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hihj[fg�]ihnlif� nl__m)� [h^�\inb�q_l_� mcahc`c][hnfs�bcab_l�

nb[h� [lioh^�j[l_hn� nl__m+� O__^m� m_]ih^[lcfs�^cmj_lm_^� `lig�

n[jcl� f[nlch_m�\s� li^_hnm� a[p_� lcm_� ni�nb_� m__^fcham� [lioh^�

]ihnlif� nl__m+

=^ofn� j[fgm� [h^� m__^fcham� i`� `cp_�[a_� ]f[mm_m� i]]oll_^�

[n� ^cm]l_n_�^_hmcnc_m� %fogjm&� l[nb_l�nb[h� ch�[� ]ihnchoiom�

l[ha_�i`�^_hmcnc_m+� Pb_�bcab_mn� ^_hmcns� fogjm� `il� `clmn�

nblioab� `iolnb�s_[l� m__^fcha� ]f[mm_m� i]]oll_^�[n� n[jcl�

f[nlch_m)� qcnb�nb_� h_rn� bcab_mn� ^_hmcns� fogjm� fi][n_^�[n�

]ihnlifm�[h^�j[l_hn� nl__m)� l_mj_]ncp_fs+� Dcab�^_hmcns� fogjm�

[l_� nb_� l_mofn� i`�^cmj_lm[f� \s�n[jclm)� qbcf_� fiq_l�^_hmcns�

fogjm� [l_� ]l_[n_^�\s�^cmj_lm[f� \s� li^_hnm+

O__^�jl_^[nilm� chn_l[]n� ni�[``_]n� m__^�nl[cnm+� Sbcn_*�

fcjj_^�j_]][lc_m� %P[s[mmo�j_][lc&� ][hhin� ]l[]e� nb_� nbc]e_mn�

_h^i][ljm)� [h^�nbom� m_f_]n� `il� ch]l_[m_^�_h^i][lj�nbc]eh_mm+�

Ni^_hnm� [h^�\__nf_m� ][h�j_h_nl[n_� _p_h� nb_� nbc]e_mn� m__^m)�

\on� m_f^ig�ecff� [ff� i`�gofncjf_�_h^imj_lgm)� nbom� m_f_]ncha�

`il�gofncjf_�_h^imj_lg�m__^m+� Iimn� m__^m� ch� nb_� mno^s�j[fg�

jijof[ncih� q_l_� nbc]e� mchaf_*_h^imj_lg�m__^m)� moaa_mncha� nb[n�

qbcn_*fcj�j_]][lc_m� b[p_� \__h� cgjiln[hn� bcmnilc][f� ]ihmog_lm+

>s� l[^ci*]iff[lcha� 2�i`� 06�[h^�/� i`� .0-� ch^cpc^o[fm� ch�

nqi�qbcn_*fcj�b_l^m)� l_mj_]ncp_fs)� E� ^_n_lgch_^�nb[n� nb_�

f[la_l� b_l^�b[^�[� big_� l[ha_�i`� .-6�egY� [h^�nb_� mg[ff_l� b_l^�

ih_� i`� //� egY+� Pb_� mg[ff_l� b_l^$m� l[ha_� q[m� ]igjf_n_fs�

_h]fim_^�qcnbch�nb_� f[la_l�b_l^$m� l[ha_�^olcha� nb_� mno^s�

j_lci^+� Pqi�]iff[l_^�j_]][ls� b_l^m� b[^�mg[ff_l� big_� l[ha_m+

r
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H[la_� n_ll_mnlc[f� `locn*�[h^� m__^*_[ncha�g[gg[fm� mo]b� [m�

n[jclm� %P[jclc^[_&� [h^�j_]][lc_m� %P[s[mmoc^[_&� ch� nb_�

J_inlijc]m� %Ogsnb_� .656&)� [h^�_f_jb[hnm� %Af_jb[hnc^[_&)�

lbchi]_lom_m� %Nbchi]_linc^[_&)� qcf^�jcam� %Ooc^[_&� [h^� n[jclm�

ch� nb_�L[f_inlijc]m� [l_� fce_fs�e_s�_f_g_hnm� ch� m__^�^sh[gc]m�

[h^� `il_mn� f_a_h_l[ncih+� >_][om_� i`�nb_cl� mct_)� nb_m_� f[la_�

g[gg[fm� ][h� cha_mn� il�^_mnlis�p[mn� hog\_lm� i`� `locnm� [h^,il�

m__^m� [n� ih_�ncg_)� il�gip_�nb_g� f[la_�^cmn[h]_m� [q[s� `lig�nb_�

j[l_hn� jf[hn+� P_gjil[ffs)� f[la_�g[gg[f� jijof[ncihm� ][h� \_�

p_ls�p[lc[\f_� ch� mct_� ^o_� ni�][n[mnlijbc]�giln[fcns�[h^�

jijof[ncih� `fo]no[ncihm� %Uioha� .661&+� Oo]b�n_gjil[f�

p[lc[\cfcns� ch� `locn� [h^�m__^�]ihmog_lm)� qb_h� ]ig\ch_^�qcnb�

nb_� p[lc[\cfcns� ch� `locn�jli^o]ncih� \s�nb_�nl__� cnm_f`)� ][h�

f_[^� ni�joh]no[n_^�g[mm� _jcmi^_m�i`� m__^fcha�_mn[\fcmbg_hn� \s�

jf[hnm� l[nb_l�nb[h� ]ihncho_^� fiq*f_p_f�_mn[\fcmbg_hn+

Eh� nb_� J_inlijc]m)� f[la_� g[gg[fm� ch]fo^_� \inb� m__^�

^cmj_lm_lm� [h^�m__^�jl_^[nilm+� Sbcn_*fcjj_^�j_]][lc_m�

%P[s[mmo�j_][lc&� [h^� ]iff[l_^�j_]][lc_m� %P[s[mmo�n[d[]o&� [l_�

`l_ko_hnfs�^_m]lc\_^�[m�ighcpiliom)� [fnbioab�nb_cl� ^c_n� ][h�

]ihmcmn� i`� [m�go]b�[m� 3-� "� `locn� %>i^g_l� .656[&+� Diq_p_l)�

mch]_� nb_s� ]iggihfs�]ihmog_� nb_� m__^m� [nn[]b_^� ni� `locn)�

^cmj_lm_^� m__^m� [h^� m__^fcham� nb_s�[l_�a_h_l[ffs�]ihmc^_l_^�

`loacpil_,al[hcpil_� %>i^g_l� .656[)� .656\)� Gcfnc_� .65.[)

)
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.65/&+� Pb_s�nl[p_f� ch� b_l^m� i`�p[lscha� mct_)� mi�nb[n� jf[hnm�

[l_� [``_]n_^�\s�nb_� ]ig\ch_^�\cig[mm� i`�b_l^�g_g\_lm+� P[jclm�

%P[jclom� n_ll_mnlcm� ch� Oionb�=g_lc][�[h^�D'+�\[cl^cc� ch�

?_hnl[f�=g_lc][&)� ch� ]ihnl[mn)� [l_� `loacpil_m� ch�nb[n� nb_s�

mq[ffiq� `locnm�\on� omo[ffs� ^_`_][n_� _hncl_� m__^m� %>i^g_l�

.66-)� .66.[&+� =fnbioab�nb_s�[l_� mifcn[ls)� nb_cl� f[la_�\i^s�

mct_� cgjfc_m� nb_� [\cfcns�i`� [� mchaf_� ch^cpc^o[f� ni� cha_mn�

f[la_�[giohnm� i`� `locn+� @_mjcn_� nb_cl�omo[f� ]f[mmc`c][ncih�

[m� \liqm_lm)� [\ion� 0-� "� i`� nb_cl� ^c_n�g[s� ]ihmcmn� i`� `locn�

%>i^g_l� .656[&+� Pb_�j[nn_lh� i`�gip_g_hnm� [h^� mi]c[f�

chn_l[]ncihm� i`� nb_m_� ]ihmog_lm� mbiof^�[``_]n� m__^� mb[^iqm� \s�

^_n_lgchcha�qb_l_� m__^m� [l_� ^cmj_lm_^�[h^� ch�qb[n� [giohn)� [h^�

nb_� chn_hmcns�i`� jl_^[ncih�ni�qbc]b� nb_s�[l_� mo\d_]n_^+

H[la_)� n_ll_mnlc[f� `loacpil_m� [fmi�jlipc^_� [� fche� qcnb�

j[mn� _]ifiac][f� chn_l[]ncihm)� \_][om_�nb_s�]ihncho_� chni�nb_�

jl_m_hn� nb_�^sh[gc]m� i`�nb_� _rnch]n� g_a[`[oh[�i`� j[mn�

gcff_hhc[+� Qh^_lmn[h^cha�nb_� ]oll_hn� lif_� i`� f[la_� ohaof[n_m�

ch� m__^�^sh[gc]m� g[s�b_fj�om� oh^_lmn[h^�nb_� ^sh[gc]m� nb[n�

]l_[n_^� mig_�[mj_]nm�i`� `il_mn� mnlo]nol_� [h^�i`�nbim_�

m__^,`locn� nl[cnm� q_� m__�ni^[s+� Pb_m_� f[la_�g[gg[fm)�

biq_p_l)� [l_�[giha� nb_� `clmn� ni�^cm[jj_[l� `lig� bog[h�

chb[\cn_^� mcn_m� %Aggihm� .651&+� Ono^c_m� i`� `il_mn� ^sh[gc]m� ch�

mcn_m� qb_l_� f[la_�g[gg[f� _rnclj[ncihm� b[p_�i]]oll_^�g[s�hin�

\_� jlipc^cha�[h� []]ol[n_�jc]nol_� i`� `il_mn� ^sh[gc]m� ch� mcn_m�

qcnb� [h� chn[]n� `[oh[+� E`� q_� mno^s�_]ifiac][f� chn_l[]ncihm�

ihfs� ch� `l[ag_hn_^�[h^�^cmnol\_^� `il_mnm� nb[n� [l_� f[]echa�

]igjih_hnm� jl_m_hn� ch� inb_l� l_acihm)� q_� fcgcn� iol
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oh^_lmn[h^cha�i`� nb_m_� jli]_mm_m� il� [n� \_mn� ^_lcp_� ch]igjf_n_�

il�^cmniln_^� ]ih]fomcihm+

@_mjcn_� [h� [q[l_h_mm� i`� nb_� fcgcn[ncihm� i`� mno^c_m� ch�

^cmnol\_^�il� `l[ag_hn_^�mcn_m)� nb_l_� b[p_� \__h� `_q� mno^c_m� i`�

nb_� chn_l[]ncihm� i`� f[la_� n_ll_mnlc[f� `loacpil_m� qcnb� nb_cl�

m__^�[h^� `locn� `ii^m� ch� chn[]n� J_inlijc][f� mcn_m+� Pb_� mcn_m�

qb_l_�gimn� mno^c_m� b[p_�\__h� ]ih^o]n_^� %H[� O_fp[)� ?imn[�Nc][�

[h^�>[lli�?ifil[^i� Emf[h^)� L[h[g[&� f[]e� nb_m_� mj_]c_m� il� b[p_�

nb_g�ihfs�[n� fiq�^_hmcnc_m+� Eh�mcn_m� qb_l_� nb_s�^i�i]]ol�

nb_s�b[p_�jlip_h� ni�\_� ^c``c]ofn� ni�i\m_lp_)� gihcnil)� ][jnol_�

[h^� nl[]e� %N+� Gcfnc_�j_lm+� ]igg+)� H+� Aggihm�j_ l m +� ]igg+)� F+�

>_la_l�j_lm+� ]igg+&+� Och]_� nb_s�[l_� hin� m__h)� \ca�g[gg[fm�

[l_� i`n_h�hin� ]ihmc^_l_^� %m__)� _+a+)� >l[^`il^�[h^�Ogcnb� .644�

ch� ?imn[� Nc][)� ?f[le� [h^�?f[le� .651� ch� H[� O_fp[&+� I[ho�

J[ncih[f� L[le� ch�L_lo� cm� nb_� ihfs� l_f[ncp_fs�oh^cmnol\_^� mcn_�

nbom� `[l� mno^c_^� ch�[ff� i`�nb_� J_inlijc][f� l[ch� `il_mnm+�

Diq_p_l)� ihfs� l_]_hnfs� b[p_� m__^�^sh[gc]� mno^c_m�\__h�

chcnc[n_^�nb_l_� %P_l\ilab�_n� [ f +� .660&+� N_mofnm� `lig�ih_�

mcn_� ][h� b[l^fs� \_� ]ihmc^_l_^� l_jl_m_hn[ncp_�i`� nb_�

J_inlijc]m� il�_p_h� =g[tihc[)� _mj_]c[ffs�[� mcn_� qcnb� mo]b� [�

ohcko_� b[\cn[n� gim[c]�[m� i]]olm� ch�I[ho� %C_hnls� .66-&�+

H[la_� `locnm� [h^� m__^m� [l_� ]ihmc^_l_^�ni� \_� _pifoncih[ls�

l_mjihm_m� ni� m_f_]ncih� \s� f[la_� p_ln_\l[n_� `loacpil_m� %_+a+)�

F[ht_h�[h^�I[lnch� .65/)� p[h�^_l� Ldcf� .65/&+� L[fgm� [l_�

_mj_]c[ffs�hin_^� `il�nb_cl�jli^o]ncih� i`� f[la_� `locnm+� Scnb�

l_mj_]n� ni� m__^� ^sh[gc]m)� j[fgm� [l_� aii^� mno^s� mj_]c_m�

\_][om_� nb_s� jli^o]_� ]ijciom� [giohnm� i`� f[la_)� pcmc\f_� m__^m
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[h^�nb_�[^ofnm�nb_gm_fp_m� [l_� [\oh^[hn� [h^�[l_� nb_l_`il_� [�

aii^�gi^_f� msmn_g�`il� [� mno^s�i`� chn_l[]ncihm� [giha�m__^m)�

m__^*jl_^[nilm� [h^�^cmj_lm_lm+� Pb_s�[fmi�jl_m_hn� [�gi^_f�

msmn_g� ch�qbc]b�ni�]igj[l_�nb_� l_mofnm� i`)� [h^�]ih]fomcihm�

^l[qh� `lig)� mno^c_m� ch�^cmnol\_^�p_lmom� oh^cmnol\_^�mcn_m+

E`�j[fgm� [l_�ni�\_�om_^�[m�gi^_f� msmn_gm)� [�gil_�

]igjf_n_� oh^_lmn[h^cha�i`�nb_cl�_pifoncih[ls�[h^�_]ifiac][f�

^sh[gc]m�qiof^�\_�i\n[ch_^�[n� mcn_m� mncff� chb[\cn_^�\s�

jijof[ncihm� i`�nb_�g_a[`[oh[f� mj_]c_m� nb[n� g[s�b[p_�

]i_pifp_^)� il� [n� f_[mn� ]i*i]]oll_^)� qcnb�nb_g� `il� fiha�

j_lci^m� i`� ncg_+� Bil�nb_�J_inlijc]m)� biq_p_l)� nb_� fcn_l[nol_�

cm� ^igch[n_^�\s� mno^c_m� ]ih^o]n_^�[n� >[lli�?ifil[^i� Emf[h^)�

L[h[g[)� [h^�H[� O_fp[)� ?imn[� Nc][+� Ccp_h�nb[n� f[la_� g[gg[fm�

mo]b� [m� qbcn_*fcjj_^�j_]][lc_m� [h^�n[jclm)� [h^� mj_]c_m� nb[n�

hilg[ffs�jl_s�ih�nb_g� %B_fcm� ]ih]ifil+� L[hnb_l[�ih][&� [l_�

_rnclj[n_^)� l[l_)� l_chnli^o]_^�il�m_gc*^ig_mnc][n_^�[n� nb_m_�

mcn_m� %?f[le� .661)� F+� Acm_h\_la�j_lm+� ]igg+)� H_cab�_n� [ f +�

.65/&)� nb_� ]ih]fomcihm� ^l[qh� [\ion� j[fg�m__^�^sh[gc]m� ch�

j[lnc]of[l� [h^�^sh[gc]m�i`� f[la_� m__^m� ch� a_h_l[f� \[m_^�ih�

nb_m_� mno^c_m� g[s�\_� ch]igjf_n_�il� hin� l_jl_m_hn[ncp_� i`�

^sh[gc]m� [n� chn[]n� mcn_m+

Pbcm� mno^s�^_m]lc\_m� nb_� h[nol[f� bcmnils� [h^�_]ifias�i`�

qbcn_*fcjj_^�j_]][lc_m� [h^�]iff[l_^�j_]][lc_m)� [h^�biq�nb_s�

chn_l[]n� qcnb�n[jclm)� li^_hnm� [h^�\__nf_m�ni�[``_]n� nb_� m__^�

^sh[gc]m� [h^� l_a_h_l[ncih� i`�I[rcgcfc[h[�g[lcj[+� [� ]iggih�

[l\il_m]_hn� j[fg+� Pb_� mno^s�niie�jf[]_� ch� ih_� i`� nb_� f_[mn�

^cmnol\_^� l[ch� `il_mn� [l_[m� ch� =g[tihc[h� >l[tcf)� nb_� I[l[][
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Emf[h^�A]ifiac][f� N_m_lp_� ch� hilnb_lh�Nil[cg[� mn[n_+� Pb_�

[l_[� b[m� h_p_l� b[^�hih*=g_lch^c[h�jijof[ncihm)� b[m� hin� \__h�

chb[\cn_^�\s� Eh^c[hm� ch� nb_� l_]_hn� j[mn+� Khfs� cmif[n_^�

`[gcfc_m� qcnb� `_q�b_[^m� i`� ][nnf_�[h^�mg[ff� lit[m� _p_l�om_^�

nb_� f[h^+� En� ]oll_hnfs�_rj_lc_h]_m� gchcg[f� f_p_fm� i`�

bohncha+
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Ehnli^o]ncih

O__^*^cmj_lmcha� `loacpil_m� ][h� ch`fo_h]_� m_p_l[f� l_f[n_^�

[mj_]nm� i`� m__^�^sh[gc]m)� ch]fo^cha� m__^� molpcpilmbcj)� m__^�

^cmnlc\oncih)� [h^�nb_� chn_l*mj_]c`c]�^sh[gc]m�i`�jf[hnm�

%_+a+)� ?f[le�[h^�?f[le� .651)� ?ihh_ff� .64.)� Bila_n� .66/[)� Diq_�

[h^�Og[ff)�;i^� .65/)� Do\\_ff� .65-)� F[ht_h� .64-)� Lilnhis�[h^�

Scfmih� .660&+� B_q�mno^c_m� [^^l_mm� [ff� il�_p_h� m_p_l[f�

[mj_]nm� i`� ^cmj_lm_l*m__^�^sh[gc]m)� ^o_�ni�nb_� ^c``c]ofns�i`�

i\n[chcha� [� f[la_�_hioab�m[gjf_� mct_� [h^�[� fiha�_hioab� mno^s�

j_lci^� ni�nl[]e� g[hs� ch^cpc^o[f�jf[hnm� `lig�molpcpcha� m__^m�

nblioab�g[nolcns� %Diq_� .660\&+� Iimn� mno^c_m� ^_m]lc\_� _cnb_l�

m__^�giln[fcns�j[nn_lhm)� _``_]ncp_h_mm� i`� ^c``_l_hn�

^cmj_lm_lm� ch� n_lgm�i`� ko[hncns�i`� m__^m� l_gip_^)� il� j[nn_lhm�

i`� [^ofn� ^cmnlc\oncih� ch^_j_h^_hn� i`�nb_� l_]locng_hn� \cifias�

i`�[� mj_]c_m+� N_]_hnfs)� Diq_� %.660\&� b[m� mnl_mm_^� nb_�

cgjiln[h]_� i`� fchecha� nb_m_� ^c``_l_hn� nsj_m�i`� mno^c_m� `il�

mchaf_� mj_]c_m+� Eh�[� msmn_g�qb_l_� `_q� ch^cpc^o[fm� molpcp_� ni�

[^ofnbii^)� j[nn_lhm�i`� m__^�giln[fcns�[h^� ^cmj_lmcih� g[s�\_�

nb_� ofncg[n_� ^_n_lgch[hn� i`� nl__� mj_]c_m� ^cp_lmcns�[h^� `il_mn�

mnlo]nol_+� Oo]b� ]igjl_b_hmcp_� mno^c_m� [l_� i`� j[lnc]of[l

.
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/

chn_l_mn� ch�nb_� nlijc]m)� qb_l_� nb_� g[chn_h[h]_� i`� bcab�nl__�

mj_]c_m� ^cp_lmcns�b[m� fiha�\__h� [�nijc]�i`� ]ihn_hncih� %?f[le�

[h^� ?f[le� .651)� Diq_� .660[)� P_l\ilab�_n� [f+� .660&+

Pbcm� ]b[jn_l�^_m]lc\_m� nb_�^cmj_lm[f� i`� m__^m� i`� nb_�

[l\il_m]_hn� j[fg)� I[rcgcfc[h[�g[lcj[+� \s�g[gg[fc[h� `loacpil_m�

ch� [h�oh^cmnol\_^�=g[tihc[h� `il_mn� [h^�j[nn_lhm� i`� m__^�

giln[fcns� [n� nb_� ^cmj_lm[f� mcn_+� E� n_mn� nb_�bsjinb_mcm� nb[n�

li^_hnm� %jlcg[lcfs�@[msjli]n[�[h^�[� mg[ff_l)� ohc^_hnc`c_^�

Ocagi^ih*mct_^�[hcg[f&)� j_]][lc_m� %P[s[mmo�n[d[]o+� /+�

j_][lc&)� jlcg[n_m� %=n_f_m�\_ft_\onb+� ?_\om� mjj+)� O[cgclc�

[+]col_o[&� [h^�^__l� %I[t[g[� [g_lc][h[+� I+aio[tio\cl[+�

M^M?Kcf`cQO� pclachc[hom&� [l_�jiil�^cmj_lm_lm� i`�I[rcgcfc[h[�

m__^m� ]igj[l_^�ni� fiqf[h^�il�>l[tcfc[h� n[jclm� %P[jclom�

n_ll_mnlcm&� \_][om_�nb_s�^lij�gimn� m__^m� h_[l�j[l_hn� nl__m�

[h^�qcnbch� ]ihmj_]c`c]� [^ofn� [aal_a[ncihm+� Och]_�nb_� [l_[�

[lioh^�nb_� j[l_hn� nl__� cm� nb_�[l_[� i`� bcab_mn� m__^�giln[fcns�

%?b[jn_l� 0)� Gcfnc_� .65.[)� F[ht_h� .64.&)� E� n_mn_^�nb_�

bsjinb_mcm� i`� jiil�^cmj_lm[f� ko[fcns�\s�^_m]lc\cha�nb_�

^cmn[h]_m� m__^�qb_l_�^cmj_lm_^�\s�^c``_l_hn� `loacpil_� mj_]c_m�

[h^�]igj[lcha� nb_�giln[fcns�i`� ^cmj_lm_^� m__^m� [h^� m__^m�

l_g[chcha� h_[l�j[l_hnm� [h^�qcnbch� ]ihmj_]c`c]�[aal_a[ncihm� ni�

nb[n� i`� m__^m� ^cmj_lm_^�`[l� `lig�j[l_hn� nl__m� [h^�]ihmj_]c`c]�

[aal_a[ncihm+� Pb_� f[la_mn� miol]_�i`�giln[fcns� `il�j[fg�m__^m�

ch� gs� mno^s� mcn_)� [m� q_ff�[m� _fm_qb_l_� ch� nb_� J_inlijc]m)� cm�

ch`_mn[ncih�\s�\lo]bc^�\__nf_� f[lp[_� %^c``_l_hn� \__nf_�

mj_]c_m�[n� ^c``_l_hn� mcn_m8� >l[^`il^�[h^�Ogcnb� .644)� F[ht_h�

.64.)� P_l\ilab� .650)� Gcfnc_� .65.[)� Ogsnb_� .656&+� E� nb_l_`il_
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0

_r[gch_^�nb_� lif_� i`�nb_� ^c``_l_hn� p_ln_\l[n_� ]ihmog_lm� ch�

[ffiqcha�_m][j_� `lig�\__nf_� f[lp[_+� Oo\m_ko_hn� ]b[jn_lm�

^_m]lc\_� nb_�j[nn_lh�i`� m__^fcha� molpcpilmbcj�[h^�nb_�

g_]b[hcmg�\s�qbc]b� m__^�[h^� m__^fcha�molpcpilmbcj�nl[hmf[n_�

chni� [^ofn� ^cmj_lmcih�j[nn_lhm+

J_inlijc][f�[l\il_m]_hn� j[fgm� [l_� c^_[f� mno^s�jf[hnm� `il�

ko_mncihm� i`� m__^�^sh[gc]m�[h^�[^ofn� ^cp_lmcns� ch� nb[n� nb_s�

jli^o]_� f[la_�hog\_lm� i`� f[la_)� _[mcfs� fi][n_^� m__^m� nb[n� [l_�

bcabfs�[nnl[]ncp_�ni�[� p[lc_ns�i`�]ihmog_lm)� ch]fo^cha�

p_ln_\l[n_� jl_^[nilm� [h^�^cmj_lm_lm� [h^� chp_ln_\l[n_�

jl_^[nilm� %>i^g_l� .66-[)� .66.[)� p[h� ^_l�Ldcf� .65/)� p[h�

Niimg[f_h� .652&+� I[nol_�j[fgm� [l_� i`n_h� hog_lc][f� ^igch[hnm�

ch� h_inlijc][f� `il_mnm� %G[bh� [h^�^_�Cl[hpcff_� .66/)� L_l_m� ch�

jl_mm&+� P_ll_mnlc[f� %l[nb_l� nb[h�[l\il_[f&� `loacpil_m� [h^�

al[hcpil_m� [l_�nb_�gimn� cgjiln[hn� m__^�jl_^[nilm�[h^�

^cmj_lm_lm� `il� f[la_*m__^_^�[l\il_m]_hn� j[fgm)� ]ihmogcha� nb_�

jofj� il� m__^m� [`n_l� nb_s�b[p_� `[ff_h� ni�nb_� alioh^+� B_q�

g[gg[fm)� _r]_jn� `il� mig_�jlcg[n_m� [h^�i]][mcih[ffs� mkocll_fm)�

b[lp_mn� nb_� `locn� il� m__^m� `lig�nb_� nl__� cnm_f`)� [h^�\inb�

nb_m_� [hcg[fm� `l_ko_hnfs�^_m]_h^�ni�nb_�alioh^�ni� `__^� ih�

j[fg� m__^m� il� `locnm� %>i^g_l� j_lm+� ]igg+)� P_l\ilab� .650&+

Pbcm� jl_^igch[h]_�i`� n_ll_mnlc[f� ]ihmog_lm�g[s�\_�^o_� ni�nb_�

b[\cn� i`� ch^cpc^o[fm� i`�g[hs�j[fg�mj_]c_m� i`� lcj_hcha� [h^�

^lijjcha�[h� _hncl_� `locn� ]lij�ip_l� [� mbiln� ncg_� j_lci^� %j_lm+�

i\ m +&�+� Ap_h� nb_� gimn� mj_]c[fct_^�[pc[h�j[fg�]ihmog_l� ehiqh)�

nb_� Ds[]chnb�g[][q� %=hi^ilbsh]bom� bs[]shnbchom&� i`� nb_� ij_h
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1

L[hn[h[f� b[\cn[n)� `__^m� ih�j[fg�m__^m� `lig�nb_� alioh^� l[nb_l�

nb[h�nb_� ][hijs� %Iohh� _n� [ f +� .66-&+

@_mjcn_�nbcm�^cp_lmcns� i`�j[fg�]ihmog_lm)� l_m_[l]b�ih�

n_ll_mnlc[f�g[gg[fc[h�j[fg�]ihmog_lm�[h^�nb_cl� lif_� ch� m__^�

^cmj_lm[f,jl_^[ncih�b[m� nbom� `[l�\__h�\c[m_^�niq[l^� li^_hnm�

%^_� On_p_h� _n� [f+� .654)� Bila_n� .66-)� .66.)� .66/[)� .66/\)�

Ogsnb_� .656&)� f[la_fs�\_][om_� nb_cl�hog_lc][f� [\oh^[h]_� [h^�

b[\cn�i`� m][nn_l*bi[l^cha� m__^m�g[e_m�nb_g�]ihmjc]oiom�

jin_hnc[f� m__^�^cmj_lm_lm+� Pb_� m[g_� cm� nlo_� `il� inb_l� f[la_*�

m__^_^�nlijc][f� jf[hnm� %D[ffq[]bm� .653)� F[ht_h� .65/[)� .65/_)�

O]bojj� .66/&+� H_mm� [nn_hncih�b[m�\__h�j[c^�ni� f[la_�

n_ll_mnlc[f� `loacpil_m� mo]b�[m� ohaof[n_m� \_][om_� nb_s� [l_�

f_mm� [\oh^[hn� ch� a_h_l[f�[h^� ch� mig_� ][m_m� b[p_� ^cm[jj_[l_^�

`lig�nb_� mno^s�mcn_m� ^o_�ni�bog[h�^cmnol\[h]_+� Eh� nb_�

[\m_h]_�i`� ^[n[� ih�nb_m_� f[la_l� `loacpil_m)� li^_hnm�[l_� i`n_h�

[mmog_^�ni�\_�nb_�gimn� cgjiln[hn� _rn[hn� m__^�^cmj_lmcha�

[a_hnm� `il� f[la_*m__^_^�nlijc][f�jf[hnm� mo]b�[m� j[fgm� %m__)�

_+a+)� >l[^`il^�[h^�Ogcnb� .644)� F[ht_h� .64.&+� =hcg[fm� mo]b� [m�

n[jclm)� biq_p_l)� [l_� f[la_�_hioab�ni� cha_mn� boh^l_^m� i`�

`locnm� ch�ih_�^[s�[h^�g[s�b[p_�[h� cgjiln[hn� [h^� [m� s_n�

oh^_m]lc\_^� cgj[]n� ih� nb_� ^sh[gc]m� i`� f[la_� m__^_^�jf[hnm+�

P[jclm�b[p_� _rcmn_^�]ihnchoiomfs� ch� nlijc][f� `il_mnm)� \inb�

=mc[h�[h^�=g_lc][h)� mch]_� nb_� Lf_cmni]_h_� %Ocgjmih� .65-&� [h^�

jli\[\fs�]ihncho_� _]ifiac][f� chn_l[]ncihm� ^_m]lc\_^�[m� ohcko_�

ni�_rnch]n� g_a[*`[oh[� [h^� f[la_� m__^*\_[lcha�jf[hnm� \s� F[ht_h�

[h^�I[lnch� %.65/&+� =h� oh^_lmn[h^cha�i`�nb_�n[jcl� m__^�

^cmj_lm[f� j[nn_lhm�[h^� nb_� m__^�[h^� m__^fcha�mb[^iqm� nb_s
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)(

a_h_l[n_�g[s�jlipc^_� [h� _rjf[h[ncih� `il�nl__� mj_]c_m�

^cmj_lmcih,^cp_lmcns�j[nn_lhm�_mn[\fcmb_^� ch� nb_�j[mn� \s�hiq�

_rnch]n� Lf_cmni]_h_� g_a[`[oh[+� E`�n[jcl� ^_`_][ncih� i`� ]fogjm�

i`� m__^m� f_[^m� ni� ]fogj_^�^cmj_lmcih�i`�I[rcgcfc[h[�nl__m)�

nb_h� j_lb[jm� nb_� ]fogj_^�nl__�^cmnlc\oncihm� hin_^� ch� m_p_l[f�

h_inlijc][f� `il_mnm� ni^[s�]iof^�b[p_�\__h� m_n� ch�gincih�\s�

nb_� mcgcf[l�^_`_][ncih�\_b[pcil�i`� _rnch]n� g_a[`[oh[+

I_nbi^m+� Ono^s�Oj_]c_m� [h^�Ono^s�Ocn_

Ono^s� Ocn_

Pb_� mno^s�niie�jf[]_� `lig�K]ni\_l� ni�@_]_g\_l� .66.� [m�

j[ln� i`� [� nqi*s_[l�jlid_]n� %@_]_g\_l� .66-� ni�@_]_g\_l� .66/&)�

ih� I[l[][� Emf[h^�A]ifiac][f� N_m_lp_+� I[l[][� Emf[h^� fc_m� [n�

0x/2$J�[h^� 3.x1-$S)� [n� nb_�hilnb_lh�_^a_� i`�nb_�=g[tih� Ncp_l�

\[mch� ch�Nil[cg[� mn[n_)� >l[tcf� %Bca�/*.&)� h_[l� nb_�\ioh^[ls�

\_nq__h� m[p[hh[� b[\cn[n� [h^�nb_�=g[tih� l[ch`il_mn+� En� cm�

`ilg_^�\s� nb_� \l[h]bcha�i`�nb_�Ql[lc]i_l[� lcp_l)� [� nlc\on[ls�

i`�nb_�Nci� >l[h]i� %=g[tih�^l[ch[a_&+� =ff� ..-)---� b[� i`�

nlijc][f� l[ch`il_mn)� q_nf[h^m)� [h^� cmif[n_^� m[p[hh[m� `ilgcha�

nb_� l_m_lp_�[l_�jlin_]n_^�\s� E+>+=+I+=+� %nb_�>l[tcfc[h�

O_]l_n[lc[n� `il�Scf^fc`_)� A]ifiac][f�N_m_lp_m� [h^�L[lem&� [m� [�

mcn_� `il� l_m_[l]b�[h^� `il_mn� jlin_]ncih+� Pb_� ^ihch[hn�

p_a_n[ncih� i`� nb_� l_acih� cm� jlcg[ls)� nlijc][f� _p_lal__h�

fiqf[h^� l[ch`il_mn� %Iimeipcnm� .652&)� ]ihncaoiom� qcnb� nb_�

al_[n� =g[tih� l[ch`il_mn� %Icffce_h�[h^�N[nn_l� .656&+� I[l[][�

mojjilnm� mo\mn[hnc[f� [h^�ohbohn_^�jijof[ncihm� i`� g[gg[fc[h
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))

`loacpil_m)� ch]fo^cha� nqi�j_]][ls� mj_]c_m� %P[s[mmo� n[c[]o� [h^�

.+� j_][lc&)� nbl__� ^__l� mj_]c_m� %\li]e_n� ^__l+I[t[g[�

[g_lc][h[+� y.+� aio[tio\cl[7� [h^�qbcn_*n[cf_^�^__l)� M^i]icf_om�

pclachc[hom&+� \l[tcfc[h�n[jclm� %P[jclom� n_ll_mnlcm&+� _cabn�

jlcg[n_� mj_]c_m� %?_\om�[j_ff[+� y+� hcalcpcn[nom+� =fio[nn[�

m_hc]ofom)� =n_f_m�\_ft_\onb+� O[cgclc� m]col_om)� =inom�

Hlcpcla[nom&)� [h^�][pcigiljb� li^_hnm� %@[msjli]n[� [aionc)�

=aionc� j[][+� Isijli]n[� mj+&� %Joh_m� .660)� Joh_m� _n� [f+� .655&+�

Pb_� cmf[h^�b[m� hin� \__h�jijof[n_^�\s� bog[hm� %[fnbioab�

[jjlircg[n_fs�_cabn� `[gcfc_m� chb[\cn_^�nb_�g[lachm� i`� nb_�

_[mn_lh�ncj�i`� nb_� cmf[h^�[n� ^c``_l_hn� ncg_m� oj� ohncf� .644&�

il� fiaa_^�qcnbch� bcmnilc][f� ncg_+� Khfs� nb_�_[mn_lh� b[f`� i`�

nb_� cmf[h^� ]oll_hnfs�b[m� [� nl[cf� msmn_g�[ffiqcha�[]]_mm� ni� [�

p[lc_ns�i`� b[\cn[n� nsj_m8� nbcm� ]ihmncnon_^�nb_� jlcg[ls� mno^s�

[l_[+

Pb_� mno^s� mcn_� cm� a_h_l[ffs� l_jl_m_hn[ncp_� i`�nb_�

]fcg[n_� [h^�b[\cn[n� i`� nb_� ]_hnl[f� =g[tihc[h� b[\cn[nm� qcnb� [h�

chn_lg_^c[n_� f_p_f�i`� jl_]cjcn[ncih)� \on� hin� i`� nb_�^lc_l�il�

gicmn_l�_rnl_g_m� ni�nb_�hilnb�[h^� mionb� %Joh_m� .660&�+

N[ch`[ff� p[lc_m� \_nq__h� .42-� [h^�//2-� gg�j_l� s_[l+� Pb_� ^ls�

m_[mih)� qcnb� f_mm� nb[h� .--�gg�gihnbfs�ih� [p_l[a_)� i]]olm�

\_nq__h�K]ni\_l� [h^�=jlcf)� [h^�nb_� q_n� m_[mih)� qcnb�al_[n_l�

nb[h� 02-�gg�gihnbfs)� i]]olm�\_nq__h� I[s�[h^�O_jn_g\_l+� Pb_l_�

[l_� nqi� `il_mn*qc^_� `locncha�j_[em)� [� g[le_^�ih_� ^olcha�nb_�

gc^^f_�i`� nb_� l[chs�m_[mih� [h^�[� q_[e_l�ih_� [n� nb_� _h^�i`� nb_�

^ls� m_[mih� %Iimeipcnm� .652&+
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)*

Ono^s*Oj_]c_m

I[rcgcfc[h[�g[lcj[� cm� [� f[la_� mo\][hijs�ni�][hijs�j[fg�

]iggih�nblioabion� nb_� =g[tih�\[mch)� I[l[hb[i)� I[ni�Climmi)�

?_[l[)� [h^� nb_�Coc[h[m� %G[bh� [h^�^_� Cl[hpcff_� .66/)� L_m]_�

.652&+� Pb_� f[la_� mct_�i`�I[rcgcfc[h[� `locnm� %[h^� m__^m&)�

nia_nb_l�qcnb�nb_cl�s_ffiqcmb�]ifil)� [ffiqm� nb_g�ni�\_�_[mcfs�

fi][n_^�ih� nb_� `il_mn� `fiil+� =^ofn� nl__m� l_[]b�b_cabnm� i`� 02�

g� %G[bh�[h^�^_� Cl[hpcff_� .66/)� L_m]_� .652&� [h^�jli^o]_� `lig�

ih_� ni� `iol� ch`lo]n_m]_h]_m)� _[]b�\_[lcha� `lig�boh^l_^m� ni�

ip_l� nqi�nbiom[h^� `locnm+� ?iohnm�i`�nqi�g[nol_� `locn� \oh]b_m�

l_p_[f_^� /1-2� `locnm� ch�ih_� [h^� ..-5� ch� nb_�inb_l� %Ocfpcom)�

ohjo\fcmb_^�^[n[&+� Pb_� `l_mb� `locnm� %j_lc][lj�[h^�m__^&�

q_cab� `lig� .1� ni� /3�a� [h^�g_[mol_� 2� ni� 3+2� ]g�ch� f_hanb�

%h:0-&)� qbcf_� `l_mb� m__^m� q_cab� `lig�4� ni� .4� a+� Pb_� b[l^�

qii^s�_h^i][lj� l[ha_m� `lig� .+2�ni� 3+2�gg�ch�nbc]eh_mm�

%h:.-01&� [h^�]ihn[chm� ih_)� nqi�il�nbl__� _h^imj_lgm� %h:0-2&+

Kh�I[l[][)� I[rcgcfc[h[� `l_ko_hnfs�i]]olm� ch� f[la_� j[n]b_m)�

]iggihfs�[^d[]_hn� ni�I[olcnc[�mq[gjm+� En� [fmi�i]]olm� [m�

mifcn[cl_m� ch� nb_�ojf[h^� `il_mn� [h^� ch�bcab�^_hmcns�j[n]b_m�

\_h_[nb� nb_� `il_mn� ][hijs� %j_lm+� i \m+8� Icffce_h� [h^�N[nn_l�

.656&+� L[n]b_m� q_l_� c^_hnc`c_^� `lig�nb_� [cl�[m� q_ff� [m� `lig�

nb_� alioh^+� @olcha�\inb�mno^s�s_[lm)� nb_�I[rcgcfc[h[�

jijof[ncih� `fiq_l_^� msh]blihiomfs�[n� nb_� _h^�i`� nb_� ^ls�

m_[mih� %I[l]b� ni�=jlcf&� [h^�nb_h�jli^o]_^� `locn� msh]blihiomfs�

^olcha�nb_� gc^^f_�i`�nb_� q_n� m_[mih� %I[s� nblioab�=oaomn&+
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) +

=fnbioab�gimn� i`� nb_� jijof[ncih� `fiq_l_^)� ihfs�[� `_q�

nl__m� ^_p_fij_^� `locn+� Ap_h� [n� nb_m_� fiq� f_p_fm� i`�

[p[cf[\cfcns)� I[rcgcfc[h[� `locn� q[m� ih_� i`� nb_�gimn�

`l_ko_hnfs� l_]il^_^� cn_gm� ch� `__^cha�i\m_lp[ncihm� ^olcha�nb_�

mno^s�j_lci^+� Blocnm� q_l_� om_^�\s�qbcn_*n[cf_^�^__l)�

[aioncm)� j[][m)� ?_\om�gihe_sm)� \li]e_n� ^__l)� biqf_l�gihe_sm)�

mjc^_l�gihe_sm)� mkocll_f� gihe_sm)� \inb�j_]][ls� mj_]c_m)�

n[jclm)� j[llinm� %=g[tih[� mj+&� [h^�nlogj_n_lm� %Lmijbc[�

]l_jcn[hm&� %j_lm+� i\m+&+� I[rcgcfc[h[�g[lcj[�jofj�]ihmncnon_^�

.-+.� "� i`� nb_� mjc^_l�gihe_s$m� %=n_f_m�\_ft_\onb&� ^c_n� ih�

I[l[][� ^olcha�ih_� i`� nb_�gihnbm�i`� `locn� m][l]cns)� \on� ihfs�

.+/0� "� i`� nb_� s_[lfs�^c_n� %Joh_m� .660&+� O__^m� i`�I[rcgcfc[h[�

ch�nb_� `_]_m� i`� fiqf[h^�n[jclm� ih�I[l[][� l[ha_^� ch� `l_ko_h]s�

i`�i]]oll_h]_� `lig�-�ni� .--� "� ch� 022�m[gjf_m� n[e_h�^olcha�[h�

_hncl_� s_[l� %.66.*.66/&� [h^�q_l_�jl_m_hn� ch� `_]_m� ch� `cp_� ion�

i`� ..�gihnbm� m[gjf_^� %Do``g[h�[h^�Bl[aimi� ch�jl_j+&+

Afm_qb_l_� ch�nb_�J_inlijc]m)� I[rcgcfc[h[� m__^m� [h^�

`locnm� [l_� l_jiln_^�[m� ]ihmog_^�\s�jlcg[n_m� %?_\om� [f\c`lihm+�

@_`c_l� .646)� m[p[hh[*`il_mn� \ioh^[ls� ch�_[mn_lh� ?ifig\c[&8�

g[lmojc[fm� %Lbcf[h^_l�ijimmog+� @c^_fjbcm� g[lmojc[fcm+�

?b[lf_m*@igchcko_� _n� [f+� .65.)� Bl_h]b�Coc[h[&8� mkocll_fm�

%O]col_om� mj[^c]_om+� L_l_m� ch�jl_mm)� q_mn_lh� >l[tcfc[h�

=g[tih8� O]col_om� [_mno[hm+� ?b[lf_m*@igchcko_� _n� [f+� .65.)�

Bl_h]b� Coc[h[&8� [h^�inb_l� li^_hnm� %@[msjli]n[�[aionc+� A]bcgsm�

[lg[nom)� =aionc� j[][+� ?b[lf_m*@igchcko_�_n� [f+� .65.)� Bl_h]b�

Coc[h[&+
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),

I_nbi^m

O__^�@cmj_lm[f�\s�R_ln_\l[n_m� inb_l�nb[h� P[jclm

E� m_f_]n_^�mcr� `locncha�I[rcgcfc[h[�j[fgm)� fi][n_^� ch�

nqi� `il_mn�j[n]b_m� ^igch[n_^�\s�I[rcgcfc[h[+� \on� ch]fo^cha�

inb_l�nl__� mj_]c_m+� L[fg�j[n]b_m� q_l_� c^_hnc`c_^�pcmo[ffs�

\inb� `lig�nb_�[cl�[h^�ih�nb_� alioh^�[h^�q_l_�^_`ch_^�[m�

[aal_a[ncihm�qcnb�[�^_hmcns�i`� .0�il�gil_� nl__m� j_l� .,1�

b_]n[l_+� =ff� nb_� mno^s�jf[hnm� b[^� lcj_� `locn� \_h_[nb� nb_g)�

\on� ihfs�ih_�b[^�]igjf_n_^� `locn`[ff+� O__^m� ch� chn[]n� `locnm�

q_l_� ]ihmc^_l_^�oh^cmj_lm_^)� [m� q_l_� nbim_� ch� linn_^� `locn8�

biq_p_l)� m__^m�qbim_�jofj�b[^�\__h� ]ihmog_^�\s� `loacpil_m�

q_l_� ]ihmc^_l_^�^cmj_lm_^�_p_h� c`�nb_s� l_g[ch_^�\_h_[nb� il�

h_[l�nb_�j[l_hn� ]liqh+� Kjjilnohcmnc]�\on� chn_hmcp_� m_[l]b_m�

%][llc_^�ion� ^[cfs� `lig�Fofs� .66.� ni�F[ho[ls� .66/� ^olcha�

^[cfs� `il_mn� ]_hmom� nl[hm_]nm� `il� f[la_�p_ln_\l[n_m&� `il� nb_�

m__^m� [n� _[]b� fi][ncih� l_p_[f_^�nb[n� ihfs�n[jclm� q_l_�

^cmj_lmcha� m__^m� \_sih^�0-�g�i`�j[l_hnm�[n� nb_� ncg_�i`�j_[e�

`locn� `[ff� %Fofs&+� Ap_h� c`� mig_� m__^m�q_l_�][llc_^�\s�inb_l�

`loacpil_m� \_sih^� 0-�g�\on� l_g[ch_^�qcnbch� nb_� j[l_hn� ]fogj)

[&� nb_� hog\_lm�q_l_� mi� fiq�nb[n� E� ]iof^�hin� ^_n_]n� nb_g)� [h^

\&� nb_s�qiof^� fce_fs�b[p_� \__h� ^_jimcn_^�qcnbch� 0-�g� i`�

[hinb_l�I[rcgcfc[h[�qcnbch� nb_� ]fogj+� Pi�^_n_lgch_�nb_�

^cmj_lm[f�^cmn[h]_� i`� hihn[jcl�^cmj_lm_^�m__^m)� E� ^_g[l][n_^�

[� ]cl]of[l�[l_[� i`� 0-� g�l[^com� [lioh^�_[]b�nl__)� nb_h� mo\*

^cpc^_^�nbcm� [l_[� qcnb� lij_� chni� `iol�_ko[f*mct_� q_^a_� mb[j_^�

ko[^l[nm+� Pb_m_� ohcnm� q_l_� `olnb_l� mo\^cpc^_^�\s�]ih]_hnlc]
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)-

lcham� mj[]_^�[n� 2� g� chn_lp[fm� `lig�nb_� nl__�ion� ni� nb_� 0-� g�

fch_+� =�0-�g�l[^com�q[m� ]bim_h�\[m_^�ih� l_m_[l]b� ch^c][ncha�

nb[n� oj�ni� 6-� "� i`� li^_hn*^cmj_lm_^� m__^m� l_g[ch�qcnbch� .-� g�

i`�j[l_hnm� %D[ffq[]bm� .653� `il�Dsg_h_[� ]iol\[lcf+� Bila_n�

.66-)� .66.)� .66/[� `il�Comn[pc[� moj_l\[�[h^�Aoj_lo[�

al[h^c`fil[& +� Kh� Fofs�0.)� nqi�j_ijf_� q[fecha�[\l_[mn� i`�ih_�

[hinb_l�m_[l]b_^�_[]b� lcha� `il� m__^m�[h^� `locnm+� =ff�

I[rcgcfc[h[� `locn� [h^� m__^m� i\m_lp_^�q_l_�]iohn_^�[h^�

][n_ailct_^�[m� .&� chn[]n� `l_mb�lcj_� `locn)� /&� chn[]n� linn_^�

`locn)� 0&� \[l_� m__^m�qcnb�hi�_ri][lj�il�g_mi][lj�[nn[]b_^)� 1&�

li^_hn*[nn[]e_^� `locn� %m__^m� qcnb� mg[ff� n__nb�g[lem� ah[q_^� ch�

[� ]cl]of[l�j[nn_lh�[lioh^�\cnm�i`� l_g[chcha�g_mi][lj&)� [h^� 2&�

`locnm� [nn[]e_^�\s�inb_l�p_ln_\l[n_m+� Pb_� hog\_l� [h^�j_l]_hn�

i`� m__^m� ch�_[]b�][n_ails�q_l_� ][f]of[n_^+

E� q[m�[\f_� ni�^cmnchaocmb�[giha� `locnm� b[h^f_^�\s�

^c``_l_hn� p_ln_\l[n_m� \s�_r[gchcha� m__^m� b[h^f_^�\s� ][jncp_�

[hcg[fm� %j_]][lc_m&� il� m__^m� b[h^f_^�\s�[hcg[fm� i\m_lp_^�

`__^cha� ch� nb_� qcf^� %j_]][lc_m� [h^�[ff� inb_l� ]ihmog_lm&+�

Ni^_hnm� f_`n� [� ]b[l[]n_lcmnc][ffs� mg[ff� [giohn� i`�jofj�[h^�

`c\l_�[nn[]b_^�ni�nb_� m__^m� l_f[ncp_�ni�nb_� inb_l� `loacpil_m�

^cm]omm_^�b_l_+� ?iff[l_^�j_]][lc_m� f_`n� gil_�jofj� nb[h�

li^_hnm)� [h^�nb_cl� f[la_l)� gil_�jichn_^�n__nb� f_`n� ^__j_l�[h^�

p*mb[j_^�a[mb_m� ch�nb_� l_g[chcha�jofj+� Sbcn_*fcjj_^�

j_]][lc_m� q_l_� hin� `il[acha� ch�nb_�7>QEHEGE>I>�j[n]b_m� [n�

nbcm� ncg_+� Iihe_sm� f_`n� `ch_l�[h^� `f[nn_l�a[mb_m� ch� nb_�

`locn� jofj�nb[h� ^c^�nb_� j_]][lc_m+� P[jclm� %P[jclom�

n_ll_mnlcm&� [h^� ^__l� om_^�nb_cl�gif[lm�ni� m]l[j_�i``� nb_
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).

`locn�jofj+� @__l� mj[n� ion�go]b�i`� nb_� `locn� [h^� f_`n� [�

j[nn_lh�i`� jofj� ]bohem� m__gchafs� l_gip_^�\s�jfc_l*fce_� niifm�

%nb_�gif[lm&+� >_][om_� i`�nb_�^c``c]ofns� m_j[l[ncha�^__l�[h^�

n[jcl*mj[n� m__^m)� \inb� q_l_� alioj_^�nia_nb_l� ch� nb_� [h[fsmcm+�

Eh� ][m_m� qb_l_�q_�]iof^�hin� c^_hnc`s�nb_� `loacpil_�

l_mjihmc\f_� `il� `locn� ]ihmogjncih)� nb_� m__^m� [h^� `locnm�q_l_�

jf[]_^� ch� nb_�  ohehiqh � ][n_ails+

O__^� @cmj_lm[f� \s�P[jclm

=fnbioab� n[jclm� [l_�gimn� `l_ko_hnfs� l_jiln_^�[m�

^_`_][ncha� ch� q_n� [l_[m� mo]b�[m� lcp_lm�[h^�jih^m� %Bl[aimi�

.654)� F[ht_h� .65.\)� .65/\&)� ih�I[l[][�n[jclm� [fmi�^_`_][n_^�

ch� n_ll[� `clg_�  f[nlch_m+ � Pb_m_�q_l_� mcn_m)� omo[ffs� h_rn� ni�

[h�_g_la_hn� nl__)� qb_l_�[n� f_[mn� ih_�[hcg[f� ^_`_][n_^�

l_j_[n_^fs� nblioabion� nb_� mno^s�j_lci^+� Lcf_m� i`�n[jcl� `_]_m�

q_l_� _[mcfs� l_]iahct_^8� nb_s� ]ihmcmn_^�i`� [aal_a[ncihm� i`�

jiilfs� ^ca_mn_^�jf[hn� g[nn_l)� mcgcf[l� ch� [jj_[l[h]_� ni� bilm_�

^oha+� Kh_� `_]_m� ]ihmcmnm�i`� [ff� \ifom_m� ^_`_][n_^�[n� ih_�

ncg_+� E� m_[l]b_^� `il�I[rcgcfc[h[� m__^m� ch�[ff� `l_mb� n[jcl�

`_]_m� _h]iohn_l_^� `lig�K]ni\_l�ni�@_]_g\_l� .66.� %nb_� f[mn�

gihnbm� i`� nb_�I[rcgcfc[h[� `locn*`[ff� j_lci^&� qcnbch� nb_� mno^s�

[l_[)� ip_l� 3-� eg�i`� nl[cfm+� =mmogcha�nb[n�^cmn[h]_� cm� nb_�

gimn� cgjiln[hn� p[lc[\f_�[``_]ncha� molpcp[f)� E� fogj_^�hihn[jcl�

^cmj_lm_^� [h^�oh^cmj_lm_^� m__^m�nia_nb_l� mch]_� gimn� l_g[ch_^�

qcnbch� .-�g�i`�j[l_hn� nl__m+� ?f_[lfs�nbcm�^i_m� hin� ]ihmc^_l�

nb_� cgj[]n� i`� m__^�b[h^fcha�\s� `loacpil_m� ih� molpcpilmbcj+� E�

]igj[l_� nb_� molpcpilmbcj�i`� nb_m_� m__^m�ni�nbim_� ^cmj_lm_^�\s

BNYZXM]LNM�_R\Q� YNZV R[[RXW� XO�\QN� LXYaZRPQ\� X_WNZ&� 7]Z\QNZ�ZNYZXM]L\RXW� YZXQRKR\NM�_R\QX]\� YNZV R[[RXW&



)/

n[jclm� .--� ni� .---�g�^cmn[h]_� `lig�I[rcgcfc[h[�[aal_a[ncihm+

E� l[h^igfs� m_f_]n_^� .-� m__^m� %J:11-� m__^m&� `lig�11� `_]_m�

%nbim_� qcnb�[n� f_[mn� 0-� m__^m&� ^cmnlc\on_^�ip_l�_cabn� n[jcl�

f[nlch_m+� E� l[h^igfs� m_f_]n_^� %\s� ]biimcha�nb_� m__^�h_[l_mn�

nb_� g[le_^�_h^�i`�[� mnc]e�nbliqh�oh^_l�nb_�nl__&� .-� m__^m�

`lig�oh^_lh_[nb�_[]b�i`� /-� l[h^igfs� m_f_]n_^� %]iil^ch[n_m�[h^�

^cmn[h]_m� `lig�nb_�nl[cf� ]bim_h� `lig�[� l[h^ig�hog\_l�n[\f_&�

j[l_hn� nl__m� %J:/--� m__^m&)� `lig�mcr� ]ihmj_]c`c]�j[n]b_m+

A[]b� m__^�q[m� ][n_ailct_^�[m� .&� qbif_)� /&� ecff_^�\s�\lo]bc^�

\__nf_m)� _cnb_l� qcnb� f[lp[_�il�qcnb�[h�_rcn� bif_)� 0&� ecff_^�

\s� li^_hnm)� 1&� ecff_^�\s�qbcn_*fcjj_^�j_]][lc_m)� 2&� ecff_^�\s�

`ohaom)� 3&� [\iln_^�qcnb�[h�oh^_p_fij_^�_h^imj_lg)� [h^� 4&�

a_lgch[n_^+� O__^m�ij_h_^�\s� li^_hnm�[h^�qbcn_*fcjj_^�

j_]][lc_m� %[n�n[jcl� f<nlch_Y$� ]iof^�\_�_[mcfs� c^_hnc`c_^�\s�

nb_� ]b[l[]n_lcmnc]�ah[qcha�[h^�]lombcha�j[nn_lh� f_`n� \s�nb_m_�

[hcg[fm+� O__^m� nb[n� [jj_[l_^�qbif_� q_l_� ij_h_^�ni�]ih`clg�

nb_cl�pc[\cfcns+� P[jcl*^cmj_lm_^�m__^m� q_l_� m[gjf_^�qbcf_�

`_]_m�q_l_� `l_mb+� Pb_� m__^m� [lioh^�j[l_hn� jf[hnm� q_l_�

i\n[ch_^� `lig� `l_mbfs� `[ff_h� lcj_� `locn� il� mbilnfs�[`n_l�nb_�

jofj� b[^� linn_^�il� q[m� ]ihmog_^�\s� `loacpil_m)� ip_l�[� j_lci^�

i`� 1� ^[sm� %K]ni\_l� 0.� ni�Jip_g\_l� 0&+

N_mofnm

R_ln_\l[n_�@cmj_lm_lm� inb_l�nb[h� P[jclm

?ihmc^_lcha�[ff� nb_� `locnm� `lig�[ff� mcr�nl__m)� nb_�jofj�

i`� 14� "� i`� nb_� `locnm� `ioh^�ih�nb_� alioh^� b[^�\__h�[n� f_[mn
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)0

j[lnc[ffs� ]ihmog_^�\s� `loacpil_m)� \on� [h� [fgimn� _ko[f� [giohn)�

04� ")� linn_^� %P[\f_� /*.&+� Ni^_hnm� q_l_� nb_� jlcg[ls� `locn�

jofj� ]ihmog_lm)� []]iohncha� `il� 0/� "� i`�nb_� [nn[]e_^� `locnm�

`ioh^�qcnbch� 0-� g�i`�j[l_hn� nl__m� %P[\f_� /*.&�+� ?iff[l_^�

j_]][lc_m� [n_� 0� "� i`�nb_� `locn)� jlcg[n_m� 1� ")� [h^�^__l�[h^�

n[jclm� ihfs� -+3� "+� Pb_�ohehiqh� ][n_ails� ]ihn[ch_^� 5� "� i`�nb_�

m__^m+� Pb_l_�q[m� hi�_pc^_h]_�nb[n� li^_hnm� il�inb_l�

p_ln_\l[n_m� [n_� nb_� m__^m� nb_gm_fp_m� [n� nbcm�jichn� ch�nb_�

`locncha�j_lci^)� qb_h� nb_� m__^m�q_l_� m[gjf_^+

Pb_� hog\_l� i`� `locnm� oh^_l�_[]b�nl__� l[ha_^� `lig� .5.�ni

.455� %g_[h� 445+.4)� m+^+� 204+21&+� Pb_l_� q[m� bcab�p[lc[ncih�

[giha� ch^cpc^o[f� nl__m� ch�nb_�hog\_l�i`� `locnm� ch�_[]b�

][n_ails� %P[\f_� /*/&+

@_mjcn_� nb_cl� chn_hmcns� i`� `__^cha)� li^_hnm� f_`n� .05.�

chn[]n� m__^m� %l_jl_m_hncha� 64"�i`� nb_� `locnm�nb_s�b[h^f_^&�

qcnbch� 2� g�i`� nb_�j[l_hn� nl__$m� nlohe� %P[\f_� /*.&+�Khfs� /� "

q_l_� gip_^� `lig� 2�ni� .-�g� %h:00�&� [h^�ihfs� .� "� `lig� .-� ni�/-

g� %h:2&+� Ji� li^_hn*^cmj_lm_^� m__^m� q_l_� `ioh^�\_nq__h� /-*0-�

g�\_sih^�nb_� j[l_hn� nl__� %P\f+� /*.&+� Jch_ns*_cabn� j_l]_hn� i`�

[ff� m__^m� `ioh^�qcnbch� 0-�g�l_g[ch_^�qcnbch� 2�g� %nb_�

[jjlircg[n_� ^c[g_n_l�i`�j[l_hn� nl__� ]liqhm&� i`� nb_� nl__� nlohe�

%P[\f_� /*.&+� Khfs� 0� m__^m� q_l_� ][llc_^�gil_� nb[h� .2� g� `lig�

j[fg�nlohem+� Sbcf_� E� m[gjf_^�^cmn[h]_m� \_sih^� 0-�g_n_lm� `lig�

nb_�j[l_hn� nl__�gil_� ch`ilg[ffs�nb[h� nbim_� qcnbch� 0-� g)� E� [g�

]ih`c^_hn� nb[n� nb_l_�q_l_� `_q� m__^m� ch� nb[n� [l_[� `il� nqi�

l_[mihm7� .&� Eh� gs�mno^s�mcn_� m__^m� ^cmj_lm_^�il�\olc_^�\s�

f[la_� li^_hnm� %_+a+� [aioncm&� q_l_� _[mcfs� `ioh^�_p_h� c`� \olc_^
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) 1

^o_� ni� ]ihmjc]oiom� mcah� i`�^caacha� f_`n� ih�nb_� micf� mol`[]_+�

Pbcm� mcah�\_][g_� i\pciom� ni�g_� [`n_l� E� q[n]b_^�[aioncm�

\olscha�i\d_]nm� nblioabion� nb_� `il_mn8� [h^�/&� cn� qiof^�\_�

bcabfs�ohomo[f� `il)� li^_hnm� il�inb_l� ^cmj_lm_lm)� ni�b[p_�

mecjj_^�[� /-*g_n_l�m_]ncih�[lioh^�nb_�j[l_hn� nl__� %m__� Bila_n�

.66-)� .66.)� .66/[)� D[fq[]bm� .653&�+� Pb_m_� l_mofnm� [l_� mcgcf[l�

ni�nbim_� i`� D[ffq[]bm� %.653&� `il� Dsg_h_[� ]iol\[lcf+� [h^�

Bila_n� %.66-)� .66.)� .66/[&� `il�Comn[pc[� moj_l\[� [h^� Aoj_lo[�

al[h^c`fil[&)� qbi� `ioh^�nb[n� 6-"� i`� m__^m� q_l_� ^cmj_lm_^�hi�

`olnb_l� nb[h� .-� g�`lig�j[l_hn� nl__m+

@cmj_lm[f�\s�P[jclm

Pblioabion� nb_� mno^s)� E� ^cm]ip_l_^�n[jcl� f[nlch_m� ch�

_cabn� m_[mih[ffs� `fii^_^�q_nf[h^m)� ih_� ^ls�mnl_[g�\_^�[h^�/2�

n_ll[� `clg_� `il_mn� mcn_m+� E� m[q�nbl__� [^ofn� n[jclm� [h^�ih_�

dop_hcf_� ch�nb_� mno^s�[l_[)� ch^cpc^o[ffs� l_]iahct[\f_� \s�

m][lm� [h^�inb_l�g[lecham+� Khfs� mcr� m_[mih[ffs� `fii^_^�

f[nlch_m� %^ls�^olcha�nb_� mno^s�j_lci^&� `ioh^� `lig�K]ni\_l�ni�

@_]_g\_l� .66.� q_l_�om_^� ch�nbcm�[h[fsmcm+� =n� nb_m_� f[nlch_m)�

n[jclm�j[mm_^� 3.1-� m__^m� ch� 45� `_]_m)� [h^�/� [^^cncih[f� `_]_m�

]ihn[ch_^�hi�I[rcgcfc[h[� m__^m� %g_[h�i`� 45+4.� m__^m� j_l� `_]_m�

]ihn[chcha�I[rcgcfc[h[� m__^m)� l[ha_� ..*/.-&� %P[\f_� /*0&+�

Jch_ns*_cabn� j_l]_hn� i`� nb_� l[h^igfs� m[gjf_^)� ^cmj_lm_^�m__^m�

q_l_� pc[\f_)� ]igj[l_^�ni�ihfs� .4� "� i`�nb_� l[h^igfs� m[gjf_^�

m__^m� \_h_[nb�j[l_hn� nl__m� %P[\f_� /*1&+� >__nf_� f[lp[_�

ch`_mn_^� 30� "� i`� nb_� f[nn_l� m__^m)� [h^�[^ofn� \__nf_m� b[^�

ecff_^�[h� [^^cncih[f� .1� "+� =� `_q� m__^m� q_l_� ecff_^�\s
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* (

`ohaom)� [h^�[� `_q�b[^�h_p_l� ^_p_fij_^�_h^imj_lg�[h^�

jl_mog[\fs� b[^�\__h�[\iln_^+� Eh� nin[f� 5."� i`�nb_� m__^m� q_l_�

[fl_[^s�^_[^�il�qiof^� miih� ^c_� %P[\f_� /*1&�+� E� ^c^�hin� `ch^�

[hs�I[rcgcfc[h[� m__^� `l[ag_hnm� ch�jcf_m+

@cm]ommcih

A]ifiac][f�N_f[ncihmbcjm

Lf[hnm� [l_�bsjinb_mct_^�ni�jli^o]_� `locn� jofj�ni�[nnl[]n�

`loacpil_m+� Pb_m_� `loacpil_m� nb_h�^cmj_lm_� m__^m� [q[s� `lig�

nb_� [l_[�i`�bcab�giln[fcns�[h^�]igj_ncncih�[lioh^�nb_� j[l_hn�

jf[hn)� [h^�niq[l^m�a_lgch[ncih� mcn_m�i`�p[lscha� ko[fcns� %Ohiq�

.64.)� F[ht_h� .64-)� ?ihh_ff� .64.&+� Eh�nbcm� mno^s)� biq_p_l)�

[fgimn� [ff�I[rcgcfc[h[� m__^m� mj[n� ion� \s�g_^cog�ni� mg[ff*

\i^c_^�n_ll_mnlc[f� `loacpil_m� l_g[ch_^�\_fiq�nb_� ]liqhm� i`�

j[l_hn� nl__m+� Ni^_hnm� %j_lm+� i \m+&)� ]iff[l_^�j_]][lc_m�

%j_lm+� i\m+&)� ^__l� %j_lm+� i\m+&� [h^�gihe_sm� %j_lm+� i\m+)

Joh_m� .660&� [n_� nb_�jofj� `lig�f[la_� hog\_lm� i`� `locn)� \on�

f_`n� nb_� m__^m�\_h_[nb�nb_� ]liqhm�i`�j[l_hn� nl__m+� D_l_� nb_s�

q_l_� mo\d_]n� ni� bcab�giln[fcns� `lig�\__nf_� f[lp[_�

ch`_mn[ncih)� [h^� qiof^� f[n_l�\_� mom]_jnc\f_� ni�^_hmcns*�

l_mjihmcp_� jl_^[nilm� mo]b�[m� qbcn_*fcjj_^�j_]][lc_m� %?b[jn_l�

0&+� Pbcm� j[nn_lh� i`�_[ncha� `locn� jofj�[h^�^lijjcha� m__^m�

oh^_l�nb_�j[l_hn� nl__� b[m�\__h�^i]og_hn_^�g[hs�ncg_m� `il�g[hs�

`loacpil_� mj_]c_m� %_+a+)� jlcg[n_m)� ?ilf_nn� [h^�Ho][m� .66-8�

\[nm)� Bf_gcha� .653)� \cl^m)� H_p_s� .654&+� O__^m
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* )

