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chn_mnch_m)� [h^� chn_l[]ncih� i`�nb_m_� \ci`cfgm� qcnb�[�gc]li\_� jl_p[f_hn� ch� ncf[jc[� b[\cn[nm)�
5Ub_]_^Qc� XiTb_`XY\Q'� Pb_�Jcf_� ncf[jc[� chn_mnch_m� q_l_�jli]_mm_^� `il�lionch_� bcmnifias�
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gc]li\c[f� giljbinsj_m+� Arjimol_� ni�5'� XiTb_`XY\Q� l_p_[f_^� nb[n� cn� cm� [mmi]c[n_^� qcnb�
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gc]li\c[f� _]ifias� [h^� ^sh[gc]m)� [h^� cnm� lif_� ch� b_l\cpiliom� ^ca_mncih)� aon� cggohcns�
[h^� nb_� l_f[ncihmbcj� ni� nb_� gc]li\c[f� jijof[ncih� ch� nb_� [ko[nc]� _hpclihg_hn+
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^c_nm� p[ls� ^_j_h^cha� ih� mj_]c_m� [h^� b[\cn[n)� `lig� ]i[lm_� p_a_n[ncih� ch]fo^cha� al[mm_m

*



[h^�q[n_l�q__^� ni�jbsnijf[henih)� ohc]_ffof[l� [fa[_� [h^�\[]n_lc[� %>iq_h� .65/&+� Pcf[jc[�

[^[jn�q_ff� ni�]igg_l]c[f� j_ff_nct_^� `__^m� %Hip_ff� .656&+� Bls_l�[h^� fc_m�%.64/&� [nnlc\on_�

nb_� bcab� sc_f^m� i`� ncf[jc[� ch� nlijc][f� q[n_l� \i^c_m� ni� nb_cl� [\cfcns� ni� ]ihmog_� nb_�

[\oh^[hn� [h^� bcabfs� honlcnciom� \fo_*al__h� [fa[_+

Pb_�[^[jn[\cfcns� i`�ncf[jc[�b[m� f_^�ni� nb_cl�qc^_mjl_[^� oncfct[ncih� ch�[ko[]ofnol_)� g[echa�

nb_g� [� mj_]c_m� i`�g[dil� _]ihigc]� cgjiln[h]_� %?b[g\_lf[ch� .660)� >[f[lch� [h^� D[nnih�

.646&+� Pcf[jc[� [l_�l[cm_^� ch�^cp_lm_� ]ofnol_� msmn_gm)� omcha�^c``_l_hn� bom\[h^ls� g_nbi^m�

%Hip_ff� .656&+� Pb_� jih^� msmn_g� cm� nb_�gimn� ]iggih� ]ofnol_� msmn_g� jli^o]cha� ncf[jc[�

[n� p[lciom� mni]echa� l[n_m+� Eh� mg[ff� m][f_� _hn_ljlcm_m� qb_l_� ]igg_l]c[f� ^c_nm� [l_�

oh[p[cf[\f_)� om_� i `� ila[hc]� [h^,il� chila[hc]� `_lncfct_lm� [l_� ]iggihfs� jl[]nc]_^+�

B_lncfct_lm� mncgof[n_� `ii^� ]b[chm� nb[n� [l_� `[piol[\f_� ni� ncf[jc[� %D_jb_l� [h^� Lloachch�

.65/&)� [h^� b[p_� \__h� om_`of� ch� chn_al[n_^� m_gc*chn_hmcp_� [ko[]ofnol_+� Pb_� chn_al[n_^�

]ofnol_� ch]iljil[n_m� ncf[jc[�jli^o]ncih� ch�inb_l�p[lciom�[alc]ofnol[f� []ncpcnc_m)� ]iggihfs�

jl[]ncm_^� [n� mo\mcmn_h]_� jli^o]ncih� f_p_fm� %Cij[f[elcmbh[h� .655)� I[ha*ogjb[h� [h^�

=l]_� .655&+� Pb_� _``c]c_hn� ]ihp_lmcih� i`�^cp_lm_� `ii^m� ni� bcab� ko[fcns� jlin_ch� g[e_�

ncf[jc[� [�p[fo[\f_� `ii^� miol]_� ch�g[hs� nlijc][f� ]iohnlc_m� %F[oh]_s� [h^� Nimm� .65/&+� Eh�

hih� chn_hmcp_� ]ofnol_� msmn_gm)� nb_� mni]echa� l[n_m� l_g[ch� fiq� [m� nb_� `cmb� l_fs� ih� nb_�

h[nol[f� `__^� `il� ]igjf_n_� honlcncih+� Pbioab� nb_� f_p_f� i`�jli^o]ncih� ch� nb_m_� msmn_gm�

cm� fiq)� nb_s� l_g[ch� [jjlijlc[n_� ^o_� ni� nb_cl� momn[ch[\cfcns� jlcg[lcfs� [mmi]c[n_^� qcnb� nb_�

fcgcn_^� chcnc[f� ][jcn[f� ionf[s+� Diq_p_l)� [m� nb_�h[nol[f� `__^� cm�l_jf[]_^� qcnb� bcab�ko[fcns�

mojjf_g_hn[f� `__^)� nb_� mni]echa� l[n_m� ch]l_[m_� mo\mn[hnc[ffs+

Pcf[jc[� jifs]ofnol_� msmn_gm)� qb_l_� ^c``_l_hn� mj_]c_m� [l_� l[cm_^� nia_nb_l� ni� _rjficn



`__^cha� msh_lacmgm)� b[p_�\__h�mo]]_mm`of)� j[lnc]of[lfs� ch�]ig\ch[ncih�qcnb�][lj�%D_jb_l�

[h^� Lloachch� .65/&+� Diq_p_l)� chn_hmcp_� jifs]ofnol_� cm� fcgcn_^� \s� l_kocl_g_hn� `il�bcab�

ko[fcns� `__^� chmn_[^� i `�h[nol[f� `__^m� qbc]b� [l_� ]b_[j_l� [h^� gil_� [jjlijlc[n_� ch�g[hs�

lol[f� fi][ncihm� %D_jb_l� [h^� Lloachch� .65/)� ?i]b_� .65/&+

Pcf[jc[� [l_� `[mn� aliqcha� `cmb� nb[n� l_mcmn� g[hs� ^cm_[m_m+� Hiq� f_p_fm� i `� j[l[mcnc]�

ch`_]ncihm� mo]b� [m� nlc]bi^chc^m)� =SXdXi_`XdXYbYec%� [h^� cgg[nol_� mn[a_m� i `�`foe_m� b[p_�

\__h� c^_hnc`c_^� ch� ]ofnol_^� ncf[jc[� qcnbion� mcahc`c][hn� giln[fcnc_m� %Jao_ha[� .655)�

Ni\_lnm� [h^� Oigg_lpcff_� .65/&+� >[]n_lc[f� j[nbia_hm� g[chfs)�5Ub_]_^Qc� XiTb_`XY\Q%�

gsri\[]n_lc[� [h^�9TgQbTcYU\\Q� dQbTQ%� b[p_� \__h� [mmi]c[n_^� qcnb� ncf[jc[�gil\c^cns� [h^�

giln[fcns)� _mj_]c[ffs� ch� mnl_mm_^� `cmb� %Hcabnh_l� _n� [f� .655&+

*'+� 5UZRUWX]

?oll_hn� mno^c_m� ch�gc]li\cifias� mbiq� nb[n� ch� h[nol[f� jijof[ncihm� gimn� gc]li\_m� aliq�

ch�]ifihc_m� nb[n�^_p_fij� [m�\ci`cfgm� %?imn_lnih� _n�[f� .65.)� .654)� Gbiols� [h^�?imn_lnih�

.66.)� I[lmb[ff� .66/&+� >ci`cfgm� [l_� ]igjim_^� i `� gc]liila[hcmgm� ila[hct_^� ch�

bs^l[n_^)� pcm]iom�_rijifsm[]]b[lc^_� g[nlc]_m� %?b_ha�_n�[f� .65.&)� nb[n�jligin_� \[]n_lc[f�

molpcp[f� \s� `[]cfcn[ncha� honlc_hn� [h^� `l__� l[^c][f� nl[jjcha)� [h^� \s� jlin_]ncha� \[]n_lc[�

[a[chmn� [hncgc]li\c[f� chmofnm� mo]b� [m� [hnc\i^c_m)� [hnc\cinc]m� [h^� \[]n_lcijb[a_m�

%?imn_lnih� _n� [f� .654&+� Pb_� ncf[jc[äm� q[lg� b[\cn[n� cm� ]ih^o]cp_� ni� gc]li\c[f� aliqnb�

%I]Icff[h� [h^� O[hno]]c� .66-&�qbc]b�]ihmncnon_m� [�g[dil�]igjih_hn� i`�_onlijbc]�q[n_l�

\i^c_m� [h^� jf[sm� [h� cgjiln[hn� lif_� ch� nb_� `ilg[ncih� i `�nb_� ^_nlcnom+� Pb_� ^_nlcnom� cm� [h�

cgjiln[hn� `ii^�miol]_� `il�mig_� ncf[jc[�mj_]c_m� ch�nb_�h[nol[f�_]imsmn_gm� %>iq_h� .65/&+



Och]_� nb_� [ko[nc]� fc`_� chn_l[]nm� ]fim_fs� qcnb� gc]li\_m)� [� mocn[\f_� \[m_� _rcmnm� ch� nb_m_�

_]imsmn_gm� `il� ^_p_fijg_hn� i`�\ci`cfgm+

>ci`cfgm� [l_� [mmi]c[n_^� qcnb�gimn� [ko[nc]� [hcg[f� mol`[]_m+� Pb_�go]imo\mn[h]_m� `ilg�

[�g[dil� ]igjih_hn� i`�nb_� \ci`cfgm� [h^� [l_� [mmi]c[n_^� qcnb�g[hs� `cmb� ncmmo_m� ch]fo^cha�

nb_� mech� %Lc]e_lcha� [h^�I[]_s� .644)� V[]]ih_� .650&+� Pb_m_� go]imo\mn[h]_m� g[s� [c^�

nb_� fi]igincih� i`� `cmb� nblioab� nb_� [ko[nc]� _hpclihg_hn� \s� fo\lc][ncha� i`� nb_� mech�

%Nim_h� [h^� ?ig`il^� .64.&+� Pb_� go]imo\mn[h]_m� [l_� []ncp_� ch� bimn� jlin_]ncih� \s�

jlipc^cha� mcn_m� `il� p[lciom� cggoh_� [h^� hih*cggoh_� l_[]n[hnm� mo]b� [m� [hnc\i^c_m� il�

fsmitsg_m� %Bf_n]b_l� [h^� Sbcn_� .640)� Bf_n]b_l� [h^� Cl[hn� .636&+� Eh� \inb� nb_� mech� [h^�

acffm)� nb_� go]imo\mn[h]_m� g[s� \_� chpifp_^� ch� nl[jjcha� i`�g_n[fm� %D[h^s� _n� [f� .656&+�

Pb_� go]imo\mn[h]_m)� qbc]b� _rcmn� [n� nb_� chn_l`[]_� i`� nb_� `cmb� acffm� [h^� nb_� _hp_fijcha�

[ko[nc]� _hpclihg_hn)� jf[s� [h� cgjiln[hn� lif_� ch� imgil_aof[ncih� %D[h^s� _n� [f� .656&� \s�

`[]cfcn[ncha� [ggihc[� [h^� ?Kd� _r]l_ncih� %Slcabn� _n� [f� .656&+

Pb_� chn_mnch[f� go]iom� f[s_l� ch� g[hs� [hcg[fm� jlipc^_m� [h� _]ifiac][f� hc]b_� %Dimechm�

.651&� mocn[\f_� `il�nb_�^_p_fijg_hn� i`�\ci`cfgm� %?imn_lnih� _n�[f� .654&+� Eh� nbcm� hc]b_� nb_�

gc]liila[hcmgm� chn_l[]n� ]fim_fs� qcnb�ih_� [hinb_l)� [h^�qcnb� nb_�go]iom� f[s_l� %Dimechm�

.651&+

=h� cgjiln[hn� `oh]ncih� i `� nb_� go]om� cm� jlin_]ncih� i`� nb_� oh^_lfscha� ^_fc][n_� go]im[�

`lig� g_]b[hc][f� [h^� ]b_gc][f� ^[g[a_� `lig� nb_� ^ca_mncp_� m_]l_ncihm� %J_onl[� .651&)�

Pb_�gc]li\_m� ch� nb_� ncf[jc[äm� chn_mnch[f� _hpclihg_hn� g[s� jf[s� [�lif_� ch� nb_� honlcncih� i`�

nb_� bimn� %>iq_h� .65/&+� Ic]li\c[f� []ncpcns� ih� ila[hc]� g[nn_l� ch� nb_� ncf[jc[� chn_mnch_m�

g[s� jlipc^_� [� g_]b[hcmg� `il� ^_al[^[ncih� i`� ]igjf_r� mo\mn[h]_m� ni� `ilgm� nb[n� [l_



[p[cf[\f_� ni� nb_� bimn+� Diq_p_l)� nb_� []]_mm� i`�nb_� _ria_hiom� gc]li\_m� ni� nb_� chn_mnch[f�

_hpclihg_hn� g[s� \_�chbc\cn_^� \s� nb_� fiq�jD� ch�nb_� mnig[]b+� Iilc[ns� %.640&� _rjf[ch_^�

nb_� m[`_� j[mm[a_� i `� cha_mn_^� g[n_lc[f� nblioab� nb_� mnig[]b� i `� C'� ^Y\_dYSec'� Kh_�

g_]b[hcmg� _rjim_m� nb_� cha_mn[� qbc]b� ch]fo^_m� gc]li\_m)� ni� nb_� fiq� jD� _hpclihg_hn�

ch� nb_� mnig[]b)� qbcf_� [� m_]ih^� lion_�g[e_m� [�^cl_]n� nl[hmcncih� `lig� nb_� i_mijb[aom� ni�

nb_� jsfilc]� doh]ncih� qcnbion� _rjimol_� ni� fiq�jD+� Pbcm�g_]b[hcmg� jlipc^_m� [�]ih^ocn�

ni� gc]li\_m� ni� \sj[mm� nb_� b[lmb� a[mnlc]� _hpclihg_hn)� ni� nb_� chn_mnch_m� qb_l_� nb_s� g[s�

jf[s� [� lif_� ch� nb_� ^ca_mncp_� jli]_mm+� Kh]_� ch� nb_� chn_mnch_m)� nb_� gc]li\_äm� pc[\cfcns� cm�

]b[ff_ha_^� \s� nb_� jl_m_h]_� i `� jlin_ifsnc]� _htsg_m� %>iq_h� .65/&+� Kla[hct[ncih� i `�

gc]liila[hcmgm� chni� \ci`cfgm� g[s� _hb[h]_� \[]n_lc[f� jlin_]ncih� [h^� _rcmn_h]_� ch� nb_�

bimncf_� chn_mnch[f� _hpclihg_hn+

Pb_� m[g_� g_]b[hcmg� nb[n� [ffiqm� m[`_� j[mm[a_� i `� nb_� gc]li\_m� nblioab� nb_� mnig[]b)�

g[s� [fmi� j_lgcn� j[nbia_hc]� \[]n_lc[� []]_mm� ni� nb_� chn_mnch_m+� =giha� j[nbia_dcm� i`�

mcahc`c][h]_� cm� 5Ub_]_^Qc� XiTb_`XY\Q� qbc]b� cm� o\ckocniom)� [h^� cm� ]ihmc^_l_^�

[oni]bnbihiom� chb[\cncha� gimn� [ko[nc]� _hpclihg_hnm� %=ff_h� _n� [f� .650)� =omnch� [h^�

=omnch� .654)� D[t_h� _n� [f� .645&+� Dmo� _n� [f� %.65.)� .652&� moaa_mn_^� nb[n� nb_� [\cfcns� i`�

5'� XiTb_`XY\Q� ni� oncfct_� [�^cp_lm_� l[ha_� i`�][l\ibs^l[n_� [h^�jlin_ifsnc]� mo\mnl[n_m� [c^m�

cnm�molpcp[f� ch�[ko[nc]� [h^�inb_l� _hpclihg_hnm+� 5'� XiTb_`XY\Q� jimm_mm_m� p[lciom� `[]nilm�

nb[n� _hb[h]_� ]ifihct[ncih� %F[h^[� _n� [f� .66.&� ch]fo^cha�go]in[]nc]� l_mjihm_m� %D[t_h� _n�

[f� .65/&+� 5'� XiTb_`XY\Q� cm�[mmi]c[n_^� qcnb�^cm_[m_m� ch�g[hs� mj_]c_m� %Giee[� _n�[f� .66.)�

Hfi\l_l[� [h^� C[]on[h� .654)� Gb[l^ilc� [h^� B[cmn_ch� .655&� [h^� ][om_m� m_jnc][_gc[� ch�

ncf[jc[� %Hcabnh_l� _n� [f� .655)� Ni\_lnm� [h^� Oigg_lpcff_� .65/&+� Pb_� lif_� i `� nb_� f[la_



gcr_^� jijof[ncih� i`� gc]liila[hcmgm� ch� nb_� ncf[jc[� chn_mnch_m� b[m� hin� \__h� `offs�

chp_mnca[n_^)� h_cnb_l� b[m� nb_� `off� jli`cf_� i`�nb_� `oh]ncihm� i`�nb_� go]om+

"!$� )=.=;� .869870,<� 37� <20� 37<0;<37,5� -381356;!

Pcc_�go]iom� f[s_l�ch�nb_�a[mnlichn_mnch[f� nl[]n�jlipc^_m� [�mcn_� `il�]ih]_hnl[ncih� i`�D?K,�

g[chn[chcha� [� ^c``omcih� \[llc_l� nl[j� `il� nb_� ]ih]_hnl[ncih)� l_`f_]n_^� ch� nb_� ^c``_lcha�

jD� [\ip_� [h^� \_fiq� nb_�go]iom� f[s_l� ch� nb_� fogch[f� _hpclihg_hn� i`�nb_� mnig[]b� [h^�

nb_� ojj_l� chn_mnch_m� %Scffc[gm� [h^� Polh\_la� .65-)� .65.&+� Pb_� go]iom� f[s_l� [fmi�

jlipc^_m� [�bcabfs� m_f_]ncp_� chn_l`[]_� \_nq__h� nb_� fog_h� [h^� _jcnb_fc[f� mol`[]_� %I[hnf_�

[h^� =ff_h� .656&)� nb[n� [ffiqm� []]_mm� `il� honlc_hnm� \on� jl_p_hnm� nirchm� [h^� mig_�

ila[hcmgm� `lig� l_[]bcha� nb_� go]im[f� mol`[]_� %Bilmnh_l� _n� [f� .651&+

C[mnlichn_mnch[f� go]om� ch�g[gg[fm� ]ihmcmnm� i`�[� ]igjf_r� bs^l[n_^� g[nlcr� %>iff[l^� _n�

[f� .653)�=ff_h� .651&+� Pb_�g[dil� ]igjih_hnm� i`�nb_�g[nlcr� [l_�go]chm)� qbc]b�[l_� f[la_�

gif_]of[l� q_cabn� afs]ijlin_chm� %Bilmnh_l� _n� [f� .651&)� [h^� fcjc^m� %Ofigc[hs� [h^�

Ofigc[hs� .651&+

Pb_� jifsg_lc]� go]chm� i`�g[gg[fm� l[ha_� ch�gif_]of[l� q_cabn� `lig� /r.-Y� ni� .2r.-$ä�

qcnb�[h�[p_l[a_� i`�/r.-'�%=ff_h� .65.)� .6518� Bilmnh_l� _n� [f� .651&+� Pb_�go]chm� ]ihn[ch�

3-*5-"� ][l\ibs^l[n_� qbc]b� _rcmnm� [m� b_rim[gch_� moa[lm� ]ip[f_hnfs� \ioh^� ni� p[lscha�

[giohnm� i `�jlin_ch� [h^� fcjc^� %>[h]li`n� [h^�?iie� .651&+� Pb_m_� b_rim[gch_� moa[lm� [l_�

J*[]_nsca[f[]nim[gch_)� J*[]_nsfafo]im[gch_)� a[f[]nim_)� `o]im_� [h^� mc[fc]� []c^m� %J*�

[]_nsf,J*afs]iffsf� h_ol[gchc]� []c^&�%J_onl[�[h^�Bilmnh_l� .653)�I[hnf_�[h^�=ff_h� .656&+�

Pb_m_� gihim[]]b[lc^_m� `ilg� nb_� \[mcm� i`� ifcaim[]]b[lc^_� nb[n� ch� nolh� g[e_� oj� nb_



]b[chm� nb[n� [l_� fche_^� hih� ]ip[f_hnfs� ni� g[e_� nb_� go]iom� a_f� %J_onl[� .651&+� Pb_�

j_lgon[ncihm� i`�nb_� ^c``_l_hn�gihim[]]b[lc^_� \ocf^cha� \fi]em)� jl_m_h]_� [h^� fi][ncih� i`�

[]c^� l[^c][fm� l_mofn� ch� nb_� p[lc[ncih� ch� go]om� ]igjimcncih� ch� ^c``_l_hn� l_acihm� i`�

a[mnlichn_mnch[f� nl[]nm� [h^� ch�^c``_l_hn�mj_]c_m� %N_c`_f� [h^�Pl[pcf� .646)�I[hnf_� [h^�=ff_h�

.656)� Cl[o� _n� [f� .66/&+� Hcjc^m� ]ihmncnon_� nb_� inb_l� g[dil� ]igjih_hn� i`� nb_� go]chm�

%Ofigc[hs� [h^� Ofigc[hs� .651&� [h^� ch`fo_h]_� nb_� pcm]imcns� [h^� _f[mnc]cns� qbc]b� ch� nolh�

ch`fo_h]_m� j_lg_[\cfcns� %Gidcg[� _n� [f� .65.&+� Eh� nb_� chn_mnch_m)� nb_�g[dil� fcjc^m� [l_� nb_�

h_onl[f� fcjc^m� [h^� jbimjbifcjc^m� %J_onl[� .651&+

Pb_� ]ihmncno_hn� ]igjimcncih� i`�go]chm� cgj[lnm� [� ^c``_l_hnc[f� l_[]ncih� ih� nb_� go]om�

`lig� p[lciom� ^s_m+� ?ihm_ko_hnfs)� bcmni]b_gcmnls� cm� [�om_`of� niif� ch� ][n_ailct[ncih� i`�

go]ijifsm[]]b[lc^_m� %D[llcm� .640&)� Io]ijifsm[]]b[lc^_m� b[p_� \__h� ][n_ailct_^� chni�

[]c^c]� go]chm� qbc]b� b[p_� mocjb[n_^� il� ][l\irsf[n_^� []c^� l[^c][fm� [h^� h_onl[f� go]chm�

nb[n� f[]e� nb_m_� l[^c][fm� %>[h]li`n� [h^� ?iie� .651&+� Pb_� go]ijifsm[]]b[lc^_m� [l_�

h_a[ncp_fs� ]b[la_^� ^o_� ni� nb_cl� mc[fc]� []c^�[h^�_mn_l� mofjb[n_� l_mc^o_m)� [h^� [�h_n� _r]_mm�

i`� h_a[ncp_fs� ]b[la_^� [gchi� []c^m� %>[h]li`n� [h^� ?iie� .651&+� Pb_� ][ncih� nl[jjcha�

jlij_lns� i `�\ci`cfgm� cm� [nnlc\on[\f_� ni� nbcm� h_n� ]b[la_� %?imn_lnih� _n� [f� .654&+� Io]om�

bcmni]b_gcmnls� cm� cgjiln[hn� ch� c^_hnc`c][ncih� i`�go]chm� ch�^c``_l_hn� mj_]c_m� [h^�[l_[m� i`�

nb_� chn_mnch_m+� Pb_� jbsmcifiac][f� mcahc`c][h]_� i`�nb_� bcmni]b_gc][f� p[lc[ncih� i`�go]om�

ch� nb_� chn_mnch[f� nl[]n� cm� hin� q_ff� oh^_lmnii^)� nbioab� Cl[o� _n� [f� %.65/&� moaa_mn_^� nb_�

jl_m_h]_� i `�h_onl[f� go]ijifsm[]]b[lc^_m� ]iof^�\_� l_f[n_^� ni� ][l\ibs^l[n_� ^ca_mncih+

Eh� p_ln_\l[n_m� go]om� cm� mshnb_mct_^� ch� [h^� m_]l_n_^� ihni� nb_� fogch[f� mol`[]_� \s� nb_�

ai\f_n� ]_ffm� %B[q]_nn� .653&+� Pb_�go]om� jlin_chm� [l_� mshnb_mct_^� ch� nb_�]cmn_g[_� i`�nb_



lioab�_h^ijf[mgc]� l_nc]ofog� [h^�nb_h�mocjb[n_^� [h^�afs]imsf[n_^� ch� nb_�Cifac� ]cmn_lh[_�

%C[onbc_l� [h^� H[h^cm� .64/&+� Pb_s� [l_� nb_h� j[]e[a_^� chni� al[hof_m� qbc]b� gcal[n_� ni�

nb_� fogch[f� mol`[]_� `il� m_]l_ncih� %I[hnf_� [h^� =ff_h� .656&+

*'-� DM^UZYMWQ� MYP� BNVQO^U`Q]

Pb_�^_]fchcha� mni]em� `lig�qcf^� `cmb_lc_m� [h^�[�bcab_l�^_g[h^� `il�jlin_ch�^c_nm� `lig� nb_�

aliqcha� bog[h� jijof[ncih� ]b[ff_ha_m� [ko[]ofnol_� ni� g__n� nb_� mbiln`[ff� %?b[g\_lf[ch�

.660&+� Eh� =`lc][� [h^� inb_l� nlijc][f� ]iohnlc_m)� nb_� gimn� _pc^_hn� _``iln� cm� jligincih� i`�

mg[ff*m][f_� ]iggohcns� \[m_^)� chn_al[n_^� mo\mcmn_h]_� [ko[]ofnol_� msmn_gm+� Pb_m_�

msmn_gm� b[p_� nb_� g[dil� [^p[hn[a_� i`� ch]iljil[ncha� [ko[]ofnol_� chni� jl__rcmncha�

[alc]ofnol[f� []ncpcnc_m� nb_l_\s� _hb[h]cha� _h_las� l_]s]fcha+

Pcf[jc[� [l_� [� g[dil� mj_]c_m� om_^� ch� [ko[]ofnol_)� g[chfs� ^o_� ni� _``c]c_hn� om_� i`� `__^m�

`lig� ^cp_lm_� miol]_m)� `[mn� aliqnb)� l_mcmn[h]_� ni� ^cm_[m_� [h^� _[ms� g[h[a_g_hn+� Pbom)�

ncf[jc[� [l_� [\f_� ni� ]ihmog_� p[lciom� fiq� p[fo_� `ii^m� [h^� ]ihp_ln� nb_g� ni� bcab� ko[fcns�

jlin_ch� %Hip_ff� .656&+� Pcf[jc[� [l_� [fmi� p_ls� b[l^s� `cmb� nb[n� [l_� nif_l[n_� g[hs� ^cm_[m_m+�

Pb_� ^_p_fijg_hn� i `�ncf[jc[�]ofnol_�ih�[h� chn_hmcp_� f_p_f�g[s� l_mofn� ch� ch]l_[m_^� ^cm_[m_�

jl_p[f_h]_+� Ni\_lnm� [h^� Oigg_lpcff_� %.65/&� moaa_mn_^� nb[n� nb_� ]oll_hnfs� fiq

jl_p[f_h]_� i`� ch`_]nciom� ^cm_[m_� ch� ncf[jc[� g[s� \_� [nnlc\on_^� ni� fiq� chn_hmc`c][ncih� i`�

nb_cl� ]ofnol_� [h^Wil� j_lb[jm� ch[^_ko[n_� mno^s+

Pb_� g[ch� i\d_]ncp_� i`� nb_� jlid_]n� cm� ni� ^_gihmnl[n_� nb_� jl_m_h]_� i`� \ci`cfgm� ch� nb_�

chn_mnch_m� i `� nb_� Jcf_� ncf[jc[� "CbU_SXb_]Yc� ^Y\_dYSec#'� Pbcm� l_kocl_^� nb_� ^_p_fijg_hn�

i `� n_]bhcko_m� nb[n� [ffiq_^� ^cl_]n� _r[gch[ncih� i`� gc]liila[hcmgm� ch� nb_cl� h[nol[f



_]imsmn_g+� Bclmn)� nb_� giljbifias� i`� nb_� chn_mnch_m� i`�Jcf_� ncf[jc[� "C'� ^Y\_dYSec#� q[m�

mno^c_^� ni� jlipc^_� [h� oh^_lmn[h^cha� i`�nb_� mnlo]nol_� nb[n� \ci`cfg� qiof^� \_� [mmi]c[n_^�

qcnb+� Sile� nb_h� `i]om_^� ih� ^_gihmnl[ncih� i`�[� \ci`cfg� ch� ncf[jc[+� Pb_� jlid_]n� q[m�

]ih]fo^_^� \s� chp_mnca[ncih� i`� nb_� chn_l[]ncih� i`� nb_� \ci`cfg� qcnb� 5'� XiTb_`XY\Q%� [�

gc]li\_� j[nbia_hc]� ni� ncf[jc[� [h^� jl_m_hn� \inb� ch� nb_� `l_mb� q[n_l� [h^� chn_mnch[f�

_hpclihg_hn+



*'/� E_XXM\c� ZR�^TQ� C\ZVQO^i]� ZNVQO^U`Q]'

.+� Ehp_mnca[ncih� i`� nb_� giljbifias)� bcmnifias� [h^� go]om� bcmni]b_gcmnls� i`� nb_�

chn_mnch_m� i`�Jcf_� ncf[jc[� kCbU_SXb_]Yc� ^Y\_dYSec#'

/+� Amn[\fcmbg_hn� i`� [� jlini]if� `il� jl_m_lp[ncih)� [h^� ^_gihmnl[ncih� i`�\ci`cfg� ch�

Jcf_� ncf[jc[� %K+� ^Y\_dYSec#� chn_mnch_m� omcha� jifs]fih[f� [hncgo]om� m_log+

0+� Ehp_mnca[ncih� i`�nb_� l_f[ncihmbcj� \_nq__h�5%� XiTb_`XY\Q� [h^�nb_� chn_mnch[f� \ci`cfg�

i`�nb_� Jcf_� ncf[jc[� "C'� ^Y\_dYSec#� omcha� gihi]fih[f� [hnc\i^c_m+

.-



+'� @Z\[TZWZSc� MYP� TU]^ZWZSc� ZR�AUWQ� ^UWM[UM� @*:08.2:863;� 7358<3.=; � UY^Q]^UYQ]'

+'*� <Y^\ZP_O^UZY

+'j'*� 7USQ]^U`Q� ]c]^QX]

Pb_� ^ca_mncp_� msmn_g� jlipc^_m� nb_� g_[hm� `il� []koclcha� `ii^� ila[hcmgm� h__^_^� `il�

_h_las+� Pi� []bc_p_� nb[n� joljim_)� nbcm� msmn_g� jlipc^_m� nb_� g_]b[hcmgm� `il� nb_�

cha_mncih)� ^ca_mncih)� [h^� [\miljncih� i`�nb_� `ii^� [h^� nb_� `ilg[ncih� [h^� _a_mncih� i`�nb_�

q[mn_� `[_][f� mo\mn[h]_m� %S[fe_l� .654)� S`c_[n_l� _n� [f� .654&+� Pb_� ^ca_mncp_� msmn_gm�

l[ha_� `lig� nb_� mcgjf_mn� `ilg� [mmi]c[n_^� qcnb� nb_� jliniti[hm)� g[le_^� \s� nb_� [\m_h]_�

i`�[�aon)� [h^� ]b[l[]n_lct_^� \s� nb_�gip_g_hn� i`�gif_]of_m� []limm� nb_� \i^s�q[ff)� ni� nb_�

ila[hcmgm� nb[n� b[p_� [� j_lg[h_hn� aon� qbc]b� b[m� _pifp_^� l_acih[f� mj_]c[fct[ncih�

%S_\mn_l� [h^�S_\mn_l� .641&+� Oj_]c[fct[ncihm� ch]fo^_� nb_�gionb)� jb[lshr)� i_mijb[aom)�

mnig[]b� [h^� nb_� chn_mnch_m+

Pb_� _pifoncih� i`� nb_� ^ca_mncp_� msmn_g� cm� ch`fo_h]_^� \s� p[lciom� `[]nilm� ch]fo^cha� nb_�

[hcg[fäm� ^c_n)� g_n[\ifc]� l[n_� [h^� mct_� %S[fe_l� .644&+� Pb_� `[]nilm� f_[^� ni� mj_]c[fct_^�

giljbifias� l_`f_]n_^� ch� nb_� ]igjf_rcns� i`�aon� mnlo]nol_� [h^� `oh]ncih� %Iilnih� .646&+�

?ihm_ko_hnfs)� fch_m� i`� ^cpcmcih� ]ill_mjih^cha� ni� honlcncih� [h^� `__^cha� b[\cnm� i]]ol�

mbiqcha� [h�_pifoncih[ls� ]ihp_la_h]_)� nb[n�]limm_m� ^c``_l_hn�jbsfia_h_nc]� ]f[mmc`c][ncihm�

%S_\mn_l� [h^� S_\mn_l� .641&+� Pb_m_� ^cpcmcihm� ch]fo^_� b_l\cpil_m)� ighcpil_m)�

][lhcpil_m+� Pb_� b_l\cpil_m� [h^� ighcpil_m� b[p_� ^ca_mncp_� msmn_gm� `offs� [^[jn_^� ni�

\ofes� [h^� gil_� _[mcfs� i\n[ch_^� jf[hn� ^c_n)� qcnb� [� f[la_� ch^ca_mnc\f_� ]igjih_hn+�

I_[hqbcf_� nb_� ][lhcpil_m� fcp_� ih� gil_� ]ih]_hnl[n_^� [h^� _]ihigc]� ^c_n� cha_mn_^� [n

..



fiha_l� chn_lp[fm+� Pb_� mol`[]_� [l_[� ni� pifog_� l[nci� chn_ll_f[n_m� ]fim_fs� qcnb� nb_�

g_n[\ifc]� l[n_)� qcnb� bcab_l� l[ncim� [mmi]c[n_^� qcnb� f[la_l� honlc_hn� l_kocl_g_hnm+� Pb_�

bcab_l� nb_� g_n[\ifc]� l[n_� nb_� `[mn_l� nb_� `ii^� cm�oncfcm_^� [h^� nb_� miih_l� l_jf_hcmbg_hn� cm�

l_kocl_^+

+'*'+� 6ZX[M\M^U`Q� UY^Q]^UYMW� XZ\[TZWZSc

Eh�gimn�p_ln_\l[n_m� nb_� chn_mnch_m� [l_� nb_� jlcg[ls� mcn_m� `il�^ca_mncih)� [\miljncih� i `�`ii^�

[h^�`ilg[ncih� i`�`_]_m� %G[jiil� _n�[f� .642)�=h^_lmih� .66.&+� Eh� nb_� chn_mnch_m)� ^ca_mncih�

i `� ][l\ibs^l[n_m)� jlin_chm� [h^� fcjc^m� i]]olm� \s� l_^o]ncih� ni� mcgjf_l� ohcnm� nb[n� [l_�

[\mil\_^� chni� nb_� \i^s� ncmmo_m� %Onchmih� [h^� ?[fbioh� .660&+

Pb_� chn_mnch_� cm�[�no\of[l�ila[h�qbim_� f_hanb�p[lc_m�\_nq__h� [hcg[fm)� ]igg_h]_m� [n�nb_�

jsfilc]� doh]ncih� i`�nb_� mnig[]b� [h^� _rn_h^m� ni� nb_� [h[f� ij_hcha� %L[nn� [h^� L[nn� .636&+�

Pb_� chn_mnch[f� q[ff� cm� mnlo]nol_^� ch� ]ih]_hnlc]� f[s_lm)� qcnb� nb_� nohc][� go]im[� `ilgcha�

nb_� chh_lgimn� f[s_l+� Pb_� f[gch[� _jcnb_fc[fcm� go]im[� ]ihmcmnm� i`� [� mcgjf_� ]ifogh[l�

_jcnb_fcog� qcnb� [h� oh^_lfscha� f[gch[� jlijlc[� ]ihmcmncha� i`�[� fiim_� `c\liom� ]ihh_]ncp_�

ncmmo_� qbc]b� ]ihn[chm� \fii^� [h^� fsgjb[nc]� p_mm_fm+� ?b[l[]n_lcmnc]� i`�nb_� g[gg[fc[h�

go]im[� [h^� mo\go]im[� [l_� ]cl]og`_l_hnc[f� jfc][ncihm)� l_`_ll_^� ni� [m� jfc][_� ]cl]of[l_m�

il� R[fp_m� i `�G_l]elcha� %B[q]_nn� .653&+

Pb_� nohc][� mo\go]im[� `ilgm� nb_� m_]ih^� f[s_l� i`�nb_� chn_mnch[f� q[ff� [h^� fc_m� \_fiq� nb_�

go]im[� %Onchmih� [h^� ?[fbioh� .660&+� Hce_� nb_� f[gch[� jlijlc[)� nb_� mo\go]im[f� f[s_l� cm�

[� p_ls� p[m]of[lct_^)� `c\liom� ]ihh_]ncp_� ncmmo_� f[s_l+� L_lcjb_l[f� ni� nb_� mo\go]im[� fc_m�

nb_� nohc][�gom]of[lcm� g[^_� i`�nqi� mgiinb� gom]f_� f[s_lm+� Pb_� chh_l� i`�nb_m_� f[s_lm� cm

./



nb_� ]cl]of[l� gom]f_� f[s_l)� ]ip_l_^� \s� [h�ion_l� fihacno^ch[f� f[s_l+� Pbioab� nb_m_� f[s_lm�

b[p_� mfcabn� ch^_j_h^_hn� ]ihnlif)� nb_s� [l_� l_aof[n_^� \s� nb_� [onihigc]� h_lpiom� msmn_g+�

Iimn� gom]f_� ]_ffm� [l_� chh_lp[n_^� \s� jimna[hafcihc]� msgj[nb_nc]� `c\l_m)� qbcf_�

jl_a[hafcihc]� j[l[msgj[nb_nc]� `c\l_m� n_lgch[n_� ch�nb_�gs_hn_lc]� [h^�mo\go]im[f� a[hafc[�

fscha� \_nq__h� nb_� gom]f_� f[s_lm� [h^� \_nq__h� nb_� mo\go]im[� [h^� gom]of[lcm�

l_mj_]ncp_fs� %S_\mn_l� [h^� S_\mn_l� .646&+� Pb_� nohc][� gom]of[lcm� cm� ]ip_l_^� \s� nb_�

nohc][� m_lim[+

Pb_� `iol*f[s_l_^� mnlo]nol_� i `� nb_� chn_mnch_m� cm� ]iggih� ni� [ff� p_ln_\l[n_m)� nbioab�

^c``_l_h]_m� i]]ol� \_nq__h� ^c``_l_hn� [hcg[f� aliojm� ih� nb_� _r[]n� mj_]c`c][ncihm� %S[fe_l�

.654&+� Eh� g[gg[fm)� nb_� mg[ff� [h^� f[la_� chn_mnch_m� [l_� ^cmnch]nfs� ^_g[l][n_^� %Iilnih�

.646&+� Pb_� mg[ff� chn_mnch_� ch� nolh� cm�^c``_l_hnc[n_^� chni� nb_� ^oi^_hog)� d_dohog)� cf_og+�

Pb_� ^oi^_hog� qbc]b� cm� gimn� jlircg[f� cm� ^cmnchaocmb_^� \s� jl_m_h]_� i `�go]om� [h^�

jlin_ifsnc]� _htsg_�m_]l_ncha�>lohh_läm�af[h^m�fi][n_^� ch�nb_�mo\go]im[� %B[q]_nn� .653&+�

Pb_� d_dohog� [h^� nb_� cf_og� b[p_� hi� >lohh_läm� af[h^m)� nbioab� nb_� f[nn_l� b[p_� gil_�

ai\f_n� ]_ffm� [h^� mg[ff_l� pcffc� nb[h� nb_� `ilg_l+� Pb_� ][_]og� cm� `ioh^� [n� nb_� doh]ncih�

\_nq__h� nb_� mg[ff� [h^� nb_� f[la_� chn_mnch_)� [h^� cm�[mmi]c[n_^� f[la_� [giohnm� i`�fsgjb[nc]�

ncmmo_� [h^�ai\f_n�]_ffm+� Pb_� f[la_� chn_mnch_� b[m�[�f[la_l�^c[g_n_l�\on�b[m�hi�pcffc)� nbioab�

fiha� no\of[l� af[h^m� nb[n� m_]l_n_� go]om� [l_� i\m_lp_^� %B[q]_nn� .653&+

=gjbc\c[h� [h^� l_jncfc[h� b_l\cpiliom� mj_]c_m)� fce_� nb_cl�g[gg[ffc[h� ]iohn_lj[lnm� b[p_�

fiha� chn_mnch_m� %S[fe_l� .654&+� Pb_� chn_mnch_m� [l_� ^c``_l_hnc[n_^� \_nq__h� nb_� f[la_� [h^�

mg[ff� chn_mnch_m+� Eh�\cl^m)� nb_� chn_mnch[f� mol`[]_� b[m�^__j� ]lsjnm�i`�Hc_\_leobh� l_[]bcha�

chni� nb_�^__j� f[gch[�jlijlc[� [n�nb_�\[m_� i`�qbc]b�[l_� f[la_�[h^�\l[h]b_^� no\of[l� af[h^m

.0



qbc]b� acp_� nb_� chn_mnch_m� [� `if^_^� [jj_[l[h]_� %L[nn� [h^� L[nn� .636&+� Pb_� chn_mnch_m� [l_�

fch_^� qcnb� hog_liom� pcffc� nb[n� b[p_� [� f[gch[� jlijlc[� ]il_+� =� j[cl� i`�][_][� qbc]b� ch�

b_l\cpil_� \cl^m� g[s� ]ihn[ch� msg\cinc]� \[]n_lc[)� cm� jl_m_hn� \_nq__h� nb_� mg[ff� [h^�

hilg[ffs� mbiln� f[la_� chn_mnch_+

Pb_� [h[nigs� [h^� bcmnifias� i`� nb_� chn_mnch[f� nl[]n� i`� `cmb� b[p_� \__h� nb_� mo\d_]n� i`�

hog_liom� mno^c_m� %@[q_m� .6/6)� Lf[c]_8� =f*Domm[chc� .614)� >ole_� .64.8� U[nom[e_� [h^�

S[f_m� .650)� O[fgihc^m8� Clcttf_� [h^�Nia_lm� .643)� ]b[hh_f� ][n`cmb8� Af\[f� [h^�=aoffc_li�

.653)� G`Q]c� QebQdec3� Cl[o� _n� [f� .66/)� [g\_ld[]e&+� Pb_m_� mno^c_m� ch^c][n_� p[lc[ncih�

\_nq__h� mj_]c_m� nb[n� fcgcn�_rnl[jif[ncih� i`�nb_� i\m_lp[ncihm� `lig�ih_� mj_]c_m� ni�[hinb_l�

%L[nn� [h^� L[nn� .636&+� Pb_� chn_mnch[f� q[ff� ch� nb_� `cmb� [m� ch� inb_l� p_ln_\l[n_m� b[m� `iol�

f[s_lm� %S[fe_l� .654&+� Diq_p_l)� ohfce_� nb_� bcab_l� p_ln_\l[n_m� chn_mnch_m)� hi� l_acih[f�

^cmnch]ncih� _rcmnm� ch�gimn� `cmb� %N_c`_f� [h^� Pl[pcff� .646&)� [fnbioab� ch� mig_� mj_]c_m)� nb_�

jl_m_h]_� i `�[h� cf_[f� ][_][f� p[fp_� ^cmnchaocmb_m� nb_� chn_mnch_� `lig� [� l_]nog� %At_[mil� [h^�

Oniei_� .65.�=)� Ocm� _n� [f� .646)� Iillcmih� .634&+

Eh� b_l\cpiliom� n_f_imnm)� [� ]iggih� [^[jn[ncih� i`�ch]l_[mcha� nb_� chn_mnch[f� mol`[]_� [l_[�

cm� [h� ch]l_[m_� ch� f_hanb� %On_``_hm� .656)� L[nn� [h^� L[nn� .636&+� Hiha� chn_mnch_m� qbc]b� [l_�

[mmi]c[n_^� qcnb� ^ca_mncih� i`�][l\ibs^l[n_� lc]b� `ii^m)� [l_� _``c]c_hnfs� []]iggi^[n_^� ch�

nb_� ]ihmnl[ch_^� [\^igch[f� ][pcns� mj[]_� \s� hog_liom� [h^� ]ihpifoncha� fiijm� %L[nn� [h^�

L[nn� .636&+� Pb_� [ll[ha_g_hn� i`� nb_m_� fiijm� cm� gi^c`c_^� \s� nb_� jl_m_h]_� i`� f[la_�

hog\_lm� i`�ip[� ch� g[nol_� `_g[f_m� %D[f_� .632&+

Bcmb� b[p_� ^cp_lm_� chn_mnch[f� ]ih`caol[ncihm)� _pifp_^� \s� fcpcha� ch� ^c``_l_hn� b[\cn[nm� [h^�

oncfctcha� [� p[lc_ns� i`�`__^m� %Affcm� _n� [f� .656)� Kmg[h� [h^�?[]_]c� .66.)� B_laomih� .656&+

.1



Pb_� bcmnifias� i`�nb_� a[mnlichn_mnch[f� nl[]n�i`�`cmb� cm�a_h_l[ffs� f_mm� _f[\il[n_� nb[h� nb[n� i`�

nb_�g[gg[fc[h� msmn_g� ^o_� ni� nb_� fiq_l� g_n[\ifc]� l[n_� i`�nb_� `cmb� %L[nn� [h^� L[nn� .636)�

B_laomih� .656&+� Diq_p_l)� ni� ][lls�ion� nb_�g[dil� `oh]ncih� i`�[\miljncih)� nb_� chn_mnch_m�

[l_� giljbifiac][ffs� [^[jn_^� ni�jlipc^_� [h�[^_ko[n_� mol`[]_� [l_[� %On_``_hm� .656&+� Bcmb�

chn_mnch_m� b[p_� hog_liom� go]im[f� `if^m� nb[n� [gjfc`s� nb_� mol`[]_� [l_[� nb[n� cm� [p[cf[\f_�

`il�^ca_mncih� [h^�[\miljncih)� [h^� [c^m� nb_�gcrcha� i`�`ii^�[h^�^ca_mncp_� doc]_m� %L[nn�[h^�

L[nn� .636)� I[sb_q� .651&+� Pb_l_� [l_� `iol� \[mc]� nsj_m� i`� `if^m� ch� nb_� `cmb+� Eh�

]s]fimnig_m)� nb_� nsjbimif_� qbc]b� cm�[�mcgjf_� `if^� lohm� nb_� f_hanb�i `�nb_� chn_mnch_)� qbcf_�

nb_� mjcl[f� p[fp_� ch� _f[mgi\l[h]bm)� bifimn_[hm)� ]bih^limn_[hm� [h^� ^cjhic� cm� `ilg_^� \s�

nb_�go]im[� [h^� mo\go]im[� cm�`ioh^�[fiha�gimn�i`�nb_� chn_mnch_m+� Pbcm� mnlo]nol_� mjcl[fm�

nb_� `ii^� [m� cn� j[mm_m� nblioab� nb_� chn_mnch_m� _hb[h]cha� ^ca_mncih� [h^� [\miljncih+�

Io]im[f� `if^m� [ffiq� `il� nb_� ^cmn_hmcih� i`�nb_�go]im[f� f[s_l� [h^�[l_� jli\[\fs� mnl_n]b_^�

`iffiqcha� `__^cha� %Cl[o� _n� [f� .66/&+� Pb_� go]im[f� `if^m� ch� `cmb� [l_� ^cmmcgcf[l� ni� nb_�

jfc][_� ]cl]of[l_m� ch�g[gg[fm+� Kmg[h� [h^� ?[]_]c� %.66.&� moaa_mn_^� nb_�go]im[f� `if^m�

[l_� [�]iggih� mnl[n_as� `il�_``c]c_h]s� mch]_� nb_s�[l_� `ioh^� ch�b_l\cpil_m)� ighcpil_m� [h^�

][lhcpil_m+� Pb_� pcffc� qbc]b� [l_� mnlo]nol[f� `_[nol_m� ]iggih� ni�g[gg[fm� [m� cgjiln[hn�

mol`[]_� [l_[� _hb[h]cha� mnl[n_as)� [l_� `ioh^� ihfs� ch� `_q� `cmb_m� %Ocm� _n� [f� .646)� At_[mil�

[h^�Oniei_� .65.�=)� .65E>&+� Qhfce_�g[gg[fc[h� pcffc)� nb_�go]im[f� `if^cham� i `�`cmb� f[]e�

]_hnl[f� f[]n_[fm� %D[g� .641&� [h^� ]lsjnm� i `�Hc_\_leobh� %G[jiil� _n� [f� .642&+

Lsfilc]� ][_][� [l_� jl_m_hn� ch� gimn� n_f_imnm� %>o^^chanih� [h^� @c[gih^� .654)� On_``_hm�

.656&+� Pb_� ][_][� [l_� \fch^� ^cp_lnc]of[� [mmi]c[n_^� qcnb� [h�_rn_hmcp_� mol`[]_� [l_[)� [h^�

[l_� fi][n_^� ^cmn[ffs� ni� nb_� jsfilc]� mjbch]n_l� [h^� p[ls� ch�hog\_l� \_nq__h� `cmb� %At_[mil
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[h^�Oniei_� .65E>)� Af\[f�[h^�=aoff_cli� .653&)� ?b[ha_m� ch�mol`[]_� [l_[�i`�nb_� chn_mnch_m�

[l_� ch`fo_h]_^� \s� g[hs� `[]nilm� ch]fo^cha� `__^cha� b[\cnm� %G[jiil� _n� [�� .642&)�

n_gj_l[nol_� [h^� _h_las� \o^a_n� %H__� [h^� ?immchm� .655&)� mn[lp[ncih� %C[m� [h^�Ji[cffc[]*�

@_j_sl_� .643&)�b_[ps�g_n[fm� %?l_mji�_n�[f� .653&� [h^�imgif[lcns� %Jihhin_� [h^�Jihhin_�

.653&+

Pb_� chn_mnch[f� _jcnb_fcog� cm� mcgjf_� ]ifogh[l� ch� gimn� p_ln_\l[n_m� %L[nn� [h^� L[nn� .636&+�

Pbcm� ]ihnl[mnm� ni� nb_� jm_o^i*mnl[nc`c_^� _jcnb_fcog� nb[n� q[m� i\m_lp_^� ch� nb_� __f�

%Pbolgih^� .646&+� R_ln_\l[n_� _hn_li]sn_m� [l_� ]fim_fs� j[]e_^� [h^� b[p_� [� gcf^fs�

\[mijbcfc]� ]snijf[mg)� jli\[\fs� [nnlc\on[\f_� ni� [\oh^[hn� N~N� %C[onbc_l� [h^� H[h^cm�

.64/&+� Pb_� _hn_li]sn_m� b[p_� hog_liom� gc]lipcffc� ih� nb_� [jc][f� \il^_l+� Pb_� jl_m_h]_�

i `�nb_m_� gc]lipcffc� cm� nsjc][f� i`�[\miljncp_� ]_ffm� %U[g[gini� .633)� >cmbij� [h^� K^_hm_�

.633)� Gl_g_hnt� [h^� ?b[jg[h� .642&+� Pb_� _jcnb_fcog� ch� mig_� `cmb� b[m� \__h� mbiqh� ni�

\_� ]cfc[n_^� %Embc^[� .602)� I[ac^� .642)� >oleb[l^n*Difg� [h^� Difgal_h� .66/)� Eq[c�

.634=&)� j_lb[jm� [mmi]c[n_^� qcnb� _pifoncih[lcfs� if^_l� `cmb� %B[ha_� [h^� Clip_� .646&+

@cmnlc\on_^� [giha� nb_� _hn_li]sn_m� ch� p_ln_\l[n_m� [l_� hog_liom� ai\f_n� ]_ffm+� Pb_�

`oh]ncih� i `�nb_� ai\f_n� ]_ffm� cm� ni� jli^o]_� go]imo\mn[h]_m)� qbim_� \ci]b_gcmnls� p[lc_m�

[fiha� nb_� chn_mnch[f� nl[]n�\_][om_� i`�^c``_l_h]_m� ch� nb_�]ihmncno_hn� \ocf^cha� \fi]em+� Pbcm�

p[lc[ncih�g[e_m�bcmni]b_gcmnls� [�om_`of� ]iif� ch� nb_� chp_mnca[ncih� i`�l_acih[f� ^c``_l_h]_m�

[h^� mj_]c[fct[ncih� %C[``h_s� .66/&+� Jog_liom� bcmni]b_gc][f� mno^c_m� ih� go]om� l_p_[f�

nb_l_� [l_� nqi� a_h_l[f� ][n_ailc_m� %N_c`_f� [h^�Pl[pcff� .646&+� Pb_� []c^� go]chm� b[p_� []c^�

l[^c][fm� nb[n� [l_� _cnb_l� mofjb[n_^� il� ][l\irsf[n_^� [h^� [l_� l_`_ll_^� ni� [m� mofjbigo]chm
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[h^� mc[figo]chm� l_mj_]ncp_fs+� Pb_� c^_hnc`c][ncih� i`�[]c^� go]chm� cm� \[m_^� ih� nb_� _mn_l*�

mofjb[n_^� aliojm�i`�nb_� mofjb[n_^�go]chm� nb[n�[l_�[f]c[hijbcfc]� [n�fiq�jD)�[h^�][l\irsf�

aliojm� i`�nb_� mc[fc]� []c^m� ch� nb_� mc[figo]chm� qbc]b� [l_� [f]c[hijbcfc]� [n�jD� al_[n_l� nb[h

.+2� %D[llcm� _n� [f� .640)� >[h]li`n� [h^� ?iie� .651&+

Knb_l�]_ffm� c^_hnc`c_^� ch�nb_�_rnl[]_ffof[l� mj[]_m� ch� nb_�_jcnb_fc[f� f[s_l�ch]fo^_� fsgjbic^�

]_ffm)� g[chfs� fsgjbi]sn_m)� qbc]b� [l_� mcahc`c][hn� ch�aon� [mmi]c[n_^� cggohcns� %C[l^_l_h�

.66.)� F[fe[h_h� .66-&+� Pb_s�b[p_�\__h� c^_hnc`c_^� Y^�Ae\\_YTUc�QebYV\Q]]Q� %=f*Domm[chc�

.613&)� D_USY\\YQ� bUdYSe\QdQ� [h^�;Qcdb_cdUec� QSe\UQdec� %D[f_� .632&+

Pb_� \[m[f� jf[mg[� g_g\l[h_� i`� nb_� _hn_li]sn_m� l_f[n_m� ni� nb_� \[m[f� f[gch[� qbc]b�

m_j[l[n_m� cn� `lig� nb_� f[gch[� jlijlc[+� Pb_� \[m[f� f[gch[� jlipc^_m� mnlo]nol[f� mojjiln� ni�

nb_� _hn_li]sn_m� [h^�g[s� \_�]fim_fs� chpifp_^� ch�nb_cl�giljbia_h_mcm� [h^�^c``_l_hnc[ncih�

%S_cm_l� _n� [f� .66-&+� Eh� gimn� `cmb)� nb_� f[gch[� jlijlc[� ][hhin� \_� mnlo]nol[ffs�

^c``_l_hnc[n_^� `lig� nb_� mo\go]im[)� [h^� D[f_äm� %.632&� l_`_l_h]_� ni� cn� [m� [� mo\_jcnb_fc[f�

[l_if[l� %il� ]ihh_]ncp_&� ncmmo_� f[s_l� m__gm� [jjlijlc[n_+� Oig_� `cmb� mj_]c_m)� _mj_]c[ffs�

][lhcpiliom� `cmb)� b[p_� p[lciom� giljbifiac][f� `_[nol_m� [mmi]c[n_^� qcnb� nb_� mo\go]im[�

%>olhmni]e� .626)�Gl_g_hnt�[h^�?b[jg[h� .646&+� Pb_m_�ch]fo^_� nb_�mnl[nog�]igj[]nog�

[h^� mnl[nog� [l[hofimog� qbc]b� [l_� ^cmnch]n� ]ihh_]ncp_� ncmmo_� f[s_lm)� qcnb� nb_� f[nn_l�

ch`cfnl[n_^� \s� al[hof[l� ]_ffm� %>_la_lih� [h^� Sii^q[l^� .65/)� =h^_lmih� [h^� Icn]bog�

.641)� At_[mil� [h^�Oniei_� .65.�=&+� Pb_� ]cl]of[nils� msmn_g� ch�nb_� f[gch[�jlijlc[�^l[chm�

chni� f[la_l� p_mm_fm� ch� nb_� mo\go]im[+� Pb_� \fii^� p_mm_fm� nl[hmjiln� [gchi� []c^m� [h^�

gihim[]]b[lc^_m)� qbcf_� nb_� fsgjb� p_mm_fm� ^_[f� qcnb� nb_� `[nns� []c^m� [h^� nlcafs]_lc^_m+�

Pb_� _haila_g_hn� i`�nb_� p[m]of[nol_� `iffiqcha� `__^cha)� g[s� _rn_h^� nb_� go]im[f� `if^m
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%Onchmih� [h^� ?[fbioh� .660&+� Eh� nb_� mo\go]im[f� l_acihm)� ]fomn_lm� i`� _imchijbcfc]�

al[hof[l� ]_ffm� %AC?m&� [l_� ]iggihfs� i\m_lp_^� ch� nb_� m[fgihc^m� %At_[mil� [h^� Oniei_�

.65-=&+� Oo\go]im[f� af[h^m)� ]iggihfs� [mmi]c[n_^� qcnb� g[gg[fc[h� chn_mnch_m� [l_�

i\m_lp_^� ch� [� `_q� `cmb� fce_� m[\f_`cmb� %>_ff� _n� [f� .653&+

Eh� `cmb)� nb_� gom]of[nol_� cm� g[^_� oj� i`�[� ^io\f_� mgiinb� gom]f_� f[s_l� qcnb� [h� chh_l�

]cl]of[l� [h^� ion_l� fihacno^ch[f� ]igjih_hnm� %Ocm� _n� [f� .646&+� Diq_p_l)� Cl[o� _n� [f�

%.66/&� ^_gihmnl[n_^� [� nbl__*f[s_l_^� chn_mnch[f� gom]of[nol_� ch� [g\_ld[]e� "GUbY_YQ�

TU]UbY\Y#� ch� nb_� f[gch[�gom]of[lcm)� chpifpcha� [�gc^^f_� ]cl]of[l� ]igjih_hn� m[h^qc]b_^�

\_nq__h� chh_l� [h^� ion_l� fihacno^ch[f� mnl[n[+� ?olls� %.636&� i\m_lp_^� me_f_n[f� gom]f_� ch�

nb_� chn_mnch_� i`�][lj� qbc]b� cm� ohfce_� inb_l� `cmb� [h^� p_ln_\l[n_m+� Pb_� m_lim[� `ilgm� nb_�

ion_l� f[s_l� i`� nb_� chn_mnch_m� [h^� b[m� [� nbch� f[s_l� i`� fiim_� [l_if[l� ]ihh_]ncp_� ncmmo_)�

\fii^� [h^� fsgjb� p_mm_fm� [h^� h_lp_� `c\l_m+� Pb_m_� [l_�ql[jj_^� _rn_lh[ffs� qcnb� [� mcgjf_�

mko[giom� gxminbxfcog+

+'*',� GW^\M]^\_O^_\Q

Pb_�ofnl[mnlo]nol_� i`�chn_mnch[f� ncmmo_� cm�]fim_fs� mcgcf[l� [giha� p_ln_\l[n_m� %S_\mn_l� [h^�

S_\mn_l� .641&+� Pb_� jf[mg[� g_g\l[h_� ih� nb_� [jc][f� mol`[]_� i`� nb_� gc]lipcffc� cm�

]ip_l_^� \s� [� afs]i][fsr+� Pb_� afs]i][fsr� cm� jli^o]_^� \s� nb_� ]_ffm� ih� qbc]b� cn� cm�

[nn[]b_^� %Gl_g_hnt� [h^�?b[jg[h� .642&+� Pb_�afs]i][fsr� cm�\_fc_p_^� ni�\_� [�g[dil� mcn_�

`il� \ci]b_gc][f� []ncpcns� [h^� j[lnc]cj[n_m� ch� mshnb_nc]� `oh]ncihm� i`� nb_� _hn_li]sn_m�

%Aa\_lnm� _n�[f� .651&+� Pb_�]il_�i`�gc]lipcffc� cm�]igjim_^� i`�`cf[g_hnm� lohhcha� ^iqh� cnm�

f_hanb� [h^� _rn_h^cha� ni� nb_� n_lgch[f� q_\� l_acih� ch� nb_� [jc][f� ]snijf[mg+� Pb_m_
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`cf[g_hnm� [l_� gom]f_*jlin_ch� %[]nch&� \[m_^� [h^� acp_� mnlo]nol[f� mojjiln� [h^� gincfcns� ni�

nb_� gc]lipcffc� %>ola_mm� .651)� I[nmo^[cl[� [h^� >ola_mm� .646&+

Pb_� [jc][f� ]snijf[mg� l_acih� i`�nb_� _hn_li]sn_m� i`�nb_�Jcf_� ncf[jc[� %[fmi� ][ff_^� `c\lcff[l�

_r]fomcih� tih_&)� cm� ]igjim_^� i`�[� ]igjf_r� `cf[g_hn� h_nqile� qbc]b� mn[\cfct_m� nb_� ]_ff�

`lig� imginc]� [h^� g_]b[hc][f� mbi]e� %Plc_l� .635&+� Pb_� n_lgch[f� q_\� jf[sm� [� lif_� ch�

]snijf[mgc]� nl[hmjiln� qbc]b� cm� _pc^_h]_^� \s� nb_� jl_m_h]_� i`� gc]lino\of_m� [h^�

g_g\l[h_*\ioh^� p_mc]f_m� [h^� p[]oif_m� %C[onbc_l� [h^� H[h^cm� .64/)� U[g[gini� .633)�

D[f_� .632)� Eq[c� .634>&+� U[g[gini� %.633&� ch^c][n_^� nb_� jl_m_h]_� i`� nb_� p[]oif_m�

l_f[n_^� ni� jl_m_h]_� i`� `ii^)� moaa_mncha� nb_s� ]iof^� \_� `[n� ^lijf_nm+� Pb_� g_g\l[h_� i`�

nb_m_� p_mc]f_m� ]fim_fs� l_m_g\f_m� nb_� [jc][f� jf[mg[� g_g\l[h_� moaa_mncha� [�jchi]sninc]�

lif_� %C[onbc_l� [h^� H[h^cm� .64/)� >oleb[l^n*Difg� [h^� Difgal_h� .66/&+� Doff� [h^�

On_b_fch� %.646&� moaa_mn_^� nb_� n_lgch[f� q_\� ]iof^�\_� mo\*^cpc^_^� []]il^cha� ni� nb_� f_p_f�

]ill_mjih^cha� ni� nb_�doh]ncih�]igjf_r_m� chni� nb_�[jc][f)� [^b_l_h]_� [h^�nb_�\[m[f� l_acih+�

Eh� `cmb� [h^� inb_l� p_ln_\l[n_m� %C[onbc_l� [h^� H[h^cm� .64/)� Ji[cff[]*@_j_sl_� [h^� C[m�

.645)� B[q]_nn� .653&)� nb_� n_lgch[f� q_\� cm� ^cmnch]n� \s� [\m_h]_� i`�]_ffof[l� ila[h_ff_m+�

Pb_� ]snijf[mg� l_acih� \_fiq� nb_� n_lgch[f� q_\� ch� nb_� Jcf_� ncf[jc[� ]snijf[mg� cm� lc]b� ch�

]_ffof[l� ila[h_ff_m)� g[chfs� nb_� Cifac� [jj[l[nom)� _h^ijf[mgc]� l_nc]ofog� %AN&� [h^� f_mm�

[\oh^[hn� gcni]bih^lc[� %C[onbc_l� [h^� H[h^cm� .64/&+� Pbcm� cm� [� g[dil� mcn_� `il� ]_ffof[l�

g_n[\ifcmg� ch]fo^cha�nlc[]sfafs]_lif�g_n[\ifcmg� ch�nb_�AN�%At_[mil�[h^�Oniei_� .65.�=)�

>[o_lg_cmn_l� _n� [f� .646&� [h^� nb_cl� xgofmc`c][ncih� chni� ]bsfigc]lihm� ch� nb_� Cifac�

[jj[l[nom� %Eq[c� [h^� P[h[e[� .635)� Eq[c� .635=)� Ocl_� _n� [f� .65.&+

=^d[]_hn� _hn_li]sn_m� l_f[n_� p_ls� chncg[n_fs� ni� ih_� [hinb_l� ^o_� ni� nb_� jl_m_h]_� i`
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mj_]c[fct_^� doh]ncih� ]igjf_r_m+� Pb_� tihof[� i]]fo^_hm� il� nb_� ncabn� doh]ncih� cm� ]fim_mn�

ni� nb_� `l__� \il^_l� i`� nb_� _jcnb_fcog� [h^� cm� [� l_acih� i`� ]igjf_n_� `omcih� i`� f[n_l[f�

g_g\l[h_m� i`�[^d[]_hn� _hn_li]sn_m+� Pb_�inb_l�doh]ncihm� ch]fo^_� tihof[� [^b_l_hm� il� nb_�

chn_lg_^c[n_� doh]ncih� [h^� g[]of[� [^b_l_hm)� il� ^_mgimig_+� >inb� [l_� fi][n_^�

l_mj_]ncp_fs� \_fiq� nb_� tihof[� i]]fo^_hm� [h^� j[lnc]cj[n_� ch� `[mn_hcha� i`� [^d[]_hn�

_hn_li]sn_m+� Ocl_� _n� [f� %.65.&� l_jiln_^� [n� f_[mn� nbl__� liqm� i`�^_mgimig_m� ch� l[ch\iq�

nlion+� =fmi� i]]ollcha� \_nq__h� nb_� _hn_li]sn_m)� [l_� nb_� a[j� doh]ncihm� ]b[l[]n_lct_^� \s�

[h� _rnl_g_fs� nbch� mj[]_� \_nq__h� [jjim_^� l_acihm� i`� nb_� ]_ff� g_g\l[h_m� %?ilg[]e�

.651&+

+'*'-� DM^UZYMWQ� MYP� BNVQO^U`Q]

=� ]igjl_b_hmcp_� giljbifiac][f� ^_m]lcjncih� i`�nb_� Jcf_� ncf[jc[� kC'� ^Y\_dYSec#� chn_mnch_�

cm� hin� ]oll_hnfs� [p[cf[\f_+� Kmg[h� [h^� ?[]_]c� %.66.&� chp_mnca[n_^� nb_� mnig[]b� [h^�

Cl[]bohqiha� _n�[f�%.655&� `i]om_^� ih�nb_�_hn_li]sn_m� i`�nb_� [hn_lcil� chn_mnch_+� G[s[hd[�

_n� [f� %.642&� mno^c_^� nb_� `ch_� mnlo]nol_� i`�nb_� chn_mnch_� i`�HY\Q`YQ� WbQXQ]Y%� [� bcab� jD)�

m[fchcns� [h^�n_gj_l[nol_� nif_l[hn�mj_]c_m� `lig�nb_�[fe[fch_� H[e_�I[a[^c� ch�G_hs[)� qbcf_�

L[mb[� %.631&� mno^c_^� nb_� giljbifias� i`� nb_� chn_mnch_� i`� HY\Q`YQ� ]_ccQ]XYSQ'�

Ghiqf_^a_� i`� hilg[f� [h[nigs)� bcmnifias� [h^� ofnl[mnlo]nol_� jlipc^_m� [� \[m_� `il�

[mm_mmg_hn� i`�^cm_[m_)� _hpclihg_hn[f� nirc]cns� %?l_mji� _n� [f� .653&� [h^� jbsmcifiac][f�

[fn_l[ncihm� %H__� [h^� ?immchm� .655&+

Pb_�^_gihmnl[ncih� i`�nb_�p[lciom�go]imo\mn[h]_m� jl_m_hn� ch�nb_�^c``_l_hn� l_acihm� if� nb_�

aon� ][h� \_� om_^� ni� ^_n_]n� ]b[ha_m� ch� nb_� go]chm� ch� ^cm_[m_� ch� g[gg[fm� %I[hnf_� [h^

/ -



=ff_h� .656&+� ?b[ha_m� ch� nb_� jlijilncih� i `� go]chm� [l_� [mmi]c[n_^� qcnb� chn_mnch[f�

j[nbifias)� g[le_^� \s� _f_p[n_^� mc[figo]chm� ch� ]ifihc]� ][l]chig[� %Bcfcj_� .643&� [h^�

of]_l[ncp_� ]ifcncm� %Abm[hoff[b� _n�[f� .65/&+� Af_p[n_^� mc[figo]chm� [h^� h_onl[f�go]chm� [l_�

[mmi]c[n_^� qcnb� mig_� j[l[mcnc]� ch`_]ncihm� %Icff_l� [h^� J[q[� .646)� H__� [h^� Kacfpc_�

.65.&+

Pb_�_jcnb_fc[f� mol`[]_� ]ihnlc\on_m� ni� nb_�^_p_fijg_hn� i`�chn_mnch[f� \ci`cfgm�\s�jlipc^cha�

[h� [^b_l_hn� mol`[]_� [h^� [�g[dil� mnlo]nol[f� ]igjih_hn� `lig� nb_� m_]l_ncih� i `�nb_� ai\f_n�

]_ffm+� Pb_l_`il_)� [h� chp_mnca[ncih� i`�giljbifias� i`�nb_� chn_mnch_m� jlipc^_m� [� \[mcm� `il�

nb_� mno^s� i`�\ci`cfgm+

/ .



+'*'.� E_XXM\c� ZR�ZNVQO^U`Q]�

:QYQ\MW� ZNVQO^U`Q

Ehp_mnca[ncih� i`�giljbifiac]� mnlo]nol_� i`�nb_� chn_mnch_� i`�nb_�Jcf_� ncf[jc[� %K+� ^Y\_dYSec#'�

E[QOURUO� ZNVQO^U`Q]

E+� Ehp_mnca[ncih� i`�nb_�giljbifias)� bcmnifias� [h^� ofnl[mnlo]nol_� i`�nb_� Jcf_� ncf[jc[�

chn_mnch_m+

EE+� Ehp_mnca[ncih� i`�nb_� go]om� bcmni]b_gcmnls� i`�nb_� chn_mnch_� i`�Jcf_� ncf[jc[+

/ /



+'+� @M^Q\UMW]� MYP� @Q^TZP]

+'+'*� 9U]T� XMUY^QYMYOQ

Pb_m_� mno^c_m� q_l_� ][llc_^� ion� ih� `c`n__h� hilg[f� [^ofn� Pcf[jc[� kC'� ^Y\_dYSec#� i\n[ch_^�

`lig� nb_� mni]em� b_f^� [n� nb_� =nf[hnc]� R_n_lch[ls� ?iff_a_� Bcmb�D_[fnb� Qhcnäm� `cmb� bif^cha�

`[]cfcns)� ilcach[ffs� i\n[ch_^� `lig�@l+� Nc]b[l^� >isf_)� @_j[lng_hn� i`�>cifias)� @[fbiomc_�

Qhcp_lmcns+� Pb_� `cmb� q_l_� g[chn[ch_^� ch� [� `fiq*nblioab� msmn_g)� ch� .� g_nl_� ^c[g_n_l�

]cl]of[l� n[hem+� P_gj_l[nol_� q[m�g[chn[ch_^� [n�/4+2� (,*� .}�]_hncal[^_� %[p_l[a_� (,*� O@&�

ni�[pic^�[hs� n_gj_l[nol_� ch^o]_^�[h[nigc][f� ]b[ha_m� %H__�[h^�?immchm� .655&+� Pb_� `cmb�

q_l_� `_^� [�2�gg�j_ff_n�^c_n� %Iiil_*?f[le� ?i+� ?[h[^[� Eh]+&+� S[n_l�q[m� mojjfc_^� `lig�

[� ^_^c][n_^� q_ff� miol]_)� ^_a[mm_^� ni� jl_p_hn� moj_lm[nol[ncih� [h^� g[chn[ch_^� [n� [� `fiq�

l[n_� \_nq__h� 2*.-� fcnl_m,gchon_+� =cl� q[m� ^_fcp_l_^� ni� _[]b� n[he� \s� [� lin[ls� p[h_�

\fiq_l+� @[s$_hinbm� q_l_� g[chn[ch_^� [n� ./� bl� fcabn� [h^� ./� bl� ^[le+

+'+'+� ?UST^� XUO\Z]OZ[c

P_h� `cmb�q_l_� om_^� ch� nb_� mno^s� [h^�q_l_� hin�`_^� `il�15�biolm� jlcil� ni� m[gjfcha+� Pb_s�

q_l_� [h[_mnb_nct_^� omcha� Plc][ch_� I_nb[h_mofjbih[n_� %IO� ///� Ocag[� jli^o]n� ?i^_�

.50/0&� [n� .52ga,H� %Nimm� #� C_^^_m� .646&+� =� mn[n_� i`� mocn[\f_� [h[_mnb_mc[� q[m�

[]bc_p_^� qb_h�nb_� `cmb� fimn�gom]f_� nih_�[h^�_kocfc\lcog� %Nimm�#�C_^^_m� .646&)� `fi[n_^�

gincihf_mmfs� ch� [� ^ilmi*f[n_l[f� jimcncih� [h^� ^c^� hin� l_mjih^� ni� [hs� mncgof[ncih+�

Egg_^c[n_fs� [`n_l� nb_� cggi\cfct[ncih)� \i^s�q_cabn� [h^� f_hanb�q_l_� ^_n_lgch_^� [h^� nb_�

mjch[f� ]il^� q[m� m_p_l_^+

/ 0



Pb_� lcabn� [\^igch[f� q[ff� q[m� ^cmm_]n_^� [h^� l_`f_]n_^� ni� _rjim_� nb_� pcm]_l[+� Bl_mbfs�

jl_j[l_^� @[pc^mihäm� `cr[ncp_� %=jj_h^cr� E&�q[m� chd_]n_^� chni� nb_� chn_mnch[f� fog_h� _p_ls�

/*0� ]g� qcnb� [� /0*C[oa_� h__^f_� ch� nb_� [l_[� ^_mcah[n_^� `il� m_]ncihcha)� ni� _hmol_� l[jc^�

[]]_mm� i`�nb_� `cr[ncp_� ni� nb_� ncmmo_+� Pb_� chn_mnch_m� q_l_� a_hnfs� l_gip_^� [`n_l� m_p_lcha�

nb_� chn_mnch_� [n�nb_� jsfilom� [h^�[hom+� Pb_� chn_mnch_� q[m� ^cpc^_^� chni� /� j[lnm8� /� [hn_lcil)�

/� gc^� [h^� /� jimn_lcil+� O_]ncihm� [\ion� .+2� ]g� fiha� q_l_� i\n[ch_^� `lig� nb_� jlircg[f�

[mj_]nm� i`�_[]b�^cpcmcih� [h^� cgg_^c[n_fs� jf[]_^� ch� f[\_ff_^� ][mm_nn_m)� a_hnfs� mo\g_la_^�

ch�jl_]bcff_^� `cr[ncp_� [h^� g[chn[ch_^� ch� cn� [n� 1à?� `il� /1*15� biolm+

O_]ncihm� q_l_� g[chn[ch_^� `il� .� biol� ch� m_lc[f� \[nbm� i`� 4-")� 4-")� 62")� 62")� 62")�

.--")� .--"�_nb[hif� `il�^_bs^l[ncih+� Pb_�m_]ncihm�q_l_� nb_h�nl_[n_^�qcnb�rsf_h_� %>@`�E�

Eh]+� Pilihni)� Khn[lci&� ch� /� \[nbm� `il� [h� biol� _[]b)� ni� ]f_[l� nb_� [f]ibif+� Pb_� m_]ncihm�

q_l_� nb_h� _g\_^^_^)� g[chn[ch_^� ch� [� fihacno^ch[f� ilc_hn[ncih� %>lcheg[h� Ehn_al[n_^�

Ag\_^^_l+� Fibhäm� O]c_hnc`c]� Eh]+&� [h^� /jg� nbc]e� m_]ncihm� g[^_+� Pb_� m_]ncihm� q_l_�

mn[ch_^� qcnb�D[_g[nirsfch� [h^� Aimch)� =f]c[h� >fo_)� L_lci^c]*=]c^� O]bc``�%>[h]li`n� [h^�

?iie� .651&+

+'+',� 8WQO^\ZY� XUO\Z]OZ[c

+'+','*� EQO^UZY� [\Q[M\M^UZY

Bcp_� `cmb�g[chn[ch_^� [h^�jl_j[l_^� [m�^_m]lc\_^� ch� m_]ncihm� /+/).� [h^� /)/+/� l_mj_]ncp_fs)�

q_l_� ^cmm_]n_^� ih� nb_� lcabn� [\^igch[f� q[ff� ni� _rjim_� nb_� pcm]_l[+� Pb_� chn_mnch_m� q_l_�

^cpc^_^� ch� /� ^cpcmcihm� [h^� m_]ncihm� i\n[ch_^� `lig� nb_� jlircg[f� [mj_]nm)� nlcgg_^� chni�

[\ion� /gg� jc_]_m� [h^� cgg_^c[n_fs� nl[hm`_ll_^� ni� f[\_ff_^� pc[fm� ]ihn[chcha� 2� gf� i`
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`l_mbfs� jl_j[l_^� *'-�� afon[l[f^_bs^_� ]ihn[chcha� -+.2"� lonb_hcog� l_^)� \o``_l_^� qcnb�

mi^cog� ][]i^sf[n_� [n� jD� 4+0� %K+EI&+� Pb_� `l_mbfs� jl_j[l_^� `cr[ncp_� q[m� g[chn[ch_^� [n�

1 ?� \_`il_� om_+� O_]ncihm� q_l_� `cr_^� [n� ,t7� `il� /1� biolm� [h^� nb_h� q[mb_^� c+[� -+-2"�

lonb_hcog� l_^*][]i^sf[n_� \o``_l� `il� .-� gchon_m� [n� liig� n_gj_l[nol_� %/.*/2á?&+

Pb_� m_]ncihm� q_l_� nb_h� nl[hm`_ll_^� ni�/"�imgcog� n_nlirc^_� %KmKY&� ch�][]i^sf[n_� \o``_l�

%jD� 4+0&� [h^� g[chn[ch_^� `il� /� biolm+� O_]ncihm� q_l_� nb_h� q[mb_^� `cp_� ncg_m� `il� .-�

gchon_m� _[]b� ch� `l_mb� -+-2"� lonb_hcog� l_^�][]i^sf[n_� \o``_l+� =`n_l� nb_� nbcl^� q[mbcha�

ih_� alioj� i`�m_]ncihm� q[m� jli]_mm_^� `il� PAI� qbcf_� nb_� inb_l� `il� OAI+

+'+','+� F\MY]XU]]UZY� QWQO^\ZY� XUO\Z]OZ[c

Pb_� m_]ncihm� q_l_� q[mb_^� mcr� ncg_m� qcnb� `l_mb� ^cmncff_^� q[n_l� [h^� ^_bs^l[n_^� \s�

j[mm[a_� nblioab� m_lc[f� _nb[hif� ]ih]_hnl[ncihm� i`�/-")� 0-")� 2-")� 4-")� 6-"� [h^� .--"�

%nqc]_&� `il� 0-� gchon_m� _[]b+� Ll_*ch`cfnl[ncih� nb_h� `iffiq_^� ch� nqi� n_h*gchon_� m_lc[f�

nl_[ng_hnm� qcnb� jlijsf_h_� irc^_+� Pi� al[^o[ffs� chnli^o]_� nb_� l_mch� chni� nb_� ncmmo_m)� nb_�

m_]ncihm� q_l_� jf[]_^� ch�jlijsf_h_� irc^_�gcr_^� %2-72-&� qcnb�nb_�l_mch�[h^� f_`n�ip_lhcabn�

ch�[�^_mc]][nil+� Pb_� ncmmo_m�q_l_� nb_h�jf[]_^� ch�`l_mb�l_mch� %=jj_h^cr� EE&�[h^�[a[ch� f_`n�

ip_lhcabn+� Pb_� m[gjf_m� q_l_� jf[]_^� ch� f[\_ff_^�giof^m)� nb_h�a_hnfs� `fii^_^�qcnb� `l_mb�

l_mch� [h^� ch]o\[n_^� [n�3-á?� `il� .5� biolm� ni� jifsg_lct_+� Pbch� [h^� nbc]e� m_]ncihm� q_l_�

jl_j[l_^� qcnb� Qfnl[]on� A� %N_c]b_ln*Foha� H_c][&� ofnl[gc]linig_� omcha� af[mm� ehcp_m� [m�

^_m]lc\_^� \s� >ittif[� [h^� Nomm_ff� %.66/&+

Pb_� nbch� m_]ncihm� q_l_� nb_h� mojjiln_^� ih� /--� g_mb� ]ijj_l� alc^m� [h^� mn[ch_^� omcha� [�

m[nol[n_^� mifoncih� i`� ol[hsf� []_n[n_� ch� 2-"� _nb[hif� `il� nbclns� gchon_m)� [h^� +//jg

/2



gcffcjil_� `cfn_l_^� f_[^�]cnl[n_� ch�[�?KY� `l__� _hpclihg_hn� `il� nqi�gchon_m+� Pb_� m_]ncihm�

q_l_� _r[gch_^� qcnb� [� Dcn[]bc� 4---� _f_]nlih� gc]lim]ij_+

+'+=',� EOMYYUYS� QWQO^\ZY� XUO\Z]OZ[c� !E8@"

Pb_� m_]ncihm� `il� OAI� q_l_� q[mb_^� ch� ^cmncff_^� q[n_l� [h^� momj_h^_^� ch� *"�

nbci][l\ibs^litc^_� %P?D&� `il�0-�gchon_m+� Pb_� m_]ncihm�q_l_�q[mb_^� ch�^cmncff_^� q[n_l�

\_`il_� `cr[ncih� ch� *"� KOK-� `il� +� biolm� `iffiq_^� \s� /� q[mb_m� ch� ^cmncff_^� q[n_l+�

Oo\m_ko_hnfs)� nb_� m_]ncihm� q_l_� `fi[n_^� ch� ."� P?D� `il� 0-� gchon_m� [h^� q[mb_^� ch�

^cmncff_^� q[n_l+� Bch[ffs)� nb_� m_]ncihm� q_l_� `cr_^� ch� ."� KmKY� `il� /� biolm)� q[mb_^� ch�

^cmncff_^� q[n_l� [h^� ^_bs^l[n_^� \s� j[mm[a_� nblioab� m_lc[f� ]b[ha_m� i`� _nb[hif� i`� 0-�

gchon_m� ^ol[ncih� _[]b� [n� nb_� `iffiqcha� ]ih]_hnl[ncihm8� /-")� 0-")� 2-")� 4-")� 6-")�

.--")� .--"+� Pb_� m_]ncihm� q_l_� nb_h� ]lcnc][f� jichn� ^lc_^� ch� fckoc^� ][l\ih� ^circ^_)�

mjonn_l� ]i[n_^� qcnb� aif^� `il� 0-� m_]ih^m� [h^� _r[gch_^� omcha� [� Dcn[]bc� 4---� _f_]nlih�

gc]lim]ij_+

+'+'-� ;U]^ZOTQXU]^\c� ZR�^TQ� SZNWQ^� OQWW]� MYP� ^TQ� X_OZ_]� WMcQ\

O_]ncihm� jl_pciomfs� jl_j[l_^� [h^� jli]_mm_^� [m� ch^c][n_^� ch� /+/+/)� q_l_� mn[ch_^� omcha�

j_lci^c]*[]c^� O]bc``�%L=O&� [h^� [f]c[h� \fo_*j_lci^c]� []c^� m]bc``�%L=O*=>&� ]ig\ch[ncih�

[m� ch^c][n_^� \_fiq+� Lil]ch_� chn_mnch[f� ncmmo_� i\n[ch_^� `lig� nb_� =nf[hnc]� R_n_lch[ls�

?iff_a_� m_lp_^� [m� ]ihnlifm+

Pb_� m_]ncihm� `il� L=O� q_l_� ^_j[l[``chct_^� \s� nl_[ng_hn� ch� rsf_h_� `il� .-� gchon_m� nb_h�

cgg_lm_^� m_lc[ffs� `il�/�gchon_m� ch�[\mifon_)� 62")� 4-"� _nb[hif� mifoncihm)� [h^� ^cmncff_^
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q[n_l+� Pb_� m_]ncihm� q_l_� nb_h� nl_[n_^� ch� -+2"� j_lci^c]� []c^� `il� 2� gchon_m� [h^� lchm_^�

ch� ^cmncff_^� q[n_l+� Pb_s� q_l_� nb_h� jf[]_^� ch� ?if_g[häm� O]bc``� l_[a_hn� %>[h]li`n� [h^�

?iie� .651&� `il� .2� gchon_m+� Pb_� m_]ncihm� q_l_� q[mb_^� ch� lohhcha)� q[lg� n[jq[n_l� `il�

*)� gchon_m+� ?iohn_lmn[chcha� q[m� ^ih_� ch� fcabn� al__h� %Bcmb_l� O]c_hnc`c]� ?i+� JF� QO=&�

`il� 6-� m_]+� `iffiq_^� \s� [� q[mbcha� ch� n[j� q[n_l� `il� .2� gchon_m+� Bch[ffs)� nb_� m_]ncihm�

q_l_�^_bs^l[n_^� [h^�]f_[l_^� \s� m_lc[f� nl_[ng_hn� nblioab�/�]b[ha_m�i`�62"�[h^�[\mifon_�

_nb[hif� [h^�rsf_h_� f[mncha� /�gchon_m�_[]b�[h^�giohn_^�omcha�[�l_mchiom�g_^cog� %O,LÅ�

=??Q+IKQJP3-Å� >[rn_l� O]c_hnc`c]� Lli^o]nm+� EH� QO=&+� O_]ncihm� q_l_� _r[gch_^�

omcha� [h� Kfsgjom� >D*/� gc]lim]ij_+

O_]ncihm� `il� L=O*=>� q_l_� ^_j[l[``chct_^� [h^� bs^l[n_^� [m� ^_m]lc\_^� [\ip_� \_`il_�

mn[chcha� ch� [f]c[h� \foc� `il� 0-�gchon_m+� %Pb_� [f]c[h� \fo_� mifoncih� `il�jD� /+2� q[m�g[^_�

\s�g[echa� [� ."� mifoncih� i `�[f]c[h� \fo_� ch� 0"�[]_nc]� []c^)� qbcf_� nb[n� `il�jD� .+-+)� [� ."�

[f]c[h� \fo_� mifoncih� q[m� g[^_� ch� -+.� J� bs^li]bfilc]� []c^&+� Pb_� jD� /+2� m_]ncihm� q_l_�

q[mb_^� ch� lohhcha� n[j� q[n_l� `il� 2� gchon_m)� qbcf_� jD� .+-� m_]ncihm� q_l_� \finn_^� omcha�

\c\ofiom� j[j_l+

=ff� nb_� m_]ncihm� q_l_� nb_h� jf[]_^� ch� ."� L_lci^c]� []c^� `il� .-� gchon_m� [h^� q[mb_^� ch�

lohhcha� n[j�q[n_l� `il� 2� gchon_m+� Pb_� m_]ncihm� q_l_� nb_h� jf[]_^� ni�?if_g[häm� m]bc``�m�

l_[a_hn� %jl_j[l_^� [m�^_m]lc\_^� [\ip_&� `il� *)�gchon_m� nb_h�q[mb_^� ch�q[lg)� lohhcha� n[j�

q[n_l� `il� .-� gchon_m+� Pb_� m_]ncihm� q_l_� nb_h� ^_bs^l[n_^)� ]f_[l_^)� giohn_^� [h^�

_r[gch_^� [m� ^_m]lc\_^� ch� + ++'+� [\ip_+

Pb_� bcmni]b_gcmnls� q[m� _p[fo[n_^� 7

L=O7� N_^� ni� joljf_� ch^c][n_^� go]ch
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=>%jD� /+2&*L=O7� >fo_� ch^c][n_^� []c^c]� ][l\irsf[n_^� go]chm

I[a_hn[� ni� l_^� ch^c][n_^� h_onl[f� go]chm�

=>%jD� .+-&*L=O7� >fo_� ch^c][n_^� mofjb[n_^� []c^c]� go]chm

I[a_hn[� ni� l_^� ch^c][n_^� h_onl[f� go]chm�

@_al__� i`�mn[chcha7� (((� chn_hm_

((� gi^_l[n_�

(�q_[e�

*� hi� l_[]ncih+
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+',� DQ]_W^]

+','*� 4YM^ZXc%� TU]^ZWZSc� MYP� _W^\M]^\_O^_\Q'

Eh� mcno� i\m_lp[ncih� l_p_[f_^� nb_� chn_mnch_m� i`�Jcf_� ncf[jc[� [ll[ha_^� ch� hog_liom� fiijc8�

[h^� mjcl[fm+� Pb_� fiijm� [h^� mjcl[fm� q_l_� gil_� _pc^_hn� ch� nb_� m_ro[ffs� g[nol_� `_g[f_m�

^o_� ni� g[mmcp_� []]ogof[ncihm� i`�ip[+� Pb_� f_hanb� i`�nb_� chn_mnch_m� q[m� ^_n_lgch_^� ni�

\_� [\ion� `iol� ncg_m� nb_� \i^s� f_hanb� %=jj_h^cr� EEE&+� Pb_� chn_mnch_m� b[^� hi� ^cmnch]n�

mnlo]nol[f� ^_g[l][ncihm� mo]b� [m� cf_[f� ][_][f� p[fp_)� nbioab�[�jlial_mmcp_� ][o^[f� n[j_lcha�

i `�nb_� chn_mnch_m� q[m� i\m_lp_^� alimmfs+

Pb_� chn_mnch[f� q[ff� [fiha� nb_� _hol_� chn_mnch_� q[m� ]igjim_^� i`� `iol� f[s_lm8� nohc][�

go]im[)� nohc][� mo\go]im[)� nohc][� gom]of[lcm� [h^� nohc][� m_lim[� %Bca+� .&+� Pb_� nohc][�

go]im[� ]ihmcmn_^� i `�f[gch[� _jcnb_fc[fcm)� \_fiq�qbc]b� q[m� nb_� f[gch[�gom]of[lcm� %Bca+�

2&+� Pb_� f[gch[�_jcnb_fc[fcm� il�_jcnb_fcog� b[^�hog_liom� a_hnf_� `if^m�i `�p[lscha� mct_� [h^�

mb[j_)� qbim_� ]il_� q[m� `ilg_^� \s� f[gch[� jlijlc[+� Pb_m_� `if^m� q_l_� jligch_hn� ch�^c_�

]l[hc[f� j[lnm� i`�nb_� aon� %Bcam+� .)/&� [h^� l_]_^_^� jlial_mmcp_fs� ][o^[ffs� %Bca+� 0&+

Pb_� _jcnb_fcog� nblioabion� nb_� chn_mnch_m� q[m� mcgjf_� ]ifogh[l� qcnb� nb_� nsjc][ffs�

]sfch^lc][f� _hn_li]sn_m� [h^� hog_liom� ai\f_n� ]_ffm� ^cmnlc\on_^� [giha� nb_g� %Bca+� .&+�

Hsgjbic^� ]_ffm�j[lnc]of[lfs� fsgjbi]sn_m� q_l_�`ioh^�^cmnlc\on_^�[giha�nb_�_hn_li]sn_m+�

Ji� fsgjbic^� ]_ff� ila[hct[ncih� il�[aal_a[ncih� [m� ch�L_s_läm� j[n]b_m� q[m� i\m_lp_^+� Pb_�

_hn_li]sn_m� b[^� mnlihafs� L=O� jimcncp_� [jc][f� \il^_lm� [h^� lioh^� ni� ip[f� mb[j_^� ho]f_c�

nb[n�q_l_� fi][n_^� niq[l^m� nb_�\[m_� i `�nb_�]_ffm+� Pb_s�b[^�gcf^fs� \[mijbcfc]� ]snijf[mg+�

Pb_� f[gch[� jlijlc[� q[m� fi][n_^� \_fiq� nb_� _jcnb_fcog� [h^� [\ip_� nb_� mo\go]im[+
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[\oh^[hn� p[m]of[nol_� [h^� fsgjb� p_mm_fm� %Bca+� 0&+� Hsgjbic^� ]_ffm)� g[chfs� fsgjbi]sn_m�

q_l_� `ioh^� m][nn_l_^� ch� nb_� f[gch[� jlijlc[+� Pb_� f[gch[� jlijlc[� q[m� ]ihnchoiom� qcnb�
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_f_g_hnm� \_][g_� f_mm� [\oh^[hn� qbcf_� nb_� \fii^� [h^� fsgjb� p_mm_fm� q_l_� f[la_l+�

äAimchijbcfc]� al[hof[l� ]_ffm� q_l_� ]iggih� ch� nb_� mo\go]im[� %Bca+� /&+

Oo\d[]_hn� ni� nb_� mo\go]im[� q[m� nb_� nohc][� gom]of[lcm� qbc]b� q[m� g[^_� oj� i`� nqi�

f[s_lm)� [h� chh_l� f[gch[�]cl]of[lcm� il�]cl]of[l� f[s_l�[h^�[h�ion_l� f[gch[� fihacno^c�h[f�cm� il�

fihacno^ch[f� f[s_l�%Bca+�1&+� Ehn_ljim_^�\_nq__h� nb_�nqi�gom]f_� f[s_lm�q[m�nb_�gs_hn_lc]�

jf_rom� %Bca+� 1&+� Pb_� m_lim[�`ilg_^� nb_�ion_l� f[s_l�i`�nb_� chn_mnch_m� [h^�q[m�[�nbch� f[s_l�

i `�fiim_� [l_if[l� ]ihh_]ncp_� ncmmo_)� \fii^� [h^� fsgjb� p_mm_fm� [h^� h_lp_� `c\l_m� ]ip_l_^�
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_rn_h^cha� ni� nb_� n_lgch[f� q_\� l_acih� qb_l_� nb_s� ]ihnlc\on_^� ni� nb_� ]igjf_r�
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g_g\l[h_� i`n_hncg_m� g[^_� chp[ach[ncihm� chni� nb_� n_lgch[f� q_\�]snijf[mg� ni� `ilg� jcn*
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^_`ch_^� [� ]fim_� l_f[ncihmbcj� \_nq__h� [^d[]_hn� _hn_li]sn_m� %Bca+� 6&+� ?fim_mn� ni� nb_� `l__�
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q_l_� ^cmnlc\on_^� qc^_fs� [giha� nb_� _hn_li]sn_m� [fiha� nb_� chn_mnch_m+� Pb_s� jimm_mm_^�

\[m[ffs� fi][n_^� ho]f_c� qcnb� ]snijf[mgc]� mn[chcha� nb[n� l_[]n_^� jimcncp_fs� qcnb� j_lci^c]
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hog_liom� ]fim_fs� j[]e[a_^� al[hof_m� nb[n� \ofa_^� ch� nb_� [jc][f� ]snijf[mg� qcnb� [�h[lliq�

]_hnl[f� l_acih� %Bca+�.-&+� Pb_m_� al[hof_m� ]ihn[ch_^� [� bigia_h_iom� g[n_lc[f� nb[n� q[m�

\ioh^� \s� [� g_g\l[h_+� Pb_� mojl[ho]f_[l� ]snijf[mg� ]ihn[ch_^� p[lciom� ila[h_ff_m�

ch]fo^cha� Cifac� [jj[l[nom)� lioab�_h^ijf[mgc]� l_nc]ofog)� `l__� lc\imig_m)� gcni]bih^lc[�

[h^� fsmimig_m*fce_� mnlo]nol_m+� Pb_s� b[^� f[n_l[f� [h^� \[m[f� g_g\l[h_m� nb[n� ]fim_fs�

l_f[n_^� ni� nb_� [^d[]_hn� _hn_li]sn_m� \s� ncabn�doh]ncihm� [h^� nb_� \[m[f� f[gch[� l_mj_]ncp_fs+�

Pb_� ai\f_n� ]_ffm� b[^�gc]lipcffc� nb[n�q_l_� mnlo]nol[ffs� mcgcf[l� ni� nb_� _hn_li]sn_m� nbioab�

f_mm� hog_liom� [h^� l_aof[l� ch� mb[j_)� [h^�[�jiilfs� ^_p_fij_^� n_lgch[f� q_\+� Pb_� ai\f_n�

]_ffm� b[^� ij_hcham� nb[n� [jj_[l_^� [m� jcnm� ih� nb_� fogch[f� mol`[]_� ih� i\m_lp[ncih� oh^_l�

m][hhcha� _f_]nlih� gc]lim]ij_+
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--
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kQbb_gXUQTc#� [h^� ch� go]iom� f[s_l� %'&+� Pl[]_m� i`� ][l\irsf[n_^� go]imo\mn[h]_m� [l_�
i\m_lp_^� ch� nb_� fog_h� %]&+� I[a+� 31-+
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nb_� ai\f_n� ]_ffm� "Qbb_gc#� [h^� ch� nb_� fog_h+� Jin_� nb_� mofjb[n_^� go]imo\mn[h]_m�
ch� nb_� go]iom� f[s_l� %'&+� I[a+� r31-+
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/+1� @cm]ommcih

Pb_� i\m_lp[ncihm� g[^_� ch� nb_� mno^s� ch^c][n_� nb_� chn_mnch_m� i`� nb_� Jcf_� ncf[jc[� kC'�

^Y\_dYSec#� b[p_� [^[jn[ncihm� ]ihmcmn_hn� qcnb� [� b_l\cpiliom� ^c_n+� Pi� jlipc^_� [h� ijncg[f�

mol`[]_� [l_[)� nb_�Jcf_� ncf[jc[�b[p_� f_hanbs� chn_mnch_m� ila[hcm_^� chni�go]im[� `if^m+� Pb_�

jl_m_h]_� i`�[� f[la_� mol`[]_� [l_[�]ih`ilgm� ni�i\m_lp[ncihm� ch�inb_l�b_l\cpiliom� `cmb�[h^�

p_ln_\l[n_m)� [h^� cm�[mmi]c[n_^� qcnb�^ca_mncih� i`�][l\ibs^l[n_� lc]b�`ii^m� %On_``_hm� .656&+�

Pb_�go]im[f� `if^m� `ilg_^�\s�nb_�\ofacha�i`�nb_�_jcnb_fcog�ip_l�nb_� f[gch[�jlijlc[�]il_�

[l_� [�g[dil�[^[jn[ncih� `il�_hb[h]cha� nb_� mol`[]_� [l_[�i `�Jcf_� ncf[jc[� chn_mnch_m� [p[cf[\f_�

`il� ^ca_mncih� [h^� [\miljncih)� [h^� [c^m� nb_� gcrcha� i`�`ii^� [h^� ^ca_mncp_� doc]_m+� Pb_s�

[ffiq� `il� nb_� ^cmn_hmcih� i`� nb_� go]im[f� f[s_l� [h^� [l_� jli\[\fs� mnl_n]b_^� `iffiqcha�

`__^cha+� =hs� mol`[]_� [l_[� \_cd� ^o_� ni� f[]e� _ V � fY\\Y� Y^� nb_� Jcf_� ncf[jc[� Yc� `b_RQR\i�

]igj_hm[n_^� `il� \s� nb_� `if^m� [h^� nb_� f_hanb� i`� nb_� chn_mnch_m� %=f*Domm[chc� .614)�

U[mon[e_� [h^� S[f_m� .650&+� Pb_m_� `ch^cham� [l_� mcgcf[l� ni� nbim_� `ioh^� ch�nb_� chn_mnch_m�

i`�gimn� `cmb� %L[nn� [h^� L[nn� .636&+

Pb_� chn_mnch_� i`� Jcf_� ncf[jc[� b[^� hi� l_acih[f� ^c``_l_hnc[ncih)� qbc]b� cm� mcgcf[l� ni�

i\m_lp[ncihm� g[^_� ch� HY\Q`YQ� ]_ccQ]RYSec� %L[mb[� .631&)� [h^� H'� WbQXQ]Y� %G[s[hd[� _n�

[f� .642&+� Pbioab� g_[mol_g_hnm� q_l_� hin�g[^_)� [� al[^o[f� ]l[hc[f*ni*_[o^[f� ^_]fch_)�

[h^� l_^o]ncih� i`�nb_� go]im[f� `if^cham� f_hanb� [h^� `l_ko_h]s� q[m� hin_^� [n� alimm� f_p_f+�

=� mcgcf[l� nl_h^� cm�hin_^� ch�gimn� `cmb� %>ogmni]e� .626)� >cmbij� [h^�K^_hm_� .633)� >ole_�

.64.&+� Pb_� chn_mnch_� i`� nb_� ncf[jc[� b[m� hi� ^cmnch]ncih� mo]b� [m� nb_� cf_[f� ][_][f� p[fp_�

`ioh^� ch� nb_� m[fgihc^m� %At_[mil� [h^� Oniei_� .65.&)� b_h]_� [�giljbifiac][ffs� ^cmnch]n

-2



l_]nog� q[m� hin� c^_hnc`c[\f_+

Pb_� ncf[jc[� chn_mnch[f� q[ff� b[m� `iol� f[s_lm)� mcgcf[l� ni� nb[n�i`�nb_� mnig[]b� i`�C'� ^Y\_dYSec�

%Kmg[h� [h^�?[]_]c� .66.&� [h^�mcgcf[l� ni� nb_� chn_mnch_� i`�H'� ]_ccQ]RYSec� %L[mb[� .631&+�

Pb_� mcgjf_� ]ifogh[l� _jcnb_fcog� ch� ncf[jc[� cm� nsjc][f� i`� nb_� chn_mnch[f� _jcnb_fcog� i`�

p_ln_\l[n_m� %L[nn� [h^� L[nn� .636&+� >_cha� [\miljncp_)� nb_� _jcnb_fc[f� ]_ffm� b[p_� hog_liom�

gc]lipcffc� %U[g[gini� .633)� >cmbij� [h^�K^_hm_� .633)� Gl_g_hnt� [h^�?b[jg[h� .642&+�

Eh� nb_� Jcf_� ncf[jc[� chn_mnch_m)� nb_� f[gch[� jlijlc[� ][hhin� \_� mnlo]nol[ffs� ^c``_l_hnc[n_^�

`lig�nb_� mo\go]im[)� nbioab�nb_�^_hmcns�i`�]ihh_]ncp_� ncmmo_� _f_g_hnm� cm�bcab_l� niq[l^m�

nb_� _jcnb_fc[� [h^� nb_� mct_� i`�nb_� \fii^� [h^� fsgjb� p_mm_fm� ch]l_[m_m� niq[l^m� nb_� nohc][�

gom]of[lcm+� Pb_� f[]e�i`�[hs�^_fch_[ncih� \_nq__h� nb_� f[gch[�jlijlc[� [h^�nb_� mo\go]im[�

ch� nb_� Jcf_� ncf[jc[� chn_mnch_m)� ^c``_lm� g[le_^fs� `lig� inb_l� `cmb� mj_]c_m� _mj_]c[ffs�

][lhcpil_m� nb[n� b[p_� p[lciom� giljbifiac][f� `_[nol_m� ch]fo^cha� nb_� mnl[nog� ]igj[]nog�

[h^� mnl[nog� al[hofimog� qbc]b� [fmi� ]ihnlc\on_� ni� nb_� ip_l[ff� n_hmcf_� mnl_hanb� i`� nb_�

chn_mnch_m� %>ogmni]e� .626&+� =\m_h]_� i`�nb_m_� f[s_lm� ch� Jcf_� ncf[jc[)� g[s� ]ihnlc\on_�

ni� ^_fc][n_h_mm� i `� nb_� ncf[jc[� aon+� Pb_� \fii^� p_mm_fm� nl[hmjiln� [gchi� []c^m� [h^�

gihim[]]b[lc^_m)� qbcf_� nb_� fsgjb� p_mm_fm� ^_[f� qcnb� nb_� `[nns� []c^m� [h^� nlcafs]_lc^_m+�

Pb_�go]im[f� `if^m� g[s� \_� _rn_h^_^� \s� nb_� _haila_g_hn� i`�nb_� p[m]of[nol_� `iffiqcha�

`__^cha� mcgcf[l� ni� nb_� pcffc� %Onchmih� [h^� ?[fbioh� .660&+� Eh� nb_� mo\go]im[f� l_acihm)�

]fomn_lm� i`�_imchijbcfc]� al[hof[l� ]_ffm� %AC?m&� q_l_� ]iggihfs� i\m_lp_^+� Pb_m_� ]_ffm�

b[p_� [fmi� \__h� i\m_lp_^� ch� nb_� m[fgihc^m� %At_[mil� [h^� Oniei_� .65-=&+� Oo\go]im[f�

af[h^m� q_l_� hin�i\m_lp_^� ch� ncf[jc[)� ohfce_� m[\f_`cmb� %>_ff� _n� [f� .653&� [h^� g[gg[fc[h�

chn_mnch_m� %B[q]_nn� .653&+

.)



Jog_liom� ai\f_n� ]_ffm� [l_� ^cmnlc\on_^� [giha� nb_� _hn_li]sn_m� i`� Jcf_� ncf[jc[+� Pb_�

giljbifiac][f� [jj_[l[h]_� i`�nb_�[jc][f�g_g\l[h_�i`�nb_�ai\f_n�]_ffm�b[m�`_q�gc]lipcffc)�

[h^� g[s� [jj_[l� ch]igjf_n_� ^_j_h^cha� ih� nb_� jbsmcifiac][f� mn[n_� %I[hnf_� [h^� =ff_h�

.656&)� Pb_� gi\cfcns� i`�nb_m_� gc]lipcffc� g[s� m_lp_� [�gchil� lif_� ch�^cmj_lm[f� i`�go]om+�

Ci\f_n� ]_ffm� jli^o]_� go]om� nb[n� cm� ^cmnlc\on_^� ih� nb_� go]im[f� mol`[]_� i`� nb_�

a[mnlichn_mnch[f� nl[]n� `ilgcha� [� bs^l[n_^� [h^� pcm]iom� f[s_l+� Pb_� g[ch� `oh]ncih� i`�nb_�

f[s_l� cm� ni� jlin_]n� nb_�go]im[f� ]_ffm� `lig�jin_hnc[ffs� chdolciom� ]ihn_hnm� i`�nb_� chn_mnch[f�

fog_h� %=ff_h� .651&+

J_onl[f� go]ijifsm[]]b[lc^_� q[m� nb_�jl_^igch[hn� ai\f_n*]_ff� m_]l_ncih� i\m_lp_^� ch� nb_�

]l[hc[f� chn_mnch_m)� qbc]b� Cl[o� _n� [f� %.66/&� mj_]of[n_^� nb[n� nbcm� ]iof^� \_� l_f[n_^� ni�

][l\ibs^l[n_� [\miljncih+� Diq_p_l)� \inb� ][l\irsf[n_^� [h^� mofjb[n_^� go]om� ch� nb_�

ai\f_n�]_ffm�q_l_�i\m_lp_^� ch�nb_�gc^^f_�[h^�][o^[f� [mj_]nm� i`�nb_� chn_mnch_m+� Sbcf_� nb_�

go]iom� f[s_l� q[m� jl_^igch[hnfs� ]igjim_^� i`�h_onl[f� go]ijifsm[]]b[lc^_)� mofjb[n_^�

nsj_m� q_l_� c^_hnc`c_^� j[lnc]of[lfs� ch� nb_� gc^^f_� [h^� ][o^[f� [mj_]nm� i `� nb_� chn_mnch_m+�

Pb_� fi][ncih� i`� mofjb[n_^� `ilgm� ^c^� hin� [fq[sm� ]ich]c^_� qcnb� jl_m_h]_� i`� mofjb[n_^�

go]imo\mn[h]_*]ihn[chcha� ai\f_n� ]_ffm+� Pbcm�g[s� \_�[nnlc\on_^� ni� ]b_gc][f� ]b[ha_m� i`�

nb_�go]iom� jl_]cjcn[n_^� \s� fogch[f� _hpclihg_hn+� Pb_� jf[mg[�g_g\l[h_� ih�nb_� [jc][f�

mol`[]_� i `�nb_� gc]lipcffc� cm� ]ip_l_^� \s� [� afs]i][fsr+� Pb_� afs]i][fsr� cm� jli^o]_^� \s�

nb_� ]_ffm� ih� qbc]b� cn� cm� [nn[]b_^� %Gl_g_hnt� [h^� ?b[jg[h� .642&+� Pb_� afs]i][fsr� cm�

\_fc_p_^� ni� \_� [� g[dil� mcn_� `il� \ci]b_gc][f� []ncpcns� [h^� j[lnc]cj[n_m� ch� mshnb_nc]�

`oh]ncihm� i`�nb_� _hn_li]sn_m� %Aa\_lnm� _n� [f� .651&+

Pb_� ]il_� i `�nb_� gc]lipcffom� cm�g[^_� i`�`cf[g_hnm� _rn_h^cha� ni� nb_� n_lgch[f� q_\� l_acih

.*



ch� nb_� [jc][f� ]snijf[mg)� qbc]b� []]il^cha� ni� I[nmo^[cl[� [h^� >ola_mm� %.646&� acp_�

mnlo]nol[f� mojjiln� [h^� mig_� gincfcns� ni� nb_� gc]lipcffc+� Pb_� n_lgch[f� q_\� cm� ]igjim_^�

i`�[� ]igjf_r� `cf[g_hn� h_nqile� qbc]b� mn[\cfct_m� nb_� ]_ff� `lig� imginc]� [h^� g_]b[hc][f�

mbi]e� %Plc_l� .635&+� Pb_� jl_m_h]_� i`� gc]lino\of_m)� g_g\l[h_*\ioh^� p_mc]f_m� [h^�

p[]oif_m� moaa_mnm� nb_� [jc][f� tih_� jf[s� [� lif_� ch� ]snijf[mgc]� nl[hmjiln+� U[g[gini�

%.633&� ch^c][n_^� nb_� jl_m_h]_� i`� nb_� p[]oif_m� l_f[n_^� ni� jl_m_h]_� i`� `ii^)� moaa_mncha�

nb_s� ]iof^� \_� `[n�^lijf_nm+� Doff� [h^� On_b_fch� %.646&� moaa_mn_^� nb_� n_lgch[f� q_\� ]iof^�

\_� mo\^cpc^_^� []]il^cha� ni� nb_� f_p_f� ]ill_mjih^cha� ni� nb_�doh]ncih� ]igjf_r_m� chni� nb_�

[jc][f)� [^b_l_h]_� [h^�nb_�\[m[f� l_acih+� Hce_� ch�inb_l� `cmb� [h^� p_ln_\l[n_m� %C[onbc_l� [h^�

H[h^cm� .64/)�Ji[cff[]*@_j_sl_� [h^�C[m� .645)� B[q]_nn� .653&)� nb_� n_lgch[f� q_\� ch�Jcf_�

ncf[jc[� cm� ^cmnchaocmb_^� \s� [\m_h]_� i`�]_ffof[l� ila[h_ff_m+

Pb_� l_acih� \_fiq� nb_� n_lgch[f� q_\� cm�[�g[dil�g_n[\ifc]� mcn_� ]b[l[]n_lct_^� \s� jl_m_h]_�

i`� ]_ffof[l� ila[h_ff_m)� ch]fo^cha� Cifac� [jj[l[nom)� gcni]bih^lc[� [h^� _h^ijf[mgc]�

l_nc]ofog� %AN&+� Icni]bih^lc[� [l_� f_mm� [\oh^[hn)� mcgcf[l� ni�i\m_lp[ncihm� g[^_� ch�inb_l�

`cmb� %C[onbc_l� [h^� H[h^cm� .64/&+

Pb_� l_f[ncihmbcj� \_nq__h� [^d[]_hn� _hn_li]sn_m� cm� p_ls� ]fim_� ^o_� ni� nb_� jl_m_h]_� i`�

mj_]c[fct_^�doh]ncih[f� ]igjf_r_m+� Pb_�tihof[�i]]fo^_hm� cm�]fim_mn� ni� nb_� `l__� \il^_l� i`�

nb_� _jcnb_fcog� [h^� _hmol_m� nb[n� hi� m__j[a_� i`�oh^ca_mn_^� `ii^)� gc]liila[hcmgm� [h^�

inb_l� fogch[f� ]ihn_hnm� n[e_m� jf[]_� \_nq__h� nb_� nqi� [^d[]_hn� g_g\l[h_m+� =hs�

]iggohc][ncih� \_nq__h� nb_� chn_mnch[f� fog_h� [h^� nb_� _rnl[]_ffof[l� mj[]_� ][h� ihfs�

b[jj_h� nblioab� nb_� gc]lipcff[l� \il^_l� [h^� [jc][f� ]snijf[mg+� Pb_� inb_l� doh]ncihm�

ch]fo^_� tihof[� [^b_l_hm� [h^� ^_mgimig_+� >inb� [l_� fi][n_^� l_mj_]ncp_fs� \_fiq� nb_

.+



dZY_WM� ZOOW_PQY]� MYP� [M\^UOU[M^Q� UY� RM]^QYUYS� Z R �MPVMOQY^� QY^Q\ZOc^Q]'

Eh� ]ih]fomcih� nb_� chn_mnch_m� i`�nb_�Jcf_� ncf[jc[� l_`f_]n� [^[jn[ncih� `il� [� b_l\cpiliom� ^c_n�

[h^� [l_� mcgcf[l� ni� nbim_� i`�inb_l� b_l\cpiliom� p_ln_\l[n_m+� Pb_� chn_mnch_m� [l_� f_hanbs)�

[h^� b[p_� _rn_hmcp_� `if^cham� i `�nb_�go]im[+� Eh�il^_l� ni� `cn� ch� nb_� [\^igch[f� ][pcns)� nb_�

chn_mnch_m� [l_� [ll[ha_^� ch� ]igjf_r� ]ihpifoncihm+� Pb_� Jcf_� ncf[jc[� chn_mnch_m� b[p_� hi�

giljbifiac][f� ^cmnch]ncih� [fiha� nb_� f_hanb� i`�nb_� chn_mnch_m� nbioab� jlial_mmcp_� ][o^[f�

n[j_lcha� q[m� i\m_lp_^+� Pb_� chn_mnch[f� q[ff� b[m� mcgcf[l� mnl[nc`c][ncih� fce_� inb_l� n_f_imn�

`cmb� [h^� p_ln_\l[n_m+� =m� qcnb� gimn� p_ln_\l[n_m)� Jcf_� ncf[jc[� b[p_� ]ifogh[l*nsj_�

_jcnb_fcog� qcnb� [h� [jc][f� gc]lipcff[l� \lomb� \il^_l� [h^� ai\f_n� ]_ffm� ^cmnlc\on_^� [giha�

nb_� _hn_li]sn_m+� Pb_� g[dil� go]imo\mn[h]_m� ch� nb_� ]l[hc[f� chn_mnch_m� [l_� h_onl[f�

go]imo\mn[h]_m� [h^� mofjb[n_^� []c^c]� go]imo\mn[h]_m� ch� nb_� ][o^[f� chn_mnch_m+� Pb_�

go]om� f[s_l� `iffiq_^� [� mcgcf[l� j[nn_lh+� Pb_� Jcf_� ncf[jc[� chn_mnch_m� b[p_� hi� `_[nol_�

^_fch_[ncha� nb_� f[gch[� jlijlc[� `lig� nb_� mo\go]im[)� [h^� b[p_� [� \cf[s_l_^� gom]of[lcm�

]igjim_^� i`�[h� ion_l� fihacno^ch[f� [h^� chh_l� ]cl]of[l� f[gch[_+

.,



,'� 7QXZY]^\M^UZY� ZR� NUZRUWX� UY� AUWQ� ^UWM[UM� @*:08.2:863;� 7358<3.=; � UY^Q]^UYQ]

_]UYS� [ZWcOWZYMW� MY^UX_O_]� ]Q\_X'

,'*� <Y^\ZP_O^UZY

,'*'*� :QYQ\MW� OTM\MO^Q\U]^UO]� ZR�M� NUZRUWX

>ci`cfgm� [l_� ^sh[gc]� ila[hc]� jifsg_l� g[nlc]_m� %?imn_lnih� _n� [f� .654&)� cggi\cfct_^� [n�

[� mo\mnl[nog� mol`[]_� %I[lmb[ff� .66/&� qcnbch� qbc]b� gcr_^� h[nol[f� jijof[ncihm� i`�

gc]liila[hcmgm� [l_� fi][n_^� %?imn_lnih� _n� [f� .654&+� Pb_s� [l_� o\ckocniom� ih� \inb�

\cifiac]� [h^� [\cifiac]� mol`[]_m� cgg_lm_^� ch� [h� [ko_iom� _hpclihg_hn� %I[lmb[ff� .66/&�

[h^� ^cmnlc\on_^� ch� p[lciom� _]imsmn_gm+� Oig_� i`� nb_� mno^c_^� _]imsmn_gm� ch]fo^_� nb_�

\ipch_� log_h� %=nech� .643)� ?b_ha� _n� [f� .65.)� Go^i� _n� [f� .654)� L[nn_lmih� _n� [f� .642&)�

icf� ch^omnls� [ko[nc]� msmn_gm� %?imn_lnih� .651)� Icnn_fg[h� [h^� C__m_s� .652&)� bog[h�

`_g[f_� ol_nbl[�%I[llc_� _n�[f� .650&)� \cf_�^o]nm� %Ooha�_n�[f� .66/&)� [h^�g_^c][f� jlimnb_m_m�

%I[llc_� [h^� ?imn_lnih� .65/)� .650+� I[llc_� _n� [f� .650)� Jc]e_f� _n� [f� .652&+� Eh� mcno�

_r[gch[ncih� i`� nb_m_� _]imsmn_gm� ^_gihmnl[n_m� nb[n� `ilg[ncih� i`� \ci`cfgm� cm� nb_�

jl_^igch[hn� `ilg� i `�gc]li\c[f� aliqnb� [h^� jlipc^_m� gc]liila[hcmgm� qcnb� [�jlin_]ncp_�

mnl[n_as� [a[chmn� p[lciom� chmofnm+� Kh� \cifiac][f� mol`[]_m)� nb_� g[nlcr� cm� ]igjim_^� i`�

\[]n_lc[f�_rijifsm[]][lc^_m� [h^�]igjih_hnm� fce_�ncmmo_�afs]i][fsr� %?imn_lnih�_n�[f� .645)�

.65.&+

Cliqnb� ch� [� \ci`cfg� ]ih`_lm� ih� nb_� gc]liila[hcmgm� mb_fn_l� `lig� p[lciom� [hnc\[]n_lc[f�

[^p_lm[lc_m� ch]fo^cha� [hnc\i^c_m)� jb[ai]snc]� ]_ffm)� [hnc\cinc]m� [h^� \[]n_lcijb[a_�

%?imn_lnih� _n� [f� .654&+� @o_� ni� nb_� \ch^cha� h[nol_� i`� nb_� \ci`cfg)� honlc_hn� nl[jjcha

.-



i]]olm� jlipc^cha� [� mo\mnl[n_� `il� gc]li\c[f� g_n[\ifcmg+� Pb_� g_n[\ifc]� jli^o]nm� `lig�

nb_m_� l_[]ncihm�][h�\_�oncfct_^� \s�inb_l�gc]liila[hcmgm)� l_mofncha� ch�gc]li\c[f� ]ihmilnc[�

]iggohcnc_m� %?imn_lnih� .655&+� Pbcm� ila[hct[ncih� jligin_m� _``c]c_hn� _h_las� oncfct[ncih�

\s� _h]iol[acha� gc]li\c[f� ]igjf_g_hn[lc_m� [h^� msh_lacmg� %?imn_lnih� _n� [f� .654&+

,'*'+� 9Z\XM^UZY� ZR�5UZRUWX

Ic]liila[hcmgm� mbiq� [� n_h^_h]s� ni� [^b_l_� ni� mifc^� mol`[]_m� %I[lmb[ff� .643&� qbc]b�

_r_ln� hog_liom� ch`fo_h]_m� ih� nb_� gc]li\_äm� \_b[pciol� %p[h� Hiim^l_n]bn� _n� [f� .66-&+�

Pbcm� \_b[pciol� cm� [nnlc\on_^� ni� nb_� [\cfcns� i`� gc]li\_m� ni� l[jc^fs� [^[jn� ni� p[lciom�

_hpclihg_hn[f� ]b[ff_ha_m)� l_`_ll_^� ni� [m� jb_hinsjc]� jf[mnc]cns� %>liqh� [h^� Scffc[gm�

.652&+� Pb_� `ilg[ncih� i`� \ci`cfgm� chpifp_m� `iol� g[ch� jli]_mm_m7� nl[hmjiln� i`� nb_�

gc]liila[hcmg� ni� nb_� mol`[lä$Y� [^b_mcih)� [nn[]bg_hn� [h^� ]ifihct[ncih+

Pl[hmjiln� i`�gc]liila[hcmgm� ni� mol`[]_m� cm�[]bc_p_^� \s�^c``omcih)� ]ihp_]ncih� il� []ncp_�

nl[hmjiln+� Pb_� ^c``omcih� gi^_� i`�gc]liila[hcmg� nl[hmjiln� cm� [� mfiq� %I[lmb[ff� .643&�

[h^� l[h^ig� jli]_mm� [ech� ni� >liqhc[h� gincih� [h^� ^c``_lm� `lig� ]ihp_]ncih� qbc]b�

^_j_h^m� ih� `foc^*`fiq� ^sh[gc]m� %?b[l[]efcm� .65.&+� =]ncp_� nl[hmjiln� chpifp_m� nb_�

gip_g_hn� i`� nb_� gc]liila[hcmg� \s� [� gincfcns� g_]b[hcmg� fce_� `f[a_ff[� il� \s�

]b_gi^sh[gcmg� %=ffq_cmm� _n� [f� .644&+� Kh]_� nb_� gc]liila[hcmgm� [l_� ch� ]fim_�

jlircgcns� ni� nb_� mol`[]_)� nb_� h_rn� mn[a_� i`�]ifihct[ncih� cm� [^b_mcih)� [�jbsmc]i]b_gc][f�

jli]_mm� nb[n� cm� _cnb_l� l_p_lmc\f_� il� hih� l_p_lmc\f_� %p[h� Hiim^l_]bn� _n� [f� .656&+�

N_p_lmc\f_� [^b_mcih� l_jl_m_hnm� [�q_[e� fi][fct[ncih� i`�nb_�gc]liila[hcmg� ni� nb_� mol`[]_+�

Pbcm� ][h� \_� _[mcfs� l_gip_^� \s� mg[ff� mb_[l� `il]_m� %?imn_lnih� _n� [f� .654&+� Ell_p_lmc\f_

..



[^b_mcih� chpifp_m� [�mnliha_l� l_f[ncihmbcj� ni�nb_�mol`[]_� [h^� nb_�gc]liila[hcmg� ][h�ihfs�

\_� l_gip_^� \s� p_ls� mnliha� mb_[l� `il]_m� %p[h� Hiim^l_]bn� _n� [f� .656&+

Eh� [hcg[f� ncmmo_m� ch]fo^cha� nb_� chn_mnch_m)� gc]liila[hcmgm� \ioh^� ni� nb_� go]om� g[s�

g[chn[ch� [� q_[e� [^b_mcih� ni� nb_� mol`[]_m� %=lj� .656&+� Biffiqcha� chcnc[f� [^b_mcih)�

ila[hcmgm� [nn[]b� ni� nb_� mol`[]_� ]l_[ncha� [� mn[\f_� l_f[ncihmbcj� qcnb� nb_� mol`[]_� g_^c[n_^�

\s� chn_l[]ncih� i `� mj_]c[fct_^� ]_ff� mol`[]_� mnlo]nol_m� ih� nb_� gc]liila[hcmg� [h^� nb_�

mol`[]_+� Pb_m_� mnlo]nol_m� qbc]b� ch]fo^_� `c\lcfm� [h^� _rijifsg_lm� _hmol_� [� p_ls� mnliha�

fche[a_� %=lj� .656&+� Pb_�`ch[f� mn_j� ch�nb_� `ilg[ncih�i`�\ci`cfg� chpifp_m� nb_�]ifihct[ncih�

i`�nb_� mol`[]_� %I[lmb[ff� .66/&+� Pb_�gc]liila[hcmgm� qbc]b� [l_� hiq�mnlihafs� \ioh^� ni�

nb_�mol`[]_� oh^_lai� ^cpcmcih+� >[]n_lc[� p,cnbch�[�]ifihs� [l_� [nn[]b_^� ni�_[]b�[hinb_l� [h^�

\ioh^�qcnbch�nb_�_rijifsm[]]b[lc^_� g[nlcr�ni�`ch[ffs�`ilg�[�]ihnchoiom� f[s_l�%?imn_lnih�

_n� [f� .65.&+

,'*',� E^_PcUYS� 5UZRUWX]

Jog_liom�g_nbi^m�i`�mno^scha� \ci`cfgm�b[p_�\__h�l_pc_q_^� %H[^^�[h^�?imn_lnih� .66-)�

>f_hechmijj� [h^�?imn_lnih� .66.&+� Pb_� o�"� i`�\inb� m][hhcha� [h^� nl[hmgcmmcih� _f_]nlih�

gc]lim]ijs� b[m� \__h� om_`of� ch�_mn[\fcmbcha� nb_� mnlo]nol_� [h^� ^cmnlc\oncih� i`�\ci`cfgm� ch�

p[lciom� _]imsmn_gm� %?b_ha� _n�[f� .65.)�Icnn_fg[h� [h^�C__m_s� .652&+� O][hhcha� _f_]nlih�

gc]lim]ijs� cm� [h�_r]_ff_hn� niif� `il� ch*mcno� mno^s� i`�\ci`cfgm� ^o_� ni� cnm� nbl__*^cg_hmcih�

][j[\cfcns)� [ffiqcha� i\m_lp[ncih� i`� _rn_hmcp_� mol`[]_m� %>ittif[� [h^� Nomm_ff� .66/&+�

Pl[hmgcmmcih� _f_]nlih�gc]lim]ijs� [ffiqm�]limm�m_]ncih[f� _r[gch[ncih� i`�nb_�\ci`cfg�[h^�

cm� om_`of� ch� i\m_lpcha� p[lciom� mnlo]nol[f� `_[nol_m� ch� cnm� ^_jnb)� [h^� [n� bcab_l� l_mifoncih

./



^TMY� ?@� MYP� E8@'

Sbcf_� _f_]nlih� gc]lim]ijs� cm� om_`of� ch� ^_gihmnl[ncha� nb_� \ci`cfg)� lionch_� ncmmo_�

jli]_mmcha� ][h� [fn_l� il� ^_mnlis� nb_� \ci`cfg+� @_bs^l[ncih� [h^� q[mbcha� jli]_mm_m�

^l[mnc][ffs� ]ih^_hm_)� ^cmniln�il�^_ho^_� nb_�bcabfs� bs^l[n_^� mnlo]nol_m� ^olcha� jli]_mmcha�

%?imn_lnih� _n� [f� .65.8+

Pb_� \ci`cfgm� ][h� \_� mn[\cfct_^� [a[chmn� ]ih^_hm[ncih� ^olcha� jli]_mmcha� \s�gofncjf_*mcn_�

[h]bil[a_� %?imn_lnih� _n� [f� .65.&+� Sile_lm� b[p_� om_c� ^c``_l_hn� g_nbi^m� ch]fo^cha�

mj_]c`c]� [hnc\i^c_m� [a[chmn� nb_� go]iom� f[s_l� %Nit__� _n� [f� .65/)� >iff[l^� _n� [f� .653)�

?ilhcmb� _n� [f� .654)� ?b[h� _n� [f� .650+� Iil]e� _n� [f� .654)� ?[jons� [h^� ?imn_lnih� .651&)�

f_]nchm� %?imn_lnih� _n� [f� .653&)� hih*[ko_iom� `cr[ncp_� %Ocgm� _n�[f� .66.&)� [h^�gc]liq[p_m�

%Polh_l� _n� [f� .66-&+� R[lciom� `ilgm� i `� p_ls� fiq� n_gj_l[nol_� mn[\cfct[ncih� ch]fo^cha�

l[jc^� `l__tcha� %?[ll� _n�[f� .650&)� fiq�n_gj_l[nol_� OAI�%N_[^� [h^� F_``l__� .66.&)� `l__t_�

mo\mncnoncih� %E]bce[q[� _n� [f� .654&� il� ]ig\ch[ncihm� i`�[]lif_ch� p[jiol� `cr[ncih)� `l__t_*�

