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\fii^�g_[f�`lig�nb_�ch`_]n_^�^ia�[h^�^_p_fij�ni�[h�G(�mn[a_�

ch�nb_�gimkocni*� <`n_l�.�ni�.*1�q__em�?cli`cf[lc[�cggcncm�

cm�nl[hmgcnn_^�[m�nb_�Gd�qb_h�nb_�gimkocni�\cn_m�[hinb_l�

^ia*� Ob_m_�ch`_]ncha�f[lp[_�gcal[n_�nblioab�nb_�bimn#m�

ncmmo_m�ni�nb_�fog_h�i`�nb_�jofgih[ls�[ln_ls�[h^�cnm�

\l[h]b_m�qbcf_�^_p_fijcha�chni�cgg[nol_�[^ofnm� $Gd%*� Obcm�

n[e_m�[jjlircg[n_fs�/�ni�/*1�gihnbm*� =s�mcr�gihnbm�jimn



ch`_]ncih�nb_�b_[lnqilgm�[l_�[^ofnm�[h^�jli^o]_�[�

gc]li`cf[l_gc[� $G(%� $3(-.(-0%*� ?c[ahimcm�cm�]oll_hnfs�g[^_�

omcha�n_mnm�`il�\fii^�\ilh�gc]li`cf[lc[�il�]cl]of[ncha�[^ofn�

b_[lnqilg�[hnca_hm� $@GDN<%� $-1%*� Dh�[h�_h^_gc]�[l_[�i`�

Giocmc[h[(� -/*2!�i`�[�p_n_lch[ls�n_[]bcha�bimjcn[f�][m_�fi[^�

cm�l_jiln_^�ni�\_�jimcncp_�`il�b_[lnqilgm� $-2%*� Ob_�

ch`_]ncih�l[n_�ch�[�bsj_l_h^_gc]�[l_[� $Bl[h^�=[b[g[�Dmf[h^%�

cm�l_jiln_^�[m�14!� $-3%*

>fchc][f�mcahm�[n�nb_�ncg_�i`�^_n_]ncih�ch]fo^_�hih_(�

]ioab(� b[_gijnsmcm(� _r_l]cm_�chnif_l[h]_(� lcabn�b_[ln�

`[cfol_(� b_j[nc]�]iha_mncih(� fimm�i`�]ih^cncih(� jlin_ch�

fimcha�h_jblij[nbs(� [m]cn_m(� [h^�[hil_rc[� $3(-1(-2%*� Ob_�

g[dilcns�i`�j[nbifias�`lig�>C?�cm�l_f[n_^�ni�_h^inb_fc[f�

^[g[a_�[h^�ch`f[gg[ncih�qcnb�mo\m_ko_hn�ch^o]ncih�i`�[�

gsichncg[f�jlifc`_l[ncp_�l_mjihm_�ch�nb_�jofgih[ls�[ln_lc_m�

$3(-4(-5%*� Obcm�l_mjihm_�qcnbch�nb_�jofgih[ls�[ln_lc_m�cm�

nb_�l_mofn�i`�cggohifiac]�^_jimcncih�i`�[hnca_h�[m�q_ff�[m�

nb_�l_mofn[hn�jf[n_f_n�[aal_a[ncih�qcnb�l_f_[m_�i`�jf[n_f_n�

^_lcp_^�aliqnb�`[]nilm� $0(.,%*� Ob_�]fchc][f�jl_m_hn[ncih�i`�

nb_�ch`_]n_^�^iam�p[lc_m�qcnb�nb_�hog\_l�[h^�[]kocmcncih�

l[n_�i`�ch`_]ncp_�f[lp[_*� <�`_q�b_[lnqilgm�a[lh_l_^�ip_l�

m_p_l[f�gihnbm�ni�s_[lm�g[s�l_mofn�ch�fcnnf_�_pc^_h]_�i`�

]fchc][f�^cm_[m_7�qb_l_[m�g[hs�[]kocl_^�ch�[�`_q�^[sm�il�

q__em(� [h^�g[nolcha�mcgofn[h_iomfs(� ][h�][om_�[]on_(� [^p_lm_�

[fn_l[ncihm�ch�lcabn�mc^_�][l^c[]�b_gi^sh[gc]m� $3(5(.-%*

Obc[]_n[lm[gc^_�cm�]oll_hnfs�l_]igg_h^_^(� `il�nb_



nl_[ng_hn�]`�[^ofn�b_[lnqilgm� $[^ofnf]c^_�nb_l[js%(� ni�\_�

[^gchcmn_l_^�chnl[p_hiomfs�[n�[�^im[a_�i`�.*.�ga+ea�i`�\i^s�

q_cabn�acp_h�nqc]_�^[cfs�`il�.�^[sm� $5(..%*� Obcm�^im[a_�cm�

nbioabn�ni�l_mofn�ch�nb_�\_mn�\[f[h]_�\_nq__h�_``_]ncp_h_mm�

[h^�[^p_lm_�^loa�l_[]ncihm*� Dgg[nol_� $8�-.�gihnbm%� `_g[f_�

b_[lnqilgm�[l_�nb_�gimn�l_mcmn[hn�ni�nl_[ng_hn*� H[nol_� $:.0�

gihnbm%� g[f_�b_[lnqilgm�[l_�gimn�m_hmcncp_� $./%�*� Jp_l[ff�

_``c][]s�qcnb�nb_�[\ip_�l_acg_h�cm�l_jiln_^�[m�.,)0,!�`il�

]igjf_n_�qilg�ecff�[h^�[�30!�g_[h�$04)42!%�qilg�ecff�

$.0(.1%*� =_][om_�i`�nbcm�l_mc^o[f�qilg�\ol^_h�ch�nl_[n_^�

^iam(� [�moj_lcil�l_acg_h�`il�om_�i`�nbc[]_n[lm[gc^_�cm�

mioabn*

Ob_�gimn�]iggih�[^p_lm_�l_[]ncihm�m__h�ch�^iam�

l_mofncha�`lig�om_�i`�nbc[]_n[lm[gc^_�ch]fo^_�j_lcp[m]of[l�

]_ffofcncm�[n�mcn_m�i`�chnl[p_hiom�chd_]ncih(� b_j[ninirc]cns�

g[hc`_mn_^�\s�[hil_rc[�[h^�c]n_lom(�jofgih[ls�nblig\imcm�\s�

^scha�[^ofn�b_[lnqilgm(� [h^�l_h[f�no\of[l�h_jblimcm*�

Obc[]_n[lm[gc^_�cm�^cl_]nfs�nirc]�ni�_h^inb_fcog*� M_j_[n_^�

[^gchcmnl[ncih�[n�ih_�mcn_�l_mofnm�ch�_h^inb_fc[f�

jlifc`_l[ncih(� nblig\om�`ilg[ncih(� [h^�i]]fomcih�i`�nb_�

p_hiom�fog_h� $3(.2%*� H[le_^�j_lcp[m]of[l�]_ffofcncm�i]]olm�

ihfs�qb_h�nb_�^loa�cm�chd_]n_^�cgjlij_lfs�il�f_[em�\[]e�`lig�

nb_�fog_h�i`�nb_�p_ch*� Ob_�m_p_lcns�i`�nb_�ch`f[gg[ncih�cm�

jlijilncih[f�ni�nb_�[giohn�chd_]n_^�ch]ill_]nfs*� Ob_�

lionch_�om_�i`�chnl[p_hiom�][nb_n_lm�[n�^c``_l_hn�mcn_m(�

qcnb�]ih`clg[ncih�i`�jlij_l�jf[]_g_hn�\s�m[fch_�chd_]ncih*



jl_]fo^_m�nb_m_�jli\f_gm*� Kofgih[ls�[ln_lc[f�nblig\imcm�^o_�

ni�_g\ifc�i`�^s_cha�qilgm�cm�oh[pic^[\f_�c`�nb_l_�[l_�[�

f[la_�hog\_l�i`�b_[lnqilgm�jl_m_hn� $.3(.4%*� Kl_nl_[ng_hn�i`�

^iam�qcnb�>C?�omcha�[mjclch�[h^+il�b_j[lch�cm�l_]igg_h^_^�ni�

gchcgct_�nb_�jli\f_g�i`�jofgih[ls�nblig\i_g\ifc]�^cm_[m_�

$.4(.5(/,%*� M_h[f�no\of[l�h_jblimcm�i]]olm�ch`l_ko_hnfs�[h^�

g[s�\_�l_f[n_^�ni�jl__rcmncha�l_h[f�^cm_[m_(� jl_l_h[f�

][om_m(� il�ni�nb_�^cl_]n�_rjimol_�ni�fiq�f_p_fm�i`�`l__�

[lm_hc]� $.(3(/-(/.%*� Ob_�i]]oll_h]_�i`�b_j[ninirc]cns(� [h^�

cnm�[nn_h^[hn�]fchc][f�mcahm�i`�[hil_rc[(� pigcncha(� [h^�

c]n_lom(� cm�i`�al_[n�]ih]_lh�ni�p_n_lch[lc[hm�[^gchcmn_lcha�

nbc[]_n[lm[gc^_� $.(3(-.(.2(//%*� Cimechm�_n�[f(� l_jiln_^�./3�

][m_m�i`�h[nol[ffs�ch`_]n_^�^iam�qcnb�>C?�qbc]b�q_l_�nl_[n_^�

qcnb�nb_�mn[h^[l^�l_acg_h�i`�nbc[]_n[lm[gc^_�[m�mn[n_^�

[\ip_*� Obclns)hch_�i`�nb_m_�^iam� $-0*-!%� b[^�]fchc][f�mcahm�

]ihmcmn_hn�qcnb�b_j[ninirc]cns*� Ob_�nl_[ng_hn�l_acg_h�qcnb�

nbc[]_n[lm[gc^_�q[m�hin�]igjf_n_^�ch�m_p_h�i`�nb_�/5�][m_m�

^o_�ni�m_p_lcns�i`�]fchc][f�mcahm*� Kl_]fchc][f�_p[fo[ncihm�

omcha�mcah[fg_hn� $[a_(� \l__^(� m_r%(� ]fchc][f�mn[nom(�

nbil[]c]�l[^cial[jbm(� m_log�]b_gcmnlc_m(� b_gial[gm�[h^�

olch[fsmcm�][hhin�c^_hnc`s�^iam�[n�lcme�`il�nbcm�jli\f_g�

$-2(//%*� Ob_�lcme�i`�b_j[ninirc]cns� $8�-1!%� cm�]ihmc^_l_^�

[]]_jn[\f_�\s�[ff�[onbilm�]cn_^�qb_h�nb_�`[]nilm�i`�gi^_l[n_�

_``c][]s�[h^�f[]e�i`�[fn_lh[ncp_(� moj_lcil�[^ofnc]c^[f�^loam�

[l_�]ihmc^_l_^*� J`�hin_�cm�nb_�[h_]^in[f�[\cfcns�ni�

[^gchcmn_l�nbc[]_n[lm[gc^_�ni�nb_�m[g_�l_[]nil�^iam�[n�[



f[n_l�ncg_� $[jjlircg[n_fs�/,�^[sm%� qcnbion�l_]oll_h]_�i`�nb_�

b_j[ninirc]cns� $.(1(3(.2%*� Ii�_rjf[h[ncih�`il�nbcm�cm�

i``_l_^�ch�nb_�fcn_l[nol_*� Ob_�g_]b[hcmg�i`�nbc[]_n[lm[gc^_�

l_f[n_^�b_j[ninirc]cns�ch�^iam�cm�hin�ehiqh�\on�cnm�j[nn_lh�

cm�mcgcf[l�ni�l_jilnm�i`�nlcp[f_hn�[lm_hc][f�nirc]cns�ch�

bog[hm� $/0(/1%*� <�bsjinb_mcm�`il�nb_�g_]b[hcmg�i`�

nbc[]_n[lm[gc^_�ch^o]_^�b_j[ninirc]cns�cm�jl_m_hn_^�f[n_l�ch�

nbcm�]b[jn_l*� Ob_�[\cfcns�ni�jl_^c]n�b_j[ninirc]cns�ch�

ch^cpc^o[f�[hcg[fm�cm�^_mcl_^�[h^�_``ilnm�b[p_�\__h�^cl_]n_^�

ni�nbcm�_h^� $.1%*� =on�qc^_�p[lc[ncih�ch�l_mjihm_�i`�

ch^cpc^o[f�^iam�[h^�l_f[ncp_fs�fiq�hog\_lm�i`�[hcg[fm�b[p_�

g[^_�chn_ljl_n[ncih�i`�nb_�l_mofnm�^c``c]ofn*

-*.� J`YjeY[gdg_q�g^�l`aY[YlYjkYea\]�af�l`]�\g_

Obc[]_n[lm[gc^_�cm�[�^cmo\mncnon_^(� ila[hc](� nlcp[f_hn�

[lm_hc]�]igjioh^*� Dn�b[m�[�gif_]of[l�q_cabn�i`�/33*.2�[h^�

cnm�]b_gc][f�`ilgof[�cm�>YCYd<mIJdNd� $Acaol_�-%�*� <p[cf[\f_�

[m�[�qbcn_�]lsmn[ffch_�jiq^_l� $[lm_h[gc^_%(� cn�cm�^cmmifp_^�

ch�q[n_l�[n�:�/0~�>_fmcom� $>%�*� Ob_�Ke[�9�0�[h^�cn�l_g[chm�

ch�mifoncih�[n�[�jC�i`�3�ni�4�^_mjcn_�fiq_l�n_gj_l[nol_m*

Dn�cm�mn[\f_�ch�[ko_iom�mifoncih�`il�[n�f_[mn�-4�gihnbm�c̀ �

mnil_^�[jjlijlc[n_fs�[n�.)4{�>_fmcom� $>%� [h^�l_gip_^�`lig�

fcabn� $/2(/3%*� Obc[]_n[lm[gc^_� $[lm_h[gc^_%� cm�[�-!�[ko_iom�

mifoncih�i`�nb_�h_onl[f�^c\[mc]�m[fn*� Nifoncihm�i`�

nbc[]_n[lm[gc^_�_rcmn�[m�[�gcrnol_�i`�j)[lm_himi\_ht[gc^_
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[h^�nbc[]_n[lm[gc^_*� =inb�i`�nb_m_�]igjioh^m�[l_�ila[hc]�

nlcp[f_hn�[lm_hc][fm*� Obc[]_n[lm[gc^_�cm�`ilg_^�\s�

]ih^_hm[ncih�ch�[�l_p_lmc\f_� $bs^lifsmcm%� l_[]ncih�qcnb�j)�

[lm_himi\_ht[gc^_�[h^�g_l][jni[]_nc]�[]c^� $/4%*� =inb�

[lm_himi\_ht[gc^_�[h^�nbc[]_n[lm[gc^_�[l_�nirc]�ni�[^ofn�

b_[lnqilgm*� M_n_hncih�\s�<m�i`�nb_�nlcp[f_hn�mn[n_�ch�nb_�

ila[hc]�j[l[)[gc^_�alioj�cm�_mm_hnc[f�ni�g[chn[ch�cnm�

_``c][]s�[a[chmn�?cli`cf[lc[�cggcncm� $-.(/3(/5(0,(0-%*

Pjih�_rjimol_�ni�irsa_h�[h^�fcabn(� ^_n_lcil[ncih�l_mofnm�ch�

jli^o]ncih�i`�ohc^_hnc`c_^�^_al[^[ncih�jli^o]nm� $/3%*� Ob_�

irc^[ncih�ni�[�j_hn[p[f_hn�[lm_hc]�gic_ns�j[lnc[ffs�_rjf[chm�

nb_�l_^o]ncih�i`�cnm�nb_l[j_onc]�_``c][]s� $/3(0-(0.%*�

Obc[]_n[lm[gc^_�cm�]ihmc^_l_^�ni�b[p_�[�mn__j�^im_)l_mjihm_�

]olp_�[h^�[�l_f[ncp_fs�h[lliq�g[lach�i`�m[`_ns� $-.%*

Ob_�]igg_l]c[ffs�[p[cf[\f_�`ilg�i`�nbc[]_n[lm[gc^_�om_^�

ch�nb_�<?�F<F@�jlid_]n�cm�>[j[lmif[n_Ä� $>[j[lmif[n_Ä�

mi^cog(� >@Q<�G[\il[nilc_m(� Jp_lf[h^�K[le(� F[hm[m%*� Dn�cm�[�

mifoncih�]ihn[chcha�-,�ga�i`�nbc[]_n[lm[gc^_�j_l�gcffcfcnl_�

$gf%�qcnb�*5!�\_htsf�[f]ibif�[m�[�jl_m_lp[ncp_*� Ob_�

l_jiln_^�jb[lg[]iech_nc]�^[n[�`il�nbcm�`ilgof[ncih(� qb_h�

[^gchcmn_l_^�DQ�[n�.*.�ga+ea�ni�mcr�b_[fnbs�^iam(� cm�\[m_^�

ojih�qbif_�\fii^�^_n_lgch[ncih�i`�[lm_hc]� $<m%� mch]_�

^_al[^[ncih�i`�nbc[]_n[lm[gc^_�ni�ohc^_hnc`c_^�<m�

g_n[\ifcn_m�cm�_rnl_g_fs�l[jc^(� jli\[\fs�i]]ollcha�qcnb�nb_�

`clmn�j[mm[a_�nblioab�nb_�fcp_l*� Obcm�g[s�hin�[]]ol[n_fs�

l_`f_]n�nlo_�jb[lg[]iech_nc]m�i`�nbc[]_n[lm[gc^_�mch]_



^c``_l_h]_m�\_nq__h�nbc[]_n[lm[gc^_�[h^�qbif_�\fii^�[lm_hc]�

jli\[\fs�_rcmn*� Dn�cm�l_jiln_^�nb[n�nb_�j[l[mcnc]c^[f�

[]ncih�i`�nbc[]_n[lm[gc^_�cm�^_j_h^_hn�ojih�cnm�\_cha�ch�nb_�

ila[hc]�gif_]of[l�`ilg�[h^�[�nlcp[f_hn�mn[n_� u-(/5(0-(0/%*�

Ob_�chn_l]ihp_lmcih�i`�[lm_hc]�\_achm�cgg_^c[n_fs�mi�nb[n�

nlcp[f_hn(� j_hn[p[f_hn(� [h^�chila[hc]�`ilgm�[l_�koc]efs�

jl_m_hn(� [fiha�qcnb�p[lciom�g_nbsf[n_^�]igjioh^m� $00(01%*�

Ob_m_�[l_�hin�h_]_mm[lcfs�l_f_p[hn�`ilgm�qcnb�l_a[l^m�ni�nb_�

nirc]�g_]b[hcmgm�il�j[l[mcnc]c^[f�[]ncihm�i`�nbc[]_n[lm[gc^_�

$/0(/2%*� <�\cjb[mc]�j[nn_lh�i`�_fcgch[ncih�cm�jl_m_hn�`il�

p[lscha�^im_m�i`�nbc[]_n[lm[gc^_� $.*.�ga+ea(� .*0�ga+ea(� .*22�

ga+ea(� [h^� /*/�ga+ea%*� =fii^�]ih]_hnl[ncihm�i`�<m�^_]fch_

l[jc^fs� ch�nb_�`clmn�biol�`iffiq_^�\s�[�jimn�^cmnlc\oncih

jb[m_�i`�mfiqfs�^_]fchcha�p[fo_m�ni�hih)^_n_]n[\f_�f_p_fm*�

Rcnb�l_j_[n_^�^im[a_m(� nb_�jimn�^cmnlc\oncih�jb[m_�l_[]b_m�

[h�_kocfc\lcog�\_nq__h�nb_�ncmmo_m�[h^�_fcgch[ncih*� Ob_�

l_mofn�cm�ch]l_[mcha�p[fo_m�`il�<m�qcnb�_[]b�mo\m_ko_hn�^im_�

[h^�^_n_]n[\f_�f_p_fm�`il�oj�ni�.�q__em*� Ciq_p_l(� nb_�jimn�

^cmnlc\oncih�f_p_fm�][hhin�\_�]ill_f[n_^�qcnb�nb_�DQ�^im_�

om_^� $02%*� Jp_l�41!�i`�[^gchcmn_l_^�<m�cm�l_]ip_l_^�ch�

`_]_m�\s�04�biolm�moaa_mncha�nb[n�b_j[nc]�_fcgch[ncih�cm�

p_ls�cgjiln[hn�`il�nbc[]_n[lm[gc^_� $0,%*� Obcm�cgjfc_m�[�

p_ls�^c``_l_hn�lion_�i`�_fcgch[ncih�nb[h�cm�`ioh^�qb_h�

_f_g_hn[f�<m�cm�chd_]n_^�chni�^iam�[h^�5,!�cm�l_jiln_^�

]f_[l_^� ch�nb_�olch_� $00%*� Ocmmo_�]ih]_hnl[ncihm�i`�<m�[l_

bcab_mn� ch�nb_�fcp_l�[h^�ni�[�f_mm_l�_rn_hn�ch�nb_�ec^h_s
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$05%*� Ob_�l_jiln_^�g_[h�_fcgch[ncih�jb[m_�b[f`�fc`_�`il�

nbc[]_n[lm[gc^_� $[m�^_n_lgch_^�\s�qbif_�\fii^�<m�f_p_fm%� [h^�

nb_�]f_[l[h]_�l[n_�[l_�0/�gchon_m�[h^�.,,�gf+ea+gch� $03%*

Ob_�g[dilcns�i`�nb_�^loa�cm�nbioabn�ni�\_�g_n[\ifct_^�ch�nb_�

fcp_l*� Obcm�cm�[h�_rnl[jif[ncih�`lig�ch`ilg[ncih�ch�nb_�

fcn_l[nol_�[m�`iffiqm*� Aclmn(� nb_�b[f`)fc`_�i`�nin[f�\fii^�

<m�cm�]ill_f[n_^�qcnb�nb_�b[f`)fc`_�i`�ch^i]s[hch_�al__h�

$D>B%� $lY�9�,*5,%*� N_]ih^(� ch�j[lnc[ffs�b_j[n_]nigct_^�

^iam(� nb_�b[f`)fcp_m�[l_�mcahc`c][hnfs�fiha_l�[h^�nb_�

]f_[l[h]_�l[n_m�mcahc`c][hnfs�fiq_l�`il�\inb�O�[h^�D>B�

ch^c][ncha�nb_�^_j_h^_h]_�ih�nb_�fcp_l�`il�g_n[\ifcmg�

$03(04%*� Obcl^(� nbc[]_n[lm[gc^_�acp_h�il[ffs�l_mofnm�ch�nb_�

m[g_�l[jc^�\fii^�<m�f_p_fm�[m�chnl[p_hiom�[^gchcmnl[ncih�\on�

nb_l_�cm�hi�^_[nb�i`�b_[lnqilgm�moaa_mncha�nb[n�jiln[f�

]cl]of[ncih�jlcil�ni�msmn_gc]�]cl]of[ncih�l_^o]_m�_``c][]s�

$0,%*� @``c][]s�i`�b_[lnqilg�ecff�ch�l_mjihm_�ni�

[^gchcmnl[ncih�i`�nbc[]_n[lm[gc^_�cm�l_jiln_^�ni�\_�l_f[n_^�

ni�jimn�^cmnlc\oncih�jb[m_�nin[f�\fii^�<m�]i]]_hnl[ncih�

$.1(03%*� Ii�]ill_f[ncih�cm�l_jiln_^�`il�nb_�]ih]_jn�i`�

[^ofnc]c^[f�[]ncpcns�\_cha�l_f[n_^�ni�]f_[l[h]_�l[n_�`il�

[lm_hc]�_*a*(� nb_�fiq_l�nb_�]f_[l[h]_�l[n_�i`�<m(� nb_�fiha_l�

nb_�_rjimol_�i`�<m�ni�nb_�qilg(� nb_�al_[n_l�nb_�ecffcha�

_``c][]s� $03%*� Obcm�`ilgm�[h�[jj[l_hn�]ihnl[^c]ncih�qcnb�

nb_�]ih]_jn�nb[n�cn�cm�nb_�`ilg�i`�[lm_hc]� $nbc[]_n[lm[gc^_�

l[jc^fs�l_n[\ifct_^%� [h^�hin�nb_�[lm_hc]�]ih]_hnl[ncih�nb[n�

b[m�nb_�nirc]�_``_]n�ojih�nb_�b_[lnqilg*� Ii�]ill_f[ncih



_rcmnm�\_nq__h�nb_�l_mofncha�p[fo_m�`il�b_j[nc]�f_[e[a_�

_htsg_m� $_*a*(� [f[hch_�[gchinl[hm`_l[m_� $<GO%%(� D>B�

]f_[l[h]_(� [h^�nb_�^im_�i`� nbc[]_n[lm[gc^_�om_^7�biq_p_l�[�

qc^_�p[lc[ncih�`il�nb_m_�p[fo_m�cm�hin_^�qcnbch�

nbc[]_n[lm[gc^_)nl_[n_^�aliojm�i`�hilg[f�[h^�b_[lnqilg�

ch`_]n_^�^iam� $.(0(.1%*� Ob_�jli\[\f_�b_j[ninirc]�g_]b[hcmgm�

i`�nbc[]_n[lm[gc^_�[l_�bsjinb_mct_^�`lig�\[mc]�ehiqf_^a_�i`�

[lm_hc]*�<m�g_n[\ifcmg�[h^�[lm_hc]#m�g_]b[hcmgm�i`�nirc]cns*

-*/� <lm_hc]�nirc]ifias

-*/*-� I[nol_�i`�[lm_hc]

<lm_hc]�cm�]ihmc^_l_^�ni�\_�nb_�nq_hnc_nb�gimn�]iggih�

_f_g_hn�[h^�cm�[�g_n[ffic^*� Dn�cm�_f_g_hn�+�/� ch�nb_�

j_lci^c]�n[\f_*� Dn�cm�[�alioj�Q�$]ifogh%� _f_g_hn�mcgcf[l�ch�

cnm�]b_gc][f�jlij_lnc_m�ni�hcnlia_h(� jbimjbilom(� [h^�

\cmgonb*� <lm_hc]�cm�ch�j_lci^�0� $liq%� [fiha�qcnb�nb_�

_f_g_hnm�][f]cog(� g[ha[h_m_(� ]ijj_l(� tch](� [h^�m_f_hcog*�

<lm_hc]�_rcmnm�ch�p[lciom�p[f_h]_�mn[n_m6� ,(� /'

$nlcp[f_hn%(� [h^�1'� $j_hn[p[f_hn%*� Dn�n_h^m�ni�`ilg�

l_f[ncp_fs�mn[\f_�]ip[f_hn�\ih^m�qcnb�ila[hc]�gif_]of_m*�

Ciq_p_l(� nb_m_�[l_�^cmmi]c[\f_�^_j_h^cha�ih�nb_�l_[]ncpcns�

[h^�]ih]_hnl[ncih�i`�h_q�mo\mnl[n_m�mch]_�<m�b[m�[�gi^_l[n_�

l_^ir�jin_hnc[f� $/0(/1%*� Dn�cm�`ioh^�ch�nbl__�^cmnch]n�

`ilgm6� [lmch_� $<mC(%(� chila[hc](� [h^�ila[hc]*� <hinb_l

)(



]f[mmc`c][ncih�msmn_g�`il�<m�cm�qb_nb_l�cn�_rcmnm�ch�[�

^cmo\mncnon_^�il�gihimo\mncnon_^�`ilg�$Acaol_�.%*�

?cmo\mncnon_^�<m�]igjioh^m�[l_�a_h_l[ffs�gil_�mn[\f_�nb[h�

gihimo\mncnon_^�ih_m7�biq_p_l(� chn_l]ihp_lmcih�\_nq__h�nb_�

nqi�`ilgm�i]]olm�`l_ko_hnfs*� Ob_�`ilg(� [h^�b_h]_�

hig_h]f[nol_(� i`�[h�[lm_hc]�]igjioh^�<?�F<F@�cm�ihfs�p[fc^�

`il�[�mbiln�j_lci^�i`�ncg_�\_`il_�l_[]ncihm�i]]ol�qbc]b�

l_mofn�ch�p[lc[\fs�mn[\f_�chn_lg_^c[lc_m�il�g_n[\ifcn_m�

_*a*(� p[f_h]_�]b[ha_m(� ila[hc]�p_lmom�chila[hc]�]igjioh^m(�

gihimo\mncnon_^�p_lmom�^cmo\mncnon_^� $Acaol_�/%�

$/0(/1(0.(01(05(1,%*

-*/*.� =gehYjYlan]�e]lYZgdake�g^�Yjk]fa[

<lm_hc]�cm�q_ff�[\mil\_^�pc[�chb[f[ncih(� cha_mncih(� [h^�

^_lg[f�]ihn[]n� $01%*� ?cmnlc\oncih(� g_n[\ifcmg(� [h^�

_fcgch[ncih�p[ls�]ihmc^_l[\fs�\_nq__h�mj_]c_m�i`�[hcg[f(�

`ilg�i`�<m�]igjioh^(� [h^�^imcha�l_acg_h� $/0(01%*� Dh�

gihe_sm(� ^iam(� [h^�gc]_�nb_�]f_[l[h]_�i`�<m�`lig�\fii^�cm�

`[clfs�l[jc^�omo[ffs�`iffiqcha�[�.�jb[m_�j[nn_lh�

$/-(0.(02(03(1-(1.(1/%*� Bl_[n_l�nb[h�5,!�i`�\fii^�<m�cm�

^cmnlc\on_^� $^cfon_^%� [h^�g_n[\ifct_^�[n�[�bcab�l[n_(� nb_�

b[f`)fc`_�\_cha�-).�biolm� $`clmn�jb[m_%*

))



C%4_�2�( � $�gihimo\m�n�c�no�n_^�<m%

C
U
4_%A;� $^cmo\mncnon_^�<m%

+
C

@a_mj]�.*�=`]ea[Yd�kljm[lmj]�g^�egfg�Yf\�\a)kmZklalml]\�
Yjk]fa[*

)*



D%C
+

C%4_�2�( � 0)� *� ;D%C� %%% %3 � C%4_� #� ;KA
J

D%C

@d_mj'�/*� @gjeYlagf�g^�\al`agd�Zgf\�mhgf�afl]jY[lagf�g^
Yjk]fa[�oal`�l`agd�_jgmhk*

)+



Ob_h�nb_�<m�f_p_fm�^_]fch_�[n�[�go]b�mfiq_l�l[n_�qcnb�[�

m_]ih^�jb[m_�il�jimn�^cmnlc\oncih�jb[m_�i`�[jjlircg[n_fs�/,)�

.,,�biolm*� M[nm�[l_�hin�]igj[l[\f_�ni�gc]_�il�^iam�^o_�ni�

_lsnbli]sn_�\ch^cha�i`�<m�[h^�l_mofn[hn�g[le_^�jlifiha[ncih�

i`�\fii^�[lm_hc]�f_p_fm� $01%*� <�nbcl^�jb[m_�][h�\_�[m]lc\_^�

ni�<m�c`�nb_�jlifiha_^�jl_m_h]_�i`�<m�ch�e_l[nchct_^�ncmmo_m�

cm�]ihmc^_l_^� $10%*� Obcm�ncmmo_�m_ko_mnl[ncih�i`�<m�cm�

l_jiln_^�ch�^iam�[m�q_ff� $11%*� Ob_�p[f_h]_�mn[n_�i`�<m�

[jj_[lm�ni�\_�p_ls�cgjiln[hn�ni�nb_�jb[lg[]iech_nc]m�i`�<m*�

Ob_�nlcp[f_hn�`ilg�[jj_[lm�ni�l_g[ch�ch�\fii^(� fcp_l�[h^�

ec^h_s�`il�[�fiha_l�j_lci^�nb_h�j_hn[p[f_hn�`ilgm�i`�<m�

$01(1-%*� Ob_�jlch]cjf_�g_n[\ifc]�j[nb�`il�j_hn[p[f_hn�<m�cm�

]ihp_lmcih�ni�nb_�nlcp[f_hn�`ilg�`iffiq_^�\s�gynbsf[ncih�[h^�

l_h[f�_fcgch[ncih*� Ailg[ncih�i`�q[n_l�mifo\f_�

^cg_nbsf[lmchc]�[]c^�[h^�g_nbsf[lmihc]�[]c^�[l_�gimn�]iggih�

qcnb�^cg_nbsf[lmchc]�[]c^�jl_^igch[ncha�ch�[h[fsmcm�i`�

olch_*� Hynbsf[ncih�i`�<m�[jj_[lm�ni�\_�^im_�l_f[n_^*� Rcnb�

ch]l_[mcha�il�l_j_ncncp_�^im_m(� [�^_]l_[m_�ch�

^cg_nbsf[lmchc]�[]c^�cm�hin_^*� Dh�gc]_(�j[l_hn_l[f�

[^gchcmnl[ncih�i`�nlcp[f_hn�<m�][om_m�fiha_l�l_n_hncih�ch�

\fii^�nb[h�il[f�[^gchcmnl[ncih� $0.%*� Dh�_jcnb_fc[f� $C_G<�

Nd%� [h^�b_j[nig[� $C_j�Ba%� ]_ff�]ofnol_m(� \cinl[hm`ilg[ncih�

i`�[lm_h[n_�q[m�jl_^igch[hnfs�\s�gynbsf[ncih�qcnb�nb_�C_j�,!�

]_ffm�_r]_ffcha�ch�l_^o]ncih�i`�[lm_h[n_*� Himn�i`�nb_�<m�

q[m�_r]l_n_^�chni�nb_�g_^c[� $12%*� Dh�G)<�giom_�`c\li\f[mn�

]_ff�]ofnol_�momj_hmcih(� [lm_hc]�g_n[\ifcn_m� $\inb�nb_�/�[h^

),



1�'�p[f_h]_�`ilgm%� q_l_�g_nbsf[n_^�ni�gihig_nbsf[lmihc]�[h^�

^cg_nbsf[lmchc]�[]c^m�qbc]b�q_l_�nb_h�l_f_[m_^�chni�nb_�

g_^c[� $13%*� Obcm�]iof^�\_�mcahc`c][hn�`il�nbc[]_n[lm[gc^_�

c`�bcab_l�]ih]_hnl[ncihm�i`�hih)g_nbsf[n_^�`ilgm� $[]ncp_%� i`�

<m�j_lmcmn�[`n_l�DQ�^imcha�[m�ijjim_^�ni�il[f�

[^gchcmnl[ncih(�b_fjcha�ni�_rjf[ch�nb_�fimm�i`�_``c][]s�

[a[chmn�>C?�qb_h�nbc[]_n[lm[gc^_�cm�[^gchcmn_l_^�il[ffs*�

Ob_l_�cm�g[le_^�p[lc[ncih�ch�\cfc[ls�_r]l_ncih�i`�<m�`il�

p[lciom�mj_]c_m*� =cfc[ls�_r]l_ncih�i`�<m�cm�omo[ffs�f_mm�

nb[h�1!�i`�[h�[^gchcmn_l_^�^im_�ch�gc]_(� l[nm�[h^�b[gmn_lm7�

biq_p_l(� qcnb�[]on_�nirc]cns(� nb_�j_l]_hn[a_�cm�bcab_l� $01%*�

Dh�H[lgim_n�gihe_sm(� nb_�b_j[nc]�l_n_hncih�i`�<m�cm�.,!�

[`n_l�0�^[sm� $1.%*� Dh�^iam(� nb_�_fcgch[ncih�i`�<m�][h�\_�oj�

ni�41!�ch�`_]_m�`il�[lm_himi\_ht[gc^_m�il�21�ni�5,!�ch�olch_�

$/-(0,(00%*� Dn�\_]ig_m�[jj[l_hn�nb[n�nb_�jb[lg[]iech_nc]m�

`il�^c``_l_hn�<m�]igjioh^m(� ch�^c``_l_hn�mj_]c_m(�

[^gchcmn_l_^�\s�^c``_l_hn�lion_m(� ][hhin�\_�jl_^c]n_^*

=[m_^�ih�nbcm�ch`ilg[ncih(� cn�[fmi�m__gm�fce_fs�nb[n�nb_�

nin[f�\fii^�<m�p[fo_m�i\n[ch_^�\s�Cifg_m�_n�7=� $03%� [h^�

Noh^fi``�_n�[c� $02%(� `iffiqcha�[^gchcmnl[ncih�i`�

nbc[]_n[lm[gc^_(� [l_�]igjlcm_^�i`�gofncjf_�`ilgm�i`�<m(� mig_�

i`�qbc]b�[l_�jin_hnc[ffs�nirc]�il�_``c][]ciom(� [h^�mig_�i`�

qbc]b�[l_�hin*

)-



-*/*/� G][`Yfakek�g^�Yjk]fa[�lgpa[alq

<lm_hc]�b[m�\__h�om_^�nblioabion�nb_�f[mn�m_p_l[f

gcff_hhc[�[m�[�b_l\c]c^_(� `ohac]c^_(�g_n[ffolac][f�[^^cncp_(

g_^c][g_hn(� [h^�jicmih*� Dn�b[m�nirc]�_``_]nm�ojih

jlie[lsin_m�[h^�_oe[lsin_m�[fce_� $/1%*� Ob_�g_]b[hcmgm�i`

[lm_hc]�nirc]cns�[n�nb_�]_ffof[l�f_p_f�[l_�gofncjf_*� @[]b

nirc]�g_]b[hcmg�a_h_l[ffs�[jjfc_m�ni�[ff�`ilgm�i`�<m7

biq_p_l(� nb_�`ilg�i`�<m�[h^�nb_�ila[hcmg�chpifp_^�qcff

ch`fo_h]_�nb_�l_f[ncp_�cgjiln[h]_�i`�_[]b�g_]b[hcmg

$/0(/1(05%*� Nkoc\\�mn[n_m�nb[n6

�Kl_m_hn�ehiqf_^a_�]ih]_lhcha�\ci]b_gc][f�g_]b[hcmgm�i`�
[lm_hc]�nirc]cns�ch�g[gg[fm�cm�`[l�`lig�]igjf_n_(�
[fnbioab�[mj_]nm�i`�nbcm�jli\f_g�b[p_�\__h�mno^c_^�ch�
]ihmc^_l[\f_�^_n[cf*� Nchaf_�]_ff�mno^c_m�b[p_�jlipc^_^�
_pc^_h]_�nb[n�mj_]c`c]�`ilgm�i`�[lm_hc]�][h�\_�
]sninirc]7�biq_p_l(� nbcm�jin_hnc[f�cm�gi^c`c_^�ch�gil_�
]igjf_r�msmn_gm�\s�[�p[lc_ns�i`�`[]nilm(� ch]fo^cha�nb_�
irc^[ncih+l_^o]ncih�[h^+il�gynbsf[ncih�j[nbq[sm�`il�
[lm_hc]�ch�pcpi(� ^c``_l_h]_m�ch�ojn[e_�[h^�fimm�i`�
[lm_hc]�\s�^c``_l_hn�]_ff�nsj_m�[h^�ila[h�msmn_gm�[h^(�
j_lb[jm(� ^c``_l_h]_m�ch�nb_�mom]_jnc\cfcns�i`�^c``_l_hn�
]_ff�nsj_m�ni�nirc]�_``_]nm�i`�[lm_hc]�^o_�ni�]_ffof[l�
^c``_l_h]_m�ch�mo]b�nbcham�[m�l_mjcl[ncih�l[n_�[h^�
gcninc]�[]ncpcns�l_mofncha�`lig�mj_]c[fct_^�`oh]ncihm�
i`�nb_�]_ffm*�

Ob_�g[dil�_gjb[mcm�`il�m]c_hnc`c]�mno^s�i`�nb_�nirc]�

g_]b[hcmgm�i`�<m�][g_�[\ion�[n�nb_�_h^�i`�Rilf^�R[l�D(� qb_h�

nb_�h__^�`il�[hnc^in_m�ni�[lm_hc][f�a[m�q[l`[l_�[a_hnm�q[m�

j_l]_cp_^*� G_qcmcn_� $^cjb_hsf�]bfil[lmch_%� q[m�ih_�i`�nb_�

gil_�lin_hn�a[m�q[l`[l_�[a_hnm�mncgof[ncha�nbcm�chn_l_mn*�

H_^c]ch[f�om_�i`�<m�[fmi�q[m�ch]l_[mcha�ch�nb_�_[lfs�-5,,#m*�

Pm_�i`�ila[hc]�[lm_hc][f�]igjioh^m�`il�nl_jih_g[f�ch`_]ncihm

).



