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>dafa[ g^ K dYkla[ Nmj_]jq( >`Yjd]k Pfan]jkalq( KjY_m] $>r][`gkdgnYcaY%
? aj][lgj6 <[Y\]e a[aYf A* =mjaYf

IA@E=J ?HABPO KB PDA JKOA
A* = P M D < I

?iha_hcn[f ^ _`_]nm i]]ol `l_ko_hnfs ch nb_ ]_hnl[f j[ln i` nb_ `[]_) nb_ \lc^a_
i` nb_ him_ [h^ nb_ [^dichcha j[lnm+ Pb_m_ l_acihm [l_ nb_ m_[n i` al_[n _g\lsihc]
[]ncp cns + Pb_ chpifoncih i` nb_ h_oli]l[hc[f no\_ cm ]igjf_n_^ [n nbcm mcn_ ch nb_
nbcl^ q__e \s nb_ ]fimol_ i` nb_ [hn_lcil h_olijil_+ Pbcm jli]_mm cm _[mcfs ch *
`fo_h]_^ \s _rn_lh[f `[]nilm qbc]b ][h ^cmnol\ hilg[f ^_p_fijg _hn+ Oig_ncg_
[`n_l nb_ ]fimol_ i` nb_ h_olijil_) nb_ ]l[hc[f no\_ jlinlo^_m [n nbcm m cn_ ni nb_
_]ni^_lg + Pbcm doh]ncih cm mcno[n_^ ih nb_ _rn_lh[f [mj_]n i` nb_ ][lncf[achiom
h[m[f mb_ff+ Pb_ h[m[f \ih_m [l_ `ilg_^ _rn_lh[ffs [h^ [l_ ]ihh_]n_^ ni nb_ `lihn[f
\ih_ ihfs \s [ g_g\l[h_ %nb_ `ihnc]o fom h [ mi `lih n[ fcm &8 f[n_l) nb cm cm l_jf[]_^
\s \ih_ %h[m[f jli]_mm i` nb_ `lihn[f \ih_&+ =n nb_ m[g _ ncg _ nb_ h_q fs `ilg_^
\ih_ ]ihmnlc]nm nb_ ^ol[f jlid_]ncih+ Eh nb_ h_q\ilh) [ `cfc`ilg ][h[f j_lmcmnm
%`il[g_h ]i_]og &+

Pbcm jli]_mm ][h \_ ^cmnol\_^ \s nb_ j_lmcmn_h]_ i` [ q c^_ ][h[f chni qbc]b
\l[ch mo\mn[h]_ g[s jlinlo^_ fce_ [ b_lhc[+ Pbcm ][h j_lmcmn il \_ ]on i`` \s
\ih_ qbc]b mo\m_ko_hnfs ] fi m_m nb_ ]l[hc[f ij_hcha+ Pb_ j[ln i` nb_ \l[ch qbc]b
cm ]on i`` ch nb_ jl_h[m[f mj[]_ oh^_lai_m l_al_mmcp_ ]b[ha_m qbc]b f_[^ ni cnm
]igjf_n_ ^cmchn_al[ncih il ni nb_ j_lmcmn_h]_ i` [ nogiol i` [ afcig [niom ]b[l*
[]n_l+ Pbcm nogiol g[s mncff \_ ]ihh_]n_^ q cnb nb_ ^ol[ \s [ biffiq nbl_[^+ ?_l_*
\l[f b_lhc[m [h^ nb_cl ^_lcp[ncp_m) m_]ih^[ls afcig[m) ][h ^_p_fij ch inb_l j[lnm
i` nb_ `lihn[f fi\_m qb_h nb_l_ [l_ ^cmnol\[h]_m ch nb_ `ilg[ncih i` nb_ `lihn[f
\ih_+ =j_lnol_m ][h j_lmcmn fce_ nb[n i` nb_ `ihnc]ofom+

@cmnol\[h]_m ][h ^_p_fij [n [hs mcn_ ch nb_ jl_h[m[f ]ihh_]ncha ][h[f+
N_gh[hnm ][h j_lmcmn ch nb_ `ilg i` [ ^_lgic^ ]smn q cnb il q cnbion [ `cmnof[+
Pb_m_ ^_lgic^m i]]ol kocn_ `l_ko_hnfs+ Pb_s [l_ g[chfs mcno[n_^ ch nb_ h[m[f
m_jnog \on nb_s ][h [fmi i]]ol _rn_lh[ffs ih nb_ \lc^a_ i ` nb_ him_ ch mjg_
l_f[ncih ni nb_ `ilg_l `ihnc]ofom+ @ cmnol\[h]_m ch `b _ ]fimol_ i` nb_ h_olijil_
^i hin h_]_mm[l cfs f_[^ ni nb_ `ilg[ncih i` [ b_lhc[) afcig [ il ^_lgic^ \on g[s
][om_ ^cmnilncih ch nb_ ^_p_fijg _hn i` nb_ ]_hnl[f j[ln i` nb_ `[]_+ Pb_m_ [\hil*
g [fcnc_m n[e_ p[lciom `ilgm) mo]b [m mcgjfs bsj_ln_filcmg ) \li[^_hcha [h^ `f[ n*
n_h cha i` nb_ \lc^a_ i` nb_ him_ [h^ _jc][hnbom []limm nb_ chh_l ]ilh_l i` nb_
_s_+

Pb_ ch`[hn D) [a_^ `iol gihnbm) b[^ nbcm nsj_ i` [\hilg[fcns %Bca+ .&+
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Pb_ sioha aclf Ot+ B+ %Ji+ ./1.&) [a_^ .6 s_[lm) b[^ bsj_ln_filcmg [h^ [ ]ig *
j f_n_fs `f[ n him_ q cnb [ g_^c[f m][l ^_m]_h^cha ni nb_ fch_ i` nb_ ojj_l fcj+ Ob_
b[^ \__h ij_l[n_^ ih jl_pciomfs) _pc^_hnfs `il [ g_^c[h ]f_`n+ =n ij_l[ncih ch
.601 nb_ _hncl_ m][l q[m _rnclj[n_^+ >_h_[nb) nb_ h[m[f \ih_m q_l_ a[jcha [h^
nb_ h[m[f m_jnog) \inb nb_ \ihs [h^ ][lncf[achiom) q[m `ioh^ ni \_ ^ojfc][n_^+

Aa_* -* Bajd C*( Y_]\ ^gmj egfl`k*

Eh nb_ ]f_ `n nb_l_ q[m [ ^_lgic^ ]smn+ Pb_ f_`n m_jn[ f f[g _ff[ nia_nb_l qcnb nb_
^_lgic^ q[m l_m_]n_^ ) [h^ [h imn_inigs q[m j_l`ilg_^ i` nb_ `lihn[f jli]_mm
i ` nb c g[rcff[ [h^ nb_cl doh]ncih qcnb nb_ h[m[f \ih_m+

=hinb_l ][m_) nb[n i` [ aclf P+ N+) [a_^ .2 s_[lm %Ji+ 144Y) qbi q[m \ilh qcnb
[ nogiol ih nb_ \lc^a_ i` nb_ him_ qbc]b b[^ \__h l_gip_^ [n nb_ [a_ i` nbl__
q__em+ S_ q_l_ hin [\f_ ni i\n[ch nb_ ij_l[ncih hin_m+ Kh _r[g ch[ncih nb_l_ q[m
bsj_ln_filcmg [h^ [ qc^_) `f[n \lc^a_ i` nb_ him_) `f[he_^ \s `if^m qbc]b l_[]b_^
ni nb_ `il_b_[^+ Kh nb_ lcabn nbcm `if^ _h^_^ ch [ jlinlomcih+ Blig b_l_ [h oafs
ij_l[ncih m][l l[h ^iqh ni nb_ ncj i` nb_ him_+ Pb_ T*l[s mbiq_^ [ g_^c[h `cmmol_
i` nb_ `lihn[f \ih_ [h^ \_bch^ nb[n [ mg[ff \ihs f[g_ff[+ Pb_ m_ ff[ nol]c][ q[m
p_ls \li[^) nb_ h[m[f ][pcns fiq [h^ ko[^l[haof[l [h^ nb_ m_jnog \li[^ [h^
i\pciomfs ^ojfc][n_^+

=n ij_l[ncih ih Foh_ ..) .6/3 nb_ m][l q[m l_gip_^+ = ^__j ]f_`n q[m `ioh^
\_nq__h nb_ h[m[f \ih_m qbc]b q[m jlifiha_^ ^iqhq[l^m \il^_l_^ \s [ mjfcn
f[g ch[ j_lj_h^c]of[lcm [h^ `cff_^ q cnb ^_lgic^ mo\mn[h]_+ Pb_ ][lncf[achiom
j[ln i` nb_ m_jnog q[m [fmi mj fcn+ S_ l_m_]n_^ nb_ f_`n f[g _ff[) l_gip_^ nb_ ]smn
[h^ l_^o]_^ nb_ qc^nb i` nb_ him_ \s \cf[n_l[f imn_inigs+ Pb_ bsj_ln_filcmg )
i` ]iolm_) l_g[ch_^ %Bca+ /) 0&+
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Aa_* .*
Aa_* .* Bajd O* M*( Y_]\ -1 q ]Y jkÑ
hjgZYZdq ]p lajhY lagf g^ \]jega\*

Aa_* /*
^dY l ZjgY\ fgk] o al` k[Yj j]km dlaf_ ^jge Yf gh]jYlagf (
Ñ Aa_* /* Bajd O* M*( Y ^ l] j gh]jYlagf * Ca_` \]_j]] g^
`qh]jl]dg jake *

Aa_* 0* Nap)egfl`)gd\ _ajd O* H* o al` e]\aYf [d]^l g^ mhh]j dah Yf\ fgk]*
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= mcr*gihnb*if^ ch`[hn P+ I+ %Ji+ /114&) nb_ `clmn ]bcf^ i` b_[fnbs j[l_hnm)
b[^ [h ch]ig jf_n_ ]f_`n i` nb_ ojj_l fcj ch nb_ `ilg i` [ aliip_+ Blig b_l_ ni
nb_ ]ifog _ff[ nb_l_ q[m hi gom]f_ ch nb_ fcj mi nb[n nb_ mech f[s ^cl_]nfs ih nb_
go]iom g_g\l[h_+ Pb_ ncj i` nb_ him_ q[m ]f_`n [h^ nb_ b[fp_m mj f[s_^ + =\ip_
nb[n nb_ lo^cg_hn[ls h[m[f me_f_nih jlinlo^_^+ Pb_ himnlcf q[m nl[hmp_lm_

Aa_* 1* O`] _ajd O* H*( Y_]\ -3 q]Yjk*

%Bca+ 1 &+ Pb_ b[l_fcj q[m ij_l[n_^ ih [n nb_ [a_ i` nbl__ gihnbm+ Pb_ [\hilg[f
g_^c[f mnlcj i` fcj q[m l_m_]n_^ ) nb_ _^a_m i` nb_ gom]f_m cmif[n_^ [h^ monol_^
[h^ nb_ p_lg cffcih \il^_l gi^_ff_^+ =n nb_ [a_ i` `iol %.610& [ ]ifog _ff[ q[m
`ilg_^ `lig nb_ g_^c[f j[ln i` nb_ fcj \s [ R*U jf[mnc]+ Pb_l_ Tp_l_ nqi m_jn[f
f[g _ff[_ q cnb nb_ mj[]_ ch \_nq__h `cff_^ \s `c\lifcjig[niom ncmmo_+ Pbcm q[m
l_gip_^) nb_ m_jn[ f f[g _ff[_ q_l_ ^l[qh nia_nb_l [h^ monol_^ [h^ nb_ [f[l ][lnc*
f[a_ q[m nl_[n_^ mcg cf[lfs+ Eh nbcm q[s nb_ ncj i` nb_ him_ q[m gi^_ff_^ [h^
fc`n_^ + Pbcln__h s_[lm f[n_l [ ]igjioh^ f[g _ff[) n[e_h `lig [ lc\) q[m al[`n_^
mi nb[n cnm \ihs j[ln q[m `cr_^ ni nb_ h[m[f \ih_m+ Bca+ 2 mbiqm nb_ jl_m_hn
[jj_[l[h]_ i` nb_ j[nc_hn+

= nqi*gihnb*if^ \is %Ji+ /4-/.&) nb_ `clmn ]bcf^ i` b_[fnbs j[l_hnm) q[m
\ilh q cnb [ \li[^ mbiln him_) ] f_ `n [n nb_ ncj+ Pb_ ]ifog _ff[ q[m ihfs / gg+ fiha
[h^ gil_ nb[h . ]g+ \li[^+ Pb_ himnlcfm q_l_ jf[]_^ [fgimn bilctihn[ffs + Pb_l_
q_l_ nqi me ch n[am ch`lihn i` nb_ fi\_ i` nb_ f_`n _[l %Bca+ 3&+ Pb_l_ q[m i\pciom
bsj_ln_filcmg + Pb_ T*l[s ^cm]fim_^ [ g_^c[f ]f_`n ch nb_ g[rcff[ [h^ [ qc^_
p_lnc][f \ihs f[g _ff[ ch nb_ meoff+ Pb_ ]bcf^ b[^ [ ]_lpc][f lc\ [h^ [ ^cmfi][ncih
i` nb_ mjch[f ]ifogh+
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Kj_l[ncih q[m j_l`ilg_^ [n nb_ [a_ i` nbl__ %.621&+ = ]ifog _ff[ q [m `ilg_^
`lig nb_ ojj_l fcj [h^ nb_ mjihas mo\mn[h]_ mcno[n_^ \_nq__h nb_ f[n_l[ f ][lnc*
f[a_m q[m l_gip_^ [h^ \inb ][lncf[a_m monol_^+ Pqi s_[lm f[n_l nb_ him_ q[m
mncff \li[^+ En q[m ch n_l_mncha nb[n nb_ ^ cmn[h]_ \_nq__h nb_ _s_m ^c^ hin ch]l_[m_+
Pl_[ng_hn b[m hin s_n \__h ]igjf_n_^ %Bca+ 4&+

Pb_ j[nc_hn L+ =+ %Ji+ /-4.0&) [ qig[h [a_^ 0/) b[^ [h ohomo[f nsj_ i`

Aa_* 3 * Oog)egfl`)gd\ Zgq Q* G* o al` e ]\aYf [ d] ^l g^ l`] lah g^ fgk] Yf\ [YjladY_ afgmk
Yhh]f\a[]k af ^jgf l g^ l`] d] ^ l ]Yj*

^_`ilg cns+ Enm l_f[ncih ni nb_ alioj i` ^_`ilg cnc_m oh^_l ]ihmc^_l[ncih q[m g[hc*
`_mn_^ \s g[le_^ bsj_ln_filcmg ) [n nb_ m[g_ ncg _ nb_ lcabn il\cn q[m `olnb_l `lig
nb_ g c^*fch_ nb[h nb_ f_`n+ Pb_ \lc^a_ i` nb_ him_ q[m `f[nn_h_^ [h^ ch]fch_^ ni
nb_ lcabn qb_l_ nb_l_ q[m [ mb[lj _jc][hnbom+ Pb_ lcabn mc^_ i` nb_ him_ q[m
i\pciomfs mbiln_l nb[h nb_ f_`n) a cpcha nb_ cgjl_mmcih i` [ ]ifi\ig[+ =hinb_l
j_]ofc[lcns q[m nb_ oh^_l^_p_fijg_hn i` nb_ lcabn _s_\liq qb_l_ nb_l_ q_l_
ihfs mj[lm_ no`nm i` b[cl) mig _ _rn_h^cha ni nb_ _jc][hnbom+

= m_lc_m i` ij_l[ncihm q[m j_l`ilg_^+ Pb_ _s_\liq q[m mb c`n_^ msgg_nlc][ffs
ni nb_ f_`n) nb_ _jc][hnbom ]ill_]n_^ \s [ V*jf[mnc]) [h^ nb_ lcabn q cha i` nb_ him_
q[m l_]ihmnlo]n_^ %Bca+ 5) 6&+

Pb_ gimn m_p_l_ `ilgm i` g_^c[f ] f_ `n ][om_ alin_mko_ ^_`ilg cns i` nb_ `[]_+
Oo]b q[m nb_ ][m_ q cnb B+ R+ %Ji+ .166&) [ 0-*s_[l*if^ g[h+ D_ `[]_ q[m `f[n
q cnb _s_m [h^ _s_\liqm qc^_ [j[ln %3+2 ]g +&+ Pb_ himnlcfm q_l_ h[lliq p_lnc][f
m fcnm 1 ]g+ [j[ln+ Pb_ g_^c[f mc^_ i` _[]b himnlcf q[m `f[he_^ \s [ lc^a_ qbc]b
^_m]_h^_^ ni nb_ ojj_l fcj a_nncha \li[^_l [h^ `f[nn_l+
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Pb_ `il_b_[^ q[m fiq [h^ nb_ b[clfch_ m_ll[n_^ qcnb q _^a_m i` b[cl i`
p[lscha f_hanb [h^ qc^nb+ Bif^m i ` me ch l[h oj `lig nb_ himnlcfm ni nb_ `il_*
b_[^ qb_l_ nb_s ^cm[jj_[l_^ %Bca+ .-) ..&+

>l_[nbcha q[m p_ls fcg cn_^ [h^ ihfs jimmc\ f_ nblioab nb_ lcabn himnlcf) qbim_
q [ffm nio]b_^ _[]b inb_l mi nb[n lbchim]ijc] _r[g ch[ncih q[m cgjimmc\f_+ Pb_
f_ `n himnlcf q[m ]ig jf_n_fs i\mnlo]n_^ `ilg cha [ \fch^ ][h[f 1 ni 2 ]g+ ^__j+

Aa_* 3* O`] Zgq Q* G* lo g q]Yjk Y ^l] j gh]jYlagf * O`] fgk] kladd n]jq ZjgY\( o add Z] [gjj][l]\
Y l Y dY l] j \Yl]( o`]f ^gje Ylagf g^ l`] `]Y\ ak egj] Y\nYf[]\*

Pb_l_ q[m [ jlig ch_hn nilom ih nb_ j[f[n_ `lig qbc]b m_p_l[f `i f^m i`
go]im[ _rn_h^_^ jimn_lcilfs+ Pb_ mi`n j[f[n_ q[m ]f_`n [h^ nb_l_ q[m [ mo\*
go]im[f ]f_ `n ch nb_ b[l^ j[f[n_+ Limn_lcil lbchim]ijs mbiq_^ nb[n nb_l_ q[m
[nl_mc[ i` nb_ f_`n ]bi[h[+ Pb_ T*l[sm mbiq_^ [ `ch_ \ihs f[g _ff[ ch nb_ g_^c[h
jf[h_ i` nb_ meoff ][pcns l_[]bcha ni b[f` cnm b_cabn+ Kh \inb mc^_m nb_l_ q_l_
`cmmol_m ch nb_ `lihn[f \ih_m+ Khfs nb_ lcabn mc^_ i` nb_ him_ ]iof^ \_ `cff_^ qcnb
]ihnl[mn g[n_lc[f+ Pb_ f[n_l[f jlid_]ncih mbiq_^ [ qc^_ ]ihh_]ncih \_nq__h nb_
mjb_hic^ [h^ nb_ g[rcff[ [h^ b[l^ j[f[n_+ Pb_ \[m_ i` nb_ meoff [h^ nb_ fiq_l
j[ln i` nb_ `lihn[f \ih_ q_l_ . ]g+ nbc]e+ =n nb_ mcn_ i` nb_ `il[g_h ]i_]og nb_l_
q[m [ . ]g+ qc^_ ^o]n f_[^cha oh^_l nb_ mbiln h[m[f f[g _ff[ ni nb_ `lihn[f \ih_+

@olcha nb_ s_[l .602Ö.603 m_p_l[f ij_l[ncihm q_l_ j_l`ilg_^+ L[ln i` nb_
me ch i` nb_ `il_b_[^ q[m om_^ ni ]ihmnlo]n [ him_+ Pb_ h[m[f m_jnog q[m ^ojfc*
][n_^ [h^ ch nb_ mj[]_ \_nq__h nb_ f[g _ff[_ q[m [h bigia_hiom mbchcha
mo\mn[h]_ qbc]b q[m l_gip_^+ >inb j[lnm i` nb_ m_jnog q_l_ `l[]nol_^) \lioabn
nia_nb_l [h^ monol_^+ Pb_ ]f_`n j[f[n_ q[m l_j[cl_^+ Eh j f[]_ i` nb_ pig_l nb_l_
q[m [ g[mm i` ]igj[]n \ih_ qbc]b q[m ]ihh_]n_^ ni nb_ \[m_ i` nb_ meoff+ Bch_
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Aa_* 5 * Aa_* 5*
Aa_* 5 * K* <* /.)q]Yj)gd\ ogeYf k`go af_ Y im]]j \]^gje alq g^ ^Y[]( Ykqee]lja[Yd `qh]j)
l]dgjake ( [gdgZgeY g^ l` ] ja_` l YdY* Ñ Aa_* 5* K Yla]f l K* <* Y ^l] j l`] [gjj][lan] gh]jYlagfk*

Aa_* -,* Aa_* --*
Aa_* #-,* K Yla]f l A* Q* /, q]Yjk gd\* N]n]j] ^gje g^ e ]\aYf [d]^l [gehda[Yl]\ Zq g l`]j
[jYf aY d Yf\ fYkg)gjYd YfgeYda]k* Ñ Igl] l`] ]plj]e] \]_j]]k g^ `qh]jl]dgjake * Ñ Aa_* --*

Kjg^ad] Ykh][ l g^ h Y la]f l A* Q* k`gok ^dY l fYkg ^Y[aY d hdYf]*
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_rimnim_m ]ip_l_^ qcnb go]iom g_g\l[h_ q_l_ b[hacha `lig nbcm chni nb_ il[f
][pcns+ Pb_ go]im[ q[m l_gip_^ `lig nb_ _rimnim_m [h^ om_^ ni l_]ihmnlo]n nb_
] f_`n j[f[n_+

