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nb_l_`il_� \__h� j[mnil[fcmnm)� bohn_lm� [h^� bih_s� a[nb_l_lm+� L[mnil[fcmnm� i`� m_p_l[f� _nbhc]�

aliojm�^igch[n_^�nb_�om_lm�i`�nb_�N_m_lp_�qb_h�cn�q[m�_mn[\fcmb_^)�[h^�inb_l�j[mnil[fcmnm�

[h^� [ali*j[mnil[fcmnm� mo\m_ko_hnfs� fi\\c_^�ni� a[ch� []]_mm� `il� nb_cl�b_l^m+� N_mc^_hn� mni]e�

jijof[ncihm� al_q� ]ihmc^_l[\fs� ^olcha� nb_� `clmn� `_q� ^_][^_m� i`�nb_� N_m_lp_çm� _rcmn_h]_)�

[h^�][g_�ni�^igch[n_�cnm�j[mnol_m+

Eh� ^ls� [l_[m� fce_� Ieig[tc)� b_l^m� l_kocl_� []]_mm� ni� qc^_mjl_[^� l_miol]_m� ni� molpcp_�

^lioabn� [h^� ni� jlimj_l� ch� aii^� s_[lmW� >on� mch]_� _pc]ncih)� f_a[f� l_miol]_� om_� b[m� \__h�

fcgcn_^� ni� nb_� h[lliq�\[h^� i`�f[h^� \_nq__h� nb_� L[l_� [h^�Qm[g\[l[�giohn[chm� [h^� nb_�

\il^_l� i`�nb_� N_m_lp_+� H[q*[\c^cha� b_l^_lm� hiq� `[]_� nb_� ]bic]_� i`�m_p_l_fs� ]oln[cfcha�

nb_cl� b_l^cha� jl[]nc]_m� il� _fm_�gipcha� nb_gm_fp_m� il� nb_cl� mni]e� _fm_qb_l_+� Knb_lm� lcme�

`ch_m� [h^� mni]e� ]ih`cm][ncih�\s�al[tcha� chmc^_� nb_� N_m_lp_+� Pb_� ]ihmnl[chnm� ih� l_miol]_�

om_� g_[h� nb[n� nb_� _pc]ncihm� b[p_� al_[nfs� [``_]n_^� j[mnil[fcmnm8� jimmc\fs� gil_� nb[h� [hs�

inb_l�c^_hnc`c[\f_�][n_ails�i`�j_ijf_+

X�QNP�C@,.5,N ,5,/13+� @cl_]nil�i ` �Scf^fc`_�ni�nb_�C_ila_�=^[gmih�Scf^c`_�Ll_m_lp[ncih�Plomn)� .-,.-,55+�
X�=hmn_s)� .6228�D[llcm)� .64/7� 5*./8�10*34+
$XGcg[g\i)� .6368�B_c_lg[h)� .641+
X�D[llcm)� .64/7� .0*/2+
X�>_bhe_�[h^� O]iih_m)� .6607� ./*.48� O]iih_m)� .66/7� 0-1*4+



//

Pb_�ila[hcm[ncih�i`�nbcm�nb_mcm

Eh� ]b[jn_l� ih_� E� l_pc_q�qile� ]ih]_lh_^� qcnb� _[lfs� l_]il^m� i`�]b[ha_� ch� A[mn� =`lc][h�

j[mnil[f� mi]c_ns� [h^� ih� chn_l[]ncihm� \_nq__h� j[mnil[fcmnm� [h^� nb_cl� h_cab\iolm+� E� nb_h�

_r[gch_�gil_�l_]_hn�l_mjihm_m�ni�f[h^�fimm)� cgjip_lcmbg_hn)�[h^�]ihm_lp[ncih�jifc]c_m�ch�

]b[jn_l�ih_+�Eh�]b[jn_l�nqi�E�jl_m_hn�gs�g_nbi^m+

Pb_� ]_hnl[f� qile� i`�nbcm� nb_mcm� `[ffm� chni� nbl__� j[lnm+� ?b[jn_lm� nbl__� [h^� `iol� acp_� [h�

[]]iohn� i`�nb_� ^_p_fijg_hn� i`�b_l^cha� j[nn_lhm� \_`il_� _pc]ncih+� ?b[jn_l� `cp_� ]ihmc^_lm�

qb[n� fcp_fcbii^m� [l_� fce_� hiq+� ?b[jn_lm� mcr� [h^� m_p_h�[me�biq�j[mnil[f� fcp_fcbii^m� [h^�

nb_�j[mnil[f�_]ihigs�b[p_�]b[ha_^�\_][om_�i`�_pc]ncih+

Eh�]ih]fomcih�E�mogg[lcm_�gs�`ch^cham�[\ion�nb_�]ihm_ko_h]_m�i`�_pc]ncih�`il�j[mnil[fcmnm�

[n�Ieig[tc+� E� nb_h� _r[gch_� nb_� cgjfc][ncihm� i`�nb_m_� `ch^cham� `il� iol�oh^_lmn[h^cha� i`�

j[mnil[f� l_mjihm_� ni� ]b[ha_+� Bch[ffs� E� ]ihmc^_l�qb[n� nbcm� moaa_mnm� [\ion� nb_� q[s� `il]_^�

^cmjf[]_g_hn�cm�_p[fo[n_^+
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?b[jn_l�Kh_

N_mjihm_m�ni�Egjip_lcmbg_hn

Eh� nbcm� ]b[jn_l� E� l_pc_q�nb_�bcmnilc][f� l_mjihm_m� i`�j[mnil[f� mi]c_nc_m� ni� cgjip_lcmbg_hn�

^olcha�nb_�f[mn�]_hnols+�.�nb_h�acp_�[�\lc_`�ionfch_�i`�f[h^�fimm�ch�P[ht[hc[�[h^�]ihmc^_l�cnm�

jl_m_hn� ^[s� cgjiln[h]_� ni� lol[f� j_ijf_+� .� ^cm]omm� l_m_[l]b� ih� l_mjihm_m� ni� f[h^� fimm�

_rj_lc_h]_^� oh^_l� ]ifihc[f� lof_� [h^� mch]_� Eh^_j_h^_h]_8� nb_� ]ihm_ko_h]_m� i`�

]ihm_lp[ncih� jifc]c_m� ih� j[mnil[fcmnm� [h^� nb_� l_mjihm_m� i\m_lp_^� ni� cgjip_lcmbg_hn�

`iffiqcha� ^lioabn� [h^�q[l+� Bch[ffs� .� m_n� nb_�Ieig[tc� ][m_� mno^s� ch� nb_� ]ihn_rn� i`�nbcm�

jl_pciom�qile�[h^�mj_]c`s�nb_�cmmo_m�nb[n�.�qcff�[^^l_mm�ch�nbcm�nb_mcm+

Ehnli^o]ncih

E^_[m� [\ion� ]b[ha_m� ch� j[mnil[f� mi]c_ns� h__^� ni� n[e_� []]iohn� i`� nqi� \li[^� [l_[m� i`�

m]bif[lmbcj+� Bclmn)� j[mnil[fcmnm� `ilg� `foc^� [h^� p[lc[\f_� mi]c_nc_m)� [h^� go]b� b[m� \__h�

qlcnn_h�[\ion�nb_cl�^sh[gc]m+� =m� nb_�_pc]ncihm� ][om_^�]b[ha_)� mi� .� ]ihmc^_l�nb_cl� cgj[]n�

ch� nb_� fcabn� i`�nb_m_� []]iohnm+� .� `i]om� j[lnc]of[lfs�ih�I[[*mj_[echa�j[mnil[fcmnm�qbi� [l_�

jligch_hn�[gihamn�nbim_�_pc]n_^�`lig�Ieig[tc+

O_]ih^)� nb_m_�_pc]ncihm�[l_� mig_�i`�nb_� f[n_mn� ch�[�fiha� m_lc_m�i`�f[h^� fimm_m�_rj_lc_h]_^�

\s�j[mnil[fcmnm�[h^�inb_l�aliojm+� Pb_l_�[l_�g[hs�inb_l�][m_m�qb_l_�j[mnil[fcmnm�b[p_� fimn�

f[h^� ni� Llin_]n_^� =l_[m� ch� inb_l� j[lnm� i`�P[ht[hc[)� A[mn� =`lc][� [h^� nb_� ]ihnch_hn� [m� [�

qbif_+� Pb_s�b[p_� [fmi� `il`_cn_^� f[h^� [h^� l_miol]_m� ni� inb_l� ][om_m)� mo]b� [m� ni� m_nnf_lm)�

aip_lhg_hn� [alc]ofnol[f� m]b_g_m)� q[lm)� l_acih[f� ]ih`fc]n)� ^_p_fijg_hn� jlid_]nm� [h^�

^lioabnm+� I[hs� inb_l� aliojm� [j[ln� `lig� j[mnil[fcmnm� b[p_� \__h� ^cmjimm_mm_^� il�

cgjip_lcmb_^�\s�nb_m_�`il]_m+� Oig_�q_l_�[fmi�^cmjimm_mm_^�\s�j[mnil[fcmnm�nb_gm_fp_m+� Eh�

nb_� hch_n__hnb� ]_hnols�I[[m[c� b_l^_lm� l[c^_^� [h^� chp[^_^� nb_� f[h^m� i`�inb_l� aliojm� ni
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_rj[h^� nb_cl�b_l^m� [h^�j[mnol_m+� N_]_hnfs� ch�G_hs[�nbiom[h^m� i`�åhih*I[[m[cç� `[gcfc_m�

b[p_�\__h�_pc]n_^�`lig�mig_� åI[[m[cç� f[h^m� `iffiqcha�jifcnc][f� [h^�_nbhc]� ]ih`fc]n�ip_l�

l_miol]_mç+� E� qcff� ]ihmc^_l� nb_� _rj_lc_h]_� i`�_pc]ncihm� [n�Ieig[tc� ch� ]igj[lcmih�qcnb�

mig_�i`�nb_m_�inb_l�_rj_lc_h]_m+

@sh[gc]m�i`�j[mnil[f�mi]c_ns

Himm� [h^� cgjip_lcmbg_hn� b[p_� \__h� `l_ko_hn� i]]oll_h]_m� ch� A[mn� =`lc][h� mi]c_nc_mX+�

L_ijf_� fcp_^� qcnb� nb_� ]ihncho[f� mj_]nl_� i`�boha_l� `lig� ^lioabn)� ^cm_[m_m� il� ]ih`fc]n8�

`[gcfc_m� b[^� ni� ^_[f� qcnb� nb_m_� lcmem� [m� q_ff� [m� jolmo_� jlimj_lcns+� Pb_s� []bc_p_^� nbcm�

jlch]cj[ffs� nblioab� nc_m� i`� nl[^_)� _r]b[ha_� [h^� echmbcj� il� `lc_h^mbcj� qcnb� aliojm�

`iffiqcha�^c``_l_hn�fcp_fcbii^mX+

Oj_]c[fcm_^� j[mnil[f� aliojm� q_l_� ^_j_h^_hn� ojih� gil_� [alc]ofnol[f� j_ijf_m� `il� `ii^)�

_mj_]c[ffs� ^olcha� nb_� ^ls� m_[mih� [h^� nb_s� []kocl_^� ]ofncp[n_^� jli^o]nm� nblioab� nl[̂ _ (+�

L[mnil[f�j[nn_lhm� i`�nl[hmbog[h]_� il�hig[^cmg�hin�ihfs�g_[hn�gipcha� fcp_mni]e� ni� nb_�

l_g[chcha�q[n_l�[h^�al[tcha�ch�nb_�^ls� m_[mih)� \on�[fmi�gipcha�]fim_l�ni� [alc]ofnol[fcmnm�

qcnb�qbig�nl[^_� `il�`ii^mno``m�q[m�jimmc\f_X� =n�Ieig[tc)� nl[^_�\_nq__h�I[[*mj_[e_lm�

[h^�nb_�Cq_hi�j_ijf_� i`�nb_�hilnb�L[l_�giohn[chm� cm� m[c^� ni� b[p_� l_jf_hcmb_^�nb_� f[nn_l%m�

mni]e� [n�nb_� _h^� i`�nb_�hch_n__hnb�]_hnolsX+� Knb_l�aii^m�q_l_� [fmi� cgjiln[hn+� L[l_� mgcnbm�

q_l_�_r]b[hacha�clih�`il�fcp_mni]e�qcnb�I[[m[c�j[mnil[fcmnm�[n�I[e[hs[�^olcha�nb_�gc^^f_�

i`�nb_�_cabn__hnb�]_hnolsX

å� @c_nt)� .6637� 4*.-8�C[f[ns)� .660]7� 1)� 3)� 5+
X�S[ff_l)� .652[7� 0208� Oi\[hc[)� .6607� ..38�Diaa)� .65-7� 0-68� Efc``_)� .6467� .08�Polnih)� .6447� /518�Bl[nech)� .66.7� 5*6+
X�Dcmnilc_m�i ` �j[mnil[f� mi]c_nc_m)� [h^�j[lnc]of[lfs�I[[*mj_[e_lm)� ]ihn[ch�hog_liom�[]]iohnm�[h^�][m_�mno^c_m�i ` �nbcm+� O__�
S[ff_l)� .6437� 020)� 0248� .6467� /44*0-1)� 0/-*02/)� 03.*0368� .6517� /2/8� .652[7� 020*18� .652\7� 50*618� .6607� //3�
C[f[ns)� .660[7� .52*6-8� Oi\[hc[)� .655[7� 12*38� .655\� ///*08� .66-7� 4*68� .6607� ..38� =h^_lmih)� .6557� /1/)� /2-8� .656�
52)� 558� Oj_[l� .660[7� ./1)� .0.8� .660\7� 1)� 4*5)� ./*08� .6647� 4)� 2/8� >_gnm_h)� .6437� 0*2)� 3*48� .646\7� .-6*..-8� .65-7� 1�
>li]b*@o_)� .66-7� .15)� .218� >ihn_� [h^� C[f[ns)� .66.7� .4*58� ?ihn_)� .6637� .-08� =h^_lmih� [h^� Fibhmih)� .6557� 4�
H[gjl_s� [h^�S[ff_l)� .66-7� /18� Polh\off)� .6407� 63*4)� .-/*3)� .3/)� /46*5-8� Efc``_)� .6467� /-8� Polnih� [h^�Polnih)� .651�
.51*68�H[gjb_[l)� .660+
>ihn_� [h^� C[f[ns)� .66.7� .28� G_hs[nn[)� .620� %.605&7� 358� I[llcm� [h^� Oig_lm_n7� .64.)� /0*148� Fibhmnih)� .5537� 1-4)�

koin_^� ch�S[ff_l)� .652\7� ..2+
X�>_gnm_h)� .6437� .8� .646[7� .5+
XGcg[g\i)� .6367� .44
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=m� I[[*mj_[echa� j[mnil[fcmnm� mjl_[^� `olnb_l� q_mn� ch� al_[n_l� hog\_lm� ch� nb_� hch_n__hnb�

]_hnols�nl[^_�\_nq__h�nb_�aliojm�al_q�[h^�inb_l�g[le_nm�q_l_�m_n�oj�\_nq__h�Iq[ha[�[h^�

O[g_W�B_c_lg[h�l_]il^m�[�hog\_l�i`�åGq[pcç� m_nnf_g_hnm�hilnb�[h^�mionb�i`�nb_�Qm[g\[l[�

giohn[chm�qbc]b�q_l_�l_aof[l�mnijjcha�[h^�nl[^cha�jf[]_m�`il�]i[mn[f�][l[p[hmX+

Llipcmcih� i`� g_[fm� q[m� nb_� l_mjihmc\cfcns� i`� qig_h)� [h^� nb_s� nl[^_^� qcnb� nb_cl�

h_cab\iolm�ni�a[ch�`ii^�`il�nb_cl�biom_bif^m%Sig_h�`lig�[alc]ofnol[f�aliojm�jf[s_^�[�

mcgcf[l�lif_� ch�nb_cl�mi]c_nc_m +�Sig_hçm� nl[^_�q[m�`[]cfcn[n_^�\s�nb_cl�m[`_ns�`lig�[nn[]e�

_p_h�qb_h�nb_l_�q_l_�bimncfcnc_m�\_nq__h�aliojm%X+

Arn_h^_^� ^ls� m_[mihm)� ^lioabn� il� mni]e� ^cm_[m_� ]iof^� \lcha� al_[n_l� ^_j_h^_h]_� ojih�

[alc]ofnol[f�h_cab\iolm%W� Bil�_r[gjf_)� nb_�lch^_lj_mn�_jc^_gc]�nb[n�mnlo]e�A[mn�=`lc][�ch�

nb_� _[lfs� .56.� ^_]cg[n_^� b_l^m� [h^)� ch� ]ig\ch[ncih�qcnb� inb_l� ^cm_[m_m)� ^lioabnm� [h^�

^cmlojncih� ][om_^�qc^_mjl_[^� ^cmnl_mm +� Eh� mo]b� mcno[ncihm� j[mnil[f� `[gcfc_m� qiof^� m__e�

ion�nb_cl�[ffc_m� [h^� l_f[ncihm� ch�h_cab\iolcha� ]iggohcnc_m� `il�b_fj� [h^�jlin_]ncih+� Pb_s�

qiof^� [^ijn� nb_m_� fcp_fcbii^m� [h^� \_]ig_� `[lg_lm� il� bohn_l*a[nb_l_lm)� il�qiof^� f_[p_�

]bcf^l_h�oh^_l�nb_cl�[ffc_m�][l_�`il�l_^_gjncih�f[n_l%W

Lip_lns� [fmi� ][g_� nblioab� fimm� i`�mni]e� [h^� f[h^m� \_][om_� i`�l[c^cha� [h^� ]ihko_mn� \s�

nb_cl�h_cab\iolm+� Eh�nb_� f[mn�]_hnols)� ih_�i`�nb_�gil_� momn[ch_^�m_lc_m�i`�]ihko_mnm� ch�nbcm�

[l_[�q[m�ehiqh�[m� nb_� !?_b\^bc�q[lmç� [h^� chpifp_^� [� m_lc_m� i`�l[c^m� [h^�\[nnf_m� \_nq__h�

I[[*mj_[echa� j[mnil[fcmnm+� Oig_� i`� nb_� p[hkocmb_^� aliojm� gip_^� _fm_qb_l_)� inb_lm�

mcgjfs� ]_[m_^� ni� _rcmn)� nb_cl�g_g\_lm� ^cmj_lm_^� [h^�q_l_� [\mil\_^� chni� nb_� mi]c_nc_m� i`

Gcg[g\i)� .66.7� /2�
X�B_c_lg[h)� .6417� ./1*2
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nb_cl� ]ihko_lilm� il� h_cab\iolm%X+� Pb_� h_nqilem� i`� mojjiln� [h^� _r]b[ha_� nb[n� _hmol_^�

gono[f� molpcp[f� ch� ncg_m� i`� b[l^mbcj� ]iof^� [fmi� \_� om_^� \s� j_ijf_� qbi� b[^� \__h�

^cmjf[]_^� [h^� ^cmjimm_mm_^� \s� `cabncha+� =fnbioab� nb_m_� g_]b[hcmgm� _hmol_^� j_lmih[f�

molpcp[f)�nb_s�]ih]_[f�g[hs�mnilc_m�i`�j_lmih[f�nl[a_^s�[h^�\lie_h�`[gcfc_m(X+

Eh� nb_� gimn� m_lciom� ^cm[mn_lm)� nb_� l_f[ncihmbcjm� i`�gono[f� mojjiln� nb[n� ]ihmncnon_^� nb_�

`[\lc]�i`�nb_m_� mi]c_nc_m�]iof^�\l_[e�^iqhç(+� Eh� mo]b� mcno[ncihm)� l_`oa__m�q_l_�hog_liom�

[h^� ]iof^�\_� pofh_l[\f_8� mig_�q_l_� mif^� chni� mf[p_ls� \s� nbim_� `lig�qbig� nb_s� mioabn�

jlin_]ncihçX+� Eh�nb_�^cm[mn_lm�nb[n�mnlo]e�[n�nb_�nolh�i`�nb_�]_hnols�mig_�j_ijf_�mioabn�b_fj�

[h^� _gjfisg_hn� ch� nb_� h[m]_hn� ol\[h� [l_[m� i`� G_hs[Xã+� @olcha� nb_m_� ncg_m� nb_�

g_]b[hcmgm� i`�gono[f� mojjiln� ]iof^� `[cf8� nb_� ]ihm_ko_h]_m�q_l_�qc^_mjl_[^�^_[nb� [h^�

]ihmc^_l[\f_�^cmfi][ncihXç+

Pb_m_� l_f[ncihmbcjm� q_l_� hin� ihfs� [� `ilg� i`�chmol[h]_+� Eh� b[jjc_l� ncg_m� nb_s� m_lp_^� ni�

_hb[h]_�jlimj_lcnsXX+�=alc]ofnol[fcmnm�[h^�bohn_lm�q_l_� [\f_� ni� om_� fchem�qcnb�j[mnil[fcmnm�

ni� nl[^_� [h^� chp_mn� ch� fcp_mni]e8� j[mnil[fcmnm� q_l_� [\f_� ni� om_� nb_� _rnl[� f[\iol� nb[n�

[alc]ofnol[fcmnm� i``_l_^+� Pb_� jlimj_lcns� ]iof^� l_mofn� `lig� `[piol[\f_� _hpclihg_hn[f�

]ih^cncihm)� nl[^_)� il�l[c^chaXW� Pb_� m[g_� fchem� ]iof^� [``il^� []]_mm� ni� j[mnol_m� [h^� ][nnf_�

][gjm)� [h^� [ffiq�j_ijf_)� c`�nb_s� mi� ^_mcl_^)� ni� nolh�il� l_nolh�ni�gil_�j[mnil[f� fc`_mnsf_m+�
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][nnf_�[h^� .)/--�mg[ffmni]e�q_l_�gip_^+�D_�[fmi�hin_m�nb[n� fi][f� _mncg[n_m�q_l_�]ihmc^_l[\fs�bcab_l+� Pb_s�]f[cg_^� nb[n�
/)660� j_ijf_�q_l_�_pc]n_^�  QJQL0� //2&+� Ho[h^[�%.6537� 0-2)� `iinhin_� 0&�]cn_m�_pc^_h]_� ch� `[piol�i ` �nb_� f[nn_l+� D_� l_jilnm�
nb[n� nb_�Jilnb_lh� Llipch]_� O_nnf_g_hn�?iggcnn__� l_]il^_^� nb_� `caol_m� ]cn_^� [\ip_+� = � mcgcf[l� hog\_l� i ` �j_ijf_� q_l_�
l_jiln_^�nb_l_�\s�nb_� Oo\*?iggcnn__�i ` �nb_�H[h^� O_nnf_g_hn�>i[l^�  QJQL0� /35)� `iinhin_�2&+

Ho[h^[� .6538�Coffcp_l� .63.� [h^�Oj_[l� .664�[gihamn�inb_lm+
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\onn_l� qbc]b� b[^� \__h� l_[^cfs� [h^� ]b_[jfs� [p[cf[\f_+� =`n_l� _pc]ncih� nb_� fi][f� jlc]_� i`�

\onn_l�lim_�`lig�Ptmb�.,*�j_l�jioh^�ni�\_nq__h�Ptmb�0,1-�[h^�Ptmb�1,2-XÄ+

Pb_�f_[^_lm�^i�hin�ai� chni�gil_�^_n[cf� [\ion�nb_�]ijcha� mnl[n_ac_m�nb[n�nb_�I_lo�[^ijn_^�

ni�^_[f�qcnb�nb_�]b[ha_m+�Pb_s�^i�biq_p_l�acp_�[�aii^� cgjl_mmcih�i`�nb_� m_p_lcns�i`�nb_�

^cmfi][ncih7

äPb_� I_lo� nb[n� q_l_� l_gip_^� `lig� nb_h]_� &nb_� `[lgm'� [l_� al_[nfs�

[``fc]n_^� \s� `[gch_+� Oig_� b[p_� hi� ][nnf_� *� nb_s� b[p_� \__h� ]igjf_n_fs�

loch_^+� Knb_l� b[p_� \__h� ^cmj_lm_^� bcnb_l� [h^� nbcnb_l8� mig_� chni� I[[m[c�

]iohnls)�inb_lm�b[p_�l_nog_^�ni�I_lo�ni� fcp_�qcnb�nb_cl�h_cab\iolm+�Knb_lm�

[a[ch� b[p_� aih_� ch� nb_� ^cl_]ncih� i`� Oionb� I_lo� [h^� I\oaohc� [h^�

G[l[ha[c)�qbc]b� cm�[h�[l_[�b_[pcfs� ch`_mn_^�qcnb�gimkocni_m�[h^�b[pcha�[�

]fcg[n_�qbc]b�^i_m�hin�[al__�qcnb�nb_g+ãXç

H[h^�[fc_h[ncih�q[m�[h�_mm_hnc[f�[mj_]n�i`�nb_�mbiln[a_m�nb[n�j_ijf_�_rj_lc_h]_^)�\on�

nb_�]ihm_ko_h]_m�q_l_)� `il�nb_� f[la_�j[ln)� `_fn� ch^cl_]nfs+� En�]ihmnl[ch_^�nb_� aliqcha�

jijof[ncihm� i`� nb_� giohn[chm� [h^� `cr_^� nb_� _hpclihg_hn� ch� qbc]b� j_ijf_� b[^� ni�

[^[jn� l[nb_l� nb[h� ][omcha� ^cmjf[]_g_hn� ionlcabn+� Pb_� cmmo_� i`� mi]c[f� ]b[ha_� ch�

l_mjihm_�ni� mbiln[a_�i`�l_miol]_m� cm�q_ff�nl[p_ff_^�alioh^)�[h^�hin�kocn_�nb_� m[g_�[m�

cmmo_m�i`�]b[ha_�`iffiqcha�`il]_^�l_gip[fXX+

C`VMYOQZ[QK�MNNMK[Z�W N�ZUITT#ZKITM�TIVL�TWZZ

Iimn�i`�nb_�fcn_l[nol_�ih�f[h^�fimm�l_`_lm�ni�jc_]_*g_[f�fimm�i`�ch^cpc^o[ffs�mg[ff)�\on�

]iff_]ncp_fs� mcahc`c][hn)� [fc_h[ncihm+� Pb_m_� g[s� \_� f_mm� gihifcnbc]� nb[h� nb_� mo^^_h

LNK�?K� 56/,.-,/�I_gil[h^[�`lig�nb_�jo\fc]� ni� nb_�Nis[f� ?iggcmmcih7� Aolij_[hm� ch�P[ha[hsce[+� Pbcm� ^i]og_hn�
q[m� qlcnn_h� \s� C+O[\f[e)� Ll_mc^_hn� i ` � nb_� I_lo� ?iij_l[ncp_� Qhcih)� N[jb[_f� I\cm_)� R c]_� Ll_mc^_hn� i ` � nb_� I_lo�
?ihmncnoncih� [h^� J^_n[ofcq[� O[\f[e)� O_]l_n[ls� i ` � nb_� m[g_� ih� .2,2,.620+� En� cm� [nn[]b_^� ni� D+=+Bim\liie_åm�
mo\gcmmcih8�j[l_hnb_m_m�[^^_^+�
\U\W'
E� l_`_l� ni� ^_\[n_m� mollioh^cha� I[c�nbom$� c^_[m� ih� jijof[ncih� aliqnb� %I[c�nbom)� .643� u.465v&)� >im_lojåm� qile� ih�

[alc]ofnol[f� ]b[ha_�%>im_loj)� .6328� .65.&)�[h^�Nc]b[l^åm�qile�ih�[alc]ofnol[f� chhip[ncih� %Nc]b[l^m)� .6508� .652&+
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fimm� i`� f[la_� [l_[m)� \on� [l_� i`n_h� j[lnc]of[lfs� ^[g[acha� \_][om_� nb_s� chpifp_� nb_�

q_nn_l�f[h^m)�[h^�nb_�e_s�^ls�m_[mih�l_miol]_m)�qbc]b�g[e_�cn�jimmc\f_�ni�e__j�b_l^m�

ih�nb_m_�l[ha_f[h^m+

Io]b�[nn_hncih�b[m� `i]om_^�ih�]b[ha_m� ch�G[dc[^i� [h^�J[lie�@cmnlc]nm� ch�G_hs[)�qb_l_�

[fc_h[ncih�`iffiqm�nb_�mo\*^cpcmcih�[h^�jlcp[ncm[ncih�i`�f[h^�ch�Clioj�N[h]b_m+�Jog_liom�

ji]e_nm�i`�f[h^�[l_�\_cha�]ihp_ln_^�ni�[alc]ofnol_)� il�]il^ih_^�i``�[m�jlcp[n_�l[h]b_m)�\s�

Clioj�N[h]b�g_g\_lm�[h^�cggcal[hnm+

Pb_�_gjb[mcm�i`�l_m_[l]b�b_l_�b[m�\__h�ih�nb_�]b[ha_m�ni�al[tcha�[h^�gcal[ncih�j[nn_lhm�

nb[n�l_mofn+� Ehcnc[ffs)� Clioj�N[h]b_m�^c^� fcnnf_� ni� i\mnlo]n� f[la_*m][f_�gcal[ncih�j[nn_gmXf�

L[mnil[fcmnm�q_l_�[\f_�ni�gip_�`[l�qb_h�nb_s�h__^_^�ni)� mo]b�[m�^olcha� l̂ioabnX (+�?oll_hn�

]ih]_lh� cm� `i]om_^� ih� nb_� jlcp[ncm[ncih� i`�e_s� l_miol]_m� ni� ch^cpc^o[fm+� Pbcm� i``_lm� nb_�

jlimj_]n� i`� f[h^iqh_lm� ^_hscha� h_cab\iolm� []]_mm� ni� nb_cl� [l_[m� qbcf_� ]ihnchocha� ni�

_rjficn�nb_�l_g[chcha�]iggoh[f�f[h^XW

Pb_� jlcp[ncm[ncih� i`�mg[ff� jfinm� i`�f[h^� ch� G[dc[^i� b[m� i]]oll_^� ch� ]ihdoh]ncih� qcnb� [�

]ihmc^_l[\f_� ch]l_[m_� ch�nb_� [giohn�i`�f[h^�om_^� `il�[alc]ofnol_+� Pbcm� cm� hin�_hncl_fs� nb_�

m[g_�nbcha�[m� f[h^�[fc_h[ncih+� Kh�g[hs�i]][mcihm�]ofncp[ncih� cm� chcnc[n_^�\s�l_mc^_hnm)� il�

nb_s� g[s� mjihmil� nb_� l_mc^_h]_� i`�[alc]ofnol[f� `lc_h^m� [h^� l_f[ncp_m� ch� nb_cl� [l_[+� Pb_�

^_]cmcihm� hin� ni� om_� f[h^� `il� j[mnil[fcmg� ][h� nb_l_`il_� \_� gil_� fi][ffs� \[m_^+� U_n� ch�

a_h_l[f� nb_� _``_]n� cm� nb_� m[g_� `il� fcp_mni]e+� =]]_mm� ni� j[mnol_m� [h^� ni� e_s� ^ls� m_[mih�

al[tcha�l_miol]_m�cm�l_^o]_^+

Pb_� jlcp[ncm[ncih� i`�e_s� ^ls� m_[mih� l_miol]_m� jim_m� [� h_q� nbl_[n� ni� j[mnil[f� gcal[ncih�

j[nn_lhm� [h^� ]ofncp[nilm+� Pb_� jl_mmol_m� ih� l_miol]_m)� [h^� nb_� _nbhc]� h[nol_� i`�G_hs[h�

jifcnc]m�b[p_�]ig\ch_^)� mo]b�nb[n�cggcal[hn�]ofncp[nilm�[l_�\_cha�^lcp_h�i``�nb_cl� f[h^XX+

C[f[ns)� .65-7� .36�
H 8 _ H V bU M [I T " � .6567/2.*22 +

?[gj\_ff)� .6607� /30+
@c_nt)� .6637� 4*.-8�?[gj\_ff)� .6607� /34+
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L[mnil[fcmnm�qbi�b[p_�\__h�oh[\f_� ni� jlcp[ncm_� [� m_]ncih� i`�nb_� f[h^� `[]_� nb_�jlimj_]n� i`�

]ihncho_^� om_� i`�nb_�q_n� m_[mih� j[mnol_m� \on�qcnb� ch]l_[mcha� ^c``c]ofns� ch� l_[]bcha� ^ls�

m_[mih� l_miol]_m)� qcnbion�qbc]b�j[mnil[f� jl[]nc]_� cm� cgjimmc\f_XX+� Pbcm� cm� nb_� l_p_lm_� i`�

nb_�jli\f_g�`[]_^�\s�nb_�>[l[\[ca)� [h^�m_p_l[f�Jailihaili� ]iggohcnc_m)�qb_l_�b_l^_lm�

fimn� []]_mm� ni� honlcnciom� q_n� m_[mih� l_miol]_m� \on� e_jn� ]ihnlif� i`�nb_� ^ls� m_[mih� [l_[m�

`oh^[g_hn[f�ni�[hs�fcp_fcbii^+

@_n[cf_^� mno^c_m� i`�biq�j[mnil[fcmnm� [l_� ]ijcha�qcnb� nb_m_� ]b[ha_m� [l_� f_mm� `l_ko_hn+� Eh�

j[ln)� nb_� aliqnb� i`� [alc]ofnol_� cm� \inb� [� ][om_� [h^� [h� _``_]n� i`� nb_� fcgcnm� jf[]_^� ih�

j[mnil[fcmg+�B[gcfc_m�nolh�ni� [alc]ofnol_�\_][om_� nb_cl�b_l^m�][h�hi� fiha_l�mojjiln�nb_g+�

>_eol_� Xg�T_� moaa_mn� nb[n� ch�nb_�gc^� .65-m�go]b�i`�nb_� ]ofncp[ncih�q[m� [h� _rj_^c_hn� ni�

[ffiq� b_l^m� ni� l_]ip_l)� [h^� go]b� i`� nb_� [alc]ofnol[f� f[\iol� q[m� bcl_^� \s� j[mnil[f�

`[gcfc_mXX� Oionba[n_� [h^�Dofg_� l_jiln�nb[n� mch]_� nb_h� [alc]ofnol[f� f[h^�[h^�ionjon�b[p_�

ch]l_[m_^�_hilgiomfs� ch�G[dc[^i�@cmnlc]n+�Iil_� i`�nb_� ]ofncp[ncih� cm� hiq�\_cha�^ih_� \s�

j[mnil[fcmnm�nb_gm_fp_mXX+

Eh� P[ht[hc[)� jl_mmol_m� ih� l[ha_f[h^m� b[p_� []]_f_l[n_^� mch]_� nb_� f[n_� .65-m+� Hcnnf_� b[m�

\__h� qlcnn_h� [\ion� nb_� jli\f_gm� `[]_^� nb_l_+� Pb_� gimn� l_]_hn� [h^� ^_n[cf_^� []]iohn� cm�

jlipc^_^�\s�Eai_� [h^� _r[gch_m� [fc_h[ncih�i`�l[ha_f[h^� `il�jlcp[n_� `[lg_lm� ch� Ocg[hdcli�

@cmnlc]nXÑ+� D_� mbiqm� biq�jc_]_g_[f� f[h^� [fc_h[ncih� `il� f[la_*m][f_� `[lgm� ]ig\ch_m�qcnb�

]b[hacha�f[h^�om_�`il�`[lgcha�il�gchcha)� [h^�fimm�i`�f[h^�ni�nm_nm_� ch`_mn[ncih)�ni� `il]_� [�

]b[ha_�ch�nb_�al[tcha�j[nn_lhm�jl[]ncm_^�\s�j[mnil[fcmnm�l_mc^_hn�nb_l_+

Pb_� mno^s� jlipc^_m� ch*^_jnb� chmcabnm� chni� nb_� msh_lacmnc]� _``_]nm� i`� f[h^� fimm� ih� nb_�

al[tcha� j[nn_lhm� ch� j[lnc]of[l� pcff[a_m� [h^� h_cab\iolcha� ]iggohcnc_m)� [h^� ^_n[cf_^�

_pc^_h]_�i`�ko[fcn[ncp_�]b[ha_�ch�fcp_fcbii^m�nb[n�b[m�l_mofn_^+�I[hs� `[gcfc_m�[l_�nolhcha�

ni�[alc]ofnol_)�[h^�nb_�om_�i`�q[n_l�[h^�al[tcha�j[nn_lhm�b[m�\__h�^cmlojn_^+

Oionba[n_�[h^�Dofg_� .6637� .0+
>_eol_�_n�[f)� .66.703+
Oionba[n_�[h^�Dofg_)� .6637� .3*5+
Eai_�[h^�>li]echanih)� `ilnb]igcha8� Eai_�`ilnb]igcha+
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Kh]_�[a[ch�fi][f�ijjimcncih�ni�f[h^�[fc_h[ncih�cm�]ihmc^_l[\f_+�Pb_�jl_mmol_m�ih�f[h^�b[p_�

`o_ff_^�nb_�^_p_fijg_hn�i`�fi][f�JCKm�qbim_� l_mcmn[h]_� n[e_m� nb_� `ilg�i`�f_a[f� []ncihm�

]b[ff_hacha�nb_� f_acncg[]s�i`�nb_� [fc_h[ncihm+� Oig_�i`�nb_m_�b[p_�\__h�mo]]_mm`of)� inb_lm�

[l_�j_h^chaçç+

=IVL�TWZZ�IVL�KWVZMY]I[QWV

Pb_� cgj[]n� i`�]ihm_lp[ncih� jifc]s� ih� lol[f� j_ijf_� b[m� ][om_^� ]ihmc^_l[\f_� ]ih]_lh� ch�

mig_� ]cl]f_mçX� Eh� j[lnc]of[l� nb_� cgj[]n� i`� Llin_]n_^� =l_[m� ih� j[mnil[fcmnm)� _mj_]c[ffs�

I[[m[c� j[mnil[fcmnm)� cm� [� VThfX� Vr_sUeX� [gihamn� [hnblijifiacmnm� [h^� ]ihm_lp[ncihcmnmçX+�

Pb_� gimn� ^_n[cf_^� ^[n[� ]ig_� `lig� nb_� Jailihaili� ?ihm_lp[ncih� =l_[)� ch� P[ht[hc[)�

qbc]b�q[m� _mn[\fcmb_^� ch�]ihdoh]ncih�qcnb� nb_� O_l_ha_nc�J[ncih[f� L[leç ç+� =n� f_[mn� .)---�

I[[m[c� j[mnil[fcmnm)� /2)---� ][nnf_� [h^� /0)---� mg[ff� mni]e� [h^� ^ihe_sm� q_l_� _r]fo^_^�

`lig� nb_� L[le� [h^� gip_^� ni� nb_� ?ihm_lp[ncih� =l_[� ch� .626çX� D_l_� nb_s� b[p_� \__h�

[ffiq_^�ni�]ihncho_�l_mc^_h]_)�\on�b[p_�mo\m_ko_hnfs�fimn�[]]_mm�ni�[l_[m�[lioh^�Kf^op[c�

Cila_)� [h^� cgjiln[hn� ^ls� m_[mih� j[mnol_�qcnbch� nb_�Jailihaili)� Kfginc� [h^� Agj[e[[c�

?l[n_lm)� [h^� nb_� `il_mn� l_m_lp_+� Pb_m_� [l_[m� ]igjlcm_� ip_l� 61-egX� i`� nb_� 5)/6/egX�

?ihm_lp[ncih�=l_[çX+�Pb_s�[fmi� `[]_�l_mnlc]ncihm�ih�l[ha_f[h^�\olhcha�[h^)� ohncf�l_]_hnfs)�

nb_� jl[]nc]_� i`� [alc]ofnol_ã +� Lligcm_m� ni� jlipc^_� al[ch� mnil[a_� `[]cfcnc_m)� il� cgjlip_�

p_n_lch[ls�m_lpc]_m)�qbc]b�q_l_�g[^_�qb_h�nb_�?ihm_lp[ncih�=l_[�q[m�_mn[\fcmb_^)�q_l_�

hin�`of`cff_^�`il�g[hs�s_[lmç(+

Scnb�l_mnlc]ncihm�ih�[alc]ofnol_)�j[mnil[fcmnm�[n�Jailihaili�q_l_�l_kocl_^�`il�[�fiha�ncg_�

ni�^_j_h^�_hncl_fs�ojih� fcp_mni]e+� U_n�nb_�jli^o]ncpcns�i`�nb_cl�[hcg[fm�b[m� mo``_l_^�ch�[

ä � Eai_�[h^�>li]echanih)� `ilnb]igcha+
Polnih)� .663)� .-68� .6527� 0118�I]?[\_�M[�IQ$� .66/7� 0218�=h^_lmih�[h^�Clip_)� .6547� 0+
?iff_nn)� .6548�>li]echanih�[h^�Dig_qii^)� .6638�Ahabi``)� .66-8�@_cbf)� .6528�Dig_qii^)� .6627� 002*3+
=lb_g)� .6538� Dig_qii^)� Ni^a_lm� [h^� =lb_g)� .6548� Dig_qii^� [h^� Ni^a_lm)� .66.8� I]?[\_� M[� IT"� .6668�

Line[hmec)� .664+
Dig_qii^� [h^�Ni^a_lm)� .66.7� 4.+
Dig_qii^�[h^�Ni^a_lm)� .66.7� .5/+

ä �=lb_g)� .6537� /13*48�Dig_qii^�[h^�Ni^a_lm)� .66.7� 40+
å'�=lb_g)� .6537� /14
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hog\_l�i`�q[sm+� Hcp_mni]e� [l_�hiq�_``_]ncp_fs� _r]fo^_^� `lig� nb_� honlcnciom�q_n� m_[mih�

al[tcha� i`� nb_� O[f_c� jf[chm� \s� nb_� aliqnb� i`� nb_� qcf^_\__mn� jijof[ncih� i`� O_l_ha_nc�

J[ncih[f�L[le8� nb_�qcf^_\__mn�\l__^�ih� nb_� O[f_c� jf[chm� [h^� nb_cl�][fp_m� ][lls�g[fcah[hn�

][n[llb[f�`_p_l�qbc]b�cm�`[n[f�ni�][nnf_+� Och]_� .643�nb_�qcf^_\__mn�b[p_�\__h�nii�hog_liom�

`il�nb_�I[[m[c�ni�lcme�omcha�nb_�jf[chmXX+�Pb_�l_mnlc]ncihm�ih�nb_�jf[chm�[l_�]ig\ch_^�qcnb�

[� ^_]fch_� ch� nb_� ko[fcns� i`�nb_� bcabf[h^� j[mnol_m� qbc]b� cm� jli\[\fs� nb_� ]ihm_ko_h]_� i`�

l_mnlc]ncihm� ih� \olhcha(Ñ+� Lli\f_gm� qcnb� nc]e*big_� `_p_l� b[p_� ch]l_[m_^� `iffiqcha� nb_�

]_mm[ncih�i`�\olhcha�[h^�^o_�ni�f[]e�i`)�[h^�jimmc\fs�lcmcha�l_mcmn[h]_�ni)�[][lc]c^_m(W

En� cm� ^c``c]ofn�ni� m[s�biq�il�qb_nb_l�nb_m_�jli\f_gm�b[p_� [``_]n_^�b_l^�j_l`ilg[h]_)� `il�

nb_l_� cm� hi� \[m_fch_� [a[chmn� qbc]b� ni� ]igj[l_� l_]_hn� ^[n[+� ?igj[lcmihm� qcnb� inb_l�

j[mnil[fcmnm�ch�A[mn�=`lc][�mbiq_^�nb[n�][f`�giln[fcns�[n�[�gc^^f_�[fncno^_�mcn_�q[m�bcab)�[m�

[� l_mofn� i`� nc]e*big_� ^cm_[m_)� \on� nb[n� gcfe� sc_f^m� q_l_� a_h_l[ffs� hin� fiq_l� nb[h�

_fm_qb_l_(X+

Oni]e�jijof[ncihm�[n�Jailihaili�b[p_�hin�lcm_h� mch]_� nb_� .63-m)� \on�bog[h�jijof[ncihm�

b[p_�gil_�nb[h�^io\f_^�ch�nb_� m[g_�j_lci^+� Pb_�l_mofn� cm�[�^_]l_[m_� ch�nb_�l[nci� i`�][nnf_�

ni� j_ijf_+� Pbcm)� ]ig\ch_^� qcnb� nb_� fiq_l� gcfe� sc_f^m)� ch]l_[m_m� ^_j_h^_h]_� ih� al[ch�

l_f[ncp_� ni� inb_l� j[mnil[fcmnm(X� Pb_� jlibc\cncih� i`� [alc]ofnol_� g_[hn� nb[n� Jailihaili�

j[mnil[fcmnm�b[^�ni�\os�[ff�nb_cl�al[ch+�Pbcm�f_^�ni�[�bcab�l[n_�i`�i``n[e_)�ch^__^�ch�nb_�_[lfs�

.65-m� cn�q[m�ohmomn[ch[\fs�bcab(%X+� L[mnil[fcmnm�\_][g_�ch]l_[mchafs�l_fc[hn�ih�mg[ffmni]e)�

qbc]b� \l__^� gil_� l[jc^fs� nb[h� ][nnf_� [h^� jlipc^_^� [� mol_l� miol]_� i`� ch]ig_(X� Pb_�

l_f[r[ncih�i`�]ofncp[ncih�l_mnlc]ncihm� m[q�g[hs�nog�ni� [alc]ofnol_)� hin�ihfs�ni�g__n�nb_cl�

cgg_^c[n_�h__^m)�\on�[fmi�ni�_hmol_�nb[n�nb_s�qiof^�hin�b[p_�ni�m_ff�mni]e(X+

Line[hmec)� .6647� 15+� Pb_�I[[m[c�l_`_l�ni� nbcm�s_[l�[m�3TIYQ�TWW�MVOI[Q0� ãnb_�U_[l�i ` �nb_�S cf^\__mnå+�
'Ç�Dig_qii^�[h^�Ni^a_lm)� .66.7� .-5*..-)� /20*1+
'$� Dig_qii^�[h^�Ni^a_lm)� .66.7� .01*2)� .4-*/8�S[ff_l�[h^� Dig_qii^)� .6647� 41+
'X�Dig_qii^�[h^�Ni^a_lm)� .66.7� .35*.4/)� //4*5+
'X�Dig_qii^�[h^�Ni^a_lm)� .66.7� //4*6

Dig_qii^�[h^�Ni^a_lm)� .66.7� .348�I]?[\_�M [�IT"�.66/7� 025*6+
'X�=lb_g)� .6537� /14*58� @[bf�[h^�Ddiln)� .6437� /0-*/01+
'X�Line[hmec)� .6647� 46+



1-

Pb_� ch`ilg[ncih�[\ion�Jailihaili�jlipc^_m�om_`of� chmcabnm� chni�j[mnil[fcmnmç� [^[jn[ncihm�

ni� l_mnlc]ncihm� ih� nb_cl� fcp_fcbii^m)� ch� nb_� ]ihn_rn� i`�al[^o[f� ^_]fch_� i`�nb_� momn_h[h]_�

[p[cf[\f_�`lig� fcp_mni]eÑX+� En�cm�[fmi�]ih]_lhm�[�mfcabnfs�^c``_l_hn�nsj_�i`�cgj[]n�`lig�f[h^�

[fc_h[ncih+� Pb_� _``_]nm� ^_m]lc\_^� [\ip_� l_`_l� ni� [� ]ig\ch[ncih� i`�jl[]nc][f� [h^� jifc]s�

]ihmnl[chnm�ih�f[h^�om_)�l[nb_l�nb[h�mo^^_h�f[h^�fimm�[fih_+

Kh_�i`�nb_�gil_�^_n[cf_^�jifcnc][f�[]]iohnm�i`�_pc]ncih�ch�nbcm�l_acih�]ih]_lhm�nb_�I[[m[c�

[n�=g\im_fc�J[ncih[f�L[le�ch�G_hs[+�Pbcm� mg[ff� &155�egX'�J[ncih[f�L[le�q[m�a[t_nn_^�ch�

.641�[h^�p[][n_^�ch� .644((+� Enm� mct_�\_fc_m� cnm� cgjiln[h]_)� `il� cn�]ihn[chm�p[fo[\f_�q[n_l)�

^ls� m_[mih� al[tcha� [h^� m[fn� ^_jimcnm+� Eh^__^� =g\im_fc� q[m� mi� cgjiln[hn� ni� I[[m[c�

j[mnil[fcmnm�nb[n�mig_�]ihm_lp[ncihcmnm�^io\n_^� cn�]iof^�_p_l�\_�a[t_nn_^+� Kh_�i`�nb_� `clmn�

Plomn__m�i`�G_hs[çm�J[ncih[f�L[lem�qlin_7

äPb_� moaa_mncih�nb[n�J[ncih[f�N_m_lp_m� mbiof^�\_]ig_�J[ncih[f� L[lem� cm�

ni�gs�gch^� `[hn[mnc]+� Pb_�I[[m[c� [l_� _r]__^chafs� nio]bs�[\ion� ih_�s[l^�

i`�nb_cl� f[h^� \_cha� n[e_h� [h^� ni� cg[ach_� nb[n� nb_s� ]iof^� il� qiof^� _p_l�

[al__� ni� H[e_� =g\im_fc� [h^� nb_� Jaiha� N_m_lp_� \_cha� [fc_h[n_^� ni� nb_�

L[lem�cm�qcf^_mn�Qnijc[+ã(X

Pb_� bcmnils� i`�=g\im_fc� J[ncih[f� L[le� cm� [� `c_ls� ih_)� qcnb� g[hs� ]ih`fc]nm� \_nq__h�

j[mnil[fcmnm)�qcf^fc`_�[h^�L[le�i``c]c[fmXÑ+�=nn_hncih�b[m�]ih]_hnl[n_^�ih�nb_�`[]n�i`�nb_�fimm�

i`�al[tcha�[h^�q[n_l)�nb_�h[nol_�i`�j[mnil[f� f[h^�h__^m)�nb_�^cmjon_m�[h^�h_ainc[ncihm�nb[n�

b[p_� [nn_h^_^� nb_� L[leçm� ^_p_fijg_hn)� [h^� nb_� jin_hnc[f� `il� ]igjligcm_� \_nq__h�

]ihm_lp[ncih� [h^� fi][f� h__^m+� Diq_p_l)� nb_� h[nol_� i`�nb_� h__^m� [h^� nb_� mnl[n_ac_m� nb[n�

j_ijf_�[^ijn_^�ni�]ij_�qcnb�_pc]ncih�`lig�nb_�L[le�b[p_�hin�\__h�nb_� mo\d_]n�i`�lcailiom�

l_m_[l]b+

I]?[\_�_<�[,)� .66/7� 03/+
ÇÇ�Hch^m[s� .6547� .23*5+

?[f^q_ff�ni�>[n_m+� LNK�?K ,5//,0.1 �
S_mn_lh)� .6618�Hch^m[s� .654+



1.

Eh� [ff� nbcm� mogg[ls� b[m� mbiqh� nb[n� ^_n[cf_^� ehiqf_^a_� [\ion� nb_� ]ihm_ko_h]_m� i`�

^cmjf[]_g_hn� ih� j[mnil[fcmnm� ch� nbcm� l_acih� cm� m][l]_+� Eh� j[lnc]of[l� nb_l_� cm� fcnnf_�

oh^_lmn[h^cha� [\ion� biq�j_ijf_� b[p_� ]ij_^�qcnb� nb_� ]b[ha_m� \lioabn� ni� nb_cl� fcp_m� \s�

_pc]ncih�`lig�Llin_]n_^�=l_[m+�Pbcm�g[s�\_�\_][om_�aip_lhg_hn�[mm_mmg_hn�l_jilnm�b[p_�

hin� `ioh^� nb_cl� q[s� chni� nb_� jo\fcmb_^� fcn_l[nol_+� En� g[s� \_� \_][om_� nb_� cmmo_� q[m� hin�

jlij_lfs�chp_mnca[n_^�[n�nb_�ncg_+

?ih]_lh� `il� nb_� h__^m� i`�j_ijf_� h_[l� Llin_]n_^� =l_[m� cm� ]b[hacha)� [m� cm� [jj[l_hn� ch� [�

q_[fnb� i`�fcn_l[nol_� ih� å?iggohcns� ?ihm_lp[ncihçX(+� >on� nb_s� [l_� [fmi� mncff� hin� nl_[n_^�

[^_ko[n_fs�ch�g[hs�jlijim_^�]ihm_lp[ncih�jlid_]nm+� Polnih)� `il�_r[gjf_)�b[m� mbiqh�nb[n�

jf[hm� `il� nb_� Kgi� [h^� I[ai� J[ncih[f� L[lem� ch� Anbcijc[� \s� nb_� Anbcijc[h� Scf^fc`_�

?ihm_lp[ncih�Kla[hcm[ncih�^cmjf[s�[m�go]b�^cml_a[l^�`il�nb_�h__^m�i`�nb_� fi][f�Iolmc� ch�

.661�[m�nb_s�^c^�ch�.645çX+

Pb_� mcno[ncih�j[lnfs� l_`f_]nm� lol[f� aliojmç� jifcnc][f�g[lach[fcns+� En� cm� l[l_fs� cgjiln[hn� ch�

jifcnc][f� n_lgm� ni�j[s�[nn_hncih�ni� nb_g+� Pbcm� ^i_m�hin�g_[h� nb[n�nb_s�^i� hin�pcailiomfs�

l_mcmn� nb_� cgjimcncih� i`� ]ihm_lp[ncih� g_[mol_m+� Eh� nb_� bcmnils� i`� gimn� ]ihm_lp[ncih�

jlid_]nm�nb_l_�[l_�l_]il^m�i`�mnliha�ijjimcncih�ni� `il]_^�^cmjf[]_g_hn�il�]b[ha_m� ch� f[h^�

om_+� Eai_� l_jilnm� mo]]_mm`of� j[mnil[f� ijjimcncih� ni� nb_� _mn[\fcmbg_hn� i`�[� ?ihm_lp[ncih�

=l_[� ih� nb_� Ocg[hdcli� Lf[chmçX� H_mm� mo]]_mm`offs)� I[[m[c� j[mnil[fcmnm� b[p_� fi\\c_^�

[a[chmn� nb_cl� _r]fomcih� `lig� nb_� O_l_ha_nc)� [h^� Oig[fc� j[mnil[fcmnm� l_mc^_hn� ch�J[cli\c�

J[ncih[f�L[le�j_ncncih_^�nb_�Gcha�ni�jlin_mn�[a[chmn�_h`il]_^�mni]e�l_^o]ncihmX (+

Pb_m_� [mj_]nm� i`�nb_�bcmnilc_m� i`�gimn�Llin_]n_^�=l_[m� [l_� l[l_fs�ehiqh+� K`n_h�nb_s�][h�

ihfs�\_� ch`_ll_^�`lig�s_[lm�i`�ji[]bcha�[h^�cff_a[f� ch]olmcih+�Pb_�l_]il^m� f[la_fs�l_g[ch�

ni� \_� `ioh^� ch� nb_� `cf_m� i`�Llin_]n_^�=l_[� [onbilcnc_m)� ]ihm_lp[ncih�ila[hcm[ncihm� [h^� ch

O__�Gcmm)� .66-8�S_ffm)�M [�I T� .66.8� EEA@)� .6618�S_mn_lh� [h^�Slcabn)� .6618� H_[^_l�S cffc[gm�M [�I T� .6618�K@=)� .6638�
D[lnf_s)� .6648�D[lnf_s�[h^�Dohn_l)� .6648�Dig_qii^�M[�I T"� .664+

Polnih)� .66270/*3 +
Eai_�[h^�>li]echanih)� `ilnb]igcha+
ND7�Imm+� = `l+m+f/048�LNK�200,22.,/+
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nb_�fi][f�aip_lhg_hn�i``c]_m+�Pb_s�b[p_�s_n�ni�g[e_�nb_cl�pX[s�ni�nb_�jo\fc]�^ig[ch+� Fomn�

[m�nb_�^cmjf[]_^�j_ijf_�[l_�g[lach[f�ni�nb_�jifcnc][f�jli]_mm_m�chpifp_^�ch�a[t_nn_g_hn)� mi�

nb_cl�mnils�cm�g[lach[f�ni�ehiqf_^a_�[\ion�Llin_]n_^�=l_[m+

Pb_l_� [l_� [fmi� al[^[ncihm� i`�g[lach[fcns� qcnbch� nb_� ^cmjf[]_^� j_ijf_m+� =giha� nbim_�

[``_]n_^�\s�]ihm_lp[ncih�jifc]c_m)� [h^� f[h^�[fc_h[ncih�a_h_l[ffs)� mig_� aliojm�b[p_�gil_�

h_ainc[ncha� jiq_l� [h^� [l_� [\f_� ni� _r_ln� ch`fo_h]_� ih� nb_� ]iolm_� i`�_p_hnm+� Ob_fn_l� b[m�

mbiqh�nb[n� ch�nb_�_mn[\fcmbg_hn�i`�nb_� O_l_ha_nc�J[ncih[f�L[le)�I[[m[c�j[mnil[fcmnm�q_l_�

[\f_�ni�qch�gil_�]ih]_mmcihm)�[h^�[nnl[]n�gil_�[nn_hncih)�`lig�nb_�>lcncmb�[onbilcnc_m�nb[h�

q_l_� inb_l� _nbhc]� aliojm� fcpcha� ni� nb_� q_mn� i`�nb_� L[leXX+� Pb_�qlcnn_h� l_]il^� ][h�\_� [m�

mcf_hn� [\ion� nb_m_� aliojm� [m� nb_� i``c]c[f� ]ihm_lp[ncih� l_]il^m� [l_� [\ion� fi][f� j_ijf_� ch�

a_h_l[f+

Iil_�a_h_l[f�chmcabnm�chni�l_mjihm_m�ni�cgjip_lcmbg_hn

@_n[cf_^� mno^c_m� [\ion� ]b[ha_� ni� j[mnil[f� fcp_fcbii^m� `iffiqcha� ^cmjimm_mmcih� [l_�

jlipc^_^� \s� @[bf� [h^� \s� Diaaçm� qile� ih� nb_� >il[h[� i`� Emcifi� @cmnlc]n� ch� hilnb_lh�

G_hs[XX+� @[bf� ^_m]lc\_m� biq� nb_� S[mi� >il[h[� fimn� go]b� i`�nb_cl� fcp_mni]e� ^olcha� nb_�

f[\YgT� q[lm� i`� nb_� f[n_� .63-m� [h^� mo\m_ko_hn� ^lioabnm� ch� nb_� .64-mXX+� Pb_s� [fmi� fimn�

p[fo[\f_� ][g_f� j[mnol_m� ni� Oig[fc� b_l^mg_h+� Pbcm� cgjip_lcmbg_hn� b[m� ]ig\ch_^�qcnb�

gil_� a_h_l[f� jli]_mm_m� i`�gi^_lhcm[ncih)� ch]iljil[ncih� chni� nb_� g[le_n� _]ihigs� [h^�

aliqnb�i`�q[a_�f[\iol�ni�\lcha�]ihmc^_l[\f_�]b[ha_XW

@[bf� [lao_m� nb[n� fimm� i`� fcp_mni]e� b[m� `il]_^� nb_� jiil_l� >il[h[� ion� i`� [� mo\mcmn_h]_�

_]ihigs�[h^�g[^_�g[hs�^_j_h^_hn�ih�q[a_� f[\iol�[h^� nb_� m[f_� i`�j[mnil[f� jli^o]nmXX+�

Pb_� ch]l_[m_� ch� g[le_ncha� cm� [fmi� [� `oh]ncih� i`� \_nn_l� []]_mm� ni� g[le_nm)� qbc]b� b[m

Ob_fn_l)� `ilnb]igcha+
H �P_lgchifias� cm�p[lc_^+�Diaa�l_`_lm� ni�nb_� m[g_�j_ijf_� [m� ãnb_�>il[hå+� @[bf� `i]m_m�ih� nb_� ][m_�i ` �nb_� ãS[mi�>il[h[å�
%.646&)�qbi�Oj_h]_l�][ffm� nb_� ãQm[i�>iil[hå� %.664&+

@[bf)� .6467� /-08�Diaa)� .65-7� /66)� 0-.*1+
@[bf)� .6467� /22*3+
@[bf)� .6467/-1+
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_h[\f_^�jiil_l�nl[^_lm� ni�g[le_n� nb_cl�iqh�[hcg[fm� [h^� ]on� ion� nb_�gc^^f_g_h)� g[echa�

nl[^cha�gil_�jli`cn[\f_

O[f_m�i`�[hcg[fm)�gcfe�il�\onn_l�[l_�hin�mo``c]c_hn�ni� mojjiln�jiil_l�`[gcfc_m�qbi� [l_�[fmi�

^_j_h^_hn�ojih�q[a_� f[\iol+� Diaa� l_]il^m� nb[n� ion*gcal[ncih� ni� m__e�qile� b[m� aliqh�

l[jc^fs�mch]_�nb_�Obc`n[�q[lm�[h^�nb[n�\_nq__h� .63/�[h^� .636�nb_l_�q[m�[�/1-#�ch]l_[m_�

&.)1..� ni� 1)5--'� i`�>il[h[� fcpcha� ionmc^_� nb_cl� åbig_ç� [l_[)� [h^� [� 12-#� ch]l_[m_� i`�

>il[h[� fcpcha� ch�J[cli\c� &.61� ni� .)-3/'%Ñ%+� D_� mn[n_^� nb[n� gimn�gcal[hn� f[\iol_lm� q_l_�

g_h)� [h^� [� mcahc`c][hn� jlijilncih� i`� nb_g� q_l_� \[]b_film� qbi� q_l_� _[lhcha� _hioab�

gih_s�ni�a_n�g[llc_^+�@[bf�]cn_m�ih_� mcno[ncih�qb_l_�[m� `_q�[m�/-#�i`�nb_�[^ofn�mihm� i`�

ih_� alioj� i`� if^_l� >il[h[� qig_h� [l_� i]]ojc_^� qcnb� j[mnil[fcmg8� 40#� b[p_� inb_l�

i]]oj[ncihm�_cnb_l�qcnbch�il�ionmc^_�nb_�Emcifi�@cmnlc]n%ÑX+�B[piolcn_�di\m�[l_�qcnb�nb_�[lgs�

il�jifc]_)�inb_lqcm_�nb_s�m__e�di\m�[m�b_l^mg_h)�[alc]ofnol[f�qile_lm�il�hcabn�q[n]bg_h+

@[bf� l_]il^m� nb[n� mni]ef_mm� [h^�jiil� `[gcfc_m� \_a[h� ]ofncp[ncha� ih� cllca[ncih� m]b_g_m�

Diaa� mn[n_m� nb[n�nb_� nl_h^� cm�gil_� a_h_l[f� [h^� [lao_m� nb[n� [ff� \on� nb_� p_ls� lc]b� `[gcfc_m�

p[fo_^� nb_� ijjilnohcns� ni� ]ofncp[n_� g[ct_� ni� \ifmn_l� `ii^� mojjfc_m� [h^� chmol_� [a[chmn�

jimmc\f_�gcm`ilnoh_+�D_�[fmi�i\m_lp_^�q_[fnbs�>il[h[�chp_mncha�ch�[alc]ofnol_�[m�[�g_[hm�

i`�̂ cp_lmc`scha�nb_cl�fcp_fcbii^m%ÑX+

@[bf� moaa_mnm�nb[n�]igjf_n_fs�mni]ef_mm�`[gcfc_m�[l_� fce_fs�ni�^lc`n�i``�j_lg[h_hnfs�ni�nb_�

ol\[h� [l_[m� il� ni� jf[]_m� qb_l_� nb_s� ][h� qile� ih� f[la_l� `[lgm� [h^� j f[h n[ n cih m>i nb �

[onbilm� hin_� nb[n� ch� nb_� niqhm� nb_l_� [l_� [�p[lc_ns� i`�[]ncpcnc_m� qbc]b� e__j� j_ijf_� [fcp_+�

Pb_m_� ch]fo^_� ]b[l]i[f� \olhcha)� m_ffcha� `\eTT� &[� fi][f� mncgof[hn')� \l_qcha� \__l)�

][lj_hnls)�clihqilecha�il�]b[lcnsåÄX+

$ÇÇ�@[bf)� .6467/-2+
$Ç$� Diaa)� .65-7� 0-4*5+
$ÇX�@[bf)� .6467� /./+� @[bf� ^i_m�hin�m[s�qb[n�nb_�inb_l�4"�[l_�^icha)� hil�biq� f[la_�nb_� m[gjf_�q[m+�
$ÇX�@[bf)� .6467/.0+
$Ç �Diaa)� .65-70-4+
$}X�@[bf)� .6467/.0 +
'ÇX�@[bf)� .6467� /2.8�Diaa)� 0-5*6+
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@[bf� jlipc^_m� go]b� ^_n[cf� ih� nb_� mnl[n_ac_m� `iffiq_^� \s� qig_h� oh[\f_� ni� ^_j_h^� ih�

j[mnil[fcmg+� Eh� lol[f� [l_[m� mchaf_� qig_h�g[chn[ch� nb_gm_fp_m� nblioab� ]ioln_m[hmbcj� il�

m_ffcha�`\eTTRRP� Eh�ol\[h�[l_[m�nb_s�b[p_�gil_�ijncihm+�Bilg[f�il�ch`ilg[f�]ioln_m[hmbcj�

cm�[�jimmc\cfcns�`il�sioha_l)�mchaf_�qig_h+�Kf^_l�qig_h�a[nb_l�`il_mn�jli^o]nm�il�[hcg[f�

`i^^_l)� fiie� [`n_l� m]biif� ]bcf^l_h� qbim_� `[gcfc_m� fcp_� `[l� [q[s+� >inb� if^� [h^� sioha�

qig_h� nl[^_% Ñ+� Sig_h� qcnb� `[gcfc_m� [l_� ]b[l]i[f� \olh_lm)� g[n� g[e_lm� il� \[me_n
.-6q_[p_lm� +

Pb_� cgj[]n�i`�q[l�[h^�^lioabn�b[m�\__h� `_fn�oh_ko[ffs+� S_[fnbs� `[gcfc_m�b[p_� hin�\__h�

mi�\[^fs�bcn�\s�nb_�fimm_m�[h^�b[p_�\__h�[\f_�ni�\ocf^�oj�nb_cl�b_l^m�[a[ch+�Liil_l�`[gcfc_m�

b[p_�\__h�jomb_^�ion�i`�j[mnil[fcmg+� Pb_�^c``_l_hnc[f� `ilnoh_m�i`�nb_�S[mi�>il[h[�b[p_�

m__h� nb_cl� mi]c_ns� ]b[ha_� `lig� \_cha� a_h_l[ffs� jlimj_liom� [h^� _a[fcn[lc[h� ni� \_cha�

mnl[nc`c_^�[h^�oh_ko[f

Knb_l�qile�acp_m�gil_�a_h_l[f� chmcabnm� chni�nb_�`il]_m�i`�cgjip_lcmbg_hn)� [h^�nb_s�q[s�

ch�qbc]b�cgjip_lcmbg_hn�\inb�cgjcha_m�ih)�[h^�]ihmnl[chm)�j_ijf_çm� fcp_m�[h^�s_n�cm� [fmi�

[�hilg[f�j[ln�i`�nb_cl�_rj_lc_h]_)�[h^�chn_al[f�ni�nb_cl�bcmnils+�Polnih�b[m�qlcnn_h�[�m_lc_m�

i`�j[j_lm� ih�nb_� ]b[ha_m� ni� nb_�Iolmc� i`�Anbcijc[� `iffiqcha� fiha�n_lg�]fcg[nc]� ]b[ha_)�

^lioabn)�q[l�[h^�nb_�_mn[\fcmbg_hn�i`�J[ncih[f�L[lem�ih�Iolmc�n_llcnils((ç+�Ical[ncih�[h^�

^cmjf[]_g_hn�[l_�chn_al[f�ni�nb_�bcmnils�i`�nbcm�j_ijf_)�[h^�b_�mogm�oj�q_ff�nb_�]ih^cncihm�

nb[n�[l_�\inb�nb_�^cf_gg[�[h^�nb_�hilg�`il�aliojm�ch�nbcm�[l_[7

åPb_s� &nb_� Iolmc'� m__� nb_gm_fp_m� [m� b[pcha� g[^_� [� diolh_s)� \on� nb_�

bcmnilc][f�nlonb�i`�nb_�g[nn_l�g[s�\_�gil_�[]]ol[n_fs�mogg_^�oj�\s�m[scha�

nb[n� [�diolh_s� äg[^_ã� nb_g� &Polnih)� .646'+� >s� nbcm�q_�g_[h� nb[n�Iolmc

@[bf)� .6467� /.5+�Pb_�nqi�[l_�i`n_h� [mmi]c[n_^� %Diaa)� .65-7� 0-6&+�
Diaa)� .65-7� 0-5+

$  @[bf)� .6467� /2-*/+
  @[bf)� .6467� /22*3+
$ � Polnih)� .644)� .652)� .654)� .655)� .662)� .6638�Polnih�[h^�Polnih� .651+
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mi]c_ns�cm�nb_�n_gjil[ls�ion]ig_�i`�[�gip_g_hn�i`�][nnf_�b_l^cha�j_ijf_)�

aicha�`[l�\_sih^�nb_�jl_m_hn�^[s�Iolmc� ch�\inb� mj[]_� [h^�ncg_� [h^�ch�nb_�

a_h_l[f� ^cl_]ncih� i`� nb_� Anbcijc[h� bcabf[h^m+� C_h_l[n_^� \s� _]ifiac][f�

`[]nilm� [h^)� ch� j[lnc]of[l)� \s� nb_� h__^� ni� l_^o]_� nb_� oh]_ln[chnc_m� i`�

j[mnil[f�[h^�[alc]ofnol[f�jli^o]ncih� ch� [h�_hpclihg_hn�ch�qbc]b�nb_l_� cm� [�

qc^_� l[ha_� i`� `fo]no[ncihm� [lioh^� g_[h� ]ih^cncihm)� nbcm� gip_g_hn� i`�

b_l^_lm� chni� bcab_l� \_nn_l� q[n_l_^� f[h^)� ohmocn[\f_� `il� ][nnf_� \_][om_� i`�

nm_nm_)�acp_m�lcm_)�ch�nb_�_h^)�ni�h_q�jifcnc][f�[h^�_nbhc]�c^_hncnc_m+ã (X

=m�j[ln�i`�nbcm� _rj_lc_h]_� chpifp_m� ]ih`lihncha� ]b[ha_m� nb[n�jim_�jli\f_gm� [h^�^_[fcha�

qcnb�]ihmc^_l[\f_�^c``c]ofnc_m+�Polnih�[lao_m�nb[n�fimm�i`�n_llcnils�[h^�[]]_mm�ni�q[n_l�b[p_�

ch]l_[m_^� nb_� Iolmc� fcp_mni]eçm� _rjimol_� ni� nm_nm_� `fs� [h^� nlsj[himigc[mcm� [m� mni]e� [l_�

`il]_^� ni� nl_e�nblioab� ch`_]n_^�\omb�ni� l_[]b�q[n_l(� D_� [fmi� [lao_m� nb[n� nb_� ^_]fch_� i`�

`fii^�l_nl_[n�]ofncp[ncih�b[m�g[^_�nb_g�gil_�^_j_h^_hn�ih�l[ch*`_^�[alc]ofnol_(( (+

=m�qcnb�H[h_mç�qile�cn�cm�b[l^�ni�jlipc^_�mn[ncmnc][f�^[n[�nb[n�\_[lm�ion�nb_�cgj[]n�i`�nb_m_�

[^p_lmcnc_m� ih�Iolmc� fcp_fcbii^m+� Eh�j[lnc]of[l)� nb_� mn[ncmnc]m� ih� ]b[hacha� ][nnf_� hog\_lm�

[l_� [hig[fiom� ni� nb_� a_h_l[f� j[nn_lh� i`�g[lach[fcm[ncih� [h^� cgjip_lcmbg_hn+� Pb_� ^[n[�

Polnih� ]cn_m� moaa_mn� nb[n� ][nnf_� jijof[ncihm� b[p_� ko[^lojf_^� \_nq__h� .64-� [h^� .661�

qbcfmn�bog[h�jijof[ncihm�b[p_�ch]l_[m_^�\s�ihfs� .-*/-#((X�Polnih�bcgm_f`�moaa_mnm�nb[n�

nb_m_� ^[n[� [l_� momj_]n)� j[lnc]of[lfs� bcm� iqh� ][nnf_� jijof[ncih� _mncg[n_� i`� .64-+� En� cm�

^c``c]ofn�ni�chn_ljl_n�nb_m_�^[n[�qcnbion�gil_�^_n[cf_^�ch`ilg[ncih+

Ieig[tc�ch�l_f[ncih�ni�jl_pciom�f[h^�fimm�[h^�cgjip_lcmbg_hn

E�qcmb�ni� mcno[n_� nb_� ^[n[�ih�Ieig[tc� E� jl_m_hn� ch� nbcm� nb_mcm� ch� l_f[ncih�ni� nb_�jl_pciom�

][m_m�i`�f[h^�fimm�[h^�cgjip_lcmbg_hn)�omcha�nb_�nb_g_m�ionfch_^�[n�nb_�\_achhcha�i`�nb_�

m_]ncih+

Polnih�[h^�Polnih)� .6517� .54+� O__�[fmi�Polnih)� .6558� .6637� .-2*3+�
$$XPolnih)� .66270-*. +
$' '�Polnih)� .6627� .0*1+
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J_ainc[ncih�[h^�]ihn_mn

Eh� ]iggih� qcnb� inb_l� Llin_]n_^� =l_[m)� Ieig[tc� b[m� fiha� b[^� [� lc]b� l_]il^� i`�

h_ainc[ncih� [h^� ]igjligcm_� \_nq__h� ]ihm_lp[ncihcmnm)� fi][f� pcff[a_lm� [h^� nb_� mn[n_+�

?oll_hnfs�I[[m[c�[h^�L[l[eosi�j[mnil[fcmnm�[n�Ieig[tc�b[p_�dich_^�nb_cl�][om_�qcnb�nb_�

inb_l�j[mnil[f�JCKm)� [h^� ch^__^� j[mnil[f�JCKm� b[p_� mioabn� ion� [� ]ihmncno_h]s� [giha�

^cmjf[]_^�I[[*mj_[echa�j[mnil[fcmnm+� Pb_m_�j[mnil[fcmnm�[l_�hiq�]ihn_mncha�nb_� f_a[fcns�i`�

nb_� _pc]ncihm� ch�]ioln� [h^�[l_�[fmi� m__echa� ]igj_hm[ncih�`il� fimm_m� [ff_a_^�ni�b[p_�\__h�

_rj_lc_h]_^�[m�[�l_mofn�i`�_pc]ncih+

Pbcm� biq_p_l)� cm� hin� nb_� qbif_� mnils+� Ieig[tcçm� bcmnils� cm� ]b[l[]n_lcm_^� \s� mcf_hn� il�

mcf_h]_^�aliojm�qbi�g[s�q_ff�b[p_�b[^� mnliha�ijchcihm� [h^�[a_h^[m)�\on�i`�qbig� fcnnf_�

cm� l_]il^_^+� Pb_� ^_\[n_m� [\ion� []]_mm� ni� nb_� N_m_lp_� l_p_[f� go]b� [\ion�qbi� b[m� \__h�

fcmn_h_^� ni� [h^� hinc]_^+� Eh� j[lnc]of[l+� L[l_)� G[g\[� [h^� O[g\[[� j[mnil[fcmnm� [l_� hin�

l_jl_m_hn_^� ch� nb_m_� gip_g_hnm� il� ch�go]b� i`�nb_� h[ncih[f� [h^� chn_lh[ncih[f� ^cm]iolm_�

nb[n�]oll_hnfs�]ih]_lhm�nb_�N_m_lp_+

Oct_�[h^�mcahc`c][h]_�i`�nb_�fimn�j[mnol_m

Ieig[tc� cm� f[la_+� =n� 0)/01� egX� &0/0)1--� b['� cn� cm� go]b� f[la_l� nb[h� [hs� i`�nb_� l_]_hn�

][m_m�i`�f[h^�fimm�ni� f[la_*m][f_�[alc]ofnol_)�[fnbioab�nb_�fimm�q[m�hin�[m�al_[n�[m� ch]oll_^�

^olcha�nb_�I[[m[c�gip_m�il�nb_�_mn[\fcmbg_hn�i`�nb_� f[la_l�J[ncih[f�L[lem� ch�P[ht[hc[�il�

G_hs[+

Pb_�msh_lacmnc]�]ihm_ko_h]_m�i`�f[h^�fimm

Ieig[tc%m�l[ha_f[h^m�q_l_� f[la_fs�q_n� m_[mih�j[mnol_m+� Pb_cl� fimm� cm� nb_l_`il_� fce_fs�ni�

b[p_� [�[h� _``_]n�ih�b_l^�jli^o]ncpcns� ]igj[l[\f_� ni� nb[n�i`�nb_�>[l[\[ca� [fc_h[ncihm� [h^�

nb_�_r]fomcih�i`�fcp_mni]e�`lig�nb_�O[f_c�jf[chm�ch�Jailihaili+

 XPolnih)� .6627� 5)� 0-+
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Apc]ncih� i`�j_ijf_� `lig�Ieig[tc� q[m� [� mchaf_)� gihifcnbc]� f[h^� fimm+� U_n� cn� b[m� n[e_h�

jf[]_�ch�nb_�]ihn_rn�i`�gil_�a_h_l[f� f[h^�fimm_m�[h^�jl_mmol_m�nb[n�[l_�l_gchcm]_hn�i`�nb_�

msh_lacmnc]� ]ihm_ko_h]_m� i`� jc_]_g_[f� f[h^� [fc_h[ncih� ch� G_hs[+� Eai_� [h^� E� b[p_�

jl_pciomfs� [lao_^� nb[n� _pc]ncihm� `lig� Ieig[tc� b[p_� ch]l_[m_^� nb_� jl_mmol_� ih� nb_�

l_g[chcha� l[ha_f[h^m� ch�nbcm�j[ln�i`�P[ht[hc[+� Ocgcf[lfs)� nb_� cgj[]n�ih�j[mnil[f� `[gcfc_m�

_pc]n_^� `lig� Ieig[tc� gomn� \_� m__h� ch� nb_� ]ihn_rn� i`� jl_mmol_m� ch� h_cab\iolcha�

Ocg[hdcli�@cmnlc]nç(X+

Pb_�]ihm_ko_h]_m�i`�f[h^�fimm�ih�fcp_fcbii^m

Apc]ncih� `lig� Ieig[tc� b[m� hin� mnl[nc`c_^� [h� _a[fcn[lc[h� mi]c_ns)� mch]_� j[mnil[fcmnm� [n�

Ieig[tc�q_l_� mnl[nc`c_^�\_`il_�_pc]ncih+� En�^i_m�[jj_[l�ni�b[p_�\lioabn� cgjip_lcmbg_hn�

[h^�][om_^�j[mnil[fcmnm�ni�m__e�h_q�fcp_fcbii^m)�[fnbioab�j_ijf_�q_l_�mncff�[\f_�ni�jlipc^_�

`il� nb_gm_fp_m� ^olcha� nb_� ncg_m� i`�aii^� l[ch`[ff� nb[n� E� i\m_lp_^)� [h^� mig_� q_l_� mncff�

l_f[ncp_fs�jlimj_liom+� =fnbioab� cgjip_lcmbg_hn� b[m� i]]oll_^)� cn� cm� hin� nb_�qbif_� mnils+�

Pbcm� cm� [�][m_� i`�g[h[acha� [h^� [^[jncha� ni� ]b[ha_+� Pb_� ^_n[cfm� i`�nb_m_� [^[jn[ncihm� [l_�

nb_�mo\d_]n�i`�nbcm�nb_mcm+

Ci[fm�i`�nb_�nb_mcm

Pb_� f[]e� i`� [nn_hncih� ni� nb_� mj_]c`c]� ]b[ha_m� \lioabn� [\ion� \s� f[h^� fimm� cm)� ch� j[ln)�

\_][om_� nb_� a_h_l[f� h[nol_� i`� nb_� cgjip_lcmbg_hn� cm� l_f[ncp_fs� i\pciom+� Scnb� `_q_l�

fcp_mni]e�il� f[h^�ni�l_[l�nb_g)�j[mnil[fcmnm�[^ijn�inb_l�fcp_fcbii^m�[h^�nolh�ni� `[lgcha�il�

ol\[h�_gjfisg_hn+� Pb_l_� cm� fcnnf_� moljlcmcha�b_l_� ni�_rjfil_+� Pb_� `[]n�i`�cgjip_lcmbg_hn�

[h^�nb_� chdomnc]_m�[h^�jifcnc]m� i`�̂ cmjimm_mmcih�g[s�\_�gil_� cgjiln[hn�nb[h�cnm�h[nol_�il�

]ihm_ko_h]_m+

Diq_p_l� nb_l_� [l_� ^[ha_lm� ch� `i]omcha� nii� go]b� ih� nb_� ^[g[a_� i`� ^cmjimm_mmcih+�

>ih`cafcifc� [lao_m� nb[n�j[mnil[f� mi]c_nc_m� [l_� `[]cha� ]lcm_m� [h^� l[jc^� ]b[ha_)� ip_l�qbc]b�

nb_s�b[p_� fcnnf_� ]ihnlif)� [h^�qbc]b� f_[p_m� nb_g�g[lach[fcm_^)� cgjip_lcmb_^)� ^_mn[\cfcm_^

Eai_�[h^�>li]echanih)� `ilnb]igcha+
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[h^� ^_mncnon_+� D_� [lao_m� nb[n� nbcm� l_`f_]nm� nb_� ]ogof[ncp_� _``_]nm� i`�aip_lhg_hn� jifc]s)�

^_j_h^_h]_�ih)� [h^�g[lach[fcm[ncih�\s)� nb_�g[le_n�_]ihigs)� f[h^�fimm�[h^�nb_�_``_]nm�i`�

]fcg[n_ X+� =fnbioab� b_� hin_m� nb[n� j[mnil[fcmnm� åmbiq� nl_g_h^iom� ][j[]cnc_m� ch� [^[jncha�

nb_gm_fp_m� ni� ]b[hacha� mi]c[f)� _]ifiac][f� [h^� _]ihigc]� ]cl]ogmn[h]_mç� nb_l_� cm� fcnnf_�

ch^c][ncih� ch� [ff� nbcm� å]lcmcm*n[feç� [m� ni� biq�nb[n� cm�g[hc`_mn (+� Pb_� _gjb[mcm� `i]om_m� ih�

nb_�loch�i`�nl[^cncih[f�mi]c_nc_m�l[nb_l�nb[h�nb_cl�]b[ha_+

=n�nb_�inb_l�_rnl_g_�nb_l_�[l_�nbim_�qbi�^cml_a[l^�nb_�]b[ha_m� ni�lol[f�j_ijf_�`iffiqcha�

_pc]ncih�`il�inb_l�l_[mihm+�Pb_s�\_fc_p_�_cnb_l�nb[n�nb_l_�cm�fcnnf_�mcahc`c][hn�]b[ha_�il�_fm_�

nb[n� cn� cm� ohcgjiln[hn+� D[l^*fch_� ]ihm_lp[ncihcmnm� [l_� ih_� mo]b� alioj)� [h^� [n� Ieig[tc�

nb_l_� [l_�hog_liom�_r[gjf_m�i`�[�f[]e�i`�chn_l_mn� ch�nb_� ]ihm_ko_h]_m� i`�f[h^�[fc_h[ncih�

ih�lol[f�aliojm+

Pb_l_� [l_)� nb_l_`il_)� nqi� l_[mihm� `il� jl_m_hncha� nbcm� nb_mcm+� Pb_� jlcg[ls� [cg� cm� ni� f_[lh�

gil_� [\ion� ]b[ha_m� ni� j[mnil[f� fcp_fcbii^m7� ni� ^_m]lc\_� qb[n� nb_m_� fcp_fcbii^m� [l_8� ni�

[m]_ln[ch�nb_�_rn_hn�ni�qbc]b�nb_s�b[p_� ]b[ha_^�l_]_hnfs�[m� [�l_mofn�i`�_pc]ncih�`lig� nb_�

N_m_lp_)�[h^�ni�]ihmc^_l�biq�qc^_mjl_[^�mo]b�_``_]nm�b[p_�\__h+

Pi�nbcm�_h^�E�qcff�[^^l_mm�`iol�n[mem7

.+� E�qcff�jf[]_�j[mnil[fcmg�[n�Ieig[tc� ch�cnm�bcmnilc][f�[h^�jifcnc][f�]ihn_rn+� E�qcff�

^_n[cf� nb_� bcmnils� i`�nb_� jf[chm� [lioh^� nb_� L[l_� [h^�Qm[g\[l[�giohn[chm� [h^�

^i]og_hn�nb_�al[^o[f�\ocf^�oj�i`�fcp_mni]e� chmc^_� nb_�N_m_lp_+� E�qcff� ]b[ln�nb_�

^_p_fijg_hn�i`�]ih`fc]nm�[h^�]igjligcm_m�nb[n�ch`om_�nb_�bcmnils�i`�nb_�jf[chm�

\_`il_� nb_� N_m_lp_� q[m� ]l_[n_^� [h^� qbc]b� l_mofn� `clmn� ch� [h� ch]l_[m_� i`�

j[mnil[fcmnm�ch�nb_�N_m_lp_�[h^�mo\m_ko_hnfs�nb_cl�_p_hno[f�_pc]ncih+

..4 >ih`cafcifc)� .66/7� .*.4+
 '�>ih`cafcifc)� .66/7� .4+
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/+� E�qcff�_r[gch_�nb_�]oll_hn�fcp_fcbii^m�i`�̀ ilg_l�j[mnil[fcmnm+� E�qcff�jl_m_hn�^[n[�

ih� nb_� fcp_fcbii^m� i`�j[mnil[fcmnm� [n� Ieig[tc� [h^� qcff� ^cm]omm� nb_� _rn_hn� i`�

nb_cl�^_j_h^_h]_�ih�fcp_mni]e)�`[lgcha�[h^�inb_l�miol]_m�i`�ch]ig_+

0+� E�qcff�]ihmc^_l�qb[n�[mj_]nm�i`�]oll_hn�fcp_fcbii^m�][h�\_�[nnlc\on_^�ni� ]b[ha_m�

]ihm_ko_hn� ojih� _pc]ncih)� [h^� _r[gch_� l_mcmn[h]_� ni� _pc]ncih� pic]_^� \s�

^c``_l_hn�aliojm+

1+� E�qcff� _r[gch_� nb_� l_acih[f� cgj[]nm� i`�_pc]ncih+� D_l_� E� qcff� ]igj[l_� m[f_m� [n�

fcp_mni]e�g[le_nm�qb_h�nb_�N_m_lp_�q[m�al[t_^�\s�j[mnil[fcmnm)�qcnb�m[f_m�[`n_l�

fcp_mni]e�b[p_�f_`n�nb_�[l_[+

Pb_� m_]ih^� ]ihmc^_l[ncih� gincp[ncha� nbcm� nb_mcm� ]ih]_lhm� nb_� cgj[]nm� i`� ]ihm_lp[ncih�

jifc]s� ih� j_ijf_+� Pb_� ]cl]ogmn[h]_m� i`� nb_� mno^s� g_[h� nb[n� nbcm� qile� cm� chncg[n_fs�

]ihh_]n_^�qcnb�]ihm_lp[ncih�[h^�]ihm_lp[ncih�jifc]s+� Pb_�mcno[ncih�[n�Ieig[tc� ][jnol_m�

\li[^_l� ]ihnl[^c]ncihm� \_nq__h� ]ihm_lp[ncih� i\d_]ncp_m� ch�=`lc][� [h^�j_ijf_çm� h__^m+� En�

_jcnigcm_m�nb_�n_hmcihm�nb[n�]b[l[]n_lcm_�l_f[ncihmbcjm�\_nq__h�Llin_]n_^�=l_[�[onbilcnc_m�

[h^�nb_cl�h_cab\iolm�[h^�`ilg_l�l_mc^_hnm+

E�b[p_�hin�[nn_gjn_^�ni� i``_l�l_]igg_h^[ncihm� `il� _[mcha� nb_� ]ih`fc]n�[lioh^�Ieig[tc+�

Pb_m_�b[p_�\__h�moaa_mn_^�ch�gil_�[]]_mmc\f_�qilem�[h^�ih�nb_�\[mcm� i`�l_m_[l]b�ojih�[�

\li[^_l� ]limm� m_]ncih� i`� nb_� ]iggohcnsXDiq_p_l � nb_� fcn_l[nol_� ]ih]_lh_^� qcnb�

]ih`fc]nm� \_nq__h� ]ihm_lp[ncih� [h^� fi][f� j_ijf_mç� h__^m� _gjb[mcm_m� nb[n)� ch� j[ln)�

l_]ih]cfc[ncih�\_nq__h�nb_g�qcff�\_� fcgcn_^�\s�nb_� _rn_hn�ni�qbc]b� fi][f� j_ijf_mç� jichnm�

i`�pc_q� [l_� [jjl_]c[n_^%XX+� Pbcm� qcff� l_kocl_� nb_� ^_n[cf_^� mno^c_m� [h^� oh^_lmn[h^cha� nb[n�

mi]c[f�m]c_h]_�][h�[``il^%X%+�>s�^i]og_hncha�mig_�i`�nb_�_rn_hn�i`�nb_�cgj[]nm�i`�_pc]ncih�

ih�Ieig[tcçm� j[mnil[fcmnm)� nbcm� nb_mcm� [nn_gjnm� ni� g[e_� nb_� ech^� i`� mno^s� nb[n� qcff� \_�

h__^_^�ni�[mm_mm�nb_�_``_]nm�i`�]ihm_lp[ncih*ch^o]_^�^cmjf[]_g_hn+
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?b[jn_l�Pqi

I_nbi^m

Eh�nbcm�]b[jn_l�E�ionfch_�nb_�ilcachm�i`�nbcm�l_m_[l]b+� E�nb_h�jl_m_hn�nb_�g_nbi^m�ni�[]bc_p_�

nb_� n[mem� m_n�ion� ch�]b[jn_l�ih_� [h^�^cm]omm� nb_�jli\f_gm�[mmi]c[n_^�qcnb�nb_g+�I_nbi^m�

[l_�alioj_^�chni�nbl__�m_]ncihm7

.+� nb_�molp_s�i`�biom_bif^�_]ihigc_m8

/+� ^_gial[jbc]�qile)�[h^

0+� bcmnilc][f�^[n[+

Ehnli^o]ncih

Pb_� l_m_[l]b�`il�nbcm�nb_mcm�q[m�]ih^o]n_^�[m�j[ln�i`�[�jlid_]n�`oh^_^�\s�nb_�@_j[lng_hn�

`il� Ehn_lh[ncih[f� @_p_fijg_hn� &@BE@'� ][ff_^� åN_m_[l]bcha� ?ihm_lp[ncih� qcnb�

@_p_fijg_hn� ch�A[mn�=`lc][h�N[ha_f[h^mã +� Pb_�l_m_[l]b�jlid_]n�q[m� chcnc[n_^� `iffiqcha�

nqi� l_ko_mnm+� Pb_� `clmn� q[m� g[^_� \s� f_[^_lm� i`�[� Nis[f� C_ial[jbc][f� Oi]c_ns� &NCO'�

l_m_[l]b� n_[g� nb[n�q[m� [\ion� ni� _r[gch_� nb_� _]ifias� i`�nb_� N_m_lp_+� Pb_s� [me_^� Lli`+�

Dig_qii^� ni� oh^_ln[e_� l_m_[l]b� _r[gchcha� nb_� h__^m� i`� j_ijf_� fcpcha� h_[l� ni� nb_�

N_m_lp_+�Pb_�m_]ih^)�qcnbch�nqi�q__em�i`�nb_�`clmn)�q[m�g[^_�\s�O[lohc�Kf_�Jaof[s)� nb_�

f_[^_l� i`� [� I[[m[c� JCK� ][ff_^� ?alTTg&X&CTT%� qbi� q[m� bijcha� ni� _rj[h^� nb_�

ila[hcm[ncihçm�ij_l[ncihm�`lig�Ocg[hdcli�[h^�Iih^ofc�ni�Ieig[tc+

?ihnlif�i`�l_miol]_m�cm�[fq[sm�]ihn_mn_^�[h^�l_m_[l]b�ih�l_miol]_�om_�nb_l_`il_�^_[fm�qcnb�

m_hmcncp_� jifcnc][f� cmmo_m+� Pbcm� cm� j[lnc]of[lfs� nb_� ][m_� [lioh^� Llin_]n_^� =l_[m� qb_l_�

jl[]nc]_m� [l_� [^^cncih[ffs� ]ihmnl[ch_^� \s� f[qm� qbim_� fiac]� il� \_h_`cnm� g[s� hin� \_

'� Pb_� `ch^cham� i ` �nb_� l_jiln� [l_� qlcnn_h� oj� ch� Dig_qii^)� G)� Gcq[mcf[)� D+� [h^� >li]echanih)� @+)� .6648� ã?ihm_lp[ncih�
qcnb�@_p_fijg_hn<�Pb_�][m_�i ` �Ieig[tc+å� N_jiln�ni�nb_�@_j[lng_hn�`il�Ehn_lh[ncih[f�@_p_fijg_hn+
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cgg_^c[n_fs�[jj[l_hn�ni�nb_�j_ijf_�gimn�[``_]n_^+�=n�Ieig[tc)�nbcham�[l_�qilm_�\_][om_�

nb_l_� b[m� \__h� ]ihmc^_l[\f_� []lcgihs� mch]_� nb_� _pc]ncihm+� Pb_l_� [l_� n_hmcihm� \inb�

\_nq__h�nb_�Cip_lhg_hn�[h^�fi][f�j_ijf_�[h^�\_nq__h�^c``_l_hn�fi][f�aliojm�nb_gm_fp_m+

Pb_� l_ko_mnm� `il� nbcm� l_m_[l]b� oh^_lfch_� cnm� jifcnc][f� h[nol_+� Kh� nb_� ih_� b[h^)� ch�

_h]iol[acha�nb_�NCOçm�qile)�nb_�Scf^fc`_�@cpcmcih�q[m�bijcha�ni�_f_p[n_�nb_�jli`cf_�[h^�

mn[nom� i`�Ieig[tc� `lig� [� l_f[ncp_fs� fcnnf_� ehiqh� jf[]_� ni� [� N_m_lp_� i`� chn_lh[ncih[f�

cgjiln[h]_+� Kh�nb_�inb_l)�?alTTg&X&CTT�qbc]b�q[m�qilecha�ih�cmmo_m�i`�j[mnil[fcmn� f[h^�

lcabnm)�q[hn_^�ni� \ocf^�[�]ihmncno_h]s�[giha�^cmjimm_mm_^�j[mnil[fcmnm� [n�Ieig[tc)� [h^�

bij_^�nb[n�l_m_[l]b�gcabn�[mmcmn�cn+

Eh�jl[]nc]_� iol�jlid_]n� l_m_[l]b�q[m� l_f[ncp_fs�^cmn[h]_^� `lig�\inb� chn_l_mnm+� S_� ^c^�hin�

mn[s�[n�nb_�l_m_[l]b�][gj�chmc^_�nb_�N_m_lp_�[h^�q_�^c^�hin�qile�nbioab�I[[m[c�JCKmX+�

Jih_nb_f_mm� nb_� l_m_[l]b�jli]_mm�q[m)� [h^� mncff� cm)� jifcnc][ffs�]ihn_mn_^+� Pb_� ch`ilg[ncih�

q_�]iff_]n_^�b[m�\__h�nb_�mo\d_]n�i`�fi\\scha�\s�]ihm_lp[ncihcmnm)�bog[h�lcabnm�[]ncpcmnm)�

[h^�^c``_l_hn�chn_l_mn�aliojm�[lioh^�nb_�N_m_lp_�^olcha�cnm�]iff_]ncih)�jli]_mmcha�[h^�[`n_l�

cnm�jl_m_hn[ncih+� Eh�j[lnc]of[l)�fi][f�j_ijf_�m[q�nbcm�jlid_]n�[m�[h�ijjilnohcns�ni�_gjb[mcm_�

biq�go]b�nb_s�b[p_�\__h�[``_]n_^�\s�]oll_hn�jifc]c_m+� Pb_s�q_l_� [q[l_� nb[n� nb_� ionjon�

q[m�ni�\_�m_hn�ni�nb_�aip_lhg_hn�[h^�m_ct_^�nb_�ijjilnohcns�ni�pic]_�nb_cl�]ih]_lhm+� En�cm�

cgjiln[hn� ni� bcabfcabn� nbcm� ^cg_hmcih� i`�nb_�qile� \_][om_� nbcm� nb_mcm� m__em� ni� _r[gch_�

biq�_pc]ncih�`lig�nb_�N_m_lp_�b[m�]b[ha_^�fcp_fcbii^m+�Ccp_h�nb_�]ihn_rn�i`�nb_�l_m_[l]b�

cn�b[m� \__h�h_]_mm[ls� ni� _p[fo[n_� mn[n_g_hnm� [h^� ]f[cgm� [\ion� nb_�j[mn�qcnb� nb_� al_[n_mn�

jimmc\f_�][l_+

Kh_�i`�nb_�jlch]cj[f�^c``_l_h]_m�i`�chn_l_mn�[n�Ieig[tc�q[m�\_nq__h�nb_�L[l_�[h^�I[[m[c+�

N_f[ncihm� \_nq__h� fcp_mni]e� iqh_lm� i`�nbcm� alioj� [l_� mig_ncg_m� mnl[ch_^8� L[l_� b_l^_lm�

[l_� i`n_h� nb_� pc]ncgm� i`� mni]e� nb_`n� [f\_cn� ]ih^o]n_^� \s� [ffc[h]_m� i`�I[[m[c� [h^� L[l_�

sionbm+� Pqi�I[[m[c�sionbm�q_l_�ecff_^� ch�]f[mb_m� [lcmcha� `lig� mni]e�nb_`n�[n�L[ha[li� ch

X�:V`II[#M#>II �q[m�m][l]_fs�[]ncp_�[lioh^�nb_�N_m_lp_)� nb_�g[ch� `il]_�q[m�[hinb_l�JCK�][ff_^�:TIYIUI[MS�=WTSWVMYMQ$
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.661)� [h^� nlio\f_� `f[l_^�oj�[a[ch�nb_l_� [`n_l�nb_� l_m_[l]b�q[m� ]igjf_n_^+� Pb_l_� [l_� [fmi�

n_hmcihm� qb_h� fcp_mni]e� al[t_� ih� `[lgm)� [h^� nb_l_� b[p_� \__h� hog_liom� pcff[a_�

aip_lhg_hn� ][m_m� ]ih]_lhcha� nbcm+� Eh� nb_� ]iolm_� i`� nb_� jl_m_hn� qile� ih_� sionb� q[m�

mj_[l_^)� [h^� [� b_l^_l� mbin� qcnb� [h� [lliq� `iffiqcha� ih_� mo]b� ]ih`fc]n� [n�Ieoh^c� In[_+�

Pb_l_� q[m� jin_hnc[f� `il� mo]b� ]ih`fc]n� \_nq__h� I[[*mj_[e_lm� a_h_l[ffs� [h^� nb_cl� [ali*

j[mnil[f� h_cab\iolm+� En�oh^io\n_^fs�i]]oll_^)� \on� nb[n� \_nq__h� nb_� L[l_� [h^� nb_�I[[m[c�

m__g_^�nb_�gimn�m_p_l_+

Pbcm�l_m_[l]b�b[m�gimn�^[n[�ih�nb_�I[[*mj_[echa�b_l^_lm+�Pbcm�cm�`il�[�hog\_l�i`�l_[mihm+�

Bclmn)� nb_� \li[^_l� @BE@� l_m_[l]b� jlial[gg_� q[m)� `il� jl[]nc][f� [h^� fiacmnc]� l_[mihm)�

^cpc^_^� \_nq__h� `[lgcha� [h^� j[mnil[fcmn� aliojm� [h^� f[la_fs� \_nq__h� nb_� L[l_� [h^�

I[[m[c,L[l[eosi� l_mj_]ncp_fs+� O_]ih^)� nb_� ^igch[hn� alioj� i`�j[mnil[fcmnm� ch� nb_� [l_[�

q_l_� nb_� ]fim_fs�l_f[n_^�I[[m[c� [h^�L[l[eosi� j_ijf_)� [h^� mch]_� nbcm� l_m_[l]b� ]ih]_lh_^�

j[mnil[fcmnm)� E� `i]om_^�ih�nb_g+�Pbcl^)� nb_�bcmnilc][f�l_]il^m�`i]om�ih�nb_m_�nqi�aliojm�ni�

nb_� _r]fomcih� i`�inb_lm� &m__� j[a_m� 34*6'+� Biolnb)�I[[m[c� j[mnil[fcmnm� ^igch[n_�go]b� i`�

nb_� fcn_l[nol_� [\ion�j[mnil[fcmg� ch�P[ht[hc[�[h^�nb_� _gjb[mcm� b[m�\__h�][llc_^� ip_l� chni�

nbcm� l_m_[l]b+� E� [g� al[n_`of� ni� gs� ]iff_[ao_� Dcf^[� Gcq[mcf[� `il� _gjb[mctcha� [h^�

_fo]c^[ncha�nb_�cgjiln[h]_�i`�L[l_�h__^m�[h^�nbim_�i`�inb_l�_nbhc]�aliojm�nblioabion�nbcm�

l_m_[l]b�jlid_]n+

Pb_�molp_s�i`�fcp_fcbii^m

CMTMK[QWV�WN�[PM�ZIUXTM

E� `clmn� pcmcn_^� Ieig[tc� ch� .661� `il� [� jcfin� mno^s� [h^� E� nl[p_f_^� nb_� j_lcg_n_l� i`�nb_�

N_m_lp_�l_]il^cha�nb_�]oll_hn�fi][ncihm�i`�I[[m[c�[h^�L[l[eosi�j[mnil[fcmnm+�Im�Gcq[mcf[�

]ih^o]n_^�[�m_lc_m�i`�L[lnc]cj[nils�Nol[f�=jjl[cm[fm� [lioh^�nb_�j_lcg_n_l�i`�nb_�N_m_lp_�

`lig�Rog[lc� &h_[l�O[g_'�ni�Ih[tc+�S_�`ioh^�j[mnil[fcmnm�fcpcha�ch�_p_ls�m_nnf_g_hn�[h^
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al[tcha� h__^m� c^_hnc`c_^� [m� jl_mmcha� cmmo_m� ch� [ff� pcff[a_m� ]fim_� ni� nb_� N_m_lp_^� Pbcm�

_h^ilm_^�jl_pciom�`ch^cham%X+

Biffiqcha� nb_� jcfin� mno^s�qile� E� m_f_]n_^� nqi� pcff[a_m)� Gcmcq[hc)� ch� O[g_�@cmnlc]n)� [h^�

Ihaç[li� ch�Hombini)� qb_l_� E�jf[hh_^�ni� ]ih^o]n�gs�biom_bif^� molp_s+� E� ]bim_� nb_g� [m�

nb_s�jlipc^_^�jimmc\f_�]ihnl[mnm� ch� fcp_fcbii^m+� Gcmcq[hc)� ch�O[g_�@cmnlc]n)� cm�j[lnc]of[lfs�

]ihmnl[ch_^� \s� nb_� jlircgcns� i`� nb_� N_m_lp_� \il^_lm)� \on� [lioh^� Ihça[li)� ch� Hombini�

@cmnlc]n)� nb_l_� cm� mfcabnfs�gil_� liig� &I[j� /+.'+� En� f[n_l� _g_la_^� nb[n� nb_� nqi� jf[]_m� [fmi�

b[p_�^c``_l_hn�bcmnilc_m�i`�j[mnil[f�jl_m_h]_�[h^�l_miol]_�om_+

Pi� m_f_]n� nb_� biom_bif^m� `il� nb_� molp_s� E� `clmn� c^_hnc`c_^�jf[]_m� qb_l_� j[mnil[fcmnm� q_l_�

]ih]_hnl[n_^+� Eh� P[ht[hc[)� pcff[a_m� &Oq[bcfc7� ^\]\]\� mchaof[l)�`]\]\� jfol[f'� [l_� ^cpc^_^� chni�

mo\*pcff[a_m� &Oq[bcfc7� ^\gbaZb]\� mchaof[l)� i\gbaZb]\� jfol[f'+� L[mnil[fcmnm� n_h^_^� ni� fcp_�

m_j[l[n_fs�`lig�nb_�l_mn�i`�nb_�pcff[a_� ch�nb_cl�iqh�i\gbaZb]\%� nb[n�q[m�i`n_h� mig_� ^cmn[h]_�

`lig�nb_�g[ch�]ih]_hnl[ncih�i`�m_nnf_g_hn+

L[mnil[f�i\gbaZb]\�[l_�hin�_nbhc][ffs�^cp_lm_+�@c``_l_hn�_nbhc]�aliojm�n_h^�ni�fcp_�ch�^c``_l_hn�

i\gbaZb]\'�Eh�Hombini�@cmnlc]n�qb_l_�E�qile_^�ch�nb_�nbl__�i\gbaZb]\�]fim_mn�ni�Ihaç[li)�nb_m_�

q_l_� I[tch^_)� I[b[g\[f[q_� &\inb� i\gbaZb]\� i`�Ihça[li'� [h^� Gcmcg[)� [� ^\gbaZb]\� i`�

Hohaot[+� Pb_m_�q_l_�hin�L[l_�il�O[g\[[�j[mnil[f�i\gbaZb]\%�qbc]b�q_l_� `olnb_l�q_mn�h_[l�

Ih[tc)� nb_cl� l_mc^_hnm� q_l_� ihfs� I[[m[c� [h^� L[l[eosi+� =n� Gcmcq[hc� E� qile_^� ch� `cp_�

i\gbaZb]\|'�G[g[^o`[)�G[gil_c�?bchc)�G[gil_c� Foo)�N[g\[haih^i� [h^�G[jcg\c+�G[gil_c�

Foo�q[m�_r]fomcp_fs�nb_�big_�ni�L[l_�j[mnil[fcmnm+

Eh�\inb� mno^s� mcn_m� E� [fmi� [^gchcmn_l_^� nb_� molp_s�qcnb� O[g\[[� [h^� L[l_� [ali*j[mnil[fcmnm�

qbi� fcp_^�ch�nb_�g[ch�pcff[a_m+� Pb_m_�^[n[�b[p_�a_h_l[ffs�hin�\__h�jl_m_hn_^�b_l_�[m�nb_m_�

j[mnil[fcmnm�q_l_� hin)� hil�b[^�\__h)� om_lm� i`�nb_�N_m_lp_+� Diq_p_l� nb_� molp_s�qile�qcnb

X�Dig_qii^�M[�IT"� .6647� /6*02+�
V[]b[lc[b)� .66-7� 24*30+
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nb_g)� [h^� mo\m_ko_hn� ^cm]ommcihm)� b[p_� ch`ilg_^� gs� oh^_lmn[h^cha� i`�j[mnil[fcmg� [h^�

l_f[ncihm�\_nq__h�j[mnil[f�aliojm�ch�nb_�[l_[+

E�g_n�qcnb� f_[^_lm� &Oq[bcfc7� UT_bm\#� i`�nb_� j[mnil[f�i\gbaZb]\�ni� chnli^o]_�nb_�qile� [h^�ni�

c^_hnc`s�mocn[\f_�biom_bif^m�`il�nb_�molp_s�qile+�Pblioab�nb_m_�f_[^_lm�E�q[m�chnli^o]_^�ni�

nb_� j_ijf_� fcpcha� ch� nb_� j[mnil[f� mo\*pcff[a_m� _cnb_l� ch� alioj� g__ncham� il� ch^cpc^o[ffs+�

Diom_bif^m�q_l_�m_f_]n_^�ih�[�mnl[nc`c_^*l[h^ig�\[mcm�qcnbch�_[]b�^\gbaZb]\�nbom7�nb_�UT_bm\�

fcmn_^� nb_� biom_bif^m� i`�nb_cl� molp_s� [h^� alioj_^� nb_g� chni� ^c``_l_hn� q_[fnb� ][n_ailc_m�

[]]il^cha� ni� ^cpcmcihm� nb[n� nb_s� `_fn� [jjlijlc[n_+� S_� nb_h� m_f_]n_^� `[gcfc_m� qcnbch� nbim_�

][n_ailc_m�l[h^igfs+�Pb_�hog\_l�i`�̀ [gcfc_m�m_f_]n_^�ch�_[]b�][n_ails�q[m�jlijilncih[f�ni�

nb_�mct_�i`�nb[n�][n_ails�qcnbch�_[]b�^\gbaZb]\'

N[h^ig� m_f_]ncih�q[m� ]ihmnl[ch_^� \s� jl[]nc][f� ]ihmc^_l[ncihm+� S_� ]iof^� hin� mn[ln� qile�

qcnb� `[gcfc_m�qbi�q_l_� mc]e)� hil� c`�nb_s�^c^�hin�q[hn� ni� n[e_�j[ln� ch�nb_� molp_s+�S_� [fmi�

^_fc\_l[n_fs�[pic^_^�molp_scha�nb_�biom_bif^�i`�nb_� f_[^_l�i`�nb_�I[[m[c�JCK�?_TeT`TgX^�

Bb_^baXeX\%� ni� [pic^�\_cha� nii� ]fim_fs� [mmi]c[n_^�qcnb�bcg+� Kh�inb_l� i]][mcihm� cn�jlip_^�

[^p[hn[a_iom�ni�qile�qcnb�nb_�biom_bif^�i`�nb_�UT_bm\'

D`XM�IVL�TM]MT�WN�LI[I�KWTTMK[QWV

=n�Ieig[tc)� I[[*mj_[echa)� [h^� L[l_� Iomfcg)� `[gcfc_m� omo[ffs� ]ihmcmn� i`�[� g[h)� bcm�

qcp_m�[h^�inb_l�^_j_h^_hnm+�A[]b�qig[h�lohm�b_l�iqh�big_�&][ff_^�mo\*biom_bif^�b_l_�

il�Xa^T]\�ch�I[[m[c'W� Oig_ncg_m�`[gcfc_m�[l_�alioj_^�ch�]igjioh^m�&Oq[bcfc7�Ub`T%� nb_�

n_lg�om_^�b_l_8�I[[m[c� Xa^TaZ#�qbc]b�]ihmcmn� i`�m_p_l[f� biom_bif^m� mb[lcha� [�]iggih�

fcp_mni]e�_h]fimol_)� ni�qbc]b�_[]b�`[gcfs�b[m�[�m_j[l[n_� _hnl[h]_X+� B[gcfc_m�qbi� mb[l_� [�

Ub`T� nia_nb_l� [l_� a_h_l[ffs� ]fim_fs� l_f[n_^)� i`n_h� nb_s� [l_� \linb_lm)� il� [� g[h� [h^� bcm�

aliqh�oj�mihm+� Oig_ncg_m�gil_�^cmn[hn�l_f[ncihm�[h^�`lc_h^m�qcff� mb[l_�nii+�@_j_h^_hnm�

`ioh^� ch� [� Ub`T� [l_� a_h_l[ffs� [fmi� l_f[ncp_m� nii� jiil)� il� inb_lqcm_� oh[\f_)� ni� ][l_� `il�

nb_gm_fp_m+

X� Oj_h]_l)� .6557� ./*08�Bim\liie_)� .6158� 10*5+
X�Oj_h]_l)� .6557� ./*08�Dig_qii^�[h^�Ni^a_lm)� .66/7� 02*5



P[\f_�/+.7�Konfch_�i`�̂ [n[�]iff_]ncih7� fi][ncih�[h^�m[gjf_�mct_

Jog\_l�i` Jog\_l�i` Jog\_l�i`
@cmnlc]n� Rcff[a_ <Q[WVOWRQ JWYVIZ biom_bif^m mo\*biom_bif^m
Hombini� Ihaå[li I[b[g\[f[q_ 5 .- 1/

I[tch^_ 0 0 1
Hohaot[ Gcmcg[ 4 4 .0

O[g_� Gcmcq[hc G[g[^o`[ 2 3 ..
G[gil_c�]bchc / / .6
G[gil_c�doo 1 1 2
N[g\[haih^i 3 .3 //
G[jcg\c 0 1 0/

Hombini�Pin[f .5 /- 26
O[g_�Pin[f /- 0/ 56
Kp_l[ff�Pin[f 05 2/ .15
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Pb_� _]ihigc_m� i`� mo\*biom_bif^m� qcnbch� [� Ub`T� [h^� qcnbch� ih_� `[gcfs� ][h� \_� kocn_�

m_j[l[n_X+� Eh^__^� `il� [� f[la_� hog\_l�i`�lol[f� =`lc][h� mi]c_nc_m)� nb_� ]ih]_jnm� i`� å̀ [gcfsç�

[h^� åbiom_bif^ç� [l_� jli\f_g[nc]� qb_h� l_m_[l]bcha� l_miol]_� om_� [h^� _]ihigc_m+� Pb_�

jbsmc][f� mj[]_� i`� m_nnf_g_hnm)� ]igjioh^m� [h^� biom_m� ][h� ]ih]_[f� [� ]igjf_r� q_\� i`�

ip_lf[jjcha)� \on� ^cmnch]n)� ]ihmogjncih� [h^� jli^o]ncih� ohcnm+� Pbim_� qbi� ]i*ij_l[n_� ni�

jli^o]_� `ii^� il� _[lh� ch]ig_)� g[s� hin� ohcn_� ni� mb[l_� cn)� il� b[p_� _ko[f� jiq_l� ip_l�

jli]__^m(+� =fnbioab� åbiom_bif^mç� mnlo]nol_� ^[n[� ]iff_]ncih� nb_s� g[s� b[p_� fcgcn_^�

[h[fsnc][f�om_+� En�cm�cgjiln[hn�ni�\_�mj_]c`c]�[\ion�qbc]b� åohcnmç� ^[n[�q_l_�]iff_]n_^�`lig)�

[h^�qbc]b�]ihmogjncih�[h^�jli^o]ncih�ohcnm�nb_�^[n[�l_`_l�ni+

CIUXTM�ZQaM�IVL�[QUQVO�WN�LI[I�KWTTMK[QWV

Eh�[ff)�nb_�g[ch�\i^s�i`�̂ [n[�jl_m_hn_^�b_l_�cm�^_lcp_^�`lig�nq_hns�biom_bif^m�ch�Hombini�

@cmnlc]n� [h^� nbclns� nqi� ch� O[g_�@cmnlc]n� &P[\f_� /+.'+� Pb_m_�q_l_�alioj_^� chni� 05� Ub`Tf�

[h^� ]ihn[ch_^� .15� mo\*biom_bif^m+� K`�nb_� m[gjf_)� nb_� `cp_� biom_bif^m� ch�G[gil_c� Foo�

q_l_� L[l_� j[mnil[fcmnm)� nb_� l_mn� q_l_� L[l[eosi� [h^� I[[m[c+� =ff� biom_bif^m� b[^� \__h�

jl_m_hn�[n�Ieig[tc�[n�nb_�ncg_�i`�_pc]ncih+

Pi� ]iff_]n� nb_� ^[n[� E� pcmcn_^� nb_� biom_bif^m� qcnb� gs� l_m_[l]b� [mmcmn[hn)� Hi\ofo� O[ecn[+�

Sb_l_� jimmc\f_� q_� mn[s_^� ip_lhcabn8� mig_ncg_m� q_� mjfcn� oj� [h^� chn_lpc_q_^� ^c``_l_hn�

`[gcfc_m+� S_� chn_lpc_q_^� j_ijf_� ch� nb_� Ub`T� ih� [� hog\_l� i`� [mj_]nm� i`� nb_� mo\*

biom_bif^m�[h^�biom_bif^�_]ihigs+� Ehn_lpc_qm�q_l_�]ih^o]n_^�ch�Oq[bcfc)� il�ch�I[[m[c�

qcnb�nl[hmf[ncih�chni�Oq[bcfc�qb_l_�h_]_mm[ls+

B[gcfc_m� q_l_� pcmcn_^� `cp_� ncg_m� ch� nb_� ]iolm_� i`�nb_� molp_s7� ch� I[s)� O_jn_g\_l� [h^�

Jip_g\_l� i`� .662� [h^� B_\lo[ls� [h^� I[s� i`� .663� ch� Hombini)� [h^� ch� Foh_)� K]ni\_l)�

@_]_g\_l� .662� [h^�I[l]b�[h^�Foh_� .663� ch�O[g_+� Pb_�l_j_[n_^� molp_sm�[ffiq_^�g_�ni�

m__�m_[mih[f�p[lc[ncihm�ch�fcp_fcbii^m�[h^�biom_bif^�^sh[gc]m)�ni�\ocf^�oj�[�f[la_�hog\_l

X�Bim\liie_)� .6157�10*5
'�Cos_l)� .6537�60*2+



P[\f_�/+/7�Oo\*biom_bif^�`ii^�[h^�_]ihigc]�^[n[

@cmnlc]n <Q[WVOWRQ
Ji�i`�mo\*
biom_bif^m

Pin[f�^[sm�
i`�gcfe�
sc_f^m

Pin[f�^[sm�
i`�̂ c_n[ls�
l_]il^m

Pin[f�q__em�
i`�g[le_n�
[]ncpcns

Pin[f�q__em�
i`�m_ffcha�
[]ncpcns

Hombini I[b[g\[f[q_ 1/ .5- .4. .13 .13
I[tch^_ 1 .5 .2 .- .-
Gcmcg[ .0 2. 20 02 03

O[g_ G[g[^o`[ .. 00 06 16 16
G[gil_c�]bchc .6 45 4. 5. 5.
G[gil_c�doo 2 /- /2 .5 /-
N[g\[haih^i // 50 ./4 66 66
G[jcg\c 0/ .0- 42 ./0 ./1

Hombini�Pin[f /16 /06 .6. .6/
O[g_�Pin[f 011 004 036 040
Kp_l[ff�Pin[f 260 243 23- 232

Jin_� nb[n� nb_l_� [l_� l_f[ncp_fs� `_q_l� l_]il^m� gihcnilcha� g[le_n� [h^� m_ffcha� []ncpcns� ch� Hombini� @cmnlc]n�
\_][om_�nb[n�ko_mncih�q[m�ihfs�[me_^�`iol�ncg_m+

Pb_l_�[l_�^c``_lcha�nin[fm�`il�nb_�nqi�m_nm�i`�̂ [n[�\_][om_�nb_l_�q_l_�^c``_l_hn�j[nn_lhm�i`�]iij_l[ncih�`il�nb_�
nqi�[]ncpcnc_m+�Sig_h�qbi� ]iie_^�nia_nb_l�^c^�hin�h_]_mm[lcfs�\os� `ii^�nia_nb_l+�=fn_lh[ncp_fs�[�qig[h�
g[s�b[p_�\__h�[q[s�pcmcncha�ih_�^[s�%[h^�mi�]iie_^�hinbcha�ch�nb_�jl_pciom�/1�biolm&�[h �̂s_n�\_�jl_m_hn�ni�
n_ff�om�i`�b_l�q__eåm�g[le_n�[]ncpcns�[h �̂m[f_m�qb_h�q_�pcmcn_^�nb_�JWUI$
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i`�i\m_lp[ncihm� [h^� ni� ]b_]e� ]ihncho[ffs� ih� cgjl_mmcihm� [h^� c^_[m� `ilg_^� ^olcha� nb_�

]iolm_�i`�nb_�l_m_[l]b+�Pb_�molp_s�[fmi�b_fj_^�g_�ni� a_n�ni�ehiq�[�hog\_l�i`�̀ [gcfc_m� ch�

^c``_l_hn� [l_[m)� [h^� i`� ^c``_l_hn� _]ihigc]� mn[nom+� Pblioab� nb_� l_f[ncihmbcjm� nb[n� E�

_mn[\fcmb_^�[m�j[ln�i`�nb_� molp_s�E� ][g_� ni�oh^_lmn[h^�gil_�[\ion�nb_�bcmnils�[h^�h[nol_�

i`�j[mnil[f� l_miol]_�om_�[h^�_]ihigs�ch�nb_�[l_[+� Pb_m_� `ilg_^� nb_�\[mcm� `il� f[n_l�qile�

]iff_]ncha�il[f�bcmnilc_m�[lioh^�nb_�N_m_lp_+

IhU&[bhfX[b_W�WTgT

Oo\*biom_bif^�^[n[�q_l_�]iff_]n_^�\s�n[fecha�ni�nb_�qig_h�qbi�q_l_� ch�]b[la_�i`�nb_g+�

Oig_ncg_m�n[mem�q_l_�^_f_a[n_^�ni�]bcf^l_h�il�l_f[ncihm+� E`�mi�q_� chn_lpc_q_^�nb_�j_ijf_�

qbi�b[^�][llc_^�nb_g�ion+�S_�]iff_]n_^�^[n[�ih7

@[cfs�gcfe�sc_f^m

Pb_m_�q_l_� ]iff_]n_^� \s�q_cabcha�gcfe� ch� nb_�gilhcham� il� _p_hcham+� Pb_m_� ^[n[�^i� hin�

gihcnil�nb_�nin[f�gcfe�jli^o]_^�[m�E�b[p_�hin�g_[mol_^�nb_�gcfe�n[e_h�\s�][fp_m�[m�b[p_�

inb_l�mno^c_mX+�Pbcm�g_[mol_�cm�hin�nb_l_`il_�[�g_[mol_�i`�]iq�jli^o]ncpcns)�\on�i`�bog[h�

h__^� [h^� ]ihmogjncih+� K]][mcih[ffs� cn� q[m� hin� jimmc\f_� ni� mn[s� [n� [� Ub`T� `il� \inb�

gcfecham8� c`� mi� q_� q_cab_^� pifog_m� i`� q[n_l� _kocp[f_hn� ni� nb_� ko[hncnc_m� qig_h�

ch^c][n_^�b[^�\__h�n[e_h�nb[n�^[s+�=fnia_nb_l�260� ^[sm�i`�̂ [n[�b[p_�\__h�]iff_]n_^�&P[\f_

Bii^�jl_j[l_^�ch�nb_�f[mn�/1�biolm

S_�[me_^�_[]b�qig[h�qb[n�`ii^�mb_�b[^�jl_j[l_^�ip_l�nb_�f[mn�/1�biolm)�biq�go]b�q[m�

jl_j[l_^)� [h^� qbi� b[^� _[n_h� cnåÄ+� N_][ff� ^[n[� [l_� hin� [fq[sm� l_fc[\f_� [h^� ^[n[� ih� nb_�

ko[hncnc_m�i`�`ii^�om_^�[l_�j[lnc]of[lfs�momj_]n)� [fnbioab�mcgjf_l�^c_nm�[l_�gil_� fce_fs�ni�

\_�[]]ol[n_fs�l_jiln_^(�(+�Pi�l_^o]_� ch[]]ol[]c_m)�ihfs�nb_�`ii^�`l_ko_h]s�^[n[)�l[nb_l�nb[h�

nb_�ko[hncnc_m�chpifp_^�b[p_�\__h�[h[fsm_^�b_l_+� Eh�[^^cncih�f[la_� m[gjf_m�q_l_�]iff_]n_^

X�Dig_qii^� [h^�Ni^a_lm)� .66.7� .4/*08�Cl[h^ch)� .655+�
$â ? `J _mn_f)� .6537� 3*48�J_mn_f)� .6567� .4*.6+
@[haiol)� .6627� .6*/08�J_mn_f)� .6537� 3+
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qbc]b�g[^_�cn�_[mc_l�ni�^cm]_lh�g_[hcha`of�j[nn_lhm)� c`�[hs�q_l_�ni�\_�`ioh^+� Eh�nbcm�mno^s�

243�^[sm�i`�̂ [n[�q_l_�]iff_]n_^� &P[\f_�/+/'+

Pb_� `l_ko_h]s� i`� nb_� mno^s� pcmcnm� q[m� hin� mo``c]c_hn� ni� ^_n_]n� al[^[ncihm� i`� m_[mih[f�

]b[ha_�ch�^c_n)�\on�nb_s�q_l_�mo``c]c_hnfs�mj[]_^�ni�[ffiq�m_[mih[f�]ihnl[mnm�ni�\_�^l[qh)�

mbiof^� [hs� i]]ol+� Iil_� cgjiln[hnfs� nb_s� [ffiq� ]igj[lcmih� i`�nb_� ^c_n[ls� ion]ig_m� i`�

^c``_l_hn�biom_bif^m�qcnb�p[lscha�l_fc[h]_�ojih�j[mnil[fcmg�[h^�inb_l�fcp_fcbii^m+

Pb_�jl_pciom�g[le_n�[]ncpcns

D_l_� E�gihcnil_^�nqi�nbcham7� nb_�q__eçm�_rj_h^cnol_�\s�_[]b�qig[h�[n�g[le_nm� [h^�nb_�

l_p_ho_�`lig�nb_�jl_pciom�q__eçm�m[f_m�i`�aii^m�*�`cl_qii^)�gcfe�[h^,il�g_^c]ch_�*�g[^_�

\s� _[]b�qig[h)� _cnb_l� [n�g[le_n� il� `lig� b_l� big_+� @[n[� ih� nb_� ch]ig_� a_h_l[n_^� \s�

qig_h� q_l_� hin� ]iff_]n_^� ch� nb_� `clmn� pcmcn� ch� Hombini� @cmnlc]n+� =� `off� l_]il^)� i`�`cp_�

pcmcnm)� _rcmnm� `il� O[g_� &P[\f_� /+/'+� Eh� [ff)� nb_� mno^s� m[gjf_^� 23-� q__em� i`� g[le_n�

_rj_h^cnol_�^[n[)�[h^�232�q__em�i`�m_ffcha�[]ncpcnc_m+

Pb_� l_j_[n� pcmcnm� q_l_� nii� qc^_fs� mj[]_^� ni� gihcnil� [ff� i]]oll_h]_m� i`� mjil[^c]� il�

ch`l_ko_hn� m[f_m� [h^� \oscha� \s� ch^cpc^o[f� qig_h+� Diq_p_l� \s� m[gjfcha� g[hs�

biom_bif^m�cn�cm�jimmc\f_�ni�_mncg[n_�nb_�ip_l[ff�m][f_�i`�qig_hçm�ch]ig_�[h^�_rj_h^cnol_�

[h^� a[ch� mig_� c^_[� i`�nb_� ^c``_l_hn� `l_ko_h]s� i`�g[le_n� []ncpcns� `il� ^c``_l_hn� aliojm+�

=p_l[a_m�`lig�[�f[la_�m[gjf_�jlipc^_�[�l_jl_m_hn[ncp_�jc]nol_�i`�_p_hnm�ch�aliojm�i`�mo\*

biom_bif^m+

Cc`nm�nb[n�nb_�qig[h�b[^�acp_h�il�l_]_cp_^�ch�nb_�f[mn�gihnb

Cc`nm� q_l_� gihcnil_^� `iffiqcha� Line[hmecçm� i\m_lp[ncih� nb[n� ac`nm� q_l_� pcn[f� ni� nb_�

_]ihigs� i`�mo\*biom_bif^m� i`�Jailihaili� [h^� nb[n�g[hs�qig_h�^_j_h^_^� ih�gono[f�

[c^� `il� nb_cl� `ii^(X+� Eh� nb_� ]iolm_� i`�nbcm� molp_s� cn� l[jc^fs� \_][g_� [jj[l_hn� nb[n� [lioh^�

Ieig[tc� qig_h� q_l_� l[l_fs� l_]_cpcha� mo]b� ac`nm� [h^� chmn_[^� mjie_� ihfs� i`� gil_

Line[hmec)� .6647� 53*6.+



>ir�/+.7�N_`_l_h]_�[^ofn�][f]of[ncihm

Pb_l_� [l_� nqi�g_[hm� i`�][f]of[ncha� l_`_l_h]_*[^ofn*_kocp[f_hn� %N=A&�g_g\_lmbcj� i`�biom_bif^m+� Bil�
]ihmnlo]ncha�j_l�][jcn[�fcp_mni]e�l[ncim� E� `iffiq�Cl[h^ch�qbi�om_^�Ic]b[_f�Hcnnf_åm�_mncg[ncihm�i`�[^ofn�
g[f_�:.+-�N=A8�[^ofn�`_g[f_�:�-+53�N=A8�]bcf^l_h�-*2�:�-+2/�N=A8�]bcf^l_h�3*.-�:�-+52�N=A�[h �̂ ..*�
.2� :�-+63�N=A�%EH?=� .65.)� koin_^� ch�Cl[h^ch)� .6557� 1&+� Pbcm�g_[mol_� [ffiqm� ]igj[lcmih�qcnb� inb_l�
mno^c_m�qbc]b�b[p_�[^ijn_^�nb_�jli]_^ol_+

Bil�`ii^�^[n[�biq_p_l�[�^c``_l_hn�_mncg[n_�h__^m�ni�\_�om_^+�Pb_l_�[l_� mig_�j_]ofc[lcnc_m� ch�nbcm�g_[hm�
i`�][f]of[ncha�l_`_l_h]_�[^ofnm� %`il�_r[gjf_� [h� ..� s_[l�if^�aclf� ]iohnm� `il�gil_�nb[h�[h�[^ofn�qig[h&+�
Pb_s�[fmi� n[e_�hi� []]iohn�i`�nb_�q_cabn�i`�nb_�j_ijf_� chpifp_^+� Bil� ]igj[lcmih�i`�`ii^�h__^m� E�b[p_�
`iffiq_^�Dig_qii^�%.66/7� 34&� ch�il^_l�ni�mn[h^[l^ct_�biom_bif^�_h_las�h__^m�ch�[�q[s�qbc]b�cm�gil_�
m_hmcncp_� ni� p[lc[ncihm� ch� q_cabn� [h �̂ qbc]b� cm� j_lb[jm� gil_� mocn[\f_� `il� mg[ff_l� m[gjf_m+� Pb_�
][f]of[ncihm�`il�nbcm�niie�`cp_�mn[a_m7

.+� Pb_�[p_l[a_�q_cabn�i`�_[]b�j_lmih�q[m�][f]of[n_^�`lig�nb_�q_cabn�^[n[+�Sb_l_�hi�q_cabn�^[n[�q_l_�
[p[cf[\f_)�q_cabnm�q_l_�_mncg[n_^�`lig�nb_�[p_l[a_�[a_�[h^�m_r�i`�mcgcf[l�ch^cpc^o[fm�ch�nb_�molp_s+

/+� Amncg[n_� >[mc]� I_n[\ifc]� N[n_m� %>IN&� []]il^cha� ni� _ko[ncihm� acp_h� \s� nb_� Silf^� D_[fnb�
Kla[hcm[ncih�%SDK)� .6527�4.&+

0+� Amncg[n_� _h_las� l_kocl_g_hnm� []]il^cha� ni� _ko[ncihm� moaa_mn_^� \s� nb_�SDK+� Pb_s� moaa_mn� nb[n�
lol[f�qig_h� ch�^_p_fijcha� ]iohnlc_m�b[p_� _h_las�h__^m� i`� .+43� r� >IN8� nb[n�g_h�qcnb�gi^_l[n_�
qile� fi[^m�b[p_� _h_las�h__^m� i`�.+45� r�>IN8� nb[n�\ism� [h �̂ aclfm�qcnb�gi^_l[n_� []ncpcns�\o^a_nm�
b[p_�_h_las�h__^m�i`�/+2�[h �̂/+/�r�>IN�l_mj_]ncp_fs�%SDK)� .6527�45)�63&+
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=�fcmn�i`�[ff�nb_�^_j_h^_hnm�i`�nb_�biom_bif^

=� fcmn� i`�j_ijf_� l_mc^_hn� ch� nb_� biom_bif^� q[m� _mn[\fcmb_^� qb_h� q_� `clmn� pcmcn_^� nb_�

biom_bif^�[h^�oj^[n_^�ih�_[]b�mo\m_ko_hn� molp_s+� En�q[m�]limm*]b_]e_^�qcnb�nb_�j_ijf_�

l_]il^_^� ch� nb_� mo\*biom_bif^8� cn� [ffiq_^�j_ijf_�qbi� q_l_� hin� [nn[]b_^� ni� [� j[lnc]of[l�

biom_)� a_h_l[ffs� [^ofn�g_h)� ni� \_� l_]il^_^+� En� q[m� om_^�qb_h� ][f]of[ncha� nb_� l_`_l_h]_�

[^ofnm� `ioh^�ch�_[]b�big_� &m__�j[a_� 25'+�S_�q_cab_^�_p_lsih_� ch�nb_� biom_bif^�qcnb�[�

O[fn_l�m][f_� ch�Jip_g\_l*@_]_g\_l� .662� [h^)� [`n_l�nb_m_�\lie_)�qcnb�il^ch[ls�\[nbliig�

m][f_m�ch�I[s*Foh_� .663+
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Pb_�ihfs�^[n[�]iff_]n_^�[n�nb_� f_p_f�i`�nb_�Ub`T�q_l_�nb_�mni]e�]iohnm)� [h^�_p_h�b_l_�q_�

]iohn_^� _[]b� biom_bif^� m_j[l[n_fs� qb_l_p_l� jimmc\f_+� A[]b� ncg_� nb_� molp_s� q[m�

]ih^o]n_^�[�b_[^�]iohn�i`�[hcg[fm�jl_m_hn�[n�nb_�Ub`T�q[m�g[^_+�Pbcm�q[m�[�mchaf_�]iohn�

i`�nb_�hog\_l�i`�[hcg[fm)�a_h_l[ffs�g[^_�[m�nb_s�f_`n�nb_�a[n_�ch�nb_�gilhcha+�S_�^c^�hin�

l_]il^� nb_� hog\_l� i`�[hcg[fm� ch� ^c``_l_hn� [a_*m_r� ]f[mm_m� il� nb_� hog\_l� i`� f[]n[ncha�

[hcg[fm+� .1-�][nnf_�]iohnm�[h^�.25�mg[ffmni]e�]iohnm�q_l_�g[^_�&P[\f_�/+4'+

?ih^o]ncha�nb_�]iohnm�q[m�l_f[ncp_fs�_[ms+� Bil� f[la_�b_l^m)�gs�l_m_[l]b�[mmcmn[hn�Hi\ofo�

O[ecn[� [h^� E� mnii^� _cnb_l� mc^_� i`�nb_� Ub`T� a[n_� [h^� ]iohn_^� nb_� [hcg[fm� [m� nb_s� f_`n+� Eh�

gimn� ]iohnm� nb_� `heeTa� &g_h� i`� nb_� q[llcil� [a_� alioj'� qiof^� b_l^� nb_� [hcg[fm� ion�

mfiqfs�ni�`[]cfcn[n_�nb_�]iohn+� Ehn_ljl_ncha�^_j_h^_h]_�ih�fcp_mni]e�`lig�nb_�^[n[�l_mofncha�

cm�go]b�gil_� jli\f_g[nc]+� E� ^cm]omm� nb_� ^c``c]ofnc_m� [mmi]c[n_^�qcnb� nb[n� ch� ]b[jn_l� `cp_�

&j[a_� ./6*.0/'+

=h[fsmcm

@[n[� q_l_� _hn_l_^� ihni� Ar]_f� ^[n[*\[m_m� [`n_l� _[]b� j_lci^� i`� molp_s� qile� [h^� q_l_�

]b_]e_^� `il� a[jm� il� ohomo[f� j[nn_lhm+� Pb_m_� qiof^� \_� `iffiq_^� oj� ch� nb_� h_rn� pcmcn+�

=h[fsmcm�q[m�]ih^o]n_^�omcha�nb_�Ar]_f�[h^�OLOO�]igjon_l�j[]e[a_m� ch�Ahaf[h^+� Oig_�

i`�nb_�[h[fsm_m�[h^�][f]of[ncihm�jl_m_hn_^�ch�nbcm�nb_mcm�l_kocl_�_rjf[h[ncih+� Eh�gimn�][m_m
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nb_�q[s�g_[mol_m�q_l_�[h[fsm_^�[h^�][f]of[n_^� cm�_rjf[ch_^�qb_h�nb_s�[lcm_+�=h[fsmcm�i`�

][nnf_�jijof[ncih�^sh[gc]m�biq_p_l�cm�]igjf_r�[h^�l_kocl_m�gil_�_rjf[h[ncih
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?[nnf_�jijof[ncih�^sh[gc]m�[l_�^_lcp_^�`lig�nb_�][nnf_�bcmnils�^[n[+�?[nnf_�[l_�nb_� mo\d_]n�

i`�chn_hm_�chn_l_mn�[h^�cgjiln[h]_�[h^�qig_h�a_h_l[ffs�l_g_g\_l�nb_�`[n_�[h^�bcmnils�i`�

_[]b�h[g_^�[hcg[f�ch�nb_�b_l^�[ffinn_^�ni�nb_g�`il�mig_�ncg_+�Pbcm�mnil_�i`�ehiqf_^a_�cm�

[�p[fo[\f_� miol]_� i`�ch`ilg[ncih� [\ion� nb_� bcmnils� i`�b_l^m� ch� [h� [l_[+� Qmcha� nb_� ][nnf_�

h[g_^� ih�nb_� mni]e� l_acmn_lm)� q_� nl[]_^� nb_� bcmnils� i`�nb_m_� [hcg[fm)� _mn[\fcmbcha�qb_h�

nb_s�q_l_� \ig� [h^�qb_h� nb_s� b[^� ^c_^� il�q_l_� mif^)� mf[oabn_l_^� il� acp_h� [q[s)� biq�

g[hs�i``mjlcha�nb_s�b[^�[h^�qb[n�q[m�nb_�`[n_�i`�_[]b�[hcg[f+�S_�q_l_�[fmi�[\f_�ni�[me�

[\ion� nb_� `_lncfcns� bcmnilc_m� i`�nb_� ^[oabn_lm� i`�h[g_^� ][nnf_� [h^� nb_� ginb_lm� i`�_[]b�

h[g_^�]iq+

@[ncha� _p_hnm� q[m� _[mc_mn� c`� nb_� qig[h� il� ih_� i`�b_l� ]i*qcp_m� b[^� \__h� ni� m]biif+�

Oig_ncg_m� bcmnilc_m� q_l_� qile_^� ion� ch� ]ihdoh]ncih� qcnb� g_h)� ]ig\chcha� qig_hçm�

ehiqf_^a_�i`�nb_�]iqm�qcnb�g_hçm� ehiqf_^a_�i`�nb_cl�ncgcha+� @[ncha�\clnbm� [h^�i``n[e_�

ch�Hombini�q[m�b_fj_^�\s�[�f[la_�`fii^�nb[n�bcn�Hombini�ch� .660+

Pb_� _pc]ncih� i`�j[mnil[fcmnm� q[m� [� m_lc_m� i`�ij_l[ncihm� qbc]b� niie� mig_� ncg_)� qcnb� nb_�

`ch[f�gip_m�\_cha�]igjf_n_^� ch� .655+� K\m_lp_lm� [n� nb_� ncg_� l_jiln_^� ]ihmc^_l[\f_� mni]e�

^_[nb� nb_� `iffiqcha� s_[l8� l_]il^m� i`� nbcm� [l_� _mj_]c[ffs� mnliha� ch� Hombini� @cmnlc]nçX+�

L[mnil[fcmnm� mig_ncg_m� nif^� om� nb[n� ][nnf_� ^c_^� å[n� nb_� s_[l� i`� nb_� ij_l[ncihç� fogjcha�

nia_nb_l�][om_�[h^�_``_]n�ch�nb_�m[g_�s_[l�qb_h�nb_s�g[s�b[p_�\__h�m_ko_hnc[f+�S_�`ioh^�

nb[n�q_�q_l_�[\f_�ni�^[n_�qb_h�[hcg[fm�b[^�\__h�\ig)�^c_^�il�q_l_�mif^�`lig�nb_�s_[l�i`�

nb_� _pc]ncih�i`�j[mnil[fcmnm� `lig�Ieig[tc�C[g_�N_m_lp_)�qbc]b�i]]oll_^� [lioh^� .655+�

>_`il_�nb[n�^_n[cfm�q_l_�nii�b[ts+

O__�]b[jn_l�mcr)� j[a_� .32*3+
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Pb_l_�cm�[�n_h^_h]s�ch�][nnf_�l_jli^o]ncp_�bcmnils�^[n[�ni�oh^_l*l_jl_m_hn�mn_lcf_�][nnf_)�[h^�

ip_l*l_jl_m_hn�molpcpilm+�On_lcf_�][nnf_�[l_�oh^_l*l_jl_m_hn_^�\_][om_�nb_�][nnf_�jijof[ncih�

^sh[gc]m�[l_�ihfs�^_lcp_^�`lig�h[g_^�][nnf_�[h^�][nnf_�[l_�ihfs�h[g_^�c`�nb_s�acp_�\clnb+�

Eh`_lncf_� [hcg[fm� [l_� nb_l_`il_�hin� ch]fo^_^� ch� nb_� fcmn�i`�h[g_^� [hcg[fm� [\ion�qbc]b�q_�

b[p_� ch`ilg[ncih+� En� g[s� \_� nb_� ][m_� nb[n� [� `_lncf_)� h[g_^� ]iq� b[m� [� ^[oabn_l� qbi� cm�

ch`_lncf_+� S_� qiof^� b[p_� [� l_]il^� i`�nb[n� ^[oabn_lçm� mn_lcf_� s_[lm)� \on� cn� cm� hin� [� fiha�

l_]il^+� Pb_�j_lci^� mno^c_^�b_l_�ai_m�\[]e�ohncf� .655)� nbom�ihfs� `_g[f_m�\ig�ch�nb_� `clmn�

`_q�s_[lm� p^ff� b[p_� b[^� [h�ijjilnohcns� ni�g[hc`_mn� nb_cl� mn_lcfcns� \s�hin� acpcha� \clnb+� Eh�

jl[]nc]_�nb_�hog\_lm�i`�̀ _g[f_�[hcg[fm�\ig�ch�nb_m_�`clmn�`_q�s_[lm�[l_�mg[ff+

Oolpcpilm� [l_� ip_l*l_jl_m_hn_^� \_][om_� q_� ihfs� [me_^� [\ion� _rcmncha� [hcg[fm)� nb_cl�

]bcf^l_h� [h^)� qb_l_� jimmc\f_)� nb_cl� ginb_lm+� =h� [hcg[f� b[m� ni� b[p_� molpcp_^� chni�

[^ofnbii^� ni� \_� jl_m_hn� ih� nb_� l_acmn_l�[h^� [p[cf[\f_� `il� cnm� bcmnils� ni� \_� l_]il^_^+� Pb_�

jli\f_g�cm�gimn� m_p_l_�qb_l_�qbif_�][nnf_� `[gcfc_m�b[p_�^c_^�[h^�nb_l_�[l_�hi� i``mjlcha�

f_`n� i`�qbig� bcmnilc_m� ][h� \_� [me_^+� Pb_� ^c[al[g� \_fiq� cffomnl[n_m� nb_� jli\f_g+� Eh� nb_�

\ipch_� `[gcfs� nl__m� \_fiq)� [mecha� [\ion� molpcpcha� ][nnf_�g_[hm� nb[n� nb_� ^_[nbm� i`�mig_�

[hcg[fm�qcff� \_� ]igjf_n_fs�ohl_]il^_^+� Khfs�c`�ih_� [hcg[f� molpcp_m� cm� cn�jimmc\f_� ni� [me�

[\ion�nb_� `[n_�i`�cnm� mc\fcham+� Pb_l_`il_� nbcm�g_nbi^� cm�hin�aii^�`il�l_]il^cha� f[la_*m][f_�

^c_*i``+

Bcaol_�.7�?[nnf_�`[gcfs�nl__m
%?limm_^�f_nn_lm�ch^c][n_�[h�[hcg[f�nb[n�b[m�^c_^)�\__h�mif^�il�inb_lqcm_�f_`n�nb_�b_l^+&

` � *` f̀*� `*
Pâl

` * � * ` ` f * � & Y Y \ & � * ` ` f * � ` * � ` *

P***********.********** � .**Q
` � ` � ` � g� `

* ` ` f
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En�cm�nb_il_nc][ffs�jimmc\f_�ni�`ch^�ion�[\ion�[�]iqçm�mc\fchamç� `[gcfc_m�\s�qilecha�f[n_l[ffs�

[fiha�\ipch_� `[gcfs� nl__m+� Diq_p_l�q_� ^c^� hin� `ch^� cn�jimmc\f_� ni� a_n� l_fc[\f_� ^[n[� fce_�

nbcm+� =� ]iq� cm� h[g_^� [`n_l� cnm�ginb_l)� [h^� \ipch_� mcmn_lm)� [ohnm)� ]iomchm)� h_jb_qm� [h^�

hc_]_m� [ff� b[^� nb_� m[g_� h[g_+� @cm]ommcihm� [\ion� [� ]iqçm� [ohnm� [h^� ]iomchm� koc]efs�

\_][g_�^c``c]ofn�[h^�l_mjih^_hnm�[h^�l_m_[l]b_lm�]ih`om_^+�Pb_s�^c^�hin�a_h_l[n_�l_fc[\f_�

^[n[+

Pb_� h_n� _``_]nm� i`�nb_m_� ^cmnilncihm� cm� ni� oh^_l*l_jiln� giln[fcns� l[n_m)� [h^� ip_l*l_jiln�

`_lncfcns�l[n_m+� Sb_l_� nb_m_�^[n[�[l_�jl_m_hn_^�&]b[jn_l� mcr)�j[a_� .4.')� nb_�giln[fcns�l[n_m�

gomn�\_� n[e_h�[m�gchcgog�_mncg[n_m)� [h^� `_lncfcns�l[n_m� [m�g[rcgog�_mncg[n_m+� Sb_h� E�

]igj[l_� nb_� j_l`ilg[h]_� i`�Ieig[tcçm� b_l^m� qcnb� nbim_� _fm_qb_l_)� nb_� n_h^_h]s� i`�

nb_m_� _llilm� qcff� \_� ni� g[e_� nb_m_� ch^c]_m� [jj_[l� \_nn_l� nb[h� nb_s� l_[ffs� [l_+� Sb_l_�

Ieig[tc� j_l`ilgm� jiilfs� ]igj[l_^� ni� inb_l� [l_[m)� mo]b� ^c``_l_h]_m� [l_� nb_l_`il_� hin�

fce_fs�ni�b[p_�\__h�]l_[n_^�\s�nb_m_�][f]of[ncihm)� `il�nb_�]ih`ioh^cha�nl_h^m�qiof^�m_lp_�

ni� i\m]ol_� mo]b� [�j[nn_lh+� Liil� b_l^� j_l`ilg[h]_� l_f[ncp_� ni� inb_l� [l_[m� cm� fce_fs� ni� \_�

li\omn�[h^�hin�[h�[ln_`[]n+

Pb_�mc\fcha�molp_s

E� ]ih^o]n_^� [ff� nb_� biom_bif^� molp_s� l_m_[l]b� ]fim_� ni� Ieig[tc+� E� nb_l_`il_� `[]_^�

^c``c]ofnc_m� `ch^cha� ion� [\ion� j_ijf_� qbi� b[^� gip_^� `[l� `lig� nb_� N_m_lp_+� Eh� mig_�

]iohnlc_m� cn�cm�jimmc\f_�ni�om_�]_hmom�^[n[�[h^�l_]il^m�i`�\clnb�jf[]_�il�gip_g_hn�ni� `ch^�

ion�[\ion� _gcal[ncih+� Sb_l_� nb_m_� ^[n[�[l_� hin� [p[cf[\f_� ch^cl_]n� n_]bhcko_m�b[p_� ni� \_�

om_^+

Ahkocls� chni� nb_� l_mc^_h]_� i`�l_f[ncp_m� cm� ih_� i`�nb_� åch^cl_]nç� n_]bhcko_m�om_^�ni� `ch^�ion�

[\ion� _gcal[ncih� `lig�biom_bif^m� ch� fc_o� i`�aii^� ]_hmom� ^[n[%(+� Pb_l_� [l_� nqi� jlch]cj[f�

g_nbi^m�om_^�ni�a[nb_l�nb_m_�^[n[+�Iinb_lm�[l_�[me_^�[\ion�nb_�l_mc^_h]_�i`�nb_cl�]bcf^l_h)�

il�j_ijf_�][h�\_�[me_^�[\ion�nb_�l_mc^_h]_�i`�nb_cl�mc\fcham+� E�om_^�nb_� f[nn_l�n_]bhcko_�[m�cn

V[\[)� .6527�6*.0+



P[\f_�/+57� Pb_� hog\_l� i`�mc\fcha� aliojm� l_jiln_^� `il� O[g_� [h^� Hombini� @cmnlc]n�
\s�a_h^_l�i`�l_mjih^_hn

O[g_ Hombini Pin[f
B_g[f_ 24 1. 65
I[f_ .1 .. /2

Icr_^ / - /
Pin[f 40 2/ ./2

P[\f_�/+67� Pb_�a_h^_l�i`�mc\fcham�\s�a_h^_l�i`�l_mjih^_hn

Ocmn_lm >linb_lm Pin[f
B_g[f_�l_mjih^_hnm 1./

062+2
021

)-&$+
433

I[f_�l_mjih^_hnm .-6
'(+$+

.01
''-$+

/10

Pin[f 2/. 155 .--6

Arj_]n_^�p[fo_m�[l_�acp_h� ch� cn[fc]m+�
?bc*Oko[l_� R[fo_
L_[lmih� 2+56-35

@B
.

Ocahc`c][h]_
j9-+-/

Pb_�nin[f� ^i_m�hin� ch]fo^_�nb_�/0� mc\fcham�l_jiln_^�\s�\inb�g_h�[h^�qig_h�nia_nb_l+

P[\f_�/+.-7� Pb_�hog\_l�i`�_pc]n_^�[h^�hih*_pc]n_^�mc\fcham�l_jiln_^�`lig�O[g_�
[h^�Hombini�@cmnlc]n�om_^�ch�[h[fsmcm

O[g_ Hombini Pin[f
Apc]n_^ 01. /15 256

Jin�_pc]n_^ /10 /-- 110
Pin[f 251 115 .-0/



32

[ffiq_^�g_�ni� chn_lpc_q�if^_l�j[mnil[fcmnm�qbim_�ginb_lm�q_l_�hin�[fcp_�\on�qbi)� nia_nb_l�

qcnb�nb_cl�mc\fcham)�b[p_�\__h�[``_]n_^�\s�_pc]ncih+

Pb_� molp_s�q[m� ][llc_^�ion�[n�nqi� mcn_m� ch� nb_� m[g_�jf[]_� [m� nb_� fcp_fcbii^� molp_s� mch]_� E�

eh_q�gimn�[\ion�nb_�`[gcfs�chn_l*l_f[ncihmbcjm�nb_l_+� Ocgcf[lfs�nb_�_r_l]cm_�q[m�][llc_^�ion�

qcnb�I[[m[c�[h^�L[l[eosi�`[gcfc_m�ihfs�[m�E�oh^_lmnii^�gimn�[\ion�`[gcfs�l_f[ncihmbcjm�ch�

nb[n�alioj�[h^�q[m�[\f_�ni�_fcgch[n_�^ojfc][ncih�i`�l_jiln_^�mc\fcham+� E�pcmcn_^�[ff�nb_�UbeaTf�

ch�Gcmcq[hc�[h^�[ff�nb_�[b`Tf�i`�nb_�biom_bif^�molp_s�ch�Hombini+

E� chn_lpc_q_^� ip_l� .1-� j_ijf_+� Oig_� i`�nb_m_� j_ijf_�q_l_� _[]b� inb_l%m� mc\fcham� il� b[f`�

mc\fcham� [h^�nb_cl�l_mjihm_m� b[p_�\__h�]limm*]b_]e_^)� miln_^�[h^�jiif_^�ni�jlipc^_�^[n[�

ih� ./2� mc\fcha�aliojm)� 40� `lig�O[g_�@cmnlc]n)� [h^�2/� `lig�Hombini+� K`�nb_m_� aliojm� 65�

q_l_� l_jiln_^�\s�qig_h)�/2� \s�g_h�[h^�/�aliojm�\s�\inb�qig_h�[h^�g_h� &P[\f_�/+5'+�

Pb_� f[la_� hog\_l� i`�qig_h� chn_lpc_q__m� l_`f_]nm� nb_� `[]n� nb[n� nb_s� q_l_� gil_� i`n_h�

[p[cf[\f_� ni� chn_lpc_q� nb[h� g_h+� Kp_l*l_jl_m_hn[ncih� i`� qig_h� ch� nb_� m[gjf_� i`�

l_mjih^_hnm� cm� fce_fs� ni� [``_]n� l_mofnm� [m� g_h� q_l_� gil_� fce_fs� ni� l_jiln� \linb_lm� [h^�

qig_h�mcmn_lm�&P[\f_�/+6'+

Eh�nin[f�nb_�l_mjih^_hnm�l_jiln_^� .)-3.� mc\fcham+�=�`_q�chn_lpc_q__m�q_l_�hin�mol_�qb_l_�

mig_� i`�nb_m_� mc\fcham�q_l_� fcpcha)� inb_lm�q_l_�hin� mol_�qb_nb_l�il�hin� nb_� mc\fcham�b[^�

\__h�_pc]n_^+�Pb_� å̂ ihçn�ehiqmç� [l_�`_q�ch�hog\_l�[h^�j[nn_lhm�ch�nb_�[h[fsmcm�[l_�li\omn�

qcnb�il�qcnbion�nb_g+�Pb_s�[l_�igcnn_^�b_l_�`il�]f[lcns�i`�jl_m_hn[ncih+� .)-0/� l_g[ch�`il�

[h[fsmcm)�i`�qbc]b�h_[lfs�3-#�b[^�\__h�_pc]n_^�&P[\f_�/+.-'+

Eh� \inb� mcn_m� E� [me_^� [^ofnm� qb_l_� nb_cl� [^ofn� `off� [h^� b[f`� mc\fcham� fcp_^+� E� [fmi� [me_^�

qb_nb_l� nb_m_� mc\fcham� b[^�\__h� _pc]n_^� `lig� nb_� C[g_� N_m_lp_)� qbi� nb_cl�ginb_l�q[m)�

qb_nb_l� nb_� mc\fcha� q[m� [� \linb_l� il� [� mcmn_l)� [h^� qb[n� i]]oj[ncih� nb_s� b[^)� qb_nb_l�

j[mnil[f)�[alc]ofnol[f)�\inb)�il�hin*lol[f+�Oc\fcham�q_l_�^_`ch_^�[m�%[^ofn%�c`�nb_s�q_l_�g[llc_^�

&`il� qig_h'� il� ]cl]og]cm_^� &`il� g_h'+� Eh� jl[]nc]_� nbcm� g_[hm� nb[n� [fgimn� [ff� mc\fcham�

l_jiln_^�q_l_�[\ion�.2�il�if^_l+
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Pb_m_�^[n[�q_l_�om_^�ni�g[j�nb_�^cmnlc\oncih�i`�mc\fcham+� En�q[m�mig_ncg_m�b[l^�ni�a_n�aii^�

^[n[�ih�qb_l_�mc\fcham�fcp_^)�_mj_]c[ffs�c`�nb_s�fcp_^�`[l�[q[s+�C_h_l[ffs)�j_ijf_�qiof^�b[p_�

[�aii^�c^_[�i`�nb_�h[g_m�i`�nb_�jf[]_m�qb_l_�nb_m_�^cmn[hn�l_f[ncp_m�fcp_^)�\on�fi][ncha�nb_g�

ih� [� g[j� jlip_^� b[l^_l+� Rcff[a_� h[g_m� g[s� q_ff� b[p_� \__h� []]ol[n_fs� l_jiln_^)� \on�

fi][ncha� nb_m_� ch� [� j[lnc]of[l� @cmnlc]n� il� N_acih� q[m� b[l^+� Bilnoh[n_fs� nb_� jl_]cmcih� ch�

^cmn[hn� fi][ncihm� ^c^� hin� [``_]n� nb_� [h[fsmcm+� H[n_l� ^cm]ommcih� `i]om_m� ih� nb_� \li[^�

][n_ailc_m�i`�åh_[lç� [h^� å`[lç� [h^� cn� cm�hin� cgjiln[hn�ni� ehiq�_r[]nfs�qb_l_�gil_�^cmn[hn�

mc\fcham�q_l_�fi][n_^++

Pb_m_�^[n[�q_l_�[fmi�om_^�ni� fiie�`il�å^lij*ionç� `lig�j[mnil[f� mi]c_ns+�Pbcm�om_^�[�m_lc_m�

i`�][f]of[ncihm�ni�fiie�`il�ågcmmchaç�l_f[ncp_m�[gihamn�nb_�mc\fcham�l_jiln_^)�\s�]igj[lcha�

nb_�[]no[f�jlijilncihm�i`�\linb_lm�[h^�mcmn_lm�l_jiln_^�qcnb�nb[n�jl_^c]n_^�`lig�nb_�m[gjf_�

i`� mc\fcham� [me_^+� Pb_� m[gjf_� cm� `clmn� ^cpc^_^� chni� g[f_� [h^� `_g[f_� l_mjih^_hnm� i`�

^c``_l_hn� g[n_lh[f� mc\fcha� alioj� mct_m)� [h^� nb_� jlijilncihm� i`�`off� \linb_lm� [h^� mcmn_lm�

l_jiln_^�\s�l_mjih^_hnm�`il�^c``_l_hn�alioj�mct_m�[l_�][f]of[n_^+

Pb_�][f]of[ncihm�jl_^c]n�nb_�_rj_]n_^�jlijilncih�i`�\linb_lm� [h^�mcmn_lm�omcha�[�\chigc[f�

_rj[hmcih� i`� nb_� jli\[\cfcnc_m� i`� ^c``_l_hn� jlijilncihm� i`�\linb_lm� [h^� mcmn_lm� ch� _[]b�

mc\fcha� alioj� mct_� &m__� [jj_h^cr� nqi� `il� [� `off� _rjf[h[ncih'+� E� nb_h� fiie_^� `il� gcmmcha�

mc\fcham� \s� ]igj[lcha� nb_� _rj_]n_^� jlijilncihm� i`� \linb_lm� [h^� mcmn_lm� ni� nb_� []no[f�

jlijilncihm� l_jiln_^+� Pb_� ][f]of[ncihm� [mmog_� nb[n� nb_l_� cm� [h� _p_h�jli\[\cfcns� i`�g_h�

[h^�qig_h�\_cha�\ig�[h^�nb_h�molpcpcha�ni�[h^�nblioab�[^ofnbii^+� Pbcm�[jjlircg[ncih�

cm�mo``c]c_hnfs�]fim_�ni�nb_�ngnb�ni�[ffiq�[�li\omn�[h[fsmcm+

Dcmnilc][f�^[n[

E� ^l_q�ih� m_p_l[f� miol]_m+� Pb_� _[lfc_mn� j_lci^� cm� ]ip_l_^� \s� [� hog\_l� i`�_rjfil_lm� qbi�

mecln_^�nb_�g[lachm�i`)�[h^�ch�ih_�][m_)�q[fe_^�lcabn�nblioab)� nb_�N_m_lp_+� Pb_�g[ch�\i^s�

i`�qlcnn_h�l_]il^m�]ig_m�`lig�nb_�f_nn_lm)�hin_m�[h^�l_jilnm�e_jn�ch�nb_�P[ht[hc[h�J[ncih[f�

=l]bcp_m� &PJ=')� P[ha[� N_acih[f� =l]bcp_m� &PN='� [h^� Gcmcq[hc� S[l^� Hcp_mni]e� Bcf_
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&GSHB'+� Pb_m_� E� b[p_� mojjf_g_hn_^� qcnb� [^^cncih[f� g[n_lc[f� [p[cf[\f_� [n� nb_� Lo\fc]�

N_]il^m�K``c]_�[n�G_q�&LNK')�nb_�NCO)�nb_�J[ncih[f�J_qmj[j_l�Hc\l[ls�[n�?iffch^[f_)�nb_�

?[g\lc^a_�Qhcp_lmcns�O__f_s�Dcmnils�Hc\l[ls�&ODH'� [h^�nb_�g[hom]lcjn�[l]bcp_� [n�Nbi^_m�

Diom_� i`�Kr`il^� Qhcp_lmcns� &ND'+� Pb_m_� ]ip_l� [� j_lci^� `lig� .6/-� ohncf� .652+� Bil� nb_�

j_lci^�[`n_l�_pc]ncih�nb_l_�[l_�nb_�j[j_lm�]iff_]n_^�\s�nb_�f[n_�Il�D_hls�Bim\liie_�ch� .66/)�

nb_�h_qmf_nn_lm�i`�]ihm_lp[ncih�ila[hcm[ncihm)�[h^�nb_�P[ht[hc[h�[h^�Ahafcmb�jl_mm+� Pb_m_�

[``il^� [h� []]iohn�i`�nb_� _pc]ncihm� [h^�nb_cl� [`n_lg[nb+� Bch[ffs�nb_l_� [l_� [fmi� [�hog\_l� i`�

ohjo\fcmb_^�l_jilnm�[h^�jo\fcmb_^�j[j_lm�mj_]c`c][ffs�[\ion�nb_�N_m_lp_+

=� m_]ih^�g[dil� miol]_� [l_� nb_� il[f�bcmnilc_m)� chn_lpc_qm� [h^�j[lnc]cj[nils� lol[f� [jjl[cm[fm�

&LN='� ]ih^o]n_^�qcnb�j_ijf_�hiq�fcpcha�[lioh^�nb_�N_m_lp_+� Pb_m_�jlipc^_� _rjf[h[ncihm�

[h^� g[hs� j_lmih[f� chmcabnm� chni� nb_� jli]_mm_m� [h^� _p_hnm� l_]il^_^� ch� nb_� [l]bcp_m+� E�

]ih^o]n_^�4-�n[j_^�chn_lpc_qm�[lioh^�nb_�N_m_lp_�`lig�I[b[g\[f[q_�ni�Pifib[�[h^�[fmi�

ch�nb_�Nopo�p[ff_s+� Iimn� i`�nb_m_� q_l_�qcnb�ih_� il� nqi� j_ijf_8� mig_�q_l_� ]ih^o]n_^� ch�

aliojm+� E� fcmn_h_^�ni�nb_� chn_lpc_qm�mbilnfs�[`n_l�nb_s�q_l_�n[e_h�[h^�mogg[lcm_^�nb_g�ch�[�

hin_\iie+�Iimn�chn_lpc_qm�q_l_�]ih^o]n_^�ch�Oq[bcfc)� mig_�ch�I[[m[c+� Eh�_[]b�mo\*pcff[a_�

qb_l_� E�q[m� ]ih^o]ncha� chn_lpc_qm)� chcnc[f�g__ncham�q_l_� b_f^�qcnb� l_jl_m_hn[ncp_m� i`�nb_�

pcff[a_� il� mo\*pcff[a_� aip_lhg_hn� ni� chnli^o]_� nb_� l_m_[l]b� [h^� mj_]c`c]� ko_mncihm� nb[n�

qiof^�\_�[^^l_mm_^+�E�[fmi�g_n�[h^�]ill_mjih^_^�qcnb�`ilg_l�N_m_lp_�i``c]c[fm+

?_ln[ch� aliojm� [l_� gil_� pcmc\f_� ch� nb_� l_]il^m� nb[h� inb_lm+� Io]b� i`�nb_� [nn_hncih� i`�nb_�

[l]bcp_m� [h^� nb_� gil_� l_]_hn� l_]il^m� b[m� `i]om_^� ih� nb_� I[[m[c� [h^� L[l[eosi� j_ijf_m+�

Pb_m_� j_ijf_� [l_� [� gchilcns� ch� nb_� [l_[+� Pb_s� [nnl[]n_^� [nn_hncih� f[la_fs� \_][om_� nb_s�

]ihnliff_^�go]b�i`�nb_�][nnf_�ih�nb_�jf[chm�i`�O[g_�[h^�Hombini�@cmnlc]nm�[h^�\_][om_�nb_cl�

j[nn_lhm� i`� nl[hmbog[h]_� jlip_^� mi� b[l^� ni� [^gchcmn_l+� =m� nbcm� nb_mcm� `i]om_m� ih�

j[mnil[fcmnm)�nb_�q_cabn�i`�̂ _n[cf�[\ion�nb_m_�aliojm�cm�q_f]ig_+�Pb_s)�biq_p_l)�[l_�\on�nqi�

[giha� m_p_l[f� j[mnil[f)� [ali*j[mnil[f� [h^� bohn_l*j[mnil[f� aliojm+� Pb_� L[l_)� G[g\[� [h^�

O[g\[[�[fmi�iqh�]ihmc^_l[\f_�hog\_lm�i`�mni]e�b_l_+�Pb_�l_]il^m�[\ion�nb_g�[n�Ieig[tc�

[l_�hin�jlijilncih[f�ni�nb_cl�hog\_lm�il�nb_�cgjiln[h]_�i`�nb_cl�h__^m+
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Pb_�miol]_m�i`�nbcm�\c[m�ch�`[piol�i`�nb_�I[[m[c�[h^�L[l[eosi�[l_�m_p_l[f+�Bclmn)�[�hog\_l�i`�

miol]_m�moaa_mn�nb[n�nb_�I[[m[c�[h^�L[l[eosi�aliojm�[jj_[l�ni�b[p_�\__h�bcabfs�^_j_h^_hn�

ih�fcp_mni]e�[h^�q_l_� nb_l_`il_�b_[pcfs�bcn�\s�_r]fomcih�`lig�nb_cl�al[tcha�alioh^m+� Pb_s�

q_l_�gincp[n_^�ni�jlin_mn�[a[chmn�_pc]ncih�[]]il^chafs)�[h^�nb_l_�[l_�hog_liom�[]]iohnm�i`�

nbcm�jli]_mm+

O_]ih^� [�hog\_l�i`�]ifihc[f� i``c]c[fm� q_l_� j[lnc]of[lfs� ]ih]_g_^�qcnb� nb_m_� aliojm� [h^�

qlin_� go]b� [\ion� nb_g� ch� nb_� _[lfs� .62-m+� Kh_� i`� nb_m_)� nb_� f[n_� Il� Bim\liie_� q[m�

]ih]_g_^�qcnb�I[[m[c� cmmo_m� `il�go]b�i`�bcm� fc`_+� =m� [�]ifihc[f� i``c]c[f�qb_h�Ieig[tc�

q[m�`clmn�_mn[\fcmb_^)�b_�b[^�\__h�j[lnc]of[lfs�e__h�ni�mj_[e�oj�`il�nb_�lcabn�i`�nb_�L[l[eosi�

[h^�I[[m[c� ni� om_� nb_� N_m_lp_)� [fnbioab� b_� q[m� jl_j[l_^� `il� L[l_� [alc]ofnol[fcmnm� ni� \_�

_r]fo^_^%X+� D_� f[n_l� \_][g_� ]ihm_lp[nil� i`�nb_�Jailihaili� ?ihm_lp[ncih� =l_[+� D_� q[m�

_gjfis_^� [m� [� ]ihmofn[hn� \s� nb_� Ehn_lh[ncih[f� Ehmncnon_� i`� nb_� Ahpclihg_hn� [h^�

@_p_fijg_hn� &EEA@'� ni� chp_mnca[n_� nb_� jfcabn� i`� j[mnil[fcmnm� l_mc^_hn� [lioh^� Ieig[tc�

mbilnfs�[`n_l�j[mnil[fcmnm�b[^�\__h�]f_[l_^� `lig� nb_�N_m_lp_+� Pb_�^[n[�]iff_]n_^�\s�bcg� ch�

.66/� mbiqm�]b[l[]n_lcmnc]� ]ih]_lh� `il�nb_�I[[m[c� [h^�L[l[eosi)� [a[ch�ni� nb_� _r]fomcih�i`�

nb_� L[l_)� O[g\[[� [h^� G[g\[XÄ+� Pb_� f[mn� nbl__� aliojm� b[p_� \__h� [``_]n_^� gil_� nb[h� bcm�

l_]il^m�moaa_mn+

=�nbcl^�miol]_�i`�\c[m�]ig_m�`lig�nb_�jifcnc]m�i`�]oll_hn�ijjimcncih�ni�nb_�_pc]ncihm)�[h^�nb_�

chn_lh[ncih[fcm[ncih� i`�nb_� ijjimcncih+� Pb_�JCKm� qbc]b� [l_� mojjilncha� nb_� ijjimcncih� ni�

_pc]ncih� [l_� åch^ca_hiom�j_ijf_mç� ila[hcm[ncihm+� Pb_� ]ihmncno_h]s� [h^� ij_l[ncihm� i`�nb_m_�

ila[hcm[ncihm�[l_�mnlihafs�mb[j_^�\s�_nbhc]�]lcn_lc[+�Pb_m_�ila[hcm[ncihm�ch�nolh�^_lcp_�nb_cl�

mnl_hanb� [h^� `oh^cha� `lig�nb_� aliqcha� chn_lh[ncih[f� chn_l_mn� ch� åch^ca_hiom�j_ijf_mç+� Pb_�

chn_lh[ncih[f� mojjiln�b[m�acp_h�[�fio^_l�pic]_�ni� mig_�aliojm+�Pb[n�b[m� ch�nog�mb[j_^�nb_

PJ=�Bcf_� 4/0,EEE� *�Pb_�@_p_fijg_hn�i ` �nb_�Hiq_l�=l_[m)�Jilnb�L[l_)� Bim\liie_� .6208� PJ=�Bcf_� EE,2� *� ãPb_�I[m[c� ch�
O[g_�@cmnlc]n�qcnb�j[lnc]of[l�l_`_l_h]_�ni�nb_�Pifib[�I[[m[cå+

E� [g� al[n_`of� ni� ?b[lf_m� H[h_� i ` �nb_� EEA@� [h^� G_g[f� `il� f_nncha�g_� m__� nb_� ^i]og_hnm� nb[n�Il� Bim\liie_� ]iff_]n_^+�
Pb_m_� j[j_lm� b[p_� \__h� qlcnn_h� oj� [h^� jo\fcmb_^� ch� Iomn[`[� %.664&� �7]QK[QWV� W N �AIZ[WYITQZ[Z�NYWU � [PM� >SWUIaQ� 8IUM�
BMZMY]M� QV�DIVaIVQI0�3V�9 QZ[WYQKIT�BM]QM^$��L[mnil[f�H[h^�P_hol_�O_lc_m�Ji+� 5)� EEA@+
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gimn� l_]_hn� chmn[h]_m� i`�jlin_mn� [h^� l_mcmn[h]_� [h^� j[lnc]cj[ncih� ch� nb[n� jlin_mn� mo]b� nb[n�

inb_l�aliojm)�chn_l_mnm�b[p_�hin�\__h�]f_[lfs�b_[l^+

En�cm�hin�[fq[sm�jimmc\f_�ni�m__�nblioab�nb_�a[jm�[h^�mcf_h]_m�ni�oh^_lmn[h^�qb[n�q[m�aicha�

ih� qcnb� nb_m_� aliojm+� Eh� mig_� q[sm� nbcm� nb_mcm� cm� l_mnlc]n_^� ni� i\m_lp[ncihm� ojih� I[[*�

mj_[echa� j[mnil[fcmnm+� Sb_l_p_l� jimmc\f_� E� b[p_� \li[^_h_^� nb_� m]ij_� ni� ^cm]omm� nb_�

]ih^cncihm�[h^�chn_l_mnm�i`�inb_l�j[mnil[f�aliojm+

Hcp_mni]e�^[n[

Pb_�`ch[f� miol]_�q_l_� nb_�J[ncih[f�Hcp_mni]e�[h^�Dog[h�]_hmom� ^[n[�[h^�nb_�l_]il^m�i`�

fcp_mni]e� g[le_nm� [h^� al[ch� jlc]_m+� =ff� q_l_� fi][n_^� ch� @cmnlc]n� [h^� N_acih[f� K``c]_m+�

Oig_�l_]il^m�[fmi�b[p_�\__h�l_]ip_l_^�`lig�@cmnlc]n)�N_acih[f�il�J[ncih[f�[l]bcp_m+

Jih_� i`� nb_m_� ^[n[� [l_� jli\f_g� `l__+� ?iohnm� i`� fcp_mni]e� [h^� j_ijf_� [l_� hinilciomfs�

ohl_fc[\f_+� En� cm� jli\[\f_� nb[n� nb_� fcp_mni]e� ]_hmom_m� [l_� oh^_l_mncg[n_m)� [m� j_ijf_� [l_�

a_h_l[ffs�q[ls�[\ion�l_p_[fcha�nb_�hog\_l�i`�nb_cl�][nnf_�`il�`_[l�nb[n�nb_�aip_lhg_hn�b[m�

^_mcahm�ojih�nb_cl�b_l^m� il�ih�nb_� n[r� l_nolhm� `lig� nb_g+� ?iohnm�q_l_� mig_ncg_m�g[^_�

\s� _hog_l[nilm� nb_gm_fp_m)� [n� inb_l� ncg_m� nb_s� q_l_� l_jiln_^� \s� nb_� biom_bif^� b_[^+�

>inb�[l_�pofh_l[\f_�ni�g[hcjof[ncih�`il�cn�cm�jimmc\f_�`il�[�b_l^�iqh_l�ni�^cl_]n�bcm�][nnf_�

_fm_qb_l_)� mbiof^� b_� h__^� ni)� domn� [m� b_� g[s� oh^_l*l_jiln� bcm� b_l^+� Eh� nb_� m[g_� q[s)�

g[le_n�^[n[�mbiof^�hin�\_�n[e_h�[n�`[]_�p[fo_�`il� mcgcf[l�l_[mihm+� Pb_m_�[l_�^cm]omm_^�ch�

gil_�^_n[cf�ch�]b[jn_l�m_p_h�&j[a_�/-4*6'+

Oig_ncg_m� fcp_mni]e� ]_hmom� ^[n[� l_`_l� ni� nb_� hog\_l� i`� åe__j_lmç� i`� nb_� fcp_mni]e�

l_]il^_^+� Diq_p_l� cn� cm� hin� ]f_[l�qb_nb_l� nb_s� [l_� l_`_llcha� ni� biom_bif^� b_[^m)� il� nb_�

f_[^_lm� i`� Ub`Tf� ]igjlcmcha� m_p_l[f� biom_bif^m+� J_cnb_l� ^i� nb_s� m[s� biq� f[la_� nb_�

biom_bif^m� [l_+� En� cm� [fmi� hin� [fq[sm� ]f_[l� qb_nb_l� nb_� b_l^m)� il� nb_cl� iqh_lm)� [l_�

j_lg[h_hn�l_mc^_hnm�il�m_[mih[f�cggcal[hnm+
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Oo]b�jli\f_gm�][h�\_�^_[fn�qcnb�jlipc^_^�nb_�^[n[�[l_�hin�jomb_^�nii� `[l+� En�cm� cgjiln[hn�

ni� e__j� ch�gch^� nb_� ^cl_]ncih� ch�qbc]b� _[]b�i`�nb_m_� \c[m_m� cm� fce_fs� ni�jomb�nb_� l_mofnm)�

[h^� qb_nb_l� nbcm� ^cl_]ncih[f� \c[m� []nm� ni� i\m]ol_� jl_^c]n_^� nl_h^m� il� [lnc`c]c[ffs� ]l_[n_�

nb_g+� E`�a_h_l[f�nl_h^m�[l_�[jj[l_hn)�[h^�c` �̀ ch^cham�[l_�mojjiln_^�\s�inb_l�^[n[)�[h^�c`�nb_�

`ch^cham� [l_�ohfce_fs�ni� \_� nb_� [ln_`[]nm� i`�[]ehiqf_^a_^�\c[m_m)� nb_h� cn� cm� l_[mih[\f_� ni�

moaa_mn�nb[n�nb_�nl_h^m�l_jl_m_hn�l_[f�]b[ha_m+

Oogg[ls

Pb_�]_hnl[f�ai[fm�i`�nb_m_�g_nbi^m�[l_�nqi`if^+� Bclmn)� E�b[p_�[nn_gjn_^�ni� f_[lh�[\ion�nb_�

]oll_hn�`ilgm�i`�fcp_fcbii^�jl[]ncm_^�\s�j[mnil[fcmnm�qbi�q_l_�_pc]n_^�`lig�Ieig[tc�[h^�

qbi�[l_�hiq�fcpcha�[lioh^�nb_�N_m_lp_+� O_]ih^)� E�b[p_�nlc_^�ni�\ocf^�oj�[�jc]nol_�i`�nb_�

l_acihçm�j[mn�[h^�i`�j[mnil[fcmnmç� bcmnils+� E�nls�[h^�]ig\ch_�nb_� nqi� m_nm�i`�^[n[� ch�il^_l�

ni� m_n�Ieig[tcçm� j[mnil[fcmnm� chni� nb_� ]ihn_mn� i`�j[mnil[fcmnm� _fm_qb_l_)� [h^� ch� il^_l� ni�

f_[g�gil_�[\ion�nb_�q[s�ch�qbc]b�j[mnil[fcmg�b_l_�b[m�]b[ha_^�[m�[�l_mofn�i`�_pc]ncih+� Eh�

nb_�h_rn�]b[jn_lm� E�jl_m_hn�nb_� `ch^cham�i`�nb_�bcmnilc][f� l_m_[l]b)� [h^�acp_� [h�[]]iohn�i`�

nb_�bcmnils�i`�j[mnil[fcmg�ih�nb_�jf[chm�\_`il_�[h^�[`n_l�nb_�a[t_nn_g_hn�i`�nb_�N_m_lp_+
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?b[jn_l�Pbl__

Pb_�bcmnils�i`�nb_�jf[chm

Eh�nbcm�]b[jn_l�E�]ihmc^_l�nb_�bcmnils�i`�nb_�jf[chm�oj�ohncf�nb_�ncg_�i`�nb_�a[t_nn_g_hn�

i`�nb_� N_m_lp_+� E� ionfch_� nb_�h[nol_� i`�j[mnil[f� i]]oj[ncih�\_`il_� nb_� ]ifihc[f�j_lci^�

[h^� nb_h� ]ihmc^_l� ]ifihc[f� ^_[fcham� qcnb� nb_� j[mnil[fcmnm� `ioh^� nb_l_+� E� mbiq� nb[n�

chcnc[f� [nn_gjnm� ni� ]ihnlif� j[mnil[fcmnm� [lim_� `lig� [^gchcmnl[ncp_� l_kocl_g_hnm�

l_mnlc]ncha� _nbhc]� aliojm� ni� ]_ln[ch� [l_[m+� E� moaa_mn� nb[n� nb_m_� [nn_gjnm� `ioh^_l_^� [m�

nb_s� ^_hc_^� j[mnil[fcmnmç� h__^� ni� gip_� qc^_fs)� [h^� \_][om_� nb_s� [mmog_^� [h�

ch[jjlijlc[n_� lcac^cns� ni� _nbhc]� ^cpcmcihm+� E� [lao_� nb[n� nb_� bcmnils� i`�nb_� [l_[� \_`il_�

Ieig[tcçm�a[t_nn_g_hn�g_[hn�nb[n�cnm�l_miol]_m�qiof^�ch_pcn[\fs�\_�]ihn_mn_^�ih]_�cn�

q[m�]l_[n_^+�I[jm�mbiqcha�jf[]_m�l_`_ll_^�ni�ch�nb_�n_rn�[l_�[n�nb_�\[]e�i`�nb_�nb_mcm+

Ehnli^o]ncih

Pb_� bcmnils� i`� om_� [h^� aip_lhg_hn� i`� nb_� jf[chm� cm� ]b[l[]n_lcm_^� \s� ]ihnchocns+�

L[mnil[f�jl_m_h]_�b[m�p[lc_^�[]]il^cha�ni�nb_�[p[cf[\cfcns�i`�q[n_l�[h^�al[tcha�[h^�nb_�

l_mnlc]ncihm� i`�q[l`[l_)� ^cm_[m_� [h^� l[c^cha+� ?ifihc[f� [h^� Eh^_j_h^_hn� aip_lhg_hnm)�

b[p_� \__h� ]ihncho[ffs� e__h� ni� l_mnlc]n� nb_� gip_g_hn� i`�j[mnil[fcmnm� [h^� ]b[ha_� nb_�

h[nol_� i`�nb_� b_l^cha� nb_s� jl[]ncm_^+� ?ihn_mnm� \_nq__h� nb_� nqi� mc^_m� ^igch[n_� nb_�

l_]il^m�i`�nb_�nq_hnc_nb�]_hnols+

Eh� mig_� q[sm)� nb_� _mn[\fcmbg_hn� i`�Ieig[tc� ch� .62.� domn� [^^_^� [hinb_l� f[s_l� i`�

l_aof[ncihm� ni� nbim_� [fl_[^s� l_mnlc]ncha� nb_� gip_g_hn� i`�j_ijf_� [h^� fcp_mni]e+� Pb_�

N_m_lp_�\_][g_�chmnlog_hn[f� ch�cgjimcha�nb_�aip_lhg_hnçm�qcff�ih�j[mnil[f�jl[]nc]_8�

j[mnil[fcmnm� ]ihncho[ffs� ijjim_^)� l_mcmn_^� [h^� _p[^_^� nb[n�qcff+� Diq_p_l)�domn�\_`il_�

a[t_nn_g_hn)� nb_l_� i]]oll_^� [� q_ff� ^i]og_hn_^� m_ko_h]_� i`� _p_hnm� nb[n� g[e_� cn�

]ihp_hc_hn�ni�nl_[n�nb_�bcmnils�i`�nbcm�[l_[�ch�nqi�j[lnm7� nb[n�i`�nb_�jf[chm�&nbcm�]b[jn_l'�

[h^� nb[n� i`� nb_� N_m_lp_� &]b[jn_l� `iol'+� Pb_� _p_hnm� jlcil� ni� nb_� _mn[\fcmbg_hn� i`
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Ieig[tc� bcabfcabn� nb_� ^cmdoh]ncihm� \_nq__h� j[mnil[f� h__^m� [h^� aip_lhg_hn� jf[hm+�

Pb_s�jlipc^_�nb_�m_nncha�[a[chmn�qbc]b�nb_�bcmnils�i`�nb_�N_m_lp_�][h�\_�oh^_lmnii^+

N_mc^_h]_�ih�nb_�jf[chm�\_`il_�]ifihc[f�]ihnlif

Pb_� _[lfs� i]]oj[hnm� i`� nb_� Ieig[tc� jf[chm� q_l_� j[ln� i`� [� gcrnol_� i`� aliojm�

]iff_]ncp_fs�][ff_^�nb_�__b\^bcP� Eh�nbcm�l_acih�nb_s�q_l_�a_h_l[ffs�ehiqh�[m�nb_�Gq[pc�

il� Gq[`c)� [fnbioab�gil_� mj_]c`c]� n_lgm� `il� j[lnc]of[l� mi]c_nc_m� _gjfis� [� p[lc_ns� i`�

h[g_m� ch]fo^cha� Hog\q[)� Dog\q[)� I\[l[poc)�I\[l[qo_)� >[l[\oso� il�>[l[aosof�

Pb_cl� ^_m]_h^[hnm� ch� nbcm� [l_[� [l_� hiq� ][ff_^� nb_� L[l[eosi)� qbc]b� fcn_l[ffs� g_[hm�

åq_ff�i``�ch�n_lgm�i`�fcp_mni]e%W�Pb_�Gq[pc� mb[l_�[�]iggih�bcmnils�qcnb�nb_�I[[m[c�

\on�nb_s�`ioabn�_[]b�inb_l� ch� nb_�?_b\^bc�q[lm� nb[n�^igch[n_^�nb_�jf[chm� `il�go]b�i`�

hch_n__hnb�]_hnolsX

Pb_l_� [l_� m_p_l[f� l_`_l_h]_m� ni� Gq[pc� i]]oj[ncih� ch� nbcm� l_acih+� Bim\liie_)� ]cncha�

H_g_hs_)� qlin_� nb[n� nb_� L[l[eosi� _hn_l_^� nb_� Pifib[� [l_[�h_[l� nb_� ]oll_hn�G_hs[� *�

P[ht[hc[� \ioh^[ls� [n� nb_� \_achhcha� i`�nb_� hch_n__hnb� ]_hnols)� [h^� nb[n� nb_� I[[m[c�

`iffiq_^�[�`_q�s_[lm� f[n_lX+� Eh�nb_� f[n_� .51-m�Gl[j`�hin_^�nb[n�nb_�qcf^_lh_mm�\_nq__h�

nb_� ]i[mn� [h^�P_cn[�b[^� l_]_hnfs� å\_]ig_� ch`_mn_^�qcnb�S[eo[`c� [h^�C[ff[ç� [h^� nb[n�

nb_� Gq[pc� åch`_mn_^� nb_� ]iohnlc_m� [^d[]_hn� ni� nb_� m_[� ]i[mnçX+� D_� l_]il^_^� nb_s� b[^�

l_mifp_^�ni�i]]ojs�nb_�G[^c[li�bcff�&[fmi�ehiqh�[m�Gcmca[o'�[�fcnnf_�\_`il_�b_�nl[p_ff_^�

nb_l_X+� Cocff[ch)� ih�nb_�\[mcm� i`�nl[^_lmç� []]iohnm� ch�nb_� f[n_� .51-m)� f[\_ff_^�[� mcgcf[l�

bchn_lf[h^�[m� åKo[*Gio[pcç)� [h^�l_jiln_^� nb[n�nb_� m[g_� alioj�b[^� `ilg_lfs�i]]ojc_^�

å>ig\iocç� [h^� åGc^[haa[*^[haa[ç)� ^ls� jf[]_m� nqi� [h^� nbl__� ^[sm� diolh_s� \_bch^�

R[ha[� l_mj_]ncp_fs(+� Ocgcf[lfs�Pbilhnih�hin_^�nb[n� [�jf[]_� ][ff_^� Oiailini)� h_[l� nb_

$� S[ff_l)� .6467� .12+
X�S[ff_l)� .6467� .2/*.238�Nca\s)� .6527� 4+
X� Nca\s)� .6527� 4+
>_gnm_h)� .6468�S[ff_l)� .646+

X� PJ=�Bcf_� EE,2� *�/1,1,20)�D+=�Bim\liie_$m�l_jiln�$I[[m[c�lcabnm� ch�nb_�G_hs[�\il^_l�[l_[$+� Bil� fi][ncih� i ` �jf[]_m� m__�
g[jm�[nn[]b_^�[n�nb_�\[]e�i ` �nbcm�nb_mcm+

X�Gl[j`)� .53-7� ///8� .5217� 2+
X�Gl[j`)� .53-7� 03/+

'�Cocff[ch)�J i�@[n_7� pif� EE)� /56+� I_s_l)� %.56.&�g[lem�Gc^[ha[^[ha[�ih� bcm� lion_�g[j� [m� [\ion� ih_� ^[såm�diolh_s�
_[mn�i ` �G cfcg[haåig\_+
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å@[fiihc� Ncp_lç� nqi� ^[sm� diolh_s� `lig� R[ha[� b[^� å`ilg_lfs� \__h� [� mn[ncih� i`�nb_�

S[eo[`cçX

Pb_�g[ch� [l_[�i`�Gq[pc� i]]oj[ncih�q[m�jli\[\fs� ch� nb_�q_mn_lh� j[ln� i`�nb_� ]i[mn[f�

bchn_lf[h^+� Gl[j`� l_]il^_^� nb_cl� big_f[h^� jlij_l� ni� \_� [� f[h^� ][ff_^� G[jn_c)� il�

G[jon_c)�hilnb�i`�Gcfcg[hd[liçÑ+�Pbigjmih�qlin_�nb[n�ch�nb_�`clmn�^_][^_m�i`�nb_� .5--m�

nb_�Gq[pc�i]]ojc_^7

ånb_� f[la_� ^cmnlc]n� fscha� \_nq__h� Gcfcg[hd[li)� Qaihi� &Qaq_hi'� [h^�

L[l_)�nb_�bcffm�i`�P_cn[�[h^�Qm[g\[l[+�Pbcm�f[la_�l_acih�cm�ehiqh�ni�nb_�

I[[m[c�[m�I\[l[pocçã +

J_q�hin_^�nb[n7

åPb_� S[eo[pc� `ilg_lfs� i]]ojc_^� nb_� qbif_� i`�nb_� jf[chm� [lioh^� nb_�

\[m_� i`�Iiohn� Gcfcg[�Jd[li)� [fmi� nb_� _rn_hmcp_� nl[]nm� fscha� \_nq__h�

P[p_n[� [h^� Fcj_)� ih� nb_� ih_� b[h^� [h^� nb_� P[cn[� giohn[chm)� ih� nb_�

inb_lç+çX

S[ff_l� l_]il^_^� nb[n� \_nq__h� nb_� L[ha[hc� [h^� nb_� P[h[� lcp_l� nb_l_� fcp_^)� [gihamn�

inb_lm)� [� fiim_� [ffc[h]_� i`�nb_� Efiiaif[f[)� >[l[aoso� [h^�;a^TaZ� X� BX`ToR'� >_gnm_h�

mn[n_^�nb[n�nb_�[l_[�hilnb*_[mn�[h^�mionb�_[mn�i`�Gcfcg[hd[li�q[m�][ff_^�I\[l[qoc)�[h^�

q[m�jli\[\fs�nb_�ilcach[f�big_�i`�nb_�>[l[aosoã +

N_mc^_h]_� ih� nb_m_� jf[chm� q[m� ]ihmnl[ch_^� \s� [lc^cns)� ^cmlojn_^� \s� q[lm� [h^�

chn_lgjn_^� [fnia_nb_l� \s� ion\l_[em� i`�^cm_[m_+� Pb_� f[]e� i`�q[n_l�g_[hn� jijof[ncihm�

q_l_� fiq� [h^� \[ll_^�gimn� [l_[m� `lig� [ff� _r]_jn� m_[mih[f� om_+� =]]_mm� ni� nb_� jf[chm�

^_j_h^_^�ih�]ihnliffcha�nb_�^ls�m_[mih�al[tcha�[l_[m+�Cocff[ch�qlin_�i`�[�nl[^cha�lion_

X�Pbilhnih)�^c[ls�_hnls�1,.-,.53.+
$Ç�Gl[j`)� .53-7� /03)� 03.+
ä � Uioha)� .63/7� ./5+
ä �J_q)� .5407022 +
ä �S[ff_l)� .6467� .2/*.23)�I[j�/+�7VSIVO�M�=MUI �[l_�[fmi�][ff_^�7SIVO�=MUI �
ä �>_gnm_h)� .646\7� ..6+
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ni� H[e_� åCocjxç� &Fcj_<'� qbc]b� [jjlircg[n_fs� `iffiq_^� nb_� fch_� i`� nb_� ]oll_hn�

chn_lh[ncih[f�\ioh^[ls%X�D_�^_m]lc\_^�cn�[m7

å� oh� j[sm� ^xm_ln� i}� fçih� h_� l_hiop_ff_� ko_� ^c``c]cf_g_hn� m_m�

jlipcmcihm+ãX

D_� mj_]c`c][ffs�g_hncih_^� åG_lcg[*Jaig\_ç� qb_l_� nb_l_� q[m� [� bcff� [h^� [� m_[mih[f�

jiiHf� En� jli\[\fs� l_`_ll_^� ni� åGcfcg[haçig\_ç)� [� bcff� `ioh^� [n� nb_� doh]ncih� i`�nb_�

jl_m_hn�Hombini� *� O[g_�@cmnlc]n�\ioh^[ls�[h^�nb_� chn_lh[ncih[f�\il^_l+� D_�hin_^�nb[n�

nb_�jf[]_�cm�`l_ko_hn_^�\s�_f_jb[hn�bohn_lm�\on�nb[n�inb_lqcm_7

åH_�j[sm�_mn�chb[\cnx�_n�m[hm�]iolm�^ç_[o+ãÑ

Ocgcf[lfs� Pbilhnih)� qbi� nl[p_ff_^� `lig� G[mca[o� ni� Cihd[� ch� Fofs� .53.� &nb_� ^ls�

m_[mih'�qcnb�Rih�^_l�@_]e_h)� [h^�qbi�q[m� aoc^_^�\s�[h�_f_jb[hn�bohn_l�qbi� eh_q�

nb_�jf[]_)�^_m]lc\_^�nb[n�j[ln�i`�nb_�]iohnls�[m�qcnbion�q[n_l� Pb_m_�_rjfil_lm�h_[lfs�

mo]]og\_^� `lig� nbclmn� ch� [h� [l_[� nb[n� q[m� jli\[\fs� qcnbch� nb_� jl_m_hn� ^[s� O[g_�

m_]ncih�i`�nb_�N_m_lp_�[h^�h_[l�nb_�jl_m_hn� chn_lh[ncih[f�\ioh^[lsXã+�H[n_l�I_s_l�b[^�

\_[n�bcm�jiln_lm�qbi�q_l_�`[chn�`lig�nbclmn�h_[l�Cihd[)�[h^�q[m�^cm[jjichn_^�nb[n�[l_[m�

qbc]b� ]iof^� n__g�qcnb� [hcg[fm� ]iof^� \_]ig_� mi� ^ls� [h^� \[ll_h�qcnbion� mcabn� i`�[�

mchaf_�bii`Xå+

=�g[dil� ^cmlojncih� ni� j[mnil[f� l_mc^_h]_� ch� nb_m_� jf[chm� q[m� nb_� ?_b\^bc� q[lm� ch� nb_�

_[lfs�hch_n__hnb�]_hnols+� Ehcnc[ffs�^cmjf[]_^�Gq[pc�aliojm�g[s�b[p_�gip_^�h_[l_l�nb_�

]i[mn)� [m� Gl[j`� l_jiln_^)� \on� nb_� inb_l� []]iohnm� i`� p[][n_^� l_mc^_h]_m� moaa_mn�

i]]oj[ncih� nb_l_� ^c^� hin� f[mn+� Pb_� q[lm� l_mofn_^� ch� nb_� _p_hno[f� _gcal[ncih� i`� nb_

? `�LNK�BK�6/2,.23+
å[�^_m_ln� f[h^�qb_l_�ih_�][h�ihfs�l_jf_hcmb�mojjfc_m�qcnb�^c``c]ofns+å� Cocff[ch)�J i�^[n_7� pif� EE)� /6-+�
Cocff[ch)�J i �^[n_7� pif�EE)� /6-+

$Ç� ãPb_�]iohnls� cm�ohi]]ojc_^�[h^�qcnbion�lcp_lm�il�mnl_[gm+å� Cocff[ch)�J i �^[n_7� pif� EE)� /6-+
=hih)� .5327� .5+
Pbilhnih)� ^c[ls�_hnlc_m� E/ *E2 ,4 ,E5 3 E +
>[og[hh)� .56-7� 55*56+
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i]]oj[hnm�i`�nb_� åS[eq[`c�qcf^_lh_mmç)� ni� nb_�hilnb�[h^�ni�nb_�mionb)�qb_l_�nb_s�niie�

l_`oa_�qcnb�inb_l�aliojmXf�Iimn�_rjfil_lmç� []]iohnm�]ig_�[`n_l�nbcm�_p[]o[ncih+

Pb_� Gq[pc� qbi� `f_^� mionb� niie� l_`oa_� ch� nb_� L[ha[hc� lcp_l� p[ff_s� [h^� [fiha� nb_�

mionb_lh� _^a_� i`� nb_� Qm[g\[l[� giohn[chm� [fihamc^_� ]ofncp[nilm� [h^� inb_l� l_`oa__�

j[mnil[fcmnm� _rj_ff_^� `lig� nb_� Ocg[hd[li� jf[chmXW� S[ff_l� l_jiln_^� nb[n� Alb[l^n�

^_m]lc\_^� nb_� jf[chm� \_nq__h� nb_� L[l_� [h^� Qm[g\[l[� giohn[chm� [h^� \_nq__h� nb_�

Ieig[tc� [h^� L[ha[hc� lcp_lm� [m� [h� [l_[�qb_l_� å[ff� Gq[`c)� Vcao[� [h^�I[[m[c� \[nnf_m�

[l_�^_]c^_^ç Gl[j`�hin_^�nb[n�nb_�;a^TaZ�BX`T�q_l_�^lcp_h�ion� i`�nb_cl� f[h^m� [h^�

`f_^�ni�P[p_n[�[h^�nb_h]_�nb_�L[ha[hc�Ncp_AX�J_q�a[p_�[h�[]]iohn�i`�nb_�jli]_mm�`il�

nb_� Gq[pc� a_h_l[ffs� [h^� [fmi� cffomnl[n_^� nb_� `f_rc\f_� _nbhc]cns� qbc]b� q_� b[p_� m__h�

]b[l[]n_lct_m�nb_�l_acih7

åEh� nb_� ]iolm_� i`�ncg_� nb_�I[m[c)� _g_lacha� `lig� nb_�q_mn)� mq_jn�ip_l�

nb_� ij_h�jf[chm)� mgin_� nb_�S[eo[pc� [h^� m][nn_l_^� nb_g� ni� nb_�qch^m)�

f_[pcha)� biq_p_l)� nb_� S[n[p_n[� ch� nb_cl� `il_mn� `[mnh_mm_m� ch� j_l`_]n�

m_]olcns+� Pb_�S[eo[pc)� li\\_^�i`�[ff� [h^�]igjf_n_fs�\lie_h�oj)� mig_�

q[h^_l_^� nbcm�q[s�[h^� mig_� nb[n)�qbcf_�g[hs� nolhcha� ni� nb_cl� `lc_h^m�

nb_�S[n[p_n[)� [me_^� [h^� `ioh^� l_`oa_�qcnb� nb_g+� Ap_l� mch]_� nb_� nqi�

j_ijf_m� b[p_� fcp_^� nia_nb_l)� [mmcgcf[ncha� gil_� [h^� gil_� ni� _[]b�

inb_lçm�b[\cnm�[h^�gi^_m�i`�fc`_+� Pb_�S[n[p_n[)�biq_p_l)� m__g�ni�b[p_�

\__h�`[l�gil_�ch`fo_h]_^�\s�nb_�S[eo[pc�nb[h�pc]_�p_lm[8� `il�nb_s�b[p_�

\_]ig_� Gceo[pcct_^� nf\V#� ch� [fgimn� _p_lsnbcha� \on� nb_� acpcha� oj� i`�

[alc]ofnol[f� jolmocnm)� qb_l_[m� nb_� S[eo[pc� l_g[ch� S[eo[pc� mncff)�

_r]_jn� nb[n� `lig� h_]_mmcns� nb_s� b[p_� nolh_^� ni� nb_� ]ofncp[ncih� i`�nb_�

micf+åXX

// S[ff_l)� .6467�I[j�3+
S[ff_l)� .6467� 0./8� F[]i\m)� .6327� 5/8�Dolme[ch_h)� .6517� 4.*5/8� >_c^_fg[h)� .63-7� /14*58� >[og[hh)� .56.7� /43*

4+
Alb[l^n�^c[ls�_hnls�Ji+� 2+� K]ni\_l� .520+� ?cn_^� ch�S[ff_l)� .6467� 24+
Gl[j`)� .5217� 1*2)� ]cn_^� ch�C[f[ns)� .660\7� 41+
J_q)� .5407� 022*3+� ? `�I_s_l� .56.7� 53*4+
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Blig�nb_m_�l_`oa__�[l_[m)�jijof[ncihm�[jj_[l�ni�b[p_�l_]ip_l_^�mig_qb[n�[h^�\s�nb_�

f[n_� hch_n__hnb� ]_hnols� nb_l_� [l_� _rjfil_lmç� []]iohnm� i`�_h]iohn_lm� qcnb�hog\_lm� i`�

j[mnil[fcmnm+� Kh� nb_� _[mn_lh� mc^_� i`�nb_� Ieig[tc� a[j+� =l]b^_[]ih� L[lf_l)� qbi� q[m�

mn[ncih_^�ch�nb_�Qm[g\[l[�ch�nb_�f[n_� .54-m)�b_[l^�nb[n�][l[p[hm�q_l_�qihn�ni�mnij�[n�[�

åf[la_� I[[m[c� niqhç� ][ff_^� åIeig[tcç)� qb_l_� nb_s� ]iof^� nl[^_� fcp_mni]e� qcnb� cnm�

I[[m[c� l_mc^_hnm+� Pbcm� q[m� jli\[\fs� [n� nb_� mcn_� i`� nb_� jl_m_hn� Ieig[tc� pcff[a_XX+�

Fibhmnih�l_]il^_^�g__ncha� [lioh^� .)---�I[[m[c� [n�Jaoloha[)� [n�qb[n� m__g_^� fce_� [�

f[la_� g_[n� `_[mn)� ch� .551X(+� I_s_l�g_n� [� alioj� i`�I[[m[c� q[llcilm� qcnb� [� nliij� i`�

^ihe_sm�]fim_�ni�nb_� mionb*q_mn�]ig_l�i`�nb_�Qm[g\[l[m)� [h^�l_jiln_^�aii^�l_f[ncihm�

\_nq__h� nb_� I[[m[c� [h^� G[g\[� l_mc^_hnm� i`�[� pcff[a_� nb_l_� ][ff_^�Ieog\[l[XX+� H_�

Nis� l_jiln_^� m__cha� nbiom[h^m� i`�I[[m[c� ][nnf_� ih� nb_� jf[chm� \_nq__h� Ih[tc� [h^�

Cihd[�[h^�pcmcn_^�[�I[[m[c� Ub`T� ih_� biolçm�q[fe� `lig�Cihd[� ch�nb_� m_]ih^�b[f`�i`�

.56-XÄ+� Pb_� Egj_lc[f�>lcncmb�A[mn�=`lc][�?igj[hsçm�g[j� i`�A[mn�=`lc][�g[lem� mig_�

miln� i`� m_nnf_g_hn� [n� åColoha[*hcç� &Jaoloha['8� [hinb_l� g[j� ^l[qh� \s� \ioh^[ls�

molp_silm�ch� .56/�l_]il^m�q[n_lbif_m�nb_l_X%+

Diq_p_l� i]]oj[ncih� i`�nb_� jf[chm� q[m� [a[ch� ^cmgjn_^)� nbcm� ncg_� \s� ^cm_[m_� qb_h�

lch^_lj_mn� mng]e+� Eh� .56/� Ogcnb�nl[p_ff_^�[fiha�nb_� m[g_�lion_�[m�H_�Nis)� molp_scha�

nb_� =hafi*C_lg[h� \ioh^[ls+� =fnbioab� b_� g[le_^� nb_� q[n_lbif_m� [n� Coloha[hc)� b_�

[fmi�f[\_fm�nb_�Qg\[�On_jj_�[m7

åJ_[lfs�f_p_f�]iohnls�qcnb�a_hnfs�liffcha�mol`[]_8�nbilh�m]lo\8�hi�j[nbm+

Ji�q[n_l+�Ji�chb[\cn[hnmç+XX

Ocgcf[lfs� nb_� [l_[� hilnb*_[mn� i`�H[e_� Fcj_� cm� f[\_ff_^� å&l'iffcha� jf[chm� ]ip_l_^� qcnb�

nbilhm)� [jj[l_hnfs� qcf^_lh_mmç+� Eh� ]ihnl[mn� ni� H_� Nis� [h^� Fibhmnih)� b_� g_n� hi

H[mn)� .5507� 21-+
Fibhmnih)� .5537� 0-/*2+
>[og[hh)� .56-7� 61*2+
H_�Nis)� .6/57� ./-*.+
LNK�BK�6/2,.238� LNK�BK�6/2,//5,= +�
LNK�BK�6/2 ,//5 ,=
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j[mnil[fcmnm� ih� nb_� jf[chm)� [fnbioab� b_� ^c^� l_jiln� nb[n� pcff[a_m� ch� nb_� [l_[� q_l_�

mni]e[^_^�[a[chmn�nb_�nbl_[n�i`�I[[m[c�l[c^chaã +

>_nq__h�H_�Nisçm�pcmcn�[h^�Ogcnbçm� lch^_lj_mn�bcn� nb_� l_acihã +� Pb_� `clmn�]f_[l�l_]il^�

i`�lch^_lj_mn� ch� A[mn�=`lc][� []no[ffs� ]ig_m� `lig� Rih�Scmmg[hçm� ][gj[cah� oj� nb_�

Qjj_l� L[ha[hc)� q_mn� i`�nb_� L[l_�Iiohn[chm)� ch� _[lfs� .56.+� Pliijm� j[mmcha� hilnb� ch�

B_\lo[ls� hin_^� b_[fnbs� b_l^m)� [h^� l_nolhcha� mionb� ch� nb_� m[g_� gihnb� å`ioh^� nb_�

^cm_[m_� l[achaçã +� Ogcnb� i\m_lp_^� nb[n� a[g_� jijof[ncihm� q_l_� mg[ff� [h^� go]b� f_mm�

nb[h� Pbigjmih� b[^� l_jiln_^8� nb_l_� q[m� h_cnb_l� mcabn� hil� mcah� i`� \o``[fi+� D_�

mj_]of[n_^�nb[n�nbcm�q[m�\_][om_�i`�nb_�l[p[a_m�i`�nb_�l_]_hn�][nnf_�^cm_[m_ã +

Pb_� ^c``_l_h]_� \_nq__h� nb_� []]iohnm� i`�nb_� pcmcnm� i`� .56-� [h^� .56/� ]iof^� ch� j[ln�

l_`f_]n�nb_�_``_]n�i`�lch^_lj_mn�qbc]b�b[^�ecff_^�i``�nb_�][nnf_�[h^�`il]_^�j[mnil[fcmnm�ni�

`f__� _fm_qb_l_+� L[mnil[f� ]iggohcnc_m� [n�Ieig[tc�g[s�b[p_� `f_^� mionb� ni� `lc_h^m� il�

l_f[ncp_m� ch� D[h^_hc� il� >[a[gisi)� il� ^cmj_lm_^� chni� [^d[]_hn� [alc]ofnol[f�

]iggohcnc_mã +

Eh� l_j_[ncha� nbcm� j[mnil[f� bcmnils� i`�nb_� jf[chm� E� ^i� hin� q[hn� ni� fim_� mcabn� i`� inb_l�

aliojmã +� Pb_l_� q_l_�g[hs� nc_m� i`�nl[^_� [h^�gip_g_hn� \_nq__h� [alc]ofnol[fcmnm� [h^�

j[mnil[fcmnm� ih� nb_� bcffm� [h^�jf[chm+� Pl[^_� jlipc^_^�j[lnc]of[lfs� mnliha� ]ihh_]ncihmã +�

Pb_l_�q_l_� m_p_l[f� f[la_�g[le_nm�qbc]b�\_][g_� ch]l_[mchafs� cgjiln[hn�[m� nl[^_�qcnb�

nb_�]i[mn�al_q+� Eh�nb_�Ieig[tc�[l_[�nb_m_�g[le_nm�q_l_�\_fiq�nb_�L[l_�giohn[chm)�[n�

Gcbolci)� Cihd[)� Gcmcq[hc� &L[l_� m_nnf_g_hnm')� [h^� h_[l� nb_� Qm[g\[l[� giohn[chm)� [n�

@ihai� Goh^o� &[� Gq[pc� m_nnf_g_hn')� Gcncpi� [h^� I\[l[go� &G[g\[� ^igch[n_^'%XÑ+

Ogcnb)� .5617� 1/4+� Knb_l� [onbilm� hin_� nb[n� nb_m_� l[c^m� ]iof^� ilcach[n_� `lig� mig_� ^cmn[h]_� [q[s� %Oj_[l� .6647� 00)�
1-&+

Pb_�_``_]nm�q_l_�^_p[mn[ncha+� O__�H_g_hs_)� .6227� 1.*/8�S[ff_l)� .6558�>_gmn_h)� .6467� /50+
S[ff_l)� .6557� 43*4�[h^�`iinhin_� ..+

ä �Ogcnb)� .56171/4 )� 1/6+
Apc^_h]_� `il�nb_�mionb_lh�]ihh_]ncihm� cm� ch`_ll_^� `lig� fchem�i ` �]oll_hn�[h^�j[mn�l_mc^_hnm�qcnb�nb[n�[l_[+� =h� il[f�

bcmnils� n[e_h� ch� .62/� `lig� ih_� _f^_l� mn[n_m� b_�gip_^� ni�Ih[tc� `lig�D[h^_hc� %PJ=� 4/0,EEE� Jip,.62/&8� ch� .620�
nb_�@?� i ` �Hombini� l_`_ll_^� ni�Gq[pc� j[mnil[fcmnm�gipcha� ni�D[h^_hc� [h^�>[a[gisi� ni� `f__� nb_� _``_]nm� i ` �^lioabn�
%PJ=� Bcf_� 63/,.620� Hombini� @cmnlc]n� =hho[f� N_jiln� j[a_� .1&� [h^� nb_l_� [l_� l_]il^m� i ` � mni]e� gip_g_hnm� [h^�
g[llc[a_� nc_m� ni� >[a[gisi� %PJ=� 36,.� pif� EE� .0,.-,208� .0,./,20&+� Pb_� jimmc\cfcns� i ` �^cmj_lm[f� chni� h_cab\iolcha�
[alc]ofnol[f� ]iggohcnc_m� cm� ch`_ll_^� `lig�inb_l�fcn_l[nol_)� m__�^cm]ommcih� ch�]b[jn_l�ih_)� j[a_�/2*3+

Bil�[�nbilioab�[]]iohn�i ` �nb_m_�aliojm)� j[lnc]of[lfs�nb_�L[l_)� m__�G cq[mcf[åm�`ilnb]igcha�^i]nil[f� nb_mcm+�
XXGcg[g\i)� .6637� 5.*2+

B_c_lg[h)� .6417� ./1*28�Gcg[g\i)� .66.70+
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Gcg[g\i� l_]il^m� nb[n� I[[*mj_[echa� j[mnil[fcmnm� _r]b[ha_^� fcp_mni]e� `il� clih� [h^�

`ii^� qcnb� nb_� L[l_)� inb_lm� nl[^_^� m[fn� `il� nb_� m[g_% +� Arjfil_lm� [fmi� hin_^� nb_�

cgjiln[h]_� i`�nb_m_�g[le_nm+� Eh� nb_� _[lfs� .53-m� Pbilhnih� nl[p_ff_^� nblioab� nb_� [l_[�

[h^�\ioabn�jlipcmcihm� [n�Cihd[�[h^�Gcmcq[hc)� [h^�q[m�i``_l_^� fcp_mni]e�[m� jl_m_hnm8�

I_s_l�\ioabn�g[hs�jlipcmcihm� nb_l_� [fmi%(f� Fibhmnih� hin_^� nb[n� nb_� g[ch� nl[^_lm� ch�

Cihd[�mjie_�nb_�L[l_)�Vcao[)�I[[�[h^�Oq[bcfc�f[hao[a_m%XX

Iiohn[ch� ^q_ff_lm� q_l_� q_ff� []]omnig_^� ni� nb_� jf[chm� nblioab� qbc]b� nb_s� i`n_h�

gip_^+� Pb_� jf[chm� q_l_� [fmi� nb_� mcn_� i`� mig_� _]ihigc]� []ncpcns+� Kh_� i`�nb_� g[ch�

[]ncpcnc_m�i`�L[l_�j_ijf_�ih�nb_�jf[chm�q[m�bohncha+� Pb_�L[l_�jf[chm� `o_ff_^�[�nl[^_� ch�

CcTT� [hn_fij_� mechm� qbc]b�q_l_� cgjiln[hn� `il� [� O[g\[[� lcno[f� ]ihh_]n_^� qcnb� nb_�

\clnb� i`�nb_� `clmn� ]bcf^+� Oig_�L[l_� mj_]c[fcm_^� ch�jlipc^cha�nb_m_� mechm� `il� nb_� Cihd[�

g[le_n�[h^�g[le_nm� ch� nb_�Qm[g\[l[m%X+� Gcq[mcf[�b[m� l_]il^_^�bcmnilc_m� i`�[�hog\_l�

i`�bohncha� `[gcfc_m)� qbi� b[^� fcp_^� `il� mig_� ncg_� ch� Pomm[� [h^� Gcmcg[� bcffm)� hiq�

`ioh^�chmc^_�Ieig[tc�C[g_�N_m_lp_%(X+

?[nnf_�q_l_�[�pcn[f�j[ln�i`�nb_�L[l_�_]ihigs�[h^�mi]c_ns)�\on�[jj_[l�ni�b[p_�\__h�e_jn�

ch� nb_� bcffm� l[nb_l� nb[h� nb_� jf[chm)� [h^� q_l_� mn[ff*`_^� \_][om_� nb_� mj[]_� `il� al[tcha�

^cgchcmb_^� qcnb� ncg_%(X+� B_[l� i`�l[c^m� jli\[\fs� l_mnlc]n_^� L[l_)� O[g\[[� [h^� I\oao�

&giohn[ch� j[mnil[fcmnm� fcpcha� ch� nb_� Qm[g\[l[m'� `lig� b_l^cha� ih� nb_� jf[chm%(X+�

I[abcg\c� moaa_mnm� nb[n� L[l_� b_l^cha� ih� nb_� jf[chm� ihfs� \_a[h� ch� nb_� nq_hnc_nb�

]_hnols)� b[pcha� \__h� e_jn� ch� nb_� giohn[chm� `il� `_[l� i`� I[[m[c� l[ĉ m%XÑ+� Ako[ffs�

biq_p_l)�nb_�I[[m[c�[pic^_^�q_ff�jlin_]n_^�[ali*j[mnil[f� m_nnf_g_hnm+� Fibhmnih�hin_^�

nb[n�nb_�I[[m[c�e_jn�[q[s� `lig�Gcmcq[hc� \_][om_� nb_s�b[^� mo``_l_^�jl_pciom� ^_`_[nm�

nb_l_$Xå+

Gcg[g\i)� .6367� //)� .448� .6637� 51+
1/ Pbilhnih)�@c[ls�_hnlc_m� .3X�[h^� .5''å�Fofs� .53.8�>[og[hh)� .56-7� 6-+

Fibhmnih)� .5537� 0-4+�
H �Gcg[g\i)� .66.7�/3+

Dig_qii^�M[�I T � .6647� 61*2+
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Gcg[g\i)� .66.7//*/0+
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C_lg[h�lof_

Pb_�g[ch�C_lg[h�jifc]s�niq[l^m�I[[�mj_[e_lm�ih�nb_�jf[chm�q[m�ni�e__j�nb_g�mionb�

i`�nb_�=lomb[�*�Iimbc�li[^�[h^�q_mn�i`�nb_�L[ha[hc�lcp_l+�Pb_cl�[]ncih�]ig\ch_^�qcnb�

nb_� _``_]nm� i`�lch^_lj_mn�ni�e__j�nb_�I[[m[c� [q[s�`lig�nb_�Ieig[tc� jf[chm+� Eh� .56.)�

`iffiqcha� I[[m[c� b[l[mmg_hn� i`� nl[^cha� ][l[p[hm)� [h^� [� ^_]f[l[ncih� i`�q[l� ih� nb_�

C_lg[hm�[n�I[mch^_�\s�nb_�fi][f�I[[m[c)�C_lg[h�nliijm�[nn[]e_^�el[[fm�ih�nb_�_[mn�i`�

nb_� Nopo� lcp_l� [h^� _rj_ff_^� nb_g� [ff� ni� nb_� q_mn� \[heXÄ+� Pb_s� oh^_lniie� `olnb_l�

_rj_^cncihm� ni� ]f_[l� nb_� I[[m[c� `lig� qb[n� Ae_gi^_� n_lgm� ånb_� L[l_� jf[chmç� [`n_l�

][l[p[hm�q_l_�[a[ch�b[l[mm_^�ch� .56/�[h^� .561)�[h^�[`n_l�=lomb[�[h^�I[[m[c�l[c^m�ih�

nb_�Jilnb�L[l_�giohn[chmX%+� Pb_� C_lg[hm� [fmi� mnl_hanb_h_^� nb_cl� a[llcmihm� ch� niqhm�

ih�\inb�mc^_m�i`�nb_�giohn[chm)�[n�Gcmcq[hc)�Gcbolci�[h^�I[mch^_Xf

Eh� .6-2)� [�I[[m[c� N_m_lp_�q[m� ^_]f[l_^� nb[n� f[s� mionb� i`�nb_�=lomb[� *�Iimbc� li[^)�

q_mn�i`�nb_�L[ha[hc�[h^�_[mn�i`�nb_�Cl_[n�Jilnb�Ni[^XW�?ihnlifm�q_l_� mnlc]n+� Pb_�[l_[�

hilnb� i`�nb_� li[^� ]ihn[ch_^� p[fo[\f_� al[tcha� `il� nb_� I[[m[c� qbi� q_l_� hiq� ]on� i``�

`lig�I[[�mj_[e_lm� ch�G_hs[8� l_f[ncihm�nb_l_�\_nq__h�nb_�I[[m[c�[h^�Aolij_[hm�q_l_�

`[l�`lig�j_[]_`ncL%(+�Pb_�C_lg[hm�[fmi�nbl_[n_h_^�ni� mbiin�ih�mcabn�I[[m[c�qbig�nb_s�

`ioh^�q_mn�i`�nb_�Ncp_lXX+

En� cm� hin� ]_ln[ch� biq� _``_]ncp_� nb_� C_lg[h� jifc]s� q[m)� hil� `il� biq� fiha� cn� q[m�

lcailiomfs� [jjfc_^+� Bim\liie_� moaa_mnm� nb[n�I[[m[c� q_l_� l_mc^_hn� ch� nb_�Pifib[� [l_[�

nblioabion� nb_� C_lg[h� i]]oj[ncihXX� En� cm� [fmi� hin� ]_ln[ch� qb_nb_l� nb_� C_lg[h� f[q�

_rn_h^_^�ni�L[l[eosi�j[mnil[fcmnm+�Pb_cl�f_[^_l)�I[n_c)�q[m�q_ff�_mn[\fcmb_^�[n�D_^[lo�

\s�nb_� ncg_� i`�>lcncmb� lof_)� [fnbioab� cn� cm� jimmc\f_� nb[n�b_�gip_^�\[]e� [`n_l� C_lg[h�

]ihnlifm�q_l_�l_f[r_^XX+�Pb_�j_lci^�[`n_l�nb_�_rjofmcih�i`�nb_�C_lg[hm)�[h^�\_`il_�nb_

>_gnm_h)� .6467� 0-/*08�Ae_gi^_)� .6407� .-0*1+
Ae_gi^_)� .6407� .24*3-+
Ae_gi^_)� .6407� .03)� .24+�
ffc``_)� .6367� 26+�
ffc``_)� .6367� 3-+
S[ff_l)� j_lm+� ]igg+�I[l]b� .665+
PJ=�Bcf_� ..,2� *�K]ni\_l� .62.)� l_jiln�_hncnf_^� $Pb_�I[m[c� ch� O[g_�@cmnlc]n�qcnb� j[lnc]of[l�l_`_l_h]_�ni� nb_�Pifib[�

I[[m[c$+� L[a_�0*1+
PJ=�Bcf_�02,0)� .0,1,/0+� Hombini�@K�ni�?O)�@[l�_m�O[f[[g+
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_mn[\fcmbg_hn�i`�>lcncmb� ]ihnlif� [`n_l�Silf^�S[l�Kh_)� m[q�nl_g_h^iom�gcal[ncih�i`�

^cmjf[]_^�I[[*mj_[echa�`[gcfc_mX(+

>lcncmb�lof_

Pb_� `clmn�[p[cf[\f_�l_]il^m�i`�>lcncmb�lof_�l_f_p[hn�ni� nbcm� [l_[�[jj_[l_^�ch�nb_� .6/-%m+�

Pb_�_[lfc_mn�cm�[h�_nbhial[jbc]�g[j�i`�[ff�i`�P[ha[hsce[�n_llcnils�nb[n�f[\_fm�nb_�_hncl_�

Ieig[tc�[l_�[m�chb[\cn_^�\s�D[gcnc]�j_ijf_�qcnb�[�mg[ff�I\oao�_h]f[p_+�Pb_�g[j�cm�

^l[qh�å[`n_l�Lli`�G+�S_of_ç)�\on�cn�cm�hin�]f_[l�ih�qb[n�Lli`+�S_of_�\[m_^�bcm�qileXç+

Ehcnc[f� l_]il^m� ]ih]_lh�bohn_lm+� Eh� .6/1� nb_� @cmnlc]n� ?iggcmmcih_l� i`�nb_�Qm[g\[l[�

@cmnlc]n�l_]il^_^�nb[n�nb_� %al_[n�q[n_lf_mm�qcf^_lh_mm%�hilnb�i`�nb_�Qm[g\[l[�giohn[chm�

q[m�nb_�^ig[ch�i`�G[g\[�ji[]b_lm�qbi�bohn_^�_f_jb[hnm�[h^�lbchi]_lim)� m_ffcha� nb_�

nomem� [h^�bilh� ni�=l[\mXÄ+� =h�bihil[ls�C[g_�S[l^_h)�Il�Dijb[h)�qbi� nl[p_ff_^�ni�

Gcpchai� ch� .601)� acp_m� [h� c^_[� i`� nb_� [hnckocns� i`� nbcm� jl[]nc]_+� D_� l_jiln_^� nb[n�

\_][om_�i`�nb_�b[l^mbcjm�i`�nb_�j_lci^�nb_

%h[ncp_m� [l_� qcffcha� ni� a_n� lc^� i`�nb_cl� mni]em� i`�if^� cpils)� qbc]b� ^[n_�

mig_ncg_m�`lig�al[h^`[nb_lm)�`[nb_lm)�[h^�[n�f_[mn�nb_�g[ch�fin�`lig�nb_�

C_lg[h�ncg_�i`�nb_�q[l%+Ñ(

Pb_m_� l_jilnm� n[ffs� qcnb� nb_� bcmnils� i`� ih_� G[g\[� `[gcfs� hiq� fcpcha� ch� Iha%[li)�

Hombini� @cmnlc]n+� Pb_� b_[^� i`�nb_� biom_bif^� _rjf[ch_^� ni� g_� nb[n� nb_l_� q[m� [� fiha�

bcmnils� i`�bohncha� ch� bcm� `[gcfs+� Dcm� al[h^`[nb_l� b[^� ]ig_� ip_l� `lig� G_hs[� ch� nb_�

_[lfs� s_[lm� i`�nbcm� ]_hnols� [h^� bohn_^� _f_jb[hnm� `il� cpils+� D_� chp_mn_^� nb_� gih_s�

l[cm_^�ch�][nnf_�[h^�ai[nm�qbc]b�bcm�`[gcfs�b_l^_^�h_[l�nb_�Qg\[�lcp_lÑX+

Eh� .60/�Il�Dijb[h)� nbcm� ncg_�pcmcncha�nb_�Jilnb�L[l_�giohn[chm)� j[mm_^�nblioab�nb_�

H[e_� Fcj_� [l_[+� D_� l_]il^m� j_ijf_� fcpcha� ch� nb_� I[dc� Gohoho[� bcffm� qbi� b[^� ohncf

S[ff_l)�j_lm+� ]igg+�I[l]b� .665+
XXLNKILC� 642,.+
Ç}�PJ=�Bcf_� .400� %/5&+�=hho[f�l_jiln�`il� .6/1+

Ç$� PJ=�Bcf_�12.,EE�*�5,./,01+�H_nn_l�ni�nb_�L?)�P[ha[+�
ÇX�Ehn_lpc_q7�=I � .6,2,63+
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l_]_hnfs� \__h�bohncha� _rn_hmcp_fs� ih� nb_� jf[chmXW� =�s_[l� f[n_l)� [�C[g_� N[ha_l�om_^�

mig_�i`�bcm� [hho[f� f_[p_� ni� ai� _f_jb[hn�bohncha� hilnb�i`�nb_� Oionb�L[l_�giohn[chm+�

D_�nl[p_ff_^�[lioh^�/--�gcf_m�ih�`iin�l_[]bcha�nb_�G_hs[h�\il^_l�[h^�q[m�^cmg[s_^�

\s�nb_�j[o]cns�i`�qcf^fc`_+�Pb_�l[ha_l�\f[g_^�nbcm�ih�nb_�[]ncpcnc_m�i`�fi][f�bohn_lm+�D_�

`ioh^�jcn� nl[jm� ch�nb_�Pomm[�bcffm� [h^�][g_� []limm� bohncha�j[lnc_m+� Af^_lm� ch� nb_� [l_[�

nif^� bcg� nb[n� nb_� ko[hncns� i`�a[g_� q[m� go]b� ^cgchcmb_^� \s� nb_� jl[]nc]_� i`� %h[ncp_�

bohncha%)�[h^�nb[n�nbclns�s_[lm�_[lfc_l�a[g_�q[m�ch�[\oh^[h]_X+

Pb_�N[ha_l%m� ]ih]_lhm�q_l_�l_j_[n_^�[�s_[l� f[n_l�qb_h�nb_� Llipch]c[f� ?iggcmmcih_l�

i`�P[ha[� ]igjf[ch_^� i`�[h� ch]l_[m_� ch� h[ncp_� bohncha� ch� nb_� Qg\[� mn_jj_� [h^� nb_�

%ohchb[\cn_^� \omb� \_nq__h� nb_� L[l_� bcffm� [h^� nb_� `lihnc_l%+� D_� \f[g_^� %q[h^_lcha�

\[h^m� i`�S[J^ili\i� [h^�nb_� aliojm� i`�S[G[g\[�[h^�inb_l� [fc_h�h[ncp_m� [fiha� nb_�

G_hs[�\il^_l%XW� Eh� .604�Lijjf_q_ff�q_hn�ih�[�bohncha�nlcj�ch�nb_�O_gnof[�[l_[)�qbc]b�

f[s� \_nq__h� nb_� Qm[g\[l[� [h^� L[l_� giohn[chm� [h^� _rn_h^_^� niq[l^m� nb_� G_hs[�

\il^_l+�D_�g_n�hi�j_ijf_)�\on�hin_^�nb[n�nb_�h[g_m�i`�nb_�bcffm�[h^�p[ff_sm�nb[n�^inn_^�

nb_�jf[chm)� ch]fo^cha�Gcfcg[haçig\_)�qcnbion�m[scha�qbi�q[m�^icha�nb_�h[gchaXX

Jin� [ff� i\m_lp_lm� []]_jn_^� nb[n� fi][f� bohn_lm� q_l_� l_mjihmc\f_� `il� nb_� ^_jf_ncih� i`�

a[g_�nb_l_+� Eh�[�mnlihafs�qil^_^� f_nn_l�ni� nb_�Llipch]c[f�?iggcmmcih_l�i`�P[ha[)� nb_�

L[l_� @cmnlc]n�=alc]ofnol[f� K``c]_l� f[c^� [ff� nb_� \f[g_� `il� nb_� f[]e� i`�qcf^fc`_� ih� %nb_�

qbcn_�g[h%)�qbim_� fc]_h]_m�j_lgcnn_^�bcg�ni�bohn�[�p[mn�hog\_l�i`�[hcg[fmXf� Obilnfs�

[`n_l�Lijjf_q_ffçm�pcmcn)� cn�q[m�^_]c^_^� ni� _rn_h^�nb_� [l_[�i`�nb_�Qg\[�On_jj_�C[g_�

?ihnliff_^�=l_[�ni� ch]fo^_� O_gnof[+� Pbcm� [l_[�q[m� ]fim_^�ni� mbiincha� `il�nbl__� s_[lm�

\_][om_�i`�nb_�cgj[]n�i`�Aolij_[h�bohnchaX(+

PJ=�Bcf_�12.,.�*�/.,.,0/+�H_nn_l�ni�nb_�?bc_`�C[g_�S[l^_h)�=lomb[+

PJ=�Bcf_�12.,..�*� .0,/,00+�H_nn_l�ni�nb_�=]ncha�C[g_�S[l^_h�=lomb[+

PJ=�Bcf_�12.,..�*�5,.-,01+�H_nn_l�ni�nb_�?O+

XN D KI mm+= `` +m +f6 5 - 8 �I mm+=`l+m+/.23+
PJ=�12.,..*� .5,2,01+

PJ=�Bcf_�12.,EEE�*�0-,..,04)� hin_�ni� nb_�?O� `lig�nb_�Cip_hil$m� m_]l_n[ls+� //,4,05)� f_nn_l�ni�nb_�L?)�P[ha[�`lig�nb_�
C[g_�S[l^_h)�=lomb[+



P[\f_�0+.7�Hcp_mni]e�ch�L[l_�@cmnlc]n�*.603

?[nnf_ Ci[nm Ob__j Og[ff
mni]e

Og[ff�mni]e�,�
?[nnf_

O[g_ /)-3/ 3)/22 .)121 4)4-6 0+4
I\[a[ 3)213 ./)200 0)325 .3).6. /+2
I[g\[ 2)362 /)414 .).// 0)536 -+4
Oodc .)..3 .)535 113 /)0.1 /+.
?bzg_ /)043 2)/20 .)-63 3)016 /+4
Cihd[ 1)/40 1)-3. .)660 3)-21 .+1
Qm[hac .3)1-- 6)1.5 0)451 .0)/-/ -+5
D_^[lo 1)111 2)261 /)056 4)650 .+5
Qaq_hi ./)52/ 2)463 1)0.3 .-)../ -+5
I[m[c 3)/22 0)062 0)-2. 3)113 .+-
Pin[f 3/)-.6 23)6/-� /0)0-6 5-)//6 .+0

Oiol]_7�ND+�Ic]l�=̀ cl+�14/+�O[g_�@cmnlc]n�>iiem+
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L[mnil[fcmg�[n�Ieig[tc�^olcha�>lcncmb�lof_

Pb_� [l]bcp_m� [h^� il[f� bcmnilc_m� moaa_mn� nb[n� nb_l_� q_l_� nbl__� g[ch� j[mnil[f� aliojm�

omcha�nb_�Ieig[tc�[l_[�ch�nb_�_[lfs� .6--m+�Bclmn)�nb_l_�q_l_�L[l_)�O[g\[[�[h^�G[g\[�

j[mnil[fcmnm� qbi� al[t_^� nb_cl� mni]e� [lioh^� nb_� \[m_� i`� nb_� L[l_� [h^� Qm[g\[l[�

giohn[chm� [h^� ion� ihni� nb_� jf[chm� ch� nb_� q_n� m_[mih+� O_]ih^)� [� alioj� i`�I[[m[c)�

L[l[eosi� [h^� inb_l� aliojm� ch� nb_� hilnb*q_mn� i`� nb_� Ieig[tc� [l_[� \[m_^� nb_cl�

nl[hmbog[h]_�[lioh^�H[e_�Fcj_8� nbcm�alioj�q[m�ehiqh�ni�aip_lhg_hn�i``c]c[fm�[m�nb_�

Pifib[�I[[m[c%+� Bch[ffs� nb_l_� q[m� [� alioj� i`�L[l[eosi� j[mnil[fcmnm� [n� Ih[tc� qbi�

mj_hn�nb_�^ls�m_[mih�]fim_�ni�nb_�giohn[chm�[h^�nb_�Qg\[�lcp_l�[h^�q_hn�ion�ihni�nb_�

jf[chm�[m� `[l�[m�G[n[g\ic� &ch�G_hs['� ch�nb_�q_n� m_[mih+� Eh�nb_� `cf_m� nb_m_�j[mnil[fcmnm�

[l_�][ff_^�nb_�Gq[pc)�E�l_`_l�ni�nb_g�[m�nb_�L[l[eosi+

AIY5 �̀CIUJII�IVL�<IUJI�XIZ[WYITQZ[Z

Pb_�[l]bcp_m�[l_�l_f[ncp_fs�mcf_hn�[\ion�nb_m_�aliojm+� =m�nb_�^_n_ll_hn�i`�I[[m[c� l[c^m�

mo\mc^_^)� nb_cl�b_l^m�ih�nb_�jf[chm� ch]l_[m_^+� U_n�nb_� nbl_[n�l_g[ch_^� [h^�j_ijf_�b[^�

ni� \_� ][onciom+� L[l_� _f^_lm� l_][ff� nb_�b_cabn_h_^�^[ha_lm� i`�e__jcha� fcp_mni]e�ih� nb_�

jf[chm� [h^� b[^� ni� m_h^� g[hs� b_l^_lm� qcnb� nb_� ][nnf_� ni� [pic^� nb_� nbl_[n� i`�nb_`nXX+�

Ocgcf[lfs)� ch� .601)� [�l_jiln�i`�[�I[[m[c� l[c^� ih�L[l_� j[mnil[fcmnm� [n�Cihd[�^_m]lc\_m�

q_ff*om_^�jl[]nc]_m�ni�ao[l^�[a[chmn�nb_̀ nXÑ+�=m�q_�b[p_�m__h)�nb_�lcme�l_g[chm+�@olcha�

gs�`c_f^�qile)� nb_l_�q[m� [� mj[n_� i`�nb_`nm� i`�L[l_� [h^� O[g\[[� mni]e�\s� [ffc[h]_m� i`�

I[[m[c�[h^�L[l_�il�I[[m[c�[h^�O[g\[[�sionbmX(+

D_l^_lm� qbi� ]iof^� _mn[\fcmb� nb_gm_fp_m� \_fiq� nb_� giohn[chm� jlimj_l_^+� Pb_� .603�

][nnf_�]_hmom�`il�L[l_�@cmnlc]n�mbiq�nb[n�nb_l_�q_l_� f[la_�b_l^m�i`�][nnf_�[n�Qm[hac�[h^�

Qaq_hi)� [lioh^�nb_� mionb�[h^�hilnb�i`�nb_�Jilnb�L[l_�giohn[chm�l_mj_]ncp_fs+� Pb_l_�

q[m�[�mg[ff_l�]ih]_hnl[ncih�[n�Cihd[�[h^�I[g\[)� hilnb�i`�nb_�Oionb�L[l_�giohn[chm�

[h^�_[mn�i`�Gcmcq[hc� &P[\f_�0+.'+� Pb_�fiq�mg[ff� mni]e7][nnf_�l[ncim� ch^c][n_� nb[n�nb_m_�

b_l^m� [l_� ^igch[n_^� \s� ][nnf_� qbc]b� cm� [h� ch^c][ncih� i`�q_[fnb+� En� [fmi� jli\[\fs�

l_`f_]nm�[�jl_^igch[h]_�i`�jf[chm*\[m_^�][nnf_�b_l^cha�[m�ijjim_^�ni�[ali*j[mnil[fcmg)�

qbc]b�n_h^m�ni�b[p_�gil_�mg[ff�mni]e+

36 Ehn_lpc_q�K=� .6,0,63+

PJ=�Bcf_� .-/40,..�*� .4,..,01+�L?)�P[ha[�ni�nb_�?O+

K=� .6,0,638�IJ� .2,.-,638�IB� .2,/,63+� ? `�]b[n_l�/)� j[a_� 2.*/+
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Pb_� ]_hmom� mj_]c`c][ffs� m_j[l[n_m� I[[m[c*iqh_^� b_l^m� `lig� inb_l� aliojm� [h^� nbcm�

jli\[\fs� l_`_lm� ni� nb_� Pifib[�I[[m[c+� En� cm� hin� jimmc\f_� ni� n_ff� qbc]b� _nbhc]� aliojm�

iqh_^�nb_�inb_l�][nnf_+�Iimn)�\on�jli\[\fs�hin�[ff)�q_l_�iqh_^�\s�L[l_�b_l^_lm+� Pb_l_�

q_l_� [� p[lc_ns� i`� _nbhc]� aliojm� ch� nb_� @cmnlc]n)� ch]fo^cha� [� hog\_l� i`�jligch_hn�

b_l^_lm� mo]b�[m�nb_�=lomb[)�Js[gq_tc� [h^�L[l[eosiXX+� En� cm�hin�]_ln[ch�qb_nb_l�nb_m_�

aliojmç� ][nnf_�q_l_� ]iohn_^�qcnb� ånb_�I[[m[cç� il�qcnb� nb_� fi][f� nin[fm+� Pb_l_� [l_� hi�

]igj[l[\f_�^[n[�ih�b_l^�mct_�il�iqh_lmbcj�ch�Hombini�@cmnlc]n+

L[l_�j[mnil[fcmnm�\_fiq�nb_� Oionb_lh�L[l_�giohn[chm�q_l_� fche_^�ni� nbim_� ch�Hombini�

@cmnlc]n� \s� nb_cl� ]iggih� j[nn_lhm� i`� nl[hmbog[h]_+� Pb_s� m_hn� nb_cl� mni]e� mig_�

^cmn[h]_�_[mnq[l^m�[n�nb_�\_achhcha�i`�nb_� mbiln�q_n� m_[mih)� [m� nb_� l[chm� ][g_�_[lfc_l�

[lioh^�nb_� `iin�i`�nb_�Qm[g\[l[�giohn[chmXW� Oig_�gip_^� _[mnq[l^m�j_lg[h_hnfsX +�

Pb_� m_[mih[f� gip_g_hn� \lioabn� nb_� b_l^_lm� chni� ]ih`fc]n� qcnb� fcgcn[ncihm� ih� nb_�

gip_g_hn�i`�mni]e�\_nq__h�@cmnlc]nm+�Eh� .624�ih_�i``c]c[f�hin_^7

%Pb_� Bc_f^� K``c]_l� m[c^� nb[n� cn� q[m� hin� oh]iggih� `il� O[g_� @cmnlc]n�

][nnf_�ni�al[t_�[]limm�nb_�\il^_l�`il�mbiln�j_lci^m�[h^�nb_h�ni�l_nolh�\on)�

b[pcha� ihfs� ih_� p_n_lch[ls� ao[l^� `il�qile� ih� nb_� jf[chm)� b_� `ioh^� cn�

^c``c]ofn�ni�]ihnlif�nbcm�jl[]nc]_+

DPM�DWTWPI�>IIZIQ�IVL�[PM�AIYIS\`W

Pb_l_� [l_� g[hs� gil_� l_]il^m� [\ion� nb_� nqi� I[[*mj_[echa� aliojm+� =fnbioab� nb_s�

l_mc^_^� ch� ^c``_l_hn� jf[]_m)� nb_s� q_l_� nbliqh� nia_nb_l� \s� [� m_lc_m� i`� _p_hnm� nb[n�

ip_lf[jj_^� qcnb)� [h^� ch]fo^_^� nb_� _mn[\fcmbg_hn� i`� nb_� Ieig[tc� C[g_� N_m_lp_+�

Pb_m_� ch]c^_hnm� cffomnl[n_� nb_� ]igjf_r� _pifoncih� i`� j[nn_lhm� i`� nl[hmbog[h]_� [h^�

j[mnil[f�h_nqilem�[m�nb_s�\_][g_�ch]l_[mchafs�]ihmnl[ch_^�\s�fimm�i`�[]]_mm�ni�f[h^+

PJ=� Bcf_� ..,2� Rif� EE� *� 4,..,11)� f_nn_l� `lig� L[l_� f_[^_lm� ni� nb_� @?)� L[l_+� Pb_� jijof[ncih� ]_hmom� i ` �nb_� _[lfs�
.60-m� fcmnm� h_[lfs� .--� Gq[pc� l_mc^_hn� [n�Cihd[� %I[il_&� [h^�D_^[lo)� nb_� f[nn_l�\_cha� nb_� m_[n� i ` �nb_�Gq[pc� f[c\ih�
I[cn__8� ] ` �̀ iinhin_�24+

Ehn_lpc_q�FI�//,2,63+
41

PN=�Bcf_�R+�.-,//�*� .,1,24)�Arnl[]nm�`lig�nb_�gchon_m�i ` �nb_�g__ncha�i ` �nb_�Hombini�@cmnlc]n�?iggcnn__+
Ehn_lpc_q�DI� .2,3,63+

42
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J[X�Jb_b[T�CTTfT\

Iimn� [nn_hncih� b[m� \__h� j[c^� ni� nb_� Pifib[� I[[m[c+� Bil� s_[lm� nb_� ]ifihc[f�

aip_lhg_hnm� i`�G_hs[� [h^� P[ha[hsce[� mnloaaf_^� ni� ]ihnlif� nb_m_� j[mnil[fcmnm� qbi�

q_l_� p[lciomfs� nl[hmal_mmcha� nb_� \il^_lm� i`� mn[n_m)� J[ncih[f� L[lem)� ?liqh� H[h^)�

jlcp[n_�`[lgm+�@cmnlc]nm)�N_acihm�[h^�nb_�[l_[m�^_mcah[n_^�`il�inb_l�_nbhc]�aliojm+�Pb_�

_mn[\fcmbg_hn� i`�nb_� Ieig[tc� C[g_� N_m_lp_� ch� .62.� g_l_fs� m_n� oj� [h� [^^cncih[f�

]ihnlif�ojih�nb_g+

Pb_�ilcachm�i`�nb_�Pifib[�alioj�[l_�i\m]ol_+�Bim\liie_�g[chn[ch_^�nb[n�nb_s�b[^�\__h�

nb_l_� mch]_�\_`il_� .56-�[h^�^olcha�nb_�C_lg[h�j_lci^�\_nq__h� .56-� [h^� .6.3X+� D_�

[fmi�hin_^�nb[n�[�hog\_l�i`�nb_�I[[m[c� [h^�L[l[eosi� m__g�ni�b[p_� f_`n�Pifib[�ch�nb_�

_[lfs� nq_hnc_nb� ]_hnols� [h^�q_hn� ni�Jsog\[�s[�Iohao)� ch� nb_�Nopo�p[ff_s� l_nolh_^�

nb_l_�\_nq__h� .6/5*0.X#� D_�]cn_^�Scffioab\s�qbi�hin_^�nb[n�I[[m[c� l[c^cha�j[lnc_m�

[h^�b_l^m�]iof^�\_�`ioh^�[�fcnnf_�hilnb*_[mn�i`�H[e_�Fcj_XW

L[mnil[fcmg� b_l_� ]iof^� \_� l_f[n_^� ni� nb_� l_`oa_� `il� j[mnil[fcmnm� [n� h_[l\s� P[p_n[+�

Ehb[\cn[hnm� [n� nbcm� pcff[a_� qbi� b[^� gip_^� nb_l_� `iffiqcha� nb_� l[p[a_m� i`� nb_� f[mn�

]_hnols� g[s� b[p_� jlimj_l_^� qcnb� nl[^_� [h^)� l_p_lmcha� nb_� mx^_hn[lcm[ncih� nb[n�J_q�

^_m]lc\_^)�g[s�b[p_�\__h�[\f_� ni�gip_�\[]e� chni�j[mnil[fcmg)� [m� nb_s�^c^�[n�>[lchai�

il� L[a[mcXX+� Bolnb_l� _pc^_h]_� ch� mojjiln� i`� Bim\liie_çm� [laog_hn� cm� `ioh^� ch� nb_�

Egj_lc[f� >lcncmb� A[mn�=`lc][�?igj[hsçm�g[j� i`�A[mn�=`lc][+� Pbcm� h[g_m� nb_� Pifib[�

[l_[� åGcmiha*aiç)� nb_� h[g_� i`�nb_�I[[m[c� m_]ncih� nb[n�q[m� pc]nilciom� ch� nb_� ?_b\^bc�

q[lm�ch�P[ht[hc[(Ñ+

Knb_l� _mncg[n_m� moaa_mn� ^c``_l_hn� ^[n_m� [h^� fi][ncihm� i`� ilcach+� =� l_jiln� ch� .605�

i\m_lp_m� nb[n� P[ha[hsce[h� j[mnil[fcmnm� b[^� \__h� [ffiq_^� ni� al[t_� [h^� q[n_l� ih�

G_hs[h� f[h^� [n�H[e_� Fcj_� `il�/2� s_[lm(%+� Kh_� i``c]c[f� l_]il^_^� nb_�I[[m[c� [m� b[pcha

PJ=�Bcf_� ..,2� *�K]ni\_l� .62.)� l_jiln� _hncnf_^� $Pb_�I[m[c� ch� O[g_�@cmnlc]n�qcnb� j[lnc]of[l�l_`_l_h]_� ni� nb_�Pifib[�
I[[m[c$+� L[a_�2+

QJQL$� j[a_�1+

X'�S cffioab\s� .556740 +
Oj_[l)� .660[7� .0.*/8�=h^_lmih)� .6557� /208�>_gnm_h)� .646\7� ..2*./-+

'Ç�LNK�BK,6/2,.23+
'$� PJ=�Bcf_�3,.� *�=hho[f�l_jiln�i ` �nb_�L[l_�@?� .605+
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]ig_� ion� i`�P[ha[hsce[� P_llcnils� ni� m_nnf_� hilnb� i`�H[e_� Fcj_� ch� .6/1(X+� =� f_nn_l�

qlcnn_h� ch� .615� mj_]c`c_^� nb[n� nb_s�b[^� \__h� acp_h� al[tcha� ]ih]_mmcihm� [n� H[e_� Fcj_�

mch]_� .6/0XW� =� I[[m[c� chn_ljl_n_l� `lig� Iih^ofc� qbi� pcmcn_^� nb_� [l_[� ch� .62.� ni�

l_jiln�ih�nb_�g[e_*oj�i`�nb_� alioj� ]f[cg_^�nb[n�b_�eh_q�h_[lfs�[ff� nb_�I[[m[c� nb_l_�

&\on�hin�nb_�L[l[eosi'� [h^�mn[n_^�nb[n�nb_s�b[^�]ig_� `lig�Himiaihic� &ih�nb_�_[mn_lh�

mc^_�i`�nb_�Nopo�p[ff_s)�hiq�ch�Ocg[hdcli�@cmnlc]n'�ch� .6/4*5Ñ%(+�?ihp_lm_fs)�nb_�[hho[f�

l_jiln� i`�P_cn[�@cmnlc]n� ch� .604� mn[n_m� nb[n� mig_� i`�nb_� H[e_� Fcj_�I[[m[c� ilcach[ffs�

][g_� `lig� Hicniecnie)� hilnb� i`� Gcfcg[hd[liXX� Ocgcf[lfs� ch� .62/� nb_� @cmnlc]n�

?iggcmmcih_l� i`� Ric� hin_^� nb[n� mig_� i`� nb_� Pifib[� I[[m[c� b[^� ilcach[n_^� ch�

G_hs[ÑÑ+� Eh�nb_m_�p[lc_^�[]]iohnm�nb_l_�[l_�mig_�ch^c][ncihm�nb[n�nb_�_rn_hn�i`�j[mnil[f�

om_� i`�Fcj_� ch]l_[m_^� ch� nb_� f[n_� .6/-m+� >on� c`�[hsnbcha)� nb_� ]ih`omcih� cffomnl[n_m� nb_�

^c``c]ofnc_m�i`�_mn[\fcmbcha�`cr_^�ilcachm�`il�gi\cf_�j_ijf_m+

Sb[n_p_l� nb_cl� ilcachm)� nb_�Pifib[�I[[m[c� jl_m_hn_^�jli\f_gm� `il� ]ifihc[f� i``c]c[fm+�

Pb_cl� [hho[f� gcal[ncihm� ]limm_^� nb_� chn_lh[ncih[f� \ioh^[ls+� Pb_s� q_l_� ^_j_h^_hn�

ojih�G_hs[h�al[tcha�[h^�q[n_lcha�\_][om_� nb_�ihfs�[]]_mm�jichn�ni� H[e_� Fcj_� ch� nb_�

^ls� m_[mih�q[m� `ioh^�ih�nb_�G_hs[h� mc^_8� l__^m� [h^�go^� ih� nb_� f[e_� mbil_�g[^_� cn�

cgjimmc\f_� ni�q[n_l�mni]e�_fm_qb_l_ÑX� Eh�nb_�q_n� m_[mih�nb_s�qiof^�gip_� mionb�[h^�

_[mn�g[echa� om_� i`�n_gjil[ls� miol]_m� i`�q[n_l� [fiha� nb_� \il^_l�qcnb�G_hs[� [h^� ch�
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Ç$'�PJ=�Bcf_� ..,2� pif�EEE�*�=jlcf� E62E)�l_jiln�ni�nb_�@?�i ` �L[l_+

ÇX� ODH� G_hs[� gc]li`cfg� l__f� 227� =N� /003� =hho[f� l_jiln)� P_cn[� @cmnlc]n� j[a_� 6+� Pbcm� l_][ffm� Gl[j`�m� [h^� J _q åm�
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[ff�I[[m[c� `[gcfc_m� ch�nb_�I[[m[c�N_m_lp_)�qbc]b�g_[hn�nb[n�[ff�q_l_�ni�\_�e_jn�q_mn�

i`�nb_� Nopo� lcp_l(X+� =fnbioab� i``c]c[fm� f[n_l� g[^_� n_gjil[ls� ]ih]_mmcihm� ni� [ffiq�

al[tcha� _[mn� i`�nb_� lcp_lXÄ)� nb_s� `clgfs� \_fc_p_^� nb[n�I[[m[c� @cmnlc]n� q[m� qb_l_� nb_�

I[[m[c� ioabn� ni� \_+� Pb_s�q_l_� j_l_hhc[ffs� ]ih]_g_^� nb[n� nb_�I[[m[c� q_l_� f_[pcha�

%nb_cl%�f[h^�[h^�_h]li[]bcha�ih�inb_l�j_ijf_%m+

L[l_� f_[^_lm� [fmi�q[hn_^�ni� ]ihnlif� [h^� fcgcn� nb_�I[[m[c� jl_m_h]_+� En� [jj_[lm� nb[n� [n�

ih_�jichn�I[[m[c�`[gcfc_m�fcp_^�[n�Pifib[�qcnb�nb_�[al__g_hn�i`�nb_�?bc_`�i`�Qm[ha`+�

Diq_p_l)� nb_�L[l_�q_l_�hin�[\f_� ni� ]ihnlif� nb_� cggcal[ncih�i`�gil_�I[[m[c� `[gcfc_m�
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Eh�[hinb_l�f_nn_l)�[�hog\_l�i`�L[l_�f_[^_lm�qlin_�ni�nb_�@cmnlc]n�?iggcmmcih_l�i`�L[l_�
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nb_� c^_[�i`�e__jcha�nb_�I[[m[c�q_mn�i`�nb_�Nopo�lcp_l�q[m� ^c``c]ofn�ni� cgjf_g_hn+� =
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f[h^� q[m� nb[n� hin� [ff� i`� nb_� Pifib[� I[[m[c� q_l_� %I[[m[c%+� N[nb_l� nb_s� ]f[cg_^�
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Pb_�jf[hm�ni�e__j�nb_�I[[m[c�q_mn�i`�nb_�Nopo�[lim_�[n�[�ncg_�qb_h�nb_�I[[m[c� [h^�
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K``c]_l)�=lomb[8�PJ=�Bcf_�4/0,.� *�4,.,02)�@cl_]nil�i ` �R_n_lch[ls�O_lpc]_m�ni�nb_�R_n_lch[ls�K``c]_l)�=lomb[+

PJ=�Bcf_� ..,2�pif�EEE�*.3 ,. ,2. )� f_nn_l�`c*ig�nb_�@?)�L[l_�ni�nb_�@?)�I[m[c+
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? `�]b[jn_l�ih_)�j[a_�/4*5+
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qb_h�b_�q[m� [�]bcf^� [n�Iig\iXX+� U_n� ch�nb_�_[lfs� .6/-m�I[[m[c� `[gcfc_m� ]f[cg_^� ni�

b[p_�om_^�nb_�al[tcha�_[mn�i`�nb_�lcp_l�`il�g[hs�s_[lm

=m�j[mnil[fcmnm� l_]ip_l_^�nb_l_� [jj_[lm� ni� b[p_�\__h�[� a_h_l[f�gip_g_hn�_[mn�i`�nb_�

lcp_l+� Oig_�i``c]c[fm�l_]iahcm_^�_[lfs�ih�nb[n�fcnnf_�]iof^�\_�^ih_�ni�]ihnlif�nb_�q[p_m�
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`lig� Himiaihic)� J[\_l_l[)� Jsog\[� s[�Iohao� [h^� inb_l� jf[]_m� q_mn� i`�nb_� Nopo�

lcp_l�chni�nb_�Pifib[�[l_[�[h^�nb_�L[l[eosi�al[tcha�alioh^m�_[mn�i`�nb_�lcp_lçÑW�Pb_l_�

[l_� [fmi� l_jilnm� i`�I[[m[c� `[gcfc_m� f_[pcha� mni]e�qcnb�L[l[eosi� l_mc^_hnm� _[mn�i`�nb_�
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_[mn�\[he�i ` �nb_�Nopo�`il�I[[m[c�`[gcfc_m�[n�Himiaihic�[h^�I[eq_hc+

$Ç$å�PJ=�Bcf_� ..,2�pif�EE�*�/0,./,14)�l_jiln�`lig�nb_�D_^[lo�h[ncp_�]ioln+

åÇX�PJ=�Bcf_�63/,.2� *� .3,./,22)�=hho[f�l_jiln�i ` �nb_�LRK)�P[ha[�ni�nb_�@cl_]nil�i ` �R_n_lch[ls�O_lpc]_m)�Ijq[jq[+�

åÇÇ�ND�Ic]l+�=`l+� 14/� O[g_�@cmnlc]n�>iiem�[h^�m__�[jj_h^cr�nbl__+



P[\f_�0+17�?b[ha_�ch�nb_�mg[ff�mni]e7][nnf_�l[nci�.603*.620

?[nnf_ Og[ff�mni]e Og[ff�mni]e7?[nnf_
.603 .620[ .620\ .603 .620[ .620\ .603 .620[ .620\

O[g_ /)-3/ .2)-42 .6)350 4)4-6 ./).04 .2)60- 0+4 -+5 -+5
I\[a[ 3)213 ..)-31 4)63/ .3).6. .0)04. .5).05 /+2 .+/ /+0
I[g\[ 2)362 2)5.4 2)255 0)536 0)631 3)04- -+4 -+4 .+.
Oodc .)..3 .)063 .)425 /)0.1 .)66. /)56. /+. .+1 .+3
?bzg_ /)043 .1).2/ .0).2. 3)016 6).1/ .-)5-/ /+4 -+3 -+5
Cihd[ 1)/40 .-)-15 ..)/.. 3)-21 4)046 5)-.. .+1 -+4 -+4
Qm[hac .3)1-- .3).63 .3)/24 .0)/-/ .6)-/6 .2)35. -+5 .+/ .+-
D_^[lo 1)111 2)304 1)341 4)650 /)4-4 0)325 .+5 -+2 -+5
Qaq_hi ./)52/ .2)-43 .0)535 .-)../ .5)66. /.)415 -+5 .+0 .+3
I[m[c 3)/22 * * 3)113 * * .+- * *

Pin[f 3/)-.6 61)13. 61).2/ 5-)//6 55)4..� .-0)//6 .+0 -+6 .+.

