77==7=9JJ=9J99JJJ=79=JJ7=9==9==79===J=7=J7
7979=J===J7799J799J7J77=79J===7J779JJ9===77799==7=9J77J799==7J7797JJJ
==7799=97J==JJ9J777=J=777=7J==JJJJ=9J7J979JJ7J7=7J==7999=9=99=J7JJ7=9J
7=JJ==J77==J779==9JJ79977==9=79=7J79=J7=99=799J=7=7===J=7J9==997979J=
=779J=7=7979==J997=79J99J79===7==97=97=J7===77J9JJ99=977J===9=777=99
J=79==7=9779=99=9=J=7=J=7J=77===JJJ9==9J9=J77779J9J=JJ7JJ7===77=77977
79=J=J77=J779J=J=979=J9JJ=79==J799J77J97=777=9979==9J779J79=J=997=99=
99==9==J77JD977DDDDDD

6PJOT =99=J=DDJ=J9D99==J797==7JJ7=9JJ=9J7JJJ=9J=7997=9=D9D=79D==J=7=JD7J=D9
JDJ9DDD9J=999D=J9=7D=D==7J779D=JJ=D7779=79J=9JDDJ799=97J79=999J79==DD
DDD7==7====799JJ9D==99JJJ9J9=7JJ==7J=7799J99=J==D7JJ7J9J7DJJ==J=7==J7
7J==9J9D9977D=9=79=7J999J7JDJ=JJ9J=7D7D=7J=7J9DD997979J==D79D=7=7979D
=9997J=79J99J7D===97D=D=99799J=D==77J7JJ=D7977J===9D7D7=99J=7J=97J997
J=99=9=J=J=J=77=77==D9JJ9JDDJJ=J777D979JJJ97DJ7J==7DD7D7==JJ779D=JJ7D
D7D99=JJ7D9J=J=79DJJ799J799=77=77D=797==9J779JJ9=J=997=99=99=99===J77
JD9777DDD7D

7PJOT 9==J7D7D=DJJJ7D9JJ=9J77JJJ=9J=7997=9==9==79===J=7=J77J=99J7D==D79J=99
9J=JDJ7====D7J7797=JJ==7779=79J=DD77J799=97J79J999J79=J===JJ7777=7===
J7799JJ9===99JJ9J=9=77J==7J=J799J7==J===7JJ7=9J7=JJ==J=7==J77J==9J9799
7D==9=79=7J999J7=9J=JJ9J=7=7==7J=7J97=997979J===79J=7=7979==9997=79J9
9J79===7==97=97=J====77J7JJ=97977J===9=977=99J=7J=97=997J=99=9=J=J=J=
77=77==99JJ9===JJ=J777=979JJJ97D9=7==7==777=9JJ77=9=JJ77J7=9=JJJ7D=J=
J=79=JJ79J9=97=77=77==799=D9J779JJ9=J=997=99=99=9==J77JJ979JJ7J99

5JJOT 9J=97=JD7=9=777979797JJ=7999JJ9===J=7JJJ=JJ===9=J9=7=9==9==79===J=7=J
77J=99J===777JJ=999J=7J=J=====7J77997JJ==7779=7J==9J77J799=97J779=J9J
79==799777=7=====799JJ9===99J9J9=9JJ97==7J7J=9997==J===7JJ7=9J7=JJ==J
=7==J77J==9J979977==9=79=7J999J7=9J==J9J=7=7==7J=7J97=997979J==779J=7
=7979==J997=79J99J79===7==97=97=J====77J7JJ=97977J===9=977=99J=7J=97
=997J=99=9=J=J7J=77=77==99JJ9===JJ=J777=J79JJJ97=J9=J=7==77==97JJ7D7=
JJ77J7=9JJJ7=J=JJJ=79=JJ7=9=797=77=77=9799==9J779J99=J=997=9D=99=9===
J77JD977DDD9

6JJOT 9J=JJ=9=7=9=7D9D9JJ79J=799JJ9====779=DD77===9=J9=7=9==9==79===J=7=J7
7J=99J7==777JJ=999J=7J=J=====7J77997JJ==7779=7J==9J77J799=97J=7J=99J7
9===99777=7=====799JJ9===99J9J9=9=J97==7J7J=99J7==J===7JJ7=9J7=JJ==J=
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7==J77J==9J979977==9=79=7J999J7=9J==J9J=7=7==7J=7J97D997979J==779J=7=
7979==J997979J99J79===7==97=97=J====77J7JJ=97977J===9=977=99J=7J=97=
997J=99=9=J=J=J=77=779=99JJ9===JJ=J777=979JJJ97=J9=J=7==77==J==J=J7=J
J77J7=9J=97JJ7DJJ=79=JJ7=9=797=77=77=9799==9J779J99=J=997=99=99D=9==J
77DD977D977=D9D

/2JJOT 979==DJ7799=99DDDDDJJ97D9D7=9==JDD7J=77=J7D9JJ=9J79JJ9=9J=79D7=9==9==
79===J=7=J7DJ=99J===77J7J=99JJ=7J=J=====7J779J7JJ==7779D7J7=9J77J799=
97J77J=99J79===99777=7=====7J9JJ9==799J9J9=9=J977=7JJ7=9997==J===7JJ7
=9J7=JJ==J====J777==9J979977==9=79=7J999J7=9J==J9J=7=7==7J=7J97=99797
9J==779J=7=7979==J997=79J99J79===7==97=97=J====77J7JJ=97977J=====777
999J=7J=97=997J=99=9=J=J7J=77=77==99JJ9===JJ=J777=J79JJJ97=97=J=7==77
==J=DJ7=J=JJ77J7=979J7J97JJJ=79=JJ7=9J=97=77=77=9799==9J779J99=J=997=
99=99=9==J777JD979=9=ADD9

FPEO@ 9J=99=J=DDDJD=D=9==J7DD==7JJ7D9JJ=DJ=JJD=9J=7997=9=DDD=79D==D=7=JD7J
=D9JDJ99DD9J=999JDJ9=DD=D==7J779D=JJ=DDD79=79J=9JDDJ79D=97J79=999JD9=
=DDDDD7D=7====799JJ9D==99JJJ9J9D7JJ=99J=7799J99=J==D7JJ7D9J7DJJ==J9=7
==DD7J==9J979977D=DD79D7J999J7JDJ=JJ9J=79J7DD7J=7J9=D997979J==D79D=77
7D79D=9997J=9J99J79===97D=D799799J=D==77J7JJ=97977J=D=DD777=99D=7J=9
7J99JJ=99=9=J=J=J=977==77==D9JJ9JDD9JJ=J777D97DJJJ97DDDJ=DDDD7DD==JJ7
79QY=JJ7YM7DD9DJJ779JDDD7DDDJ799D79D==77=777D797==9J779JJ9=J=997=99=9
9=9==J77JD977DDD7DD

,I>H9 =9J99J=97D=J=7=9==J79D==77JJ7=9JJ=9J7JJ9=9J=79=7=9==9==79===J=7=J77J=
99J7===7J9J=9997=J9=7=====7J7797DJJ==7779=79J=9J77J799=97J79=999J79==
===777==7====799JJ9===99JJJ9=9=7JJ==7J=7799J7==J===7JJ7=9J7=JJ==J=7==
J77J==9J979977==9=79=7J999J7=9J=JJ9J=7=7==7J=7J97=997979J===79J=7=797
9==9997=79J99J79===7==97=97=J====77J7JJ=97977J===9=777=99J=7J=97=997
J=99=9=J=J=J=77=77==99JJ9===JJ=J777=979JJJ97=J7===7==777==JJ779==JJ77
J7799=JJ7=9J=J=79=JJ799J797=77=77==799==9J779JJ9=J=997=99999=9==J77JD
977JJ97DDD