^cmj_lm_^�ionmc^_� i`� ]ihmj_]c`c]�  j[l_hn � ]fogjm� _rj_lc_h]_�

al_[n_l� molpcpilmbcj+

Pb_� `clmn� j[ln� i`� nb_� mno^s�^_m]lc\_^�b_l_� niie� jf[]_�

ip_l� ih_� ^[s)� [n� nb_�j_[e�i`� `locn� [p[cf[\cfcns+� =m� `locn�

[p[cf[\cfcns�^_]fch_m)� li^_hnm� \_ach�ni�\inb� `__^�ih� [h^�

m][nn_lbi[l^�nb_� m__^m� i`�I[rcgcfc[h[�g[lcj[� %m__�\_fiq)� [h^�

?b[jn_lm� 0� [h^� 2&+� Diq_p_l)� nb_s�^i�hin� cgg_^c[n_fs� ^i� mi)�

[h^� m__^m� l_g[chcha�\_h_[nb�nb_�j[l_hn� jf[hn� `il�[hs� f_hanb�

i`� ncg_�[l_� mo\d_]n� ni� ch`_mn[ncih�\s�\__nf_m� [h^�^_mnlo]ncih�

\s�j_]][lc_m+� P[jclm)� ih� nb_�inb_l� b[h^)� [fnbioab� nb_s�^i�

mjcn� ion� nb_� f[la_l� m__^m� i`� inb_l�j[fg�mj_]c_m� %>i^g_l�

.656[&)� l_gip_^� f[la_� hog\_lm�i`�I[rcgcfc[h[� m__^m� [q[s� `lig�

nb_� j[l_hn� jf[hn� [h^� ]fogj� miih� [`n_l� `locn*`[ff+� Pi� nb_�

_rn_hn� nb[n� giln[fcns�\s�\__nf_m� [``_]nm�I[rcgcfc[h[�

l_a_h_l[ncih)� nb_m_� l_mofnm� ch^c][n_� nb[n� ih�I[l[][)� nb_�

l_f[ncihmbcj�\_nq__h� hihn[jcl� `loacpil_m� [h^�I[rcgcfc[h[� cm�

f_mm� cgjiln[hn� ni� nb_�jf[hn� nb[h� nb_� ih_� qcnb� n[jclm� ch� n_lgm�

i`� hog\_lm� i`� m__^m� gip_^�[q[s� `lig�bcab�giln[fcns� mcn_m+

Pbcm� ]ih]fomcih� cm� `olnb_l� mojjiln_^�\s�nb_� bcab_l� ^_hmcns� i`�

y0+� g[lcj[� m__^fcha�[h^� m[jfcha�^_hmcnc_m� `ioh^�[n� n[jcl�

f[nlch_m� l_f[ncp_� ni�[&� j[l_hn� nl__m� [h^�\&� l[h^igfs� m_f_]n_^�

jfinm� i`� f[h^� %jl_mog[\\fs� l_jl_m_hncha� m__^fcham�

a_gchch[ncha� `lig� m__^m� ^cmj_lm_^�\s�hih*n[jcl� m__^�

^cmj_lm_lm&� %?b[jn_l� 0&+

Ap_h� li^_hnm)� a_h_l[ffs�]ihmc^_l_^�aii^� m__^�^cmj_lm_lm)�

^cm][l^_^�gimn� m__^m� nb[n� q_l_� `ioh^�qcnbch� 2� g�i`� j[l_hn�

nl__m+� Pb_m_� l_mofnm� [l_� mcgcf[l� ni�nbim_� i`� Bila_n� %.66/[&)
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* *

qbi� _rj_lcg_hn[ffs�^_n_lgch_^�nb[n� 2.+0� "� i`� Comn[pc[� moj_l\[�

m__^m�jl_m_hn_^�ni� li^_hnm�qcnb�nb_�jofj� [fl_[^s� l_gip_^�q_l_�

f_`n� \s� li^_hnm� qcnbch� 2�ni� .-�g+� =fnbioab� b_� nl[]e_^� m__^�

`[n_� ko[hncn[ncp_fs� `il�ihfs� /5� ^[sm)� Bila_n� ]ihmc^_l_^�nbcm�

m__^�^cmjf[]_g_hn� mo``c]c_hn� `il� molpcp[f+� H[n_l� ch� nb_�

s_[l)� biq_p_l)� b_� i\m_lp_^�^cmjlijilncih[n_fs�bcab� m__^�[h^�

m__^fcha�giln[fcns�i`� nb_m_�q_[efs�^cmj_lm_^� m__^m)� _pc^_h]_�

nb[n� ]ihnl[^c]nm� bcm� chcnc[f� ]ih]fomcih�nb[n� li^_hnm� jf[s�[h�

_mm_hnc[f� lif_� ch� ^cmj_lmcha�y+� moj_l\[+� D[ffq[]bm� %.653&�

[fmi�_rj_lcg_hn[ffs� ^_n_lgch_^�nb[n� gimn� Dsg_h_[� ]iol\[lcf�

m__^m� ^cmj_lm_^�\s�[aioncm� %@[msjli]n[�joh]n[n[&� mn[s�qcnbch�

.-�g�i`�nb_cl�ilcach)� [fnbioab�[� f[la_� hog\_l�q_l_� [fmi�gip_^�

\_nq__h� .-� [h^� .--�g�i`� nb_cl�ilcach+� D[ffq[]bm� ]ihmc^_l_^�

[aioncm�ni�\_�[^_ko[n_�^cmj_lm_lm� i`�D+� ]iol\[lcf+� \on� hin_m�

nb[n� c`�qbcn_*fcjj_^�j_]][lc_m�q_l_� mncff� _rn[hn� ch� nb_� [l_[�

nb_s�qiof^�b[p_� ]ihmog_^�nb_m_� m__^m)� ^o_� ni�nb_cl�b[\cn� i`�

`il[acha�h_[l� nl__m� il�inb_l� [l_[m� qb_l_� bcab�^_hmcnc_m� i`�

m__^m� il� m__^fcha�[l_� fce_fs� ni�i]]ol� %Gcfnc_� .65.[&+� =�

jimmc\f_� ]ih`ioh^cha�_``_]n� ch�D[ffq[]bm$� mno^s�q[m� nb[n� b_l�

`locn� ]fogjm� ]ihn[ch_^� `_q_l� `locnm� nb[h� qiof^� h[nol[ffs�

i]]ol�\_h_[nb�[^ofn� nl__m� `iffiqcha� `locn`[ff+� Pb_l_� cm� mig_�

_pc^_h]_� nb[n� li^_hnm� [l_�gil_� fce_fs�ni� l_gip_� m__^m� [n� fiq�

m__^�^_hmcnc_m� %Bila_n� .66/[)� D[ffq[]bm� .653)� Ii_a_h\ola�

.661&+

Eh�\inb�Bila_n$m� %.66/[&� [h^�D[ffq[]b$m� %.653&� mno^c_m)�

li^_hnm�[n_� mig_� m__^m+� Jin_)� biq_p_l)� nb[n� `il�gs� mno^s�i`�

`locn� ]ihmogjncih� \_h_[nb�j[l_hn� jf[hnm)� h_cnb_l� li^_hnm� hil
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* +

[hs� i`� nb_� inb_l�p_ln_\l[n_m� `_^�ih� nb_� I[rcgcfc[h[� m__^m�

nb_gm_fp_m+� =n� ncg_m� qb_h� nb_s�^i� `__^�ih� nb_� m__^m)� li^_hnm�

g[s� ]ihnlc\on_� ni� m__^�^cmj_lm[f�nblioab� m][nn_l�bi[l^cha)�

[h^�nb_�inb_l�p_ln_\l[n_m� nblioab�m__^�cha_mncih�[h^�

^_`_][ncih+� Ni^_hnm� [l_� cgjiln[hn� m_]ih^[ls� ^cmj_lm_lm� `il�

I[rcgcfc[h[�[h^�inb_l� m__^m� `clmn�^cmj_lm_^�\s�n[jclm�

%?b[jn_l� 0� [h^� 1&� [h^�^ig_mnc]�bilm_m� %Akom� ][\[ffom8� F[ht_h�

.65/\&+

Ll_^cmj_lm[f� m__^�^_mnlo]ncih�\s�\__nf_� f[lp[_� cm� [fmi�

bcab� `il�inb_l�j[fg� mj_]c_m+� Gcfnc_� %.65.[&� `ioh^�nb[n� 65"�

i`� oh^cmj_lm_^�=mnli][lsog�g[]li][fsr� `locnm�\_h_[nb�j[l_hn�

nl__m�q_l_� [nn[]e_^�\s�\lo]bc^�\__nf_m+� Ogsnb_� %.656&�

l_]il^_^�[� mcgcf[l�j[nn_lh� `il�=mnli][lsog�mn[h^f_s[hog�ih�

>[lli�?ifil[^i� Emf[h^)� L[h[g[)� qcnb� .--"� giln[fcns�i`� m__^m+�

F[ht_h� %.64.&� _r[gch_^�\lo]bc^�\__nf_�^_mnlo]ncih� i`�

jl_^cmj_lm[f� m__^m� i`�O]b__f_[� limnl[n[�j[fgm� nb[n� [jj_[l_^�

qbif_� [h^� `ioh^�nb[n� giln[fcns)� qbcf_� chcnc[ffs� fiq� ch� h_qfs�

^lijj_^� `locn)� ch� ncg_� l_[]b_^� 6-� ni� 65� "+� Iiln[fcns� ch� nb[n�

mno^s�qiof^�b[p_�\__h�bcab_l�b[^�F[ht_h� ch]fo^_^�m__^m�

[fl_[^s�ecff_^�\s�\__nf_m� %qcnb�[^ofn� _rcn� bif_m&� il�inb_l�

[a_hnm+

Pb_l_� cm� [� jin_hnc[f� ^c``_l_h]_�\_nq__h�j[fg�[h^� f[la_*�

m__^_^)� hihj[fg�nl__m� ch�nb_� ^cmn[h]_*giln[fcns� l_f[ncihmbcj+�

P_l\ilab�_n� [f+� %.660&� `ioh^�[�^cmn[h]_� _``_]n� `il� nb_cl�ih_�

j[fg� mj_]c_m� ch�I[ho� J[ncih[f� L[le� %=mnli][lsog�g[]li][fsrn+�

\on� hin� `il� `iol� hihj[fg�mj_]c_m)� [h^�[nnlc\on_^�nbcm�

^c``_l_h]_� ni�nb_�al_[n_l� chn_hmcns�i`� \lo]bc^�\__nf_
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* ,

jl_^[ncih� ih� nb_� j[fg� mj_]c_m+� Bila_n� [h^�Icff_lih� %.66.&�

`ioh^�nb[n� ihfs� /+/2"� i`� `l_mbfs� `[ff_h)� jl_*^cmj_lm[f� Rclif[�

hi\cfcm� `locn*m__^m�q_l_� ch`_mn_^�\s�\lo]bc^�\__nf_m+

Diq_p_l)� jl_^cmj_lm[f� Ojih^c[m�gig\ch� `locnm,m__^m� mo``_l_^�

gil_� nb[h� [� 62"� giln[fcns�l[n_�^o_�ni�\lo]bc^�\__nf_�

^_mnlo]ncih� %F[ht_h� .652]&+� ?f_[lfs)� nb_� miol]_m� i`�

giln[fcns� qcff� p[ls�[giha�mj_]c_m�[h^�mno^s� mcn_m)� fcgcncha�

nb_�[jjfc][\cfcns�i`�]ih]fomcihm� ih� nb_� p[fo_�i`� ^cmj_lm[f�

[q[s� `lig�nb_� j[l_hn� jf[hn� ohf_mm� nb_� miol]_m�i`� mj_]c_m*�

mj_]c`c]�giln[fcns�h_[l�nb_� j[l_hn� jf[hn� [l_�^i]og_hn_^+

Oig_� mno^c_m�b[p_�hin� `ioh^�_pc^_h]_� `il�_m][j_� `lig�

f[lp[_�\s�^cmj_lm[f� `il�j[fg�`locnm+� Scfmih�[h^�F[ht_h�

%.64/&)� ch�[h� _rj_lcg_hn[f� mno^s)� `ioh^�nb[n� O+� limnl[n[�

m__^m� qbim_�jofj�b[^�\__h� m]l[j_^� ch� cgcn[ncih� i`� li^_hn�

jofj*`__^cha� [h^�jf[]_^�5�g� `lig�j[l_hn� nl__� ][hijc_m� q_l_� [m�

`l_ko_hnfs� ch`_mn_^�\s�\lo]bc^�\__nf_� f[lp[_� [m� m__^m� jf[]_^�

h_[l�j[l_hn� nl__m+� Pb_s�]ih]fo^_^�nb[n� m__^�^cmj_lm[f� ^c^�

hin� l_^o]_�jl_^[ncih�\s�\lo]bc^�\__nf_m+� Diq_p_l)� [m� qcnb�

nb_� jl_pciomfs� ^cm]omm_^�mno^c_m)� nbcm� ]ih]fomcih� mbiof^�\_�

l_mnlc]n_^�ni�^cmj_lm[f� \s�li^_hnm)� mch]_� n[jclm� q_l_� hin�

_r[gch_^� [m�jimmc\f_� ^cmj_lm_lm+

Och]_� li^_hnm� b[p_�go]b� mg[ff_l�big_� l[ha_m� nb[h�n[jclm�

%Acm_h\_la� .656&)� m__^m� ^cmj_lm_^�\s� li^_hnm� %il�\s� mcgof[n_^�

li^_hn� ^cmj_lm[f&� [l_� gil_� fce_fs�ni� l_g[ch� qcnbch�

]ihmj_]c`c]�j[fgm� j[n]b_m� [h^�qcnbch� nb_� \lo]bc^� ch`_mn[ncih�

tih_+� Eh� ]ihnl[mn)� n[jclm�b[p_� p_ls� f[la_�big_� l[ha_m�

%Scffc[gm� .651&� [h^�g[s�gip_� m__^m� n_hm� i`� ecfig_n_lm� \_sih^
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nb_� j[l_hn� j[fg�j[n]b� [h^�_mn[\fcmb_^�\lo]bc^� ch`_mn[ncih�

tih_m+� Pbcm�bsjinb_mcm� i`�nb_�\_h_`cnm� i`� n[jcl� ^cmj_lm[f� cm�

mojjiln_^�\s�F[ht_h$m� %.64/&� i\m_lp[ncih� nb[n� On_l]ofc[�

[j_n[f[� m__^m�gip_^�2--�g�il�gil_�\_sih^�nb_�h_[l_mn� `locn*�

\_[lcha�nl__�_m][j_^�jl_^[ncih�\s� nb_�\oa�@sm^_l]om�

`[m]c[nom�+

Eh�nbcm� mno^s)� gimn� n[jcl*^cmj_lm_^� m__^m� _m][j_^�

^_mnlo]ncih�\s�\__nf_m)� qbcf_� m__^m� l_g[chcha�\_h_[nb�j[l_hn�

jf[hnm� ]ihn[ch_^� fcp_�\__nf_� f[lp[_� il� b[^�nb_cl�_h^imj_lgm�

^_mnlis_^�\s� f[lp[_+� >_][om_� n[jclm� ^i�hin� ^_mnlis� m__^m)�

[h^�[jj_[l� ni�\_� ecffcha�nb_�\lo]bc^�\__nf_� f[lp[_�[h^�_aam�

[fl_[^s�ih� `locnm�\s�j[mmcha� m__^m� nblioab�nb_cl� aonm)�

`loacpils�\s�n[jclm� cm�jli\[\fs�gil_� _``_]ncp_� [n� jl_p_hncha�

m__^�giln[fcns�\s�\__nf_m� nb[h� `loacpils�\s�li^_hnm+� Sbcf_�

`locn*_[ncha� li^_hnm� [fmi�g[s� l_gip_� f[lp[_� [h^�_aam� `lig�

`locnm� qb_h� nb_s� m]l[j_�jofj� `lig�m__^m� qcnb�nb_cl� n__nb)� nb_�

g_]b[hc][f� h[nol_�i`� li^_hn� jofj�l_gip[f� f_[p_m� go]b�i`� cn�

%[h^�j_lb[jm� f[lp[_&� ih�nb_� m__^+� I[rcgc.c[h[�jofj� cm�

`c\liom�[h^�q_ff� [nn[]b_^�ni� nb_� m__^)� [h^�go]b� i`� cn� l_g[chm�

[nn[]b_^�qb_h�j__f_^�\s�nb_� n__nb�i`� li^_hnm)� j_]][lc_m�

%P[s[mmo� mj+&)� ^__l)� [h^�gihe_sm+� P[jclm)� ch� ]ihnl[mn)�

l_gip_� nb_� jofj�\s�]b_gc][f� g_[hm� [h^�^_`_][n_� m__^m� qcnb�hi�

[nn[]b_^�jofj+� Pbom� [hs� f[lp[_� ih� nb_� `locn� qiof^�\_�

]b_gc][ffs� l_gip_^�[fiha�qcnb�nb_� jofj+� Pb_�^ca_mncp_� `foc^m�

ch� [� n[jcl$m� mnig[]b�il�j_lb[jm� cnm� \i^s� n_gj_l[nol_� ]iof^�

jimmc\fs�ecff� f[lp[_� [fl_[^s� ch� nb_� _h^imj_lg+
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* .

=�]fim_�_r[gch[ncih� i`� nb_� f[lp[_� ch� oh^cmj_lm_^� m__^m�

l_p_[f_^�nb[n� nb_s�q_l_� mg[ff)� [jjlircg[n_fs� .,2� i`�

jl_g_n[giljbimcm� mct_+� Blocn� mq[ffiq_^�\s�n[jclm�qiof^�nbom�

b[p_�\__h� ch`_mn_^�qcnb�\__nf_�_aam� il� f[lp[_�jlcil�ni�

cha_mncih+� Pb_� f[lp[_�gomn� nb_h�b[p_�\__h� ecff_^� ch�nb_�

^ca_mncp_� nl[]n� \_`il_�nb_s�j_h_nl[n_^�nb_� m__^� q[ff� [h^�

j_lb[jm� qbcf_� nb_s�q_l_� mncff� ih�nb_� `locn�j__f� il�jofj+

Pbcm� cm� mojjiln_^�\s�nb_�i\m_lp[ncih� nb[n� I[rcgcfc[h[� `locnm�

[l_� ch`_]n_^�\s�\__nf_� f[lp[_�qbcf_� nb_s�[l_� mncff� [nn[]b_^�

ni�nb_� nl__� %=o^ofni�Nc\c_li)� j_lm+� ]igg+&+� En� cm� ohfce_fs�

nb[n� n[jclm� m_f_]ncp_fs� cha_mn_^�ohch`_mn_^�m__^m)� \_][om_� [�

]igj[lcmih� i`� m__^m� ch�n[jcl� f[nlch_m�qcnb�nbim_� oh^_l�j[l_hn�

jf[hnm� ch^c][n_^�nb[n� nb_l_� q_l_�hi�^c``_l_h]_m� \_nq__h�nb_g�

ch�[hs� inb_l� m__^�]b[l[]n_lcmnc]� %?b[jn_l� 1&+

Ocgcf[l�j[nn_lhm� i`� ch`_mn[ncih�[h^� f[lp[_� l_gip[f� b[p_�

\__h� ^i]og_hn_^� `il�inb_l�j[fg�mj_]c_m+� Blocnm� i`�?b[g[_^il[�

n_j_dcfin_� ch�I_rc]i�q_l_� ch`_mn_^�\s� f[lp[_�ih� nb_� nl__� \on�

hin� ih� nb_� alioh^� %Ks[g[� .66.&+� Bila_n� %.66.&� i\m_lp_^�nb[n�

=mnli][lsog�j[l[g[][�j[fg� `locnm� q_l_� ch`_]n_^�\s�\lo]bc^m�

^olcha� `locn� g[nol[ncih�ih�nb_�nl__�[h^�nb[n� nb_� alo\�

j_h_nl[n_^�nb_�_h^i][lj�\_`il_�nb_� `locn� `_ff+� Ocgcf[lfs)�

`il� m[\[f� j[fgm� %O[\[f�j[fg_nni&� ch�Bfilc^[)� \lo]bc^�\__nf_m�

chcnc[ffs� [nn[]e_^�`l_mb�al__h� m__^m� ch� `locnm� ih� nb_� nl__m�

%Ii_a_h\ola� .661&+� F[ht_h� %.65/^&� [fmi� `ioh^�nb[n� \lo]bc^�

\__nf_m� f[c^�_aam� ih� lcj_�Co[tog[� ofgc`ifc[� `locn� \_`il_� nb_s�

`_ff� ni�nb_� alioh^+� Diq_� %.656&� `ioh^�nb[n� j[mm[a_�i`� `locn�

nblioab�nb_� ^ca_mncp_� nl[]n� i`�^ig_mnc]�][nnf_� [h^�bilm_m
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ecff_^�\__nf_� f[lp[_�[fl_[^s� ch�y+� ofgc`ifc[� `locn� [h^�

moaa_mn_^�nb[n� jf[hn� l_jli^o]ncih�\_h_`cnm� nqc]_� `lig�nb_�

gono[fcmg�qcnb�nb_�^ig_mnc]�[hcg[fm7� `clmn�\s� m__^�^cmj_lm[f)�

[h^� m_]ih^�\s�nb_� l_^o]ncih� ch� m__^�jl_^[ncih� l_mofncha� `lig�

nb_� l_^o]ncih� ch�hog\_lm� i`� m__^*jl_^[nilm+

Eh� ]ihnl[mn� ni�nb_� l_mofnm� i`�gs�mno^s)� F[ht_h� %.65.\)�

.65/\&)� qilecha� qcnb�nb_� `_]_m�i`�ih_�n[g_�n[jcl�[h^� ..�

]iff_]n_^� `lig�qcf^�n[jclm)� l_jiln_^�nb[n� nb_�[hcg[f� q[m� [�

^ca_mncp_� m__^*jl_^[nil�i`�nb_� f[la_� m__^m�i`�nb_� f_aog_m�

Ahn_lfi\cog�]s]fi][ljog�[h^�?[mmc[�al[h^cm+� Pb_m_� l_mofnm�

]iof^�b[p_�i]]oll_^�\_][om_� .&� F[ht_h�qile_^�qcnb� [� ^c``_l_hn�

n[jcl� mj_]c_m)� P[jclom�\[cl^cc+� /&� I[rcgcfc[h[� m__^m� [l_�

f[la_l�[h^�b[l^_l�nb[h� nb_� f_aog_m� b_�om_^)� 0&� nb_l_� q[m� mig_�

[lnc`[]n� j_]ofc[l�ni�nb_�om_� i`�[�^ig_mnc]�n[jcl� ch�F[ht_h$m�

mno^s�il� 1&� nb_� m[gjf_� mct_� i`� `_]_m� q[m� nii� mg[ff� [h^�

l_jl_m_hn_^�nii� mbiln� [�ncg_�j_lci^�ni�jli^o]_� [�

l_jl_m_hn[ncp_�^_m]lcjncih�i`� nb_� msmn_g+� Pb_� Oionb�

=g_lc][h� n[jclm� ch�gs� mno^s�^_`_][n_^�pc[\f_� m__^m� i`� g[hs�

mj_]c_m� ch� f[la_� hog\_lm)� ch]fo^cha�nbiom[h^m� i`�Ahn_lifi\cog�

]s]fi][ljog�ch� mchaf_� `_]_m� %Do``g[h�[h^�Bl[aimi)� ch� jl_j+)�

m__^� pc[\cfcns�n_mn_^�\s�ij_hcha� m__^m� [h^�\s�a_lgch[ncha�

nb_g&+� E� momj_]n� qcf^�?_hnl[f�=g_lc][h� n[jclm� qcff� \_� `ioh^�

ni�^i�nb_� m[g_�ih]_�[� al_[n_l�hog\_l�i`� `_]_m� cm� m[gjf_^+

?i_pifoncih[ls�N_f[ncihmbcjm

Pb_� l_f[ncihmbcj�\_nq__h� n[jclm�[h^�I[rcgcfc[h[� [jj_[lm�

ni�\_�[� ]i_pifp_^�gono[fcmnc]� msmn_g�[m� ^_`ch_^�\s� Diq_� [h^
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* 0

A[mn[\liie� %.644&� [h^�F[ht_h� %.65-)� .652\&8�  [h� _pifoncih[ls�

]b[ha_� ch� [�nl[cn� i`� nb_� ch^cpc^o[fm� ch�ih_�jijof[ncih� ch�

l_mjihm_� ni�[� nl[cn� i`� nb_� ch^cpc^o[fm�i`� [� m_]ih^�

jijof[ncih � %`lig�F[ht_h� .65-&7� nb_� f[]e� i`� m__^� `l[ag_hnm� ch�

nb_� `_]_m� moaa_mnm� nb[n� hi� m__^m� q_l_�^_mnlis_^� ch� nb_�

n[jcl$m� mnig[]b)� [h^�mq[ffiq_^�m__^m� b[^�[� mcahc`c][hnfs�

al_[n_l� molpcpilmbcj� l[n_� nb[h� m__^m� l_g[chcha�\_h_[nb�j[l_hn�

nl__m+� I[rcgcfc[h[� `locnm� [h^�m__^m� _rbc\cn� [ff� nb_� nl[cnm�

jimcn_^�\s� F[ht_h�[h^�I[lnch� %.65/&� [m� ch^c][ncp_� i`�

 g_a[`[oh[f� [h[]blihcmgm) � m__^m� nb[n� ilcach[ffs�g[s� b[p_�

\__h�^cmj_lm_^�\s�_rnch]n� Lf_cmni]_h_�g_a[`[oh[� [h^�]oll_hnfs�

oncfct_^�\s� f_mm� _``_]ncp_�^cmj_lm_lm+� =�n_mn� i`� nb_�

g_a[`[oh[f� [h[]blihcmgm� bsjinb_mcm� qiof^� chpifp_� mbiqcha�nb[n�

]oll_hn� ^cmj_lm_lm� [l_� hin� mo]]_mm`of� [n� g[chn[chcha�jf[hn�

l_a_h_l[ncih)� [h^�nb[n� j[mn� ^cmj_lm_lm�^c^�[�\_nn_l� di\+�

?f_[lfs)� nb_� m_]ih^�j[ln� i`� nbcm� n_mn� cm� cgjimmc\f_�qb_h�nb_�

g_a[`[oh[f� mj_]c_m� cm� [fl_[^s�_rnch]n+� =�mj_]c_m� ^cmj_lm_^�

\s�n[jclm)� biq_p_l)� b[m� [h�_rn[hn� g_a[`[oh[f�^cmj_lm_l)� [h^�

nb_� ko[fcns�i`� cnm� ^cmj_lm[f� ][h�\_� ]igj[l_^�ni�nb[n� i`�

inb_l)� mg[ff_l�^cmj_lm_lm+� I[rcgcfc[h[�g[lcj[� [h^� inb_l�j[fg�

nl__m� oncfct_^�\s�\inb�n[jclm� [h^�li^_hnm� jlipc^_m� [h� c^_[f�

n_mn� mj_]c_m� `il� nb_� bsjinb_mcm+

Pbom)� ch^cpc^o[f�7>QEHEGE>I>� nl__m�jli^o]_� p_ls� f[la_�

`locnm�[h^� m__^m)� go]b�i`�nb_� ]lij� linm�\_h_[nb� j[l_hn� nl__m)�

[h^�nb_� jofj�[nnl[]nm� [� p[lc_ns�i`� `loacpil_m� nb[n)� [j[ln�

`lig�n[jclm)� ^i�hin� [jj_[l�ni�\_� c^_[ffs� mocn_^� ni� ^cmj_lmcha�

cnm� m__^m+� Pb_� f[la_� mct_m�i`� nb_� `locnm� [h^�m__^m� g[e_� nb_g
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* 1

^c``c]ofn� `il� mg[ff� ila[hcmgm� ni�mq[ffiq)� _r]_jn� j_lb[jm� ^__l�

[h^� mjc^_l�gihe_sm+� Pb_� qbcn_*n[cf_^�^__l� E� i\m_lp_^� `__^cha�

ih�I[rcgcfc[h[� `locn� l_gip_^�nb_� jofj�[h^�mj[n� ion� nb_� m__^m�

\_h_[nb�j[l_hn� nl__m� [h^�nb_l_`il_� ^c^�hin� ]ihnlc\on_� ni�m__^�

^cmj_lm[f� [q[s� `lig�nb_�\lo]bc^� ch`_mn[ncih� tih_+� Ojc^_l�

gihe_sm� cha_mn_^� nb_� _hncl_� `locn)� [m� ch^c][n_^�\s� m__^m�

`ioh^�ch�nb_cl� `_]_m)� \on� nb_cl� mg[ff� mnig[]b� mct_� [h^�nb_�

\ofech_mm� i`�I[rcgcfc[h[� m__^m� moaa_mn� nb[n� nb_s� mbiof^�[pic^�

mq[ffiqcha� m__^m� il�[pic^�_[ncha� nb_�jofj� c`� cn� chpifp_m�

mq[ffiqcha�nb_� m__^+� Ojc^_l�gihe_sm� `_^�b_[pcfs�ih�

I[rcgcfc[h[� `locn� ihfs� ^olcha�ih_�gihnb)� =oaomn)� qb_h� inb_l�

`locnm�q_l_� m][l]_� %Joh_m� .660&)� moaa_mncha�nb[n� cn� cm� hin� [�

jl_`_ll_^� `ii^+� @cmj_lm[f�\s� li^_hnm� b[m� [fl_[^s�\__h�

^_m]lc\_^+� P[jclm� m__g�ni�\_� nb_�gimn� _``_]ncp_�^cmj_lm_l�

`il�I[rcgc.c[h[� ih�I[l[][+� Sb_nb_l�nbcm� ^cmj_lm[f� f_[^m� ni�

l_]olcng_hn� cm� _r[gch_^� ch� f[n_l�j[j_lm� %?b[jn_lm� 0� [h^�1&+

P[jclm� b[p_�\__h� ch� nb_�J_q�Silf^�nlijc]m� `il�

[jjlircg[n_fs�/� gcffcih�s_[lm� %N[h_s� .66.)� Ocgjmih� .65-&)�

]_ln[chfs� fiha�_hioab� ni�b[p_� ch`fo_h]_^�nb_� _pifoncih� i`�

jf[hn� `locn� nl[cnm+� Eh� m_p_l[f�q_ff*mno^c_^�h_inlijc][f�

mcn_m)� n[jclm� [fl_[^s� [l_�\_]igcha�nb_� f[n_mn� l_jl_m_hn[ncp_m�

i`�nb_�_rnch]n� Lf_cmni]_h_�g_a[`[oh[)� [h^� f[la_� m__^_^�j[fg

nl__m�g[s�nbom�\_� [h[]blihcmgm� ch� nb_�g[echa+
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P[\f_� /*.7� Pb_�hog\_l�i`�I[rcgcfc[h[� `locn� [h^� m__^m� _[n_h
\s� ^c``_l_hn� `loacpil_m�\_h_[nb� 3� `locncha�nl__m+� O[gjf_m�
`lig�ih_� ^[s�[n� nb_�j_[e�i`�nb_� `loncha� m_[mih+� Scnbch*�
][n_ails�j_l]_hn[a_m� acp_h� ch�j[l_hnb_m_m+� L_l]_hn[a_m� ch�
nin[f� ]ifogh� l_jl_m_hn� j_l]_hn� i`�nin[f� m__^m+

@cmn[h]_� `lig�L[l_hn� %g&
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P[\f_�/*/7� I_[h�[h^�mn[h^[l^�^_pc[ncihm� i`� `locnm� ch� _[]b
][n_ails�oh^_l� mcr�I[rcgcfc[h[�j[fg�nl__m� m[gjf_^�ih]_�[n� nb_�
j_[e� `locncha�j_lci^+
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P[\f_�/*07� Pb_� mog�i`�I[rcgcfc[h[� m__^m� `il�[ff� `_]_m�[n
_cabn�q_nf[h^�n[jcl�f[nlch_m� m[gjf_^� `lig�K]ni\_l�ni�@_]_g\_l�
.66.+� Khfs�^[n[� `lig�nb_� `clmn� mcr�mcn_m�q_l_�om_^�ch�nb_�
[h[fsmcm+
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P[\f_�/*17� ?ih^cncih�i`�I[rcgcfc[h[� m__^m�\_h_[nb�j[l_hn�
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?D=LPAN�0
NACAJAN=PEKJ�@UJ=IE?O�KB�=J�=I=VKJE=J�L=HI+� L=NP�EE7

OAA@HEJC�OQNRER=H

Plijc][f� l[ch� `il_mnm�[l_�[giha�nb_�gimn� ^cp_lm_�jf[hn�

]iggohcnc_m�ehiqh+� Pb_�ko_mncih�i`�qb[n�g[chn[chm� nbcm�

^cp_lmcns�]ihncho_m� ni�\_�^_\[n_^+� F[ht_h� %.64-&� [h^�?ihh_ff�

%.64.&� jimcn_^�nb[n� nl__�mj_]c_m�^cp_lmcns�cm�bcab�^o_�ni�

[fgimn� ]igjf_n_� m__^�[h^�m__^fcha�giln[fcns�h_[l�j[l_hnm)�

qbc]b� +cgcnm� l_]locng_hn� ni�[l_[m�^cmn[hn� `lig�[^ofn�

]ihmj_]c`c]m+� =m�[� l_mofn)� [^ofnm� [l_�gil_�_p_hfs�mj[]_^�

nb[h�_rj_]n_^�`lig�nb_�j[nn_lh�i`� m__^� `[ff+� Pb_�ij_h�mj[]_�

h_[l�j[l_hnm�\_]ig_m�[p[cf[\f_� `il�]ifihct[ncih�\s�inb_l�

mj_]c_m)� ]igj_ncncp_�_r]fomcih� cm� f_mm� fce_fs)� [h^�gil_�

mj_]c_m� ][h�]i_rcmn� ch� nb_�]iggohcns� %?f[le�[h^�?f[le� .651)�

Do\\_ff� .646)� O]bojj� .66/&+� Pb_l_�b[p_�\__h�]ihnchocha� `c_f^�

n_mnm� i`� nb_�bsjinb_mcm)� qcnb�p[lscha�ion]ig_m� %_+a+)� ?f[le�

[h^�?f[le� .651)� ?ih^cn)� _n� [f+� .66/)� Diq_� .660\)� Do\\_ff� [h^�

Bimn_l�.654)� H_cab�_n�[f+� .660)� O]bojj� .66/)� Pbilchanih�_n�

[f+� .65/)� Do\\_ff� .65-&+

Pb_�F[ht_h*?ihh_ff� bsjinb_mcm�[h^� cnm� mo\m_ko_hn� n_mnm)�

biq_p_l)� [l_�\[m_^�ih�nb_�[mmogjncih�i`� [h�_p_h�^cmnlc\oncih�

i`� [^ofn� ch^cpc^o[fm� ch�nlijc][f� `il_mnm+� Pbcm� [mmogjncih�

b[m� l_j_[n_^fs�\__h�jlip_^�qliha)� qcnb�g[hs�mj_]c_m� ch
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?_hnl[f� =g_lc][h� l[ch� `il_mnm� mbiqcha�[�]fogj_^�il� l[h^ig�

l[nb_l� nb[h�[h�ip_l�^cmj_lm_^�^cmnlc\oncih� %Do\\_ff� .65-)�

H_cab�.65/)� Pbilchanih�_n�[f+� .65/&+� =�\_nn_l�ko_mncih� ni�

[^^l_mm� cm� nb_l_`il_�qb[n� cm� nb_�mj[nc[f� j[nn_lh�i`�

^cmnlc\oncih�i`� mj_]c_m)� [h^�qb[n�jli]_mm_m� ]l_[n_�nb_m_�

j[nn_lhm+� Pb_�m[g_�jli]_mm_m� chpie_^�[m� l_mofncha�ch�nb_�

F[ht_h*?ihh_ff�j[nn_lh~ m__^�^cmj_lm[f)� m__^�jl_^[ncih)� [h^�

m__^fcha�jl_^[ncih**h__^�ni�\_�]ihmc^_l_^)� \on�qcnb�gil_�

[nn_hncih� ni�nb_�chn_l[]ncih�[giha�nb_m_�^c``_l_hn� mn[a_m+

En� cm� nb_�^cmj_lmcih�j[nn_lh)� chn_l[]ncha�qcnb�nb_� m][f_�i`�

m[gjfcha)� qbc]b�qcff� nb_h�^_n_lgch_�nb_�^cp_lmcns�i`� [� `il_mn�

jfin� %Pbilchanih�_n� [f+� .65/&+

Eh�=g[tihc[h� `il_mnm)� j[fg�nl__m� ch�j[lnc]of[l� n_h^�ni�

i]]ol� ch�gihimj_]c`c]�il�mchaf_�mj_]c_m� ^igch[hn�j[n]b_m� %^_�

Cl[hpcff_�[h^�G[bh�.66/)� Gcfnc_� .65.[)� L_l_m� ch�jl_mm)� Ocmn�

.656&+� =�j[lnc[f� _rjf[h[ncih� `il� nbcm�j[nn_lh� fc_m� ch�nb_�

_^[jbc]� `[]nilm� mo]b�[m� micf� nsj_�[h^�q[n_l�l_acg_m� %?[mnli�

[h^�G[bh� .652)� G[bh�[h^�^_�Cl[hpcff_�.66/&)� \on� \cinc]�

`[]nilm� mo]b�[m� m__^�^cmj_lm[f� [h^�jl_^[ncih�j[nn_lhm�h__^� ni�

\_�_r[gch_^�[m�q_ff)� _cnb_l�ih�nb_cl�iqh�il�ch� chn_l[]ncih�

qcnb�nb_�_^[jbc]� `[]nilm+� E� b[p_�[fl_[^s� mbiqh� nb[n� m__^�

^cmj_lm[f� \s�n[jclm�][h� f_[^�ni�]fogjm�i`� m__^m� [q[s� `lig�nb_�

j[l_hn�jf[hn+� E�hiq�_r[gch_�j[nn_lhm�i`� m__^fcha�^_hmcns� ni�

^_n_lgch_� c`� m__^�]fogjm�acp_�lcm_� ni�m__^fcha� ]fogjm)� [h^� ni�

ch`_l�[fn_lh[ncp_�g_]b[hcmgm)� inb_l�nb[h� n[jcl�^cmj_lm[f)� `il�

nb_� `ilg[ncih�i`� m__^fcha�]fogjm+
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Ono^c_m�i`�_]ifiac][f� chn_l[]ncihm�[``_]ncha�nb_�

mnlo]nol_�[h^�^cp_lmcns� ch�nlijc][f� `il_mnm�[l_�i`n_h� ][llc_^�

ion� ch�[l_[m�qb_l_� f[la_�g[gg[fm�b[p_�\__h�_rnclj[n_^)� [^^cha�

ni� nb_�^c``c]ofns�i`�^_]cjb_lcha�nb_�[fl_[^s�]igjf_r�

chn_l[]ncihm+� Pb_�jlid_]n�^_m]lc\_^�b_l_)� ch�]ihnl[mn)� niie�

jf[]_� ch� nb_�oh^cmnol\_^�[h^�oh`l[ag_hn_^�l[ch� `il_mn� i`� nb_�

I[l[][� Emf[h^�A]ifiac][f�N_m_lp_� ch�nb_�>l[tcfc[h�[g[tih+

Pbcm�[l_[� mojjilnm�jijof[ncihm�i`�qbcn_*fcjj_^�j_]][lc_m�

%P[p[mmo�j_][lc&'� n[jclm� %P`fLcloO�n_ll_mnlcm&)� b[ljs�_[af_m�

%D[lic[�b[ljpc[&)� d[ao[lm� %L[hnb_l[�ih][&)� [h^�]ioa[lm� %Log[�

]ih]ifil&)� f[la_�p_ln_\l[n_m� nb[n�b[p_�^cm[jj_[l_^�`lig�g[hs�

J_inlijc][f� l_acihm)� [h^� ch�j[lnc]of[l�[l_� l[l_�il�[\m_hn� [n�

>[lli�?ifil[^i� Emf[h^� %>?E&)� L[h[g[�[h^�H[� O_fp[)� ?imn[�Nc][)�

nqi�mcn_m�qb_l_�g__n� mno^c_m�i`�J_inlijc][f� m__^*p_ln_\l[n_�

chn_l[]ncihm�b[p_�n[e_h�jf[]_+� Eh�[�mcno[ncih�qb_l_� f[la_�

m__^*_[ncha�g[gg[fm�[h^�nb_cl�[]ncpcnc_m� [l_�p_ls�

]ihmjc]oiom)� ih_�cm�gil_� fce_fs�ni� fiie� `il�[fn_lh[ncp_m� ni�

nb_�[mmogjncihm� nb[n� \cl^m)� \[nm)� jlcg[n_m� [h^� li^_hnm�[l_�

nb_�gimn� cgjiln[hn�p_ln_\l[n_m� ch�mb[jcha� `il_mn� mnlo]nol_+�

P[jclm�^_`_][n_� f[la_�hog\_lm�i`�pc[\f_� m__^m�i`� nb_�

[l\il_m]_hn�j[fg�I[rcgcfc[h[�g[lcj[�[h^�inb_l�mj_]c_m� i`�

m__^m� [n� nb_cl� f[nlch_m� %?b[jn_l�/)� Do``g[h�[h^�Bl[aimi� ch�

jl_j+&)� [h^�nb_m_�m__^m�b[p_�bcab_l�molpcp[f� jli\[\cfcnc_m�

nb[h�m__^m� f_`n� \_h_[nb�j[l_hn� nl__m� %?b[jn_l�/&+� P[jclm�g[s�

nbom�jf[s�[�]lcnc][f� lif_� ch� nb_�_]ifias�i`� nb_�jf[hnm�qbim_�

`locnm� nb_s�_[n)� qcnb�^cmj_lm[f� f_[^cha� ni�gil_� m__^fcha�

_mn[\fcmbg_hn)� [h^�ofncg[n_fs�bcab_l� l_]locng_hn� chni�if^_l
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[a_�]f[mm_m+� Eh� nbcm� mno^s� E� ]igj[l_^�..+� g[lcj[� m__^fcha�

[\oh^[h]_� ch� mcr�[a_�]f[mm_m� [n�hihj[fg�nl__m�om_^�[m�

f[nlch_m� \s�n[jclm)� [n� l[h^igfs�m_f_]n_^�hihj[fg*hihf[nlch_�

nl__m� % ]ihnlifm &)� [h^�[n�I[rcgcfc[h[� nl__m� nb[n�jli^o]_^�

`locn� nb_�jl_pciom�s_[l+� Pbcm�[ffiq_^�g_�ni�[mm_mm� nb_�

cgjiln[h]_�i`� ^cmj_lm[f�\s�n[jclm� [h^�li^_hnm)� [h^�i`�

jl_^[ncih�\s�qbcn_*fcjj_^�j_]][lc_m)� ih� nb_�molpcp[f� i`�

I[rcgcfc[h[�m__^fcham+

I_nbi^m+� Ono^s�Oj_]c_m�[h^�Ono^s� Ocn_

Ono^s� Ocn_�[h^�Ono^s� L_lci^

Pb_� `c_f^�mno^s� niie�jf[]_� `lig�@_]_g\_l� .66-� ni�

@_]_g\_l� .66/+� @[n[�ih�m__^�jl_^[ncih�[h^�^cmj_lm[f�q_l_�

]iff_]n_^�^olcha�nb_�_hncl_�j_lci^+� Pb_� m__^fcha�[h^� m[jfcha�

^[n[�q_l_� ]iff_]n_^� `lig�K]ni\_l�ni�Jip_g\_l� .66/+� I[l[][�

Emf[h^�A]ifiac][f� N_m_lp_� cm� [� ..-)---�b[�[l_[)� ]igjim_^�i`� [�

3-� \s�/2� eg�cmf[h^)� [h^�inb_l�mg[ff_l� cmf[h^m� ch� nb_�

Ql[lc]i_l[�Ncp_l)� ch�Nil[cg[)� >l[tcf� %Bca+� /*.&�+� Pb_�

l_m_[l]b� mn[ncih� cm� fi][n_^�[n� 0'//$J�3. Å/3$S+� =�]igjf_n_�

^_m]lcjncih�i`� nb_�mno^s� mcn_� cm�acp_h� ch�?b[jn_l�/+

:NOAR�:KB@EBM

P[jclm

P[jclm�b[p_�[�mifcn[ls�mi]c[f� mnlo]nol_�[h^� ch� nb_�

=g[tih�[l_�a_h_l[ffs� `loacpil_m� nb[n� ^i�hin� cha_mn� m__^m�

%f[la_�m__^m&� il�_fm_�j[mm� chn[]n� m__^m� nblioab� nb_�aon
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%mg[ff� m__^m&� l[nb_l� nb[h�m__^�jl_^[nilm� %>i^g_l� .656[).656\)�

.66-)� .66.\8� Bl[aimi)� j_lm+� i\m+&+� =fnbioab�[� mbiln�

_rj_lcg_hn�\s�F[ht_h� %.65.\&� qcnb�ih_�][jncp_�[hcg[f�

moaa_mn_^�nb[n� nb_�?_hnl[f�=g_lc][h�n[jcl� %P[jclom�\[cl^cc&�

^_mnlism� m__^m� \s�^ca_mncih)� bcm� l_mofnm�[l_�]ihnl[ls� ni�nb_�

_pc^_h]_� `lig�nb_� `c_f^�[h^�g[s�b[p_�l_mofn_^� `lig�nb_�

[lnc`c]c[f� ]ih^cncihm� i`�nb_� _rj_lcg_hn+� Sb_h� `__^cha�ih�

`locnm)� qcf^�n[jclm�^i�mi� `il�_rn_h^_^�j_lci^m� i`� ncg_)�

`cffcha� nb_cl�^ca_mncp_�nl[]n+� F[ht_h�`_^�bcm� _rj_lcg_hn[f�

[hcg[f�ihfs�[� `_q�m__^m�[n� [� ncg_)� qbc]b�g[s�b[p_�[fn_l_^�nb_�

hilg[f� nl_[ng_hn� i`�m__^m� ch� nb_�aon+� Kh�I[l[][)� n[jclm�

^cmj_lm_^�\inb�mg[ff�[h^�f[la_�m__^m� %Do``g[h�[h^�Bl[aimi� ch�

jl_j+&+

I[rcgcfc[h[

I[rcgc�fc[h[� cm� [� f[la_�mo\][hijs*ni*][hijs�j[fg�]iggih�

nblioabion�=g[tihc[� %G[bh�[h^�^_�Cl[hpcff_� .66/)� L_m]_� .652&+�

I[rcgc�fc[h[� `locn*`[ff� ch�gs�mno^s�[l_[� i]]oll_^� `lig�I[s� ni�

K]ni\_l� .66.�[h^�q[m� msh]blihct_^�qcnbch�[h^�[giha�j[n]b_m�

%?b[jn_l� /&+� =^ofn�I[rcgcfc[hm�_rbc\cn� [�]fogj_^�

^cmnlc\oncih)� [fnbioab�nb_s�^i� mig_ncg_m� i]]ol� mchafs�

%?b[jn_l� /)� G[bh�[h^�^_�Cl[hpcff_� .66/)� L_m]_� .652&+

E� ]f[mmc`c_^�dop_hcf_�j[fgm� chni�mcr�mct_�]f[mm_m)� nb_�

`clmn� `iol�i`�qbc]b�]ill_mjih^�ni�s_[lfs�[a_�]f[mm_m)� [m�

_mncg[n_^� `lig�ch^cpc^o[f� m__^fcham�nb[n�q_l_�nl[]e_^�ip_l�

ncg_+� ?f[mm� t_li�I[rcgcfc[h[�m__^fcham�q_l_� nbim_�nb[n� b[^�

l_]_hnfs�a_lgch[n_^�[h^�b[^�[�]insf_^ih�mncff�[nn[]b_^�ni� nb_�

bsji]insf+� Pb_�bsji]insf� [h^�]insf_^ih� l_g[ch_^�\_fiq

BNYZXM]LNM�_R\Q� YNZV R[[RXW� XO�\QN� LXYaZRPQ\� X_WNZ&� 7]Z\QNZ� ZNYZXM]L\RXW� YZXQRKR\NM�_R\QX]\� YNZV R[[RXW&



, (

alioh^)� [h^�nb_�m__^fcha�]ihmcmn_^�i`�ih_�il�nqi�ohmjfcn�

f_[p_m�qcnbion� i\pciom�j_ncif_m)� [ff�oh^_l�/-� ]g�ch�b_cabn+�

?f[mm� ih_�m__^fcham� b[^�nqi�ni�nbl__�ohmjfcn� %hi�jchh[_&�

f_[p_m)� qbc]b�[nn[ch_^� /-� ni� 02� ]g�f_hanbm+� Pb_�hog\_l�i`�

f_[p_m� ih�]f[mm� nqi�m[jfcham� l[ha_^�`lig�nqi�ni� `iol)� mig_�i`�

qbc]b�g[s�\_�ch� nb_�jli]_mm�i`� mjfcnncha)� [h^�mig_�i`�qbc]b�

g[s�b[p_�mbiln�j_ncif_m+� ?f[mm� nbl__�m[jfcham�b[^�q_ff*�

`ilg_^�j_ncif_m)� nbl__�ni� `iol�mjfcn�[h^�mjfcnncha�f_[p_m�[h^�

[nn[ch_^�b_cabnm�i`� [\ion� .0-� ]g+� ?f[mm� `iol�m[jfcham�q_l_�

mcgcf[l� ch�[jj_[l[h]_�ni�]f[mm�nbl__)� \on� nb_cl� mn_gm�q_l_�

nbc]e_l)� nb_s�l[ha_^�`lig�.1-� .-� .3-� ]g�b_cabnm)� [h^�[ff�

f_[p_m�b[^�q_ff� ^_p_fij_^�jchh[_+� ?f[mm� `cp_�m[jfcham� b[^�

`iol�il�gil_�_r]_jncih[ffs�nbc]e�j_ncif_m+� Pb_� f_[p_m� b[^�

q_ff*^_p_fij_^�jchh[_)� [h^�nb_�jf[hn� [nn[ch_^�.4-� ni� /.-� ]g�

b_cabnm�\on� b[^�s_n� ni�^_p_fij�[�nlohe+

I_nbi^m

P[jcl�H[nlch_m

E� chcnc[ffs�m_[l]b_^�`il�n[jcl�f[nlch_m�[n� [ff� f[la_�

_g_la_hn� nl__m� %ch�n_ll[� `clg_�`il_mn&� [fiha� 3-� eg�i`� nl[cfm�

qcnbch�nb_�mno^s�[l_[)� [h^� ch�nb_� `il_mn� \_nq__h�nl[cfm+

Och]_� ch� n_ll[� `clg_� `il_mnm)� f[nlch_m�i]]oll_^�gimn� ]iggihfs�

[^d[]_hn� ni� f[la_�\onnl_mm_^�_g_la_hn� nl__m)� [h^�_mj_]c[ffs�

n[olc� %?iol[n[lc�gofnc`fil[&� nl__m)� nb_m_�\_][g_�nb_� `i]om� i`�

nb_� m_[l]b_m+
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, )

O__^fcha�L[nn_lhm

E� ]igj[l_^�m__^fcha�[\oh^[h]_�ch�nb_�mcr�[a_�]f[mm_m�

[giha�nbl__�nl__�][n_ailc_m7� /2� l[h^igfs�m_f_]n_^�I[rcgc�fc[h[�

[^ofnm� nb[n�jli^o]_^�`locn� ch�.66.� %]bim_h� `lig�l[h^ig�

]iil^ch[n_m�[h^�^cmn[h]_m�[fiha�[� nl[cf)� qcnbch� ]ihmj_]c`c]�

]fogjm� l[h^igfs�]bim_h� `lig�[ff� ehiqh�]fogjm� ch� nb_�mno^s�

[l_[&8� /2� n[olc� f[nlch_m)� gimn� fi][n_^�gil_�nb[h� 2--�g �`lig�

I[rcgc�fc[h[� ]fogjm8� [h^�/2� l[h^igfs�m_f_]n_^�hihf[nlch_)�

hihj[fg�nl__m� %b_h]_`ilnb�  ]ihnlifm &)� _g_la_hn� nl__m� fi][n_^�

gil_� nb[h� 3-�g �`lig�n[olc*f[nlch_m�[h^�gil_�nb[h� 2--� g �`lig�

I[rcgcfc[h[�]fogjm+� Pb_�m_]ih^�[h^�nbcl^�nsj_m�b[^� `_q�ni�hi�

[^ofn�I[rcgcfc[h[� ch� nb_�pc]chcns+� =ff� m__^fcham� ch� nb_�mcr�

[a_�]f[mm_m�q_l_�]iohn_^�qcnbch�]ih]_hnlc]� ]cl]f_m� ni�[�

^cmn[h]_�i`� /-�g �`lig�nb_�nl__�nlohe� %`iol� 2�g �l[^c[f�

ch]l_g_hnm&+� Pi�_hmol_�[]]ol[]s� ch�]iohncha)� E� lij_^�i``� nb_�

/-�g �^c[g_n_l�[l_[� chni� ./� _ko[f�j[lnm+� A[]b�j[ln�q[m� nb_h�

m_[l]b_^�\s�nqi�il�nbl__�j_ijf_�q[fecha�[\l_[mn+� Pb_m_�^[n[�

q_l_�a[nb_l_^� `lig�K]ni\_l�ni�@_]_g\_l� .66/)� qcnb�nbl__�ni�

`cp_� nl__m� m[gjf_^�j_l�^[s+

E� om_^�[� nqi*`[]nil�=JKR=�ni�]igj[l_�m__^fcha�^_hmcnc_m�

\_nq__h�nb_�nbl__�nl__� nsj_m� [h^�nb_�mcr�[a_�]f[mm_m+� Limn*�

bi]� n*n_mnm�qcnb�>ih`_llihc� [^domng_hn� `il� L�p[fo_m�q_l_�om_^�

`il�j[cl*qcm_�]igj[lcmihm�i`� mcn_m)� omcha�^[n[� nl[hm`ilg_^�ni�

m__^fcha�^_hmcns�j_l�g_n_l�mko[l_+
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N_mofnm

P[jclm�[h^�H[nlch_m

Biol�n[jclm�q_l_�ehiqh� ni�om_�nb_� mno^s�[l_[)� nbl__�

[^ofnm�[h^�ih_� ch`[hn� %nb_�[hcg[fm�q_l_� ch^cpc^o[ffs�

l_]iahc[\f_� `lig�m][lm� [h^�inb_l�g[lecham)� g[echa�[� ]igjf_n_�

]_hmom�jimmc\f_�^olcha�g[gg[f� ^_hmcns�nl[hm_]nm&+� Pb_s�

^_`_][n_^� f[la_�hog\_lm�i`�pc[\f_�m__^m�i`�g[hs� mj_]c_m)�

ch]fo^cha�I[rcgcfc[h[� %?b[jn_l�/)� [h^�Do``g[h�[h^�Bl[aimi� ch�

jl_j&+� P[jclm� ^_`_][n_^�nbiom[h^m�i`� m__^m� chni�\inb�

m_[mih[ffs� `fii^_^�q_nf[h^m� [h^�n_ll[� `clg_� `il_mn+� Eh� nb_�

f[nn_l�b[\cn[n� nb_s�^_`_][n_^�[fgimn�_r]fomcp_fs�[lioh^�nb_�

\[m_�i`� n[olc� nl__m� %63� "�i`� n[jcl� f[nlch_m8� h:/1&+� Kh_�

f[nlch_�q[m� fi][n_^�\s�[h�_g_la_hn� Bc]om� mj+� nl__)� [h^�nqi�

inb_l�_g_la_hn� nl__m)� [� L_fni[ph_� [l[]cfcj_m� [h^�[� Bc]om�

mj+� b[^�ih_�^_`_][ncih�_[]b+� Pb_m_�q_l_�hin� ]ihmc^_l_^�

f[nlch_m�\_][om_�nb_l_�q[m�hi�[]]ogof[ncih�i`�if^_l� `_]_m�

ch^c][ncha� fiha*n_lg�l_j_[n_^�om_+

O__^fcha� L[nn_lhm

H[nlch_�[h^�hihf[nlch_�nl__m�b[^� `_q�I[rcgcfc[h[� [^ofnm�

qcnbch� 2--�g � %P[\f_� 0*.&)� ch^c][ncha�nb[n�gimn� m__^m� b[^�\__h�

][llc_^� ch�\s�[hcg[fm� `lig�^cmn[hn�j[l_hn� nl__m+� Pb_�hog\_l�

i`� m__^fcham�[h^�m[jfcham� l[ha_^� `lig�/1-� ni� 353�j_l� /-�g�

l[^com�[l_[� %./23+31�g / '� [n� f[nlch_�mcn_m)� `lig�13� ni� 200� [n
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,+

j[l_hn� mcn_m)� [h^� `lig�2/� ni� 212�[n�hihf[nlch_� nl__m)�

l_mj_]ncp_fs+� On[ncmnc][ffs� mcahc`c][hn� ^c``_l_h]_m� ch�

m__^fcha�^_hmcnc_m�j_l�mcn_� %^`:/)� B:0-+/0)� L:+---.&� [h^� `il�

[ff� mct_�]f[mm_m� %^`:2)B:31+05)� L:+---.&� q_l_�i\m_lp_^+�

@_hmcnc_m� i`�[ff� mct_�]f[mm_m�q_l_�bcab_mn� [n� n[olc� n[jcl�

f[nlch_m� nb[h�[n� nb_�inb_l�nl__�nsj_m� %Bca+� 0*.)� P[\f_�0*/&+�

Pb_�l[h^igfs�m_f_]n_^�]ihnlifm�b[^�bcab_l�m__^fcha�[h^�

m[jfcha�^_hmcnc_m� nb[h�j[l_hn� nl__m)� _r]_jn� `il� mct_�]f[mm�

ih_)� \on� nb_m_�^c``_l_h]_m�q_l_�mcahc`c][hn�ihfs� `il�mct_�

]f[mm_m� nqi�nblioab� `iol� %P[\f_�0*/&+

Pb_�^cl_]ncih�i`� ^_hmcns�^c``_l_h]_m�[giha� nb_� nbl__�

mcn_�nsj_m�q[m� nb_�m[g_� `il�[ff� mct_�]f[mm_m�_r]_jn� ]f[mm�

nqi+� Eh�a_h_l[f)� ^_hmcnc_m�q_l_�bcab_mn�[n� f[nlch_�mcn_m)� [h^�

fiq_mn� [n�j[l_hn� nl__m+� ?f[mm� t_li�m__^fcha�^_hmcnc_m�q_l_�

mcahc`c][hnfs�bcab_l�[n� f[nlch_�nb[h�[n� ]ihnlif� mcn_m)� il�

j[l_hn� nl__m)� \on�q_l_� mcgcf[l�\_nq__h�]ihnlif� [h^�j[l_hn�

nl__m� %P[\f_�0*/&+� Pb_�^_hmcnc_m� i`�]f[mm� ih_�m__^fcham�q_l_�

mcahc`c][hnfs�bcab_l�[n� f[nlch_�nb[h�]ihnlif� il�j[l_hn� nl__m)�

\on�q_l_� mcgcf[l�\_nq__h�]ihnlif�[h^�j[l_hn� nl__m+� Bil� nb_�

]f[mm� nqi� m[jfcham)� ^_hmcns�q[m� mcahc`c][hnfs�bcab_l�[n�

f[nlch_�nb[h�]ihnlif� nl__m)� f[nlch_�nb[h�j[l_hn� nl__m)� [h^�

]ihnlif� nb[h�j[l_hn� nl__m+� Bil�]f[mm�nbl__� m[jfcham)� nb_l_�

q_l_�mcahc`c][hnfs�bcab_l�^_hmcnc_m�[n� nb_� f[nlch_�nb[h� nb_�

]ihnlif�il�j[l_hn� nl__m)� [h^�]ihnlif� nb[h�j[l_hn� nl__m+� =m�

`il�]f[mm� `iol� m[jfcham)� ^_hmcnc_m�q_l_�mcahc`c][hnfs�bcab_l�

[n� f[nlch_�nb[h� l[h^ig)� il�j[l_hn� nl__m)� [h^�]ihnlif� nb[h�

j[l_hn� nl__m+� Bil�]f[mm� `cp_�m[jfcham)� ^_hmcnc_m�q_l_�[fmi
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al_[n_l�[n� f[nlch_� nb[h�l[h^ig�il�j[l_hn� nl__m+� Diq_p_l)�

m[jfcha�^_hmcnc_m�q_l_�mcgcf[l�\_nq__h�]ihnlif� [h^�j[l_hn�

nl__m+

@cm]ommcih

Hiha*^cmn[h]_�m__^�^cmj_lm[f� \s�n[jclm� mcahc`c][hnfs�

ch`fo_h]_^�nb_� l_]locng_hn�j[nn_lhm�i`� m__^fcham)� qcnb�bcab_l�

^_hmcnc_m�i`� m__^fcham�i`� [ff�[a_�]f[mm_m�i]]ollcha� ch�nb_�

f[nlch_m� nb[h�oh^_l�j[l_hn� nl__m�il�oh^_l�l[h^igfs�m_f_]n_^�

nl__m+

Sbcn_*fcjj_^�[h^�]iff[l_^�j_]][lc_m�ojliin� [h^�_[n�

l_]_hnfs�a_lgch[n_^�I[rcgcfc[h[� m__^fcham� %?b[jn_l� 3&+�

Sbcn_*fcjj_^�j_]][lc_m� [fmi� ch]c^_hn[ffs�ojliin� [h^�ecff�

if^_l�m__^fcham�qb_h�m_[l]bcha� `il�\olc_^�m__^m� [lioh^�nb_�

j[l_hn� jf[hn+� Pb_m_�m__^fcha�jl_^[nilm�q_l_�jli\[\fs�

l_mjihmc\f_� `il�nb_�bcab_l�m__^fcha�giln[fcns�]fim_�ni�j[l_hn�

jf[hnm� nb[h�_fm_qb_l_7� m__^fcha�^_hmcnc_m� `il�[ff� mct_�

]f[mm_m�q_l_�bcab_mn�[n� n[jcl�f[nlch_m)� fi][n_^� ,Qnmc^_�i`�

I[rcgcfc[h[�]fogjm�[h^�omo[ffs�\_sih^�2--�g� `lig�j[l_hn�

nl__m+� Eh�[^^cncih)� l[h^igfs�m_f_]n_^�[h^�j[l_hn� nl__m�b[^�

mcgcf[l�^_hmcnc_m�i`� ]f[mm� t_li�[h^�]f[mm� ih_�m__^fcham+

Ll_^[nilm� nb[n� `i]om� ih�bcab�^_hmcns�m__^�il�m__^fcha�

j[n]b_m� mbiof^� ]ih]_hnl[n_�nb_cl�[]ncpcnc_m�h_[l�]ihmj_]c`c]�

[^ofnm+� >inb�I[rcgcfc[h[� m__^m� %?b[jn_l� /&� [h^�m__^fcham�

nb[n�a_lgch[n_�qcnbch�/-�g �i`�j[l_hn� nl__m�q_l_� mo\d_]n� ni�

bcab�jl_^[ncih� l[n_m+� Bil�nb_� f[nn_l)� nb_�^_hmcns�i`� t_li�

]f[mm� m__^fcham� mn[lnm�ion�bcab�qcnbch�[�g_n_l� i`�j[l_hn

BNYZXM]LNM�_R\Q� YNZV R[[RXW� XO�\QN� LXYaZRPQ\� X_WNZ&� 7]Z\QNZ� ZNYZXM]L\RXW� YZXQRKR\NM�_R\QX]\� YNZV R[[RXW&



, -

nl__m)� \on� \s�nb_�_h^�i`� nb_�s_[l� m__^fcha�jl_^[nilm�b[p_�

fiq_l_^�^_hmcnc_m� ni�f_p_fm� fiq_l� nb_h�mcn_m� ;� 2�g �`lig�

[^ofnm� %Bl[aimi�ohjo\fcmb_^�^[n[&+� Pb_� `[]n� nb[n� nb_l_�q[m�

fiq_l�giln[fcns�[n� f[nlch_�mcn_m)� ch�mjcn_�i`� nb_cl�bcab�

^_hmcns�i`� ]f[mm� t_li�[h^�]f[mm� ih_�m__^fcham)� ch^c][n_m� nb[n�

^_hmcns*l_mjihmcp_�jl_^[nilm� [l_�`i]omcha�ih� nb_�gil_�]iggih�

j[l_hn� nl__m� l[nb_l�nb[h�ih� nb_�l[l_l�f[nlch_� nl__m7� En� cm�

[^ofn� ^_hmcns�l[nb_l�nb[h�m__^�il� m__^fcha�^_hmcns�nb[n�

jl_^[nilm� om_�[m�[h� ch^c][nil�i`� `ii^�[p[cf[\cfcns+

O__^�^cmj_lm[f� \s�n[jclm)� [h^�jl_^[nil� `il[acha�j[nn_lhm�

l_mofn_^� ch� fiq_l_^�l_]locng_hn� h_[l�[^ofnm+� Pb_�I[rcgcfc[h[�

[a_�^[n[� mbiq�nb[n� `il�[ff�[a_�]f[mm_m� ^_hmcnc_m�q_l_�go]b�

bcab_l�[n� f[nlch_m�nb[h�[n�j[l_hn� nl__m+� Pb_s�[fmi�mbiq�nb[n�

`il� nbl__�[a_�]f[mm_m� ^_hmcnc_m�q_l_�bcab_l�[n� l[h^ig�mcn_m�

nb[h�\s�j[l_hn� nl__m+� O__^m�oh^_l�j[l_hn� nl__m� [l_�

oh^cmj_lm_^�m__^m)� il� m__^m�gip_^�mbiln� ^cmn[h]_m�\s� li^_hnm�

il�mj[n� ion�\s�ohaof[n_m+� O__^m�oh^_l�]ihnlif� nl__m�

jl_mog[\fs�q_l_�gip_^�nb_l_�\s�li^_hnm)� _mj_]c[ffs� m][nn_l*�

bi[l^cha�[aioncm+� Eh�g[hs�][m_m� n[jcl� f[nlch_m�q_l_� nb_�

]fim_mn� m__^�miol]_)� mi�nb[n� li^_hn� ^cmj_lm[f� l_jl_m_hnm�

m_]ih^[ls�^cmj_lm[f�i`� m__^m�[fl_[^s�gip_^�\s�n[jclm+

=fnbioab�nb_m_� l_mofnm� mojjiln� nb_�F[ht_h*?ihh_ff�gi^_f�

ch� nb_�m_hm_�nb[n� m__^fcha�giln[fcns� cm� bcab_mn� h_[l�j[l_hn�

nl__m� ^o_�ni�nb_�[]ncpcnc_m�i`�^_hmcns�[h^�m__^fcha�mj_]c`c]�

jl_^[nilm)� nb_s�[fmi�mbiq�nb[n� l_]locng_hn� j[nn_lhm�[l_�gil_�

]igjf_r�nb[h�nbim_�^_m]lc\_^�\s� nb_�gi^_f+� O__^fcha�

l_]locng_hn� q[m� fiq_mn� h_[l�j[l_hn� nl__m)� \on� h_cnb_l� m__^m
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hil� m__^fcha�giln[fcns�q[m� ]igjf_n_+� Pbcm� cm� nb_� m[g_�

j[nn_lh� `ioh^�\s�Do\\_ff� %.646)� .65-&� ch�?imn[� Nc][+� Eh�

[^^cncih)� bcab� molpcpilmbcj�[n� hihj[fg�mcn_m�]ih`fc]nm�qcnb�

nb_�jl_^c]ncih�i`� nb_�F[ht_h*?ihh_ff�bsjinb_mcm� nb[n� nb_�

j[nn_lh�i`�giln[fcns�h_[l�j[l_hn� nl__m� ch]l_[m_m� nl__�

^cp_lmcns+� O__^�^cmj_lm[f�\s� n[jclm�]l_[n_^�h_q�bcab*^_hmcns�

]fogjm� i`� m__^fcham�[h^�m[jfcham� [h^�l_^o]_^�mj[]_� `il�inb_l�

mj_]c_m+� Pb_m_�[aal_a[ncihm� ]iof^�_p_hno[ffs�\_]ig_�bcab�

^_hmcns� ]fogjm� i`�[^ofnm� %l[ha_�i`� .0� ni� 0/� [^ofnm� ch� `cp_�

ko[ln_l�b_]n[l_�jfinm� m[gjf_^&+� O__^�jl_^[nilm� ^c^�l_^o]_�

m__^�molpcpilmbcj� %?b[jn_l�/&� [h^�m__^fcha�^_hmcns�[lioh^�

j[l_hn� nl__m)� jin_hnc[ffs�ij_hcha�mj[]_� `il�inb_l�nl__�

mj_]c_m)� \on� ih�[� `il_mn*qc^_�m][f_)� ^cp_lmcns� cm�jli\[\fs�

l_^o]_^�\_][om_�n[jcl�m__^�^cmj_lm[f� ]l_[n_m�h_q�]fogjm�i`�

I[rcgcfc[h[+� Pbom)� nb_�m][f_�[n�qbc]b�ih_�g_[mol_m�^cp_lmcns�

jf[sm�[� ]lcnc][f� lif_� ch�oh^_lmn[h^cha�nb_�^sh[gc]m� nb[n�

[``_]n� ^cp_lmcns� %[m�moaa_mn_^�\s�Pbilchanih�_n� [f+� .65/)� [h^�

O]bojj� .66/&+� Bil�jf[hnm�qbim_�m__^m�[l_�^cmj_lm_^�il�

^_mnlis_^�\s�n_ll_mnlc[f� `loacpil_m� mo]b�[m�n[jclm�[h^�qbcn_*�

fcjj_^�j_]][lc_m)� m][f_*^_j_h^_hn� jb_hig_h[�g[s�\_�gil_�

[jj[l_hn� ch� `il_mnm� momn[chcha� f[la_�p_ln_\l[n_� `loacpil_m�

[h^� m__^�jl_^[nilm+

V_li�]f[mm� m__^fcha�^_hmcnc_m�q_l_�bcab_mn� [n� f[nlch_�

nl__m� \_][om_�n[jclm�^cmj_lm_^� nbiom[h^m�i`� pc[\f_�

I[rcgcfc[h[�m__^m� chni�f[nlch_m+� Pb_s�q_l_�fiq�[n� j[l_hn�

nl__m�\_][om_�gimn� m__^m�nb[n� l_g[ch_^�nb_l_�q_l_�ecff_^�\s�

\lo]bc^�\__nf_m� %?b[jn_l�/&� [h^�qbcn_*fcjj_^�j_]][lc_m
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%?b[jn_lm� 2�[h^�3&+� Pbom)� qbcf_�giln[fcns�i`�I[rcgcfc[h[�

m__^m� [h^� m__^fcham�\_h_[nb�j[l_hnm� cm� hin� ]igjf_n_)� cn� cm�

al_[n_l�nb[h�[n� n[jcl�f[nlch_m)� [h^�_p_h�bcab_l� nb[h�[n�

l[h^igfs�m_f_]n_^�f[la_�nl__m� nblioabion� nb_� `il_mn+� Pbom�

nb_�jl_^c]ncih� nb[n� n[jclm�^cmj_lm_^�m__^m� chni� Äm[`_� mcn_m �

nb[n� [l_�[fmi�aii^�mcn_m� `il�a_lgch[ncih�[h^�l_]locng_hn� chni�

if^_l�jijof[ncih� f_p_fm�q[m� mojjiln_^+

Io]b�i`� nb_�]igjf_rcns� ch�m__^�[h^� m__^fcha�molpcpilmbcj�

j[nn_lhm� l_mofn_^� `lig�nb_�jl_m_h]_�i`�ohaof[n_� `loacpil_m� ch�

nb_� mno^s�[l_[+� Sbcn_*fcjj_^�j_]][lc_m�[l_�^cmn[h]_*�

l_mjihmcp_�m__^�jl_^[nilm�[h^�[l_�l_mjihmc\f_� `il�mig_�i`� nb_�

bcab�giln[fcns�i`� m__^m�[h^� `il�nb_�giln[fcns�i`� m__^fcham�

[lioh^�j[l_hn� nl__m+� Eh�gs� mno^s�nb_l_�q[m�[�bcab_l�

giln[fcns�i`� m__^m�[h^� m__^fcham�[lioh^�j[l_hn� nl__m� l_f[ncp_�

ni�n[jcl�^oha�[l_[m� _p_h�nbioab�\inb�b[^�bcab�m__^�^_hmcnc_m+�

Pbcm� cm�jli\[\fs�\_][om_�qbcn_*fcjm�e_s� ch�ih�[^ofn�

I[rcgcfc[h[�]fogjm+� P[olcm�i]]ol�[m� mifcn[cl_m� [h^�nbom�g[s�

\_�gil_�^c``c]ofn� `il� `il[acha�b_l^m� ni� fi][n_+� Kh_�qiof^�

jl_^c]n� nb[n� nb_�^cm]ip_ls�i`� n[olcm�qiof^�\_�[� l[h^ig�

jli]_mm�[m� nb_�[hcg[fm� m_[l]b� `il�inb_l� `ii^�l_miol]_m+� Bil�

_r[gjf_)� m__^�jl_^[ncih�\s�qbcn_*fcjm�[n� n[jcl�^_`_][ncihm� cm�

jli\[\fs�bcab_l�[n�\olcnct[cm� %]fogjm�i`� \olcnc� j[fgm)�

I[olcnc[� `f_roim[&� nb[h�n[olc� mcn_m� %?b[jn_l�3&+� Sbcn_*fcjm�

_hn_l�\olcnct[cm� ch�m_[l]b�i`�\olcnc� `locn� %Bl[aimi� ch�

jl_mm&)� q[n_l)� go^�bif_m)� micf� chp_ln_\l[n_m� [h^� `cmb�nl[jj_^�

[m� nb_m_�q_nf[h^m�^ls� %j_lm+� i\m+&+� >olcnct[cm� [l_�gofncjf_*�

om_�[l_[m� [h^�_[mcfs� c^_hnc`c_^�\s� nb_�jl_m_h]_�i`�q[n_l�[h^
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, 0