$_*a*(� msjbcfcm%� [h^�nlsj[himigc[mcm� $<`lc][h�mf__jcha�

mc]eh_mm%� q[m�jijof[l*� Acf[lc[f�^cm_[m_�i`�bog[hm�\_][g_�[�

]ih]_lh�[n�nb_�ihm_n�i`�Rilf^�R[l�DD�[m�mif^c_lm�`lig�nb_�

q_mn_lh�b_gcmjb_l_�q_l_�m_hn�ni�nb_�dohaf_m�i`�Dh^ih_mc[�[h^�

Dh^i]bch[*� Ob_�ihfs�[a_hnm�`ioh^�_``_]ncp_�q_l_�[�`_q�

ila[hc]�nlcp[f_hn�[lm_hc][fm*� Dn�cm�nbioabn�nb[n�ila[hc]�

[lm_hc][fm�j_h_nl[n_�]_ffm�\_nn_l(� [h^�ch�a_h_l[f(�

[^^cncih[f�mc^_�aliojm�l_^o]_�nirc]�[h^�nb_l[j_onc]�

jin_hnc[fm� $14%*� Ob_l_�cm�fcnnf_�l_]iahct_^�g_^c]ch[f�om_�

i`�[lm_hc][fm�ni^[s�_r]_jn�`il�nbc[]_n[lm[gc^_�[m�[h�

[hnc`cf[lc[f�[a_hn�`il�>C?*

Ob_�chila[hc]�nlcp[f_hn�`ilg�i`�<m�cm�nb_�gimn�nirc]�

$c`�cn�cm�ch�[�mifo\f_�]igjioh^�ni�_hb[h]_�[\miljncih%�

\_][om_�i`�cnm�bcabfs�l_[]ncp_�h[nol_�ch�\cifiac]�msmn_gm*�

Ob_�j_hn[p[f_hn�`ilg�b[m�mig_�chb_l_hn�nirc]�[]ncih(� \on�cnm�

]ihp_lmcih�ni�nbcm�nlcp[f_hn�`ilg�<?�F<F@�jli\[\fs�[]]iohnm�

`il�go]b�i`�cnm�nirc]cns� $1,(1-(10(15%*� <lmch_�i]]olm�

jlcg[lcfs�[m�[�a[m�[h^�cm�]ihmc^_l_^�nb_�gimn�nirc]�`ilg�i`�

<m(� ][omcha�^cl_]n�b[_gifsmcm�[h^�go]im[f�il�_h^inb_fc[f�

]_ff�chdols*� Dh�a_h_l[f(� nb_�chila[hc]�`ilgm�[l_�gil_�nirc]�

nb[h�ila[hc]�`ilgm�[h^�nb_�nlcp[f_hn�]igjioh^m�[l_�gil_�

nirc]�nb[h�nb_�j_hn[p[f_hn�ih_m� $01(2,%*� C_h]_(� nb_�j[nn_lh�

i`�nirc]�jin_hnc[f�`il�<m�]igjioh^m�cm6� [lmch_(� chila[hc]

nlcp[f_hn(� ila[hc]�nlcp[f_hn(� chila[hc]�j_hn[p[f_hn(� [h^�

ila[hc]�j_hn[p[f_hn*� <m�[�jichn�`il�l_`_l_h]_(� cn�mbiof^�\_�

l_][ff_^�nb[n�nbc[]_n[lm[gc^_�cm�[�^cmo\mncnon_^�ila[hc]

)/



nlcp[f_hn�[lm_hc][f*� @rjimol_�i`�[hcg[fm�[h^�j_ijf_�ni�

[lm_hc]�l_g[chm�]iggih�nblioab�b_l\c]c^_m(� qii^�

jl_m_lp[ncp_m� $jl_mmol_�nl_[n_^�fog\_l%(�g_n[f�ch^omnlc_m(�

[h^�nb_�_hpclihg_hn� $/0(05(2,(2-(2.(2/(20(21%*

Ob_�gimn�]iggih�]fchc][f�mcahm�[m]lc\_^�ni�[]on_�<m�

jicmihcha�i`�g[gg[fm�ch]fo^_�[\^igch[f�j[ch(� q_[eh_mm(�

nl_g\fcha(�^_jl_mmcih(� [hil_rc[(� c]n_lom(� pigcncha(�

^c[llbi_[(� [h^�^_[nb*� >blihc]�<m�jicmihcha�cm�gil_�i`n_h�

[mmi]c[n_^�qcnb�jiil�b_[fnb(�q_cabn�fimm(� jcag_hn[ncih�i`�

mech(� ]cllbimcm(� h_olifiac]�^_`c]cnm�[h^�jms]bifiac][f�
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chni�]_ffm*� Ob_�]smn_ch_�nl[hmjiln�jlin_chm�g[s�\_�mnl_mm)�

ch^o]_^�jlin_chm� $--0%*� Dhbc\cncih�i`�BNC�l_mofnm�ch�

^_f[s_^�_fcgch[ncih�i`�<m�[h^�ch]l_[m_^�nirc]cns� $[n�fiq_l�

]ih]_hnl[ncihm�i`�<m%� ch�b[gmn_l�ec^h_sm� $--1%*� Bfon[nbcih_�

][h�j[lnc[ffs�l_^o]_�nb_�nirc]cns�i`�][l\ih�n_nl[]bfilc^_�

ch^o]_^�fcp_l�h_]limcm�ch�l[nm*� Obcm�g[s�\_�nb_�l_mofn�i`�

_hb[h]_^�]_ffof[l�l_mjihm_�ni�nb_�jl_m_h]_�i`�[�r_hi\cinc]�

chmn_[^�i`�mcgjfs�l_^o]cha�fcjc^�j_lirc^[ncihm�[h^�]ip[f_hn�

\ch^cha�ni�l_[]ncp_�g_n[\ifcn_m� $--2%*� Dhnl[]_ffof[l�

^_jf_ncih�i`�BNC�`lig�j_lcjiln[f�b_j[ni]sn_m(� \on�hin

*-



j_lc]_hnl[f�b_j[ni]sn_m(� cm�m__h�`iffiqcha�_rjimol_�i`�

cmif[n_^�l[n�b_j[ni]sn_m�ni�[ffsf�[f]ibif� $--3%*� Obcm�

mojjilnm�nb_�c^_[�nb[n�b_j[ni]sn_m�`lig�^c``_l_hn�l_acihm�i`�

nb_�fi\of_� $[]chom%� g[s�b[p_�^c``_l_hn�m_hmcncpcnc_m�ni�

b_j[ninirchm�\[m_^�ojih�mcn_�i`�chcnc[f�jl_m_hn[ncih�i`�

nirc][hnm(� ]ih]_hnl[ncih�i`�nirc][hnm�ch�\cf_(� [h^�

g_n[\ifcmg�i`�nb_�i``_h^cha�[a_hn�qcnb�BNC� $nirc]�

g_n[\ifcn_m%� $--3(--4%*

-*/*0*/� H)Y[]lqd)F)[qkl]af]

I)[]_nsf)G)]smn_ch_(� [�gihinbcif�mo\mn[h]_(� b[m�[�

gif_]of[l�q_cabn�i`�-2/�[h^�_rcmnm�[m�[�qbcn_�jiq^_l�qcnb�[h�

[]c^c]�jC�i`�.�qb_h�^cmmifp_^�ch�q[n_l� $Acaol_�0%*� Dn�b[m�

[h�[jjlircg[n_�G?EL�ch�^iam�i`�3,,�ga+ea�acp_h�DQ�[m�

l_jiln_^�\s�Nb_``h_l(� -53,(� [h^�]cn_^�\s�C[n]b(� -54.*� Ob_�

il[f�G?EL�ch�l[nm�cm�1,1,�ga+ea�$/2(-,3(--5%*� Ob_�

]igg_l]c[f�jli^o]n(�<cl\lih&�(� ]ig_m�[m�[�.,!�[ko_iom�

mifoncih�qcnb�*,1!�q+p�i`�^cmi^cog�_nbsf_h_^c[gch_� $@?O<%*�

Ob_�@?O<�m_lp_m�[m�[h�[hncirc^[hn� $jl_m_lp[ncp_%� $-,3%*� Ob_�

gimn�]iggih�om_�`il�<cl\lih�ch�bog[h�[h^�p_n_lch[ls�g_^c]ch_�

cm�[m�[h�chb[f_^�go]ifsnc]*� Ciq_p_l(� cn�cm�[fmi�om_^�`il�

nl_[ng_hn�i`�[]_n[gchijb_h�nirc]imcm�ch�bog[hm(�^iam(� ][nm(�

[h^�gc]_*� Ail�nbcm�joljim_(� cn�][h�\_�[^gchcmn_l_^

*.



;� ;� (

k� �� ' '

;D� %� 6� %� 6� %� 6� %� A;

;

' '

;� %� @� %� 6� %� 6;�$

@a_mjY�0*� =`Yea[Yd�kljm[lmjY�g^�H)e[Ylqd)F)[qYlYafY*

*/



chnl[p_hiomfs�il�il[ffs�[n�[h�chcnc[f�^im[a_�ch�^iam�[h^�

][nm�i`�-0,�ga+ea�i`�\i^s�q_cabn�$-.,(-.-%*� Jh_�

^cm[^p[hn[a_�i`�afon[nbcih_�om_�`il�nl_[ng_hn�ch�pcpi�cm�cnm�

fcgcn_^�mifo\cfcns(� jiil�nl[hmjiln�chni�nb_�]_ffm(� [h^�

`[cfol_�ni�j_h_nl[n_�ni�nb_�gcni]bih^lc[�qbc]b�[l_�l[jc^fs�

^_jf_n_^�i`�_h^ia_hiom�BNC� $40(54(-..%*� <�gihinbcif�

mo\mn[h]_�nb[n�^i_m�b[p_�aii^�[\miljncih�[h^�nl[hmjiln�chni�

]_ffm�ch�pcpi�cm�I)[]_nsf)G)]smn_ch_� $I<>%� $51(-.,(-.-(-./%*�

I<>�g[s�cgj_^_�<m�l_[]ncihm�qcnb�]_ffof[l�)NC�aliojm�\s�

\ch^cha�[h^�`ilg[ncih�i`�mn[\f_�lcha�mnlo]nol_m� $Acaol_�1�

[h^�2%*� <m�[�jl_]olmil�i`�BNC(� I<>�jlipc^_m�[�mo\mnl[n_�`il�

l_a_h_l[ncih�i`�]_ffof[l�BNC� $13(---(-.,(-.-(-..(-.0%*

Jnb_l�gihinbcif�]igjioh^m�[l_�[\f_�ni�m_lp_�[m�BNC�

jl_]olmilm�[h^�jlin_]n�[a[chmn�p[lciom�]sninirc]�[a_hnm(� \on�

hih_�b[p_�jlip_h�moj_lcil�ni�I<>(� _mj_]c[ffs�ch�b_j[ni]sn_m�

ch�pcpi�[h^�ch�F<DB@� $-.1(-.2(-.3(-.4%*

-*0� >_ff�]ofnol_�]sninirc]cns�n_mncha

Ob_�[\cfcns�ni�^_n_]n�nirc]cns�i`�]b_gc][fm�ch�mcgjf_�

]_ff�]ofnol_�gi^_fm�cm�i`�]ihmc^_l[\f_�chn_l_mn�`lig�m_p_l[f�

j_lmj_]ncp_m*� Aclmn(� nb_�[\cfcns�ni�m]l__h�f[la_�hog\_lm�i`�

]b_gc][fm�ch_rj_hmcp_fs�cm�^_mcl[\f_�\_][om_�i`�nb_�]oll_hn�

]ih]_lh�`il�_rjimol_�ni�^loam(� [^^cncp_m(� [h^�]b_gc][fm�

qcnbch�iol�_hpclihg_hn*
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N_]ih^(� nb_�[\cfcns�ni�^_n_]n�mj_]c`c]�ila[h�m_hmcncpcnc_m�

ch�F<DB@�ni�p[lciom�mo\mn[h]_m�g[s�]ih]_hnl[n_�l_m_[l]b�

l_miol]_m�ih�[�j[lnc]of[l�ncmmo_�^olcha�<?�F<F@�n_mncha�`il�

nirc]�_``_]nm*� <h^�nbcl^(� nb_�l_^o]ncih�ch�hog\_lm�i`�

f[\il[nils�[hcg[fm�om_^(� ch�^_n_lgch[ncih�i`�nirc]cns�[h^�

mn[h^[l^�f_nb[fcns�^im_�l_mjihm_m(� cm�[�jlcg_�chn_l_mn�i`�

m]c_hncmnm(� [hcg[f�q_f`[lcmnm(� [h^�\o^a_n�gch^_^�

[^gchcmnl[nilm*� Ciq_p_l(� ch�F<DB@� n_mncha�][hhin�`offs�

[]]iohn�`il�nb_�]igjf_rcns�i`�chn_l[]ncihm�qbc]b�i]]olm�ch�

nb_�fcpcha�[hcg[f� $-.5(-/,(-/-(-/.(-//%*� Iin�[ff�i`�nb_�ch�

F<F@�nirc]cnc_m�[l_�^_n_]n_^�[n�mcgcf[l�]ih]_hnl[ncihm�ch�

]_ff�]ofnol_*� Ciq_p_l(� ]ill_f[ncih�i`�ch�F<DB@�[h^�ch�F<F@�

nirc]ifiac]�^[n[�b[m�\__h�mbiqh�ni�i]]ol�$-/0(-/1%*� Obim_�

nirc]cnc_m�nb[n�[l_�^_n_]n_^�ch�F<DB@�b[p_�cgjiln[h]_�ch�

m_f_]ncih�i`�nlc[f�^im[a_m�il�nif_l[\f_�_rjimol_�fcgcnm�ch�

F<F@�$-/0(-/2(-/3%*� Ob_�]ill_f[ncih�i`�ch�F<DB@�[h^�ch�F<F@�

nirc]ifiac]�chdols�cm�\[m_^�ojih�nb_�[mmogjncih�nb[n�

g_]b[hcmgm�i`�]_ff�^_[nb�[l_�i`�nqi�\[mc]�nsj_m�ch�\inb�

msmn_gm6� chn_l`_l_h]_�qcnb�\[mc]�]_ff�`oh]ncih�[h^

mnlo]nol_�il�chn_l`_l_h]_�qcnb�ila[h�mj_]c`c]�]_ff�`oh]ncihm�

$ila[h�mj_]c`c]�]sninirc]cns%� $-/2%*� <m�q_ff(� ]_ff�^_[nb�

g[s�\_�g_^c[n_^�\s�^cl_]n�cll_p_lmc\f_�]sninirc]cns�

$h_]limcm%� il�n_lgch[f�g_n[\ifc]�^sm`oh]ncih� $[jijnimcm%*

<hinb_l�e_s�^cm]ommcih�]ih]_lhm�nb_�[^p[hn[a_m�i`�omcha�

]_ffm�i\n[ch_^�`lig�`l_mb�cmif[n_^�ila[hm�ip_l�nbim_�`lig�

nl[hm`ilg_^�]_ff�fch_m*� Ob_�[^p[hn[a_�i`�`l_mbfs�cmif[n_^

+)