1PEO@ =9J99J=97J=J97=9==J797==7JJ7=9JJ=9J7JJ9=9J=79=7=9==9==79===J=7=J77J=9
9J7===7J9J=9997=J9=7=====7J7797DJJ==7779=79J=9J77J799=97J79=999J79===
==777==7====799JJ9===99JJJ9=9=7JJ==7J=7799J7==J===7JJ7=9J7=JJ==J=7==J
77J==9J979977==9=79=7J999J7=9J=JJ9J=7=7==7J=7J97=997979J===79J=7=7979
==9997=79J99J79===7==97=97=J====77J7JJ=97977J===9=777=99J=7J=97=997J
=99=9=J=J=J=77=77==99JJ9===JJ=J777=979JJJ97=J7===7==777==JJ779==JJ77J
7799=JJ7=9J=J=79=JJ799J797=77=77==799==9J779JJ9=J=997=99999D99==J77JD
9777JJ97DD=
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3PEO@ =J9=J9DD=9==J799==7JJJ9JJ=9J7JJ9=9J=79=7=9==9==79===J=7=J77J=99J7===7
J9J=9997=J9=7=====7J7797DJJ==7779=79J=9J77J799=9DJ79=999J79=====777=
=7====799JJ9===99JJJ9=9=7JJ==7D=7799J7==J===7JJ7=9J7=JJ==J=7==J77D=D9
J979977==9=79=7J999J7=9J=JJ9J=7=7==7J9=7J97D997979J===79J=7D7979D=999
97J79J99J79===7==97=97=J====77J7JJ=9D97DJ===9D777=99J=7J=997=997J=D9
=9=J=J=J=77D779=99JJ9===JJ=D777=9D9JJJ97=J7===7==777==JJ779==JJ77JD79
9=JJ7=9J=J=79=JJ799J797D77=77==799==9J779JJ9=J=99DD99999=99==J77DD97D
779799D99

0I>H9 ==J7J979=99J9997JD99DDJ9=7=9==J79D=DD7=777=9JJ=9JJJ9JJJ=9J=7997=9==9=
=79===J=7=J77J=99J7===7J9J=9997DJ9=D=====D7J779DDJJ==7779=79J=9J77J7
99=9DJ79=999J79=====D777==7====799JJ9D==99JJJ9=9=7JJ==7J=7799J7==J==D
7JJ7=9J7=JJ==J77==J77J==9JJ7997D==9=79=7J999JDD9J=JJ9J=7=7==7J=7J9799
99979J===79J=7D7979=DD9997=J79J99J79==97==97=99J=J===D77J7J7=97J77J==
==D9777999J=D7J=979997J=99D99=J=J=J=777779==99JJ9===DJ=J777=9979JJJ9D
=J7====7==J777==JDDJ=DJJJ77J79997D7JJ79J=J=79D9JJD99J79D=77=7D7==7999
==JJJ7D9JJ99=J=997=9DD799==9==J777DD9D79D=99D9

5PEO@ =JJ79==99999=J979J77=DJDJJ97D=7DJJ7=9JJ=9J7JJDD9J79=7=9==9==79===J=7=
J77J=99J7===7J9J=9997=J9=7=====7J7797DJJ==7779=79J=9J77J799=97J79=999
J79=====777==7====799JJ9===99JJJ9=9=7JJ==7J=7799J7==J===7JJ7=9J7=JJ==
J=7==J77J==9J979977==9=79=7J999J7=9J=JJ9J=7=7==7J=7J97=997979J===79J=
7=7979==9997=79J99J79===7==97=97=J====77J7JJ=97977J===9=777=99J=7J=9
7=997J=99=9=J=J=J=77=77==99JJ9===JJ=J777=979JJJ97=J7===7==777==JJ779=
=JJ77J7799=JJ7=9J=J=79=JJ799J797=77=77==799==9J779JJ9=J=997=9999D=9==
J77JD9777DDD7D9

2I>H9 7997J=97=J9=79==7D9D799JD7977J99JJ9===J=9=JJ77J===9=J9D7=9==9==79===J
=7=J7DJ=99J7==777JJ=99JJ=7J=J=====7J77997JJ=7=7779=7J==9J77J799=97J77
J=99J79==D99777=7=====799JJ9===99J9J9=9=J977=7J7J=99J7==J===7JJ7=9J7=
JJ==J=7==J77J==9J979977==9=79=7J999J7=9J==J9J=7=7==7J=7J97=997979J==7
79J=7=7979==J997=79J99J79===7==97=97=J====77J7JJ=97977J===9=7D7=99J=
7J=97=997J=99=9=J=J7J=77=77==99JJ9===JJ=J777=J79JJJ97=JJ=J=7==77=====
J7D9=JJD7J7=9=9J7J9J9JJ=79=JJ797797=77=77=9799==9J779J99=J=997=99=99D
=9===J77JD9797977

FFPEO@ D7DJ9=7=9==77797=D====D=9JJ=9Jd_JD=9J=J9D7=9==9D=79===J=7=J77J=99J7
J7J7J9J=99J7=J9=J=====7J7797=JJ==7779=79J=9J77J799=97J79D999J79=====7
77==7====799JJ9===99JJJD=9=7JJ7D7J=7=J9J7==J===7JJ7=9J7=J7==J=7==J77J
==9J9799J7==9=79D7J999J7=9J=JJ9J=7=7==7J=7J97D9979DDJ===7DJ=797979==9
997D79JD9J79===7==97=97=D====77J7JJ=9797DJ===9=777=99J=7D=999997J=99

/42



@A
î A
L
N ,
@

a
N ,

îA
@A

@-'
@-'

6

]c%

1
1 
@A

@AîA
L
N ,
@
[L1
 L
L

@A
N ,

îA
@A

@-'
@-'

=9=J=J=J777777D=99DJ9===JJ=D777=9D9JDJ9D=9=7D==7D=77D==JJ=J=J=JD77J7
79DD97J7=9J=J==7J=JJ79J9D97777DD7=9799D=DJ779JJD9=J=997J999=99=97==J7
7J7977D9DD9=999

FJEO@ =9D7997J=97=9=7=9==779797997JJ=7DJ9JJ9==7D=7JJJ=JJ===9=J9=7=9==9==79=
==J=7=J77J=99J7==777JJ=99JJ=7J=J=====7J77997JJ==7779=7J==9J77J799=97J
77J=99J79===99777=7=====7J9JJ9==799J9J9=9=J977=7J7J=99J7==J===7JJ7=9J
7=JJ==J=7==J77J==9J979977==9=79=7J999J7=9J==J9J=7=7==7J=7J97=997979J=
=779J=7=7979==J997=79J99J79===7==97=97=J====77J7JJ=97977J===9=777=99
J=7J=97=997J=99=9=J=J7J=77=77==99JJ9===JJ=J777=J79JJJ97=JJ=J=7==77===
J=J=J7=JJ77J7=9J=9=97J9JJ=79=JJ7=97797=77=77=9799==9J779J99=J=9979999
DDD===JD77J9777DDDDDD

2JEO@ J9J=JDD9==D9D99JD97DJ99JJD===J=9=JJ77J===9=J9D7=9==9==79===J=7=J77J=9
9J7JD=777JJ=99JJ=7J=J=====7J77997JJ==7779=7J==9J77J799=97J77J=99J79==
=99777=7=====7J9JJ9==799J9J9=9=J977=7J7J=99J7==J===7JJ7=9J7=JJ==DJ=7=
=J77J=79J979977==9=79=7J999J7=9J==J9J=7=7==7J=7J97=997979J==779J=7=79
79==J997=79J99J79===7==97=97=J====77J7JJ=97977J===9=777=99J=7J=97=99
7J=99=9=J=J7J=77=77==99JJ9===JJ=J777=J79JJJ97=JJ=J=7==77===J=J=J7=JJ7
7J7=9J=97D9J9JJ=79=JJ7=97797=77=77=9799==9J779J99=J=99799999DD===JJ77
J9777DDDDDDD