= f[g _ff[ i` ][lncf[a_ n[e_h `lig nb_ m_p_h nb lc\ q[m cgjf[hn_^ ch nb_ him_
ni `ilg nb_ \lc^a_+ Pb_ j[nc_hn ^c^ hin ]igjf_n_ nl_[ng_hn \_][om_ b_ q[m ecff_^
ch .604 ch [ ginil ][l []]c^_hn %Bca+ ./&+

Aa_* -.* K Yla]f l A* Q* Y ^l] j Y k]ja]k g^ gh]jY lagfk Zq o`a[` l`] fYkY d \m[lk o ]j] gh]f]\(
l`] fgk] j][gfkljm[l]\ ( fgl q]l eg\]dd]\

=]]il^cha ni _rj_lcg _hn[f n_l[nifias [h^ _g\lsifias nbcm ^_`ilg[ncih ][h
\_ nl[]_^ ni nb_ nbcl^ ni _cabnb q__e+ Bi_nom_m sioha_l nb[h nbl__ q __em ^i hin
b[p_ [ `[]_+ Pb_ [hn_lcil j[ln i` nb_ ]l[hc[f no\_ `ilgm [ ]_hnl_ fs cha ih _cnb_l
mc^_ i` qbc]b [l_ nb_ no\_l]f_m i` nb_ g[rcff[+ Pb_ ]l[hc[f jlino\_l[h]_ ]ip_lm
nb_ jlcg[ls gionb ][pcns+

Pb_ [hn_lcil j[ln i` nb_ \l[ch ch]l_[m_m l[jc^fs \s nb_ l[jc^ aliqnb i` nb_
j[l[rc[f g_mi^_lg ) qbc]b chp[^_m nb_ pcm]_l[f g_mi^_lg ch ]igj[hs qcnb nb_
]l[hc[f h_lp_m+ @ cmnol\[h]_m ch nb_ ^_p_fijg_hn i` nb_ j[l[rc[f g_mi^_lg f_[^ ni
mig_ j[lnm ^_p_fijcha ch]ig jf_n_fs il hin [n [ff+ Pb_ jlcg[ls ][om_ cm [ ^cmnol*
\[h]_ ch nb_ ^_p_fijg_hn i` nb_ [hn_lcil j[ln i` nb_ ]l[hc[f no\_+ Dsj_ln_filcmg
[h^ [ q c^_ m_ ff[ [l_ _pc^_h]_ nb[n nb_l_ q[m [ ]_ln[ch ^_al__ i` bs^li]_jb[fom
[h^ nb[n [ ]_ln[ch j[ln i` nb_ \l[ch) _mj_]c[ ffs nb_ lbch_h]_jb[fc] j[ln) ^c^ hin
^_p_fij hilg[ffs+ Pb_m_ ^cmnol\[h]_m ch^o]_ cll_aof[l aliqnb i` nb_ g_mi^_lg+
Pb_ ]_hnl_ i` nb_ `[]_ ^_p_fijm [lioh^ nb_ if`[]nils aliip_m+ Pb_cl \il^_lm [l_
l[cm_^ [h^ nb_ `il_\l[ch jlinlo^_m ip_l nb_g+ >_nq__h nb_ nqi h[m[f aliip_m
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cm [ ^_jl_mmcih %[l_[ nlc[haof[lcm& qb_l_ nb_ \lc^a_ i` nb_ him_ cm l[cm_^+ ?[o^[fcs)
nb_l_ cm nb_ [l_[ ch `l[h[m[fcm) nb_ `onol_ ]_hnl_ i` nb_ ojj_l fcj+ =n nbcm mn[a_
nb_ him_ cm ^_pc^_^ \s [ ^__j aliip_ \_nq __h nb_ jlcg cncp_ himnlcfm+ @ cmnol\[h]_m
ch nb_ ^_p_fijg _hn i ` nb_ g_mi^_lg f_[^ ni nb cm j[ln l_g[chcha [n [ jlcg cncp_
mn[a_+ Eh nbcm q[s ^_`ilg cnc_m ilcach[n_ qbc]b \_[l nb_ ]b[l[]n_l i` [ g_^c[h
]f_`n+

Pb_ ^cmnol\[h]_ ch nb_ ^_p_fijg _hn i` nb_ \l[ch cm _cnb_l jlcg[ls il jlipie_^
\s mig_ _rn_lh[f `[]nil) mo]b [m fi][ f jl_mmol_ il [ fi][f ^ cm_[m_+ = ^cmnol\[h]_
i` nb_ [ghcih ]iof^ jli^o]_ mo]b [h _``_] n) c` ]il^m il `i f^m _r_ln_^ jl_mmol_
ih nb_ `[]_+ En cm hin jimmc\ f_) i` ]iolm_) ni [llcp_ [n [ ^_`ch cn_ ]ih]fomcih ^_mj cn_
nb_ al_[n [^p[h]_m ch _rj_lcg _hn[f n_l[ni fias + Scnb nb_m_ ^_`_] nm cn cm gil_
jli\[\f_ nb[n nb_ `[ofn fc_ m q cnb _rn_lh[f `[]nilm nb[h q cnb b_l_^cns+ Pb_l_ [l_)
i` ]iolm_) _r]_j ncihm mch ]_ Amm_l jo\fcmb_^ [ qbif_ m_lc_m i` ][m_m `lig nb_
O[hp_h_li*Nimm_ffc ?fchc] ch Icf[h [giha qbc]b q[m [ `[g cfs [``fc]n_^ nblioab
m_p_l[f a_h_l[ncihm+ Arn_lh[f hir[ jlcg[lcfs [ ``_]n j[lnm i` nb_ _g\lsihc] g[mm
qbc]b [l_ jbsfia_h_nc][ ffs sioha) qbc]b cm [ m cah i` nb_ bcab_l ^_p_fijg _hn
i` nb_ mj_]c_m+ I[f`ilg[ncihm qbc]b ][ff ni gch^ mn[ n_m ch nb_ fiq_l p_ln_\l[n_m
nbom ilcach[n_ ch nbcm q[s+

N_]_hnfs) al_[n [nn_hncih b[m \__h j[c^ ni nirijf[mg[ [m [ ][om_ i` ]ih *
a_h cn[ f g [f`ilg[ncihm+ En b[m \__h mbiqh nb[n nb_ j[l[mcn_ j_h_nl[n_m nb_ j f[*
]_hn[ [h^ \_]ig _m _mn[\ fcmb_^ ch nb_ ila[hm i` nb_ _g\lsi) jli^o]cha ^_p_fij *
g _hn[f ^cmnol\[h]_m+ Eh mo]]_mmcp_ a_h_l[ncihm mo]b j[l[mcnc] ch `_]ncih m ][h
`ilg b_l_^cns+ Ap_h nb_ `[g cfc[ f ch]c^_h]_) [m l_jiln_^ \s Amm_l) ][h \_ []]iohn_^
`il ch nb cm q[s+

Ehn_hm_ l_m_[l]b qile cm h_]_mm[ls ni nbliq fcab n ih nb_ ilcach i` ]iha_h cn[f
^_`_]nm+ = ``fc]n_^ `[g cfc_m mbiof^ \_ mno^c_^ ch ^_n[cf) ch]fo^cha nb_cl a_h_i fia c][ f
n[\f_m [h^ nb_cl fcp cha ]ih^cncihm+ O]c_hncmnm mbiof^ qile ]i ff_] ncp _ fs ih mo]b
[ n[me [m nbcm+ N_m_[l]b ][llc_^ ion ih [h chn_lh[ncih[f m][ f_ ]iof^ f_[^ ni nb_
_mn[\ fcmb cha i` ]_ln[ch jl_p_hncp_ g_[mol_m+ En g cabn \_ jimmc\ f_ ni q[lh [a[chmn
oh`[piol[\f_ `[]nilm [h^ _p_h ni _l[^c][n_ nb_ jl_^cmjimcncih ch [ ``_]n_^ `[g cfc_m+

?iha_hcn[f [hig[fc_m [l_ [h _p_l ch]l_[mcha \ol^_h ih g[hech^ \inb \_][om_
nb_ [\mifon_ hog\_l cm ch]l_[mcha [h^ [fmi \_][om_ nb_ hog\_l nb[n molpcp_ cm
ch]l_[mcha+ Pb_s [l_ hin ih fs [ g [n_lc[f \ol^_h ni nb_ ]iggohcns \on [l_ [ fmi
[ miol]_ i` al_[n gil[f mo ``_lcha `il nb_ [ ``fc] n_^ [h^ nb_cl `[g cfc_m+

N PHH< M T

$ = hog\_l i` [\hilg[fcnc_m i` nb_ him_ [h^ nb_ ]_hnl[f j[ln i` nb_ `[]_
\_fihacha ni nb_ ][n_ails i` [lbch_h]_jb[fc] ^ cmj f[mc[ qbc]b [l_ ]b[l[]n_lcm_^
\s [hig[fc_m i` nb_ l_acih i` nb_ [hn_lcil h_olijil_) [l_ ^_mlc\_^+ Pb_m_ ]b[ha_m
ch nb_ mnlo]nol_ i` nb_ `[]_) nb_cl jimmc\ f_ ilcach [h^ nb_ g_nbi^m i` jf[mnc]
l_j[cl [l_ ^_[fn q cnb ch ^_n[cf+
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? ]hYjle ]fl g^ KdYkla[ Nmj_]jq( AY[mdlq CgkhalYd( Fgía[] $>r][`gkdgnYcaY%
? aj][lgj6 M* @j\xdqa( H*?*( >*N[*

PDA OQNCE?=H PNA=PIAJP KB O=@@HA JKOA
M* @ M ? v G T D

O[^^f_ him_ cm ^o_ ni j[lnc[f il ]ig jf_n_ ^_mnlo]ncih i` nb_ h[m[f me_f_nih )
g[chfs [m [ l_mofn i` ^[g[a_ ni nb_ ][lncf[achiom m_jnog ) nb_ j_lj_h^c]of[l jf[n_)
nb_ h[m[f \ih_m [h^ mig _ncg _m nb_ pig_l+ Pb_ ]iggih_mn ][om_m [l_ nl[og[)
msjbcfcm [h^ `[ofns mo\go]iom l_m_]ncih i` nb_ m_jnog + E` hin l_^o]_^ ch ncg_)
`lihn[f [h^ f[n_li`lihn[f `l[]nol_ i` nb_ him_ [h^ m_jnog i`n_h f_[p_ [ ^_jl_mmcih+
Eh n_lnc[ls msjbcfcm nb_ him_ cm [ ]iggih mcn_ `il aogg[m) ch]fo^ cha nb_ h[m[f
\ih_m [h^ nb_ ][lncf[achiom [h^ \ihs m_jnog ) ch qbc]b o f]_l[ncih [h^ m_ko_mnl[*
ncih i]]ol+ Eh mo\go]iom l_m_]ncih i` nb_ m_jnog) oh f_mm [h [^_ko[n_ mnlcj i`
][lncf[a_ cm f_ `n [n nb_ fiq _l _h^ i` nb_ him_ [h^ \_fiq nb_ \lc^a_) nb_ ch[^_ko[n_
mojjiln ]i ff[j m_m [`n_l mig _ gihnbm il s_[lm+ Po\_l]ofimcm) ][lc_m i` nb_ \ih_m
[h^ ][lncf[a_) f_jlims [h^ lbchim]f_lig[ g[s [fmi jli^o]_ nbcm ^_`ilg cns+ Eh
msjbcfcnc] ]b cf^l_h [h^ ch `[h nm m[^^f_ him_ l_mo fnm `lig nb_ ^_p_fijg _hn i`
msjb cfcnc] ]ilst[ q cnb [ ]blihc] ]iolm_) `i ffiq _^ \s o f]_l[ncih [h^ m_ko_mnl[ncih
i` nb_ \ih_m [h^ ][lncf[a_+ Jin _p_ls m[^^f_ him_ b[m [ b cmnils i` nl[og[ il
^cm_[m_) biq_p_l) m ch ]_ nb_ him_ cm ih_ i` nb_ ila[hm qbim_ `ilg cm chb_lcn_^8
hi him_ cm msgg_nlc][f [h^ ch^cpc^o[f `[g cfc[ f [h^ l[]c[f p[lc[ncihm [l_ mi
g[hc`if^ nb[n b[l^fs nqi him_m [l_ [fce_+ Pbcm [fmi [jjfc_m ni ]iha_h cn[f m[^^f_
him_) qbc]b i]]olm ch [ g [hc`if^ p[lc_ns i` `ilgm+

@_jl_mmcih i` nb_ \lc^a_ i` nb_ him_ [fq [sm ][om_m ]ihmc^_l[\f_ l_mjcl[nils
^ c``c]o fnc_m [h^ _p_h ]igjf_n_ [nl_mc[ i` nb_ h[m[f j[mm[a_m+ Oig_ncg _m nb_
qbif_ il nb_ ]on[h_iom j[ln i` nb_ m_jnog %nb_ ]ifog _ff[& cm [\m_hn [h^ nb_
[j_r i` nb_ him_ b[m hi mojjiln+

Bil nb_ nl_[ng_hn i` m[^^f_ him_ >olc[h _f[\il[n_^ nb_ g_nbi^ ^_m]lc\_^
\_fiq ) qbc]b cm om_^ `il nb_ nl_[ng _hn i` nbcm ^_`ilg cns ch nb_ [onbilâm ]fch c]+
Eh a_h_l[f) nb_ nl_[ng_hn ]ihmcmnm ch nb_ `i ffiq cha jli]_mm_m7

.+ imn_inigs i` nb_ h[m[f \ih_m)
/+ cgjf[hn[ncih i` [ ]ilcog*`[n al[`n il []lsf[n_)
0+ cgjf[hn[ncih i` [ ]ilnc]i*][h]_ffiom [onial[`n il [onia_hc] ][lncf[a_+

>_`il_ ]igg_h]cha nb_ nl_[ng _hn i` m[^^f_ him_) [hs fi mm i` j[ln i` nb_
go]iom g_g\l[h_ il mech i` nb_ him_ gomn `clmn \_ l_jf[]_^+ Eh gcf^ ^_jl_mmcih
i` nb_ him_) `iol`if^ imn_inigs i` nb_ h[m[f \ih_m [h^ nb_ `lihn[f jli]_mm i` nb_
g[rcff[ cm i`n_h mo ``c] c_h n %j[lnc]of[lfs [`n_l nl[og[& ni h[lliq [ \li[^ him_
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[h^ [n nb_ m[g _ ncg_ l[cm_ nb_ \lc^a_+ Pb_ him_ cm [h[_mnb_nct_^ \s ih_ chd_]ncih
`[hh cha ion `lig nb_ af[\_ff[ ni nb_ [j_r+

E` nb_ ^_jl_mmcih cm ^__j [h^ nb_ mech i` nb_ him_ cm cggi\cf_ [h^ ncabnfs
mnl_n]b_^) nb_ mi `n ]ip_lcham [l_ fiim_h_^ \s chm_lncha [ ]ilcog*`[n al[`n \_fiq
nb_ ]ip_lcham i` nb_ him_ nblioab [h ch]cmcih ch nb_ ]ifog_ff[+ Pb_ al[`n cm
i\n[ch_^ \s jl_j[lcha [ mnlcj i` mech ch nb_ bsjia[mnlcog [h^ l_gipcha nb_
_jcnb_fcog + Pb_ _rjim_^ ]ilcog cm nb_h l_gip_^) nia_nb_l q cnb [ f[la_ il mg[ff
f[s_l i` `[n+ Pb_ mcn_ i` nb_ al[`n cm m_ f_] n_^ mi nb[n f[n_l) qb_h l_gipcha [ ][lnc*
f[a_ il \ih_ al[`n) cn cm hin h_]_mm[ls ni g[e_ [ `l_mb qioh^ [h^ m][l _fm_qb_l_+
Pb_ f[n_l \ih_ al[`n cm n[e_h `lig [\ip_ nb_ cfc[] ]l_mn+

=\ion nbl__ ni `iol gihnbm f[n_l) [`n_l jimmc\f_ l_j_[n_^ cgjf[hn[ncih i`
]ilcog*`[n al[`nm) qb_h nb_ mi`n j[lnm [l_ ^cf[n_^) nb_ \lc^a_ i` nb_ him_ cm l[cm_^
il nb_ m_jnog cm l_jf[]_^+ Eh nb_ ][m_ i` [ mg [ff ^_jl_mmcih) j_lc]bih^l[f ][lnc*
f[a_ cm mo ``c] c_h n8 `il [ ^__j ^_jl_mmcih [h imn_i]bih^l[f al[`n LJV \ih_) JV ][lnc*
f[a_ & `lig [ lc\ cm om_^+ Pb_ al[`n cm `cr_^ nl[hm]on[h_iomfs \s jchhcha cn ni nb_
h[m[f \ih_+ Sb_l_ [ f[la_ j[ln i` nb_ m_jnog l_kocl_m l_jf[]cha [h^ [ mojjiln
b[m ni \_ `ilg_^ `il nb_ [j_r i` nb_ him_) nb_ gimn m[ncm`[]nils cm [ ]ilnc]i*][h*
]_ ffio m al[`n `lig nb_ cfcog+ = al[`n i` nb_ l_kocl_^ mct_) qbc]b ih m_]ncih b[m
nb_ `ilg i` [ lcabn*[haf_^ nlc[haf_) cm l_gip_^+ Pb_ al[`n cm g i^_ff_^ ch [jjlirc*
g [n_fs nb_ `ilg i` nb_ f_nn_l H) nb_ mbiln [lg \_cha chn_h^_^ `il mojjiln i` nb_
[j_r [h^ nb_ fiha [lg `il nb_ \lc^a_ i` nb_ him_+ = ]]_mm cm i\n[ch_^ ni nb_ mcn_
i` nb_ [\m_hn m_jnog pc[ [ p_lnc][f ch]cmcih ch nb_ ]ifog _ff[) \_fiq nb_ mech i`
nb_ him_) [h^ nb_ qbif_ [l_[ cm `l__^+ Pb_ n_]bhcko_ i` chm_lncha nb_ al[`n pc[
[h chnl[h[m[f ch]cmcih b[m \__h [\[h^ih_^ \_][om_ i` nb_ ^[ha_l i` ch`_]ncih)
qbc]b _p_h [hnc\cinc]m `[ cf ni jl_p_hn+ Kp_l nb_ \ih_m i` nb_ him_ nb_ mo\j_lcimn_[f
lion_ cm om_^+ =`n_l nb_ [f[l ][lncf[a_m b[p_ \__h ]ig jf_n_fs gi\cfct_^) nb_ al[`n
cm chm_ln_^ ch nb_ him_ \s chnli^o]cha nb_ fiha [lg) ]ihmcmncha i` ]ilnc][f \ih_
ihfs) mo\j_lcimn_[ffs [fiha nb_ h[m[f \ih_) \on ih fs `[l _hioab ni jl_m_lp_ nb_
`lihni*af[\_ff[l [haf_+ Bcr[ncih cm moj_l`foiom) mch ]_ nb_ al[`n cm chm_ln_^ \_fiq
nb_ j_lcimn_og [h^ cm `clg fs mojjiln_^ ih nb_ inb_l mc^_ \s nb_ h[m[f mjch_+
?[lncf[a_ cm cgjf[hn_^ ch nb_ him_ ch nb_ m[g_ q[s+ Eh nbcm) [h^ ch mo\j_lcimn_[f
chm_lncih i` nb_ jlircg[f j[ln i` nb_ al[`n) >olc[hâm g_nbi^ j f[sm [h cgjiln[hn
j[ln+ En cm nb_ gimn h[nol[f `ilg i` `cr[ncih i` nb_ al[`n [h^ _hmol_m j_l`_]n [nn[]b *
g_hn i` nb_ ][lncf[a_ ni nb_ \ih_m i` nb_ him_+ Eh m[^^f_ him_ q cnb [ ^_`_]n i`
nb_ mech i` nb_ him_ il i` nb_ ]ifog_ff[) nb_ ^_`_]n gomn \_ nl_[n_^ \_`il_
l_jf[]cha nb_ m_jnog+

Eh [^^cncih ni [onijf[mnc] g[n_lc[f) [ ffij f[mnc] g[n_lc[f b[m \__h) [h^ mncff
cm om_^ `il l_j[clcha m[^^f_ him_+ ?_ffofic^) aif^) mcfp_l) jf[nchog) [fogchcog)
p[m_fch_ [h^ j[l[``ch b[p_ hiq) ch nb_ g[ch) \__h ^cm][l^_^) nb_cl j f[]_ \_cha
n[e_h \s nc]ihcog ) n[hn[fog) pcn[ffcog ) jf_rcaf[m) []ls f[n_m [h^ cpils+ Pb_ g[ch
^cm[^p[hn[a_ i` [h [ffij f[mnc] cgjf[hn cm nb[n cn ][h h_p_l n[e_) ch nb_ \cifiac][f
m_hm_) il \_]ig_ [nn[]b_^ ni nb_ mollioh^cha ncmmo_m+ Pb_ ^_[^ cgjf[hn cm g_l_fs
mollioh^_^ [h^ _h][jmof[n_^ qcnb al[hof[ncih [h^ `c\liom ncmmo _ 8 nb_ \i^s cm
[fq [sm nlscha ni ^cmjim_ i` cn [h^ q[cnm ihfs `il [ ]ihp_hc_hn gig_hn ni _rj_f cn+
Og[ff _j cmi^_m) mo]b [m mfcab n nl[og[) h_[l [h^ g _n[mn[nc] ch`f[gg[ncih) _n]+)
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b[mn_h cnm _rjofmcih+ =h [ ffij f[mnc] al[`n cm [ fq [sm [ hih*\cifiac][f _h]f[p_+ Enm
b[lgihciom) hilg[f ]ihh_]ncih q cnb nb_ mollioh^cha ncmmo _m cm ch]igj[nc\f_
qcnb \ ci fiac][ f f[qm+

