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Nb_�[onbil�b[m�al[hn_^�[�hih(
_r]fomcp_�fc]_hm_�[ffiqcha�Fc\l[ls�[h^�
;l]bcp_m�=[h[^[�ni�l_jli^o]_'�
jo\fcmb'� [l]bcp_'�jl_m_lp_'�]ihm_lp_'�
]iggohc][n_�ni�nb_�jo\fc]�\s�
n_f_]iggohc][ncih�il�ih�nb_�Chn_lh_n'�
fi[h'�^cmnlc\on_�[h^�m_ff�nb_m_m�
qilf^qc^_'�`il�]igg_l]c[f�il�hih(
]igg_l]c[f�joljim_m'� ch�gc]li`ilg'�
j[j_l'�_f_]nlihc]�[h^*il�[hs�inb_l�
`ilg[nm)

FÉ[on_ol�[�[]]il^w�oh_�fc]_h]_�hih�_r]fomcp_�
j_lg_nn[hn�v�f[�<c\fcinbxko_�_n�;l]bcp_m�
=[h[^[�^_�l_jli^ocl_'�jo\fc_l'�[l]bcp_l'�
m[op_a[l^_l'�]ihm_lp_l'�nl[hmg_nnl_�[o�jo\fc]�
j[l�nwfw]iggohc][ncih�io�j[l�fÉChn_lh_n'�jlyn_l'�
^cmnlc\o_l�_n�p_h^l_�^_m�nbxm_m�j[lnion�^[hm�f_�
gih^_'�v�^_m�`chm�]igg_l]c[f_m�io�[onl_m'�mol�
mojjiln�gc]li`ilg_'� j[jc_l'�wf_]nlihcko_�_n*io�
[onl_m�`ilg[nm)

Nb_�[onbil�l_n[chm�]ijslcabn�
iqh_lmbcj�[h^�gil[f�lcabnm�ch�nbcm�
nb_mcm)� H_cnb_l�nb_�nb_mcm�hil�
mo\mn[hnc[f�_rnl[]nm�`lig�cn�g[s�\_�
jlchn_^�il�inb_hpcm_�l_jli^o]_^�
qcnbion�nb_�[onbilÉm�j_lgcmmcih)

FÉ[on_ol�]ihm_lp_�f[�jlijlcwnw�^o�^licn�^#[on_ol�
_n�^_m�^licnm�gil[or�koc�jlinxa_�]_nn_�nbxm_)�Hc�
f[�nbxm_�hc�^_m�_rnl[cnm�mo\mn[hnc_fm�^_�]_ff_(]c�
h_�^icp_hn�ynl_�cgjlcgwm�io�[onl_g_hn�
l_jli^ocnm�m[hm�mih�[onilcm[ncih)

Ch�]igjfc[h]_�qcnb�nb_�=[h[^c[h�
Jlcp[]s�;]n�mig_�mojjilncha�`ilgm�
g[s�b[p_�\__h�l_gip_^�`lig�nbcm�
nb_mcm)

=ih`ilgwg_hn�v�f[�fic�][h[^c_hh_�mol�f[�
jlin_]ncih�^_�f[�pc_�jlcpw_'�ko_fko_m�
`ilgof[cl_m�m_]ih^[cl_m�ihn�wnw�_hf_pwm�^_�
]_nn_�nbxm_)

Qbcf_�nb_m_�`ilgm�g[s�\_�ch]fo^_^�
ch�nb_�^i]og_hn�j[a_�]iohn'�nb_cl�
l_gip[f�^i_m�hin�l_jl_m_hn�[hs�fimm�
i`�]ihn_hn�̀ lig�nb_�nb_mcm)

<c_h�ko_�]_m�`ilgof[cl_m�[c_hn�ch]fom�^[hm�
f[�j[ach[ncih'� cf�hÉs�[ol[�[o]oh�]ihn_ho�
g[hko[hn)
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L_m_[l]b_lm�b[p_�^_\[n_^�qb_nb_l�qig_h�ch�f[n_l�fc`_�_rj_lc_h]cha�chncg[n_�j[lnh_l�

pcif_h]_�$CJP%�[l_�pc]ncgm�i`�CJP�il�_f^_l�[\om_�$?;%)�Nbcm�mno^s�ij_l[n_m�oh^_l�nb_�

hincih�nb[n�qig_h�_rj_lc_h]cha�[\om_�\s�nb_cl�j[lnh_lm�[l_�pc]ncgm�i`�CJP�l_a[l^f_mm�i`�

[a_)�Biq_p_l'�cn�cm�f[la_fs�ohehiqh�c`�m_lpc]_m�`il�pc]ncgm�i`�CJP�[l_�[jjlijlc[n_�[]limm�

nb_�fc`_mj[h)�Nb_�]oll_hn�mno^s�[^^l_mm_^�nbcm�a[j�\s�chp_mnca[ncha�biq�mn[a_� ,� nl[hmcncih�

big_m�ch�;nf[hnc]�=[h[^[�[l_�g__ncha�nb_�h__^m�i`�qig_h�ch�gc^fc`_�[h^�if^_l)�Nbcm�

nqi(jb[m_^�mno^s�ch]fo^_^�[h�ihfch_�molp_s�qcnb�,2�mb_fn_l�^cl_]nilm�[h^�n_f_jbih_�

chn_lpc_qm�qcnb�3�mb_fn_l�^cl_]nilm)�L_mofnm�ch^c][n_^�nb[n�\_nq__h�-++2(-++3'�qig_h�ch�

gc^fc`_�[h^�if^_l�]igjlcm_^�-3!�i`�nbim_�qbi�om_^�mn[a_�,� nl[hmcncih�biom_m)�;fnbioab�

molp_s�l_mofnm�moaa_mn_^�nb[n�mn[a_�,� nl[hmcncih�big_m�g__n�nb_�h__^m�i`�qig_h�[]limm�

nb_�fc`_mj[h'�nb_�chn_lpc_qm�l_p_[f_^�[�^c``_l_hn�jc]nol_)�L_mofnm�i`�nb_�chn_lpc_qm�

oh`if^_^�chni�nbl__�^cmnch]n�jb[m_m�qcnbch�nb_�fcp_m�i`�qig_h�ch�gc^fc`_�[h^�if^_l5� $,%�fc`_�

[n�big_�[h^�ch�nb_�]iggohcns'�$-%�fcpcha�ch�nb_�mb_fn_l'�[h^�$.%�mn[lncha�[�h_q�fc`_)�

>cl_]nilm�mb[l_^�nb[n�nl[hmcncih�big_m�i`n_h�`[ff�mbiln�ch�g__ncha�nb_�h__^m�i`�nbcm�[a_�

alioj�ch�mo]b�[l_[m�[m�mb_fn_l�jifc]c_m'�[]]_mmc\cfcns'�jlcp[]s'�mojjiln�[h^�ionl_[]b)�

Nl[hmcncih�big_m�i``_l�m[`_ns�[h^�m_]olcns�`il�qig_h�[]limm�nb_�fc`_mj[h'�\on�nb_s�^i�hin�

g__n�nb_�j[lnc]of[l�h__^m�i`�qig_h�ch�gc^fc`_�[h^�if^_l)�Biq_p_l'�l_mofnm�i`�nbcm�mno^s�

ch^c][n_�nb[n�qig_h�ch�gc^fc`_�[h^�if^_l�qbi�_rj_lc_h]_�CJP�l_kocl_�_^o][ncih�[h^�

mojjiln�mollioh^cha�jiq_l�[h^�]ihnlif�^sh[gc]m'�qbc]b�[�nl[hmcncih�biom_�jlipc^_m)�;m�

mo]b'�l_]igg_h^[ncihm�`il�l_m_[l]b'�jifc]s�[h^�jl[]nc]_�[l_�^_m]lc\_^�ch�il^_l�ni�_hmol_�

nb[n�mn[a_� C� nl[hmcncih�big_m�i``_l�[�q_f]igcha'�mocn[\f_'�[h^�mojjilncp_�_hpclihg_hn�`il�

qig_h�ch�f[n_l�fc`_)
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Nblioabion�gs�G[mn_lÉm�^_al__�C�b[p_�\__h�acp_h�nb_�ijjilnohcns�ni�_g\[le�ih�

g[hs�_hlc]bcha�_rj_lc_h]_m)� C�b[p_�b[^�_ha[acha�^cm]ommcihm�qcnb�g_hnilm�ch�p[lciom�

][j[]cnc_m�qb_nb_l�nblioab�]iff[\il[ncp_�qile�ih�[�al[hn�il�jl_m_hn[ncihm�[n�]ih`_l_h]_m)�

Nb_�G;BML�jlial[g�b[m�jlipc^_^�[h�_r]_ff_hn�jf[n`ilg�ni�^_p_fij�[h^�l_`ch_�gs�mecffm�

[m�[�l_m_[l]b�[h^�qlcn_l)

=igjf_ncha�nbcm�G[mn_lÉm�nb_mcm�qiof^�hin�b[p_�\__h�jimmc\f_�qcnbion�nb_�b_fj�i`�

e_s�g_hnilm)�Gs�nb_mcm�moj_lpcmil'�>l)�Filc�Q__em'�q_hn�[\ip_�[h^�\_sih^�ch�jlipc^cha�

mojjiln�[h^�_h]iol[a_g_hn)�<_sih^�b_l�qil^m�i`�[^pc]_�[h^�`__^\[]e�ih�nbcm�nb_mcm'�mb_�

b[m�cffomnl[n_^�nblioab�g[hs�ijjilnohcnc_m�qb[n�nb_�[][^_gc]�qilf^�b[m�ni�i``_l)�Qlcncha�

[�nb_mcm�b[m�g[hs�ojm�[h^�^iqhm'�[h^�qb_h�C�h__^_^�nb[n�_rnl[�jomb�[h^�_h]iol[a_g_hn�

nb[n�cn�qcff�a_n�^ih_'�[h^�nb[n�cn�^i_m�a_n�\_nn_l)�>l)�Q__em�q[m�nb_l_)

F[mnfs'�gs�nb[hem�ai_m�ion�ni�nb_�mb_fn_l�^cl_]nilm�qbi�niie�ncg_�ion�i`�nb_cl�\oms�

m]b_^of_�ni�j[lnc]cj[n_�ch�[�nqi�jb[m_^�mno^s�qbc]b�gcabn�b[p_�m__g_^�fce_�nii�go]b�i`�

[�]iggcng_hn)�C�[g�p_ls�al[n_`of�`il�nb_cl�][h^c^h_mm�[h^�`il�jlipc^cha�[h�chmc^_�fiie�[n�

nb_�chb_l_hn�mnloaaf_m�i`�lohhcha�[h^�g[chn[chcha�[�nl[hmcncih�big_)�Nb_cl�ij_hh_mm�ch�

^cm]ommcha�nb_m_�cmmo_m�^_gihmnl[n_m�nb_cl�j[mmcih�`il�nb_cl�qile�[h^�nb_cl�qcffchah_mm�ni�

]l_[n_�]b[ha_)
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C�^_^c][n_�nbcm�nb_mcm�ni�gs�bom\[h^'�G[lnch'�ni�gs�j[l_hnm'�Dibh�[h^�Q_h^s�Goll[s'�[h^�

ni�gs�al[h^`[nb_lm'�?^a[l�A[ff[hn�[h^�>ih�Goll[s)�Nb_m_�ch^cpc^o[fm�[fq[sm�b[^�`[cnb�ch�

gs�[\cfcnc_m'�_p_h�qb_h�C�^c^�hin�b[p_�`[cnb�ch�gsm_f`)�F[mnfs'�[h^�]_ln[chfs�hin�f_[mn'� C�

^_^c][n_�nbcm�nb_mcm�ni�[ff�[\om_^�qig_h�ch�f[n_l�fc`_�qbi�[l_�i`n_h�ip_lfiie_^�[h^�

gcmoh^_lmnii^)



N[\f_�i`�=ihn_hnm

Afimm[ls�i`�n_lgm� � ))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) � � � � 3

=b[jn_l�,5� Chnli^o]ncih))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))),+

=b[jn_l�-5�Nb_il_nc][f�@l[g_qile)))))))))))))))))))))))))))))))))))))))))))))� � � ,0

=b[jn_l�.6�;�L_pc_q�i`�nb_�Fcn_l[nol_)))))))))))))))) � � -0

=b[jn_l�/5�L_m_[l]b�>_mcah�"�G_nbi^m))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) /,

=b[jn_l�05�L_mofnm))))))))))))))))))))))))) � 0-

=b[jn_l�15�>cm]ommcih)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))2-

L_`_l_h]_m)))))))))))))))))))))))))))))))))))))� � � ' )))))))))))))))))))))))) � � 30

;jj_h^cr�;5�Molp_s�Ko_mncihm�$Jb[m_�, %)))))))))))� � ,+,

;jj_h^cr�<5�L_]locng_hn�?g[cf�$Jb[m_�,%)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) ,+1

;jj_h^cr�=5�F_nn_l�i`�Ch`ilg[ncih�[h^�=ihm_hn�$Jb[m_�,%))))))))))))))))))))))))))))))))))))))))))),+3

;jj_h^cr�>5�>_\lc_`cha�Ch`ilg[ncih�$Jb[m_�,%))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) ) C f f

;jj_h^cr�?5�@iffiq(oj�=[ff�M]lcjn�$Jb[m_�,%)))))))))))))) ))))))))))))))))))))))))))))))))))))))))))))))))) ,,-

;jj_h^cr�@5� Chn_lpc_q�Aoc^_�$Jb[m_�-%)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) ))))),,.

;jj_h^cr�A5�L_]locng_hn�Jbih_�M]lcjn�$Jb[m_�-%))))))))))))))))))))))))))))))))))))))))))))))))))))))))))),,0

;jj_h^cr�B5�F_nn_l�i`�Ch`ilg[ncih�$Jb[m_�-%))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) ,,1

;jj_h^cr�C5�=ihm_hn�@ilg�$Jb[m_�-%)� � )))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) � � ,,4

;jj_h^cr�D5�>_\lc_`cha�M]lcjn�$Jb[m_�-%))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) ,-+

;jj_h^cr�E5� ,0�Jichn�=b_]efcmn�`il�Nb_g[nc]�;h[fsmcm))))))))))))))))))))))))))))))))))))))))))))))))) ,-,

;jj_h^cr�F5�@ch[f�=i^cha�Nl__)))))))))))))))) � � ,--

;jj_h^cr�G5�?nbc]m�=_lnc`c][n_))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) ,-0



2

:OWX�TL�4OMYVKW

@caol_� ,�5� Nb_�>ofonb�Jiq_l�[h^�=ihnlif�Qb__f�$-++3%))))))))))))))))))))))))))))))))))))))))))))) ,2

@caol_�-5� ;\om_�ch�F[n_l�Fc`_�Qb__f�i`�Jiq_l�[h^�=ihnlif�$H=;FF'�-++1%))))))))))--

@caol_�.5� Biq�Mb_fn_l�>cl_]nilmÉ�;]]iggi^[n_^�nb_�H__^m�i`�Qig_h�ch�Gc^fc`_

[h^�If^_l)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))00
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Afimm[ls�i`�N_lgm

Nbcm�afimm[ls�i`�n_lgm�b[m�\__h�jlipc^_^�ch�il^_l�ni�_hmol_�]f[lcns�[h^�]ihmcmn_h]s�

nblioabion�nb_�nb_mcm)�>_`chcncihm�i`�n_lgm�qcnbch�nb_�pcif_h]_�fcn_l[nol_�i`n_h�p[ls)�

Nb_l_`il_'�C�m_f_]n_^�^_`chcncihm�qbc]b�C�`_fn�qiof^�\lcha�]f[lcns�ni�nb_�nijc]�[l_[)�Jf_[m_�

l_`_l�ni�nb_m_�^_`chcncihm�[m�h__^_^)

DOTQKSIK�/MGOSWX�ETRKS-�;hs�[]n�i`�a_h^_l(\[m_^�pcif_h]_�nb[n�l_mofnm�ch'�il�cm�fce_fs�

ni�l_mofn�ch'�jbsmc][f'�m_ro[f�il�jms]bifiac][f�b[lg�il�mo``_lcha�ni�qig_h'�ch]fo^cha�

nbl_[nm�i`�mo]b�[]nm'�]i_l]cih�il�[l\cnl[ls�^_jlcp[ncih�i`�fc\_lns'�qb_nb_l�i]]ollcha�ch�

jo\fc]�il�ch�jlcp[n_�fc`_�$Ohcn_^�H[ncihm'� ,44.%)

4GROQ]�DOTQKSIK-�@[gcfs�Pcif_h]_�ch]fo^_m�g[hs�^c``_l_hn�`ilgm�i`�[\om_�nb[n�[^ofnm�il�

]bcf^l_h�g[s�_rj_lc_h]_�ch�nb_cl�chncg[n_'�echmbcj�il�^_j_h^_hn�l_f[ncihmbcjm)�@[gcfs�

pcif_h]_�[fmi�ch]fo^_m�\_cha�gcmnl_[n_^�il�\_cha�h_af_]n_^�\s�nb_m_�g_g\_lm�

$>_j[lng_hn�i`�Domnc]_'�-++4%)�>ig_mnc]�pcif_h]_*chncg[n_�j[lnh_l�pcif_h]_�cm�i`n_h�

f[\_f_^�[m�[�mo\m_n�i`�̀ [gcfs�pcif_h]_)

7SXORGXK�>GVXSKV�DOTQKSIK��7>D -�Chncg[n_�j[lnh_l�pcif_h]_�l_`_lm�ni�[hs�\_b[pciol�

qcnbch�[h�chncg[n_�l_f[ncihmbcj�nb[n�][om_m�jbsmc][f'�jms]bifiac][f�il�m_ro[f�b[lg�ni�ch�

chncg[n_�j[lnh_l�$Qilf^�B_[fnb�Ila[hct[ncih'�-++-\%)Chncg[n_�j[lnh_l�pcif_h]_�cm�[fmi�

i`n_h�l_`_ll_^�ni�[m�^ig_mnc]�pcif_h]_)�@il�nb_�joljim_m�i`�nbcm�nb_mcm'�C�[g�`i]omcha�ih�

CJP�nb[n�i]]olm�[a[chmn�qig_h)

3QJKV�/HYWK��3/ -�?f^_l�[\om_�cm�^_`ch_^�[m�[�mchaf_�l_j_[n_^�[]n'�il�f[]e�i`�[jjlijlc[n_�

[]ncih'�i]]ollcha�qcnbch�[�l_f[ncihmbcj�qb_l_�nb_l_�cm�[h�_rj_]n[ncih�i`�nlomn'�qbc]b�

][om_m�b[lg�il�^cmnl_mm�ni�[h�if^_l�j_lmih�$QBI'�-++-[%)�G[hs�_f^_l�[\om_�pc]ncgm�f[]e�

nb_�][j[]cns�ni�jlin_]n�nb_gm_fp_m�$Mnl[e[�"�Gihngchs'�-++1%)
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[h^*il�[\om_^�qig_h�ch�gc^fc`_�[h^�if^_l�l_`_lm�ni�qig_h�qbi�[l_'�`il�nb_�g[dilcns'�

j[mn�]bcf^\_[lcha�s_[lm�qbi�mo``_l�`lig�CJP)

AXGMK�$�BVGSWOXOTS�6TRK-�Mn[a_�,� nl[hmcncih�big_m�[l_�`l_ko_hnfs�nb_�`clmn�]ihn[]n�nb[n�

qig_h�om_�qb_h�m__echa�l_`oa_�`lig�[h�[\omcp_�j[lnh_l)�;\om_^�qig_h�[h^�nb_cl�

]bcf^l_h�][h�mn[s�`il�[�^ol[ncih�i`�,� ^[s�n i f f �q__em�$<ogm�"�N[sfil(<onnm'�-++4%)



,+

=b[jn_l�,�5�Chnli^o]ncih

<inb�nb_�Ohcn_^�H[ncihm�$OH%�$,440%�[h^�nb_�Qilf^�B_[fnb�Ila[hct[ncih�$QBI%�

$-++0%�b[p_�c^_hnc`c_^�nb[n�chncg[n_�j[lnh_l�pcif_h]_�$CJP%�cm�l_mjihmc\f_�`il�nb_�^_[nb�

[h^�chdols�i`�nbiom[h^m�i`�qig_h�_[]b�s_[l)�G[hs�[\om_^�qig_h�[l_�ch�chncg[n_�

l_f[ncihmbcjm�ch�qbc]b�nb_s�mo``_l�jbsmc][f'�_gincih[f'�m_ro[f�[h^�`ch[h]c[f�[\om_�$=ib_h�

"�G[]f_[h6�-++/6�B_cm_'�?ffm\_la'�"�Ainn_gi_ff_l'� ,4446�IÉ>ihh_ff�_n�[f)'�-++16�QBI'

-++0%)�L[n_m�i`�CJP�[a[chmn�qig_h�l_g[ch�f[la_fs�ohehiqh�mch]_�g[hs�]ihncho_�ni�

mo``_l�ch�mcf_h]_�$<_[of[olc_l'�M_f`'�H_qg[h'�"�>ohfij'�-++26�L_hhcmih�"�L[h^'�-++.6�

Qif`'�Fs'�Bi\[ln'�"�E_gc]'�-++.%)

L_m_[l]b_lm�b[p_�c^_hnc`c_^�nb_�g[hs�j_lmih[f�]ihm_ko_h]_m�nb[n�pc]ncgm�i`�CJP�
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L_fcacih�[l_�ih_�i`�nb_�gimn�]igjf_r�ch`fo_h]_m�ih�[\om_^�qig_h�ch�gc^fc`_�[h^�

if^_l�[m�cn�m_lp_m�[m�\inb�[�\[llc_l�[h^�`[]cfcn[nil�ni�m__echa�b_fj�$<_[of[olc_l'�M_``'�

H_qg[h'�"�>ohfij'�-++26�>ohfij�_n�[ f'�-++06�Mj[haf_l�"�<l[h^c'�-++26�Tche�_n�[f)'�

-++1%)�Qig_h�b[p_�l_jiln_^�nb[n�nb_cl�j[lcmb�]iggohcns�i`n_h�jl_mmol_^�nb_g�ni�qile�

nblioab�nb_cl�l_f[ncihmbcj�jli\f_gm�$<_[of[olc_l�_n�[ f'�-++26�>ohfij�_n�[ f'�-++0%)�

L_m_[l]b_lm�[fmi�`ioh^�nb[n�qig_h�`_fn�nb[n�_h^cha�nb_�l_f[ncihmbcj�q[m�[a[chmn�]bol]b�

^i]nlch_�$Tche�_n�[f)'�-++16�Tche�_n�[f)'�-++1;%)� Ch�]ihnl[mn'�>ohfij�[h^�]iff_[ao_m�$-++0%�

`ioh^�nb[n�pc]ncgm�i`�CJP�ch�f[n_l�fc`_�i`n_h�l_jiln_^�nb[n�nb_cl�`[cnb�q[m�nb_cl�g[ch�miol]_�

i`�mnl_hanb�nb[n�b_fj_^�nb_g�\inb�\_ach�ni�b_[f�[h^�ni�f_[p_�nb_�l_f[ncihmbcj)

<U^UbQdY_^Q\�B_b]c'

G[hs�qig_h�ch�gc^fc`_�[h^�if^_l�b[p_�mj_]c`c]�pc_qm�ih�nb_�j[nlc[l]b[f�h[nol_�i`�

nb_�`[gcfs'�nb_�cgjiln[h]_�i`�jlcp[]s'�[m�q_ff�[m�ih�qb[n�]ihmncnon_m�[\om_)�Jlcil�ni�nb_�

qig_hÉm�fc\_l[ncih�gip_g_hn'�qig_h�q_l_�l[cm_^�ni�\_�^_j_h^_hn�ih�nb_cl�j[lnh_lm�

$Jbcffcjm'�-+++6�Tche�_n�[ f'�-++/%)�Qig_h�q_l_�[fmi�n[oabn�nb[n�`[gcfs�cmmo_m�[l_�g_[hn�

ni�\_�e_jn�jlcp[n_�$<_[of[olc_l'�M_``'�H_qg[h'�"�>ohfij'�-++06�>ohfij�_n�[ f'�-++0'



.0

Tche�_n�[f)'�-++/%)�=ihm_ko_hnfs'�g[hs�\_fc_p_�ch�e__jcha�nb_�[\om_�[�m_]l_n�ch�il^_l�ni�

jlin_]n�nb_cl�`[gcfs�cg[a_)� )

Tche�[h^�]iff_[ao_m�$-++.%�^_n[cf_^�nb[n�jlcil�ni�nb_�`_gchcmn�gip_g_hnm'�

pcif_h]_�ch�nb_�big_�q[m�mig_nbcha�nb[n�q[m�h_p_l�g_hncih_^�[h^�q[m�nb_l_`il_�f[la_fs�

gcmoh^_lmnii^)�M_p_l[f�qig_h�ch�gc^fc`_�[h^�if^_l�]igg_hn_^�nb[n�nb_s�^c^�hin�ehiq�

nb[n�CJP�i]]olm�ch�[�p[lc_ns�i`�̀ ilgm)�G_hn[f�[\om_�q[m�mig_nbcha�nb[n�nb_s�pc_q_^�[m�

f_mm�m_p_l_�nb_h�jbsmc][f�`ilgm'�[h^�[m�mo]b'�nb_s�^c^�hin�`__f�nb[n�nb_s�^_m_lp_^�b_fj�hil�

q_l_�nb_s�]_ln[ch�c`�cn�q[m�_p_h�[p[cf[\f_�$<_[of[olc_l�_n�[f)'�-++26�<l[h^c�"�=iie(�

>[hc_fm'�-++-6�>ohfij�_n�[f)'�-++06�Aloh`_f^'�F[lmmih'�G[]e[s'�"�Bin]b'� ,441%)�

=ihm_ko_hnfs'�[\om_^�qig_h�ch�gc^fc`_�[h^�if^_l�b[p_�\_aoh�ni�ko_mncih�nb_�

[jjlijlc[n_h_mm�i`�nb_�n_lg�Äpcif_h]_Å�ch�Ä^ig_mnc]�pcif_h]_Å�^o_�ni�nb_�`[]n�nb[n�cn�

m__gm�ni�ip_l_gjb[mct_�nb_�jbsmc][f�h[nol_�i`�[\om_�$>ohfij�_n�[f)'�-++0%)

HXU�>^V\eU^SU�_ V�6Te\d�8XY\TbU^'

L_m_[l]b_lm�^_gihmnl[n_^�nb[n�g[hs�qig_h�ch�gc^fc`_�[h^�if^_l�]ihmc^_l�nb_�

cgj[]n�i`�f_[pcha�[h�[\omcp_�l_f[ncihmbcj�ih�nb_cl�]bcf^l_h�$<_[of[olc_l�_n�[f)'�-++26�

>ohfij�_n�[f)'�-++06�Qchn_l�mn_ch�"�?cmceipcnm'�-++0'�Qcm]ihmch�=i[fcncih�;a[chmn�

>ig_mnc]�Pcif_h]_�$Q=;>P%'� ,442%)�<[h^(Qchn_lmn_ch�[h^�?cmceipcnm�$-++4%�`ioh^�

nb[n�qig_h�i`n_h�mn[s_^�ch�nb_�l_f[ncihmbcj�qcnb�nb_�bij_�nb[n�nb_cl�]bcf^l_h�qiof^�][l_�

`il�nb_g�ih]_�nb_s�gip_^�ion)� G[hs�l_[fct_^�nb[n�cn�q[m�qilm_�qb_h�nb_cl�]bcf^l_h�f_`n�

[m�nb_�pcif_h]_�q[m�mig_biq�e_jn�ch�]b_]e�qb_h�nb_�]bcf^l_h�fcp_^�[n�big_�$<[h^(�

Qchn_lmn_ch�"�?cmceipcnm'�-++4%)�@ch[ffs'�\inb�<[_of[olc_l�_n�[f�$-++2%�[h^�>ohfij�[h^�

bcm�]iff_[ao_m�$-++0%� `ioh^�nb[n�qig_h�a_h_l[ffs�e_jn�nb_�[\om_�[�m_]l_n�`lig�nb_cl�

]bcf^l_h�[m�nb_s�^c^�hin�q[hn�nb_g�ni�^_p_fij�[�h_a[ncp_�pc_q�i`�nb_cl�`[nb_l)�Qb_h�[^ofn
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]bcf^l_h�^c^�\_]ig_�[q[l_�i`�nb_�[\om_'�nb_s�i`n_h�jl_mmol_^�nb_cl�ginb_l�ni�mcgjfs�qile�

nblioab�nb_�jli\f_gm�ch�nb_�l_f[ncihmbcj�$<_[of[olc_l�_n�[f)'�-++26�Q=;>P'� ,4426�<[h^(�

Qchn_lmn_ch�"�?cmceipcnm'�-++0%)

;UQb�_ V�D_fUbdi'

L_m_[l]b_lm�`ioh^�nb[n�mig_�[\om_^�qig_h�ch�gc^fc`_�[h^�if^_l�^c^�hin�q[hn�ni�

fim_�]igj[hcihmbcj�il�^_[f�qcnb�nb_�mnl_mm�i`�_]ihigc]�ch^_j_h^_h]_�$<l[h^c�"�=iie(�

>[hc_fm'�-++-6�@cmb_l�_n�[f)'�-++.6�Mj[haf_l�"�<l[h^c'�-++26�Qchn_l�mn_ch�"�?cmceipcnm'�

-++06�Tche�_n�[f)'�-++.%)�Gil_�mj_]c`c][ffs'�m_p_l[f�mno^c_m�`ioh^�nb[n�qig_h�qillc_^�

[\ion�nb_cl�l_ncl_g_hn�[h^�nb_�f[]e�i`�b_[fnb�chmol[h]_�c`�nb_s�f_`n�nb_cl�j[lnh_lm�$Aloh`_f^�

_n�[f)'� ,4416�Mj[haf_l�"�<l[h^c'�-++2%)�Tche�[h^�b_l�]iff_[ao_m�$-++.%�[mm_ln�nb[n�nb_�`_[l�

i`�jip_lns�cm�[�g[dil�]ih]_lh�`il�if^_l�[\om_^�qig_h'�g[hs�i`�qbig�^c^�hin�qile'�b[^�

fiq�j[scha�di\m'�il�ihfs�qile_^�j[ln(ncg_)

HXUYb�I^TUbcdQ^TY^W�_ V�>DJ�GUbfYSUc'

Qig_h�ch�gc^fc`_�[h^�if^_l�i`n_h�`_fn�nb[n�ch�il^_l�ni�l_]_cp_�CJP�m_lpc]_m'�

pc]ncgm�b[^�ni�\inb�_rbc\cn�jbsmc][f�mcahm�i`�pcif_h]_�[h^�b_�i`�]bcf^\_[lcha�[a_�

$<_[of[olc_l�_n�[f)'�-++26�>ohfij�_n�[f)'�-++0%)�L_m_[l]b_lm�l_jiln_^�nb[n�mig_�[\om_^�

qig_h�ch�gc^fc`_�[h^�if^_l�b[^�h_a[ncp_�_rj_lc_h]_m�ch�m__echa�b_fj�`lig�nb_�]lcgch[f�

domnc]_�msmn_g�$<_[of[olc_l�_n�[f)'�-++2%)�;�hog\_l�i`�qig_h�]igg_hn_^�nb[n�jifc]_�

i`n_h�om_^�`il]_�[a[chmn�nb_cl�[acha�j[lnh_lm�[h^�][om_^�ohh_]_mm[ls�[nn_hncih�ni�nb_cl�

]cl]ogmn[h]_m�$>ohfij�_n�[f)'�-++0%)�Inb_l�mno^c_m�l_p_[f_^�nb[n�qig_h�ch�gc^fc`_�[h^�

if^_l�]igg_hn_^�nb[n�nb_s�^c^�hin�l_]_cp_�[^_ko[n_�[mmcmn[h]_�`lig�[�nl[hmcncih�biom_�

$<_[of[olc_l�_n�[f)'�-++26�I]ef_`il^'�-++.6�Tche�_n�[f)'�-++.6�Qcfe_�"�Pchnih'�-++0%)�@il�

chmn[h]_'� ch�[�mno^s�]ih^o]n_^�\s�I]ef_`il^�[h^�]iff_[ao_m�$-++.%�ih�m_lpc]_�l_mjihm_�ni



.2

if^_l�[\om_^�qig_h�ch�nbl__�?olij_[h�]iohnlc_m'�ip_l�.-!�i`�if^_l�[\om_^�qig_h�

mioabn�[mmcmn[h]_'�biq_p_l6�ihfs�1!�]igg_hn_^�nb[n�nb_�m_lpc]_�b[^�\__h�b_fj`of�ch�

^_[fcha�qcnb�nb_�[\om_)

<UddY^W�=U\`3�HXU�6``b_`bYQdU^Ucc�_ V�HbQ^cYdY_^�=_]Uc

J_hb[f_�$-++.%�[h^�Mnl[e[�[h^�Gihngchs�$-++1%�^cm]ip_l_^�nblioab�[�l_pc_q�i`�

\inb�>P�[h^�?;�l_m_[l]b�nb[n�[\om_^�qig_h�ch�gc^fc`_�[h^�if^_l�g[s�hin�b[p_�[hs�

[jjlijlc[n_�m_lpc]_m�ni�nolh�ni)�J_hb[f_�$-++.%�]igg_hn_^�nb[n�[fnbioab�\[nn_l_^�

qig_hÉm�mb_fn_lm�^i�hin�^cm_lcgch[n_�ih�nb_�\[mcm�i`�[a_'�mb_�ko_mncihm�c`�[�qig[h�ch�

gc^fc`_�[h^�if^_l�qiof^�nolh�ni�mo]b�[�l_miol]_)�Ih�nb_�inb_l�b[h^'�mb_�[fmi�[lao_m�nb[n�

m_lpc]_m�`il�if^_l�[^ofnm�qbc]b�[l_�\[m_^�ih�nb_�g_^c][f�gi^_f�g[s�[fmi�\_�ch[jjlijlc[n_�

`il�qig_h�ch�gc^fc`_�[h^�if^_l�qbi�[l_�f[la_fs�ch^_j_h^_hn�[h^�[l_�hin�ch�h__^�i`�[^ofn�

jlin_]ncp_�m_lpc]_m)

Nb_l_�cm�fcgcn_^�l_m_[l]b�ih�nb_�[jjlijlc[n_h_mm�i`�nl[hmcncih�big_m�`il�qig_h�ch�

gc^fc`_�[h^�if^_l�qbi�_rj_lc_h]_�CJP�$Bcabniq_l'�Mgcnb'�Q[l^(B[ff'�[h^�Bcabniq_l'�

,4446�G]Ec\\_h'� ,4336�If^_l�Qig_hÉm�H_nqile'� ,4436�Mn[ncmnc]m�=[h[^['�-++46�Pchnih'�

,44-6�Pchnih'� ,4436�Pchnih�_n�[f)'� ,442%)�Nblioab�[�molp_s�i`�0-�mb_fn_l�jlial[gm�ch�

Qcm]ihmch'�G]Ec\\_h�$,433%�`ioh^�nb[n�f_mm�nb[h�,+�qig_h�ip_l�1+�b[^�_p_l�\__h�

chpifp_^�ch�[hs�i`�nb_�jlial[gm�ch�nb_�mollioh^cha�[l_[)�Pchnih�$,44-%�molp_s_^�-0�

\[nn_l_^�qig_hÉm�mb_fn_lm�nblioabion�@filc^[�[h^�`ioh^�nb[n�f_mm�nb[h�,!�i`�qig_h�qbi�

om_^�nb_�mb_fn_l�q_l_�ip_l�nb_�[a_�i`�00'�[h^�ihfs�3!�i``_l_^�mj_]c[f�jlial[ggcha�`il�

qig_h�ch�gc^fc`_�[h^�if^_l)�;m�[�`iffiq�oj�ni�PchnihÉm�mno^s�$,44-%'�Pchnih�[h^�

]iff_[ao_m�$,442%�`ioh^�nb[n�nb_�mn[``�i`�̀ cp_�mb_fn_lm�$-.!%�]igg_hn_^�nb[n�nb_s�i``_l_^�

m_lpc]_m�mj_]c`c][ffs�^_mcah_^�`il�qig_h�ch�gc^fc`_�[h^�if^_l)



&+

Ch�[^^cncih�ni�nb_�molp_s�i`�\[nn_l_^�qig_hÉm�mb_fn_lm�ch�@filc^['�Pchnih�$,443%�

]ih^o]n_^�[�Ohcn_^�Mn[n_m�h[ncihqc^_�chp_mnca[ncih�i`�mb_fn_lm�[h^�nb_cl�jlial[ggcha�ch�

il^_l�ni�^_n_lgch_�c`�[h^�biq�nb_s�[l_�[^^l_mmcha�[\om_�ch�f[n_l�fc`_)�I`�nb_�

l_jl_m_hn[ncp_m�i`�/21�^ig_mnc]�pcif_h]_�jlial[gm�qbi�l_mjih^_^'� ,/)3!�i``_l_^�mj_]c[f�

jlial[ggcha�`il�if^_l�qig_h�l[hacha�`lig�mj_]c[fct_^�nl[chcha�`il�mn[``'�_^o][ncih[f�

g[n_lc[fm�^cm]ommcha�[\om_�ch�f[n_l�fc`_'�[h^�mojjiln�aliojm�^_mcah_^�mj_]c`c][ffs�`il�

[\om_^�qig_h�ch�gc^fc`_�[h^�if^_l)�Bcabfcabnm�ch]fo^_^�nb[n�ip_l�21)-!�i`�mb_fn_l�mn[``�

]igg_hn_^�nb[n�nb_cl�`[]cfcns�q[m�[]]_mmc\f_�`il�ch^cpc^o[fm�qcnb�gi\cfcns�h__^m'�-0!�

mnil_^�\on�^c^�hin�^cmj_hm_�g_^c]ch_'�[h^�01)2!�b[^�hi�j[c^�mn[``�ip_l�nb_�[a_�i`�1+)

Ch�nbl__�=[h[^c[h�mno^c_m'�l_m_[l]b_lm�`i]om_^�ih�nb_�[jjlijlc[n_h_mm�i`�=[h[^c[h�

nl[hmcncih�big_m�`il�qig_h�ch�gc^fc`_�[h^�if^_l)�Nb_�If^_l�Qig_hÉm�H_nqile�$,443%�

mioabn�ch`ilg[ncih�`lig�,+1�if^_l�[\om_^�qig_h'�-/+�mn[e_bif^_lm'�[h^�,./�

l_jl_m_hn[ncp_m�`lig�Ihn[lci)�Mn[e_bif^_lm�[h^�mb_fn_l�l_jl_m_hn[ncp_m�l_]igg_h^_^�nb_�

]l_[ncih�i`�g_^c[�][gj[cahm�qbc]b�`i]om�ih�[\om_�[]limm�nb_�fc`_mj[h�[h^�nb[n�qig_h�ch�

gc^fc`_�[h^�if^_l�\_�]ihmofn_^�nblioabion�[ff�mn[a_m�i`�jlial[g�^_p_fijg_hn�[h^�

cgjlip_g_hn)�Gil_ip_l'�gi^_f_^�[`n_l�PchnihÉm� ,443�;g_lc][h�mno^s'�Bcabniq_l�[h^�

]iff_[ao_m�$,444%�chp_mnca[n_^�nl[hmcncih�big_m�ch�\inb�<lcncmb�=ifog\c[�[h^�nb_�Soeih)�

>cl_]nilm�i`�33�jlial[gm�ch^c]n_^�nb[n�ihfs�/,!�b[^�m_lp_^�ih_�il�nqi�qig_h�ch�gc^fc`_�

[h^�if^_l�ch�ih_�s_[l'�[h^�ihfs�/!�i``_l_^�mj_]c[f�m_lpc]_m�`il�nbcm�[a_�alioj)�@ch[ffs'�

Mn[ncmnc]�=[h[^[�$-++4%�l_jiln_^�nb[n�/,!�i`�mb_fn_lm�[]limm�=[h[^[�jlipc^_^�m_lpc]_m�`il�

Äif^_l�qig_h�$00�[h^�ip_l%Å�$j)� ,4%)�Cn�cm�oh]f_[l�`lig�nbcm�l_jiln�c`�nbim_�qbi�l_mjih^_^�

`_fn�nb[n�nb_�m_lpc]_m�jlipc^_^�[jjfc_^�ni�qig_h�i`�[ff�[a_m�il�c`�nb_s�i``_l_^�mj_]c[fns�

jlial[gm�`il�if^_l�qig_h)
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>]`b_fU]U^dc�AQTU

Ch�fcabn�i`�l_m_[l]b�`ch^cham'�[�`_q�mb_fn_lm�b[p_�g[^_�[nn_gjnm�ni�\_nn_l�g__n�nb_�

h__^m�i`�qig_h�ch�gc^fc`_�[h^�if^_l)�Ch�,44,'�nb_�If^_l�Qig_hÉm�Jlial[g�ch�

Gcfq[oe__�]l_[n_^�[�mb_fn_l�[h^�mojjiln�alioj�^_mcah_^�mj_]c`c][ffs�`il�qig_h�ch�f[n_l�

fc`_�$M_[p_l'� ,4416�Qcfe_�"�Pchnih'�-++.%)�Ch�=[h[^['�nb_�=[fa[ls�Qig_hÉm�?g_la_h]s�

Mb_fn_lÉm�If^_l�Qig_hÉm�Fihan_lg�Molpcp[f�Jlial[g�ij_h_^�[�mb_fn_l�[h^�mojjiln�

jlal[g�`il�[\om_^�qig_h�ch�gc^fc`_�[h^�if^_l�$M[g[hn[l[s[(Mbcpdc�"�B[b[`s'�-++2%)�

@ch[ffs'�nb_�<*=�Soeih�Mi]c_ns�i`�Nl[hmcncih�Biom_m�chcnc[n_^�[�jcfin�jlid_]n�ch�`iol�

]iggohcnc_m�nb[n�ch]fo^_^�nb_�_mn[\fcmbg_hn�i`�mb_fn_lm'�mojjiln�aliojm'�[m�q_ff�[m�

nl[chcha�ih�if^_l�qig_hÉm�cmmo_m�$;fc'�-++2%)

;Y\\Y^W�dXU�<Q`3�Deb`_cU�Q^T�FUcUQbSX�EeUcdY_^c�

Qig_h�ch�gc^fc`_�[h^�if^_l�_rj_lc_h]_�pcif_h]_�[n�nb_�b[h^m�i`�nb_cl�j[lnh_l'�s_n�

nbcm�jijof[ncih�l[l_fs�l_]_cp_m�[nn_hncih�`lig�CJP�l_m_[l]b_lm�$<l[h^c'�-++/6�Bcabniq_l'�

-++-6�Jbcffcjm'�-+++%)�L_m_[l]b_lm�^_gihmnl[n_^�nb[n�nb_l_�[l_�^c``_l_h]_m�ch�nb_�

_rj_lc_h]_m�i`�if^_l�[h^�sioha_l�pc]ncgm�i`�CJP�$<_[of[olc_l�_n�[f)'�-++26�>ohfij�_n�[f)'�

-++06�@cmb_l�"�L_a[h'�-++16�Gionih'�-++.6�I]ef_`il^�_n�[f)'�-++.6�Tche�_n�[f)'�-++.%)�;m�

mo]b'�nl[hmcncih�big_m�g[s�h__^�ni�i``_l�mj_]c`c]�jlial[ggcha�qbc]b�g__nm�nb_�h__^m�i`�

if^_l�qig_h�qbi�[l_�[\om_^�\s�nb_cl�j[lnh_lm)

;fnbioab�l_m_[l]b_lm�b[p_�[nn_gjn_^�ni�chp_mnca[n_�c`�nl[hmcncih�big_m�[l_�[\f_�ni�

[^^l_mm�nb_�^c``c]ofnc_m�`[]_^�\s�qig_h�ch�gc^fc`_�[h^�if^_l'�mo]b�l_m_[l]b�cm�mncff�ch�cnm�
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joljim_�ch�qlcncha�ÄQb[n_p_l�b[jj_h_^�ni�ko[fcn[ncp_�^_m]lcjncihÅ�q[m�ni�jlipc^_�

ch`ilg[ncih�ih�`oh^[g_hn[f�ko[fcn[ncp_�^_m]lcjncih�mi�nb[n�l_m_[l]b_lm�][h�]f[cg�cn�[m�[�

f_acncg[n_�g_nbi^)
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Nbcm�g_nbi^ifiac][f�[jjli[]b�cm�\inb�^_m]lcjncp_�[h^�chn_ljl_ncp_)� Ch�`oh^[g_hn[f�

ko[fcn[ncp_�^_m]lcjncih�nb_�_h^�jli^o]n�^i_m�hin�hilg[ffs�mn_g�`lig�l_[^cha�chni�nb_�^[n[)�

Biq_p_l'�ch�Nbig_Ém�$-++3%�hih(][n_ailc][f�chn_ljl_n[ncp_�^_m]lcjncih'�nb_�l_m_[l]b_l�

jlipc^_m�^_m]lcjncihm�qbc]b�[l_�hilg[ffs�bcabfs�chn_ljl_n[ncp_)�@il�nb_�]oll_hn�mno^s'�C�

b[p_�]ig\ch_^�\inb�M[h^_fiqmecÉm�$-+++\%�[h^�Nbig_Ém�$-++3%�pc_qm�ih�chn_ljl_n[ncih)�

Ch`ilg[ncih�ih�nb_�[jjlijlc[n_h_mm�i`�mn[a_�,� nl[hmcncih�big_m�ch�;nf[hnc]�=[h[^[�`il�

qig_h�ch�gc^fc`_�[h^�if^_l�cm�kocn_�fcgcn_^)�Cn�cm�_mm_hnc[f�nb[n�nb_�[h[fsnc][f�[jjli[]b�\_�

`clmn�[h^�`il_gimn�^_m]lcjncp_�mch]_�fcnnf_�ch`ilg[ncih�_rcmnm�ih�nb_�nijc]�i`�chn_l_mn)�

H_p_lnb_f_mm'�C�[g�[fmi�chn_l_mn_^�ch�aicha�\_sih^�^_m]lc\cha�biq�mn[a_�,� nl[hmcncih�

big_m�[l_�g__ncha�nb_�h__^m�i`�nbcm�jijof[ncih)� Ch�j[lnc]of[l'�jifc]s�g[e_lm�[h^�m_lpc]_�

jlipc^_lm�qiof^�\_h_`cn�al_[nfs�`lig�[h�[h[fsmcm�qbc]b�_rjf[chm�nb_�ÄqbsÅ�[h^�Äqbs�

hinÅ�i`�m_lpc]_�^_fcp_ls)

>olcha�gs�chp_mnca[ncih�i`�p[lciom�l_m_[l]b�g_nbi^ifiac_m'�C�mioabn�[h�[jjli[]b�

nb[n�q[m�]ihag_hn�qcnb�[jjfc_^�^cm]cjfch_m�mo]b�[m�b_[fnb�m_lpc]_m)�<inb�M[h^_fiqmec�

$-+++\%�[h^�Nbig_�$,44,'�-++3%�]igg_hn_^�nb[n�ko[fcn[ncp_�^_m]lcjncih�q[m�gimn�

[jjlijlc[n_�ni�[hmq_l�ko_mncihm�i`�l_f_p[h]_�ni�m_lpc]_�jlipc^_lm�[h^�jifc]s�g[e_lm'�

_mj_]c[ffs�nbim_�qbi�[l_�]ih]_g_^�qcnb�nb_�b_[fnb�^cm]cjfch_)�Gil_�mj_]c`c][ffs'�

M[h^_fiqmec�$-+++\%�moaa_mnm�nb[n�`oh^[g_hn[f�ko[fcn[ncp_�^_m]lcjncih�cm�\_mn�mocn_^�`il�

mo]b�ko_mncihm�[m�Äqbi�om_m�[�m_lpc]_�[h^�qb_h�^i�nb_s�om_�cn9Å$j)..2%)�Nb_l_`il_'�

ko[fcn[ncp_�^_m]lcjncih�cm�[�q_ff(mocn_^�g_nbi^�`il�nb_�]oll_hn�nb_mcm�mch]_�C�[g�chn_l_mn_^�

ch�\inb�biq�g[hs�qig_h�ch�gc^fc`_�[h^�\_sih^�om_�[�mn[a_�,� nl[hmcncih�big_�[h^�nb_�

_rn_hn�ni�qbc]b�m_lpc]_m�[h^�jlial[gm�jlipc^_^�[n�nb_m_�mb_fn_lm�[l_�g__ncha�nb_cl�h__^m)
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>^cdbe]U^d'

C�om_^�[�m_gc(mnlo]nol_^�chn_lpc_q�aoc^_�`il�nb_�n_f_jbih_�chn_lpc_qm)�Nb_�joljim_�

i`�nb_�n_f_jbih_�chn_lpc_q�q[m�ni�^cm]omm�qcnb�^cl_]nilm�nb_cl�_rj_lc_h]_m�[h^�pc_qm�i`�

qilecha�qcnb�qig_h�ch�gc^fc`_�[h^�if^_l�ch�[�gil_�ch(^_jnb�[h^�`l__(`fiqcha�`[mbcih)�

Gil_ip_l'�cn�m_lp_^�[m�[�`iffiq�oj�ni�nb_�ihfch_�molp_s)� Nb_�aoc^_�]ihn[ch_^�,.�

ko_mncihm�`il�^cm]ommcih�[m�q_ff�[m�jligjnm�$;jj_h^cr�@%)

DY\_d�DXQcU'

Mch]_�l_m_[l]b_lm�b[p_�gimnfs�om_^�molp_sm�ch�il^_l�ni�i\n[ch�^[n[�ih�nl[hmcncih�

big_m'�,�q[m�oh[\f_�om_�[h�_rcmncha�chn_lpc_q�aoc^_)�Nb_l_`il_'�C�mioabn�`__^\[]e�ih�nb_�

[jjlijlc[n_h_mm�[h^�]f[lcns�i`�nb_�chn_lpc_q�ko_mncihm�C�b[^�]l_[n_^�`lig�[�ko[fcn[ncp_�

jli`_mmil�[h^�[�^ig_mnc]�pcif_h]_�ionl_[]b�qile_l)

FUSbeYd]U^d�Q^T�DQbdYSY`Q^dc'

@ioln__h�$3-!%�mb_fn_l�^cl_]nilm�ch^c][n_^�ih�nb_�ihfch_�molp_s�nb[n�C�]iof^�

]ihn[]n�nb_g�l_a[l^cha�nb_cl�j[lnc]cj[ncih�ch�nb_�n_f_jbih_�chn_lpc_q)�C�]ih^o]n_^�3�

chn_lpc_qm�qcnb�mb_fn_l�^cl_]nilm)�C�][ff_^�^cl_]nilm�[h^�l_gch^_^�nb_g�i`�nb_�mno^s�[m�

q_ff�[m�[me_^�nb_g�c`�nb_s�qiof^�fce_�ni�l_]_cp_�gil_�ch`ilg[ncih�[\ion�nb_�n_f_jbih_�

chn_lpc_qm�$;jj_h^cr�A%)�;fnbioab�gs�chn_hn�q[m�ni�chn_lpc_q�^cl_]nilm�`lig�[ff�`iol�

jlipch]_m'�ih_�jlipch]_�^c^�hin�b[p_�[hs�^cl_]nilm�qbi�q[hn_^�ni�j[lnc]cj[n_�ch�nb_�

n_f_jbih_�chn_lpc_q)� C�m_f_]n_^�[�gcrnol_�i`�mb_fn_l�^cl_]nilm�`lig�\inb�lol[f�[h^�ol\[h�

[l_[m�[m�q_ff�[m�nbim_�qbi�m__g_^�ni�b[p_�[h�chn_l_mn�ch�nb_�nijc]�[l_[)�C`�[�^cl_]nil�

^_]fch_^�ni�j[lnc]cj[n_'�C�m_f_]n_^�[hinb_l�qbi�jimm_mm_^�mcgcf[l�ko[fcnc_m�ch�il^_l�ni�

_hmol_�[�gcrnol_�i`�l_mjihm_m)�@iol�lol[f�mb_fn_lm�^cl_]nilm�[h^�/�ol\[h�mb_fn_l�^cl_]nilm�

j[lnc]cj[n_^�ch�nb_�n_f_jbih_�chn_lpc_qm)
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Db_SUTebU'

Nb_�chn_lpc_qm�i]]oll_^�`lig�Dofs�-++4�ni�I]ni\_l�-++4�[h^�[p_l[a_^�01�

gchon_m�ch�f_hanb)�J[lnc]cj[hnm�l_]_cp_^�ch`ilg[ncih�f_nn_lm�[h^�]ihm_hn�`ilgm�_cnb_l�\s�

g[cf'�_g[cf'�il�\s�`[]mcgcf_�$;jj_h^cr�B�"�C%)�Ih]_�^cl_]nilm�b[^�[al__^�ni�j[lnc]cj[n_�ch�

nb_�chn_lpc_qm'�nb_s�m_f_]n_^�[�^[n_�[h^�ncg_�nb[n�q[m�gimn�]ihp_hc_hn�`il�nb_g)� C�][ff_^�

chn_lpc_q__m�mi�nb[n�nb_s�qiof^�hin�ch]ol�[hs�fiha(^cmn[h]_�]b[la_m)�Qcnb�nb_�j_lgcmmcih�

i`�j[lnc]cj[hnm'�C�l_]il^_^�nb_�chn_lpc_qm�[h^�^_mnlis_^�nb_�[o^ci�l_]il^cham�ojih�

]igjf_ncih�i`�nl[hm]lcjncih)�;n�nb_�_h^�i`�nb_�chn_lpc_q'�j[lnc]cj[hnm�l_]_cp_^�^_\lc_`cha�

ch`ilg[ncih�[h^�[�l_gch^_l�nb[n�nb_s�qcff�l_]_cp_�[�mogg[ls�]ijs�i`�nb_�l_mofnm�

$;jj_h^cr�D%)

9QdQ�6^Q\icYc'

C�_gjfis_^�nb_g[nc]�[h[fsmcm�ni�chn_ljl_n�nb_�chn_lpc_q�nl[hm]lcjnm)�C�om_^�\inb�nb_�

mcr�mn_j�jli]_mm�ni�]ih^o]ncha�[�nb_g[nc]�[h[fsmcm�[h^�nb_�,0�jichn�]b_]efcmn�^_m]lc\_^�\s�

<l[oh�[h^�=f[le_�$-++1%�$M__�;jj_h^cr�E%)

<l[oh�[h^�=f[le_�$-++1%�^_n[cf_^�nb[n�jlcil�ni�]ih^o]ncha�[�nb_g[nc]�[h[fsmcm6�

l_m_[l]b_lm�gomn�g[e_�]_ln[ch�[h[fsnc][f�^_]cmcihm)�@il�chmn[h]_'�C�om_^�[h�ch^o]ncp_�

[jjli[]b�ch�il^_l�ni�c^_hnc`s�nb_g_m�nblioabion�nb_�chn_lpc_q�nl[hm]lcjnm�$<l[oh�"

=f[le_'�-++1%)�;�^_^o]ncp_�il�h[lliq_^�[jjli[]b�ni�fiiecha�[n�nb_�^[n[�q[m�ch[jjlijlc[n_�

mch]_�fcnnf_�jlcil�ehiqf_^a_�_rcmn_^�ih�biq�mn[a_�,� nl[hmcncih�big_m�ch�;nf[hnc]�=[h[^[�

[l_�g__ncha�nb_�h__^m�i`�qig_h�ch�gc^fc`_�[h^�if^_l)�Nb_l_`il_'�C�l_[^�nb_�^[n[�ij_hfs�

qcnbion�j[scha�j[lnc]of[l�[nn_hncih�ni�[hs�nb_g_m�qbc]b�gcabn�b[p_�\__h�c^_hnc`c_^�ch�

j[mn�fcn_l[nol_)�@ch[ffs'�C�[jjli[]b_^�nb_�^[n[�qcnb�[�\_fc_`�nb[n�`ch^cham�[l_�[�]i(

]ihmnlo]ncih�\_nq__h�nb_�l_m_[l]b_l�[h^�nb_�l_m_[l]b_^)�Nb_l_`il_'�C�[]ehiqf_^a_^�nb[n�C
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]iof^�hin�\_�_hncl_fs�i\d_]ncp_�[h^�nb[n�gs�j_lmih[f�\_fc_`m'�]ofnol_�[h^�bcmnils�[ff�

ch`fcc_h]_�nb_�l_m_[l]b�jli]_mm)

<l[oh�[h^�=f[le_�$-++1%�mnl_mm_^�nb[n�l_m_[l]b_lm�gomn�`iffiq�[�]f_[l�[h^�

lcailiom�aoc^_�ni�j_l`ilgcha�[�nb_g[nc]�[h[fsmcm)� C�`iffiq_^�nb_cl�mcr�mn_j�jli]_mm�`il�

nb_g[nc]�[h[fsmcm�ch�[h[fstcha�nb_�ko[fcn[ncp_�chn_lpc_qm)�Ch�mn_j�ih_�C�`[gcfc[lct_^�gsm_f`�

qcnb�nb_�^[n[�qbc]b�chpifp_^�cgg_lmcih�chni�nb_�[o^ci�l_]il^cham�[h^�nl[hm]lc\cha�_[]b�

chn_lpc_q)�Ojih�nb_�]igjf_ncih�i`�_[]b�nl[hm]lcjn'�C�]ihnchoiomfs�l_(l_[^�nb_�^[n[�ch�

il^_l�ni�c^_hnc`s�_[lfs�j[nn_lhm�[h^�C�]igjcf_^�[�fcmn�i`�cn_gm�i`�j[lnc]of[l�chn_l_mn)

Mn_j�nqi�chpifp_^�nb_�c^_hnc`c][ncih�i`�chcnc[f�nb_g_m)�Nb_g_m�l_`_l�ni�[hs�

ch`ilg[ncih�`ioh^�qcnbch�nb_�l[q�^[n[�qbc]b�Ä][h�\_�[mm_mm_^�ch�[�g_[hcha`of�q[s�

l_a[l^cha�nb_�jb_hig_h[Å�$<is[ntcm'� ,4436�j)�1.%)�<l[oh�"�=f[le_�$-++1%�_rjf[ch_^�nb[n�

l_m_[l]b_lm�mbiof^�hin�\_]ig_�ip_lfs�]ih]_lh_^�l_a[l^cha�biq�i`n_h�[�nb_g_�[jj_[lm�

nblioabion�nb_�^[n[�m_n)� C�q[m�`f_rc\f_�ch�c^_hnc`scha�nb_g_m�[h^�^c^�hin�do^a_�qb_nb_l�

mig_nbcha�mbiof^�]ihmncnon_�[m�[�nb_g_�\[m_^�ih�cnm�jlijilncih�il�mj[]_�i]]ojc_^�ch�nb_�

^[n[�m_n)�;�jc_]_�i`�̂ [n[�q[m�c^_hnc`c_^�[m�[�nb_g_�c`�cn�][jnol_^�[h�cgjiln[hn�_f_g_hn�

qbc]b�b_fj_^�ni�[hmq_l�nb_�ip_l[ff�l_m_[l]b�ko_mncihm)���c^_hnc`c_^�nb_g_m�nblioabion�nb_�

^[n[�m_n'�[h^�C�]iff[n_^�_rnl[]nm�nb[n�b[^�nb_�m[g_�nb_g_)

Ch�nb_�nbcl^�mn_j�i`�nb_�nb_g[nc]�[h[fsmcm'�C�]igjcf_^�[�fcmn�i`�g[ch�nb_g_m�[h^�

mo\(nb_g_m)�Nbcm�q[m�[]]igjfcmb_^�\s�]l_[ncha�jl_fcgch[ls�nb_g_m�[h^�mo\(nb_g_m�ch�

<DVD=�3�[h^�\s�chjonncha�nb_cl�]ill_mjih^cha�^[n[�_rnl[]nm)

;m�[�`iolnb�mn_j'�C�]l_[n_^�[�]i^cha�nl__�\s�l_pc_qcha�nb_�nb_g_m�ch�il^_l�ni�

`olnb_l�l_`ch_�nb_g�$;jj_h^cr�F%)�Nbcm�q[m�[]]igjfcmb_^�\s�]iff[jmcha�mcgcf[l�nb_g_m'�

]l_[ncha�h_q�ih_m'�[h^�_fcgch[ncha�inb_lm�qbc]b�f[]e_^�mo``c]c_hn�mojjilncha�^[n[)� C�[fmi
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g_[mol_^�nb_�mocn[\cfcns�i`�nb_�nb_g_m�\s�]igj[lcha�nb_g�ni�nb_�ip_l[ff�^[n[�m_n)�C�]i^_^�

[hs�[^^cncih[f�cn_gm�`ioh^�qcnbch�nb_�^[n[�m_n�[h^�jf[]_^�nb_g�ch�nb_cl�]ill_mjih^cha�

nb_g_)

;m�[�`c`nb�mn_j�ch�nb_�[h[fsmcm�C�h[g_^�[h^�jlipc^_^�[�^_m]lcjncih�`il�_[]b�nb_g_�

\s�l_pc_qcha�nb_cl�]ill_mjih^cha�^[n[)�H[g_m�[h^�^_m]lcjncihm�acp_h�m_lp_^�ni�^_m]lc\_�

nb_�_mm_h]_�i`�nb_�nb_g_m�ch�ko_mncih)�>_p_fijcha'�l_`chcha'�[h^�h[gcha�nb_g_m�q[m�[h�

cn_l[ncp_�jli]_mm)�Nb_�nbl__�g[ch�jb[m_m�ch�nb_�fcp_m�i`�if^_l�[\om_^�qig_h�qbc]b�

_g_la_^�ch�nb_�^[n[�ch]fo^_^�$,%�fc`_�[n�big_�[h^�ch�nb_�]iggohcns'�$-%�fcpcha�ch�nb_�

mb_fn_l'�[h^�$.%�mn[lncha�[�h_q�fc`_)�?[]b�jb[m_�b[^�nbl__�g[ch�nb_g_m�$,%�nb_cl�

oh^_lmn[h^cha�i`�qig_h�ch�gc^fc`_�[h^�if^_l�_rj_lc_h]cha�CJP'�$-%�mb_fn_l�l_mjihm_�[h^�

cmmo_m�qcnb�nbcm�l_mjihm_'�[h^�$.%�mn[lncha�[�h_q�fc`_)�Nblioab�[�m_]ih^�cn_l[ncih�i`�nb_�

^[n[�ch�il^_l�ni�l_pc_q�nb_�nb_g_m�[h^�]ill_mjih^cha�^[n[�_rnl[]nm'�cn�\_][g_�[jj[l_hn�

nb[n�mb_fn_l�^cl_]nilmÉ�oh^_lmn[h^cha�i`�nb_�_rj_lc_h]_m�i`�qig_h�ch�gc^fc`_�[h^�if^_l�ch�

g[hs�q[sm�]ill_mjih^_^�ni�cmmo_m�qcnbch�nb_�mb_fn_l�l_mjihm_)�=ihm_ko_hnfs'�^_m]lc\cha�

nb_m_�nqi�nb_g_m�nia_nb_l�jlipc^_^�[�]f_[l_l�oh^_lmn[h^cha�i`�nb_�^[n[)

Nb_�f[mn�mn_j�i`�nb_�nb_g[nc]�[h[fsmcm�chpifp_^�nb_�`ch[f�[h[fsmcm)�C�[nn_gjn_^�ni�

jlipc^_�[�]f_[l�jc]nol_�i`�nb_�mnils�i`�gs�^[n[�ch�il^_l�ni�_hmol_�nb[n�nb_�l_[^_l�

oh^_lmn[h^m�nb_�`ch^cham�[m�q_ff�[m�nb_�p[fc^cns�i`�gs�[h[fsnc][f�[jjli[]b)�Nbcm�q[m�

[]]igjfcmb_^�nblioab�^_m]lc\cha�nb_�nb_g_m�[h^�\s�jlipc^cha�^[n[�_rnl[]nm�qbc]b�

cffomnl[n_^�nb[n�nb_�nb_g_m�[l_�ch�`[]n�jl_p[f_hn�ch�nb_�nl[hm]lcjnm)�<l[oh�[h^�=f[le�$-++1%�

l_gch^�l_m_[l]b_lm�nb[n�]ih^o]ncha�[�nb_g[nc]�[h[fsmcm�chpifp_m�aicha�\_sih^�g_l_fs�

^_m]lc\cha�nb_�^[n[�[h^�nb[n�[h�[laog_hn�gomn�\_�g[^_�ch�l_f[ncih�ni�nb_�l_m_[l]b�

ko_mncihm)�Ojih�nb_�]igjf_ncih�i`�[ff�1�mn_jm�C�_p[fo[n_^�gs�nb_g[nc]�[h[fsmcm�qcnb�nb_
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,0�jichn�]b_]efcmn�i`�]lcn_lc[�`il�aii^�nb_g[nc]�[h[fsmcm�jlipc^_^�\s�<l[oh�[h^�=f[le�

$%##)%)
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=b[jn_l�05�L_mofnm

Ch�nbcm�]b[jn_l'�C�jlipc^_�[�^_m]lcjncih�i`�\inb�nb_�ko[hncn[ncp_�[h^�ko[fcn[ncp_�

l_mofnm�i`�nb_�mno^s)� Ch�nb_�ko[hncn[ncp_�l_mofnm�m_]ncih'�C�^_m]lc\_�^[n[�`lig�nb_�ihfch_�

molp_s�ch]fo^cha�mb_fn_l�^_gial[jbc]m�[h^�biq�nb_�mb_fn_lm�g_n�nb_�h__^m�i`�qig_h�ch�

gc^fc`_�[h^�if^_l)�Ch�nb_�ko[fcn[ncp_�l_mofnm�m_]ncih'�C�jlipc^_�l_mofnm�i`�nb_�nb_g[nc]�

[h[fsmcm�ch]fo^cha�nb_�nbl__�g[ch�jb[m_m�c^_hnc`c_^�$,%�fc`_�[n�big_�[h^�ch�nb_�]iggohcns'�

$-%�fcpcha�ch�nb_�mb_fn_l'�[h^�$.%�mn[lncha�[�h_q�fc`_)