FP@B@ D7D=9D=9==D797DD7J777DJJ=9JJJ9JJJ=9J=79=7=9==9==79===J=7=J77J=99J7D==
7J9J=9997=J9=7=====7J7797=JJ==7779=79J=9J77J799=97J79=999J79=====777
==7====799JJ9===99JJJ9=9=7JJ==7J=7799J7==J===7JJ7=9J7=JJ==J77==J77J==
9JJ79977==9=79=7J999J7=9J=JJ9J=7=7==7J=7J97=997979J===79J=7=7979==999
7=79J99J79===7==97=97=J====77J7JJ=97977J=====777999J=7J=97=997J=99=9
=J=J=J=77=77==99JJ9===JJ=J777=979JJJ97=J7===7==777==J7=J==JJJ77J79=99
7JJ79J=J=79=JJ799J797=77=77==799==9J779JJ9=J=997=9999999DD==J77J79777
KKFTKKHKKKK

0P@B@ 9DD9=DJJ7DD=DJD=9DJD97=J9=7=9==J79DJJJ9J7=9JJ=9J7=77=7J=79=7=9==9==79
===J=7=J77J=9JJ===77J7J=99JDJ79=J=====797797=JJ==7779=79J=9J77J799=97
J77J=J9JJ9==799777==7====79=9JJ9==9799JJJ9=9=J7JJ=7JJ7=99977=J===7JJ7
=9J7=JJ==J77==J77J==9JJ79977==9=79=7J999J7=9J==JJJ=7=7==7JJ=7J97=9979
79J===79J=7=7979==9997=79J99J79===7==97=97=J====77J7JJ=97977J===9=77
7=99J=7J=97=997J=99=9=J=J=J=77=77==99JJ9===JJ=J777=979JJJ97=JJ=J=7==7
7=7=JJ77===JJ77J79999JJ7J9JJJ=79=JJ7=97797=77=77==799==9J779J99J=9799
99999DDDDD7D777JD7777777DDDDDDDD

1P@B@ 9=JDD7DD=9J7997J=97=J9=7=9==779=7979J77977D99JJ9===J=9=JJ77J===9=J9=7
=9==9==79===J=7=J77J=99J7==777JJ=99JJ=7J=J=====7J77997JJ==7779=7J==9J

/43



@A
î A
L
N ,
@

a
N ,

îA
@A

@-'
@-'

6

]c%

1
1 
@A

@AîA
L
N ,
@
[L1
 L
L

@A
N ,

îA
@A

@-'
@-'

77J799=97J77J=99J79===99777=7=====7J9JJ9==799J9J9=9=J977=7J7J=99J7==J
===7JJ7=9J7=JJ==J=7==J77J==9J979977==9=79=7J999J7=9J==J9J==7=7==7J=7J
97=997979J==779J=7=7979==J997=79J99J79===7==97=97=J====77J7JJ=97977J
===9=777=99J=7J=97=997J=99=9=J=J7J=77=77==99JJ9===JJ=J777=J79JJJ97=JJ
=J=7==77===J=J7DD=JJ77J7=9DDD7J9J9JJ=79=JJ7=97797=77=77=9799==9J779J9
9=J=9979999999D===DD77D7DD7777DDDDDDD

FJ@B@ 7DD=9J9997J=97J=9=7=9==J797==77JJ7=9JJ=9J7JJJ=9J=79=7=9==9==79===J=7=
J77J=99J7===7J9J=9997=J9=7=====7J77977JJ==7779=79J=9J77J799=97J79=999
J79=====777==7====799JJ9===99JJJ9=9=7JJ==7J=7799J7==J===7JJ7=9J7=JJ==
J=7==J77J==9J979977==9=79=7J999J7=9J=JJ9J=7=7==7J=7J97=997979J===79J=
7=7979==9997=79d99d79===7==97=97=J====77J7JJ=97977J===9=777=99J=7J=9
7=997J=99=9=J=J=J=77=77==99JJ9===JJ=J777=979JJJ97=J7===7==777==JJ779=
=JJ77J7799=JJ7=9J=J=79=JJ799J797=77=77==799==9J779JJ9=J=997=9999DD9==
JD77JD9777JJ97DD

1J@B@ =797==9J7997J=977=J9=79==779=979J77977J99JJ9===J=9=JJ77J===9=J9=7=9==
9==79===J=7=J77J=99J7==777JJ=99JJ=7J=J=====7J77997JJ==7779=7J==9J77J7
99=97J77J=99J79===99777=7=====7J9JJ9==799J9J9=9=J977=7J7J=99J7==J===7
JJ7=9J7=JJ==J=7==J77J==9J979977==9=79=7J999J7=9J==J9J=7=7==7J=7J97=99
7979J==779J=7=7979==J997=79J99J79===7==97=97=J====77J7JJ=97977J===9=
777=99J=7J=97=997J=99=9=J=J7J=77=77==99JJ9===JJ=J777=J79JJJ97=JJ=J=7=
=77===D=JDDD=JJ77J7=9DDD7J9J9JJ=79=JJ7=97797=77=779799==9J779J99=J=99
79999D=99==J77JD977DDDDDDD9

1PJO@ J999=9J=9JD=J=D=DDJ9=D9==J799==77JJ7=9JJ=DJDJJJ=9JDD99D=9=D99=79J==J=
D=J=7J=DDJDJ99DDDJ=999J=J9=DJ=D==7J779JDJJ=DDD79DDDJ=9JDDJ79D=97JD9D9
99JDJD=DDDJDDD=D====7D9JJD9==99JJJ9JDD7JD=99JJD79DJ99=JD=D7JJ7J9JD7JJ=
=J9=79==J99J==97J9J==7D9=9D979D=7JD99JDJDJ=JJDJ=797DD7J=7J9=J99797DD=
DD79D=777D79D=9997J=9J99J7DD==9JDD=99799JDD==DDJ7JJ=J797DJ===D7JJ=7=
99D=7JD97J99JJ=99D9=J=J=J=97J==7D=DD9JJ9JJJ9JJDJ779D97DJJJ97JDDJ=DDJD7
D=D=JJ779D=JD7DD7JD9JJD779JEDD7DJDJ799D799DD77=777D797==9J779JJ9=J=9
97=99999D99D=J777JJ977DJD97DAD

3PJO@ ==DJ797=9J7997J=977=J9=7=9==J797JJJ9J7=9JJ=9J7=77=7J=79=7=9==9==79===
J=7=J77J=9JJ===77J7J=99JJJ79=J=====797797=JJ==7779=79J=9J77J799=97J77
J=J9JJ9==799777==7====79=9JJ9==9799JJJ9=9=J7JJ=7JJ7=99977=J===7JJ7=9J
7=JJ==J77==J77J==9JJ79977==9=79=7J999J7=9J==JJJ=7=7==7J=7J97=997979J=
==79J=7=7979==9997=79J99J79===7==97=97=J====77J7JJ=97977J===9=777=99
J=7J=97=997J=99=9=J=J=J=77=77==99JJ9===JJ=J777=979JJJ97=JJ=J=7==77=7=
JJ77===JJ77J79999JJ7J9JJJ=79=JJ7=97797=77=77==799==9J779J99=J=997=9D9

/44



@A
î A
L
N ,
@

a
N ,

îA
@A

@-'
@-'

6

]c%

1
1 
@A

@AîA
L
N ,
@
[L1
 L
L

@A
N ,

îA
@A

@-'
@-'

99=9==J77J79777DDDD9
FJJO@ ==DJ797=9J7997J=97=J9=7=9==J797==77JJ7=9JJ=9J7JJD=9J=79=7=9==9==79===

J=7=J77J=99J7===7J9J=9997=J9=7=====7J7797=JJ==7779=79J=9J77J799=97J79
=999J79=====777==7====799JJ9===99JJJ9=9=7JJ==7J=7799J7==J===7JJ7=9J7=
JJ==J=7==J77J==9J979977==9=79=7J999J7=9J=JJ9J=7=7==7J=7J97=997979J===
79J=7=7979==9997=79J99J79===7==97=97=J====77J7JJ=97977J===9=777=99J=
7J=97=997J=99=9=J=J=J=77=77==99JJ9===JJ=J777=979JJJ97=J7===7==777==JJ
779==JJ77J7799=JJ7=9J=J=79=JJ799J797=77=77==799==9J779JJ9=J=997=99=99
9=99==J77JD9777DDD=