[aal_a[ncihm�i`�\olcnc+� I[rcgcfc[h[� m__^m�^_`_][n_^� nb_l_�

mbiof^�_rj_lc_h]_�jl_^[ncih� f_p_fm� mcgcf[l�ni�nbim_�[n�j[l_hn�

nl__m)� \on� f_mm� nb[h�nb[n�i]]ollcha�[n� f[nlch_�nl__m)� \_][om_�

nb_s�[nnl[]n� `loacpil_m�[h^�al[hcpil_m� `il�nb_�m[g_�l_[mihm�

[m�I[rcgcfc[h[�j[fg�]fogjm+� Pbcm� ch� `[]n�[jj_[lm� ni�i]]ol�

%?b[jn_l� 2&+� R_ln_\l[n_�m__^�jl_^[nilm� ][h�fi][n_�j[n]b_m� i`�

m__^m� fi][n_^�`[l� `lig�j[l_hn�jf[hnm�\on� j_lb[jm� ihfs� c`� nb_s�

i]]ol�ch�[hinb_l�_[mcfs� c^_hnc`c[\f_�]fogj�i`� nl__m�

%\olcnct[cm&)� [m� moaa_mn_^�\s�nb_�l_aof[l�pcmcnm� i`�qbcn_*�

fcjj_^�j_]][ls� ni�I[olcnc[�mq[gjm� %?b[jn_l�3&+

I[hs�mno^c_m�b[p_�n_mn_^�nb_�F[ht_h*?ihh_ff�bsjinb_mcm�

[h^�jli^o]_^�]ih`fc]ncha�l_mofnm+� Eh�H[� O_fp[)� ?imn[� Nc][)�

?f[le�[h^�?f[le� %.651&� `ioh^�nb[n� @cjn_lpr�j[h[g_hmcm�

m__^fcha� molpcpilmbcj� ch]l_[m_^�qcnb�^cmn[h]_� `lig�j[l_hn�

jf[hnm+� Diq_� %.660\&� i\n[ch_^�nb_�m[g_�l_mofn�qcnb�Rclif[�

hi\cfcm� m__^m�[h^�m__^fcham�ih�>?E+� O]bojj� %.66/&� ch�

]ihnl[mn)� `ioh^�nb[n�B[l[g_[�i]]c^_hn[fcm� m__^�molpcpilmbcj�

ch]l_[m_^�qcnb� ch]l_[mcha�[^ofn�^_hmcns+� ?ih^cn� _n�[f+

%.66/&� _r[gch_^�nb_�^cmj_lmcih�i`� 5-� nl__�mj_]c_m�ih� >?E� [h^�

`ioh^�nb[n�gimn� l_]locng_hn� j[nn_lhm�]ih`fc]n_^�qcnb�nb_�

jl_^c]ncihm�i`� nb_�F[ht_h*?ihh_ff�gi^_f)� [m�^c^�_[lfc_l�qile�

\s�Do\\_ff� [h^�bcm�]i*l_m_[l]b_lm� ih�>?E� %Do\\_ff� [h^�Bimn_l�

.654&+� =ff� nb_� mno^c_m�]cn_^�[\ip_�mb[l_^�e_s�

]b[l[]n_lcmnc]m� nb[n�g[s�b[p_� ch`fo_h]_^�nb_cl� l_mofnm7� nb_cl�

`il_mnm�q_l_�mnlihafs�^cmnol\_^� %qcnbch� nb_� f[mn� `_q�

^_][^_m&)� mg[ff� l_gh[hn� `l[ag_hnm� [fgimn� ]igjf_n_fs�

mollioh^_^�\s� `[lgm�il� cgjioh^_^�q[n_l� %Acm_h\_la� .66-&�+� Pb_
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, 1

mno^s�mcn_m�[fmi� f[]e_^�qbcn_*fcjj_^�j_]][lc_m� %H[� O_fp[)

>?E)� O[hn[�Nim[�J[ncih[f� L[le8� j_lm+� ]igg+� @+� ?f[le)� S+�

D[ffq[]bm�[h^�F+� Acm_h\_la)� l_mj_]ncp_fs&)� [h^� f[]e_^� n[jclm�

%H[� O_fp[&� il�b[^�ihfs�[� `_q�n[g_� n[jclm�^_lcp_^� `lig�[�

l_chnli^o]ncih� %>?E&)� [�g[dil�m__^�^cmj_lm_l+� =fnbioab�\inb�

mcn_m�b[p_�]iff[l_^�j_]][lc_m)� nbcm� mg[ff_l�mj_]c_m�b[m� [�

p_ls�^c``_l_hn� mi]c[f� [h^�l[hacha�j[nn_lh�[h^�cm� nbom� hin�

_]ifiac][ffs�_kocp[f_hn� ni�nb_�qbcn_*fcjj_^�j_]][ls� %?b[jn_l

3&+� Eh�[^^cncih)� >?E� [jj_[lm� ni�momn[ch�ohomo[ffs�bcab�

^_hmcnc_m�i`�[aioncm� [h^�j[][m� %=aionc�j[][&� %Aggihm� .651)�

Cf[ht� .66-)� Ogsnb_� .645&+� Pb_m_� `[]nilm� [h^�g_nbi^ifiac][f�

^c``_l_h]_m)� mo]b�[m� nb_�m][f_�[n� qbc]b�m__^�^cmj_lm[f�q[m�

mno^c_^)� ]iof^�b_fj�_rjf[ch�nb_�^cm]l_j[h]s� ch� l_mofnm�

\_nq__h�nb_�mno^c_m+� E`�ih_�_r[gch_m�nb_�^cmnlc\oncih� i`�

f[la_�[^ofn� nl__m�[n� >?E)� ih_� `ch^m�nb[n�g[hs�mj_]c_m� i]]ol�

ch� ]ihmj_]c`c]�]fogjm� %Pbilchanih�_n�[f+� .65/&+� Oig_�i`� nbcm�

]fogjcha�jli\[\fs�l_`f_]nm�_[lfc_l� chn_l[]ncihm� \_nq__h�

n[jclm)� qbcn_*fcjm�inb_l�\cinc]� `[]nilm� [h^�nl__m)� [n� nb_�

ncg_�qb_h�nb_�nl__m�q_l_�m__^m�il�m__^fcham�[h^�ohaof[n_�

^cp_lmcns�q[m�bcab_l�[n� >?E+

Ni^_hnm� [l_� cgjiln[hn� m_]ih^[ls�^cmj_lm_lm� i`� m__^m�

[fl_[^s�^cmj_lm_^�\s� n[jclm� %?b[jn_lm� 0)� 1� [h^� 2&+� Pb_s�

l_gip_�m__^m�^_`_][n_^�\s�n[jclm)� [h^�a_h_l[n_�[� m_]ih^[ls�

m__^�mb[^iq�qbc]b�l_mofnm� ch�bcab_l�m__^fcha�[h^�m[jfcha�

^_hmcnc_m� nb[h�nbim_� `ioh^�[lioh^�j[l_hn� nl__m+� Sbcn_*fcjj_^�

j_]][lc_m� [fmi� `il[a_� ch�n[jcl� `_]_m)� \on� nb_s�[l_�g[chfs�

m__^�jl_^[nilm+� cPcom�qb_h� li^_hnm�gip_�m__^m� `lig�n[jcl� `_]_m
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nb_s�jlipc^_�[� ^_`chcn_�l_jli^o]ncp_�[^p[hn[a_� ni� nb_�jf[hn�

\_][om_� nb_m_�m__^m� _m][j_�^_mnlo]ncih�\s�qbcn_*fcjj_^�

j_]][lc_m+� Eh� nb_�j[mn� li^_hnm�[fmi�g[s�b[p_�\__h� cgjiln[hn�

m_]ih^[ls�^cmj_lm_lm�i`� m__^m� `clmn� ^cmj_lm_^�\s�Cigjbinb_l_m�

il�inb_l� f[la_�_rnch]n� Lf_cmni]_h_�g[gg[fm� %F[ht_h� .65/\&+�

P[jclm�[h^�li^_hnm� ]ihncho_�[h� chn_l[]ncp_�^cmj_lm[f� msh^lig_�

nb[n�\_h_`cnm�I[rcgcfc[h[+� \on�ih_�jli\[\fs� chcnc[n_^�\s�

n[jclm+� Ono^c_m�i`� _]ifiac][f� chn_l[]ncihm� ch�nlijc][f�

`il_mnm�gcmmcha� f[la_�g[gg[fm�[^^�ni�nb_�^c``c]ofns�i`�

^_]cjb_lcha�[fl_[^s�]igjf_r� chn_l[]ncihm� %F[ht_h�[h^�I[lnch�

.65/&+
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>J`RVRURJWJ� CNNMURWP� JWM� CJYURWP� 2PN� RW� HJJZJ

Bca+� 0*.7� Pb_�g_[h�^_hmcns�[h^�O+A+� i`�I[rcgcfc[h[�m__^fcham
[h^�m[jfcham�j_l�./24�g/� ko[^� %/-�g �l[^com&� [n� n[olc*f[nlch_�
%J:/2&)� l[h^igfs*m_f_]n_^�hihf[nlch_� %J:/2&� [h^�I[rcgcfc[h[�
j[l_hn� nl__m� %J:/2&+
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P[\f_�0*.+� Pb_�hog\_l�i`�I[rcgcfc[h[�[^ofnm�qcnbch� 2--�
g_n_lm� i`� mno^s�mcn_m� ch�nb_�nbl__� mcn_� nsj_m+

Jog\_l�i`� mcn_m�qcnb�J�
� Ji+� i`� [^ofnm

Jih*
H[nlch_� L[l_hn

J Y � Pl__Y
-� .1� .5� -
.� 0� /� .
/� 0� . .
0� -� /� /
1� . / � /
2� 0� -� .
3� ni�/-� -� -� .2
Qhehiqh� !� . - � -

Oogg[ls�On[ncmnc]mZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ
Pin[f�=^ofnm� L_l�Ocn_�Psj_� /5� .5� /-.
I_[h�Ji+� j_l�Ocn_�Psj_� .+./� -+4/� 5+-1
OA� -+02� -+/4� -+6.

P[\f_� 0*/7� Lli\[\cfcns�p[fo_m� `il�I[rcgcfc[h[� m__^fcha
^_hmcns�]igj[lcmihm�[giha�n[olc*f[nlch_)� hihf[nlch_�[h^�
I[rcgcfc[h[�j[l_hn� nl__m+� Jihmcahc`c][hn� ]igj[lcmihm�[l_� ch�
\if^�hog\_lm)� [ff�inb_lm�[l_�mcahc`c][hn� [n�j�9� -+-2+

L*R[fo_m� `il�=gih[*Ocn_�?igj[lcmihm�
OAA@HEJC� P[olc�pm+� P[olc�pm+� I[rcgcfc[h[
=CA� N[h^ig� I[rcgcfc[h[)� pm+� ?ihnlif

- -+--06 -+--/3 -�+5614
. -+---6 -+---. -�+0-55
/ -+-.40 -+---. -+-01-
0 -+--2- -+---. -+--62
1 -+---4 -+---. -+-/35
2 -+--.. -+---. -+026.
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Ehnli^o]ncih

Diffcha� %.653)� .66/&� b[m� moaa_mn_^� nb[n� [� mg[ff� hog\_l�

i`� jf[hn)� [hcg[f� [h^�[\cinc]�jli]_mm_m�qcnb�j[lnc]of[l�mct_m�

[h^� l[n_m�i`�[]ncpcns�g[s�mnlo]nol_�n_ll_mnlc[f� \cig_m�ip_l�

p[lciom� n_gjil[f� [h^�mj[nc[f� m][f_m+� Pb_m_�mnlo]nolcha�

jli]_mm_m�jli^o]_�[� f[h^m][j_�qcnb�  fogjs'� a_ig_nlc_m)�

n_gjil[f� `l_ko_h]c_m�il�j_lci^c]cnc_m)� ]ill_mjih^cha�ni� nb_�

mct_�[h^�ncg_�]b[l[]n_lcmnc]m�i`�nb_�ila[hcmgm� il�jli]_mm_m�

nb[n� ]l_[n_�nb_g+� A[]b�fogj�il�^cm]l_n_�aliojcha�ch�[� msmn_g�

b[m� [�j[lnc]of[l�l[ha_�i`�al[ch� mct_m� ch� mj[]_�[h^�ncg_)� [h^�

j[lnc]of[l�mct_m)� chn_l*i\d_]n� ^cg_hmcihm� [h^� `l[]n[f�

^cg_hmcihm�qcnbch�nb[n� l[ha_+� D_l_� E�om_�nbcm� m[g_�[jjli[]b�

ch�[h�_``iln� ni�oh^_lmn[h^�nb_�jli]_mm_m� nb[n� mnlo]nol_� nb_�

^cp_lmcns�i`� nlijc][f� `il_mn� jf[hnm+� >_][om_�g[hs�nlijc][f�

nl__�mj_]c_m�i]]ol� ch�[�j[n]bs� %]fogj_^&� ^cmnlc\oncih�

%Do\\_ff� .65-)� H_cab�_n�[f+� .660)� Pbilchanih�_n� [f+� .65/&)� cn�

cm� [jjlijlc[n_� ni�[me�qb_nb_l�nbcm�j[n]bch_mm� nii� cm� l_aof[l�

[h^� m][f_*^_j_h^_hn+

Oj_]c`c][ffs)� E� ]ihmc^_l�nb_�ko_mncihm7� .&� Em� nb_l_�

fogjch_mm� il�^cm]ihnchocns� ch�nbcm� msmn_g�[m�jl_^c]n_^�\s�

Diffcha� %.66/&)� /&� qb[n� [l_�nb_�jli]_mm_m� nb[n� jli^o]_�nb_m_

20
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fogjm� il�^cm]ihnchocnc_m�[h^�0&� qbs�mig_� ch^cpc^o[fm� i]]ol�[m�

mifcn[cl_m� [h^�inb_lm� ch�bcab�^_hmcns� ]ihmj_]c`c]�

[aal_a[ncihm<

@igch[hn� m__^�jl_^[nilm� [h^�^cmj_lm_lm� ch�J_inlijc][f�

gicmn� `il_mnm� i]]ol�ch�[�l[ha_�i`� mct_m� `lig�p_ls� f[la_�

ohaof[n_m� %n[jclm)� P[iclom� mj+)� /2-*0--� Ga8� qbcn_*fcjj_^�

j_]][lc_m)� P[p[mmo�j_][lc+� 0-*1-� Ga&� nblioab�gc^*mct_�

ohaof[n_m� %]iff[l_^�j_]][lc_m)� P[p[mmo�n[c[]o+� .-*/2� Ga8� [h^�

f[la_� li^_hnm� mo]b�[m�@[mpjli]n[� mj+)� 1� Ga&)� ni� mg[ff�

li^_hnm+� Pb_�gip_g_hn� [\cfcnc_m)� big_�l[ha_m� [h^�hog\_l�i`�

m__^m� cha_mn_^�j_l� `__^cha�mcn_� `il�nb_m_�[hcg[fm�[l_�

^cl_]nfs� ]ill_f[n_^�qcnb�nb_cl�\i^s�mct_m)� qbcf_�nb_cl�

fiha_pcns�[h^�jijof[ncih�^_hmcnc_m� [l_� chp_lm_fs�]ill_f[n_^�

%Acm_h\_la� .65.)� Ni\chmih�[h^�N_^`il^� .653&+� Pb_m_� `[]nilm�

f_[^�ni�m_p_l[f� jl_^c]ncihm� [\ion� nb_�^_hmcnc_m� i`�

]ihmj_]c`c]� nl__�j[n]b_m� nb[n� ][h�\_�]l_[n_^�\s�^cmj_lm_lm�

[h^�gi^c`c_^�\s�jl_^[nilm)� [h^�[\ion� nb_� ncg_� `l[g_�^olcha�

qbc]b�j[n]b_m� ][h�\_�g[chn[ch_^�il� l_jf_hcmb_^+� Bclmn)�

]_ln[ch�^_hmcnc_m�qcff� \_�gil_� fce_fs� ni�i]]ol)� [h^� nb_m_�

qcff�j_lmcmn� nblioab�ncg_+� Bil�_r[gjf_)� fiq�^_hmcns�j[n]b_m)�

qb_l_� fcnnf_� nbchhcha� nblioab� chnl[mj_]c`c]�]igj_ncncih�

i]]olm)� qcff� \_� `cr_^�il�]ihmn[hn� nblioab�ncg_+� O_]ih^)�

chcnc[ffs�bcab�^_hmcns�j[n]b_m�qcff� nbch�ion� nblioab�ncg_)�

\on� qcff� \_�g[chn[ch_^�[m� l_f[ncp_fs�bcab�^_hmcns�aliojcham�

l_f[ncp_� ni�nb_�inb_l�j[n]b_m� c^_hnc`c_^+� Pbcl^)� p_ls�bcab�

^_hmcns�j[n]b_m�g[s�^cm[jj_[l)� \_][om_�nb_m_�^_hmcnc_m� [l_�

mioabn� ion� \s� m__^�[h^� m__^fcha�jl_^[nilm+
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E� n_mn_^�nb_m_�jl_^c]ncihm�\s�_r[gchcha�nb_� fogj�j[nn_lh�

%c+_+)� ]fomn_lcha�i`�^_hmcns�^[n[&� _rbc\cn_^�\s� m__^fcha)�

m[jfcha�[h^�[^ofn� ^_hmcnc_m�i`� nb_�j[fg�I[rcgcfc[h[�g[lcj[�[n�

nbl__�mcn_�nsj_m+� C@6(�g[lcj[� cm� [� f[la_� mo\*][hijs�ni�][hijs�

j[fg�]iggih�nblioabion� =g[tihc[� %G[bh�[h^�^_�Cl[hpcff_� .66/)�

L_m]_� .652&+� =aal_a[ncihm�i`� m__^m�[h^�m__^fcham� [l_�jli^o]_^�

\s� nb_�mcgofn[h_iom� lcj_hcha�i`� f[la_�`locn� ]lijm� nb[n�^lij�

\_h_[nb�nb_�j[l_hn� nl__)� [h^�\s� nb_�^_`_][ncih�i`� f[la_�

hog\_lm�i`�m__^m�[n� l_j_[n_^fs�om_^�n[jcl�f[nlch_� mcn_m�

%?b[jn_l�/&+� Pb_m_�[aal_a[ncihm�[l_�mo\m_ko_hnfs�[nn[]e_^�\s�

jl_^[nilm� mo]b�[m�\lo]bc^�\__nf_m)� li^_hnm)� qbcn_*fcjj_^�

j_]][lc_m� [h^�]iff[l_^�j_]][lc_m+� Pb_�[^ofn� nl__m� `l_ko_hnfs�

i]]ol� ch�j[n]b_m�i`�[n� f_[mn� [�b_]n[l_� ch�[l_[)� [m� E�

^cm]ip_l_^�^olcha� .23�biolm�i`� `fscha�ip_l�nb_� `il_mn+� E�

^_`ch_^�[h�[^ofn�j[n]b�[m�[hs�[aal_a[ncih�qcnb�[�^_hmcns�i`�

.0� il�gil_�nl__m�j_l�ko[ln_l�b_]n[l_�jfin)� \[m_^�ih� nb_�

^cmnlc\oncih�i`� hog\_lm�i`� ch^cpc^o[fm� `ioh^� ch� l[h^igfs�

]bim_h�j[n]b_m� m[gjf_^�qcnb�l[h^igfs�jf[]_^�ko[ln_l�b_]n[l_�

jfinm+

I_nbi^m+� Ono^s�Oj_]c_m� [h^�Ono^s�Ocn_

Ono^s�Ocn_�[h^�@[n_m

Pbcm� mno^s�niie�jf[]_�ih�I[l[][� Emf[h^�A]ifiac][f�

N_m_lp_)� [h� ..-)---�b[�[l_[� ]igjim_^�i`�ih_�3-� \s�/2� eg�

cmf[h^�[h^�inb_l�mg[ff_l� cmf[h^m� ch�nb_�Ql[lc]i_l[�Ncp_l)
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Nil[cg[)� >l[tcf� %0Å//$J�3.$/3$S&+� Pb_� `il_mnm� [l_�

oh^cmnol\_^�[h^�]ihncaoiom�qcnb�nbim_�i`� al_[n_l�=g[tihc[+

Pb_�mno^s�mcn_�[h^�mj_]c_m�[l_�^_m]lc\_^� ch�^_n[cf� ch�?b[jn_l�

/+� Pb_�.H+�g[lcj[�m__^fcha�[h^�m[jfcha�^[n[�q_l_� ]iff_]n_^�

`lig�K]ni\_l�ni�@_]_g\_l�.66/+

Lf[hnm

E� ]iff_]n_^�^[n[�ih�I[rcgcfc[h[� m__^fcha)� m[jfcha�[h^�

[^ofn�[\oh^[h]_� `lig�nbl__�mcn_�nsj_m7� /2�l[h^igfs�m_f_]n_^�

ǹ +� g[lcj[�[^ofnm� nb[n�jli^o]_^� `locn� ch� .66.� %[ff� fi][n_^�

qcnbch�l[h^igfs� m_f_]n_^�]ihmj_]c`c]�j[n]b_m&8� /2� n[jcl�

f[nlch_m� [lioh^�n[olc� nl__m� %?iol[n[lc�gofnc`fil[7�

H_]snbc^[]_[_&)� .6�i`� nb_g�fi][n_^�gil_� nb[h�2--�g �`lig�

I[rcgcfc[h[�j[n]b_m)� 0�gil_�nb[h�/--�g �`lig�j[n]b_m)� [h^�nb_�

l_g[chcha�nbl__�]fim_l�nb[h�/--�g �ni�j[n]b_m8� [h^�/2� l[h^igfs�

m_f_]n_^�hihf[nlch_*hihj[fg�_g_la_hn� nl__m� fi][n_^�gil_�nb[h�

3-�g� `lig�n[olc*f[nlch_m�[h^�nb_�m[g_�^cmn[h]_m� [m� nb_�

f[nlch_m� `lig�I[rcgcfc[h[�j[n]b_m+� Pbl__�ni� `iol� nl__m�q_l_�

m[gjf_^�j_l�^[s+� @_n[cfm�ih�nb_�l[h^igct[ncih�i`� mno^s�

jf[hnm�[l_�acp_h�ch�?b[jn_l�0+� Pb_�m_]ih^�[h^�nbcl^�mcn_�

nsj_m�b[^� `_q�ni�hi�[^ofn�I[rcgcfc[h[� ch� nb_�pc]chcns+� =ff�

m__^fcham)� m[jfcham�[h^�[^ofnm�q_l_�]iohn_^�qcnbch�]ih]_hnlc]�

]cl]f_m� %`iol� 2�g�l[^c[f� ch]l_g_hnm&� ni�[�^cmn[h]_�i`� /-�g�

`lig�nb_� nl__�nlohe+� Pi�_hmol_�[]]ol[]s� ch�]iohncha)� E� lij_^�

i``� nb_�/-�g�l[^com� [l_[� chni� ./� _ko[f�j[lnm+� A[]b�j[ln�q[m�

nb_h�m_[l]b_^�\s�nqi�il�nbl__�j_ijf_�q[fecha�[\l_[mn+

Fop_hcf_�I[rcgcfc[h[� ch^cpc^o[fm�q_l_�]f[mmc`c_^� chni� `iol
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ehiqh�[a_�aliojm� %-).)� /)� [h^�0� s_[l�if^&� [h^� nbl__� mct_�

]f[mm_m� %l_`_ll_^�ni�[m�1� [h^�2�s_[l�if^� m[jfcham)� [h^�[^ofn�

nl__m&+� Pb_�]lcn_lc[� `il�m_j[l[ncha�[a_�]f[mm_m� [l_�^_m]lc\_^�

ch�?b[jn_l�0+� Pb_� t_li�s_[l�m__^fcha�^[n[�q_l_�hin� om_^�ch�

nb_�[h[fsmcm�^_m]lc\_^�\_fiq�\_][om_�m__^m� b[^�hin�s_n�

]igjf_n_^�nb_cl�a_lgch[ncih�]s]f_�[h^�nbom� E� ]iof^�hin�

[]]iohn� `il�jl_*a_lgch[ncih�giln[fcns+

Hogj�Amncg[ncih

Eh�il^_l� ni�[jjfs�Dicfcha$m� %.66/&� c^_[m� i`� cgjiln[hn�

m][f_m�i`� []ncpcns)� [�hip_f� n[]n�q[m� n[e_h� ni�[h[fst_� nb_�

^[n[+� E� om_^�[�p_lmcih�i`� nb_�  e_lh_f� _mncg[nil'� i`� ^[n[�

^_hmcns� %Ocfp_lg[h� .653)� ?b[g\_lm)� _n� [ f +� .650&� l_`ch_^�\s� L+�

I[ljf_m)� i`� nb_�=lnbol�I[lmb[ff�?igjon_l� H[\)� Qhcp_lmcns�i`�

Bfilc^[)� ni�m_[l]b� `il�]ihmcmn_hn� ]fomn_lm� [gihamn�^[n[�m_nm�

i`�I[rcgcfc[h[� m__^fcha�^_hmcnc_m+

Pb_�e_lh_f� _mncg[nil� % e_lgch[nil &� jli^o]_m� [� mg_[l_^�

bcmnial[g�i`�^[n[�^_hmcns7� Bcaol_� 1*.� cm� [� mn[h^[l^�bcmnial[g�

i`� nb_�^_hmcns�i`� `clmn�s_[l� m__^fcham� =h� chn_lp[f� cm�

^_`ch_^�ip_l�nb_�m__^fcha*^_hmcns*[rcm� %m&� qbc]b�]igjf_n_fs�

_h]igj[mm_m�nb_�i\m_lp_^�^[n[)� lbcm� ch`ilg[ncih� cm� om_^�ni�

jli^o]_�[� mg_[l_^�bcmnial[g� %Bca+� 1*/&+� =n� _[]b�ch]l_g_hn[f�

fi][ncih�[fiha�nb_�m__^fcha*^_hmcns*[rcm� nb_� `l_ko_h]s�i`�

i]]oll_h]_� %i`� i\m_lp_^�^_hmcnc_m&� cm� ][f]of[n_^� %`%m&&+�

Scnbch�[�qch^iq� %nb_�l[ha_�i`�ohcnm�qcnbch�qbc]b�^[n[�

^_hmcnc_m� [l_�][f]of[n_^&� il� chn_lp[f� %i`�qc^nb�b&� nb_�

q_cabn_^� `l_ko_h]s� cm� ][f]of[n_^�[m
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c } ) = m : c

<"T#/S+%1*M",#I!#� &)7.;,�
W-� ')$#&%(#

qb_l_�Oc�^_hin_m�nb_�cnb�^[nog�ch�nb_�^[n[*m_n� [h^�S �cm� nb_�

q_cabn_^� %\s�nb_�]imch_� `oh]ncih&� `l_ko_h]s� `oh]ncih+� D_l_�

`l_ko_h]s� cm�^_`ch_^�[m�[�]imch_� `oh]ncih�\on� _cnb_l�]ihmn[hn�

il�hilg[f� `oh]ncihm� ][h�\_�om_^+� Pb_� ch]l_g_hn� %^m&� [fiha�

nb_�m__^fcha*^_hmcns*[rcm�gomn�\_� `chcn_� %@m&� `il�]igjon_l�

]igjon[ncih�s_n�gomn�\_�mg[ff+

E� _r[gch_^�[�p[lc_ns�i`�qch^iq�qc^nbm� %b&)� _[]b�

jlipc^cha�[� mo]]_mmcp_fs�]i[lm_l�pc_q�i`� nb_�^[n[+� I[ljf_m�

]l_[n_^�[�jlial[g�nb[n� c^_hnc`c_m� chn_lp[fm�[fiha�nb_�

m__^fcha*^_hmcns*[rcm� ]ihn[chcha�]igj[l[ncp_fs�g[hs�^[n[�

jichnm�[m� ]fomn_lm� %fogjm&)� cahilcha�[hs�]fomn_l�]ihn[chcha�

f_mm� nb[h� nqi�^[n[�jichnm+� Pb_�jlial[g�nb_h�mogg[lct_m�

]fomn_lm�ip_l�gofncjf_�^[n[*m_nm� mi� nb[n� nb_�]ihmcmn_h]s�i`�

]fomn_l�jf[]_g_hn� %fogjcha&� ][h�\_�_p[fo[n_^� %_+a+)� nb_�^[n[�

`lig�nb_� mg_[l_^�^cmnlc\oncihm�[m� ch�Bcaol_�1*/� [l_�

mogg[lct_^�[m� ch�Bcaol_�1*0+&+� E`� ]fomn_lm� [h^�mj[lm_*�

chn_lp[fm� i]]ol�ip_l�nb_�m[g_�l[ha_�i`� m__^fcha*^_hmcnc_m� ch�

gofncjf_�^[n[*m_nm� %nl__m�il� mcn_m&)� nb_h�j[nn_lh�b[m� \__h

BNYZXM]LNM�_R\Q� YNZV R[[RXW� XO�\QN� LXYaZRPQ\� X_WNZ&� 7]Z\QNZ� ZNYZXM]L\RXW� YZXQRKR\NM�_R\QX]\� YNZV R[[RXW&



- 1

_mn[\fcmb_^+� Jin_�nb[n� [� fogj� cm� [�j_lmcmn_hn� il�l_j_[n_^fs�

i]]ollcha�aliojcha�^_`ch_^�\s�nb_�jlial[g+

Amm_hnc[ffs)� nb_h)� nb_�jlial[g�c^_hnc`c_m� nb_�qch^iq�

qc^nb�il�m][f_�[n�qbc]b�j[nn_lh�cm�pcmc\f_+� Sc^_l�qch^iqm�

^_mnlis�j[nn_lh�\s�[aal_a[ncha�^[n[)� mg[ff_l�qch^iqm� ^_mnlis�

cn� \s� mo\^cpc^cha�cn� nii�`ch_fs+� En� cm� nb_h�oj�ni�nb_�

l_m_[l]b_l�ni� c^_hnc`s�\cifiac][f�jli]_mm_m� nb[n�[l_�[]ncha�

ih� nbcm� m][f_�[h^�]l_[ncha�nb_�j[nn_lh+

N_mofnm

Pin[f� ^_hmcnc_m�i`� m__^fcham�[h^�m[jfcham� j_l�[l_[�i`� /-�

g�l[^com� l[ha_^� `lig�/1-�ni� 353�[n� f[nlch_m)� `lig�13� ni� 200�

[n� j[l_hnm)� [h^� `lig�2/� ni�212�[n� hihf[nlch_�nl__m)�

l_mj_]ncp_fs+� =ff� l_jfc][n_m�qcnbch�[ff� mcn_�nsj_m�b[^�

m__^fcham�i`�[ff� [a_�[h^�mct_�]f[mm_m+

Pb_� n[jcl� f[nlch_m� %Ocn_�.&� b_f^�gil_� fogjm�ip_l�[�

bcab_l� l[ha_�i`� m__^fcha�[h^�m[jfcha�^_hmcnc_m� nb[h�^c^�nb_�

j[l_hn� nl__m� %Ocn_� 0&)� qbcf_� nb_�]ihnlif� mcn_m� %Ocn_� /&� q_l_�

chn_lg_^c[n_�\_nq__h�nb_�nqi� %Bcam+� 1*0)� 1*1� [h^�1*2&+

@_hmcns� fogjm�q_l_�a_h_l[ffs� fimn� ch�nb_�nl[hmcncih� `lig�

sioha_l�ni�if^_l�jf[hnm)� \on� nb_m_�nl_h^m�q_l_�gil_�

jlihioh]_^�[n� ]_ln[ch� mcn_m+� =n� f[nlch_m)� bcab�^_hmcns� fogjm�

q_l_� fimn� ch�nb_�jlial_mmcih� `lig�nb_�ih_�ni�nb_�nqi�[h^�

nbl__�s_[l�]f[mm_m� %`lig�/1-*/3-� ni� .0-*.1-� ni� 5-*..-� m[g_*�

[a_� ch^cpc^o[fm�j_l�mcn_)� l_mj_]ncp_fs)� Bca+� 1*0&+� Pb_s�

l_g[ch_^�]ihmcmn_hn�\_nq__h�nb_�nbcl^�[h^� `iolnb�s_[l� ]f[mm_m�

%52*..2&)� \on� ^_]fch_^�ni�[�gc^*^_hmcns� fogj� %/-*3-&� ch� nb_
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. (

`c`nb�s_[l�jf[hnm+� =n� nb_�hihf[nlch_*]ihnlif� mcn_m)� nb_�

bcab_mn� ^_hmcns� fogjm� q_l_�[fmi� fimn� ch� nb_�jlial_mmcih� `lig�

`clmn� ni� m_]ih^� s_[l� m__^fcham� %/--*//-�ni� 52*..-�

l_mj_]ncp_fs&8� biq_p_l)� nb_� fogjm� ch� nb_� nqi)� nbl__)� `iol� [h^�

`cp_� s_[l� jf[hnm� ]b[ha_^�fcnnf_� %4-*..-)� Bca� 1*1&�+� =n� j[l_hn�

nl__m)� nb_� fiq_l�^_hmcnc_m�[lioh^�nb_�nlohe�[jj_[l�ni�

g[chn[ch�nb_gm_fp_m�nblioab�ncg_� %Bca� 1*2&�+� Bil�bcab� ^_hmcns�

fogjm)� biq_p_l)� nb_�j[nn_lh� cm� mig_qb[n� mcgcf[l� ni�inb_l�

mcn_m)� qcnb�nb_� bcab_l�^_hmcns� fogjm� ^lijjcha�i``� `lig�nb_�

`clmn� ni� m_]ih^� s_[l�jf[hnm� %.32*.6-� ni� 12*22)� l_mj_]ncp_fs&)�

[h^�nb_�gc^*ni*fiq�^_hmcns� fogjm� %^_hmcnc_m�i`� 12�ni� 4-&�

l_g[chcha� ]ihmn[hn� `lig�nb_� nqi)� ni� nbl__� [h^� `cp_� s_[l�

]f[mm_m+� Bil�nb_� `iolnb�s_[l�]f[mm� nb_l_� cm�ihfs�[� mchaf_)�

fiq�^_hmcns� fogj� %2*/2&+

=�pcmo[f� ]igj[lcmih�i`� nb_� ^[n[� `il�_[]b� s_[l�il� mct_�

]f[mm� [giha� mcn_m� l_p_[fm�nb_� `iffiqcha� ]ihnl[mnm� %Bcam+� 1*3�

nblioab� 1*.-&�+� H[nlch_� mcn_m� mojjiln_^�gil_� fogjm� [n� bcab_l�

^_hmcnc_m� nb[h�^c^�j[l_hn� nl__� mcn_m)� [h^�nb_�hihf[nlch_*�

]ihnlif� mcn_m� b_f^� fogjm�i`� chn_lg_^c[n_� ^_hmcns� ]igj[l_^�ni�

nb_� nqi�inb_l� mcn_� nsj_m+� Pb_�ih_� s_[l�if^�m__^fcham� [n�

f[nlch_m� alioj_^� chni� `cp_�^_hmcns� fogjm)� nbl__� gc^*^_hmcns�

%3-� ni� .2-&� [h^�nqi�bcab�^_hmcns� %/--� ni� /32&� %Bca� 1*3&+� Pb_�

hihf[nlch_� mcn_m� mojjiln� ih_�il� nqi�bcab�^_hmcns� fogjm� %/--~�

//-)� qcnb�j_lb[jm�[� m_]ih^�[n� .3-*.5-&)� nqi�gc^*^_hmcns� fogjm�

%12*5-)� [h^�42*62&� [h^�[� fiq�^_hmcns� fogj� %.-*/2&+� Pb_�

j[l_hn� nl__m� [fmi�mojjiln� [� fiq�^_hmcns� fogj� %-*1-&)� nqi�gc^
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^_hmcns� %3-*5-� [h^� .--*./-&)� [h^�ih_�[fgimn� bcab�^_hmcns� fogj�

%.32*.52&+

Pb_�hog\_l�i`�^_hmcns� fogjm� ^_]l_[m_�^l[g[nc][ffs� `lig�

nb_� `clmn� ni�m_]ih^�s_[l�jf[hnm� [n� [ff� mcn_m� %Bca+� 1*3�ni� 1*

4&+� Pb_� f[nlch_m� hiq�bif^�ihfs�nqi�gc^*^_hmcns� %2-*42� [h^�

.0-*.1-&)� [h^�ih_� fiq� %02*12&� ^_hmcns� fogjm+� Pb_�hog\_l� i`�

fogjm�[n� nb_�hihf[nlch_� [h^�j[l_hn� mcn_m� q[m� l_^o]_^�ni� nqi�

_[]b)� ih_� fiq� %0-*22&� [h^�ih_�gc^� %52*.-2&� [n� nb_� `ilg_l)�

[h^�ih_� fiq� %.-*0-&� [h^�ih_� gc^� %2-*32&� ch�nb_� f[nn_l+� Pbcm�

j[nn_lh� l_g[chm� a_h_l[ffs�nb_� m[g_� `il�nbcl^�s_[l�jf[hnm)�

_r]_jn� `il� nb_�ih_�gc^�^_hmcns� fogj�^cpc^cha� chni�nqi�gc^�

^_hmcns� fogjm�[n� hihf[nlch_*mcn_m� %Bca+� 1*5&+� Bil� nb_� `iolnb�

s_[l�jf[hnm�nb_� fogj�j[nn_lh� l_g[chm�a_h_l[ffs�nb_� m[g_� [m� ch�

nb_� nbcl^�s_[l)� _r]_jn� nb[n� j[l_hn� mcn_m� hiq�bif^�ihfs�[� fiq�

^_hmcns� fogj� %Bca� 1*6&+� Eh� ]ihnl[mn� ni�nb_�j_lmcmn_hn� fogj�

j[nn_lh�^_m]lc\_^� `il� m_]ih^)� nbcl^�[h^� `iolnb� s_[l�jf[hnm)�

`il� `c`nb�s_[l�jf[hnm� nb_� f[nlch_�bif^m�ihfs�[� fiq�^_hmcns�

fogj� %/-*22&)� qbcf_� nb_� hihf[nlch_� mcn_m� mojjiln� [� fiq� 9/-~�

1-&� [h^�gc^*^_hmcns� fogj� %32*62&)� [m�^i�nb_�j[l_hn� mcn_m� %2*�

02)� [h^� 3-*42&� %Bca+� 1*.-&+

Pb_� j[nn_lh� i`�[^ofn� ^_hmcns� fogjm� ^c``_lm� l[^c][ffs�

`lig�nb_� m__^fcha�[h^� m[jfcha�aliojm+� Pb_� f[nlch_m� bif^� ihfs�

[�p_ls� fiq� fogj�i`� -*.)� [m� ^i_m� nb_� hihf[nlch_� mcn_m� %Bca+

6&+� Diq_p_l)� nb_�j[l_hn� nl__� mcn_m� bif^�nqi�^_hmcns� fogjm)�

ih_� [n� 1*.-�[h^�[hinb_l� [n� .5*/-+
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@cm]ommcih

Pb_� e_lgch[nil�jlial[g�l_p_[f_^�nb[n� nb_l_� cm� fogjch_mm�

ch�d̀]H+�g[lcj[� m__^fcha)� m[jfcha�[h^�[^ofn� ^_hmcnc_m� []limm�

ncg_� %[a_� ]f[mm_m&� [h^� f[h^m][j_m+� En� ^cmnchaocmb_^� fogjm� i`�

fiq)� g_^cog�[h^�bcab�^_hmcnc_m+� =m�jl_^c]n_^)� ihfs� mj_]c`c]�

^_hmcnc_m� i]]oll_^�[h^� l_g[ch_^�]ihmn[hn� nblioab�ncg_)�

ch^c][n_^�\s�nb_� nqi�ni� `cp_� s_[l�]f[mm� fogj�j[nn_lh� [n�

]ihnlif� [h^�j[l_hn� nl__m+� Pb_� m_]ih^�jl_^c]ncih�nb[n� bcab�

^_hmcns� fogjm� qiof^�^_]l_[m_� ch� ^_hmcns�nblioab� ncg_)� \on�

qiof^�\_�g[chn[ch_^�[m� l_f[ncp_fs�bcab�^_hmcns� fogjm� l_f[ncp_�

ni�nb_� inb_l� fogjm� c^_hnc`c_^�q[m�[fmi�mojjiln_^)� $iq�[h^�

g_^cog�^_hmcns� fogjm� q_l_�g[chn[ch_^� ch� nb_� nl[hmcncih� ni�

if^_l� [a_,mct_� ][n_ailc_m)� qbcf_�bcab�^_hmcns� fogjm� a_h_l[ffs�

q_l_� fimn� %_+a+� f[nlch_� nl__m&+� Pb_� bcab_mn� ^_hmcns� fogjm�

i]]oll_^�[n� f[nlch_m)� [h^�ni�[� f_mm_l�^_al__� [n� hihf[nlch_*�

]ihnlif� mcn_m)� _p_h� nbioab�gil_� m__^m� `[ff� [lioh^�j[l_hn�

jf[hnm� nb_h�[l_� ^cmj_lm_^�ni� f[nlch_m� %?b[jn_l� /&+� Diq_p_l)�

D'+�g[lcj[� m__^m� ^cmj_lm_^�\s�n[jclm� _rj_lc_h]_� al_[n_l�

molpcp[f� nb[h� nbim_� l_g[chcha�\_h_[nb�j[l_hn� nl__m� %Bl[aimi�

.660&+� =h� oh_rj_]n_^� l_mofn� q[m� nb_�jl_m_h]_�i`� bcab� ^_hmcns�

fogjm� [lioh^�hihf[nlch_*]ihnlif� nl__m�[h^�j_lm_p_l[h]_�i`�

gc^*^_hmcns� fogjm� chni�nb_� `iol�[h^� `cp_� s_[l� m[jfcha�

]f[mm_m+� Pb_� ]fim_mn� m__^�miol]_�ni�nb_� hihf[nlch_*]ihnlif�

mcn_m� ch�gimn� ][m_m� q_l_� nb_�n[jcl�^cmj_lm_^� m__^m� [n�

f[nlch_m+� Pb_� m__^fcham� [h^� m[jfcham�[n� ]ihnlif� mcn_m�gomn
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b[p_� ilcach[n_^� `lig�m__^m� m_]ih^[lcfs�^cmj_lm_^� `lig�n[jcl*�

f[nlch_� mcn_m�\s� li^_hnm� %[h^�j_lb[jm� ni�[� f_mm_l�^_al__�

nblioab�jlcg[ls�^cmj_lm[f�\s�jlcg[n_m� [h^� li^_hnm&+

Pb_� fiq_mn� ^_hmcns� fogjm�q_l_� i\m_lp_^�[n� j[l_hn� mcn_m+�

Diq_p_l)� nb_m_� mcn_m�[fmi�]ihn[ch_^�nb_�bcab_mn� ^_hmcns� fogjm�

i`� `c`nb�s_[l�jf[hnm� %biq_p_l)� f[nlch_� mcn_m� ]ihn[ch_^�nb_�

al_[n_mn� g_[h�^_hmcns� `il� `cp_*s_[l� ]f[mm� l_f[ncp_� ni�inb_l�

mcn_*nsj_m8� m__� ]b[jn_l� 0&+� Och]_� nb_� bcab_mn� ^_hmcns�jf[hn�

fogjm�i]]oll_^�[n� nb_�inb_l�nqi� mcn_� nsj_m� ch� nb_� sioha_l�[a_�

]f[mm_m)� [h^�nb_m_�q_l_� a_h_l[ffs� fimn� qcnb� [a_)� biq�][h� ih_�

_rjf[ch� bcab_l�^_hmcns� fogjm� i`� if^_l� p_lmom� sioha_l� jf[hnm<�

Pbcm� ]ihnl[^c]nm� nb_� ^cl_]ncih[fcns�i`�gimn� fc`_� n[\f_m)� [h^�

]iohn_lm� nb_�jl_pciom� j[nn_lh�i`� bcab_l�^_hmcns� fogjm� [n�

f[nlch_�[h^� f[nlch_� mcn_m+� Kh_� _rjf[h[ncih� cm� nb[n� nb_� `c`nb�

s_[l� ]f[mm� _h]igj[mm_m� nl__m� i`� g[hs�[a_m)� \_][om_� cn�

ch]iljil[n_^�jf[hnm� \_nq__h� `iol� s_[lm� [h^�nb_� [a_� [n� qbc]b�

nlohem� ^_p_fij� %[�j_lci^�i`� 2*4� s_[lm� `il�=nn[f_[� mj+)� ?ihh_l�

.6338� [h^� 4� s_[lm� `il� Elc[ln_[�mj+)� Lch[l^� .660&+� Pb_�

sioha_l�[a_�]f[mm_m� ch]fo^_^�ihfs�jf[hnm� \_fihacha�ni�nb_cl�

]ibiln� %-).)� /� [h^�0� s_[l�if^&)� il�[� mg[ff_l� mo\m_n� i`� if^_l�

jf[hnm� %nb_� 1� s_[l�][n_ails)� mch]_�_p_lsnbcha� f[la_l� qiof^�ai�

chni� nb_�h_rn� [a_� ]f[mm� i`� 2� s_[l�jf[hnm&+� Pbcm� ch`f[ncih� i`�

^_hmcns�[n� nb_�bcab_mn� mct_� ]f[mm� qiof^�hin� b[p_� i]]oll_^�[n�

f[nlch_m� c`� n[jclm� b[^�ihfs� l_]_hnfs�\_aoh�^_`_][ncha� nb_l_8�

`il� _r[gjf_)� qcnbch� nb_� f[mn� `cp_�ni�m_p_h� s_[lm� %[m�

_pc^_h]_^�\s� `_q�jf[hnm� ch� `c`nb� s_[l�]f[mm&�+

BNYZXM]LNM �_R\Q� YNZV R[[RXW� XO�\QN� LXYaZRPQ\� X_WNZ&� 7]Z\QNZ�ZNYZXM]L\RXW� YZXQRKR\NM�_R\QX]\� YNZV R[[RXW&



.,

Pbcm� m]_h[lci� m__gm� fiac][f�acp_h�nb[n� nb_� l_mc^_hn�

n[jclm� _p_hno[ffs�^c_�[h^�nb_cl�big_� l[ha_m�\_]ig_� i]]ojc_^�

\s�h_q� ch^cpc^o[fm+� Pb_� h_q�l_mc^_hn� n[jcl�g[s� ]biim_� inb_l�

f[nlch_� mcn_m)� il�j_lb[jm� l_mc^_hnm� mcgjfs�mqcn]b� f[nlch_m�

ip_l� ncg_� `il�n_llcnilc[f� il�inb_l� mi]c[f� l_[mihm+� >[m_^�ih�

nb[n� fiac]�ih_�qiof^�_rj_]n� `_q_l� `cp_� s_[l�jf[hnm�[n� nb_m_�

mcn_m� \_][om_� ]̀HZ�g[lcj[� m__^m� q_l_� hin� ^cmj_lm_^�nb_l_� ch�

_[lfc_l� s_[lm+� =n� j[l_hn� nl__m)� ch� ]ihnl[mn)� [� `_q�jf[hnm�

molpcpcha�_[]b�s_[l� `il� .-�ni� .2� s_[lm� qiof^� ch`f[n_� nb_�

hog\_l�i`� ch^cpc^o[fm� ch�nb_� `cp_� s_[l�]f[mm� i`� nbcm� mcn_+�

Pbcm� qiof^�hin� b[p_� i]]oll_^�[n� f[nlch_� mcn_m� \_][om_� i`� nb_�

j[o]cns�i`� [^ofn� I+� g[lcj[�nl__m� h_[l\s� [m� [� m__^�miol]_+� Pb_�

oh[hmq_l_^�ko_mncih� cm� qbs�nb_�hihf[nlch_�[h^�j[l_hn� nl__m�

g[chn[ch_^�[�gc^*^_hmcns� fogj�i`�nb_� `cp_� s_[l� ]f[mm+

=h�[fn_lh[ncp_� _rjf[h[ncih� `il�nb_� ch`f[ncih�i`� ^_hmcns�

l_mofnm� `lig�nb_� `[]n� nb[n� E� ^c^�hin� `iffiq�m__^fcham� nblioab�

ncg_+� Is�]f[mm_m� [l_�\[m_^�jlcg[lcfs�ih�jf[hn� mct_+

Pb_l_`il_� ^c``_l_h]_m� ch�jijof[ncih� mct_� [giha� s_[lm� ]iof^�

[fmi� l_mofn� `lig�^c``_l_h]_m� ch� `locn� ]lij�mct_� [h^�ip_l[ff�

`locn� jli^o]ncih�[giha� s_[lm+

Sb[n� E� ^_m]lc\_� [\ip_� cm� [� jli]_mm� \s�qbc]b�I+� g[lcj[�

]fogjm�[l_� ]l_[n_^+� Sb_h�[� n[jcl�^c_m� nb_� l[ch� i`�n[jcl*�

^cmj_lm_^� m__^m� ni� mig_� f[nlch_m�g[s�_h^+� Diq_p_l)� nb_� h_q�

l_mc^_hn� n[jcl�\_achm� nb_�]s]f_�[h_q�\s�^_`_][ncha�[lioh^�nb_�

\[m_� i`�jl_pciomfs� ohom_^�n[olcm)� ]l_[ncha�h_q�bcab�^_hmcns�

[aal_a[ncihm� i`�I+� g[lcj[+� Ap_hno[ffs�nb_�n[olc� ^c_m�[h^�

n[jclm� hi� fiha_l� b[p_� nb_�nl__�ni�^_`_][n_�[lioh^+� Diq_p_l)
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nb_� m__^fcham� [h^� m[jfcham� [n� nb_� mcn_�qcff� aliq� chni�[^ofnm�

[h^�_p_hno[ffs� `ilg�h_q�]fogjm� il�j_lb[jm� nb_�n[olc�g[s�b[p_�

[fl_[^s�\__h� ch� nb_�gc^mn� i`� [h� [^ofn� ]fogj�qb_h� cn� nijjf_^�

ip_l+

Sbcf_�nb_l_� cm� [�jimmc\cfcns�nb[n� bcab�^_hmcns�[^ofn�

]fogjm�ilcach[n_� `lig�j[l_hn� mcn_m)� nbcm� cm� ohfce_fs� mch]_�

nb_s�b_f^�ihfs�[� fiq�^_hmcns� fogj�i`� `iolnb�s_[l�jf[hnm� %nb_�

if^_mn� ]ibiln� nb[n� fce_fs�]ihn[chm� ihfs�jf[hnm� i`�[� mchaf_�

s_[l� ]f[mm&+� Iil_� fce_fs�nb_m_� mcn_m� _p_hno[ffs�^cm[jj_[l�[m�

nb_� [^ofnm� ^c_�il�nb_s� mojjiln� mchaf_� [^ofnm�il� fiq�^_hmcns�

]fogjm)� \_][om_� [^ofn� [aal_a[ncihm� [nnl[]n� m__^�[h^�m__^fcha�

jl_^[nilm)� jli\[\fs�l_mofncha� ch� fiq_l� l_]locng_hn� l[n_m� chni�

[^ofn� [a_� ]f[mm_m+� N_]locng_hn� g[s�\_]ig_� mi� fiq�qcnbch�

j[l_hn� mcn_m� nb[n�gil_�[^ofnm�^c_�nb[h�[l_� l_]locn_^� chni�

nb[n� [a_�]f[mm+� D_h]_� mo]]_mmcih�[n� mo]b� mcn_m� ]iof^� l_mofn�

ch�[�gcr_^� `il_mn� qcnb�j_lb[jm�ih_)� [� `_q�il� hi�I+� g[lcj[�

[^ofnm+� Eh� ]ihnl[mn)� mo]]_mmcih�[n� f[nlch_�[h^�hihf[nlch_*�

]ihnlif� mcn_m� ]iof^� l_mofn� ch�nb_�]l_[ncih�i`�bcab�^_hmcns�

[aal_a[ncihm� i`� [^ofn,j[l_hn�I+� g[lcj[+� Pb_� ^_gial[jbs�i`�I*�

g[lcj[+� ch]fo^cha� fiha_pcns�[h^� nolhip_l)� h__^� ni�\_� mno^c_^�

\_`il_�nb_m_� bsjinb_m_m� ][h� \_� n_mn_^+

J_q� fiq�[h^�bcab�^_hmcns�]fogjm� i`�I[rcgcfc[h[�[l_� nbom�

fce_fs�ni�\_�a_h_l[n_^� `lig�f[nlch_� mcn_m� \[m_^�ih� nb_�

jl_m_h]_�i`� bcab� ^_hmcns�]fogjm� i`�if^_l� [a_� m__^fcham+� Hiq�

[h^� bcab�^_hmcns�[^ofn� ]fogjm�g[s�[fmi�\_� a_h_l[n_^� `lig�nb_�

hihf[nlch_� ]ihnlif� mcn_m)� \on� nb_�j[l_hn� mcn_m� gimn� fce_fs�

jli^o]_� mchaf_�nl__m�il�p_ls� fiq�^_hmcns� ]fogjm)� \_][om_� [n
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nb_� `iolnb� s_[l�[a_� ]f[mm�nb_s� ihfs� a_h_l[n_� fiq�^_hmcns�

fogjm+

Pb_� lif_�i`� m__^�jl_^[nilm� ch�nb_� fogjcha�jli]_mm� cm� [m�

`iffiqm+� =m�nb_� ^_hmcnc_m�i`�D+� g[lcj[� [^ofnm� jli^o]cha� `locn�

ch]l_[m_m)� nb_s�\_ach�ni�[nnl[]n� m__^�jl_^[nilm� mo]b�[m�

\lo]bc^�\__nf_m� [h^�qbcn_*fcjj_^�j_]][lc_m� %?b[jn_l� 0&+�

Sbcn_*fcjj_^�[h^�]iff[l_^�j_]][lc_m� [fmi�^_mnlis�m__^fcham+�

Ap_hno[ffs)� jl_^[ncih� l[n_m� [l_� mi�bcab�[h^�l_]locng_hn� mi�

fiq�nb[n� `_q�jf[hnm� l_[]b�[^ofnbii^+� Pb_m_� ]̀H+�g[lcj[� ]fogjm�

_p_hno[ffs�\_]ig_�gcr_^�`il_mn+

Sbcf_� li^_hnm� ^i�^cmj_lm_� m__^m� [q[s� `lig�j[l_hn� nl__m)�

\_][om_� i`� nb_cl� mg[ff� big_� l[ha_� mct_�gimn� li^_hn*^cmj_lm_^�

m__^m�jli\[\fs� l_g[ch�qcnbch� ]ihmj_]c`c]�[aal_a[ncihm+� Iimn�

i`� nb_m_� m__^m�[l_�_p_hno[ffs� `ioh^�[h^�_[n_h�\s�qbcn_*fcjj_^�

j_]][lc_m� il�\__nf_� f[lp[_� %?b[jn_l� 2&+� Pb_� `_q�m__^m�

mo]]_mm`offs�^cmj_lm_^�\s� li^_hnm� `clmn� ^i�hin� jli^o]_�

[aal_a[ncihm�i`� m__^fcham�[m� ^_hm_� [m� nbim_� `ilg_^�[n� n[jcl�

f[nlch_m+� Pbom� nbcm� ]f[mm� i`� m__^�^cmj_lm_l� cm� gil_� fce_fs�

ni�jli^o]_� mifcn[ls�nl__m�il� fiq�ni�gc^� ^_hmcns�[aal_a[ncihm�

i`�o+� g[lcj[*

Pbcm� cm� [� m_f`*ila[hctcha� msmn_g�ch� nb[n� [ff�jf[s_lm� ch�

nb_� msmn_g�[``_]n�_[]b� inb_lm$� jijof[ncih�^sh[gc]m+� I+�

H>LEK>� nl__m�jlipc^_� `ii^� `il�n[jclm)� qbi� ch�nolh�]l_[n_� h_q�

[aal_a[ncihm� i`� nb_�jf[hnm+� Pb_�ilcach[f� miol]_� ]fogjm� i`�

`locn,m__^m� _p_hno[ffs�\_]ig_m� gcr_^� `il_mn� \_][om_� i`� fiq�

jijof[ncih� l_]locng_hn� ^o_� ni�bcab�m__^�[h^� m__^fcha�

jl_^[ncih� l[n_m+� Ll_^[ncih� l[n_m� [l_�bcab�\_][om_� m__^�[h^
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m__^fcha�jl_^[nilm� e_s� ch� ih� [^ofn� [aal_a[ncihm� %?ihh_ff�

.64-)� F[ht_h� .64-)� Do\\_ff� .65-&+� Pb_� e_s�jf[s_l� ch� nbcm�

msmn_g�g[s�\_�n[jclm+� Pb_s�_hb[h]_�nb_� `cnh_mm� i`�D'+�g[lcj[�

\s� ]ihmogcha� cnm� `locn� [h^�mo]]_mm`offs�^cmj_lmcha�nb_� m__^m�

O__^�[h^�m__^fcha�jl_^[nilm� ]ig\ch_�qcnb�n[jclm� ni�^_n_lgch_�

nb_� ^cmj_lmcih� i`�.H+�g[lcj[� []limm� ncg_� [h^� f[h^m][j_m+
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_m][j_� `lig�jl_^[nilm� %_+a+)� Diq_� .653)� Diq_�[h^�Og[ffqii^�
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%_+a+)� Hio^[� .656)� Slcabn� .66-&+� Kh_�l_[mih� `il�nbcm�

oh]_ln[chns� cm� nb[n�gimn� m__^�jijof[ncihm�[l_�[nn[]e_^�\s�[�

p[lc_ns� i`� m__^�jl_^[nilm)� i`n_h� `lig�^c``_l_hn� ]f[mm_m)�

il^_lm)� il�_p_h�jbsf[�[h^�echa^igm� %_+a+)� p_ln_\l[n_m� [h^�

`ohac&)� \on�gimn� mno^c_m�_r[gch_� chn_l[]ncihm�\_nq__h�ih_�il�

nqi� m__^�jl_^[nilm�[h^�ih_�mj_]c_m�i`� m__^� %_+a+)� >l[^`il^�
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[h^� `__^cha�j[nn_lhm�i`�nb_�^c``_l_hn� ]ihmog_lm� ni�mbiq�biq�

]ihmog_l�_]ifias�][h�_r_ln� m_f_]ncp_�jl_mmol_�ih�nb_�

mj[ncin_gjil[f� ^cmnlc\oncih�i`� m__^�nl[cnm� [m�q_ff� [m� ih�nb_�

m__^�nl[cnm� nb_gm_fp_m+

I_nbi^m)� Ono^s�Ocn_�[h^�Oj_]c_m

Ono^s�=l_[

Pbcm�mno^s�niie�jf[]_�`lig�@_]_g\_l�.66-� ni�@_]_g\_l�

.66/)� ih� I[l[][� Emf[h^�A]ifiac][f�N_m_lp_)� [� 3-�\s�/2�eg�

cmf[h^�ch�nb_�Ql[lcko_l[�Ncp_l)� %Bca+� /*.&� fi][n_^�[n� 0x//$J�

3.x/3$S�ch�nb_�gicmn� nlijc][f� `il_mn�b[\cn[n�i`� Nil[cg[)�

>l[tcf+� Pb_�mno^s�mcn_�cm�^_m]lc\_^�ch� ^_n[cf� ch�?b[jn_l�/+

Ono^s� Oj_]c_m

Pb_� L[fg

I[rcgcfc[h[�g[lcj[� cm�[�]iggih)� mo\*][hijs�ni�][hijs�

j[fg�i`� nb_�hilnb_lh�=g[tih� `il_mn+� En� ][h�aliq�ni� 02�g �ch�

b_cabn� %G[bh�[h^�^_�Cl[hpcff_�.66/)� L_m]_�.652&�+� Kh�I[l[][�

nb_� nl__m�aliq�ch�j[n]b_m�qcnb�^_hmcnc_m� `lig�.0� ni�0/�

ch^cpc^o[fm�j_l� .,1�b[� %Bl[aimi�j_lm+� i\m+8� \[m_^�ih� `cp_
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l[h^igfs� ]bim_h�j[n]b_m&+� Oig_�nl__m�[fmi�aliq�[m� mifcn[cl_m�

ch�nb_� `il_mn)� \on� nbcm�[h[fsmcm� cm� ]ih]_lh_^�ihfs�qcnb�nbim_�

aliqcha� ch�[aal_a[ncihm+� =^ofn� nl__m�jli^o]_� `lig�.� ni�1�

ch`lo]n_m]_h]_m)� _[]b�\_[lcha�`lig�boh^l_^m� ni�ip_l�nqi�

nbiom[h^� `locnm� %Bl[aimi�j_lm+� i\m+)� G+� Ocfpcom� ohjo\fcmb_^�

^[n[&+� Blocnm�q_cab� `lig�.1� ni�/3�a)� [h^�g_[mol_� 2� ni� 3+2� ]g�

ch� f_hanb+� O__^m�q_cab�`lig�4� ni� .4�a+� @_n[cfm� ih�nb_�

_]ifias�i`�I[rcgcfc[h[�[l_�acp_h� ch�?b[jn_l�/+

E� om_�nb_�qil^�m__^�ni�l_`_l� ni�nb_�_h^i][lj�[h^�

_h]fim_^�_h^imj_lg%m&+� Knb_l�[onbilm�i]][mcih[ffs� l_`_l�ni�

nbcm� mnlo]nol_�[m� nb_� Ähon � il� Ä_h^i][lj+'� I[rcgcfc[h[� m__^�

_h^i][ljm�[l_�f[la_)� qii^s�[h^�_rnl_g_fs�b[l^8� nb_s�q_l_�hin�

cha_mn_^�\s�m__^�jl_^[nilm+� Sb_h�_h^imj_lgm�q_l_�]ihmog_^)�

m__^�jl_^[nilm� f_`n� nb_�_h^i][lj�il�_h^i][lj� `l[ag_hnm�

%qbcn_*fcjm&� [n� `__^cha�mcn_m+

P[jclm

P[jclm�[l_�mifcn[ls�ohaof[n_m� %L_lcmmi^[]nsf[&� nb[n�

q_cab�oj�ni�/2-� ea�[h^�`__^�g[chfs�ih�\liqm_�[h^� `locnm�

%Acm_h\_la�.656&+� Kh�I[l[][� nb_s� `_^�_rn_hmcp_fs�ih�

I[rcgcfc[h[� `locn� [h^�^_`_][n_^�_hncl_�m__^m� %Bl[aimi� .660)�

?b[jn_lm� /� [h^�0&+� P[jcl� `_]_m�]ihmcmn_^�i`� [aal_a[ncihm�i`�

jiilfs�^ca_mn_^�jf[hn�g[nn_l)� mcgcf[l� ch�[jj_[l[h]_�ni�bilm_�

^oha+� B_]_m�q_l_�^_`ch_^�[m� [ff� \ifom_m�^_`_][n_^�[n� ih_�

ncg_+� P[jclm�^_`_][n_^�l_j_[n_^fs�ip_l� fiha�j_lci^m� i`� ncg_�

[n� ]_ln[ch� mcn_m� %?b[jn_l�/&)� b_h]_`ilnb�l_`_ll_^�ni�[m� n[jcl�

f[nlch_m+� E� fi][n_^�mcr� fiqf[h^�f[nlch_m)� ^cmnch]n� `lig�nb_

BNYZXM]LNM �_R\Q� YNZV R[[RXW� XO�\QN� LXYaZRPQ\� X_WNZ&� 7]Z\QNZ�ZNYZXM]L\RXW� YZXQRKR\NM�_R\QX]\� YNZV R[[RXW&



0 (

ojf[h^�n[olc� f[nlch_m� ^_m]lc\_^�_[lfc_l+� Pb_�Bil_mn� H[e_�[h^�

O[p[hh[� H[e_� f[nlch_m�q_l_�m_[mih[f�jih^m)� nb_�>[]nlcm� Oq[gj)�

Pl[cf� 1� [h^�Pl[cf�=�f[nlch_m�q_l_�m_[mih[f� mnl_[gm)� [h^�nb_�

J_q�>olcnct[f� f[nlch_�q[m�[� m_[mih[f�q_nf[h^+� Ni^_hnm�[h^�

qbcn_*fcjm� `il[a_^�ih�nb_�[]]ogof[ncihm� i`� m__^m� [n� nb_m_�

f[nlch_m� ^olcha�^ls�j_lci^m)� \on� ch`_mn[ncih�l[n_m� \s�\__nf_�

f[lp[_�q_l_� fiq)� [jj[l_hnfs�\_][om_�f[lp[_�g[s�\_�ecff_^�\s�

j[mm[a_�nblioab�nb_�n[jcl$m�aon� %?b[jn_l�/&+

>__nf_�H[lp[_

Pb_�\__nf_�mj_]c_m�b[m� hin�s_n�\__h� c^_hnc`c_^)� \on� cm�

jli\[\fs� ch�nb_� `[gcfs� >lo]bc^[_)� [h^�cm� mcgcf[l�ni�nb_�

mj_]c_m�^_m]lc\_^�\s�F[ht_h� %.64.&� [h^�Slcabn� %.650&�+� =^ofn�

\__nf_m� f[s�_aam�ih� `locnm)� jli\[\fs�qbcf_�nb_s�[l_�mncff�

[nn[]b_^�ni�nb_�nl__� %=+� Nc\_cli)� j_lm+� ]igg+&+� =`n_l�

b[n]bcha)� nb_�f[lp[_�j_h_nl[n_�nb_�_h^i][lj�i`� m__^m)� qb_l_�

nb_s� `__^�ih�nb_�_h^imj_lg�ohncf� _g_lacha�[m�[^ofnm� oj�ni�

hch_�gihnbm� f[n_l� %Bl[aimi�j_lm+� i\m+&+� Qmo[ffs�ihfs�ih_�

f[lp[�il�ih_�[^ofn�\__nf_�i]]ol�j_l�m__^)� \on� E� b[p_� `ioh^�oj�

ni� nbl__� f[lp[_�il�nqi�[^ofn� \__nf_m� ch�[� mchaf_�m__^�

%Bl[aimi�j_lm+� i\m+&+

>î_hcHa
Piinb�g[lem�ih�ah[q_^�m__^m� ch^c][n_^�nb[n�[aioncm�

%@[mpjli]n[�[aionc+&+� j_lb[jm�j[][� %=aionc� j[][&+� mkocll_fm�

%O]colom� mjj+&� [h^�jimmc\fs� mg[ff_l� n_ll_mnlc[f� li^_hnm�

]ihmog_^�g[hs�I[rcgcfc[h[� m__^m+� Pb_�_``_]nm�i`�^c``_l_hn
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0)

li^_hn� mj_]c_m� ih�m__^m� ]iof^�hin� \_�^cmnchaocmb_^)� [h^�[ff�

m__^m�qcnb�li^_hn� niinb�g[lem�[l_�alioj_^�nia_nb_l+� Pbcm�

aliojcha� cm� domnc`c_^�\s�nb_� f[]e�i`� mcahc`c][hn� ^c``_l_h]_m�

ch� _h^i][lj�nbc]eh_mm�\_nq__h�m__^m�qcnb�mg[ff�p_lmom� f[la_�

n__nb�g[lem+� Ni^_hnm� ^oa�chni�if^)� ^ls�n[jcl� `_]_m� ch�m_[l]b�

i`�\olc_^�m__^m)� [h^�nb_�nl[]_m�i`� nbcm� ]b[l[]n_lcmnc]�

`il[acha�\_b[pcil)� ]ig\ch_^�qcnb�ah[q_^�m__^m)� ch^c][n_^�qb_h�

mcn_m�b[^�\__h�om_^�\s�li^_hnm+

Sbcn_*fcjj_^� L_]][lc_m

Pb_m_�g[gg[fm�q_cab�oj� ni�06� ea�[n�I[l[][� %?b[jn_l� 3&�+�

Pb_s� `ilg�f[la_�b_l^m�qcnb�n_hm� ni�boh^l_^m�[h^�jimmc\fs�[m�

g[hs�[m� nqi� nbiom[h^�ch^cpc^o[fm�j_l�alioj� %Bl[aimi)� j_lm+�

i\m+8� Gcfnc_� .650)� I[s_l�[h^�S_nt_f� .654)� Oiqfm� .651&+� Dig_�

l[ha_�mct_� ch]l_[m_m�qcnb�b_l^�mct_� %?b[jn_l� 3+&+� =�b_l^�

qcnb� .0-� ch^cpc^o[fm� l[ha_^�ip_l� .-6� egY� %?b[jn_l� 3&+� Sbcn_*�

fcjm� f_[p_�ohcko_�mcahm�qb_h� `il[acha7� Pb_s� `olliq�^__jfs�

chni�micfm� ch�m_[l]b�i`�\olc_^�m__^m�[h^�liinm)� [h^�nb_�^_jnb�

[h^�_rn_hn�i`� liincha� cm�go]b�al_[n_l�nb[h�nb[n� i`� ]iff[l_^�

j_]][lc_m� %Bl[aimi�j_lm+� i\m+8� Gcfnc_�.65.[)� Gcfnc_�[h^�

P_l\ilab� .650)� Oiqfm� .651&+� Pb_cl� nl[]em)� qbc]b�[l_�]f_[lfs�

pcmc\f_� ch�nb_� l_]_hnfs� liin_^�micfm)� [l_�[fmi�go]b� f[la_l�

nb_h�nbim_�i`�]iff[l_^�j_]][lc_m� %Bl[aimi�j_lm+� i\m+8� Oiqfm�

.651&+

BNYZXM]LNM�_R\Q� YNZV R[[RXW� XO�\QN� LXYaZRPQ\� X_WNZ&� 7]Z\QNZ�ZNYZXM]L\RXW� YZXQRKR\NM�_R\QX]\� YNZV R[[RXW&



0*

?iff[l_^� L_]][lc_m

Pb_m_�ohaof[n_m� ]i*i]]oll_^�qcnb�qbcn_*fcjm� ch�nb_�mno^s�

mcn_+� Pb_s�[p_l[a_^�/-�ea� ch�q_cabn� [h^�`il[a_^� ch� nb_� m[g_�

l_acihm�[m�qbcn_*fcjm+� Pb_s�_rbc\cn�[�n_llcnilc[f� mi]c[f�

mnlo]nol_)� [h^�b_l^m� ][h�]ihn[ch� `lig�[\ion� 5� ni� 2-�

ch^cpc^o[fm)� ^_j_h^cha�ih�nb_�mcn_� %Bl[aimi�j_lm+� i\m+8�

?[mn_ff[him� .650)� Oiqfm� .651&+� =�`__^cha�nlc[f� ]ih^o]n_^�

qcnb�nqi�qcf^*][oabn� ]iff[l_^�j_]][lc_m� l_p_[f_^�nb[n� nb_s�

]iof^�hin� ]l[]e�ij_h�I[rcgcfc[h[�_h^i][ljm� %Bl[aimi�ohjo\f+�

^[n[&+� Pbcm� l_mofn�q[m� mo\mn[hnc[n_^�\s�i\m_lp[ncihm� i`�

]iff[l_^�j_]][ls� `__^cha� ch�[l_[m�i`� n[jcl� f[nlch_m�qcnbion�

_[ncha�I[rcgcfc[h[�m__^m� %Bl[aimi�j_lm+� i\m+&+� Pb_� d[q�

mnlo]nol_�i`� ]iff[l_^�j_]][lc_m� cm� f_mm� li\omn� nb[h�nb[n� i`�

qbcn_*fcjm)� ch^c][ncha�nb[n�g[hs�j[fg�m__^m� ]ihmog_^�\s�

qbcn_*fcjm�g[s�\_�nii�nbc]e� `il�]iff[l_^�j_]][lc_m� ni�ij_h�

%Gcfnc_� .65.\&+

I_nbi^m

O__^�?iff_]ncih�Ocn_m�[h^�@[n_m

Blig�K]ni\_l�ni�Jip_g\_l� .66.)� nb_�_h^�i`� nb_�

I[rcgcfc[h[� `locn*`'ff� j_lci^)� m__^m�q_l_�]iff_]n_^� `lig�

\_h_[nb�/-� l[h^igfs�]bim_h� %[m�^_m]lc\_^� ch�?b[jn_l� /&� j[l_hn�

nl__m)� ^cmnlc\on_^�ip_l� `cp_�I[rcgcfc[h[�]fogjm� l[h^igfs�

m_f_]n_^� `lig�[giha�/1� mno^s�]fogjm+� P_h�m__^m� `lig�`l_mbfs*�

`[ff_h� lcj_� `locn)� linn_^� `locn)� il� `locn�qcnb�jofj� l_gip_^�

\s�]ihmog_lm�q_l_�l[h^igfs�]bim_h� `lig�[giha�nb_�boh^l_^m

BNYZXM]LNM�_R\Q� YNZV R[[RXW� XO�\QN� LXYaZRPQ\� X_WNZ&� 7]Z\QNZ�ZNYZXM]L\RXW� YZXQRKR\NM�_R\QX]\� YNZV R[[RXW&



0 +

fscha�\_h_[nb�nl__m�\s�nimmcha�[�mnc]e� chni�nb_�[cl�[h^�

]iff_]ncha�nb_�m__^�h_[l_mn�[�g[le_^�_h^+

Blig�K]ni\_l� .66.� ni�Jip_g\_l�.66/)� m__^m�q_l_� ]iff_]n_^�

l[h^igfs� `lig�n[jcl� `_]_m�^cmnlc\on_^�ip_l�mcr�n[jcl�

f[nlch_m+� Pb_m_�m__^m�b[^�\__h�^_`_][n_^�ch�K]ni\_l�[h^�

Jip_g\_l)� [n� nb_�_h^�i`� nb_� .66.� `locncha�m_[mih)� [h^�gimn�

b[^� nbom�\__h� fscha�ch� nb_� f[nlch_m� `il�/� ni�.0� gihnbm+

Pb_s� ch]fo^_^� chn[]n� m__^m)� f[lp[_*ch`_mn_^�m__^m)� [h^�m__^m�

[nn[]e_^�\s�li^_hnm�[h^�qbcn_*fcjm+

Sbif_�m__^m�[fmi�q_l_�]iff_]n_^�ijjilnohcmnc][ffs� `lig�

nb_� `il_mn� `fiil)� [`n_l�^cmj_lm[f�\s� li^_hnm�[h^�mjc^_l�

gihe_sm� %=n_f_m�\_ft_\onb&+� Pb_�ncg_�_f[jm_^�\_nq__h� `locn*�

`[ff� [h^�]iff_]ncih�q[m� mo``c]c_hn� `il�\__nf_� f[lp[_� ni�

g[nol_�[h^� `il�mig_�[^ofn� \__nf_m� ni�^_p_fij� ch� nb_�m__^m+�

Pb_m_�m__^m�q_l_�[fmi�_rjim_^�ni�jl_^[ncih�\s� li^_hnm� [h^�

qbcn_*fcjm� `il�mcr�ni�m_p_h�gihnbm8� nb_l_`il_)� chn[]n� m__^m�

l_jl_m_hn� m__^m� hin� `ioh^�il�hin� ]bim_h�\s�p_ln_\l[n_m+

=^^cncih[f� m__^m�[nn[]e_^�[h^�l_d_]n_^� %f_`n� \_bch^�

[`n_l�[�b_l^�j[mm_^�nblioab&� \s�qbcn_*fcjm�q_l_� ]iff_]n_^�

`lig�I[l]b�ni�=jlcf� [h^�K]ni\_l�ni�Jip_g\_l� .66/� `lig�nb_�

f[nlch_m+� O__^m� a[nb_l_^� `lig�=jlcf� 6� ni� ./�q_l_�]iff_]n_^�

mj_]c`c][ffs�ni�]igj[l_�nb_�nbc]eh_mm�i`� m__^�_h^i][ljm�

[nn[]e_^�[h^�f_`n� \_bch^�\s�qbcn_*fcjm)� qcnb�nb[n� i`� m__^m�

`ioh^�[n�[ff� f[nlch_m+
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0 ,

O__^�@_m]lcjncihm

Pb_� `iffiqcha�q_l_�]ihmc^_l_^�[nn[]e_^�m__^m7� .&�

_h^i][ljm�j_h_nl[n_^�\s�li^_hnm� %[m� ch^c][n_^�\s� niinb�g[lem&�

qcnb�il�qcnbion� molpcpcha�_h^imj_lgm8� /&� _h^i][ljm�j_h_nl[n_^�

\s�\__nf_�f[lp[_�qcnb�il�qcnbion� molpcpcha�_h^imj_lgm8� [h^� 0&�

m__^m�]l[]e_^�ij_h� %j_h_nl[n_^&� \s�qbcn_*fcjm+� Bil�mig_�

]igj[lcmihm�nb_l_�cm�[� ][n_ails�n_lg_^�  m__^m� l_d_]n_^�\s�

qbcn_*fcjm +� Pb_m_�[l_�m__^m� nb[n� [�][jncp_�qbcn_*fcj�

[nn_gjn_^�ni�\on� ]iof^�hin�ij_h� %nbcm�[nn_gjn� i`n_h� f_`n� nb_�

_h^i][ljm� m]l[n]b_^�\s� n__nb8� m__�\_fiq&+� Pb_l_� cm�[fmi�[�

][n_ails�^_m]lc\_^�[m�  m__^m� f_`n�\s�qbcn_*fcjm+ � Pb_m_�

m__^m�q_l_� f_`n� ih�nb_�micf� mol`[]_�i`� f[nlch_m�\s� `il[acha�

qbcn_*fcjm�[fiha�qcnb�]l[]e_^�m__^m+� E� [mmog_�nb[n� nb_m_�

q_l_�[p[cf[\f_� ni�[h^�l_d_]n_^�\s�qbcn_*fcjm+� Pb_�_h^i][ljm�

i`� mig_�i`� nb_m_�m__^m�q_l_�m]l[n]b_^�ch� nb_�g[hh_l�^_m]lc\_^�

`il� nb_�][jncp_�qbcn_*fcj+

Pi� ^_m]lc\_� nb_�]b[l[]n_lcmnc]m�[h^�p_lc`s�nb_�]ih^cncih�

i`� m__^m� nb[n�[jj_[l_^� chn[]n)� E� ][l_`offs�]on� nb_�^cmn[f�

_h^i][lj�ncj)� [h^�g_[mol_^�nb_�nbc]e_mn)� nbchh_mn� [h^�[�gc^*

mct_^�[l_[�i`� nb_�_rjim_^�_^a_m�ni� nb_�h_[l_mn� -+.� gg)� omcha�

][fcj_lm+� Pb_m_�g_[mol_g_hnm�q_l_�[p_l[a_^� ni�i\n[ch�[�

mchaf_�g_[mol_g_hn�j_l�m__^+� Pb_�hog\_l�i`� _h^imj_lgm�j_l�

m__^�[fmi�q[m�hin_^+� Pb_� l_g[ch^_l�i`� nb_�m__^�q[m� ^cmm_]n_^�

[h^� m_[l]b_^� `il�f[lp[_+� Ah^imj_lgm�q_l_�][n_ailct_^�[m� .&�

[fcp_�[h^�qbif_)� /&� ]ihn[chcha� f[lp[_)� il�0&� ]ihn[chcha�

[^ofn� \lo]bc^�\__nf_m�il�nb_cl�_rcn� bif_m+� Jin� [ff
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g_[mol_g_hnm�q_l_�n[e_h�ih�[ff� m__^m8� m[gjf_�mct_m� nb_l_`il_�

p[ls� `il�_[]b�nl[cn�g_[mol_^+� O[gjf_� mct_m� [l_�acp_h� ch� nb_�

l_mofnm+

O__^m� ]l[]e_^�ij_h�\s�qbcn_*fcjj_^�j_]][lc_m�q_l_�

]iff_]n_^�`lig�n[jcl�f[nlch_m�qcnbch�[�^[s�i`� ]ihmogjncih+�

Pb_s�q_l_�_r[gch_^�[h^�g_[mol_^� ch�nb_�g[hh_l�^_m]lc\_^�

[\ip_)� nia_nb_l�qcnb�[� m[gjf_�i`� nb_�m__^m� f_`n� oh_[n_h+� Khfs�

m__^�ncjm� il� `l[ag_hnm� ch]fo^cha�[�ncj�q_l_�]iohn_^)� _hmolcha�

nb[n� m__^m�q_l_�]iohn_^�ihfs�ih]_+� Eh�[ff� ][m_m� nb_�

_h^imj_lg�b[^�\__h�]igjf_n_fs�]ihmog_^+� Ni^_hn*[nn[]e_^�[h^�

l_d_]n_^� %[jj[l_hnfs�[p[cf[\f_�\on� hin� ]bim_h&� m__^m�q_l_�

]iff_]n_^�mcgofn[h_iomfs� `lig�`_]_m� miih�[`n_l� nb_�ncg_�i`�

]ihmogjncih)� [h^�_r[gch_^�[m� [\ip_)� [m�q_l_� f[lp[_*[nn[]e_^�

m__^m+

Pb_�]ig\ch_^�m[gjf_m�^_m]lc\_^�[\ip_)� nia_nb_l�qcnb�

[^^cncih[f� m__^m�]iff_]n_^�ijjilnohcmnc][ffs� `lig�nb_� `il_mn�

`fiil)� q_l_�om_^�ni�^_m]lc\_�nb_�hog\_l�i`�_h^imj_lgm� j_l�

m__^� `il� nb_�_hncl_�m__^�jijof[ncih+

?[jncp_�Plc[fm

Pi� _r[gch_�m__^�]bic]_�\s�qbcn_*fcjm� ch�gil_�^_n[cf)� [h�

[^ofn�qcf^*][oabn�qbcn_*fcj�q[m� ][a_^�[h^�i``_l_^� chn[]n� [h^�

f[lp[_*ch`_mn_^�I[rcgcfc[h[�m__^m� ]iff_]n_^�ijjilnohcmnc][ffs�

`lig�n[jcl� `_]_m�[h^�`lig�nb_� `il_mn� `fiil+� Pb_�[hcg[f�q[m�

g[chn[ch_^�ih�[�^c_n�i`� `locnm�[h^�m__^m� ]iff_]n_^�`lig�nb_�

`il_mn)� omo[ffs� `lig�I[rcgcfc[h[+� \_][om_� cn� l_`om_^�[ff�

oh`[gcfc[l� `ii^m+� Pb_� f_p_f� i`� f[lp[_� ch`_mn[ncih�i`� nb_
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m__^m� `_^� ni�nb_�qbcn_*fcj�q[m�^_n_lgch_^�\s�ij_hcha�[h^�

]b_]echa� 0-� ni�02� m__^m� `lig�_[]b�miol]_+� E� nb_h�b[jb[t[l^fs�

m_f_]n_^� `lig�2� ni�4-� m__^m� `lig�_[]b�miol]_�[h^�jf[]_^�nb_g�

ih�[� nl[s� ch�nb_�][a_+� Pb_� m__^m�q_l_�]b_]e_^�biolfs�[h^� nb_�

jl_pciom� m[gjf_$m�ij_h_^�[h^�oh_[n_h�m__^m�q_l_� l_gip_^�[h^�

`l_mb�ih_m� chnli^o]_^+� Pb_�nbc]eh_mm�i`� ]lomb_^�[h^�oh*

]lomb_^�_h^i][lj�ncjm�q[m�g_[mol_^�[m�^_m]lc\_^�[\ip_+

Sbcn_*fcj�[h^�Ni^_hn� Bil[acha�[n� P[jcl�H[nlch_m

=ff� n[jcl� f[nlch_m�q_l_�pcmcn_^� ch�K]ni\_l�[h^�Jip_g\_l�

.66.)� [h^�B_\lo[ls)� I[l]b)� =jlcf)� Fofs)� O_jn_g\_l�[h^�

Jip_g\_l� .66/+� @olcha�nb_m_�pcmcnm� E� hin_^�nb_�jl_m_h]_�i`7�

.&� qbcn_*fcj�liincha�ch�nb_� micf8� /&� m__^m� ]l[]e_^�\s�qbcn_*�

fcjm8� 0&� li^_hn*^oa�bif_m�[n� n[jcl�`_]_m)� [h^�1&� li^_hn*�

ah[q_^�m__^m+� O__^m�]l[]e_^�\s�qbcn_*fcjm�[h^�ah[q_^�\s�

li^_hnm�q_l_�]iff_]n_^�[h^�nl_[n_^�[m�^_m]lc\_^�[\ip_+

On[ncmnc][f� =h[fsmcm

E� ]igj[l_^�_h^i][lj�nbc]eh_mm�[giha�m__^�jijof[ncihm�

[nn[]e_^�[h^�f_`n�oh_[n_h�\s�^c``_l_hn�jl_^[nilm�omcha�ih_*�

`[]nil�=JKR=m+� E�om_^�Bcmb_l$m� Llin_]n_^�H_[mn� Ocahc`][hn�

@c``_l_h]_�n*n_mn� %LHO@&� il� O]b_``_$m�B*n_mn�qb_h�]igj[lcha�

ch^cpc^o[f�^[n[� m_nm� %Limn*Di]&� c^_hnc`c_^�\s�gofnc*][n_ails�

=JKR=m� [m� mbiqcha�mcahc`c][hn�^c``_l_h]_m� %=\[]om�?ih]_jnm�

Ooj_l[hip[� .66/&+� ?ihncha_h]s� n[\f_m� %TY&� q_l_�om_^�ni�

_r[gch_�jlijilncih[f� ^c``_l_h]_m� ch�m__^�nbc]eh_mm� [h^�

_h^imj_lg�]f[mm_m�[giha� m__^�jijof[ncihm� om_^�\s�^c``_l_hn

BNYZXM]LNM �_R\Q� YNZV R[[RXW� XO�\QN� LXYaZRPQ\� X_WNZ&� 7]Z\QNZ�ZNYZXM]L\RXW� YZXQRKR\NM�_R\QX]\� YNZV R[[RXW&



0/

jl_^[nilm� %=\[]om� ?ih]_jnm� On[npc_q�.66/&+� K]][mcih[ffs� nqi�

[h^� nbl__� _h^imj_lg�m__^m�q_l_� fogj_^�nia_nb_l�[m�gofnc*

_h^imj_lg�m__^m)� ^o_�ni�nb_�mg[ff� hog\_l�i`� nbl__�_h^imj_lg�

m__^m� ch�mig_�][n_ailc_m+

N_mofnm

Ah^i][lj�Pbc]eh_mm�[h^�Ah^imj_lg�Jog\_l8� Ahncl_� Lijof[ncih

E� _r[gch_^�[� nin[f� i`� .5.1� m__^m�[h^�[m]_ln[ch_^�nb_�

hog\_l�i`� _h^imj_lgm� `il�.122�i`� nb_g� %Bca+� 2*.� [h^�P[\f_� 2*�

.&+� P[\f_�2*.� ^_m]lc\_m� nb_�^[n_)� ilcach�[h^�hog\_l�i`� m__^m�

]iff_]n_^+� Fichn�g_[mol_g_hnm� i`� _h^i][lj�nbc]eh_mm� [h^�

_h^imj_lg�hog\_l�q_l_�i\n[ch_^� `il� 4-2� m__^m� `lig�n[jcl�

f[nlch_m)� ch]fo^cha� chn[]n� [h^�p_ln_\l[n_*[nn[]e_^�m__^m+�

Ah^i][lj�nbc]eh_mm� ihfs�q[m�g_[mol_^�`il� nb_�0/6� m__^m�

i\n[ch_^� `lig�[ff� f[nlch_m� [h^� `lig�nb_� nlc[f�qcnb�[� ][jncp_�

qbcn_*fcj+

Pb_� l_mofnm�qcnb�l_mj_]n� ni� nb_�^c``_l_hn� jl_^c]ncihm�

[l_�[m� `iffiqm7

Ll_^c]ncih�.7� Pb_�b[l^�qii^s�_h^i][lj�l[ha_^� ch�

nbc]eh_mm� `lig�.+2� ni� 3+2�gg� `il�nb_�_hncl_� m__^�jijof[ncih�

%h:.-01&+� Pb_�jlijilncih�i`� m__^m�qcnb�ih_)� nqi�[h^� nbl__�

_h^imj_lgm�^_j[ln_^�mcahc`c][hnfs� `lig�[h�_p_h�^cmnlc\oncih�

i`� .,0� _[]b� %^`:1)� T/:/6.-)� L:+---.&+� Iimn� m__^m� %34� "&�

]ihn[ch_^�ihfs�ih_�_h^imj_lg8� biq_p_l)� /6� "�[h^�1� "�b[^�nqi�

[h^� nbl__�_h^imj_lgm)� l_mj_]ncp_fs� %Bca+� 2*.&+
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Ll_^c]ncih�/7� Ah^imj_lg�hog\_l�j_l�m__^�^c^�hin� [jj_[l�

ni� ch`fo_h]_� `locn� m_f_]ncih�\s� n[jclm+� Pb_�jlijilncih�i`�

ih_)� nqi�[h^�nbl__�_h^imj_lg�m__^m�^_`_][n_^�^c^�hin� ^c``_l�

mcahc`c][hnfs� `lig�nb[n� `ioh^�ch�m__^m�\_fiq�j[l_hn� nl__m�

%^`:/)� T/:1+3.)� L:+-665&� %Bca� 2*.&+� Pbom)� m__^�jijof[ncihm�

[n� n[jcl� f[nlch_m�q_l_� l_jl_m_hn[ncp_�i`� nbim_�oh^_l�j[l_hn�

nl__m+

Ll_^c]ncih�07� Pb_l_�q_l_�mcahc`c][hn�^c``_l_h]_m� [giha�

nb_� nbc]eh_mm_m� i`� _h^i][ljm� _h]fimcha�ih_)� nqi�[h^�nbl__�

_h^imj_lgm� %Bca+� 2*/)� ^`:/)� B:..-+1/)� L:+---.&+� Ochaf_*

_h^imj_lg�m__^m� %h:160&� q_l_�mcahc`c][hnfs�nbc]e_l� nb[h�nqi�

_h^imj_lg� %h:.51)� O]b_``_$m� B:6-+5.)� L]+Kf&� il� nbl__�

_h^imj_lg�m__^m� %h:/5)� O]b_``_$m� B:0-+45)� L]+Kf&+� Pb_�

nbc]eh_mm�i`� nqi�[h^�nbl__�_h^imj_lg�_h^i][ljm�q[m� mcgcf[l�

%O]b_``_$m� B:.+25)� L;+-2&+� Ochaf_*_h^imj_lg�m__^m� l[ha_^�ch�

nbc]eh_mm� `lig�/� ni�3�gg)� \on�gimn�q_l_�al_[n_l�nb[h� 1�gg�

nbc]e� %Bca+� 2*0&+� Eh�]ihnl[mn)� gimn�gofnc*_h^imj_lg�m__^m�

q_l_� f_mm� nb[h� 1�gg�nbc]e� %Bca+� 2*0&+� Pb_�jlijilncih�i`� ih_)�

nqi�[h^�nbl__�_h^imj_lg�m__^m� ch�_[]b�nbc]eh_mm� ][n_ails�

^_j[ln_^�mcahc`c][hnfs� `lig�[h�_p_h�^cmnlc\oncih� %^`:5)�

T/ :.46+5/)� L:+---.&� %Bca� 2*0&+

O_f_]ncih� `il�Ah^imj_lg�Jog\_l7ZZ Apc^_h]_� `lig�nb_�Bc_f^

Ll_^c]ncih�17� O__^m�[nn[]e_^�\s�\__nf_�f[lp[_)� li^_hnm�

[h^�qbcn_*fcjm� ch]fo^_^�mcgcf[l�^cmnlc\oncihm�i`� ih_)� nqi�[h^�

nbl__�_h^imj_lg�m__^m)� [h^�nb_m_�^cmnlc\oncihm�q_l_�mcgcf[l�

ni� nbim_� ch� fcp_�m__^m� [n� n[jcl� `_]_m�[h^�\_h_[nb�j[l_hn
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nl__m� cgg_^c[n_fs�[`n_l� `locn� `[ff� %Bca+� 2*18� ^`:5)� T/:0+4/)�

L:+55..&+� Pb_l_`il_�f[lp[_)� li^_hnm�[h^�qbcn_*fcjm�[ff� `_^�

ih� nb_� m[g_�jiif� i`� m__^m)� [h^�[jj_[l_^� ni�om_� nb_�^c``_l_hn�

_h^imj_lg�]f[mm_m� ch�jlijilncih�ni�nb_cl�i]]oll_h]_� ch�nb_�

m__^�\[he+

Ll_^c]ncih� 27� ?igjf_n_�_h^imj_lg�giln[fcns�i`� [nn[]e_^�

%j_h_nl[n_^&� m__^m)� biq_p_l)� p[lc_^�ch�l_f[ncih� ni�jl_^[nil�

mj_]c_m+� >[m_^�ih�^[n[� `lig�f[nlch_m)� \_h_[nb�j[l_hn� nl__m)�

[h^�nb_� `il_mn� `fiil� %h:44� m__^m&)� /6� "� i`� nb_�gofnc*

_h^imj_lg�m__^m�[nn[]e_^�\s�\__nf_m� molpcp_^�qcnb�[n� f_[mn�

ih_�_h^imj_lg�chn[]n)� \on�[ff� mchaf_*_h^imj_lg�m__^m�q_l_�

ecff_^� %P[\f_� 2*/&+� Pbcm� l_mofn�^_j[ln_^�mcahc`c][hnfs� `lig�

nb_�_rj_]n_^�jlijilncihm� %^`:/)� T/:2.+23)� L:+---.&+� H[lp[_�

qiof^�nbom�[jj_[l� ni�_r_ln� m_f_]ncp_�jl_mmol_� ch� `[pil�i`�

gofnc*_h^imj_lg�m__^m+

Ni^_hnm� [fmi�ecff_^�[ff� mchaf_*_h^imj_lg�m__^m� nb_s�

[nn[]e_^�[n� f[nlch_m� %h:2-&)� \on�i]][mcih[ffs� %5� "&� ih_�

_h^imj_lg�molpcp_^�ch� nb_�gofnc*_h^imj_lg�m__^m� %P[\f_�2*/&+�

Pbcm� l_mofn� [fmi�^_j[ln_^�mcahc`c][hnfs� `lig�_rj_]n_^�

jlijilncihm� %^`:f)� T/:.-+31)� L:+--..&+� Ni^_hnm�qiof^�nbom�

[fmi�[jj_[l�ni�jomb�m_f_]ncih�ch�nb_�^cl_]ncih�i`�gofncjf_*�

_h^imj_lg�m__^m+

=ff� _h^imj_lgm� ch�m__^m�j_h_nl[n_^�\s�qbcn_*fcjm� [n�

f[nlch_m)� ih�nb_�inb_l�b[h^)� q_l_�ecff_^�l_a[l^f_mm�i`�

_h^imj_lg�hog\_l� %h:50&� %P[\f_�2*/&+� >_][om_�qbcn_*fcjm�

]lomb�nb_�_hncl_�hon)� E� ]iof^�hin�[fq[sm� ]f_[lfs� c^_hnc`s�nb_�

hog\_l�i`� _h^imj_lgm�j_l�m__^+� Pb_m_�m__^m�q_l_�_r]fo^_^
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`lig�nb_�[h[fsmcm)� jli\[\fs�l_mofncha� ch�[h�oh^_l_mncg[n_�i`�

nb_�hog\_l�i`�gofnc*_h^imj_lg�m__^m�ecff_^�\s�qbcn_*fcjm)�

mch]_�gofnc*_h^imj_lg�m__^m�[l_�nbchh_l�[h^�gil_� fce_fs�ni�\_�

mb[nn_l_^+

O_f_]ncih� `il�Ah^i][lj�Pbc]eh_mm7� Apc^_h]_� `lig�?[jncp_�
Plc[fm�[h^�nb_�Bc_f^

Ll_^c]ncih� 3�[h^�47� E�jl_m_hn_^�[� nin[f� i`� /-1�

I[rcgcfc[h[�m__^m�^olcha� .3� `__^cha�nlc[fm�ni�nb_�][jncp_�

qbcn_*fcj+� En� [n_�./-� [h^�l_d_]n_^�51+� Bil� .2� nlc[fm� E�

l_]il^_^�nb_�j_l]_hn[a_�i`�i``_l_^�m__^m� ch`_mn_^�qcnb�\__nf_�

f[lp[_)� \on� E� ^c^�hin� l_]il^�nb_�jlijilncih�i`� ch`_mn_^�[h^�

chn[]n� m__^m�_[n_h+� Diq_p_l)� nb_�[hcg[f� ^c^�_[n� \inb�f[lp[_*�

ch`_mn_^�[h^�ohch`_mn_^�m__^m)� \_][om_�nb_�g_[h�j_l]_hn�

ch`_mn[ncih� l[n_� `il� m__^m�q[m�13+0� "� %h:.2� nlc[fm&� [h^�nb_�

qbcn_*fcj�[n_�[�g_[h�i`� 3-+4� "�i`� chnli^o]_^�m__^m+

Ah^i][ljm� l_d_]n_^� %\s� mjcnncha&� \s�nb_�][a_^�[hcg[f�q_l_�

mcahc`c][hnfs�nbc]e_l�nb_h�nbim_�nb[n�q_l_�ij_h_^�[h^�_[n_h+�

En� a_h_l[ffs�]lomb_^�ihfs�_h^i][ljm� f_mm� nb[h�1�gg�nbc]e�

%B:5+-3)� L:+---.)� Bcam+� 2*2)� 2*3�[h^�2*4&+

=�mcgcf[l�j[nn_lh�q[m�_pc^_hn� ch�m__^m� ]ihmog_^�[h^�

l_d_]n_^�\s�qcf^�qbcn_*fcjm)� moaa_mncha� nb[n� nb_�g[ch�nl[cn�

ch`fo_h]cha� m__^�]ihmogjncih�\s�qbcn_*fcjm�q[m� nb_�nbc]eh_mm�

i`� _h^i][ljm+� Ehn[]n� _h^i][ljm�[n� nb_�Bil_mn� H[e_� f[nlch_�

f_`n� \s�[� `il[acha�b_l^�q_l_�mcahc`c][hnfs�nbc]e_l�nb[h�

[nn[]e_^�_h^i][ljm� %Bca+� 2*2� [h^�P[\f_� 2*0&+� P[\f_�2*0�

jl_m_hnm� nb_�mn[ncmnc][f� ]igj[lcmihm�\_nq__h�qbcn_*fcj)
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1)

li^_hn)� [h^�f[lp[_�[nn[]e_^�m__^m)� [h^�m__^m� f_`n� [n� nb_cl�

miol]_m+� Pb_�nbc]eh_mm�i`� _h^i][ljm�j_h_nl[n_^�[n� >[]nlcm�

Oq[gj� f[nlch_m�q_l_�hin� mcahc`c]hnfs�^c``_l_hn� `lig�nbim_�

_[n_h�^olcha�nb_�_rj_lcg_hn)� \on� nbim_�ij_h_^�[n� Bil_mn� H[e_�

q_l_�mcahc`c][hnfs�nbc]e_l+� Diq_p_l)� nb_�m__^m� l_d_]n_^�

^olcha�nb_�][jncp_�nlc[f�b[^�mcgcf[l�^cg_hmcihm� ni�nbim_�

l_g[chcha�[n� Bil_mn� H[e_)� O[p[hh[� H[e_�[h^�>[]nlcm� Oq[gj�

f[nlch_m+� Pb_� _h^i][ljm�qbc]b�l_g[ch_^�[n� Bil_mn� H[e_�^c^�

hin� ^c``_l� ch� nbc]eh_mm� `lig�nbim_� f_`n� [n� O[p[hh[� H[e_�il�

>[]nlcm� Oq[gj� f[nlch_m)� \on�q_l_�mcahc`c][hnfs� nbc]e_l�nb_h�

nbim_� f_`n� [n� nb_�J_q�>olcnct[f� f[nlch_+

H[lp[_*ch`_mn_^�m__^m� b[^�mcahc`c][hnfs�nbchh_l�

_h^i][ljm� nb[h� nb_� fcp_)� ohch`_mn_^�m__^m� l_g[chcha�[n� nb_�

Bil_mn� f[e_�f[nlch_)� \on� nb_s�^c^�hin� ^c``_l� `lig�nb_� fcp_�

m__^m� [n� O[p[hh[�H[e_)� J_q�>olcnct[f� il� >[]nlcm� H[e_�

f[nlch_m+� H[lp[_*ch`_mn_^�m__^m�b[^�mcahc`c][hnfs� nbc]e_l�

_h^i][ljm� nb[h� nbim_�]l[]e_^�\s�nb_�_rj_lcg_hn[f� qbcn_*fcj)�

[h^�\s�qbcn_*fcjm�[n�>[]nlcm� Oq[gj� f[nlch_)� \on� mcahc`c][hnfs�

nbchh_l�nb[h�nbim_�_h^i][ljm� ]l[]e_^�[n� Bil_mn� H[e_+

= �]igj[lcmih�i`�^[n[� `lig�mj_]c`c]� f[nlch_m� mbiqm� nb[n�

li^_hn*[nn[]e_^�m__^m�^c^�hin�^c``_l� ch� nbc]eh_mm� `lig�chn[]n�

m__^m� l_g[chcha�[n� Bil_mn)� O[p[hh[�[h^�>[]nlcm� f[nlch_m)� \on�

nb_s�q_l_� mcahc`c][hnfs�nbc]e_l�nb[h�nbim_� `ioh^�[n� nb_�J_q�

>olcnct[f� f[nlch_� %P[\f_�2*0)� Bca+� 2*2&+� Ni^_hnm�[nn[]e_^�

[ff� [p[cf[\f_�m__^m� l_a[l^f_mm�i`� _h^i][lj� nbc]eh_mm)� [h^�

[]no[ffs�[jj_[l_^�ni�_[n� nbc]e�m__^m� [n� [�bcab_l�jlijilncih
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nb[h�nb_cl�i]]oll_h]_�ch� nb_�jijof[ncih)� [fnbioab�nbcm� nl_h^�

q[m� hin� mcahc`c][hn+

O_f_]ncih�@c``_l_h]_m�=giha�O__^�?ihmog_lm

>[m_^�ih�nb_�]ig\ch_^�^[n[� `lig�.66/� `il� f[nlch_m)� `lig�

.66.� `il� nl__m)� [h^�`lig�\inb�s_[lm� `il� `il_mn� `fiil)� nb_l_�

q_l_�mcahc`c][hn�^c``_l_h]_m� ch�nb_�nbc]eh_mm�i`� _h^i][ljm�

j_h_nl[n_^�\s�qbcn_*fcjm)� \__nf_� f[lp[_)� li^_hnm�[h^�nb_�

l_g[chcha� fcp_�m__^m� %Bca+� 2*3)� ^`:0)� B:.0+56)� L:+---.&+

O__^m� ]l[]e_^�\s�qbcn_*fcjm�q_l_�mcahc`c][hnfs�nbchh_l�nb[h�

nbim_�j_h_nl[n_^�\s� f[lp[_� %Bcmb_lm� LHO@:+.0)� L9+-.&+� Pb_s�

q_l_�[fmi�nbchh_l�nb[h�nbim_�[nn[]e_^�\s� li^_hnm� %Bcmb_lm�

LHO@:+.0)� L:9+-2&)� [h^�fcp_�m__^m� %Bcmb_lm� LHO@:+.0)� L9+-2&+�

Sbcn_*fcjm� nbom�[jj_[l�ni�om_�nbch�m__^m�gil_� `l_ko_hnfs�nb[h�

inb_l�jl_^[nilm)� [h^�nb[h�nb_cl�i]]oll_h]_� ch�nb_�qcf^� %Bca+�

2*0� p_lmom� 2*4&+

E� `[cf_^�ni�l_d_]n� nb_�jl_^c]ncih� nb[n� li^_hnm� `__^�ih�

m__^m�i`� [ff� nbc]eh_mm_m+� Pb_�m__^m� nb_s�[n_�q_l_�

mcahc`c][hnfs�nbc]e_l�nb[h�nbim_�mncff� [fcp_�[n� f[nlch_m�

%Bca+� 2*3)� P[\f_�2*0&+� Pb_s�q_l_�[fmi�mcahc`c][hnfs�nbc]e_l�

nb[h�nbim_�j_h_nl[n_^�\s� f[lp[_� %Bca+� 2*3)� Bcmb_lm� LHO@:+.0)�

L]+Kf&)� [h^�nbim_�l_g[chcha�[fcp_� %Bcmb_lm� LHO@:+.0)� L]+-2&+

E� [fmi� `[cf_^�ni�l_d_]n�nb_�jl_^c]ncih�nb[n�\__nf_� f[lp[_�

j_h_nl[n_� nb_�_hncl_�l[ha_�i`�_h^i][lj�nbc]eh_mm_m� `ioh^� ch�

m__^�jijof[ncihm8� ip_l[ff)� f[lp[_*ch`_mn_^�[h^�hih*ch`_mn_^�

m__^m� `lig�nb_� m[g_� `_]_m�q_l_�i`� mcgcf[l�^cg_hmcihm� %Bca+� 2*�

3)� Bcmb_lm� LHO@:+.0)� L;+-2&+
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Sbcn_*fcj�[h^�Ni^_hn� Bil[acha�[n� P[jcl�H[nlch_m

Jin� [ff� f[nlch_m�q_l_�pcmcn_^�[n� nb_�m[g_�ncg_�\s�[ff�

m__^�jl_^[nilm� %P[\f_� 2*1&+� Pb_�Bil_mn� H[e_� f[nlch_�q[m�bcn�

l_j_[n_^fs�\s�j_]][lc_m)� gil_� `l_ko_hnfs� nb[h� nb_�inb_l�

f[nlch_m� %P[\f_� 2*1&+� Sbcn_*fcjm� `clmn� pcmcn_^�nb_�mcn_� ch�

Jip_g\_l�.66.)� qb_h� n[jclm�q_l_�mncff� ^_`_][ncha�I[rcgcfc[h[�

m__^m+� Diq_p_l)� qbcn_*fcj*]l[]e_^�I[rcgcfc[h[�m__^m�q_l_�hin�

`ioh^�[n� Bil_mn� H[e_�ohncf� B_\lo[ls�.66/)� ch^c][ncha� nb[n�

m__^m�q_l_�hin� _[n_h� cgg_^c[n_fs�[`n_l�^_`_][ncih+� Pqi�

gihnbm�j[mm_^�\_`il_�]l[]e_^�m__^m�q_l_� `ioh^�[n� [hinb_l�

f[nlch_� %>[]nlcm� Oq[gj&)� [h^� cn�q[m�hin� ohncf� O_jn_g\_l�nb[n�

qbcn_*fcj*]l[]e_^�m__^m�qb_l_� `ioh^�[n� nb_�J_q�>olcnct[f�

f[nlch_� %P[\f_�2*1&+� Diq_p_l)� \s�Jip_g\_l� .66/)� qbcn_*fcjm�

b[^�pcmcn_^�[h^�]ihmog_^�m__^m�[n� [ff� f[nlch_m+� Pbom)� nb_�

qbcn_*fcj� *� m__^�nl[cn� l_f[ncihmbcj�^_m]lc\_^� `il�Bil_mn� H[e_�

%[`n_l�[n� f_[mn� `iol�qbcn_*fcj� `il[acha�\ionm&)� cm�_p_hno[ffs�

l_j_[n_^�[n� nb_�inb_l� f[nlch_m+� =m� ncg_�j[mm_m)� nb_�

_h^i][ljm� [fmi�^_n_lcil[n_�[h^�j_]][lc_m�[l_�[\f_�ni�ij_h�

nbc]e_l�[h^�nbc]e_l�m__^m� %Bl[aimi�j_lm+� i\m&+

Ni^_hnm�\_a[h�pcmcncha�[ff� f[nlch_m� ch� B_\lo[ls� .66/�

%P[\f_�2*1&+� Pbcm�q[m�[fmi�qb_h�nb_� `clmn� li^_hn*ah[q_^�

m__^m�qb_l_� `ioh^)� moaa_mncha�nb[n� li^_hnm�[fmi�^i�hin�

]ihmog_� m__^m� cgg_^c[n_fs�[`n_l�^_`_][ncih�\s�n[jclm+� Pb_�

O[p[hh[� H[e_� f[nlch_)� `iffiq_^�\s� nb_�>[]nlcm� Oq[gj� f[nlch_)
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1,

b[^�gil_�m__^m� ]ihmog_^�\s�li^_hnm� %\[m_^�ih� `ch^cha�ah[q_^�

m__^m&� `lig�B_\lo[ls�ni�=jlcf� .66/)� nb[h�[ff� inb_l� f[nlch_m+

Lli^o]ncih�i`�Ah^imj_lg�?f[mm_m�\p�@c``_l_hn� Pl__m�[h^�Pl__�
?fogjm

>[m_^�ihfs�ih�m__^m� ]iff_]n_^�\_h_[nb�j[l_hn� nl__m)�

ch^cpc^o[f� nl__m�jli^o]_^�[�g_[h�i`� 36+2"�mchaf_)� /4+2"�

^io\f_�[h^�0"� nlcjf_�_h^imj_lg�m__^m� %Bca+� 2*5&�+� Pqi� nl__m�

jli^o]_^�ihfs� mchaf_*_h^imj_lg�m__^m)� \on�gimn� jli^o]_^�

p[lc[\f_�jlijilncihm�i`� mchaf_�[h^�gofnc*_h^imj_lg�m__^m�

%Bca+� 2*5&+� Pb_�jlijilncihm� i`� _[]b�m__^�nsj_�p[lc_^�

mcahc`c][hnfs�[giha�nl__m� %Bca�2*58� ^`:.6)� B:/+63)� L:+---.&)�

\on� hin� [gihamn� nb_� `cp_�]ihmj_]c`c]� ]fogjm� %Bca�2*68� ^`:1)�

B:/�+�00)� L:+-241&+

@cm]ommcih

Eh� nbcm� mno^s�m__^�jl_^[nilm� ]bim_� m__^m� ^c``_l_hnc[ffs)�

[h^�^_n_lgch_^� nb_�[p_l[a_�p[fo_�i`� e_s� ]b[l[]n_lcmnc]m� i`�

molpcpcha� m__^m�[m�q_ff�[m� nb_�mj[nc[f� ^cmnlc\oncih�i`�

p[lc[ncih� ch�nb_m_�]b[l[]n_lcmnc]m+� Eahilcha� `il�nb_�gig_hn�

m_f_]ncih� `lig�`[]nilm�inb_l� nb[h�jl_^[ncih)� mo]b�[m�

a_lgch[ncih�mo]]_mm� %l_pc_q�\s�>[tt[t�[h^�=]e_lfs� .66/)

Bimn_l� .653)� D[lj_l�_n� [f+� .64-)� \on� m__�Ocfp_lnih� .656&)� q_�

][h�jl_^c]n� nb_�_rj_]n_^�p[fo_�i`� m__^�nl[cnm� ch�[�jijof[ncih�

oh^_l�m_f_]ncih�\s� ch^cpc^o[f� m__^�jl_^[nilm� mj_]c_m+� Sbcf_�

[ff� jl_^[nilm�[nn[]e_^�[ff�j[fg�m__^m� l_a[l^f_mm�i`�jbsmc][f�

^c``_l_h]_m)� m__^m� nb[n� fimn� [ff� _h^imj_lgm� ^c``_l_^� ch�nb_cl
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jbsmc][f� ]b[l[]n_lcmnc]m� `lig�nbim_� ch�qbc]b�[n� f_[mn� ih_�

_h^imj_lg�molpcp_^+� Sbcn_*fcjm�ecff_^�[ff�_h^imj_lgm� ch� nqi�

[h^�nbl__�_h^imj_lg�m__^m)� \_][om_�nb_s�]iof^�_[mcfs�]lomb�

nb_� nbch�_h^i][ljm+� =�m__^�jijof[ncih�l_mjih^cha�ihfs�ni�nb_�

m_f_]ncp_�jl_mmol_� _r_ln_^�\s�qbcn_*fcjm� mbiof^�\_�^igch[n_^�

\s�nbc]e*_h^i][lj)� mchaf_*_h^imj_lg�m__^m+� Kh� nb_�inb_l�

b[h^)� nb_�^cl_]ncih�i`� m_f_]ncih�_r_ln_^�\s�\__nf_�f[lp[_�[h^�

li^_hnm� cm� niq[l^m�gofnc*_h^imj_lg�m__^m)� l_a[l^f_mm� i`�

_h^i][lj� nbc]eh_mm)� \_][om_�nb_s�ecff�[ff� mchaf_*_h^imj_lg�

m__^m� nb_s�j_h_nl[n_+� Pb_l_`il_)� c`� m__^�nl[cnm�q_l_�[�

l_mjihm_� ni�jl_^[ncih�\s�\__nf_�f[lp[_�il�li^_hnm)� nb_�

jijof[ncih�mbiof^�\_�^igch[n_^�\s�nqi�il�nbl__�_h^imj_lg�

m__^m+� Pb_�I[l[][� Emf[h^�I[rcgcfc[h[�m__^�jijof[ncih�[m� [�

qbif_�q[m� ^igch[n_^�\s�mchaf_*_h^imj_lg�m__^m)� moaa_mncha�

nb[n� j[mn� m_f_]ncp_�jl_mmol_m� `[pil_^�nb_�^_p_fijg_hn� i`�

mchaf_�ip_l�gofnc*_h^imj_lg�m__^m+� Och]_�mchaf_*m__^_^�m__^m�

[l_�ecff_^�\s�\__nf_m�[h^�li^_hnm)� \on�i`n_h� molpcp_�qbcn_*�

fcj�[nn[]em� %c`� nb_s�b[p_�nbc]e�_h^i][ljm&)� nbcm�i\m_lp[ncih�

ch^c][n_m� nb[n�qbcn_*fcjm� %[h^�inb_l� l_]_hnfs�_rnch]n� m__^�

jl_^[nilm� nb[n� ]lomb_^�_h^i][ljm&� b[p_�\__h�nb_� ^igch[hn�

`il]_� ch`fo_h]cha� m__^�nl[cnm+

Pb_�jlijilncihm� i`� mchaf_�p_lmom�gofnc*_h^imj_lg�m__^m�

mbiof^�]b[ha_�ni�l_`f_]n�]b[hacha�m_f_]ncp_�jl_mmol_m+� Bil�

_r[gjf_)� c`�qbcn_*fcjm�\_]ig_�_rnch]n�[h^�\__nf_� f[lp[_�il�

li^_hnm�^igch[n_�nb_� m__^*_[ncha�aocf^)� nb_l_�mbiof^�\_�[�

]ih]igcn[hn� ]b[ha_�ch� nb_�jlijilncih�i`� ih_)� nqi�[h^�nbl__�

_h^imj_lg�m__^m� ch�m__^�\[hem+� Ocgcf[l�mno^c_m� ni�nbcm�ih_
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b[p_�\__h�]ih^o]n_^� ch�?imn[�Nc][�[h^� L[h[g[�qcnb�O]b__f_[�

limnl[n[+� [�j[fg�mcgcf[l�ni�I[rcgcfc[h[)� ch�[l_[m� f[]echa�

qbcn_*fcjm�\on�qb_l_�li^_hnm�[h^�\__nf_� f[lp[_�[l_�]iggih�

%_+a+)� >l[^`il^�[h^�Ogcnb�.644)� F[ht_h�.64.)� Slcabn� .650)�

.66-&+� >l[^`il^�[h^�Ogcnb� %.644&� `ioh^�nb[n� _h^imj_lg�

molpcpilmbcj�qcnbch�[nn[]e_^�m__^m�i`� limnl[n[� ch�?imn[�

Nc][�[h^�L[h[g[� ch]l_[m_^�[m� nb_�hog\_l�i`� _h^imj_lgm�j_l�

m__^�ch]l_[m_^+� Pb_�g_[h�^cmnlc\oncih�i`� mchaf_*� [h^�gofnc*

_h^imj_lg�m__^m�j_l�cH+�limnl[n[�nl__�ih�>[lli�?ifil[^i� Emf[h^�

%>?E&)� L[h[g[�q[m� 61"� mchaf_*_h^imj_lg)� 2"� nqi�[h^�."� nbl__�

%h:0&+� Eh�?imn[�Nc][)� nb_�]ill_mjih^cha� `caol_m�q_l_�40")

/1"�[h^�2"� %h:2&+� Eh�gs�mno^s�nb_� `caol_m�[l_� 36+2")� /4+2")�

[h^�0"� l_mj_]ncp_fs� %h:/-&+� Pb_� `caol_m� moaa_mn� nb[n� nl__m�

ch� L[h[g[�[h^�?imn[�Nc][�[l_�il�q_l_�oh^_l�_ko[f� il�al_[n_l�

jl_mmol_�ni�jli^o]_�mchaf_*_h^imj_lg�m__^m�l_f[ncp_�ni�I[l[][�

I[rcgc�fc[h[�jijof[ncihm+

Diq_p_l)� ih_�qiof^�hin� _rj_]n�_rn[hn� [^ofn� j[fg�nl__�

m__^�jli^o]ncih�ni�l_`f_]n� l_]_hn� ]b[ha_m� ch�nb_�m_f_]ncp_�

jl_mmol_�_r_ln_^�\s�[� h_q�m__^�jl_^[nil�aocf^� %]+`+� F[ht_h�

[h^�I[lnch� .65/&+� Pb_�]oll_hn�a_h_l[ncih�i`� l_jli^o]ncp_�

nl__m�qiof^�l_`f_]n� nb_�m_f_]ncp_�jl_mmol_m�i`� j[mn�s_[lm)�

qb_h�qbcn_*fcjm� mncff� i]]oll_^� ch�nb_�?_hnl[f�=g_lc][h� mno^s�

mcn_m+� Sbcn_*fcjm�b[p_�\__h�[\m_hn� `lig�>?E� mch]_�nb_�_[lfs�

.60-$m� %Acm_h\_la)� j_lm+� ]igg+&� [h^� `lig�H[�O_fp[� mch]_�[n�

f_[mn� .64-� %?f[le� .661&+� Ji�]ihnchoiom�^[n[�[l_�[p[cf[\f_�ih�

nb_� fiha_pcns�[h^�[a_�[n� `clmn� l_jli^o]ncih� `il�qcf^�j[fg�

nl__m)� \on�gimn� ^[n[�ih� nl__m�[a_^�\s� f_[`� m][lm� ch^c][n_
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nb_s�g[nol_� f[n_�[h^�[l_� fiha*fcp_^+� ?i]ihon� j[fgm)� `il�

_r[gjf_)� ^i�hin� `fiq_l�ohncf� nb_s�[l_�.-*.2�s_[lm�if^� %?ihh_l�

.633&+� Kh_�mno^s�i`�[hinb_l�h_inlijc][f� [l\il_m]_hn�j[fg�

%Aon_lj_�[fi\im[� ch� Lo_lni�Nc]i&� `iffiq_^�m__^fcham� `il�/.-�

^[sm)� ][f]of[n_^�[a_�ohncf� nlohe�^_p_fijg_hn� \[m_^�ih� aliqnb�

l[n_)� [h^�nb_h�om_^�f_[`� m][lm� ni�_mncg[n_�nb_�[a_�i`� nl__m�

qcnb�nlohem� %R[h�R[f_h� .642&+� Eh^cpc^o[fm� l_[]b_^�

l_jli^o]ncp_�g[nolcns�[n� [\ion� 2-*3-�s_[lm� i`�[a_� %6*./�g �ch�

b_cabn&)� l_[]b_^�nb_� `il_mn� ][hijs�[n� .-1� ni� .0-�s_[lm�i`�[a_�

%.1*.3�g & )� [h^�q_l_�m_h_m]_hn�[n� .23� il�gil_�s_[lm� %.5*/-�g&�+�

Ccp_h�nb_� fiha� fc`_*mj[h�[h^�fiha�ncg_�ni�l_jli^o]ncp_�

g[nolcns�i`�j[fg�nl__m)� `_q�j[fg�nl__m� ch�nb_�jijof[ncih�

qiof^�b[p_�mn[ln_^�jli^o]cha� `locn� mch]_� nb_�^cm[jj_[l[h]_� i`�

qbcn_*fcjm� `lig�nb_m_�nqi�mcn_m+

Kh_�qiof^�jl_^c]n)� biq_p_l)� nb[n� nb_�m__^m� molpcpcha� ch�

nb_�?imn[�Nc][h� m__^�\[he�[`n_l�jl_^[ncih�\s� li^_hnm�il�

\__nf_m�qiof^�mbiq�[� f[la_l�jlijilncih�i`�gofnc*_h^imj_lg�

m__^m� nb[h�nbim_�ih�I[l[][)� qb_l_�qbcn_*fcjm� _[mcfs�^_mnlis�

nb_g+� >l[^`il^�[h^�Ogcnb� %.6448� P[\f_�2*0&� l_jiln� nb[n� 24"�

i`� nb_�molpcpcha�m__^m�b[^�mchaf_*_h^imj_lgm�[h^�10"� b[^�nqi�

il�nbl__�_h^imj_lgm)� ]igj[l_^�ni�4."� [h^�/6")� l_mj_]ncp_fs)�

ih�I[l[][+� >l[^`il^�[h^�Ogcnb� %.644&� ]ih]fo^_^�nb[n� nb_l_� cm�

m_f_]ncp_�jl_mmol_� `il� nl__m� ni�jli^o]_�gofnc*_h^imj_lg�

m__^m)� \_][om_� nb_s�^c^�hin� ]ihmc^_l�nb_� l_]_hn� jl_m_h]_�i`�

qbcn_*fcjm�[n� nb_cl�mno^s�mcn_m+� E� ]ih]fo^_�nb[n�qb_l_�nb_�

mj_]c_m� ]igjimcncih�i`� nlijc][f�J_inlijc][f� m__^*jl_^[nil�

aocf^m� l_g[ch� chn[]n)� [m�[n� I[l[][)� m_f_]ncih� `[pilm� nbc]e*
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1 0

_h^i][lj)� mchaf_*_h^imj_lg�m__^m+� @o_�ni�[�^c``_l_h]_� ch�iol�

[q[l_h_mm� i`� m__^�]ihmog_lm)� q_�chn_ljl_n� mcgcf[l�^[n[� ch�

p_ls�^c``_l_hn�q[sm+

Pb_�al_[n�p[lc[h]_�[giha�nl__m�\on� hin� [giha�]fogjm� i`�

nl__m� ch� nb_�hog\_l�i`� _h^imj_lgm�jli^o]_^�j_l�m__^�moaa_mnm�

nb[n� nb_�al_[n_mn� m_f_]ncp_�jl_mmol_�i]]olm�[n� nb_�qcnbch�

]fogj�l[nb_l�nb[h�nb_� f[la_l�[giha�]fogj�m][f_+� Pbcm�

moaa_mnm� nb[n� [ff� nb_� m__^�jl_^[nil�nsj_m� ]ihmc^_l_^�b_l_�

[jj_[l�ni� l_[]b�[h^�ch`fo_h]_�[ff� ]fogjm+� Oig_�nl__m�qcnbch�

]fogjm)� ih�nb_�inb_l�b[h^)� _m][j_�jl_^[ncih�\s�qbcn_*fcjm)�

j_lb[jm�\s�^lijjcha� `locn� [msh]blihiomfs�[n� nb_�n[cfm�i`� nb_�

`locn*^lij�j_lci^�[h^�[q[s� `lig�nb_�j_[e� ch� `locn*`[ff)� qb_h�

[�qbcn_*fcj�b_l^�cm� f_mm� fce_fs�ni�pcmcn� nb_�]fogj� %Bl[aimi)�

ohjo\f+� ^[n[&+� Iimn�i`� nb_m_�m__^m�g[s�\_�^cmj_lm_^�\s�

n[jclm�il� li^_hnm�\_`il_�[�b_l^�pcmcnm� il� l_*pcmcnm� nb_�]fogj�

qb_l_� mo]b�[�nl__� cm� fi][n_^+� Diq_p_l)� nb_m_�nl__m�qiof^�hin�

_m][j_�nb_�[nn_hncih�i`�\__nf_� f[lp[_�il� li^_hnm)� [h^�\inb�

jl_^[nilm�g[s�i]]ol�]ihnchoiomfs�qcnbch�]fogjm� [h^�b[p_�

[]ncpcns� l[ha_m�qcnb�[�m][f_�mg[ff_l�nb[h�il�_ko[f� ni�nb[n� i`�

nb_�]fogj� %Ogsnb_� .645)� `il� li^_hnm8� Slcabn� .66-)� .650)� `il�

f[lp[_&+� Pb_m_�m__^�jl_^[nilm� ]ihmog_�m__^m�qcnbch� nb_�]fogj�

nblioabion� nb_�_hncl_� `locn*^lij�j_lci^)� [f\_cn� [n�[�go]b�

mfiq_l� l[n_�l_f[ncp_�ni�[�b_l^�i`�qbcn_*fcjm+� =�pcmcn� \s�

n_hm� ni�boh^l_^m�i`�qbcn_*fcjm� ni� mj_]c`c]� ]fogjm)� qbcf_� f_mm�

`l_ko_hn� [h^�gil_�cll_aof[l)� cm�gil_�][n[mnlijbc]� `il�m__^m�

[fl_[^s�ih�nb_�alioh^+� Pb_s�][h�^_mnlis�boh^l_^m� ni�

nbiom[h^m� i`� m__^m� ch�ih_� `il[acha�\ion+� Pb_�mnl[n_as�i`� [
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1 1

jf[hn� l_mjih^cha� ni�nb_� m_f_]ncp_�jl_mmol_m� _r_ln_^�\s�qbcn_*�

fcjm)� inb_l�nb[h�\s�ch]l_[mcha�_h^i][lj� nbc]eh_mm)� mbiof^�

nb_l_`il_�\_�ni�_cnb_l�^lij� m__^m�ip_l�[� fiha_l�j_lci^�nb[h�

cnm� h_cab\ilm)� il�ni�^lij�m__^m�[n� nb_�n[cfm�i`� nb_� `locn*�

`[ff�^cmnlc\oncih+� Pb_m_�mnl[n_ac_m�qiof^�^_]l_[m_�nb_�lcme�

i`�qbcn_*fcj�[nn[]e)� \_][om_� f[la_�b_l^m�i`�qbcn_*fcjm�

jli\[\fs�l_mjih^�ni�nb_�j_[e� ch� `locn*`[ff�qcnbch�]fohjm)�

qb_h�nb_� `ii^�mojjfs� cm� mo``c]c_hn� ni� `__^�[h�_hncl_�b_l^�

%Gcfnc_�[h^�P_l\ilab�.650&+

Diq_p_l)� nb_m_�nl__m�qiof^�mncff� b[p_�ni�]ihn_h^�qcnb�

\__nf_� f[lp[_�[h^�li^_hnm+� Pb_�[^[jncp_�l_mjihm_�ch�nbcm�

][m_�qiof^�\_�ni� ch]l_[m_�nb_�hog\_l�i`� _h^imj_lgm�j_l�m__^)�

mch]_�mig_�i`� nb_�m__^m� ch�nb_m_�honm�qcff� molpcp_�nb_�

[nn[]em�i`� nb_m_�jl_^[nilm+� L_lb[jm� nb_�\_mn� mnl[n_as�qb_h�

nb_�ncgcha�i`�jl_^[nil*mj_]c_m�[nn[]em� cm�bcabfs�

ohjl_^c]n[\f_)� cm�[�gcr_^�ih_)� qb_l_� ch^cpc^o[f� nl__m�jli^o]_�

\inb�mchaf_�[h^�gofnc*_h^imj_lg�m__^m+� Pbcm� m]_h[lci�qiof^�

_rjf[ch�qbs� nb_�p[lc[ncih�qcnbch�I[rcgc�fc[h[�]fogjm� ch� nb_�

hog\_l�i`� _h^imj_lgm�jli^o]_^�j_l�m__^�j_l�nl__� cm�al_[n_l�

nb[h�nb[n� \_nq__h�]fohjm7� [ff� ]fogjm�[l_�[nn[]e_^�\s�[ff� m__^�

jl_^[nilm)� \on� nb_�l[n_)� f_p_f� i`� cgj[]n)� [h^�ncgcha�i`� _[]b�

mj_]c_m�pcmcn�^c``_lm)� m_f_]ncha� `il�al_[n_l�p[lc[h]_�qcnbch�

]fohjm+

Pb_�_]ifias�i`�_[]b�mj_]c_m� i`� m__^�jl_^[nil� ch`fo_h]_m�

nb_�m_f_]ncp_�jl_mmol_� cn� _r_lnm�ih�jf[hnm+� Sbcn_*fcjm�gip_�

nblioab� `il_mnm�[m�ohcnm�i`� n_hm� ni�boh^l_^m� i`� ch^cpc^o[fm)�

nb_s�b[p_�ip_lf[jjcha�big_�l[ha_m)� _[]b�i`�qbc]b�][h�\_
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) ( (

boh^l_^m� i`� mko[l_�ecfig_n_lm� %?b[jn_l� 3&+� Kh_�b_l^$m� big_�

l[ha_�qiof^�_h]igj[mm�g[hs�]fogjm� i`�I[rcgcfc[h[+� Pb_� f[la_�

hog\_lm� i`� ch^cpc^o[fm�j_l�b_l^�[h^�nb_�g[hs�]fogjm� i`�

I[rcgcfc[h[�j_l�big_�l[ha_�qiof^�l_mofn� ch�qbcn_*fcjm�

mj_h^cha� fcnnf_� ncg_�qcnbch�[�]fogj�\_`il_�gipcha�ih� %`lig�

`cp_�gchon_m� ni� `iol�biolm8� Bl[aimi�ohjo\f+� ^[n[&+� Eh�

]ihnl[mn)� [aioncm�[l_�n_llcnilc[f� [h^�n_h^�ni� fi][n_� nb_cl�

n_llcnilc_m� ch�[h^�[lioh^�lc]b� `ii^�miol]_m� %Ogsnb_� .645&+�

Pbcm� cm�jli\[\fs�nlo_�i`�g[hs�inb_l�li^_hnm�[m�q_ff�

%Acm_h\_la�.65.)� Aggihm� .651&+� =h�[aionc$m�big_�l[ha_�g[s�\_�

mg[ff_l� nb[h�[� mchaf_�I[rcgcfc[h[� ]fogj+� Pb_m_�[hcg[fm�pcmcn�

nl__m�qcnbch�nb_cl�]fogj�ih�[�^[cfs� c`�hin�biolfs�\[mcm� ch�

m_[l]b�i`� `locnm�[h^�m__^m� %Bila_n� .66-)� .66/[&)� _[]b�ncg_�

m][nn_lbi[l^cha�il�_[ncha�[� `_q�m__^m+� @olcha�j_[e� `locn*�

`[ff�qcnbch�[�]fogj�nb_m_�[hcg[fm�qiof^�\_�ip_lqb_fg_^�\s�

`locn� [p[cf[\cfcns)� \_][om_� _[]b�nl__�^lijm�boh^l_^m� ni�

nbiom[h^m� i`� `locnm+� Pbom�g[hs�m__^m�qiof^�_m][j_�jl_^[ncih�

\s� n_llcnilc[f� [m�q_ff� [m�mg[ff_l�hih*n_llcnilc[f� li^_hnm)�

qbc]b�][hhin� l_jli^o]_�koc]efs�_hioab�ni� n[e_�[^p[hn[a_�i`�

nb_� ]lij)� [h^� ][hhin� [aal_a[n_�ni�[hs�al_[n� ^_al__�\_][om_�

i`� nb_cl� mifcn[ls*n_llcnilc[f� mi]c[f� mnlo]nol_� %F[ht_h� .641)�

Ogsnb_� .645&+

Kh� nb_�inb_l�b[h^)� [fnbioab�\__nf_� f[lp[_�][h� n[e_�

[^p[hn[a_� i`� f[la_�m__^�]lijm�^o_� ni�nb_cl�bcab� l_jli^o]ncp_�

l[n_m�[h^�jijof[ncih�^_hmcnc_m� %F[ht_h)� .64.)� Scfmih�[h^�

F[ht_h� .64/)� Slcabn� .66-)� .650&)� nb_cl� cgj[]n� ih� m__^�nl[cnm�

cm� jli\[\fs� l_^o]_^�\s�jl_^[ncih�\s�qbcn_*fcjm+� Is
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) ( )