Pb_ [onbil b[m i`n_h b[^ nb_ ijjilnohcns i` p_lc`s cha nb_m_ \ ci fia c][ f jli*
]_mm_m ch jl[]nc]_+ D_ b[m m__h gil_ nb[h ih_ j[nc_hn q cnb [ n_gjil[ls []lsf[n_
cgjf[hn ch nb_ him_) qbc]b ]iof^ _[mcfs [h^ `l__fs \_ nq cmn_^ lioh^ cnm iqh [rcm
\s nb_ `cha_lm) nblioab nb_ mech) q cnbion [hs l_[]ncih ch nb_ mollioh^cha ncmmo_+
Pbcm mbiqm nb[n nb_ cgjf[hn cm ni f_l[n_^ q _ff \s nb_ ila[hcmg ) \on nb[n cn [ fq [sm
l_g[chm [ `il_cah \i^s+ Jih*[\mil\[\f_ [ ffij f[mnc] g [n_lc[fm b[p_ nb_ [^p[hn[a_
nb[n nb_cl mb[j_ ^i_m hin [fn_l+ Pb_s ][h \_ ^[ha_liom) biq_p_l+ L[l[``ch) `il
_r[gjf_) ][h) ch nb_ ]iolm_ i` ncg_) a cp_ lcm_ ni j[l[``chig[n[ %jm_o^inogiolm
qcnb [ ]blihc] ch`f[gg[nils ]iolm_&+ L[l[``ch ][h [fmi \_ [ ][l]chia_h c] [a_hn+
Eh l_]_hn s_[lm l_jilnm ih j_lg[h_hn []lsf[n_ chjf[hnm ch nb_ `[]_ b[p_ \__h
jo\fcmb_^+ Pb_s ihfs ]ip_l j_lci^m i` nqi ni nbl__ s_[lm [`n_l nb_ ij_l[ncih)
biq_p_l Ö nii mbiln [ ncg_ `il [ ^_`ch cn_ ]ih]fomcih+ Eh nb_ g _[hncg _ l_jilnm
ih nb_ ][l]chia_h c] _``_] n i` []lsf[n_m b[p_ [jj_[l_^+ Eh [hcg[f _rj_lcg_hnm)
nb_ `ilg[ncih i` [ ][l]chig[ q[m i\m_lp_^ _cabn ni n_h s_[lm [`n_l j_lg[h_hn
cgjf[hn[ncih+ =fnbioab nb_ l_mo fnm i` [hcg[f _rj_lcg _hnm ][hhin \_ [jjfc_^
[\mifon_fs ni bog[h g_^c]ch_) nb_ j_lg[h_hn cgjf[hn[ncih i` []ls f[ n_m ch nb_
bog[h \i^s mbiof^ \_ [pic^_^+

Lli\[\fs nb_ ih fs ]cl]og mn[h]_m oh^_l qbc]b nb_ n_gjil[ls om_ i` hih*
[\mil\[\f_ [ ffij f[mnc] g[n_lc[f cm do mnc`c_^ cm ni `l__ [h^ mnl_n]b nb_ mi`n ]ip_lcham
i` nb_ him_) j[lnc]of[lfs ch ]bcf^l_h) ch qbig m[^^f_ him_ ][hhin `ch[ ffs \_
]ill_]n_^ ohncf jo\_lns) il ch ][m_m i` l_j_[n_^ [\miljncih i` ]ilcog*`[n al[`nm+
Eh nb_ [onbilâm _rj_lc_h]_) nb_ \_mn mo\mn[h]_m %il n_gjil[ls cgjf[hnm `il nb_
joljim_ i` jl_j[l[ncih [h^ ^cf[n[ncih [l_ []lsf[n_ [h^ cpils+ Pb_ f[nn_l cm l_`ch_^
g[n_lc[f p_ls mcg cf[l ni \ih_ [h^ \_][om_ i` cnm b[l^h_mm cm l_f[ncp_fs _[ms ni
^_[f q cnb \inb \_`il_ [h^ [`n_l nb_ ij_l[ncih+ Pb_ _[lfs cgjf[hn[ncih i` cpils
q[m `ioh^ ni b[p_ [ aii^ _``_] n hin ihfs ih nb_ mn[n_ i` nb_ mech) \on [fmi ih
nb_ ^_p_fijg _hn i` nb_ qbif_ [l_[) qb_l_ nb_l_ cm [ \li[^ \[mcm %omo[ffs nb_
qbif_ i` nb_ g c^^f_ m_]ncih i` nb_ `[ ]_ &+

Pb_ `[n_ [h^ g[hh_l i` b_[fcha i` fcp cha g[n_lc[f cm kocn_ ^ c``_l_hn+ Eh nbcm
][m_ ]ih^cncihm `il [ nlo_ n[e_ [l_ jl_m_hn+ Pb_ al[`n cnm_ f`) [m q _ff [m nb_ ncmmo_
ni qbc]b cn cm nl[hmjf[hn_^) n[e_m `o ff j[ln ch pcn[f jli]_mm_m [h^ ch ncg_ \_]ig_m
j[ln i` nb_ ila[hcmg [m [ qbif_+ Pbcm cm nb_ qbif_ joljim_ i` nl[hmjf[hn[ncih i`
fcp cha g[nn_l+ ?ilcog*`[n al[`nm [l_ hiolcmb_^ [n `clmn \s cg\c\cncih+ =fnbioab
nbcm nsj_ i` al[`n mblchem ch [ mbiln ncg _ nblioab qlchefcha) ch lbchijf[mns) c`
]ill_]nfs `cr_^) q cnb l_`_l_h]_ ni cnm ]b[ha_[\f_ `ilg) cn `o f`cfm cnm joljim_) c+ _+ ni
_rn_h^ nb_ ]on[h_iom ]ip_lcha i` nb_ him_ mi [m ni l_^o]_ jl_mmol_ ih [ mifc^
cgjf[hn+ ?[lncf[a_ cm hin p[m]of[lct_^ [h^ l_]_cp_m cnm honlcncih \s g_[hm i`
imgimcm+ Pb_ al_[n_l j[ln i` nb_ ][lncf[a_ \_]ig _m ila[h c][ ffs [nn[]b_^ ni nb_
mollioh^cha al[hof[ncih ncmmo_ [h^ s_[lm [`n_l Ö c` nb_ ][lncf[a_ cm hin ^[g[a_^
^olcha cgjf[hn[ncih Ö ihfs mcahm i` [acha ][h \_ ^_n_]n_^+ ?[lncf[a_ mi fc^ c`c_ m \s
][ f]c`c][ ncih [h^ [m\_mnim nl[hm`ilg[ncih %>olc[h&+ Kmm_iom ]ihh_]ncihm [l_ hin
`ilg_^) \on nb_ al[`n \_]ig _m `clg fs [nn[]b_^ ni nb_ ]ihh_]ncp_ ncmmo_+ @_n_lcil[*
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ncih [h^ l_miljncih [l_ p_ls l[l_ [h^ i]]ol ihfs c` nb_ al[`n cm ^[g[a_^ ^olcha
g[hcjof[ncih [n ij_l[ncih+ Pb_ ]bc_` [^p[hn[a_ i` ][lncf[a_ cm nb[n cn e__jm cnm
l_mcfc_h]_+ Oig_ncg_m) biq_p_l) ^cmnilncih g[s i]]ol) _mj_]c[ ffs ch nb_ ][m_
i` f[la_ al[`nm) [m [ l_mofn i` nl[]ncih \s m][l ncmmo_+ Pbcm ][h i`n_h \_ jl_p_hn_^
\s omcha [h imn_i]bih^l[f al[`n) c+ _+ [h [onial[`n ]igjim_^ i` \ih_ [h^ ][lncf[a_+
Pb_ \ih_ \_]ig _m `clg fs [nn[]b_^ ni nb_ h[m[f \ih_m [h^ nb_ al[`n g[chn[chm cnm
^cl_]ncih+

Scnb ]ilnc]i*][h]_ffiom al[`nm nb_ jli]_mm cm mig_qb[n ^c``_l_hn+ Pb_
jbsmc][ f*\ ci fia c][ f [^p[hn[a_ i` nb_m_ al[`nm cm nb[n nb_ ]ilnc][f \ih_ g[e_m
nb_ al[`n `clg [h^ nb_ mjihas \ih_ []nm g[chfs [m [h imn_ia_h c] g_^cog+
R[m]of[lct[ncih cm l[jc^fs l_h_q_^ [`n_l nl[hmjf[hn[ncih) mch]_ nb_ fiim_ mnlo]nol_
i` nb_ mjihas \ih_ j_lg cnm chp[mcih i` nb_ nl[\_]of[_ \s mg[ff \fii^ p_mm_fm
`lig nb_ mollioh^cha ncmmo_m+ En cm ehiqh nb[n [fgimn [ff nb_ g[nol_ _f_g _hnm i`
nb_ ]ilnc][f [h^ mjihas \ih_ ^c_) \on nb[n nb_ jli^o]ncih i` h_q \ih_ miih
\_achm `lig nb_ ]_ ffm i` nb_ _h^imn_[f [h^ j_lcimn_[f f[s_lm+ L[ln i` nb_ ]ilnc][f
\ih_ ^c_m [h^ j[ln jli^o]_m h_q \ih_+ Pb_ mjihas \ih_ l_g[chm chn[]n qcnbion
l[l_`[]ncih [h^ nb_ j_lcjb_l[f j[ln cm ]ihp_ln_^ chni ]ilnc][f \ih_) `ilg cha
[ `clg \[m_ `il nb_ \lc^a_ i` nb_ him_+ =fnbioab nb_ imn_ia_h c] []ncpcns i` nb_
j_lcimn_og cm hin p_ls al_[n) cn [fmi `ilgm \ih_) q cnb nb_ l_mofn nb[n nb_ al[`n
jl_m_hnm [ ]igjf_r) p_ls mfcab nfs ^cg chcmb_^ ch mct_) q cnb [h [fgimn ]igjf_n_
]ip_lcha i` ]ilnc][f \ih_) `clg fs [nn[]b_^ ni nb_ mollioh^cha j[lnm+ Ehm_lncih i`
nb_ j[ln i` nb_ al[`n ]ihn[chcha hi mjihas \ih_ \_fiq nb_ j_lcimn_og [n nb_ liin
i` nb_ him_ l_mo fnm ch `clg ]ihh_]ncih qcnb nb_ \ih_m i` nb_ him_ %im hipog&+
Bil nb_ [\ip_ l_[mihm nb_ nl[hmjf[hn[ncih i` ]ilnc][f \ih_ qcnbion mjihas \ih_
cm hin mocn[\f_+ Pb_ c^_[f mcn_ `il i\n[chcha [ ]ilnc]i][h]_ffiom al[`n cm nb_ cfc[]
]l_mn+ Pb_ nc\c[ cm hi fiha_l om_^ \_][om_ i` nb_ f[]e i` mjihas \ih_ [h^ nb_
^[ha_l i` `l[]nol_+

Ll_m_lp_^ bigijf[mnc] g[n_lc[f b[m \__h om_^ ch p_ls `_q ][m_m8 ch nb_
g[dilcns cn q[m _cnb_l _fcg ch[n_^ il [\mil\_^+ En cm ehiqh nb[n nb_ ]_ ffm i` bigi*
a_hiom \ih_) qb[n_p_l nb_ g_nbi^ \s qbc]b nb_ \ih_ cm jl_m_lp_^) ^i hin molpcp_
[`n_l cgjf[hn[ncih) \on [l_ l_jf[]_^ \s \ih_ `lig nb_ \_^+ L_jnc] f_o]i]sn_
`_lg_hnm ^ cmmi fp_ nb_ ^_[^ jlin_ch*]ihn[ch cha g[mm) mi nb[n c` nb_ cgjf[hn cm hin
]ig jf_n_fs [\mil\_^) cn g _l_fs []nm [m [ me_f_nih `il nb_ h_q fs `ilg_^ \ih_+
Digijf[mnc] g[n_lc[f cm nb_l_`il_ _gjfis_^ ihfs ch m_ f_] n_^ ][m_m ch qbc]b cnm
om_ cm domnc`c_^ + D _n_lijf[mnc] g[n_lc[f cm hin om_^) [m cn cm mncff ch nb_ _rj_lcg_hn[f
mn[a_+

Sb_h nb_ [onbil qile_^ [n Lli`_mmil >olc[hâm ?fchc] i` Lf[mnc] Oola_ls ch
Ll[ao_) b_ _r[g ch_^ [ff ][m_m i` \ih_ [h^ ][lncf[a_ nl[hmjf[hn[ncih ch nb_ him_
%oj ni .616&+ K` 0-6 [onial[`nm nl[hmjf[hn_^ \s ^c``_l_hn mola_ihm) 6" q_l_
l_d_]n_^+ Pb_ g[ch `[cfol_m q_l_ ][m_m i` m[^^f_ him_ i` msjbcfcnc] ilcach il [`n_l
fojom+ Eh nb_ m[g_ ]fch c]) G[l`ce %.610& l_jiln_^ ih .-5 ][m_m i` nl[hmjf[hn[ncih
i` cpils ch nb_ him_) q cnb 03" `[cfol_m+ Pb_ l_mo fnm ch nb_ [onbilâm jl_m_hn ^_j[ln*
g_hn % nbioab ch [ ]ihmc^_l[\fs mg [ff_l hog\_l i` ][m_m& hin ihfs ]ih`clg nb_m_
l_mofnm) \on []no[ffs mbiq mig _ cgjlip_g_hn [m [ l_mofn i` nb_ f[la_l m_ f_]ncih
i` [hnc\ cinc]m hiq [p[cf[\f_+ Pif_l[h]_ i` [lnc`c]c[ f mo\mn[h]_m q[m go]b fiq_l
nb[h nb_ n[e_ i` [onijf[mnc] g[n_lc[f+
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ni ]ih]fomcih cn ][h \_ mn[n_^ nb[n ch nb_ molac][f nl_[ng _hn i` m[^^f_ him_
[onijf[mns n[e_m jl_]_^_h]_ ip_l [ ffij f[mns + Pb_ nl[hmjf[hn[ncih i` [onijf[mnc])
fcp cha g[n_lc[f g[s hin \_ nb_ mcg j f_mn g_nbi^) \on cn cm nb_ gimn h[nol[f+ Khfs
fcpcha g[n_lc[f ][h \_ ch]iljil[n_^ chni nb_ h _q _hpclihg_hn+ En cm jimmc\ f_ Ö
[h^ jli\[\f_ Ö nb[n mocn[\f_ [ ffij f[mnc] g [n_lc[f ][h \_ `ioh^) \on _p_h nb cm cm
]igj[l[\f_ ih fs q cnb [ ^_[^ cgjf[hn+ Pb_ l_mo fnm i` nl_[ng _hn i` m[^^f_ him_
\s [ ffij f[mns [l_ i`n_h \_nn_l nb[h [h [onial[`n [m `[l [m `ilg cm ]ih]_lh_^) \on
cn cm cgjimmc\f_ ni m[s qb_nb_l [h [ ffij f[mnc] cgjf[hn q cff hin \_ _rj_ff_^ [`n_l
mig _ s_[lm+ Digijf[mnc] al[`nm [l_ p_ls i`n_h [\mil\_^ il l_jf[]_^ \s `c\liom
ncmmo_+ Sb_h [onij f[mnc] al[`nm b[p_ ih]_ n[e_h) nb_s [l_ h_p_l _fcg ch[n_^) oh f_mm
ch `_]ncih i]]olm cgg_^c[n_fs [`n_l nl[hmjf[hn[ncih+ Pb_ c^_[f al[`n mbiof^ \_ [\f_
ni \_ om_^ l[jc^fs [h^ mbiof^ \_ mo ``c] c_h nfs f[la_+ Enm ]ih mcmn_h]s mbiof^ \_ mo]b
[m ni [ffiq cn ni \_ g i^_ff_^ [m l_kocl_^ [h^ cn mbiof^ \_ l_mcmn[h n ni [\miljncih+
En mbiof^ hin ]b[ha_ `ilg [`n_l cgjf[hn[ncih) \on mbiof^ \_]ig _ [ `clg j[ln i`
nb_ acp_h mcn_ [h^ mbiof^ \_ ni f_l[n_^ \s nb_ mollioh^cha ncmmo_m+ ?[lncf[a_ [h^
\ih_ i\pciomfs `o f`cf gimn i` nb_m_ ]ih^cncihm [h^ cn cm nb_l_`il_ m[`_ ni ]f[cg
nb[n \ih_ i]]oj c_m `clmn j f[]_ ch l_]ihmnlo]ncp_ mola_ls i` nb_ him_+ Enm \ ci fia c][ f
[h^ jbsmc][ f jlij_lnc_m [l_ ch^cmj_hm[\ f_ ch l_j[l[ncp_ lbchijf[mns) ni ]ill_]ncp_
mola_ls i` nb_ him_ `l__ ][lncf[a_ al[`nm [l_ nb_ gimn m[ncm`[]nils +

O QII=NU

= \lc_` ^_m]lcjncih cm acp_h i` nb_ [_nci fias ) j[nbia_h_mcm [h^ ]fch c][ f
[ mj_]nm i` m[^^f_ him_ [h^ i` nb_ jlch]cj f_m i` >olc[hâm g_nbi^ i` nl_[ng _hn+

Pb_ g_nbi^ ]ih mcmnm ch nb_ cgjf[hn[ncih i` [ ]ilcog*`[n al[`n il []lsf[n_
[h^ ch cgjf[hn[ncih i` [ ]ilnc]i*][h]_ffio m \ih_ [onial[`n il i` [onia_hc] ][lnc*
f[a_+

ni [ f[la_ jlijilncih i` ][m_m bigijf[mnc] al[`nm [l_ [\mil\_^ il l_jf[]_^
\s `c\liom ncmmo_ [h^ [l_ nb_l_`il_ ohmocn[\f_ g[n_lc[f `il l_j[clcha m[^^f_ him_+
D _n_lia_hiom al[`nm [l_ hin om_^) mch]_ nbcm ko_mncih cm mn cff ch nb_ _rj_lcg_hn[f
mn[a_+

Pb_ [onbil ^l[qm [nn_hncih ni nb_ jimmc\ cfcns i` omcha [ ffij f[mnc] g[n_lc[f
`il nb_ joljim_ i` ]ill_]ncha m[^^f_ him_) \on [fmi jichnm ion nb_ ^[ha_l i` nb_
][l]chia_hc] _ ``_] n i` mig_ [ ffij f[mnc] g [n_lc[fm+ Pbcm ^[ha_l cm hin _r]fo^_^
_p_h ch nb_ ][m_ i` []lsf[n_) c` j_lg[h_hn []lsf[n_ cgjf[hnm [l_ om_^+ =]lsf[n_
][h nb_l_`il_ \_ om_^ [m [ n_gjil[ls cgjf[hn ihfs) `il nb_ joljim_ i` ^ cf[n[ncih +

Ji [ ffij f[mnc] cgjf[hn Ün[e_má ch nb_ \ cifiac][f m_h m_ [h^ cn h_p_l \_]ig_m
[nn[]b_^ ni nb_ mollioh^cha ncmmo_m+ En g[s mncff \_ _rj_ff_^ [`n_l g[hs s_[lm+
Sb_h ih]_ cn b[m n[e_h) [onijf[mnc] g[n_lc[f cm h_p_l l_d_]n_^+ Arj_lc_h]_ mbiqm
nb[n \ih_ al[`nm [l_ nb_ gimn m[ ncm`[]nils ch l_]ihmnlo]ncp_ mola_ls i` nb_ him_
[h^ nb[n `l__ ][lncf[a_ al[`nm [l_ nb_ \_mn ch ]ill_]ncp_ mola_ls+
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= GD = J Y ^[d

ThjsjlDZ_]Gi_ d_m_DD_ ]_`fZK>D`fDili hi][
K* / h Y ] ED l* C

Ddg[ba] FghgOFgjg gfC[YCCC /OCJEagjCC( fYpgj]C]kY C FEDCCCFC []ba7bag=Cba(Cgjg fg[Y
hYkgzhYC`a fhCCalCf=a ]jg ba]i]CCC( hYkhY\gpYCCGa] YFYbl]HCFJH =qhfYCJH = FEaCCCF] eaY[pC)
f][FJC pChqhjCC = ChYj]* Ed]f]CC] >J>SJCS = g2am7]H C/ [Ea]baqagflCp CY[p]ú6 C/ g[p]gpgHCC
CJ>J==DS FJ>S>C( C/ f]h][YXFC FJ:FCJ)):FChg=gjg phYC>CEaYfpYpY CEDC YfhCEaYpY C CN f]h][YYFC
a[ghFJ=J)jqzqYpgjg YqpgphYf[fbaYfpYpY CEDC Yqpgj]CCgjg phYeY* AgHJamaY[pCla][FCC CHCEaYfpYp(
= 2gba=faCC>S=] [baqfY]=( h]kghåChq]p[Y CEDC kYH]fY]p[Y 0%C2hg/CJC pFYC=ag( fgYpgHq JC C>
fh]k[pYkbaY]p >JåJC fhCjgfC=af HYp]hfYba CEDC ==ahY=CC=YCCC []CEaJ=CCCgjg fg[Y* A]p]hg)
j]CC=aC phYf[fbaYCpYp H=D C> fhCH]CC>H( pYf fYf fhCH]f]CC] ]jg fYpgfCS>C ]e] = Yf[f])
hCH>CSYED=CJC >SYbDCC*