0JJO@ =7=D==9J99J=9DJ=J9=7=9==J797==7JJ7=9JJ=9J7JJD=9J=79=7=9==9==79===J=7=
J77J=99J7===7J9J=9997=J9=7=====7J77977JJ==7779=79J=9J77J799=97J79=999
J79=====777==7====799JJ9===99JJJ9=9=7JJ==7J=7799J7==J===7JJ7=9J7=JJ==
J=7==J77J==9J=79977==9=79=7J999J7=9J=JJ9J=7=7==7J=7J97=997979J===79J=
7=7979==9997=79J99J79===7==97=97=J====77J7JJ=97977J===9=777=99J=7J=9
7=997J=99=9=J=J=J=77=77==99JJ9===JJ=J777=979JJJ97=J7===7==777==JJ779=
=JJ77J7799=JJ7=9J=J=79=JJ799J797=77=77==799==9J779JJ9=J=997=9999DD9==
J77JD9777JJ97D=

2JJO@ JJ9JJ9JJ==7D7=7JD9=7=9==9==79===J=7=JDJ=9JJ===77J7J=99JJJ79=J=====797
7977=JJ==7779=79J=9J77J7997=97J77J=J9JJ9==799777==7====79=9JJ9==9799J
JJ9=9=J7JJ=7JJ7J99977=J===7JJ7=9J7=JJ==J77==J77J==9JJ79977==9=79=7J999
J7=9J==JJJ=7=7==7J=7J97=99DD79J===79J=7=7979==9997=79J99J79===7==97=
97=J====77J7JJ=97977J===9=777=99J=7J=97=997J=99=9=J=J=J=77=77==99JJ9=
==JJ=J777=979JJJ97=JJ=J=7==77=7=JJ77===JJ77J79999JJ7J9JJJ=79=JJ7=97797
=77=77D=799==9J779J99=J=997=99=99=9==J77JD977=D=D

3JJO@ J=999JJ9===J=JJJ=JJ===9=J9=7=9==9==79===J=7=J77J=99J===777JJ=999J=7J=
J=====7J77997JJ==7779=7J==9J77J799=97J77J=99JJ9===99777=7=====799JJ9=
==99J9J9=9=J97==7J7J=9997==J===7JJ7=9J7=JJ==J=7==J77J==9J979977==9=79
=7J999J7=9J==J9J=7=7==7J=7J97=997979J==779J=7=7979==J997D79J99J79===7
==97=97=J====77J7JJ=97977J===9=977=99J=7J=97=997J=99=9=J=J7J=77=77==
99JJ9===JJ=J777=J79JJJ97=97=J=7==77==JJ97J79=JJ77J7=9=J7J==7JJJ=79=JJ7
=9J=97=77=77=9799==9J779J99=J=9979D=99=====J77J7977DJD

/45



@A
î A
L
N ,
@

a
N ,

îA
@A

@-'
@-' ?,/2,�Jif_]of[l�c^_hnc`c][ncih�\s�m_ko_h]cha�nb_�/4P�lAK>�i`�nb_�l_jl_m_hn[ncp_�cmif[n_m�i`�m_^cg_hnm�[h^�gomm_fm

i\n[ch_^�`lig�Ecffm\ilioab�Op,�^olcha�q[lg�m_[mih*�l_]ip_l_^�ch�Q@?P�jf[n_m�qcnb�3.�ja-gI�LQ@

6

& L %

1,
1 
@A

@AîA
L
N ,
@
[
i

Fmif[n_
]i^_

O_mofnm�qbc]b�m_ko_h]_m�jli^o]_^�mcahc`c][hn�[fcahg_hnm
K@?F�Kog\_l Pj_]c_m F^_hncnc_m

&#'
5PEOT Bg\�>G65214/,/ @OHWOU�XVRKTJOJS 77
6PEOT Bg\�>G652145,/ @OHWOU�XVRKTJOJZX 77
7PEOT D\>Vf�3757/,/ >NK\GTKRRG�mj,�?.5 71
fLPEOT D\�>V35753/,/ >NK\GTKRRG�mj,�E>T+B?2 73
FFPEOT(
4JEOT Bg\�>G34.427,/�SPM34.427 @OHWOU�VUSKWU^O 76

Bg\�>G65214/ @OHWOU�XVRKTJOJZX 75
5JEOT D\�>V104053,/ >NK\GTKRRG�mj,�IQ/5 77

Fmif[n_m�nb[n�]iof^�hin�\_�l_]ip_l_^�`il�m_ko_h]cha

îA
L

@A
N ,

îA
@A

@-'
@ -'

,13



@A
î A
L
N ,
@

a
N ,

îA
@A

@-'
@-' ?,/3,�Jif_]of[l�c^_hnc`c][ncih�\s�m_ko_h]cha�nb_� /4P�lAK>�i`�nb_�l_jl_m_hn[ncp_�cmif[n_m�i`�m_^cg_hnm�[h^�gomm_fm

i\n[ch_^�`lig�@[j�Bagihn�^olcha�q[lg�m_[mih*�l_]ip_l_^�ch�Q@?P�jf[n_m�qcnb�3.�ja-gI�LQ@

6

& L %

1,
1 
@A

@AîA
L
N ,
@
[
i1
 L
i

Fmif[n_ O_mofnm�qbc]b�m_ko_h]_m�jli^o]_^�mcahc`c][hn�[fcahg_hnm
@i^_ K@?F�Kog\_l Pj_]c_m F^_hncnc_m

&#'
2J:<N&
5J@BT >U�8P1-+41/), @OHWOU�YGXSGTOKTXOX�mnl[ch�340 43

>U�8P,00030), @OHWOU�XZVKWXYKZX�mnl[ch�D1+07 43
6J@BT >U�;H+4+211), @OHWOU�NGROUYOIURO 43
7J@BT D\�>V/5.144,/ >NK\GTKRRG�\GQXSGTOO 75
]FD:<N &
/FJ@BT D\�>C246221,/ >lnc_�m_[�c]_�\[]n_lcog�>OH7751 44

>U�8P114,2-), J[lch_�m_^cg_hn�\[]n_lcog�L@+/0�cmif[n_ 44
/0J@BT(

(�Fmif[n_m�nb[n�]iof^�hin�\_�l_]ip_l_^�`il�m_ko_h]cha

@A
N ,

îA
@A

@-'
@-'

,14



@A
î A
L
N ,
@

a
N ,

îA
@A

@-'
@-' ?,/4,�Jif_]of[l�c^_hnc`c][ncih�\s�m_ko_h]cha�nb_�/4P�lAK>�i`�nb_�l_jl_m_hn[ncp_�cmif[n_m�i`�m_^cg_hnm�[h^�gomm_fm

i\n[ch_^�`lig�Joll[s�Op,�^olcha�q[lg�m_[mih*�l_]ip_l_^�ch�Q@?P�jf[n_m�qcnb�3.�ja-gI�LQ@

@A

6

@A

1
1 
@A

@AîA
L
N ,
@
[
i1
 L
i

Fmif[n_ O_mofnm�qbc]b�m_ko_h]_m�jli^o]_^�mcahc`c][hn�[fcahg_hnm
@i^_ K@?F�Kog\_l Pj_]c_m F^_hncnc_m

&#'
2JDIN&
3JDIN >U�8P,4+0..), >NK\GTKRRG�MGKYHZRO 3-
7PJOT D\�>C3...6.,/ >NK\GTKRRG�GLLOTOX�HJJ�1364 40

D\>V431/55,/ >NK\GTKRRG�IUR\KRROGTG 40
5JJOT D\�AN.7.544,/ @OHWOU�NGROUYOIURO 44
6JJOT >U�8P4122-3), @OHWOU�NGW[K^O 43

>U8=0.2404), @OHWOU�GRMOTUR^YOIZX�mnl[ch�SJ/00 43
4DDIN &
fLJJOT(
FFJJOT(
/2JJOT >U8P3.2,,0), @OHWOU�mj,� /2D.2 43

(�Fmif[n_m�nb[n�]iof^�hin�\_�l_]ip_l_^�`il�m_ko_h]cha

@A
N ,

îA
@A

@-'
@-'

/5.