_rj_lcg_hn[f� ^[n[�qcnb�[� ][a_^�qbcn_*fcj� moaa_mn� nb[n� \__nf_�

f[lp[_�[l_�l_[^cfs�_[n_h�\s�qbcn_*fcjm+� Sbcn_*fcjm�g[s� ch�

`[]n�jl_`_l�ch`_mn_^�m__^m8� nb_s�`il[a_�ih�m__^m� ih]_� nb_s�

b[p_�[a_^�ih�nb_�alioh^)� j_lb[jm�\_][om_�[&� f[lp[_�b[p_�

bcab_l�honlcncih[f�p[fo_)� il�\&� if^�il� ch`_mn_^� m__^m� [l_�

_[mc_l�ni�]l[]e+� Bil�[� f[lp[� ni�_m][j_�]ihmogjncih�\s�qbcn_*�

fcjm� cn�qiof^�b[p_�ni� chb[\cn�[� m__^�oh\l_[e[\f_�\s�qbcn_*�

fcjm� %c+_+� mchaf_*_h^imj_lg�m__^m�qcnb�nbc]e�_h^i][ljm&+�

Pb_l_`il_)� _p_h� c`�gofnc*_h^imj_lg�m__^m� [l_�gil_� fce_fs� ni�

molpcp_�[�\__nf_�[nn[]e)� nb_m_�[l_�nb_�m__^m�gimn� fce_fs�ni�

\_�_[n_h�\s�qbcn_*fcjm)� [h^�[�qbcn_*fcj�qcff� _[n� f[lp[_�

qcnbch�m__^m+� Pbcm� l_[mihcha�moaa_mnm� nb[n�gimn� f[lp[_�nb[n�

molpcp_�ni�[^ofnbii^�^i�mi�ch�mchaf_*_h^imj_lg�m__^m�qcnb�

nbc]e�_h^i][ljm+� Pb_� chn_l[]ncih�\_nq__h�nb_m_� nqi� mj_]c_m�

i`� m__^�jl_^[nilm�][h�[fn_l�nb_�m_f_]ncp_�ion]ig_�i`�

jl_^[ncih+� Sbcn_*fcjm� jlipc^_�[^^cncp_�m_f_]ncp_�jl_mmol_�

`il�nbc]e)� mchaf_*_h^imj_lg�m__^m� nblioab�nb_cl� ]ihmogjncih�

i`� f[lp[_)� hin� ihfs�\s�_``_]ncp_fs�h_onl[fctcha� nb_�_``_]n� i`�

f[lp[_)� \on� [fmi�\s�_r_lncha�m_f_]ncp_�jl_mmol_�ih�\__nf_m� ni�

ipcjimcn� ih�nb_�nbc]e�_h^i][lj)� mchaf_*_h^imj_lg�m__^m� nb[n�

[l_�gimn� fce_fs�ni�_m][j_�]ihmogjncih�\s�qbcn_*fcjm+� Sbcn_*�

fcjm�[h^�\__nf_m� nb_h�\inb�_r_ln� m_f_]ncih� ch� nb_�m[g_�

^cl_]ncih+

Is�bsjinb_m_m� moaa_mn� nb[n� f[la_*m__^_^�nl__m� mbiof^�

_rbc\cn� [�gcr_^�_pifoncih[ls�mnl[n_as+� Iimn� nl__m� mbiof^�

l_mjih^�ni�qbcn_*fcjm)� \on� mig_�mbiof^�[fmi� l_mjih^�ni�\__nf_�

f[lp[_�il� li^_hnm+� Pb_�gcr_^�mnl[n_as�qiof^�\_� mn[\f_)
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) ( *

\_][om_�]igjf_n_� msh]blihs�]iof^�l_mofn� ch�bcab�giln[fcns�\s�

j_]][lc_m)� qbcf_� ]igjf_n_�[msh]blihs�]iof^�l_mofn� ch�bcab�

giln[fcns�\s�li^_hnm+� =�jijof[ncih�]igjim_^�mif_fs�i`�

mchaf_*_h^imj_lg�m__^m� ]iof^�[fmi�\_�^_mnlis_^�\s�li^_hnm�[h^�

f[lp[_)� qbcf_�ih_�]ihn[chcha�ihfs�gofncjf_�_h^imj_lg�m__^m�

qiof^�\_�^_mnlis_^�\s�j_]][lc_m+� Pbcm�gcr_^�mnl[n_as� cm�_p_h�

gil_�]lcnc][f�qb_h�q_�]ihmc^_l�nb[n�qbcn_*fcj)� li^_hn� [h^�

\__nf_�jijof[ncihm�g[s� `fo]no[n_�[msh]blihiomfs� ch�mct_�ip_l�

ncg_� %Bl[aimi�[h^�Aggihm� ch�jl_j)� H_cab�_n�[f+� .65/)� Ohsnb_�

_n� [f+� .65/)� Slcabn� .66-)� Uioha� .661&+� Ccp_h� nb_�p[lc[ncih�

ch�m__^�nl[cnm� [fl_[^s�jl_m_hn� ch�nb_�jijof[ncih)� nb_�

l_mjihm_� ni�[�]b[ha_� ch�m_f_]ncih�^cl_]ncih� ]iof^�i]]ol�

koc]efs+
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) ( +

P[\f_� 2*.7� @[n_�i`�]iff_]ncih)� mcn_�i`�ilcach�[h^�nl_[ng_hn
][n_ails�i`� [ff�I[rcgc�fc[h[�m__^m� _r[gch_^� ch� nbcm� mno^s+�
O__^m� `lig�j[l_hn� nl__m�q_l_�]bim_h�l[h^igfs)� m__^m� `lig�nb_�
`il_mn� `fiil�[h^�n[jcl� f[nlch_m�q_l_�]bim_h�
ijjilnohcmnc][ffs)� [m�q_l_�m__^m�[nn[]e_^�[h^�l_d_]n_^�\s�
qbcn_*fcjm+� O__�g_nbi^m� `il�gil_�^_n[cfm+
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P[\f_� 2*/�7� Pb_�j_l]_hn[a_�i`�ih_*� [h^�nqi*� il� nbl__*
_h^imj_lg�I[rcgcfc[h[�m__^m�[nn[]e_^�\s�\__nf_� f[lp[_)�
li^_hnm�[h^�qbcn_*fcjj_^�j_]][lc_m)� qb_l_�[n� f_[mn� ih_�
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) ( -

P[\f_� 2*07� =�]igj[lcmih�i`� nb_�_h^i][lj� nbc]eh_mm�i`
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qbcn_*fcjm� l_j_[n_^fs� l_nolh�ni�^cmnch]n� mjinm� nb_s�[l_�hin�

hig[^c]+� I[h[acha�qbcn_*fcj�jijof[ncihm�b[m�\_]ig_�[h�

i\d_]ncp_� ch�g[hs� ]iohnlc_m�^o_�ni�nb_�]igg_l]c[f� cgjiln[h]_�

i`�qbcn_*fcj�mechm�[h^�nb_cl�om_�[m� `ii^�\s� mo\mcmn_h]_�

j_ijf_m� %_+a+)� >i^g_l�_n�[f+� .660&+� Pb_�ihfs�[a_�mnlo]nol_�

[h^�m_r�l[nci�^[n[�[p[cf[\f_� `il�qbcn_*fcjm�ilcach[n_� `lig�

bohn_l*ecfff_^�[hcg[fm� %_+a+)� >i^g_l�_n� [f+� .660&+� Pbcm� nsj_�

i`� ch`ilg[ncih�g[s�hin� \_�l_jl_m_hn[ncp_�i`� `l__*l[hacha�

jijof[ncihm)� [h^�om_�i`� cn�[fih_� `il�^_p_fijcha�g[h[a_g_hn�

jf[hm� ][h� f_[^�ni�nb_�ip_lbohncha�i`� ]_ln[ch�[a_�]f[mm_m� [h^
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) ) 0

m_r_m� %N[ffm� _n� [f+� .65-&+� Pb_l_`il_)� E� [fmi�_r[gch_^� nb_�

[a_� mnlo]nol_�[h^�m_r�l[ncim�i`�qcf^�b_l^m�[h^�]igj[l_^�nbcm�

ch`ilg[ncih�ni� mcgcf[l�^[n[� ]iff_]n_^� `lig�bohn_l*ecff_^�

[hcg[fm+� Pb_� f[la_�mct_�i`�qbcn_*fcj�b_l^m� cm� ohomo[f� `il�[�

`il_mn*^q_ffcha�ohaof[n_� %Gcfnc_�[h^�P_l\ilab�.650&+� E�

^cm]omm�biq�nbcm�mi]c[f�ila[hct[ncih�g[s�b[p_�_pifp_^� ch�

qbcn_*fcjm�[h^�]igj[l_�cn� ni�nb[n� i`� ]iff[l_^�j_]][lc_m+�

>_][om_�mi� fcnnf_� cm�ehiqh�[\ion� nb_�mi]c[f� [h^�inb_l�

\_b[pcil�i`�qbcn_*fcjm� ch�nb_�qcf^)� E� [fmi�^_m]lc\_�nb_�

mi]c[f� ila[hct[ncih�i`�b_l^m)� nb_cl�mom]_jnc\cfcns�[h^�

l_mjihm_�ni�jl_^[ncih)� nb_cl�\_nq__h*b_l^�chn_l[]ncihm�[h^�

inb_l�[mj_]nm� i`� nb_cl�\_b[pcil�[h^�_]ifias+

E� ]igj[l_�qbcn_*fcj*big_�l[ha_�[h^�alioj�mct_m�qcnb�

nbim_�i`� ]iff[l_^�j_]][lc_m� %P[p[mmo� n[c[]o&� ]i_rcmncha� ch�

nb_� mno^s�[l_[+� @_mjcn_�[�moj_l`c]c[f� mcgcf[lcns)� nb_�

_]ifias�[h^�\_b[pcil�i`�qbcn_*fcjm� [h^�]iff[l_^m�[l_�p_ls�

^c``_l_hn+� Bil�_r[gjf_)� ]iff[l_^m� `ilg�mg[ff_l�b_l^m)� ^i�hin�

gip_�[m� `[l�[m�qbcn_*fcjm� %Oiqfm� .651&)� [h^)� gimn�

cgjiln[hnfs)� ch�[l_[m�qb_l_�qbcn_*fcj�j_]][ls�jijof[ncihm�

^_]fch_)� nbim_�i`� ]iff[l_^�j_]][lc_m� l_g[ch�mn[\f_�il� _p_h�

ch]l_[m_� %Aggihm)� j_lm+� ]igg+8� Bl[aimi)� j_lm+� i\m+&+� Pb_�

_]ifias�i`� nb_�]iff[l_^�j_]][lc_m� cm� [fmi�jiilfs�ehiqh� ch�

nlijc][f� l[ch� `il_mn� %>i^g_l� .656)� Gcfnc_� .65.[)� .65.\)

Gcfnc_�[h^�P_l\ilab� .650)� I]?is�.651)� Oo[l_t� .660&)� \on� b[m�

\__h�_rn_hmcp_fs�mno^c_^�ch�nb_�mionbq_mn_lh�Q+O+%l_pc_q�\s�

Oiqfm� .651)� ?ilh�[h^�S[ll_h� .652)� Cl__h�[h^�Cl[hn� .651&� [h^�

ni� mig_� _rn_hn� ch� nb_�Hf[him� i`�R_h_to_f[� %?[mn_ff[him� .650)
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) ) 1

D_lh[h^_t� .655)� Ni\chmih�[h^�Acm_h\_la� .652&+� =�]igj[lcmih�

\_nq__h� nb_�nqi� mj_]c_m�g[s�[c^� ch�_fo]c^[ncha� nb_�_]ifias�i`�

\inb�[h^� nh_�b[\cn[n� l_kocl_g_hnm� nb[n�g[s�\_�]lcnc][f� ni�

qbcn_*fcj� molpcp[f+� Eh�j[lnc]of[l)� E� `i]om� ih�e_s�\i^s�mct_�

^c``_l_h]_m)� qbc]b�nblioab�nb_cl� l_f[ncih�ni�big_� l[ha_�mct_�

[h^�b_l^� mct_)� f_[^�ni�[�^c``_l_hn�j_l]_jncih�i`� nb_�

f[h^m][j_�\s�nb_�nqi�mj_]c_m+� >s�^c``_l_h]_m� ch�  j_l]_jncih'�

E�g_[h�nb[n� nb_�m[g_�_hpclihg_hn� nb[n� cm� ]i[lm_�al[ch_^�ni�

nb_�qbcn_*fcj�cm� `ch_�al[ch_^�ni�nb_�]iff[l_^�j_]][ls� %]+`+�

S_cmm� [h^�Ioljbs�.655&+� Pbcm�^c``_l_hn�j_l]_jncih�hin�ihfs�

b[m� nb_�jin_hnc[f� ni�l_^o]_�]igj_ncncih�[h^�][om_�^c``_l_h]_m�

ch�l_mjihm_m� ni�_hpclihg_hn[f�^cmnol\[h]_�\_nq__h�nb_�nqi�

mj_]c_m)� cn� [fmi�b[m� cgjiln[hn� cgjfc][ncihm� `il�biq�nb_�nqi�

mj_]c_m�^c``_l_hnc[ffs�[``_]n� nb_� `locncha�jf[hnm� nb_s� `__^�

ih+

I_nbi^m�[h^�Ono^s� Ocn_

Ono^s�=l_[�[h^�@[n_

I[l[][� Emf[h^�A]ifiac][f� N_m_lp_� fc_m�[n� 0x/2$J�[h^�

3.x1-$S)� [n� nb_�hilnb_lh�_^a_�i`� nb_�=g[tih�Ncp_l�\[mch� ch�

Nil[cg[�On[n_)� >l[tcf� %Bca+� /*.&�+� En� cm� `ilg_^�\s�nb_�

\l[h]bcha�i`� nb_�Ql[lc]i_l[� lcp_l)� [� nlc\on[ls�i`� nb_�Nci�

>l[h]i� %=g[tih�^l[ch[a_&+� =ff� ..-)---� b[�i`� nlijc][f� l[ch�

`il_mn)� q_nf[h^m)� [h^� cmif[n_^�m[p[hh[m� `ilgcha� nb_�l_m_lp_�

[l_�jlin_]n_^�\s� E+>+=+I+=+� %nb_�>l[tcfc[h�O_]l_n[lc[n� `il�

Scf^fc`_)� A]ifiac][f� N_m_lp_m� [h^� L[lem&� [m�[� mcn_� `il

BNYZXM]LNM�_R\Q� YNZV R[[RXW� XO�\QN� LXYaZRPQ\� X_WNZ&� 7]Z\QNZ�ZNYZXM]L\RXW� YZXQRKR\NM�_R\QX]\� YNZV R[[RXW&



) * (

l_m_[l]b�[h^� `il_mn�jlin_]ncih+� Pb_�^igch[hn�p_a_n[ncih�i`�

nb_� l_acih�cm�jlcg[ls)� nlijc][f�_p_lal__h�fiqf[h^�l[ch� `il_mn�

%Iimeipcnm� .652&)� ]ihncaoiom�qcnb�nb_�al_[n�=g[tih�l[ch�

`il_mn� %Icffce_h�[h^�N[nn_l� .656&+� I[l[][� mojjilnm�

jijof[ncihm�i`�qbcn_*fcjm)� jog[m� %B_fcm� ]ih]ifil&+� d[ao[lm�

%L[hnb_l[�ih][&� [h^�inb_l�[hcg[fm� nsjc][f�i`�[�J_inlijc][f�

l[ch� `il_mn� [l_[�oh^cmnol\_^�\s�Aolij_[hm�[h^�nb_cl�

^_m]_h^[hnm� %Bl[aimi�.656)� Iimeipcnm� .652)� Icffce_h�[h^�

N[nn_l�.656\&�+� Pb_l_�b[p_�\__h�hi�bog[h� m_nnf_g_gnm�ih�nb_�

cmf[h^�qcnbch�bcmnilc][f� ncg_)� [h^� cn�b[m�h_p_l�\__h� fiaa_^+�

=jjlircg[n_fs�_cabn� cmif[n_^� `[gcfc_m� fcp_^�[n� ^c``_l_hn�

ncg_m� [fiha�nb_�lcp_l�\[hem� i`� nb_�_[mn_lh� ncj�oj�ohncf� .644+�

Eff_a[f�bohncha�^i_m�i]]ol�ih�nb_�ionmeclnm�i`� nb_�l_m_lp_�

[fiha�h[pca[\f_�[l_[m� i`� nb_� lcp_l)� [fnbioab�bohn_lm�[pic^�

nb_�[l_[� [lioh^�nb_�l_m_[l]b� mn[ncih+� Pb_�mno^s�mcn_� cm�

^_m]lc\_^� ch�^_n[cf� ch�?b[jn_l�/+� Pb_�mno^s�i`� ]iff[l_^�[h^�

qbcn_*fcjj_^�j_]][lc_m�_rn_h^_^�`lig�@_]_g\_l� .66-� ni�F[ho[ls�

.660+� Pb_�mno^s�[l_[� ch]fo^_^�ihfs�nb_�_[mn_lh�b[f`� i`� nb_�

cmf[h^)� [\ion� ..1� eg/$� nb_�[l_[�om_^�\s�nb_�nqi� mno^s�b_l^m+

D[\cn[nm� [h^�Lf[hn�?iggohcnc_m�i`� A[mn_lh�I[l[][

Pb_�b[\cn[nm�[h^�jf[hn� ]iggohcnc_m� ^_m]lc\_^�b_l_�q_l_�

nbim_�om_^�\s�qbcn_*fcjm� ch�nb_�mno^s�[l_[+� Pb_�^_m]lcjncihm�

[l_�\[m_^�ih�ko[fcn[ncp_�[mm_mmg_hnm�i`� nb_�p_a_n[ncih�[h^�

`fii^cha� l_acg_m�ip_l� nqi�s_[lm�[m� m__h� `lig�nb_�alioh^�[h^�

[cljf[h_� %@_]_g\_l�.66-� ni�@_]_g\_l� .66/&+� Pi�jli^o]_�[�

^_n[cf_^�^_m]lcjncih�i`�jf[hn� ]iggohcnc_m)� E� ]ig\ch_^�gs�iqh
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) * )

^_m]lcjncihm�[h^�fi][ncihm� qcnb�nbim_�i`�Icffce_h�[h^�N[nn_l�

%.656&� `lig�nb_�m[g_�[l_[+� Eh�nb_� `iffiqcha�^_m]lcjncihm)�

Äbcab � [h^�  fiqÄ� l_`_l�ni�][hijs�b_cabn+

I[olcnc[�S_nf[h^~ Pb_�I[olcnc[�S_nf[h^�]iggohcns�]ihmcmn_^�i`�

m_[mih[ffs� choh^[n_^)� jl[]nc][ffs�gihimj_]c`c])� mn[h^m�i`�

7>OLENE>�`f_roim[�j[fgm+� Rclif[�molch[g_hmcm+� ?_]lijc[� mj+)�

>[]nlcm�g[l[c[+� [h^�Aon_lj_�jl_][nilc[�q_l_�]iggih�\_h_[nb�

nb_�..'+�`f_roim[�][hijs+� Pb_�mblo\�f[s_l�a_h_l[ffs�]ihmcmn_^�

i`� N_h_[fgc[�[fichc[�[h^�\lig_fc[^m� %=h[h[m� mj+&+

I[olcnc[�S_nf[h^*Dcib�Bil_mn**Pbcm� cm� nb_�_]inih_�\_nq__h� nb_�

I[olcnc[�S_nf[h^�]iggohcns�[h^�nb_�P_ll[� Bclg_�Dcab�Bil_mn�

p_a_n[ncih� %m__�\_fiq&+

Hiq�I[rcgcfc[h[� L[fg�Bil_mn**Pb_m_�q_l_�[fgimn�gihi*^igch[hn�

mn[h^m� i`� fiq� %92g&� I[rcgcfc[h[�g[lcj[�j[fgm�qcnb�hi�

ip_lmnils�i`�inb_l�mj_]c_m+

Hiq�Ncp_lch_�Oblo\**Pbcm� ]iggohcns�q[m�^igch[n_^�\s�/� *� 0� g�

bcab�mblo\m)� qbc]b� `ilg_^�[h�[fgimn� ]igjf_n_fs� ]fim_^�][hijs+�

Pbcm� ]iggohcns�b[^�[�p_ls�bcab�^_hmcns�i`� mn_gm�j_l�ohcn�

[l_[)� [h^�nb_m_�q_l_�i]][mcih[ffs� chn_lmj_lm_^�\s�bcab�

al[mm_m� %Li[]_[_&� il� chn_lf[]_^�\s� fc[h[m+� Pbcm� ]iggohcns�

`fii^m�s_[lfs+
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) * *

Hiq�Ncp_lch_�Bil_mn**Pb_�Ncp_lch_�Bil_mn�q[m� nsjc`c_^�\s�[� .2�

*� /2�g �][hijs+� ?b[l[]n_lcmnc]� ][hijs� nl__m� ch]fo^_�?_c\[�

[mhn[h^a[+� Ahn_lifi\cog�]p]fi][ljog+� Ojih^c[m�gig\ch+� >[]nlcm�

g ] [ c [ ) � Plcjf[lcm�[[l^h_lc[h[+� ?_]lijc[�mj+� [h^�.H+�g[lcj[+�

Pb_� oh^_lmnils� cm� i]][mcih[ffs�^igch[n_^�\s�j[n]b_m� i`�

D_fc]ihc[�mjj++� @olcha�_r]_jncih[ffs�bcab�q[n_l�j_lci^m� %_+a+�

ih]_�_p_ls�.-� *� 2-�s_[lm8� j_lm+� ]iggm+� F+� =fp_m� [h^�C+� ^_�

Kfcpc_cl[&� nb_�alioh^�\_h_[nb�nbcm� ]iggohcns� cm� oh^_l�q[n_l+

Ic^� ni�Dcab�Ncp_lch_�Bil_mn**Ocgcf[l�ni� nb_�jl_pciom�

][n_ails)� \on�qcnb�[�gil_�\lie_h�][hijs+

O[p[hh[� %ch]fo^cha�Lih^m�[h^�Bil_mn� L[n]b_m&**Pb_�O[p[hh[�

]ihmcmnm�i`� [�hog\_l�i`� m_[mih[ffs� choh^[n_^�al[mmf[h^m)� nb_�

f[la_mn�i`�qbc]b�q[m� 5+2�\s� .� eg�ch�^cg_hmcih+� Pb_�alioh^� cm�

]ip_l_^�\s�^_hm_�al[mm_m� %Li[]_[_&+� O_[mih[f�jih^m� %Lih^m&�

[h^�nl__� cmf[h^m� %Bil_mn� L[n]b_m&� oncfct_^�\s�qbcn_*fcjm�

i]]oll_^� nblioabion� nb_�m[p[hh[m+� ?b[l[]n_lcmnc]� nl__m�i`�

nb_�nl__� cmf[h^�ch]fo^_^�?ol[n_ff[�[g_lc][h[+� C_hcj[�

[g_lc][h[)� [h^�Dogclc[�\[fm[gc`_l[+

P_ll[� Bclg_�Dcab�Bil_mn**Iimn�i`� nb_�mno^s�l_acih�q[m� ]ip_l_^�

\s�P_ll[� Bclg_�Dcab�Bil_mn+� Pbcm�jf[hn� ]iggohcns�q[m�

^igch[n_^�\s�0-� *� 2-�g�bcab�nl__m�qcnb�i]][mcih[f� j[fg�

j[n]b_m�^cmj_lm_^�nblioabion+� En� [fmi�b[^�[�q_ff� ^_p_fij_^�

m[jfcha�oh^_lmnils+� Oig_�]b[l[]n_lcmnc]� nl__�mj_]c_m�q_l_�

Bl[^imc[�molch[g_hmcm+� Lion_lc[�p_him[+� A]]fchom[
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) * +

CGOE>IBIMEM(�G>CLB?OE>�cff`c[h[)� ?iol[n[lc�gofnc`fil[)� [h^�

4RHBI>B>�]iol\[lcc+

P_ll[�Bclg_�Dcab�Bil_mn�qcnb�Eh[c[**K]][mcih[ffp� E� hin_^�

[l_[m�i`�P_ll[� Bclg_�Dcab�Bil_mn�^igch[n_^�\s�mn[h^m� i`� /-� *�

0-�g �n[ff�D'+�g[lcj[�j[fgm� ch�[h^�\_h_[nb�nb_�][hijs8� nbcm�

]iggohcns� cm�^_m]lc\_^�[m�P_ll[�Bclg_�Dcab�Bil_mn�qcnb� Eh[d[+

P_ll[� Bclg_�Dcab�[h^�Hiq�?[hijs�Bil_mn~ P_ll[�Bclg_�Dcab�[h^�

Hiq�?[hijs�Bil_mn� cm� mcgcf[l�ni�nb_�P_ll[� Bclg_�Dcab�Bil_mn�

\on� qcnb�[�gil_�\lie_h�][hijs�[h^�[� nbc]e_l�oh^_lmnils)� i`n_h�

^igch[n_^�\s�\lig_fc[^m+

Oblo\�Pbc]e_n**Pqi�nsj_m�i`� nbc]e_n�q_l_� c^_hnc`c_^)� \inb�i`�

qbc]b�q_l_�m_[mih[ffs� choh^[n_^�\s�q[n_l7� nb_�Oblo\�S_n*�

Pbc]e_n� %[fmi�ehiqh�[m�R[t[hn_&� ]ihmcmn_^�i`� n[ff� b_l\m�

%_+a+)� Pb[fc[�i[l^h_lc[h[&� [h^� fiq�mblo\m� mo]b�[m�Icgim[�

]car[+� m_hh[�[f[y[)� y[hh[�[f[o][�[h^�al[mm_m� mo]b�[m�

Alci]bfi[�joh]n[n[+

>[]nlcm� Pbc]e_n7� P`n_� >[]nlcm�Pbc]e_n� ]ihmcmn_^�[fgimn�

_r]fomcp_fs�i`� g[l[c[�j[fgm+

@olcha� nb_�q_n� m_[mih�go]b�i`� nb_�[l_[� ]ip_l_^�\s�

I[olcnc[�S_nf[h^)� O[p[hh[�[h^�Oblo\�Pbc]e_n� b[\cn[nm� cm�

choh^[n_^�\s�q[n_l+� Oig_�i`� nb_� fiq_l� fscha� l_acihm� i`� nb_�

Ncp_lch_�Bil_mn� g[s�[fmi�`fii^�_p_ls�s_[l)� [h^�[ff� i`� cn�

`fii^m�^olcha�_r]_jncih[ffs�bcab�q[n_l� %[jjlircg[n_fs�ih]_

BNYZXM]LNM �_R\Q� YNZV R[[RXW� XO�\QN� LXYaZRPQ\� X_WNZ&� 7]Z\QNZ�ZNYZXM]L\RXW� YZXQRKR\NM�_R\QX]\� YNZV R[[RXW&



) * ,

_p_ls� 2-� ni�42�s_[lm8� _mncg[n_^� `lig�^cm]ommcihm�qcnb�F+

=fp_m�[h^�C+� ^_�Kfcpc_cl[&+� Pb_�P_ll[� Bclg_� `il_mnm� l_g[chm�

oh`fii^_^�^olcha�nbcm�j_lci^)� [fnbioab�i]][mcih[f�jiifm�g[s�

`ilg�ih�nb_�micf� mol`[]_+

Pb_�[\ip_�b[\cn[n� ][n_ailc_m�q_l_�om_^�qb_h�[hcg[fm�q_l_�

fi][n_^� `lig�nb_�[cl�il�nb_�alioh^+� Pi�_mncg[n_�nb_�[]no[f�

[l_[� ]ip_l_^�\s� nb_�b[\cn[nm�qcnbch� nb_�j_]][lc_m$� big_�

l[ha_m)� E� ]ig\ch_^�nb_g�chni�nb_�gil_�a_h_l[f� ][n_ailc_m� i`7�

P_ll[�Bclg_�Bil_mnm)� Ncp_lch_�D[\cn[nm)� I[olcnc[�S_nf[h^m)�

Oblo\*Pbc]e_n� [h^�O[p[hh[+� E�g_[mol_^�nb_cl�_rn_hn�ih�[h�

[_lc[f� jbinial[jb)� [h^�]ih`clg_^�nb_cl�_rn_hn� [h^� fi][ncih�

`lig�[h�[cljf[h_+� Pb_�]ip_l[a_� `il�_[]b�jf[hn� ]iggohcns�q[m�

^_n_lgch_^�\s�ip_lf[scha�[�alc^�i`� mko[l_m)� _[]b�_kocp[f_hn�

ni�[� 0.-� T� 0.-�g �[l_[)� ip_l�[�jf[hn� ]iggohcns�g[j�^l[qh� `lig�

nb_�jbinial[jb�[h^�moggcha�nb_�hog\_l�i`� mko[l_m� ch�_[]b�

jf[hn� ]iggohcns+� Bil�[�mko[l_�ni�\_�]iohn_^�niq[l^�[�jf[hn�

]iggohcns)� nb[n� ]iggohcns�b[^�ni�]ip_l�gil_� nb[h�b[f`� nb_�

mko[l_+� Pbcm�g_nbi^ifias� jlipc^_^�[�l_fc[\f_�g_[mol_�i`� nb_�

_rn_hn� i`� ^c``_l_hn�p_a_n[ncih�]ip_l� ch� nb_�big_�l[ha_m�i`�

qbcn_*fcjm+

Sbcn_*fcj�?[jnol_m�[h^�Pl[]echa

Pi�^_n_lgch_�nb_�jl_m_h]_�i`�qbcn_*fcjm�il�nb_cl�mcah�

%nl[]em)� liincha� [h^�m]_hn&� ch�nb_�mno^s�[l_[)� 3-� egm�i`�

nl[cf�q_l_�m_[l]b_^�_p_ls� nqi�^[sm� %\s� nqi� n_[gm� ij_l[ncha�

m_j[l[n_fs&� `lig�F[ho[ls�.66.� ni�@_]_g\_l� .66/+� K]][mcih[ffs�

^[sm�q_l_�gcmm_^�^o_�ni�oh`il_m__h�]cl]ogmn[h]_m+� Iil_
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) * -

chn_hmcp_�m_[l]b_m�q_l_�]ih^o]n_^� `il� mcah� %nl[]em�il� liin_^�

micf&� [fiha�jl_`_ll_^�[l_[m� mo]b�[m�I[olcnc[� `f_roim[� mq[gjm�

[h^�]l__e�\_^m+� E`�[�b_l^�il� `l_mb�mcah�q_l_�_h]iohn_l_^)� nb_�

alioj�q[m� mn[fe_^�[h^�ch^cpc^o[fm� ^[ln_^+� Eh^cpc^o[fm�q_l_�

nl[hkocfct_^�qcnb�/+2� ]]�i`� G_n[gch_�[h^�-+2� ]]�=t[j_lih_�

^_fcp_l_^�\s�g_[hm�i`� [�P_f_*chd_]n� aoh+� =hcg[fm� nb[n�q_l_�

hin� ]igjf_n_fs�nl[hkocfct_^�\s�nb_� `clmn� chd_]ncih�q_l_�

[^gchcmn_l_^�[h�[^^cncih[f� -+2�]]�i`�G_n[gch_+� E�q[m�

[mmcmn_^� ch�nb_� nl[]echa�[h^�][jnolcha�\s�[�I[]orc� =g_lch^c[h�

bohn_l+� Bil�_[]b� ch^cpc^o[f� ][jnol_^)� E� l_]il^_^�mn[h^[l^�

\i^s�g_[mol_g_hnm)� m_r)� [a_� %sioha)� dop_hcf_)� il�[^ofn&)�

l_jli^o]ncp_�]ih^cncih)� b_l^�mct_)� ncg_)� ^[n_)� [h^�fi][ncih+�

?[jnol_^�[hcg[fm�q_l_�g[le_^�qcnb�[h� ch^cpc^o[ffs�hog\_l_^�

_[l� n[a�i`�[�]ifil� ohcko_�ni�_[]b�b_l^)� [h^�[� P_fihc]m� l[^ci�

]iff[l�jf[]_^�[lioh^�nb_cl�h_]em+� Pb_�[hcg[fm�q_l_�gihcnil_^�

ohncf� l_]ip_l_^� mo``c]c_hnfs� %l[ha_� `lig�.*0� biolm&� `lig�

nl[hkocfct[ncih� ni�q[fe�\_sih^�mcabn+� Pi�^_n_lgch_� c`�

][jnol_^�qbcn_*fcjm� l_dich_^�nb_cl�b_l^m�[h^�ni�gihcnil�b_l^�

gip_g_hnm� E�jf[]_^�l[^cim�ih�[n� f_[mn� nqi� ch^cpc^o[fm�j_l�

b_l^�[h^�pcmo[ffs� fi][n_^�nb_�ch^cpc^o[fm�[� `_q�^[sm� [`n_l�

nb_cl�][jnol_+� =]ncpcns�gihcnilm�ih�nb_� l[^ci*nl[hmgcnn_lm�

[ffiq_^�g_�ni�^_n_lgch_�qb_h�nb_�[hcg[fm�q_l_�[]ncp_�il�

ch[]ncp_+

E� omo[ffs� fi][n_^�l[^ci*]iff[l_^�qbcn_*fcjm� nqc]_�q__efs�

`lig�nb_�[cl�omcha�[�?b[ff_ha_l�Qfnl[fcabn�[cljf[h_+� Pqi�

P_fihc]m� D*[hn_hh[_)� ih_�ih�_[]b�qcha�i`� nb_�jf[h_)� q_l_�om_^�

ni� fi][n_� nb_�mcah[fm� `lig�l[^ci*]iff[l_^�[hcg[fm+� On[h^[l^
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) * .

[_lc[f*nl[]echa� n_]bhcko_m�q_l_�om_^�ni� fi][n_�[hcg[fm� `lig�

nb_�[cl)� qcnb�m_[l]b_m� \_achhcha�\s�]cl]fcha�ip_l�nb_� f[mn�

fi][ncih� `il�[h�[hcg[f)� [h^� `fscha�j[l[ff_f� fch_m� m_j[l[n_^�

\s� /� eg�`lig�nb[n�jichn�ohncf� nb_� mcah[f�q[m� fi][n_^+� E�

cgg_^c[n_fs�jfinn_^�fi][ncihm+� @o_�ni�b[t[l^iom� ]fcg[nc]�[h^�

`fscha�]ih^cncihm)� [h^�nb_�nsj_�i`� [cljf[h_�om_^)� `fscha�q[m�

fcgcn_^�ni�-3--� ni�-60-�biolm� ch�nb_�gilhcha�[h^� .2--� ni� .5--�

biolm� ch� nb_�_p_hcha+� Sb_h_p_l�jimmc\f_� `iffiq*oj�pcmo[f*�

alioh^� fi][ncihm�q_l_�]ih^o]n_^�nblioabion� nb_�^[s�omcha�[�

nbl__*_f_g_hn�U[ac�[hn_hh[+� Eh�mig_� chmn[h]_m�[hcg[fm�qb_l_�

fi][n_^�ihfs� `lig�nb_�alioh^+

?iff[l_^�L_]][lp�?[jnol_�[h^�Pl[]echa

?iff[l_^�j_]][lc_m�]iof^�\_�][jnol_^�gil_�_[mcfs�nb[h�

qbcn_*fcjm�^o_� ni�nb_cl�b[\cn�i`� mb_fn_lcha� ch�bif_m� il� fiam�

qb_h�]b[m_^+� Pb_�=g_lch^c[h�bohn_l)� bcm� `iol�^iam�[h^�E�

qiof^�m_[l]b� nb_�nl[cf� msmn_g�`il� ]iff[l_^�j_]][lc_m+� Sb_h�

nb_�^iam� _h]iohn_l_^�[�]iff[l_^�j_]][ls�il� `l_mb�m]_hn� nb_s�

jolmo_^�nb_�b_l^�ohncf� nb_�j_]][lc_m� _hn_l_^�[�ac[hn�

[lg[^cffi� %Llci^ihn_m�ici[hn_om&� \olliq�il�biffiq�fia+� Pb_�

\[scha�^iam�e_jn� nb_�[hcg[fm�qcnbch�nb_�\olliqm� ohncf� iol�

[llcp[f+� S_�nb_h�\fi]e_^�nb_�_hnl[h]_�qcnb�mn[e_m�[h^�^oa�[�

bif_�nblioab�nb_�lii`� [jjlircg[n_fs� 2-�]g�\_bch^�nb_�

_hnl[h]_+� S_�nb_h�chm_ln_^�[� 0*1�g�fiha�j[fg�f_[`� chni�nb_�

\olliq�ohncf� cn� ]ihn[]n_^�nb_�[hcg[f)� qbc]b�l_[]n_^�\s�

lohhcha�niq[l^m� nb_�_hnl[h]_+� Pb_�j_]][ls�q[m� nb_h� chd_]n_^�

ch� nb_� logj�qcnb�[�gcr�i`� .+2�]]�i`� G_n[gch_�[h^� -+2� ]]
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) * /

=t[j_lih_�^_fcp_l_^�ch�[� mslcha_�\s�g_[hm� i`�[� P_f_*chd_]n�

jcmnif+� Pb_�jimn*][jnol_�nl_[ng_hn� [h^�^[n[� ]iff_]ncih�q_l_�

[m� ^_m]lc\_^�[\ip_� `il�qbcn_*fcjm+� N[^ci*]iff[l_^�

ch^cpc^o[fm�q_l_�]fim_fs�gihcnil_^�ni�[pic^�][jnolcha�[hcg[fm�

`lig�b_l^m�qcnb�nqi�il�gil_�l[^ci*]iff[l_^�ch^cpc^o[fm+� Pi�

_hmol_� nb_�][jnol_�i`� ch^cpc^o[fm� `lig�[ff�b_l^m� ch�nb_�

_[mn_lh�_h^�i`� nb_�cmf[h^)� q_�[pic^_^�bohncha�qcnbch� nb_�big_�

l[ha_m� i`�b_l^m� nb[n�q_l_�[fl_[^s�g[le_^+

Sbcn_*fcj�>_b[pcil�[h^�=]ncpcns

N[^ci�[h^�pcmo[f� nl[]echa�i`�qbcn_*fcjm� ch^c][n_^�nb[n�

nb_s�l_j_[n_^fs�pcmcn_^�nb_� m[g_� `ii^*lc]b�mcn_m+� Pi�

^_n_lgch_� nb_� `l_ko_h]s�i`�qbcn_*fcj�pcmcnm� ni�mo]b�mcn_m)� E�

]ih^o]n_^�^_n[cf_^�i\m_lp[ncihm�i`� nb_cl�[]ncpcns�[n� ih_�mo]b�

mcn_)� [�^lscha�jih^� `off� i`� __fm�[h^�inb_l� `cmb� %O[p[hh[*�

Lih^&+� E� ]b_]e_^�pcmo[ffs�[h^)� nblioab�l[^ci�n_f_g_nls)� `il�

nb_�jl_m_h]_�i`�qbcn_*fcjm�[n� `iol�ncg_m�j_l�^[s�_p_ls�^[s�

%[n� [jjlircg[n_fs� -4--)� ./--)� .5--� [h^�/---�biolm&� `lig�

F[ho[ls�/3�ni�I[l]b�/6)� .66/+� E� hin_^�nb_�ncg_�b_l^m�pcmcn_^�

nb_�jih^)� nb_cl� f_hanb�i`�mn[s)� nb_cl�^_j[lnol_� ncg_�[h^�

nb_cl�[]ncpcnc_m+� D_l^m� ch�il�\s� nb_�jih^�q_l_� i\m_lp_^�

pcmo[ffs�omcha� .-�r�1-� V_cmm� \chi]of[lm)� `lig�[h�i\m_lp[ncih�

jf[n`ilg�fi][n_^�1�g�oj�[�nl__�[h^� 2-�g�`lig�O[p[hh[*Lih^+

Pb_�oh*p_a_n[n_^�\il^_lm�i`� nb_�jih^)� [h^�cnm� fi][ncih� ch�[h�

ij_h�m[p[hh[�\s� nb_�mc^_�i`�[�li[^�jlipc^_^�_r]_ff_hn� pc_qm�

i`� nb_�b_l^+� E� ]ill_f[n_^�nb_�pcmo[ffs�i\m_lp_^�[]ncpcnc_m�

i`� l[^ci*]iff[l_^� ch^cpc^o[fm� [h^�nb_�b_l^�qcnb� ]b[ha_m� ch
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) * 0

nb_� []ncpcns� mcah[f� nl[hmgcnn_^�\s� l[^cim+� Pbcm� q[m� ^ih_�\s�

m][h*m[gjfcha�nb_�\_b[pcil�i`� l[^ci*]iff[l_^� ch^cpc^o[fm)� [h^�

nb_� b_l^�[n� 2�gchon_� chn_lp[fm� qbcf_� mcgofn[h_iomfs� hincha�

nb_� ]b[ha_� i`� l[^ci*jofm_m�j_l�gchon_)� `lig�mfiq�ni� `[mn� il�

pc]_� p_lm[)� [h^�nb_� `l_ko_h]s�i`� ]b[ha_m� `il�nqi�gchon_�

j_lci^m�[n� b[f`� biol� chn_lp[fm+� Pbcm� ]ill_f[ncih�[ffiq_^�g_�

ni�^_^o]_� []no[f� b_l^�[]ncpcns� `lig�l[^ci� mcah[fm� qb_h�

[hcg[fm�q_l_�gihcnil_^�ihfs�\s�n_f_g_nls+� Pb_m_� ^[n[� q_l_�

om_^�ni�]ihmnlo]n� [�^[cfs�[]ncpcns� ]s]f_� `il�qbcn_*fcjm+

D_l^� mi]c[f� ila[hct[ncih�q[m� ^_n_lgch_^�\s�q[n]bcha� [ff�

[hcg[fm� %i]][mcih[ffs� `i]omcha�ih�nbim_�nb[n� q_l_� l[^ci*

]iff[l_^�[h^�_[l*n[aa_^&� [h^�hincha�nb_�jimcncih�[h^�\_b[pcil�

i`� ch^cpc^o[fm� ch� l_`_l_h]_� ni�ih_� [hinb_l+

Sbcn_*fcj�D_l^m8� =a_�?f[mm_m+� O_r�N[ncim� [h^�Oi]c[f
Onlo]nol_

E� ^_n_lgch_^�nb_� m_r)� [a_)� [h^�hog\_l�i`� ch^cpc^o[fm� ch�

ih_� b_l^�nblioab� ]iohnm� `lig�nb_�i\m_lp[ncih�jf[n`ilg�[h^�[�

\fch^� fi][n_^� .-�g�`lig�nb_� jih^+� @[n[�ih� nb_� m_r)� [a_�[h^�

hog\_l�i`� ch^cpc^o[fm� `il�[hinb_l�b_l^�hin� pcmcncha� nb_� jih^�

q_l_� i\n[ch_^�nblioab� ]iohnm� [m� nb_s�]limm_^�nl[cfm+� Sbcn_*�

fcjm� q_l_� ]f[mmc`c_^� chni� `iol�[a_� ][n_ailc_m�\[m_^�ih� nb_cl�

]ifil[ncih)� mct_)� [h^� l_jli^o]ncp_� mn[n_+� =^ofn� qbcn_*fcjm�

q_l_� `off*mct_^� ch^cpc^o[fm� qcnb�qbcn_*]bchm� [h^�\f[]ecmb*�

al[s�\i^s�]ifil+� =^ofn� g[f_m�b[^�_hf[la_^�n_mn_m+� Oo\*

[^ofnm� q_l_�[jjlircg[n_fs� nqi*nbcl^m� ni�nbl__*ko[ln_lm� [^ofn�

mct_� [h^�g[chn[ch_^�nb_� l_^^cmb*\liqh� ]ifil[ncih� i`� sioha
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) * 1

[hcg[fm8� ih�mo\[^ofn�g[f_m� n_mn_m�q_l_�mg[ff+� Fop_hcf_m�

]ihmcmn_^�i`� l_^^cmb*\liqh�[hcg[fm�[jjlircg[n_fs�b[f`� nb_�

mct_�i`� [^ofnm�\on�qbc]b�q_l_�q_[h_^8� ch`[hnm�q_l_�

[jjlircg[n_fs� .,1� i`�[^ofn� f_hanb�[h^�q_l_�mncff� mo]efcha+

Pb_�][jnol_^�qbcn_*fcjm�q_l_�[a_^�omcha� nb_�[\ip_�]lcn_lc[�

[h^�[^^cncih[ffs�\s�niinb�q_[l� %gif[lm&� \s�g_[molcha� nb_�

b_cabn� i`� ]liqhm� `lig�nb_�aogfch_+� Kf^�[hcg[fm�b[^�p_ls�qilh�

gif[lm� nb[n� l_[]b_^�oj�ni�/�gg�[\ip_�nb_�aogfch_)� nb_� ]liqhm�

ih�gc^^f_*[a_^�[^ofnm� l[ha_^� `lig�/� ni�0�gg�[\ip_�nb_�

aogfch_)� [^ofnm� [h^�sioha*[^ofnm�b[^�]liqhm� 0� ni�1� gg�[\ip_�

aogfch_m)� dop_hcf_*[^ofnm�q_l_�[hcg[fm�nb[n�b[^�[^ofn�

]b[l[]n_lcmnc]m� %_+a+� mfcabnfs*_hf[la_^�n_mn_m&� \on� l_n[ch_^�

mig_�mo\[^ofn� ]ifil[ncih�[h^�b[^� fcnnf_� niinb�q_[l� %]liqhm�

_rn_h^�1� ni�2�gg�[\ip_�aogfch_&+� Oiqfm� %.651&� ^cm]omm_^�nb_�

jlim�[h^�]ihm�i`� omcha� niinb�q_[l� ni�[a_�j_]][lc_m+� =fnbioab�

niinb�q_[l�^_j_h^m� ih�^c_n)� ch�nbcm� mno^s�niinb�q_[l� cm�[�

p[fc^�[acha�g_nbi^�\_][om_�nb_�[hcg[fm$� b_l^�[h^�b_l^m�om_^�

nb_� m[g_�[l_[)� moaa_mncha�nb_s�]ihmog_^�nb_�m[g_� `ii^� cn_gm�

ch� mcgcf[l�jlijilncihm+

?iff[l_^�L_]][lp�D_l^m7� =[_�?f[mm_m+� O_r�N[ncim� [h^�Oi]c[f�
Onlo]nol_

?iff[l_^�j_]][ls�b_l^�\_b[pcil)� mi]c[f� mnlo]nol_)� [a_�

]f[mm_m�[h^�m_r�l[ncim�q_l_�hin_^�ijjilnohcmnc][ffs�qb_h_p_l�

b_l^m�q_l_�_h]iohn_l_^�[fiha�j_]][ls*m_[l]b�nl[hm_]nm� [h^�

^olcha�alioh^�gihcnilcha�i`� nb_�l[^ci*]iff[l_^�b_l^m+� O_r�

[h^�[a_�q_l_�hin_^�[m� `il�qbcn_*fcjm)� gi^c`c_^�\s�nb_
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) + (

`iffiqcha� ]lcn_lc[7� ihfs�[^ofn� [hcg[fm� b[^�[�^cmnch]ncp_�[h^�

]igjf_n_�j[f_�\[h^�i`�b[cl� mollioh^cha� nb_cl�h_]em8� ch`[hnm�

f[]e_^�nbcm�\[h^�[h^�q_l_�a_h_l[ffs�l_^^_l)� [m�q_l_�nb_�

f[la_l�q_[h_^� dop_hcf_m+

Sbcn_*fcj�[h^�?iff[l_^� L_]][lp�D[\cn[n� Qm_�[h^�@c_n

E� l_]il^_^�nb_� nsj_�i`� b[\cn[n� il�jf[hn� ]iggohcns� `il�

_[]b�j_]][ls�fi][ncih+� E� om_^�nbcm� ch`ilg[ncih� ni�]igj[l_�

b[\cn[n�jl_`_l_h]_m�\_nq__h� m_[mihm)� \_nq__h�b_l^m� [h^�qcnb�

nb[n� i`�]iff[l_^�j_]][lc_m�omcha�T/�[h[fsmcm+� Pb_�^c_n� i`�

qbcn_*fcjm�[h^�]iff[l_^m�q[m� ^_m]lc\_^� `lig�ijjilnohcmnc]�

pcmo[f� i\m_lp[ncih�i`� ch^cpc^o[fm� `__^cha� ch�nb_�qcf^+

L_]][lc_m�[h^� Ll_^[nilm

=�]ig\ch[ncih�i`� [�jlifiha_^�ch[]ncp_�mcah[f� [h^� nb_�

fi][ncih�i`�[h� ch^cpc^o[f� `[l� `lig�cnm�b_l^�omo[ffs� ch^c][n_^�

nb_�^_[nb�i`� nb[n� [hcg[f+� @_[nbm�q_l_�]ih`clg_^�\s�alioh^�

fi][ncih�i`� ][l][mm_m� [h^�nb_cl�l[^ci*]iff[lm)� omo[ffs�qcnbch�

[�^[s�ni�[� `_q�^[sm�i`�^_[nb+� Pb_�[l_[� mollioh^cha�nb_�^_[^�

[hcg[f�q[m� m_[l]b_^� `il�mcahm�i`� nb_�jl_^[nil�\s�[� fi][f�

=g_lch^c[h�bohn_l�qbi�mj_]c[fct_^�ch�nl[]echa�[h^�bohncha�

qcf^�][nm+� Ll_^[nilm�q_l_� c^_hnc`c_^�ni�mj_]c_m�qb_h_p_l�

jimmc\f_�nblioab�[� ]ig\ch[ncih�i`� nl[]em)� nb_�[nn[]e*\cn_�

fi][ncih�ih� nb_�\i^s)� niinb�g[lem�ih�\ih_m�[h^�nb_�jimn*ecff�

nl_[ng_hn� i`� ][l][mm_m+� Gcff� mcn_m�q_l_�]b[l[]n_lct_^�

ko[fcn[ncp_fs�omcha�p_a_n[ncih�nsj_�[h^�^_hmcns+
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) + )

Dig_�N[ha_� =h[fsmcm

E� om_^�nb_� j_l]_hn� ]ihp_r�jifsaih�g_nbi^�i`�nb_� ]igjon_l�

jlial[g�DKIA�N=JCA� %=]e_lg[h� _n� [f+� .66.&� ni� ]igjon_� big_�

l[ha_� mct_� \[m_^�ih�nb_�jf[]_g_hn� i`� fi][ncihm� qcnbch� [� 0.-�

\s� 0.-�g�mko[l_�i`� f[h^+� E� jl_m_hn� big_� l[ha_� mct_m� omcha�

\inb� .--�j_l]_hn� i`�nb_� fi][ncihm� %.--� "� ]ihniol� fch_&� [h^� 62�

j_l]_hn� i`� fi][ncihm� %62� "� ]ihniol� fch_&+� =]e_lg[h�_n� [f+�

%.66.&� ^cm]omm� nb_� [^p[hn[a_m� [h^�^cm[^p[hn[a_m� i`� omcha�nb_�

^c``_l_hn� ]ihniol� fch_m� `il�_mncg[ncha� big_� l[ha_� mct_+� E�

l_fs�ih�nb_� .--� "� ]ihniol� fch_�\_][om_� cn� ch]iljil[n_m� nb_�

g[rcgog�hog\_l�i`� fi][ncihm� qb_h� ][f]of[ncha�big_� l[ha_m+

N_mofnm

D[\cn[nm

Pb_� P_ll[� Bclg_� `il_mnm� ]ip_l_^� 4.+1� eg�/)� [h^�q[m� nb_�

gimn� _rn_hmcp_� p_a_n[ncih�nsj_�qcnbch� nb_� qbcn_*fcj�big_�

l[ha_m+� En� q[m� `iffiq_^� ch� il^_l�\s�nb_� Ncp_lch_�D[\cn[n)�

I[olcnc[�S_nf[h^)� O[p[hh[�[h^�Oblo\� Pbc]e_n� jf[hn� ]iggohcnc_m�

%P[\f_� 3*.&+� Pb_� nin[f� [l_[� ]ip_l� `il�[ff� nb_� p_a_n[ncih�

nsj_m� ^_lcp_^� `lig�nb_�g[j�q[m� .-2+6� eg/)� [h�[giohn� p_ls�

mcgcf[l�ni� nb[n� _h]igj[mm_^�\s�nb_� ]ig\ch_^�big_� l[ha_m� i`�

nb_� nqi�qbcn_*fcj�b_l^m)� ..0+32� eg/+� Pbcm� ]fim_�g[n]b�

ch^c][n_m� nb_� li\omnh_mm� i`� nb_�g_nbi^ifias�om_^�ni�g_[mol_�

nb_� _rn_hn� i`� p_a_n[ncih� ]ip_l+
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) + *

Sbcn_*fcj�K\m_lp[ncihm+� ?[jnol_m)� Pl[]echa� L_lci^m)� [h^�
Hi][ncihm

E� `clmn�i\m_lp_^�[�qbcn_*fcj�b_l^�i`� 0-� *� 1-� [hcg[fm� ih�

F[ho[ls� 5)� .66.)� h_[l�O[p[hh[� Lih^� %Bca� /*.&+� =�b_l^�qcnb�[�

mcgcf[l�hog\_l� i`� ch^cpc^o[fm� %0-� ni� 2-&� q[m� _h]iohn_l_^�ih�

Foh_�/5� [n� Bil_mn� H[e_� %Bca�/*.&)� [h^�[a[ch�ih�Fofs� 2�[h^�

.2nb+� Kh�@_]_g\_l�.)� .66.)� 13�qbcn_*fcjm�q_l_� m__h�h_[l�

Bil_mn� H[e_)� [h^�1-� ch^cpc^o[fm�[n� O[p[hh[� Lih^�ih�F[ho[ls�/3�

.66/+� Kh�F[ho[ls�0-)� E� ][jnol_^�nb_� `clmn� ch^cpc^o[f� %[�

`_g[f_)� hi+� .-5&� `lig�nb_�[\ip_�alioj� %b_h]_`ilnb�b_l^�= & )�

nb[n�q[m� mncff� [n� O[p[hh[� Lih^+� E� nb_h�][jnol_^�[�g[f_� %.13&�

ih�B_\lo[ls�4)� nqi�g[f_m�ih�nb_�.-nb� %.-6� [h^� .-2&� [h^�f[mnfs�

g[f_�S3� ih�nb_� //h^+� Pb_�mcgcf[lcns�\_nq__h� nb_�hog\_l�i`�

qbcn_*fcjm�i\m_lp_^�ch� nb_�b_l^%m&� _[lfs� ch� nb_� mno^s�[h^�

b_l^�=�moaa_mn_^�nb[n� cn�q[m� nb_�m[g_�alioj+� Pbcm� cm�

mojjiln_^�\s�nb_�big_� l[ha_�[h[fsmcm� %m__�\_fiq&)� qbc]b�

ch^c][n_m� nb[n� [ff�i`� nb_�jl_*][jnol_�b_l^�i\m_lp[ncihm�

i]]oll_^�qcnbch�b_l^�=$m�big_�l[ha_+

Scnb�nb_�_r]_jncih�i`�ih_�i\m_lp[ncih�i`� [�b_l^�i`�

\_nq__h� .--*/--� ch^cpc^o[fm�ih�O_jn_g\_l� 3)� .66.)� b_l^�=�q[m�

nb_� ihfs�qbcn_*fcjj_^�alioj�_h]iohn_l_^�ih�[h^� _[mn� i`� nb_�

nl[cf� msmn_g�`lig�nb_� ncg_�i`� nb_� `clmn� qbcn_*fcj�][jnol_�

ohncf�Fofs� .0)� .66/)� qb_h�[�m_]ih^�b_l^�_hn_l_^� nb_�l_acih+

Kh�Fofs� .3)� E�][jnol_^�[� `_g[f_�\_fihacha� ni�nb_� f[nn_l�b_l^�

%b_l^�> & )� `iffiq_^�mbilnfs�\s�[hinb_l� `_g[f_� %P[\f_�3*/&+

Pbcm� b_l^�]ihn[ch_^�[jjlircg[n_fs� .0-�[hcg[fm�[h^�]iof^�b[p_�

\__h�l_mjihmc\f_� `il�nb_�O_jn_g\_l� 3� i\m_lp[ncih+
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) + +

E� nbom� ][jnol_^�[� nin[f� i`� 4� qbcn_*fcjm)� 2� ch�b_l^�=�[h^�

/� ch�b_l^�>+� Khfs�1� i`� nb_�b_l^�=� ch^cpc^o[fm�q_l_� l[^c9w;*�

n[aa_^)� g[f_�S*3�q[m�ihfs�_[l*n[aa_^+� Eh^cpc^o[f�qbcn_*fcjm�

q_l_� l[^ci*nl[]e_^�ih� `lig�0� ni� .0�gihnbm)� [h^�nb_�hog\_l�i`�

fi][ncihm�j_l�[hcg[f� l[ha_^� `lig�/4� ni�34� %P[\f_� 3*/&+� E�

i\n[ch_^� fi][ncih�^[n[� `il�b_l^�=� `lig�F[ho[ls�/3)� .66/� ni�

F[ho[ls�5)� .660� %\on� nb_�jl_*nl[]echa�i\m_lp[ncih�^[n[�

ch^c][n_^� nb_�b_l^�jli\[\fs� chb[\cn_^�nb_�[l_[� `il�[n� f_[mn�

/4� gihnbm&� [h^�>�ih�2�gihnbm� %jli\[\fs� .-�gihnbm� ^o_� ni� nb_�

O_jn_g\_l� .66.� mcabncha&+� Pb_�p[lc[ncih� ch�nl[]echa� ncg_�[h^�

hog\_l�i`� fi][ncihm�[giha� ch^cpc^o[fm�i]]oll_^�\_][om_�i`� nb_�

^_[nb�il� fimm�i`� ]iff[lm�i`� mig_�[hcg[fm+

?iff[l_^� L_]][lp�?[jnol_m+� Pl[]echa� L_lci^m)� [h^+Hi][ncihm

E� ][jnol_^�nb_� `clmn� ]iff[l_^�j_]][ls� ch�Fofs� .66.)� \on�

^c^�hin� \_ach�l[^ci*nl[]echa� nbcm� mj_]c_m�ohncf� nb_� m_]ih^�

][jnol_� ch�=jlcf)� .66/� ^o_�ni�nb_�_rj_hm_�i`� `fscha� nb_�

[cljf[h_+� Eh�nin[f)� ./� ]iff[l_^�j_]][lc_m�q_l_� ][jnol_^�

\_fihacha� ni�nqi�b_l^m� %P[\f_�3*/&�+� Pb_m_�q_l_� nb_�ihfs� nqi�

b_l^m� l_aof[lfs�omcha�nb_�nl[cf� [l_[�[h^�nb_� l_acih� ni� nb_�

_[mn+� Eh^cpc^o[fm� `lig�\inb�b_l^m�q_l_� nl[]e_^� `il�p[lscha�

f_hanbm� i`� ncg_+� Pb_�p[lc[ncih� ch�nl[]echa� ncg_�[h^� fi][ncih�

hog\_l� `il� ch^cpc^o[fm�[h^�b_l^m�i]]oll_^�\_][om_�i`� nb_�

^_[nb�il� fimm�i`� ]iff[lm�i`� mig_�[hcg[fm+
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) + ,

Sbcn_*fcj�D_l^�?igjimcncih+� Oi]c[f� Onlo]nol_+� Kla[hct[ncih)�
>_nq__h*D_l^�@sh[gc]m�[h^�@cmj_lm[f

Sbcn_*fcj�b_l^�=�chcnc[ffs�]ihn[ch_^�06� ch^cpc^o[fm�

%\[m_^�ih�F[ho[ls�ni�I[l]b�.66/� i\m_lp[ncihm�[n� O[p[hh[�

Lih^&7� 6� %/0� "&� [^ofn�g[f_m)� .3� %1.� "&� [^ofn� `_g[f_m)� [h^�.2�

%03� "&� dop_hcf_m,mo\*[^ofnm�[h^�ch`[hnm� %Bca+� 3*.&+� =n�[�

f[mn� ]iohn� ch�Jip_g\_l� .66/)� nb_�b_l^�\[^�aliqh� ni� 20�

ch^cpc^o[fm+� D_l^�>�]ihn[ch_^�63� [^ofnm�[h^�5� ch`[hnm� %h� :� .�

]iohn&8� biq_p_l)� `lig�nb_�[giohn� [h^�fi][ncih�i`� hicm_�g[^_�

\s� ch^cpc^o[fm� nb[n�b[^�]limm_^�nb_�nl[cf� \_`il_� E� mn[ln_^�

]iohncha)� E� _mncg[n_^�nb[n� nb_l_�q_l_�[h�[^^cncih[f� /-� ni� 0-�

ch^cpc^o[fm� ch�nbcm�b_l^+� D_l^�=�b[^�[h�[^ofn� m_r�l[nci�i`�

.7.+5� %g[f_7`_g[f_&+� Pbcm� l[nci�cm�hin� mcahc`c][hnfs�

^c``_l_hn� nb[h�.7.� %^`:f)� T/:/)� L;+-2&)� \on� hin_�gs� mg[ff�

m[gjf_�mct_� %h:/2�[^ofnm&� ^cgchcmb_^�nb_�jiq_l�i`� nb_� n_mn+�

Pb_�m_r�l[nci� `il�D_l^�>�]iof^�hin� \_�^_n_lgch_^�^o_�ni� cnm�

l[hacha�j[nn_lh)� f[la_�mct_)� [h^�[pic^[h]_�i`�ij_h�[l_[m+

Pb_�m_r�l[nci� `il�nb_�][jnol_^�[hcg[fm�q[m� .+0� ni�.�

%g[f_7`_g[f_&)� \[m_^�ih�[� mg[ff� m[gjf_� %h:4&�+� Pb_�

^cm]l_j[h]s�\_nq__h�m_r�l[ncim�i\n[ch_^�\s�^c``_l_hn�g_nbi^m�

moaa_mnm� nb[n� `olnb_l�l_m_[l]b�ih�[^ofn� m_r�l[ncim� cm�

h_]_mm[ls�_mj_]c[ffs�c`�bohncha�m]b_^of_m� `il�momn[ch[\f_�om_�

[l_�ni�\_�^_p_fij_^+

@olcha�nb_�biolm�i`�i\m_lp[ncih�i`� b_l^�=�[n� O[p[hh[*�

Lih^� %P[\f_� 3*0&� E� hin_^�nb[n� nb_�if^_mn� l[^ci*]iff[l_^�

ch^cpc^o[f� %\[m_^�ih�niinb�q_[l&� ]iof^�\_�]ihmc^_l_^�[h�[fjb[
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) + -

g[f_+� D_�q[m� nb_�ihfs�g[f_� nb[n� l_aof[lfs�]ijof[n_^�qcnb�

`_g[f_m� %`il�_r[gjf_)� b_�q[m�i\m_lp_^�]ijof[ncha�mcr�ncg_m� ch�

nbl__�biolm�^olcha�ih_�/0� biol�i\m_lp[ncih�j_lci^�qb_h�

]ijof[ncih�^[n[�q_l_�l_]il^_^�msmn_g[nc][ffs&)� [h^�nblioab�

[aal_mmcp_�_h]iohn_lm�e_jn� [ff� inb_l�g[f_m�\on� ih_� `lig�

]ijof[ncha+� Pb_� f[nn_l�g[f_�]ijof[n_^�ihfs�ih]_)� [h^� nbcm� [m�

nb_�[fjb[� mnii^�h_[l�\s+� Knb_l�g[f_m� nlc_^�ni�]ijof[n_�\on�

q_l_�]b[m_^�i``� \s�nb_�[fjb[8� ch]fo^cha�g[f_�.-2)� nb_� f[la_mn�

g[f_�][jnol_^� %0+/� ea�b_[pc_l�nb[h�nb_�jl_mog_^�[fjb[�g[f_8�

00+/� p_lmom� 03+1� ea&+

Oo\*aliojm�q_l_� l_]iahct[\f_�qcnbch�b_l^�=+� Eh^cpc^o[fm�

ch� nb_m_�aliojm� `il[a_^)� mf_jn)� [h^�nl[p_f_^�]fim_l� ni�_[]b�

inb_l� nb[h�ni�g_g\_lm� i`�inb_l�mo\aliojm+� Bil[acha�mo\*

aliojm�qiof^�i`n_h�\_� m_j[l[n_^�\s�oj�ni�/2�g �`lig�inb_l�mo\*

aliojm+� Sb_h�h[jjcha�il�go^*q[ffiqcha)� g_g\_lm� i`� mo\*aliojm�

q_l_�gil_� fce_fs�ni�\_� ch�jbsmc][f� ]ihn[]n�qcnb� _[]b�inb_l�

nb[h�qcnb� ch^cpc^o[fm� `lig�inb_l�mo\*aliojm)� [h^�nb_m_�]iof^�

\_� m_j[l[n_^�\s�/� ni� 2-�g+� Oo\*aliojm� ]ihmcmn_^�i`�_ko[f�

mct_^�dop_hcf_m� %nb_l_�q_l_�[n� f_[mn� nqi�mo]b�aliojm&)� m[g_�

m_r�mo\[^ofnm� %nqi�ni�nbl__�aliojm&)� sioha*[^ofn�g[f_m� %_[]b�

qcnb�/*1� ch^cpc^o[fm&)� [h^�[^ofn� `_g[f_m�[h^�nb_cl�sioha�

%_[]b�qcnb�/*1� ch^cpc^o[fm&+� Kh_�g[f_� %.13&� ^c^�hin� \_fiha�

ni�[hs� mo\�alioj7� ^olcha�[ff� \on�ih_�i\m_lp[ncih� %m__�\_fiq&�

i`� nb_�b_l^� %\inb�[n� O[p[hh[*Lih^�[h^�ch� nb_� `il_mn&� b_�q[m�

[fq[sm� .-� ni�.2�g�^cmn[h]_� `lig�nb_�b_l^+� Knb_l�nb[h�\s�nb_�

]ihmcmn_hn� m_r�[h^�[a_�]igjimcncih)� biq_p_l)� E� ]iof^�hin�

^_n_lgch_� nb_�j_lg[h_h]_�i`� mo\aliojm+
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) + .