Oiol]_7�ND�Ic]l+�=`l+�14/�O[g_�@cmnlc]n�>iiem+
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l_`f_]n� nb_�gip_g_hn�i`�nb_�Pifib[�I[[m[c� ion�i`�L[l_�@cmnlc]n� [h^� chni�I[[m[c� [h^�

Hombini�@cmnlc]n%ãX+

Pb_� n[\f_� [fmi� mbiqm� [� ^_]fch_� ch� nb_� mg[ff� mni]e7][nnf_� l[nci� jli\[\fs� l_`f_]nm� [h�

ch]l_[m_� ch�nb_� cgjiln[h]_�i`�jf[ch*\[m_^�][nnf_�b_l^cha�ip_l�[ali*j[mnil[fcmg)�qbc]b�

`[piolm� mg[ff� mni]e+� =�gil_� jl_]cm_� \l_[e^iqh�i`�nb_� ]b[ha_m� ch� mg[ff� mni]e7][nnf_�

l[nci� mbiqm�nb[n�cn�^_]l_[m_^�ch�[ff�[l_[m�_r]_jn�nb_�Jilnb�L[l_� &Qaq_hi�[h^�Qm[hac'�

[h^�I[g\[�&m__�P[\f_�0+1'+�Pbcm�^_]l_[m_�i]]oll_^�_p_h�qb_l_�][nnf_�jijof[ncihm�^c^�

hin�mcahc`c][hnfs�ch]l_[m_)�moaa_mncha�nb[n�nb_�ch]l_[m_^�^_j_h^_h]_�ih�nb_�jf[chm�g[s�

\_� [h� \a�f\gh� ]b[ha_� ch� fcp_fcbii^m� chpifpcha�al_[n_l� ^_j_h^_h]_�ih� ][nnf_+� Diq_p_l�

nbcm�l[nci�`fo]no[n_m�nii�go]b�ni�^l[q�^_`chcn_�]ih]fomcihm+

F_Taf�gb�`biX�g[X�Jb_b[T�CTTfT\�

Jinqcnbmn[h^cha� nb_� jl_mmol_� _[mnq[l^m)� aip_lhg_hn� i``c]c[fm� q_l_� ^_n_lgch_^� ni�

e__j� nb_�I[[m[c� \[]e� ch� nb_cl�^_mcah[n_^� f[h^m%ãÑ+� Pb_�^_n[cfm� i`�nb_�gip_m�jlipc^_m�

chmcabn� chni� nb_� i``c]c[f� gch^*m_n� [h^� j[mnil[fcmnmç� l_mjihm_� nb[n� \inb� ]f[lc`c_m� nb_�

bcmnils�i`�nb_�N_m_lp_�[h^�`il_mb[^iqm�cnm�jl_m_hn�^cf_gg[m+

Pb_� `clmn�[nn_gjn�ni�gip_�I[[m[c�j[mnil[fcmnm�`lig�Pifib[�][g_� ch�nb_� f[n_� .60-m+�=�

hog\_l�i`�I[[m[c�`[gcfc_m�l_mc^_hn�ih�?liqh�H[h^�ch�G_hs[)�[h^�omcha�H[e_�Fcj_�`il�

nb_cl�^ls�m_[mih�q[n_lcha)�q_l_�c^_hnc`c_^�[m�b[pcha�]ig_�`lig�P[ha[hsce[�ch� .6/1%P�

Pb_s�q_l_� gip_^� []limm� ni� nb_� Nopo� p[ff_s� ch� .605� [h^� _p_hno[ffs�q_mn� ip_l� nb_�

Nopo� lcp_l� ch� .606 ã+� Pb_�j[mnil[fcmnm� chpifp_^�q_l_� mnlihafs� ijjim_^� ni� nb_�gip_�

[h^�q[hn_^�ni�l_g[ch�_[mn�i`�nb_�lcp_l %+�I[hs�l_nolh_^�^olcha�nb_�q[l�s_[lm%%X

=`n_l�Silf^�S[l�Pqi�G_hs[h�i``c]c[fm�\_][g_�j[lnc]of[lfs�e__h�nb[n� nb_� l_g[chcha�

I[[m[c� [n�Pifib[)� [h^�nbim_�qbi� l_nolh_^�ni�dich�nb_g)� mbiof^�hin�om_�G_hs[h� f[h^

$äX�O__�j[a_�6.+
$äÇ�Bcf_�PJ=� ..,2�pif�EE�*./,..,14)�@?)�I[[m[c)�Iih^ofc�ni�nb_�@?)�L[l_+

$ää�PJ=�Bcf_�4/0,.�*�/4,1,05)�@cmnlc]n�K``c]_l)�P[p_n[�ni�nb_�@cmnlc]n�K``c]_l)�L[l_+

 ä� PJ=�Bcf_� 4/0,.� *� /.,6,04)� @cmnlc]n� K``c]_l)� P[p_n[� ni� @cmnlc]n� K``c]_l)� L[l_8� PJ=� Bcf_� 4/0,.� *� 1,0,1-)� =mmcmn[hn�
Hcp_mni]e�K``c]_l)�Iih^ofc)�l_jiln�ih�nb_�gip_g_hn�i ` �I[[m[c� mni]e�[]limm�nb_�Nopo+

 �$�PJ=�Bcf_�4/0,.� *�2,./,06�*�@cmnlc]n�K``c]_l)�L[l_�ni�nb_�L?)�P[ha[+

PJ=�Bcf_�4/0,..�*�/2,4,2.)�L?)�=lomb[�ni�nb_�L?)�P[ha[+



P[\f_�0+27�Pb_�hog\_l�i`�][nnf_�ch�nb_�Pifib[�[l_[�ch�nb_�f[n_�.61-m

@[n_
L[l_
][nnf_

L[l_�
mg[ff�mni]e

I[[m[c
][nnf_

I[[m[c�
mg[ff�mni]e

/3,3,12 1)--- J@ 6)--- J@
./,/,13$å 4)--- J@ .1)--- J@
/-,5,15 5)--- J@ ./)--- J@
/.,.,16'' 2)-65 1)2.4 5)50/ 0).45
.0,./,16 0).-2 .)-6. .-)041 .)53-

â�PJ=�Bcf_� ..,2�pif�EE�*�LRK�P[ha[�ni�nb_�@RO�Ijq[jq[+�
H�PJ=�Bcf_� ..,2�pif�EE�*�LRK�P[ha[�ni�L?�P[ha[+
Ç�PJ=�Bcf_�4/0,..�*�@?�O[g_�ni�L?�P[ha[+
H�PJ=�Bcf_�4/0,..�*�LRK�P[ha[�ni�L?�P[ha[+
Ç�PJ=�Bcf_� ..,2�pif�EE�*�@?�O[g_�ni�nb_�LRK�P[ha[+
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`il�q[n_lcha�[n�H[e_� Fcj_+� Pb_s�`l_ko_hnfs� ]igjf[ch_^�nb[n�nb_�I[[m[c� l_[ffs�q[hn_^�

al[tcha)� hin� domn� q[n_l)� [h^� qiof^� \_� `ioh^� gcf_m� ni� nb_� hilnb� i`� nb_� H[e_)�

_h]li[]bcha�ih�G_hs[h� mi c` %W� Pb_� i``c]c[fm� ^_n_lgch_^� ni� _h^� nb_� ]ih]_mmcih� ni� [ff�

P[ha[hsce[h�j[mnil[fcmnm)�ni�jl_m_lp_�nb_�f[h^�`il�nb_cl�iqh�j_ijf_�[h^�ni�jl_p_hn�nb_�

I[[m[c�`lig�_h]li[]bcha�ih�nb_�h_qfs�`ilg_^�Pm[pi�J[ncih[f�L[le%%W

Pb_�_h^�i`�nb_�]ih]_mmcih�ni�om_�H[e_� Fcj_�qiof^� ^_hs�j[mnil[fcmnm�q[n_l� ch�nb_� ^ls�

m_[mih+� Pbcm� qiof^� \_� [� m_lciom� jli\f_g� \_][om_� [� f[la_� hog\_l� i`� fcp_mni]e�

^_j_h^_^�ih�cn+�=fnbioab�_mncg[n_m�p[ls)�nb_�hog\_l�i`�mni]e�q[m�f[la_�&P[\f_�0+2'+�En�

q[m�hin�jimmc\f_�`il�nb_�_rcmncha�P[ha[hsce[h�q[n_l�miol]_m�ni�jlipc^_�`il�nb_g+

P[ha[hsce[h� i``c]c[fm� l_mifp_^� ni� jlipc^_� [� h_q� miol]_� i`� q[n_l� `il� nb_� L[l_�

j[mnil[fcmnm� [n� Pifib[+� Pb_s� ^_]c^_^� ni�gip_� nb_� L[l[eosi� j[mnil[fcmnm� ni� nb_� Nopo�

p[ff_s�qb_l_� nb_s�qiof^�i]]ojs�nb_�Jilnb_lh�N[cfq[s�C[g_�N_m_lp_)�qbc]b�q[m� ni�

\_�^_a[t_nn_^)� [h^�ni� m_h^�nb_�I[[m[c�b_l^_lm�\[]e�[]limm�nb_�Nopo�lcp_l�qb_l_� nb_s�

qiof^�\_�j[ln�i`�nb_�I[[m[c�^_p_fijg_hn�jf[h %%W

Pb_� ^c``c]ofns�qcnb� nb_� P[ha[hsce[h�jf[h�q[m� nb[n� cn�gip_^� nii� mfiqfs� `il�G_hs[h�

i``c]c[fm+� Pb_cl� P[ha[hsce[h� ]iohn_lj[lnm� ]iof^� hin� ^_]c^_� qb_nb_l� ni� jogj� q[n_l�

`lig� nb_� bcffm� il� H[e_� Fcj_)� qb_nb_l� ni� cgjlip_� []]_mm� ni� H[e_� Fcj_� il� ni� ^ca�

\il_bif_m X+� Pb_s� q_l_� [fmi� oh[\f_� ni� gip_� nb_� I[[m[c� ohncf� nb_� I[[m[cf[h^�

@_p_fijg_hn� jf[h� ]l_[n_^� liig� [h^� q[n_l� `il� nb_g W� Bolnb_lgil_� nb_s� g_n�

ijjimcncih�ni�nb_�c^_[�i`�̂ _a[t_nncha�nb_�Jilnb_lh�N[cfq[s�C[g_�N_m_lp_XçÑ+

$� PJ=�Bcf_� ..,2�pif�EE�*.5,5,15)�Llipcmcih[f�?iggcmmcih_l)�?i[mn�ni�Llipcmcih[f�?iggcmmcih_l)�P[ha[+

$� QJQL$�"�PJ=�Bcf_�4/0,EE�*�0-,./,2-)�@_jons�?O)�J[cli\c�ni�nb_�?O)�@[l�_m�O[f[[g+

PJ=� Bcf_� ..,2� pif� EE� *� /3,.-,2-)� Dihil[ls�I_g\_l� `il�=alc]ofnol_� [g^�J[nol[f� N_miol]_m� ni� nb_� Llipcmcih[f�
?iggcmcih_l)� P[ha[8� PJ=� Bcf_� ..,2�pif� EE�/-,..,2-�*� hin_m� `il� [�g__ncha� [\ion� nb_� Pifib[�I[[m[c+� Pb_�Jilnb_lh�
N[cfq[s�C[g_�N_m_lp_�cm�[fmi�l_`_ll_^�ni�[m�nb_�L[l_�C[g_�N_m_lp_+

PJ=� Bcf_� 4/0,..� *� .6,4,13)� @?)� L[l_� ni� L?)� P[ha[8� PJ=� Bcf_� 4/0,..� *� /2,.,2-)� L?)� P[ha[� ni� nb_� Dihil[\f_�
O_]l_n[ls)�@[l�_m�O[f[[g8�PJ=�Bcf_�4/0,..�*�3,0,2.)�S[n_l�@_p_fijg_hn�K``c]_l)�L[l_�ni�L?)�P[ha[+

$� PJ=�Bcf_�4/0,..�*�..,E,16)�l_jiln�i ` �[�g__ncha�i ` �p[lciom�m_hcil�i``c]c[fm� ch�@[l�_m� O[f[[g� ch]fo^cha�nb_�[]ncha�?O
[h^�nb_�I_g\_l�`il�=alc]ofnol_�[h^�J[nol[f�N_miol]_m8�PJ=�Bcf_� ..,2�pif�EE�*�3,2,2-)�@cl_]nil�i ` �R_n_lch[ls�O_lpc]_m
ni�nb_�L?)�Jilnb_lh�Llipch]_+

PJ=�Bcf_� ..,2�pif�EE�*.4,./,15)�C[g_�S[l^_h�Hs[gohao�ni�nb_�Llipcmcih[f�?iggcmmcih_l)�P[ha[+
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P[ha[hsce[h�i``c]_lm�q_l_�[\f_�ni�h_ainc[n_�n_gjil[ls�]ih]_mmcihm�`lig�nb_�G_hs[hm�

\on� ]iof^� hin� jolmo_� nbcm� mnl[n_as� ch^_`chcn_fs+� Pb_� f[h^� ]ihn[chcha� nb_� H[e_� Fcj_�

q[n_lcha� jichn� q[m� [fc_h[n_^� ni� ?ifih_f� Clia[h� ch� .604 X+� D_� b[^� [fl_[^s�

^_gihmnl[n_^� [� qcffchah_mm� ni� e__j� ion� j[mnil[fcmnm� qcnb� bcm� iqh� b[h^m)� [h^� q[m�

^_n_lgch_^� nb[n�I[[m[c� om_� i`�bcm� f[h^� mbiof^� ]_[m_åXÄ+� Eh� _[lfs� .62.� P[ha[hsce[h�

i``c]c[fm�f_[lhn�nb[n�]ihncho_^�om_�i`�nb_�q[n_l�jichn�gomn�_h^�miih%X%+

Pbcm�ncgcha�a[p_�domn�m_p_h�gihnbm�ni�jl_j[l_�[�jcj_fch_�ni�][lls�q[n_l�`lig�nb_�bcffm�

ni� Pifib[� \_`il_� nb_� j[mnil[fcmnm� l_nolh_^� ni� H[e_� Fcj_� ni� q[n_l� nb_cl� mni]eXXX� Pb_�

[\lojnh_mm� [fmi� jon� j[c^� ni� nb_� m]b_g_� i`�gipcha� nb_�I[[m[c� [h^� nb_� L[l[eosi� ni�

m_j[l[n_�^_mnch[ncihm+� Oig_�j[mnil[fcmnm)�biq_p_l)�]ij_^�qcnb�nb_�]b[ha_�qcnbion�[hs�

i`�nb_� jl_j[l[ncihm� nb[n� aip_lhg_hn� i``c]c[fm� b[^� bij_^� ni� g[e_+� B[]cha� ]ihncho_^�

jl_mmol_� ih� nb_cl� al[tcha)� [� hog\_l� i`� nb_g� gip_^� ni� m__e� al[tcha� [h^� q[n_l�

_fm_qb_l_%XW�Kh_�alioj�i`�I[[m[c� nl[p_ff_^�^iqh�ni�nb_�G[n[g\ic�q[n_lbif_m)� `ioh^�

domn� []limm� nb_� \il^_l� ch� G_hs[� h_[l� nb_� Hombini*L[l_� @cmnlc]n� \ioh^[ls)� ch� _[lfs�

.62�E P

J[X�`\ZeTg\ba�gb�ATgT`Ub\�

Pb_� G[n[g\ic� q[n_lbif_m� b[^� fiha� \__h� om_^� [m� q[n_lcha� jichnm� `il� q_n� m_[mih�

al[tcha�\s�L[l[eosi�j[mnil[fcmnm�qbi�q_l_�\[m_^�[n�Ih[tc%XX� En�cm�hin�]f_[l�biq�fiha�

nb_m_� j[lnc]of[l� L[l[eosi� `[gcfc_m� b[^� \__h� nb_l_+� S_� b[p_� m__h� nb[n� j[mnil[fcmnçm�

jl_m_h]_� ch� nb_� [l_[�q[m� ^cmlojn_^�\s� lch^_lj_mn)� [h^� nb[n�I[[m[c� b_l^_lm�q_l_� e_jn�

ion�\s�nb_�C_lg[hm+�=fnbioab�l_]il^m�i`�j[mnil[f�i]]oj[ncih�_rn_h^�q_ff� chni�nb_� f[mn�

]_hnols)� l_]il^m� i`�]oll_hn� i]]oj[ncih� \_ach� ]igj[l[ncp_fs� l_]_hnfs+� Kl[f� bcmnilc_m�

n[e_h�^olcha�nbcm�l_m_[l]b�^[n_�nb_cl�[llcp[f�ni� .6-4%XX+�Kh_�L[l[eosi�_f^_l�chn_lpc_q_^

LNK�?K,200,151,..+
N_mc^_hnm� i ` �nb_� [l_[�mncff� l_][ff� nb_� ncg_�qb_h�Clia[h� mbin�][nnf_� qbi� b[^� _hn_l_^� bcm� f[h^+� Pb_� [l]bcp_m� l_]il^�

nbcm)� [h^� [� hog\_l� i ` �inb_l� ch]c^_hnm� qb_h� b_� niie� [h� []ncp_� j[ln� ch� ]ihnliffcha� ][nnf_� gip_g_hn+� Pb_m_� ch]fo^_�
^_g[l][ncha� li[^m� [h^� \ioh^[lc_m� ni� fcgcn� gip_g_hn� [h^� \off^itcha� [� n_gjil[ls� ]igjioh^� `il� cgjioh^_^� ][nnf_�
%PJ=�Bcf_� ..,2�pif�EE�*�/1,..,138�PJ=�Bcf_�4/0,..� *� .6,2,2.8�PJ=�Bcf_� ..,2� pif� EE�*� .3,2,12&+� O__�[fmi�PJ=�Bcf_� ..,2�
pif� EEE�*. . ,4 ,2 .)�@?)�L[l_�ni�L?)�P[ha[+

PJ=�Bcf_� ..,2�pif� EEE� *. 2 ,. ,2 .)�@?)�L[l_�ni�L?)�P[ha[+
PJ=�Bcf_� ..,2�pif�EEE�*.5,. ,2.)�Dom\[h^fs)�@[l�_m�O[f[[g�ni�L?)�P[ha[+

PJ=�Bcf_� ..,2�pif�EEE�*�6,/,2.)�I_g\_l�`il�=alc]ofnol_�[h^�J[nol[f�N_miol]_m�ni�L?)�P[ha[+

PJ=�Bcf_� ..,2�pif�EEE�*�//,0,2.)� f_nn_l�`lig�nb_�f_[^_l�i ` �nb_�Gcmcq[hc*I\[a[�h[ncp_�]ioln�ni�nb_�@?)�L[l_+

PJ=�Bcf_� ..,2�pif�EEE� *�/-,4,2.)�@?)�Hombini�ni�nb_�@?)�L[l_+

Ehn_lpc_q*R?�/3,..,62+
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ch� .62/� mn[n_^� nb[n�b_� f_`n�D[h^_hc� [h^�q_hn� ni� Cihd[� `clmn� [h^� nb_h�Ih[tc� [llcpcha�

nb_l_�[n�nb_�ncg_�i`�nb_�C_lg[h�q[l(XX� Eh�[�g__ncha�ch� .631�L[l[eosi�_f^_lm�_mncg[n_^�

nb[n� nb_s� [llcp_^� `c`ns� s_[lm� _[lfc_l%XW� Kh_� ][hhin� lof_� ion� ]ihncho_^� L[l[eosi�

jl_m_h]_� [`n_l� lch^_lj_mn� ih� nb_� \[mcm� i`�nb_m_� []]iohnm)� `il� mig_� j[mnil[fcmnm� g[s�

b[p_� dich_^� h_cab\iolcha� [alc]ofnol[f� ]iggohcnc_m)� \on� nb_s� jichn� [n� f_[mn� ni� [�

mo\mn[hnc[f�l_nolh�gip_g_hn�`lig�_fm_qb_l_%Xç+

Pb_�L[l[eosi�ijjim_^�nb_�_hnls�i`�nb_�I[[m[c�ihni�nb_cl�al[tcha�alioh^m%Xã+� Och]_�nb_�

?_b\^bc� q[lm� nb_� L[l[eosi� [h^� I[[m[c� b[^� b[^� bimncf_� l_f[ncihm� `il� mig_� ncg_)�

j[lnc]of[lfs� ch� nb_� _[lfs� s_[lm� i`�nbcm� ]_hnols%X%+� U_n� nb_� nl[^cncih� i`�bimncfcns� [fih_�

][hhin�_rjf[ch�nb_cl�l_[]ncih�ni�nb_�I[[m[c�ch]olmcih+

En�cm�]f_[l�nb[n�nb_l_�q[m�gcrcha�\_nq__h�nb_�nqi� aliojm� ch�nbcm�[l_[�\_`il_�nb_�gip_�

i`�nb_� Pifib[� %I[[m[c%� ni� G[n[g\ic+� ?ifihc[f� i``c]c[fm� eh_q� nb[n� nb_s�q_l_� ^_[fcha�

qcnb� [� gcrnol_� i`�I[[m[c� [h^� L[l[eosi� j[mnil[fcmnm� [n� Pifib[%Xf� Kh_� g[h� _pc]n_^�

c̀ãig�G_hs[�ch�nb_�gip_�i`%I[[m[c%�j[mnil[fcmnm� ch�nb_�f[n_� .60-m�mj_]c`c][ffs�]f[cg_^�

nb[n�b_�b[^�ilcach[ffs�]ig_� `lig�Ih[tc%ã +� ?ifihc[f� i``c]_lm� f[n_l�^cm]ip_l_^�nb[n�nb_�

.62.�gcal[ncih�i`�nb_�Pifib[�I[[m[c�b[^�\__h�jl_]_^_^�\s�[h�_[lfc_l�gip_�i`�Pifib[�

j[mnil[fcmnm� ni� I[b[g\[f[q_� ch� Hombini� @cmnlc]n� [h^� nb[n� nb_m_� åI[[m[cç� b[^� \__h�
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Pb_� Llipch]c[f� ?iggcmmcih_l� i`�P[ha[� niie� oj� nb_� g[nn_l� qcnb� nb_� A[mn� =`lc][h�

Nis[f�?iggcmmcih+�D_�mn[n_^�nb[n7

åCl[tcha� [h^� q[n_lcha� ]ih]_mmcihm� []limm� nb_� \il^_l� ch� nb_� G_hs[�

Pm[pi�J[ncih[f�L[le�[l_� _mm_hnc[f� `il�]ill_]n�g[h[a_g_hn�i`�mni]e�ih�

nb_� jf[chm� ih� nb_� _[mn_lh� mc^_� i`� nb_� Qm[g\[l[*L[l_� l[ha_7� mo]b�

]ih]_mmcihm�qiof^�\_� hi�gil_� nb[h�[� l_]iahcncih� i`�nl[^cncih[f� lcabnm�
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q[lhcha�il�^o_�jli]_mm+� Pb_�g[h�]igjf[ch_^�[h^�nb_�P[ha[hsce[h�aip_lhg_hn� niie�

oj�bcm�][m_)�\on�b_�b[^�ni�l_g[ch�ch�Hombini�@cmnlc]n�ohncf�cn�q[m�l_mifp_^(Ñã+

'$'Ç�LNK�?K,56/,./,0� *� .6,2,20
*-0 O__�J_og[h)� .66.7� .20*6�[h^� .662[7� .22*4� `il�mcgcf[l�^_\[n_m�ip_l�nb_�O_l_ha_nc+
'$''�PJ=�Bcf_�4/0,EEE�*�/0,./,2/)�?bc_`�O_]l_n[ns)�J[cli\c� ni�?O)�@[l�_m�O[f[[g+
'$'X�PJ=�Bcf_�4/0,...�*� .4,..,22)�Lifcnc][f�Hombini�ni�Llipch]_l)�P[ha[+
'Çä�Pb_�G_hs[h�i``c]c[fm�[ll_mn_^� .1�g_h� `il�cff_a[f� ch]olmcih�[h^� cgjioh^_^�[h^� mif^� 2--� ][nnf_+� =ff� nb_m_�\_fiha_^�
ni� ih_�g[h)� \on�nb_� jli]__^m�q_l_�om_^� ni�j[s�nb_�`ch_m� `il�nb_�inb_l� .0+� Pb_�G_hs[h� ]iolnm� f[n_l�^_]f[l_^� nb_� `ch_m�
\T[YI� ]QYMZ� [h^� nb_� jf[chnc``�l_]_cp_^� Gmb� 64)-65,*� ]igj_hm[ncih+� Io]b� ni� nb_� ]ihmn_lh[ncih� i ` � nb_� P[ha[hsce[h�
i``c]c[fm� nb_� jf[chnc``�l_`ccm_^� ni� l_]_cp_� nb_� gih_s� ch� chmn[fg_hnm� [h^� q[fe_^� i``�qcnb� nb_�_hncl_�mog)� nb_h� qilnb�[
]ihmc^_l[\f_�[giohn)� ch�][mb�%PJ=�Bcf_�4/0,...� *�=jlcf� .62/)�Jin_m�ih�nb_�G[n[g\ic� l[c^� \s�nb_�@?)�Ric8� *� 2,1,208
*/- ,0 ,20 8*6 ,.. ,20 +&
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Eh� .621�nb_�Hombini�@cmnlc]n�?iggcmmcih_l�l_jiln_^�nb[n�nb_�I[[m[c�b[^�\__h�gip_^�

ion� \on� [fmi� hin_^� nb[n� nb_l_� b[^� \__h� [� l_nolh�gip_g_hn� i`�I[[m[c� \[]e� chni� nb_�

[l_[%X%+� Pbcm� ncg_)� biq_p_l)� nb_� L[l[eosi� q_l_� hin� ]igjf[chcha� [\ion� nb_� I[[m[c�

ch`cfnl[ncih+� Eh�nb_�`[]_�i`�L[l[eosi�l_mcmn[h]_�ni�nb_g)�nb_�I[[m[c�nlc_^�gil_�j_[]_`of�

g_[mol_m� ni� nls� ni� a[ch� []]_mm� ni� j[mnol_m� ch�Hombini� @cmnlc]n+� Pb_� L[l[eosi� ch� nolh�

`ioh^�cn�^c``c]ofn�ni� momn[ch�nb_�bimncfcnc_m+� Kh_�L[l[eosi� f_[^_l�i`�nb_� ncg_�^_m]lc\_^�

nb_�jli]_mm�fce_�nbcm7

ç>[mc� q[fcjichac[� eq[� qchac8� m[m[� hc� o\ch[^[go� no+� Poe[iha_[)�

noe[j[n[h[+� Poe[j[n[h[)� noe[i[h[)� noe[j_[h[� haig\_� +++� Ocmc�

noe[hs[g[m[)� b[noeojca[� ecf_f_� n_h[)� b[noeof[f[gcec[� m_lce[fc� n_h[+�

Poe[[]b[�no)�noe[e[[�qin_+%(XX

Ehcnc[ffs� nb_� l_nolh�gip_g_hn� ^c^� hin� chpifp_� [� f[la_� hog\_l� i`�mni]e+� Pb_�Hombini�

@cmnlc]n� ?iggcmmcih_l� b[^� ihfs� [� p[ao_� cgjl_mmcih� nb[n� nb_� l_nolh�gip_g_hn� q[m�

i]]ollcha)�qcnbion�\_cha�[\f_�ni�m[s�biq�g[hs�fcp_mni]e�q_l_�chpifp_^+� Eh�.63-�][nnf_�

]_hmom� l_]il^_^�domn� oh^_l� //)---� [hcg[fm� ch� Qg\[� @cpcmcih%XW� Diq_p_l� nb_� fchem�

[h^�[ffc[h]_m� `ilg_^� ch�nbcm�j_lci^�q_l_�i`�al_[n� mcahc`c][h]_� `il�nb_�N_m_lp_çm� f[n_l�

bcmnils+

Pb_� [ffc[h]_m� `ilg_^�g[^_� cn�b[l^_l� `il�]ifihc[f� i``c]c[fm� ni� ]ihncho_� ni� m_j[l[n_� nb_�

L[l[eosi� [h^� I[[m[c+� Hombini� @cmnlc]n� i``c]c[fm� `ioh^� nb[n� nb_� fch_m� \_nq__h� nb_g�

q_l_� \foll_^+� Pb_�I[[m[c� mioabn� L[l[eosi� c^_hncns)� il� m_n� oj� mnliha� fchem� qcnb� nb_�

L[l[eosi� ch� il^_l� ni� [pic^� _pc]ncih+� Eh� _[lfs� .621� Cip_lhg_hn� i``c]_lm� `ioh^�

nb_gm_fp_m� ^_[fcha�qcnb� mig_�I[[m[c� `[gcfc_m�qbi� l_`om_^� ni� f_[p_� nb_� [l_[8� inb_lm�

qbi�b[^� f_`n�nb_�[l_[�\on�qbim_� mni]e�l_g[ch_^�ch�L[l[eosi�Ub`Tf4� mig_�qbi�q_l_�

[ffiq_^� ni� mn[s� ih� nb_� ]ih^cncih� nb[n� nb_s�b[^� hi� gil_� nb[h� .-� ][nnf_� [h^� niie� oj

PJ=�Bcf_� ..,2,pif� EEE� *�/6,/,2/)� @?)� Hombini� ni�nb_�LRK)� P[ha[8� PJ=�Bcf_� ..,2� pi� EEE� *� 4,2,20)� @?�Hombini� ni�
nb_�L?)� P[ha[8� PJ=�Bcf_� 4/0,EEE� *� .4,..,22)� Lifcnc][f� Hombini� ni�Llipch]_l)�P[ha[8� PJ=�Bcf_� 4/0,EEE� *� 0,2,21)� @?)�
Hombini�ni�L?)�P[ha[8�PJ=�Bcf_�63/,.621�*�[hho[f�l_jiln�i ` �nb_�@?)�Hombini�`il� .621+

S_ff)� qb_h� nb_s� mn[ln_^� ]igcha� b_l_� ch� f[la_� hog\_lm)� cn$m� domn� bog[h� h[nol_+� S_� n[fe_^� ni� _[]b� inb_l8� q_�
oh^_lmnii^� _[]b� inb_l+� S_� oh^_lmnii^� _[]b� inb_l)� q_�g[llc_^� chni� _[]b� inb_l$m� `[gcfc_m)� q_� _r]b[ha_^� ][nnf_� +++�
S_� %nb_� L[l[eosi&� e_jn� koc_n)� q_� ^c^� hin� l[cm_� nb_� [f[lg�[hs�gil_)� q_� ^c^� hin� ]igjf[ch� ni� nb_� aip_lhg_hn+� S_�
Fomn� f_`n� cn+�S_�[ff� fcp_^�b_l_�nia_nb_l+� Ehn_lpc_q�GG�2,.-,63+

Hombini�@cmnlc]n�Hcp_mni]e�K``c]_�S[ff]b[ln)�gi^c`c_^�[]]il^cha�ni�hin_�.�i ` �P[\f_�0+3+
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]ofncp[ncih)� [h^�[� `iolnb�alioj)� qbc]b�nb_� i``c]c[fm� n_lg_^� %jm_o^i*Gq[pc%)� qbi� b[^�

\__h� []]_jn_^� [m� L[l[eosi� \s� nb_� L[l[eosi� f _ [ ^ _ l m P b _ � C[g_� @_j[lng_hn� f[n_l�

l_[fcm_^�nb[n�nb_�I[[m[c�q_l_�[fmi�\oscha�nb_�lcabn�ni�om_�nb_�h[g_m�i`�̂ _[^�L[l[eosi�

j[mnil[fcmnm�l_]il^_^�ih�nb_�fcmnm�ch�il^_l�ni�\_�[ffiq_^�ni�om_�nb_�N_m_lp_

Pb_m_� _p_hnm� [l_� l_gchcm]_hn� i`�S[ff_lçm� []]iohn� i`�Gceoso� cggcal[ncih� chni� nb_�

I[[m[c�N_m_lp_�ch�G_hs[�ch�nb_� .60-m�[h^� .61-m%XX+�D_�l_jilnm�Gceoso�j_ncncihcha�nb_�

aip_lhg_hn�ni�\_�[ffiq_^�ni�mn[s)�i``_lcha�ni�j[s�bcab_l�I[[m[c�n[r_m�[h^�m__echa�ion�

I[[m[c� mjihmilm� qbi� ]iof^� acp_� nb_g� [� jf[]_� ni� mn[s� il� pio]bm[`_� nb_cl� I[[m[c�

]l_^_hnc[fm�il�bcmnils(XX+�S[ff_l�qlcn_m7

åJih_�i`�nb_m_�]f[cgm�[h^�j[mnm�q_l_�chb_l_hnfs�cgjf[omc\f_8�hil�q_l_�

nb_s�h_]_mm[lcfs�`[fm_�*�nbioab�mig_�jli\[\fs�q_l_+�>on�nbcm� cm�ni�gcmm�

nb_� jichn+� Pb_s� q_l_� hin� chn_h^_^� [m� ål_[fç� fc`_� bcmnilc_m+� Pb_s�

l_jl_m_hn_^� [nn_gjnm� ih� nb_� j[ln� i`�nb_� cggcal[hnm� ni� []]iggi^[n_�

nb_gm_fp_m� ni�qb[n�nb_s�oh^_lmnii^�ni�\_�nb_�^igch[hn�]ih]_lh�i`�nb_�

]ifihc[f� [^gchcmnl[ncih)� ni� mj_[e� nb_� jl_m]lc\_^� f[hao[a_� i`�_nbhc]cns�

[h^� nl[^cncih� ojih� qbc]b� nb_cl� chn_llia[nilm� chmcmn_^� [h^� ni� g[e_�

nb_gm_fp_m�[]]_jn[\f_�ni�nb_cl�jlimj_]ncp_�h_cab\iolm+ç(X(

Elihc][ffs)�[n�Ieig[tc)�I[[m[c�j[mnil[fcmnm�q_l_�fi\\scha�ni� å\_]ig_ç�L[l[eosi+�

Oogg[ls

Pb_� _[lfs� bcmnils� i`�nb_� Ieig[tc� [l_[� mbiqm� nb[n� cn� q[m� ]igcha� oh^_l� ch]l_[mcha�

jl_mmol_� `lig�j[mnil[fcmnm+� Qm_� i`�nb_� jf[chm� q_mn� i`�nb_�giohn[chm�q[m� aliqcha� [m�

I[[m[c� j[mnil[fcmnm� _rj[h^_^� _[mnq[l^m� [h^� [m� l_mc^_hnm� nb_gm_fp_m� nolh_^� ni� ][nnf_�

l_[lcha+� H[h^� [fc_h[ncihm� ni� nb_� Pm[pi�J[ncih[f� L[le� [h^� [� m_nnf_l� ch� G_hs[� `olnb_l�

l_mnlc]n_^�j[mnil[fcmn�gcal[ncih�msmn_gm+

'X '�PJ=�Bcf_�4/0,EEE�*�5,..,21)�@?)�Hombini�ni�nb_�C[g_�N[ha_l)�L[l_+

PJ=�Bcf_�C f,4 �*� .4,1,35)�g__ncha�i ` �j[mnil[fcmnm�[h^�C[g_�@_j[lng_hn� mn[``+� N_`_ll_^�ni� ch� inb_l�jo\fc][ncihm� [m�
P=,C@,@fK,.3,//,.60+

S[ff_l)� .660+
S[ff_l)� .6607/02*3+
S[ff_l)� .6607/03+
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=m� ][om_� [h^� ]ihm_ko_h]_� i`�nb_m_� ]b[ha_m)� I[[m[c� [h^� L[l[eosi� m_n�oj� fchem� nb[n�

_hmol_^�nb_l_�q[m�ni�\_�]ihncho_^�jl_mmol_�ih)�[h^�cff_a[f�om_�i`)�nb_�N_m_lp_�`lig�cnm�

ch]_jncih+�Pb_�jf[h�ni�[ffiq�]ihnliff_^�om_�i`�nb_�N_m_lp_�\s�[�`_q�L[l[eosi�`[gcfc_m�

`ioh^_l_^� `lig� nb_� ionm_n+� Pb_� l_kocl_g_hn� i`� m_j[l[ncih� [h^� fcgcn_^� []]_mm� l[h�

[a[chmn�nb_�p_ls�h[nol_�i`�j[mnil[f� mi]c_ns+� Pb_�]ihncho[f�j[mnil[f�jl[]nc]_�i`�]l_[ncha�

h_nqilem�[h^�fchem�[h^�_rj[h^cha�ijncihm� `il�al[tcha�g_[hn�nb[n�nbcm�j_lci^�m[q�nb_�

chcnc[ncih�i`�ch]l_[mchafs�]fim_� fchem� \_nq__h�nb_�L[l[eosi� i`�Ih[tc� [h^� nb_�I[[m[c�

`lig�nb_�Nopo�p[ff_s)�Pifib[�[h^�nb_�I[[m[c�mn_jj_+

Pb_� [ll[ha_g_hn�[fmi� cahil_^� nb_�jl_m_h]_�i`�hog\_lm� i`�G[g\[)� O[g\[[� [h^�L[l_�

j[mnil[fcmnm�qbi�q_l_�jl_m_hn�ch�Hombini�@cmnlc]n�[h^�qbi�q_l_�[]]omnig_^�ni�om_�nb_�

N_m_lp_çm� l_miol]_m+� Pb_�`i]om�ih�ih_�_nbhc]�alioj�q[m� ni� ][om_� ^cmm_hmcih�_[lfs�ih�

ch�nb_�bcmnils�i`�nb_�N_m_lp_�[h^�b[m�]ifiol_^�^_p_fijg_hnm�ch�cn�_p_l�mch]_+�Pb_�h_rn�

]b[jn_l� ]b[lnm� nb_� _pifoncih� i`� ]ih`fc]nm� ip_l� nb_� N_m_lp_� [h^� nb_� aliqnb� i`�

j[mnil[fcmg�qcnbch�cn+
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?b[jn_l�Biol

Pb_�bcmnils�i`�nb_�N_m_lp_

Eh� nbcm� ]b[jn_l� E� nl[]_� nb_� aliqnb� i`� j[mnil[fcmg� chmc^_� nb_� N_m_lp_+� E� _rjfil_� biq�

cggcal[ncih� f_^� ni� n_hmcihm� [h^� ]ihn_mnm� \_nq__h� j[mnil[fcmnm)� \_nq__h� j[mnil[fcmnm� [h^�

qcf^fc`_� i``c]c[fm)� [h^� \_nq__h� ^c``_l_hn� aip_lhg_hn� ^_j[lng_hnm+� E� mbiq� nb[n� nb_�

l[ha_f[h^m� i`�Ieig[tc� al_q� ch� cgjiln[h]_� `il� [� f[la_� hog\_l�i`�j_ijf_)� [h^�^_m]lc\_�

nb_�a_ial[jbs�i`�nb_�j[mnil[f�mi]c[f�h_nqile�i`�qbc]b�nb_�N_m_lp_�q[m�j[ln+�Bch[ffs�E�acp_�

[� \lc_`� []]iohn� i`� nb_� `ch[f� s_[lm� i`� nb_� N_m_lp_çm� i]]oj[ncih)� ^_m]lc\_� nb_� ]oll_hn�

fi][ncih�i`�mig_�i`�nb_�iomn_^�j[mnil[fcmnm)�[h^�ionfch_�^_p_fijg_hnm�mch]_�nb_�_pc]ncih�i`�

nb_�j[mnil[fcmnm+

Ehnli^o]ncih

Ieig[tc� q[m� _mn[\fcmb_^� [a[chmn� [� \[]ealioh^� i`� ]ihncho[f� ]ih]_lhm� ni� mb_jb_l^�

j[mnil[fcmnm� ni� ^c``_l_hn� m_]ncihm� i`�hilnb*_[mn�P[ht[hc[+� L[mnil[fcmnm� ]ihncho[ffs� l_mcmn_^�

]ihnlif�i`�nb_cl�gip_g_hnm+�Pb_�bcmnils�i`�nb_�N_m_lp_�q[m�m_n�ni�`iffiq�nb_�m[g_�j[nn_lh+

Pb_l_�q_l_� m_p_l[f� cmmo_m� nb[n�\_m_n�Ieig[tc+� Pb_l_�q_l_� ]igjf[chnm� \s�L[l_)� O[g\[[�

[h^� G[g\[�j[mnil[fcmnm� nb[n� nb_� j_lgcmmcih� ni� nb_� L[l[eosi� ni� fcp_� ch� nb_� N_m_lp_�q[m�

nlc\[fcmn� [h^� nb[n� ]oll_hn� \ioh^[lc_m� ^c^� hin� acp_� nb_g� _hioab� liig+� Pbcm� q[m�

[]]igj[hc_^� \s� cff_a[f� cggcal[ncih� \s� I[[m[c� [h^� L[l[eosi� j[mnil[fcmnm� chni� nb_�

N_m_lp_+� Pb_l_�q_l_� [fmi� ^cmjon_m� \_nq__h�^c``_l_hn� aip_lhg_hn� ^_j[lng_hnm� [\ion� nb_�

]ihncho[ncih� i`�j[mnil[fcmnmç� l_mc^_h]_� ch� [h^� [lioh^� nb_� N_m_lp_+� Bch[ffs)� nb_l_� q_l_�

]igjf[chnm� \s� j[mnil[fcmnm� nb[n� nb_l_� b[^� \__h� nii� go]b� cggcal[ncih� [h^� nb[n� nb_cl�

al[tcha�g[h[a_g_hn�mnl[n_ac_m�b[^�\__h�q_[e_h_^+



.--

Pblioabion�nbcm�j_lci^)�[m�_[lfc_l�ch�nb_�]_hnols)� aip_lhg_hn�i``c]c[fm�q_l_�]ih]_lh_^�ni�

fcgcn� nb_� hog\_lm� i`�fcp_mni]e�\_fiq� f_p_fm�qbc]b�j[mnil[fcmnm� [l_� []]omnig_^� ni� e__j)�

[h^�ni�]ihmnl[ch�nb_�gip_g_hn�i`�nb_cl�fcp_mni]e+�Pb_�]ihncho[f�aip_lhg_hn�]ih]_lh�q[m�

ip_lal[tcha� [h^� ip_lmni]echa)� qbcf_� nb_� j[mnil[fcmnm� mnlip_� ni� g[chn[ch� []]_mm)� [h^�

]ihnlif� ip_l� []]_mm)� ni� al[tcha� l_miol]_m+� Pb_m_� ]ihn_mnm� l_mofn� ch� nb_� _pc]ncihm� i`�.655�

[h^�j_lmcmn�nblioab�ni�nb_�jl_m_hn+

E�^cpc^_�nb_�bcmnils�i`�Ieig[tc�chni�nqi�j_lci^m+�Blig� .62.� ohncf� .64-)�l_mc^_h]_�chmc^_�

nb_� q_mn� i`� nb_� N_m_lp_� q[m� mfcabn)� c`� cn� i]]oll_^� [n� [ff)� \on� nb_l_� q[m� ]ihmc^_l[\f_�

cggcal[ncih� chni� nb_� _[mn_lh� b[f`)� chni� Hombini� @cmnlc]n+� =`n_l� nb[n� ^[n_)� nb_l_� q[m� [�

l_g[le[\fs�l[jc^�\ocf^�oj�i`�mni]e�chmc^_�nb_�q_mn_lh�b[f`�i`�nb_�N_m_lp_+

.62.�*.64-7�jl_mmol_�ih�nb_�\il^_lm�[h^�cggcal[ncih�chni�nb_�_[mn

Pb_�c^_[�i`�a[t_nncha�Ieig[tc�C[g_�N_m_lp_�q[m�`clmn�giin_^�\s�Il+�>[n_m)�nb_�@cmnlc]n�

?iggcmmcih_l� i`�L[l_)� ch� .616+� D_� moaa_mn_^� nb[n� nb_� Qg\[� On_jj_� C[g_� ?ihnliff_^�

=l_[�\_�_rn_h^_^�ni� ch]fo^_�[�f[la_�[l_[�i`�L[l_�@cmnlc]n)� [h^�nb_�qbif_�\_]ig_�[�C[g_�

N_m_lp_+�Eh�domnc`scha�bcm�jlijim[f�b_�m[c^7

%Bclmn�[h^�`il_gimn�nb_�[l_[�jlipc^_m�[�m[h]no[ls�`il�a[g_�qcnbion� ch�[hs�

q[s� chn_l`_lcha� qcnb� nb_� f_acncg[n_� jl_m_hn� [h^� `onol_� h__^m� i`�nb_� fi][f�

jijof[ncih+ 

>[n_m� chmcmn_^� nb[n� nbcm� cmmo_�q[m� m_j[l[n_� `lig� nb_� jl_mmol_� ni� ^_a[t_nn_� nb_� Jilnb_lh�

N[cfq[s�C[g_�N_m_lp_�nb[n�[]]igj[hc_^�jf[hm�ni�gip_�nb_�Pifib[�I[[m[c+�D_� m[c^�nb[n�

nb_�l_]igg_h^[ncihm�mnii^�l_a[l^f_mm�i`�qb_nb_l�nb_�f[nn_l�q[m�^_a[t_nn_^�il�hin+

>[n_m%�[mmol[h]_�om_^�[�mnlcha_hn�^_`chcncih�i`�%f_acncg[n_%+� Eh�nb_�m[g_�f_nn_l�b_�hin_^�nb[n�

nb_� [l_[�q[m�om_^� m_[mih[ffs�\s�I[[m[c� ch�m_[l]b�i`�q[n_l�[fiha�nb_�G_hs[h�\il^_l�[h^

PJ=�Bcf_�12.,ER�*�/2,1,16+



.-.

b_� [fmi� l_]il^_^� nb_� jl_m_h]_� i`� nqi� bonm� ch� nb_� I[dc� Gohoho[� bcffm+� Iil_ip_l� nb_�

]ih]_jn� i`�åf_acncg[n_� om_ç� ^_j_h^_^� ih� ]_ln[ch� c^_[m� i`�aii^� f[h^� om_� ni� qbc]b�g[hs�

j[mnil[f�aliojm�^c^�hin�mo\m]lc\_+

Pb_� @cmnlc]n� ?iggcmmcih_l� i`�Hombini� q[m� gil_� [q[l_� i`�j_ijf_çm� h__^m)� moaa_mncha�

nb[n7

Pb_l_�cm�hi�i\d_]ncih�ni�nb_�]ihncho_^�_rcmn_h]_�i`�nb_�N_m_lp_�c`�cn�cm�`_fn�

ni� \_� qilnbqbcf_)� jlipc^_^� nb[n� nb_� _rcmncha� bog[h� chn_l_mn� qcnbch� nb_�

N_m_lp_�&_r]_jn�nb_�I[m[c'�[l_�hin�jl_do^c]_^+%X

@[pc^�=hmn_s)� nb_� `clmn�C[g_� N[ha_l� i`�Ieig[tc� qbi� g[^_� [� m[`[lc� nblioab� nb_� [l_[�

mbilnfs� [`n_l� cnm� a[t_nn_g_hn� `ioh^� gil_� j_ijf_+� D_� l_]il^_^� /-*0-)---� ][nnf_� al[tcha�

_[mn�i`�nb_�G[g\[a[�lcp_l�[h^�q_mn�i`�nb_�L[l_�Hombini�\il^_l�[h^�[fmi�[�f[la_�hog\_l�i`�

L[l[eosi�mni]e�q[n_lcha�[n�G[n[g\ic)�nia_nb_l�qcnb�nb_� ch]olmcihm�i`�I[[m[c�j_ijf_� [h^�

fcp_mni]eX

=hmn_s� chmcmnm� nb[n� nb_� N_m_lp_� q[m� a[t_nn_^� qcnb� ^o_� jli]_mm� [h^� nb[n� fi][f� f_[^_lm�

]_lnc`c_^�nb[n�nb_l_�q_l_�hi� n[r�j[s_lm� l_mc^_hn� chmc^_� cn� _r]_jn�nb_�L[l[eoso%X+� Diq_p_l)�

g[hs� i`�nb_� n[r� j[s_lm� fcpcha� ionmc^_� nb_� N_m_lp_� g[^_� ]ihmc^_l[\f_� om_� i`�l_miol]_m�

qcnbch� cn+� Kh�nqi�i]][mcihm� nb_�N_m_lp_�\ioh^[lc_m�b[^�ni�\_�l_^l[qh�ni� _hmol_� nb[n�[ff�

fi][f� j_ijf_� q_l_� l_mc^_hn� ionmc^_� nb_� N_m_lp_)� [h^� mi� ]iof^� giohn� hi� f_a[f� ]f[cg� ni�

al[t_�chmc^_�cnW

=h�_r]_jncih�q[m�g[^_� `il�nb_� L[l[eosi� fcpcha� ch� nb_� [l_[+� En�q[m� `_fn� nb[n� nb_cl� mnliha�

nl[^cncih�i`�omcha�nb_�a[t_nn_^�j[mnol_m�g[^_�cn�oh`[cl�ni�_r]fo^_�nb_g+�=hmn_s�^l_q�oj�[

X�PJ=�Bcf_�63/�Hombini�@cmnlc]n�=hho[f�l_jiln�j[a_� .1+�L[l_hnb_m_m� ch�nb_�ilcach[f+
X�PJ=�Bcf_�3,.� *�[hho[f�l_jiln�i ` �nb_�C[g_�N[ha_l)� .62/+� L_lm+� ]igg+� /2,/,63+
H�=hmn_s�j_lm+� ]igg+� /2,/,638� /3,5,64+
X�PJ=�Bcf_�C f,4 �*� 5,./,23)�@?)�L[l_�ni�nb_�L?)�P[ha[8�PJ=�Bcf_�C f,4 �*�4,./,24)�C[g_�N[ha_l�ni�Lifcnc][f�Hombini+



>ir�1+.7�Pb_�h__^m�[h^�]f[cgm�i`�nb_�L[l_�[h^�O[g\[[�j[mnil[fcmnm

ã� +++�qb_h�nb_�aip_lhg_hn�][g_�ni�jon�C[g_�N_m_lp_�\il^_lm�b_l_�nb_l_åm�hin�ih_�]cnct_h�qbi�q[m�[me_^�
il� ch`ilg_^�qb_l_� nb_�\il^_lm�qiof^�ai8�hiq� m_p_l[f� ]cnct_hm�b[p_�l_]_cp_^� m_p_l_� `ch_m� +++� S_�\lcha�
iol�l_ko_mn�nb[n�nb_�\il^_lm�\_�jf[]_^�`[l�[q[s�%oj�ni�Gc`fceo[&�mi�nb[n�nb_l_�qcff�hin�i]]ol�[a[ch�inb_l�
]igjf[chnm� qbc]b� ][om_� ^cm[al__g_hnm� \_nq__h� ncc_� aip_lhg_hn� [h �̂ nb_� ]cnct_hm+� >on� nbcm� l_ko_mn� cm�
^cml_a[l^_^�\s�nb_�C[g_�N[ha_l+�Jiq�qb[n�cm�siol�^_]cmcih�hiq�nb[n�nb_�^ls�m_[mih�b[m�]ig_<å
Pb_�Cihd[�\l[h]b�i`�nb_�P[ha[hsce[�=`lc][h�J[ncih[f�Qhcih�qlcncha�ni�nb_�@?� i`�O[g_� ih�\_b[f`�i`�
L[l_� j[mnil[fcmnm+� Pb_� G[fcg[q_� C[g_� ?ihnliff_^� =l_[�q[m� mo\m_ko_hnfs� _r]cm_^� _[mn� [h �̂ mionb� i`�
Cihd[�ni�jlipc^_�liig�`il�nb_m_�j[mnil[fcmnm+� Q'Fofs� .623+�PJ=�Bcf_�Cf,4+

ãS_�[l_�l_mc^_hnm� i`�Gctohai� %nb_�L[l_�j_ijf_&8�q_� [l_�hin�\omch_mmg_h�il�i``c]_�qile_lm� \on�q_� a_n�
iol�`ii^�[h �̂n[r�`il�nb_�aip_lhg_hn�`lig�iol�b_l^m)�iol�`[lgm�[h �̂iol�\__bcp_m�mch]_�[�fiha�ncg_�[ai�+++�
=ff�nb_m_� f[h^m�b[p_�\__h�nb_�^q_ffcha�jf[]_m� i`�j_ijf_� %iol�al[h^`[nb_lm� ohncf� iol� `[nb_lm&� mch]_� 0--�
s_[lm�[ai+� +++�L_ijf_�b[p_�\__h�gip_^�mo^^_hfs�[h �̂f_`n�nb_cl�`[lgm�il�\__h�_pc]n_^�`lig�nb_cl�q[n_lcha�
jf[]_m� [h �̂ biom_m� b[p_� \__h� \olhn+� Pbcm� q[m� ^ih_� \s� [lg_ �̂ a[g_� ao[l^m� qbi� _pc]n_^� j_ijf_� fce_�
[hcg[fm+�L_ijf_�gip_^�ni�[l_[m�qbc]b�`il�[�fiha�ncg_�b[p_�hin�mo``c]_^�`il�fcpcha)�go]b�fimm� cm�ch]oll_^�
`lig�nb_�^_[nb�i`�ai[nm�[h �̂mb__j�[h �̂`lig�nb_�f[]e�i`�q[n_l+�Iil_ip_l�nb_�\__bcp_m�qbc]b�q_l_�boha�
nb_�C[g_�N[ha_l�^_]c^_^�mbiof^�\_� ]on�^iqh�[h �̂mjfcn)� [h �̂nb_s�q_l_� ]on�^iqh�[h �̂ mjfcn� [h �̂ [ff� nb_�
bih_s�q[m�_[n_h�\s�nb_�p[h^[fm� +++� Och]_�nb_�nlc\of[ncih�q_�`[]_�cm�al_[n�q_�b[p_�hi�inb_l�joljim_�_r]_jn�
nbcm�h__^7� nb[n�q_�q[hn�b_fj�koc]efs�ni�a_n�iol�lcabnm�qbc]b�b[p_�\__h�fimn�[h �̂ni�\_�acp_h�iol�`l__^ig�
[m�[l_�nb_�inb_l�]cnct_hm�i`�nb_�l_[fgm�i`�nbcm�echa^ig+å
Pb_�L[l_�j_ijf_�i`�Gctohai�ni�nb_�@cmnlc]n�?iggcmmcih_l�i`�O[g_+�/1'�F[ho[ls�.624+�Cf,4+

ã� Qh^_l� chmnlo]ncihm� `lig�Dom_chc�I[h_)�Iom[�Gcl_q[mb[� [h �̂ /2� =`lc][hm� i`�>[l[go� ch� Qm[g\[l[�
@cmnlc]n�E�b[p_� ni� [^^l_mm�sio�nb_� `iffiqcha7� .+�Is�]fc_hnm� [l_�=`lc][h�b_l^mg_h�[h �̂b[p_� nb_cl�][nnf_�
JWUIZ� ch�Ih[tc� *�G[g\[�h_[l�Gcpchai+� /+� Qhncf�l_]_hnfs�nb_s�q_l_�al[tcha� ch�nb_�Ieig[tc� [l_[�\on�
iqcha�ni�nb_�m[c^�[l_[�\_cha�^_]f[l_^�[�a[g_�l_m_lp_)�gs�]fc_hnm�b[p_�\__h�jlibc\cn_^�ni�_hn_l�nbcm�[l_[�
[h �̂nb_s�b[p_�\__h�il^_l_^� ni� al[t_� ihfs� ch�nb_�>[g\i�h_[l�G[g\[�[l_[+� 0+� Pb_� [l_[�[ffi][n_^�h_[l�
>[g\i� cm�[�mg[ff�jc_]_�i`�f[h^�ch`_mn_^�qcnb�nm_nm_�`fc_m�[h �̂nb_�al[mm�[jj_[lm�jicmihiom+� Pbcm�[l_[�b[m�
hi�q[n_l� mojjfs� [m� nb_� lcp_l�^lc_m�oj� ch� nb_� bin� m_[mih� [h �̂ nb_� chmo``c]c_h]s� i`�j[mnol[a_�b[m� jon�gs�
]fc_hnm�qbi�iqh�[\ion�%[&� `_q�nbiom[h^�][nnf_)� mb__j�[h �̂ai[nm� chni� [�p_ls�[qeq[l^�mcno[ncih+� 1+� Pb_�
j[mnol[a_�ch�nb_�>[g\i�[l_[�b[m�n[e_h�[�b_[ps�niff�i`�gs�]fc_hnmå�][nnf_� ch�nb[n�nb_s�b[p_�fimn�[\ion� .2-�
b_[^m�i`�][nnf_�l_]_hnfs�[h �̂nb_s�[l_�]ihpch]_^�nb[n�nb_�l_[mih�cm�\_][om_�i`�nb_�jicmihiom�al[mm+� 2+�Is�
]fc_hnm�^_mcl_�ni�j_ncncih�nb_�aip_lhg_hn�`il�_r]cmcha�[�mo``c]c_hn�f[h �̂`lig�nb_�Ieig[tc�C[g_�N_m_lp_�
`il�nb_cl�][nnf_�[h �̂[n�qbc]b�jf[]_�ch�nb_�j[mn�nb_s�++++�b[ �̂[]kocl_^�al[tcha�lcabnm+å
>[llcmn_l� qlcncha� ni� nb_� @cmnlc]n� ?iggcmmcih_l� i`� Hombini� ih� \_b[f`� i`�L[l_� [h �̂ O[g\[[� b_l^_lm�
`iffiqcha�nb_�]f_[lcha�i`�N_m_lp_�\ioh^[lc_m�ch�nb_�f[n_� .62-m+�1'�B_\lo[ls� .63-+�PJ=�Cf,4+

Oiol]_7�Dig_qii^�M[�IT"� .6647�ijjimcn_�j[a_�//
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fcmn�i`�f_a[f�l_mc^_hnm�qbi�q_l_�ni�\_�[ffiq_^�ni�mn[sX+�Pbcm� fcmn�q[m�[h�[nn_gjn�ni� `cr�nb_�

hog\_l� i`�j_ijf_� chmc^_� nb_� N_m_lp_� [h^� jl_p_hn� `olnb_l� ch`cfnl[ncih� ch� il^_l� ni� fcgcn�

j[mnil[f� jl_m_h]_� [h^� gip_g_hn� ch� []]il^[h]_� qcnb� i``c]c[fm� oh^_lmn[h^cha� i`� qb[n�

]ihmncnon_^�aii^�b_l^cha�jl[]nc]_ç+

Apc^_h]_�i`�fi][f�ijjimcncih�ni�nb_�N_m_lp_%m�_rcmn_h]_�cm�m__h�ch�f_nn_lm�qlcnn_h�ch�jlin_mn�

[a[chmn� cnm� l_mnlc]ncihm� &mogg[lcm_^� ch�>ir� 1+.'+� Eh� .620)� L[l_� j_ijf_� j_ncncih_^� ni� \_�

[ffiq_^�ni�al[t_�[lioh^�nb_�I[dc*Gohoho[�[l_[+� =hmn_s�l_d_]n_^�nb_�l_ko_mn)� m[scha�nb[n�

%nb_s�b[p_�hi�nl[^cncih[f�]f[cg�ih�nb_�[l_[�[n�[ff%W� Eh� .623�[h^� .624�L[l_�[ali*j[mnil[fcmnm�

ch� O[g_�@cmnlc]n�qlin_� ni� nb_� @cmnlc]n� ?iggcmmcih_l� ]igjf[chcha� [\ion� nb_� l_mnlc]ncihm�

`[]cha�nb_cl�om_�i`�nb_�[l_[+�Kh_�f_nn_l)�`lig�nb_�Cihd[�\l[h]b�i`�nb_�P[ha[hsce[�=`lc][h�

J[ncih[f� Qhcih)� f[n_l� l_mofn_^� ch� nb_� ^_a[t_nn_g_hn� i`�j[ln� i`�nb_� N_m_lp_� ni� `ilg� nb_�

]oll_hn� G[fcg[q_� C[g_� ?ihnliff_^� =l_[ç+� Pb_� inb_l)� `lig� [ali*j[mnil[fcmnm� ch� nb_�

Gctohai� *�Rog[lc� [l_[)� ^_n[cf_^�m_p_l[f� ]igjf[chnm�[\ion�nb_�\_b[pciol�i`�a[g_�ao[l^m�

[h^�fimm�i`�fcp_fcbii^(ç+�Pb_�@cmnlc]n�?iggcmmcih_l�i`�O[g_�^cmgcmm_^�nb_�]igjf[chnm�[m�

`[]no[ffs� ohnlo_)� gcmmcha� nb_� oh^_lfscha� g_mm[a_� nb[n� nb_m_� j_ijf_� q[hn_^� ni� om_� nb_�

N_m_lp_%m� l_miol]_m +� Bch[ffs)� domn� \_`il_� Eh^_j_h^_h]_)� [� hog\_l� i`�L[l_� [h^� O[g\[[�

b_l^_lm�[n�Ih[tc�bcl_^�[h�[^pi][n_�ni�jlin_mn�[n�nb_� fimm�i`�al[tcha�[`n_l�nb_�^_g[l][ncih�

i`�\il^_lm�ch�nb_�f[n_� .62-m�]on�i``�mig_�i`�nb_cl�j[mnol_m(ç+

Hi][f� ]ih]_lhm�q_l_� l_`f_]n_^� ch� [�^_\[n_�qcnbch� nb_� bcab_l�]cl]f_m� i`�aip_lhg_hn� ip_l�

qb_nb_l� il� hin� ni� g[chn[ch� nb_� N_m_lp_� [n� [ff+� =fnbioab� [ff� q_l_� ]ih]_lh_^� ni� ]ihnlif�

qb[n�q_l_�j_l]_cp_^�ni�\_�\[^�_hpclihg_hn[f�jl[]nc]_m)� mig_�`_fn�nb[n�nb_�_r]cmcih�i`�nb_�

N_m_lp_� jf[]_^� ni� al_[n� [� ]ihmnl[chn� ih� j_ijf_çm� l_miol]_� om_+� =n� [h� _[lfs� mn[a_� nb_

å�=hmn_s�j_lm+� ]igg+�/2,/,638�PJ=�Bcf_�4/0,EEE�*�0,2,21)�@?)�Hombini�ni�nb_�L?)�P[ha[+
å�PJ=�Bcf_�3,.� *�[hho[f�l_jiln�i ` �nb_�C[g_�N[ha_l)� .62/+
'�PJ=�B cf_�3,.� *�[hho[f�l_jiln�`lig�nb_�C[g_�N[ha_l)� O[g_)� .620+
å �PJ=�Bcf_� C�C f,4 � *� .,4,23)� ?b[clg[h� i ` �nb_�Cihd[�\l[h]b� i ` �nb_� Cihd[�\l[h]b� i ` �nb_� P[ha[hsce[�=`lc][h�J[ncih[f�
Qhcih�ni�nb_�@?)�L[l_�[h^�nb_�L?)�P[ha[8�PJ=�Bcf_�C f,4 � *�5,./,23)�@?)�L[l_�ni�nb_�L?)�P[ha[+
'}�PJ=�Bcf_�C f,4 � *�/1,.,24)�Gctohai)�Rog[lc�[ali*j[mnil[fcmnm�ni� nb_�@?)�L[l_+
'�$� PJ=�Bcf_�C f,4 � *� ..,1,24)�@?)�L[l_�ni�nb_�L?)�P[ha[+
ä �PJ=�Bcf_�C f,4 � *�1,/,3-)�BO�Gb[g\[fc[)�=^pi][n_)� ni�nb_�@?)�Hombini+
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Llipch]c[f�?iggcmmcih_l�i`�P[ha[�g[^_�[�][onciom�jlijim[f�nb[n�cn�\_�om_^�`il�]ihnliff_^�

al[tcha�m]b_g_m7

å=hcg[f� bom\[h^ls� &cm'� ni� \_� _h]iol[a_^� \s� j_lgcmmcih� ni� l[h]b� ih� [h�

_]ihigc]�\[mcm�qcnbch�C[g_�N_m_lp_m)� ch]fo^cha� m_[mih[f� om_� i`�al[tcha�

[h^�q[n_l� []limm� nb_�G_hs[�\il^_l+� Eh� nbcm� ]ilg_]ncih)� biq_p_l)� ^_n[cf_^�

ch`ilg[ncih� cm� l_kocl_^� l_a[l^cha� nb_� hog\_l� i`�mni]e�[fl_[^s�qcnbch� nb_�

Ieig[tc�C[g_�N_m_lp_)�[h^�nb_�[l_[�i`�nbcm�N_m_lp_�qbc]b�cm�ohom[\f_�[m�

\_cha�m_gc*^_m_ln+

Pb_�]ih`fc]ncha�]f[cgm�i`�nb_�C[g_�[h^�R_n_lch[ls�@_j[lng_hnm�ch�l_mj_]n�

i`�nb_� Ieig[tc� C[g_� N_m_lp_� l_kocl_� ni� \_� _r[gch_^� jimmc\fs� qcnb� [�

pc_q�ni�[ll[hacha�[h�_[mcfs�]ihnliff_^�om_�\s�mni]e�i`�mocn[\f_�[l_[m�qcnbch�

nb_� N_m_lp_+� Pb_� jlin_]ncih� i`� `fil[� [h^� `[oh[� qbc]b� cm� jlipc^_^� \s� [�

C[g_� N_m_lp_� gcabn� \_� g[chn[ch_^� c`� big_mn_[^m� q_l_� hin� j_lgcnn_^�

qcnbch� nb_� C[g_� N_m_lp_)� nbom� fcgcncha� nb_� l[ha_� i`�mni]e� j_lgcnn_^� ni�

al[t_�qcnbch�cn+ç(X

H[n_l�[�n_[g�i`�@cmnlc]n�i``c]c[fm�`lig�L[l_�^_\[n_^�nb_�cmmo_)�\on�q_l_�oh[\f_�ni�[al__�ih�

nb_�g_lcnm�i`�Ieig[tc+� Pb_�N_m_lp_�q[m� f[la_)� i]]ojscha� [�nbcl^�i`�O[g_�@cmnlc]n)� [h^�

nbl__� g_g\_lm� i`�nb_� n_[g� nbioabn� cn� qiof^� g[e_� aii^� al[tcha� f[h^� qbcfmn� nb_� inb_l�

nbl__�nbioabn�cn�qiof^�g[e_�[�p[fo[\f_�]ihnlc\oncih�ni�qcf^fc`_�]ihm_lp[ncihXX

Pb_� ^_\[n_� q[m� [� fcnnf_� ]ihnlip_lmc[f� [h^� [nnl[]n_^� nb_� [nn_hncih� i`� nb_� j l _ m m = n � [�

g__ncha�i`�nb_�P[ha[�Llipch]c[f�=^pcmils�?ioh]cf�p_n_lch[ls�mn[``�[lao_^�nb[n�nb_�C[g_�

N_m_lp_� q[m� ]ih]_hnl[ncha�b_l^m� _fm_qb_l_� [h^� j[lnm� i`�P[ha[�@cmnlc]n� q_l_� \_]igcha

LNK�?K,56/,./,0+� Oo\gcmmcih�ni�nb_�Nis[f�?iggcmmcih�\s�nb_�L?)�P[ha[)�j[a_�2+�
PJ=�Bcf_�C f,4 � *�6,.-,20)� _rnl[]n�`lig�nb_�gchon_m�i ` �nb_�@cmnlc]n�P_[g+
On[h^[l^�?ill_mjih^_hn)�P[ha[)� .622+
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\[^fs�ip_lal[t_^+�Pb_�g__ncha�^_]c^_^�ni�l_pc_q�nb_�mn[nom�i`�nb_�N_m_lp_�qcnb�nb_�i\d_]n�

i`�l_mnilcha�cn�ni�[alc]ofnol[f�chn_l_mnm%X+

Il�=hmn_s)�biq_p_l)�qbi�q[m�[fmi�[n�nb_�g__ncha�[lao_�nb[n�nb_�mni]echa�l[n_�jimmc\f_�ch�

nb_�N_m_lp_�q[m� nii� fiq�`il� cn�ni� mifp_� nb_� ip_lmni]echa�jli\f_gm�\_sih^� cnm� \il^_lm�

=h� ch`fo_hnc[f� fi][f� m_nnf_l)�qbi�b[^� [�`[lg�[n�Cihd[)� [fmi�qlin_� ni� nb_� aip_lhg_hn�[h^�

jl_mm)� [laocha� nb[n� ^_l_m_lp[ncih� qiof^� domn� f_[^� ni� nb_� jf[]_� \_]igcha� ip_lloh� \s�

I[[m[c�[h^�L[l[eosi�b_l^m+�D_�`_fn�nb[n�nb_� f_[^cha�L[l_�qiof^�mojjiln�bcm� `_[l�[h^�nb[n�

nb_�I[[m[c�[h^�L[l[eosi�b[^�ånii�f[la_�[�mfc]_�i`�P[ha[hsce[ç� [fl_[^s%X

Eh� .622)� Il� Pling[h)� nb_� O_]l_n[lc[n� I_g\_l� `il� =alc]ofnol_� [h^� J[nol[f� N_miol]_m)�

l_mifp_^�nb_� mcno[ncih�ch�`[piol�i`�nb_�C[g_�@_j[lng_hn+� Kh]_�[a[ch�nb_� mn[n_çm�]ih]_jn�

i`�nb_�_hpclihg_hn�b_f^�mq[s+�D_�^_]f[l_^�nb[n�jlij_l�om_�q[m�hin�\_cha�g[^_�i`�nb_�[l_[�

ionmc^_�nb_�C[g_�N_m_lp_)� [h^�nb_�jli\f_g�i`�ip_l*al[tcha�ionmc^_� nb_�N_m_lp_�b[^�hin�

\__h� ]oln[cf_^+� D_� `_fn� nb[n� ^_a[t_nn_g_hn� q[m� jichnf_mm� c`� q[hnih� om_� i`� l_miol]_m�

ionmc^_�Ieig[tc�ch^o]_^�[�h__^�`il�nb_�l_miol]_m�chmc^_�cn%X+

H_acncg[n_�il�hin)� nb_� h__^m�i`�fi][f�j_ijf_� ni� om_� nb_�N_m_lp_�al[^o[ffs� ch]l_[m_^�ip_l�

nb_�h_rn�nqi� ^_][^_m+� Pb_�jl_mmol_�q[m�j[lnc]of[lfs�mnliha�ch�nb_�_[mn�i`�nb_�N_m_lp_)� ch�

Hombini� @cmnlc]n+� D_l_� nb_� j[mnil[f� h_nqilem� \ocfn� oj� \_nq__h� nb_� I[[m[c� [h^� nb_�

L[l[eosi�al_q�[h^�chn_hmc`c_^XÑ+

Pb_� N_m_lp_� [onbilcnc_m� nlc_^� ni� ]ig\[n� nb_� ch]olmcihm� [h^� nbim_�qbi� q_l_� j[ln� i`�nb_�

h_nqilem)� \on� ionmc^_� nb_� N_m_lp_)� ]igjf[ch_^+� Eh� .63-)� L[of� Iil_ni)� BT\Uba� i`� nb_�

Gq[pc� [h^� l_mc^_hn� [n� D_^[lo� ch� O[g_)� qlin_� ni� nb_�Ichcmn_l� i`�J[nol[f� N_miol]_m� ni

On[h^[l^�?ill_mjih^_hn)�P[ha[)� .622+
On[h^[l^�?ill_mjih^_hn)�P[ha[)� .622+
>l[^mni]e)� .6228� PJ=� Bcf_� C f,4 � *� .2,..,22)� H_� I[ynl_� ni� I_g\_l� `il� =alc]ofnol_� [h^� J[nol[f� N_miol]_m)� nb_�

O_]l_n[lc[n+
PJ=�Bcf_�C f,4 � *�/.,./,22)�I_g\_l�`il�=alc]ofnol_�[h^�J[nol[f�N_miol]_m�ni�nb_�L?)�P[ha[+
PJ=�Bcf_� C f,4 � *� .4,1,35)� l_jiln� \s� nb_� Qg\[�C[g_�K``c]_l� ih� nb_� h_q� fcmn� i ` �f_a[f� l_mc^_hnm� i ` �Ieig[tc� C[g_�

N_m_lp_8� Ehn_lpc_qm�R?�/3,..,62)�II�/3,..,62)�GG� .-,2,63+
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]igjf[ch� nb[n� nb_l_� q[m� hin� _hioab� al[tcha� [h^� nb[n� nb_l_�q[m� hi� ijjilnohcns� ni� pcmcn�

`lc_h^m�chmc^_�nb_�C[g_�N_m_lp_�\_][om_�i`�nb_�jlibc\cncihm�ih�_hn_lcha�cnXW� Eh�l_mjihm_)�

nb_� aip_lhg_hn� l_jfc_^� nb[n� nb_s� q_l_� ]ih]_lh_^� [\ion� nb_� cgj[]n� i`�al[tcha� [h^� nb[n�

mig_� .-)---� b_[^�i`�][nnf_�b[^�gip_^� chni� nb_�jf[chm� [l_[�[lioh^�Ih[tc� ch� nb_� f[mn� ./�

gihnbmXX+

Eh�[^^cncih�ni�nb_�]ihncho[f�jl_mmol_�`lig�jf[chm�j[mnil[fcmnm�mionb�i`�Ieig[tc)�nb_l_�q[m�

[fmi�jl_mmol_�`lig�O[g\[[�j[mnil[fcmnm�\[m_^�ch�nb_�Qm[g\[l[�giohn[chm+�Pb_�Qm[g\[l[�

@_p_fijg_hn� O]b_g_� _h]iol[a_^� nb_� gip_g_hn� i`� mni]e� `lig� nb_� bcabf[h^m� ni� nb_�

jf[chmXW� Eh� .626�nb_�C[g_�N[ha_l�l_`om_^�ni�[ffiq�^ls�m_[mih�al[tcha�chmc^_�nb_�N_m_lp_�

`il�j[mnil[fcmnm� fcpcha�[lioh^�cnm�\ioh^[lc_m�\_][om_)� b_� [ff_a_^)� ][nnf_� b[^�\__h�\lioabn�

^iqh�`lig�nb_�bcffm�\s�nb_�O[g\[[�^_fc\_l[n_fs�ni�jon�jl_mmol_�ih�nb_�N_m_lp_X%(+

Eh�nb_�_[lfs� .63-m�^olcha�[�j_lci^�i`�f[r�g[h[a_g_hn�i`�nb_�N_m_lp_)�nb_�hog\_l�i`�om_lm�

[h^�jl_mmol_� ih� cn� ch]l_[m_^XX� Pb_�C[g_�@_j[lng_hn� nlc_^� ni� ]ihnlif� nb_� mcno[ncih� f[n_l�

\on� cn�g_n� ch]l_[mcha� ijjimcncih� `lig� [h� [ffc[h]_� i`�fi][f� j[mnil[fcmnm� [h^� aip_lhg_hn�

i``c]c[fm�qbi�q[hn_^�nb_�N_m_lp_�om_^�\s�j_ijf_+

Eh� .631)� [� g__ncha� i`�j[mnil[fcmnm� `lig� [� hog\_l� i`�^c``_l_hn� _nbhc]� aliojm� qcnb� nb_�

Hombini� @_p_fijg_hn� ?iggcnn__� nlc_^� ni� _mn[\fcmb�qbs� nb_� L[l[eosi� q_l_� [ffiq_^� ni�

om_� nb_� N_m_lp_� \on� inb_l� _nbhc]� aliojm� q_l_� hin+� Pb_� j[lnc]cj[hnm� ]ih^_gh_^� mo]b�

^cm]lcgch[ncih� [h^� l_mifp_^�nb[n�_cnb_l�[ff� j[mnil[fcmnm� mbiof^�\_� acp_h� al[tcha� lcabnm� il�

nb_�\il^_lm�i`�nb_�N_m_lp_�mbiof^�\_�gip_^�\[]e�ni�[ffiq�gil_�liig�`il�al[tchaXX

PJ=�Bcf_� C f,4 � *� /4,./,3-+� Iil_ni� q[m� nb_� mih� i ` �I[n_c� qbi� q[m� nb_� L[l[eosi� H[c\ih� ch� .6//� ] ` �]b[jn_l� nbl__)�
j[a_�46+� Pbcm�`[gcfs�q[m�]fim_fs�l_f[n_^�ni�nbim_�[ffiq_^�ni� fcp_� ch�Ieig[tc�C[g_�N_m_lp_+

PJ=�Bcf_�C f,4 �*�6,.,3.)�L?�ni�nb_�L_lg[h_hn�O_]l_n[ls)�Ichcmnls�i ` �=alc]ofnol_�[h^�?i*ij_l[ncp_�@_p_fijg_hn+�
PJ=�Bcf_�3,.� *� [hho[f� l_jiln�`il�Hombini�@cmnlc]n� .62/8�PJ=�Bcf_� 4/0,...� *� /3,/,2/)� @?)� Hombini� ni�nb_�L?)� P[ha[8�

PJ=�Bcf_�C f,4 �*�/,./,32)�N_acih[f�C[g_�S[l^_h)�=lomb[�ni�nb_�C[g_�S[l^_h)�P[ha[+
PN=�Bcf_�R fK ,.-� *�//,5,26)�C[g_�N[ha_l�ni�Lifcnc][f�Hombini+
PJ=�Bcf_�C f,4 � *�34,.,34)�Llch]cj[f�C[g_�S[l^_h�ni�nb_�@cl_]nil�i ` �C[g_)�@[l�_m�O[f[[g+
PJ=�Bcf_�C f,4 � *�0-,.,31)�gchon_m�i ` �[�g__ncha�i ` �j[mnil[fcmnm�qcnb� nb_�Hombini�@cmnlc]n�@_p_fijg_hn�?iggcnn__+



P[\f_�1+.7�?[nnf_�l_mc^_hn�ch�Qg\[�@cpcmcih�.62.�*.635

U_[l Hi][ncih @cmnlc]n
N_]il^m

C[g_�N[ha_l�
l_jilnm

=_lc[f
?iohn

.62P Eh�nb_�N_m_lp_ ã= � `_q� nbiom[h^�S[eq[pc� ][nnf_� [h �̂ [�
mg[ff� hog\_l�i`�b_l^mg_h� fcp_^� ch� nb_�
N_m_lp_� [h �̂ ih� nb_� mionb� \[he� i`�nb_�
Qg\[� ionmc^_� nb_� N_m_lp_� h_[l�Ih[tc�
[h �̂H_fq[+� Pb_l_�q_l_�[� mg[ff� hog\_l�
i`� O[g\[[� [h^� G[g\[� _n]+)� ][nnf_�
iqh_lm� [n�Gcpchai)� Ih[tc)� G[g\[�[h �̂
H_fq[+å

.62/$å Qg\[�@cpcmcih�jf[chm 2)---�*�
0-)231

* *

.63?` Qg\[�@cpcmcih�jf[chm /.)651 * *

.63-$$ Ih[tc)�Gcpchai�[h �̂
H_fq[

.3)--- * *

.630$ Eh�nb_�N_m_lp_ * 1)0-- *

.631X Eh�nb_�N_m_lp_ * * 0)/02

.631Ç Lf[chm�hilnb�i`�
Qm[g\[l[m

.1)--- * *

.631$å N_m_lp_*[^d[]_hn�pcff[a_m 0/)4/. * *

.632$ Ih[tc�[h �̂Gcpchai�[l_[ 0-)--- * *

.632F Konmc^_�nb_�N_m_lp_+ 05)23. * *

.633: Qg\[�@cpcmcih�Lf[chm+ 12)/12 * *

.633*4'$ Eh�nb_�N_m_lp_ * * .)02-*
0)---

.635$ Eh�nb_�N_m_lp_ * /.)-5- *

â�N_jiln_^�\s�@[pc^�=hmn_s�ni�@cl_]nil�i`�C[g_+�PJ=�Bcf_�Cf,4)�/1,.,34+
 �P[\f_�0+3+
@cmnlc]n�?_hmom)�Hombini�@cmnlc]n�Hcp_mni]e�K``c]_�q[ff*]b[ln+�Ii^c`c_^�[]]il^cha�ni�hin_�.�ni�P[\f_�0+3+�

H�@?)�Hombini�ni�[�f[qs_l�bcl_^�\s�L[l_�[h �̂O[g\[[�j_ijf_+�PJ=�Bcf_�Cf,4�*� .2,/,3-+
Ç�N_jiln_^�\s�nb_�C[g_�N[ha_l+�PJ=�Bcf_�Cf,4�*� .1,1,35+
X�?iohn_^�\s�nb_�C[g_�S[l^_h+�PJ=�Bcf_�Cf,4�*� .4,.,31+
Ç�Amncg[n_^�\s�nb_�N_acih[f�R_n_lch[ls�K``c]_l+�PJ=�Bcf_�Cf,4�*� ..,2,31+
''�=�]iohn�l_jiln_^�\s�nb_�N_acih[f�=alc]ofnol[f�K``c]_l+�PJ=�Bcf_�Cf,4�*� ..,4,31+
$�Amncg[n_^�\s�nb_�N_acih[f�R_n_lch[ls�K``c]_l+�PJ=�Bcf_�Cf,4�*�6,6,32+
N_jiln_^�\s�nb_�@cmnlc]n�=alc]ofnol[f�K``c]_l+�PJ=�Bcf_�Cf,4�*�/,.,35+
$ãD[llcm)� .64/7� ..0+
$�N_jiln_^�\s�nb_�C[g_�N[ha_l+�PJ=�Bcf_�Cf,4�*� .1,1,35+
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=n�lioabfs�nb_� m[g_�ncg_�@[pc^�=hmn_s)�qbi�q[m�\s�nb_h�nb_�Llch]cj[f�i`�nb_�?iff_a_�i`�

=`lc][h� Scf^fc`_� I[h[a_g_hn)� g_n� qcnb� nb_� N_acih[f� ?iggcmmcih_l� i`� P[ha[� [h^�

]igjf[ch_^� nb[n� cff_a[f� al[tcha�q[m� lc`_� ch� nb_� N_m_lp_� [h^� nb[n� f[h^�q[m� ^_n_lcil[ncha�

ionmc^_� [h^� chmc^_� nb_� N_m_lp_XX+� Pb_� C[g_� @_j[lng_hn%m� _p_hno[f� mifoncih� ni� nbcm�

jli\f_g� q[m� ni� jlijim_� nb_� _hncl_� l_fi][ncih� i`�L[l[eosi� [h^�I[[m[c� fcp_mni]e� `ioh^�

nb_l_XW� Diq_p_l� nb_� N_acih[f� ?iggcmmcih_l� q[m� oh[\f_� ni� _h^ilm_� nb_� moaa_mn_^�

gip_g_hn�i`�[h�_mncg[n_^� 0.)---�I[[m[c� mni]eXX)� [h^)� qb_h� nb_� m[g_� hincih�q[m� f[n_l�

jlijim_^�\s�nb_�N_acih[f�@_p_fijg_hn�?iggcnn__)�b_�q[m� [a[ch�hin�mol_�biq�cn�q[m�ni�

\_�jon�chni�jl[]nc]_XÑ+

Eh�j[ln)� nb_� ^cm[al__g_hnm�]_hn_l_^�ojih�biq�g[hs� mni]e� mbiof^� \_)� [h^�b[^�ilcach[ffs�

\__h)� chmc^_�il�[lioh^�nb_�C[g_�N_m_lp_+�Pb_�C[g_�@_j[lng_hn�]ihmcmn_hnfs�g[chn[ch_^�

nb[n�nb_l_�q_l_�ilcach[ffs�l_f[ncp_fs�`_q�[hcg[fm�omcha�nb_�N_m_lp_�&P[\f_�1+.'+�Knb_l�^[n[�

moaa_mn�nb[n�nb_l_�q_l_�g[hs�gil_�[hcg[fm�ch�nb_�[l_[�[h^�^_j_h^_hn�ojih�al[tcha�chmc^_�

cn+� En�cm�hin�_[ms�ni�l_]ih]cf_�nb_�]iohn�i`�][nnf_� `il� .62.� nb[n�=hmn_s�l_jilnm� ch� .634�qcnb�

nb_�f[la_�hog\_lm�^_\[n_^�^olcha�nb_�G[n[g\ic�[``[cl�&P[\f_�0+3)�j[a_�60'+

Pb_�l_`om[f� ni�^_mni]e�nb_�[l_[�q[m�[]]igj[hc_^�\s�ch]l_[mcha�]ih`fc]n�ih�nb_�alioh^�[n�

Ieig[tc�[h^�]ih`fc]n�\_nq__h�nb_�Hombini�@cmnlc]n�K``c]c[fm�[h^�nb_�C[g_�N_m_lp_�mn[``+�

Pb_�@cmnlc]n�?iggcmmcih_l�i`�Hombini� chmnlo]n_^�C[g_� O]ionm�ni� mnij�b[l[mmcha�I[[m[c�

ch�nb_�[l_[)�[h^�q[m�[hals�qb_h�j_ijf_�[ll_mn_^�`il�cff_a[f�_hnls�ch�nb_�N_m_lp_�q_l_�m_hn�

ni� O[g_X%+� =n�ih_�jichn�nb_�N_acih[f� ?E@�i``c]_l�chmnlo]n_^�nb[n�[�O_lciom�?lcg_�Bcf_�\_�

ij_h_^� oh^_l� nb_� b_[^cha� i`�=lmih)� `iffiqcha� [ff_a[ncihm� nb[n� nb_� C[g_� S[l^_h� b[^�

\olhn�^ipg�biom_m�chmc^_�nb_�C[g_�N_m_lp_Xf

PJ=�Bcf_�C f,4 � *.1 ,0 ,31 )� @[pc^�=hmn_s�ni�nb_�N?)�P[ha[+
PJ=� Bcf_� C f,4 � *� /6,./,32)� gchon_m� i ` �[�g__ncha� i ` �nb_� mo\*]iggcnn__� i ` �nb_� N_acih[f� @_p_fijg_hn� ?iggcnn__�

P_[g+
PJ=�Bcf_�C f,4 � *.3 ,4 ,31 )�N_acih[f�=^gchcmnl[ncp_�O_]l_n[ls)�P[ha[�ni�N_acih[f�C[g_�S[l^_h)�P[ha[+
PJ=�Bcf_�C f,4 � *�/0,0,33)�N?)�P[ha[�ni�nb_�LO�i ` �=alc]ofnol_)�Bil_mn�[h^�Scf^fc`_+
PJ=�Bcf_�C f,4 � *�/4,.-,33)� @?)� Hombini� ni�@cpcmcih[f�Ar_]oncp_�K``c]_l)� I\[l[go8� PJ=�Bcf_�C f,4 � *� 0-,.,34)� @?)�

Hombini�ni�L?)�P[ha[+
PJ=�Bcf_�C f,4 � *. ,./ ,33 )�N_acih[f�?E@)�P[ha[�ni�@cmnlc]n�?E@)�Hombini+
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Pb_�ijjimcncih�ni�nb_�N_m_lp_�ih�nb_�alioh^�f_^�_p_hno[ffs�ni�moaa_mncihm�[n�bcab_l�f_p_fm�

i`� aip_lhg_hn� ni� ^_a[t_nn_� cn+� Eh� .634� nb_� Llch]cj[f� O_]l_n[ls� ni� nb_� Ichcmnls� i`�

=alc]ofnol_� [h^�?i*ij_l[ncp_m� [me_^� nb_� O_hcil�N_m_[l]b�K``c]_l)� @l+� =h^_lmih)� i`�nb_�

Jilnb_lh�N_m_[l]b�?_hnl_)�ni�][lls�ion�[�f[h^�om_�molp_s�i`�nb_�Ieig[tc�C[g_�N_m_lp_+�

D_�ch`ilg_^�@l+�=h^_lmih�nb[n�nb_�Ichcmn_l�q[m�oh^_l�]ihmc^_l[\f_�jl_mmol_�ni�^_a[t_nn_�

nb_�C[g_�N_m_lp_�[h^�nb[n�nb_�Ichcmn_l�]iof^�ihfs�^i�nb[n�c`�b_�q[m�m[ncm`c_^�nb[n�nb_�\_mn�

om_�i`�nb_�f[h^�q[m�`il�[alc]ofnol_�il�j[mnil[f�om_ã +

@l+� =h^_lmih%m� l_jiln� cm� ih_� i`�nb_� `_q�l_jilnm� ih�Ieig[tc� nb[n�E� b[p_� \__h�oh[\f_� ni�

fi][n_+�Diq_p_l�cnm�jlch]cj[f�`ch^cham�q_l_�^cm]omm_^�ch�inb_l�fcn_l[nol_+� En�[jj_[lm�nb[n�b_�

nbioabn� nb[n� nb_�N_m_lp_�b[^�jiil�[l[\f_� jin_hnc[f� [h^� nb[n�j[mnil[fcmnm� q_l_� ^_mnlischa�

nb_cl� b[\cn[n� [h^� ][omcha� f[la_*m][f_� _limcih+� D_� l_]igg_h^_^� nb[n� nb_� N_m_lp_� mbiof^�

hin�\_�ij_h_^�oj�`il�j[mnil[fcmg�\on�hin_^�nb[n�cn�b[^�jin_hnc[f�`il�a[g_�pc_qchaã +

Pb_l_� [l_� hi� gil_� l_]il^m� i`�`olnb_l� jf[hm� ni� ^_a[t_nn_� nb_� N_m_lp_� [`n_l� nb[n� ^[n_+� Eh�

_[lfs� .635� nb_�C[g_�S[l^_h�i`�O[g_�[h^�P[ha[�jl_mm_^� `il�nb_� l_gip[f� i`�[ff�I[[m[c�

[h^�L[l[eosi�mni]e�\[]e�ni�I[[m[cf[h^ã +�Pb_l_�[l_�j[n]bs�l_]il^m�i`�[h�[nn_gjn�ni�gip_�

nb_� L[l[eosi� \[]e� ni� nb_cl� %ilcach[f%� ^q_ffcha� jf[]_� ch� D[h^_hcã +� @[pc^�=hmn_s� l_][ffm�

nb[n�b_�^_jimcn_^�ch�=lomb[�gih_s�l[cm_^�`lig�nb_�]offcha�i`�_f_jb[hnm�ch�il^_l�ni�j[s�`il�

nb_�gip_ã +

Qfncg[n_fs� fi][f� aip_lhg_hn� i``c]c[fm� m__g� ni� b[p_� \__h�_rnl_g_fs�l_fo]n[hn� ni� _h^ilm_�
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e__j�][nnf_�ion�`il�mig_�ncg_+� Eh� nb_�[\m_h]_�i`�][nnf_�]_hmom�^[n[)� nbcm� cm� [jj[l_hn�`lig�
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l_nolh�nb_m_�j_ijf_�[h �̂ni�qlcn_�[�h_q�fcmn�i`�h[g_m� +++�>on�ch�nb_�s_[lm� .635*6�b_l^m�`lig�Ja[doe[�\_a[h�
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j_ijf_� qcnb� ^c``c]ofnc_m+� N_mj_]n_^� ]igl[^_� ch� nb_� g__ncha� q_� [al__^� nb[n� `lig� nb_� \_achhcha� i`�
.,.,.65.� nb_�l_m_lp_^�al[tcha�[l_[�qcff�\_�]fim_^�ohncf�/2,5,.65.� _[]b�s_[l�ohncf�[hinb_l�f[q�cm�_h[]n_^+å�
Hi][f� f_[^_l� i`� nb_� I[[m[c� [h �̂ L[l[eosi� j[mnil[fcmnm� m_nncha� [mc^_� [� ^ls� m_[mih� al[tcha� [l_[+� /-'�
@_]_g\_l�.65-)�GSHB+

Oiol]_7�Dig_qii^�M[�IT"� .6647�ijjimcn_�j[a_�10+
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Kh_�i`�nb_�gil_� chn_l_mncha�ch^c][ncihm�i`�nb_�m][f_�i`�cggcal[ncih�[h^�cnm�]ihm_ko_h]_m�

ch�nb_�q_mn_lh�b[f`�i`�nb_�N_m_lp_� cm� nb_� f_nn_lm�qlcnn_h� ch�jlin_mn� [n� nb_� [llcp[f� i`�nb_m_�

cggcal[hnm�\s�nb_�j[mnil[fcmnm�nb_gm_fp_m�&m__�>ir�1+/'+� Pb_m_� f_nn_lm�[l_�ohomo[ffs�q_ff�

jl_m_lp_^�ch�nb_�Gcmcq[hc�S[l^�Hcp_mni]e�Bcf_+�@io\nf_mm�inb_l�f_nn_lm�q_l_�qlcnn_h�[n�nb_�

ncg_� i`�inb_l� ch]olmcihm� i`� fcp_mni]e� &mo]b� [m� qb_h� nb_� Pifib[�I[[m[c� ^_m]_h^_^� ih�

Ih[tc� ch� .62.'8� \on� nb_� `cf_m� i`�nb_m_� f_nn_lm� b[p_� hin�\__h� `ioh^+� Pi� mig_� _rn_hn� nb_s�

[jj_[l� ni� \_[l� ion� >l[^mni]eçm� `_[lm)� &j[a_� .-1'� _r]_jn� nb[n� \inb� L[l_� [h^� L[l[eosi�

f_[^_lm�qlin_�ch�]igjf[chn�[n�nb_�ch]olmcihm�i`�fcp_mni]e+

Eh� F[ho[ls� .643)� i``c]c[fm� `lig� Gcmcq[hc� qlin_� ni� @cmnlc]n� i``c]c[fm� ni� ]igjf[ch� i`�nb_�

cff_a[f�_hnls�i`�I[[m[c� fcp_mni]e�`lig�Jaodoe[�&nb_�hilnb_lh�_h^�i`�nb_�Nopo�p[ff_s'�[h^�

I[eiha[�[h^�I[e[hs[�&ih�nb_�q_mn_lh� mc^_� i`�nb_� L[l_�giohn[chm'X%X+� Eh� .644)� nb_� L[l_�

j_ijf_�i`�Eaig[�pcff[a_� &h_[l�Cihd['� ]igjf[ch_^�ni� nb_�Cihd[�pcff[a_�i``c]c[fm� nb[n�nb_cl�

al[tcha�alioh^m�b[^�\__h�i]]ojc_^�\s�ionmc^_lm�qbi� `chcmb_^�i``�nb_cl�al[tcha� [h^�nb_h�

f_=XX� Eh� nb_� m[g_� s_[l� L[l[eosi� j[mnil[fcmnm� qlin_� [h� [hals� f_nn_l� i`�]igjf[chn� ni� nb_�

S[l^� O_]l_n[ls� i`�Gcmcq[hc� ]igjf[chcha� nb[n�I[[m[c� cggcal[hnm� `lig� nb_�Nopo�R[ff_s�

q_l_� \lc\cha� nb_cl�q[s� chni� nb_� [l_[� [h^� `chcmbcha�i``�nb_�al[tchaXX+� Pb_� f_nn_l� cm� [� fcnnf_�

clihc]�[m�nb_�[onbilm)�qbi�q_l_�\[m_^�[n�Gcmcg[)�b[^�nb_gm_fp_m�]ig_�chni�nb_�[l_[�nbl__�

s_[lm� [ai�`lig�Hombini+� Pb_s�`_fn�nb[n�nbcm�q[m� fiha�_hioab�`il�nb_g�ni� ][ff� nb_gm_fp_m�

l_mc^_hnm+

Pb_m_� f_nn_lm� [l_� [� mjil[^c]� l_]il^� i`�nb_� j_lg[h_hn� [h^� m_[mih[f� ch`for� i`�j[mnil[fcmnm�

chni� Ieig[tc� `lig� inb_l� [l_[m+� Pb_s� b_fj� cffomnl[n_� nb_� ^cmn[h]_m� nb[n� j_ijf_� q_l_�

jl_j[l_^�ni�nl[p_f�ch�il^_l�ni�l_[]b�nb_�N_m_lp_�[h^�jlipc^_� mig_�_pc^_h]_�i`�nb_�mj[nc[f�

_rn_hn�i`�j[mnil[fcmnm�qbi�om_^�Ieig[tcçm�j[mnol_m�m_[mih[ffs+�Diq_p_l�cn�cm�hin�jimmc\f_�

ni�^_^o]_�[hs�l[n_�il�chn_hmcns�i`�gip_g_hn�`lig�nb_m_�f_nn_lm+

GSHB�*�2,.,43)�Gcmcq[hc�S[l^�O_]l_n[ls�ni�nb_�O[g_�@cmnlc]n�O_]l_n[ls+
GSHB�*� 5,3,44)�Ieoht[)� ih�\_b[f`�i ` �nb_�]cnct_hm�i ` �Eaig[�ni�nb_�S[l^�O_]l_n[ls�i ` �Cihd[�I[il_+�
GSHB�*�/5,4,44)�L[l[eosi� f_[^_l�ni�nb_�S[l^�O_]l_n[ls)�Gcmcq[hc+
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En� cm� [fmi�hin�jimmc\f_� ni� f_[lh�go]b� `lig�nb_m_� f_nn_lm� [\ion� nb_� _hpclihg_hn[f� ^[g[a_�

^ih_�\s�j[mnil[fcmnm+�Pb_�]igjf[chnm�pic]_^�[l_�nb[n�cggcal[hn�b_l^_lm�b[p_� å`chcmb_^�i``�

nb[n� s_[l%m� al[tchaç+� Pb_l_� cm� hi� ch^c][ncih� nb[n� nb_� ch]igcha� b_l^m� b[^� ^[g[a_^� nb_�

jin_hnc[f�i`�nb_�[l_[�ni�jli^o]_�al[mm+

L[mnil[fcmnm� a_h_l[ffs� om_� mig_� `ilg� i`�al[tcha�g[h[a_g_hn�qbc]b� chpifp_m� l_m_lpcha�

%][f`�j[mnol_m%� ]fim_�ni�q[n_l�ch�nb_�^ls�m_[mih+� Pb_m_� [l_�^_mcah[n_^� `il�om_�\s�sioha�il�

mc]e� [hcg[fm�qbi� [l_� oh[\f_� ni� nl[p_f� `[l� ni� al[t_� [h^�q[n_lXW� =lioh^�Ieig[tc)� nb_m_�

][f`�j[mnol_m� [l_� ][ff_^� b_T_\_\\� il� b_b_bcb_\� ch� I[[� [h^� `_\`U\^b� ch� ?b[mo)� nb_� L[l_�

f[hao[a_8�nb_�O[g\[[�[fmi�][ff�nb_g�`_\`U\^b%�nb_�G[g\[)�^\_jT'

Pb_�jli\f_gm�ip_l�][f`�j[mnol_m�g[s�b[p_�[lcm_h�\_][om_�i`�nb_�^ojfc][ncih�i`�[onbilcnc_m�

acpcha� []]_mm� ni� nb_� l[ha_f[h^m� chmc^_� Ieig[tc+� L[mnil[fcmnm� ]iof^� _hn_l� \s� \oscha�

j_lgcmmcih�`lig�C[g_�@_j[lng_hn�mn[``)� il�\s�[jjli[]bcha�nb_cl�`lc_h^m�[h^�l_f[ncp_m� ch�

nb_�N_m_lp_+�Pb_�^o[f�]ihnlifm�g[^_�_hnls�chni�nb_�[l_[�^c``c]ofn�ni�[^gchcmn_l+

Oig_� i`� nb_� ]igjf[chnm� ch� nb_� f_nn_lm� q_l_� i]][mcih_^� \s� nb_� ^[g[a_� ^ih_� ni� nbim_�

l_m_lp_^� j[mnol_m+� Eh� .641)� qb_h� nb_� L[l[eosi� [h^� I[[m[c� `clmn� ][g_� ip_l� ch� f[la_�

hog\_lm� `lig� Hombini� ni� O[g_)� nb_� cggcal[hnm� al[t_^� nb_� L[l_� ][f`�j[mnol_m� ion� i`�

m_[mih+�J_q�j[mnol_m�b[^�ni�\_�m_n�oj�m_j[l[n_fs�`il�nb_�I[[m[c�[h^�L[l[eosiX(+

Eh� .65-� nb_� f[mn� l_]il^_^� ]igjf[chn� [\ion� _r]_mmcp_� cggcal[ncih� chni� nb_� [l_[� q[m�

pic]_^+� Pb_� L[l[eosi� f_[^_l� i`� Gcmcg[� &O[g_� @cmnlc]n'� [a[ch� qlin_� ni� m[s� nb[n�

cggcal[hnm� b[^�om_^�oj� ]_ln[ch�j[mnol_m� qcnb� nb_� ]ihm_ko_h]_� nb[n� nb_l_�q[m� [� f[]e� i`�

al[tcha� ch� nb_� ^ls� m_[mih+� D_� [hhioh]_^� nb[n)� qcnb� nb_� ]i*ij_l[ncih� i`�nb_� S[l^� [h^�

@cmnlc]n� Hcp_mni]e� K``c]_lm)� hch_� [l_[m� qiof^� \_� m_n� [mc^_� `il� om_� ihfs� \_nq__h� /2X

Line[hmec� .6648�@_�Oiot[�[h^�@_�H__oq� .6518�L_[]i]e� .654
.1 Ehn_lpc_q�AG�*.4 ,1 ,63 +



P[\f_�1+/7�?[nnf_�jijof[ncihm�ch�[h^�[lioh^�Ieig[tc�C[g_�N_m_lp_

U_[l Hombini O[g_ Pin[f
.645 /5)/.6 06)206 34)425
.651 15)/00 06)644 55)./5

Oiol]_7�@cmnlc]n�Hcp_mni]e�?_hmom� %=jj_h^cr�0&+

P[\f_�1+07�Og[ff�mni]e�jijof[ncihm�ch�[h^�[lioh^�Ieig[tc�C[g_�N_m_lp_

U_[l Hombini O[g_ Pin[f
.645 .6)24/ /6).-1 15)343
.651 .4)41/ .3)-00 00)442

Oiol]_7�@cmnlc]n�Hcp_mni]e�?_hmom�%=jj_h^cr�0&+

P[\f_�1+17�?[nnf_�mif^�ch�Gcmcq[hc�[h^�I[e[hs[�g[le_nm

L_lci^ Gcmcq[hc I[e[hs[
=jl�.644�*�Foh�.644 .06 /33
Fof� .644*Fof� .645 Ji @[n[
=oa� .645�*�F[h� .646 100 234
B_\� .646*Fof� .646 /46 .50
=oa� .646*F[h�.65- 430 553
B_\� .65-*Fof� .65- 3-/ .)-31
=oa� .65-�*�F[h� .65. .)-/2 624
B_\� .65.� *�Fof� .65. 52/ .)-21
=oa� .65.� *�F[h� .65/ 1/1 65-
B_\� .65/*Fof� .65/ 115 5..

Oiol]_7�@cmnlc]n�Hcp_mni]e�l_]il^m+
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=oaomn� [h^� 0.X� @_]_g\_l� _[]b� s_[l)� [h^� nb[n� nb_s�qiof^� \_� ]fim_^� i``�ionmc^_� nbim_�

[̂n_mXX+

Pb_� cgjiln[h]_� i`�Ieig[tc� C[g_� N_m_lp_� `il�j[mnil[fcmg� ][h� \_� _mncg[n_^� `lig� nb_�

hog\_lm�i`�fcp_mni]e�chpifp_^+� Eh� .645�[h^� .651�nqi� fcp_mni]e�]_hmom_m�q_l_�]ih^o]n_^�

nb[n�jlipc^_� mig_� ch^c][ncih�i`�nb_� m][f_� i`�j[mnil[fcmg�jlcil�ni� _pc]ncih)� [h^�b_h]_� nb_�

cgjiln[h]_�i`�nb_�N_m_lp_� ni�j[mnil[fcmnm+� Pb_m_�^[n[�moaa_mn�nb[n�h_[lfs�6-)---� [hcg[fm�

q_l_�\[m_^�chmc^_�il�h_[l�nb_�_^a_m�i`�nb_�C[g_�N_m_lp_+�Pb_l_�q_l_�[fmi� f[la_�hog\_lm�

i`�ai[nm�[h^�mb__j�&P[\f_�1+/�[h^�P[\f_�1+0'+

Pb_� _]ihigc]� mcahc`c][h]_� i`�nb_m_� fcp_mni]e)� [h^� [h� ch^c][ncih� i`�nb_� l[jc^cns� i`�nb_cl�

cggcal[ncih)� ][h�\_� a[oa_^�\s�_r[gchcha�nb_� l_]il^m� i`�nb_�Gcmcq[hc� fcp_mni]e�g[le_n+�

Pbcm�q[m� `clmn� ij_h_^� ch�=jlcf� .644)� [`n_l� [�\lc_`�[nn_gjn� ni� mn[ln� [�g[le_n� [n� Cihd[+� En�

l[jc^fs�lim_� ni�jligch_h]_� [m�nb_� f_[^cha�g[le_n� ch� nb_� _hncl_� ^cmnlc]n)� [n� ncg_m� moj_lcil�

_p_h�ni�I[e[hs[)�qcnb�cnm�aii^�li[^�fi][ncih�&m__�P[\f_�1+1)� [h^�]b[jn_l�m_p_h�`il�gil_�

]ihmc^_l[ncih�i`�fcp_mni]e�g[le_nm'+

Ieig[tc�[h^�nb_�\li[^_l�j[mnil[f�h_nqile

>s�nb_�_[lfs� .65-m�j[mnil[f�jl_m_h]_�[n�Ieig[tc�q[m�[n� cnm�t_hcnb+� En�q[m�l_aof[lfs�om_^�

\s�[�f[la_�hog\_l�i`�j_lg[h_hn�l_mc^_hnm�[h^�m_[mih[f�cggcal[hnm+�=]]_mm�ni�cnm�j[mnol_m�

b[^�\__h� mioabn� `il�^_][^_m�\s�j[mnil[fcmnm� inb_lqcm_� _r]fo^_^� `lig� cn+� En�om_�q[m� hiq�

q_ff�ch]iljil[n_^�chni�j[mnil[f�_]ihigs�[h^�mi]c_ns+

=h� cffomnl[ncih�i`�nb_� _rn_hn�ni�qbc]b�j[mnil[fcmnm� [n�Ieig[tc� b[^�\_]ig_� ch]iljil[n_^�

chni�qc^_l�j[mnil[f� mi]c[f�h_nqilem� cm�[p[cf[\f_�`lig�nb_�^[n[�]iff_]n_^�ih�nb_�fi][ncih�i`�

j[mnil[fcmn� mc\fcham+� L[mnil[fcmnmç� ]oll_hn� qb_l_[\ionm� q_l_� g[jj_^� omcha� nb_� mc\fcha�

molp_s� &m__� ]b[jn_l� nqi)� j[a_� 31*3'+� Bil� jl_m_hn[ncih� i`�nb_� ^[n[)� fi][ncihm� i`�mc\fcham�

b[p_�\__h�^cpc^_^�chni�nb_�nqi�aliojm+�Bclmn)� nb_l_�[l_�[�m_n�i`�[]]ol[n_fs�fi][n_^�pcff[a_m

GSHB�*�/-,./,5-)�H_[^_l�i ` �G[p[n_n[�mo\*pcff[a_�ni�nb_�S[l^�O_]l_n[ls)�Gcmcq[hc+
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h_[l�ni�[h^�[lioh^)�nb_�N_m_lp_+� O_]ih^)�nb_l_�[l_�[�alioj�i`�go]b�gil_�a_h_l[f)�^cmn[hn�

fi][ncihm+�I[j�1+.� mbiqm�[ff�nb_�fi][ncihm�om_^�ni�c^_hncns�nb_�qb_l_[\ionm�i`�mc\fcham+

P[\f_� 1+2� [h^�I[j� 1+/� mbiqm� nb_� ^cmnlc\oncih� i`�[ff� mc\fcham� l_jiln_^� ch� nbcm� molp_s+� En�

mbiqm� nb[n� nb_l_� cm� [h� _rn_hmcp_� mi]c[f� h_nqile� i`� `[gcfc_m� qcnb� fchem� ni� nb_� C[g_�

N_m_lp_+� Pbcm� l_`f_]nm� nb_� bcmnilc][f� jli]_mm_m� i`� l_f[ncihmbcj� \ocf^cha� \_nq__h�

j[mnil[fcmnm� ^_m]lc\_^� ch� nbcm� [h^� nb_� jl_]_^cha� ]b[jn_l+� Pb_� h_nqile� cm� [fmi� \on� [h�

ch^c][ncih�i`�qb[n� cn�gcabn�b[p_�\__h�^olcha�nb_�i]]oj[ncih�i`�nb_�N_m_lp_+� Pbcm� molp_s�

q[m�]ih^o]n_^�[gihamn�j[mnil[fcmnm�qbi�l_g[ch_^�[lioh^�nb_�N_m_lp_+� Pbim_�qbi�b[p_�

f_`n)� [h^�qbi� f_`n� \_bch^�hi� mc\fcham� [l_� hin� l_jl_m_hn_^+� J_p_lnb_f_mm� nb_� l_mofnm� mbiq�

nb[n�nb_� a_ial[jbc][f� mjl_[^�i`�nb_�j_ijf_�qbi� ]iof^�]iohn�ih�Ieig[tc� ^cl_]nfs�`il� cnm�

l_miol]_m�j_lg[h_hnfs�il� m_[mih[ffs)� [h^� ch^cl_]nfs�`il�nb_� mojjiln�i`�nb_cl�l_f[ncp_m�q[m�

]ihmc^_l[\f_+
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P[\f_�1+28� ?oll_hn�fi][ncih�i`�mc\fcham�[]]il^cha�ni�qb_l_�nb_s�q_l_�l_jiln_^�`lig

Lf[]_ O[g_ Hombini O[g_ Hombini
J_[l� Cihd[ .1 2 /" ."

G[f[f[hc 1 2 ." ."
Gcmcg[ - /4 -" 3"
Gcmcq[hc .06 - /1" -"
Gcpchai / .5 -" 1"
I[b[g\[f[q_ / 61 -" /."
Iecg^c .2 3 0" ."
Ih[tc /3 1 1" ."
Iq[ecd_g\_ - .- -" /"
J^_[,L[ha[li 1. 1 4" ."

B[l� >[a[gisi 4 01 ." 5"
D[h^_hc 6 /- /" 1"
G_hs[ 04 /. 3" 2"
Gcn_ni�[h^�Ocg[hdcli 1/ 0 4" ."
Giliaq_ /1 .- 1" /"
Iicji)�Ocg[hdcli 41 .- .0" /"
Iih^ofc . - -" -"
Iiliaili .6 /1 0" 2"
Iimbc�[h �̂D[c /. .2 1" 0"
Iob_t[ 06 ./3 4" /5"
L[ha[hc . 1 -" ."
Nopo)�O[g_ 1- 1 4" ."
O[g_�%_r]fo^cha�Nopo& /4 1 2" ."
Pin[f 251 115
Pin[f�h_[l /10 .40 1/" 06"
Pin[f�`[l 01. /42 25" 3."

