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@]ifiac][ffs�Nomn[ch[\f_�Jla[hct[ncihm&*� R_�[l_�\_]igcha�gil_�]ih]_lh_^�qcnb�nb_�
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g_[mol_m�nb[n�n[jj_^�chni�nb_cl�l_mjih^_hn$m�j_l]_jncihm�i`� chn_lh[f �]ihnlif�%c*_*(�mcgcf[l�

ni�=[h^ol[$m�hincih�i`�m_f`)_``c][]s&*� Obcm�mno^s�]ihmc^_l_^�_rn_lh[f�]ihnlif�`[]nilm�[m�

q_ff*� Ob_m_�_rn_lh[f�`[]nilm�[l_�gil_�]ihn_rno[f�[h^�qcff�ch]fo^_�nb_�ila[hct[ncih$m�

chmnlog_hn[f�]fcg[n_�%Qc]nil�#�>off_h(�-544&�[h^�j_l]_cp_^�`ch[h]c[f�]imnm�il�]ihmnl[chnm*�
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nb[n� g[h^[nils�chmn[ff[ncih�i`�[�$m_]ih^�a_h_l[ncih$�q[n_l�jiffoncih�nl_[ng_hn�msmn_g



)'

gcabn�\_�ohl_[mih[\f_(�_p_h�c`�cn�q_l_�ni�cgjlip_�q[n_l�ko[fcns�ch]l_g_hn[ffs�ip_l�nb_�

f_p_f�jlipc^_^�\s�_rcmncha�_kocjg_hn(�c`�nb[n�cgjlip_g_hn�q_l_�ni�\_�[]bc_p_^�ihfs�[n�

_rnl[il^ch[ls�_rj_hm_ �%=[l^[]b�#�F[a[h(�-54.(�j*�2&*� Obcm�nsj_�i`�]imn)\_h_`cn�[h[fsmcm�

oh^_lfc_m�go]b�_hpclihg_hn[f�^_]cmcih�g[echa*� Rbcf_�cn�q[m�\_sih^�nb_�m]ij_�i`�nbcm�

mno^s�ni�^cm]omm�cmmo_m�i`�p[fo[ncih(�inb_lm�b[p_�n[e_h�[�^cm]lcgch[ncha�fiie�[n�nbcm�cmmo_�

%_*a*(�m__�C[s^_h(� -55/&*� Iih_nb_f_mm(�cn�q[m�jimcn_^�nb[n�]ih]_lhm�i`�̀ ch[h]c[f�]imn�g[s�

jlibc\cn�g_n[f�`chcmbcha�g[h[a_lm�`lig�g[echa�_nbc][f�^_]cmcihm�qb_h�cn�]ig_m�ni�nb_�

nl_[ng_hn�i`�b[t[l^iom�q[mn_[n_l*� Aiffiqcha�nbcm�[mm_lncih(�nb_�`iffiqcha�bsjinb_mcm�q[m�

i``_l_^6

Csjinb_mcm�1 6� Oij�g[h[a_lm$�^_]cmcih�chn_hncih�]ih]_lhcha�nb_�nl_[ng_hn�i`�

b[t[l^iom�q[mn_q[n_l�qcff�\_�chp_lm_fs�l_f[n_^�ni�nb_cl�j_l]_jncihm�i`�

`ch[h]c[f�]imn�]ihmc^_l[ncihm*

Dh�mogg[ls(�cn�q[m�jlijim_^�nb[n�̂ _fch_[ncha�[h^�g_[molcha�\inb�chn_lh[f�[h^�

_rn_lh[f�j_l]_cp_^�\_b[pcil[f�]ihnlif�%K=>&�`[]nilm�qiof^�cgjlip_�nb_�]ihmnlo]n$m�

l_fc[\cfcns�[h^�p[fc^cns�ch�jl_^c]ncha�[h^�_rjf[chcha�_nbc][f�chn_hncihm*� Nn[n_^�[�\cn�gil_�

\if^fs(�cn�q[m�jlijim_^�nb[n�_rjf[chcha�[h^�jl_^c]ncha�g_n[f�`chcmbcha�g[h[a_lm$�

_hpclihg_hn[f�_nbc][f�chn_hncihm�]ih]_lhcha�nb_�nl_[ng_hn�i`�b[t[l^iom�q[mn_q[n_l�qiof^�

\_�mcahc`c][hnfs�cgjlip_^�nblioab�nb_�ch]fomcih�i`�nb_m_�^c``_l_hn�]ihnlif�`[]nilm*

K_lmih[f�Hil[f�J\fca[ncih

K_lmih[f�gil[f�i\fca[ncih(�il�j_lmih[f�gil[f�hilgm(�b[m�\__h�^cm]omm_^�[m�[�

jin_hnc[f�[hn_]_^_hn�`il�ch]fomcih�ch�\inb�nb_�OM<*�%<dt_h�#�Acmb\_ch(� -53,&�[h^�OK=�

%<dt_h(� -55-&*� Ail�_r[gjf_(�<dt_h�[h^�Acmb\_ch�%-53,&�ilcach[ffs�]ihmc^_l_^�ch]fo^cha�

j_lmih[f�hilg[ncp_�\_fc_`m�%c*_*(�gil[f�i\fca[ncih&�ch�nb_�OM<�\on�̂ lijj_^�cn�mbilnfs�

nb_l_[`n_l�jlijimcha�cn� g[s�m_lp_�g[chfs�[m�[h�[fn_lh[ncp_�g_[mol_�i`�\_b[pcil[f�

chn_hncihm �%j*�023&*� Rbcf_�nb_s�^c^�hin�jlipc^_�`olnb_l�]f[lc`c][ncih�`il�nbcm�jlijimcncih(�

cn�cm�l_[mih_^�\s�nbcm�[onbil�nb[n�[]]il^cha�ni�biq�nb_s�^_`ch_^�chn_hncihm(�nb_s



)(

]ihmc^_l_^�j_lmih[f�gil[f�i\fca[ncih�ni�\_�[hinb_l�ch^c][ncih�i`�biq�go]b�_``iln�[�

j_lmih�qiof^�\_�qcffcha�ni�_r_ln�ch�il^_l�ni�j_l`ilg�nb_�\_b[pcil*

N]bq[lnt�[h^�O_mmf_l�%-53.&�^c``_l_^�qcnb�<dt_h�[h^�Acmb\_ch$m�%-53,&�]ih]fomcih�

`ch^cha�j_lmih[f�hilg[ncp_�\_fc_`m�ni�\_�nb_�mnliha_mn�]ihnlc\onil�ch�_rjf[chcha�nb_�mno^s$m�

l_mjih^_hnm�chn_hncih�ni�\_�[�g_^c][f�nl[hmjf[hn�̂ ihil*� Nch]_�nb_h(�[nncno^_�l_m_[l]b_lm�

b[p_�mjil[^c][ffs�ch]fo^_^�j_lmih[f�gil[f�hilgm�il�j_lmih[f�gil[f�i\fca[ncih�ch�\inb�

OM<�[h^�OK=�mno^c_m�%mj_]c`c][ffs6�=_]e�#�<dt_h(� -55-7�Bilmo]b�#�Jln\_la(� -54/7�

Folf[h^(�-5517�Kig[t[f�#�E[]][l^(� -5327�M[[nm(�Nb_jb_l^(�#�Nj[lem(� -55/7�M[h^[ff�#�

Bc\mih(� -55-7�N]bq[lnt�#�O_mmf_l(� -53.7�Q[ff_l[h^�_G�[f*(� -55.&*� Dn�m__gm�ch�nb_�f[mn�

`cp_�s_[lm�gil_�l_m_[l]b_lm�b[p_�\__h�ko_mncihcha�nb_�igcmmcih�i`�j_l]_cp_^�gil[f�

i\fca[ncih�`lig�nb_�OK=�%_*a*(�@[afs�#�>b[ce_h(� -55/&*� Obcm�g[s�\_�\[m_^�j[lnfs�ih�nb_�

[hn_]_^_hn$m�]ihmcmn_hn�mo]]_mm�[n�_rjf[chcha�[�mcahc`c][hn�[giohn�i`�p[lc[h]_*� <dt_h�

%-55-&�mojjiln_^�gil_�nb_il_nc][f�[h^�_gjclc][f�chp_mnca[ncihm�i`�nbcm�[hn_]_^_hn�

joljilncha� cn�m__g_^�l_[mih[\f_�ni�moaa_mn�nb[n�gil[f�cmmo_m�g[s�n[e_�ih�[^^_^�m[fc_h]_�

qcnb�l_mj_]n�ni�\_b[pcilm�i`�nbcm�ech^�Vc*_*(�]b_[ncha(�mbijfc`ncha(�[h^�fschaX�[h^�nb[n�[�

g_[mol_�i`�j_l]_cp_^�gil[f�i\fca[ncih�]iof^�[^^�jl_^c]ncp_�jiq_l�ni�nb_�gi^_f �%j*

-55&*

Ciq_p_l(�nb_�g_hncih_^�mno^c_m�b[p_�`[cf_^�ni�chp_mnca[n_�[h^�^_fch_[n_�nb_�

^__j_l�\_fc_`�msmn_gm�oh^_lfscha�nb_�j_lmih[f�gil[f�i\fca[ncih�p[lc[\f_�ch�\inb�nb_�OM<�

[h^�OK=�%m__�Acaol_�0&*� Ail�_r[gjf_(�nb_�]ihmnlo]n�b[m�hin�\__h�[^_ko[n_fs�`ilgof[n_^�

il�n_mn_^�qcnb�mno^c_m�i`n_h�_gjfischa�[�mchaf_�ko_mncih�ni�g_[mol_�j_l]_cp_^�gil[f�

i\fca[ncih�%_*a*(�M[h^[ff�#�Bc\mih(� -55-&*� Dh�n_lgm�i`�nb_il_nc][f�^_p_fijg_hn(�nb_m_�

l_m_[l]b_lm�b[p_�hin�[nn_gjn_^�ni�`iffiq�Acmb\_ch�[h^�<dt_h$m�\_fc_`�̀ ioh^[ncih�ch�

_rjf[chcha�bog[h�\_b[pcil*� Q[ff_l[h^�_n�[f*�%-55.&�]ih]oll_^�hincha�nb[n�gimn�OM<�

mno^c_m�b[p_�hin�chp_mnca[n_^�nb_�fiha)_mn[\fcmb_^�\_fc_`�[hn_]_^_hnm�i`�nb_�[nncno^ch[f�[h^�

hilg[ncp_�]ihmnlo]nm*� Iin�]ihmc^_lcha�nb_�\_fc_`�[hn_]_^_hnm�i`�nb_�OK=�`[]nilm�cm



))

nlio\f_mig_�\_][om_(�[m�hin_^�\s�<dt_h�%-55-&(� cn�cm�nb_m_�m[fc_hn�\_fc_`m�nb[n�[l_�

]ihmc^_l_^�ni�\_�nb_�jl_p[cfcha�^_n_lgch[hnm�i`�[�j_lmih$m�chn_hncihm�[h^�[]ncihm �%j*

-45&*� Ob_�cgjiln[h]_�i`�nb_m_�\_fc_`m�qcff�]ihncho_�ni�\_�^cm]omm_^�nblioabion�nb_�

]ih]_jno[fct[ncih�i`�nb_�_rn_h^_^�OK=*

Dh�^_p_fijcha�nb_�j_lmih[f�gil[f�i\fca[ncih�`[]nil(�^_fch_[ncha�qb[n�]ihmncnon_m�[h�

_nbc][f�il�gil[f�cmmo_�q[m�[h�cgjiln[hn�̀ clmn�mn_j*�N]bq[lnt�%-53,\&�moaa_mn_^�nbl__�

^cmnch]ncp_�[nnlc\on_m�i`�gil[f�^_]cmcihm6� %[&� nb_�chn_lj_lmih[f�[]ncih�b[m�]ihm_ko_h]_m�

`il�nb_�q_f`[l_�i`�inb_lm7�%\&� nb_�^_]cmcih�g[e_l�cm�]ihmc^_l_^�[�l_mjihmc\f_�[a_hn�%c*_*(� [�

j_lmih�qbi�b[m�]bim_h�[h�[]ncih�ehiqchafs�[h^�qcffchafs�qb_h�b_�]iof^�b[p_�^ih_�

inb_lqcm_ � Vj*� -.4X&7�[h^�%]&� nb_�[]ncih�][h�\_�_p[fo[n_^�[m�aii^�il�\[^�[]]il^cha�ni�nb_�

]ihm_ko_h]_m�cn�bif^m�`il�nb_�q_f`[l_�i`�inb_lm*

Rb_h�_p[fo[n_^�[a[chmn�nb_m_�nbl__�]lcn_lc[(�_hpclihg_hn[f�^_]cmcih�g[echa�i`�

g[h[a_lm�`[ffm�]ihmcmn_hnfs�oh^_l�nb_�̂ ig[ch�i`�gil[f�^_]cmcih�g[echa(�[m�[``clg_^�\s�

g[hs�fcn_l[nol_�mnl_[gm�[h^�_[lfc_l�̂ cm]ommcihm*� Ail�_r[gjf_(�=iqg[h�[h^�?[pcm�%-545&�

`ioh^�nb[n�gchcha�[h^�g[ho`[]nolcha�>@Jm�b_f^�mnliha_l�_]ifiac][f�p[fo_m�ch�-542�nb[h�

ch�-532*� Gce_qcm_(�Nn_g(�?c_nt(�[h^�=f[]e�%-541&�`ioh^�[�gil[f�^cg_hmcih�ch�nb_cl�

l_m_[l]b�i`�_hpclihg_hn[f�jlin_]ncih�qb_l_\s�  j_ijf_�bif^�ch^omnls�ni�[�m_n�i`�gil[f�

hilgm�i`�nb_�m[g_�ech^�nb_s�[jjfs�ni�ch^cpc^o[fm �%j*�.-4&*� Obcm�]ih]fomcih�m__gm�ni�

ch^c][n_�nb[n�mig_�l_[fct_^�nb[n�ch^omnlc[f�[]ncpcnc_m�[l_�nb_�]ofgch[ncih�i`�̂ _]cmcihm�g[^_�

\s�j_ijf_*� Ach[ffs(�nb_�jijof[l�jl_mm�cm�l_jf_n_�qcnb�mnilc_m�^i]og_hncha�nb_�h_a[ncp_�

cgj[]nm�ch^omnls�i`n_h�b[m�ih�nb_�b_[fnb�i`�j_ijf_(�[hcg[fm(�[h^�nb_�_hpclihg_hn�%_*a*(�

Qiff_lm(�-551&*

Obom�`[l�cn�b[m�\__h�_mn[\fcmb_^�nb[n�ch]fo^cha�j_lmih[f�gil[f�i\fca[ncih�[m�[h�

[hn_]_^_hn�ch�nb_�OK=�cm�[�mcahc`c][hn�_h^_[pil�[h^�nb[n�nb_�_hpclihg_hn[f�^_]cmcih�

g[echa�i`�nij�g[h[a_lm�g__nm�nb_�]lcn_lc[�i`�[�gil[f�cmmo_*� Ciq_p_l(�j_lb[jm�nb_�gimn�

cgjiln[hn�]ih]_jno[f�cmmo_�`il�j_lmih[f�gil[f�i\fca[ncih�cm�nb_�^_p_fijg_hn�i`�cnm�\_fc_`



)*

`ioh^[ncih�[m�_mn[\fcmb_^�`il�nb_�inb_l�nbl__�[hn_]_^_hnm�%c*_*(�[nncno^_m(�mo\d_]ncp_�hilgm(�

[h^�j_l]_cp_^�\_b[pcil[f�]ihnlif&�%m__�Acaol_�0&*� Ii�inb_l�mno^s�omcha�nb_�OM<�il�nb_�

OK=�b[m�jlijim_^�[�\_fc_`�̂ _n_lgch[hn�`il�j_lmih[f�gil[f�i\fca[ncih*� M[nb_l�j_lmih[f�

i\fca[ncih�cm�omo[ffs�g_[mol_^�^cl_]nfs�omcha�[�`_q�cn_gm�nb[n�m__e�ni�][jnol_�[�j_lmih$m�

afi\[f�[mm_mmg_hn�[\ion�lcabn�[h^�qliha�`il�nb_�n[la_n�\_b[pcil�%@[afs�#�>b[ce_h(�-55/&�

il�qb[n�[h�ch^cpc^o[f�`__fm�b_�il�mb_� ioabn �ni�^i�%Folf[h^(�-5517�M[h^[ff�#�Bc\mih(�

-55-&*� Rbcf_�nbcm�^cl_]n�il�afi\[f�g_[mol_g_hn�b[m�jlip_^�ni�\_�[�mnliha�jl_^c]nil�i`�

\_b[pcil[f�chn_hncih(�cn�b[m�hin�[c^_^�ch�nb_�oh^_lmn[h^cha�il�_rjf[h[ncih�i`�mo]b�[h�

i]]oll_h]_*� Obcm�cm�[�hin[\f_�mbiln]igcha�\_][om_(�[m�<dt_h�%-55-&�jli`_mm_^(�nb_�OK=�

m__em�ni�\inb�_rjf[ch�[h^�jl_^c]n�bog[h�\_b[pcil*

N]bq[lnt$m�%-53,[(�-53,\&�hilg)[]ncp[ncih�gi^_f�b[m�\__h�om_^�jl_pciomfs�ni�

_rjf[ch�nb_�l_f[ncihmbcj�\_nq__h�gil[f�hilgm�[h^�ip_ln�\_b[pcil*� Nj_]c`c][ffs(�b_�b[m�

jlijim_^�nb[n� [q[l_h_mm�nb[n�ih_$m�jin_hnc[f�[]nm�b[p_�]ihm_ko_h]_m�`il�nb_�q_f`[l_�i`�

inb_lm�[h^�[m]lcjncih�i`�l_mjihmc\cfcns�`il�nb_m_�[]nm�[h^�nb_cl�]ihm_ko_h]_m�ni�nb_�m_f`�[l_�

h_]_mm[ls�]ih^cncihm�`il�nb_�[]ncp[ncih�i`�gil[f�hilgm �%N]bq[lnt(� -53,\(�j*� -//&*� Ob_�

[]ncp[ncih�i`�gil[f�^_]cmcih�g[echa�\_achm�qb_h�[�j_lmih�l_[fct_m�nb[n�bcm+b_l�j[lnc]of[l�

[]ncihm�b[p_�]ihm_ko_h]_m�`il�nb_�q_f`[l_�i`�[hinb_l�j_lmih*� Obcm�l_[fct[ncih�cm�l_`_ll_^�

ni�[m�[q[l_h_mm�i`�]ihm_ko_h]_m�%<>&*� <]]il^cha�ni�N]bq[lnt�%-53,&(�qcnbion�nbcm�

[q[l_h_mm(�ih_�qiof^�hin�j_l]_cp_�nb_�_rcmn_h]_�i`�[�gil[f�]bic]_�[n�[ff*� Ciq_p_l(�nbcm�

[q[l_h_mm�cm�hin�_hioab�ni�_hmol_�gil[f�\_b[pcil*� Ob_�j_lmih�gomn�[fmi�do^a_�bcgm_f`�

il�b_lm_f`�j_lmih[ffs�l_mjihmc\f_�`il�nb_�[]ncih�[h^�cnm�]ihm_ko_h]_*� Ob_�do^ag_hn�cm�

l_`_ll_^�ni�[m�nb_�[m]lcjncih�i`�l_mjihmc\cfcns�%<M&*� <]]il^cha�ni�N]bq[lnt�%-53,\&�\inb�

^cmjimcncih[f�[h^�mcno[ncih[f�`[]nilm�][h�ch`fo_h]_�nb_�ch^cpc^o[f$m�^_al__�i`�[q[l_h_mm�

[h^�nb_�[m]lcjncih�i`�l_mjihmc\cfcns*� Dh�mogg[ls(� nb_�hilg)[]ncp[ncih�gi^_f�jl_^c]nm�

nb[n�\_b[pcil�qbc]b�cm�hin�ch�[]]il^[h]_�qcnb�V]ofnol[ffsX�_mn[\fcmb_^�gil[f�hilgm�cm�

fce_fs�ni�i]]ol�qb_h�ch^cpc^o[fm�_cnb_l�̂ _hs�nb_�]ihm_ko_h]_m�i`�mo]b�\_b[pcil�il�`[cf�ni



)+

[]]_jn�l_mjihmc\cfcns�`il�mo]b�]ihm_ko_h]_m�%_cnb_l�\s�jf_[^cha�hi�[fn_lh[ncp_m�il�mbc`ncha�

nb_�\f[g_�ni�mig_�inb_l�miol]_&$$�%Q[h�Gc_l_�#�?ohf[j(�-534(�j*� -32&*

Rbcf_�N]bq[lnt$m�gi^_f�b[m�\__h�om_^�g[chfs�ni�mno^s�[fnlocmnc]�\_b[pcilm�mo]b�

[m�b_fjcha�[h^�pifohn__lcha(�Q[h�Gc_l_�[h^�?ohf[j�%-534&(�Nn_g(�?c_nt(�[h^�=f[]e�

%-541+-542&(�[h^�Qchcha�[h^�@\l_i�%-55.&�om_^�cn�ni�mno^s�_hpclihg_hn[f�\_b[pcilm�[h^�

\_fc_`m*� Ail�_r[gjf_(�Q[h�Gc_l_�[h^�?ohf[j�%-534&�_r[gch_^�qb_nb_l�il�hin�nb_�s[l^)�

\olhcha�\_b[pcilm�i`�l_mjih^_hnm�fcpcha�ch�Njie[h_(�R[mbchanih�q_l_�[``_]n_^�\s�[h�

[q[l_h_mm�i`�nb_�h_a[ncp_�]ihm_ko_h]_m�i`�\olhcha�s[l^�q[mn_�%<>&�[h^+il�[h�[]]_jn[h]_�

i`�l_mjihmc\cfcns�`il�nb_m_�]ihm_ko_h]_m�%<M&*� <m�N]bq[lnt$m�gi^_f�jimnof[n_m(�nb_s�

`ioh^�nb[n�ihfs�qb_h�<>�q[m�bcab�^c^�<M�b[p_�mnliha�[mmi]c[ncih�qcnb�nb_�\_b[pcil�i`�

\olhcha�s[l^�q[mn_*� Nn[n_^�[�\cn�̂ c``_l_hnfs(�nb_�chn_l[]ncih�\_nq__h�<>�[h^�<M�\_mn�

jl_^c]n_^�nb_�\olhcha�\_b[pcil*� >ihm_ko_hnfs(�`il�[�hilg�i`�j_lmih[f�gil[f�i\fca[ncih�ni�

n[e_�_``_]n(�nb_�ch^cpc^o[f�h__^m�ni�l_]iahct_�nb_�h_a[ncp_�]ihm_ko_h]_m�i`�nb_cl�\_b[pcil�

[m�q_ff�[m�b[p_�[h�[q[l_h_mm�i`�j_lmih[f�l_mjihmc\cfcns�`il�nb[n�\_b[pcil*

Nn_g�_n�[f*(�%-541+-542&�_rn_h^_^�nb_�N]bq[lnt�gi^_f�ni�[h�_hpclihg_hn[f�

jlin_]ncih�]ihn_rn�[h^�jl_^c]n_^�nb[n�qb_h�[�j_lmih�q[m�[q[l_�i`�nb_�h_a[ncp_�

]ihm_ko_h]_m�i`�]b_gc][f�q[mn_�%<>&�[h^�[m]lc\_^�l_mjihmc\cfcns�ni�[�j[lnc]of[l�[]nil�

%<M&(�nb[n�nb_�j_lmih�qiof^�`__f�nb[n�nb_�l_mjihmc\f_�j[lns�%c*_*(�ch^omnls�il�nb_�
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Dn�q[m�jlijim_^�nb[n�nb_�[^^cncih�i`�nb_�j_lmih[f�gil[f�i\fca[ncih�%KHJ&�`[]nil�
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i`�nb_�_rn_h^_^�OK=*� N]bq[lnt�[h^�O_mmf_l�%-53.&�q_l_�nb_�`clmn�ni�i``_l�_pc^_h]_�`il�

nbcm�jlijimcncih7�qb_l_\s�qb_h�omcha�nb_�OM<�nb_s�`ioh^�nb[n�[�j_lmih$m�gil[f�
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ch`fc]n_^�ih�hihj_lmihm�%c*_*(�[hcg[fm�il�p_a_n[ncih&*� >igj[hc_m�qbim_�jiffon[hnm�][om_�

b[lgm�ni�bog[h�\_cham�[l_�b_f^�gil_�bcabfs�]ih^_gh_^�`il�nb_cl�[]ncihm�nb[h�]igj[hc_m�

qbim_�jiffon[hnm�b[lg�nb_�itih_�f[s_l(�_p_h�nbioab�nbcm�g[s(�ch�nb_�fiha�loh(�l_mofn�ch�

b[lgm�ni�bog[hm �%-545(�j*�1&*
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H_lacha�Eih_m$�%-55-&�g[ahcno^_�i`�]ihm_ko_h]_m�gil[f�chn_hmcns�^cg_hmcih�qcnb�

>iffchm$�%-545&�^cmnch]ncih�\_nq__h�nbim_�b[lg_^�[m�\_cha�j_lmihm�[h^�hihj_lmihm�qilem�
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jbsmc][f(�_]ihigc](�il�jms]bifiac][f&�[]limm�_nbc][f�^cf_gg[m�ni�[mm_mm�nb_cl�ch`fo_h]_�ih�

g[h[a_lm$�gil[f�l_[mihcha�il�̂ _]cmcih�g[echa*� C_�`ioh^�nb[n�\inb�cmmo_)mj_]c`c]�

^cg_hmcihm�%c*_*(�g[ahcno^_�i`�]ihm_ko_h]_m�[h^�nsj_�i`�b[lg&�mcahc`c][hnfs�ch`fo_h]_^�

[h�ch^cpc^o[f$m�f_p_f�i`�gil[f�l_[mihcha�[h^�^_]cmcihm*

C[lg�ni�K_lmihm�[h^�Iihj_lmihm

<m�mn[n_^�_[lfc_l�ch�nb_�jlijim[f(�qb_h�^_`chcha�[h�_hpclihg_hn[f�_nbc][f�

^_]cmcih(�b[lg�ni�\inb�j_ijf_�[h^�nb_�_hpclihg_hn�%c*_*(�ni�\inb�j_lmihm�[h^�hihj_lmihm&�

h__^m�ni�\_�]ihmc^_l_^*� <mm_mmcha�bog[h�[h^�_]ifiac][f�lcmem(�[m�q_ff�[m�_]ihigc]m�

lcmem(�g[e_m�oj�nb_� ohc`c_^�[jjli[]b �ni�_hpclihg_hn[f�lcme�[mm_mmg_hnm�%Fiffolo(� -550(�

j*�//1&*� Dh�]b[l[]n_lctcha�nb_�lcme(�nb_�ko_mncih� Rb[n�_``_]nm�[l_�fce_fs�ih�bog[h�b_[fnb�

[h^�_]imsmn_gm �cm�jim_^*� Ail�_r[gjf_(�bog[h�_rjimol_�ni�b[t[l^iom�[a_hnm�i]]olm�pc[�

_hpclihg_hn[f�][llc_lm�il�g_^c[(�a_h_l[ffs�nblioab�[cl�il�q[n_l�%Fiffolo(� -550&*� Obom(�[�

j_lmih�][h�\_�_rjim_^�ni�b[t[l^iom�[a_hnm�\s�chb[fcha(�cha_mncha(�il�b[pcha�^_lg[f�

]ihn[]n�qcnb�nb_g*� @]ifiac][f�lcme�[mm_mmg_hnm�_p[fo[n_�lcme�ni�ch^cpc^o[f�g_g\_lm�i`�[�

mj_]c_m(�[�jijof[ncih�i`�mj_]c_m(�[h^�ni�[ff�mj_]c_m�chb[\cncha�[�j[lnc]of[l�_]imsmn_g*� Dh�

mog(�[h^�mj_]c`c]�ni�nbcm�mno^s(�nb_�nl_[ng_hn�i`�b[t[l^iom�q[mn_q[n_l�al_[nfs�ch`fo_h]_m�

%-&�nb_�g[ahcno^_�i`�b[lg`of�]ihm_ko_h]_m�[h^�%.&�nb_�_rn_hn�ni�qbc]b�j_lmihm�[h^�

hihj_lmihm�[l_�_rjim_^�ni�nb_�b[t[l^iom�[a_hn*

Acaol_�1�jl_m_hnm�nb_�nl_[ng_hn�g[nlcr�om_^�ch�g[hcjof[ncha�nb_�g[ahcno^_m�i`�

]ihm_ko_h]_m�ni�\inb�j_lmihm�[h^�hihj_lmihm�[m�[�l_mofn�i`�IJO�nl_[ncha�nb_�b[t[l^iom�
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jl_m_hn_^�ni�nb_�g_n[f�`chcmbcha�g[h[a_lm(�[h^�nb_�h[ncih[f�m[gjf_�i`�g[h[a_lm�q_l_�

l[h^igfs�[mmcah_^�ni�ih_�i`�nb_�`iol�m]_h[lci�nl_[ng_hnm*

Ob_�g[ahcno^_�i`�]ihm_ko_h]_�^cg_hmcih�l_`f_]n_^�b[lg`of�]ihm_ko_h]_m�`il�

_cnb_l�j_lmih�il�hihj_lmih�pc]ncgm(�[h^�cn�q[m�jl_m_hn_^�[n�bcab�[h^�fiq�f_p_fm�`il�\inb�

nsj_m�i`�pc]ncgm*� <m�mbiqh�ch�Acaol_�1(�Lo[^l[hn�-�q[m�nb_�^_]cmcih�m]_h[lci�i`�nb_�

bcab_mn�gil[f�chn_hmcns(�[h^�Lo[^l[hn�0�q[m�nb_�̂ _]cmcih�m]_h[lci�i`�nb_�fiq_mn�gil[f�

chn_hmcns*� Ob[n�cm(�qb_h�nb_�g[ahcno^_�i`�]ihm_ko_h]_m�q_l_�fiq�`il�\inb�j_lmih�[h^�

hihj_lmih�pc]ncgm(�nb_�gil[f�chn_hmcns�i`�nb_�b[t[l^iom�q[mn_q[n_l�nl_[ng_hn�cmmo_�q[m�[n�

cnm�fiq_mn�f_p_f�%c*_*(�Lo[^l[hn�0&*� Rb_h�nb_�g[ahcno^_�i`�]ihm_ko_h]_m�q_l_�bcab�`il�

\inb�j_lmih�[h^�hihj_lmih�pc]ncgm(�nb_�gil[f�chn_hmcns�i`�nb_�b[t[l^iom�q[mn_q[n_l�cmmo_�

q[m�al_[n_mn�%c*_*(�Lo[^l[hn�-&*� =_][om_�Lo[^l[hnm�.�[h^�/�jl_m_hn_^�[�bcab�[giohn�i`�

b[lg�ni�_cnb_l�j_lmihm�il�hihj_lmihm(�nb_s�[fmi�l_jl_m_hn_^�[�]ih^cncih�i`�bcab�chn_hmcns*�

<m�>iffchm�%-545&�hin_^�ch�bcm�^cm]ommcih�i`�nb_�h[nol_�i`�nb_�b[lg(�jbsmc][f�b[lgm�[l_�

]ihmc^_l_^�gil_�m_lciom�nb[h�_]ihigc]�il�jms]bifiac][f*� =_][om_�Lo[^l[hnm(�-(.(�[h^�/�

]ihn[ch_^�[n�f_[mn�ih_�nl_[ng_hn�i`�jbsmc][f�b[lg�ni�[�j_lmih�il�hihj_lmih�[ff� nbl__�

m]_h[lcim�q_l_�nl_[n_^�[m�bcab�gil[f�chn_hmcns�]ih^cncihm�`il�nbcm�mno^s*� Lo[^l[hn�0�

jilnl[s_^�nb_�mno^s$m�fiq�gil[f�chn_hmcns�nl_[ng_hn*

Ob_�Dh`fo_h]_�i`�Hil[f�Dhn_hmcns
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ch`_l_h]_m(�g_gils�[``_]n(�do^ag_hnm(�chn_hncihm(�[h^�\_b[pcil*� <nnlc\oncihm�

oh^_lfc_�ch`_l_h]_m(�do^ag_hnm(�chn_hncihm(�[h^�\_b[pcilm*� @f_g_hnm�i`�mi]c[f
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]iahcncih�nb[n�[l_�[mmog_^�ni�l_g[ch�]ihmn[hn�ip_l�nb_�]iolm_�i`�mchaf_)_p_hn

gil[f�^_]cmcih�g[echa�ch]fo^_�m]b_g[n[�[h^�[nncno^_m*�%Eih_m(� -55-(�j*�/4,&*

Eih_m�%-55-&�[fmi�ionfch_^�l_[mihm�[m�ni�qbs�gil[f�cmmo_m�i`�bcab�chn_hmcns�qiof^�

a[g_l�[nn_hncih�`lig�^_]cmcih�g[e_lm*� Ail�_r[gjf_(�b_�]f[cg_^�nb[n� gil[f�chn_hmcns�

qcff�[``_]n�nb_�l_]iahcncih�i`�gil[f�cmmo_m�nblioab�cnm�cgj[]n�ih�nb_�ch^cpc^o[f$m�

l_]iahcncih�i`�nb_�]ihm_ko_h]_m�i`�nb_�^_]cmcih �%Eih_m(�-55-(�j*�/4,&*� Obcm�b_cabn_h_^�
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m[fc_hn�ni�^_]cmcih�g[e_lm�nb[h�nbim_�i`�fiq�chn_hmcns�̂ o_�ni�nb_�_``_]nm�\_cha�gil_�

_rnl_g_(�gil_�i\pciom(�il�gil_�chpifpcha�i`�mcahc`c][hn�inb_lm*� C_�[fmi�ch^c][n_^�nb[n�

bcab)chn_hmcns�gil[f�cmmo_m�qiof^�\_�gil_�pcpc^� ni�^_]cmcih�g[e_lm�nb[h�fiq)chn_hmcns�

\_][om_�nb_cl�_``_]nm�[l_� _gincih[ffs�chn_l_mncha( �]ih]l_n_(�il�gil_�jlircg[n_�%Eih_m(�

-55-(�j*�/4-&*� Obom(�cn�cm�jlijim_^�nb[n�bcab�chn_hmcns�gil[f�cmmo_m�qiof^�ch]l_[m_�nb_�

fce_fcbii^�i`�[�̂ _]cmcih�g[e_l�\_cha�]iahct[hn�i`�nb_�]ihm_ko_h]_m� i`�[�^_]cmcih*

?_]cmcih�g[e_lm�[fmi�g[s�g[e_�gil_�_nbc][f�^_]cmcihm�oh^_l�]ih^cncihm�i`�bcab�

gil[f�chn_hmcns�^o_�ni�nb_�^_`_hmcp_�[nnlc\oncih�bsjinb_mcm�qb_l_\s� al_[n_l�j_lmih[f�

l_mjihmc\cfcns�cm�[nnlc\on_^�ni�j_lj_nl[nilm�i`�[]]c^_hnm�nb[n�bif^�m_p_l_(�l[nb_l�nb[h�gcf^�

]ihm_ko_h]_m �%Eih_m(� -55-(�j*�/4.&*� Ail�_r[gjf_(�[�g_n[f�`chcmbcha�g[h[a_l�gcabn�\_�

ch]fch_^�ni�[nnlc\on_�gil_�l_mjihmc\cfcns�`il�nb_�b[h^fcha�i`�b[t[l^iom�q[mn_�ni�

bcgm_f`+b_lm_f`�[h^+il�ni�nb_�ila[hct[ncih�c`�nb_�gil[f�chn_hmcns�i`�nb_�^_]cmcih�cm�[n�[�bcab�

f_p_f*� Dh�_mm_h]_(�Eih_m�%-55-&�jli`_mm_^�nb[n�nb_�gil[f�chn_hmcns�i`�nb_�cmmo_�qiof^�

[``_]n7� %[&�nb_�l_]iahcncih�i`�gil[f�cmmo_m(�%\&�gil[f�do^ag_hnm�%]&�gil[f�chn_hncihm7�[h^�

%^&�[]no[f�gil[f�\_b[pcil*� Obcm�mno^s�ihfs�jlijim_^�nb[n�nb_�gil[f�chn_hmcns�i`�nb_�cmmo_�

i`�b[h^fcha�b[t[l^iom�q[mn_�qiof^�ch`fo_h]_�il�gi^_l[n_�nb_�l_f[ncihmbcj�\_nq__h�nb_�

g[h[a_lm$�[nncno^_m(�mo\d_]ncp_�hilgm(�j_l]_cp_^�\_b[pcil[f�]ihnlif(�[h^�j_lmih[f�gil[f
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Dh�nb_cl�]lcnc][f�l_pc_q�i`�nb_�g_nbi^ifiac][f�mn[n_�i`�\omch_mm�_nbc]m�l_m_[l]b(�

M[h^[ff�[h^�Bc\mih�%-55,&�jlijim_^�nb[n�nb_�e_s�jli\f_g�qcnb�molp_s�l_m_[l]b�q[m�cnm�
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m]_h[lcim�\[m_^�ojih�nb_�_nbc][f�jli\f_gm�i`�]i_l]cih�[h^�]ihnlif(�]ih`fc]n�i`�chn_l_mn(�nb_�

jbsmc][f�_hpclihg_hn(�j[n_lh[fcmg(�[h^�j_lmih[f�chn_alcns*� <`n_l�_[]b�pcah_nn_(�nb_�
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\_b[pcil�i`�ko_mncih[\f_�gil[fcns*� Ail�_r[gjf_(�nb_�jbsmc][f�_hpclihg_hn�pcah_nn_�
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ni�[h[fst_�nb_�l_mjih^_hnm$(�[�m[gjf_�i`�ip_l�1,,�jl[]nc]cha�g[le_ncha�g[h[a_lm(�_nbc][f�
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>ihnl[ls�ni�Al_^lc]emih$m�%-542&�^_p_fijg_hn�i`�ih_�mj_]c`c]�[h^�f_hanbs�m]_h[lci(�nb_s�
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Ob_l_`il_(�nb_�M[h^[ff�[h^�Bc\mih�%-55-&�mno^s�cm�nb_�\_mn�[p[cf[\f_�gi^_f�`il�nbcm�

l_m_[l]b�mno^s*

<dt_h$m�%-55-&�OK=�[h^�Al_^lc]emih$m�%-542&�m]_h[lci�g_nbi^ifias�[l_�

]igjf_g_hn[ls�\_][om_�nb_s�\inb�[jjli[]b�nb_�^_p_fijg_hn�i`�chmnlog_hnm�nblioab�

ch^o]ncp_�g_[hm*� <m�ch�nb_�M[h^[ff�[h^�Bc\mih�%-55-&�mno^s(�omcha�[�m]_h[lci�

g_nbi^ifias�h[nol[ffs�chpifp_m�m[gjf_�l_mjih^_hnm�[n�[h�_[lfs�mn[a_�ch�nb_�l_m_[l]b*�

Nj_]c`c][ffs(�<dt_h�%-55-&�jlijim_m�nb[n�m[fc_hn�\_fc_`m)�nb_�`ioh^[ncih�i`�nb_�OK=�[h^�ch�

nbcm�mno^s�nb_�\_b[pcil[f(�hilg[ncp_(�]ihnlif(�[h^�]ihm_ko_h]_�\_fc_`m)� gomn�\_�_fc]cn_^�

`lig�nb_�l_mjih^_hnm�nb_gm_fp_m(�il�ch�jcfin�qile�`lig�[�m[gjf_�i`�l_mjih^_hnm�nb[n�cm�

l_jl_m_hn[ncp_�i`�nb_�l_m_[l]b�jijof[ncih �%j*� -5.&*� <dt_h�\_fc_p_m�nb[n�nb_�chmnlog_hn�

om_^�ni�oh^_lmn[h^�ch^cpc^o[fm$�chn_hncihm�[h^�\_b[pcil�gomn�_g[h[n_�`lig�`[]nilm�m[fc_hn



*-

ni�nb[n�m[gjf_�i`�ch^cpc^o[fm*� C_(�[fiha�qcnb�Acmb\_ch�%_*a*(�m__�<dt_h(� -543(�jj*�0/)007�

Acmb\_ch�#�<dt_h(� -531&�\[m_^�nbcm�bsjinb_mcm�ih�nb_cl�jl_gcm_�nb[n�mj_]c`c]cns� cm�

cgjiln[hn�ni�[]]ol[n_fs�oh^_lmn[h^cha�[h^�jl_^c]ncha�[�j[lnc]of[l�\_b[pcil*� Dh�g_[molcha�

nb_�\_b[pcil�i`�chn_l_mn(�nbcm�mj_]c`c]cns�_h]igj[mm_^�nb_�mj_]c`c]�[]ncih(�nb_�n[la_n�[n�

qbc]b�nb_�\_b[pcil�q[m�^cl_]n_^(�[h^�nb_�_f_g_hnm�i`�]ihn_rn�[h^�ncg_�mollioh^cha�nb_�

\_b[pcil�%<dt_h�#�Acmb\_ch(�-54,&*� Ob_�]ihn_rn�ch�qbc]b�nb_�^_]cmcih�i`�b[t[l^iom�

q[mn_q[n_l�nl_[ng_hn�cm�_g\_^^_^�cm�nb_�gimn�cgjiln[hn�[mj_]n�i`�mj_]c`c]cns�`il�nbcm�

mno^s*

Al_^lc]emih$m�%-542&�m]_h[lci�g_nbi^ifias�[fmi�jf[]_m�al_[n�cgjiln�ih�

mj_]c`c]cns*� Oi�][jnol_�[h^�]ihp_s�mj_]c`c]cns�ch�nb_�m]_h[lcim(�b_�l_]igg_h^m�[�nqi)�

jb[m_�l_m_[l]b�g_nbi^�%m__�Acaol_�2&*� Ob_�`clmn�jb[m_(�ch`ilg[ncih�a[nb_lcha(�l_kocl_m�

nb[n�nb_�l_m_[l]b_l�\ocf^�[�f_p_f�i`�oh^_lmn[h^cha�[h^�]igj_n_h]_�qcnb�nb_�]ihmnlo]n�[h^�

]ihn_rn�i`�mno^s*� Obcm�ch]fo^_m�]biimcha�[h�ila[hctcha�mnlo]nol_�%c*_*(�nb_il_nc][f�

`l[g_qile&(�j_l`ilgcha�[�fcn_l[nol_�l_pc_q(�l_[^cha�ch^omnls�fcn_l[nol_(�[h^�]ih^o]ncha�

mnlo]nol_^�chn_lpc_qm�qcnb�m[gjf_�l_mjih^_hnm*� Ob_�m_]ih^�jb[m_�om_m�nb_�ch`ilg[ncih�

a_h_l[n_^�ch�jb[m_�ih_�ni�^_p_fij�\inb�nb_�m]_h[lci%m&�[h^�nb_�]ihmnlo]n)l_f[n_^�

ko_mncihh[cl_*

<m�mn[n_^�jl_pciomfs(�ch�[h�_[lfc_l�M[h^[ff�[h^�Bc\mih�%-55,&�[lnc]f_�nb_s�

l_]igg_h^_^�Al_^lc]emih$m�lcail�[h^�^_jnb�ch�^_p_fijcha�m]_h[lcim*� Iih_nb_f_mm(�nb_s�

fiim_fs�`iffiq_^�bcm�m]_h[lci�[jjli[]b�ch�nb_cl�mno^s�i`�nb_�_nbc][f�^_]cmcih�g[echa�i`�

holm_m*� Ail�_r[gjf_(�nb_s�^c^�m_f_]n�<dt_h$m�%-544&�OK=�[m�nb_cl�ila[hctcha�mnlo]nol_�

%O[me�-*.&(�om_�g_^c][f�ch^omnls�fcn_l[nol_�%O[me�-*0&(�[h^�]ih^o]n�[�jl_)n_mn�i`�nb_�

m]_h[lci+ko_mncihh[cl_�qcnb�[^gchcmnl[nilm�[h^�holm_m�%O[me�.*4&*� Alig�nb_cl�-55-�

[lnc]f_(�cn�[jj_[lm�M[h^[ff�[h^�Bc\mih�^c^�hin�]ih^o]n�chn_lpc_qm�qcnb�[�m[gjf_�i`�holm_m�

jlcil�ni�^_p_fijcha�nb_�m]_h[lci�[h^�ko_mncihh[cl_�cn_gm�%O[me�-*1&*� Obcm�ip_lmcabn�g[s�

b[p_�mcahc`c][hnfs�^cgchcmb_^�nb_�l_f_p[h]_�[h^�g_[hcha`ofh_mm�i`�nb_�m]_h[lcim�[h^
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ko_mncihh[cl_(�[�ai[f�i`�nb_clm�`il�nb_�^_mcah�jb[m_�i`�nb_�mno^s�%j*� --0&*� Nig_�gchil�

]b[ha_m�q_l_�g[^_�ni�nb_�chmnlog_hn�`iffiqcha�nb_�jl_)n_mn�%O[me�.*4&7�[f\_cn(�nb_�`[]n�nb[n�

nb_�m]_h[lcim�[h^�ko_mncihh[cl_�cn_gm�q_l_�^_p_fij_^�jlcg[lcfs�\s�nb_�l_m_[l]b_lm�

^cgchcmb_m�nb_�ch^o]ncp_�mjclcn�i`�\inb�<dt_h$m�%-544(-55-&�[h^�Al_^lc]emih$m�%-542&�

g_nbi^ifiac_m*

Obcm�^cmm_ln[ncih�mno^s�mioabn�ni�`iffiq�\inb�<dt_h$m�[h^�_mj_]c[ffs�Al_^lc]emih$m�

g_nbi^ifiac][f�l_]igg_h^[ncihm*� Dh�`[]n(�Acaol_�2�q[m�nb_�li[^�g[j�`il�nb_�

^_p_fijg_hn�i`�nb_�l_m_[l]b�mno^s*� O[me�hog\_lm�q_l_�[mmcah_^�ni�nb_�mn_jm�ch�

Al_^lc]emih$m�m]_h[lci�g_nbi^ifias*� O[mem�-*-�nblioab�-*1�i]]oll_^�^olcha�nb_�

ch`ilg[ncih�a[nb_lcha�jb[m_�i`�nb_�l_m_[l]b(�[h^�n[mem�.*-�nblioab�.*4�q_l_�j_l`ilg_^�

^olcha�nb_�chmnlog_hn�̂ _p_fijg_hn�jb[m_*� Ob_�`iffiqcha�j[l[al[jbm�ionfch_�nb_�l_m_[l]b�

mnl[n_as�_gjfis_^*

Kb[m_�-6� Dh`ilg[ncih�B[nb_lcha�

O[me�-*-6� >ihmnlo]n�D^_hnc`c][ncih

Nnih_�%-534&�^_`ch_m�]ihmnlo]nm�[m� nb_�\[mc]�_f_g_hnm�om_^�ch�nb_�]ihmnlo]ncih�i`�

m]c_hnc`c]�nb_ilc_m �%j*�./&*� Nnih_�_gjb[mct_m�nb[n�]ihmnlo]nm�][hhin�\_�^cl_]nfs�i\m_lp_^7�

chmn_[^(�nb_s�[l_�chp_hn_^�\s�nb_�l_m_[l]b_l�[h^�gomn�\_�mno^c_^�ch^cl_]nfs�\s�[mecha�

ko_mncihm(�i\m_lpcha�\_b[pcil(�[h^�mi�ih*� Al_^lc]emih�%-542&�\_achm�bcm�m]_h[lci�

g_nbi^ifias�[jjli[]b�\s�c^_hnc`scha�nb_�]ihmnlo]n�ni�\_�g_[mol_^�%m__�Acaol_�2(�O[me�

-*-&*� Ail�_r[gjf_(�Al_^lc]emih�[h^�Hcn]b_ff�%-540&�]bim_�nb_�]ihmnlo]n�

]igjl_b_hmcp_h_mm�ch�nb_cl�mno^s�i`�nb_�mnl[n_ac]�^_]cmcih�g[echa�jli]_mm�[h^�^_`ch_^�cn�

[m� nb_�_rn_hn�ni�qbc]b�[h�ila[hct[ncih�[nn_gjnm�ni�\_�_rb[omncp_�il�ch]fomcp_�ch�g[echa�

[h^�chn_al[ncha�mnl[n_ac]�^_]cmcih �%j*�0,.&*

Ob_�]_hnl[f�]ihmnlo]n�ch�nbcm�mno^s�q[m�nb_�_hpclihg_hn[f�_nbc]�[mmi]c[n_^�qcnb�nb_�

^_]cmcih�]ih]_lhcha�biq�b[t[l^iom�q[mn_�cm�b[h^f_^*� Eih_m�%-55-&�[]ehiqf_^a_m�nb[n�

hog_liom�[onbilm�b[p_�igcnn_^�^_`chcha�nb_�_nbc]m�]ihmnlo]n�ch�nb_cl�qlcncham�[\ion
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_nbc][f�^_]cmcih�g[echa�%_*a*(�?o\chmes�#�Gie_h(� -5457�Ol_pchi(�-5427�fce_qcm_�M[h^[ff�

#�Bc\mih(� -55-�[h^�Folf[h^(� -551�^c^�hin�̂ _`ch_�_nbc][f�^_]cmcih&*� Ob_�_hpclihg_hn[f�

_nbc]�]ihmnlo]n�q[m�chp_mnca[n_^�[h^�^_`ch_^�_[lfc_l�ch�nb_�jlijim[f�%m__�nb_�m_]ncih�ncnf_^�

 C[t[l^iom�R[mn_q[n_l�Ol_[ng_hn�[m�[h�@nbc][f�?_]cmcih &�qcnb�nb_�gimn�_nbc][f�

^_]cmcihm�\_cha�^_`ch_^�[m�nbim_�nb[n�qiof^�jl_m_hn�nb_�f_[mn�[giohn�i`�b[lg�ni�j_ijf_�

[h^�ni�`cmb�[h^�q[n_l`iqf�%c*_*(�ni�j_lmihm�[h^�hihj_lmihm&*

O[me�-*.6� Jla[hctcha�Nnlo]nol_

Al_^lc]emih�%-542&�hin_m�nbcm�mn_j�[fmi�h__^m�ni�n[e_�jf[]_�_[lfs�ch�nb_�l_m_[l]b�

jli]_mm�mi�nb[n�nb_�mnlo]nol_�][h�^cl_]n�nb_�chn_lpc_qm�[h^�chmnlog_hn�̂ _p_fijg_hn� Ob_�

_rn_h^_^�nb_ils�i`�jf[hh_^�\_b[pcil�%OK=&�q[m�]bim_h�_[lfs�[m�nb_�mno^s$m�nb_il_nc][f�

\[m_�[h^�ila[hctcha�mnlo]nol_*� <dt_h$m�%-544(-55-&�nb_ils�q[m�]bim_h�\_][om_�cn�%[&�b[^�

mnliha�nb_il_nc][f�oh^_ljchhcham(�%\&�b[^�\__h�jl_pciomfs�om_^�\s�nqi�l_m_[l]b_lm�ni�

mno^s�ila[hct[ncih[f�_nbc][f�^_]cmcih�g[echa(�%]&�b[^�[�l_f[ncp_fs�_rn_hmcp_�mnl_[g�i`�

_gjclc][f�qile�ni�mo\mn[hnc[n_�nb_�nb_ils(�[h^�%^&�gimn�cgjiln[hnfs(�cn�]iof^�][jnol_�nb_�

ch^cpc^o[f�[h^�mcno[ncih[f�`[]nilm�cgj[]ncha�_nbc][f�^_]cmcih�g[echa*

O[mem� -*/�[h^�-*06� Gcn_l[nol_�M_pc_q�[h^�M_[^cha

Ob_m_�nqi�n[mem�l_kocl_^�chn_hmcp_�ch`ilg[ncih�a[nb_lcha*� Ob_�fcn_l[nol_�l_pc_q_^�

`il�nbcm�mno^s�][g_�`lig�nb_�`c_f^m�i`�ila[hct[ncih[f�m]c_h]_�%_mj_]c[ffs�ila[hct[ncih[f�

\_b[pcil�[h^�mnl[n_ac]�g[h[a_g_hn&(�mi]c[f�jms]bifias(�_hpclihg_hn[f�m]c_h]_m(�[h^�

ch^omnlc[f�_hach__lcha*� Nig_�i`�nb_�g_n[f�`chcmbcha�ch^omnls�jo\fc][ncihm�l_pc_q_^�

ch]fo^_^�Achcmb_lm�H[h[a_g_hn*�H_n[f�Achcmbcha*�Eiolh[f�i`�<cl�Kiffoncih�>ihnlif�

<mmi]c[ncih*�C[t[l^iom�R[mn_�[h^�C[t[l^iom�H[n_lc[fm(�[h^�Kf[ncha�[h^�Nol`[]_�

Achcmbcha*� Ko\fc][ncihm�`lig�nb_�>_hn_l�̀ il�@hpclihg_hn[f�M_m_[l]b�Dh`ilg[ncih(�[h�

@K<�Kiffoncih�Kl_p_hncih�M_m_[l]b�=l[h]b�fi][n_^�ch�>ch]chh[nc(�Jbci(�q_l_�[fmi�

b_fj`of*
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O[me�-*16� Nnlo]nol_^�Dhn_lpc_qm

Phmnlo]nol_^�chn_lpc_qm�q_l_�`clmn�]ih^o]n_^�qcnb�g[h[a_lm�_gjfis_^�\s�mcr�

^c``_l_hn�I_\l[me[�g_n[f�`chcmbcha�ila[hct[ncihm*� Ob_�chn_lpc_qm�q_l_�chp[fo[\f_�[h^�

al_[nfs�^_n_lgch_^�nb_�^cl_]ncih�i`�nb_�l_m_[l]b�mno^s*� <fiha�qcnb�nb_�chn_lpc_qm(�niolm�

i`�nb_�`clgm$�ij_l[ncihm�q_l_�b_fj`of�ch�oh^_lmn[h^cha�nb_�[]ncpcnc_m�j_l`ilg_^�\s�g_n[f�

`chcmbcha�`clgm�[h^�nb_�nsj_�i`�_hpclihg_hn[f�cmmo_m�cgj[]ncha�nb_cl�ij_l[ncihm*� Aiol�

gihnbm�f[n_l(�mnlo]nol_^�chn_lpc_qm�qcnb�nb_m_�m[g_�g_n[f�`chcmbcha�g[h[a_lm�q_l_�

]ih^o]n_^*� <]]il^cha�ni�chn_lpc_qm�qcnb�_hpclihg_hn[f� _hach__lm(�q[mn_q[n_l�nl_[ng_hn(�

g[n_lc[f�b[h^fcha�[h^�mnil[a_(�b[t[l^iom�q[mn_�^cmjim[f(�[h^�chp_hnils�[h^�l_]il^�

e__jcha�q_l_�mig_�i`�nb_�_hpclihg_hn[f�cmmo_m�i`�]ih]_lh�`il�g_n[f�`chcmb_lm*

Kb[m_�.6� Dhmnlog_hn�?_p_fijg_hn�

O[mem�.*-*.*.�[h^�.*/6� N]_h[lci�?_p_fijg_hn�Pmcha�Dh^omnls�Dh`ilg[ncih

Aiffiqcha�nb_�mnlo]nol_^�chn_lpc_qm�[h^�l_pc_q�i`�ch^omnls�fcn_l[nol_(�[�]lcnc][f�

^_]cmcih�q[m�g[^_�]ih]_lhcha�nb_�^_j_h^_hn�p[lc[\f_7�nb[n�b[t[l^iom�q[mn_q[n_l�

nl_[ng_hn�qiof^�\_�]_hnl[f�ni�nb_�^_]cmcih�m]_h[lci*� C[t[l^iom�q[mn_q[n_l�nl_[ng_hn�cm�[�

g[dil�ij_l[ncih[f�cmmo_�`il�g[hs�g_n[f�`chcmbcha�]igj[hc_m*� Dn�cm�hin�oh]iggih�`il�[�

jf[hn�ni�_r]__^�cnm�^cm]b[la_�l_kocl_g_hnm�%PN@K<(�-55.&�[h^�g_n[f�`chcmbcha�mojjfc_lm�

l_jiln_^�[�mcahc`c][hn�ch]l_[m_�i`�q[mn_q[n_l�_kocjg_hn�m[f_m�`lig� -55/�ni� -550�

%NAHM=(� -551&*� Gce_qcm_(�q[mn_q[n_l�nl_[ng_hn�cm�[h�ij_l[ncih[f� cmmo_�nb[n�l_kocl_m�

]ihmn[hn�gihcnilcha�[h^�_p[fo[ncih*� =[m_^�ih�nb_m_�l_[mihm(�cn�q[m�^_]c^_^�nb_�m]_h[lci�

jli\f_g�qiof^�l_kocl_�nb_�g_n[f�`chcmbcha�g[h[a_lm�ni�g[e_�[�^_]cmcih�]ih]_lhcha�nb_�

`off)ncg_�ij_l[ncih�i`�[�q[mn_q[n_l�nl_[ng_hn�msmn_g*� Oi�g[hcjof[n_�nb_�gil[f�chn_hmcns�

i`�nb_�m]_h[lci(�`iol�̂ c``_l_hn�m]_h[lcim�q_l_�qlcnn_h*� <a[ch�nb_�gil[f�chn_hmcns�i`�nb_�

cmmo_�p[lc_^�l_f[ncp_�ni�nb_�g[ahcno^_�i`�]ihm_ko_h]_m�`il�j_lmihm�[h^�hihj_lmihm�^o_�ni�

nb_�^cm]b[la_�i`�hih)nl_[n_^�b[t[l^iom�q[mn_q[n_l*
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Dhn_lpc_q�ch`ilg[ncih�]ih]_lhcha�nb_�^c``_l_hn�nsj_m�i`�b_[ps�g_n[fm�`ioh^�ch�

b[t[l^iom�q[mn_q[n_l�[fmi�q[m�ch]iljil[n_^�chni�nb_�`ch[f�^_]cmcih�m]_h[lci*

Nj_]c`c][ffs(�cn�q[m�^cm]ip_l_^�nb[n�nqi�i`�nb_�gimn�qc^_fs�ehiqh�[h^�^[ha_liom�g_n[fm�

`il�j_ijf_�[h^�hihj_lmihm�[l_�hc]e_f�[h^�][^gcog*� =[m_^�ih�nbcm�^cm]ip_ls(�nb_�m]_h[lci�

`i]om_^�ih�[�g_n[f�`chcmbcha�]igj[hs�mj_]c[fctcha�ch�hc]e_f�[h^�][^gcog�jf[ncha*

O[mem�.*0*.*3*�[h^�.*46� Rlcn_*�Kl_)n_mn(�[h^�M_`ch_�N]_h[lcim

Dn�q[m�^_]c^_^�nb[n�nbcm�mno^s|m�^_]cmcih�m]_h[lcim�qiof^�hin�\_�[m�_rn_hmcp_�[m�

Al_^lc]emih$m� `cp_)j[a_�%mchaf_�mj[]_^&�^_]cmcih�m]_h[lci*� M[nb_l(�nb_s�qiof^�\_�mcgcf[l�

ni�nb_�.�ni�0 �j[l[al[jb�fiha�m]_h[lcim�om_^�\s�M[h^[ff�[h^�Bc\mih�%-55-&�[h^�Alcntm]b_�

[h^�=_]e_l�%-540&*� Ob_�m]_h[lcim�h__^_^�ni�]ihn[ch�nqi�e_s�jc_]_m�i`�ch`ilg[ncih6� %[&�

\_fc_p[\f_(�m[fc_hn(�[h^�[]]ol[n_�ch^omnls)mj_]c`c]�ch`ilg[ncih�[h^�%\&� nb_�_hpclihg_hn[f�

]ihm_ko_h]_m�`il�j_lmihm�[h^�hihj_lmihm�^o_�ni�nb_�l_f_[m_�i`�ohnl_[n_^�b[t[l^iom�

q[mn_q[n_l*

?olcha�nb_�ohmnlo]nol_^�chn_lpc_qm(�[�g_n[f�`chcmbcha�_r_]oncp_yqbi�b[^�pcmcn_^�

g[hs�g_n[f�`chcmbcha�`[]cfcnc_m))�]ih`clg_^�nb[n�cn�q[m�p_ls�jimmc\f_�nb[n�mig_�g_n[f�

`chcmbcha�jf[hnm�^c^�IJO�ij_l[n_�nb_cl�q[mn_q[n_l�nl_[ng_hn�msmn_gm�[n�[ff�ncg_m*

M_[mihm�`il�nbcm�\_b[pcil�p[lc_^�qcnb�ih_�i`�mnliha_mn�l_[mihm�^o_�ni�nb_�]imn�i`�ij_l[ncha�

nb_�nl_[ng_hn�msmn_g�%_*a*(�_h_las�[h^�]b_gc][f�l_kocl_g_hnm&*� Obcm�^cf_gg[�\_][g_�nb_�

ila[hctcha�mnlo]nol_�`il�nb_�m]_h[lci*

<`n_l�nb_�ch^omnls�ch`ilg[ncih�q[m�jl_m_hn_^(�nb_�m]_h[lci�h__^_^�ni�\_�^_p_fij_^�

ni�_h]igj[mm�nb_�gil[f�chn_hmcns�ch`ilg[ncih�%c*_*(�g[ahcno^_�i`�]ihm_ko_h]_m�`il�\inb�

j_lmihm�[h^�hihj_lmihm&*� Obcm�q[m�^ih_�\s�nl[]echa�nb_�ohnl_[n_^�b[t[l^iom�q[mn_q[n_l�

[m�cn�q[m�^cm]b[la_^�ni�nb_�jo\fc]fs�iqh_^�nl_[ng_hn�qilem�%KJOR&*� <m�gimn�i`n_h�

i]]olm(� [`n_l�nb_�KJOR�nl_[nm�qb[n�cn�[mmog_m�ni�\_�hihb[t[l^iom�q[n_l(�cn�nb_h�l_f_[m_m�

cn�chni�[�fi][f�q[n_l�mojjfs�%_*a*(�f[e_(�lcp_l(�mnl_[g(�i]_[h(�_n]*&*� <m�nbcm�jichn�ch�nb_�

m]_h[lci(�cn�q[m�jimmc\f_�ni�chn_ld_]n�[h^�g[hcjof[n_�nb_�gil[f�chn_hmcns�ch`ilg[ncih*



+(

Kl_)n_mn�H[hcjof[ncih�>b_]em

Ob_�`clmn�̂ l[`nm�i`�nb_�`iol�m]_h[lcimy�[]]igj[hc_^�\s�nqi�ko_mncihm�_p[fo[ncha�

qb_nb_l�nb_�mcno[ncih�q[m�jl_m_hncha�al_[n(�mig_(�gchil(�il�hi�b[lg�ni�j_lmihm�[h^�

hihj_lmihm�%c*_*(�nb_�ko_mncihm�[me_^� Oi�qb[n�_rn_hn�^i_m�nb_�]oll_hn�q[mn_q[n_l�

nl_[ng_hn�msmn_g�jl_m_hn�b[lg�ni�j_ijf_; �[h^� Oi�qb[n�_rn_hn�̂ i_m�nb_�]oll_hn�

q[mn_q[n_l�nl_[ng_hn�msmn_g�jl_m_hn�b[lg�ni�`cmb�[h^�q[n_l`iqf; &y�q_l_�jl_)n_mn_^*�

Ac`n__h�oh^_lal[^o[n_�\omch_mm�mno^_hnm�l_[^domn�ih_�i`�nb_�`iol�m]_h[lcim�qcnb�[�nin[f�i`�

2,�mno^_hnm�_p[fo[ncha�nb_�chn_hmcns�i`�b[lg`of�]ihm_ko_h]_m�`il�j_lmihm�[h^�hihj_lmihm*

=s�]igj[lcha�g_[h�p[fo_m�`il�_[]b�i`�nb_�m]_h[lci$m�nqi�ko_mncihm(�nb_�

g[hcjof[ncih�]b_]e�l_p_[f_^�nb[n�[ff�nb_�m]_h[lcim�q_l_�j_l]_cp_^�ni�\_�jl_m_hncha�[�al_[n�

[giohn�i`�b[lg�ni�j_lmihm�[h^�hihj_lmihm(�hi�g[nn_l�nb_�m]_h[lci*� Nno^_hnm$�]igg_hnm�

ch]fo^_^6�  Dn�gcabn�m__g�fce_�hi)ni)gchil�b[lg�ni�\_ach�qcnb(�\on�qb_h�cn�]ihncho_m�ih�

[h^�ih(�nb_�^[ha_l�ch]l_[m_m7�@p_h�c`�hinbcha�cm�b[jj_hcha�ni�bog[hm�s_n(�c`�cn�cm�ecffcha�

`cmb�[h^�q[n_l`iqf�cn�jli\[\fs�b[m�[h�_``_]n�ih�bog[hm7�[h^�Gi][f�j_ijf_$m�q[n_l�g[s�hin�

\_�boln�\on�ch^cpc^o[fm�^iqh�nb_�lcp_l�g[s�\_* � Ob_m_�nsj_�i`�l_mjihm_m�ch^c][n_^�nb[n�

nb_�_f_g_hnm�i`�ncg_�[h^�jf[]_�h__^_^�ni�\_�]ihnliff_^�ch�nb_�m]_h[lcim*

<`n_l�g[echa�mig_�]b[ha_m�ni�nb_�m]_h[lcim�[h^�nqi�[]]igj[hscha�ko_mncihm(�nb_�

m_]ih^�g[hcjof[ncih�]b_]e�q[m�[^gchcmn_l_^�ni�[�h_q�m[gjf_�i`�2/y�jlcg[lcfs�

oh^_lal[^o[n_y�\omch_mm� mno^_hnm*� @[]b�j[lnc]cj[hn�l_[^�[h^�_p[fo[n_^�ih_�i`�nb_�`iol�

m]_h[lcim*� Ob_�ko_mncihm�hiq�[me_^� Oi�qb[n�̂ _al__�cm�nb_�ohnl_[n_^�q[mn_q[n_l�

]oll_hnfs�jl_m_hncha�b[lg�ni�j_ijf_�ch�piol�]iggohcns;�[h^�Oi�qb[n�̂ _al__�cm�nb_�

ohnl_[n_^�q[mn_q[n_l�]oll_hnfs�jl_m_hncha�b[lg�ni�`cmb�[h^�q[n_l`iqf�chb[\cncha�Mcp_l�

H; � Ob_�ko_mncihm�q_l_�g_[mol_^�omcha�[�3�jichn�m][f_�qcnb�[h]bilm�i`�f9hi�b[lg�[h^�

39_rnl_g_�b[lg*

<h�ohj[cl_^�n)n_mn�q[m�om_^�ni�_p[fo[n_�\_nq__h�m]_h[lci�^c``_l_h]_m�`clmn�`il�nb_�

j_lmih�nl_[ng_hn�[h^�nb_h�`il�nb_�hihj_lmih�nl_[n_g_hn�%m__�Acaol_�1�`il�m]_h[lci



+)

]igjimcncihm&*� Ail�_r[gjf_(�`il�nb_�b[lg�ni�j_lmih�nl_[ng_hn(�m]_h[lci�-�q[m�]igj[l_^�

ni�m]_h[lcim�.(/(�[h^�0*� Ob_�m[g_�]igj[lcmih�q[m�^ih_�`il�nb_�b[lg�ni�hihj_lmih�

nl_[ng_hn� Hil_�mj_]c`c][ffs(�\inb�m]_h[lci�-�[h^�m]_h[lci�.�l_]_cp_^�nb_�bcab�[giohn�i`�

j_lmih�b[lg�nl_[ng_hn(�\on�ihfs�m]_h[lci�.�]ihn[ch_^�[�bcab�[giohn�i`�hihj_lmih�b[lg*�

Ail�nb_�g[hcjof[ncihm�ni�\_�mo]]_mm`of(�m]_h[lci�-�[h^�m]_h[lci�.�h__^_^�ni�^c``_l�ihfs�ih�

nb_�hihj_lmih�nl_[ng_hn

=_][om_�[ff�\_nq__h�m]_h[lci�^c``_l_h]_m�q_l_�mcahc`c][hn�%w8*,1&(�[�Acmb_l$m�

Klin_]n_^�G_[mn�Ncahc`c][hn�?c``_l_h]_�jimn�bi]�[h[fsmcm�q[m�om_^�ni�_p[fo[n_�nb_�

mcahc`c][hn�]igj[lcmihm�%m__�>ib_h�#�>ib_h(�-54/&*� Ail�nb_�j_lmih�nl_[ng_hn(�

mcahc`c][hn�^c``_l_h]_m�q_l_�`ioh^�\_nq__h�m]_h[lci�-�[h^�m]_h[lci�/�%g_[h�

^c``_l_h]_9-*/5(�w9*,.&(�m]_h[lci�-�[h^�m]_h[lci�0�%g_[h�^c``_l_h]_9�.*13(�w9*,,,-&(�

m]_h[lci�.�[h^�m]_h[lci�/�%g_[h�^c``_l_h]_m�-*/2(�j9*,0&�[h^�`il�m]_h[lci�.�[h^�m]_h[lci�

0�%g_[h�^c``_l_h]_�9�.*1/(�w9*,,,-&*� <m�jimcn_^(�hi�̂ c``_l_h]_m�q_l_�`ioh^�\_nq__h�

m]_h[lcim� -�[h^�.�%\inb�]ihn[ch_^�bcab�b[lg�ni�j_lmihm&�[h^�\_nq__h�m]_h[lcim�/�[h^�0�

%\inb�jl_m_hn_^�fiq�b[lg�ni�j_lmihm&*� Dh�mogg[ls(�nb_�b[lg�ni�j_lmih�g[hcjof[ncih�q[m�

^__g_^�mo]]_mm`of�\[m_^�ih�Acmb_l$m�jimn�bi]�[h[fsmcm*

Acmb_l$m�jimn�bi]�[h[fsmcm�q[m�om_^�[fmi�ni�[h[fst_�nb_�hihj_lmih�nl_[ng_hn�

_``_]nm*� Ob_�l_mofnm�mojjiln_^�mcahc`c][hn�^c``_l_h]_m�\_nq__h�m]_h[lcim� -�[h^�.�%g_[h�

^c``_l_h]_9�.*-1(�w9*,,-.&(�m]_h[lcim� -�[h^�/�%g_[h�^c``_l_h]_9.*3.(�w8*,,,-&(�m]_h[lcim�

.�[h^�0�%g_[h�^c``_l_h]_9/*--(�w8*,,,-&(�[h^�m]_h[lcim�/�[h^�0�%g_[h�^c``_l_h]_9/*24(�

w8*,,,-&*� <a[ch�[m�jimcn_^(�hi�mcahc`c][hn�̂ c``_l_h]_m�q_l_�`ioh^�\_nq__h�m]_h[lcim� -�

[h^�0�%\inb�jl_m_hn_^�fiq�b[lg�ni�hihj_lmihm&�il�\_nq__h�m]_h[lcim�.�[h^�/�%\inb�

jl_m_hn_^�bcab�b[lg�ni�hihj_lmihm&*� Dh�mogg[ls(�nb_�[h[fsmcm�[a[ch�ch^c][n_^�mo]]_mm`of�

g[hcjof[ncihm�i`�nb_�hihj_lmih�]ih^cncih*

=[m_^�ih�nb_�l_mofnm�i`�nbcm�g[hcjof[ncih�]b_]e(�nb_�m]_h[lcim�q_l_�l_[^s�`il�

ch]fomcih�ch�`ch[f�chmnlog_hn*� Ob_�bcab)bcab�chn_hmcns�m]_h[lci�.�%c*_*(�bcab�g[ahcno^_�i`



+*

]ihm_ko_h]_m�`il�\inb�j_lmih�[h^�hihj_lmih�pc]ncgm&�om_^�ch�nb_�`ch[f�chmnlog_hn�l_[^�[m�

`iffiqm6

>igj[hs�A�b[m�\__h�ch�nb_�g_n[f�`chcmbcha�ch^omnls�`il�/,�s_[lm�[h^�mj_]c[fct_m�
ch�hc]e_f�[h^�][^gcog�jf[ncha�`il�]fc_hnm�ch�[ �̀ cp_)mn[n_�[l_[*� Tio�b[p_�\__h�
_gjfis_^�qcnb�nb_�]igj[hs�`il�mig_�ncg_�[h^�l_]_hnfs�q_l_�h[g_^�cnm� `clmn�
@hpclihg_hn[f�@hach__l*� Jh_�i`�siol�jlcg[ls�^onc_m�cm�ni�ip_lm__�nb_�jf[hn$m�
q[mn_q[n_l�nl_[ng_hn�msmn_g*�Ob_�]igj[hs$m�q[mn_q[n_l�msmn_g�q[m�jl_pciomfs�
oh^_l�nb_�moj_lpcmcih�[h^�^cl_]ncih�i`�nb_�B_h_l[f�H[h[a_l*� Pjih�chmj_]ncih�i`�
nb_�msmn_g(�sio�^cm]ip_l�nb[n�[�f[la_�pifog_�i`�q[mn_q[n_l�cm�hin�\_cha�nl_[n_^�
\_`il_�cn�cm�^cm]b[la_^*� Tio�\lcha�nbcm�]ih]_lh�ni�nb_�B_h_l[f�H[h[a_l�[h^�b_�
l_mjih^m�\s�m[scha�nb[n�\_][om_�cn�]imnm�[�fin�ni�ij_l[n_�nb_�q[mn_q[n_l�nl_[ng_hn�
msmn_g(�cn�cm�nolh_^�i``�ohf_mm�pcmcnm�\s� ionmc^_lm �[l_�_rj_]n_^*� Ob_l_`il_(�nb_�
ohnl_[n_^�q[mn_q[n_l�cm�^cm]b[la_^�^cl_]nfs�ni�nb_�jo\fc]fs�iqh_^�nl_[ng_hn�qilem�
%KJOR&*

<`n_l�nb_�KJOR�jli]_mm_m�nb_�q[n_l�cn�cm�l_f_[m_^�chni�Mcp_l�H*� Tio�l_][ff�
s_mn_l^[s$m� -,�i$]fi]e�h_qm�]ip_lcha�[�mnils�[\ion�[�B[g_(�Acmb(�[h^�K[lem�mno^s�
nb[n�`ioh^�[�mcahc`c][hn�hog\_l�i`�̀ cmb�[h^�q[n_l`iqf�chb[\cncha�Mcp_l�H�[m�
b[pcha�[\hilg[ffs�bcab�hc]e_f�[h^�][^gcog�f_p_fm�[h^�q_l_�^scha�i`�ohehiqh�
][om_m*� Mcp_l�H�cm�nb_�miol]_�`il�siol�]iggohcns$m�^lchecha�q[n_l*� Dhn_l_mnchafs(�
f[mn�q__e$m�h_qmj[j_l�l_jiln_^�[�mno^s�]ih^o]n_^�dichnfs�\s�nb_�@hpclihg_hn[f�
Klin_]ncih�<a_h]s�[h^�nb_�I[ncih[f�>[h]_l�Dhmncnon_�ch^c][ncha�nb[n�siol�[l_[$m�
^lchecha�q[n_l�]ihn[ch_^�bcab�]ih]_hnl[ncihm�i`�b_[ps�g_n[fm(�_mj_]c[ffs�hc]e_f�
[h^�][^gcog(�[h^�ip_l[ff�][h]_l�l[n_m�q_l_�mo\mn[hnc[ffs�bcab_l�ch�nb_�[l_[�nb[h�
ch�nb_�l_mn�i`�nb_�]iohnls*

