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Aca* f[ * Gsgjbial[g i` nb_ bch^ f_a i` [ hilg[f ^ia* â Aca* f\ * Gsgjbial[g i` [ ^ia
qcnb ]blihc] _rj_lcg_hn[f m_]ih^[ls fsgjb_^_g[



E* Him_lipz( @* =übioheipz( U* Fih|úeipz

@ S K @ M D H @ I O < G @ I U T H < O D > I @ > M J G T N D N <I? I @ > M @ > O J H T
DI =PMIN

Aca* -* Aclmn ^[s [`n_l _htsg[nc] ^_\lc^_g_hn i` \olh h_]lim_m* No\]on[h_iom `[nns
ncmmo_ qcnb nb_lg[ffs ]b[ha_^ l_gh[hnm i` ]ihh_]ncp_ ncmmo_ \oh^f_m* C@N( 1, S _hf[la_^

Aca* .* N_p_h ^[sm [`n_l _htsg[nc] ^_\lc^_g_hn i` \olh h_]lim_m* No\]on[h_iom ncmmo_
qcnb l_mc^o[f m_ko_mn_lm i` h_]linc] ]ilcog* H[mmcp_ ch`cf nl[ ncih ch nb_ moj_l`c]c[f

f[s_lm i` mo\]on[h_iom `[n* C@N( 1,S _hf[la_^



Aca* /* N_p_h ^[sm [ `n_ l _htsg[nc] ^_\lc^_g_hn i` \olh h_]lim_m* @htsg[nc] ^_\lc^_g_hn
i` h_]limcm q[m hin ]igjf_n_* @jcnb_fct[ncih `lig nb_ pc[\f_ b[cl `iffc]f_m [h^ ^o]nm
oh^_l nb_ l_g[chcha nb_lg[ffs ^[g[a_^ ]ilcog g[s \_ i\m_lp_^* C@N( =JS _hf[la_^

Aca* 0* Ob_ `clmn ^[s [`n_l nin[f _r]cmcih i` nb_ \olh h_]lim_m* No\]on[h_iom `[nns ncmmo_
qcnb g[mmcp_ ]_ffof[l ch`cfnl[ncih ch moj_l`c]c[f f[s_lm i` h_]linc] ]ihh_]ncp_ ncmmo_

\oh^f_m* C@N( =JS _hf[la_^



Aca* 1* .4 ^[sm [`n_l ni n[f _r]cmcih i` \olh h_]lim_m* Ph_p_h mol`[]_ i` m][l ncmmo_*
C@N( 1, S _hf[la_^



9 ; L 9 ; @ A J M J ? A 9 = H D 9 K L A ; 9 = | )0 " -& + 3 1 0

F[hnih Cimjcn[f Uolc]b $Nqcnt_lf[h^% â ?_j[lng_hn i` Kf[mnc] Nola_ls
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G* > G J ? D P N

Himn `l_ko_hnfs q_ [l_ ]ih`lihn_^ qcnb m_]ih^[ls fsgjb_^_g[ i` _r)
nl_gcnc_m( mo\m_ko_hn ni l_gip[f il \fi]e[a_ i` fsgjb[nc]m [n nb_ liin i` nb_
_rnl_gcns*

Ail nb_l[j_onc] ]ihmc^_l[ncihm q_ mbiof^ ehiq nb_ [hmq_l ni nb_ `iffiqcha
ko_mncihm6
â qb[n cm nb_ g_]b[hcmg i` nbcm m_]ih^[ls fsgjb_^_g[7
â qbs( mi g[hs j[nc_hnm( [`n_l fsgjb[^_h_]nigc_m [n nb_ \[m_ i` nb_ _r)

nl_gcns( ^i hin a_n m_]ih^[ls fsgjb_^_g[ â il qbs ^i nb_s a_n cn ihfs
[`n_l gihnbm il s_[lm;
Ob_ l_[mih `il m_]ih^[ls fsgjb_^_g[( []]il^cha ni ]oll_hn ]ih]_jnm( cm

nb_ l_m_]ncih i` fsgjb[nc] p_mm_fm [h^ \fi]e[a_ i` fsgjb`fiq \s m][l ncmmo_*
Ob_ fsgjb[nc] \fi]e( [n nb_ liin i` nb_ _rnl_gcns( f_[^m ni [ m_]ih^[ls _^_g[
qcnbch nb_ _jc`[m]c[f ]igj[lng_hn( [m `clmn ^_m]lc\_^ \s G[ht [h^ Fih^if_ih*
>[jcff[ls `cfnl[ncih _r]__^m p_hiom l_miljncih [h^ fsgjb[nc] l_nolh ( nbom
_^_g[ `foc^( lc]b ch bcab)gif_]of[l jlin_chm( []]ogof[n_m _jc`[m]c[ffs*
Gsgjb_^_g[ nb_h( jlcg[ls il m_]ih^[ls( cm fsgjbimn[nc] ^cm_[m_ i` nb_
_jc`[m]c[f ]igj[lng_hn i` [ fcg\* Nch]_ nb_ ncg_m i` G[ht [h^ Fih^if_ih(
p[lciom `ilgm i` nb_l[js b[p_ \__h [^pi][n_^ ni gchcgct_ nb_ _``_]nm i` nb_
l_mofncha j[nbijbsmcifiac][f ]b[ha_m*

@rj_lcg_hn[ffs( nb_ ]ihmcmn[hn jli^o]ncih i` ]blihc] m_]ih^[ls fsgjb_^_g[
ch [hcg[fm cm p_ls ^c``c]ofn* Dn b[m \__h ehiqh mch]_ nb_ ncg_ i` C[fmn_^(
M_c]b_ln( ?lche_l [h^ g[hs inb_lm( nb[n nbcm cm [ ]ihm_ko_h]_ i` nb_ nl_g_h^iom
l_a_h_l[ncp_ ][j[]cns i` nb_ fsgjb[nc]m*

Ob_ ^c``_l_hn \_b[pciol i` nb_ _jc)[h^ i` nb_ mo\`[m]c[f ]igj[lng_hn ch
fsgjb_^_g[ $qbc]b cm _mj_]c[ffs cgjiln[hn `il nb_ jf[mnc] mola_ihmX b[m \__h
ehiqh mch]_ cn q[m `clmn ^_gihmnl[n_^ \s G[ht [h^ Fih^if_ih* <h[nigc][ffs(
mq_ffcha cm ihfs i\m_lp_^ qcnbch nb_ _jc`[m]c[f ]igj[lng_hn( qbcf_ nb_ mo\)
`[m]c[f( ^__j jilncih i` nb_ _rnl_gcns l_g[chm oh[``_]n_^ \s ^cm_[m_* Alig nbcm
[h[nigc][f `ch^cha( nb_ j[nbijbsmcifiac][f ]ih]fomcih q[m ^l[qh( nb[n nb_
g_]b[hcmg i` ^cmil^_l cm l_mnlc] n_^ ni nb_ _jc`[m]c[f ]igj[lng_hn i` nb_
_rnl_gcns* Ob_l_`il_( mch]_ Fih^if_ih oj ni nb_ jl_m_hn( nb_l[js q[m ]ihmc^_l_^



h_]_mm[ls ihfs `il nb_ mech [h^ mo\]on[h_iom ncmmo_ ]igj[lng_hn* Dh [^^cncih(
cn q[m \_fc_p_^( nb[ n nb_ _jc`[m]c[f ]igj[lng_hn ]iof^ \_ ^l[ch_^ chni nb_
mo\`[m]c[f ]igj[lng_hn [m [ jbsmcifiac][f ij_l[ncih $G[ht( Fih^if_ih(
Obigmih%* Ob_ _r]cmcih[f g_m[ol_m mch]_ >b[lf_m( q_l_ ]ihmc^_l_^ ni _l[^c][n_
nb_ _jc`[m]c[f ^cm_[m_*

R_ b[p_ jli^o]_^ nbl__ nsj_m i` _rj_lcg_hn[f ]blihc] fsgjb_^_g[ ch nb_
^ia $`il_) [h^ b ch^ f_a % 6

Osj_ -* Oin[f \fi]e i` \inb ^__j [h^ moj_l`c]c[f ]igj[lng_hn*
Osj_ .* Oin[f \fi]e g[chfs i` ^__j ]igj[lng_hn( jl_m_lpcha [h chn[]n mech

\lc^a_*
Osj_ /* Oin[f \fi]e i` nb_ moj_l`c]c[f ]igj[lng_hn*
Ail \fi]echa nb_ ^__j ]igj[lng_hn q_ b[p_ om_^ @nb_lih( qbc]b nin[ffs

jl_p_hnm [ff l_a_h_l[ncih i` fsgjb[nc]m $>fi^com%* J` _[]b nsj_( nb_ ]fchc][f
jc]nol_( fsgjbial[jbc] `ch^cham( _rj_lcg_hn[f p[fo_ [h^ nb_l[j_onc] ]ih)
mc^_l[ncihm [l_ ^cm]omm_^ \lc_`fs*

Gsgjb_^_g[ Osj_ -* >fchc][f jc]nol_6 Ob_l_ cm g[mmcp_ [h^ jlial_mmcp_
mq_ffcha i` nb_ _rnl_gcns* >on[h_iom fsgjb`cmnof[m l_mofn* <ff [hcg[fm ^c_^
qcnbch nbl__ q__em ^o_ ni g[mmcp_ fimm i` jlin_chm* Ob_l_`il_ q_ ][ff nbcm
nsj_ g[fcah[hn fsgjb_^_g[* Gsgjbial[jbc] `ch^cham6 Ob_l_ cm nin[f fsgjb`fiq
i\mnlo]ncih ch `lihn i` nb_ molac][ffs jli^o]_^ \fi]e* Ob_l_ nb_ ]ihnl[mn
g_^cog `fiqm `lig nb_ ^__j ni nb_ moj_l`c]c[f fsgjb[nc]m* Ob_l_ cm hi ^cf[n[ncih
i` fsgjb[nc]m* @rj_lcg_hn[f p[fo_6 nb_ `ch^cham i` [ nin[f fsgjb\fi]e moaa_mn(
nb[ n ch nb_ g[h mo]b [ nin[f \fi]e cm ch]igj[nc\f_ qcnb fc`_* >igj_hm[nils
g_]b[hcmgm $fsgjbi)fsgjb[nc] [h[mnigimcm( fsgjbi)p_hiom mbohnmX ^i hin
i]]ol ch ncg_ ni m[p_ nb_ [hcg[f* Ob_l[j_onc] ]ihmc^_l[ncihm6 R_ b[p_ om_^
nbcm g[fcah[hn fsgjb_^_g[ `il n_mncha `l__ ig_hn[f nl[hmj f[h nm $>fi^com _n
[f*%* <fnbioab nbcm ^c^ jl_p_hn ^_[nb i` nb_ ^iam( mig_ ^_p_fij_^ ]fchc][f
_^_g[ `iffiqcha [ f[n_hn jb[m_*

Gsgjb_^_g[ Osj_ .* >fchc][f jc]nol_6 nbcm gi^_f ]ill_mjih^m qcnb nb_
]fchc][f jli]_^ol_ ch g_h( ch qbig [n nb_ liin i` [h _rnl_gcns( fsgjb[hac)
_]nigs [h^ mo\m_ko_hn cll[^c[ncih( \inb f_[^cha ni `c\linc] fsgjb i\mnlo]ncih(
cm ][llc_^ ion* Dh nb_ [hcg[f( nb_l_ cm chcnc[f mq_ffcha( qbc]b mo\mc^_m* Aiffiqcha
[ f[n_h n jb[m_ oj ni `cp_ gihnbm( q cnbion mq_ffcha( ^_`chcncp_ ]blihc] fsgjb)
_^_g[ m_nm ch* Ob_ ]ih]_jn i` nb_ f[n_h n jb[m_ $Jfmt_qmec% cm cgjiln[hn ni
l_g_g\_l `il _p_ls l_mofn i` fsgjb_^_g[ nb_l[js6 Rbcf_ ]fchc][ffs nb_l_ cm
hi mq_ffcha( nb_ jli]_mm i` al[^o[f fsgjb[nc] ^_]igj_hm[ncih jli]__^m `il
gihnbm il s_[lm( ohncf `ch[ffs ]fchc][f ^_]igj_hm[ncih6 ]fchc][f mq_ffcha(
\_]ig_m [jj[l_hn* Gsgjbial[`c] `ch^cham6 Ob_l_ cm al[^o[f _h f[la_g_hn i`
nb_ _jc`[m]c[f fsgjb[nc]m oj ni _hilgiom jlijilncihm $Ac\* f\ X ( qbcf_ ^__j
fsgjb[nc]m ^cf[n_ ihfs gchcg[ffs( ^o_ ni nb_ [^d[]_hn ohs_cf^cha ^__j `[m]c[*
Dh ]ihnl[mn ni fsgjbial[jbc] `ch^cham i` [ hilg[f fcg\ $Aca* f [ % ( nb_l_ cm
g[le_^ ^_lg[f \[]e`fiq [m m__h ch Aca* f\* ?__j fsgjbhi^_m [m q_ff [m nb_cl
[mmi]c[n_^ ^__j fsgjb[nc]m ][hhin \_ ^_gihmnl[n_^* J]][mcih[ffs mjihn[h_iom
fsgjbip_hiom mbohnm [l_ ^_gihmnl[n_^ \s ]ch_fsgjbial[jbs* @rj_lcg_hn[f
p[fo_6 <m [h _rj_lcg_hn[f gi^_f( cnm [jj_[l[h]_( i]]oll_h]_( fsgjbial[jbc]
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[h^ j[nbijbsmcifiac] jc]nol_m ]fim_fs j[l[ff_f nbim_ i` m_]ih^[ls fsgjb_^_g[
ch nb_ _rnl_gcnc_m i` g[h* Ob_l[j_onc] ]ihmc^_l[ncihm6 R_ b[p_ i\m_lp_^ nb[n
h[nol_ b[m [ hog\_l i` g_[hm [n b_l ^cmjim[f ni ip_l]ig_ [ fsgjb \fi]e*
=s omcha nbcm gi^_f i` fsgjb_^_g[ q_ b[p_ \__h [\f_ ni n_mn nb_ _``_]ncp_h_mm
i` molac][ffs ]l_[n_^ fsgjbihi^i)p_hiom $Jfmt_qmec [h^ Ic_fo\iqc]t% [h^
fsgjb[nc]ip_hiom mbohnm $N_^fzú_e( >il^_cli( ?_ahc% [m [ g_[hm `il `onol_
fsgjb_^_g[ nb_l[js* @mj_]c[ffs( q_ [l_ _p[fo[ncha nb_ jli\f_gm qcnb [lnc`c]c[f
fsgjbip_hiom mbohnm( qbc]b [l_6 ?c``_l_h]_m i` jl_mmol_ [h^ ^c``_l_h]_m i`
`fiq [h^ nb_ ko[hncn[ncp_ jli\f_g6 >[h q_ `ch^ [h^ [h[mnigim_ [ mo``c]c_hn
hog\_l i` ]iff_]nilm `il [^_ko[n_ ^l[ch[a_*

Gsgjb_^_g[ Osj_ /* >fchc][f jc]nol_6 <m ch Osj_ . ]blihc] _^_g[ ^_p_fijm
[`n_l [ f[ n_h n jb[m_* Gsgjbial[jbc] `ch^cham6 Ob_l_ cm _rnl_g_ ]on[h_iom
\[]e`fiq ch `lihn i` nb_ \fi]e( [m ch Osj_ .* @rj_lcg_hn[f p[fo_6 Obcm gi^_f
^_gihmnl[n_m( nb[ n ]blihc] fsgjb_^_g[ i]]olm [`n_l [h _jc`[m]c[f \fi]e[a_
ihfs* Dn [fmi mbiqm( nb[ n nb_ mo\`[m]c[f fsgjb[nc]m( `iffiqcha [ f[n_hn jb[m_(
oh^_lai ^_]igj_hm[ncih qcnb l_mo fn[h n `[cfol_ ni l_gip_ nb_ fsgjb[nc] fi[^
`lig nb_ _rnl_gcns* >fchc][ffs( q_ b[p_ _h]iohn_l_^ fsgjb_^_g[ i` nbcm nsj_
ch ][m_m i` ]iha_hcn[f ]ihmnlc]ncha \[h^m i` nb_ _rnl_gcnc_m* Ob_l[j_onc] ]ih)
mc^_l[ncihm6 R_ [l_ omcha f[la_ ]on[h_iom `f[jm $lin[ncih `f[jm [h^ no\_
j_^c]f_m% [m q_ff [m _jcnb_fc[f no\_m( ]ihmnlo]n_^ []]il^cha ni nb_ g_nbi^ i`
?_hcm =liqh $[jjfc][ncih i` nb_ \olc_^ chn[]n _jcnb_fcog n_]bhc]% `il ch)
p_mnca[ncha nb_ ko[hncn[ncp_ jli\f_g i` mo]b ^l[chca ij_l[ncihm $Ng[b_f [h^
>fi^com%*

< ] e h i q f _ ^ a g _ h n 6 Ob_ [onbil qcmb_m ni _rjl_mm bcm al[ncno^_ ni nb_ Nqcmm
I[ncih[f Aoh^m( Ob_ Nqcmm [h^ Uolc]b >[h]_l Gcao_ [h^ ni Ci``g[h)G[Mi]b_ `il
g[echa cn jimmc\f_ ni ][lls ion nb_ _rj_lcg_hn[f j[ln i` nb_ j[j_l*

NPHH<MT

Ob_ `ch^cham i` nb_ nbl__ gi^_fm i` _rj_lcg_hn[f fsgjb_^_g[ qbc]b q_
b[p_ jl_m_hn_^( moaa_mn [ l_pcmcih i` nb_ ]f[mmc][f j[nbijbsmcifiac][f ]ih]_jn
i` ]blihc] fsgjb_^_g[ i` nb_ _rnl_gcnc_m [h^ i` g_]b[hcmgm `il l_fc_`( h[nol_
[h^ mola_ls ][h jlipc^_* Q[lciom g_[mol_m i` molac][f nb_l[js ][h \_
chp_mnca[n_^ ch nb_ _rj_lcg_hn[f [hcg[f [h^ fiha n_lg ]ihnlif i` nb_l[j_onc]
g_]b[hcmgm cm jimmc\f_*

MyNPHy

Docf^e[Z[cW [nfuh_c[djWb [j b[i YedY[fj_edi j^uhWf[kj_gk[i
G* > f i ^ c o m

G_m ]ihmn[n[ncihm `[cn_m mol f[ \[m_ ^_ nlicm gi^üf_m ^o fsgjbi_^_g[ _rj{lcg_hn[f
{n[hn ^{]lc nm ^[hm ]_ nl[p[cf)]c jliop_hn koçcf _mn h{]_mm[cl_ ^_ `[cl_ oh_ l_pcmcih ^_ f[
]ih]_jncih j[nbijbsmcifiack_ ]f[mmcko_ ^o fsgjbi_^_g[ ]blihcko_ ^_m _rnl{gcn{m _n
^_m g{]b[hcmg_m ^_ -ç[c^_ f[ko_ff_ j_hn { nl_ i``_ln_ j[l f[ h[nol_ _n f[ ]bclolac_* Jh
j_on _r[gch_l ^_ ^c``{l_hn_m g{mol_m ^[hm f_m _rj{lc_h]_m `[cn_m mol f_m [hcg[or*
>_ff_m)]c l_h^_hn jimmc\f_ g_g_ ^_ `[cl_ oh ]ihnlNf_ ^_ fiha l_ ^ol{_ ^_m chn_lp_hncihm
g{^c][f_m*
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U P N < H H @ I A < N N P I B

=nf[h_c[dj[bb[i Docf^eZ[c kdZ j^[hWf[kj_iY^[ Cedp[fj_ed
G* > -i ^ c o m

?c_ =_`oh^_ [o` Bloh^ pih ^l_c ch ^_l <l\_cn \_m]blc_\_h_h Hi^_ff_h ^_m _rj_lc)
g_hn_ff_h Gsgjbi^_gm \_t_oa_h ^c_ Iinq_h^cae_cn ^_l M_pc^c_loha ^_l ef[mmcm]b_h
j[nbijbsmcifiacm]b_h Fiht_jncih ^_m ]blihcm]b_h Gsgjbi^_gm ^_l Bfc_^g[mm_h oh^
^_l H_]b[hcmg_h ^_l Ccf`_( ^c_ pih ^_l Iznol oh^ >bclolac_ a_f_cmn_ n q_l^_h eihh_h*
Dh Oc_lp_lmo]b_h eihh_h p_lm]bc_^_h_ H[mmh[bg_h oh n_ lmo]b n q_l^_h7 mc_ _lgia)
fc]b_h af_c]b`[ffm _ch_ f[hat_cnca_ Fihnliff_ ^_l nb_l[j_o ncm]b_h @chalc``_*

M @ N P H @ I

D_d\[Z[cW [nf[h_c[djWb o YedY[fY_ed[i j[hWfukj_YWi
G* > -i ^ c o m

Gim b[ff[taim [^koclc^im _h f[ \[m_ ^_ nl_m gi^_fim ^_f fch`_^_gi _rj_lcg_hn[f
_h _mn[ i\l[ ^_go_mnl[h f[ h_]_mc^[^ ^_ l_pcm[l f[ ]ih]_j]c}h j[ni`cmc}fiac][ ]fzmc][
^_f fch`_^_g[ ]l}hc]i ^_ f[m _rnl_gc^[^_m s fim g_]zhcmgim ^_ [so^[ f[ ]ozf jo_^_
m_l i`l_]c^[ jil f[ h[ nol[ f_t[ s f[ ]cloac[* Q[lc_m g_^c^[m jo_^_h m_l ]igjli\[^[m
^ol[h n_ fim _rj_lcg_hnim _h fim [hcg[f_m7 fim _rj_lcg_hnim `[]cfc n[h [f gcmgi nc_gji
oh ]ihnlif ^_ f[la[ ^o l[ n cih ^_ f[m chn_lp_h]cih_m n_l[j{onc][m*

M @ A @ M @ I > @ N

-* :hemd& <(4 <h Jj_l[ncih `il bsji)
mj[^c[m* Kli]* lis* Ni]* H_^*( 0. 6 022(-505*

.* ;^Whb[i& J( @(4 < msmn_g i` nl_[ng_hn*
Qif* / 6 1,0( <* G[nb[g( O* >* @hafcmb( @^m*
Gih^ih6 >bol]bcff( -5-.*

/* ;beZ_ki& D(& M^biY^c_Z& EWZh_jiY^4
>bclolacm]b_ Hiafc]be_cn_h ^_l Gsgjb)
i^_g\_b[h^foha* Aifc[ [hacif*( .- 6 /,0(
-53.*
.( ;beZ_ki& D(& O_hj &̂ O(4 < h_q _rj_lc)

g_hn[f gi^_f `il ]blihc] fsgjb_^_g[ i`
nb_ _rnl_gccc_m* >bcl* jf[mn* $=_lf*%( . 6--1(
+31.(

1* <[]d_& E(4 I_q n_]bhcko_ i` fsgjb[nc])
p_hiom [h[mnigimcm `il nb_ nl_[ ng _h n i`
fsgjb_^_g[* Q[m[( / 6 035( -530*
0( <h_da[h& ;( C(& >_[bZ& E( =(& @ecWdi& B(4

Ob_ _rj_lcg_hn[f jli^o]ncih i` _^_g[ [h^
_f_jb[hnc[mcm [m [ l_mo fn i` fsgjb[nc]
i\mnlo]ncih* <g_l* E* Kbsmcif*( -,4 6 1,5(
-5/0*
1( @Wbij[Z& O( K(4 Ob_ mq_ffcha i` nb_

[lg [`n_ l ij_l[ncihm `il ][h]_l i` nb_
\l_[mn( _ f_jb[hnc[m cm ]bclolac][( cnm ][om_
[h^ jl_p_hncih* =off* Eibhm Cije* Cimj*(
/. 6 /,5( -5.-*

4* CedZeb[ed& @*6 Jj_l[ncp_ =_b[h^foha
^_l _ f_jb[hnc[m ncm]b_h >_^_g_* U\f* >bcl*(
/5 6 -,..( -5-.*

5* DWdp& G(4 @li``hoha h_o_l <\`oblq_a_
\_c Nn[ooha cg =[o]b oh^ oh n_ l_h @rnl_)
gcn[n_h* U\f* >bcl*( .4 6 /( -5--*

-,* Gbip[mia_& O(4 Jh nb_ j[nbig_]b[h)
cmg i` ^_p_fijg_hn i` jimnmolac][f
fsgjb_^_g[* Gsgjbifias( 2 6 /1( -53/*

--* Gbip[mia_& O(& F_[bkXem_Yp& B(4
Nolac][f fsgjb[nc])p_hiom ]iggohc][ncih
ch nb_ nl_[ ng_hn i` fsgjb mn[mcm* K[j_l
l_[^ \_`il_ nb_ `ilns)nbcl^ >ihal_mm i`
Kifcmb Nola_ihm( Gi^ô -522*

-.* J[_Y^[hj& >( D(4 Ob_ l_]iahcncih i`
_f_jb[hnc[mcm [h^ i` _ f_jb[hnic^ ]ih^cn cihm
\s mi`n ncmmo_ li_hna_hial[gm* Rcnb [
l_jil n ih nb_ jli\f_g i` _rj_lcg_hn[f
fsgjb_^_g[* <l]b* Nola*( .,6 103( -5/,*
q CDVK[Zbtà[a& B(4 Gsgjbip_hiom mbohn

[m mojjf_g_hn[ls n l_[ ng _h n i` _ f_jb[h )
nc[mcm i` fiq_l fcg\m* <]n[ >bcl* jf[mn*(
-- 6 -13( -525*

-0* ÇcW^[b& B(& ;beZ_ki& D(4 >ihmnlo]ncih
i` _jcnb_fc[fcm_^ no\_m* >bcl* jf[mn* $=_lf*%(
/ 6 .-1( -532*

?l* G* >fi^com( F[hnih Cimjcn[f( Uolc]b( Nqcnt_lf[h^
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M_m_[l]b Dhmncnon_ i` Hinb_l [h^ >bcf^( R[lm[q $Kif[h^%
?cl_]nil Kli`* F* =iôeiq[( H*?*