Bil�nb_� ^cmn[hn� fi][ncihm� cn� b[m� ihfs� \__h� jimmc\f_� ni� acp_�@cmnlc]n� f_p_f� ^[n[�[h^� hin� fi][n_� nb_� mc\fcham�gil_� jl_]cm_fs�

qcnbch� ^cmnlc]nm+� Pb_� ^c]binigs)� \_nq__h� ãh_[lå� [h^� ã`[lå� mc\fcham� cm� ]lo^_)� \on� l_`f_]nm� nb_� a_ial[jbc][f� l_[fcns� i ` �nb_�

giohn[ch�\[llc_lm�ni�nb_�mionb�[h^�q_mn)� [h^�Pm[pi�J[ncih[f�L[le�[h^�nb_�j[o]cns�i ` �q[n_l�ni�nb_�hilnb+

Oig_� i ` �nb_� fi][ncihm� l_kocl_� gil_� _rjf[h[ncih+� ãIimbc� [h^� D[cå� l_`_lm� ni� [l_[m� ch� [h^� [lioh^� nb_� hilnb_lh� j[ln� i ` �

Gcfcg[hd[li� @cmnlc]n)� gimnfs� [lioh^� D[c� @cmnlc]n+� ãNopoå� l_`_lm� ni� nb_� Nopo� p[ff_s� ch� O[g_� @cmnlc]n)� ãI icjiå� l_`_lm� [�

^cpcmcih� i ` �Ocg[hdcli� @cmnlc]n� ih� nb_� q_mn� \[he� i ` � nb_� Nopo� lcp_l� j[l[ff_f� ni� nb_� ãNopoå� m_]ncih� i ` � O[g_� @cmnlc]n+�

ãO[g_å� l_`_lm� ni� [ff� inb_l�jf[]_m� ch� O[g_� _r]fomcp_� i ` �nb_�Nopo� p[ff_s� [h^� jf[]_m� ]fim_� ni� nb_�N_m_lp_+� Gcn_ni� @cmnlc]n�

mjfcn� chni� Ocg[hdcli� [h^� [� mg[ff_l� Gcn_ni� @cmnlc]n� ch� .661+� ãGcn_ni� [h^� Ocg[hdcliå� l_`_lm� ni� nb_� jl_m_hn� ^[s� Gcn_ni�

@cmnlc]n�[h^�[ff� j[lnm�i ` �Ocg[hdcli�_r]fomcp_�i ` �Iicji+



I[j�1+08�Pb_�C_ial[jbs�i `�qig_h%m�ac`n� acpcha
O [g _ �@ cmnlc]n H o mbi ni � @ cmnlc]n

GAJU= GAJU=

L_l]_hn[a_�KE�ac`nm E� -+4� E� L_l]_hn[a_�i`�ac`nm

â � J[ncih[f�>ioh^[ls
� â� N_acih[f�>ioh^[ls

� @cmnlc]n�>ioh^[ls

â J[n cih[f �>ioh^[ls
� â� N_acih[f�>ioh^[ls

� @cmnlc]n�>ioh^[ls

C[g_�L_m_hl_

P=JV=JE=P=JV=J� =

I[j�1+17� C_ial[jbs�i`�mni]e�ac`nm� [h^� fi[hm
H ombi ni � @ cmnlc] nO [g _ �@ cmnlc] n

GAJU=GAJU=

E� -� L_l]_hn[a_�i`�ac`nmL_l]_hn[a_�i`�ac`nm

h� *2/
â �Éâ � J[ncih[f�>ioh^[ls
� N_acihX�>ioh^[ls

� @cmnlc]n� >ioh^[ls
J[ncih[f�L[le�]�

� � C [g_�N_m_lp_

P=JV=JE=

)--X

**********J[ncih[f�>ioh^[ls
� N_acih[f�>ioh^[ls

� @cmnlc]n�>ioh^[ls
J[ncih[f�L[le�il�

� � C[g_�N_m_lp_

P=JV=JE=

E�ai�E

B&6&� +��^U�VXUcb� aT_^acTS� X]�@dbW^c^�R^d[S�]^c�QT� [^RPcTS
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Pb_m_� mi]c[f�h_nqile�mncff�jiq_l`offs� mb[j_m�j_ijf_çm� fcp_m� [h^�[]ncpcnc_m+�=m�j[ln�i`�nb_�

biom_bif^�molp_s)�E�]iff_]n_^�^[n[�ih�nb_�jf[]_m�`lig�qb_l_�qig_h�b[^�l_]_cp_^�jl_m_hnm�

[h^� ac`nm� `lig� ch� nb_� f[mn� gihnb+� Sig_h� ]iggihfs� l_jiln_^� \_cha� acp_h� biom_bif^�

aii^m7� ]ojm)� \iqfm)� gcfecha� aiol^m� [h^� ]finb_m� `lig� `lc_h^m� [h^� l_f[ncp_m� qbi� q_l_�

pcmcncha�nb_g�il�qbig�nb_s�q_l_�pcmcncha+�Pb_�a_ial[jbs�i`�nb_m_�ac`nm�mbiqm�nb[n�qig_h�

[l_�mncff�[]ncp_fs�chpifp_^�ch�j[mnil[f�mi]c[f�h_nqilem�nb[n�_rn_h^�`[l�\_sih^�nb_�N_m_lp_çm�

\il^_lm�&I[j�1+0'+

=hinb_l� l_]il^� i`� nb_� _rn_hn� i`� nb_� fchem� nb[n� j[mnil[fcmnm� b[p_� []limm� nb_� l_acih� cm�

[``il^_^�\s�nb_�l_]il^�i`�nb_�h[g_m�nb[n�j[mnil[fcmnm�acp_�nb_cl�][nnf_+�Cc`nm�[h^�_r]b[ha_�

i`� [hcg[fm� [l_� [� pcn[f� miol]_� i`� mni]e+� Pb_� gimn� `l_ko_hnfs� i]]ollcha� h[g_� q[m�

åJih^isc_ç)� åJiha_l[ç� il� åPccniç�qbc]b�l_`_ll_^�ni�[�]iq�nb[n�b[^�\__h�acp_h�ni�[�`[gcfs�

`iffiqcha� nb_� g[llc[a_� i`� ih_� i`� nb_cl� ^[oabn_lm+� åOino[ç� cm� [hinb_l� ]iggih� h[g_)�

g_[hcha� åac`nç)� åj_[]_ç)�il� åaii^�l_f[ncihmçXÑ+� Oni]e�ac`nm�l_]_cp_^�il�acp_h�\s�g_h�ch�nb_�

s_[l�i`�nb_�molp_s�_rn_h^�[]limm�[�f[la_�[l_[�&I[j�1+1'+

?[nnf_�h[g_m�[fmi�n_mnc`s�ni�qc^_l�a_ial[jbc][f�[h^�mi]c[f� ]ihh_]ncihm+� Oig_�[hcg[fm�[l_�

h[g_^� [`n_l� nb_� j_lmih� c̀(ig�qbig� nb_s�q_l_� i\n[ch_^)� mo]b� [m� åI[l[\ocç� &[h� =l[\'8�

åG[g\[ç� &[�G[g\[�j_lmih'8� åJa[g\[l_cç� &[�L[l_� j_lmih'� il� åI__ecç� &`lig� [h� b_`XX^�

ch^cpc^o[f)� c_� hin� I[[m[c'+� Jog_liom� ]iqm� [l_� h[g_^� [`n_l� fi][ncihm� ch� G_hs[� il�

P[ht[hc[�qb_h]_� nb_s� ][g_� *� mo]b� [m� åG_hs[ç8� åGch[haiç� &ch�G_hs['8� åJ^[j[s[ç� &[fmi�

G_hs['8� å@i^ig[ç� &`nlig� ]_hnl[f� P[ht[hc[X%'8� åG_l_lcç� &ch� nb_� @i^ig[� [l_['8� åOchac^[ç�

&[fmi� ch�]_hnl[f�P[ht[hc['+�Pb_�]iqm�h[g_m�acp_�[h�c^_[�i`�nb_�_rn_hn�i`�nb_�h_nqilem�i`�

nl[^_�[h^�_r]b[ha_�qbc]b�fche�j[mnil[fcmnm+�=hinb_l�_r[gjf_�i`�nb_�_rn_hn�i`�nl[^_� cm�ih_�

[l]bcp[f�l_`_l_h]_�i`�[�l_ko_mn�`lig�ih_�j[mnil[fcmn�`il�j_lgcmmcih�ni�m_h^�bcm�h_jb_qm�ni�

I[]b[eim�&G_hs['�`lig�Ih[tc�&ch�Hombini�@cmnlc]n'�ch�il^_l�ni�\os�][nnf_X+

? `�S[ff_l)� .6558� 458� .6607� /058� >_gnm_h)� .646\7� 0-68� .646[7� /558� L_lfip)� .6547� .1.)� .368� Hcnnf_)� .6507� .538� H[mn)�
.5507� 206+
@i^ig[�]iqm�[l_�jlct_^�\_][om_�i ` �nb_cl�[\cfcns�ni�qcnbmn[h^�^lioabn�[h^�^ls�ncg_m+� Ehn_lpc_q�IG� .1,2,63+
PJ=�Bcf_�36,.� pif� EE)� ..,0,207�Gij_l[�ni�nb_�mni]e�chmj_]nil)�Ih[tc+
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Apc]ncih�[h^�_r]fomcih

Cip_lhg_hn�i``c]c[fm�p[lciomfs�]ihn_mn_^�il�[]]_jn_^�nb_�aliqcha�om_�i`�Ieig[tc�C[g_�

N_m_lp_� \on� ofncg[n_fs� nb_� Scf^fc`_� @cpcmcih� l_mifp_^� ni� `cabn� cn+� Pb_l_� [l_� l_]il^m� i`�

[nn_gjnm� ni� _pc]n� j[mnil[fcmnm� ch� .641� [h^� .643X+� >inb� l_mofn_^� ch� j[mnil[fcmnm� \_cha�

l_nolh_^� ni� nb_� N_m_lp_X%X+� Eh� .644� [� O[g_� @cmnlc]n� ?iggcnn__� g__ncha� l_mifp_^� nb[n�

j_ijf_�mbiof^�hin�\_�[ffiq_^�ni�mn[s�ch�Ieig[tc�\_][om_�cn�q[m�[a[chmn�nb_�f[q)� [a[chmn�

nb_�pcff[acm[ncih�jifc]s�[h^�[a[chmn�qb[n�q[m�j_l]_cp_^�[m�aii^�b_l^cha�jl[]nc]_XW

En� cm� ^c``c]ofn� ni� n_ff� `lig�nb_� l_]il^m�qb[n�b[jj_h_^� ni� nbcm� l_mifp_�ni�gip_�j_ijf_� ion+�

Afm_qb_l_� ch�P[ht[hc[�N_m_lp_m�q_l_� ]f_[l_^�qb_h�pcff[acm[ncih�q[m� [jjfc_^XX� Pbcm� ^c^�

hin� b[jj_h� [n� Ieig[tc+� =p[cf[\f_� ^i]og_hnm� moaa_mn� nb[n� nb_l_� q[m� [� gcrnol_� i`�

jl[ag[nc]� g[h[a_g_hn� i`�nb_� l_mc^_hnm� i`�nb_� N_m_lp_� [h^� ]ihncho_^)� c`�l[nb_l� q_[e)�

_``ilnm� ni� _pc]n� nb_� j_ijf_+� Scnb� nb_� _``_]nm� i`�pcff[acm[ncih)� nb_� Qa[h^[h� q[l� [h^� nb_�

]ihm_ko_h]_m�i`�mn[n_� mi]c[fcmg�\_achhcha�ni� n_ff)� cn�q[m�^c``c]ofn� `il�nb_�P[ht[hc[h�mn[n_�

ni�n[e_�go]b�_``_]ncp_�[]ncih+

Pb_� l_]il^m�i`�Cip_lhg_hn�^_\[n_m� [\ion�nb_�N_m_lp_�\_]ig_� ch]l_[mchafs� mj[lm_� `lig�

nb_h� ohncf� .654+� Eh� .65.)� ^cm]ommcihm� q_l_� b_f^� ch� nb_� O[g_� @cmnlc]n� K``c]_m� \_nq__h�

@cmnlc]n� K``c]c[fm� [h^� j[mnil[fcmnm+� Pb_� j[mnil[fcmnm)� qbi� q_l_� [ff� l_jl_m_hn[ncp_m� i`�nb_�

L[l[eosi�[h^�I[[m[c�]iggohcnc_m)�q_l_�nif^�nb[n�nb_cl�j_ncncih�ni�mn[s�chmc^_�nb_�N_m_lp_�

b[^�\__h�l_`om_^�\s�nb_�Llcg_�Ichcmn_l+� Pb_s�q_l_� chpcn_^�ni�]biim_�[fn_lh[ncp_� [l_[m�ni�

mn[s�ch�D_^[lo)�I[e[hs[)�Nopo�I`_l_dchc�[h^�Ie[n[XW�Pb_l_�[l_�hi�`olnb_l�l_]il^m�i`�nb_�

ion]ig_� i`�nbim_� ^cm]ommcihm+� Pb_h)� ch� .650)� nb_� C[g_�N_m_lp_�I[h[a_l�qlin_� ni� nb_�

f_[^_l�i`�j[mnil[fcmnm�l_mc^_hn�[n�G[p[n_n[�ni� mn[n_�nb[n�j[mnil[fcmnm�b[^�cff_a[ffs�\ocfn�nb_cl

GSHB� *� /2,.-,41)� Gcmcq[hc�S[l^�P=JQ� O_]l_n[ls� ni� nb_� O[g_�@cmnlc]n�P=JQ� O_]l_n[ls8� GSHB� *� .0,0,43)� H_nn_l�
ni�j[mnil[fcmnm�`lig�nb_�Ieig[tc�C[g_�N_m_lp_�Llid_]n+

Pb_� f[nn_l� ][m_� ch� .643� cm� nb_� m[g_� [m� l_jiln_^� ch� Iomn[`B[)� .6647� 4*5� chpifpcha� Himch[�H_^_hs_+� Pb_� m[g_� h[g_�
[jj_[lm� ch� inb_l�l_]il^m� i ` �nb_� [l_[� ch� jl_pciom� `cf_m+� D_�q[m�p[lciomfs� chpifp_^� \inb� ch� nb_� nlio\f_m� ch�Pifib[� ch� nb_�
.61-m�[h^�[n�Ih[tc� ch�nb_�_[lfs� .62-m�%PJ=�Bcf_� ..,2� pif� EE�*.3 ,4 ,12 8�PJ=�Bcf_�4/0,DE�*�5,..,21+&
GSHB�*.1 ,. ,44 )�gchon_m�i ` �[�g__ncha�i ` �nb_�O[g_�@cmnlc]n�@_p_fijg_hn�?iggcnn__+

H �D[lnf_s)� j_lm+� ]igg+
GSHB�*� .0,3,5.)�gchon_m�i ` �[�g__ncha�b_f^�[n�nb_�@? m�K``c]_)� O[g_+
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UbeaTf�[]limm�nb_�G[p[n_n[�p[ff_s�[h^�nb[n�nb_s�gomn�\_� l_gip_^XÑ+�Pb_�j[mnil[fcmn�f_[^_l�

f[n_l�[jj_[f_^�`il�b_fj� `lig�nb_�S[l^� O_]l_n[ls�\_][om_�b_�q[m� oh[\f_� ni� ]ihnlif� nb_m_�

ohlofs�l_mc^_hnm�[h^�`_fn�jbsmc][ffs�nbl_[n_h_^�\s�nb_gXX+

En� cm� ^c``c]ofn� ni� n_ff� qb[n� b[jj_h_^� f[n_l� ch� nb_� .65-m� qbc]b� mi� mnl_hanb_h_^� nb_�

aip_lhg_hn%m� l_mifp_)� [h^� [\cfcns)� ni� _pc]n� j[mnil[fcmnm+� S[nmih� [nnlc\on_m� nb_� ]b[ha_� ni�

^_n_lgch_^� aip_lhg_hn� i``c]c[fmX +� ?_ln[chfs� nb_� N_acih[f� Scf^fc`_� K``c]_l� i`�

Gcfcg[hd[li)� Il+� Iohaol_)� q[m� l_mifon_� ch� bcm� ]ihpc]ncih� nb[n� nb_� N_m_lp_� mbiof^� \_�

]f_[l_^�[h^�b_�f[n_l�\_][g_�nb_�Llid_]n�I[h[a_l�i`�nb_�N_m_lp_+�I[hao\ofc�hin_m�nb[n�nb_�

j[mnil[fcmnm� b[^� mnliha� [ffc_m� ch� fi][f� aip_lhg_hn� [h^� nb[n� cn� niie� [� fiha� ncg_� `il� nb_�

@_j[lng_hn�i`�Scf^fc`_�ni�\ocf^�oj�nb_�[ffc[h]_m�h_]_mm[ls�ni�][lls�ion�nb_�_pc]ncihmX%+

Eh� .653�[ff�j_lgcnm�`il�l_mc^_h]_�[h^�al[tcha�cmmo_^�[`n_l�nb_�a[t_nn_g_hn�i`�nb_�N_m_lp_�

q_l_� l_pie_^çX+� Hi][f� l_mc^_hnm� l_jiln�nb[n�nb_� _pc]ncihm�q_l_� [�al[^o[f� jli]_mm+� Bclmn�ni�

ai� q_l_� nbim_�qbi� q_l_� cff_a[ffs�jl_m_hn�qcnbion� [hs� `ilg� i`�j_lgcn+� Pb_h� nbim_�qcnb�

`[fm_� [h^� `ila_^� j_lgcnm� q_l_� gip_^� ion+� Bch[ffs)� ch� @_]_g\_l� .654)� nb_� ^_]cmcih� ni�

_pc]n�j_lgcn�bif^_lm�[h^�nbim_�h[g_^�ih�nb_�fcmnm�i`�.62-�[h^� .635�q[m�[hhioh]_^çX�Pbcm�

^_]cmcih�niie�[�qbcf_�ni�\_�]ih`clg_^�[h^�_h`il]_^+� Eh�_[lfs� .655� nb_�Scf^fc`_�@cpcmcih�

[h^�fi][f�[onbilcnc_m�[al__^�nb[n�j[mnil[fcmnm� ch�nb_�N_m_lp_�mbiof^�\_�gip_^�ni�nb_�Nopo�

p[ff_s�[h^�Gcn_ni�@cmnlc]nXW� Eh�=jlcf� .655)� nb_�Llch]cj[f� O_]l_n[ls�i`�nb_�Ichcmnls�i`�nb_�

Ahpclihg_hn)�J[nol[f�N_miol]_m�[h^�Piolcmg�]ih`clg_^�nb_�l_pi][ncih�i`�[ff�j_lgcmmcih�

ni�fcp_�chmc^_�nb_�N_m_lp_XX�\s�Fofs� .655�nb_�N_m_lp_�b[^�\__h�]f_[l_^XX

GSHB�*� .4,5,50)�C[g_�N_m_lp_�I[h[a_l�ni� mo\*pcff[a_�]b[clg[h)�G[p[n_n[+
GSHB�*� .5,./,50)� mo\*pcff[a_�]b[clg[h)�G[p[n_n[�ni�nb_�S[l^�O_]l_n[ls)�Gcmcq[hc+
S[nmih)� .66.7.1�
I[hao\ofc)� .66.7./�
I[hao\ofc)� .66.7� ./+
Bim\liie_åm�j[j_lm7�QNP,C,?,ICN,44,6.+
I[hao\ofc)� .66.7� .0+�Gcn_ni� cm�hiq�^cpc^_^� chni�nqi�@cmnlc]nm�h[g_^� ãOcg[hdcliå� [h^� ãGcn_niå+
Bim\liie_åm�j[j_lm7�QNP�C@+.5,N,5,//3+
I[hao\ofc)� .66.7� .08� QNP� C@,.5,N,5,/13)� @cl_]nil� i ` �Scf^fc`_� ni� nb_� C_ila_� =^[gmih� Scf^fc`_� Ll_m_lp[ncih�

Plomn)� .-,.-,55+



P[\f_�1+37�=_lc[f�molp_s�]iohnm�i`�fcp_mni]e�ch�[h^�[lioh^�nb_�N_m_lp_�[`n_l�_pc]ncih

@[n_ Hcp_mni]e ?iohn On[h^[l^�Allil
B_\lo[ls�.655$ ][nnf_ .1)/42' hi�^[n[
Foh_� .66.X ][nnf_ ..)0-2 2)3/3

mg[ff�mni]e 3)1/3 .)6/-
K]ni\_l� .66.X ][nnf_ 0-)5.. ..)1//

mg[ff�mni]e .)46/ 653
=jlcf� .6610 ][nnf_ /0)224 ./)20-

mg[ff�mni]e 1)406 /)023

$� S?I@� .655+
X�Docmb�M [ I T � .660+
X� Eh[g^[l� .661+
'Bil�chmc^_�nb_�N_m_lp_�ihfs
=ff�^[n[�[l_�^_lcp_^� `lig�Osmn_g[nc]�N_]ihh[cmm[h]_�Bfcabnm�%ONB&
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Pb_� _pc]ncih� f_`n� f[la_� hog\_lm� i`� j[mnil[fcmnm� ]ih]_hnl[n_^� [lioh^� nb_� _^a_� i`� nb_�

N_m_lp_+�Pb_�O[g_�@cmnlc]n�=onbilcnc_m�a[p_�il^_lm�nb[n�nb_m_�j_ijf_�\_�gip_^)�\s�`il]_�

c`�h_]_mm[ls)� ch�Jip_g\_l�[h^�@_]_g\_l�i`�.655XW�Eh�[ff�_mncg[n_m�i`�nb_�nin[f�hog\_l�i`�

j_ijf_� _pc]n_^� l[ha_� `lig� 2� *� .-)---X(+� Blig� nb_� [nn_h^[h]_� l_]il^m� i`�nb_�gchon_m� i`�

^cmjf[]_^�j[mnil[fcmnm� E� ][f]of[n_^�nb[n� mig_� 5)---�I[[*mj_[e_lm�q_l_� _pc]n_^� `lig� nb_�

N_m_lp_XX+

Apc]ncih�[h^� _r]fomcih�q_l_� `ch[f+� Pb_l_� b[m� \__h�]ihncho_^� cff_a[f�om_� i`�nb_� [l_[)� \on�

gimn� _mncg[n_m� moaa_mn� nb[n� mig_� 42#� i`�nb_� fcp_mni]e� hog\_lm� jl_m_hn� ch� [h^� [lioh^�

Ieig[tc� ch�nb_� .65-m�b[p_�aih_+�Pbim_�qbc]b�l_g[ch�[l_�f_a[ffs�]ih`ch_^�ni�nb_�h[lliq�

\[h^� i`�f[h^� \_nq__h� nb_� N_m_lp_� \ioh^[ls� [h^� nb_� giohn[chm� ni� nb_� Oionb� [h^� A[mn+�
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Pb_� ^cmnlc\oncih� i`� mc\fcham� ^_m]lc\_^� [\ip_� &P[\f_� 1+2� [h^� I[j� 1+/'� cm� mnlihafs�

ch`fo_h]_^� \s� nb_� _pc]ncihm+� =fgimn� [ff� mc\fcham� fcpcha� ]fim_� ni� nb_� N_m_lp_� b[p_� \__h�

_pc]n_^)� `_q� hih*_pc]n_^� mc\fcham� fcp_� nb_l_� &P[\f_� 1+4� [h^� I[j� 1+2'+� Pb_� f[]e� i`�

oh_pc]n_^�j[mnil[fcmnm�]fim_�ni�nb_�N_m_lp_�cm�jli\[\fs�^o_�nb_�f[]e�i`�mj[]_�[h^�l_miol]_m�

cgg_^c[n_fs�[lioh^�nb_�N_m_lp_+�Pb_�]iggih�[]]iohn�`lig�nb_�il[f�bcmnilc_m�a[nb_l_^�ch�
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nb_s�`ioh^�nb_�]ih^cncihm�nii�b[l̂ ÑÄ+

Pbcm� l_mofn� cm� hin� [� l_`f_]ncih� i`�m[gjfcha+� Pb_� Gcmcq[hc� molp_s� ]ip_l_^� [ff� nb_� I[[*�

mj_[echa� biom_bif^m� ch� nb_� pcff[a_+� Eh� Hombini� E� qile_^� qcnb� biom_m� nb[n� b[^� \__h�

mnl[nc`c_^� \s�q_[fnb)� hin� []]il^cha� ni� nb_cl� bcmnils� i`�l_mc^_h]_+� Pb_l_� cm� mi� fcnnf_� liig�

\_nq__h� nb_� giohn[chm� [h^� nb_� \il^_lm� i`� nb_� N_m_lp_� nb[n� cn� q[m� ^c``c]ofn� ni� `ch^�
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l_m_g\f_�nbim_�m[gjf_^�b_l_�\inb�ch�n_lgm�i`�nb_�]ih]_hnl[ncih�i`�l_f[n_^�mc\fcham�[h^�nb_�
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Pi�mig_�_rn_hn�nb_�qc^_l�^c[mjil[�i`�_pc]n_^�mc\fcham�\_sih^�nb_�N_m_lp_�[jj_[lm�ni�b[p_�

\__h� mnlo]nol_^� \s� nb_� ^cmnlc\oncih� i`� hih*_pc]n_^� mc\fcham+� L[mnil[fcmnm� l_f[n_^� ni�

l_mjih^_hnm� `lig� Gcmcq[hc� gip_^� q_mn� chni� nb_� Nopo� p[ff_s)� Iicji� [h^� Ocg[hdcli+�

L[mnil[fcmnm�l_jiln_^�\s�l_mjih^_hnm�ch�Hombini�@cmnlc]n�gip_^�_[mn)� chni�Iob_t[�@cmnlc]n�
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j[mnil[fcmnm� ch�Gcmcq[hc� l_`f_]n� mcgcf[l�bcmnilc][f� ]ihh_]ncihm�qcnb�I[[m[c� [h^�L[l[eosi�
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mbiq_^+
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Ieig[tc+� E�^_m]lc\_�nb_�mcn_m�i`�nb_�molp_s�qile�[h^�nb_h�_r[gch_�p[lc[ncih�ch�nb_cl�

l_fc[h]_�ojih�fcp_mni]e)� `[lgcha�[h^�inb_l� miol]_m� i`�ch]ig_+�@[n[�[l_�om_^� `clmn�ni�

l[he� `[gcfc_m� []]il^cha� ni� nb_cl�q_[fnb� ch)� [h^� l_fc[h]_� ojih)� fcp_mni]e+� Pb_h� nb_�

cgjiln[h]_� i`�[alc]ofnol_� `il� `[gcfc_m� ch� ^c``_l_hn� fi][ncihm� cm� ^cm]omm_^+� Bch[ffs� E�

_r[gch_�qig_hçm� ch]ig_� [h^� _rj_h^cnol_� [n�g[le_nm+� E� ^cm]omm� biq�j[nn_lhm� b_l_�
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biom_bif^�^c_n+

Ehnli^o]ncih
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ni*^[s� fcp_m� `lig� inb_l� aliojm+� Ako[ffs� q_� b[p_� m__h� nb_l_� [l_� j[l[ff_fm� `il� nbcm�

^cp_lmcns�ch�j[mnil[fcmnmç�bcmnils+

Pb_�]b[ha_m�[l_�j[lnfs�[�`oh]ncih�i`�^_gial[jbs+�Dog[h�jijof[ncih�ch]l_[m_m)� \on)�

qb_l_� fiha� n_lg� ^[n[� [l_� [p[cf[\f_)� nb_l_� [jj_[lm� ni� \_� hi� g[n]bcha� fiha� n_lg



./2

ch]l_[m_� ch�fcp_mni]e�jijof[ncihm%+�Pb_m_�n_h^�ni� `fo]no[n_�qcnbch�]_ln[ch�j[l[g_n_lm+�

Eh]l_[m_m� g[s� \_� jimmc\f_� `iffiqcha� cgjlip_^� p_n_lch[ls� ]ih^cncihm� \on� l_]oll_hn�

bcab�giln[fcns�^olcha�^lioabnm�fcgcnm�nb_�_rn_hn�i`�ch]l_[m_�jimmc\f_+

Pbcm�oh^_lfscha�jl_mmol_� cm)� [m�q_�b[p_� m__h)� [oag_hn_^�\s�fimm�i`�f[h^�[h^�[]]_mm�

ni� l_miol]_m)� [h^� i`� fcp_mni]e� nblioab� [fc_h[ncih)� ^lioabn)� q[l� [h^� ]ihm_lp[ncih�

g_[mol_mX+� =m� [� l_mofn� gcal[ncih� j[nn_lhm� [h^� b_l^cha� mnl[n_ac_m� [l_� [\[h^ih_^� il�

[^[jn_^� ni� g__n� nb_� h_q� ]cl]ogmn[h]_m+� Pb_m_� ]b[ha_m� [l_� i]]ollcha� [n� nb_� m[g_�

ncg_�[m�]igg_l]c[fcm[ncih�[h^�ol\[h�aliqnb�[l_�jlipc^cha�[^^cncih[f�jl_mmol_m+� Pb_�

f[nn_l� [fmi� `olhcmb� h_q� ijjilnohcnc_m� ch� niqhm)� [alc]ofnol_� [h^� nl[^_+� N_mc^_h]_� ch�

m_nnf_g_hnm�][h�jlipc^_�[^p[hn[a_m�nb[n�hig[^cmg�il�nl[hmbog[h]_�^_hc_m+� B[lgcha�

il�q[a_�f[\iol�][h�jlipc^_�ijjilnohcnc_m�ni�chp_mn�ch�nb_�b_l^)�il�jl_m_lp_�[hcg[fmX+

Pb_�[]no[f� `ilg�nb[n�nb_�h_q�fcp_fcbii^m� n[e_�p[lc_m�[]]il^cha�ni� nb_� fi][f�bcmnilc_m�

i`�l_miol]_�om_�[h^�nl[^_�ch�nb_�[l_[)�nb_�[p[cf[\cfcns�i`�g[le_n�ijjilnohcnc_m�[h^�f[h^�

`il�`[lgcha)�nb_�l_f[ncihm�\_nq__h�^c``_l_hn�aliojm�ch�nb_�[l_[)�nb_�jl_]cm_�l_[mihm�`il�

[h^� g[hh_l� i`�nb_� ]b[ha_+� Bil� ch^cpc^o[f� `[gcfc_m� ]b[ha_m� [l_� g_^c[n_^� nblioab�

chnl[*biom_bif^� l_f[ncihm)� nb_� [a_� i`� nb_� biom_bif^� [h^� cnm� mn[a_� ch� nb_� j[mnil[f�

fc`_]s]f_+� Eh�^cp_lm_� ][m_m� []limm�j[mnil[f� mi]c_nc_m)� ]iggih�j[nn_lhm� _g_la_� ch� nb_�

q[s�ch�qbc]b�j[mnil[fcmnm�g[h[a_)� chp_mn�ch)� [h^�]ij_�qcnb�b_l^m)� `[lgm�[h^�ch]ig_�

_[lhcha� ijjilnohcnc_m� ch� il^_l� ni� _hmol_� molpcp[f� il� _hb[h]_� jlimj_lcns+� =m� q_�

_r[gch_� p[lciom� [mj_]nm� i`�nb_� fcp_fcbii^m� i`�j[mnil[fcmnm� [n�Ieig[tc)� E� nls� ni� m_n�

nb_g�qcnbch�nb_�]ihn_rn�jlipc^_^�\s�nb_m_�inb_l�mno^c_m�i`�j[mnil[f�aliojm+

@_m]lcjncih�i`�nb_�mno^s�mcn_m�

=\ZPW[W�6QZ[YQK[

Pb_�mno^s�mcn_�ch�Hombini�@cmnlc]n�q[m�[�l_f[ncp_fs�l_gin_�[l_[�ih�nb_�jf[chm�\_h_[nb�

If[fi� [h^�I\[l[go+� En�q[m� []]_mmc\f_� \s� ^cln� li[^m� `lig� P[ha[)� Hombini�@cmnlc]n

$� G[dc[^i7� S_mn_lh)� .6617� /18� V[[f� [h^� @c_nt)� .6627� .1+� Jailihaili7� Dig_qii^� [h^� Ni^a_lm)� .66.7� .13*4)�
/./)� /.38� I]?[\_�M[�IT"� .66/7� 024+� S_mn� Liein7� V[[f� [h^� @c_nt)� .6627� 5*.-+� >[lchai7� Dig_qii^)� .6617� 0.1+�
Hombini�@cmnlc]n)� nbcm�nb_mcm+�C_h_l[f7�J^[a[f[)� .6617� /0+
X�C[f[ns�[h^�Fibhmih)� .66-7� /4*0-8�C[f[ns�[h^�>ihn_)� .66.7� /43*408� Bl[nech)� .6647� /02*3+
X�Bl[nech�[h^�Ogcnb)� .6627� 100*18�@[bf)� .6467� /138�Ahmgcha_l)� .6547� 05*108� .66/7� 6-8�Bl[nech)� .6647� /13*5+
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[h^� Giliaq_+� Ihaç[li� q[m� \_]igcha� mig_nbcha� i`�[� aliqnb� jif_� `iffiqcha� nb_�

_mn[\fcmbg_hn�i`�[�f[la_�cllca[ncih�m]b_g_�[n�Ihaç[li�nb[n�q[m�`oh^_^�\s�nb_�=`lc][h�

@_p_fijg_hn�>[he+�En�q[m�hin)�biq_p_l)�go]b�f[la_l�nb[h�inb_l�pcff[a_m�ch�nb_�[l_[+

Pb_� fi][ncihm� mno^c_^� [l_� mbiqh� ch�I[j� /+.+� Pbl__� `[gcfc_m� fcp_^� [n�Ihaç[li)� ch�[�

mo\*pcff[a_� ][ff_^� I[tch^_)� \on� e_jn� gimn� i`� nb_cl� mni]e� ch� Ub`Tf� h_[l� ni� nb_�

N_m_lp_+� P_h� `[gcfc_m� b[^�big_m� h_[l� ni� nb_�N_m_lp_� \ioh^[ls�qcnb�gimn� i`�nb_cl�

mni]e� ch� [� mo\*pcff[a_� i`�Ihaç[li� ][ff_^� I[b[g\[f[q_+� =� `olnb_l� m_p_h� `[gcfc_m�

fcp_^� [n�Gcmcg[)� [� mo\*pcff[a_�i`�Hohaot[+� O_p_l[f� `[gcfc_m� [n�Gcmcg[�e_jn� mni]e� [n�

I[b[g\[f[q_� il� `olnb_l� hilnb� [n� Gcpchai� [h^� G[g\[+� B[gcfc_m� [n�I[b[g\[f[q_�

n_h^_^�ni�e__j�nb_cl� mni]e�[n�nb_cl�Ub`T%�qcnbion� m_h^cha� cn�ion�_fm_qb_l_)� [fnbioab�

mig_ncg_m� mni]e� hog\_lm� q_l_� l_^o]_^� qb_h� [hcg[fm� q_l_� m_hn� ni� q_n� m_[mih�

][gjm+� Eh�nb_�^ls�m_[mih�nb_s�mig_ncg_m�gip_�ni� fi][ncihm�h_[l_l�nb_�g[ch�Ihaç[li�

ni�P[ha[�li[^+

Gcmcg[)� qbc]b� g_[hm� åq_ffç� ch� Oq[bcfc)� cm� [�q_n� mq[gjs� [l_[� qbc]b� cm� aii^� `il�

`[lgcha)� ]fim_� ni� Hohaot[�pcff[a_)� \on� [pic^_^� \s� ][nnf_� b_l^_lm� [m� cn� cm� nbioabn� ni�

biom_�^cm_[m_m+�I[b[g\[f[q_�cm�go]b�gil_�l_gin_�[h^�^ls+� En� cm� [n� f_[mn�[h�biolçm�

]s]f_�lc^_�`lig�nb_�h_[l_mn�pcff[a_+�@ls*f[h^�`[lgcha�cm�jimmc\f_�\on�l[l_fs�p_hnol_^8�

mig_�j[mnil[fcmnm� [l_� [fmi� cllca[ncha�jfinm� h_rn� ni� nb_�Qg\[�Ncp_l+� En�^i_m� hin�b[p_�

nb_�m[g_�jli\f_gm�qcnb�][nnf_�^cm_[m_m+

I[tch^_�cm�[h�_r]_jncih�ni�nb_m_�]ihnl[mnm�^cm]omm_^�[\ip_+�I[tch^_�mo\*pcff[a_�q[m�

\ocfn� ni� jlipc^_� `il�j_ijf_� f_`n� big_f_mm� [`n_l� nbcm� [l_[�q[m� bcn�\s� `fii^m� ch� .660+�

L_ijf_�fcpcha�b_l_�[l_�q_ff�jf[]_^�ni�m_ff�gcfe�[h^�g_^c]ch_�ch�nb_�pcff[a_�[h^�ni�om_�

nb_� m_lpc]_m� i``_l_^�\s� nb_�pcff[a_� mo]b� [m� m]biifm)� nb_� ]fchc])� ]bol]b_m� [h^� mbijm+�

Pb_� ][nnf_� i`�nb_m_� `[gcfc_m� [l_� e_jn�qcnb� nbim_� i`�j[mnil[fcmnm� [n�I[b[g\[f[q_)� ch�

][nnf_� ][gjm� ch�il�h_[l�nb_�N_m_lp_+� =� mg[ff�gcfe�b_l^� cm� omo[ffs�e_jn� [n�I[tch^_)�

j[lnc]of[lfs� ch� nb_� ^ls� m_[mih)� qb_h� fcp_mni]e� b[p_� `l__l� []]_mm� ni� `c_f^m� [h^� nb_�

^cm_[m_�nbl_[n�cm�f_mm+
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Pb_�fi][ncih�i`�nb_�`[gcfc_m�mno^c_^�ch`fo_h]_m�[h^�l_`f_]nm�nb_�l_f[ncp_�cgjiln[h]_�i`�

fcp_mni]e)�`[lgcha�[h^�qig_hçm�ch]ig_�ni�nb_�biom_bif^�_]ihigs+�S_�mb[ff�m__�nb[n�

nb_� l_gin_� fi][ncihm�qbc]b�q_l_�aii^� `il�fcp_mni]e�n_h^_^�ni�\_�^c``c]ofn�jf[]_m� `il�

qig_h� ni� _[lh�gih_s+� ?ihp_lm_fs� big_m� h_[l_l� ni� nb_� pcff[a_� ]_hnl_m)� qb_l_� nb_�

qig_h� ][h�gil_� l_[^cfs�a_h_l[n_� ch]ig_)� [h^�qb_l_� `[lgcha�q[m� f_mm� lcmes)� q_l_�

hin�`[piol_^�`il�][nnf_�l_[lcha+�Pb_�^c``_l_h]_m�[l_�pcmc\f_� ch�nb_�j[nn_lhm�i`�l_fc[h]_�

ojih�fcp_mni]e)�`[lgcha)�qig_hçm�ch]ig_�[h^�ch�nb_cl�^c_n+

CIUM�6QZ[YQK[

Gcmcq[hc�pcff[a_)�qb_l_� nb_� molp_s�q[m� ][llc_^�ion� cm� 12� gchon_m� `lig� O[g_�Piqh�

[h^�nb_�g[ch�=lomb[�*�@[l�_m� O[f[[g�li[^+� En� cm� [� f[la_� pcff[a_)� [fgimn�[�niqhmbcj)�

[h^� cm� fi][ffs� ][ff_^� !`]L� &niqh')� hin� �^\]\]L� &pcff[a_'+� Bilg_lfs� cn�q[m� [� mnijjcha�

jichn�`il�][l[p[hm�[h^�_rjfil_lm�[h^�[�gcfcn[ls�mn[ncih�`il�nb_�C_lg[h�[lgs+�D_l_�nb_�

C[g_� N_m_lp_� \ioh^[ls� cm� ]fim_� ni� nb_� li[^� [h^� nb_l_� cm� fcnnf_� mj[]_� \_nq__h� nb_�

giohn[chm�[h^�nb_�N_m_lp_�`il�j_ijf_�ni�fcp_�[h^�al[t_�nb_cl�][nnf_+

Eh� ]ihnl[mn� ni� Hombini� @cmnlc]n� a_ial[jbc][f� ^c``_l_h]_m� \_nq__h� i\gbaZb]\� [l_� hin�

[jj[l_hn+� L[mnil[f� m_nnf_g_hnm� [l_�go]b�gil_� ]ih]_hnl[n_^� [lioh^�Gcmcq[hc� pcff[a_�

nb[h�nb_s�[l_�[lioh^�pcff[a_m�ch�Hombini+�Pb_�nl[hmjiln�^c``c]ofnc_m�[h^�^cmn[h]_m�nb[n�

]ihmnl[ch�qig_hçm� _]ihigc]� []ncpcns� ch� Hombini� @cmnlc]n� ^i� hin� ij_l[n_� b_l_+� En� cm�

jimmc\f_� `il�qig_h�i`�[ff� biom_bif^m� ni� a_n� ni�g[le_n� l_f[ncp_fs� _[mcfs)� ni� m_ff� [h^�

\os�aii^m+

?[nnf_�bom\[h^ls�cm�gil_�]ihmnl[ch_^�nb[h�ch�nb_�Hombini� mno^s�[l_[+�>_][om_�i`�nb_�

f[]e� i`� mj[]_)� cn� cm� ^c``c]ofn� ni� e__j� f[la_� b_l^m� i`� ][nnf_� ]fim_� ni� nb_� Ub`Tf� ch�

Gcmcq[hc+� Pbim_�qcnb�hog_liom� ][nnf_� ^i� hin� fce_� ni� e__j� nb_g� [lioh^� nb_� pcff[a_�

\_][om_�i`�nb_�bcab�ch]c^_h]_�i`�̂ cm_[m_+�I[hs�[hcg[fm�[l_�e_jn�ch�Ub`Tf�_fm_qb_l_)�

i`n_h� [n� [� ]ihmc^_l[\f_� ^cmn[h]_� `lig� nb_� biom_bif^m+� S_�q_l_� nif^� nb[n� ][nnf_� [h^�

mg[ffmni]e� iqh_^� \s� L[l_� b_l^_lm� qbi� fcp_� ch� Gcmcq[hc� q_l_� e_jn� ch� nb_� Nopo�

p[ff_s)� [h^� ch� Hombini� [h^� Iob_t[� @cmnlc]nm+� I[[m[c� [h^� L[l[eosi� j[mnil[fcmnm�

hilg[ffs� l_mc^_hn� ch�Gcmcq[hc� [^^cncih[ffs� e_jn� ][nnf_� [n�J^_[� [h^� L[ha[li� [h^� ch�

[h^� [lioh^� nb_� Pm[pi� J[ncih[f� L[le� ch� G_hs[+� Pb_� [\m_h]_� i`� [hcg[fm� [``_]n_^�

biom_bif^� fcp_fcbii^m� [m�q_ff� [m�gs�g_[mol_g_hn�i`�nb_g+� Eh�j[lnc]of[l�biom_bif^m
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nb[n� [jj_[l_^� ni� b[p_� g[hs� [hcg[fm� ^i� hin� b[p_� mo]b� l_[^s� []]_mm� ni� gcfe� [m� ^i�

q_[fnbs� `[gcfc_m� ch� Hombini� @cmnlc]n)� go]b�gil_� l_fc[h]_� ih� jol]b[m_^� p_a_n[\f_m�

`il�l_fcmb+

Eh� nb_m_� ]cl]ogmn[h]_m� cn�q[m� ^c``c]ofn� ni� a_n� [h� []]ol[n_� c^_[�i`�nb_� cgjiln[h]_� i`�

fcp_mni]e� `il� j[mnil[fcmnm+� =fnbioab� biom_bif^m� g[s� \_� bcabfs� ^_j_h^_hn� ojih�

fcp_mni]e)�g[hs�i`�nb_� chn_l[]ncihm� [h^� ^_]cmcihm� chpifpcha� fcp_mni]e)� [h^�go]b� i`�

nb_�i``n[e_� [h^� chp_mng_hn� ch�nb_g)� i]]oll_^�[n�^cmn[hn� fi][ncihm+� En�q[m�\_sih^�gs�

[\cfcns�ni�gihcnil�]fim_fs�mig_�i`�qb[n�q[m�aicha�ih+

Pb_l_� [l_� inb_l� `_[nol_m� [\ion�qile� ch� O[g_� @cmnlc]n� nb[n� ^cmnchaocmb_m� ]ih^cncihm�

`lig� Hombini+� Pb_l_� q[m� fcnnf_� aii^� ko[fcns� q_ff*q[n_l_^� f[h^� [p[cf[\f_� ni� h_q�

`[lg_lm� ch� O[g_�@cmnlc]n� ]igj[l_^� ni�Hombini�@cmnlc]n+� Pb_l_�q[m�hi� _kocp[f_hn� ni�

nb_�Gcmcg[�mcn_�qb_l_�j[mnil[fcmnm�qbi�bij_^�ni�\_�[\f_�ni�^_j_h^�ih�`[lgcha�]iof^�

gip_+

Pb_�cgjiln[h]_�i`�fcp_mni]e

Pb_� _pifpcha� j[mnil[f� mnl[n_ac_m� l_pifp_� [lioh^� ]b[ha_m� ni� nb_� cgjiln[h]_� i`�

fcp_mni]e� m[f_� [h^� m[f_� i`�gcfe� `il�nb_�biom_bif^� _]ihigs+� Pb_� `ilg_l� cm� a_h_l[ffs�

nb_�g_hçm�^ig[ch)� nb_� f[nn_l�nl[^cncih[ffs�nb_�qig_hçm)� [fnbioab�g_h�g[s�q_ff� m__e�

ni�]ihnlif�nb_� ch]ig_�cn�a_h_l[n_m+�Pb_�^sh[gc]m�\_nq__h�nb_�nqi�b[m�acp_h�lcm_�ni�[�

hog\_l�i`�jl[]nc]_m�qbc]b�m__g�ni�\_�]iggih�ni�m_p_l[f�[l_[m�[h^�qbc]b�[l_�pcmc\f_�

[n� Ieig[tc+� E� m_n� ion� \_fiq� nb_� _rn_hn� i`�j_ijf_çm� ^_j_h^_h]_� ih� fcp_mni]e� [h^�

fcp_mni]e� jli^o]nm� [h^� c^_hnc`s� [� hog\_l� i`� j[nn_lhm� qbc]b� g[n]b� mnl[n_ac_m�

c^_hnc`c_^�_fm_qb_l_

Biol�ch^c]_m�b[p_�\__h�om_^�ni�_p[fo[n_�^_j_h^_h]_�ih�fcp_mni]e+�Pb_m_�[l_7

.+� nb_�hog\_l�i`�fcp_mni]e�]iohn_^8

/+� nb_�[giohn�i`�gih_s�l[cm_^�`lig�m[f_�i`�fcp_mni]e8

0+� nb_�[giohn�i`�gih_s�mj_hn�ih�p_n_lch[ls�g_^c]ch_8�[h^)

1+� nb_�[giohn�i`�gcfe�n[e_h�`il�biom_bif^�]ihmogjncih+
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Pb_� jli\f_gm� [mmi]c[n_^� qcnb� ]iff_]ncha� mo]b� ^[n[� q_l_� l_pc_q_^� ch� ]b[jn_l� nqi)�

j[a_�23*3.+�D_l_�E�^cm]omm�nb_�jli\f_gm�i`�_p[fo[ncha�nb_�g_[hcha�i`�nb_m_�^[n[)�[h^�

^_m]lc\_�nb_�]_hnl[f�j[nn_lhm�i`�nb_�biom_bif^mç�^_j_h^_h]_�ih�fcp_mni]e+

IgbV^�Vbhagf

Eh`_llcha� l_fc[h]_� ih� fcp_mni]e� `lig� mni]e� ]iohnm� cm� jli\f_g[nc]+� Eh� j[ln� nbcm� cm�

\_][om_� ]ihnlifm� ip_l� fcp_mni]e� [l_� gofncjf_� [h^� ]igjf_r)� qcnb� m_p_l[f� j_ijf_�

b[pcha�^c``_l_hn�]f[cgm�[h^�chn_l_mnm�ch�nb_�m[g_�[hcg[cm�Line[hmec�qlcn_m�nb[n7

åEh^cpc^o[f� jlij_lns� lcabnm� _rcmn� b[h^*ch*b[h^� qcnb� nb_� ^c``om_^�

]iff_]ncp_�lcabnm�i`�̀ _ffiq�]f[h�g_g\_lm+çX

D_� ^cmnchaocmb_m� \_nq__h� jlcg[ls� om_lm)� qbi� hilg[ffs� _r_l]cm_� nb_m_� lcabnm)� [h^�

m_]ih^[ls�om_lm�qcnb�qbig�]ihnlif�ip_l�nb_�[hcg[fm�[l_�l_h_ainc[n_^�^olcha�ncg_m�i`�

^lioabn)� cffh_mm�il�h__^X+�Hf_q_fsh*@[pc_m�i\m_lp_m�nb[n�qig_h�b[p_� mig_�]ihnlifm�

ip_l�fcp_mni]e�[h^�nb_cl�jli^o]_�[h^�][h�^_]c^_�qbi� cm�ni� chb_lcn�mig_� [hcg[fm)�\on�

nb[n�g_h�b[p_�nb_�[onbilcns�ni�^cmjim_�i`�nb_gW�Hcp_mni]e�]iohnm�qbc]b�cahil_�nb_m_�
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Ll_^c]ncihm�i`�nb_�gchcgog�hog\_l�i`�PHQ�cXe�VTc\gT�l_kocl_^�`il�mo\mcmn_h]_�b[p_�

p[lciomfs�\__h� ./+5)�5+4)�3+2)�1+2�il�1�PHQ�cXe�VTc\gTRR'� P[echa�nb_� fiq_l�_mncg[n_�cn�

cm�[jj[l_hn�nb[n�gil_�nb[h�b[f`�i`�nb_�`[gcfc_m�b_l_�qiof^�hin�\_�[\f_�ni� mo\mcmn�`lig�

nb_cl�b_l^m+� Pbcm�g_[hm�q_�][h�_rj_]n�`[lgcha�[h^�inb_l�miol]_m�i`�ch]ig_�ni�\_�[h�

cgjiln[hn�j[ln�i`�nb_cl�fcp_fcbii^m+

Line[hmec)� .6647� 41
 � 1� ãj_ijf_å� j_l�I RQ�]iof^�p[lciomfs�\_�0�goll[h� [h^� .� qig[h� %0+52� l_`_l_h]_�[^ofnm&� il� .� [^ofn� [h^� nbl__�mg[ff�
]bcf^l_h�%/+1�l_`_l_h]_�[^ofnm&+� E�b[p_�n[e_h�0� [m�[h�[jjlircg[n_�gc^*jichn+
 � Oc_``)� .6627� 308�Iofoa_n[�%.66-&�]cn_^�ch�Dif^_h�M [�IT"� .66.7� 06*1-+
 � @[bf� [h^� Ddiln� %.6437� .42*3&� moaa_mn� nb[n� nb_� gchcgog� b_l^� `il� m_f`*mo``c]c_hn� mo\mcmn_h]_� cm� ./+5� [hcg[fm+�
GF[_l\s�%.6467� 25*3-&�moaa_mn�nb[n�[�`[gcfs�i ` �4+.� l_`_l_h]_�[^ofnm�g[s�\_�[\f_�ni�a_n�\s�qcnb� [�b_l^�i ` �10� ][nnf_+�
I]?[\_� M[� I T� %.66/7� 024&� ]cn_�D[llcmå� %.65-&� ][f]of[ncihm� nb[n� _[]b�g_g\_l� i ` �[� j[mnil[f� h__^m� 2+2� ][nnf_)� 6+2�
ai[nm)� .-� mb__j� [h^� -+4� ^ihe_sm8� hin� ]iohncha� nb_� ^ihe_sm� nbcm� l_^o]_m� ni� 5+4� HQ� j_l� l_`_l_h]_� [^ofn�
%?[f]of[ncihm� i ` �l_`_l_h]_� [^ofnm� [h^� HQ� \inb� `iffiq � Cl[h^ch� .655&+� Ll[nn� [h^� Cqshh_� %.6447� 01*10&� ]cn_^� ch�
Bl[nech� [h^�Ninb� %.66-7� 061&� _mncg[n_�1+2� PHQ�XMY�KIXQ[I � ch� [lc^� f[h^m8� `il� [�\lc_`�]igg_hn� ih� nb_m_� _mncg[n_m�
m__�Bl[nech� [h^� Ninb� %.66-)� `iinhin_m� 3� [h^� 4&+� V[[f� [h^�@c_nt� %.6627� 0&� moaa_mn� 1� b_[^� i ` �][nnf_� ]iof^� mo``c]_�
`il�_[]b�j_lmih�\on�hin_�nb[n�nbcm� cm�\[m_^�ih�[p_l[a_�sc_f^m� ch�_hpclihg_hnm�qb_l_�nb_�p[lc[\cfcns�i ` �jli^o]ncpcns�
cm�nb_�g[ch�]ihmnl[chn+� En�[fmi�^i_m�hin�n[e_� chni�[]]iohn�jli\f_gm�i ` �mi]c[f�i\fca[ncihm�il�^cm_[m_+



P[\f_�2+18� I_[h� Iihnbfs� Eh]ig_� `lig� m_ffcha� fcp_mni]e)� [h^� _rj_h^cnol_� ih�
p_n_lch[ls�g_^c]ch_�ch�Hombini�@cmnlc]n

Hi][ncih Dåbif^
I_[h�gihnbfs�

ch]ig_ N[he Hi][ncih Dåbif^
I_[h�gihnbfs�
_rj_h ĉnol_ N[hc

I[b[g\[f[q_ H0 /-.)/0. . I[b[g\[f[q_ H.6 2/)13/ .

I[b[g\[f[q_ H.6 .45)-36 / I[b[g\[f[q_ H f f 0-)-44 /

I[b[g\[f[q_ H f f .1/)--- 0 I[b[g\[f[q_ H./ .6)4-5 0

I[b[g\[f[q_ H./ .-1)40. 1 I[b[g\[f[q_ H0 .5)..2 1

I[b[g\[f[q_ H.2 53)0-5 2 I[b[g\[f[q_ HE .2)1-- 2

I[b[g\[f[q_ HE 4/)-05 3 I[tch^_ H/ ./)3.2 3

Gcmcg[ H/- 1/)6/0 4 I[b[g\[f[q_ H.2 5)6.4 4

I[b[g\[f[q_ H.4 /5)--- 5 I[tch^_ H.1 0)5-- 5

I[tch^_ H/ /2)-44 6 I[b[g\[f[q_ H.4 /)4-- 6

I[b[g\[f[q_ H6 /0).21 .- Gcmcg[ HEK /)-44 .-

I[tch^_ H.1 //)--- .. Gcmcg[ H1 .)3/- ..

Gcmcg[ H1 .4)4-- ./ Gcmcg[ H.5 .)205 ./

Gcmcg[ H3 .2)/36 .0 I[tch^_ H5 .)1-6 .0

I[b[g\[f[q_ H/- .1)6/0 .1 I[b[g\[f[q_ H6 6-- .1

Gcmcg[ H.5 ..)..2 .2 Gcmcg[ H2 2/0 .2

Gcmcg[ H4 6)-21 .3 I[b[g\[f[q_ H.3 2/- .3

I[b[g\[f[q_ H.3 5)--- .4 Gcmcg[ H3 .44 .4

Gcmcg[ H.0 2)205 .5 Gcmcg[ H.0 ./0 .5

I[tch^_ H5 2)-6. .6 Gcmcg[ H4 .2 .6

Gcmcg[ H2 .)--- /- I[b[g\[f[q_ H/- * /-

Oj_[lg[håm�N[he�?ill_f[ncih7�Nm:-+521�h:/-�j:-+--.
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?aVb`X�Yeb`R�TaW�\aiXfg`Xag�\a%�_\iXfgbV^�

Iil_� ch`ilg[ncih� ][h� \_� af_[h_^� `lig� [� l_]il^� i`� nb_� m[f_� i`� fcp_mni]e� [h^�

chp_mng_hn� ch� p_n_lch[ls�g_^c]ch_� &P[\f_� 2+1� [h^� P[\f_� 2+2'+� Iihcnilcha� fcp_mni]e�

m[f_m� cm� [h� cgjiln[hn� j[ln� i`�go]b� l_m_[l]b� ih� j[mnil[f� biom_bif^m� _]ihigc_m%%(+�

Diq_p_l)� [mecha� [\ion� `ch[h]c[f� l_nolhm� `lig� fcp_mni]e� m[f_m� ^i_m� hin� a_h_l[n_�

[]]ol[n_� ch`ilg[ncih+� N_mjih^_hnm� [l_� fce_fs� ni� oh^_l*l_jiln� nb_cl� a[chm+� Pb_� ^[n[�

hih_nb_f_mm� b[p_� p[fo_� `il� ]igj[lcha� qcnbch� nb_� m[gjf_� [h^� `il� ]ig\chcha� [h^�

]limm*]b_]echa�qcnb�inb_l�ch^c]_m+

Afm_qb_l_� jol]b[m_� i`� mni]e� b[m� \__h� om_^� [m� [h� ch^c][nil� i`� chp_mng_hn� ch�

fcp_mni]e%X�Pbcm�g_[mol_�^i_m�hin�h_]_mm[lcfs�jlipc^_�[h�ch^c][ncih�i`�nb_�mct_�i`�nb_�

]oll_hn� b_l^)� mi� b_l_� chp_mng_hn� ch� nb_� b_l^� q[m� gihcnil_^� nblioab� l_]il^cha�

_rj_h^cnol_�ih�p_n_lch[ls�g_^c]ch_+� N_mjih^_hnm�[l_� fce_fs�ni� ip_l*l_jiln�_rj_hm_m)�

[m� [�]ihncho[f� ]igjf[chn�q[m� nb[n�_pc]ncih� `lig�nb_�N_m_lp_�b[^� l_h^_l_^� fcp_mni]e�

gil_�mom]_jnc\f_�ni�^cm_[m_+

>inb� g_[mol_m� i`� l_nolhm� `lig� [h^� chp_mng_hn� ch� fcp_mni]e� [l_� ch^cpc^o[ffs�

ohl_fc[\f_)�\on�nia_nb_l�nb_s�][h�\_�om_^�ni�]igj[l_�qcnbch�nb_�m[gjf_+�Pbcm�cm�big_�

ion�\s� nb_� `[]n�nb[n� ^_mjcn_� ]ih`ioh^cha� `[]nilm�\inb� m_nm� i`�^[n[�sc_f^� mcgcf[l� l[he�

]ill_f[ncihm� i`�j[mnil[fcmnmç� ch]ig_� `lig� m[f_m� [h^� _rj_h^cnol_� ih� fcp_mni]e� &P[\f_�

2+1�[h^�P[\f_�2+2'+

Pb_� [giohnm� i`�gih_s� _[lh_^� [h^� mj_hn� [l_� go]b� mg[ff_l� ch� O[g_� @cmnlc]n� nb[h�

Hombini+� En� cm�hin�jimmc\f_� ni� ]ih]fo^_� nb[n�nb_�j[mnil[fcmnm� ch�Hombini�@cmnlc]n�b[p_�

gil_� mni]e)� ihfs� nb[n�gil_� i`�nb_� \omch_mm� i`�m_ffcha� [hcg[fm� [h^�\oscha�g_^c]ch_�

b[jj_hm�[n�nb_�Ub`Tf�pcmcn_^+� Iil_�g[s�\_� _[lh_^�[h^� mj_hn�ih�nb_�b_l^m� ch� O[g_�

@cmnlc]n)� \on� E� b[p_� \__h�oh[\f_� ni� ][jnol_� cn�b_l_+� Pb_� ko[hncnc_m� ch� nb_m_� ^[n[� [l_�

gimn� om_`of� `il� chn_lh[f� ]igj[lcmih� qcnbch� _[]b� ]iggohcns� l[nb_l� nb[h� `il�

]igj[lcmihm�\_nq__h� mcn_m+� Ocgcf[lfs)� ]igj[lcmihm�qcnb� inb_l�j[mnil[f� mi]c_nc_m� [l_�

hin�l_[ffs�jimmc\f_+

$ > _eol_a`[ ,)� .66.7� .-2*5+�
>_eol_aX[,)� .66.7� .-2*3+
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P[\f_�2+27� I_[h� gihnbfs� ch]ig_� `lig� m_ffcha� fcp_mni]e)� [h^� _rj_h^cnol_� ih�
p_n_lch[ls�g_^c]ch_�ch�O[g_�@cmnlc]n

Hi][ncih Dåbif^

I_[h
Iihnbfs
ch]ig_ N[he Hi][ncih D å� bif^

I_[h
Iihnbfs

Arj_h^cnol_ N[hc
G[gil_c O f f 55)-44 . G[gil_c 5.. ..).40 .
N[g\[haih^i O.0 53)556 / N[g\[haih^i 5/1 6)1/0 /
N[g\[haih^i O0- 43)36/ 0 G[gil_c 50 4)/2- 0
G[jcg\c O/2 36)1.2 1 N[g\[haih^i 50- 3)6/0 1
N[g\[haih^i O/1 3/)205 2 G[gil_c 50. 3)2.6 2
G[g[^o`[ O/6 3-)436 3 N[g\[haih^i 5// 1)042 3
N[g\[haih^i O/3 24)3.2 4 N[g\[haih^i 5. 1)/36 4
N[g\[haih^i OEK 22)436 5 N[g\[haih^i 5.0 1).34 5
N[g\[haih^i O.5 2.)205 6 G[g[^o`[ 5.3 0)5.2 6
N[g\[haih^i O01 14)0-5 .- N[g\[haih^i 5/3 0)436 .-
N[g\[haih^i OE 1.)-44 .. G[g[^o`[ 5/6 0)1/0 ..
G[gil_c 50. 0/)13/ ./ N[g\[haih^i 501 0)1-- ./
N[g\[haih^i 51 /3)524 .0 G[jcg\c 5/2 0)0.2 .0
N[g\[haih^i 56 /2)42- .1 N[g\[haih^i 502 /)240 .1
G[g[^o`[ 503 /2)4.1 .2 G[gil_c 5./ /)/2- .2
N[g\[haih^i 5// //)42- .3 G[g[^o`[ 55 /).4- .3
G[jcg\c 50/ /-)--- .4 N[g\[haih^i 51 /).10 .4
N[g\[haih^i 5/- .6)3/- .5 N[g\[haih^i 56 .)6.0 .5
G[g[^o`[ 5.3 .5)0-5 .6 N[g\[haih^i 5.- .)5-- .6
G[gil_c 5./ .4)22- /- G[g[^o`[ 503 .)0.. /-
G[g[^o`[ 55 .3)5-- /. G[gil_c 500 .)/21 /.
N[g\[haih^i 5/. ./)-4. // N[g\[haih^i 5/. .).10 //
N[g\[haih^i 502 ..)-44 /0 N[g\[haih^i 54 .).05 /0
G[jcg\c 52 5)/-1 /1 G[jcg\c 52 21. /1
N[g\[haih^i 5.2 2)524 /2 G[g[^o`[ 5.6 205 /2
N[g\[haih^i 54 2)436 /3 G[jcg\c 53 042 /3
G[g[^o`[ 5.6 /)513 /4 G[jcg\c 50/ 000 /4
G[g[^o`[ 5/5 .)6/0 /5 N[g\[haih^i 5/- //0 /5
G[gil_c 50 - /6 N[g\[haih^i 5.2 - /6
G[jcg\c 53 - /6 N[g\[haih^i 5.5 - /6
G[gil_c 500 - /6 G[g[^o`[ 5/5 - /6
G[gil_c 504 - /6 G[gil_c 504 - /6

Oj_[lg[hçm�N[he�?ill_f[ncih7�Na:�-+3./)�h:0/)�j:-+--.



P[\f_�2+37�=p_l[a_�j_l�KIXQ[I�gcfe�[p[cf[\cfcns�j_l�MVSIRQ�ch�Hombini�@cmnlc]n

H i ][ nci h D io m_b i f^

= p _l[ a _ �g cfe �

j _l �] [j cn[ � %.&

O n[ h ^ [ l^

@ _p c[ n ci h N [h a _ N [h e

I [b[g\[f[q_ H.2 .+2/ - +5 4 - +32 � *�/ +4 / .

I [b[g\[f[q_ H.6 .+/4 - +65 - +1 . * 0 +1 / /
I [b[g\[f[q_ H f f .+.1 - +3 3 - + 1 . * / +0 1 0
I [b[g\[f[q_ H./ -+5. - +/4 - +2 � *� .+02 1
I [b[g\[f[q_ H6 -+4. * - +4. 2
I [b[g\[f[q_ H0 - +32 - +0 1 - +/ 6 * . +1 2 3
I [b[g\[f[q_ HE - +26 - +.5 - +1 / � *�- +4 3 4

I [tch^_ H/ - +20 - +- - - +26 5

I [b[g\[f[q_ H/- -+1. * -+1. 6

I [b[g\[f[q_ H.4 - +05 * - +0 5 .-

I [tch^_ H .1 - +03 - +-2 - +0.� *- +1 . ..
I [b[g\[f[q_ H.3 - +.5 * - +.5 ./

G cmcg [ H3 - +.3 * - +. 3 .0
G cmcg [ H.5 - +.- - +-6 - +- 6 � *�- +/ 3 .1

G cmcg [ H1 - +-5 * - +-5 .2

G cmcg [ H2 -+-. * - +-. .3

G cmcg [ H4 - * - .4

G cmcg [ H.0 - * - .4

G cmcg [ HEK - * - .4

I [tch^_ H5 [\m_hn [\m_hn [\m_hn *

K p _l[ ff

G cm cg [
I [b [g \ [ f[q _

I _[h � i ` �b io m_b i f^ � g _[h m
- +1 4
- +- 3
- +44

O n[h ^ [ l^ � @ _p c[ nci h +

- +12
- +- 3
- +1



.02

Eh�Hombini�@cmnlc]n� nb_� a_ial[jbc][f� ^cmnch]ncih� i\m_lp_^� ch� fcp_mni]e� iqh_lmbcj� cm�

[fmi� `ioh^�qcnb�chp_mng_hn�ch�[h^�_rj_h^cnol_�ih� fcp_mni]e+� Pb_l_� cm� [�]f_[l�j[nn_lh�

nb[n�j_ijf_� ch�I[b[g\[f[q_�[l_�_[lhcha�gil_� `lig)� [h^� mj_h^cha�gil_�gih_s�ih)�

nb_cl�b_l^m�nb[h�[l_�j[mnil[fcmnm�[n�Gcmcg[�&I[hh*Sbcnh_s�Q�n_mn�ih�]ig\ch_^�l[hem�

i`�ch]ig_� [h^� _rj_h^cnol_�Q:26)� hc:4)� Q/:.-)� j:-+-2'+� Diq_p_l� ch� O[g_� nb_l_� cm�

hi� i\pciom�a_ial[jbc][f� ^cpcmcih�i`�nb_�j[mnil[fcmnm+� Nc]b�[h^�jiil�j[mnil[fcmnm� fcp_�

ch�nb_�m[g_�mo\*pcff[a_m+

>QTS�̀ QMTLZ

=� `olnb_l� ch^c][ncih� i`�nb_� cgjiln[h]_� i`�fcp_mni]e� ni� `[gcfc_mç� ^[s*ni*^[s�h__^m� cm�

nb_�[giohn�i`�gcfe�nb_s�n[e_�[h^�om_+�Pbcm�cm�f_mm�ij_h�ni�^cmmcgof[ncih�nb[h�[l_�][mb�

m[f_m�i`�[hcg[fm�\_][om_� cn�^i_m�hin� chpifp_� m_hmcncp_�ko_mncihm�[\ion� ch]ig_�[h^� cn�

q[m�g_[mol_^�^cl_]nfs�[m� nb_�gcfe�q[m� n[e_h+� Pb_� ^[n[�][h�\_� ]igj[l_^�qcnb� nbim_�

`lig�[�hog\_l�i`�inb_l�mno^c_m�qbc]b�b[p_�]iff_]n_^�]igj[l[ncp_�^[n[�ih�gcfe�ch�nb_�

j[mnil[f�^c_n+

Pb_�gcfe�sc_f^m� mbiqh�b_l_� l_jl_m_hn� nb_�gcfe�om_^� `il� ]ihmogjncih� ch� nb_� big_8�

P[\f_� 2+3�[h^�P[\f_�2+4� mbiqm�nb_�[giohn�i`�gcfe�[p[cf[\f_�cXe�VTc\gT� `il�^c``_l_hn�

`[gcfc_m� ch� nb_� m[gjf_+� Kp_l[ff� [p_l[a_� gcfe� sc_f^m� ch� Ieig[tc� [l_� [fmi� fiq�

]igj[l_^� ni� inb_l� fi][ncihm+� Icfe� [p[cf[\cfcns� [p_l[a_m� -+1/� [h^� -+.3� ea,l_`_l_h]_�

[^ofn,^[s� ch� nb_�q_n� [h^� ^ls� m_[mihm� l_mj_]ncp_fs� ch� Hombini� @cmnlc]n� [h^� -+1.� [h^�

-+/3� ea,l_`_l_h]_� [^ofn,^[s� ch� O[g_+� Pbcm� ]ill_mjih^m� ni� fiq� ]ihnlc\oncihm� ni� nb_�

l_]igg_h^_^� ][filc_� chn[e_� f_p_fm� ]igj[l_^� ni� inb_l� j[mnil[f� jijof[ncihm+� E`�nb_�

l_]igg_h^_^� ][filc_� chn[e_� j_l� ^[s� cm� /20-� e,][f)� nb_m_� `caol_m� nl[hmf[n_� ni� 1+4#*�

./+1#�i`�nb_�l_]igg_h^_^� chn[e_� ch�Hombini� [h^�4+4#*./#� ch� O[g_+� Pbcm� ][h�\_�

]igj[l_^�qcnb�Jailihaili)�qb_l_�^ls�m_[mih�p[fo_m�[p_l[a_�01#�[h^�qcnb�G[dc[^i�

qb_l_�[hho[f�[p_l[a_m�q_l_�15#�i`�nb_�l_]igg_h^_^�][filc_�chn[e_XX+

Pb_l_� [l_� hinc]_[\f_� ^c``_l_h]_m� qcnbch� nb_� mno^s� mcn_m+� Bil� Hombini� @cmnlc]n� P[\f_�

2+3� mbiqm� nb[n�biom_bif^m� ch�Gcmcg[�a_n� fcnnf_)� c`�[hs)�gcfe� `il� ^[cfs�om_+� Pbim_� ch�

I[b[g\[f[q_� ][h�n[e_�]ihmc^_l[\f_�ko[hncnc_m+� P[ff_�i\m_lp_m� nb[n� f[]e�i`�gcfe�`il

Dig_qii^� .66/7� 4.+



P[\f_�2+47�=p_l[a_�j_l�KIXQ[I�gcfe�[p[cf[\cfcns�j_l�MVSIRQ�ch�O[g_�@cmnlc]n

H i ][ nci h D io m_b i f^
[ p _ l[ a _ �g cfe �j _ l �] [ j cn[ �

j_l �MVSIRQ
O n[h ^ [ l^
@ _p c[ n ci h N [h a _ N [h e

G[jcg\c O/2 - +6 - - +3/ - +1 6 */ +. 1 .

N[g\[haih^i OEK -+5. - +0- - +1 4 *. +. 1 /
N[g\[haih^i 5. - +4/ * * 0

N[g\[haih^i 501 - +4. -+0. - +0 5 *. +. 6 1

N[g\[haih^i 5/1 - +34 - +1 / - +/ 3 *. +0 / 2
G[g[^o`[ 5 .3 - +33 * * 3

N[g\[haih^i 51 - +3 1 * * 4
G[g[^o`[ 5 /6 - +2 / * * 5

N[g\[haih^i 50- - +2 - - +-5 - +0 2 *- +2 4 6

N[g\[haih^i 5.5 - +15 - +/0 - +. 2 *- +5 5 .-

G[gil_c 5.. - +10 - +35 - +- 0 */ +6 5 ..

G[gil_c 50 - +0- * * ./

G[gil_c 5/ - +0 - * * ./

N[g\[haih^i 5.0 - +/ 6 - +- 4 - +/ . *- +0 4 .1

N[g\[haih^i 5/ 3 - +/ 1 - +. 1 - +- 5 *- +0 6 .2

G[g[^o`[ 55 -+/0 - +- 4 - +.0 *- +0 . .3

G[g[^o`[ 5.6 -+/. * * .4

G[g[^o`[ 503 - +/ - * * .5

N[g\[haih^i 5/. - +. 3 * * .6

N[g\[haih^i 5/- - +.2 * * /-

G[gil_c 500 - +.2 * * /-

G[gil_c 50. - +. 1 * * //

N[g\[haih^i 54 -+.. * * /0

G[gil_c 5 . / - +.. - +-1 - +- 2 *- +. 3 /1

G[jcg\c 52 - +-4 - +.- - +- . *- +0 5 /2

G[jcg\c 5 3 - +- 3 * * /3

G[g[^o`[ 5/5 - +- 1 * * /4

N[g\[haih^i 5.2 - +-/ - +- / - *- +- 1 /5

N[g\[haih^i 5 6 * * * /6

N[g\[haih^i 5// hi�^[n[ hi�^[n[ hi�^[n[ *

N[g\[haih^i 502 hi�^[n[ hi�^[n[ hi�^[n[ *
G[gil_c 504 hi�^[n[ hi�^[n[ hi�^[n[ *

Kp_l[ff�Diom_bif^�g_[h7� -+01
On[h^[l^�@_pc[ncih7� -+/3
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]bcf^l_h�[h^�pcmcnilm� cm� [� m_lciom�jli\f_g� `il�I[[*mj_[echa�qig_h+� Pb_cl� mn[nom� cm�

]fim_fs�]ihh_]n_^�ni�nb_cl�[\cfcns�ni�jlipc^_�gcfe�[h^�cnm�m][l]cns�cm� åhin�ihfs�g[n_lc[f�

^_jlcp[ncih)�cn�[fmi�g[e_m�&qig_h'�`__f�chncgc^[n_^�[h^�mi]c[ffs�ch`_lcilãX

Eh� O[g_� @cmnlc]n)� sc_f^m� [l_� a_h_l[ffs� fiq_l� nb[h� ch� Hombini)� [h^� j[mnil[fcmnm� qbi�

_[lh_^�go]b�`lig�nb_cl�b_l^m�[h^�\ioabn�[�aii^�^_[f�i`�p_n_lch[ls�g_^c]ch_�^c^�hin�

h_]_mm[lcfs� n[e_� go]b� gcfe� &mo]b� [m� B[omnch)� biom_bif^� hog\_l� Off'+ � Pb_m_�

j[mnil[fcmnm�e_jn�gimn�i`�nb_cl�[hcg[fm�`[l�`lig�Gcmcq[hc)�[fnbioab�mig_�qiof^�e__j�

[�gcf]b�b_l^� [n� nb_�Ub`T� [h^�qiof^�i]][mcih[ffs�\lcha� mni]e�\[]e�ni� nb_� Ub`Tf� [n�

Gcmcq[hc� ch� il^_l� ni� `__^� nb_cl� `[gcfc_m+� C_h_l[ffs)� biq_p_l)� nb_s� m[c^� nb_s� q_l_�

l_fo]n[hn� ni� e__j� [hcg[fm� ch� nb_� pcff[a_� \_][om_� i`�nb_� lcme� i`�^cm_[m_+� Sig_h� ch�

nb_m_� biom_bif^m� qiof^� ]igjf[ch� ni� om� nb[n� nb_s� q_l_� oh[\f_� ni� gcfe� [hcg[fm�

\_][om_�nb_s�q_l_�e_jn�mi�`[l�`lig�nb_�big_+

Pbcm�mnl[n_as�b[m�\__h�l_jiln_^�_fm_qb_l_+�Bil�_r[gjf_)�Cl[h^ch�b[m�mbiqh�nb[n�lc]b�

[h^� jiil� biom_bif^m� n_h^� ni� n[e_� mcgcf[l� [giohnm� i`�gcfe� `lig� nb_� b_l^m)� _p_h�

nbioab�nb_�lc]b�b[p_�g[hs�gil_�[hcg[fm((+� Ob_�]ih]fo^_m�nb[n�nb_�lc]b_l�biom_bif^m�

[l_� _``_]ncp_fs� chp_mncha� ch� nb_� b_l^� [h^� f_[pcha� nb_� _rnl[� gcfe� `il� nb_cl� ][fp_m+�

Oce[h[�Xg�T_�l_jiln�inb_l�_r[gjf_m)� [h^�hin_�nb[n�qb_h�q_[fnbs�biom_bif^m�l_mc^_� ch�

niqhm� nb_s� f_[p_� nb_cl� b_l^m� ch� gil_� ^cmn[hn� ][gjm� [h^� nb_� ^[clscha� _]ihigs�

^_]fch_m� ch�cgjiln[h]_XX+�Pb_�mbiln`[ffm� ch�`ii^�mojjfs�l_mofncha�[l_�g[^_�oj�\s�m[f_�

i`� mni]e� [h^� jol]b[m_� i`�al[ch+� Pbcm� mnl[n_as� _hn[cfm� mjfcnncha� b_l^m7� qbcf_� mig_�

[hcg[fm� g[s� \_� l_n[ch_^� ni� g__n� biom_bif^� gcfe� h__^m)� nb_� l_mn� [l_� m_hn� [q[s+� En�

[ffiqm�j[mnil[fcmnm�ni�n[e_�[^p[hn[a_�i`�nb_�al_[n_l�jli^o]ncpcns�nb[n�gi\cf_�b_l^m�][h�

_hdis+�Pb_�mnl[n_as�^_j_h^m�ih�b[pcha�[]]_mm�ni�]ihmc^_l[\f_�f[\iol�[h^�[hcg[fm+

Pb_� mnl[n_as� l_`f_]nm� nb_� `[]n� nb[n� g_h� [h^� qig_h� ]ihnlif� ^c``_l_hn� mjb_l_m� i`�

_]ihigc]� []ncpcnsXÑ+�I_h�b[p_�nb_� `ch[f� ^_]cmcih� ip_l� nb_� ^cmjim[f� i`�fcp_mni]e� [h^�

]ihnlif� nb_�jli]__^m�i`�nb_cl�m[f_+� Eh�]ihnl[mn)�gcfe� cm� _hncl_fs�]ihnliff_^�\s�qig_h+

P[ff_)� .66-7� 52+
$'�Cl[h^ch)� .6557� ..*3+
Oce[h[� [ ,� .6607� .-*./+
Cos_l)� .6537� 508�D[s)� .6437� 6-8�I[^^ir)� .66.7� 1-+



P[\f_�2+57�Pb_�]ih]il^[h]_�\_nq__h�l[hem�ch�Hombini�@cmnlc]n

I_^c]ch_� O[f_

Hi][ncih� Diom_bif^� Arj_hm_m� Pin[fm

=p_l[a_�gcfe�
sc_f^�

j_l�][jcn[�j_l�
MVSIRQ

Oni]e
bif^cha

=p_l[a_� Kp_l[ff�

N[he� N[he

I[b[g\[f[q_ D.6 . / / / .+5 .
I[b[g\[f[q_ D ff / 0 0 . /+0 /
I[b[g\[f[q_ D0 1 . 3 2 1+- 0
I[b[g\[f[q_ D./ 0 1 1 3 1+0 1
I[b[g\[f[q_ D.2 4 2 . 4 2+- 2
I[b[g\[f[q_ DE 3 3 4 0 2+2 3
I[tch^_ D/ 2 5 5 6 4+2 4
I[b[g\[f[q_ D6 .1 6 2 1 5+- 5
I[tch^_ D.1 5 .- .. .0 .-+2 6
Gcmcg[ DEK 6 4 .4 .- .-+5 .-
I[b[g\[f[q_ D.4 .- .. .- .1 ..+0 ..
I[b[g\[f[q_ D/- /- .0 6 .. .0+0 ./
I[tch^_ D5 .0 .6 hi�^[n[ 5 .0+0 .0
Gcmcg[ D3 .4 ./ .0 ./ .0+2 .1
Gcmcg[ D1 ./ .1 .2 .3 .1+0 .2
Gcmcg[ D.5 .. .2 .1 .4 .1+0 .3
I[b[g\[f[q_ D.3 .3 .4 ./ hi�^[n[ .2+- .4
Gcmcg[ D2 .2 /- .3 .2 .3+2 .5
Gcmcg[ D4 .6 .3 .4 .5 .4+2 .6
Gcmcg[ D.0 .5 .5 .4 .6 .5+- /-

G_h^[ff� ]i_``c]c_hn�i`�]ih]il^[h]_�:�-+506)�^`:.4)�j:-+--.8�HE3�[h �̂H5�[l_�igcnn_^�\_][om_�^[n[�ih�
[ff�ch^c]_m�q[m�hin�[p[cf[\f_�`il�nb_m_�`[gcfc_m+
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qbi� [l_� l_mjihmc\f_� `il� gcfecha� nb_� \_[mnm� [h^� [ffi][ncha� nb_� jli^o]n)� ni� nb_cl�

]bcf^l_h)� ao_mn�[h^�bom\[h^X%+�Scnb�nbcm� ^cpcmcih�i`�l_mjihmc\cfcns�g_h�g[s�[nn_gjn�

ni� ip_lm__� nb_�gcfecha� [h^� l_\oe_�qig_h�qbig� nb_s�\_fc_p_� [l_� n[echa� nii�go]b�

gcfe� `lig�nb_� ][fp_m� `il�nb_cl�]bcf^l_hXX+�S_�qcff� l_nolh�ni� nb_� ^cmnch]ncihm�\_nq__h�

g_hçm�[h^�qig_hçm�_]ihigc_m�f[n_l�ch�nb_�nb_mcm+

Knb_l�j[mnil[fcmnm�qbi�mncff�b[^�][nnf_�[n�O[g_�qiof^�e__j�[hcg[fm�h_[l�ni�nb_�Ub`T%�

[h^�b[^�bcab_l�gcfe�i``n[e_� `il�j_ijf_çm� om_+�=a[ch� nbcm� cm� mcgcf[l�ni� inb_l�j[mnil[f�

mi]c_nc_m�qb_l_�jiil_l�j[mnil[fcmnm�qbi�b[p_�chmo``c]c_hn�b_l^m�ni� molpcp_�`lig�nb_cl�

m[f_)� il� f[\iol� [p[cf[\f_� ni� m_h^� nb_cl� b_l^m� ni� ^cmn[hn� fi][ncihm� l_mc^_� h_[l�

m_nnf_g_hnm� [h^� fcp_�i``�m[f_� i`�nb_�gcfeXW� Pbcm� mnl[n_as� cm� ^cm]omm_^� ch�gil_� ^_n[cf�

\_fiq+

3UITOIUI[QVO�YMZ\T[Z

Pb_� p[lciom� ch^c][nilm� i`�nb_� cgjiln[h]_� i`�j[mnil[fcmg� ni� biom_bif^m� b[p_� \__h�

]ig\ch_^�ni�acp_�[h�[mm_mmg_hn�i`�nb_�ip_l[ff� cgjiln[h]_�i`�][nnf_� ch�\inb�@cmnlc]nm+�

@[n[�`il�O[g_�^i_m�hin�ch]fo^_�nb_�fcp_mni]e�]iohnm+

P[\f_�2+5�]igj[l_m�nb_�l[hem�`il�[ff�ch^c]_m�om_^�ch�Hombini+�Pb_�]ih]il^[h]_�i`�nb_�

l[hecham� i\n[ch_^� `lig� nb_m_� ^c``_l_hn� ^[n[� m_nm� cm� mn[ncmnc][ffs� mcahc`c][hn+� =�

]ig\ch_^�l[hecha�i`�nb_�_rn_hn�i`�^_j_h^_h]_�ih�j[mnil[f�jli^o]nm� ][h�\_� i\n[ch_^�

\s�jiifcha�[h^�[p_l[acha�m]il_m+� Pbcm�jli]_^ol_�]f_[lfs� c^_hnc`c_m�nb_�j[mnil[fcmnm� ch�

I[b[g\[f[q_� [m� lc]b_l� ch� fcp_mni]e� nb[h� nbim_� [n� Gcmcg[� &I[hh*Sbcnh_s� Q� n_mn7�

Q:51)� hc:4)� h/:.-)� j:-+--.'+� L[mnil[fcmnm� ch� I[tch^_� [l_� nii� `_q� ni� [ffiq�

a_h_l[fcm[ncih+� Pb_l_� [l_� _r]_jncihm� ni� nbcm� a_h_l[f� lof_+� Pb_m_� n_h^� ni� l_`f_]n� nb_�

mn[a_� j_ijf_� [l_� [n� ch� nb_cl� fc`_]s]f_)� [h^� nb_� `[]n� nb[n� nb_l_� cm� jip_lns� ch� q_[fnbs�

[l_[m)�[m�q_[fnbs�biom_bif^m�g[s�b[p_�jiil�^_j_h^_hnm�il�]fc_hnm+

P[\f_� 2+6� mbiqm� nb_� l_mofnm� i`�nb_� m[g_� jli]_^ol_m� `il� O[g_�@cmnlc]n+� Kh]_� [a[ch)�

nb_l_� cm� mn[ncmnc][ffs� mcahc`c][hn� ]ih]il^[h]_� \_nq__h� l[hecham� `il� ch]ig_� `lig

Nca\s)� .6527� .158�P[ff_)� .6557� /-2)�/..+
Cl[h^ch)� .6557� ./8� P[ff_)� .66-7� 5/+� Ocgcf[lfs�S[n_lm*>[s_l� hin_m� nb[n�Bof[hc� qig_h� ch� Jca_lc[� ^i� hin�gcfe�

][nnf_�\_][om_� cn�cm�\_fc_p_^�nb[n�nb_s�qcff� n[e_�nii�go]b�gcfe�`lig�nb_�][fp_m�%.6527� 4&+
Oce[h[�M[�I T � .6607� /.+



P[\f_�2+67�Pb_�]ih]il^[h]_�\_nq__h�l[hem�ch�O[g_�@cmnlc]n

Arj_h ĉnol_ Eh]ig_ Icfe =p_l[a_ Kp_l[ff
Hi][ncih Diom_bif^ N[he N[he N[he Pin[f N[he N[he

N[g\[haih^i O0- 1 0 3 .0 1+00 .
G[jcg\c O/2 .0 1 . .5 3+-- /
N[g\[haih^i O/1 / 2 .0 /- 3+34 0
G[g[^o`[ O/6 .. 3 2 // 4+00 1
N[g\[haih^i OE 4 .. 4 /2 5+00 2
G[gil_c O f f . . /1 /3 5+34 3
N[g\[haih^i O.0 5 / .4 /4 6+-- 4
G[gil_c O0. 2 ./ ./ /6 6+34 5
G[g[^o`[ O.3 6 .6 / 0- .-+-- 6
N[g\[haih^i O01 ./ .- 5 0- .-+-- 6
N[g\[haih^i O/3 .- 4 .3 00 ..+-- ..
N[g\[haih^i O1 .4 .0 1 01 ..+00 ./
G[gil_c O0 0 /6 0 02 ..+34 .0
N[g\[haih^i OEK .6 5 .. 05 ./+34 .1
N[g\[haih^i O// 3 .3 /0 12 .2+-- .2
N[g\[haih^i O.5 /6 6 6 14 .2+34 .3
N[g\[haih^i O02 .1 /0 .1 2. .4+-- .4
G[g[^o`[ O5 .3 /. /- 24 .6+-- .5
G[g[^o`[ O03 /- .2 // 24 .6+-- .5
N[g\[haih^i O/. // // .2 26 .6+34 /-
G[gil_c O00 /. /6 .- 3- /-+-- /.
G[gil_c O./ .2 /- /3 3. /-+00 //
N[g\[haih^i O6 .5 .1 0- 3/ /-+34 /0
N[g\[haih^i O/- /5 .5 .6 32 /.+34 /1
N[g\[haih^i O4 /0 /3 /. 4- /0+00 /2
G[g[^o`[ O.6 /2 /4 .5 4- /0+00 /2
G[jcg\c O0/ /4 .4 0- 41 /1+34 /4
G[jcg\c O2 /1 /1 /6 44 /2+34 /5
G[jcg\c O3 /3 /6 /2 5- /3+34 /6
N[g\[haih^i O.2 /6 /2 0- 51 /5+-- 0-
G[g[^o`[ O/5 /6 /5 /5 52 /5+00 0.
G[gil_c O04 /6 /6 /4 52 /5+00 0.

G_h^[ff�]i_``c]c_hn�i`�]ih]il^[h]_�S:-+3/)�^`:0.+�j:-+-.

Eh� il^_l� ni� ]igj[l_� l[hem� mn[ncmnc][ffs� `il� O[g_� @cmnlc]n)� nb_� biom_bif^� ][n_ailc_m� om_^� h__^� [� fcnnf_�
[^domng_hn+� Oig_�j_ijf_�[jj_[l�ch�nb_�l_]il^m�i`�m[f_m�[h �̂p_n_lch[ls�g_^c]ch_�\on�nb_cl�qcp_m�^i�hin�
[jj_[l�ch�nb_�l_]il^�i`�gcfe�sc_f^m+� ?ihp_lm_fs�O/)� O00åm� mih)�[jj_[lm�ihfs� ch�nb_�gcfe�sc_f^m�n[\f_� [m�
bcm�qc`_� m_ffm�go]b�gcfe)� biq_p_l�b_� [h �̂bcm� `[nb_l�\os� p_n_lch[ls�g_^c]ch_� [h �̂ m_ff� mni]e� nia_nb_l+�
@[n[� b[p_� \__h� [g[fa[g[n_^� ni� [ffiq� ]igj[lcmihm+� O2� [h �̂ [ff� bcm� mihm)� O/4)� O/0)� OE4)� O.1� [l_�
alioj_^�nia_nb_l)�[m�[l_�O/�[h �̂O0�/+
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fcp_mni]e)� _rj_h^cnol_� ih� p_n_lch[ls� g_^c]ch_� [h^� gcfe� sc_f^m+� Pb_� jiif_^� l[hem�

mbiq� [� ]fomn_l� i`� q_[fnbs� j[mnil[fcmnm� [n� N[g\[haih^i)� \on� nb_l_� cm� [h� _p_h�

^cmnlc\oncih� i`� j[mnil[fcmnm� `lig� [ff� mcn_m� nblioabion� nb_� n[\f_+� Pb_l_� ][h� \_�

]ihmc^_l[\f_� p[lc[ncih� qcnbch� [h� ch^cpc^o[f� biom_bif^çm� ch^cpc^o[f� m]il_m� `il�

^c``_l_hn�ch^c]_m+

N_fc[h]_� ojih� j[mnil[f� jli^o]nm� [fmi� ]ill_f[n_^� l_[mih[\fs� q_ff� qcnb� g_hçm� `ii^�

_rj_h^cnol_� [n�g[le_n+�Sb_l_�g_h�q_l_� l_mjihmc\f_� `il�\oscha� `ii^�nb_s�n_h^_^�ni�

\os� ch� \ofe)� omcha� nb_� jli]__^m� l[cm_^� `lig� nb_� m[f_� i`� mni]e+� Pbcm� nsj_� i`�

_rj_h^cnol_� cm� ch`l_ko_hn)� [h^� chpifp_m� ^cmjimcha� i`�l_f[ncp_fs� f[la_� mogm+� S__efs�

l_][ff� qcff� m[gjf_� nbcm� []ncpcns� jiilfs)� [m� nb_� bcab� p[lc[\cfcns� i`�g_[h� _rj_h^cnol_�

mbiqm� &P[\f_� 2+.-� [h^� P[\f_� 2+..'+� J_p_lnb_f_mm� nb_l_� [jj_[lm� ni� \_� [� mcahc`c][hn�

nl_h^�i`�g_h�qcnb�gil_�^cmjim[\f_�ch]ig_�`lig�nb_cl�b_l^m�mj_h^cha�gil_�[n�g[le_n�

ih�`ii^�`il�nb_cl�`[gcfc_m+

C\UUIY`

Eh�Hombini� [h^� O[g_�@cmnlc]n�biom_bif^m� ][h�\_� alioj_^� []]il^cha� ni� ^_j_h^_h]_�

ih� fcp_mni]e� [h^� fcp_mni]e�jli^o]nm+� Pb_� l[ha_� i`�l_mofnm� l_]il^_^� ch� [ff� ch^c]_m� cm�

f[la_+�Pbcm�m_]ncih�b[m�`ioh^�[�bcab�^_al__�i`�]ih]il^[h]_�\_nq__h�^c``_l_hn�ch^c]_m�

i`�g_[mol_g_hn�i`�l_fc[h]_�ih�j[mnil[f�jli^o]nm+

Eh� \inb�@cmnlc]nm)� [h^� j[lnc]of[lfs�Hombini� @cmnlc]n)� nb_l_� [l_� `[gcfc_m� qbi� _hdis� [�

bcab� ^_al__� i`�^_j_h^_h]_� ih� j[mnil[f� jli^o]nm+� Pb_l_� [l_� [fmi� `[gcfc_m� qbi� [l_�

oh[\f_� ni� mojjiln� nb_gm_fp_m� ih� nb_cl� b_l^m� [fih_+� Diom_bif^m� b_l_� `cn� qcnbch� nb_�

l[ha_�i`�jiil�[h^�q_[fnbs�j[mnil[fcmnm�l_]il^_^�_fm_qb_l_�ch�inb_l�mno^c_m+



P[\f_�2+.-7� ?igj[lcha� g_håm� g[le_n� _rj_h^cnol_� qcnb� ^_j_h^_h]_� ojih�
fcp_mni]e�ch�Hombini

Arj_h^cnol_�[n�g[le_n�
Diom_bif^� g_[h� mn^� h� l[he

N_fc[h]_�ih�fcp_mni]e�
Diom_bif^� l[he

D.6 /-)0-- .-)/-5 1 . D.6 .
D0 .5)1-- 5)656 1 / D ff /
D./ .3)153 .-)611 1 0 D0 0
D4 ./)442 ..)451 1 1 D./ 1
D.2 ..)1/6 0)603 1 2 D.2 2
D/ 6).62 /)566 1 3 DE 3
D ff 4)2-5 2)0/6 1 4 D/ 4
DE 2)4-- 1)23/ 1 5 D6 5
D.4 1)2/2 1)3/2 1 6 D.4 6
D/- /)2-5 .).-. 1 .- D.1 .-
D.3 355 .).6. 1 .. DEK ..
D2 /2- 100 1 ./ D3 ./
D3 /-- 013 1 .0 DEO .0
D1 6- .23 1 .1 D1 .1
D.1 10 41 1 .2 D/- .2
DEO * * 1 .3 D.3 .3
DEK * * 1 .3 D.0 .4
D6 * * 1 .3 D2 .5
D5 * * 1 .3 D5 .6
D.0 * * 0 .3 D4 /-

Oj_[lg[håm�N[he�?ill_f[ncih7�Nd:�-+3.5)�h:/-)�j:-+-.
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P[\f_�2+..� 7�?igj[lcha� g_håm� g[le_n� _rj_h^cnol_� qcnb� ^_j_h^_h]_� ojih�
fcp_mni]e�ch�O[g_

Arj_h^cnol_�
Diom_bif^� I_[h

[n�g[le_n�
On�@_p� h l[he

N_fc[h]_�ih�
Diom_bif^

fcp_mni]e
l[he

O ff 43)/3- 31)0.- 2 . O0- .
O.3 .2)/51 /4)1-/ 2 / O/2 /
O0- ..)26- .-)..1 2 0 O/1 0
O01 5)323 4)3.4 2 1 O/6 1
O/3 4)1-- ./)560 2 2 OE 2
O0 3)--- 3)--- / 3 O ff 3
O/2 1)3/4 0)1.5 2 4 O.0 4
O5 1)/-- 0).21 0 5 O0. 5
O/6 1)-1- .)053 2 6 O.3 6
O./ 0)055 0)540 1 .- O01 .-
OEK 0).23 0)515 2 .. O/3 ..
OE /)60- 1).2- 2 ./ O1 ./
O0/ /)25- 0)34- 2 .0 O0 .0
O.5 /)1-- 1)5-- 2 .1 OEK .1
O.6 /)/-- 1)1-- 2 .2 O// .2
O// .)534 /)31- 0 .3 O.5 .3
O00 .)463 .)330 2 .4 O0�2 .4
O4 .)33- .)241 2 .5 O5 .5
O.0 .)3-5 .)3-5 1 .6 O03 .6
O3 .).30 5/3 0 /- O/. /-
O6 6-- 634 1 /. O00 /.
O/ 451 52. 2 // O./ //
O0�2 415 4-3 2 /0 O6 /0
O03 4/4 .)-/5 0 /1 O/- /1
O/1 11- 55- 2 /2 O4 /2
O04 3- ./- 2 /3 O.6 /3
O0. 13 6/ 2 /4 O0/ /4
O/- * * 2 0. O2 /5
O/. * * 0 0. O3 /6
O/5 * * 2 0. O.2 0-
O1 * * 0 0. O/5 0.
O2 * * 2 0. O04 0/

Oj_[lg[håm�N[he�?ill_f[ncih7�N!:�-+062)�h:0/)�j:-+-2



.1-

B[lgcha

S_�b[p_� m__h� ch�]b[jn_l�ih_� nb[n�[alc]ofnol_�b[m� fiha�\__h�[� mnl[n_as� _gjfis_^�\s�

cgjip_lcmb_^�j[mnil[fcmnm� ch�il^_l�ni� molpcp_� [h^�ni� [ffiq�b_l^m� ni� l_]ip_l+� I[[m[c�

[l_[m�b[p_�\__h�q_ff�ehipg�`il�nb_�[alc]ofnol[f�_h]f[p_m�qcnbch�nb_g�mo]b�[m�Oihdi)�

P[p_n[)� =lomb[� ]bchc� [h^� =lomb[� dooX X+� Pb_m_� jf[]_m� q_l_� l_nl_[nm� `il� j[mnil[f�

`[gcfc_m� qbi� q_l_� oh[\f_� ni� fcp_� i``� nb_cl� b_l^m+� Biffiqcha� nb_cl� ^_`_[n� \s� nb_�

Gcmihai� ch� nb_� ?_b\^bc� q[lm)� nb_� ^_m]_h^[hnm� i`� nb_� L[l[eosi� niie� l_`oa_� qcnb�

[alc]ofnol[f� ]iggohcnc_m� ih� nb_� mionb_lh� [h^� _[mn_lh� \il^_lm� i`�I[[m[cf[h^� [h^�

nolh_^�ni�`[lgchaXX

=h^_lmih�b[m� jlipc^_^� [� ^_n[cf_^� ][m_� mno^s� i`�nb_� `fo]no[ncha� _rn_hn� i`�cllca[ncih�

[alc]ofnol_�jl[]ncm_^�\s�nb_�EE�?b[gom�ch�>[lchai+�D_�mbiqm�nb[n�nb_�EE�?b[gom�niie�

ch�^_mncnon_�I[[�mj_[echa�j[mnil[fcmnm�cgjip_lcmb_^�[`n_l�nb_�Eficeij�q[lm�ch�nb_�gc^�

.5--m)� il� \s� ][nnf_� ^cm_[m_� f[n_l� ch� nb_� ]_hnolsXX� =alc]ofnol_�q[m� hin� [h� _h^�jichn+�

Piq[l^m�nb_�nolh�i`�nb_�f[mn�]_hnols)�EE�?b[gom�g_h�nl[^_^�cpils�`il�][nnf_�[h^�l[c^_^�

nb_cl� j[mnil[f� h_cab\iolm� [h^� []]ogof[n_^� mo]b� f[la_� hog\_lm� i`�mni]e� nb[n� g[hs�

q_l_�[\f_�al_[nfs�ni�l_^o]_�nb_cl�^_j_h^_h]_�ih�[alc]ofnol_Xç+

?oll_hnfs� mg[ffbif^_l�[alc]ofnol_� cm�qc^_mjl_[^�nblioabion�A[mn�=`lc][h�l[ha_f[h^m�

[m� f[la_� hog\_lm� i`� j[mnil[f� aliojm� nolh� ni� [alc]ofnol_� ^o_� ni� ]ihmnl[chnm� ih�

l_miol]_m� `lig� [� hog\_l� i`� miol]_mç(+� S_� b[p_� m__h� nb[n� [alc]ofnol_� b[m� \_]ig_�

ch]l_[mchafs� cgjiln[hn� `il�j[mnil[fcmnm� [n�Jailihaili)� [gihamn� nb_�>il[h[�i`�Emcifi�

@cmnlc]n)� G_hs[)� [h^� [giha� I[[m[c� j[mnil[fcmnm� ch� P[ht[hc[çX+� =ff� [l_� n[echa� oj�

[alc]ofnol_�ch�l_mjihm_�ni�f[h^�fimm�[h^�l_miol]_�]ihmnl[chnmçÑ+

Oj_[l)� .660[7� .0.*/8�=h^_lmih)� .6557� /208�>_gnm_h)� .646\7� ..2*./-+�
ä �>_c^_fg[h)� .63-7� /2-�[h^�]b[jn_l�mcr)� j[a_� .4/*2+

=h^_lmih)� .6557� /15*6+
ä �=h^_lmih)� .6557� /2.*3+
å '�J^[a[f[)� .6637� .0.*0+

?b[jn_l�ih_)�j[a_m�0/*14
Eai_�[h^�>li]echanih)� `ilnb]igcha+



.1.

Gd[_l\s� b[m� mbiqh� nb[n� >[l[\[ca� j[mnil[fcmnm� b[p_� \_]ig_� jlial_mmcp_fs� gil_�

chpifp_^� ch� [alc]ofnol_� [m� nb_� f[h^m� [p[cf[\f_� ni� nb_g� b[p_� ^_]fch_^� [h^� [m� nb_cl�

b_l^m� ^_]l_[m_^� ch� hog\_l� [h^� p[fo_X%+� D_� hin_m� nb[n� `il� q_[fnbs� j[mnil[fcmnm�

[alc]ofnol_� cm� [� mnl[n_as� nb[n� ]ihm_lp_m� nb_� b_l^� [h^� [ffiqm� cn� ni� aliq8� `il� jiil_l�

j[mnil[fcmnm�cn�cm�[�åh_]_mm[ls�fc[\cfcnsç� ch�il^_l�ni�molpcp_XX+

Hcnnf_�[fmi�mno^c_^�]b[ha_m�[n�>[lchai+� Eh�]ih]il^[h]_�qcnb�Gd[_l\s�b_�i\m_lp_^�nb[n�

q_[fnbs�`[lg_lm� chp_mn�ch�[alc]ofnol_�[m�[�g_[hm�i`�̂ cp_lmc`scha�nb_cl�_]ihigc_m�[h^�

jlin_]ncha�nb_cl�b_l^m� [h^�nb[n�jiil_l�`[gcfc_m�q_l_� n[echa�oj� `[lgcha�\_][om_� nb_s�

q_l_�oh[\f_�ni�fcp_�i``�nb_cl�b_l^m�[h^�b[^�ni�`[lg�ni�molpcp_XX+

Pbcm� m_]ncih�om_m�nqi� ch^c][nilm�ni�a[ch�mig_�g_[mol_�i`�nb_� cgjiln[h]_�i`�̀ [lgcha�

ni�j_ijf_mç� fcp_fcbii^m+�Pb_�g[ch�g_[mol_�cm�nb_�sc_f^�a[ch_^�`lig�`[lgcha+�Pb_�[l_[�

`[lg_^� cm� om_^�qb_l_� sc_f^� ^[n[� [l_� hin� [p[cf[\f_� il� [l_� ohl_fc[\f_+� Pb_m_� ^[n[� [l_�

pofh_l[\f_� ni� g[hcjof[ncih� `lig� j[mnil[fcmnm� nlscha� ni� jilnl[s� nb_gm_fp_m� [m�

cgjip_lcmb_^� \s� nb_� _pc]ncih� ij_l[ncih+� Oig_� `[gcfc_m� g[s� b[p_� _r[aa_l[n_^� nb_�

_rn_hn�i`�nb_cl�fimm_m�ni�nb_cl�b_l^m�[h^�ip_l�_gjb[mct_^�nb_cl�l_fc[h]_�ojih�`[lgcha+�

Knb_lm� mioabn� ni� jilnl[s� nb_gm_fp_m� [m� jiil� [h^� g[s� b[p_� oh^_l*l_jiln_^� nb_�

momn_h[h]_� nb_s� l_]_cp_^� `lig� \inb� b_l^m� [h^� `[lgcha+� C_h_l[ffs)� E� b[^� nb_�

cgjl_mmcih� nb[n�g[hs�I[[m[c� il�L[l[eosi� `[gcfc_m� n_h^_^� ni� ^iqhjf[s� nb_� mct_� i`�

nb_cl� b[lp_mnm+� >inb� lc]b� [h^� jiil� j_ijf_� ch� Gcmcq[hc� q_l_� qihn� ni� ^cmgcmm� nb_cl�

sc_f^m�[m�gchcg[f�[h^�i`�hi�cgjiln[h]_+

=\ZPW[W�6QZ[YQK[

=� hog\_l� i`�`[gcfc_m� b[p_� n[e_h� oj� `[lgcha� i`�nqi� nsj_m+� Oig_� `[gcfc_m� \ioabn�

jfinm� ch� nb_�h_[l\s� lc]_� ]iij_l[ncp_� [n�Ihaç[li+� Pbcm� cm� [� f[la_� m]b_g_� m_n�oj�qcnb�

nb_� b_fj� i`� nb_� =`lc][h� @_p_fijg_hn� >[he� [h^� nb_� Qhcn_^� J[ncihm� ?[jcn[f�

@_p_fijg_hn� Boh^+� Pb_� fcmn� i`�I[[m[c� [h^� L[l[eosi� j[mnil[fcmnm� qbi� b[^� \ioabn�

jfinm�nb_l_�q_l_�[giha�nb_�q_[fnbc_mn�E�eh_q�ch�nb_�[l_[+�=hinb_l�m_n�i`�j[mnil[fcmnm)�

a_h_l[ffs�nbim_�jiil_l�ch�n_lgm�i`�mni]e)�gip_^�ni�Gcmcg[)�[�q_n�[l_[�domn�ionmc^_�i`

Gd[_l\s)� .6467� 12*5+�
Gd[_l\s)� .6467� 15+

 �Hcnnf_)� .6507� /3-+



P[\f_�2+./7�Uc_f^m� i`� g[ct_� [h^� jf[hncha� i`� ][mm[p[� [gihamn� j[mnil[fcmnm� ch�
Hombini�@cmnlc]n

Hi][ncih D åbif^ N[he
I[ct_�sc_f^m�, �LMJM�

Hiha�l[chm� Obiln�l[chm� Hiha�l[chm�
.662� .662*3� .663

Jog\_l�i ` �fiha�l[chs�
m_[mihm�qb_h�?[mm[p[�

q[m�jf[hn_^
I[b[g\[f[q_ H.6 . 3- - 6 -
I[b[g\[f[q_ H f f / - - - -
I[b[g\[f[q_ H0 0 - - - -
I[b[g\[f[q_ HE 1 ./ ./ [\m_hn -
I[b[g\[f[q_ H./ 2 3 - - -
I[b[g\[f[q_ H.2 2 0 - - -

I[tch^_ H/ 4 03 - 0 /
I[b[g\[f[q_ H.4 5 3 [\m_hn - -

I[tch^_ H.1 6 ./ - - .
I[b[g\[f[q_ H6 .- 3 - - -

Gcmcg[ H c_ .. .5 .5 /1 .
Gcmcg[ H3 ./ / - - .
Gcmcg[ H.5 ./ .5 6 0 /
Gcmcg[ H1 .1 - 3 [\m_hn -

I[b[g\[f[q_ H/- .2 - - - -
I[b[g\[f[q_ H.3 .3 - [\m_hn 1 -

Gcmcg[ H2 .4 - 3 3 .
I[tch^_ H5 .5 /1 - - /
Gcmcg[ H4 .6 0- 0 / /
Gcmcg[ H.0 /- ./ - !̂ .

$H.0�b[lp_mn_^�/�LMJM �i ` �lc]_+
XH0åm� mih�b[lp_mn_^� .-�m[]em�i ` �lc]_�[h^�/1�LMJM �i ` �g[ct_�[`n_l�nb_� fiha�l[chs�m_[mih�i ` �.663+



.1/

nb_�lc]_�`[lgcha�pcff[a_�i`�Hohaot[+�D_l_�nb_s�q_l_�[\f_�ni�[]kocl_�jfinm�i`�f[h^�[h^�

[fmi�]iof^�\_h_`cn�`lig�nb_�_rj_lncm_�i`�nb_cl�[alc]ofnol[f�h_cab\iolm+

Pbim_�fcpcha�[n�Gcmcg[�q_l_�\_nn_l�[\f_�ni�ao[l^�[h^�][l_�`il�nb_cl�`[lgm�j_lmih[ffs�c`�

h__^� \_)� qbcfmn� nbim_� fcpcha� _fm_qb_l_� q_l_� ]ihn_hn� ni� l_fs� ojih� bcl_^� f[\iol� [h^�

fiha�^cmn[h]_� moj_lpcmcih+� Gcmcg[�l_mc^_hnm� [jj_[l�ni� ^i� \_nn_l� `lig� `[lgcha� ch�nb_�

mbiln�l[chs�m_[mih+

Pb_l_�q_l_� inb_l�\_h_`cnm� [mmi]c[n_^� `lig� mn[scha� [n�Gcmcg[+� E� m[q�Hi\ofoçm� &HE0'�

`[gcfs�^lscha�lc]_�nb[n�nb_s�b[^�af_[h_^�`lig�inb_l�`[lg_lmç� `c_f^m�[`n_l�nb_�`clmn�]on+�

Nc]_)�qb_h�b[lp_mn_^)� mjlionm�[a[ch�[h^�nb_� m_]ih^�]lij� cm�i`n_h� f_`n+� Pbcm� lc]_�q[m�

]on� [h^� ^lc_^�qcnb�j_lgcmmcih� `lig� nb_� `c_f^çm� iqh_l+� Afm_qb_l_� [� n__h[a_� \is� ch�

A^q[l^çm� &H2'� big_� b[^� ]iij_l[n_^�qcnb� [� O[g\[[�h_cab\iol� ni� aliq�lc]_� ch� nb_�

O[g\[[çm�`c_f^+�Llircgcns�ni�nb_�lc]_�j[^^c_m�[h^�`c_f^m�`[]cfcn[n_^�nb_m_�j[mnil[fcmnmç�

j[lnc]cj[ncih�ch�[alc]ofnol_+

P[\f_� 2+./� ]igj[l_m� `[lg� mct_m� [h^� sc_f^m� `il� ^c``_l_hn� biom_bif^m� [n� ^c``_l_hn�

m_[mihm+� En� mbiqm� hi� ]f_[l� l_f[ncihmbcj� \_nq__h� chp_mng_hnm� ch� [alc]ofnol_� [h^� nb_�

cgjiln[h]_� i`� j[mnil[fcmg+� Eh� [ff� ][m_m� sc_f^m� `lig� m_[mih� ni� m_[mih� [l_� bcabfs�

p[lc[\f_+� Ehp_mng_hn� i`� ncg_� il� gih_s� chni� `[lgcha� [jj_[lm� ni� \_� mjil[^c])� [h^�

^_j_h^m� ih� nb_� [p[cf[\cfcns� i`� f[\iol)� `oh^m� il� aii^� q_[nb_l+� Diq_p_l� nb_l_� [l_�

ch^c][ncihm� `lig� nb_m_� ^[n[� nb[n� nb_� jiil_l� j[mnil[fcmnm� [n� Gcmcg[� [l_� gil_� ]fim_fs�

chpifp_^� ch� [alc]ofnol_+� Pb_s� fcp_^�h_[l� nb_cl� `[lgm� [h^�i\n[ch_^� b[lp_mnm� [`n_l� nb_�

mbiln� l[chm)� qbcf_� nb_� q_[fnbc_l� j[mnil[fcmnm� ^c^� hin+� L[mnil[fcmnm� [n� Gcmcg[�jf[hn_^�

][mm[p[�[lioh^�nb_cl�biom_m8�nbcm�]iof^�nb_h�\_�f_`n�ch�nb_�alioh^�`il�[�fiha�j_lci^�i`�

ncg_� [h^�b[lp_mn_^� [m� h__^m� [lim_+� S_[fnbc_l�j[mnil[fcmnm� [n�I[b[g\[f[q_� ^c^� hin�

fcp_�ch�[h�[l_[�q_n�_hioab�`il�][mm[p[+

Pb_� pcmo[f� cgjl_mmcih� [n� Gcmcg[)� i`� mg[ff� big_mn_[^m� mollioh^_^� \s� `c_f^m� i`�

][mm[p[� [h^� g[ct_)� q[m� nb[n� nb_m_� `[gcfc_m� b[^� gip_^� ni� qb_l_� nb_s� ]iof^� `[lg�

gil_� mo]]_mm`offs�nb[h�qiof^�\_�nb_�][m_� c`�nb_s�]ofncp[n_^�`c_f^m�[n�[�^cmn[h]_�`lig�

nb_cl�big_m+�=fnbioab�nb_�m][f_�i`�ij_l[ncihm�[h^�sc_f^m�q_l_�mig_ncg_m�mg[ff)�nb_l_



.10

q[m�gil_� fce_fs� ni� \_� [�]ihncho[f� nlc]ef_� i`�`ii^� `lig� ][mm[p[)� [h^� nqi� m_[mihm� i`�

g[ct_� b[lp_mncha)� nb[h�q[m� nb_� ][m_� ch� inb_l� fi][ncihm+� Pb_� sc_f^� ^[n[� moaa_mn� nb[n�

hih_�i`�nb_�`[gcfc_m�[n�Gcmcg[�qiof^�\_�[\f_�ni�mojjiln�nb_gm_fp_m�`lig�nb_�jli^o]_�

nb_s�]f[cg�ni�b[p_�l[cm_^+�=m�nb_m_�`[gcfc_m�[l_�[fmi�oh[\f_�ni�mojjiln�nb_gm_fp_m�ih�

j[mnil[f�jli^o]nm)�nb_s�gomn�\_�`ch^cha�mig_�inb_l�q[s�ni�_[lh�[�fcp_fcbii^+

Pb_�q_[fnbs�j[mnil[fcmnm�[n�I[b[g\[f[q_�i]][mcih[ffs�i\n[ch_^�bcab�sc_f^m�i`�g[ct_�

[`n_l�nb_� fiha�l[chm+�Pb_m_�][g_�`lig�jfinm�i`�f[h^�nb[n�nb_s�bcl_^�f[\iol_lm�ni�]f_[l)�

jf[hn)� q__^� [h^� ao[l^+� Pbcm� ][jcn[f*chn_hmcp_� `[lgcha� cm� mcgcf[l� ni� nb_� mnl[n_ac_m�

^_m]lc\_^� [\ip_� nb[n� q_[fnbs� j[mnil[fcmnm� jolmo_� ch� il^_l� ni� ]ihm_lp_� nb_cl� b_l^m+�

Oig_� `[gcfc_m� [n�I[b[g\[f[q_� \ioabn� j_nlif*jiq_l_^� jogjm� ch� il^_l� ni� cllca[n_�

nb_cl�`[lgm�qcnb�q[n_l�`lig�nb_�[^d[]_hn�Qg\[�Ncp_l+

CIUM�6QZ[YQK[

Eh�Gcmcq[hc� nb_l_� cm� [� mbiln[a_�i`�aii^� `[lgf[h^X%X+� =]]_mm� ni�q[n_l� `il� cllca[ncih� cm�

l_mnlc]n_^� [h^� nb_l_� cm� f_mm� ijjilnohcns� ni� n[e_� oj� cllca[n_^� f[h^� nb[h� ch� Hombini�

@cmnlc]n)� qb_l_� nb_l_� cm� gil_� mj[]_� [h^� [� f[la_� cllca[ncih� jlid_]n� b[m� domn� mn[ln_^+�

L[mnil[fcmnmç� [\cfcns�ni�n[e_�oj�f[h^)�il�a_n�[]]_mm�ni�q[n_l)� ch�il^_l�ni� `[lg�m__gm�ni�

\_�]ihmnl[ch_^�ch�O[g_�@cmnlc]n+

Pb_l_�cm�hi�q_nf[h^)�_kocp[f_hn�ni�Gcmcg[�ch�Hombini�@cmnlc]n)�nb[n�cm�_[mcfs�[p[cf[\f_�

`il�om_�\s�j[mnil[fcmnm+�Pb_l_�cm�[�p[lc[ncih�ch�nb_�ko[fcns�i`�nb_�micf)�[m�l_jiln_^�ni�om�

\s� ch`ilg[hnm)� [h^� mig_� jf[]_m� g[s� b[p_� \__h� mioabn� ion� \_][om_� i`�nb_cl� \_nn_l�

micf+�S_�q_l_�nif^�nb[n�G[g[^o`[�b[^�lc]b�micf)� [h^�nb[n�j_ijf_�b[^�gip_^�nb_l_� ch�

il^_l� ni� `[lg+� Eh� N[g\[haih^i� nb_� micf� q[m� jiil_l� \on� nb_� p_a_n[ncih� q[m�

]ihmc^_l_^�aii^�`il�mg[ffmni]e+

åG[gil_c� dooç� &Qjj_l� G[gil_c'� cm� nb_� big_� i`�L[l_� ^[cls� `[lg_lm+� D_l_� nb_l_� cm�

go]b� \[l_� alioh^)� ^_pic^� i`�jf[hn� ]ip_l+� Pb_� `[lg_lm� [nnlc\on_^� nbcm� ni� nb_� f[la_�

hog\_l�i`�][nnf_�nb[n�om_^�ni�j[mm�nblioab�ih�nb_cl�q[s�ni�q[n_l�[n�nb_�Gcmcq[hc�lcp_l+�

Scnbch�nbcm�\[l_�alioh^)� biq_p_l)�q_l_� `_lncf_� [h^�q_ff� n_h^_^� `[lgm)� m_p_l[f� []l_m

Gcq[mcf[)� `ilnb]igcha+



P[\f_�2+.07�Uc_f^m�ch�O[g_�@cmnlc]n

Hi][ncih Dåbif^ N[he
Hiha�l[chm�ã62�
I[ct_,^a=a

Obiln�l[chm�ã62*3�
I[ct_,{`a=a

Hiha�l[chm� ã63�
>Z3QLLMJM

G[g[^o`[ O.3 6 - - -
G[g[^o`[ O5 .5 4 - -
G[g[^o`[ O/5ã 0. .5 3 5
G[g[^o`[ O.6 /3 3 - -
G[g[^o`[ O/6 1 . - -

G[gil_c�]bchc O ff 3 4 - -
G[gil_c�]bchc O./ // - - [\m_hn
N[g\[haih^i O01 .- hi�^[n[ / -
N[g\[haih^i OE 2 - -+2 -
N[g\[haih^i 5.- .1 - - -
N[g\[haih^i 50- . - - -
N[g\[haih^i 5.5 .3 - - -
N[g\[haih^i 5/1 0 . - -
N[g\[haih^i 5.0 4 / - -
N[g\[haih^i 5/3 .. . - -
N[g\[haih^i 502 .4 hi�^[n[ - -
N[g\[haih^i 56 /0 - - [\m_hn
N[g\[haih^i 5/- /1 - [\m_hn -
N[g\[haih^i 54 /2 0 - -

G[jcg\c 5/2 / - - -
G[jcg\c 53 /6 3 - [\m_hn
G[jcg\c 52 /5 ./ - -

G[gil_c�Foo 50 .0 .5 ./ [\m_hn
G[gil_c�Foo 500 /. .5 3 /1X
G[gil_c�Foo 5/ h[ ./ 3 /1
G[gil_c�Foo 50. 5 0- 0- 0-
G[gil_c�Foo 504 0/ /1 .5 ^c_^

$O/5� [fmi�jf[hn_^�][mm[p[+
XO00� [fmi�b[lp_mn_^�2� m[]em�i ` �lc]_+
Diom_bif^m� hin� ch]fo^_^7� O1� %^c_^&8� O.1� %mih�i ` �O2&8� O.2� %f_`n�nb_� [l_[&8� O.4� %mih� i ` �O2&8� O/.� %ch]igjf_n_�^[n[&8�
O//� %mih�i ` �OE�5&8� O/0� %mih�i ` �52&8� 5/4�%mih�i ` �52&8� 50/� %ch]igjf_n_�^[n[&8� 503� %ch]igjf_n_�^[n[&+
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[]limm)� chni�qbc]b�nb_�`[lg_lm�]b[hh_f�l[chq[n_l�ch�h[lliq�^cn]b_m+� Pb_s�b[lp_mn�nb_�

loh*i``� `lig� nb_� ^_ho^_^� f[h^� ihni� nb_cl� `[lgm)� acpcha� cmf[h^m� i`� al__h� ch� [h�

inb_lqcm_� \[l_� [l_[� &m__� jc]nol_m� \_fiq'+� Bilg_l� `[lgm� q_l_� om_^� [m� jlcp[n_� ][f`�

j[mnol_m�\s�nb_m_�[ali*j[mnil[fcmnm+

P[\f_�2+.0� mbiqm�sc_f^m�i`�g[ct_�[h^�`[lgcha�i`�][mm[p[�ch�nb_�biom_bif^m� mno^c_^+�

Pbcm� n[\f_� ]ihn[chm� ihfs� j[mnil[fcmnm� `il�qbig� nb_l_� [l_� [n� f_[mn� nqi� l_]il^m+� Khfs�

ih_�j[mnil[fcmn)� O/5)�q[m�l_]il^_^�[m�aliqcha�][mm[p[+�D_�q[m�ih_�i`�nb_�jiil_mn�ch�

nb_� m[gjf_)� [h^� q[m� [fmi� b_[pcfs� l_fc[hn� ojih� q[a_� f[\iol� `lig� nb_� h_[l\s�

]ihmnlo]ncih�i`�[�?[nbifc]�m]biif+

Pb_m_�^[n[�mbiq�nb[n�nb_l_�[l_�pclno[ffs�hi�`[gcfc_m�qbi�l_jiln�l_fc[h]_�ojih�`[lgcha�

[j[ln�`lig�nb_�L[l_�^[cls�`[lg_lm�&O08� O008� O/8� O0.8� O04'�qbi�b[lp_mn�nqc]_�[�s_[l+�

Pb_l_� g[s� q_ff� b[p_� \__h� mcahc`c][hn� oh^_l*l_jilncha� i`�sc_f^m� \s� mig_� `[gcfc_m�

qbi� q_l_� nlscha� ni� jilnl[s� nb_gm_fp_m� [m� a_h_l[ffs� ch� h__^+� P[\f_� 2+.1� mbiqm� nb_�

[]l_m�nb[n�_[]b�`[gcfs�l_jiln_^�`[lgcha)�_cnb_l�nb_gm_fp_m�il�qcnb�j[c^�f[\iol)�`il�nb_�

nqi� fiha� l[chs� j_lci^m+� En� mbiqm� nb[n� nb_l_� b[m� \__h� mig_� chp_mng_hn� i`�ncg_� [h^�

f[\iol�\s�gimn�j[mnil[fcmnm)� \on� nb[n�nb_� [l_[�jf[hn_^� p[lc_m� `lig�s_[l� ni� s_[l+� Pbcm�

ch^c][n_m� nb[n)� [m� ch� Hombini� @cmnlc]n)� nbcm� cm� [� p[lc[\f_� []ncpcns� ^_j_h^_hn� ih�

ch]ihmn[hn�q_[nb_l)� ][jcn[f� [h^�f[\iol� mojjfc_m+� Pb_�jiil�sc_f^m� nb_s� l_jiln�g[s�\_�

[h� ch^c][ncih�i`�nb_cl� ch[\cfcns� ni� a_n�aii^� f[h^� [m�q_ff� [m�jimmc\f_�g[hcjof[ncih�i`�

nb_�^[n[+



P[\f_�2+.17�=l_[�i`�̀ [lg�jf[hn_^�ch�O[g_�@cmnlc]n

Hi][ncih Diom_bif^
Hiha�l[chm�.662�
=l_[�%[]l_m&

Hiha�l[chm�.663�
=l_[�%[]l_m&

G[g[^o`[ O.3 hi�^[n[ /
G[g[^o`[ O5 3 /
G[g[^o`[ O/5 0 .
G[g[^o`[ O.6 1 hi�^[n[
G[g[^o`[ O/6 . .