^lscha� [h^� imgcog� p[jiol� %Oj_[l_� [h^�Iclm[fcgc� .66/&� b[p_� \__h� om_^+

Pb_� i\d_]ncp_� i`�nbcm� mno^s� q[m� ni� jl_m_lp_� [h^� ^_gihmnl[n_� \ci`cfgm� ih� nb_� fogch[f�

mol`[]_� i `� nb_� chn_mnch_m� i`�Jcf_� ncf[jc[� kC'� ^Y\_dYSec#� \s� _f_]nlih� gc]lim]ijs� omcha�

l[\\cn� [hncgo]om� [hnc\i^s� ni� mn[\cfct_� nb_� \ci`cfg+

.0



,'*'-� E_XXM\c� ZR�ZNVQO^U`Q]�

:QYQ\MW� ZNVQO^U`Q

Amn[\fcmb� [�jlini]if� `il� jl_m_lp[ncih� [h^� ^_gihmnl[ncih� i`�\ci`cfgm� ch� nb_� chn_mnch_m� i`�

nb_�Jcf_� ncf[jc[� "C'� ^Y\_dYSec#'

E[QOURUO� ZNVQO^U`Q]

.+� Lli^o]ncih� i `�jifs]fih[f� [hncgo]om� [hnc\i^c_m+

/+� Qm_� i`� nb_� jifs]fih[f� [hncgo]om� [hnc\i^c_m� ni� mn[\cfct_� nb_� \ci`cfgm� ih� nb_�

fogch[f� mol`[]_� i`�nb_� chn_mnch_m� i`�Jcf_� Pcf[jc[� kC'� ^Y\_dYSec#'

.1



,'+� @M^Q\UMW� MYP� @Q^TZP]

,'+'*� G]Q� ZR�X_O_]� MY^U]Q\_X� ^Z� ]^MNUWUdQ� NUZRUWX]'

,'+'*'*� C\Q[M\M^UZY� ZR�MY^U]Q\M'

Bcp_� [^ofn� `cmb� q_l_� [h[_mnb_nct_^� [m� ^_m]lc\_^� ch� m_]ncih� /+/+.+/+.� [h^� ^cmm_]n_^� ni�

_rn_lcilct_� nb_� chn_mnch_m+� Pb_� chn_mnch_m� q_l_� nb_h� ch]cm_^� fihacno^ch[ffs� ni� _rjim_� nb_�

fogch[f� mol`[]_� i`�nb_� chn_mnch_m� [h^�q[mb_^� a_hnfs� qcnb�@o\_f]iäm� jbimjb[n_� \o``_l_^�

m[fch_� %^L>O&� [n�jD� 4+1+� Pb_�go]om�q[m�j__f_^� i``�nb_� fogch[f� mol`[]_� omcha� nb_� \fohn�

_^a_� i`� [� molac][f� \f[^_� [h^� momj_h^_^� ch� ^L>O+� Pb_� jiif_^� go]om� q[m� nb_h�

bigia_hct_^� \s� pcailiom� piln_r+� Pb_� bigia_h[n_� q[m� ]_hnlc`oa_^� [n� ./--a� `il� /-�

gchon_m� ni� m_j[l[n_� nb_� f[la_� j[lnc]of[n_� g[nn_l+� Pb_� moj_lh[n[hn� `foc^� q[m� j[mm_^�

nblioab� [h� +12� j� `cfn_l� [h^� ^cmj_hm_^� ch� .gf� [fckoinm+� Llin_ch� ]ih]_hnl[ncih� q[m�

^_n_lgch_^� \s� l_`l[]nig_nls)� m_n� [n� nb_� [\mil\_h]s� f_p_f� i`�/5-hg+� Pb_� `cfnl[n_� q[m�

mnil_^� [n� */-á?� jlcil� ni� cggohct[ncih+

,'+'*'+� 4YUXMW� XMUY^QYMYOQ

Pqi� sioha� [^ofn� J_q� V_[f[h^� N[\\cnm� q_l_� om_^� ch� nb_� mno^s+� Pb_� [hcg[fm� q_l_�

g[chn[ch_^� ch� nb_� =nf[hnc]� R_n_lch[ls� ?iff_a_�=hcg[f�N_m_[l]b�B[]cfcns� []]il^cha� ni

nb_� aoc^_fch_m� jlipc^_^� \s� nb_� ?[h[^c[h�?ioh]cf� ih�=hcg[f� ?[l_+� Pb_s�q_l_�biom_^

ch� mj[]ciom� qcl_*g_mb� ][a_m� ]iojf_^� ni�[h�[cl� `fombcha� msmn_g+� Pb_� ][a_m� q_l_� jf[]_^�

ch� [�q_ff� p_hncf[n_^� [h^� fcabn_^� liig+� Pb_� l[\\cnm� q_l_� `_^�QT�\YRYde]� ih� ]igg_l]c[f�

l[\\cn� j_ff_nm� [h^� ]ihnchoiomfs� mojjfc_^� qcnb� `l_mb� ]f_[h� q[n_l+

.2



,'+'*',� <XX_YUdM^UZY

Kh_� b[f`�i`�[�gcffcfcnl_� i`�oh^cfon_^� `cfnl[n_� qcnb� [�jlin_ch� ]ih]_hnl[ncih� i`�44-ja,gf)

q[m� nbilioabfs� _gofmc`c_^� qcnb� -+2gf� i`� ch]igjf_n_� Bl_oh^äm� [^dop[hn+� Pb_� l[\\cnm�

q_l_� \f_^� ni� jlipc^_� ohcggohct_^� ]ihnlif� m_log� [h^� nb_h� E�gf� i`� _gofmcih� q[m�

[^gchcmn_l_^� mo\]on[h_iomfs� ni� nb_� l[\\cnm� [n� m_p_l[f� mcn_m� ch� nb_� ^ilm[f� [mj_]nm� i`�nb_�

h_]e� l_acih+

=�\iimn_l� chd_]ncih� %-+2gf&� q[m� acp_h� [`n_l� `iol� q__em+� Pb_� l[\\cnm� q_l_� \f_^� m_p_h�

^[sm� [`n_l� nb_� \iimn_l� chd_]ncih� [h^� \fii^� q[m� ]iff_]n_^� ch� hih� b_j[lch� p[]on[ch_lm+�

O_log� q[m� ]iff_]n_^� [h^� [fckoin_^� chni� .� gf� [giohnm� [h^� mnil_^� [n� */-á?+� =hnc\i^s�

[]ncpcns� q[m� ]ih`clg_^� \s� a_f� ^c``omcih� n_mn� %Do^mih� [h^� D[s� .656&+

,'+'*'-� E^MNUWUdUYS� ^TQ� NUZRUWX

,'+'*'-'*� 9U]T� XMYMSQXQY^� RZ\� ]^MNUWUdUYS�NUZRUWX]

Pb_� mno^s� q[m� ][llc_^� ion� ih� .-� b_[fnbs� [h^� hilg[f� [^ofnm� Pcf[jc[� kC'� ^Y\_dYSec#�

i\n[ch_^� `lig� mni]em�b_f^�[n�nb_�=nf[hnc]� R_n_lch[ls� ?iff_a_� Bcmb�D_[fnb� Qhcnäm�=ko[nc]�

=hcg[f� B[]cfcns+� Pb_� `cmb�`il�nb_�mno^s�q_l_� l[h^igfs� [mmcah_^� ni�_cnb_l�[�l_]cl]of[ncha�

il� `fiq*nblioab� `cmb� bif^cha� msmn_g+

Pb_� l_]cl]of[ncha� msmn_g� `cmb� q_l_� g[chn[ch_^� ch� .*g_nl_� ^c[g_n_l� ]cl]of[l� n[hem+�

A``fo_hn�q[n_l�q[m� ^l[ch_^� chni� [�]iff_]ncha� l_m_lpicl� nb[n� [ffiq_^� m_^cg_hn[ncih� i`�nb_�

f[la_� j[lnc]of[n_� g[nn_l+� O_^cg_hn*� `l__� q[n_l� q[m� nb_h� jogj_^� nblioab� [� m[h^� `cfn_l+�

Pb_� m[h^� `cfn_l�jl_mmol_� q[m� gihcnil_^� `l_ko_hnfs� [h^� nb_� `cfn_l� q[m� \[]e`fomb_^� qb_h�

h_]_mm[ls+� Pb_� q[n_l� q[m� nb_h� ^cl_]n_^� ni� nb_� nbl__*q[s� p[fp_� ncn[hcog*jf[n_� b_[n

/)



_r]b[ha_l� oh^_l� ]igjon_l� ]ihnlif+� P_gj_l[nol_� q[m� g[chn[ch_^� [n� /4+2� (,*� .}?�

%[p_l[a_� (,*� O@&� [h^� q[m� oh^_l� ]ihmn[hn� _f_]nlihc]� gihcnilcha+� Pb_� q[lg� q[n_l� q[m�

b_f^� ch� [� bif^cha� n[he� \_`il_� \_cha� mojjfc_^� ni� nb_� n[hem� i`� `cmb+� S[n_l� `fiq� q[m�

g[chn[ch_^� [n� [jjlircg[n_fs� /� Hcnl_m,gchon_+� S[n_l� q[m� ]ihmn[hnfs� \_cha� jogj_^�

mcgofn[h_iomfs� `lig� nb_� l_m_lpicl� n[he� ni� [�\ci`cfn_l+� Pb_� `cmb�q_l_� `_^�[�\[f[h]_^� ^c_n�

ch� [� 2� gg� j_ff_n� ^c_n+� =cl� q[m� ^_fcp_l_^� ni� _[]b� n[he� \s� [� lin[ls� p[h_� \fiq_l+�

@[sf_hanbm� q_l_� g[chn[ch_^� [n� ./� bl� fcabn� [h^� ./bl� ^[le+

Pb_� `fiq*nblioab� bif^cha� `[]cfcns� `cmb� q_l_� g[chn[ch_^� [m� ^_m]lc\_^� ch� /+/+.+.

,'+'*'-'+� 7U]]QO^UZY

Biffiqcha� _onb[h[mc[)� nb_� lcabn� [\^igch[f� q[ff� q[m� ^cmm_]n_^� [h^� l_`f_]n_^� ni� _rjim_�

nb_� pcm]_l[+� Oo\m_ko_hnfs)� nb_� chn_mnch_m� q_l_� a_hnfs� ^cm_hn[haf_^+� Pqi� aliojm� i`�

m_]ncihm� q_l_�g[^_� `lig� nb_�]l[hc[f)� gc^�[h^�][o^[f� chn_mnch_m� i`�_[]b� `cmb+� Kh_�alioj�

i`�m_]ncihm� q[m� nl_[n_^� qcnb� [hncgo]om� [hnc\i^c_m)� qbcf_� nb_� inb_l� m_lp_^� [m� ]ihnlif+�

Pb_� n_mn� m_]ncihm� q_l_� a_hnfs� mo\g_la_^� ch�[�pc[f� ]ihn[chcha� 1�gcm� i `�`l_mbfs� jl_j[l_^�

mifoncih�i `�2"�afon[l[f^_bs^_� ]ihn[chcha�-+.2"�lonb_hcog� l_^�[h^� .gf�i`�nb_�oh^cfon_^�

[hncgo]iom� m_l[+� Pb_� [hncgo]om� m_l[� ch� nb_� `cr[ncp_� mifoncih� om_^� `il� nb_� ]ihnlif�

m_]ncihm� q[m� l_jf[]_^� qcnb� jl_*cggohcm[ncih� m_l[+� Pcmmo_m� q_l_� ch]o\[n_^� [n� liig�

n_gj_l[nol_� %/.*/2}?&� `il� .� bl�[h^�g[chn[ch_^� [n�1á?�ip_lhcabn+� Pb_�ncmmo_m� q_l_� nb_h�

jli]_mm_^� `il� m][hhcha� _f_]nlih� gc]lim]ijs� [m� ^_m]lc\_^� ch� /+/+.+0+

/*



,',� DQ]_W^]

Pb_�om_�i`�̀ cr[ncp_� ]ihn[chcha� [hncgo]om� [hnc\i^c_m� [ffiq_^� nb_�jl_m_lp[ncih� i`�p[lciom�

`ilgm� i`� [giljbiom� g[n_lc[f� [h^� hog_liom� gc]li\c[f� giljbinsj_m� ]ihmncnoncha� nb_�

\ci`cfg� ih� nb_� gc]lipcff[l� mol`[]_� i`� nb_� chn_mnch_� i`� Jcf_� ncf[jc[+� %Pb_m_� [l_�

^_gihmnl[n_^� ch� Bcam+� .4*0-� [h^� ^_m]lc\_^� \_fiq&+� Pb_� ncmmo_m� nl_[n_^� qcnb� `cr[ncp_�

f[]echa� [hncgo]om� [hnc\i^c_m)� b[^� ihfs� l_gh[hnm� i`� nb_� \ci`cfgm� ih� nb_� gc]lipcff[l�

mol`[]_� %Bca+� 0.&+

Pb_�\ci`cfgm� _rcmn_^� ch�m_p_l[f� `ilgm)� qbc]b�q_l_� l_`f_]n_^� \s� nb_�go]ijifsm[]]b[lc^_�

jl_m_hn� ch� nb_� mj_]c`c]� [l_[+� Pb_� gimn� ]iggih� `ilg� i`�nb_� \ci`cfg� q[m� [� ]ihnchoiom�

\f[he_n� _hncl_fs� i\fcn_l[ncha� nb_� gc]lipcff[l� mol`[]_� [m� ^_gihmnl[n_^� ch� Bca+� .4+� Pb_�

mol`[]_� i`�nb_� f[s_l�q[m� hin�mgiinb� [h^� [jj_[l_^� ]illoa[n_^� qcnb�^_\lcm� mnl_qh� ih� nb_�

mol`[]_� [jj[l_hnfs� `lig� cnm� _limcih+

=�m_]ih^� `ilg� i`�nb_� \ci`cfg�q[m� [� mb__n*fce_� mnlo]nol_� g[^_� i`�chn_l^cacn[ncha� mnl[h^*

fce_� ]igjih_hnm+� Pbcm� `ilg� i`� nb_� \ci`cfg� [jj_[l_^� ni� j__f� `lig� nb_� gc]lipcff[l�

mol`[]_� qb_l_� nb_� f[s_l�q[m�^cm]ihnchoiom� %Bca+� .5&+� Pb_� mnl[h^� fce_�]igjih_hnm� i`�nb_�

f[s_l� m_]ol_fs� b_f^� gc]li\c[f� giljbinsj_m� qcnbch� nb_�g[nlcr+

@c``_l_hn� `lig� nb_m_�  \ci*`ilgm � q[m� nb_�g[n*fce_� \ci`cfg)� qcnb� [� mgiinb� mol`[]_� %Bca+�

.6&+� Pbcm� `ilg� i`� nb_� \ci`cfg� b[^� hog_liom� ^cm]ihnchoiom� [l_[m� nb[n� l_p_[f_^�

hog_liom� gc]li\c[f� giljbinsj_m� _g\_^^_^� \_h_[nb� nb_� mol`[]_+� Eh� [hinb_l� `ilg� i`�

nb_� \ci`cfg� %Bca+� /-&� hog_liom� gc]li\c[f� giljbinsj_m� [l_� _pc^_hn� \ofacha� \_h_[nb� [�

\ci`cfg� g[nlcr)� nb[n� \ioh^� nb_g� ni� nb_� gc]lipcff[l� mol`[]_+

/+



=� `fo``s� `ilg� i`�nb_� \ci`cfg�q[m� [fmi� l_]iahct_^)� qcnb�giljbinsj_m� c^_hnc`c[\f_� qcnbch�

cnm�^_jnbm� %Bcam+� /.)�//&+� Pb_�go]ijifsm[]]b[lc^_� g[nlcr�q[m�_pc^_hnfs� m][l]_� ch�mig_�

`ilgm)� l_p_[fcha� nb_� gc]lipcff[l� mol`[]_� ih� qbc]b� f[la_� hog\_lm� i `�^c``_l_hn� \[]n_lc[f�

`ilgm� q_l_� c^_hnc`c_^� %Bcam+� /0)� /1&+� Oig_� i`� nb_� \[]n_lc[f� `ilgm� b[^� g[n_lc[f�

]ih^_hm_^� ih� nb_g)� qbc]b� g[s� b[p_� \__h� nb_� gc]li\c[f� afs]i][fsr� %Bca+� /1&)

Pb_� jl_m_h]_� i`�f[la_� hog\_lm� i`�gc]li\c[f� giljbinsj_m� q[m� _pc^_hn� [fiha� nb_� _hncl_�

f_hanb� i`� nb_� chn_mnch_m� ch]fo^cha� nb_� ]i]]c� %Bca+� /0&� [h^� \[]cffc� %Bca+� /.&� ch� ^c``_l_hn�

[ll[ha_g_hnm+� H[la_l� mnlo]nol_m� momj_]n_^� ni�\_�jliniti[�q_l_� [fmi� i\m_lp_^� %Bca+/1&+�

@c``_l_hn� giljbinsj_m� ch]fo^cha� \inb� nb_� ]i]]c� [h^� \[]cffc)� _cnb_l� i]]ollcha� mchafs)� ch�

]b[chm� il� ch� ]fomn_lm)� q_l_� ^cmnlc\on_^� b_n_lia_h_iomfs� ih� nb_� fogch[f� mol`[]_� %Bcam+�

/0)/1)/2&+� Pb_s�q_l_�i\m_lp_^�_cnb_l�qcnbch�nb_�go]iom�f[s_l�[h^�j_lg_[ncha� [ff�f_p_fm�

i`� nb_� \ci`cfg� %Bca+� /3&� il� qb_l_� nb_� f[s_l� q[m� i\fcn_l[n_^)� nb_s� [jj_[l_^� ]fim_fs�

chn_l[]ncha� [h^� [^b_l_hn� ni� nb_� go]im[f� mol`[]_� %Bca+� /2&+� Iimn� i`� nb_� gc]li\c[f�

giljbinsj_m� b[^� g[n_lc[f� [^b_lcha� ni� nb_g� qbc]b� ]iof^� l_jl_m_hn� ]ih^_hm_^�

afs]i][fsr� %Bca+� /1&+� Pb_� go]iom� f[s_l�q[m� ^_`ch_^� \s� mnlo]nol_m� i`�^c``_l_hn� mb[j_m�

[h^� mct_m� [h^� _f_]nlih� ^_hmcnc_m� _g\_^^_^� ch� [� al[hof[l� g[nlcr� %Bcam+� /4)� /5&+� Pb_�

f[s_l�p[lc_^� ch�nbc]eh_mm� [h^�q[m� fi][n_^� [\ip_�[�nbch� f[s_l�i`�^_hm_l�g[n_lc[f� nb[n�g[s�

b[p_� \__h� [mmi]c[n_^� qcnb� nb_� gc]lipcff[l� mol`[]_� ]ihmncnoncha� nb_� ncmmo_� afs]i][fsr�

%Bcam+� /5)� /6)� 0-&+

Pb_� \ci`cfgm� ih� nb_� fogch[f� mol`[]_� `lig� ^c``_l_hn� l_acihm� i`� nb_� chn_mnch_m� i`�Jcf_�

ncf[jc[� kC'� ^Y\_dYSec#� mbiq_^� [� ohc`ilg� j[nn_lh� i`�gc]liila[hcmg� giljbinsj_m)� h[nol_�

i`�nb_�g[nlcr�[h^�[giohn� i`�nb_�go]im[f� mol`[]_� nb[n�q[m�]ip_l_^+� Pb_�\ci`cfgm�ih�nb_

/,



fogch[f� mol`[]_� i`�nb_� chn_mnch_m� i`�Jcf_� ncf[jc[�"C'� ^Y\_dYSec#� g[chn[ch_^� ch�l_]cl]of[ncih�

msmn_gm� ]iof^� hin� \_� ^cmnchaocmb_^� `lig� nbim_� i`�nb_� nfiq*nfnlioab� msmn_g� %Bca+� 0/&+

/-



Bca+�.4� OAI� gc]lial[jb� i `�[� m_]ncih� `lig� nb_� ]l[hc[f� chn_mnch_m)� mbiqcha� nb_� \ci`cfg�
]ip_lcha� [h^� i\fcn_l[ncha� nb_� go]im[f� mol`[]_� i `� nb_� chn_mnch_m+� Jin_� nb_�
]illoa[ncihm� ih� nb_� \ci`cfg� f[s_l� "Qbb_gXUQTc#'� I[a+� r55--+

/.



Bca+�.5� OAI� gc]lial[jb� i`�[� m_]ncih� `lig� nb_� gc^� chn_mnch_)� mbiqcha� [h� chn[]n� mb__n*�
fce_� \ci`cfg� j__f_^� `lig� nb_� fogch[f� mol`[]_� \on� mncff� chn[]n+� Jin_� nb_� mjb_lc][f�
mnlo]nol_� l_jl_m_hncha� gc]li\_m� "Qbb_gXUQTc#� [h^� nb_� mnl[h^*fce_� g_mb�qile� i`�
nb_� g[nlcr+� I[a+� r21--+

3 3



Bca+�.6� OAI�gc]lial[jb� i`�[� m_]ncih� `lig� nb_� ][o^[f� chn_mnch_m)� mbiqcha� nb_� `f[n� g[n*
fce_� mol`[]_� i `�nb_� \ci`cfg� ]ip_lcha� nb_� go]im[f� mol`[]_+� @cm]ihnchoiom� [l_[m�
l_p_[f� \[]cffc� gc]liila[hcmgm� "Qbb_gc&XUQTc#'� I[a+� r/---

/0



E4

Bca+/-� OAI�gc]lial[jb� i `�nb_� _^a_� i`�[� m_]ncih� `lig� nb_� ]l[hc[�� chn_mnch_m)� mbiqcha�
nb_� bcabfs� ]ih^_hm_^� g[nlcr� \ch^cha� nb_� oh^_lfscha� ]i]]c� [h^� \[]cffc*gc]li\c[f�
giljbinsj_m� kQbb_gXUQTc#� ih� nb_� gc]lipcff[l� mol`[]_+� I[a+� r6---

/1



Bca+/.� OAI�gc]lial[jb� i`�m_]ncih� `lig� nb_�gc^� chn_mnch_)� mbiqcha� nb_� `fo``s�h[nol_� i`�
nb_� \ci`cfg+� Jin_� nb_�gc]liila[hcmgm� qcnbch� nb_�^_jnbc� ;̀ �nb_� \ci`cfg� kQbb_gc&�
XUQT#'� I[a+� r/3--+

/2



Bca+//� OAI�gc]liagjb� i`�m_]ncih� `lig� nb_� ][o^[f� chn_mnch_� mbiqcha� nb_� `fo``s� h[nol_�
i `� nb_� \ci`cfg+� Jin_� nb_� gc]liila[hcmgm� qcnbch� nb_� ^_jnbm� i`� nb_� \ci`cfg�
"Qbb_gc&XUQT#'� I[a+� r/3--+

4-



Bca+/0� OAI� gc]lial[jb� i`�[� m_]ncih� `lig� ]l[hc[f� chn_mnch_m)� mbiqcha� [l_[� qcnb� fcnnf_�
go]iom� f[s_l� \on� hog_liom� [h^� ^c``_l_hn� gc]liila[hcmgm� ch� ]fim_� mj[nc[f�
[mmi]c[ncih+� Jin_� nb_� f[la_� %[&� [h^� mg[ff_l� %\&� ]i]]c)� nb_� f[nn_l� ch� fiha� [h^�
qch^cha� ]b[chm+� Pb_� go]im[f� mol`[]_� cm� pcmc\f_� ch� nb_� _rjim_^� [l_[m� Qbb_gc&�
XUQTc'� I[a+� r1/--+

Bca+/1� OAI� i`� [� bcab_l� g[ahc`c][ncih� i `� Bca)� /F+� Jin_� g[n_lc[f� ih� nb_� \[]n_lc[f�
mol`[]_� Qbb_gc&XUQTc%� qbc]b�g[s� l_jl_m_hn� ]ih^_hm_^� \[]n_lc[f� afs]i][fsr� [h^�
nb_� [\Q]QYOQ� i`�[� jliniti[h*fce_� giljbinsj_+� I[a+� r f�3+0--)

0*



c

Bcca+/2� OAI�gc]lial[jb�i`�[�m_]ncih� `lig�nb_�gc^� chn_mnch_m)� mbiqcha� gc]liila[hcmgm*�
go]im[f� m<cl`[]_� chn_l[]ncih� Qbb_g&XUQTc'� Jin_� nb_� ]fomn_lcha� %]&� i`� nb_�
gc]liila[hcmgm� [h^� jlircg[f� [ll[ha_g_hn+� I[a+� r6---

0+



Bca+/3� OAI� gc]lial[jb� `lig� nb_� ][o^[f� chn_mnch_m)� mbiqcha� \[]cffc� Qbb_gXUQTc�
gc]liila[hcmgm� qcnbch� nb_� go]iom� f[s_l� [n�^c``_l_hn� ^_jnbm+� I[a+� r4---

0,



Bca+/4� PAI�i`�[�m_]ncih�`lig�]l[hc[f� chn_mnch_m)� mbiqcha� [h�_f_]nlih�^_hm_� \ci`cfg� %>&+�
I[a+� T.4---+

0-



Bca+/5� PAI�gc]lial[jb� i`�[� m_]ncih� `lig� nb_� gc^� chn_mnch_)� mbiqcha� [� al[hof[l*fce_�
]ihmcmn_h]s� i`�nb_� \ci`cfg� %>&+� Jin_� nb_� g[n_lc[f� %a&� ih� nb_� mol`[]_� i`�nb_� gc]lipcffc�
g[s� l_jl_m_hn� ncmmo_� afs]i][fsr+� I[a+� r/3---

42



; !

,L-

Bca+/6� PAI�i`�[�m_]ncih� `lig� nb_�][o^[f� chn_mnch_m)� mbiqcha� ij_hcha� i`�nb_� ai\f_n� ]_ff�
%i&� ni� nb_� chn_mnch[f� fog_h+� Pb_� go]om� jlipc^_m� g[nlcr� `il� \ch^cha� mnlo]nol_m�
qcnbch� nb_� \ci`cfgm� %>&+� Pb_� ncmmo_� afs]i][fsr� %a&� cm� ^cmnch]n� `lig� nb_� \ci`cfg�
[\ip_� nb_� gc]lipcff[l� mol`[]_� %gp&+� I[a+� r/6/2-+

0/



Bca+0.� OAI� i`� fogch[f� jli]_mm_^� qcnbion� [hncgo]om� mn[\cfcm[ncih� m_l[+� N_gh[hnm� i`�
nb_� \ci`cfg� [l_� m__h� mnl_qh� ih� nb_� fogch[f� mol`[]_+� Jin_� nb_�go]om� jcnm� i`�nb_�
ai\f_n� ]_ff� ij_hcha� ni� nb_� chn_mnch[f� fog_h� Qbb_gXUQTc'� I[a+� r/6--

01



Bca+0-� PAI� gc]lial[jb� mbiqcha� mnlo]nol[f� ^cp_lmcns� i`� nb_� \ci`cfg� %>&� g[nlcr+� Pb_�
ncmmo_� afs]i][fsr� %a&� cm� jl_m_hn� ih� nb_� gc]lipcffc� %gp&+� I[a+� r/6---+

44



Bca+0/� OAI� i`� m_]ncih� `lig� ]l[hc[f� chn_mnch_m� i`� `cmb� b_f^� ch� `fiq� nblioab� bif^cha�
`[]cfcns+� I[a+� r0---

02



,'-� 7U]O_]]UZY

Pbcm� mno^s� ^_gihmnl[n_m� nb_� jl_m_h]_� i`� [� \ci`cfg� ih� nb_� gc]lipcff[l� mol`[]_� i`� ncc]�

chn_mnch_� i`�Jcf_� ncf[jc[+� Pb_� ]ihnl[mn� \_nq__h� nb_� m_]ncihm� jli]_mm_^� qcnb� [hncgo]om�

[hnc\i^c_m� ch]iljil[n_^� ch� nb_� `cr[ncp_� [h^� nbim_� qcnbion� moaa_mnm� nb_� [hncm_l[� cm�

_``_]ncp_� ch� mn[\cfcm[ncih� [h^� jl_m_lp[ncih� i`�nb_� \ci`cfg+

Pb_� \ci`cfg� _rn_h^m� `lig� nb_� ]l[hc[f� ni� nb_� ][o^[f� [mj_]nm� i`� nb_� chn_mnch_m+�

Io]imo\mn[h]_m� ]ihmncnon_� nb_� mnlo]nol[f� ]igjih_hn� i`�nb_� \ci`cfg� `ilgcha� nb_� ila[hc]�

g[nlcr� qcnbch� qbc]b� nb_� gc]li\_m� [l_� fi^a_^+

Pb_� \ci`cfg� ch� chn_mnch_m� i`� Jcf_� ncf[jc[� _rcmnm� ch� m_p_l[f� `ilgm� l[hacha� `lig� [�

]ihnchoiom� \f[he_n� f[s_l�nb[n�g[mem�\inb�nb_�gc]lipcff[l� mol`[]_� [h^� nb_�gc]li\_m� ch� nb_�

\ci`cfgm)� ni� [�\ci`cfg�qcnb� m][hns� go]ijifsm[]]b[lc^_� [h^� hog_liom� pcmc\f_� gc]li\c[f�

giljbinsj_m+� Pb_� jl_m_h]_� i`�nb_m_� hog_liom�  \ci*`ilgm � ch^c][n_� nb_� \ci`cfgm� i`�nb_�

Jcf_� ncf[jc[� [l_� b_n_lia_h_iom+� Pb_� chn_mnch_� cm� [� p_ls� ^sh[gc]� ila[h� [mmi]c[n_^� qcnb�

nb_� j[mm[a_� i`�`ii^� nblioab� nb_� nl[]n� [h^� m_]l_ncih� i`�]ijciom� [giohnm� i`�[� p[lc_ns� i`�

go]imo\mn[h]_m+� Pb_m_� `ilgm� g[s� l_`f_]n� nb_� ^sh[gc]� h[nol_� i`�nb_� \ci`cfgm)� mcgcf[l�

ni� nb_� ^_m]lcjncihm� \s� ?imn_lnih� %.654&� ih� inb_l� \cifiac]� [h^� [\cifiac]� mol`[]_m+� E�b_�

^c``_l_hn� `ilgm� i`� nb_� \ci`cfg� g[s� [fmi� \_� [� l_`f_]ncih� i`� nb_� p[lciom�

go]ijifsm[]]b[lc^_m� `ioh^� ch�^c``_l_hn� l_acihm� i`�nb_�Jcf_� ncf[jc[� chn_mnch_m+� Pb_� mno^s�

^_gihmnl[n_^� ^c``_l_hn�gc]li\c[f� giljbinsj_m)� l_`f_]ncha� nb_� ^cp_lmcns� i`�nb_�gc]li\c[f�

_]ifias� i`� nb_� aon+� Ic]liila[hcmgm� ch� nb_� chn_mnch_m� i`� nb_� Jcf_� ncf[jc[� ][h� _rcmn�

momj_h^_^� ch�nb_� \ci`cfg�il�[nn[]b_^� ni�gc]lipcff[l� mol`[]_+� Pb_�[jj_[l[h]_� i`�̂ c``_l_hn

1)



giljbinsj_m� ch�]fim_� jlircgcns� g[s� moaa_mn� nb_� jl_m_h]_� i`�gc]libc[c� ]ihmilnc[+� Pb_�

^_p_fijg_hn� i`�]ihmilnc[� cm� ]b[l[]n_lcmnc]� i`�\ci`cfgm� %?imn_lnih� _n� [f� .654&� [mmi]c[n_^�

qcnb� [� ]fim_� l_f[ncihmbcj� \_nq__h� nb_� gc]li\_m+� Pb_m_� l_f[ncihmbcjm� i`n_h� l_`f_]n� [�

bc_l[l]bc][f� gc]li\c[f� [ll[ha_g_hn� \[m_^� ih� honlcncih� %?imn_lnih� _n� [f� .654&+�

?ihmilnc[$m� ^_p_fijg_hn� ch� nb_� chn_mnch_m� i`�nb_�Jcf_� ncf[jc[�g[s\_� [mmi]c[n_^� qcnb� nb_�

gc]li\c[f� ]igjih_hn� i`�^ca_mncih� %Iilc[ns� .65/&)� g[chfs� chpifp_^� ch� nb_� \l_[e^iqh�

i `�nb_� f[la_fs� p_a_n[ncp_� g[n_lc[f� nb[n� nb_� Jcf_� ncf[jc[� cha_mn+

Pb_� \ci`cfg� ^_gihmnl[n_^� ch� chn_mnch_m� i`� ncf[jc[� g[chn[ch_^� ch� hiq*nblioab� [h^� ch�

l_]cl]of[ncha� msmn_gm� b[^� mcgcf[l� j[nn_lhm� ch� giljbifiac][f� ^cp_lmcns)� [\oh^[h]_� i`�

gc]liila[hcmgm)� [h^� _rn_hn� i`�nb_� gc]lipcff[l� mol`[]_� ]ip_l_^+

Pb_� _mn[\fcmbg_hn� i `� nb_� \ci`cfgm� ch� nb_� chn_mnch_m� i`� Jcf_� ncf[jc[� jlipc^_m� [h�

ijjilnohcns� `il� `olnb_l� mno^c_m� ih� nb_� [mmi]c[ncih� i`�\[]n_lc[f� jijof[ncih� ch� nb_� Jcf_�

ncf[jc[� chn_mnch_m� [h^�^ca_mncih+� Eh�nb_�\ipch_� log_h)� [\ion� nq_hns*nbl__� n[rihigc][ffs�

^cmnch]n� mj_]c_m� b[p_�\__h�c^_hnc`c_^� %?b_ha� [h^�?imn_lnih� .650&)� ch]fo^cha� mj_]c_m� nb[n�

jli^o]_� f[la_� [giohnm� i`� ol_[m_� nb_l_\s� jf[scha� [� jbsmcifiac][f� lif_� ch� logch[c�

]igjih_hn� i`�ol_[� g_n[\ifcmg+� Eh� `cmb)� gc]li\_m� ]ihnlc\on_� ni� nb_� ^ca_mncp_� jli]_mm�

i `�b_l\cpiliom� `cmb� %Ncgg_l� [h^� Sc_\_� .654&+

?imn_lnih�_n�[f� %.652&� moaa_mn_^� nb_�jl_m_h]_�i`�[�\[]n_lc[f� \ci`cfg� ch^c][n_m� nb_� p[lciom�

\[]n_lc[f� mj_]c_m� chpifp_^� [l_� q_ff� [^[jn_^� ni� nb_� hc]b_� nb_s� b[p_� _mn[\fcmb_^+� Pb_�

cgjfc][ncih� i`�nb_� \ci`cfg� cm� nb[n� nb_� ncmmo_� mol`[]_� i]]fomcih� jlipc^_m� [� \[llc_l� \s� nb_�

]igj_ncncp_� [oni]bnbihiom� jijof[ncih+� ?ihm_ko_hnfs)� [� jin_hnc[f� j[nbia_h� gomn� a[ch

1*



^igch[h]_� ch� nb_� ]igjf_r� \ci`cfg� _]imsmn_g)� \_`il_� j_h_nl[ncha� ni� nb_� go]im[+� Pb_�

mcahc`c][h]_� i `� nbcm� m]_h[lci� b[m� \__h� ^_gihmnl[n_^� ch� nb_� h_q� \ig� ][f`� qb_l_� nb_�

^_p_fijg_hn� i`� [� ^sh[gc]� gc]li\c[f� jijof[ncih� q[m� [mmi]c[n_^� qcnb� nb_� _h^� i`� nb_�

mom]_jnc\cfcns� ni� _hn_linirca_hc]� 9cSXUbYSXYQ� S_\Y� %Iiih� .641&+� Bolnb_l� chp_mnca[ncih�

ch� nb_� [mmi]c[ncih� i`� \ci`cfgm� qcnb� j[nbia_hc]� gc]li\_m� ch� nb_� Jcf_� ncf[jc[� chn_mnch_m�

g[s� jlipc^_� [h� oh^_lmn[h^cha� i`�\[]n_lc[f� j[nbia_h_mcm+
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-'� G]Q� ZR� XZYZOWZYMW� MY^UNZPUQ]� ^Z� UPQY^URc� &0:8687,;�2?/:89235,� UY� ^TQ

UY^Q]^UYMW� NUZRUWX� ZR�AUWQ� ^UWM[UM� @*:08.2:863;� 7358<3.=; !