@A
î A
L
N ,
@

a
N ,

îA
@A

@-'
@ -'

?,/5,�Jif_]of[l�c^_hnc`c][ncih�\s�m_ko_h]cha�nb_�/4P�lAK>�i`�nb_�l_jl_m_hn[ncp_�cmif[n_m�i`�m_^cg_hnm�[h^�gomm_fm�
i\n[ch_^�`lig�Ecffm\ilioab�Op,�^olcha�]if^�m_[mih*�l_]ip_l_^�ch�Q@?P�jf[n_m�qcnb�3.�ja-gI�LQ@

6

& L %

1,
1 
@A

@AîA
L
N ,
@
[
i1
 L
i

@A
N ,

Fmif[n_
@i^_

O_mofnm�qbc]b�m_ko_h]_m�jli^o]_^�mcahc`c][hn�[fcahg_hnm
K@?F�Kog\_l Pj_]c_m F^_hncnc_m

&#'
FPEO@ >U�8P.-1-20), >NK\GTKRRG�mj,�IQ/5 23
0PEO@ >U�8P.-1-20)@ >NK\GTKRRG�mj,�IQ/5 44
1PEO@ >U�8P.-1-20)@ >NK\GTKRRG�mj,�IQ/5 44
/J?I:&
3PEO@ >U�8P.-1-20), >NK\GTKRRG�mj,�IQ/5 72
4PEO@ Bg\�>G122251,/� PCO122251 >NK\GTKRRG�LWOMOJOSGWOTG 71

D\>C/51744,/� >C/51744 >NK\GTKRRG�HGRYOIG 71
5PEO@ >U�8P.-1-20), >NK\GTKRRG�mj, 43
6PEO@ Bg\�>G45214/,/ @OHWOU�XVRKTJOJZX 43
/�FPEO@ D\>C..1�327,/� >C..1327 >NK\GTKRRG�\UUJ^O 71
FJEO@ Bg\�>G652145,/ @OHWOU�XVRKTJOJZX 77
2JEO@ >U�8P1-+411), @OHWOU�YGXSGTOKTXOX�mnl[ch�151,// 75

Fmif[n_m�nb[n�]iof^�hin�\_�l_]ip_l_^�`il�m_ko_h]cha

îA
@A

@-'
@-'

/5/



@A
î A
L
N ,
@

a
N ,

îA
@A

@-'
@-'

?,/6,�Jif_]of[l�c^_hnc`c][ncih�\s�m_ko_h]cha�nb_�/4P�lAK>�i`�nb_�l_jl_m_hn[ncp_�cmif[n_m�i`�m_^cg_hnm�[h^�gomm_fm�
i\n[ch_^�`lig�@[j�Bagihn�^olcha�]if^�m_[mih*�l_]ip_l_^�ch�Q@?P�jf[n_m�qcnb�3.�ja-gI�LQ@

6
& L %

1,
1 
@A

@AîA
L
N ,
@
[
i1
 L
i

Fmif[n_ O_mofnm�qbc]b�m_ko_h]_m�jli^o]_^�mcahc`c][hn�[fcahg_hnm
]i^_ K@?F�Kog\_l Pj_]c_m F^_hncnc_m

&#'
FP@B@ D\>C/51744,/� >C/51744 >NK\GTKRRG�HGRYOIG 77
0P@B@ Bg\�>G1/6724,/ ;XKZJUGRYKWUSUTGX�mj, 77
1P@B@ Bg\�>G652141,/ @OHWOU�XVRKTJOJZX 76
FJ@B@ D\�>V104053,/ >NK\GTKRRG�mj,�IQ/5 77
0J@B@(
1J@B@ Bg\�>G652141,/ @OHWOU�XVRKTJOJZX 76

Fmif[n_m�nb[n�]iof^�hin�\_�l_]ip_l_^�`il�m_ko_h]cha

@A
N ,

îA
@A

@-'
@-'

/50



@A
î A
L
N ,
@

a
N ,

îA
@A

@-'
@-'

?,/7,�Jif_]of[l�c^_hnc`c][ncih�\s�m_ko_h]cha�nb_�/4P�lAK>�i`�nb_�l_jl_m_hn[ncp_�cmif[n_m�i`�m_^cg_hnm�[h^�gomm_fm�
i\n[ch_^�`lig�Joll[s�Op,�^olcha�]if^�m_[mih*�l_]ip_l_^�ch�Q@?P�jf[n_m�qcnb�3.�ja-gI�LQ@

6

& L %

1,
1 
@A

@AîA
L
N ,
@
[
i1
 L
i

@A
N ,

Fmif[n_ O_mofnm�qbc]b�m_ko_h]_m�jli^o]_^�mcahc`c][hn�[fcahg_hnm
]i^_ K@?F�Kog\_l Pj_]c_m F^_hncnc_m

&#'
FPJO@ 8P.-1-20), >NK\GTKRRG�mj,�IQ/5 44
-JDI: 8P.-1-20), >NK\GTKRRG�mj,�IQ/5 44
.JDI: >U�8=-4004-), >NK\GTKRRG�mj,�>@BJ+7 4-
2PJO@ >NK\GTKRRG�IUR\KRROGTG 75
0JDI: <^U�8A.,34/1),� MPM1/6724 ;XKZJUGRYKWUSUTGX�mj,�LC@f+0/ 44
4PJO@ >G1/6724,/ ;XKZJUGRYKWUSUTGX�mj, 44
5PJO@ >?/73760,/ @OHWOU�IGSVHKRROO 43
FJJO@ D\�>V104053,/ >NK\GTKRRG�mj,�IQ/5 44
0JJO@ D\�>V104053,/ >NK\GTKRRG�mj,�IQ/5 44
1JJO@(
2JJO@ <^U�8A.,34/1),� MPM1/6724 ;XKZJUGRYKWUSUTGX�mj,�LC@f+0/ 75
3JJO@ Bg\�>G22...7,/� SPM22...7 @OHWOU�MGRROIZX 43

Fmif[n_m�nb[n�]iof^�hin�\_�l_]ip_l_^�`il�m_ko_h]cha

îA
@A

@-'
@-'

/51



@A
î A
L
N ,
@

a
N ,

îA
@A

@-'
@-' >MMBKAFU�@

@,f,�Fhn_ljl_n[ncp_�\l_[ejichnm�om_^�`il�^cme�^c``omcih�m_hmcncpcns�n_mnm�[a[chmn� /7�[hnc\cinc]m

6
& L %

1,
1 
@A

@AîA
L
N ,
@
[
i1
 L
i

@A
N ,

îA
@A

@-'
@-'

Dlioj >hnc\cinc] Acme�@ihn_hn Wih_�^c[g_n_l�&gg'
h mom]_jnc\f_ chn_lg_^c[n_� O_mcmn[hn

?_n[+f[]n[gm 8D : & 0.-/. 7 , 3 /2+/5 :/1
>JM /. 7 , 3 /2+/5 :/1
:8I /.. 7 , 3 /2+/5 :/1
:KO 1. 7 , 3 /2+/5 :/1
HC( 1. 7 , 3 /3+/5 :/2

Nochifih_m BKO( 3 7 -. /5+00 :/4
L> 0 7-. /5+00 6 , 1
@FM 3 7-. /5+00 6 , 1
R? 1. 7-. /5+00 6 , 1

>gchiafs]imc^_ 8 B & 1. </5 /3�+� /4 :/2
:E& /. 7 , 0 /1�+� /2 :/0
P /. </5 /3� +� /4 :/2

Q_nl[]s]fch_m LQ( 1. </7 , 0 ( , 3 :/2
QB 1. 7 , 4 /3� +� /6 6 , /

Min_hnc[n_^ PLO ,)-0*-.)20 </4 //� +� /3 :/.
Pof`ih[gc^_m PUQ( ,)-0*-.)20 </4 //� +� /3 :/.