EeQ^dYdQdYfU�FUce\dc

6 �nin[f�i`�,2�mn[a_� C� nl[hmcncih�mb_fn_l�^cl_]nilm�ch�;nf[hnc]�=[h[^[�j[lnc]cj[n_^�ch�

nb_�molp_s)�Nb_s�jlipc^_^�ch`ilg[ncih�[\ion�mb_fn_l�fi][ncih'�mn[``�[h^�pifohn__l�

]igjimcncih'�`oh^cha'�]fc_hn_f_'�[h^�f_hanb�i`�mn[s)�Nb_s�[fmi�^cm]omm_^�[hs�[nn_gjnm�

g[^_�ni�g__n�nb_�h__^m�i`�qig_h�ch�gc^fc`_�[h^�if^_l�ch�mo]b�[l_[m�[m�[]]_mmc\cfcns'�mn[``�

nl[chcha'�[h^�ionl_[]b)

Nb_�,2�mb_fn_lm�biom_^�,',2.�qig_h�ch�nb_�-++2(-++3�s_[l'�[h^�qig_h�[n�

gc^fc`_�[h^�\_sih^�]igjlcm_^�-3!�$..-%�i`�nb_m_�qig_h)�Nbcln__h�^cl_]nilm�l_jiln_^�

nb[n�,4�$3!%�qig_h�ch�gc^fc`_�[h^�\_sih^�mn[s_^�[n�nb_�mb_fn_l�gil_�nb[h�ih]_�^olcha�

nb_�-++2(-++3�s_[l)�?cabn�$/2!%�^cl_]nilm�`_fn�nb[n�qig_h�ch�gc^fc`_�[h^�if^_l�^c^�hin�

mn[s�fiha_l�[n�nb_�mb_fn_l�nb[h�sioha_l�qig_h'�qbcf_�mcr�$.0!%�l_jiln_^�nb[n�qig_h�ch�

gc^fc`_�[h^�if^_l�^c^�n_h^�ni�b[p_�fiha_l�mn[sm)

Nb_�j[lnc]cj[hnm�l_jl_m_hn_^�hch_�ol\[h�$0-!%�mb_fn_lm�[h^�_cabn�lol[f�$/2!%�

mb_fn_lm'�[h^�[ff�i`�nb_�ol\[h�mb_fn_l�^cl_]nilm�l_jiln_^�nb[n�nb_s�[fmi�m_lp_^�lol[f�qig_h)�

Nb_�mb_fn_lm�^c^�b[p_�qig_h�ch�gc^(fc`_�[h^�if^_l�m_lpcha�ih�\i[l^m�i`�̂ cl_]nilm�$g_[h8�

0�l[ha_�8�,(,,%�[h^�[m�mn[``�g_g\_lm�[h^*il�pifohn__lm�$g_[h8�2�l[ha_�8�.(,1%)
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Nb_�nl[hmcncih�big_m�l_]_cp_^�`ch[h]c[f�[mmcmn[h]_�`lig�[�]ig\ch[ncih�i`�miol]_m�

ch]fo^cha�jlipch]c[f�[h^�gohc]cj[f�aip_lhg_hnm'�mj_]c`c]�al[hnm�`lig�nb_�`_^_l[f�

aip_lhg_hn'�^ihilm'�[h^�s_[lfs�`oh^l[cmcha�_p_hnm)�Ch^c[h�[h^�Hilnb_lh�[``[clm�jlipc^_^�

`oh^cha�`il�mb_fn_lm�fi][n_^�ch�;\ilcach[f�]iggohcnc_m)�;ff�inb_l�mb_fn_lm�l_]_cp_^�

`oh^cha�`lig�jlipch]c[f�[h^�gohc]cj[f�aip_lhg_hnm'�[h^�nb_m_�aip_lhg_hn�]ihnl[]nm�

b_fj_^�ni�]ip_l�nb_�]imn�i`�mn[``�[h^�inb_l�ij_l[ncha�_rj_hm_m)�;ff� ,2�^cl_]nilm�

]igg_hn_^�nb[n�nb_�`oh^cha�nb_s�l_]_cp_^�`lig�aip_lhg_hn�miol]_m�ch�hi�q[s�]ip_l_^�

[ff�_rj_hm_m�ch]oll_^)�Ih_�l_mjih^_hn�mb[l_^�nb[n�`oh^l[cmcha�\_][g_�[h�chn_al[f�j[ln�i`�

nb_�jli]_mm�ni�g__n�nb_cl�`ch[h]c[f�h__^m5�lMgU�XQfU�QO�Ve^TY^W�SQ]`QYW^�T_^U�Y^�dXU�

S_]]e^Ydi�UfUbi�iUQb�d_�S_]`\UdU�_eb�ReTWUd'� KU�QbU�]YccY^W�RUdgUU^� +)%)))�d_�

 ,)%)))�Q�iUQbm'� >cl_]nilm�mb[l_^�nb[n�nb_s�i`n_h�_h^_^�nb_cl�s_[l�ch�[�^_`c]cn�mch]_�g[hs�

`oh^_lm�^c^�hin�ch]l_[m_�nb_cl�ij_l[ncih[f�al[hn�ni�l_`f_]n�]b[ha_m�ch�nb_�_]ihigs�il�ni�

[ffiq�`il�]imn�i`�fcpcha�ch]l_[m_m)�Ch�[^^cncih'�mig_�^cl_]nilm�b[^�^c``c]ofnc_m�ij_l[ncha�

qcnbch�nb_�mnlcha_hn�aoc^_fch_m�`il�nb_�[ffi][ncih�i`�̀ oh^m�\s�mig_�`oh^_lm)

@c`n__h�mb_fn_l�^cl_]nilm�$33!%�l_jiln_^�nb[n�qig_h�ch�gc^fc`_�[h^�if^_l�b[^�

^c``_l_hn�mb_fn_l�[h^�m_lpc]_�h__^m�nb[h�sioha_l�qig_h)�Nbcln__h�^cl_]nilm�$21!%�

]igg_hn_^�nb[n�nb_s�_rj_lc_h]_^�]b[ff_ha_m�ch�g__ncha�nb_�h__^m�i`�qig_h�ch�gc^fc`_�

[h^�\_sih^)

Nb_�q[sm�nb[n�mb_fn_l�^cl_]nilm�[]]iggi^[n_^�nb_�h__^m�i`�qig_h�ch�gc^fc`_�[h^�

if^_l�[l_�^_jc]n_^�ch�@caol_�.)�@_q�mb_fn_lm�$,3!%�i``_l_^�mj_]c[f�jlial[ggcha�`il�

qig_h�ch�gc^fc`_�[h^�if^_l'�biq_p_l�33!�l_jiln_^�nb[n�nb_�mb_fn_l�[]]iggi^[n_^�nb_�

jimmc\f_�gi\cfcns*b_[fnb�[h^�jlcp[]s�h__^m�i`�nbcm�[a_�alioj)�;jjlircg[n_fs�nbl__(�

ko[ln_lm�$21!%�i`�mb_fn_l�^cl_]nilm�l_jiln_^�nb[n�nb_cl�mn[``�l_]_cp_^�nl[chcha�ih�[\om_^
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qig_h�ch�gc^fc`_�[h^�if^_l�qbcf_�[�fcnnf_�gil_�nb[h�b[f`�$04!%�jlipc^_^�mo]b�nl[chcha�ni�

inb_lm)�;fmi�i`�chn_l_mn�cm�nb[n�[ff� ,2�mb_fn_l�^cl_]nilm�l_jiln_^�nb[n�nb_cl�g_^c[�][gj[cahm�

ch]fo^_^�nb[n�CJP�i]]olm�nblioabion�nb_�fc`_mj[h)
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EeQ\YdQdYfU�FUce\dc

Ch�nb_�ko[fcn[ncp_�jilncih�i`�nb_�mno^s'�C�i\n[ch_^�ch(^_jnb�ch`ilg[ncih�ih�biq�

mn[a_�,� nl[hmcncih�big_m�g__n�nb_�h__^m�i`�if^_l�[\om_^�qig_h)�Nb_�3�^cl_]nilm�qbi�

j[lnc]cj[n_^�ch�[�n_f_jbih_�chn_lpc_q�l_jl_m_hn_^�\inb�lol[f�[h^�ol\[h�mb_fn_lm)�Nb_�

mb_fn_l�^cl_]nilm�^cm]omm_^�nbl__�g[ch�jb[m_m�ch�nb_�fcp_m�i`�[\om_^�qig_h�ch�gc^fc`_�[h^�

if^_l5� $,%�fc`_�[n�big_�[h^�ch�nb_�]iggohcns'�$-%�fcpcha�ch�nb_�mb_fn_l'�[h^�$.%�mn[lncha�[�

h_q�fc`_)�?[]b�jb[m_�ch�nb_�fcp_m�i`�nb_m_�qig_h�]ihmcmn_^�i`�nqi�g[ch�nb_g_m5� $,%�nb_cl�

oh^_lmn[h^cha�i`�qig_h�ch�gc^fc`_�[h^�if^_l�_rj_lc_h]cha�CJP�[h^�cmmo_m�qcnb�mb_fn_l�

l_mjihm_'�$-%�[h^�fiiecha�niq[l^m�nb_�`onol_�\s�i``_lcha�l_]igg_h^[ncihm�`il�

cgjlip_g_hnm�ch�il^_l�ni�\_nn_l�g__n�nb_�h__^m�i`�qig_h�ch�f[n_l�fc`_)

#*$� >^�dXU�=_]U�Q^T�Y^�dXU�8_]]e^Ydi

Mb_fn_l�^cl_]nilm�^cm]omm_^�nb_�_rj_lc_h]_m�i`�qig_h�ch�gc^fc`_�[h^�if^_l�nb[n�

jl_p_hn_^�nb_g�`lig�m__echa�b_fj�`lig�[�nl[hmcncih�biom_)�>cl_]nilm�l_p_[f_^�cmmo_m�qcnb�

biq�mb_fn_lm�[nn_gjn_^�ni�l_[]b�[\om_�qig_h�ch�gc^fc`_�[h^�if^_l�ch�nb_cl�]iggohcnc_m�

[h^�g[^_�moaa_mncihm�ih�biq�nb_s�qiof^�n[la_n�nbcm�[a_�alioj)

HXUYb�e^TUbcdQ^TY^W�_ V�g_]U^�Y^�]YT\YVU�Q^T�_\TUb�Uh`UbYU^SY^W�>DJ�Q^T�YcceUc�

gYdX�cXU\dUb�bUc`_^cU'

Mb_fn_l�^cl_]nilm�^cm]omm_^�[�p[lc_ns�i`�cmmo_m�l_f[n_^�ni�biq�nb_s�oh^_lmnii^�nb_�

qig_h�ch�gc^fc`_�[h^�if^_l�_rj_lc_h]cha�?JP�ch�nb_cl�big_m�[h^�]iggohcnc_m�ch]fo^cha�

nb_�nsj_m�i`�[\om_�nb_m_�qig_h�_rj_lc_h]_^'�biq�nb_s�^_`ch_^�[\om_�ch�chncg[n_�

l_f[ncihmbcjm'�\[llc_lm�ni�l_]_cpcha�b_fj�[h^�mojjiln'�[h^�biq�if^_l�qig_h�pc_q_^�

oncfctcha�[�nl[hmcncih�biom_)�>cl_]nilm�l_jiln_^�nb[n�nb_cl�ionl_[]b�_``ilnm�mo]b�[m�g_^c[
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][gj[cahm�[h^�jo\fc]�_^o][ncih�_``ilnm�^c^�hin�[fq[sm�b_fj�qig_h�ch�gc^fc`_�[h^�if^_l�

ip_l]ig_�nb_�\[llc_lm�nb[n�jl_p_hn_^�nb_g�`lig�m__echa�b_fj)

Mb_fn_l�^cl_]nilm�^cm]omm_^�nb[n�nb_�g[dilcns�i`�qig_h�ch�gc^fc`_�[h^�if^_l�

_rj_lc_h]_^�CJP�nblioabion�fiha(n_lg�l_f[ncihmbcjm)�J[lnc]cj[hnm�c^_hnc`c_^�nb[n�[\om_^�

qig_h�ch�gc^fc`_�[h^�if^_l�mo``_l_^�`lig�g[hs�nsj_m�i`�[\om_�ch�chncg[n_�l_f[ncihmbcjm)�

Biq_p_l'�^cl_]nilm�[mm_ln_^�nb[n�qig_h�ch�f[n_l�fc`_�_rj_lc_h]_^�_gincih[f�[\om_�gimn�

`l_ko_hnfs)� lB_�]QddUb�gXQd�di`U�_ V�QRecU�dXUi�QbU�Uh`UbYU^SY^W�Y d oc�Q\\�U]_dY_^Q\'�

KXUdXUb�Y d oc�̀ XicYSQ\�_b�VY^Q^SYQ\�Yd�Q\\�S_]Uc�T_g^�d_�dXU�U]_dY_^Q\�QRecU'� 

Qig_h�ch�gc^fc`_�[h^�if^_l�_h]iohn_l�g[hs�chn_lh[f�[h^�_rn_lh[f�\[llc_lm�qbc]b�

jl_p_hn�nb_g�`lig�m__echa�b_fj�`lig�[�nl[hmcncih�biom_)�@il�chmn[h]_'�qig_h�ch�nbcm�[a_�

alioj�^c^�hin�[fq[sm�c^_hnc`s�_gincih[f�[\om_�[m�[�`ilg�i`�[\om_)� lHXUi�cUU�̀ XicYSQ\�

fY_\U^SU�Qc�fY_\U^SU�Q^T�dXU�bUcd�Yc^od�bUQ\\i�cUU^�Qc�fY_\U^SU�V_ b �dXU]'� HXUi�dU^T�d_�̀ ed�

e`�gYdX�U]_dY_^Q\�QRecU�\_^WUb�RUSQecU�dXUi�T_^od�cUU�Yd�Qc�fY_\U^SU�Qc�]eSX�Qc�dXU�

i_e^WUb�Sb_gT�g_e\T'�m�Nbim_�qbi�^c^�oh^_lmn[h^�nb[n�_gincih[f�[\om_�cm�[�`ilg�i`�CJP�

i`n_h�`_fn�nb[n�cn�cm�f_mm�m_p_l_�nb[h�jbsmc][f�[]ncihm�[h^�nb_s�ko_mncih_^�c` �nb_s�^_m_lp_^�

ni�]ig_�ni�[�mn[a_� ,� nl[hmcncih�big_)

G_]UdY]Uc�dXUi�WUd�XUbU�Q^T�dXUi�gY\\�cQi%� nAQiRU�_dXUb�̀ U_`\U�^UUT�dXYc�̀ \QSU�

]_bU�dXQ^�> �T_'�> �XQfU�\YcdU^UT�d_�dXYc�g_]Q^�gX_�XQc�dg_�[YTc�Q^T�cXU�XQc�RUU^�

dXb_eWX�Q\\�_ V �dXQd�Q^T�̂ _g�i_eb�X_ecU�Yc�Ve \\�c_�]QiRU�> �cX_e\T�\UQfU�]i�̀ \QSU�

V_ b �c_]U_^U�gX_�TUcUbfUc�Yd�]_bU�o'

A_h_l[ncih[f�\_fc_`m�[h^�[nncno^_m�[fmi�[]n_^�[m�chn_lh[f�\[llc_lm�`il�g[hs�if^_l�

qig_h)�;�hog\_l�i`�qig_h�ch�gc^fc`_�[h^�if^_l�b_f^�nl[^cncih[f�pc_qm�i`�g[llc[a_�

qbc]b�i`n_h�gcm]ihmnlo_^�qb[n�nb_s�^__g_^�[m�b_[fnbs�l_f[ncihmbcjm)



(+

HXUi�_VdU^�Zecd�W_�dXb_eWX�dXU�]_dY_^c�?ecd�d_�WUd�McUhO�T_^U�RUSQecU�dXUi�cUU�Yd�Qc�

Q^_dXUb�_^U�_ V�XUb�TedYUc�RUSQecU�dXQd�Yc�c_]UdXY^W�dXQd�UfU^�dXU�SXebSX�cQic%�

dXQd�Yd�Yc�i_eb�Tedi�d_�̀ b_fYTU�SUbdQY^�dXY^Wc%�i_e�[^_g%�i_e�S__[%�i_e�S\UQ^�Q^T�

i_e�\Qi�T_g^'�6^T�Qc�\_^W�Qc�i_e�T_�dX_cU�dXY^Wc�i_e�gY\\�XQfU�Q�W__T�]QbbYQWU'�

Nb_�cgjiln[h]_�i`�jlcp[]s�[h^�mifpcha�cmmo_m�qcnbch�nb_�`[gcfs�ohcn�cm�[h�[^^cncih[f�

_f_g_hn�qbc]b�cgj_^_^�b_fj(m__echa)� lHXUi�Q\c_�RU\YUfU�dXQd�gXQd�XQ``U^c�Y^�dXU�X_]U�

cdQic�Y^�dXU�X_]U�c_�dXUi�XQfU^od�cQYT�]eSX�d_�dXU�S_]]e^Ydi�QR_ed�XYc�QRecYfU�

RUXQfY_bc�m'� @olnb_lgil_'�g[hs�if^_l�qig_h�qillc_^�nb[n�nb[n�c`�nb_s�]biim_�ni�m__e�

b_fj�nb_s�qiof^�hin�\_�\_fc_p_^)

C\TUb�g_]U^�_VdU^�cQi� 2 �XQfU�RUU^�gYdX�XY]�V_ b �-)�iUQbc%�gXi�g_e\T�Q^i_^U�

RU\YUfU�]U�^_g5�#�G_�gXU^�dXUi�S_]U�XUbU�dXUi�VUU\�dXQd�dXUi�^UUT�d_�dbi�Q^T�

`b_fU�d_�ec�dXQd�dXUi�gUbU�QRecUT'�7USQecU�dXUi�gUbU�d_\T�c_�_VdU^�Ri�_dXUbc�dXQd�

Y d oc�^_d�dbeU'�G_�dXUi�gQ^d�d_�S_^fY^SU�ec�dXQd�Yd�QSdeQ\\i�XQ``U^UT'

Qig_h�ch�gc^fc`_�[h^�if^_l�_h]iohn_l_^�_rn_lh[f�\[llc_lm�qbc]b�jl_p_hn_^�nb_g�

`lig�]igcha�ni�[�mb_fn_l�mo]b�[m�nb_�]f_las'�[^ofn�]bcf^l_h'�[h^�l_mc^cha�ch�[�lol[f�[l_[)�

G[hs�qig_h�l_p_[f_^�ni�^cl_]nilm�nb[n�nb_cl�[^ofn�]bcf^l_h�^cm]iol[a_^�nb_g�`lig�

f_[pcha�nb_cl�j[lnh_lm)

;_b�c_]U�_ V�dXU�QTe\d�SXY\TbU^%� dXUi�Zecd�gQ^d�XUb�d_�W_�RQS[�Q^T�\__[�QVdUb�dXUYb�

TQT�c_�dXQd�dXUi�T_^od�XQfU�d_�T_�Yd'� HXUi�g_e\T�cQi�d_�XUb� nA_]%� SQ^od�i_e�g_b[�

dXYc�_ed�gYdX�9QT5�L_e�XQfU�RUU^�gYdX�XY]�V_ b �,)�c_]U�iUQbc'�o

Mb_fn_l�^cl_]nilm�]igg_hn_^�nb[n�qbcf_�mig_�]f_las�mojjiln_^�qig_h�ch�f_[pcha�nb_�

l_f[ncihmbcj'�inb_lm�_gjb[mct_^�nb_�h__^�ni�qile�nblioab�nb_�l_f[ncihmbcj)�l> V �dXU�QRecYfU�

`Qbd^Ub�Yc�XYWX�e`�gYdXY^�dXU�SXebSX%� dXUbU�T_Uc�cUU]�d_�RU�c_]U�Y]`\YUT�̀ bUccebU�dXUbU
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d_�g_b[�dXU�bU\QdY_^cXY`�_ed�fUbcec�Zecd�ce``_bdY^W�XUb�Y^�gXQdUfUb�cXU�TUSYTUc'�m�Qig_h�

qbi�l_mc^_^�ch�lol[f�[l_[m�_h]iohn_l_^�[^^cncih[f�cmmo_m�ch�f_[pcha�[h�[\omcp_�j[lnh_l)

Nb_�g[dilcns�i`�lol[f�]iggohcnc_m�^i�hin�b[p_�[hs�jo\fc]�nl[hmjiln[ncih�g[echa�cn�

j[lnc]of[lfs�^c``c]ofn�`il�qig_h�ch�gc^fc`_�[h^�if^_l�ni�l_[]b�[h�ol\[h�mb_fn_l)�

@olnb_lgil_'�^o_�ni�[�f[]e�i `�jlcp[]s�ch�mg[ff�niqhm'�lol[f�qig_h�ch�gc^fc`_�[h^�if^_l�

i`n_h�l_g[ch_^�ch�nb_�l_f[ncihmbcj�`il�`_[lm�i`�do^ag_hn�`lig�nb_�]iggohcns)

>d�Yc�]eSX�]_bU�TYVVYSe\d�V_ b�_\TUb�g_]U^�d_�\UQfU�dXUYb�bU\QdY_^cXY`�gXU^�dXUi�

\YfU�Y^�Q�bebQ\�QbUQ�RUSQecU�_ V�Q�\QS[�_V`bYfQSi'� > d oc�QR_ed�gXQd�dXU�^UYWXR_b�

dXY^[c�Q^T�gXQd�dXU�^UYWXR_b�[^_gc�Q^T�T_Uc^�od�[^_g'� HXUbU�QbU�dX_cU�QTTYdY_^Q\�

RQbbYUbc�d_�\YfY^W�Y^�Q�bebQ\�QbUQ�Q^T�dXQd�Yc�S_]`_e^TUT�V_ b �_\TUb�g_]U^'�

>cl_]nilm�^cm]omm_^�nb_�chmo``c]c_h]s�i`�ionl_[]b�_``ilnm�ch�b_fjcha�qig_h�ch�

gc^fc`_�[h^�if^_l�ch�ip_l]igcha�nb_cl�\[llc_lm�ni�m__echa�b_fj)�Nb_�g[dilcns�i`�g_^c[�

][gj[cahm�[h^�jo\fc]�_^o][ncih�_``ilnm�^i�hin�^cm]omm�nb[n�[\om_�b[jj_hm�nblioabion�nb_�

fc`_mj[h)�Qbcf_�[�gchilcns�i`�j[lnc]cj[hnm�g[^_�jo\fc]�jl_m_hn[ncihm�ni�if^_l�qig_h�ch�

]bol]b�[h^�kocfncha�aliojm'�nb_l_�q[m�[h�_gjb[mcm�ih�jo\fc]�_^o][ncih�ch�bcab�m]biifm�

[\ion�CJP)�Jlchn�g[n_lc[fm�mo]b�[m�j[gjbf_nm�[h^�[^m�n_h^_^�ni�om_�cg[a_m�i`�sioha_l�

qig_h�qcnb�]bcf^l_h�[m�pc]ncgm�i`�[\om_)

6SdeQ\\i%�iUc%� Y d oc�Q�̀ YSdebU�_ V �Q�i_e^W�g_]Q^�gYdX�[YTc�_^�Yd'�>d�Yc�Q�i_e^W�̀ Ubc_^'�

L_e�[^_g�gXQd�dX_eWX%�gU�T_^od�bUQ\YjU�Red�Yd�T_Uc�QVVUSd�X_g�̀ U_`\U�cUU�gX_�SQ^�

S_]U�XUbU'� KU�QSdeQ\\i�cX_e\T^od�XQfU�Q�g_]Q^�Qd�Q\\�_b�]QiRU�TYVVUbU^d�cdQWUc�

_ V�g_]U^'

>cl_]nilm�l_jiln_^�nb[n�nb_s�[l_�i`n_h�oh[\f_�ni�^i�ionl_[]b�ni�qig_h�ch�gc^fc`_�[h^�

if^_l�`c ig�lol[f�[l_[m)� �KU�SQ^�Q^T�T_�cU^T�SQRc�d_�dXU�SYdi�\Y]Yd'� KU�SQ^od`Qi�_ed�_ V



1+

_eb�Ve^Tc�V_ b �RbY^WY^W�̀ U_`\U�Y^�Vb_]�dXU�bebQ\�QbUQ�Red�gU�gY\\�XU\`�dXU]�dbi�Q^T�

S__bTY^QdU�Yd�Q^T�g_b[�dXb_eWX�dXUYb�_`dY_^c'�m

@__[Y^W�d_gQbTc�dXU�VedebU'

Mb_fn_l�^cl_]nilm�g[^_�m_p_l[f�l_]igg_h^[ncihm�ih�biq�ni�cgjlip_�nb_cl�]oll_hn�

ionl_[]b�_``iln�ni�qig_h�ch�f[n_l�fc`_)�Nb_m_�moaa_mncihm�ch]fo^_^�mo]b�nb_g_m�[m�

gi^c`scha�g_^c[�][gj[cahm'�^_p_fijcha�[�m_j[l[n_�jo\fc]�_^o][ncih�mnl[n_as'�[h^�bclcha�

[�mj_]c`c]�ionl_[]b�qile_l�`il�qig_h�ch�gc^fc`_�[h^�if^_l)

C`�nb_s�b[^�[]]_mm�ni�[^^cncih[f�`oh^cha'�^cl_]nilm�mb[l_^�nb[n�nb_s�qiof^�[^domn�

g_^c[�][gj[cahm�\s�ch]fo^cha�cg[a_m�nb[n�^_jc]n�CJP�nblioabion�nb_�fc`_mj[h)�Nb_s�[fmi�

jlijim_^�ch]l_[mcha�jo\fc]�_^o][ncih�_``ilnm�ch�[l_[m�qb_l_�if^_l�[^ofnm�`l_ko_hn)

>d�g_e\T�RU�WbUQd�d_�RU�QR\U�d_�dQ\[�d_�UfUbi�Wb_e`�̀ _ccYR\U'�:fU^�̀ Q`Ub�T_Uc�^_d�

T_�dXU�cQ]U�dXY^W�Qc�cUUY^W�c_]U_^U�Y^�̀ Ubc_^'�G_�]QiRU�cU^Y_b�SU^dUbc�Q^T�

RY^W_�XQ\\c%�cdeVV�\Y[U�dXQd'� KU�S_e\T�Q\c_�T_�Q�c`USYVYS�SQ]`QYW^�V_b�_\TUb�g_]U^'�

;�hog\_l�i`�̂ cl_]nilm�moaa_mn_^�bclcha�[�mj_]c`c]�ionl_[]b�qile_l�`il�qig_h�ch�

gc^fc`_�[h^�if^_l)

l> �dXY^[�dXQd�> �g_e\T�cdQbd�gYdX�Q^�_edbUQSX�̀ Ubc_^�dXQd�g_b[c�c`USYVYSQ\\i�gYdX�

dXUcU�_\TUb�g_]U^�gYdXY^�dXU�X_ecU�Q^T�QfQY\QR\U�V_b�dXU]�_edcYTU�_ V �dXU�X_ecU'�

HXQd�gQi�dXUbU�dXUi�g_e\T�XQfU�c_]U_^U�d_�dQ\[�d_�gYdXY^�dXU�X_ecU�dXQd�dXUi�SQ^�

bU\QdU�d_�Q^T�dXQd�e^TUbcdQ^Tc�dXUYb�^UUTc'�m

Ch�il^_l�ni�[^^l_mm�gcm]ih]_jncihm'�j[lnc]cj[hnm�moaa_mn_^�nb[n�qig_h�ch�gc^fc`_�[h^�

if^_l�b[p_�nb_�ijjilnohcns�ni�pcmcn�nb_�nl[hmcncih�biom_)�n"�:fU �̂d_�fYcYd�dXU�X_ecU�Yd"c�ceSX�Q�

RYW�dXY^W�dXQd�SXQ^WUc�UfUbiR_Tioc�]Y^T'� G_�> �dXY^[�dXQd�> �g_e\T�T_�]_bU�fYcYdQdY_^c�gYdX�

dXQd�QWU�Wb_e`'''�m



1,

#+$� @YfY^W�Y^�dXU�GXU\dUb

>cl_]nilm�l_jiln_^�nb[n�mb_fn_l�fcpcha�q[m�j[lnc]of[lfs�^c``c]ofn�ih�qig_h�ch�

gc^fc`_�[h^�if^_l)�G[hs�b[p_�hin�g_n�[]]_mmc\cfcns�mn[h^[l^m�[h^�ko_mncih�nb_�

[jjlijlc[n_h_mm�i`�mb_fn_l�jifc]c_m�[h^�mojjilnm�`il�qig_h�i`�nbcm�[a_�alioj)� Ch�fcabn�i`�

nb_m_�cmmo_m'�j[lnc]cj[hnm�i``_l_^�m_p_l[f�moaa_mncihm�ih�biq�ni�cgjlip_�nb_�mb_fn_l�

_hpclihg_hn�[h^�mojjiln�m_lpc]_m)

HXUYb�e^TUbcdQ^TY^W�_ V�g_]U^�Y^�]YT\YVU�Q^T�_\TUb�Uh`UbYU^SY^W�>DJ�Q^T�YcceUc�

gYdX�cXU\dUb�bUc`_^cU'

Nb_�[mj_]nm�i`�mb_fn_l�fcpcha�^cm]omm_^�\s�^cl_]nilm�ch]fo^_^�nb_�]b[inc]�

_hpclihg_hn�i`�nb_�mb_fn_l'�nb_�cmmo_m�qcnb�[^gcmmcih�[h^�g_^c][ncih�jifc]c_m'�[h^�biq�

alioj�mojjiln�g[s�hin�\_�[jjlijlc[n_�^o_�ni�[�qc^_�l[ha_�i`�[a_m)�>_mjcn_�nb_m_�

mbiln]igcham'�^cl_]nilm�[fmi�^_m]lc\_^�nb_�jimcncp_�[mj_]nm�i`�mb_fn_l�fcpcha�`il�qig_h�ch�

f[n_l�fc`_)

>cl_]nilm�`_fn�nb[n�nb_�]b[inc]�_hpclihg_hn�i`�nl[hmcncih�biom_m�q[m�j[lnc]of[lfs�

^c``c]ofn�`il�qig_h�ch�gc^fc`_�[h^�if^_l)�Nbcm�q[m�^o_�ch�j[ln�ni�nb_�hog\_l�i`�̀ [gcfc_m�

qcnb�sioha�]bcf^l_h�qbi�mn[s_^�[n�nb_�mb_fn_l)� "o"oKXU^�dXUbU�Yc�Q�X_ecU�Ve \\�_ V�SXY\TbU^�Q^T�

dX_cU�g_]U^�_ V�dXQd�QWU�XQfU�Q\bUQTi�bQYcUT�dXUYb�SXY\TbU^%� c_�dXU�\Qcd�dXY^W�dXUi�^UUT�Yc�

Q\\�_ V�dXQd�S_]]_dY_^�Q^T�̂ _YcU'�m� Nb_�jbsmc][f�mnlo]nol_�i`�nb_�mb_fn_lm�[fmi�jl_m_hn_^�

g[hs�]b[ff_ha_m�`il�nbcm�[a_�alioj)�Qbcf_�[�hog\_l�i`�mb_fn_lm�b[p_�\_aoh�l_hip[ncihm�

ch�il^_l�ni�_hmol_�nb[n�nb_s�[l_�]igjf_n_fs�[]]_mmc\f_'�g[hs�inb_lm�b[^�gofncjf_�f_p_fm�i`�

mn[clm�qcnb�`_q�il�hi�liigm�ih�nb_�g[ch�f_p_f)

Ceb�X_ecU�bYWXd�^_g�Yc�^_d�QTQ`dUT�V_b�_\TUb�g_]U^'� KU�QbU�g_b[Y^W�bYWXd�^_g�

d_�XQfU�Q�^Ug�X_ecU�Y^�dXU�^Uhd�VUg �iUQbc'� KU�XQfU�Q�\_d�_ V�cdQYbc%� dXU�b__]c�QbU



)%

_^�dXU�cUS_^T�_b�dXYbT�V\__b�Q^T�c_�Y d oc�Q�SXQ\\U^WU�c`USYVYSQ\\i�V_b�g_]U^�gX_�

XQfU�Q�XQbT�dY]U�gQ\[Y^W�_b�Y V �c_]UR_Ti�Yc�^_d�QR\U�d_�T_�dXU�cdQYbc�V_ b �[^UU�

`b_R\U]c�_b�c_]UdXY^W�gU�SQ^od�dQ[U�dXU]�Y^''''

Nb_�f[]e�i`�jlcp[]s�]l_[n_^�[h�[^^cncih[f�mnl_mm�ih�qig_h�ch�gc^fc`_�[h^�if^_l�qbi�g[s�

hin�b[p_�b[^�nb_cl�iqh�liig�il�[�koc_n�[l_[�ni�ai�ni�`il�[^ofnm�ihfs)� lKU�XQfU�bUQ\\i�

c]Q\\�b__]c�d__%�c_�Y V �gU�XQfU�dg_�RUTc�Y^�_^U�b__]�i_e�SQ^�bUQSX�_ed�Q^T�d_eSX�dXU�

`Ubc_^�Y^�dXU�^Uhd�RUT'� L_e�bUQ\\i�T_^od�gQ^d�d_�XQfU�g_]U^�gX_�QbU�^_d�QR\U�d_�XQfU�

dXUYb�_g^�b__]'� HXQd�Yc�RQcYS�TYW^Ydi'�Å

Qig_h�ch�f[n_l�fc`_�i`n_h�_rj_lc_h]_^�mbi]e�[h^�^_mj[cl�nb[n�nb_s�b[^�ni�m__e�

b_fj�`lig�[�mb_fn_l)� l>VY^T �V_b�dXQd�QWU�Wb_e`�dXU�RbUQ[T_g^�_ V�dXU�bU\QdY_^cXY`�Yc�̀ bUddi�

]eSX�Qc�TUfQcdQdY^W�Qc�Q�i_e^WUb�]_dXUb�gX_�XQc�\_cd�Secd_Ti�_ V�XUb�SXY\TbU^'�>d�Yc�dXQd�

TURY\YdQdY^W�V_b�dXUcU�g_]U^'�m�>cl_]nilm�_rjf[ch_^�nb[n�cn�cm�i`n_h�gil_�^c``c]ofn�`il�[�

qig[h�ch�gc^fc`_�[h^�if^_l�ni�b_[f�[h^�gip_�ih�mch]_�mb_�^i_m�hin�b[p_�sioha_l�

]bcf^l_h�ni�jlipc^_�`il)� lG_�gXU^�i_e�\__[�Qd�Q^�_\TUb�g_]Q^�fUbcec�Q�g_]Q^�gX_�XQc�

XUb�SXY\TbU^%� Q^T�gXY\U�Yd�Yc�TYVVYSe\d�V_ b �XUb�d__%� dXU�SXY\TbU^�QbU�bUQc_^c�d_�VYWXd'� HXU�

bUQc_^c�V_b�Q^�_\TUb�g_]Q^�d_�VYWXd�QbU�c_\U\i�_^�XUbcU\V'�m� ;fmi'�[�hog\_l�i`�qig_h�ch�

gc^fc`_�[h^�if^_l�f[]e_^�_rn_lh[f�mojjilnm�mo]b�[m�`[gcfs�g_g\_lm�[h^�`lc_h^m�nb[n�i`n_h�

jlipc^_�_h]iol[a_g_hn�[h^�mojjiln)� "lHXU�_\TUb�g_]U^�dXQd�S_]U�XQfU�RUU^�c_�Yc_\QdUT�

_fUb�dXU�iUQbc�Vb_]�VbYU^Tc�Q^T�VQ]Y\i�dXQd�dXUi�bUQ\\i�XQfU�^_R_Ti�Ri�dXU�dY]U�dXQd�gU�

WUd�dXU]'�6^T�^_R_Ti�gQ^dc�d_�WUd�Y^f_\fUT�UYdXUb�gYdX�dXU�_\TUb�g_]U^'�m

>cl_]nilm�[fmi�^cm]omm_^�nb[n�mb_fn_l�jifc]c_m�ch]fo^cha�[^gcmmcih�[h^�g_^c][ncih�

l_aof[ncihm�^i�hin�`cn�nb_�h__^m�i`�qig_h�ch�gc^fc`_�[h^�if^_l)�=_ln[ch�`oh^_lm�mncjof[n_^�

nb[n�ch�il^_l�`il�[�qig[h�ni�]ig_�ni�[�mb_fn_l�mb_�gomn�[^gcn�nb[n�mb_�cm�ch�[h�[\omcp_



1.

l_f[ncihmbcj)�Biq_p_l'�^cl_]nilm�mb[l_^�nb[n�g[hs�qig_h�i`�nbcm�[a_�alioj�]ig_�ni�nb_�

mb_fn_l�hin�h_]_mm[lcfs�l_[^s�ni�g[e_�nb[n�[^gcmmcih�\on�l[nb_l�q[hn�[�m[`_�jf[]_�ni�nbche�

[\ion�nb_cl�l_f[ncihmbcj�[h^�ni�g[e_�^_]cmcihm)

>VY^T �dXQd�Q�\_d�_ V�_\TUb�g_]U^�S_]U�XUbU�^_d�[^_gY^W�Y V �dXUi�QbU�\UQfY^W�dXUYb�

`Qbd^Ub%� Red�Zecd�d_�XQfU�Q�cQVU�̀ \QSU�d_�dXY^['�;b_]�]i�Uh`UbYU^SU%� Q�\_d�_ V�_\TUb�

g_]U^�S_]U�XUbU�d_�TUSYTU�gXQd�dXUi�obU�W_Y^W�d_�T_'

@olnb_lgil_'�g_^c][ncihm�[l_�mnil_^�[n�nb_�nl[hmcncih�biom_'�\on�cn�cm�hin�nb_�l_mjihmc\cfcns�

i`�nb_�mn[``�ni�l_gch^�l_mc^_hnm�ni�n[e_�nb_cl�g_^c][ncihm)�M_p_l[f�^cl_]nilm�]igg_hn_^�

nb[n�qig_h�ch�gc^fc`_�[h^�if^_l�`ioh^�cn�j[lnc]of[lfs�^c``c]ofn�ni�l_g_g\_l�ni�n[e_�nb_cl�

g_^c][ncihm�mch]_�nb_s�f_`n�nb_cl�^[cfs�lionch_)

HXUbU�QbU�c_]U�_\TUb�g_]U^�gX_�cdbeWW\U�d_�bU]U]RUb�d_�dQ[U�dXUYb�]UTc'� L_e�

]Qi�RU�VY^U�d_�bU]U]RUb�d_�dQ[U�i_eb�]UTYSQdY_^�Qd�X_]U�gXU^�i_e�XQfU�Yd�Y^�

i_eb�̀ ebcU�_b�Y^�i_eb�[YdSXU^�Se`R_QbT%� Red�gXU^�i_e�QbU�XUbU�Yd�XQc�d_�RU�\_S[UT�

e`�Y^�dXU�_VVYSU%� c_�Yd�RbUQ[c�dXU�b_edY^U'

>cl_]nilm�i``_l_^�gcr_^�l_mjihm_m�l_a[l^cha�nb_�om_`ofh_mm�i`�alioj�mojjiln�`il�

qig_h�ch�gc^fc`_�[h^�if^_l)�;�hog\_l�i`�̂ cl_]nilm�`_fn�nb[n�[�qc^_�l[ha_�i`�[a_m�ch�alioj�

b_fj_^�ni�`imn_l�mb[lcha�[h^�aliqnb)� Ä* �dXY^[�Yd�SQ^�QVVUSd�Yd�c_]UdY]Uc�̀ _cYdYfU\i�RUSQecU�

dXUi�SQ^�\UQb^�Vb_]�dXU�\YVU�Uh`UbYU^SU�_ V�c_]UR_Ti�U\cU�Y V �dXUbU�Yc�Q�RYW�QWU�TYVVUbU^SU�m'�

Inb_lm�^cm]omm_^�nb[n�qig_h�ch�f[n_l�fc`_�^c^�hin�[fq[sm�l_f[n_�ni�sioha_l�qig_h�ch�[�

alioj�m_nncha)

C\TUb�g_]U^�]Qi�^_d�VUU\�\Y[U�dXUi�SQ^�bU\QdU�d_�dXU�i_e^WUb�̀ QbdYSY`Q^dc'� >d�SQ^�

]Q[U�dXU]�VUU\�\Y[U� H�Q]�d__�_\T�d_�RU�XUbU%� dXUcU�̀ U_`\U�QbU�gQi�d__�i_e^W'�o�

HXUi�]YWXd�dXY^[�KU\\�dXUi�T_^od�[^_g�gXQd�dXUi�QbU�dQ\[Y^W�QR_ed'� HXUi�XQfU



1/

^_d�W_^U�dXb_eWX�gXQd�> �XQfU�W_^U�dXb_eWX4�dXUi�XQfU�^_d�\YfUT�Qc�\_^W�Qc�> �

XQfU

@olnb_lgil_'�g[hs�`_fn�oh]ig`iln[\f_�ni�^cm]omm�nb_cl�fcp_m�qcnb�sioha_l�mn[``�g_g\_lm)�

"n"n7USQecU�> �dXY^[�dXQd�gXU^�gU�XQfU�+)�iUQb�_\T�cXU\dUb�g_b[Ubc�Q^T�̂ _d�dXQd�dXUi�QbU�^_d�

W__T%�> �dXY^[�Y d oc�XQbTUb�V_ b �g_]U^�gX_�QbU�_\TUb�d_�bU\QdU'� HXUi�cUU�dXU]�Qc�[YTc'�m

Ch�[^^cncih�ni�mojjiln�jlipc^_^�chmc^_�nb_�mb_fn_l'�^cl_]nilm�_rj_lc_h]_^�

^c``c]ofnc_m�ch�i\n[chcha�]iggohcns�m_lpc]_m�`il�qig_h�ch�gc^fc`_�[h^�if^_l)

> V �Q�g_]Q^�S_]Uc�d_�dXU�cXU\dUb�Q^T�cXU�T_Uc^od�XQfU�Q�VQ]Y\i�T_Sd_b�Y^�dXYc�

S_]]e^Ydi%� dXU^�cXU�XQc�d_�W_�d_�U]UbWU'�> �dXY^[�dXQd�Yd�̀ edc�Q�RYW�cYW^�_^�dXUYb�

XUQTc'� HXUi�QbU�Y^�U]UbWU�gQYdY^W�gYdX�+)�_dXUb�̀ U_`\U�Q^T�dXUi�"bU�e`cUd�Q^T�Y^�

dUQbc%�Q^T�dXUbU�Yc�^_�gXUbU�d_�W_'�> d oc�Q�X_bbYR\U�Uh`UbYU^SU'

>_mjcn_�nb_�h_a[ncp_�[mj_]nm�i`�mb_fn_l�fcpcha'�^cl_]nilm�`_fn�nb[n�g[hs�qig_h�ch�

gc^fc`_�[h^�if^_l�\_h_`cn_^�`c(ig�nb_�][lcha�_hpclihg_hn)

6^T�> �Q]�c_�ceb`bYcUT�Q^T�cQTTU^UT�dXQd�dXUi�gQ^d�d_�cdQi�Q^T�\YfU�Qd�Q�dbQ^cYdY_^�

X_ecU'�7ed%�i_e�[^_g%� dXUi�\Y[U�VUU\Y^W�SQbUT�QR_ed'� HXUi�gY\\�cQi� ndXYc�Yc�dXU�VYbcd�

dY]U�dXQd�̀ U_`\U�SQbUT�QR_ed�]U�Q^T�dbUQdUT�]U�gYdX�bUc`USd�Q^T�[Y^T^Ucc'�o�

Biq_p_l'�^o_�ni�[�f[la_�[a_�a[j�\_nq__h�a_h_l[ncihm'�g[hs�sioha_l�qig_h�fiie_^�ni�

nbim_�nb[n�[l_�if^_l�ni�`of`cff�[�ginb_lfs�lif_)