<ff�`iol�m]_h[lcim�[l_�ch]fo^_^�ch�nb_�<jj_h^cr*

O[mem�.*1�[h^�.*26� Rlcn_�[h^�N_f_]n�Lo_mncihh[cl_�Dn_gm

<dt_h�[h^�Acmb\_ch�%-54,&�g_nbi^c][ffs�ionfch_^�nb_�mn_jm�ch�]ihmnlo]ncha�[�

ko_mncihh[cl_�ni�[mm_mm�nb_�nb_ils�i`�l_[mih_^�[]ncih�`il�̂ c``_l_hn�\_b[pcilm�[h^�

\_b[pcil[f�chn_hncihm*� <dt_h�%-544(-55-&�[fiha�qcnb�M[h^[ff�[h^�Bc\mih�%-55-&�[h^�

Folf[h^�%-551&�[fmi�q_l_�]ihmofn_^�]ih]_lhcha�ko_mncihh[cl_�mnlo]nol_�[h^�cn_g�

^_p_fijg_hn�[h^�]ihmnlo]ncih*� <m�ola_^�\s�<dt_h�[h^�Acmb\_ch�%-54,&(�nb_�I_\l[me[�

g_n[f�`chcmbcha�g[h[a_lm�al_[nfs�ch`fo_h]_^�nb_�ch]fomcih�i`�j[lnc]of[l�_f_g_hnm�ch�nb_�

ko_mncihh[cl_*� Ob_�j[lnc]of[l�cn_gm�[h^�nb_cl�g_[mol_g_hn�[l_�`ioh^�ch�nb_�H_[mol_g_hn�

i`�Q[lc[\f_m� m_]ncih*



++

O[mem�.*3�[h^�.*46� Kl_)n_mn�[h^�M_`ch_�Lo_mncihm

Ob_�chmnlog_hn�%c*_*(�m]_h[lci�[h^�ko_mncihh[cl_�cn_gm&�q[m�jl_)n_mn_^�qcnb�[�

m[gjf_�i`�̀ cp_�I_\l[me[�g_n[f�`chcmbcha�g[h[a_lm*� <m�mn[n_^�ch�[�]ip_l�f_nn_l�

[]]igj[hscha�nb_�chmnlog_hn(�nb_�g[h[a_lm�q_l_�[me_^�ni� %-&�ncg_�biq�fiha�cn�n[e_m�

sio�ni�]igjf_n_�nb_�molp_s(�[h^�%.&�l_]il^�mig_�i`�nb_�nbioabnm�sio�b[^�qbcf_�sio�q_l_�

]igjf_ncha�nb_�molp_s* � <]]il^cha�ni�nb_�I_\l[me[�g[h[a_lm(�nb_�molp_s�niie�\_nq__h�

.,).1�gchon_m�ni�]igjf_n_*� Obl__�i`�nb_�`cp_�g[h[a_lm�]igg_hn_^�nb[n�nb_�molp_s�q[m�

p_ls�chn_l_mncha�[h^�nb[n�nb_s�qiof^�fce_�ni�m__�[�]ijs�i`�nb_�mno^s$m�`ch[f�l_mofnm*� Jh_�

g[h[a_l�nbioabn� mig_�ko_mncihm�m__g_^�[m�c`�nb_l_�q_l_�nii�g[hs�]bic]_m�ch�nb_�m][f_* �

Obcm�mno^s�om_^�[�m_p_h)jichn�Gce_ln�m][f_�`ioh^�ch�g[hs�\_b[pcil[f�m]c_h]_�l_m_[l]b�

mno^c_m7�nb_l_`il_(�nb_�m_p_h)jichn�m][f_�q[m�l_n[ch_^*� <�`_q�inb_l�gchil�]b[ha_m�%_*a*(�

nsjial[jbc][f�ip_lmcabnm&�q_l_�g[^_�\[m_^�ih�nb_�g[h[a_lm$�]igg_hnm*

Ob_�jl_]__^cha�j[l[al[jbm�^_n[cf_^�nb_�g_nbi^ifias�[h^�jli]_^ol_m�`iffiq_^�

jlcil�ni�g[cfcha�nb_�molp_s�ni�nb_�h[ncih[f�m[gjf_�i`�g_n[f�`chcmbcha�g[h[a_lm*� Dh�\lc_`(�

nbcm�mno^s�_gjfis_^�[�`c_f^�l_m_[l]b�^_mcah�oncfctcha�gofncjf_�m[gjfcha�miol]_m*� ?olcha�

nb_�ch`ilg[ncih�a[nb_lcha�mn[a_�i`�nb_�l_m_[l]b(�ch`ilg[f�[h^�`ilg[f�chn_lpc_qm�q_l_�

]ih^o]n_^�qcnb�I_\l[me[�g_n[f�`chcmbcha�]igj[hc_m*� Ob_m_�chn_lpc_qm�b_fj_^�ni�jlipc^_�

ch`ilg[ncih�nb[n�q[m�om_^�ni�oh^_lmn[h^�nb_�ch^omnls�%c*_*(�n_lgchifias(�b[t[l^iom�

q[mn_q[n_l�nl_[ng_hn�cmmo_m(�_n]*&(�qlcn_�nb_�̂ _]cmcih�m]_h[lcim�]ihn[ch_^�ch�nb_�`ch[f�

chmnlog_hn(�[h^�^_p_fij�[h^�l_`ch_�ko_mncihh[cl_�cn_gm*� Oqi�g[hcjof[ncih�]b_]em�

p_lc`scha�nb_�p[lscha�^_al__m�i`�gil[f�chn_hmcns�`il�nb_�`iol�m]_h[lcim�q_l_�[^gchcmn_l_^�

ni�ip_l�-.,�oh^_lal[^o[n_�\omch_mm�mno^_hnm*� <`n_l�qlcncha�nb_�m]_h[lcim�[h^�

ko_mncihh[cl_�cn_gm(�nb_�chmnlog_hn�q[m�jcfin_^�qcnb�`cp_�I_\l[me[�g_n[f�`chcmbcha�

g[h[a_lm*� =[m_^�ih�nb_m_�g[h[a_lm$�]igg_hnm(�[�`_q�]ill_]ncihm�[h^�]b[ha_m�q_l_�

g[^_�ni�nb_�chmnlog_hn*� Ob_�h_rn�j[l[al[jbm�ionfch_�nb_�jli]_^ol_m�n[e_h�ch�m_f_]ncha�

nb_�m[gjf_�[h^�[^gchcmn_lcha�nb_�chmnlog_hn�ni�nb_�m[gjf_�l_mjih^_hnm*



+,

N[gjf_�[h^�H[cf�Nolp_s�Kli]_^ol_m�

Pmcha�nb_�m]_h[lci�l_m_[l]b�^_mcah�l_kocl_m�[�f_p_f�i`�ch^omnls�mj_]c`c]cns�ni�g[e_�

nb_�m]_h[lcim�m[fc_hn�`il�nb_�l_mjih^_hnm*� Obcm�g[h^[n_^�nb[n�nb_�ila[hct[ncihm�m[gjf_^�

\_�`lig�nb_�m[g_�ch^omnls*� Ob_�g_n[f�`chcmbcha�ch^omnlsyqbc]b�`i]om_m�ih�nb_�]i[ncha�i`�

g_n[fm�[h^�ch]fo^_m�jli]_mm_m�mo]b�[m�_f_]nlijf[ncha(�^cj�a[fp[hctcha(�[h^�j[chnchay�q[m�

m_f_]n_^�[m�nb_�`i][f�ch^omnls*

Obcm�ch^omnls�%ND>�]i^_m�/03-�[h^�/035&�q[m�]bim_h�`il�[�hog\_l�i`�l_[mihm*�

Aclmn(�[m�g_hncih_^�_[lfc_l(�cn�cm�nb_�nbcl^�f[la_mn�jli^o]_l�i`�b[t[l^iom�q[mn_*� Ob_�
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Ob_�chmnlog_hn�q[m�g[cf_^�ni�252�g_n[f�`chcmbcha�g[h[a_lm7�[�l_gch^_l�][l^�q[m�
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ij_l[ncih�i`�[�q[mn_q[n_l�nl_[ng_hn�msmn_g*� Ob_�nqi�ko_mncihm�q_l_�hin�jl_m_hn_^�

nia_nb_l�[h^�nqi�^c``_l_hn�3)jichn�m][f_m�q_l_�om_^�ni�g_[mol_�nb_�cn_gm*� Ob_�`clmn�

[jj_[lcha�ko_mncih(�omcha�[�m][f_�l[hacha�`lig� f9p_ls�fcnnf_�ch`fo_h]_�ni�39al_[n�

ch`fo_h]_(�[me_^6�  Ciq�go]b�ch`fo_h]_�^i�sio�\_fc_p_�nb_�]imn�i`�ij_l[ncha�[�

q[mn_q[n_l�nl_[ng_hn�msmn_g�qiof^�b[p_�ih�[h�_hpclihg_hn[f�_hach__l|m�^_]cmcih�

]ih]_lhcha�q[mn_q[n_l�nl_[ng_hn; � Ob_�m_]ih^�[jj_[lcha�ko_mncih(�omcha�[�m][f_�

qb_l_\s� f9]igjf_n_fs�^cm[al__�[h^�39]igjf_n_fs�[al__(�[me_^�nb_�l_mjih^_hnm�ni�

ch^c][n_�nb_cl�f_p_f�i`�[al__g_hn�qcnb�nbcm�mn[n_g_hn� <m�nb_�_hpclihg_hn[f�_hach__l�i`�

>igj[hs�A(�nb_�]imn�i`�ij_l[ncha�[�q[mn_q[n_l�nl_[ng_hn�msmn_g�qiof^�ch`fo_h]_�gs�

^_]cmcih* � Ob_�nqi�cn_gm�q_l_�[p_l[a_^�sc_f^cha�nb_�`ch[f�]imn�g_[mol_*

Ob_�>lih\[]b�[fjb[�`il�nbcm�p[lc[\f_�q[m�*20(�[�mg[ff�cgjlip_g_hn�ip_l�[�`_q�

inb_l�mno^c_m�nb[n�b[p_�g_[mol_^�afi\[f�[h^�mj_]c`c]�j_l]_cp_^�\_b[pcil[f�]ihnlif�`[]nilm*�

Ail�_r[gjf_(�Folf[h^|m�%-551&�afi\[f�m][f_�jli^o]_^�[h�[fjb[�i`�*15�[h^�<dt_h�[h^�

?lcp_l�%-55-&�l_jiln_^�[fjb[m�i`�/2(�*1-(�*2/(�*23(�[h^�*32�`il�gil_�mj_]c`c]�]ihnlif�

`[]nilm�ch�nb_cl�mno^s�i`�f_cmol_�j[lnc]cj[ncih*
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K_lmih[f�Hil[f�J\fca[ncih

Obl__�cn_gm�̂ _p_fij_^�`il�nbcm�mno^s�ni�g_[mol_�nb_�l_mjih^_hnm|�`__fcham�i`�

j_lmih[f�gil[f�i\fca[ncih�q_l_�l_fc[\f_�_pc^_h]_^�\s�[h�[fjb[�i`�*41*� Ob_�cn_gm�mioabn�

ni�g_[mol_�nb_�l_mjih^_hnm|�`__fcham�i`�i\fca[ncih�niq[l^�nbl__�^c``_l_hn�_hncnc_m6�  <m�[h�

_hpclihg_hn[f�_hach__l(�D�b[p_�[�gil[f�i\fca[ncih�ni�g[e_�mol_�b[t[l^iom�q[mn_q[n_l�

`lig�g_n[f�`chcmbcha�ij_l[ncihm�^i_m�hin�b[lg�j_ijf_7�Dn�qiof^�\_�gil[ffs�qliha�`il�g_�

ni�[ffiq�nb_�^cm]b[la_�i`�ohnl_[n_^�b[t[l^iom�q[mn_q[n_l�`lig�g_n[f�`chcmbcha�ij_l[ncihm�

chni�[�KJOR7�[h^�<m�[h�_hpclihg_hn[f�_hach__l(�D�b[p_�[�gil[f�i\fca[ncih�ni�g[e_�mol_�

b[t[l^iom�q[mn_q[n_l�̀ lig�g_n[f�`chcmbcha�ij_l[ncihm�^i_m�hin�b[lg�`cmb�[h^�q[n_l`iqf �

%f9]igjf_n_fs�^cm[al__�[h^�39]igjf_n_fs�[al__&*� M[h^[ff�[h^�Bc\mih�%-55-&�ihfs�om_^�

ih_�cn_g�ni�[mm_mm�j_lmih[f�gil[f�i\fca[ncih7�biq_p_l(�Folf[h^�%-551&�l_jiln_^�[h�[fjb[�

i`�*3-� `il�b_l�nbl__�j_lmih[f�gil[f�i\fca[ncih�cn_gm*� Ob_l_`il_�[m�[�h_ijbsn_�m][f_�cn�

[jj_[lm�ni�\_�kocn_�l_fc[\f_*

Ni]c[f�?_mcl[\cfcns�>ihnlif�Q[lc[\f_

Ni]c[f�^_mcl[\cfcns�b[m�\__h�`ioh^�ni�\_�[h�cgjiln[hn�p[lc[\f_�`il�ila[hct[ncih[f�

_nbc]m�l_m_[l]b�mno^c_m�^o_�ni�nb_cl�m_hmcncp_�h[nol_�[h^�b_[ps�l_fc[h]_�ih�m_f`)l_jiln�

chmnlog_hnm�%M[h^[ff�#�A_lh[h^_m(�-55-&*� Gce_qcm_(�mig_�\_fc_p_�nb[n�mi]c[f�^_mcl[\cfcns�

cm�i`�chn_l_mn�[m�[�p[lc[\f_�ch�cnm�iqh�lcabn�%_*a*(�B[hmn_l(�C_hh_mm_s�#�Gonb[hm(� -54/7�

U_l\_�#�K[ofbom(� -543&*� J`�nb_�`_q�ila[hct[ncih[f�m]c_h]_�mno^c_m�nb[n�b[p_�[mm_mm_^�nb_�

mi]c[f�^_mcl[\cfcns�_``_]n(�gimn�b[p_�om_^�nb_�H[lfiq_)>liqh_�m][f_*� =_][om_�inb_l�

mi]c[f�^_mcl[\cfcns�m][f_m�^i�_rcmn�%`il�[�mogg[ls�i`�nb_g�m__�K[ofbom(�-55-&(�M[h^[ff�[h^�

A_lh[h^_m�%-55-&�^c^�hin�l_]igg_h^�omcha�nb_�H[lfiq_)>liqh_�m][f_�\_][om_�cn�g[s�

oh^_l_mncg[n_�nb_�l_f[ncihmbcj�\_nq__h�nb_�mi]c[f�^_mcl[\cfcns�_``_]n�[h^�nb_�]ihmnlo]nm�i`�

mno^s*

K[ofbom�%-540(� -544(-55-&�i``_l_^�[�g_[mol_�%c*_*(�nb_�=[f[h]_^�Dhp_hnils�i`�

?_mcl[\f_�M_mjih^cha�)�=D?M&�nb[n�^_]iojf_^�nb_�mi]c[f�^_mcl[\cfcns�\c[m�chni�nqi



,)

]ihmnlo]nm6� m_f`)^_]_jncp_�jimcncpcns�[h^�cgjl_mmcih�g[h[a_g_hn*� Obcm�m_f`�p_lmom�inb_l�

^_]_jncih�jlipc^_m�[^^cncih[f�ch`ilg[ncih�[\ion�nb_�ch^cpc^o[f7�nbom(�b_fjcha�om�ni�\_nn_l�

oh^_lmn[h^�[h^�^_n_]n�nb_�mi]c[f�^_mcl[\cfcns�`[]nil*� Ob_�m_f`)^_]_jncih�]igjih_hn�

l_`f_]nm�[�gil_�bc^^_h�il�h[cp_�\c[m�\_][om_�nb_�ch^cpc^o[f�acp_m�[�bih_mn(�\on�jimcncp_fs�

me_q_^�l_mjihm_*� Ob_�cgjl_mmcih�g[h[a_g_hn�]igjih_hn�cm�gil_�^_fc\_l[n_�[h^�

joljim_`of�\_][om_�nb_�ch^cpc^o[f�q[hnm�ni�jl_m_hn�nb_�gimn�jimcncp_�mi]c[f�cg[a_�

%K[ofbom(�-55-7�U_l\_�#�K[ofbom(� -543&*

O_h�cn_gm�`il�_[]b�i`�nb_�nqi�=D?M�m][f_m�%c*_*(�m_f`�̂ _]_jncih�[h^�cgjl_mmcih�

g[h[a_g_hn&�q_l_�om_^�`il�[�nin[f�i`�.,�mi]c[f�^_mcl[\cfcns�cn_gm*� <�3)jichn�Gce_ln�m][f_�

%f9hin�nlo_�[h^�39p_ls�nlo_&�q[m�_gjfis_^�ni�n_mn�nb_�cn_gm�mn[n_^�[m�jlijimcncihm*� =[m_^�

ih�K[ofb[m|�^cl_]ncihm(�[`n_l�l_p_lmcha�nb_�h_a[ncp_fs�e_s_^�cn_gm�%1�cn_gm�`il�_[]b�i`�nb_�

nqi�m][f_m&(�ih_�jichn�q[m�[^^_^�`il�_[]b�_rnl_g_�l_mjihm_m�%2�il�3&*� <]]il^cha�ni�

K[ofb[m�%-55-&(� Obcm�m]ilcha�_hmol_m�nb[n�bcab�m]il_m�[l_�[nn[ch_^�ihfs�\s�mo\d_]nm�qbi�

acp_�_r[aa_l[n_^fs�^_mcl[\f_�l_mjihm_m �%j*�/3&*� Ob_�nqi�m][f_m�q_l_�_p[fo[n_^�

m_j[l[n_fs�qcnb�[�`ch[f�ch^_r�[h^�l_mofnm�`il�_[]b�m][f_*

Dh�nb_�mno^c_m�nb[n�b[p_�om_^�nb_�=D?M(�p[fo_m�i`�]i_``c]c_hn�[fjb[�l[ha_^�`lig�

*24�ni�*4,�̀ il�nb_�m_f`�̂ _]_jncih�m][f_�[h^�*31�ni�*42�`il�nb_�cgjl_mmcih�g[h[a_g_hn�m][f_�

%K[ofb[m(� -55-&*� Ail�nbcm�mno^s�h_cnb_l�m][f_�jli^o]_^�mnliha�>lih\[]b�[fjb[m�`[ffcha�

ionmc^_�nb_�l[ha_m�jl_pciomfs�`ioh^*� Ob_�m_f`)^_]_jncih�m][f_�jli^o]_^�[h�[fjb[�i`�*1/�

qbcf_�nb_�cgjl_mmcih�g[h[a_g_hn�m][f_�sc_f^_^�[h�[fjb[�i`�*2,*� K[ofbom�%-55-&�^c^�hin_�

nb[n� Ob_�DH�cm�j[lnc]of[lfs�l_mjihmcp_�ni�^_g[h^m�`il�cgjl_mmcih�g[h[a_g_hn* � %j*�/5&�

[h^�nb[n�cn�q[m�gil_�m_hmcncp_�nb[h�nb_�m_f`�̂ _]_jncih�m][f_�`il�mig_�\_b[pcilm�%_*a*(�n_mn�

[^gchcmnl[ncih�]ih^cncihm&*� Dh�nb_�_h^(�ihfs�nb_�cgjl_mmcih�g[h[a_g_hn�m][f_�q[m�om_^�

ni�g_[mol_�nb_�mi]c[f�^_mcl[\cfcns�l_mjihm_�\c[m�`il�nbcm�mno^s*

Ob_�cgjl_mmcih�g[h[a_g_hn�cn_gm�ch]fo^_^�mn[n_g_hnm�mo]b�[m6�  D�mig_ncg_m�n_ff�

fc_m�c`�D�b[p_�ni�%l_p_lm_�m]il_^&7� D�h_p_l�]ip_l�oj�gs�gcmn[e_m7�D�b[p_�^ih_�nbcham�nb[n�D



,*

^ih$n�n_ff�inb_l�j_ijf_�[\ion�%l_p_lm_�m]il_^&7�[h^�D�h_p_l�n[e_�nbcham�nb[n�^ih$n�\_fiha�ni�

g_* � <h�[p_l[a_�i`�nb_�n_h�cn_gm�jlipc^_^�[h�ip_l[ff�mi]c[f�^_mcl[\cfcns�ch^_r�qcnb�

bcab_l�m]il_m�ch^c][ncha�[�al_[n_l�f_p_f�i`�mi]c[f�^_mcl[\cfcns�\c[m�%nb_�m]il_m�]iof^�l[ha_�

`lig�,�ni�-,&*

?o_�ni�nb_�mi]c[f�m_hmcncpcns�i`�nbcm�mno^s(�g_[mol_m�q_l_�n[e_�ni�l_^o]_�cnm�mi]c[f�

^_mcl[\cfcns�l_mjihm_�\c[m*� Iih_nb_f_mm(� I_^_lbi`�%-541&�]f[cg_^�nb[n� [ff�g_nbi^m�i`�

l_^o]cha�il�jl_p_hncha�mi]c[f�^_mcl[\cfcns�\c[m�[l_�ihfs�j[lnc[ffs�_``_]ncp_ � %j*�.31&*� Ob_l_�

n_h^m�ni�\_�f_mm�mi]c[f�^_mcl[\cfcns�ch�g[cf�molp_sm�%I_^_lbi`(� -541&7�nb_l_`il_(�omcha�g[cf�

molp_sm�qcnb�nb_�h[ncih[f�m[gjf_�i`�g_n[f�`chcmbcha�g[h[a_lm�g[s�b[p_�l_^o]_^�mig_�i`�

nb_�mi]c[f�^_mcl[\cfcns�\c[m*� <fmi(�nb_�m]_h[lci�q[m�qlcnn_h�mo]b�nb[n�nb_�l_mjih^_hnm�q_l_�

[me_^�ni�jf[]_�nb_gm_fp_m�ch�nb_� mbi_m�i`�nb_�h_q�@hpclihg_hn[f�@hach__l �l[nb_l�nb[h�

l_mjih^cha�ch� nb_�`clmn�j_lmih* � Ob_�cn_gm�q_l_�qlcnn_h�ni�\_�[m�hih)nbl_[n_hcha�il�

h_onl[f�[m�jimmc\f_�qcnb�l_a[l^�ni�mi]c[f�^_mcl[\cfcns*� Iih_nb_f_mm(�\_][om_�nb_m_�g_nbi^m�

g[s�b[p_�jlip_^�ni�\_�`oncf_(�nb_�=D?M$m�cgjl_mmcih�g[h[a_g_hn�m][f_�g[s�\_�nb_�\_mn�

g_[mol_�n[e_h�ni�]ihnlif�nb_�cgj[]n�i`�mi]c[f�^_mcl[\cfcns�\c[m�ih�nb_�l_mofnm�i`�nb_�mno^s�

%I_^_lbi`(� -541&*

Dh^omnls�O_hol_�>ihnlif�Q[lc[\f_6

Dn�q[m�jlijim_^�nb[n�ch^omnls�n_hol_�]iof^�[fn_l�nb_�g[h[a_lm$�j_l]_jncihm�i`�g[hs�

i`�nb_�ch^_j_h^_hn�p[lc[\f_m�%_*a*(�[nncno^_m(�m_f`)_``c][]s(�_n]*&(�[h^�nbom�n_hol_�q[m�

mn[ncmnc][ffs�]ihnliff_^�`il�ch�nb_�[h[fsm_m�^_m]lc\_^�\_fiq*� Dh^omnls�n_hol_�q[m�g_[mol_^�

ch�s_[lm�[m�l_jiln_^�\s�nb_�l_mjih^_hn�%c*_*(�Ciq�fiha�b[p_�sio�qile_^�ch�nb_�g_n[f�

`chcmbcha�ch^omnls;&*
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Obcm�]b[jn_l�l_jilnm�nb_�l_mofnm�i`�nb_�bsjinb_m_m�n_mn_^�ch�nbcm�_gjclc][f�mno^s*�

Ncahc`c][hn�]ill_f[ncihm�[h^�l_f[ncihmbcjm�[giha�nb_�mno^s�p[lc[\f_m�[l_�^cm]omm_^�`clmn*�

Ob_h�nb_�n_mnm�i`�_[]b�bsjinb_mcm�[l_�^_fch_[n_^�[h^�l_pc_q_^�pc[�]ill_f[ncih�]i_``c]c_hnm�

[h^�bc_l[l]bc][f�l_al_mmcih�[h[fsm_m*� Bl[jbc][f�l_jl_m_hn[ncihm�i`�nb_�gi^_l[n_^�

l_f[ncihmbcjm�[l_�om_^�ni�_hb[h]_�chn_ljl_n[ncih�[h^�oh^_lmn[h^cha*

M_f[ncihm�<giha�Q[lc[\f_m�

Ob_�g_[hm(�mn[h^[l^�^_pc[ncihm(�[h^�]ill_f[ncihm�[giha�nb_�mno^s$m�p[lc[\f_m�[l_�

mbiqh�ch�O[\f_�-*� <m�^cm]omm_^�ch�nb_�jl_pciom�]b[jn_l(�[ff� nb_�l_fc[\cfcnc_m�i`�nb_�

g_[mol_m�om_^�q_l_�[]]_jn[\f_)�omcha�Iohh[ffs$m�%-534&�]lcn_lcih�i`�*3,)�_r]_jn�nb_�

mo\d_]ncp_�hilg�%[cjb[9*2,&�[h^�mi]c[f�^_mcl[\cfcns�%[fjb[9�*2,&�m][f_m*� M_mofnm�\[m_^�ih�

nb_m_�m][f_m�mbiof^�\_�chn_ljl_n_^�qcnb�][oncih*

Dn_gm�`il�[ff�i`�nb_�mcr�ch^_j_h^_hn�p[lc[\f_m�q_l_�̀ []nil�[h[fst_^�omcha�[�

jlch]cj[f�]igjih_hnm�mifoncih�qcnb�p[lcg[r�lin[ncih*� Ob_�cn_gm�]f_[lfs�fi[^_^�ih�nb_�

[jjlijlc[n_�`[]nilm�qcnb�ih_�_r]_jncih6� [h�[nncno^_�cn_g�[h^�nqi�chmnlog_hn[f�]fcg[n_�

cn_gm�mb[l_^�[�fiq�fi[^cha�ih�[h�[^^cncih[f�%c*_*(�m_p_hnb&�`[]nil*� Dh�mogg[ls(�nb_�

ch^_j_h^_hn�p[lc[\f_m�jlip_^�ni�\_�^cm]lcgch[hnfs�^c``_l_hn�`lig�ih_�[hinb_l*

=_sih^�nb_�mo\d_]ncp_�hilg�p[lc[\f_(�nb_�]ill_f[ncih[f�[h[fsm_m�[fmi�l_p_[f_^�`_q�

mcahc`c][hn�l_f[ncihmbcjm�[giha�nb_�ch^_j_h^_hn�p[lc[\f_m*� <n�nb_�a8�*,-�f_p_f)�

_h]igj[mmcha�[ff�ch^_j_h^_hn�p[lc[\f_my�ihfs�nb_�]ill_f[ncih�\_nq__h�mo\d_]ncp_�hilg�

[h^�]imn�q[m�mcahc`c][hn�%j9*.2&*� Obcm�l_mofn�ch^c][n_m�nb[n�g[h[a_lm�qbi�q_l_�ch`fo_h]_^�

\s�cgjiln[hn�inb_lm�ni�hin�^cm]b[la_�nb_�b[t[l^iom�q[mn_q[n_l�q_l_�[fmi�f_mm�ch`fo_h]_^�

\s�`ch[h]c[f�]imn�]ihmc^_l[ncihm*� <n�nb_�X:],1�f_p_f(�nij�g[h[a_lm�qbi�\_fc_p_^�nb[n�

cgjiln[hn�inb_lm�qiof^�hin�mojjiln�^cm]b[lacha�ohnl_[n_^�b[t[l^iom�q[mn_�[fmi�n_h^_^�ni
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%[&�l_jiln�nb[n�nb_cl�l_mj_]ncp_�ila[hct[ncihm�b[^�f_mm�chmnlog_hn[f�]fcg[n_m�%l9*�-4&�[h^�%\&�

nb_s�`_fn�[�mnliha_l�j_lmih[f�gil[f�i\fca[ncih�%h9)*-4&*

Ob_�ihfs�inb_l�p[lc[\f_�mcahc`c][hnfs�]ill_f[n_^�qcnb�inb_l�ch^_j_h^_hn�p[lc[\f_m�

q[m�]imn� Nj_]c`c][ffs(�]ill_f[ncih[f�[h[fsm_m�ch^c][n_^�nb[n�g[h[a_lm�qbi�q_l_�f_mm�

ch`fo_h]_^�\s�]imn�%[&�b_f^�gil_�h_a[ncp_�[nncno^_m�[\ion�]ihnchocha�ni�ij_l[n_�nb_�

q[mn_q[n_l�nl_[ng_hn�msmn_g�[m�cn�b[^�\__h�`il�nb_�f[mn�/,�s_[lm�%l9*.,(�d:8*,1&�[h^�%\&�

l_jiln_^�qilecha�ch�]fcg[n_m�nb[n�q_l_�hin�chmnlog_hn[f�[h^�ilc_hn_^�ni�_rnl_g_�m_f`)�

chn_l_mn�%l9*-5(.8),1&*

<]]il^cha�ni�nb_�]ill_f[ncih[f�[h[fsm_m(�nb_l_�q_l_�hi�mcahc`c][hn�l_f[ncihmbcjm�

\_nq__h�nb_�mi]c[f�^_mcl[\cfcns�g_[mol_�[h^�[hs�i`�nb_�inb_l�p[lc[\f_m*� Ob_�g_[h�mi]c[f�

^_mcl[\cfcns�m]il_�q[m�1�%N?9.*/&�omcha�[�m][f_�i`�,)-,*� Ob_m_�m]il_m�[l_�[�\cn�bcab_l�

nb[h�nbim_�l_jiln_^�\s�K[ofbom�%-55-&�\[m_^�ih�[�m[gjf_�i `0//�]iff_a_�mno^_hnm*

=_sih^�nbcm�]igj[lcmih(�cn�[jj_[lm�nb[n�[�gi^_l[n_�f_p_f�i`�cgjl_mmcih�g[h[a_g_hn�

ch`fo_h]_^�nb_m_�g[h[a_lm$�l_mjihm_m*� K_lb[jm�gil_�cgjiln[hnfs(�[�f[]e�i`�mcahc`c][hn�
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Csjinb_mcm�36� Ob_�chn_hmcns�i`�nb_�b[lg`of�_hpclihg_hn[f�]ihm_ko_h]_m�qcff�

gi^_l[n_�nb_�l_f[ncihmbcj�\_nq__h�nb_�[hn_]_^_hnm�i`�nb_�_rn_h^_^�OK=�[h^�

nb_�nij�g[h[a_lm$�^_]cmcih�chn_hncih�]ih]_lhcha�nb_�nl_[ng_hn�i`�b[t[l^iom�

q[mn_q[n_l*� Nj_]c`c][ffs(�cn�cm�_rj_]n_^�nb[n�nb_�g[h[a_lm$�̂ _]cmcih�chn_hncih�qcff�

\_�ch`fo_h]_^�\s�nb_�[hn_]_^_hnm�gil_�oh^_l�nb_�fiq�chn_hmcns�]ih^cncih�nb[h�

oh^_l�nb_�bcab�chn_hmcns�]ih^cncih*

Oi�n_mn�nbcm�bsjinb_mcm(�m_j[l[n_�bc_l[l]bc][f�l_al_mmcih�[h[fsm_m�q_l_�]ih^o]n_^�

`il�_[]b�i`�nb_�mcr�ch^_j_h^_hn�p[lc[\f_m*� Ob_�]ihnlif�p[lc[\f_m�q_l_�_hn_l_^�^olcha�nb_�

`clmn�mn_j(�nb_�ch^_j_h^_hn�p[lc[\f_�[h^�gil[f�chn_hmcns�gi^_l[nil�p[lc[\f_�q_l_�_hn_l_^�

m_j[l[n_fs�̂ olcha�nb_�m_]ih^�mn_j(�[h^�`ch[ffs�nb_�chn_l[]ncih�n_lg�q[m�_hn_l_^�ih�nb_�nbcl^�

mn_j�ch�il^_l�ni�[mm_mm�c`�nb_�n_lg�[]]iohn_^�`il�[hs�[^^cncih[f�p[lc[h]_�ch�_rjf[chcha�nb_�

g[h[a_lm$�^_]cmcih�chn_hncih�%c*_*(�]b[ha_�ch�MY&*

Pmcha�jli]_^ol_m�moaa_mn_^�\s�K_n_lm(�J$>ihhil(�[h^�Rcm_�%-540&(�_[]b�

l_al_mmcih�_ko[ncih�q[m�al[jb_^�omcha�l_jl_m_hn[ncp_�fiq�[h^�bcab�p[fo_m�`il�_[]b�

ch^_j_h^_hn�p[lc[\f_�%c*_*(�nb_�g_[h�jfom�il�gchom�ih_�mn[h^[l^�^_pc[ncih&�ni�chn_ljl_n�nb_�

mcahc`c][hn�chn_l[]ncihm�\_nq__h�gil[f�chn_hmcns�[h^�nb_�ch^_j_h^_hn�p[lc[\f_m�`il�nb_�

_hpclihg_hn[f�^_]cmcih�chn_hncih�p[lc[\f_*� Ob_�^_]cmcih�chn_hncih�p[lc[\f_�q[m�f[\_f_^�
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oh_nbc][f�\_b[pcil�i`�hin�ij_l[ncha�[�q[mn_q[n_l�nl_[ng_hn�msmn_g(�[h^�[� bcab �[nncno^_�

ch^c][n_m�bcab�[nncno^ch[f�mojjiln�`il�nb_�oh_nbc][f�\_b[pcil*� Ph^_l�nb_�fiq�gil[f�

chn_hmcns�nl_[ng_hn�g[h[a_lm�qbi�q_l_�gil_�mojjilncp_�i`�hin�ij_l[ncha�nb_�q[mn_q[n_l�

nl_[ng_hn�msmn_g�%c*_*(�bcab�[nncno^_&�b[^�f_mm�_nbc][f�^_]cmcih�chn_hncihm�nb[h�nbim_�

g[h[a_lm�qbi�q_l_�f_mm�mojjilncp_�%c*_*(�fiq�[nncno^_&*� <m�bsjinb_mct_^(�nb_�g[h[a_lm$�
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nb_�oh_nbc][f�\_b[pcil�%c*_*(�]ihnchocha�ni�^cm]b[la_�ohnl_[n_^�b[t[l^iom�q[mn_q[n_l&



-+
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\s�nb_cl�l_mj_]ncp_�ila[hct[ncihm�`il�jlcg[lcfs�m_f`)chn_l_mn_^�\_b[pcilm� qbcf_�[� bcab �
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p[lc[\f_(�[� fiq �p[fo_�ch^c][n_m�nb[n�g[h[a_lm$�`_fn�nb_�`ch[h]c[f�]imnm�[mmi]c[n_^�qcnb�

ij_l[ncha�[�q[mn_q[n_l�nl_[ng_hn�msmn_g�b[^�[�fiq�ch`fo_h]_�ih�nb_cl�̂ _]cmcih�chn_hncih�

]ih]_lhcha�nb[n�mj_]c`c]�cmmo_*� <fn_lh[ncp_fs(�[� bcab �p[fo_�jl_m_hnm�]imn�]ihmc^_l[ncihm�

[m�b[pcha�[�bcab�ch`fo_h]_�ih�nb_�g[h[a_lm$�^_]cmcih�chn_hncih�]ih]_lhcha�nb_�nl_[ng_hn�

i`�b[t[l^iom�q[mn_q[n_l*� Ph^_l�nb_�bcab�chn_hmcns�nl_[ng_hn(�\inb� bcab �[h^� fiq �

g[h[a_lm�jli]f[cg_^�nb_�m[g_�^_]cmcih�chn_hncih�%[�m]il_�i`�-*-� ch^c][n_m�[�p_ls�_nbc][f�

^_]cmcih�chn_hncih&*� Ciq_p_l(�oh^_l�nb_� fiq �gil[f�chn_hmcns�]ih^cncih(�nb_� bcab �[h^�

 fiq �p[fo_�g[h[a_lm�b[^�mcahc`c][hnfs�^c``_l_hn�^_]cmcih�chn_hncihm�qcnb�nbim_�g[h[a_lm$�

\_cha�gil_�ch`fo_h]_^�\s�]imn�]ihmc^_l[ncih�%c*_*(� bcab �p[fo_&�b[pcha�f_mm�_nbc][f�

^_]cmcih�chn_hncihm*

K_lmih[f�Hil[f�J\fca[ncih�r�Hil[f�Dhn_hmcns�Dhn_l[]ncih

>ihnl[ls�ni�nb_�l_al_mmcih�[h[fsmcm�l_mofnm�`il�nb_�inb_l�ch^_j_h^_hn�p[lc[\f_m(�hi�

mojjiln�q[m�`ioh^�`il�[�mcahc`c][hn�]b[ha_�ch�Mv�`il�nbcm�chn_l[]ncih�n_lg�%m__�O[\f_�3&*�

Rbcf_�nb_�gil[f�chn_hmcns�n_lg�^c^�mcahc`c][hnfs�]ihnlc\on_�ni�_rjf[chcha�nb_�g[h[a_lm$�

^_]cmcih�chn_hncih�%MY�]b[ha_9*,07�A9.*-0(�a9*,4&(�cn�]iof^�hin�]igj_hm[n_�`il�nb_�

ch[^_ko[]c_m�i`�nb_�j_lmih[f�gil[f�i\fca[ncih�n_lg*� Rbcf_�hin�[�mcahc`c][hn�chn_l[]ncih(�

nb_�l_mofnm�ch�Acaol_�-.�^_gihmnl[n_�nb[n�nb_�g_n[f�`chcmbcha�g[h[a_l$m�]ihncho_^�ni�b[p_�

gil_�_nbc][f�^_]cmcih�chn_hncihm�oh^_l�nb_�bcab�gil[f�chn_hmcns�]ih^cncih*� Ail�

]f[lc`c][ncih(�[� fiq � p[fo_�ch^c][n_m�fiq�`__fcham�i`�j_lmih[f�gil[f�i\fca[ncih�qbcf_�[�

 bcab �p[fo_�ch^c][n_m�bcab�`__fcham�i`�j_lmih[f�gil[f�i\fca[ncih�\s�nb_�g[h[a_lm$�`il�nb_�

]ihm_ko_h]_m�i`�̂ cm]b[lacha�ohnl_[n_^�b[t[l^iom�q[mn_q[n_l�chni�nb_�KJOR*� Dhn_l_mncha�

s_n�j_ljf_rcha(�nb_�g[h[a_lm�qbi�jli]f[cg_^�`__fcham�i`�bcab�j_lmih[f�gil[f�i\fca[ncih



-.

b[^�f_mm�_nbc][f� ^_]cmcih�chn_hncihm�nb[h�nbim_� fiq �j_lmih[f�gil[f�i\fca[ncih�g[h[a_lm�

oh^_l�nb_�bcab�gil[f�chn_hmcns�]ih^cncih*

Dh�mogg[ls(�nb_�gil[f�chn_hmcns�p[lc[\f_�jlip_^�ni�mcahc`c][hnfs�gi^_l[n_�nb_�

l_f[ncihmbcj�\_nq__h�nb_�ch^_j_h^_hn�p[lc[\f_m�[h^�nb_�^_j_h^_hn�p[lc[\f_�i`�\_b[pcil[f�

chn_hncih*� Jhfs�nb_�j_lmih[f�gil[f�i\fca[ncih�r�gil[f�chn_hmcns�chn_l[]ncih�`[cf_^�ni�

]ihnlc\on_�mcahc`c][hnfs�ni�[�]b[ha_�ch�MY*� Dh�nb_�`ch[f�]b[jn_l(�[ff�nb_�l_mofnm�[h^�nb_cl�

chn_al[ncih�qcnb�jl_pciom�fcn_l[nol_�qcff�\_�^cm]omm_^*� Gce_qcm_�ijjilnohcnc_m�`il�̀ onol_�

l_m_[l]b�[h^�nb_�mnl_hanbm�[h^�fcgcn[ncihm�i`�nbcm�mno^s�qcff�\_�l_pc_q_^*� Ach[ffs(�nb_�

cgjfc][ncihm�i`�nbcm�l_m_[l]b�`il�nbim_�chpifp_^�ch�ila[hct[ncihm�[h^�ch^omnlc_m�l_koclcha�

mo]b�_nbc][ffs�[h^�_hpclihg_hn[ffs�cgjiln[hn�^_]cmcih�g[echa�\_b[pcilm�qcff�\_�

_r[gch_^*
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Ail_gimn(�nbcm�l_m_[l]b�jlid_]n�mioabn�ni�_gjfis�[h^�n_mn�[�]igjl_b_hmcp_�

nb_il_nc][f�`l[g_qile�l_`f_]ncha�nb_�ch^cpc^o[f(�mcno[ncih[f(�[h^�cmmo_)mj_]c`c]�%c*_*(�gil[f�

chn_hmcns&�[mj_]nm�i`�_hpclihg_hn[f�_nbc][f�^_]cmcih�g[echa*� Ob_�l_mofnm�i`�nbcm�mno^s�

jlipc^_�mnliha�_pc^_h]_�nb[n�[ff�nbl__�ch`fo_h]_^�nb_�_nbc][f�^_]cmcih�g[echa�\_b[pcil�i`�

ch^cpc^o[fm�ch�g_n[f�`chcmbcha�ila[hct[ncihm*� Ob_�l_mofnm�^_gihmnl[n_�nb[n�qcnb�mo]b�[�

]igjf_r�^_]cmcih�chn_hncih�[m�nb_�̂ cmjim[f�i`�b[t[l^iom�q[mn_q[n_l(�[�̂ cp_lmcns�i`�̀ []nilm�

[h^�l_f[ncihmbcjm�jlip_^�h_]_mm[ls*� Ob_�`ch^cham�jlipc^_�_h]iol[acha�_pc^_h]_�nb[n�nb_�

nb_ils�i`�jf[hh_^�\_b[pcil�][h�b_fj�_rjf[ch�_hpclihg_hn[f�_nbc][f�^_]cmcih�g[echa(�[h^�

nb[n�Eih_m$�gil[f�chn_hmcns�]ihmnlo]n�g[s�\_�]lcnc][f�ni�_nbc]m�l_m_[l]b*

Dgjfc][ncihm�`il�Kl_pciom�[h^�Aonol_�M_m_[l]b

<ct_h$m�Ob_ils�i`�Kf[hh_^�=_b[pcil

Nojjiln�`il�<dt_h$m�%-545&�Ob_ils�i`�Kf[hh_^�=_b[pcil�%OK=&�ch�_rjf[chcha�

_nbc][f�\_b[pcil[f�chn_hncihm�q[m�`ioh^�ch�nbcm�mno^s*� Rcnb�nb_cl�ilcach[f�nb_ils�i`�

l_[mih_^�[]ncih(�<dt_h�[h^�Acmb\_ch�%-54,&�jlijim_^� `il�g[hs�joljim_m�cn�g[s�\_�kocn_�

mo``c]c_hn�ni�_rjf[ch�chn_hncihm�[h^�\_b[pcil�\s�l_`_l_h]_�ni�[nncno^_m�[h^�mo\d_]ncp_�

hilgm � %j*�2.&*� Ail�nbcm�mno^s�\inb�[nncno^_m�[h^�mo\d_]ncp_�hilgm�jlip_^�ni�\_�

mcahc`c][hn�jl_^c]nilm�i`�g_n[f�`chcmbcha�g[h[a_lm$�\_b[pcil[f�chn_hncih*� Rbcf_�[nncno^_m�

b[m�\__h�]ihmcmn_hn�ch�cnm�[\cfcns�ni�mcahc`c][hnfs�]ihnlc\on_�ni�_rjf[ch_^�p[lc[h]_�`il�

\_b[pcil[f�chn_hncihm�[h^+il�\_b[pcilm(�nb_�mo\d_]ncp_�hilg�p[lc[\f_�b[m�p[lc_^�ch�cnm�

]ihnlc\oncihm*� Ail�_r[gjf_�ch�omcha�[h�_rn_h^_^�p_lmcih�i`�nb_�OK=(�=_]e�[h^�<dt_h�

%-55-&�[h^�Folf[h^�%-551&�`ioh^�[nncno^_m�ni�\_�[�mcahc`c][hn�jl_^c]nil�i`�_nbc][f�^_]cmcih�

chn_hncihm7�biq_p_l(�mo\d_]ncp_�hilgm�l[l_fs�g[^_�[�mcahc`c][hn�]ihnlc\oncih�ni�_rjf[ch_^�

p[lc[h]_*� Iih_nb_f_mm(�nbcm�mno^s)�[m�q_ff�[m�nb_�_nbc][f�^_]cmcih�g[echa�mno^s



.&

]ih^o]n_^�\s�M[h^[ff�[h^�Bc\mih�%-55-&))�l_[``clg_^�nb_�mnl_hanb�i`�nb_�[nncno^_m�[h^�

mo\d_]ncp_�hilgm�]igjih_hnm�[m�`ioh^[ncih[f�ni�nb_�OK=*� <f\_cn(�<dt_h�[h^�Acmb\_ch�

%-531&�^c^�[^pcm_�nb[n�nb_�l_f[ncp_�q_cabnm�i`�nb_�]igjih_hnm�ch�nb_�gi^_f�]iof^�p[ls�

`lig�\_b[pcil�ni�\_b[pcil*

Dh�[^^cncih(�nb_l_�q[m�[�mcahc`c][hn�l_f[ncihmbcj�\_nq__h�mo\d_]ncp_�hilg�[h^�

`ch[h]c[f�]imn�qbc]b�]iof^�\_�chn_ljl_n_^�[m�[hinb_l�ch^c][nil�i`�nb_�mi]c[f�cgj[]n�nb[n�

ila[hct[ncihm�b[p_�ih�^_]cmcih�g[e_lm*� Dh�[�`onol_�mno^s�cn�qiof^�\_�ch`ilg[ncp_�ni�n_mn�

nbcm�l_f[ncihmbcj�\s�[mm_mmcha�qb_nb_l�nb_�gimn�cgjiln[hn�inb_lm�ch]fo^_^�ila[hct[ncih[f�

g_g\_lm�qbi�[l_�_mj_]c[ffs�]ih]_lh_^�qcnb�]imn�cmmo_m�%_*a*(�]igj[hs�[]]iohn[hnm&*

Ail�mig_�ncg_�nb_l_�b[m�\__h�[�][ff�`il�ila[hct[ncih[f�_nbc]m�mno^c_m�ni�ch]fo^_�

mcno[ncih[f�`[]nilm�%_*a*(�Alcntm]b_(�-55-7�Eih_m(� -55-7�M[h^[ff�#�Bc\mih(� -55-7�Hillcm�#�

H]?ih[f^(� -5517�Ol_pchi(�-542&*� Rbcf_�M[h^[ff�[h^�Bc\mih�%-55-&�^c^�hin�`ch^�mojjiln�

`il�nb_�j_l]_cp_^�\_b[pcil[f�]ihnlif�`[]nil�ch�nb_cl�mno^s(�nb_s�jlijim_^�nb[n� j_l]_cp_^�

\_b[pcil[f�]ihnlif�g[s�[mmog_�al_[n_l�cgjiln[h]_�ch�mcno[ncihm�ch�qbc]b�[�mnliha�

oh_nbc][f�qile�]fcg[n_�_rcmnm �%j*� -.,&*� Dh^__^(�nb_�j_l]_cp_^�\_b[pcil[f�]ihnlif�`[]nil�

[^^_^�ni�<dt_h$m�%-544&�OK=�jlip_^�p[fo[\f_�ni�nbcm�mno^s*� Obcm�]ih]fomcih�]iohn_lm�

\inb�Folf[h^$m�%-551&�[h^�M[h^[ff�[h^�Bc\mih$m�%-55-&�chmcahc`c][hn�`ch^cham�`il�nb_�

`[]nil�qcnb�\inb�[nnlc\oncha�nb_�`[]nil$m�`[cfol_�jlcg[lcfs�ni�cnm$�chmn[\cfcns�[h^�f[]e�i`�

^_`chcncih*� Dh�<dt_h$m�%-544&�^cm]ommcih�i`�p[lciom�]ihnlif�`[]nilm(�b_�jlipc^_^�_r[gjf_m�

i`�\inb�chn_lh[f�[h^�_rn_lh[f�]ihnlif�`[]nilm�%m__�j[a_m� -.4)-/-&*� Obcm�mno^s�j[lncncih_^�

nb_�j_l]_cp_^�\_b[pcil[f�]ihnlif�`[]nil�chni�ih_�chn_lh[f�`[]nil�%c*_*(�m_f`)_``c][]s&�[h^�nqi�

_rn_lh[f�`[]nilm�%c*_*(�chmnlog_hn[f�]fcg[n_�[h^�`ch[h]c[f�]imn&*� Dn�cm�\_fc_p_^�nbcm�nsj_�i`�

mj_]c`c]cns�`il�nb_�j_l]_cp_^�\_b[pcil[f�]ihnlif�`[]nil�cgjlip_^�cnm�mn[\cfcns�[h^�

oh^_lmn[h^[\cfcns*

Rbcf_�M[h^[ff�[h^�Bc\mih�%-55-&�fcgcn_^�nb_�`[]nil$m�om_`ofh_mm�ni�j[lnc]of[l�

mcno[ncihm�%c*_*(�oh_nbc][f�qile�]fcg[n_m&(�mig_�ila[hct[ncih[f�]fcg[n_�l_m_[l]b_lm�qiof^



.'