?_j[lng_hn i` K[_^c[nlc] Nola_ls
>bc_` Kli`* R* Kil[^iqme[( H*?*

E9;JGKLGEA9( 9 EG<A>A=< L=;@FAIM= G> KMJ?A;9D
J=H9AJ

N * E < R J MNF D

H[]limnigc[ cm [ l[l_ [hig[fs( i]]olcha [\ion - ch 4,*,,, fcp_ \clnbm* Dn g[s
\_ ohcf[n_l[f il \cf[n_l[f( cmif[n_^ il [mmi]c[n_^ qcnb `[]c[f msh^lig_m $g[h^c\ofi)
`[]c[f ^smimnimcm( Bif^_hb[lX [m nb_cl gil_ il f_mm l_aof[l ]igjih_hn $2%*

< hin_ ih _g\lcifias [h^ j[nbia_h_mcm*
Ob_ hilg[f f[n_l[f _rn_hn i` nb_ ij_hcha i` nb_ gionb cm [ n nb_ jichn i`

\c`ol[]ncih i` nb_ g[rcff[ls [h^ g[h^c\of[l jli]_mm_m* G[n_l( nbcm \li[^ gionb
mfcn cm l_^o]_^ \s jlial_mmcp_ `omcih i` nb_ fcjm [h^ \s nb_ ^_p_fijg_hn i` nb_
gom]f_m i` g[mnc][ncih [h^ i` `[]c[f _rjl_mmcih*

H[]limnigc[ l_mofnm `lig `[ofns ^_p_fijg_hn i` nb_ `clmn \l[h]bc[f [l]b ch
]ihm_ko_h]_ i` ^_`c]c_hn [giohn i` g_mi^_lg [h^ i` cnm [\hilg[f gcal[ncih*
Ob_ ]f_`n _rn_h^m `lig nb_ ]iggcmmol_ i` nb_ gionb ion chni ]b__em \on omo[ffs

Aca* -* ?cmdoh]ncih i` il\c]of[lcm ilcm [h^ \o]]ch[nil pcmc\f_ qb_h nb_ fcjm [l_ jolm_^
[m ch qbcmnfcha

--3



hi `olnb_l nb[h nb_ [hn_lcil \il^_l i` nb_ g[mm_n_l gom]f_* Ob_ mech( il\c]of[lcm
ilcm( \o]]ch[nil [h^ \o]][f go]im[ [l_ chpifp_^* Aoh]ncih[f ^_`c]c_h]s i` nb_
gom]f_m ][h \_ ^_gihmnl[n_^ qb_h nb_ fcjm [l_ jolm_^ [m ch qbcmnfcha* <lnc]o)
f[ncih [h^ n[echa i` nb_ `ii^m( _mj_]c[ffs `foc^m( g[s \_ ^cmnol\_^ ch mig_ ][m_m*

p h -

Aca* .* ?c[al[gm cffomnl[ncha mo]]_mmcp_ mn_jm i` ij_l[ncih $^_n[cfm ch n_rn%

O M @ < O H @ I O

<jjli[]b_m ni nb_ jli\f_g i` nl_[ng_hn b[p_ \__h ionfch_^ \s m_p_l[f
qile_lm \on p_ls fcnnf_ ch`ilg[ncih cm [p[cf[\f_ ih nb_ ^_n[cfm i` molac][f n_]bhc)
ko_ $-( .( /( 1%* Dn nb_l_`il_ m__gm domnc`c_^ ni acp_ [h []]iohn i` nb_ molac][f
g_[mol_m oh^_ln[e_h ch iol `cp_ j[nc_hnm [``_]n_^ qcnb g[]limnigc[*

>iggihfs j_l`ilg_^ ij_l[ncih ]ihmcmnm i` [ mcgjf_ /)f[s_l_^ ]fimol_ i` nb_
`cmmol_* Aoh]ncih cm l[nb_l q_ff l_mnil_^ c` nb_ mjfcn gom]f_m [l_ jlij_lfs monol_^*
>img_nc] _``_]n( biq_p_l( g[s \_ ohm[ncm`[]nils [m nb_ mnl[ cab n ]on[h_iom m][l
lohhcha ip_l ncl_ gom]f_ monol_ omo[ffs mbiqm nb_ n_h^_h]s ni mche \_fiq nb_
f_p_f i` nb_ mollioh^cha mech nbom jli^o]cha nb_ mi)][ff_^ mncag[ i` nb_ ]f_`n*
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Aca* /[* Oqi)s_[l if^ aclf qcnb \cf[ n_l[f cmif[n_^ g[]limnigc[* â Aca* /\* Ob_ m[g_
]bcf^ [`n_l ih_ s_[l mch]_ mola_ls

Jh nb_ inb_l b[h^( nb_ monol_ i` nb_ p_lgcfcih mcno[n_^ ^cl_]nfs ch nb_ [haf_ i`
nb_ gionb g[s ]ihnlc\on_ ni nb_ jiil b_[fcha [h^ ni nb_ ^_p_fijg_hn i` j[ch`off
_limcihm* A[]c[f [msgg_nls g[s [jj_[l f[n_l( ^o_ ni nb_ ]ihnl[]nol_ i` nb_
mnl[cabn ]on[h_iom m][l [h^ ni _r]_mmcp_ m][llcha i` nb_ il[f [haf_*

Dh il^_l ni [pic^ [ff nbim_ oh^_mcl[\f_ ]igjfc][ncihm D b[p_ chnli^o]_^ nb_
gi^c`c][ncih ni nb_ molac][f n_]bhcko_ ^_m]lc\_^ \s Giha[]l_ _n [f* ch -52/ $0%*

Jj_l[ncih cm j_l`ilg_^ ch a_h_l[f [h[_mnb_mc[ qcnb _h^inl[]b_[f chno\[ncih*
Jqcha nb_ chnl[h[m[f chm_lncih i` nb_ no\_( nb_ ij_l[ncp_ `c_f^ mc q_ff _rjim_^
[h^ nb_l_ cm hi [^^cncih[f n_hmcih qbc]b qiof^ \_ jli^o]_^ \s nb_ no\_ [nn[]b_^
ni nb_ fcj*

Alig nb_ jichnm g[le_^ ih _[]b i` nb_ j_[em i` >ojc^çm \iq nb_ hilg[f
mcn_m i` il[f [haf_m [l_ _mn[\fcmb_^* Dn ][h \_ j_l`ilg_^ qcnb jl_]cmcih [m nb_
p_lgcfcih cm q_ff ^cmnchaocmb[\f_ `lig nb_ _p_ln_^ \o]][f go]im[ i` nb_ g[]li)
mnigc] `cmmol_* D^_hnc][f jichnm [l_ g[le_^ ih nb_ fiq_l fcj* Ob_s l_jl_m_hn
mn[lncha jichnm `il nb_ fch_ i` ch]cmcih g[le_^ ih nb_ \il^_l i` nb_ mech [h^
\o]][f go]im[ [lioh^ nb_ `cmmol_*

<m [ mo]]_mmcp_ mn_j( nqi U)jf[mns nlc[haof[l `f[jm [l_ jli^o]_^ [n nb_ [haf_
i` 2, ^_al__m* Ob_ ojj_l `f[j b[m j[l[g_^c[f( [h^ nb_ fiq_l ih_ f[n_l[f \[m_*
Dh nb_ p_lgcfcih i` nb_ fiq_l fcj( fch_m i` ch]cmcih [l_ g[^_ f[n_l[ffs ni nb_ jichn
g[lecha nb_ [haf_* < ]ill_mjih^cha fch_ i` ch]cmcih ih nb_ ojj_l fcj cm mcno[n_^
j[l[g_^c[ffs `lig nb_ m[g_ jichn* Dh]cmcihm q_l_ j_l`ilg_^ [fiha nb_ ^_mcah_^
fch_m* =inb mech `f[jm qcnb mo\]on[h_iom `[n [h^ go]im[ [fiha nb_ qbif_ f_hanb
i` nb_ `cmmol_ [l_ ^cmm_]n_^ [m q_ff [m \inb go]im[f `f[jm `il l_]ihmnlo]ncih i`
nb_ il[f [haf_* Njfcn gom]f_m [l_ nb_h _rjim_^ ih \inb \il^_lm*
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$
Aca* 0[( \* Acp_)s_[l if^ aclf qcnb \cf[n_l[f g[]limnigc[ [mmi]c[n_^ qcnb g[f^_p_fijg_hn

i` nb_ g[h^c\f_ [h^ jl_[ol c]o f[ l ]bih^lig[m

Ob_ \o]][f go]im[ cm nb_ `clmn ni \_ monol_^ [`n_l _r]cmcih i` cnm _r]_mmcp_
[giohn [h^ jl_]cm_ [jjlircg[ncih i` nb_ \il^_lm* Dhn_ljif[n_^ monolcha i`
go]im[f `if^m ch nb_ [l_[ i` nb_ il[f [haf_ cm [h _mm_hnc[f gig_hn i` nb_
ij_l[ncih* Ob_ `f[j `lig nb_ ojj_l fcj cm monol_^ chni nb_ mcn_ i` nb_ \[m_ i` nb_
`f[j ih nb_ fiq_l fcj( `lig nb_ il[f mc^_* Ob_ f[nn_l `f[j( [`n_l cnm jl_]cm_ `cnncha(
cm monol_^ chni nb_ ^_`_]n i` p_lgcfcih ih nb_ ojj_l fcj* Ii monol_ cm lohhcha
qcnbch nb_ il[f [haf_* Dh nb_ h_rn mn_j( nb_ gom]f_m [h^ nl[hmjim_^ nlc[haof[l
mech `f[jm [l_ monol_^* Ob_ gc^^f_ jilncih i` U)jf[mns gomn ]ill_mjih^ ni nb_
]iolm_ i` nb_ f[\ci)\o]][f `if^*

Aca* 0]( ^* Ob_ m[g_ ]bcf^ [`n_l mola_ls

-.,



Ob_ [\ip_ ij_l[ncp_ n_]bhcko_ q[m [jjfc_^ ch nb_ nl_[ng_hn il iol j[nc_hn;
qcnb mo]]_m`of `oh]ncih[f [h^ ]img_nc] _``_]n*

N P H H < M T

?_n[cf_^ []]iohn i` molac][f nl_[ng_hn i` g[]limnigc[ cm jl_m_hn_^* Ob_
]bcf^l_h q_l_ ij_l[n_^ ih qcnb nb_ om_ i` n_]bhcko_ ^_mcah_^ \s Giha[]l_ qcnb
[onbilçm gi^c`c][ncih ch l_mj_]n ni nb_ l_j[cl i` nb_ il[f [haf_*

M y N P H y

EWYheijec_[( L[Y^d_gk[ ceZ_\_u[ Z[ b[ Yehh[Yj_ed Y^_hkh]_YWb[

N* E [ q i l m e c

Jh [ ^{]lc n _h ^_n[cf f_ nl[ cn_g_h n ]bclolac][f ^_ f[ g[]limnigc_* ?[hm f_m ij_l[)
ncih ^_m _h`[hnm ih _gjfic_ f[ n_]bhcko_ ch^cko{_ j[l Giha[]l_ koc m_ jiln_ â ^[hm
f[ gi^c`c][ncih ^_ Q[on_l â p_lm f[ ]ill_]ncih ^_m ]iggcmmol_m f[\c[f_m*

U P N < H H @ I A < N N P I B

EWaheijec_[( EeZ_\_p_[hj[ L[Y^d_a Z[h Y^_hkh]_iY^[d Cehh[ajkh

N* E [ q i l m e c

?_l <onil \_m]bl_c\n _ch_ H_nbi^_ ^_l ]bclola cm]b_h =_b[h^foha ^_l H[elimnigc_*
=_c Jj_l[ncih_h pih Fch^_lh qcl^ _ch_ O_]bhce \_hontn( ^c_ pih Giha[]l_ [ha_^_on_n
qol^_ oh^ ^c_ ch ^_l Hi^c`ce[ncih ^_m <onilm [o` ^c_ Fill_enol ^_l Hoh^qche_f
a_lc]bn_n cmn*

M@ NPH@?

EWYheijec_W( LuYd_YW ceZ_\_YWZW Z[ bW Yehh[YY_wd gk_hxh]_YW

N* E [ q i l m e c

Ao_ ^_m]lcni ^_n[ f f[^[g_hn_ _f g_ni^i ^_ ]ol[]c}h kocl~lac][ ^_ f[ g[]limnigc[*
@h f[m ij_l[]cih_m ^_ hc°im `o_ _gjf_[^[ f[ n{]hc][ ch^c][^[ jil Giha[]l_( _h f[ gi)
^c`c][ncih ^_f [onil ^clcac^[ [f l_[ domn_ ^_ f[m ]igcmol[m f[\c[f_m*

M @ A @ M @ I > @ N

-* :Whiao& 9( B(4 Klch]cjf_m [h^ jl[]nc]_
i` jf[mnc] mola_ls* Ob_ Rcffc[gm)Rcfechm
>igj*( =[fncgil_ -51,*

.* :kh_Wd& >(4 Ob_ jf[mnc] mola_ls [nf[m*
=onn_lqil^m( Gih^ih( -523*

/* ?hWXX( O( ;(4 Jnb_l [hig[fc_m i` nb_
b_[^ [h^ h_]e* Dh6 Bl[\\ R* >*( Ngcnb
E* R*6 Kf[mnc] mola_ls( Gcnnf_ =liqh [h^
>igj*( =imnih -524*

0* Ded]WYh[& B( B(& <[ Kj[\Wde& ?( 9(&
@ebcijhWdZ& C( =(4 Kf[mn( l_]ihmnl* Nola*(
/-( 2 6 1,3( -52/*

1* Je][hi& :( *(4 M[l_ ]l[hci`[]c[f ^_)
`ilg[nc_m* Dh6 >ihp_lm_ E* H*6 M_]ihmnlo])
ncp_ jf[mnc] mola_ls* Q* Dff( R* =* N[oh^_lm
>igj*( Kbcf[^_fjbc[( Gih^ih -520*

2* OWhaWdo& B(4 >iha_hcn[f g[f`ilg[ncihm*
T_[l =iie H_^* Ko\fcmb*( >bc][ai -53-*

N* E[qilmec( H*?*( -3[ F[mjlt[e[( ,-).-- R[lm[q( Kif[h^

-.-
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E* @* Koleshü Phcp_lmcns( =lhi $>t_]bimfip[ec[% â A[]ofns i` H_^c]ch_
?_j[lng_hn i` Kf[mnc] Nola_ls

C_[^ Kli`* Q* Fo\zú_e( H*?*(?lN]*

9 F=O E=L@G< G> DAH KMLMJ= AF MFAD9L=J9D ;D=>L
G * = < ¢ D I F <

Ob_ gi^c`c_^ Q_[oçm ij_l[ncih b[m \__h [jjfc_^ ch jlch]cjf_ [n nb_ ?_j[ln)
g_hn i` Kf[mnc] Nola_ls ch =lhi `lig -505 ncff -53- ch /*4,, j[nc_hnm qcnb ]f_`n
fcj( jimmc\fs qcnb ]f_`n j[f[n_*

Dn ioabn ni \_ mnl_mm_^ nb[n .1 s_[lm i` ]ihnliffcha [ff nb_m_ j[nc_hnm( b[p_
]ihpch]chafs jlip_^ nb[n nb_ g_nbi^ b[m \lioabn m[ncm`[]nils l_mofnm `lig nb_
`oh]ncih[f [mj_]n* Alig nb_ pc_q i` [h[nigc] `ilg[ncih i` nb_ fcj( biq_p_l(
Q)_r]cmcih b[m hin `of`cff_^ [ff _rj_]n[ncihm* No]b [ ]igjfc][n_^( [h^ ^igch[n)

Aca* -* Nonol_ i` nb_ fcj []]il^cha ni Q_[oçm g_nbi^ ch iol gi^c`c][ncih

-..



cha m_]nil i` nb_ ojj_l fcj( [m nb_ `cfnl¶g [h^ cnm nsjc][f jligch_h]_ $no\_l]o)
fog f[\cc g[rcff[lcm >ojc^çm \iq% cm( ]iof^ hin \_ l_]ihmnlo]n_^ \s nbcm g_nbi^(
q cnbion l_g[chcha gil_ il f_mm ]ihmjc]oiom* Ob_ b_cabn i` nb_ fcj ch nb_ jf[]_
i` nb_ monol_ q[m fiq_l ch ]igj[lcmih qcnb nb_ b_[fnbs b[f` [h^ nb_ l_mofncha
fch_[l m][l `ilg_^ [h oh`[piol[\f_ fch_ i` nb_ jlif[\cog* Obcm a[lf[h^

Aca* .( /* >ih^cncih [`n_l mo nol_ []]il^cha ni Q_[o* Ob_ nsjc][f \iq `ilg i` nb_ fcj
qcnb nb_ m][l cm [jj[l_hn

Aca* 0( 1* Qig_l[f `f[j( cnm _rn_hn [h^ g_nbi^ i` fc`ncha [h^ nqcmncha chni nb_ ^cm]cmcih
i` nb_ `l__^ qcha $g[le_^ \s [lliq%

-./



Aca* 2( 3* ?_gihmnl[ncih i` nb_ mech ch]cmcihm [h^ g_nbi^ i` mbc`ncha nb_ `f[jm g[le_^
\s hog\_lm -â0* Ob_ ]limm b[n]bcha( g[lem nb_ ncmmo_ qbc]b qcff \_ l_gip_^* â
Aca* 4* ?c[al[g ^_gihmnl[ncha nb_ l_mofncha mo nol_ i` nb_ fcj il\c]of[l gom]of[ nol_

ä]oln[ chã i` l_^( ch`fo_h]_^ nb_ a_h_l[f _mnb_nc] cgjl_mmcih oh`[piol[\fs [h^
nbcm ]iof^ hin \_ _p_h cgjlip_^ \s nb_ `ch_ m][l qcnb []]ol[n_ [^[jn[ncih i`
nb_ f[\cog l_^ [h^ [ q_ff `ilg_^ h[m[f qcha $Aca* -( .( /%*

<fnbioab q_ q_l_ [q[l_ i` nb_m_ ^cm[^p[hn[a_m [h^ eh_q nb[ n kocn_
[ hog\_l i` jf[mnc] mola_ihm b[m _h^_[piol_^ ch nb_ j[mn `c`n_h s_[lm ni

Aca* 5

_f[\il[n_ \_nn_l molac][f jli]_^ol_m( q_ s_n l_g[ch_^ ]ihm_lp[ncp_ `il g[hs
l_[mihm*

Dn cm hin nb_ chn_hncih i` nbcm l_jiln ni [h[fst_ nb_ ch^cpc^o[f g_nbi^m [h^
nb_cl ^cm[^p[hn[a_m qbc]b [l_ a_h_l[ffs ehiqh* R_ mbiof^ fce_ ni l_g[le nb[n
q_ b[p_ \__h ch [ jimcncih ni mno^s `il [ fiha j_lci^ [n big_ [h^ [\li[^ nb_
ij_l[ncih[f l_mofnm []]il^cha ni G_ H_molc_l( C[a_h^ilh)G_ H_molc_l( =liqh)



H_ ?oq_f( Hcff[l^ [h^ O_hhcmih* R_ q_l_ [fmi [\f_ ni _mn[\fcmb `lig nb_ ch)
^cpc^o[f molac][f jli]_^ol_m mig_ miln i` mshnb_mcm i` nb_ `[pil[\f_ `ch^cham
i` nb_m_ g_nbi^m [h^ ni ch`fo_h]_ \s cn( nb_ _f[\il[ncih i` iol mo\gcnn_^
g_nbi^* Dn q[m ]bc_`fs iol chn_hncih ni ]ihncho_ ch nb_ >t_]bimfip[ec[h
nl[^cncih ch nb_ nl_[ ng_hn i` ]f_`nm qbc]b q_ \_fc_p_ ni \_ lc]b [h^ i` fiha
mn[h^cha*

Aca* 5( -,* ?_gihmnl[ncih i` nb_ ch]cmcih ch mech [h^ go]im[ [h^ nb_ pig_l[f ch]cmcih
`il `l__cha nb_ `f[j $g[le_^ \s [lliq%

Aca* --* H_nbi^ i` monol_ i` nb_ gom]of[nol_ i` nb_ il\c]of[l gom]f_

R_ mn[ln_^ ion ]bc_`fs `lig nb_ jlch]cjf_ i` `oh]ncih[f l_pcp[f i` nb_ fcj(
qbc]b mbiof^ hin \_ fcgcn_^ ihfs ni nb_ _mnb_nc] [mj_]nm( qbc]b gcabn \_
mig_ncg_m mbiln)fcp_^ [h^ gcabn ^cm[jj_[l ^o_ ni nb_ ^_p_fijg_hn i` nb_
j[nc_hn*

-.1



Rcnb nb_m_ [mj_]nm q_ [jjli[]b_^ nb_ _f[\il[ncih i` iol h_q g_nbi^
qbc]b l_kocl_m [ `ch_ b[h^fcha i` nb_ ij_l[n_^ ih ncmmo_m $jbsmcifiac]
ij_l[ncih[f n_]bhcko_% [h^ nb_cl ]ill_]n `oh]ncih[f chn_al[ncih $Aca* 2â-.%*

Nch]_ -53-( /., ]bcf^l_h qcnb ohcf[ n_l[ f ]f_`n q_l_ ij_l[n_^ ih \s iol
h_q g_nbi^( nb_s q_l_ msmn_g[nc][ffs ]ihnliff_^ [h^ nb_ `clmn `ch^cham _p[fo)
[n_^( [jj_[l ni \_ p_ls `[piol[\f_*

Aca* -.* R_^acha i` nb_ f[ n_l[ f mech q_^a_ chni nb_ ^cm]cmcih i` nb_ g_^c[f j[ln i` nb_
fcj( jlcil ni nb_ mech monol_

R_ l_mj_]n_^ nb_ `iffiqcha nbl__ ncg_)jlip_^ jlch]cjf_m `lig nb_
`ilg_l molac][f jli]_^ol_6

-* R_ h_p_l ^cmnol\ nb_ ]cl]of[l ]iolm_ i` nb_ gom]of[nol_ ^olcha cnm
monol_* Obcm g_[hm nb[ n q_ [l_ ijjim_^ ni mech ch]cmcihm _h \fi] nb_ gom]o)
f[ nol_ ch]fo^_^( [m mig_ g_nbi^m ^_g[h^* R_ [fq[sm monol_ gom]of[ nol_
\li[^fs ch il^_l ni _mn[\fcmb [ jbsmcifiac] \[llc_l [lioh^ nb_ il[f [j_lnol_
$Aca* 4 [h^ --%*

.* R_ _h^_[piol jlcg[ls l_]ihmnlo]ncih i` nb_ ^__j p_mnc\ofog ch il^_l
ni []bc_p_ f[n_l [ aii^ `cr[ncih i` nb_ ilnbi^ihnc] [jj[lnol_ * Ob_ `cr[n_^ fcj
qcnb mb[ffiq p_mnc\ofog il nb_ go]im[f `if^m( l_kocl_ [ `ol nb_l molac][f mn_j(
mig_ncg_m miih [`n_l nb_ `clmn ij_l[ncih*

/* R_ i\m_lp_ j_l`_]n l_]ihmnlo]ncih i` nb_ h[m[f _hnls( h[m[f `fiil [h^
]ill_]n `ilg[ncih i` nb_ qcha* Fi\[]_eçm pig_l[f `f[j b[m \__h gimn m[ncm)
`[]nils ch nbcm jli]_^ol_ $Aca* 0( 1( 3%*

<jjfc][ncih i` nb_ pig_l[f `f[j l_gip_m mig_ ^cm[^p[hn[a_m ][om_^ \s
nb_ `ilg_l jli]_^ol_* Aclmnfs( nb_ _hncl_ pig_l [ l_[ cm hin _rjim_^ â cn om_^
ni f_[p_ [ qc^_fs ij_h_^ ^_`_]n i` nb_ go]im[( ij_h ni ch`_]ncih `lig nb_ h[m[f
][pcns [h^ f[n_l mblche[a_* Gc`ncha [h^ nqcmncha i` nb_ q_^a_ i` nb_ pig_l[f
go]im[ \s Fo\^]_eçm g_nbi^ qb_h ]fimcha nb_ h[m[f `fiil mifp_m `olnb_lgil_

-.2



nb_ f[]e i` l_]ihmnlo]ncih g[n_lc[f [h^ [``il^m nb_ `ch[f tca)t[a g[nnl_mm
monol_ qbc]b jl_p_hnm f[ n_l mn_him_m i` nb_ p_mnc\ofog h[mc [h^ j[mm[a_ i` nb_
him_ ni \_ `ilg_^* Dn [fmi [``il^m aii^ ]ih^cncihm `il jlcg[ls ]fimol_ i` nb_
`lihn jif_ ch monol_ i` nb_ j[f[n_* Ach[ffs( ch]cmcih ch nb_ ]iolm_ i` nb_ p_mnc\o)
f[l `if^ chni qbc]b nb_ p_mnc\of[l `f[j cm nolh_^( mifp_m q_ff nb_ aii^ `ilg[ncih
i` nb_ l_ nl[] n_^ qcha [h^ nbom m_]ol_m mcgofn[h_iomfs [fmi nb_ mbc`ncha i` nb_
gom]of[ nol_ ch g_^c[f ^cl_]ncih [h^ [``il^m monol_ i` nb_ gom]of[nol_ qcnbion
n_hmcih*

Aca* -/[( \( ]* Ob_ ]igjf_n_ f_`n)mc^_^ ]f_`n
[h^ nb_ l_mofn [`n_l ij_l[ncih \s nb_ h_q
g_nbi^ [`n_l 2 ^[sm [h^ [`n_l 3 gihnbm
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> _] ( +.W & X& Y ( L ^ [ h [ i k b j _d ] Y e d Z _ j _e d +* Z W o i W \ j [ h i k jk h [ e \ j^ [ b_f W d Z j^ [ Y ec f b[ j [
h _] ^ j ' i _Z [ Z Y b[ \ j ( | > _] ( +.Z ( J [ ik bj W \ j [ h 2 c e d j^ i

Jol h_q jli]_^ol_ cm [ ]ihnchon[ncih i` nb_m_ / jlch]cjf_m( qb_l_ ihfs nb_
ch]cmcih i` mech [h^ go]im[ ch nb_ p_mnc\ofog cm [^[jn_^( qb_l_\s [ jlcg[ls
^__j p_mnc\ofog ih nb_ jlch]cjf_ i` U)jf[mns cm []bc_p_^*

Ob_ jl_m_h n `ch^cham ^cm]fim_ nb[ n [hs ]ihnl[]ncih ch nb_ mech [h^ go]im[
j[ln i` nb_ monol_ cm _r]fo^_^*