Mb_hc]ifm BB@ 1. 7 , 3 /1�+� /5 :/0
@( 1. 7 , 3 /1�+� /5 6 , -

J[]lifc^_ B( /3 7 -. /2+00 6,.
>JM8� [gjc]cffch9�>J@8� [girc]cffch-]f[pof[hc]�[]c^9�@>O8� ][l\_hc]cffch9�@QU8�]_`in[rcg_9�HC8� ]_jb[finbch9�BKO8� _hli`fir[]ch9�L>�
irifchc]� []c^9� @FM8� ]cjli`fir[]ch9� R?8� `fog_koch_9� @K8� a_hn[gc]ch9� >H8� [gce[]ch9� P8� mnl_jnigs]ch9� LQ8� irsn_nl[]s]fch_9� QB�
n_nl[]s]fch_9� QB8� n_nl[]s]fch_9� PLO8� Llg_nijlcg+mof`[^cg_nbirch_9� PUQ8� Qlcg_nbijlcg+Pof`[g_nbir[tif_9� BB@8� Bfil`_hc]if9� @�
]bfil[gjb_hc]if9�B8�_lsnbligs]ch9�(8�[hnc\cinc]m�qbim_�chn_ljl_n[ncp_�\l_[ejichnm�[l_�_mn[\fcmb_^�\s�nb_�K@@IP�&0..0'

/52



@A
î A
L
N ,
@

a
N ,

îA
@A

@-'
@ -' @,0,�Ac[g_n_l�tih_m�i\n[ch_^�[`n_l�^cme�^c``omcih�m_hmcncpcns�n_mnm�i`�\[]n_lc[f�l_`_l_h]_�mnl[chm�moaa_mn_^�\s�nb_�K@@IP�ch�

JE>�g_^c[�qcnb�[h^�qcnbion�K[@f�mojjf_g_hn[ncih

6
& L %

1,
1 
@A

@AîA
L
N ,
@
[
i1
 L
i

@A
N ,

îA
@A

@-'
@-'

>hnc\cinc]
Dlioj >hn,

Fhbc\cncih�tih_m�&gg'�i`�l_`_l_h]_�mnl[chm
.X'�XGRSUTOIOJG�mo\m*�XGRSUTOIOJG�>Q@@�11436 q�N Y8 K : : �-04--

N@�l[ha_ JE> JE> JE> JE> JE>( N@�l[ha_ JE> JE>(
?_n[+f[]n[gm >JM 13+22 .3 14 .3 12 2. /1+00 /2 /3

8D : 2. EW /+ -3 14 0/ 0.
:8I /3 EW 21 2. /3 0/ 01
:KO /3 K^ 27 20 32 12 14
HC -4 -4 02 -3 13 /6 01

Nochifih_m BKO .2(/4 22 .3 .3 13 /4 + 13 14
F8 ..(/0 15 .3 15 14 2/ -3(/+ -1 1.
@FM /3 EW 25 11 23 17 2/
R? /3 K^ 23 2/ 30 1. 15

>gchiafs]imc^_m :E --(.- -- 00 02 00 01 -.(./ 02 /6
8 B 03 K^ 04 03 -1 00 /7
P /0 K^ /5 /0 /0 /4 /.

Q_nl[]s]fch_m LQ -3(.3 .3 13 15 11 2. -0(.0 .+ 1/
QB 15 12 14 12 2. -4 1.

Min_hnc[n_^
Pof`ih[gc^_m

PLO
JOK

0/+13
-/(.4

05
1.

03
1.

--
1/

07
12

-3
12

,.(--
-1(.1

/3
K^

/3
1.

Mb_hc]ifm CC@
@

12+25 2.
14

13
13

15
15

12
13

2/
2.

-+(.- 0/
-.

0/
-1

J[]lifc^_ B /7+1/ 00 0/ 0/ /6 0. ,.(-+ /1 /.
7`f(4� T`f\U\af\Ve5�G94� cgT^\fk� Va`fda^5�C>74�CgX^^Xd�>\`fa`� TZTd5�C>7$4�CgX^^Xd�>\`fa`�TZTd� egbb^X_X`fXW�i\f[� +(/ �DT9^� 5�7CF4� T_b\V\^^\`5�
7C94�T_aj\V\^^\`)V^Thg^T`\V�TV\W5�97H4�VTdUX`\V\^^\`5�9JN4�VXYafTj\_X5�A<4� VXb[T^af[\`5�;DH4�X`daY^ajTV\`5�E74�aja^\`\V�TV\W5�9?F4� V\bdaY^ajTV\`5�
K84� Y^g_Xcg\`X5� 9D4� ZX`fT_\V\`5� 7A4� T_\]TV\`5� I4� ef\Xbfa_kV\`5� EJ4� ajkfXfdTVkV^\`X5� J;4� fXfdTVkV^\`X5� J;4� fXfdTVkV^\`X5� IEH4� Ed_Xfabd\_'�
eg^YTW\_Xf[aj\`X5�INJ5�Jd\_Xf[abd\_'Ig^YT_Xf[ajTla^X5�<<94�<^adYX`\Va^5�94� V[^adT_b[X`\Va^5�;4� Xdkf[da_kV\`5�DW4�`af�WXfXd_\`XW(

/53



@A
î A
L
N ,
@

a
N ,

îA
@A

@-'
@-' @,1,� Ac[g_n_l�tih_m�i\n[ch_^�[`n_l�^cme�^c``omcih�m_hmcncpcns�n_mnm�i`�\[]n_lc[f�cmif[n_m�i\n[ch_^�`lig�Ecffm\ilioab�Op,

^olcha�q[lg�m_[mih

6

& L %

1,
1 
@A

@AîA
L
N ,
@
[
i1
 L
i

@A
N ,

îA
@A

@-'
@-'

Fhbc\cncih�tih_m�$^^%
>hn, 5PEOT 6PEOT 7PEOT fLPEOT 4JEOT 5JEOT

*4.;49 *4.;49 )31?#�( )31?# *4.;49 )31?# 
>JM /7 00 02 /. /5 14
8D: 03 -3 07 02 0/ 2.
:8I 05 12 10 /3 0/ 20
:KO 2. 14 22 2/ 13 22
HC 0. 0/ 4 7 /. 05
BKO 11 1. 12 1. -1 2.
L> /7 /7 1/ 0/ 0. 11
@FM 13 1/ 12 1. -4 14
R? 12 07 2. 1/ 1. 22
:E /3 /2 /7 /4 /4 /4
8B /4 /5 0. /7 ,3 /6
P /. /. /. 6 7 4

LQ 10 .3 -3 -1 11 14
QB .- 11 03 -- 12 12
PLO 1. 12 -3 -4 03 1/
JOK 07 10 -4 05 -1 2/
CC@ 14 10 17 10 03 15
@ 05 07 2. 10 07 13
B 00 /7 03 0. -+ 10

7`f(4� T`f\U\af\Ve5� G94� cgT^\fk� Va`fda^5� '<#� <-67#+� '1;9798-<� <-67984/40-� egUe&� <-67984/40-� 7J99� --0/25� )31?#%� )31?-8166-�!� $4� _aef� bdaUTU^X�
ZX`ge5�7CF4�T_b\V\^^\`5�7C94�T_aj\V\^^\`)V^Thg^T`\V�TV\W5�97H4�VTdUX`\V\^^\`5�9JN4�VXYafTj\_X5�A<4�VXb[T^af[\`5�;DH4�X`daY^ajTV\`5�E74� aja^\`\V�
TV\W5� 9?F4� V\bdaY^ajTV\`5�K84� Y^g_Xcg\`X5� 9D4� ZX`fT_\V\`5�7A4� T_\]TV\`5� I4� efdXbfa_kV\`5� EJ4� ajkfXfdTVkV^\`X5� J;4� fXfdTVkV^\`X5� J;4� fXfdTVkV^\`X5�
IEH4�Ed_Xfabd\_'eg^YTW\_Xf[aj\`X5�INJ4�Jd\_Xf[abd\_'Ig^YT_Xf[ajTla^X5�<<94�<^adYX`\Va^5�94� V[^adT_b[X`\Va^5�;4� Xdkf[da_kV\`5

