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l[jc^fs�a[ch_^� jijof[lcns� [m� [� miol]_�i`�icf� [h^� jlin_ch� ch� bog[h� [h^� [hcg[f� ^c_nm*�

=l__^cha�i`�cgjlip_^� ]ofncp[lm� b[p_� g[^_�N=� [� jli`cn[\f_� ]lij*

Rbif_�N=�]ihn[ch� -1).-��� icf*� Ob_�icf� cm� l_gip_^�\s� mifp_hn�_rnl[]ncih� [h^�

]ihmog_^� ch�nb_�`ilg�i`�m[f[^�icfm(�]iiecha�icfm(�mbiln_hcha(�[h^�g[la[lch_*� Dn�cm�[fmi�

om_^� ch^omnlc[ffs� ch� nb_� jli^o]ncih� i`� j[chnm(� p[lhcmb_m(� jf[mnc]m(� chem(� fchif_og� [h^�

inb_l�jli^o]nm*� ?olcha�nb_�jli]_mm�i`�icf�_rnl[]ncih(� nb_�g_[f� cm��ni[mn_^�)�[� jli]_mm�

qbc]b� cgjlip_m� nb_� \cifiac][f�p[fo_�i`�cnm� jlin_ch*� Ob_� jlin_ch� ]ihn_hn�i`� nbcm�g_[f�

cm�mn[h^[l^ct_^� ni� [\ion�00�il� 04��� \s�^cfoncih�qcnb�N=� boffm*� Obcm�N=�g_[f� $N=H%�

cm� bcabfs� `[piol_^� [m� [� jlin_ch� mojjf_g_hn� `il� [hcg[f� [h^� jiofnls� `__^m� \_][om_� cn�

cm�j[f[n[\f_(�bcabfs�^ca_mnc\f_�[h^�l_mofnm� ch�_r]_ff_hn�aliqnb� j_l`ilg[h]_�qb_h� om_^�

[m�[�jlin_ch� mojjf_g_hn� `il�g[hs�[hcg[f� mj_]c_m� $-%*� Dn� b[m� [h�_r]_ff_hn� \[f[h]_� i`�

[gchi�[]c^m�[h^�cm�]iggihfs�om_^�[m�nb_�mn[h^[l^�ni�qbc]b�inb_l�jlin_ch�miol]_m�[l_�

]igj[l_^� $.%*� Dh� ip_l[ff� honlcncih[f� p[fo_(� N=H� b[m� ]oll_hnfs� \_]ig_� nb_� gimn�

cgjiln[hn� miol]_� i`� jf[hn� jlin_ch� ch� nb_� ^c_nm� i`� gihia[mnlc]� [hcg[fm� $/%*� Dn� cm� [�

mn[h^[l^� jlin_ch� mojjf_g_hn� om_^� ch� g[hs� jiofnls� [h^� mqch_� l[ncihm*



>ihmc^_l[\f_� chn_l_mn� b[m� ^_p_fij_^� ch� l_]_hn� s_[lm� ch� nb_� om_� i`�`off)`[n� N=�

ch� [hcg[f� ^c_nm� ni� ch]l_[m_� nb_� ^c_n[ls� _h_las� ]ihn_hn� [h^� _fcgch[n_� nb_� U`de�i`�icf�

_rnl[]ncih� $0(� 1%*� Ob_m_� N=� [l_� ch]iljil[n_^� chni� l[ncihm� [`n_l� [jjlijlc[n_� b_[n�

nl_[ng_hn� [h^� alch^cha� [m� [� mojjf_g_hn[ls� miol]_� i`�jlin_ch� [h^� _h_las*

*'*� <f]]&<Se�I`jTWS_d

Aoff)`[n� N=� ]ihn[ch� [jjlircg[n_fs� /3!� ]lo^_� jlin_ch� [h^� -4� !� `[n(� [m�

]igj[l_^� ni� 00� il� 04� !� jlin_ch� [h^� f_mm� nb[h� -� !� `[n� ch� ]igg_l]c[ffs� jli^o]_^�

N=H*� Ph`ilnoh[n_fs(� [� hog\_l�i`�nb_lgimn[\f_�[h^� b_[n� f[\cf_�mo\mn[h]_m(� ][j[\f_�

i`� _fc]cncha� ^cp_lm_� honlcncih[f(� \cifiac][f� [h^� jbsmcifiac][f� l_mjihm_m� i]]ol� ch� N=�

qbc]b� fcgcnm� nb_cl� om_� ch� [hcg[f� ^c_nm*� Ob_�jl_m_h]_�i`�nb_m_� [hnc)honlcncih[f� `[]nilm�

l_mofnm� ch� ^_f_n_lciom� _``_]nm� ih� l[nm(� ]bc]em� [h^� inb_l� hih)logch[hn� [hcg[fm� $2(� 3%*

Ailnoh[n_fs(�nb_m_�[hnc)honlcccih[f�`[]nilm�][h�\_�ch[]ncp[n_^�\s�b_[n�nl_[ng_hn*�

Ob_� jli]_mm� l_`_ll_^� ni� [m� �e`Sde[_Y�� ch� nb_� icfm__^� jli]_mmcha� ch^omnls(� qbc]b� om_�

fcp_� mn_[g(� al_[nfs� cgjlip_m� nb_� honlcncp_� p[fo_� i`� l[q� mis� jlin_ch� jli^o]nm� $3%*�

Jnb_l� jli]_mmcha� n_]bhcko_m� mo]b� [m� _rnlomcih(� li[mncha(� ch`l[l_^� ]iiecha�

$gc]lihct[ncih%(�^c_f_]nlc]�b_[ncha�[h^�gc]liq[p_�jli]_mmcha�][h�\_�_ko[ffs�_``_]ncp_�

$1%*

Dn� cm� hiq�q_ff�_mn[\fcmb_^� nb[n�gimn� l[q�il�ohb_[n_^�p_a_n[\f_�jlin_ch� `ii^m�

[l_�i`�fiq�honlcncp_�p[fo_�`il�om_�[m�`ii^�il�`__^�$4%*� Obom(�b_[n�nl_[ng_hn�i`�N=�hin�

ihfs� ch[]ncp[n_m� nb_� [hnc)honlcncih[f� `[]nilm� \on� ]ihp_lnm� l[q� jlin_ch� chni� gil_�

^ca_mnc\f_� `ilgm� $2(� 5%*� Jp_lb_[ncha(� ih� nb_� inb_l� b[h^(� omo[ffs� l_mofnm� ch� jlin_ch



^_n_lcil[ncih�qbc]b� b[m� [� h_a[ncp_� cgj[]n� ih�aliqnb� i`�[hcg[fm� $3(� 4%*� Ob_l_`il_(�

jl_]cm_�]ihnlif�i`�nb_�b_[ncha�jli]_mm�cm�]lcnc][f�ni�nb_�jl_j[l[ncih�i`�jlin_ch�jli^o]nm�

i`�g[rcgog�honlcncp_�p[fo_(

*'+� 7_[^S]�<WWV[_Y�Jc[S]d

C[g�[h^�Nn[h^mn_^n�$-500%�jlipc^_^�nb_�`clmn�_pc^_h]_�nb[n�l[q�N=�]ihn[ch_^�

[� nlsjmch� chbc\cncha� mo\mn[h]_� nb[n� l_^o]_^� nb_� aliqnb� l[n_� i`� ]bc]em� $.%*� Olsjmch�

chbc\cnilm�$OD%�ch� N=�[l_�nb_�g[dil�`[]nilm�l_mjihmc\f_�`il�nb_�jiil�honlcncih[f�p[fo_�

i`�ohb_[n_^�g_[f� $-,%*� ?_jl_mmcih�i`�aliqnb� [h^� _hf[la_g_hn�i`�nb_� j[h]l_[m� [l_�

nqi�g_n[\ifc]� l_mjihm_m�i`�honlcncih[f� cgjiln[h]_�[mmi]c[n_^�qcnb�OD� $--%*� Bliqnb�

chbc\cncih� b[m� \__h� i\m_lp_^� ch� l[nm(� ]bc]e_hm(� gc]_(� aoch_[� jcam(� aimfcham(� aliqcha�

mqch_� [h^� ][fp_m� $-.%*� <hcg[fm� \_]ig_�f_mm� m_hmcncp_� ni� nb_� [hnc)honlcncih[f� _``_]nm�

i`� ^c_n[ls� l[q� N=� qcnb� g[nolcns� [h^� [^ofnm� ][h� g[chn[ch� _ko[ffs� q_ff� ih� ^c_nm�

]ihn[chcha� l[q� il� b_[n� nl_[n_^� N=� $2(� --(� -.%*� Ob_� aliqnb� chbc\cncih� i\m_lp_^� ch�

sioha�[hcg[fm�acp_h�l[q�N=�cm�jlcg[lcfs�^o_�ni�chn_l`_l_h]_�qcnb�jlin_ch�g_n[\ifcmg*�

Dh� ]ihnl[mn(� q_cabn� a[ch� ch� g[nol_� [hcg[fm� cm� jl_^igch[hnfs� [mmi]c[n_^� qcnb� fcjc^�

^_jimcncih*� Obcm� [a_)l_f[n_^� ]b[ha_� ch� \i^s�g_n[\ifcmg� g[s(� ch� j[ln(� _rjf[ch� qbs�

g[nol_� [hcg[fm� [l_�hin� mcahc`c][hnfs� [``_]n_^� \s� l[q�N=� ch� nb_� ^c_n� $-.%*

K[h]l_[nc]� _hf[la_g_hn� ^o_� ni� `__^cha� jolc`c_^� OD� il� l[q� N=H� b[m� \__h�

i\m_lp_^�ch�l[nm(�]bc]e_hm(�gc]_�[h^�nb_�aliqcha�aoch_[�jca�$3(� -.(� -/%*� Ob_�jl_m_h]_�

i`�OD�ch�nb_�^c_n�f_[^m�ni�bsj_lm_]l_ncih�i`�j[h]l_[nc]�_htsg_m�\s� chn_l`_lcha�qcnb� nb_�

]bif_]smniechch)g_^c[n_^�`__^\[]e�]ihnlif�i`�_ri]lch_�j[h]l_[nc]�m_]l_ncih� l_mofncha



ch� j[h]l_[nc]� bsj_lnlijbs� $-/(� -0%*� Ob_� aliqnb� chbc\cncih� hin_^� oh^_l� nb_m_�

]ih^cncihm� cm�[nnlc\on[\f_�ni�^_]l_[m_^� _``c]c_h]s�i`�^ca_mncih�i`�^c_n[ls�jlin_chm�[h^�

_r]_mmcp_� `_][f� fimm� i`� j[h]l_[nc]� _htsg_m*� Ob_� j[h]l_[nc]� _htsg_m� b[p_� [� bcab�

jlijilncih� i`� mofjbol)]ihn[chcha� [gchi� []c^m� [h^� nb_� fimm� i`� nb_m_� [gchi� []c^m� cm�

`olnb_l�_r[]_l\[n_^� \s�nb_cl�fiq�f_p_fm� ch�N=�jlin_chm� $-0%*� Nojjf_g_hn[ncih�i`�l[q�

N=� g_[f� qcnb� ]_ln[ch� _mm_hnc[f� [gchi� SU[Vd%� _mj_]c[ffs� g_nbcihch_(� cgjlip_m� nb_�

aliqnb�l[n_�[mmi]c[n_^�qcnb�l[q�N=H�$-1(-2%*� Nojjf_g_hn[ncih�i`�l[q�N=�^c_nm�qcnb�

?G)g_nbcihch_�b[m�\__h�mbiqh�ni�cgjlip_�nb_�aliqnb�j_l`ilg[h]_�i`�]bc]e_hm�$-3%*�

Obcm� cgjlip_g_hn�cm�j[lnfs�^o_�ni�nb_�`[]n�nb[n�g_nbcihch_�cm� fcgcncha�ch�N=�[h^�nb[n�

nb_�[hnc)jlin_ifsnc]�[]ncpcns�i`�nb_�OD�ch� nb_�l[q�N=H�ch]l_[m_m� nb_�l_kocl_g_hnm�`il�

mofjbol� [gchi� []c^m� $-4(� -5(� .,%*

*',� Jcjad[_� ?_Z[T[e`c�[_�I`jTWS_d

N_p_l[f� nsj_m� i`�OD� [l_� jl_m_hn� ch�N=� $.-(� ..(� ./%*� Ob_m_�OD� ][h� \_�\li[^fs�

]f[mmc`c_^� chni� nqi�g[ch�][n_ailc_m6�Fohcnt�il�=iqg[h�=cle�Olsjmch�Dhbc\cnilm� $�FOf�

[h^�==OD(� l_mj_]ncp_fs%*� Ob_�FOD�b[p_� [�gif_]of[l�hW[YZe�i`�.,(,,,�)�.1(,,,� (� `_q�

^cmofjbc^_�\ih^m(� [l_�b_[n�f[\cf_�[h^�[l_�mj_]c`c]�ni�ncsjmch�chbc\cncih*� Jh�nb_�inb_l�

b[h^(� nb_� ==OD� b[p_� [� gif_]of[l� q_cabn� i`� 2,,,)-,(,,,(� [� bcab� jlijilncih� i`�

^cmofjbc^_� \ih^m(� [l_� b_[n� mn[\f_� [h^� chbc\cn� \inb� nlsjmch� [h^� ]bsginlsjmch� $.0%*�

<fnbioab� nb_� OD� g[e_� oj� `_]j� [\ion� 2��� <6$� nb_� nin[f� jlin_ch� ch� N=(� cn� b[m� \__h�

_mncg[n_^� nb[n� nb_s�g[s�\_� l_mjihmc\f_�`il�/,�)�1,�!� i`�nb_�aliqnb�chbc\cncha�_``_]n�

[h^� go]b� i`� nb_� j[h]l_[nc]� bsj_lnlijbs� qbc]b� i]]olm� qb_h� gihia[mnlc]� [hcg[fm



cha_mn�ohb_[n_^�N=� $..(� .1(�.2%*� Ho]b�i`�nb_�N=�OD�[]ncpcns� cm� nbioabn� ni�\_� ^o_� ni�

nb_� mis\_[h� nlsjmch� chbc\cnil� <Y(� $N=OD)<d%� qbc]b� q[m� `clmn� ]lsmn[ffct_^� \s� Fohcnt�

$-501%� [h^� cm� ]iggihfs�][ff_^� nb_�Fohcnt�Olsjmch� Dhbc\cnil� $FOD%� $.3%*

Aiol�`ilgm�i`�FOD�b[p_�\__h� c^_hnc`c_^� ch� nb_�P*N*�N=�a_lgjf[mg�]iff_]ncih�

$.3%*� Obl__� i`� nb_� `ilgm� ^_mcah[n_^� OcÜ(� OcY� [h^� OO� [l_� _f_]nlijbil_nc][ffs�

^cmnchaocmb_^�`lig�ih_� [hinb_l�\s� nb_�M`�p[fo_m�i`�,*35(�,*31� [h^�,*4/� l_mj_]ncp_fs*�

$M`�cm� nb_�gi\cfcns� l_f[ncp_� ni� [�\ligijb_hif�\fo_�^s_�`lihn� ch� [� jifs[]lsf[gc^_�a_f�

[hi^c]�msmn_g*%� Ob_�`iolnb� `ilg�`ioh^� ch�N=�a_lgjf[mg�]iff_]ncih(� K*-*-1300,�[h^�

K*D*-52-24(� cm� nb_� [\m_h]_� i`�FOD� [h^� cm� ^_mcah[n_^� [m� �nc�� $.4(� .5%*

<�mn[h^[l^�nlsjmch�[mm[s�i`�]lo^_�jlin_ch�$>K%�_rnl[]nm�`lig�mis\_[hm�f[]echa�

nb_�FOD� mbiq_^� /,)1,�!� f_mm�OD� []ncpcns�j_l�al[g�i`�jlin_ch� nb[h�>K� _rnl[]nm� `lig�

m__^m� i`� nb_� ]ofncp[l�<gmis� 3-� qbc]b� ]ihn[chm� FOD� $OO%� $.3%*� <fnbioab� inb_l� OD�

g[s� \_� jl_m_hn(� nb_� FOD� cm� f[]echa� ch� nb_� m__^m� qbc]b� ^i� hin� b[p_� nb_� N=OD)<.�

jlin_ch� $.3%*

*'-� DWh�LSc[We[Wd�`X�I`jTWS_d

<� mis\_[h�p[lc[hn�cmif[n_^�\s�Nchab�_n�[f*$/,%� b[^�g[le_^fs� f_mm�mj_]c`c]� FOD�

[]ncpcns� nb[h�nb_� ]igg_l]c[ffs�aliqh�]ofncp[lm�mo]b� [m�Rcffc[gm*� Kl_fcgch[ls�mno^c_m�

qcnb� l[nm� [h^� sioha� jcam� mbiq_^� nb[n� nbcm� p[lc[hn� q[m� honlcncih[ffs� moj_lcil� ni�

Rcffc[gm� [h^� inb_l� l_aof[lfs� jli^o]_^� ]ofncp[lm� $/-%*� Dh� -542(� Csgiqcnt� l_jiln_^�

^_p_fijg_hn�i`�[�fiq�OD�N=�]ofncp[l�jli^o]_^�\s�ch]iljil[ncha�nb_�a_lgjf[mg�i`�nb_�

p[lc[hn� ]ofncp[l� chni�Rcffc[g� 4.(� [� ]igg_l]c[ffs�[p[cf[\f_�N=�]ofncp[l*� Obcm� l_mofn_^



ch� [� ]ofncp[l� nb[n� f[]e_^� nb_�FOD� [ff_f_� [h^� ]ihn[ch_^� ih_� b[f`�i`�nb_�OD� ]ihn_hn�i`�

mn[h^[l^�N=�p[lc_nc_m(�\on�qcnb�sc_f^�]b[l[]n_lcmnc]m�qbc]b�q_l_�mcgcf[l�ni�]igg_l]c[f�

p[lc_nc_m*� A__^cha� nlc[fm� qcnb� ]bc]em� [h^� jcam� b[p_� l_p_[f_^� nb[n� nb_� aliqnb�

j_l`ilg[h]_�i`�[hcg[fm�`_^�ohb_[n_^�GOD�\_[hm�q[m�chn_lg_^c[n_�\_cq__h�nbim_�`_^�

l[q� ]ihp_hncih[f� N=� [h^� nbim_� `_^� [� ^c_n� qcnb� N=H� [m� nb_� mojjf_g_hn[f� jlin_ch�

miol]_�$.(�/.%*� Ob_�[p[cf[\cfcns�i`�[gchi�[]c^m�ch�nb_�GOD�N=�[l_�mcahc`c][hnfs�al_[n_l�

nb[h� nb_� [p[cf[\cfcns� i`� nb_� [gchi� []c^� ch� ohb_[n_^� ]ihp_hncih[f� N=� \on� mncff�

]ihmc^_l[\fs� f_mm� [p[cf[\f_� nb[h� nb_s�[l_� ch�N=H� $.%*

M_m_[l]b�b[m�[fmi�\__h�^cl_]n_^�niq[l^m�\l__^cha�N=�i`�bcab_l�jlin_ch�f_p_fm*�

Klin_ch� cm� ih_� i`�nb_� ]lcnc][f� honlc_hnm� `il�sioha(� l[jc^fs�aliqcha� [hcg[fm� [h^� bcab)�

jli^o]cha� [^ofnm*� Klin_ch� mojjf_g_hnm� om_^� ch� [hcg[f� ^c_nm� [l_� omo[ffs� gil_�

_rj_hmcp_�nb[h�_h_las�`__^m*� Ob_�jlin_ch�]ihn_hn�i`�]igg_l]c[ffs�aliqh�N=�cm�[\ion�

/3!*� ?_p_fijg_hn�i`�h_q�fch_m�i`�N=�qcnb�bcab_l�jlin_ch�]ihn_hn�qcff�\_�\_h_`c]c[f*�

Ob_m_� \_[hm(�qb_h� mo\mcnon_^� ih� [h� _kocp[f_hn� jlin_ch�\[mcm� ch� [hcg[f� l[ncihm(�qcff�

l_^o]_� nb_� [giohn� i`�N=� h__^_^� [h^(� nbom(� ^_]l_[m_� nb_� `__^� ]imnm*

-*2� J\d_]ncp_m

?o_� ni� nb_� f[]e�i`�[h� icf� _rnl[]ncih� jf[hn� ch�<nf[hnc]�>[h[^[(� N=H�gomn�\_�

mbcjj_^� ch�`lig�Jhn[lci�il�cgjiln_^�`lig�nb_�P*N*<*�qbc]b�l_mofnm�ch�ch]l_[m_^�`__^�

]imnm*� Obom(� om_� i`� `off)`[n� mis\_[hm� ch� [hcg[f� ^c_nm� cm� a[chcha� jijof[lcns� ch� nbcm�

l_acih*� <h� ch]l_[m_� ch� mis\_[h�jli^o]ncih�ch� nb_�<nf[hnc]�Klipch]_m�][h�jin_hnc[ffs�

g[e_� nb_� l_acih� m_f`)mo``c]c_hn� ch� jli^o]ncih� i`�jlin_ch� mojjf_g_hnm� $//%*� <m� j[ln



i`�nb_�N=�\l__^cha�jlial[gg_�[n�<alc]ofnol_�>[h[^[� $Jnn[q[%� bcab�jlin_ch� $CK%�

[h^� fiq� nlsjmch� chbc\cnil� $GOD%� fch_m� i`�N=� b[p_� \__h� \l_^(� nb_� om_� i`�qbc]b� b[m�

jin_hnc[f� ch� [hcg[f� ^c_nm� ch�<nf[hnc]�>[h[^[*

Ob_�jl_m_hn�mno^s�q[m�oh^_ln[e_h� ni�_p[fo[n_�nb_�honlcncih[f� ko[fcns�i`�nb_m_�

h_q�fch_m�i`�CK� $JO�45)-2%�[h^�GOD�N=� $S�.,//%� [m�jlin_ch�mojjf_g_hnm� ch�jiofnls�

^c_nm*� Ob_� mj_]c`c]�i\d_]ncp_m� i`�nb_� mno^s�q_l_� 7

$c%� Oi� ^_n_lgch_� nb_� ]b_gc][f� ]igjimcncih� i`�nb_� h_q�CK� [h^� GOD� fch_m� i`�N=�

ch�n_lgm�i`�jlin_ch(� `[n(�[gchi�[]c^�]igjimcncih�[h^� nlsjmch� chbc\cnil�[]ncpcns7

$cc%� Oi� _p[fo[n_� nb_�honlcncih[f�p[fo_� i`�`off)`[n�N=� ch� \licf_l�]bc]e_h�̂ c_nm7

$ccc%� Oi� _mncg[n_� nb_�\ci[p[cf[\cfcns�i`�honlc_hnm� `lig� nb_m_� N=7

$cp%� Oi� ^_n_lgch_� c`�nb_�CK� N=� b[m� nb_� jin_hnc[f� ni� \_� om_^� ch� mn[ln_l� ^c_nm� `il�

\licf_l� ]bc]e_hm*

$p%� Oi� _p[fo[n_� nb_�honlcncih[f�p[fo_� i`�GOD�N=(� nb_� om_�i`�qbc]b�g[s� _fcgch[n_

nb_� ]imn�i`�b_[n� nl_[ng_hn�\_`il_� `__^cha� ni� jiofnls7� [h^

$pc%� Oi� ^_n_lgch_� nb_� _``_]nm� i`� mojjf_g_hn[ncih� qcnb� ?G)g_nbcihch_� ih� nb_�

honlcncp_�p[fo_� i`�nb_� ]ihp_hncih[f� l[q�[h^� nb_�h_q� fch_� i`�GOD� N=*



+'� 9>7H79J;H?I7J?ED�E<�J>;�IEO8;7DI

.*-� Dhnli^o]ncih

Jp_l� nb_� j[mn� 1,� s_[lm(� N=� b[p_� a[ch_^� jijof[lcns� [m� [� miol]_� i`� icf� [h^�

jlin_ch� ch�bog[h�[h^�[hcg[f�^c_nm*� M[q�N=(� ch� mjcn_�i`�nb_�bcab�jlin_ch�[h^� _h_las�

]ihn_hn(� ]ihn[ch� [� hog\_l� i`� [hnc)honlcncih[f� ]igjih_hnm� qbc]b� ][om_� m_p_l[f�

\cifiac][f� [h^� jbsmcifiac][f� l_mjihm_m� ch�g[hs� mj_]c_m� i`�[hcg[fm� $3%*� Dn� b[m�\__h�

_mn[\fcmb_^� nb[n�nb_�honlcncih[f�p[fo_�i`�N=�][h�\_�cgjlip_^�\s�b_[n�nl_[ng_hn� $/0%*�

Ob_� cgjiln[h]_� i`�b_[n� nl_[ng_hn� ch� cgjlipcha� nb_� honlcncih[f�p[fo_� i`�l[q�N=� `il�

hih)logch[hnm�q[m�`clmn�moaa_mn_^�\s�Jm\ilh_� [h^�H_h^_f�ch� -5-3� $/1%*� H[rcgog�

jlin_ch� _``c]c_h]s�i`�N=�b[m�\__h�[]bc_p_^�\s�nl_[ncha�nb_�l[q�N=�qcnb�fcp_�mn_[g�`il�

[\ion� /,� gchon_m� il� \s� [oni]f[pcha� [n� -1� f\� jl_mmol_� `il� -1).,� gchon_m� $/2%*�

Ciq_p_l(� _r]_mmcp_�b_[n�nl_[ng_hn�g[le_^fs�cgj[clm�nb_�honlcncp_�p[fo_�i`�mis\_[hm�

mmcm[�$3(� /0(� /2%*

Dgjlip_^� ]ofncp[lm� i`�N=�b[p_�\__h� ^_p_fij_^�qbc]b� ]ihn[ch�bcab_l�jlin_ch�

f_p_fm� il� fiq_l� f_p_fm� i`� nlsjmch� chbc\cnilm*� Ccab� jlin_ch� N=� b[m� nb_� jin_hnc[f� ni�

mo\mncnon_� ih� [h� _kocp[f_hn� jlin_ch� \[mcm� ch� [hcg[f� l[ncihm� [h^� l_^o]_� nb_� ]imn� i`�

jlin_ch� mojjf_g_hn[ncih*� >ofncp[lm�qcnb� fiq_l� f_p_fm� i`�OD�]iof^� _fcgch[n_� nb_� ]imn�

i`� b_[n� nl_[ng_hn� \_`il_� `__^cha� ni� jiofnls*� Ccab� jlin_ch� $CK%� p[lc_ns� [h^� fiq�

nlsjmch� chbc\cnil� $GOD%� fch_m�i`�N=�b[p_�\__h� \l_^�[n�<alc]ofnol_� >[h[^[� $Jnn[q[%*



Ob_�g[ch�i\d_]ncp_�i`�nbcm�mno^s�q[m�ni�]igj[l_� nb_�]b_gc][f�]igjimcncih�i`�

nb_� h_q� fch_m� i`�CK� $JO� 45)-2%� [h^� GOD� $S� .,//%� \_[hm� ch� n_ll[m� i`� jlin_ch(� `[n(�

[gchi�[]c^�]igjimcncih(�ch�pcnli�jlin_ch�mifo\cfcns�[h^�nlsjmch�chbc\cnil�[]ncpcns�ni�nb[n�

i`� ]ihp_hncih[f� N=*� @f_]nlijbil_nc]� [h[fsmcm� q[m� [fmi� ]ih^o]n_^� ni� ]igj[l_� nb_�

jlin_ch� jli`cf_m� i`� nb_� \_[hm7� [h^� ni� VWeWUe� nb_� [\m_h]_� il� jl_m_h]_� i`� nb_� Fohcnt�

Olsjmch� Dhbc\cnil� ch� nb_�\_[hm*

+'+� CSeWc[S]d�S_V�CWeZ`Vd

.*.*-� Nis\_[hm� N_f_]n_^� `il� nb_�Nno^s

Ob_� mis\_[hm� m_f_]n_^� `il� nb_� mno^s�q_l_� 6� ]ihp_hncih[f� N=� $]ofncp[l�*2=:5�

(>:5!�[h^�nb_�h_q�fch_m�i`�CK�[h^�GOD�N=*� >igg_l]c[ffs�jli^o]_^(�mifp_hn�_rnl[]n_^�

N=H�q[m� om_^� [m� nb_� ]ihnlif� jlin_ch� miol]_*

Ob_�ko[hncns�i`�CK�N=�q[m�chmo``c]c_hn�`il�jli]_mmcha�ch�[�]igg_l]c[f�li[mn_l7�

nb_l_`il_(� nb_� \_[hm� q_l_� jli]_mm_^� \s� [oni]f[pcha� [n� 45*2� FK[� `il� -1� gchon_m*�

>ihp_hncih[f� l[q� N=� q_l_� [fmi� jli]_mm_^� nb_� m[g_� q[s� ni� \_� om_^� [m� [� ]ihnlif*�

>igg_l]c[ffs� li[mn_^� ]ihp_hncih[f� N=� q_l_� om_^� [m� [� ]ihnlif� `il� nb_� [oni]f[p_^�

\_[hm�ch�il^_l�ni�^_n_lgch_�qb_nb_l�nb_�b_[n�nl_[ng_hn� l_]_cp_^�^olcha�[oni]f[pcha�

q[m� mo``c]c_hn� ni� ^_mnlis� nb_� [hnc)honlcncih[f� `[]nilm� il� _r]_mmcp_� ni� ^[g[a_� nb_�

jlin_chm� [h^� ^_]l_[m_� nb_� honlcncp_� p[fo_� i`� nb_� \_[hm*� Mi[mncha� q[m� ^ih_� ch� [�

]igg_l]c[f�jlij[h_�`f[g_�li[mn_l�$B@H�Mi[mncha�>i*(�gi^_f� 33,,%�b[pcha�[h�_rcn



n_gj_l[nol_� i`� -,3~>*� Ob_� GOD� N=�q_l_� hin� b_[n� nl_[n_^*� >ihp_hncih[f� l[q�N=�

q_l_� om_^� [m� [� ]ihnlif� `il� nb_�GOD� \_[hm*

Ob_� mcr� jlin_ch� miol]_m� ch]fo^_^� ch� nb_� jl_m_hn� mno^s�q_l_6)

$c%� N=H

$cc%� [oni]f[p_^� ]ihp_hncih[f� N=� B*2=:5�(>:5!

 888!� 2@?<3:2A54� ',�N=

$cp%� ]igg_l]c[ffs� li[mn_^�N=�  *2=:5�(>:5!

$p%� GOD�N=

$pc%� l[q�N=�  *2=:5� (>:5!

.*.*.� >b_gc][f� *<h[fsmcm�

Klircg[n_�<h[fsmcm

Ob_� \_[hm� q_l_� [h[fsm_^� `il� ^ls� g[nn_l(� ]lo^_� jlin_ch� [h^� _nb_l� _rnl[]n�

[]]il^cha�ni�nb_�g_nbi^m�i`�<J<>�$/3%*� <h�cmij_lc\ifc]�][filcg_n_l�$Hi^_f� -.2-(�

K[ll� Dhmnlog_hnm(� Dffchicm%� q[m� om_^� ni� ^_n_lgch_� nb_� alimm� _h_las� ]ihn_hn� i`� nb_�

\_[hm*

<gchi�<]c^�<h[fsmcm

?ojfc][n_� m[gjf_m� $J*fa%� q_l_� bs^lifsm_^� ch� Ksl_r� no\_m� $-4� r� -1,� gg%�

oh^_l� l_^o]_^�jl_mmol_� $8 � fJdog� i`�Ca%�qcnb�1�gf�i`�nlcjf_�af[mm)^cmncff_^�]ihmn[hn)�

\icfcha�C>f� $2*,�H%� [n� --,~>�`il�.0�b_�om*� Ob_� mg[ff� [giohn�i`�chmifo\f_�g[n_lc[f�

`ilg_^� ^olcha� []c^� bs^lifsmcm� [h^� nb_� `[n� jfoa�q_l_� l_gip_^�\s�`cfnl[ncih� $,*..�Yng

*)



gcffcjil_�gc]li`cfn_l%*� Ob_�[gchi�[]c^�[h[fsmcm� i`�ch^cpc^o[f� `cfnl[n_m�^cmmifp_^� ch�,*.�

H� mi^cog� ]cnl[n_� mifoncih� $jC� .*.%� q[m� j_l`ilg_^� ch� ^ojfc][n_m� \s� nb_� g_nbi^� i`�

Hiil_�[h^�Nn_ch� $/4%�omcha�[�GF=�<fjb[�Kfom�<gchi�<]c^�<h[fsm_l�_kocjj_^�qcnb�

[�C_qf_nn�)�K[]e[l^�Hi^_f�//52<�Dhn_al[nil*� Ncgcf[lfs(�g_nbcihch_�[h^�]smnch_�q_l_�

^_n_lgch_^� ch� m_j[l[n_� m[gjf_m� [`n_l�irc^[ncih� \s� nb_� j_l`ilgc]� []c^� jli]_^ol_� [m�

^_m]lc\_^�\s�Hiil_� $/5%*

Klin_ch� Nifo\cfcns� ch�,*.!� Kin[mmcog�Cs^lirc^_� $FJC%

Dh�pcnli�jlin_ch� mifo\cfcns�q[m� ^_n_lgch_^� []]il^cha� ni� nb_�g_nbi^� i`�<l[\[�

[h^�?[f_� $0,%*� Nifo\cfcns�i`�jlin_chm� ch�,*.!�FJC�b[m�\__h�om_^� [m� [h� ch^c][nil�i`�

ip_ljli]_mm_^� mis\_[h�g_[f� $0,%*

Olsjmch� Dhbc\cnil�>ihn_hn�i`�Nis\_[hm

Ob_�[hnc)nlsjnc]�[]ncpcns�i`�N=�q[m�^_n_lgch_^�\s�nb_�_htsg[nc]�g_nbi^�i`�Gco�

[h^� H[le[ecm� $0-%� [h^� _rjl_mm_^� [m� Olsjmch� Dhbc\cnil� Phcnm� $ODP%+a� m[gjf_� $^ls�

g[nn_l� \[mcm� %� [h^� ODP+a� ]lo^_� jlin_ch� i`� nb_� m[gjf_*� =_htisf)?G)[lachch_)+;)�

hcnli[hcfc^_� bs^li]bfilc^_� $=<K<7� Ncag[�  � =)0431%� q[m� om_^� [m� nb_� jlin_[m_�

mo\mnl[n_*

@f_]nlijbil_mcm

Blioh^� mis\_[h� $,*1� a%�q[m� bigia_hct_^� ch� /� gf� \o``_l� $v*,2H� Olcm(� ,*,-1�

H� ][f]cog� ]bfilc^_(� -/!� mo]lim_(� jC� 4*.%� [n� 0~>� qcnb� [� =lcheg[h� bigia_hct_l

**



$Hi^_f� KOfJ+/1%� [n� g[rcgog� m_nncha� []]il^cha� ni� nb_� g_nbi^� i`�Ccf^_\l[h^� [h^�

Csgiqcnt� $0.%*� Ob_� _rnl[]n� q[m� ]_hnlc`oa_^� [n� /,,,� ljg� $-03,�M*>*A*%� [n� 0~>�`il�

-1� gchon_m*� Ob_� moj_lh[n[hn�q[m� [h[fsm_^� `il� jlin_ch� []]il^cha� ni� nb_�g_nbi^� i`�

Giqls� _n� [f*� $0/%*� N[gjf_� q[m� nb_h� ^cfon_^� qcnb� ^cmncff_^� q[n_l� ni� acp_� jlin_ch�

]ih]_hnl[ncihm�i`�1� +ra++rf*� ?cfon_^� m[gjf_� $,*,1�gf%�q[m� [^^_^� ni� [h�_ko[f�pifog_�

i`� m[gjf_� \o``_l� V2.*1� gH� Olcm� $jC� 2*4%(� .� �� mi^cog� ^i^_]sf� mofjb[n_(� ,*,,1� !�

\ligijb_hif�\fo_(� -,��� afs]_lif� $p+p%� [h^�1�!� .)g_l][jni_nb[hif� $p+p%X(� [h^�0�gf�

^cmncff_^�q[n_l%�[h^�\icf_^�`il�m_p_h�gchon_m*� @cabn�gc]lifcn_lm�$.,�89@7�jlin_ch%�i`�nbcm�

mifoncih�q[m� [jjfc_^� ni� _[]b� f[h_� i`�nb_�a_fm*

Ni^cog� ^i^_]sf� mofjb[n_� jifs[]lsf[gc^_� a_f� _f_]nlijbil_mcm� $N?N)K<B@%�

omcha�-.*1!�jifs[]lsf[gc^_�a_fm�q[m�j_l`ilg_^�ih�nb_�_rnl[]nm�i`�nb_�jlin_ch�miol]_m�

[]]il^cha�ni� nb_�g_nbi^�i`�G[_ggfc� $00%�[h^�mn[ch_^�qcnb�>iig[mmc_�=fo_�mifoncih�

$,*-!� >iig[mmc_� =fo_(� .1!� _nb[hif� [h^� 1!� []_nc]� []c^%*� Giq�Hif_]of[l�R_cabn�

$GHR%� mn[h^[l^� jlin_chm(� -0*0� )� 50*,� D]?(� $Kb[lg[]c[%� q_l)c� om_^� [m� l_`_l_h]_�

jlin_chm*

I_a[ncp_� Nn[chcha� `il�?_n_lgch[ncih� i`�OD� ch�@f_]nlijbil_mcm�B_fm

I_a[ncp_�mn[chcha�`il�FOD�^_n_lgch[ncih�ch�nb_�a_fm�q[m�^ih_�[]]il^cha�ni�nb_�

g_nbi^�i`�Plc_f�[h^�=_la_m�$01%*� >ihp_hncih[f�K<B@(�qcnbion�N?N(�q[m�^ih_�omcha�

-.*1!� jifs[]lsf[gc^_� a_fm� ni� ^_n_]n� nb_� jl_m_h]_� i`� nlsjmch� chbc\cnilm*� B_fm�q_l_�

cgg_lm_^� Dh�.,,�ga+gf� nlsjmch� ch� -,,�gH�mi^cog�\o``_l(� jC�3*1� `il�.,�gchon_m� [n�

/3~>(� lchm_^� nqc]_� qcnb� ^cmncff_^� CYJ� [h^� cgg_lm_^� ch� `l_mbfs� g[^_� jlin_[m_

*+



mo\mnl[n_� `il� -,� gchon_m*� Klin_[m_� mo\mnl[n_� ]ihn[ch_^� .-� ga� I)[]_nsf)^f)�

jb_hsf[f[hch_� 75)h[jbnbsD� _mn_l� $<KI@%� ch� 4*31� gf� I(I)^cg_nbsf`ilg[gc^_� `l_mbfs�

gcr_^� qcnb� 0.� ga� i)^c[himc^ch_� ch� 33� gf� i`� -,,� gH� mi^cog� jbimjb[n_� \o``_l*�

Olsjmch�chbc\cnil�tih_m�[jj_[l_^�]f_[l�[a[chmn�[�jche�\[]ealioh^*� Fohcnt�OD� $Ncag[�

 O)5,,/%�q[m� om_^� [m� [� mn[h^[l^*

.*/� M_mofnm�S_V�:[dUfdd[`_

.*/*-� Klircg[n_�<h[fsmcm

Ob_�l_mofnm�i`�nb_�jlircg[n_� [h[fsmcm�[l_�mbiqh� ch�O[\f_� D*� Ob_�CK�N=�b[^�

-3!� bcab_l�jlin_ch� ]ihn_hn� ]igj[l_^� ni� nb_� ]ihp_hncih[f� [oni]f[p_^� \_[hm*� ?o_�

ni� nb_� ch]l_[m_� ch� nb_�jlin_ch� ]ihn_hn(� nb_�`[n� ]ihn_hn�i`�nb_�CK�N=�q[m�[\ion� --!�

f_mm� nb[h� nb_� mcgcf[lfs� nl_[n_^� ]ihp_hncih[f� N=*� Ob_� b_[n)nl_[n_^� \_[hm� b[^� bcab_l�

`[n� p[fo_m� nb[h� nb_� ohb_[n_^� ]ihp_hncih[f� [h^� GOD� N=� ch^c][ncha� nb[n� nb_� b_[n�

nl_[ng_hn�g[s�b[p_� ch]l_[m_^� nb_� _rnl[]n[\cfcns�i`�`[n� `lig� nb_�\_[hm*� Ob_� GOD� N=�

mbiq_^� mcgcf[l� jlircg[n_� ]igjimcncih� [m� nb_� ]ihp_hncih[f� \_[hm*� C[h� _n� [c*� $/.%�

[fmi� l_jiln_^� mcgcf[lcns� ch� jlircg[n_� ]igjimcncih� i`� nb_cl� GOD� fch_� i`�N=� [h^� nb_�

]igg_l]c[f�p[lc_ns� $Rcffc[gm� 4.%*

*,



.*/*.� <gchi�<]c^� <h[fsmcm

Ob_� [gchi� []c^� ]igjimcncih� i`� nb_� N=� cm� mbiqh� ch� O[\f_� DD� _rjl_mm_^� [m� [�

j_l]_hn� i`�?H� [h^� ]lo^_� jlin_ch*� Ob_� [gchi� []c^� jli`cf_m� i`� nb_� N=(� b_[n_^� il�

ohb_[n_^(�q_l_� mcgcf[l*� Alc_^g[h� _n� [f*$02%� [fmi� l_jiln_^� hi� ]b[ha_� ch� nb_� [gchi�

[]c^�]igjimcncih�i`�b_[n_^� [h^� ohb_[n_^�\_[hm�\on� nbcm�mcgcf[lcns� ch� nb_� [gchi�[]c^�

]igjimcncih� ^i_m� hin�acp_� [h� _mncg[n_� i`�nb_cl� [p[cf[\cfcns� ni� nb_� [hcg[f*

Ob_�[gchi�[]c^�]igjimcncih�i`�g[hs�^c``_l_hn�p[lc_nc_m�[h^�mnl[chm�i`�N=�b[p_�

\__h�]igj[l_^(�j[lnc]of[lfs�qcnb�l_a[l^�ni�g_nbcihch_(�nb_�fcgcncha�[gchi�[]c^�i`�nb_�

N=�jlin_ch� Ob_l_�b[m�\__h�mig_�ch^c][ncih�nb[n�nb_�f_p_f�i`�g_nbcihch_�ch�nb_�m__^�

ch]l_[m_m� jlijilncih[n_fs�qcnb� jlin_ch� ]ihn_hn� \on� `_q� mcahc`c][hn� ^c``_l_h]_m� b[p_�

\__h� `ioh^�\_nq__h� nb_�[gchi�[]c^� ]igjimcncih�i`�^c``_l_hn�p[lc_nc_m�[h^�mnl[chm�i`�

N=�$/2%*� Ob_�CK�N=�b[^�bcab_l�[gchi� []c^�f_p_fm�nb[h� nb_�inb_l�N=�p[lc_nc_m�qb_h�

_rjl_mm_^�ih� [�^ls�g[nn_l�\[mcm�\on� nb_�[gchi�[]c^� f_p_fm�q_l_�mcgcf[l� _rjl_mm_^�ih�

[�]lo^_� jlin_ch�\[mcm� $O[\f_� DD%*� Ob_l_`il_(�bcab_l�]lo^_� jlin_ch�f_p_fm�[m�i\m_lp_^�

`il� nb_m_� \_[hm� $O[\f_� D%� [l_� [� l_mofn�i`�ch]l_[m_^� f_p_fm�i`�nlo_�jlin_ch� l[nb_l� nb[h�

i`�[hs� inb_l�miol]_� i`�hcnlia_h*

Ob_�GOD�N=(� [fnbioab� f[]echa� ch� nb_�FOD�jlin_ch(� mncff� mbiq_^� mcgcf[l� [gchi�

[]c^� f_p_fm�ni�nbim_�`ioh^�ch� nb_�inb_l�\_[hm*� Alc_^g[h�_n�[f*$02%(�[fmi�`ioh^�mcgcf[l�

[gchi� []c^� ]igjimcncih� \_nq__h� nb_� ]igg_l]c[ffs� aliqh� N=(�Rcffc[gm� 4.(� [h^� [h�

cmifch_�f[]echa�FOD�$G4-)015,%*� Dn�q[m�moaa_mn_^�nb[n�nb_�[gchi�[]c^m�inb_lqcm_�om_^�

ch� nb_� mshnb_mcm� i`�FOD� [l_� `l__�il�[l_� ch]iljil[n_^� chni�inb_l�jlin_chm*� Hil_ip_l(�

OD� g[e_� oj� ihfs� [\ion� 2!� i`� nb_� nin[f� jlin_ch� ch� N=� $..(� .1(� .2%(� nb_l_`il_(� nb_

*-



[\m_h]_� i`�FOD� ch� nb_� GOD� N=�qcff� b[p_� fcnnf_� cgj[]n� ih� nb_� [gchi� []c^� ]ihn_hn� i`�

nb_m_� \_[hm*

.*/*/� Klin_ch� Nifo\cfcns

Ob_�mifo\cfcns�i`�jlin_chm� ch�]_ln[ch�\o``_l�mifoncihm� cm�om_^�[m�[h� ch^c][nil�i`�

ip_ljli]_mmcha�ch�N=*� Bliqnb�^_jl_mmcih� ch�]bc]em�^o_� ni� ch]l_[m_^� b_[n� nl_[ng_hn�

i`�N=H�q[m�`ioh^�ni�\_�]ill_f[n_^�ni�^_]l_[m_^�jlin_ch�mifo\cfcns�ch�,*.�!�jin[mmcog�

bs^lirc^_� $0,%*� Jp_lb_[ncha� i`�jlin_ch� `__^m� f_[^m� ni� ^_n_lcil[ncih� i`�jlin_chm� \s�

]igjf_r� l_[]ncihm� \_nq__h� jlin_chm� [h^� ][l\ibs^l[n_m(� \s� chn_l[]ncihm� \_nq__h�

jlin_ch�gif_]of_m(�[h^�\s�irc^[ncih*� Ob_�honlcncih[f�]ihm_ko_h]_m�i`�nb_m_�l_[]ncihm�

[l_� l_^o]_^� mifo\cfcns� [h^� ^ca_mnc\cfcns�i`�nb_� jlin_chm� $03%*

Ob_� jlin_ch� mifo\cfcns� l_mofnm� i`� nb_� \_[hm� [l_� mbiqh� ch�O[\f_� ---*� Ob_� j_l�

]_hn�jlin_ch�mifo\cfcns�i`�nb_�[oni]f[p_^�N=�q[m�bcab_l�nb[h� nb[n�i`�nb_�]igg_l]c[ffs�

jli^o]_^�N=H�[h^�mcgcf[l�ni�nb_�li[mn_^�\_[hm�ch^c][ncha�nb[n�nb_�[oni]f[p_^�N=�^c^�

hin� l_]_cp_� _r]_mmcp_� b_[n� nl_[ng_hn*� <]]il^cha� ni� <l[\[� [h^� ?[f_� $0,%(� jlin_ch�

mifo\cfcns�p[fo_m�i`�f_mm�nb[h�3,�!� ch^c][n_� cgj[cl_^�honlcncp_�p[fo_� `il� nb_�]bc]e�[h^�

p[fo_m� f_mm� nb[h� 21!� [fgimn� ]_ln[chfs� ch^c][n_� ip_ljli]_mmcha*� K[lmih� _n� [f*� $04%�

l_jiln_^� 15� '*� G1� !� ni� \_� nb_� ]lcnc][f� f_p_f� i`� jlin_ch� mifo\cfcns� h__^_^� `il�

g[chn[chcha�ijncg[f�`__^�_``c]c_h]s�ch�]bc]em*� Ob_l_`il_(�nb_�jlin_ch�mifo\cfcns�l_mofnm�

i`�nb_�jlin_ch�mojjf_g_hnm�ch�nbcm�mno^s�^c^�hin�ch^c][n_�ip_ljli]_mmcha�i`�nb_�\_[hm*

*.



.*/*0� Olsjmch� Dhbc\cnil�>ihn_hn� i`�nb_�=_[hm

Ob_� f_p_fm�i`�ODP(� [m�_rj_]n_^(�q_l_�bcab_l� ch� nb_� l[q�nb[h� nb_�b_[n�nl_[n_^�

\_[hm�$O[\f_�DQ%*� Ob_�l[q�CK�N=�b[^�[\ion�.4!�bcab_l�ODP�nb[h�nb_�]ihp_hncih[f�

l[q�N=*� Ob_�bcab_l�f_p_fm�i`�]lo^_�jlin_ch�[h^�[gchi�[]c^m�ch�nb_�CK�N=�p_lmom�nb_�

]ihp_hncih[f�N=�[m�m__h�ch�O[\f_m�-�[h^�DD(� l_mj_]ncp_fs(�]iof^�\_� nb_�l_mofn�i`�bcab_l�

f_p_fm� i`�OD�g_[mol_^� ch� nb_� l[q�CK�N=*� Ciq_p_l(� nb_� GOf�\_[hm(� b[^� 0,�!� f_mm�

ODP� nb[h� nb_�]ihp_hncih[f�\_[hm�qbc]b�]iof^�\_�[nnlc\on_^�ni�nb_�f[]e�i`�nb_�FOD�ch�

nb_� GOf� \_[hm*� Alc_^g[h� _n� [f*� $02%� `ioh^� nb[n� nlsjmch� chbc\cnils� []ncpcns� ch� nb_cl�

p[lc_ns�i`�GOf�N=�q[m�10!�i`�nb_�]igg_l]c[f�p[lc_ns�$Rcffc[gm�4.%*� <hcg[fm�`_^�N=�

qcnb� fiq�f_p_fm�i`�nlsjmch�chbc\cnil�[]ncpcns�b[^�\_nn_l�aliqnb�j_l`ilg[h]_m�nb[h�nbim_�

`_^� ]ihp_hncih[f� N=� $-3(� /.(� 05(� 1,%*

.*.*1� @f_]nlijbil_mcm

Acaol_� -� mbiqm� nb_� jlin_ch� jli`cf_m� i`� nb_� N=� om_^� `il� nb_� mno^s*� Ob_�

ko[hncn[ncp_�^c``_l_h]_m� ch�OD�[]ncpcns�i`�nb_�N=�b[p_�\__h�[mmi]c[n_^�qcnb�ko[fcn[ncp_�

p[lc[ncih(� nb[n�cm(� nb_�jl_m_h]_�il�[\m_h]_�i`�OD�\[h^m(� ch�nb_�_f_]nlijbil_nc]�j[nn_lh�

i`� nb_� N=� _rnl[]nm� $1-%*� Himn� i`� nb_� _f_]nlijbil_nc]� jli`cf_m� m__h� ch� Acaol_� -� [l_�

mcgcf[l*� Klin_chm�_rnl[]n_^�`il�nb_�a_fm�`lig�b_[n)nl_[n_^�\_[hm�q_l_� f_mm�nb[h�nbim_�

_rnl[]n_^�`lig�nb_�ohb_[n_^�l[q�il�GOf�N=�qbc]b�cm�[nnlc\on[\f_� ni�nb_�f_mm�mifo\cfcns�

i`�b_[n)nl_[n_^�N=*� <�\[h^�[n� u.,�e?�cm�gcmmcha�ch� nb_�GOf�\_[hm�qb_h�]igj[l_^�

ni� nb_� jlin_ch�jli`cf_�i`�nb_� l[q�N=� $Acaol_�.%*� Oi�\_� ]_ln[ch�qb_nb_l� nb_�FOD�q[m�

[\m_hn� ch� nb_�GOf�N=(� h_a[ncp_� mn[chcha�i`�nb_�a_fm�q[m�^ih_�$Acaol_�/%*� Ob_�l_mofnm

*/



mbiq_^� nb_� [\m_h]_� i`� nb_� gif_]of[l� _hncns� ehiqh� [m� FOD� ch� nb_� GOf� N=� [m�

]igj[l_^�qcnb�nb_�FOD�mn[h^[l^(� nbom(�_rjf[chcha�nb_�fiq�nlsjmch�chbc\cnil�[]ncpcns�i`�

nb_m_� \_[hm� $O[\f_� DQ%*� Phfce_� nb_� N?N)K<B@� a_fm� $Acaol_m� -� [h^� .%� qb_l_�

m_j[l[ncih�q[m� \[m_^� ih�gif_]of[l�q_cabn(� nb_� jlin_ch� gif_]of_m� ch� nb_� h_a[ncp_fs�

mn[ch_^� a_fm� $Acaol_� /%� q_l_� m_j[l[n_^� []]il^cha� ni� nb_cl� cmi_f_]nlc]� ]b[la_m*�

Ob_l_`il_(�inb_l�\[h^m�i`�[]ncpcns�m__h�ch�nb_�h_a[ncp_fs�mn[ch_^�a_fm� $Acaol_�/%�q_l_�

^o_�ni�nb_�jl_m_h]_�i`�inb_l�jlin_[m_�chbc\cnilm(�mo]b�[m�nb_�cminsj_m�i`�=iqg[h�=cle�

OD� $1.%*

+'-� 9`_U]fd[`_d

Ob_� l_mofnm� mbiq_^� nb[n� nb_� CK� \_[hm� b[p_� -3!� gil_� jlin_ch� nb[h� nb_�

[oni]f[p_^� ]ihp_hncih[f�p[lc_ns*� <h[fsmcm� i`�nb_�OD� ]ihn_hn� i`� l[q� CK� N=� mbiq_^�

bcab_l�f_p_fm�nb[h�]ihp_hncih[f�\_[hm� ch^c][ncha�nb[n�b_[n�nl_[ncha�nb_�CK�\_[hm�q[m�

h_]_mm[ls�\_`il_�\_cha�`_^� ni� nb_� [hcg[fm*� Ob_� [gchi� []c^� jli`cf_m� i`�nb_�N=�q_l_�

mcgcf[l�[giha�nb_�miol]_m�_r[gch_^�\on�nb_s�]iof^�^c``_l� ch� n_lgm�i`�\ci[p[cf[\cfcns*�

Ob_� jlin_ch� mifo\cfcns� l_mofnm� i`�nb_� [oni]f[p_^� N=�q_l_� mcgcf[l� ni� nbim_� i`� li[mn_^�

N=� [h^� ^c^� hin� ch^c][n_� _r]_mmcp_� jlin_ch� ^[g[a_� ^olcha� [oni]f[pcha*� Ob_�

]ihp_hncih[f� [oni]f[p_^�N=�mbiq_^�bcab_l�jlin_ch�mifo\cfcns�[h^�OD� []ncpcns�nb[h� nb_�

CK� N=�qbc]b�q_l_� mcgcf[lfs� b_[n� nl_[n_^� ch^c][ncha� nb[n� nb_� CK� N=� l_]_cp_^� gil_�

b_[n�nl_[ng_hn�nb[h�nb_�]ihp_hncih[f�\_[hm*� Jp_l[ff(�OD�[]ncpc� +�q[m�h_afcac\f_�ch�nb_�

b_[n� nl_[n_^� \_[hm� ]igj[l_^� ni� nb_� ohb_[n_^� \_[hm*� Ob_� GOf� \_[hm� b[^� 2,�!� i`

*0



nb_�OD� []ncpcns�i`�nb_�]ihp_hncih[f� l[q�\_[hm� [h^� nb_� _f_]nlijbil_nc]�[h[fsmcm�i`�nb_�

GOf�N=�]f_[lfs�mbiq_^� nb_�[\m_h]_�i`�nb_�FOD�\[h^*� Ob_m_�l_mofnm� moaa_mn�nb[n�nb_�

om_� i`� GOf� \_[hm� g[s� l_mofn� ch� \_nn_l� aliqnb� j_l`ilg[h]_� i`� nb_� \cl^m� qb_h�

]igj[l_^� ni� nb_� ]ihp_hncih[f�\_[hm� [h^�g[s�_fcgch[n_� nb_� ]imn�i`�b_[n� nl_[ng_hn*

*'1



O<=G@� D*� Klircg[n_�]igjimcncih�i`�nb_�\_[hm� $?H%

N=H
<oni]f[p_^

N=
<oni]f[p_^�
CK�N=

Mi[mn_^
N=

M[q
N=

GP
N=

?ls�g[nn_l(� ! 5-*3 52*- 51Y 52*/ 51/ 51*0
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I8C 7fe`U]SgWV�I8 7fe`VSgWV�>F�I8 H`SdeWV�I8 HSh�I8 GOf�I8 I;C

7^[_`�7VV  :C �&,  :C !�>K  :C  �9F  :C  9F  :C  �9F  :C !>K  :C  9F

<mj[lnc]�[^^ .',/ 5*45 0*,. -,*4- 0*20 -,*15 /*51 -,*04 ,'2+ -,*-2 /*50 -,*04 ,*.0 ,*-/

Obl_ihch_ -*14 +2+ -*.3 /*0- -*0. /*.0 *,1 /*0, -*-3 ,'), -*/, /*02 ,*,2 ,*,5

N_lch_ .*.- 0*,4 -*2, 0*/, -*4. 0*-2 -*20 0*/1 *'-1 ,'1, -*2- 0*.4 ,*-- ,*,4

Bfon[gc]�[]c^ 4*.5 -1*/, 1*5/ -1*50 2*4, -1*1/ 2*-4 -2*/5 1*31 *-'2) 1*55 -1*5/ ,*/5 ,*..