> _] ( +/ W & X( L ^ [ h [ i k b j _d ] Y e d Z _ j _e d W \ j [ h 0 c e d j^ i i _d Y [ e f [ h W j _e d e \ j^ [ Y b [ \ j b _f WdZ

j^ [ Y e c f b[ j [ h _] ^ j ' i _Z [ Z Y b[ \ j

Aca* -2 [( \* M_mofn [`n_l 2 gihnbm mch]_ ij_l[ncih i` nb_ ]igjf_n_ lcabn)mc^_^ ]f_`n
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Aca* -3[* >ih^cncih jlcil ni nb_ ij_l[ncih i` nb_ fcj ch ]igjf_n_ f_`n)mc^_^ ]f_`n qcnb
mech \lc^a_

Aca* -3\( ]* M_mofncha ]ih^cncih [`n_l . s_[lm qcnb ^_n[cf i` nb_ fcj m][l



< `olnb_l al_[ n [^p[hn[a_ i` iol g_nbi^ ch ]igj[lcmih qcnb nb_ `ilg_l
ih_( cm [ j_l`_]n `ilg[ncih i` nb_ fcj qcnbion nb_ oh^_mcl[\f_ `onol_ i` m_]ih^)
[ls ]ill_]ncihm qbc]b jl_pciomfs q_l_ p_ls `l_ko_hn* Ob_ _`_]ncp_ jlcg[ls
l_mo fn ch ohcf[ n_l[ f ]f_`n ^_`_]nm i` ^c``_l_hn _rn_hn [jj_[lm nbom ch nb_ `il_)
alioh^ $Acam* -/ ni .,%*

> J I > G P N D J I

Dn q[m iol chn_hncih ni ^_gihmnl[n_ nb_ ij_l[ncih[f jli]_^ol_ i` iol h_q
g_nbi^ [jjfc_^ ch ohcf[ n_l[ f ]f_`n ^_`_]nm i` nb_ fcj i` ^c``_l_hn _rn_hn ch

Aca* -4( \( ]* Dh]igjf_n_ ]f_`n fcj [h D
l_mo fn [`n_l 2 ^[sm [h^ [`n_l 2 q__em

-/-



> _] ( +3 W & X( A d Y ec f b[ j [ b[ \ j ' i _Z [ Z Y b[ \ j e \ j^ [ b _f W d Z h [ i k b j W \ j [ h 0 c e d j^ i

Aca* .,[( \* Dh]igjf_n_ ]f_`n i` nb_ fcj ih nb_ lcab n [h^ [ b_[pc_l ^_`ilg[ncih i` nb_
h[m[f qcha [h^ l_mo fn [`n_l 2 gihnbm



]igj[lcmih qcnb nb_ jl_pciom Q)_r]cmcih* Ob_ `clmn _rj_lc_h]_ [h^ l_mofnm q_l_
_p[fon_^ ch /., ij_l[n_^ ih j[nc_hnm mch]_ -53- [n nb_ ?_j[lng_hn i`
Kf[mnc] Nola_ls ch =lhi* R_ [l_ domnc`c_^ [`n_l `iol s_[lm i` _rj_lc_h]_( ni jichn
ion [fl_[^s ni)^[s nb_ hog_liom [^p[hn[a_m i` nb_ h_q g_nbi^( qbc]b ^o_ ni
cnm mcgjfc]cns g[e_m hi al_[ n ^_g[h^m ojih [hs jf[mnc] mola_ih qcnb \[mc]
ehiqf_^a_* C* N*

N P HH< M T

<n nb_ ?_j[lng_hn i` Kf[mnc] Nola_ls ch =lhi( /*4,, j[nc_hnm qcnb ]f_`n fcj
q_l_ ij_l[n_^ ih mch]_ -505 ncff -53-* Ocff nb[ n ncg_( [ gi^c`c_^ g_nbi^ ih nb_
jlch]cjf_ i` Q_[oçm ij_l[ncih q[m [jjfc_^* Ob_ l_mofnm hin \_cha m[ncm`[]nils(
[ h_q g_nbi^ q[m _f[\il[n_^ qbc]b cm ^_gihmnl[n_^ ih ^c[al[gm [h^ `caol_m*
Nch]_ -53- ncff -531( /., j[nc_hnm qcnb ohcf[ n_l[f ]f_`n i` nb_ fcj i` ^c``_l_hn
_rn_hn( q_l_ ij_l[n_^ ih \s nb_ h_q g_nbi^* Ob_ l_mofnm [jj_[l ni \_ go]b
gil_ `[piol[\f_ qb_h ]igj[l_^ qcnb nb_ `ilg_l Q)_r]cmcih* Ob_ g_nbi^ cm
mcgjf_ [h^ [jjfc][\f_ ch [ff ohcf[ n_l[ f ]f_`nm i` nb_ fcj*

M y N P H y

Fekl[bb[ cuj^eZ[ Z[ bW ikjkh[ Z[ bW bälh[ [d YWi Z}kd[ \_iikh[ kd_bWjuhWb[

G* = [ £ c h e [

?üm -505 domkoç[ -53- /4,, j[nc_hnm ihn {n{ ij{l{m jiol f[ `cmmol_ ^_ f[ füpl_ z f[
]fchcko_ ^_ ]bclolac_ jf[mncko_ z =lhi* Eomkoç[ ]_ n_gjm)fz ih [ _gjfis_ oh_ g{nbi^_
gi^c`c{_ mol f[ \[m_ ^_ Qij{l[ncih ^_ Q_[o* I{n[hn j[m ]ihn[hn ^_m l{mofn[ nm ih [ {f[)
\il{ oh_ hiop_ff_ g{nbi^_ cf fomnl{_ mol f_m m]büg_m _n f_m cg[a_m* < -ç[c^_ ^_ ]_nn_
g{nbi^_ ih [ ij{l{ ^_ -ç[hh{_ -53- domkoç[ -531 /., g[f[^_m mio``l[hn ^çoh_ `cmmol_
^_ f[ füpl_ ^_m ^c``{l_hn_m ^cg_hmcihm* G_m l{mofn[ nm [jj[l[cmm_hn \_[o]ioj jfom
`[pil[\f_m _h ]igj[l[cmih [p_] f[ Q)_r]cmcih [hn{lc_ol_* DD mç[acn ^çoh_ g{nbi^_ mcgjf_
koc _hnl_ _h d_o ^[hm nion_m f_m `cmmol_m ohcf[ n{l[f_m ^_ f[ füpl_*

U P N < H H @ I A < N N P I B

F[k[ E[j^eZ[ Z[h D_ff[dikjkh X[_ [_di[_j_][h KfWbj[

G* = [ £ c h e [

<h ^_l Ffchce ^_l jf[mncm]b_h >bclolac_ ch =lhi qol^_h ch ^_h E[bl_h -505â-53-
chma_m[gn /4,, K[nc_hn_h gcn Gcjj_hmj[fn_ ij_lc_ln * =cm to ^c_m_g U_cnjohen qol^_ ^c_
gi^c`ctc_ln_ H_nbi^_ [o` ^_g Klchtcj ^_l Q_[o)Jj_l[ncih a_\l[o]bn* Hcn ^_h @la_\)
hcmm_h q[l_h qcl hc]bn to`lc_^_h oh^ [om ^c_m_g Bloh^_ cmn _ch_ h_o H_nbi^_ _l[l\_c)
n_ n qil^_h( qc_ mc_ ch N]b_g_h oh^ <\\cf^oha_h ^[la_mn_ffn cmn* Hcnn_fm ^_l h_o_h
H_nbi^_ qol^_h ch ^_l U_cnmj[hh_ -53-â-531 /., Fl[he_ gcn _chm_cnca_l Gcjj_hmj[fn_
p_lm]bc_^_h Pg`[ha_m ij_lc_ln* ?c_ @la_\hcmm_ _lq_cm_h mc]b [fm q_m_hnf c]b anchmnca_l
cg Q_laf_c]b to ^_l `lccb_l_h Q)@rtcmcih* @m b[h^_fn mc]b og _ch_ _ch`[]b_ H_nbi^_(
^c_ \_c [fc_h _chm_cnca_h Gcjj_hmj[fn_h gcn @l`ifa _cha_m_ntn q_l^_h e[hh*

-//



M @ N P H @ I

Md c[jeZe dk[le Z[ bW ikjkhW Z[b bWX_e [d bW \_ikhW kd_bWj[hWb

G* = [ £ c h e [

@h fim [°im -505)-53- `o_lih ij_l[^im /4,, j[]c_hn_m ]ih `cmol[m ^_f f[\ci _h f[
]f|hc][ ^_ f[ ]fc oa|[ jfzmnc][ ^_ =lhi* C[mn[ [ ko_f nc_gji fh_ _gjf_[^i oh g{ni^i
gi^c`c][^i _h f[ \[m_ ^_ f[ ij_l[]c}h ^_ Q_[o* Gim [onil_m hi _mnopc_lih ]ihn_hnim
]ih fim l_mofn[^im s jil _mi oh g{ni^i ho_pi `o_ ^_m[lliff[^i( ]igi _mnz ^_gihmnl[^i
_h fim _mko_g[m s _h fim ]o[^lim* ?_m^_ _f [hi -53-â-531 `o_lih ij_l[^im /., j[]c_h)
n_m ]ih oh[ `cmol[ ^_f f[\ci ohcf[ n_l[ f ^_ p[lc[ _rn_hmcih ]ih [so^[ ^_ _mn_ g{ni^i*
Gim l_mofn[^im j[l_]_g go]bi gzm `[pil[\f_m _h ]igj[l[]c}h ]ih f[ Q)_r]cmc}h [h n_ )
lcil* N_ nl[ n[ ^_ oh g{ni^i mcgjf_ ]ih [jfc][]c}h _h ni^[m f[m `cmol[m ^_f f[\ci
ohcf[n_l[f_m*

M @ A @ M @ I > @ N

-* :heWZX[dj& L( J(& Oeeb\& J( E(4 =c)
f[n_l[f >f_`n Gcj M_j[clm M_pc_q i` -2,
>[m_m [h^ ?_m]lcjncih i` Kl_m_hn H[h[a_
g_hn( Kf[mn( l_]ihmnl* Nola* 1, 6 -( -524*

.* :hemd& B( :(& EY<em[bb& >(& :oWhi& D(
L(4 ?io\f_ ]f_`nm i` nb_ fcj* Nola* Bsh_]*
J\mn_n*( 41 6 .,( -503*

/* ?WXaW& B(4 C[m_hm]b[ln_h oh^ Rif`m)
l[]b_h* Blimm)Jen[p* =_lfch R /,( R[nn_l
?_ Blosn_l " >i* j* 24*
" UB;kXtà[a& N(4 Hi^c`ce[]_ pig_lip{bi
f[f¶úeo j£c otzpülo mji^chs himh| o ]_f)
eipö]b litónüj¶ $Hi^c`c][ncihm i` nb_
pig_l[f `f[j `il ]fimcha nb_ h[m[f `fiil ch
]igjf_n_ ]f_`n* Dh >t_]b%* Mitbf* >bcl*( 0/ 6
1( -520*
A 1* CkXtà[a& N(4 Hi^c`c][ncihm i` nb_
pgh[l[f `f[j `il ]fimcha nb_ h[m[f `fiil
ch ]igjf_n_ ]f_`n* <]n[ >bcl* jf[mn*( 2( - 6
-520*

2* D[E[ikh_[h& 9( :(4 < g_nbi^ i` ]onncha
[h^ mo nolcha nb_ fcj ch nb_ nl_[ ng_hn i`
]igjf_n_ ohcf[ n_l[ f ]f_`nm* Kf[mn( l_]ihmnl*
Nola*( 0 6 -( -505*

3* EWdY^[ij[h& O( E(4 Ob_ l_j[ cl i`
\cf[n_l[f ]f_`n fcj [h^ j[f[n_* =lcn* E* Nola*(
1. 6 434( -521*

4* EWdY^[ij[h& O( E(4 Ob_ l_j[cl i`
^io\f_ ]f_`n fcjm [m j[ln i` [h chn_al[n_^
*jlial[g* Kf[mn( l_]ihmnl* Nola*( 01 6 .,3(
-53,*

5* E_bb_WhZ& <( J(4 < l[^c][f l_]ihm nlo] )
ncih ch mchaf_ b[l_fcj* <g* E* Nola*( 51 6 /-4(
-514*

+ -,* HädaWlW& B(4 Dh]c^_h]_ plit_hö]b
Ypöpidipö]b p[^ p i\fcú_dc $Dh]c^_h]_ i`
]iha_hcn[f ^_p_fijg_hn[f ^_`_]nm ch nb_
`[]_* Dh >t_]b%* õm* Nnig[n*( 3 0 6- ( -530*

--* KY^kbjp& D( O(4 =cf[n_l[f ]f_`n fcjm*
Kf[mn( l_]ihmnl* Nola*( - 6 //4( -502*

-.* Kc_j^& @( @(4 Hcl[ofn ij_l[ncih* Dh6
< Nsmn_g i` Jj_l[ncp_ Nola_ls* Gcjjch]inn
Bl[g\ci ! >i*( Kbcf[*( -41.*

-/* L[dd_ied& >* O(4 Ob_ l_j[ cl i` nb_
ohcf[ n_l[f ]f_`n fcj \s nb_ mn_h]cf g_nbi^*
Kf[mn( l_]ihmnl* Nola*( 5 6 --1( -51.*

?i]* ^l* G* =[£che[( =_leip[ /0( 2-. ,, =lhi -.( >t_]bimfip[ec[



9 ; L 9 ; @ A J M J ? A 9 = H D 9 K L A ; 9 = | )0 " -& + 3 1 0

>b[lf_m Phcp_lmcns( Kl[ao_ $>t_]bimfip[ec[%
H_^c][f A[]ofns i` Csac_h_( ?_j[lng_hn i` Kf[mnc] Nola_ls( =olhm Phcn(

C_[^ <mm* Kli`* H* Azl[( H* ?*( ?lN]*
>t_]bimfip[e <][^_gs i` N]c_h]_m( Kl[ao_(

Dhmncnon_ i` @rj_lcg_hn[f H_^c]ch_(
C_[^ <mm* Kli`* Q* Fomze( H*?*( ?lN]*

=PH=JAE=FL9D =FRQE9LA; F=;JGDQKAK
9F< F=;J=;LGEQ AF :MJFK

E * H J N @ M J Q è ( @ * = û C J P I F J Q è ( U* F J I ê õ F J Q è

Ob_ [cg i` nb_ `iffiqcha _rj_lcg_hnm q[m ni mno^s nb_ _``_]ncp_h_mm i` nb_
jl_j[l[ncih ?_\lc^ch ch nb_ ^_\lc^cha i` \olh h_]lim_m [h^ ni mno^s nb_ ]iolm_
i` b_[fcha i` \olh_^ [l_[m [`n_l _htsg[nc] ^_\lc^_g_hn*

Ob_ [onbilm p_lc`c_^ nb_ _``_]ncp_h_mm i` ]iff[a_h[m_ i` nb_ gc]li\_
>fimnlc^cog bcmnifsnc]og ch jlcil _rj_lcg_hnm ch pcnli( ch]o\[ncha m[gjf_m i`
\olh_^ [h^ oh\olh_^ mech ch [h _htsg_ mifoncih $Him_lipz _n [b( -53-%( [h^
ch _rj_lcg_hnm ch pcpi ch f[\il[nils jcam( n_mncha nb_ _``_]ncp_h_mm i` nb_ _htsg_
[n ^c``_l_hn ]ih]_hnl[ncihm [h^ ch ^c``_l_hn ichng_hnm $Him_lipz _n [b( -530%*

?_\lc^ch ]ihn[chm ]iff[a_h[m_ [h^ [h [^gcrnol_ i` ohmj_]c`c] jlin_[m_m
ch [h [hbs^liom ichng_hn \[m_7 nb_ jl_j[l[ncih ][h \_ mnil_^ ch nbcm `ilg
qcnbion fimm i` _``_]ncp_h_mm*

H @ O C J ? N

Dh nb_ _rj_lcg_hnm nb_ [onbilm om_^ [^ofn f[\il[nils jcam( q_cabn .1â/, ea*
<fnia_nb_l -., [hcg[fm q_l_ om_^* >cl]of[l \olhm i` .0 ]g. mct_ q_l_ ch^o]_^
ih nb_ mc^_m i` nb_ [hcg[f7 nb_ \olh ch nb_ ]_hnl_ j_h_nl[n_^ nb_ _hncl_ nbc]e)
h_mm i` nb_ mech( ih nb_ j_lcjb_ls nb_ \olh ihfs [``_]n_^ nb_ gil_ moj_l`c]c[f
f[s_lm i` ]ilcog* Ob_ \olh q[m ch^o]_^ \s [ hih)]ihn[]n miol]_ i` mn[h^[l^
ionjon* Jh _[]b [hcg[f /â2 \olh_^ [l_[m q_l_ jf[]_^*

Ob_ ]ihnlif tih_m q_l_ f_`n oh]ip_l_^ [h^ ohnl_[n_^* Jh [ `olnb_l alioj
i` \olhm( [ f[s_l i` [\ion . gg i` ?_\lc^ch ichng_hn q[m [jjfc_^ cgg_^c[n_fs
[`n_l nb_ \olh( ]ip_l_^ \s ^ls a[ot_( nb_ ^l_mmcham q_l_ `cr_^ \s [^b_mcp_ n[j_*
Ob_ ^l_mmcham q_l_ l_gip_^ [`n_l .0 biolm [h^ nb_ \olh_^ [l_[m q_l_ g[]li)
m]ijc][ffs [h^ gc]lim]ijc][ffs _p[fo[n_^*

Dh [ `olnb_l alioj i` \olhm( h_]lim_m q_l_ l[^c][ffs _r]cm_^ ih ^[s ,* [h^
nb_ l_mofncha ^_`_]nm q_l_ [ffiq_^ ni b_[f mjihn[h_iomfs*

Ob_ mno^c_^ [l_[m q_l_ _p[fo[n_^ g[]lim]ijc][ffs [h^ m[gjf_m `il bcmnifiac]
_r[gch[ncih q_l_ n[e_h ih ^[s ,*( -*( 3*( -0*( .-* [h^ .4*
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L WX ( +( L ^ [ c [Wd l W bk [ i e \ iYWh W h[W i Zk h _d ] j^ [ Yek hi[ e \ ^ [ W b_d ] "_d W X ie bk j[ l W bk [ i #

>ihnlif >iff[a_h[m_ @r]cmcih i` h_]lim_m

]g. ]g. ]g.

?[s ,* S
h 9 .3

9 .-(3, ' .(,.
h 9 ..

.-(.3 ' -(5-
h 9 -1

r 9 ./(.3 ' /(-,

?[s 3* S
h 9 .4

9 .2(4,'.(34
h 9 ..

.1(1 ' /(51
h 9 -1

r 9 .-(2-'4(22

?[s -0* S
h 9 .4

9 ..(5, ' 2(32
h 9 ..

.-(-1 ' 2(,.
h 9 -1

r 9 -.(// ' 1(01

?[s .-*
S

h 9 .4
9 -4(/, ' 0(31

h 9 ..
-1(4/'0(1-

h 9 -1
r 9 -,(,-'/(31

?[s .4* S
h 9 .4

9 -0(2, ' 0(/4
h 9 ..

-.(.1'0(/,
h 9 -1

r 9 4(./ ' .(3,

Ob_ ionfch_ i` nb_ b_[fcha [l_[ q[m nl[]_^ ch nb_ l_mj_]ncp_ ncg_ j_lci^m
[h^ nb_ [l_[m q_l_ _p[fo[n_^ jf[hcg_nlc][ffs $nb_ _rn_lh[f ]cl]og`_l_h]_ i`
nb_ _jcnb_fc[fct_^ ^_lgcm qcnbion b[cl q[m nl[]_^%*

M @ N P G O N

@ h t s g [ n c ] h _ ] l i f s m c m \ s ? _ \ l c ^ c h 6
Dn q[m g[]lim]ijc][ffs [h^ gc]lim]ijc][ffs [m]_ln[ch_^ nb[n [`n_l .0 biolm

]igjf_n_ h_]lifsmcm i]]olm ch nb_ bigia_hct_^ j[ln i` nb_ ]ilcog* Dh [hcg[fm
qcnb [ nbc]e_l ^_lgcm [ nbch ]ilcog f[s_l l_g[ch_^ [n nb_ \[m_ [h^ g[hc`_mn_^
nb_lg[f ]b[ha_m i` [ f_mm_l ^_al__*

(& &

' + &

)* &

- &

(-

?c[al[g -* < 9 <l_[ i` ]ihnlif \olhm( ,â.4 ^[sm( = 9 @rn_hn i` m][l ]ihnl[]ncih
ch q__e -*â0*
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> i o l m _ i ` b _ [ f c h a

H[]lim]ijc] i\m_lp[ncihm mbiq_^ l[jc^ mjihn[h_iom _jcnb_fct[ncih i` nb_
\olhm nl_[n_^ qcnb ?_\lc^ch jli]__^cha `lig nb_ _^a_m [h^ `lig oh^[g[a_^
mech [^h_r[_ ch nb_ \[m_ i` nb_ ^_`_]n* Dh nb_ `clmn q__em jolof_hn m_]l_ncih
q[m i\m_lp_^ ihfs l[l_fs ih ^_`_]nm qcnb al[hof[ncih ncmmo_ ch nb_ ]_hnl_ i`
nb_ [l_[( mcgcf[lfs [m ch nb_ ]ihnlif tih_m* Dh [ hog\_l i` ^_`_]nm [ nbch

7@@/#

.0)

*( &

). &

 &

?c[al[g .* < 9 <l_[ i` m][lm [` n_l _htsg[nc] ^_\lc^_g_hn i` h_]lim_m ^[s ,*â.4*(
= 9 @rn_hn i` m][l ]ihnl[] ncih ch q__e -*â0*

N
j[l]bg_hn _m]b[l `ilg_^ ih nb_ mol`[]_ [`n_l ^_\lc^_g_hn( \on ]igjf_n_
_jcnb_fct[ncih i` nb_ ^_`_]n i]]ol_^ ch nb_ g[dilcns i` ][m_m* Ob_ _m]b[l q[m
i\m_lp_^ ch ][m_m( qb_l_ [ ^_lgcm f[s_l j_lmcmn_^ ih nb_ \[m_ i` nb_ [l_[
*, biolm [`n_l ?_\lc^ch [jjfc][ncih*

<]]il^cha ni gc]lim]ijc] `ch^cham cn b[m \__h [m]_ln[ch_^ nb[n ch nb_ \olhm
nl_[n_^ \s ?_\lc^ch [ mcahc`c][hnfs f_mm_l ch`f[gg[nils Dh`cfnl[ncih i]]olm ih
nb_ \il^_l i` nb_lg[f ]b[ha_m ch ]igj[lcmih qcnb nb_ ]ihnlifm( _p_h ch ][m_m

O[\* .* Ob_ g_[h p[fo_m i` m][l [l_[m ^olcha nb_ ]iolm_ i` b_[fcha $ch !%

>ihnlif >iff[a_h[m_ @r]cmcih i` h_]lim_m

?[s ,* -,,(,, Ü 5(/- -,,(,, Ü 4(54 -,,(,, Ü//(,,

?[s 3* -./(, ,Ü -.(4- --5(,,Ü-4(13 5.(53 Ü/3(.0

?[s -0* -,1(1/Ü/-(-1 55(0- Ü.4(.5 1/(,. Ü./(00

?[s .-* 40(/2Ü.-(5, 30(0, Ü.-(., 0/(,0Ü-2(,0

?[s .4* 23(/- Ü-4(.. 13(14Ü.,(.- /1(/5Ü--(2-
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>ihnlif >iff[a_h[m_ @r]cmcih i` h_]lim_m
]g- ]g- ]g.

R__e -* ' ./(1, ' -5(45 ) 3(-/

R__e .* )-0 (11 )-3 (,4 )0 . (5 0

R__e /* )., (,5 ). 1 (- 1 )- 4 (4 .