/54



@A
î A
L
N ,
@

a
N ,

îA
@A

@-'
@-' @,2,�Ac[g_n_l�tih_m�i\n[ch_^�[`n_l�^cme�^c``omcih�m_hmcncpcns�n_mnm�i`�\[]n_lc[f�cmif[n_m�i\n[ch_^�`lig�@[j�Bagihn�^olcha

q[lg�m_[mih

6

& L %

1,
1 
@A

@AîA
L
N ,
@
[
i1
 L
i

@A
N ,

îA
@A

@-'
@-'

Fhbc\cncih�tih_m�&gg'
>hn, fLJ@BT /�FJ@BT /0J@BT /1J@BT /2J@BT

@OHWOU�( ~ >NK\'�( @OHWOU�# ~
>JM /. 03 /0 -1 17
>J@ 01 03 01 05 2.
@>O /0 1. 1. 1. /3
: @O .3 02 10 05 -1
HC 0/ 04 4 02 2/
BKO -4 1. 15 -3 1.
L> /7 -4 11 05 4
@FM 1. 10 04 07 11
R? -4 12 2. 10 ,3
:E /6 /3 /0 /2 /1
8B /7 /4 /3 /3 03
P // 7 4 7 /0

LQ 12 05 01 -3 13
QB 11 -3 03 07 13
PLO 05 22 -3 .3 2.
PUQ 1. .- 1. 13 20
CC@ 13 1. 1. 1. 1.
@ 11 13 11 15 1.
B 0/ -+ 0. 0. 02

7`f(5� T`f\U\af\Ve5� G94� cgT^\fk� Va`fda^5� '<#� <-67#%� '1;9798-<� <-67984/40-� egUe&� <-67984/40-� 7J99� --0/25� )31?#%� )31?-5=166-&� $4� _aef� bdaUTU^X�
ZX`ge5� m4� g`WXY\`XW� ZX`ge5� 7CF4� T_b\V\^^\`5� 7C94� T_aj\V\^^\`)V^Thg^T`\V� TV\W5� 97H4� VTdUX`\V\^^\`5� 9JN4� VXYafTj\_X5� A<4� VXb[T^af[\`5� ;DH4�
X`daY^ajTV\`5� E74� aja^\`\V� TV\W5� 9?F4� V\bdaY^ajTV\`5� K84� Y^g_Xcg\`X5� 9D4� ZX`fT_\V\`5� 7A4� T_\]TV\`5� I4� efdXbfa_kV\`5� EJ4� ajkfXfdTVkV^\`X5� J;�
fXfdTVkV^\`X5�J;4�fXfdTVkV^\`X5�IEH4�Ed_Xfabd\_'eg^YTW\_Xf[aj\`X5� INJ4�Jd\_Xf[abd\_'Ig^YT_Xf[ajTla^X5�<<94�<^adYX`\Va^5�94� V[^adT_b[X`\Va^5�;�
Xdkf[da_kV\`5

/55



îi
?
F
#

@-'&a
i%1

@,3,�Ac[g_n_l�tih_m�i\n[ch_^�[`n_l�^cme�^c``omcih�m_hmcncpcns�n_mnm�i`�\[]n_lc[f�cmif[n_m�i\n[ch_^�`lig�Joll[s�Op,�^olcha
q[lg�m_[mih

@A

6
3
V/!

1
@A

@j,
1 
@A

@Aîi
?@
[i
1

îi
i

$

#

&-'q
i%1

Fhbc\cncih�tih_m�&gg'
>hn 6PJOT 7PJOT 5JJOT 6JJOT 7JJOT FFJJOT F2JJOT

~ >NK\'�( @OHWOU# @OHWOU�( @OHWOU�( @OHWOU# @OHWOU#
>JM 22 03 01 4 03 04 1/
>J@ 26 1. 03 -- -3 -3 1/
@>O 25 10 04 4 -4 05 14
@QU 22 20 04 04 05 03 21
B= 1. 4 03 /4 04 02 05
BKO 2. 10 1. -4 13 1. -3
L> 13 13 -3 -/ 4 05 0.
@FM 2/ 10 11 1/ .3 1/ 1.
R? 21 -1 14 11 0. 1/ 1.
@K 0. 0. 01 /5 /2 /3 /5
>H -- /7 03 /6 /3 /3 /6
P 4 /. /6 /. /. 7 /3
LQ 14 04 1/ 1. 05 07 1.
QB 13 -3 1/ 1. 03 1. 1.
PLO 11 -3 1. 03 1. 2. 10
PUQ .3 03 1. -1 13 1. 1/
CC@ .4 13 10 1/ 1. 1. 1/
@ 2. 15 13 11 13 10 .3
B 11 03 0/ /6 0. 0. 03

7`f(4� T`f\U\af\Ve5� G95� cgT^\fk� Va`fda^5�'<#� <-67#%� '1;9798-<� <-67984/40-� egUe&� <-67984/40-� 7J99� --0/25� )31?#%� )31?-8166-"!� $4� _aef� bdaUTU^X�
ZX`ge5� m4� g`WXY\`XW� ZX`ge5� 7CF4� T_b\V\^^\`5� 7C94� T_aj\V\^^\`)V^Thg^T`\V� TV\W5� 97H4� VTdUX`\V\^^\`5� 9JN4� VXYafTj\_X5� A<4� VXb[T^af[\`5� ;DH4�
X`daY^ajTV\`5� E74� aja^\`\V� TV\W5� 9?F4� V\bdaY^ajTV\`5� K84� Y^g_Xcg\`X5� 9D4� ZX`fT_\V\`5� 7A4� T_\]TV\`5� I4� efdXbfa_kV\`5� EJ4� ajkfXfdTVkV^\`X5� J;�
fXfdTVkV^\`X5�J;4�fXfdTVkV^\`X5�IEH4�Ed_Xfabd\_'eg^YTW\_Xf[aj\`X5� INJ4�Jd\_Xf[abd\_'Ig^YT_Xf[ajTla^X5�<<94�<^adYX`\Va^5�94� V[^adT_b[X`\Va^5�;�
Xdkf[da_kV\`5

/56



)6
@AîA
L
ë ,
@

a
ë ,

îA
@A

@ -c
@ -c @,4,�Ac[g_n_l�tih_m�i\n[ch_^�[`n_l�^cme�^c``omcih�m_hmcncpcns�n_mnm�i`�\[]n_lc[f�cmif[n_m�i\n[ch_^�`lig�Ecffm\ilioab�Op,�^olcha

]if^�m_[mih

6

@A

1,1 
@A

@AîA
L
ë ,
@
[
i1
 L
i

@A
ë ,

îA
@A

@-c
@ -c

Fhbc\cncih�tih_m�$^^%
>hn, FPEO@ 0PEO@ 1PEO@ 3PEO@ 4PEO@ 5PEO@ 6PEO@ /�FPEO@ FJEO@ 2JEO@

>NK\'�( >NK\'�( >NK\'�( >NK\'�( >NK\'�( >NK\'�( @OHWOU�( >NK\'�( @OHWOU�( @OHWOU�(
>JM 17 15 17 2. 10 2/ -1 4 6 /0
>J@ 2. .3 2. 20 .3 20 -1 4 01 01
:8I 22 2. 2/ 22 .3 22 1. 7 /. /3
@QU 23 20 20 23 22 24 14 03 15 .1
HC 07 -1 05 -3 /1 -4 /7 4 /3 0.
BKO 2. .3 17 2. /3 20 -3 .3 1. 07
F8 13 11 11 12 21 14 0/ 14 01 --
@FM 14 15 14 .3 21 2. 05 1. 1. 1.
R? 21 2. .3 2/ 30 /3 1/ 2. 10 1.
:E /7 /6 ,3 0/ /6 /7 /0 /3 /6 /7
8B 0. /7 0. 00 /7 -- /2 /5 /6 00
P /. 4 6 7 4 4 7 /. // /1

LQ .1 11 12 13 2. 14 05 -3 1/ 1.
QB 14 10 12 12 17 13 03 04 07 -3
JFI 02 10 12 -3 .3 10 07 02 -3 10
JOK 10 15 15 15 22 14 07 11 05 10
CC@ 17 .3 14 17 /3 2. -3 12 12 1/
@ .3 15 15 17 24 2. -3 13 1. 1.
B 12 10 1/ 12 1. 12 /7 02 01 0.