G[gil_c�]bchc O ff .-+2 3+2
G[gil_c�]bchc O./ hi�^[n[ [\m_hn
N[g\[haih^i 501 / hi�^[n[
N[g\[haih^i 5. / .+2
N[g\[haih^i 5.- / .+2
N[g\[haih^i 50- / 1
N[g\[haih^i 5.5 1 hi�^[n[
N[g\[haih^i 5/1 /+2 /
N[g\[haih^i 5.0 / hi�^[n[
N[g\[haih^i 5/3 / hi�^[n[
N[g\[haih^i 502 hi�^[n[ hi�^[n[
N[g\[haih^i 56 /+2 [\m_hn
N[g\[haih^i 5/- hi�^[n[ hi�^[n[
N[g\[haih^i 54 0 0+2

G[jcg\c 5/2 / 0+2
G[jcg\c 53 3 [\m_hn
G[jcg\c 52 1 hi�^[n[

G[gil_c�Foo 50 2 [\m_hn
G[gil_c�Foo 500 / /+2
G[gil_c�Foo 5/ 4 0
G[gil_c�Foo 50. 1 0+2
G[gil_c�Foo 504 0 ^c_^
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>[l_�alioh^�[h^�l[ch�q[n_l�b[lp_mncha�[n�G[gil_c�Foo
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>[l_�alioh^�[n�G[gil_c�Fcdo

�1#< 2 D
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>[l_�alioh^�[n�G[gil_c�Fko

"077

#
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>[l_�alioh^�[h^� l[chq[n_l�]iff_]ncih�^cn]b
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N[chq[n_l�]iff_]ncih�^cn]b_m� f_[^cha�ni�`_h]_^� `[lgm



.2-

=�`_h]_^�`[lg�qcnb�[�`_h]_^�][f`�j[mnol_�ch�nb_�gc^^f_�alioh^
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C\UUIY`

Pb_l_�cm�_pc^_h]_�ch�Hombini�@cmnlc]n�nb[n�mig_�mni]e*jiil�j[mnil[fcmnm�[l_�jl[]ncmcha�

mig_� `[lgcha� qbc]b� ]ihnlc\on_m� `l_ko_hn� \on� mg[ff� [giohnm� i`� `ii^� ni� nb_�

biom_bif^+� Knb_l� j[mnil[fcmnm� jl[]ncm_� [�gil_� ][jcn[f� chn_hmcp_� nsj_� i`�[alc]ofnol_)�

omcha� nb_� jli]__^m� i`� m[f_� i`� mni]e� ni� chp_mn� ch� f[h^)� f[\iol� [h^� _kocjg_hn� `il�

`[lgcha+

L[nn_lhm�[l_�hin�mi� ]f_[l� ch�O[g_�@cmnlc]n+� En� cm�jli\[\f_� nb[n�nb_l_�q[m� mig_�oh^_l*

l_jilncha� i`�]lij� sc_f^m8� [n� nb_� m[g_� ncg_� cn� cm� jimmc\f_� nb[n)� acp_h�jl_mmol_� ih� nb_�

f[h^)� nb_�jfinm�i`�f[h^�[p[cf[\f_�[l_�hin�i`�mo``c]c_hn�ko[fcns�ni�g__n�j_ijf_mç� h__^m+�

L[l_�j[mnil[fcmnm�qbi�`[lg�mo]]_mm`offs�b[p_�chp_mn_^�]ihmc^_l[\f_�_``iln�[h^�_h_las�

chni�]l_[ncha�q_ff�q[n_l_^�a[l^_hm+� En�cm�jli\[\fs�ohfce_fs�nb[n�I[[m[c�[h^�L[l[eosi�

j[mnil[fcmnm�fcpcha�b_l_�b[p_�b[^�[]]_mm�ni�f[h^�ch�mo``c]c_hn�ko[fcns�ni�chp_mn�[m�go]b�

ch� `[lgcha�[m�go]b�[m� nb_cl�[mmi]c[n_m� ch�Hombini�@cmnlc]n�il�nb_cl�L[l_� h_cab\iolm+�

L[mnil[fcmnm� ch� O[g_� g[s� b[p_� ain�gil_� `lig� nb_cl� `[lgm� nb[h� nb_s� l_jiln_^)� \on)�

[a[ch)�nbcm�cm�ohfce_fs�ni�b[p_�\__h�mo``c]c_hn�ni�momn[ch�nb_cl�h__^m+

Eh� \inb� mcn_m� chp_mng_hn� ch� `[lgcha)� qb_nb_l�g_[mol_^� ch� sc_f^m� il� [l_[)� ][h� p[ls�

]ihmc^_l[\fs+� =alc]ofnol_� [jj_[lm� ni� \_� [h�ijjilnohcmnc]� mnl[n_as�jolmo_^�qb_h� nb_�

]ih^cncihm�[l_�[jjlijlc[n_+� En� cm� [fmi� [jj[l_hn� `lig�nb_m_� ^[n[�nb[n�`[lgcha�^i_m� hin�

jlipc^_�nb_�fcp_mni]e�jiil�`[gcfc_m�qcnb�_hioab�ni�fcp_�i``+�Pb_m_�`[gcfc_m�[l_�oh[\f_�

ni�mo\mcmn�ih�nb_cl�b_l^m�il�`[lgm+� Pb_s�q_l_�^_j_h^_hn�ih�inb_l�miol]_m�i`�ch]ig_)�

ch�j[lnc]of[l�nb_�_[lhcham�i`�qig_h+

Pb_�cgjiln[h]_�i`�qig_håm�ch]ig_�ni�nb_�biom_bif^�_]ihigs

En� cm� [jj[l_hn� `lig�nb_�sc_f^m� l_jiln_^� `il� `[lgcha� [h^� fcp_mni]e�nb[n� mig_� `[gcfc_m�

[l_� oh[\f_� ni� mojjiln�nb_gm_fp_m� `lig� nb_m_� i]]oj[ncihm+� En�q[m� [fmi� [jj[l_hn� nb[n�

nb_m_� `[gcfc_m� ^c^�hin� mojjiln� nb_gm_fp_m� `lig�nb_� l_gcnn[h]_m� i`�ol\[h�qile_lm+� E�

_rjfil_�nbcm�cmmo_�ch�gil_�^_n[cf�ch�nb_�`iffiqcha�]b[jn_l8�mo``c]_�ni�m[s�b_l_�nb[n�ihfs�

nqi�j_ijf_�ch�nb_�m[gjf_�q_l_�ehiqh�ni�b[p_�ionmc^_�_gjfisg_hn)� [h^�ih_�i`�nb_m_�

`ioh^� [�di\� [m� [�q[n]bg[h� ch� @[l� _m� O[f[[g� ihfs� [n� nb_� _h^� i`�nb_� mno^s+� Eh� nb_
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[\m_h]_�i`�mo``c]c_hn�mojjiln�`lig�nb_m_� miol]_m)� `[gcfc_m�l_kocl_^�[hinb_l�g_[hm�i`�

momn_h[h]_+

Sig_hçm� ch]ig_� cm� [� pcn[f� j[ln� i`�nb_� biom_bif^� _]ihigs� ch�=`lc][h�j[mnil[f� [h^�

[ali*j[mnil[f� mi]c_nc_m+� Eh�j[mnil[f�mi]c_nc_m�qig_h�b[p_�hog_liom�n[mem�_mm_hnc[f�ni�

nb_� g[chn_h[h]_� [h^� l_jli^o]ncih� i`� nb_� b_l^XX+� S_� b[p_� jl_pciomfs� hin_^� nb[n�

qig_h� b[^� mif_� ]ihnlif� ip_l� nb_� jli^o]ncih� [h^� [ffi][ncih� i`� gcfe)� [h^� [l_�

l_mjihmc\f_� `il� jlipc^cha� `ii^� `il� nb_cl� mo\*biom_bif^mXX+� Pb_l_� cm� aii^� _pc^_h]_�

nb[n�bcmnilc][ffs�qig_hçm�nl[^_�b[m� fiha�\__h�cgjiln[hn�`il�^[s*ni*^[s�`ii^�h__^mXf�

Pb_l_�cm�[fmi�[�qc^_fs�b_f^�j_l]_jncih�nb[n�qig_h�g[s�b[p_�\ig�nb_�\lohn�i`�l_]_hn�

]b[ha_m�[h^�cgjip_lcmbg_hn(+

S_�b[p_�hin_^�nb[n�biom_bif^� _]ihigc_m�g[s�b[p_� kocn_� ^cpc^_^�^ig[chm� i`�g[f_�

[h^� `_g[f_� ]ihnlif+� Eh� nbcm� ]ihn_rn�qig_hçm� nl[^_�qcff� \_� cgjiln[hn� `il� nb_cl� iqh�

j_lmih[f�h__^m�[h^�jlcp[n_�ch]ig_m(X+�En�[fmi�g_[hm�nb[n�qig_hçm�ch]ig_�h__^m�ni�\_�

m__h�ch�n_lgm�i`�nb_�^_al__�i`�ch^_j_h^_h]_�[h^�]ihnlif� nb_s�b[p_�ip_l�cn�]igj[l_^�

ni�g_h%XÑ+

En� cm� jimmc\f_� ni� c^_hnc`s� ^c``_l_hn� j[nn_lhm� i`� ch]ig_*_[lhcha� \s� qig_h� ch� nbcm�

m[gjf_+� Kh]_� [a[ch� nb_l_� [l_� jli\f_gm� qcnb� nb_� []]ol[]s� i`� nb_� ch^cpc^o[f� ^[n[�

jichnm)� biq_p_l)� [m� qcnb� g_[mol_m� i`� ch]ig_� `lig� fcp_mni]e)� j[nn_lhm� [l_� pcmc\f_�

[]limm�nb_�m[gjf_+�Pb_�`l_ko_h]s�[h^�cgjiln[h]_�i`�nbcm�[]ncpcns�`il�^[s*ni*^[s�`ii^�

h__^m�p[lc_m�[]]il^cha�ni�nb_�ch]ig_�jlipc^_^�`lig�`[lgcha�[h^�j[mnil[fcmg+

Bhf[bgb�:\fge\Vg

Eh� nb_� Hombini� m[gjf_)� qig_hçm� ch]ig_� cm� ^_lcp_^� `lig� m_ffcha� ]bc]e_hm)� gcfe)�

nl[^cncih[f�g_^c]ch_� il�bc^_m� fi][ffs+� Oig_�g[s�\[ln_l�gcfe�`il� m[fn�il�\[h[h[m)� nb_�

`ilg_l�\lioabn�ni�nb_cl�Ub`Tf�\s�cnch_l[hn�nl[^_lm)�nb_�f[nn_l�mioabn�`il�nb_gm_fp_m+

@[bf)� .654\7� /20+
'XP[ff_)� .66-7�46)� 5/*08�Nca\s)� .6527� .15*68�Icntf[``)� .6557� /6*0/+

O__�]b[jn_l�ih_)�j[a_�/2+
''�P[ff_)� .6557/35)� /4-+

>o\�� [h^�Dig_qii^)� `ilnb]igcha+
Domm*=mbgil_)� .6637� /.-*.+



P[\f_�2+.27� =p_l[a_�hog\_l�i`�q__em�qcnb� m_ffcha�_p_hnm� `il�qig_h� ch�Hombini
@cmnlc]n

Rcff[a_ Jcf
Ji+�i`�q__em�qig_h�mif^�aii^m�
Kh_� Pqi� Pbl__ Biol Pin[f

Gcmcg[ - 1 3 / . .0
I[b[g\[f[q_ 0- 4 / 0 - 1/
I[tch^_ - . . . . 1
Pin[f 0/ ./ 6 3 / 3.

I[rcgog�jimmc\f_�nin[f�cm�`iol+

P[\f_�2+.37� =p_l[a_�q__efs�ch]ig_�`il�qig_h�ch�Hombini�@cmnlc]n

Rcff[a_ -
=p_l[a_�_[lhcham�
-*2--� 2--*666 .)---(

Gcmcg[ - 2 2 0
I[b[g\[f[q_ 0- 5 / /
I[tch^_ - / . .

P[\f_�2+.47� ?igj[lcha� qig_håm� ch]ig_m� [h^� g[le_n� _rj_h^cnol_� ch� Hombini�
@cmnlc]n

Hi][ncih
O_j*62 �

Eh]ig_� I[le_n
Jip*62 �

Eh]ig_� I[le_n
B_\*63 �

Eh]ig_� I[le_n
I[s*63 �

Eh]ig_� I[le_n

I[tch^_ I_[h /12 4)6/- .)-4- .)4.2 02- 1)3/0 522 .-)-/-
1�MVSIRQ On^�^_p .5/ * .).63 /)//0 13- 3).55 62. *

Ji+� i ` �MVSIRQ�qcnb�^[n[�
[p[cf[\f_

0 . 0 0 / / / .

Gcmcg[ I_[h /1- .)441 /00 420 .)/26 16/ .)01. 4-4
.0� MVSIRQ On^�^_p 003 .)-.4 1.1 34. 651 135 113 23/

Ji+� i ` �MVSIRQ�qcnb�^[n[�
[p[cf[\f_

4 3 .- .- .- .- 6 6

I[b[g\[f[q_' I_[h .46 - .-4 .)2-- /00 21- 40 .)642
1/�MVSIRQ On^�^_p 122 h[ 1/. * 6-0 * /26 *

Ji+� i ` �MVSIRQ�qcnb�^[n[�
[p[cf[\f_

05 05 04 . 03 . 02 .

'Eh� [^^cncih� ni� nb_� m[f_m� l_]il^_^� b_l_)� [�gchilcns� i`�qig_h� [n�I[b[g\[f[q_� i]][mcih[ffs� \[ln_l_ �̂
gcfe�`il�m[fn)�[h�[�`_q�inb_l�i]][mcihm�mig_�_r]b[ha_^�gcfe�`il�\[h[h[m+



.20

Eh� a_h_l[f� nb_l_� [l_� nqi� g[ch� nsj_m� i`� m_ffcha� []ncpcns+� Oig_� qig_h� m_ff� aii^m�

i]][mcih[ffs� [h^� cll_aof[lfs)� ^_j_h^cha� ih� nb_� [p[cf[\cfcns� i`�\os_lm� il� aii^m� `il�

m[f_+� Pbcm� []ncpcns� i]]olm� j_lb[jm� ih]_� _p_ls� `_q�q__em+� Knb_l�qig_h� m_ff� aii^m�

l_aof[lfs�[h^�`l_ko_hnfs)�m_p_l[f�ncg_m�^olcha�nb_�q__e�c`�hin�_p_ls�^[s+

P[\f_� 2+.2� [h^� P[\f_� 2+.3� mbiq� nb_� `l_ko_h]s� [h^� p[fo_� i`�ch]ig_� a_h_l[ncih� ch�

Hombini� @cmnlc]n+� Kh]_� [a[ch� nb_� ^cmnch]ncih� \_nq__h� nb_� biom_bif^� _]ihigc_m� i`�

Gcmcg[� [h^� I[b[g\[f[q_� cm� ]f_[l+� Pb_l_� [l_� [� f[la_� hog\_l� i`� qig_h� `lig�

I[b[g\[f[q_�qbi�[l_�hin�l_]il^_^�[m�m_ffcha�[hsnbcha+�Sig_h�[n�Gcmcg[�a_h_l[ffs�

_[lh�gil_�nb[h�nbim_�_fm_qb_l_�[h^�^i�mi�gil_�l_aof[lfs+

Pi� a[ch� mig_� c^_[� i`� nb_� mcahc`c][h]_� i`� nbcm� []ncpcns� P[\f_� 2+.4� ]igj[l_m� nb_�

ch]ig_�qig_h� _[lh� nblioab� nb_� q__efs� m[f_� i`�gcfe�il�g_^c]ch_� qcnb� nb_� gih_s�

nb_s�mj_h^�[n�g[le_nm� _[]b�q__e+� Pb_� `clmn�g[le_n�^[n[�]iff_]n_^)� ch�I[s� .662)� [l_�

igcnn_^�b_l_)�[m�hi�^[n[�ih�nb_�ch]ig_�a_h_l[n_^�\s�qig_h�q_l_�[p[cf[\f_�nb_h+

Pb_� n[\f_� mbiqm� nb[n�domn� [m� qig_h� [n�I[b[g\[f[q_� _[lh_^� fcnnf_)� mi� nb_s� l[l_fs�

\ioabn�`ii^+� Eh�gimn�][m_m�qb_h�q_�[me_^�qig_h�ch�I[b[g\[f[q_�qb[n�nb_s�b[^�

\ioabn� [n� nb_� g[le_nm� ch� nb_� jl_pciom� q__e)� nb_s� l_`_ll_^� om� ni� nb_cl� bom\[h^m)�

\_][om_� nb_s�^c^�hin�hilg[ffs�pcmcn)� mj_h^�gih_s�il�\os� aii^m� [n�g[le_nm+� >oscha�

`ii^�`il�nb_�biom_bif^�q[m�a_h_l[ffs�nb_�jl_m_lp_�i`�g_h)�qbi�qiof^�\os�g[ct_� ch�

\ofe�[h^�nb_h�^cmnlc\on_�cn�[gihamn�nb_�mo\*biom_bif^m+�Bil�gimn�i`�nb_�s_[l�qig_h�

[n� I[b[g\[f[q_� fcp_^� nii� `[l� [q[s� ni� \_� [\f_� i`n_h� ni� \os� il� m_ff� aii^m� [n� nb_�

g[le_n+

Sig_h�[l_�hin�[fq[sm�jl_p_hn_^� `lig�aicha�ni�g[le_n�\_][om_�nb_s� fcp_� `[l�[q[s+�

Oce[h[�Xg� T_� l_jiln� [� hog\_l� i`�mno^c_m� qbc]b� mbiq�qig_h� ]i*ij_l[ncha� ni� mb[l_�

nl[hmjiln� ]imnm)� il� chp_mncha� ch� ^ihe_sm� ni� \_[l� nb_cl� jli^o]_ XX� Ahmgcha_l� l_jilnm�

nb[n�hig[^c]�C[fif_�Klg[�qig_h�b[p_�f_mm�[]]_mm�ni�nb_�g[le_n)�\on�[l_�[\f_�ni� m_ff

Oce[h[_,|n,)� .6607� /1*2+
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Z[XX� &\onn_l'� \s� acpcha� cn� ni� nb_cl� bom\[h^m� qbi� nl[hmjiln� cn� nb_l_ XX+� Pb_s� [fmi�

jlipc^_� f_hanbs� mbijjcha� fcmnm� ni� _hmol_� nb[n� nb_� g[h� mj_h^m� nb_� gih_s�

[jjlijlc[n_fs+

Eh� ]ihnl[mn� ni�I[b[g\[f[q_)�qig_h� [n�Gcmcg[�q_hn� ^[cfs� ni� Hohaot[)� nb_� h_[l_mn�

pcff[a_)� ni� m_ff�gcfe�[h^�\os�`ii^)�\inb�l_fcmb�[h^�g[ct_+�Sb_h�q_�[me_^�qb[n�`ii^�

nb_s�b[^�\ioabn�nb_�jl_pciom�q__e)�g_h�i]][mcih[ffs�l_jiln_^�nb[n�nb_s�b[^�g[^_�[�

\ofe�\os�i`�g[ct_)�\on�a_h_l[ffs�l_`_ll_^�om�ni�nb_�qig_h+�D_l_�nb_�a_h_l[f�lof_�q[m�

`il�qig_h�ni�\os�`ii^)�hin�ih]_�[�q__e�[n�nb_�g[le_n)�\on�_p_ls�^[s�`lig�j_lg[h_hn�

mn[ffm+�=m�[�lof_� nb_s�]ihmog_^�^[cfs�qb[n�nb_s�\ioabn�qcnb�nb_�gih_s�nb_s�_[lh_^�

nb[n�^[s+

Ap_ls�gilhcha� ch� Hohaot[�I[[m[c� [h^� L[l[eosi� aclfm� [h^� qig_h� ]iof^� \_� m__h�

][llscha�nb_�gcfe�[lioh^�nb_�pcff[a_+�S_�b[^�ni�ncg_�iol�molp_s�qile�ni�][n]b�j_ijf_�

\_`il_� nb_s� f_`n� il� [`n_l� nb_s� ][g_� \[]e+� Pb_� if^_l�qig_h�qiof^� mig_ncg_m� ][lls�

nb_cl� g_^c]ch_m� qcnb� nb_g)� [h^� m_ff� ni� nb_� O[g\[[� j_ijf_� [n� Hohaot[+� Pb_� gimn�

cgjiln[hn� ^[s� `il� m_ffcha� g_^c]ch_m� q_l_� nb_� g[le_n� ^[sm)� qb_h� [� f[la_� mn[h^� i`�

I[[m[c�qig_h�qiof^�]ihal_a[n_�ni�m_ff�nb_cl�nl[^cncih[f�]ol_m+

=h_]^in[f� _pc^_h]_� i`�nb_� cgjiln[h]_� i`�qig_hçm� ch]ig_� cm� [``il^_^� \s�U_csif[c�

&HS11')�nb_�m_]ih^�qc`_�i`�I[m[ch_�&H4')�[h�_f^_l�fcpcha�[n�Gcmcg[+�U_csif[cçm�ai[nm�

^c_^)� [h^�mb_�q[m� f_`n�qcnbion�[hs�[hcg[fm�ni�gcfe)� [h^�mi�b[^�hi� miol]_�i`�ch]ig_+�

=n� nb_� m[g_� ncg_� I[m[ch_� q[m� kocn_� mc]e� [h^� m_p_l[f� ]iqm� ^c_^� `lig� A[mn� ?i[mn�

B_p_l+� Eh� nb_� `[]_� i`� nbcm� gcm`ilnoh_� U_csif[c� q[m� f_hn� `iol� `_g[f_� ai[nm� \s� b_l�

q_[fnbs�oh]f_m)�qbi�q_l_�fcpcha�[n�I[b[g\[f[q_+�Pb_m_�q_l_�b_lm�ni�gcfe�[h^�nb_h�

l_nolh+�Pb_s�_h[\f_^�b_l�ni�_[lh�nb_�q__efs�ch]ig_�fcmn_^+

En�b[m� \__h�i\m_lp_^�_fm_qb_l_� nb[n�qb_l_� mo``c]c_hn�gcfe� cm� hin� [p[cf[\f_� `lig� nb_�

b_l^)� nb_h� j[mnil[fcmnm� m_ff� gcfe� ni� a_n� `iî  (X+� Pbcm� [ffiqm� nb_g� ni� _rjficn� nb_�

`[piol[\f_� ][filc`c]� n_lgm� i`� nl[^_� \_nq__h� gcfe� [h^� ]_l_[fm+� Dif^_h� Xg� T_� b[p_

Ahmgcha_l)� .6547� 1/+�
Oce[h[a`�[f)� .6607� .0*.3+



Cl[jb�2+.7� Bl_ko_h]s� i`�`ii^� om_� `il�qig_h� ch� Hombini� @cmnlc]n� ch� /06� g_[f�
^[sm

.--"

5-"� **

4-"� **

3-" ï �Nc]_
ï �I_[n

2-"
U[gm�,�][mm[p[�,�\[h[h[
I[ct_

ï �R_a_n[\f_m

/-# � *

.-# � *

Sig_h�qbi�
m_ff�

`l_ko_hnfs

I_[h�q__efs�ch]ig_7�42-,*�
I_[h�biom_bif^�l[he7� .0+3

Sig_h�qbi�
m_ff�

ch`l_ko_hnfs

I_[h�q__efs�ch]ig_� ./34*�
I_[h�biom_bif^�l[he7�1+3

P[\f_�2+.57�Bl_ko_h]s�i`�om_�i`�̂ c``_l_hn�`ii^m�ch�Hombini�@cmnlc]n

Bl_ko_hn Eh`l_ko_hn Bl_ko_hn Eh`l_ko_hn
Bii^ g[le_n g[le_n Pin[f g[le_n g[le_n Pin[f

[]ncpcns []ncpcns []ncpcns []ncpcns
Icfe 01 .30 .64 .3" 1." 0/"
R_a_n[S_m 14 /1 4. //" 3" ./"
I[ct_ 30 .06 /-/ /6" 02" 00"
U[gm�,�][mm[p[�,�\[h[h[ 06 // 3. .5" 3" .-"
P_[ /- /5 15 6" 4" 5"
I_[n .- .1 /1 2" 1" 1"
Nc]_ / .- ./ ." 0" /"
Pin[f�`ii^m�l_]il^_^ /.2 1-- 3.2 .--" .--" .--"

Pin[f�g_[f�^[sm7�/06+

ãBl_ko_hn�g[le_n�[]ncpcnså� l_jl_m_hnm�[ff�[^ofn�qig_h�ch�Gcmcg[)�I[tch^_)� [h^�ih_�[n�I[b[g\[f[q_�
`il� qbig� l_]il^m� i`� m[f_� [h^� \oscha� [l_� jl_m_hn_^� ch� P[\f_� 2+.4+� ãEh`l_ko_hn� g[le_n� []ncpcnså�
l_jl_m_hnm�[ff�nb_�inb_l�qig_h�[n�I[b[g\[f[q_+
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^_m]lc\_^�gcfe�g[le_ncha�\s�>il[h[�j[mnil[fcmnm�ch�Anbcijc[+�Pb_s�l_jiln�nb[n�m[f_m�i`�

gcfe�\s�jiil�j[mnil[fcmnm�q_l_�bcab�[m�nb_s�h__^_^�ni�_r]b[ha_�gcfe�`il�al[ch�ni�a_n�

mo``c]c_hn�`ii^+�Pb_s�hin_^�nb[n�jiil_l�j[mnil[fcmnm�b[^�gip_^�h_[l_l�niqhm� ch�il^_l�

m_ff� gcfe� gil_� _[mcfs+� Pb_s� [fmi� `ioh^� nb[n� al[ch� ]ihmogjncih� ^_]l_[m_^� qcnb�

ch]l_[mcha�^cmn[h]_�ni�nb_�g[le_n)� [h^�qcnb� ch]l_[mcha�q_[fnb%XX� K\[�`ioh^�nb[n�jiil�

K\\[�>il[h[� `[gcfc_m� ih� nb_� G_hs[*Anbcijc[� \il^_l� [fmi� m_ff� gcfe� ch� il^_l� ni� \os�

g[ct_+� Oig_�`[gcfc_m�m_n�oj�]ihnl[]nm�ao[l[hn__cha�[�l_aof[l�mojjfs�i`�gcfe�`il�nb_cl�

]fc_hnm%%X�D_ll_h�b[m�l_jiln_^�nb[n�jiil_l�Oig[fc� ][g_f�b_l^_lm�[l_�gil_�chpifp_^�ch�

gcfe�g[le_ncha�nb[h�q_[fnbc_l�`[gcfc_m+�Pb_�f[nn_l�qcnb^l[q�ni�l_gin_�j[mnol_m�ch�nb_�

q_n� m_[mih)� nb_� `ilg_l� l_g[ch�h_[l� niqhm� m_ffcha�gcfe� ch� il^_l� hin� ni� b[p_� ni� m_ff�

[hcg[fm� ni� g__n� mo\mcmn_h]_� h__^m%XX� Hce_qcm_� Polnih� [h^� Polnih� b[p_� mbiqh� nb[n�

cgjip_lcmb_^�Iolmc� [ali*j[mnil[fcmnm�gip_^� ]fim_l� ni� h_cab\iolcha� [alc]ofnol[fcmnm�

ni�\_nn_l�nl[^_�qcnb�nb_cl�h_cab\iolm)�[h^�`[lg�nb_gm_fp_m%(X+

Sig_h�qbi� m_ff� `l_ko_hnfs�]ihp_ln�nb_cl�_[lhcham� chni� `ii^� `il�nb_cl� `[gcfc_m+� Pbcm�

b[m� [� pcmc\f_� _``_]n� ih� nb_cl� `[gcfc_mç� ^c_n+� P[\f_� 2+.5� [h^� Cl[jb� 2+.� mbiq� nb_�

jlijilncih� i`�ncg_m� nb[n� ^c``_l_hn� `ii^m� q_l_� l_]il^_^� ^olcha� ^c_n[ls� l_][ff+� Pbcm�

n[\f_�cm�[�mogg[ls�i`�[ff�`ii^m�om_^�ch�/06�mo\*biom_bif^*g_[f*^[sm�ch�Hombini X(+

Eh�Hombini�@cmnlc]n�nb_l_�cm�[�]f_[l�^c``_l_h]_�\_nq__h�biom_bif^m�qb_l_�qig_h�[l_�

chpifp_^� ch�`l_ko_hn�g[le_n�[]ncpcns�[h^�nbim_�qb_l_� nb_s�[l_�hin+�Sig_h�qbi� m_ff�

gcfe� `l_ko_hnfs� acp_� f_mm�gcfe� ni� nb_cl� `[gcfc_m� ni� ]ihmog_� nb[h� ^i� nbim_�qbi� m_ff�

fcnnf_+� Pb_s� [fmi� ]iie�gil_� p_a_n[\f_m)� s[gm)� \[h[h[m� [h^� ][mm[p[� nb[h�nbim_� qbi�

m_ff� fcnnf_�[h^�[l_�^_j_h^_hn�ojih�\ofe�\osm�i`�g[ct_� `il� mn[l]b�[h^�gcfe�`il�l_fcmb+�

Sig_h� qbi� ^i� hin� m_ff� aii^m� `l_ko_hnfs� ]ig_� `lig� nb_� f[la_l� [h^� q_[fnbc_l�

biom_bif^m�qbc]b� [l_�bcabfs�^_j_h^_hn� ih�nb_cl�b_l^m� [h^� ]ihmog_� [�aii^� ^_[f� i`�

gcfe+

Dif^_h�M[�I T� '//'0� 2-*20+
K\[)� .66-8� 10+
D_ll_h)� .66-7� 5+
Polnih�[h^�Polnih)� .6517� .46+
=�mo\*biom_bif^*g_[f*^[s� cm�[ff� nb_�g_[fm�jl_j[l_^�\s�[h�[^ofn�qig[h�`il�b_l�`[gcfs� ch�ih_�/1�biol�j_lci^+
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Pb_�I[b[g\[f[q_� ^c_n� cm� mcgcf[l� ni� nb_�I[[m[c� j[mnil[fcmnm� nb[n�J_mn_f� l_]il^_^� ch�

G[dc[^i� @cmnlc]n� ch� G_hs[ XX+� Ob_� hin_^� [� mnliha� jl_`_l_h]_� `il� gcfe)� j[lnc]of[lfs�

^olcha�nb_�q_n�m_[mih)�qcnb�jol]b[m_^�g[ct_�om_^�[m�[h�[fn_lh[ncp_�mn[jf_+� Ob_�hin_m�

nb[n�inb_l�]_l_[fm)�jofm_m)� p_a_n[\f_m�[h^� `locnm�q_l_�l[l_fs�_[n_hXÄ+� Ocgcf[lfs�C[fpch�

Xg� T_� mn[n_� nb[n� j[mnil[fcmnm� a_h_l[ffs� ål_fs� ih� gcfe� [m� nb_� ^c_n[ls� mn[jf_� qb_h_p_l�

jimmc\f_çX%+

Bl[nech� [h^� Ogcnb� _r[gch_^� j[mnil[f� ^c_nm� [h^� qig_hçm� m[f_m� [giha� m_nnf_^� [h^�

hig[^c]� N_h^cff_+� Pb_s� `ioh^� nb[n� l_mc^_h]_� ch� niqhm� jlipc^_^� qig_h� qcnb�

ijjilnohcnc_m�ni�m_ff�gcfe)�c`�nb_s�b[^�[hcg[fm)�il�p_a_n[\f_m�`lig�nb_cl�a[l^_hm+�Pb_s�

[fmi� hin_^� nb[n� nb_s� n_h^_^� ni� ]ihp_ln� nb_cl� ch]ig_m� ^cl_]nfs� chni� `ii^� jol]b[m_m)�

qcnb� nb_� l_mofn� nb[n� m_nnf_^� `[gcfc_mç� ^c_n� chpifp_^� gil_� mn[l]b� [h^� al__hm� nb[h�

hig[^c]� `[gcfc_m� qbi� q_l_� b_[pcfs� l_fc[hn� ojih�gcfeXX� Ocgcf[l� nl_h^m� ch� ^c_n� [h^�

i]]oj[ncih�[l_�l_jiln_^�`il�j_lc*ol\[h�>il[h[�j[mnil[fcmnmXX

Bl[nech� [h^� Ogcnb� hin_^� nb[n� nb_� niqh�^q_ff_lm� b[p_� [�gil_� p[lc_^�^c_n� [m� [� l_mofn�

[h^� nb[n�qig_hçm� ]fim_� chpifp_g_hn� ch� nb_�g[le_n� \lcham� åal_[n_l� `ii^� m_]olcns� ch�

n_lgm�i`�`ii^�\ioabnçX%(+� Diq_p_l� nb_s� [fmi� i\m_lp_^� nb[n� ch]ig_*a_h_l[ncih� cm� hin�

[fq[sm�jimmc\f_� [h^�nb[n� mig_�i`�nb_�jiil_l�qig_h�[l_�domn� m]l[jcha�\s�ih� `[gch_�

l_fc_`�jlial[gg_m+� Eh�[�f[n_l�mno^s�J[nb[h�Xg�T_�mbiq_^�nb[n�[fnbioab�nb_�m_nnf_^�^c_n�

q[m� gil_� p[lc_^)� [h^� ^_mjcn_� nb_� jlipcmcih� i`� `ii^� [c^� ch� ol\[h� [l_[m)� m_nnf_^�

]bcf^l_h� _rj_lc_h]_^� gil_� g[fhonlcncih� [h^� q[mncha� ch� ^ls� s_[lm� ]igj[l_^� ni�

hig[^c]� ]bcf^l_h�qbim_� ^c_n�q[m� ^igch[n_^�\s�gcfeXW� Pb_s� moaa_mn� nb[n� nb_� f[la_�

hog\_l� i`�][g_fm� iqh_^�\s� nb_� hig[^m)� [h^� nb_� jl[]nc]_� i`�`ii^� mb[lcha� _hmol_^�

\_nn_l�`ii^�m_]olcns�`il�j[mnil[fcmnmXX+

J_mn_f)� .6567� .6+�
J_mn_f)� .6567� .6+

2.

Bl[nech�[h^� Ogcnb)� .6627� 112*3+
C[fpch�_n�[,7� .6617� .//+

2/

ä �C[fpch�M[�IT"� .6617� .//+�
Bl[nech�[h^� Ogcnb)� .6627� 114+�
J[nb[h�M [I T " � .6637� 2./+�
J[nb[h�M[�IT"� .6637� 2./*0+



P[\f_�2+.67� =p_l[a_� hog\_l� i`�q__em� qcnb� m_ffcha� _p_hnm� `il� qig_h� ch� O[g_
@cmnlc]n

Rcff[a_ -
Ji+�i`�q__em�qig_h�mif^�aii^m�

.� /� 0� 1� 2 Pin[f
G[g[^o`[ 2 0 0 -� -� - ..
G[gil_c�doo 0 2 2 3� -� 2 .0
N[g\[haih^i 6 4 5 0� 1� . /1
G[jcg\c .- 5 - 1� -� - .5
Pin[f /4 /0 .3 .0� 1� 3 33

I[rcgog�jimmc\f_�nin[f�cm�`cp_

P[\f_�2+/-7� =p_l[a_�q__efs�ch]ig_�`il�qig_h�ch�O[g_�@cmnlc]n

=p_l[a_�_[lhcham
Rcff[a_ - -*2-- 2--*666 .)---(

G[g[^o`[ 2 3 - -
G[gil_c 0 .3 / 0
N[g\[haih^i 6 .6 0 .
G[jcg\c .- 3 . 2
Pin[f /1 14 3 6
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Pb_� Gcmcg[� `[gcfc_m� [l_� ]igj[l[\f_� ch� nb[n� nb_s� nii� b[p_� [�gil_� p[lc_^� ^c_n� [m� [�

l_mofn�i`�̂ [cfs�`ii^�jol]b[m_m�\s�qig_h+�Pb_�m_nncha)�biq_p_l)�cm�gil_�lol[f�nb[h�nb_�

nipgm� nb[n� Bl[nech� [h^� Ogcnb� ^_m]lc\_+� Sig_h� [n� Gcmcg[� m_ff� gcfe� ch� mg[ff�

[alc]ofnol[f� pcff[a_m� l[nb_l� nb[h� niqhm+� Bolnb_lgil_)� [fnbioab� nb_� ^c_n� i`� nb_m_�

j[mnil[fcmnm� g[s� \_� gil_� p[lc_^� nb[h� nb_cl� ]iff_[ao_mç� ch� I[b[g\[f[q_)� nb_�

fcp_fcbii^� cm�gil_� jl_][lciom+� B[gcfc_m� [n�Gcmcg[� [l_� ^_j_h^_hn� ih� nb_� ^[s*ni*^[s�

m[f_m�`lig�[�mg[ff�b_l^)�[h^�b[p_�ni�nolh�ni�l_f[ncp_m�ch�ncg_m�i`�h__^+�Pb_�q_[fnbc_l�

j[mnil[fcmnm�l_fs�ih�[�f[la_l�b_l^�qbc]b�cm�f_mm�fce_fs�ni�`[cf�nb_g+

CIUM�6QZ[YQK[

P[\f_�2+.6�[h^�P[\f_�2+/-�mbiqm�nb[n�ih]_�[a[ch�qig_hçm�m[f_m�][h�\_�`l_ko_hn�[h^�

cgjiln[hn)� \on� [fmi� nb[n� mig_� qig_h� [jj_[l� ni� m_ff� p_ls� fcnnf_+� Eh� O[g_� @cmnlc]n)�

^c``_l_h]_m�\_nq__h�m_nnf_g_hnm�[l_�hin�mi�mn[le�[m�ch�Hombini�\_][om_�[ff�[l_�]fim_�ni�

Gcmcq[hc� [h^� [ff�qig_h�b[p_� []]_mm� ni� Gcmcq[hc� pcff[a_� mbiof^� nb_s� ^_mcl_� ni� m_ff�

[hsnbcha+�Sig_h�b_l_� mif^�gcfe)�g_^c]ch_�[h^�]bc]e_hm)� \on� ch�[^^cncih�mig_�mif^�

`cl_qii^)�qbc]b�q[m�hin�l_]il^_^�ch�Hombini�@cmnlc]n+

Eh� O[g_� @cmnlc]n� j[nn_lhm� [l_� `olnb_l� ]igjfc][n_^� \s� nb_� jl_m_h]_� i`� [^^cncih[f�

miol]_m�i`�ch]ig_�nb[n�[l_�hin�[p[cf[\f_�ni�j[mnil[fcmnm� ch�Hombini+�>inb�nb_�?[nbifc]�

[h^�L_hn_]imn[f�?bol]b�acp_�ion�`ii^�[c^�nb_l_�[h^�j[mnil[fcmnm�b[p_�\__h�mo]]_mm`of�

ch� a_nncha� []]_mm� ni� cn+� Pb_l_� [l_� [fmi� gil_� miol]_m� i`�_gjfisg_hn+� Pb_� ?[nbifc]�

?bol]b�q[m�\ocf^cha�[�m_]ih^[ls�m]biif�[h^�_gjfis_^��i\[TehTP�&][mo[f�f[\iol_lm')�

ni�mbc`n�nb_�mnih_�h__^_^�`il�nb_�`ioh^[ncihm�[h^�\ocf^cham+�S[n_l�=c^�_gjfis_^�ih_�

`heeTa�ni�]ih^o]n�[�\lc_`�molp_s�i`�q[n_l�jli\f_gm�ch�nb_�[l_[+�Pb_�JCK�?_TeT`TgX^�

Bb_^baXeX\� [fmi� \ocfn� i``c]_m� [h^� _gjfis_^� f[la_� hog\_lm� i`� sionbm)� _r]fomcp_fs�

I[[m[c)� ni� \ocf^� nb_g� [h^� a[nb_l� nb_� mnih_� [h^� g[n_lc[fm+� Pb_� g__ncham� i`� nb_�

ila[hcm[ncih� cnm_f`�q[m� [fmi� [h� cgjiln[hn� miol]_� i`� ch]ig_� *� pc[�cXe� W\X`f� *� `il�

I[[m[c�_f^_lm�chpifp_^�ch�nb_�ila[hcm[ncih+

=fnbioab�[ff�qig_h�b[^�nb_�ijjilnohcns�ni�m_ff�aii^m)�hin�[ff�]bim_�ni+�Kh]_�[a[ch�cn�

cm�jimmc\f_�ni�om_�^c``_l_h]_m� ch�qig_hçm� ch]ig_�[h^�g[le_ncha�[]ncpcns�ni�bcabfcabn�

^c``_l_h]_m� ch� fcp_fcbii^� mnl[n_as+� Pb_l_� [l_� nbl__� aliojm� i`�qig_h�qbi� m_ff� aii^m�

`l_ko_hnfs� [h^� ojih� qbig� nb_cl� `[gcfc_m� l_fs� `il� g__ncha� ^[s*ni*^[s� h__^m)� \on



P[\f_�2+/.7� Sig_håm�q__efs� ch]ig_�[h^�g[le_n�_rj_h^cnol_� `il�biom_bif^m� ch
O[g_�@cmnlc]n�qb_l_�qig_h�m_ff�`l_ko_hnfs

Foh*62 K]n*62 @_]*62 I[l*63 Foh*63

Hcp_fcbii^ I[le_n Eh]ig_ I[le_n� Eh]ig_ I[le_n� Eh]ig_ I[le_n� Eh]ig_ I[le_n� Eh]ig_

Sig_h�qbi�m_ff I_[h7 14- 1- .).35 .4- .)/0- 1-- /21 615 35- 1--
fi][ffs

Pin[f�MVSIRQ0� + On^�^_p7 061 5- .)66- ./6 .)-/0 5-- 06. .)./1 1.- /--

Diom_bif^m7� 0 7VSIRQ
I_[h�båbif^ qcnb�^[n[7 2 2 2 2 2 2 2 2 2 2
l[he7� /0 [\m_hn7 - - - - - - - - - -

L[l_�@[cls I_[h7 620 425 .)3.5 .54 .)346 .)2./ /)411 .)54/ /)32- .)300
qig_h

Pin[f�MVSIRQ0� + On^�^_p7 .)-06 315 .)-.2 ./5 .)30. .).1/ /).03 .)//6 .)25/ 540

Diom_bif^m7� 2 7VSIRQ
I_[h�båbif^ qcnb�^[n[7 3 3 2 3 1 2 2 2 0 0
l[he7� .5 [\m_hn7 - - . - / . . . 0 0

Ench_l[hn I_[h7 115 5/ .)3/2 /)--- 356 .)056 252 .)/26 /)25. .)4..
m[f_mqig_h

Pin[f� MVSIRQ0� .3 On^�^_p7 3/6 .52 .)500 3)--- 304 0).-4 63- 00-4 /)15- 0)456

Diom_bif^m7� . 7VSIRQ
Diom_bif^ qcnb�^[n[7 ./ .. .- .- 6 6 6 5 6 6
l[he7�/5 [\m_hn7 1 2 3 3 4 4 5 5 4 4

P[\f_� 2+//7�S__efs� ch]ig_� [h^�g[le_n� _rj_h^cnol_� i`�cnch_l[hn� m[f_mqig_h� ch�
O[g_�@cmnlc]n

Diom_* Foh*62 K]n*62 @_]*62 I[l*63 Foh*63
bif^ Sig[h I[le_n� Eh]ig_ I[le_n� Eh]ig_ I[le_n� Eh]ig_ I[le_n� Eh]ig_ I[le_n� Eh]ig_

O2 5S42 - - [\m [\m [\m [\m [\m [\m [\m [\m
O2 5S6 42- - /).-- - .)45- .-)--- 052 * /)1-- -
O2 5S/ /)-2- [\m [\m [\m 22- - 0)-42 * 6)/1- 0)1--
52 5S2 .).-- - /42 - [\m [\m - * /)13- -
52 5S41 [\m [\m [\m [\m [\m [\m //2 [\m 3/2 ./)---
52 5S04 - - /-- - /-- - 0-- * [\m [\m
52 5S/3 .)-2- 0-- [\m [\m 5-- /)--- .)/5- .-)--- [\m [\m
52 5S35 /2- - 22- /-)--- 5/- - [\m [\m [\m [\m
52 5S.2 [\m [\m [\m [\m [\m [\m [\m [\m [\m [\m
52 5S02 [\m [\m [\m [\m [\m [\m [\m [\m [\m [\m
52 5S0- - - .)--- - - - - * .)32- -
52 5S32 5- 3-- 162 - [\m [\m [\m [\m 1-- -
52 5S00 - - 2)6/2 - .)40- 2-- [\m [\m /)62- -
52 5S54 .-- - 1).-- - - - - * .)42- -
52 5S55 [\m [\m .)1-- - 0/- - - * .)42- -
52 5S30 - - /-- - [\m [\m [\m [\m [\m [\m

I_[h 115 5/ .)3/2 /)--- 356 .)056 252 .)/26 /)25. .)4..
On^�@_p 3/6 .52 .)500 3)--- 304 0).-4 63- 00-4 /)15- 0)456

Ji+�i`�MVSIRQ
qcnb�^[n[ ./ .. .- .- 6 6 6 5 6 6
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jolmo_� mfcabnfs�^c``_l_hn�mnl[n_ac_m� ni� ^i� mi+�@_n[cfm�i`�nb_cl�ch]ig_�[h^�_rj_h^cnol_�

[h^�biq�nb_s�]ill_mjih^�[l_�mbiqh�ch�P[\f_�2+/.+

Eh� nqi� m_nm� i`�`[gcfc_m� qig_h� q_l_� i`n_h� chpifp_^� ch� m[f_m� i`�gcfe)� `cl_qii^� il�

g_^c]ch_� ni� jlipc^_� ^[s*ni*^[s�h__^m+� Pb_�q__efs� m[f_m� l_jiln_^�b_l_� [l_� nin[fm� i`�

m_p_l[f� m[f_m� g[^_� nblioabion� nb_� q__e+� Oig_� i`�nb_m_� q_l_� jiil� I[[*mj_[echa�

`[gcfc_m� &f[\_ff_^� åqig_h�qbi� m_ff� fi][ffsç� ch� nb_� n[\f_'� qbi� l_m_g\f_� nb_� jiil_l�

`[gcfc_m� [n�Gcmcg[+� Kh_� i`�nb_m_� `[gcfc_m� q[m� [fmi� chpifp_^� ch� ^[cfs� _r]b[ha_m� i`�

gcfe�`il�g[ct_*g_[f�ch�[^^cncih�ni�nb_�m[f_m�l_jiln_^�ch�nb_�n[\f_+

Pb_�åL[l_�^[cls�qig_hç�[l_�nb_�L[l_�[ali*j[mnil[fcmnm�qbi�fcp_�[n�G[gil_c�doo+�Pb_s�

q_l_�j[ln�i`�[�^[cls�h_nqile�[h^�l_aof[lfs�mif^�gcfe�ni�gc^^f_g_h)�qbi�qiof^�`_lls�

cn� ch� \o]e_nm� ih� \c]s]f_m� chni� Gcmcq[hc+� Pbcm)� ch� [^^cncih� ni� `[lg� sc_f^m)� g[^_� [h�

cgjiln[hn� ]ihnlc\oncih� ni� ^[cfs� biom_bif^� h__^m+� Pbcm� cm� mcgcf[l� ni� nb_� ila[hcm_^�

^[clscha� ^_m]lc\_^� \s� S[n_lm*>[s_l� `il� nb_� Bof[hc� i`� Jca_lc[)� [h^� G_lp_hçm�

^_m]lcjncih�i`�̂ [clscha� ch�Oionb�@[l`ol)�qb_l_�gcfe�m[f_m)� ]ihnliff_^�\s�qig_h�q[m�

lioabfs�_mncg[n_^�ni�]ihnlc\on_�1-#�i`�[hho[f�`[gcfs�ch]ig_XW

Pb_� åcnch_l[hn�m[f_mqig_hç� [ff� ]ig_� `lig�Iim_mç� &O2'� biom_bif^� ch�G[jcg\c+� Pbcm�

biom_bif^� cm� jiil� ch� n_lgm� i`�fcp_mni]e� [h^� [fmi� ^c^� hin� `[lg+� Ehmn_[^� nb_cl� g[ch�

miol]_� i`� ch]ig_� q[m� nb_� l_p_ho_� _[lh_^� \s� qig_h� `lig� m_ffcha� nl[^cncih[f�

g_^c]ch_+�Pbcm� m_ffcha�q[m�^c``_l_hn�`lig�fi][f�m[f_mqig_h�ch�nb[n�nb_m_�qig_h�^c^�

hin� m_ff� aii^m� [n�Gcmcq[hc+� Ehmn_[^�nb_s�nl[p_f_^� fiha�^cmn[h]_m� ni� m_ff�g_^c]ch_m� ch�

ol\[h� [l_[m� qb_l_� jlc]_m� qb_l_� bcab_l� [h^� nb_l_� q[m� gil_� ^_g[h^+� Pb_s� q_hn�

_rnl[il^ch[ls� ^cmn[h]_m)� l_[]bcha� @i^ig[)� =lomb[� [h^� Iimbc)� _p_h� ]limmcha� chni�

G_hs[�[m�`[l�[m�Iig\[m[)�l_nolhcha�ni�P[ha[�[h^�nb_h]_�\[]e�big_+

Pb_�h[nol_�i`�nbcm�[]ncpcns�`il�^c``_l_hn�qig_h�qcnbch�nb_�biom_bif^�cm�\lioabn�ion�ch�

P[\f_�2+//+�Pbcm�mbiqm�nb[n�g[hs�qig_h�[l_�i`n_h�[\m_hn�[h^�q_l_�hin�[p[cf[\f_�ni�

[hmq_l�ko_mncihm+�Pbcm�q[m�\_][om_�nb_s�q_l_�ih�nb_�li[^�m_ffcha�g_^c]ch_m+�Kh�nb_�

`_q�i]][mcihm�qb_h�[�qig[h�q[m� \[]e�big_� nb_s�l_jiln_^�bcab�_[lhcham� i`�oj� ni

S[n_lm*>[s_l� .6528�G_lp_h)� .6547� /2+



P[\f_� 2+/07� Sig_håm� q__efs� ch]ig_� [h^� g[le_n� _rj_h^cnol_� `il� biom_bif^m
qcnb�f_mm�qig_håm�g[le_n�[]ncpcns

Hcp_fcbii^

Foh*62 �

I[le_n� Eh]ig_

K]n*62�

I[le_n� Eh]ig_

@_]*62 �

I[le_n� Eh]ig_

I[l*63 �

I[le_n� Eh]ig_

Foh*63�

I[le_n� Eh]ig_

O[f_m�qcnb I_[h7 /61 .01 0/5 .52 341 .23 245 24/ 464 .51
j[mnil[fcmg

Pin[f�MVSIRQ0� 04 On^�^_p7 25. 01/ 2-3 0-3 .)0.6 /46 .)04/ 25/ .)-5- 065

Diom_bif^m8� .-�
I_[h�Dåbif^

7VSIRQ�
qcnb�^[n[7 03 02 0. 0. /6 /6 0/ 0/ 0- 0-

N[he7� 6 [\m_hn7 . . 3 3 5 5 2 2 4 4

Hcnnf_ I_[h7 5.. - 406 - 4-. - 3-3 2- 525 50
[]ncpcns

Pin[f�MVSIRQ0� / On^�^_p7 .)134 - .)132 - .)/-5 - 532 .// 6-6 .53

Diom_bif^m7� 2�
I_[h�D åbif^

7VSIRQ�
qcnb�^[n[7 6 6 5 5 5 4 4 4 3 3

N[he7� ./ [\m_hn7 - - . . . . / / 0 0
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/-)---�mbcffcham+�Knb_l�qig_h�[l_�l[l_fs�[\m_hn)�nb_s�[l_�nb_�^[oabn_lm*ch*f[q�i`�nb_�

cnch_l[hn� m[f_mqig_h� qbi� ][l_� `il� nb_� l_g[chcha� ]bcf^l_h� [n� big_)� mj_h^cha� nb_�

gih_s�nb_cl�ginb_lm*ch*f[q�_[lh+

Sb_l_[m�nb_�fi][f�m[f_mqig_h�b[p_�j[l[ff_fm�ch�nb_�fcn_l[nol_)�[m�^_m]lc\_^�[\ip_�`il�

Gcmcg[)� E� [g� hin� [q[l_� i`� mcgcf[l� ][m_m� ni� nb_� cnch_l[hn� m[f_mqig_h+� Enm� ]fim_mn�

j[l[ff_f� cm�gcal[hn� f[\iol� ni� ol\[h� [l_[m)� qbc]b� chpifp_m� e__jcha� nb_� `[gcfs� ch� nb_�

lol[f�[l_[�[m�[�\[m_)�qbcf_�_[lhcha�ch]ig_�ch�nb_�niqhm+� En�^c``_lm� `lig�inb_l�j[nn_lhm�

i`�gcal[hn� f[\iol� ch�nb[n�nb_�qig_h�n_h^_^�ni�gip_�koc]efs�\_nq__h� niqhm)� l[l_fs�

mn[scha�gil_�nb[h�[�`_q�^[sm�ch�_[]b�niqh+�?ihn[]n�qcnb�ih_�j[lnc]of[l�niqh)�nbioab�

l_j_[n_^)�q[m�_jb_g_l[f+�Bil�[]]iggi^[ncih�nb_s�qiof^�^_j_h^�ih�]bol]b_m)�il�nb_�

[^pc]_�il�bimjcn[fcns�i`�I[[m[c�j_ijf_�fcpcha�ch�nb_�niqhmX(+

Oig_� biom_bif^m� l[he_^� bcabfs� ch� ^_j_h^_h]_� ih� fcp_mni]e� \on)� qig_hçm� ch]ig_�

`lig�`cl_qii^�il�gcfe�m[f_m�q[m� mncff� cgjiln[hn)� [h^�qig_h�^c^�mig_�i`�nb_�\oscha�

i`�jlipcmcihm� [n�nb_� fi][f�g[le_n+� Pb_m_� biom_bif^m� [l_� [ech� ni� nb_�q_[fnbs�b_l^_lm�

^_m]lc\_^�_[lfc_l�qbi�g[rcgcm_�b_l^�jli^o]ncpcns�\s�e__jcha�[hcg[fm�[q[s�`lig�nb_�

pcff[a_�[h^�f_nncha�][fp_m)�l[nb_l�nb[h�j_ijf_)�om_�nb_�gcfe�&P[\f_�2+/0'+

@[n[� `lig� nb_� jl_m_hn� mno^s� l_p_[f� [h� [^^cncih[f� chmcabn� chni� nb_� cgjiln[h]_� i`�

qig_hçm� ch]ig_�ch�g[echa�nbcm� mnl[n_as�qile+� Pb_�[\cfcns�i`�qig_h�ni�_[lh�gih_s�

g[s� \_� ^_fc\_l[n_fs� om_^� \s� g[f_� biom_bif^� b_[^m)� qbi� q[hn� ni� gchcgcm_� gcfe�

i``n[e_� [h^� l_^o]_� nb_� i``n[e_� i`� fcp_� [hcg[fm+� En� m__g_^� nb[n� _rj_h^cnol_� \s� nb_�

biom_bif^� q[m� l_^o]_^� \s� fcpcha� h_[l� ni� [� f[la_� pcff[a_)� qbc]b� jl_m_hn_^� gil_�

g[le_n�ijjilnohcnc_m+

Pb_�[]ncpcns�q[m�[�g[nn_l�i`�]ihmc^_l[\f_�h_ainc[ncih�qcnbch�mig_�biom_bif^m+� Eh�ih_�

][m_� &B[omnchçm)� O f f ' � nb_� qig_h� ^cmfce_^� nb_� _rnl[� qile)� [h^� nb_� b_[^� i`� nb_�

biom_bif^�^cmfce_^�m__cha�bcm�qcp_m�[h^�^_j_h^_hnm�m_ffcha�`cl_qii^)�\_][om_�cn�q[m�

[� mcah� i`�jip_lns+� Kh� nb_� inb_l� b[h^)� nb_� g_h� l_m_hn_^� nb_� _rj_hm_m� i`�bcm� f[la_�

biom_bif^�[h^�h__^_^�bcm�^_j_h^_hnm�ni�_[lh�gih_s+�Ap_hno[ffs�bcm�qcp_m�jl_p[cf_^

.1 Ehn_lpc_q�ABS�6,4,63+



Cl[jb�2+/7�I_[h�ch]ig_�_[lh_^�\s�qig_h�ch�^c``_l_hn�biom_bif^m

/---

.5--

.3--

âiâ Enchxl[hn�m[f_qmqilh?PE�
Sig_h�qbi�(_h�fi][Qs

* �*i*�*�L[l_�@[cls�qig_h
* � =*� ?ig\chcha�m[f_à�qcnb�j[mnil[fcmg
* � T * � Hcnnf_�[]ncpcnsYYYYYYYYYYYYYYYYYY

.1--

E ./--�

Ü
>� .---

E 5--
D

3--

1--

/--

Foh*62 K]n*62 @_]*62 I[l*63 Foh*63

Cl[jb�2+07�Bl_ko_h]s� i`� `ii^� om_� `il�qig_h� ch� O[g_� @cmnlc]n� `lig� 0/2� g_[f�
^[sm

.--"

6-"

4-#

3-#

1-"

0-#� *

/-"

Ench_l[hn� Hi][f� Sig_h%m
O[f_mqig_h� O[f_mqig_h� m[f_m�[h^

j[mnil[fcmg

Ji�m[f_m L[l_
@[clsqig_h

ï �Nc]_
ï �I_[n
ì �P_[
ì �U[gm�, �][mm[p[�,�\[h[h[
ì �I[ct_
ï �R_a_n[\f_m
ì �Icfe

I_[h�Sig_hç�
Eh]ig_�7
I_[h�bb�l[he8

.)/53,*
/5

061,*
/0

/13,*
6

/4,*
./

.) .6/,*
.5
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ih�bcg�ni�\lcha�gil_�][nnf_�\[]e�`lig�nb_�][nnf_�][gj)� mi� nb[n�nb_s�]iof^�gcfe�nb_g�

`il�`ii^�[h^�ch]ig_+

Eh�mig_�i`�nb_m_�q_[fnbc_l�biom_bif^m�m[f_m�q_l_�mfcabn�ch�nb_�^ls�m_[mih+�Sb_h�l[chm�

q_l_� aii^)� qig_h�q_l_� \_nn_l� [\f_� ni� m_ff� gcfe� _p_ls� ^[s� ni� fi][f� L[l_� j_ijf_� ch�

Gcmcq[hc+� Pb_s� g[h[a_^� nb_� m[f_m� nb_gm_fp_m� qcnbion� gc^^f_g_h+� Pb_� m[f_m� nb[n�

nb_m_�qig_h�g[^_�ch�nb_�q_n�m_[mih�q[m�i`�]iqm�gcfe)�hin�ai[nm�gcfe�[m�[n�Gcmcg[)�

[h^�cn�q[m�[�^[cfs)�il�`l_ko_hn)�i]]oll_h]_�^olcha�nb_�q__e+�En�cm�b[l^�ni�m__�[�nl_h^�ch�

nb_�^[n[�[m�nb_m_�[l_�chn_lmj_lm_^�qcnb�m[f_m�i`�̀ cl_qii^�[h^�g_^c]ch_+

Oce[h[�Xg�T_�b[p_�gi^_ff_^�ni�]cl]ogmn[h]_m�ch�qbc]b�j[mnil[f�`[gcfc_m�qcff�m_ff�gcfe�

jli^o]nm� [h^� qb_h� nb_s� q_ff� l_`l[ch� `lig� m[f_m� [h^� ]ihmog_� nb_� jli^o]nm+� Pb_s�

moaa_mn�nb[n�q_[fnbs�`[gcfc_m�qcff�qcnb^l[q�`lig�m[f_m�ch�nb_�q_n�m_[mih�\_][om_�cn�cm�

f_mm�jli`cn[\f_�ni�m_ff�nb_h�qb_h�gcfe�cm�jf_hnc`oLX�=n�Ieig[tc�biq_p_l�nb_�qig_h�

qbi� mif^�gcfe� [jj_[l_^� ni� m_ff� qb_h� nb_s�b[^� [� moljfom� l[nb_l� nb[h� ch� l_mjihm_� ni�

jlc]_� ]b[ha_m+� Pbcm� b[m� [fmi� \__h� i\m_lp_^� \s� >obf� [h^� Dig_qii^� ch� >olech[�

B[miXÄ+

Bch[ffs�nb_l_�[l_� mig_�biom_bif^m� ch�nb_�jl_m_hn�mno^s�qb_l_�qig_h�[jj_[l�ni�b[p_�

mif^� fcnnf_� c`�[hsnbcha�^olcha�nb_�`cp_� m[gjf_�q__em�i`�nb_� molp_s� &P[\f_� 2+/0'+� Pb_s�

[l_�l_f[ncp_fs�`_q�[h^�n_h^�ni�\_�q_[fnbs�ch�n_lgm�i`�nb_cl�^_j_h^_h]_�ih�fcp_mni]e+�=�

`_q� biom_bif^m� b[p_� hin� \__h� ch]fo^_^� ch� nb_m_� n[\f_m+� Pb_m_� [l_� gimnfs� `[gcfc_m�

qbi� f_`n� nb_� mno^s� [l_[� ^olcha� nb_� ]iolm_� i`�nb_� molp_s� [h^� `il�qbig� ihfs� [� `_q�

gihnbmç�^[n[�[l_�[p[cf[\f_+

Pb_� ip_l[ff� j[nn_lhm� i`�g_[h� ch]ig_� _[lhcha� [l_� mogg[lcm_^� ch� Cl[jb� 2+/+� Pb_�

^cmnch]ncihm�[a[ch�]ill_mjih^�ni� ^c``_l_h]_m� ch�^c_n+� P[\f_� 2+/1� [h^�Cl[jb�2+0� mbiq�

nb_� []no[f� hog\_l�i`�ncg_m� nb[n�^c``_l_hn� `ii^m�q_l_� l_]il^_^� ^olcha� ^c_n[ls� l_][ff+�

Pb_m_�^[n[�cm�\[m_^�ih�0/2�g_[f*^[sm�l_]il^_^�ch�O[g_�@cmnlc]n+

Oce[h[�_ ,[ , � .6607� ./)� .2*.3+
>obf�[h^�Dig_qii^7� `ilnb]igcha+



P[\f_�2+/17� Bl_ko_h]s�i`�om_� i`�^c``_l_hn�`ii^m� `il�^c``_l_hn�aliojm� i`�MVSIRQ� ch�
O[g_�@cmnlc]n

Ench_l[hn Hi][f L[l_ Sig_h$m�m[f_m�[h^ Ji
Bii^ O[f_mqig_h O[f_mqig_h @[clsqig_h j[mnil[fcmg m[f_m Pin[f

h�:�.3 h�:�2 h�:�2 h�:�04 h�:�6
Icfe /0 .1 /0 ./3 /5 /.1

R_a_n[\f_m 01 .1 01 50 4 .4/
g[ct_ 15 /1 /2 .10 01 /41

s[gm�,�][mm[p[�,�\[h[h[ 0 . - /. / /4
n_[ 6 1 .- 20 4 50
I_[n ./ . 3 .0 2 04
lc]_ . / - / - 2

nin[f�`ii^m�l_]il^_^ .0- 3- 65 11. 50 5./

Ench_l[hn Hi][f L[l_ Sig_h$m�m[f_m�[h^ Ji
Bii^ O[f_mqig_h O[f_mqig_h @[clsqig_h j[mnil[fcmg m[f_m Pin[f
Icfe .5" /0" /0" /6" 01" /3"

R_a_n[\f_m /3" /0" 02" .6" 5" /."
g[ct_ 04" 1-" /3" 0/" 1." 01"

s[gm�,�][mm[p[�,�\[h[h[ /" /" -" 2" /" 0"
n_[ 4" 4" .-" ./" 5" .-"
I_[n 6" /" 3" 0" 3" 2"
lc]_ ." 0" -" -" -" ."

nin[f�`ii^m�l_]il^_^ .--" .--" .--" .--" .--" .--"

@[n[�]iff_]n_^�`lig�0//�g_[f�^[sm)� ãhå�l_`_lm�ni�nb_�hog\_l�i`�MVSIRQ�ch�_[]b�][n_ails+
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@cmnch]ncihm� ch� O[g_� @cmnlc]n� [l_� f_mm� jlihioh]_^� nb[h� ch�Hombini� \on� [�j[nn_lh� cm�

mncff� c^_hnc`c[\f_+� Cl[jb�2+0� mbiqm�nb[n�ch�nbim_� `[gcfc_m�qb_l_�qig_h�m_ff�hi�gcfe)�

il�ihfs�m_ff�gcfe�m_[mih[ffs)�gcfe� cm�]ihmog_^�gil_�i`n_h)� [h^�`_q_l�p_a_n[\f_m�[l_�

_[n_h�[m�l_fcmb+�Pbim_�qbi�m_ff�gcfe�il�inb_l�aii^m�ih�[�l_aof[l�\[mcm)�il�[m�j[ln�i`�[�

]ig\ch_^�mnl[n_as�qcnb�j[mnil[fcmg�]ihmog_�f_mm�gcfe�[h^�_[n�gil_�p_a_n[\f_m+

Ih``Tel

Eh� O[g_�@cmnlc]n)� [m� ch�Hombini)� nb_l_� [l_� [�hog\_l�i`�`[gcfc_m� `il�qbig�nb_� ^[cfs�

[h^�q__efs� ch]ig_� i`�ginb_lm� [h^�qcp_m�jlipc^_m� [h� cgjiln[hn� miol]_� i`�l_p_ho_�

[h^�jlipcmcihm+� Pb_� `l_ko_h]s�[h^� l_aof[lcns�i`�nb_m_�qig_hçm� m[f_m� cm� bcab+� Oig_�

`[gcfc_m� ch� O[g_� @cmnlc]n� b[p_� n[e_h� nbcham� [� mn_j� `olnb_l� \s� nl[p_fcha� `[l� ni�

oh^_ln[e_�m[f_m+�Pbcm�cm�[fmi�^ih_�\s�`[gcfc_m�ch�Hombini�@cmnlc]n)�`il�E�g_n�qig_h�ch�

P[ha[�qbi�][g_�`lig�nb[n�[l_[�[fnbioab�hih_�i`�nb_g�biq_p_l�q_l_�l_]il^_^�ch�nb_�

m[gjf_�E�molp_s_^+

Eh�O[g_�@cmnlc]n�nb_� cgjiln[h]_�i`�qig_hçm� ch]ig_� cm�b_cabn_h_^�\s�nb_�jlircgcns�

i`�Gcmcq[hc)� qbc]b� jlipc^_m� [� aii^� g[le_n� `il� nb_cl� jli^o]_+� Pbcm� acp_m� qig_h�

gil_� jiq_l� [h^� `l__^ig� ni� _[lh� l_p_ho_)� mbiof^� nb_s� q[hn� ni+� Pb_s� [l_� hin�

]ihmnl[ch_^�\s�^cmn[h]_� [h^�jiil� []]_mm+� Ako[ffs� cn� cm�jimmc\f_� nb[n�g[f_�biom_bif^�

b_[^m�g[s� _rjficn� nb_� `[]n� nb[n� nb_cl�qcp_m� [l_� [\f_� ni� _[lh�gil_)� \s� l_fchkocmbcha�

]_ln[ch� l_mjihmc\cfcnc_m� ni� jlipc^_� `ii^� [h^�jlipcmcihm� `il� nb_cl� `[gcfc_m+� I_h�g[s�

m__e� ni� m[p_� gih_s� [h^� [pic^� fcp_mni]e� m[f_m� \s� acpcha� qig_h� f_mm)� [h^� f_[pcha�

nb_g�ni�g[e_�oj�nb_�mbiln`[ff+

Kp_l[ff)� nb_� biom_bif^� _]ihigc_m� ^_m]lc\_^� [\ip_� ][h� \_� mogg[lcm_^� chni� nbl__�

nsj_m+� Oig_� i`� nb_� biom_bif^m� [l_� [m� q_[fnbs� [m� ch� inb_l� molp_sm� i`� j[mnil[f�

mi]c_nc_m+� Eh� O[g_� nb_m_� ]ig\ch_� fcp_� [hcg[f� m[f_m� [h^� pcff[a_� l_mc^_h]_� [h^� [l_�

mojjf_g_hn_^�\s�qig_hçm� ch]ig_+� Eh�Hombini�nb_s�fcp_� ch�gil_� cmif[n_^�UbeaTf�[h^�

]ihmog_� gcfe� [h^� g[ct_� \ioabn� qcnb� nb_� jli]__^m� i`�nb_� m[f_� i`�[hcg[fm+� =n� nb_�

inb_l�_h^�i`�nb_�mj_]nlog�jiil_l�`[gcfc_m�^_j_h^�ih�l_mc^_h]_�h_[l�pcff[a_m�ni�[ffiq�

]ofncp[ncih�[h^�nb_� m[f_�i`�gcfe)� `cl_qii^�[h^�g_^c]ch_�\s�qig_h+� O[f_�i`�[hcg[fm�

[h^� chp_mng_hn� ch� nb_g� [l_�gchcg[f+� Pb_m_� `[gcfc_m� [l_� fcpcha� [� gil_� ^[s*ni*^[s
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_rcmn_h]_)�qcnb� `ii^� ]ihmog_^�nb_� ^[s� nb[n� cn� cm� \ioabn8� nb_s� [l_�go]b� f_mm� m_]ol_�

nb[h�nb_cl�q_[fnbs�]iff_[ao_m+

?oll_hn� j[nn_lhm� i`�q_[fnb� [h^� jip_lns� [lioh^� nb_� N_m_lp_� acp_� fcnnf_� c^_[� i`�nb_�

_rn_hn� ni� qbc]b� nb_m_� fcp_fcbii^m� l_`f_]n� nb_� cgj[]n� i`�_pc]ncihm� `lig� nb_� N_m_lp_+�

Pb_� h_rn� ]b[jn_l� ^cm]omm_m� nb_� _rn_hn� ni� qbc]b� cn� cm� jimmc\f_� ni� ehiq� qb_nb_l�

fcp_fcbii^m�[lioh^�Ieig[tc�b[p_�]b[ha_^�[m�[�l_mofn�i`�_pc]ncih+
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?b[jn_l�Ocr

Pb_�]ihm_ko_h]_m�i`�_pc]ncih

Eh� nbcm� ]b[jn_l� E� ]ihmc^_l� biq� _pc]ncih� b[m� [``_]n_^� nb_� j[mnil[fcmnm� qbi� om_^� ni� fcp_�

chmc^_� nb_�N_m_lp_+� E� _r[gch_� m_p_l[f� [mj_]nm� i`�nb_cl� fcp_fcbii^m� [h^� l_mc^_h]_�j[nn_lhm�

[h^�[nn_gjn�ni�[mm_mm�qb_nb_l�nb_s�b[p_�]b[ha_^�mch]_�nb_�j[mnil[fcmnm�q_l_�_pc]n_^�`lig�

nb_�N_m_lp_+�E�[^^l_mm�`cp_�[l_[m�i`�chn_l_mn7

.+� ]b[ha_m�ch�b_l^�j_l`ilg[h]_8

/+� `[lgcha8

0+� ]b[ha_m�ni�nb_�qig_hçm�ch]ig_8

1+� gip_g_hn�ni�ol\[h�[l_[m)�[h^

2+� jlin_mn�[h^�l_mcmn[h]_�ni�_pc]ncih+

Ehnli^o]ncih

S_[fnb� [h^� fcp_mni]e� iqh_lmbcj� [l_� ]fim_fs� fche_^� [giha� j[mnil[fcmnm+� L_ijf_� nls� ni�

g[rcgcm_� nb_cl� b_l^m� [h^� nbim_� qcnb� g[hs� ][nnf_� [l_� ]ihmc^_l_^� q_[fnbs+� Sb_h� E� n[fe�

[\ion� cgjip_lcmbg_hn�b_l_� E� [g�l_`_llcha�ni� fimm� i`�fcp_mni]e+� U_n� nb[n�hincih�i`�q_[fnb�

ih� cnm� iqh� cm� [� mcgjfc`c][ncih+� Llimj_lcns� cm� [fmi� fche_^� ni� nb_� hog\_l� i`� ^_j_h^_hnm�

[nn[]b_^�ni� nb_�biom_bif^+� Pbim_�qbi� ]ihnlif� f[la_� [giohnm� i`�f[\iol�[l_�[fmi)� ch� mig_�

l_mj_]nm)� q_[fnbs+� Pb_l_� cm� go]b� mi]c[f� ][jcn[f� ni� \_� a[ch_^� `lig� \_cha� [� a_h_liom�

\_h_`[]nil+�S_�qcff�l_nolh�ni�nb_�^o[f�h[nol_�i`�q_[fnb�[n�nb_�]ih]fomcih�i`�nbcm�nb_mcm8�nb_�

cgjiln[hn�jichn�b_l_� cm�nb[n�[mm_mmg_hnm�i`�cgjip_lcmbg_hn� c^_[ffs�h__^�ni�gihcnil�\inb
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ch^c][nilm� i`�q_[fnb)� [m� _rjl_mm_^)� `il� _r[gjf_)� ch� g_[mol_m� i`�cXe� VTc\gT� fcp_mni]e�

bif^chamX+

Knb_l� mno^c_m� i`�j[mnil[f� mi]c_nc_m� [h^� l_miol]_� fimm� b[p_� l_fc_^� ih� ^[n[� a[nb_l_^� ch�

jl_pciom� l_m_[l]b� ni� jlipc^_� [� \[m_fch_� i`� nb_m_� g_[mol_m� [a[chmn� qbc]b� ni� gihcnil�

]b[ha_X+� Diq_p_l�qb_l_� nb_m_� [l_� hin� [p[cf[\f_)� [h^� nb_� ]b[ha_m� [l_� mn[le)� ko[fcn[ncp_�

g_[mol_m�][h�\__h�om_^f�@_mjcn_�nb_�lc]b�bcmnilc][f�l_]il^m�[\ion�Ieig[tc)� cn�cm�^c``c]ofn�

ni�_mn[\fcmb�[�\[m_fch_�[a[chmn�qbc]b�ni�]igj[l_�^[n[�ih�]oll_hn�fcp_fcbii^m+�Io]b�i`�nb_�

[mm_mmg_hn� i`� cgj[]n� gomn� l_fs� ih� ko[fcn[ncp_� ch^c]_m� i`� ]b[ha_)� [fnbioab� mig_�

ko[hncn[ncp_� _p[fo[ncih� [h^� ]igj[lcmih� qcnb� inb_l� [l_[m� cm� jimmc\f_+� D_l_)� nb_l_`il_)� E�

b[p_�`i]om_^�ih�]ihm_ko_h]_m�i`�_pc]ncih�`il�fcp_fcbii^�nsj_m�[h^� mnl[n_ac_m)�l[nb_l�nb[h�

ko[hnc`scha�nb_�^_al__�i`�cgjip_lcmbg_hn+

Pb_l_� [l_� nqi� jli\f_gm� [mmi]c[n_^� qcnb� nbcm+� Bclmn)� nb_� h[nol_� [h^� _rn_hn� i`�

cgjip_lcmbg_hn� [n� Ieig[tc� [l_� ]ihn_mn_^� ^ig[chm)� ^cmjon_^� \s� ]ihm_lp[ncihcmnm� [h^�

j[mnil[fcmnm+� =fnbioab� nb_l_� [l_� hog_liom� l_]il^m� i`�jlin_mn� [a[chmn� _pc]ncih� g[^_� \s�

j[mnil[fcmnm�qbc]b�jlipc^_�om_`of�chmcabnm�chni�cnm�]ihm_ko_h]_m)�nb_s�gomn�\_�nl_[n_^�qcnb�

][oncih+� Pbcm� cm� j[lnc]of[lfs� mi� qcnb�I[[m[c� [h^� L[l[eosi� j[mnil[fcmnm� qbi� [l_� m__echa�

]igj_hm[ncih� ch�]ioln� `il� fimm_m� nb_s� [ff_a_� nb_s�b[p_�_rj_lc_h]_^� [m� [�]ihm_ko_h]_� i`�

_pc]ncih+�Pb_�alc_p[h]_m�nb[n�j[mnil[fcmnm�b[p_�pic]_^�h__^�ni�\_�nl_[n_^�qcnb�][oncih�[h^�

]ihmc^_l_^� ch� nb_� fcabn� i`�inb_l� _pc^_h]_� i`� ]b[ha_+� Kh� nb_� inb_l� b[h^� ]ihm_lp[ncih�

ila[hcm[ncihm�b[p_�^iqh*jf[s_^�nb_�_rn_hn�i`�cgjip_lcmbg_hn�`iffiqcha�f[h^�fimm+�Pb_s�

[l_�qihn�ni�^cmgcmm�ion�i`�b[h^�jlin_mnm�ip_l�fimm_m�`iffiqcha�_pc]ncih+� Eh�nb_�[\m_h]_�i`�

[� \[m_fch_� cn� cm� cgjiln[hn� ni� nl_[n� ko[fcn[ncp_� mn[n_g_hnm� [\ion� ]b[ha_� qcnb� _rnl_g_�

][oncih+� D_l_� E� q_cab� oj� bcmnilc][f� ^[n[� [h^� _rj_lc_h]_m� `lig� inb_l� l_m_[l]b� ni� nls� ni�

_p[fo[n_�nb_�]ihm_ko_h]_m�i`�_pc]ncih�ni�j[mnil[fcmnm�[n�Ieig[tc+

'� E� [g� al[n_`ccf� ni� G[n_� D[gjmbcl_� `il� mig_� cffogch[ncha� chmcabnm� ni� nb_� chn_ll_f[ncih� i ` �q_[fnb� [h^� ]ihnlif� i ` �f[\iol�
[giha�nb_�Bof[hc�i ` �>olech[�B[mi+
X�I]?[\_)� .6548�Bl[nech�[h^�Ninb)� .66-8�Line[hmec� .6648�Di^amih)� .6628�Dig_qii^�[h^�H_qcm)� .654+
X�@[bf)� .6468�Diaa)� .65-+
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O_]ih^)� nb_� ]b[ha_m�^_m]lc\_^�][h�\_�kocn_� a_h_l[f� [h^�g[s�l_`_l� ni� biom_bif^� f_p_f� i`�

å]iggohcnsç� f_p_f� ^c``_l_h]_m� qbc]b� j[mm� ip_l� nb_� cgjfc][ncihm� `il� ^c``_l_hn� aliojm�

qcnbch�biom_bif^m� il�]iggohcnc_m+� ?b[ha_� ni� l_mc^_h]_�[h^� fcp_fcbii^�[fn_lm� nb_�jiq_l�

l_f[ncihm� qcnbch� biom_bif^m� [h^� ][h� b[p_� jimcncp_� il� h_a[ncp_� _``_]nm� ih� ^c``_l_hn�

g_g\_lm�[]]il^cha�ni�nb_cl�[a_)� m_r�[h^�mn[nom%X+� Eh�_r[gchcha�fcp_fcbii^m� cn�cm� cgjiln[hn�

ni�\_�m_hmcncp_� ni�nb_�q[s�ch�qbc]b�^_p_fijg_hnm�[l_�[``_]ncha�^c``_l_hn�g_g\_lm� i`�nb_�

biom_bif^+� =a[ch�qcnb�l_`_l_h]_� ni� bcmnilc][f�g[n_lc[f� [h^�inb_l�l_m_[l]b� E� b[p_� nlc_^� ni�

fiie�\_sih^�biom_bif^�f_p_f� ]b[ha_m�[h^�]ihmc^_l�nb_� cgj[]n�i`�]b[ha_^� fcp_fcbii^m�ih�

l_f[ncihm�qcnbch�biom_bif^m+

I_[mol_m�i`�][nnf_�hog\_lm�[h^�b_l^�j_l`ilg[h]_

Pbcm� m_]ncih� om_m� nb_� \[m_fch_� ^[n[� nb[n� [l_� [p[cf[\f_)� [h^� mig_� bcmnilc][f� l_]il^m)� ni�

_r[gch_�biq�j[mnil[fcmg�[n�Ieig[tc�g[s�b[p_�]b[ha_^+� En�[fmi�\ocf^m�ih�Dig_qii^çm�

]igj[lcmihm� i`�I[[m[c� j[mnil[fcmg� ch� G_hs[� [h^� P[ht[hc[)� [h^� inb_l� qile� ih� b_l^�

mnlo]nol_�ni�g[e_�]igj[lcmihm�\_nq__h�b_l^�j_l`ilg[h]_�ch�Ieig[tc�[h^�inb_l�[l_[mW

Pb_l_�cm�]cl]ogmn[hnc[f�_pc^_h]_�ni�moaa_mn�nb[n�Ieig[tc�q[m�[�aii^�jf[]_�ni�l_[l�][nnf_+�

Pb_� cggcal[ncih�jl_mmol_m� chni�nb_�_[mn�[h^�q_mn�i`�nb_�N_m_lp_� ch�nb_� .63-m�[h^� .64-m�

l_mj_]ncp_fs� ch^c][n_� nb[n�j[mnil[fcmnm� q[hn_^� ni� \_� nb_l_+� Kl[f� bcmnilc_m� jli]f[cg_^� nb_�

N_m_lp_�ni�\_�_r]_ff_hn�j[mnol_)�qcnb�[�gcrnol_�i`�åmq__nç�[h^�åm[fnsç�al[mm_m�nb[n�_hb[h]_�

fcp_mni]e� jli^o]ncpcns)� [h^� nb[n� q[m� l_f[ncp_fs� `l__� i`�nlsj[himigc[mcm� [h^� A[mn� ?i[mn�

B_p_lX� En� cm�hin�jimmc\f_� ni� m[s�ni�qb[n�_rn_hn� mo]b� []]iohnm)� _p_h� c`�alioh^_^� ch� nlonb)�

[l_�]ifiol_^�\s�lim_*nchn_^�pc_qm�i`�nb_�j[mn)� [h^�\s�jifcnc][f� fi\\scha� _gjb[mctcha�nb_�

_rn_hn�i`�mo``_lcha�`iffiqcha�_pc]ncih+

En�cm�a_h_l[ffs�[ff_a_^�nb[n�mbilnfs�[`n_l�_pc]ncih�nb_l_�q_l_�m_p_l_�fimm_m�i`�fcp_mni]e+�Pqi�

l_f[ncp_fs� cgj[lnc[f� [h^� ch^_j_h^_hn�[]]iohnm� ]illi\il[n_� nbcm+� Honb_l[h�Icmmcih[lc_m� ch

H�Cos_l)� .6537� 6/+
X�Dig_qii^)� .66/+
X�Ehn_lpc_qm�*�GI� .5,/,638�HG�/-,/,638�Hes�6,2,638�II� .-,2,638�IH�2,6,638�Clioj�@cm]ommcih)�=hn[e[s_� .-,2,63+



P[\f_�3+.7� Diom_bif^�b_l^�mct_m�ch�O[g_�[h^�Hombini�@cmnlc]n�\_`il_�[h^�[`n_l�
_pc]ncih

U_[l @cmnlc]n Rcff[a_ Oo\*Rcff[a_ ?[nnf_�e__j_lm PHQ PHQ�j_l�biom_bif^
.651 O[g_ Gcmcq[hc G[p[n_n[ ./ ..)0-- 61/
.651 O[g_ Gcmcq[hc Gcmcg[ .3 /)1-/ .2-
.651 Hombini Gcpchai * 6/ 0/)43. 023
.662*3 O[g_ Gcmcq[hc * /3 300 /1
.662*3� Hombini Ihåa[li I[b[g\[f[q_ .- .)01. .01
.662*3� Hombini Hohaot[)�Ihaå[li� Gcmcg[)�I[tch^_ .- .-. .-
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Gcpchai�ch� .656�`ioh^�nb[n�nb_cl�A[mn_l�m_lpc]_�q[m�h_[lfs�^cmlojn_^�\s�nb_�mn_h]b�i`�̂ _[^�

][nnf_X+� Pb_� @cpcmcih[f� Hcp_mni]e�K``c]_l� i`�Qg\[�hin_^� nb[n� nb_� bcab� ]ih]_hnl[ncih� i`�

][nnf_� ionmc^_� nb_� \il^_lm� i`� nb_� N_m_lp_� l_mofn_^� ch� nb_� l[jc^� mjl_[^� i`� ch`_]nciom�

^cm_[m_m(+� Eh�[^^cncih�ni�nb_m_�ch�O_jn_g\_l� .656�nb_�I[[m[c�[h^�L[l[eosi�j[mnil[fcmnm�i`�

Qg\[�@cpcmcih�g_n�ni�l_]il^�nb_�fimm_m�nb[n�nb_s�b[^�_rj_lc_h]_^8� `ilns�hch_�j[mnil[fcmnm�

l_]il^_^�fimm_m�i`�4)4--�][nnf_�[h^�/)/--�mg[ff�mni]eX+

En� cm�jimmc\f_� ni� ]igj[l_� biom_bif^�b_l^� mct_m� \_`il_� [h^� [`n_l� _pc]ncihm+� Pb_m_� ][h�\_�

^_lcp_^� `lig� nb_� fcp_mni]e� ]_hmom� ^[n[� i`� .651� [h^� ][h� \_� ]igj[l_^� ni� ^[n[� `lig� nb_�

mni]e�]iohnm+�D_l^�mct_�^[n[�[l_�^c``c]ofn�ni� chn_ljl_n�qcnbion�[]]ol[n_�^[n[�ih�nb_�hog\_l�

i`�j_ijf_�j_l�biom_bif^+�S_�b[p_�hi� c^_[�biq�biom_bif^m�q_l_�^_`ch_^)�hil�biq�g[hs�

j_ijf_� q_l_� qcnbch� nb_g�qb_h� nb_� .651� fcp_mni]e� ]_hmom� q[m� ]ih^o]n_^+� =n� \_mn� nb_s�

acp_�[�a_h_l[f�jc]nol_�i`�nb_�hog\_l�i`�][nnf_�jl_m_hn�ch�ih_�j[lnc]of[l�[l_[�&P[\f_�3+.'+

P[\f_�3+.� mbiqm�nb[n�nb_� mct_�i`�nb_�biom_bif^�b_l^�jl_m_hn� ch�_[]b�Ub`T�b[m�^_]l_[m_^+�

Eh�O[g_�@cmnlc]n)�nbcm�cm�hin�moljlcmcha�acp_h�nb_�]ihmnl[chnm�ih�mj[]_�[n�Gcmcq[hc)�[h^�cn�cm�

cgjimmc\f_�ni�n_ff�biq�go]b�i`�nb_�^_]l_[m_�l_`f_]nm� nb_� f[la_�hog\_l�i`�[\m_hn�[hcg[fm+�

Eh�Hombini�@cmnlc]n)�biom_bif^�b_l^�mct_m�b[p_�^_]l_[m_^�ni�\_nq__h�0#�[h^�05#�i`�nb_cl�

`ilg_l�mct_�[h^�[p_l[a_�ip_l[ff�42�PHQ�j_l�biom_bif^+

Eh�a_h_l[f�nb_�^c``_l_h]_m�[l_�kocn_� mn[le)�\on�nb_s�[l_�^c``c]ofn�ni� chn_ljl_n+� Pb_s�moaa_mn�

nb[n� _cnb_l� nb_� hog\_l�i`�biom_bif^m� ch� nb_� [l_[�b[m� ch]l_[m_^� ^l[g[nc][ffs)� il� nb[n� nb_�

^_`chcncih�i`�[�biom_bif^�q[m�^c``_l_hn�ch� .651�`lig�nb[n�om_^�ch�gs�molp_s)�il�nb[n�f[la_�

hog\_lm� i`�mni]e�[l_�hiq�b_f^�_fm_qb_l_� ch�\inb�[l_[m)� il� `ch[ffs)� nb[n� mni]e�iqh_lmbcj�

b[m�^_]fch_^�]ihmc^_l[\fs�mch]_�_pc]ncih+

X�Ehn_lpc_q�*�?G�@_]_g\_l� .662+

'�Ehn_lpc_q�*�IG�Fofs� .661+

Ç�Bim\liie_$m�j[j_lm�*�/-,6,56+



P[\f_�3+/7�Oni]e�iqh_lmbcj�i`�j[mnil[fcmnm�[n�Gcmcq[hc�\s�_nbhc_�alioj

?[nnf_ Ci[nm Ob__j Dåbif^m
I_[h�PHQ�
j_l�b åbif^ N[ha_

I_[h�
båbif^�mct_

N[ha_�
j_l�][jcn[

L[l_ 0)1-- 112 /-- 3 252 .-3*.215 5+00 2*/-
I[[m[c,Låeosi .1).16 3)05- /)46- 02 115 /5*./.4 ..+10 0*/.

Oiol]_7�GSHB)� ..,.-,.650+
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Kh� nb_cl� iqh)� nb_m_� ^[n[� ][hhin� \_� n[e_h� ni� ch^c][n_� ]b[ha_+� Diq_p_l� nb_l_� cm� [h�

[^^cncih[f�fcp_mni]e�]iohn�[p[cf[\f_�`il�Gcmcq[hc�ch�.650�qbc]b�]illi\il[n_m�nb_�c^_[�nb[n�

biom_bif^�b_l^� mct_� b[m� ^_]l_[m_^� &P[\f_� 3+/'+� En�q[m� ]igjcf_^� `il� [�g__ncha�qcnb� nb_�

O[g_�@cmnlc]n�?iggcmmcih_l)�[h^�cm�jli\[\fs�[�fcmn�i`�nb_�gil_�q_[fnbs�j[mnil[fcmnm�ch�nb_�

[l_[+� En� ch^c][n_m� nb[n�biom_bif^�b_l^� mct_m�q_l_� ch^__^� f[la_)� [h^�biom_bif^m� l_f[ncp_fs�

mg[ff+�Pb_�^[n[�[l_�hin�_hncl_fs�\_fc_p[\f_)� mch]_�gimn�i`�nb_�][nnf_�hog\_lm�[l_�_mncg[n_m�

lioh^_^�ni� nb_�h_[l_mn�ih_�boh^l_^)� [h^� mig_� i`�nb_� `[gcfs� mct_m� [l_� mi� mg[ff� nb[n� cn� cm�

^c``c]ofn�ni� m__�biq�nb_s�g[h[a_^�ni�b_l^� mi�g[hs�mni]e�qcnbion�_rn_hmcp_� ]i*ij_l[ncp_�

[ll[ha_g_hnm+�J_p_lnb_f_mm)� [m� [�lioab� aoc^_� cn� ^i_m� ch^c][n_� ]ihmc^_l[\f_�q_[fnb)� qcnb�

a_h_l[ffs� [m� g[hs� [m)� il�gil_� nb[h)� nb_� 1*./� ][nnf_�cXe� VTc\gT� h__^_^� [m� [h� _mncg[n_^�

gchcgog�`il�j[mnil[f�mo\mcmn_h]_%ã+

Pb_m_�^[n[�moaa_mn�nb[n�cn�cm�jimmc\f_�ni� chn_ljl_n�nb_�]b[ha_m�mbiqh�ch�P[\f_�3+.� ni�g_[h�

nb[n�nb_l_�b[m�\__h�[�]ihmc^_l[\f_�l_^o]ncih�ch�nb_�[p_l[a_�biom_bif^�b_l^+�Ccp_h�nb[n)� cn�

cm� jimmc\f_� ni� om_� nb_� ]oll_hn� q_[fnb� ^cmnlc\oncih� ni� f_[lh� gil_� [\ion� biq� _pc]ncih�

[``_]n_^� ^c``_l_hn� `[gcfc_m+� P[\f_� 3+.� mbiqm� nb[n� nb_� q_[fnbc_l� biom_bif^m� [n�

I[b[g\[f[q_� biq_p_l� [l_� mncff� [fgimn� [m� q_[fnbs� [m� j[mnil[fcmnm� [n� Gcmcg[� &O[g_�

@cmnlc]n'�q_l_�\_`il_� nb_� _pc]ncihm+� Pbim_� [n�Gcmcg[� &Hombini�@cmnlc]n'� [l_� ]ihmc^_l[\fs�

jiil_l� nb[h� nb_cl� h_cab\iolm+� S_� b[p_� m__h� _[lfc_l� &P[\f_� 2+0)� j[a_� .0/'� nb[n� nb_�

^cmnlc\oncih�i`�q_[fnb� cm�bcabfs�me_q_^)� [h^�ip_l�b[f`�^i� hin�b[p_� nb_�gchcgog�h__^_^�

`il�mo\mcmn_h]_�l_kocl_g_hnm+

Bl[nech� [h^� Ninb)� ^_m]lc\cha� nb_� cgj[]nm� i`� ^lioabn� [gihamn� nb_� =lc[[f� ch� Jilnb_lh�

G_hs[)� [h^�Ninb� [gihamn� [� f[la_l� m[gjf_� i`�N_h^cff_� j_ijf_)� hin_� nb[n� lc]b_l� `[gcfc_m�

n_h^� ni� fim_� gil_� fcp_mni]e� \inb� [\mifon_fs)� [h^� ch� n_lgm� i`� nb_� jlijilncihm� i`� nb_cl�

b_l^mã +�Diq_p_l�nb_s�^i�hin�mo``_l�nb_�m[g_�]ihm_ko_h]_m�[m�nb_�jiil+�Pb_� mct_�i`�nb_cl�

jl_*^lioabn� b_l^m� e__jm� nb_g�qcnbch�gchcgog� mo\mcmn_h]_� l_kocl_g_hnm� _p_h� [`n_l� nb_

O__�]b[jn_l�`cp_)�`iinhin_� .0+
 � Bl[nech�[h^�Ninb)� .66-7� 0648�Ninb)� .6637� //.+
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_``_]nm�i`�̂ lioabn(X+� Pb_s�[l_�hin�l_^o]_^�ni� nb_�m[g_� miln�i`�`[gch_�[pic^[h]_�g_nbi^m�

nb[n� jiil_l� `[gcfc_m� b[^� ni� l_miln� ni+� B[gcfc_m)� qbc]b� mn[ln� åjiilç� il� gc^^f_� ch]ig_�

`[gcfc_m�qbc]b� `chcmb� [m� åjiilç)� [l_� l_^o]_^� ni� ]cl]ogmn[h]_m� `lig�qbc]b� nb_s� [l_� f_mm�

[\f_�ni�lcm_�mi�koc]efs+

Ahmgcha_l�mbiqm�[�mcgcf[l�j[nn_lh�[gihamn�nb_�C[fif_� Klg[+� Eh�nb_� .641*2� [h^� .650*2�

^lioabnm)�nb_�jiil�[h^�gc^^f_�][n_ails�`[gcfc_m�fimn�[�al_[n_l�jlijilncih�i`�nb_cl�fcp_mni]e�

bif^cham�nb[h�^c^�lc]b�`[gcfc_m+� Ocgcf[lfs)�nb_�l_]ip_ls�l[n_�i`�b_l^m�[`n_l�nb_�^lioabn�q[m�

go]b�bcab_l�`il�nb_�lc]b�`[gcfc_m�nb[h�`il�b_l^m�i`�nb_cl�jiil_l�]iff_[ao_m%X

Pb_�jlch]cjf_m� i`�nb_m_�][m_m� [l_� [jjfc][\f_� ni�Ieig[tc+� E`�nb_l_�q[m� [�l_^o]ncih� ch� nb_�

[p_l[a_�biom_bif^�b_l^)� nb_h�nb_�]oll_hn�^cmnlc\oncih�i`�q_[fnb� ch�Hombini�@cmnlc]n�acp_m�

mig_� c^_[� [m� ni� biq� cn� gcabn� b[p_� [``_]n_^� ^c``_l_hn� aliojm+� Pb_� ]ihm_ko_h]_m� i`�

cgjip_lcmbg_hn� `iffiqcha� _pc]ncih� qiof^� b[p_� \__h� gimn� m_p_l_fs� `_fn� \s� nb_� jiil_l�

`[gcfc_m� [h^� gc^^f_� ch]ig_� `[gcfc_m+� =� hog\_l� i`�biom_bif^m� g[s� b[p_� \__h� [\f_� ni�

l_g[ch�lc]b�`iffiqcha�nb_�_pc]ncihm)� [m� nbim_� [n�I[b[g\[f[q_� [jj_[l�ni� b[p_�^ih_+� U_n�

_pc]ncih� b[m� [fmi� l_mofn_^� ch� ]ih]_hnl[ncihm� i`�cgjip_lcmb_^�j[mnil[fcmnm)� mo]b� [m� nbim_�

`ioh^�[n�Gcmcg[�[h^�qbi�[l_�^cmj_lm_^�[lioh^�Gcmcq[hc)�qbi�[l_�hin�b_[pcfs�l_fc[hn�ojih�

nb_cl�b_l^m+� Pbcm� cm� hin�ni�[lao_� nb[n�q_[fnb�q[m� _ko[ffs�^cmnlc\on_^�\_`il_� _pc]ncih+� Pb_�

[p_l[a_� biom_bif^� b_l^� mct_� i`� .651� oh^io\n_^fs� ]ih]_[fm� ]ihmc^_l[\f_� p[lc[ncih� ch�

ch^cpc^o[f�`[gcfc_mç�q_[fnb+�Pb_�jichn�cm�nb[n�nb_�]ihm_ko_h]_m�i`�_pc]ncih�b[p_�jli\[\fs�

[]]_hno[n_^�nb_�ch_ko[fcnc_m�\s�g[echa�nb_�jiil_l�`[gcfc_m�_p_h�jiil_l+

Pb_� `ch[f� ^[n[� [\ion� ]b[hacha� ][nnf_� jijof[ncihm� ]ig_� `lig� nb_� l_^o]_^� \lc^_� jlc]_m�

l_]il^_^�[n�Ieig[tc+�>lc^_�jlc]_�cm�[h�ch^c][ncih�i`�q_[fnb�ch�][nnf_+�Bf_cmf_l�l_jilnm�fiha�

n_lg�p[lc[ncihm� ch�nb_�\lc^_�jlc]_�i`�Golc[�qig_h� ch�hilnb�q_mn�P[ht[hc[� nb[n� `fo]no[n_�

`lig� /� ni� 02� []]il^cha� ni� nb_� [\oh^[h]_� i`�][nnf_% %+� Line[hmec� ch^c][n_m� nb[n� Ocg[hdcli

Bl[nech�[h^�Ninb)� .66-7� 0658�Ninb)� .6637� //.*/+
Ahmgcha_l)� .66/8� 5/*0+�
Bf_cmf_l)� .6647� ./.*/+



P[\f_�3+07�D_l^�mnlo]nol_�[n�Ieig[tc�[h^�_fm_qb_l_�%`caol_m�ch�j_l]_hn[a_m&

Hi][ncih U_[l Ocno[ncih
>offi]em8�
\offm�#�
mn__lm

I[f_
][fp_m ?iqm D_c`_lm

B_g[f_
][fp_m

=ff
g[f_m

=ff
`_g[f_m

Oni]e
]iohn_^ Dåbif^m

Pifib[' .613 h[ .4 .0 23 .2 hi�^[n[ /6 4. .1)00. hi� ^[n[

Ih[tc' .620 h[ .1 ./ 32 6 hi�^[n[ /3 41 2)/35 .-

Ih[tc'' .620 h[ .0 .2 25 .0 hi�^[n[ /6 4. 12- /

Ih[tc$ .620 h[ 00 ** 02 .- ** -- ./ 6.5 /

O[g_'' .620[ h[ .1 *+'. 12 .3 *+'. +/ 0- 61)13. h[

O[g_'' .620\ h[ .2 .- 11 .3 .2 +/ 41 61).2/ h[

S+� Ocg[hdcli$ .624 h[ .5 ** 3- hi�^[n[ ** +2 0* .)02- /4

Efecfilcnc�Clioj�
N[h]b)�O[g\olo�
@cmnlc]nX

.640 h[ 6 +, 12 hi�^[n[ +, ,+ /1 2).11 h[

S+�>[a[gisi$ .644 h[ .2+. .0+1 22+. hi�^[n[ .3+0 /5+3 4.+1 /).3- /0

Efecfilcnc�Clioj�
N[h]b)� O[g\olo�
@cmnlc]nX

.645 h[ // ** 23 hi�^[n[ ** ,, /0 0)366 63

O[g\olo�@cmnlc]n'X .640 h[ .5 **'. 11 .2 **'. +2'. 0)'. //.)/.1 h[

O[g_�@cmnlc]nÇ .645 Ieig[tc hi�^[n[ hi�^[n[ hi�^[n[ hi�^[n[ hi�^[n[ 01+. 32+6 06)206 h[

J[lie  .646 h[ .4 ** 13 .2 ** +1 0+ 33)4-- hi�^[n[

G[dc[^i$$ .65- h[ .3 *+ 1/ .5 *+ +1 0+ //.)/-- hi�^[n[

G[dc[^i'' .65- h[ .4 ** 12 .3 ++ +1 0+ /)� 2-- hi�^[n[

Jailihaili$ .65- J[m_l[ .3+4 ./+0 1/+6 .2+2 ./+3 +2 4. .35 92

Jailihaili$ .65- ffg_mcaci .6+6 .2+.1 05+. ./+2 .1+1 02 32 .43 92

Jailihaili$ .65- O_h^oc .4+3 .0+/4 /6+1 /3+5 ./+6 0-+6 36+. .24 92

G[dc[^i' .65. Liil /.+6 5+1 1-+3 .5+1 .-+4 0-+0 36+4 hi�^[n[ 1.

G[dc[^i' .65. I_^cog /-+2 .-+1 01+5 /0+2 .-+5 0-+6 36+. hi�^[n[ 1.

G[dc[^i' .65. Nc]b /5 4 02+4 01+6 6+0 02 32 hi�^[n[ 1.

G[dc[^i' .65. Kfe[le[l //+/ 6+4 03+3 .6+0 ./+/ 0.+6 35+. hi�^[n[ 1.

G[dc[^i' .65. I_lo_mbc /0+0 .-+5 01+4 /-+2 .-+4 01+. 32+6 hi�^[n[ 1.

G[dc[^i' .65. I\clce[hc /4+5 3+2 03+/ /-+6 5+3 01+0 32+4 hi�^[n[ 1.

G[dc[^i' .65. I_[h /2+6 4+4 03+. /-+2 6+5 00+3 33+1 ; 2 ). - - 1.

>[hhaiX .65- J[ /. 1'. 00 /6 1'. +2'. 0)'. 4/�b_l^m hi�^[n[

Iih^occ$ .651 Iih^ofc
Foo

/-+. .2+1 1/ .0+. 6+1 02+2 31+2 4)256 hi�^[n[

Iih^ofc$ .651 I_cloaic .2+. .5+6 16+. 4+2 6+0 01 33 /-)�626 hi�^[n[

Hombini�@cmnlc]n)�
Qg\[�@cpcmcih'

.651 J[ .6 .- 11 .2 ./ /6 4. 16)..0 3/6

O[g_�@cmnlc]nÇ .651 Ieig[tc .5+2 4+. 15+/ .3+5 6+1 /2+3 41+1 06)644 02.

Ieig[tcÉ .662 Hombini hi�^[n[ hi�^[n[ hi�^[n[ hi�^[n[ hi�^[n[ /4+3 4/+1 005 /-

Ieig[tcÉ .662 O[g_ hi�^[n[ hi�^[n[ hi�^[n[ hi�^[n[ hi�^[n[ /3+0 40+4 3/0 0/

En[fc]� `caol_m� [l_�_mncg[n_m+� Pb_m_� [l_�g[^_� `il�][f`�jijof[ncihm�qb_h� nb_� jlijilncih� i ` �g[f_� [h^� `_g[f_� ][fp_m� cm�
hin�ehiqh+� Eh�nb_m_�][m_m�nb_�mjfcn�cm�_mncg[n_^�ni�\_�_p_h+

$�PJ=� ..,2� cc� ãå PJ=�Bcf_� ..,2� ccc
''�?_hmom�^[n[)�ND�=`l+�Ic]l+� 14/+� O[g_�@cmnlc]n�>iiem+�
'�?_hmom�^[n[+�@cmnlc]n�Hcp_mni]e�K``c]_�
$�Dig_qii^�_n�[f� .654� X�Gcha�M[�IT"� .6517� 04
Pb_m_�^[n[�[l_�n[e_h�`lig�nb_� fcp_mni]e�l_acmn_lm+

ã�PJ=�Bcf_�36,.� pif� EE�
$N ca\s � .6527� .01�
I_[^iqm�[h^�Sbcn_� .65.�
Hcnnf_)� .6508� .1-*.

'XL_lfip)� .6547� .-.�

$�J^[a[f[� .66/\
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@cmnlc]n� b[m� [�bcab� \lc^_q_[fnb)� g[echa� cn� [�q_[fnbc_l� [l_[� nb[h�JailihailiI[^^ir�

hin_m� nb[n� a_h_l[f� cgjip_lcmbg_hn� [gihamn� nb_� Ciai� ch� ]_hnl[f� P[ht[hc[� l_mofn_^� ch� [�

^_]fch_�ch�\lc^_q_[fnb%Ñ+

Eh�f[n_� .66-�[�alioj�i`�I[[m[c�[h^�L[l[eosi�_f^_lm�`lig�G[jcg\c�ch�Gcmcq[hc)� ch]fo^cha�

nb_�Iim_m�&O2')�g_n�ni�[al__�[�h_q�\lc^_�jlc]_+�Pb_s�^_]c^_^�nb[n�\_][om_�i`�nb_�a_h_l[f�

cgjip_lcmbg_hn� ch� nb_� [l_[)� nb_� \lc^_� jlc]_� mbiof^� \_� l_^o]_^� `lig� .2� ][nnf_� ni� .-*./+�

Pb_s� ]iggohc][n_^� nb_cl� ^_]cmcih)� \s� f_nn_l)� ni� nb_� nbl__� f_[^cha� L[l[eosi� _f^_lm� ch�

Hombini� @cmnlc]n%X+� Pbcm� l_]il^� cm� p[fo[\f_� \_][om_� cn� ch^c][n_m� biq� j[mnil[fcmnm� q_l_�

^cm]ommcha�nb_�cgj[]nm�i`�_pc]ncih�[gihamn�nb_gm_fp_m+� En�cm�f_mm�]ifiol_^�\s�nb_�fi\\scha�

[h^�_r[aa_l[ncih�nb[n�][h�[``_]n�gil_�jo\fc]�^cm]iolm_m+

Iil_� lcailiom�g_[mol_m� i`�b_l^�j_l`ilg[h]_� [h^�jli^o]ncpcns�\_`il_� [h^� [`n_l� _pc]ncih�

[l_�b[gj_l_^�\s�nb_�f[]e�i`�\[m_fch_�^[n[+�Pb_�ihfs�g_[mol_�`il�qbc]b�nb_l_�cm�[�aii^�loh�

i`� ^[n[� \_`il_� [h^� [`n_l� _pc]ncih� cm� ][nnf_� b_l^� mnlo]nol_+� D_l_� cn� cm� jimmc\f_� ni� g[e_�

]igj[lcmihm� ip_l� [� fiha� j_lci^� i`� ncg_)� [h^� qcnb� l_mofnm� l_jiln_^� `il� I[[m[c� [h^�

L[l[eosi�b_l^m+�Pb_m_�^[n[�[l_�jl_m_hn_^�ch�P[\f_�3+0+

R[lc[ncih� ch� nb_� [a_*]f[mm_m� i`�g[f_� [h^� `_g[f_� ][nnf_� gomn� \_� nl_[n_^� qcnb� ][oncih)�

\_][om_� ^c``_l_hn� mno^c_m�b[p_� om_^�^c``_l_hn� ]lcn_lc[� `il�^cmnchaocmbcha�\_nq__h� å][fp_mç�

[h^� å[^ofnmç� il� å][fp_mç)� åb_c`_lmç� [h^� å[^ofn� `_g[f_mç+� Pbim_� ^[n[� [l_� hin� _hncl_fs�

_kocp[f_hn+� Bilnoh[n_fs� nb[n� oh]_ln[chns� ^i_m� hin� [jjfs� `il� nb_� ][n_ailc_m� åg[f_ç� [h^�
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I[[m[cç+� D_�hin_^�]fim_� fchem�\_nq__h�nb_�nqi�aliojm)� \on�[fmi� _hgcns� `iffiqcha�l_]_hn�

]ih`fc]n+�D_�m[c^7

S[ff_l)� .652\7� ..6+�
>_c^_fg[h� .63-7� /14*/2-+
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åPbioab� nb_� hig[^c]� I[[m[c� [h^� nb_� [alc]ofnol[f� I[[m[c� &S[Gq[pc'�

^c``_l�mi�go]b�ch�nb_cl�b[\cnm�nb_s�^i�hin�^c``_l�[n�[ff�ch�nb_cl�f[hao[a_+çXç

>[og[hh�^_m]lc\_^�l_f[ncihm�i`�]fc_hn*j[nlih�l_f[ncihm�\_nq__h�nb_�Gq[pc�[h^�nb_�

Vcao[� [h^� i\m_lp_^� nb[n� nb_� `ilg_l� b[^� [\[h^ih_^� j[mnil[fcmg� [h^� q_l_�

[]]omnig_^�ni�[�gil_�[alc]ofnol[f�^c_n7

å@c_� S[eo[`c� ^c_m_l� C_a_h^� b[\_h� m_cn� F[bl_h� ^[m� Jig[^cmcl_h�

[o`a_a_\_h� oh^� mc]b� [fm� Rc_btcc]bn_l� ohn_l� ^_l� pilb_llm]b_h^�

[]e_l\[o_h^_h� S[m_ao[� hc_^_la_f[mm_h+� @i]b� p_lm]bg[b_h� mc_� ^c_�

B_f^`c~]bn_� e_ch_mq_am� oh^� g[h� e[hh� S_c\_l� gcn� ^_g� m]bq_l_h�

Acm_hm]bgo]e�C_nl_c^_�mn[gj`_h�m_b_h)�^[mm�^c_�D[fmlcha_�efcll_h+çXÑ

H_� Nis)� qbi� nl[p_ff_^� nblioab� nb_� [l_[�[n� [jjlircg[n_fs� nb_� m[g_� ncg_)� [fmi� hin_^� nb_�

m[g_�^cmnch]ncih�\_nq__h�nb_�I[[m[c�[h^�nb_�Gq[pc+�D_�qlin_7

åH_� j_ojf_� j_on� znl_� j[ln[ax� _h� ^_or� al[h^_m� `[gcff_m7� f_m� I[mm[cm�

jlijl_g_hn� ^cn�_n� f_m�Gq[pcm+� ?_or*]c� [jlym� oh_� fihao_� mocn_� ^_� ao_ll_m�

[p_]� f_olm� `lyl_m� [{hxm� ih� `chcn� j[l� picl� f_ol� jocmm[h]_� ^cmfikox_� +++�

Lfomc_olm�gzg_m�m_�fcpl_hn�g[chn_h[hn�w�L[alc]ofnol_

Bim\liie_� l_]il^_^�nb[n� nb_�I[[m[c� [h^�L[l[eosi�[al__^�[�nlo]_� nb[n�_h^_^� nb_� ]ih`fc]n�

[fiha� nb_�Nopo�lcp_l� ch� .55HÄ+� Pb_� l_f[ncp_�j_[]_� [h^�mn[\cfcns�qbc]b� `iffiq_^�[ffiq_^

.5537� 0.0)�j[l_hnb_m_m� ch�ilcach[f+�= fmi�]cn_^� ch�S[ff_l)� .652\7� ..2*3�[h^�C[f[ns)� .660[7� .5.+
Pb_� Gq[pc� i ` �nbcm� l_acih� [\[h^ih_^� nb_cl� hig[^c]� fc`_� s_[lm� [ai� [h^� b[p_� m_nnf_^� ^iqh� [m� b_l^mg_h� oh^_l� nb_�

_gjfisg_hn�i ` �nb_�[alc]ofnol[f�Vcao[)� nb_s�\s�hi�m]ilh�g_[hm�m]ilh� [alc]ofnol[f� jli^o]_� [h^�ih_� ][h� m__�qig_h� qcnb�
b_[ps� clih�d_q_ff_ls�jioh^cha�al[ch�qbc]b�g[e_m� nb_cl�h_]e�lcham�dchaf_+� >[og[hh)� .56.7� /44+� Pl[hmf[n_^� `il�g_� \s�
Lli`+� E[h�>li]echanih+

Pb_�j_ijf_�][h�\_�^cpc^_^� chni�nqi�g[ch�`[gcfc_m+�Pb_�I[[m[c�jlij_l�[h^�nb_�Gq[pc+�Pb_� f[nn_l)� [`n_l�[�fiha�m_lc_m�i ` �
q[lm�qcnb�ech�_h^_^�oj� cgjip_lcmb_^+� O_p_l[f� i ` �nb_g�_p_h�g[chn[ch�nb_gm_fp_m�nblioab�[alc]ofnol_+�H_�Nis)�Ji�@[n_7�
00/
Bim\liie_� .6157� ..+
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nb_� L[l[eosi� ni� \ocf^� oj� nb_cl� b_l^m� [h^� \_]ig_� gil_� l_fc[hn� ih� j[mnil[fcmg+� Sb_h�

>_c^_fg[h�qlin_�oj�bcm�i\m_lp[ncihm�ih�nb_�L[l[eosi�b_�l_]il^_^7

å=n�jl_m_hn�hi� >[l[aoso� E� _h]iohn_l_^�qcff� nio]b� [�bi_� nbioab� nb_s� [l_�

^_j_h^_hn�ojih�]ihmc^_l[\f_�[alc]ofnol[f�jli^o]_+çX%

D_� ^_m]lc\_^� nb_g� [m� åjol_fs� [� j[mnil[f� j_ijf_ç� qbi� jl[]ncm_� &ni� bcm� ehiqf_^a_'� åhi�

[alc]ofnol_� qb[nmi_p_lç+� D_� ^c^� l_]il^� nb[n� nb_s� mojjf_g_hn� nb_cl� ^c_n� qcnb� al[ch� [h^�

p_a_n[\f_m$X

C[f[ns� ^_m]lc\_^� nb_� L[l[eosi� [m� åmj_]c[fcm_^� j[mnil[fcmnm� ch� [� ]igjf_g_hn[ls�

l_f[ncihmbcj�qcnb�h_cab\iolcha�]ofncp[nilmçã +�Pb_s�fcp_^�ch�]fim_�msg\cinc]�l_f[ncihm�qcnb�

nb_cl� [alc]ofnol[f� h_cab\iolm)� _r]b[hacha� fcp_mni]e�jli^o]nm� `il� jli^o]_� [h^� bclcha� nb_�

f[\iol�i`�nb_cl�[alc]ofnol[f�h_cab\iolm�ni�n_h^�nb_cl�`c_f^m+�D_�b[m�[fmi�l_jiln_^�cXe�VTc\gT�

][nnf_�bif^cham� `il�nb_�L[l[eosi�i`�\_nq__h�/.*/1)�[m�ijjim_^�ni�[�I[[m[c�g_[h�i`�.-ã +�

Pb_� L[l[eosi� `caol_� cm� _rnl_g_fs�bcab� [h^� cn� cm�hin�]_ln[ch�biq�go]b�p[lc[ncih� nb_l_� cm�

[lioh^� nb[n� `caol_+� Eh� .624� nb_� Gcfim[�@cmnlc]n� fcp_mni]e� ]_hmom� l_jiln_^� [h� [p_l[a_� i`�

nbl__�][nnf_�cXe�VTc\gTRA

Pb_� bcab� ][nnf_� iqh_lmbcj�C[f[ns� l_]il^_^)� il�>_c^_fg[hçm� \f[he_n� mn[n_g_hn� [\ion� nb_�

[\m_h]_� i`�[alc]ofnol_� [l_�ohfce_fs� ni� \_� ohcp_lm[ffs�nlo_+� >_c^_fg[h�bcgm_f`�mn[n_^� nb[n�

nb_�mno^s�q[m�hin�\[m_^�ih�[h�_rb[omncp_�[h^�chn_hmcp_�molp_sã +� En�cm�jimmc\f_�nb[n�jiil_l�

L[l[eosi�j[mnil[fcmnm�`[lg_^�[n�nb_�ncg_�i`�bcm�l_m_[l]b+�Nca\s)�ih�nb_�\[mcm�i`�qile�^ih_�

ch� nb_� f[n_� .64-m� [h^� _[lfs� .65-m� ch�S_mn� >[a[gisi� @cmnlc]n)� hin_^� nb[n� nb_� L[l[eosi�

q_l_�[gihamn�nb_�`ilg_l�åjol_fs�j[mnil[f�`ilg[ncihmç�qbi�q_l_�\_cha�\lioabn�chni�]fim_l

>_c^_fg[h� .63-7� /2-+
>_c^_fg[h� .63-7� /21+

ä �C[f[ns)� .66.7� .45*68�? `�Icntf[``)� .6557� 0/*4+
ä �C[f[ns)� .6557.4.+

>_c^_fg[h)� .63-7� /21)� m_]ih^�`iinhin_+
Pbcm� cm� [jj[l_hn� ch� ch[]]ol[]c_m� ch� nb_�g[j� i ` �nb_� ^cmnlc\oncih� i ` �L[l[eosi� j[mnil[fcmnm� >_c^_fg[h� jlipc^_m+� Eh� nb_�

f[n_� .62-m� b_�g[le_^� nb_�>[l[aosi�j[mnil[fcmnm� [m� jl_m_hn� ch�Gcmcq[hc)� \on�[\m_hn� `lig�Ih[tc+� Pbcm�^cmnlc\oncih� cm� hin�
mojjiln_^�\s�[l]bcp[f�l_]il^m�il�il[f�bcmnilc_m�^cm]omm_^� ch�]b[jn_l�nbl__+
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l_f[ncihm�qcnb�[alc]ofnol[fcmnm� `iffiqcha�nb_� [fc_h[ncih�i`�j[mnol_m�[h^�q[n_l�l_miol]_m� ni�

aip_lhg_hn�m]b_g_mXW�D_�[fmi�mn[n_^�nb[n�nb_�L[l[eosi�g[chfs�l_fc_^�ih�nb_cl�[alc]ofnol[f�

h_cab\iolm�`il�f[\iol�ch�qb[n_p_l�`[lgcha�nb_s�chp_mn_^�chXW

En� cm� hin� ]f_[l� ni� qb[n� _rn_hn� Nca\sçm� i\m_lp[ncihm� q_l_� [jjfc][\f_� ni� Ieig[tc+�

L[mnil[fcmnm� b_l_� q_l_� l_f[ncp_fs� ^cmn[h]_^� `lig� f[h^� fimm_m� nb[n� q_l_� n[echa� jf[]_�

_fm_qb_l_+�L_lb[jm�nb_�gimn�mcahc`c][hn�b[^�\__h�nb_�]f_[l[h]_�i`�nb_�P[l[hacl_�J[ncih[f�

L[le� ch� .64-)� ih� nb_� q_mn� mc^_� i`�Ocg[hdcli+� =mc^_� `lig� nb[n)� Ieig[tcçm� j[mnil[fcmnm

q_l_� l_f[ncp_fs� ^cmn[h]_^� `lig� f[h^� [fc_h[ncih+� =n�Ieig[tc� nb_l_� cm� fcnnf_� _pc^_h]_� nb[n
,

[alc]ofnol_� q[m� _p_l� [h� cgjiln[hn� L[l[eosi� mnl[n_as� ch� nb_� l_]_hn� j[mn)� ^_mjcn_� nb_�

jimmc\cfcns�i`�]ofncp[nilm�[giha�nb_�\li[^_l�mj_]nlog�i`�L[l[eosi�j_ijf_+� Oo]b�_pc^_h]_�

nb[n� nb_l_� cm� moaa_mnm� nb[n� [alc]ofnol_�q[m� l[l_fs�jl[]ncm_^� [gihamn�L[l[eosi� il�I[[m[c�

j[mnil[fcmnm�b_l_+�B[lgcha)�c`�cn�i]]oll_^�[n�[ff)�q[m�ohomo[f)�[h^�[�l_]_hn�[]ncpcns+

Pb_�[l]bcp[f�l_]il^m�ih�j[mnil[fcmnmç� `[lgcha�[n�Ieig[tc�[l_�mj[lm_+�=n�Pifib[)� ch� .605)�

G_hs[h�i``c]c[fm�gipcha�I[[m[c�[h^�L[l[eosi�j[mnil[fcmnm� `lig�nb_�H[e_� Fcj_�hin_^�nb[n�

nb_s� b[^� `[lgm� [h^� cn� qiof^� \_� qilnbqbcf_� ^_f[scha� nb_� gip_� ohncf� ]lijm� b[^� \__h�

b[lp_mn_^�mi�nb[n�hi�]igj_hm[ncih�h__^�\_�j[c^XX� En�cm�hin�]_ln[ch�qbi�q[m�jlipc^cha�nb_�

f[\iol�ih�nbim_�`[lgm+

Pb_l_�[l_�ch^c][ncihm�nb[n�nb_m_�j[mnil[fcmnm�q_l_�hin�jlimj_liom�[n�nb[n�ncg_7�nb_�fcp_mni]e�

]_hmom�i`�.603�[fmi�l_]il^_^�nb[n�nb_�I[[m[c�i`�L[l_�@cmnlc]n�b[^�[�bcab�mg[ff�mni]ec][nnf_�

l[nci� i`�ih_� ni� ih_+� Pbcm�]igj[l_m�jiilfs�qcnb�L[l_�h_cab\iolm� ch�nb_� m[g_� [l_[� &P[\f_�

0+/)� j[a_� 55'+� En� cm� jimmc\f_� nb[n� nb_�I[[m[c� g[s� b[p_� \__h� chp_mncha� ch� mg[ff� mni]e� ni�

\ocf^� oj� nb_cl� ][nnf_� b_l^m+� Ako[ffs� cn� ]iof^� \_� [h� ch^c][ncih� i`�l_f[ncp_� jip_lns� qbc]b�

qiof^�_h]iol[a_�]ofncp[ncih+

Nca\s)� .6527� .36+
Nca\s)� .6527� .4-+
PJ=�Bcf_�4/0,.�*�/4,1,05)�@K�P[p_n[�ni�@K�O[g_+



.43

>s� .620� nb_� mg[ff� mni]e7][nnf_� l[nci� [gihamn� nb_� Pifib[� I[[m[c� b[^� ^_]l_[m_^�

]ihmc^_l[\fs+�Pb_s�q_l_�l_jiln_^�ni�b[p_�\_nq__h�nbl__� [h^�`cp_� ncg_m�[m�g[hs�][nnf_�[m�

mg[ff� mni]e� &[jj_h^cr� nbl__'+� Eh� .611� G_hs[h�i``c]c[fm� l_jiln_^� nb[n�I[[m[c� j[mnil[fcmnm�

\ioabn�[�al_[n�^_[f�i`�`ii^� `lig�nb_cl�[alc]ofnol[f�h_cab\iolm� ch�nb_� f[n_� .61-m+� Bil�nbcm�

l_[mih�nb_s�nlc_^�ni�fcgcn�nb_�l[ha_�i`�I[[m[c�cggcal[hnm%(Ñ+�Pbcm�cm�[hinb_l�bchn�nb[n�nb_m_�

j[mnil[fcmnm�q_l_�hin)�\s�nb[n�ncg_)�aliqcha�nb_cl�iqh�]_l_[fm+

Eh�Hombini�@cmnlc]n�ch� .605�Lijjf_q_ff)�nb_�@cmnlc]n�?iggcmmcih_l�i`�Hombini)�g[^_�nbcm�

hin_�ch�bcm�^c[ls�qbcfmn�ih�m[`[lc�[n�Ih[tc+

å&Pb_'� S[eq[pc� aoc^_� qbig� E� niie� ni� Gcncpo� ni^[s� nif^� g_� nb[n� nb_s�

]ihmog_�gcfe�[h^�][nnf_8� [�][nnf_�\_cha�ecff_^� [h^� _[n_h�]iggoh[ffs�[h^�

nb_h� [hinb_l� `lig� [� m_]ih^çm� b_l^+� .-� ][nn_f� "f\V#� [l_� hin� ]ihmc^_l_^�

[hsnbcha�\s�[h�Ieq[pc+�D_�m[c^�b_�b[^�/-�[h^�nb[n�q[m�hinbcha+ç%((

Pbcm� ^i_m� hin� moaa_mn�go]b� ^_j_h^_h]_� ih� [alc]ofnol_)� \on� _ko[ffs� nb_� _h^ilm_g_hn� i`�

nb_�jol_fs�j[mnil[f� ^c_n� cm�jli\[\fs�hilg[ncp_)� il�g[s\_�domn�nsjc][f�i`�sioha�g_h+� En� cm�

hin�jimmc\f_�ni�ch`_l�go]b�`lig�nbcm�mn[n_g_hn+

=�^_n[cf_^�\l_[e^iqh�i`�j[mnil[f�fcp_fcbii^m�[n�Ih[tc�cm�[p[cf[\f_� ch� .621�qb_h�[�fcmn�i`�

I[[m[c)�Gq[pc�[h^� åjm_o^i*Gq[pcç� j[mnil[fcmnm�q[m�g[^_�ch�il^_l�ni�]f[lc`s�qbi�q[m�ni�

\_�[ffiq_^�ni� mn[s�ch�Hombini�@cmnlc]n�[h^�qbi�qiof^�b[p_�ni� f_[p_%(W� Khfs�ih_�g[h�ion�

i`�/4�cm�l_]il^_^�[m�b[pcha�[�`[lg+� Ocr�i`�nb_� åjm_o^i*Gq[pcç�q_l_�[ffiq_^�ni�mn[s�ih�nb_�

]ih^cncih�nb[n�nb_s�]ofncp[n_^�il�h_p_l�b[^�gil_�nb[h� .-�][nnf_+�Pb_�fcmn�q[m�g[^_�mbilnfs�

[`n_l�nb_�^lioabn�s_[l�i`�.620)�qb_h�boh^l_^m�i`�][nnf_� [l_� l_]il^_^�[m�b[pcha�^c_ %̂(W� Eh�

nb_m_�]cl]ogmn[h]_m�cn�cm�ohomo[f�ni�b[p_�mi�fcnnf_�]ofncp[ncih�l_jiln_^+

$'}�PJ=�Bcf_� ..,2� *�6,2,11)�@K�P[p_n[�ni�@K�O[g_+
$'$� Lijjf_q_ff)� /4,/,05+� ND�I mm+= `l+m+f65-+�Gcncpo�l_`_lm�ni�nb_�mq[gjm�[n�Hohaot[)�h_[l�Ihaå[li+�
PJ=�Bcf_�4/0,EEE)� 5,..,217�@?�Hombini�ni�nb_�C[g_�N[ha_l�O[g_+
PJ=�Bcf_�63/,.2)� 1,.,227�Hombini�@RK�[hho[f�l_jiln�ni�nb_�P[ha[�LRK+



P[\f_�3+37�L[l[eosi�b_l^�mnlo]nol_m8�j_l]_hn[a_�i`�g[f_m�[h^� `_g[f_m

Hi][ncih U_[l
>offi]em8� \offm�

#�mn__lm
I[f_
][fp_m ?iqm D_c`_lm

B_g[f_
][fp_m

=ff
g[f_m

=ff
`_g[f_m

Oni]e
]iohn_^ Dåbif^m

Ih[tc .620 .0 .2 25 .0 hi�^[n[ /6 4. 12- /

Ih[tc'' .620 00 .. 02 .- .. 11 23 6.5 /

En[fc]cm_^�hog\_lm�[l_�_mncg[n_m+�
 PJ=Bcf_� ..,2� ccc�
''�PJ=�Bcf_�36,.� pif�..
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D_l^� mnlo]nol_m� mj_]c`c]� ni� nb_� L[l[eosi� nb[n�q_l_� ]iff_]n_^� ch� .620� jlipc^_� ]ih`fc]ncha�

[h^� ]cl]ogmn[hnc[f� _pc^_h]_� &P[\f_� 3+3'+� Kh_� mbiqm� nb_� `_g[f_� ^igch[n_^� b_l^m� nb[n�

]b[l[]n_lcm_� jf[chm*\[m_^� j[mnil[fcmg� ilc_hn[n_^� niq[l^m� gcfe� jli^o]ncih� [h^� bcab�

`_lncfcns%X+� Kh_� mbiqm� [�bcab_l�jlijilncih� i`�g[f_� mni]e+� Pbcm� ]iof^� \_� ]b[l[]n_lcmnc]� i`�

[ali*j[mnil[f� `[gcfc_m� qbi� l_n[ch� ir_h� `il� ncffcha� nb_� alioh^� [h^� [alc]ofnol[f� qile+�

Diq_p_l� nb_m_�b_l^� mnlo]nol_m�q_l_� l_]il^_^�domn�\_`il_� nb_� [hcg[fm�q_l_� m_hn� ^iqh� ni�

>[a[gisi�@cmnlc]n+� En� cm�jimmc\f_� nb[n�nb_�jlijilncih�i`�g[f_m� b[^�\__h�[oag_hn_^�qcnb�

mni]e�nb[n�q_l_�\_cha�m_hn�^iqh�nb_�]i[mn�`il�m[f_+� Och]_�\inb�b_l^m�q_l_�nb_�jlij_lns�i`�

domn� nqi� ch^cpc^o[fm)� ih_� ][hhin� m[s� qb_nb_l� _cnb_l� [l_� l_jl_m_hn[ncp_� i`� nb_� a_h_l[f�

jijof[ncih+

=� gil_� l_]_hn� miol]_� i`� ch`ilg[ncih� [\ion� j[mn� `[lgcha� jl[]nc]_m� [n� Ieig[tc� \s�

j[mnil[fcmnm�[l_�nb_�il[f�bcmnilc_m�]iff_]n_^�^olcha�nbcm� `c_f^qile+� Pb_m_� mbiq�qc^_mjl_[^�

[al__g_hn� \_nq__h� j[mnil[fcmnm)� [alc]ofnol[fcmnm� [h^� aip_lhg_hn� i``c]c[fm� ni� qbig� E�

mjie_� nb[n� `[lgcha�q[m� hin� mig_nbcha� nb[n�I[[m[c� [h^� L[l[eosi�j[mnil[fcmnm� ^c^�\_`il_�

nb_� _pc]ncih� ij_l[ncihm+� Pb_� lcme� i`� c^_ifiac][f� [h^� jifcnc][f� ]ifiolcha� [l_� bcab� b_l_+�

Diq_p_l�nb_�_pc^_h]_�i`�ch`ilg[hnm�`lig�^c``_l_hn�chn_l_mn�aliojm)�L[l_�O[g\[[)�I[[m[c�

[h^�L[l[eosi)� [h^�aip_lhg_hn�i``c]c[fm�]ih]ol+�=ff� ch`ilg[hnm� mn[n_�nb[n�nb_�I[[m[c� [h^�

L[l[eosi�ch�[h^�[lioh^�Ieig[tc�^c^�hin�`[lg�\_`il_�_pc]ncih%(X�>s�]ihnl[mn�q_[fnbs�L[l_�

j[mnil[fcmnm�mn[n_^�nb[n�nb_s�nb_gm_fp_m�^c^�`[lg�[m�j[ln�i`�nb_cl�hilg[f�fcp_fcbii %̂XX+

Lf[]_� bcmnilc_m� ]ih]ol�qcnb� nb_� il[f� bcmnilc_m+� Pb_l_� [l_� m_nnf_g_hnm� ch� Hombini� @cmnlc]n�

[h^� O[g_� @cmnlc]n� &Gcmcg[� [h^� G[g[^o`[� l_mj_]ncp_fs'� qb_l_� I[[m[c� [h^� L[l[eosi�

j[mnil[fcmnm� b[p_� m_nnf_^� mch]_� _pc]ncih� ch� il^_l� ni� `[lg+� Eh� Gcmcg[� nb_� ^cmnch]ncih� cm�

]f_[l_mn� [m� b_l_� [� mq[gjs�jc_]_� i`�f[h^� nb[n�q[m� [� ^ls� m_[mih�al[tcha� l_`oa_� b[m� \__h�

m_nnf_^�\s�j_ijf_�n[echa�[^p[hn[a_�i`�cnm�q_nn_l�fi][ncih�ch�il^_l�ni�]ofncp[n_%XX

@[bf� [h^�Ddiln)� .6437� /5*00+
Ehn_lpc_q�*�HG)�UmG)�InG�2,0,638�IJ� .,1,638�GG�4,2,638�GH�5,6,638� OK�/3,0,638�IO�0-,1,638�PI�4,2,638� Clioj�

@cm]ommcih� *�=hn[e[s_)� /-,2,638�Gq_ge[to)� //,2,63+
Ehn_lpc_q�*� O=�/.,0,638� ENI�1,4,63+
Ehn_lpc_q�*�R?�/3,..,628�GG�0,0,638�GH�/3,/,638�ImG�/6,1,63+
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=� `olnb_l� jli\f_g� qcnb� nb_� mn[n_g_hn� nb[n� nb_m_� j[mnil[fcmnm� ^c^� hin� ]ofncp[n_� \_`il_�

_pc]ncih� cm� nb[n� nb_s� gomn� b[p_� \__h� [\f_� ni� molpcp_� _hncl_fs� \s� m_ffcha� il� ]ihmogcha�

jli^o]nm� `lig�nb_cl�b_l^m+� Pi�^i�nbcm�nb[n�nb_s�qiof^�b[p_�b[^�ni�b[p_�iqh_^�hog_liom�

fcp_mni]e+�Pb_� .651�]_hmom�^[n[)� ch�]ihdoh]ncih�qcnb�nb_�Gcmcq[hc� ^[n[)� moaa_mn�nb[n�nbcm�

q[m�nb_�][m_�&P[\f_�3+.� [h^�P[\f_�3+/'+

Eh� [ff)� nb_m_� ^[n[� [h^� nb_� bcmnils� moaa_mn� nb[n�I[[m[c� [h^� L[l[eosi� j[mnil[fcmnm� ^c^� hin�

`[lg�\_`il_� _pc]ncih� [h^�nb[n� nb_s�b[^� fcnnf_� h__^� ni+�Jih_nb_f_mm� cn� cm� mncff� jimmc\f_� nb[n�

nb_�]f[cg�nb[n�I[[m[c�[h^�L[l[eosi�j[mnil[fcmnm�å^c^�hin�`[lgç� cm�[h�_r[aa_l[ncih+�@_mjcn_�

nb_�]ih]il^[h]_�i`�l_]iff_]ncihm�[\ion�nb_�j[mn)�E�mncff�`__f�nb[n�nb_l_�gomn�b[p_�\__h�mig_�

`[lgcha� []ncpcns)� [fnbioab� cn� q[m� jli\[\fs�gchil+� En�g[s� \_� nlo_l� ni� m[s� nb[n� nb_l_� q[m�

b[l^fs� [hs� `[lgcha� jl[]ncm_^)� il� nb[n� cn� q[m� [� l[l_fs� _gjfis_^� mnl[n_as+� Kh_� I[[m[c�

qig[h� m[c^� nb[n� nb_l_�q[m� mig_� `[lgcha� \_`il_� nb_� _pc]ncihm%(Ñ+� =hinb_l�g[h� m[c^� nb[n�

nb_s�b[^�ih]_�jfioab_^�f[h^� chmc^_�nb_�N_m_lp_� `il�ih_�s_[l�ihfs� ch�nb_�_[lfs� .65-m+�D_�

mj_]c`c_^� nb[n� nbcm� q[m� ch� l_mjihm_� ni� [� aip_lhg_hn*f_^� ][ff� ni� ch]l_[m_� [alc]ofnol[f�

jli^o]ncpcns+� Pb_s� \_a[h� `[lgcha� \_][om_� nb[n� q[m� qb[n� nb_s� nbioabn� nb_� aip_lhg_hn�

q[hn_^�nb_g� ni� ^i+� Pbcm�q[m� f[n_l�]iohn_lg[h^_^�\s�@_j[lng_hn� i`�Scf^fc`_� mn[``�qbi�

m[c^�nb[n�nb_s�q_l_�hin�[ffiq_^�ni�`[lg�chmc^_�nb_�N_m_lp_ X+

Pb_� ^[n[� jl_m_hn_^� ch� nb_� jl_pciom� ]b[jn_l� l_]il^� nb[n� [fgimn� _p_ls� j[mnil[fcmn� ch� nb_�

m[gjf_�]oll_hnfs�e__jm�[�`[lg+�Nc]b_l�j[mnil[fcmnm�n_h^�ni�jl[]ncm_�gil_�][jcn[f*chn_hmcp_�

`[lgcha)� j[scha� `il� f[\iol_lm� ni� n_h^�nb_cl� `[lgm+� Pb_�jiil_l�j[mnil[fcmnm� chp_mn�gil_�i`�

nb_cl� iqh� f[\iol� [h^� b[p_� gip_^� ni� jf[]_m� qb_l_� nb_s� ][h� \_� h_[l� nb_cl� `[lgm� [h^�

ip_lm__� nb_g� nb_gm_fp_m+� Eh� Gcmcg[)� nb_s� b[p_� gip_^� ni� n[e_� [^p[hn[a_� i`�q_nf[h^�

]ih^cncihm�`[piol[\f_�ni�`[lgcha)�[fnbioab�m_[mih[ffs�ohmocn[\f_�`il�[hcg[fm+

Ehn_lpc_q�*�== �0-,2,63+�
Ehn_lpc_q�*�IG�/6,1,63+
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Eh� n[echa� oj� [alc]ofnol_� Ieig[tcçm� j[mnil[fcmnm� [l_� `iffiqcha� mnl[n_ac_m� n[e_h� oj�

`iffiqcha�cgjip_lcmbg_hn�ch�nb_�j[mn)�[h^�[^ijn_^�`il�[�hog\_l�i`�l_[mihm�ch�nb_�jl_m_hn+�

?oll_hnfs)� mg[ffbif^_l� [alc]ofnol_� cm� qc^_mjl_[^� nblioabion� A[mn�=`lc][h� l[ha_f[h^m� [m�

f[la_�hog\_lm�i`�j[mnil[f�aliojm�nolh�ni�[alc]ofnol_�^o_�ni� ]ihmnl[chnm�ih�l_miol]_m�`lig�

[�hog\_l�i`�miol]_m+� =ff� [l_� n[echa�oj� [alc]ofnol_� ch�l_mjihm_� ni� f[h^� fimm� [h^�l_miol]_�

]ihmnl[chnm+� Sb[n� m__gm� ni� _g_la_� `lig� nbcm� ][m_� mno^s� cm� nb[n� [n� Ieig[tc� nb_� g[ch�

]ihmnl[chn� chcnc[ncha� [alc]ofnol[f� ]b[ha_� b[m� \__h� nb_� jifc]s� i`�_pc]ncha� [h^� _r]fo^cha�

j_ijf_� `lig� nb_� N_m_lp_+� Himm� i`� fcp_mni]e� ]ihm_ko_hn� ojih� _pc]ncih� b[m� `il]_^� [�

ko[fcn[ncp_�]b[ha_�ch�fcp_fcbii^m+

Sig_håm�ch]ig_

Sig_hçm� ch]ig_� [n�Ieig[tc� b[m� p[lscha� mcahc`c][h]_� `il�^[s*ni*^[s� biom_bif^� h__^m�

[]]il^cha� ni� nb_m_� `[gcfc_mç� l_fc[h]_� ojih� j[mnil[fcmg+� =fnbioab� nb_l_� [l_� hi� \[m_fch_�

^[n[� ih� qig_hçm� ch]ig_� a_h_l[ncih� ch� Ieig[tc)� nb_� ch]ig_*a_h_l[ncha� []ncpcnc_m�

l_]il^_^� ch� ]b[jn_l� mcr� qcff� hin� \_� h_q+� Pb_l_� cm� [� lc]b� fcn_l[nol_� ih� nb_� ]oll_hn� [h^�

bcmnilc][f�cgjiln[h]_�i`�qig_hçm� ch]ig_�a_h_l[ncih�`il�nb_cl�jlcp[n_�h__^m)�[h^�`il�nb_cl�

`[gcfc_m)� `lig�hog_liom�][m_� mno^c_m+�Sb[n�g[s�b[p_� ]b[ha_^�[m�[�l_mofn�i`�_pc]ncih� cm�

nb_� mcahc`c][h]_� i`� nb_m_� ch]ig_m� ni� biom_bif^� fcp_fcbii^m)� qbc]b� g[s� ch� nolh� b[p_�

ehi]e*ih� _``_]nm� ih�qig_hçm� [onihigs+� .� [lao_� b_l_� nb[n� nb_� _rn_hn�i`�mig_� `[gcfc_mç�

^_j_h^_h]_� ih� qig_hçm� ch]ig_� b[m� \__h� h_]_mmcn[n_^� \s� jli\f_gm� nb_s� _rj_lc_h]_^�

`iffiqcha)� [h^�[m�[�l_mofn�i`)� nb_cl�_pc]ncih�`lig�nb_�C[g_�N_m_lp_+� En� cm�hin�]_ln[ch�biq�

nbcm� qcff� [fn_l� qig_hçm� mn[nom)� \on� .� [lao_� nb[n� nb_� fcp_fcbii^m� `iffiq_^� [l_� gil_�

pofh_l[\f_�ni�gcm`ilnoh_)�[h^�a_h_l[ffs�gil_�jl_][lciom�nb[h�\_`il_+

Pb_l_� [l_� fiha�l_]il^m�i`�nb_� cgjiln[h]_� i`�qig_hçm� nl[^cha�ni� `[gcfc_m� [h^�biom_bif^�

_]ihigc_m+� Pb_m_�ai�\[]e�ni�jl_*]ifihc[f�ncg_m�qb_h�qig_h�q_l_�l_jiln_^�nl[^cha�qcnb�

nb_cl�h_cab\iolm�[h^�qcnb�][l[p[hmXÑ+�Iil_�l_]_hn�_pc^_h]_�i`�nb_� cgjiln[h]_� i`�nl[^_� cm

O__�]b[jn_l�ih_)�j[a_�/2+
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[p[cf[\f_�`lig�nb_�_[lfs�.62-m�qb_h�Bim\liie_�i\m_lp_^�[�nblcpcha�nl[^_�ch�gcfe�jli^o]nm�

ch�nbcm�j[ln�i`�P[ht[hc[7

å?ihmc^_l[\f_� g[le_nm� b[p_� aliqh� oj� ni� qbc]b� nb_� I[[m[c� \lcha� nb_cl�

gcfe)� mig_ncg_m�\s�^ihe_s� `lig� `[l� ^cmn[hn�UbeaTf%� l_nolhcha�big_�qcnb�

][mb�il�\[h[h[m)�]_l_[fm�[h^�inb_l�p_a_n[\f_�jli^o]nm� +++� nb_�gcfe�cm�omo[ffs�

miol�[h^�g[s�\_�oj�ni�[�q__e�il�.-�^[sm�if^� +++�Blig�nb_�l[cfq[s�\iiecham�

[h^� inb_l� miol]_m� E� _mncg[n_^� nb[n� ch� .62.� [\ion�/1)---� a[ffihm� i`�gcfe�

]ig_� `lig� L[l_� @cmnlc]n� [fih_� chni� ?b[aa[f[h^+� Blig� mo\m_ko_hn�

i\m_lp[ncihm� [lioh^� Iimbc� [h^� =lomb[� E� qiof^� hin� \_� moljlcm_^� c`�nbcm�

nl[^_� q_l_� `ioh^� ni� nin[f� [\ion� .--)---� a[ffihm� j_l� gihnb)� nb_� m_ffcha�

jlc]_�\_cha�nb_�m[g_�[m�`il�`l_mb�Aolij_[h�jli^o]_^�gcfe+çX%

Qh`ilnoh[n_fs� Bim\liie_� ^i_m� hin� m[s� qb_nb_l� nbim_� m_ffcha� nb_� gcfe� q_l_� g_h� il�

qig_h+� Afm_qb_l_�b_� hin_m� nb[n�qig_h�b[p_� ]igjf_n_� ]ihnlif� i`�gcfe�^cmnlc\oncih�[h^�

nb[n�nb_s�mbiof^�\_�]ihmofn_^�`il�[hs�jlijim_^�gcfe�^_p_fijg_hn�jlial[gg_m%X

Eh� jl[]nc]_+� S[ff_l� hin_m� nb[n� g_h)� hin� nb_cl� qcp_m)� n_h^� ni� l_]_cp_� j[sg_hnm� `lig�

^[clc_mã +�J^[a[f[�mcgcf[lfs�l_]il^m�nb[n�gil_�g_h�m[s�nb_s�b[p_�]ihnlif�ip_l�]igg_l]c[f�

gcfe�m[f_m�nb[h�ip_l�mo\mcmn_h]_�gcfe�mojjfc_mã +� Pbcm�biq_p_l�q[m�nb_�l_mofn�i`�[�molp_s�

i`�g_h8� cn� cm� hin� ]f_[l�qb[n� nb_�qig_h� nbioabn+� P[ff_� i\m_lp_^� fi][f� mg[ff*m][f_� ^[cls�

ij_l[ncihm� q_l_� ^_j_h^_hn� ih�qig_h� ^_fcp_lcha�gcfe� mojjfc_m� [n� nb_cl� iqh� ^cm]l_ncih8�

>_eol_�Xg�T_�mn[n_� nb[n� ch]ig_� `lig�gcfe� m[f_m�[]]lo_m�ni�qig_hã +� Eh�nb_� ]ihn_rn�i`�nb_�

ch`ilg[f� m[f_m� nb[n�Bim\liie_� ^_m]lc\_m)� cn� cm� mncff� jimmc\f_� nb[n� nb_�qig_h� ]igg[h^_^�

mig_�i`�nb_�jli]__^m� `lig� cnm� m[f_+� Eai_� l_jilnm� nb[n� m[f_m� i`�gcfe�\_nq__h�qig_h� [h^

LNK�?K,56/,.-,/+� Bim\liie_$m� mo\gcmmcih� ni�nb_�Nis[f�?iggcmmcih)� .2,2,.620+�
ä �Bim\liie_)� .6157� 15+

S[ff_l)� .653)�hi�j[a_�hog\_lm+
ä �J^[a[f[)� .65/7� 04+
ä �P[ff_)� .6557� /558�>_eol_�M [�IT"� .66.7� .-6+
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`cmbcha�]iggohcnc_m�ch�Iicji�ih�nb_�q_mn�\[he�i`�nb_�Nopo�q[m� cgjiln[hn�`il�qig_hçm�

fcp_fcbii^m�[n�[\ion�nb_�m[g_�ncg_XX+

Eh� nb_� [\m_h]_� i`� \[m_fch_� ^[n[� cn� cm� hin� ]f_[l� qb[n� gil_� l_]_hn� j[nn_lhm� i`� ch]ig_�

a_h_l[ncih�q_l_�fce_�jlcil�ni�nb_�_pc]ncihm�`lig�Ieig[tc+� En�cm�^c``c]ofn�ni�n_ff�biq�go]b�

i`�nb_� ]oll_hn� []ncpcns� cm� [� jli^o]n� i`�_pc]ncih+� En� cm� jimmc\f_� ni� a[ch� mig_� chmcabnm� \s�

]ihmc^_lcha� cnm� cgjiln[h]_� l_f[ncp_� ni� inb_l� miol]_m� i`�ch]ig_+� Bil� mig_� cgjip_lcmb_^�

`[gcfc_m� qig_hçm� ch]ig_� cm� hiq� [h� cgjiln[hn� miol]_� i`�ch]ig_� `il� ^[s*ni*^[s� h__^m�

qb_l_[m� \_`il_� nb_m_� biom_bif^� h__^m� ]iof^� b[p_� \__h� g_n� nblioab� j[mnil[fcmg+� Pb_�

[laog_hn� ][h�\_� ip_l*mn[n_^8� inb_l� `[]nilm)� mo]b� [m� mn[a_� [h^� [a_� i`�nb_� biom_bif^� [l_�

cgjiln[hn+� Diq_p_l� nb_�g[n_lc[f� ]iff_]n_^� b_l_� [h^� ]igj[l[ncp_� _rj_lc_h]_m� _fm_qb_l_�

moaa_mn�nb[n�nbcm�q[m�nb_�][m_+

Sig_h� E� chn_lpc_q_^� q_l_� [^[g[hn� nb[n� nb_� fimm� i`� mni]e� q[m� ^[g[acha)� \_][om_� cn�

`il]_^�nb_g�ni�ai�[h^�_[lh�gih_s�ni�jlipc^_�`il�nb_cl�`[gcfc_m7

åOA7� &J'açig\_�tcg_cmb[h[�mbc^[�eochac[�*

=A7� S[nini� q[h[j[n[� hd[[8� b[eoh[� ]b[eof[� eonogc[8� b[eoh[� eohoho[

haoi+�Jc�mbc^[�no�ch[nie_[�gj[e[�h[ih[�htolc�h[n[`on[�bcc�^[q[+çXX

En�g[s�q_ff� \_� nb[n�g[hs�qig_h�qiof^� b[p_� mif^� aii^m� [hsq[s�\_][om_� nb_s� h__^_^�

nb_cl�iqh�ch]ig_�ni�[]bc_p_�mig_�`ilg�i`�̀ ch[h]c[f�ch^_j_h^_h]_+�Sb[n�nb_�qig_h�q_l_�

]igjf[chcha� [\ion� q[m� nb_� `[]n� nb[n� nb_� ch]ig_� nb_s� qiof^� b[p_� ^cmjim_^� i`� cm� hiq�

l_kocl_^�`il�h__^m�nb[n�j[mnil[f�[]ncpcnc_m�qiof^�`ilg_lfs�b[p_�jlipc^_^+�Pb_cl�`l__^ig�ni�

_hdis�nb_� `locnm� i`�nb_cl� m[f_m� `il�nb_cl�iqh�joljim_m� cm� ^_hc_^)� [h^� nb_�qbif_� `[gcfs� cm�

l_fscha�ih�[�f_mm�m_]ol_�g_[hm�i`�fcp_fcbii^+

Eai_�[h^�>li]echanih)� `ilnb]igcha+
OA7� Pb_�]iqm�q_l_� `chcmb_^�[h^� nb_�nlio\f_m� \_a[h� *�=A7� Pb_�]bcf^l_h�q_l_�bohals)�q_�b[^� hi� `ii^� ni� jl_j[l_8� q_�

]iof^� hin� \os� ]finb_m+� En� q[m�domn� b[l^mbcj� ohncf� E� ^_]c^_^� Eå^� \_nn_l� nls� nbcm� g_^_]ch_� %\omch_mm&+� Clioj� @cm]ommcih�
ABS�6,4,65+�Cl[gg[l�i ` �nb_� Oq[bcfc�[m� ch�nb_�ilcach[f+
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Pb_� cnch_l[hn�m[f_mqig_h�i`�Iim_mç� &O2'�biom_bif^�g[e_�[�aii^�][m_� mno^s�i`�mig_�i`�

nb_� gil_� _rnl_g_� ]b[ha_� nb[n� b[m� b[jj_h_^� `iffiqcha� &nbioab� hin� _hncl_fs� ^o_� ni'�

_pc]ncih+� Pb_�qig_h�m[c^�nb_s�b[^�\__h� cnch_l[hn�g_^c]ch_� m_ff_lm� mch]_� .661�qb_h� nb_�

f[mn� i`�nb_cl� ][nnf_�q_l_� `chcmb_^+� Pbcm� `[gcfs�q[m� [``_]n_^� \s� _pc]ncih� [h^� nb_� ]imnm� i`�

g[llscha�`cp_�mihm)�[ff�i`�[�mcgcf[l�[a_XW�Sb_h�q_�mn[ln_^�qile�qcnb�nb_g)�nb_l_�q_l_�hi�

][nnf_� [n� nb_�Ub`T� [h^� nb_� mg[ff� mni]e�q_l_�bcn�\s� ^cm_[m_)� qbc]b� m_p_l_fs� ^_jf_n_^� nb_�

b_l^�`lig�.--�[hcg[fm�ni�[lioh^�2-�^olcha�nb_�s_[l�i`�nbcm�molp_s+

Pb_�`[gcfs�q_l_�bcabfs�^_j_h^_hn�ojih�nb_� ch]ig_�i`�nb_�[^ofn�qig_h+�Pbcm� cm�[jj[l_hn�

`lig� nb_� f[la_� mogm� nb[n� nb_s�l_jiln_^� _[lhcha� [h^� `lig� nb_� bcab� ch]c^_h]_�i`�[\m_h]_)�

][om_^�\s�qig_h�\_cha�[q[s�m_ffcha�g_^c]ch_m�qb_h�q_�pcmcn_^�nb_�big_� &P[\f_� 2+//)�

j[a_� .25'+� Pb_�_rj_h^cnol_�l_jiln_^�qb_h�qig_h�q_l_�[q[s�q[m�gih_s�mj_hn�\s�nb_cl�

^_j_h^_hnm� &a_h_l[ffs� nb_� h_qfs� g[llc_^� qcp_m� i`� nb_cl� mihm')� qbi� ^_j_h^� ih� nb_�

jli]__^m�i`�nb_�m[f_m�i`�g_^c]ch_m+

Eh�j[ln�nb_�ch]ig_�_[lh_^�\s�nb_�_f^_l�qig_h�i`�Iim_mç�\ig[�l_`f_]nm�nb_cl�[a_�[h^�mn[a_�

ch�nb_cl�fc`_]s]f_Xç+�Scnb�g[llc_^� mihm�[h^�^[oabn_lm*ch*f[q�ni�][l_� `il�sioha_l�]bcf^l_h)�

Iim_mç� qcp_m� q_l_� [\f_� ni� f_[p_� nb_� biom_bif^� [h^� _[lh� gih_s+� Eh]ig_� a_h_l[ncih�

^_j_h^m� ih�biq�g[hs� ^_j_h^_hnm� [�qig[h�b[m� [h^�qbi� ][h� j_l`ilg�b_l�di\m� `il�b_l�

qb_h�mb_�cm�[q[s+�A[lhcha�gih_s�qcff�\_�[�gcrnol_�i`�̀ l__^ig�[h^�h_]_mmcns+

Pb_�_rn_hn�i`�nb_� m_n\[]e�nb[n�nb_� `[gcfs� mo``_l_^�g[s�\_� [ff_pc[n_^� mbilnfs+� Fomn�\_`il_�

q_� `chcmb_^�iol�qile�cn�\_][g_�[jj[l_hn�nb[n�nb_� `[gcfs�b[^�][nnf_� [a[ch�nb[n�q_l_�b_f^�

niq[l^m�nb_�_[mn_lh�_h^�i`�nb_�N_m_lp_� [h^�b[^�\__h�i\n[ch_^�`iffiqcha�nb_�g[llc[a_�i`�

ih_� i`�Iim_mç� ^[oabn_lm+� Bolnb_lgil_� b_� b[^� inb_l� ^[oabn_lm� qbi� q_l_� [jjli[]bcha�

g[llc[a_[\f_�[a_+

Iim_m� q[m� jligch_hn� [gihamn� nb_� fcmn� i ` �_f^_lm�qbi� fi\\c_^� ni� b[p_� nb_� \lc^_� jlc]_� l_^o]_^� `lig� `c`n__h� ][nnf_� ni�
nq_fp_�[m�[�]ihm_ko_h]_�i ` �nb_�]imnm�i ` �_pc]ncih+� O__�j[a_� .35+

Hcnnf_)� .6547� 5/8�Ahmcgcha_l)� .6547� /68�@[bf)� .654[7� 38�Ni\_lnmih)� .6627� ..1+
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=fnbioab�nb_�`[gcfs�b[m�\__h�[\f_�ni� fcp_�i``�nb_�qig_hçm� ch]ig_)� nb_� mnl[n_as�b[m�lcmem�

nb[n�j[mnil[fcmg�^i_m�hin+�Piq[l^m�nb_�_h^�i`�nbcm�l_m_[l]b�ih_�i`�nb_�qig_h�q[m�ecff_^�

ch�[�][l�[]]c^_hn�h_[l�Iimbc� ch�qbc]b�nqi� inb_l�qig_h� `lig�nb_� m[g_�Ub`T�q_l_� [fmi�

chdol_^+�Pb_�[]]c^_hn�i]]oll_^)�[h^�mi�g[hs�qig_h�q_l_�chpifp_^)�\_][om_�nb_s�q_l_�ih�

nb_�li[^�m_ffcha�g_^c]ch_�ni�e__j�nb_cl�`[gcfc_m+� En�cm�hin�]_ln[ch�qb_h�nb_� chdol_^�qig_h�

qcff�\_�[\f_�ni�nl[p_f�ni�m_ff�g_^c]ch_�[a[ch+�Pb_m_�mnl[n_ac_m�[l_�pofh_l[\f_�\_][om_�g[hs�

j_ijf_�\_]ig_�l_fc[hn�ih�nb_�ch]ig_�a_h_l[n_^�\s�[�`_q+

=a[ch� E� qiof^� hin� [lao_� nb[n� j[mnil[fcmnm� [n�Ieig[tc� [l_� ko[fcn[ncp_fs� ^c``_l_hn� `lig�

nbim_� _fm_qb_l_+� Oo]b� _p_hnm� ]iof^� b[p_� b[jj_h_^� [hsqb_l_� [h^� [l_� hin� qbiffs� nb_�

jli^o]n�i`�nb_�Ieig[tc� _pc]ncihm+� Pb_� cmmo_� b_l_� cm� l[nb_l�nb[n)� [m� [�l_mofn�i`�_pc]ncih)�

j[mnil[fcmnmç� fcp_fcbii^m�b[p_�]b[ha_^�ko[fcn[ncp_fs�[h^�qig_hçm� ch]ig_�hiq�mojjilnm�[�

al_[n_l� _rn_hn� [h^�jlijilncih� i`�biom_bif^� _]ihigc_m� nb[h�qiof^� inb_lqcm_� b[p_� \__h�

nb_�][m_+

Pb_�cgj[]n�i`�nbcm�^_p_fijg_hn�ih�qig_hçm�mn[nom�qcff�^_j_h^�ojih�biq�cn�[``_]nm�chnl[*

biom_bif^�^sh[gc]m+� Pi�[�]_ln[ch�_rn_hn�]b[ha_m�ni� mi]c_ns�bcha_�ih�nb_�_rn_hn�ni�qbc]b�

nb_s� chpifp_� ]b[ha_� ch� nb_� ^_al__m� i`� [onihigs� [h^� chn_l^_j_h^_h]_� i`� g_h� [h^�

qig_hçm�^ig[chmXÑ+�Qh^_lmn[h^cha� nb_� cgj[]n�i`�]b[ha_� ^_j_h^m�ni� [�]_ln[ch�_rn_hn� ih�

ehiqcha�[\ion�nb_�]b[hacha�chn_l[]ncih�i`�nb_m_�^ig[chm+

Eh�j[mnil[f�mi]c_nc_m�mig_�[mj_]nm�i`�g[f_�[h^�`_g[f_�_]ihigc_m�]ich]c^_�qb_l_�nb_l_�[l_�

ip_lf[jjcha� lcabnm� [h^� ]f[cgm� ip_l� fcp_mni]e� nb[n� l_kocl_� ]iij_l[ncih� [h^� h_ainc[ncih�

\_nq__h�g_h� [h^� qig_hÑ(+� Eh� gimn� j[mnil[f� mi]c_nc_m� qig_h� a_h_l[ffs� b[p_� omo`lo]n�

lcabnm�ni� fcp_mni]e�nb[n�[l_�g_^c[n_^�nblioab�g_h+�Pb_s�b[p_�nb_�jiq_l�[h^�[onbilcns� ni�

^cmjim_�i`�]_ln[ch�i`�nb_�jli^o]nm�i`�[h�[hcg[f�[h^�i`�cnm�mf[oabn_l+�Pb_�[hcg[fm�nb_s�b[p_�

[]]_mm� ni� [l_� nb_clm� \s� pclno_� i`�nb_cl� l_f[ncihmbcj� ni� nb_� g_h�qbi� ]ihnlif� nb_g� *� nb_cl

Ç}K^a[[l^)� .6537/..+
Ç$� >li]b*@o_)� .66-7� .16*2-)� .22+
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`[nb_lm)�bom\[h^m�[h^�mihmä +�Pb_�]ihnlifm�[l_�omo[ffs�q_[e�[h^�ch^cl_]nfs�_rjl_mm_^8�nb_s�

[l_�g_^c[n_^�\s�qig_hçm�]ioh]cfm�il�nblioab�g__ncham�i`�_f^_lm�il�g[f_�echXW

Oig_� l_m_[l]b_lm� ]ihn_h^�nb[n�qig_h�q_l_�gil_�jiq_l`of�\_`il_�]ifihc[f� chn_lp_hncih)�

[h^� nb[n� ]ifihc[f� i``c]c[fm)� jl_mogcha� g_h� ni� \_� ch� ]b[la_)� _``_]ncp_fs� g[lach[fcm_^�

qig_h� \s� hin� ^_[fcha� il� ]ihmofncha� qcnb� nb_gX+� Pbcm� [laog_hn� l_mih[n_m� qcnb� inb_l�

mno^c_m�qbc]b�mbiq�nb[n�_rn_lh[f� chn_lp_hncihm� `i]om�ih�g_h�[h^�g[lach[fcm_�qig_h�\s�

cahilcha� nb_cl� lif_m)� lcabnm� [h^� h__^mXX� C_h^_l� ^cpcmcihm� i`� jiq_l� [l_� `f_rc\f_� [h^�

`fo]no[n_�ni�_gjiq_l�_cnb_l�g_h�il�qig_hXX

P[ff_� b[m� ]igg_hn_^�ojih�nb_� cgj[]n�i`�]igg_l]c[fcm[ncih�ih�j[mnil[f� _]ihigc_m+� Ob_�

[lao_m�nb[n�nbcm�qcff�b[p_�[�h_a[ncp_�_``_]n�ih�qig_h+�Ob_�hin_m�nb[n�cn�q[m�]omnig[ls�`il�

qig_h�ni�b[p_�mg[ff�mni]e�mf[oabn_l_^�`il�nb_g�[`n_l�]bcf^\clnb+� Ob_�m[sm�nb[n�hiq�nb_l_�

cm�[�nl_h^�`il�g_h�ni� m_ff� nb_�[hcg[fm�ni� [�\on]b_l�[h^�acp_�ihfs�[�jilncih�ni�nb_cl�qcp_m+�

Sig_h� [fmi� fim_� ]ihnlif� i`� nb_� mi]c[f� p[fo_� i`� _r]b[ha_m� c`� ][nnf_� [l_� mif̂ XX+� Knb_l�

[onbilm�g[e_� [�mcgcf[l�jichn+�=m�g_h�`l_ko_hnfs�b[p_�al_[n_l� ]ihnlif� ip_l�nb_�g_[hm� i`�

jli^o]ncih� i`� j[mnil[fcmg� &c+_+� nb_� [hcg[fm')� nb_h� qb_l_� om_� i`� fcp_mni]e� \_]ig_m�

]igg_l]c[fcm_^)� nb_s�qcff� \_h_`cn�gimnXÑ+� Eh� nb_m_� mcno[ncihm�qig_h�][h�\_]ig_�jiilfs�

j[c^�f[\iol_lm�qilecha�`il�g[f_*]ihnliff_^�ch^omnlc_m�qbc]b�jlcg[lcfs�\_h_`cn�g_hXW

Ahmgcha_l�\l_[em�^iqh�b_l�[h[fsmcm�i`�nb_�_``_]nm�i`�]b[ha_�ih�qig_h�[giha�nb_�C[fif_�

Klg[�j[mnil[fcmnm� []]il^cha� ni�q_[fnb+� Pbcm� _h[\f_m� b_l� ni� _rjf[ch� nb_� _limcih� i`�mig_

P[ff_)� .6547� 218�@[bf)� .654\7� /3.+� Eh�mig_�j[mnil[f�mi]c_nc_m�qig_hmå� lcabnm�[l_�gil_�jiq_l`of� [h^�nb_s�][h�]ihnlif�
gil_�]igjf_n_fs�mni]e�acp_h�ni�nb_g�\s�nb_cl�\linb_lm�il�qbc]b�nb_s�b[p_�]ig_�ni�]ihnlif�nb_gm_fp_m)� m__�Hcnnf_)� .6548�
53*4+
Line[hmec)� .6648� .-08�@[bf)� .654\7� /3/*0+

X �Di^amih)� .6628� .- )42*58� `ilnb]igcha+
Bil� _r[gjf_� @[pcmih� %.6557� .32&� [lao_m� nb[n� nb_� Oqshh_lnih� jf[h� g[lach[fcm_^� qig_h� \s� acpcha� jl_`_l_h]_� ni�

ch^cpc^o[f�iqh_lmbcj�p_mn_^� ch�g[f_�biom_bif^�b_[^m+� O__�[fmi�Ahmgcha_l)� .6547� 06*1-)� 1/8
Cos_l)� .6538� 14+�Bil�_r[gjf_�C_n[]b_p� %.6637� .//&� ]f[cgm�nb[n�[gihamn�nb_�C[llc� i ` �Anbcijc[)�qig_h�qbi� `f_^� nb_�

]iohnls�[m�l_`oa__m�[l_�l_nolhcha�qcnb�al_[n_l�[onihigs�[h^� ch^_j_h^_h]_�]igj[l_^�ni�nbim_�qbi�l_g[ch_^+� Oig_�[l_�
nb_�b_[^�i ` �nb_cl�iqh�biom_bif^m)�inb_lm�b[p_�m_n�oj�nb_cl�iqh�]igg_l]c[f�[]ncpcnc_m+

P[ff_)� .6547� 43*4+
Domm*=mbgil_)� .6637� /.-*/..8�Ni\_lnm)� .6637� //58�Ioffchm�M[�IT"� .6637� /16+
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qig_hçm� jiq_lm� dorn[jim_^�qcnb� nb_� l_n_hncih� il� _p_h� _rn_hmcih� i`�inb_lm+� Ob_� `ch^m�

lc]b_l�qig_h�[l_�gil_�[\f_�ni� fi\\s�_``_]ncp_fs�ni�jlin_]n�nb_cl�fcp_mni]e�`lig�\_cha�mif^�

\s� bom\[h^m� \_][om_� nb_cl� bom\[h^m� b[p_� gil_� ]bic]_� [\ion� qbc]b� [hcg[fm� ni� m_f̀ cÑ+�

O_nnf_g_hn�j[nn_lh� cm� [fmi� cgjiln[hn+�Sig_h�`[l�`lig�m_nnf_g_hnm�[h^�g[le_nm�b[p_� f_mm�

]ihnlif�ip_l�nb_�g[le_ncha�i`�[hcg[fm�[h^�[l_�f_mm�[\f_�ni�ch`fo_h]_�nb_�m[f_�i`�mni]eXW

Ahmgcha_l�[fmi�hin_m� nb[n� m_nnf_^�qig_h�i`�[�jl_pciomfs�hig[^c]� jijof[ncih� [l_� \_nn_l�

[\f_�ni�n[e_�[^p[hn[a_�i`�gih_s*_[gcha�ijjilnohcnc_m�[h^�]ihnlif�nb_m_�_[lhcham�\_][om_�

nb_cl� bom\[h^m� b[p_� fcnnf_� ]ihnlif� ip_l� nb_cl� \omch_mm_m+� Ob_� ^i]og_hnm� nb_� ][m_� i`� [�

qig[h� qbi� mif^� \l_[^� g[^_� `lig� nb_� `fiol� b_l� bom\[h^� f_`n� b_l� [h^� ji]e_n_^� nb_�

jli]__^m� ni� [mmcmn� b_l� mih� ni� loh� [q[s� c̀(ig� big_� [h^� m__e� _gjfisg_hn� _fm_qb_l_Xf�

Pbim_�qbi� fcp_�`[l�`lig�nb_�niqhm�b[p_�ni�l_fs�ih�nb_cl�bom\[h^m�ni� m_ff�nb_cl�aii^m�[h^�

\os� jlipcmcihm� [h^� g[n_lc[fm� `il� nb_g)� nb_s� b[p_� f_mm� ^cl_]n� ]ihnlif� ip_l� nb_� ch]ig_�

a_h_l[n_^çX

=m� jbsmc][f� ]ihnlif� ip_l� nb_cl� ch]ig_� acp_m� qig_h�gil_� jiq_l�ip_l� nb_� jli]__^m)� mi�

_]ihigc]�^cp_lmc`c][ncih�g[s�acp_�qig_h�gil_�`l__^ig�\_][om_�cn�i``_lm�[]]_mm�ni�gil_�

miol]_m�i`�ch]ig_�qbc]b�nb_s�][h�]ihnliP%X+�Eh�nbcm�l_mj_]n�^cp_lmc`c][ncih�i`�fcp_fcbii^m�[n�

Ieig[tc� ]iof^� _hb[h]_�qig_hçm� mn[nom� [m� cn�jlipc^_m� ch]ig_*a_h_l[ncha� ijjilnohcnc_m�

nb[n� qig_h� ]ihnlif+� Ocgcf[lfs� l_mc^_h]_� h_[l� m_nnf_g_hnm� i``_lm� gil_� jimmc\cfcnc_m� `il�

_[lhcha�ch]ig_�nb[h�l_mc^_h]_�ch�l_gin_�[l_[mXW

Sig_hçm� ch]ig_�h__^m�ni�\_�]ihmc^_l_^�qcnb�l_mj_]n�ni� nb_� f_p_f� [h^�h[nol_� i`�mojjiln�

nb[n�qig_h� l_]_cp_� `lig�g_h+� N_m_[l]b_lm� ]igj[lcha� A[mn� [h^�S_mn�=`lc][� ^l[q� nqi�

]ihnl[mnm� b_l_+� Bclmn)� nb_s� hin_� nb[n� nl[^_� \s� Gceoso� [h^� G[g\[�qig_h� [jj_[lm� ni� \_�

\ig�ion�i`�h_]_mmcns7� nb_s�^i�hin�q[hn�nb_cl�]bcf^l_h�ni� `iffiq�nb_g)�\on�ni�l_nolh�ni�nb_

Ahmgcha_l)� .6548� 00*3+�
Ahmgcha_l)� .6547� 06+�
Ahmgcha_l)� .6547� 06*1-+�
Ahmgcha_l)� .6547� 1/+�

åXHcnnf_)� .6547� 66*.--+�
Ahmgcha_l)� .66/7� 54*5+
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f[h^�[h^�lol[f� fc`_mnsf_m+� Cb[h[c[h�qig_h�nl[^_lm)�biq_p_l)� m__e�ni�jfioab�nb_cl�jli`cnm�

\[]e� chni� nb_cl�\omch_mm_m� ch�nb_�bij_� [h^� _rj_]n[ncih�nb[n� nb_cl� ^[oabn_lm�qcff� \_]ig_�

mo]]_mm`of�nl[^_lmXW�Biffiqcha�nbcm)�nb_s�i``_l�nb_�a_h_l[fcm[ncih�nb[n�g_h�ch�S_mn�=`lc][�

mojjiln�nb_cl�qcp_mç)�[h^�`_g[f_�l_f[ncihmç)� nl[^cha�[]ncpcnc_m)�\on�nb[n�g_h�ch�A[mn�=`lc][�

g[s�qcnb^l[q�mojjiln�`lig�nb_cl�qc`_�c`�nb_s�[l_�[\f_�niXW

Ni\_lnmih�]ih]fo^_m�nb[n�nb_s�g[s�q_ff�b[p_�gil_�ch^_j_h^_h]_�`lig�nb_�g_h�[m�[�l_mofn�

i`�_[lhcha�nb_cl�iqh�gih_s)�\on�nb[n�nb_s�q_l_�hi� lc]b_l)�q_ff� i``�il�gil_� `ii^� m_]ol_)�

\_][om_�g_h�i`n_h�mcgjfs�qcnb^l[q�nb_cl�mojjiln+�Pb_s�b[p_�ihfs�qih�ånb_�`l__^ig�ni�\_�

jiilçX(+� Pbcm� [a[ch� cm� mcgcf[l� ni� ][m_m� [n� Ieig[tc� qb_l_� qig_h� m_ffcha� g_^c]ch_� il�

`cl_qii^�[l_�ch�]b[la_�i`�nb_cl�iqh�ch]ig_)�[h^�[l_� f_mm�l_fc[hn�ojih�nb_�g[f_�]ihnliff_^�

fcp_mni]e� _]ihigs+� Eh� inb_l�q[sm� nb_� qcnb^l[q[f� i`�fcp_mni]e� `lig� nb_� [b`T� ni� gil_�

^cmn[hn�][gjm)� [h^� mo\m_ko_hn� l_fc[h]_� ojih�qig_hçm� ch]ig_� ni�g__n�biom_bif^�h__^m�

]i*ijnm� qig_hçm� nl[^cha� chni� mojjilncha� nb_� g[f_� ]ihnliff_^� j[ln� i`� nb_� biom_bif^�

_]ihigs+

J_p_lnb_f_mm� nb_� m_nnf_^� fc`_mnsf_� [n�Ieig[tc� i``_lm�qig_h�[�hog\_l�i`�[^p[hn[a_m� [h^�

m_p_l[f�jl_`_ll_^�ni�fcp_�]fim_�ni�nb_�inb_l�m_nnf_g_hnm+�Piq[l^m�nb_�_h^�i`�gs�`c_f^qile�[�

hog\_l�i`�biom_bif^m� [n�I[b[g\[f[q_�\ioabn�jfinm� [n�I[tch^_�qcnb� [�pc_q�ni� m_nncha�

oj�big_m� nb_l_+� Pb_s�jf[hh_^� ni� e__j� nb_cl�][nnf_� [n�I[b[g\[f[q_�\on� `il�gimn� i`�nb_�

qig_h�[h^�]bcf^l_h�ni� fcp_�[n�I[tch^_+� Oig_�i`�nb_�qig_h�qbi�q_l_� ni�gip_� nif^�g_�

nb[n�nb_s�qiof^�jl_`_l�ni� fcp_�h_[l�nb_�pcff[a_�\_][om_� cn�b[^� [�m]biif)� ]bol]b�[h^�]fchc]�

[h^�\_][om_�cn�q[m�_[mc_l�ni�\os�`ii^�nb_l_XX+

>obf�[h^�Dig_qii^�[lao_�nb[n�j[nn_lhm�i`�gcfe� m[f_�\s�Bof[hc�qig_h� ch�>olech[�B[mi�

][h� \_� _rjf[ch_^� qcnb� l_`_l_h]_� ni� qig_hçm� h__^m� [fih_� gil_� nb[h� l_]_hn� _limcih� i`�

fcp_fcbii^m+� Pb_s� `ioh^�nb[n�gcfe� m[f_m� [l_� ]iggih�[gihamn�Bof[hc�qig_h�ch�>olech[

Ni\_lnmih)� .6627� ..2+�
Diom_*Ic^[g\[)� .6627� 6/+�
Ni\_lnmih)� .6627� ..4+�
Ehn_lpc_q)�IGS� .2,2,63+
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B[mi+�Pbim_�qbi�^c^�hin�m_ff�gcfe�q_l_�_cnb_l�nb_�m_]fo^_^�qcp_m�i`�p_ls�q_[fnbs�g_h�il�

q_l_� sioha�qcp_m� qbim_� `clmn� ]bcf^� q[m� mncff� [� `_q�gihnbm� if^+� O[f_m� q_l_� hin� fiq_l�

[giha�gi^_l[n_fs�q_[fnbs�qig_h�ch�nb_�q_n�m_[mih�[m�Oce[h[�Xg�T_�b[p_�jl_^c]n_^�&j[a_�

.3-'+�Ehmn_[^)�gi^_l[n_fs�q_[fnbs�qig_h�q_l_�m_ffcha�gil_�gcfe�ch�nb_�q_n�m_[mih+

Pbcm�niie�jf[]_�ch�nb_�]ihn_rn�i`�̂ cpc^_^�l_mjihmc\cfcns�`il�`ii^�jlipcmcih)�qb_l_�g_h�[l_�

_rj_]n_^� ni� jlipc^_� nb_� ^[cfs� gcff_n)� [h^� qig_h� nb_� l_fcmb� ni� _[n� qcnb� cn+� Sig_h�

]ihnliff_^�nb_�gcfe�jli^o]_^�[h^�qiof^�om_� mig_� `il�nb_�`[gcfs� `ii^�\on�]iof^�]ihp_ln�

_r]_mm�gcfe� chni� nb_cl�iqh�q_[fnb+� O[f_m� b_l_�q_l_� l[nb_l�^lcp_h�\s�qig_hçm�h__^m� `il�

nb_cl� iqh� j_lmih[f� q_[fnb� [h^� jimm_mmcihm� [h^� `il� aii^m� `il� nb_cl� ]bcf^l_h+� Pbcm� cm�

jimmc\fs�_hb[h]_^�\s�nb_�chm_]olcns�i`�g[llc[a_�[h^�bcab�^cpil]_�l[n_m�[giha�nb_�Bof[hc+�

E`�̂ cpil]_^)�[�qig[h�g[s�ihfs�l_n[ch�`lig�[�g[llc[a_�qb[n�mb_�b[m�\ioabn�b_lm_f`+

Pb_� [onbilm� [lao_� nb[n� _rjf[h[ncihm� gomn� n[e_� chni� []]iohn� nb_� a_h^_l� l_f[ncihm� i`�

jli^o]ncih� nb[n� ^igch[n_� gcfe� m[f_m+� Pb_s� hin_� nb[n� inb_l� qlcn_lm� b[p_� jilnl[s_^� gcfe�

m[f_m� [m� ^lcp_h� \s� mfiqfs� ch]l_[mcha� jip_lns� [h^� b[p_� hin� n[e_h� chni� []]iohn�qig_hçm�

[onihigiom�h__^�`il�gih_s�ch^_j_h^_hn�i`�g[f_*]ihnliff_^�^ig[chm+�Bof[hc�qig_h�om_�

gcfe� m[f_m� [m� [�q[s� i`�a_h_l[ncha� nb_cl� iqh� jlcp[n_� ch]ig_� qbc]b� nb_s� ][h� mj_h^� ih�

aii^m�qbc]b�nb_s�iqh�ch^_j_h^_hnfs�i`�g_h+

O[f_m� [n�Ieig[tc� nb_l_`il_�g[s�hin�\_� mcgjfs�^lcp_h�\s�`[gcfs� cgjip_lcmbg_hn�\on�\_�

cgjiln[hn� `il� qig_hçm� iqh� h__̂ mÑ +� Diq_p_l)� ch� nb_� ]ihn_rn� i`� l_f[ncp_fs� mo^^_h�

cgjip_lcmbg_hn� ^o_� ni� _pc]ncih� &[m� ijjim_^� ni� nb_� chmc^ciom� `il]_m� i`� al[^o[f�

gi^_lhcm[ncih� nb[n�>obf� [h^�Dig_qii^� [l_� l_`_llcha� ni'� cn� ]iof^� [fmi� \_� nb_� ][m_� nb[n�

_pc]ncih� b[m� ][om_^� jli\f_gm� `il� qig_h� \_][om_� cn� b[m� ][om_^� mig_� ni� mj_h^� nb_cl�

jlcp[n_�ch]ig_�ih�h__^m�jl_pciomfs�g_n�\s�g_h+

Ç �S[n_lm*>[s_l�l_jilnm� nb_� m[g_� `il�Bof[hc� ^[cls*qig_h� ch�Jca_lc[+� Ob_� hin_m� ih_� ch`ilg[hn�qbi� nif^� b_l�nb[n� ãgcfe�
q[m� nb_�gimn� cgjiln[hn�jli^o]n�i ` �nb_� b_l^�[m� `[l�[m� nb_�qig_h� [m� ch^cpc^o[fm�q_l_� ]ih]_lh_^� \on� nb[n� fcp_mni]e�m[f_m�
q_l_�gil_�cgjiln[hn�`il�nb_� `[gcfs�[m�[�qbif_å� %.6527� .6&+
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L[mnil[fcmnm�[h^�ol\[h�fcp_fcbii^m

E�b[p_�[lao_^�jl_pciomfs�nb[n�j[mnil[fcmg�cm�jl_][lciom+� En�cm�]b[l[]n_lcm_^�\s�[�åmfioabcha�

i``� i`�nbim_� qbi� b[p_� fimn� nb_�g_[hm� ni� ]ihncho_� [m� j[mnil[fcmnm(%+� Ako[ffs� nbim_� qbi�

l_\ocf^�nb_cl�b_l^m�[l_�[\f_�ni�l_nolh�ni�j[mnil[f�fcp_fcbii^m(X

L_ijf_� `il]_^� ion� i`� j[mnil[fcmg� b[p_� nolh_^� ni� ol\[h� fcp_fcbii^m� mch]_� niqhm� `clmn�

\_a[h(W�Jiq�ol\[h�ch]ig_m�[l_�_p_h�gil_� cgjiln[hn�ni�j[mnil[fcmnm�`[]cha�]b[ha_+�@[bf�

[h^�Ddiln�hin_� nb[n� f[\iol�gcal[ncih�ni� `ch^�qile� [`n_l� ^lioabn� cm� [� ]iggih� `_[nol_(X�

>inb�@[bf�[h^�Diaa�\inb�hin_^�nb[n�gcal[hn�f[\iol�b[^�ch]l_[m_^�al_[nfs�[giha�>il[h[�

j[mnil[fcmnm� [`n_l� nb_� Obc`n[� q[lm(W� Bl[nech� i\m_lp_^� ]ihmc^_l[\f_� m_^_hn[lct[ncih� [h^�

ol\[h�aliqnb�ch�I[lm[\cn�@cmnlc]n�`iffiqcha�nb_� m[g_�^cmnol\[h]_m)� [h^�[m�[�l_mofn�i`�nb_�

ch]ig_� _[lhcha� ijjilnohcnc_m� niqhm� [``il _̂^(Ñ+� L_lfip� l_]il^m� hog_liom� q[a_� _[lhcha�

di\m�nb[n�q_l_�mioabn�\s�O[g\olo�g_h(W�Ql\[h�fcp_fcbii^m�[l_�[fmi�jin_hnc[ffs�cgjiln[hn�

`il� j[mnil[f� qig_h+� @[bf� l_jilnm� [� p[lc_ns� i`� mnl[n_ac_m� `clig� m_ffcha� `\eTT%� ni�

]ioln_m[hmbcj)� ni� a[nb_lcha� `il_mn� jli^o]nm)� il� n[echa� ch� [h^� fiiecha� [`n_l� m]biif�

]bcf^l_h((+� Bl[nech�[h^�Ogcnb�hin_�[�p[lc_ns�i`�ol\[h�i]]oj[ncihm� `il�N_h^cff_�qig_h� ch�

hilnb_lh�G_hs[(W

@l[mnc]� ]b[ha_�][h�\lcha�[\ion�qc^_mjl_[^� ^_j_h^_h]_�ih�q[a_� f[\iol�[h^� l_gcnn[h]_m�

`lig�gcal[hn� f[\iol+� >ihnx�b[m� _r[gch_^� nb_� ^_p_fijg_hn�i`�gcal[hn� f[\iol� mojjfscha�

nb_� gch_m� i`�I[olcn[hc[X+� D_� [lao_m� nb[n� nb_� j[mnil[f� mi]c_nc_m� qbi� hiq� mojjfs� nb_�

f[\iol�q_l_�^_mn[\cfcm_^�\s�]ihko_mn�\_`il_�nb_� .61-m)�[h^�[`n_l�nb[n�_rj_lc_h]_^�[�m_lc_m�

i`�q[lm� [h^� ^lioabnm� qbc]b�g[^_� cn� h_]_mm[ls� ni� m__e� [fn_lh[ncp_� `ilgm� i`�ch]ig_+� Eh

'$� S[ff_l)� .6437� 202+
'X�=h^_lmih)� .6557� /2.*2+
'X�S[ff_l)� .6437� 204*5+
'$$�@[bf�[h^�Ddiln)� .6467� /6
'X�@[bf)� .6467� /./8�Diaa)� .65-7� 0-4*5+
'Ç�Bl[nech)� .66/7� ./.*/)� ./1+
'$X�L_lfip)� .6547� ./-+
''�@[bf)� .6467� /2-*2+
'X�Bl[nech�[h^�Ogcnb)� .6627� 115*6+�

>ihnx)� .642+
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P[ht[hc[�I[^^ir�b[m�nl[]_^�nb_�lcm_�i`�gcal[hn�f[\iol�[giha�nb_�CiaiXå+�D_�mbiqm�nb[n�

f[\iol�gcal[ncih�q[m� chcnc[n_^� ch� ]ifihc[f� ncg_m� `iffiqcha� ^lcp_m� ni� ]ihm]lcjn� f[\iol_lm�

[h^�mif^c_lm�`il�nb_�q[l�_``iln+�D_�[lao_m�nb[n�nb_�j_ijf_�f_`n�ni�m__e�qile�\_][om_�i`�nb_cl�

jip_lns)� \on� nb[n� nb_� [\m_h]_� i`�[� qile� `il]_� nb_h� _hb[h]_^� nb_� q[hn� i`� nbim_� qbi�

l_g[ch_^XX

Eh� nb_�S_mn�=`lc][h� O[b_f� m_[mih[f�gcal[ncih�ni� niqhm� il�jlimj_liom� lol[f� [l_[m� ch� nb_�

mionb� cm� q_ff� ch]iljil[n_^� chni� lol[f� `[gcfc_m� fc`_� ]s]f_m� [h^� molpcp[f� mnl[n_ac_m%X�

Ical[ncih�`c%ig�nb_�bchn_lf[h^�ni�niqhm�ih�nb_�gil_�jlimj_liom�]i[mn�cm� fiha*_mn[\fcmb_^+�

Ical[ncih�cm�\inb� fiha�n_lg)� n[echa�j_ijf_�[q[s�`il�m_p_l[f�s_[lm� [m�j[ln�i`�nb_cl�][l__lm�

[h^� fc`_*]s]f_)� [h^� m_[mih[f)� \ocfn� chni� nb_� [hho[f� j[nn_lh� i`�gcal[ncih� [h^� fcp_fcbii^�

]b[ha_XW� Eh�]ihnl[mn�ni�A[mn�=`lc][)� nb_� fiha�^ls�m_[mih�i`�nb_� O[b_fc[h�]fcg[n_)� [h^�nb_�

^c``c]ofns� i`�jl[]ncmcha� ^ls*f[h^�[alc]ofnol_)� oh^_ljchm�bcab� l[n_m� i`�f[\iol�gcal[ncih� ch�

S_mn�=`lc][h�j[mnil[fcmnm+

En� cm� ^c``c]ofn�ni� m[s�biq�j_lg[h_hn� [�]b[ha_�l_]iolm_�ni�ol\[h� fcp_fcbii^m� l_jl_m_hnm� ch�

[h� A[mn� =`lc][h� ]ihn_rn+� S[ff_l� l_]il^m� nb[n� [� hog\_l� i`� I[[m[c� qig_h� gip_^�

j_lg[h_hnfs� ni� niqhm� `iffiqcha� nb_� ^cm[mn_lm� i`�nb_� nolh� i`� nb_� f[mn� ]_hnols+� D_� [fmi�

l_jilnm� [�pcmcn� i`�nb_m_� ol\[hcm_^�qig_h� ni�BT\Uba� Kf[h[h[� [h^� moaa_mnm� nb[n� nb_� pcmcn�

q[m�ch�il^_l�ni�g[chn[ch�fchem�qcnb�nb_�lol[f�j[mnil[f�]iggohcnsXX�@[bf�[h^�Ddiln�moaa_mn�

nb[n� `clmn� a_h_l[ncih�gcal[hnm� m__echa�qile� m__� cn� [m� [� n_gjil[ls)� åmnij*a[jç� mnl[n_asXX�

@[bf� moaa_mnm� nb[n�jiil_mn�>il[h[)� j[lnc]of[lfs� nb_� O[eos_�>il[h[)� g[s� \_� ^lc`ncha� i``�

j_lg[h_hnfs�ni�niqhm�il�ni�`ilg�[�lol[f�jlif_n[lc[n�mbiof^�qile�\_�[p[cf[\f_Ñ X+�Ddiln�hin_m�

nb[n� mg[ff� niqhm�jlipc^_� fi]c� `il�j[mnil[fcmnm� ni� jolmo_�[�hog\_l�i`�_]ihigc]� mnl[n_ac_m

I[^^ir)� .66.+
I[^^ir)� .66.704*6+
l_`m�ni�\_�m_f_]n_^�`lig�[�hog\_l�G[n�a[p_�g_�
l_`m�ni�\_�m_f_]n_^�`lig�[�hog\_l�G[n�a[p_�g_
S[ff_l)� .6557� .-.+
@[bf�[h^�Ddiln)� .6467� /6+�
@[bf)� .6467/.0
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[h^� nb_s� [l_� nb_� `i]om� i`�^cp_lmc`c][ncih�i`�fcp_fcbii^m� nb[n� \[]e*oj� _rcmncha�jli^o]ncih�

msmn_gmXÑ+

C_h_l[ffs)�l_f[ncihm�\_nq__h�ol\[h�[h^�lol[f�[l_[m�ch�A[mn�=`lc][�b[p_�\__h�]b[l[]n_lcm_^�

\s�go]b�]ihnchocns+�Pbim_�gipcha�ni�niqhm�g[chn[ch�mnliha�fchem�qcnb�nb_�lol[f�[l_[m)�mi�

go]b�mi�nb[n�Ds^_h�[lao_m�nb[n�niqhm�b[p_�\_]ig_� ch]l_[mchafs� ålol[fct_^ç� [m�nb_s�b[p_�

aliqh�ch�mct_X+�D_�mn[n_m7

å\_][om_�niqh�cm�ni�gimn�=`lc][hm�mncff�ihfs�[�jf[]_�ni� fcp_�[h^�hin�åbig_ç)�

nb_� mi]c[f� ilc_hn[ncih� i`� nb_� \ofe� i`� =`lc][çm� ol\[h� jijof[ncih� b[m�

l_g[ch_^� lol[f+� ?cns*^q_ffcha� =`lc][hm� b[p_� hin� ^_p_fij_^� nb_� mj_]c`c]�

ilc_hn[ncih�nb[n�cm�nsjc][f�i`�niqhmj_ijf_�ch�inb_l�j[lnm�i`�nb_�qilf^+

Eh�P[ht[hc[�nb_�ijjilnohcnc_m�i`�_[lhcha�ch]ig_�`lig�ol\[h�[l_[m�[l_�aliqcha+� Eh�@[l�_m�

O[f[[g�nb_l_�b[m� \__h�[�]ihmc^_l[\f_� aliqnb� ch�nb_� hog\_l� i`�sioha�g[f_�I[[m[c� [h^�

L[l[eosi�j[mnil[fcmnm�qbi�[l_�`ch^cha�qile�[m�q[n]bg_h�[h^�ao[l^m�ch�nb_�]cns+�Pbcm� cm�[�

l_]_hn�jb_hig_hih�nb[n�q[m�i\m_lp_^�\s�]iff_[ao_m� [h^�l_mc^_hnm�i`�nb_�]cns)� [fnbioab�E�

ehiq�i`�hi�jo\fcmb_^�l_m_[l]b�ih�nb_�]b[ha_+

@_mjcn_� nb_m_� nl_h^m)� [h^� nb_� cgjiln[h]_� i`�hih*lol[f� fcp_fcbii^m� _fm_qb_l_)� l_jilnm� i`�

mc\fcham�m__echa�ol\[h�i]]oj[ncihm�[l_�l_g[le[\f_�`il�nb_cl�[\m_h]_�[n�Ieig[tc+�D[l^fs�

[hs� i`�nb_� mc\fcham� l_jiln_^� ch� nb_� mc\fcha� molp_s�q_l_� l_jiln_^� ni� fcp_� ch� niqhm)� il� [m�

b[pcha�ol\[h�i]]oj[ncihm�&P[\f_�3+4'+�Pb_�nqi� åhih*lol[fç� fcp_fcbii^m�nb[n�q_l_�l_jiln_^�

q_l_�ih_�mif^c_l�[h^�ih_�g_^c]ch_�m_ff_l+

Sb_h�E�chn_lpc_q_^�sioha�g_h�[\ion�qile�ch�nb_�niqhm�nb_s�g[chn[ch_^�nb[n�p_ls�`_q�i`�

nb_g� q_hn� nb_l_åÄW� E� ihfs� b_[l^� i`� nbl__� ^icha� mi8� nb_s� q_l_� qilecha� [m� q[n]bg_h+

Ddiln)� .66-7� .25+
Ds^_h)� .6537/.+
Ds^_h)� .6537� /-+
Clioj�^cm]ommcihm� ..,2,638� .1,2,638� 5,4,63+
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mcmn_lm)� c_� ih� nb_� lcabn� b[h �̂ mc^_� i`� nb_� n[\f_+� Pbcm� cm� \_][om_� gil_� qig_h� q_l_�
chn_lpc_q_^�nb[h�g_h�%65�qig_h)�/2�g_h&�[h �̂\_][om_�qig_h�q_l_�go]b�gil_�fce_fs�ni�
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nb_� g[e_*oj� i`�nb_� m[gjf_� %[jj_h^cr� nqi&+� =m� nb_l_� cm� fcnnf_� ^c``_l_h]_� \_nq__h� nb_�
jl_^c]n_^�[h �̂[]no[f�^cmnlc\oncih�i`�mc\fcha�aliojm�ih_�][h�[mmog_�nb[n�_cnb_l�j_ijf_�q_l_�
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Knb_lqcm_� nb_� ihfs� ol\[h� fcp_fcbii^m� q_l_� nb_� cnch_l[hn� g_^c]ch_� m_ff_lm)� [h^� nb_s�

ij_l[n_^�`lig�[�lol[f�\[m_�[h^�q_l_�nl[hmc_hn�pcmcnilm�ni�niqhm+

Pbcm�jim_m�[�^cf_gg[+� E`�nb_l_�cm�[�a_h_l[f�ch]l_[m_�ch�ol\[h�qile�[gihamn�I[[*mj_[echa�

j[mnil[fcmnm)� qbs� [l_� nb_� j[mnil[fcmnm� [n�Ieig[tc� hin�g_hncihcha� cn<� En�g[s�\_� jimmc\f_�

nb[n�j_ijf_�q_l_�domn�hin�n_ffcha�g_�[\ion�ol\[h�fcp_fcbii^m8�nb_s�g[s�b[p_�nbioabn�nb[n�cn�

q[m� hin� cgjiln[hn� ni� n_ff� g_� [\ion� cn+� =fn_lh[ncp_fs� nb_l_� g[s� \_� [� mncag[� [nn[]b_^� ni�

ol\[h� fc`_� [h^� j_ijf_� g[s� b[p_� \__h� e__jcha� mcf_hn)� il� _fm_� b[^� `ilainn_h)� [\ion� nb_�

j_ijf_�qbi�q_l_�hiq�ch�nb_�niqhm+

Pb_� f[mn� jimmc\cfcns� cm� mfcabn+� En� cgjfc_m� nb[n� `ilg_l� j[mnil[fcmnm� fcpcha� ch� niqhm� b[p_�

mig_biq�^lijj_^� ion� i`�j[mnil[f� mi]c[f� h_nqilem+� Pbcm� cm� hin�jl_^c]n_^� \s� nb_� a_h_l[f�

j[nn_lh� i`�=`lc][h�ol\[hcm[ncih)� hil� \s� nb_� bcmnilc][f� n_h[]cns� i`�j[mnil[f� mi]c_ns+� Diaa�

hin_^�nb[n�nb_�>il[h[�gcal[hnm�omo[ffs�l_nolh_^�[`n_l�[�`_q�s_[lm�[h^�nb[n�ihfs�[�`_q�åa_n�

fimnã ÄX+�Jih_nb_f_mm)�acp_h�nb_�[\m_h]_�i`�ol\[h�fcp_fcbii^m�l_jiln_^�`il�nb_m_�mc\fcham)� cn�

cm�h_]_mm[ls�ni�]limm*]b_]e�ni�m__�c`�nbcm�b[m�i]]oll_^+

E� om_^� nb_� mc\fcha�^[n[�ni� ]igj[l_� nb_�jlijilncihm� i`�\linb_lm� [h^� mcmn_lm� l_jiln_^)� qcnb�

nbim_�jl_^c]n_^�`lig�[�m[gjf_�i`�nbcm�nsj_�&m__�]b[jn_l�nqi)� j[a_�33)� [h^�[jj_h^cr� nqi'+�

Pbcm� ^_n_]nm� å^lijionç� c`�qig_h�q_l_� f_[pcha� ch�[jjl_]c[\fs�al_[n_l�hog\_lm� nb[h�g_h)�

il�pc]_� p_lm[+� En�qiof^�\_�g[hc`_mn� c`�nb_l_�q_l_� al_[n_l� jlijilncihm� i`�g_h� il�qig_h�

jl_m_hn� nb[h� _rj_]n_^+� Ji� _pc^_h]_� i`�gcmmcha� mc\fcham� q[m� `ioh^8� nb_� g[e_*oj� i`�

\linb_lm� [h^� mcmn_lm� cm� [m� _rj_]n_^� &P[\f_� 3+5'+� Pbcm� mbiqm� _cnb_l� nb[n� hi� [jjl_]c[\f_�

hog\_lm�i`�ih_�alioj�q_l_�^lijjcha�ion�il�nb[n�g_h�il�qig_h�[l_�^lijjcha�ion�ch�_ko[f�

jlijilncihm+

En�cm�mncff�jimmc\f_�nb[n�j[mnil[fcmnm�qbi�q_l_�`il]_^�ni�f_[p_�nb_�_hpclihm�i`�Ieig[tc)�[h^�

qbi� q_l_� hin� m[gjf_^� ch� nbcm� molp_s� [l_� ch]l_[mchafs� nolhcha� ni� hih*lol[f� fcp_fcbii^m+

Diaa)� .65-70-5+



.6/

Kh_�jli\f_g�qcnb�nb_m_� ^[n[� cm�nb[n�nb_s�[l_� \[m_^� ih� mc\fcham�qbi� [l_�bcabfs� ]fomn_l_^�

[lioh^� nb_� N_m_lp_� &I[j� 1+3� j[a_� ..6'+� Knb_l� qile� ih� gcal[ncih� mbiqm� nb[n�

i]]oj[ncihm)� [h^� gcal[ncih� mnl[n_ac_m)� [l_� [fmi� bcabfs� ]fomn_l_^ç X� L_ijf_� p_hnol_� chni�

niqh�ni�^i�qb[n�nb_cl�h_cab\iolm�^i+�Sb_l_�hih_�b[p_�s_n�nlc_^�inb_lm�g[s�hin�p_hnol_+�

?ihm_ko_hnfs�[n�Ieig[tc� cn� cm�jimmc\f_� nb[n�inb_l� `[gcfc_m� ch�inb_l�]fomn_lm�qbc]b�q_l_�

hin�m[gjf_^�qbc]b�g[s�b[p_�mnliha_l�ol\[h�fchem�nb[h�nbim_�l_jiln_^�b_l_+�=fn_lh[ncp_fs�

cn�g[s�domn�\_� a_h_l[ffs�nlo_� nb[n� cn� cm� mcgjfs� nii� _[lfs� `il� nb_m_� ol\[h� ]ihh_]ncihm)� [h^�

ijjilnohcnc_m)�ni�^_p_fij+

N_mcmn[h]_�[h^�jlin_mn

Pb_l_� [l_� g[hs� ][m_m� i`� l_mcmn[h]_� ni� ]ihm_lp[ncih� l_acg_m� [h^� ]ih`fc]n� qcnb� nb_�

[onbilcnc_m� cgjimcha� nb_g%ÄW� =giha� j[mnil[fcmnm)� j_lb[jm� nb_� gimn� q_ff� ehiqh� cm� nb_�

][m_�i`�=g\im_fc)�qb_l_�nb_l_�b[p_�\__h�[�m_lc_m�i`�]ih`fc]nm� [h^�]igjligcm_m�ip_l�nb_�

om_�i`�e_s�^ls�m_[mih�l_miol]_m�qcnbch� nb_� L[le)� [h^�qcf^fc`_çm� om_� i`�f[h^�ionmc^_� cn%ÄW�

I[[m[c� j[mnil[fcmnm� [fmi� l_mcmn_^� nb_� _mn[\fcmbg_hn� i`�nb_� O_l_ha_nc� J[ncih[f� L[le� [h^�

mo\gcnn_^� [� g_gil[h^og� ni� nb_� Cip_lhil� i`�P[ha[hsce[� ch� qbc]b� nb_s� f[c^� ion� nb_�

cgjiln[h]_� i`�nb_� L[leçm� l_miol]_m� ni� nb_cl� fcp_fcbii m̂(ÑX+� Eh�G_hs[� Oig[fc� j[mnil[fcmnm)�

[ffiq_^�ni� fcp_� ch�nb_�J[cli\c�J[ncih[f�L[le)�j_ncncih_^�nb_�Gcha�i`�Ahaf[h^�ni�jlin_mn�[n�

nb_� mni]e� l_^o]ncihm� nb[n� nb_s� q_l_� `il]_^� ni� oh^_ln[e_%ÑX� Pb_cl� j_ncncih� q[m� [h�

cgjl_mmcp_�^i]og_hn)�]igjcf_^�\s�f[qs_lm)�\ioh^)�[h^�mo\gcnn_^�ni�>o]echab[g�L[f[]_+�

Pb_� L[f[]_� nolh_^� ^iqh� nb_cl� l_ko_mn� `il� gil_� mni]e� [n� nb_� l_]igg_h^[ncih� i`� nb_�

Cip_lhil�i`�G_hs[�?ifihs+� Oig[fcm� l_miln_^� ni�pcif_h]_� `iffiqcha� nb_� _mn[\fcmbg_hn�i`�

nb_� Gil[� J[ncih[f� L[le+� J_og[hh� b[m� ^i]og_hn_^� [� hog\_l� i`� l_f[ncp_fs� n[]cn� \on�

]ihncho[f�jlin_mnm�ni�]ihmnl[chnm�ih�l_miol]_�om_�[lioh^�=lomb[�J[ncih[f�L[le)�[h^�[]limm�

nb_� ]ihnch_hn)� fi][f� ^cmm[ncm`[]ncih� qcnb� l_miol]_� om_� ]ihmnl[chnm� i`�Llin_]n_^� =l_[m� cm

'ÇX�Dig_qii^)� .6647� cp)� 24+
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P[\f_�3+67�?ihnl[p_hncih�i`�N_m_lp_�l_aof[ncihm

Osmn_g[nc]�l_]il^m� i`�N_m_lp_*l_f[n_^�i``_h]_m� [l_� ]ih`c^_hnc[f�[h �̂ ^i]og_hn_^� ch�j[nlif� l_jilnm� [h �̂
N_m_lp_� l_]_cjn� \iiem+� Pb_� `iffiqcha� fcmn� cm� hin� ]igjf_n_� [h �̂ cm� hi� g_[mol_� i`� nb_� _rn_hn� i`�
]ihnl[p_hncih�i`�N_m_lp_�lof_m+� En�^i_m�acp_�[h�c^_[�i`�nb_�nsj_�i`�ijjimcncih�nb_�N_m_lp_�`[]_m�[h �̂nb_�
nsj_�i`�johcmbg_hn�_r[]n_^+�Pb_m_�l_]il^m�[l_�_rnl[]n_ �̂ c̀$ig�N_m_lp_�`cf_m+

Fofs�.66.7�
O_jn_g\_l�.66/7

Jip_g\_l�.6607

=jlcf� .6617
Fofs�.6617

Jip_g\_l�.6617�
Fofs�.6627�
=oaomn�.6627�
O_jn_g\_l�.6627�
K]ni\_l� .6627�
Jip_g\_l�.6627�
@_]_g\_l�.6627�
F[ho[ls�.6637

B_\lo[cs� .6637�
I[l]b�.6637�
=jlcf� .6637
I[s�.6637
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g[hc`_mn�ch�ji[]bcha�[h^�cff_a[f� ch]olmcihm�ni�]iff_]n�`cl_qii^)�qcf^�l_miol]_m�il�ni�al[t_�

][nnf_%Ñ(+

Eh� ]iggih� qcnb� inb_l� jlin_]n_^� [l_[m� nb_l_� cm� ]ihncho[f� j[mmcp_� l_mcmn[h]_� ni� nb_�

N_m_lp_çm� f_acmf[ncih� [h^� `fioncha� i`� cnm� f[qm+� =fnbioab�Ieig[tc� cm� f_mm� [nnl[]ncp_� ni�

j[mnil[fcmnm� nb[h� cn� ih]_� q[m)� nb_l_� [l_� mncff� l_miol]_m� qcnbch� Ieig[tc� cgjiln[hn� `il�

j[mnil[fcmnm� fcpcha� mig_�^cmn[h]_� [q[s�\on� mncff�qcnbch�l_[]b�i`�nb_�N_m_lp_+� L[mnil[fcmnm�

fcpcha� \_sih^� nb_� N_m_lp_� l_j_[n_^fs� l_nolh� ni� al[t_� nb_l_� cff_a[ffs+� Pbcm� cm� _mj_]c[ffs�

]iggih�`il�j[mnil[fcmnm�ch�nb_�Nopo�p[ff_s�qbi� fce_�ni�gip_�_[mn�i`�nb_�L[l_�giohn[chm�

ch� nb_� mbiln� l[chs� m_[mih)� [h^� qbi� mncff� m_n� oj� q_n� m_[mih� ][gjm� chmc^_� nb_� N_m_lp_+�

N_]il^m�i`�nbcm�[l_�mjil[^c])�[h�ch^c][ncih�cm�acp_h�\s�Dig_qii^�Xg�T_�&P[\f_�3+6'+

Kh�i]][mcihm� f[la_�hog\_lm�i`�b_l^_lm�[h^�nb_cl�fcp_mni]e�qiof^�]ih]_hnl[n_�[lioh^�nb_�

_^a_�i`�nb_�N_m_lp_+�Pbcm�omo[ffs�`iffiq_^�_rn_h^_^�^ls�m_[mihm�qb_h�j[mnil[fcmnm�qiof^�

nls�ni� om_� nb_� mnl_[gm� nb[n� mncff� ^l[ch_^�nb_� _[mn_lh� mfij_� i`�nb_�giohn[chm� [h^�qb[n_p_l�

al[tcha�l_g[ch_^�h_[l�nb_�bcffm�[h^�qcnbch�nb_�N_m_lp_+� Bil�_r[gjf_)� ^olcha�[h�_rn_h^_^�

^ls� j_lci^� ch� .66.� nb_l_� q[m� [� l_nolh�gip_g_hn� i`�j[mnil[fcmnm� chni� nb_� N_m_lp_+� Pb_�

[_lc[f� ]_hmom� i`�fcp_mni]e�n[e_h�[n�nb_� ncg_� i\m_lp_^�nb[n� nb_� [hcg[fm�q_l_� ]ih]_hnl[n_^�

[lioh^� nb_� _^a_� i`�nb_� N_m_lp_)� qb_l_[m� ch� nb_� jl_pciom� ]_hmom� i`�_[lfs� .655)� mbilnfs�

\_`il_�nb_�`ch[f�ij_l[ncih)�nb_s�b[^�\__h�i\m_lp_^�^cmj_lm_^�nblioabion�nb_�N_m_lp_%ÑÑ+

Pb_� ch]olmcih�i`�fcp_mni]e� chni� [h^�domn�[lioh^� nb_� \il^_lm� i`�nb_�N_m_lp_� l_mofn_^� ch�[�

l_h_q_^�^lcp_�ni� _pc]n�nb_�j[mnil[fcmnm+� Pbcm�j_lci^�cm�[fmi�[mmi]c[n_^�qcnb� mnl_mm� m[f_m� ch�

fi][f� fcp_mni]e� g[le_nm� [m� j[mnil[fcmnm� `ioh^� nb_gm_fp_m� ^_[fcha� qcnb� nb_� _``_]nm� i`�

^lioabn�[h^�_r]fomcih�`lig�nb_�N_m_lp_�&m__�]b[jn_l�m_p_h)�j[a_�/.3*4'+�Pb_�jl[]nc]_�i`�

_r]fomcih� cm� pcif_hn+� Pb_l_� [l_� [�hog\_l� i`�l_]il^m� i`�[fn_l][ncihm� \_nq__h�j[mnil[fcmnm�

[h^�`c_f^�mn[``�i`�nb_�C=SLP�qbi�nlc_^�ni�l_j_f�nb_�chnlo^_lm�&>ir�3+/'+

$Ç'�J_og[hh)� .66.8� .65*//0
.-6 Docmb�M[�IQ$� .6607� 3+



>ir�3+/7�?ih`fc]n�\_nq__h�N_m_lp_�mn[``)�]ihm_lp[ncih�qile_lm�[h^�b_l^_lm�

/1â'�*�/2â'�F[ho[ls�.66/+
ã3[g+� P[fe� qcnb� Iohaol_� %C[g_� S[l^_h&+� N[ha_lm� b[ �̂ ]ih`cm][n_^� qcl_� mh[l_m� [h �̂ _h]li[]bcha�
fcp_mni]e�h_[l�Jaoloha[�[h �̂b_l^_^� cn�ni�G[gjc�s[�?b[oe[+� Pb_� ][gj�q[m�[nn[]e_ �̂ ch�nb_�hcabn�\s�
chnlo^_lm+� Gcmcht[�%i``c]_l�ch�]b[la_&�q[m�\_[n_h� oh]ihm]ciom�[h �̂ m_p_l[f� inb_lm� chdol_ +̂�=ff� n[e_h�ni�
bimjcn[f�ch�O[g_+�?[oabn�nqi�jlcmih_lm+

O__gm�b_l^mg_h� ][g_� ni� \l_[e� chni� nb_� fcp_mni]e� ]igjioh^+� Pb_� l[ha_lm� l_`om_^� nb_g� _hnls+� Pb_s�
i``_l_^�nb_g�[�\lc\_+�=h�[laog_hn�_hmo_^�[h �̂nb_�b_l^mg_h�joff_^�ion�]fo\m)�loha[m�%qii^�]fo\m&�[h �̂
j[ha[m�%g[]b_n_m&)�nb[he`offs�nb_l_�q_l_�hi�aohm+å

.2â'�B_\lo[ls�.66/+
ã070-�jg�[\ion�ni�mcn�^iqh�`il�foh]b�qb_h�Iohaol_�][ffm�nb_g�ni�m[s�b_�[h �̂Il�P[lcgi�l[h�chni�ip_l�
0)---�b_[^�i`�fcp_mni]e�[n�G[p[n_n[�@[g�ih�nb_cl�l_]]_�[h �̂nb_s�[l_�nlscha�ni�]ihn[ch�nb_g+� 4�aosm�l[h�
i``�\on�nb_s�ain�0+�J__^m�b_fj�`lig�mig_�i`�iol�aosm�ncff�nb_�l[ha_lm�][h�a_n�nb_g+

D_[^�i``�qcnb�O_go)�A`[nb[�[h �̂V[e[lc[�[h �̂q_�[l_� [\ion�4�gcf_m�ion�qb_h�Iohaol_�][ffm�[a[ch�[h �̂
Bcnt�nii�*�qbiåm�[n�Gcmcq[hc�ih�bcm�q[s�ch)�Iohaol_�^_]c^_m�nb_l_�cm�`[l�nii�go]b�mni]e�[h �̂cnm�a_nncha�
nii�f[n_�[m�nb_�moh�cm�aicha�ni�m_n�miih)�b_�gomn�acp_�oj)� E�b_[^�\[]e�ni�][gj)�Pihs�i``_lm�ni� `ch^�nb_�
l[ha_lm�ch�Gcmcq[hc�[h �̂]b[m_�oj�nb_�a[g_�fills�ni�ai�[h �̂l_fc_p_�Iohaol_+�Bcnt�`ch^m�D[mm[h�[h �̂nb_s�
lioh �̂oj� nb_� aosm� [h �̂ fills+� Pb_h�b_� [h �̂D[mm[h�^lcp_� ch� ni�g__n�Iohaol_� +++� Bcnt� a_nm� [�b[f`�biol�
`fcabn�ch�\_`il_�^[le�ni�]b_]e�G[p[n_n[�mcno[ncih+�Ccp_m�fcp_mni]e�[�q[lhcha�\ott�[h �̂big_�\s�^[le+å +++

ãEh� nb_� _[lfs�gilhcha�i`�nb_� 0-X.� ^lijj_^� nb_�Gcmcg[�qile_lm� i``�ch� Gcmcq[hc� `il� nb_� ^[s� mi� nb_s�
]iof^�ai� ni� ]bol]b� [h �̂Pihs�q_hn� `fscha�qcnb�Jc]e+� Pb_s� mjinn_^� boh^l_^m� i`�b_[^� i`�_h]li[]bcha�
fcp_mni]e�b_[^cha�niq[l^m�G[p_n_n[�@[g�[h �̂ m_p_l[f� b_l^mg_h�qcnb� mj_[lm� +++� Pb_� l[ha_l� `il]_�q[m�
mjl_[ �̂nbch�[h �̂hih_�q_l_�ch�nb_�pc]chcns�i`�nb_�fcp_mni]e+� E`�nb_�b_l^m�b[ �̂[�]b[h]_�[n�nb_�q[n_l�nb_så̂ �
`chcmb� cn�[h �̂nb_l_å �̂\_�hinbcha�f_`n� `il�nb_�qcf^�[hcg[fm)�qbi�qiof^�nb_h�q[h^_l�ionmc^_�nb_�N_m_lp_�
[h �̂`[]_�nb_�]ihm_ko_h]_m+�Pihs�l[^ci_^�b_[^ko[ln_lm�mnl[cabn�[q[s)�\on�_p_lsih_�q[m�\oms�nlscha�ni�
`_h^�i``�nb_�`cl_�qbc]b�b[ �̂[fl_[^s�\olh_ �̂j[ln�i`�nb_�h_q�i``c]_+� Oi�b_�[ll[ha_ �̂ni�gip_�[�b[h^`of�i`�
l[ha_lm�qbi�q_l_�mn[ncih_^�[n�Gc`cceo[�*�/2�eg�`lig�om�ni�G[p[n_n[�@[g+

Pb_s�q_l_�m_n�oj�[n�G[p[n_n[�\s�/+0-�jg+� Pb_�b[h^`of�i`�l[ha_lm�[n�J^_[�*�qbc]b� cm� ih�nb_�Jilnb_lh�
\il^_l� niq[l^m� H[e_� Fcj_� *� q_l_� [f_ln_^� [h �̂ nb_s� [al__^� ni� gip_� ch� \s� `iin� [h �̂ j[nlif� nb_cl�
mollioh ĉha�[l_[m+�S_�q_l_�m[ncm`c_^�[n�[�aii^�di\�^ih_+�=n�2+0-�q_�`f_q�ni�m__�biq�nb_�l[ha_lm�q_l_�
[h �̂qb_l_�nb_�_h]li[]b_lm�q_l_+�S_�mjinn_^�[�fip_fs�b_l �̂i`�0-�jfom�_f_jb[hn�b_[^cha�ni�nb_�^[g�`il�[�
l̂che+�=�]iojf_�i`�ecfig_nl_m�[q[s�nb_�b_l^mg_h�q_l_�m_nnfcha�ch�`il�nb_�hcabn+�S_�^_m]_h^_^�ni�n[e_�[�
\_nn_l� fiie� [h �̂nb_�b_l^mg_h�\_a[h�nbliqcha�mj_[lm� [h �̂ li]em� [n�nb_�jf[h_+� S_� `_[l_^�nb_� _f_jb[hn�
gcabn�hin�\_�[\f_�ni�[jjli[]b�nb_�^[g�^o_�ni�nb_�jlircgcns�i`�nb_�b_l^mg_h�`il�nb_s�[l_�lcabn�ch�nb_cl�
j[nb+

=m�q_�]cl]f_^�[�f[mn�ncg_�ni�joff�oj�[h �̂ch`ilg�nb_�l[ha_lm�[�\f[mn�][g_�bolnfcha�nblioab�nb_�[cl]l[`nåm�
qch^m]l__h� [h �̂ mb[nn_l_ �̂ cn+� Pb_� \l_[e� i]]oll_^� ih�gs� mc^_� [h �̂ E� [onig[nc][ffs� ^o]e_^� [h �̂ nb[he�
aii^h_mm�Pihs�e_jn� `fscha)� b_� ]on� nb_� jiq_l�[�\cn� [h �̂ `f_q� mnl[cabn� [h �̂ f_p_f� \_`il_� joffcha�oj� `il�
gil_�[fncno^_+�Ap_lsih_�q[m�ie[s�\on�nb_�]igj[mm�q[m� fimn�[h �̂nb_�qch^m]l__h�b[ �̂[�boa_�bif_�%ch&�cn)�
b[f`�nb_�hilg[f�mct_+� En�fiie_^�fce_�[h �̂mioh^_^�fce_�[�\off_n�bcn�om�\on�q_�`ioh^�jc_]_m�i`�li]e�chmc^_�*�
[�fo]es�mbin<å

Arnl[]nm�`lig�J_qmf_nn_l�2+�Gcg�Affcm)�`c_f^�qile_l�i`�nb_�C=SLP)�O_jn_g\_l�.66/+

Oiol]_7�Dig_qii^�M[�IT"� .6647�ijjimcn_�j[a_�2/+
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=hinb_l�^ls�j_lci^�i]]oll_^�mbilnfs�[`n_l�nb_� `c_f^�qile�q[m� `chcmb_^+� Pb_� _rn_h^_^�^ls�

m_[mih�i`�_[lfs� .664�f_^�ni� f[la_�b_l^m�i`�][nnf_�q_mn�i`�nb_�giohn[chm�fiiecha�`il�al[tcha�

[h^�q[n_l+�@l�?i_�i\m_lp_^� .-)---�L[l_�[h^�I[[m[c� mni]e�]ih]_hnl[n_^�[lioh^�nb_�ihfs�

[p[cf[\f_� q[n_l� chmc^_� nb_� N_m_lp_ Ñ+� Is� ]iff_[ao_� Dcf^[� Gcq[mcf[� qbi� q[m� mncff� ch�

Gcmcq[hc)�^_m]lc\_^�[�mcgcf[l�mcno[ncih�[lioh^�nb_�_^a_�i`�nb_�N_m_lp_7

åDoeo� Gcmcq[hc� b[fc� hc� g\[s[� e[\cm[� m[h[� n_h[� m[h[+� I[bch^c� sin_�

s[fcij[h^q[�Jdcli�gpo[�cfcei[htc[�s[fcq[e[�gini�s[e[q[�e[g[�d[hc�e[po�

f[� I&eig[tc'� C&[g_'� N&_m_lp_'+� Jaig\_� hschac� m[h[� h[� tin_� eonie[�

Nopo)� Gcn_ni� tcg_d[[�h^[hc� s[�Gcmcq[hc� h[�tch[e[[�G[g\c� s[� Ocg\[�h[�

Ieig[tc+�Vin_�tch[eod[�eohsq[�g[dc�gni�J[eig\i�Gcmcq[hc+�Vch[j[h^[�

doo�b[^c� eq_hs_� miol]_� jichn�Itcg\i� h[�J[eig\i� Ncp_l+� Bodi� m[h[� +++

&T'�[h[eof[�j_m[�m[h[�eonie[�S[g[m[c�eohsq_mb_[�gc`oai�s[i�h[�q[e[_�

Gcmcq[hc�q[mc_h^_�g[_hi�s[�og\[fc�h[�g[mb[g\[+�S[no�q[g_jcaq[�h[�

q[g[m[c� q[hifcmbc[� g[t[i� g[mb[g\[hc� cfc� haig\_� mctc`_+� S[h[og_�

q[h[`o[n[� gm_f_� +++� I&eig[tc'C&[g_'N&_m_lp_'� eq[� m[\[\o� q[h[q[e_�

q[h[iaij[�q[e[fc�q[fci�boei+ç %

Gcq[mcf[�[fmi� i\m_lp_^�nb[n� cn�q[m�jimmc\f_� ni� \os�[�]iq�`il� [� `_q�nbiom[h^)� il�_p_h�[�

`_q�boh^l_^�mbcffcham)� [h^�nb[n�nb_l_�q[m�[�mol`_cn�i`�g_[n�[p[cf[\f_+�=�>lcncmb�diolh[fcmn�

^_m]lc\_^�nb_�jf[]_�[m�å[�f[h^�fcnn_l_^�qcnb�`fs*ch`_mn_^)�mnchecha�[hcg[f�][l][mm_mç E

Pb_� n_hmcihm� [h^�jli\f_gm� ^_m]lc\_^� ch� nb_m_� ][m_m� [l_� jli\[\fs)� ch� nb_� `clmn� chmn[h]_)�

f[la_fs�[�`cg]ncih�i`�nb_�^lioabn)�hin�i`�nb_�_r]fomcih�jifc]s+�Pb_s�cffomnl[n_)�biq_p_l)�nb_

 Ç�Gcq[mcf[�j_lm+� ]igg+� 1,/,648�?i_�ni�nb_�A^cnil�i ` �nb_�K\m_lp_l)� .2,1,.664+
$� � =n�Gcmcq[hc� nbcham� [l_� ]igjf_n_fs� [h^� onn_lfs� [q`of+� =ff� nb_�g[ct_� nb[n�q[m�jf[hn_^� [n�Jdili� %h_[l�G[jcg\c&� qb_h�
nb_�l[chm�q_l_�\_achhcha�b[m�\__h�\olhn�oj� fce_�nb_�al[mm� chmc^_�nb_�N_m_lp_+�I[hs�]iqm�b[p_� ]ig_�[h^�[ff� `lig�Nopo�
[h^�Gcn_ni+�Pb_såp_�n[e_h�ip_l�Gcmcq[hc�[h^� mn[s�[n�G[gjc�s[�Ocg\[�[h^�Ieig[tc+� Pb_s�b[p_�[ff� ]ig_�ni�q[n_l�[n�nb_�
J[eig\i�Gcmcq[hc�lcp_l+� Oig_�b[p_�]fcg\_^�oj�ni�^lche�^cl_]n�`lig�nb_�miol]_+� Pbcm�][om_m� nolgicf� [h^�T�b[m�n[e_h� [�
fin�i ` �\lc\_m�`lig�nb_�I[[m[c�qbi�q[hn�ni�q[n_l�nb_cl�][nnf_�[h^� mn[s�[n�Gcmcq[hc� [h^�hin�ai� ni� [l_[m�`[l�`lig�nb_�`[lgm+�
L_ijf_� b[p_� \__h� \_[n_h� \s�I[[m[c� qbi� [l_� `__^cha� nb_cl� ][nnf_� ih� nb_cl� `[lgm� ch� il^_l� nb[n� nb_� ]iqm� ^ihån� ^c_+� I_h�
b[p_� ni� ]iff_]n�I m_f_� %[�qcf^� `ii^&� `lig�nb_�N_m_lp_� \_][om_� nb_�qig_h� [l_� [`l[c^� i ` �[ff� nb_� `c_l]_� ]b[l[]n_lm� mn[scha�
ion� ch�nb_�\omb+�Gcq[mcf[�j_lm+]igg+�1,/,.664+�Cl[gg[l�[h^�mj_ffcha�[m� ch�nb_�ilcach[f+

Fibhmnih)� .664+
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`[]n�nb[n�nb_l_�[l_�i]][mcih[ffs�mnliha�jl_mmol_m�nb[n�`il]_�g[hs�[hcg[fm� chni�[h^�[lioh^�

nb_� N_m_lp_)� [oag_hncha� nb_� ]ihncho[f� j[mmcp_� l_mcmn[h]_� [h^� f_[^cha� ni� ]ihmc^_l[\f_�

]ih`lihn[ncih�il�ij_h�^cml_a[l^�`il�N_m_lp_�l_aof[ncihm+

Pb_l_� cm� [fmi� _pc^_h]_� i`�gil_� ila[hcm_^� [h^�jf[hh_^� ijjimcncih�ni� nb_� _pc]ncih+� Pb_l_�

[l_� ^_n[cf_^�l_]il^m�i`�nbcm)� [h^� nb_s�jlipc^_� [hinb_l� ch^c][ncih�i`�nlio\f_� [h^�g[n_lc[f�

fimm�`iffiqcha�_pc]ncih+�Pb_�l_]il^m�[l_�p[fo[\f_�\_][om_�nb_s�jlipc^_�[h�chmcabn�chni�nb_�

\ocf^�oj� [h^�^_p_fijg_hn�i`�l_mcmn[h]_�ni� nb_� _pc]ncihm+� Diq_p_l)� nb_s�gomn�\_� nl_[n_^�

qcnb� ][oncih� \_][om_� nb_s� [l_� ij_h� ni� g[hcjof[ncih+� Pb_� _rn_hn� i`�nb_� fimm_m� ][h� \_�

_r[aa_l[n_^�il�nb_s�g[s�ihfs�l_`_l�ni�nb_�nlio\f_m�i`�[�j[lnc]of[l�alioj+�J_p_lnb_f_mm�nb_s�

^i�jlipc^_�mig_�ch^c][ncih�i`�nb_�nolh�i`�_p_hnm+

Pb_�l_]il^m�i`�jlin_mn� f[la_fs�]ih]_lh�nb_�I[[m[c� [h^�L[l[eosi�j[mnil[fcmnm� [h^�hin�nb_�

L[l_)� O[g\[[� [h^�G[g\[+� =m�q_� b[p_� m__h� ch� ]b[jn_l� nqi� &j[a_� /4*6'� nb_l_� [l_� nbl__�

l_[mihm�`il�nbcm+�Bclmn)� cn�j[lnfs�l_`f_]nm�nb_�l_f[ncp_�m_p_lcns�[h^�_rn_hn�i`�nb_�fimm_m�qbc]b�

b[^�\__h� ch`fc]n_^�ojih�nb_�^c``_l_hn�aliojm8� m_]ih^)� nb_� l_]il^m� l_`f_]n�nb_�]ih]_lhm� i`�

nb_� f[n_� Il� Bim\liie_� qbi� ]iff_]n_^� nbim_� ^[n[� `il� nb_� Ehn_lh[ncih[f� Ehmncnon_� i`� nb_�

Ahpclihg_hn�[h^�@_p_fijg_hn� &EEA@')� [h^�nbcl^�nb_�jifcnc]m�i`�]oll_hn�ijjimcncih�ni�nb_�

_pc]ncihm)�[h^�nb_�chn_lh[ncih[fcm[ncih�i`�nb_�ijjimcncih�b[m�acp_h�[�fio^_l�pic]_�ni�I[[*�

mj_[echa� aliojm)� [h^�qbc]b�b[m� ch� nolh�mb[j_^� nb_�gimn� l_]_hn� chmn[h]_m� i`�jlin_mn�[h^�

l_mcmn[h]_+

P[echa�chni�]ihmc^_l[ncih�nb_m_�fcgcn[ncihm�ih�nb_�gimn�l_]_hn�l_]il^m�cn�cm�mncff�jimmc\f_�ni�

\ocf^� oj� [� jc]nol_� i`� nb_� m_ko_h]_� i`� _p_hnm� nb[n� [``_]n_^� I[[m[c� [h^� L[l[eosi�

j[mnil[fcmnm�[`n_l�_pc]ncih+� Eh�a_h_l[f)� nb_m_�j[mnil[fcmnm� [ff_a_� nb[n� nb_� _pc]ncih�ij_l[ncih�

q[m� b[mncfs� _r_]on_^� [h^� nb[n� jlij_l� [ll[ha_g_hnm� `il� nb_cl� l_gip[f� [h^� nl[hmjiln�

_fm_qb_l_� q_l_� hin� g[^_ W� Pb_s� [ff_a_� nb[n� nbcm� ]ihnlc\on_^� ni� nb_� mo^^_h� fimm_m�

_rj_lc_h]_^� mbilnfs� [`n_l� _pc]ncih+� Bim\liie_çm� l_]il^m� mbiq�nb[n�I[[m[c� [h^� L[l[eosi

Fog[�[h^�I]big_� .6618� Ehn_lpc_q�^[n[�IU� .5,6,63+
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j[mnil[fcmnm�b[p_�giohn_^�[�momn[ch_^�][gj[cah�[a[chmn�nb_�_pc]ncih)� ch�qbc]b�nb_s�b[p_�

[jj_[f_^�ni�hog_liom�f_[^cha�g_g\_lm�i`�Cip_lhg_hn+

Eh� Fofs� .655� nbim_� ch� Qg\[� @cpcmcih)� Hombini� @cmnlc]n)� qlin_� ni� nb_� Llcg_� Ichcmn_l�

]igjf[chcha�nb[n�nb_s�b[^� chmo``c]c_hn� mj[]_� `il� nb_cl�b_l^m% X+� Eh�_[lfs� .656�nb_�I[[m[c�

[h^�L[l[eosi�`lig�O[g_�@cmnlc]n�q_hn�ni�nb_�Llcg_�Ichcmn_l%m�i``c]_�n b _gm_ fp_m=m �[�

l_mofn� [h� [mmcmn[hn� ni� nb_� Llcg_� Ichcmn_l� qlin_� ni� nb_� N_acih[f� ?iggcmmcih_l� i`�

Gcfcg[hd[li�N_acih�[h^�[me_^�bcg�ni� ]ihmc^_l�nb_�^c``c]ofnc_m� nb[n�nb_�j[mnil[fcmnm� `[]_^�

mch]_�_pc]ncihç Eh�=oaomn�i`�nb_�m[g_�s_[l�l_jl_m_hn[ncp_m�`lig�O[g_�@cmnlc]nm�nl[p_ff_^�

ni� nb_�D_[^�Mo[ln_lm�i`�nb_�9[T`T�V[T�CTc\aWhm\� &??I'%ã� ch�@i^ig[�[h^�i\n[ch_^�[�

f_nn_l� `lig� nb_� D_[^� K``c]_� ni� nb_� N_acih[f� O_]l_n[ls� i`� nb_� ??I� ch� Gcfcg[hd[li�

ch`ilgcha�bcg�i`�nb_�j[mnil[fcmnm%�jfcabnã(+

Pb_m_�_[lfs�[jj_[fm�[a[chmn�nb_� cgj[]n�i`�_pc]ncih�q_l_�ni�hi�[p[cf+�@olcha�[�^ls�ncg_� ch�

.66.)� nb_� j[mnil[fcmnm� jlin_mn_^� [a[ch+� Pb_s� qlin_� ni� nb_� Ichcmn_l� i`� Dig_� =``[clm�

]igjf[chcha�i`�nb_�fimm�i`�nb_cl�f[h^�[h^�[fmi�qlcncha�\cnn_lfs�[\ion�nb_�`ch_m�nb[n�nb_s�b[^�

ni�j[s�ch�il^_l�ni� l_]ip_l�mni]e�][oabn� chmc^_�nb_�C[g_�N_m_lp_ãç+� N_]il^m� ]iff_]n_^�\s�

Bim\liie_� mbiq� nb[n� nb_m_� `ch_m� q_l_� oj� ni� Ptmb� ./-)---,*)� nb_� _kocp[f_hn� i`�[�s_[lçm�

m[f[lsçXã+� Eh� nin[f� Bim\liie_� hin_^� nb[n� nb_� `ch_m� q_l_� mi� _rn_hmcp_� nb[n)� qcnb� niolcmg�

gchcg[f)�nb_s�q_l_�_``_]ncp_fs�`ch[h]cha�nb_�N_m_lp_+

>_nq__h� I[l]b� [h^� I[s� i`� .66/� j[mnil[fcmnm� [lioh^� nb_� _[mn� [h^� q_mn� i`�nb_� C[g_�

N_m_lp_�ohcn_^�nb_cl�ijjimcncih�[h^�_``ilnm�ni�a[ch�[]]_mm�ni�N_m_lp_�l_miol]_m+� Eh�[�m_lc_m�

i`�g__ncham�[nn_h^_^�\s�boh^l_^m�i`�j[mnil[fcmnm�nb_s�l_mifp_^�ni�n[e_�[�]_hmom�i`�_pc]n_^

$� Bim\liie_$m�j[j_lm�*.-,4,55+

Ehn_lpc_q�IU� .5,6,63+

Bim\liie_$m�j[j_lm7�QNP�LI?,@OI,?+/0-,.3,=+

Pb_�N_pifoncih[ls�L[lns�m_n�oj�\s�Iq[fcgo�Fofcom�Js_l_l_)�nb_h�nb_�ihfs�j[lns�ch�P[ht[hc[åm�ih_�j[lns�mn[n_+

Bim\liie_$m�j[j_lm7�QNP�?II,Q+/2,23,pif+/,/2-+�

$� Bim\liie_$m�j[j_lm�*.3 ,5 ,6.+

Dig_qii^�M[�IT"� .6647� 2/
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j[mnil[fcmnm�[h^�ni�m__e�b_fj�`lig�nb_�?[nbifc]�?bol]bçX%+�Scnb�nb_�?bol]b)�nb_s�[al__^�ni�

ai� ni� nb_� @cmnlc]n� ?iggcmmcih_l� ni� _rjf[ch� nb_� jli\f_g� [h^� [fmi� ni� ]ihmc^_l� nb_�

jimmc\cfcns�i`�i\n[chcha�b_fj�`lig�nb_�EEA@XXX+

Pb_l_[`n_l�nb_�l_]il^m�_h^+�?b[lf_m�H[h_�i`�nb_�EEA@�q[m�[jjli[]b_^�nblioab�ih_�i`�nb_�

h[m]_hn�I[[m[c�JCKm�ch�=lomb[+�D_hls�Bim\liie_�pcmcn_^�nb_�[l_[�[m�[�]ihmofn[hn�`il�nb_�

EEA@� qcnb� I[lnch� O[hchai)� f_[^_l� i`� nb_� JCK� ?_TeT`TgX^� Bb_^baXeX\%� ch� O_jn_g\_l�

.66/(X.� =m� [� l_mofn� i`� bcm� l_m_[l]b� b_� ]ihn[]n_^� nb_� H_a[f� =c^� ?iggcnn__� i`� nb_�

Qhcp_lmcns�i`�@[l�_m�O[f[[g�qbi�[al__^�ni� n[e_�oj�nb_�][m_� ch� .660%XW� Eh�nb_� m[g_�s_[l�

I[[m[c�JCKm)�qbi�q_l_�`cabncha�f[h^�fimm�_fm_qb_l_�\_a[h�ni�i``_l�nb_cl�b_fj�ni�I[[m[c�

[h^� L[l[eosi� j[mnil[fcmnm� [n�Ieig[tc%XX� Eh� O_jn_g\_l� .661� nb_� H_a[f� =c^� ?iggcnn__�

b[^�jl_j[l_^�cnm�][m_�[a[chmn�nb_�_ p c ] n c ih m Eh �nb_�Dcab�?ioln�[n�Iimbc�][m_m�q_l_�n[e_h�

ion� ch� .661� [h^� .662� [a[chmn� nb_� Ichcmnls� i`� Piolcmg)� J[nol[f� N_miol]_m� [h^� nb_�

Ahpclihg_hn+%XX+

=m�nb_�_pc]ncihm�niie�[�bcab_l�jli`cf_)� mi� [nn_hncih�b[m�\__h�_p_l�gil_�h[lliqfs�`i]om_^�

ihni� nb_� I[[m[c� [h^� L[l[eosi� j[mnil[fcmnm+� Ehn_lh[ncih[f� [nn_hncih� ni� f[h^� fimm� [n�

Ieig[tc�hiq�`i]om_m�ih�nb_m_�aliojm� ni� nb_� _r]fomcih�i`�inb_lm+� Pbcm� cm� nsjc`c_^�\s�[h�

[lnc]f_�ch�nb_�K\m_lp_l�h_qmj[j_l�qbc]b�^cm]omm_^�ihfs�nb_�jfcabn�i`�I[[m[c�j[mnil[fcmnm+�

Knb_l� aliojm� i`�j_ijf_)� qbi� [l_� hog_lc][ffs�\s� `[l� nb_�g[dilcns� ch� nb_� [l_[)� q_l_� hin�

g_hncih_^

Bim\liie_$m�j[j_lm�*�/0,0,6/8�/2,0,6/8�5,1,6/8�/0,1,6/8�/4,1,6/8�/6,1,6/8�/,2,6/+

Bim\liie_$m�j[j_lm�*� ..,2,6/)�/4,4,6/+

Bim\liie_)� .66/+

Bim\liie_$m�j[j_lm�*.2,/ ,60+

O__� F+� Eai_$m� `ilnb]igcha�^i]nil[f�^cmm_ln[ncih+� Kh_�i ` �nb_� f_[^_lm�i ` �nb_m_�JCKm�b[^�[]]igj[hc_^�Bim\liie_�[lioh^�
nb_�N_m_lp_�ch� .66/+

Fog[�[h^�I]big_�.661+

H_e_ha_l_�B[lo�L[lono�G[gohso�[h^� .3� inb_lm�pm�Pb_�Ichcmn_l�`il�Piolcmg�[h^�J[nol[f� N_miol]_m�[h^�Ahpclihg_hn�
[h^�nbl__�inb_lm)� ][m_�00� i ` �.6618�Gij_l[�G_cs[�G[gohso�[h^�11�inb_lm�pm�Pb_�Ichcmnls�`il�Piolcmg)�J[nol[f�N_miol]_m�
[h^�Ahpclihg_hn�[h^�nbl__�inb_lm)�][m_�00� i `�.662+

ã>[ll_^� `lig� nb_� [hcg[fmå� echa^igå� K\m_lp_l)� 3X''� =jlcf� .6648� = � l_\onn[f� ni� nbcm� _nbhc]� mn[h]_� q[m� jlchn_^� nb_�
`iffiqcha�q__e7� ãJin�domn� [�I[[m[c� a[l^_h� i ` �A^_hå� %f_nn_l� `lig�Dcf^[�Gcq[mcf[&� .0X$$� =jlcf� .664+� Pb_� `off� p_lmcih� i ` �
b_l�f_nn_l�q[m�jo\fcmb_^� ch� nb_�>omch_mm�Pcg_m� .6'$å� O_jn_g\_l� .664+
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=m� nb_� jli\f_gm� [n�Ieig[tc� b[p_� a[ch_^�h[ncih[f� [h^� chn_lh[ncih[f� [nn_hncih)� ^c``_l_hn�

JCKm� b[p_� mioabn� ion� [� ]ihmncno_h]s� [gihamn� j[mnil[fcmnm� _pc]n_^� `lig� nb_� N_m_lp_+�

Diq_p_l�cn�qiof^�\_�ch[]]ol[n_�ni�moaa_mn�nb[n�ijjimcncih�ni�_pc]ncih�b[m�\__h� å̂ logg_^�

ojç� \s�ionmc^_�ila[hcm[ncihm+� En� cm�liin_^� ch�_rj_lc_h]_m� i`�cgjip_lcmbg_hn�nb[n�b[p_�bcn�

j[mnil[f� aliojm� j[lnc]of[lfs� b[l^+� Pb_l_�q[m� ]ihmc^_l[\f_� fi][f� l_mcmn[h]_)� [h^� [acn[ncih�

q[m� _rjl_mm_^� ni� hog_liom� aip_lhg_hn� i``c]c[fm� omcha� m_p_l[f� ]b[hh_fm� i`� ch`fo_h]_)�

\_`il_�[hs�ionmc^_�ila[hcm[ncihm�\_][g_�chpifp_^+

Jinqcnbmn[h^cha� cnm� liinm� [h^�j_^cal__)� nb_� ijjimcncih� cm� hiq� mnlihafs� ]ifiol_^� \s� nb_�

jifcnc]m� i`� nb_m_� ila[hcm[ncihm+� Pb_� bcab� jli`cf_)� _nbhc][ffs*\[m_^� JCKm� _``_]ncp_fs�

_r]fo^_� hih*I[[m[c� [h^� hih*L[l[eosi� j[mnil[fcmnm+� Pbcm� cm� j[lnfs� \_][om_� nb_�

ila[hcm[ncihm� ^cl_]ncha�nb_�ijjimcncih� [l_� _nbhc][ffs�_r]fomcp_)� [h^�j[lnfs�\_][om_� inb_l�

aliojm�[l_�q[ls�i`�[mmi]c[ncha�nb_gm_fp_m�qcnb�nb_�ijjimcncih+� L[l_�[h^�O[g\[[�b_l^_lm�

b[p_�fi\\c_^�nb_�N_m_lp_�[onbilcnc_m�ih�[�hog\_l�i`�i]][mcihm�\_`il_+�=�hog\_l�i`�[ali*�

j[mnil[fcmnm� [n� Rog[lc)� h_[l� nb_� niqh� i`�O[g_)� b[p_� [� fiha*lohhcha� ]ih`fc]n� qcnb� nb_�

N_m_lp_� [onbilcnc_m� ip_l�[�m_]ncih� i`�f[h^�\inb� aliojm� ] f [ cg P b _ s �b[p_� mn[ln_^� ]ioln�

[]ncih�ni�l_]ip_l�f[h^+�C_h_l[ffs)�biq_p_l)�nb_s�[l_� f_mm�e__h�ni�]ih`lihn�nb_�aip_lhg_hn�

ch�nbcm�g[hh_l�[h^�qiof^�jl_`_l�[�gil_�]ihm_hmo[f�[jjli[]b+�Knb_lm�[l_�q[ls�i`�[�l_nolh�

i`�f[la_�hog\_lm�i`�I[[m[c�j[mnil[fcmnm)� `_[lcha�nb_�mni]e�nb_`n�[h^�_nbhc]�]ih`fc]n�nb[n�][h�

\_� [mmi]c[n_^� qcnb� nb[n+� Kjjimcncih� ni� _pc]ncih� `lig� Ieig[tc� cm� n[echa� mb[j_� [fiha�

_nbhc]�fch_m%XÑ+

Pb_�_nbhc]�_f_g_hn�ni�jifcnc]m�[n�Ieig[tc� cm�]iggih+�Pb_�j_ncncih�i`�nb_�O_l_ha_nc� [h^�

Jailihaili�I[[m[c�ni�nb_�Cip_lhil�i`�P[ha[hsce[�mj_hn�go]b�ncg_�mn[ncha�nb[n�nbcm�q[m�

hin� [�big_� [l_[� ni� nb_� El[kq�j_ijf_%X%+� Ob_fn_l� b[m� [lao_^� nb[n� nb_�I[[m[c� q_l_� go]b�

gil_� mo]]_mm`of� ch� fi\\scha�nb_�>lcncmb�[onbilcnc_m� nb[h�inb_l�j_ijf_m� ch�nb_�q_mn�i`�nb_�

L[le+� Pbcm� g_[hn� nb[n� nb_s� q_l_� [\f_� ni� a[ch� gil_� mcahc`c][hn� ]ih]_mmcihm� `lig� nb_

QNP)� .6607� 53*6+�
Gcq[mcf[)� .664[�
ND�Imm+=`l+m+�./04\
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aip_lhg_hn�nb[h�q_l_�inb_lm%ff�Pb_�^_\[n_�[fmi�^igch[n_^�nb_�_[lfs�mn[a_m�i`�Ieig[tcçm�

bcmnils+�Sb_h�nb_�N_m_lp_�q[m�`clmn�`ilg_^)�L[l[eosi�l_mc^_h]_�[fih_�q[m�]ihmc^_l_^�\s�

i``c]c[fm)� \on� nb_� _gjb[mcm� q[m� hin� g[chn[ch_^� [`n_l� ch^_j_h^_h]_(ã +� Pb_� jl_m_hn�

^_p_fijg_hnm�[l_�[�l_[q[e_hcha�i`�_[lfc_l�nb_g_m+

Oogg[ls

Pbcm�]b[jn_l�b[m�]ihmc^_l_^�_pc^_h]_�i`�]b[ha_m�ch�fcp_fcbii^m�[gihamn�j[mnil[f�`[gcfc_m�

[m�[�]ihm_ko_h]_�i`�_pc]ncih+�L[mnil[fcmnm�qbi�^c^�hin�jl_pciomfs�`[lg�[l_�hiq�chp_mncha�

]ihmc^_l[\f_� ncg_� [h^� l_miol]_m� chni� [alc]ofnol_+� Sig_hçm� ch]ig_� b[m)� mch]_� _pc]ncih)�

\_]ig_�nb_�g[ch�miol]_�i`�l_p_ho_�`il�mig_�`[gcfc_m+

En� cm�^c``c]ofn� ni� m[s�ni�qb[n�_rn_hn�b_l^�j_l`ilg[h]_�b[m� ]b[ha_^�[m� [�l_mofn�i`�_pc]ncih�

\_][om_� hi� ko[hncn[ncp_� ]igj[lcmihm� [l_� jimmc\f_+� Pb_� ch^c]_m� ^cm]omm_^� [\ip_� moaa_mn�

nb[n�nb_�j_l`ilg[h]_�i`�j[mnil[fcmnmç�b_l^m�[n�Ieig[tc�^i_m�hin�]igj[l_�q_ff�qcnb�nb[n�i`�

inb_l�jijof[ncihm)�^_mjcn_�jl_*_pc]ncih�j_l]_jncihm�nb[n�Ieig[tc�q[m�_r]_jncih[ffs�aii^�

`il�fcp_mni]e�l_[lcha+

P[e_h�nia_nb_l�qcnb�nb_�l_]il^m�i`�jifcnc][f�jlin_mn�nb_m_�^[n[�moaa_mn�nb[n�nb_l_�b[m�\__h�

mcahc`c][hn� cgjip_lcmbg_hn� i`�g[hs� j[mnil[f� `[gcfc_m� [lioh^� Ieig[tc� [m� [� l_mofn� i`�

_pc]ncih+� Pb_�_``_]n�q[m�jli\[\fs�`_fn�gil_�\s�nb_�jiil_l�`[gcfc_m+� Pb_�\ol^_h�i`�]ijcha�

qcnb�nb_� l_mofncha� mbiln[a_m�b[m� i`n_h� `[ff_h�ih�nb_�qig_h)� qbim_� ch]ig_� `lig� m_ffcha�

nl[^cncih[f� g_^c]ch_m)� `o_fqii^� [h^� gcfe� cm� hiq� mojjilncha� `[gcfc_m� l[nb_l� nb[h�

mojjf_g_hncha� ch]ig_� `lig� j[mnil[fcmg+� Eh� ]ihnl[mn� ni� inb_l� mno^c_m� nb_l_� cm� fcnnf_�

ch^c][ncih� nb[n� [jjl_]c[\f_� hog\_lm� i`� j[mnil[fcmnm� `lig� nbcm� j[lnc]of[l� m[gjf_� b[p_�

nolh_^�ni�ol\[h�fcp_fcbii^m+

Ob_fn_l�`ilnb]igcha
E�[g�al[n_`of�ni�Im�Dcf^[�Gcq[mcf[�`il�_gjb[mctcha�nb_� cgjiln[h]_�i ` �nbcm�^cmnch]ncih�ni�g_+�? `�Gcq[mcf[)� .664[�[h^�

.664\+



/--

Pb_�jifcnc][f�l_]il^�b[m�`i]om_^�g[chfs�ih�nb_�I[[m[c� [h^�L[l[eosi)�[h^�nb_s�b[p_�[fmi�

^igch[n_^� nbcm� mno^sçm� biom_bif^� molp_s+� Pb_l_� cm� f_mm� ch^c][ncih� [\ion� biq� L[l_)�

O[g\[[�[h^�G[g\[�j[mnil[fcmnm� [h^�[ali*j[mnil[fcmnm�b[p_�\__h�[``_]n_^+� Pi�oh^_lmn[h^�

biq�qc^_mjl_[^�nb_�_``_]nm�b[p_�\__h�[h^�ni�i\n[ch�[�l_acih[f�ip_lpc_q�i`�nb_� cgj[]n�i`�

_pc]ncih)� ^c``_l_hn� ^[n[� [l_� l_kocl_^+� Pb_� h_rn� ]b[jn_l� ]ihmc^_lm� ]b[ha_� ch� nb_� ][nnf_�

g[le_nm� i`�nb_� [l_[� [h^� ]ihmc^_lm� ni� qb[n� _rn_hn� cn� cm� jimmc\f_� ni� ch`_l� gil_� a_h_l[f�

cgj[]nm�i`�_pc]ncih�`lig�p[lc[ncihm�ch�nb_�f_p_f�[h^�nsj_�i`�fcp_mni]e�m[f_m+



/-.