]_ffm�fc_m�ch�nb_�]igjf_n_h_mm�i`�g_n[\ifc]�`oh]ncih�qbc]b�

cm�][llc_^�ni�nb_�gi^_f�`lig�nb_�fcp_�[hcg[f*� Ciq_p_l(� [�

mojjfs�i`�`l_mbfs�ecff_^�[hcg[fm�gomn�mncff�\_�g[chn[ch_^�

mch]_�nb_m_�]_ff�]ofnol_m�a_h_l[ffs�l_g[ch�pc[\f_�`il�ihfs�[�

`_q�biolm�ni�m_p_l[f�^[sm*� Ob_�[^p[hn[a_m�i`�omcha�

nl[hm`ilg_^�]_ff�fch_m�ch]fo^_�_[m_�i`�g[chn_h[h]_�i`�nb_�

gi^_f�`il�l_jfc][ncih�[h^�]igj[lcmih�i`�_rj_lcg_hnm(� aliqnb�

]b[l[]n_lcmnc]m�qbc]b�l_^o]_�nb_�^c``c]ofnc_m�i`�

_rj_lcg_hn[f�]_ff�cmif[ncih�jlini]ifm(� [h^�jolcns�i`�^_mcl_^�

]_ffm�`il�^_n_]ncih�i`�ncmmo_�mj_]c`c]�]sninirc]cnc_m*� Ob_�

^cm[^p[hn[a_�cm�jlcg[lcfs�nb_�jin_hnc[f�^c``_l_h]_�ch�

g_n[\ifc]�][j[\cfcnc_m�i`�nl[hm`ilg_^�]_ffm�]igj[l_^�ni�

]_ffm�qbc]b�b[p_�\__h�`l_mbfs�cmif[n_^�`lig�hilg[f�ila[hm*�

Obcm�cm�mig_qb[n�^_j_h^_hn�ojih�nb_�^_al__�i`�

^c``_l_hnc[ncih� $[h[jf[mc[%� i`�nb_�g[fcah[hn�]_ff�fch_�om_^�

$-/-(-/4%*

-*1� B]hYlgeY�[]dd�[mdlmj]k�af�lgpa[alq�l]klaf_

Ob_�om_�i`�nl[hm`ilg_^�b_j[nig[� $g[fcah[hn�b_j[ni]snc]�

ilcach%� ]_ffm�ch�]_ff�]ofnol_�[h^�]sninirc]cns�n_mncha�cm�

]iggih*� H[hs�b_j[nig[�]_ff�fch_m�g[chn[ch�nb_cl�hilg[f�

`oh]ncihm�[h^�ofnl[mnlo]nol[f�]b[l[]n_lcmnc]m�[m�]_ffm�i`�

b_j[nc]�ilcach� $-/5(-0,(-0-(-0.%*

H_nbi^m�`il�[mm_mmcha�]sninirc]�_``_]n�i`�mo\mn[h]_m�ch�

]_ff�]ofnol_m�ch]fo^_�]_ff�]iohncha� $gcninc]�[]ncpcns�[h^

+*



pc[\cfcns%(� ]_ff�q_cabn(� ?I<�]ihn_hn(�g_^c[�jlin_ch�

]ih]_hnl[ncih(� ojn[e_� $mshnb_nc]�[]ncpcns%� i`�l[^cif[\_f_^�

]igjioh^m(� jf[ncha�_``c]c_h]s(� ]_ff�]s]f_�ncg_(� _htsg_�

f_p_fm(� [h^�]snig_nls� $-/-(-/4(-0/%*� >snijf[mgc]�\f_\\cha(�

qcnbion�nb_�ojn[e_�i`�pcn[f�^s_m(� cm�ih_�i`�nb_�_[lfc_mn�

mcahm�i`�]_ffof[l�nirc]cns� $-/,(-00%*� Ob_�om_�i`�]_ff�

]ofnol_�ni�mno^s�nirc]cns�i`�[lm_hc][fm�[h^�nb_�om_�i`�

b_j[nig[�]_ff�fch_m� $nl[hm`ilg_^�b_j[ni]sn_�]_ff�fch_m%� cm�

l_jiln_^�qc^_fs�ch�nb_�fcn_l[nol_�

$13(5,(5-(5.(5/(-0/(-01(-02(-03(-04%*� <m�q_ff(�

chp_mnca[ncihm�i`�afon[nbcih_�f_p_fm�ch�[�bog[h�g_f[hig[�

]_ff�fch_�[h^�[m�]snijlin_]n[hnm�ch�[fp_if[l�g[]lijb[a_�]_ff�

]ofnol_m�b[p_�\__h�l_jiln_^� $-05(-1,%*

-*2� B_h_l[f�Bqhgl`]k]k

=[m_^�ojih�nb_�om_�i`�[lm_hc][f�]igjioh^m�ch�]_ff�

]ofnol_m(� j[lnc]of[lfs�b_j[nig[m(� [h^�nb_�chp_mnca[ncihm�i`�

afon[nbcih_�ch�]_ff�]ofnol_�[h^�]snijlin_]ncih(� cn�[jj_[lm�

[jjlijlc[n_�ni�_p[fo[n_�nb_�]sninirc]cns�i`�nbc[]_n[lm[gc^_�

[h^�nb_�]snijlin_]ncp_�p[fo_�i`�I<B�ch�b_j[nig[�]_ffm�<?�

F<DB@#� Ob_�f[]e�i`�[�][hch_�b_j[nig[�]_ff�fch_�]oll_hnfs�

jl_]fo^_m�chp_mnca[ncih�ch�[�nl[hm`ilg_^�][hch_�b_j[ni]snc]�

]_ff�fch_*� Ciq_p_l(� [m�jl_pciomfs�^cm]omm_^(� nb_l_�[l_�

mcgcf[lcnc_m�\_nq__h�][hch_�[h^�golch_�g_n[\ifcmg�i`

++



[lm_hc]*� Ob_l_`il_(�nb_�_p[fo[ncih�i`�nbc[]_n[lm[gc^_�ch�

giom_�b_j[nig[�]_ffm�][h�\_�]ihmc^_l_^�l_[mih[\f_*� Ob_�

^_gihmnl[ncih�i`�b_j[ni]_ffof[l�]snijlin_]ncih�[a[chmn�nb_�

_``_]nm�i`�nbc[]_n[lm[gc^_�\s�om_�i`�I<>�ch�giom_�b_j[nig[�

]_ffm�qiof^�[ffiq�`il�[�gil_�[]]ol[n_�^_n_lgch[ncih�i`�

chcnc[f�]ih]_hnl[ncihm�`il�\inb�]igjioh^m�ni�\_�_p[fo[n_^�ch�

F<F@�ch�][hch_m*

Ob_�bsjinb_mcm�i`�nbcm�l_m_[l]b�cm�nb[n�nb_�gihinbcif�

mo\mn[h]_(� I<>(� cm�[�]snijlin_]n[hn�[a[chmn�nb_�b_j[ninirc]�

_``_]nm�i`�nb_�nbcif�\ch^cha�[lm_hc][f�]igjioh^(�

nbc[]_n[lm[gc^_7�[h^�nb[n�nbcm�][h�\_�^_gihmnl[n_^�ch�[h�ch�

F<DB@�gi^_f�qcnb�nb_�l_mofnm�[jjfc_^�ni�nb_�][hch_�ch�F<F@#

+,



.*GOLCH?�B?J;NIG;�%G=N=�-025(� =?FF�=OFNOL?�;M�;G�CH�4+31/�

GI>?F�@IL�NB?�?@@?=NM�I@�NBC;=?N;LM;GC>?�;H>�H);=?NSF)F)

=SMN?CH?

.*-� Dhnli^o]n�cih

Ob_�i\d_]ncp_�i`�nbcm�mno^s�q[m�ni�^_p_fij�[h�<?�F<DB@�

]_ff�]ofnol_�gi^_f�qbc]b�]iof^�\_�om_^�ni�_p[fo[n_�nb_�

jin_hnc[f�]snijlin_]ncp_�_``_]nm�i`�I<>�[a[chmn�nb_�

j[nbi\cifiac]�_``_]nm�i`�O*� Dh�il^_l�ni�[]]igjfcmb�nbcm(�

m_p_l[f�`_[nol_m�i`�nb_�gi^_f�b[^�ni�\_�chp_mnca[n_^*

Aclmn(� [h�[jjlijlc[n_�]_ff�fch_�h__^_^�ni�\_�]bim_h*

Ob_�golch_�b_j[nig[�]_ff�fch_�I>O>� $I[ncih[f�>[h]_l�Ocmmo_�

>ofnol_%� -025�q[m�m_f_]n_^�\_][om_�i`�cnm�_[m_�i`�

g[chn_h[h]_�[h^�nb_�[\cfcns�ni�l_[^cfs�i\n[ch�]_ffm�`lig�

ncmmo_�]ofnol_�p_mm_fm�`il�_p[fo[ncih*� Pjih�]ofnol_�i`�nbcm�

nl[hm`ilg_^�]_ff�fch_(� pc[\f_�]_ffm�[l_�mb_^�chni�nb_�

]ofnol_�g_^cog�[h^�g[chn[ch�nb_cl�pc[\cfcns*� Obim_�]_ffm�

nb[n�l_g[ch�[^b_l_hn�ni�`f[mem�[l_�_[mcfs�^cmfi^a_^�qcnbion�

nb_�l_kocl_g_hn�`il�nlsjmch�jl_nl_[ng_hn*� ?_m]lcjncihm�i`�

nbcm�]_ff�fch_�ch^c][n_�nb[n�cn�g[chn[chm�g[hs�hilg[f�

g_n[\ifc]�][j[\cfcnc_m�ch]fo^cha�nbim_�i`�nb_�]sni]blig_�

gihi)irc^[m_� $gcr_^�`oh]ncih�irc^[m_%� msmn_g�[h^�

gcni]bih^lc[f�l_mjcl[ncih*� Ob_m_�[l_�i`�l_f_p[h]_�ni�nb_�

jlijim_^�nirc]�jlch]cjf_m�i`�[lm_hc]�ih�]_ffm�[m�mn[n_^�

jl_pciomfs�ch�]b[jn_l�ih_� $-1-%*� Dn�q[m�h_]_mm[ls�ni

+-



^_n_lgch_�[�]ih]_hnl[ncih�i`�I<>�[h^�O�qbc]b�]iof^�l_`f_]n�

]fchc][ffs�l_f_p[hn�f_p_fm�i`�_rjimol_�`il�`onol_�<?�F<F@�

_rj_lcg_hnm�ch�^iam*� Ob_�c^_hnc`c][ncih�i`�[�f_nb[f�

]ih]_hnl[ncih�1,!� $G>aa%� ih�[�^im_)_``_]n�]olp_(�qcnb�

]igj[lcmih�i`�mfij_m�[h^�]ih`c^_h]_�fcgcnm�q[m�nb_�fiac][f�

mn[lncha�jichn�`il�ch�pcnli�_rj_lcg_hnm�[h^�_r[gch[ncih�i`�

I<>�[m�[�]snijlin_]n[hn� $-.5(-1.(-1/%*� Ob_�aliqnb�

]b[l[]n_lcmnc]m�i`�I>O>�-025�]_ff�]ofnol_�q_l_�c^_hnc`c_^�ni�

^_p_fij�[�l_jli^o]c\f_�gi^_f*� Ob_�jl_`_l_h]_�`il�nb_�gi^_f�

q[m�ni�c^_hnc`s�[�jichn�i`�fia�jb[m_�aliqnb(� qb_h�]_ff�

]ofnol_m�b[^�[�bcab�pc[\cfcns�[h^�[]ncp_�g_n[\ifcmg(� [h^�

qb_l_�]_ff�[]ncpcns�q[m�hin�chbc\cn_^�\s�]_ff�]liq^cha�
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$-1.(-13%*

-,



.*.*1*.� ?^^][l�g^�\dkg\dmYa�?>N;�IB�H=N=�-025�g!dd�[mdlmj]

o`]f�[gf[mjj]fldq�]phgk]\�lg�l`a][]lYjkYea\]
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`l_mb�g_^cog�qcnb�h_q�@?O<�q[m�[^^_^�ni�nb_�q_ffm*�

Nn[ncmnc][f�[h[fsmcm�]ihmcmn_^�i`�[h[fsmcm�i`�p[lc[h]_�qcnb�
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[hcmie[lsimcm�[h^�[hcmi]snimcm� $Acaol_�3%*� Ob_�G>1,�q[m�
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J\m_lp[ncihm�i`�nb_�ch^cpc^o[f�b_j[ni]sn_m�_rjim_^�ni�O(�

`iffiqcha�]snimjch�jl_j[l[ncih�[h^�fcabn�gc]lim]ijs�qcnb�

Rlcabn#m�mn[ch(� [m�q_ff�[m�i\m_lp[ncih�qcnb�nb_�OHN�jb[m_�

]ihnl[mn�gc]lim]ij_�qbcf_�nb_�]_ffm�q_l_�momj_h^_^�ch�g_^c[(�

ch^c][n_^�nb_�jl_m_h]_�i`�i\pciom�giljbifiac]�^_n_lcil[ncihm�

i`�nb_�]_ffm�`iffiqcha�_rjimol_�ni�O*� >_ffm(� ch�a_h_l[f�

q_l_�f_mm�lioh^_^(�gil_�p[]oif[n_^(� [h^�b[^�_pc^_h]_�i`�

i\pciom�\f_\\cha�i`�nb_�]snijf[mgc]�g_g\l[h_�_p_h�qcnbion�

ojn[e_�i`�Olsj[h�\fo_�^s_� $mncff�pc[\f_%*� Ob_m_�giljbifiac]�

]b[ha_m�q_l_�]ihmcmn_hn�nblioabion�nb_�l_mn�i`�nb_�

_rj_lcg_hnm�qcnb�_rjimol_�ni�O*

.*/*/� Jj]daeafYjq�afn]kla_Ylagf�g^�l`]�Y^^][l�g^

nYjaYZd]�[gf[]fljYlagf�g^�N�oal`�]phgkmj]�

lae]�g^�gf]�`gmj

Ob_�]ih]_hnl[ncih�i`�O�^c^�hin�[jj_[l�ni�]ihnlc\on_�[m�

mcahc`c][hnfs�ni�]sninirc]cns�[m�^c^�nb_�ncg_�i`�_rjimol_�

$O[\f_�QD�[h^�Acaol_�4%*� @p_h�[n�[�-,�`if^�ch]l_[m_�[\ip_�

nb_�_rj_]n_^�<?�F<F@�@>A(� nb_�f_p_f�i`�]sninirc]cns�^c^�hin�

l_[]b�[h�G>aa*� Ob_�ihfs�mcahc`c][hn�^c``_l_h]_� $j�9�*,/%�

i]]oll_^�\_nq__h�nb_�0/*3�d[gif+G�]ih]_hnl[ncih�[h^�nb_�inb_l�

bcab_l�ih_m*� =_][om_�mig_�ko[hncns�i`�<m�qiof^�jl_mog[\fs�

l_g[ch�chnl[]_ffof[l(� [h^�\_][om_�i`�nb_�hog_liom�g_]b[hcmgm�

`il�]_ffof[l�chdols�[m�[�l_mofn�i`�<m� $[m�mn[n_^�ch�]b[jn_l�

-%(� cn�q[m�^_n_lgch_^�nb[n�[�jimn�_rjimol_�ch]o\[ncih

.(



NeZd'�PC

=qlglgpa[�g^^g[l�g^�N`ae[glejeeea\!�%N&�gf�H=N=�-025�
[gdd�[mdlmj]�oal`�gf�]phgkmj]�lae]�g^�gf]�`gmj

hegd+F Y\bmklll\�"�\!Y\ M?G
0/*3 /1*2 .*5
43*0 0/*-�' 1*1

.-4*1 0,*1�' 1*-
0/3*, 0/*-�' -*4

'�Ma_fa^a[]fldq�_j]]l]j�l`]f�0/*3�hegd+F�N

.)



j_lci^+ncg_�mbiof^�\_�_p[fo[n_^*
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`il�\inb�nb_�^cl_]n�_rjimol_�[h^�nb_�jimn�_rjimol_�

ch]o\[ncih�aliojm� $Acaol_�5%*� Ciq_p_l(� cn�cm�i\pciom�nb[n�

g[le_^�]_ff�^_[nb�]ihncho_^�[`n_l�nb_�l_gip[f�i`�nb_�O�`lig�

nb_�ch]o\[ncha�g_^c[*� Ob_�mbiln_l�ncg_m� $f_mm�nb[h�/�biolm%�

$j�:� *-%� [h^�nb_�fiha_l�ncg_m� $al_[n_l�nb[h�4�biolm%� $j�:

*-%� q_l_�hin�mcahc`c][hnfs�^c``_l_hn�`lig�nb_�h_rn�
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i`�0�biolm�[h^�nb_�jimn�_rjimol_�ch]o\[ncih�j_lci^�i`�.0�

biolm� $.4�biolm�j_l�_rj_lcg_hn%� q_l_�]bim_h�[m�nb_�

j[l[g_n_lm�`il�nb_�gi^_f*
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i`�nb_�G>di�q[m�i\n[ch_^�\s�p[lscha�nb_�]ih]_hnl[ncih�[h^�
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i`�O�`iffiq_^�\s�[h�[^^cncih[f�.0�biol�ch]o\[ncih*� <�
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p[]oif[ncih(� [h^�gil_�jlihioh]_^�p[lc[ncih�ch�mct_� $Acaol_�

-.%� ch�]snimjch�jl_j[l[ncihm*� <m�q_ff(� [h�ch]l_[mcha�

j_l]_hn[a_�i`�]_ffm�qcnb�ojn[e_�i`�Olsj[h�\fo_�mn[ch�q_l_�

]iohn_^�\s�jb[m_�gc]lim]ijs*� <n�-/--�jgif+G� $/,S%� i`�O(�

g[le_^�[fn_l[ncihm�mo]b�[m�]_ff�fsmcm�[h^�]snijf[mgc]�

mq_ffcha� $Acaol_�-/%� q_l_�m__h�qcnb�]snimjch�jl_j[l[ncihm(�

[h^�b_[ps�ojn[e_�i`�Olsj[h�\fo_�q[m�i\pciom*� Kli\cn�

nl[hm`ilg[ncih� $N<N%� q[m�nlc_^�ch�il^_l�ni�nl[hm`ilg�nb_�

mcagic^�]olp_�chni�[�mnl[cabn�fch_*� Obcm�qiof^�jlipc^_�[�
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Obcm�^c^�hin�qile*� Jnb_l�nl[hm`ilg[ncihm�mo]b�[m�fiaY(�

fiacn(� h_a[ncp_�l_]cjlc][f(� l_]cjli][f(� jifshigc[f�[8ĥ �

mko[l_�liin�[ff�`[cf_^�ni�mnl[cabn_h�nb_�fch_�[h^�ni�jlipc^_�

[^_ko[n_�]ih`c^_h]_�`il�nb_�\_mn�`cn�fch_�[m�^_n_lgch_^�\s�

pcmo[f�_r[gch[ncih�i`�nb_�l_mc^o[fm�`iffiqcha�fch_[l�

l_al_mmcih�[h[fsmcm�i`�nb_�nl[hm`ilg_^�^[n[*
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Ob_�l_mofnm�i`�nbcm�_rj_lcg_hn�^c^�hin�moaa_mn�nirc]cns�

i`�I<>� $[m�<cl\lihOH%� ih�I>O>�-025�]_ff�]ofnol_�omcha�nb_�

_mncg[n_^�@>A�f_p_f�i`�0.4�Ygif+G� $fiaY�2*,2(� l_`_l�ni�O[\f_�

DDD%� chcnc[ffs�nb_ilct_^� $Acaol_�-1%�*� Ciq_p_l(� mfcabn�

nirc]cns�q[m�hin_^�[n�-.4*0�dogif+G�$*/S�_mncg[n_^�@>A�

]ih]_hnl[ncih%*� Obcm�q[m�]ihmcmn_hn�ch�l_j_[n_^�_rj_lcg_hnm�

$hin�ch]fo^_^�ch�nbcm�nb_mcm%*� <n�]ih]_hnl[ncihm�i`�0.40�

Hgif+G�[h^�al_[n_l(� mcahc`c][hn�nirc]cns�i`�I<>� $j�8�,*,-%�

q[m�hin_^*� Ciq_p_l�nbcm�q[m�\_sih^�nb_�@>A�]ih]_hnl[ncih�

[hnc]cj[n_^�`il�<?�F<F@�mno^c_m*� Ob_�G>1,�q[m�-4,/0�+rgif+G*

.*/*5� ?^^][l�g^�\akg\ame�?>N;�gf�H=N=�-025�[]dd�[mdlmj]�

o`]f�[gf[mjj]fldq�]phgk]\�lg�l`aY[]lYjkYea\]

Ob_�l_mofnm�i`�nbcm�_rj_lcg_hn�ch^c][n_�nb[n�@?O<�[n�

]ih]_hnl[ncihm�[hnc]cj[n_^�ni�\_�jl_m_hn�ch�DS�@>A�

]ih]_hnl[ncihm�i`�<cl\lihÄ(� qb_nb_l�ch�]_ff�]ofnol_�g_^cog�

il�@>A�i`�^iam(� mbiof^�hin�ch`fo_h]_�_``_]nm�i`�I<>�[a[chmn
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O�$Acaol_�-2%*� Ccab_l�]ih]_hnl[ncihm�i`�@?O<�[l_�]sninirc](�

biq_p_l(� nb_�^[n[�moaa_mn�nb[n�nb_�_``_]nm�i`�ch]l_[mcha�

]ih]_hnl[ncihm�i`�O�[l_�i`�al_[n_l�cgjiln[h]_*

.*0� >ak[mkkagf

Dh�nbcm�]b[jn_l(� [h�<?�F<DB@�gi^_f�`il�nb_�nirc]�

_``_]nm�i`�O�ih�I>O>�-025�giom_�b_j[nig[�]_ffm�b[m�\__h�

^_p_fij_^*� Ob_�ncg_�i`�_rjimol_�ni�O� $0�biolm%(� ]ihncho_^�

nirc]ij[nbc]�_``_]nm�i`�<m� $.0�ch]o\[ncih%(� [h^�[jjlircg[n_�

]ih]_hnl[ncih�i`�O� $1-*50�jgif+G%� ni�_mn[\fcmb�[h�G>dk�`il�O�

ih�I>O>�-025�]_ff�]ofnol_�b[m�\__h�c^_hnc`c_^*� Dh�[^^cncih(�

nbcm�G>dk�cm�mo``c]c_hnfs�]fim_�ni�nb[n�bsjinb_mct_^�ch�

]b[jn_l�ih_�[h^�][f]of[n_^�ch�m_]ncih�.*.*.�ni�]ihncho_�cnm�

om_�ch�F<DB@#� Ob_�l_mofnm�i`�nb_�_rj_lcg_hn�qcnb�=)JC�

moaa_mnm�nb[n�cn�cm�hin�chn_l`_lcha�qcnb�nb_�l_mofnm�i`�

]sninirc]�_rj_lcg_hnm�omcha�nb_�]igg_l]c[f�jli^o]n�

>[j[lmif[n_Y�*

Dh�]ihmc^_lcha�nb_�`[cfol_�i`�Kli\cn�nl[hm`ilg[ncih�`il�

i\n[chcha�gil_�l_`ch_^�_mncg[n_m�i`�nb_�mfij_�[h^�G>YL(� D�

l_fs�ojih�nb_�i\pciom�pcmo[f�]b[ha_m�ni�nb_�]_ffm�[h^�

]igg_hn[ls�\s�N[fm\ola�-542(� ch�qbc]b�b_�mn[n_m�nb[n�pcmo[f�

chn_ljl_n[ncih�i`�nirc]ifiac]�^[n[�cm�i`n_h�h_]_mm[ls�qb_h�

]igjf_r�chn_l[]ncihm�[l_�i]]ollcha*� No]b�cm�gs�[mmogjncih�

]ih]_lhcha�nb_�gofncjf_�jimmc\f_�nirc]�jlch]cjf_m�i`�<m�[h^�

nbc[]_n[lm[gc^_�[m�mn[n_^�ch�>b[jn_l�Jh_*
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Ob_�i]]oll_h]_�i`�g[le_^�mnlo]nol[f�]b[ha_m� $\f_\�

`ilg[ncih%� ni�nb_�]_ff�g_g\l[h_�b[m�\__h�l_jiln_^�ch�

cmif[n_^�`l_mb�l[n�b_j[ni]sn_m�[h^�b[m�\__h�[mmog_^�ni�

l_jl_m_hn�mcahc`c][hn�[fn_l[ncihm�ni�nb_�]snime_f_nih*� Dh�

[^^cncih(� nb_m_�_rj_lcg_hnm�moaa_mn�nb[n�cn�cm�nb_�_``_]nm�

i`�^_]l_[m_^�nbcif�]igjioh^m�[h^�nb_cl�_``_]nm�ih�

chnl[]_ffof[l�g_n[\ifcmg�[h^�`oh]ncih[f�mnlo]nol_�nb[n�[l_�

nb_�][om_�i`�nb_m_�]b[ha_m� $-02(-14%*

Ob_�]sninirc]cns�i`�O�cm�fce_fs�ni�\_�mcgcf[l�ni�nbim_�

]cn_^�ch�nb_�fcn_l[nol_�i`�>b[jn_l�Jh_*� Ob_�gimn�jligch_hn�

i`�nb_m_�[l_�mof`bs^lsf�\ch^cha�i`�<m�ni�_htsg_m�[h^�

jlin_chm�qcnbch�nb_�]_ff�qbc]b�chbc\cn�`oh]ncih�[h^�

mnlo]nol_*� Ob_�_``_]n�i`�O�ojih�nb_�fcjic]�[]c^�jilncih�i`�

nb_�jslop[n_�^_][l\irsf[m_�_htsg_�[m�q_ff�[m�hog_liom�inb_l�

_htsg_m�i`�nb_�]_ff�cm�fce_fs�\on�ohjlip_h�\s�nb_m_�

_rj_lcg_hnm*� <fmi�nb_�g[le_^�\f_\\cha�i`�]_ff�g_g\l[h_m�

moaa_mnm�chn_l`_l_h]_�qcnb�nb_�]snime_f_nih�[m�q_ff*� <n�

nbcm�jichn(� nb_�ihfs�]igg_hn�nb[n�][h�\_�g[^_�]ih]_lhcha�nb_�

nirc]�g_]b[hcmg�i`�O�cm�nb[n�cn�cm�jli\[\fs�jl_^igch[hnfs�

chnl[]_ffof[l�mch]_�]_ff�^_[nb�]ihncho_m�[`n_l�l_gip[f�i`�D�

[h^�]ih]_hnl[ncih�i`�O�cm�gil_�cgjiln[hn�nb[h�^ol[ncih�i`�

_rjimol_*

Ob_�bsjinb_mcm�nb[n�I<>�cm�hin�nirc]�[n�bsjinb_mct_^�

^im[a_m�`il�om_�ch�^iam�b[m�\__h�mbiqh*� Ob_�nirc]�_``_]n�i`�

@?O<(� [n�bcab_l�]ih]_hnl[ncihm(�g[s�_rjf[ch�mig_�i`�nb_

/-



nirc]cns�i`�<cl\lihÄ�[m�hin_^�ch�m_]ncih�.&/&4 &� Ob_�ihfs�

mcahc`c][hn�^c``_l_h]_�\_nq__h�jichnm�cm�`il�]ih]_hnl[ncihm�

i`�@?O<�[n�nb_�t_li�f_p_f�i`�O� $j�9�*,,-%*� Ob_m_�ch^c][n_^�

hin�jlin_]ncih�\on�[�gcf^�qilm_hcha�i`�pc[\cfcns*

Ob_l_`il_(� cn�cm�l_[mih[\f_�ni�oncfct_�nb_�]igg_l]c[f

jl_j[l[ncih�i`�> 8 �`il�\inb�nb_�]_ff�]ofnol_�gi^_f�[h^�ch�

F<F@�mno^c_m*

Ob_�[^^cncih[f�]igjioh^m�jl_m_hn�ch�nb_�]igg_l]c[f�

Yl_j[l[ncihm�i`�I<>�[h^�O�b[p_�\__h�_r[gch_^(� [m�^cm]omm_^�

[\ip_7�l_mofnm�ch^c][n_�nb[n�nb_m_�mo\mn[h]_m� $@?O<�[h^�=)�

JC%� qcff�hin�ch`fo_h]_�l_mofnm�i`�`onol_�_rj_lcg_hnm*�Obcm�

jlipc^_m�nb_�[^p[hn[a_�i`�\_cha�[\f_�ni�om_�nb_�m[g_�[a_hnm�

`il�ch�F<DB@�mno^c_m�nb[n�qcff(�bij_`offs(� b[p_�jimcncp_�

]ill_f[n_m�qcnb�ch�F<F@�_rj_lcg_hnm*

/.



?@@?=NM�I@�G);=?NSF)F)=SMN?CG?�IH�NB?�

=SNINIRC=CNS�I@�NBC;=?N;LM;GC>?�CH�

GOLCH?�B?J;NIG;�%H=N=�-025&� =?FF�=OFNOL?

/*-� Cfljg\m[lagf

Dh�]b[jn_l�.(� [h�ch�F<DB@�gi^_f�`il�]sninirc]cns�q[m�

_mn[\fcmb_^*� Obcm�gi^_f�ch^c][n_^�nb[n�]sninirc]cns�i`�O�

g[s�\_�]igjf_r*� Obc[]_n[lm[gc^_(� [m�[h�[lm_hc][f�]igjioh^(�

b[m�[�p[lc_ns�i`�]sninirc]�g_]b[hcmgm*� Ob_l_`il_(� ch�

]ihmc^_lcha�jimmc\f_�jlin_]ncp_�_``_]nm�i`�I<>(� [�hog\_l�i`�

`[]nilm�b[p_�ni�\_�]ihmc^_l_^*� D`�I<>�cm�[\f_�ni�

]snijlin_]n�nb_�]_ffm(� nb_h�qb[n�jb[m_+ncg_�ch�nb_�

_rj_lcg_hn�cm�nb_�[^^cncih�i`�I<>�gimn�[^p[hn[a_iom(� [h^�biq�

qcff�p[lscha�]ih]_hnl[ncihm�i`�\inb�I<>�[h^�O�]ihnlc\on_�ni�

[hs�jlin_]ncp_�_``_]nm;

Jh_�bsjinb_mcm�q[m�nb[n�I<>�mbiof^�\_�f_[mn�

]snijlin_]ncp_�c`�[^gchcmn_l_^�[n�nb_�ncg_�i`�_rjimol_�i`�

nb_�]_ffm�ni�O*� Obcm�mbiof^�\_�nb_�][m_�c`�jl_m_h]_�i`�I<>(�

[n�nb_�ncg_�i`�_rjimol_�ni�<h(�^i_m�hin�jl_p_hn�[ff�\ch^cha�

i`�<m�ni�)NC�aliojm�i`�cgjiln[hn�]_ffof[l�gif_]of_m*

Aolnb_l(� )NC�^ihil�]igjioh^m�g[s�jf[s�[�lif_�ch�

l_p_lm[f�i`�<m�nirc]cns*� Obcm�qiof^�moaa_mn�nb[n�

^cmmi]c[ncih�i`�nb_�<m)NC�\ih^�g[s�i]]ol�^o_�ni�mcgjf_�

ech_nc]�]b_gc][f�l_[]ncihm*� Ob_�chnl[]_ffof[l�[p[cf[\cfcns

//



i`�)NC�`lig�I<>�]iof^�`[]cfcn[n_�nbcm�[]ncih�[h^�

]snijlin_]ncih�i]]ol�[`n_l�_rjimol_�ni�O*

Ach[ffs(� cn�q[m�bsjinb_mct_^�nb[n�nb_�]ihncho_^�

jl_m_h]_�i`�I<>�mbiof^�\_�gimn�\_h_`c]c[f�^olcha�nb_�jimn�O�

_rjimol_�ch]o\[ncih�j_lci^�ch�nb_�]_ff�]ofnol_�gi^_f*� Obcm�

qiof^�i]]ol�\_][om_�i`�nb_�[^p[hn[a_�i`�b[pcha�[p[cf[\f_�)NC�

^ihil�mo\mn[h]_� $I<>�[m�[�afon[nbcih_�jl_]olmil%� jl_m_hn�ni�

[mmcmn�l_]ip_ls�i`�jin_hnc[ffs��l_p_lmc\fs��chdol_^�]_ffm*�

Obcm�alioj�i`�]_ffm�qiof^�\_�nbim_�l_jl_m_hn_^�\s�Acaol_�5(�

qb_l_�nb_l_�cm�_pc^_h]_�`il�]ihncho_^�]_ff�^_[nb�`iffiqcha�

l_gip[f�i`�<m�`lig�nb_�]_ff�g_^cog*

D`�I<>�[]nm�[m�[�b_j[ni]_ffof[l�]snijlin_]n[hn�[a[chmn�

nb_�j[nbi\cifiac]�_``_]nm�i`�nbc[]_n[lm[gc^_�ch�I>O>�-025�

]_ff�]ofnol_(�qb_h�[^gchcmn_l_^�[n�]ih]_hnl[ncihm�qbc]b�[l_�

]ihmcmn_hn�qcnb�_mncg[n_^�ch�pcpi�@>A�]ih]_hnl[ncihm(� nb_h�

cn�qcff�\_�jimmc\f_�ni�jli]__^�ni�ch�F<F@�_rj_lcg_hnm*

Ob_m_�_rj_lcg_hnm�qiof^�\_�\[m_^�ojih�nb_�bcab_l�]fchc][f�

^im[a_�l[ha_�`il�O� $/*/�ga+ea%*

/*.� GYl]jaYdk�Yf\�G]l`g\k

/*.*-� Ob_�]_ff�]ofnol_�gi^_f�[h^�om_�i`�I<>�[h^�O�`il�

nb_m_�_rj_lcg_hnm�q_l_�nb_�m[g_�[m�nbim_�jl_pciomfs�

^_m]lc\_^�ch�m_]ncih�.*.�i`�nbcm�nb_mcm*� Dh�_[]b�i`�nb_�

`iffiqcha�_rj_lcg_hnm(� nqi�.0�gofncq_ff�jf[n_m�q_l_�

jl_j[l_^*� Ob_m_�q_l_�g[le_^�ni�ch^c][n_�]ihnlif�q_ffm� $jl_

/0



[h^�jimn%� [h^�]ih]_hnl[ncihm�i`�I<>�bilctihn[ffs�[h^�

nbc[]_n[lm[gc^_�p_lnc][ffs�ch�[h�ip_lf[jjcha�alc^� $Acaol_�

-3%*� Ob_�f[mn�bilctihn[f�liq�q[m�om_^�`il�nbc[]_n[lm[gc^_�

ihfs*� Nn[ncmnc][f�_p[fo[ncih�q[m�j_l`ilg_^�qcnb�[h[fsmcm�i`�

p[lc[h]_�`il�[ff�]ih]_hnl[ncihm�i`�O�[h^�I<>�[h^�qcnb�j[cl_^�

mno^_hn#m�n�n_mnm�ni�c^_hnc`s�mcahc`c][hn�^c``_l_h]_m�

\_nq__h�q_ffm� $^c``_l_hn�]ih]_hnl[ncihm�i`�I<>(� _*a*(� fch_�

ih_�jichnm�]igj[cl_^�ni�fch_�.�jichnm�[n�nb_�m[g_�

]ih]_hnl[ncihm�i`�O%� `il�_[]b�_rj_lcg_hn*� Kli\cn(� fiacn(�

fiaY(� [h^�jifshigc[f�nl[hm`ilg[ncihm�q_l_�[fmi�[jjfc_^�ni�

nb_�^[n[�ch�bij_�i`�[jjfscha�n�n_mnm�\_nq__h�mfij_m�[h^�

G>NJm�`il�^c``_l_hn�]ih]_hnl[ncihm�i`�I<>*

/*.*.� ?^^][l�g^�[gf[mjj]fl�H;=�gf�l`]�[qlglgpa[alq

g^�0�`gmj�]phgkmj]�g^�l`aY[]lYjkYea\]�af�H=N=�

-025�[]dd�[mdlmj]�^gddgo]\�Zq�.0�`gmjk�g^�

af[mZYlagf

>ih]_hnl[ncihm�]`�I<>�[n�0.*4(� -.4*0(� 0.4*0(� -.40(

0.40(� [h^�-.40,�jgif+G�q_l_�[^^_^�ni�nb_�[jjlijlc[n_�q_ffm*�

Obcm�q[m�`iffiq_^�[m�miih�[m�jimmc\f_� $[jjlircg[n_fs�-,�

gchon_m%� \s�[^gchcmnl[ncih�i`�0*/3(� -/*-,(� 0/*3(� -/-*-(� 0/3(�

[h^�-/--�+cgif+G�i`�nbc[]_n[lm[gc^_�ni�jlipc^_�`il�nb_�

ip_lf[jjcha�alc^�i`�]ih]_hnl[ncihm�`il�_[]b�mo\mn[h]_*

Kf[n_m�q_l_�[acn[n_^�g[ho[ffs�[`n_l�_[]b�[^^cncih�i`

/1
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mo\mn[h]_*� Ob_�g_^c[�q[m�[mjcl[n_^�\s�K[mn_ol�jcj_nn_�[n�

nb_�_h^�i`�nb_�0�biol�_rjimol_�ni�\inb�mo\mn[h]_m(�qcnbion�

m]l[jcha�nb_�q_ffm(� [h^�l_jf[]_^�qcnb�`l_mb�g_^c[*� <`n_l�[�

.0�biol�ch]o\[ncih�j_lci^(� ]_ffm�q_l_�m]l[j_^�`lig�nb_�

\innigm�i`�ch^cpc^o[f�q_ffm(� ]iff_]n_^(� jli]_mm_^(� [h^�

pc[\cfcns�i`�]_ffm�]iohn_^�[m�^_m]lc\_^�jl_pciomfs*

/*.*/� ?^^][l�I^�.0�`gmj�af[mZYlagf�oal`�H;=

^gddgoaf_�0�`gmj�]phgkmj]�g^�H=N=�-025�[]dd�

[mdlmj]�lg�l`aY[]lYjkYea\]

>ih]_hnl[ncihm�i`�0*/3(� -/*--(� 0/*3(� -/-*-(� 0/3(� [h^�

-/--�dogif+G�i`�nbc[]_n[lm[gc^_�q_l_�[^^_^�ni�nb_�[jjlijlc[n_�

q_ffm*� Kf[n_m�q_l_�nb_h�[acn[n_^�g[ho[ffs*� Ob_�g_^c[�q[m�

[mjcl[n_^�[n�nb_�_h^�i`�nb_�0�biol�_rjimol_�ni�O(� qcnbion�

m]l[jcha(� [h^�l_jf[]_^�qcnb�`l_mb�g_^c[*� Obcm�q[m�`iffiq_^�

\s�[^^cncih�i`�I<>�[n�]ih]_hnl[ncihm�i`�0.*4(� -.4*0(� 0.4*0(�

-.40(� 0.40(� [h^�-.40,�?>@=$;�ch�nb_�^_m]lc\_^�j[nn_lh*� Obcm�

jlipc^_^�nb_�ip_lf[jjcha�alc^�i`�]ih]_hnl[ncihm�]ihmc^_lcha�

nb_�jl_pciom�_rjimol_�ni�]ih]_hnl[ncihm�i`�O�[h^�nb_�h_q�

[^^cncih�i`�I<>*� Kf[n_m�q_l_�[a[ch�[acn[n_^�g[ho[ffs*

<`n_l�[�.0�ch]o\[ncih�j_lci^(� ]_ffm�q_l_�m]l[j_^(� ]iff_]n_^(�

jli]_mm_^(� [h^�pc[\cfcns�]iohn_^�[m�^_m]lc\_^�jl_pciomfs*

0)



7C(.*0� ?^^][l�g^�[gf[mjj]fl�]phgkmj]�g^�G=N=�-02z

[]dd�[mdlmj]�lg�H;=�Yf\�l`aY[]lYjkYea\]�^gj�0�

`gmjk�^gddgo]\�Zq�j]hdY[]e]fl�g^�H;=�\mjaf_�

.0�`gmj�af[mZYlagf�lae]

=gf[]fljYlagfk�g^�I<>�Yl�0.*4(� -.4*0(� 0.4*0(� -.40(

0.40(� [h^�-.40,�jgif+G�q_l_�[^^_^�ni�nb_�[jjlijlc[n_�q_ffm*�

Obcm�q[m�`iffiq_^�ch�-,�gchon_m�\s�[^gchcmnl[ncih�i`�0*/3(�

-/*--(� 0/*3(� -/-*-(� 0/3(� [h^�-/--�+\ngif+G�i`�nbc[]_n[lm[gc^_�

ni�jlipc^_�`il�nb_�ip_lf[jjcha�alc^�i`�]ih]_hnl[ncihm�`il�

\inb�mo\mn[h]_m*� Kf[n_m�q_l_�nb_h�[acn[n_^�g[ho[ffs*� Ob_�

g_^c[�q[m�[mjcl[n_^�[n�nb_�_h^�i`�nb_�0�biol�_rjimol_�ni�

\inb�mo\mn[h]_m(�qcnbion�m]l[jcha(� [h^�l_jf[]_^�qcnb�`l_mb�

g_^c[*� <n�nbcm�ncg_(� I<>�q[m�[a[ch�[^^_^�ni�nb_�[jjlijlc[n_�

q_ffm�[n�nb_�m[g_�]ih]_hnl[ncihm�[m�fcmn_^�[\ip_*� <`n_l�

]igjf_ncih�i`�nb_�.0�biol�ch]o\[ncih�j_lci^(� ]_ffm�q_l_�nb_h�

m]l[j_^(� ]iff_]n_^(� jli]_mm_^(� [h^�pc[\cfcns�]iohn_^�[m�

^_m]lc\_^�jl_pciomfs*� Oin[f�_rjimol_�i`�]_ffm�ni�O�q[m�0�

biolm� $_rjimol_%� [h^�ni�I<>�q[m�.4�biolm� $_rjimol_�'�

ch]o\[ncih%*

0*



/*/� L]kmdlk

/*/*-� ?^^][l�g^�[gf[mjj]fl�H;=�gf�l`]�[qlglgpa[alq

g^�0�`gmj�]phgkmj]�g^�l`aYg]l]jk]ea\]�af�H=N=�

-025�[]dd�[mdlmj]