Klifch_ .*35 1*-1 .*,0 .'-1 ++1 1*.- .*,3 1*05 -*5- 0*51 .*,3 1*1- ,*-/ ,*,5

Bfs^h_ -*5, /*1- -*0. ,'1+ -*2- ,'/1 -*0/ /*35 -*/. /*0. -*0. /*34 ,*,5 ,*,3

<f[hch_ .*,. /*3/ -*03 /*51 -*23 /*4- *'-1 /*5/ -*/2 /*1. -*1, ,'22 ,*-, ,*,3

]smnch_ ,*// ,*2- ,*.1 ,*23 ,*/- ,*3- ,*.1 ,*22 ,*.1 ,*21 ,*.2 )'/2 ,*,- ,*,-

Q[fch_ .*.1 0*-1 -*3, 0*13 -*44 0*.5 -*25 0*04 -*13 0*,3 -*22 0*0- ,*-, ,*,4

H_nbcihch_ -*,3 -*53 ,*40 ++/ ,*53 .*.- ,*53 .*13 ,*4/ .*-1 ,*5. .*01 )')- ,*,5

Dmif_o^h_ .*,2 /*4, -*10 0*-0 -*32 0*,. -*11 0*-- -*01 /*32 -*1- 0*,. ,*,5 ,*,2

G_o^h_ /*02 /,1 .*2, 2*55 .*50 2*3- .*2- 2*5. .*0, 2*.. .*15 2*45 ,*-2 ,*-/

Oslimch_ -*/. .*00 ,*55 .*22 -*-1 .*2/ -*,, .*21 ,*44 ++1 -*,. .*3- ,*,2 ,*,3

Kb_hsf[f[hch_ +,+ -'+1 -*3. -'/+ -*53 0*1, -*3. 0*12 -*15 0*-. -*3, 0*1. ,*-- ,*,4

Ccmnc^ch_ -*,- -*42 ,*45 +,2 ,*5/ .*-. ,*5, +,2 ,*4. .*-. ,*45 .*/3 ,*,/ ,*,5

Gsmch_ /*.. .'2- ,'1, -,*/5 /*21 1',, /*/, 4*31 /*,- 3*4, 0*., --*-3 ,*-4 ,*32

<lachch_ /*,4 .'/1 .*/- 2*.- .*3. 2*.- .*/- 2*-/ .*-/ 1*1. .*/, 2*-. ,*-0 ,*-.
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O<=G@�DQ*� Olsjmch�chbc\cnil�]ihn_hn�i`�nb_�\_[hm� $g_[h�i`�nlcjfc][n_�^_n_lgch[ncihm%

lW/
li

N= ODP&+a�?H�Ö � N@H ODP+a�Klin_ch� E � N@H

N=H , ,

<oni]f[p_^ --*4� Ö � -*. /-*3� Ö � /*/

<oni]f[p_^�CK 0*5� Ö � ,*4 --*.� Ö � -*3

M[q�CK 54*/� Ö � /*, .,/*1� Ö � 2*4

Mi[mn_^ , ,

GOf 0-*5� Ö � ,*2 ---*0� Ö � -*2

M[q 3,*1� Ö � -*3 -4.*2� Ö � 0*0

�ODP�[l_�nb_�gc]ligif_m� i`�nb_� mo\mnl[n_� $=<K<%�bs^lifst_^�j_l�gchon_� [n�/3~>*



50*,�e?
23*,�e?

0/*,�e?

/,*,�e?

.,*-� e?�
$N=�FOD%

-0*0�e?

Acaol_� -*� N?N)K<B@�j[nn_lh� i`�nb_� mis\_[hm� $N=%� om_^� ch� nb_� mno^s*

G[h_� -6� Nn[h^[l^� fiq�gif_]of[l�q_cabn�jlin_chm7� G[h_.6� N=H7� G[h_�
/6� M[q�  *2=:5:>:5!�N=7� G[h_� 06�<oni]f[p_^�  *2=:5C>:5!� N=7� G[h_� 17�
<oni]f[p_^�CK�N=7� G[h_�27�GOf�N=7� G[h_�36�Mi[mn_^�  *2=:5:>:5!�N=

+,



50*,�e?
23*,�e?

0/*,� e?

/,*,�e?

.,*-� e?�
$N=�FOD%

-0*0� e?

Acaol_� .* N?N)K<B@�j[nn_lh�i`�nb_�l[q�  *2=:5�(>:5!�N=�[h^�GOf�
N=*

G[h_� -6� Nn[h^[l^� fiq�gif_]of[l�jlin_chm7� G[h_�.6�M[q�
N=7� G[h_� /6� GOf�N=*
Iin_� nb_� [\m_h]_� i`� u� .,�F?�\[h^� ch� f[h_� /*

+-



Acaol_� /*� I_a[ncp_� mn[chcha� i`� -.*1!� jifs[]lsf[gc^_� a_fm� ni� ^_n_]n� nb_�
jl_m_h]_� il� [\m_h]_� i`�Fohcnt�Olsjmch� Dhbc\cnil� $FOD%� ch� l[q�
B*2=:5�(>:5!� N=� [h^� GOf�N=*

G[h_� -6� M[q� N=7� G[h_� .6� GOf� N=7� f[ h _ � /6� FOD� Nn[h^[l^7�
G[h_� 06� Nn[h^[l^� fiq�gif_]of[l�q_cabn� jlin_chm*
Iin_� nb_� [\m_h]_�i`�nb_�FOD�\[h^� ch� nb_� GOf� N=� $f[h_� .%*

+.



,'�;L7BK7J?ED�E<�J>;�DKJH?J?ED7B�GK7B?JO�E<�IEO8;7DI

,'*� ?_ec`VfUe[`_

Ob_� ]b_gc][f� ]igjimcncih� i`� nb_� N=(� [m� ^_m]lc\_^� ch� ]b[jn_l� .(� acp_m� nb_�

jin_hnc[f� `__^cha�p[fo_� \on� ^i_m� hin�acp_� [h� _mncg[n_� i`�honlc_hn� \ci[p[cf[\cfcns*� <�

hog\_l�i`�`[]nilm�mo]b�[m�nb_�^ca_mnc\cfcns�i`�nb_�honlc_hn(� cnm� l[n_�i`�[\miljncih�`lig�

nb_�a[mnli)chn_mnch[f�nl[]n(�[h^�]igjf_r�chn_l[]ncihm�qcnb�inb_l�honlc_hnm�][h�[fn_l�nb_�

jbsmcifiac][f�[p[cf[\cfcns�i`�[�honlc_hn*� Ail�_r[gjf_(� [�ehiqf_^a_�i`�nb_� [gchi�[]c^�

]igjimcncih� i`� [� jlin_ch� ][h� jlipc^_� [� p[fo[\f_� ch^_r� [m� ni� cnm� jin_hnc[f� honlcncp_�

p[fo_(� \on� cn� cm� nb_� []no[f� j_l`ilg[h]_�i`�[h� [hcg[f�`_^� nb[n�jlin_ch�qbc]b�h__^m� ni�

\_� [mm_mm_^*� Ob_� ^ca_mnc\cfcns� i`� nb_� jlin_ch� l_f[n_m� ni� nb_� _rn_hn� ni�qbc]b� [gchi�

[]c^m� [l_� l_f_[m_^� `lig� nb_� jlin_ch� ch� nb_�^ca_mncp_� msmn_g�i`�nb_� [hcg[f*� Ob_� l[n_�

[n� qbc]b� nb_m_� [gchi� []c^m� [l_� [\mil\_^� `lig� nb_� a[mnli)chn_mnch[f� nl[]n� [h^� nb_�

]igjf_r� chn_l[]ncihm� p+cnb� inb_l� honlc_hnm� g[s� nb_h� [``_]n� nb_� ^ca_mnc\cfcns� i`� nb_�

jlin_ch� [h^� nb_� [p[cf[\cfcns�i`�nb_� [gchi�[]c^m� ni� nb_� [hcg[f� $/2%*

Ob_�om_�i`�`off)`[n�N=(�\_][om_�i`�nb_�bcab�jlin_ch�[h^�_h_las�]ihn_hn(�cm�a_h_l[ncha�

]ihmc^_l[\f_� chn_l_mn� [m� [� l_jf[]_g_hn� `il� N=H� ch� ]bc]e_h� ^c_nm� $1/(� 10%*� Ob_�

jl_m_h]_� i`�b_[n)f[\cf_�OD� ch� l[q�N=� `fiol(� biq_p_l(� ][om_m�aliqnb� ^_jl_mmcih� [h^�

j[h]l_[nc]� _hf[la_g_hn� ^o_� ni� ch]l_[m_^� m_]l_nils� []ncpcns� ch� l[nm(� ]bc]em� [h^�gc]_�

$.0%*� Obcm� j[h]l_[nc]� bsj_lm_]l_ncih� f_[^m� ni� ch]l_[m_^� fimm_m� i`� _mm_hnc[f� [gchi

+/



[]c^m(� ch� j[lnc]of[l� nb_� mofjbol� [gchi� []c^m(� qbc]b� [l_� ch� bcab� ]ih]_hnl[ncih� ch�

j[h]l_[nc]�m_]l_ncihm�ch�nb_m_�mj_]c_m�$.0%*� Obom(� nb_�aliqnb�^_jl_mmcih�i\m_lp_^�ch�

aliqcha� [hcg[fm� `_^� l[q�N=� cm� [� ]ig\ch_^� _``_]n� i`� cgj[cl_^� chn_mnch[f� jlin_ifsmcm�

^o_� ni� nb_� chbc\cncih� i`�nlsjmch� [h^� nb_�^l[ch� i`�_mm_hnc[f� [gchi� []c^m� ch� j[h]l_[nc]�

m_]l_ncihm� $-0%*� <gchi�[]c^� mojjf_g_hn[ncih(� j[lnc]of[lfs�]smnch_� il�g_nbcihch_(� i`�

l[q�N=� ^c_nm�`il� l[nm�[h^�]bc]e_hm� [ff_pc[n_m� mig_�i`�nb_�aliqnb� ^_jl_mmcih� $3(� 11%*�

Ob_� _``_]ncp_� om_� i`�N=� ^_j_h^m� ih� nb_� b_[n� nl_[ng_hn� l_]_cp_^� ni� l_^o]_� nb_� OD�

[]8Y#pcns� ch� nb_�\_[hm�\_`il_�\_cha�`_^� ni� nb_� [hcg[f� $10%*

Dh�^c_nm�]ihn[chcha�[^_ko[n_�[giohnm�i`�[ff� l_kocl_^� honlc_hnm(� nb_� _``c]c_h]s�i`�`__^�

oncfct[ncih�^_j_h^m�ojih�nb_� **f_n[\ifct[\f_�_h_las�]ihn_hn�i`�nb_�^c_n�mch]_�\cl^m�_[n�

ni�m[ncm`s�nb_cl�_h_las�l_kocl_g_hnm� $12%*� Fhiqf_^a_�i`�nb_�\ci[p[cf[\c_�_h_las�`lig�

nb_�`__^� ni� nb_�\cl^�cm�i`�p[fo_� ni� nb_�honlcncihcmn�ch� `ilgof[ncha�jiofnls� l[ncihm� $13%*�

Ob_�om_�i`�[]]ol[n_�\ci[p[cf[\c_�_h_las�p[fo_m�ni�`ilgof[n_�l[ncihm�qcff�l_mofn�ch�gil_�

_``_]ncp_� om_� i`� l_miol]_m(� l_^o]_� \ci[p[cf[\c_� _h_las� chjon� ]imnm� [h^� ch]l_[m_� nb_�

_``c]c_h]s�qcnb�qbc]b�inb_l�honlc_hnm�[l_�oncfct_^(�nb_l_\s�f_[^cha�ni� ch]l_[m_^�[hcg[f�

jli^o]ncpcns� [n� l_^o]_^� ]imnm� $13%*

Ob_� jl_m_hn� mno^s� q[m� oh^_ln[e_h� ni� _p[fo[n_� nb_� oncfct[ncih� i`� `off)`[n� N=(� ch�

j[lnc]of[l�nb_�h_q�CK�[h^�GOf�p[lc_nc_m(�\s�\licf_l�]bc]e_hm*�Ob_� mj_]c`c]�i\d_]ncp_m�

q_l_� nb_� `iffiqcha6

$c%� Oi�_p[fo[n_�nb_�honlcncih[f�ko[fcns�i`�nb_�`off)`[n�N=�^_m]lc\_^� ch�>b[jn_l�.(�qb_h�

ch]iljil[n_^� ch�]bc]e_h�\licf_l�mn[ln_l�^c_nm(� \s�mno^scha� nb_�aliqnb� j_l`ilg[h]_�i`�

nb_� ]bc]e_hm7

+0



$cc%� Oi�_mncg[n_�nb_�honlc_hn�\ci[p[cf[\cfcns�i`�nb_�^c_nm�]ihn[chcha�nb_m_�\_[hm�ni�nb_�

\cl^m7� [h^

$ccc%� Oi� ^_n_lgch_� c`� mojjf_g_hn[ncih� i`�]ihp_hncih[f� l[q� [h^� GOf� N=� ^c_nm�qcnb�

,*/!� ?G)g_nbcihch_� cgjlip_m� nb_�honlcncih[f� ko[fcns�i`�nb_�\_[hm*

/*.� H[n_lc[fm�[h^�H_nbi^m

/*.*-� ?c_nm�+�Ol_[ng_hnm

Ob_�_rj_lcg_hn[f�^c_nm�q_l_�`ilgof[n_^�ni�]ihn[ch�.0,�a�jlin_ch�[h^�-.*52�HE�

g_n� \ifct[\f_�_h_las�$H@%�j_l�ea�i`�^ls�g[nn_l*� Ob_�jlin_ch�miol]_m�q_l_�ch]fo^_^�

ch� nb_�^c_nm�[n�nb_�f_p_f�i`�.1�!�\s�q_cabn*� Ob_�^c_nm(� [m�fcmn_^�\_fiq(�q_l_� ]ilh�[h^�

qb_[n� \[m_^� [h^�q_l_�`ilgof[n_^� ni�\_� cmi_h_la_nc]� [h^� cmihcnlia_hiom*

N=H�^c_n� $]ihnlif%

<oni]f[p_^� N=� ^c_n�

<oni]f[p_^� CK�N=�^c_n�

Mi[mn_^� N=� ^c_n�

M[q�N=� ^c_n�

GOf�N=� ^c_n

Ob_� ]igjimcncih� i`� nb_� ^c_nm� cm� mbiqh� ch�O[\f_� Q*� >lo^_�N=� icf�q[m� [^^_^� ni� nb_�

CK� N=� ^c_n� ni� ]igj_hm[n_� `il� nb_� fiq_l� `[n� ]ihn_hn� i`� nb_m_� \_[hm*� @``_]n� i`

+1



g_nbcihch_� mojjf_g_hn[ncih�q[m� [fmi� mno^c_^� \s� mojjf_g_hncha� nb_� ^c_nm�qcnb� ,�il�

,*/!�?G)g_nbcihch_*

/*.*.� >bc]e_h�Bliqnb� [h^�?ca_mnc\cfcns�Olc[f

Oqi� nlc[fm� i`� l[h^igct_^� \fi]e� ^_mcah� q_l_� ]ih^o]n_^� ni� mno^s� nb_� aliqnb�

j_l`ilg[h]_�i`�]bc]e_hm� `_^� nb_� _rj_lcg_hn[f� ^c_nm*� ?[s�if^�g[f_� \licf_l� ]bc]e_hm�

q_l_� i\n[ch_^� `lig� <=N� C[n]b_ls(� I_q� Hch[m(� Iip[� N]inc[(� [h^� q_l_� `_^� nb_�

F_hnpcff_� \licf_l� mn[ln_l� ^c_n� $.0!� >K� [h^� -.*1� HE+ea� ?H� H@%� `il� m_p_h� ^[sm�

jimnb[n]bcha*� Ob_�\cl^m�q_l_�biom_^� ch� nb_lgimn[nc][ffs�]ihnliff_^� mn[ln_l� \[nn_lc_m�

ch� [� liig�qb_l_� nb_� n_gj_l[nol_�q[m� ]ihnliff_^*� Ob_� n_gj_l[nol_� ch� nb_� \[nn_ls�

][a_m� q[m� /.~>� ohncf� nb_� ]bc]e_hm� q_l_� nbl__� ^[sm� i`� [a_(� .5Ü>� ohncf� m_p_h� ^[sm�

[`n_lqbc]b� nb_� n_gj_l[nol_� q[m� l_^o]_^� \s� /~>� q__efs*� A__^� [h^� q[n_l� q_l_�

[p[cf[\f_�Y �fc\cnog� [h^� nb_� fcabn� jlial[g�q[m� ./G6-?� nblioabion� nb_� _rj_lcg_hn*

Jh� ?[s� 3� jimnb[n]bcha(� [`n_l� [� .� biol� `[mn(� nb_� \cl^m� q_l_� q_cab_^� [h^�

[mmcah_^� ni� nb_� nl_[ng_hnm� mi� nb[n� nb_� q_cabn� ^cmnlc\oncih� `il� _[]b� l_jfc][n_� q[m�

mcgcf[l*� @[]b� j_h� m_lp_^� [m� [� l_jfc][n_� qcnb� 1� ]bc]e_hm� j_l� j_h� ch� Olc[f� D� [h^� 0�

]bc]e_hm� j_l� j_h� ch� Olc[f� DD*� Ob_l_� q_l_� 1� l_jfc][n_m� i`� _[]b� ^c_n� ch� nlc[f� -� [h^� .�

l_jfc][n_m� `il�_[]b�^c_n�ch� nlc[f� DD(�[ll[ha_^� ch� [� l[h^ig�\fi]e�^_mcah*� Ob_� n_mn�^c_nm�

q_l_� `_^� `il� -0� ^[sm*

+2



;de[^Se[`_� `X�:[YWde[T[][ej� `X�eZW� :[Wed

@r]l_n[� q_l_� ]iff_]n_^� `lig� _[]b� j_h� ^olcha� nb_� f[mn� nbl__� ^[sm� i`� nb_�

_rj_lcg_hn*� >[l_� q[m� n[e_h� hin� ni� ch]fo^_� `__^� [h^� `_[nb_lm� ^olcha� nb_� _r]l_n[�

]iff_]ncih*� Ob_� _r]l_n[�q_l_�`l__t_)^lc_^�[h^�alioh^�\_`il_�[h[fsmcm� `il�^ls�g[nn_l�

[h^� Fd_f^[fcf� hcnlia_h� []]il^cha� ni� nb_�g_nbi^m� i`�<J<>� $/3%*� Blimm� _h_las�q[m�

^_n_lgch_^�\s�[h� cmij_lc\ifc]�][filcg_n_l�$Hi^_f� -.2-(�K[ll�Dhmnlog_hnm(�Dffchicm%*�

?ls� g[nn_l� ^ca_mnc\cfcns� $?H?%(� ]lo^_� jlin_ch� ^ca_mnc\cfcns� $>K?%� [h^� nb_�

g_n[\ifct[\f_�_h_las�$H@%�i`�nb_�^c_nm�q_l_�^_n_lgch_^�omcha�[]c^�chmifo\f_�[mb� [m�

[h� chn_lh[f� ch^c][nil*

sScett �% ( 7 5 * ( / # � "$ #� ' � *))� 0 � 0 � F 6 6 !
�� 26-2,+;79� 26� .>,9.;+� �� 6<;92.6;� [_�/2.-

<]c^� chmifo\f_� [mb� q[m� g_[mol_^� ch� nb_� ^c_nm� [h^� nb_� _r]l_n[� []]il^cha� ni� nb_�

g_nbi^� i`�Qiang[hh� _n� [f*$14%*

A__^� Dhn[e_�[h^�R_cabn�B[ch

<n�nb_�n_lgch[ncih�i`�nb_�_rj_lcg_hn(�nb_�\cl^m�q_l_�ch^cpc^o[ffs�q_cab_^�[`n_l�

[� nqi� biol�`[mn*� A__^�chn[e_�j_l�j_h(�ip_l� nb_�_rj_lcg_hn[f�j_lci^� i`�-0�^[sm(�q[m�

[fmi� l_]il^_^*

,)