?b[jn_l�O_p_h

Pb_�cgj[]n�i`�_pc]ncih�ih�fcp_mni]e�g[le_nm

Eh�nbcm�]b[jn_l�E�_r[gch_�fcp_mni]e�m[f_m�[n�][nnf_�g[le_nm� ch�nb_�Ieig[tc�[l_[�\_`il_�

[h^� [`n_l� _pc]ncih+� Pb_m_� l_]il^m� [l_� p[fo[\f_� \_][om_� nb_s� [l_� nb_� ihfs� ^[n[�qbc]b�

[ffiq�^cl_]n�]igj[lcmihm�qcnb�]ihnchoiom�^[n[�i`�j[nn_lhm�\_`il_�[h^�[`n_l�_pc]ncih+� E�

]ihmc^_l� qb_nb_l� nb_l_� [l_� [hs� ch^c][ncihm� i`� ]b[ha_� ch� nb_m_� g[le_nm� `iffiqcha�

_pc]ncih� i`�j[mnil[fcmnm� `lig� nb_� N_m_lp_+� E� ^cm]omm� nb_� cgjfc][ncihm� `il� nb_� qc^_l�

ch`ilg[f�fcp_mni]e�_]ihigs�i`�nb_�]b[ha_�i\m_lp_^�ch�nb_�i``c]c[f�g[le_nm+

Ehnli^o]ncih

L[mnil[fcmnm� [l_� mj_]c[fcmn�jli^o]_lm�i`�fcp_mni]e�jli^o]nm� [h^�h__^� ni� _r]b[ha_� nb_cl�

jli^o]nm� `il�[alc]ofnol[f� aii^m+� Eh� n_lgm�i`�b_l^�g[h[a_g_hn)� nbcm� _hn[cfm� i``n[e_� i`�

moljfom�g[f_m�`lig�nb_�b_l^%+�Pb_m_�[l_�mf[oabn_l_^)�acp_h�[q[s)�_r]b[ha_^�il�mif^+

Pb_l_� cm� ]ihmc^_l[\f_� ^_\[n_� [\ion� qb_nb_l� j[mnil[fcmnm� [l_� åg[le_n*ilc_hn[n_^ç)� il�

qb_nb_l� nb_cl� m[f_m� [l_� ^_n_lgch_^� \s� mo\mcmn_h]_� h__^m+� Pi� [h� _rn_hn� nb_� ^_\[n_�

mcgjfc`c_m�nb_�^cf_gg[m�`[]cha�[ff�lol[f�mg[ffbif^_lm�ch�A[mn�=`lc][+�Ds^_h�[lao_m�nb[n�

=`lc][h� mg[ffbif^_lm� [l_� h_cnb_l� ][jcn[fcmn)� hil� `_o^[f� j_[m[hnm)� \on� [l_� f[la_fs�

ch^_j_h^_hn�jli^o]_lmX� Oj_[l�[lao_m� nb[n�]f[mmc`c][ncih�gcmm_m� nb_�jichn8� P[ht[hc[çm�

`[lg_lm�g[s�l_mjih^�ni�\inb�mo\mcmn_h]_�h__^m�[h^�]igg_l]c[f�jl_mmol_m�[]]il^cha�ni�

nb_� ]ihn_rn+� N_mjihm_m� ni� g[le_n� ijjilnohcnc_m� pm̂ ff� nb_l_`il_� p[lsX+� L_lfip)� qlcncha�

[\ion�O[g\olo�][nnf_� m[f_m)�[^ijnm�[h�[jjli[]b�mcgcf[l�ni� Oj_[lçm�[h^�`i]om_m�ih�nb_�

ch^cpc^o[f� mnl[n_acmn� l_mjih^cha� ni� \inb� mi]c[f� [h^� _]ihigc]� jl_mmol_m� ni� m_ff� il�

]ihm_lp_�][nnf_%(+�D_l_� E�^_[f�qcnb�a_h_l[f�@cmnlc]n�il�g[le_n� f_p_f�^[n[)�hin�ch^cpc^o[f

$� G_lp_h)� .66/7� 2+�
X�Ds^_h)� .6537� .6�
X� Oj_[l)� .6647� 6�
$'�L_lfip)� .6547� .-



/-/

^_]cmcih*g[echa)�\on�nb_m_�[laog_hnm�mbiq�nb[n�_p_h�[n�nb_� ch^cpc^o[f� f_p_f�nb_l_�[l_�

g[hs�`[]nilm�aoc^cha�^_]cmcihm�g[^_�\s�Ieig[tcçm�j[mnil[fcmnm�ni�m_ff�nb_cl�mni]e+

=n� nb_� g[le_n� f_p_f)� fcp_mni]e� m[f_m� \s� mo\mcmn_h]_� j[mnil[fcmnm� [l_� a_h_l[ffs� hin�

m_hmcncp_� ni�g[le_n�jlc]_mX� Oo\mcmn_h]_� j[mnil[fcmnm� b[p_� \__h� i\m_lp_^� a_h_l[ffs� ni�

m_ff�ch�nb_�^ls�m_[mih�qb_h)�_mj_]c[ffs�niq[l^m�cnm�_h^)�nb_�jlc]_�i`�al[ch�cm�bcab_l�[h^�

nb_� ]ih^cncih� [h^�p[fo_� i`�fcp_mni]e� fiq_l+� Pbcm� cm� ][ff_^� nb_� åchp_lm_� l_mjihm_ç)� il�

åj_lp_lm_� mojjfs� l_mjihm_ç� ni� jlc]_� ijjilnohcnc_mX+� Cl_[n_l� ]igg_l]c[fcm[ncih� ][h�

\lcha� gil_� l_mjihmcp_h_mm� ni� g[le_n� ]ih^cncihm+� Pbcm� chpifp_m� qcnbbif^cha� mni]e�

`lig� m[f_� ohncf� jlc]_m� cgjlip_� [h^� p[lscha� nb_� nsj_� i`� [hcg[fm� i``_l_^� `il� m[f_�

[]]il^cha� ni�g[le_n� ^_g[h^+� Diq_p_l)� nb_� _rn_hn� ni�qbc]b� nb[n� cm� pcmc\f_� ch�g[le_n�

l_]il^m� ^_j_h^m� ojih� nb_� hog\_l� i`� nl[^_lm� jl_m_hn� [n� nb_� g[le_n� qbi� b[p_� nb_�

qb_l_qcnb[f�nb[n�acp_m�nb_g�nb_�`f_rc\cfcns�ni�qcnbbif^�m[f_m�ohncf�nb_�jlc]_�mocnm�nb_gf

Pb_� _rn_hn� i`�]igg_l]c[f� ilc_hn[ncih� ch� [� j[lnc]of[l� j[mnil[f� _]ihigs� qcff� ^_j_h^�

ojih7

É� nb_�^_g[h^�`il�fcp_mni]e�jli^o]nm8

É� _[m_�i`�[]]_mm�ni�g[le_nm�[h^�]_hnl_m�i`�̂ _g[h^8

É� j[mnil[fcmnm%�h__^�`il�[alc]ofnol[f�jli^o]nm�il�]ihmog_l�aii^m8

É� aip_lhg_hn�jifc]s)�[h^

É� fi][f�bcmnilc][f�]cl]ogmn[h]_m+

=m� [� a_h_l[f� lof_)� O[h^`il^� i\m_lp_m� nb[n� cn� cm� hin� [^pcm[\f_� ni� [mmog_� g[le_n�

l_mjihmcp_h_mm� il� mo\mcmn_h]_� `il� [hs� j[lnc]of[l� alioj� \on� l[nb_l� f_n� nb_� i\m_lp_^�

\_b[pciol�^_`ch_�nb_�h[nol_�i`�nb_�_]ihigs+�D_�hin_m�nb[n�nbcm�qcff�\_�[�^c``c]ofn�n[me�

acp_h�nb_�^_[lnb�i`�[]]ol[n_�^[n[c

X�G_lp_h)� .66/7� 3�
X�O[h^`il^)� .6507/-.+
X�Mo[lf_m�R[h�Q``il^)� .6647� .1+
'�O[h^`il^)� .6507� /-.*0
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R[lciom� mno^c_m� b[p_� `ioh^� ^c``_l_hn�g[le_n� l_mjihm_m� \s�j[mnil[fcmnm� ip_l� ^c``_l_hn�

ncg_�m][f_mX�>[e_l)� ch�[�fiha_l�n_lg�mno^s�i`�j[mnil[f�g[le_ncha�ch�Qa[h^[�`ioh^�nb_�

chp_lm_� l_mjihm_� ]b[l[]n_lcmnc]� i`�mo\mcmn_h]_�j[mnil[fcmnm%Ñ+� J_[l�Ieig[tc)� S_mn_lh�

`ioh^�nb_� m[g_� `il�][nnf_� m[f_m� ch� Hicniecnie�@cmnlc]n� ch� .64-+� D_l_�j[mnil[fcmnm� mif^�

][nnf_� ch�il^_l�ni�g__n� cgg_^c[n_�h__^m� [h^�b[^�ni� m_ff�gil_� ch�nb_�^ls�m_[mih�qb_h�

nb_�jlc]_�i`�fcp_mni]e�q[m� fiq�[h^�nb[n�i`�al[ch�bcab +� ?iie)�qcnb�[�f[la_�hog\_l�i`�

l_]il^m� `lig�mcr�Jcaxlc_h�g[le_nm)� `ioh^�nb[n�nl[^_lm� l_mjih^_^�jimcncp_fs�ni�g[le_n�

ijjilnohcnc_m� `il�g[f_� [hcg[fm)� \on�h_a[ncp_fs�`il�`_g[f_� [hcg[fm%f� Pb[n�g_[hm� nb_s�

q_l_�jl_j[l_^� ni� jf[s�nb_�g[le_n�qcnb�g[f_� mni]e)� \on� ihfs� mif^� `_g[f_� mni]e�qb_h�

nb_s�b[^�ni+

Pb_�^c``c]ofns�qcnb�?iieçm�`ch^cha�cm�nb[n�cn�cm�hin�\[m_^�ih� åjlcg[lsç�g[le_nm)�\on�ih�

m[f_m� [n� g[dil� ]_hnl_m� å̂ iqhmnl_[gç� ch� nb_� `fiq� i`� ][nnf_� `lig� nb_� S_mn� =`lc][h�

bchn_lf[h^�ni�nb_�]i[mn+� L[nn_lhm�i\m_lp_^�b_l_�g[s�l_`f_]n�l_mjihm_m�i`�nl[^_lm� l[nb_l�

nb[h� j[mnil[fcmnm+� Mo[lf_m� R[h� Q``il^çm� qile� ih� g[le_nm� ch� >_hch� mbiqm� nb[n� nb_�

hog\_lm� i`� mni]e� mif^� [n� fi][f� g[le_nm� cm� f[la_fs� ^_n_lgch_^� \s� nb_� h__^m� [h^�

\_b[pciol� i`� fi][f� fcp_mni]e� e _ _ j _ l mD _ � hin_m� nb[n� nb_m_� j_ijf_� [l_� f[la_fs�

]ih]_lh_^� qcnb� g__ncha� cgg_^c[n_� ][mb� h__^m)� \on� nb[n� nb_l_� q[m� [� nl_h^� `il�

j[mnil[fcmnm� ni� l_mjih^� ni� jlc]_� `fo]no[ncihm� [h^� ni� \_ach� ni� jf[s� nb_� g[le_n+� Iimn�

\os_lm� ch� nb_m_�g[le_nm� q_l_� ]igg_l]c[f� nl[^_lm� qbi� \ioabn� `il� l_*m[f_� _fm_qb_l_�

mo]b� [m� ch� nb_� ^iqhmnl_[g� g[le_nm� nb[n� ?iie� gihcnil_^+� Pb_� ch`fo_h]_� i`� nb_m_�

nl[^_lm�ih�g[le_ncha�[]ncpcns�cm�pcmc\f_� c`�^[n[�cm� [h[fsm_^�[h^�jiif_^� `lig�[�hog\_l�

i`�g[le_nm�qcnbch�ih_�l_acih+�Ako[ffs)�j[nn_lhm�i`�m[f_�\s�fi][f�jli^o]_lm�][h�\_�fimn�c`�

g[le_n�^[n[�[l_�[aal_a[n_^+

Pb_� _rn_hn� ni� qbc]b� fcp_mni]e� m[f_m� [l_� pcmc\f_� ch� i``c]c[f� g[le_n� []ncpcns� ^_j_h^m�

j[lnfs�ojih�nb_�ko[fcns�i`�nb_� l_]il^m� [h^�j[lnfs�ih�aip_lhg_hn�jifc]c_m� i`�nb_� ncg_+�

Dcab�g[le_n� n[r_m� il� `cr_^� fiq�jlc]_m�g[s�^lcp_� ][nnf_� m[f_m� %oh^_lalioh^%)� nblioab�

ohi``c]c[f� ]b[hh_fm)�qcnb�nb_� l_mofn� nb[n�nl_h^m�[l_� f_mm�pcmc\f_� ch�nb_�i``c]c[f� l_]il^m+

Ç�?iie)� .6638� 44*50�
$Ç�>[e_l)� .6347� .1 )/1*2 �
 �S_mn_lh)� .640)� koin_^� ch�Oj_h]_l)� .6647� //1+�
 �?iie)� .6637� 52�
Mo[lf_m�p[h�Q``il^)� .6647�/1+



/-1

G_lp_h�b[m�jlipc^_^�^_n[cf_^� _r[gjf_m� i`�biq�aip_lhg_hn�jifc]c_m� b[p_� fcgcn_^�il�

mncgof[n_^�i``c]c[f�nl[^_�ch�\inb�A[mn�[h^�S_mn�=`lc][(X

En�cm�jimmc\f_�ni�alioj�nb_�`il]_m�nb[n�^lcp_�fcp_mni]e�m[f_m�[n�i``c]c[f� fcp_mni]e�g[le_nm�

chni� nbl__� ][n_ailc_m+� Bclmn)� nb_� %chn_lh[f%� h[nol_� i`�nb_� j[mnil[f� _]ihigs� ^lcpcha� nb_�

h__^�ni� m_ff8� m_]ih^)� %_rn_lh[f%� `il]_m�qbc]b� ]ihnlif� nb_� ^_g[h^�ni� \os� [hcg[fm)� [h^�

nbcl^)�mn[n_�jifc]c_m�qbc]b�ch`fo_h]_�biq�go]b�i`�nb_�m_ffcha�[h^�\oscha�n[e_m�jf[]_�[n�

i``c]c[f�g[le_nm)�[h^�biq�go]b�nblioab�inb_l�]b[hh_fm+

Pb_l_� cm� [hinb_l� m_n� i`� ch`fo_h]_m� ]ihmcmncha� i`�ch`l_ko_hn� _p_hnm� mo]b� [m� ^lioabn)�

^cm_[m_�[h^�^cm[mn_lm�qbc]b�`il]_�j[mnil[fcmnm�ni� m_ff�f[la_�hog\_lm�i`�mni]e�mo^^_hfs+�

=g[hil�][oncihm�[a[chmn�]ihmc^_lcha�^lioabn�[m�[h�_rn_lh[f� `[]nil�qb_h�[^[jn[ncih�ni�

^lioabn�cm�[h�chn_al[f�j[ln�i`�j[mnil[f�_]ihigc_m�[h^�mi]c_ n c_mD_�`ch^m�nb[n�nb_�fiha�

n_lg�_``_]nm�i`�̂ lioabn�ih�b_l^�]igjimcncih�ch�[lc^�[l_[m�g[s�b[p_�\__h�_r[aa_l[n_^+�

Eh`l_ko_hn� _p_hnm� [l_� alioj_^� m_j[l[n_fs� b_l_� \_][om_� nb_s� _rjf[ch� ]_ln[ch� `_[nol_m)�

mo]b�[m� ^lioabn*ch^o]_^�^cmnl_mm� m[f_m)� qbc]b�nb_� inb_l� ][n_ailc_m� ][hhin�_rjf[ch�ih�

nb_cl�iqh+

Pb_�l_acih[f�[h^�bcmnilc][f�]ihn_rn�i`�fcp_mni]e�g[le_nm�[n�Ieig[tc

?ifihc[f� lof_� \lioabn� ch]l_[m_^� ^_g[h^� `il� g_[n� `cçig� ol\[h� [l_[m� ]iojf_^� qcnb�

i``c]c[f� ]ih]_lh� nb[n� nb_l_�q_l_� nii� g[hs� [hcg[fm)� g[hs� i`�qbc]b�gomn� \_� mif^� ch�

il^_l� ni� jlin_]n� nb_� `l[acf_� _hpclihg_hn%X� Pi� g__n� ol\[h� g_[n� h__^m)� [h^� ni�

_h]iol[a_� ^_mni]echa)� nb_�P[ha[hsce[h� ]ifihc[f� [^gchcmnl[ncih� mioabn� ni� _mn[\fcmb� [�

h_nqile�i`�jlcg[ls�[h^�m_]ih^[ls�g[le_nm� nb[n�qiof^�n[e_� fcp_mni]e� c̀(ig�nb_�jf[chm�

[h^�\lcha�nb_g�ni�ol\[h�[l_[m+

Pb_� h_nqilem� i`�i``c]c[f� g[le_nm� b[p_� h_p_l� \__h� _rn_hmcp_� _hioab� ni� \_� l_[]b_^�

^cl_]nfs�\s�[ff�biom_bif^m+�Ehmn_[^)�ch�nbcm�l_acih)�biom_bif^m�[l_�fche_^�ni�nb_�g[le_nm�

\s�nl[^_lm�qbi�\os�[hcg[fm�[n�nb_�[b`T�a[n_�[h^�nl_e�nb_g�ni�g[le_n�ch�a liojmPb_

G_lp_h)� .66/+
=g[h[l)� .6627� 043+
PJ=�Bcf_�EE,2�Rif�EE� ./,/,137�LRK�P[ha[�ni�L?�P[ha[+�
? `�Ap[ha_fio)� .6517./3*.058�Gd[_l\s)� .6467� .-3+



/-2

i``c]c[f� fcp_mni]e�g[le_nm�[l_�nb_l_`il_�ihfs�nb_�`ilg[f�ncj�i`�[�boa_�ch`ilg[f� ch^omnls�

ch�\oscha�[h^�m_ffcha�fcp_mni]e+�Pb_s�^_j_h^�ojih�nb_�ch`ilg[f�[]ncpcns�qbc]b�l_f_[m_m�

nb_�mni]e�`il�m[f_�[n�nb_�g[ch�g[le_nm+

Pb_� _[lfc_mn� cgjiln[hn� g[le_n� ]fim_� ni� Ieig[tc� nb[n� ][h� acp_� [h� ch^c][ncih� i`�

\omch_mm� [n� åi``c]c[fç� g[le_nm� cm� [n�Giliaq_+� Pbcm�q[m� m_n�oj� ^olcha�C_lg[h�lof_+� En�

[]n_^� [m� [�bif^cha�alioh^� `il� mni]e�]igcha� `lig�[� f[la_� [l_[�Xa�ebhgX� ni� nb_� ]i[mn[f�

g[le_nm+� O[f_m� nb_l_�q_l_� nb_� `ch[f�jli^o]n�i`�f[la_� h_nqilem�i`�ch`ilg[f� nl[^cha)� [m�

q_ff�[m�`ilg[f�nl[^cha�ch�`__^_l�g[le_nm�`olnb_l�oj�]iohnls+�Pb_s�acp_�mig_�ch^c][ncih�

i`�nb_�m][f_�i`�i``c]c[f�nl[^_�mch]_�nb_�_[lfs�s_[lm�i`�nbcm�]_hnols+

Eh�nb_� .6/1�[hho[f�l_jiln�`il�Hombini�@cmnlc]n)�nb_�@cmnlc]n�?iggcmmcih_l�l_jiln_^�ih�

nb_�Giliaq_�?[nnf_�g[le_n�qbc]b�[n�nb[n�ncg_�mncff� `_ff�qcnbch�bcm�^ig[ch+�D_�l_]il^m�

nb[n� .-)/0.� ][nnf_�j[mm_^�nblioab�nb_�g[le_n� nb[n�s_[l)� [h^�6)-2/� nb_�s_[l�\_`il_)� Xa�

ebhgX� ni�\on]b_lm� ch�P[ha[%(+�Iimn�i`�nb_� nl[^_lm�q_l_� Oig[fcm+� Bim\liie_�hin_^�nb[n�

chcnc[ffs� [ff� nb_� nl[^_)� `lig� Ub`T� ni� bif^cha� alioh^m)� q[m� ]ih^o]n_^� \s� cnch_l[hn�

Oig[fc� nl[^_lm+� Pb_m_� j_ijf_� qiof^� nl[p_f� `lig� Ub`T� ni� Ub`T� \oscha� mni]e� `lig�

j[mnil[fcmnm�qbi�q[hn_^�ni� å\os�mbcffchamç+�Pb_s�q_l_�\[hh_^�\s�nb_�>lcncmb�[onbilcnc_m�

ch�nb_�f[n_� .6/-m�ch�`[piol�i`�̀ cr_^�aip_lhg_hn�loh�g[le_nm%X

H[n_l� l_jilnm� ih� nb_� Giliaq_�g[le_n� ch^c][n_� nb[n� nb_� nl[^_� b[^� ch]l_[m_^+� Eh� .615�

ip_l�02)---�][nnf_�q_l_�l_jiln_^�mif^�nb_l_)�qcnb�\os_lm�[h^�m_ff_lm�]igcha�`lig�[m�`[l�

[q[s�[m�Iimbc)� Ochac^[�[h^�Jt_a[XÄ+� Eh� .62/*22� nb_�hog\_l�i`�[hcg[fm� mif^�l[ha_^�

\_nq__h�0/)351�[h^�10)310X%+�Iil_�l_]_hn�l_]il^m� ch^c][n_�nb[n� cn�b[m� mch]_�^_]fch_^)�

qcnb� .4)012� ][nnf_� mif^� ch� .656� [h^� 5)6-5� ch� .66/X7� Enm� jf[]_� b[m� \__h� n[e_h� \s�

g[le_nm�[n�Loao�[h^�S_loq_lo)� m_lpcha�@[l�_m�O[f[[g�[h^�Iimbc�l_mj_]ncp_fs+� D_l_�

nb_�hog\_l�i`�[hcg[fm�mif^�hiq�`[l�_r]__^m�nb[n�[n�Giliaq_�&P[\f_�4+.'+

$'�PJ=�Bcf_� .400� %/5&� .6/1�Hombini�@cmnlc]n�=hho[f�N_jiln+
Bim\liie_)� .65.7� /+
PJ=�Bcf_�3/,3+�Giliaq_�@cmnlc]n�=hho[f�N_jiln+
PJ=� Bcf_� 63/,.2� *� .6,.,21)� Giliaq_� @cmnlc]n� R_n_lch[ls� K``c]_l� ni� P[ha[� Llipch]c[f� R_n_lch[ls� K``c]_l8�

.3,./,22�P[ha[�Llipch]c[f�R_n_lch[ls�K``c]_l�ni�R_n_lch[ls�O_lpc]_m)�@[l�_m� O[f[[g+
I[le_ncha�@_p_fijg_hn�>ol_[o)�@ [l_m�O[f[[g)� .6567� .38� .6607� .3+



/-3

P[\f_�4+.7�N_]il^m�i`�m[f_m�`lig�Giliaq_)�Loao�[h^�S_loq_lo

U_[l Giliaq_ S_loq_lo Loao
.6/0 .-)/0. * *

.6/1 6)2-/ * *

.615 ;02)--- * *

.62/ 0/)351 * *

.620 06)631 * *

.621 10)310 * *

.622 01)55- * *

.656 .4)012 2-)222 ..-)125

.66/ 5)6-5 /1)6-5 ./6)-01

Oiol]_7�m__�`iinhin_m�ch�n_rn+

Pb_� ^_]fch_� i`� nb_� Giliaq_� g[le_n� ^i_m� hin� ch^c][n_� [� ^_]fch_� ch� nb_� fcp_mni]e�

_]ihigs�h_[l\s+�Pb_�]b[ha_m�[l_�go]b�gil_�fce_fs�ni�\_�nc_^�ni�nb_�aliqnb�i`�nb_�@[l�

_m� O[f[[g�[h^�Iimbc�g[le_nm+� Ieig[tc� cm� [fmi� ]fim_� ni�Iimbc� [h^� mni]e� mif^� nb_l_�

q_l_�`l_ko_hnfs�l_]il^_^�[m�aicha�chf[h^�l[nb_l�nb[h�ni�nb_�]i[mn+

Qhncf� .634)�nb_l_�q[m� fcnnf_�_``_]n�i`�aip_lhg_hn�jifc]s�ih�fcp_mni]e�jlc]_m+� Pb_�ihfs�

ch`fo_h]_�[jj_[lm�ni�b[p_�\__h�nb_�jl[]nc]_�i`�@cmnlc]n�?ioh]cfm�ni�]iff_]n�n[r_m�[n�nb_�

g[le_nm)�qb_l_� cn�q[m�_[mc_l�ni�][n]b�j_ijf_�qcnb�`oh^m� ni�j[sXW� Pbcm�jl[]nc]_� cm�m[c^�

ni� b[p_� \__h� _mj_]c[ffs� jl_p[f_hn� ch� I[[m[c� @cmnlc]n� [h^� f_^� ni� bcab_l� m[f_m� ch�

h_cab\iolcha�@cmnlc]nm� qbc]b� ^c^� hin� `iffiq�nbcm� jl[]nc]_XW� Pbcm� g[s� b[p_� []n_^� ni�

ch]l_[m_�m[f_m�[n�i``c]c[f�g[le_nm�ch�nb_�Ieig[tc�[l_[�[n�nbcm�ncg_+

=`n_l� .634)� nb_� g_[n� ][hhcha� ]igj[hs� P[ha[hsce[� L[]e_lm� Hn^� &PLH'� q[m�

h[ncih[fcm_^�[h^�acp_h�l_mjihmc\cfcns�`il�jlipc^cha�g_[n�`il�g[le_nm�ch�@[l�_m�O[f[[g+�

En�i``_l_^�l_f[ncp_fs�fiq�jlc]_m8�jlc]_� f_[^_lmbcj)�[h^�]igg[h^�ip_l�nb_�\_mn�[hcg[fm)�

j[mm_^� ni� `il_cah�g[le_nm� [h^�jlcp[n_� \os_lmXX�I[]e_htc_� hin_^� nb[n�gimn�i`�PLHçm�

[]ncpcns)�[h^�nb_� cgj[]n�i`�g_[n�jlc]_�jifc]c_m�q[m�]ih]_hnl[n_^�ch�nb_�hilnb*q_mn�[h^�

]_hnl_�i`�nb_�]iohnls+�Gcfcg[hd[li�[h^�P[ha[�N_acih�[l_�hin�fcmn_^�[m�[�mojjfs�[l_[�`il�

nb_�]igj[hsXX

N[ce_m)� .65.7� /-4+
N[ce_m)� .65.7� /-4)� `iinhin_�5+�
N[ce_m)� .65.7/-6+
I[]e_htc_)� .640[7� .5+



/-4

Eh� .641)� nb_� P[ht[hc[h� Hcp_mni]e� I[le_ncha� ?iljil[ncih� &PHI?'� q[m� m_n� oj� [m� [�

mo\mc^c[ls� i`�nb_� Hcp_mni]e�@_p_fijg_hn� =onbilcnsXf� Pbcm� ]ihnliff_^� [ff� [mj_]nm� i`�

jlcg[ls�g[le_ncha�[h^�q[m�]b[la_^�qcnb�mojjfscha�g_[n�ni�nb_�niqhm�[h^�PLHXW�Pb_�

jlc]_m� nb_s� i``_l_^)� biq_p_l)� q_l_� fiq� [h^� nb_s� q_l_� ion\c^� `il� nb_� \_nn_l� ko[fcns�

[hcg[fm� \s� nb_� inb_l� \os_lm+� >s� .646� nb_� PHI?çm� []ncpcnc_m� q_l_� l_mnlc]n_^� ni�

ij_l[ncha�nb_�g[le_nm�[h^�g[chn[chcha�nb_cl�ch`l[mnlo]nol_+�Pb_s�]b[la_^�[�`f[n�l[n_�i`�

Ptmb�/-,*� [o]ncih�`__)�qbc]b�b[^�nb_�_``_]n�i`�^cm]iol[acha�nb_� m[f_�i`�jiil_l�ko[fcns�

[hcg[fmXX+� Eh� nb_�gc^*.65-m� nbcm� n[me�q[m� n[e_h� ip_l�\s� nb_� Hcp_mni]e�@_p_fijg_hn�

@cpcmcih�i`�nb_�Ichcmnls�i`�=alc]ofnol_�[h^�Hcp_mni]e�@_p_fijg_hnXÑ+

Pb_� ^[n[� jl_m_hn_^� b_l_� ^[n_� [fgimn� _hncl_fs� `lig� nb_� j_lci^� `iffiqcha� nb_�

_mn[\fcmbg_hn�i`�nb_�PHI?+�O[f_m�qcff�\_�[``_]n_^�ch�mig_�q[s�\s�nb_�jlc]cha�mnl[n_as�

[^ijn_^+�>_`il_�]ihmc^_lcha�qb[n�j[nn_lhm�][h�\_�^_n_]n_^)� cn�cm�h_]_mm[ls�ni� ]ihmc^_l�

nb_�ko[fcns�i`�nb_�^[n[+

Pb_�ko[fcns�i`�nb_�^[n[

Pb_� ^[n[� jl_m_hn_^� b_l_� ]ig_� `lig� nb_� i``c]c[f� fcp_mni]e� g[le_nm� m_lpcha� nb_�

Ieig[tc� [l_[8� nb_s� nb_l_`il_� l_jl_m_hn� ihfs� [� mg[ff� jlijilncih� i`�nb_� []no[f� nl[^_�

aicha�ih�ch�nb_�[l_[+�K``c]c[f�g[le_nm)�biq_p_l)�][h�\_�om_^�[m�[h�ch^c][ncih�i`�_p_hnm�

ch�nb_�qc^_l�fcp_mni]e�_]ihigs+�Pb_�nsj_�i`�[hcg[fm�nb[n�b_l^_lm�[l_�jl_j[l_^�ni� m_ff)�

[h^�nb_�jlc]_m�nb_s�[l_�jl_j[l_^�ni�[]]_jn)�qcff�\_�l_`f_]n_^�ch�nb_�j_l`ilg[h]_�i`�nb_�

i``c]c[f� g[le_nm+� Hcp_mni]e�g[le_nm� [l_� `l_ko_hn� _p_hnm� i]]ollcha� _p_ls� `ilnhcabn� il�

gihnb� qcnb� l_]il^m� e_jn� i`�_[]b� gihnbçm� j_l`ilg[h]_+� Pb_� l_]il^m� jlipc^_� kocn_�

^_n[cf_^�ch`ilg[ncih�[\ion�nb_�]ih^cncih�i`�nb_�fcp_mni]e�_]ihigs+

Pb_�^[n[�[h[fsm_^�b_l_�q_l_� ]iff_]n_^� `lig�@cmnlc]n� [h^�N_acih[f� Hcp_mni]e�K``c]_m�

[h^� [l]bcp[f� `cf_m+� Pb_l_� [l_� mcr� g[ch� jli\f_gm� ni� ]ihmc^_l� qb_h� _r[gchcha� nbcm�

[h[fsmcm+

N[ce_m)� .65.7/./+�
Gd[_l\s)� .6467� .-4+�
Gd[_l\s)� .6467� .-5+�
Ll[nn�_l[,)� .6567/.+



/-5

.+� Pb_� jlc]_m� l_jiln_^� g[s� \_� oh^_l*_mncg[n_m� i`� nb_� gih_s� []no[ffs�

_r]b[ha_^+� O[f_�cm�hin�\s�[o]ncih�\on�\s�gono[f�[al__g_hn�\_nq__h�\os_l�

[h^� m_ff_l)� qbi� nb_h� l_jiln� nb_� n[r[\f_� jlc]_� ni� nb_� aip_lhg_hn� i``c]_l�

jl_m_hn�[n�nb_�g[le_n+

/+� Pb_l_�[l_� ch]ihmcmn_h]c_m� ch�nb_�l_]il^m�qbc]b�moaa_mn�nb[n�nb_� [giohn�i`�

gih_s�]iff_]n_^�`lig�g[le_nm�q[m�mig_ncg_m�oh^_l*l_jiln_^+
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_pc]ncih� ij_l[ncihm� qbc]b� l_mofn_^� ch� nb_� jbsmc][f� gip_g_hn� i`� ][nnf_� [q[s� `lig�

Ieig[tc+�Pi�n_mn�nbcm�c^_[�q_�h__^�ni�_r[gch_�]b[ha_m�ch�ch^cpc^o[f�g[le_nm+

XXD[p_hce)� .6607/56
N[ce_m)� .65.)�G_lp_h)� .66/)�[h^�I[]G_htc_)� .640[)� .640\)� [h^� .644�[l_�[ff�gil_�]ih]_lh_^�qcnb�[l_[m�`olnb_l�

q_mn�[h^�^i�hin�jl_m_hn�]ihnchoiom�^[n[�ih� nb_�l_f[ncihmbcj�\_nq__h�jlc]_m� ch� nb_� nqi� ]iohnlc_m+� Ap[ha_fio)� .651�
cm�]ih]_lh_^�qcnb�G_hs[�ihfs+

Line[hmec)� .6647� 52+� ? `�V[[f�[h^�@c_nt)� .6627� 3+



Cl[jb�4+57�Hia�][nnf_�m[f_m�[h^�fia�p[fo_�q_mn�i`�nb_�giohn[chm

).)

),

./

É�(
.- %

[`n_l� .653 �

\_`il_� .653
--

)5 .+- .+/ .+1 .+3 .+5 .- ./+3

Hia�p[fo_� i ` �][nnf_� ch� n_lg m� i ` �g [ct_ �

Cl[jb�4+67�Hia�][nnf_�m[f_m�[h^�fia�p[fo_�[n�Gcmcq[hc

.2

.-

.+2

O� %-
Gf

.� $
â.� -+-

É� É�
!

FY[`n_l� .653 �

Å� \_`il_� .653
+3� +5� .+-� .+/� .+1� .+3� .+5� . -

Hia� p[fo_� i ` �][nnf_� ch� n_lg m� i ` �g [ct_ �

Cl[jb�4+.-7�?[nnf_�m[f_m�[h^�][nnf_�p[fo_�q_mn�i`�nb_�giohn[chm

1--%

0--

/-- %

[`n_l� .653

\_`il_� .653
3- 5-- /- 1- .-- ./-

R[fo_� i ` �][nnf_� ch� n_lgm� i ` �g [ct_



/.3

CITMZ�I[�QVLQ]QL\IT�UIYSM[Z

Pb_� O[g_�@cmnlc]n�fcp_mni]e�g[le_nm� ][h�\_�\lie_h�^iqh� chni�nbim_�q_mn�i`�nb_�L[l_�
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ij_l[ncihm� \s� nb_� @_j[lng_hn� i`� Scf^fc`_� ni� jl_p_hn� cff_a[f� ch]olmcihm� [h^� _pc]n�

b_l^_lm�qbi�b[^�aih_�\[]e�chni�nb_�N_m_lp_ (%+

Pbcm�j_[e�]iof^�\_�^o_�ni�^cmnl_mm�m[f_m�g[^_�\s�j[mnil[fcmnm�_pc]n_^�`lig�nb_�N_m_lp_�

[h^� oh[\f_� ni� mojjiln� nb_cl� [hcg[fm� ih� nb_� j[mnol_� [p[cf[\f_+� Pb_� `iffiqcha� gihnb�

nb_l_� cm� [� mcgcf[l� j_[e� ch� m[f_m� ch� h_[l\s� O[g_� Piqh)� moaa_mncha� nb[n� b_l^_lm� qbi�

q_l_� gip_^� ih� `lig� Gcmcq[hc� ]ihncho_^� ni� m_ff� mni]e� [n� nb[n�g[le_n� nb_� `iffiqcha�

gihnb�&Cl[jb�4+./'+�=`n_l�nb_m_�^cmnl_mm�m[f_m)�Gcmcq[hc�g[le_n�^_]fch_^�n_lgch[ffs+� En�

]fim_^�n_gjil[lcfs�`iffiqcha�[�lch^_lj_mn�\[h�ch�.662�[h^�h_p_l�l_ij_h_^+�Pb_l_�q_l_�

hi�`ilg[f�][nnf_�m[f_m�nb_l_�^olcha�nb_�_hncl_�`c_f^qile�j_lci^+

Pb_�^_]fch_�i`�nbcm�g[le_n�[jj_[lm�ni�l_mofn�`lig�nb_�[\m_h]_�i`�][nnf_� ch�nb_�N_m_lp_)�

domn� [m� cnm� ch]_jncih� l_mofn_^� `lig� nb_cl� [llcp[f+� En� q[m� [� g[dil� ]igjf[chn� i`� fi][f�

\omch_mm_m�ch�nb_�[l_[�nb[n�nb_�]iff[jm_�i`�nb_�][nnf_�g[le_n�b[m�^[g[a_^�nb_�_]ihigs�

i`�nb_�pcff[a_ (X

L[nn_lhm�ch�nb_�nsj_�i`�[hcg[fm�mif^

>ITMZ�IVLNMUITM�KI[[TM

@[n[�ih�nb_� m_r�i`�[hcg[fm� mif^� [l_�[p[cf[\f_� `il�O[g_�@cmnlc]n�g[le_nm�\_`il_� .66.+�

Kp_l[ff)� nb_m_�^[n[�mbiq�nb[n�gil_�g[f_m�[l_� mif^�nb[h�`_g[f_m� &Cl[jb�4+.0'+� Pbcm� cm�

_rj_]n_^�`il�[�mo\mcmn_h]_�j[mnil[f�jijof[ncih�qb_l_�g[f_m�[l_�mif^�lionch_fs�ch�il^_l�

ni�l[cm_�][mb�`il�b_l^�[h^�biom_bif^�h__^m+�Lli^o]ncp_�`_g[f_m)�nb_�miol]_�i`�gcfe�[h^�

][fp_m)�[l_�l[l_fs�mif^�il�mf[oabn_l_^ (X

=m� [� ]iliff[ls)� bcab� m[f_m� i`� `_g[f_m� [l_� ch^c][ncp_� i`� mnl_mm� ch� nb_� j[mnil[fcmnm�

_]ihigs+� En� ch^c][n_m� nb[n� j[mnil[fcmnm� [l_� m_ffcha� i``�nbcm� jli^o]ncp_� ho]f_om+� En� cm�

ch^c][ncp_�i`�fimm�i`�`f_rc\cfcns�[h^�f[]e�i`�]bic]_�i`�qbc]b�[hcg[fm�ni� m_ff)� [h^�qb_h�

ni� m_ff� nb_g+� En� mbiqm� nb[n� nb_�j[mnil[fcmnm� b[p_� hi� inb_l� moljfom� [hcg[fm� ni� m_ff� [h^�

nb[n� nb_s� [l_� b[pcha� ni� ^cmjim_� i`�nb_cl� \[mc]� g_[hm� i`�jli^o]ncih� ni� mojjfs� nb_cl
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fi][f�_]ihigs+

Kh�nb_�\[mcm�i`�nb_m_�^[n[)� cn�b[m�\__h�moaa_mn_^�nb[n�nb_� fimn�\omch_mm�^o_�ni�_pc]ncih�

i`�j[mnil[fcmnm� `lig� nb_� N_m_lp_� ]iof^� [giohn� ni� 0-� gcffcih� mbcffcham� j_l� ko[ln_l+



//1

qilnb� [jjlircg[n_fs� Å04)2--XÑ+� =n� Jailihaili)� ch`ilg[f� nl[^cha� q[m� _mncg[n_^� ni�

[]]iohn�`il�ihfs�0-#�i`�][nnf_� nl[^chaX%+� E`�nb[n�_mncg[n_� cm� l_n[ch_^� [h^� fimm_m� ch� nb_�

ch`ilg[f�m_]nil�[l_�_kocp[f_hn�ni�fimm_m�ch�nb_�`ilg[f�m_]nil)�nb_h�nb_�nin[f�f_p_f�i`�fimn�

nl[^_� ]iof^�\_� Å2--)---� j_l� [hhogXX+� Pbcm� ^i_m� hin� n[e_� chni� []]iohn� nb_� ehi]e� ih�

_``_]nm� ch� m_lpc]_m� fche_^� ni� nb_� fcp_mni]e� nl[^_+� E� ]ih]fo^_� nb[n� nb_� cgjip_lcmbg_hn�

l_]il^_^�ch�nb_�jl_pciom�]b[jn_l�cm�hin�l_mnlc]n_^�ni�[�mg[ff�hog\_l�i`�j[mnil[f�aliojm+

Dig_qii^�M[�IT� .6647�15+

2/
Dig_qii^�M[�I T� .6647�15+�
Dig_qii^�M[�I T� .6647� 16+



//2

?b[jn_l�Acabn

=�^_m_ln�mnl[ha_

Eh� nbcm� ]ih]fomcih� E� ^l[q� nia_nb_l� nbl__� c^_[m+� Bclmn)� nb[n� nb_l_� b[m� \__h� l_[f� fimm� [n�

Ieig[tc� [m� [� l_mofn� i`� nb_� _r]fomcih� i`�j[mnil[fcmnm� `lig� nb_� N_m_lp_+� O_]ih^)� nb[n�

j[mnil[fcmnm� b[p_� hin� \__h� nb_� j[mmcp_� pc]ncgm� i`� nb[n� fimm� \on� b[p_� mnl[n_ac_m� `il�

[g_fcil[ncha�nb_� fimm_m�[h^�`il�]ihn_mncha�cn�jifcnc][ffs+� Pbcl^)� nb[n�cn�cm� cgjiln[hn�ni�n[e_�

chni� []]iohn�nb_�_rn_hn�i`�nb_� fimm�j_ijf_�_rj_lc_h]_)� [h^�nb_cl�[^[jn[ncih�[h^�l_mcmn[h]_�

ni�nb[n�fimm)�qb_h�_r[gchcha�]ihm_lp[ncih*ch^o]_^�^cmjf[]_g_hn+

Ehnli^o]ncih

=� hog\_l� i`� [onbilm� qlcncha� [\ion� ]b[ha_� ch� j[mnil[f� mi]c_ns� b[p_� _gjb[mct_^� nb_�

l_mcfc_h]_� [h^� _h^ol[h]_� i`� j_ijf_çm� ]ijcha� mnl[n_ac_m+� S[ff_l� ]lcnc]cm_m� c^_[m� [\ion�

g[lach[fcm[ncih� i`�j[mnil[fcmnm� oh^_l� ][jcn[fcmg� `il� nb_� q[s� nb_s� mo\mog_� j[mnil[fcmg�

qcnbch� [� \li[^_l� mo\m_n� i`� lol[f� mi]c_nc_m� qcnbion� ]ihmc^_lcha� cnm� j_]ofc[lcnc_m� il� nb_�

nbioabnm� il� [a_h]s� i`�nb_� j[mnil[fcmnm� nb_gm_fp_m+� D_� [lao_m� nb[n� nbcm� f_[^m� ni� [� ih_*

^cg_hmcih[f� pc_q� i`�j[mnil[fcmnm� [m� åpc]ncgmç+� Sb[n� cm� h__^_^� chmn_[^� cm� ni� [jjli[]b�

nbcham�qcnb�nb_�j[mnil[f�pc_qjichn�`il_gimn�ch�gch^+

Polnih� b[m� mbiqh� nb[n� nb_�Iolmc� _rj_lc_h]_^� ^_p[mn[ncha� fimm_m� ch� nb_� ^lioabnm� i`�nb_�

_[lfs�.64-m�\on�[lao_m�nb[n�nb_�Iolmcçm�l_mjihm_�ni�^lioabn�[h^�cgjip_lcmbg_hn�nb_h�[h^�

mo\m_ko_hnfs� mbiqm� ål_mcfc_h]_)� n_]bhc][f� mijbcmnc][ncih)� chp_hncp_h_mm� [h^� mb__l�bog[h�

^_n_lgch[ncih�ni� molpcp_ã +�D_�[lao_m�nb[n�hincihm�i`�ål_b[\cfcn[nchaç� l_`oa__m� mo]b�[m� nb_�

Iolmc� lcmem� ip_lfiiecha� nb_m_�ko[fcnc_m+� D_� ]lcnc]cm_m� mig_� c^_[m� [\ion� ^cmjf[]_g_hn� [m

$�Polnih�[h^�Polnih)� .6517� .45+
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\_cha�åm_^_hn[lcmnç� [h^�[lao_m�nb[n�q_�h__^�ni�m__�^cmjf[]_g_hn�[m�j[ln�i`�[�fiha_l�bcmnils�

i`�gip_g_hn)�gcal[ncih�[h^�[^[jn[ncih�nb[n�cm�hilg[f�`il�nb_m_�[l_[m+

Bl[nech�[lao_m�nb[n� ånbcham�^i�hin�h_]_mm[lcfs�`[ff�[j[lnç� `il�nb_�=lc[[f)�^_mjcn_�nb_�_``_]nm�

i`�^lioabn�[h^�^_p_fijg_hn�jlial[gg_mX� Ahmgcha_l�`ch^m� fimm� i`�mni]e�[h^� ch]l_[mcha�

ch_ko[fcns� [giha� nb_� C[fif_� Klg[)� \on� s_n� mcahm� i`�_]ihigc]� q_ff� \_cha� [giha� nb_�

jiil_l�`[gcfc_mX�Diaa�qlcn_m�[\ion�[�å]lcmcm� ch�j[mnil[fcmgç� l_mofncha�`lig�nb_�]b[ha_m�ni�

nb_�qilf^�[lioh^�nb_g�[h^�fimm�i`�f[h^)�\on�m_nm�nb[n�ch�nb_�]ihn_rn�i`�j[mnil[f�l_mcfc_h]_�

ch�nb_�`[]_�i`�]b[ha_)�[h^�i`�al_[n�p[lc_ns�i`�l_mjihm_m�\s�^c``_l_hn�j[mnil[f�aliojmX

?iggih�ni�nb_m_�[onbilm)� [h^�inb_lm)� cm�nb_� c^_[�nb[n�]b[ha_� cm�l_[f�[h^�jli\f_g[nc]�[h^�

][h�b[p_�m_lciom�]ihm_ko_h]_m+�Pb_cl�jimcncih�cm�nb[n�l_mcfc_h]_�cm�g[hc`_mn�\_][om_�i`�nb_�

b[l^mbcj+�Pb_s�[l_�nb_l_`il_�]lcnc][f�i`�cgjim_^�[h^�ohq_f]ig_�]b[ha_)�[h^�ch�j[lnc]of[l)�

nb_s� b[p_� hin_^� nb_� b[lg`of� _``_]nm� nb[n� ][h� `iffiq� nb_� fimm� i`� f[h^� `il� ]ihm_lp[ncih�

joljim_m+� Polnih)� `il�_r[gjf_)�jl_^c]nm� nb[n�l_m_nnf_g_hn�i`�nb_�Iolmc� `lig�nb_�J[ncih[f�

L[lem�ih�nb_cl�f[h^7

å[fgimn� ]_ln[chfs� f_[^� ni� oh_gjfisg_hn)� f[h^f_mmh_mm)� g[lach[fcm[ncih)�

`ii^� chm_]olcns)� fimm� i`� []]_mm� ni� ]iggih� jlij_lns)� _limcih� i`� b_[fnb�

mn[nom)�mi]c[f�^cm[lnc]of[ncih�[h^�]ofnol[f�mnl_mmçX

Pb_� cgjip_lcmbg_hn� _rj_lc_h]_^� [n� Ieig[tc� ][om_^� jli\f_gm� nb[n� j_ijf_� b[p_)�

a_h_l[ffs� ]ij_^� qcnb)� \on� qbc]b� h__^� ni� \_� ][l_`offs� ^_[fn� qcnb� qb_h� [mm_mmcha� nb_�

cgj[]nm�i`�]ihm_lp[ncih*ch^o]_^�^cmjf[]_g_hn++

X�Bl[nech)� .66.7� ./2+
X�Ahmgcha_l)� .66/7� 55*.-.+
X�Diaa)� .67� .00)� .02+
X�Polnih)� .6637� .-5*6+� %Pb_�fcmn�i ` �jli\f_gm� cm�koin_^�`lig�I]@iq_ff)� .6627� .46&+
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N_mjihm_m�ni�cgjip_lcmbg_hn�[n�Ieig[tc

Nol[f� aliojm� b[p_� _rj_lc_h]_^� ^cmjimm_mmcih�i`�nb_cl� f[h^m� [n� nb_� b[h^m� i`�nb_� mn[n_� ch�

g[hs�]iohnlc_m�[h^�`il�g[hs�]_hnolc_m+� Eh�_p_ls�]ihnch_hn�nb_l_�b[p_�\__h)�il�mncff�i]]ol)�

j_lci^m� i`�_rn_hmcp_� f[h^� [fc_h[ncih� `il� inb_l� `[lg_lm)� jifcnc][f� _fcn_m)� il� ^_p_fijg_hn�

jlid_]nm+

Pb_�g[n_lc[f�]ihm_ko_h]_m�i`�nb_m_�_pc]ncihm�[l_�`[l�l_[]bcha+�Pbcm�nb_mcm�b[m�mbiqh�biq�

_pc]ncih� b[m� \__h� []]igj[hc_^� \s� [� l_^o]ncih� ch� b_l^m)� [� l_^o]ncih� ch� l_fc[h]_� ojih�

j[mnil[fcmg)� [h^� ]ihm_ko_hn� ]b[ha_� ch� fcp_fcbii^m+� S_� b[p_� m__h� nb[n� nb_� jiil_l�

j[mnil[fcmnm� jl_m_hn� ch� nb_� l_acih� i`�nb_� N_m_lp_� [l_� fce_fs� ni� b[p_� _rj_lc_h]_^� gil_�

cgjip_lcmbg_hn)� [h^� nb[n� qig_hçm� ch]ig_� cm� hiq� mig_ncg_m� nb_� g[ch� miol]_� i`�

momn_h[h]_+� Pb_l_� cm� _pc^_h]_� ch� nb_� fcp_mni]e� g[le_nm� i`� kocn_� qc^_mjl_[^� mnl_mm� ni�

j[mnil[fcmnm�[m�[�l_mofn�i`�nb_�_pc]ncihm+

Pb_� ]ihm_ko_h]_m� [l_� hin�g_l_fs� _]ihigc]+� Eh� inb_l� mcno[ncihm)� nb_� n_mncgihc_m� ni� nb_�

^cmil^_l�][om_^�\s�`il]_^�l_gip[f� moaa_mn�_``_]nm� `[l�gil_�^cmnol\cha�nb[h�h_onl[f� n_lgm�

fce_� å^cmjf[]_g_hnç� ][h� ]ihp_s+� @cmjf[]_g_hn� _hn[cfm� fimm� i`� big_m)� fcp_fcbii^m� [h^�

jf[]_m�i`�mjclcno[f�[h^�]ofnol[f� cgjiln[h]_X�Pb_�n[e_ip_l�i`�n_llcnils)� [h^�nb_�omolj[ncih�

i`�jiq_l�[h^�[onbilcns�ni�g[h[a_�[h^�chb[\cn�nb_� f[h^m][j_�l_h^_lm�ih]_�`[gcfc[l�jf[]_m�

å[�^_m_ln�mnl[ha_�[h^�]bcffç

Fibh� ?f[l_çm�qil^m�q_l_�qlcnn_h� ch�jlin_mn� [n� nb_� _h]fimol_�gip_g_hn+� Dcm� qile� acp_m�

mig_� m_hm_�i`�nb_� ch^cah[ncih�[h^� [ha_l� chpifp_^+� Diq_p_l� ch� a_h_l[f� nb_� nih_� i`�nbcm)�

[h^�inb_lm� fce_� cn)� chpie_m�[�`ch[fcns�[h^�m_hm_�i`�^cm[mn_l�nb[n�^i_m�hin�q_ff�^_m]lc\_� nb_�

l_mjihm_�i`�j[mnil[fcmnm�[n�Ieig[tc+

E�\_ach�qcnb�nbcm�j_lmj_]ncp_�j[lnfs�\_][om_�_pc]ncih�cm�[�nl[og[nc]�_rj_lc_h]_+� E�b[p_�hin�

^_[fn�qcnb�nb[n�[mj_]n�b_l_�\on�^i�hin�q[hn� cn�ni�ai�ohg_hncih_^+� Pb_�j_lmj_]ncp_� cm�[fmi

X�Kfcp_l*Ogcnb)� .6637� 458�Cl[s)� .6637� .-.+
X�Pbilhnih)� .6647� 35+� Pb_�_rnl[]n� cm� `lig�?f[l_åm�ji_g7� ãN_g_g\l[h]_må� i ` �nb_�gc^� .51-m+



//5

cgjiln[hn� \_][om_� nb_� q_[eh_mm� i`� lol[f� aliojm� ch� nb_� `[]_� i`�gil_� jiq_l`of� `il]_m�

jlipc^_m�nb_�[jjlijlc[n_�]ihn_rn�`il�oh^_lmn[h^cha�j_ijf_çm�l_mjihm_�ni�^cmjf[]_g_hn+

Pb_� `[]n�nb[n�_pc]ncih�i]]oll_^�[n�[ff� cm� cffomnl[ncp_�i`�_pc]n__mç� jifcnc][f�q_[eh_mm+� U_n� cn�

cm�^_mjcn_�nb_�cg\[f[h]_�i`�jiq_l�nb[n�jlin_mn�cm�giohn_^�[h^�jolmo_^+� En�cm� ch�nb_�`[]_�i`�

l_miol]_� fimm� nb[n� fcp_fcbii^m� [l_� [^[jn_^�[h^�h_q�]ijcha� mnl[n_ac_m� `ilgof[n_^+� E� [lao_�

nb[n�j[mnil[fcmnm�[n�Ieig[tc�[l_�[n�ih]_�cgjip_lcmb_^�\on�l_miol]_`of)�q_[e�\on�mnliha+

S_� m[q� ch� ]b[jn_l� ih_� nb[n� >ih`cafcifc� b[m� _gjb[mct_^� nb_� ]lcmcm� `[]cha� j[mnil[f�

mi]c_nc_m(+�D_�cm�mj_]c`c][ffs�j_mmcgcmnc]�[\ion�nb_�I[[m[c�i`�P[ht[hc[7

åPb_�I[[m[c�j[mnil[fcmnm�ch�P[ht[hc[)� ch]iljil[n_^�chni�h[ncih[f�_]ihigc]�

mnlo]nol_m)� b[p_� aliqh�gil_� [h^�gil_� pofh_l[\f_� ni� `il]_m� \_sih^� nb_cl�

]ihnlif8� nb_cl� ][j[]cns� ni� g[h[a_� nb_cl� iqh� fcp_m� cm� ^_]l_[mcha� [h^� nb_cl�

p_ls�molpcp[f�[m�[h�_nbhc]�alioj�cm�nbl_[n_h_^+ç

En� cm� hin� ]f_[l�qb[n� l_m_[l]b� nb[n� mn[n_g_hn� cm� \[m_^� ojih+� Ll_^c]ncihm� i`�nb_� ^_gcm_� i`�

I[[m[c� mi]c_ns� b[p_� \__h� g[^_� `il� mig_� ncg_)� [h^� ^i� hin� l_`f_]n� nb_� n_h[]cns� il�

`f_rc\cfcns� i`�fcp_fcbii^m� [h^� mi]c_ns� ch� nbcm� l_acih+� Lxlih� [^ijnm� [� mcgcf[l� nih_� qb_h�

qlcncha�[\ion�nb_�]b[ha_m�ni�G_hs[�I[[m[c+�D_�]ih]fo^_m�bcm� `ch^cham�[\ion�nb_� cgj[]nm�

i`�l_]_hn�jifcnc][f�]b[ha_m�[h^�Clioj�N[h]b_m�ih�G_hs[h�I[[m[c�qcnb�nb_m_�l_g[lem7

åEE�_mn�jfom�pl[cm_g\f[\f_�ko_�]_or*]c�pihn�oh�diol�io�fç[onl_�znl_�^_mncnoxm�

^o� j_o� ^_� n_ll_� koc� f_ol� l_mn_)� _n� `chcl� &mçcfm� ihn� ^_� f[� ]b[h]_'� j[l�

_hnl_jl_h^l_� oh� nl[p[cf� g[ho_f� miom*j[sx)� jlcm� [o� jcya_� ^_� f[� j[opl_nx+

Qh_�\c_h�nlcmn_�j_lmj_]ncp_�jiol�oh�j_ojf_�mc�`c_l+Xç

>ih`cafcifc)� .66/7� 08� ]b[jn_l�ih_)� j[a_�14*5+
X�Lxlih)� .662)� pif� EE7� /0.+� Pbcm� cm� ch� nolh� koin_^� `lig�Cl[b[g)� .6567� .52+� Pb_� n_rn� l_[^m7� En� cm� gil_� fce_fs� nb[n� nb_s�
qcff� \_]ig_� f[h^f_mm� [h^� _h^� oj� % c` �nb_s�[l_� fo]es&� ch� fiq�j[c^�g[ho[f�di\m)� ][oabn� ch� [�jip_lns� nl[j+� = � m[^� jlimj_]n�
`il�[�jlio^�j_ijf_+
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E� moaa_mn� nb_m_� l_g[lem� _ll� ch� nqi� q[sm+� Bclmn)� nb_s� i``_l� \li[^� a_h_l[fcm[ncihm� [\ion�

^cp_lm_� `ilnoh_m� [h^� l_mjihm_m8� m_]ih^� nb_s� [l_� ip_lqb_fgchafs� h_a[ncp_� [h^� jilnl[s�

fcnnf_�i`�nb_�l_mcfc_h]_�nb[n�][h�[]]igj[hs�j_ijf_çm�l_mjihm_m�ni�f[h^�fimm+

=n�Ieig[tc� E�q[m�qilecha�qcnb�[�al_[n�p[lc_ns�i`�`[gcfc_m�jolmocha�p[lc_^� fcp_fcbii^m�

qcnb� ^c``_l_hn� mnl[n_ac_m� ni� _hb[h]_� jlimj_lcns�qbcf_�gchcgcmcha� nb_� lcme� i`�fimm+� Pb_l_�

q_l_�I[[m[c�[h^�L[l[eosi�b_l^_lm� mjfcnncha�nb_cl�b_l^m� chni� m_p_l[f�^c``_l_hn�fi][ncihm� ch�

G_hs[� [h^� P[ht[hc[� [h^� nb_l_� q_l_� L[l_� b_l^_lm� m_h^cha� [hcg[fm� ^iqh� niq[l^m� nb_�

]i[mn+� Sig_h� q_l_� m_ffcha� `cl_qii^� _p_ls� ^[s� ch� Gcmcq[hc)� il� nl[p_fcha� `[l� ni� m_ff�

g_^c]ch_)�il�m_ffcha�nb_�gcfe�`lig�[hcg[fm�qbc]b�nb_s�b[^� fi\\c_^�ni�b[p_�\lioabn�\[]e�

ni�nb_�Ub`T'�Pb_l_�q_l_�if^�g_h�^_j_h^_hn�ih�mni]e�fi[hm�`lig�l_f[ncp_m�[`n_l�jli`fca[n_�

mihm� b[^�q[mn_^� nb_cl� chb_lcn[h]_8� nb_l_�q_l_� sioha�qcp_m� l_fc[hn� ih� m_ffcha�gcfe� `lig�

\illiq_^�ai[nm8�qc^iqm�qbi�mif^�g_^c]ch_�[h^�\_[^qile�ih�nb_�ih_�b[h^�[h^�g[h[a_^�

nb_cl�b_l^m�ih�nb_�inb_l+� L[l_� `[lg_lm�\ioabn�q_[e�[hcg[fm� `lig�I[[m[c�b_l^_lm� ^olcha�

nb_� ^ls� m_[mih)� [h^� nicf_^� ]ihnchoiomfs� ni� _hmol_� nb[n� nb_cl� l[ch*`_^� `[lgm� ^c^� hin�

mo]]og\� ni�q__^m+� =f]ibifc]m� mif^� nb_cl�[hcg[fm� l_]ef_mmfs�[h^� nb_cl�]bcf^l_h� l[h� [q[s�

`lig�big_+� Pb_l_�q_l_� pofh_l[\f_� ch^cpc^o[fm�qcnb� `_q�l_f[ncp_m� ni� l_fs�ih8� mni]e*jiil�

`[gcfc_m� qbi� ^_j_h^_^� ih� q[a_� f[\iol8� [acha� `[gcfc_m� qbi� b[^� ni� j[s� nb_� ][nnf_�

\lc^_q_[fnb� i`�nb_cl� mihmç� q_^^cham)� [h^�inb_lm� qbi� _rj_lc_h]_^� h_q*`ioh^�jlimj_lcns�

qb_h� nb_cl� ^[oabn_lm� q_l_� g[llc_^+� Pb_l_� q_l_� mni]ef_mm� ^_j_h^_hnm� fcpcha� ch� inb_l�

j_ijf_çm�UbeaTf%� lc]b�qig_h�qbim_� [^ofn�mihm�]ihnliff_^�g[hs�]iqm�[h^�nb_cl�jiil�]i*

qcp_m�qbi� ihfs� b[^� mg[ffmni]e+� Pb_l_�q_l_�q_[fnbs�_f^_lm� l_hncha� cllca[n_^� lc]_� `c_f^m)�

[h^�jiil_l�sionbm�dichnfs� chp_mncha� ch)� il�af_[hcha� `lig� h_cab\iolçm� f[h^m+� Pb_l_� q_l_�

g_h�_ha[a_^�ch� mni]e�nl[^cha)� il�\oscha� cgjlip_^�mn[ff*`_^�][nnf_)�qbcf_� inb_lm� chp_mn_^�

q[a_m�ch�ai[nm)�il�mioabn�][l__lm�qcnb�I[[m[c�JCKm+

=gc^mn�nb_�^cp_lmcns�nbl__� `_[nol_m� mn[h^�ion+� Bclmn)� nb[n�nb_�j[mnil[fcmg�ih]_�jl[]ncm_^�[n�

Ieig[tc�b[m�\__h�]b[ha_^�\s�_pc]ncih+� O_]ih^)� nb[n�ch�l_mjihm_)� j_ijf_�hiq�[l_�omcha�

mcgcf[l� mnl[n_ac_m� nlc_^� ch� nb_� j[mn+� Pbcl^)� nb[n� nb_� _rj_lc_h]_� i`� cgjip_lcmbg_hn� cm�

g_^c[n_^� \s� inb_l� [mj_]nm� i`�j[mnil[f� fc`_+� En� b[m� \__h� chn_hmc`c_^� \s� nb_� _rj_hm_m� [h^
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ijjilnohcnc_m�nb[n�j_ijf_� `[]_�[n�^c``_l_hn� mn[a_m� ch�nb_cl)� [h^�nb_cl�`[gcfc_mç)� fcp_m+� En�b[m�

\__h� mb[j_^� \s� [h^� jf[s_^� ion� [fiha� n_hmcihm� \_nq__h� g[f_� [h^� `_g[f_*]ihnliff_^�

_]ihigc_m+

Eh�[ff)�nb_�jc]nol_�nb[n�_g_la_m�cm�hin�i`�n_lgch[f�]lcmcm)�\on�l[nb_l�i`�[�j_ijf_�`[]cha�l[jc^�

]b[ha_� nb[n� f_[p_m� mig_�i`�cnm�g_g\_lm� ch�b[l^mbcj+� Pb_� fimm_m� [n�Ieig[tc� [l_�qcnbch�

nb_� l_[fg� i`�j[mn� _rj_lc_h]_)� [h^� [m� mo]b� j_ijf_� b[p_� ]ij_^� qcnb� nb_g+� Pbcm� ch� j[ln�

l_`f_]nm�nb_�`[]n�nb[n�q_[fnb�cm�g_[mol_^�ch�f[\iol)�[h^�hin�domn�fcp_mni]e+� Egjip_lcmbg_hn�

[m�g_[mol_^�ch�n_lgm�i`�fcp_mni]e�fimm)� mncff�f_[p_m�nb_�jimmc\cfcns�i`�l_]ip_ls+�Diom_bif^m�

qbc]b�q_l_� []]omnig_^� ni� `__^cha� nb_gm_fp_m� `lig� nb_cl� b_l^m� qcff� b[p_� \__h� nbliqh�

chni�^c``c]ofns�\on�c`�nb_l_�cm�f[\iol�[p[cf[\f_�nb_s�g[s�`ch^�[�g_[hm�i`�fcpcha+

Ahmgcha_lçm�l_m_[l]b�mbiqm�nb[n�nb_l_�b[m�\__h�[�a_h_l[f�l_^o]ncih�i`�fcp_mni]e�bif^cham�

[giha� nb_� C[fif_� Klg[�\_nq__h� .641� [h^� .654� [h^� [� ]ih]_hnl[ncih� i`�nb_� l_g[chcha�

fcp_mni]e� chni� nb_�b[h^m� i`�nb_�q_[fnbc_mn� `[gcfc_m%Ñ+� Ob_� [fmi� hin_m� nb[n� nb_l_� b[p_� \__h�

mig_� jimcncp_� ]b[ha_m� ni� nb_� mi]c[f� [h^� _]ihigc]� ch^c][nilm� i`�nb_� jiil_l� [h^�gc^^f_�

ch]ig_� biom_bif^m� mch]_� .65-� [h^� [lao_m� nb[n� nbcm� cm� \_][om_� i`� nb_� h_q� _]ihigc]�

ijjilnohcnc_m� [p[cf[\f_� ni� nb_g� ch� nb_� ]oll_hn� _]ihigs+� åLlif_n[lc[hcm[ncihç� [h^�

]igg_l]c[fcm[ncih�b[p_�_hb[h]_^)�ch�mig_�l_mj_]nm)�nb_cl�q_ff*\_cha +

En� ^i_m� hin� `iffiq)� biq_p_l)� nb[n� nb_� h_q� fcp_fcbii^m� `iffiq_^� [n� Ieig[tc� [l_� gil_�

m_]ol_+� Eh�nb_�]ihn_rn�i`�p[lc[\f_�_hpclihg_hnm�[h^�a_h_l[ffs�ch]l_[mcha�jl_mmol_�ih�lol[f�

fcp_fcbii^m� [h^� l_miol]_m)� nb_� h_q� i]]oj[ncihm� qcff� hin� h_]_mm[lcfs� fcabn_h� j_ijf_m�

jl_^c][g_hn+� =n�Ieig[tc)� j_ijf_� [l_� jiil_l)� mig_� i`�nb_� fcp_fcbii^m� nb_s� `iffiq� [l_�

gil_�jl_][lciom)�[h^�nb_s�[l_�hiq�gil_�pofh_l[\f_�ni�`olnb_l�gcm`ilnoh_%E

'Ç�Ahmgcha_l)� .66/7� 5/*0+�
 �Ahmgcha_l)� .66/7� .-5+�
S[ff_l)� .6557� ../+
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Eh�inb_l�mcno[ncihm�j_ijf_�_rjl_mm�gil_�j_mmcgcmg+� Oj_h]_l�^l[qm�[nn_hncih�ni�nb_�l_]_hn�

^_p_fijg_hnm� ch�Pole[h[�qb_l_� `[gcfc_m� `il]_^� ion�i`�j[mnil[fcmg� n[e_� oj� l_mc^_h]_� ch�

niqhm�il�l_`oa__�][gjm�qcnbion�nb_�h_nqilem�nb_s�h__^�ni� l_nolh�ni� nb_�j[mnil[f� m_]nil%W�

Eh� _``_]n)� nb_m_� j_ijf_� b[p_� \__h� åmfioab_^� i``� `lig� j[mnil[fcmg)� qcnb� fcnnf_� bij_� i`�

l_nolhcha+�Pb_�mnl[n_ac_m�nb_s�b[p_�`iffiq_^�b[p_�lof_^�ion�mig_�`onol_�ijncihm% +

Pb_�][m_�bcabfcabnm�[l_[m�i`�̀ olnb_l�l_m_[l]b�nb[n�]iof^�\_�]ih^o]n_^+�Pbcm� mno^s�cm�\[m_^�

ih� nb_� _rj_lc_h]_� i`�j_ijf_�qbi� q_l_� mncff� [\f_� ni� fcp_� ]fim_� ni� nb_� N_m_lp_)� [h^� nb_cl�

l_f[ncp_m+� En�][h�m[s�fcnnf_�[\ion�nb_�fcp_fcbii^m�i`�inb_l�h_nqilem�i`�j_ijf_�qbi�[l_�hin�mi�

]fim_fs�]ihh_]n_^� ni� nb_�j[mnil[fcmnm� mno^c_^�b_l_+� Pbim_�qbi�b[p_� l_g[ch_^�[lioh^�nb_�

N_m_lp_� g[s� b[p_� \__h� nb_� gil_� `ilnoh[n_� alioj+� Pb_� cmmo_� ][h� ihfs� \_� l_mifp_^� \s�

`iffiqcha�oj� nbim_�qbi�b[p_� f_`n+� Ocgcf[lfs� cn�qiof^�\_� chn_l_mncha� ni� ehiq�gil_� [\ion�

nb_�h[m]_hn�_rj_lc_h]_� i`�niqhm� nb[n� nb_�g_^c]ch_� m_ff_lm�i`�Gcmcq[hc)� [h^� [� `_q�sioha�

g_h� i`�O[g_� [h^� Hombini� b[p_� a[ch_^+� En� cm� jimmc\f_� nb[n� _pc]n__m� `lig�Ieig[tc� `[ff�

gil_� \li[^fs� ih� nb_� ]ihnchoog� `lig� hi*ol\[h*_rj_lc_h]_� ni� hi*l_nog*ni*j[mnil[fcmg�

nb[h�nb_m_�^[n[�b[p_�\__h�[\f_�ni�mbiq+

N_mcmn[h]_�[h^�jlin_mn

S_� b[p_� m__h� nb[n� [fc_h[ncih� i`�l_miol]_m� `lig� p[lciom� aliojm� b[m� \__h� nb_� hilg� [n�

Ieig[tc� `il� mig_� ncg_� hiq+� Apc]ncih� [h^� l_gip[fm� b[p_� \__h� `l_ko_hn� `il� m_p_l[f�

^_][^_m)� qcnb� ihfs� mbiln� chn_lfo^_m� i`� l_f[ncp_� ][fg+� Llin_mn)� \inb� ^cl_]nfs� ni�

l_jl_m_hn[ncp_m�i`�nb_�mn[n_)� [h^�ch�jl[]ncm_�nblioab�_p[^cha�l_aof[ncihm)�b[m�\__h�_ko[ffs�

]iggih+� Eh^__^� nb_� hincih� i`�]lcmcm� ch�j[mnil[f� mi]c_nc_m� cm� [fmi�q_[e�\_][om_� cn� cm� hin�

[fq[sm�l_[^cfs�]igj[nc\f_�qcnb�nb_�pcaiol�i`�momn[ch_^�ijjimcncih�nb[n�][h�\_�giohn_^�ch�

l_mjihm_�ni�l_miol]_�fimm+

I[[*mj_[echa� j[mnil[fcmnm� q_l_� _``_]ncp_fs� _r]fo^_^� `lig� nb_� H[e_� Fcj_� [l_[� \s� nb_�

G_hs[h� aip_lhg_hn)� [h^� nb_�J[ncih[f� L[lem� >i[l^� ch� nb_� _[lfs� .62-m+� Pb_s�q_l_� nb_h

Oj_h]_l)� .6647� //3)� /03*4+�
=^[gm�[h^�=h^_lmih)� .6557� 201+
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_r]fo^_^� `lig� nb_�Ieig[tc� C[g_�N_m_lp_�\s� [h� [ffc[h]_� i`�L[l[eosi� j[mnil[fcmnm� [h^�

P[ha[hsce[h�i``c]c[fm+� Eh� l_mjihm_� nb_s�]b[ha_^� nb_cl� c^_hncns� [h^� `ila_^�h_q� [ffc[h]_m�

qcnb�\inb�nb_�L[l[eosi�[h^�aip_lhg_hn�mn[``�mi�nb[n)�\s�.635)�nb_�hog\_lm�i`�j[mnil[fcmnm�

[ffiq_^�ch�nb_�N_m_lp_�b[^�ch]l_[m_^�]ihmc^_l[\fs+

L[l_)� O[g\[[�[h^�G[g\[�b_l^_lm�q_l_� _r]fo^_^� `lig� [hs�om_� i`�Ieig[tcçm� l_miol]_m�

qb_h�nb_�N_m_lp_�q[m�_mn[\fcmb_^+�>ioh^[lc_m�q_l_�l_^l[qh�ni� _hmol_�nb[n�hi�bonm�q_l_�

`ioh^�chmc^_�nb_�N_m_lp_�[h^�nb[n�nb_l_`il_�j_ijf_�qiof^�b[p_�hi�lcabn�ni�fcp_�nb_l_+�Pb_s�

l_mjih^_^�pp̂ nb�pcailiom�ijjimcncih�ni� nb_�_mn[\fcmbg_hn�i`�nb_�N_m_lp_�ih�nb_cl�al[tcha�

f[h^m+�D_l^_lm�[n�Cils�[)�ip_lfiie_^�\s�>[n_m�qb_h�b_�jlijim_^�nb_�N_m_lp_)�mo]]_mm`offs�

fi\\c_^�ni�b[p_�nb[n�f[h^�_r]cm_^�`lig�nb_�N_m_lp_+�Knb_lm�bcl_^�f[qs_lm�ni�jf_[^�ih�nb_cl�

\_b[f`+�L[l_�j[mnil[fcmnm�q_l_�[fmi�mo]]_mm`of�ch�a[chcha�gil_�[]]_mm�ni�nb_�N_m_lp_�ch�nb_�

f[n_� .63-m� [h^� _[lfs� .64-m�qb_h� [� m_lc_m� i`�^ls� s_[lm� g[^_� cnm� l_miol]_m� [ff� nb_� gil_�

cgjiln[hn+

=ff� aliojm� b[p_� jlin_mn_^� qb_h� cggcal[hn� b_l^_lm� ^_jlcp_^� nb_g� i`� nb_cl� al[tcha�

l_miol]_m� [h^� b[p_� mioabn� ni� l_*_mn[\fcmb� ]iggoh[f� ]ihnlifm� g[h[acha� ^ls� m_[mih�

al[tcha+�Pb_s�[jj_[f_^�\inb�ni�nb_�@cmnlc]n�aip_lhg_hn�[h^�nb_�N_m_lp_�[onbilcnc_m�ni�nls�

ni� fcgcn� nb_� ch]olmcihm+� Pb_s� l_*ila[hcm_^� nb_cl� iqh� _``ilnm� ni� m_n� [mc^_� ^ls� m_[mih�

j[mnol_m+

Oig_� i`� nb_� if^_l� j[mnil[fcmnm� [n� Ieig[tc� b[p_� mj_hn� nb_cl� _hncl_� fcp_m� [pic^cha�

l_aof[ncihm� ^_mcah_^� ni� ]ihnlif� nb_cl� l_mc^_h]_+� Pb_s� b[p_� p[lciomfs� ]cl]ogp_hn_^� nb_�

G_hs[h� \ioh^[ls� [h^� J[ncih[f� L[le� l_aof[ncihm)� P[ha[hsce[h� [h^� P[ht[hc[h� C[g_�

H[qm)� p_n_lch[ls� l_aof[ncihm� ]ih]_lhcha� nb_� gip_g_hn� i`� mni]e)� ]ifihc[f� ^c]n[n_m�

]ih]_lhcha�qbc]b�nlc\_m�q_l_� ni� fcp_� ch�qbc]b�[l_[m)� [h^)� ih�i]][mcih)� fi][f� l_aof[ncihm�

aip_lhcha�om_�i`�^ls�m_[mih�j[mnol_m+� Oig_�b[p_�\__h� cgjlcmih_^�il� `ch_^�g[hs�ncg_m+�

Eh� mbiln)� Ieig[tcçm� j[mnol_m� b[p_� fiha� \__h� ]ihn_mn_^)� [h^� ]ihnlif� i`� nb_g� cm� [h�

chn_hm_fs�jifcnc][f�jli]_mm+�Pb_�f[n_mn�lioh^�i`�jlin_mnm�[h^�]ioln�[]ncih�[\ion�Ieig[tc�cm
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\inb�[�]ihncho[ncih�i`�j[mn�]ihn_mnm� [h^� mcgcf[l�ni�hog_liom�jlin_mnm� nb[n�b[p_� `iffiq_^�

f[la_�m][f_�l_miol]_�fimm_m�_fm_qb_l_+

J_og[hh�b[m�[jjfc_^�O]innçm�[laog_hnm�ih�nb_�`ilgm�i`�j[mmcp_�l_mcmn[h]_�\s�jifcnc][ffs�

q_[e�aliojm�ni�fi][f�l_mcmn[h]_�i`�Llin_]n_^�=l_[m+�D_�i\m_lp_^�nb[n�qb_h�`[]_^�qcnb�nb_�

cgjimcncih�i`�f[h^�[fc_h[ncih�`il�]ihm_lp[ncih)� lol[f� aliojm� l_miln�ni� å_p_ls^[s� `ilgm�i`�

l_mcmn[h]_ç� nb[n� _``_]ncp_fs�hoffc`s� nb_� l_ao f[ ncih mEh � nb_� m[g_� [lnc]f_� b_� hin_m� nb[n� nb_�

lcm_�i`�ch^ca_hiom�JCKm� cm�acpcha�lcm_�ni�h_q�`ilgm�i`�jlin_mn�[n�nb_�nlio\f_m�][om_^�\s�

]ihm_lp[ncih�[l_[m)� [h^�ni�ijjimcncih�ni�l_gip[fm� `lig�Ieig[tcçX+�J_og[hh�ai_m�ih�ni�

hin_�nb[n�[m�[�l_mofn7

å+++j[mnil[fcmnm� [l_�gipcha� [q[s�`lig� ä_p_ls^[s� `ilgm� i`�l_mcmn[h]_ã� [h^�

jlin_mn�niq[l^�gil_�ila[hcm_^�[h^�`ilg[fct_^�`ilgm�i`�jifcnc][f�[]ncih+ãX

Diq_p_l� nb_� bcmnils� i`� Ieig[tc� mbiqm� gil_� ]ihnchocns� nb[h� nbcm� moaa_mnm+� Pb_�

ila[hcm_^� [h^� `ilg[fcm_^� `ilgm� i`�jifcnc][f� []ncih� [l_� if^8� aip_lhg_hn� i``c]c[fm� b[p_�

\__h� ]ihncho[ffs� _ha[a_^� ch� h_ainc[ncih� [h^� ]ih]_mmcih� ni� j_lmcmn_hn� j[mnil[f� ^_g[h^m+�

N[nb_l)� [m�Nia_lm�Xg�T_�b[p_� [lao_^)�qb[n�b[m� ]b[ha_^� cm�nb[n�nb_� chn_lh[ncih[fcm[ncih�i`�

nb_� cmmo_m� b[m� ij_h_^� oj� h_q� [l_h[m� i`�]ih`fc]n� [h^� b[l^_h_^� nb_� \ioh^[lc_m� \_nq__h�

nbim_�h_ainc[ncha�ip_l�nb_�\_mn�om_�i`�nb_�N_m_lp_çm�l_miol]_m(Ñ+

Pb_�b_cabn_h_^� f_p_fm� i`�]ih`fc]n�[`n_l�_pc]ncih�b[p_�\lioabn�gil_�nb[h�domn�[�b[l^_hcha�

i`�\ioh^[lc_m+� =m� Kfcp_l*Ogcnb� b[m� i\m_lp_^)� nb_� ^_]cmcih� ni� l_mcmn� l_m_nnf_g_hn� qcff�

_hn[cf� mcahc`c][hn�]b[ha_m� [giha�nb_�j_ijf_� `cabncha�nb_�gip_m)�qb_nb_l�il�hin� nb_s� [l_�

mo]]_mm`of+�D_�qlcn_m7

J_og[hh)� .662\7� 032+�Pb_�qile�cm�F+?+O]inn�%.652&�FMIXWVZ�W N �[PM�^ MIS � 7]MY`LI`�NWYU Z�W NXMIZIV [�YMZQZ[IVKM$�
J_og[hh)� .662\7� 04/*1+
J_og[hh)� .662\7� 045+

'Ç�Nia_lm�M[�I T �`ilnb]igcha+
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å� +++� mi]c_ns� cm� ]ihmn[hnfs� ch� nb_� jli]_mm� i`� l_]ihmncnoncha� cnm_f`� nblioab�

[]ncihm� i`�[fcahg_hn� [h^� ^cm_ha[a_g_hn� [fiha� [r_m� i`�ch^cpc^o[f*alioj)�

_nbhc]cns)� [a_)� a_h^_l)� ]f[mm)� _n]+)� []ncp[ncha� [� jli]_mm� i`� ]ihncho[f�

]ihn_mn[ncih�[h^�chn_ljl_n[ncih�i`�]ofnol_)� nb[n�cm�nb_l_`il_)� [fmi� ]ihmn[hnfs�

äch�jli^o]ncihã+ç(ç

=gihamn�nb_�I[[m[c� [h^�L[l[eosi)� nb_� ^_]cmcih�ni� l_mcmn� nb_� _pc]ncihm� [n�Ieig[tc� b[m�

\lioabn�nb_m_�j[mnil[fcmnm� ch�]fim_l�jifcnc][f�ohcih�qcnb�inb_l�I[[m[c�j[mnil[fcmnm�qbi�[l_�

`cabncha�f[h^�fimm�ch�Ocg[hdcli�[h^�Gcn_ni�@cmnlc]n+� En�b[m�[^^_^�[�h_q�^cg_hmcih�ni�nc_m�i`�

gcal[ncih� [h^� chn_lg[llc[a_� `ila_^� mch]_� nb_� \_achhcha� i`� nb_� ]_hnolsXç+� En� b[m� [fmi)�

biq_p_l)�\lioabn�ch�[�h_q�]ihmncno_h]s�ni�qbc]b�nb_m_�aliojm�[l_�hiq�[hmq_l[\f_+� Och]_�

nb_�chn_lh[ncih[f�JCKm�jlipc^_�nb_�I[[m[c�JCKm�qcnb�gimn�i`�nb_cl�`cg^m)� nb_m_�JCKm�

][h�\_]ig_�gil_�ilc_hn[n_^�niq[l^m�nb_cl�^ihilm�nb[h�ni�nb_�j_ijf_�qbig�nb_s�l_jl_m_hn+�

Eh�mig_�][m_m)� nb_�aliojm�][h�\_]ig_�fcnnf_�gil_�nb[h�p_bc]f_m� `il�nb_�[g\cncihm�i`�nb_cl�

f_[^_lmX%+

Eh�[^^cncih)� nb_m_�aliojm� [l_� åch^ca_hiom�j_ijf_mç� JCKmç+� Pb_s�[l_�j[ln�i`�nb_� aliqcha�

ch^ca_hiom� j_ijf_m� gip_g_hn� nb[n� [lnc]of[n_� nb_cl� h__^m� nblioab� nb_cl� _nbhc]cns)�

ohcko_h_mm�[h^�jiq_l`of�bcmnilc][f�[h^�mjclcno[f�]f[cgm�ni� f[h^XX� Eh�[h�A[mn�=`lc][h)� [h^�

ch� j[lnc]of[l)� [� P[ht[hc[h� m_nncha� nb_l_� [l_� jli\f_gm� ch� n[echa� [h� _nbhc]� mn[h]_� nb[n�

_r]fo^_m�]i*l_mc^_hn�_nbhc]�aliojmXW�S_�b[p_�m__h�nb[n�nb_l_�[l_�g[hs�_nbhc]�aliojm�qcnb�

l_miol]_� h__^m� [lioh^�Ieig[tcX +� U_n� nb_m_� [l_� hiq)� [m� nb_s�q_l_� ch� nb_� _[lfs� .62-m)�

\_cha� j[mm_^� ip_l� [h^� cahil_^� \s� mig_� i`� nb_� gil_� bcab� jli`cf_� ^_\[n_m� [lioh^�

Ieig[tc+

ä �Kfcp_l*Ogcnb)� .6637� 5/+
Eai_�[h^�>li]echanih)� `ilnb]igcha+
E�[g�al[n_`ccf�ni�L_n_l�Nia_lm�[h^�F[g_m�Eai_�`il�jichncha�ion�nbcm�[mj_]n�i ` �JCKm�ni�g_+� Bil�gil_�^_n[cfm�[\ion�biq �

nbcm� cm�g[hc`_mn�[n�Ieig[tc� m__�nb_cl�`ilnb]igcha�^cmm_ln[ncihm+
Cl[s)� .6637� .--*.+
?B�C[f[ns)� .660]+
Dig_qii^�M[�IT"� .6647� /6*00+
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J_og[hh� hin_m� nb[n� j[ln� i`�nb_� jli]_mm� i`�]ihn_mncha� nb_� _pc]ncihm� g_[hm� jligincha� [�

bcmnils�i`�nb_�N_m_lp_� nb[n�_h^ilm_m� [h^� ]_f_\l[n_m�j[mnil[f� om_� i`�cn)� l[nb_l�nb[h)� [m� nb_�

]ihm_lp[ncihcmn�bcmnils�^i_m)�]_f_\l[ncha�nb_cl�_r]fomcih�`lig�cnXX�Sbcf_�nb[n�cm�nb_�][m_)� cn�

cm� hin� nb_� qbif_� mnils+� L[mnil[fcmnm� [l_� ch^__^� i``_lcha� [h� [fn_lh[ncp_� bcmnils� i`� nb_�

N_m_lp_)�\on�nb_clm�cm�hin�h_]_mm[lcfs�[m�gofnc*_nbhc]�[h�[]]iohn�[m�inb_l�l_]il^m�moaa_mn+

Eh�mogg[ls)�[h�i`n*koin_^�l_pc_q�i`�=`lc][h�lol[f�jlin_mn�fcmnm�hog_liom�`ilgm�i`�jlin_mn�

[h^� ^_\[n_m� mollioh^cha� cnXW� En� ^i_m� hin� ^cm]omm� jlin_mn� [lcmcha� mj_]c`c][ffs� \_][om_� i`�

]ihn_mnm� ip_l� Llin_]n_^�=l_[m+� En� cm� j_lb[jm� ncg_� ni� nl_[n� nbcm� [m� [� m_j[l[n_� ][n_ails� i`�

lol[f� jlin_mn+� Pb_� ]iggih[fcnc_m� \_nq__h� nbcm� [h^� inb_l� `ilgm� i`�ohl_mn� [l_� hog_liom8�

nb_� ]ihnchocns�\_nq__h�[a_hnm�i`�nb_� mn[n_)� [h^�]ihm_lp[ncih�ila[hct[ncihm� cm� mnliha)� [h^�

nb_l_�[l_�g[hs�mcgcf[lcnc_m�ch�ai[fm�[h^�joljim_�i`�mn[n_�[h^�]ihm_lp[ncih�ila[hcm[ncihmXX�

J_p_lnb_f_mm� nb_� chn_lh[ncih[fcm[ncih� i`�]ihm_lp[ncih� ]ih]_lh� [h^� [a_h^[m)� [h^� nb_� `[l*�

l_[]bcha�jiq_lm� ]ihm_lp[ncih�b[m� ih� lol[f� j_ijf_çm� fcp_m)� [h^�j_lb[jm)� gimn� i`�[ff)� nb_�

`[]n�nb[n�]ihm_lp[ncih*ch^o]_^�^cmjf[]_g_hn�][h�mncff�\_�m__h�\on�mig_�mi]c[f�m]c_hncmnm�[m�

åm__gchafs�chhi]oiomç)� [h^�\s�inb_lm� [m� ch�j_ijf_çm� \_mn� chn_l_mnm)�g_[hm� nb[n� cn�g[s�\_�

om_`of�ni�^l[q�[nn_hncih�ni�mo]b�][m_m�m_j[l[n_fs+

?ihm_lp[ncih�[h^�@_p_fijg_hn

E�b[p_�[lao_^�_fm_qb_l_�nb[n�nb_�]ih`fc]n�\_nq__h�]ihm_lp[ncih�[h^�^_p_fijg_hn�cm�liin_^�

ch� ^c``_l_hn� p[fo_mXÑ+� N_]ih]cfcha� nb_� ]igj_ncha� ai[fm� h_]_mm[lcfs� chpifp_m� jl[ag[nc]�

mifoncihm8� moaa_mncihm� `il� mo]b� ]igjligcm_m� [n�Ieig[tc� b[p_� \__h�g[^_XX� C_h_l[ffs)�

nb_l_�cm�[�fcp_fs�^_\[n_�[\ion�biq�ni�l_[]b�mo]b�]igjligcm_m�`il�Llin_]n_^�=l_[m8�biq�ni�

_p[fo[n_�nb_�]igj_ncha�]f[cgm�ni�l_miol]_m�n[la_n_^�`il�h[ncih[f�^_p_fijg_hn�[h^�biq�ni�

^_]c^_�qb_h�nb_�mn[n_�b[m�[�lcabn�ni�]ihnlif�l_miol]_m�qbc]b�[l_�h__^_^�fi][ffs+�Scnbch�nb_�

^_\[n_)� cn�cm�qc^_fs�[al__^�nb[n�qb[n�cm�h__^_^�cm�ni�ehiq�gil_�[\ion�nb_�q[s�nb[n�j_ijf_

J_og[hh)� .662\7� 042+� ? `�I^og[)� .655[�[h^�\+�
Emm[]g[h)� .66-+
Nia_lm�M[�IT"� `ilnb]igcha+
>li]echanih�[h^�Dig_qii^)� .663+
Dig_qii^�M[�IT"� .6648�Nia_lm�M[�IT"� `ilnb]igcha+



/03

[l_� [``_]n_^� \s� fimm_m)� `il� ihfs� qcnb� nb[n� ehiqf_^a_� ][h� ch`ilg_^� ^_]cmcihm� [\ion�

jlijim_^�^cmjf[]_g_hnm�\_�g[^_+�Eh�I]@iq_ffçm�qil^m7

åBil]_^� ^cmjf[]_g_hn)� nb_l_`il_)� qb_nb_l� cn� cm� ^o_� ni� ^_p_fijg_hn)�

q[l`[l_)� jifcnc][f� ojb_[p[f� il�h[nol[f� ^cm[mn_l�b[m� jbsmc][f� ]ihm_ko_h]_m�

qbc]b�b[p_� ni�\_� \_nn_l�oh^_lmnii^�\_`il_� nb_� nlo_� ]imnm� i`�^cmjf[]_g_hn�

[h^�nb_�\_h_`cnm�i`�̂ _p_fijg_hn�][h�\_�ehiqh+

?ihm_lp[ncih*ch^o]_^�^cmjf[]_g_hn�cm�\_achhcha�ni�\_�l_]iahcm_^�[m�ih_�i`�nb_�][om_m�i`�

`il]_^� gip_g_hnX(+� En� cm� fcnnf_� ^c``_l_hn)� ch� jl[]nc]_)� `lig� ^_p_fijg_hn*ch^o]_^�

^cmjf[]_g_hn+�>inb�[l_�jlid_]nm�oh^_ln[e_h�`il�mig_�bcab_l�aii^)�p[fo_^�\s�nb_� mn[n_)�il�

nb_� chn_lh[ncih[f� ]ihm_lp[ncih� gip_g_hn)� qbi� ^_]f[l_� å_gch_hn� ^ig[chç� ip_l� nb_�

l_miol]_� ch�ko_mncih+� Eh�[^^cncih+� Llin_]n_^�=l_[m�[l_� ch]l_[mchafs�\_cha�p[fo_^� `il�nb_cl�

_]ihigc]�jin_hnc[f)�[h^�hin�domn�nb_cl�qilnb�[m�]ihm_lp[ncih�[l_[mXf

?_g_[� fcmnm� nbl__� nsj_m� i`� fimm� nb[n� åiomn__mç� ][h� _rj_lc_h]_� `iffiqcha� ^_p_fijg_hn*�

ch^o]_^� ^cmjf[]_g_hnã +� Pb_s� ][h� fim_� nb_cl� big_m)� f[h^m� il� \inb+� L[mnil[fcmnm� [n�

Ieig[tc� \_fiha� ni� nb_� f[nn_l� nqi� ][n_ailc_m+� =ff� b[p_� fimn� []]_mm� ni� m_[mih[f� al[tcha�

alioh^m)�inb_lm�j_lg[h_hn�big_m�[m�q_ff+

?_g_[�ai_m�ih�ni�fcmn�hog_liom�nsj_m�i`�jip_lns�nb[n�][h�[``fc]n�åiomn__mç�qbi�[l_�gip_^�

ch� nbcm� q[s)� l[hacha� `lig� fimm� i`� fcp_fcbii^m)� ni� al_[n_l� `ii^� chm_]olcns)� ^_]fch_� ch�

honlcncih[f� mn[nom� [h^� ch� mi]c[f� chn_al[ncihã +� ?_g_[�_gjb[mct_m� nb[n� nb_� f[nn_l� `_[nol_� cm�

i`n_h� hin� mo``c]c_hnfs� l_]iahcm_^)� [h^� nb[n� nb_� ch`ilg[f� mi]c[f� h_nqilem� nb[n� [l_� mi�

cgjiln[hn�ch�jiil�lol[f� [l_[m)� [h^�nb_� mi]c[f� ][jcn[f�qbc]b�nb_s�]l_[n_�[h^�^_j_h^�ojih+

ä �I ]@iq_ff)� .6637� 3+
ä � ?_g_[)� .6637� /65 )0.- +

J_og[hh)� .662\7� 035*4-8� L_[l]_)� .6638� ?iggcmmcih� `il� Piolcmg)� .6618� ?DH)� .6628� Jc]bif[m� K å@qs_l� R[gim�
Ehn_lh[ncih[f�Fichn�R_hnol_�L[lnh_lmbcj)� . 6 62 +.� [g�[fmi�al[n_`of�ni�Fi_f�Bl__bfcha� `il�[h� cffogch[ncha�^cm]ommcih� ih�nb_�
g[hs�q[sm�ch�qbc]b�]ihm_lp[ncih�[l_[m� ch� `[]n�]ihmncnon_�^_p_fijg_hn�jif_m+
ä �?_g_[)� .6637� /64+
ä �?_g_[)� .663)� 0-1+
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][h� \_� fimn� `iffiqcha� ^cmjf[]_g_hn+� U_n� [n� Ieig[tc� nb_l_� cm� _pc^_h]_� mncff� i`� mnliha�

mi]c[f� chn_al[ncih+� Pb_� h_nqilem� i`� mc\fcham� [h^� i`� ac`n*acpcha)� nb_� p[lciom� `ilgm� i`�

ila[hcm_^� l_mcmn[h]_� [h^� nb_� fi\\scha� i`� fi][f� [h^� h[ncih[f� aip_lhg_hn� [ff� n_mnc`s� ni�

mnliha�mi]c[f�h_nqilem�[giha�_pc]n_^�j_ijf_+�Pb_�iomn__m�`lig�Ieig[tc�l[nb_l�l_m_g\f_�

nb_� l_f[ncp_fs� q_ff*[^domn_^� åm_f`*m_nnf_^ç� j_ijf_� ?_g_[� ^_m]lc\_m� nb[h� nb_s� ^i�

^cmchn_al[n_^�mi]c_nc_mXX�Pb_m_�`ch^cham)�biq_p_l)�[l_�l_mnlc]n_^�ni�nb_�j_ijf_�qbi�l_g[ch�

[lioh^�nb_�N_m_lp_+� Pbcm� mno^s�][hhin�nl[]_�il�]igg_hn�ih�j_ijf_�qbi�g[s�b[p_�\__h�

f_mm�chn_al[n_^�chni�nb_�mi]c_nc_m�[n�Ieig[tc)�_rj_lc_h]_^�al_[n_l�^cmfi][ncih)�[h^�f_`n+

=m� ni� mifoncihm� ni� nb_� jli\f_gm� i`�^_p_fijg_hn*ch^o]_^� ^cmjf[]_g_hn)� ?_g_[� nlc_m� ni�

n[e_�nb_�gc^^f_� alioh^�[h^�[lao_� nb[n�nb_m_� ]ih`fc]nm� [l_�\_nq__h�nqi� ][om_m�qbc]b�[l_�

\inb� lcabn7� nb_� h__^� `il� j_ijf_� ni� b[p_� [onbilcns� ip_l� nb_cl� iqh� _hpclihg_hn)� [h^� nb_�

h__^� i`� nb_� mn[n_� `il� å_gch_hn� ^ig[chç� ip_l� cnm� f[h^m� ch� nb_� chn_l_mnm� i`� h[ncih[f�

^_p_fijg_hn+� Eh�mo]b�][m_m�?_g_[�[lao_m�nb[n�mifoncihm�[l_�jimmc\f_�ni�nb_�_rn_hn�nb[n7

å+++nb_�mn[n_�cm�jl_j[l_^�ni�l_]iahcm_�nb_�fimm_m�[h^�j[chm�ch`fc]n_^�ih�nbim_

][ff_^�ni�g[e_�nb_�cgg_^c[n_�m[]lc`c]_�[h^�[]]_jn�nb_�ojliincha+

=m�J_og[hh� b[m� [lao_^� gil_� ehiqf_^a_� ih� cnm� iqh� cm� chmo``c]c_hn+� D_� i\m_lp_m� nb[n�

[lioh^�nb_�O_fiom�ch�P[ht[hc[)�]iggohcns�]ihm_lp[ncih�g_[mol_m�b[p_�hin�[^^l_mm_^�nb_�

oh_ko[f� jiq_l� l_f[ncihm� nb[n� f_[p_� fi][f� pcff[a_lm� qcnb� fcnnf_� ]ihnlif� ip_l� nb_cl�

_hpclihg_hn� il� nb_� cgjf_g_hn[ncih� i`� jifc]sXX+� Diq_p_l� [n� Ieig[tc)� _p_h� nb_�

ehiqf_^a_� \[m_)� qbc]b� nb_� ila[hcm[ncihm� l_mjihmc\f_� `il� _pc]ncha� [h^� _r]fo^cha�

j[mnil[fcmnm�l_fs�ih)�cm�jiil+

Pb_� mn[n_� q[m� l_mjihmc\f_� `il� nb_� l_gip[f� i`�j_ijf_)� [h^� j[mnil[fcmnm� [l_� mocha� nb_cl�

aip_lhg_hn�`il�]igj_hm[ncih+� Och]_�_pc]ncih�nb_�jifc]s�i`�_r]fomcih�i`�j[mnil[fcmnm�`lig

?_g_[)� .663 )0.1 +�
?_g_[)� .6637� 0-1+�
J_og[hh)� .6647� 243+
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nb_� N_m_lp_� b[m� l_]_cp_^� nb_� []ncp_� [h^� jl[]nc][f� mojjiln� i`�[� hog\_l� i`�]ihm_lp[ncih�

ila[hcm[ncihm)� i`�qbc]b� nb_� gimn� jligch_hn� [l_� nb_� C=SLP� [h^� cnm� mcmn_l� Plomn)� nb_�

PS,C==SLP+� Eh�nb_cl�lb_nilc]� nb_l_� [jj_[lm� ni� \_� fcnnf_� l_]iahcncih� i`�nb_� Pimm_m� [h^�

j[chm�ch`fc]n_^ç�il�i`�nb_�oh^_lmn[h^cha�i`�nb_�ånlo_�]imnm�i`�̂ cmjf[]_g_hnç+

Pb_� ]b[clg[h� i`� nb_� C=SLP� b[m� moaa_mn_^� nb[n� j_ijf_� [lioh^� nb_� Ieig[tc� C[g_�

N_m_lp_�[l_�hin�`[]cha�[hs�j[lnc]of[l�jli\f_gm�[n�[ff�\on�nb[n7

åPb_�fin�i`�nb_�fi][f�pcff[a_lm�cm�hi�\_nn_l�[h^�hi�qilm_�nb[h�nb[n�i`�gimn�i`�

nb_�lol[f�jijof[ncih�ch�P[ht[hc[çXf

Sb[n�g[e_m�nbcm�]ih]fomcih�l[nb_l�_rnl[il^ch[ls�[l_�nb_�^[n[�ih�qbc]b�cn�cm�\[m_^+�Sb_h�

[me_^�ni� mojjiln� bcm� [mm_lncih+� Pb_� ?b[clg[h� ]cn_^� l_acih[f� b_[fnb� mn[ncmnc]m� ^[n_^� `lig�

.65/� [h^� .64/� [h^� l_f_p[hn�ihfs� `il�Gcfcg[hd[li�N_acihXX+� En� cm� hin�p[fc^�ni� ^_^o]_� nb_�

cgj[]nm�i`�_pc]ncih�`lig�^[n[�a[nb_l_^�jlcil�ni�nb_�_p_hn+�Pb_�pc_q�cm�[fmi�hin�]ih]il^[hn�

qcnb�inb_l� c^_[m� nb[n�nb_�?b[clg[h�b[m�jo\fcmb_^�_fm_qb_l_�qbc]b� mnl_mm� nb_� cgjiln[h]_�

i`�qcf^fc`_�j[scha�`il�cnm_f`)� [h^�nb_�ohl_[mih[\f_h_mm�i`�_rj_]ncha�j_ijf_�h_[l�Llin_]n_^�

=l_[m�ni�j[s�nb_�_rj_hm_m�qcf^fc`_�][h�\lcha%(Ñ+

Iil_� nlio\fcha� cm� [�j_lmcmn_hn� [h^�q_ff� nbioabn*ion� ][gj[cah� ni� jilnl[s�Ieig[tc� [m� [�

ål_mnil_^� qcf^_lh_mmç)� [� ål_]ip_l_^� j_[lfç)� [� ]ig_l� i`�=`lc][� m[p_^� `lig� ^_mnlo]ncih)�

\lioabn�\[]e� `lig�nb_� \lche� i`�^_mng]ncih� [h^� acp_h� [�h_q� f_[m_� i`�fc`_+� En� ][mnm� cnm_f`�

[fgimn� [m� [h�=`lc][h� ][m_� i`�å]l_[ncp_� ]ihm_lp[ncihç)� qb_l_� nb_� nc^_� [a[chmn� h[nol_� b[m�

\__h�nolh_^�\[]e+�Pb_l_�[l_�[�hog\_l�i`�_f_g_hnm�ch�nbcm�qbc]b�[l_�^cmnol\cha%(%+

Bclmn)� cn�cm�\s�hi�g_[hm�]_ln[ch�nb[n�nb_�_hpclihg_hn�q[m� å̂ _mnlis_^ç� [m�[�l_mofn�i`�bog[h�

i]]oj[ncih+� Pbcm� cm� nb_� mo\d_]n� i`�[� m_j[l[n_� nb_mcm+� >lc_`fs)� nb_l_� [l_� mncff� hi� jo\fcmb_^

Afnlchab[g� .6647� 0-+�
Afnlchab[g�ni�H[h_�1,..,64+�

$'Ç�Afnlchab[g)� .6617� .35+
$'$�? `�Polnih)� .6637� .-4+
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^[n[�qbc]b�mojjiln�nb[n�]ihn_hncih)�[h^�^[n[�ih�jf[hn)� chm_]n�[h^�\cl^�\ci^cp_lmcns�acp_�hi�

ch^c][ncih�[m�ni�nb_�_``_]n�i`�l_mc^_hn�^ig_mnc]�al[t_lm�ih�l_]il^_^�f_p_fm�i`�[\oh^[h]_%ff�

Kh� nb_� inb_l� b[h^)� nb_l_� [l_� hi� qcf^_\__mn� jijof[ncihm� ni� _r]fo^_� ][nnf_� `lig� al[tcha�

alioh^m�[m�[n�Jailihaili)�[h^�[n�Ieig[tc)�j[mnil[f� l_mc^_h]_�g[s�b[p_�g[^_� cn�b[l^_l�

ni�]ihnlif�nb_� ch`for�i`�ji[]b_lm%ff�Diq_p_l�nb_m_�[l_�ihfs�jimmc\cfcnc_m�[h^�nb_� c^_[�nb[n�

j[mnil[fcmg�[^p_lm_fs�[``_]n_^�nb_�_]imsmn_g�l_g[chm�ni�\_�mojjiln_^�il�l_`on_^%X+

O_]ih^)� nb_� hincih� i`�qcf^_lh_mm� cm� jli\f_g[nc]%ff� Lilnl[scha�Ieig[tc� [m� [�qcf^_lh_mm�

ohmjicf_^� \s� j_ijf_� ^_hc_m� cnm� bcmnils)� [h^� nb_� g[hs�q[sm� cn� q[m� om_^� \s� [� p[lc_ns� i`�

j_ijf_�fiha�l_mc^_hn�ch�il�h_[l�cn+� En�cm�go]b�gil_�[�l_`f_]ncih�i`�S_mn_lh�hincihm�i`�qb[n�

nb[n�_hpclihg_hn�mbiof^�\_� fce_)� nb[h�i`�qb[n�Ieig[tc�[]no[ffs�b[m�\__h�`il�nb_�j_ijf_�

qbim_� _hpclihg_hn� cn� cm+� Pblioab�nb_� ]f[cgm�g[^_� ch�`cg^*l[mcha�^i]og_hnm� nb_�Plomnm�

[l_� l_*][mncha� Ieig[tc� ch� nb_� gch^m� i`� nb_cl� `oh^_lm� ni� nb_� giof^� i`� [� qilf^� pc_q�

`ilg_^�ch�Aolij_�[h^�=g_lc][+

Pbcl^)�nbcm�][gj[cah�chpifp_m�g[echa�]f[cgm�qbc]b�[l_�hin�nlo_+�Boh^*l[cmcha�g[n_lc[f�i`�

nb_�Plomnm�mn[n_m�nb[n�_pc]n_^�j_ijf_�q_l_�åhin�ch^ca_hiom�ni�nb_�[l_[ç%XX+�Pbcm�cm�[h�[nn_gjn�

ni� ]f_[hm_� cnm� j[mn� `lig�]f[cgm�\s�p[lciom� _nbhc]� aliojm� ni�b[p_� [�mn[e_� ch�nb_� [l_[)� [h^�

m_ff�nb_�]ih]_jn�ni�[�f[la_�hog\_l�i`�q_[fnbs�\_h_`[]nilm�ch�nb_�S_mn+

Pb_m_�c^_[m�[l_�hin�domn�\_cha�]cl]of[n_^�[giha�q_[fnbs�q_mn_lh�^ihilm)�\on�[fmi� [giha�

]ihm_lp[ncih� ]cl]f_m� _fm_qb_l_� ch� =`lc][+� Plomnm� l_]_hnfs� m_n� oj� [� >f[]e� Nbchi]_lim�

m[h]no[ls�ch�nb_�N_m_lp_�[h^�b[p_�mni]e_^�cn�qcnb�`cp_�[hcg[fm�`lig�Oionb�=`lc][+�>_`il_

>li]echanih�[h^�Dig_qii^)� .6638�Dig_qii^�[h^�>li]echanih)� `ilnb]igcha+
Dig_qii^�[h^�Ni^a_lm)� .5/*2+
>li]echanih�[h^�Dig_qii^)� .663+
S_mn_lh)� .6617� .58� Polnih)� .6547� .5-8� =h^_lmih� [h^� Clip_)� .6547� 1*38� =^[gm� [h^� I]Ob[h_� .66/8� >li]echanih�

[h^�Dig_qii^)� .6637� 60+
C_ila_� =^[gmih� =`lc][h� Scf^fc`_� Ll_m_lp[ncih� Plomn)� `oh^l[cmcha� g[n_lc[f� hi� ^[n_8� Pihs� Bcntdibh� ,� C_ila_�

=^[gmih�=`lc][h�S cf^fc`_�Ll_m_lp[ncih� Plomn)� `oh^*l[cmcha�g[n_lc[f+� Pb_� `off� n_rn� ch� \inb� ^i]og_hnm� l_[^m7� ãEh� .656)�
qb_h� nb_�l_mnil[ncih�i ` �Ieig[tc�q[m�^_]f[l_^�[�J[ncih[f�Llcilcns�Llid_]n)� nb_�P[ht[hc[h�Cip_lhg_hn�q[m� `[]_^�qcnb�[�
nioab�^_]cmcih+�Kp_l�nb_�s_[lm)�j_ijf_�[h^� fcp_mni]e�b[^�gip_^� chni�nb_�l_m_lp_)� ][omcha�m_lciom�ip_lal[tcha+� Diq_p_l�
nb_� l_mc^ch� nlc\_m� [h^� nb_cl� fcp_mni]e�q_l_� hin� ch^ca_hiom� ni� nb_� [l_[)� [h^� ch� il^_l� ni� m[p_� nb_� l_g[chcha�qcf^fc`_� [h^�
l_p_lm_�nb_�s_[lm�i ` �̂ _n_lcil[ncih)� nb_s�q_l_�l_fi][n_^�ionmc^_�nb_�l_m_lp_å+
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nb_�gip_m)� nqi� Oionb�=`lc][hm�g[^_� [�\lc_`�_p[fo[ncih�i`�nb_�jlijim_^� m[h]no[ls+� Pb_s�

`i]om_^� ih� nb_� _]ifiac][f� [mj_]nm� \on� [^^l_mm_^� mig_� l_g[lem� ni� nb_� chn_l_mnm� i`�fi][f�

j_ijf_+�Pb_s�qlin_7

åPb_l_� [jj_[lm� ni� \_� fcgcn_^� l_m_hng_hn� niq[l^m� nb_� Ieig[tc� C[g_�

N_m_lp_�\s�nb_�Im[[c� "f\V#%� [m� nb_s�q_l_�q_ff� [q[l_� nb[n�nb_cl�j_lgcmmcih�

ni� al[t_� qcnbch� nb_� l_m_lp_� q[m� ihfs� [� n_gjil[ls� ih_� +++� Pb_� gil_�

hog_liom�S[j[l_�[h^�S[m[g\[l�"f\V#�nlc\_�g_g\_lm�qcnbch�nb_�Gcmcq[h_�

"f\V#� [h^� Qm[g\[l[m� [l_[m� q_l_� h_p_l� bcmnilc][ffs� [mmi]c[n_^� qcnb� nb_�

l_m_lp_� [h^� nbom� b[p_� hi� h_a[ncp_� `__fcham� niq[l^m� cn� +++� cn�qiof^� [jj_[l�

nb[n� nb_� chnli^o]ncih� i`� \f[]e� lbchi]_lim� chni� nb_�

I&eig[tc'C&[g_'N&_m_lp_'� qiof^� \_� +++� fcnnf_� [``_]n_^� \s� nb_� fcgcn_^� ni�

^qch^fcha� h_a[ncp_� `__fcham� niq[l^m� nb_� l_m_lp_� \s� nb_� mollioh^cha�

]iggohcnc_m+

Sb_h� [fn_lh[ncp_� pc_qm� q_l_� pic]_^)� nb_� g[nn_l� q[m� chp_mnca[n_^� [a[ch+� Pb_� Oionb�

=`lc][h� qcf^fc`_� i``c]c[fm� q_l_� nif^� \s� nb_� P[ht[hc[h� Cip_lhg_hn� nb[n� nb_� ]ioln� ][m_�

^cmjon_�q[m�\_cha�jolmo_^�\s�I[[m[c�qbi�ilcach[ffs�][g_�`lig�G_hs[)�[h^�nb[n�cn�^c^�hin�

b[p_� nb_� mojjiln�i`�nb_� fi][f� jijof[ncih�i`�Ieig[tcXXW� =�l_]_hn�^l[`n�g[h[a_g_hn�jf[h�

[fmi�mn[n_^�nb[n7

åSb_h�nb_�Ieig[tc,Qg\[�C[g_�N_m_lp_m�q_l_�_mn[\fcmb_^)� mcr�j[mnil[f�

`[gcfc_m�q_l_�fcpcha�chmc^_�[h^�nb_s�q_l_�]igj_hm[n_^�ch�il^_l�ni�gip_�ni�

[l_[m�ionmc^_�nb_�l_m_lp_+

Jih_� i`�nb_m_� c^_[m� [l_� \[]e_^� oj� \s� nb_� [l]bcp[f� l_]il^m+� En� cm� [h� [fgimn� Klq_ffc[h�

l_qlcncha� i`� nb_� [l_[çm� bcmnils)� domn� [m� nb_� l_jl_m_hn[ncihm� i`�Ieig[tc� [m� [� ål_mnil_^

Ghcabn�[h^�Iile_f)� .6617� 3*4+�
Gi]b)� .6647� .-6+
Scf^fc`_�@ cpcmcih)� .6647� cc+
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qcf^_lh_mmç)�[h^�[�m[h]no[ls�m[p_^�`lig�nb_�l[p[a_m�i`�j_ijf_)� cahil_�nb_�m_hncg_hnm�nb[n�

nbim_� j_ijf_� g[s� b[p_� b[^� niq[l^m� nb_� N_m_lp_+� Pb_� cg[a_� i`� Ieig[tc� mif^� \s�

]ihm_lp[ncihcmnm�ni�S_mn_lh�`oh^_lm�[h^�niolcmnm�ch�nb_�q_mn�cm�ch^__^�{T�^_m_ln�mnl[ha_ç� ni�

nbim_�qbim_�big_�cn�q[m+

?ih]fomcih

Pb_� chp_hncihm� nb[n� hiq� mollioh^� Ieig[tc� [l_� hin� [nsjc][f+� Eh^__^� nb_� N_m_lp_� q[m�

`ioh^_^�ih�mo]b�c^_[m)�[h^�g[hs�inb_l�Llin_]n_^�=l_[m�[lioh^�nb_�qilf^�\_a[h�qcnb)�[h^�

b[p_�nblcp_^�ojih)� mo]b�pc_qm+�Diq_p_l�g[hs�^cmm_hncha�ijchcihm�[l_�pic]_^)�nb_�[jj_[f�

i`�nb_�qcf^�cm�jiq_l`of�ni�nbim_�qcnb�nb_�l_miol]_m�ni�_hmol_�nb[n�f[h^�cm�m_n�[mc^_�ni�\_)�il�

\_]ig_)�qcf^_lh_mm+� E`�cn�cm�[�gsnb)� cn�cm�[h�_r]_jncih[ffs�mnc]es�ih_)�[h^�qcff�l_g[ch)� [h^�

jli\[\fs�^igch[n_)�`il�g[hs� _̂][ _̂mXÑ+

J_p_lnb_f_mm� cn� cm� [� pc_q� qbc]b� cm� \_cha� ch]l_[mchafs� ]b[ff_ha_^+� Enm� p[fc^cns� [h^� nb_�

]ihm_ko_h]_m�i`�cnm�[jjfc][ncih�[l_�\_cha�ko_mncih_^+�=n�nb_�\_achhcha�i`�nbcm�nb_mcm� E� m_n�

ion� ni� jlipc^_� nb_� ech^� i`�ch� ^_jnb� mno^s� h__^_^� ni� [mm_mm� nb_� cgj[]n� i`�]ihm_lp[ncih*�

ch^o]_^�^cmjf[]_g_hn�ih�j_ijf_+� Pb_�]ihnlc\oncih�i`�nbcm�nb_mcm� cm�ni� mbiq�nb[n�nb_l_� ][h�

\_)� [h^�h__^m� ni� \_)� ][l_`of� mno^s�i`�nb_�]ihm_ko_h]_m� i`�f[h^� fimm� ih� fcp_fcbii^m+� Pbcm�

nb_mcm�b[m�\lioabn�ion� mig_�i`�nb_�bc^^_h)�\on�]ihmc^_l[\f_)� ]imnm�nb[n�mig_�j_ijf_�b[p_�

ni� j[s�[m� [�]ihm_ko_h]_� i`�]ihm_lp[ncih�jifc]s�[h^�qbc]b�qcff� h__^� ni�\_�^_[fn�qcnb� [m�

å]iggohcns� ]ihm_lp[ncihç� cm� ch]l_[mchafs� [jjfc_^+� P[fe� i`�l_]ih]cfcha� ]ih`fc]ncha� [cgm)�

\_h_`cn� mb[lcha� [h^�j[lnc]cj[ncih)�qcff� h__^� ni� \_� `iffiq_^� oj� \s� ][l_`of� [mm_mmg_hn� i`�

qb[n�nb_�]imnm�[h^�\_h_`cnm�i`�j[lnc]of[l�ijncihm� [l_� `il�^c``_l_hn�aliojm�i`�j_ijf_+� Khfs�

nb_h�cm� cn�jimmc\f_�ni�gip_�ih�`lig�mcgjfcmnc]�h[ll[ncp_m�i`�]igj[nc\cfcns�il�å]iggohcns*�

a[chç� nb[n�][h�]b[l[]n_lcm_�^_\[n_�[\ion�å]iggohcns�]ihm_lp[ncihçX(+

E� [fmi� m_n� ion� ni� f_[lh�gil_� [\ion� nb_� ]ihm_ko_h]_m� i`�_pc]ncih� `il� j[mnil[fcmnm+� E� b[p_�

\__h� [\f_� ni� \ocf^� oj� [� jc]nol_� i`� ko[fcn[ncp_� ]b[ha_� i`� fcp_fcbii^m� `iffiqcha� f[h^

H_[]b�[h^�I_[gm)� .6637� /58�=^[gm�[h^�Dofg_)� .6617� 1*5+�
=^[gm�[h^�Dofg_)� .6637� 5)� ./+
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[fc_h[ncih+�E�b[p_�mbiqh�nb[n�nb_l_�b[m�\__h�pcailiom�l_mcmn[h]_�ni�l_mnlc]ncihm�ih�f[h^�om_�

\inb� hiq� [h^� ip_l� nb_� f[mn� 1-� s_[lm+� Pb_l_� cm� go]b� ]ihnchocns� ch� nb_� h[nol_� i`� nb_�

j[mnil[fcmnmç� l_mjihm_�ni�]ih^cncihm�[n�Ieig[tc)�\inb�qcnb�j[mn�i]][mcihm)�[h^�qcnb�inb_l�

j[mnil[f�mi]c_nc_m+

Pb_�]ihnlc\oncih�i`�nbcm�nb_mcm�ni�nb_�^_\[n_�[\ion�j[mnil[f�]b[ha_�cm�ni�`cff�ch�[�a[j�ch�iol�

ehiqf_^a_�[\ion�l_mjihm_m�ni�_pc]ncih�[h^�^cmjf[]_g_hn� ch�A[mn�=`cc][+� Biffiqcha�inb_l�

[onbilm)�E�b[p_� mbiqh�nb[n�ohq_f]ig_�]b[ha_�cm�hilg[f�ch�nb_m_�j_ijf_mç� fcp_m)�[h^�nb[n)�

[gihamn�nbcm� m[gjf_)� _pc]ncih�[h^�^cmjf[]_g_hn�b[m�hin�b[^�qbiffs�][n[mnlijbc]� _``_]nm+�

Egjip_lcmbg_hn� `iffiq_^)� [h^� b[l^mbcj�qcnb� cn)� \on� ch� nb_� ][m_� i`�Ieig[tc)� nbim_� cffm�

b[p_� \__h� j[lnfs� \[f[h]_^� \s� nb_� n_h[]cns� qcnb� qbc]b� j_ijf_� ^_[f� qcnb� nb_cl�

]cl]ogmn[h]_m+
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>c\fcial[jbs

Lo\fcmb_^�[h^�ohjo\fcmb_^�[lnc]f_m)�\iiem�[h^�j[j_lm

=^[gm)�S+I+� [h^� =h^_lmih)� @�I+� .655+� åEllca[ncih� \_`il_� ^_p_fijg_hn7� ch^ca_hiom�
[h^� ch^o]_^� ]b[ha_� ch� [alc]ofnol[f� q[n_l� g[h[a_g_hn� ch� A[mn� =`lc][+ç� 7Ye\VTa�
7YYT\ef�547�2.6*202+

=^[gm)� S+I+� [h^� Dofg_)� @+� .664+� å?iggohcns� ?ihm_lp[ncih� l_m_[l]b� ch� =`lc][+�
Llch]cjf_m� [h^�]igj[l[ncp_�jl[]nc]_+ç� 9b``ha\gl�9bafXeiTg\ba� \a�7Ye\VT�Silecha�
j[j_l� Ji+� 1+� Ehmncnon_� `il� @_p_fijg_hn� Lifc]s� [h^� I[h[a_g_hn)� Qhcp_lmcns� i`�
I[h]b_mn_l+

=^[gm)�S+I+�[h^�Pbig[m)�@+D+H+� .663+� å?ihm_lp[ncih�[h^�momn[ch[\f_�l_miol]_�om_�ch�
nb_�D[_^dc[�*�F[g[ç[l_�R[ff_s)�Jca_lc[+ç�Eelk�0-7� .0.*1/+

=g[hil)�G+O+� .662+� å@sh[gc]m�i`�b_l^�mnlo]nol_m�[h^�b_l^cha�mnl[n_ac_m� ch�S_mn�=`lc][7�
[�][m_�mno^s�i`�g[le_n�chn_al[ncih�[h^�_]ifiac][f�[^[jn[ncih+ç�7Ye\VT� 02.*61+

=h^_lmih)�@�I+� .655+� å?ofncp[ncha�L[mnil[fcmnm7�A]ifias�[h^�A]ihigs�i`�nb_�EE�?b[gom�i`�
>[lchai)� .51-*.65-+ç� Eh�@+�Fibhmih�[h^�@+I+�=h^_lmih�&_^m'�J[X�;Vb_bZl�b Y�Ihei\iT_'�
9TfX�fghW\Xf�Yeb`�Dbeg[XTfg�7Ye\VTa�>\fgbel'�S_mnpc_q�Ll_mm)�>iof^_l+

=h^_lmih)� @+I+� .656+� å=alc]ofnol_� [h^� cllca[ncih� n_]bhifias� [n� H[e_� >[lchai� ch� nb_�
Jch_n__hnb�?_hnols+ç�7mTa\T�/17�51*64+