TFYkYfg fY =,/H,C$C,[j= fhCH]f]CCC YEaEagfbaY[pCC][Fgjg HYp]hfYbaY [ m]ba=Fb ==ahY=CC)
=YeaC []fEaJ=CCCgjg fg[Y ` =H][j] [ p]H g\hYe]Cg =CCHYCC] CY ZgZegbc`g[pZ FYfm[]hgj]C)
Cgjg `[`[pZ`` C]fgpgh=ap YEaEagfEaY[pJ=* OYFC8] ` q YfhCEaYpg= `ZbaZk` []jgmCf `[cbaag``pZ
FYCaX]hgj]CCg] C]f[p=C]( ][baf g`` CHamaYCpmhg=YC=a CY=[]jfY* JffYFJ( YfhCEaYp eg`[`g
fhCH]CCS= = FYf][p=] =h]H]CCgjg( fgbajgpg=Cp]ba=CJjg hY[maChCage]jg =FEaYCZaeY*

CY g``` YbabagfbaY[p Z zfgbagjff][FJH [eZa[ba[ CfFgjfY C] fhCC>C=]p ` `[ [g]CCCCp[C
[ JFhqf[Yage]C ]jg pcZ`Zag ` eg`[[p CYf[] f]h]k C][FJEa=FJ `[[`p`gZ Ea]p ZZa`[ba`pZ[`* <qpg)
fbaY[pCC][FCC HYp]hfYEa( ][baf g` q:F] fhCC>CEa( pg C] ==e]baC]p[C* JC=DS fgFYkYba( `pg cg[p)
`Za` phYf[fbaYCpYp kYCCHY]p =]fqe]] e[[pg Z kg[[pYCJ=Cp]ba=CJC pfhqhjCC fg[Y( Y Z fgh)
hfjChqage]C pfhqhjCC Ñ [Zgzg``g f]h][Yf[]CC=aC phfe*

# ( $ & " (
H_ P l[ cn_g _h c ? b clola c][ f ^o J _t _h O _ ff_

M* @ j \ x - q a

Pf] \ ] k[ j ah lag f \] Q xlag dg_a]( \] dY h Y l` g _ xf õ k] ] l \] dY [ daf ai m ] \m f]r ]f k] dd] (
\m e õe ] im] d] k j] _ a] k \m ljY a l]e ]f l( x dY Z g jx] k h Y j Y [Y\ xe a[ a]f = mjaYf w dY [ daf aim]
\ ] dY [` ajm j_ a] h dY k lai m ] w K jY_m] ( n a]f l \ à] lj] \ x[jal] *

GY l` x jY h a] k] [ge hgk] \] -àae h dYf lY lag f \m l jY f k h dY f l \ ] je g )kgm k[m lYf x ( \ àY [ jq dY l
] l \] -àae h dY f lY l ag f \ àY m lg _ j] a^] k \] -#gk [ge hY[ l ] l khgf_ a]mp gm \ àY m lg _ j] ^^] \m
[ Y j lad dY _ ] *

G] l j Y f k h dY f l ` ge gh dY k lai m ] k] jx kg jZ ] ]f Z a]f _ jYf \ fge Zj] \ ]k [Yk( kg al -- k]
j]e h dY[ ] h Y j d] ldk km ^aZ j]mp ] l \ ]n a]f l \] [ ] ll] jY ak g f mf e Y lx ja] d h]m [gfn]fYZ d]
i m Yf\ Y -àY [[ge h dakk]e ]f l \m f]r ]f k] dd] *

Gàgf f ] k] k ] j l h g af l ö ` x lx jg lj Y f k h dY f l [ Y j dY kg ddm lag f \] [] h jgZ dxe ] f] k]
ljg mn ] i m à]f k lY \ ] \ ]k j] [` ] j[` ] k ] p h x jae ]f lY dd] k *

GY d a l lx j Y lm j] k a_ f w d] dY h g kk aZ adalx \] -à]e h dg a] \m e Y lx ja] d Y ddg h dY k lai m ] ]f [g j)
j] [ l ag f \m f]r ]f k] dd] ( e Yak( ]f e xe ] l]e hk( ] dd] af\ aim] dY h g kk aZ adalx \] -à] ^ ^] l [Yj[ afg )
_ õf ] \] [ ] j àl] k Y ddg h dY k l] k * B]l ] ^ ^] l [ Y j[ af g _ õf ] f à] k l h g af l f x_ da_ ]YZ d] >`]r [ ] jl] k
Y [ jq dY lk ( \m e ge ]f l i m àadk kg f l ae h dY f lx k Y \ ]e ]m j] * >à] k l h g m j [ ] dY i m àgf f] k] k ] j l
\] -àY [ jq dY l i m à]f ^g je ] \] -à] f b] m \ adY lY l] m j *

L m a[gfim] e Y lx j a] d Y ddg h dY k lai m ] f] _ m x jj al bYe Y ak Ym k]f k Z ag dg_ aim] ] l f ] k] jxm f al
bYe Y ak Ym lak km \ ] k ]fn ajgf k * DD h ] m l x lj] j] b] lx \ ]k \ ar Y af ] k ö Y f f x ] k e xe ] Y h jõ k -àae )
h dYf lY lag f * G] e Y lx ja] d Y m lg h dY k lai m ] ( Ym [ g f ljY aj] ( m f ] ^g ak _ m x jjal ( f #] k l _ m ] jj] j] b] llx h Y j
-àg j_ Yf ake ] * G]k ]p h x ja]f [ ] k g f l e gf ljx im ] dY _ j] ^^] g kk]m k] g[[mh] dY h dY [ ] kmh x j a]m j]
]f [` ajm j_ a] jx [g f k ljm [ lan ] lY f \ ak im] d] [ Y j l a d dY _ ] -àg[[mh] ]f [` ajm j_ a] jx h Y jY lj a[ ] *
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U P N < H H @ I A < N N P I B

@c_ ]b clo la cm]b _ > _b[h^ foha ^_l O [ nn_ fh [ m_

M* @ j \ x -q a

@k o aj\ ]af] cmjr] =]k[`j]aZmf_ \]j <l`agdg_a]( KYl`g_]f]k] mf\ Fdafac \]j N Y ll] d)
fYk] mf l] j _ d] a[`r]ala_]j < flm`jmf_ \]j =]`Yf\dmf_khjafrah a]f _]_]Z]f( \a] Yf\ \]j
Fdafac ^aaj h dYklak[`] >`ajmj_a] af KjY_ ngf <cY\]e ac]j =mjaYf Ymk_]Y jZ] al] l omj\]f*

?]j = ]`Yf\dmf_kngj_Yf_ Z] jm ` l af \]j De hdYf lYlagf ]af]k >gjag)A]ll_]o]Z]ljYfk)
h dYf lY l] k g\]j <cjq dYl]k mf\ De hdYf lYlagf ]af]k [gjla[g)khgf_agk]f Ffg[`]fk g\]j ]af]k
Ymlg_]f]f Ffgjh]dk*

?Yk `geghdYklak[`] De h dYf lY l o aj\ af ]af]e ra]e da[` `g`]f Kjgr]flkYlr j]kg jZ a] jl
g\]j \mj[` ^aZjgk]k B]o]Z] ]jk] lr l mf\ ak l Ymk \a]k]e Bjmf\] ]af mfn]jdYkkda[`]k Amdd)
e Yl]jaY d ^aaj \a] NYll] dfYk]*

C ]l]jg_]f] O jYfkh dYf lw l] o mj\]f f a[` l n]jo ]f\]l( \Y ka[` \a] Ggkmf_ \ a]k]j AjY_]
fg[` ae ]ph]jae ]f l] dd]f NlY\ame Z]^af\]l* *

@k o aj\ Ym^ \a] Q ]jo]f\mf_keg_da[`c]al ngf Yddgh dYklak[`]e HYl]jaYd ro][ck NYll]d)
Ymk_d]a[` ` af_]o a]k]f( ogZ]a _d]a[`r]ala_ Ym^ \a] Hg_da[`c]al ] af]j [Yf[]jg_]f]f Rajcmf_
]af a_]j < ddghdYkl]f Ym^e ]jckYe _]e Y[` l o aj\* N]dZkl Z]a < cjq dYl]f ak l ` ]m l] ]af] [Yf)
[]jg_]f] R ajcmf_ f a[` l Ymkrmk[` da]kk]f ( kgo]al ] k ka[` me ]af] ? Ym]jae hdYf lYlagf ngf
<cjqdYl]f `Yf\]dl* < cjqdYl] cgff]f b]\g[` Ydk r]alo ]ada_] ngjZ]j]al]f\]( ? adYlYlagfk]af)
dY_]f n]jo ]f\]l o]j\]f*

E]\o]\]k Yddgh dYklak[`] H Yl]jaY d ` ] adl f a]e Ydk af Zagdg_ak[`]e Naff ]af mf\ n]j)
Z af\]l ka[` f a[` l e al \]e Z]fY[`ZYjl]f B]o]Z]* @k cYff Ym[` fY[` EY`jr]f l]f ]dae af a]jl
o ]j\]f* Ngo]al \Yk Ym lgh dYklak[`] H Yl]jaY d ] afe Yd ] af_]`] adl akl( o aj\ ]k f a[` l e ]`j Ymk)
_]k[`a]\]f* ?a] @ j^Y` jmf_]f `YZ]f _]r]a_l( \Y^l \Yk F fg[`]f ljYfkh dYf lY l ]af] ^m`j]f\]
N l]ddmf_ af \]j j]cgfkljmc lan]f I Yk]f[`ajmj_ a] mf\ \]j ^j]a mZ]jljY_]f] Ffgjh]d af \]j
Fgjj]clagfk[` ajmj_ a] ]affaee l*

M @ A @ M @ I > @ N

-* >_lh^il`_l) =+7 Jjn* GYhbY /( -0/( -503*
.* >f_ap[^) C+7 KjY[l* glg)j` afg)dYjqf_* $=Yk]d% -,( -2.( -504*
/* >olc[h) B+7 M]n* >`aj* kljm [ l* 0( -/.( -5/3*
0* ?ihp_lm_) =+7 KdYkl( j][gfklj* Nmj_* 1( .03( -51,*
1* Almh_l) =+7 @q]( @Yj( Igk] O`j* Hgfl`dq .2( ./( -503*
3 * G[l`ye) R+7 BYk* Gxc* ò]k* .3( 312( -50/*
3* G[ln[mb_p) G+7 >`ajmj_aqY $Hgkc*% 0( 3 ( -51,*
5 * Gl[g[l_hei) E+7 >`ajmj_aqY $Hgkc*% /( .5( -51,*
5* Iibl) N+7 ?lk[`* rY`fYjr ld* U* /( 35.( -50-4*
-,* I[f\_]) A+7 M]n* <kg[* ex\* Y j_]f l* 2,( 32-( -502*
--* I[f\_]) A+7 ?aY ex\* mjm_ * -5( .0,1( -503*
-.* L_hh) K+7 N* <aj* e]\* E* .,( 33 3 ( -502*
-/* N[jch) I+7 KjY[l* g lg)j`afg)dYjqf_gd* $=Yk]d% -.( 0,1( -51,*
-0* Oolhh_s) H+ _n [f+7 GYf[]l .( /45( -503*
-1* R[chci) O+7 ?mg\][ae $C]dkafca% Nmhhd* .3( -( -,.*
-2* ëof[) F+7 Bk* NlgeYlgd* /( 41( -513*

$?j* M* @ j\x dq a%6 Uaefw -2( Fgía[]( >r][`gkdgnYcaY
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? ]hYjle ]fl g^ KdYkla[ Nmj_]jq( K]caf_ H]\a[Yd >gdd]_]( .f\ CgkhalYd( K]caf_ $>`afY%
? aj][lgj6 hjg^* >`m Cmf_)qaf

NA?KJOPNQ?PEKJ KB PDA PDQI>
> C P C P I B ) T D I ( R < I B O < ) H @ D ( F P I B A < I ) C P ( C J P > C P ) E @ I

Pb_ g[ch ][om_ i` ^_`_]nm i` nb_ nbog\ cm nl[og[ [h^ mch]_ nb_ ^_`_]nm p[ls
ch ^_al__) g_nbi^m i` l_j[cl [fmi p[ls+ Pbcm [lnc]f_ ^_[fm q cnb nb_ nl_[ng_hn i`
]igjf_n_ +fimm i` \inb m_ag _hnm i` nb_ nbog\+

Sb_h \inb ^cacn[f m_ag _hnm i` nb_ nbog\ [l_ ^[g[a_^) nb_ [^d[]_hn mnlo]*
nol_m [l_ [fmi fce _ fs ni \_ ^[g[a_^8 `il _r[gjf_) nb_ `clmn g_n[][lj[f \ih_ g[s
momn[ch j[lnc[f il ]igjf_n_ ^_mnlo]ncih [h^ mi`n ncmmo_m mo]b [m nb_ nb_h[l
gom]f_) n_h^ihm i` nb_ nbog\ [h^ nb_ [^d[]_hn me ch g[s \_ chdol_^+ Pb_m_ [l_
[giha nb_ `[]nilm qbc]b ch `fo_h]_ nb_ m_ f_]ncih i` g_nbi^m i` l_j[cl [h^
`oh]ncih[f l_]ip_ls+

E^_[ffs) l_]ihmnlo]ncih i` nb_ nbog\ mbiof^ `o f`cf nqi joljim_m7 %E& Pb_ l_*
]ihmnlo]n_^ nbog\ mbiof^ b[p_ nb_ `oh]ncih i` _rn_hmcih ) `f_r cih [h^ ijjimcncih
[h^ mbiof^ [fmi b[p_ mnl_hanb+ %/& En mbiof^ b[p_ mn_l_iahimcm+

Pb_ g[hs g_nbi^m i` nbog\ l_]ihmnlo]ncih `[ ff chni nqi g[ch ][n_ailc_m7 Pb_
`clmn chpifp_m nb_ om_ i` [ no\_ j_^ c]f_ [h^ \ih_ al[`ncha [h^ nb_ m_]ih^ oncfct_m
[ `cha_l il ni_ `il nl[hmjf[hn[ncih+ .

Pb_ `clmn ech^ cm l_f[ncp_fs mcgjf_ \on b[m g[hs mbiln]ig cham+ Pb_ nbog\
l_]ihmnlo]n_^ ch nbcm q[s) cnm_ f` b[m hi jiq_l i` _rn_hmcih [h^ `f_rcih [h^ ^_*
j_h^m ih nb_ `clmn g_n[][lj[f `il [hs gip_g_hn+ Pb_l_`il_) chn_alcns i` nb_ `clmn
g_n[][lj[f [h^ nb_ nb_h[l _g ch_h]_ [l_ ^_]cmcp_ `[]nilm ch nb_ l_mofn i` mo]b
ij_l[ncihm+ E` nb_ `clmn g_n[][lj[f cm ]ig jf_n_fs g cmmcha) nb_h cn cm ihfs jimmc\f_
\s nbcm g_nbi^) ni g[e_ [h cggi\cf_ mnogj mn[h^cha ion i` nb_ j[fg) [h^ nb_
jch]b `oh]ncih ][h ihfs \_ i\n[ch_^ \s \lchacha nb_ inb_l `cha_lm ni cn+ Pb_ jl_*
m_h]_ i` nb_ l_]ihmnlo]n_^ cggi\cf_ nbog\ mn[h^cha ion i` nb_ j[fg g[s b[h^c][j
nb_ j[nc_hn [ al_[n ^_[f ch mo]b n[mem [m f[oh^_lcha il bif^cha f[la_ i\d_]nm+ Ap_h
qb_h nb_ `clmn g_n[][lj[f cm chn[]n [h^ cm [\f_ ni cgjiln [ ]_ln[ch gi\cfcns ni nb_
nbog\) nb_ mf[]eh_mm [h^ mi `nh _mm i` nb_ `f[j) cnm fc[\ cfcns ni [\l[mcih [h^ \olhm
[h^ cnm alimmfs ^_`c]c_h n m_hm[ncih [ff ][om_ al_[n ch]ihp_h c_h]_+

Pb_ m_]ih^ ech^ i` nbog\ l_]ihmnlo]ncih cm ni nl[hmjf[hn [ `cha_l il ni_ ch
j f[]_ i` nb_ g cmmcha nbog\+ E` nb_ ijjimcn_ b[h^ il [ `iin cm om_^ `il nbcm
joljim_) cn cm hin ihfs h_]_mm[ls ni j_l`ilg m_p_l[f ij_l[ncihm nb_l_\s ch]ih*
p_h c_h]cha nb_ j[nc_hn [ al_[n ^_[f) \on gil_ cgjiln[hn) mch ]_ nb_ h_lp_m [h^
p_mm_fm gomn \_ m_p_l_^) nb_ nl[hmjf[hn_^ ^cacn gomn l_fs ih l_a_h_l[n_^ h_lp_m
[h^ p_mm_ fm qbc]b i`n_h jlip_ ch[^_ko[n_ [h^ l_mofn ch honlcncih[f ^cmil^_lm i`
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nb_ \ih_ [h^ mi`n ncmmo_m [h^ ch \fohn m_hm[ncih + Pb_ `ch[ f l_mofn) nb_l_`il_) i`
mo]b ij_l[ncihm cm hin [hs \_nn_l nb[h nb_ l_mo fnm i` nbog\ l_]ihmnlo]ncih omcha
[ no\_ j_^ c]f_ +

Pb_l_ [l_ g[hs q[sm i` nl[hmjf[hncha [ `cha_l `lig nb_ m[g _ b[h^ ni l_jf[]_
nb_ g cmmcha nbog\+ Kh_ cm ni g[chn[ch nb_ [nn[]bg _hn i` [ n_gjil[ls j_^ c]f_ ni

> Y k ] -* RYf_ Tmf_( 102/100( eYd]( Y_] .2( ] d][ lja[ o ]d\af_ o gjc]j* G]^l l`meZ [Ym_`l
Df hf]me Yla[ \ jadd af -51-* Ng^l lakkm]k \ ak lY d lg l` ] ZYk] g^ l`meZ Ydd lg jf YoYq* A ajkl
e ]lY[YjhY d ]p[ak]\ Yf\ ogmf\ km lm j]\ * Ñ <\eall]\ ?][]eZ]j .2l`( -510* G]^l l`meZ Yf\

e ]lY[YjhY d YZk]fl* Kgdda[arYlagf g^ af\]p ^af_]j h]j^g je ]\ ?][]eZ]j /,l`( -510*

nb_ `cha_l ^olcha nl[hmjf[hn[ncih [h^ ni ^cpc^_ cn [`n_l nb_ `cha_l b[m []kocl_^
[ h_q \fii^ mojjfs+ Pb_ l_mo fnm i` nb cm g_nbi^ [l_ mcg cf[l ni nbim_ i` nb_ [\ip_
g _hncih_^ g_nbi^ i` `cha_l nl[hmjf[hn[ncih mch]_ nb_ p _mm_ fm [h^ h_lp_m i` nb_
`cha_l [l_ [fmi ^cpc^_^+ =hinb_l g_nbi^ cm ni nl[hm`_l nb_ ch^_r `cha_l mn_j \s
mn_j ni nb_ jimcncih i` nb_ nbog\ Ö ni ^cpc^_ nb_ ij_l[ncih chni mn[a_m+ @olcha nbcm
jli]_mm nb_ g[ch h_lp_m [h^ p_mm_ fm l_g[ch chn[]n+ = fnbioab nb_ l_mo fnm i` nbcm
ech^ i` ij_l[ncih [l_ l_f[ncp_fs \_nn_l mch]_ nb_ g[ch h_lp_m [h^ p_mm_ fm [l_
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jl_m_lp_^) []]ol[n_ j f[]cha i` nb_ ch^_r `cha_l cm l_h^_l_^ ^c``c]ofn \s nb_ h _]_m*
mcns i` chm_lncha [ mech `f[j+ Pb_ `[]n nb[n nb_ ij_l[ncih b[m ni \_ j_l`ilg_^ ch
mn[a_m cm [fmi [ ^cm[^p[hn[a_+

= l_f[ncp_fs c^_[f g_nbi^ Ö nb_ g_nbi^ l_]igg_h^_^ ch nbcm [lnc]f_ Ö cm ni
nl[hm`_l nb_ ch^_r `cha_l ni nb_ jimcncih i` nb_ nbog\ ch ih_ ij_l[ncih ih nb_

> Y k ] .* RYf_ >`]f)[`aY( 12/0.0,( eYd]( Y_] /5( hYh]j ^Y[lgjq ogjc]j* >jmk`af_ afbmjq
g^ d] ^l l`meZ Yf\ dalld] ^af_]j Zq 1)l]f)eY[`af] af -510* Galld] ^af_]j Yf\ l`meZ Ye)
hm lYl]\ * GYl]j l`] dalld] ^af_]j oYk Ye hmlY l]\ Z][Ymk] g^ f][jgkak* Ñ <\eall]\
Emdq .1l`( -512* G]^l l`meZ ^jge e ]lY[Yjhg)h`YdYf_]Yd bg af l Yf\ Ydd / \ a_alYd k]_e ]flk

g^ dalld] ^af_]j eakkaf_* Kgdda[arYlagf g^ af\]p ^af_]j h]j^gje ]\ <m_mkl -/l`( -512*

\[mcm i` nb_ jlch]cjf_ i` nb_ Ü[ln_ls `f[já+ Pbcm g_nbi^ q[m `clmn om_^ \s O+ >ohh_ff
%.62/& [h^ F+ S+ Hcnnf_l %.620&+

Pb_ mn_jm i` nb_ ij_l[ncih [m j_l`ilg_^ \s om [l_ cffomnl[n_^ ch nb_ `i ffiq cha
me_n]b_m7
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Bf[j E cm g[^_ mollioh^cha nb_ \[m_ i` nb_ ch^_r `cha_l+ Bf[j EE cm g[^_ mol*
lioh^cha nb_ mnogj i` nb_ nbog\ %Bcaol_ E+ [ &+