Pb_� `_g[f_�mo\aliojm)� [h^�nb_cl� ch`[hnm� q_l_�omo[ffs�

fi][n_^�qcnbch�nb_�]_hn_l�i`� nb_�b_l^)� [fiha�qcnb�nb_�[fjb[�

g[f_+� Pb_s�qb_l_�_h]cl]f_^�\s�nb_�mo\[^ofn�[h^�[^ofn� g[f_�

mo\�aliojm+� =^ofn�g[f_m�omo[ffs�_g_la_^�`clmn� `lig�nb_�

`il_mn� %mfcabnfs�^cmj_lm_^&)� `iffiq_^�\s�nb_� `_g[f_m� [h^�

sioha�[h^�nb_h�ih_�il� nqi�g[f_m+� Pbcm� il^_lcha�[fmi�i]]oll_^�

qb_h�b_l^m�q_l_�nl[p_fcha�ch� mchaf_� `cf_+� Bil� _r[gjf_)� qb_h�

i\m_lpcha�b_l^�=)� E� hin_^�nb[n�[h�[^ofn� l[^ci*]iff[l_^�g[f_�

%j_lb[jm� nb_�[fjb[&� f_^�nb_�alioj�[m� nb_s�nl[p_f_^�\_nq__h�

fi][ncihm+� Pbcm�g[f_�q[m� `iffiq_^� ch� fch_�\s�[hinb_l� l[^ci�

]iff[l_^�g[f_)� nb_h�][g_�nb_� l[^ci*]iff[l_^� `_g[f_)� `iffiq_^�

\s�inb_l� `_g[f_m+� =n� nb_�_h^�i`� nb_�fch_�q_l_�[� `_q�g[f_m)�

[h^� nb_�m_]ih^� ni� f[mn� ih_�q[m�[fmi�l[^ci*]iff[l_^)� j_lb[jm�

hog\_l� .13+

C_h_l[ffs� nb_�nqi�qbcn_*fcj�b_l^m� l_g[ch_^�[j[ln+�

Diq_p_l)� ih�nbl__�i]][mcihm� nb_s�mj_hn� nb_�hcabn� nia_nb_l)� [m�

ch^c][n_^�\s�[_lc[f� fi][ncihm� domn� \_`il_�mohm_n� [h^�[�

]ih`clgcha� fi][ncih� domn�[`n_l�mohlcm_�nb_� `iffiqcha� ^[s+�

Sbcn_*fcjm� ^i�hin� omo[ffs�nl[p_f� [n� hcabn� %m__�\_fiq&+� Pb_�

h[nol_�i`� nb_m_�_h]iohn_lm� ]iof^�hin� \_�^_n_lgch_^� `lig�nb_�

[cljf[h_)� \on�[n� -4--� biolm� nb_�gilhcha�[`n_l� nb_� `clmn� hcabn�

nia_nb_l� %Fofs� .5&)� l[^ci�mcah[fm� ch^c][n_^�nb[n� nb_� [fjb[�

g[f_� `lig�b_l^�=�q[m� []ncp_�qbcf_� `_g[f_� ..4� `lig�b_l^�>�q[m�

ch[]ncp_� %l_mncha�il�mf__jcha&+� Pb_�nqi�b_l^m�q_l_�[a[ch�

nia_nb_l� `lig�.4.1� ohncf� [n� f_[mn� .412�biolm�ih�=oaomn� /6nb+�

@olcha�nb[n� fi][ncih�[ff� nbl__�l[^ci*]iff[l_^� ch^cpc^o[fm� ch�

nb_� nqi�b_l^m�q_l_�[]ncp_+� Pb_�b_l^m�q_l_�[a[ch�nia_nb_l
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) + /

`lig�Jip_g\_l� 0� ni� 1)� ^olcha� qbc]b�ncg_� nb_s� mf_jn� [h^�

`il[a_^�h_[l� ih_� [hinb_l+� =`n_l�nb_� `clmn�*nqi� hcabnm�

nia_nb_l� nb_� b_l^m� m_j[l[n_^�[h^�gip_^� ch� [jjlircg[n_fs�

ijjimcn_� ^cl_]ncihm+� @olcha�nb_� nbcl^�g__ncha� nb_s� `il[a_^�

[h^� nl[p_f_^�qcnbch� b_[lcha�[h^�mg_ffcha� ^cmn[h]_�

%[jjlircg[n_fs� 2-*.--� g&� i`� ih_�[hinb_l� `il�[n� f_[mn� nqi�

^[sm+

=`n_l� nb_� `clmn� b_l^�g__ncha)� nb_� mo\[^ofn� g[f_�S3)�

ilcach[ffs� i`� b_l^�=)� q[m� m__h� nl[p_fcha� [h^� `il[acha�qcnb�

b_l^�>�ih� nqi� m_j[l[n_� i]][mcihm� qb_h�=�q[m� 1� eg�^cmn[hn+� S3�

nbom� m__g_^�ni� b[p_� ^cmj_lm_^� `lig�bcm� h[n[f� b_l^�ni�[� f[la_l�

alioj�[`n_l� nb_� nqi�b_l^m� b[^�]ig_� chni� ]ihn[]n+

?iff[l_^�L_]][lp� D_l^�?igjimcncih+� Oi]c[f� Onlo]nol_)�
Kla[hct[ncih)� [h^�>_nq__h*D_l^�@sh[gc]m

N_fc[\f_� ]iohnm� i`� ]iff[l_^�j_]][ls� b_l^�=�q_l_� g[^_� [m�

cn� ]limm_^�nl[cfm+� Pbcm�b_l^�]ihn[ch_^� [n� f_[mn� /5� [^ofnm�

[h^� 3� ch`[hnm� `il�[� nin[f� i`� 01� [hcg[fm� %h:1� ]iohnm&+� Kh� ih_�

i]][mcih� E� hin_^�nb_� m_r�i`� /0� [^ofnm�\_fihacha� ni�nbcm�

alioj7� .-� q_l_� g[f_m� [h^� .0� `_g[f_m+� E� ^c^�hin� i\m_lp_� alioj�

>� ]limmcha� [� nl[cf)� \on� E� ]iohn_^� ./� [hcg[fm� %.-� [^ofnm� [h^� /�

ch`[hnm&� ih� ih_� i]][mcih�qbcf_� nb_� [hcg[fm� `il[a_^� ch� [�

mig_qb[n� ij_h� `il_mn+� Diq_p_l)� E� momj_]n� nb_l_� q_l_� gil_�

[hcg[fm� ch� nbcm� alioj� nb[h� hin_^�^olcha� nbcm� ]iohn+

C_h_l[ffs)� ]iff[l_^�b_l^m� q_l_� f_mm� ]ib_mcp_� nb[h� qbcn_*�

fcj� b_l^m+� ?iff[l_^�b_l^m� nl[p_f_^� [m� ^cmj_lm_^�aliojm� qcnb�

ch^cpc^o[fm� il� mo\*aliojm� i`n_h� fi][n_^� .--�g_n_lm� il� gil_
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) + 0

`lig�ih_�[hinb_l+� Eh�nb_�_[lfs�gilhcha)� ]iff[l_^�b_l^m� i`n_h�

mjfchn_l_^� chni� mo\*aliojm�i`� /� ni� .-� ch^cpc^o[fm)� mig_�i`�

qbc]b�]iof^�\_� fi][n_^�2--� ni� .---�g �`lig�_[]b�inb_l+� Pb_�

l[^ci*nl[]echa�^[n[� ch^c][n_^�nb[n� ]iff[l_^�mo\*aliojm�

]i[f_m]_^�\[]e� chni�[�b_l^�[n�^ome+� Pb_l_�q_l_�[fmi� ncg_m�

^olcha�nb_� nl[]echa�j_lci^�qb_h�nb_�l[^ci*]iff[l_^�

ch^cpc^o[fm� mjfchn_l_^�chni�mo\aliojm� `il�^[sm� [h^�q__em)�

qcnb�b_l^�=�m_j[l[ncha�chni�[n� f_[mn� nbl__�mo\aliojm)� [h^�

b_l^�>�chni�[n� f_[mn� nqi+

Kh� nqi�i]][mcihm� nb_�]iff[l_^�j_]][ls�b_l^m�q_l_�m__h�

[jjlircg[n_fs�.--�g �`lig�ih_�[hinb_l)� h_[l�_hioab�ni� mg_ff)�

b_[l�[h^�i]][mcih[ffs�m__�ih_�[hinb_l+� Kh�ih_�i`� nb_m_�

i]][mcihm� nb_�b_l^m�q_l_�`__^cha�ih�moj_l*[\oh^[hn� Lion_lc[�

p_him[� m__^m�qcnbch�[� ]fogj�i`� [^ofn� nl__m�_rn_h^cha�[]limm�

nb_�\ioh^[ls�i`�\inb�b_l^$m� n_llcnilc_m� %m__�\_fiq&+

Diq_p_l)� nb_�b_l^m� e_jn�[jjlircg[n_fs�.--�g �`lig�ih_�[hinb_l)�

[h^�^c^�hin� gcr�ip_l�[� 1*biol�i\m_lp[ncih�j_lci^+� Pb_�b_l^m�

q_l_� fi][n_^�[jjlircg[n_fs� .--�g�`lig�ih_�[hinb_l�ih�[hinb_l�

i]][mcih)� ^olcha�qbc]b�nb_s�q_l_�i\m_lp_^�`il� 0� biolm+�

Eh^cpc^o[fm� ch�\inb�b_l^m� f[s�ih�nb_�alioh^)� il� `il[a_^� ch�

jf[]_)� \on� ^c^�hin�gip_�niq[l^m� ih_�[hinb_l+� Pb_� `iffiqcha�

^[s� nb_�b_l^m�q_l_�[jjlircg[n_fs�.+2� eg� `lig�ih_�[hinb_l+� Kh�

`iol�i]][mcihm� E�q[n]b_^�b_l^�=�]limmcha�[�nl[cf+� Pb_s�q_l_�

nl[p_fcha� ch�[�^cmj_lm_^�`[mbcih)� hin� ch�[�mchaf_� `cf_+� Pb_�

`clmn� nqi�[hcg[fm�ni�]limm� nb_�nl[cf�ih�\inb�i]][mcihm�q_l_�

[^ofn� g[f_m+� Pb_s�q_l_� `iffiq_^�[jjlircg[n_fs�5�g�\_bch^�\s
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) + 1

nqi� `_g[f_m�qcnb�sioha)� [h^� `il�p[lciom� ncg_�j_lci^m� [h^�

^cmn[h]_m� \s�inb_l�[^ofnm�[h^�sioha+

?iff[l_^�j_]][ls�D_l^�>�]ihn[ch_^� 0� [^ofn�g[f_m)� 1� [^ofn�

`_g[f_m� [h^�/� ch`[hnm)� `il�[� .7.+0� m_r�l[nci+� Pb_�[^ofn� m_r�

l[nci� `il� nb_�][jnol_^�jijof[ncih�q[m� mcgcf[l)� .7.+1+

Sbcn_*fcjj_^�[h^�?iff[l_^�=[_�[h^�>i^s�Oct_

Kh� [p_l[a_�qbcn_*fcjm�q_cab_^�nqc]_�[m�go]b�[m�

]iff[l_^m)� qcnb�hi�ip_lf[j�\_nq__h�[^ofn� q_cabnm�i`� nb_� nqi�

mj_]c_m� %P[\f_m� 3*1� [h^�3*2&+� =fnbioab�nb_�mg[ff_mn� qbcn_*�

fcj�q[m� mbiln_l� ch�nin[f�\i^s� f_hanb�nb[h�nb_� fiha_mn� i`� nb_�

]iff[l_^�j_]][lc_m)� nb_�qbcn_*fcjm�qcnb�nb_�mbiln_mn� `il_�[h^�

bch^� f_am� mncff� b[^� fiha_l� fcg\m� nb[h�nb_� fiha_mn� i`� nb_�

]iff[l_^�j_]][lc_m+� Pbom)� qbcf_�nb_l_�q[m� mig_�ip_lf[j�

\_nq__h� nb_�nqi� mj_]c_m� ch�nb_cl� f_hanbm)� qbcn_*fcjm�q_l_�

b_[pc_l�[h^�b[^� fiha_l� f_am+

=^ofn� `_g[f_�qbcn_*fcjm�q_l_�a_h_l[ffs�b_[pc_l�[h^�

fiha_l� nb[h�g[f_m)� [p_l[acha� 04+4.� Ga�p_lmom� 0/+42� Ga� `il�

g[f_m)� \on�g[f_m�b[^� fiha_l� _[lm)� n[cfm)� bch^�[h^� `il_f_a�

f_hanbm� %P[\f_� 3*2&+� Bil�\inb�m_r_m�bch^� f_am�q_l_�a_h_l[ffs�

fiha_l� nb_h� `il_�f_am+

?iff[l_^�g[f_m� [h^� `_g[f_m�b[^� mcgcf[l�q_cabnm� %P[\f_� 3*�

2&8� biq_p_l�nb_�g[f_7`_g[f_�j[nn_lh� ch�nb_�inb_l�\i^s�

^cg_hmcihm�^_m]lc\_^�`il�qbcn_*fcjm� l_j_[n_^�cnm_f`� ch�

]iff[l_^m7� `_g[f_m�b[p_�al_[n_l� nin[f� f_hanbm� nb[h�g[f_m�\on�

g[f_m� b[^� fiha_l� f_am+
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) , (

Bil[acha�L[nn_lh�[h^�=]ncpcns�?s]f_m

Sbcn_*fcj�b_l^�=�l_j_[n_^fs� l_nolh_^�ni�[� `ii^*lc]b�jih^�

%O[p[hh[�Lih^&� ch�nb_� m[p[hh[� `lig�F[ho[ls� /3�ni�I[l]b�/6nb)�

.66/� %Bca+� 3*/&+� Pb_m_� pcmcnm� l[ha_^� ch� f_hanb� `lig�[� `_q�

biolm� ni�mcr�^[sm)� `il�[�nin[f�i`�/0�^[sm� %P[\f_� 3*0&+� E�

gihcnil_^�nb_�b_l^�[n� nb_�jih^�pcmo[ffs�[h^�\s� l[^ci�

mcgofn[h_iomfs� `il� ..6� biolm� [h^�03�gchon_m)� [h^�\s� l[^ci�

ihfs� `il� 6.� biolm� [h^� 2.�gchon_m� %P[\f_� 3*0&+� ?ihnchoiom�

gihcnilcha�j_lci^m� l[ha_^� ch� f_hanb� `ilg�/� ni� 0.� biolm�[h^� 12�

gchon_m+

D_l^�=�pcmcn_^�O[p[hh[� Lih^� m_p_h� ncg_m� `lig�F[ho[ls� /3�

ni�I[l]b�/6nb� %Bca+� 3*/&�+� @olcha�nbcm�j_lci^�nb_� q[n_l� ch�

nb_� jih^�_p[jil[n_^)� _rjimcha�gil_�__fm� [h^�inb_l� `cmb�ni�nb_�

qbcn_*fcjm� nb[h� nb_s�]iof^�_[n+� Kh� nb_� `_q�i]][mcihm� qb_h�

nb_� j_]][lc_m� f_`n� O[p[hh[*Lih^)� nb_s�q_hn� ni�[�I[olcnc[�

S_nf[h^� %Bil_mn� H[e_&� ch�P_ll[�Bclg_� Bil_mn� il�[� ]l__e�

`fiqcha�nblioab� nb_� Ncp_lch_� Bil_mn+� Pb_m_� q_l_� \lc_`�pcmcnm�

`lig�qbc]b�nb_s�[fq[sm� l_nolh_^�ni�O[p[hh[*Lih^+� Pbcm�

j[nn_lh�i`� pcmcnm� ni�nb_�jih^�^_]l_[m_^� ch� `l_ko_h]s� [h^�

f_hanb� ch�I[l]b)� [� ]b[ha_� ]ill_f[n_^�qcnb�nb_�[fgimn� ]igjf_n_�

^lscha�i`� nb_�jih^�[h^�nb_�[\m_h]_� i`� `l_mb� `cmb+

Pb_� b_l^� f[mn� pcmcn_^�nb_�jih^�^olcha� nbcm� ]s]f_� ih�

I[l]b�/6)� qb_h� cn� b[^�[fgimn� ]igjf_n_fs� ^lc_^+� =`n_l� nbcm�

nb_s�\_a[h� mj_h^cha�gil_�ncg_� ch� nb_�I[olcnc[� S_nf[h^m� %..�

ion� i`� 11� fi][ncihm� `il� nbcm� j_lci^&� [h^� ch� nb_� P_ll[� Bclg_�

Dcab� Bil_mn� %..� ion� i`� 11� fi][ncihm&+� Eh� _[lfs�O_jn_g\_l
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) , )

nb_s�\_a[h� oncfctcha� nb_� Ncp_lch_�b[\cn[nm� ni�[� al_[n_l�

^_al__� [h^� ]ihncho_^�^icha� mi�ohncf� Jip_g\_l� %q_ff� chni�nb_�

^ls� m_[mih8� .-�ion� i`� 11� fi][ncihm� `il�nbcm� j_lci^&)� qb_h�

nb_s�ih]_� [a[ch�\_a[h�omcha� nb_�jih^m� ch� nb_� m[p[hh[m+� Pb_s�

`clmn� pcmcn_^�nb_� mb[ffiq_l)� mg[ff_l�jih^m+� Pb_s�ihfs�

l_nolh_^�ni�nb_� f[la_l�[h^�^__j_l�O[p[hh[*Lih^�ih� F[ho[ls�

.660)� qb_h� nb_� mcn_�q[m�ih]_� [a[ch� ch�nb_� chcnc[f� mn[a_m� i`�

^lscha�ion+

Bcaol_� 3*0� mbiqm� b_l^�=$m�gip_g_hnm� \_nq__h� ]ihm_]oncp_�

fi][ncihm� ip_l�nb_� .0*gihnb� nl[]echa�j_lci^+� Bcaol_� 3*1� ^i_m�

nb_� m[g_� `il�b_l^�>�ip_l�[� 2*gihnb�j_lci^+� >inb� b_l^m�gip_^�

qcnbch� [� q_ff*^_`ch_^�[l_[� %big_� l[ha_&� [h^�\inb� b_l^m�

l_j_[n_^fs�nl[p_ff_^�nb_� m[g_� nl[d_]nils�ni� l_nolh� ni�

jl_pciomfs�pcmcn_^�mcn_m+

=�a_h_l[f� []ncpcns�j[nn_lh�_g_la_^� `lig�nb_� i\m_lp[ncihm�

[n� O[p[hh[� Lih^� %h:/0� ^[sm&8� cffomnl[n_^�\s� `caol_� 3*2)� qbc]b�

q[m� ]ihmnlo]n_^� `lig�^[n[� ]iff_]n_^�^olcha�nb_� B_\lo[ls� .1� ni�

.2� gihcnilcha�j_lci^+� Pb_�b_l^�mf_jn� nblioab�nb_� hcabn� ch� [�

^_hm_� nbc]e_n� i`� >[]nlcm� mjj+� nbilh*j[fgm�qcnbch�nb_� Ncp_lch_�

`il_mn� [^d[]_hn� ni�O[p[hh[*Lih^+� Pb_s�omo[ffs� mf_jn� ch� j[clm�

il� mg[ff� aliojm)� ch�jbsmc][f� ]ihn[]n� qcnb�ih_� [hinb_l+� Pb_�

l[^ci� mcah[fm� ch^c][n_^�nb[n� nb_� qbcn_*fcjm�  nimm_^�[h^�

nolh_^ � ch� nb_�\_^^cha� [l_[� `il�[\ion� [h� biol�\_`il_� \_]igcha�

`offs�[]ncp_�[n� ^[qh+� =fnbioab�[]ncp_�[n� mohlcm_)� nb_s�

l_g[ch_^� ch�[h^�[lioh^�nb_�\_^^cha�[l_[� `il�ih_� ni�ih_*[h^*�

b[f`� biolm� \_`il_�_g_lacha�[n� -40-� biolm� `lig�nb_� `il_mn� [h^�

_hn_lcha�nb_�jih^+� Kh]_�[n� nb_�jih^�nb_s� `_^� ]ihnchoiomfs)
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) , *

mnijjcha�i]][mcih[ffs�ni� lo\�nb_cl�b_[^m� [a[chmn� nb_� l_[l*�

^ilm[f� m]_hn� af[h^m� i`� inb_l�b_l^�g_g\_lm)� ni� ]ijof[n_)� holm_�

nb_cl�sioha)� il� ]b[m_�ih_�[hinb_l+� Pb_m_�[]ncpcnc_m�

]ihncho_^�ohncf� .---� il� ..--� boh^l_^�biolm+� =n� [\ion� ..--�

biolm�nb_s� l_nl_[n_^�ni�nb_� \_^^cha� [l_[)� il�ni� [� h_[l\s�nl__�

cmf[h^)� il� nbc]e� p_a_n[ncih�\il^_lcha�ih_� mc^_�i`� nb_� jih^)�

`il� [�h[j� ch�nb_� mb[^_+� Pb_s� l_nolh_^�ni�nb_�jih^�[n�

[jjlircg[n_fs� .1--� biolm)� ni�_[n)� q[ffiq� ch�nb_� go^)�

]ijof[n_)� [h^�holm_+� =n� ^ome)� nb_s� l_*_hn_l_^�ni� nb_� \_^^cha�

[l_[+� Pb_s�^c^�hin� cgg_^c[n_fs� fc_� ^iqh� ni� mf__j+� >_`il_�

m_nnfcha� `il�nb_� hcabn� nb_s�i`n_h�gip_^�\_nq__h� \_^^cha*�

hc]b_m� [h^� mf__jcha�j[lnh_lm� `il�[\ion� [h� biol�\_`il_�

m_nnfcha� chni�[� gil_� ]ihnchoiom� mf__j+

Sbcn_*fcjj_^�L_]][ls�Dig_�N[ha_m�[h^�Lijof[ncih�@_hmcnc_m

N[^ci*]iff[l_^�qbcn_*fcjm� `lig�nb_� m[g_� b_l^� l_g[ch_^�

nia_nb_l� `lig�nb_� ihm_n� i`� nl[]echa� ohncf� nb_s�^c_^+� Pb_� ih_�

_r]_jncih� q[m� mo\[^ofn� S3)� jl_pciomfs�^_m]lc\_^�[m� ^cmj_lmcha�

`lig�ih_� b_l^�ni� [hinb_l+� Pb_l_`il_)� ch� nbcm� mno^s)� nb_� big_�

l[ha_�i`� [� b_l^�]ihmcmn_^�i`� nb_� fi][ncihm� `il�nb_� fiha_mn�

molpcpcha�b_l^�g_g\_l� %m__� P[\f_� 3*/&�+� Dig_� l[ha_� mct_�q[m�

jimcncp_fs� l_f[n_^�qcnb�b_l^� mct_� %P[\f_m� 3*3�[h^� 3*4&�7� b_l^�

=�qcnb� 06�qbcn_*fcjm� %20� ch^cpc^o[fm� [n� nb_�_h^�i`� nb_� mno^s&�

li[g_^�ip_l�/.+44�eg/)� qbcf_� >�qcnb� ./1� ni� .01� ch^cpc^o[fm�

l[ha_^�ip_l� .-6+3� eg/+� Kh�[p_l[a_)� nb_� ch^cpc^o[fm� ch� nb_�

f[la_l�b_l^�nl[p_f_^� `olnb_l�\_nq__h� fi][ncihm� nb[h� nbim_� ch�

nb_� mg[ff_l�alioj� %P[\f_m� 3*3�[h^� 3*4&+

BNYZXM]LNM �_R\Q� YNZV R[[RXW� XO�\QN� LXYaZRPQ\�X_WNZ&� 7]Z\QNZ�ZNYZXM]L\RXW� YZXQRKR\NM�_R\QX]\� YNZV R[[RXW&



) , +

Scnb�ch]l_[mcha�b_l^�mct_�nb_�hog\_l�i`� ch^cpc^o[fm�j_l�

eg/� ^_]l_[m_^)� `lig�/+1� `il�b_l^�=� %h:20&� ni� .+/� `il�>�

%h:.01&+� Pb_m_� `caol_m� ][hhin�\_�^_hmcns�_mncg[n_m� `il�nb_�

jijof[ncih�\_][om_�b_l^m�b[^�ip_lf[jjcha�big_�l[ha_m)� qcnb�

=$m� big_� l[ha_�\_cha�[fgimn� ]igjf_n_fs�_h]igj[mm_^�\s� >$m�

%Bca+� 3*3&+� Och]_�q_�ehiq�nb[n�b_l^�=$m�big_�l[ha_�mojjiln_^�

nqi�qbcn_*fcj�b_l^m)� q_�][h�^_n_lgch_�jijof[ncih�^_hmcns� `il�

nbcm�[l_[� \s�^cpc^cha�nb_�hog\_l�i`�qbcn_*fcjm� ch�nb_� nqi�

b_l^m�\s� nb_�[l_[� %.44,/.+44&+� Pbcm� acp_m� 5+.0�qbcn_*fcjm�

j_l�eg/+� Ocgcf[lfs)� q_�][h�[fmi�_mncg[n_�nb_�^_hmcns� `il�nb_�

l_g[chcha� 54+52� eg/� i`�b_l^�>$m�big_�l[ha_�\s�^cpc^cha� ./1�

[hcg[fm� chni�nb_�54+52� eg/+� Pbcm�[mmog_m� nb[n� hi�inb_l�b_l^m�

l[ha_^�ip_l� nb_�[l_[+� Pbcm�acp_m� .+1�qbcn_*fcjm�j_l�eg/+

Pbom)� nb_�qbcn_*fcj�jijof[ncih�^_hmcns� `il�_[mn_lh�I[l[][�][h�

l[ha_� `lig�.+1� ni�5+.0�qbcn_*fcjm�j_l�eg/+

Dig_�l[ha_�mct_�p[lc_^�\_nq__h�m_[mihm+� Pbcm�q[m�gimn�

_pc^_hn� `il�b_l^�=)� nb_�ihfs�alioj� `il�qbc]b�nb_l_� cm�

mo``c]c_hn� ^[n[� `il�[� m_[mih[f� ]igj[lcmih� %P[\f_� 3*4&�+� Bil�

b_l^�=�big_� l[ha_� mct_�[fgimn�^io\f_^�`lig�nb_�^ls� %F[ho[ls�

ni�Foh_�.66/&� ni�nb_�q_n� m_[mih� %Fofs�.66/� ni�F[ho[ls� .660&)�

`lig�./+21� ni�/.+34� eg/� %.--� "� ]ihniol� chn_lp[fm)� 62� "�

chn_lp[fm� _ko[f� ..+06� [h^�.4+26� l_mj_]ncp_fs&+� Pbcm� ch]l_[m_�

l_mofn_^� `lig�[h�_rj[hmcih�ionq[l^�[lioh^�nb_�_hncl_�^ls�

m_[mih�big_� l[ha_�\ioh^[ls�[h^�hin� `lig�[� m_[mih[f�gip_g_hn�

chni�[�h_q�[h^�^cm]l_n_�q_n� m_[mih�l[ha_� %Bca+� 3*4&�+� Pb_�

b_l^�]ihncho_^�omcha�nb_cl�^ls�m_[mih�l[ha_�[fiha�qcnb�nb_�

q_n� m_[mih�_rn_hmcih+� D_l^�>�g[^_�ih_� fiha�nlcj� chni�[� h_q
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) , ,

[l_[� ni� nb_�q_mn� i`� nb_�cmf[h^�ih�O_jn_g\_l�/0� %Bca+� 3*1&)�

[h^�nbcm�g[s�b[p_�\__h�]ill_f[n_^�qcnb�]b[hacha� l[ch`[ff�

j[nn_lhm8� biq_p_l�\s�O_jn_g\_l�0-� nb_s�b[^�l_nolh_^�ni�nb_cl�

jl_pciom� `il[acha�[l_[+� Och]_�nbcm�b_l^�^c^�hin�gip_� chni�

nbcm� `il[acha�[l_[�ohncf�Fofs�.0)� cn� cm� hin� moljlcmcha� ni�

^cm]ip_l�nb_cl�om_�i`�[�gil_�^cmn[hn� l_acih�i`� nb_cl�big_�

l[ha_+� =a[ch�[m�qcnb�b_l^�=)� [fnbioab�>�gip_^� chni�[�h_q�

[l_[)� cn� ]ihncho_^�ni�om_� nb_�if^�ih_�[m�q_ff+

Pb_� _[lfc_l�i\m_lp[ncihm� i`� [�b_l^�qcnb�[� mcgcf[l�hog\_l�

i`� [hcg[fm�[m� ch�qbcn_*fcj�b_l^�=)� qcnbch�qb[n� q[m� f[n_l�

c^_hnc`c_^�[m�D_l^�=$m�big_�l[ha_)� moaa_mn� nb[n� nb_m_�q_l_�

nb_�m[g_�aliojm+� Pbom�b_l^�=�g[s�b[p_�chb[\cn_^�nb_� m[g_�

[l_[� `il�[n� f_[mn� /4�gihnbm)� `lig�nb_�\_achhcha� ni�\_sih^�nb_�

_h^�i`� nb_�mno^s)� qb_h�nb_�f[mn� l[^ci*]iff[l_^�[hcg[f� ^c_^� %!�

.-6�q[m� f[mn� m__h�ih�=jlcf� .6608� j_lm+� ]igg+� C+� ^_�Kfcpc_l[&+

?iff[l_^�L_]][lp�Dig_�N[ha_m�[h^�Lijof[ncih�@_hmcnc_m

Pi�i\n[ch�[�gil_�]igjf_n_�b_l^�big_�l[ha_�mct_� `il�

]iff[l_^�j_]][lc_m� E�jiif_^� fi][ncihm� `il� ch^cpc^o[fm� `lig�

ih_�b_l^�qcnb�fcnnf_�ip_lf[j� ch�nb_cl�nl[]echa�^[n_m� chni�ih_�

^[n[� m_n+� Pbom)� nb_�^[n[� `il�ch^cpc^o[fm� .6/)� .-5]�[h^� ..0*/�

q_l_�jiif_^�ni�^_n_lgch_�nb_�big_�l[ha_� `il�b_l^�=)� [h^�nb[n�

i`� ..2)� .-/)� ..3*/� [h^�..0*.�q_l_�jiif_^�ni� `ilg�nb[n� i`�b_l^�

>+� ?ihm_ko_hnfs)� b_l^�=�q[m� nl[]e_^� `il� _cabn� gihnbm� %I[l]b�

ni�K]ni\_l� .66/&� [h^�>� `il�mcr�gihnbm� %=jlcf� ni�O_jn_g\_l&�

%P[\f_m� 3*4� [h^�3*5&+
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Pb_� nqi�]iff[l_^�b_l^m�b[^�mcgcf[l�big_�l[ha_�mct_m)�

qcnb�=$m�[n� .-+.1� eg/� mfcabnfs�mg[ff_l�nb[h�>$m�[n� ..+35� eg/�

%P[\f_� 3*5&+� Pb_�mcgcf[l�mct_�i`� nb_�big_�l[ha_m� moaa_mnm�

nb_�hog\_l�i`� ch^cpc^o[fm�j_l�b_l^�q[m�jli\[\fs�mcgcf[l+

Pb_l_�q[m�[fgimn�hi�ip_lf[j� ch� nb_�big_� l[ha_m� i`� nb_� nqi�

b_l^m� ch^c][ncha�nb[n� nbcm� mj_]c_m� cm� n_llcnilc[f� %Bca+� 3*3&+�

=h�_r[gch[ncih�i`� nb_� fi][ncihm�i`� nb_�b_l^m� ch�nb_�ip_lf[j�

[l_[� l_p_[fm� nb[n� nb_� nqi�b_l^m�_h]iohn_l_^�ih_�[hinb_l�[fiha�

[�\il^_l�qcnb�[fgimn�hi�]limmcha� chni�ih_�[hinb_l$m�[l_[m�

%Bca+� 3*5&�+� Pbcm� _h]iohn_l�[l_[�]ihmcmn_^�i`�[� moj_l*

[\oh^[hn� `locn� j[n]b�nb[n� mnl[^^f_^�nb_� n_llcnils�i`�\inb�

b_l^m+� En� [fmi�[jj_[l_^�ni�\_�[� n_llcnilc[f�g[lecha,^cmjf[s�

[l_[+� Sb_h�nb_�b_l^m�q_l_�mcgofn[h_iomfs� ch�nbcm�\il^_l�[l_[�

nb_s�^c^�hin�gcr+

=�\_nq__h*mj_]c_m�]igj[lcmih� l_p_[fm� nb[n� [fnbioab�

]iff[l_^�b_l^�=�b[^�[� mcgcf[l�hog\_l�i`� ch^cpc^o[fm� %h:01&� [m�

qbcn_*fcj�b_l^�=� %h:06&)� nb_� f[nn_l$m�big_�l[ha_�q[m� nqc]_�[m�

f[la_�[m� nb[n� i`� nb_�]iff[l_^m� %P[\f_�3*5&+

Sbcn_*fcj�Qm_�i`� D[\cn[nm

Sbcn_*fcjm�^c^�hin� om_�nb_�jf[hn�]iggohcnc_m�[h^�

b[\cn[nm�qcnbch�nb_cl�big_�l[ha_m� _p_hfs� %P[\f_� 3*6)� Bca+� 3*�

6&�+� Pb_� I[olcnc[�S_nf[h^m)� P_ll[� Bclg_�Dcab�Bil_mn)� [h^�

m[p[hh[�jih^m�qb_l_�nb_�gimn� `l_ko_hnfs�om_^�b[\cn[nm+

Scnbch� nb_�P_ll[�Bclg_�Dcab�Bil_mn)� qbcn_*fcjm� `il[a_^�

_rn_hmcp_fs� ch�D'+�g[lcj[�]fogjm+
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Pb_�big_�l[ha_�[h[fsmcm� ch^c][n_^� nb[n�b_l^�=�h_[lfs�

^io\f_^�nb_�mct_�i`� cnm�big_�l[ha_� `lig�nb_�^ls�ni� nb_�q_n�

m_[mih)� [h^�nb[n� nb_m_� ch]l_[m_m�q_l_� ch� nb_� `ilg�i`�[h�

_rj[hmcih�ionq[l^�[fiha�nb_�_hncl_�\ioh^[ls�i`� nb_�^ls�m_[mih�

l[ha_+� Pbcm� nsj_�i`� l[ha_� ch]l_[m_�cm� l_`f_]n_^�ch�nb_�_ko[f�

om_�i`� mig_�b[\cn[nm�\_nq__h�nb_�m_[mihm�qcnb�[�]ih]igcn[hn�

ch]l_[m_� ch�nb_�om_�i`�gil_�m_[mih[f� l_miol]_m� %Bca+� 3*6&+

Bil� _r[gjf_)� nb_�I[olcnc[�S_nf[h^m�q_l_�om_^�ch� mcgcf[l�

jlijilncihm�^olcha�\inb�m_[mihm)� \on� nb_�Ncp_lch_�[h^�P_ll[�

Bclg_�b[\cn[nm�q_l_�om_^�mcahc`c][hnfs�gil_�i`n_h� ch�nb_�q_n�

m_[mih)� [h^�nb_� O[p[hh[�b[\cn[nm� ch� nb_�^ls� %^`:0)� T/:5+-5)�

L:+-110&�+� Jin_�nb[n� ch�Bca+� 3*6� [h^�`il� nb_�T/�[h[fsmcm� E�

om_� nb_�]ig\ch_^�b[\cn[n�][n_ailc_m�jl_m_hn_^�ch�P[\f_�3*.+

Pb_l_�q_l_� f[la_�^c``_l_h]_m� ch�nb_�ncg_�mj_hn� \s�b_l^m�

=�[h^�>� ch�^c``_l_hn�b[\cn[nm�^olcha�nb_�q_n� m_[mih)� nb_�ihfs�

j_lci^� `il�qbc]b�E�b[p_�^[n[� `il�b_l^�>� %Bca� 3*6&+� D_l^�>�

mj_hn� mcahc`c][hnfs�gil_�ncg_�ch�I[olcnc[�S_nf[h^m�[h^�P_ll[�

Bclg_�Bil_mn� nb[h�b_l^�=8� \on�b_l^�=�mj_hn� mcahc`c][hnfs�

gil_� ncg_� ch�Ncp_lch_�[h^�O[p[hh[�b[\cn[nm� %^`:0)� T/:.3+45)�

L:+---5&+� Ehn_l_mnchafs)� nb_�[l_[� om_^�_r]fomcp_fs�\s�b_l^�=�

%Bca+� 3*3&)� ]ihmcmn_^�i`� [� f[la_� 6� \s� .� eg�m[p[hh[� %[h^�

[^d[]_hn� Ncp_lch_� `il_mnm&� nb[n� m_j[l[n_^�nb_�P_ll[�Bclg_�

`lig�Ncp_lch_� `il_mnm+� D_l^�>�l_g[ch_^�[fgimn� _r]fomcp_fs�

qcnbch�nb_�P_ll[�Bclg_� `il_mn� l_acih� %P[\f_� 3*6&+
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?iff[l_^�L_]][lp�Qm_�i`�D[\cn[nm

?iff[l_^�j_]][lc_m�q_l_�`ioh^�[fgimn� _r]fomcp_fs�qcnbch�

nb_� P_ll[*Bclg_�Dcab�Bil_mn)� qcnb�[� `_q�fi][ncihm� ch�I[olcnc[�

b[\cn[nm� %P[\f_�3*6&+� Pb_s�^c^�hin� om_�nb_�m[p[hh[�b[\cn[nm)�

[h^�l[l_fs�_hn_l_^�nb_�Pbc]e_nm�[h^�Ncp_lch_�]iggohcnc_m+

Pbcm�j[nn_lh�i`�b[\cn[n�om_� fcgcn_^�[�]igj[lcmih�\_nq__h� nb_�

nqi�b_l^m� ni�P_ll[�Bclg_� `il_mnm�[h^�I[olcnc[� ]iggohcnc_m8�

nb_m_�q_l_�om_^�ch�mcgcf[l�jlijilncihm�\s�nb_�nqi�b_l^m�

%^`:.)� T/: +2.)� L: +143&+

D[\cn[n� L[lncncihcha�\p�Sbcn_*fcjm� [h^�?iff[l_^�L_]][lc_m

Pb_l_�q_l_�mcahc`c][hn� ^c``_l_h]_m�\_nq__h�nb_� nqi�

mj_]c_m� ch�nb_cl�om_�i`�nb_�I[olcnc[� ]iggohcnc_m)� P_ll[�Bclg_�

`il_mn)� Ncp_lch_�]iggohcnc_m)� [h^�O[p[hh[�b[\cn[nm� %^`:0)�

T/:2.+0/)� L:+---.&+� O_p_hns*nbl__�j_l]_hn� %h:03&� i`� nb_�

i\m_lp[ncihm�qcnbch�nb_�I[olcnc[�b[\cn[n�q_l_�i`�qbcn_*fcjm)�

]igj[l_^�ni�ihfs�/4� "� `il�]iff[l_^�j_]][lc_m+� Ocgcf[lfs)�

qbcn_*fcjm�[]]iohn_^� `il�50� "� %h:/1&� [h^�.--� "� %h:0-&� i`� nb_�

i\m_lp[ncihm� ch�Ncp_lch_�[h^�O[p[hh[�b[\cn[nm� l_mj_]ncp_fs)�

ch�]igj[lcmih� ni�ihfs� .4� %h:2&� [h^�-� "� l_mj_]ncp_fs� `il�

]iff[l_^m+� Eh�]ihnl[mn� ]iff[l_^�j_]][lc_m�i]]oll_^�go]b�gil_�

`l_ko_hnfs� ch�P_ll[�Bclg_�`il_mnm)� 3/� "� %h:32&� p_lmom� 05� "�

%h:1-&� `il�qbcn_*fcjm+
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<DEN /GEK(((�2EBNM

Sbcn_*fcj�^c_nm�p[lc_^�qcnb�b[\cn[n� [h^�m_[mihm+� Blig�

F[ho[ls�ni�I[l]b)� b_l^�=�`il[a_^�[fgimn� _r]fomcp_fs�[n�

O[p[hh[*Lih^)� qb_l_�nb_s�[n_�__fm�[h^�inb_l� `cmb�_rjim_^�[m�

nb_�jih^�^lc_^+� Pb_s�[fmi�i]][mcih[ffs� `il[a_^� ch�I[olcnc[�

S_nf[h^m)� qb_l_�nb_s�[n_�nb_�_h^imj_lg�i`�GH�g[lcj[� m__^m�

^_`_][n_^�\s�n[jclm)� ojliin_^�[h^�[n_�nb_�nH+� `f_roim[�honm�

[nn[]b_^�ni� m__^fcham�[h^�[n_�nb_�mi`n�jofj�i`�p_ls� lcj_�I+�

`f_roim[� `locn� [h^�D'+� `f_roim[� m__^m+� Eh�P_ll[� Bclg_� `il_mnm�

nb_s�liin_^�[lioh^�[^ofn�I+� g[lcj[� ch� m_[l]b�i`� if^)� oh*�

a_lgch[n_^�m__^m+� Pb_s�[fmi�[n_�nb_�\[m_�i`�a_lgch[n_^�I+�

g[lcj[� m__^fcham�[h^�m__^m�\olc_^�ch�[h^�[lioh^�.H+�g[lcj[�

j[n]b_m+� I+� g[lcj[� m__^m� l_g[ch� ch�nb_�m__^�\[he� `il�gil_�

nb[h�ih_�s_[l�\_`il_�a_lgch[ncha� %Bl[aimi�ohjo\fcmb_^�^[n[&)�

[h^�q_l_� nbom�om_^�s_[l�lioh^+� Eh�Foh_)� nb_�qbcn_*fcjm�q_l_�

ch�nb_�P_ll[�Bclg_�Bil_mn)� qb_l_�nb_s� `_^�_rn_hmcp_fs�i`� nb_�

`locn� jofj�[h^�m__^m�i`�g[mncha� Lion_lc[�p_him[)� nb_�lcj_�

`locn� jofj�i`�g[mncha�I+� g[lcj[� %nb_s�^c^�hin� _[n� nb_�h_q�

m__^m&)� [h^�[fmi�ih� Ef_r� *c_hg[hc� `locnm+� P[\f_� 3*.-� fcmnm�

mig_�i`� nb_� cn_gm�_[n_h�\s�qbcn_*� fcjm� [h^�nb_cl�

]ill_mjih^cha�b[\cn[nm+

?iff[l_^�L_]][lp�@c_nm

?iff[l_^�j_]][lc_m�[n_�gimn� i`� nb_� `ii^m� ]ihmog_^�\s�

qbcn_*fcjm�qcnb�nb_� _r]_jncih�i`� ]̀H+�g[lcj[�[h^�IF+� `f_roim[
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m__^m� %P[\f_�3*..&�+� Pbcm�i\m_lp[ncih�q[m� ]ih`clg_^� ch�[h�

_rj_lcg_hn�qcnb�qcf^�][oabn� ]iff[l_^�[h^�qbcn_*fcj�j_]][lc_m�

[n�I[l[][� %?b[jn_l�/&+� Diq_p_l)� fce_�qbcn_*fcjm)� ]iff[l_^�

j_]][lc_m� ojliin_^�nb_� m__^fcham�i`�\inb�mj_]c_m�[h^�[n_�nb_�

[nn[]b_^�liin)� [h^�nb_�hon� ch�nb_�][m_�i`�.H+�`f_roim[� +� Pb_s�

[fmi�]ihmog_^�nb_�lcj_� `locn�jofj� `il�\inb�mj_]c_m+� ?iff[l_^�

j_]][lc_m�[fmi�[n_�nb_�m__^m�i`� Lion_lc[�p_him[+� Ll[^imc[+�

molch[g_hmcm�[h^�Ahn_lifi\cog�]p]fi][ljog

=hnc*Ll_^[nil�>_b[pcil

Pb_�[hnc*jl_^[nil�l_mjihm_m� i`�qbcn_*fcj�[h^�]iff[l_^�

j_]][lc_m� [l_�^c``_l_hn)� _p_h� `il�mcgcf[l�mct_^�b_l^m+� E`�

bog[hm� [l_�nb_�nbl_[n)� qbcn_*fcjm� ih�I[l[][�\oh]b�oj�[h^� loh�

i``� ch�[� mchaf_� `cf_� %nbcm�i]]oll_^� ch� 15� _h]iohn_lm)� ch�[ff�

i`�qbc]b�nb_�b_l^m�_cnb_l�i\m_lp_^�g_� `clmn� il�_fm_� E� q[m�

bohncha�nb_g8� ch]fo^_m� 03�_h]iohn_lm� `lig�Bl[aimi� .656&+� =�

mo\*ohcn� i`�[^ofnm�g[s�[fmi�]ih^o]n�\fo``� ]b[la_m� \_`il_�

lohhcha� %h:08� Bl[aimi� .656&+� E`� nb_�jl_^[nilm� [l_�^iam)� nb_�

qbcn_*fcjm� ]i[f_m]_� chni�[� alioj�[h^�]b[m_�nb_�^iam� %h:0&+� E

`iffiq_^�[�b_l^�i`�qbcn_*fcjm� `il� /� biolm�ih�Fofs� 0� .66/)

^olcha�[� ][jnol_�[nn_gjn+� Pbcm�b_l^�q[fe_^�[h^� l[h�[fgimn�

]ihnchoiomfs� ch� mchaf_� `cf_� ch�[� f[la_�]cl]of[l�j[nn_lh� `il�

nb_�_hncl_�j_lci^+� Kh]_�E� i\m_lp_^�[� d[ao[l�mn_[fnbcfs

[jjli[]bcha�qbcn_*fcj�b_l^� =�[m� nb_s� `il[a_^�[n� O[p[hh[� Lih^+

Pb_�qbcn_*fcjm�gomn�b[p_�^_n_]n_^�nb_� d[ao[l�qb_h� cn�q[m�

mncff� /-�g �^cmn[h]_�[]limm� nb_�jih^)� jli\[\fs�\s� m]_hn
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) - (

\_][om_� nb_� d[ao[l�q[m�bc^^_h�\s� mblo\\_ls+� Pb_s�l_mjih^_^�

\s� ]i[f_m]cha�[h^�lohhcha�[m� [� alioj� chni�nb_� `il_mn+

?iff[l_^�j_]][lc_m� m][nn_l_^�qb_h� ]ih`lihn_^�\s�bog[hm�

il� ^iam� %h:2/� _h]iohn_lm&)� qcnb�ch^cpc^o[fm� lohhcha�[m� mo\*

ohcnm� i`�ih_� ni� 2� ch^cpc^o[fm+� ?iff[l_^m� [fq[sm� l[h� `lig�nb_�

^iam� %h:/3&+� S_�nl[]e_^�..� ch^cpc^o[fm� ni� nb_cl� `ch[f�

^_mnch[ncih�[`n_l�[� ]b[m_+� Eh�_[]b�][m_� nb_s�[pic^_^�nb_�

^iam�\s�_hn_lcha�[�ac[hn� [lg[^cffi�\olliq� %h:3&)� il�biffiq�

fia� %h:2&+� @olcha�ih_�]b[m_� nb_�^iam� nl[jj_^� `iol�]iff[l_^�

j_]][lc_m� ch�[� mchaf_� fia+

Sbcn_*fcj�Iiln[fcns�[h^� Ll_^[ncih

Sbcn_*fcjm�ih�I[l[][�mo``_l_^�bcab�l[n_m� i`�giln[fcns+�

O_p_hns*ih_�j_l]_hn� %h:2&� i`� nb_�m_p_h� l[^ci*]iff[l_^�

ch^cpc^o[fm� `lig�\inb�b_l^m� ^c_^8� 10� "� %h:0&� q_l_�ecff_^�\s�

d[ao[lm� il�jog[m+� Oj_]c`c][ffs)� i`� nb_� `cp_�l[^ci*]iff[l_^�

qbcn_*fcjm� ch�b_l^�=)� ih_�q[m�ecff_^�\s�[� d[ao[l�il�jog[�

%_pc^_h]_7� n__nb�g[lem� ih�\ih_m)� ][hch_�joh]nol_�g[lem� ih�

]iff[l)� \ih_m� ]bcjj_^&8� nb_� ][om_�i`� ^_[nb� `il�[hinb_l�g[f_�

]iof^�hin� \_�^_n_lgch_^� %nb_l_�q_l_�hi� n__nb�g[lem� ih�\ih_�

hil�q_l_� nb_l_�jc_]_m� ]bcjj_^�i``� nb_�\ih_m&+� Diq_p_l)� nb_�

f[nn_l� ch^cpc^o[f$m� l_g[chm�q_l_�h_[l�nbim_�i`� nb_�jl_pciom�

[hcg[f)� [h^�\inb�^c_^�qcnbch�[� `_q�^[sm� i`� ih_�[hinb_l+� Pb_�

`_g[f_�qbcn_*fcj� `lig�b_l^�=� fimn� cnm� ]iff[l)� nbom� cnm� `[n_�

cm� ohehiqh+� Pb_�g[f_�g[le_^�ihfs�\s�[h�_[l� n[a�q[m�[fcp_�[h^�

j[ln�i`� b_l^�>�qb_h� f[mn� m__h�ih�Fofs� .3)� .66/+� Kh_�s_[l�

[`n_l� cnm� ][jnol_)� D_l^�=$m� [fjb[�g[f_�q[m� mncff� [fcp_)� \on
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ch�=jlcf� .660� cn�q[m�ecff_^�\s�[�bog[h�bohn_l� %j_lm+� ]igg+� C+�

^_�Kfcpc_l[&+� Pb_� `_g[f_m� `lig�D_l^�>�q_l_�ecff_^�qcnbch�

nbl__�q__em� i`� ih_�[hinb_l)� ih_�\s�_cnb_l�[� d[ao[l�il�jog[�

[h^�nb_�inb_l�\s�[� `_g[f_�jog[�[]]igj[hc_^�\s�cnm� ]o\�

%c^_hnc`c_^�`lig�`l_mb�nl[]em�[h^�nl_[ng_hn�i`� ][l][mm&+

Pbl__�i`� nb_�ecffm�i]]oll_^�ch�nb_� mblo\�nbc]e_nm�_cnb_l� ch�

Ncp_lch_*Oblo\�nbc]e_nm�il�mblo\�nbc]e_nm� ch�I[olcnc[�

S_nf[h^*O[p[hh[� _]inih_+� Kh_�qbcn_*fcj�ecff� i]]oll_^� ch�Dcab�

P_ll[�Bclg_�Bil_mn�qcnb�[fgimn�hi�oh^_lmnils�p_a_n[ncih+�

@olcha�nb_� nqi*s_[l�mno^s)� E�il�gs�[mmcmn[hnm� _h]iohn_l_^�

d[ao[lm� nqc]_�[h^�jog[m� nbl__�ncg_m+

?iff[l_^� L_]][lp�Iiln[fcns�[h^�Ll_^[ncih

=n� f_[mn� /2� "� %h:0&� i`� nb_�g[le_^�]iff[l_^�j_]][lc_m�

q_l_�ecff_^�\s� _cnb_l�jog[m�il� d[ao[lm� cP[\f_�3*./&�+� Pb_�

]ip_lcha�i`� nb_�][l][mm_m�i`�ih_� ch^cpc^o[f�qcnb�^cln� [h^�

f_[p_m)� moaa_mnm� nb[n� cn�q[m�ecff_^�\s�[�jog[)� mch]_� nbcm�

\_b[pcil[f� nl[cn� cm�ohcko_�ni�nbcm� mj_]c_m� ch�nbcm�[l_[+

Gcffm�i]]oll_^� ch�^_hm_�mblo\*nbc]e_nm�[n� _]inih_m�qcnb�

I[olcnc[�q_nf[h^m�[h^�P_ll[�Bclg_� `il_mn� il�Oblo\�Pbc]e_nm� ch�

Ncp_lch_� `il_mnm+� Pqi�]iff[l_^�j_]][lc_m� ^c_^�[m�[� l_mofn� i`�

ch`_]ncihm�^_p_fijcha� ch� f_am�_hn[haf_^� ch� l[^ci*]iff[lm�

% ]iff[l*l_f[n_^�^_[nb &+� Pb_l_�q_l_�hi� l[^ci*n[aa_^�

j_]][lc_m� [fcp_�[n� nb_�_h^�i`� nb_�mno^s)� [fnbioab�nb_� `[n_�i`�

nqi�_[l*�n[aa_^� ch^cpc^o[fm�[h^�nqi�qbc]b� fimn� nb_cl� l[^ci*

]iff[lm�[h^�nqi�qbim_�\[nn_lc_m�_rjcl_^� l_g[ch_^�ohehiqh+
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@cm]ommcih

Pqi�qbcn_*fcj�b_l^m�q_l_�gihcnil_^�\s�l[^ci*n_f_g_nls�[n�

I[l[][)� ih_�ih� .0�gihnbm�[h^�nb_�inb_l�ih�2�gihnbm+� Pb_�

`clmn�i`� nb_m_�b_l^m�g[s�b[p_�\__h� ch�nb_�m[g_�l_acih� `il�[n�

f_[mn� ./�gihnbm� \_`il_�n_f_g_nls�\_a[h)� [h^� `il�0�gihnbm�

[`n_lq[l^)� [h^�nb_�m_]ih^�g[s�b[p_�\__h�_h]iohn_l_^�ih]_�.-�

gihnbm�\_`il_�\_cha�l[^ci�nl[]e_^+� PRi�b_l^m�i`� ]iff[l_^�

j_]][lc_m�q_l_� `iffiq_^� `il�[�j_lci^�i`� 5�gihnbm+� E� fi][n_^�

pcmo[ffs�il�\s�l[^ci�m_p_h�qbcn_*fcjj_^�j_]][lc_m� `lig�nqi�

b_l^m� /5-� ncg_m� `lig�F[ho[ls� .66/� ni�F[ho[ls� .660+� E�

i\m_lp_^�ih_�i`� nb_�b_l^m�pcmo[ffs�ip_l� nbl__�gihnbm� `il�/0�

^[sm+� Pbcm� f[nn_l�b_l^�q[m� l[^ci*nl[]e_^�`il�[�s_[l)� \inb� ch�

nb_�^ls�[h^�q_n� m_[mihm)� qbcf_�nb_�inb_l�b_l^�q[m� `iffiq_^�

ihfs� `il�nb_�^ls�m_[mih+� Pbcm� cm� nb_�gimn� ]igjf_n_�mno^s�i`�

qbcn_*fcj�_]ifias�ni�^[n_)� [h^�nb_�ihfs�mno^s�ni�mo]]_mm`offs�

l[^ci*nl[]e�[h^�i\m_lp_�qcf^�b_l^m�^cl_]nfs� `il� fiha�j_lci^m�

i`� ncg_+� Pb_� f_hanb�[h^�chn_hmcns�i`� i\m_lp[ncih�jlipc^_^�

l_jl_m_hn[ncp_�jc]nol_�i`�ih_�b_l^$m�mi]c[f� mnlo]nol_)� [a_�

mnlo]nol_)� m_r� l[nci)� alioj�^sh[gc]m)� gip_g_hnm� [h^�[]ncpcns�

j[nn_lhm+� Pb_�^[n[� `il�nb_� m_]ih^�b_l^)� [fnbioab�]ip_lcha�[�

mbiln_l�j_lci^�i`� ncg_� ch�ihfs�ih_�m_[mih)� mojjiln_^�nb_�

j[nn_lhm�[h^�^sh[gc]m�i\m_lp_^� `il�nb_� `clmn� alioj+� En� [fmi�

jlipc^_^� chmcabnm� ih�nb_�^_j_h^_h]_�i`�j_]][ls�_]ifias�ih�

b_l^� mct_+

E� `ioh^�nb[n�qbcn_*fcjj_^�j_]][ls�b_l^m�q_l_�p_ls�

]ib_mcp_�s_[l�lioh^)� ch�]ihnl[mn� ni�nb_�q_ff*ehiqh� `cmmcihcha
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j[nn_lh�i`� ]iff[l_^�b_l^m+� Sbcf_�nb_� m_r� l[nci�q[m� hin�

mn[ncmnc][ffs�\c[m_^�`il�_cnb_l�mj_]c_m)� ch�ih_�qbcn_*fcj�

b_l^� %nb_�b_l^� `il�qbc]b�E�b[p_�^_n[cf_^�]iohnm� i`� [hcg[fm&�

`_g[f_m�ionhog\_l_^�g[f_m�\s�[�l[nci�i`� .+57.+� Bil�qbcn_*�

fcjm)� big_�l[ha_�mct_�[jj_[l_^�ni�\_� l_f[n_^�ni�b_l^�mct_+

Kh_�qbcn_*fcj�b_l^�b[^�[�f[la_l�big_�l[ha_�nb[h�[�]iff[l_^�

j_]][ls$m� i`� nb_�m[g_�mct_)� ]ih`clgcha�nb_�l_f[ncihmbcj�i`�

big_�l[ha_�mct_�qcnb�\cig[mm� l[nb_l�nb[h�domn� b_l^�mct_�

%Acm_h\_la� .65.&+� Sbcn_*fcjm� _rbc\cn_^�l_aof[l�[h^�

jl_^c]n[\f_�gip_g_hnm�qcnbch�[�q_ff*^_`ch_^�big_�l[ha_+�

@_mjcn_�]b[ha_m� ch� `ii^�[p[cf[\cfcns�ip_l�nb_�s_[l)� nb_�

qbcn_*fcjm�^c^�hin�gip_�ch�[�gcal[nils� %]+`+� >[e_l� .645&� il�

hig[^c]�g[hh_l+

L_]][lp�Oi]c[f� Onlo]nol_

Sbcn_*fcjj_^�j_]][ls�b_l^m�b[^�ip_lf[jjcha�big_� l[ha_m)�

ch^c][ncha�nb[n� nb_s�^i�hin�g[chn[ch�_r]fomcp_�om_�i`� [l_[m+�

Eh� ]ihnl[mn)� ]iff[l_^�j_]][lc_m�g[chn[ch_^�hih*ip_lf[jjcha�

n_llcnilc_m+� Pb_�nqi�]iff[l_^�j_]][ls� n_llcnilc_m� [h^�[fgimn�

[ff� i`� nb_�big_�l[ha_�i`�qbcn_*fcj�b_l^�=�q_l_�_h]igj[mm_^�\s�

nb_�l[ha_�i`�qbcn_*fcj�b_l^�>+� Pbcm� cm� mcgcf[l� ni�nb_�

mcno[ncih� `ioh^�\s�P[\_l�_n� [f+� %.661&� `il�msgj[nlc]� ?b[]i[h�

j_]][lc_m� [h^�]iff[l_^�j_]][lc_m� ch�nb_� L[l[ao[s[h�?b[]i+�

=fnbioab�nb_� `iol�?b[]i[h�j_]][ls�b_l^m�P[\_l�_n� [f+� %.661&�

`iffiq_^�mbiq_^�p_ls�fcnnf_�ip_lf[j�ch� n_llcnils)� ]iff[l_^�

j_]][ls�big_�l[ha_m�q_l_�[fgimn� ]igjf_n_fs�_h]igj[mm_^�qcnbch�

nb_� f[la_l�?b[]i[h�n_llcnilc_m+
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K\n[chcha�[�]_hmom�i`� nb_�[a_�[h^�m_r�^cmnlc\oncihm� `il�

[�qcf^�g[gg[f�jijof[ncih� ch�[� nlijc][f� l[ch� `il_mn� b[\cn[n� cm�

^c``c]ofn+� =n�I[l[][)� E� mo]]_mm`offs�i\n[ch_^� `off� ]iohnm�

[`n_l�l_j_[n_^� fiha*n_lg�i\m_lp[ncih� `il�ih_�qbcn_*fcjj_^�

j_]][ls�b_l^+� Pbclns*mcr�j_l]_hn� i`� nb_�[hcg[fm�\_fiha_^� ni�

nbl__�]f[mm_m�i`�hih*[^ofn�[hcg[fm+� Ap_h�nbioab�hi�inb_l�

mno^s�b[^�jl_pciomfs�i\n[ch_^�[� ]igjf_n_�[a_�]f[mm�

l_jl_m_hn[ncih�i`�qbcn_*fcjm� ch�nb_�qcf^)� g[h[a_g_hn�

aoc^_fch_m�b[p_�\__h�l_]igg_h^_^�\[m_^�ih�nloh][n_^� fc`_�

n[\f_m� ^_lcp_^� `lig�bohn_l�ecff_^�[^ofn� [hcg[fm� %_+a+)� >i^g_l�

ch�jl_mm&+

=m� ch�nb_�][m_� `il�[a_�]f[mm_m)� [� ]fim_l�]ihmc^_l[ncih�

i`� m_r�l[ncim�g[s�[fmi�\_� cgjiln[hn� `il�^_mcahcha�g[h[a_g_hn�

jf[hm+� E^_[ffs)� m_r�l[ncim� mbiof^�\_�\[m_^�ih�i\m_lp[ncih� i`�

chn[]n�b_l^m� ch�jlin_]n_^�[l_[m)� hin�ih�m[gjf_m� ]iff_]n_^�

`lig�bohn_lm)� mch]_�nb_�nqi� m_r_m�g[s�hin�\_�_ko[ffs�

pofh_l[\f_�ni�bohn_lm+� Pbcm� mcno[ncih�][h�b[p_� m_lciom� fiha�

n_lg�cgj[]nm�ih�g[gg[fc[h�jijof[ncihm� %N[ffm�_n� [f+� .65-&+

Bil� _r[gjf_)� nb_�[mmogjncih�i`� _ko[f� m_r�l[ncim�qb_h�

^_n_lgchcha�b[lp_mncha� l[n_m� `il�p[lciom�qb[f_� mj_]c_m)� g[s�

b[p_�]ihnlc\on_^�ni�nb_�^_]fch_�i`� jijof[ncihm)� mch]_�gimn�

jijof[ncihm�b[^� `_g[f_*\c[m_^�m_r�l[ncim� %N[ffm� _n� [ f +� .65-&+�

>[m_^�ih�nb_�[mmogjncih�i`� [h�_p_h�m_r�l[nci�[h^�nb_cl�

ehiqf_^a_�i`�[^ofn� [a_� ]f[mm_m)� >i^g_l�_n� [f+� %ch�jl_mm&�

]igj[l_^�nb_�ip_l*bohn_^�mn[nom�i`� qbcn_*fcjm� ch�[� fcabnfs�

bohn_^�[h^�[�b_[pcfs�bohn_^�[l_[+� >[m_^�ih�nb_�[\ip_�

[laog_hn)� biq_p_l)� nbcm�g[s�hin� \_�jimmc\f_+� =fnbioab� cn� cm
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^c``c]ofn� ni�mno^s�f[la_�g[gg[fm� ch�nlijc][f� l[ch� `il_mnm)�

_mj_]c[ffs�bcabfs�gi\cf_�mj_]c_m� mo]b�[m�qbcn_*fcjm)� cn� cm�

^[ha_liom� ni�_rnl[jif[n_�`lig�fcgcn_^�^[n[� m_nm� ]iff_]n_^�

`lig�bohn_l�ecff_^�[hcg[fm� ni�^_p_fij�[�g[h[a_g_hn� jf[h�nb[n�

g[s�q_[e_h�[�jijof[ncih+

Sbcn_*fcjm�[h^�?iff[l_^�D_l^cha�>_b[pcil7� Egjfc][ncihm� `il�
nb_�Apifoncih�i`�D_l^�Oct_