-'*� <Y^\ZP_O^UZY

-'*'*� FMbZYZXc

5'� XiTb_`XY\Q� cm� [�j[nbia_hc]� \[]n_l� ccg� nb[n� [``_]nm� [� qc^_� l[ha_� i`�\inb� _]ninb_lgc]�

[h^� _h^inb_lgc_� [hcg[fm+� Pb_� a_hom� 5Ub_]_^Qc� q[m� jlijim_^� \s� Gfosl_p� [h^� p[h�

Jc_f� ch� .603� %koin_^� ch�Gb[l^ilc� [h^� B[chmn_ch� .655&� [h^�cm�]oll_hnfs�]f[mmc`c_^� ch� nb_

`[gcfs� JYRbY_^QSUQU� [fiha� qcnb� nb_� a_h_l[�D[cY_]_^Qc%� JYRbY_� [h^�DX_Y_RQSdUbYY]

%Liji``� .651)� O]bo\_ln� .651&+� En� cm� ^cpc^_^� chni� nqi� aliojm)� gincf_� [h^� hih*gincf_�

%=omnch� [h^� =omnch� .654&+� Pb_� hih*gincf_� alioj� ]ihmcmnm� i`�5Ub_]_^Qc� cQ\]_^YSYTQ�

qbcf_� nb_�gincf_� [_ligih[^m� _h]igj[mm� nb_�l_mn�i`�nb_� mj_]c_m� ch]fo^cha�5'� XiTb_`XY\Q'�

Pb_� n[rihigs� i`�5'� XiTb_`XY\Q� l_g[chm� ch]igjf_n_� ^o_� ni� nb_� jb_hinsjc])� m_lifiac]�

[h^� a_hinsjc]� b_n_lia_hc]cns� i`�nb_� a_hom� %I[]bch_m� _n� [f� .646)� H_>f[h]� _n� [f� .65.)�

=ff_h� _n� [f� .650&)� [h^� cm� ]ih`ioh^_^� \s� [� f[]e� i`� mnl[ch� mj_]c`c])� [h^� pclof_h]_�

[mmi]c[n_^� g[le_lm� %Giee[� _n� [f� .66.&+� Pb_� n[rihigs� i`� nb_� a_hom� b[m� \__h� nb_�

mo\d_]n� i`� [� fiha� ^_\[n_)� nb_� _pifoncih� i`� qbc]b� cm� ^_m]lc\_^� \s� Liji``� [h^� H[c�fc_l�

%.651&+� Qm_� i`�gif_]of[l� n_]bhcko_m� %Liji``� .65.)� Gocdj_l� _n� [f� .656=)� Gocdj_l� _n� [f�

.656>&)� [h^� nb_� _jc^_gcifiac][f� fche[a_� i`�5'� XiTb_`XY\Q� ni� bog[h� a[mnli_hn_lcncm�

%C_ila_� _n� [f� .652&)� b[m� l_h_q_^� nb_� _``ilnm� [n� ]f[mmc`c][ncih� i`� nb_� mj_]c_m� [h^�

c^_hnc`c][ncih� i `�nb_� pclof_h]_� `[]nilm� %F[h^[� .66.&+� Liji``�_n� [f� %.65.&� `ioh^� nb_l_�

q_l_� m_p_h� @J=*@J=� bs\lc^ct[ncih� aliojm� %DCm&� qcnbch� nb_� `iol� jb_hinsj_m

1,



c^_hnc`c_^� \ci]b_gc][ffs+� =^^cncih[f� aliojm� b[p_� \__h� c^_hnc`c_^� \lchacha� nb_� nin[f�

hog\_l� ni� nq_fp_� %B[hhcha� _n� [f� .652&+� ?[lh[b[h� _n� [f� %.66.>&� b[p_� mch]_� c^_hnc`c_^�

[h� [^^cncih[f� a_hinsj_� qcnb� ohcko_� [hncgc]li\c[f� mom]_jnc\cfcns+� ?f[mmc`c][ncih� omcha�

bs\lc^ct[ncih� n_]bhcko_m� cm� `[l� `lig� ]igjf_n_� [m� nb_� DCm� b[p_� hin� \__h�

]igjl_b_hmcp_fs� g[n]b_^� ni� nb_� \ci]b_gc][f� jb_hinsj_m� %=l^ochi� _n� [f� .655)� B[lg_l�

_n� [f� .653&+� ?ihm_ko_hnfs)� I[]�@ihh_ff� [h^� ?ifq_ff� %.652&� jlijim_^� nb_� ]l_[ncih� i`�

[� h_q� `[gcfs)� 5Ub_]_^QTQSUQU� [h^� nb_� nl[hm`_l� i`�nb_� a_hom� D\UcY_]_^Qc� ni� [hinb_l�

`[gcfs)� I_[hqbcf_)� p[lciom� qile_lm� b[p_� jlijim_^� ^_mcah[ncha� h[g_m� `il� mig_� i `�nb_�

5Ub_]_^Qc� XiTb_`XY\Q� mnl[chm� ch]fo^cha)� 5'� cSXeRUbdYY� %Dc]eg[h*>l_hh_l� _n� [f� .655&)�

5'� fUb_^YY� %Dc]eg[h*>l_hh_l� _n� [f� .654&)� 5'�ZQ^TQUY� %?[lh[b[h� _n� [f� .66.=&� [h^�5'�

db_dQ� %?[lh[b[h� _n� [f� .66E>&+� O]bo\_ln� [h^� D_a[tc� %.655&� jlijim_^�5'� UeSbU^_`[Y\Q�

`il� [� mnl[ch� l_m_g\fcha� 5'� SQfYQU'� Ap[fo[ncih� i`�nb_�gihim[]]b[lc^_� jli`cf_� i`�nb_� ]_ff�

q[ff� fcjijifsm[]]b[lc^_� %Ob[q� [h^� Di^^_l� .645&)� [h^� nb_� om_� i `�gofncfi]om� _htsg_�

[h[fsmcm� %=fnq_aa� _n� [f� .66.&� g[s� f_[^� ni� \_nn_l� mnl[ch� [mmcahg_hn� %F[h^[� .66.&+

-'*'+� @Z\[TZWZSc� MYP� SQYQ\MW� OTM\MO^Q\U]^UO]

5'� XiTb_`XY\Q� cm�[�Cl[g� h_a[ncp_� li^�nb[n�[jj_[lm� mnl[cabn�il�]olp_^�qcnb�lioh^_^� _h^m)�

g_[molcha� -+5*.+-jg� \s� .+-*0+2jg+� En� cm�gincf_� qcnb� [� mchaf_� jif[l� `f[a_ffog� %=omnch�

[h^�=omnch� .654&� nbioab� [� f[n_l[f� `f[a_ffog� b[m�\__h�i\m_lp_^� %Gb[l^ilc� [h^�B[chmn_ch�

.655&+� 5'� XiTb_`XY\Q� cm� [� `[]ofn[ncp_� [h[_li\_)� [mjilia_hiom� [h^� jli^o]_m� irc^[m_�

%Dmo� _n� [f� .652&)� qcnb� ao[hch_� jfom� ]snimch_� @J=� l[ncim� l[hacha� `lig� 25*3.+3� gif_m�

"� %I]fhh_m� _n� [f� .646&+� En� cm� hin� mom]_jnc\f_� ni� nb_� pc\lcimn[n� -,./6� %/)1*^c[gchi*3)4*
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^ccmijlijsfjn_lc^ch_&� %=omnch� [h^� =omnch� .654&+� C[m� fckoc^� ]blig[nial[jbs� mno^c_m� ih�

nb_� ifcaim[]]b[lc^_� ]il_� i`� nb_� ]_ff� q[ff� fcjijifsm[]]b[lc^_m� mbiq� [� gihim[]]b[cc^_�

jli`cf_� nb[n� cm� ^cmnch]n� `lig�5'� SQfYQU� [h^�5'� c_RbeY� %Ob[q� [h^� Di^^_l� .645&+

-'*',� <]ZWM^UZY� MYP� UPQY^URUOM^UZY

5'� XiTb_`XY\Q� aliqm�q_ff� ch�lionch_�g_^c[� fce_�Plsjnc][m_� Ois�=a[l�%EO=&� [h^�honlc_hn�

[a[l� qb_l_� mg[ff)� qbcn_� lioh^_^� ij[ko_� ]ifihc_m� [jj_[l� [`n_l� /1*15� biolm� [n�

n_gj_l[nol_m� \_nq__h� /2*04á� ?+� Pb_� [jjlijlc[n_� m_f_]ncp_,^c``_l_hnc[f� g_^c[� ch]fo^_�

Ncgf_l*Obinnm� g_^c[� %Obinnm� [h^� Ncgf_l� .640&)� L_jnih_� >__`� _rnl[]n� Cfs]ia_h� [a[l�

%I]?is� [h^�Lcf]b_l� .641&� [h^� Llc*rsfim_*[l[jc]cffch� [a[l� %Niaif� _n�[f� .646&+� En�aliqm�

ch�Aimch�I_nbsf_h_� \fo_�[a[l+� O[fgih_ff[*� Obca_ff[�g_^c[�[h^�Plcjf_*Ooa[l� Elih�%G[j_l�

_n� [f� .646)� Gb[l^ilc� [h^� B[chmn_ch� .655&+� Pb_� hilg[f� n_gj_l[nol_� l[ha_� `il� aliqnb� cm�

\_nq__h� /2*04á�?�qcnb� ijncgog� [lioh^� 0-á�?+� Diq_p_l)� aliqnb� [\ip_� 02 �?� chbc\cnm�

nb_� aliqnb� i`�5'� cQ\]_^YSYTQ'� Pbcm� ][h� \_� om_^� ni� ^c``_l_hnc[n_� nb_m_� nqi� \[]n_lc[�

%O[h^_lm� [h^�Bls_l� .655&+� 5'� XiT� 4`X<Q� b[m� [h�ijncgog� jD� l[ha_� i`�\_nq__h� 2+2*6+-�

[h^� nif_l[n_m� bcab� nol\c^cns+

5'� XiTb_`XY\Q� `_lg_hnm�][l\ibs^l[n_m)� qbc]b�b[m�\__h�om_`of�]b[l[]n_lctcha� \ci]b_gc][f�

jb_hinsj_m� %Dmo� _n� [f� .652)� S[e[\[s[mbc� _n� [f� .65.)� Giee[� _n� [f� .66.&+� En� jli^o]_m�

][n[f[m_)� [lachch_� ^_bs^lia_h[m_� [h^�irc^[m_� \on�hi� fsmch_� il�ilhcnbch_� ^_bs^lia_h[m_�

%>iof[ha_l� _ n[ f� .644&+� Pb_m_�\ci]b_gc][f� jli]_^ol_m� l_g[ch� nb_�gimn� `_[mc\f_�g_nbi^�

i`� c^_hnc`scha� nb_� mj_]c_m� [n� jb_hinsjc]� f_p_f� %F[h^[� .66.&+� Eh� m_lifias)� no\_� [h^�

g[]li[aafonch[ncih)� ch^cl_]n� `foil_m]_h]_� [hnc\i^s� n_mn� %EB=P&� [h^� mfc^_� [aafonch[ncih

1.



b[m� \__h� om_`of)� nb_� f[nn_l� _mj_]c[ffs� ch� `c_f^� ]ih^cncihm)� `il� n_hn[ncp_� c^_hnc`c][ncih�

%Aol_cc� _n� [f� .645&)

-'*'-� CM^TZSQYUOU^c%� `U\_WQYOQ� MYP� OZWZYUdM^UZY

Pb_l_� cm� ]ihnlip_lms� [m� ni� qb_nb_l�5'� XiTb_`XY\Q� cm� [�jlcg[ls� il� m_]ih^[ls� j[nbia_h+�

>b[n� _n�[f� %.641&� l_jiln_^�5'� XiTb_`XY\Q� q[m� chpifp_^� ch�[]on_� ^c[llbi_[� ch�bog[hm� [m�

[�jlcg[ls� j[nbia_h+� Diq_p_l)� _pc^_h]_� `il� chpifp_g_hn� [m� [�m_]ih^[ls� j[nbia_h� q[m�

acp_h� \s�Cli\_la� _n� [f� %.645&� qbi� chd_]n_^� `cmb�qcnb�5'� XiTb_`XY\Q� [h^� `ioh^� [�mnl_mm*�

ch^o]_^� l_f[ncihmbcj� \_nq__h� ch`_]ncpcns� [h^� n_gj_l[nol_+� Liffon[hnm� b[p_� \__h� mbiqh�

ni� ch]l_[m_� nb_� mom]_jnc\cfcns� i`�]b[hh_f� ][n`cmb� ni�5'� XiTb_`XY\Q� %D[hmih� [h^� Clcttf_�

.652&� qcnb� _jctiinc]m� fche_^� ni� mnl_mm� `[]nilm� %Jc_ni� _n� [f� .652&)� qbcf_� ch� bog[hm)� [�

`[n[f� m_jnc][_gc[� q[m� [mmi]c[n_^� qcnb� [� ^_\cfcn[ncha� f_oe[_gc[� %@[pcm� _n� [f� .645&� [h^�

_rjimol_� i `�qioh^m� ni� jiffon_^� q[n_l� f_^� ni� ch`_]ncih� %Fim_jb� _n� [f� .646)� Sif``�_n� [f�

.65-&+

Pb_� pclof_h]_� i`�nb_� a_hom�5Ub_]_^Qc� cm�jifsa_hc]� [h^� chpifp_m� ]igjf_r� chn_l[]ncihm�

qcnb� nb_� bimn� %F[h^[� .66.&+� Pb_� pclof_h]_� `[]nilm� i`�5'� XiTb_`XY\Q� `[ff� oh^_l� 0�

][n_ailc_m8� mnlo]nol[f� `_[nol_m)� _rnl[]_ffof[l� `_[nol_m� [h^� ]_ff*[mmi]c[n_^� `[]nilm+� Pb_�

mnlo]nol[f� `_[nol_m� ch]fo^_� jcff� %Di� _n� [f� .66-)� Diloh[� [h^� I[e[mih_)� .66-&�

^_gihmnl[\f_� \s� _f_]nlih� gc]lim]ijs� %?[ll_ffi� _n� [f� .655&)� qbim_� _rjl_mmcih� cm�

n_gj_l[nol_� l_f[n_^+� En� cm� chpifp_^� ch� bimn� ]ifihct[ncih� %F[h^[� .66.&+

Pb_� jl_m_h]_� i`�[h� O� f[s_l� ch�mig_� mnl[chm� i`�5'� XiTb_`XY\Q� cmif[n_^� `lig�`cmb�b[m�\__h�

_mn[\fcmb_^� %@iif_s� [h^� Plomn� .655&+� Pbioab� nb_� lif_� i `� nbcm� f[s_l� b[m� hin� \__h

5 3



^_n_lgch_^)� mno^c_m� ih� nb_�mol`[]_� [ll[s� jlin_ch� %O=L&�qbc]b� ]igjim_� nb_� O� f[s_l� b[p_�

_mn[\fcmb_^� mo\mn[hnc[f� mcgcf[lcnc_m� ni� nb[n� i`� 5'� cQ\]_^YSYTQ� %@iif_s� _n� [f� .655&+�

Diq_p_l)� Giee[� _n� [f� %.66-&� moaa_mnm� nb_cl� lif_m� g[s� \_� ^c``_l_hn+� E äb_� ion_l�

g_g\l[h_� jlin_chm� %KIL&� [h^� nb_� `f[a_ffog� b[p_� \__h� [h[fst_^� %=iec� [h^� Diff[h^�

.652)�Gocdj_l� _n�[f� .656=)� Digh[� [h^�J[e[mih_)� .66-&� s_n� [mmi]c[ncih� qcnb� pclof_h]_�

b[m� hin� \__h� ^_n_lgch_^+

Pb_� _rnc[]_ffof[l� `[]nilm� ch]fo^_� b[_gifsmchm)� jlin_[m_m)� [gsf[m_� [h^� ]bfnch[m_+� 5'�

XiTb_`XY\Q� b[m�\inb�[ �[h^�.0*�b[_gifsmchm� %>l_h^_h� [h^� F[h^[� .654)� F[h^[� _n�[f� .651&+�

Pb_�b[_gifsmchm� [l_�j[ln�i`�[�f[la_l�alioj�i`�]snifsmchm)� qbc]b� l_mofn� ch�]_ff�^_mnlo]ncih�

^o_� ni� ^cmlojncih� i`�nb_� ]_ff� g_g\l[h_� chn_alcns� %>ole_� _n� [�� .65/)� On_fg[� _n� [f� .653&+�

Ono^c_m� ih� nb_� `f*b[_gifsmch� b[p_� ch^c][n_^� cn� cm� [h�_hn_linirca_hc]� ]snifsmch� %=m[i� _n�

[f� .651)� =m[i� _n� [f� .653&+� =h� _hn_linirch� ^cmnchaocmb[\f_� `lig� nb_� b[_gifsmch� b[m�

\__h� ^_gihmnl[n_^� %Hdohab� [h^� Glih_pc� .65/&+� Bcp_� jlin_[m_m� [mmi]c[n_^� qcnb� nb_�

a_hom�5Ub_]_^Qc� b[p_� \__h� c^_hnc`c_^� %Jc_ni� [h^�Affcm� .653&�[h^� nqi� b[p_� \__h� fche_^�

ni�5'� XiTb_`XY\Q� %H_oha� [h^� On_p_hmih� .655&� pclof_h]_� ch� ][n`cmb� %Pboh_� _n� [f� .65/&+�

Pb_� [gsf[m_� [h^� ]bcnch[m_� b[p_� \__h� c^_hnc`c_^� [h^� mbiq� mcgcf[lcnc_m� ni� nbim_� cmif[n_^�

`lig� inb_l� gc]liila[hcmgm� %Ci\com� [h^� L_g\_lnih� .655&+� =� fiq� gif_]of[l� q_cabn�

mc^_lijbil_� qcnb� bcab� [``chcns� `il� p[lciom� `ilgm� _ V � clih� b[m� [fmi� \__h� c^_hnc`c_^�

%>[labionbc� ]n� [f� .656&+

Pb_� ]_ff� [mmi]c[n_^� `[]nilm� [l_� ^_n_lgch[hnm� nb[n� [l_� [``cfc[n_^� qcnb� nb_� ]_ff� mol`[]_� [h^�

]snimif�qbc]b�ohfce_� nb_�_rnl[]_ffof[l� `[]nilm�[l_�hin�_f[\il[n_^�_rn_lh[ffs� %F[h^[� .66.&+�

Pbim_� c^_hnc`c_^� qcnb� 5'� XiTb_`XY\Q� ch]fo^_� chp[mchm� qbc]b� [l_� chp[mcih� `[]nilm
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^cm_[m_� %Am]b� [h^� D[t_h� .645&� f_[^cha� ni� fimm_m� ch� mjiln� [h^� ]igg_l]c[f� `cmb_lc_m�

%Icff_l� [h^� ?b[jg[h� .643&+� Bcmb� [l_� mom]_jnc\f_� ni�w'� XiTb_`XY\Q� qbc]b� cm� [mmi]c[n_^�

qcnb� ^cm_[m_� ch� l[ch\iq� nlion� %Icnn[f� _n� [f� .65-&)� ][n`cmb� %@_Bcao_cl_^i� [h^� Lfog\�

.644&� [h^�l_^� mil_�^cm_[mn� W�\[mm� %D[t_h�_n�[F� .645&)� 5'� XiTb_`XY\Q� cm�nb_�g[dil� ][om_�

i `� b[_gillb[ac]� m_jnc][_gc[� ch� `l_mb� q[n_l� `cmb� %Bl_lc]bm� .656&� ][omcha� acff�

b[_gillb[a_m� [h^�mech� f_mcihm� ch]fo^cha�]on[h_iom� of]_l[ncih)� m][f_� jlinlomcihm)� [h^� `ch�

lin+

@cm_[m_� ][h� \_� []on_)� ]blihc]� il� f[n_hn� %?cjlc[hi� _n� [f� .651)� Clcttf_� [h^� Gclso� .660&+�

Pb_� []on_� ^cm_[m_� msh^lig_� cm� hilg[ffs� []]igj[hc_^� \s� l[jc^� [h^� i`n_h� `[n[f�

m_jnc][_gc[� qcnb� `_q� alimm� mcahm+� K]][mcih[ffs� ]fchc][f� mcahm� ch]fo^_� _rijbnb[fgc[)�

mech� _lsnb_g[)� [\^igch[f� ^cmn_hmcih� ^o_� ni� [m]cnc]� `foc^)� [h[_gc[� [h^� `foc^�

[]]ogof[ncih� ch� m][f_� ji]e_nm+� Pb_� ec^h_s� [h^� fcp_l� [l_� omo[ffs� mqiff_h� [h^� `lc[\f_�

%Doctcha[� _n� [f� .646&+� Pb_� fcp_l� g[s� \_� j[f_� il� al__h+

Pb_� ]blihc]� msh^lig_� ]b[l[]n_lcmnc][ffs� chpifp_m� nb_� mech)� qcnb� `i][f� b[_gillb[a_� [h^�

ch`f[gg[ncih)� _limcih� [h^,il� of]_l[ncih� ]iggihfs� m__h� [m� `ch� lin� [h^� m][f_� fimm+� Pb_�

p_hn� cm� jlinlo^_^� [h^� b[_gillb[ac]+� Pb_� chn_mnch_m� [l_� ^_pic^� i `� `ii^� [h^� ]ihn[ch�

]ijciom� [giohnm� i`� go]om+� Pb_� bcmnij[nbifias� i`� nb_� mjf__h� l_p_[fm� chn_hm_�

[aal_a[ncih� i`�g[]lijb[a_m+� Eh� nb_� f[n_hn� ^cm_[m_)� nb_� `cmb� [jj_[l� b_[fnbs� qcnb� hi�

_rn_lh[f� f_mcihm� nbioab� chn_lh[f� f_mcihm� ch]fo^cha� b_j[nc]� h_]limcm� g[s� \_� i\m_lp_^� [n�

h_]lijms+

12



-'*'/� BNVQO^U`Q]

Pb_� ^_gihmnl[ncih� i`�\ci`cfgm� ih� nb_� _jcnb_fc[f� mol`[]_� i `�nb_� chn_mnch_m� i`�Jcf_� ncf[jc[)�

mbiqm� jl_m_h]_� i`�[� b_n_lia_hiom� jijof[ncih� i`�\[]n_lc[f� [h^� jliniti[h� giljbin;j_m�

_g\_^^_^� ch�[�g[nlcr� ]igjim_^� i `�go]om� [h^�\[]n_lc[f� _rijifsm[]]b[lc^_� %?b[jn_l� 0&+�

Pb_�i\d_]ncp_� i`�nb_�mno^s�q[m� ni� chp_mnca[n_� nb_�l_f[ncihmbcj� \_nq__h�5'� XiTb_`XY\Q� [h^�

nb_�\ci`cfg�i `�nb_� chn_mnch_m� i`�nb_�Jcf_�ncf[jc[�omcha�[h�cggohi`foil_m]_hn� [hnc\i^s� n_mn�

%G[q[gol[� .644&+� Pb_� \ci`cfg� i `�nb_� Jcf_� ncf[jc[� chn_mnch_m� q[m� ]b[ff_ha_^� qcnb�5'�

XiTb_`XY\_� [h^� nb_� f[nn_l� gihcnil_^� ip_l� ncg_+� Pb_� gihcnilcha� q[m� ^ih_� ni� _mn[\fcmb�

c`�nb_�5'� XiTb_`XY\Q� [mmi]c[n_m�qcnb�nb_�\ci`cfg�[h^�mo\m_ko_hnfs� ^_n_lgch_� cnm�]f_[l[h]_�

`lig� nb_� \ci`cfg+� Pbcm� ch`ilg[ncih� qiof^� ]ihm_ko_hnfs� b_fj� ^_n_lgch_� qb_nb_l� 5'�

XiTb_`XY\Q� _mn[\fcmb_m� [oni]bnbih�ns� ch� nb_� \ci`cfg+� Llcil� ni� nbcm� mno^s)� nb_� 5'�

XiTb_`XY\Q� _h^ia_hiom� ni� nb_� `cmb� bif^cha� `[]cfcnc_m� q_l_� chp_mnca[n_^� [h^� l_[]n_^� ni� [�

gihi]fih[f� [hnc\i^s� %EaC&� a_h_l[n_^� [a[chmn� nb_� 3� b[_gifsmch� %Git[ec� _n� [f� .655&�

i\n[ch_^� `lig� @l+� Obohdc� Git[ec� [n� @_j[lng_hn� i`�R_n_lch[ls� Ono^c_m)� Qhcp_lmcns� i`�

Km[e[� Ll_`_]nol_)� Km[e[)� F[j[h+� Pb_� l_[]ncih� ni� nb_�gihi]fih[f� [hnc\i^s� q[m� om_^� ni�

c^_hnc`s� [h^� m_f_]n� nb_� mnl[ch� ni� \_� om_^� ch� nb_� ]b[ff_ha_� mno^s+� Pb_� mno^s� q[m� ][llc_^�

ion� ch� nqi� nsj_m� i`�]ihn[chg_hn� `[]cfcnc_m� pct+)� nb_� `fiq� nblioab� [h^� nb_� l_]cl]of[ncha�

msmn_gm+� Pb_� nqi� msmn_gm� l_jl_m_hn_^� nb_� jl_p[f_hn� msmn_gm� nb_� ncf[jc[� [l_� ]ihn[ch_^�

ch+� Pb_� `fiq� n`clioab� msmn_g� l_jl_m_hn_^� nb_� chn_hmcp_� msmn_gm)� qbcf_� nb_� l_]cl]of[ncha�

msmn_g� mcgof[n_^� nb_� jih^m� qb_l_� gimn� i `�nb_� ncf[jc[� [l_� jli^o]_^+

2)



-'*'0� E_XXM\c�ZR�ZNVQO^U`Q]

:QYQ\MW� ZNVQO^U`Q

Ehp_mnca[ncih� i`�nb_� l_f[ncihmbcj� i`�5'� XiTb_`XY\Q� [h^� nb_� \ci`cfgm� ch� nb_� chn_mnch_m� i`�

Jcf_� ncf[jc[� %K+� ^Y\_dYSec#'

E[QOURUO� ZNVQO^U`Q]

.+� @_n_lgch_� nb_�5'� XiTb_`XY\Q� jli`cf_� i`�nb_� ncf[jc[� ]ihn[chg_hn� msmn_g+

/+� Amn[\fcmb� jl_m_h]_� i`�5'� XiTb_`XY\Q� ch� nb_� \ci`cfg� i`�Jcf_� ncf[jc[+

0+� @_n_lgch_� nb_� l_f[ncihmbcj� \_nq__h� 5'� XiTb_`XY\Q� hog\_lm)� fi][ncih� ch� nb_

chn_mnch_m� [h^� ]f_[l[h]_� ncg_� ch� nb_� \ci`cfg� i`�Jcf_� ncf[jc[+

2*



-'+� @M^Q\UMW]� MYP� @Q^TZP]

1+/+.� >[]n_lcifiac][f� _p[fo[ncih� i`�nb_� ncf[jc[� ]ihn[chg_hn� msmn_g

1+/+.+.� S[n_l� m[gjfcha

>[]n_lcifiac][f� _p[fo[ncih� q[m� ^ih_� ni� ^_n_lgch_� qb_nb_l�w'� XiTb_`XY\Q� q[m� jl_m_hn�

ch� nb_� msmn_g)� [h^� ni�^_n_lgch_� c`�[hs� cmif[n_m� l_[]n_^� ni� nb_� 04�gihi]fih[f� [hnc\i^c_m�

%m__� 1+/+/+.&+

Pb_� mcn_m� i `�m[gjfcha� q_l_7

c&� N_]cl]of[ncha� msmn_g� %=jj_h^cr� ER&7� Pb_� `cmb� chn_mnch[f� nl[]n� [h^� nb_

q[n_l� ]ifogh+

cc&� Bfiq� nblioab� msmn_g� %=jj_h^cr� R&7� S[n_l� _hnls� jichn)� q[n_l� ]ifogh)

q[n_l� _rcn)� [h^� nb_� `cmb� chn_mnch_m+�

S[n_l� q[m� ]iff_]n_^� `lig� [ff� jichnm� omcha� .-� gf� mn_lcf_� no\_m+� Pi� _hmol_� nb[n� q[n_l�

m[gjf_^� `il� gc]li\_m� l_jl_m_hn_^� \inb� jf[henihc]� [h^� m_mmcf_� jb[m_m)� nb_� n[hem� q_l_�

m]l[j_^� ih�nb_� mc^_� [h^�gcrcha�^ih_� \s�nb_� [_l[ncih� [h^�`cmb�[]ncpcns+� @olcha� nbcm� ncg_�

nb_� q[n_l� mÖ� )�jfs� nblioab� nb_� `fiq� nblioab� n[hem� q[m� b[fn_^+

-'+'*'+� FZ^MW� NMO^Q\UMW� OZ_Y^� UY� AUWQ� ^UWM[UM� UY^Q]^UYQ]