Ob_�l_mofnm�i`�nbcm�_rj_lcg_hn�ch]fo^_�[h�[h[fsmcm�i`�

p[lc[h]_�qcnb�mcahc`c][hn�^c``_l_h]_�\_nq__h�]ih]_hnl[ncihm�

i`�I<>�[h^�O� $j�8&�,*,-%*� Dh^cpc^o[f�j[cl_^�n�n_mnm�q_l_�

j_l`ilg_^�`il�j[cl_^�^[n[�jichnm� $m[g_�]ih]_hnl[ncihm�i`�O%(�

[ff�]ih]_hnl[ncihm�i`�I<>�[h^�]igj[l_^�ni�nb_�,*,�+cgif+G�I<>�

fch_�-� $Acaol_�-4%*� Ob_�`[cfol_�i`�jli\cn�[h^�fce_�

nl[hm`ilg[ncihm�ni�nl[hm`ilg�nb_�mcagic^�]olp_�chni�[�

mnl[cabn�fch_�jl_]fo^_^�nb_�^_mcl_^�[\cfcns�i`�[jjfscha�n�

n_mnm� $]igj[lcha%� ni�G>ELN�[h^�mfij_m�`il�^c``_l_hn�

]ih]_hnl[ncihm�i`�I<>*

Pmcha�n�n_mnm(� hi�mcahc`c][hn�^c``_l_h]_m�\_nq__h�

jichnm�`il�nb_�0.*4� $j�9�*.%(� -.4*0� $j�9� *-4%(� 0.4*0� $j�9�

*,4%� +cgif+G�VI<>X�q_l_�hin_^*� Jh_�^[n[�jichn�`lig�nb_�-.4*0�

[h^�ih_�^[n[�jichn�`lig�nb_�-.40,�jgif+G�q_l_�]_hmil_^�[m�

ionfc_lm*� ?[n[�jichnm�`il�-.40(� 0.40(� [h^�-.40,�+rgif+G�i`�

I<>(� [n�jichnm�jlcil�ni�O�]ih]_hnl[ncihm�i`�-/-�jgif+G� $fia(�

0*44%(� q_l_�hin�^c``_l_hn�mn[ncmnc][ffs�`lig�nbim_�i`�nb_�

]ihnlif�]olp_�[n�,�jgif+G�I<>� $fch_�-%*� Ciq_p_l(� jichnm�

[`n_l�nb_�-/-�jgif+G�$fia(�0*44%� i`�O�q_l_�^c``_l_hn� $j�8�

,*,-%*� Obcm�ch^c][n_^�mcahc`c][hn�]snijlin_]ncp_�\_h_`cnm
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;�FafY�Map�9�
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,*,�%M>IC+F�g^�H;=
0.*4� hegd+F�g^�H;=�
)�-.4*0�hegd+F�g^�H;=
v�0.4*0�dYfgb$*+F�g^�H;=
v�-.40�hegd+F�g^�H;=�
0.40�&bfgd+F�g^�H;=
y�-.40,�hegd+F�g^�H;=

40



i`�bcab_l�]ih]_hnl[ncihm�i`�I<>�[a[chmn�nb_�nirc]cns�i`�

bcab_l�]ih]_hnl[ncihm�i`�O*� H[rcg[f�]snijlin_]ncp_�\_h_`cnm�

`il�I<>�q_l_�hin_^�[n�-.40(� 0.40(� [h^�-.40,�$ogif+G�i`�I<>*

/*/*.� ?^^][l�I^�.0�`gmj�af[mZYlagf�oal`�G;=

^gddgoaf_�0�`gmj�]aWgkmj]�g^�H=N=�-025�[]dd�

[mdlmj]�lg�l`aY[]lYjkYea\]

Ob_�l_mofnm�i`�nbcm�_rj_lcg_hn�q_l_�_p[fo[n_^�\s�

[h[fsmcm�i`�p[lc[h]_�qcnb�mcahc`c][hn�^c``_l_h]_�\_nq__h�

]ih]_hnl[ncihm�i`�I<>�[h^�O� $j�8�,*,-%*� Dh^cpc^o[f�j[cl_^�n�

n_mnm�q_l_�j_l`ilg_^�`il�[ff�^[n[�jichnm�ih�[ff�fch_m�

$p[lscha�]ih]_hnl[ncihm�i`�I<>%� `il�m[g_�]ih]_hnl[ncihm�i`�O�

]igj[l_^�ni�nb_�jichnm�ih�nb_�,*,�dcngif+G�I<>�fch_�-� $Acaol_�

-5%*� Ob_�`[cfol_�i`�jli\cn�[h^�fce_�nl[hm`ilg[ncihm�ni�

nl[hm`ilg�mcagic^�]olp_m�ni�mnl[cabn�fch_m�jl_]fo^_^�nb_�

^_mcl_^�[\cfcns�ni�]igj[l_�G>NJm�[h^�mfij_m�\_nq__h�p[lscha�

]ih]_hnl[ncihm�i`�I<>*

Klcil�ni�[�]ih]_hnl[ncih�i`�-/*--�jgif+G�i`�O� $Gia(�

.*10%� [n�nb_�,*,�jgif+G�I<>(� hi�mcahc`c][hn�^c``_l_h]_m�q_l_�

hin_^�`il�jichnm�`lig�fch_m�i`�0.*4(� 0.4*0(� -.40(� 0.40�

%cgif+G*� >ih]_hnl[ncihm�i`�-.4*0�[h^�-.40,�Ygif+G�i`�I<>�

q_l_�mcahc`c][hnfs�^c``_l_hn� $j�8�,*,-%*� <`n_l�nb_�0/*3�

 gif+G�i`�O�jichn�[ff�jichnm�ih�[ff�fch_m�q_l_�mcahc`c][hnfs�

^c``_l_hn� $j�8�,*,-%� _r]_jn�nb_�f[mn�jichn�i`�0.*4�dogif+G�

$I<>%*� H[rcg[f�]snijlin_]ncp_�\_h_`cnm�`il�I<>�q_l_�hin_^

0-
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0/3 -/--

@d_mj'�-5*�<̂ d̂g]l�gu�H)Y]glqd)F)]qklgdfg�gf�l`]�[qlglgpa[alq
g^�l`d][]lYjk]ed\]�o`]f�[mdlmj]\�oal`�H=N=�-025�[]dd�
[mdlmj]�^gj�.0�`gmjk�%af[mZYlagf&�Y^l]j�Y�0�`gmj�
]phgkmj]�lg�l`aY[]lYjkYea\]

I Faf] gf]� 
N Faf] Nog�Ä
Ç Faf] N`j]]
I Faf] @gmj�6
k Faf] @an]�:
Å Faf] Map�e
; Faf] M]n]f

,*,�s<<I-+F�g^�H;=
0.*4� hegd+F�g^�H;=�
 �-.4*0�hegd+F�I^�H;=
v�0.4*0�&4<I-+F�g^�H;=
v�-.40�hegd+F�g^�H;=�
0.40�hegd+F�g^�H;=
 �-.40,�%M<gd+F�g^�H;=
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[n�-.40�[h^�0.40�jgif+G*� Ob_m_�l_mofnm�ch^c][n_^�g[le_^�

]snijlin_]ncih�\s�I<>�ch�nb_�jimn�O�_rjimol_�j_lci^*

/'/*/� ?^^][l�g^�[gf[mjj]fl�]phgkmj]�g^�G=N=�C0̂ a5

[]dd�[mdlmj]�lg�G;=�Yf\�l`aY[]lYj]Yea\]�^gj�0�

`gmjk�^gddgo]\�Zq�j]hdY[]e]fl�g^�G;=�\mjaf_�

.0�`gmj�af[mZYlagf�lae]

Ob_�l_mofnm�i`�nbcm�_rj_lcg_hn�ch]fo^_^�[h�[h[fsmcm�i`�

p[lc[h]_�qcnb�mcahc`c][hn�^c``_l_h]_�\_nq__h�]ih]_hnl[ncihm�

i`�I<>�[h^�O� $j�9�,*,,,-%*� Dh^cpc^o[f�j[cl_^�n�n_mnm�q_l_�

j_l`ilg_^�`il�[ff�^[n[�jichnm�ih�[ff�fch_m� $p[lscha�

]ih]_hnl[ncihm�i`�I<>%� `il�nb_�m[g_�]ih]_hnl[ncihm�i`�O�

]igj[l_^�ni�nb_�,*,�dnngif+G�I<>�$Acaol_�.,%*� Ob_�`[cfol_�i`�

jli\cn�[h^�fce_�nl[hm`ilg[ncihm�ni�nl[hm`ilg�nb_�mcagic^�

]olp_m�ni�mnl[cabn�fch_m�jl_]fo^_^�nb_�[\cfcns�ni�]igj[l_�

G>NJm�[h^�mfij_m�i`�fch_m�`il�^c``_l_hn�]ih]_hnl[ncihm�i`�

I<>�\s�n�n_mnm*

Ob_�-.(40,�jgif+G�i`�I<>�l_mofn_^�ch�-,,!�]_ff�^_[nb�ch�

nbcm�_rj_lcg_hn�qb_l_�nb_�I<>�q[m�jl_m_hn�nb_�`off�.4�biolm*�

<m�q_ff(� mcahc`c][hn�ch]l_[m_m�ch�nb_�[^domn_^�!�^_[^�]iohnm�

q_l_�hin_^�`il�-.4*0�[h^�0.40�jgif+G�$j�9�,*,,-%� [m�]igj[l_^�

ni�,*,�jgif+G�I<>� $]ihnlif%*� Ciq_p_l(� g[rcg[f�

]snijlin_]ncp_�\_h_`cnm�`il�I<>�q_l_�hin_^�\s�fch_m�`il

0.4*0�[h^�-.40�jgif+G�$j�9�,(,,,-%*� <h^(� nb_l_�q[m

0/
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g^�l`ae[]lepeeea\e�o`gY�G=N=�-025�[gdd�[mdlmjg�gjg�
[gf[mjjgfldq�gphgkg\�lg�H?=�Yf\�N�^gj�0�`gmj!�Yf\�
af[mZYlg\�oal`�H?=�Ydgfg�^gj�Yf�Y\\alagfYd�.0�`gmjk

Ä�Fafg�gfg�9,*,�hegd+F�g^�H?=�
g�Fafg�Nog�|�0.*4�qkYgd+F�g^�H?=�
Ç�Fafg�N`jgg�y�-.4*0�hkegd+F�g^�H?=�
g�Fafg�@gmj�v�0.4*0�hegd+F�g^�H?=�
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mcahc`c][hn�jlin_]ncih�`il�nb_�0.40�dogic+G�i`�C<>�fch_�[n�

nb_�0/3�[h^�-/--�Ygif+G�i`�O�jichnm� $j�9�,*,0%*

/*0� ?cm]ommcih

<ff�nbl__�_rj_lcg_hnm�^_gihmnl[n_^�g[le_^�

]snijlin_]ncp_�\_h_`cn�i`�I<>�[a[chmn�nb_�]sninirc]�_``_]nm�

i`�O�ch�nb_�I>O>�-025�golch_�b_j[nig[�ch�F<DB@�]_ff�]ofnol_�

gi^_f*

Ob_�ijncg[f�]snijlin_]ncp_�]ih]_hnl[ncih�i`�I<>�p[lc_^�

qcnbch�/� fia�]ih]_hnl[ncihm� $VDS�[h^�fJSX� `lig�O[\f_�DDD%�

\_nq__h�nb_�nbl__�_rj_lcg_hnm*� Obcm�cm�p_ls�cgjiln[hn�mch]_�

nbcm�l[ha_�qcff�[ffiq�oncfct[ncih�i`�[]]_jn_^�]ih]_hnl[ncihm�

i`�I<>�[h^�O� ch�F<F@�ch�^iam�[m�^cm]omm_^�ch�nb_�bsjinb_mcm�

[n�nb_�_h^�i`�]b[jn_l�ih_*

Rcnb�I<>�jl_m_hn�`il�nb_�`iol�biol�_rjimol_�ihfs(� nb_�

ijncg[f�]ih]_hnl[ncih�q[m�-.40,�Ygif+G*� ?olcha�.0�biol�jimn�

_rjimol_�ch]o\[ncih�qcnb�I<>(� [�fiq_l�]ih]_hnl[ncih�i`�0.40�

jgif+G�i`�I<>�[jj_[l_^�ni�\_�ijncg[f*� <h^(� qcnb�I<>�jl_m_hn�

jlcil�ni�_rjimol_�ni�O(� [h^�nblioabion�nb_�.4�biolm�i`�nb_�

_rj_lcg_hn(� nb_�ijncg[f�]snijlin_]ncih�i]]oll_^(� ih]_�[a[ch(�

[n�fiq_l�]ih]_hnl[ncihm�i`�-.40�il�0.4*0�jgif+G�i`�I<>�

$Acaol_�.,%*

Ob_�l_mofnm�ch^c][n_�nb[n�nb_�fiha_l�nb_�_rjimol_�i`�

I<>�ni�]_ff�]ofnol_m�nb_�gil_�fce_fs�cn�cm�`il�cnm_f`�ni�\_�

]sninirc]*� Ob_�l_[mihm�`il�nb_�]sninirc]cns�i`�I<>�g[s

01



Dh]fo^_�[fn_l[ncihm�ch�]_ffof[l�g_n[\ifcmg�nb[n�[l_�

mo\mnl[n_+jli^o]n�l_f[n_^�[h^�hin�c^_hnc`c_^(� _*a*(�

]igj_ncncih�`il�mof`bs^lsf�aliojm�i`�]_ffof[l�_htsg_m�qbc]b�

[l_�^_nlcg_hn[f�ihfs�[]�]_ln[ch�f_p_fm� $-.4*0�jgif+G�I<>%*�

Obcm�b[m�\__h�l_jiln_^�[h^�f_`n�oh_rjf[ch_^�\s�C[s_m(� _n�[f�

-542� $-12%*� ?cl_]n�[fn_l[ncihm�ni�nb_�g_^c[�qbc]b�_r]__^�

nb_�\o``_lcha�][j[]cns�il�imgif[fcns�`il�g[chn_h[h]_�i`�

big_imn[mcm�i`�nb_�]_ffm� $-.40,�+rgif+G�i`�I<>%� [l_�inb_l�

g_]b[hcmgm�qbc]b�[l_�jimmc\f_�][om_m�i`�I<>�]sninirc]cns*

Obc[]_n[lm[gc^_(� [m�mn[n_^�ch�]b[jn_l�ih_(� b[m�hog_liom�

jin_hnc[f�g_]b[hcmgm�i`�nirc]cns�ch]fo^cha�_htsg_�

chbc\cncih(� chn_l`_l_h]_�qcnb�[_li\c]�l_mjcl[ncih(� [h^�

jin_hnc[f�[fn_l[ncihm�ni�chnl[]_ffof[l�mnlo]nol_*� Obcm�b[m�

\__h�^cl_]nfs�m__h�qcnb�nb_�chn_l`_l_h]_�i`�nbcif�g_n[\ifcmg�

ch�l[n�b_j[ni]sn_m�omcha�nbcif�chbc\cnilm� $-12%*

Ob_�l_f[ncihmbcj�i`�I<>�[h^�nbc[]_n[lm[gc^_� $<m%� g[s�

nb_l_`il_�oh^_lai�gofncjf_�]igjf_rcnc_m�i`�ech_nc]�l_[]ncihm�

\[m_^�ojih�]ih]_hnl[ncih�ech_nc]m(�g_^c[�il�chnl[]_ffof[l�jC�

ch`fo_h]_m�ih�jF[�_htsg_�ech_nc]m(�qbc]b�jlin_chm+_htsg_m�

[l_�gimn�chn_l`_l_^�qcnb�[n�qb[n�]ih]_hnl[ncihm(� [h^�

p[lc[\cfcns�\_nq__h�_rj_lcg_hnm�`il�nb_�l_f[ncp_�^_al__�i`�

fia�jb[m_�i`�]_ff�aliqnb�p_lmom�jf[n_[o�jb[m_m�i`�aliqnb�

$13(33(-,0(-,5(-./(-.4(-/-(-/0(-/3(-01(-04(-12(-14(-15%*

1(



0*� CH@FO?H=?�I@�H);=?NSF)F)=S4N?CH?�;H>�>?MNLIM<�

IH�NB?�??@;NINIRC=�?@@?=NM�I@�NBC;=?N;LM;GC>?�

CH�NB?�>IA

0*-� Cfljg\m[lagf

0*-*-� H;=�Yk�Y�[qlghjglY[lYfl�Y_Yafkl�N

Ob_�l_mofnm�i`�nb_�jl_pciom�_rj_lcg_hnm�<?�F<DB@�

ch^c][n_^�]f_[lfs�nb[n�I<>�]iof^�jlin_]n�[a[chmn�nb_�

]sninirc]�_``_]nm�i`�O*� Obcm�^[n[�cm�mojjiln_^�\s�

fcn_l[nol_�qbc]b�l_jilnm(� <?�F<F@"� nb[n�I<>�][h�\_�

]snijlin_]ncp_�[a[chmn�nb_�b_j[ninirc]�_``_]nm�i`�inb_l�

]igjioh^m�mo]b�[m�[]_nigchijb_h� $--/(-.3(-.4%*� Ob_l_`il_�

mno^c_m�q_l_�]ih^o]n_^�<?�F<F@�ni�^_n_lgch_�c̀ �[�]ill_f[ncih�

]iof^�\_�_mn[\fcmb_^*

0*-*.� >]pljgk]�Yk�Y�[qlghjglY[lYfl�Y_Yafkl�N

?_rnlim_�q[m�]bim_h�[m�[�m_]ih^�mo\mn[h]_�ni�\_�

chp_mnca[n_^*� Dn�b[m�\__h�moaa_mn_^�\_][om_�i`�cnm�a_h_l[f�

]snijlin_]ncp_�[\cfcns�qcnb�l_a[l^m�ni�hog_liom�hih)mj_]c`c]�

]_ff�mnl_mmilm� $4,(4-(-,-(---%*� <^gchcmnl[ncih�i`�^_rnlim_�

b[m�\__h�mbiqh�ni�mj[l_�b_j[ni]_ffof[l�afs]ia_h�mnil_m�\s

1)