]ihn_h^�ila[hct[ncihm�chb_l_hnfs�jimm_mm�]fcg[n_m�nb[n�cgj[]n�ila[hct[ncih[f�j[lnc]cj[hnm�

[h^�nb_cl�̂ _]cmcihm�%_*a*(�Gc_^ne[(�-5457�Qc]nil(�#�>off_h(� -543&*� Dh�[�]igjl_b_hmcp_�

^cm]ommcih�i`�_nbc][f�^_]cmcih�g[echa�\s�ch^cpc^o[fm�ch�ila[hct[ncihm(�Eih_m�%-55-&�mn[n_^�

nb[n� ila[hct[ncih[f�`[]nilm�[l_�fce_fs�ni�jf[s�[�lif_�ch�gil[f�^_]cmcih�g[echa�[h^�

\_b[pcil�[n�nqi�jichnm6� _mn[\fcmbcha�gil[f�chn_hn�[h^�_ha[acha�ch�gil[f�\_b[pcil �%j*�

/5-&*� Dh�mog(�nbcm�mno^s�l_mjih^_^�ni�nb_m_�][ffm�`il�]ihn_rno[f�mno^s�\s�_rj[h^cha�nb_�

j_l]_cp_^�\_b[pcil[f�]ihnlif�p[lc[\f_�ni�l_`f_]n�ila[hct[ncih[f�cmmo_m�ch`fo_h]cha�^_]cmcih�

g[e_lm*

Obcm�mno^s�q[m�nb_�`clmn�ni�_rn_h^�<dt_h$m�OK=�ni�ch]fo^_�nqi�_f_g_hnm�i`�

ila[hct[ncih[f�ch`fo_h]_�ojih�ch^cpc^o[f�_nbc][f�^_]cmcih�g[echa*� Aclmn(�nij�g[h[a_lm$�

j_l]_jncihm�i`�nb_�chmnlog_hn[fcns�i`�nb_cl�l_mj_]ncp_�ila[hct[ncih[f�]fcg[n_m�jlip_^�ni�\_�

[�aii^�jl_^c]nil�i`�nij�g[h[a_lm$�^_]cmcih�chn_hncihm�]ih]_lhcha�nb_�nl_[ng_hn�[h^�

^cm]b[la_�i`�b[t[l^iom�q[mn_q[n_l*� Obcm�mno^s$m�l_mofnm�ch^c][n_(�[m�l_m_[l]b_lm�ch�inb_l�

p_ho_m�b[p_�^cm]omm_^�]ih]_jno[ffs�[h^�nb_il_nc][ffs�%_*a*(�Alcnt]b_(� -55-7�Folnch_m(

-5427�Gc_^ne[(�-5457�[h^�O_nfi]e(�-541&(�nb[n�̂ _]cmcih�g[e_lm�[l_�ch`fo_h]_^�\s�nb_�

mi]c[f�]ihn_rnm�ch�qbc]b�nb_cl�̂ _]cmcih�g[echa�i]]olm*� Nig_qb[n�mcgcf[l�ni�nbcm�mno^s(�

Rcg\omb�[h^�Nb_j[l^�%-550&�jimcn_^�nb[n�Qc]nil�[h^�>off_h$m�%-543(-544&�chmnlog_hn[f�

_nbc][f�]fcg[n_�^cg_hmcih�qiof^�`imn_l�oh_nbc][f�\_b[pcil*� Obcm�l_m_[l]b�_gjclc][ffs�

p_lc`c_m�nb_cl�jlijimcncih(�[h^�cn�jlipc^_m�chcnc[f�mojjiln�`il�[�l_f[ncihmbcj�_rcmncha�

\_nq__h�_nbc][f�]fcg[n_�[h^�_nbc][f�%il�oh_nbc][f&�\_b[pcil�ch�ila[hct[ncihm*� Dh�mog(�nbcm�

mno^s�jlipc^_m�mnliha�_gjclc][f�_pc^_h]_�nb[n�ila[hct[ncih[f�]fcg[n_m�][h�]ihmnl[ch�

[h^+il�`[]cfcn[n_�nb_�_nbc][f�do^ag_hnm�i`�ila[hct[ncih[f�^_]cmcih�g[e_lm*� Aonol_�l_m_[l]b�

mbiof^�]ihncho_�ni�_r[gch_�nb_�^cl_]n�_``_]nm�i`�ila[hct[ncih[f�]fcg[n_�ojih�ch^cpc^o[f�

_nbc][f�^_]cmcih�g[echa*

N_]ih^fs(�nb_�inb_l�_rn_lh[f�j_l]_cp_^�\_b[pcil[f�]ihnlif�`[]nil(�`ch[h]c[f�]imn(�

[fmi�]ihnlc\on_^�mcahc`c][hnfs�ni�_rjf[ch_^�p[lc[h]_�`il�nb_�\_b[pcil[f�chn_hncih*� <m�[



.(

g[ch�_``_]n�p[lc[\f_(�cn�molj[mm_^�nb_�inb_l�p[lc[\f_m�ch�cnm�[\cfcns�ni�]ihnlc\on_�ni�

_rjf[ch_^�p[lc[h]_�`il�nb_�^_]cmcih�chn_hncih*� Gce_�nb_�chmnlog_hn[f�]fcg[n_�`[]nil(�nbcm�

q[m�nb_�`clmn�OK=�_nbc][f�^_]cmcih�g[echa�mno^s�ni�ch]fo^_�]imn�[m�[h�_rn_lh[f�j_l]_cp_^�

\_b[pcil[f�]ihnlif�`[]nil*� Ob_�`[]nil$m�mcahc`c][h]_�[m�[�jl_^c]nil�]ih`clgm�nb[n�

]igj[hc_m�[l_�`il_gimn�_]ihigc]�chmncnoncihm(�[h^�[m�Fibon�%-550&�l_gch^_^�om(� _nbc][f�

cmmo_m�]l_[n_�^cf_gg[m�`il�\omch_mm�g[h[a_lm�qbi�gomn�q_cab�nb_cl�i\fca[ncih�ni�nb_�

_]ihigc]�j_l`ilg[h]_�i`�nb_cl�ila[hct[ncihm�[a[chmn�gil[f�i\fca[ncihm�ni�j_lmihm�chn_lh[f�

[h^�_rn_lh[f�ni�nb_cl�]igj[hc_m �%j*�/.&*� Aonol_�ila[hct[ncih[f�l_m_[l]b�h__^m�ni�]ihncho_�

ni�_r[gch_�nb_�lif_�nb[n�]imn�jf[sm�ch�_nbc][f�^_]cmcih�g[echa*

I_cnb_l�nb_�m_f`)_``c][]s�hil�nb_�j_lmih[f�gil[f�i\fca[ncih�`[]nilm�]ihnlc\on_^�ni�

cgjlip_^�_rjf[h[ncih�ch�g[h[a_lm$�^_]cmcih�chn_hncih*� <m�[h�ila[hct[ncih[f�_nbc][f�

^_]cmcih�g[echa�mno^s�omcha�[h�_rn_h^_^�p_lmcih�i`�nb_�OK=(�nbcm�ih_�q[m�nb_�`clmn�ni�

ch]fo^_�m_f`)_``c][]s�[m�[�]ihnlif�`[]nil*� =_][om_�<dt_h�%-544(-55-&�]f[cg_^�nb[n�%[&�nb_�

j_l]_cp_^�\_b[pcil[f�]ihnlif�q[m�gimn�]igj[nc\f_�qcnb�=[h^ol[$m�%-54.&�]ih]_jn�i`�m_f`)�

_``c][]s�[h^�%\&�[h�ch^cpc^o[fm$�f[]e�i`�ch`ilg[ncih(�mecffm(�[h^�[\cfcnc_m�]iof^�ch`fo_h]_�

nb_cl�j_l]_cp_^�]ihnlif�ip_l�chn_h^_^�\_b[pcilm(�mcgcf[l�[h^�`olnb_l�l_m_[l]b�cm�h__^_^�

[h^�l_]igg_h^_^*

Ob_�j_lmih[f�gil[f�i\fca[ncih�`[]nil�b[m�\__h�fiha�^cm]omm_^�[m�[�][h^c^[n_�`il�

ch]fomcih�ch�\inb�nb_�nb_ils�i`�l_[mih_^�[]ncih�%OM<7�<dt_h�#�Acm\_ch(� -53,&�[h^�OK=�

%<dt_h(�-55-&*� @p_h�<dt_h�%-55-&�mn[n_^�nb_�OK=�gi^_f�jimmc\fs�]iof^�jlipc^_�gil_�

jl_^c]ncp_�][j[\cfcnc_m�qcnb�nb_�[^^cncih�i`�[�g_[mol_�i`�j_l]_cp_^�gil[f�i\fca[ncih�%c*_*(�

j_lmih[f�gil[f�i\fca[ncih&*� Oqi�jl_pciom�ila[hct[ncih[f�_nbc][f�^_]cmcih�g[echa�mno^c_m�

mojjiln_^�_rn_h^cha�nb_�OK=�ni�ch]fo^_�[�j_lmih[f�gil[f�i\fca[ncih�`[]nil� %c*_*(�M[h^[ff�

#�Bc\mih(� -55-7�Folf[h^(� -551&*� =_][om_�nbcm�mno^s$m�]ihn_rn�[h^�^_]cmcih�chn_hncih�

l_mn_^�ojih�[�gil[f�cmmo_(�cn�q[m�p_ls�moljlcmcha�nb[n�nb_�j_lmih[f�gil[f�i\fca[ncih�`[]nil�

sc_f^_^�mo]b�^cmg[f�l_mofnm*� Obcm�]iohn_lm�Folf[h^$m�%-551&�`ch^cha�nb[n� nb_�gi^c`c_^



.)

p_lmcih�i`�nb_�nb_ils�i`�jf[hh_^�\_b[pcil�\_mn�_rjf[ch_^�[a_hnm$�_nbc][f�chn_hncihm�ni�

^cm]fim_�[ff�nb_�[p[cf[\f_�ch`ilg[ncih�ni�nb_cl�]fc_hnm � %j*�/,3&*� Dh�`[]n(�Folf[h^�`ioh^�nb_�

j_lmih[f�gil[f�i\fca[ncih�`[]nil�ni�\_�nb_�mnliha_mn�jl_^c]nil�i`�_nbc][f�chn_hncihm*

M[h^[ff�[h^�Bc\mih�%-55-&�[fmi�jlijim_^�nb[n�[jjfscha�nb_�gi^_f�ni�nijc]m�mo]b�[m�

_nbc][f�^_]cmcih�g[echa�g[s�\_h_`cn�̀ lig�ch]fo^cha�nb_�j_lmih[f�gil[f�i\fca[ncih�`[]nil�

[m�[�m_j[l[n_�p[lc[\f_�il�\s�ch]iljil[ncha�cn�[m�[�\_b[pcil[f�\_fc_`�̂ _n_lgch[hn

Dh�nlscha�ni�oh^_lmn[h^�nbcm�l_mofn(�nb_�^[n[�[h^�chmnlog_hnm�[a[ch�q_l_�]ihmofn_^*�

<m�`ioh^�ch�O[\f_�-(�nb_�g_[h�`il�nb_�j_lmih[f�gil[f�i\fca[ncih�p[lc[\f_�q[m�2*2,�qcnb�[�

m]il_�i`�3�ch^c][ncha�nb_�mnliha_mn�`__fcham�i`�j_lmih[f�gil[f�i\fca[ncih�%N?9*42&*� <m�[�

alioj(�nb_�g[h[a_lm�]ihmcmn_hnfs�ch^c][n_^�jimm_mmcha�[�bcab�m_hm_�i`�j_lmih[f�gil[f�

i\fca[ncih*� Obom(�nb_�p[lc[\f_$m�l_mnlc]ncih�i`�l[ha_�g[s�b[p_�jl_]fo^_^�cn�`lig�

]ihnlc\oncha�ni�_rjf[ch_^�p[lc[h]_�`il�nb_�^_j_h^_hn�p[lc[\f_*� Rlcnn_h�]igg_hnm�`ioh^�

ih�nb_�ko_mncihh[cl_�q_l_�ch`ilg[ncp_7�`il�_r[gjf_6�  R_�[l_�l_kocl_^�f_a[ffs(�hin�

_nbc][ffs�il�gil[ffs7�Ob_l_�[l_�nii�g[hs�`[]nilm�nb[n�[l_�chpifp_^�ch�nb_m_�^_]cmcihm)�c`�

nb_s�q_l_�nbcm�$]on�[h^�^ls$�[hsih_�]iof^�\_�[�g_n[f�`chcmb_l7� [h^� Ob_�h_q�@@*�

V_hpclihg_hn[f�_hach__lX�mbiof^�\_�[q[l_�i`�nb_�j_lmih[f�fc[\cfcns�[mmi]c[n_^�qcnb�nb_�

jimcncih�[m�q_ff�[m�]lcgch[f�fc[\cfcns*� Dh�gs�gch^�nb_�^_]cmcih�g[echa�cm�mcgjf_�[n�nb[n�

jichn � <fmi�n_ffcha(�h_rn�ni�[h�iqh_l$m�oh[hmq_l_^�j_lmih[f�gil[f�i\fca[ncih�ko_mncihm(�

nb_�]igg_hn� a_n�l_[f �q[m�qlcnn_h(�[h^�[�]bc_`�ij_l[ncha�i``c]_ly�[fmi�]biimcha�hin�ni�

[hmq_l�nbim_�ko_mncihm)�qlin_�nb_�qil^� f_a[f �[\ip_�nb_�qil^m�gil[f�[h^�

l_mjihmc\cfcns*

Dn�[jj_[lm�`il�nbcm�mno^s�nb[n�\_][om_�^cmjimcha�ohnl_[n_^�b[t[l^iom�q[mn_q[n_l�cm�

cff_a[f(�`__fcham�i`�j_lmih[f�gil[f�i\fca[ncih�q_l_�m_]ih^[ls*� Gce_qcm_(�\_][om_�mi�g[hs�

`[]nilm�ch`fo_h]_�nbcm�]igjf_r�^_]cmcih(�]iahcncp_fs�`l[gcha�cn�ch�[�f_a[f�`l[g_qile�l[nb_l�

nb[h�[�gil[f�`l[g_qile�g[s�b_fj�ni�l_^o]_�nb_�^c``c]ofns�i`�nb_�^_]cmcih�g[echa�jli]_mm*�

Obcm�[mm_lncih�j[l[ff_fm�[h^�_g[h[n_m�`lig�nb_�^_]cmcih�g[echa�l_m_[l]b�i`�Ncgih�%_*a*(



.*

Ncgih�[h^�H[l]b(� -514&(�Cia[lnb�%-543&(�[h^�N]bq_he�%-544&*� Aonol_�_nbc][f�^_]cmcih�

g[echa�mno^c_m�g[s�]ihmc^_l�ch]fo^cha�f_a[f�l_kocl_g_hnm�[h^�]ihmnl[chnm�[m�[�j_l]_cp_^�

\_b[pcil[f�]ihnlif�`[]nil*� Iih_nb_f_mm(�cn�cm�[jj[l_hn�nb_�ko[h^[ls�]ih]_lhcha�nb_�

ch]fomcih�i`�nb_�j_lmih[f�gil[f�i\fca[ncih�`[]nil�ch�nb_�OK=�q[ll[hnm�`olnb_l�nb_il_nc][f�

[h^�_gjclc][f�mno^s*

Dh�mogg[ls(�nbcm�mno^s�l_[``clg_^�nb_�jiq_l�i`�nb_�[nncno^_m�[h^�mo\d_]ncp_�hilg�

]igjih_hnm�[m�`ioh^[ncih[f�ni�nb_�OK=*� Gce_qcm_(�nb_�mno^s$m�l_mofnm�[fmi�^_gihmnl[n_^�

nb_�oncfcns�[h^�[\cfcns�i`�nb_�OK=�ni�_h]igj[mm�_rn_lh[f�\_b[pcil[f�]ihnlif�`[]nilm*�

>ihnl[ls�ni�l_]_hn�mno^c_m�%_*a*(�Folf[h^(� -551&�jli]f[cgcha�nb_�mcahc`c][h]_�i`�nb_�

j_lmih[f�gil[f�i\fca[ncih�`[]nil�ch�nb_�OK=(�nbcm�mno^s�`[cf_^�ni�p[fc^[n_�[^^cha�cn�ni�nb_�

OK=�ni�_rjf[ch�_nbc][f�^_]cmcih�g[echa*

Ob_�Hi^_l[ncha�@``_]nm�i`�Eih_m|�Hil[f�Dhn_hmcns�>ihmnlo]n

A_q�_gjclc][f�mno^c_m�) �Hillcm�[h^�H]?ih[f^�%-551&�[h^�R_\_l�%-550&�[l_�nb_�

nqi�ehiqh�_r]_jncihm)�b[p_�l_mjih^_^�ni�Eih_m$�]ih]_lh�nb[n� hih_�i`�nb_�jl_pciom�

gi^_fm�i`�_nbc][f�^_]cmcih�g[echa�_rjfc]cnfs�ch]fo^_m�]b[l[]n_lcmnc]m�i`�nb_�gil[f�cmmo_�

cnm_f`�[m�_cnb_l�[h�ch^_j_h^_hn�p[lc[\f_�il�[�gi^_l[ncha�p[lc[\f_ �%j*�/3-&*� Ob_�

nb_il_nc][f�gi^_f� `il�nbcm�mno^s�ch]fo^_^�Eih_m$�gil[f�chn_hmcns�p[lc[\f_�[m�[�gi^_l[nil*�

<m�^cm]omm_^�_[lfc_l(�nb_�gil[f�chn_hmcns�p[lc[\f_)�g_[mol_^�[m�nb_�b[lg`of�]ihm_ko_h]_m�

`il�j_lmihm�[h^�hihj_lmihm)�q[m�g[hcjof[n_^�^c``_l_hnfs�ch�nb_�`iol�̂ _]cmcih�m]_h[lcim*�

Dh�mog(�nb_�gil[f�chn_hmcns�p[lc[\f_)�l_jl_m_hncha�ihfs�ih_�i`�Eih_m$�mcr�^cg_hmcihm)�

chn_l[]n_^�qcnb�nb_�ch^_j_h^_hn�p[lc[\f_m�[h^�mcahc`c][hnfs�]ihnlc\on_^�ni�_rjf[ch_^�

p[lc[h]_�`il�nb_�g[h[a_lm$�^_]cmcih�chn_hncih*� @r]_jn�`il�nb_�j_lmih[f�gil[f�i\fca[ncih�r�

gil[f�chn_hmcns�chn_l[]ncih(�[ff�nb_�chn_l[]ncihm�q_l_�mcahc`c][hn�[n�nb_�*,1�f_p_f*

Obcm�mno^s|m�Ach^cham�mojjiln�jl_pciom�]ih]_jno[f�[h^�_gjclc][f�moaa_mncihm�nb[n�

_nbc][f�^_]cmcih�g[echa�cm�cmmo_�^_j_h^_hn�%c*_*(�m__�Eih_m(�-55-7�Hillcm�#�H]?ih[f^(�

-5517�[h^�R_\_l(� -550&*� Obcm�mno^s�mo\mn[hnc[n_^�Hillcm�[h^�H]?ih[f^�%-551&�[h^



.+

R_\_l|m�%-550&�mno^c_m�\s�n_mncha�nb_�]ihmnlo]n�qcnb�nij�g[h[a_lm�l[nb_l�nb[h�qcnb�

mno^_hn�jijof[ncihm*� Ob_�nqi�jl_pciom�mno^c_m�[^[jn_^�nb_cl�̂ _]cmcih�m]_h[lcim�`lig�nb_�

fcn_l[nol_�qbcf_�nb_�m]_h[lci�`il�nbcm�mno^s�q[m�^_p_fij_^�ni�l_`f_]n�[h�cmmo_�i`�

mcahc`c][h]_�`il�[�j[lnc]of[l�ch^omnls*� Ob_�]ig\ch[ncih�i`�nb_m_�nbl__�_gjclc][f�mno^c_m�

jlipc^_m�mnliha�mojjiln�`il�nb_�mcahc`c][h]_�[h^�[jjfc][\cfcns�i`�gil[f�chn_hmcns�ni�nb_�

_nbc][f�^_]cmcih�g[echa�fcn_l[nol_

Nj_]c`c][ffs(�nbcm�mno^s�n_mn_^�[h^�mojjiln_^�Eih_m�%-55-&�jlijimcncih�nb[n� gil[f�

chn_hn�qcff�\_�_mn[\fcmb_^�gil_�`l_ko_hnfs�qb_l_�cmmo_m�i`�bcab�gil[f�chn_hmcns�[l_�

chpifp_^�nb[h�qb_l_�cmmo_m�i`�fiq�gil[f�chn_hmcns�[l_�chpifp_^ �%j*�/43&*� <m�Acaol_m�3�

nblioab� -.�al[jbc][ffs�mbiq(�nb_�chn_l[]ncih�l_mofnm�sc_f^_^�[�l_i]]ollcha�j[nn_lh6� g_n[f�

`chcmbcha�g[h[a_lm�g[^_�gil_�_nbc][f�^_]cmcihm�oh^_l�]ih^cncihm�i`�bcab�gil[f�chn_hmcns�

nb[h�oh^_l�]ih^cncihm�i`�fiq�gil[f�chn_hmcns*� Aolnb_lgil_(�oh^_l�nb_�fiq�gil[f�chn_hmcns�

]ih^cncih�nb_�g[h[a_lm$�[nncno^_m(�mo\d_]ncp_�hilgm(�m_f`)_``c][]s(�ila[hct[ncih[f�]fcg[n_m(�

[h^�]ihmc^_l[ncihm�i`�̀ ch[h]c[f�]imnm�ch`fo_h]_^�nb_cl�̂ _]cmcih�chn_hncih�gil_�nb[h�ch�bcab�

chn_hmcns�]ih^cncihm*� Ail�_r[gjf_�[h^�^_gihmnl[n_^�ch�Acaol_�--(�oh^_l�nb_�fiq�chn_hmcns�

]ih^cncih(�g[h[a_lm�qbi�m[c^�nb_s�q_l_�gil_�ch`fo_h]_^�\s�`ch[h]c[f�]imn�]ihmc^_l[ncihm�

g[^_�f_mm�_nbc][f�^_]cmcihm�nb[h�nb_�g[h[a_lm�qbi�q_l_�gchcg[ffs�ch`fo_h]_^�\s�mo]b�

`[]nilm*� Ciq_p_l(�oh^_l�nb_�bcab�gil[f�chn_hmcns�]ih^cncih(�nb_m_�`ch[h]c[f�

]ihmc^_l[ncihm�b[^�f_mm�ch`fo_h]_(�qcnb�nb_�mnl_hanb�i`�nb_�cmmo_�^lcpcha�nb_cl�̂ _]cmcih�

chn_hncihm�ni�\_�gil_�_nbc][f*

Ob_�chmnlog_hn[f�]fcg[n_�r�gil[f�chn_hmcns�chn_l[]ncih�q[m�nb_�gimn�jlihioh]_^�

_``_]n*� Dn�q[m�]f_[l�nb[n�g[h[a_lm�qbi�j_l]_cp_^�nb_cl�ila[hct[ncih[f�]fcg[n_m�[m�

chmnlog_hn[f�b[^�p_ls�^c``_l_hn�̂ _]cmcih�chn_hncihm�oh^_l�fiq�[h^�bcab�gil[f�chn_hmcns�

]ih^cncihm*� Rbcf_�nbcm�mno^s�_r[gch_^�nb_�lif_�i`�ila[hct[ncih[f�m_f`)chn_l_mn�ch�n_lgm�i`�

nb_�chmnlog_hn[f�]fcg[n_(�`onol_�l_m_[l]b�gcabn�_r[gch_�nb_�l_f[ncihmbcj�\_nq__h�

ch^cpc^o[f�m_f`�chn_l_mn�[h^�ila[hct[ncih[f�m_f`�chn_l_mn�p[fo_m*� <�mbiln�mnl_[g�i`�jl_pciom



.,

ila[hct[ncih[f�l_m_[l]b�\s�Gc_^ne[�%-545(-55-&�moaa_mn�nb[n�p[fo_�ch]ihalo_h]_m�

\_nq__h�ch^cpc^o[fm�[h^�ila[hct[ncihm�b[p_�[�mcahc`c][hn�cgj[]n�ih�^_]cmcih�g[echa*�

Nj_]c`c][ffs(�mb_�jimcnm�nb[n�ni�oh^_lmn[h^�biq�g[h[a_lm�g[e_�^c``c]ofn�^_]cmcihm�cn�cm�

om_`of�ni� _r[gch_�nb_�h[nol_�i`�nb_�p[fo_�]ih`fc]n�\inb�qcnbch�[h^�\_nq__h�nb_�g[h[a_l�

g[echa�nb_�^_]cmcih�[h^�nb_�ila[hct[ncih�qbc]b�jlipc^_m�nb_�]ihn_rn�`il�cn �%j*�4-.&*�

Obcm�mnl_[g�i`�l_m_[l]b�cm�[n�nb_�_rjfil[nils�mn[a_�%[m�hin_^�\s�Gc_^ne[(� -545&(�\on�b[m�

go]b�jin_hnc[f�ch�cnm�]ihnlc\oncih�ni�oh^_lmn[h^cha�[h^�jl_^c]ncha�nb_�_nbc][f�do^ag_hnm�

i`�g[h[a_lm*

Obcm�mno^s�_gjfis_^�nb_�gil[f�chn_hmcns�p[lc[\f_�[m�gi^_l[ncha�nb_�l_f[ncihmbcj�

\_nq__h�ch^cpc^o[f+mcno[ncih[f�p[lc[\f_m�[h^�[h�_nbc][f�^_]cmcih�chn_hncih*� Hillcm�[h^�

H]?ih[f^�%-551&�n_mn_^�gil[f�chn_hmcns�[m�[h�ch^_j_h^_hn�p[lc[\f_�[``_]ncha�[h�

ch^cpc^o[f$m�gil[f�do^ag_hn� <m�[�̂ _j_h^_hn�p[lc[\f_(�nbcm�mno^s$m�^_]cmcih�chn_hncih�[h^�

Hillcm�[h^�H]?ih[f^$m�gil[f�do^ag_hn�q_l_�mcgcf[l�ch�nb_cl�mnlo]nol_*� Rb[n�b[m�s_n�ni�

\_�^_n_lgch_^�cm�qb_nb_l�nb_�gil[f�chn_hmcns�p[lc[\f_�cm�[�jl_^c]nil�il�[�gi^_l[nil�i`�

_nbc][f�^_]cmcih�chn_hncihm�[h^+il�_nbc][f�\_b[pcil*� Iinqcnbmn[h^cha(�nbcm�mno^s�̂ c^�

j_lj_no[n_�`olnb_l�oh^_lmn[h^cha�i`�nb_�gil[f�chn_hmcns�]ihmnlo]n�\s�^icha�qb[n�Hillcm�

[h^�H]?ih[f^�%-551&�l_ko_mn_^�%c*_*(� `onol_�mno^c_m�mbiof^�[jjfs�[�gil_�lcailiom�n_mn�

qbc]b�ch]fo^_m�gil_�ch^cpc^o[f(�ila[hct[ncih[f+mcno[ncih[f(�[h^+il�_hpclihg_hn[f�

]ihncha_h]c_m�ch�nb_�l_al_mmcih�gi^_fm � Vj*�3.1X&*� >ih]ollcha�qcnb�Eih_m�%-55-&�[h^�

inb_lm�%_*a*(�Hillcm�#�H]?ih[f^7�R_\_l(� -550&(�nb_�gil[f�chn_hmcns�]ihmnlo]n�[jj_[lm�ni�

\_�[h�_mm_hnc[f�]igjih_hn�i`�_nbc][f�^_]cmcih�g[echa�gi^_fm�[h^�mno^c_m*� Aonol_�

l_m_[l]b�mbiof^�mno^s�Eih_m$�inb_l�̂ cg_hmcihm�i`�gil[f�chn_hmcns*

Ob_�mno^s�l_p_[f_^�ijjilnohcnc_m�`il�`olnb_l�chp_mnca[ncih�ch�gofncjf_�[l_h[m*�

M_f[ncp_�ni�<dt_h$m�OK=(�gil_�l_m_[l]b�cm�h__^_^�]ih]_lhcha�nb_�j_lmih[f�gil[f�

i\fca[ncih�[h^�j_l]_cp_^�\_b[pcil[f�]ihnlif�`[]nilm�%mj_]c`c]�[a_h^[m�q_l_�^cm]omm_^�

_[lfc_l&*� Jhfs�ih_�^cg_hmcih�i`�Eih_m$�gil[f�chn_hmcns�p[lc[\f_�%c*_*(�]ihm_ko_h]_�i`



.-

b[lg&�q[m�_gjfis_^7�nb_l_`il_(�[^^cncih[f�n_mnm�i`�nb_�inb_l�̂ cg_hmcihm�[l_�h__^_^*�

<^^cncih[ffs(�[h^�̂ cm]omm_^�jl_pciomfs(�^i_m�nb_�gil[f�chn_hmcns�p[lc[\f_�`l[g_�nb_�_hncl_�

^_]cmcih�g[echa�jli]_mm�il�̂ i_m�cn�[]n�[m�gi^_l[nil;� <fmi(�nb_�`ch^cham�nb[n�g[h[a_lm�

b[^�gil_�_nbc][f�^_]cmcih�chn_hncihm�oh^_l�nb_�bcab�gil[f�chn_hmcns�]ih^cncih�mbiof^�\_�

]ihmc^_l_^�\s�l_m_[l]b_lm�[m�nb_s�^_p_fij(�]ih^o]n(�[h^�_p[fo[n_�_hpclihg_hn[f�^_]cmcih�

g[echa�chp_mnca[ncihm*

Nnl_hanbm�[h^�Gcgcn[ncihm�

<m�qcnb�[ff�l_m_[l]b�mno^c_m(�nbcm�ih_�b[m�\inb�mnl_hanbm�[h^�fcgcn[ncihm*� Ob_�

mnl_hanbm�i`�nb_�mno^s�qcff�\_�^cm]omm_^�`clmn�`iffiq_^�[h�_f[\il[ncih�i`�nb_�mno^s$m�

q_[eh_mm_m*� Ob_�]il_�mnl_hanbm�i`�nbcm�mno^s�q_l_�cnm�]ih]_jno[f�[h^�g_nbi^ifiac][f�

^_p_fijg_hn� Aclmn�`_q�_gjclc][f�mno^c_m�qcnb�mnliha�nb_il_nc][f�oh^_ljchhcham�b[p_�

\__h�]ih^o]n_^�ch�nb_�ila[hct[ncih[f�_nbc][f�^_]cmcih�g[echa�[l_h[�%M[h^[ff�#�Bc\mih(�

-55,&*� Obcm�mno^s�_gjclc][ffs�^_gihmnl[n_^�nb_�h__^�ni�ch]fo^_�ch^cpc^o[f�[h^�]ihn_rno[f�

p[lc[\f_m�ch�mno^c_m�i`�ila[hct[ncih[f�_nbc][f�^_]cmcih�g[echa*� N_]ih^(�qbcf_�gimn�_nbc][f�

^_]cmcih�g[echa�mno^c_m�b[p_�_gjfis_^�mno^_hn�m[gjf_m(�nbcm�mno^s�oncfct_^�[�h[ncih[f�

m[gjf_�i`�nij�g[h[a_lm�ch�nb_�g_n[f�`chcmbcha�ch^omnls(�[�g[dilcns�i`�nb_g�iqh_lm�[h^�

nij�g[h[a_lm*� Obcl^(�`iffiqcha�<dt_h�%-55-&�[h^�Al_^lc]emih$m�%-542&�g_nbi^ifiac][f�

aoc^_fch_m(�nbcm�mno^s�om_^�ko[fcn[ncp_�[h^�ko[hncn[ncp_�g_nbi^m�ni�]iff_]n�[h^�[h[fst_�nb_�

^[n[*� Ob_�I_\l[me[�m[gjf_�i`�g_n[f�`chcmbcha�g[h[a_lm�[]n_^�[m�[�jcfin�m[gjf_�jlipc^cha�

ch`ilg[ncih�nb[n�al_[nfs�^_n_lgch_^�nb_�]ihn_hn�i`�nb_�m]_h[lcim�[h^�ko_mncihh[cl_�cn_gm*�

Ob_�^_]cmcih�m]_h[lcim�\lioabn�[h�_f_g_hn�i`�f[\il[nils�]ihnlif�ni�nb_�`c_f^�mno^s�[h^�

oh^_lq_hn�nqi�lioh^m�i`�g[hcjof[ncih�[h[fsmcm�jlcil�ni�\_cha�om_^�qcnb�nb_�`ch[f�m[gjf_*�

Gce_qcm_(�nb_�^_mcah�[h^�[h[fsmcm�i`�nb_�mno^s�]ihnliff_^�`il�nb_�mi]c[f�^_mcl[\cfcns�\c[m(�[�

]ih]_lh�`il�al_[n�cgjiln�`il�_nbc]m�mno^c_m�%M[h^[ff�#�Bc\mih(� -55,&*� Aiolnb(�nb_�

bc_l[l]bc][f�l_al_mmcih�[h[fsm_m�]ih^o]n_^�q_l_�lcailiom�qcnb�nb_�g[ch�_``_]nm�i`�nb_�

]ihnlif�[h^�ch^_j_h^_hn�p[lc[\f_�ih�nb_�^_]cmcih�chn_hncih�p[lc[\f_�j[lnc[ff_^�ion�\_`il_
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_r[gchcha�nb_�]ihnlc\oncih�i`�nb_�chn_l[]ncih�n_lg*� Ob_�gi^_l[ncha�_``_]n�i`�nb_�gil[f�

chn_hmcns�p[lc[\f_�momn[ch_^�[�^_`chcn_�j[nn_lh�`il�[ff�nb_�ch^_j_h^_hn�p[lc[\f_m�p_lc`scha�

nb[n�oh^_l�bcab�gil[f�chn_hmcns�]ih^cncihm�g[h[a_lm�b[^�gil_�_nbc][f�^_]cmcih�chn_hncihm*

Ciq_p_l(�nb_�mno^s�b[m�cnm�fcgcn[ncihm*� Jh_�g[dil�fcgcn[ncih�cm�nb_�fiq�l_mjihm_�

l[n_�%.,"&*� Obcm�mno^s$m�fiq�l_mjihm_�l[n_�]iof^�b[p_�me_q_^�nb_�ip_l[ff�l_mofnm�qcnb�

nbim_�g[h[a_lm�l_mjih^cha�hin�\_cha�[�nlo_�l_jl_m_hn[ncp_�i`�nb_�m[gjf_�i`�g_n[f�

`chcmbcha�g[h[a_lm*� Ail�_r[gjf_(�nb_�l_mjih^_hnm�n_h^_^�ni�l_jiln�bcab�`__fcham�i`�gil[f�

i\fca[ncih�[h^�ch�[aal_a[n_�nb_s�b[^�_nbc][f�^_]cmcih�chn_hncihm*� Obom(�`onol_�l_m_[l]b�

mbiof^�[nn_gjn�ni�m_]ol_�[�\li[^�l[ha_�i`�g[h[a_lm*� Rbcf_�nb_�m[gjf_�g[s�\_�\c[m_^(�nb_�

mno^s�`ioh^�mcahc`c][hn�l_mofnm�qcnb�fcgcn_^�p[lc[h]_�ch�nb_�^_]cmcih�chn_hncihm*� Gce_qcm_(�

nb_�mi]c[f�^_mcl[\cfcns�\c[m�q[m�]ihnliff_^�`il�ch�nbcm�mno^s*

Ob_�fiq�l_mjihm_�jim_m�[�nbl_[n�ni�nb_�p[fc^cns�i`�nb_�l_mofnm(�s_n�[m�M[h^[ff�[h^�

Bc\mih�%-55-&(� fiq�l_mjihm_�l[n_�cm�[�jli\f_g�nb[n�jf[ao_m�_nbc]m�l_m_[l]b � %j*� -.,&*�

<]]il^cha�ni�nb_cl�[lnc]f_�l_pc_qcha�_gjclc][f�\omch_mm�_nbc]m�l_m_[l]b(�l_mjihm_�l[n_m�

l[ha_�`lig�-,"�ni�52"�qcnb�[h�[p_l[a_�l[n_�i`�0/"*� Gce_qcm_(�nb_�l_mjihm_�l[n_�ch�nbcm�

mno^s�cm�go]b�fiq_l�nb[h�nb_�g[cf�molp_s�l_nolh�l[n_�i`�15"�[nn[ch_^�\s�Folf[h^|m�%-551&�

[jjfc][ncih�i`�̂ c``_l_hn�nb_ilc_m�i`�l_[mih_^�[]ncih�ni�nb_�mno^s�i`�chmol[h]_�[a_hnm|�

_nbc][f�chn_hncihm�niq[l^�nb_cl�]fc_hnm*� Nn_jm�q_l_�n[e_h�ni�cgjlip_�nb_�l_mjihm_�l[n_�

%_*a*(�]ip_l�f_nn_l�qlcnn_h�\s�[�`ilg_l�jl_mc^_hn�i`�nb_�[mmi]c[ncih&(�[h^�nb_�l_mjihm_�l[n_�

cm�\_nn_l�nb[h�nb[n�a[lh_l_^�`il�g[le_ncha�l_m_[l]b�j_l`ilg_^�qcnb�nb_�g_n[f�`chcmbcha�

ch^omnls�Vc*_*(� -*1�ni�2�j_l]_hn�l[ha_�VNAHM=(�-551X&*� Iih_nb_f_mm(�l_m_[l]b_lm�g[s�

h__^�ni�_rjfil_�[�p[lc_ns�i`�ijncihm�`il�g[rcgctcha�l_nolh�l[n_�%_*a*(�m__�?cffg[h(� -534&*

<hinb_l�fcgcn[ncih�i`�nb_�mno^s�cm�nb[n�nb_�^[n[�om_^�`il�[h[fsm_m�q[m�m_f`�l_jiln_^�

[h^�]iff_]n_^�[m�j[ln�i`�[�`c_f^�mno^s�omcha�g[cf�molp_sm*� Obom(�][om[f�ch`_l_h]_m�

l_a[l^cha�nb_�l_f[ncihm�[giha�nb_�p[lc[\f_m�][hhin�\_�^cm]_lh_^*� =_][om_�nb_�^[n[�q_l_�

]iff_]n_^�ih�[ff�nb_�p[lc[\f_m�[n�nb_�m[g_�ncg_�mig_�l_mofnm�[h^�_rjf[h[ncihm�]iof^�\_
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ch`f[n_^�^o_�ni�]iggih�g_nbi^�p[lc[h]_*� Ciq_p_l(�]iggih�g_nbi^�\c[m�^i_m�hin�

[jj_[l�ni�\_�[�jf[omc\f_�[fn_lh[ncp_�_rjf[h[ncih�\_][om_�nb_�g_n[f�`chcmbcha�g[h[a_lm�

qiof^�b[p_�b[^�ni�`ilg�cgjfc]cn�nb_ilc_m�i`�nb_�jlijim_^�l_f[ncihmbcjm*

Ob_�^_j_h^_hn�p[lc[\f_�%_*a*(�^_]cmcih�chn_hncih&�q[m�g_[mol_^�omcha�ihfs�ih_�

cn_g�l[cmcha�jin_hnc[f�]ihmnlo]n�p[fc^cns�]ih]_lhm*� Ciq_p_l(�nb_�ko_mncih�q[m�gi^_f_^�

[`n_l�[�mchaf_�cn_g�g_[mol_�i`�̂ _]cmcih�chn_hncih�^_p_fij_^�\s�<dt_h�[h^�Acmb\_ch�%-54,7�

`il�[h�_r[gjf_�m__�nb_cl�<jj_h^cr�=(�j[a_�.24&*� Aolnb_lgil_(�nb_�cn_g�[jj_[l_^�ni�b[p_�

aii^�`[]_�p[fc^cns�ch�nb[n�cn�q[m�[�̂ cl_]n�ko_mncih�\[m_^�ojih�nb_�g[h[a_l�g[echa�[�

mj_]c`c]�^_]cmcih�omcha�m]_h[lci�ch`ilg[ncih*

=_][om_�nbcm�mno^s�om_^�[�]ihnliff_^�^_]cmcih�mncgofom�%c*_*(�m]_h[lcim&(�nb_�

\_b[pcil[f�chn_hncih�)�\_b[pcil�fche[a_�q[m�hin�chp_mnca[n_^*� Obcm�fche[a_�cm�[�e_s�

]igjih_hn�i`�nb_�nb_ils�i`�jf[hh_^�\_b[pcil*� Aonol_�l_m_[l]b�mbiof^�chp_mnca[n_�nbcm�

fche[a_*

Obcm�l_m_[l]b�_r[gch_^�ihfs�ih_�_nbc][f�\_b[pcil[f�chn_hncih�`il�ih_�ch^omnls�

%c*_*(�nb_�g_n[f�`chcmbcha�ch^omnls&*� <m�^cm]omm_^�ch�nb_�g_nbi^m�m_]ncih(�nb_�l_m_[l]b�

h_]_mmcn[n_^�[�f_p_f�i`�mj_]c`c]cns�nb[n�]iof^�ihfs�\_�[]bc_p_^�\s�fcgcncha�nb_�l_m_[l]b�ni�

ih_�ch^omnls*� Iih_nb_f_mm(�`onol_�l_m_[l]b�qcff�h__^�ni�_r[gch_�nb_�a_h_l[fct[\cfcns�i`�

nb_�_rn_h^_^�OK=�%ch]fo^cha�nb_�j_lmih[f�gil[f�i\fca[ncih�[h^�gil[f�chn_hmcns�p[lc[\f_m&�

[]limm�^c``_l_hn�_nbc][f�^cf_gg[m�ch�[�̂ cp_lmcns�i`�ch^omnlc_m*� Jh_�i`�g[hs�ko_mncihm�

_g[h[ncha�`lig�nbcm�mno^s�]ih]_lhm�biq�do^ag_hnm�[l_�`l[g_^�l_f[ncp_�ni�gil[f�[h^�f_a[f�

ch`fo_h]_m(�[h^�cn�g[s�ch`ilg[ncp_�ni�]igj[l_�nb_�_rn_h^_^�OK=$m� j_l`ilg[h]_�\inb�ch�

bcabfs�l_aof[n_^�[h^�fcabnfs�l_aof[n_^�ch^omnlc_m*� Iih_nb_f_mm(�[h�[ll[s�i`�\_b[pcilm�[h^�

\_b[pcil[f�chn_hncihm�b[p_�\__h�chp_mnca[n_^�omcha�nb_�OK=)�[m�q_ff�[m�nb_�nb_ils�i`�

l_[mih_^�[]ncihy�[h^�nb_�gi^_fm$�]iahcncp_�]igjih_hnm�b[p_�\__h�`ioh^�ni�\_�

ch^_j_h^_hn�i`�nb_�mj_]c`c]�\_b[pcil[f�chn_hncihm+\_b[pcilm*



/&

Kl[]nc][f�Dgjfc][ncihm

J`�gil_�jl[]nc][f�chn_l_mn(�nb_�`ch^cham�]iof^�cgj[]n�biq�]oll_hn�[h^�`onol_�

g[h[a_lm�[l_�nl[ch_^�l_f[ncp_�ni�_hpclihg_hn[f�cmmo_m�ch�\omch_mm*� Ail�_r[gjf_(�nb_�

jimcncp_�mcahc`c][hn�]ill_f[ncih�\_nq__h�ch^omnls�n_hol_�[h^�[nncno^_m�[\ion�b[t[l^iom�

q[mn_q[n_l�nl_[ng_hn�ch^c][n_m�nb[n�g[h[a_lm�qbi�b[p_�qile_^�ch�nb_�ch^omnls�fiha_l�

n_h^�ni�\_fc_p_�nb[n�cn�cm�ie[s�ni�^cm]b[la_�ohnl_[n_^�b[t[l^iom�q[mn_q[n_l*� Gce_qcm_(�nij�

g[h[a_lm�qbi�q_l_�f_mm�m_f`�_``c][]ciom�b[^�gil_�oh_nbc][f�^_]cmcih�chn_hncihm*� Ob_m_�

nqi�`ch^cham�ch^c][n_�nb[n�g[h[a_lm�[n�[ff�f_p_fm�ch�ila[hct[ncihm�h__^�nl[chcha�ih�nb_�

gimn�_hpclihg_hn[ffs)mioh^�nl_[ng_hn�[h^�^cmjim[f�g_nbi^m*� Gce_qcm_(�[ff�g[h[a_lm�

h__^�ni�\_�oj^[n_^�ih�nb_�l_[f�cgj[]nm�nb_cl�ila[hct[ncihm$�q[mn_�\s)jli^o]nm�b[p_�ih�nb_�

b_[fnb�[h^�q_f`[l_�i`�\inb�j_lmihm�[h^�hihj_lmihm*

Ncahc`c][hn�`ch^cham�`il�nb_�chmnlog_hn[f�]fcg[n_�[h^�mo\d_]ncp_�hilg�`[]nilm�

mcahc`s�[m�Ol_pchi�%-542&�jimnof[n_^6�  gimn�g[h[a_lm�qcff�fiie�ionmc^_�nb_gm_fp_m�`il�

]o_m�[\ion�qb[n�cm�lcabn�%[jjlijlc[n_&�\_b[pcil�[h^�qb[n�cm�qliha�%ch[jjlijlc[n_&�

\_b[pcil �%j*�2,4&*� Ob_m_�nqi�`[]nilm�mcahc`c][hnfs�cgj[]n_^�nbcm�mno^s$m�m[gjf_�i`�nij�

g[h[a_lm*� Ob_m_�g[h[a_lm(�ch]fo^cha�g[hs�iqh_lm�[h^�jl_mc^_hnm�i`�]igj[hc_m(�

]ihmc^_l_^�nb_�ch`fo_h]_m�i`�nb_cl�mollioh^cham7�nbom(�cn�cm�jli\[\f_�nb[n�[�g[dilcns�i`�nij(�

gc^^f_(�[h^�`clmn)fch_�g[h[a_lm�qiof^�\_�_ko[ffs�ch`fo_h]_^�\s�cgjiln[hn�inb_lm�[h^�

ila[hct[ncih[f�`il]_m*� Obcm�ch`ilg[ncih�mbiof^�chn_l_mn�g[h[a_lm�[m�nb_s�m__e�ni�jligin_�

_nbc][ffs)mioh^�^_]cmcih�g[echa*� Oij�g[h[a_lm�qiof^�^i�q_ff�ni�_mn[\fcmb�nb_�ech^�i`�

ila[hct[ncih[f�]fcg[n_�nb[n�`imn_lm�_nbc][f�^_]cmcih�g[echa*� Oij�g[h[a_lm�mbiof^�m_f_]n�

[h^�jligin_�_nbc][f�ch^cpc^o[fm�ni�m_lp_�[m�lif_�gi^_fm�`il�inb_l�g[h[a_lm*� Dn�[fmi�

^_gihmnl[n_m�nb_�jiq_l`of�`il]_�i`�ila[hct[ncihm�ih�nb_�do^ag_hnm�[h^�\_b[pcilm�i`�nb_cl�

g_g\_lm*

Dn�[jj_[lm�ch^cpc^o[fm�g[e_�gil_�_nbc][f�^_]cmcihm�oh^_l�bcab�gil[f�chn_hmcns�

]ih^cncihm*� Ncgcf[l�ni�qb[n�R_\_l�%-550&�`ioh^�qcnb�bcm�m[gjf_�i`�.15�g[h[a_lm
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_hliff_^�ch�[�j[ln)ncg_�H=<�jlial[g(�nb_�mno^s$m�`ch^cham�ch^c][n_�nb[n�nb_�g_n[f�

`chcmbcha�g[h[a_lm�jli]f[cg_^�gil_�_nbc][f�^_]cmcih�chn_hncihm�oh^_l�gil_�chn_hm_�

]ih^cncihm*� >ih]ollcha�qcnb�R_\_l�%-550&(� jl[]ncncih_lm�[h^�[][^_gc]m�_ha[a_^�ch�

_nbc]m�_^o][ncih�g[s�[fmi�^_n_]n�nb[n�nb_�gil[f�cmmo_m�om_^�ch�\omch_mm�_nbc]m�nl[chcha�[h^�

chmnlo]ncih�\c[m�nb_�_nbc][f�^_]cmcih)g[echa�jli]_mm �%j*�/.5&*� Obom(�_nbc]m�nl[chcha�

mbiof^�p[ls�nb_�chn_hmcns�i`�nb_�̂ _]cmcih�m]_h[lcim�ni�nlofs�l_jl_m_hn�nb_�]ihnchoog�i`�

_nbc][f�^cf_gg[m�[h^�ni�[^_ko[n_fs�jl_j[l_�g[h[a_lm*� =_][om_�g[h[a_lm�n_h^�ni�g[e_�

gil_�_nbc][f�do^ag_hnm�oh^_l�bcab�chn_hmcns�]ih^cncihm(�nb_�gimn�cgjiln[hn�[h^�

mcahc`c][hn�nl[chcha�g[s�chpifp_�mcno[ncihm�nb[n�[jj_[l�ni�jl_m_hn�f_mm�b[lg�ni�inb_lm�%c*_*(�

fiq�gil[f�chn_hmcns�mcno[ncihm&*� Obom(�cn�\_biip_m�g[h[a_lm�ni�m_hmcnct_�nb_cl� j_ijf_�ni�

_nbc][f�cmmo_m�i`�[ff�^_al__m*

<m�>iffchm�%-545&�]f[cg_^(�_nbc][f�cmmo_m�[l_�i`n_h�]igjf_r�\_][om_� ch�g[hs�

chmn[h]_m(�nb_�nl[^_)i``�cm�hin�\_nq__h�a_h_l[ncha�[�b[lg�il�\_h_`cn(�\on�\_nq__h�^_al__m�

i`�b[lgm�il�\_h_`cnm�ni�]igj[hs�[h^+il�[�mn[e_bif^_l�%j*�4&*� <m�mo]b(�[�]ig\ch[ncih�i`�

_nbc]m�nl[chcha�[h^�_rjfc]cn�\_b[pcil[f�aoc^_fch_m�%_*a*(�mn[h^[l^�ij_l[ncha�jli]_^ol_m&�

g[s�\_�h_]_mm[ls�ni�[mmcmn�[h^�\_nn_l�jl_j[l_�g[h[a_lm�`il�mo]b�^c``c]ofn�̂ _]cmcih�g[echa�

_jcmi^_m*� Rbcf_�cn�cm�bij_^�nb[n�ch^cpc^o[fm�ch�ila[hct[ncihm�g[e_�aii^(�domn(�[h^�gil[f�

do^ag_hnm(�cn�gcabn�\_�ohl_[fcmnc]�ni�_rj_]n�nb_g�ni�g[e_�̂ _]cmcihm�omcha�cgjfc]cn�

aoc^_fch_m�%c*_*(�_nbc][f�il�gil[f&�ihfs*� @rjfc]cn�j[l[g_n_lm�mojjilncha�_nbc][f�do^ag_hnm�

%_*a*(�mn[h^[l^�ij_l[ncha�jli]_^ol_m(�]igj[hs�jifc]c_m(�[h^�f_a[f�cgj_l[ncp_m&�[fmi�jf[s�

[h�cgjiln[hn�lif_�ch�_hmolcha�_nbc][f�do^ag_hnm*

Ob_�mnils�nif^�\s�nbcm�l_m_[l]b�cm�nb[n�\s�_h`if^cha�nb_�ch`fo_h]_m�i`�nb_�

ch^cpc^o[f(�]ihn_rn(�[h^�cmmo_�chni�iol�l_m_[l]b�gi^_fm(�q_�g[s�\_ach�ni�oh^_lmn[h^�nb_�

_nbc][f�^_]cmcih�g[echa�jli]_mm_m�[h^�do^ag_hnm�i`�mig_�i`�iol�mi]c_ns$m�gimn�]lcnc][f�

^_]cmcih�g[e_lmy�g[h[a_lm*
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<dt_h(�D*�%-541&*� Alig�chn_hncihm�ni�[]ncihm6� <�nb_ils�i`�jf[hh_^�\_b[pcil*� Dh�E*�Fobf�#�

E*�=_]eg[hh�%@^m*&(�<]ncih�]ihnlif6� Alig�]iahcncih�ni�\_b[pcil�%jj*� --)/5&*�

C_c^_f\_la6� Njlcha_l)Q_lf[a*

<dt_h(�D*�%-543&*� <nncno^_m(�nl[cnm(�[h^�[]ncihm6� ?cmjimcncih[f�jl_^c]ncih�i`�\_b[pcil�ch�

j_lmih[fcns�[h^�mi]c[f�jms]bifias*� Dh�G*�=_leiqcnt�%@^&(�<^p[h]_m�ch�

_rj_lcg_hn[f�mi]c[f�jms]bifias6�Qifog_�.,�%jj*� -)2/&*� N[h�?c_ai(�><6�

<][^_gc]�Kl_mm*

<dt_h(�D*�%-544&*� <nncno^_m(�j_lmih[fcns(�[h^�\_b[pcil*� Hcfnih�F_sh_m(�@haf[h^6� Jj_h�

Phcp_lmcns�Kl_mm*

<dt_h(�D*�%-55-&*� Ob_�nb_ils�i`�jf[hh_^�\_b[pcil*� Jla[hct[ncih[f�=_b[pcil�[h^�Cog[h�

?_]cmcih�Kli]_mm_m*�1, *-35).--*

<dt_h(�D*(�#�?lcp_l(�=*�G*�%-55-&*� Kl_^c]ncih�i`�f_cmol_�j[lnc]cj[ncih�`lig�\_b[pcil[f(

hilg[ncp_(�[h^�]ihnlif�\_fc_`m6� <h�[jjfc][ncih�i`�nb_�nb_ils�i`�jf[hh_^�\_b[pcil*�

G_cmol_�N]c_h]_m*� -/*-41).,0*

<dt_h(�D*(�#�?lcp_l(�=*�G*�%-55.&*� <jjfc][ncih�i`�nb_�nb_ils�i`�jf[hh_^�\_b[pcil�ni�

f_cmol_�]bic]_*� Eiolh[f�i`�G_cmol_�M_m_[l]b*�.0*.,3)..0*

<dt_h(�D*(�#�Acmb\_ch(�H*�%-53,&*� Ob_�jl_^c]ncih�i`�\_b[pcil�`lig�[nncno^ch[f�[h^

hilg[ncp_�p[lc[\f_m*� Eiolh[f�i`�@rj_lcg_hn[f�Ni]c[f�Kms]bifias*�2*022)043*

<dt_h(�D*(�#�Acmb\_ch(�H*�%-54,&*� Ph^_lmn[h^cha�[nncno^_m�[h^�jl_^c]ncha�mi]c[f�\_b[pcil*�

@haf_qii^�>fc``m(�IE6� Kl_hnc]_)C[ff*

<dt_h(�D*(�#�H[^^_h(�O*�E*�%-542&*� Kl_^c]ncih�i`�ai[f)^cl_]n_^�\_b[pcil� <nncno^_(�

chn_hncihm(�[h^�j_l]_cp_^�\_b[pcil[f�]ihnlif*� Eiolh[f�i`�@rj_lcg_hn[f�Ni]c[f�

Kms]bifias*�..(01/)030*

=[\\c_(�@*� %-542&*� Ob_�jl[]nc]_�i`�mi]c[f�l_m_[l]b�%0nb�_^*&*� =_fgihn(�><6� R[^mqilnb�

Ko\fcmbcha*



/)

=[h^ol[(�<*� %-533&*� N_f`)_``c][]s6� Oiq[l^�[�ohc`scha�nb_ils�i`�\_b[pcil[f�]b[ha_*�

Kms]bifiac][f�M_pc_q*�40 *-5-).-1*

=[h^ol[(�<*�%-54.&*� N_f`)_``c][]s�g_]b[hcmg�ch�bog[h�[a_h]s*� <g_lc][h�Kms]bifiacmn*�

/3(-..)-03*

=[l^[]b(�@*(�#�F[a[h(�M*�<*�%-54.&*� Bicha�\s�nb_�\iie6� Ob_�jli\f_g�i`�l_aof[nils�

ohl_[mih[\f_h_mm*� Kbcf[^_fjbc[(�K<6� O_gjf_�Phcp_lmcns�Kl_mm*

=_]e(�G*(�#�<dt_h(�D*�%-55-&*� Kl_^c]ncha�^cmbih_mn�[]ncihm�omcha�nb_�nb_ils�i`�jf[hh_^�

\_b[pcil*� Eiolh[f�i`�M_m_[l]b�ch�K_lmih[fcns*�.1 *.41)/,-*

=iit)<ff_h�#�C[gcfnih*� %-55-&*� >iljil[n_�_hpclihg_hn[f�g[h[a_g_hn)� <h�_r_]oncp_�

mogg[ls*� =_nb_m^[(�H?6� <onbil*

=ilg[hh(�A*�C*(�#�F_ff_ln(�N*�M*�%@^m*&�%-55-&*� @]ifias(�_]ihigc]m(�_nbc]m6� Ob_�\lie_h�

]cl]f_*� I_q�C[p_h(�>O6� T[f_�Phcp_lmcns�Kl_mm*

=iqg[h(�E*�N*(�#�?[pcm(�>*�%-545&*� Dh^omnls�[h^�nb_�_hpclihg_hn� >bc_`�_r_]oncp_�

i``c]_l�[nncno^_m(� -532)-542*� @hpclihg_hn[f�H[h[a_g_hn� -/*.0/).05*

>b_gc][f�[h^�@hach__lcha�I_qm�%-54,*�H[s�-.&*� @K<�m_n�]igjf_r�b[t[l^iom�q[mn_�

lof_m(�14*

>ib_h(�E*(�#�>ib_h(�K*�%-54/&*� <jjfc_^�gofncjf_�l_al_mmcih+]ill_f[ncih�[h[fsmcm�`il�nb_�

\_b[pcil[f�m]c_h]_m� %.h^�_^*&*� Ccffm^[f_(�IE6� @lf\[og*

>iffchm(�?*�%-545&*� Jla[hct[ncih[f�b[lg(�f_a[f�]ih^_gh[ncih�[h^�mn[e_bif^_l�l_n[fc[ncih6�

<�nsjifias(�l_m_[l]b�[a_h^[(�[h^�[jjfc][ncih*� Eiolh[f�i`�=omch_mm�@nbc]m*�4(-)-/*

?[b[\(�H*�A*(�Hihn[a(�?*�G*(�#�K[ll(�E*�H*�%-550&*� Kiffoncih�jl_p_hncih�[h^�q[mn_

gchcgct[ncih�[n�[�a[fp[hctcha�[h^�_f_]nlijf[ncha�`[]cfcns6� <�][m_�mno^s*� R[n_l�

N]c_h]_�[h^�O_]bhifias*�/,*.0/).1,*

?_�B_ila_(�M*�O*�%-551&*� =omch_mm�_nbc]m�%/l^�_^*&*� @haf_qii^�>fc``m(�IE6� Kl_hnc]_�

C[ff*



/*

?cag[h(�G*� %-55,&*� Nnl[n_ac]�g[h[a_g_hn6� >ih]_jnm(�^_]cmcihm(�][m_m� %.h^�_^*&*�

Cig_qii^(� DG6� Dlqch*

?cffg[h(�?*�%-534&*� H[cf�[h^�n_f_jbih_�molp_sm*� I_q�Tile6� Eibh�Rcf_s�#�Nihm*

?_ficnn_�#�Oio]b_(�#�Nn[h^`il^�Phcp_lmcns*� %-55,(�N_jn_g\_l&*� Ob_�_hpclihg_hn[f�

nl[hm`ilg[ncih�i`�P*N*�ch^omnls6� <�molp_s�i`�P*N*�ch^omnlc[f�]iljil[ncihm*�

N[]l[g_hni(� ><6� <onbil*

?o\chmes(�<*�E*(�#�Gie_h(�=*�%-545&*� <h[fstcha�_nbc][f�^_]cmcih�g[echa�ch�g[le_ncha*�

Eiolh[f�i`�=omch_mm�M_m_[l]b(�-5(4/)-,3*

@[afs(�<*�C*(�#�>b[ce_h(�N*�%-55/&*� Ob_�jms]bifias�i`�[nncno^_m*� Ailn�Rilnb(�OS6�

C[l]ioln�=l[]_*

@]e_lmf_s(�N*�%-55.&*� @hpclihg_hn[fcmg�[h^�jifcnc][f�nb_ils*� <f\[hs(�Nn[n_�Phcp_lmcns�

i`�I_q�Tile�Kl_mm*

A_ll_ff(�J*�>*(�#�Bl_mb[g(�G*�B*�%-541&*� <�]ihncha_h]s�`l[g_qile�`il�oh^_lmn[h^cha�

_nbc][f�^_]cmcih�g[echa�ch�g[le_ncha*� Eiolh[f�i`�H[le_ncha*�05%/&(�43)52*

Acmb\_ch(�H*(�#�<dt_h(�D*�%-531&*� =_fc_`(�[nncno^_(�chn_hncih�[h^�\_b[pcil� <h�

chnli^o]ncih�ni�nb_ils�[h^�l_m_[l]b*� M_[^cha(�H<6� <^^cmih)R_mf_s*

Acmb\_ch(�H*(�#�Nn[mmih(�H*%-55,&*� Ob_�lif_�i`�̂ _mcl_m(�m_f`)jl_^c]ncihm(�[h^�j_l]_cp_^�

]ihnlif�ch�nb_�jl_^c]ncih�i`�nl[chcha�m_mmcih�[nn_h^[h]_*� Eiolh[f�i`�<jjfc_^�Ni]c[f�

Kms]bifias*� . , *-3/)-54*

Af[hh_ls(�=*�G*(�#�H[s(�?*�M*�%-550&*� Kligch_hn�`[]nilm�ch`fo_h]cha�_hpclihg_hn[f

[]ncpcnc_m6� <jjfc][ncih�i`�nb_�_hpclihg_hn[f�f_[^_lmbcj�gi^_f�%@GH&*� G_[^_lmbcj�

Lo[ln_lfs*�1(.,-)..-*

Al_^lc]emih(�E*�R*�%-542&*� <h�_rjfil[nils�[jjli[]b�ni�g_[molcha�j_l]_jncihm�i`�mnl[n_ac]�

^_]cmcih�jli]_mm�]ihmnlo]nm(�Nnl[n_ac]�H[h[a_g_hn�Eiolh[f*�3(03/)04/*



Al_^lc]emih(�E*N*(�#�Hcn]b_ff(�O*�M*�%-540&*� Nnl[n_ac]�^_]cmcih�jli]_mm_m6

>igjl_b_hmcp_h_mm�[h^�j_l`ilg[h]_�ch�[h�ch^omnls�qcnb�[h�ohmn[\f_�

_hpclihg_hn� <][^_gs�i`�H[h[a_g_hn�Eiolh[f*�.3(/55)0./*

Al__g[h(�M*�@ �%-540&*� Nnl[n_ac]�g[h[a_g_hn� <�mn[e_bif^_l�[jjli[]b*� =imnih6�

Kcng[h+=[ffcha_l*

Alcntm]b_(�?*�%-544(�Ac[ff&*� <h�_r[gch[ncih�i`�g[le_ncha�_nbc]m6� Mif_�i`�nb_�^_]cmcih�

g[e_l(�]ihm_ko_h]_m�i`�nb_�^_]cmcih(�g[h[a_g_hn�jimcncih(�[h^�m_r�i`�nb_�

l_mjih^_hn*� Eiolh[f�i`�H[]lig[le_ncha*�4%.&*�.5)/5*

Alcntm]b_(�?*�%-55-&*� <�gi^_f�i`�̂ _]cmcih)g[echa�ch]iljil[ncha�_nbc][f�p[fo_m*� Eiolh[f�

i`�=omch_mm�@nbc]m(� -,*40-)41.*

Alcntm]b_(�?*(�#�=_]e_l(�C*�%-54.(�A[ff&*� =omch_mm�_nbc]m�i`�̀ onol_�g[le_ncha�g[h[a_lm*�

Eiolh[f�i`�H[le_ncha�@^o][ncih*�.)3*

Alcntm]b_(�?*(�#�=_]e_l(�C*�%-540&*� Phecha�g[h[a_g_hn�\_b[pcil�ni�_nbc][f�jbcfimijbs6�

<h�_gjclc][f�chp_mnca[ncih*� <][^_gs�i`�H[h[a_g_hn�Eiolh[f*�.3 *-22)-31*

B[hmn_l(�?*�>*(�C_hh_mms(�C*�R*(�#�Gonb[hm(�A*� %-54/&*� Ni]c[f�^_mcl[\cfcns�l_mjihm_

_``_]nm6� Obl__�[fn_lh[ncp_�gi^_fm*� <][^_gs�i`�H[h[a_g_hn�Eiolh[f*�.2%.&*�/.-)�

//-*

Bil_(�<*�%-55.&*� @[lnb�ch�nb_�\[f[h]_6� @]ifias�[h^�nb_�bog[h�mjclcn� I_q�Tile6

Cog_*

Bilmo]b(�M*�G*(�#�Jln\_la(�E*�%-54/&*� Hil[f�i\fca[ncih�[h^�[nncno^_m6� Ob_cl�l_f[ncih�ni�

\_b[pcil[f�chn_hncihm*� Eiolh[f�i`�K_lmih[fcns�[h^�Ni]c[f�Kms]bifias*�00 (-,.1)�

-,.4*

C[llcmih(�@ �=*�%-55/&*� Bicha�al__h6� Ciq�ni�]iggohc][n_�piol�]igj[hs$m�

_hpclihg_hn[f�]iggcng_hn*� Cig_qii^(�DG6� =omch_mm�Jh_�Dlqch*

C[qe_h(�K*� %-55/&*� Ob_�_]ifias�i`�]igg_l]_*� I_q�Tile6� C[lj_l>iffchm*



C[s^_h(�B*�A*�%-55/(�Eoh_&*� @]imsmn_g�p[fo[ncih6� >ig\chcha�_]ihigc]m(�jbcfimijbs(�

[h^�_]ifias*� Eiolh[f�i`�@]ihigc]�Dmmo_m*�.3%.&(�0,5)0.,*

Cia[lnb(�M*�H*�%-543&*� Eo^ag_hn�[h^�]bic]_*� I_q�Tile6� Eibh�Rcf_s�#�Nihm*

Cimg_l(�G*�O*�%-550&*� Rbs�\_�gil[f;� <�^c``_l_hn�l[ncih[f_�`il�g[h[a_lm*� =omch_mm�

@nbc]m�Lo[ln_lfs*�0).*

Eih_m(�B*�M*�%-542&*� Ni]c[fct[ncih�n[]nc]m(�m_f`)_``c][]s(�[h^�h_q]ig_lm$�[^domng_hnm�ni�

ila[hct[ncihm*� <][^_gs�i`�H[h[a_g_hn�Eiolh[f*�.5%.&(�.2.).35*

Eih_m(�O*�H*�%-55-&*� @nbc][f�^_]cmcih�g[echa�\s�ch^cpc^o[fm�ch�ila[hct[ncihm6� <h�cmmo_)�

]ihncha_hn�gi^_f*� <][^_gs�i`�H[h[a_g_hn�M_pc_q*�-2%.&(�/22)/51*

Eih_m(�O*�H*(�#�Co\_l(�Q*�G*�%-55.&*� Dmmo_�]ihncha_h]s�ch�_nbc][f�^_]cmcih�g[echa*� Dh�

nb_�Dhn_lh[ncih[f�<mmi]c[ncih�`il�=omch_mm�[h^�Ni]c_ns�Kli]__^cham*�-12)-22*

F_ffs(�B*�%-551(�H[l]b�-5&*� <�`off�jf[n_*� Gch]ifh�Eiolh[f�Nn[l(�j*�>f*

Fibon(�B*�A*�%-550&*� Ob_�l_f[ncihmbcj�i`�[a_(�a_h^_l(�_rj_lc_h]_�[h^�[q[l_h_mm�i`

qlcnn_h�_nbc]m�jifc]c_m�ni�\omch_mm�^_]cmcih�g[echa*� N<H�<^p[h]_^�H[h[a_g_hn�

Eiolh[f*�15*/.)0,*

Fiffolo(�M*�Q*�%-550&*� Mcme�[mm_mmg_hn�[h^�g[h[a_g_hn� Dh�M*�Fiffolo�%@^*&(

@hpclihg_hn[f�mnl[n_ac_m�b[h^\iie6� <�aoc^_�ni�_``_]ncp_�jifc]c_m�[h^�jl[]nc]_m�

%jj*�/.3)0/.&*� I_q�Tile6� H]Bl[q)Ccff*

Folf[h^(�I*�=*�%-551&*� @nbc][f�chn_hncihm�[h^�nb_�nb_ilc_m�i`�l_[mih_^�[]ncih�[h^�jf[hh_^�

\_b[pcil*� Eiolh[f�i`�<jjfc_^�Ni]c[f�Kms]bifias*�.1%0&*�.53)/-/*

Folnch_m(�R*H*� %-540&*� Hil[f�\_b[pcil�[m�lof_)aip_lh_^�\_b[pcil� <�jms]bimi]c[f

lif_)nb_il_nc][f�[jjli[]b�ni�gil[f�\_b[pcil�[h^�^_p_fijg_hn*� Dh�R*�H*�Folnch_m�

[h^�E*�G*�B_qclnt�%@^m*&(� Hil[fcns(�gil[f�\_b[pcil(�[h^�gil[f�^_p_fijg_hn�%jj*�

/,/)/.0&*� I_q�Tile6� Eibh�Rcf_s�#�Nihm*

G_mn_l(�E*�K*(�#�=iqg[h(�<*�%-54/&*� Ob_�jifcnc]m�i`�b[t[l^iom�q[mn_�g[h[a_g_hn*�

?olb[g(�I>6� ?oe_�Kl_mm*



Gc_^ne[(�E*�H*�%-545&*� Q[fo_�]ihalo_h]_6� Ob_�chn_ljf[s�i`�ch^cpc^o[f�[h^�

ila[hct[ncih[f�p[fo_�msmn_gm*� Eiolh[f�i`�=omch_mm�@nbc]m*�4*4,1)4-1*

Gc_^ne[(�E*�H*�%-55-&*� Jla[hct[ncih[f�p[fo_�]ihn_hncih�[h^�g[h[a_lc[f�gch^m_nm*� Eiolh[f�

i`�=omch_mm�@nbc]m*� -,(10/)113*

H[l]b(�E*�B*(�#�Ncgih(�C*�<*�%-514&*� Jla[hct[ncihm*� I_q�Tile6� Rcf_s*

H[nb_qm(�H*>*� %-544&*� Nnl[n_ac]�chn_lp_hncih�ch�ila[hct[ncihm6� M_mifpcha�_nbc][f�

^cf_gg[m*� I_q\ols�K[le(�><6� N[a_*

Hchc[l^(�K*R*(�#�>ib_h(�E*�=*�%-54-&*� <h�_r[gch[ncih�i`�nb_�Acmb\_ch)<dt_h�\_b[pcil[f)�

chn_hncih�gi^_f$m�]ih]_jnm�[h^�g_[mol_m*� Eiolh[f�i`�@rj_lcg_hn[f�Ni]c[f�

Kms]bifias*�.,*22-)24,*

Hcnli``(�-*-*�%-54/&*� Nn[e_bif^_lm�i`�nb_�ila[hct[ncih[f�gch^6� Oiq[l^�[�h_q�pc_q�i`�

ila[hct[ncih[f�jifc]s�g[echa*� N[h�Al[h]cm]i6� Eimm_s)=[mm*

Hillcm(�N*�<*(�#�H]?ih[f^(�M*�<*�%-551&*� Ob_�lif_�i`�gil[f�chn_hmcns�ch�gil[f

do^ag_hnm6� <h�_gjclc][f�chp_mnca[ncih*� Eiolh[f�i`�=omch_mm�@nbc]m*� -0*3-1)3.2*

Hol^s(�R*�C*�%-531&*� <hnbliji]_hnlcmg6� <�gi^_g�p_lmcih*� N]c_h]_*� -43*--24)--3.*

I[ncih[f�Nifc^�R[mn_m�H[h[a_g_hn�<mmi]c[ncih�%INRH<&�%-545&� H[h[acha�b[t[l^iom�

q[mn_6� Aof`cffcha�nb_�jo\fc]�nlomn� %R[mbchanih(�?>6� <onbil&*

I_^_lbi`(�<*�E*�%-541&*� H_nbi^m�i`�]ijcha�qcnb�mi]c[f�^_mcl[\cfcns�\c[m6� <�l_pc_q*�

@olij_[h�Eiolh[f�i`�Ni]c[f�Kms]bifias*� -1*.2/).4,*

K[ofbom(�?*�G*� %-540&*� Oqi)]igjih_hn�gi^_fm�i`�mi]c[ffs�^_mcl[\f_�l_mjih^cha*

Eiolh[f�i`�K_lmih[fcns�[h^�Ni]c[f�Kms]bifias*�02*154)2,5*

K[ofbom(�?*�G*�%-544&*� <mm_mmcha�m_f`)^_]_jncih�[h^�cgjl_mmcih�g[h[a_g_hn�ch�m_f`)

l_jilnm6�Ob_�=[f[h]_^�Dhp_hnils�i`�?_mcl[\f_�M_mjih^cha*� Phjo\fcmb_^�g[ho[f(�

Phcp_lmcns�i`�=lcncmb�>ifog\c[(�Q[h]iop_l(�>[h[^[*



K[ofbom(�?*�G*�%-55-&*� H_[mol_g_hn�[h^�]ihnlif�i`�l_mjihm_�\c[m*� Dh�E*�K*�Mi\chmih(�K*�

M*�Nb[p_l(�#�G*�N*�Rlcabnmg[h�%@^m*&(�H_[mol_m�i`�j_lmih[fcns�[h^�mi]c[f�

jms]bifiac][f�[nncno^_m6� Qif*� -�ch�H_[mol_m�i`�mi]c[f�jms]bifiac][f�[nncno^_m�

m_lc_m�%jj*� -3)15&*� N[h�?c_ai(�><6� <][^_gc]�Kl_mm*

K_n_lm(�G*C*(�J$>ihhil(�@*E*(�#�Rcm_(�N*G*�%-540&*� Ob_�mj_]c`c][ncih�[h^�n_mncha�i`

gi^_l[nil�p[lc[\f_�bsjinb_m_m*� Dh�O*N*�=[n_g[h�[h^�B*M*�A_llcm�%_^m*&(�H_nbi^�

[h^�[h[fsmcm�ch�ila[hct[ncih[f�l_m_[l]b6� -.4)-/5*� M_mnih(�Q<6� M_mnih*

Kig[.[f(�M*�E*(�#�E[]][l^(�E*�E*�%-532&*� <h�ch`ilg[ncih[f�[jjli[]b�ni�[fnlocmnc]�\_b[pcil*�

Eiolh[f�i`�K_lmih[fcns�[h^�Ni]c[f�Kms]bifias*�//*/-3)/.2*

Kimn(�E*�@*(�>iffchm(�?*�#�Nn[lce(�H*�%@^m*&*� %-551&*� M_m_[l]b�ch�]iljil[n_�mi]c[f

j_l`ilg[h]_�[h^�jifc]s6� Nojjf_g_hn�-*� Nomn[chcha�nb_�h[nol[f�_hpclihg_hn6�

@gjclc][f�mno^c_m�ih�nb_�chn_l`[]_�\_nq__h�h[nol_�[h^�ila[hct[ncihm*� Bl__hqc]b(�
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