Pbl__� `cmb� q_l_� i\n[ch_^� `lig� _[]b� i`� nb_� `fiq� nblioab)� [h^� l_]cl]of[ncha� msmn_g+�

Pb_s� q_l_� _onb[hct_^� [h^� ^cmm_]n_^� [m_jnc][ffs+� Pb_� chn_mnch_m� q_l_� ^cpc^_^� chni� mcr�

]ihm_]oncp_� l_acihm+� O[gjfcha�q[m�^ih_� [\ion� .� ]g�^cmn[f� ni� nb_�]l[hc[f� [mj_]n�i `�_[]b�

l_acih+� =� mfcn� i`�[\ion� `cp_� gcffcg_nl_m� fiha� q[m� g[^_� [n� nb_� mcn_� i `�\[]n_lcifiac][f

2+



m[gjfcha+� =� mn_lcf_� mq[\� q[m� nb_h� chm_ln_^� [h^� a_hnfs� [acn[n_^+� Pb_� mq[\� q[m� nb_h�

lchm_^� \s� mncllcha� ch� .-� gcm� i`�^L>O+� Kh_� gf� i`�nbcm� mifoncih� q[m� nl[hm`_ll_^� ni� 6�gf�

i `�mn_lcf_� ^L>O� [h^� piln_r_^� ni�^cmj_lm_� nb_� \[]n_lc[+� Oo\m_ko_hnfs)� .� gf� i`�nb_�^cfon_^�

m[gjf_m� q[m� jf[]_^� chni� mn_lcf_� j_nlc*^cmb_m)� qcnfc� _[]b� ^cfoncih� jf[n_^� ch� nlcjfc][n_+�

Bc`n__h�gf� i`�fckoc^� nlsjnc][m_� mis� [a[l� %PO=&�q_l_�[^^_^� ni�nb_�j_nlc� ^cmb_m� [h^� a_hnfs�

[acn[n_^� ih� [� f_p_f� mol`[]_� ni� _hmol_� nb_� chi]ofog� q[m� _p_hfs� ^cmnlc\on_^� ch� nb_�

g_^cog+� Pb_� jf[n_m� q_l_� ch]o\[n_^� [n� 02P � `il�/1� blm� [h^� nb_� hog\_l� i`�]ifihc_m� ih�

nb_�PO=�jf[n_m� _hog_l[n_^� omcha� [�Mo_\_]� ^[le�`c_f^�]ifihs�]iohn_l+� %Pb_� [jjlijlc[n_�

[_li\c]� ch]o\[ncih� n_gj_l[nol_� q[m� ^_n_lgch_^� \_`il_� nb_� mno^s� \s� ]igj[lcha� mcgcf[l�

nlc[f� m[gjf_m� [n� //})� /4}� [h^� 02}� ?+� Bch^cha� hi� p[lc[ncih� \_nq__h� nb_� ^c``_l_hn�

n_gj_l[nol_m)� 02}?� q[m� m_f_]n_^+&+

-'+'*',� &!� 2?/:89235,� U]ZWM^UZY� MYP� UPQY^URUOM^UZY

Blig�nb_� ilcach[f� ^cfoncih)� -+2�gf�m[gjf_m� q_l_� chi]of[n_^� ih�Ncgf_l*Obinnm� jf[n_m� [h^�

+c]o\[n_^� [n�02}?+� ?ifihc_m� `lig�nb_�jf[n_m�q_l_� n_mn_^� `il7�Cl[g� l_[]ncih)� ]sni]blig_�

irc^[m_� l_[]ncih)� mofjbc^_� ch^if_� gincfcns)� afo]im_� `_lg_hn[ncih)� -,./6� mom]_jnc\cfcns)�

[lachch_� ^_bs^lia_h[m_)� Ria_m� Llime[o_l)� m[fc]ch�bs^lifsmcm)� _m]ofch�bs^lifsmcm)� \fii^�

[a[l� b[_gifsmcm+� Pb_� ]sni]fclig_� irc^[m_� l_[]ncih� q[m� ][llc_^� ion� ih� ]ifihc_m�

l_chi]of[n_^� ch� nlcjnc][m_� mis� [a[l+� 5'� XiTb_`XY\Q� mnl[ch� !� 02� q[m� i\n[ch_^� `lig� nb_�

=nf[hnc]� R_n_lch[ls� ?iff_a_� Bcmb� D_[fnb� Qhcn� mni]em� ni� m_lp_� [m� [� ]ihnlif+

2,



-'+'+� <Y^\ZP_O^UZY� ZR�&!� 2?/:89235,� ^Z� ^TQ�AUWQ� ^UWM[UMi]� UY^Q]^UYMW� QY`U\ZYXQY^'

-'+'+'*� C_\URUOM^UZY� ZR�50� XZYZOWZYMW� MY^UNZPUQ]'

Iihi]fih[f� [hnc\i^c_m� %EaC&� a_h_l[n_^� [a[chmn� nb_� c̀� b[_gifsmch� %Git[ec� _n� [f� .655&�

q_l_� i\n[ch_^� `lig�@l+� Obohdc� Git[ec� [n�@_j[lng_hn� i`�R_n_lch[ls� Ono^c_m)� Qhcp_lmcns�

i`�Km[e[� Ll_`_]nol_)� Km[e[)� F[j[h+� Pb_m_�gihi]fih[f� [hnc\i^c_m� ^_mcah[n_^� >4)� q_l_�

mbcjj_^� ch� giom_� [m]cnc]� `foc^+

Pb_� [hnc\i^c_m� q_l_� jolc`c_^� omcha� nb_� Llin_ch� C� [``chcns� ]blig[nial[jbs� n_]bhcko_)�

omcha� [� DcPl[jÅ� %Lb[lg[]c[� HG>� >cin_]bhifias&� [``chcns� ]ifogh+� Pb_� ]ifogh�

]ihn[ch_^� [a[lim_� \_[^m� ]limm*fche_^� ni�l_]ig\ch[hn� Llin_ch�C�%O_jb[lim_'Y)� Lb[lg[]c[�

HG>&� a_f� \s�J*bs^lirsmo]]chcgc^_� []ncp[ncih+� Pb_�a_f�mojjfc_^�q[m�jl_m_lp_^� ch�/-"�

_nb[hif+

Pb_�giom_� [m]cnc]� `foc^� q[m�^c[fsm_^� ip_lhcabn�[n�1}?�QWQY^cd�*(]A�BQ&DX_c`XQdU� `<�

4+-� ni� [^domn� nb_� jD� [h^� cihc]� mnl_hanb+� Pb_� a_f� q[m�q[mb_^� qcnb� /-�gf� i `�nb_� \o``_l�

ni� l_gip_� nb_� _nb[hif� jl_m_lp[ncp_+� Oo\m_ko_hnfs)� .-� gcm� i `� nb_� \o``_l� q_l_� j[mm_^�

nblioab�nb_�]ifogh� ni�_kocfc\l[n_� nb_�a_f� ni�nb_�\o``_l+� Pb_�^c[fsm_^�giom_� [m]cnc]� `foc^�

q[m� [jjfc_^� ni� nb_� ]ifogh+� Pq_hns� gf� i `�nb_� \o``_l� q_l_� nb_h� `fomb_^� nblioab� nb_�

]ifogh� ni� l_gip_� [hs� oh\ioh^� jlin_ch+� Pb_� ]ifogh� q[m� q[mb_^� qcnb� .2� gf� i `�-+.�

I� afs]ch_*D?f� [n� jD� /+4� ni� _fon_� nb_� gihi]fih[f� [hnc\i^c_m� qbc]b� q_l_� ]iff_]n_^� ch�

2� gf� no\_m� ]ihn[chcha� ..-� jc� i`�Plcm*D?f� \o``_l�jD� 6+-�j_l� no\_� ni� \lcha� nb_� `ch[f� jD�

ni� 4+� Llin_ch� ]ih]_hnl[ncih� q[m� ^_n_lgch_^� \s� [\mil\[h]_� mn[h^[l^ct_^� [n� /5-hg+

2-



%!#!#!#� C\Q[M\M^UZY� ZR�^TQ�&!� 2?/:89235,� NM^T'

Ehnli^o]ncih� i`�=+� XiTb_`XY\Q� ni� nb_� chn_mnch[f� _hpclihg_hn� i`�Jcf_� ncf[jc[� %K)� ^Y\_dYSec#�

q[m� []bc_p_^� \s�_rjimcha� nb_� `cmb� ni� bcab� ]ih]_hnl[ncihm� i`�nb_� \[]n_lc[� %>_p_lc^a_� _n�

[f� .656&� m_f_]n_^� omcha� nb_� >4� gihi]fih[f� [hnc\i^c_m+� Onl[ch� !� 02� q[m� m_f_]n_^� mch]_�

nb_�_h^ia_hiom�5Ub_]_^Qc� ^c^�hin�l_[]n�qcnb�nb_�gihi]fih[f� [hnc\i^c_m+� 5'� XiTb_`XY\Q�

mnl[ch�!02� q[m� chi]of[n_^� ch�\l[ch�b_[ln� ch`omcih� %>DE&�g_^c[� [n�02à?� `il�/1�bl+� >linb�

]ofnol_m�q_l_�piln_r_^� ni�^cmj_lm_� nb_�gc]li\_m� [h^�[pic^� ]fomn_lm)� [h^� nb_h� nl[hm`_ll_^�

ni� nb_� /-� fcnl_� _rj_lcg_hn[f� n[he+� Pb_� momj_hmcih� q[m� ^cmj_lm_^� \s� [acn[ncih� omcha� [�

mn_lcf_� [jjfc][nil� [h^�[_l[ncih+� Pq_fp_� `cmb)� mcr� `lig�nb_� `fiq� nfclioab� [h^� mcr� `lig� nb_�

l_]cl]of[ncha� msmn_gm� l_mj_]ncp_fs� q_l_� nb_h� chnli^o]_^� chni� nb_� ]ihn[ch_l� `il� .2�

gchon_m� [h^� mo\m_ko_hnfs� nl[hm`_ll_^� ni�h_q�n[hem�g[chn[ch_^� [m� ch� nb_�ilcach[f� mni]em+�

Pqi� `cmb)� ih_� `lig� _[]b� i`�nb_� `fiq� nblioab� [h^� nb_� l_]cl]of[ncha� msmn_gm)� q_l_� nb_h�

m[]lc`c]_^� [n� ./)� /1)� 15)� 4/)� 63)� ./-� blm� jimn� _rjimol_+� =� mcgcf[l� hog\_l� i`�]ihnlif�

`cmb� q_l_� nl[hm`_ll_^� ni� h_q� n[hem� [h^� mcgcf[lfs� g[chn[ch_^� [m� ch� nb_� ilcach[f� mni]em+

-'+'*',� 7QXZY]^\M^UZY� ZR�5'� XiTb_`XY\Q� Nc� <YPU\QO^� 9W_Z\Q]OQY^� 4Y^UNZPc�

FQ]^� !<94F"

-'+'+','*� FU]]_Q� [\Q[M\M^UZY

Pb_� n_mn� `cmb� [h^� nb_� ]ihnlifm� q_l_� _onb[hct_^)� ^cmm_]n_^� [h^� nb_� chn_mnch_m� a_hnfs�

_rn_lcilct_^� [m� ^_m]lc\_^� ch� m_]ncih� /+/+.+/+/+� Egg_^c[n_fs)� nb_� aon�q[m� ^cpc^_^� chni� /�

]ihm_]oncp_� l_acihm+� Pb_�chn_mnch[f� l_acihm�q_l_� nb_h�ij_h_^� fihacno^ch[ffs� [h^� a_hnfs�

q[mb_^� omcha� qcnb� mn_lcf_� @L>O� jl_]bcff_^� [n�1á?+� Qmcha� nb_� \fohn� _^a_� i `�[� molac][f

2.



\f[^_� nb_� go]iom� f[s_l� q[m� a_hnfs� j__f_^� i``� [h^� jiif_^� ch� -+2gf� i `� mn_lcf_� L>O+�

O[gjf_m� q_l_� bigia_hct_^� \s� piln_rcha� [h^� jf[]_^� ih� nl_[n_^� gc]lim]ij_� mfc^_m+�

Pb_m_� mfc^_m� q_l_� [ffiq_^� ni� [cl� ^ls� [n� liig� n_gj_l[nol_+

-'+'+','+� <YPU\QO^� 9W_Z\Q]OQY^� 4Y^UNZPc� FQ]^

Pb_� mg_[lm� q_l_� `cr_^� ch� []_nih_� `il� .-� gchon_m� [n� */-}?� nb_h� lchm_^� qcnb� L>O�

mifoncih+� Oo\m_ko_hnfs)� nb_�mg_[lm�q_l_� ch]o\[n_^�qcnb�/-"�hilg[f�ai[n�m_log�ch�L>O�

]ihn[chcha� -+2"� >ipch_� O_log� =f\ogch� %>O=&� `il� /-� gchon_m� [n� liig� n_gj_l[nol_+�

Pb_� mfc^_m� q_l_� nb_h�^cpc^_^� chni�0� aliojm+� Ofc^_m� ch�nb_� n_mn�alioj�q_l_� ch]o\[n_^� [h^�

nl_[n_^� qcnb� .--� jc� i `� >4� gihi]fih[f� [hnc\i^c_m� ^cfon_^� [n� .7.--� [n� 04}?� `il� .-�

gchon_m� ch�[�gicmn� ]b[g\_l+� Ofc^_m� `lig�nb_� m_]ih^� [h^� nbcl^�aliojm�q_l_� nl_[n_^�qcnb�

[h� ohl_f[n_^� gihi]fih[f� [hnc\i^s� [h^� L>O� l_mj_]ncp_fs� l_jf[]cha� nb_� >4� gihi]fih[f�

[hnc\i^c_m� [h^� []ncha� [m� ]ihnlifm+

Pb_� mfc^_m�q_l_� nb_h�q[mb_^� ch�@L>O� `il�0-�gchon_m� [h^� ch]o\[n_^�qcnb�[�`foil_m]_ch*�

cminbci]s[h[n_� %BEP?&� ]ihdoa[n_^� ai[n� [hncgiom_� EaC*B]� `l[ag_hn� %?_^[l� H[h_�

H[\il[nilc_m� Hn^+� Dilh\s)� Khn[lci&� ^cfon_^� [n� .72-� [h^� ]ihn[chcha� [� ^lij� i `�Ap[häm�

>fo_� mn[ch� `il� 0-� gchon_m� [n� liig� n_gj_l[nol_� ch� [� fcabn*jlii`�gicmn� ]b[g\_l+� Pb_s�

q_l_� nb_h� lchm_^� [h^�q[mb_^� ch�^L>O� `il�/-�gchon_m� [n�liig� n_gj_l[nol_+� Pb_� mfc^_m�

q_l_� giohn_^� qcnb� B=� giohncha� g_^c[� [h^� _r[gch_^� omcha� [h� _jc`foil_m]_h]_�

gc]lim]ij_+

Pb_�hog\_l�i ` �̀ foil_m]_hn�gc]li\_m�q[m�^_n_lgch_^�[h^�m]il_^�ih�[�hog_lc][f� l_[]ncih�

ch^_r� l[hacha� `lig� -*2+� Pb_� ch^_r� q[m� ^_mcah_^� [m� `iffiqm7

2/



-� Ji� `foil_m]_h]_� q[m� i\m_lp_^+

.� Bfoil_m]_h]_� i\m_lp_^� [h^� hog\_l� i`� c^_hnc`c[\f_� `foil_m]_hn� gc]li\_m�

oh^_l� *)+

/� Bfoil_m]_h]_� i\m_lp_^�[h^� hog\_l�i`�gc]li\_m� \_nq__h�.-*2-

0� Bfoil_m]_h]_� i\m_lp_^�[h^� hog\_l�i`�gc]li\_m� \_nq__h�2.*.--

1� Bfoil_m]_h]_� i\m_lp_^�[h^� hog\_l�i`�gc]li\_m� \_nq__h�.-.*/--

2� Bfoil_m]_h]_� i\m_lp_^�[h^� hog\_l�i`�gc]li\_m� ;/--� [h^�]ill_mjih^cha

ni� nb_� jimcncp_� ]ihnlif� g[^_� `lig� [� jol_� ]ofnol_+

-'+'+',',� 6ZY^\ZW]

?ihnlifm� q_l_� m_n� oj� [m� `iffiqm7

[+� Bcmb�hin� nl[hm`_ll_^� ch�nb_�5'� XiTb_`XY\Q� momj_hmcih� m_lp_^� [m�]ihnlif� `il�

nb_� momj_hmcih+

\+� =�jol_�5'� XiTb_`XY\Q� ]ofnol_� momj_hmcih� m_lp_^� [m� [� jimcncp_� ]ihnlif+

]+� =h�ohl_f[n_^�gihi]fih[f� [hnc\i^s� [h^�^L>O� m_lp_^� [m�h_a[ncp_� ]ihnlifm�

`il� nb_� [hnc\i^s+

-'+� +','-� E^M^U]^UOMW� MYMWc]U]

Pb_� ^[n[� q[m� _r[gch_^� omcha� [� nbl__*q[s� `[]nilc[f� [h[fsmcm� i`�p[lc[h]_� qcnb� msmn_g)�

l_acih� [h^� ncg_� [m� `[]nilm� %Ichcni\� ?igjon_l� Oi`nq[l_+� Ichcn[\� Eh]+&+� Pb_� [h[fsmcm�

q[m� ][llc_^� ion� ni� ^_n_lgch_� nb_� l_f[ncihmbcj� \_nq__h� nb_� ^cmnlc\oncih� i`� nb_� 5'�

XiTb_`XY\Q� [h^� nb_� `[]nilm+� Pb_� 0*q[s� [h[fsmcm� `[]nilc[f� i`�p[lc[h]_� q[m� [^ijn_^� `il
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cnm� m_hmcncpcns)� b_h]_� nb_� [\cfcns� ni� [mmcah� nl_[ng_hn� _``_]n+� Pb_� bsjinb_m_m� [h[fst_^

ch]fo^_^7

c+� Pb_� `cmb� bif^cha� msmn_g� b[^� hi� _``_]n� ih� nb_� hog\_lm� i `� 5'� XiTb_`XY\Q�

_hog_l[n_^+

cc+� Pb_� l_acih� i`� nb_� chn_mnch_m� b[^� hi� _``_]n� ih� nb_� hog\_lm� i `�5'� XiTb_`XY\Q�

_hog_l[n_^+

ccc+� Pcg_� `iffiqcha� _rjimol_� b[^� hi� _``_]n� ih� nb_� hog\_lm� i`� 5'� XiTb_`XY\Q�

_hog_l[n_^+

cp+� Pb_� _``_]n� i `�msmn_g� q[m� hin� ^_j_h^[hn� ih� nb_� l_acih� i`�nb_� chn_mnch_m+

R+� Pb_� _``_]n� i`�msmn_g� q[m� hin� ^_j_h^[hn� ih� nb_� ncg_+

pc+� Pb_� _``_]n� i`�ncg_� q[m� hin� ^_j_h^[hn� ih� nb_� l_acih� i`�nb_� chn_mnch_m+

21



-',� DQ]_W^]

-','*� &!� 2?/:89235,� U]ZWM^Q]

O_p_hn__h� cmif[n_m� i`�5'� XiTb_`XY\Q� q_l_� c^_hnc`c_^)� _cabn�[mmi]c[n_^� qcnb� `cmb� chn_mnch_m�

%P[\f_� EEE&� qbcf_� nb_� l_mn� q_l_� i\n[ch_^� `lig� nb_� q[n_l� %P[\f_� ER&+� Emif[n_m� q_l_�

^_n_lgch_^� ni� \_�5'� XiTb_`XY\Q� \s� aliqnb� [m� mg[ff� lioh^� s_ffiq� ]ifihc_m� ih� Ncgf_l*�

Obinnm� g_^cog� [`n_l� /1� biolm� [n� 02á?)� Cl[g� h_a[ncp_� l_[]ncih� [h^� li^*mb[j_^�

[jj_[l[h]_� ih�gc]lim]ijc]� _r[gch[ncih+� Bolnb_l� ]ih`clg[ncih� q[m�g[^_� \s� l_mcmn[h]_�

ni� pc\lcimn[nc]� -,./6)� [� jimcncp_� ]sni]blig_� irc^[m_� l_[]ncih)� []c^� jli^o]ncih� qb_h�

aliqh� ch� afo]im_� [h^� bs^lifsmcm� i`�_m]ofch+� Sbcf_� [ff� nb_� cmif[n_m� `lig� nb_� chn_mnch_m�

jli^o]_^� []c^�qcnb�m[fc]ch)� ihfs� `iol�ion�i`�nb_�hch_� cmif[n_^� `lig� nb_�q[n_l�^c^+� Pbl__�

ion� i`� nb_� _cabn� cmif[n_m� `lig� nb_� chn_mnch_m� [h^� mcr� ion� i`� nb_� hch_� `lig� nb_� q[n_l�

^_p_fij_^� lioh^� [h^� mbchs)� qbcncmb� ]ifihc_m� ch�/1�biolm� `iffiqcha� ch]o\[ncih� [n� 02 ?)�

[h^� q_l_� [mmi]c[n_^� qcnb� b[_gifsmcm+� Sb_h� aliqh� ih� mofjbc^_� ch^if_� [h^� gincfcns�

g_^cog)� [ff� nb_� cmif[n_m� b[^�[�\f[]e�^_jimcn� ch^c][ncha� jli^o]ncih� i`�bs^lia_h� mofjbc^_+�

=^^cncih� i `� Gip[]äm� l_[a_hn� l_p_[f_^� nb_� jli^o]ncih� i`� ch^if_+� =ff� nb_� cmif[n_m�

jli^o]_^� [lachch_� ^_bs^lif[m_+� Jih_� i`�nb_� cmif[n_m� l_[]n_^� qcnb� nb_� >4� gihi]fih[f�

[hnc\i^c_m+

Pb_� chn_mnch_m� [h^� nb_� q[n_l� `lig� nb_� l_]cl]of[ncha� msmn_g� b[^� mcahc`c][hnfs� bcab_l�

pc[\f_� gc]li\c[f� ]iohnm� nb[h� nb_� ]ill_mjih^cha� m[gjf_m� `lig� nb_� `fiq*nblioab� msmn_g�

%P[\f_m�R)RE&+� Pb_l_�q[m� hi� mcahc`c][hn� ^c``_l_h]_� \_nq__h� nb_�^c``_l_hn� l_acihm� i `�nb_�

chn_mnch_m� %j� ;� -+-2&+� Eh� nb_� `fiq*nblioab� msmn_g)� nb_� m[gjf_m� i\n[ch_^� `lig� nb_� _rcn�

b[^� mcahc`c][hnfs� bcab_l� pc[\f_� ]iohnm� %j� 9� -+-2&� nb[h� ^c^�_cnb_l� nb_� _hnls� jichn� il� nb_

22



q[n_l�]ifogh+� Pb_�gc]li\c[f� ]iohn� [n�nb_�q[n_l� _hnls� jichn�i`�nb_� l_]cl]of[ncha� msmn_g�

q[m� nq_hns*ih_� ncg_m� bcab_l� nb[h�nb_� `fiq�nblioab� msmn_g+� Ocgcf[lfs� nb_�q[n_l�]ifogh�

`lig� nb_� l_]cl]of[ncha� msmn_g� b[^� gil_� ila[hcmgm� nb[h� cn� ^c^� ch� nb_� `fiq� nblioab�

msmn_g+� Eh� nb_� `fiq� nblioab� msmn_g)� nb_l_� q[m� hi� mcahc`c][hn� ^c``_l_h]_� \_nq__h� nb_�

q[n_l� ]ifogh� [h^� nb_� _rcn� jichn� m[gjf_� %j� ;� -+-2&+� Pb_� m_^cg_hn[ncih� n[he� ]ifogh)�

\ci`cfn_l� _rcn� [h^� nb_� l_jf_hcmbcha� n[hem� b[^� jlial_mmcp_fs� `_q_l� pc[\f_� gc]li\_m+

-','+� &!� 2?/:89235,� PQ^QO^UZY� aU^T� <94F

Pb_� jl_m_h]_� i`�5'� XiTb_`XY\Q� ch� nb_� chn_mnch_m� q[m� nl[hmc_hn� [h^� hin� ^_n_]n_^� ch� [hs�

l_acih� ./-� blm� `iffiqcha� _rjimol_� ni� nb_� gc]li\_� \[nb� %P[\f_� REE)� REEE&+� Biffiqcha�

_rjimol_)� ila[hcmgm� ]iof^� \_� ^_n_]n_^� ihfs� ch� nb_� ]l[hc[f� nqi*nbcl^m� i`�nb_� chn_mnch_m�

ch� \inb� nb_� l_]cl]of[ncha� [h^� `fiq*nblioab� msmn_gm� %Bca+� 02&+� Diq_p_l)� nb_l_� q_l_�

mcahc`c][hnfs� gil_� gc]li\_m� %j� -+-2&� ch� nb_� `cmb� ch� nb_� l_]cl]of[ncha� msmn_g� %P[\f_� R)�

Bca+� 03&+

Pq_fp_� biolm� [`n_l� _rjimol_)� ^_n_]ncih� ]iof^� \_�g[^_� ch� nb_� ]l[hc[f� nqi*nbcl^m� i`�nb_�

chn_mnch_m� ch� \inb� msmn_gm+� Pb_l_� q[m� [� ^_]fch_� ch� nb_� hog\_lm� ^_n_]n_^� ]l[hc[f*�

][o^[ffs� ch� nb_� l_]cl]of[ncha� msmn_g)� biq_p_l)� hi� mcahc`c][hn� ^c``_l_h]_� q[m� i\m_lp_^�

ch� nb_� `fiq*nblioab� msmn_g� %j� ;� -+-2&+� =`n_l� /1� biolm� %P[\f_� REE&)� nb_l_�q[m� g[le_^�

l_^o]ncih� ch� nb_�hog\_lm� i`�5'� XiTb_`XY\Q� ^_n_]n_^� ch� nb_� chn_mnch_m� i`�nb_� `cmb�`lig�nb_�

`fiq� nblioab� msmn_g+� =� mcgcf[l� nl_h^� q[m� hin_^� ch� nb_� l_]cl]of[ncha� msmn_g� `cmb� \on� cn�

q[m� f_mm�g[le_^+� Pb_l_�q[m�^c``_l_h]_� \_nq__h� l_acihm� ch�nb_�`fiq*nblioab� msmn_g� %j9�

-+-2&+

. - -



Bilns*_cabn� biolm� [`n_l� _rjimol_)� ihfs� [� `_q� \[]n_lc[� ]iof^� \_� ^_n_]n_^� ch� nfc_� ]lnocc[f�

chn_mnch_m� i`� nb_� `cmb� g[chn[ch_^� ch� `fiq� nblioab� msmn_g� %P[\f_� REEE&+� Eh� nb_�

l_]cl]of[ncha� msmn_g)� ^_n_]ncih� q[m� g[^_� ch� nb_� ]l[hc[f� nqi*nbcl^m� i`�nb_� chn_mnch_m+

Ji� =+� bs^lijbcf[� q[m� ^_n_]n_^� ch� `cmb� [`n_l� 4/� biolm� %P[\f_� REEE&� ch� nb_� `fiq� nfclioab�

msmn_g+� =`n_l�63�biolm� nb_�ihfs�^_n_]ncih�g[^_�q[m� ch� nb_�][o^[f� [mj_]nm� i`�nb_� ]l[hc[f�

chn_mnch_m� i`�̀ cmb�`lig�nb_�l_]cl]of[ncha� msmn_g+� Ji�^_n_]ncih� q[m�g[^_� ch�\inb� msmn_gm�

[`n_l� *+)� biolm+

Pb_� `cmb� bif^cha� msmn_g)� l_acih� i`� nb_� chn_mnch_m� [h^� ncg_� `iffiqcha� _rjimol_� b[^� [�

mcahc`c][hn� _``_]n� ih� nb_� ^cmnlc\oncih� i`�5'� XiTb_`XY\Q� %Bcam+� 02)� 03+)� P[\f_� ET&+� Pb_�

hog\_l�i`�gc]li\_m�q[m�bcab_l� ch�nb_�]l[hc[f� l_acih�i`�nb_� chn_mnch_m)� [h^� jlial_mmcp_fs�

^_]fch_^� niq[l^m� nb_� ][o^[f� chn_mnch_m� %Bca� 02&+� Dcabfs� mcahc`c][hn� chn_l[]ncihm� q_l_�

^_n_]n_^� \_nq__h� nb_� bif^cha� msmn_g� [h^� nb_� l_acih� i`�nb_� chn_mnch_m)� [h^� \_nq__h� nb_�

f[nn_l� [h^� ncg_� `iffiqcha� _rjimol_� ni�5'� XiTb_`XY\Q� %P[\f_� ET&+

. - .



Bca+00� Lbinigc]lial[jb� i`� chn_mnch[f� \ci`cfg� mn[ch_^� qcnb� EB=P� `iffiqcha� /1� biolm�
[`n_l� _rjim_� i `�ncf[jc[� b_f^� ch�[� `fiq*nblioab� [ko[nc]� msmn_g)� ni�5'� XiTb_`XY\Q'�
Jin_� nb_� li^� mb[j_^� mnl_[em� l_jl_m_hncha� nb_�gc]li\_+� I[a+� rf3--+

Bca+01� Lbinigc]lial[jb� i`� chn_mnch[f� \ci`cfg� mn[ch_^� qcnb� EB=P� `iffiqcha� /1� biolm�
[`n_l�_rjim_�i `�ncf[jc[�b_f^�ch�l_]cl]of[ncha� `cmb�bif^cha� msmn_g)� ni�5'� XiTb_`XY\Q'�
Jin_� nb_� li^� mb[j_^� mnl_[em� l_jl_m_hncha� nb_� gc]li\_+� I[a+� rf3--

. - /



FMNWQ� <<<'� DQMO^UZY� [\ZRUWQ� Z R �&!� 2?/:89235,� U]ZWM^Q]� R\ZX� ^TQ� RU]T� UY^Q]^UYQ]'

-� P_mn Limcncp_� l_[]ncih Ji+� i`�(p_,� nin[f�
Ji+� i `�mnl[chm+

"� i`�(p_� mnl[chm+

NO U_ffiq� ]ifihc_m 1(1 *))

Cl[g� l_[]ncih h_a[ncp_� li^m 1(1 *))

?*- Loljf_� ]ifiol 1(1 *))

OEI gincfcns 1(1 *))

OEI DdO� Ll_m_hn 1(1 *))

Cfo]im_ B_lg_hn[ncp_ 1(1 *))

-,./6 Ehm_hmcncp_ 1(1 *))

=lachch_ jimcncp_ 1(1 *))

RL jimcncp_ 1(1 *))

O[fc]ch bs^lifsmcm 1(1 *))

Am]ofch hi� bs^lifsmcm 1(1 *))

>fii^� [a[l b[_gifsmcm 0,5 04+2

(p_� Limcncp_� l_[]nilm+
NO� Ncgf_l*O]innm� g_^cog+
? *- � ?sni]blig_� Krc^[m_� l_[]ncih+
OEI� Oofjbc^_� Eh^if_� Iincfcns� g_^cog+
-W./6� Rc\lcimn[nc]� [a_hn� %/)� 1*^c[gchi� */ )� 4*^ccmijlijsfjn_lc^ch_&+
RL� Ria_m� Llie[o_l� l_[]ncih+

*),



FMNWQ� <H%� DQMO^UZY� [\ZRUWQ� Z R � ^TQ�&!� 2?/:89235,� U]ZWM^Q]� R\ZX� ^TQ� aM^Q\'

P_mn Limcncp_� l_[]ncih Ji+� i`�(p_,� nin[f�
Ji+� i`�mnl[chm+

"� i`�(p_â�
mnl[chm+

NO U_ffiq� ]ifihc_m 6,6 *))

Cl[g� l_[]ncih h_a[ncp_� li^m 6,6 *))

?*- Loljf_� ]ifiol 6,6 *))

OEI gincfcns 6,6 *))

OEI DdO� jl_m_hn 6,6 *))

Cfo]im_ B_lg_hn[ncp_ 6,6 *))

-,./6 Ehm_hmcncp_ 6,6 *))

=lachch_ jimcncp_ 6,6 *))

RL jimcncp_ 6,6 *))

O[fc]ch bs^lifsmcm 1,6 11+11

Am]ofch hi� bs^lifsmcm 6,6 *))

>fii^� [a[l D[_gifsmch 0,5 04+2

(p_� Limcncp_� l_[]nilm+
NO� Ncgf_l*O]innm� g_^cgg+
? *- � ?sni]blig_� Krc^[m_� l_[]ncih+
OEI� Oofjbc^_� Eh^if_� Iincfcns� g_^cog+
-W./6� Rc\lcimn[nc]� [a_hn� %/)� 1*^c[gchi� */ )� 4*^ccmijlijsfjn_lc^ch_&+
RL� Ria_m� Llie[o_l� l_[]ncih+

*)-



FMNWQ� H'� A_XNQ\� Z R � XUO\ZNQ]� U]ZWM^QP� R\ZX� ^TQ� UY^Q]^UYQ]� Z R � A UWQ� FUWM[UM� @� !
7358<3.=; � UY� ^TQ� RWZa&^T\Z_ST� MYP� \QOU\O_WM^UYS� ]c]^QX]'

Osmn_g
m[gjf_^

N_acih� i`�
nb_
Ehn_mnch_

Jog\_l� i`�
]ifihc_m� %rfKââ&

BP * /+14

BP + .+61

BP 0 /+-3

BP 1 *'++

N? * ;0+--

N? + ;0+--

N? 0 /+61

N? 1 ;0+--

N?� N_]cl]of[ncha� `cmb� bicoQca� `[]cfcns+
BP� Bfiq*nblioab� `cmb� bif^cha� `[]cfcns+

P� n_mn� [h[fsmcm� i`�nb_� nqi� `cmb� bif^cha� `[]cfcnc_m7� P:� *1+-5+� Pbcm� p[fo_� cm� mcahc`c][hn� [n�
nb_� -+-2� f_p_f+
%Sbcf_� /� l_acihm� i`�nb_� chn_mnch_m� q_l_� m[gjf_^� `il� nb_� pc[\f_� gc]li\c[f� ]iohn)� l_mofnm�
`lig� l_acihm� .� [h^� /� q_l_� ohl_fc[\f_� ^o_� ni� ]ihn[gch[ncih� [mmi]c[n_^� qcnb� nb_� h[lliq�
^c[g_n_l� i `�nb_� aon+&

*).