R__e 0* )., (.. ).- (2. â-3(34

qb_l_ j[ l n i` nb_ chdol_^ ^_lgcm l_g[ch_^ ih nb_ \[m_* Bl[nof[ncih ncmmo_ `ilg_^
ch nb_ m_]ih^ q__e( c*_* qcnb [ ih_)q__e ^_f[s [m ]igj[l_^ qcnb nb_ _r]cm_^
[l_[m* Ob_ mjihn[h_iom _jcnb_fct[ncih jli]__^_^ ni nb_ ]_hnl_ qcnbion g[le_^
m][l ]ihnl[]ncih [h^ `ilg[ncih i` _jc^_lg[f lc^a_m $O[\* -â/( ^c[al[g -â0%*

? D N > P N N D J I

<m cn [jj_[lm `lig nb_ l_mofnm( ?_\lc^ch ^i_m b[p_ [ m_f_]ncp_ h_]lifsnc]
_``_]n ojih \olh_^ mech [h^ [`n_l [ mchaf_ .0 blm* [jjfc][ncih( ]igjf_n_ fsmcm
i` nb_ bigia_hct_^ ]ilcog f[s_l i]]olm ch nb_ _rj_lcg_hn[f [hcg[fm* Dh nb_
]iolm_ i` b_[fcha( nb_ _jcnb_fct[ncih cm gil_ l[jc^ nb[h ch nb_ ]ihnlifm( \on nb_
l_j[l[ncp_ jli]_mm jli]__^m qcnb [ ]_ln[ch ^_f[s qb_h ]igj[l_^ qcnb nb_
^_`_]nm [`n_l _r]cmcih i` h_]lim_m* Ob_ jf[hcg_nlc][f g_[mol_g_hnm ^cm]fim_ nb[n
ch nb_ ]ihnlifm [h^ [fmi ch nb_ \olhm nl_[n_^ qcnb ?_\lc^ch( nb_ [l_[ ch]l_[m_m
ch -mn q__e* Ob_ [onbilm \_fc_p_ nb[ n cn cm ][om_^ j[lnfs \s ^__j_l j_h_nl[ncih
i` nb_ ]b[ha_m \s ^_bs^l[ncih [h^ j[lnfs \s nb_ `ilg[ncih i` i_^_g[ [h^

6= 8
.0)-

(& &

'( &

(-

?c[al[g /* < 9 <l_[ i` m][lm [`n_l _r]cmcih i` h_]lim_m ^[s ,*â.4*( = 9 @rn_hn i`
m][l ]ihnl[]ncih ch q__e -*â0*

-/4



m_]ih^[ls ^cmn_hmcih i` nb_ ncmmo_m qbc]b ]ihnl[]n_^ cgg_^c[n_fs [`n_l nb_
\olhcha ^o_ ni l[jc^ ^_bs^l[ncih $Him_lipz [h^ =übioheipz( -531%* Obcm
jb_hig_hih q[m hin i\m_lp_^ ch _r]cm_^ tih_m qb_l_( ih nb_ ]ihnl[ls( nb_
^_`_]n \_]ig_m al[^o[ffs mg[ff_l [m al[hof[ncih ncmmo_ `ilgm [h^ g[nol_m*

O[\* -â/ [h^ ^c[al[gm -â/( ^_gihmnl[n_ nb_ ]iolm_ i` l_nl[]ncih [h^
nb_ p[fo_m ch nb_ ch^cpc^o[f aliojm i` \olhm [n nb_ l_mj_]ncp_ ncg_ chn_lp[fm*
<m ][h \_ m__h ih O[\* - [h^ .( g[le_^ ch^cpc^o[f ^c``_l_h]_m ][h \_ i\m_lp_^
^olcha nb_ ]iolm_ i` b_[fcha ch ch^cpc^o[f [hcg[fm $nbcm `[]n cm l_`f_]n_^ ch nb_
p[fo_m i` mn[h^[l^ ^_pc[ncih%*

?c[al[g 0* <l_[ i` m][lm ih ^[s ,* [h^ .4* â [% >ihnlifm( \% >iff[a_h[m_( ]% @r]cmcih
i` h_]lim_m

?c[al[g 0 ^_gihmnl[n_m nb_ ^c``_l_h]_ ch nb_ mct_ i` nb_ \olhm ih ^[s
, [h^ .4* Dn [jj_[lm `lig nb_ ^c[al[g nb[n nb_l_ i]]olm [ ]ihmc^_l[\fs g_l_
g[le_^ m][l ]ihnl[]ncih ch nb_ _r]cm_^ \olhm nb[h ch nb_ \olhm nl_[n_^ qcnb
?_\lc^ch [h^ nb_ ]ihnlifm b_[fcha mjihn[h_iomfs*

<]]il^cha ni nb_ _rj_lcg_hn[f l_mofnm( ?_\lc^ch ][h \_ l_]igg_h^_^ `il
]fchc][f [jjfc][ncih \_][om_ cn l_gip_m h_]linc] ncmmo_ _``_]ncp_fs qcnbion
[``_]ncha fcp_ ncmmo_ [h^ nb_ ]iolm_ i` nb_ l_j[l[ncp_ jli]_mm [`n_l _htsg[nc]
h_]lifsmcm cm `[piol[\f_*

N P HH< M T

Ob_ [onbilm mno^c_^ ch nb_ mo\gcnn_^ l_jiln nb_ _``_]ncp_h_mm i` nb_ jl_)
j[l[ncih ?_\lc^ch ]ihn[chcha nb_ _htsg_ ]iff[a_h[m_ [h^ [h [^gcrnol_ i`
ohmj_]c`c] jlin_[m_m( ch nb_ ^_\lc^_g_hn i` \olh h_]lim_m ch f[\il[nils jcam*
Ob_ ]iolm_ i` b_[fcha i` nb_ \olhm q[m `olnb_lgil_ mno^c_^ [`n_l _htsg[nc]
h_]lifsmcm( [`n_l h_]l_]nigs [h^ ch ]ihnlif \olhm f_`n ni mjihn[h_iom b_[fcha*
Ob_ l_mofnm ^cm]fim_^ nb[n ?_\lc^ch jimm_mm_m [ m_f_]ncp_ fsnc][f _``_]n ojih \olh
h_]limcm qcnbion [``_]ncha b_[fnbs ncmmo_* Dn q[m [m]_ln[ch_^ nb[n nb_ ]iolm_ i`
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nb_ l_j[l[ncp_ jli]_mm ch \olhm nl_[n_^ qcnb ?_\lc^ch cm gil_ `[piol[\f_ nb[h ch
nb_ ]ihnlifm( nb_l_ \_cha( biq_p_l( [ ]_ln[ch ^_f[s ch ]igj[lcmih qcnb _r]cm_^
^_`_]nm* Dn q[m [m]_ln[ch_^ ih nb_ inb_l b[h^ \s jf[hcg_nlc][f g_[mol_g_hnm
i` nb_ m][l [l_[m [h^ \s bcmnifiac] _r[gch[ncih nb[n nb_ gimn ^cmnch]n m][l
l_nl[]ncih i]]olm [`n_l _r]cmcih* Dh ]ihnlif \olhm nb_ l_nl[]ncih [giohn_^ ni
/.(25 !( ch \olhm nl_[n_^ qcnb ?_\lc^ch 0.(0. ! [h^ ch \olhm [`n_l _r]cmcih i`
h_]lim_m 20(2- !*

MyNPHy

FuYheboi[ [dpocWj_gk[ [nfuh_c[djWb[ [j bW duYhejec_[ ZWdi b[i Xhkbkh[i

E* H i m _ l i p z ( @* = ü b i o h e i p z ( U* F i h | ú e i p z

?[hm f_ nl[p[cf j l_m_h nm f_m [o n_olm ihn mocpc Dç_``c][]cn{ ^_ f[ j l{j[l[ n cih
?_\lc^ch ]ihn_h[hn -ç_htsg_ â f[ ]iff[a{h[m_ [p_] -ç[^^cncih ^_m jlin{[m_m hih
mj{]c`cko_m j_h^[hn f[ m_j[l[ ncih ^_m h{]lim_m ^_ \lo fol_m ]b_t f_m ]i]bihm ^_ f[\i)
l[nicl_ * Kocm( ih [ mocpc f_ ]iolm ^_ f[ ao{lcmih ^_m mol`[]_m [jlüm f[ h{]lifsm_
_htsg[ncko_( [jlüm f[ h{]linigc_ _n g_g_ mol f_m mol`[]_m ^_ ]ihnli fm { n[h n f[cmm{_m
ao{lcl mjihn[h{g_hn* G_m l{mo fn[ nm ihn ^{gihnl{ ko_ ?_\lc^ch [p[cn oh _``_]n m{f_]nc`
^cmmifp[hn ^[hm f[ h_]lim_ ^_ \lo fol_ _n ko çcf h ç[``_]n[cn j[m f_ ncmmo chn[]n* Jh
[ ]ihmn[n{ ko_ f_ jli]_mmom l{j[l[ nc ` m_ ^{liof[cn jfom `[pil[\f_g_hn mol f_m mol`[]_m
i~ ih [p[cn [jjfcko{ ?_\lc^ch ko_ ]b_t f_m ]ihnlif_m( g[cm [p_] oh ]_ln[ ch l{ n[ l^ _h
]igj[l[cmih ^_m ^{`[onm _rcmn[hn [jlüm f_m ]cmcihm ^_m h{]lim_m* <o ]ihnl[cl_( ih
[ ]ihmn[n{ _h g{mol[h n f_ ncmmo ]c][nlcm{ _n `[cm[hn ^_m _r[gch[ncih bcmnifiacko_m ko_
]ç{n[cn [jlüm Q_r]cmcih i~ [jj[l[ cmm[ c n f[ l{ nl[] n fih ]c][nlcm{_ f[ jfom _rjl_mmcp_* Nol
f_m mol`[]_m ^_ ]ihnl}f_ f[ l{ nl[] n cih {n[cn ^_ /.(25 !( ]b_t f_m mol`[]_m i~ ih
[ [jjfcko{ ?_\lc^ch 0.(0. !( mol f_m mol`[]_m [jlüm oh_ _r]cmcih ^_m h{]lim_m 20(2- !*

U P N < H H @ I A< N N P I B

=nf[h_c[dj[bb[ [dpocWj_iY^[ F[aheboi[ kdZ F[ah[ajec_[ X[_ N[hXh[ddkd][d

E* H i m _ l i p z ( @* = ü b i o h e i p z ( U* F i h | ú e i p z

Dh ^_l pilfc_a_h^_h <l\_cn oh n_ lmo]b n_h ^c_ <onil_h ^c_ Rcleoha ^_m K l[j[l[ n_m
?_\lc^ch( ^[m ^[m @htsg Fiff[a_h[m_ ch Fig\ch[ncih gcn ohmj_tc`cm]b_h Klin_[m_h
_hnbzfn( \_c ^_l <\mih^_loha pih Q_l\l_hhohamh_elim_h \_c G[\ilm]bq_ch_h* A_lh_ l
ohn_lmo]b n_ g[h ^_h Q_lf[o` ^_l C_cfoha ^_l Af[]b_h h[]b _htsg[ncm]b_l I_elifsm_
oh^ h[]b I_el_enigc_ miqc_ \_c Fihnliff`fz]b_h( ^c_ _ ch_l mjihn[h_h C_cfoha cc\_l)
f[mm_h qol^_h* ?c_ @la_\hcmm_ b[\_h a_t_can( ^[mm ?_\lc^ch [o` ^c_ Q_l\l_hoham)
h_elim_ _ch_ m_f_encp_ fsncm]b_ Rcleoha [omcc\n oh^ ^[m oha_m]bz^can_ B_q_\_ hc]bn
[hal_c`n * @m qol^_ `_mna_mn_ffn( ^[mm ^_l Rc_^_lb_lmn_ ffohamjlit_mm \_c ^_h gcn ?_\lc)
^ch \_b[h^_fn_h Af[]b_h aohmnca_l p_lf[o`n( [cm \_c ^_h Fihnliff_h( d_^i]b gcn _ch_l
\_mncggn_h Q_ltia_loha a_a_ho\_l ?_`_en_h h[]b I_elim__rtcmcih* <h^_l_lm_cnm qol^_
^ol]b jf[hcg_nlcm]b_ H_mmoha ^_l I[l\_h oh^ ^ol]b bcmnifiacm]b_ Phn_lmo]boha
`_mna_mn_ffn( ^[mm _m h[]b ^_l @rtcmcih to ^_l g[le[h n_m n_h I[l\_hl_ nl[e ncih eiggn*
=_c Fihnliff`fz]b_h \_nloa ^c_ M_nl[encih /.(25 !( \_c gcn ?_\lc^ch \_b[h^_ f n_h
Af[]b_h 0.(0. !( oh^ \_c Af[]b_h h[]b I_elim__rtcmcih 20(2- !*
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M @ N P H @ I

F[Yheb_i_i [dp_cWj_YW [nf[h_c[djWb o d[Yh[Yjec_W [d gk[cWZkhWi

E* H i m _ l i p z ( @* = ü b i o h e i p z ( U* F i h | ú e i p z

@h f[ i\l[ jl_m_h n[^[ fim [onil_m i\m_lp[\[h f[ _`c][]c[ ^_f jl_j[l[^i ?_\lc^ch(
ko_ ]ihnc_h_ f[ _htcg[ ]if[a_h[m[ ]ig [^c]f}h ^_ jlin_[mcm hi _mj_]c`c][^[m( _h
m_j [ l[ l f[m h_]limcm ^_ f[m ko_g[^ol[m _h fim ]_l^im ^_ f[\il[nilci* <^_gzm `o_
i\m_lp[^i _f nl[hm]olmi ^_ f[ ]ol[]c}h ^_ f[m moj_l`c]c_m ^_mjo{m ^_ h_]lifcmcm _htc)
gznc][m s ^_mjo{m ^_ h_]l_] nigc[ s _h f[m moj_l`c]c_m ^_ ]ihnlif ko_ `o_lih ^_d[^[m
j[l[ ] c][ nlct[lm_ _mjihnzh_[g_hn_* Gim l_mofn[^im gimnl[lih ko_ ?_\lc^ch n_g|[
_`_]ni ^cmifp_hn_ m_f_]ncpi mi\l_ f[ h_]limcm s hi [n[][\[ _f n_jc^i chn[]ni* Ao_
jli\[^i ko_ _f jli]_mi l_j[l[ ncpi _h f[m moj_l`c]c_m nl[ n[^_m ]ih ?_\lc^ch nl[hm]olc[
gzm `[pil[\f_g_hn_ ko_ _f ^_ ]ihnlif( j_li ]ih ]c_lni [nl[mi _h ]igj[l[]c}h ]ih fim
^_`_]nim l_m n[h n_m ^_mjo{m ^_ f[m _r]cmcih_m ^_ f[m h_]limcm* <D ]ihnl[lci `o_ jli\[^i
jil g_^c]cih_m jf[hcg{nlc][m ^_f n_dc^i ]ih ]c][nlc]_m s jil _r[gch[]c}h bcmnif}ac][
ko_ ^_mjo{m ^_ oh[ _r]cmc}h m_ jli^o]_ l_ nl[]]c}h ^_ ]c][nlc]_m fi gzm _rjl_m[^[)
g_hn_* G[ l_nl[]] c}h _h f[m moj_l`c]c_m ^_ ]ihnlif `o_ ^_ /.(25 !( _h f[m moj_l`c]c_m
nl[ n[^[m ]ih ?_\lc^ch 0.(0. !( s _h f[m moj_l`c]c_m ^_mjo{m ^_ f[ _r]c]c}h 20(2- !*

M @ A @ M @ I > @ N

+( :[d[Éelt& G(& F[`[ZbÜ& C(& Çl_^el'
[KlWLvD& NejWlelt& E(4 Oirc]ifiac][f mno^s
i` fiha)n_lg ]iff[a_h[m_ [^gchcmnl[n cih
ch l[ nm [h^ l[\\cnm* E* Csa* @jc^_g*
Hc]li\cif* Dggohif*( -4 6 04.( -530*

.* :[d[Éelt& G(& Eei[helt& B(& @ebkÉW&
Ml6âNsmn_g[nc] _``_]nm i` mchaf_ ^_lg[f
[^gchcm nl[ n cih i` ]iff[a_h[m_ ih ih_
nbcl^ \i^s mol`[]_ ch l[nm* E* Csa*
@jc^_g* Hc]li\cif* Dggohif*( -4 6 1,-(
-530*

/* D[jjb& 9(4 G[la_)m][f_ jli^o]ncih i`
>fimnlc^c[f ]iff[a_h[m_ [h^ f_]cnbch[m_ >*
Nbiln ]iggohc][ncih* E* Csa* @jc^_g*
Hc]li\cif* Dggohif*( -3 6 /41( -53/*

0* D[jjb& 9(4 M[jc^ pcm]imcg_nlc] _p[fo)
[ncih i` ]iff[a_h[m_ []ncpcns* E* Csa*
@jc^_g* Hc]li\cif* Dggohif*( -3 6 1-,(
-53/*
KUD[jjb& 9(4 Hc]li\cifiac][f [h^ n_]b )

hifiac][f [mj_]nm i` ]lo^_ ]iff[a_h[m_
jli^o]ncih* E* Csa* @jc^_g* Hc]li\cif*
Dggohif*( -4 6 032( -530*

2 ( Eei[helt& B(& Cedvàaelt& R(& @ebkÉW&
J(4 Ob_ _``_]n i` ]iff[a_h[m_ ih nb_lg[ffs

^[g[a_^ mech* =_lh( C[hm Co\_l
Ko\fcmb_lm( -53-( j* -30*

4* Eei[helt& B(& :ä^ekdaelt& =(4 Nn[h)
^[l^h| h_eihn[e nh | jijzf_hch[* Je[gôcnz
eihnl[e]_ jijzf_h{ e¶ô_ $Nn[h^[l^ hih)
]ihn[]n \olh* Dhmn[hn ]ihnl[]ncih i`
\olh_^ mech* Dh >t_]b%* Dh jlchn*

Eki_b& B(& Ethelt& B(& Eei[helt& B(&
D[jjb& 9(4 Ob_ _``_]n i` \[]n_lc[f ]if)
f[a_h[m_ ojih b_[fnbs [h^ \olh_^ mech i`
jcam ch pcnli* E* Csa* @jc^_g* Hc]li\cif*
Dggohif*( -4 6 044( -530*
W f , * NhWX[Y& J(& Eei[helt& B(& Cedvàaelt&
R(E:KLGkdaelt& =(& :bt^W& B(4 @rj_lc_h]_
qcnb _htsg[nc] ^_\lc^_g_hn i` \olh_^
mech qcnb nb_ om_ i` ]iff[a_h[m_* E* Csa*
@jc^_g* Hc]li\cif* Dggohif*( -4 6 052(-530*

--* RthkXW& >(& D[jjb& 9(& :heÖaelt& D(&
Çah\bvWdjelt& @(& Chi& N(4 >iff[a_h[m_ ch nb_
nl_[ ng_hn i` of]_lm ch ^_lg[nifias* E* Csa*
@jc^_g* Hc]li\cif* Dggohif*( -4 6 055(-530*
% -.* RthkXW& >(& D[jjb& 9(& ÇahZbWdjelt& @(&
:heÖaelt& D(& Chi& N(& :ehà& C(4 Fif[a_hzt[
p f{ú_h| \{l]ipö]b p£_^¶* $>iff[a_h[m_ ch
nb_ nl_[ng_hn i` p[lc]im_ of]_lm* Dh >t_]b%*
>m* ?_lg*( 05 6 ./1( -530*

?l* E* Him_lipz( G_a_lip[ 2/( -., ,, Kl[b[ .( >t_]bimfip[ec[
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9 ; L 9 ; @ A J M J ? A 9 = H D 9 K L A ; 9 = | )0 " -& + 3 1 0

Dhmncnon_ i` Csac_h_ [h^ @jc^_gcifias( >_hnl_ i` @jc^_gcifias [h^ Hc]li\cifias(
Kl[ao_ $>t_]bimfip[ec[%

H_^c][f A[]ofns i` Csac_h_
?_j[lng_hn i` Kf[mnc] Nola_ls

=olhm Phcn( Kl[ao_

;QLGE=?9DGNAJMK AF>=;LAGF AF K=N=J=DQ :MJF=<
H9LA=FLK

E * N @ @ H < I ( M * F J I D B J Q è

( D I O M J ? P > O D J I

Ob_ ]snig_a[fipclom ch`_]ncih $>HQ% b[m [ ]fchc][f [h^ [ f[n_hn `ilg* Ob_
miol]_ i` nb_ ch`_]ncih â nb_ ]snig_a[fipclom â \_fiham chni nb_ alioj i`
b_lj_nc] pclom_m nia_nb_l qcnb nb_ b_lj_m pclom i` nsj_ - [h^ .( nb_ p[lc]_ff[)
timn_l pclom [h^ nb_ @jmn_ch)=[ll pclom* Ob_ >HQ cm mnlc]nfs nsj_ mj_]c`c]( mi nb[n
g[h ][h hin \_ ch`_]n_^ \s nb_ [hcg[f nsj_m [h^ pc]_ p_lm[* Ob_ ]snig_a[fipclom
][h \_ ihfs ]ofncp[n_^ ih ncmmo_ ]ofnol_m i` nb_ `c\li\f[mn nsj_( i\n[ch_^ `lig
nb_ bigifiao_ ech^* Ob_ gimnfs om_^ [l_ ncmmo_ ]ofnol_m( jl_j[l_^ `lig ^cjfic^
]_ffm i` bog[h _g\lsihc] foham*

Ob_ ]fchc][f `ilgm i` nb_ ]snig_a[fc] ch]fomcih ^cm_[m_ $>D?% i]]ol oh^_l
[ p[lc_^ mj_]nl_ i` msgjnigm mo]b [m b_j[nimjf_hig_a[fs( c]n_lom( [nsjc][f
mo\[]on_ b_j[ncncm( jh_ogihc[( _h]_jb[fcncm( >HQ gihiho]f_imcm( `_\lcf_ ]ih)
^cncihm( >IN ^cmil^_lm( ]iha_hcn[f ^_p_fijg_hn[f ^_`_]nm [*i*( [m ^_m]lc\_^ `il
_r* \s C[hmb[q $-%( >[lfmnl^g [h^ E[cfcha $.%( G[mipmez [h^ N__g[h $/%(
H]<ffcmn_l $1%( Fl_]b [h^ Eoha $2%*

>iha_hcn[f ch`_]ncihm [l_ nl[hmgcnn_^ `lig nb_ ginb_l ojih nb_ `i_nom(
][omcha cnm ^[g[a_* Ob_ al[pc^cns n_lgch[n_m ch [\ilncih il jl_g[nol_ \clnb* Ob_
ch`[hnm [l_ i`n_h [``fc]n_^ qcnb gc]li]_jb[fs qcnb ]bilcil_nchcncm( b_j[ ni )
mjf_hig_a[fs( b_[ps c]n_lom( g[f`ilg[ncihm( ^[g[a_ i` nb_ >IN [h^ b_[pc_l
][m_m n_lgch[n_ ch ^_[nb â C[hmb[q $-%( =_hs_mb)H_fhc]e $0%*

< f[la_ mjl_[^cha i` nb_ ]snig_a[fipclom ch`_]ncih ch nb_ jijof[ncih n_h^m
ni \_ jlip_^ \s nb_ l_mofnm i` nb_ m_li_jc^_gcifiac][f mno^c_m( qbc]b jichn ion
nb_ [hnc\i^s l_mjihm_ ch g[h( qcnb >HQ ch`_]ncih â Nn_lh [h^ @f_e $1%( Olfc)
`[dipz [h^ N__g[h $2%*

Dh ]ihmc^_l[ncih i` nb_ >HQ n_h^_h]s ni j_lmcmn ch bog[h ila[hcmg [h^ ni
`ilg ]blihc] ch`_]ncihm( nb_ mo\]fchc][f [h^ [msgjnig[nc] `ilgm i` ch`_]ncih [l_
nb_ gimn `l_ko_hn ch [^ofnm*

-0.



>fchc][f g[hc`_mn[ncih i` nb_ ch`_]ncih i]]olm ch [^ofnm _mj_]c[ffs ch mnl_mm
]ih^cncihm i` ila[hcmg* Dn i]]olm ch j_lmihm qcnb [fn_l_^ cggoh_ ^_`_h]_ [n
cggohimojjl_mmcp_ nb_l[js( ch l_]cjc_hnm i` l_h[f [ffial[`nm â <h^_lm_h $3%
[h^ ch j[nc_hnm qcnb l_j_[n_^ nl[hm`omcihm [m ^_m]lc\_^ \s Klch]_ $4%* < g[hc`_mn
`ilg i` >HQ ch`_]ncih i]]olm [fmi ch j[nc_hnm [`n_l chnl[nbil[]c[f ij_l[ncihm(
_mj_]c[ffs [`n_l ][l^c[] ij_l[ncihm* Dh nb_m_ ][m_m nb_l_ i]]olm []on_( ]fchc][ffs
mcahc`c][hn ]snig_a[fipclom ch`_]ncih( i`n_h l_mofncha ch ^_[nb â Mc`ech^ $5%*

Dll_mj_]ncp_ qb_nb_l cn cm [ jlcg[ls ch`_]ncih qbc]b g[hc`_mnm gil_ _[mcfs
ch q_[e_h_^ ila[hcmg nb[h ch nb_ b_[fnbs ch^cpc^o[f( il [ l_[]ncp[ncih i` [ f[n_hn
ch`_]ncih( nb_ j[nc_hn cm [fq[sm m_lciomfs nbl_[n_h_^*

O[\* -* Iog\_l i` j[nc_hnm nl_[n_^ ch nb_ Dhn_hmcp_ >[l_ R[l^ $N_jn_g\_l -53/â^_]_g\_l -530%

Iog\_l i` [ff j[nc_hnm -2,

Iog\_l i` j[nc_hnm q cnb ]snig_a[fipclom [hnc\i^c_m 10

Iog\_l i` j[nc_hnm q cnb nb_ 0)il al_[n_l ch]l_[m_ i` ]snig_a[fipclom [hnc\i^c_m -1

Dmif[ncihm i` ]snig_a[fipclom `lig olch_6 n_mn_^ -,
jimcncp_ /

N_p_l_fs \olh_^ j_lmihm ][h \_ oh^io\n_^fs ]f[mmc`c_^ [gihamn j[nc_hnm
qcnb _hilgiomfs fi[^_^ ila[hcmg* <m `[l [m nb_ [onbilm b[p_ \__h [\f_ ni
[m]_ln[ch ch fcn_l[nol_( nb_ ch]c^_h]_ [h^ cgjiln[h]_ i` nb_ ]snig_a[fipclom
ch`_]ncih ch \olh ^cm_[m_m b[m hin \__h ^_m]lc\_^ mi `[l ch nb_ õNNM hil [hs)
qb_l_ ch nb_ qilf^* Obcm cm nb_ l_[mih qbs nb_s g[^_ [ pclifiac])]fchc][f mno^s
ch [ alioj il _rn_hmcp_fs \olh_^ j_lmihm*

H < O @ M D < G <I? H @ O C J ? N

Ob_ mno^c_m q_l_ ][llc_^ ion ch [ alioj i` b_[pcfs \olh_^ j_lmihm `lig nb_
R[l^ i` Dhn_hmcp_ >[l_ [ n nb_ =olhm Phcn( ?_j[lng_hn i` Kf[mnc] Nola_ls( H_^c][f
A[]ofns i` Csac_h_ ch Kl[ao_*

N_lciom ][m_m i` \olh_^ j_lmihm( qbc]b ]ill_mjih^_^ ni nb_ `iffiqcha
]lcn_lc[ q_l_ m_f_]n_^ `il nb_ alioj6

-* Osj_ i` \olh6 ihfs [``fc]ncih i` DDD* ^_al__ [n [h _rn_hn _r]__^cha ., !
$Ob_m_ ]ih^cncihm [l_ [fq[sm ]ihh_]n_^ qcnb b_[ps \olh mbi]e*%

.* Ob_ h_]_mmcns i` l_j_[n_^ al[`ncha $bigial[`nm( b_n_lial[`nm qbc]b
jl_]_^_ [onial[`n%*

/* Ob_ h_]_mmcns i` l_j_[n_^ nl[hm`omcih i` qbif_ \fii^*
0* Ob_ h_]_mmcns i` [^gchcmn_lcha mi ][ff_^ bcab [hnc\cinc]m ch g_a[^im_m

[h^ ch [nsjc][f ]ig\ch[ncihm*
1* J]][mcih[f [^gchcmnl[ncih i` ]ilnc]imn_lic^m ch [hncch`f[gg[nils ^im_m
@[]b i` nb_m_ ]lcn_lc[ qiof^ domnc`s ]f[mmc`c][ncih ch nb_ alioj( \on nb_

g[dilcns i` mno^c_^ j[nc_hnm ]ill_mjih^_^ ni [ff nb_ ]lcn_lc[ g_hncih_^*

-0/



O[\* .* >i gjf_gihn)`crcha l_[]ncih qcnb ]snig_a[fipclom [hnca_h ch m_p_l_ \olhm -53/ â-530*
Iog\_l i` j[nc_hnm6 30

I_a[ncp_ <hnc)
\i^s
ncn_ l

Kimcncp_

hog\_l Ä++i hog\_l !
., .3 8 - 6 0 10 3/

<hnc\i^s Ocn_l - 6 0 - 6 4 - 6 -2 - 6 /. - 6 20 - 6 -.4 - 6 .12 - 6 1-.