= moj_l`c]c[ f p_ch f_[^ cha ni nb_ ch^_r `cha_l cm^ cmm_]n_^ ion \on f_ `n ch
]ihnchocns q cnb nb_ `f[j) nb_ _rn_hmil n_h^ih ninb_ch^_r `cha_l cm^cpc^_^ [n
[ mocn[\f_ f_p_f %Bcaol_ E+ \&+

> Y k ] /* >`Yf_ O]`)[`mf_( 12//5/5( eYd]( Y_]( -5 e Y[`af] o gjc]j* G]^l l`meZ Ye hmlYl]\
Zq eY[`af] HYj[` -512* Rgmf\ ]p[akagf Yf\ kcaf km lm j] h]j^gje ]\* Rgmf\ af^][lagf
\]n]dgh]\* Ncaf _ jY ^laf_ [Yjja]\ gml Yf\ ogmf\ `]Yd]\ ., \Yqk dY l] j * Ñ <\eall]\ <m_mkl
-2l`( -512* G]^l l`meZ Yf\ hY jl g^ ^ajk l e ]lY[YjhY d eakkaf_* Kgdda[arYlagf g^ af\]p ^af_]j

h]j^gje ]\ <m_mkl ./j\( -512*

> Y k ] /* >`Yf_ O]`)[`mf_( 12/5/5( eYd]( Y_] -5( eY[`af] o gjc]j* G]^l l`meZ Ye hmlYl]\
o `]j] af ?][]eZ]j -512 Z][Ymk] g^ lmZ]j[m dgkak g^ 1 q]Yjk \mjYlagf * Ñ <\eall]\ ?])
[]eZ]j -1l`( -512* G]^l l`meZ e akkaf_ ^jge e ]lY[Yjhg)h`YdYf_]Yd bgafl* Kgdda[arYlagf

g^ af\]p ^af_]j h]j^gje ]\ ?][]eZ]j /6 l`( -512*

Pb_ mj[]_ \_nq__h nb_ ch^_r `cha_l [h^ nb_ g c^^f_ ^cacn cm ^ cmm_]n_^ + Pb_
moj_l`c]c[ f nl[hmp_lm_ fca[g _hn cm m_p_l_^ [h^ nb_ \l[h]b i` nb_ ]iggih ^cacn[f
[ln_ls f_[^cha ni nb_ g c^^f_ ^cacn [h^ nb_ mo\*\l[h]b_m f_[^cha ni nb_ j[fg[l

. , ,



[h^ ^ilm[f me ch [l_ m_p_l_^ [h^ fca[n_^+ Pb_ ^__j nl[hmp_lm_ fca[g_hn cm ^cpc^_^+
Pb_ h_olip[m]of[l \oh^f_ i` nb_ ofh[l [mj_]n i` nb_ ch^_r `cha_l cm m_j[l[n_^+
Pb_ g om]f_m [nn[]b_^ ni nb_ m_]ih^ g_n[][lj[f [l_ ^cmjf[]_^ %Bcaol_ E+ ] &+

Pb_ h_olip[m]of[l \oh^f_ i` nb_ l[^c[f [mj_]n i` nb_ ch^_r `cha_l cm m_j[l[n_^+
Pb_ [nn[]bg _hn i` nb_ `clmn ^ilm[f chn_limm_om gom]f_ ni nb_ jlircg[f jb[f[hr i`

> Y k ] 1* EmYf >`à]f_)haf_( 13.434.( eYd]( Y_] /0( ogjc]j* G]^l l`meZ \]kljgq]\ ^jge
ea\\d] g^ hjgpaeYd h`YdYfp Zq k`gl_mf ]phdgkagf ?][]eZ]j -512* Rgmf\ ]p[akagf Yf\ Y
km lm j] [Yjja]\ gml* Ñ <\eall]\ HYq /-kl( -513* G]^l l`meZ YZk]f l o al` hYjlaY d dgkk g^

e ] lY[YjhY d gf Y\e akkagf* Kgdda[arYlagf g^ af\]p ^af_]j h]j^gje ]\ Emf] 5 &̀ ( -513*

> Y k ] 3 * Rm Gmf_)[`mf_( 13//25,( eYd]( Y_] ..( ]fYe]d ogjc]j* G]^l l`meZ afbmj]\
Zq eY[`af] -51/* Oog gh]jY lagfk g^ mfcfgof caf\ af Yfg l`]j `gkhalYd* Ñ <\eall]\
J[lgZ]j --l`( -513* <Zk]f[] g^ d]^l l`meZ Yf\ hYjlaY d dgkk g^ `]Y\ g^ ^ajk l e ]lY[YjhYd*

Kgdda[arYlagf g^ af\]p ^af_]j h]j^gje ]\ J[lgZ]j .0l`( -513*

. , -



nb_ ch^_r `cha_l cm ^cpc^_^+ Pb_ m_]ih^ g_n[][lj[f cm m_]ncih_^ %Bcaol_ E+ ^) _&)
[h^ nb_ ch^_r `cha_l cm nl[hm`_ll_^ ni nb_ jimcncih i` nb_ nbog\+ E` nb_l_ cm ]ig *
jf_n_ fi mm i` nb_ `clmn g _n[][lj[f) nb_ m_]ih^ g_n[][lj[f mnogj cm mj ce_^ chni
[ mi]e_n g[^_ ch nb_ nl[j_tcog [h^ `cr_^ q cnb Gclm]bh_l q cl_+ E` nb_l_ cm mncff
[ l_gh[hn i` nb_ `clmn g _n[][lj[f) cn cm dich_^ ni nb_ mnogj i` nb_ m_]ih^ g_n[*

> Y k ] 3* TYf_ CkaYg)kmg( 241.-2-) eYd]( Y_] -5( h jaf laf_ o gjc]j* > jmk`af_ af bmjq g^ d]^l
l`meZ Zq hYh]j [m llaf_ eY[`af] <m_mkl -512* Rgmf\ km lmj]\ * Ñ <\eall]\ Ign]eZ]j .,l`(
-513* <Zk]f[] g^ d]^l l`meZ e ]lY[Yjhg)h`YdYf_]Yd bg af l Yf\ hYjlaY d dgkk g^ `]Y\ g^ ^ajk l
e ]lY[YjhY d gf Y\e akkagf* Kgdda[arYlagf g^ af\]p ^af_]j h]j^gje ]\ Ign]eZ]j . 1 l ` ( . 6 2 4 * Ñ
Df -514 Yf\ -515 l`] Ym l`g jk h]j^gje ]\ Yfg l`] j / km[` gh]jY lagfk af g l`]j `gkhalYdk*

< dlg_]l`]j -, [Yk]k o ]j] \gf]*

][lj[f) \on m ch ]_ [ nbog\ nbom l_]ihmnlo]n_^ g[s \_ fiha_l nb[h h_]_mm[ls) cn cm
\_nn_l ni di ch nb_ jlircg[f jb[f[hr i` nb_ ch^_r `cha_l ni nb_ `clmn g_n[][lj[f
mnogj+ Ehnl[g_^off[ls `cr[ncih cm ^ih_ q cnb [ \ih_ al[`n i\n[ch_^ `lig nb_
m_]ih^ g_n[][lj[f mnogj+ Pb_ _rn_hmilm i` nb_ ch^_r `cha_l [l_ monol_^ ni nb_
_rn_hmilm i` nb_ nbog\ %Bcaol_ E+ ` & + Pb_ mech cm monol_^+

? D N > P N N D J I

.+ Pb_ jl_*ij_l[ncp_ jf[h mbiof^ \_ ][l_`o ffs g[^_ mi [m ni _hmol_ nb[n [ff
qioh^ mol`[]_m ][h \_ ]ip_l_^ oj [`n_l _r]b[hacha jimcncihm \_nq__h `f[j E [h^
EE+ En cm ch_pcn[\ f_ nb[n m][lm q cff \_ `ioh^ [n nb_ \[m_ i ` `f[j EE [m [ l_mofn i`
jl_pciom nl[og[) \on mfcabn m][llcha ^i_m hin [ ``_]n nb_ pc[\cfcns i` nb_ `f[j+ E`
]cl]of[nils ch mo ``c]c_h]s [n nb_ ^cmn[f _h^ i` nb_ `f[j \_]ig _m [jj[l_hn ^olcha
nl[hm`_l_h]_) nb[n j[ln i` nb_ `f[j mbiof^ \_ _r]cm_^ [h^ om_^ [m [ `l__ al[`n ch
il^_l ni i\pc[n_ nb_ lcme i` mo\m_ko_hn h_]limcm+

/+ Eh ^ cmm_]ncha `f[j E) [ moj_l`c]c[ f p_ch ^l[chcha cn mbiof^ \_ jl_m_lp_^ [h^
nl[hm`_ll_^ nia_nb_l q cnb nb_ ch^_r `cha_l+ Pbcm q cff ]ihmncnon_ nb_ g[ch p_hiom
l_nolh `il nb_ ch^_r `cha_l [`n_l cn cm m_j[l[n_^ `lig cnm \[m_+

. , .



0+ Eh [ hilg[f b[h^) qcnb nb_ `cha_lm _rn_h^_^) nb_ ncj i` nb_ nbog\ cm mfcabnfs
\_fiq nb_ f_p_f i` nb_ jlircg[f chn_ljb[f[ha_[f dichn i` nb_ ch^_r `cha_l+ = l_*

Bca+ c]+

]ihmnlo]n_^ nbog\ mbiof^ [cg [n nbcm f_hanb+ Sb_h nb_ `clmn g_n[][lj[f cm chn[]n
il b[m ihfs [ j[lnc[f ^_`_]n) c` nb_ jlircg[f jb[f[hr i` nb_ ch^_r `cha_l cm nl[hm*
jf[hn_^ ni nb_ `clmn g_n[][lj[f) nb_ f_hanb i` nb_ Ünbog\á mi l_]ihmnlo]n_^ cm lcabn+

.,/



E` nb_l_ cm [ ]igjf_n_ il g[dil fi mm i` nb_ `clmn g _n[][lj[f) nb_ ch^_r `cha_l ni *
a_nb_l q cnb [ j[ln i` nb_ m_]ih^ g _n[][lj[f mbiof^ \_ Wnl[hmjf[hn_^ ni nb_ nl[j_*
tcog il ni nb_ mnogj i` nb_ `clmn g_n[][lj[f+

Aa_* d] *Aa_* D\ *

Aa_* D^*

1+ =`n_l nb_ ch^_r `cha_l cm nl[hm`_ll_^ ni nb_ jimcncih i` nb_ nbog\) nb_
n_h^ihm g[s \_]ig _ mf[]e + O ch]_ nb_ _rn_hmilm [l_ monol_^ ni nb_ _rn_hmilm i` nb_

.,0



nbog\) nb_s mbiof^ \_ mbiln_h_^ ni g[chn[ch hilg[f nih_+ Pb_ `f_rilm [l_ nl[hm*
`_ll_^ ch n[]n nia_nb_l q cnb nb_ ch^_r `cha_l+ Eh Hcnnf_lâm ijchcih) mbiln_h cha i` nb_
`f_ril n_h^ih cm h_]_mm[ls [ `_q gihnbm [`n_l ij_l[ncih+ >on []]il^cha ni iol
_rj_lc_h]_) nb cm mn_j cm ch `[]n ohh_]_mm[ls+ B f_rcih l_nolh_^ ch [ff iol ][m_m
q cnbch [ `_q q __em i` jimn*ij_l[ncp_ `oh]ncih[f _r_l]cm_m [h^ qcnb l_[mih[\f_
mnl_hanb [h^ nb_l_`il_ q_ ^c^ hin ][lls ion n_h^ih mbiln_hcha+ Pbcm q[m jli\[\fs
\_ ^o_ ni nb_ `[]n nb[n nb_ n_h^ih mb_[nbm q_l_ nl[hm`_ll_^ nia_nb_l qcnb nb_ ` f_ *
rilm) mi nb[n [^b_mcih \_nq__h nb_ mnliha n_h^ih mb_[nb [h^ mollioh^cha ncmmo_m
]ihmnlo]n_^ [ joff_s qbc]b ch]l_[m_^ nb_ l[ha_ i` mfc^ cha gip_g_hn i` nb_ n_h^ih
[h^ nb_l_`il_ _fcg ch[n_^ mf[]eh_mm+

2+ =`n_l fi mm i` nb_ nbog\) `oh]ncih[f []ncpcns i` nb_ chdol_^ b[h^ cm l_^o]_^
[h^ nb_ gom]f_m \_]ig_ q_[e_l+ Pb_l_`il_) jl_*ij_l[ncp_ `oh]ncih[f _r_l]cm_m
[l_ cgjiln[hn ch i\n[chcha [ aii^ jimn*ij_l[ncp_ l_mofn+

N P H H < M T

Och]_ .621) 6 ][m_m i` nl[hmjimcncih i` nb_ ch^_r `cha_l q_l_ ^ih_ ch nb_
L_echa I_^c][f ?iff_a_ Dimjcn[f+ Pb_ ch^_r `cha_l q cnb cnm h_olip[m]of[l \oh^f_m
[h^ `f_ril [h^ _rn_hmil n_h^ihm [l_ nl[hmjim_^ ni nb_ jimcncih i` nb_ nbog\+
Eh ][m_ \inb nb_ nbog\ [h^ nb_ `clmn g_n[][lj[f \ih_ [l_ fimn) nb_ ch^_r `cha_l
[h^ j[ln i` nb_ m_]ih^ g_n[][lj[f \ih_ [l_ nl[hmjim_^) [h^ nb_ mnogj i` nb_
m_]ih^ g_n[][lj[f \ih_ cm chm_ln_^ chni nb_ gofnc[haof[l \ih_+ E` j[ln i` nb_
`clmn g _n[][lj[f \ih_ cm jl_m_lp_^) cn cm ohcn_^ ni nb_ jlircg[f jb[f[ha_[f \ih_
i` nb_ ch^_r `cha_l+ Arn_hmilm i` nb_ ch^_r `cha_l [l_ ohcn_^ ni nbim_ i` nb_ nbog\+
Pb_ `f_rilm i` nb_ ch^_r `cha_l [l_ e_jn chn[]n qb_h nb_ f[nn_l cm nl[hmjim_^+
N_mofnm i` nb_ 6 ][m_m q_l_ ohc`ilg fs m[ncm`[]nils \inb ch m_hm[ncih [h^ gincih+

> GD > KD GD

L_GKD?rjsGjDD 3idc`]chili h[dcmj[
Hq S q b j ) ` ` ( > Y ` j O Y ) e ] ay( F q ` l 8D:Y ` ) p q( S Y g Hq ) Y É ] b

C Y af f YY [ -510 jgkY ( Y XYFqbaGO]O>Fgaa ôgEalCCY] Z DO]FCC] Z p ] kY jY [baqiYYp 2a:aEaY
fhgCN=]Y]CY phYC>fgYeaCC qFYYYp]pZCJjg f Y balh Y $-/3%* Phf /lge H]pgp] qFYYYp]baZCZaaa
fYba]h =H][p] [ C]h=CJ)HZae]iCZaHC fqiFY*HC ` [qpg:FCEaCCHf hYkjfNYp]ba]ú ` [jfNYp]ba]ú
f]h][pYkbaY]p[Y \ fgbagp[]CC] NgbaZegjg fYbaZhY* > p]p [pqiYYp( FgjYY gp[qp[p=q]p fYba]h
` ]jg fY[pCYY cg[lZ( f]h][pYkbaY]p[Y qFYYYp]baZCZaaa fYba]h =H][p] [ ]jg ``[l`g` cg[pZag
` fg[Ea]pCCC =>pY=EaY]p[Y Z 2gbaZfaqag HCJjgjhYCCqag cg[pZ* @[ba` fY[pZ f]hkgaa ``[p`g` cg[p`
[gphYC]fY( pg CY f]] CY[YffkY]j[m ñ Y baYf jY qFYYYp]ba=Cgjg fYEa=hY* >qpgp[CEaC] hYYjfNY)
p]ba]ú qFYYYp]ba=Cgjg fYEa=hY fhf[g]<CCC ]p[Y c [qpgC>CEaCCH hYYjC^bYp]ba]ú 2gba=egjg fYbaZhY*
>qpgp[CEaCY [jfNYp]ba]ú qFYYYp]ba=Cgjg fYbaZaaY g[pYagp[Y fhC phYC[fgYChCC C]CYhqjY]CCZaHC*
K]YqbaZpYpZa( aagbaqi]CFZa] Z Y [] aal` [baqiYYp( JFYYYEaC>= \gbaZe]f iY[pZag q^dJ=Ea]p=ghCp]Ea=)
C=DHC* F/F = JOCJCa]CCC Cq=>S=CS]bD=CJ>SC( O/F C = JSCJPa]CCC ^d=CCa]CCC*

M v N P H v

> ` m C m f _ ) q a f ( R Y f _ O Y ) e ] a ( F m f _ A Y f ) ` m ( C g m > ` m ) b ] f

H[ N x]ih mnlo ]ncih ^o jio]_

?õk -àYf f x] -510( dY ljY f kh g k alag f \m hgm[] Y x lx h jY lai m x ] f]m ^ ^g ak ]f Cgl]d)? a]m
\] dY A Y [m dlx \] H ]\a[af] \] K]c af_ * Gàaf\]p Ñ []k f ] j^k ( []k nY akk]Ymp ( []k l]f\gf k
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\]k ^dx[` akk]m jk ] l \]k ]p l]fk]m jk q [gehjak Ñ \]na]f l ljYf khgkx ]f hdY[] \m hgm[]*
G\( gm -- q Y w dY ^gak e Yfim] \m e xlY[Yjh a]f ( -#af\]p \]na]fl ljYf khgkx Yn][ exe] mf]
hYjla] \] kgf e xlY[Yjh a]f ( dYim]dd] k] ^ap] ]f gk emdlYf_mdme eYb]mj* <m [Yk \] kmjna]
ö mf] hYjla] exe] \m hj]e a]j e xlY[Yjh a]f ( dY h`YdYf_] ZYkYd] \] -àaf\]p k] ^ap] dw)\]kkmk*
G]k l]f\gfk \]k ]p l]f k]m jk \] -àaf\]p k] ^ap]fl Ymp l]f\gfk \]k ]p l]fk]m jk \m hgm[](
] l \gan]fl j] k l] j af\]ef]k \ m jYf l dY ljYfkhgkalagf * G]k jx km dlY lk \]k f]m^k [Yk [alxk
x lY a]f l ^YngjYZ d]k ]f kgee] imYf\ w dY k]fkYlagf \] exe] imàYm egmn]e]fl*

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

@ [og _hl_eih mnloe ncih

> ` m C m f _ ) q a f ( R Y f _ O Y ) e ] a ( F m f _ A Y f ) ` m ( C g m > ` m ) b ] f

N]al \]e EY`j] -510 omj\] ae AYcm dlN lkc jYfc]f`Ymk af K]caf_ f]mfe Y`d ]af]
OjYfkhgkalagf \]k U]a_]^af_]jk \m j[`_]^m` jl $-/3%* ?]j U]a_]^af_]j o mj\] rmkYee]f
eal k]af]f f]mjgnYkcm d\ j]f =aaf\]df( kgoa] @pl]fkgj]f) mf\ Ad]pgj]fk]`f]f af ?Yme]f)
kl] ddmf_ {Z]j_]^m` jl* ?gjl og \]j ?Yme]f mf\ k]af H ]lY[Yjhmk ^]` dl( o mj\] \] j U]a_])
^af_]j mf\ ] af O]ad k]af]k H ]lY[Yjhmk ljYf khgf a] jl mf\ \a]k]j `] jfw[` af \]f gk
emdlYf_mdme eYbmk ]af_]h^dYfrl* = d]aZl ]af O]ad \]k ] jk l]f H ]lY[Yjhmk ] j`Y dl]f ( o aj\
Ym^ \a]k]f \Yk B jmf\_da]\ ]af_]h^dYfrl* ?a] @p l]fkgj]fk]`f]f \]k U]a_]^af_]jk o ]j\]f
\]f @pl]fkgj]fk]`f]f \]k ?Yme]fk Yf_]_da]\]jl* ?a] A d]pgj]fk]`f]f \]k U]a_]^af_]jk
Zd]aZ]f Z]a \]j O jYfkhgkalagf mfn]jk]` jl* ?a] @ j_]Zfakk] o Yj]f af Y da]f 5 AYdd]f \mj[`)
o]_k Z]^ja]\ a_]f\ m* ro* ` afka[` lda[` @eh^af\]f mf\ =]o]_da[`c]al*

M @ A @ M @ I > @ N

-* =mff]d( N*6 Nmj_]jq g^ l`] CYf\* /j\ ]\alagf *
.* G alld]j( E* R*6 KdYkl* M][gfklj* Nmj_* -. 6 /,/( -51/*

$?j* >`m Cmf_)q af%6 K]caf_ H]\a[Yd >gdd]_]( .f\ CgkhalYd( K]caf_( >`afY



< > O < > C D M P M B D < @ K G < N O D > < @ Ñ (" /( -52,

>dafa[ g^ K dYkla[ Nmj_]jq( H]\a[Yd AY[mdlq( >ge]famk Pfan]jkalq( = jYlakdYnY
$>r][`gkdgnYcaY%

? aj][lgj6 ?g[* N* ?]ebxf( H* ?*

BNAA PAJ@KJ CN=BPO EJ LNEI=NU NAL=EN KB EJFQNU
PK PDA BHATKN PAJ@KJO KB PDA D=J@ EJ PDA =NA=

KB PDA BE>NKQO ODA=PD
<* O ó M å F J Q ä

Pi^[s cn cm a_h_l[ffs []ehiq f_^a_^ nb[n m_]ih^[ls l_]ihmnlo]ncih i` ch *
dol_^ n_h^ihm i` nb_ `f_rilm i` nb_ b[h^ ch nb_ [l_[ `lig nb_ jlircg[f `cha_l
dichn ni nb_ ^cmn[f dichn) c+ _+ ch nb_ [l_[ i` nb_ l_f[ncp_fs lcac^ imn_i`c\liom mb_[nb)
omcha `l__ n_h^ih al[`nm) a cp_m \_nn_l l_mofnm nb[h jlcg[ls monol_) _p_h c` nb_
n_h^ih i` nb_ `f_ril jli`oh^om ihfs cm monol_^ [h^ nb_ n_h^ih i` nb_ `f_ril
mo\fcg cm cm l_m_]n_^ +