=ff� i`� nb_�][jnol_^�qbcn_*fcjm� mo]]_mm`offs� l_dich_^�

nb_cl�b_l^m)� [h^�[ff�\on� ih_�l_g[ch_^�qcnb�nb_g�ohncf� nb_cl�

^_[nbm+� =fnbioab�nb_l_�q_l_� c^_hnc`c[\f_�mo\*aliojm�qcnbch�

qbcn_*fcj�b_l^m)� nb_�b_l^�l_g[ch_^�nia_nb_l� nblioabion� nb_�

s_[l+� Sbcn_*fcj�b_l^m�q_l_�_rnl_g_fs�]ib_mcp_�ohcnm8�

ch^cpc^o[fm�q_l_�h_p_l�[fih_�il�\_sih^�nb_�b_[lcha�[h^�m]_hn�

l[ha_�i`� nb_�alioj+� Jil�^c^�nb_s� `cmmcih�[m� m_[mihm� ]b[ha_^�

il� `ii^�[p[cf[\cfcns�^_]fch_^+� Pb_�]ib_mcp_h_mm� i`�qbcn_*fcj�

b_l^m� ]ihnl[mnm�qcnb�nb_� `omcih�[h^� `cmmcih�j[nn_lh�i\m_lp_^�

ch� ]iff[l_^�j_]][lc_m+� Eh�nbcm� mno^s�]iff[l_^�j_]][lc_m�

i`n_h� mjfchn_l_^�chni�^cmnch]n� mo\*aliojm� nb[n� `il[a_^�

boh^l_^m� i`�g_n_lm� `lig�inb_l�b_l^�mo\*aliojm�^olcha� nb_�

]iolm_�i`� [�^[s+� Pb_m_�mo\*aliojm� i]][mcih[ffs� l_g[ch_^�[m�

ch^_j_h^_hn� mi]c[f� ohcnm� `il�^[sm�[h^�q__em+

Pb_� `cmmcihcha�i`� ]iff[l_^�j_]][ls�b_l^m� cm� hin� ohcko_�

ni� nb_� l[ch� `il_mn� b[\cn[n+� Eh�nb_�a[ff_ls� `il_mnm� i`� nb_�

Hf[him� l_acih�i`�R_h_to_f[)� ]iff[l_^�j_]][lc_m�[fmi�i]]ol� ch�

f[la_�b_l^m�i`� oj�ni�1-�il�2-�[hcg[fm�[h^�nb_m_�mjfchn_l� chni�

aliojm� i`� 3� ni� .2� %>[ll_ni�[h^�D_lh[h^_t� .655)� ?[mn_ff[him
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.650)� Ni\chmih� [h^�Acm_h\_la� .652&�+� Ojfchn_lcha� cm� l_f[n_^�

ni� nb_�m_[mih[f� ^_]fch_� ch� `ii^�[p[cf[\cfcns� %>[ll_ni� [h^�

D_lh[h^_t� .655)� ?[mn_ff[him� .650)� Ni\chmih�[h^�Acm_h\_la�

.652&+� =�mcgcf[l�mjfchn_lcha�j[nn_lh�i]]olm� ch�]iff[l_^�

j_]][lc_m� ch�nb_�mionb*q_mn_lh�^_m_ln�[l_[m�i`� nb_�Qhcn_^�

On[n_m� %Oiqfm� .651&+� I[hs�nlijc][f�jlcg[n_�mj_]c_m� aliojm�

[fmi�`cmmcih�qb_h� `ii^�[p[cf[\cfcns�cm� l_^o]_^�il�\_]ig_m�

gil_�j[n]bs� %_+a+)� ?b[jg[h�_n�[f+� ch�l_pc_q)� Osggchanih� .66-)�

P_l\ilab�.650&� +

Pb_�ihfs�inb_l�b_l^cha�nlijc][f�l[ch� `il_mn� ohaof[n_�

`ilgcha�b_l^m�]igj[l[\f_� ch�mct_�ni�nbim_�i`�qbcn_*fcjm� cm�

nb_�\_[l^_^�jca� %Oom�\[l\[nom&� i`� mionb_[mn� =mc[� %?[f^_]inn�

.655&+� Eh�nbcm� mj_]c_m)� mifcn[ls�g[f_m� [h^�mg[ff� `_g[f_*�

i``�mjlcha�ohcnm� [l_�nb_�hilg)� qcnb�f[la_l�b_l^m� `ilgcha�

cll_aof[lfs)� [jj[l_hnfs� ch�l_mjihm_�ni�mj[nc[ffs�[h^�

n_gjil[ffs� fi][fct_^�bcab�^_hmcnc_m�i`� `locnm+� Eh�]ihnl[mn)�

qbcn_*fcj�b_l^� mct_�l_g[ch_^�f[la_�[h^�`[clfs�]ihmn[hn� ip_l�

ncg_�[h^�[giha� m_[mihm+� Pbcm�moaa_mnm� nb[n�qbcn_*fcjm�

_rj_lc_h]_^�hi� m_p_l_� `ii^�m][l]cns�ip_l�nqi�s_[lm)� [�

]iohn_lchnocncp_�]ih]fomcih�acp_h� nb_� f[la_�\cig[mm� i`� [�

j_]][ls�b_l^�[h^�nb_�_pc^_h]_� `il� l_aof[l� f_[h� m_[mihm)� ch�

mig_�J_inlijc][f� [l_[m� %Cf[ht� .65/)� Icfnih� .66-)� P_l\ilab�

.650)� p[h� O]b[ce�_n�[f+� .660&+

Sbcf_�nb_�[\cfcns�ni�gip_�fiha�^cmn[h]_m� ip_l�[h�

_rn_hmcp_�big_� l[ha_�g[s�[ffiq�qbcn_*fcjm� ni�_h]iohn_l�_hioab�

`ii^�ni�g[chn[ch�[� f[la_�b_l^�mct_)� nb_�^c``_l_h]_m� ch�\i^s�

mct_)� f_a� f_hanb)� [h^�[hnc*jl_^[nil�\_b[pcil�\_nq__h� ]iff[l_^
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[h^�qbcn_*fcjj_^�j_]][lc_m� moaa_mn� nb[n� nb_�f[la_l�qbcn_*fcj�

b_l^�mct_� cm�[]no[ffs�[�m_]ih^[ls�[h^�ch^cl_]n� ]ihm_ko_h]_�i`�

[hnc*jl_^[nil�[^[jn[ncihm+� F[ao[lm�[h^�jog[m)� nb_�jlcg[ls�

hih*bog[h�jl_^[nilm�ih�\inb�mj_]c_m�i`�j_]][lc_m� %D+� Mocaf_s�

[h^� L+� ?l[mb[q�j_lm+� ]igg)� `il�nb_� L[hn[h[f)� P[\_l�j_lm+�

]igg)� `il� nb_�?b[]i)� [h^�Bl[aimi�j_lm+� i\m+&)� b[p_�big_�

l[ha_m� mig_qb[n� f[la_l�nb[h�]iff[l_^�j_]][ls�b_l^m� %[\ion� .-�

eg/� `il� `_g[f_m)� /5� ni�1-�eg/� `il�g[f_m)� qcnb�mig_� ch^cpc^o[fm�

omcha�[l_[m� i`� ihfs�/+2�eg/�`il�nqi�q__em)� N[\chiqcnt�[h^�

Jinnchab[g�.653&)� \on�go]b�mg[ff_l�nb[h� nb[n� i`�qbcn_*fcj�

b_l^m+� ?iff[l_^�j_]][lc_m�][h�nbom�\_]ig_�  mno]e � ch�[�

d[ao[l$m�big_�l[ha_)� qb_l_�nb_s�qcff�\_� _[mcfs� fi][n_^�[h^�

gihcnil_^+� ?iff[l_^�j_]][lc_m�l_mjih^�ni�jl_^[ncih�[nn_gjnm�

\s� d[ao[lm�\s�mjfcnncha�oj�[h^�lohhcha� ch� m_p_l[f� ^cl_]ncihm�

ni� `ch^�mb_fn_l+� =�]iff[l_^�j_]][ls�qcnb� fiha� f_am�b[m�nb_�

[\cfcns�ni�gip_� fiha�^cmn[h]_m�qcnbion� mnijjcha)� [h^� ni�^i� mi�

`l_ko_hnfs�J� RpCÇQ�r�̂ �\_�[\f_�ni�gip_�ion� i`� [� d[ao[l$m�big_�

l[ha_+� Ap_h� c`� cn�gip_^� chni�[hinb_l�d[ao[l$m�big_� l[ha_)� cn�

qiof^�hin�b[p_�ni�mn[s� nb_l_� fiha� _hioab� `il�nb_� d[ao[l�ni�

^cm]ip_l� cn+� =�]iff[l_^�j_]][ls�qcnb�nb_�[\cfcns� ni�gip_� `[l�

cm� _mm_hnc[ffs�[� fiha*f_aa_^�qbcn_*fcjj_^�j_]][ls+� Kh]_�

qbcn_*fcjj_^�j_]][lc_m�q_l_�[\f_�ni�gip_� ni�l_^o]_�jl_^[ncih�

lcme)� nb_s�q_l_�[fmi�[\f_�ni� `ch^�m][nn_l_^�f[h^m][j_� f_p_f�

`locn� j[n]b_m+� >s� ch]l_[mcha�nb_cl�[]]_mm� ni� `ii^)� nb_s�

qiof^�b[p_� l_^o]_^�nb_� fcgcn[ncih�ih�b_l^�mct_� m_n� \s� nb_�

fcgcn_^�mct_�il�hog\_l�i`� `locn�j[n]b_m�qcnbch� mchaf_�

b[\cn[nm+� =n� nbcm�jichn)� [hs�[^[p[hn[a_m� ni� f[la_�b_l^�mct_)
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mo]b�[m�alioj*g_^c[n_^�[hnc*jl_^[nil�\_b[pcilm� %Gcfnc_�[h^�

P_l\ilab� .650)� Niim_p_fn� .6/-&� ]iof^� f_[^�ni�nb_�_pifoncih� i`�

f[la_�b_l^�mct_+

=^^cncih[f� mojjiln� `il�jl_^[ncih�[m�[h� cgjiln[hn� `il]_�

ch� nb_�j_]][ls�_pifoncih)� cm� nb_�]lsjnc]� ]ifil[ncih�i`�\inb�

mj_]c_m)� qbc]b�q[m� _[mcfs�[``_]n_^�\s�nb_�om_�i`� l[^ci�

]iff[lm+� Bilns�nbl__�j_l]_hn�i`� nb_�l[^ci*]iff[l_^�qbcn_*�

fcjm� ch�nbcm� mno^s�[h^�[n� f_[mn� /2� "� i`� nb_�]iff[l_^�

j_]][lc_m�q_l_�ecff_^�\s� f[la_�][nm+� Pb_�\li[^�qbcn_� l[^ci*

]iff[lm�jli\[\fs�g[^_� nb_m_�[hcg[fm�gil_�]ihmjc]oiom� ni�

jl_^[nilm� nlscha� ni� `i]om�ih�[�mchaf_�[hcg[f� ch�[�b_l^+� Pb_�

cgjfc][ncih� cm� nb[n�giln[fcns� `lig�jl_^[ncih�cm�bcab)� [h^�

fce_fs� ni�b[p_�[``_]n_^�nb_�_pifoncih�i`� g[hs�j_]][ls� nl[cnm+

Pb_� f[la_�b_l^�mct_�i`�qbcn_*fcjm� b[m�[h�[^^cncih[f�

cgjfc][ncih)� ch� l_f[ncih�ni�nb_�b[\cn[n� cn� fcp_m� ch+� H[la_�

qbcn_*fcj�b_l^m� ][h�mnlihafs�[``_]n�jf[hn� l_a_h_l[ncih)� hin�

ihfs� nblioab�^cl_]n�jl_^[ncih�ih�m__^m�[h^�m__^fcham)� \on�

nblioab�nb_� ch]c^_hn[f� ^_mnlo]ncih�i`� m__^fcham� \s� nl[gjfcha�

[h^� liincha+� E`�j_]][ls�gip_g_hnm� [l_� ch^__^�jl_^c]n[\f_)� [m�

^cm]omm_^�\_fiq)� nb_s�g[s�b[p_�ip_l�nb_� fiha� n_lg�[``_]n_^�

`locncha� mnl[n_ac_m�i`� jf[hnm)� mo]b�[m� nb_�ncgcha�[h^�

msh]blihs�i`� `locn� ^lij+� E`)� ch�[^^cncih)� qbcn_*fcj�

jijof[ncihm� `fo]no[n_� ch�hog\_lm� %Bl[aimi�j_lm+� i\m+)� H+�

Aggihm�j_lm+� ]igg+&� nb_h�l_a_h_l[ncih�i`�jf[hnm� om_^�\s�

qbcn_*fcjm�g[s�i]]ol� ch�\olmnm�[n� nb_�ncg_�i`� j_]][ls�

jijof[ncih� fiqm+� Pb_�ohcko_�mi]c[f� mnlo]nol_�i`� nbcm� [hcg[f
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]iof^�nbom�b[p_�\__h�[h�cgjiln[hn� `il]_�mb[jcha�nb_�mnlo]nol_�

i`�J_inlijc][f� `il_mnm+

Sbcn_*fcj�Dig_�N[ha_m

D_l^�=�qcnb�06�qbcn_*fcjm� l[ha_^�ip_l�//� eg/� [h^�>�qcnb�

.0-� ch^cpc^o[fm� l[ha_^�ip_l� .-6�eg/+� Gcfnc_�[h^�P_l\ilab

%.650&� _mncg[n_^�b_l^�^_hmcnc_m�[n�ih_�j_l� 3-� ni�/--�eg/� ch�

I[ho�J[ncih[f� L[le�L_lo+� Pbcm�b[m�\__h� chn_ljl_n_^�\s�inb_l�

l_m_[l]b_lm�[m�\_cha�mshihsgiom�ni�nb_�big_� l[ha_�mct_�i`� nb_�

6-� ni� .05�qbcn_*fcjm�i\m_lp_^�\s�Gcfnc_�[h^�P_l\ilab� %_+a+)�

I[l]b� .660)� Jiq[e� .66.&+� Pb_�g_nbi^ifias�om_^�ni�^_lcp_�

nb_m_�hog\_lm� ]ihmcmn_^�i`�i\m_lp_lm� l_g[chcha� ch�ih_�jf[]_�

[h^� ]iohncha�b_l^m�[m� nb_s�j[mm_^� nblioab� %Gcfnc_�[h^�

P_l\ilab� .650&+� Dig_�l[ha_� mct_�q[m� nb_h� ][f]of[n_^�omcha�

nb_� `l_ko_h]s�i`�pcmcnm�[h^�[h�_mncg[n_^�^cmn[h]_�nl[p_f_^�

j_l� ^[s+

Eh�nb_�?b[]i�b[\cn[n� i`� L[l[ao[s)� P[\_l�_n� [f+� %.661&�

nl[]e_^�[�qbcn_*fcj� `il�[�^[s�[h^�hin_^� nb[n� cn�gip_^� .-� eg�

ch� [� mnl[cabn� fch_�\_`il_�nb_s�fimn� nl[]e�i`� cn+� En� cm�

oh]f_[l�qb_nb_l� nbcm�q[m�[�hilg[f� gip_g_hn� `il� nb_�[hcg[f� il�

qb_nb_l�cn�q[m�[nn_gjncha�ni�_p[^_�nb_�nl[]e_lm� \s�gipcha�

]ihnchoiomfs)� [m�qbcn_*fcjm� [l_�qihn� ni�^i� %Bl[aimi)� j_lm+�

i \ m +&+

Eh� nb_�m[g_�b[\cn[n)� P[\_l�_n�[f+� %.661&� l_jiln_^�[�big_�

l[ha_�mct_�i`� 3+52�eg/� `il�ih_�l[^ci*n[aa_^�]iff[l_^�j_]][ls�

`iffiq_^� `il� .32�^[sm+� Pbcm� _mncg[n_�cm� l_^o]_^�ni� .+63� eg/�

c`� nb_�g_nbi^ifias� cm� \[m_^�ih� .*b[�alc^�]_ffm� l[nb_l� nb[h�ih
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gchcgog�]ihp_r�jifsaihm+� Acm_h\_la� %ohjo\fcmb_^�^[n[&�

_mncg[n_^�[�big_�l[ha_�i`� -+5� eg/� `il�[�alioj�i`� ..� ]iff[l_^�

j_]][lc_m� ih�>?E)� \[m_^�ih�_h]iohn_lm� l[nb_l�nb[h�ih� l[^ci�

nl[]echa+� Eh�nb_� l[ch� `il_mn� cmif[n_�i`� H[� O_fp[� ch�?imn[�

Nc][)� Oo[l_t� %.660&� _mncg[n_^�\s� l[^ci�nl[]echa�nbl__�

]iff[l_^�j_]][ls�b_l^m�[�g_[h�[hho[f�big_�l[ha_�mct_�i`� -+4�

eg/� %5-� "�]ihniol� fch_m)� gchcgog�]ihp_r�jifsaih&+� Pbcm�

ch]fo^_m� [�g_[h�gihnbfs�big_� l[ha_�mct_�i`� -+2� eg/� `il�nqi�

b_l^m� ch� m_]ih^[ls� `il_mn)� [h^�i`� .+.6� eg/� `il�[�b_l^� ch�

jlcg[ls� `il_mn+� Pb_�big_�l[ha_�mct_m�g[s�b[p_�\__h� nbcm�

mg[ff�\_][om_�nb_�[hcg[fm�q_l_�`__^cha�ih�so]][�]lijm� ch�nb_�

[alc]ofnol[f� `c_f^m�mollioh^cha�nb_� l_m_lp_+

Pb_�big_�l[ha_m� E� l_jiln� `il�]iff[l_^�j_]][lc_m� ih�

I[l[][� %.-+.� [h^� ..+4� eg/&� [l_�nbom� ih_�il^_l�i`�g[ahcno^_�

f[la_l�nb[h�nbim_�l_jiln_^�_fm_qb_l_)� \on� ihfs� mfcabnfs�

f[la_l�nb[h�P[\_l�_n� [ f + Çm� %.661&� _mncg[n_�\[m_^�ih� nb_�

gchcgog�]ihp_r�jifsaih�g_nbi^+� Oig_�i`� nb_�^c``_l_h]_m�g[s�

\_� ^o_�ni� nb_�^c``_l_hn� b[\cn[nm�\_cha�mno^c_^)� [h^� mig_� ni�

^c``_l_h]_m� ch�b_l^�mct_+� Oo[l_tÇ� %.660&� b_l^m)� `il�_r[gjf_)�

[p_l[a_^� .5� [hcg[fm)� [m�ijjim_^�ni�gs� 01+� Eh� nb_�?b[]i)

P[\_l�_n� [f+$m� %.661&� b_l^m� l[ha_^� ch� mct_� `lig�1� ni�[n� f_[mn�

..� ch^cpc^o[fm+� Og[ff_l�b_l^m�qiof^�\_�_rj_]n_^�ni�b[p_�

mg[ff_l� l[ha_m+� Eh�_[]b�][m_)� nb_�l_m_[l]b_lm�[fmi�]iof^�

b[p_�\__h� `iffiqcha�ihfs�ih_�i`� nb_�mo\aliojm� i`� nb_�b_l^)�

[h^� nb_l_`il_�gcmm_^� c^_hnc`scha�j[lnm�i`� nb_�l[ha_�om_^�\s�

inb_l�mo\aliojm+
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Io]b�i`� nb_�^c``_l_h]_)� biq_p_l)� cm�jli\[\fs�^o_� ni� nb_�

`[]n� nb[n� E�q[m� [\f_� ni�nl[]e�nb_�j_]][lc_m� ]ihnchoiomfs� `lig�

nb_�[cl�[h^�nbom� i\n[ch�[�gil_�^_n[cf_^�jc]nol_�i`� nb_�[l_[�

om_^�nb[h� cm�jimmc\f_�\s�alioh^�nl[]echa�[fih_+� En� cm� nlo_�

nb[n� ch� `iin� nl[]echa�ih_�b[m�[�mg[ff_l�m][f_�i`� l_mifoncih�

[h^� cm� [\f_�ni�om_�[�mg[ff_l� ]_ff� mct_�nb[h�][h�\_�om_^�`lig�

[h�[cljf[h_� %_+a+)� P[\_l�_n� [f+$m� .*b[�alc^m� ]igj[l_^� ni�hs�

0.-� r�0.-�g �alc^m&8� biq_p_l)� nb_�[]]ol[]s�i`� nlc[haof[ncih�

^i_m�hin� l_[ffs�j_lgcn� om_�i`�[�alc^�mct_�mg[ff_l�nb[h� 2*b[)�

_mj_]c[ffs�ch� `il_mn_^�b[\cn[nm� %Pighs�Ogcnb)� j_lm+� ]igg+&+�

=hcg[fm$� big_� l[ha_m�[fmi�g[s�\_�^cmniln_^�\s�alioh^�

fi][ncihm)� j[lnfs�\_][om_�c`� ih_�[jjli[]b_m� nb_� [hcg[f�

]fim_fs� ni�a_n� [�gil_�[]]ol[n_� `cr)� nb_�[hcg[f�g[s�\_� m][l_^�

[q[s�ni�[h�[lnc`c]c[f� fi][ncih+� =^^cncih[ffs)� l_m_[l]b_lm� ih�

`iin� [l_� fcgcn_^�ch�biq�`[l� nb_s�][h�gip_)� [h^�][h�_[mcfs

gcmm� [hs� fiha�^cmn[h]_�gip_g_hnm�nb_�[hcg[fm�g[e_+

<DENB'GEK�9JKOG>NEJI�2BIMENEBM

Pb_�mg[ff� mct_�i`�qbcn_*fcj�b_l^�=�]ihnl[mnm�qcnb�mct_m�

l_jiln_^� ch� nb_� fcn_l[nol_)� qcnb�nb_�_r]_jncih�i`� Oiqfm$

%.651&� ]iohn�i`� 3-�[hcg[fm� `il�[�b_l^� ch�[� l_gh[hn� j[n]b� i`

nb_�=nf[hnc]�Bil_mn� ch� mionb_lh�>l[tcf)� [h^�nqi� mg[ff�

 m[n_ffcn_ � aliojm�i\m_lp_^�\s�Gcfnc_�[h^�P_l\ilab� %.650&�+

Eh� .655)� E� `ioh^�nb[n�qbcn_*fcj�^_hmcnc_m� ch�_[mn_lh�I[l[][�

q_l_�nb_�bcab_mn� l_jiln_^�ch�nb_� fcn_l[nol_� %Bl[aimi�.656&+

E�i\n[ch_^�]igjf_n_�nl[hm_]n� ^[n[� `il�^_hmcns�_mncg[n_m�\s�

q[fecha� .//� eg�\_nq__h�Foh_� ./� [h^�Fofs� 0� .655+� Eh�[^^cncih)
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E� l_]il^_^�nb_� hog\_l�i`� ncg_m� b_l^m�q_l_� _h]iohn_l_^� [fiha�

nl[hm_]nm� `il� //4� ^[sm� m[gjf_^� `lig�Foh_� .655� ni�Foh_� .656�

%Bl[aimi�[h^�Aggihm� ch�jl_j+&+� @olcha�nbcm� f[nn_l�j_lci^� E�

_hiohn_l_^�b_l^m� 145� ncg_m+� Blig�nb_�Foh_�ni�Fofs� .655�

nl[hm_]n� ^[n[)� E� _mncg[n_^�^_hmcnc_m�[n�\_nq__h� .06� %Gcha�

g_nbi^&� [h^�21/� %S_\\�g_nbi^&� ch^cpc^o[fm� j_l�eg/ +� Pbcm� cm�

go]b� bcab_l�nb[h� nb_� _mncg[n_^�^_hmcns�i`�\_nq__h� .+1� [h^�

5+.0�j_]][lc_m� j_l� eg/� `il� .66-*.660+� >[m_^�ih� ch^cl_]n�

_pc^_h]_)� E� ]ih]fo^_^�nb[n� nb_�qbcn_*fcj�jijof[ncih� ch� nb_�

l_acih�g[s�b[p_� _rj_lc_h]_^�[�g[dil�^_]fch_�jli\[\fs�^o_� ni� [�

j[h^_gc]�^cm_[m_� %Bl[aimi� .660\)� l_jiln� ni�Silf^�Scf^fc`_�

Boh^�QO=&+� E`� nlo_)� nbcm� ]iof^�_rjf[ch� nb_� mg[ff� mct_� i`�

b_l^�=� %[h^�b_l^�>� l_f[ncp_� ni�nb_� boh^l_^m� i`� [hcg[fm�

_mncg[n_^� `il�b_l^m�jl_� .6568� j_lm+� ]iggm+� F+� =fp_m)� @l+� F+�

Pbigjbmih)� C+� ^_� Kfcpc_cl[&� [h^�nb_� fiq�jijof[ncih� ^_hmcns� ch�

.66-*.66/� ]igj[l_^�ni� .655*.656+� Sbcn_*fcj�jijof[ncih�

^_hmcns�_mncg[n_m� `il� inb_l� J_inlijc][f� l_acihm� ch]fo^_� .+0�

ch^cpc^o[fm�j_l� eg/� %>i^g_l�_n� [f+� .655&� ch�[� bohn_^� mcn_� ch�

nb_� L_lopc[h�=g[tih� %_mncg[n_^� `lig�bohn_l� ecffm&)� [h^� 1+6�

j_l� eg/�ch�[h� ohc^_hnc`c_^�J_inlijc][f� mcn_� %Ni\chmih� [h^�

N_^`il^� .653&�+� Pb_m_� _mncg[n_m� [h^�nbim_� `lig�I[l[][� ch� .66/�

[l_� _rnl_g_fs� fiq�l_f[ncp_� ni�nb_� .655�ni� .656� ih�I[l[][�

%Bl[aimi� .656&)� moaa_mncha�nb[n� qbcn_*fcj�j_]][ls�jijof[ncihm�

b[p_�_cnb_l�\__h� l_]_hnfs� l_^o]_^� ch�g[hs� mcn_m� ch� =g[tihc[)�

il�nb[n� nb_s�oh^_lai�jijof[ncih� `fo]no[ncihm+

>cifiacmnm� n_h^� ni�[mmi]c[n_� jijof[ncih� `fo]no[ncihm�

qcnb� mg[ff� g[gg[fm)� s_n� Uioha� %.661&� jlipc^_m� _pc^_h]_� `lig
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) . +

nb_� fcn_l[nol_� nb[n� ][n[mnlijbc]�giln[fcns� cm� ]iggih� [giha�

f[la_�g[gg[fm)� ch]fo^cha� `il_mn�g[gg[fm+� Scf^�Oom� m]li`[�

jijof[ncihm� ch�=mc[�][h� `fo]no[n_�^l[g[nc][ffs8� `il�_r[gjf_)�

OF+�m]li`[�q_l_�l[l_fs� m__h� ch� .641� \on�\s�.65-� nb_�jijof[ncih�

b[^�[nn[ch_^�[�^_hmcns�i`� .-� ch^cpco[fm�j_l�eg/� %j_lm+� ]igg+�

I+� Oohkocmn&+

Kh�I[l[][)� cn� cm�ohfce_fs�nb[n� nb_�^_]fch_� ch�qbcn_*fcj�

^_hmcnc_m� `lig�.656� ni� .66/� q[m�^o_�ni�[�gip_g_hn� i`� nb_�

[hcg[fm�ion�i`� nb_�[l_[)� \_][om_�p_ls� f[la_�b_l^m� ]iof^�hin�

\_� `ioh^� ch�[hs�i`� nb_�[l_[m�q_l_�nb_s�]iof^�l_[mih[\fs�\_�

_rj_]n_^�ni�b[p_�gip_^� ni+� @olcha�O_jn_g\_l� .66/)� E� m_[l]b_^�

nb_�]_hnl[f�[h^�q_mn_lh�[l_[�i`� nb_�cmf[h^)� q_hn� /--� eg�[fiha�

nb_�Ql[lc][[� lcp_l�oj�ni� cnm� doh]ncih�qcnb�nb_�Alc]i� lcp_l)�

ni�[�U[hig[gc� Eh^c[h�pcff[a_� .2-�eg�hilnbq_mn� i`�I[l[][)� [h^�

nb_l_�q_l_�hi�mcahm�i`� qbcn_*fcjm� ch�nb_�[l_[+� E� f[n_l�

nl[p_f_^�qcnbch�nb_�U[hig[gc� l_m_lp_� %6)1--)---� b[� ch�

>l[tcf&)� bohncha�qcnb� nb_� Eh^c[hm)� [h^� `ioh^�ion�j_lmih[ffs�

[h^�nblioab�chn_lpc_qm� qcnb� Eh^c[hm�[h^� Eh^c[h�[a_h]s�

i``c]c[fm� nb[n� hi�qbcn_*fcjm� b[^�\__h�m__h�il�bohn_^� `il�nqi�

ni� `cp_�s_[lm+� >_`il_� nbcm� j_lci^�nb_s� l_aof[fls�ecff_^�

qbcn_*fcjm+� Ocgcf[lfs)� [� molp_s�i`� [jjlircg[n_fs� 2-� I[]orc�

=g_lch^c[h�bohn_lm� ch�[�pcff[a_�h_[l�nb_�g[ch�mno^s�mcn_�

`ioh^�nb[n� ihfs�ih_�bohncha�j[lns�b[^�ecff_^�qbcn_*fcjm� %h:4&�

`lig�.66/� ni� .660+� Eh�]ihnl[mn)� ch�Foh_�i`� .655)� 1� bohn_lm�

chn_lpc_q_^�ch� nb_�m[g_�pcff[a_�q_l_�[p_l[acha� 0� ni�2�qbcn_*�

fcjm�j_l�gihnb� %Bl[aimi�[h^�Aggihm� ch�jl_j+&+
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L_]][ls�^_hmcnc_m�g[s� nbom� `fo]no[n_�il�im]cff[n_�ih�

m_p_l[f� m][f_m7� nb_� f[la_)� gofnc*s_[l�m][f_�i`� jijof[ncih�

]s]f_m)� [h^�nb_� mg[ff_l�qcnbch�s_[l�m][f_�[m�[�b_l^�gip_m�

n_hm� i`�ecfig_n_lm�qcnbch�cnm�big_� l[ha_+� Pb_�omo[f� nl[hm_]n�

g_nbi^ifias�om_^�ni�g_[mol_�^_hmcnc_m�][hhin� ^cmnchaocmb�

\_nq__h�nb_m_�nqi�m][f_m�i`� p[lc[ncih)� ohf_mm�n*l[hm_]nm�[l_�

][llc_^�ion� l_j_[n_^fs�ip_l�nb_�fiha�n_lg�[h^�om_^�ihfs� `il�

qcnbch�mcn_�[giha�s_[l�]igj[lcmih+� Obiln*n_lg�mno^c_m�om_^�

ni�]igj[l_�qc^_fs�m_j[l[n_�mcn_m� %_+a+)� Aggihm� .651)� C_hnls�

.66/&� g[s� hin�jli^o]_�l_fc[\f_�l_mofnm+

Sbcn_*fcj�Iip_g_hnm

Sbcn_*fcjm� ch�nbcm� mno^s�_rbc\cn_^�[� mnliha�mcn_�

`c^_fcns)� ch�nb_�m_hm_�nb[n� nb_s�]ihmcmn_hnfs�l_nolh_^�ni�

`__^cha)� \_^^cha�[h^�q[n_lcha�mcn_m+� N_nolh�pcmcnm�q_l_�\inb�

mbiln� n_lg� %.� ^[s�ni�[� `_q�q__em�qcnbch�[�m_[mih&� [h^� fiha�

n_lg� %`lig�ih_�s_[l�ni�[hinb_l&+� Sb_h� nb_�O[p[hh[*Lih^�

]ihn[ch_^�[\oh^[hn� `ii^)� b_l^�=�pcmcn_^� cn� l_j_[n_^fs)� i`n_h�

l_g[chcha� nb_l_� `il�m_p_l[f� ^[sm+� Pbcm�j[nn_lh�i`� pcmcnm�

]ihncho_^� `il�nbl__�gihnbm� ch� .66/+� @olcha� nbcm�j_lci^)� qb_h�

nb_�b_l^� f_`n� nb_�mcn_� cn�^c^�mi�ihfs� `il�\lc_`� j_lci^m�

\_`il_�l_nolhcha+� Diq_p_l)� ih]_�nb_�mcn_�^lc_^�oj�[h^�hi�

fiha_l�b_f^�`ii^�nb_�qbcn_*fcjm� cahil_^� cn)� ohncf� nb_�m[g_�

ncg_�nb_� `iffiqcha�s_[l�qb_h�__fm�[h^�inb_l� `cmb�q_l_�ih]_�

[a[ch�[p[cf[\f_�[h^�nb_s� l_nolh_^+� D_l^�>�[fmi� mbiq_^�

l_aof[lcns�[h^�j[nn_lhcha� ch� cnm�gip_g_hnm� %\[m_^�ih�[�pcmo[f�

_r[gch[ncih�i`�gip_g_hn�j[nn_lhm�[m� ^_jc]n_^� ch� Bcaol_�3*1&)
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l_nolhcha� ni�nb_�m[g_� `il[acha�[l_[m� _p_h�[`n_l�[h�_rn_h^_^�

nlcj�i`�ip_l�0-� eg+� Pb_�m[g_�l_nolh�pcmcnm� ]b[l[]n_lct_^�

qbcn_*fcj� l_f[ncihm�qcnb�j[fg�j[n]b_m+� Pb_�Bil_mn� Lih^)� [h�

[fgimn�gihimj_]c`c]�I[olcnc[� `f_roim[�j[fg�]fogj)� q[m� pcmcn_^�

[m� l_aof[lfs�[m� nb_�O[p[hh[*Lih^+� D_l_�nb_�qbcn_*fcjm�[n_�

`lig�nb_�nbiom[h^m�i`�I[rcgcfc[h[�g[lcj[� m__^�^_`_][n_^�\s�

n[jclm� %P[jclom� n_ll_mnlcm&)� [h^�nb_� `locn�jofj)� m__^m�[h^�

m__^fcham�i`�I[olcnc[+� Sbcn_*fcj�b_l^m� [fmi� `il[a_^�

l_j_[n_^fs� ch� ]fogjm�i`�I[rcgcfc[h[�j[fgm+� Sb_h�[�b_l^�i`�

qbcn_*fcjm� _hn_l_^�[�]fogj�i`�I[rcgcfc[h[�^olcha�nb_�g[mn�

j_lci^�nb_s�i`n_h�[n_�nb_�jofj� `lig�[ff� nb_�nbiom[h^m� i`�

`locn�ih�nb_�alioh^�[h^�mjcn� ion� nb_�m__^m� %Bl[aimi�

ohjo\fcmb_^�^[n[&+� I[rcgcfc[h[�m__^m�q_l_�_[n_h�ihfs�gihnbm�

[`n_l�nb_� _h^�i`� nb_�g[mn�j_lci^)� qb_h�nb_�qbcn_*fcjm�qiof^�

[a[ch�pcmcn� nb_�]fogjm� [h^�liin�[lioh^�[^ofn�j[fgm� ch� m_[l]b�

i`� nb_�gil_�\l_[e[\f_�\olc_^�I[rcgcfc[h[� m__^m�[h^� l_]_hnfs�

a_lgch[n_^� m__^fcham+

Pb_�ihfs�inb_l�^_m]lcjncihm�i`�qbcn_*fcj�gip_g_hnm� ch�

nb_� fcn_l[nol_�[l_�nbim_�i`� Gcfnc_� %.65-&)� Gcfnc_�[h^�

P_l\ilab� %.650&)� [h^�>i^g_l� %.656)� .66-\&+� >[m_^�ih�nb_�m[g_�

i\m_lp[ncih�g_nbi^ifias�[m�om_^� `il�^_m]lc\cha�  b_l^�

^_hmcnc_m )� Gcfnc_� %.65-&)� [h^�Gcfnc_�[h^�P_l\ilab� %.650&�

]igj[l_^�l[n_m� i`�pcmcnm�ni�ih_�mcn_�qcnb�nb_� l_mofnm� `lig�[�

l[h^ig�gi^_f)� [h^�l_jiln_^�nb[n�  %`Xil�jl[]nc][f�joljim_m)�

nb_h)� [jj_[l[h]_m�i`� P+� G=E9HA� b_l^m�[n� nb_�mcn_�q_l_� l[h^ig�

_p_hnm)� i]]ollcha�qcnb�[�]ihmn[hn� jli\[\cfcns� `lig�^[s� ni�^[s�

qcnbch�[� m_[mih+� Pbcm� l_mofn� [al__m�qcnb�[hnblijifiacmnm$
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l_jilnm� nb[n� P+� G=;9HA� cm�[�jl_s� mj_]c_m�qbc]b�[\ilcach[f�

bohn_lm� _h]iohn_l�ohjl_^c]n[\fs � %ja+� /2-)� Gcfnc_�[h^�

P_l\ilab�.650&+� Eh�nbcm� mno^s� Gcfnc_�[h^�P_l\ilab� %.650&)�

qih^_l_^�qb_nb_l�il�hin�qbcn_*fcjm�  jimm_mm�big_� l[ha_m� [n�

[ff +� >i^g_l$m� %.656&� [h[fsmcm�i`� mcn_m�qb_l_�bohn_lm�ecff_^�

qbcn_*fcjm� f_^�bcg�ni�]ih]fo^_�nb[n�qbcn_*fcjm�q_l_�

gcal[nils)� [fnbioab�b_�\[m_^�nbcm� ]ih]fomcih�ih�gip_g_hnm� i`�

ihfs�[\ion� .-�eg+� >i^g_l� %.66-\&� mojjilnm�bcm� _h^ilm_g_hn� i`�

nb_�gcal[ncih�bsjinb_mcm)� \s�]cncha� fi][f� chb[\cn[hnm$�

l_jilnm� nb[n�qbcn_*fcjm�q_l_�gil_� fce_fs�ni�\_� `ioh^�h_[l�

 p[lt_['� niqhm� ^olcha�nb_�^ls�j_lci^�nb[h�q_l_�]iff[l_^�

j_]][lc_m+� Ical[ncih� ch�nbcm� m_hm_� cgjfc_m�gip_g_hn� [q[s�

`lig�[� `i]om�qcnb�[�mo\m_ko_hn� l_nolh+

Pblioabion� nb_cl�l[ha_)� qbcn_*fcj�jijof[ncihm� b[p_�

\__h�hin_^�ni�i]][mcih[ffs�^cm[jj_[l�il�^_]fch_� mb[ljfs� ch�

hog\_lm� %_+a+)� Gcfnc_�[h^�P_l\ilab� .650)� Rc]e_lm� .66.)�

On_[lg[h� .66/)� Bl[aimi�[h^�Aggihm� ch�jl_j+&+� Kh_�_rjf[h[ncih�

`il� nb_m_�^cm[jj_[l[h]_m� cm� nb[n� nb_�[hcg[fm�b[p_�gip_^�ion�

i`� nb_cl�omo[f� [l_[�qbcf_�nl[]echa� `locn� l_miol]_m� %Oiqfm�

.651)� Gcfnc_� .65-)� >i^g_l�.656[&)� [h^�nb_s�[n� ncg_m�b[p_�

nb_l_`il_�\__h�]ihmc^_l_^�_cnb_l�hig[^c]�il�gcal[nils� %Oiqfm�

.651&�+� =n� nbcm�jichn� ch�ncg_�nb_l_� cm�hi�q[s�i`�

^cmnchaocmbcha�\_nq__h�ch�mcno�jijof[ncih�^_]fch_m� [h^�fiha*

^cmn[h]_�hihm_[mih[f�gip_g_hnm� %nbim_�nb[n� n[e_�[hcg[fm�

ionmc^_�i`� nb_cl�omo[f� big_�l[ha_� `il� l_[mihm�hin�[mmi]c[n_^�

qcnb�m_[mih[f� ]b[ha_m&� [m�][om_m�i`� nb_� f[la_� m][f_�

^cm[jj_[l[h]_�i`�qbcn_*fcjm� `il�nb_�[l_[m� l_jiln_^�[\ip_+
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Pbcm� ^i_m� hin� i`� ]iolm_�lof_�ion� i]][mcih[f� ^cmj_lm[f�

gip_g_hnm�^olcha�]_ln[ch�jb[m_m�i`� nb_�[hcg[fm$� jijof[ncih�

]s]f_+� E`� ch^cpc^o[ffs�l_]iahct_^�qbcn_*fcj�b_l^m�[l_�hin�

nl[]e_^�]ihnchoiomfs� `il�fiha�j_lci^m�i`� ncg_)� nb_cl�l[hacha�

j[nn_lhm� ]iof^�_[mcfs�\_�gcmchn_ljl_n_^�[m�hig[^cmg�il�

gcal[ncihm+

>[e_l� %.645&� ^cm]omm_m� nb_�^c``c]ofns�[mmi]c[n_^�qcnb�

^c``_l_hnc[ncha�gcal[ncih� `lig�l_aof[l�gip_g_hnm�qcnbch�[�

big_�l[ha_+� Diq_p_l)� nb_�l[ha_�_rj[hmcih�\s�qbcn_� fcjm� ih�

I[l[][� `lig�nb_�^ls�ni�q_n� m_[mihm)� [h^� nb_�m_[mih[ffs�

mcgofn[h_iom�om_�i`�\inb�l[ha_m� ][hhin�\_�]ihmc^_l_^�[�

gcal[ncih�_p_h� ch�nb_�\li[^_mn� m_hm_�[m� ^_`ch_^�\s�>[e_l�

%.645&�+� Kh�I[l[][)� nb_�nqi�b_l^m� mn[s_^�qcnbch�q_ff� ^_`ch_^�

big_� l[ha_m�^olcha�nb_� mno^s�j_lci^)� [h^� nb_s� `ioh^�

mo``c]c_hn� `ii^�qcnbch�nbcm� fcgcn_^�\on�b_n_lia_h_iom�big_�

l[ha_+� E`�q_�_rnl[jif[n_� `lig�nb_�I[l[][�^[n[)� [� b_l^�i`� 1--�

ch^cpc^o[fm�qiof^�b[p_�[�big_� l[ha_�i`�[\ion� 05-� eg/+� =�

qbcn_*fcj�b_l^�gipcha�ip_l�[�big_�l[ha_�i`� nbcm� _rn_hn)� qb_h�

i\m_lp_^� `lig�ihfs�[� `_q�jichnm)� ]iof^�_[mcfs�acp_�nb_�

cgjl_mmcih�i`�gcal[ncha�il�q[h^_lcha)� qb_h� ch�l_[fcns� cn�

gcabn� ihfs�\_�l_aof[lfs�]ip_lcha�g[hs�jichnm� ch� cnm�p[mn� big_�

l[ha_+� Sb_nb_l�qbcn_*fcjm� ch�inb_l�[l_[m�b[p_� mcgcf[l�

l[hacha�j[nn_lhm� l_g[chm� ni�\_�mno^c_^+

D[\cn[n� L[lncncihcha�[h^�nb_�?i_rcmn_h]_�i`� L_]][lp�Oj_]c_m

Pb_� nqi�qbcn_*fcj�b_l^m�^c``_l_^� ch� nb_cl�om_�i`�

b[\cn[nm� _p_h�nbioab�\inb�b[^�[]]_mm�ni�nb_�m[g_�[l_[+� Pbcm
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moaa_mnm� nb[n�qbcn_*fcjm� `lig�^c``_l_hn� b_l^m�^c``_l� ch�qb[n�

nb_s�[]]_jn� [m� mocn[\f_�il�h_]_mm[ls�b[\cn[n)� il)� nb[n�g[hs�

b[\cn[nm� [l_�mocn[\f_� `il�qbcn_*fcjj_^�j_]][lc_m�[h^�hin� [ff�

[l_�h_]_mm[ls+� Pb_�ihfs�]ihmnl[chn�gcabn�\_� %qcnb�ch]l_[mcha�

b_l^�mct_&� nb[n� nb_� `ii^�j[n]b�mct_�gomn� ch]l_[m_)� il�

pcmcn[ncih�ni�j[n]b_m� ch]l_[m_�il�\inb+� Pb_�f[la_l�b_l^�>�

l_g[ch_^�[fgimn� _r]fomcp_fs� ch�nb_�P_ll[� Bclg_�Bil_mn�

]iggohcnc_m+� Pb_�m[p[hh[�b[\cn[n� nb_s�om_^�ihfs�ih]_�

]ihmcmn_^�i`� [� mg[ff�j[n]b�qcnbch� nb_� `il_mn+� D_l^�=� )� ih�

nb_�inb_l�b[h^)� nl[p_f_^�[h^� `il[a_^�_rn_hmcp_fs� ch�[� m[p[hh[�

i`� f[la_�_rn_hn+� Pbom�qbcn_*fcj�b_l^�=�om_^�m[p[hh[� b[\cn[nm�

jl_`_l_hnc[ffs�qbcf_�qbcn_*fcj�b_l^�>�[pic^_^�nb_g�[fnbioab�

\inb�b[^�[]]_mm� ni� nb_g+� =j[ln� `lig�nbcm�]igjf_n_�[pic^[h]_�

i`� ih_�b[\cn[n�\s�b_l^�>)� nb_�nqi�b_l^m� [fmi�^c``_l_^� ch�nb_�

_rn_hn� ni�qbc]b�nb_s�om_^�mb[l_^�b[\cn[nm+� Kh_�]ih]fomcih�

nb[n� ][h�\_�^l[qh� cm�nb[n� \inb�qbcn_*fcjm�[h^� E� ^cmnchaocmb_^�

b[\cn[nm�[n� nb_�m[g_�m][f_)� nb[n� cm)� ch^cpc^o[f� b_l^m� ]bim_�

[giha�nb_�b[\cn[nm�[m� E� ^_`ch_^�nb_g+� =m�[�jijof[ncih� %\inb�

b_l^m� ]ig\ch_^&� biq_p_l)� qbcn_*fcjm�om_^�[ff� nb_�b[\cn[nm�

[p[cf[\f_�ni�nb_g+

Eh� ]ihnl[mn)� nb_�nqi�]iff[l_^�j_]][ls�b_l^m� ^c^�hin�

^c``_l� ch� nb_cl�om_�i`� b[\cn[nm+� Amm_hnc[ffs�\inb�]iff[l_^�

b_l^m�om_^�il�jl_`_ll_^�nb_�m[g_�nsj_�i`� n_ll[� `clg_� `il_mn�

b[\cn[n+� Pb_s�q_l_�h_p_l�i\m_lp_^� ch�nb_�O[p[hh[�b[\cn[n� [h^�

l[l_fs�om_^�nb_�Ncp_lch_�b[\cn[nm�[h^�I[olcnc[�q_nf[h^�[l_[m+�

Sbcn_*fcjm�[h^�]iff[l_^m�g[s� nbom�\_�l_mjih^cha� ni�^c``_l_hn�

f_p_fm�i`� p_a_n[ncih�ila[hct[ncih)� qcnb�]iff[l_^m
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) . 1

j[lncncihcha�nb_cl�b[\cn[nm�[n� `ch_l�m][f_m�i`� l_mifoncih�

nb[h� E�om_^�ni�^_`ch_� nb_� mno^s�[l_[�b[\cn[nm+� =n� gs� m][f_)�

]iff[l_^m� [jj_[l�ni�\_�b[\cn[n� mj_]c[fcmnm� l_f[ncp_� ni�qbcn_*�

fcjm+� =�mno^s�i`�]iff[l_^�j_]][ls�om_�i`�p_a_n[ncih�

]iggohcnc_m�qiof^�b[p_� l_kocl_^�[� `ch_l�m][f_�pc_q�i`� mo\*

b[\cn[nm�qcnbch�P_ll[�Bclg_� `il_mnm�nb[h� E�q[m� [\f_�ni�

^_`ch_+

Sbcn_*fcjm� [h^�]iff[l_^�j_]][lc_m� ]i_rcmncha� ch� nb_� m[g_�

[l_[�g[s�nbom�hin� j_l]_cp_�[h^,il� l_[]n� ni�b[\cn[nm� %il�nb_cl�

\ioh^[lc_m&� il� l_miol]_m� ch� nb_� m[g_�q[s� %]+`+� S_cmm� [h^�

Ioljbs� .655&+� Pbom� nbcm� ^c``_l_h]_� ch� l_mjihm_� ni�b[\cn[nm�

g[s� mcgjfs�\_�[� ]ihm_ko_h]_� i`�nb_cl�^c``_l_h]_� ch� \i^s� mct_�

[h^�mn_j*f_hanb)� qbc]b� [``_]n� nb_cl�gip_g_hn� [\cfcnc_m� [h^�

big_� l[ha_� mct_� %Acm_h\_la� .65.)� Diffcha� .66/&+� E`)� [m�

moaa_mn_^�_[lfc_l)� \i^s� mct_� [h^� l[hacha�^c``_l_h]_m� [l_�nb_�

l_mofn� i`� m_f_]ncih� `il� [hnc*jl_^[nil�\_b[pcil� l[nb_l� nb[h�

`il�ijncgctcha� `ii^�[p[cf[\cfcns�il�[�]ig\ch[ncih�i`�\inb�

m_f_]ncp_� `il]_m)� nb_h�\i^s� mct_�^c``_l_h]_m� g[s�jlipc^_�[h�

[^^cncih[f� _rjf[h[ncih� `il�nb_�g[le_^�_]ifiac][f� ^c``_l_h]_m�

i\m_lp_^�qb_h�nb_� nqi� mj_]c_m� [l_� ]igj[l_^�[m� jl_pciomfs�

hin_^�\s�Gcfnc_� %.65.\&+� Pbcm�jlipc^_m� [h�[^^cncih[f�

bsjinb_mcm� ni�nb_�jlijim[f�\s�Gcfnc_� %.65.\&� nb[n� ^c``_l_h]_m�

ch�\cn_*`il]_�[h^�mo\m_ko_hn� `ii^� m_f_]ncih� l_^o]_�

]igj_ncncih�\_nq__h� nqi� mo]b� mcgcf[l� mj_]c_m+

S_� gomn� e__j� ch�gch^�nb[n� nbcm� mno^s�_r[gch_^�

^c``_l_h]_m� ch�[� mchaf_� b[\cn[n)� nb_�bogc^)� ]fim_^�][hijs�

l[ch� `il_mn+� Kh]_� q_� _r[gch_�^c``_l_h]_m� [giha� ]iff[l_^�[h^
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) / (

qbcn_*fcjm� ]i_rcmncha� ch�nb_�ij_h� L[hn[h[f�b[\cn[n� [h^�

?_ll[^i)� il�?b[]i[h�j_]][lc_m)� qbcn_*fcjm�[h^�]iff[l_^m�

]i_rcmncha� ch�nb_�?b[]i�b[\cn[n� %P[\_l�_n�[f+� .661&)� q_�g[s�

\_�[\f_�ni�oh^_lmn[h^�qb_nb_l� nb_m_�^c``_l_h]_m� ch�b[\cn[n�

al[ch�mct_�[l_� ch^__^�]ill_f[n_^�qcnb�\i^s�mct_�^c``_l_h]_m�

[h^�inb_l�[mj_]nm�i`� nb_cl�\cifias+
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P[\f_� 3*.+� Pb_�[giohn� i`�[l_[� ]ip_l_^�\s�b[\cn[nm� om_^�\s�
nqi�qbcn_*fcj�b_l^m+

D[\cn[n� Gg/� "

Ncp_lch_� .0+3� ./+5
R_a_n[ncih
I[olcnc[� .-+-� 6+1
S_nf[h^m
P_ll[� 4.+1� 34+/
Bclg_
Bil_mnm
O[p[hh[� 5+-� 4+2
Oblo\*� 0+/� 0+.
Pbc]e_n
Pin[f� .-3+/� .--+-

P[\f_� 3*/7� Sbcn_*fcjj_^�[h^�?iff[l_^�j_]][ls�][jnol_m�j_l
b_l^)� hog\_l�i`� fi][ncihm)� hog\_l�i`�gihnbm� nl[]e_^� %hog\_l�
i`�gihnbm� ih�qbc]b�fi][ncihm�q_l_�i\n[ch_^&� [h^�nb_�^[n_�i`�
nb_� `clmn� [h^�f[mn� fi][ncih�j_l� ch^cpc^o[f+

Oj_]c_m D_l^ Eh^cpc*
^o[f
Ji+

Ji+
Iihnbm
Pl[]e_^

Ji+� i`�
Hi][*
ncihm

Bclmn
Hi][ncih

Iihnb,@[s,
U_[l

H[mn�
Hi][ncih�
Iihnb,@[s�

,� U_[l
Sbcn_* = .-5 0 00 F[h,/3,6/ I[l,/,6/
fcj

Sbcn_* = .13 4 1/ F[h,/3,6/ Fof,.2,6/
fcj

Sbcn_* = .-6 .0 34 F[h,/3,6/ F[h,-5,60
fcj

Sbcn_* = .-2 4 01 F[h,/3,6/ Fof,.2,6/
fcj

Sbcn_* = S3 5 /4 F[h,/3,6/ =oa,-3,6/
fcj

Sbcn_* > ..4 2 13 Fof,.3,6/ Jip,.3,6/
fcj

Sbcn_* > .-. 0 0. =oa,-3,6/ K]n,0-,6/
fcj

?iff[l_^ = .-4 / / Fof,-/,6. I[s,-3,6/
?iff[l_^ = .-5] 1 /2 Fof,-0,6/ K]n,0.,6/
?iff[l_^ = .6/ 2 ./ I[l,.3,6/ =oa,-4,6/
?iff[l_^ = .-/*. . 0 I[s,2,6/ I[s,.6,6/
?iff[l_^ = ..0*/ 1 /4 Fof,-4,6/ K]n,0.,6/
?iff[l_^ = N0U0 ' . I[s,.6,6/ I[s,.6,6/
?iff[l_^ = SU.. ' . I[s,-4,6/ I[s,-4,6/
?iff[l_^ > .-/*/ 0 .2 Fof,-4,6/ O_j,.5,6/
?iff[l_^ > ..0*. / 5 =jl,/1,6/ I[s,.5,6/
?iff[l_^ > ..2 2 /- =jl,./,6/ =oa,.4,6/
?iff[l_^ > ..3*. 0 .- =jl,/-,6/ Foh,0.,6/
?iff[l_^ > ..3*/ 0 .2 Fof,-5,6/ O_j,.5,6/
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P[\f_� 3*07� @[n_m� i`� n_f_g_nls�[h^�pcmo[f�gihcnilcha�i`
qbcn_*fcjj_^�j_]][ls�b_l^�=�[n� O[p[hh[� Lih^+� =fmi�jl_m_hn_^�
[l_�nb_�hog\_l�i`�biolm�j_l�i\m_lp[ncih�j_lci^)� [h^�nb_�
^[sm,hcabnm� i`� /1�biol�gihcnilcha+

K\m_lp[ncih� Psj_
P_f_g_nls Rcmo[f P_f_g_nls Jcabn
#�Rcmo[f Khfs Khfs P_f_g_nls

@[n_ %Dlm7Ich& %Dlm7Ich&
F[h*/3 /
F[h*/6 0
F[h*0. 17--
B_\*-0 27--
B_\*-1 ..714 17.0
B_\*-2 ./7-2
B_\*-4 0706 .710
B_\*-5 ..7-- .7/5
B_\*-6 0702 47/-
B_\*.- 6722
B_\*.. ./7-- /70-
B_\*./ ./7-- 07--
B_\*.0 07--
B_\*.1 27/3 27.6 U_m
B_\*.2 ..70- 670- U_m
B_\*.3 /7/0
B_\*/0 2712 270-
B_\*/1 6712 17--
B_\*/2 ..7/4
I[l*.6 0712 U_m
I[l*/- .47-- U_m
I[l*/5 67--
I[l*/6 070- -705
Pin[f ..6703 2 6.72.

BNYZXM]LNM�_R\Q� YNZV R[[RXW� XO�\QN� LXYaZRPQ\� X_WNZ&� 7]Z\QNZ� ZNYZXM]L\RXW� YZXQRKR\NM�_R\QX]\� YNZV R[[RXW&



) / +

P[\f_� 3*17� Pb_�q_cabn� [h^�\i^s�^cg_hmcihm�i`�qbcn_*fcjj_^�[h^�
]iff[l_^�j_]][lc_m+� K=@:if^�[^ofn)� I=@:gc^^f_�[a_�[^ofn)�
U=@:sioha�[^ofn)� F=@:dop_hcf_�[^ofn+� '� Pb_m_�g_[mol_g_hnm�
q_l_�hin� l_]il^_^+

H_hanb�I_[mol_g_hnm� %]g&
Oj_]c_m O_r Eh^cpc

^o[f
S_cabn

Ga =a_
Pin[f P[cf Dch^

f_a
Bil_
f_a

A[l

Sbcn_* B .-. 06+2 K=@ ' " � ' �
fcj
Sbcn_* j ..4 05+3 I=@ ..3 ./ 12 10 4+2
fcj
Sbcn_* B .-5 02+-1 I=@ ... 4 16 14 5
fcj
Sbcn_* I .13 0/+01 I=@ .// ' 31 15 '

fcj
Sbcn_* I .-6 00+/1 K=@ 64 5+2 20 2/ 5
fcj
Sbcn_* I .-2 03+11 U=@ .-2 .-+2 16 2- 4+2
fcj
Sbcn_* I S3 0-+-1 F=@ .-. .2 15+2 10+2 4
fcj
?iff[l_^ B ..0*. .4+/ U=@ 64 6 11 04 5
?iff[l_^ B .-/*. /-+6 =@ .-- .. 13 04+2 4+2
?iff[l_^ B SU.. .-+1 F=@ 6. 5+2 1. 01 4+2
?iff[l_^ B ..3*. .5+3 I=@ 61 6+2 1-+2 04+2 6
?iff[l_^ B ..0*/ /.+0 =@ 6. 6 1/ 00 4
?iff[l_^ B .-/*/ /.+0 =@ .-/ 3 1- 0. 4+2
?iff[l_^ B ..3*/ .3+5 =@ 60 5 12 03 5
?iff[l_^ I ..2 /.+0 I=@ 61 3 14 05 6
?iff[l_^ I N0U0 .2+6 U=@ 6/ 3 13 1. 5+2
?iff[l_^ I .-5+. ./+4 U=@ 41 5 10 00 5
?iff[l_^ I .-4 /4+/ I=@ .-1 5 15 13 5
?iff[l_^ I .6/ .-+6 F=@ ' ' ' ' '
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) / ,

P[\f_� 3*27� Oogg[ls�mn[ncmnc]m� i`� nb_�\i^s�^cg_hmcihm� i`�
qbcn_*fcjj_^�[h^�]iff[l_^�j_]][lc_m+� %I�:�g[f_m)� B� :� `_g[f_m&

Sbcn_*� Sbcn_*� ?if*� ?if*� Sbcn_*� ?if*
fcj� fcj� f[l_^� f[l_^� fcjm� f[l_^
B� I� B� I� I�(� B I �(� B

S_cabn I_[h 05 0/+42 .5 .4+3 02 .4+50
%Ga& J 0 1 4 2 4 ./

OA .+20 .+/2 .+2 /+56 .+05 .+1.

Pin[f I_[h ..0+2 .-3+/2 62+10 6. .-5+34 60+5/
H_hanb
%]g& J / 1 4 1 3 ..

OA /+2 1+2 .+32 3+/1 0+52 /+1

P[cf I_[h 6+2 .. 5+4. 3+34 .-+1 5+.
%]g& J / 0 4 1 2 .-

OA /+2 /+-5 -+3. -+34 .+11 -+22

Dch^ I_[h 14 20+2 1/+24 13 2.+00 10+5/
H_a
%]g& J / 1 4 1 3 ..

OA / 0+33 -+6/ .+-5 /+41 -+52

Bil_f_a I_[h 12 15+2 02+/6 06+2 14+00 03+5/
%]g& J / 1 4 1 3 ..

OA / .+4. .+-/ /+4/ .+1. .+/4

A[l I_[h 5 4+34 5 5+/2 4+5 5+-6
%]g& J / 0 4 1 2 ..

OA / -+00 -+// -+/2 -+/ -+.3
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) / -

P[\f_� 3*37� Pb_� big_�l[ha_� mct_m� i`�qbcn_*fcjj_^�j_]][lc_m
`lig�nqi�b_l^m� [n� nb_� .--� [h^�62�j_l]_hn� ]ihniol� chn_lp[fm+�
=fmi�mbiqh�[l_�nb_�hog\_l�i`� fi][ncihm� `il�_[]b�[hcg[f)� nb_�
hog\_l�i`� fi][ncihm�^_`chcha� nb_�\ioh^[ls�i`� nb_�big_� l[ha_)�
[h^� nb_�g_[h�^cmn[h]_�\_nq__h�]ihm_]oncp_� fi][ncihm+� Sbcn_*�
fcj�S3+� J*.--� ")� 62� "� ch^c][n_m�hog\_l�i`� fi][ncihm� `il� 62�
[h^� .--� "� ]ihniolm)� l_mj_]ncp_fs+� @c``_l_h]_m� ch� ch^cpc^o[f�
big_�l[ha_m� `il�j_]][lc_m� ch�nb_�m[g_�b_l^�l_mofn� `lig�
^c``_l_h]_m� ch�f_hanb�i`� nl[]echa� ncg_m+

D_l^� Eh^c*� Dig_� Dig_� J*.--� J*62� I_[h�Gg
pc^o[.� N[ha_� N[ha_� "� "� >_nq__h

Oct_*.--"� Oct_*62� "� ?ihm_]oncp_
ZZZZZZZZZZZZZZZZZZZ %eg/;ZZZZZZZ%eg/&ZZZZZZZZZZZZZZZZZZZZZ Hi][ncihm
= .-5 ..+2 ..+6 00 0. .+/
= .13 .5+3 .3+4 1/ 06 .+3
= .-6 /.+5 .4+4 33 3/ .+2
= .-2 .0+/ .0+- 00 0. .+3
> ..4 .-6+3 26+0 5 10 /+1
> .-. 54+2 2.+1 6 /6 /+3
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) / .

P[\f_� 3*47� Pb_�big_� l[ha_�mct_�i`� j_]][ls�b_l^m� [h^� nb_
hog\_l�i`� fi][ncihm�j_l�b_l^� %J:hog\_l&+

O j +,D_l^ Eh^cpc*
^o[f

Ji+
ch
D_l^

Dig_
N[ha_
Oct_*
.--"
%egY&

Dig_�
N[ha_�
Oct_*�
62� "�
%egY&

Ji+
[n
.--
"

Ji+
62
"

On[ln
Pl[]e

Ah^
Pl[]e

Sbcn_*�
fcj�=

.-6 06 /.+5 .4+4 33 3/ F[h,/3
,6/

F[h,-5
,60

Sbcn_*�
fcj�>

..4 .0- .-6+3 26+0 13 10 Fof,.3
,6/

Jip,.3�
,6/

?iff[l_^
=

.6/)
.-5])
..0*/

01 .-+. 4+0 31 3- =jl,.3�
,6/

K]n,0.
,6/

?iff[l_^
>

..2)

.-/)
..3*/)
..0*.