6^T�> �dXY^[�d__%� ^_�]QddUb�gXQd�QWU%�g_]U^�^UUT�d_�bU\QdU�d_�dXU�̀ U_`\U�Qb_e^T�

dXU]'�6^T�Y V �i_e�obU�Y^�dXU�cXU\dUb�Q^T�QbU�_\TUb�dXQ^�UfUbi_^U�U\cU�Y^�dXU�cXU\dUb%�> �

dXY^[�dXQd�c_]UdY]Uc�gXQd�XQ``U^c�Yc�dXU�i_e^WUb�g_]U^�gY\\�\__[�d_�dXQd�̀ Ubc_^�

Qc�Q\]_cd�dXU�]_dXUb�VYWebU�Q^T�dXQd�Yc�cdbUccVe\�RUSQecU�i_e�QbU�XUbU�V_ b �i_eb
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_g^�bUQc_^c'� KXQd�Yc�i_eb�_`dY_^5�>c�Yd�d_�cXed�i_ebcU\V�_VVVb_]�UfUbi_^U5�6^T�

dXQd�XQc�Ydc�_g^�YcceUc'

;�gchilcns�i`�mb_fn_l�^cl_]nilm�b[p_�[jjfc_^�`il�`oh^cha�ch�il^_l�ni�g[e_�nb_cl�

mb_fn_l�gil_�mocn[\f_�`il�qig_h�ch�gc^fc`_�[h^�if^_l)�Biq_p_l'�^cl_]nilm�b[p_�[�f[la_�

hog\_l�i`�l_mjihmc\cfcnc_m�ch�n_lgm�i`�nb_�^[cfs�ij_l[ncihm�i`�nb_�mb_fn_l�[h^�i`n_h�^c^�hin�

b[p_�nb_�ncg_�ni�_g\[le�ih�[�f_hanbs�[jjfc][ncih�jli]_mm)�ÇQi9�dXQd�> �\Y[U�d_�XQb`�_^�Yd%�

Red�gXU^�dXUbU�Yc�_^\i�_^U�̀ Ubc_^�T_Y^W�dXU�QT]Y^YcdbQdYfU�g_b[%�i_e�[^_g%� T_Y^W�-))�

`QWU�̀ b_`_cQ\c�Yc�^_d�d_`�̀ bY_bYdi�c_]UdY]Uc'�m

@__[Y^W�d_gQbTc�dXU�VedebU'

>cl_]nilm�i``_l_^�l_]igg_h^[ncihm�ih�biq�ni�cgjlip_�mb_fn_l�fcpcha�`il�qig_h�

ch�gc^fc`_�[h^�if^_l�ch]fo^cha�[^[jncha�nb_�jbsmc][f�mnlo]nol_'�\lchacha�]iggohcns�

jli`_mmcih[fm�ni�nb_�l_mc^_hnm'�]l_[ncha�m_j[l[n_�alioj�mojjiln�jlial[gm'�[h^�jlipc^cha�

nl[chcha�`il�mn[``�g_g\_lm�f_^�\s�qig_h�ch�gc^fc`_�[h^�if^_l�qbi�molpcp_^�CJP)

;^[jncha�nb_�jbsmc][f�mnlo]nol_�ni�_hmol_�[]]_mmc\cfcns�[h^�jlcp[]s�q[m�^cm]omm_^�

[m�[�nij�jlcilcns)� lCeb�cXU\dUb�g_e\T�RU�S_]`\UdU\i�QSSUccYR\U'� HXUbU�g_e\T�RU�

gQcXb__]c�Y^�UQSX�_^U�_ V�dXU�RUTb__]c'� HXQd�g_e\T�RU�VYbcd�Q^T�V_bU]_cd'�m

>cl_]nilm�`_fn�nb[n�cn�qiof^�\_�c^_[f�ni�b[p_�]iggohcns�h_nqilem�mo]b�[m�g_hn[f�

b_[fnb�jli`_mmcih[fm'�`[gcfs�jbsmc]c[hm'�[h^�[nnilh_sm�qile�^cl_]nfs�qcnbch�nb_�mb_fn_l�ih�

[�]ihmcmn_hn�\[mcm)

> �g_e\T�XQfU�̀ U_`\U�S_]Y^W�Y^�d_�dQ\[�d_�_\TUb�g_]U^�V_ b �TYVVUbU^d�dXY^Wc�\Y[U�X_g�

d_�Q``\i�d_�W_�d_�Q�cU^Y_b�X_]U�Q^T�]QiRU�WYfU�dXU]�fYcYdc�d_�cUU�Yd'�AQiRU�YV �

dXUcU�̀ U_`\U�S_e\T�S_]U�XUbU�Yd�g_e\T�cQfU�dXU�_\TUb�g_]U^�Vb_]�XQfY^W�d_�gQ\[



))

dXUbU�_b�dbQfU\'�> �g_e\T�XQfU�]_bU�S_]]e^Ydi�bUc_ebSUc�QSSUccYR\U�d_�dXUcU�

g_]U^�Y^�dXU�X_ecU�Q^T�dXQd�gQi�dXUi�g_e\T�̀ b_RQR\i�edY\YjU�dXU]�]_bU'

Ch�n_lgm�i`�[^[jncha�]oll_hn�mojjiln�m_lpc]_m'�^cl_]nilm�moaa_mn_^�nb[n�aliojm�\_�

]l_[n_^�mj_]c`c][ffs�`il�qig_h�ch�gc^fc`_�[h^�if^_l)�Ä2�g_e\T�XQfU�Wb_e`c�dXQd�g_e\T�RU�

QWU�c`USYVYS�Q^T�QWU�Q``b_`bYQdU�V_b�Q\\�_ V�dXU�d_`YSc�dXQd�gU�d_eSX�RQcU�_^�Y^�dXU�X_ecU'm�

@olnb_lgil_'�^cl_]nilm�n[fe_^�i`�nb_�h__^�`il�mn[``�nl[chcha�ih�nbcm�nijc]�[h^�nb[n�nbcm�

mbiof^�\_�f_^�\s�qig_h�ch�f[n_l�fc`_�qbi�[l_�molpcpilm�i`�?JP)

> �dXY^[�dXQd�gU�^UUT�]_bU�dbQY^Y^W�V_b�dXQd�Wb_e`�_ V�g_]U^'''� dXU�QWU�Q^T�gXQd�Yd�

]UQ^c�V_ b �dXU]'�>d�Yc�^UfUb�dXU�V_Sec�_ V�]_cd�_ V�dXU�̀ eR\YS�UT�_b�cdQVV�TUfU\_`]U^d�

dXQd�gU�T_'�>d�g_e\T�RU�^YSU�d_�cUU�Q�Wb_e`�_ V�_\TUb�g_]U^�dQ[U�dXQd�_^�Q^T�d_�

S_]U�Q^T�dUQSX�ec�gXQd�Yc�Y]`_bdQ^d�d_�dXU]'

#,$� GdQbdY^W�Q�BUg�@YVU

>cl_]nilm�^cm]omm_^�nb[n�qbcf_�nb_cl�jlcg[ls�l_mjihmc\cfcns�cm�ni�_hmol_�m[`_ns�[h^�

mojjiln�qbcf_�qig_h�[l_�mn[scha�[n�nb_�biom_'�nb_s�[fmi�`_fn�nb[n�nb_s�jf[s_^�[�lif_�ch�

b_fjcha�nb_cl�]fc_hnm�ch�mn[lncha�[�h_q�fc`_)�>cl_]nilm�jimm_mm_^�[h�oh^_lmn[h^cha�i`�nb_�

_rj_lc_h]_m�i`�[\om_^�qig_h�ch�gc^fc`_�[h^�if^_l�qbi�[nn_gjn_^�ni�[mm_ln�nb_cl�

ch^_j_h^_h]_)�Nb_s�`_fn�ch[^_ko[n_�ch�b_fjcha�qig_h�\ocf^�[�h_q�fc`_'�[h^�nb_s�i``_l_^�

moaa_mncihm�ih�biq�nb_s�qiof^�jlipc^_�nl[hmcncih�[mmcmn[h]_�c` �̀ oh^cha�[ffiq_^)

HXUYb�e^TUbcdQ^TY^W�_ V�g_]U^�Y^�]YT\YVU�Q^T�_\TUb�Uh`UbYU^SY^W�>DJ�Q^T�YcceUc�

gYdX�cXU\dUb�bUc`_^cU'

Nb_�g[ch�nb_g_m�qbc]b�_g_la_^�]ih]_lhcha�qig_h�ch�gc^fc`_�[h^�if^_l�qbi�

[nn_gjn_^�ni�mn[ln�[�h_q�fc`_�ch]fo^_^�oh_gjfisg_hn�[h^�jip_lns'�nb_�chncgc^[ncih�i`�nb_
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^cpil]_�jli]_mm'�cmmo_m�qcnb�m_]olcha�[p[cf[\f_�[h^�[``il^[\f_�\iomcha'�[h^�[�fimm�i`�

mi]c[f�h_nqilem)

Oh_gjfisg_hn�[h^�jip_lns�[l_�g[dil�cmmo_m�`il�qig_h�ch�gc^fc`_�[h^�if^_l)�

G[hs�qig_h�i`�nbcm�[a_�qbi�m__e�[mmcmn[h]_�`lig�[�mb_fn_l�b[p_�_cnb_l�h_p_l�qile_^�il�

ihfs�qile_^�j[ln(ncg_)

HXUbU�Yc�Q\c_�Q�VY^Q^SYQ\�Y^cUSebYdi�dXQd�Yc�Qcc_SYQdUT�gYdX�\UQfY^W�Q�bU\QdY_^cXY`�

gXYSX�> �dXY^[�Yc�_VdU^�QeW]U^dUT�gXU^�i_e�QbU�\UQfY^W�Q�\_^W�dUb]�bU\QdY_^cXY`�

dXQd�dXUcU�_\TUb�g_]U^�QbU�Y '̂�:c`USYQ\\i%�> �Q]�dXY^[Y^W�_ V�gXU^�dXUcU�_\TUb�

g_]U^�XQT�cdQiUT�Qd�X_]U�d_�bQYcU�dXUYb�SXY\TbU^�Q^T�TYT^�od�XQfU�Q�SQbUUb�_ V�

dXUYb�_g^'

;�hog\_l�i`�qig_h�ch�f[n_l�fc`_�\[^�fcgcn_^�mecffm�ni�i``_l�ni^[sÉm�di\�g[le_n�j[lnc]of[lfs�

ch�]iggohcnc_m�nb[n�[l_�ip_l`fiqcha�qcnb�][ff�]_hn_l�jimcncihm)� l6�\_d�_ V�U]`\_iUbc�T_^od�

gQ^d�d_�XYbU�g_]U^�_ V�dXYc�QWU�RUSQecU�dXUi�T_^od�cUU�dXU�̀ _Y^d�Y^�XYbY^W�c_]U_^U�Q^T�Y^�

dbQY^Y^W�dXU]�gXU^�dXUi�QbU�c_�S\_cU�d_�bUdYbU]U^d�QWU'�m� M_p_l[f�^cl_]nilm�ko_mncih_^�nb_�

[jjlijlc[n_h_mm�i`�jl_mmolcha�qig_h�ch�gc^fc`_�[h^�if^_l�ni�`ch^�di\m�qb_h�nb_s�[l_�mncff�

ch�[�mn[n_�i`�]lcmcm)

> �dXY^[�d_�Uh`USd�Q^�_\TUb�g_]Q^�gX_�XQc�\UVd�Q�\YVU�_ V�fY_\U^SU�d_�gQ^d�d_�W_�RQS[�

d_�cSX__\�_b�d_�RU�bUdbQY^UT�Yc�Zecd�^_d�bUQc_^QR\U'�> �[^_g�dXQd�Y d oc�Q^�Y]`_bdQ^d�

'�`Qbd�_ V �̀ eddY^W�XUb�\YVU�RQS[�d_WUdXUb%� Red�> �T_^od�dXY^[�dXQd�Yd�^UUTc�d_�XQ``U^�

gYdXY^�dXU�VYbcd�cYh�]_^dXc�_ V�XUb�dbiY^W�d_�VYWebU�_ed�XUb�\YVU'

;�hog\_l�i`�̂ cl_]nilm�l_jiln_^�nb[n�mn[``�̂ c^�hin�[fq[sm�b[p_�nb_�ncg_�ni�

]ihmcmn_hnfs�jlipc^_�di\�[mmcmn[h]_�`il�qig_h�ch�f[n_l�fc`_)�no"oKU�gY\\�XU\`�dXU]�VY^T�Z_Rc



)+

_^�dXU�Y^dUb^Ud�Q^T�]_cd�_ V�dXU�dY]U�gX_UfUb�g_b[c�^YWXdc�gYdX�dXU]�gY\\�WeYTU�dXU]�

dXb_eWX�]Q[Y^W�Q�bUce]U�'''YV�gU�XQfU�dXU�dY]U'�m

;m�[�l_mofn'�m_p_l[f�qig_h�ch�gc^fc`_�[h^�if^_l�b[p_�aih_�ih�q_f`[l_�^o_�ni�[�f[]e�i`�

_gjfisg_hn�ijjilnohcnc_m)� lG_]U�_ V�dXU]�XQfU�^_d�g_b[UT�Qd�Q\\�c_�Y d oc�XQbT�Y V �dXUi�QbU�

S\_cU�d_�bUdYbU]U^d'� HXUi�eceQ\\i�T_^od�g_b['� HXUi�W_�_^�gU\VQbU'

Biomcha�`il�qig_h�ch�gc^fc`_�[h^�if^_l�q[m�nb_�gimn�jligch_hn�]ih]_lh�mb[l_^�

ch�nb_�chn_lpc_qm)�Gimn�]iggohcnc_m�qbc]b�b[^�mn[a_� ,� nl[hmcncih�big_m�b[^�hi�m_]ih^�

mn[a_�biomcha�[h^�aip_lhg_hn�[mmcmn_^�biomcha�i`n_h�chpifp_^�ohcnm�qcnb�gofncjf_�

\_^liigm�^_mcah_^�`il�qig_h�qcnb�]bcf^l_h)

:fU^�RQcYS�X_ecY^W�Yc�XQbT�d_�VY^T'�;_b�UhQ]`\U%� M`b_fY^SYQ\O�X_ecY^W�]_cd\i�

XU\`c�g_]U^�gYdX�SXY\TbU^'� G_�dXYc�QWU�Wb_e`�^_b]Q\\i�T_Uc^nd�XQfU�SXY\TbU^�

gYdX�dXU]�Q^i]_bU�_b�dXUi�T_^od�XQfU�Q^i�[YTc�Qd�Q\\'� G_�cY^W\U�g_]U^�bQbU\i�WUd�

Q`Qbd]U^dc'

Mch]_�biomcha�`il�qig_h�ch�gc^fc`_�[h^�if^_l�q[m�h_cnb_l�[p[cf[\f_�hil�[``il^[\f_'�nb_s�

n_h^_^�ni�l_fs�ih�m_hcilm�biomcha)�>cl_]nilm�]igg_hn_^�nb[n�qbcf_�nb_s�qiof^�jon�

qig_h�ih�q[cncha�fcmn�`il�m_hcilm�biomcha'�q[cn�ncg_m�[l_�kocn_�f_hanbs�[h^�qig_h�[l_�

`il]_^�ni�[]]_jn�nb_�`clmn�[p[cf[\f_�ohcn�hi�g[nn_l�nb_�fi][ncih)

G_�dXU^�Y V �gU�T_�Q�̀ bY_bYdi�V_b]�V_ b�dXU]�V_ b�X_ecY^W�i_e�dQ[U�dXU�VYbcd�e^Yd�dXQd�Yc�

QfQY\QR\U�d_�i_e'� G_�dXQd�]Qi�]UQ^�dXQd�cXU�Yc�Q^�X_eb�QgQi�Q^T�XQc�^_R_Ti�cXU�

[^_gc�dXUbU�Q^T�^_�SXebSX�dXQd�cXU�RU\_^Wc�d_%� ^_b�T_Uc�cXU�XQfU�Q^i�

dbQ^c`_bdQdY_^'�6^T�dXU^�_ V�S_ebcU�Y^�dXU�]_bU�ebRQ^�QbUQc�dXUbU�Yc�Q�gQYdY^W�\Ycd�

Q�]Y\U�\_^W'



),

Nb_�^cpil]_�jli]_mm�chncgc^[n_^�nb_�g[dilcns�i`�qig_h�ch�nbcm�[a_�alioj)�Nbcm�cm�

]igjioh^_^�\s�nb_�`[]n�nb[n�f_a[f�[c^�^i_m�hin�b[h^f_�^cpil]_�jli]__^cham�[h^�mb_fn_l�

mn[``�̂ i�hin�[fq[sm�b[p_�nb_�ncg_�ni�b_fj�qig_h�nblioab�nb_�jli]_mm)�Nb_�g[dilcns�i`�

if^_l�]fc_hnm�nb[n�mn[s_^�[n�[�nl[hmcncih�biom_�]iof^�hin�[``il^�[h�[nnilh_s'�\on�nb_s�

q[hn_^�ni�m__e�]ihncho[f�aoc^[h]_�`lig�[�f[qs_l�qbc]b�i`n_h�\_][g_�kocn_�]imnfs�`il�

nb_g)

HXUi�Zecd�gQ^d�d_�W_�Q^T�]Q[U�SQ\\c�d_�dXQd�VQ]Y\i�\QgiUb'�6^T�Q\\�_ V�dX_cU�SQ\\c�

S_cd�dXU]�c_]UdXY^W'� HXUi�Q\gQic�gQ^d�d_�S\QbYZi�Q�\_d�gYdX�dXUYb�\QgiUbc�Q^T�dXUi�

T_^od�Q\gQic�e^TUbcdQ^T�dXU�\UWQ\�cicdU]�\Y[U�dXU�i_e^WUb�S\YU^d�T_Uc'� HXU�VUQb�_ V�

dXQd�\UWQ\�cicdU]�Yc�XeWU�Y^�_\TUb�g_]U^'

>cl_]nilm�`_fn�nb[n�g[hs�qig_h�ch�gc^fc`_�[h^�if^_l�qiof^�hin�h__^�ni�m_]ol_�

_gjfisg_hn�ih]_�[mm_nm�b[^�\__h�^cpc^_^�[`n_l�^cpil]_6�biq_p_l'�nb_�f[]e�i`�̀ ch[h]c[f�

m_]olcns�cm�kocn_�mnl_mm`of�`il�nbcm�[a_�alioj)

B_g�Q\\�_ V�Q�ceTTU^�_^�d_`�_ V�UfUbidXY^W�U\cU�cXU�^UUTc�d_�W_�_ed�Q^T�dQ[U�Q�Z_R�Qd�

HY]�=_bd_^oc�gYdX�*-iUQb�_\Tc'�=_g�TU]_bQ\YjY^W�Q^T�TU]UQ^Y^W�Yc�dXQd'''gXU^�

i_e�[^_g�dXQd�Qd�dXU�U^T�_ V�dXU�TQi%�gXU^�dXU�̀ b_`Ubdi�]QddUbc�QbU�TUQ\d�gYdX%�i_e�

QbU�W_Y^W�d_�RU�_[%� Red�i_e�XQfU�d_�WUd�Vb_]�XUbU�d_�dXUbU'

Nb_�fimm�i`�mi]c[f�h_nqilem�`il�[\om_^�qig_h�ch�gc^fc`_�[h^�if^_l�cm�i`n_h�

oh_rjfil_^)� G[hs�if^_l�]iojf_m�b[p_�^_p_fij_^�mnliha�nc_m�qcnb�nb_cl�]iggohcns)�Nb_m_�

`lc_h^m�[l_�mb[l_^�\_nq__h�nb_�]iojf_�[h^�[l_�i`n_h�fimn�qb_h�mb_�f_`n�nb_�l_f[ncihmbcj)� Cn�

][h�\_�p_ls�^c``c]ofn�`il�qig_h�i`�nbcm�[a_�alioj�ni�`ch^�h_q�mi]c[f�h_nqilem)

G_�]_cd�_ V�dXUYb�QSdYfYdYUc�Y^f_\fUT�dXUYb�̀ Qbd^Ubc�gXYSX�gQc�SXebSX�Q^T�SXebSX�

Ve^SdY_^c%� TQbdc%� _b�Q�R_g\Y^W�\UQWeU%� Red�dXUi�gUbU�Q\gQic�Y^�dXU�S_]`Q^i�_ V



2+

dXUYb�̀ Qbd^Ub'� G_�_^SU�dXUi�cU`QbQdU�Q\\�_ V�dXUYb�c_SYQ\�QSdYfYdYUc�XQfU�RUU^�Sed�_ VV�

Qc�gU\\'

>cl_]nilm�l_jiln_^�nb[n�[�hog\_l�i`�qig_h�ch�gc^fc`_�[h^�if^_l�l_nolh_^�ni�nb_cl�j[lnh_lm�

\_][om_�cn�q[m�nii�^c``c]ofn�ni�molpcp_�ch^_j_h^_hnfs)

KU�XQT�Q�bUdYbUT�g_]Q^�gX_�cQYT�dXQd�dXU�cUS_^T�cXU�SQ]U�XUbU�cXU�gQc�QR_ed�d_�

\UQfU�RUSQecU�cXU�cQYT%� n�> �Q]�Q�WbQ^T]_dXUb%�> �cX_e\T^od�UfU^�RU�XUbU'�=_g�

]Q^i�_dXUb�iUQbc�> �XQfU�d_�\YfU'�> �]YWXd�Qc�gU\\�Zecd�c`U^T�Yd�gYdX�XY]%� Y d oc�W_Y^W�d_�

RU�UQcYUb�dXQ^�cU`QbQdY^W'� KU�XQfU�_eb�X_ecU�Q^T�dXQd�Yc�gXUbU�Q\\�]i�WbQ^T[YTc�

S_]U�d_'�o

@__[Y^W�d_gQbTc�dXU�VedebU'

>cl_]nilm�`_fn�nb[n�nb_s�i`n_h�`[ff�mbiln�ch�jl_j[lcha�qig_h�ch�gc^fc`_�[h^�if^_l�

`il�nb_�`onol_)� =ihm_ko_hnfs'�nb_s�i``_l_^�m_p_l[f�moaa_mncihm�ih�biq�nb_s�qiof^�b_fj�

qig_h�ch�f[n_l�fc`_�l_]f[cg�nb_cl�fcp_m�mo]b�[m�i``_lcha�di\�[mmcmn[h]_'�nb_�]l_[ncih�i`�

mj_]c[fct_^�m_]ih^�mn[a_�biomcha'�[h^�_ip_lcha�`il�nb_�mbiln(n_lg�^[cfs�fcpcha�_rj_hm_m)