O ch]_ F[ho[ls .623) ch [h [nn_gjn ni mbiln_h nb_ ncg _ i` ^cm[\cfcns [h^ cg*
jlip_ nb_ `oh]ncih[f l_mofn) nb_ [onbil b[m om_^ `l__ n_h^ih al[`nm ch nb_ jlcg[ls
l_j[cl i` chdols ni nb_ `f_ril n_h^ihm ch nb_ [l_[ i` nb_ imn_i`c\liom mb_[nb+

O ch]_ nb_ `oh]ncih[f l_mofnm [`n_l l_]ihmnlo]ncih i` nb_ `f_rilm [l_ ^cl_]nfs
l_f[n_^ ni nb_ _rn_hn ni qbc]b `clg [^b_mcihm [l_ `ilg_^ \_nq__h nb_ monol_^
j[ln i` nb_ n_h^ih [h^ nb_ mollioh^cha ncmmo_m) cn q[m h_]_mm[ls ni [pic^ _p_ls
ehiqh ][om_ i` mo]b [^b_mcihm+

Kh jlch]cj f_ nbcm g_nbi^ q[m om_^ `il mb[lj) ]f_[h chdolc_m ihfs) mch]_ ch
f[]_l[n_^ [h^ ]ihnom_^ qioh^m [h^ ]igjfc][n_^ chdolc_m chpifpcha ^[g[a_ ni nb_
\ih_) _n]+) nb_ `ilg[ncih i` `clg [^b_mcihm cm gil_ nb[h fce_fs+

Pb_ `ilg[ncih i` `clg [^b_mcihm q[m [pic^_^ [m `[l [m jimmc\f_ \s i\m_lpcha
jlch]cj f_m i` [nl[og[nc] ij_l[ncp_ n_]bhcko_+

Pb_ g_nbi^ [h^ ij_l[ncp_ n_]bhcko_ q_l_ [m `i ffiq m7 Qmcha a_h_l[f [h*
[_mnb_mc[ nb_ ij_l[ncih q[m j_l`ilg_^ ch [ \ fii^f_mm ij_l[ncih `c_f^ \s [jjfscha
nb_ ]o`` i` [ g[hig_n_l `il hin gil_ nb[h 4- gchon_m+ =hnc\cinc]m q_l_ acp_h
\_`il_ nb_ ij_l[ncih [h^ `il m_p_h ^[sm [`n_l ni [pic^ nb_ ^[ha_l i` [^b_mcihm
\_cha `ilg_^ [m [ l_mofn i` ch`_]ncih +

Pb_ ij_l[ncih `c_f^ q[m _rjim_^ \s _rn_h^cha nb_ qioh^ g _^cif[n_l[ffs [h^
l[cmcha [ mech `f[j+ Eh nb_ j[fg) nb_ jbsmci fia c][ f ]l_[m_m q_l_ om_^ [m `[l [m
jimmc\f_+

Eh nqi ][m_m nb_ n_h^ih i` nb_ j[fg[lcm fihaom q[m om_^ [m nb_ al[`n [h^
ch nqi ][m_m nb_ n_h^ih i` nb_ `f_ril mo\fcg cm q [m om_^+ Pb_ mol`[]_ i` nb_ al[`nm
q[m mgiinb) a fi mms [h^ ohchdol_^+ Pb_ jlircg[f mnogj i` nb_ n_h^ih i` nb_
`f_ril jli`oh^om q[m l_m_]n_^ ]fim_ ni nb_ mcn_ i` ilcach i` nb_ fog\lc][f gom]f_
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[h^ -+2 ]g+ i` nb_ ^ cmn[f mnogj q[m f_`n [n nb_ chm_lncih ih nb_ ^cmn[f jb[f[hr+
Pb_ n_h^ih i` nb_ `f_ril mo\fcg cm q[m l_m_]n_^ [n nb_ nl[hmcncih ni nb_ \_ffs i`
nb_ gom]f_ ih nb_ `il_[lg [h^ q[m ^l[qh ion i` nb_ j[fg+ Pb_ ^cmn[f mnogj i`
nbcm n_h^ih q[m l_m_]n_^ h_[l nb_ chm_lncih ih nb_ g c^^f_ jb[f[hr) f_[pcha [ . ]g+
mnogj ih \inb mc^_m+

Aa_* -* Ffa^] af bmjq k]n]jaf_ l]f\gfk g^ ^d]pgjk g^ ^gmjl` Yf\ ^a^l` ^af_]j* K Yla]f l @* ó*

Aa_* .* ? aY_jYe g^ k]n]j]\ l]f\gfk g^ ^d]pgjk g^ ^gmjl` Yf\ ^a^l` ^af_]j* K Yla]f l @* >*

Pb_ `c\liom mb_[nb q[m l_m_]n_^ f_[pcha [ \[h^ i` nb_ [hhof[l fca[g _hnm ih
nb_ \[m[f [h^ g c^^f_ jb[f[hr+ Pb_ al[`n q[m ^l[qh nblioab nb_ \[h^m i` [hhof[l
fca[g _hnm [h^ `cr_^ ni nb_ ^cmn[f mnogj i` nb_ n_h^ih i` nb_ `f_ril jli`oh^om \s
[ ]limm_^ monol_+ =`n_l monol_ i` nb_ mech i` nb_ `cha_l) [ jlircg[f [h[mnigimcm
q[m j_l`ilg_^ \_nq__h nb_ al[`n [h^ nb_ jlircg[f mnogj i` nb_ n_h^ih i` nb_
`f_ril jli`oh^om) omcha [ ]limm_^ \olc_^ monol_) il) c` nb_ al[`n q[m p_ls go]b
nbchh_l nb[h nb_ n_h^ih i` nb_ `f_ril jli`oh^om) nb_ [h[mnig imcm q[m g[^_ \s
^l[qhcha nb_ al[`n nblioab [ mfcn ch nb_ n_h^ih) \olscha nb_ `l__ _h^+ Pb_ `l__
_h^ i` nb_ n_h^ih i` nb_ `f_ril jli`oh^om q [m mjfcn) nbchh_^ ion [h^ monol_^ ni
nb_ al[`n mi [m hin ni f_[p_ [h _rjim_^ l[q mol`[]_+ >_`il_ monolcha) nb_ j[l[*
n_h^ih q[m ^ cmm_]n_^ [q[s `lig nb_ n_h^ih ch [ jlircg[f ^cl_]ncih `il [ ^ cmn[h]_
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i` [\ion .+2 ]g+ [h^ q[m [`n_lq[l^m om_^ ni ]ip_l nb_ monol_^ j[ln+ Sb_h monolcha
nb_ n_h^ih ni nb_ al[`n) ][l_ q[m n[e_h hin ni f_[p_ fiim_ n_h^ih `c\l_m [h^ c`
h_]_mm[ls) [orcfc[ls monol_m q_l_ om_^ `il [jjimcncih+ Pb_ n_h^ih q[m monol_^
q cnb gihi`cf[g _hniom `c\l_) omcha [h [nl[og[nc] h__^f_+

Aa_* /* Aa_* *$

Aa_* /* ? aY_jYe g^ km lmj]\ l]f\gf _ jY^l af ^gmjl` ^af_]j Yf\ kmlmj] g^ l]f\gf g^ ^d]pgj
hjg^mf\mk af ^a^l` ^af_]j* O`] j]k][l]\ l]f\gf g^ l`] ^d]pgj kmZdae ak ak kmlmj]\ lg l`]
l]f\gf g^ l`] \]]h ^d]pgj af l` ] ^gj]Yje * KYla]f l @* ó* Ñ Aa_* 0* Ncaf af[akagfk ]phgkaf_

gh]jYlagf ^a]d\* K Yla]f l @* ó*

Aa_* 1* Kgkalagf g^ ^af_]jk Y ^l] j j][gfkljm[lagf g^ l]f\gfk gf ^gmjl` Yf\ ^a^l` ^af_]j*
KYla]f l @* ó*

Pb_ f_hanb i` nb_ al[`n q[m _mncg[n_^ []]il^cha ni N[he \s j_l`ilgcha nb_
jlircg[f monol_ qcnb nb_ `cha_l `f_r_^ ch nb_ chn_ljb[f[ha_[f dichnm) qcnb hi
n_hmcih ch nb_ jlircg[f mnogj i` nb_ n_h^ih+
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Pb_ j[nc_hn mj_hn m_p_h ^[sm ch bimjcn[f+ Pb_ me ch monol_m q _l_ l_gip_^
[`n_l .- ni .1 ^[sm ch nb_ ion*j[nc_hnmâ ^_j[lng_hn+

=ff nb_ `cha_lm q_l_ cggi\cfct_^ \s [ ^ilm[f jf[mn_l) qbc]b q[m [jjfc_^ `lig
nb_ ncjm i` nb_ `cha_lm [m `[l [m nb_ _f\iq [h^ q[m l_gip_^ nbl__ q __em [`n_l nb_

Aa_* 2* Aa_* 3*
Aa_* 2* ?]_j]] g^ Y[lan] ^d]pagf -0 e gfl`k+Y^l]j af bmjq( Y ^l] j h jae Yjq l]f\gf _ jY ^l af ^gmjl`
^af_]j Yf\ hjae Yjq km lmj] af ^a^l` ^af_]j* K Yla]f l @* ?+ Ñ Aa_* 3* ?]_j]] g^ ]p l]fkagf
-0 egfl`k Y ^l] j hjae Yjq l]f\gf _ jY^l af ^gmjl` ^af_]j Yf\ hjae Yjq km lmj] af ^a^l`*

K Yla]f l @* ó*

chdols+ N_b[\cfcn[ncih nb_l[js) qbc]b q[m ][llc_^ ion [n nb_ ionj[nc_hnm) ]ih *
mcmn_^ ch \[nbm [h^ _r_l]cm_m+ Biol j[nc_hnm b[p_ mi `[l \__h nl_[n_^ ch nb cm q[s+

Pb_ `oh]ncih[f l_mo fnm ch nb_ `clmn nqi [l_ p_ls aii^+ >inb j[nc_hnm ][h \_h^
nb_ `cha_l ni nb_ j[fg [h^ nb_ mnl_hanb i` nb_ `cha_l cm hilg[f+ Eh ih_ ][m_ _r*
n_hmcih cm hilg[f) ch nb_ inb_l nb_ ^cmn[f dichn cm .1 ^_al__m mbiln i` `off _rn_hmcih+
Eh nb_ inb_l nqi j[nc_hnm nb_ `oh]ncih[f l_mofn ][h \_ ]f[mmc`c_^ [m m[ncm`[]nils+
Kh_ s_[l [`n_l nb_ chdols) []ncp_ `f_r cih i` nb_ `cha_l cm / ]g+ mbiln i` nb_ j[fg+
Ar]_jn `il ih_ j[nc_hn) ch qbig mcgofn[h_iom chdols ni nb_ n_h^ihm i` nb_ gc^^f_
`cha_l l_kocl_^ ij_l[ncih) nb_ j[nc_hnm q_l_ [q[s `lig qile `il 3Ö5 q__em+

Pb_ l[ha_ i` gip_g_hn ch nb_ chn_ljb[f[ha_[f dichnm ch ch^cpc^o[f j[nc_hnm
[`n_l ih_ ni >J, s_[lm q[m [m `i ffiq m7

L[nc_hn Ji+ .7 Pb_ g c^^f_ dichn ]iof^ \_ gip_^ `il .5-Ö50 ^_al__m) c+ _+ [ ^ c`*
`_l_h]_ i` 64 ^_al__m+ Eh nb_ ^cmn[f dichn gip_g_hn q[m .33Ö.-1) [ ^ c``_l_h]_
i` 3/ ^_al__m+ Pb_ hilg[f l[ha_ i` gip_g_hn cm ch^cpc^o[f [h^ p[lc_m []]il^cha
ni i]]oj[ncih+ Eh mo\d_]nm j_l`ilg cha b_[ps g[ho[f f[\iol cn cm mg[ff_l+ =p_l[a_
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gip_g_hn i` nb_ g c^^f_ dichn cm omo[ffs _mncg [n_^ [n ..- ^_al__m [h^ i` nb_ ^cmn[f
dichn [n 5- ^_al__m+ Eh nb cm j[nc_hn) [`n_l jlcg[ls n_h^ih nl[hmjf[hn[ncih [h^ l_*
gip[f i` nb_ n_h^ih i` nb_ moj_l`c]c[ f `f_ril) gip_g_hn i` nb_ g c^^f_ dichn q[m
.0 ^_al__m mbiln i` hilg[f [h^ ch nb_ ^cmn[f dichn .5 ^_al__m mbiln i` hilg[f+

Aa_* 4* Df bmjq Zq _ dYkk lg l` aj\ Yf\ ^gmjl` ^af_]jk g^ ja_` l `Yf\* KYla]fl E* ó*

L[nc_hn Ji+ /7 Iip_g_hn ch nb_ gc^^f_ dichn q[m .5-Ö52 ^_al__m %^ c``_l_h]_
62 ^_al__m) .2 ^_al__m mbiln i` hilg[f& [h^ ch nb_ ^cmn[f dichn .5-Ö.-2 ^_al__m
%^ c``_l_h]_ 42 ^_al__m) `cp_ ^_al__m mbiln i` hilg[f&+

L[nc_hn Ji+ 07 Iip_g_hn ch nb_ g c^^f_ dichn q[m .2-Ö6- ^_al__m %^ c``_l_h]_
3- ^_al__m& [h^ ch nb_ ^cmn[f dichn .2-Ö..2 ^_al__m %^ c``_l_h]_ 02 ^_al__m&+

L[nc_hn Ji+ 17 Iip_g_hn ch nb_ g c^^f_ dichn q[m .2-Ö.-- ^_al__m [h^ ch nb_
^cmn[f dichn .5-Ö.02 ^_al__m+

Pb_ ^ c``_l_h]_ \_nq__h nb_ `oh]ncih[f l_mofnm ch nb_ `clmn nqi j[nc_hnm [h^
ch nb_ inb_l nqi cm ^o_ ni nb_ `[]n nb[n ch nb_ `clmn nqi nb_ chdols q[m hin ]igjfc*
][n_^ \s chdols ni inb_l mnlo]nol_m+ Eh nb_ nbcl^ j[nc_hn [ ^cacn[f h_lp_ q[m [fmi
chdol_^ [h^ nb_ ^ilm[f q[ff i` nb_ n_h^ih mb_[nb [h^ nb_ j_lcimn_og q[m
^[g[a_^+ Eh nb_ `iolnb j[nc_hn mig_ \locmcha q[m ][om_^ ch nb_ qioh^ \s [ lioab
j c_]_ i` a f[mm g_[molcha .T - +2T - +/ ]g+) qbc]b q[m `ioh^ ch nb_ `cha_l+

=hinb_l jimmc\ f_ ][om_ i` nb_ al_[n_l [^b_mcihm ch nb_ f[mn nqi j[nc_hnm
g[s \_ nb[n nb_s q_l_ acp_h j_h c]cffch ihfs) qbcf_ nb_ `clmn nqi l_]_cp_^ j_hc]cffch
[h^ mnl_jnigs]ch+

=hinb_l cgjiln[hn `[]nil ch `[piol i` nb_ `clmn nqi j[nc_hnm q_l_ nb_cl iqh
_``ilnm ni l_]ip_l nb_ `oh]ncih i` nb_ `cha_l+ Pb_s ]iij_l[n_^ q _ff [h^ []ncp_fs
ch l_b[\cfcn[ncih [h^ i]]oj[ncih nb_l[js+ Pb_ inb_l nqi j[nc_hnm q_l_ sioha



Aa_* 5* Aa_* -,* Aa_* --*
Aa_* 5* ? aY_jYe g^ k]n]j]\ l]f\gfk g^ l` aj\ Yf\ ^gmjl` ^af_]j Yf\ k]n]j]\ f]jn] af l` aj\
^af_]j* K Y la]f l E* ó* Ñ Aa_* -,* ? aY_jYe g^ km lm j] g^ hjae Yjq l]f\gf _ jY ^l af ^gmjl` ^af_]j
Yf\ km lmj] g^ l]f\gf g^ ^d]pgj hjg ^mf\mk Yf\ f]jn]k g^ l` aj\ ^af_]j* K Yla]f l E* ó* Ñ

Aa_* --* Ncaf af[akagfk ]phgkaf_ gh]jYlagf ^a]d\* K Y la]f l E* ó*

aclfm) qbi ^c^ hin [nn_h^ l_b[\cfcn[ncih nb_l[js l_aof[lfs [h^ ^c^ hin g[e_ _p_ls
_``iln ni l_a[ch nb_ om_ i` nb_cl `cha_lm+

?[m_m . [h^ /7

Pb_ `clmn q [m [ g[f_ j[nc_hn [a_^ 1.) [ jlcp[n_ `ollc_l \s i]]oj[ncih+ Kh
B_\lo[ls .2).623) b_ ]on nb_ `iolnb [h^ `c`nb `cha_l i` nb_ lcabn b[h^ ch nb_ l_acih
i` nb_ jlircg[f jb[f[hr q cnb [ ehc`_ %Bca+ .&+

>inb `f_ril n_h^ihm q_l_ m_p_l_^ ih \inb `cha_lm [h^ ih nb_ `c`nb `cha_l
nb_ ^cacn[f h_lp_ q[m m_p_l_^ ih nb_ ofh[l mc^_ %Bca+ /&+

Bil m_p_h s_[lm \_`il_ nb_ chdols nb_ j[nc_hn b[^ b[^ [h [hesfim_^ g _n[*
][ljijb[f[ha_[f dichn ih nb_ nbcl^ `cha_l `i ffiq cha mojjol[ncp_ [lnblcncm+

Pbl__ biolm [`n_l chdols b_ q[m acp_h j_h c]cffch + Pb_ ij_l[ncih q[m j_l`ilg_^
3 Rw biolm [`n_l chdols oh^_l a_h_l[f [h[_mnb_mc[ + O ch]_ nb_ n_h^ih chdols ih nb_
`c`nb `cha_l q [m ]igjfc][n_^ \s chdols ni nb_ h_lp_) jlcg[ls n_h^ih nl[hmjf[h*
n[ncih q[m ][llc_^ ion ch nb_ `iolnb `cha_l) ^_mj cn_ nb_ [^dichcha [hesfim_^ g _n[*
][ljijb[f[ha_[f dichn+ Pb_ l_m_]n_^ n_h^ih i` nb_ `f_ril mo\fcg cm i` nb_ `c`nb
`cha_l q[m om_^ [m nb_ al[`n+ Kh nb_ `c`nb `cha_l jlcg[ls cmonol_ i` nb_ n_h^ih i`
nb_ `f_ril jli`oh^om q[m ][llc_^ ion \s [ n_hmcih monol_ ih nb_ jlircg[f mnogj
[h^ \s [jjimcncih monol_m [n nb_ mcn_ i` doh]ncih %>ohh_ff&+ Pb_ m_p_l_^ h_lp_ q[m
monol_^ [n nb_ m[g_ ncg_ %Bca+ 0&+

Pb_ ^ cl_]ncih i` nb_ mech ch ]cm cih cm mbiqh ch Bca+ 1+ Pb_ jimcncih i` nb_
`cha_lm [`n_l l_]ihmnlo]ncih i` nb_ n_h^ihm cm mbiqh ch Bca+ 2+

Iip_g_hn q[m l_]ip_l_^ gil_ l[jc^fs ch nb_ `c`nb `cha_l) gip_g_hn i` nb_
`iolnb `cha_l \_cha l_mnlc]n_^ \s nb_ [^dichcha [hesfim_^ g _n[][ljijb[f[ha_[f
dichn+ Ocr q __em [`n_l chdols nb_ j[nc_hn l_nolh_^ ni qile i` b cm iqh []]il^



%]o nncha `olm q cnb b_[ps m] cmmilm&) [n nb_ m[g_ ncg_ ]ihnchocha l_b[\cfcn[ncih
nb_l[js+

Pbl__ gihnbm [`n_l chdols) nb_ `c`nb `cha_l) ch qbc]b jlcg[ls monol_ b[^ \__h
][llc_^ ion) ]iof^ \_ \_hn ni nio]b nb_ j[fg+ =]ncp_ `f_r cih i` nb_ `iolnb `cha_l)
ch qbc]b jlcg[ls n_h^ih al[`ncha b[^ \__h ][llc_^ ion) q[m mncff / ]g+ mbiln i`
nb_ j[fg+

Aa_* -.* Aa_* -/*
Aa_* -.* ?]_j]] g^ ^d]pagf -, egfl`k Y^l]j h jae Yjq ljYfkh dYf lY lagf af ^gmjl` ^af_]j Yf\
k]n]f egfl`k Y^l] j k][gf\Yjq _ jY^l af l`aj\ ^af_]j* KYla]f l 7$ ó* Ñ Aa_* -/* ?]_j]] g^
]p l]fkagf -, egfl`k Y ^l] j hjae Yjq l]f\gf _ jY ^ l af ^gmjl` ^af_]j Yf\ k]n]f egfl`k Y^l]j

k][gf\Yjq _ jY^l af l` aj\ ^af_]j* K Yla]f l E* ó*

Acabn gihnbm [`n_l chdols) \inb `cha_lm nio]b_^ nb_ j[fg ih []ncp_ `f_rcih+
Pb_ l[ha_ i` gip_g_hn ch nb_ `iolnb `cha_l q[m .5-Ö50 ^_al__m ch nb_ gc^^f_
dichn [h^ .4-Ö./- ^_al__m ch nb_ ^cmn[f dichn+ Eh nb_ `c`nb `cha_l cn q[m .5-Ö62
^_al__m ch nb_ g c^^f_ dichn [h^ .5-Ö.-2 ^_al__m ch nb_ ^cmn[f dichn+