FMNWQ� H<%� A_XNQ\� Z R � `UMNWQ� XUO\ZNQ]� !bWBB"� [Q\� XW� Z R � ^TQ� TZWPUYS� aM^Q\� UY� NZ^T
RWZa&^T\Z_ST� MYP� \QOUO_WM^UYS� ]c]^QX]#'

Osmn_g+ O[gjfcha� mcn_ Ji+� i`�]ifihc_m�
%rfKK&,gf

BP Bcmb� n[he� _hnls *

BP Bcmb� n[he� q[n_l�
]ifogh

6+2

BP Bcmb� n[he� _rcn .4

N? Bcmb� n[he� _hnls +*

N? S[n_l� ]ifogh ;0--

N? Bcmb� n[he� _rcn ;0--

N? O_^cg_hn[ncih�
P[he� ]ifogh

.30

N? >ci`cfn_l 2/

N? N_jf_hcmbcha
P[he

+

N?� N_]cl]of[ncha� `cmb� bif^cha� `[]cfcns+
BP� Bfiq*nblioab� `cmb� bif^cha� `[]cfcns+

=h[fsmcm� i `� p[lc[h]_� i`� nb_� `cmb� bif^cha� `[]cfcnc_m7� B:2+56� %@B:..&+� Pbcm� p[fo_� cm�
mcahc`c][hn� %L� 9-+-2&+
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Ji� `foil_m]_h]_� q[m� i\m_lp_^+
Bfoil_m]_h]_� i\m_lp_^� [h^� hog\_l� i`� c^_hnc`c[\f_� `foil_m]_hn� gc]li\_m�
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5'� XiTb_`XY\Q� q[m� cmif[n_^� `lig� \inb� nb_� l_]cl]of[ncha� [h^� `fiq�nblioab� msmn_gm� qbc]b�

]ih`clgm� _[lfc_l� mno^c_m� nb[n� mbiq_^� cn� q[m� `l_ko_hnfs� [mmi]c[n_^� qcnb� `l_mbq[n_l�

_hpclihg_hnm� %D[t_h� _n� [f� .645)� =ff_h� _n� [f� .650&+� 5'� XiTb_`XY\Q� q[m� [fmi� cmif[n_^�

`lig� nb_� chn_mnch_m� i `�nb_�Jcf_� ncf[jc[� ]ill_mjih^cha� ni� `ch^cham� ch�inb_l� `l_mbq[n_l� `cmb�

%Plomn� [h^� Oj[lliq� .641)� I[]Icff[h� [h^� O[hno]]c� .66-&+

Pb_� cmif[n_m� q_l_� c^_hnc`c_^� [m� 5'� XiTb_`XY\Q� \s� aliqnb� ih� Ncgf_l*Obinnm� g_^cog�

%Obinnm� [h^� Ncgf_l� .640&)� [h^� Cl[g� [h^� ]sni]blig_*irc^[m_� l_[]ncihm+� Pb_� s_ffiq�

]ifihc_m� ih� nb_�Ncgf_l*Obinnm� g_^cog)� [nnlc\on_^� ni�g[fnim_� `_lg_hn[ncih)� ^c``_l_hnc[n_�

5'� XiTb_`XY\Q� `lig� inb_l�gc]liila[hcmgm� aliqcha� ih� nb_�g_^cog� %Obinnm� [h^�Ncgf_l�

.640&+� >inb�5'� cQ\]_bdYSYTQ� [h^�7Ydb_RQSdUb� mj_]c_m�g[s�jli^o]_� s_ffiq�]ifihc_m)� \on�

[l_� ^cmnchaocmb_^� \s� ch]o\[ncih� [n� 02}� ?� [h^� nb_� ]sni]blig_� irc^[m_� l_[]ncih�

l_mj_]ncp_fs+� Pb_� ]sni]blig_� irc^[m_� n_mn� b[^� fi� \_� ][llc_^� ion� ih� 5'� XiTb_`XY\Q�

l_chi]of[n_^� ih�PO=�ni�[pic^�[]c^�chm_hmcncpcns� ih�Ncgf_l*Obinnm� g_^cog� %=gim� .652&+�

Pb_� Ncgf_l*Obinnm� g_^cog� chbc\cnm� nb_� aliqnb� i`�JYRbY_� mj_]c_m� ^o_� ni� ch]iljil[ncih�

i `� hipi\ci]ch� [h^� mi^cog� ^_irs]bif[n_+� 5'� XiTb_`XY\Q� oncfct_m� p[lciom� nsj_m� i`�

][l\ibs^l[n_m� ch]fo^cha� gihi*)� ^c*� [h^� jifs*m[]]b[lc^_m)� go]ijifsm[]]b[lc^_� [h^�

afo]imc^_m� [h^� moa[l� [f]ibifm� %Dmo� _n� [f� .652&+� Pb_� cmif[n_m� ^_gihmnl[n_^� [h� [\cfcns�

ni� oncfcm_� afo]im_)� m[fc]ch� [h^� _m]ofch)� jli^o]cha� []c^�[h^�a[ � ch�nb_� `ilg_l� [h^� []c^� ch�

nb_� f[nn_l)� `olnb_l� ch^c][ncha� ]ih`ilgcns� qcnb�_mn[\fcmb_^�5'� XiTb_`XY\Q� jli`cf_m� %=omnch�

[h^�=omnch� .654)� Dmo�_n�[f� .652&+� Pb_�nqi�a_h_l[�5Ub_]_^Qc� [h^� JYRbY_� [l_�oh^_l� nb_

. . /



m[g_� `[gcfs� JYRbY_^QSUQU� %Liji``� .651)� O]bo\_ln� .651&� [h^� mbiq� jb_hinsjc]�

mcgcf[lcnc_m+� Pb_� pc\lcimn[n� -,./6� cm� [� om_`of� ^c``_l_hnc[f� n_mn� \_][om_�5Ub_]_^QTc� [l_�

chm_hmcncp_� ni� cn+� Sb_h� ]b[ff_ha_^)� nb_� cmif[n_m� om_^� ch� nbcm� mno^s� q_l_� l_mcmn[hn� ni�

-,./6+� Iimn�i`�nb_� cmif[n_m)� b[^� mcgcf[l�jb_hinsjc]� jli`cf_m� moaa_mncha� nb_s�q_l_� fce_fs�

ni�\_�nb_� mcgcf[l+� Diq_p_l)� [�`_q� cmif[n_m� `lig� nb_�q[n_l� `lig� nb_� l_]cl]of[ncha� msmn_g�

^_gihmnl[n_^� mig_� ^c``_l_h]_m� ch� oncfct[ncih� i`�m[fc]ch� [h^� ch� \fii^� b[_gifsmcm+� Pbcm�

jb_hinsjc]� ch]ihalo_h]_� cm� hin� oh]b[l[]n_lcmnc]� i`� nb_� a_hom� %I[]fhh_m� _n� [f� .646)�

=ff_h� _n� [f� .650&+

Pb_� hog\_l� i`� pc[\f_� gc]li\_m� cmif[n_^� `lig� \inb� nb_� `cmb� chn_mnch_m� [h^� nb_� q[n_l�

^c``_l_^� mcahc`c][hnfs� ^_j_h^cha� ih� nb_� `cmb� bif^cha� msmn_g)� qcnb� bcab_l� ]iohnm� ch� nb_�

l_]cl]of[ncha� ]igj[l_^� ni� nb_� `fiq� nblioab� msmn_g+� Pb_� fiq� gc]li\c[f� ]iohn� ch� nb_�

`fiq�nblioab� msmn_g� cm�[nnlc\on[\f_� ni�nb_� msmn_g� ^_mcah)� qbc]b� [ffiqm� al_[n_l� `fombcha+�

Pb_� ]ihnchoiom� [^^cncih� i`�`l_mb�q[n_l� ni� nb_� msmn_g� jl_]fo^_m� nb_� \ocf^� oj� i`�b_[ps�

gc]li\c[f� fi[^m�^o_� ni�nb_� `fombcha� []ncpcns+� Pb_� ch]igcha�q[n_l� b[^�mcahc`c][hnfs� p_ls�

fiq�gc]li\c[f� ]iohn� ]igj[l_^� ni� \inb� nb_� q[n_l� ]ifogh� [h^� [n� nb_� jichn� i`�_rcn� ch� nb_�

`fiq� nblioab� msmn_g+� Pb_� ^c``_l_h]_� \_nq__h� nb_� _rcn� [h^� nb_� ]ifogh� cm� [nnlc\on[\f_�

ni� nb_� gc]li\_m� nb[n� [l_� [mmi]c[n_^� qcnb� nb_� m_^cg_hnm+

Pb_� hog\_l� i `�pc[\f_� gc]liila[hcmgm� `lig� nb_� chn_mnch_m� i`�Jcf_� ncf[jc[� b_f^� ch� nb_�

l_]cl]of[ncha� n[hem�q[m�mcahc`c][hnfs� bcab_l�nb[h�nbim_� cmif[n_^� `lig�nb_� chn_mnch_m� i`�nb_�

`cmb� g[chn[ch_^� ch� nb_� `fiq� nblioab� msmn_g� %j9� -+-2&+� Ocgcf[lfs)� nb_� hog\_l� cmif[n_^�

`lig� nb_� q[n_l� ch� nb_� l_]cl]of[ncha� msmn_g� q[m� bcab_l� nb[h� ch� nb_� `fiq� nblioab� msmn_g�

%j� 9� -+-2&+� Pbcm� moaa_mnm� nb[n� nb_� _hpclihg_hn[f� gc]li\c[f� fi[^� g[s� ch`fo_h]_� nb_

**,
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>_p_lc^a_� _n� [f� %.656&� ^_gihmnl[n_^� nb[n� ncf[jc[� ]iof^� ^_n_]n� [h^� mo\m_ko_hnfs�

^_fc\_l[n_fs� cha_mn� gc]li\_m)� nbioab� nb_s� %ncf[jc[&� [l_� `l_mb� q[n_l� `cmb� mj_]c_m� [h^� ^i�

hin� ^lche� [� fin� i`�q[n_l� %>ih_� [h^� I[lmb[ff� .65/&+� Pb_� ^_n_]ncih� i`�5'� XiTb_`XY\Q�

`iffiqcha� \[nb� _rjimol_)� ch� \inb� nb_� chn_mnch_m� i`�`cmb�g[chn[ch_^� ch� `fiq� nblioab� [h^�

l_]cl]of[ncha� msmn_gm� ]ih`clg_^� nb_� cha_mncih� niie� jf[]_� ^olcha� _rjimol_� mch]_� hi�

^_n_]ncih� q[m� g[^_� ch� nb_� ]ihnlif� `cmb+

Pq_fp_� biolm� [`n_l� _rjimol_)� ^cmnlc\oncih� i`�nb_� gc]li\_m� _rn_h^_^� ni� nb_� gc^� l_acih�

i `�nb_� chn_mnch_m� ch� \inb�]ihn[chg_hn� msmn_gm+� Pbioab� [�bcab_l� ]iohn�q[m�g[^_� ch� nb_�

l_acih� cgg_^c[n_fs� ^cmn[f� ni� nb_� mnig[]b� ch� nb_� `cmb� `lig� nb_� l_]cl]of[ncha� msmn_g� hi�

mcahc`c][hn� ^c``_l_h]_� q[m� i\m_lp_^� \_nq__h� nb_� nqi� msmn_gm+� Diq_p_l)� nq_hns*`iol�

biolm� [`n_l� nb_� \[nb)� nb_l_� q[m� [� mcahc`c][hnfs� bcab_l� hog\_l� i `�5'� XiTb_`XY\Q� ch� nb_�

l_]cl]of[ncha� msmn_g)� nb[h� ch�nb_� `fiq� nblioab� msmn_g� %j9� -+-2&+� Pbcm� moaa_mnm� [� `[mn_l�

]f_[l[h]_� l[n_� i`�5'� XiTb_`XY\Q� ch� nb_� `fiq� nblioab� nb[h� ch� nb_� l_]cl]of[ncha� msmn_g+�

Pbcm� nl_h^� ]ihncho_^� \_nq__h� nq_hns*`iol� [h^� `ilns� biolm� [`n_l� nb_� \[nb)� qcnb� p_ls�

^l[g[nc]� ^c``_l_h]_m� \_nq__h� nb_� nqi� ]ihn[chg_hn� msmn_gm+� >s� m_p_hns*nqi� biolm)�5'�

XiTb_`XY\Q� ]iof^� hin� ^_n_]n_^� `lig� nb_� chn_mnch_m� ch� nb_� `cmb� b_f^� ch� `fiq*nblioab�

msmn_g� ch^c][ncha� nb_l_� q[m� ]igjf_n_� `fombcha� i `�5'� XiTb_`XY\Q� ch� nb_� chn_mnch_m+

Pb_� ]f_[l[h]_� i`�5'� XiTb_`XY\Q� ch� nb_� chn_mnch_m� niie� mcahc`c][hnfs� fiha_l� ch� nb_� `cmb�

g[chn[ch_^� ch� l_]cl]of[ncha)� nb[h� ch� nb_� `fiq� nfclioab� msmn_g� %j� 9-+-2&+� Pb_�

_hpclihg_hn[f� gc]li\c[f� `fil[� ][h� [``_]n� nb_� ko[hncnc_m� [h^� ko[fcns� i `� aon� gc]li\_m�

%>ol[m� _n� [f� .652&� moaa_mncha� nb_�^c``_l_hn�gc]li\c[f� ^_hmcnc_m� ch�nb_� l_mj_]ncp_� bif^cha

**-



msmn_gm� ch`fo_h]_^� nb_� ^sh[gc]m� i`� nb_� 5'� XiTb_`XY\Q� chnli^o]_^� ch� nb_� chn_mnch_m+�

I[]Icff[h� [h^� O[hno]]c� %.66-&� hin_^� nb_l_� q[m� m_[mih[f� p[lc[ncih� i`� nb_� chn_mnch[f�

gc]li\_m+� Pb_� m_[mihm� b[p_� [� ^cl_]n� cgj[]n� ih� nb_� [\oh^[h]_� i`� gc]li\_m� ch� nb_�

_hpclihg_hn� jli\[\fs� nblioab� nb_� ch`fo_h]_� i`�n_gj_l[nol_+� Pbcm� `ch^cha� moaa_mnm� ,E+�

XiTb_`XY\Q� mj_]c_m� g[s� \_� nl[hmc_hn� ch� nb_� a[mnlichn_mnch[f� nl[]n� l[nb_l� nb[h� \_cha� j[ln�

i `�nb_� hilg[f� `fil[� i`�nb_� aon� %Plomn� [h^� Oj[lliq� .641)� O[e[n[� _n� [f� .65-)� Pil[hti� _n�

[f� .652)� Jc_ni� _n� [f� .651&+� En� [jj_[lm� nb[n� nb_� mnl[ch� i`� 5'� XiTb_`XY\Q� nb[n� q[m�

chnli^o]_^� ni� nb_� \ci`cfg)� ^i_m� hin� _mn[\fcmb� [oni]bnbihcns� ch� nb_� aon� nbioab� nb_�

jl_m_h]_� ch� nb_� \ci`cfg� g[s� \_� [mmi]c[n_^� qcnb� nb_� hog\_lm� i`�gc]li\_m� ch� nb_� `cmb_mä�

[ko[nc]� _hpclihg_hn+

Eh� ]ih]fomcih)� nb_� `cmb� bif^cha� `[]cfcns� ch`fo_h]_m� ih� nb_� hog\_l� i`� pc[\f_� gc]li\_m�

cmif[n_^� `lig� cn+� Pb_� hog\_l� i `� pc[\f_� gc]li\_m� ch� nb_� `fiq� nblioab� msmn_g� q[m�

mcahc`c][hnfs� ^c``_l_hn� `lig� nbim_� ch� nb_� l_]cl]of[ncha� msmn_g+� Pb_� 5'� XiTb_`XY\Q�

chnli^o]_^� ch� nb_� msmn_gm� q[m� [mmi]c[n_^� qcnb� nb_� \ci`cfg� ch� nb_� chn_mnch_m� i`�nb_� Jcf_�

ncf[jc[)� [h^� q[m� ]f_[l_^� `lig� nb_� \ci`cfg� i`�nb_�Jcf_� ncf[jc[� \s� ./-� biolm+

**.
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Ono^c_m� i`� nb_� giljbifias)� bcmnifias� [h^� ofnl[mnlo]nol_� ch^c][n_� nb_� mnlo]nol_� i`� nb_�

chn_mnch[f� nl[]n� i`�Jcf_� ncf[jc[� l_`f_]nm� nb_� b_l\cpiliom� h[nol_+� Pb_� g[dil� `_[nol_m� i`�

b_l\cpiliom� [^[jn[ncih� ch]fo^_)� nb_� f_hanbs� chn_mnch_m�qcnb�[�bcab�chn_mnch[f� f_hanb7� \i^s�

f_hanb�l[nci)� [h^)�_rn_hmcp_� go]im[f� `if^cham+� Pb_m_� `_[nol_m� l_mofn� ch�_rn_hmcp_� mol`[]_�

[l_[�nb[n� cm� [jjlijlc[n_� `il�][l\ibs^l[n_� lc]b�^c_nm� ]igj[l_^� ni� nb_�jlin_ch� lc]b� ^c_nm�i`�

nb_� ][lhcpil_m+� Eh� [ko[]ofnol_� nb_� ]imn� i`�jlin_ch� cm�go]b� bcab_l� nb[h� ][l\ibs^l[n_m)�

g[echa� ncf[jc[� [�gil_� _]ihigc][f� `cmb� ni� ]ofnol_+� Pbcm� ch]l_[m_m� nb_� [jj_[f� i `�ncf[jc[�

]ofnol_� _mj_]c[ffs� ch� nb_� mg[ff� mo\mcmn_h]_� _hn_ljlcm_m� jl_p[f_hn� ch� nlijc][f� ]iohnlc_m+�

Pb_� [\cfcns� ni�]ihmog_� jf[hn�g[n_lc[fm� g[e_m� ncf[jc[� ]ofnol_� [jjlijlc[n_� `il� chn_al[ncih�

chni� _mn[\fcmb_^� [alc]ofnol[f� jl[]nc]_+

Iiljbifiac][ffs)� nb_� chn_mnch_� i `�nb_� Jcf_� ncf[jc[� cm� hin� p_ls� ^c``_l_hnc[n_^+� Diq_p_l)�

ni� ][lls� ion� nb_� `oh]ncihm� i`� ^ca_mncih)� nb_� chn_mnch_m� mbiof^� \_� jbsmcifiac][ffs�

^c``_l_hnc[n_^+� R[lc[ncih� ch� go]om� bcmni]b_gcmnls� g[s� l_`f_]n� mo]b� l_acih[f�

^c``_l_hnc[ncih+� Jin[\f_� ch� nb_� mo\go]im[� q[m� [h� [\m_h]_� i`� mnl[n[� ]igj[]nog� [h^�

al[hofimom� qbc]b� g[s� ]ihnlc\on_� ni� nb_� chn_mnch_äm� `l[acfcns+� Pbcm� `l[acfcns� i`� nb_�

chn_mnch_m� l_kocl_^� p_ls� a_hnf_� b[h^fcha� i`�nb_� chn_mnch_m� ^olcha� mj_]cg_h� jl_j[l[ncih+�

Pbcm� `l[acfcns� i`� nb_� Jcf_� ncf[jc[� chn_mnch_� g[s� \_� [mmi]c[n_^� qcnb� nb_� [\cfcns� ni� \_�

j[]e[a_^� ch� nb_� fcgcn_^� [\^igch[f� mj[]_+

K\m_lp[ncihm� g[^_� ch� nb_� mno^s� ch^c][n_^� nb_� jl_m_h]_� i`� \ci`cfgm� ih� gc]lipcff[l�

mol`[]_m� i `� nb_� _jcnb_fcog� i`� nb_� chn_mnch_m� i`� nb_� Jcf_� ncf[jc[+� Pb_� jl_m_h]_� i `� nb_

**/



\ci`cfgm� cm� ]ihmcmn_hn� qcnb� inb_l� \cinc]� il� [\cinc]� `fiqcha� [ko_iom� _]imsmn_gm� qb_l_�

gc]li\_m� [l_� ila[hct_^� ch� ila[hc]� jifsg_l� g[nlc]_m� %?imn_lnih� _n� [f� .654&+

Pb_� \ci`cfgm� [l_� ]igjim_^� mnlo]nol[ffs� i`�nb_� _rijifsm[]]b[lc^_� g[nlcr)� qcnbch� qbc]b�

nb_�gc]li\_m� l_mc^_+� Pb_� chn_mnch_m� jlipc^_� [�ohcko_� mcn_� `il� \ci`cfg� ^_p_fijg_hn)� ^o_�

ni� nb_� f[la_�[h^�l_aof[l� mojjfs� i`�honlc_hnm� []]_mmc\f_� ni�nb_�gc]li\_m)� [h^� f[la_�[giohn�

i `�go]om� `lig� nb_� hog_liom� ai\f_n� ]_ffm� [p[cf[\f_� `il� ^_p_fijg_hn� i`� nb_� ila[hc]�

g[nlcr+� Pb_�gc]li\_m� `ilg�[�g[dil�]igjih_hn� i`�nb_� chn_mnch[f� \ci`cfgm� i`�Jcf_� ncf[jc[+�

Pb_�gc]li\_m� [l_�[�gcr_^�jijof[ncih�i`�gc]liila[hcmgm� nb[n�[l_�_pc^_hn� [m� nb_�^c``_l_hn�

giljbinsj_m+

=� p[lc_ns� i `�\ci`cfg� `ilgm� [l_� l_]iahct_^� ch� nb_� chn_mnch_m� i`�nb_� Jcf_� ncf[jc[)� ^_`ch_^�

\s�nb_�[giohn�i`�go]ijifsm[]]b[lc^_+� Pb_�p[lciom� `ilgm�q_l_� hin�[mmi]c[n_^� qcnb�[hs�

mj_]c`c]� l_acih�i`�nb_�chn_mnch_m+� Pb_�\ci`cfgm�q_l_�^_gihmnl[n_^� `iffiqcha� mn[\cfct[ncih�

omcha� [hncgo]om� [hnc\i^c_m)� qbc]b� q_l_� _``_]ncp_� ch� [h]bilcha� nb_� \ci�̀ cfg� [h^�

momn[chcha� cn� nblioab� nb_� jli]_mmcha� i`�nb_� ncmmo_m+� Pbcm� n_]bhcko_� cm� mocn[\f_� mch]_� cn�

[ffiqm� ^cl_]n� i\m_lp[ncih� i`�nb_� \ci`cfgm� ch� nb_� chn_mnch_m)� \s� ip_l]igcha� nb_� chb_l_hn�

fcgcn[ncihm� ch�]ihp_hncih[f� _f_]nlih� gc]lim]ijs� jlini]ifm� [nnlc\on_^� ni�^_bs^l[ncih� [h^�

q[mbcha� nb[n� f_[^� ni� \ci`cfg� ^cmnilncih� il� ^_mnlo]ncih+

Sbcf_� nb_� n_]bhcko_� mn[\cfct_m� nb_� \ci`cfg)� cn�^i_m� hin�jl_p_hn� ]ih^_hm[ncih+� Och]_� nb_�

\ci`cfg� cm� p_ls� bs^l[n_^)� nb_� i\m_lp[ncihm� q_l_� ih� nb_� ]igj[]n_^� jifsg_l� mnlo]nol_+�

@_n[cfm� ih� nb_� []no[f� ^_jnb� i`�nb_� \ci`cfg� [h^� p[lc[ncihm� \_nq__h� ^c``_l_hn� mcn_m� ch� nb_�

chn_mnch_m� [h^� cgj[]n� i`�nb_� bif^cha� `[]cfcns� ]iof^� hin� \_� `offs� [mm_mm_^� [h^� ][h� ihfs�

\_� _mncg[n_^+� Bolnb_l� chp_mnca[ncih� omcha� inb_l� n_]bhcko_m� qiof^� nb_l_`il_� \_
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YQOQ]]M\c'

Pcf[jc[� [l_� b[l^s� `cmb� nb[n� [l_� [mmi]c[n_^� qcnb� _hpclihg_hnm� qb_l_� 5'� XiTb_`XY\Q� cm�

o\ckocniom)� Pb� 5'� XiTb_`XY\Q� mnl[ch� nb[n�q[m� chnli^o]_^� chni� nb_�msmn_g�q[m�[mmi]c[n_^�

qcnb� nb_� \ci`cfg� qbc]b� jlipc^_m� [h� chn_l[]ncp_� jb[m_� \_nq__h� nb_� fog_h� [h^� nb_�

gc]lipcff[l� mol`[]_� i`�nb_� ncf[jc[� chn_mnch_m)� Diq_p_l)� nb_� jl_m_h]_� i`�5'� XiTb_`XY\Q� ch�

nb_� \ci`cfg� cm�ihfs� `il�[� fcgcn_^� j_lci^� i`�ncg_+� Bil�^cm_[m_� ni�i]]ol)� gc]li\_m� mbiof^�

_mn[\fcmb� ^igch[h]_� ch� nb_� \ci`cfg� _hpclihg_hn� ojm_nncha� nb_� mn[\f_� _]imsmn_g� jl_m_hn�

jlcil� ni� ch`_]ncih+� Pbcm� moaa_mnm� nb_� \ci`cfg� g[s� \_� chpifp_^� ch� nb_� _hn_lc]� ^_`_h]_+�

Diq_p_l)� nb_�^cgchcmbcha� jl_m_h]_� i`�5'� XiTb_`XY\Q� ch� nb_�\ci`cfg�moaa_mnm� nb_�\ci`cfg�

jf[sm� [� lif_� f[la_l� nb[h� mcgjfs� [�jbsmc][f� \[llc_l� ni� nb_� gc]li\_m+

Bolnb_l� chp_mnca[ncihm� qbc]b� g[s� \_h_`cn� `lig� oh^_lmn[h^cha� nb_�jl_m_h]_� i `�\ci`cfgm�

ch� nb_� Jcf_� ncf[jc[� chn_mnch_m� ch]fo^_)� nb_� ^ca_mncp_� jbsmcifias� [h^� honlcncih)� fi][f�

cggohcns� [h^� l_f[ncihmbcj� i`� nb_� \ci`cfg� ni� nb_� _hpclihg_hn[f� gc]li\c[f� jijof[ncihm+�

Kh_� i`�nb_� n_h_nm� i `�om_� i`�ncf[jc[� ch� `cmb_lc_m� [h^� [ko[]ofnol_� cm� nb_cl� [\cfcns� ni� oncfcm_�

fiq� p[fo_� ohl_`ch_^� `ii^� ch]fo^cha� g[n_lc[f� fiq� ch� nb_� `ii^� ]b[ch+� Pb_m_� [l_� nb_h�

]ihp_ln_^� ni�bcab�ko[fcns�jlin_ch� ch�[�jli]_mm� nb[n�g[s� chpifp_� [� gc]li\c[f� lif_� mcgcf[l�

ni� nb_� g[gg[fc[h� b_l\cpil_m+� Bolnb_l� chp_mnca[ncihm� ]iof^� \_� ^cl_]n_^� niq[l^m�

^_n_lgch[ncih� i`� nb_� mcahc`c][h]_� i`� \ci`cfgm� [h^� qb_nb_l� [h� ijjilnohcns� `il�

g[hcjof[ncih� _rcmnm+

=� g[dil� ]b[l[]n_lcmnc]� i`� \ci`cfg� cm� jlin_]ncih� i`� nb_� gc]liila[hcmgm� `lig� p[lciom�

[hncgc]li\c[f� [a_hnm� \s� nb_� mb_fn_l� jlipc^_^� \s� nb_� jifsg_l� g[nlcr+� Oj_]of[ncihm� ][h�

\_� g[^_� nb[n� ch� [h� _hpclihg_hn� mo]b� [m� nb_� chn_mnch_m� qb_l_� nb_� fi][f� gc]li\c[f
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jijof[ncih� chn_l[]nm� qcnb� nb_� _rn_lh[f� _hpclihg_hn)� nb_� _g\_^^cha� i`$�gc]liila[hcmgm�

ch� \ci`cfgm� g[s� m_ko_mn_l� nb_� gc]li\_m� [h^� nb_cl� jli^o]nm� `lig� nb_� bimn+� Pbcm� qiof^�

g_[h� nb_� \ci`cfg� g[s� b[p_� [� lif_� ch� fi][f� chn_mnch[f� cggohcns+� K`�mcahc`c][h]_� ch� nbcm�

m]_h[lci� cm� nb_� ]ihmilnc[� ila[hct[ncih� i`� nb_� gc]liila[hcmgm� qcnb� bc_l[l]bc][f�

[ll[ha_g_hnm� nb[n� [ffiq� nb_� oncfct[ncih� i`�jli^o]nm� i`�ih_� gc]li\c[f� alioj� \s� [hinb_l+�

Biffiqcha� chnli^o]ncih)� nb_� jl_m_h]_� i`�w'� XiTb_`XY\Q� q[m� nl[hmc_hn� ch� nb_� chn_mnch_m�

qcnb� [� al_[n_l� nl[hmcn� ncg_� i\m_lp_^� ch� nb_� l_]cl]of[ncha� msmn_g+� Cl_[n_l� hog\_lm� i`�

pc[\f_�ila[hcmgm� cmif[n_^� `lig�nb_�l_]cl]of[ncha� msmn_g� moaa_mnm� chn_l[]ncih� \_nq__h� nb_�

_hpclihg_hn[f� gc]li\c[f� jijof[ncih� qcnb� nbim_� i`�nb_� chn_mnch_+� Pbcm� b[m� mcahc`c][h]_�

ch� [ko[]ofnol_� ch� \[]n_lcifiac][f� `iofcha� _mj_]c[ffs� ch� bif^cha� `[]cfcnc_m� ch]fo^cha�

l_]cl]of[ncha� bif^cha� `[]cfcnc_m� [h^� jih^m+
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