=h^_lmih)�@+I+� [h^�Clip_)�N+� .654+� åEhnli^o]ncih7� nb_� m]l[g\f_� `il�A^_h7� j[mn�jl_m_hn�
[h^�`onol_� ch�=`lc][h�]ihm_lp[ncih+ç� Eh�@+=h^_lmih�[h^�N+Clip_� &_^m'�9bafXeiTg\ba�
\a�7Ye\VT'�FXbc_X%�cb_\V\Xf�TaW�ceTVg\VX'� ?[g\lc^a_�Qhcp_lmcns�Ll_mm)�?[g\lc^a_+

=h^_lmih)� @+I+� [h^� Fibhmih)� @+D+� .655+� åEhnli^o]ncih7� _]ifias� [h^� mi]c_ns� ch�
hilnb_[mn� =`lc][h� bcmnils+ç� Eh� @+Fibhmih� [h^� @+I+=h^_lmih� &_^m'� J[X� ;Vb_bZl� b Y�
Ihei\iT_� 9TfX�fghW\Xf�Yeb`�Dbeg[XTfg�7Ye\VTa�>\fgbel'�S_mnpc_q�Ll_mm)�>iof^_l+

=hih+� .532+� åJin_m� ih� [�diolh_s�ni�Gcfcg[*h^d[li)�g[^_� ch� nb_� ]igj[hs� i`�nb_� >[lih�
Rih� ^_l� @_]e_h+� >s� nb_� f[n_� Nc]b[l^� Pbilhnih)� C_ifiacmn� ni� nb_� Arj_^cncih8�
]igjcf_^� `lig� nb_� diolh[fm� i`� nb_� [onbil+� @bheaT_� b Y� g[X� HblT_� =XbZeTc[\VT_�
IbV\Xgl�027� .2*/.+

=hmn_s)�@+� .622+� åIeig[tc�C[g_�N_m_lp_+ç�EelkR|'� .50*2+

=lb_g)� G+� .653+�  L[mnil[fcmg� Qh^_l� Ll_mmol_7� Pb_� Jailihaili� I[[m[c+ � Eh� F+>i_m_h)�
G+D[ph_pce)� F+Gijih_h)� [h^� N+K^a[[l^� &_^m'� JTamTa\T3� 9e\f\f� TaW� IgehZZ_X� Ybe�
Ihei\iT_'�=`lc][h[�Lo\fcmbcha�?igj[hs)�J_q�Uile+

>[e_l)�L�N+� .634+� åAhpclihg_hn[f�ch`fo_h]_m�ih�][nnf_�g[le_ncha�ch�G[l[gid[+ç�K]][mcih[f�
L[j_l�hi+�2+�@_j[lng_hn�i`�C_ial[jbs)�I[e_l_l_�Qhcp_lmcns�?iff_a_)�G[gj[f[+
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>[og[hh)�K+� .56-+� ?a�:XhgfV[&EfgTYe\^T'� MT[eXaW�WXf�ThYfgTaWXf'� HXf\X� WXe�:e�>Taf�
CXlXe�|fV[Xa�;kcXW\g\ba�\a�KfT`UTeT'� A^o[l^�Dift_f)�Kfgccnt+

>[og[hh)�K+� .56.+�KfT`UTeT�haW�fX\aX�aTV[UTeZXU\XgX'�@c_nlc]b�N_cg_l)�>_lfch+

>_bhe_)� N+D+� [h^� O]iih_m)� E+� .660+� åN_nbchecha� l[ha_� _]ifias7� cgjfc][ncihm� `il�
l[ha_f[h^�g[h[a_g_hn� ch�=`lc][+ç� Eh� N+D+>_bhe_)� E+O]iih_m� [h^� ?+G_lp_h� &_^m'�
HTaZX� XVb_bZl� Tg�W\fXdh\_\Ue\h`'� DXj�`bWX_f� b Y�aTgheT_� iTe\TU\_\gl� TaW�cTfgbeT_�
TWTcgTg\ba�\a�7Ye\VTa�fTiTaaTf'� K@E)�Hih^ih+

>_c^_fg[h)�P+K+� .63-+� å�Pb_�>[l[aoso+ç�JTaZTal\^T�DbgXf�TaW�HXVbeWf� /12*/45+

>_eol_)� O+)� ^_�H__oq)�L+J+)�Cl[h^ch)�>�A+� [h^�J_[n_)�L+F+D+� .66.+�CTTfT\�>XeW\aZ'�
7a� TaT_lf\f� b Y �g[X� _\iXfgbV^�cebWhVg\ba� flfgX`� b Y�CTTfT\�cTfgbeT_\f`� \a� XTfgXea�
AT]\TWb�:\fge\Vg%� AXalT'� Ehn_lh[ncih[f�Hcp_mni]e�?_hnl_�`il�=`lc][)�=^^cm�=\[\[+

>_la_l)�@+� .660+�M\_W_\YX�;kgXaf\ba3�FTeg\V\cTgbel�9bafXeiTg\ba�Ul�g[X�CTTfT\�b Y�AXalT'�
J[cli\c7�=?PO�Ll_mm+

>_gmn_h)� F+� .643+� Pb_� I[[m[c� [h^� nb_cl� h_cab\iolm7� p[lc[\f_m� i`� chn_l[]ncih+� 7Ye\VTa�
;Vbab`\V�>\fgbel�/7� .*..+

>_lhmn_h)�F+� .646\+� åA]ihigc]�p[lc[ncihm� [giha�I[[*mj_[echa�j_ijf_m+ç� Eh�>+=+� Kain�
&_^'+�;Vb_bZl�TaW�>\fgbel�\a�;Tfg�7Ye\VT'�G_hs[�Hcn_l[nol_�>ol_[o7�J[cli\c+�>TW\g[�
4+

>_lhmn_h)� F+� .65-+� åPb_� Ah_gs� cm� Qm7� Ajihsgs� ch� nb_� bcmnilcial[jbs� i`�nb_�I[[m[cç+�
>\fgbel�\a�7Ye\VT�47� .*/.+

>ih`cafcifc)�=�I+� .66/+� åL[mnil[fcmnm�[n�[�]limmli[^m+� Oolpcp[f� [h^�^_p_fijg_hn�cmmo_m� ch�
=`lc][h�L[mnil[fcmg+ç�QJE?AB,QJOK�Llid_]n�`il�Jig[^c]�L[mnil[fcmnm�ch�=`lc][+

>ihnx)� L+� .642+� å?ih^cncihm� _n� _``_nm� ^_� fçcgjf[hn[ncih� ^çch^omnlc_m� gchcyl_m� _h� gcfc_o�
j[mnil[f7� fç_r_gjf_� ^_� f[� I[oncn[hc_+ç� Eh� P+Iihi^� &_^'� FTfgbeT_\f`� \a� Jebc\VT_�
7Ye\VT'� Ehn_lh[ncih[f�=`lc][h�Ehmncnon_)�Kr`il^�Qhcp_lmcns�Ll_mm)�Kr`il^+

>ihnx)� L+� [h^� C[f[ns)� F+C+� .66.+� åEhnli^o]ncih+ç� Eh� F+C+C[f[ns� [h^� L+>ihnx� &_^m'�
>XeWXef%� jTee\bef� TaW� geTWXef'� FTfgbeT_\f`� \a�7Ye\VT'� S_mnpc_q� Ll_mm)� >iof^_l)�
?ifil[^i+

>im_loj)� A+� .632+� J[X� VbaW\g\baf� b Y�TZe\Vh_gheT_� Zebjg[3� g[X� XVbab`\Vf� b Y�TZeTe\Ta�
V[TaZX�haWXe�cbch_Tg\ba�ceXffheX'�=ff_h�[h^�Qhqch)�Hih^ih+

>im_loj)� A+� .65.+� Fbch_Tg\ba� TaW� gXV[ab_bZ\VT_� V[TaZX3� T� fghWl� b Y�_baZ� gXe`� geXaWf'�
Qhcp_lmcns�i`�?bc][ai�Ll_mm)�?bc][ai+

>li]b*@o_)�R+� .66-+� äåHcp_mni]e� mj_[e� fio^_l� nb[h� mq__n� qil^mã7� ]b[hacha� jlij_lns�
lcabnm�[h^�a_h^_l�l_f[ncihm�[giha�nb_�Pole[h[+ç� Eh�L+P+S+>[rn_l�[h^�N+Diaa�&_^m'�
FebcXegl%� cbiXegl� TaW� cXbc_X3� V[TaZ\aZ� e\Z[gf� \a� cebcXegl� TaW� cebU_X`f� b Y �
cTfgbeT_� WXiX_bc`Xag'� @_j[lng_hn� i`� Oi]c[f� =hnblijfias)� Qhcp_lmcns� i`�
I[h]b_mn_l+
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>li]echanih)� @+� [h^� Dig_qii^)� G+I+� .663+� åN_]_cp_^� Scm^ig)� O]c_h]_)� [h^�
L[mnil[fcmnm7� @_\[n_m�?ih]_lhcha�Ieig[tc�C[g_�N_m_lp_)� P[ht[hc[+ç� Eh�I+H_[]b�
[h^�N+�I_[gm�&_^m'�J[X�B\X�b Y�g[X�BTaW'� Ehn_lh[ncih[f�=`lc][h�Ehmncnon_)�Hih^ih+

>obf)� O+� [h^� Dig_qii^)� G+� Bilnb]igcha+� åC_h^_l� [h^� jli^o]ncih� ch� Bof[hc�
Diom_bif^m7� L[nn_lhm� [h^� ^_n_lgch[hnm� i`� gcfe� m_ffcha� [giha� j[mnil[f� [h^�
[alij[mnil[fcmn� Bof[hc� qig_h� ch� hilnb_lh� >olech[� B[mi+ç� Eh� @+� Di^amih� &_^'�
HXg[\a^\aZ�cTfgbeT_\f`� \a�7Ye\VT3� ZXaWXe%� Vh_gheX� TaW�g[X�`lg[� b Y �g[X�cTge\TeV[T_�
cTfgbeT_\fg'

?[gj\_ff)� @+� .660+� åH[h^� [m� iolm)� f[h^� [m� gch_7� _]ihigc])� jifcnc][f� [h^� _]ifiac][f�
g[lach[fcmn[ncih� ch�G[dc[i�@cmnlc]n+ç� Eh�P+Oj_[l� [h^�N+S[ff_l� &_^m'�8X\aZ�CTTfT\'�
;g[a\V\gl�TaW�?WXag\gl�\a�;Tfg�7Ye\VT'+�F[g_m�?oll_s)�Hih^ih+

?_lh_[)� I+� .663+� å>lc^acha� nb_� l_m_[l]b� ^cpc^_7� mno^scha� l_`oa__m� [h^� ^_p_fijg_hn�
iomn__m+ç� Eh�P+�=ff_h�&_^'�?a�fXTeV[�b Y�Vbb_�ZebhaW'� MTe%�Y_\Z[g�TaW�[b`XVb`\aZ�\a�
abeg[XTfg�7Ye\VT'� F[g_m�?oll_s)�Hih^ih+

?DH+� .662+� åQhcn_^�N_jo\fc]�i`�P[ht[hc[)� chn_al[n_^�niolcmg�g[mn_l�jf[h+� / X�Piolcmg�
Lf[hhcha�qilembij+ç�?DH�?ihmofncha�Clioj)�@o\fch+

?iff_n)� @+� .654+� åL[mnil[fcmnm� [h^�qcf^fc`_7� cg[a_� [h^� l_[fcns� ch�G_hs[�I[[m[cf[h^+ç� Eh�
@+�=h^_lmih�[h^�N+�Clip_�&_^m'�9bafXeiTg\ba�\a�7Ye\VT'�FXbc_X%�cb_\V\Xf�TaW�ceTVg\VX'�
?[g\lc^a_�Qhcp_lmcns�Ll_mm)�?[g\lc^a_+

?iggcmmcih� `il� Piolcmg+� .661+� åPiolcmg� ch� P[ht[hc[+ç� ?iggcmmcih� `il� Piolcmg)�
V[htc\[l+

?ihn_)�?+� .663+� åJ[nol_�l_ila[hcm_^+� A]ifiac][f�bcmnils�ch�nb_�jf[n_[o�`il_mnm�i`�nb_�S_mn�
Qm[g\[l[�Iiohn[chm)� .52-*.602+ç� Eh�C+I[^^ir)� F+H+Cc\fch�[h^�E+J+Gcg[g\i� &_^m'�
9hfgbW\Taf� b Y�g[X� BTaW'� ;Vb_bZl� TaW� 9h_gheX� \a� g[X� >\fgbel� b Y�JTamTa\T'� F[g_m�
?oll_s)�Hih^ih+

@[bf)�C+� .646+� IhYYXe\aZ� =eTff'� IhUf\fgXaVX� TaW�IbV\Xgl� b Y�MTfb� 8beTaT'� Oni]ebifg�
Ono^c_m� ch� =hnblijifias)� @_j[lng_hn� i`� Oi]c[f� =hnblijifias)� Qhcp_lmcns� i`�
Oni]ebifg+

@[bf)�C+�.654[+� åPb_�l_[fg�i`�j[mnil[f�qig_h+�=h�chnli^o]ncih+ç�;g[abf� 2*4

@[bf)�C+� .654\+� åSig_h� ch� j[mnil[f� jli^o]ncih+� Oig_� nb_il_nc][f� hin_m� ih� lif_m� [h^�
l_miol]_m+ç�;g[abf�2/7�/13*/46+

@[bf)�C+�[h^�Ddiln)�=+� .643+�>Ti\aZ�[XeWf'�FTfgbeT_�[XeW�Zebjg[�TaW�[bhfX[b_W�XVbab`l'�
Ono^c_m� ch� Oi]c[f� =hnblijifias)� @_j[lng_hn� i`�Oi]c[f� =hnblijifias)�Qhcp_lmcns� i`�
Oni]ebifg+

@[bf)�C+�[h^�Ddiln)�=+� .646+� åL[mnil[f�]b[ha_�[h^�nb_�lif_�i`�̂ lioabn+ç� O=NA?�N_m_[l]b�
l_jiln�N/+�Oq_^cmb�=a_h]s�`il�N_m_[l]b�?i*ij_l[ncih�[h^�@_p_fijcha�?iohnlc_m+

@[pcmih)�F+� .655+� åSbi�iqhm�qb[n<�H[h^�l_acmnl[ncih�[h^�n_hmcihm� ch�a_h^_l�l_f[ncihm�i`�
jli^o]ncih� ch�G_hs[+ç� Eh�F+@[pcmih�&_^'�7Ze\Vh_gheX%� jb`Xa�TaW�_TaW'� J[X�7Ye\VTa�
XkcXe\XaVX'�S_mnpc_q�Ll_mm)�>iof^_l+
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@_� H__oq)� L+J+� [h^�Scfmih)�N+P+� .654+� å?igj[l[ncp_� jli^o]ncpcns� i`�ch^ca_hiom� ][nnf_�
oh^_l� nl[^cncih[f� g[h[a_g_hn� ch� mo\*O[b[l[h� =`lc][+ç� GhTegXe_l� @bheaT_� b Y �
?agXeaTg\baT_�7Ze\Vh_gheX�+/3�044*6-+

@_� Oiot[)�I+� [h^�^_�H__oq)� L+J+� .651+� åOg[ffmni]e�Qm_� i`�N_m_lp_^�Cl[tcha�=l_[m� ih�
I_lombc�Clioj�N[h]b+ç�Lli]__^cham�?ONL�Silembij�ih�mg[ff�logch[hnm)�J[cli\c+

@_fbc)� ?+� .652+� åScf^fc`_� [h^� nb_� I[[m[c+� Pb_� mnils� i`�A[mn� =`lc][h� L[lem+ç� 9h_gheT_�
Ihei\iT_�GhTegXe_lR'�04*1-+

@c_nt)�P+� .660+� åPb_� mn[n_)�nb_�g[le_n)� [h^�nb_�^_]fch_�i`�j[mnil[fcmg7� ]b[ff_hacha� mig_�
gsnbm)� qcnb� _pc^_h]_� `lig�S_mn_lh� Liein� ch� G_hs[,Qa[h^[+ç� Eh� F+I[le[ecm� &_^'�
9baY_\Vg�TaW�g[X�WXV_\aX�bYcTfgbeT_\f`�\a�g[X�>bea�b Y�7Ye\VT'� Pb_�I[]gcff[h�Ll_mm)�
Hn^)�>[mchamnie_+

@c_nt)� P+� .663+� ;ag\g_X`Xagf� gb� DTgheT_� HXfbheVXf'� 9bagbhef� b Y �cb_\g\VT_� Xai\eba`Xag�
ZXbZeTc[l'� Ehn_lh[ncih[f�>iiem)�Qnl_]bn+

Afnlchab[g)�O+G+� .661+� å?[h�qcf^fc`_�j[s�cnm�q[s<ç�Eelk�/57� .30*5+

Ahabi``)� I+� .66-+� åScf^fc`_� ?ihm_lp[ncih)� A]ifiac][f� Onl[n_ac_m� [h^� j[mnil[f�
]iggohcnc_m+� =� ]ihnlc\oncih� ni� nb_� oh^_lmn[h^cha� i`�j[lem� [h^� j_ijf_� ch� A[mn�
=`lc][+ç�Db`TW\V�FXbc_Xf�/2*47�60*.-4+

Ahmgcha_l)� F+� .654+� åA]ihigc]� [h^� jifcnc][f� ^c``_l_hnc[ncih� [giha� C[fif_� Klg[�
Sig_h+ç�;g[abf� /5*16+

Ahmgcha_l)� F+� .66/+� CT^\aZ� T� `Te^Xg'� J[X� \afg\ghg\baT_� geTafYbe`Tg\ba� b Y�Ta� 7Ye\VTa�
fbV\Xgl'� ?[g\lc^a_�Qhcp_lmcns�Ll_mm)�?[g\lc^a_+

Ap[ha_fio)� L+� .651+� B\iXfgbV^� WXiX_bc`Xag� \a� AXalT!f� CTTfT\_TaW'� FTfgbeT_\fg�
geTaf\g\ba�gb�T�`Te^Xg�XVbab`l'�S_mnpc_q�Ll_mm)�>iof^_l

B_c_lg[h)� O+� .641+� J[X�I[T`UTT�A\aZWb`'� 7� [\fgbel'� Qhcp_lmcns�i`�Scm]ihmch�
Ll_mm)�I[^cmih+

Bim\liie_)� D+� .615+� å=h� =^gchcmnl[ncp_� Oolp_s� i`� nb_� I[m[c� Oi]c[f� Osmn_g+ç�
JTaZTal\^T�DbgXf�TaW�HXVbeWf�/37� .*2-+

Bim\liie_)�D+=+� .65.+� å=lomb[�Ehn_al[n_^�N_acih[f�@_p_fijg_hn�Lf[h+�I[[m[c�gincp[ncih�
[h^� cnm� [jjfc][ncih+� =� mno^s�i`�I[[m[c� ila[hcm[ncih[f� [\cfcns� [m� [jjfc_^� ni� nb_� ][nnf_�
g[le_ncha�msmn_g)� .605*26+ç�N_jiln�`il�@_p_fijg_hn�=fn_lh[ncp_m�Eh]+

Bim\liie_)�D+=+� .66/+� åN_jiln�i`�nlcj� ni�Ieig[tc�C[g_�N_m_lp_+ç� Qhjo\fcmb_^�l_jiln�
ni�nb_�EEA@)�Hih^ih+

Bl[nech)� A+� .66.+� Ihei\i\aZ� WebhZ[g� TaW� WXiX_bc`Xag'� 7e\TT_�cTfgbeT_\fgf� b Y �Dbeg[Xea�
AXalT'�S_mnpc_q�Ll_mm)�>iof^_l+

Bl[nech)�A+� .66/+� å@lioabn�[h^�^_p_fijg_hn�ch�I[lm[\cn�@cmnlc]n)�G_hs[+ç�:\fTfgXef� .37�
..6*0-+
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Bl[nech)�A+� .664+� åL[mnil[fcmg7� aip_lh[h]_� [h^�^_p_fijg_hn� cmmo_m+ç�7aahT_�HXi\Xj�b Y �
7ag[ebcb_bZl�+/3�/02*3.+

Bl[nech)�A+�[h^�Ninb)�A+=+� .66-+� å@lioabn�[h^�^c``_l_hnc[ncih�[giha�=lc[[f�L[mnil[fcmnm�
i`�G_hs[+ç�>h`Ta�;Vb_bZl3�.57�052*1-.+

Bl[nech)�A+�[h^�Ob_l*I_c�So)�P+� .664+� åI[[m[c�[h^�>[l[\[ca�b_l^_lm�mnloaaf_�`il�f[h^�
lcabnm�ch�G_hs[�[h^�P[ht[hc[+ç�9h_gheT_�Ihei\iT_�GhTegXe_l�/.7� 22*3.+

Bl[nech)� A+� [h^� Ogcnb)� G+� .662+� åSig_hçm� ]b[hacha� _]ihigc]� lif_m� qcnb� j[mnil[f�
mx^_hn[lcm[ncih7� p[lscha� mnl[n_ac_m� ch� [fn_lh[n_� N_h^cff_� ]iggohcnc_m+ç� >h`Ta�
;Vb_bZl�+,3�100*21+

C[f[ns)�F+C+� .65-+� åPb_�I[[m[c�Clioj*N[h]b7� Lifcnc]m� [h^�@_p_fijg_hn� ch� [h�=`lc][h�
j[mnil[f� Oi]c_ns+ç� Eh� L+� O[ftg[h� &_^'� M[Xa� ab`TWf� fXgg_X'� FebVXffXf� b Y �
frWXagTe\fTg\ba�Tf�TWTcg\ba�TaW�eXfcbafX'� Ll[_a_l)�J_q�Uile+

C[f[ns)� F+C+� .65/+� å>_cha� äI[[m[cã8� \_cha� äj_ijf_*i`*][nnf_ã7� _nbhc]� mbc`n_lm� ch� A[mn�
=`lc][+ç�7`Xe\VTa�;g[ab_bZ\fg�67� .*/-+

C[f[ns)�F+C+� .655+� åL[mnil[f�[h^�[ali*j[mnil[f�gcal[ncih�ch�P[ht[hc[7� `[]nilm�i`�_]ihigs)�
_]ifias� [h^� ^_gial[jbs� ch� ]ofnol[f� j_lmj_]ncp_+ç� Eh� F+S+>_hh_nn� [h^� F+N>iq_h�
&_^m'� FebWhVg\ba� TaW� 7hgbab`l'� 7ag[ebcb_bZ\VT_� IghW\Xf� TaW� 9e\g\dhXf� b Y�
:XiX_bc`Xag'� CbabZeTc[f� \a� ;Vbab`\V� 7ag[ebcb_bZl� 2+� Qhcp_lmcns� Ll_mm� i`�
=g_lc][)�H[hb[g+

C[f[ns)�F+C+� .66.+� åL[mnil[f�Kl\cnm�[h^�@_[^fs�Fiomnm7�B[]nilm�ch�nb_�I[[m[c�Arj[hmcih+ç�
Eh� F+C+C[f[ns� [h^� L+>ihnx� &_^m'� >XeWXef%� jTee\bef� TaW� geTWXef'� FTfgbeT_\f`� \a�
7Ye\VT'�S_mnpc_q�Ll_mm)�>iof^_l)�?ifil[^i+

C[f[ns)� F+C+� .660[+� åPb_� As_� nb[n� q[hnm� [� j_lmih)� qb_l_� ][h� cn� hin� m__<� Eh]fomcih)�
_r]fomcih�[h^�\ioh^[ls�mbc`n_lm� ch�I[[m[c� c^_hncns+ç� Eh�P+Oj_[l�[h^�N+S[ff_l�&_^m'�
8X\aZ�CTTfT\'� ;g[a\V\gl�TaW�?WXag\gl�\a�;Tfg�7Ye\VT''� F[g_m�?oll_s)�Hih^ih+

C[f[ns)� F+C+� .660\+� åI[[m[c� _rj[hmcih� [h^� nb_� J_q� A[mn� =`lc][h� L[mnil[fcmg+ç� Eh�
P+Oj_[l� [h^� N+S[ff_l� &_^m'�8X\aZ�CTTfT\'� ;g[a\V\gl� TaW�?WXag\gl� \a� ;Tfg�7Ye\VT''�
F[g_m�?oll_s)�Hih^ih+

C[f[ns)� F+C+� .660]� åPb_� lb_nilc]� i`� lcabnm7� ]ihmnlocha� I[[m[c� f[h^� ]f[cgm+ç� L[j_l�
jl_m_hn_^� [n� nb_� =g_lc][h� =hnblijifiacp[f� =mmi]c[ncih� g__ncha)� m_mmcih� ih�
å@cmjimm_mmcih7� domnc]_� [h^� j[l[^ir� ch� nb_� ]ih`fc]nm� [h^� ]f[cgm� i`� ch^ca_hiom�
j_ijf_m+ç�S[mbchanih�@?�Jip_g\_l�.660+

C[f[ns)�F+C+� .661+� åD[&f'pcha�f[h^�ch�]iggih7� nb_�mo\^cpcmcih�i`�I[[m[c�alioj�l[h]b_m�
ch�G_hs[+ç�Db`TW\V�FXbc_Xf�01*27� .-6*.//+

C[f[ns)� F+C� [h^� >ihnx)� L+� .66.+� å� Pb_� ?oll_hn� l_[fcnc_m� i`�=`lc][h� L[mnil[fcmnm+ç� Eh�
F+C+C[f[ns�[h^�L+>ihnx�&_^m'�>XeWXef%� jTee\bef�TaW�geTWXef'� FTfgbeT_\f`�\a�7Ye\VT'�
S_mnpc_q�Ll_mm)�>iof^_l)�?ifil[^i+
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C[f[ns)� F+C+� [h^� Fibhmih)� @+H+� .66-+� åL[mnil[f� msmn_gm� ch� afi\[f� j_lmj_]ncp_+ç� Eh�
F+C+C[f[ns� [h^� @+H+Fibhmih� &_^m'� J[X� jbe_W�b Y�cTfgbeT_\f`'� >XeW\aZ�flfgX`f� \a�
Vb`cTeTg\iX�cXefcXVg\iX'� Pb_�Cocf^`il^�Ll_mm)�J_q�Uile+

C[f[ns)� F+C+)� Ddiln� [`� Klh[m)� =+)� H[h_)� ?+� [h^� J^[a[f[)� @+� .661+� åEhnli^o]ncih+ç�
Db`TW\V�FXbc_Xf�01*27�4*/.+

C[fpch)� G+=+)� ?ijji]e)� @+H+� [h^� H_mfc_)� L+S+� .661+� å@c_n)� honlcncih� [h^� nb_� j[mnil[f�
mnl[n_as+ç� Eh�A+Bl[nech)� G+=+C[fpch� [h^� A+=+Ninb� &_^m'�7Ye\VTa�cTfgbeT_\fg�flfgX`f'�
7a�\agXZeTgXW�TccebTV['� Hshh_�Nc_hh_l�jo\fcmb_lm)�Hih^ih+

C_n[]b_p)�G+J+� .663+� åPb_�^cmjf[]_g_hn�i`�j[mnil[fcmnm�ch�mionb_lh�Anbcijc[+�=�][m_�mno^s�
i`�nb_�C[llc+ç� Eh�P+�=ff_h�&_^'�?a�fXTeV[�b Y �Vbb_�ZebhaW'� MTe%�Y_\Z[g�TaW�[b`XVb`\aZ�
\a�abeg[XTfg�7Ye\VT'� F[g_m�?oll_s)�Hih^ih+

Cbcgcl_)�G+>�[h^�Lcg\_ln)�I+L+� .664+� åOi]c[f�]b[ha_�[h^�]ihm_lp[ncih7�[h�ip_lpc_q�i`�
cmmo_m� [h^� ]ih]_jnm+ç� Eh� G+>� Cbcgcl_� [h^� L+I+Lcg\_ln� &_^m'� IbV\T_� V[TaZX� TaW�
VbafXeiTg\ba'� A[lnbm][h)�Hih^ih+

Cl[b[g)� K+� .656+� å=� f[h^�^cpc^_^7� nb_� cgj[]n�i`�l[h]bcha� ih� [�j[mnil[f� mi]c_ns+ç� J[X�
;Vb_bZ\fg�.67� .51*2+

Cl[h^ch)� >+A+� .655+� åS_[fnb� [h^� j[mnil[f� ^[cls� jli^o]ncih7� [� ][m_� mno^s� `lig�
I[[m[cf[h^+�ç�>h`Ta�;Vb_bZl�.37� .*/.+

Cl[h^ch)�>+A+)�^_�H__oq)�L+J+�[h^�H_g\os[)�L+� .656+�  @lioabn)�N_miol]_�@cmnlc\oncih)�
[h^� Ii\cfcns� ch� Pqi� I[[m[c� Clioj� N[h]b_m)� Oionb_[mn_lh� G[dc[^i� @cmnlc]n+ � Eh�
P+A+@iqhcha)�S+S+Ccno)�S+G[ha_nb_� [h^�?+I+G[g[o� &_^m'�9bc\aZ�j\g[�:ebhZ[g�
\a�AXalT3�DTg\baT_�TaW�BbVT_�IgeTgXZ\Xf'� Hshh_�Nc_hh_l�Lo\fcmb_lm)�>iof^_l+

Cl[s)� =+� .663+� åEh^ca_hiom� l_mcmn[h]_� ni� chpifohn[ls� l_fi][ncih+ç� Eh� ?+I]@iq_ff� &_^'�
KaWXefgTaW\aZ� \`cbiXe\f[`Xag'� J[X� VbafXdhXaVXf� b Y � WXiX_bc`Xag&\aWhVXW�
W\fc_TVX`Xag'� >_lab[h�>iiem)�Kr`il^+

Cocff[ch)� I+� Ji� ^[n_+� :bVh`Xagf� fhe� J[\fgb\eX%� _T� ZrbZeTc[\X� Tg� _X� Vb``XeVX� WX�
L7Ye\dhX�Ee\XagT_X'� HX_Tg\ba�Wh�iblTZX�W |Xkcb_eTg\ba�p�_T�VtgX�be\XagT_X�W |7Ye\dhX�
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b Y�9baY_\Vg�HXfb_hg\ba�27� .3*/3+

Cos_l)�F+E+� .653+� åEhnl[*biom_bif^�jli]_mm_m�[h^�`[lgcha�msmn_gm�l_m_[l]b7� j_lmj_]ncp_m�
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Diaa)� N+� .65-+� åL[mnil[fcmg� [h^� cgjip_lcmbg_hn7� nb_� ][m_� i`� nb_� Emcifi� >il[h� i`�
hilnb_lh�G_hs[+ç�:\fTfgXef�17�/66*0.-+
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Gcg[g\i)� E+� .66.+�FXaXgeTg\ba�TaW�FebgXfg� \a� JTamTa\T'� F[g_m�?oll_s�Hih^ih)�
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Gcq[mcf[)� D+� .665+� åIobon[m[lc� q[� on[`cnc� ofci`[hsce[� e[nce[� pcdcdc� e[h^i� e[h^i� s[�
g\oa[�s[�Ieig[tcç+� Bclmn� ^l[`n� i`�l_jiln� ni� pcff[a_lm� [lioh^� nb_�Ieig[tc� C[g_�
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17� ..*.0+
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f[h^m][j_�ch�O_l_ha_nc�J[ncih[f�L[le+ç�;Vh`XaX�/7� .16*.36+
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Llchn_lm)�Hih^ih+

L_fomi)� J+H+� .660+� å?i_l]cha� ]ihm_lp[ncih<� Pb_� jifcnc]m� i`� mn[n_� l_miol]_� ]ihnlif+ç�
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7Ye\VT'� Di^^_l�[h^�Onioabnih)�Hih^ih+
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Hih^ih+

Ni\_lnm)�>+@+� .663+� åHcp_mni]e�jli^o]ncih)� [a_� [h^� a_h^_l�[giha�nb_�G_csi� i`�G_hs[+ç�
>h`Ta�;Vb_bZl�/17�/.2*/0-+

Ni\_lnmih)� ?+� .662+� å?igj[l[ncp_� [^p[hn[a_7� qig_h� ch� nl[^_� ch� =]]l[)� Cb[h[� [h^�
J[cli\c)� G_hs[+� Eh�>+Diom_*Ic^[g\[�[h^�B+G+Ae_]bc� &_^m'�7Ye\VTa�`Te^Xg�jb`Xa�
TaW� XVbab`\V� cbjXe'� J[X� eb_X� b Y� jb`Xa� \a� 7Ye\VTa� XVbab`\V� WXiX_bc`Xag'�
Cl__hqii^�Ll_mm)�S_mnjiln)�?ihh_nc]on+

Ni^a_lm)�S+=+�[h^�Dig_qii^)�G+I+� .653+� å?[nnf_�^sh[gc]m�ch�[�j[mnil[fcmn�]iggohcns�
ch�Jailihaili)�P[ht[hc[�^olcha�nb_�.65/*0�^lioabn+ç�7Ze\Vh_gheT_�IlfgX`f�//7�00*2.+
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Nia_lm)� L+F+)� >li]echanih)� @+)� Gcq[mcf[)� D+� [h^� Dig_qii^)� G+� Bilnb]igcha+�
åAhpclihg_hn[f� =q[l_h_mm� [h^� ?ih`fc]n� C_h_mcm7� L_ijf_� p_lmom� L[lem� ch� Ieig[tc�
C[g_�N_m_lp_+ç� Lli]__^cham� i`�nb_� ]ih`_l_h]_� åHcp_fcbii^m� `lig� l_miol]_� `fiqm)�
Hcheijcha)�Oq_^_h+�Fofs� .663+

Ninb)� A+=+� .663+� åPl[^cncih[f� j[mnil[f� mnl[n_ac_m� ch� [�gi^_g�qilf^7� [h� _r[gjf_� `lig�
hilnb_lh�G_hs[+ç�>h`Ta�EeZTa\fTg\ba� /.6*/1+

O[h^`il^)� C+N+� .6.6+� 7a� TW`\a\fgeTg\iX� TaW�cb_\g\VT_� [\fgbel� b Y�g[X� CTfT\� HXfXeiX'�
S[n_lfiq�[h^�Oihm)�Hih^ih+

O[h^`il^)�O+� .650+�CTaTZX`Xag�b Y�cTfgbeT_�WXiX_bc`Xag�\a�g[X�J[\eW�Mbe_W'� Fibh�Scf_s�
[h^�Oihm)�?bc]b_mn_l+

O]iih_m)�E+� .66/+� å?ijcha�qcnb�^lioabn7�l_mjihm_m�i`�b_l^_lm�[h^�fcp_mni]e�ni�]ihnl[mncha�
m[p[hh[�_hpclihg_hnm�ch�mionb_lh�Vcg\[\q_+ç�>h`Ta�;Vb_bZl�/-7�/60*0.1+

O]inn)� F+?+� .652+� MXTcbaf� b Y�g[X� jXT^'� ;iXelWTl�Ybe`f� b Y�cXTfTag� eXf\fgTaVX'� U[f_�
Qhcp_lmcns�Ll_mm)�J_q�D[p_h+

Ob_fn_l)�F+>+�Bilnb]igcha+� åPb_�_g_la_h]_�i`�]ifihc[f�_nbhc]cnc_m�[h^�cnm�]ihm_ko_h]_m7�nb_�
S_mn_lh� O_l_ha_nc� [h^� nb_�J[ncih[f� L[le�?ihnlip_lms� .60-*22+ç� L[j_l�jl_j[l_^� `il�
nb_�=`lc][h�Ono^c_m�=mmi]c[ncih)�?bc][ai�.665+

Obcpdc)�E+C+� .662+� åLli\f_gm�i`� H[h^�P_hol_�ch�P[ht[hc[+�=�l_pc_q�[h^�[jjl[cm[f�i`�nb_�
l_jiln� i`� nb_� Ll_mc^_hnc[f� ?iggcmmcih� i`� Ahkocls� chni� H[h^� I[nn_lm+ç� L[j_l�
jl_j[l_^�`il�nb_�EEA@�[h^�jl_m_hn_^�[n�nb_�H[h^�Lifc]s�Silembij�b_f^�[n�=lomb[�.2�
F[h�.662�*� .6�F[h�.662+

Oce[h[)� L+)� ?[lif)� G+� [h^� >_bhe_)� N+D+� .660+� åBlig� mo\mcmn_h]_� ni� mj_]c[fcm_^�
]iggi^cns� jli^o]ncih7� ]igg_l]c[fcm[ncih� [h^� j[mnil[f� ^[clscha� ch� =`lc][+ç�
Kp_lm_[m�@_p_fijg_hn�Ehmncnon_)�FTfgbeT_�:XiX_bc`Xag�DXgjbe^�FTcXe�10^+

Ogcnb)�?+O+� .561+� åPb_�=hafi*C_lg[h�>ioh^[ls�ch�A[mn�Ako[nilc[f�=`lc][+�Lli]__^cham�
i`�nb_�>lcncmb�?iggcmmcih�.56/+�J[X�=XbZeTc[\VT_�@bheaT_�17�1/1*102+

Oi\[hc[)� J+� .655[+� åBcmb_lg[h� D_l^_lm7� Oo\mcmn_h]_)� Oolpcp[f� [h^� ?ofnol[f� ?b[ha_� ch�
Jilnb_lh�G_hs[ç�@bheaT_�b Y�7Ye\VTa�>\fgbel�/67�1.*23+

Oi\[hc[)�J+� .655\+� åL[mnil[f�gcal[ncih�[h^� ]ifihc[f� jifc]s7� [�][m_� mno^s� `lig�hilnb_lh�
G_hs[+ç� Eh�@+�Fibhmih�[h^�@+I+�=h^_lmih�&_^m'�J[X�;Vb_bZl�b Y�Ihei\iT_'� 9TfX�fghW\Xf�
Yeb`�Dbeg[XTfg�7Ye\VTa�>\fgbel'�S_mnpc_q�Ll_mm)�>iof^_l+

Oi\[hc[)�J+� .66-+� åOi]c[f�l_f[ncihmbcjm�[m�[h�[mj_]n�i`�jlij_lns�lcabnm7�hilnb_lh�G_hs[�ch�
nb_�jl_*]ifihc[f�[h^�]ifihc[f�j_lci^m+ç� Eh�L+P+S+>[rn_l�[h^�N+Diaa�&_^m'�FebcXegl%�
cbiXegl� TaW� cXbc_X3� V[TaZ\aZ� e\Z[gf� \a� cebcXegl� TaW� cebU_X`f� b Y �cTfgbeT_�
WXiX_bc`Xag'�I[h]b_mn_l�Qhcp_lmcns�Ll_mm)�I[h]b_mn_l+

Oi\[hc[)�J+� .660+� å@_`_[n�[h^�^cmj_lm[f+�Pb_�H[cecjc[e�[h^�nb_cl�h_cab\iolm�[n�nb_�_h^�i`�
nb_� hch_n__hnb� ]_hnols+ç� Eh�P+Oj_[l�[h^�N+S[ff_l� &_^m'�8X\aZ�CTTfT\'� ;g[a\V\gl�TaW�
?WXag\gl�\a�;Tfg�7Ye\VT'� F[g_m�?oll_s)�Hih^ih+
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Oionba[n_)� ?+� [h^� Dofg_)� @+� .663+� åH[h^)� q[n_l� [h^� fi][f� aip_lh[h]_� ch� G[dc[^i7� [�
@cmnlc]n�ip_lpc_q)ç�HheT_�HXfbheVXf%�HheT_�B\iX_\[bbWf�Mbe^\aZ�FTcXe�IXe\Xf�L[j_l�0+�
Ehmncnon_� `il� @_p_fijg_hn� Lifc]s� [h^� I[h[a_g_hn)� Qhcp_lmcns� i`� I[h]b_mn_l)�
I[h]b_mn_l+

Oj_[l)�P+� .660[+� å>_cha�äI[[m[cã�\on�hin�äL_ijf_�i`�?[nnf_ã+�=lomb[�=alc]ofnol[f�I[[m[c�
ch� nb_�Jch_n__hnb� ?_hnols+ç� Eh�P+Oj_[l� [h^�N+S[ff_l� &_^m'�8X\aZ�CTTfT\'� ;g[a\V\gl�
TaW�?WXag\gl�\a�;Tfg�7Ye\VT'� F[g_m�?oll_s)�Hih^ih+

Oj_[l)�P+� .660\+� åEhnli^o]ncih+ç�Eh�P+Oj_[l�[h^�N+S[ff_l�&_^m'�8X\aZ�CTTfT\'�;g[a\V\gl�TaW�
?WXag\gl�\a�;Tfg�7Ye\VT'� F[g_m�?oll_s)�Hih^ih+

Oj_[l)� P+� .664+� CbhagT\a� <Te`Xef'� Ieoec� h[� Jsin[)� @[l� _m� O[f[[g8� F[g_m� ?oll_s)�
Kr`il^8�Qhcp_lmcns�i`�?[fc`ilhc[�Ll_mm)�>_le_f_s+

Oj_h]_l)�L+� .655+� J[X�CTTfT\�b Y�CTgTcTgb'� 7� fghWl�b Y�e\ghT_f� b Y �eXUX__\ba'� I[h]b_mn_l�
Qhcp_lmcns�Ll_mm�`il�nb_�Ehn_lh[ncih[f�=`lc][h�Ehmncnon_)�Hih^ih+

Oj_h]_l)� L+� .664+� J[X�cTfgbeT_� Vbag\`hh`'� J[X� `TeZ\aT_\fTg\ba� b Y�geTW\g\ba� \a� ;Tfg�
7Ye\VT'� ?f[l_h^ih�Ll_mm)�Kr`il^+

Oonnch)� F+A+C+� .660+� å>_]igcha� I[[m[cf[h^+ç� Eh� P+Oj_[l� [h^� N+S[ff_l� &_^m'� 8X\aZ�
CTTfT\'�;g[a\V\gl�TaW�?WXag\gl�\a�;Tfg�7Ye\VT'� F[g_m�?oll_s)�Hih^ih+

P[ff_)�=+� .654+� åSig_h�[m�b_[^m�i`�biom_m7� nb_�ila[hcm[ncih�i`�jli^o]ncih�[h^�nb_�lif_�i`�
qig_h�[giha�j[mnil[f�I[[m[c�ch�G_hs[+ç�;g[abf� 2*4+

P[ff_)�=+� .655+�Mb`Xa�Tg�_bff'� 9[TaZXf�\a�CTTfT\�cTfgbeT_\f`�TaW�g[X\e�XYYXVgf�ba�ZXaWXe�
eX_Tg\baf'� Oni]ebifg�mno^c_m�ch�Oi]c[f�=hnblijifias�.6+

P[ff_)� =+� .66-+� åS[sm� i`�gcfe� [h^� g_[n� [giha� nb_� I[[m[c7� a_h^_l� c^_hncns� [h^� `ii^�
l_miol]_m� ch� [� j[mnil[f� _]ihigs+ç� Eh� C+L[fmmih� &_^'�<eb`� jTgXe� gb� jbe_W&`T^\aZ'�
7Ye\VTa� `bWX_f� TaW� Te\W� _TaWf'� Pb_� O][h^[h[pc[h� Ehmncnon_� i`� =`lc][h� Ono^c_m)�
Qjjm[f[+

Pbilhnih)�N+G+N+�&_^'� .664+�@b[a�9_TeX'� F+I+@_hn)�Hih^ih+

Polhboff)�?�I+� .640+�J[X�CbhagT\a�FXbc_X'� Fih[nbih�?[j_)�Hih^ih+

Polnih)�@+� .644+� åN_mjihm_�ni�^lioabn7� nb_�Iolmc� i`�mionbq_mn_lh�Anbcijc[+ç�:\fTfgXef�
.7�/42*54+

Polnih)� @+� .646+� å=� diolh_s� g[^_� nb_g7� n_llcnilc[f� m_ag_hn[ncih� [h^� _nbhc]� c^_hncns�
[giha� nb_� Iolmc+ç� Eh� H+Difs� &_^'� IXZ`XagTel� B\aXTZX� flfgX`f� HXVbaf\WXeXW'�
Mo__hçm�Qhcp_lcmns�L[j_lm�ch�Oi]c[f�=hnblijifias)�pif�1)�>_f`[mn+

Polnih)�@+� .652+� åIolmc�l_mjihm_�ni�^lioabn7� mig_�f_mmihm�`il�l_fc_`�[h^�l_b[\cfcn[ncih+ç�
7Ye\VTa�7YYT\ef�I*�00.�*013+

Polnih)�@+� .654+� åPb_�Iolmc�[h^�J[ncih[f�L[le�^_p_fijg_hn�ch�nb_�Hiq_l�Kgi�R[ff_s+ç�
Eh� @+=h^_lmih� [h^� N+Clip_� &_^m'� 9bafXeiTg\ba� \a� 7Ye\VT'� FXbc_X%� cb_\V\Xf� TaW�
ceTVg\VX'� ?[g\lc^a_�Qhcp_lmcns�Ll_mm)�?[g\lc^a_+
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Polnih)�@+� .655+� åHiiecha� `il�[�]iif�jf[]_7� nb_�Iolmc)� .56-m*.65-m+ç� Eh�@+Fibhmih�[h^�
@+I+=h^_lmih� &_^m'� J[X�;Vb_bZl�b Y�Ihei\iT_� 9TfX� fghW\Xf�Yeb`�Dbeg[XTfg�7Ye\VTa�
>\fgbel'�S_mnpc_q�Ll_mm)�>iof^_l+

Polnih)�@+� .662+� åL[mnil[f� Hcp_fcbii^m� ch�@[ha_l+� ?[nnf_�@cm_[m_)� @lioabn)� [h^�Scf^fc`_�
?ihm_lp[ncih�ch�Iolmcf[h^)�Oionb*S_mn_lh�Anbcijc[+�EkYT`�Mbe^\aZ�FTcXe'

Polnih)�@+� .663+� åIcal[hnm�[h^�l_`oa__m+�=�Iolmc�][m_�mno^s+ç� Eh�P+=ff_h�&_^'�?a�fXTeV[�
b Y�Vbb_�ZebhaW'� MTe%� Y_\Z[g� TaW�[b`XVb`\aZ� \a� abeg[XTfg�7Ye\VT'� F[g_m� ?oll_s)�
Hih^ih+

Polnih)�@+� [h^�Polnih)� L+� .651+� åOjihn[h_iom� l_m_nnf_ghn� [`n_l� ^lioabn7� [h�Anbcijc[h�
][m_+ç�:\fTfgXefR'� .45*56+

QNP+� .660+�HXcbeg�b Y�g[X�FeXf\WXag\T_�9b``\ff\ba�b Y�?adh\el� \agb�BTaW�CTggXef'� Lb_'� +'�
IX_XVgXW�:\fchgXf�TaW�eXVb``XaWTg\baf'� Ll_mc^_hnçm�K``c]_)�@[l�_m�O[f[[g+

QNP+� .661+�HXcbeg�b Y�g[X�FeXf\WXag\T_�9b``\ff\ba� b Y�?adh\el� \agb�BTaW�CTggXef� Lb_� *'�
BTaW�Fb_\Vl�TaW�BTaW�JXaheX�IgehVgheX'� Pb_�Ichcmnls�i`�H[h^m)�Diomcha�[h^�Ql\[h�
@_p_fijg_hn�ch�]i*ij_l[ncih�qcnb�nb_�O][h^[h[pc[h�Ehmncnon_�i`�=`cc][h�Ono^c_m+�Bclmn�
cmmo_^�\s�nb_�Ll_mc^_hnçm�K``c]_)�@[l�_m�O[f[[g)� .66/+

S[ff_l)� N+� .643+� åPb_� I[[m[c� [h^� nb_� >lcncmb)� .562*.6-27� Pb_� Klcachm� i`�[h� =ffc[h]_+ç�
@bheaT_�b Y�7Ye\VTa�>\fgbel�.47�2/6*20+

S[ff_l)� N+� .651+� åEhn_l[]ncih� [h^� E^_hncns� ih� nb_� L_lcjb_ls7� nb_� Pl[hm*I[l[� I[[m[c+ç�
?agXeaTg\baT_�@bheaT_�b Y�7Ye\VTa�>\fgbe\VT_�IghW\Xf�F47�/10*51+

S[ff_l)�N+� .652[+� åA]ifias)�Ical[ncih� [h^�Arj[hmcih� ch�A[mn�=`lc][+ç�7Ye\VTa�7YYT\ef� I7�
014*4-+

S[ff_l)�N+� .652\+� å� A]ihigc]�[h^�Oi]c[f�N_f[ncihmch�nb_�?_hnl[f�Nc`n�R[ff_s7� Pb_�I[[*�
mj_[e_lm�[h^�nb_cl�h_cab\iolm� ch�nb_�Jch_n__hnb�?_hnols+ç� Eh�@+=+�Kain�&_^'�AXalT�
\a�g[X�D\aXgXXag[�9Xaghel'�J[cli\7�>iieqcm_+

S[ff_l)�N+� .653+� åN_m_[l]b�ih�I[[m[c�Dcmnils+ç�Qhjo\fcmb_^�l_jiln�ni�nb_�AON?+

S[ff_l)�N+� .655+��;`hgTe'�?lcmcm�[h^�N_mjihm_�ch�I[[m[cf[h^)� .550*.6-/+ç�Eh�@+Fibhmih�[h^�
@+I+=h^_lmih�&_^m'� J[X�;Vb_bZl�b Y�Ihei\iT_'� 9TfX� fghW\Xf�Yeb`�Dbeg[XTfg�7Ye\VTa�
>\fgbel'�S_mnpc_q�Ll_mm)�>iof^_l+

S[ff_l)�N+� .660+� å=]]_jnx_m�[h^�=fc_hm7�Gceoso�O_nnf_g_hn�ch�I[[m[cf[h^+ç� Eh�P+Oj_[l�[h^�
N+S[ff_l� &_^m'� 8X\aZ�CTTfT\� ;g[a\V\gl� TaW�?WXag\gl� \a� ;Tfg�7Ye\VT'� F[g_m� ?oll_s)�
Hih^ih+

S[ff_l)� N+� [h^� Dig_qii^)� G+I+� .664+� åAf^_lm� [h^� _rj_lnm7� ]ihn_mncha� p_n_lch[ls�
ehiqf_^a_� ch� [� j[mnil[f� ]iggohcns+ç� Eh� =+?ohhchab[g� [h^� >+=h^l_qm� &_^m'�
MXfgXea�`XW\V\aX�Tf�VbagXfgXW�̂ abj_XWZX'�I[h]b_mn_l�Qhcp_lmcns�Ll_mm)�I[h]b_mn_l+

S[ff_l)�N+� [h^� Oi\[hc[)� J+� .661+� åL[mnil[fcmg� ch� bcmnilc][f� j_lmj_]ncp_+ç� Eh� A+� Bl[nech)�
G+=+� C[fpch� [h^� A+=+� Ninb� &_^m'� 7Ye\VTa� cTfgbeT_\fgf� flfgX`f%� Ta� \agXZeTgXW�
TccebTV['�Hshh_�Nc_hh_l)�Hih^ih+
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S[n_lm*>[s_l)�=+� .652+� å@[clscha�\s�m_nnf_^�Bof[hc�qig_h�ch�]_hnl[f�Jca_lc[�[h^�mig_�
cgjfc][ncihm� `il� ^[cls� ^_p_fijg_hn+ç� Kp_lm_[m� @_p_fijg_hn� Ehmncnon_)� FTfgbeT_�
:XiX_bc`Xag�DXgjbe^�FTcXe�/-]+

S[nmih)�N+I+� .66.+� åIeig[tc�*�l_mnilcha�=`lc][+ç�IjTeT�.17� .1*3+

S?I@� .655+� åPm[pi� Af_jb[hn� ?iohn)� .655+ç� Scf^fc`_� ?ihm_lp[ncih� [h^�I[h[a_g_hn�
@_j[lng_hn+�Ichcmnls�i`�Piolcmg�[h^�Scf^fc`_)�Cip_lhg_hn�i`�G_hs[+

S_ffm)� I+)� >l[h^ih)� G+� [h^�D[hh[b)� H+� .66/� FXbc_X� TaW�FTe^f%� B\a^\aZ�FebgXVgXW�
7eXT�CTaTZX`Xag�j\g[�BbVT_�9b``ha\g\Xf'� Pb_�Silf^�>[he)�S[mbchanih�@�?+

S_mn_lh)� @+� .661+� åA]imsmn_g� ?ihm_lp[ncih� [h^� Nol[f� @_p_fijg_hn7� nb_� ][m_� i`�
=g\im_fc+ç� Eh� @+� S_mn_lh� [h^� N+I+Slcabn)� &_^m'� DTgheT_� 9baaXVg\baf3�
FXefcXVg\iXf�\a�9b``ha\gl&UTfXW�9bafXeiTg\ba'� Emf[h^�Ll_mm)�S[mbchanih)�@?+

S_mn_lh)� @+� [h^� Slcabn)� N+� I+� .661+� åPb_� >[]ealioh^� ni� ?iggohcns*\[m_^�
?ihm_lp[ncih+ç� Eh� @+� S_mn_lh� [h^� N+I+Slcabn)� &_^m'� DTgheT_� 9baaXVg\baf3�
FXefcXVg\iXf�\a�9b``ha\gl&UTfXW�9bafXeiTg\ba'�Emf[h^�Ll_mm)�S[mbchanih)�@?+

Scf^fc`_� @cpcmcih+� .664+� åPb_� Ieig[tc,Qg\[� C[g_� N_m_lp_m� C_h_l[f� I[h[a_g_hn�
Lf[h+ç�@l[`n+�Pb_�Ichcmnls�i`�J[nol[f�N_miol]_m�[h^�Piolcmg)�@[l�_m�O[f[[g+

Scf^fc`_�O_]nil�N_pc_q�P[me�Bil]_+� .662�7� eXi\Xj�b Y�g[X� M\_W_\YX�IXVgbe� \a� JTamTa\T'�
Lb_h`X� *3� 7ffXff`Xag� b Y�g[X� 9heeXag� I\ghTg\ba'� Ichcmnls� i`� Piolcmg)� J[nol[f�
N_miol]_m�[h^�nb_�Ahpclihg_hn)�@[l�_m�O[f[[g+

Scffioab\s)� F+?+� .556+� ;Tfg�7Ye\VT�TaW�\gf� U\Z�ZT`X'� J[X� aTeeTg\iX� b Y�T� fcbeg\aZ� ge\c�
Yeb`�OTam\UTe�gb�g[X�UbeWXef�b Y �g[X�CTTfT\'�Cl__h�[h^�?i+)�Hih^ih+

Silf^�D_[fnb�Kla[hcm[ncih+� .652+�;aXeZl�TaW�cebgX\a� eXdh\eX`Xagf'� HXcbeg�b Y�T�]b\ag�
<7E(M>E(KDK�9bafh_gTg\ba'�Silf^�D_[fnb�Kla[hcm[ncih)�C_h_p[+

Uioha)� N+� .63/� J[ebhZ[�CTTfT\_TaW�j\g[� @bfXc[� J[b`fba'� Jilnbq_mn_lh� Qhcp_lmcns�
Ll_mm+

V[[f)� B+� [h^� @c_nt)� P+� .662+� åK`� g[le_nm)� g_[n)� g[ct_� [h^� gcfe+� L[mnil[f�
]iggi^cnct[ncih� [m� [� h_]_mm[ls� \on� lcmes� fcp_fcbii^� mnl[n_as+ç� L[j_l� `il� nb_�
qilembij� åPb_� jip_lnc_m� [h^� jlimj_lcnc_m� i`�A[mn� =`lc][h� L[mnil[fcmg+ç� Qjjm[f[)�
Oq_^_h)�O_jn_g\_l�.2*.4+

V[\[)� >+� .652+�CXTfheX`Xag� b Y�X`\ZeTg\ba� hf\aZ� \aW\eXVg� gXV[a\dhXf'� CTahT_�Ybe� g[X�
Vb__XVg\ba�TaW�TaT_lf\f�b Y�WTgT�ba�eXf\WXaVX�b Y �eX_Tg\iXf'�Kl^ch[�A^cncihm)�Hc_a_+
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=hih+� .661[+� åF_q_fm�C[g_�qcff�[c^�lbchi�m[h]no[ls+ç�Bbf�7aZX_Xf�J\`Xf�/ X�Fofs+

=hih+� .661\+� å=hcg[f� biom_7� nbcm�>_p_lfs�Dcffm�j[lns�qcff� \_� l_[ffs�qcf^+ç� Bbf�7aZX_Xf�
J\`Xf� .-X�Fofs+

=hih+� .661]+� åArinc]�ao_mnm�_hmol_�qcf^�ncg_�[n�Ni^_i�@lcp_�_p_hn+ç�Bbf�7aZX_Xf� J\`Xf�
.4X�Fofs+

>l[^mni]e)�F+P+� .622+� åC[g_�Ll_m_lp[ncih+ç�;Tfg�7Ye\VTa�IgTaWTeW�..X�Jip_g\_l+

Bcntdibh)� P+� .663+� åB_^_l[f�@i]og_hn�?f_[lcha�Diom_� ?ihal_mmcih[f� P_mncgihs7� Pihs�
Bcntdibh)� Bc_f^� @cl_]nil)� Ieig[tc� C[g_� N_m_lp_)� P[ht[hc[� ih� \_b[f`� i`� nb_�
Cip_lhg_hn� i`�P[ht[hc[� [h^� nb_� C_ila_� =^[gmih� Scf^fc`_� Ll_m_lp[ncih� Plomn+ç�
/-X�Foh_+

Ci^qch)�F+� .662+� åP[ht[hc[�_g\l[]_m�`oacncp_�bohn_l+ç�J[X�;kceXff�&@[l�_m�O[f[[g'�/3X�
*�/6X�I[l]b+

F[]eg[h)� >+� .663+� åKon^iilm7� Blig� nb_�d[qm� i`�^_[nb�>lc[h� F[]eg[h� nl[]em� ^iqh� nb_�
l_mnf_mm� Ahafcmbg[h� hiq� chn_hn� ih� m[pcha� nb_� `_li]ciom� =`lc][h� qcf^� ^ia� `lig�
_rnch]ncih+ç�J[X�:T\_l�JX_XZeTc[�/4X�F[ho[ls+

Fi_f)� H+� .664+� åIeig[tc� C[g_� N_m_lp_� [� a_g� ch� nb_� ^cln+ç� J[X� =hTeW\Ta� &@[l� _m�
O[f[[g'�/4X�I[s+

Fibhmnih)� >+� .664+� åL_ijf_� ch� nb_� J_qm7� nb_� f_[^_l� i`�H[\iolçm� iqh� ijjimcncih7� nb_�
Iih^[s�Ehn_lpc_q7�Ni\_ln�I=lmb[ff*=h^l_qm+ç� J[X�:T\_l�JX_XceTc[� @_]_g\_l�
.664+

Fibhmnih)�H+� .664+� å>[ll_^�`lig�[hcg[fmç�ech^igç�J[X�EUfXeiXe�3X�=jlcf+

G[mogohc)� H+� .664+� åQ[act[dc� q[� B[lo� eonie[�=``ce[�Gomchc7� Blcnt� Fibh� [h[ctohaoe[�
O_lce[fc�*�I_abdc+ç�CT]\eT�CT\f[T�M\^\XaW\� .2X�Foh_+

Gcfcgqcei)� H+� .663+� åP[ht[hc[7� _pc]ncha� nb_� I[[m[c+ç� 7Ye\VT� ?aYbe`Tg\ba�7Ye\dhX� 6X�
Fofs+

Gcq[mcf[)� D+� .664� åJin� domn� [� I[[m[c� C[l^_h� i`�A^_h+ç� J[X� EUfXeiXe� "BXggXef#� .0X�
=jlcf+

Gcq[mcf[)� D+� .664+� åE� l_m_[l]b_^� ch� Ieig[tc� C[g_� [l_[+ç� 8hf\aXff� J\`Xf� .6X�
O_jn_g\_l+

Gi]b)�A+�.664+� åKh�nb_�\c]igcm�i`�[�^cf_gg[+ç�Ehg�J[XeX%�;VbY\_X�Jip_g\_l�.664+

Giha[)� =+� .662+� åIqcha_l_t[� [cmbc� g\oa[� s[� Ieig[tc� gc[e[� m[\[+� Iq[h[h]bc�
q[chacq[�h[�q[mcq[mc+ç�CT]\eT�/-X�I[l]b+

Hioj_l)�I�H+� .66-+� åFohcil�B_ffiqm7�=*Dohncha^ih�nb_s�^c^�ai+ç�Bbf�7aZX_Xf�J\`Xf�/2�
Jip_g\_l+

nb
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Hioj_l)�I�H+� .66.+� åFohcil�B_ffiqm7�=*Dohncha^ih�nb_s�^c^�ai+ç�Bbf�7aZX_Xf�J\`Xf� .0�
Foh_+

Hioj_l)�I�H+� .66/+� å@_\on[hn_m�\iq�[m� Oogg_l� mqclf� mn[lnm+ç� Bbf�7aZX_Xf� J\`Xf� /2�
Foh_+

nb

nb

Hoai_)�N+� .664+� åIl[^c�q[�B[lo�bc`[^bc�s[�Ieig[tc7�q[t__�O[g_�q[g_e[n[[�Itohao+ç�
CT]\eT�2X�Foh_+

I[rq_ff)�>+� .66-+� å@chh_l�h_nm�".--)---+ç�Bbf�7aZX_Xf�J\`Xf� .2X�Jip_g\_l+

Icb[hdc)�F+� .664+� åO_lce[fc�s[gtoc[�Itohao�eof_n[�`[lo�Ieig[tc+ç�HT\�// X�*�/5X�I[s+

Ijcha[)�F+� .664+� å@l_[g�]ig_m�nlo_�`il�`lc_h^�i`�nb_�_h^[ha_l_^+ç� J[X�;Tfg�7Ye\VTa� .3X�
*�// X�Foh_+

Im_]bo)� E+A+� .662+� åIeig[tc� mnils� h__^_^�gil_� chp_mnca[ncih+ç� J[X� ;kceXff� &@[l� _m�
O[f[[g'�3X�*�5X�=jlcf+

Iohit)�H+� .662+� å?b[lacha�ni�nb_�N_m]o_7�Pihs�Bcntdibh�bij_m�[�nl_e�ni�nb_�ol\[h�dohaf_�
qcff�m[p_�=`lc][çm�_h^[ha_l_^�>f[]e�Nbchi+ç�Bbf�7aZX_Xf�J\`Xf�/4X�O_jn_g\_l+

L[a_)�N+� .66-+� å=^[gmihçm�fcpcha�g_gilc[fm+ç�MXX^XaW�JX_XZeTc[� .-XX�B_\lo[ls+

Liq_ff)�=+� .660+� åCicha�Scf^+�Kh�O[`[lc�ch�P[ht[hc[+ç�>TecXe|f�8TmTTe�=jlcf+

Nia_lm)� L+F+� .664+� åN_jiln� ih� Ieig[tc� qliha+ç� J[X� =hTeW\Ta� &@[l� _m� O[f[[g'� ..X
Fofs*

On[h^[l^� ?ill_mjih^_hn)� P[ha[+� .622+� åC[g_� N_m_lp_� \f[g_^� ip_lal[tcha� nf\V#'�
@_m_ln�nbl_[n�ch�P[ha[+ç� .1X�K]ni\_l+

P[cli)�=+� .664[+� åAh]li[]bg_hn� nbl_[n_hm�Ieig[tc+ç� J[X�;Tfg�7Ye\VTa� 0-X� I[p� *� 2X(X�
Foh_+

P[cli)� =+� .664\+� åP[ht[hc[� ni� m_n� oj� lbchi� m[h]no[ls� [n�Ieig[tc� N_m_lp_+ç� J[X� ;Tfg�
7Ye\VTa�/ X�*�5X�Fofp+

Pcg_m� N_jiln_l+� .663+� åL[mnil[fcmnm� l_*_h^[ha_l� Ieig[tc� C[g_� N_m_lp_+ç� 8hf\aXff�
J\`Xf� ./X�*� .5X�=jlcf+

Pb_m_m�[h^�@cjfig[m

>_gmn_h)� F+� .646[+� åL[mnil[fcmg)� l[c^cha� [h^� jlijb_nm7� I[[m[cf[h^� ch� nb_� hch_n__hnb�
]_hnols+ç�Qhjo\fcmb_^�Lb+@+�nb_mcm+�Qhcp_lmcns�i`�Scm]ihmch+

?iie)� =+� .663+� åJcaxlc_h� fcp_mni]e� g[le_ncha+ç� Lb+@+� Bf_n]b_l� O]biif� i`� H[q� [h^�
@cjfig[]s+

@[haiol)�=+� .662+� å=�mno^s�i`�aliqnb�i`�\i^s�jlijilncihm�[gihamn�nqi�=g_lch^c[h�nlc\_m�
ch�Cos[h[+ç�Lb+@+�Qjal[^cha�l_jiln)�Q?H)�Hih^ih+
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èe_gi^_)� C�K+� .640+� åC_lg[h� lof_� ch� hilnb*_[mn� P[ht[hc[)� .552*.6.1+ç� Lb+@+� nb_mcm�
OK=O)�Hih^ih�Qhcp_lmcns+

Bf_cmf_l)�I�H+� .664+� åGolc[�][nnf_�l[c^cha7� [�][m_�mno^s�ch�nb_�][jcn[fcmn�nl[hm`ilg[ncih�i`�
[h�A[mn�=`lc][h�mi]ci]ofnol[f�chmncnoncih+ç�Lb+@+�Ic]bca[h�Qhcp_lmcns+

D[llcm)�H+@+� .64/+� å=h�A]ifiac][f�@_m]lcjncih�i`�[� m_gc*[lc^�A[mn�=`lc][h�A]imsmn_g+ç�
Lb+@+�Pb_mcm+�?ifil[^i�On[n_�Qhcp_lmcns+

Di^amih)� @+� .662+� åPb_� jifcnc]m� i`� a_h^_l)� _nbhc]cns� [h^� ä^_p_fijg_hnã+� Eg[a_m)�
chn_lp_hncih� [h^� nb_� l_]ih`caol[ncih� i`�I[[m[c� c^_hncnc_m� ch� P[ht[hc[+� .6.3*.660+�
Lb+@+�Qhcp_lmcns�i`�Ic]bca[h+

Eai_)�F+�Bilnb]igcha�^i]nil[f�nb_mcm+�=`lc][h�Ono^c_m)�>imnih�Qhcp_lmcns+

F[]i\m)� =+� .632+� åPb_� nl[^cncih[f� jifcnc][f� ila[hcm[ncih� i`� nb_� L[mnil[f� I[m[c+ç�
Qhjo\fcmb_^�@+�Lbcf�nb_mcm)�Kr`il^�Qhcp_lmcns+

Gcq[mcf[)�D+�Bilnb]igcha�^i]nil[f�nb_mcm+�Qhcp_lmcns+

Hcnnf_)�L+� .650+� åBlig�biom_bif^�ni�l_acih7�nb_�g[le_ncha,jli^o]ncih�chn_l`[]_�[giha�nb_�
EE�?b[gom�i`�hilnb_lh�G_hs[+ç�Lb+@+�Pb_mcm)�Eh^c[h[�Qhcp_lmcns+

Ho[h^[)� J+J+� .653+� åAolij_[h� ?igg_l]c[f� B[lgcha� [h^� cnm� cgj[]n� ih� nb_� I_g� [h^�
=gmb[�L_ijf_m�i`�P[ht[hc[)�.6/-*22+ç�Lb+@+�?[g\lc^a_+

Iofoa_n[)� =+� .66-+� å>il[h[� ][nnf_� b_l^m7� jli^o]ncpcns)� ]ihmnl[chnm� [h^� jimmc\f_�
chn_lp_hncihm+ç�I+O]+�Pb_mcm+�?ifil[^i�On[n_�Qhcp_lmcns+

J_og[hh)�N+B+� .66.+� åPb_�mi]c[f�ilcachm�i`�h[nol[f�l_miol]_�]ih`fc]n� ch�=gmb[�J[ncih[f�
L[le)� P[ht[hc[+ç� Lb+@+� nb_mcm)� .66.+� @_j[lng_hn� i`� C_ial[jbs)� >_le_f_s)�
?[fc`ilhc[+

L_lfip)�@�?+� .654+� åPl[^cha� `il� ch`fo_h]_7� nb_� mi]c[f� [h^� ]ofnol[f� _]ihigc]m�i`�fcp_mni]e�
g[le_ncha� [giha� nb_� bcabf[h^� O[g\og� i`�hilnb_lh� G_hs[+ç� Lb+@+� Qhcp_lmcns� i`�
?[fc`ilhc[)�Him�=ha_f_m+

Nia_lm)� L+F+� Bilnb]igcha+� åPb_� Lifcnc][f� A]ifias� i`� L[mnil[fcmg)� ?ihm_lp[ncih� [h^�
@_p_fijg_hn� ch� Jilnb_lh� P[ht[hc[+ç� Lb+@+� ?_hnl_� `il� =`lc][h� Ono^c_m)� Bfilc^[�
Qhcp_lmcns+

Oc_``)� @+B+� .662+� åPb_� _``_]nm� i`�l_miol]_� [p[cf[\cfcns� ih� nb_� mo\mcmn_h]_� mnl[n_ac_m� i`�
@[nia[�j[mnil[fcmnm�i`�hilnb�q_mn�P[ht[hc[+ç�Lb+@+�Pb_mcm)�Kr`il^�Qhcp_lmcns+

Pl_h]b+� L�?+� ?b_h_pcr� .664+� åL_ijf_� [h^� ][nnf_7� [a_hnm� i`�_]ifiac][f� ]b[ha_� ch� [� ^ls�
gihn[h_�`il_mn)�O[g\og�@cmnlc]n)�G_hs[+ç�Lb+@+�Pb_mcm)�Hih^ih�Qhcp_lmcns+

S[ff_l)�N+� .646+� åPb_�Hil^m�i`�A[mn�=`lc][+� Pb_�I[[m[c� ch� nb_�gc^*hch_n__hnb�]_hnols+�
.51-*52+ç�Lb+@+�?[g\lc^a_+
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S_mn_lh)�@+� .640+� åPb_� mnlo]nol_)� ^sh[gc]m� [h^� ]b[ha_m� i`�nb_�=g\im_fc� A]imsmn_g+ç�
Lb+@+�nb_mcm)�Qhcp_lmcns�i`�J[cli\c+

V[]b[lc[b)� I+� Kh_mgi� .66-+� åH[h^� om_� ]ih`fc]nm� ch� m_gc*[lc^� [l_[m7� [h� [jjli[]b� ni�
momn[ch[\f_� g[h[a_g_hn� i`� qcf^fc`_� l_miol]_m+� Ieig[tc� C[g_� N_m_lp_� ?[m_�
Ono^s+ç� I+O]+�Pb_mcm)�=alc]ofnol[f�Qhcp_lmcns�i`�Jilq[s+

=lbcp[f�miol]_m

Bcf_m�]ihmofn_^�[n�nb_�P[ht[hc[�J[ncih[f�=l]bcp_m

Bcf_�Cf,4+�Ieig[tc�C[g_�N_m_lp_+�=]]_mmcih�hog\_l�15.+

Bcf_�..,2+�Iip_g_hnm�i`�I[m[c�[h^�Gq[pc+�=]]_mmcih�hog\_l�.6+
Bcf_�..,2+�pif�EE+�Iip_g_hnm�i`�I[m[c�[h^�Gq[pc+�=]]_mmcih�hog\_l�.6+

Bcf_�4/0�pif�E+�Iip_g_hnm�i`�nb_�I[[m[c�[h^�Gq[pc+�=]]_mmcih�hog\_l�1+
Bcf_�4/0�pif�EE+�Iip_g_hnm�i`�nb_�I[[m[c�[h^�Gq[pc+�=]]_mmcih�hog\_l�1+
Bcf_�4/0�pif�EEE+�Iip_g_hnm�i`�nb_�I[[m[c�[h^�Gq[pc+�=]]_mmcih�hog\_l�1+

Bcf_�63/,.620+�Hombini�@cmnlc]n�=hho[f�N_jiln� .620+�N_kocmncih�hog\_l�0-1,63/,.620�
Bcf_�63/,.621+�Hombini�@cmnlc]n�=hho[f�N_jiln�.621+�N_kocmncih�hog\_l�0-1,63/,.621�
Bcf_�63/,.2+�@cmnlc]n�[h^�Llipch]c[f�[hho[f�l_jilnm�
Bcf_�3,.+�L[l_�@cmnlc]n�[hho[f�l_jilnm+�N_kocmcncih�hog\_l�.6,3,.+

Bcf_�36,.�pif�EE+�Hcp_mni]e�j_lgcnm+

Bcf_�02,0�.6/-+�Plc\_m�I[[m[c)� .6/0+�O_]l_n[lc[n�Bcf_+
Bcf_�02,0�.6/.+�Plc\_m�I[[m[c)� .6/0+�O_]l_n[lc[n�Bcf_+
Bcf_�02,0�.6//+� Plc\_m�I[[m[c)� .6/0+�O_]l_n[lc[n�Bcf_+
Bcf_�02,0�.6/0+�Plc\_m�I[[m[c)� .6/0+�O_]l_n[lc[n�Bcf_+

Bcf_�.400�%/5&+�=hho[f�l_jiln�Hombini�@cmnlc]n)� .6/5+�O_]l_n[lc[n�Bcf_+

Bcf_�12.,.+� C[g_�
Bcf_�12.,..+�C[g_�
Bcf_�12.,EEE+�C[g_�
Bcf_�12.,ER+�C[g_

Bcf_�.-/40,..+�?[nnf_�l[c^m+�O_]l_n[lc[n�Bcf_+
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Bcf_m�]ihmofn_^�[n�nb_�P[ha[�N_acih[f�=l]bcp_m

Bcf_�R+�.-,//+�Hombini�@cmnlc]n�R_n_lch[ls�Iip_g_hnm+�
Bcf_�R+�.-,.-+�Hombini�@cmnlc]n�R_n_lch[ls�?ih^cncihm+

Pb_�Gcmcq[hc�S[l^�Hcp_mni]e�Bcf_

Pbcm�cm�b_f^�[n�Gcmcq[hc�pcff[a_)�O[g_�@cmnlc]n�[n�nb_�pcff[a_�i``c]_+�Pb_�[onbil�b[m�]ijc_m�
i`�l_f_p[hn�j[j_lm+

L[j_lm�]ihmofn_^�[n�Nbi^_m�Diom_�

Ic]l+�=`l+�14/�O[g_�@cmnlc]n�>iiem+

Imm+=`l+m+./04� I[m[c� bcmnils� [h^� gi^_� i`� fc`_)� l_jiln� \s� On� Fibh� Cl[hn� [h^� [�
g_gil[h^og�\s�nb_�I[[m[c�ijjimcha�nb_�_mn[\fcmbg_hn�i`�nb_�L[le+

Imm+=`l+m+.65-�Lijjf_q_ffmç�^c[ls�[h^�hin_m+
Imm+=`l+m+/.23�Lijjf_q_ffmç�l_]iff_]ncihm+

Bcf_m�]ihmofn_^�[n�nb_�Lo\fc]�N_]il^m�K``c]_

BK� 6/2,.237� =� g[j� i`�j[ln� i`�A[mn_lh� =`lc][� jl_j[l_^� \s� [onbilcns� i`� nb_� Egj_lc[f�
>lcncmb�A[mn�=`lc][�?igj[hs�\s�A+C+N[p_hmn_ch�ANCO8� .556+

BK�6/2,//5,=7�=hafi*C_lg[h�\ioh^[ls�ch�A[mn�Ako[nilc[f�=`lc][8� .56/+

ILC�642,.�7�Anbhial[jbc][f�g[j�i`�P[ha[hsce[�n_llcnils�[`n_l�Lli`+�G+�S_of_8� .6/-+

?K,200,151,..7�G_hs[+�Gcfch^c�D[l\iol�Sb[l`m�[h^�Amn[n_�?igj[hs�H[h^�Cl[hn+�
?K,200,22.,/7�Oig[fcm�ch�J[cli\c�J[ncih[f�L[le

?K,56/,./,07� A[mn� =`lc][h� Nis[f� ?iggcmmcih+� Jin_m� jl_j[l_^� `il� nb_� Nis[f�
?iggcmmcih_lm�\s�nb_�Llipch]c[f�?iggcmmcih_lm�

?K,56/,.-,/7�A[mn�=`lc][h�Nis[f�?iggcmmcih+�I_gil[h^[�`lig�nb_�jo\fc]+

?K,5//,0.17�J[ncih[f�L[lem�ch�G_hs[)� .62.*0+

?K,36.,.1.,/7�P[ha[hsce[+�Nch^_lj_mn�?ihnlif+
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L[j_lm�]ihmofn_^�[n�nb_�Nis[f�C_ial[jbc][f�Oi]c_ns

I[hom]lcjn� ]ijs� i`�Nc]b[l^� Pbilhnihåm� @c[ls+� Fiolh_s� ni� Gcfcg[hd[li)� /5X� Foh_�
.53.ni� .-(�K]ni\_l�.53.+�0--�j[a_m�i`�̀ offm][j�[h^�cffomnl[ncihm+
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Ro^__�%jf[ch& 5- .6 032 .23 /-6 5/6 /2" 42" 650 240 .)223 .+544-
Ro^__�%bcffs& /5 2 .-1 05 26 /01 /4" 40" 200 ../ 312 /+4231
Gcmcq[hc 0- ./ .. 1. .-. .62 14" 20" .)/1. 602 /).43 ..+.26-
Pin[f 2/- 242 2)1/6 .)22. /)656 ..)-31 /0" 44" 5)2/- 1)52. .0)04. .+/-52

I[g\[ G[l[g\[ ..5 .6 246 .12 0/5 .).56 /2" 42" 253 002 6/. -+4413
G[f_g[q_ .1 3- /00 51 .41 232 /5" 4/" /.5 //5 113 -+4561
Gcbolci 2- 5 /0- 53 0.3 36- 0." 36" 10 35 ... -+.3-6
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I[s*20 >offm >offi]em ?iqm D_c`_lm ?[fp_m ?[nnf_ I[f_�?[nnf_ B_g[f_�][nnf_ Ci[nm Ob__j Og[ff� mni]e Og[ff� mni]e7?[nnf_

J^ohao 2/ /6 02 15 .4 .5. 16" 2." .4 ./3 .10 -+46-.
Epihaibch^c .3 . 14 /. 06 ./1 /6" 4." .-6 .25 /34 /+.20/
Fcn_ha_hc /1 . 50 05 .5. 0/4 02" 32" 20 .1. .61 -+2600
Ib_t[ 32 4 .45 5. .0- 13. 0-" 4-" /12 .-2 02- -+426/
Giha_c 0- . 6- 0- 5/ /00 0." 36" .2 / .4 -+-40-
I[eosohc .-3 6 0.5 .// /2/ 5-4 0-" 4-" .-5 /3- 035 -+123-
I[ai`o 25 // //2 52 .32 222 /6" 4." /46 1.2 361 .+/2-2
>q[g\i 60 . 010 62 .20 352 /2" 42" 040 5- 120 -+33.0
Pin[f 3/3 .25 /)03. 502 .)504 2)5.4 /6" 4." /)-13 .)6.5 0)631 -+35.2

Oodc Gcncpi 21 0/ 0.2 ./0 /0- 421 /4" 40" 241 .41 415 -+66/-
Oodc� %bcffm& 1. 25 0.5 4/ .20 31/ /4" 40" 533 044 .)/10 .+603.
Pin[f 62 6- 300 .62 050 .)063 /4" 40" .)11- 22. .)66. .+1/3/

?bzg_ Ipohaq_ 110 .)-34 1)1.6 .)442 /)-.1 6)4.5 /3" 41" 0)0-6 /)53- 3).36 -+3015
I\osohc .0/ /06 .).34 122 202 /)2/5 /2" 42" /4/ .55 13- -+.5/-
I[e[hs[mn[ncih .-3 60 334 //0 1-5 .)164 /4" 40" 654 0-5 .)/62 -+532.
I[e[hs[�%bcffm& 04 1- .31 21 ..1 1-6 00" 34" .)-0- .55 .)/.5 /+645-
Pin[f 4.5 .)106 3)1.4 / )2-4 0)-4. .1).2/ /3" 41" 2)265 0)211 6).1/ -+313-

Cihd[�jf[chm I[eie[hc /-4 .5- 664 025 4.- /)12/ 0-" 4-" 2.- 0/5 505 -+01.5
I[eihai�s[�Jtca_ 0/- /.6 53/ 045 231 /)010 02" 32" 201 /61 5/5 -+0201
Gct_loc ./5 56 111 .62 043 .)/0/ 00" 34" .. 265 3-6 -+1610
G[^[h^i .31 2/ 23- /2. .15 .).42 /2" 42" 4.4 3/- .)004 .+.046
G[g\[a[ /0 * 32 .2 22 .25 0/" 35" 53 40 .26 .+--30
Ieili .05 .0 .0/ /.- 102 6/5 1-" 3-" 253 4-. .)/54 .+0536
>og\[ .. // 51 /1 5- //. 00" 34" 0- /-- /0- .+-1-4
I[\cfc 5 6 2- .- /0 .-- /6" 4/" 6 5 .4 -+.4--
Pin[f 666 251 0).61 .)11. /)06. 5)3-6 0/" 35" /)150 /)5// 2)0-2 -+3.3/

Cihd[�bcffs B[ha[ 6. * .6- .06 5. 2-. /3" 41" 1.3 .2- 233 .+./64
Rod_ 2. * 6. 2. 3- /20 0/" 35" //5 .3. 056 .+2042
>ig\i 02 * 61 1. 10 /.0 /4" 40" /51 .44 13. /+.310
Incc 24 * .-0 51 05 /5/ /4" 40" 055 65 153 .+4/01
Hoaofo 2. * 3- 11 02 .6- 03" 31" ../ 3- .4/ -+6-20
Pin[f /52 * 205 026 /24 .)106 /6" 4." .)1/5 313 /)-41 .+11.0
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I[s*20 >offm >offi]em ?iqm D_c`_lm ?[fp_m ?[nnf_ I[f_�?[nnf_ B_g[f_�][nnf_ Ci[nm Ob__j Og[ff� mni]e Og[ff� mni]e7?[nnf_

Qm[hac Gcfig_hc /2 / 5/ /0 24 .56 /6" 4." 022 3/ 1.4 /+/-30
H_g\_hc�jf[chm .32 53 152 .3. /23 .).20 00" 34" 0)/-0 334 0)54- 0+0232
Gcm[ha[l[�jf[chm .01 32 352 /22 0-1 .)110 /1" 43" 0)1/- 022 0)442 /+3.3.
H_g\_hc�bcffm�%Oi`_& .1 * 46 .1 1/ .16 /0" 44" ./6 26 .55 .+/3.4
Gcm[ha[l[�bcffm�%Jaodchc& .3 * 3- 6 0/ ..4 /4" 40" 42 2- ./2 .+-351
>og\ofc 0/ * ./- .0 54 /2/ 0-" 4-" /5- 43 023 .+1./4
Nolo�jf[chm .5 3 1. 6 0- .-1 05" 30" 33 05 .-1 .+----
Pifib[�L[l_ 0./ 45 4.- .52 1.1 .)366 02" 32" 622 2-0 .)125 -+525/
Pifib[�I[m[c 40- 0// /)/3. 24. .).60 2)-44 0/" 35" 455 /26 .)-14 -+/-3/
Jaofo�jf[ch 53 0- 152 34 //6 564 /3" 41" .)3/3 322 /)/5. /+21/6
Gq[ei[�jf[ch .1/ 24 55/ .0- 103 .)314 /2" 42" .)63- .).26 0)..6 .+5604
Gclc]b_ .1 * .34 32 64 010 .5" 5/" 11 ..- .21 -+116-
I[\q_hc,Gq[gm[g\_[ 21 * 006 .12 /.3 421 /." 46" /6. /6- 25. -+44-3
Imb_q[ 002 * 24. 0-/ 033 .)241 00" 34" 2/6 255 .)..4 -+4-64
Gcfihaq_ 23 * 13- 25 //1 465 /." 46" /-- /04 104 -+2143
Pin[f /).00 313 4)1/4 /)--4 0)650 .3).63 /6" 4." .0)6/. 2).-5 .6)-/6 .+.416

D_^[lo Gcbolci�D_^[lo 51 .2 0-- 4/ //2 363 0-" 4-" .35 .10 0.. -+1135
>_h^_l[ 42 10 422 .56 133 .)2/5 /0" 44" .44 /0- 1-4 -+/331
Iecg[c .1 4 21 2 03 ..3 01" 33" 3/ 1- .-/ -+5460
D_^[lo�jf[ch 52 41 .)/5. /0- 131 /).01 .5" 5/" 53- //2 .)-52 -+2-51
Pin[f /25 .06 /)06- 163 .).6. 1)141 //" 45" .)/34 305 .)6-2 -+1/25

D_^[lo D_^[lo�bcffm 21 1 .54 45 55 1.. /2" 42" .62 //- 1.2 .+--64
Gcl[ha[l_ 54 0/ 062 .-6 ./6 42/ /1" 43" 00. 23 054 -+2.13
Pin[f .1. 03 25/ .54 /.4 .).30 /2" 42" 2/3 /43 5-/ -+3563

Qaq_hi�Dcffm Im[ha_hc 14 / 0-- .1. //1 4.1 /0" 44" 014 /0. 245 -+5-62
Obcab[nchc 13 * 042 ..3 /16 453 //" 45" /36 .30 10/ -+2163
Iq[hcei 5 1 2/3 .13 0.2 666 .4" 50" 0/1 022 346 -+3464
I[mog\_hc 2 * .43 /6 66 0-6 .5" 5/" ..6 36 .55 -+3-51
Ilog[ 1 * .36 .1 54 /41 .4" 50" .5. 26 /1- -+5426
Ro]b[g[ .4 * /// 63 .1/ 144 .5" 5/" 105 00- 435 .+3.-.
H[g\i 02 1 /54 0. .30 2/- /0" 44" 054 /.1 3-. .+.225
Pin[f .3/ .- /)-22 240 .)/46 1)-46 /-" 5-" /)-32 .)1/. 0)153 -+5213

Qaq_hi�jf[ch Gcf_i /1- .64 .)1// 614 .)046 1).52 /4" 40" /)261 .)244 1).4. -+6634



I[s*20 >offm >offi]em ?iqm D_c`_lm ?[fp_m ?[nnf_ I[f_�?[nnf_ B_g[f_�][nnf_ Ci[nm Ob__j Og[ff� mni]e Og[ff� mni]e7?[nnf_
Gcniabini�[h^�Fcj_ /-. 35 4/3 /53 3.6 .)6-- 0-" 4-" /)42. .)234 1)0.5 /+/4/3
Iq[ha[ 046 .14 .)/64 205 5.. 0).4/ /6" 4." 0)542 .)-/2 1)6-- .+2115
Gc`[lo�[h^�Gcnolc /-3 ..2 4.0 0/4 046 .)41- /6" 4." .)/13 54- /)..3 .+/.3.
Pin[f .)-/3 2/4 1).25 /)-65 0).55 .-)664 /6" 4." .-)133 2)-06 .2)2-2 .+1-66

Oogg[ls O[g_ 446 550 4)146 /)2/2 0)1-6 .2)-42 //" 45" 6)--1 0).00 ./).04 -+5-2.
_[lfs�.620 I\[a[ 2/- 242 2)1/6 .)22. /)656 ..)-31 /0" 44" 5)2/- 1)52. .0)04. .+/-52

I[g\[ 3/3 .25 /)03. 502 .)504 2)5.4 /6" 4." /)-13 .)6.5 0)631 -+35.2
Oodc 62 6- 300 .62 050 .)063 /4" 40" .)11- 22. .)66. .+1/3/
?bzg_ 4.5 .)106 3)1.4 /)2-4 0)-4. .1).2/ /3" 41" 2)265 0)211 6).1/ -+313-
Cihd[�jf[chm 666 251 0).61 .)11. /)06. 5)3-6 0/" 35" /)150 /)5// 2)0-2 -+3.3/
Cihd[�bcffm /52 * 205 026 /24 .)106 /6" 4." .)1/5 313 /)-41 .+11.0
Qm[hac /).00 313 4)1/4 /)--4 0)650 .3).63 /6" 4." .0)6/. 2).-5 .6)-/6 .+.416
D_^[lo 066 .42 /)64/ 350 .)1-5 2)304 /0" 44" .)460 6.1 /)4-4 -+15-/
Qaq_hi .).55 204 3)/.0 /)34. 1)134 .2)-43 /3" 41" ./)20. 3)13- .5)66. .+/264

L[l_@cmnlc]n Pin[f 4)41/ 2)-54 1/)330 .1)441 /1).62 61)13. /3" 41" 25)431 /6)614 55)4.. -+606.
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O_]ih^b[f`20 >offm >offi]em ?iqm D_c`_lm I�][fp_m B�?[fp_m ?[nnf_ I�?[nnf_ B�][nnf_ I�ai[nm B�ai[nm Ci[nm I�Ob__j B�Ob__j Ob__j Oåmni]e O åmni]e7?[nnf_
O[g_ O[g_ //6 //2 /+1-1 6.0 106 0/0 1+200 /-" 5-" 336 .+320 /+0// /60 063 356 0+-.. -+331/

Nopo*Gcls[ 11 43- 30 0-1 ./4 .03 .+101 32" 02" ..1 032 146 10 50 ./3 3-2 -+1/.6
Nopo*I[lq[ 23 ..4 .+260 3./ ..- /36 /+424 .-" 6-" 43/ /26 .)-/. .36 /53 122 .+143 -+2021
Nopo*Ja[l[mbc ..0 0// /+4-6 460 /-1 230 1)4-1 .1" 53" 01- .+1-4 .+414 //3 /66 2/2 /+/4/ -+150-
Ichs[f[ .- /32 41 0- .6 1-. ..# 56" 35 .44 /12 61 /54 05. 3/3 .+23..
?b[nni .3 .42 26 .5 .. /51 .1" 53" 021 135 5// 40 .12 /.5 .+-1- 0+33/-
Gcp_l_hc .0 .13 04 ./ 00 /10 ..# 56" .-4 0.3 1/0 // 14 36 16/ /+-/14
Gcfig_n[ 13- /02 .)012 341 2.3 502 1+-32 0-" 4-" 462 .+6.2 /+4.- .43 06- 233 0+/43 -+5-26
I[eohaqchc .3 /. 12 /1 .. .2 .0/ 03" 31" ..4 /-6 0/3 /3 0- 23 05/ /+5606
Gcp_l_ha_ 32 1. /-6 ./- 06 42 216 /3" 41" 1-6 .+/.- .+3.6 6- ..1 /-1 .+5/0 0+0/-3
>ohaolo 0. // .3/ 1- 0. 14 000 /2" 42" ./. /23 044 0/ 12 44 121 .+0301
Iaoha[ /1 .6 ..- 0. /1 1- /15 /4" 40" .0/ /.3 015 /- .-2 ./2 140 .+6-40
Pin[f .+-44 .+44/ 6+//3 0+35. .+23. /+033 .6+350 //" 45" 0+655 5+12. ./+106 .+/31 /+//4 0+16. .2+60- -+5-60

I\[a[ I[m[h^[l_ 54 12 25- /1. .0. .20 .+/04 /." 46" /03 /60 2/6 .40 0-. 141 .+--0 -+5.-5
Qjoh_ .53 22. 3-/ 360 115 134 /+614 1-" 3-" 63/ .+546 /+51. 400 .+136 /+/-/ 2+-10 .+4../
Ro^__�%jf[ch& 15 0- /4- .03 64 54 335 /3" 41" 005 /+040 /+4.. ..2 063 2.. 0+/// 1+5/01
Gcmcq[hc� %jf[ch& 24 /- .2/ 12 02 0/ 01. 00" 34" 004 .+/.. .+215 /35 300 6-. /+116 4+.5.5
Iq_g\_�%jf[ch& .-5 /6 060 .60 .-0 ../ 605 /3" 41" 04. 0+-4/ 0+110 ..5 022 140 0+6.3 1+.415
I\[a[�%bcffs& /.1 3.6 /35 64 ..4 .+0.2 /1" 43" /.5 645 .+.63 55 /3. 016 .+212 .+.416
Ro^__�%bcffs& 35 /25 64 2- 04 2.3 /1" 43" .3/ 2/6 36. .-3 .30 /36 63- .+53-2
Pin[f 435 35. /+541 .+340 63. .+--2 4+63/ 0-" 4-" /+3/1 .-+002 ./+626 .)3-. 0+245 2+.46 .5+.05 /+/45.

I[gb[

Oodc

G[f_g[q_
(G[l[g\[
GcbolciYYYYYY
J^ohao�
Fcn_ha_hc�
Epihai�Ebch^c
I[g\[YYYYYY
Pin[f

GcncpiYYYYYY
I[hai�fig[�
Oodc� %bcffm&�
Pin[f

.0/

33
./2
62
3.
/36
415

14
05
46
.31

/3

./
2-
.-

.-3

/1

/1

/--

/03
5.1
020
../
4//
/+104

02.
.0-
/42
423

.44

.13
/3-
66
2/
04/
.+.-3

5/
/-
.64
/66

6.

4/
.24
25
./
45
135

56
1.
65
//5

6/

24
.5/
3/
.5
0./
4/0

64
03
.21
/54

4.5

256
.+255�
344�
/30�
.+420
2+255

36-
/32
5-0
.+425

02"

/2"
/."
/1"
0.#
/-"
/1"

/0"
0-"
//"
/1"

32"

42"
46"
43"
36"
5-"
43"

44"
4-"
45"
43"

..-

11
.04
//.
02
2-6
.+-23

.01
32
/53
152

162

.64
21.
012
01/
51-
/+43-

3-/w
/52
26-
.+144

3-2

/1.
345
233
044
.+016
0+5.3

403
02-
543
.+63/

64

56
.26
/.
/6
.03
20.

33
2/
43
.61

153

.20
34/
6-
/0/
06-
/+-/0

/.0
/2-
/4/
402

250

/1/
50.
...
/3.
2/3
/+221

/46
0-/
015
6/6

.+.55

150
.+2-6
344
305
.+542
3+04-

.)-.2
32/
.+//1
/+56.

.+3213

-+5/--
-+62-0
.+----
/+1/26
.+-363
.+.066

.+14.-
/+13-1
.+2/10
.+3112
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O_]ih^b[f`20 >offm >offi]em ?iqm D_c`_lm I�][fp_m B�?[fp_m ?[nnf_ I�?[nnf_ B�][nnf_ I�ai[nm B�ai[nm Ci[nm I�Ob__j B�Ob__j Ob__j O åmni]e O åmni]e7?[nnf_

?bzg_ Ipohaq_ .)/00 .)--0 2)151 .)/31 565 .)-0/ .-)6.1 /6" 4." .)-.3 0)255 1)3-1 .)1-- 0)--3 1)1-3 6)-.- -+5/22
I[e[hs[�mn[ncih 44 15 15. /25 .63 .03 .).63 /4" 40" .1. 0-2 113 .30 000 163 61/ -+4543
Jaq[mbc�?bzg_ 3/ .5 01. 01 2/ 1- 214 /1" 43" 3- /52 012 10 .5/ //2 24- .+-1/-
?bzg_�%bcffm&�P[_ 00 * 001 32 01 /5 161 .1" 53" 14 .1- .54 0/ 3. 60 /5- -+2335
Pin[f .)1-2 .)-36 3)31- .)3/. .).5- .)/03 .0).2. /5" 4/" .)/31 1)0.5 2)25/ .)305 0)25/ 2)//- .-)5-/ -+5/.1

Cihd[jf[chm I[eie[hc 0-- /-- .)--- 1-3 /-- 02- /)123 /6" 4." /2- 0.- 23- ..- /05 015 6-5 -+0364
I[eihai�s[�Jtca_ 00- /.- 6/- 0-- .1- 2/- /)1/- /5" 4/" /-0 1-- 3-0 61 /.- 0-1 6-4 -+0415
Gct_loc .2- 62 105 /-- .2- /34 .)0-- 0-" 4-" .-/ /66 1-. .-- 166 266 .)--- -+436/
G[^[h^i .4- 4- 2-- /32 .35 /56 .)13/ /5" 4/" 0.6 1.- 4/6 .35 132 300 .)03/ -+60.3
Ieili .1- /2 2/- /0- .6- /5/ .)054 /3" 41" //0 1/- 310 /.- 2/2 402 .)045 -+6602
G[g\[a[ 0- .- 5- 0- 1- 12 /02 01" 33" 06 26 65 00 16 5/ .5- -+433-
>og\[ /- /5 ./- 0- 0- 5- 0-5 /2" 42" /2 1- 32 6 /- /6 61 -+0-2/
I[\cfc .- /- 22 02 .- 06 .36 /1" 43" 6 /- /6 0 6 ./ 1. -+/1/3
Pin[f .).2- 325 0)300 .)163 6/5 .)54/ 6)404 /5" 4/" .).4- .)625 0)./5 4/4 /)-.2 /)41/ 2)54- -+3-/6

Cihd[bcffs B[ha[ 62 * .6- .-- 1- 45 2-0 /4" 40" 65 00- 1/5 2- ..6 .36 264 .+.536
Rod_ 12 * 6. 20 /- 00 /1/ /4" 40" 45 .26 /04 12 ..5 .30 1-- .+32/6
>ig\i 05 * 6- 10 1- .- //. 02" 32" 24 21 ... /11 .-- 011 122 /+-255
Incc 24 * .-2 51 /- 02 0-. /3" 41" 44 0-4 051 /5 6- ..5 2-/ .+3345
Hoaofo 2/ * 3. 12 .6 0- /-4 01" 33" /2 62 ./- // 12 34 .54 -+6-01
Pin[f /54 * 204 0/2 .06 .53 .)141 /6" 4." 002 612 .)/5- 056 14/ 53. /).1. .+12/2

Qm[hacjf[chm Gcfig_hc /4 2 ..0 /4 // 06 /00 /0" 44" ..2 /1- 022 /- 2. 4. 1/3 .+5/50
Oi`_ .0 0 6- ./ .0 0/ .30 .5" 5/" 04 6- ./4 /. 06 3- .54 .+.14/
H_g\_hc�jf[chm 32 16 .66 34 10 21 144 00" 34" 2/3 .)-/2 .)22. ./3 /-2 00. .)55/ 0+6122
Gcm[ha[l[�jf[chm .1/ 30 42- /3- .-2 /.. .)20. /-" 5-" .).-- /)0/2 0)1/2 22 0-0 025 0)450 /+14-6
Gclolo /6 0- 0-. 06 ..- //. 40- /0" 44" /-- 0.4 2.4 64 .1/ /06 423 .+-023
Jaofo�jf[ch 43 .30 0-/ 13 .3. .60 61. 10" 24" 30 .).2/ .)/.2 34 /2/ 0.6 .)201 .+30-/
Gq[ei[ 20 ./0 052 ..6 61 .-3 55- 0." 36" 50 025 11. .-. .-4 /-5 316 -+4042
Js[n[ 12 06 04. 41 33 10. .)-/3 .2" 52" 21 0./ 033 /2 .-5 .00 166 -+1531
Nolo�jf[chm 44 ./4 1.6 .41 .-. .26 .)-24 /6" 4." .-6 2/- 3/6 1- .55 //5 524 -+5.-5
Pifib[�I[m[c 1-6 //4 .)1.2 150 /1. 011 0)..6 /5" 4/" .2. 1/- 24. ./6 /04 033 604 -+0--1
Pifib[�L[l_ .6- .15 6/2 0-1 .32 /25 .)66- /2" 42" //4 3/3 520 32 /46 011 .).64 -+3-.2
Pin[f .)./3 644 2)/4- .)3-2 .)./. /)-15 ./).14 /4" 40" /)332 4)052 .-)-2- 413 .)6.. /)324 ./)4-4 .+-13.

Qm[hacbcffm Gcfig_hc .3 * .2. 11 1. 22 0-4 .6" 5." 23 55 .11 /1 06 30 /-4 -+3410
Gcm[ha[l[�bcffm .2 . 3/ .- .. /- ..6 /0" 44" 0- 14 44 /- 0/ 2/ ./6 .+-51-
Gclc]b_ 64 / 122 //5 .42 /.. .).35 /0" 44" 45 0-4 052 .0. 04/ 2-0 555 -+43-0
Gcf[q_hc 3. * /43 ./- 60 ..- 33- /0" 44" /1 /.- /01 0/ ./6 .3. 062 -+2652
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O_]ih^b[f`20 >offm >offi]em ?iqm D_c`_lm I�][fp_m B�?[fp_m ?[nnf_ I�?[nnf_ B�][nnf_ I�ai[nm B�ai[nm Ci[nm I�Ob__j B�Ob__j Ob__j Oåmni]e O åmni]ec?[nnf_

I[\q_hc 2. * 11. .0/ .0. .22 6.- /-" 5-" 05 /-0 /1. 54 /63 050 3/1 -+3524
Imb_q[ 26 * 040 .1. .3. /./ 613 /0" 44" 10 0.. 021 40 0-1 044 40. -+44/4
Pin[f /66 0 .)425 342 3./ 430 1)..- //" 45" /36 .).33 .)102 034 .).4/ .)206 /)641 -+4/03

D_^[lo D_^[lo /// /0- .)5./ 163 0.1 115 0)2// //" 45" 10. .)25/ /)-.0 004 4-5 .)-12 0)-25 -+5350
>_h^_l[ .52 /4 226 .02 ./4 ..6 .).2/ /6" 4." .04 /04 041 1. .52 //3 3-- -+2/-5
Pin[f 1-4 /24 /)04. 30. 11. 234 1)341 /1" 43" 235 .)5.6 /)054 045 560 .)/4. 3)-12 .+/600

Qaq_hiDcffm Im[ha_hc 16 3 0.0 .2. ..0 .// 421 //" 45" .41 /-. 042 ..4 .0. /15 3/0 -+5/30
Obcab[nchc 2. 4 06. ..- .15 .0- 504 /2" 42" .1/ .25 0-- .-/ .1- /1/ 21/ -+3143
Iq[hcei .2 .. 22/ .3/ ./1 .20 .)-.4 .2" 52" .25 .6/ 02- /-/ .54 056 406 -+4/33
I[mog\_hc .- / .6/ 0/ 24 2. 011 /-" 5-" .-1 4/ .43 14 3. .-5 /51 -+5/23
Ro]b[g[ /5 5 030 .10 ..3 .// 45- .6" 5." 040 33- .)-00 .54 /53 140 .)2-3 .+60-5
Ilog[ 6 / .41 // 02 2- /6/ .3" 51" 43 .-2 .5. 04 31 .-. /5/ -+6325
H[g\i 1/ 4 0-. 22 56 60 254 /1" 43" /-. /.4 1.5 .41 .6- 031 45/ .+00//
Pin[fm /-1 10 /)/53 342 35/ 4/. 1)3.. /-" 5-" .)//5 .)3-2 /)500 533 .)-26 .)6/2 1)425 .+-0.6

Qaq_hijf[ch Gcf_i /.- /5/ .)131 122 25. 32. 0)310 /6" 4." 641 /)//- 0).61 4.2 .)3/1 /)006 2)200 .+2.55
Gcnclc /1 ./ .5- 33 3- 5. 1/0 /0" 44" 6/ /11 003 0/ ..2 .14 150 .+.1.5
Gc`[lo 62 5- 14- .64 .34 .41 .).50 /6" 4." 12- 605 .)055 /42 23. 503 /)//1 .+55--
Iq[ha[ /02 .-3 6.2 1/2 /6/ 0/0 /)/63 /5" 4/" 6-4 /)025 0)/32 /32 366 631 1)//6 .+51.6
Gcniabini 01 ./ /-. 54 55 55 2.- /3" 41" 136 44- .)/06 /61 161 455 /)-/4 0+6412
G[g\c�s[�Ocg\[ 5. /5 163 .55 .51 //2 .)/-/ /1" 43" 236 616 .)2.5 /66 344 643 /)161 /+-416
Pin[f 346 2/- 0)4/3 .)1.5 .)04/ .)21/ 6)/24 /5" 4/" 0)13. 4)146 .-)61- .)55- 1).4- 3)-2- .3)66- .+5021

Oogg[ls O[g_ .)-44 .)44/ 6)//3 0)35. .)23. /)033 .6)350 //" 45" 0)655 5)12. ./)106 .)/31 /)//4 0)16. .2)60- -+5-60
f[n_f62/ I\[a[ 435 35. /)541 .)340 63. .)--2 4)63/ 0-" 4-" /)3/1 .-)002 ./)626 .)3-. 0)245 2).46 .5).05 /+/45.

I[g\[ 415 .-3 /)104 .).-3 135 4/0 2)255 /1" 43" .)-23 /)43- 0)5.3 20. /)-/0 /)221 3)04- .+.066
Oodc .31 /1 423 /66 //5 /54 .)425 /1" 43" 152 .)144 .)63/ .61 402 6/6 /)56. .+3112
?bzg_ .)1-2 .)-36 3)31- .)3/. .).5- .)/03 .0).2. /5" 4/" .)/31 1)0.5 2)25/ .)305 0)25/ 2)//- .-)5-/ -+5/.1
Cihd[�jf[chm .).2- 325 0)300 .)163 6/5 .)54/ 6)404 /5" 4/" .).4- .)625 0)./5 4/4 /)-.2 /)41/ 2)54- -+3-/6
Cihd[�bcffm /54 * 204 0/2 .06 .53 .)141 /6" 4." 002 612 .)/5- 056 14/ 53. /).1. .+12/2
Qm[hac�jf[chm .)./3 644 2)/4- .)3-2 .)./. /)-15 ./).14 /4" 40" /)332 4)052 .-)-2- 413 .)6.. /)324 ./)4-4 .+-13.
Qm[hac�bcffm /66 0 .)425 342 3./ 430 1)..- //" 45" /36 .).33 .)102 034 .).4/ .)206 /)641 -+4/03
D_^[lo 1-4 /24 /)04. 30. 11. 234 1)341 /1" 43" 235 .)5.6 /)054 045 560 .)/4. 3)-12 .+/600
Qaq_hi 550 230 3)-./ /)-60 /)-21 /)/30 .0)535 /2" 42" 1)356 6)-51 .0)440 /)413 2)//6 4)642 /.)415 /+534/

L[l_@cmnlc]n Pin[f 5)0.1 3)..- 1.)2.1 .2)/-2 6)360 .0)0.3 61).2/ /3" 41" .6)..0 16)365 35)5.. .-)25. /0)504 01)1.5 .-2)3.3 .+./.5



L[l_�@cmnlc]n)� .645+

/5-

Rcff[a_ Oo\fi][ncih I?[nnf_ B?[nnf_ =ff?[nnf_ IObj BObj =ffObj ICnm BCnm =EECnm
Qm[hac Gq[ei[ .011 0.5/ 12/3 133 .65- /113 .01- 0262 1602
Qm[hac Pifib[ ..53 /40. 06.4 0.2 122 44- 6/- ...- /-0-
Qm[hac Pin[f /20- 26.0 5110 45. /102 0/.3 //3- 14-2 3632

O[g_*Jdili Jdili .5.1 2-2. 3532 .314 0/./ 1526 /--4 162- 3624
O[g_*Jdili Rog[lc,Gctohai .30/ /4-2 1004 .000 /506 1.4/ /-./ 3/23 5/35
O[g_*Jdili Pin[f 0113 4423 ../-/ /65- 3-2. 6-0. 1-.6 ../-3 .2//2

Nopo I`_l_dchc 0042 6211 ./6.6 1236 51.2 ./651 1563 ./1/3 .40//
Nopo Pin[f 0042 6211 ./6.6 1236 51.2 ./651 1563 ./1/3 .40//

O[g_ >ig[hcLifcmc .5 /5 13 ..- .02 /12 /43 11. 4.4
O[g_ I[m[h^[l_ 542 /.4. 0-13 553 ..1. /-/4 .-56 /6/3 1-.2
O[g_ G[p[g\oao 5.1 .6./ /4/3 013 324 .--0 61/ /-/- /63/
O[g_ Gcmcg[*od_htc 02. 4/4 .-45 06- 253 643 .-66 /001 0100
O[g_ Pin[f /-25 1505 3563 .40/ /2.6 1/2. 01-3 44/. .../4

Gcmq[hc >[l[t[hc 4143 .-/13 .44// .025 //02 0260 /2.1 13/0 4.04
Gcmq[hc Eaig[ 35 .04 /-2 6- ./2 /.2 55 /66 054
Gcmq[hc Edchso ./-0 0325 153. 021 51. ..62 20/ .352 //.4
Gcmq[hc Pin[f 5414 .1-1. //455 .5-/ 0/-. 2--0 0.01 33-4 641.

I[il_ G[^ih^i 03- .132 .5/2 ./- 31- 43- 43 /10 0.6
I[il_ I[il_ 53 /3- 013 .1. 030 2-1 .5- 3-/ 45/
I[il_ Ib_t[ 026 656 .015 .// 043 165 /04 446 .-.3
I[il_ Ib_m[,J[^ololo ./. 025 146 5. ./4 /-5 .13 /6- 103
I[il_ Ijcl[hc 24 //0 /5- .01 0/. 122 .2. 2/- 34.
I[il_ I[eie[h_ ..6. 035. 154/ /-. 4-4 6-5 0/5 .-66 .1/4
I[il_ Gc`oe[ /262 2--3 43-. ..3- .065 /225 .36/ /./3 05.5
I[il_ Pin[f 1436 ..65/ .342. .626 060/ 256. /5.- 2326 5136

Jaohao G[f_g[q_ 326 55. .21- ./3 044 2-0 //. 22/ 440
J^ohao Icmo`ohc .43 1-/ 245 .3/ 040 202 ./1 1/3 22-
J^ohao J^ohao 025 201 56/ .55 146 334 .46 2/. 4--
J^ohao >[a[gisi 02. 20/ 550 143 3// .-65 .42 2.5 360
J^ohao Pin[f .211 /016 0560 62/ .52. /5-0 366 /-.4 /4.3

Gcbolci >_h^_l[ 06/ 351 .-43 033 650 .016 25/ .10/ /-.1
Gcbolci Ia[h^o 00- 1-2 402 1.. .-/. .10/ //6 252 5.1
Gcbolci G[h^ieili 0./ 065 4.- /35 4// 66- .62 2-- 362
Gcbolci I[il_*Giha_c 0/- 052 4-2 023 6/6 ./52 /51 44/ .-23
Gcbolci Qm[g\[l[ 5.4 ./36 /-53 151 .0-2 .456 2-. .0/1 .5/2
Gcbolci G[l[g\[ 164 551 .05. ./5 043 2-1 /.4 22/ 436
Gcbolci Pin[f /335 1-/2 3360 /-.0 2003 4016 /--5 2.32 4.40

Pin[f /6.04 3-115 56252 .3455 0041- 2-2/5 /0/0/ 222-3 45405



O[g_�[h^�Iq[ha[�@cmnlc]n)�.651+

/5.

?[nnf_ Egg[nol_ I[f_ =ff B_g[f_ =ff =ff I[f_ B_g[f_ Egg[nol_ =ff I[f_ B_g[f_ Egg[nol_ =ff
R cff[a_ Oo\fi][ncih G__j_lm >offm On__lm I[f_m ?[fp_m I[f_ ?iqm D_c`_lm ?[fp_m B_g[f_m ?[nnf_ Ob__j Ob__j Ob__j Ob__j Ci[nm Ci[nm Ci[nm Ci[nm
Qm[hac' Pifib[ 02/4 .336 /-50
Qm[hac' Gq[ei[ 1630 /-60 2/6/

Pin[f 516- 043/ 4042

H_g\_hc' Ia[a[i 3-15 .-00 1330

O[g_*
Jdili

Jdili 41 .15 11 .32 /./ 236 ../6 .55 003 .320 //// /46 660 0-. .240 21. .603 21. 0-.5

O[g_*
Jdili

Rog[lc,
G ctohai

.5/ 062 .23 10. 001 .0.3 .512 231 044 /453 1.-/ 12. .25/ 20- /230 6-- 0-1/ .-40 2-.2

O[g_*
Jdili

Pin[f /23 210 /-- 263 213 .552 /641 42/ 4.0 1106 30/1 40- /242 50. 1.03 .11. 1645 .3.1 5-00

Nopo Fcoha_hc 0/ /./ /36 /.0 /3- 621 .110 1-2 /24 /.-2 0-26 //6 404 0-5 ./41 0.1 510 0/1 .15.
Nopo I`_l_,

Ie[ha_hc
./ 6/ 33 .0/ .10 100 134 .1- 3- 334 ..-- 63 0/5 53 2.- /.2 .-.. 0.1 .21-

Nopo I`_l_dchc 2/ 0.6 000 2.2 354 .521 0-/6 511 36- 1230 31.4 20/ .3.1 026 /2-2 415 /2// 5/1 1-61
Nopo Pin[f 63 3/0 335 53- .-6- 0/1. 1606 .056 .--4 4002 .-243 524 /346 420 1/56 ./44 1043 .13/ 4..2

O[g_ Gq[eiei .30 020 2.1 1-/ 156 .425 /605 53. 305 1104 3.62 2.3 .056 /56 /.61 .--2 1.62 525 3-25
O[g_ Idchc 2. 10 . 24 24 .25 /3- 46 36 1-5 233 55 /30 3/ 1.0 005 ..21 //4 .4.6
O[g_ Pin[f /.1 063 2.2 126 213 .6.3 0.65 61- 4-4 1512 343. 3-1 .32/ 02. /3-4 .010 2016 .-52 4444

Gcmq[hc >[l[t[hc .4 5 - - 6 .4 05 0 .- 2. 35 44 0-2 .-6 16. ./. 3/2 .40 6.6
Gcmq[hc G[p[n_n[ ./ ..11 3// 4/. 311 0.0. 2/10 .402 406 44.4 .-515 .1. 14- ./1 402 0/5 .006 0./ .646
Gcmq[hc Eaig[ /1 /1 ./ 0. 1/ .-6 .-3 .0 0/ .2. /3- 10 .24 21 /21 24 //0 4. 02.
Gcmq[hc Gcmcg[ .3 66 21 .62 /24 3-2 ..15 .6/ 00- .34- //42 /5 .-/ /3 .23 .-4 1.3 5/ 3-2
Gcmq[hc Edchso 2/ 2- /- 06 01 .10 .3. 01 34 /3/ 1-2 44 0/0 15 115 .04 14- ..3 4/0
Gcmq[hc Pin[f ./. .0/2 4-5 653 653 1--2 3363 .644 ..45 652. .0523 033 .024 03. /-51 42- 0-40 421 1244

I[il_ G[^ih^i 3/ /0 /4 4- .21 /41 2-5 .-5 .20 436 .-10 26 224 .45 461 31 2.1 .14 4/2
I[il_ I[il_ /1 / - 0 .- .2 /4 . 5 03 2. 5/ 0-0 .-1 156 4- /62 65 130



/5/
?[nnf_ Egg[nol_ I[f_ =ff B_g[f_ =ff =ff I[f_ B_g[f_ Egg[nol_ =ff I[f_ B_g[f_ Egg[nol_ =ff

R cff[a_ Oo\fi][ncih G__j_lm >offm On__lm I[f_m ?[fp_m I[f_ ?iqm D_c`_lm ?[fp_m B_g[f_m ?[nnf_ Ob__j Ob__j Ob__j Ob__j Ci[nm Ci[nm Ci[nm Ci[nm
I[il_ Ib_t[ 26 ..4- ./53 .11- .040 2/36 .-52/ 100. /-./ .4.62 //131 14 /45 60 1.5 24 115 .16 321
I[il_ Ib_m[

J[^ololo
10 12 ..4 62 /43 200 .-2. /43 021 .35. //.1 /01 ./01 .35 .303 200 /2-1 1.- 0114

I[il_ Ijcl[hc 1/ 21 - .6 1/ ..2 .2/ 05 11 /01 016 /. ..2 16 .52 26 005 .31 23.
I[il_ Pin[f /0- ./61 .10- .3/4 .522 3/-3 ./26- 1421 /24. .66.2 /3./. 110 /154 26/ 02// 450 1-66 635 252-

Jaohao G[f_g[q_ 3/ 3. /- 6- .06 0.- 465 /00 .32 ..63 .2-3 24 062 .0/ 251 4- 321 /-. 6/2
J^ohao Icmo`ohc 5/ 034 .43 1.2 024 .0.2 .502 0.. 1./ /225 0540 ..5 42. 0.2 ..51 /4. .1/0 34- /031
J^ohao J^ohao ./6 .-5 00 .-3 //5 142 411 /1/ /02 .//. .363 .1/ 435 0-- ./.- .13 513 01. .000
J^ohao Pin[f /40 4/1 //6 3.. 4/1 /.-- 0044 453 5./ 1642 4-42 0.4 .6.1 414 /645 154 /6/0 ././ 13//

Gcbolci >_h^_l[ 42 .11 5. ./3 .5- 20. 142 .05 /14 53- .06. 061 6.3 211 .521 154 .124 550 /5/4
Gcbolci Ia[h^o 42 63 .5 06 46 /0/ 141 5. .0/ 354 6.6 //1 660 /1. .125 .33 6/- /03 .0//
Gcbolci G[h^ieili 5. 22 0 6 .1 5. .32 3 13 /.4 /65 5. /0/ 54 1-- 25 .66 16 0-3
Gcbolci I[il_*

Giha_c
.-- 0. - ./ 13 56 0.6 13 36 101 2/0 .01 453 /4. ..6. .-3 4.2 .52 .--3

Gcbolci Qm[g\[l[ 13 5 - 4 /0 05 3/ .1 00 .-6 .14 /1 .56 ..0 0/3 04 /-6 64 010
Gcbolci Pin[f 044 001 .-/ .60 01/ 64. .162 /52 2/4 /0-4 0/45 524 0..3 ./23 2//6 521 02-- .12- 25-1

Oo\Pin[f O[g_
@cmnlc]n

.234 2-2. 052/ 200/ 3-56 /-0/1 02/36 .-550 42.2 20334 4066. 1.41 .245- 156. /1512 3602 /5/65 5212 10445

'�P[e_h�`lig�Iq[ha[�@cmnlc]n�l_]il^m+� H_mm�]igjf_n_�nb[h�O[g_�@cmnlc]n+



Hombini�@cmnlc]n�fcp_mni]e�]_hmom�^[n[+

/50

.63- .634 .645 .651

@cpcmcih ?[nnf_ Ci[nm Ob__j ?[nnf_ Ci[nm Ob__j ?[nnf_ Ci[nm Ob__j ?[nnf_ Ci[nm Ob__j

Hombini 4)356 4)350 1)-54 4)-3- 1)012 /)643 6)61. 5)536 1)6./ 5)30. 3)321 0)066

Oihc 2)2-5 1)65- /)36/ 1)-5. 1)13/ .)5/. 5)24. .-)604 1)3.5 5)/46 .-)3-- 2)-5/

If[fi 5)4/5 3)231 1)331 4)003 3)6/5 2)356 .4)45/ 6)3.3 .0)14- .4)/2. 4)036 ..).20

Ifif[ .-)/-- 4)655 0)-42 .2).15 ..)-1. .1)2-. .0)2/2 ./)55- 3)60. .0)36- 6)502 5)-/1

>og\ofc 3)426 3)4/4 0)040 5)602 4)124 0)136 .-).23 6)3-1 1)-// 4)5.- 5)5.6 2)-/4
Iaqimb[ /)4-5 3)240 .).2- 0)061 2)031 .)314 5)62. ./)553 0)441 2)106 5)/0/ .)4/2

In[_ 0)1/. 4)541 0)/15 1)520 2)53. /)436 2)452 1)-01 3)/06 5)563 0)121 3)3/0
Qg\[ //)100 0)5-1 .)434 13).35 5)//. 1)23. /5)462 .2)02- 6)..2 16)..0 .1)-5- 5).3-

FQIH= 34)113 2/).60 /1)-23 63)642 20)346 04)100 .-0)2-3 51).43 20)-5. ..6).-6 36)-10 16).60



Hombini�@cmnlc]n)�.651+

/51

S[l^ Rcff[a_ ?[nnf_ Egg I[f_ =ff B_g[f_ =ff =ff I[f_ B_g[f_ Egg =ff I[f_ B_g[f_ Egg =ff

G__j_lm >offm On__lm I[f_m ?[fp_m I[f_ ?iqm D_c`_lm ?[fp_m B_g[f_m ?[nnf_ Ob__j Ob__j Ob__j Ob__j Ci[nm Ci[nm Ci[nm Ci[nm

Ih[tc Ieoh^c 31 40. 3/2 422 4-2 /)5.3 0)/5- 45/ 43. 1)5/0 4)306 6- 111 /4/ 5-3 /55 .026 .-21 /)4-.

H[haihc 2. .-0 05 6/ 65 00. 522 40 .1. .)-36 .)1-- 55 34- /4- .)-/5 .46 6.1 04- .)130

Gq_geq[to 4. /0- .4. 0/6 1-1 .).01 .)364 0.4 2/5 /)21/ 0)343 .45 4-4 02. .)/03 /0- 642 11- .)312

I\[l[gi I\[l[gi 66 /3 / 5 /. 24 ./3 6 /5 .30 //- 33 /05 10 014 12 .34 0/ /11

Sohaqc 4/ ./ . .4 .3 13 33 33 .1 .13 .6/ .3 .20 32 /01 36 140 //5 44-

Vcg\clc 51 /- . .3 00 4- .-5 51 04 //6 /66 hi^[n[ hi^[n[ hi^[n[ hi^[n[ hi^[n[ hi^[n[ hi^[n[ hi^[n[

Jeig\i 23 . * . .2 .4 14 /1 .0 51 .-. 00 .-6 22 .64 /1 30 /3 ..0

Hohaot[ Hohaot[ * * * * * * * * * * * .-1 44- 023 .)/0- 44 315 /6/ .)-.4

P_q_ /5 0 * 0 1 .- 11 6 2 25 35 .6 64 /6 .12 .6 .13 03 /-.

Gcpchai 6/ 624 .)2-- /)6/2 0)31. 6)-/0 .0).45 2).5/ 1)/3- //)3/- 0.)310 /0/ ..22 406 /)./3 1-0 /34- .2.- 1)250

Iha[li Iha[li ./ .61 //0 /-0 .56 5-6 /)-62 3-3 032 0)-33 0)542 .-1 20. .43 5.. .0- 56- 0/0 .)010

Cl[h^ Pin[f 3/6 /)/44 /)23. 1)016 2)./3 .1)0.0 /.)163 4).2/ 3).2/ 01)5-- 16)..0 60- 1)541 /)023 5).3- .)131 5)0-2 1)0.. .1)-5-
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