Bioln__h gihnbm [`n_l chdols nb_ j[nc_hn b cg m_f` mn[n_^ nb[n nb_ mnl_hanb
i` b cm `cha_lm q[m hilg[f+ B f_rcih b[^ cgjlip_^) \on _rn_hmcih b[^ ^_n_lcil[n_^
Ö ch nb_ j[nc_h nâm ijchcih \_][om_ b_ b[^ \__h qilecha ch n_hmcp_fs `il m_p_l[f
gihnbm q cnb nb_ `cha_lm ]ihnchoiomfs `f_r_^+

Pb_ l[ha_ i` gip_g_hn ch nb_ chn_ljb[f[ha_[f dichnm q[m [m `iffiq m7 ch nb_
gc^^f_ dichn i` nb_ `iolnb `cha_l cn q[m .5-Ö50 ^_al__m) ch nb_ ^cmn[f dichn
.33Ö.-1 ^_al__m+ Eh nb_ `c`nb `cha_l cn q[m .4-Ö5- ^_al__m ch nb_ gc^^f_ dichn
[h^ .4-Ö6- ^_al__m ch nb_ ^cmn[f dichn+ Pb_ j[nc_hn ^c^ hin [nn_h^ `il `olnb_l
`iffiq *oj _r[g ch[ncih+

.-/



Pb_ m_]ih^ j[nc_hn q[m [ .6*s_[l*if^ ]b_g cmn+ Kh I[s /6).623) b _ ]on b cg m_f`
ih a f[ mm qbcf_ [n qile) chdolcha nb_ nbcl^ [h^ `iolnb `cha_l i` nb_ lcabn b[h^ ch
nb_ l_acih i` nb_ jlircg[f ]l_[m_ %Bca+ 5&+

>inb n_h^ihm q_l_ m_p_l_^ ih \inb `cha_lm [h^ ih nb_ nbcl^ `cha_l \inb h_oli*
p[m]of[l \oh^f_m q_l_ m_p_l_^ %Bca+ 6&+

Pbl__ biolm [`n_l chdols nb_ j[nc_hn q[m acp_h j_h c]cffch [h^ nb_ ij_l[ncih
q[m j_l`ilg_^+ Eh nb_ `iolnb `cha_l [ jlcg[ls `l__ n_h^ih al[`n q[m g[^_) omcha
nb_ j[fg[lcm fihaom) [m nb_ n_h^ihm i` nb _ mo\fcg cm q_l_ nii nbc]e+ Eh nb_ nbcl^
`cha_l jlcg[ls monol_ i` nb_ `f_ril jli`oh^om q [m ][llc_^ ion) nia_nb_l q cnb l_*
m_]ncih i` nb_ n_h^ih i` nb_ `f_ril mo\fcg cm [h^ monol_ i` \inb h_lp_m %Bca+ .-
[h^ ..&+

Iip_g_hn q[m l_]ip_l_^ ch nb_ `iolnb `cha_l) \on nb_ nbcl^ `cha_l l_g[ch_^
ch m_g c`f_r cih [h^ nb_l_ q[m hi gip_g_hn ch nb_ chn_ljb[f[ha_[f dichnm+

Sb_h nb_ nbcl^ `cha_l `[ cf_^ ni cgjlip_ [`n_l nbl__ gihnbm) molac][f ch *
mj_]ncih q [m ][llc_^ ion+ Pbcm mbiq_^ lojnol_ [n nb_ mcn_ i` monol_) ^o_ ni nb_
`c\l_ i` nb_ n_h mcih monol_ b[pcha mh[jj_^+ Pb_ jli\f_g q[m l_mifp_^ \s [ m_ *
]ih^[ls `l__ n_h^ih al[`n `lig nb_ n_h^ih i` nb_ fiha _rn_hmil i` nb_ m_]ih^ ni_
ih nb_ lcabn `iin+ )

Pqi gihnbm [`n_l nb_ m_]ih^ ij_l[ncih nb_ j[nc_hn l_nolh_^ ni bcm ilcach[f
i]]oj[ncih+ 8 +

Ocr [h^ [ b[f` gihnbm [`n_l nb_ chdols nb_ j[nc_hn ]iof^ nio]b nb_ j[fg qcnb
\inb `cha_lm ih []ncp_ `f_rcih + Pb_ l[ha_ i` gip_g_hn ch nb_ `iolnb `cha_l [`n_l
jlcg[ls n_h^ih al[`n q[m .5-Ö6- ^_al__m ch nb_ g c^^f_ dichn [h^ .5-Ö..2 ^_*
al__m ch nb_ ^cmn[f dichn+ Eh nb_ nbcl^ `cha_l) / JV gihnbm [`n_l m_]ih^[ls al[`ncha)
nb_ l[ha_ i` gip_g_hn ch nb_ g c^^f_ dichn q[m .2-Ö42 ^_al__m [h^ ch nb_ ^cmn[f
dichn .5-Ö./2 ^_al__m+

Af_p_h gihnbm [`n_l chdols nb_ j[nc_hn mn[n_^ nb[n gip_g_hn i` nb_ `cha_lm
b[^ cgjlip_^ [h^ nb[n nb_cl mnl_hanb q[m [fgimn hilg[f+ Pb_ l[ha_ i` gip_g_hn
ch nb_ g c^^f_ dichn i` nb_ `iolnb `cha_l q[m .5-Ö52 ^_al__m [h^ ch nb_ ^cmn[f dichn
.5-Ö.-2 ^_al__m+ Eh nb_ nbcl^ `cha_l cn q [m .3-Ö5- ^_al__m ch nb_ g c^^f_ dichn
[h^ .52Ö..- ^_al__m ch nb_ ^cmn[f dichn %Bca+ ./ [h^ .0&+

$ & " " # '
Pb_ om_ i` jlcg[ls `l__ n_h^ih al[`nm ch mb[lj) ]f_[h chdolc_m ni nb_ n_h^ihm

i` nb_ `f_rilm i` nb_ `cha_lm ch nb_ [l_[ i` nb_ `c\liom mb_[nb) omcha [h [nl[og[nc]
n_]bhcko_ [h^ [hnc\cinc]m) `i ffiq _^ \s l_b[\cfcn[ncih nb_l[js qcnb nb_ []ncp_ j[lnc*
]cj[ncih i` nb_ j[nc_hn) a[p_ p_ls aii^ `oh]ncih[f l_mo fnm ch nqi i` `iol j[nc_hnm
ch qbig cn q[m n_mn_^ + Eh nqi j[nc_hnm qbi ^c^ hin ]iij_l[n_ []ncp_fs ch l_b[\c*
fcn[ncih nb_l[js [h^ ch qbig chdols ni nb_ n_h^ihm q[m ]igjfc][n_^ \s h_lp_
chdolc_m il ]ihnomcihm) nb_ `oh]ncih[f l_mo fnm q_l_ m[ncm`[]nils+

Pb_ j_lci^ `il qbc]b nb_ j[nc_hnm q_l_ oh`cn `il qile q[m ih_ ni nqi gihnbm
f_ mm nb[h q cnb m_]ih^[ls nl[hmjf[hn[ncih+

Pb_ g_nbi^ i` jlcg[ls n_h^ih nl[hmjf[hn[ncih ][hhin \_ _p[fo[n_^ `lig `iol
][m_m ihfs [h^ `olnb_l nlc[ fm q cff nb_l_`il_ \_ ][llc_^ ion+

.-0
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?miòi`fD[D h_j_][[G[ ]sritGD[D[ Z g mj_ID h_j>D>Diõ i3j[3irGD
Pj[>IDjim[DDHcr ]sriqD[DD ]lDC[r_[_D c ` [ p ` jsGD Z i3dc[]cD

1;h3j-0D-D ?sIGD
<* O õ h ] F J = Y

q i ] p Z a h ] p ô J E aZ C Z ap 2 Z a E a Y f h g C Y Y ] Y ] C Y f ] h Y e C Y C > = g N g be Y Y f ] h ] [ Y Y F Y [ q p g É f b a C C f h f

DC > O Z dS h YC > C C C S >qSJ EFC EDCC J>OhHH fh ] YH > O J H ( > = C YYC C Z DS > q jh J NJ H C Y h q e ] C C C ^baqC F D dC C

f Y E a Z l l ] = 7 E a ] f ] f f ] f h g C Y k g Y C E a g [ Z f h f [ g \ Y a g Y ] C C C f ] p h Y k H f h q a g e ] ú p[p``c` ( f h f f J H g e f

YCSCôCJSCFJ= ( =J>>S YCJ=CS ]bDZCJC p ] h Y C C C C f h C YF SC=CJH q f Y> O C C ôJEDZCJSJ 7 s Y k q p

ô g b a Z C Z a p f Y f ] p Z a h ] p 2 C E D C f g b a q f ] f Z a = ] [ Z H Y p g h g f e ] h ] Y q b a Z p Y p Z a * T Y k q p Y Y Y Z C ] ú f a C S

ô g b a Z C Z a p ( f ] [ g Y ] ú [ p = J = Y = af C S YF SC=CJ = J > > p Y f g = C p ] E aZ C g ú p ] h Y f f f ( s F g p g h Z ap h Y C ] f f ]

[ q p g bF C b a f ú g [ E ag k F C C bag [ Z p h Y = H C h g = YC C ]H C E D C f g = h g F Y ] C C ] H f ] h k Y ( ô Z aE aC f g Y q f ] C Z y q f g k )

b a ] p = g h f p ] b a Z C Z a ] ñ q C F K C J C Y Y Z C Z a ] h ] Y q b a Z a Y p Z a *

>hgF C][fg[gNCg[pC F phqYq 2ZaY( fg [hY=f]Cfag [ =pghffCgú f]h][YYFgú( [gFhYe]f
fY -Ñ. H][YhY*

DdhgC/=][pf gh]CFq H]pgYY f]h@CaCgú f]h][YYpf [qpg:FCY`` fY g[CJ=YCCC YYCCZap(
fgYqf]CCZap q f]pZah]p NgYZCZap( f] fh]Y[pY=YY]p[Y =,/H,:FCZaH( fgYpgHq C[[Y]Yg=Yff]
= /SJH gpCge]CCC 2qY]p C]gzpgYfHg fhgYgYpgpZ YYYZ af] *

NvOQIv
H_ Nif_ ^_ f[ C l_``_ P _h^ ch_o m_ Hc\ú_ [o ?iolm ^o Pl[cn_g _hn L lx]i]_ ^_m
B fx ]b cm m_o l m ^_ f[ I[ch w f[ > f_mmo l_ [or Ahpclihm ^_ f[ ?[jmof_ `c\ l_o m_

<* O z j z c g n w
G]k jx km dlY lk ^YngjYZ d]k \] dY _j]^^] l]f\af]mk] daZù] ]f ^Y[] \]k Zd]kkmj]k ljYf[`x]k(

w -àaf^][lagf ]p[dm]( \]k ^dx[` akk]mjk \] dY jx_agf ]f e]fY[] \]k \ga_lk n a]ff]fl ö õlj]
\ak[m lxk h Y j -àYml]mj* Ddk gf l xlx gZl]fmk w -àYa\] \] dY l][`faim] YljYme Ylaim]( \]k Yfla)
Zaglaim]k( \] dY j]`YZ adalY lagf ]l \] #dY [ggh]jYlagf Y[lan] [`]r \]mp [Yk kmj imYlj] \]k
eYdY\]k* G]k \]mp e YdY\]k w -àx[`][ \] dY j]`YZ adalY lagf Y[lan]( [`]r d]kim]dd]k dY Zd]kkmj]
\m l]f\gf xlx Y[[gehY_fx] \] dY Zd]kkmj] \m f]j^ gm \] dY [gflmkagf( e gfljYa]f l \]
jx km dlY lk kY lak ^Y dkYf lk imYf\ w dY ^gf[lagf*

GY \mjx] \] DàafYh laZ adal] \]nafl \] -àmf w \]mp egak hdmk [gmjl] nak)\)nak \] []dd]
\] dY ljYf kh dYf lY lagf lYj\an]*

AYml] ö ae hgkkaZ adalx \m bm_]e ]fl \] []ll] exl`g\] w ljYfkh dYf lY lagf l]f\af]mk] daZj]
hjx[g[] ja]f im] \] imY lj] [Yk \xegfkljxk( -àYm l]mj [gflafm] Y kmanj] kgf ]phdgjYlagf*

U P N < H H @ I A < N N P I B
Bl_c_ O _bh _h nl[h mj f[h n[ ncih \_c jlcg [l_l > _b[h^ foha pih p_l f_ nt n_h O_bh_h

^_l D [h^ `f_ril_h cg C _\c_n_ ^_l `c\ li m_h G[jm_f
<* O z j z c g n w

=]a h jae Yj] j ^j] a]f N ]`f]f ljYfkh dYf lY lagf Z]a k[`Yj^]f f a[` l n]jmfj]af a_ l]f Q]j)
d]lrmf_]f \]j N]`f]f^d]pgj]f ae _]^Y`j\]l]f A af_]j_]Za]l o Yj]f \a] Amfclagf]j_]Zfakk]
mf l] j =]aZ]`Ydlmf_ ]af]j YljYme Yldk[`]f O][`fac eal =]a`ad^] ngf <flaZaglacY( M]`YZada)
lY lagfkZ]`Yf\dmf_ mf\ Yclan]f <fl]adfY`e] \]k KYla]f l]f Ñ Z]a . KYla]fl]f ngf 0 AYdd]f
Ñ k]` j _ml* =]a . KYla]f laf]f ( \a] ka[` me ]af] M]`YZadalYlagf Yclan f a[` l Z]eaa`l]f mf\
Z]a \]f]f \a] n]jd] lr l]f N]`f]f \mj[` I]jn]fn]jd]lrmf_]f g\]j Lm]lk[`mf_]f cgehdara]jl
o Yj]f( o Yj]f \a] Amfclagfk]j_]Zfakk] rm^ja]\]fkl]dd]f\*

De Q]j_d]a[` rmj k]cmf\Yj]f O jYfkh dYf lYlagf oYj \a] ?Ym]j \]j < jZ]alkmf^N`a_c]al
me -Ñ. HgfYl] n]jcmjrl*

@af] <mko]jlmf_ \]j H]l`g\] \]j h jae Yj]f N]`f]f ljYfkh dYf lY lagf Ym^ Bjmf\ ngf
0 AYdd]f ak l mfeJ_da[`( o aj k]lr]f \Y`]j mfk]j] Agjk[`mf_ ^gjl*

$?j* <* OZj\cgnN%6 KYjlqrwfkcw -( = jYlakdYnY( >r][`gkdgnYcaY

.-1



< > O < > C D M P M B D < @ K G < N O D > < @ Ñ .( /( -52,

J jl`ghY\ak[`] Pfan]jkalY lkc daf ac ( Mgklg[c $??M%
? aj]clgj6 Kjg^* ?j* CYjjg N]q^Yjl`

@EA >AQCAOADJAJPN=JOLH=JP=PEKJ =J @AN D=J@
C* N @ T A < M O C

Rih ^_h p_lm]b c_^_hmn_h O_cn_h cmn ch ^_h f_ntn_h F[bl_h cgg_l q c_^_l
^[l[o` b cha_q c_m_h qil^_h) ^[mm ^c_ ä?bclolac_ ^_l D[h^ mc]b cg N[bg_h ^_l
S c_^_lb_lmn_ffoham]bclolac_ _ch_h a[ht \_mih^_l_h Lf[nt a_mc]b_ln b[n+ I[h b[n
b_on_ _le[hhn) ^[mm ^c_ R_lmilaoha pih `lcm]b_h D[h^p_lf_ntoga_h e_ch_mq _am
ibh_ >_^_he_h ^_g jl[encm]b_h =ltn cc\_lf[mm_h \f_c\_h mi fyn_ ) mih^_lh ^[mm d_^_
g cnnf_l_ i^_l alimm_l_ D[h^p_lf_ntoha hol pih _ch_g ch ^_l D[h^]bclolac_
_l`[bl_h_h ?bclola_h p_lmilan q _l^_h gomm8 b[han ^i]b ^[m `ohencih_ff_ Oj[n_l*
a_\hcm _ch_l d_^_h R_lf_ntoha q _cn_mna_b_h^ pih ^_l _r[en_h =om`obloha ^_l
Almnp_lmilaoha [b+ =o]b _ch hi]b mi [oma_e fcca_fn_l oh^ gcn [ ff_l n_]bh cm]b_l
N[``ch_mm_ [oma_nc\n_l O_eoh^[l_chalc`` tol S c_^_lb_lmn_ffoha ^_l p_lfil_ha_*
a[ha_h_h Bohencih e[hh ^[hh hol g cnn_ fg [mmca_ Ala_\hcmm_ [o`q_cm_h ) q _hh
h[]b _ch_l g [ha_fb[`n ^ol]ba_`ccbln_h Almnp_lmilaoha ohacchmnca_ J[l\_hp_lb[fn*
h cmm_ tolcc]ea_\fc_\_h mch^+

Am cmn ^c_m_lb[f\ q c]bnca ) ^[mm d_^_l =ltn) ^_l _ch_ `lcm]b_ D[h^p_lf_ntoha
toa_q c_m_h \_eiggn) ch ^_l H[a_ cmn) _ch_ _r[en_ @ c[ahim_ o\_l Qg`[ha) = op
^_bhoha) Hie[fcm[ncih oh^ O]bq_l_ ^_l R_lf_ntoha to mn_ ff_h + H_c^_l n[om]bn
^[m =omg[mm ^_l [o`c_lfc]b mc]bn\[l_h D[onp_lf_ntoha nc\_l ^c_ O]bq_l_ ^_l
R_lf_ntoha ch ^_l Pc_`_ i`n b chq_a) mi ^[mm ^c_ _ch `[]b_ Ehmj_encih pi ffca ohto*
l_c]b_h^ cmn+ Bl[enol_h oh^ Hor[ncih_h mch^ g _cmn f_c]b n) \_mih^_lm [o]b gcn
D cf`_ ^_l Nihna_hmnl[bf_h) to ^ c[ahimnctc_l_h8 [h^_lm p_lb[fn _m m c]b ^[a_a_h gcn
^_h R_lf_ntoha_h ^_l J_lp_h i^_l ^_l O_bh_h+ Dc_l .mn pil [ fc_h @cha_h _ch_
mo\ncf_ Bohencihm^c[ahimnce ^ol]bto`ccbl_h) ^c_ _m _lmn _lgiafc]bn) d_ h[]b =ln
^_m >_`oh^_m ohn_lm]b c_^ fc]b_ nb_l[j_oncm]b_ Gihm_ko_ht_h to tc_b_h + =o` Ach*
t_ fb_cn_h ^_l @ c[ahimnce ^_l O_bh_hp_lf_ntoha_h e[hh cg N[bg_h ^c_m_l =om*
`obloha_h hc]bn _cha_a[ha_h q_l^_h+ Scl p_lq _cm_h [o` ^c_ _ch m]b f[a ca_h
=l\_cn_h pih > o h h _ f f ) I i \ _ l a ) @ c ] e o+ [+

Bol ^c_ ]bclolacm]b_ R_lmilaoha pih D[h^p_lf_ntoha_h eihhn_h ch f_ntn_l
V_cn \_mncggn_ Cloh^m[nt_ _l[l\_cn_n q_l^_h+ Oi b[n mc]b ohn_l [h^_l_g b_l[om*
a_mn_ ffn) ^[mm \ cmq _cf_h _ch_ jlcg[l_ J[bn _ch_l ^ol]bnl_hhn_h >_oa_m_bh_ m_bl
ohtq_]eg^mmca m_ ch e[hh) q _cf ohn_l a_q cmm_h Ril[omm_ntoha_h ^[\_c ^ c_ `ohe*
ncih_ ff_h Oj[n_la_\hcmm_ m_bl m]b f_]b n m_ ch eih_h+ @ c_m nlc``n \_mih^_lm `ccl [ ff_
O_bh_hp_lf_ntoha_h cg >_l_c]b ^_m mia+ äJc_g[h^mf[h^_m to) ch ^_g ^c_ >_oa_*
m_bh_h ch _ha_h O_bh_he[h^f_h \tq+ O_bh_hm]b_c^_he[h[f_h p_lf[o`_h+ @[m
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Jc_g[h^mf[h^ _lmnl_]en mc]b pih ^_l ^ cmn[f_h ko_l_h Dibfb[h^`[fn_ \cm _nq[ ch
^c_ Icnn_ ^_l B cha_lg cnn_fafc_^_l [h ^_l >_oa_m_cn_+

@c_ >_al{h^oha ^[`ncl fc_an ch ^_l P[nm[]b_) ^[mm ch _ch_g O_bh_he[h[f ^c_
D_cfoham\_^chaoha_h `ncl _ch_ O_bh_ cgg_l m_bl ohaohmnca mch^) q _cf ^c_ D_cfoha
_cln_l O_bh_ h[g fc]b hc]bn pig mj_tc`cm]b_h O_bh_ha_q_\_ m_f\mn m_ch_h =oma[ha
hcggn) mih^_lh q _cf ^c_ O_bh_hb_cfoha ch ^_l D[ojnm[]b_ ^ol]b jlifc`_l[ncp_
Rila[ha_ pig j[l[n_h^chim_h >ch^_a_q_\_ b_l _l`ifan+ %Eh _ch_g a_lcha_h
Cl[^_ a_bn [ff_l^ cham [o]b tom[ntfc]b _ch_ a_q cmm_ Llifc`_l[ncih pih ^_g tqc*
m]b_h ^_h _cht_fh_h O_bh_h\ych^_fh fc_a_h^_h g _m_h]bsg [f_h >ch^_a_q_\_ [om8
^ c_m_l Rila[ha nlcnn [\_l [h >_^_onoha tolo]e&+ @[ hoh ch ^_h O_bh_he[h[f_h
jl[encm]b e_ch_lf_c j[l[n_h^chim_m >ch^_a_q_\_ pilb[h^_h cmn) b_cf_h ^c_
O_bh_hp_lf_ntoha_h ch ^c_m_g >_l_c]b aloh^m[ntfc]b m_bl m]bf_]bn+