./ ..+4 5+. 32 3. =jl,./�
,�6/

O_j,.5�
,6/

Sbcn_*�
fcj�=*�
@ls�
O_[mih

.-6 06 ./+2 ..+1 /6 /4 F[h,/3
,6/

Foh,-/
,6/

Sbcn_*�
fcj�=*�
S_n�
O_[mih

.-6 20 /.+4 .4+3 04 02 Fof,.1�
,6�/

F[h,-5
,60
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P[\f_� 3*57� Pb_� big_� l[ha_�mct_m� i`� ]iff[l_^�j_]][lc_m� `lig
nqi�b_l^m�[n� nb_�.--�[h^�62�j_l]_hn� ]ihniol� chn_lp[fm+� =fmi�
mbiqh�[l_� nb_�hog\_l�i`� fi][ncihm� `il�_[]b�[hcg[f)� nb_�hog\_l�
i`� fi][ncihm�^_`chcha� nb_�\ioh^[ls�i`� nb_�big_�l[ha_)� [h^�nb_
g_[h ^cmn[h]_ \_nq__h ]ihm_]oncp_ fi][ncihm %H i ] +&+

D_l^ Eh^c* Dig_ Dig_* Pin[f I_[h�Gg
pc^o[f N[ha_ N[ha_ Hi][ncihm >_nq__h

Oct_ Oct_ ?ihm_]oncp_
.--� " 62� " Hi][ncihm
%egY& %egY&

= .-5] 6+5 1+4 /2 .+4
= ..0*/ 6+5 1+2 /4 .+4
= .6/ 4+4 ./ /+-
> .-/ 3+- 1+5 .2 .+3
> ..0*. 1+5 /+. 5 /+-
> ..2 5+- 2+6 /- .+2
> ..3*/ 3+. 2+3 .2 .+3
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P[\f_� 3*67� Pb_�hog\_l�i`� ncg_m�[h^�j_lci^�nb_�nqi�qbcn_*fcj�
b_l^m�qb_l_� fi][n_^�ch�^c``_l_hn�jf[hn� ]iggohcnc_m� %F[ho[ls�
ni�Foh_� .66/*^ls�m_[mih)� [h^�Foh_� .66/� ni�F[ho[ls� .660�q_n�
m_[mih&)� [h^�mcgcf[l�^[n[� `il�nb_�]iff[l_^�j_]][ls�b_l^m+

Ji+� i`�P_f_g_nls� Hi][ncihm�
[h^�@[n_m

Sbcn_*� Sbcn_*� Sbcn_*� ?iff[l^� ?iff[l^
fcj� fcj� fcj� D_l^�=� D_l^�>

Lf[hn� ?iggohcns� D_l^�=� D_l^�=� D_l^�>
F[h+*� Fof+6/*� Fof+6/*� I[l+6/*� I[l6/*

ZFoh+� 6/� F[h+� 60� Jip+� 6/� @_]� 6/� O_j+6/
I[olcnc[�S_nf[h^ 5 4 .4 0 /
I[olcnc[�S_nf[h^* - . 0 1 1
Dcab�Bil_mn� A^a_�
I[crcgcfc[h[� L[fg - . . . 3
Bil_mn*Hiq�
Ncp_lch_�Oblo\m* - 2 / - 0
Hiq
Ncp_lch_�Bil_mn* - 5 - - -
Hiq
Ncp_lch_�Bil_mn* 6 - - . .
Ic^� ni�Dcab�
O[p[hh[* /- 4 . - -
Lih^m
O[p[hh[*Bil_mn . - . - -
L[n]b
P_ll[� Bclg_*Dcab 5 .- .1 // /2
Bil_mn
P_ll[� Bclg_*Dcab . . 0 0 1
Bil_mn�qcnb� Eh[d[�
P_ll[� Bclg_*Dcab - . . . 2
#�Hiq�Bil_mn�
P_ll[� Bclg_*Hiq - . 0 / 0
Bil_mn
Pbc]e_n*Oblo\ - - . - .
S_n
Pbc]e_n*>[]nlcm . - - - .
L[fg
Pin[f 15 1/ 14 04 22
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P[\f_� 3*.-7� Oj_]c_m�[h^�j[lnm� _[n_h�\s�qbcn_*fcjm+

En_g L[ln� A[n_h D[\cn[n

I[rcgc�fc[h[
g[lcj[
I[rcgcfc[h[
g[lcj[
I[rcgcfc[h[
g[lcj[
I[olcnc[
`f_roim[
I[olcnc[
`f_roim[
I[olcnc[
`f_roim[
Lion_lc[
p_him[
Lion_lc[
p_him[
Ef_r� d_hg[hc
Ll[^imc[
molch[g_hmcm
Li[]_[_
Oh[e_
Bcmb
A_fm

Ncj_� `locn�jofj

O__^m� ch�m__^�
\[he
O__^m�[nn[]b_^�ni
m__^fcham
R_ls�lcj_�jofj

Ncj_�\on� m_gc*�
mi`n� m__^m�
O__^m�[nn[]b_^�ni�
m__^fcham�
Ncj_�jofj

O__^m

Ncj_� `locn�
O__^m

Niin� \[m_m�
Ahncl_�\i^s�
Ahncl_�\i^s�
Ahncl_�\i^s

P_ll[�Bclg_�Bil_mnm)�
I[rcgcffc[h[�?fogjm�
P_ll[�Bclg_�Bil_mn)�
I[olcnc[�S_nf[h^m�
P_ll[�Bclg_�Bil_mn

I[olcnc[�S_nf[h^m

I[olcnc[�S_nf[h^m

I[olcnc[�S_nf[h^m

P_ll[�Bclg_�Bil_mnm

P_ll[�Bclg_�Bil_mnm

P_ll[�Bclg_�Bil_mnm�
P_ll[�Bclg_�Bil_mnm

Oblo\�Pbc]e_n�
P_ll[�Bclg_�Bil_mn�
O[p[hh[�jih^m�
O[p[hh[�jih^m

P[\f_� 3*..+� @c_n� i`�?iff[l_^� L_]][lc_m

Oj_] f_m L[ln� A[n_h
Ahn_lifi\cog�
]s]fi][ljog�
I[rcgc�fc[h[�g[lcj[

Ll[^imc[�
molch_g_hmcm�
I[olcnc[� `f_roim[

Oq[lntc[�mj+

Lmc^cog�mj+
>[]nlcm� mj+�
Lion_lc[�p_him[

O__^m

Ncj_� `locn�jofj)� [h^�nb_�liin� \[m_�i`�
h_qfs�a_lgch[n_^� m__^fcham�
I[nol_�[h^�al__h�m__^m

Ncj_� `locn�jofj)� [h^�nb_�a_lgch[n_^
m__^�[nn[]b_^�ni� m__^fcha
I[nol_�[h^�al__h� m__^m)� [h^�m__^m
[nn[]b_^�ni�m__^fcham
Ahncl_�`locn
O__^
Blocn�jofj)� g[nol_� m__^m)� [h^�m__^m�
[nn[]b_^�ni�m__^fcham
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P[\f_� 3*./7� Pb_� `[n_�i`� l[^ci�[h^� _[l*n[aa_^�]iff[l_^
j_]][lc_m+

On[nom� Ji+� i`� "� i`
ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZL_]][lc_mZZZZZ L_]][lc_m
Gcff_^�\s�F[ao[l�il 0 /2
Log[
N[^ci*?iff[l�N_f[n_^ / .4
@_[nb
Qhehiqh�?[om_�i`�@_[nb . 4
Am][j_^�N[^ci*]iff[l / .4
>[nn_ls�@c_^ / .4
B[n_�Qhehiqh*A[l�P[aa_^ / .4
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) ' 1 * % . ' 1 * � / ' 1 * % ) ' 1 + � / ' 1 * % ) ' 1 + �
FQU\J%UUY� 9JZM� JWM� =XLJ\RXW� 5J\JJ

Bcaol_� 3*6+� Pb_�j_l]_hn[a_�i`� l[^ci*n_f_g_nls� fi][ncihm� `il�
qbcn_*fcj�b_l^m�=�[h^�>� ch� `iol�b[\cn[nm� [h^� `lig�F[ho[ls�ni�
Foh_� .66/� %^ls�m_[mih&)� [h^�Fofs� .66/� ni� F[ho[ls� .660� %q_n�
m_[mih&� `il�b_l^�=+
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?KJ?HQOEKJO

Sbcn_*fcjj_^�j_]][lc_m�q_l_�[�mnlcecha�_f_g_hn� ch�nb_�

`il_mn� ^sh[gc]m� i`�I[l[][�^olcha�nbcm� mno^s+� Pb_s�^cl_]nfs�

^_mnlis_^�m__^m�[h^�m__^fcham)� [h^�\inb�^cl_]nfs�[h^�

ch^cl_]nfs�[jj_[l�ni�\_�[``_]ncha�nb_�_pifoncih�i`� m__^�

nl[cnm+� Pb_�micf� ch�[l_[m�i`� n_hm�i`� mko[l_�g_n_lm� i`� `il_mn�

qb_l_�nb_�[hcg[fm�b[^�\__h� `il[acha� `il�[� `_q�^[sm�q[m�

]igjf_n_fs� nolh_^�ip_l�[h^�\_l_`n� i`� m__^fcham)� ch� mn[le�

]ihnl[mn� ni�nb_�mollih^cha�][lj_nm�i`� m__^m� [h^�m__^fcham+�

Pb_m_�[l_�nb_�m[g_�nsj_m�i`� cgj[]nm� nb[n� h__^� ni�\_�

]ihmc^_l_^�qb_h� chn_ljl_ncha�^[n[� `lig�mno^s�mcn_m�qb_l_�

l_]_hnfs� ]iggih�[h^�qc^_mjl_[^�g_a[`[oh[�[l_�gcmmcha+� =n� nb_�

m[g_�ncg_)� nb_�qbcn_*fcj�jijof[ncih�ih�I[l[][�q[m�[n� [h�

_rnl_g_� fiq�^olcha�nbcm� mno^s)� [jj[l_hnfs�l_]ip_lcha� `lig�[�

^l[mnc]�[h^�mo^^_h�^_]fch_�nb[n� i]]oll_^�^olcha� .656+� Pb_�

l[hacha�\_b[pcil)� b_l^�mct_)� b_l^�^_hmcns�[h^�]ihm_ko_hn�

cgj[]n�i`�qbcn_*fcjm�ih�j[fg�l_a_h_l[ncih�[n� [� jijof[ncih�

bcab�g[s�\_�ko[fcn[ncp_fs�il�ko[hncn[ncp_fs�^c``_l_hn)� il�

\inb)� `lig�nbim_� i\m_lp[ncihm�jl_m_hn_^�b_l_+

Pbcm� mno^s�oh]ip_l_^�cgjiln[hn�^c``_l_h]_m� \_nq__h�

msgj[nlc]�jijof[ncihm� i`� ]iff[l_^�[h^�qbcn_*fcjj_^�j_]][lc_m�

ch�\_b[pcil)� mi]c[f� mnlo]nol_)� b[\cn[n�jl_`_l_h]_m)� `ii^�

b[\cnm�[h^�j_lb[jm� nb_� l_mifoncih� [n�qbc]b�nb_s� m_j[l[n_�

nb_cl� f[h^m][j_m+� Sbcn_*fcjm� l[ha_�ip_l�go]b� f[la_l�[l_[m

.56
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) 1 (

[h^�nb_m_�b_l^m�b[p_�ip_lf[jjcha�big_�l[ha_m+� Eh�]ihnl[mn)�

]iff[l_^�j_]][lc_m� ][h�\_�n_llcnilc[f)� [h^�_p_h�qb_h�b_l^m�

[l_�mcgcf[l�ch� mct_�ni� nbim_�i`�qbcn_*fcjm)� qbcn_*fcj�big_�

l[ha_m�[l_�mncff�go]b�f[la_l+� Sbcf_�nb_l_� cm� ip_lf[j� ch�nb_�

^c_n� i`� nb_�nqi�j_]][ls�mj_]c_m)� qbcn_*fcjm�\on� hin� ]iff[l_^m�

jl_s�ih� m__^m�i`�]iggih�=g[tihc[h�j[fgm� mo]b�[m�I[rcgcfc[h[�

g[lcj[�[h^�I[olcnc[� `f_roim[+� Diq_p_l)� \inb� mj_]c_m� [jj_[l�

ni�nbch�m__^fcham�[lioh^�j[l_hnm+

Fomn� [m�j_]][lc_m�q_l_�e_s�m__^�jl_^[nilm)� [hinb_l�

l_gh[hn�g_g\_l�i`�nb_�g_a[`[oh[)� nb_�n[jcl)� q[]� [� e_s� m__^�

^cmj_lm_l+� Bloacpiliom�mj_]c_m�p[lc_^�ko[fcn[ncp_fs�[h^�

ko[hncn[ncp_fs� ch�nb_cl�lif_�[m�m__^�^cmj_lm_lm+� =fgimn� [ff�

I[rcgcfc[h[�m__^m�mj[n�ion�\s�g_^cog�ni� mg[ff*\i^c_^�

n_ll_mnlc[f� `loacpil_m� l_g[ch_^�\_fiq�nb_�]liqhm� i`�j[l_hn�

nl__m+� Pbcm�i]]oll_^�_p_h�nbioab�li^_hnm)� ]iff[l_^�j_]][lc_m�

[h^�gihe_sm�[n_� nb_�jofj� `lig�f[la_�hog\_lm� i`� `locn� [h^�mj[n�

ion� nb_�m__^m� chn[]n+� Pb_m_�mbiln*^cmn[h]_�^cmj_lm_lm� f_`n�

nb_�m__^m�\_h_[nb�nb_� ]liqhm� i`�j[l_hn� nl__m)� qb_l_�nb_s�q_l_�

mo\d_]n� ni�bcab�giln[fcns� `lig�\__nf_� f[lp[_�ch`_mn[ncih)� [h^�

qb_l_�nb_s�qiof^� f[n_l�\_�mom]_jnc\f_� ni�\__nf_� f[lp[_�[h^�

qbcn_*fcjj_^�j_]][lc_m+� P[jclm)� ch�]ihnl[mn)� l_gip_^� f[la_�

hog\_lm� i`�I[rcgc�fc[h[� m__^m�[q[p� `lig�nb_�j[l_hn� jf[hn� [h^�

]fogj+� Pb_m_�l_mofnm� ch^c][n_�nb[n�ih�I[l[][)� nb_�

l_f[ncihmbcj�\_nq__h�hih*n[jcl� `loacpil_m� [h^�I[rcgcfc[h[�

jlipc^_m� f_mm�\_h_`cn� ni�nb_�jf[hn� ch�n_lgm�i`� hog\_lm�i`�

m__^m�gip_^�[q[s� `lig�bcab�giln[fcns�mcn_m+� P[jcl�m__^�

^cmj_lm[f� l_mofn_^� ch�[�]fogjcha�i`� m__^m�[h^� nb_� chcnc[ncih
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]`� h_q�m__^*m__^�]ihmog_l� chn_l[]ncihm�[q[s� `lig�nb_�j[l_hn�

jf[hn+

P[jcl�m__^�^cmj_lm[f�[fmi�f_^�ni�bcab_l� m__^�_m][j_� `lig�

\__nf_� f[lp[_�[n� n[jcl� f[nlch_m)� m_]ih^[ls�^cmj_lm[f� `lig�

f[nlch_m� ni�hih*f[nlch_�nl__m�\s�li^_hnm)� [h^� fiq_l�f_p_f� i`�

jl_^[ncih�[n� n[olc*f[nlch_m� nb[h�[n�j[l_hn� nl__m+� Eh�

[^^cncih)� n[jclm� ]l_[n_^�oh_rj_]n_^�m__^�mb[^iqm)� ih_�qb_l_�

nb_�j[l_hn�q[m�hi� fiha_l�nb_� `i]om�i`� nb_�mb[^iq+

Pb_� l_mofn�i`� n[jcl�^cmj_lm[f� [h^�jl_^[nil� `il[acha�

j[nn_lhm�q[m�[� fiq_lcha�i`�l_]locng_hn�h_[l�[^ofnm+� Pb_�

I[rcgc�fc[h[�[a_�^[n[�]f_[lfs�mbiq�nb[n� `il�[ff� [a_�]f[mm_m�

^_hmcnc_m�q_l_�go]b�bcab_l�[n� f[nlch_�nb[h�j[l_hn� nl__m+� Pb_s�

[fmi�mbiq�nb[n� `il�nbl__�[a_�]f[mm_m� ^_hmcnc_m�q_l_�bcab_l�[n�

l[h^ig�mcn_m� nb[h�\s�j[l_hn� nl__m+� O__^m� oh^_l�j[l_hn� nl__m�

[l_�oh^cmj_lm_^�m__^m)� il�m__^m�gip_^�mbiln� ^cmn[h]_m� \s�

li^_hnm� il�mj[n� ion� \s�ohaof[n_m+� O__^m� oh^_l�]ihnlif� nl__m�

jl_mog[\fs�q_l_�gip_^�nb_l_�\s�li^_hnm)� _mj_]c[ffs�m][nn_l*�

bi[l^cha�[aioncm+� Eh�g[hs�][m_m�n[jcl�f[nlch_m�q_l_�nb_�

]fim_mn� m__^�miol]_)� mi�nb[n� li^_hn�^cmj_lm[f� jli\[\fs�

l_jl_m_hnm� m_]ih^[ls�^cmj_lm[f� i`� m__^m� [fl_[^s�gip_^�\s�

n[jclm+

=fnbioab� nb_m_�l_mofnm� mojjiln� nb_�F[ht_h*?ihh_ff�gi^_f)�

ch�nb_�m_hm_�nb[n� m__^fcha�giln[fcns� cm�bcab_mn� h_[l�j[l_hn�

nl__m� ^o_� ni�nb_�[]ncpcnc_m�i`� m__^�[h^� m__^fcha�mj_]c`c]�

jl_^[nilm)� nb_s�[fmi�mbiq�nb[n� l_]locng_hn� j[nn_lhm�[l_�gil_�

]igjf_r� nb[h�nbim_�^_m]lc\_^�\s�nb_�gi^_f+� O__^fcha�

l_]locng_hn� q[m� fiq_mn� h_[l�j[l_hn� nl__m)� \on� h_cnb_l�m__^
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hil� m__^fcha�giln[fcns�q[m� ]igjf_n_+� Eh�[^^cncih)� bcab�

molpcpilmbcj�[n� hih*j[fg�mcn_m�]ih`fc]nm�qcnb�nb_�jl_^c]ncih�

i`� nb_�F[ht_h*?ihh_ff� bsjinb_mcm� ch�nb[n� nb_�j[nn_lh�i`�

giln[fcns�h_[l�j[l_hn� nl__m� ch]l_[m_m� nl__�^cp_lmcns� nblioab�

[h� ch]l_[m_� ch�mj[]cha+� O__^�^cmj_lm[f�\s�n[jclm� ]l_[n_^�h_q�

bcab*^_hmcns�]fogjm�i`� m__^fcham�[h^�m[jfcham�[h^�l_^o]_^�

mj[]_� `il�inb_l�mj_]c_m+

Pbom)� nb_�m][f_�[n�qbc]b�ih_�g_[mol_m� ^cp_lmcns�jf[sm� [�

]lcnc][f� lif_�ch�oh^_lmn[h^cha�nb_�^sh[gc]m� nb[n� [``_]n�

^cp_lmcns+� Bil�jf[hnm�qbim_�m__^m� [l_�^cmj_lm_^�il�^_mnlis_^�

\s� n_ll_mnlc[f� `loacpil_m� mo]b�[m� n[jclm� [h^�qbcn_*fcjj_^�

j_]][lc_m)� m][f_*^_j_h^_hn�jb_hig_h[�g[s�\_�gil_�[jj[l_hn� ch�

`il_mnm� momn[chcha�f[la_�p_ln_\l[n_� `loacpil_m� [h^�m__^�

jl_^[nilm+

Pb_�[\ip_� chn_l[]ncih�[jj_[lm� ni�]l_[n_� fogjch_mm� ch� nb_�

^cmnlc\oncih�i`� m__^fcha�[h^�[^ofn� ^_hmcnc_m� %m_hmo�Diffcha�

.66/&+� Pb_l_� cm�[� ]b[l[]n_lcmnc]�^cmnlc\oncih�i`� m__^fcha�

^_hmcnc_m)� nb[n�g[s�\_� l_f[n_^�ni�nb_�\i^s� %_+a+)� mnig[]b&�

mct_�i`� nb_�^cmj_lm_lm+� Qmcha�nb_� `l[g_qile�^_p_fij_^�\s�

Diffcha� %.66/&)� E� ^_m]lc\_�[�jli]_mm� \s�qbc]b�p[lc[\f_�

^_hmcns�I+� g[lcj[� ]fogjm�[l_�]l_[n_^+� =�e_s�jf[s_l� ch� nbcm�

jli]_mm� cm� nb_� n[jcl�qbi�chcnc[n_m� ]fogjm� \s�^_`_][ncha� m__^m�

[n� mj_]c`c]�mcn_m+� Diq_p_l)� qb_h�[� n[jcl�^c_m� nb_� l[ch�i`�

n[jcl*^cmj_lm_^� m__^m�ni�mig_� f[nlch_m�g[s�_h^+� =�h_q�

l_mc^_hn� n[jcl�g[s�\_ach�nb_�]s]f_�[h_q�\s�^_`_][ncha�[lioh^�

nb_�\[m_�i`�jl_pciomfs�ohom_^�n[olcm� %n[jcl� f[nlch_m� ch� n_ll[�

`clg_� `il_mnm&)� ]l_[ncha�h_q�bcab�^_hmcns� [aal_a[ncihm� i`�D'+
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g[lcj[+� Ap_hno[ffs�nb_�n[olc� ^c_m� [h^�n[jclm� hi� fiha_l�b[p_�

nb_� nl__� ni�^_`_][n_�[lioh^+� Diq_p_l)� nb_�m__^fcham� [h^�

m[jfcham� [n� nb_�mcn_�qcff�aliq�chni�[^ofnm�[h^�_p_hno[ffs�

`ilg�h_q�]fogjm�il�j_lb[jm� nb_�n[olc�g[s�b[p_�[fl_[^s�\__h� ch�

nb_�gc^mn� i`� [h�[^ofn� ]foclj�qb_h� cn� ^c_^+

Dcab�^_hmcns�[^ofn� ]fogjm�g[s�[fmi�ilcach[n_� `lig�

j[l_hn� mcn_m)� \on� nbcm� cm� f_mm� fce_fs�\_][om_�nb_s�a_h_l[ffs�

bif^�ihfs� fiq�^_hmcns� fogjm� i`� if^_l� m[jfcham+� Iil_� fce_fs�

nb_m_�mcn_m� _p_hno[ffs�^cm[jj_[l�[m� nb_�[^ofnm� ^c_�il� nb_s�

mojjiln� mchaf_�[^ofnm�il� fiq�^_hmcns�]fogjm)� \_][om_�[^ofn�

[aal_a[ncihm�[nnl[]n� m__^�[h^�m__^fcha�jl_^[nilm)� nb[n� l_^o]_�

l_]locng_hn� l[n_m� chni�[^ofn� [a_�]f[mm_m+� D_h]_�mo]]_mmcih�

[n� nbcm� mcn_�l_mofnm� ch�[�gcr_^� `il_mn�qcnb�j_lb[jm�ih_)� [�

`_q�il�hi�I+� g[lcj[�[^ofnm+� ?oll_hn�[^ofn� ^cmj_lmcih�

j[nn_lhm�g[s�nbom�\_�nb_�l_mofn� i`� j[mn� chn_l[]ncihm� nb[n�q_�

hi� fiha_l� m__)� _cnb_l� l_]_hn� il� f_mm� l_]_hn� _rnch]ncih)� acp_h�

nb_� fiha_pcns�i`�j[fgm�[h^�inb_l�l[ch`il_mn� nl__m+

=n� [� mg[ff_l�m][f_)� m__^�jl_^[nilm�[h^�^cmj_lm_lm� ][h�

[fmi�[``_]n� m__^�]b[l[]n_lcmnc]m+� Bil�_r[gjf_)� E� `ioh^�nb[n�

[ff� jl_^[nilm� ch�nb_� mno^s�[l_[� [nn[]e_^�[ff�j[fg�m__^m�

l_a[l^f_mm�i`�jbsmc][f� ^c``_l_h]_m8� biq_p_l)� m__^m� nb[n� fimn�

[ff� _h^imj_lgm�^c``_l_^� ch�nb_cl�jbsmc][f� ]b[l[]n_lcmnc]m�

`lig�nbim_�ch�qbc]b�[n� f_[mn� ih_�_h^imj_lg�molpcp_^+� Sbcn_*�

fcjm� ecff_^�[ff� _h^imj_lgm� ch�nqi�[h^�nbl__�_h^imj_lg�m__^m)�

\_][om_�nb_s�]iof^�_[mcfs�]lomb�nb_� nbch�_h^i][ljm+� =�m__^�

jijof[ncih� l_mjih^cha�ihfs�ni�nb_�m_f_]ncp_�jl_mmol_� _r_ln_^�

\s�qbcn_*fcjm� mbiof^�\_�^igch[n_^�\s�nbc]e*_h^i][lj�mchaf_
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) 1 ,

_h^imj_lg�m__^m+� Kh�nb_�inb_l�b[h^)� nb_�^cl_]ncih�i`�

m_f_]ncih�_r_ln_^�\s�\__nf_� f[lp[_�[h^�li^_hnm� cm� niq[l^m�

gofnc*_h^imj_lg�m__^m)� l_a[l^f_mm� i`� _h^i][lj�nbc]eh_mm)�

\_][om_�nb_s�ecff�[ff� mchaf_�_h^imj_lg�m__^m� nb_s�j_h_nl[n_+�

Pb_l_`il_� c`� m__^�nl[cnm�q_l_�[� l_mjihm_� ni�jl_^[ncih�\s�

\__nf_�f[lp[_�il�li^_hnm�nb_�jijof[ncih�mbiof^�\_�^igch[n_^�

\s� nqi�il� nbl__�_h^imj_lg�m__^m+� Pb_�I[l[][� Emf[h^�

I[rcgcfc[h[� m__^�jijof[ncih�[m�[�qbif_�q[m�^igch[n_^�\s�

mchaf_�_h^imj_lg�m__^m)� moaa_mncha�nb[n�j[mn� m_f_]ncp_�

jl_mmol_m� `[pil_^�nb_�^_p_fijg_hn� i`� mchaf_�ip_l�gofnc*�

_h^imj_lg�m__^m)� [h^�nb_l_`il_�nb[n�qbcn_*fcjm)� il�qbcn_*fcj*

fce_�m__^�jl_^[nilm�g[s�b[p_�\__h� nb_�^igch[hn� `il]_�

ch`fo_h]cha�m__^�nl[cnm+

Pb_�_]ifias�i`� _[]b�mj_]c_m�i`� m__^�jl_^[nil� ch`fo_h]_m�

nb_� m_f_]ncp_�jl_mmol_� cn�_r_lnm�ih�jf[hnm+� Sbcn_*fcjm�gip_�

nblioab� `il_mnm� [m�ohcnm�i`� n_hm� ni�boh^l_^m�i`� ch^cpc^o[fm)�

nb_s�b[p_�ip_lf[jjcha�big_�l[ha_m)� _[]b�i`�qbc]b�][h�\_�n_hm�

ni�boh^l_^m�i`� mko[l_�ecfig_n_lm+� Kh_�b_l^$m�big_� l[ha_�

qiof^�_h]igj[mm�g[hs�]fogjm� i`�I[rcgcfc[h[+� Pb_�f[la_�

hog\_lm�i`� ch^cpc^o[fm�j_l�b_l^�[h^�nb_�g[hs�]fogjm�i`�

I[rcgcfc[h[�j_l�big_� l[ha_�qiof^�l_mofn� ch�qbcn_*fcjm�

mj_h^cha� fcnnf_� ncg_�qcnbch�[�]fogj�\_`il_�gipcha�ih+� Eh�

]ihnl[mn)� [aioncm�[l_�n_llcnilc[f� [h^�n_h^�ni� fi][n_� nb_cl�

n_llcnilc_m� ch�[h^�[lioh^�lc]b� `ii^�miol]_m+� Pbcm� cm�

jli\[\fs� nlo_�i`�g[hs�inb_l� li^_hnm�[m�q_ff+� =h�[aionc$m�

big_� l[ha_�g[s�\_�mg[ff_l�nb[h�[� mchaf_�I[rcgcfc[h[�]fogj+�

Pb_m_�[hcg[fm�pcmcn� nl__m�qcnbch�nb_cl�]fogj�ih�[�^[cfs� c`
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hin� biolfs�\[mcm� ch�m_[l]b�i`� `locnm� [h^�m__^m+� @olcha�j_[e�

`locn*`[ff�qcnbch�[�]fogj�nb_m_�[hcg[fm�qiof^�\_�ip_lqb_fg_^�

\s� `locn� [p[cf[\cfcns)� \_][om_�_[]b�nl__�^lijm�boh^l_^m� ni�

nbiom[h^m� i`� `locnm+� Pbom�g[hs�m__^m�qiof^�_m][j_�jl_^[ncih�

\s� n_llcnilc[f� [m�q_ff�[m�mg[ff_l�hih*n_llcnilc[f� li^_hnm)�

qbc]b�][hhin� l_jli^o]_�koc]efs�_hioab�ni�n[e_�[^p[hn[a_�i`�

nb_�]lij)� [h^� ][hhin� [aal_a[n_�ni�[hs�al_[n�^_al__�\_][om_�

i`� nb_cl� mifcn[ls*n_llcnilc[f� mi]c[f� mnlo]nol_+

Kh�nb_�inb_l�b[h^)� [fnbioab�\__nf_� f[lp[_�][h� n[e_�

[^p[hn[a_�i`� f[la_�m__^�]lijm�^o_� ni�nb_cl�bcab� l_jli^o]ncp_�

l[n_m� [h^�jijof[ncih�^_hmcnc_m)� nb_cl�cgj[]n� ih� m__^�nl[cnm�

cm�jli\[\fs�l_^o]_^�\s�jl_^[ncih�\s�qbcn_*fcjm+� Is�

_rj_lcg_hn[f�^[n[�qcnb�[� ][a_^�qbcn_*fcj�ch^c][n_m� nb[n�

\__nf_� f[lp[_�[l_� l_[^cfs�_[n_h�\s�qbcn_*fcjm+� Bil�[� f[lp[�

ni�_m][j_�]ihmogjncih�\s�qbcn_*fcjm� cn�qiof^�b[p_�ni� chb[\cn�

[�m__^�oh\l_[e[\f_�\s�qbcn_*fcjm� %c+_+)� mchaf_�_h^imj_lg�

m__^m�qcnb�nbc]e�_h^i][ljm&+� Pb_l_`il_)� _p_h� c`�gofnc*�

_h^imj_lg�m__^m� [l_�gil_� fce_fs�ni�molpcp_�[�\__nf_�[nn[]e)�

nb_m_�[l_�nb_�m__^m�gimn� fce_fs�ni�\_�_[n_h�\s�qbcn_*fcjm)�

[h^�[�qbcn_*fcj�qcff� _[n� f[lp[_�qcnbch�m__^m+� Pbcm� l_[mihcha�

moaa_mnm� nb[n�gimn� f[lp[_�nb[n� molpcp_�ni�[^ofnbii^�^i� mi� ch�

mchaf_�_h^imj_lg�m__^m�qcnb�nbc]e�_h^i][ljm+� Pb_� chn_l[]ncih�

\_nq__h�nb_m_�nqi�mj_]c_m�i`� m__^�jl_^[nilm�][h�[fn_l� nb_�

m_f_]ncp_�ion]ig_�i`� jl_^[ncih+� Sbcn_*fcjm�jlipc^_�[^^cncp_�

m_f_]ncp_�jl_mmol_� `il�nbc]e)� mchaf_�_h^imj_lg�m__^m� nblioab�

nb_cl� ]ihmogjncih�i`� f[lp[_)� hin�ihfs�\s�_``_]ncp_fs�

h_onl[fctcha�nb_�_``_]n� i`� f[lp[_)� \on� [fmi�\s�_r_lncha
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m_f_]ncp_�jl_mmol_�ih�\__nf_m� ni�ipcjimcn�ih�nb_�nbc]e�

_h^i][lj)� mchaf_�_h^imj_lg�m__^m� nb[n�[l_�gimn� fce_fs� ni�

_m][j_� ]ihmogjncih�\s�qbcn_*fcjm+� Sbcn_*fcjm� [h^�\__nf_m�

nb_h�\inb�_r_ln� m_f_]ncih�ch� nb_�m[g_�^cl_]ncih+

Is�bsjinb_m_m� moaa_mn� nb[n� f[la_*m__^_^�nl__m� mbiof^�

_rbc\cn�[�gcr_^�_pifoncih[ls�mnl[n_as+� Iimn� nl__m� mbiof^�

l_mjih^�ni�qbcn_*fcjm)� \on� mig_�mbiof^�[fmi�l_mjih^�ni�\__nf_�

f[lp[_�il� li^_hnm+� Pb_�gcr_^�mnl[n_as�qiof^�\_� mn[\f_)�

\_][om_�]igjf_n_�msh]blihs�]iof^�l_mofn� ch�bcab�giln[fcns�\s�

j_]][lc_m)� qbcf_�]igjf_n_�[msh]blihs�]iof^�l_mofn� ch�bcab�

giln[fcns�\s�li^_hnm+� =�jijof[ncih�]igjim_^�mif_fs�i`� mchaf_�

_h^imj_lg�m__^m� ]iof^�[fmi�\_�^_mnlis_^�\s� li^_hnm� [h^�

f[lp[_)� qbcf_�ih_�]ihn[chcha�ihfs�gofncjf_�_h^imj_lg�m__^m�

qiof^�\_�^_mnlis_^�\s�j_]][lc_m+� Pbcm�gcr_^�mnl[n_as� cm� _p_h�

gil_�]lcnc][f�qb_h�q_�]ihmc^_l�nb[n�qbcn_*fcj)� li^_hn� [h^�

\__nf_�jijof[ncihm�g[s� `fo]no[n_�[msh]blihiomfs� ch�mct_�ip_l�

ncg_+� Ccp_h�nb_�p[lc[ncih� ch�m__^�nl[cnm�[fl_[^s�jl_m_hn� ch�

nb_�jijof[ncih)� nb_�l_mjihm_�ni�[�]b[ha_� ch� m_f_]ncih�

^cl_]ncih�]iof^�i]]ol�koc]efs+

Sb_h�jimmc\f_�mno^c_m�i`�_]ifiac][f� chn_l[]ncihm� ch�

nlijc][f� `il_mnm� mbiof^�\_�]ih^o]n_^�ch� nb_�gimn� chn[]n�

]iggohcnc_m�[p[cf[\f_)� inb_lqcm_�q_� lcme�\ocf^cha�nb_ils�[h^�

]ih]_jnm� `lig�\cifiac][f� [lnc`[]nm� l_mofncha� `lig�b[\cn[n�

`l[ag_hn[ncih�[h^�^cmnol\[h]_+
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choh^[ncihm� ch� nb_�=g[tih� `fii^jf[ch+� F� Plij+� A]if+� 37� .6.*�
/-.(

>i^g_l)� N+� A+� .66.[+� Onl[n_ac_m� i`� m__^�^cmj_lm[f� [h^�m__^
jl_^[ncih� ch�=g[tihc[h�ohaof[n_m+� >cinlijc][� //7� /22*/3.+

>i^g_l)� N+� A+� .66.\+� Eh`fo_h]_�i`�^ca_mncp_�giljbifias�ih�
l_miol]_�j[lncncihcha� ch�=g[tihc[h� ohaof[n_m+� K_]ifiac[� 527�
03.*032+

>i^g_l)� N+� A+� Eh�jl_mm+� Oom]_jnc\fcns�i`�g[gg[fm� ni�
ip_lbohncha� ch�=g[tihc[+� Fiolh[f� i`�Scf^fc`_�I[h[a_g_hn+
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>i^g_l)� N+� A+)� P+� C+� B[ha)� [h^�H+� I+� E\[h_t+� .655+� Qhaof[n_�
g[h[a_g_hn� [h^�]ihm_lp[ncih� ch�nb_� L_lopc[h�=g[tih+
>cifiac][f� ?ihm_lp[ncih� 127� 0-0*0.-+

>i^g_l)� N+� A+)� P+� C+� B[ha)� H+� I+� E\[h_t)[h^�N+� Ccff+� Eh�
Ll_mm+� I[h[acha�qcf^fc`_�ni�]ihm_lp_�=g[tihc[h� l[ch`il_mnm7�
jijof[ncih�\cifias�[h^�_]ihigc]�]ihmc^_l[ncihm� i`�a[g_�
bohncha+� >cifiac][f�?ihm_lp[ncih+

>l[^`il^)� @+� B+)� [h^�?+� ?+� Ogcnb+� .644+� O__^�jl_^[ncih�[h^�
m__^�hog\_l� ch�O]b__f_[�j[fg�`locnm+� A]ifias�257� 334*340+

?[f^_]inn�F+� .655+� Dohncha�[h^�Scf^fc`_�I[h[a_g_hn� ch�
O[l[q[e+� EQ?J)� Cf[h^)� Oqcnt_lf[h^+

?[f^_]inn)� F+� .66/+� A]ifias�i`� nb_�\_[l^_^�jca� ch�O[l[q[e+�
Lj+� ..4*./6� ch�N+� D+� >[ll_nn� [h^�B+� Ojcnt)� _^m+� >cifias�i`�
Ooc^[_+� Egjlcg_lc_�^_m�Am][lnihm)� >lc[haih)� Bl[h]_+

?[f^_]inn)� F+K+)� N+� =+� >fio]b)� [h^�=+� =+� I[]@ih[f^+� .660+
Pb_�\_[l^_^�jca� %Oom�:9H:9JKI&+� Lj+� .03*.11� ch�S+� H+� N+�
Kfcp_l)� _^+� Lcam)� L_]][lc_m�[h^�Dcjjim**On[nom� Oolp_s�[h^�
?ihm_lp[ncih� Lf[h+� EQ?J)� Cf[h^)� Oqcnt_lf[h^+

?[mn_ff[him)� D+� C+� .650+� =mj_]nim�^_� f[�ila[hct[]c3h�mi]c[f�
^_f� >Ykocli�^_�?iff[l)� 79N9IIK� J9B9;K�H+)� _h�_f� Amn[^i�
Co[lc]i*R_h_to_f[+� =]n[� >cifiac][�R_h_tif[h[� ..7� ./4*.10+

?b[g\_lm�F+I)� S+O+� ?f_p_f[h^)� >+� Gf_ch_l�[h^�L+=+� Poe_s�
.650+� Cl[jbc][f� I_nbi^m� `il�@[n[�=h[fsmcm+� S[^mqilnb�Ehnf+�
Clioj�[h^�@or\ols� Ll_mm+� >imnih+� 062�jj+

?b[jg[h)� ?+� =+)� N+� Sl[hab[g)� [h^�H+� F+� ?b[jg[h+� Eh� Ll_mm+�
?igj[l[ncp_�mi]c_i_]ifias�i`� mjc^_l�gihe_sm�[h^�]bcgj[ht__m7�
?ihmnl[chnm�ih�alioj�mct_+� >_b[pcil[f� A]ifias�[h^+�
Oi]ci\cifas

?b[lf_m*@igchcko_)� L+)� I�=nl[g_hnqc]t)� I+� ?b[lf_m*@igchcko_)�
D+� C_l[l^)� =+� Df[^ce)� ?+� I+� Df[ece)� [h^�I+� B+� Ll_pimn+� .65.+
H_m�g[ggc`_l_m� `loacpil_m�[l\ilc]f_m� hi]nolh_m�^$oh_� `il_n�
aos[h[cm_7� Ehn_l*l_f[ncihm�jf[hn_m*[hcg[or+� N_p+� A]if+
%P_ll_�_n� Rc_&� 027� 01.*102+

?f[le)� @+� =+� .661+� Lf[hn�^_gial[jbs+� Lj+� 6-*.-2� ch�H+� =+�
I]@[^_)� G+� O+� >[q[)� D+� =+� D_mj_hb_c^_�[h^�C+� O+� D[lnmbilh)�
_^m+� H[� O_fp[+� A]ifias�[h^�J[nol[f� Dcmnils�i`� [�Plijc][f�
N[ch�Bil_mn+� ?bc][ai7� Qhcp_lmcns�i`�?bc][ai� Ll_mm+

?f[le)� @+� =+)� [h^�@+� >+� ?f[le+� .651+� Oj[]cha�^sh[gc]m�i`� [�
nlijc][f� l[ch� `il_mn� nl__7� _p[fo[ncih�i`� nb_�F[ht_h*?ihh_ff�
gi^_f+� =g�J[n� ./17� 436*455+

?ih^cn)� N+)� O+� L+� Do\\_ff� [h^�N+>+� Bimn_l+� .66/+
N_]locng_hn� h_[l�]ihmj_]c`c]�[^ofnm�[h^�nb_�g[chn_h[h]_�i`
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nl__�[h^� mblo\�^cp_lmcns�ch�[�J_inlijc][f� `il_mn+� =g�J[n�
.1-7� /3.*/53+

?ihh_ff)� F+� D+� .64.+� Kh�nb_�lif_� i`�h[nol[f� _h_gc_m� ch�
jl_p_hncha�]igj_ncncp_�_r]fomcih�ch�mig_�g[lch_�[hcg[fm�[h^�
ch� l[ch� `il_mn� nl__m+� Lj+� /65*0.-� ch� L+� F+� ^+� >i_l)� [h^�C+� N+�
Cl[^q_ff)� _^m+� @sh[gc]m�i`� Lijof[ncihm+� Lli]___^cham�i`� nb_�
=^p[h]_^� Ono^s� Ehmncnon_�ih�@sh[gc]m� i`�Jog\_lm� ch�
Lijof[ncihm+� Kimn_l\l_[e7� ?_hn_l� `il�=alc]ofnol[f� Lo\fcmbcha�
[h^�@i]og_hn[ncih)� S[a_hcha_h)� J_nb_lf[h^m+

?ihh_l)� A+� F+� D+� .633+� Pb_�J[nol[f� Dcmnils�i`� L[fgm+
Hih^ih)� Ahaf[h^7� S_c^_h`_f^�[h^�Jc]ifmih+

?ilf_nn)� N+� P+� [h^�L+� S+� Ho][m+� .66-+� =fn_lh[ncp_�m__^*�
b[h^fcha� mnl[n_ac_m� ch�jlcg[n_m7� m__^�mjcnncha� ch�fihan[cf_^�
g[][ko_m� %I[][][� `[m]c]of[lcm&+� K_]ifiac[� 5/7� .33*.4.+

?ilh)� F+� H+)� [h^�N+� F+� S[ll_h+� .652+� O_[mih[f� p[lc[ncih� ch�
honlcncih[f� ch^c]_m�i`� ]iff[l_^�j_]][lc_m� ch� mionb�P_r[m+� F+�
Scf^f+� I[h[a_+� 167� 24*32+7

@_`c_l)� P+� N+� .646+� Kh�nb_� _]ifias�[h^�\_b[pcil�i`� ?_\om�
[f\c`lihm� ch�_[mn_lh�?ifig\c[7� E+� _]ifias+� Llcg[n_m� /-7�
142*16-+

^_�On_p_h)� @+)� [h^�B+� Lont+� .651+� Egj[]n� i`�g[gg[fm� ih�_[lfs�
l_]locng_hn� i`� [�nlijc][f� ][hijs�nl__)� -AGJ=HNM�G9E9D=EIAI#�

ch�L[h[g[+� Kceim� 107� /-4*/.3+

^_�On_p_h)� @+)� @+� I+� Sch^mil)� [h^�B+� A+� Lont+� .654+�
R_a_n[ncp_�[h^�l_jli^o]ncp_�jb_hifiac_m�i`�[�j[fg�[mm_g\f[a_�
ch� L[h[g[+� >cinlijc][� .67� 01/*023+

@ch_lmn_ch)� A+)� [h^�?+� I+� S_gg_l+� .655+� Blocnm� lbchi]_lim�
_[n7� g_a[`[oh[f� m__^�^cmj_lm[f�ih�[�mionb�=mc[h� `fii^�jf[ch+�
A]ifias� 367� .435*.442+

Acm_h\_la)� F+� B+� .65.+� Pb_�I[gg[fc[h�N[^c[ncihm+� ?bc][ai7�
Qhcp_lmcns�i`�?bc][ai� Ll_mm+

Acm_h\_la)� F+� B+� .656+� I[gg[fm�i`�Pb_�J_inlijc]m7� Pb_�
Jilnb_lh�J_inlijc]m+� ?bc][ai7� Qhcp_lmcns�i`�?bc][ai� Ll_mm+

Acm_h\_la)� F+� B+� .66-+� J_inlijc][f�g[gg[f� ]iggohcnc_m+� Lj+�
025*035� ch�=+� C_hnls)� _^+� Biol�J_inlijc][f� Bil_mnm+� J_q�
D[p_h7� U[f_�Qhcp_lmcns� Ll_mm+

Aggihm)� H+� D+� .651+� C_ial[jbc]�p[lc[ncih�ch�^_hmcnc_m�[h^�
^cp_lmcnc_m� ih�hih*`fscha�g[gg[fm� ch�=g[tihc[+� >cinlijc][�
.37� /.-*///+
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Aggihm)� H+� D+� .66-+� J_inlijc][f� N[ch`il_mn�I[gg[fm+� =�
`c_f^�aoc^_+� ?bc][ai7� Effchicm7� Qhcp_lmcns�i`� ?bc][ai� Ll_mm+

Bf_gcha)� P+� D+� .653+� Kjjilnohcmg�pm+� mj_]c[fct[ncih7� nb_�
_pifoncih�i`� `__^cha� mnl[n_ac_m� ch� `loacpiniom�\[nm+� Lj+�
.-2*..5� ch�=+� Amnl[^[)� [h^�P+� D+� Bf_gcha)� _^m+� Bloacpil_m�
[h^�O__^�@cmj_lm[f+� @il^l_]bn)� Pb_�J_nb_lf[h^m7� @l+� S+� Fohe�
Lo\f+

Bf_gcha)� P+� D+)� [h^�=+� Amnl[^[+� .660+� Bloacpils�[h^�O__^�
@cmj_lm[f7� A]ifiac][f� [h^�Apifoncih[ls�=mj_]nm+� @il^l_]bn)�
Pb_�J_nb_lf[h^m7� Gfoq_l�=][^_gc]� Ll_mm+

Bila_n)� L+� I+� .66-+� O__^*^cmj_lm[f� i`� 8FK9;9GFK9�9D=HA;9E9�
%?[_m[fjchc[]_[_&� \s�[�][pcigilj�li^_hn� ch�Bl_h]b�Coc[h[+�
Fiolh[f� i`� Plijc][f�A]ifias�37� 126*135+

Bila_n)� L+� I+� .66.+� O][nn_lbi[l^cha�i`�=mnli][lsog�G9H9D9;9�
\s� 5HF=;@ADNI�mjj+� ch�Bl_h]b�Coc[h[h7� [� ]igj[lcmih�qcnb�
3NFGHF;J9�=MACAI%� Plijc][f� A]ifias� 0/7� .22*.34+

Bila_n)� L+� I+� .66/[+� O__^�l_gip[f�[h^� m__^�`[n_�ch�Comn[pc[
moj_l\[� %H_]nbc^[]_[_&+� >cinlijc][�/17� 1-5*1.1+

Bila_n)� L+� I+� .66/\+� N_a_h_l[ncih�_]ifias�i`� Aj_lo[
[l[h^c`fil[� %?[_m[fjchc[]_[_&)� [� f[la_*m__^_^�nl__� ch�Bl_h]b�
Coc[h[+� >cinlijc][�/17� .13*.23+

Bila_n)� L+� I+)� [h^�P+� Icff_lih+� .66.+� Apc^_h]_� `il�
m_]ih^[ls�^cjm_lm[f� \s� li^_hnm+� K_]ifiac[�547� 263*266+

Bimn_l)� N+� >+� .653+� Kh�nb_�[^[jncp_�p[fo_�i`� f[la_� m__^m�
`il� nlijc][f�gicmn� `il_mn� nl__m7� [� l_pc_q�[h^�mshnb_mcm+�
>in[hc][f� N_pc_q�2/7� /3-*/66+

Bl[aimi)� F+� I+� R+�.654+� Pb_�D[\cn[n� Ll_`_l_h]_m�[h^�Oi]c[f
Onlo]nol_�i`� nb_�?_hnl[f�=g_lc][h�P[jcl+� I+O+� Pb_mcm+�
Qhcp_lmcns�i`�Pilihni)� ?[h[^[+

Bl[aimi)� F+� I+� R+�.656+� Pb_�qbcn_*fcjj_^�j_]][ls�ih�I[l[][
Emf[h^)� >l[tcf+� Lj�54*60� ch�F+=+� N[nn_l�[h^�S+� Icffce_h)� _^m+�
I[l[][� l[ch`il_mn� jlid_]n�jl_fcgch[ls�l_jiln7� g[gg[fm� %j[ln�
.&�+� Ehmncnoni�J[]cih[f� ^_�L_mkocm[m�^[�=g[tihc[)� Nis[f�
C_ial[jbc]� Oi]c_ns)� [h^�O_]l_n[lc[� Amj_]c[f� ^i�I_ci�=g\c_hn_)�
%NCO&� Hih^ih)� Ahaf[h^+

Bl[aimi)� F+� I+� R+�.660+� O__^�molpcpilmbcj�[h^�j[fg�m__^fcha
^cmnlc\oncih� ch�[h�=g[tihc[h� `il_mn+� Lo\fcmb_^�=\mnl[]n7�
=mmi]c[ncih� `il�Plijc][f� >cifias7� Lj+� 43*44+

Bl[aimi)� F+� I+� R+� Eh� Ll_mm+� Sbcn_*fcjj_^�j_]][lc_m� [h^�
j[fgm+� Eh�F+� N[nn_l�[h^�Icffce_h�S+� _^m+� P\_�A]ifias�i`�
[�Plijc][f� Bil_mn+� I[h]b_mn_l�Qhcp_lmcns� Ll_mm)� QG+
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C_hnls)� =+� D+� .66-+� Biol�J_inlijc][f� N[ch`il_mnm+� J_q�
D[p_h)� ?ihh_]nc]on7� U[f_�Qhcp_lmcns� Ll_mm

Cf[ht)� S+� A+� .66-+� J_inlijc][f�g[gg[f� ^_hmcnc_m7� biq�
ohomo[f� cm� nb_� ]iggohcns�ih�>[lli�?ifil[^i�Emf[h^)� L[h[g[<
Lj+� /54*0.0� ch�=+� C_hnls)� _^+� Biol�J_inlijc][f� N[ch`il_mnm+�
J_q�D[p_h7� U[f_�Qhcp_lmcns�Ll_mm+

Cl__h)� S+� A+)� [h^�S+� A+� Cl[hn+� .651+� R[lc[\cfcns�i`�
i\m_lp_^�alioj� mct_m�qcnbch�]iff[l_^�j_]][ls�b_l^m+� F+
Scf^f+� I[h[a_+� 157� /11*/15+

D[ffq[]bm)� S+� .653+� =aioncm� %@[mpjli]n[�joh]n[n[&� nb_�
chb_lcnilm�i`�ao[jchif� %Dpg_h[_[�]iol\[lcf7� H_aogchim[_&+� Lj+�
/52*0-2� ch�=+� Amnl[^[)� [h^�P+� D+� Bf_gcha)� _^m+� Bloacpil_m�
[h^�O__^�@cmj_lm[f+� @il^l_]bn)� Pb_�J_nb_lf[h^m7� @l+� S+� Fohe�
Lo\f+

D[lj_l)� F+� H+� .644+� Lijof[ncih�>cifias�i`� Lf[hnm+� J_q�
Uile7� =][^_gc]� Ll_mm+

D[lj_l)� F+� H+)� L+� D+� Hip_ff)� [h^�G+� C+� Iiil_+� .64-+� Pb_�
mb[j_m�[h^�mct_m�i`� m__^m+� =hho[f� N_pc_q�i`� A]ifias�[h^�
Osmn_g[nc]m� .7� 0/4*023+

D_ll_l[)� ?+� I+� .656+� R_ln_\l[n_� `loacpil_m�[h^�nb_cl�
chn_l[]ncih�qcnb�chp_ln_\l[n_� `locn�jl_^[nilm7� mojjilncha�
_pc^_h]_� `lig�[�?imn[�Nc][h�^ls� `il_mn+� Kceim� 217� .52*.55+

Diffcha)� ?+� O+� .653+� N_mcfc_h]_�i`� _]imsmn_gm7� fi][f�
moljcm_�[h^�afi\[f�]b[ha_+� Lj+� /6/*0.4� ch�S+� ?+� ?f[le�[h^�N+�
A+� Ioh)� _^m+� Oomn[ch[\f_�@_p_fijg_hn�i`� nb_�>cimjb_l_+�
?[g\lc^a_)� Ahaf[h^7� ?[g\lc^a_�Qhcp_lmcns� Ll_mm+

Diffcha)� ?+� O+� .66/+� ?limm*m][f_�giljbifias)� a_ig_nls�[h^�
^sh[gc]m�i`�_]imsmn_gm+� A]if+� Iih+� 3/7� 114*2-/+

Diq_)� D+� B+� .652+� Cigjbinb_l_� `locnm7� [�]lcncko_+� =g�J[n�
./27� 520*532+

Diq_)� D+� B+� .656+� O][nn_l*� [h^�]fogj*^cmj_lm[f� [h^� m__^fcha�
^_gial[jbs7� bsjinb_mcm� [h^�cgjfc][ncihm+� K_eifiac[� 467� 1.4*�
1/3+

Diq_)� D+� B+� .653+� O__^�^cmj_lm[f� \s� `locn�_[ncha�\[nm�[h^�
g[gg[fm)� j+� ./0*.56� ch�@+� N+� Ioll[s)� _^+� O__^�@cmj_lm[f+�
Os^h_s7� =][^_gc]� Ll_mm+

Diq_)� D+� B+� .660[+� Oj_]c[fct_^�[h^�a_h_l[fct_^�^cmj_lm[f�
msmn_gm7� qb_l_�^i_m� nb_�  nb_�j[l[^cag � mn[h^<� Lj+� 0*.1� ch�P+�
D+� Bf_gcha)� [h^�=+� Amnl[^[)� _^m+� Bloacpils�[h^� O__^
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@cmj_lm[f7� A]ifiac][f� [h^�Apifoncih[ls�=mj_]nm+� @il^l_]bn)�
Pb_� J_nb_lf[h^m7� Gfoq_l�=][^_gc]�Ll_mm+

Diq_)� D+� B+� .660\+� =mj_]nm� i`�p[lc[ncih� ch�[�h_inlijc][f�
m__^�^cmj_lm[f� msmn_g+� Lj+� .16*.3/� ch�P+� D+� Bf_gcha)� [h^�=+�
Amnl[^[)� _^m+� Bloacpils�[h^�O__^�@cmj_lm[f7� A]ifiac][f� [h^�
Apifoncih[ls�=mj_]nm+� @il^l_]bn)� Pb_�J_nb_lf[h^m7� Gfoq_l�
=][^_gc]� Ll_mm+

Diq_)� D+� B+)� [h^�C+� B+� A[mn[\liie+� .644+� Kh� chnl[mj_]c`c]�
]igj_ncncih� `il�^cmj_lm[f� [a_hnm� ch�nlijc][f�nl__m+� =g�J[n�
...7� 5.4*50/+

Diq_)� D+� B+)� [h^� A+� S+� O]bojj+� .652+� A[lfs�]ihm_ko_h]_m� i`�
m__^�^cmj_lm[f� `il�[� h_inlijc][f� nl__�  8AHFC9� IKHAE9D=EIAI& +�
A]ifias� 337� 45.*46.+

Diq_)� D+� B+)� [h^� F+� Og[ffqii^+� .65/+� A]ifias�i`� m__^�
^cmj_lm[f+� =hho[f�N_pc_q�i`� A]ifias�[h^�Osmn_g[nc]m� .07� /-.*�
//5+

Do\\_ff)� O+� L+� .646+� Pl__� ^cmj_lmcih)� [\oh^[h]_)� [h^�
^cp_lmcns� ch�[�nlijc][f� ^ls� `il_mn+� O]c_h]_� /-07� ./66*.0-6+

Do\\_ff)� O+� L+� .65-+� O__^�jl_^[ncih�[h^�nb_� ]i*_rcmn_h]_� i`�
nl__� mj_]c_m� ch�nlijc][f� `il_mnm+� Kceim� 027� /.1*//6+

Do\\_ff)� O+� L+)� [h^�N+� >+� Bimn_l+� .654+� Pb_� mj[nc[f� ]ihn_rn�
i`� l_a_h_l[ncih� ch�[�J_inlijc][f� `il_mn+� Lj+� 026*1./� ch�I+
F+� ?l[qf_s)� [h^�L+� F+� A^q[l^m)� _^m+� ?ifihct[ncih)� Oo]]_mmcih�
[h^� On[\cfcns+� Kr`il^)� QG7� >f[]eq_ff� O]c_hnc`c]+

Do``g[h)� F+)� [h^+� F+I+� Bl[aimi+� Eh� Ll_j+� Pb_� ^c_n� i`�nb_�
fiqf[h^�n[jcl�  79GAHKI� J=HH=IJHAI!� ch� hilnbq_mn_lh�>l[tcf+

F[ht_h)� @+� D+� .636+� O__^*_[n_lm� p_lmom� m__^� mct_)� hog\_l)�
nirc]cns�[h^�^cmj_lm[f+� Apifoncih� /07� .*/4+

F[ht_h)� @+�D+� .64-+� D_l\cpil_m� [h^�nb_� hog\_l� i`� nl__
mj_]c_m� ch�[� nlijc][f�`il_mn+� =g�J[n� .-17� 2-.*2/5+

F[ht_h)� @+�D+� .64.+� Pb_� `[n_�i`� 6;@==C=9�HFIJH9J9� `locnm
\_h_[nb�nb_�j[l_hn�nl__7� jl_^cmj_lm[f� [nn[]e�\s�\lo]bc^m+�
Llch]cj_m� .27� 56*.-.+

F[ht_h)� @+�D+� .64/+� Am][j_� ch� mj[]_�\s� On_l]ofc[�[j_n[f[
`lig�nb_�\oa�@sm^_l]om� `[m]c[nom� ch� [� ?imn[� Nc][h�^_]c^oiom�
`il_mn+� A]ifias� 2/702-*03.+

F[ht_h)� @+�D+� .641+� Plijc][f� \f[]eq[n_l� lcp_lm)� [hcg[fm)
[h^�g[mn� `locncha�\s�nb_� @cjn_l][lj[]_[_+� >cinlijc][� 37� 36*�
.-0+
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F[ht_h)� @+�D+� .644+� Pb_� chn_l[]ncih� i`� m__^�jl_^[nilm� [h^
m__^�]b_gcmnls+� Lj+� 1.2*1/5� ch�R+� H[\_slc_)� _^+� +� ?igjiln_m�
^_m� Ehm_]n_m� _n� Icfc_o� Plijbcko_+� L[lcm7� ?iffiko_m�
Ehn_lh[ncih[or�^o� ?+J+N+O+

F[ht_h)� @+�D+� .65-+� Sb_h� cm� cn� ?i_pifoncih<�Apifoncih� 017
3..*3./+

F[ht_h)� @+�D+� .65.[+� Pb_�^_`_hm_m� i`� f_aog_m� [a[chmn
b_l\cpil_m+� Lj+� 62.*644� ch�N+� I+� Lifbcff)� [h^�L+� D+� N[p_h)�
_^m+� =^p[h]_m� ch� H_aog_�Osmn_g[nc]m+� Hih^ih)� Ahaf[h^7� Nis[f�
>in[hc][f� C[l^_hm+

F[ht_h)� @+� D+� .65.\+� @ca_mncp_� m__^�jl_^[ncih� \s� [� ?imn[�
Nc][h�>[cl^$m�n[jcl+� >cinlijc][� .07� 26*30+

F[ht_h)� @+�D+� .65.]+� Co[h[][mn_�nl__� m__^*mq[ffiqcha�\s
?imn[� Nc][h� l[ha_� bilm_m+� A]ifias� 3/7� 254*26/+

F[ht_h)� @+�D+� .65/[+� O__^� l_gip[f� `lig�`[ff_h� ao[h[][mn_
`locnm� %.EJ=HFCF:AKD�;N;CF;9HGKD!� \s� mjchs�ji]e_n� gc]_�
 2AFDNI� I9CLALEA!+� >l_h_mc[� .6,/-7� 1/2*1/6+

F[ht_h)� @+�D+� .65/\+� O__^m� ch� n[jcl�^oha� ch�O[hn[�Nim[
J[ncih[f� L[le)� ?imn[� Nc][+� >l_h_mc[� .6,/-7� ./6*.02+

F[ht_h)� @+�D+� .65/]+� R[lc[ncih� ch� [p_l[a_� m__^�mct_�[h^
`locn� m__^ch_mm� ch� [� `locn� ]lij�i`�[�ao[h[][mn_� nl__�
%H_aogchim[_7� .EJ=HFCF:AKD�;N;CF;9HGKD!�+� =g_lc][h� Fiolh[f� i`�
>in[hs� 367� ..36*..45+

F[ht_h)� @+�D+� .65/^+� J[nol[f� bcmnils�i`� Co[]cgi� `locnm
%On_l]ofc[]_[_7� /K9OKD9� KCDA>FCA9!� qcnb� l_mj_]n� ni�
]ihmogjncih� \s� f[la_�g[gg[fm+� =g_lc][h� Fiolh[f� i`� >in[hs� 367�
./1-*./2-+

F[ht_h)� @+�D+� .65/_+� Blocn� nl[cnm)� [h^� m__^�]ihmogjncih� \s
li^_hnm)� i`� ,H=I;=EJA9�9C9J9� %>cahihc[]_[_&� ch� O[hn[� Nim[�
J[ncih[f� L[le)� ?imn[� Nc][+� =g_lc][h� Fiolh[f� i`� >in[hs� 367�
./25*./35+

F[ht_h)� @+�D+� .652[+� =�bimn� jf[hn� cm�gil_�nb[h� cnm
]b_gcmnls+� Effchicm� J[nol[f� Dcmnils�Oolp_s�>off_nch� 007� .1.*�
.41�+

F[ht_h)� @+�D+� .652\+� Pb_�h[nol[f� bcmnils�i`�gono[fcmgm+
Lj+63*.-6� ch�@+� D+� >io]b_l)� _^+� Pb_�>cifias� i`� Iono[fcmgm+�
Hih^ih)� QG7� ?liig�D_fg+

F[ht_h)� @+�D+� .652]+� 6GFE<A9I�DFD:AE� cm� ]ofnol[ffs�^_jlcp_^
ch� [� g_a[`[oh[*`l__� `il_mn+� Fiolh[f� i`�Plijc][f� A]ifias� .7�
.0.*.22+
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F[ht_h)� @+� D+)� [h^�L+� O+� I[lnch+� .65/+� J_inlijc][f�
[h[]blihcmgm7� nb_� `locnm� nb_�Cigjbinb_l_m� [n_+� O]c_h]_�/.27�
.6*/4+

G[bh)� B+)� [h^�=+� ^_�?[mnli+� .652+� Pb_�j[fg�]iggohcns� ch�[�
`il_mn� i`� ]_hnl[f�=g[tihc[)� >l[tcf+� >cinlijc][� .47� /.-*/.3+

G[bh)� B+)� [h^�F+� F+� ^_�Cl[hpcff_+� .66/+� L[fgm� ch�Bil_mn�
A]imsmn_gm�i`�=g[tihc[+� J_q�Uile7� Ojlcha_l*R_lf[a+

Gcfnc_)� N+� =+� .65-+� Clioj�mct_�[h^�m__^�jl_^[ncih� ch�l[ch�
`il_mn�j_]][lc_m+� Lb+@+� @cmm_ln[ncih)� Llch]_nih�Qhcp_lmcns)�
Llch]_nih)� J_q�F_lm_s+

Gcfnc_)� N+� =+� .65.[+�@cmnlc\oncih�i`�j[fg�`locnm�ih�[�l[ch
`il_mn� `fiil7� qbs�qbcn_*fcjj_^�j_]][lc_m� `il[a_�h_[l�i\d_]nm+�
>cinlijc][� .07� .1.*.12+

Gcfnc_)� N+� =+� .65.\+�Pb_�mcahc`c][h]_�i`� chn_lfi]echa
][hch_m� ch� l[ch� `il_mn�j_]][lc_m� %P[s[mmoc^[_&+� F�I[gg[f� 3/7
126*136+

Gcfnc_)� N+� =+� .65.]+�Onig[]b�]ihn_hnm� i`� l[ch� `il_mn
j_]][lc_m� %P[s[mmo�n[d[]o�[h^�P+� j_][lc&+� >cinlijc][� .07�
/02*/03+

Gcfnc_)� N+� =+� .65/+� >cn_� `il]_�[m�[�\[mcm� `il�hc]b_�
^c``_l_hnc[ncih�\_nq__h�l[ch`il_mn�j_]][lc_m�  79N9IIK� J9B9;K�

[h^�P+� G=;9HA!%� >cinlijc][� .17� .55*.62+

Gcfnc_)� N+� =+)� [h^�F+� P_l\ilab+� .650+� K\m_lp[ncihm� ih�nb_�
\_b[pcil�i`� l[ch� `il_mn�j_]][lc_m� ch�L_lo7� qbs�^i�qbcn_*�
fcjj_^�j_]][lc_m� `ilg�b_l^m<� V�Pc_ljms]bif� 3/7� /1.*/22+

H_cab)� A+� C+� .66/+� Ehnli^o]ncih7� qbs�[l_� nb_l_� mi�g[hs�
mj_]c_m�i`� nlijc][f�jf[hnm+� Lj+� 30*33� ch�A+� C+� H_cab))� =+� O+�
N[h^)� [h^�@+� I+� Sch^mil)� _^m+� Pb_�A]ifias�i`�[�Plijc][f�
Bil_mn7� O_[mih[f�Nsnbgm�[h^�Hiha*n_lg�?b[ha_m+� S[mbchanih�
@+?+7� Ogcnbmihc[h� Ehmncnoncih+

H_cab)� A+� C+)� =+� O+� N[h^)� [h^�@+� I+� Sch^mil+� .65/+� Pb_�
A]ifias�i`� [�Plijc][f� Bil_mn7� O_[mih[f� Nbsnbgm� [h^�Hiha*n_lg�
?b[ha_m+� S[mbchanih�@+?+7� Ogcnbmihc[h� Ehmncnoncih+

H_cab)� F+� A+� C+)� O+� F+� Slcabn)� [h^�A+� =+� D_ll_+� .660+� Pb_�
^_]fch_�i`� nl__�^cp_lmcns�ih�h_qfs� cmif[n_^�nlijc][f� cmf[h^m7�
[� n_mn� i`� [�hoff�bsjinb_mcm�[h^�mig_� cgjfc][ncihm+�
Apifoncih[ls�A]ifias�47� 43*.-/+

H_cabnih)� I + )� [h^�@+� N+� H_cabnih+� .650+� R_ln_\l[n_�
l_mjihm_m� ni� `locncha� m_[mih[fcns�qcnbch�[� >ilh_[h� l[ch�
`il_mn+� Lj+� .5.*.63� ch�H+� H+� Oonnih)� P+� ?+� Sbcngil_)� [h^�=+
?+� ?b[^qc]e)� _^m+� Plijc][f� N[ch`il_mnm7� A]ifias�[h^�
I[h[a_g_hn+� Hih^ih)� Ahaf[h^7� >f[]eq_ff� O]c_hnc`c]+
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H_ijif^)� =+� O+� .626+� Scf^fc`_�i`�I_rc]i7� Pb_�C[g_�>cl^m�[h^�
I[gg[fm+� Him�=ha_f_m)� ?[fc`ilhc[7� Qhcp_lmcns�i`�?[fc`ilhc[�
Ll_mm+

H_p_s)� @+� H+� .654+� O__^�mct_�[h^� `locn*b[h^fcha� n_]bhcko_m�
i`� \cl^m+� =g�J[n� /67� 14.*152+

Hio^[)� O+� I+� .656+� Ll_^[ncih� ch�nb_�^sh[gc]m� i`� m__^�\[hem+
Lj+� /2*2/� ch�I+� =+� H__e)� R+� P+� L[le_l)�[h^�N+� H+� Ocgjmih)
_^m+� A]ifias�i`� Oicf� O__^�>[hem+� O[h�@c_ai)� ?[fc`ilhc[7�
=][^_gc]� Ll_mm� Eh]+

I[l]b)� E+� .660+� Pb_�qbcn_*fcjj_^� L_]][ls+� Lj+� .0*/.� ch�S+�
H+� N+� Kfcp_l)� _^+� Lcam)� L_]][lc_m� [h^�Dcjjim**On[nom� Oolp_s�
[h^�?ihm_lp[ncih� Lf[h+� Cf[h^)� Oqcnt_lf[h^7� EQ?J+

I[s_l)� F+� F+)� [h^�N+�I+� S_nt_f+� .654+� 79N9IIK�G=;9HA%

I[gg[fc[h� Oj_]c_m� /607� .*4+

I]?is)� I+� >+� .651+� O_[mih[f�p[lc[ncih� ch�]iff[l_^�j_]][ls�
big_� l[ha_�om_� ch�?imn[�Nc][+� I+O+� Pb_mcm)� Dog\if^n� On[n_�
Qhcp_lmcns)� =l_[n[)� ?[fc`ilhc[+

Icffce_h)� S+)� [h^�F+�=+� N[nn_l+� .656+� Pb_�p_a_n[ncih�i`� nb_
Efb[�^_�I[l[][7� Bclmn� N_jiln� i`� nb_�R_a_n[ncih� Oolp_s�i`� nb_�
I[l[][�N[ch`il_mn� Llid_]n+� Nis[f� >in[hc][f�C[l^_h)
A^ch\olab)� QG+

Icfnih)� G+� .66-+� =hho[f�giln[fcns�j[nn_lhm�i`� [�g[gg[f�
]iggohcns� ch�]_hnl[f� L[h[g[+� F+� Plij+� A]if+� 37� 160*166+

Ii_a_h\ola)� O+� I+� .661+� O=>=H�L=HIAPPK�O__^*=hcg[f�
Ehn_l[]ncihm+� I+O+� Pb_mcm)� Qhcp_lmcns�i`� Bfilc^[)� Bfilc^[+

Iimeipcnm)� @+� G+� .652+� Pb_�>_b[pcil�[h^�A]ifias�i`� nb_�Pqi�
=g[tihc[h�Pilnicm_m)� /=F;@=CFE=�;9H:FE9HA9�[h^�/=F;@=CFE=�
<=EJA;KC9J9� ch�Jilnbq_mn_lh� >l[tcf+� Lb+@+� @cmm_ln[ncih)�
Qhcp_lmcns�i`� ?bc][ai)� Effchicm+

Iohh)� ?+� =+)� F+� >+� Pbigm_h)� [h^�?+� U[g[mbcn[+� .66-+� =o^o\ih�
Scf^fc`_�N_jiln)� .656*.66-7� 1-1*1.6+

Jiq[e�N+� I+� .66.+� S[fe_l$m�I[gg[fm� i`� nb_�Silf^7� Rifog_�/+�
>[fncgil_7� Fibhm� Dijechm�Qhcp_lmcns� Ll_mm+

Joh_m)� =+� .660+� Qmi�^i�b[\cn[n)� ]igjiln[g_hni�[lcg_hn[l�_�
ila[hct[a[i�mi]c[f� ^_�+J=C=I�:=CO=:KJ@�:=CO=:KJ@� %Llcg[n_m7�
?_\c^[_&+� I+� O+� Pb_mcm)� Qhcp_lmc^[^_�B_^_l[f� ^i� L[ly)� >_f3g)�
L[ly)� >l[tcf+
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Joh_m)� =+)� F+� I+� =sl_m)� O+� I[lnchm)� [h^�F+� Oiot[� _�Ocfp[+�
.655+� Llcg[n_m�i`�Nil[cg[� %>l[tcf&+� >if_nch�^i�Iom_o�
L[l[_hm_�Agcfci�Ci_f^c)� m_lc_�Viifiac[�17� 54*./-+

Ks[g[)� G+� .66.+� O__^�jl_^[ncih�\s�[�?ol]ofcihc^�\__nf_� ih
nb_�^ci_]ciom�j[fg�,@9D9=<FH=9� J=G=BACFJ=%� Llch]cj_m� 027�
.23*.3-+

L_l_m)� ?+� =+� Eh�jl_mm+� ?igjimcncih)� ^_hmcns�[h^�`locncha�
jb_hifias�i`�[l\il_m]_hn�j[fgm� ch�[h�=g[tihc[h�n_ll[� `clg_�
`il_mn+� >cinlijc][+

L_m]_)� ?+� .652+� Kcf� L[fgm� [h^�Knb_l�Kcfm__^m� i`�nb_�=g[tih+
=faih[])� Ic]bca[h7� N_`_l_h]_�Lo\fc][ncihm� Eh]+

Lch[l^)� I+� .660+� Ehj[]nm�i`� mn_g�b[lp_mncha�ih�jijof[ncihm�
i`� Elc[ln_[�^_fnic^_[� %L[fg[_&� ch�[h�_rnl[]ncp_� l_m_lp_�ch�
=]l_)� >l[tcf+� >cinlijc][�/27� /*.1+

Lilnhis)� O+)� [h^�I+� B+� Scfmih+� .660+� O__^�^cmj_lm[f� ]olp_m7�
\_b[pcil� i`� nb_�n[cf�i`� nb_�^cmnlc\oncih+� Apifoncih[ls�
A]ifias�47� /2*21+

N[\chiqcnt)� =+� N+)� [h^�>+� C+� Jinnchab[g+� .653+� A]ifias�[h^�
\_b[pcil� i`� nb_�d[ao[l�  59EJ@=H9�FE;9!� ch�>_fct_)� ?_hnl[f�
=g_lc][+� F+� Viif+� Hih^ih+

N[ffm)� G+)� N+� H+�>liqh_ff�Fl+)� [h^�F+�>[ffio+� .65-
@c``_l_hnc[f�giln[fcns�\s�m_r�[h^�[a_�ch�g[gg[fm)�qcnb
mj_]c`c]� l_`_l_h]_�ni�nb_�mj_lg�qb[f_+� N_j+� Ehn+� Sb[fcha�
?iggcmmcih7� Oj_]c[f� Emmo_�/+

N[h_s)� =+� .66.+� Lf_cmni]_h_�I[gg[fm�[h^�L[f_i]ifias�i`� nb_�
S_mn_lh�=g[tih+� Lb+@+� @cmm_ln[ncih)� Qhcp_lmcns�i`�Bfilc^[)�
Bfilc^[+

Ni\chmih)� F+� C+)� [h^�F+� Acm_h\_la+� .652+� Clioj� mct_�[h^�
`il[acha�b[\cnm�i`� nb_�]iff[l_^�j_]][ls� %P[s[mmo� n[d[]o&� F+�
I[gg[f+� 337� .20*.22+

Ni\chmih)� F+� C+)� [h^�G+� D+� N_^`il^+� .653+� >i^s� mct_)� ^c_n)�
[h^�jijof[ncih�^_hmcns�i`� h_inlijc][f� `il_mn� g[gg[fm+� =g+�
J[n+� ./57� 332*35-+

Niim_p_fn)� P+N+� .6/-+� Pblioab�nb_�>l[tcfc[h�Scf^_lh_mm+� J_q�
Uile+� ?b[lf_m� O]lc\h_lm� [h^�Oihm+

O]bojj)� A+� S+� .66/+� Pb_�F[ht_h*?ihh_ff�gi^_f� `il� nlijc][f�
nl__�^cp_lmcns7� jijof[ncih�cgjfc][ncihm� [h^�nb_� cgjiln[h]_�i`�
mj[nc[f� m][f_+� =g�J[n� .1-7� 2/3*20-+

Ocfp_lg[h�>+S+� .653+� @_hmcns� Amncg[ncih7� Bil� On[ncmnc]m
[h^�@[n[� =h[fsmcm+� ?b[jg[h�[h^�D[ff)� J_q�Uile+� .42�jj+
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Ocfp_lnih)� F+� .656+� Pb_�j[l[^ir�i`� m__^�mct_�[h^�
[^[jn[ncih+� Pl_h^m� ch�A]ifias�[h^�Apifoncih�17� /1*/3+

Ocgjmih)� C+� C+� .65-+� Ojf_h^c^�Emif[ncih+� J_q�D[p_h7� U[f_�
Qhcp_lmcns� Ll_mm

Ocmn)� L+� .656+� L_ojf_g_hn� _n�jb_hifiac_�^_m�j[fgc_lm� _h�
`il_n� aos[h[cm_� %Lcmn_�^_�O[chn� Afc_&+� N_po_�^$A]ifiac_�
%P_ll_�_n� Rc_&+� 117� ..0*.2.+

Ogsnb_)� J+� .645+� Pb_�h[nol[f�bcmnils�i`� nb_�?_hnl[f�
=g_lc][h�[aionc)� -9INGHF;J9�GKE;J9J9%� Ogcnbmihc[h�
?ihnlc\oncihm� ni� Viifias�/247� .*2/+

Ogsnb_)� J+� .656+� O__^�molpcp[f� ch�nb_�j[fg�+IJHF;9HNKD�
6J9E<C=N9EKD(� _pc^_h]_� `il�^_j_h^_h]_�ih� cnm� m__^�^cmj_lm_lm+�
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