Iog\_l
i` j[nc_hnm -/ -, 3 -, 2 - 0 /

<ff nb_ j[nc_hnm q_l_ mno^c_^ ch ^_n[cf ]fchc][ffs [h^ [ n nb_ f[\il[nils*
=ci]b_gc][f( b_g[nifiac] [h^ \[]n_lcifiac] _r[gch[ncihm q_l_ ]ihnchiomfs ][l)
lc_^ ion ch nb_ l_mj_]ncp_ Dhmncnon_m [h^ ?_j[lng_hnm*

Ob_ pclifiac] _r[gch[ncih `il ^_n_]ncih i` nb_ ]snig_a[fipclom ch`_]ncih
q[m ][llc_^ ion m_lifiac][ffs [h^ [fmi \s ]ofncp[ncih ih ncmmo_ ]ofnol_m*

=fii^ m[gjf_m q_l_ ]iff_]n_^ `lig [ff j[nc_hnm [n ^c``_l_hn chn_lp[fm [h^
cgg_^c[n_fs m_hn `il m_lifiac] _r[gch[ncih*

Ob_ g_nbi^ [jjfc_^ q[m nb_ ]igjf_g_hn)`crcha n_mn $B@O% qcnb nb_ ]sni)
g_a[fipclom [hnca_h( jl_j[l_^ [n iol f[\il[nils `lig mnl[ch <? -25 \s g_[hm
i` nb_ n_]bhcko_ ^_m]lc\_^ \s N__g[h $-,%* Ob_ B@O gc]lin_]bhcko_ q[m [jjfc_^*
Klcil ni nb_ _rj_lcg_hn( _[]b m_log q[m ch[]ncp_^ `il /, gch* [n 12 Ä>* <ff

O[\* /

^cfoncihm q_l_ ][llc_^ ion qcnb p_lih[f \o``_l jC 3(.( mn[lncha qcnb ^cfoncih - 6 0*
Oqi ohcnm i` ]igjf_g_hn q_l_ om_^ ch nb_ _rj_lcg_hn [h^ nb_ ch]o\[ncih niie
jf[]_ ch [ l_`lca_l[nil `il -2 biolm [n 0 Ä>*

Ob_ l_mofnm q_l_ ihfs _p[fo[n_^ ch m_l[ qbc]b jimm_mm_^ hi [hnc]igj)
f_g_hn[ls jlij_lnc_m [h^ qbc]b ^c^ hin l_[]n jimcncp_fs qcnb ]ihnlif [hnca_h
jl_j[l_^ `lig hih)ch`_]n_^ ncmmo_ ]ofnol_m*

-00



Ob_ >HQ cmif[ncih [nn_gjnm q_l_ j_l`ilg_^ `lig nb_ olch_ i` j[nc_hnm(
]iff_]n_^ oh^_l mn_lcf_ ]ih^cncihm \s ][nb_n_lct[ncih chni nb_ nl[hmjiln g_^cog
$@[afçm g_^cog qcnb mnl_jnigs]ch -,, s+gf( [ol_igs]ich 1, Y+gf [h^ `ohacmih_
., s+gf%* Ob_ nl[hmjiln g_^cog jlip_^ m[ncm`[]nils \_][om_ cn ^_]l_[m_m nb_
b[t[l^m i` olch_ ]ihn[gch[ncih [h^ jlifiham nb_ inb_lqcm_ p_ls mbiln j_lci^ i`
>HQ pc[\cfcns( ^olcha nl[hmjiln*

Ob_ g[n_lc[f q[m cgg_^c[n_fs m_hn `il pclifiac] _r[gch[ncih* Ob_ olch_ q[m
ihfs ]iff_]n_^ `lig j[nc_hnm qcnbion \[]n_lcolc[*

Ob_ cmif[ncih _rj_lcg_hnm q_l_ ][llc_^ ion ih ncmmo_ ]ofnol_m jl_j[l_^ `lig
nb_ ^cjfic^ fch_ i` bog[h _g\lsihc] foha ]_ffm $C@G%* @[af_çm g_^cog qcnb 1 !
][f` m_log q[m om_^*

O[\* 0* >igjf_g_hn)`crcha n_mn q cnb ]snig_a[fipclom [hnca_h $<? -25%

*-.&
A6

)*0&

20)
+*&
%). &

)( )E)/*( */ +)+ /)( )/*(

E * C *( [a_ 03( 1, j* ]*( D f f ) ) ^_al__

=cfcpo\ch_gc[

NJAO

N>JO

<P+NC [hnca_h

I)ol_[+]l_[nchch

< 9 []]c^_hn( K * ?* 9 j_lcnih_[f ^c[fsmcm( @ * G* 9 _rcnom f_n[fcm

S 6 ^[n])gihnbm H[s( Eoh_( T6 <hnc\i^s ncn_lm

,(5
v

-(1 .

4 0- 1,

01 1. 53

h_a[ncp /

/0+-(. B3+0
-

--4+5(3 -.3+--

-

Ob_ chi]of[n_^ ncmmo_ ]ofnol_m q_l_ l_aof[lfs _r[gch_^ `il jimmc\f_ `ilg[)
ncih i` nb_ ]snij[nbc] _``_]n $>K@% ]b[l[]n_lcmnc] `il >HQ* Ob_ ]ofnol_m q_l_
mno^c_^ `il [ j_lci^ i` 0 q__em \_`il_ nb_s q_l_ ^_]f[l_^ ni \_ h_a[ncp_*

M @ N P G O N $O[\* -%

J` -2, nl_[n_^ \olh_^ j_lmihm( 30 j_lmihm q_l_ m_f_]n_^ `il nb_ mno^c_^
alioj []]il^cha ni nb_ [\ip_ g_hncih_^ ]lcn_lc[ [h^ [fnia_nb_l 0-, m_lifiac]
_r[gch[ncihm q_l_ j_l`ilg_^*

-01



Ob_ f_p_fm i` ]snig_a[fipclom [hnc\i^c_m q_l_ ^_n_lgch_^ ch [ff j[nc_hnm*
Dh nb_ g[dilcns i` ][m_m _r[gch[ncihm q_l_ l_j_[n_^ ch il^_l ni ^_n_lgch_ nb_
^sh[gc]m i` nb_ [hnc\i^s `ilg[ncih* < mcahc`c][hn ch]l_[m_ i` nb_ [hnc\i^s ncnl_(
c*_* [ gchcg[ffs `iol`if^ ch]l_[m_ i` nb_ ncnl_ $m_li]ihp_lmcih% q[m ]ihmc^_l_^ ni
\_ jimcncp_ jlii`*

J` nb_ alioj i` 30 \olh_^ j_lmihm( 10 $3/ !% b[^ ]snig_a[fipclom [hnc)
\i^c_m [h^ ., j_lmihm $.3! % l_[]n_^ h_a[ncp_fs* Ob_ l_mofnm [l_ ^_gihmnl[n_^
ih O[\* -*

O[\* 1* >igjf_g_hn)`crcha n_mn q cnb ]snig_a[fipclom [hnca_h $<? -25%

.11)#

 !&

234

-* H*( [a_ /5 s_[lm( 2, j* i** Ocf)) ^_al__

=cfcg\ch_gc[ ,(1 ,(5 -(, ,(4 /(4 --(1 7 -(1 -(-

NBKO 33(. -/(. .,(5 05(, 5.(, 35(1 --(, 1(/

NBJO 5/(3 -4(, 14(, -5(. 14(, 8-,, -.(, 3(1

<o+NC [hnca_h ' ' ' '

T6 <hnc\i^s ncn_lm( S6 ^[b6)gihnbm E[ho[ls ( A_\lo[ls( H[l]b( <jlcf( H[s( Eoh_( Eo fs $olch_
]ofnol_)>HQ jimcncp_%

Ob_ ^cmnlc\oncih i` nb_ >HQ f_p_fm i` [hnc\i^c_m ch jimcncp_fs f_ [^ ch a
j[nc_hnm cm ^_gihmnl[n_^ ih nb_ ^c[al[g( O[\* . [h^ /*

Himn j[nc_hnm b[^ fiq_l [h^ g_^cog >HQ ncnl_m i` [hnc\i^c_m* Dh nb_ bcab_l
ncnl_m i` [hnc\i^c_m $- 6 -.4 [h^ gil_% [ff nb_ ][m_m niie [ m_lciom ]iolm_ [h^
mj_]c[f [ nn_hncih q[m j[c^ ni nb_g*

R_ b[p_ ^c``_l_hnc[n_^ m_p_l[f nsj_m i` ]snig_a[fipclom [``fc]ncih ch b_[pcfs
\olh_^ j[nc_hnm6

[% `lig nb_ [mj_]n i` nb_ n c g _ i ` >HQ c h ] c ^ _ h ] _ i` [hnc\i^c_m
\X `lig nb_ [mj_]n i` n b _ ] f c h c ] [ f j c ] n o l _ [h^ ]iolm_ i` nb_ ^cm_[m_*
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[^ [ X 6
Dh 1, \olh_^ j[nc_hnm nb_ >HQ [hnc\i^c_m q_l_ [m]_ln[ch_^ miih [`n_l nb_

[]]c^_hn*
0 \olh_^ j[nc_hnm q_l_ h_a[ncp_ ch nb_ ]iolm_ i` nb_ \olhm ^cm_[m_*
< mo^^_h( mcahc`c][hn â gil_ nb[h `iol`if^ â ch]l_[m_ i` >HQ [hnc\i^c_m

[jj_[l_^ ch nb_g ]fim_fs \_`il_ ^_[nb*
[^ \%6
/ j[nc_hnm qcnb bcab ncnl_m i` [hnc\i^c_m $- 6 .12% ^c_^ i` jh_ogihc[( qbc]b

i`n_h g[hc`_mn [ ^cmm_gch[n_^ `ilg i` >HQ ch`_]ncih*
Dh [ \olh_^ j[nc_hnm nb_ >HQ ch`_]ncih ihfs g[hc`_mn_^ \s bcab ncnl_m i`

i` [hnc\i^c_m $- 6 1-.%* Ob_ ]fchc][f msgjnigm q_l_ ^c``c]ofn ni ^cmnchaocmb `lig
nb_ ]igjfc][n_^ ]iolm_ i` nb_ \olhm ^cm_[m_* Dh 3 \olh_^ j[nc_hnm nb_ >HQ ch)
`_]ncih i]]ol_^ oh^_l nb_ jc]nol_ i` b_j[ncncm $ncnl_m i` [hnc\i^c_m - 6 1-.%*
<fnbioab nb_ \ci]b_gc][f ]b[ha_m q_l_ mcahc`c][hn [h^ nb_ ]fchc][f ]ih^cncih
m_lciom( nb_ ^_p_fijg_hn i` nbcm ]igjfc][ncih q[m( ch ]ihnl[mn ni m_log b_j[ncncm(
gimnfs \_hcah*

< `olnb_l j[j_l qcff ]ihn[ch ][m_ l_jilnm qcnb [ ^_n[cf_^ [h[fsmcm i` nb_
]fchc][f msgjnigm* Oqi ][m_m i` j[nc_hnm [l_ l_jiln_^ b_l_6

Alig alioj [ X 6
< g[h [a_^ 03( 1, j_l]_hn =N<( ^__j m_]ih^ [h^ nbcl^ ^_al__* Ii m_lifiac]

l_mjihm_ ni >HQ ch`_]ncih q[m [m]_ln[ch_^ ^olcha nb_ _hncl_ j_lci^ i` nl_[ng_hn*
N_jnc] ]ih^cncih i]]ol_^ ^olcha bimjcn[fct[ncih*

1 ^[sm \_`il_ ^_[nb nb_l_ q[m [ mo^^_h ch]l_[m_ i` [hnc\i^c_m $Ocnl_ - 6 .12%*
Ob_ jimn giln_g `ch^cha ^cm]fim_^ \cf[n_l[f jh_ogihc[ \_mc^_m b_j[ni^smnlijbs
[h^ jolof_hn h_`lcncm qbc]b \s nb_gm_fp_m qiof^ \_ [fl_[^s nb_ ][om_ i` [ \[^
jliahimcm* Ob_ >HQ ch`_]ncih j[lnc] cj[n_^ ch nb_ oh`[piol[\f_ ]iolm_* $O[\* 0*%

Alig alioj \%6
< g[h [a_^ /5( 2, j_l]_hn =N<( ^__j m_]ih^ [h^ nbcl^ ^_al__( ]snig_a[fi)

pclom [hnc\i^c_m q_l_ [m]_ln[ch_^ cgg_^c[n_fs [`n_l nb_ []]c^_hn $ - 64 % * 1 q__em
[`n_l nb_ []]c^_hn nb_l_ q[m [h ch]l_[m_ $-6 -2% [fiha qcnb nb_ ch]l_[m_ i`
nl[hm[gch[m_m* 33 ^[sm [`n_l nb_ []]c^_hn nb_l_ i]]oll_^ [ mn__j ch]l_[m_ i` nb_
ncnl_ i` >HQ [hnc\i^c_m $- 6 1-.% [n bsj_ljsl_rc[ [h^ c]n_lom* Ob_ nl[hm[gch[m_m
l_[]b_^ p[fo_m [\ip_ -,, gGD+gf( \cfclo\ch[_gc[ [\ip_ -- ga!( <P+NC [hnca_h
q[m jimcncp_* Ob_ ]iolm_ i` nbcm ]igjfc][ncih q[m `[piol[\f_( biq_p_l6 nb_ >HQ
[hnc\i^c_m ^_]l_[m_^ ni - 6 20 [n jimcncp_ pclolc[ qbc]b cm mncff j_lmcmncha* Ob_
fcp_l `oh]ncih \_][g_ kocn_ hilg[f $O[\* 1%*

? D N > P N N D J I

H[hc`_mn[ncihm i` ]snig_a[fipclom ch`_]ncih mbiq ]ihmc^_l[\fs ^c``_lcha
]fchc][f jc]nol_m6 `lig fcabn_l g[hc`_mn[ncihm oj ni `ilgm n_lgch[ncha ch ^_[nb*
Ob_ chn_hmcns [h^ nsj_ ]fchc][f msgjnigm ^_j_h^m ojih nb_ ncg_ qb_h nb_ ch)
`_]ncih i]]oll_^ $jl_h[n[f( jimnh[n[f%( ojih cnm chn_hmcns [h^ cggohifiac] ]ih)
^cncih i` nb_ [``fc]n_^ ila[hcmg [h^ [fmi cnm a_h_l[f ]ih^cncih*
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Nn[ll $-% jichnm ion nb[n >HQ ch`_]ncih ][h \_ jlip_^ ch . ! i` [ff ch`[hnm(
[fnbioab cn cm ch[jj[l_hn [h^ nb_ hog\_l i` ]iha_hcn[f b_[ps `ilgm( mg[ff*

Dgjiln[h]_ b[m \__h f[n_fs [nnlc\on_^ ni nb_ jl_pciomfs g_hncih_^ fcabn
j_lch[n[f ch`_]ncihm( qbc]b nb_ ]bcf^ ip_l]ig_m( \on f[n_ m_ko_fm i]]ol ch nb_
s_[lm ni `iffiq( mo]b [m jms]biginilc] l_ n[ l^[ ncih [h^ ^cmil^_lm i` nb_ ]_hnl[f
h_lpiom msmn_g( b_[lcha ^[g[a_( h_olifiac] ^sm`oh]ncihm [* i* C[hmb[q $-%*

Dn b[m ]ig_ al[^o[ffs ni fcabn nb[n >HQ ch^o]_m p[lciom [nsjc][f [h^ mo\)
]fchc][f `ilgm go]b gil_ `l_ko_hnfs nb[h ]f[mmc][f `ilgm* Ob_s l_g[ch oh)
^_n_]n_^ qcnbion pclifiac] ^c[ahimnc]m il nb_s i]]ol oh^_l [hinb_l qliha
^c[ahimcm* Vñn[`ipz( N__g[h $-.%*X

Obcm [jjfc_m [fmi `il nb_ >HQ ch`_]ncih ch j_lmihm qcnb mnl_mm_^ ila[hcmg(
_*a* \s cggohimojjl_mmcp_ nb_l[js _n]* [m ^_m]lc\_^ ch nb_ chnli^o]ncih
V<h^_lm_h)Nj_h]_l V3X( Mc`ech^ $5%X* Dh nb_m_ ][m_m nb_l_ i]]olm gil_ _[mcfs
[ ]fchc][f g[hc`_mn[ncih i` [h inb_lqcm_ f[n_hn ch`_]ncih* C_[pcfs \olh_^ j_lmihm
ch qbc]b \_mc^_m mcahc`c][hn bsjirc[ ch nb_ j_lci^ i` mbi]e nb_l_ [fmi i]]olm
q_[e_hcha il _p_h _rb[omncih i` ila[hcmg ch nb_ jb[m_ i` nb_ \olhm ^cm_[m_(
][h \_ [fmi ]iohn_^ ch nbcm alioj* Ob_ ]snig_a[fipclom qbc]b cm f[n_hnfs jl_m_hn
ch ila[hcmg( g[s []ncp[n_ oh^_l nb_m_ ]ih^cncihm [h^ ch^o]_ [ b_[ps ]fchc][f
ch`_]ncih( [m cn cm nb_ ][m_ qcnb pclom C_lj_m mcgjf_r( qbc]b g[hc`_mnm ch
q_[e_h_^ ila[hcmg*

Ob_ [onbilm `ch^cha i` [ mcahc`c][hn ch]l_[m_ i` nb_ f_p_f i` ]snig_a[fipclom
[hnc\i^c_m _p_hno[ffs qcnb >HQ cmif[ncih []]igj[hc_^ \s [ ]b[ha_ i` nb_ ]fchc][f
jc]nol_( n_h^m ni jlip_ nb_ []ncp[ncih i` nb_ >HQ ch`_]ncih ch m_lciomfs \olh_^
j_lmihm*

Ob_ ^cm_[m_ i]]oll_^ oh^_l nb_ ]fchc][f jc]nol_ i` [h []kocl_^ `ilg i` >HQ
ch`_]ncih [h^ g[hc`_mn_^ ch ^cmm_gch[n_^ [h^ [fmi ch ila[hc] `ilg $_*a* >HQ
b_j[ncncm%* No\[]on_ b_j[ncncm cm g_hncih_^ [m ih_ i` nb_ cgjiln[hn g[hc`_mn)
[ncihm i` ]snig_a[fipclom ch`_]ncih*

I_cg[h [h^ R[mm_lg[h $-0% [m]_ln[ch_^ [ mcgcf[l []ncp[ncih i` >HQ ch)
`_]ncih ch j[nc_hnm qcnb ila[hcmg q_[e_h_^ \s \ih_ g[lliq al[`n( qbc]b â `il
nb_l[j_onc] l_[mihm â q[m ][llc_^ ion ch [jf[mnc] [h_gc[ il ch []on_ f_o]_gc[*
Dh /- ! i` nb_m_ j[nc_hnm >HQ ch`_]ncih q[m m_lifiac][ffs [m]_ln[ch_^* Dn cm
l_g[le[\f_ nb[n ch nb_ [\mifon_ g[dilcns i` al[`n_^ j_lmihm >HQ ]iof^ hin \_
jlip_^ ch nb_ olch_( [fnbioab cm q[m [ ^cmm_gch[n_^ ch`_]ncih* J` 1, al[`n_^
j[nc_hnm( ., j_lmihm ]ihnl[]n_^ chn_lmncnc[f jh_ogihc[ [m [ ]igjfc][ncih( qbc]b
q[m i` >HQ ilcach ch hch_ ][m_m*

Dn cm hin jimmc\f_ ni [m]_ln[ch l_nlimj_]ncp_fs ch nb_ [onbilm alioj( qb_nb_l
cn b[m \__h [ l_[]ncp[ncih i` [ f[n_h n ch`_]ncih jlipi]_^ \s nb_ mnl_mm i` ila[hcmg
qcnb [h _rn_hmcp_ \olh il qb_nb_l cn q[m [ jlcg[ls ch`_]ncih qbc]b b[m ch nbom
q_[e_h_^ ila[hcmg( mocn[\f_ ]ih^cncihm `il ]fchc][f g[hc`_mn[ncih* Ob_ jlcg[ls
ch`_]ncih ilcach[n_m ch nb_ ]ihn[]n qcnb i\d_]nm ch`_]n_^ \s nb_ m_]l_ncihm i` nb_
j[nc_hn( \on cn [fmi `ilgm c[nlia_hc][ffs _*a* \s l_j_[n_^ nl[hm`omcihm* <h[fsmcm
i` nb_ l_f[ncih i` nb_ jlcg[ls ch`_]ncih ni nb_ l_[]ncp[ncih i` nb_ f[n_hn ch`_]ncih
_mn[\fcmb_m [h _jc^_gcifiac] jli\f_g [h^ qiof^ _r]__^ nb_ m]ij_ i` nbcm l_jiln*
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Dn l_g[chm [ `[]n nb[n ch [ hog\_l i` m_p_lfs \olh_^ j[nc_hnm( nb_ ]sni)
g_a[fipclom ch`_]ncih( jin_hnc[n_^ \s nb_ q_[e_h_^ ]ih^cncih i` nb_ j[nc_hn(
g[hc`_mn_^ ch ]fchc][f `ilgm i` >D?* Ob_ ch`_]ncih qilm_h_^ nb_ a_h_l[f ]ih^cncih
i` nb_ \olh_^ j[nc_hnm ch qbc]b mola_ls b[^ \__h [fl_[^s mo]]_mm`off( cn
jlifiha_^ nb_cl l_]ihp[f_m]_h]_ [h^ j[ln]cj[n_^ ch m_p_l[f ]lcnc][f ][m_m ch nb_
f_nb[f n_lgch[ncih*

Ob_ jimmc\cfcns i` ]snig_a[fipclom ch`_]ncih mbiof^ \_ l_g_g\_l_^ ch nb_
^c``_l_hnc[f ^c[ahimcm i` mo]b ]fchc][f ]ih^cncihm* Ob_ pclifiac] _r[gch[ncih qcff
]ih`clg nb_ ^c[ahimcm* C* N*

< ] e h i q f _ ^ a _ g _ h n 6 Ob_ [onbilm mbiof^ fce_ ni nb[he nb_ Dhmncnon_ i` H_^c][f
Hc]li\cifias( nb_ Dhmncnon_ i` =ci]b_gcmnls [h^ nb_ Dhmncnon_ i` C[_g[nifias( H_^c][f
A[]ofns i` Csac_h_ ch Kl[ao_ -, `il nb_ ]iij_l[ncih ch nb_ j_l`ilg[h]_ i` f[\il[nils
_r[gch[ncihm*

N P HH< M T

Ob_ ch]c^_h]_ [h^ cgjiln[h]_ i` ]snig_a[fipclom $>HQ% ch`_]ncih ch
m_p_l_fs \olh_^ j[nc_hnm b[m \__h ^_m]lc\_^* < alioj i` 30 m_p_l_fs \olh_^
j[nc_hnm i` nb_ q[l^ `il chn_hmcp_ ][l_ [n nb_ =olhm Phcn( q[m mno^c_^*

<ff nb_ j[nc_hnm q_l_ ]fchc][ffs mno^c_^ ch ^_n[cf* 0-, m_lifiac] _r[gch[ncihm
\s nb_ ]igjf_g_hn)`crcha n_mn qcnb >HQ [hnca_h $<? -25X q_l_ j_l`ilg_^ [h^
ch jimcncp_ ][m_m cmif[ncih q[m [nn_gjn_^ ih ncmmo_ ]ofnol_m*

Dh 10 \olh_^ j[nc_hnm $3/ !% >HQ [hnc\i^c_m q_l_ [m]_ln[ch_^* Dh [ hog\_l
i` j[nc_hnm ch qbc]b nb_ ]fchc][f ]ih^cncih qilm_h_^ ]lcnc][ffs( [ mcahc`c][hn lcm_
i` nb_ [hnc\i^s f_p_f q[m jlip_^( ^_gihmnl[ncha [ ]fchc][f g[hc`_mn[ncih i` nb_
]snig_a[fipclom ch`_]ncih*

Ob_ [onbilm jichn ion nb_ cgjiln[h]_ i` >HQ ch`_]ncih qbc]b qilm_h_^ nb_
]fchc][f ]iolm_ ch [ hog\_l i` m_lciomfs \olh_^ j[nc_hnm* Dh mig_ ][m_m cn j[l)
nc]cj[n_^ ch nb_ f_nb[f n_lgch[ncih*

Ob_s l_]igg_h^ ch m_p_l_fs \olh_^ j[nc_hnm ch qbc]b nb_ ]fchc][f jc]nol_
qilm_h_^( ni l_g_g\_l ^c``_l_hnc[f ^c[ahimnc]m `il ]snig_a[fipclom ch`_]ncih*

MyNPHy

Ad\[Yj_ed YojecW]Wbel_hWb[ Y^[p b[i ]h_äl[c[dj Xhkbui
E* N _ _ g [ h ( M* F i h c a i p z

G_ nl[p[cf ^{]lcn Q_rcmn_h]_ _n Dçcgjiln[h]_ ^_ -çch`_]ncih ]snig_a[fipcl[f_ $>HQ%
]b_t f_m alcüp_g_hn \lof{m* Jh [ {no^c{ oh _hm_g\f_ ^_ 30 alcüp_g_hn \lof{m koc ihn
{n{ micah{m [o m_lpc]_ ^_m michm chn_hmc`m ^o ^_j[lng_hn ^_m \lofol_m*

Oiom f_m g[f[^_m ihn {n{ mocpcm _h ^{n[cf j[l f_m pic_m ]fchcko_m* Jh [ `[cn 0-,
_r[g_hm m{lifiacko_m z -ç[c^_ ^_ l{[]ncih ]igjf_g_hni`cr[ncp_ [p_] Dç[hnca_h_ >HQ*
?[hm f_m ][m jimcnc`m ih [ ]igg_h]{ oh_ _rj{lc_h]_ ^çcmif[ncih mol f_m ]ofnol_m ^_
ncmmom*