R_cabn� i`�K[h]l_[m

Ob_�\cl^m�q_l_�ecff_^�\s�]_lpc][f�^cmfi][ncih*� Ob_�j[h]l_[m�q[m�l_gip_^�`lig�

/�\cl^m� `lig�_[]b�j_h� ch� nlc[f� D� [h^� .�\cl^m� `lig� _[]b�j_h� ch� nlc[f� DD� (�q_cab_^� $q_n�

q_cabn%(� ^lc_^� [n� -,,~>�`il�.0�biolm� [h^� l_q_cab_^� $Jc:� q_cabn%*

=i^s�>igjimcncih

Oi� ^_n_lgch_� nb_� \i^s� ]igjimcncih(�qbif_� \cl^m� $ch]fo^cha� \fii^(� `_[nb_lm(�

f_am� [h^� b_[^%� q_l_� [oni]f[p_^� `il� .,,� gchon_m(� ]iif_^� [h^� bigia_hct_^� ch� [�

R[lcha�\f_h^_l�qcnb�-,,�gf�i`�^cmncff_^�q[n_l*� Ob_�bigia_h[n_�q[m�[h[fsm_^�`il�^ls�

g[nn_l(� jlin_ch(� `[n�[h^� [mb� []]il^cha� ni� nb_� mn[h^[l^�g_nbi^m�i`�<J<>� $/3%*� A[n�

q[m�^_n_lgch_^�ih�`l__t_)^lc_^�m[gjf_m*�Ob_�][l][mm�_h_las�q[m�][f]of[n_^�omcha�nb_�

p[fo_m� i`�./*0� [h^� /4*5�eE+a� `il�jlin_ch� [h^� `[n(� l_mj_]ncp_fs� $15%*

Nn[ncmnc][f�<h[fsmcm

Q[fo_m�`il�ch^cpc^o[f�\cl^m�q_l_�om_^�`il�nb_�mn[ncmnc][f�[h[fsmcm�i`�\i^s�q_cabn�

a[ch(� j[h]l_[m�q_cabn� [h^�\i^s� ]igjimcncih*� K_h� g_[hm�q_l_� om_^� ni� mn[ncmnc][ffs�

_p[fo[n_� `__^� chn[e_� [h^� `__^� _``c]c_h]s� ^[n[*

Nn[ncmnc][f� [h[fsmcm� i`� nb_� ^[n[� q[m� j_l`ilg_^� [m� [� 2r.� `[]nilc[f� ^_mcah(�

]ihmcmncha�i`�^c_n�[h^� nb_�g_nbcihch_� f_p_f� [m� nb_�`[]nilm(� omcha� nb_�BGH� jli]_^ol_�

i`�nb_�Nn[ncmnc][f�<h[fsmcm�Nsmn_g� $2,%*� Ob_�l_mofnm�i\n[ch_^�`lig� nb_� nqi�nlc[fm�q_l_�

]ig\ch_^� `il� nb_� [h[fsmcm� [m� nb_� nlc[f�r�^c_n� chn_l[]ncih�q[m� hin� mcahc`c][hn*

,*



,'+',� HSe�:[YWde[T[][ej�Jc[S]

Oq_fp_�[^ofn(� g[f_� Njl[ao_�?[qf_s� l[nm(�q_cabcha� [\ion�.1,a(�q_l_� biom_^�

ch^cpc^o[ffs�ch�I[fa_h_�g_n[\ifc]�][a_m�nb[n�[ffiq_^�m_j[l[n_�]iff_]ncih�i`�`_]_m�[h^�

olch_*� Ob_� ^c_nm� om_^� ch� nbcm� mno^s� q_l_� nb_� m[g_� [m� nbim_� om_^� ch� nb_� ]bc]e_h�

^ca_mnc\cfcns� nlc[f*� Oqi� 2S2� G[nch� Nko[l_� ^_mcahm� q_l_� loh� mcgofn[h_iomfs*� Jh_�

alioj� q[m� `_^� nb_� hih)mojjf_g_hn_^� ^c_nm� [h^� nb_� inb_l� alioj� q[m� `_^� nb_�

g_nbcihch_� mojjf_g_hn_^� ^c_nm*� A__^� [h^� q[n_l� q_l_� jlipc^_^� [^� fc\cnog�

nblioabion� nb_� _rj_lcg_hn*�Ob_� _rj_lcg_hn[f�j_lci^�`il� _[]b�^c_n�f[mn_^�`il�4�^[sm�

qbc]b�ch]fo^_^�[�nbl__)^[s�[^domng_hn�j_lci^�`iffiq_^�\s�[�`cp_)^[s�]iff_]ncih�j_lci^*�

?olcha� nb_� ]iff_]ncih� j_lci^(� ^[cfs� l_]il^m� q_l_� e_jn� `il� nb_� [giohn� i`� `__^�

]ihmog_^(�q_cabn�i`�nb_�`_]_m�[h^� nb_�pifog_�i`�nb_�olch_�_r]l_n_^*� <�jlin_ch)`l__�

^c_n� q[m� `_^� ni� nb_� l[nm� `il� 1� ^[sm� cgg_^c[n_fs� `iffiqcha� nb_� ]igjf_ncih� i`� nb_�

_rj_lcg_hn� ni� ^_n_lgch_� g_n[\ifc]� hcnlia_h� fimm_m� ni� ][f]of[n_� nb_� g_n[\ifct[\f_�

jlin_ch� $HK%*

Ob_� `_][f� [h^� olch_� m[gjf_m� ]iff_]n_^� _[]b� ^[s� ^olcha� nb_� _rj_lcg_hn[f�

j_lci^m� q_l_� jiif_^� [h^� `lit_h� ohncf� [h[fst_^*� ?c_nm� [h^� alioh^� `_]_m� q_l_�

[h[fsm_^� `il� ^ls� g[nn_l(� hcnlia_h� [h^� _h_las� []]il^cha� ni� nb_� g_nbi^m� jl_pciomfs�

]cn_^*� Plch_� q[m� ^cfon_^� ni� [� ehiqh� pifog_�qcnb� ^cmncff_^�q[n_l� [h^� [h[fsm_^� `il�

hcnlia_h*� ?ls�g[nn_l�^ca_mnc\cfcns�$?H?%(�[jj[l_hn�jlin_ch�^ca_mnc\cfcns�$<K?%(� nlo_�

jlin_ch� ^ca_mnc\cfcns� $OK?%� [h^� [jj[l_hn� ^ca_mnc\f_� _h_las� $<?@%� i`�nb_�^c_nm�q_l_�

][f]of[n_^� \s� nb_� `iffiqcha� _ko[ncihm6

,+
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qb_l_(� âDâ� cm� nb_� [giohn�i`�honlc_hn� cha_mn_^7� âA â� cm� nb_� [h*iohn�i`�honlc_hn� _r]l_n_^�

ch� nb_� `_]_m7� âP â� cm� nb_� olch[ls� hcnlia_h7� O i â� [h^� âPiâ� l_jl_m_hn� nb_� [giohn� i`�

_h^ia_hiom�hcnlia_h� fimm_m� ch� nb_� `_]_m� [h^� olch_(� l_mj_]ncp_fs*

Nn[ncmnc][f� [h[fsmcm� i`� nb_� ^[n[� q[m� j_l`ilg_^� [m� [� 2r.� `[]nilc[f� ^_mcah(�

]ihmcmncha�i`�^c_n�[h^�nb_�g_nbcihch_�f_p_fm�[m�nb_�`[]nilm(� omcha�nb_�BGH�jli]_^ol_�

i`�nb_� Nn[ncmnc][f�<h[fsmcm� Nsmn_g� $2,%*

/*.*0� ?_n_lgch[ncih� i`�Olo_�H_n[\ifct[\f_�@h_las

Ob_� nlo_� g_n[\ifct[\f_� _h_las� $OH@%� ]ihn_hn� i`� nb_� ^c_nm� [h^� nb_� jlin_ch�

miol]_m�q[m�^_n_lgch_^� omcha�[^ofn�Nchaf_�>ig\�Rbcn_�G_abilh� liimn_lm� []]il^cha�

ni� nb_� âjl_]cmcih� `__^chaâ�g_nbi^� ^_m]lc\_^� \s� Nc\\[f^� $2-%� gi^c`c_^� ni� [� 04� biol�

]iff_]ncih� j_lci^� $2.%*� Acp_� l_jfc][n_� g_[mol_g_hnm� q_l_� ^ih_� ih� _[]b� ^c_n� [h^�

jlin_ch� miol]_*� Aiol� m[gjf_m� q_l_� n_mn_^� omcha� nq_hns� `iol� liimn_lm� ]bim_h� [n�

l[h^ig*� Dh� [^^cncih(� `iol� \cl^m� ^olcha� _[]b� [mm[s� j_lci^� q_l_� `[mn_^� `il� 04� biolm�

[h^� om_^� ni� g_[mol_�g_n[\ifc]� [h^� _h^ia_hiom� fimm_m*� Ob_� \cl^m�q_l_� [ffiq_^� ni

,,



l_]ip_l� `il� .�q__em� \_nq__h� _[]b� [mm[s� j_lci^*� <ff� \cl^m�q_l_� `_^� [�g[chn_h[h]_�

^c_n� \_nq__h� [mm[sm*

Ol[sm� q_l_� jf[]_^� oh^_l� _[]b� ][a_� ni� ]iff_]n� _r]l_n[� pic^_^� `il� 04� biolm�

_r[]nfs*� Ob_� _r]l_n[�q_l_� ]iff_]n_^� ko[hncn[ncp_fs�[h^� `lit_h� ohncf� [h[fsm_^*� >[l_�

q[m� n[e_h� hin� ni� ch]fo^_� `_[nb_lm� [h^� m][f_m� ^olcha� nb_� ]iff_]ncih*� <hs� m[gjf_�

mbiqcha�l_aolacn[ncih�i`�`__^�q[m�^cm][l^_^*� <`n_l�\_cha�ip_h�^lc_^�`il�.0�biolm�[n�

11�>�nb_�_r]l_n[�q_l_�alioh^�[h^�[h[fsm_^�`il�^ls�g[nn_l(�hcnlia_h�[h^�alimm�_h_las*�

OH@� [h^� OH@� ]ill_]n_^� ni� t_li� hcnlia_h� \[f[h]_� $OH@ä%� q_l_� ][f]of[n_^� [m�

^_m]lc\_^� \s�Nc\\[f^� $2.%*

Nn[ncmnc][f�[h[fsmcm�i`�nb_�^[n[�q[m�j_l`ilg_^�qcnb�nb_�BGH�jli]_^ol_�i`�nb_�

Nn[cmnc][f�<h[fsmcm� Nsmn_gm� $2,%*

,',� HWdf]ed

/*/*-� Ionlc_hn�=ci[p[cf[\cfcns�

>bc]e_h� ?ca_mnc\cfcns�Olc[f

Ob_�[p_l[a_�^ls�g[nn_l�^ca_mnc\cfcns�$?H?%(�]lo^_�jlin_ch�^ca_mnc\cfcns�$>K?%�

[h^� _h_las� g_n[\ifct[\cccns� p[fo_m� i`� nb_� ^c_nm� ]ihn[chcha� b_[n)nl_[n_^� \_[hm�q_l_�

bcab_l�nb[h�nbim_�]ihn[chcha�l[q�\_[hm�$O[\f_�QD%*� <giha�nb_�^c_nm�]ihn[chcha�b_[n)�

nl_[n_^�\_[hm(� nb_�CK�N=�^c_n�b[^�bcab_mn�^ca_mnc\cfcfcns�p[fo_m�qbc]b�q_l_�mcgcf[l�ni�

nb_� ]ihnlif� N=H� ^c_n*� Ob_� ^ca_mnc\cfcns� p[fo_m� i`� nb_� [oni]f[p_^� N=� ^c_n� [h^� nb_

,-



li[mn_^� N=� ^c_nm� q_l_� mcgcf[l*� Ob_� H@� p[fo_m� q_l_� fiq_mn� `il� nb_� l[q� N=� ^c_n*�

Ob_l_�q[m� hi� mcahc`c][hn� ^c``_l_h]_� i\m_lp_^� \_nq__h� nb_� ^ca_mnc\cfcns�p[fo_m�i`�nb_�

^c_nm�]ihn[chcha�l[q�p_lmom�GOf�\_[hm*� H_nbcihch_�mojjf_g_hn[ncih�i`�nb_�^c_nm�^c^�

hin� mbiq� [hs� mcahc`c][hn� ^c``_l_h]_m� \_nq__h� nb_� hih)mojjf_g_hn_^� [h^� nb_�

l_mj_]ncp_� mojjf_g_hn_^� ^c_n� $<jj_h^cr�<%�\on� ip_l[ff� nb_l_�q[m� [h� cgjlip_g_hn�

ch� nb_� ^ca_mnc\cfcns�p[fo_m�qcnb�g_nbcihch_� mojjf_g_hn[ncih*

M[n�?ca_mnc\cfcns�Olc[f

M[n� ^ca_mnc\cfcns� nlc[f� l_mofnm� [l_� mbiqh� ch� O[\f_� QDD*� Ob_� ^ls� g[nn_l�

^ca_mnc\cfcns� $?H?%(� [jj[l_hn� jlin_ch� ^ca_mnc\cfcns� $<K?%(� nlo_� jlin_ch� ^ca_mnc\cfcns�

$OK?%� [h^� nb_� [jj[l_hn� ^ca_mnc\f_� _h_las� $<?@%� i`� nb_� CK� [h^� li[mn_^� N=� ^c_nm�

q_l_� bcab_l� nb[h� nb_�p[fo_m� `il� nb_� [oni]f[p_^� ]ihp_hncih[f� N=� ^c_n� [h^� mcgcf[l� ni�

nbim_� i`� nb_� ]ihnlif� N=H� ^c_n*� Ob_� l[q� N=� ^c_n� ]ihmcmn_hnfs� mbiq_^� fiq_mn�

^ca_mnc\cfcns�p[fo_m�$K8,*,1%*� Jp_l[ff(�nb_�^ca_mnc\cfcns�p[fo_m�`il�nb_�GOf�N=�^c_n�q_l_�

bcab_l� nb[h� `il� nb_� l[q�N=� ^c_n�[h^� mcgcf[l� ni� nb_� [oni]f[p_^� ]ihp_hncih[f� N=� ^c_n*�

Ncahc`c][hn�^c``_l_h]_m�$K8,*,1%�q_l_�i\m_lp_^�`il�nb_�<K?�[h^�OK?�p[fo_m�\_nq__h�

nb_� l[q� [h^� nb_� GOf� \_[hm� qbc]b� q_l_� 4,*4.!� [h^� 41*2/!� `il� nb_� l[q� N=� [h^�

4/*,3!� [h^� 44*,4!� `il� nb_�GOf�N=(� l_mj_]ncp_fs*

Nojjf_g_hn_^�GOf�N=�^c_n�dZ`hWV�bcab_l�p[fo_m(� nbioab�hin�mcahc`c][hn(� `il�

?H?(� <K?(� <?@� [h^�HK� nb[h� nb_� l[q� N=� ^c_n*� Ob_�OK?� `X� nb_� mojjf_g_hn_^�

GOf� N=� ^c_n(� biq_p_l(� q[m� mcahc`c][hnfs� $K8,*,1%� cgjlip_^� ]igj[l_^� ni� nb_�

mojjf_g_hn_^� l[q�N=� ^c_n*

,.



Olo_�H_n[\icfct[\f_�@h_las

Ob_� OH@� [h^� OH@ä�p[fo_m� i`� nb_� `off)`[n� N=(� [m� _rj_]n_^(� q_l_� bcab_l�

$K8,*,1%� nb[h� nb_� ^_`[nn_^�N=H� $O[\f_�QDDD%*� Ob_�OH@ä�p[fo_� i`�nb_� [oni]f[p_^�

N=�[giha�nb_�`off)`[n�N=�q[m�nb_�bcab_mn�$K8,*,1%*� Ob_�GOf�N=�b[^�[�bcab_l�OH@�

p[fo_� nb[h� nb_� l[q�N=� $K8� ,*,1%(� [fnbioab� nb_� ^c``_l_h]_�q[m�hin� i\m_lp_^� ch� nb_�

OH@ä�p[fo_m�i`�nb_m_�\_[hm*� Ob_�OH@�`il�nb_�CK�N=�q[m�nb_�f_[mn�qbc]b�]iof^�\_�

[nnlc\on_^� ni�nb_�fiq_l�`[n�]ihn_hn�i`�nb_m_�\_[hm�qb_h�]igj[l_^� ni�nb_�inb_l�\_[hm�

ch� nb_� mno^s� $O[\f_� D%*

<fnbioab�nb_�^c_nm�q_l_�`ilgof[n_^�ni�\_�cmi_h_la_nc](�nb_s�p[lc_^�ch�nb_�OH@�

p[fo_m*� Ob_�OH@�p[fo_m� i`�nb_�^c_nm� $O[\f_� DS%� [al__�q_ff�qcnb� nb_�OH@�p[fo_m�i`�

nb_�N=�[m�m__h�ch�O[\f_�QDDD*� Ob_�^c_n�]ihn[chcha�nb_�[oni]f[p_^�N=�b[^�nb_�bcab_mn�

\ci[p[cf[\c_� _h_las*� Ob_� OH@�[h^� OH@ä�p[fo_m� i`�nb_� ^c_nm� ]ihn[chcha�ohb_[n_^�

N=�q_l_�f_mm�$K8,*,1%�nb[h�nbim_�i`�nb_�^c_nm�]ihn[chcha�b_[n_^�N=*� Ob_�CK�[h^�nb_�

li[mn_^� N=� ^c_nm� mbiq_^� mcgcf[l�OH@ä�p[fo_m� [m� nb_� ]ihnlif� N=H�^c_n*� Ob_�OH@�

p[fo_m� i`� l[q� [h^� nb_� GOf� N=� ^c_nm� q_l_� hin� mcahc`c][hnfs� ^c``_l_hn*� Jp_l[ff(�

g_nbcihch_�mojjf_g_hn[ncih�^c^�hin�cgjlip_�nb_�OH@�p[fo_m�i`�nb_�^c_nm�$<jj_h^cr�

=%*

/*/*.� Bliqnb� K_l`ilg[h]_� i`�=licf_l�>bc]e_hm

Ob_� jli^o]ncp_� j_l`ilg[h]_� [h^� nb_� j[h]l_[m� q_cabnm� i`� nb_� \cl^m� `_^� nb_�

^c_nm� ]ihn[chcha�^c``_l_hn� miol]_m� i`�N=� [m�jlin_ch�mojjf_g_hn6� [l_� mbiqh�ch�O[\f_�

S*� Ccab_mn� \i^s�q_cabnm� [h^� a[chm�q_l_� i\n[ch_^�qcnb� nb_� \cl^m� `_^� nb_� ^c_n� nb[n

,/



]ihn[ch_^�N=H*� <giha� nb_�\cl^m� `_^� nb_�`off)`[n�N=�]ihn[chcha�^c_nm(� nbim_� `_^� nb_�

b_[n� nl_[n_^� N=� j_l`ilg_^�\_nn_l� nb[h� nbim_� `_^� nb_�^c_nm� ]ihn[chcha� nb_� ohb_[n_^�

l[q�il�GOf�N=� $K8,*,1%*� Ob_�q_cabnm�[h^�a[chm�i`�]bc]e_hm�`_^� [oni]f[p_^�CK�[h^�

li[mn_^� N=� ^c_nm� q_l_� mcgcf[l(� \on� al_[n_l� nb[h� nb_� p[fo_m� `il� nbim_� `_^� nb_�

]ihp_hncih[f�[oni]f[p_^�\_[hm7�nb_�^c``_l_h]_�q[m�mcahc`c][hn�$K8,*,1%�\_nq__h�nbim_�

`_^� [oni]f[p_^� [h^� li[mn_^� N=�^c_nm*

Ob_�`__^�chn[e_�i`�nb_�li[mn_^�N=�^c_n�q[m�bcab_mn�[giha�nb_�`off)`[n�N=�^c_nm�

$K8,*,1%�[h^�mcgcf[l�ni�nb[n�i`�N=H�^c_n*� Ob_�]ihmogjncihm�i`�nb_�l[q�[h^�GOf�N=�

^c_nm� q_l_� nb_� f_[mn� $K8,*,1%*� Ob_� `__^� _``c]c_h]s� i`� nb_� CK� N=� ^c_n� q[m� bcab_l�

$K8,*,1%� nb[h� nb[n�i`�]ihp_hncih[f� [oni]f[p_^� N=� ^c_n*� Ob_� `__^� _``c]c_h]s�p[fo_m�

`il�nb_� [oni]f[p_^�CK�[h^� li[mn_^�N=�^c_nm�q_l_�mcgcf[l� ni� nb[n�i`�nb_�]ihnlif�N=H�

^c_n*� Ob_� fiq_mn�`__^�_``c]c_h]s�p[fo_m�i]]oll_^�qcnb� nb_� l[q�[h^�GOf� N=� ^c_nm� [h^�

q_l_� hin� ^c``_l_hn� `lig� ih_� [hinb_l� *

=cl^m� `_^� g_nbcihch_)mojjf_g_hn_^� GOf� N=� ^c_n� mbiq_^� mcahc`c][hnfs�

$K8,*,1%� bcab_l�q_cabn�a[chm� [h^� cgjlip_^� `__^� _``c]c_h]s� nb[h� nbim_� `_^� nb_� hih)�

mojjf_g_hn_^�GOf�N=�^c_n� $<jj_h^cr�>%*� Obcm�cgjlip_^�_``_]n�q[m�hin�i\m_lp_^� ch�

g_nbcihch_)mojjf_g_hn_^� l[q� ]ihp_hncih[f� N=� ^c_n*� Jp_l[ff(� nb_� _``_]n� i`�

g_nbcihch_� mojjf_g_hn[ncih�q[m� hin� mcahc`c][hn� $<jj_h^cr�>%*

Ob_� j[h]l_[m� q_cabnm� i`� nb_� \cl^m� `_^� ohb_[n_^� \_[hm� q_l_� al_[n_l�

$K8,*,-%�nb[h�nbim_�`_^�b_[n_^�N=�]ihn[chcha�^c_nm� $O[\f_�S%*� Ncahc`c][hn�^c``_l_h]_�

q[m�i\m_lp_^�$K8,*,-%�\_nq__h�nb_�j[h]l_[m�q_cabn�i`�nb_�\cl^m�`_^�nb_�l[q�[h^�GOf�

N=� ^c_nm(� _p_h� nbioab� nb_� j_l`ilg[h]_� i`� nb_m_� \cl^m� q[m� mcgcf[l*� Ob_� j[h]l_[m

,0



q_cabn� i`� nb_� \cl^m� `_^� GOf� N=� ^c_n� q[m� f_mm� nb[h� nb[n� i`� nb_� \cl^m� `_^� nb_� l[q�

]ihp_hncih[f� N=� ^c_n� $K8,*,-%*� K[h]l_[m�q_cabn�qb_h� _rjl_mm_^� [m� j_l]_hn[a_� i`�

\i^s� #+_cabn�[fmi�mbiq_^�mcgcf[l�^c``_l_h]_m�$K8,*,1%*� H_nbcihch_�mojjf_g_hn[ncih�

b[^� hi� _``_]n� ih� nb_� j[h]l_[m�q_cabn� $<jj_h^cr�>%*

=i^s�]igjimcncih�i`�nb_�\cl^m�cm�jl_m_hn_^�ch�O[\f_�SG� Ob_� jlin_ch(�`[n(�[mb�

[h^� ][l][mm� _h_las� ]ihn_hnm� i`� nb_� \cl^m� `_^� N=H� ^c_n�q_l_� bcab_l� $K8,*,1%� nb[h�

nbim_�`_^� `off)`[n�N=�^c_nm*� <giha�nb_�`off)`[n�N=�^c_nm(� nb_�\i^s�]igjimcncih�i`�nb_�

]bc]e_hm�`_^� [oni]f[p_^(�CK�[h^� li[mn_^�N=�^c_n�q_l_�mcgcf[l�[h^�b[^�bcab_l�g_[h�

p[fo_m�qcnb�l_a[l^m�ni�jlin_ch(�`[n(�[mb�[h^�][l][mm�_h_las�]ihn_hnm�nb[h�nbim_�`il�nb_�

\cl^m� `_^�l[q�il�GOf�N=�^c_nm*� Ob_�\i^s�]igjimcncihm�i`�nb_�]bc]em�`_^�l[q�[h^�GOf�

N=� ^c_nm�q_l_� mcgcf[l*� Jp_l[ff(� ^c_n� [h^�g_nbcihch_� chn_l[]ncih�q[m� hin� mcahc`c][hn�

$<jj_h^cr�?%*

/*0� ?cm]ommcih

/*0*-� Ionlc_hn�=ci[p[cf[\cfcns

Ob_� cgjlip_^� honlcncp_� p[fo_� i`� b_[n)nl_[n_^� \_[hm� cm� j[lnfs� [� l_mofn� i`�

ch[]ncp[ncih�i`�[hnc)honlcncih[f�`[]nilm�mo]b�[m�nlsjmch�chbc\cnilm�[h^�f_]nchm� $2/%*� Ob_�

jl_m_h]_� i`� OD� ch� nb_� mg[ff� chn_mnch_� ch^o]_m� nb_� `ilg[ncih� i`� [� nlsjmch)� nlsjmch�

chbc\cnil� ]igjf_r� qbc]b� j[mm_m� nblioab� nb_� ^ca_mncp_� nl[]n� [h^� cm� _r]l_n_^� ch� nb_�

`_]_m*� Ob_�^_]l_[m_�ch�nb_�`l__�nlsjmch�]ih]_hnl[ncih�[h^�jl_m_h]_�i`�nb_�oh^ca_mn_^

,1



jlin_chm� ch� nb_� mg[ff� chn_mnch_� l_mofnm� ch� ch]l_[m_^�m_]l_nils�[]ncpcns�i`�nb_�j[h]l_[m*�

Obcm�]igj_hm[nils�l_[]ncih�f_[^m�ni�[�fimm�i`�_mm_hnc[f�mofjbol)[gchi�[]c^m�ni�m_]l_n_�

[^^cncih[f� j[h]l_[nc]� _htsg_m� `il� nb_� ^ca_mncih� i`� jlin_chm*� Ob_m_� jb_hig_h[�

]ihnlc\on_� ni� [h� ch]l_[m_� i`� nb_� _h^ia_hiom� `_][f� hcnlia_h� _r]l_ncih� [h^� qiof^�

[]]iohn�`il�fiq�^ca_mnc\cfcns�i`�jlin_chm�$20%*� Obcm�cm�_pc^_hn�ch�nb_�fiq�p[fo_m�`il�nb_�

l[q�N=�^c_nm�ch�nb_�jl_m_hn�mno^s�$O[\f_m�QD�[h^�QDD%*� Ob_�jl_m_h]_�i`�]bsginlsjmch�

chbc\cnilm�[h^�nb_�h[nol_�i`�nb_�l[q�mis�jlin_ch�`olnb_l�_hb[h]_m�nb_� fiq�^ca_mnc\cfcns�

i`�nb_� l[q�N=� $.2(� 21%*� Dn� b[m� [fmi� \__h� l_jiln_^� nb[n� nb_� l_f_[m_� i`�[gchi� []c^m�

`lig� l[q� N=� cm� mfiq� ]igj[l_^� ni� b_[n� nl_[n_^� \_[hm� $.0%*� Dh� ]bc]e_hm(� [� .,� !�

^c``_l_h]_� ch�nb_� ip_l[ff�jlin_ch�[\miljncih�\_nq__h� b_[n)nl_[n_^� [h^� l[q�N=H�b[m�

\__h� l_jiln_^� $22%*� Dn� q[m� moaa_mn_^� nb[n� ch� ]bc]em� `_^� b_[n� nl_[n_^� N=H(� nb_�

jlin_ifsnc]� _htsg_m� l_g[ch� []ncp_� \_sih^� nb_� ^oi^_hog(� l_mofncha� ch� [^^cncih[f�

^ca_mncih*� Jh� nb_� inb_l� b[h^(� ch� nb_� l[q� N=H� `_^� alioj� nb_� ch]l_[m_^� _htsg_m�

m_]l_n_^� chni� nb_� ^oi^_hog� [l_� ch[]ncp[n_^� \s� nb_� chbc\cnilm� l_mofncha� ch� cgj[cl_^�

^ca_mncih*

Dh� [^^cncih(� b_[ncha� cm� h_]_mm[ls� `il� j[lnc[f� ^yh[nol[ncih� i`� nb_� mis\_[h�

jlin_chm�jlcil� ni� ^ca_mncih�\s�j[h]l_[nc]� _htsg_m� mi� [m� ni� l_h^_l� nb_� [p[cf[\cfcns�i`�

[gchi� []c^m� gil_� l_[^cfs� `il� nb_� [hcg[f� $--(� .2(� 23%*� Ob_l_`il_(� nb_� bcab_l�

^ca_mnc\cfcns�p[fo_m�i\n[ch_^�`il�nb_�^c_nm�]ihn[chcha�b_[n� nl_[n_^�\_[hm� nb[h� nb_� l[q�

N=�^c_nm�$O[\f_m�QD�[h^�QDD%�[l_�[nnlc\on_^�ni�nb_�\_h_`c]c[f�_``_]nm�i`�b_[n�nl_[ng_hn�

[m� ^cm]omm_^*
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Ob_�]bc]e_h�[h^�l[n� #ca_mnc\cfcns�nlc[fm�mbiq_^�nb[n�nb_�^ca_mnc\cfcns�]i_``c]c_hnm�

i`�nb_� CK�[h^� li[mn_^� N=�^c_n�q_l_� mcgcf[l� ni� nbim_� i`�nb_� ]ihnlif� N=H�^c_n*� Ob_�

jlin_ch� mifo\cfcns�l_mofnm�jl_m_hn_^� ch�O[\f_� DDD�mojjiln�nb_�^ca_mnc\cfcns�^[n[� $O[\f_m�

QD� [h^�L??#�qbc]b� ch^c][n_� nb[n� nb_� \_[hm�q_l_� hin� ip_lb_[n_^� ^olcha�jli]_mmcha*�

Ob_� fiq_l�^ca_mnc\cfcns�p[fo_m�i`�nb_� ]ihp_hncih[f� [oni]f[p_^�N=�^c_n� nb[h� nbim_�`il�

CK�N=� ^c_n� ]iof^� \_� ^o_� ni� mig_� l_mc^o[f�OD� []ncpcns� $O[\f_� DQ%*

>[lliff�_n�[f*$24%�g_[mol_^�h_n�hcnlia_h�[\miljncih�`lig�[�m_]ncih�i`�nb_�mg[ff�

chn_mnch_� [h^� `ioh^� nb[n� l[nm� `_^� l[q�N=H� [\mil\_^� f_mm� nb[h� b[f`� nb_� hcnlia_h� i`�

nbim_� `_^� b_[n_^� g_[f*� Icnm[h� [h^� Gc_h_l� $23%� l_jiln_^� nb[n� nb_� g[ch� mcn_� i`�

[\miljncih� i`� [gchi� []c^m� i`� b_[n_^� mis� `fiol� q[m� nb_� d_dohog� [h^� cf_og� ch� l[nm(�

qb_l_[m� nb_� [\miljncih� `lig� l[q� N=� i]]oll_^� g[chfs� ch� nb_� cf_og*� Obcm� ^_f[s� ch�

[\miljncih� i`�hcnlia_h�[h^� [gchi�[]c^m� `lig�l[q�mis�`fiol�gcabn� [``_]n�nb_�ko[hncns�

i`�[gchi�[]c^m�[\mil\_^�\s�nb_�[hcg[f�$--(�23%*� Ccab_l�^ca_mnc\cfcns�p[fo_m�i`�nb_�GOf�

N=� nb[h� nb_� l[q� ]ihp_hncih[f�\_[hm� $O[\f_�QDD%� cm� nb_h� [nnlc\on_^� ni� nb_� fiq_l�OD�

[]ncpcns�i`�nb_�`ilg_l�mch]_�nb_s�inb_lqcm_�mbiq_^�mcgcf[l�jlircg[n_�[h^�[gchi�[]c^�

]igjimcncih� $O[\f_m�D�[h^�DD%*� Ob_�^c``_l_h]_�\_nq__h�nb_�l[q�[h^� nb_�GOf�N=�q[m�

gil_� _pc^_hn� ch� nb_� g_nbcihch_� mojjf_g_hn_^� ^c_n� $O[\f_� QDD%(� [m� nb_�

mojjf_g_hn[ncih� ]iof^� b[p_� j[lnc[ffs� ]ill_]n_^� nb_� mofjbol� [gchi� []c^� cg\[f[h]_�

f_[^cha� ni� \_nn_l� oncfct[ncih� i`� nb_� jlin_chm� i`� nb_� GOf� N=*� Ob_� jlin_chm� i`� nb_�

mojjf_g_hn_^� GOf� N=� m__g_^� ni� \_� oncfct_^� \_nn_l� nb[h� nb_� mojjf_g_hn_^�

]ihp_hncih[f� l[q� N=� ^c_n� ch^c][ncha� ^_nlcg_hn[f� _``_]nm� i`�bcab� f_p_fm� i`�OD� ch� nb_�

f[nn_l� ^c_n*

-)



Onc_�ch`_lcilcns�i`�nb_�GOD�\_[hm�ni�b_[n�nl_[n_^�\_[hm�q[m�^o_�ni�nb_�`[]n�nb[n�

ch� mjcn_� i`� nb_� [\m_h]_� i`�FOD� ch� nb_m_� \_[hm� $Acaol_m� .� [h^� /(� >b[jn_l� .%(� nb_�

nlsjmch� chbc\cnil� []ncpcns� q[m� mncff� mcahc`c][hn� $O[\f_� DQ%*� Ob_� jl_m_h]_� i`� inb_l�

jlin_[m_� chbc\cnilm(� [m� m__h� ch� nb_� h_a[ncp_fs� mn[ch_^� a_fm� ch� Acaol_� /� fce_fs�

]ihnlc\on_^�ni�^_]l_[m_^�jlin_ch�^ca_mncih*� Aolnb_lgil_(�[m�mn[n_^�jl_pciomfs(�mig_�

b_[n� nl_[ng_hn� cm� h_]_mm[ls� `il� ^yh[nol[ncih� i`� nb_� N=� jlin_ch� `il� mo\m_ko_hn�

^ca_mncih�\s�j[h]l_[nc]�_htsg_m� $.2%(

Ob_� HK� p[fo_m� ^c^� hin� mbiq� [hs� mcahc`c][hn� ^c``_l_h]_m� [giha� nb_� ^c_nm�

[fnbioab�nb_�mojjf_g_hn_^�GOD�N=�^c_n�p[fo_m�q_l_�bcab_l�nb[h� nbim_�i`�nb_� l[q�N=�

^c_n� $O[\f_�QDD%*� <aocf_l[� _n� [f*� $25%� l_jiln_^�HA� p[fo_m� i`�1-*-� !� `il� l[nm� `_^� [�

-.!� >K� $?H�\[mcm%� ^c_n� ]ihn[chcha� N=H*� Ob_� fiq_l� p[fo_m� `ioh^� ch� nb_� jl_m_hn�

mno^s�]iof^�\_�^o_� ni� nb_�bcab�jlin_ch�]ihn_hn�i`�nb_�^c_nm� $O[\f_�Q%(� l_f[ncp_�ni� nb_�

l[nâm� l_kocl_g_hn(�qbc]b� l_mofn_^� ch� ch]l_[m_^�g_n[\ifct[\f_� fimm_m� i`�jlin_chm*

Ob_� \ci[p[cf[\f_� _h_las� l_mofnm� mbiq_^� bcab_l� p[fo_m� `il� nb_� b_[n� nl_[n_^�

\_[hm� ]igj[l_^�qcnb� nbim_� `il� nb_� l[q�\_[hm� $O[\f_� QDDD%*� Ob_� fiq�OH@�p[fo_m�

i`�nb_�l[q�[h^*�nb_�GOD�N=�[l_�[nnlc\on[\f_�ni�nb_�jl_m_h]_�i`�[hnc)honlcncih[f� `[]nilm(�

mo]b� [m� OD(� qbc]b� chn_l`_l_� qcnb� nb_� oncfct[ncih� i`� `[n� `lig� nb_� \_[hm� [h^(� nbom(�

^_]l_[m_� nb_� H@� $-.(� 10(� 3,(� 3-%*� Aolnb_l(� b_[n� nl_[ng_hn� g[e_m� nb_� `[n� gil_�

[]]_mmc\f_�`il�^ca_mncih�[h^�[\miljncih�$10(� 3-(�3.%*� Obcm�cm�ch�[al__g_hn�qcnb� nb_�`[n�

[h[fsmcm� l_mofnm� i`�nb_�\_[hm� ch� nb_� jl_m_hn� mno^s� $O[\f_� D%�qbc]b� mbiq_^� bcab_l� `[n�

p[fo_m� `il� nb_�b_[n)nl_[n_^�\_[hm*� Ob_�OH@�p[fo_m� `il� nb_� `off)`[n�N=�q_l_� bcab_l�

nb[h� nb[n�`il� nb_�N=H�^o_� ni� nb_cl�bcab_l�`[n�]ihn_hnm*� C[h�_n� [f*$/.%� `ioh^� bcab_l

-*



OH@ä�p[fo_�`il�nb_cl�GOD�p[lc_ns�i`�N=�]igj[l_^�qcnb�nb_�]ihp_hncih[f�\_[hm*� Obcm�

^c``_l_h]_�q[m�[nnlc\on_^�ni�nb_�bcab_l�[p[cf[\cfcns�i`�nb_�[gchi�[]c^m�ch� nb_�GOD�N=*�

>`hWgWc%�hi� ^c``_l_h]_� ch� nb_�OH@�p[fo_m�q[m� i\m_lp_^�\_nq__h� nb_� nqi�p[lc_nc_m�

ch� nbcm�mno^s�_p_h� nbioab�nb_�GOD�N=�^c_n�^c^�mbiq�\_nn_l�]lo^_�jlin_ch�^ca_mnc\cfcns�

nb[h� nb_� l[q�]ihp_hncih[f� N=� ^c_n*

/*0*.� Bliqnb� K_l`ilg[h]_� i`�nb_�=cl^m

Ob_� ]bc]e_hm� `_^� nb_� b_[n)nl_[n_^� \_[hm� mbiq_^� bcab_l� q_cabn� a[chm� nb[h�

nbim_� `_^� ohb_[n_^� \_[hm� $O[\f_�S%*� Ob_� moj_lcil�j_l`ilg[h]_� i`�\cl^m� `_^�b_[n)�

nl_[n_^� \_[hm� cm� fce_fs�^o_� e`� nb_� ^_mnlo]ncih� i`�b_[n)f[\cf_� nlsjmch� chbc\cnil� `[]nilm�

$2(�.0%� [h^�N=�b_g[aafonchch(�il�f_]nch(�qbc]b�jimmc\fs�l_^o]_m� nb_�`__^�chn[e_�$3/%*�

G_]nchm� [fmi� ]ig\ch_�qcnb� nb_� ]_ffm� i`� nb_� chn_mnch[f� q[ff� [h^� ][om_� [� hih)mj_]c`c]�

chn_l`_l_h]_�qcnb�nb_�[\miljncih�i`�honlc_hnm�$30%*� Ob_�moj_lcil�aliqnb�j_l`ilg[h]_�

i`� nb_� ]bc]em� `_^� nb_� b_[n)nl_[n_^� \_[hm� ][h� [fmi� \_� [nnlc\on_^� ni� nb_� bcab_l�

^ca_mnc\cfcns� p[fo_m� i`� ^ls� g[nn_l� [h^� jlin_ch(� [h^� g_n[\ifct[\f_� _h_las� nb[h� nb_�

p[fo_m� `il� ohb_[n_^�\_[hm� [m�m__h� ch� nb_�jl_pciom� m_]ncih� $O[\f_m�QD(�QDD�[h^� DS%*

Ob_�jlin_ch�mifo\cfcns� $O[\f_�DDD%� [h^�^ca_mnc\cfcns� $O[\f_m�QD�[h^�QDD%�p[fo_m�

i`�nb_� li[mn_^�N=� [h^� nb_� [oni]f[p_^� N=�q_l_� ]igj[l[\f_(� ch^c][ncha� nb[n� nb_�b_[n�

nl_[ng_hn�^olcha�[oni]f[pcha�q[m�hin�_r]_mmcp_�ni�][om_�^_n_lcil[ncih�i`�nb_�jlin_chm*�

Ob_�j_l`ilg[h]_�i`�nb_�\cl^m�`_^�CK�N=�^c_n�q[m�mcgcf[l�ni�nb_�j_l`ilg[h]_�i`�\cl^m�

`_^� ]igg_l]c[ffs� li[mn_^� N=� ^c_n*� Ob_� [gchi� []c^� ]igjimcncih� i`�nb_�CK� [h^� nb_�

li[mn_^� N=�q_l_� mcgcf[l� ih� [� j_l� ]_hn� jlin_ch� \[mcm� $O[\f_� DD%� \on�qb_h� _rjl_mm_^

-+



ih�^ls�g[nn_l�\[mcm(�nb_�CK�N=�]ihn[ch_^�bcab_l�f_p_fm�nb[h�nb_�]ihp_hncih[f� li[mn_^�

N=*� Ob_l_`il_(� nb_�_rnl[� -3!�jlin_ch�ch�nb_�CK�N=�$O[\f_� D%� cm�]igjim_^�i`�[gchi�

[]c^m� [h^� b[m� nb_�jin_hnc[f� ni�\_�q_ff� oncfct_^�\s� nb_� \cl^m*

Dn� b[m� \__h� l_jiln_^� nb[n� b_[n_^� alioh^� oh_rnl[]n_^� N=� [l_� f_mm� _``c][]ciom�

ch� n_lgm� i`�aliqnb� l[n_� [h^� `__^� _``c]c_h]s� ]igj[l_^� ni� N=H� $10(� 31%*� Ncgcf[l�

l_mofnm�q_l_�i\m_lp_^�ch�nbcm�mno^s�[fnbioab�hin�qcnb�l_mj_]n�ni�`__^�_``c]c_h]s�$O[\f_�

S%*� Ob_�CK�N=�[h^�li[mn_^�N=�^c_nm�b[^�`__^�_``c]c_h]c_m�$O[\f_�S%�[h^�^ca_mnc\cfcns�

p[fo_m� $O[\f_m�QD� [h^�QDD%� ]igj[l[\f_� ni�N=H*� Ob_� jiil� j_l`ilg[h]_� i\m_lp_^�

ch� nb_�\cl^m� `_^� b_[n_^(� alioh^� N=�\s�>[l_q� _n� [f*� $31%� b[m� \__h� [nnlc\on_^� ni� nb_�

ch[\cfcns� i`� nb_� \cl^m� ni� _rnl[]n� icf� `lig� nb_� ]_ffof[l� mnlo]nol_(� l_mofncha� ch� jiil� `[n�

[\miljncih� [h^� fiq� H@*� Ob_s� moaa_mn_^� nb[n� \_[hm� gomn� \_� `f[e_^(� ni� ][om_� [�

al_[n_l�^cmlojncih� i`�]_ffof[l�mnlo]nol_� `il�_``_]ncp_� oncfct[ncih� \s� ]bc]em� [m� \cl^m� `_^�

b_[n_^(�N=�`f[e_m�mbiq_^�aliqnb�j_l`ilg[h]_�]igj[l[\f_�ni�nbim_�`_^�N=H*� Rbcn_�

_n� [f*� $32%� l_jiln_^� mcgcf[l� `ch^cham� \on� i\m_lp_^� hi� mcahc`c][hn� ^c``_l_h]_� ch� nb_�

aliqnb� j_l`ilg[h]_� i`�\cl^m� `_^� b_[n_^�alioh^�p_lmom� `f[e_^� mis\_[hm*

Ob_� ch]l_[m_^� j[h]l_[m�q_cabnm� i`�\cl^m� `_^� ohjli]_mm_^� N=� $O[\f_� S%� [l_�

nb_� l_mofn� i`� nb_�jl_m_h]_� i`�OD� ch� nb_m_�\_[hm� $33%*� T_h� _n� [f*� $05%� [fmi� i\m_lp_^�

fiq_l� ^ls� j[h]l_[m� q_cabnm(� [m� j_l]_hn� i`�\i^s�q_cabn(� ch� l[nm� `_^� N=� i`� fiq_l� OD�

]ihn_hn�]igj[l_^� ni� nbim_�`_^� nb_�]ihp_hncih[f�p[lc_ns*� Ob_�l_mofnm�i`�nb_�j[h]l_[m�

q_cabnm(�[m�j_l]_hn�i`�\i^s�q_cabn(�ch�nb_�jl_m_hn�mno^s�$O[\f_�S%�[l_�mcgcf[l�ni�nbim_�

koin_^� \s�=[dd[fc_b� _n� [f*$33%*� Ccab_l� j[h]l_[m� q_cabn� i\m_lp_^� `il� nb_� \cl^m� `_^�

[oni]f[p_^�]ihp_hncih[f�N=�^c_n� $O[\f_� S%�p_lmom� nbim_� `_^�CK� il� li[mn_^� N=�^c_nm

-,



]iof^�\_�^o_�ni�bcab_l�l_mc^o[f�OD�[]ncpcns�$O[\f_�DQ%�i\n[ch_^�ch� nb_�[oni]f[p_^�N=�

[m� ]igj[l_^� ni� nb_� [oni]f[p_^�CK�il� li[mn_^�N=*

=s�]b_gc][f� [h[fsmcm(� nb_�OD� f_p_fm� i`�nb_�GOD�\_[hm�om_^�q[m�0,!� f_mm� nb[h�

nb_�OD� f_p_f�i`�]ihp_hncih[f�N=� $O[\f_� DQ%*� Dh� [^^cncih(� nb_�jlircg[n_� [h[fsmcm� [h^�

nb_�[gchi�[]c^�]igjimcncih�i`�nb_m_�\_[hm�q_l_�mcgcf[l� $O[\f_*6� D�[h^�DD%*� Ob_�fiq_l�

g_[h�j[h]l_[m�q_cabn�i`�nb_�\cl^m�`_^� nb_�GOD�N=�]iof^�nb_h�\_�[�l_mofn�i`�fiq_l�OD�

f_p_fm�[h^(�nb_l_`il_(�f_mm�j[h]l_[nc]�bsj_lm_]l_ncih�]igj[l_^�ni�nb_�_``_]n�i`�bcab_l�

f_p_fm� i`�OD� ch� nb_�]ihp_hncih[f� l[q�N=*� Obcm�qiof^�[fmi� moaa_mn�f_mm� cgj[clg_hn�i`�

chn_mnch[f� jlin_ifsmcm� ch� nb_� \cl^m� `_^� GOD�N=*

Jp_l[ff(�nb_�?H?(�<K?(�OK?(�HK�[h^�<?@�p[fo_m�i`�nb_�GOD�N=�^c_nm(�`lig�

nb_� l[n�^ca_mnc\cfcns� nlc[f� $O[\f_�QDD%�q_l_�bcab_l�nb[h� nbim_�i`�nb_� ]ihp_hncih[f� l[q�

N=�^c_n�qcnb� nb[n� i`�OK?� \_cha� mcahc`c][hnfs� $K8,*,1%� bcab_l� `il�GOD�N=� ^c_n*� Ob_�

fiq_l�j[h]l_[nc]�mncgof[ncha�_``_]n�i`�nb_�GOD�\_[hm(�[m�g_hncih_^�[\ip_(�qiof^�[fmi�

\_�[mmi]c[n_^�qcnb� fiq_l�_h^ia_hiom�fimm�i`�̀ _][f�hcnlia_h�[h^�_mm_hnc[f�[gchi�[]c^m�

qbc]b�qiof^� _rjf[ch� nb_� bcab_l�^ca_mnc\cfcns�p[fo_m� [h^� \_nn_l� oncfct[ncih�i`�GOD�N=�

jlin_ch� nb[h� nb[n�i`�nb_� l[q�N=� $O[\f_�QDD%*

Ob_� jl_m_h]_� i`� OD� ch� l[q� N=� ^_jl_mm_m� jlin_ifsnc]� []ncpcns� ch� nb_� mg[ff�

chn_mnch_� [h^� ^_]l_[m_m� nb_� l_f_[m_� i`� `l__� [gchi� []c^m� `lig� nb_� mis� jlin_ch� $/.%*�

Olsjmch� chbc\cnilm� [fmi� mncgof[n_� bsj_lm_]l_ncih� i`� nb_� j[h]l_[m� ch� l_mjihm_� ni� nb_�

chbc\cn_^� nlsjmch� []ncpcns� ^o_� ni� nb_cl� \ch^cha� _``_]n�qcnb� nb_� _htsg_(� nlsjmch*� Obcm�

bsj_l[]ncpcns� i`� nb_� j[h]l_[m� l_mofnm� ch� bsj_lnlijbs� i`� nb_� j[h]l_[nc]� ]_ffm� [h^�

_r]_mmcp_�om_�i`�]_ln[ch� _mm_hnc[f� [gchi�[]c^m(� ch�j[lnc]of[l� nb_�mofjbol�[gchi� []c^m*

--



ch� nb_�`ilg[ncih�i`�j[h]l_[nc]�_htsg_m*� Obom(� nb_�aliqnb�^_jl_mmcih� cm�[� ]ig\ch_^�

_``_]n� i`�_r]_mmcp_� fimm� i`�_mm_hnc[f� [gchi� []c^m� [h^� ^_]l_[m_^� chn_mnch[f� jlin_ifsmcm�

$--(� -0(� 05%*� Obcm� aliqnb� ^_jl_mmcih� ][h� j[lnc[ffs� \_� ]ill_]n_^� qcnb� g_nbcihch_�

mojjf_g_hn[ncih� nblioab� mncgof[ncha�nb_�j[h]l_[nc]�\cimshnb_mcm� i`�]smnch_�`lig� nb_�

[^^_^� ^c_n[ls�g_nbcihch_�[h^� cnm�mo\m_ko_hn� ch]iljil[ncih� chni�j[h]l_[nc]�_htsg_m�

$-2(� -3(�05(�1,(�33%*� Ob_l_`il_(� ch]l_[m_^�_htsg_�mshnb_mcm�qiof^� cgjlip_� chn_mnch[f�

jlin_ifsmcm� [h^�ip_l[ff� j_l`ilg[h]_*� Obcm�jimcncp_� _``_]n�i`�[^^cncih� i`�g_nbcihch_�

ih�aliqnb�$O[\f_�SD%�q[m�i\m_lp_^�`il�nb_�GOD�N=�^c_n�\on�hin�qcnb� nb_�l[q�N=�^c_n�

ch^c][ncha�[�gil_�^_nlcg_hn[f� _``_]n�i`�nb_�bcab� f_p_fm�i`�OD� ch� nb_�]ihp_hncih[f� l[q�

N=*� H_nbcihch_�mojjf_g_hn[ncih�cgjlip_m�aliqnb�l_mjihm_�i`�nb_�\cl^m�\on�^i_m�hin�

]ill_]n� j[h]l_[nc]� _hf[la_g_hn� $-3%*� Ob_� l_mofnm� i`� nb_� jl_m_hn� mno^s� [al__� qcnb�

nb_m_� l_jiln_^� `ch^cham*

Dn�b[m�\__h�l_jiln_^�nb[n�nb_�aliqnb�j_l`ilg[h]_�i`�]bc]em�`_^�b_[n_^� `off)`[n�

N=� ^c_nm� cm� ]igj[l[\f_� ni� nb_� j_l`ilg[h]_� i`� nbim_� `_^� N=H� ^c_nm� $1/(� 32(� 34%*�

Noj_lcil�j_l`ilg[h]_� i`�nb_�\cl^m� `_^�N=H�^c_n� ]igj[l_^� ni� nbim_� `_^� `off)`[n� N=�

^c_nm�q[m�i\m_lp_^� ch�nb_�jl_m_� n�mno^s�$O[\f_m�S�[h^�SD%*� Ob_�[h[fsmcm�i`�nb_�^c_nm�

mbiq_^� nb[n� nb_� alimm� _h_las� [h^� H@� p[fo_m� i`� nb_� `off)`[n� N=� ^c_nm� q_l_� mfcabnfs�

bcab_l� nb[h� nb_� N=H� ^c_n� $O[\f_� Q%*� Nch]_� \cl^m� _[n� ni� g__n� nb_cl� _h_las�

l_kocl_g_hnm� $12%(� nb_h� cn�cm� jimmc\f_� nb[n� ^o_� ni� nb_� bcab_l� _h_las� f_p_fm� i`�nb_� N=�

^c_nm� nb_�\cl^m�m[ncm`c_^� nb_cl�_h_las�l_kocl_g_hnm� \on�^c^� hin�]ihmog_�_hioab� `__^�

ni�g__n�nb_cl�jlin_ch�l_kocl_g_hnm�`il�\i^s�ncmmo_�^_jimcncih*� R[f^lioj�[h^�>innih�

$34%�l_]igg_h^_^�nb[n�nb_�ch]fomcih�i`�]iie_^�`off)`[n�N=�ch�[ff)g[mb�\licf_l�]bc]e_h

-.



^c_nm�mbiof^�\_�fcgcn_^�ni�.1!*� Dh]fomcih�i`�bcab_l�f_p_fm�i`�N=�l_mofn_^�ch�^_]l_[m_^�

`__^�chn[e_�^o_�ni�nb_�bcab_l�^_hmcns�i`�nb_m_�`__^m�f_[^cha�ni�cgj[cl_^�aliqnb�i`�nb_�

\cl^m*� G__mih� _n� [f*� $10%� l_jiln_^� cgj[cl_^� aliqnb� ch� \licf_l� ]bc]e_hm� `_^� ^c_nm�

]ihn[chcha� gil_� nb[h� .,!� i`� ]iie_^� `off)`[n� N=*� Dh� nb_� jl_m_hn� mno^s(� [fnbioab�

ch]fomcih�i`�`off)`[n�N=�q[m�[n�.1!�f_p_f�ch�nb_�^c_nm(�ch]fomcih�i`�fiq_l�f_p_fm�i`�i nb ] �

_h_las� miol]_m� ch� nb_� ^c_nm�qiof^�jli\[\fs�b[p_� l_mofn_^� ch� mcgcf[l�j_l`ilg[h]_� i`�

nb_�\cl^m�`_^�`off)`[n�N=�^c_nm�ni�nbim_�`_^�N=H�^c_n�[m�nb_�^ca_mnc\cfcns�p[fo_m�[h^�nb_�

`__^�_``c]c_h]s�p[fo_m�i`�nb_�b_[n_^�`off)`[n�N=�^c_nm�q_l_�]igj[l[\f_�ni�nbim_�i`�nb_�

N=H�^c_n*

Ob_�bcab_l�\i^s�jlin_ch(�`[n(�[mb�[h^�][l][mm�_h_las�]ihn_hnm�i`�\cl^m�`_^�b_[n�

nl_[n_^� N=� [m� ]igj[l_^� ni� nbim_� `_^� ohb_[n_^� N=� $O[\f_� SD%� ]iof^� \_� ^o_� ni� nb_�

^_mnlo]ncih�i`�nb_�[hnc)honlcncih[f�`[]nilm�ch�nb_�`ilg_l�[h^(�b_h]_(�\_nn_l�oncfct[ncih�

i`� nb_� honlc_hnm� [m� q[m� m__h� ch� nb_� ^ca_mnc\cfcns� l_mofnm� i`� nb_� jl_pciom� m_]ncih� `il�

nb_m_� \_[hm*� Ob_�bcab_l� [mb� ]ihn_hn�i`�nb_�\cl^m� `_^� b_[n� nl_[n_^�N=� nb[h� i`�nbim_�

`_^� ohb_[n_^�N=(� ]iof^�\_�^o_� ni� nb_�`[]n� nb[n�l[q�N=�]ihn[ch�mig_�`[]nilm(� mo]b�[m�

jbsn[n_m(�qbc]b�chn_l`_l_�qcnb�nb_�[\miljncih�i`�]_ln[ch�gch_l[fm� $23%*� Ii�^c``_l_h]_�

q[m� i\m_lp_^� \_nq__h� nb_� \i^s� ]igjimcncih� i`� nb_� \cl^m� `_^� l[q� [h^� GOD� \_[hm*�
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jlircg[n_� ]igjimcncih� i`�nb_�GOD�N=�q[m� mcgcf[l� ni� nb[n�i`�nb_� ]ihp_hncih[f� \_[hm�

$O[\f_� D%*� C[h� _n� [f*� $/.%� [fmi� l_jiln_^� mcgcf[l� jlircg[n_� ]igjimcncih� i`� nb_cl�

p[lc_ns�i`�GOD�N=�[h^�nb_�]ihp_hncih[f�l[q�N=�$Rcffc[gm�4.%*� Ob_�[gchi�[]c^� f_p_fm�

ch� nb_� CK� N=� _rjl_mm_^� ih� ^ls�g[nn_l� \[mcm� q_l_� bcab_l� nb[h� ch� nb_� ]ihp_hncih[f�

\_[hm� $O[\f_� DD%(� ch^c][ncha� nb[n� nb_� bcab_l� ]lo^_� jlin_ch� f_p_f� cm� [� l_mofn� i`�aii^�

ko[fcns� jlin_ch*� Rb_h� _rjl_mm_^� ih� jlin_ch� \[mcm(� nb_� [gchi� []c^� jli`cf_m� i`� nb_�

]ihp_hncih[f(� CK� [h^�GOD�N=�q_l_� mcgcf[l*� Ii�^c``_l_h]_� \_nq__h� nb_� [gchi� []c^�

jli`cf_m� i`� nb_�b_[n_^� [h^� nb_�ohb_[n_^�N=�q[m�i\m_lp_^*� Al_c^g[h� _n� [f*$02%� [fmi�

l_jiln_^�mcgcf[l�i\m_lp[ncihm*� Ob_�jlin_ch�mifo\cfcns� l_mofnm� $O[\f_� DDD%�i`�nb_�\_[hm�

ch^c][n_^� nb[n� hih_� i`� nb_� b_[n� nl_[n_^� \_[hm�q_l_� ip_ljli]_mm_^� qb_h� ]igj[l_^�

ni�nb_�p[fo_m�l_jiln_^�\s�<l[\[�[h^�?[f_�$0,%*� Ob_�OD� []ncpcns�q[m�h_afcac\f_� ch� nb_�

nb_�b_[n�nl_[n_^�\_[hm�$O[\f_�DQ%*� Ob_�GOD�\_[hm�mbiq_^�0,!� f_mm�nlsjmch� chbc\cnil�

[]ncpcns� ]igj[l_^� ni� nb_� ]ihp_hncih[f�\_[hm� [h^� nb_�_f_]nlijbil_nc]�[h[fsmcm� ]f_[lfs�

mbiq_^� nb_� [\m_h]_� i`�nb_�FOD�\[h^� ch� nb_m_� \_[hm� $Acaol_m� .�[h^� /%*� <j[ln� `lig�

nbcm(� _f_]nlijbil_nc]� jli`cf_m� i`� nb_� \_[hm� om_^� ch� nb_� jl_m_hn� mno^s�hWcW� mcgcf[l�

$Acaol_� -%*
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Ob_�\_[hm� m_f_]n_^� `il�nb_�mno^s�q_l_�ch]iljil[n_^� ch�\licf_l�]bc]e_h�mn[ln_l�

^c_nm*� ?ca_mnc\cfcns� [h^� aliqnb� nlc[fm� qcnb� l[nm� [h^� ]bc]e_hm� q_l_� ]ih^o]n_^� ni�

_p[fo[n_� nb_� honlcncih[f� ko[fcns�i`�nb_m_� \_[hm*� Olo_�g_n[\ifct[\f_� _h_las� $OH@%�

i`� nb_� \_[hm� [h^� nb_� _rj_lcg_hn[f� ^c_nm�q[m� ^_n_lgch_^� \s� nb_� âjl_]cmcih� `__^chaâ�

g_nbi^� omcha�[^ofn�Rbcn_� G_abilh� liimn_lm� $2.%*

Ob_� \ci[p[cf[\cfcns�i`�honlc_hnm� `lig�b_[n)nl_[n_^� \_[hm�q[m� bcab_l� nb[h� nb_�

ohb_[n_^�\_[hm�$O[\f_m�QD(�QDD(�QDDD�[h^�DS%�qbc]b�cm�[nnlc\on[\f_�ni�nb_�ch[]ncp[ncih�

i`�[hnc)honlcncih[f� `[]nilm�mo]b�[m�OD�[h^�f_]nchm�[h^�^yh[nol[ncih�i`�nb_�N=�jlin_chm�

`il� mof�m_ko_hn� ^ca_mncih� \s� j[h]l_[nc]� _htsg_m� $--(� .2(� 2/%*� Ob_� aliqnb�

j_l`ilg[h]_� i`� nb_� \cl^m� `_^� b_[n� nl_[n_^� \_[hm� ch� n_lgm� i`� q_cabn� a[chm(� `__^�

_``c]c_h]c_m�[h^�\i^s�]igjimcncih�q[m�[fmi�moj_lcil�ni�nbim_�`_^�ohb_[n_^�GOD�il�l[q�

N=� $O[\f_�S%*� Ob_�_mncg[ncih�i`�OH@�i`�nb_�jlin_ch�miol]_m� mbiq_^�bcab_l�p[fo_m�

`il� nb_� `off)`[n�N=� nb[h� nb_�N=H�^o_� ni� nb_�bcab_l�`[n�]ihn_hn�i`�nb_�\_[hm� $O[\f_m�

QDDD�[h^� DS%*� <giha�nb_�`off)`[n�N=(�bcab_l�OH@�p[fo_m�q_l_�i\n[ch_^�`il�nb_�b_[n�

nl_[n_^� \_[hm� ]igj[l_^� ni� nbim_� `il� ohb_[n_^� GOD� [h^� ]ihp_hncih[f� N=*� C_[n�

nl_[ng_hn� g[e_m� nb_� fcjc^� `l[]ncih� `lig� N=� gil_� []]_mmc\f_� `il� ^ca_mncih� [h^�

[\miljncih� $10(�3-%*� <fnbioab� nb_�alimm�_h_las�p[fo_m�i`�nb_�N=�q_l_�mcgcf[l(�bcab_l�

`[n� p[fo_m� `il� nb_� b_[n� nl_[n_^� \_[hm� nb[h� nb_� ohb_[n_^� \_[hm� $O[\f_� D%� q_l_�

i\m_lp_^� ch� nb_� jl_m_hn� mno^s*� Ob_l_`il_(� b_[ncha� N=� m__gm� ni� \lcha� [\ion� mig_�

mnlo]nol[f� ]b[ha_m� ch� nb_� N=� `[n� qbc]b�g[e_m� nb_g�gil_� []]_mmc\f_� `il�[\miljncih�

[h^� ]iof^� []]iohn� `il� nb_� bcab_l�OH@�p[fo_m� i\n[ch_^� `il� nb_� b_[n)nl_[n_^� \_[hm*
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Ob_�OH@�p[fo_m�i`�nb_�_rj_lcg_hn[f�^c_nm�[al__^�qcnb�nbim_�i\n[ch_^�`il�nb_�jlin_ch�

miol]_m*

Ob_� ^ca_mnc\cfcns� ]i_``c]c_hnm� qcnb� l_a[l^m� ni� ^ls� g[nn_l(� ]lo^_� jlin_ch� [h^�

g_n[\ifct[\f_� _h_las�i`�nb_�CK� N=� ^c_n�q_l_� al_[n_l� nb[h� nbim_� i`�nb_� [oni]f[p_^�

]ihp_hncih[f� N=� ^c_n� [h^� mcgcf[l� ni� nbim_� i`� nb_� ]ihnlif� N=H� ^c_n� $O[\f_� QD%*�

M_mofnm� i`� nb_� aliqnb� j_l`ilg[h]_� i`� \licf_l� ]bc]e_hm� $O[\f_m� S%� mbiq_^� bcab_l�

q_cabn� a[ch�`il� nb_�\cl^m� `_^�N=H�^c_n�nb[h� nbim_� `_^� `off)`[n� N=�^c_nm� \on� nb_� `__^�

_``c]c_h]s�p[fo_m� i`�nb_�CK� [h^� li[mn_^�N=�^c_nm�q_l_� mcgcf[l� ni� nb[n�i`� nb_� ]ihnlif�

N=H�^c_n*� Ob_�j_l`ilg[h]_�i`�nb_�\cl^m� `_^� li[mn_^� [h^�CK�N=� ^c_nm�q_l_� mcgcf[l�

[h^�nb_cl�q_cabn�a[chm�q_l_�bcab_l�nb[h�`il�nbim_�`_^�]ihp_hncih[f�[oni]f[p_^�N=�^c_n�

$O[\f_m�S�[h^�SD%*� Ob_m_� l_mofnm� [al__�q_ff�qcnb� nb_� ^ca_mnc\cfcns� l_mofnm� i\n[ch_^�

ch�nbcm�mno^s�$O[\f_m�QD�[h^�QDD%*� Dn�b[m�\__h�l_]igg_h^_^� nb[n�N=�qcnb�gil_�nb[h�

/*5�ga+a�Olsjmch� Dhbc\cnil�<]ncpcns(�qbc]b� cm� _kocp[f_hn� ni� 5*1� ODP+a(� mbiof^� hin� \_�

om_^� ch� ]bc]e_h� mn[ln_l� ^c_nm� $10(� 35%*� Ob_� bcab� l_mc^o[f� nlsjmch� chbc\cnil� []ncpcns�i`�

--*4�ODP+a� i\m_lp_^� ch� nb_� [oni]f[p_^� \_[hm� ch� nb_� jl_m_hn� mno^s�qiof^� [m]lc\_� ni�

nb_� fiq_l� ^ca_mnc\cfcns� p[fo_m� [h^� nb_� ch`_lcil� j_l`ilg[h]_� i`� nb_� \cl^m� `_^� nb_m_�

\_[hm*� Ob_� ^_nlcg_hn[f� _``_]nm� i`� nbcm� l_mc^o[f� OD� []ncpcns� ch� nb_m_� \_[hm� q[m� [fmi�

i\m_lp_^�ch�nb_�bcab_l�j[h]l_[m�q_cabnm�i`�nb_�\cl^m�`_^�^c_nm�]ihn[chcha�nb_m_�\_[hm�

[m� ]igj[l_^� ni� nbim_� `_^�CK� il� li[mn_^�N=� ]ihn[chcha�^c_nm� $O[\f_�S%*

Dn�b[m�\__h�l_jiln_^� nb[n�nb_�aliqnb�j_l`ilg[h]_�i`�]bc]e_hm�`_^�b_[n_^� `off)�

`[n�N=�^c_nm�cm�]igj[l[\f_� ni� nbim_�`_^�N=H�^c_nm� $1/(� 32(� 34%*� Ob_�j_l`ilg[h]_�i`�

nb_� \cl^m� `_^� N=H� ]ihn[chcha� ^c_n(� ch� nb_� jl_m_hn� mno^s(� q[m� moj_lcil� ch� n_lgm� i`
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q_cabn�a[ch�$O[\f_�S%�[h^�\i^s�]igjimcncih�]ihn_hn�$O[\f_�SD%�p_lmom�j_l`ilg[h]_�

i`� nbim_� `_^� b_[n)nl_[n_^� `off)`[n� N=� ]ihn[chcha� ^c_nm*� Ob_� [h[fsmcm� i`� nb_�

_rj_lcg_hn[f�^c_nm�mbiq_^�nb[n�nb_�alimm�_h_las�[h^�nb_�H@�p[fo_m�i`�nb_�`off)`[n�N=�

^c_nm�q_l_�mfcabnfs�bcab_l�nb[h�nbim_�i`�nb_�N=H�^c_n*� Ob_�g_[h�_h_las)jlin_ch�l[nci�

i`� `off)`[n� N=� ^c_nm� ch� nb_� jl_m_hn� mno^s� q[m� ,*24� $HE� H=� j_l� ea� ?H� +� >K� �!�

]igj[l_^� ni� nb_� l_]igg_h^_^� l[nci� i`� ,*14� $4,%*� Nch]_� \cl^m� _[n� ni� g__n� nb_cl�

_h_las� l_kocl_g_hnm� $N]inn� _n� [f*(-54.%(� nb_h� cn� cm� jimmc\f_� nb[n� ^o_� ni� nb_� bcab_l�

_h_las� f_p_fm� i`� nb_� N=� ^c_nm� nb_� \cl^m� m[ncm`c_^� nb_cl� _h_las� h__^m� [h^� ^c^� hin�

]ihmog_�_hioab�`__^�ni�g__n�nb_cl�jlin_ch�l_kocl_g_hnm�`il�ncmmo_�^_jimcncih*� Dn�b[m�

\__h� l_]igg_h^_^� nb[n� ch]fomcih� i`�]iie_^� `off)`[n�N=� ch� [ff)g[mb�\licf_l� ]bc]e_h�

^c_nm�mbiof^� \_� fcgcn_^� ni� nb_�f_p_f�i`�.1!� $10(� 34%*� Dh]fomcih�i`�bcab_l�f_p_fm�i`�N=�

l_mofn_^� ch�^_]l_[m_^�`__^� chn[e_�^o_� ni� nb_�bcab_l�^_hmcns�i`�nb_m_�`__^m� f_[^cha�ni�

cgj[cl_^� aliqnb�i`�nb_�\cl^m*� Dh� nb_�jl_m_hn�mno^s(� [fnbioab�nb_� ch]fomcih�i`�`off)`[n�

N=�q[m� [n�.1!� f_p_f� ch� nb_�^c_nm(� ch]fomcih�i`�fiq_l� f_p_fm� i`�inb_l�_h_las�miol]_m� ch�

nb_�^c_nm�qiof^�jli\[\fs�b[p_�l_mofn_^�ch�mcgcf[l�aliqnb�j_l`ilg[h]_�i`�nb_�\cl^m�`_^�

`off)`[n�N=�^c_nm� ni� nb[n�i`�\cl^m� `_^�N=H�^c_n�[m� nb_�^ca_mnc\cfcns�p[fo_m� [h^� nb_�`__^�

_``c]c_h]s�p[fo_m�i`�nb_�b_[n_^�`off)`[n�N=�^c_nm�q_l_�]igj[l[\f_�ni�nbim_�i`�nb_�N=H�

^c_n*

Ob_�l_mofnm�i`�nbcm�mno^s�b[p_�mbiqh�nb[n�nb_�]igg_l]c[f�b_[n�nl_[ng_hn�acp_h�

ni� nb_� \_[hm� cm� mo``c]c_hn� ni� ^_mnlis� nb_� [hnc)honlcncih[f� `[]nilm� [h^� ni� cgjlip_� nb_�

honlcncih[f� p[fo_� i`�nb_�\_[hm� ch� n_lgm� i`�g_n[\ifct[\f_� _h_las� [h^�jlin_ch�ko[fcns*�

Ob_� jlin_ch� mifo\cfcns� l_mofnm� i`� nb_� li[mn_^� [h^� nb_� [oni]f[p_^� N=� q_l_� mcgcf[l

/)



$O[\f_�DDD%�\on�nb_�`__^�_``c]c_h]s�$O[\f_�S%�[h^�nb_�^ca_mnc\cfcns�$O[\f_m�QD�[h^�QDD%�

i`�nb_�li[mn_^�N=�]ihn[chcha�^c_n�q_l_�mcgcf[l�ni� nb[n�i`�nb_�N=H�^c_n*� Ob_�\cl^m� `_^�

li[mn_^�[h^�CK�N=�^c_nm�mbiq_^�mcgcf[l�aliqnb�j_l`ilg[h]_m�nb[n�q_l_�]igj[l[\f_�

ni� nbim_� `_^� N=H� ^c_n*� Ob_� CK� N=� q_l_� [oni]f[p_^� `il� nb_� jl_m_hn� mno^s*� Ob_�

l_mofnm� i`�nb_�jl_m_hn� mno^s�b[p_� [fmi� mbiqh� nb[n� nb_� l_j_[n[\cfcns�i`�nb_� jli]_mm� i`�

[oni]f[pcha�cm�ko_mncih[\f_*� Dn�cm�jimmc\f_�nb[n�nb_�CK�\_[hm�qb_h�]igg_l]c[ffs�b_[n�

nl_[n_^�[h^�ch]iljil[n_^�ch�mn[ln_l�^c_nm�g[s�l_mofn�ch�_p_h�\_nn_l�j_l`ilg[h]_�i`�nb_�

\cl^m� nb[h� i\m_lp_^� ch� nb_� jl_m_hn� mno^s� mch]_� nb_� `__^� _``c]c_h]s� i`� nb_� ^c_n�

]ihn[chcha� nb_m_�\_[hm�q[m� mcgcf[l� ni� nb[n�i`�nb_�N=H�^c_n� $O[\f_� S%*� Aolnb_l(� nb_�

aliqnb� j_l`ilg[h]_� $O[\f_�S%� [h^� nb_� ^ca_mnc\cfcns� l_mofnm� $O[\f_� QD%� mbiq_^� nb[n�

nb_�bcab_l� jlin_ch� f_p_fm� ch� nb_�CK� N=�q_l_�q_ff� oncfct_^� \s� nb_� \cl^m*� Ob_l_`il_(�

]igg_l]c[f� jli^o]ncih� i`�CK� N=� ][h� \_� i`� _]ihigc]� p[fo_� [m� nb_m_� \_[hm(� qb_h�

mo\mcnon_^� ih� [h� _kocp[f_hn� jlin_ch� \[mcm� ch� [hcg[f� ^c_nm(�qcff� ^_]l_[m_� nb_� [giohn�

i`�N=� ]oll_hnfs�h__^_^� ni� `ilgof[n_� [� l[ncih*

=_nq__h� nb_�ohb_[n_^�GOD�[h^� l[q�N=�^c_nm(� nb_�GOD� N=� mbiq_^� [� n_h^_h]s�

ni� \_nn_l� oncfct[ncih� nb[h� nb_� ]ihp_hncih[f� l[q� N=� $O[\f_� QDD%*� Ciq_p_l(� hi�

^c``_l_h]_� q[m� i\m_lp_^� \_nq__h� nb_� OH@� p[fo_m� i`� nb_m_� \_[hm� il� nb_� ^c_nm�

]ihn[chcha� nb_m_� \_[hm� $O[\f_m� QDD� [h^� DS%*� Nojjf_g_hn[ncih� i`� nb_m_� ^c_nm� qcnb

,*/!� ?G)g_nbcihch_� q[m� [fmi� mno^c_^� mch]_� nb_� [hnc)jlin_ifsnc]� []ncpcns� i`� OD�

ch]l_[m_m�nb_�l_kocl_g_hnm�`il�mofjbol�[gchi�[]c^m*� Dgjlip_^�oncfct[ncih�i`�honlc_hnm�

`lig� nb_� GOD� N=� ^c_n� ch� nb_� l[n� ^ca_mnc\cfcns� nlc[f� q[m� gil_� _pc^_hn� qb_h� nb_� ^c_nm�

q_l_� mojjf_g_hn_^�qcnb� g_nbcihch_*
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<fnbioab� nb_� GOD� N=� ^c_n� mbiq_^� [� n_h^_h]s� niq[l^m� \_nn_l� oncfct[ncih� i`�

honlc_hnm� nb[h� nb_� ]ihp_hncih[f� l[q� N=(� hi� mcahc`c][hn� ^c``_l_h]_� q[m� i\m_lp_^�

\_nq__h� nb_� aliqnb� j_l`ilg[h]_� [h^� nb_� \i^s� ]igjimcncih� i`� nb_� \cl^m� `_^� nb_m_�

^c_nm� $O[\f_m�S�[h^�SD%*� Ob_�g_[h�^ls�j[h]l_[m�q_cabn�i`�nb_�\cl^m�`_^�GOD�N=�q[m�

mcahc`c][hnfs� f_mm� $K8,*,1%� nb[h� nb[n� i`�nb_�\cl^m� `_^� l[q�N=�^c_n� $O[\f_�S%*� Giq_l�

g_[h� j[h]l_[m� q_cabnm� i`� nb_� \cl^m� `_^� GOD� N=� p[m� ^o_� ni� fiq_l� f_p_fm� i`�OD� [m�

]igj[l_^� ni� nbim_� ch� nb_� ]ihp_hncih[f� l[q� N=*� Obcm� qiof^� [fmi� moaa_mn� f_mm�

cgj[clg_hn�i`�chn_mnch[f�jlin_ifsmcm�ch�nb_�\cl^m�`_^�GOD�N=�[h^�]iof^�[]]iohn�`il�nb_�

bcab_l� ^ca_mnc\cfcns� p[fo_m� i\n[ch_^� `il� nb_� GOD� N=� ^c_n� qb_h� ]igj[l_^� ni� nb_�

]ihp_hncih[f� l[q�N=�^c_n*� Ncgcf[l�l_mofnm�l_a[l^cha�nb_�g_[h�j[h]l_[m�q_cabnm�i`�nb_�

\cl^m� `_^�N=�p[lscha� ch�OD�]ihn_hnm�b[p_�\__h�l_jiln_^� $05(� 33%*� Ob_m_�[onbilm�[h^�

C[h� _n�[f*$/.%� [fmi� l_jiln_^� bcab_l�q_cabn�a[chm� ch�\cl^m� `_^� nb_cl�p[lc_ns�i`�GOD�N=�

]igj[l_^� ni�nbim_�`_^� nb_�]igg_l]c[f�p[lc_ns(�qbc]b�q[m�hin�i\m_lp_^�ch�nb_�jl_m_hn�

mno^s*

Nojjf_g_hn[ncih�i`�l[q�N=�^c_nm�qcnb�g_nbcihch_�b[m�\__h�`ioh^� ni�j[lnc[ffs�

]ill_]n� aliqnb� ^_jl_mmcih� $-2(� -3(� 05(� 1,(� 33%*� Ob_� jimcncp_� _``_]n� i`� [^^_^�

g_nbcihch_� ch� nb_� jl_m_hn� mno^s�q[m� i\m_lp_^� ch� nb_� \cl^m� `_^� nb_� GOD� N=� ^c_n�\on�

hin� ch� nbim_� `_^� nb_� ]ihp_hncih[f� l[q� N=� ^c_n� $<jj_h^cr� >%� ch^c][ncha� nb_�
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