7`f(4� T`f\U\af\Ve5� G94� cgT^\fk� Va`fda^5�'<#� <-67#%� '1;9798-<� <-67984/40-� egUe&� <-67984/40-� 7J99� --0/25� )31?#%� )31?-8166-,� $4� _aef� bdaUTU^X�
ZX`ge5�7CF4�T_b\V\^^\`5�7C94�T_aj\V\^^\`)V^Thg^T`\V�TV\W5�97H4�VTdUX`\V\^^\`5�9JN4� VXYafTj\_X5�A<4�VXb[T^af[\`5�;DH4� X`daY^ajTV\`5�E74� aja^\`\V�
TV\W5� 9?F4� V\bdaY^ajTV\`5�K84� Y^g_Xcg\`X5� 9D4� ZX`fT_\V\`5�7A4� T_\]TV\`5� I4� efdXbfa_kV\`5� EJ4� ajkfXfdTVkV^\`X5�J;4� fXfdTVkV^\`X5� J;4� fXfdTVkV^\`X5�
IEH4�Ed_Xfabd\_'eg^YTW\_Xf[aj\`X5�INJ4�Jd\_Xf[abd\_'Ig^YT_Xf[ajTla^X5�<<94�<^adYX`\Va^5�94� V[^adT_b[X`\Va^5�;4� Xdkf[da_kV\`5
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@,5,�Ac[g_n_l�tih_m�i\n[ch_^�[`n_l�^cme�^c``omcih�m_hmcncpcns�n_mnm�i`�\[]n_lc[f�cmif[n_m�i\n[ch_^�`lig�@[j�Bagihn�^olcha�]if^�
m_[mih

Fhbc\cncih�tih_m�&gg'
>hn, FP@B@ 0P@B@ 1P@B@ FJ@B@ 1J@B@

>NK\'�( ;XGRY'�(, @OHWOU# >NK\'�( @OHWOU#
>JM 2. 12 06 21 1/
>J@ 23 10 05 16 10
@>O 24 14 1. 26 12
@QU 26 10 07 2. 14
HC 00 03 0/ 10 01
BKO 25 10 02 2. 05
L> 2/ 06 /7 14 0.
@FM 26 1. 02 15 07
R? 05 14 02 22 03
@K /7 /0 /4 0/ /6
>H 00 /0 /7 00 /7
P 6 4 /0 6 /0

LQ 16 10 06 12 1.
QB 12 1/ 06 13 1.
PLO 12 07 05 2. 1.
PUQ 2. 03 06 2. 1.
CC@ 22 15 10 2. 1.
@ 24 10 06 2. 1/
B 10 07 /7 10 /7

7`f(4� T`f\U\af\Ve5� G94� cgT^\fk� Va`fda^5� '<#� <-67#%� '1;9798-<� <-67984/40-� egUe&� <-67984/40-� 7J99� --0/25� )31?#%� )31?-8166-"!� (<-6=#�
(<1>09-6=1;9798-<"!� $4� _aef� bdaUTU^X� ZX`ge5� 7CF4� T_b\V\^^\`5� 7C94� T_aj\V\^^\`)V^Thg^T`\V� TV\W5� 97H4� VTdUX`\V\^^\`5� 9JN4� VXYafTj\_X5� A<�
VXb[T^af[\`5� ;DH4� X`daY^ajTV\`5� E74� aja^\`\V� TV\W5� 9?F4� V\bdaY^ajTV\`5� K84� Y^g_Xcg\`X5� 9D4� ZX`fT_\V\`5� 7A4� T_\]TV\`5� I4� efdXbfa_kV\`5� EJ4�
ajkfXfdTVkV^\`X5�J;4� fXfdTVkV^\`X5�J;4�fXfdTVkV^\`X5�IEH4�Ed_Xfabd\_'eg^YTW[`Xf[aj\`X5�INJ4�Jd\_Xf[abd\_'Ig^YT_Xf[ajTla^X5�<<94�<^adYX`\Va^5�94�
V[^adT_b[X`\Va^5�;4� Xdkf[da_kV\`5
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@,6,�Ac[g_n_l�tih_m�i\n[ch_^�[`n_l�^cme�^c``omcih�m_hmcncpcns�n_mnm�i`�\[]n_lc[f�cmif[n_m�i\n[ch_^�`lig�Jhh�[s�Op�^olcha�]if^�
m_[mih

Fhbc\cncih�tih_m�&gg'
>hn, FPJO@ 0PJO@ .JDI: 2PJO@ 0JDI: 4PJO@ 2JDI: FJJO@ 0JJO@ 1JJO@ 2JJO@ 3JJO@

>NK\'�( >NK\'�( >NK\'�( >NK\'�( ;XGRY'�(, ;XGRY'�(, @OHWOU�( >NK\'�( >NK\'�( @OHWOU�( ;XGRY'�(, @OHWOU�(
>JM 20 // 2/ 2. 14 12 -3 2/ 2/ 03 14 -3
8D: 20 22 2. 20 14 12 -1 23 22 -3 1. 05
:8I 24 /3 20 24 17 .1 -4 25 22 03 14 1.
@QU 24 /1 22 24 1. 1/ 12 22 23 -1 05 1/
HC 07 -4 -4 05 05 -1 0. 1/ 05 03 -3 03
BKO 2. /3 2. 2. 34 12 12 22 .3 1. .3 02
F8 12 17 12 12 3. 15 1/ 12 12 -4 13 02
@FM 15 23 14 17 24 12 15 20 14 10 .3 05
R? 21 30 22 21 4. 3/ .3 25 21 12 /3 -3
@K 0. /6 /6 /7 /0 -3 /7 00 /7 /1 /0 //
>H -+ 0. /7 0/ // /0 -+ -- 0. /2 /2 /0
P 6 5 4 4 4 6 /2 4 4 6 4 6

LQ 12 15 12 13 15 12 1. 15 10 -4 .3 07
QB 10 15 11 11 12 1. -3 15 1/ 07 14 -3
PLO 07 14 11 13 13 14 05 10 07 1/ 12 05
PUQ 15 14 13 11 12 14 -3 14 10 10 13 -3
CC@ .3 21 2. .3 .3 2/ 1. 20 15 1. 2/ 1/
@ 14 20 .3 .3 2. 14 -3 2. 2. 1. 15 12
B -3 15 13 12 07 10 /7 13 -4 01 1/ /5

7`f(4� T`f\U\af\Ve5�G94�cgT^\fk�Va`fda^5�'<#� <-67#"#�'1;9798-<�<-67984/40-�egUe&�<-67984/40-�7J99�--0/25�)31?#%�)31?-8166-"!�(<-6=#%�(<1>09-6=1;9798-<"!�
$4�_aef�bdaUTU^X�ZX`ge5�7CF4� T_b\V\^^\`5�7C94�T_aj\V\^^\`)V^Thg^T`\V�TV\W5�97H4� VTdUX`\V\^^\`5�9JN4� VXYafTj\_X5�A<4� VXb[T^af[\`5�;DH4� X`daY^ajTV\`5�
E74� aja^\`\V� TV\W5� 9?F4� V\bdaY^ajTV\`5� K84� Y^g_Xcg\`X5� 9D4� ZX`fT_\V\`5� 7A4� T_\]TV\`5� I4� efdXbfa_kV\`5� EJ4� ajkfXfdTVkV^\`X5� J;4� fXfdTVkV^\`X5� J;4�
fXfdTVkV^\`X5�IEH4�Ed_Xfabd\_'eg^YTW\_Xf[aj\`X5�INJ4�Jd\_Xf[abd\_'Ig^YT_Xf[ajTla^X5�<<94�<^adYX`\Va^5�94� V[^adT_b[X`\Va^5�;4�Xdkf[da_kV\`5
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