G_m [hncaüh_m >HQ ihn {n{ ]ihmn[n{m ]b_t 10 \lof{m $3/! %* >b_t \_[o]ioj ^_
g[f[^_m ^ihn -ç{n[ n >fchcko_ mç[aal[p[cn ùoh_ g[hcül_ ]lcncko_( ih [ ^{gihnl{ oh_
{f{p[ncih mcahc`c][ncp_ ^o hcp_[o ^_m [hncaüh_m jliop[hn oh_ g[hc`_mn[ncih ]fchcko_
^_ Dçch`_]ncih >HQ*
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Iim ]ihmn[n[ncihm gihnl_h n ko_ Vçcgjiln[h]_ ^_ -çch`_]ncih koc [ [aal[p{ f_ ]iolm
]fchcko_ ]b_t \_[o]ioj ^_ alcüp_g_hn \lof{m _mn _pc^_hn_* DD s [p[cn ko_fko_m ][m i~
_ff_ [ ][om{ f[ `ch `[n[f_*

>b_t f_m alcüp_g_hn \lof{m ^ihn Qchn[a_ ]fchcko_ m ç_mn [aal[p{_ f_m [on_olm l_]ig)
g[h^_hn ^_ j_hm_l z -çch`_]ncih j[l oh ]snig_a[fipclom ^[hm f_ ^c[ahimnc] ^c``_l_h]c[f*

U P N < H H @ I A < N N P I B

;ojec[]Wbel_hki_d\[aj_ed X[_ KY^mWhl[hXhWddj[d

E* N _ _ g [ h ( F* F i h c a i p z

?_l <onil \_lc]bn_n o\_l ^[m Qileigg_h oh^ ^c_ =_^_onoha ^_l >snig_a[fipclom)
ch`_encih \_c N]bq_lp_l\l[hhn_h * @m qol^_ _ch_ <o`mn_ffoha pih 30 N]bq[lp_l\l[hhn_h
[om ^_l @chb_cn ^_l Dhn_hmcpj`f_a_ ^_l <\n_cfoha `ol Q_l\l_hhoha_h mno^c_ln *

<ff_ Fl[he_ qol^_h efchcm]b [o` ^[m a_h[o_mn_ o\_lq[]bn* @m qol^_h 0-, m_lifi)
acm]b_ Phn_lmo]boha_h ^ol]b ^c_ Figjf_g_hn\ch^ohaml_[encih gcn ^_g >HQ)<hnca_h
^ol]ba_`ccbln oh^ ch jimcncp_h A[ff_h qol^_ _ch Dmif[ncihmp_lmo]b [h B_q_\eofnol_h
[ha_f_an*

=_c 10 Q_l\[hhn_h $3/! % qol^_h >HQ)<hnceilj_l a_`oh^_h* =_c _ch_l M_cb_ pih
Fl[he_h( \_c ^_h_h _ch_ elcncm]b_ Q_lm]bfcgg_loha ^_m efchcm]b_h Uomn[h^_m _cha_)
nl_ n_h -mn( qol^_ _ch mcahc`ce[hn_l <hmnc_a ^_m <hnceilj_lmjc_a_fm `_mna_mn_ffn( ^_l [o`
^c_ efchcm]b_ H[hc`_mn[ncih ^_l >snig_a[fipclomch`_encih bchq_cmn*

<om ohm_l_h =_`oh^_h _lmc_bn g[h ^_onfc]b ^c_ =_^_onoha ^_l >snig_a[fipclom)
ch`_encih( ^c_ \_c _ch_l M_cb_ pih Fl[he_h ^_h efchcm]b_h Q_lf[o` p_lm]bfcgg_ln b[n*
Dh _chca_h A[ff_h \_n_cfcan_ mc_ mc]b [h ^_g f_nb[f_h <oma[ha*

?c_ <onil_h _gj`_bf_h \_c Fl[he_h( \_c ^_h_h _ch_ Q_lm]bfcgg_loha ^_m e fch c)
m]b_h =cf^_m _ cha_nl_ n_h cmn( ^c``_l_hnc[f)^c[ahimncm]b [h _ch_ >snig_a[fipclomch`_encih
to ^_he_h*

M @ N P H @ I

Ad\[YY_wd Y_jec[]Wbel_hWb [d f[hiedWi ]hWl[c[dj[ gk[cWZWi

E* N _ _ g [ h ( M* F i h c a i p z

Ao_ ^_m]lcn[ jl_m_h]c[ _ cgjiln[h]c[ ^_ f[ ch`_]]c}h ]cnig_a[fipcl[f $>HQ% _h
j_lmih[m al[p_g_hn_ ko_g[^[m* Ao_ _mno^c[^i oh ]ihdohni ^_ 30 j_lmih[m al[p[g_hn_
ko_g[^[m [f m_lpc]ci ^_ ]ol[]c}h chn_hmcp[ ^_f ^_j[ln[g_h n[ ^_ ko_g[^ol[m*

@h ni^im fim j[]c_hn_m `o_lih i\m_lp[^im mchnig[m ]fchc]im _h ni^im ^_n[ff_m*
Ao_lih b_]bim 0-, l_]ihi]cgc_hnim m_lif}ac]im ]ih [so^[ ^_ l_[] n cih ]igjf_g_hni)
`cd[ncp[ ]ih _f [hnca_hi >HQ s _h ][mim jimcncp_m `o_ ]ig_ht[^i oh _rj_lcg_hn_
[cmf[ncpi _h ]ofnol_m ^_ n_dc^im*

@h 10 ko_g[^im $3/ !% `o_lih ]igjli\[^im fim [hnca_him >HQ* @h go]bim ^_ fim
_h`_lgim( _h fim ]o[f_m [j[l_]c} _gj_il[gc_hni ]lcnc]i ^_f _mn[^i ]fchc]i( `o_ b[ff[^[
_f_p[]c}h mcahc`c][hn_ ^_f hcp_f ^_ fim [hnca_him ko_ ^_go_mnl[ g[hc`_mn[]c}h ]fchc][
^_ oh[ ch`_]]c}h ]cnig_a[fipcl[f*

Io_mnlim b[ff[taim ^_go_mnl[h ko_ f[ cgjiln[h]c[ ^_ f[ ch`_]]c}h >HQ ko_
_gj_il} _f nl[hm]olmi ]fchc]i _h go]bim ^_ fim al[p_g_hn_ ko_g[^im _m _pc^_hn_* @h
[faohim ][mim n_hc[ j[ln_ _h _f `ch `[n[f*

Gim [onil_m l_]igc_h^[h j_hm[l _h f[ ch`_]]c}h ]cnig_a[fipcl[f _h fim al[p_g_hn_
ko_g[^im _h fim ]o[f_m [j[l_]c} _gj_il[gc_hni ^_f ]o[l^i ]fchc]i*
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-* @Wdi^Wm& B( :( >iha_hcn[f ]snig_a[fi)
pclcom ch`_]ncih* I* @haf* E* H_^*( -0,2(
-53/*

.* ;Whbijhkc& ?(& BW_b_d]& :(4 >snig_a[fi)
pclom ch`_]ncihm ch ^c``_l_hn aliojm i`
j[nc_hnm* <]n[ K[_^* N][h^*( 15 6 /,/(
-53,*

/* DWieliat& B(& Ki[cWd& B(& CekXW& C(4
>snig_a[fc]ez chefoth| h_gi] o ^imjü)
fö]b( j£cjig|h[d|]| ch`_eúh| gihihoef_}to
$>snig_a[fc] ch]fomcih ^cm_[m_ ch [^ofnm(
l_m_g\fcha ch`_]ncihm gihiho]f_imcm* Dh
>t_]b%( Kl[en* f{e[£( 1-625,( -53-*

0* :[do[i^'E[bd_Ya& E(& Jei[dX[h]& @( K(&
OWjied& :(4 Qclom_m ch ]_ff ]ofnol_m i`
ec^h_sm i` ]bcf^l_h qcnb ]iha_hcn[f b_[ln
g[f`ilg[ncih [h^ inb_l ^cm_[m_m* Kli]*
Ni]* @rj* =cif* H_^*( --3 6 01.( -520*

1* Kj[hd& @(& =b[a& K( <(4 Ob_ ch]c^_h]_
i` ch`_]ncih qcnb ]snig_a[fipclom ch [
hilg[f jijof[ncih* E* Csa*( >[g\*( 2/ 6
35( -521*

2 ( Lhb_\W`elt& B(& Çekh[a& B(& K[[cWd& B(4
< mno^s ih ]snig_a[fipclom \s nb_ a_f
jl_]cj cn[ ncih g_nbi^* U\f* =[en* Csa*(
D* <\n* Jlca* < ..- 6 0//( -53.*

3* 9dZ[hi[d& @( F*( Kf[dY[h& @* K(4 >HQ
ch`_]ncih [giha l_h[f [ffial[`n l_]cjc_hnm*
<]n[ g_^* N][h^*( -42 6 3( -525*
2 Hh_dY[& 9( E(& Kpckd[ii& E(& E_bb_Wd&

K( B(& <Wl_Z& <( K(4 < m_lifiac] mno^s i`
]snig_a[fipclom ch`_]ncihm [mmi]c[n_^ qcnb

\fii^ nl[hm`omcihm* I* @haf* E* H_^*( .40 6
--.1( -53-*

3( J_\a_dZ& <(& ?eeZcWd& F(& @_bb& J( :(&
Bh(4 Ob_ ]fchc][f mcahc`c][h]_ i` >HQ ch)
`_]ncih ch l_h[f nl[hmjf[hn l_]cjc_hnm* <hh*
Dhn_lh* H_^*( 22 6 ---2( -523*

+*( K[[cWd& B(4 Kli\f_g[nce[ f[\il[nilh|
^c[ahimnces ]snig_a[fipclipö]b ch`_e]|*
$Ob_ jli\f_gm i` f[\il[nils ^c[ahimnc]m
i` ]snig_a[fipclom ch`_]ncihm* Dh >t_]b%*
N\ilh|e J@H( ./0( -524*
++( KjWhh& B( ?(& :Whj& J( <(& Bh(& ?ebZ& =(4

Dh[jj[l_hn ]iha_hcn[f ]snig_a[fipclom ch)
`_]ncih6 ]fchc][f [h^ _jc^_gcifiac][f
]b[l[]n_lcm nc]m ch _[lfs ch`[h]s* I* @haf*
E* H_^*( .4. 6 -,13( -53,*
8;($ ÇjW\elt& B(& K[[cWd& B(& H_^[hW& E(&
NWY[a& N(4 >snig_a[fipclipz ch`_e]_ p ^c)
`_l_h]czfh| ^c[ahim_ jlinl[bip[hö]b `_\lcf)
h|]b mn[p¶* $>snig_a[fipclom ch`_]ncih ch
^c``_l_hnc[f ^c[ahimcm i` jlinl[]n_^ `_\lcf_
]ih^cncihm* Dh >t_]b*% Kl[en* f{e[£( -531(
ch jlchn*

-/* @[died& <( =(& ?h_cb[o& H( E(& Kjhede&
9( B(4 Kimnh[n[f ]snig_a[fipclom b_j[ncncm*
Cog* K[nbif*( 1 6 5/( -530*

-0* F[_cWd& H(& OWii[hcWd& H( :(& O[dj'
mehj^& :( :( [j Wb(4 Dhn_lmncn c[f jh_ogihc[
[h^ ]snig_a[fipclom ch`_]ncih [m ]ig)
jfc][ncihm i` bog[h h[lliq nl[hmj f[h)
n[ncih* Ol[hmjf[hn* ( -1 6 034( -53/*

?l* E* N__g[h( Nli\zlip[ 04( -,, 0. Kl[ao_ -,( >t_]bimfip[ec[
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>b[lf_m Phcp_lmcns( Kl[ao_ $>t_]bimfip[ec[%
H_^c][f A[]ofns i` Csac_h_( ?_j[lng_hn i` Kf[mnc] Nola_ls( =olhm Phcn

C_[^ <mm* Kli`* H* Azl[( H*?*( ?lN]*

L@= KL9F<9J< FGF';GFL9;L :MJF
Acc[Z_Wj[ YedjhWYj_ed e\ Xkhd[Z ia_d

D * H J N @ M J Q è ( @ * = û C J P I F J Q è

Ob_ [onbilm ch^o]_^ [ mn[h^[l^ hih)]ihn[]n \olh ch g[f_ l[nm [h^ f[\il[nils
jcam* Dh _f[\il[ncha nb_ g_nbi^ i` [h _rj_lcg_hn[f \olh nb_ [onbilm [cg_^ ni
_r]fo^_ il fcgcn jimmc\f_ ch[]]ol[]c_m qbc]b i`n_h ^cmniln l_mofnm ch _rj_lcg_hn[f
nl[og[* Ob_l_`il_ [ g[]lim]ijc][f [h^ gc]lim]ijc][f mno^s i` nb_ \olhm q[m
][llc_^ ion [m q_ff [m [ mno^s i` nb_ ^sh[gc]m i` mo\]on[h_iom n_gj_l[nol_m
^olcha nb_ \olhcha [h^ cgg_^c[n_fs ih n_lgch[ncih i` nb_ _rjimol_ ni nb_ miol]_
$Kliot[ _n [f*( -53.7 Him_lipz( Kliot[ -53/%* Aolnb_lgil_ nb_ [onbilm [cg_^ ni
[m]_ln[ ch ch \inb nsj_m i` _rj_lcg_hn[f [hcg[fm nb_ cgg_^c[n_ ]ihnl[]ncih i`
\olh_^ mech( qbc]b i]]olm ^olcha nb_ _rjimol_ ni nb_ nb_lg[f miol]_ [h^ gcabn
\_ i` ]ihmc^_l[\f_ cgjiln[h]_ ch mig_ mno^c_m*

H @ O C J ? N

O b _ m i o l ] _ i ` n b _ l g [ f _ h _ l a s
Ob_ _rj_lcg_hn[f \olh q[m jli^o]_^ \s [h [jj[l[nom qbc]b _h[\f_m hih)

]ihn[]n nl[hm`_l i` b_[n `lig nb_ miol]_ ni nb_ i\d_]n* Ob_ nb_lg[f miol]_ cm
[ q[n_l jf[mg[nlih( ch qbc]b _f_]nlc] _h_las cm nl[hm`ilg_^ chni nb_lg[f _h_las
[h^ fiq)n_gj_l[nol_ jf[mg[ ilcach[n_m* Ob_ jf[mg[ \_[g cm jlid_]n_^ ih nb_
`lihn i` [ al[jbcn_ _f_]nli^_ $ , 1, gg%( qbc]b \_]ig_m nb_ []no[f miol]_ i`
nb_lg[f l[^c[ncih* Ob_ n_gj_l[nol_ i` nb_ ]_hnl[f j[l n i` nb_ jf[mg[ \_[g
[giohnm ni $.5(,,, Ü -(,,,% Ä>* Ob_ n_gj_l[nol_ i` nb_ `lihn i` nb_ al[jbcn_
_f_]nli^_ [`n_l [ /, m_]ih^ _rjimol_ ni nb_ nb_lg[f l[^c[ncih cm $.(41, Ü /,,% Ä>*
Ob_ g_[h ionjon i` nb_ [jj[l[nom [n nb_ ]oll_hn chjon i` $/,,â/0,% < [h^ [n nb_
pifn[a_ i` $.,,â..%Q [giohnm ni $3, Ü -,%eR* Ob_ nb_lg[f _h_las ][h \_ nl[hm)
`_ll_^ `lig nb_ miol]_ ni nb_ i\d_]n \s nqi g_nbi^m6
â \s g_[hm i` [h ijnc][f msmn_g( omcha nqi j[l[\ifc] gcllilm $ , .,,, gX [n nb_
`i][f ^cmn[h]_ i` $404 Ü . gg%
â \s ^cl_]n nl[hm`_l i` nb_lg[f _h_las
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Ob_ ncg_ _rjimol_ q[m l_aof[n_^ \s [ ]cl]of[l mbonn_l jf[]_^ -,, gg \_`il_
nb_ `lih n i` nb_ al[jbcn_ _f_]nli^_* Ob_ mbonn_l q[m ij_l[n_^ \s [h _rjimol_
]blihig_n_l $q cnb [h _llil i` Ü ,(/ m_]*%*

Pmcha nb_ ch^cl_]n nl[hm`_l i` nb_lg[f _h_las( nb_ al[jbcn_ _f_]nli^_ q[m
jf[]_^ chni `i][f ^cmn[h]_ i` ih_ gcllil( nb_ _rj_lcg_hn[f i\d_]n q[m jf[]_^ [n
nb_ `i][f ^cmn[h]_ i` nb_ inb_l g cllil* Dn q[m jimmc\f_ ni _rjim_ [h [l_[ i` oj ni
., ]g.( nb_ ^_hmcns i` nb_ nb_lg[f `for \_cha $..(1 Ü ,(41% ][f*]gZ.m_]Z-* Rcnb
nb_ om_ i` ^ cl_]n nl[hm`_ l i` nb_lg [f _h_las [ f[la_l [l_[ g[s \_ _rjim_^7 [n
[ ^cmn[h]_ i` -., gg `lig nb_ al[jbcn_ _f_]nli^_( nb_ g_[h ^_hmcns i` nb_
nb_lg[f `for cm $5(4, Ü -(-1% ][f*]g ã .*m_]Z- ch [ ]cl]of[l [l_[ i` -, ]g ^c[g_n_l*

O b _ \ o l h c h ` f c ] n c i h [ h ^ n b _ ^ _ n _ l g c h [ n c i h i ` n b _ c g )
g _ ^ c [ n _ m e c h ] i h n l [ ] n c i h c h l [ n m 6

H[f_ l[nm( R cmn[l $H_thi% mnl[ch ( q_cabn .,,â.1, a( q_l_ om_^* Klcil ni
_rjimol_ ni nb_ miol]_( nb_ [hcg[fm q_l_ `[mn_h_^ oh^_l fcabn _nb_l [h[_mnb_mc[

R U U U

Aca* -* Ob_ l[n* @r]cmcih n[e_h cgg_^c[n_fs [`n_l nb_ \olh ch`fc]ncih* Ob_ nl[hmcncih
\_nq__h nb_ ]_h nl[ f [h^ j[l[]_h nl[ f tih_* Cigia_hct[ncih i` moj_l`c]c[f f[s_lm i`
]ilcog( ch ^__j_l f[s_lm äjm_o^i_f[mnc]ã ^_a_h_l[ncih i` nb_ ]ihh_]ncp_ ncmmo_* C[cl
`iffc]f_m ]igjf_n_fs ^_mnlis_^* Nech gom]f_ mn[chcha gil_ chn_hm_* C@N( 1, S _hf[la_^

ni mj_]c[f `l[g_m [h^ mb[p_^* Ob_ \[]e [l_[ i` nb_ [hcg[fm q[m _rjim_^ ni nb_
nb_lg [f `for [n - _rjimol_( omcha ch^cl_]n nl[hm`_l i` nb_lg[f _h_las*

Dh [ alioj i` -1 _rj_lcg_hn[f l[nm( _[]b [hcg[f q[m g[le_^( jlcil ni nb_
\olh( \s [orcfc[ls ^inm i` ^s_* Dh nb_ fihacno^ch[f [rcm i` nb_ \[]e i` nb_
[h[_mnb_nct_^ l[ nm nqi g[lem q_l_ jf[]_^7 ih_ ^in q[m jf[]_^ . ]g \_fiq nb_
h[j_ i` nb_ h_]e [h^ nb_ inb_l ^in ch nb_ j_fpc][f l_acih* Ob_ bilctihn[f [rcm
i` nb_ \[]e q[m g[le_^ \s nqi ^inm( \ cf[n_l[ffs `lig nb_ _rj_]n_^ \olh* Ob_
^cmn[h]_ i` nb_ ^inm ch nb_ p_lnc][f [h^ bilctihn[f [rcm q[m g_[mol_^* <`n_l nb_
\olh( nb_ [hcg[fm q_l_ m[]lc`c_^ omcha _nb_l [h^ nb_ ^cmn[h]_ i` nb_ ^inm ch
_[]b [rcm q[m g_[mol_^ [a[ch*



Rb_h ]igj[lcha nb_ l_mofnm `lig nb_ jf[hcg _nlc][ffs g_[mol_^ [l_[m ch nbcm
`clmn alioj i` [hcg[fm( cn q[m `ioh^ nb[ n nb_ [l_[m ^c``_l_^ ch mct_ \on ^c^ hin(
biq_p_l( ^c``_l ch mb[j_* Dh il^_l ni p_lc`s nb_ bsjinb_mcm nb [ n nb_ mb[j_ cm
l_jli^o]c\f_( nb_ l_f[ncih i` nb_ [l_[ ch ]g. ni nb_ f_hanb [h^ q c^nb $ni nb_

Aca* .* Ob_ jca* @r]cmcih n[e_h cgg_^c[n_fs [`n_l \olh ch`fc]ncih* Ob_lg[ffs ^[g[a_^
mech( _r]cmcih `lig nb_ ]_hnl[f [l_[* Ai[gs mnlo] nol_ i` nb_ ]ilcog j[jcf f[ls f[s_l(

bigia_hct[ncih i` nb_ ]ilcog l_ nc]o f[ l f[s_l* C@N( 1, S _hf[la_^

Aca* .[* Ob_ jca* @r]cmcih n[e_h cgg_^c[n_fs [`n_l \olh ch`fc]ncih* Ol[hmcncih \_nq__h
]_hnl[f [h^ j[l[]_h nl[ f tih_* Jh nb_ lcabn nb_ bigia_hct[ncih i` nb_ ]ilcog cm f_mm

g[le_^* Ob_lg[ffs ^[g[a_^ _jc^_lgcm ^cm]_lhc\f_* C@N( 1,S _hf[la_^

jli^o]n i` f_hanb [h^ q c^nb% q[m ][f]of[n_^ ch nb_ -1 [hcg[fm7 nb_ l_f[ncih q[m
`ioh^ ni \_ l_jli^o]c\f_* Dn q[m [mmog_^ nb_l_`il_ nb [ n nb_ []no[f [l_[ i` mech
ojih qbc]b nb_ nb_lg[f `for q[m ^cl_]n_^( qiof^ \_ i` mcg cf[l mb[j_ [h^ qiof^
nb_l_`il_ b[p_ [ ]ill_mjih^cha l_f[ncih ni nb_ jli^o]n i` f_hanb [h^ qc^nb
$O[\* -%*
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Ob_ ]ihnl[]ncih ch nb_ f_hanb [h^ qc^nb i` nb_ [l_[ Vnb_ ^c``_l_h]_ i` nb_
^cmn[h]_ i` nb_ [orcfc[ls mjinm jlcil ni nb_ \olhcha [h^ [`n_l nb_ \olhcha ch _[]b
[rcm% q[m [m]_ln[ ch_^ \s g_[molcha nb_ ^cmn[h]_ i` nb_ [orcfc[ls ^inm ch _[]b
[rcm* Obom ehiqcha nb_ ]ihnl[]ncih i` f_hanb [h^ i` qc^nb( nb_ a_ig_nlc][f
mb[j_ i` nb_ []no[f [l_[ ]iof^ \_ jl_mog_^*

Ob_ []no[f [l_[ i` nb_ mech [``_]n_^ \s nb_ nb_lg[f `for( ]iof^ \_ nb_l_`il_
][f]of[n_^ \s g_[hm i` nb_ `iffiqcha `ilgof[6

`f# ' ]f% $q ' ]qX* N#
m 9 â)

-#* q#

Ob_ []no[f f_hanb i` nb_ \olh_^ [l_[ $-% _ko[fm nb_ g_[mol_^ f_hanb i` nb_
]ihnl[]n_^ [l_[ $Q% jfom nb_ ]ihnl[]ncih ch nb_ fihacno^ch[f [rcm $]f%* Ob_ qc^nb
i` nb_ \olh_^ tih_ $q% _ko[fm nb_ g_[mol_^ qc^nb $q #d jfom nb_ ]ihnl[]ncih i`
nb_ q c^nb $]q %* N# 9 nb_ g_[mol_^ tih_*

O b _ \ o l h c h ` f c ] n c i h [ h ^ n b _ ^ _ n _ l g c h [ n c i h i ` n b _ c g )
g _ ^ c [ n _ m e c h ] i h n l [ ] n c i h c h f [ \ i l [ n i l s j c a m *

G[\il[nils jcam i` \inb m_r_m( q_cabn .1â/, ea( m_ro[ffs g[nol_( q_l_ om_^*
Klcil ni _rjimol_ ni nb_ miol]_ nb_ [hcg[fm q_l_ \lioabn chni a_h_l[f nbcij_hn[f
[h[_mnb_mc[ [h^ `[mn_h_^ ni [ momj_h^_^ `l[g_7 .â/ tih_m ih _[]b mc^_ i` nb_
[hcg[f q_l_ _rjim_^ ni nb_ nb_lg [f miol]_ `il -, ( omcha nb_ ^cl_]n nl[hm`_l i`
nb_lg [f _h_las* Ob_ nb_lg [f l[^ c[ncih q[m m]l__h_^ \s [h [m\_mnim mbonn_l qcnb
[h ij_hcha i` 2 ]g. ch ^c[g_nl*

Klcil ni nb_ \olh( ]cl]f_m i` 10(// Ü 0(3/ ]g. q_l_ ^l[qh \s a_hnc[h pcif_n
ch nb_ l_mj_]ncp_ fi][ncih ih \inb mc^_m i` nb_ [hcg[fm( nb_ [l_[ i` nb_ ]cl]f_m
\_cha f[la_l nb[h nb_ _rj_]n_^ \olh* Ob_ \olh q[m nb_h fi][n_^ chni nb_ ]_hnl_
i` nb_ ^l[qh ]cl]f_* Ob_ ]cl]og `_l_h]_ i` nb_ ]cl]f_ q[m nl[]_^ ih nl[hmj[l_hn
`icf j lci l ni nb_ \olh [h^ [ m_]ih^ nl[] cha q[m g[^_ q cnbch `cp_ g chon_m [`n_l
nb_ \olh7 \inb [l_[m q_l_ nb_h ^_n_lg ch_^ jf[hcg _nlc][ffs * Ob_ ^c``_l_h]_ `ioh^
ch nb_ mct_ i` nb_ [l_[m ]ill_mjih^m ni nb_ _rn_hn i` chmn[h n ]ihnl[]ncih i` nb_
nb_lg[ffs ^[g[a_^ mech* Ob_ l_mofnm q_l_ mn[ncmnc][ffs _p[fon_^*

3,,

.( &

(& &

?c[al[g -* Dgg_^c[n_ mech ]ihnl[]ncih ch l[nm ch j_l]_hn( [ â Kf[hcg_nlc][ffs ^_n_lgch_^
[l_[ i` \olh( \ â Dgg_^c[n_ ]ihnl[]ncih( ] â <]no[f _rn_hn i` nb_lg[ffs chdol_^ mech
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M @ N P G O N

?_n_lg ch[ncih i` nb_ mct_ i` nb_ \olh_^ [l_[*
?_n_lg ch[ncih i` nb_ cgg_^c[n_ ]ihnl[]ncih i` nb_ nb_lg[ffs ^[g[a_^ mech6

M _ m o f n m i \ n [ c h _ ^ c h l [ n m 6

O[\* -* Ob_ l_f[ncih i` nb_ [l_[ i` nb_ \olh $Nç% ni nb_ jli^o]n i` f_hanb [h^ qc^nb i` nb_ \olh

H_[mol_^
[l_[ Nç

Kli^o]n
-* q

Nç
f *R

-3(3 2(,*0(, ,(3/3
-2(. 1(0*0(, ,(31,
-0(/ 0(1*/(. ,(55/
-2(/ 2(,*/(5 ,(252
-5(5 2(0*0(, ,(333
-4(- 2(0*0(, ,(3,3
-0(4 1(0*/(4 ,(3.-
-0(5 1(4* /(2 ,(3-/
-1(, 0(4*0(. ,(300
-1(- 2(,*/(1 ,(3-5
-1(- /*4*1(/ ,(305
-/(4 1(-*0(, ,(232
-0(4 1(2*/(5 ,(233
-0(0 1(-*/*5 ,(3.0
-1(3 1(5*/(4 ,(3,,

-1(30Ü-(22 1(14 07 -(4*/(5 Ü,(/ ,(3/4 Ü,(,3

Dh -1 [hcg[fm nb_ l_f[ncih i` nb_ jli^o]n i` f_hanb [h^ q c^nb ni nb_ [ l_[
i` nb_ \olh cm l_jli^o]c\f_ [h^ g[s \_ _rjl_mm_^ \s nb_ ]ihmn[hn ,(3/4*

Ob_ mct_ i` nb_ \olh_^ [l_[ ]iof^ \_ nb_l_`il_ ][f]of[n_^ omcha nb_ `iffiqcha
`ilgof[6

N 9 $f *q%*e

O[\* .* @rn_hn i` nb_ []no[f fimm i` mech

 _rjimol_

]ihnl[]n_^ [l_[ $N% -1(4 Ü -(30 ]g.
f_hanb i` ]ihnl[]n_^ [l_[ $#% 1(14 Ü ,(-4 ]g.
qc^nb i` ]ihnl[]n_^ [l_[ Vq#% /(5 Ü ,(/- ]g
]ihnl[]ncih i` f_hanb $ef#E -(/ ]g
]ihnl[]ncih i` qc^nb $eq#% ,(5 ]g
f_hanb i` nb_ l_mofncha \olh$ f% 2(4 ]g
qc^nb i` nb_ l_mofncha \olh$q% 0(4 ]g

_rn_hn i` nb_ []no[f fimm i` mech ./(53 Ü /(2/ ]g.
cgg_^c[n_ ]ihnl[] ncih i` mech 4(-3 ]g.