Ch�il^_l�ni�[mmcmn�[\om_^�qig_h�ch�gc^fc`_�[h^�if^_l�^olcha�nb_cl�nl[hmcncih�ni�

f_[pcha�nb_�mb_fn_l'�^cl__nilm�^cm_omm_^�nb_�h__^�`il�mj_]c[fct_^�m_]ih^�mn[a_�biomcha)�

�KXQd�XQ``U^c�bYWXd�^_g�Yc�dXQd�g_]U^�gX_�QbU�..�Q^T�_\TUb�SQ^�W_�d_�cU^Y_b�X_ecY^W'�

7ed�dXUi�_VdU^�T_^od�gQ^d�d_�RU�Y^�cU^Y_b�X_ecY^W�Qd�..%�i_e�[^_g%�Q�\_d�_ V �̀ U_`\U�Y^�dXUcU�

di`Uc�_ V�X_ecY^W�QbU�Y^�dXUYb�0)oc�_b�_\TUb'� G_�dXUi�^UUT�c_]UdXY^W�U\cU�> �g_e\T�cQi'�m�

Inb_l�^cm]ommcihm�mollioh^_^�nb_�h__^�`il�di\�b_fj�nb[n�gomn�b_�ch�nb_�`ilg�i`�aoc^[h]_�

qcnbion�nb_�om_�i`�[hs�ohh_]_mm[ls�jl_mmol_)

>d�Yc�UQcYUb�V_b�i_e^WUb�g_]U^�d_�WUd�Q�Z_R�dXQ^�Yd�Yc�V_ b �Q^�_\TUb�g_]Q^�gX_�XQc�

RUU^�Y^�Q�SUbdQY^�b_\U�V_ b �+)�iUQbc�_b�c_�Q^T�dXU^�gU�QbU�Qc[Y^W�dXU]�d_�VYWebU�_ed
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gXQd�dXUi�QbU�W_Y^W�d_�RU'�> �dXY^[�dXQd�Yd"c�d__�]eSX�d_�Uh`USd�Q^i_^U�d_�TUQ\�gYdX�

gXU^�i_e�QbU�Y^�SbYcYc'�G_�> �dXY^[�dXQd�dXQd�̀ YUSU�Yc�RUY^W�]YccUT'

Ch�[h�c^_[f�m]_h[lci'�^cl_]nilm�qcmb_^�nb[n�nb_s�]iof^�]ip_l�]_ln[ch�_rj_hm_m�ni�b_fj�

qig_h�mn[ln�ip_l)�lK_e\T^od�Yd�RU�YTUQ\�d_�WYfU�dXU]�dXUYb�VYbcd�Wb_SUbi�gXU^�dXUi�\UQfU�

ec�_b�dXUYb�VYbcd�]_^dXc�bU^d5�m
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=b[jn_l�15�>cm]ommcih�

J[mn�fcn_l[nol_�ih�nb_�nijc]�i`�m_lpc]_m�`il�qig_h�ch�gc^fc`_�[h^�if^_l�

_rj_lc_h]cha�CJP�cm�kocn_�fcgcn_^)�Nb_�`ch^cham�ch�nbcm�mno^s�jlipc^_�[�^__j_l�

oh^_lmn[h^cha�i`�biq�mn[a_�,� nl[hmcncih�big_�^cl_]nilm�j_l]_cp_�nb[n�nb_s�[l_�g__ncha�nb_�

h__^m�i`�nbcm�[a_�alioj)�Ch�nbcm�]b[jn_l'�C�^cm]omm�nb_�g[ch�`ch^cham�[m�q_ff�[m�^_m]lc\_�

mno^s�fcgcn[ncihm)�C�[fmi�i``_l�l_]igg_h^[ncihm�`il�\inb�`onol_�l_m_[l]b�[h^�`il�jifc]s�

[h^�jl[]nc]_)

AQY^�;Y^TY^Wc

AQ^i�K_]U^�Y^�AYT\YVU�Q^T�C\TUb�IdY\YjU�GXU\dUbc'

Gs�l_m_[l]b�]ihnlc\on_m�ni�iol�m][hn�ehiqf_^a_�ih�nb_�_rn_hn�ni�qbc]b�qig_h�ch�

gc^fc`_�[h^�if^_l�oncfct_�mn[a_�,� nl[hmcncih�big_m)�C�`ioh^�nb[n�domn�ip_l�ih_�ko[ln_l�$-3!%�

i`�mb_fn_l�l_mc^_hnm�ch�-++2(-++3�]ihmcmn_^�i`�qig_h�ch�gc^fc`_�[h^�if^_l)�Inb_l�mno^c_m�

`ioh^�qig_h�ch�gc^fc`_�[h^�if^_l�g[^_�oj�\_nq__h�-!�[h^�0!�i`�j_ijf_�omcha�mb_fn_lm�

$Bcabniq_l�_n�[f)'� ,4446�Mn[ncmnc]m�=[h[^['�-++46�Pchnih'� ,443%)� Cn�cm�fce_fs�nb[n�gs�

l_mofnm�^c``_l�`lig�jlcil�l_m_[l]b�\_][om_�i`�nb_�^_`chcncih�C�om_^�ni�^_m]lc\_�qig_h�ch�

gc^fc`_�[h^�if^_l)�Inb_l�l_m_[l]b_lm�om_^�p[lciom�[a_�l[ha_m�ni�^_`ch_�Äif^_l'Å�mo]b�[m�00�

[h^�ip_l'�[h^�1+�[h^�ip_l)� C�om_^�nb_�n_lgm�Äif^_l�[\om_^�qig_hÅ�[h^�Ä[\om_^�qig_h�

ch�gc^fc`_�[h^�\_sih^Å�chn_l]b[ha_[\fs�ni�^_m]lc\_�qig_h�qbi�[l_�hilg[ffs�j[mn�]bcf^(

\_[lcha�s_[lm�[h^�qbi�[l_�[\om_^�\s�nb_cl�j[lnh_lm)�<s�hin�mncjof[ncha�[�mj_]c`c]�[a_�

l[ha_'�cn�[ffiq_^�nb_�mb_fn_l�^cl_]nilm�ni�jlipc^_�[�go]b�\li[^_l�^_m]lcjncih�i`�qig_h�ch�

gc^fc`_�[h^�if^_l�l[nb_l�nb[h�fcgcncha�nb_cl�oh^_lmn[h^cha�i`�nbcm�[a_�alioj�ni�if^_l�

qig_h)�@il�_r[gjf_'�nb_�mb_fn_l�^cl_]nilm�g[s�b[p_�ch]fo^_^�qig_h�ch�nb_cl�gc^�ni�f[n_�

/+m)�;fn_lh[n_fs'�^o_�ni�nb_�bcab�jlijilncih�i`�if^_l�[^ofnm�qbi�fcp_�ch�;nf[hnc]�=[h[^['



2.

nb_l_�g[s�\_�[�bcab_l�hog\_l�i`�qig_h�ch�gc^fc`_�[h^�if^_l�qbi�oncfct_�mb_fn_lm�ch�nbcm�

l_acih)

6^�:^fYb_^]U^d�_ V�FUV\USdY_^�Q^T�FU_bYU^dQdY_^'

Nblioab�nbcm�gcr_^�g_nbi^�mno^s'�gs�chn_hn�q[m�ni�chn_al[n_�\inb�nb_�ko[hncn[ncp_�

[h^�ko[fcn[ncp_�^[n[)�Biq_p_l'�C�`ioh^�g[hs�ch]ihmcmn_h]c_m�\_nq__h�nb_�molp_s�[h^�

chn_lpc_q�^[n[�g[echa�cn�^c``c]ofn�ni�chn_al[n_�nb_�ko[hncn[ncp_�[h^�ko[fcn[ncp_�]igjih_hnm�

i`�nb_�mno^s)�@il�_r[gjf_'�33!�i`�molp_s�l_mjih^_hnm�l_jiln_^�nb[n�nb_s�[]]iggi^[n_^�

nb_�gi\cfcns'�jlcp[]s'�[h^�b_[fnb�h__^m�i`�qig_h�ch�gc^fc`_�[h^�if^_l'�[h^�nb[n�[ff�

^cl_]nilm�l_mjih^_^�nb[n�nb_s�b[p_�g_^c[�][gj[cahm�qbc]b�`i]om�ih�[\om_�nblioabion�nb_�

fc`_mj[h)� Biq_p_l'�nb_�chn_lpc_q�^[n[�moaa_mn_^�[�go]b�^c``_l_hn�jc]nol_�ch�nb[n�^cl_]nilm�

mb[l_^�nb[n�nb_s�i`n_h�`[ff�mbiln�ch�g__ncha�nb_�h__^m�i`�[\om_^�qig_h�ch�gc^fc`_�[h^�

if^_l)�>_mjcn_�[h�ch[\cfcns�ni�`offs�chn_al[n_�\inb�g_nbi^m'�nbcm�[jjli[]b�`of`cffm�nb_�

]igjfcg_hn[lcns�gcr_^�g_nbi^�^_mcah�$M[h^_fiqmec'�-+++%�ch�nb[n�nb_�ko[fcn[ncp_�^[n[�

jlipc^_^�]f[lc`c][ncih�ih�nb_�ko[hncn[ncp_�^[n[�\s�ohp_cfcha�nbcm�^cm]l_j[h]s)�;fnbioab�

]igjf_n_�chn_al[ncih�q[m�hin�jimmc\f_'�C�^c^�ch]iljil[n_�^[n[�`lig�\inb�jb[m_m�ch�

[hmq_lcha�nb_�l_m_[l]b�ko_mncihm)

Nb_�^cm]l_j[h]s�ch�^[n[�\_nq__h�nb_�nqi�jb[m_m�g[s�\_�nb_�l_mofn�i`�[�mbc`n�ch�nb_�

mb_fn_l�^cl_]nilmÉ�j_l]_jncihm�i`�biq�nb_s�[l_�g__ncha�nb_�h__^m�i`�qig_h�ch�f[n_l�fc`_)�

=[n[fsnc]�p[fc^cns�cm�nb_�_rn_hn�ni�qbc]b�l_m_[l]b�ch`fo_h]_m�nb_�j[lnc]cj[hnm�mi�nb[n�nb_s�

l_ilc_hn�nb_cl�pc_q�i`�nb_�qilf^�ch�il^_l�ni�n[e_�[]ncihm�ni�]b[ha_�cn�$=ib_h'�G[hcih'�"�

Gillcmih'�-++.6�Ech]b_f_i�"�G]F[l_h'� ,4436�Mncf_m'� ,444%)�Nbcm�l_ilc_hn[ncih�jli]_mm�

i]]oll_^�`il�mb_fn_l�^cl_]nilm�^olcha�nb_�chn_lpc_q�jilncih�i`�nb_�mno^s)�Nb_�l_mofnm�i`�nb_�

molp_s�ch^c][n_^�nb[n�ch�]_ln[ch�[l_[m�mb_fn_l�^cl_]nilm�j_l]_cp_^�nb[n�nb_s�q_l_�g__ncha
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nb_�j[lnc]of[l�h__^m�i`�[\om_^�qig_h�ch�gc^fc`_�[h^�if^_l)�>olcha�nb_�chn_lpc_qm�

^cl_]nilm�l_`f_]n_^�[h^�nb_cl�j_l]_jncihm�mbc`n_^�ch�nb[n�nb_s�`_fn�nb[n�nb_s�i`n_h�h_af_]n_^�

ni�g__n�nb_�h__^m�i`�qig_h�ch�gc^fc`_�[h^�if^_l�ch�p[lciom�q[sm�mo]b�[m�mb_fn_l�jifc]c_m'�

cmmo_m�qcnb�gi\cfcns�[h^�jlcp[]s'�[m�q_ff�[m�ionl_[]b�_``ilnm)�Ih]_�nbcm�l_ilc_hn[ncih�

i]]oll_^'�nb_s�\_a[h�ni�g[e_�l_]igg_h^[ncihm�`il�cgjlip_g_hn�qbc]b�moaa_mnm�[�]f_[l�

^_mcl_�ni�n[e_�[]ncihm�ch�il^_l�ni�]l_[n_�]b[ha_)

AUUdY^W�dXU�BUUTc'

Ih_�i`�nb_�g[ch�joljim_m�i`�nbcm�mno^s�q[m�ni�^_n_lgch_�c` �mn[a_� ,� nl[hmcncih�

big_m�ch�;nf[hnc]�=[h[^[�[l_�g__ncha�nb_�h__^m�i`�qig_h�ch�gc^fc`_�[h^�if^_l)�Nb_�

[hmq_l�ni�nbcm�ko_mncih�f[la_fs�^_j_h^m�ih�qb[n�nsj_�i`�h__^�cm�\_cha�_r[gch_^)� C�qiof^�

[lao_'�\[m_^�ih�nb_�j_l]_jncihm�i`�nb_�mb_fn_l�^cl_]nilm'�nb[n�mn[a_�,� nl[hmcncih�big_m�[l_�

g__ncha�nb_�\[mc]�m[`_ns�[h^�m_]olcns�h__^m�i`�qig_h�ch�gc^fc`_�[h^�if^_l)�Mn[a_� ,�

nl[hmcncih�big_m�ch�;nf[hnc]�=[h[^[�i``_l�[�m[`_�_hpclihg_hn�[h^�inb_l�h_]_mmcnc_m�mo]b�

[m�mb_fn_l'�`ii^'�[h^�inb_l�cn_gm�i`�̂ [cfs�fcpcha)�C�qiof^�[fmi�]ihn_h^�nb[n�nb_�g[dilcns�i`�

nb_�mb_fn_l�^cl_]nilm�j_l]_cp_^�nb[n�nb_�g[dilcns�i`�nl[hmcncih�big_m�`[ff�mbiln�ch�g__ncha�

nb_�j[lnc]of[l�h__^m�i`�qig_h�ch�gc^fc`_�[h^�if^_l�qbc]b�cm�]ihmcmn_hn�qcnb�j[mn�fcn_l[nol_�

$Bcabniq_l�_n�[f)'� ,4446�Pchnih'� ,44-%)�Nb_m_�h__^m�ch]fo^_�gil_�jlcp[n_�mj[]_'�

[mmcmn[h]_�qcnb�g_^c][ncihm'�alioj�mojjiln�qcnb�qig_h�i`�mcgcf[l�[a_m�[h^�fc`_�

]cl]ogmn[h]_m'�[�mb_fn_l�qcnb�mn[cl�fc`nm�[h^�[]]_mmc\f_�liigm'�[h^�[�]b[ha_�ch�[^gcmmcih�

jifc]s�qbc]b�^i_m�hin�`il]_�qig_h�ni�[^gcn�nb[n�nb_s�[l_�\_cha�[\om_^�ojih�chn[e_)

Biq�mn[a_� ,� nl[hmcncih�big_m�q_l_�`clmn�_mn[\fcmb_^'�_rjf[chm�ch�j[ln�qbs�nb_s�[l_�

hin�mj_]c`c][ffs�[^[jn_^�`il�qig_h�[]limm�nb_�fc`_mj[h)�Gimn�mn[a_�,� nl[hmcncih�big_m�ch�

=[h[^[�q_l_�\ocfn�ch�nb_�f[n_�,42+Ém�nblioabion�nb_�,43+Ém�ch�l_mjihm_�ni�nb_�`_gchcmn
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gip_g_hn�[h^�nb_�\[nn_l_^�qig_hÉm�gip_g_hn�$D[hipc]_e'�-++2%)�D[hipc]_e�$-++2%�

^_m]lc\_^�nb[n�nb_�]ihmnlo]ncih�i`�gimn�nl[hmcncih�big_m�j[lnc]of[lfs�ch�mg[ff_l�

]iggohcnc_m�nblioabion�=[h[^[�i]]oll_^�^olcha�[�ncg_�i`�n_hmcih�\_nq__h�nb_�`_gchcmn�

c^_ifias�[h^�jifcnc]c[hm�qbi�_rbc\cn_^�l_mcmn[h]_�ch�`oh^cha�`JP�m_lpc]_m)

;fnbioab�jl_p[cfcha�\_fc_`m�^olcha�nbcm�ncg_�chpifp_^�\f[gcha�nb_�qig[h�`il�nb_�

[\om_�nb[n�nb_s�_rj_lc_h]_^'�`_gchcmnm�[nn_gjn_^�ni�`cabn�[a[chmn�nb_m_�[nncno^_m�nblioab�

nb_�]l_[ncih�i`�nl[hmcncih�biom_m�[h^�[q[l_h_mm�][gj[cahm�ch�g[hs�]iggohcnc_m�

$D[hipc]_e'�-++2%)�>olcha�nbcm�ncg_'�[�hog\_l�i`�qig_h�nb[n�][g_�`ilq[l^�q_l_�sioha�

ginb_lm'�[h^�]ihm_ko_hnfs'�nb_�jbsmc][f�mnlo]nol_�i`�nb_�mb_fn_l�[nn_gjn_^�ni�g__n�nb_�

h__^m�i`�nbcm�]fc_hn_f_)� Nb_�g[dilcns�i`�mb_fn_lm�[l_�_kocjj_^�`il�sioha�`[gcfc_m�qbc]b�cm�

_pc^_hn�nblioab�nb_�ch]fomcih�i`�jf[sliigm'�`[gcfs�liigm'�[h^�nb_�[p[cf[\cfcns�i`�mo]b�

cn_gm�[m�]lc\m�[h^�nism)�=_ln[ch�mb_fn_lm�b[p_�mch]_�oh^_laih_�l_hip[ncihm�ni�ch]fo^_�

koc_n�liigm�`il�qig_h�qcnbion�]bcf^l_h'�biq_p_l'�^cl_]nilm�[^gcnn_^�nb[n�nb_s�[l_�i`n_h�

`fii^_^�qcnb�]bcf^l_h�[h^�[l_�`[l�`lig�koc_n)�;fnbioab�CJP�i]]olm�nblioabion�nb_�

fc`_mj[h'�nb_�\ocfn�mnlo]nol_�i`�nl[hmcncih�big_m�_r_gjfc`c_m�[�gil_�h[lliq_^�pc_q�nb[n�

CJP�cm�_rj_lc_h]_^�gimnfs�\s�sioha�qig_h)

FUc`_^TY^W�d_�dXU�9URQdU'

Go]b�i`�nb_�j[mn�fcn_l[nol_�ih�nbcm�nijc]�^cm]omm_m�qb_nb_l�[\om_^�qig_h�ch�

gc^fc`_�[h^�if^_l�mbiof^�\_�nl_[n_^�[m�pc]ncgm�i`�CJP�il�?;�$<l[h^c�"�L[sgih^'�-++06�

Bcabniq_l'�-++-6�J_hb[f_'�-++-'�Mnl[e[�"�Gihngchs'�-++1%)�Ch�nb_�f[mn�`_q�s_[lm'�q_�

b[p_�m__h�ch]l_[m_^�[nn_hncih�`lig�aip_lhg_hnm�ch�nb_�[l_[�i`�?;)�Biq_p_l'�l_]_hn�

[nn_hncih�ni�nb_�nijc]�i`�?;�b[m�][om_^�mig_�]ih`omcih)�>cl_]nilm�]igg_hn_^�nb[n�g[hs�

`lihn�fch_�qile_lm�mo]b�[m�`[gcfs�jbsmc]c[hm�[h^�bimjcn[f�j_lmihh_f�i`n_h�gcmn[e_�CJP�ch
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if^_l�]iojf_m�ni�\_�[�][m_�i`�?;)�Qb_h�nbcm�gcmc^_hnc`c][ncih�i]]olm'�[\om_^�qig_h�ch�

gc^fc`_�[h^�if^_l�[l_�nb_h�jf[]_^�chni�[^ofn�jlin_]ncih�[h^�^i�hin�l_]_cp_�l_`_ll[fm�ni�CJP�

m_lpc]_m)� C�]bim_�ni�chp_mnca[n_�mn[a_�,� nl[hmcncih�big_m�\_][om_�C�[lao_�nb[n�qig_h�ch�

gc^fc`_�[h^�if^_l�qbi�_rj_lc_h]_�CJP�mbiof^�\_�^_[fn�qcnb�ch�nb_�CJP�l_[fg�$;hce_'

,4446�Bcabniq_l'�-++-6�Jbcffcjm'�-+++6�Pchnih'� ,44-%)� Ch�nbcm�mno^s'�mb_fn_l�^cl_]nilm�

mnl_mm_^�nb[n�nb_�\_mn�jf[]_�`il�qig_h�ch�gc^fc`_�[h^�if^_l�cm�[�nl[hmcncih�biom_'�^_mjcn_�

cnm�mbiln]igcham)�Nb_s�]ih`clg_^�nb[n�qig_h�ch�gc^fc`_�[h^�if^_l�qbi�[l_�pc]ncgm�i`�

CJP�_rj_lc_h]_�nb_�m[g_�cmmo_m�i`�jiq_l�[h^�]ihnlif�[m�sioha_l�qig_h�[h^�nb_l_`il_'�

nb_s�h__^�ni�l_]_cp_�CJP�_^o][ncih�[h^�mojjiln)

6�<U^TUbUT�;bQ]Ug_b[�d_� JY_\U^SU�6WQY^cd�K_]U^�Y^�AYT\YVU�Q^T�C\TUb�

Mb_fn_l�^cl_]nilm�^c^�hin�m__g�ni�jimm_mm�[hs�m_rcmn�il�[a_cmn�mn_l_insj_m�niq[l^m�

qig_h�ch�gc^fc`_�[h^�if^_l)�L[nb_l'�nb_cl�ch[\cfcns�ni�g__n�nb_�h__^m�i`�qig_h�ch�gc^fc`_�

[h^�if^_l�mn_gg_^�`lig�[�f[]e�i`�l_miol]_m'�l[nb_l�nb[h�[�f[]e�i`�oh^_lmn[h^cha�i`�CJP�ch�

f[n_l�fc`_)�Biq_p_l'�g[hs�i`�nb_�cmmo_m�^cm]omm_^�l_p_[f_^�nb[n�mi]c_ns�_rbc\cnm�[a_cmn�[h^�

m_rcmn�[nncno^_m�qbc]b�]ihncho_�ni�gcm]ihmnlo_�nb_�fcp_m�i`�qig_h�ch�gc^fc`_�[h^�if^_l)�

>o_�ni�mo]b�\_fc_`m'�qig_h�ch�gc^fc`_�[h^�if^_l�[l_�i`n_h�gcmf[\_f_^�[m�pc]ncgm�i`�_f^_l�

[\om_�[h^�[l_�nb_l_`il_�chpcmc\f_�ni�nb_�g[dilcns�i`�CJP�l_m_[l]b_lm'�jifc]s�g[e_lm'�[h^�

`[gcfs�g_g\_lm�[h^�`lc_h^m)�C^_hnc`scha�qig_h�ch�gc^fc`_�[h^�if^_l�[m�pc]ncgm�i`�_f^_l�

[\om_�^cml_a[l^m�nb_�a_h^_l_^�h[nol_�i`�CJP)�;�mbc`n�ch�nbchecha�[n�[�mi]c_n[f�f_p_f�cm�

l_kocl_^�ch�il^_l�ni�oh^_lmn[h^�[h^�[]]_jn�nb[n�CJP�b[m�g[hs�`[]_m)

@Y]YdQdY_^c�Q^T�;edebU�FUcUQbSX

;fnbioab�nb_�]oll_hn�mno^s�[^^m�ni�nb_�_rcmncha�fcn_l[nol_�ih�qig_h�ch�gc^fc`_�[h^�

if^_l�qbi�_rj_lc_h]_�CJP'�nb_l_�cm�[�]f_[l�h__^�`il�`onol_�l_m_[l]b�ih�nbcm�nijc])� C
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chp_mnca[n_^�mn[a_�,� nl[hmcncih�big_m�qbc]b�cm�ihfs�ih_�jc_]_�i`�nb_�jottf_�ch�n_lgm�i`�

CJP�m_lpc]_�^_fcp_ls)�Biq_p_l'�^cl_]nilm�^cm]omm_^�nb[n�nb_m_�qig_h�i`n_h�l_kocl_�

[mmcmn[h]_�`lig�p[lciom�ch`ilg[f�$c)_)�`lc_h^m'�`[gcfs'�[h^�inb_l�pc]ncgm%�[h^�`ilg[f�

m_lpc]_m�$c)_)�bimjcn[f�j_lmihh_f'�jbsmc]c[hm'�mi]c[f�qile_lm'�f_a[f�j_lmihh_f%)�Nb_s�[fmi�

l_jiln_^'�]ihmcmn_hn�qcnb�j[mn�fcn_l[nol_�$<_[of[olc_l�_n�[b'�-++26�>ohfij�_n�[b'�-++06�

Qife_hmn_ch�"�Mn_lg[h'� Tche'�L_a[h'�Aif^_hb[l'�J[\mn'�"�Lchni'�-++/6�Tche�_n�[f)'�

-++/6�Tche�_n�[b'�-++.%'�nb[n�nb_m_�mojjilnm�[]n�[m�\[llc_lm�ni�m__echa�b_fj)�@onol_�

l_m_[l]b�mbiof^�chpifp_�[h�chp_mnca[ncih�i`�biq�nb_m_�`ilg[f�[h^�ch`ilg[f�m_lpc]_m�

m]l__h�`il�qig_h�ch�gc^fc`_�[h^�if^_l�_rj_lc_h]cha�CJP�[h^�biq�nb_s�jlipc^_�m_lpc]_m�

ni�nb_g)

C�^_m]lc\_^�ni�^cl_]nilm�nb[n�C�q[m�chn_l_mn_^�ch�oh^_lmn[h^cha�nb_�_rj_lc_h]_m�i`�

qig_h�ch�gc^fc`_�[h^�\_sih^�qbi�mo``_l_^�[\om_�\s�nb_cl�j[lnh_lm)�>cl_]nilm�i`n_h�[me_^�

`il�]f[lc`c][ncih�il�`il�[�mj_]c`c]�[a_�l[ha_�[h^�]igg_hn_^�nb[n�cn�q[m�mig_ncg_m�^c``c]ofn�

ni�^_m]lc\_�cmmo_m�il�ni�i``_l�l_]igg_h^[ncihm�^o_�ni�mo]b�[�f[la_�]ibiln)�Nb_s�[lao_^�

nb[n�hin�ihfs�^i�nb_�h__^m�[h^�_rj_lc_h]_m�i`�[\om_^�qig_h�ch�gc^fc`_�[h^�if^_l�^c``_l�

`lig�nb_�sioha_l�a_h_l[ncih6�nb_s�[fmi�mbiq�p[lc[ncih�qcnbch�nb_cl�iqh�[a_�alioj)�Nb_�

h__^m�i`�[�0+�s_[l�if^�g[s�\_�kocn_�^c``_l_hn�nb[h�nb_�h__^m�i`�[h�3+�s_[l�if^)�Ch�nb_�

`onol_'�l_m_[l]b_lm�mbiof^�_r[gch_�nb_�h__^m�i`�mj_]c`c]�]ibilnm�i`�qig_h�ch�gc^fc`_�[h^�

if^_l)

>cl_]nilm�l_jiln_^�nb[n�]oll_hn�ionl_[]b�_``ilnm�g[s�hin�\_�[jjlijlc[n_�`il�qig_h�

[]limm�nb_�fc`_mj[h)�G_^c[�][gj[cahm�i`n_h�^_jc]n�nb_�nsjc][f�CJP�pc]ncg�[m�[�sioha�

qig[h�il�[�sioha�qig[h�qcnb�]bcf^l_h)�;�`_q�jlipch]_m�b[p_�^_p_fij_^�g_^c[�

][gj[cahm�qbc]b�^_jc]n�nb_�g[hs�`[]_m�i`�CJP�\s�ch]fo^cha�cg[a_m�i`�\inb�sioha_l�[h^
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if^_l�qig_h)� CJP�l_m_[l]b_lm�h__^�ni�chp_mnca[n_�nb_�cgj[]n�i`�g_^c[�][gj[cahm�[h^�

jo\fc]�_^o][ncih�_``ilnm�ih�nb_�pc_qm�i`�\inb�pc]ncgm�[h^�hih(pc]ncgm�i`�CJP)

)�Nb_l_�[l_�g[hs�q[sm�ni�]iff_]n�^[n[�ih�nl[hmcncih�big_m�[h^�biq�nb_s�[l_�

g__ncha�nb_�h__^m�i`�nbcm�[a_�alioj)�@il�nbcm�nb_mcm'�C�q[m�chn_l_mn_^�ch�n[fecha�qcnb�

^cl_]nilm�l_a[l^cha�biq�nb_s�[l_�g__ncha�nb_�h__^m�i`�qig_h�ch�gc^fc`_�[h^�if^_l)�Cn�cm�

cgjiln[hn�ni�\_�]f_[l�nb[n�nb_�`ch^cham�l_`f_]n�nb_�j_l]_jncih�i`�̂ cl_]nilm�[m�ni�qb_nb_l�nb_�

mb_fn_l�[h^�nb_�m_lpc]_m�jlipc^_^�q_l_�[jjlijlc[n_�`il�qig_h�ch�f[n_l�fc`_)�N[fecha�ni�nb_�

qig_h�nb_gm_fp_m'�il�ni�mn[``'�`il�chmn[h]_'�gcabn�jli^o]_�^c``_l_hn�j_l]_jncihm�

mollioh^cha�nb_�[jjlijlc[n_h_mm�i`�l_miol]_m)�Nb_l_`il_'�ch�nb_�`onol_'�l_m_[l]b_lm�mbiof^�

]iff_]n�^[n[�`lig�p[lciom�pc_q�jichnm�ch�il^_l�ni�^wn_lgch_�biq�j_l]_jncihm�^c``_l�qcnbch�

[h^�\_nq__h�aliojm)

FUS_]]U^TQdY_^c�V_ b �D_\YSi�Q^T�DbQSdYSU

Nb_l_�[l_�hi�_[ms�[hmq_lm�il�koc]e�mifoncihm�ih�biq�ni�_hmol_�nb[n�mn[a_� C�

nl[hmcncih�big_m�[l_�[jjlijlc[n_�`il�qig_h�[]limm�nb_�fc`_]iolm_)�Gimn�i`�nb_�

l_]igg_h^[ncihm�C�c^_hnc`s�[h^�nbim_�c^_hnc`c_^�\s�inb_l�l_m_[l]b_lm�l_kocl_�[^^cncih[f�

`oh^cha)�Mb_fn_l�^cl_]nilm�ch�gs�mno^s�[^gcnn_^�nb[n�mn[a_� C� nl[hmcncih�big_m�[l_�hin�

[fq[sm�g__ncha�nb_�h__^m�i`�nbcm�[a_�alioj'�biq_p_l'�qcnbion�[^^cncih[f�l_miol]_m�nb_s�

q_l_�i`n_h�^io\n`of�nb[n�nbcham�qiof^�_p_l�]b[ha_)�>_mjcn_�nb_�]b[ff_ha_m�nb[n�fc_�[b_[^'

C�bcabfcabn�l_]igg_h^[ncihm�g[^_�\s�mb_fn_l�^cl_]nilm�[h^�i``_l�[^^cncih[f�moaa_mncihm�

nb[n�l_kocl_�[^^cncih[f�`oh^cha�ch�[^^cncih�ni�l_]igg_h^[ncihm�nb[n�][h�\_�[]]igjfcmb_^�

qcnb�fcgcn_^�[^^cncih[f�`ch[h]c[f�l_miol]_m)

Qig_h�ch�gc^fc`_�[h^�if^_l�qbi�_rj_lc_h]_�CJP�l_kocl_�[^^cncih[f�[nn_hncih)�Nb_�

`_^_l[f�@[gcfs�Pcif_h]_�Chcnc[ncp_�[fiha�qcnb�inb_l�jlipch]c[f�CJP�jl_p_hncih�mnl[n_ac_m
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h__^�ni�^_p_fij�[�fcmn�i`�jlcilcnc_m�qbc]b�[nn_gjn�ni�n[la_n�nb_�h__^m�i`�qig_h�ch�gc^fc`_�

[h^�if^_l�nblioab�\inb�jifc]s�[h^�l_m_[l]b)�@oh^cha�[ffi][ncih�nblioab�nb_�^_p_fijg_hn�

i`�mj_]c`c]�al[hnm�il�jlid_]nm�g[s�mn_g�`lig�nb_�jf[]_g_hn�i`�qig_h�ch�gc^fc`_�[h^�if^_l�

[m�[�jlcilcns�[l_[�ch�`[gcfs�pcif_h]_�jl_p_hncih�chcnc[ncp_m�[n�\inb�[�h[ncih[f�[h^�

jlipch]c[f�f_p_f)

Mb_fn_l�mn[``�[h^�inb_l�`lihn�fch_�j_lmihh_f�l_kocl_�nl[chcha�ih�nb_�_rj_lc_h]_m�i`�

qig_h�ch�gc^fc`_�[h^�if^_l�ch�mo]b�[l_[m�[m�nb_�[acha�jli]_mm'�m_rcmn�[h^�[a_cmn�

mn_l_insj_m'�[h^�nb_�mbi]e�[h^�\_qcf^_lg_hn�[mmi]c[n_^�qcnb�f_[pcha�[�fiha(n_lg�

l_f[ncihmbcj)�@[]n�mb__nm�mbiof^�\_�^cmnlc\on_^�[h^�om_^�\s�[ff�`lihn�fch_�j_lmihh_f�ch�

bimjcn[fm�[h^�^i]nilm�i``c]_m�qbc]b�jlipc^_�^_n[cfm�ih�biq�ni�m]l__h�`il�qig_h�ch�

gc^fc`_�[h^�if^_l�qbi�b[p_�_rj_lc_h]_^�CJP)�@il�chmn[h]_'�nb_�<)=)�Soeih�Mi]c_ns�i`�

Nl[hmcncih�Biom_m�jlipc^_m�[�\li]bol_�`il�`lihn�fch_�jlipc^_lm�_hncnf_^�Ä;hs�qig[h'�[hs�

[a_'�[hs�ncg_5�Sio�][h�g[e_�[�^c``_l_h]_Å

;�hog\_l�i`�]b[ha_m�[l_�l_kocl_^�ni�mn[a_� ,� nl[hmcncih�big_m�ch�;nf[hnc]�=[h[^[�

ch�il^_l�ni�g__n�nb_�h__^m�i`�[\om_^�qig_h�ch�gc^fc`_�[h^�if^_l)�Jlcp[n_�mj[]_�[h^�

liigm�mbiof^�\_�]l_[n_^�`il�[^ofnm�qcnbion�[hs�]bcf^l_h�[h^�mn[cl�fc`nm�mbiof^�\_�

jol]b[m_^)�Mb_fn_lm�nb[n�^i�hin�b[p_�[�]igjf_n_fs�[]]_mmc\f_�`[]cfcns�]iof^�g[e_�]_ln[ch�

]b[ha_m�mo]b�[m�gi^c`scha�ih_�liig�ih�[�fiq_l�`fiil�ni�g__n�[]]_mmc\cfcns�mn[h^[l^m�

^_mcah_^�mj_]c`c][ffs�`il�qig_h�ch�f[n_l�fc`_�qcnb�gi\cfcns�cmmo_m)�Mb_fn_l�^cl_]nilm�mbiof^�

l_`_l�ni�nb_�Qcm]ihmch�=i[fcncih�;a[chmn�>ig_mnc]�Pcif_h]_�$,442%�aoc^_�Ä>_p_fijcha�

M_lpc]_m�`il�If^_l�;\om_^�Qig_hÅ�qbc]b�i``_lm�[h�[]]_mmc\cfcns�]b_]efcmn)

Ch�[^^cncih�ni�cgjlip_g_hnm�ni�nb_�jbsmc][f�mnlo]nol_'�mb_fn_l�jifc]c_m'�jli]_^ol_m'�

[h^�`ilgm�mbiof^�\_�l_pcm_^�ch�il^_l�ni�_hmol_�nb[n�nb_s�l_`f_]n�nb_�h__^m�i`�[\om_^
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qig_h�ch�gc^fc`_�[h^�if^_l)�@il�chmn[h]_'�nb_�_fcac\cfcns�]lcn_lc[�]iof^�\_�gi^c`c_^�mi�nb[n�

qig_h�^i�hin�\[p_�ni�[^gcn�[\om_�ojih�[llcp[f�mch]_�g[hs�qig_h�ch�gc^fc`_�[h^�if^_l�

h__^�gil_�ncg_�ni�n[e_�nb[n�mn_j)

G[hs�mb_fn_lm�l_kocl_�]b[ha_m�ch�nb_cl�^_fcp_ls�i`�alioj�mojjiln�ch�il^_l�ni�

_hmol_�nb[n�qig_h�ch�f[n_l�fc`_�`__f�]ig`iln[\f_�ch�ij_hcha�oj�[\ion�nb_cl�fcp_m)� ;�

mj_]c[fct_^�mojjiln�alioj�]iof^�\_�gi^_f_^�[`n_l�nb_�If^_l�Qig_hÉm�Jlid_]n�ch�

Gcfq[oe__�qbc]b�i``_lm�qig_h�ch�gc^fc`_�[h^�if^_l�nb_�ijjilnohcns�ni�mb[l_�nb_cl�mnilc_m�

ch�[h�ij_h�[h^�][lcha�_hpclihg_hn�qcnb�j_ijf_�i`�mcgcf[l�[a_�[h^�fc`_�]cl]ogmn[h]_)

H_q�[h^�cgjlip_^�g_^c[�][gj[cahm�[h^�n[la_n_^�jo\fc]�_^o][ncih�jl_m_hn[ncihm�

[l_�l_kocl_^�ch�il^_l�ni�ch`ilg�nb_�jo\fc]�nb[n�CJP�i]]olm�nblioabion�nb_�fc`_mj[h)�

<li]bol_m�mbiof^�^_m]lc\_�nb_�mj_]c`c]�]cl]ogmn[h]_m�i`�qig_h�ch�gc^fc`_�[h^�if^_l�

_rj_lc_h]cha�CJP�mo]b�[m�molpcp[f�mnilc_m'�mcahm�[h^�msgjnigm'�[h^�[�fcmn�i`�[p[cf[\f_�

m_lpc]_m)�;hs�g_^c[�g[n_lc[fm�mbiof^�\_�[p[cf[\f_�ch�f[la_�jlchn�[h^�^cmnlc\on_^�ch�p[lciom�

fi][ncihm�qb_l_�if^_l�[^ofnm�`l_ko_hn)�Jo\fc]�_^o][ncih�jl_m_hn[ncihm�mbiof^�\_�jl_m_hn_^�

il�]i(jl_m_hn_^�\s�[h�if^_l�j_lmih)

Cn�mbiof^�hin�\_�_hncl_fs�nb_�l_mjihmc\cfcns�i`�nb_�mb_fn_l�msmn_g�ni�g__n�nb_�h__^m�

i`�[\om_^�qig_h�ch�gc^fc`_�[h^�if^_l)�>cl_]nilm�^cm]omm_^�m_p_l[f�cmmo_m�qcnb�

]iggohcns�l_mjihm_m�qbc]b�[mmcmn�qig_h�ch�f[n_l�fc`_�ch�f_[pcha�nb_cl�j[lnh_lm�[h^�

mn[lncha�[�h_q�fc`_)�;�]iil^ch[n_^�]iggohcns�l_mjihm_�cm�h__^_^�ch�il^_l�ni�_hmol_�

]ihnchocns�i`�m_lpc]_m�`il�qig_h�ch�gc^fc`_�[h^�if^_l�_rj_lc_h]cha�CJP)�Nbcm�]iof^�n[e_�

nb_�`ilg�i`�[�^_j[lng_hn[f�]iff[\il[ncih�[]limm�jlipch]_m�\_nq__h�nl[hmcncih�biom_m'�

^_j[lng_hnm�i`�domnc]_'�b_[fnb'�`[gcfs�m_lpc]_m'�[h^�mi]c[f�^_p_fijg_hn'�l_m_[l]b



3,

chmncnon_m'�[h^�]f_las)�Nbcm�]iff[\il[ncp_�p_hnol_�gomn�[fmi�ch]fo^_�]ihmofn[ncihm�qcnb�

qig_h�ch�gc^fc`_�[h^�if^_l�qbi�[l_�molpcpilm�i`�CJP)

8_^S\ecY_^

Nb_�[cg�i`�nbcm�mno^s�q[m�ni�_rjfil_�biq�mn[a_�,� nl[hmcncih�big_m�[l_�g__ncha�nb_�

h__^m�i`�qig_h�ch�gc^fc`_�[h^�if^_l)�@iol�l_m_[l]b�ko_mncihm�aoc^_^�nbcm�mno^s5� ,%�Qb[n�

jlijilncih�i`�l_mc^_hnm�i`�mn[a_�,� nl[hmcncih�big_m�ch�;nf[hnc]�=[h[^[�[l_�gc^fc`_�[h^�

if^_l9�-%�Qb[n�[l_�nb_�j_l]_jncihm�i`�mn[a_�,� nl[hmcncih�big_�^cl_]nilm�[\ion�CJP�ch�nb_�

fcp_m�i`�qig_h�qbi�[l_�ch�gc^fc`_�[h^�if^_l9�.%�Ch�nb_�ijchcih�i`�nl[hmcncih�big_�

^cl_]nilm'�[l_�mn[a_�,� nl[hmcncih�big_m�ch�;nf[hnc]�=[h[^[�g__ncha�nb_�h__^m�i`�qig_h�ch�

gc^fc`_�[h^�if^_l9�/%�Biq�^i�nb_�^cl_]nilm�i`�mn[a_�,� nl[hmcncih�big_m�j_l]_cp_�nb[n�nb_s�

][h�\_nn_l�g__n�nb_�h__^m�i`�qig_h�ch�gc^fc`_�[h^�if^_l�ch�;nf[hnc]�=[h[^[9�C�om_^�[�nqi�

jb[m_^�mno^s�ch]fo^cha�\inb�[h�ihfch_�molp_s�[h^�m_gc(mnlo]nol_�chn_lpc_qm�ch�il^_l�ni�

[hmq_l�nb_m_�l_m_[l]b�ko_mncihm)

Molp_s�l_mofnm�l_p_[f_^�nb[n�[fgimn�[�nbcl^�i`�mb_fn_l�l_mc^_hnm�]igjlcm_^�i`�

qig_h�ch�gc^fc`_�[h^�if^_l)�;n�`clmn�af[h]_'�^cl_]nilm�m__g_^�ni�b_�g__ncha�nb_�h__^m�i`�

nbcm�[a_�alioj�mch]_�[�f[la_�g[dilcns�]igg_hn_^�nb[n�nb_s�g_n�[]]_mmc\cfcns'�jlcp[]s'�[h^�

b_[fnb�h__^m)�Biq_p_l�^olcha�nb_�chn_lpc_qm�^cl_]nilm�l_`f_]n_^�ih�nb_cl�oh^_lmn[h^cha�i`�

nb_�_rj_lc_h]_m�i`�[\om_^�qig_h�ch�gc^fc`_�[h^�if^_l�[h^�l_[fct_^�nb[n�nb_s�i`n_h�`_ff�

mbiln�ch�g__ncha�nb_�h__^m�i`�nbcm�[a_�alioj)�Nbl__�g[ch�nb_g_m�_g_la_^�ch�nb_�fcp_m�i`�

qig_h�ch�gc^fc`_�[h^�if^_l�$,%�fc`_�[n�big_�[h^�ch�nb_�]iggohcns'�$-%�fcpcha�ch�nb_�

mb_fn_l'�[h^�$.%�mn[lncha�[�h_q�fc`_)

Mn[a_� ,� nl[hmcncih�big_m�jlipc^_�l_`oa_�[h^�[mmcmn[h]_�`il�[\om_^�qig_h�[]limm�

nb_�fc`_]iolm_)�Biq_p_l'�^cl_]nilm�l_p_[f_^�nb[n�mb_fn_l�fcpcha�[h^�m_lpc]_m�i``_l_^�[l_
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i`n_h�ch[jjlijlc[n_�`il�qig_h�ch�f[n_l�fc`_)�Qbcf_�cmmo_m�[lim_�ch�nb_�g[dilcns�i`�[l_[m'�
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