mncgof[ncih�i`�jiln[f�l_f_[m_�i`�chmofch�[h^�b_j[nc]�

afs]ia_h_mcm� $cff%*� Obcm�afs]ia_h�cm�nbioabn�ni�[]n�[m�[�

�mche��`il�`l__�l[^c][fm�a_h_l[n_^�\s�l_f_[m_�i`�`l__�

_f_]nlihm�`lig�cgj[cl_^�chnl[]_ffof[l�[h^�gihi)irc^[m_�

g_n[\ifc]�l_[]ncihm� $-2,%*� <h�_r]_mm�i`�afs]ia_h�g[s�[fmi�

mojjiln�]ihncho_^�[_li\c]�l_mjcl[ncih�i`�nb_�]_ff�pc[�nb_�

Fl_\#m�]s]f_� $---%*

0*-*/� Lo[hnc`c][ncih�i`�b_j[ninirc]cns�<?�F<F@

Iog_liom�nl[^cncih[f�g_nbi^m�i`�[mm_mmcha�<?�F<F@�

b_j[ni]_ffof[l�^[g[a_�b[p_�\__h�oncfct_^7� Ob_�gihcnilcha�i`�

m_log�b_j[nc]�_htsg_m� $\inb�f_[e[a_(� _*a*(� <GO(� [h^�

ch^o]c\f_(� _*a*(� m_log�[fe[fch_�jbimjb[n[m_%7�g_n[\ifcmg�[h^�

_fcgch[ncih�i`�mo\mn[h]_m� $\cf_�[]c^m(� [f\ogch(� ol_[(�

ila[hc]�[hcihm(� \cfclo\ch%7�alimm(� fcabn(� [h^�

ofnl[mnlo]nol[f�j[nbifiac]�[fn_l[ncihm7�[h^�^_n_lgch[ncih�i`�

f_nb[f�^im_� $G?dY%� ]olp_m�b[p_�[ff�\__h�^_m]lc\_^�

$-2-(-2.(-2/%*

Dn�q[m�[fmi�[�joljim_�i`�nbcm�_rj_lcg_hn�ni�oncfct_�

m_ko_hnc[f�j_l]on[h_iom�fcp_l�\cijmc_m�^olcha�[�nirc]ifiac]�

nlc[f*� Obcm�_rj_lcg_hn�qiof^�nb_l_`il_�\_�[�molpcp[f�ih_*�

Obcm�cm�ch�[]]il^[h]_�qcnb�]oll_hn�^_mcl_m�`il�l_^o]ncih�ch�

om_�i`�f[\il[nils�[hcg[fm*� C_j[nc]�\cijms�cm�i`n_h�nb_�

gimn�_``_]ncp_�^c[ahimnc]�n_mn�[p[cf[\f_�ni�c^_hnc`s�nb_�

][om_�[h^�bcmnifiac]�j[nn_lh�i`�b_j[nc]�^cm_[m_�[h^�chdols

1*



$-2-(-20(-21(-22%*� K_l]on[h_iom�b_j[nc]�\cijmc_m�[l_�

j_l`ilg_^�ch�bog[hm�qcnbion�a_h_l[f�[h_mnb_mc[�il�m_^[ncih(�

\on�qcnb�nb_�om_�i`�fi][f�[h_mnb_mc[�ihfs*� K_l]on[h_iom)�

nl[hm[\^igch[f�h__^f_�\cijms�n_]bhcko_m�b[p_�\__h�jl_pciomfs�

l_]igg_h^_^�ch�nb_�p_n_lch[ls�fcn_l[nol_*� Obcm�b[m�\__h�

oncfct_^�jlcg[lcfs�ch�]fchc][f�][m_m�qcnb�hilg[f�jf[n_f_n�

]iohn�[h^�hilg[f�]i[aof[ncih�`oh]ncih(� `il�qbc]b�^c``om_�

b_j[nc]�^cm_[m_�[h^�[�hilg[f)ni)_hf[la_^�b_j[nc]�g[mm�[l_�

mnlihafs�momj_]n_^�il�b[p_�\__h�_rj_lcg_hn[ffs�ch^o]_^*�

G[j[lim]ijs(� f[j[linigs(� [h^�ofnl[mihial[jbs)aoc^_^�b_j[nc]�

\cijms�[l_�l_]igg_h^_^�ch�][m_m�hin�`of`cffcha�nb_m_�

]lcn_lc[� $-2-(-20(-22%*

D`�nb_�f_mcihm�]l_[n_^�\s�b_j[ninirc][hnm�][h�\_�

c^_hnc`c_^�\s�alimm�il�fcabn�gc]lim]ijc]�j[nbifiac][f�

_p[fo[ncih(� nb_h�giljbig_nlc]�il�mcgjf_�^_m]lcjncp_�m]ilcha�

msmn_gm�[l_�[jjlijlc[n_�`il�\cijms�m[gjf_m� $-23%*�

Hiljbig_nlc]�ko[hnc`c][ncih�pc[�]igjon_l+pc^_i�[mmcmn_^�

g_[mol_g_hnm�q[m�]ihmc^_l_^�`il�nbcm�jlid_]n*� =_][om_�i`�

nb_�mg[ff�mct_�i`�\cijms�g[n_lc[f� $h__^f_�\cijms%� $-2/%(� cn�

q[m�^_]c^_^�nb[n�[�nl[^cncih[f�m]ilcha�msmn_g�`il�[mm_mmg_hn�

i`�giljbifiac]�b_j[ni]_ffof[l�^[g[a_�qiof^�\_�[jjlijlc[n_*�

<^^cncih[f�^[n[�]ihmcmncha�i`�m_log�]b_gcmnlc_m�[h^�

b_gial[gm�q_l_�]iff_]n_^�`il�[h[fsmcm�ch^_j_h^_hnfs�il�ch�

]ill_f[ncih�qcnb�\cijms�^[n[*

1+



0*-*0� Bqhgl`]kak

Ob_�bsjinb_mcm�i`�nbcm�_rj_lcg_hn�q[m�nb[n�I<>�[h^�

^_rnlim_�qiof^�\_�b_j[ni]_ffof[l�]snijlin_]n[hnm�[a[chmn�nb_�

_``_]nm�i`�nbc[]_n[lm[gc^_�ch�nb_�^ia(� [h^�nb[n�m_ko_hnc[f�

j_l]on[h_iom�nl[hm[\^igch[f�b_j[nc]�h__^f_�\cijmc_m�]iof^�\_�

om_^�ch�[�molpcp[f�_rj_lcg_hn�ni�[mm_mm�^c``om_�nirc]�

b_j[nc]�^[g[a_*

0*.� GYl]jaYdk�Yf\�G]l`g\k

0*.*-� >g_k�mk]\�^gj�af�nang�klm\a]k

Oq_hns)`iol�^iam� $D=�gcr_^�\l__^�[h^�2�\_[af_m%� q_l_�

i\n[ch_^�`lig�]igg_l]c[f�miol]_m*� Ob_l_�q_l_�5�g[f_m�[h^�-1�

`_g[f_m�q_cabcha�\_nq__h�-,�[h^�.0�ea*� Ciomcha�[h^�[ff�

jli]_^ol_m�j_l`ilg_^�ih�nb_�^iam�]igjfc_^�qcnb�nb_�

aoc^_fch_m�i`�nb_�<hcg[f�>[l_�>iggcnn__(� Phcp_lmcns�i`�

Klch]_�@^q[l^�Dmf[h^�[h^�nbim_�i`�nb_�>[h[^c[h�>ioh]cf�ih�

<hcg[f�>[l_�Boc^_�ni�nb_�>[l_�[h^�Pm_�i`�@rj_lcg_hn[f�

<hcg[fm*� Ob_�^iam�q_l_�biom_^�`il�[�gchcgog�i`�.-�^[sm�

jlcil�ni�]igg_h]cha�_rj_lcg_hn[f�jli]_^ol_m�[h^�/�\fii^�

m[gjf_m�q_l_�^l[qh�`lig�doaof[l�p_chm�[n�3)^[s�chn_lp[fm�ni�

[]]fcg[n_�nb_g�ni�nb_�`onol_�jli]_^ol_m*

1,



0*.*.� MYehdaf_�Jjg[]\mj]k�^gj�]ph]jae]flYd�\g_k

Ob_�^[s�i`�nb_�`clmn�\cijms�jli]_^ol_� $3.�biolm�jlcil�

ni�nl_[ng_hn%(� [�]igjf_n_�\fii^�]iohn� $b_gial[g!"� jf[n_f_n�

]iohn(� m_log�]b_gc][f�[h[fsmcm(� [h^�[]ncp[n_^�]finncha�ncg_�

q_l_�j_l`ilg_^*� C_gial[gm�[h^�m_log�]b_gc][f�[h[fsm_m�q_l_�

j_l`ilg_^�\s�nb_�<Q>�?c[ahimnc]�G[\il[nils� $<Q>)PK@D(�

>b[lfinn_niqh(� K@D(� >[h[^[%*� Ob_m_�n_mnm�ch]fo^_^�<GO(� <GK(�

\cfclo\ch(� \fii^�afo]im_(� [f\ogch(� ol_[(� ]l_[nchch_(�

_f_]nlifsn_m(� nin[f�jlin_ch�[h^�BBO*� <]ncp[n_^�]finncha�

ncg_m�q_l_�j_l`ilg_^�\s�nb_�ij_l[nil�jlcil�ni�\cijms�

$C_gi]blih�0,,(� Dhn_lh[ncih[f�O_]bhc^sh_�>ilj*(� [h^�><NDJ�

>_fcn_(� C_gi]blih�=fii^�>i[aof[ncih�Oo\_m(� @^cmih(� I_q�

E_lm_s(� PN<%*� N[gjf_m�q_l_�i\n[ch_^�`lig�_[]b�^ia�\_`il_�

[hs�^loam�q_l_�[^gchcmn_l_^*�Ob_�i\n[ch_^�p[fo_m�q_l_�ch�

hilg[f�l_`_l_h]_�l[ha_m�`il�nb_�f[\il[nils*

?iam�q_l_�l[h^igfs�[mmcah_^�ni�ih_�i`�/�aliojm*

Ciq_p_l(� _[]b�alioj�oh^_lq_hn�nb_�_rj_lcg_hn�[m�[�alioj�

qcnbion�\fch^cha�ni�nb_�ij_l[nil*� <ff�\cijms�m[gjf_m�q_l_�

]i^_^� $\fch^_^%(� mi�[m�ni�jl_]fo^_�\c[m�ojih�bcmnij[nbifiac]�

_r[gch[ncih*� <ff�jl_nl_[ng_hnm� $m[fch_(� I<>(� il�^_rnlim_%�

q_l_�acp_h�-1�gchon_m�\_`il_�_[]b�chd_]ncih�i`�

nbc[]_n[lm[gc^_*

Obc[]_n[lm[gc^_�q[m�acp_h�ni�[ff�aliojm�chnl[p_hiomfs�

[n�/*/�ga+ea�[n�3�<H�[h^�/�KH�`il�.�^[sm*� =fii^�n_mnm�q_l_�

l_j_[n_^�_[]b�^[s�^olcha�[h^�`il�.�^[sm�[`n_l�nb_

1-



nl_[ng_hnm*� Ob_�m_]ih^�b_j[nc]�\cijms�m[gjf_�q[m�i\n[ch_^�

`lig�_[]b�^ia�.0�biolm�[`n_l�nb_�f[mn�nl_[ng_hn*

0*.*.*-� NjYfkYZ\geafYd�h]j[mlYf]gmk�`]hYla[�Zaghkq�

l][`faim]

Ob_�j_l]on[h_iom)nl[hm[\^igch[f�\cijms�jli]_^ol_�q[m�

gi^c`c_^�`lig�l_jiln_^�n_]bhcko_m� $-2-(-20%*� Aii^�q[m�

qcnbb_f^�`lig�nb_�^iam�`il�-.�biolm�jlcil�ni�_[]b�jli]_^ol_*�

>b_gc][f�l_mnl[chn�]ihmcmn_^�i`�[]_nsfjlig[tch_�,*.1�ni�,*1,�

ga+ea�acp_h�il[ffs�2,�gchon_m�jlcil�ni�DQ�[^gchcmnl[ncih�i`�

.!�mifoncih�i`�nbc[gsf[f(�qbc]b�q[m�[^gchcmn_l_^�ni�[nn[ch�[�

fcabn�molac][f�f_p_f�i`�[h_mnb_mc[*� Obcm�q[m�[mm_mm_^�ih�

nb_�\[mcm�i`�mocn[\f_�]_hnl[f�h_lpiom�msmn_g�^_jl_mmcih�`il�

nb_�jli]_^ol_�chpifp_^� $afi\_m�lin[n_^(� hi�qcnb^l[qf�ni�ni_�

jch]b(� hi�[fn_l[ncih�i`�][l^c[]�il�l_mjcl[nils�l[n_�ni�nb_�

mo\m_ko_hn�-�gg�ch]cmcih%*� Ob_�^iam�q_l_�jimcncih_^�[h^�

b_f^�ch�i\fcko_�^ilm[f�l_]og\_h]s�[n�[�/,�ni�01{�[haf_�qcnb�

nb_�lcabn�mc^_�niq[l^�nb_�n[\f_*� Obcm�jimcncih�q[m�]bim_h�

ni�jl_m_hn�nb_�f_`n�f[n_l[f�fcp_l�fi\_�]fim_mn�ni�nb_�

ij_l[nil�[h^�g[rcgct_�nb_�fce_fcbii^�nb[n�nb_�a[ff\f[^^_l�

qiof^�\_�ni�nb_�lcabn�i`�nb_�[\^igch[f�gc^fch_� $ch�nb_�lcabn�

b_gc[\^ig_h%*� <h�[l_[�\_nq__h�nb_�ncj�i`�nb_�rcjbic^(� nb_�

f_`n�]imn[f�[l]b�[h^�nb_�og\cfc]om�q[m�]fcjj_^�[h^�

molac][ffs�jl_j[l_^*� <�mcn_�qcnbch�nbcm�[l_[�q[m�]bim_h�`il�

j_l]on[h_iom�joh]nol_�[`n_l�^cacn[f�j[fj[ncih�`il�nb_�fcp_l

1.



g[lachm�q[m�[nn_gjn_^*� <h�c�ni�.�gg�ch]cmcih�q[m�g[^_�

nblioab�nb_�mech�ni�nb_�bsji^_lgcm*� Ob_�ncj�i`�nb_�]onncha�

\cijms�h__^f_� $Olo)>on�=cijms�I__^f_*� Ol[p_hif�G[\il[nilc_m*�

?__l`c_f^(� Dffchicm(� PN<%� q[m�jf[]_^�nblioab�nb_�mech�

ch]cmcih�[h^�[\^igch[f�gom]f_m�ni�nb_�[jjlircg[n_�f_p_f�i`�

nb_�j[lc_n[f�j_lcnih_og*� <n�nbcm�ncg_�l_mjcl[nils�gip_g_hn�

i`�nb_�^ia�q[m�[mm_mm_^�[h^�nb_�h__^f_�q[m�[^p[h]_^�ih�

chmjcl[ncih*� Ob_�^_jnb�i`�nb_�`clmn�j[mm�i`�nb_�h__^f_�q[m�

-�ni�.�]g*� D`�nbcm�mb[ffiq�[nn_gjn�q[m�ohmo]]_mm`of(� nb_h�

^__j_l�j_h_nl[ncihm�q_l_�g[^_�ni�nb_�1�]g�f_p_f*

<^p[h]_g_hn�i`�nb_�h__^f_�\s�nb_�ij_l[nil�q[m�a_hnfs�

]ihncho_^�ch�msh]blihs�qcnb�chmjcl[ncih*� Ob_�chnl[b_j[nc]�

[h^�]onncha�jb[m_m�i`�nb_�h__^f_�\cijms�q_l_�j_l`ilg_^�[n�

[jj[l_hn�j_[e�chmjcl[ncih�i`�nb_�[hcg[f*� Ob_�^cl_]ncih�i`�

h__^f_�[^p[h]_g_hn�q[m�chcnc[ffs�f_`n(� ^ilm[^�niq[l^�nb_�

p_ln_\l[f�]ifogh(� [h^�]l[hc[^*� Ob_�\cijms�h__^f_�q[m�

l_^cl_]n_^�c`�nb_�chcnc[f�[nn_gjn�q[m�ohmo]]_mm`of�[h^�ihfs�

[`n_l�nb_�h__^f_�q[m�qcnb^l[qh�ni�nb_�f_p_f�i`�nb_�[\^igch[f�

gom]f_m*� Obcm�q[m�^ih_�ni�l_^o]_�nb_�lcme�i`�b_j[nc]�

j[l_h]bsg[f�f[]_l[ncih*� N_f_]ncih�i`�nb_�[haf_�`il�

l_^cl_]ncih�i`�nb_�h__^f_�q[m�\[m_^�ih�nb_�j_l]_cp_^�

fi][ncih�i`�nb_�fcp_l(� \i^s�nsj_(� jl_pciom�n[]ncf_�m_hm[ncih�

$c*_*(� l_mcmn[h]_�i`�nb_�^c[jbl[ag�c`�nii�`[l�]l[hc[^%� [h^�

ncmmo_�l_]ip_ls� $c*_*(� `[n�`lig�nb_�`[f]c`ilg�fca[g_hn%*�

?__j)]b_mn_^�^iam�a_h_l[ffs�l_kocl_^�[�gil_�p_lnc][f�[haf_�

i`�h__^f_�[^p[h]_g_hn�[h^�^__j_l�j_h_nl[ncih*

1/



Jh]_�nb_�`clmn�\cijms�mj_]cg_h�q[m�i\n[ch_^(�nb_�m[g_�

^cl_]ncih�q[m�om_^�`il�nb_�m_]ih^�ih_*� Ob_�b_j[nc]�\cijms�

mj_]cg_hm�q_l_�a_hnfs�n_[m_^�`lig�nb_�h__^f_m�qcnb�[�jilncih�

i`�nb_�mj_]cg_h�jf[]_^�ch�`ilg[fch�[h^�[�m_]ih^�ch�.!�

afon[l[f^_bs^_*� <�-�gg�lc\\ih�i`�hcnli`ol[tih_�ichng_hn�

$Aol[]ch�Nifo\f_�?l_mmcha(�<omnch�G[\il[nilc_m�>[h[^[�Gn^*�

Eifc_nn_(�Lo_\_]%� q[m�jf[]_^�ip_l�nb_�ch]cmcih*� Ob_�^iam�

q_l_�jimcncih_^�ch�mn_lh[f�l_]og\_h]s�mi�[m�ni�jf[]_�nb_�

q_cabn�i`�nb_�fcp_l�[h^�[\^ig_h�ip_l�nb_�\cijms�mcn_*� Ob_�

^iam�q_l_�l_nolh_^�ni�nb_cl�][a_m�qb_h�nb_s�q_l_�[\f_�ni�

mn[h^*� @[]b�^ia�oh^_lq_hn�nb_�^_m]lc\_^�\cijms�jli]_^ol_�

nqc]_�^olcha�nb_�_rj_lcg_hn[f�jlini]if*� Ob_�`clmn�j[cl�i`�

\cijms�mj_]cg_hm�m_lp_^�[m�[�]ihnlif(� [h^�nb_�m_]ih^�m_n�q[m�

]iff_]n_^�`cp_�^[sm�f[n_l� $c_(� .0�biolm�[`n_l�nb_�f[mn�^im_�

i`�nbc[]_n[lm[gc^_%*

C_[ln�l[n_(� l_mjcl[nils�l[n_(�go]iom�g_g\l[h_�]ifil(�

[h^�il[f�go]iom�g_g\l[h_�][jcff[ls�j_l`omcih� $[m�[mm_mm_^�

pcmo[ffs�`iffiqcha�^cacn[f�jl_mmol_%� q_l_�gihcnil_^�`il�_[]b�

^ia�[n�-,�gchon_�chn_lp[fm�`il�nb_�`clmn�biol�`iffiqcha�nb_�

jli]_^ol_�ch�il^_l�ni�^_n_]n�]fchc][ffs�mcahc`c][hn�]b[ha_m*�

<ff�^iam�q_l_�i\m_lp_^�^[cfs�ch�nb_cl�e_hh_f�`il�`iol�q__em�

[`n_l�\cijms*
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0*.*/� MlYlakla[Yd�e]l`g\k

?[n[� $^c``_l_h]_�\_nq__h�jl_�[h^�jimn�\cijms�m]il_m(�

jimn�\cijms�m]il_m(� [m�q_ff�[m�]fchc][f�j[nbifiac]�p[fo_m%�

q_l_�_p[fo[n_^�omcha�ih_)q[s�[h[fsmcm�i`�p[lc[h]_� $<IJQ<%(�

Oqi�N[gjf_�n�n_mnm�V=ih`_llihcX�\inb�jiif_^�[h^�hih)jiif_^(�

[h^�I_qg[h)F_ofm�n�n_mnm*� =cijms�m]il_�^c``_l_h]_m� $jl_�)�

jimn%(� jimn�\cijms�m]il_m(� [h^�mog�<GO�$`lig�,(� .0(� 04(� [h^�

3.�biolm%� [h^�3.)biol�<GO�p[fo_m�q_l_�l[he�]ill_f[n_^�

$Nj_[lg[h�l[he�]ill_f[ncih%� $Hchcn[\�3*,(Hchcn[\�Dh]*(� Nn[n_�

>iff_a_(� K_hhsmfp[hc[(� PN<%� $=H?K%� $K>N%� $Kb[lg[]ifiac]�
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mfc^_m�q[m�j_l`ilg_^�[`n_l�m]ilcha�q[m�]igjf_n_^*� Ob_�

[^p[hn[a_�i`�K<N�mn[chcha�q[m�nb_�g[le_^�^_gihmnl[ncih�i`�

afs]ia_h�^_jf_ncih�[h^�_pc^_h]_�i`�bs^lijc]�^_a_h_l[ncih�

hin_^�ch�nbim_�[l_[m�[fl_[^s�[mm_mm_^�[m�\_cha�h_]linc]�[h^�

ch`f[g_^�qcnb�C�"�@�mn[chm� $Acaol_m�./�[h^�.0%*

<h[fsmcm�i`�p[lc[h]_�`il�nb_�nbl__�aliojm(� [h[fstcha�

\inb�\cijms�m]il_�^c``_l_h]_m�[h^�nb_h�jimn�\cijms�m]il_m�

[fih_(� ch^c][n_^�mcahc`c][hn�^c``_l_h]_�\_nq__h�aliojm� $j�8�

,*,-�`il�^c``_l_h]_�\_nq__h�jl_�[h^�jimn�m]il_m�[h^�j�9

,*,,/�`il�jimn�\cijms�m]il_m%*� Oqi�m[gjf_�n�n_mnm�q_l_�nb_h�

j_l`ilg_^�ih�nb_�jimn�\cijms�p[fo_m�ni�c^_hnc`s�qb_l_�nb_�

mcahc`c][h]_�q[m*� Ob_m_�jli]_^ol_m�q_l_�j_l`ilg_^�qcnb�\inb�

jiif_^�mn[h^[l^�^_pc[ncih� $[mmogcha�[�]igj[l[ncp_�mn[h^[l^�

^_pc[ncih�\_nq__h�aliojm%� [h^�nb_h�qcnbion�jiifcha� $mch]_�

^c``_l_h]_m�`il�p[fo_m�i`�nb_�mn[h^[l^�^_pc[ncihm�[jj_[l_^�

f[la_%� $K>N(� Hchcn[\�3*,%*

N[fch_�p_lmom�^_rnlim_�q[m�hin�mcahc`c][hnfs�^c``_l_hn�

$j�9�,*-.%*� N[fch_�p_lmom�I<>�q[m�mcahc`c][hnfs�^c``_l_hn�

$j�9�,*,/2%� qcnb�l_mofnm�mbiqcha�fiq_l�m]il_m*

)),
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ha][]e]Yd�Yf\�]Yjdq�Zja\_af_�f][jgkak� =B#?7�
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?_rnlim_�p_lmom�I<>�q[m�bcabfs�mcahc`c][hn� $j�9�g*gggd&� qcnb�

^_rnlim_�qilm_�[h^�I<>�cgjlip_^*

?o_�ni�qc^_�p[lc[h]_�qcnbch�aliojm(�nb_�H[hh)Rbcnh_s�

n_mn�q[m�j_l`ilg_^�ch�il^_l�ni�_p[fo[n_�`il�mcahc`c][hn�

^c``_l_h]_m�i`�nb_�g_^c[h�p[fo_m�i`�nb_�jimn�\cijms�p[fo_m�

$[m�]igj[l_^�ni�nb_�g_[hm�[m�om_^�ch�<IJQ<%� [m�[�hih)�

j[l[g_nlc]�n_mn*� Pncfctcha�nb_�g_^c[h�p[fo_m�qiof^�l_^o]_�

nb_�_``_]n�i`�[�`_q�ionfc_lm�i`�^[n[*� M_mofnm�i`�nbcm�

m_lc_m�i`�nqi�m[gjf_�]igj[l[ncp_�n_mnm�l_d_]n_^�[�[m�:� *,1�

`il�]igj[lcmih�i`�m[fch_�p_lmom�^_rnlim_�[h^�m[fch_�p_lmom�

I<>*� Ciq_p_l(� 7�q[m�8�,*,,.1�`il�^_rnlim_�p_lmom�I<>�[h^�

b_h]_�mcahc`c][hn� $Hchcn[\�3*,%*

Nj_[lg[h�l[he�]ill_f[ncih�l_mofnm�[l_�moaa_mncp_�i`�[�

mnliha�jimcncp_�]ill_f[ncih�\_nq__h�ch`f[gg[ncih�[h^�

h_]limcm�m]il_m� $l�9�,*50%*� >igj[lcmihm�i`�ch`f[gg[ncih�

m]il_m�\_nq__h�aliojm(� \s�<IJQ<(�q_l_�mcgcf[l�ni�nbim_�`il�

h_]limcm�m]il_m� $j�9�,*,,.%*� Dh`f[gg[ncih(� ch`f[gg[ncih�'�

h_]limcm(� [h^�ch`f[gg[ncih�'�h_]limcm�'�mog�<GO�q_l_�[fmi�

_r[gch_^�\on�`ioh^�ni�\_�i`�hi�[^^cncih[f�\_h_`cn*

Nn[ncmnc][f�[h[fsmcm�i`�`i][f�[aal_a[n_m�[h^�\cfc[ls�

^o]nof_�bsj_ljf[mc[�q[m�hin�mcahc`c][hn�\s�<IJQ<�\_nq__h�[h^�

qcnbch�aliojm� $jl_�[h^�jimn�nl_[ng_hn%� `il�\cijmc_m�i`�[ff�

aliojm*� Ob_l_`il_(� nb_m_�]lcn_lc[�q_l_�hin�]ihmc^_l_^�

`olnb_l�ch�nb_�\cijms�m]ilcha�msmn_g*
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0*/*.*/� [gehejaegf�g^�Zaghkq�Yf\�;FN�j]kmdlk

Dh�]igj[lcha�nb_�g_[h�^c``_l_h]_�\_nq__h�aliojm�D�[h^�

% % % � � qcnb�[�=ih`_llihc�n_mn(� [�mcahc`c][hn�]snijlin_]ncp_�

_``_]n�i`�I<>�q[m�^_gihmnl[n_^�qcnb�\cijms�m]il_m� $j�9�

,*,/2%*� =on�[�j�p[fo_�i`�,*,2�q[m�`ioh^�`il�nb_�<GO�p[fo_m�

\_nq__h�nb_m_�nqi�aliojm�[n�3.�biolm�[h^�[m�[�mog�<GO�i`�[ff�

^[sm*� Ob_�om_�i`�I_qg[h)F_ofm�n_mnm�`il�jimn�\cijms�^[n[�

$f_mm�mnlcha_hn�nb[h�=ih`_llihc�n_mnm%� l_p_[f_^�nb[n�nb_�

g[dilcns�i`�mcahc`c][hn�^c``_l_h]_�`il�<GO�[h^�jimn�\cijms�

m]il_m� $j�8�,*,-�[m�`ioh^�\s�<IJQ<%(� l_mc^_^�\_nq__h�aliojm�

DD� $^_rnlim_�q[m�qilm_%� [h^�DDD� $I<>�q[m�cgjlip_^%� $O[\f_�

S%*� Dn�^c^�hin�ch^c][n_�nb[n�^_rnlim_�qilm_h_^�nb_�_``_]n�

i`�O�ih�b_j[ni]_ffof[l�j[nbifias�_r]_jn�`il�nb_�cgjlip_^�j�

p[fo_�\_nq__h�D�[h^�DDD� $j�8�,*,1%� [h^�\_nq__h�DD�[h^�DDD� $j�

8�,*,-%� $K>N%*

Nj_[lg[h�l[he�]ill_f[ncih�l_p_[f_^�jimcncp_�]ill_f[ncih�

\_nq__h�jimn�\cijms�m]il_m�[h^�mog�<GO�_htsg_�f_p_fm�`il�

ch^cpc^o[f�^iam� $l�9�*250%� qb_h�hin�_r[gch_^�\s�alioj*� Oqi�

m[gjf_�l[he�]ill_f[ncih�n_mnm(� fch_[l�l_al_mmcih�[h[fsmcm(�

[h^�l_j_[n_^�g_[mol_m�[h[fsmcm�`il�ch^c;r^o[f�^[sm�\_nq__h�

aliojm�[h^�qcnbch�aliojm�`[cf_^�ni�l_p_[f�[�]ill_f[ncih�il�

[mmi]c[ncih�\_nq__h�ih_�]b_gcmnls�il�b_g[nifiac]�p[fo_�

p_lmom�[hs�inb_l�n_mn�p[fo_�il�\cijms(� _*a*(� ih_�n_mn�]iof^�

hin�\_�om_^�[m�[�]ill_f[ncp_�il�jl_^c]nil�i`�[hinb_l*
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0*0� >ak[mkkagaa

0*0*-� <aghkq�Yf\�;FN�\YlY

<�hog\_l�i`�`_[nol_m�i`�nb_�l_mofnm�ch^c][n_�nb[n�O�cm�

fce_fs�[�^cl_]n�b_j[ninirch*� Ob_l_�q[m�[�jl_^igch[h]_�i`�

j_lcjiln[f� $[]ch[l�tih_�-%� b_j[ni]_ffof[l�^[g[a_*� Ob_�ihfs�

mcahc`c][hn�]b_gcmnls�il�b_g[nifiac]�j[l[g_n_l�q[m�[h�

ch]l_[m_�ch�m_log�<GO*� Obcm�cm�[h�_htsg_�qbim_�jl_m_h]_�

ch^c][n_m�]_ff�g_g\l[h_�f_[e[a_*� Obc[]_n[lm[gc^_�ch�m_log�

qiof^�`clmn�]ig_�ch�]ihn[]n�qcnb(� [h^�\_�[n�cnm�bcab_mn�

chnl[b_j[nc]�`foc^�]ih]_hnl[ncih(�qb_l_�nb_�b_j[ni]sn_m�[l_�

ch�]fim_mn�jlircgcns�ni�nb_�b_j[nc]�[ln_lc[f�`fiq� $jiln[f�

nlc[^�[h^�[]ch[l�tih_�-%*� <n�nbcm�fi][ncih(� cnm�nirc]cns�

qiof^�hin�fce_fs�\_�mcahc`c][hnfs�[``_]n_^�\s�gcr_^�`oh]ncih�

irc^[m_�[]ncpcns�il�nirc]�chn_lg_^c[lc_m�gil_�]iggihfs�

[mmi]c[n_^�qcnb�[]ch[l�tih_�/� $]_hnlcfi\of[l�)�j_lc[]ch[l%�

nirc]�b_j[nij[nbc_m*� Ob_m_�`ch^cham�[l_�moaa_mncp_�i`�

]f[mmc`c][ncih�i`�O�[m�[h�[]on_�^cl_]n�b_j[ni]_ffof[l�fcp_l�

nirc][hn� $--3(-3.%*� Obcm�q_[efs�cgjfc_m�nb[n�<?�F<F@�cn�cm�

O(� [h^�hin�[�g_n[\ifc]�nl[hm`ilg[ncih�i`�O(� nb[n�cm�

l_mjihmc\f_�`il�nb_�j_lcjiln[f�b_j[ni]_ffof[l�chdolc_m*

Ob_�l_mofnm�i`�nb_�[\ip_�mno^s�mbiq�[�jimcncp_�

ch`fo_h]_�pc[�m[gjf_�\cijmc_m�`il�]snijlin_]ncih�ch�alioj�

DDD� $I<>%� ip_l�alioj�D� $m[fch_%� [h^�alioj�DD� $^_rnlim_%*� <�

h_a[ncp_�_``_]n�cm�gcf^fs�moaa_mn_^�qb_h�]igj[lcha�nb_�^[n[
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`il�m[gjf_m�i`�alioj�DD�[a[chmn�alioj�D*

Jp_l[ff(� [�gi^_l[n_fs�jimcncp_�]ill_f[ncih�`il�\inb�nb_�

Ncg�i`�<GO�p[fo_m�`il�nb_�`iol�^[sm�[h^�nb_�3.�biol�<GO�cm�

mbiqh�qcnb�nb_�^_al__�i`�jimn�nl_[ng_hn�b_j[nij[nbifias�ch�

ch^cpc^o[f�[hcg[fm*� =on�\_][om_�i`�g[le_^�p[lc[ncihm�i`�

mig_�ch^cpc^o[fm(� D�^i�hin�\_fc_p_�nbcm�ni�\_�[�mnliha�

_hioab�]ill_f[ncih�ni�]fchc][ffs�[mm_mm�^_al__�i`�b_j[nc]�

^[g[a_�\[m_^�ojih�m_log�<GO*� Nnliha_l�mn[ncmnc][f�

mcahc`c][h]_�`il�nb_�<GO�_htsg_�p[fo_m�g[s�b[p_�\__h�_pc^_hn�

c̀ �]_hmilcha�i`�nb_�^[n[�`il��ionfc_lm��b[^�\__h�j_l`ilg_^�

$O[\f_�SD%*

0*0*.� A]f]jYd�afl]jhj]lYlagf�g^�\YlY

I<>�q[m�[�mo]]_mm`of�]snijlin_]n[hn�[a[chmn�nb_�

j[nbi\cifiac]�_``_]nm�i`�O*� Obcm�i]]oll_^�[n�[�]fchc][ffs�

om_`of�^im[a_�i`�I<>�[h^�qcnb�nb_�^_mcl_^�nb_l[j_onc]�f_p_f�

i`�O� $/*/�ga+ea%� [m�^_m]lc\_^�ch�]b[jn_l�ih_*� =[m_^�ojih�

nb_m_�l_mofnm�[h^�nbim_�i`�]b[jn_l�nbl__(� _rjfil[ncih�i`�

[^^cncih[f�^im[a_m�i`�I<>�ch�pcpi�g[s�jlip_�_p_h�gil_�

\_h_`c]c[f*

-.-



N;<F? RC

;F;HCH?�;GCHI NL;HM@?L;M? %;FN&�P;FO?M ;N�3.

$ *) ,# H_[h H_^c[h N@H

N[fch_� $I�95% -,12 /2, 01/

?_rnlim_� $I�9�2% /43- -53, -131

I<>� $I�9�5% 103 5/ /,2

-..



Ob_�[fn_lh[ncp_�i`�j_l�im�[^gchcmnl[ncih�`il�I<>�qiof^�[fmi�

\_�[�l_[mih[\f_�]iolm_�ni�_rjfil_(� mch]_�nbcm�gcabn�jlipc^_�

bcab_l�]ih]_hnl[ncihm�i`�I<>�^o_�ni�^cl_]n�jiln[f�p_ch�

^_fcp_ls�ni�nb_�fcp_l*

<h�oh_rj_]n_^�`ch^cha�q[m�nb_�jin_hnc[f�`il�h_a[ncp_�

_``_]n�i`�^_rnlim_�ojih�nb_�b_j[nc]�j[nbifias�ch^o]_^�\s�O*�

Obcm�gcabn�b[p_�l_mofn_^�`lig�_hb[h]_^�mo\mncnoncih�`il�

jbimjbilom�\s�[lm_hc]*� Ob_�jl_m_h]_�i`�chnl[p_hiom�afo]im_�

qiof^�l_mofn�ch�l[jc^�ch]l_[m_�ch�b_j[ni]_ffof[l�afo]im_�

^_j_h^_hn�_h_las�g_n[\ifcmg�[h^�afs]ia_h�jli^o]ncih*� <m�

mn[n_^�jl_pciomfs�ch�]b[jn_l�ih_(� nb_�[]ncihm�i`�<m�ih�

fcjic]�[]c^�[h^�^cmlojncih�i`�[h�[]ncp_�]sni]blig_�irc^[m_�

msmn_g�]iof^�f_[^�ni�`[cfol_�i`�]_ffof[l�l_mjcl[ncih�[h^�

l_f_[m_�i`�chdolciom�`l__�l[^c][fm*� Ob_�_``_]n�i`�

[^gchcmn_lcha�[�bsj_limgif[l�mifoncih�g[s�[fmi�b[p_�[]n_^�[m�

[h�imginc]�^col_nc]*� Obcm�nb_il_nc][ffs�gcabn�f_[^�ni�[�

l_^o]_^�_rnl[]_ffof[l�`foc^�pifog_�[h^�b_h]_�[�bcab_l�

]ih]_hnl[ncih�i`�O�ch�nb[n�`foc^*� Dn�g[s�b[p_�\__h�

jl_`_l[\f_�ni�[^gchcmn_l�nb_�^_rnlim_�_[lfc_l(� _*a*(� .�

biolm(� ch�il^_l�ni�gil_�_``_]ncp_fs��jl_fi[^��nb_�

b_j[ni]sn_m�qcnb�afs]ia_h�[h^�nb_l_\s�gil_�]fim_fs�j[l[ff_f�

nb_�bsjinb_mcm�`il�]snijlin_]ncih�\s�afs]ia_h*
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1*-� L]na]o�g^�l`]�`qhgl`]k]k

Ob_�a_h_l[f�bsjinb_mcm�`il�nbcm�m_lc_m�i`�<?�F<DB@�[h^�

<?�F<F@�_rj_lcg_hnm�q[m�jl_m_hn_^�ch�m_]ncih�-*2�ch�qbc]b�cn�

q[m�jimnof[n_^�nb[n�I<>�qiof^�jlin_]n�[a[chmn�nb_�nirc]�

_``_]n�i`�O*� Obcm�bsjinb_mcm�q[m�`ilgof[n_^�[`n_l�

jl_m_hn[ncih�i`�\[]ealioh^�ch`ilg[ncih�]ih]_lhcha�[lm_hc]�

nirc]ifias�[h^�nb_�om_�i`�[lm_hc][f�]igjioh^m�ch�p[lciom�

]_ff�]ofnol_m(� j[lnc]of[ls�nl[hm`ilg_^�]_ff�fch_m�

$13(5/(--4%*� <m�q_ff(� chp_mnca[ncihm�i`�I<>�ch�]_ff�

]ofnol_�msmn_gm�[h^�[mj_]nm�i`�]snijlin_]ncih�l_mofncha�`lig�

cnm�om_�q_l_�l_jiln_^� $-.2(-.4%*� Ob_�nirc]�g_]b[hcmgm�i`�<m�

ch]fo^_�\ch^cha�i`� &NC�aliojm�jl_m_hn�ch�jligch_hn�_htsg_�

[h^�ila[h_ff_�msmn_gm� $]sni]blig_�irc^[m_m(� fcjic]�[]c^�i`�

jslop[n_�^_][l\irsf[m_(� []nch�]snime_f_n[f�`cf[g_hnm(� _n]*%�

$/1%*� Kl_pciom�ehiqf_^a_�i`�^cnbcif�]igjioh^�]snijlin_]ncih�

$=<G%� `il�[lm_hc]�nirc]im_m�q[m�l_jiln_^� $05%*� I<>�cm�

nbioabn�ni�[]n�jlcg[lcfs�[m�[�]igj_ncncp_�mo\mnl[n_�[h^�[m�[�

jl_]olmil�`il�chnl[]_ffof[l�nbcif� $)NC%� ]igjioh^m(� _*a*(� BNC�

$-12(-14%*� Ob_l_`il_(� cn�q[m�fiac][f�ni�]ihmc^_l�_p[fo[ncha�

nb_�]sninirc]cns�i`�nbc[]_n[lm[gc^_�[h^�nb_�]snijlin_]ncp_�

p[fo_�i`�I<>�ch�b_j[nig[�]_ffm�<?�F<DB@#� Ob_�f[]e�i`�[h�

[p[cf[\f_�nl[hm`ilg_^�][hch_�b_j[nig[�]_ff�fch_�jl_]fo^_^�

chp_mnca[ncih�ch�[�]_ff�fch_�i`�nb_�m[g_�mj_]c_m(�qbc]b

)*,



gcabn�b[p_�_hb[h]_^�nb_�]ill_f[ncih�i`�<?�F<DB@�[h^�<?�F<F@�

^[n[*� Ciq_p_l(� [m�jl_pciomfs�^cm]omm_^(� nb_l_�[l_�l_jiln_^�

mcgcf[lcnc_m�\_nq__h�][hch_�[h^�golch_�g_n[\ifcmg�i`�

[lm_hc]*

Ob_�bsjinb_mcm�nb[n�nb_�gihinbcif�mo\mn[h]_(� I<>(�qiof^�

\_�[�]snijlin_]n[hn�[a[chmn�nb_�b_j[ninirc]�_``_]nm�i`�nb_�

nbcif�\ch^cha�[lm_hc][f�]igjioh^(� nbc[]_n[lm[gc^_(�q[m�

jlip_h�<?�F<DB@�[h^�<?�F<F@#

Nogg[ls�i`�ch�F<DB@�l_mofnm

?_p_fijg_hn�i`�<?�F<DB@�gi^_fm�`il�]sninirc]cns�
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-5427� -,6� .-1).-3*
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--5*� NC@AAI@M�<G(� GDNC�KH*� <]_nsf]smn_ch_*� Dh6� N[f_g�(�
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-.1*� ?@�A@MM@TM<�@>(� ?@�A@IJN�JH(� =@MI<>>CD�<N(� ?@�><NOMJ�
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mof`bs^lsf�]igjioh^m�[]ncha�[m�afon[nbcih_�jl_]olmilm*�
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ch^o]_^�]sninirc]cns�ch�jlcg[ls�]ofnol_^�b_j[ni]sn_m*
E�H_^c]ch[f�Kf[hn�M_m_[l]b�-54/7�056� ...)..1*
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Oirc]ifias�ch�F<DB@�-55,7�06� -31)-34*

-/3*� @FR<GG�=*� Kl_fcgch[ls�mno^c_m�ih�nb_�p[fc^cns�i`�ch�
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l[n�fcp_l�_jcnb_fc[f�]_ffm*� @rj_lcg_hn[f�>_ff�M_m_[l]b�
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