-12



Ob_ \olh_^ [l_[ l_jl_m_hnm 3/(4 Ü ,(3 ! i` [ l_]n[haf_ nb_ [l_[ i` qbc]b cm
nb_ jli^o]n i` nb_ f_hanb [h^ q c^nb i` nb_ \olh*

>ihnl[]ncih ch ! i` p[fo_m( ][f]of[n_^ `il nb_ []no[f _rn_hn i` nb_lg[f
^[g[a_ i` mech

l_ nl[] n cih i` f_hanb -5(13 Ü --(-1 Ä+i
l_ nl[] n cih i` qc^nb .,(4, Ü 2(4- !
cgg_^c[n_ ]ihnl[]ncih /0(,4 !

Ob_ ]ihnl[]ncih [n - _rjimol_ [giohnm ni -1(41 Ü -(30 ]g.*
Obom nb_ [l_[ i` nb_ mech [``_]n_^ \s nb_ nb_lg [f `for( [giohnm ni ./(53 Ü

/(2/ ]g.*

O b _ l _ m o f n m i \ n [ c h _ ^ c h f [ \ i l [ n i l s j c a m 6
Ob_ g_[h mct_ i` nb_ \olh_^ [l_[m ^_n_lg ch_^ jf[hcg _nlc][ffs ch .- [hcg[fm

[giohnm ni6 .-(3 9n .(,. ]g.
Ob_ [l_[ i` nb_ [orcfc[ls ]cl]of[l ^l[qcha jlcil ni nb_ \olh6 10(// 9 0(3/ ]g.

$h 9 13%
Ob_ [l_[ i` nb_ [orcfc[ls ]cl]of[l ^l[qcha [`n_l nb_ \olh6 0.(5 Ü 2(,1 ]g.

$h 9 13%

)((&

-& &

+&&

3(&

(& &

?c[al[g .* Dgg_^c[n_ mech ]ihnl[] ncih ch jcam ch j_l]_hn( [ â Kf[hcg_nlc][ffs ^_n_lgch_^
[l_[ i` \olh( \ â Dgg_^c[n_ ]ihnl[]ncih( ] â <]no[f _rn_hn i` nb_lg[ffs chdol_^ mech

Dgg_^c[n_ ]ihnl[]ncih6 --(0/ Ü /(0- ]g.
Ob_ [l_[ i` nb_ [orcfc[ls ]cl]f_ \_`il_ [h^ [`n_l nb_ \olh ^c``_lm bcabfs

[ n - ! i` mn[ncmnc] mcahc`c][h]_ f_p_f*

Ob_ []no[f _rn_hn i` nb_ nb_lg [ffs ^[g[a_^ mech _ko[fm nb_ mog i` nb_
jf[hcg _nlc][ffs [m]_ln[ ch_^ _rn_hn i` \olh [h^ i` nb_ _rn_hn i` cgg_^c[n_ ]ih)
nl[]ncih6 .-(3 Ü --(0/ 9 //(-/ ]g.*

Ob_ nb_lg[ffs ^[g[a_^ mech l_ nl[] nm nb_l_`il_ ^olcha nb_ _rjimol_ ni nb_
nb_lg [f `for \s /0(1 !*
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<]]il^cha ni bcmnifiac] `ch^cham ch \inb nsj_m i` [hcg[fm nb_ ]_hnl[f [l_[ i`
nb_lg [ffs ^[g[a_^ mech l_jl_m_hnm [ `off nb c]eh_mm \olh j_h_nl[ncha chni nb_
mech gom]f_* Dh nb_ j[l[]_h nl[ f [l_[ [h^ ih nb_ j_lcjb_ls( ]b[ha_m j_h_ nl[ n_
al[^o[ffs chni gil_ moj_l`c]c[ffs fi][n_^ ncmmo_m $Aca* -( .( .[%*

? D N > P N N D J I

Ob_ g_nbi^ i` cgg_^c[n_ l_nl[]ncih ^_n_lg ch[ncih i` \olh_^ mech ch nb_
f[\il[nils jca cm gil_ _r[]n nb[h nb_ g_nbi^ [jjfc_^ ch l[nm* Dh pc_q i` nb_
l_f[ncp_fs mfcabn ]ihp_rcns i` nb_ [hcg [fçm mc^_m( cn b[m \__h jimmc\f_ ni ^l[q
[orcfc[ls ]cl]f_m ch nb_ cgg_^c[n_ pc]chcns i` nb_ _rj_]n_^ \olh [h^ nb_l_ q[m
jl[]nc][ffs hi ^[ha_l nb[ n ^cmn_hmcih i` nb_ b_[fnbs mech ch nb_ pc]chcns i` nb_
\olh g cabn _hf[la_ il ^_]l_[m_ nb_ ]ihnl[]ncih ch [hs ^cl_]ncih( nbom ][omcha
^cmnilncih i` nb_ l_mofnm*

Dn g[s \_ [mmog_^ nb[ n nb_ p[fo_m i` cgg_^c[n_ ]ihnl[]ncih [m]_ln[ ch_^ ch
jca mech( q cff g[rcg[ffs [jjli[]b nb_ p[fo_m ch bog[h mech( qbc]b _mj_]c[ffs ih
nb_ \[]e( nb_ nbil[r [h^ nbcabm ch sioha_l j_lmihm( cm mcg cf[lfs gi\cf_ [h^
_f[mnc]* Dh _f^_l j_lmihm il [`n_l _rn_hmcp_ fimm i` q_cabn( bog[h mech \_]ig_m
i` ]iolm_ fiim_l [h^ gil_ jfc[hn*

Ob_ p[fo_m i` cgg_^c[n_ ]ihnl[]ncih( c*_* l_ nl[] ncih i` nb_ ^_lgcm qbc]b
i]]olm nblioab ^_bs^l[ncih [h^ ]i[aof[ncih i` jlin_chm ^olcha nb_ _rjimol_ ni
nb_ nb_lg [f miol]_ _ko[fm jl[]nc][ffs nb_ p[fo_m [m]_ln[ ch_^ ch l[nm* Rb_l_[m
nb_ cgg_^c[n_ ]ih nl[]ncih ch l[ nm i]]olcha ^olcha nb_ \olh cha [giohnm ni
/0(,4 !( ch f[\il[nils jcam cn [ggiolcnm ni /0(1 !* Ob_ j_l]_hn[a_ i` cgg_^c[n_
l_nl[] ncih `ioh^ ch \inb nsj_m i` [hcg[fm om_^ ch nb_ [\ip_ _rj_lcg_hn( qiof^
\_ i` cgjiln[h]_ ]bc_`fs ch ][m_m qb_l_ gil_ _rn_hmcp_ \olhm qiof^ \_ mno^c_^
[h^ qbc]b qiof^ l_kocl_ ][f]of[ncih i` nb_ j_l]_hn[a_ i` mech fimm ch l_f[ncih
ni \i^s mol`[]_* Ob_ ^_n_lg ch[ncih i` cgg_^c[n_ \olh_^ mech l_nl[]ncih qiof^
[fmi \_ i` cgjiln[h]_ ch mno^c_m ]ih]_lh_^ q cnb m][l ]ihnl[]ncih* C* N*

N P H H < M T

< mn[h^[l^ hih)]ihn[]n \olh q[m ch^o]_^ ch g[f_ l[ nm [h^ f[\il[nils jcam*
Ob_ cgg_^c[n_ ]ihnl[]ncih i` \olh_^ mech( qbc]b i]]olm ]bc_`fs ^o_ ni ^_bs)
^l[ncih [h^ ^_h[nol[ncih i` ]iff[a_h ^olcha nb_ _rjimol_ ni nb_ nb_lg [f miol]_
q[m ^_n_lg ch_^ ch \inb nsj_m i` [hcg[fm* Ob_ [onbilm \[m_^ nb_ ][f]of[ncihm i`
nb_ ]ihnl[]ncih i` nb_ nb_lg[ffs ^[g[a_^ mech ch l[ nm ih nb_ [mmogjncih nb[ n nb_
l_f[ ncih i` nb_ mb[j_ i` nb_ \olh_^ [l_[ ni nb_ f_hanb [h^ q c^nb i` nb_ [l_[ cm
l_jli^o]c\ f_ $nb_ [o nbilm p_lc`c_^ nbcm [mmogjncih \s ][ f]o f[ ncih m%* =s [m]_ ln[ ch )
cha nb_ ]ihnl[]ncih ch nb_ fihacno^ch[f [h^ bilctihn[f [rcm cn q[m nb_h jimmc\f_
ni ^_n_lg ch_ nb_ cgg_^c[n_ ]ihnl[]ncih( qbc]b ch [ \olh i` ./(53 ]g. mct_
[giohnm ni 4(-3 ]g.( c* _* /0(,4 !* Dh f[\il[nils jcam ]cl]of[l \olhm q_l_ fi][n_^
chni [h [orcfc[ls ^l[qh ]cl]f_ qbc]b q[m g_[mol_^ \_`il_ [h^ [`n_l nb_ \olh*
Ob_ ^_]l_[m_ i` nb_ [l_[ i` nb_ ]cl]f_ ]ill_mjih^m ni nb_ l_nl[]ncih ( qbc]b
[giohnm ni --(0/ ]g.( c*_* /0(1 ! ch jcam q cnb \olh_^ [l_[m i` //(-/ ]g.* Rb_h*
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^_n_lg chcha nb_ j_l]_hn[a_ i` \i^s mol`[]_ fimm il qb_h mno^scha m][l ]ih)
nl[]ncih ch \olhm( cn cm h_]_mm[ls ni ][f]of[n_ qcnb cgg_^c[n_ ]ihnl[]ncih( qbc]b
i]]olm ^ o l c h a [ nb_lg [f nl[og[*

MyNPHy

=l~fol_ mn[h^[l^_ h ç_ n[h n j[m ][om{__ ^_ ]ihn[]n* >ihnl[]ncih chmn[hn[hz_
^[ f[ j[[o \lof{_

E* H i m _ l i p z ( @* = ü b i o h e i p z

Jh [ ^{p_fijj{ oh_ \l~fol_ m n[h^[l^_ hç_#*[hn j[m ][om{_ ^_ ]ihn[]n mol f_m g[f_m
^_m l[ nm _n f_m ]i]bihm ^_ f[\il[nicl_* >b_t f_m ^_or _mjü]_m ^_m [hcg[or ih [ i\m_lp_
oh_ l_ nl[] n cih chm n[hn[h{_ ^_ f[ j_[o \lof{_ f[ko_ff_ _mn ][om{_ molnion j[l f[ ^{bs^l[)
n[ ncih _n ^{h[nol[ ncih ^o ]iff[aüh_ [o ]iolm ^_ -ç[]ncih ^_ f[ miol]_ ^_ ]b[f_ol*
@r[gch[hn f[ ]ihnl[] ncih ^_ f[ j_[o gi^c`c{_ j[l O[]ncih nb_lgcko_ ]b_t f_m l[nm f_m
[o n_olm ihn mojjim{ ko_ f_ l[jjil n _h nl_ f[ `ilg_ ^_ f[ mol`[]_ \lof{_ _ n m[ fihao_ol
_n f[la_ol {n[cn ]ihmn[hn $]_nn_ jl{gcmm_ [ {n{ p{lc`c{_ j[l ^_m ][f]ofm%* <jlüm [picl
]ihmn[n{ f[ ]ihnl[]ncih ^[hm O[r_ fihacno^ch[f _n nl[hmp_lm[f ih [ jo i\m_lp_ f[ l{nl[])
ncih ^_ moj_l`c]c_ koc `[cn( ^[hm oh_ mol`[]_ ^_ ./(53 ]g.( 4(-3 ]g. ]_ koc jl{m_hn_
/0(,4 !* >b_t f_m ]i]bihm ^_ f[\il[nicl_( f_m \l~fol_m ]cl]of[cl_m ihn {n{ mcno{_m ^[hm
oh ^_mmch [orcfc[cl_ koc {n[cn g_mol{ [p[hn _n [jlüm [picl {n{ \l¶f{* G[ mol`[]_ l{^ocn_
^o ]_l]f_ l{jih^ z f[ l{ nl[] n cih koc( ]b_t f_m ]i]bihm [s[hn f_m mol`[]_m \l~f{_m ^_
//(-/ ]g.( `[cn --(0/ ]g.( ]ç_mn)[)^cl_ /0(1 !* @h ^{n_lgch[hn f_ jiol]_hn[a_ ^_ O[nn_chn_
^_ f[ mol`[]_ ninof_ icf _h ]ihmn[ n[h n f[ l{ nl[] n cih ]c][nlcm{_ ^[hm f_m \l~fol_m cf `[on
n_hcl ]igjn_ ^_ f[ l{ nl[] n cih chm n[h n[h{_ koc m_ nl[^ocn [o ]iolm ^o nl[og[ nb_lgcko_*

U P N < H H @ I A < N N P I B

Fihn[enf[m_ N c[h^[l^p_l\l_hhoha* Phg cnn_f\[l_ Fihnl[encih
^_l p_l\ l[hh n_h C[on

E* H i m _ l i p z ( @* = ü b i o h e i p z

@m qol^_ _ch_ eihn[enfim_ Nn[h^[l^p_l\l_hhoha \_c M[nn_hg[hh]b_h oh^ G[\il)
m]bq_ch_h _l[l#i_cn_n* =_c \_c^_h Oc_la[nnoha_h qol^_ ^c_ ohgcnn_f\[l_ M_nl[encih ^_l
p_ l\ l[hh n_h C[on _lgcnn_fn( to ^_l _m b[ojnm[]bfc]b ^ol]b ?_bs^lc_loha oh^ ?_h[no)
l[ n cih ^_m Fiff[a_hm q[bl_h^ ^_l Rcleoha ^_l R[lg_ko_ff_ eiggn* =_c ^_l H_mmoha
^_l Fihnl[encih ^_l nb_lgcm]b p_l[h^_l n_h C[on \_c M[nn_h acha_h ^c_ <onil_h [om
^_l Qil[omm_ntoha [om( ^[mm ^c_ =_tc_boha tqcm]b_h ^_l Ailg ^_l p_l\l[hhn_h Af[]b_
oh^ ^_l G[ha_ oh^ =l_cn_ ^_l Af[]b_ eihmn[hn cmn $^c_m_ Qil[omm_ntoha ~\_ljl~`|_h
^c_ <onil_h ^ol]b =_l_]bhoha_h%* ?ol]b ^c_ @lgcnnfoha ^_l Fihnl[encih ch ^_l G[ham)
oh^ Lo_l[]bm_ qol^_ _m ^[hh giafc]b( ^c_ A f[]b_hl_ nl[encih `_mntomn_ff_h( ^c_ \_c
_ch_l ./(53 ]g. alimm_h Af[]b_ 4(-3 ]g. \_nl[an( ^* b* /0(,1 !* =_c G[\ilm]bq_ch_h
qol^_h ^c_ lcha`ilgca_h Q_l\l_hhoha_h ch _ch_ Ccf`mt_c]bhoha fie[fcmc_ln( ^c_ pil oh^
h[]b ^_l <\\l_hhoha a_g_mm_h qol^_* ?c_ Q_llcha_loha ^_l Mcha`f[]b_ _hnmjlc]bn
^_l M_nl[encih( ^c_ \_c ^_h N]bq_ch_h \_c _ ch_l //(-/ ]g. alimm_h Q_l\l_hhoham`f[]b_
--(0/ ]g. \_nl[an( [fmi /0(1 !* =_c ^_l @lgcnnfoha ^_m Klit_hnm[nt_m ^_l N]bz^caoha
^_l B_m[gni\_l`f[]b_ i^_l \_c ^_l @lgcnnfoha ^_l I[l\_hl_nl[encih gomm gcn ^_l oh)
gcnn_ f\[l_h M_nl[encih a_l_]bh_ n q_l^_h( ^c_ q[bl_h^ ^_m nb_lgcm]b_h Ol[og[ _chnlcnn *
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M @ N P H @ I

Ik[cWZkhWi ijWdZWhZ de YWkiWZWi feh YedjWYje( ;edjhWYY_wd _dc[Z_WjW
Z[ bW f_[b gk[cWZW

E* H i m _ l i p z ( @* = ü b i o h e i p z

Ao_ ^_m[lli ff[^[ ko_g[^ol[ m n[h^[l hi ][om[^[ jil ]ihn[]ni _h g[]bim ^_ l[n[
s _h ]_l^im ^_ f[\il[nilci* @h f[m ^im _mj_]c_m `o_ i\m_lp[^[ l_ nl[]]c}h chg_^c[n[ ^_
f[ jc_f ko_g[^[ ko_ m_ jli^o]_ mi\l_ ni^i jil ^_bc^l[ n[] c}h s ^_h[ no l[] c}h ^_f ]ifz)
a_hi ^ol[h n_ f[ []]c}h ^_ ][fil* <D _r[gch[l f[ ]ihnl[]]c}h ^_ f[ jc_f ][g\c[^[ jil
[]]c}h n{lgc][ _h f[m l[ n[ m fim [onil_m j[ln c_ lih ^_ f[ bcj}n_mcm ko_ f[ l_ f[ n cih ^_
f[ `ilg[ ^_ f[ moj_l`c]c_ ko_g[^[ b[]c[ f[ fihacno^ s _f [h]bi ^_ f[ moj_l`c]c_ _l[
]ihmn[hn_ $_mn[ bcj}n_mcm `o_ jli\z^z jil ][f]of[]c}h%* ?_mjo{m ^_ b[ f f[ l f[ ]ihnl[]]c}h
_h _f _d_ fihacno^ch[f s nl[hmp_lm[ f `o_ jimc\f_ b[ ff[ l f[ l_ nl[]] c}h ^_ f[ moj_l`c]_ f[ ko_
b[]_ 4(-3 ]g._h f[ moj_l`c]c_ ^_ ./(53 ]g.( fi ko_ _m /0(,/ !* @h fim ]_l^im ^_ f[\il[nilci
f[m ko_g[^ol[m ]cl]of[l_m `o_lih fi][fct[^[m _h oh ^c_m°i [orcfc[l ko_ `o_ g_^c^i [hn_
[l_[ i` \olh( \ â Dgg_^c[n_ ]ihnl[]ncih( ] â <]no[f _rn_hn i` nb_lg[ffs chdol_^ mech
s ^_mjo{m ^_ [\ l[m[ l fim [hcg[f_m* G[ ^_gcho]c}h ^_ f[ moj_l`c]c_ ^_f ]cl]ofi ]ill_m)
jih^_ [ f[ l_ nl[]]c}h ko_ b[]_ --(0/ ]g. _h fim ]_l^im [\l[m[^im _h f[m moj_l`c]c_m
^_ f[m ko_g[^ol[m ^_ //(-/ ]g.( fi ko_ _m /0(/ !* <- ^_n_lg ch[l _f jil ]c_hni ^_f
j_ldoc]ci ^_ f[ moj_l`c]c_ _h n_ l[ i [f b[]_l ]ihmn[l f[ l_ nl[]] c}h ^_ f[m ]c][nlc]_m _h
f[m ko_g[^ol[m _m h_]_m[lci ]ihn[l ]ih l_ nl[]] c}h chg_^c[n[ ko_ m_ jli^o]_ ^ol[hn_
_f nl[og[ n{lgc]i*

M @ A @ M @ I > @ N

-* =d][b^WhZ & B( [j Wb(4 ?c_ @lt_oaoha + /* HhekpW& R(& Eei[helt& T(& BWd[à[a& B(4
m n[h^[ln cm c_ l n_ l =l[h^qoh^_h [h M[nn_h* Y)N)n_llL[l^ hih)]ihn[]n \olh* No\]on[h_iom
U* B_m* @rj* H_^*( -1. 6 -3-( -53,* n_gj_l[ nol_ g_[mol_g_hnm ch [ hih)
; .* Eei[helt& B(& HhekpW& R(4 Nn[h^[l^ ]ihn[]n \olh* <]n[ >bcl* jf[mn*( -0( / 6 -24(
+ hih)]jhn[]n \olh* No\]on[h_iom n_gj_l[) -53.*
nol_ ^sh[gc]m ^olcha [ nb_lg[f chdols* 0* K[l_jj& K(4 =olhm j[nbifias [h^ nb_l[)
<]n[ >bcl* jf[mn*( -1( 0 6 .03( -53/* j_onc][jjfc][ncih* Gih^ih -513*

?l* E* Him_lipz( G_a_lip[ 2/( -., ,/ Kl[b[ .( >t_]bimfip[ec[
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>t_]bimfip[e <][^_gs i` N]c_h]_m( Dhmncnon_ i` @rj_lcg_hn[f H_^c]ch_
Kl[ao_ $>t_]bimfip[ec[X

?cl_]nil <mm* Kli`* Q* Fomze
?_j[lng_hn i` =clnb ?_`_]nm

C_[^ Kli`* Q* F[l`|e( H*?*( ?lN]*
>b[lf_m Phcp_lmcns( Kl[ao_
H_^c][f A[]ofns i` Csac_h_

?_j[lng_hn i` Kf[mnc] Nola_ls
C_[^ Kli`* C* K_óeipz( H*?*( ?lN]*

@QHGKH9<A9K >JGE L@= ?=F=LA; HGAFL G> NA=O
9ddejWj_ed e\ [nf[h_c [djWb h[ikbji

Dh f[la_ qilf^ mn[ ncmnc][ f molp_sm( nb_ ch\ilh g[f`ilg[ncihm i` olia_hnc[f
nl[] n [l_ nb_ m_]ih^ gimn `l_ko_hn g[f`ilg[ncihm( nb_ ch\ilh g[f`ilg[ncihm( i`
_rnl_g cnc_m \_cha ih nb_ `clmn jf[]_* D` nb_ jijof[ncih ch]c^_h]_ i` nb_ g[f`il)
g[ncihm cm ]ihmc^_l_^( nb_ bsjimj[^c[m [l_ [fq[sm `ioh^ [giha nb_ bcab_mn
p[fo_m $.( /X* Ob_ gimn `l_ko_hn ch\ilh ^_`_]n i` j_hcm cm jbcgimcm [h^ ih nb_
m_]ih^ jf[]_ [l_ bsjimj[^c[m*

Ob_ ch]c^_h]_ i` bsjimj[^c[m p[lc_m \s ^c``_l_hn [onbilm* Dh g[dilcns i`
l_jilnm nb_ i]]ol_h]_ - 6 .1,â/1, q[m ^_m]lc\_^* Dh >t_]bimfip[ec[ nb_ ch]c^_h]_
ih_ [``_]n_^ qcnb bsjimj[^c[ ni /,,â/1, fcp_ \ilh \ism q[m `ioh^ $0%* <\ion
ih_ nb cl^ i` nb_g mbiof^ \_ l_j[cl_^ molac][ffs * Ob_ bsjimj[^c[ i` [hinb_l nqi
nbcl^m i` nb_g cm l[ nb_ l fcabn $a f[h^of[l [h^ mig_ j_hcf_ `ilgm% [h^ i`n_h [l_
hin l_acmn_l_^ ( _mj_]c[ffs ch ]fchc][f mno^c_m*

Dh nb_ gihial[jb äCsjimj[^c[ ã ch -523( nb_ m[gjf_ i` 1,, ch^cpc^o[fm
q cnb bsjimj[^c[( ij_l[n_^ ch nb_ ?_j[lng_hn i` Kf[mnc] Nola_ls ch Kl[ao_(
q[m nbilioabfs _r[gch_^ $-%* Ob_ m[gjf_ i` /.1 j_^cal__m i` jli\[h^m gimnfs
c^_hnc][f q cnb j[nc_h nm ch nb_ ]fch c][f mno^s( q[m [h[fst_^ ch nb_ B_h_nc]
f[\il[nils i` nb_ Dhmncno n_ i` @rj_lcg _hn[f H_^c]ch_ $>t_]bimfip[e <][^_gs i`
N]c_h]_m% ch Kl[ao_* Ob_ gimn ]iggih q[m j_hcf_ bsjimj[^c[ $.-/ jli\[h^m
[``_]n_^ ( c*_* 21 (1! %* Ob_ a f[h^o f[l i` bsjimj[^c[ i]]ol_^ ch .1 $3(3! %
jli\[h^m [h^ j_him]lin[f [h^ m]li n[f nsj_m i]]ol_^ ch [\ion -, !*

Ccab_l ch]c^_h]_ i` bsjimj[^c[ ch j_^cal__m q cnb jli\[h^ [``_]n_^ qcnb nb_
m[g_ g[f`ilg[ncih ch ]igj[lcmih ni hilg[f jijof[ncih cgjfc_m a_h_nc] g_]b[h)
cmg ch cnm _ncifias* Kimcncp_ `[gcfs bcmnils q[m `ioh^ ch 1(. ! j_^cal__m* N_p_l[f
nsj_m i` nl[hm`_l i` nb_ g[f`ilg[ncih q_l_ ^cmnchaocmb_^ $m__ n[\f_%* Ob_ nl[hm`_l
`lig `[nb_l ni mih q[m gimn ]iggih $[fgimn b[f` i` [ff ][m_m( 04(1 ! %* Dh ih_

H* O J G < M J Q è
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nb cl^ $//(/ !% i` [ ff ][m_m nb_ ginb_l q[m ][llc_ l $[hinb_l g[h mo``_lcha `lig
bsjimj[^c[ q[m `ioh^ ch nb_ g inb_lçm j [ ln i` nb_ j_^cal__%* Ob_ `l_ko_h]s i`
[``_]n_^ mc\m [h^ l_f[ncp_m `lig nb_ `[ nb_ lçm j [ ln i` nb_ j_^cal__ q_l_ 5(- ! _[]b*
Ob_ chn_l_mncha i\m_lp[ncih nb[ n bsjimj[^c[m ch mig_ j_^cal__m q cnb `[g cfc[l
i]]ol_h]_ [l_ nl[hmg cnn_^ \s qig_h q[m hinc]_^ [fl_[^s \s Foú_l[ $0%*

Dh //4 mocn[\f_ mc\mc\m .(,- ! i` \linb_lm i` jli\[h^m q_l_ [fmi [``_]n_^*
Obcm p[fo_ cm l[ nb_ l fiq* Dn cm moaa_mn_^ nb[ n mig_ ch^cpc^o[fm q cnb fcabn `ilgm
$il g c]li`ilgm% i` bsjimj[^c[m q_l_ hin l_acmn_l_^( [m nb_ ^[n[ q_l_ i\n[ch_^
[h[gh_mnc][ffs * Ob_ mihm i` j[nc_h nm q cnb bsjimj[^c[ q_l_ [``_]n_^ ch -/(/ !*
Ob_m_ `caol_m g[s m_lp_ [m [ \[mcm `il jl_^c]ncih i` [ a_h_nc] jliahimcm* Ob_
lcme `caol_ `il nb_ `o lnb _ l \ li nb_l _ko[fm .(,- ! [h^ cnm p[fo_ `il j li\[h^çm mih
cm -/(/ !*

O[\* -* Ob_ nsj_m i` nl[hm`_l i` bsjimj[^c[ ch j_^cal__m q cnb `[gcfc[l i]]oll_h]_

Osj_ i` nl[hm`_l IÄ ! i` nin[f
hog\_l M_g[lem

A[nb_l â mih -2 04(1 ih]_ nl[hm`_l al[h^`[nb_l â
â `[nb_l â mih

<``_]n_^ ch^cpc^o[f ch ginb_lçm
j[ln i` [ j_^cal__

-- //(/ ih]_ nqchm [m jli\[h^m
$n[e_h [m ih_ chni []]iohn%

<``_]n_^ ch^cpc^o[f ch `[nb_lçm
j[ln i` [ j_^cal__

/ 5(. ih]_ \linb_l i` nb_ ginb_lçm
`[nb_l q[m [``_]n_^

Nc\m / 5(- ih]_ nqchm
$n[e_h [m ih_ chni []]iohn%

// -,,(,

Oia_nb_l q cnb bsjimj[^c[m nb_ ch\ilh g[f`ilg[ncihm i` _rnl_g cnc_m [h^
`[]c[f ]f_`nm q_l_ i\m_lp_^*

Dh [hinb_l j[ln i` iol mno^s -/0 al[pc^cnc_m `lig qbc]b \ism q cnb bsjimj[^c[
q_l_ \ilh( q_l_ `iffiq_^* Dn q[m mnlce cha nb[ n ihfs ih_ `iolnb i` [ff j l_ah[h]c_m
jli]__^_^ kocn_ jbsmcifiac][ffs $.- *2! %* Ob_ ^loam q_l_ n[e_h \s 05(/!
ginb_lm( [lnc`c][ ffs mojjiln_^ jl_ah[h]c_m i]]ol_^ ch 5 ! i` ][m_m* Obcm g_[hm
nb[ n nb_ `[]nilm i` nb_ _rn_lh[f _hpclihg_hn [l_ p_ls cg jiln[hn [h^ iol moa)
a_mncih i` nb_ g ofnc`[]nilc[f \[]ealioh^ i` nb_ g[f`ilg[ncih ]ill_mjih^m ni
nbcm `[]n*

Ob_ ^_n_lg ch[ncih i` nb_ nsj_ i` chb_lcn[h]_ cm j l[]nc][ffs mcahc`c][hn* =s
ch\ilh g[f`ilg[ncihm qbc]b [l_ ^_n_lg ch_^ gofnc`[]nil[ffs ( cn cm jimmc\f_ ni
mig_ $[fnbioab fcg cn_^% _rn_hn ni [jjfs g_nbi^m i` jl_]ih]_jncih[f [h^ j l_h[n[ f
][l_ \_`il_ [h^ ^olcha nb_ lcme jl_ah[h]c_m $2%( nia_nb_l q cnb a_h_nc] ]ioh)
m_ffcha* Ob_ [cg cm ni jl_p_hn mogg[ncih i` _rn_lh[f oh`[piol[\f_ `[]nilm q cnb
nb_ a_h_nc] \[]ealioh^*
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-* >WhaWi& D( ?(4 Csjimj[^c[m* <][^_gc[
Kl[ao_( -523*

.* Alo& J(@(4 >iha_hcn[f [hig[fc_m [m
l_]il^_^ ih \cl nb ]_ln c` c][n_m ch nb_^c)
pcmcih i` pcn[f mn[ ncmnc]m i` nb_ K_hhmsfp[hc[
^_j[lng_hn i` b_[fnb ( `il nb_ j_lci^ i`
-51- ni -511( ch]fomcp_* Kf[mn* l_]ihmnl*
Nola* /.( 1 60,,( -513*

/* Alo& J(@(4 >iha_hcn[f [hig[fc_m [m
l_]il^_^ ih \cl nb ]_lnc` c][n_m ch nb_ ^c)
pcmcih i` pcn[f mn[ncmnc]m i` nb_ K_hhmsfp[hc[
^_j[lng_h n i` b_[fnb ( `il nb_ j_lci^ i`
-512â-52 ch]fomcp_* Kf[mn* l_]ihmnl * Nola*
/.( / 6 /2-( -52/*

0* Ckà[hW& B(4 Csjimj[^c[m $ohjo\fcmb_^
^[n[ `il Hchcmn_ls i` C_[fnb â) >t_]bi)
mfip[ec[( -52-â-520%*

1* K[h[di[d& E( J(4 Csjimj[^c[m qcnb
mj_]c[f l_`_l_h]_ ni [_ncifias* Hohema[[l^
>ij_hb[a_h( -51/*

2* LebWhelt& E(4 Ob_ils [h^ jl[rcm i`
a_h_nc] ]iohm_fcha ch \clnb ^_`_]nm* B_h)
_nc] ]iohm_fcha m_lpc]_ ch G[\il[nils i`
Kf[mnc] Nola_ls ^olcha f[mn 3 s_[lm* Mitbf*
>bcl* ]t_]bimf* 1/( -530( / 6 -1-*

3* LebWhelt& E(4 Lo_mncih i` a_h_nc] ^_)
n_lgch[ncih i` bsjimj[^c[m* >ihal_mmom
j[_^c[ nlc]i)]bclolac]om( Kl[ao_( H[s( -530*

?l* H* Oif[lipz( ñli\zlip[ 1,( -,, ,, Kl[b[ -,( >t_]bimfip[ec[
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K[Yj_ed e\ HbWij_Y WdZ J[YedijhkYj_l[ Kkh][ho e\ KeY_[jo Heb_i^ Kkh][edi

Gcmn i` nb_ i``c]_lm _f_]n_^ `il nb_ h_rn nqi s_[lm ^olcha nb_ >ih`_l_h]_ i` N_]ncih
ch H[s 2â3( -532 ch Kif[hc][ U^lid*

<mmi]* Kli`* Hc]b[_f Fl[omm â jl_mc^_hn

Kli`* E[h Bifmn_ch â pc]_)jl_mc^_hn

Kli`* O[^_omt Jlfiqmec â _r_]oncp_ \i[l^ g_g\_l

<hnihc Ols\om H? â _r_]oncp_ \i[l^ g_g\_l

E_lts G* Kini]ec H? â m_]l_n[ls

Ob_ [^^l_mm i` N_]l_n[ls i` N_]ncih Kf[mnc] [h^ M_]ihmnlo]ncp_ Nola_ls i` Ni]c_ns
Kifcmb Nola_ihm cm6

>fchc] i` B_h_l[f [h^ Kf[mnc] Nola_ls H_^c][f <][^_gs ,.),53 R[lmt[q[( =[h[]b[ f[ *

Ob_ h_rn >ih`_l_h]_ i` N_]ncih qcff \_ b_f^ ch -534 ch R[lm[q*

9ddekdY_d] j^[ >ekhj[[dj^ ;ed]h[ii e\ j^[ HWd'HWY_\_Y Kkh]_YWb 9iieY_Wj_ed 9fh_b
-â3( -534( Kf[]_ Ccfnih C[q[cc[h Qcff[a_ Cin_f Cihifofo( C[q[cc*

>ih]oll_hn H__ncham qcff \_ b_f^ ch6 B_h_l[f Nola_ls( I_olimola_ls( J\mn_nlc]m
" Bsh_]ifias( Jjbnb[fgifias( Jlnbij_^c] Nola_ls( Jnif[lshaifias( Kf[mnc] Nola_ls(
Obil[]c])>[l^cip[m]of[l( Plifias*

Ail ?_n[cfm( Rlcn_6 >_m[l =* ^_d_mom( H*?*( K[h)K[]c`c] Nolac][f <mmi]c[ncih(
./2 <f_r[h^_l Tioha =ocf^cha( Cihifofo( C[q[cc 524-/*

+,j^ ;ekhi[ e\ HbWij_Y Kkh][ho \eh Heij]hWZkWj[i oh^_l nb_ ^cl_]nil* ?l* G i l _ h )
ti H c l s H c l qbc]b qcff n[e_ jf[]_ ch nb_ Dhmncnon_ i` nb_ Kifc]fchc] i` =[l]_fih[
`lig .0nb ni .5nb i` h_rn E[ho[ls -533*

Ob_ `iffiqcha nijc] qcff \_ ^cm]omm_^6 ä<hacifias [h^ Kf[mnc] Nola_lsã [h^

äKf[mnc]m i` nb_ Kli`cf_ã ]iohncha \_mc^_m i nb_l cgjiln[hn ]iff[\il[ncihm qcnb nb [ n
i` jli`* A _ l h [ h ^ i H [ l n i l _ f f *
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K* K* F i p [ f _ h e i 6 ;b_d_YWb LhWdi'
fbWdjebe]o( Mimnipmeis_ ehctbhis_ ct^[)
n_fmnpi -531* /23 jj*( -0, `caol_m( 5 n[\f_m(
-.3/ l_`_l_h]_m ni Mommc[h( Nipc_n [h^
inb_l fc n_l[nol_ *

Ob_ \iie cm [ `iffiq)oj ih nb_ [o nbi lçm
jl_pciom qile ä=[mc] Ol[hmjf[hnifiasã
[h^ ^_[fm qcnb nb_ jlch]cj[f jli\f_gm i`
nb_ qbif_ ]igjf_r i` ]fchc][f nl[h mj f[h )
nifias* Ob_ m]ij_ cm _pc^_h]_ i` nb_
[o nbi lçm \li[^ pc_q i` nb_ `c_f^* Obioab
[ jl[]ncmcha mola_ih( nb_ [o nbil ^cmjf[sm
[h [^gcl[\f_ ]igg[h^ i` [ff nb_ jli\f_gm
qbc]b b_ _rjf[chm ch [ ]f_[l [h^ mo]]chn
g[hh_l* Obcm cm [ lcj_ `lo cn i` .1 s_[lm
i` msmn_g[nc] _rj_lcg_hn[f [h^ ]fchc][f
qile moggcha oj [fmi nb_ _rj_lc_h]_
a[ nb_l_^ \s nb_ [o nbi lç hog_liom ^cm)
]cjf_m( mig_ i` qbig [fl_[^s mo]]_mm`offs
^_p_fij nl[hmjf[hnifias ch nb_cl iqh
lcabn*

Ob_ \iie ]ihmcnm i` nbl__ j[lnm* Ob_
`clmn ch]fo^_m a_h_l[f jli\f_gm( c*_*
]b[jn_ lm ih nb_ miol]_m i` al[`nm( ncmmo_
\[hem( n l[hmj f[h n ]_hnl_m( nl[hmjf[hn[ncih
cggohifias [h^ cggohimojjl_mmcp_ nb_ l)
[js* Ob_ m_]ih^ j[ln ][llc_m ^_m]lcjncihm
i` ncmmo_ nl[hmjf[hn[ncih6 \ih_m( ][lncf[a_m(
[lnc]of[ncihm( `[m]c[_ [h^ n_h^ihm( nl[hm)
jf[hn ij_l[ncihm i` nb_ [iln[( [ln_lc_m
[h^ p_chm( j_lc][l^cog( ^ol[ g[n_l( \ih_
g[lliq( mech( ]ilh_[ qcnb [ hog\_l i`

^_gihmnl[ncihm i` nb_ [o nbilçm l_mofnm*
Ob_ `ch[f j[ln ]ihn[chm ]b[jn_lm ih nb_
n l[hmj f[h n ij_l[ncihm i` _h^i]lch_ af[h^m(
ila[hm i` nb_ fsgjb[nc] msmn_g [h^(
_p_hno[ffs nl[hmjf[hn[ncih i` pcn[f ila[hm*

Ob_ f[mn nqi [jj_h^c]_m [l_ fcmnm i`
mo\d_]nm [h^ h[g_m `il _[ms ilc_hn[ncih*

M* Ff_h
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<]n[ >bclolac[_ Kf[mnc][_( nb_ ch n_lh[ncih[f diolh[f i` jf[mnc] mola_ls( cm cmmo_^
ch nqi p_lmcihm `iol ncg_m [ s_[l* Jh_ p_lmcih cm ch @hafcmb $il( [m l_ko_mn_^ \s nb_
[onbil( ch Al_h]b il B_lg[h% [h^ nb_ i nb_l ch Mommc[h* Ob_ [cg i` nb_ Eiolh[f cm ni
g[e_ mj_]c[fcmnm []ko[chn_^ qcnb nb_ qile i` [onbilm i` nb_ mi]c[fcmn ]iohnl c_m( \on
mno^c_m `lig inb_l ]iohnlc_m [l_ [fmi jo\fcmb_^ [h^ q_f]ig_^*

<lnc]f_m [l_ []]_jn_^ `il jo\fc][ncih qbc]b ^_[f qcnb nb_ jli\f_gm i` jf[mnc] mo l )
a_ls [h^ [ffc_^ \l[h]b_m $]fchc][f( f[\il[nils( _rj_lcg_hn[f mno^c_m% 7 nb_s gomn \_
ilcach[f [h^ hin s_n \__h jo\fcmb_^ _fm_qb_l_* <lnc]f_m q lcn n_h \s [onbilm i` nb_ ]ioh)
nl c_m qbc]b [l_ l_jl_m_h n_^ ch nb_ _^cnilc[f \i[l^ i` nb_ Eiolh[f( gomn \_ acp_h nb_cl
cgjlcg[nol \s nb_ l_mj_]ncp_ g_g\_lm*

Fch^fs m_h^ siol g[hom]lcj nm ni nb_ `iffiqcha [^^l_mm6 <]n[ >bclolac[_ Kf[mnc][_(
]+i M* Ql[\_]( H* ?*( nb_ m_]l_n[ls( G_a_lip[ 2/( Kl[b[ .( >t_]bimfip[ec[*

Ob_ g[hom]lcj n gomn \_ nsj_qlcnn_h ch nqi ]ijc_m $- ilcach[f jfom - ][l\ih)
)]ijsd( ih_ j[a_ j_l mb__n( qcnb ^io\f_mj[]cha \_nq__h nb_ fch_m( 2, nsj_m j_l fch_
[h^ hi gil_ nb[h /, fch_m j_l j[a_* Ob_l_ gomn hin \_ gil_ nb[h `cp_ ]ill_]ncihm \s
b[h^qlcn cha j_l g[hom]lcjn* Ob_ g[hom]lcj n mbiof^ hin _r]__^ _cabn j[a_m [h^ ]ihn[ch
hi gil_ nb[h -,â-. cf fomnl[ncihm* Ob_ chmnc non_ nb_ [o nbil qilem [n( cnm ^ cl_]nil( nb_
ncnf_ i` nb_ [ln c] f_ [h^ nb_ `off h[g_ i` nb_ [o nbil $il [o nbilmX ( gomn \_ mn[ n_^ ih nb_
`clmn j[a_* <ff i nb_l j[a_m mbiof^ \_ hog\_l_^ ]ihm_]oncp_fs* @p_ls j[j_l gomn b[p_
[ mogg[ls qbc]b cm nb_h nl[hmf[ n_^ chni Al_h]b( B_lg[h [h^ Nj[hcmb* Ob_ mogg[ls(
nb_ l_`_l_h]_m [h^ nb_ ][jncihm ni nb_ `caol_m [l_ ni \_ q lcn n_h _[]b ih [ m_j[l[ n_ j[a_
[h^ [^^_^ ni \inb ]ijc_m i` nb_ g[hom]lcjn* Ob_ [^^l_mm i` nb_ g[ch [o nbil mbiof^ \_
acp_h [n nb_ \innig i` nb_ l_`_l_h]_m* Ob_ jf[]_ qb_l_ nb_ n[\f_m [l_ ni \_ chm_ln_^(
gomn \_ g[le_^ ch che ih nb_ g[lach i` nb_ n_rn* Acaol_m [l_ ni \_ m_j[l[ n_ [h^ hin
[``cr_^ ch nb_ n_rn* Jh nb_ \[]e i` _[]b `caol_( nb_ [o nbil cm l_ko_mn_^ ni qlcn_ bcm
h[g_( nb_ mbiln ncnf_ i` nb_ j[j_l [h^ nb_ ]ihm_]oncp_ hog\_l i` nb_ cf fomnl[ncih qbc]b
gomn n[ffs qcnb nb_ hog\_l g[le_^ ih nb_ g[la ch i` nb_ n_rn* <h [lliq ch^c][n_m nb_
q[s nb_ `caol_ mbiof^ \_ m_n* Kbinial[jbm gomn \_ ]f_[l( qcnb aii^ ]ihnl[mn [h^ i` nb_
m[g_ mct_ $\_mn 2S5 ]g*%* Ob_ n[\f_m [h^ al[jbm mbiof^ \_ fch_^ qcnb Dh^c[h che ih
qbcn_ j[j_l mi [m ni g[e_ nb_g q_ff l_[^[\f_*

M_`_l_h]_m mbiof^ \_ fcgcn_^( koin_^ `lig ch n_lh[ncih[ffs []]_mmc\f_ miol]_m [h^
hin i f^_l nb[h `cp_ s_[lm* D` nb_ hog\_l i` l_`_l_h]_m _r]__^ n_h( nb_ _^cnilm [l_
_hnc nf_^ ni jc]e nb_ c l ]bic]_*
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Loin[ncihm mbiof^ \_ [^domn_^ []]il^cha ni >t_]bimfip[e hilg [m `iffiqm6 <lnc]f_m
ch diolh[fm â [o nbi lçm molh[g_ [h^ chcnc[fm( nc nf_ i` nb_ [lnc]f_ $g[s \_ f_`n ion%( ch n_l)
h[ncih[f [\\l_pc[ncih i` nb_ diolh[f( pifog_( hog\_l( j[a_ [h^ s_[l i` cmmo_* Ail
chmn[h]_6 Al[t_l A* >*( R[l\olnih ?*6 Kf[mn( l_]ihmnl* Nola*( //( , 2 /51( -520*
=iiem [h^ gihial[jbm â h[g_ i` [onbil( ncnf_ i` jo\fc][ncih( jf[]_ i` cmmo_( jo\fcmb_l(
s_[l i` cmmo_ [h^ â g[s\_ â [fmi j[a_ `lig qbc]b koin[ncihm b[m \__h n[e_h* Ail
chmn[h]_6 =olc[h A*6 Nola_ls i` >f_`n( Kl[b[( NU^I -510*

H[hom]lcjnm qbc]b ^i hin ]igjfs qcnb nb_m_ l_kocl_g_hnm( ][hhin \_ jo\fcmb_^*

Ob_ _^cnilc[ f \i[l^ l_m_lp_m nb_ lcabn ni moaa_mn ni nb_ [o nbil jo\fc][ncih i` bcm
[ln c] f_ ch nb_ `ilg i` [h [hhin[ncih( mbiln_h nb_ ilcach[f g[hom]lcjn( g[e_ ]ill_]ncihm
il( ih []]iohn i` ]igg_hnm g[^_ \s nb_ l_pc_q_lm( l_ no lh nb_ g[hom]lcjn ni nb_ [onbil
`il l_^l[`ncha * Ob_ j[j_lm gomn \_ m_h n ni nb_ _^cnil ch nb_cl `ch[f `ilgof[ncih* Ob_
a[ff_s jlii`m [l_ ^ih_ \s nb_ [onbil( \on hi _mm_hnc[f ]b[ha_m [l_ j_lgcnn_^* Ob_
[onbilm i` ilcach[f j[j_lm l_]_cp_ 1, l_jl ch nm `l__ i` ]b[la_ [h^ qcnbion mj_]c[f il^_l*
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Ob _ DNJH@O cm [ h _ r n l [ i l ^ c h [ l c f s b c ab j l_ ] c m c ih
m [ q n b [ n ] i g \ c h _ m [ m] c _h n c ` c ] [ f f s ^ _ n _ lg c h _ ^
i j n c g og i j _ l [ n c h a l [ h a _ i` , n i /,, MKH qcnb
q[ ` _ l ) n b c h ^ c [ g i h ^ \ f [ ^ _ m n i j l i ^ o ] _ [ m [ g j f _
n b [ n cm pc l n o[ f fs ` l _ _ i` ^ [ g [ a _ i l ^ c m n i l n c ih *
O b _ l _ \ s g [ e c h a cn g i l _ l _ [ ^ c f s [ p [ c f [ \ f _ `il
_ r [g c h [ n c i h qc n b ` [ l f_mm j i f c m b c ha i l i n b _ l
j l _ j [ l [ n c i h * Dn [ f m i [ ` ` i l ^ m n b _ o m _ l _p_ l s
i j j i l n o h c n s n i j l i ^ o ] _ j l _ ] c m _ m j _ ] c g _ h m `il
_ r [g c h [ n c i h qc nb i j n c ] [ f ( m ] [ h h c h a _ f _ ] n l i h il
n l [ h mg c m m c i h _ f _ ] n l i h g c ] l i m ] i j _ m *

Obc m o h k o _ ( ] i g j [ ] n c h m n l og _ h n cm _ k o c j j _ ^ qc nb [ o n i g [ n c ] j iq _ l ]on )i` ` ( ] i o h n _ l \ [ f [ h ] _ ^
^ iq h ) ` _ _ ^ ( p [ l c [ \ f _ f i [ ^ ( f o \ l c ] [ h n n l[s( g c ] l ig _ n _ l m [ g j f _ ji m c n c ih c ha ( [ m m i l n _ ^ m [g j f _
] b o ] e m [ h ^ gi l _ *
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\ c i f ia c m n *

> l i m m m _ ] n c i h
b o g [ h n i i n b *

i`

>li m m m _ ] n c i h i` l i ^ _ h n
\ i h _ qb c ]b q [ m g io h n _ ^
ch l iig n _ g j _ l [ n o l _ m _ n n )
cha _ h ] [ j m o f _ h n \ _ ] [ o m _
i` cnm ` l [a c f _ h [ n o l _ \ _ ` i l _
m_ ] n c ih c h a *

O b _ m o j _ l c i l ] o n n c h a ] [ j [ \ c f c n s i` n b c m ^ _ p c ] _ [ f f iq m l _ n _ h n c i h i` m [ g j f _ ch n _al c n s [ h ^
] b [ l [ ] n _ l \s [ p i c ^ c h a ^ c m n i l n c ih il ^ [ g [ a _ * R [ ` _ l ) n b c h ^ c [ g i h ^ \ f [ ^ _ m [ l _ o m _ ^ n i gch cgc t_
] o n n c h a f i m m _ m q b _ h m _ ] n c i h c h a \ i h _ ( n _ _ n b ( `immc f m( ] _ l [g c ] m [ h ^ h_ [ l f s [f f i ` g [ h # m i l
h [ n o l _ çm m i f c ^ g[ n _ l c [ f m * Dh ] i h ] f o m c i h ( cn g [ s \ _ m [ c ^ n b [ n n b _ [ j j f c ] [ n c i h m `il n b _ DNJH@O
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n i ^ [ s *
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