Am eigg_h [\_l tq_c q _cn_l_ Clcch^_ `ccl ^c_ g [ha_fb[`n_ D_cfohamn_h^_ht
^_l O_bh_h cg Jc_g[h^mf[h^ ch >_nl[]bn+ Am nl_n_h h[g fc]b h[]b d_^_l Pl[og[*
ncmc_loha %oh^ ^[to a_bil_h [o]b ^c_ I[hcjof[ncih_h \_c _ch_l O_bh_hh[bn& [h
^_h O_bh_h a_m_ntg [mmca a_q cmm_ R_l[h^_loha_h [o`) ^c_ eolt \_mjli]b_h q_l^_h
g ccmm_h+ Voh[]bmn cmn bc_l ^c_ jimnnl[og[ncm]b_ O]bq_ffoha to h_hh_h+ @c_m_
O]bq_ffoha \_[hmjlo]bn cgg_l _ch_h a_q cmm_h N[og+ Ach mn[ll_l) `c\lim_l O_bh_h*
e[h[f cmn [\_l hc]bn h[]bac_\ca) mi ^[mm ^ol]b ^f_ mn[le_ O]bq_ffoha ^_l O_bh_ [h
^_lm_f\_h _lb_\fc]b_ @lo]eqcleoha_h [o`nl_n_h) ^f_ to cm]b[g cm]b_h Alh[bloham*
mniloha_h gcn _ch_l h[]b`ifa_h^_h J_elim_ `obl_h+ @[m Ah^_la_\hcm cmn ^[hh
_ch_ mn[ll_) gcn ^_l Qga_\oha p_l\[]e_h_ J[l\_) ^c_ ^c_ Bohencih ^_l O_bh_
jl[encm]b piffmn[h^ca [o`b_\n oh^ ^[to g_cmn hi]b to _ch_l >_oa_eihnl[enol ^_m
\tq+ ^_l Bcha_l `ccbln+

@_m q_cn_l_h nlcnn \_c d_^_l O_bh_hp_lf_ntoha %[o]b \_c piffca [m_jncm]b_l
D_cfoha& _ch_ jimnnl[og[ncm]b_ Ahntcch^oha [o`) ^c_ _ch_ R_lef_\oha ^_l O_bh_h*
i\_l`f[]b_ gcn ^_g Cf_cnf[a_l cbl_l Qga_\oha h[]b mc]b tc_bn+ Oif]b_ R_lfomn_
^_m C f_cnp_lgia_hm _ch_l O_bh_ b[\_h [omm_lb[f\ ^_m >_l_c]b_m _ch_m O_bh_h*
e[h[fm hol _ch_ a_lcha_ >_^_onoha) q _ff ^[m fi]e_l og ^f_ O_bh_ [ha_il^h_n_
j_lcn_h^ chim_ C f_cn\ch^_a_q_\_ [h ^_h R_lm]bc_\oha_h ^_l O_bh_ n_cfh_bg_h
e[hh+ =h^_lm p_lb[fn _m mc]b [\_l \_c ^_h O_bh_he[h[f_h+ @ c_m_ mch^ d[ jl[encm]b
[g Ghi]b_h `crc_ln) q_mb[f\ mc_ ^c_ >_q_aoha_h ^_l ch $cbh_h fc_a_h^_h O_bh_h
hc]bn g cng[]b_h ezhh_h+ Pl_n_h [fmi ch _ch_g O_bh_he[h[f mi f]b_ jimnnl[og[*
ncm]b_h R_lef_\oha_h [o`) ^[hh \_^_on_n ^c_m cgg_l _ch_ _lb_\fc]b_ Bohencihm*
_ch\omm_ `ol ^c_ \_nl_``_h^_ O_bh_+

@c_ S c_^_lb_lmn_ffoha ^_l Bohencih h[]b _ch_l >_oa_m_bh_h^ol]bnl_hhoha
cg Jc_g[h^mf[h^ _l`ifan [fmi h c_g[fm ^ol]b _ch_ jlcg[l_ i^_l m_eoh^wú_ O_bh_h*
h[bn) mih^_lh bc_l gomm _ch_ O_bh_hnl[hmjf[hn[ncih ^ol]ba_`obln q_l^_h) mi ^[mm
chh_lb[f\ ^_m O_bh_he[h[fm hol a_moh^_m O_bh_ha_q_\_ to fc_a_h eiggn+ @c_m_
`l_ c_ O_bh_hp_lj`f[htoha _l`ifan aloh^m[ntfc]b m_eoh^wú) q _cf ^[to [\mifon
mc]b_l _ch_ Llcg[lb_cfoha _l`il^_lfc]b cmn) q[m \_c _ch_l Llcg[lp_lmilaoha hc]bn
cgg_l a_q [blf_cmn_n cmn+

@_l aohmncamn_ V_cnjohen `ol _ch_ O_bh_hnl[hmjf[hn[ncih fc_a n 1Ö3 Si]b_h
h[]b ã\m]bfomm ^_l Soh^b_cfoha+ @[h[]b mch^ mc]b_l [ ff_ Ahntoh^oha_h oh^
O]bq_ffoha_h pih ^_l jlcg[l_h R_lf_ntoha [\a_efoha_h+
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Ach_ q _cn_l_ oh[\^cha\[l_ Ril[omm_ntoha cmn ^c_ chn[en_ O_hmc\cfcn[n ^_m
Bcha_lm+ J inca_h `[ ffm mi cf _lmn hi]b pilb_l _ch_ Bcha_lh_lp_hh[bn ^ol]ba_`obln
q_l^_h) oh^ ^[h[]b g ccmm_h ^c_ nlijbcm]b_h oh^ O_hmc\ cfcn[nm`ohencih_h ^_m
Bcha_lm q c_^_lb_la_mn_ffn m_ch + >_c J _lp_hp_lf_ntoha_h cg Cloh^afc_^\_l_c]b
.mn ^ c_m i`n _nq[ 5 Si]b_h h[]b ^_l J_lp_hh[bn ^_l B[ff+ Icn $N_]bn b[n Ii\_la

=\\+ .+ FgeZafa]jl] @f\_]d]fckYjl` jg\]k] mf\ )O]fg\]k] $fY[` H g Z ] j _ % *

cgg_l q c_^_l ^[l[o` b cha_q c_m_h ) ^[mm _ch tq[l \_q _afc]b_l [\_l a_`ncb ffim_l
Bcha_l jl[encm]b hc]bn \_hontn q_l^_h e[hh+ @c_ än[encf_ Chimcm gomm Ril ^_l
O_bh_hnl[hmjf[hn[ncih ch Kl^hoha m_ch+

Ach_ q _cn_l_ >_^chaoha) ^c_ pil ^_l =om`ncbloha _ch_l O_bh_hnl[hmjf[hn[ncih
_l`ccffn m_ ch gomm) cmn ^c_ `l_c_ %j[mmcp_& >_q_afc]be_cn oh^ ^c_ On[\cfcn[n ^_l C_*
f_he_ ^_m \_nl_``_h^_h Bcha_lm+ =o]b ^c_m_ g ccmm_h hinca_h `[ ffm pil ^_g a_*
jf[hn_h O_bh_h_chalc`` q c_^_lb_la_mn_ffn m_ch+ Ach_ O_bh_hp_lj`f[htoha [h
_ch_g ohmn[\cf_h i^_l [h _ch_g eihnl[en_h Bcha_l cmn pi ffca tq _]e fim+

Almn q_hh [ff ^ c_m_ Ril[omm_ntoha_h _l`ccffn mch^) e[hh g[h [h ^c_ Pl[hm*
jf[hn[ncih _ch_l >_oa_m_bh_ [h ^_l D[h^ b_l[ha_b_h+

@c_ Eh^ce[ncih to _ch_l >_oa_m_bh_hnl[hmjf[hn[ncih _lac\n mc]b [om ^_h [h[*
nig cm]b_h oh^ `ohencih_ff_h >_mih^_lb_cn_h ^_l Bcha_l\_oa_m_bh_h+ @_l nc_ `_
>_oa_l \_oan ch _lmn_l Hchc_ ^[m Ah^a_f_he) qclen [\_l ohn_lmnccnt_h^ [o` ^c_ >_o*
aoha cg Bcha_lg cnn_fa_f_he gcn _ch) ^[m$pilq c_a_h^ pig i\_l`f[]bfc]b_h >_oa_l
a_\_oan qcl^+ @c_ >_oaoha cg Cloh^a_f_he \_mila_h ^c_ Ehn_limm_c oh^ ^c_
Hog\lc][f_m+ @[l[om _lac\n mc]b) ^[mm _ch [ff_ ch ca_l =om`[ff _ch_m i\_l`f[]bfc]b_h
>_oa_lm _ch_ O_bh_hnl[hmjf[hn[ncih hc]bn _l`il^_lfc]b g[]bn+ B[ffn hol ^c_ nc_ `_
>_oa_m_bh_ [om) ^[hh cmn _m tq_]eg[mmca ) _\_h `[ ffm pih _ch_l >_oa_m_bh_hnl[hm*
jf[hn[ncih [\tom_b_h oh^ \_mm_l _ch_ P_hi^_m_ \tq+ _ch_ =lnbli^_m_ cg Ah^*
a_f_he ch _ch_l S che_fmn_ffoha pih .2- Cl[^ ^ol]bto`ccbl_h %=\\+ .&+ @ c_m_ _l*
g iafc]bn [o` _ch_ _ch `[]b_ S_cm_ _ch_h piffq _lnca_h B f_rcihmalc`` \_c _ch_g hol
a_lcha_h) `ohencih_ff \_^_onohamfim_h Onl_]e^_`_en+ Jol \_c _ch_g =om`[ff \_c^_l
>_oa_m_bh_h %Oo\fcg cm oh^ Lli`oh^om& cmn _ch_ >_oa_m_bh_hnl[hmjf[hn[ncih ch^c*
tc_ln+ @[\_c qcl^ aloh^m[ntfc]b hol ^c_ nc_ `_ >_oa_m_bh_ _lm_ntn) q`cbl_h^ ^c_
i\_l`f[]bfc]b_ q _cn_mna_b_h^ _hn`_lhn qcl^+

@[m jlchtcj c_ff_ Rila_b_h \_c _ch_l >_oa_m_bh_hnl[hmjf[hn[ncih [h ^_h ^l_c*
a fc_^lca_h Bcha_lh cmn `i fa_h^_m7 Voh[]bmn qcl^ ^_l t_hnl[f_ nc_ `_ >_oa_m_bh_h*
mnogj` \cm ch ^c_ Dibfb[h^ a_eccltn+ @_l t_hnl[f_ i\_l`f[]bfc]b_ >_oa_m_bh_h
mnogj` qcl^ _\_h`[ ffm \cm ch ^c_ Dibfb[h^ a_eccltn oh^ ^iln _p_hno_ff tol Gl[`n*
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p_lg_bgha ch ^_h t_hnl[f_h Onogj` ^_l nc_`_h >_oa_m_bh_ _cha_j`f[htn) i^_l
[\_l `l_ ca_f[mm_h + @c_ \_c^_h j_lcjb_l_h O_bh_hmnogj`_ %Oo\fcg cm oh^ Lli*
`oh^omm_bh_Y q_l^_h piffmn[h^ca _r]c^c_ln+ @[hh qcl^ ^[m Pl[hmjf[hnwn _chg[f
gcn ^_g t_hnl[ f_h Onogj` ^_l nc_`_h >_oa_m_bh_ p_l\oh^_h oh^ ncol]b ^c_ Dibf*
b[h^ oh^ ^_h Bcha_lm_bh_he[h[f \cm tog Ah^afc_^ _cha_tia_h oh^ [g Ah^afc_^
\_`_mncan+ =o]b [g @[og_h qcl^ ^_l Alm[nt ^_l nc_`_h >_oa_m_bh_ [o` ^c_m_ S_cm_
^ol]ba_`obln) [ff_l^ cham qcl^ bc_l\_c ^_l t_hnl[f_ Onogj` g_cmn \cm i\_lb[f\ ^_m
D[h^a_f_he_m a_eccltn) oh^ pih ^[ [om qcl^ ^[hh ^[m Pl[hmjf[hnwn \cm tog Ah^*
afc_^ ^_m @[og_hm ^ol]ba_tia_h+

@c_ n_]bh cm]b_ =om`ccbloha _ch_l O_bh_hnl[hmjf[hn[ncih m_ntn ^c_ >_b_ll*
m]boha t[bfl_c]b_l P_]bhctcmg_h ^_l gi^_lh_h D[h^]bclolac_ pil[om) [o` ^c_
bc_l hol eolt _cha_a[ha_h q_l^_h e[hh) tog[f mc_ cg q_m_hnfc]b_h [fm \_e[hhn
pil[oma_m_ntn q_l^_h gomm_h+

F_^_l q c_^_lb_lmn_ff_h^_ Achalc`` [h ^_l `ohencihma_mniln_h D[h^ _l`il^_ln
äNob_ oh^ V_cnÜ+ I[h ^[l` hc]bn ohn_l V_cn^lo]e mn_b_h) oh^ hol gcn C_^of^
f[mmn mc]b ^_l ij_l[ncp_ Achalc`` _l`ifal_c]b \__h^_h+ Am )gomm gcn m]bih_h^mn_l
P_]bhce ))[nl[og[ncm]bÜ ij_lc_ln q_l^_h+ F_^_ \lccme_ >_[l\_cnoha ^_l C_q_\_
gomm [o` [ ff_ B[ff_ p_lg c_^_h q_l^_h+ I i \ _ l a \_nihn) ^[mm D[e_hjcht_nn_h)
C_`[mmef_gg_h oh^ nli]e_h_ Poj`_l e f_ch_ O]b[^caoha_h oh^ Pl[og[ncmc_loha_h
bchn_lf[mm_h ) q _f]b_ _ch_ O]bq_ffoha oh^ mia[l J_elim_h gcn h[]b`ifa_h^_l
J[l\_h\cf^oha oh^ R_lq[]bmoha_h p_lolm[]b_h+ @[b_l gomm d_^_ ij_l[ncp_ P[nca*
e_cn [h ^_l D[h^ gcn g iafc]bmn b[e_h`l_c_h Ehmnlog_hn_h oh^ gcn f_c]bn_l \_*
bonm[g_l D[h^ ibh_ N_cmm_h oh^ V_ll_h [oma_`ccbln q_l^_h+ F_^_ O_bh_hh[bn
p_lf[han _ch \_mih^_lm m]bih_h^_m Rila_b_h) ^_hh _ch_ ^_l D[ojna_`[bl_h cmn
bc_l\_c ^c_ R_lf_ntoha ^_l m_bl _gj`ch^fc]b_h Cf_cn`f^]b_h+ F_^_ ali\_ >_lccbloha
i^_l =omnli]ehoha ^_m O_bh_ha_q_\_m tc_bn _ch_h Cf_cnp_lfomn ^_l O_bh_hi\_l*
`f[]b_ i^_l cbl_m j_lcn_h^chim_h C f_cnf[a_lm h[]b mc]b + @[m >_lobl_h i^_l B[mm_h
^_l O_bh_h gcn L cht_nn_h i^_l Gf_gg_h cmn hol [g O_bh_h_h^_ a_mn[nn_n) ^[m
^[hh [\a_m]bhcnn_h q_l^_h gomm+

@c_ =hq_h^oha pih Hca[nol_h mi cf g iafc]bmn \_m]bl[hen q_l^_h+ O]bf_]bn
mch^ cgg_l ?[naonfca[nol_h) q _cf ^ c_m_ fie[f_ N_ct_lm]b_choha_h b_lpillo`_h)
^c_ mc]b ch ^_h _gj`ch^fc]b_h C_q_\_h ^_l D[h^ m_bl h[]bn_cfca [omqcle_h
eihh_h+

@c_ Ehmnlog_hn_ gomm_h `_ch m_ch+ G_ch_m`[ffm mch^ [\_l t[bfl_c]b_ Oj_tc[f*
chmnlog_hn_ hinq_h^cha+ I[h eiggn ^ol]b[om gcn q_hca_h Ehmnlog_hn_h [om+
>_q[bln b[\_h mc]b o+ [+ a_l[^_ JObh[^_fh) pih alimm_g Riln_cf mch^ [nl[og[*
ncm]b_ J[^_fh+

Am p_lmn_bn mc]b pih m_f\mn) ^[mm _ch_ j_ch fc]b_ =m_jmcm oh^ aon_ Hc]bnp_l*
b[fnh cmm_ oh_lf[mmfc]b mch^+ $

@c_ Achalc``_ [h ^_l D[h^ q_l^_h aloh^m[ntfc]b ch >fonf__l_ [oma_`ccbln) oh^
tq[l _l`ifan ^c_ >fonmj_ll_ h[]b =omqc]e_foha ^_m \_nl_``_h^_h =lg_m gcn _ch_l
jh_og[ncm]b_h I[hm]b_nn_ [g K\_l[lg+ F_^_ [h^_l_ =\m]bhccloha \clan ^c_ C_*
`[bl _ch_l J_lp_hf[mcih ch mc]b+ @c_ =\^_]eoha ^[l` e_ch _m`[ ffm [\m]bhccl_h+ Rih
V_cn to V_cn gomm ^c_ Soh^_ gcn e^lj_lq[lg_l) mn_lcf_l) jbsmcifiacm]b_l Gi]b*
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m[ ft fimoha [oma_mjlcntn q[l^_h) og _ch =omnli]eh_h ^_l C_q_\_ to p_lbch^_lh+
C_noj`n qcl^ g iafc]bmn o\_lb[ojn hc]bn %_ m \fon_n d[ q _a_h ^_l >fonf__l_ [o]b
hc]b n &+ S_hh ^i]b a_noj`n q_l^_h gomm) ^[hh aloh^m[ntfc]b hol gcn Gi]bm[ft*
fimoha [ha_`_o]bn_n_h Poj`_lh+

<ZZ* .* Kjafrah \]j N]`f]ffY`l e al < mkra]`\jY`l $Kmdd)gml)o aj]% fY[` =mff]dd*

@c_ O]bhcnn`obloha b[n _ch_h q _m_h nfc]b_h A ch`fomm [o` ^[m `ohencih_ff_
Oj[n_la_\hcm+ =oma_mjli]b_h m]b f_]b n cmn ^_l g_^cwh_ H[hamm]bhcnn [h ^_l
>_oa_m_cn_ _ch_m Bcha_lm i^_l ^_l H[hamm]bhcnn ch ^_l Dibfb[h^+ Achg[f fc_a n
^[hh \_c _ch_l >_oa_m_bh_hij_l[ncih ^c_ D[onh[l\_ ^cl_en o\_l ^_l O_bh_) mi
^[mm R_lq[]bmoha_h tq cm]b_h D[on oh^ >_oa_m_bh_ [o`nl_n_h eihh_h) tog[f
^ c_m_ O]bhcnn`obloha ^c_ q c]bnca_h ) ohn_l _ch_l mn[h^ ca_h @lo]e\_f[mnoha
mn_b_h^_h pif[l_h C f_cn`f[]b_h [h ^_h \_^_onohampiffmn_h Lohen_h t_lmniln+
=o`c_l^_g _hnmn_b_h h[]b ^_l[lnca_h O]bhcnn_h i`n _lb[\_h_) f[hamp_lf[o`_h^_
J[l\_hmnl[ha_) ^c_ mc]b [ffg [bfc]b toh_bg_h^ eihnl[bc_l_h) \cm m]b fc_`cfc]b
>_oa_eihnl[enol_h ^_l \_nl_``_h^_h Bcha_l _chnl_n_h+

@_l O]bhcnn _l`ifan [h ^_h Bcha_lh aloh^m[ntfc]b mnl_ha f[n_l[f) ch ^_l Dibf*
b[h^ q_l^_h ^c_ O]bhcnn_ h[]b Iiafc]be_cn _hnmjl_]b_h^ ^_h h[ncclfc]b_h B[fn_h*
fch c_h [ha_\l[]bn+ =g V_ca_`cha_l qcl^ ^_l O]bhcnn [h ^_l N[^c[fm_cn_) [g
G f_ch`cha_l [h ^_l Q fh[lm_cn_ a_f_a n+ =g I cnn_f`cha_l oh^ [g Ncha`cha_l \f_c\n
_m a f_ c]b ) i\ ^_l O]bhcnn l[^c[f i^_l ofh[l ^ol]ba_`obln qcl^+

>_c ^_l =omo\oha _ch_l O_bh_hnl[hmjf[hn[ncih go`c ^_l Kj_l[n_ol ^c_ P_]b*
hce ^_l O_bh_hh[bn piffeigg_h \_b_llm]b_h) oh^ tq[l miqibf ^[m Cloh^jlchtcj
^_l Ah^*to*Ah^*J[bn [fm [o]b cbl_ p_lm]bc_^_h_h R[lc[ncih_h+ Ach_ _hnm]b_c^_h^_
R_l\_mm_loha ^_l O_bh_hh[bn q[l ^c_ Ach`ncbloha ^_l ))[omtc_b\[l_hÜ O_bh_h*
h[bn ^ol]b > o h h _ f f +

Bol ^c_ O_bh_hh[bn qcl^ b_on_ aloh^m[ntfc]b `_ch mn_l On[bf^l[bn p_lq_h^_n)
^_l ch p_lm]bc_^_h_h On[le_h _hnq_^_l _ch`[]b i^_l a_tq clhn a_fc_`_l n qcl^+ Qhm
b[n mc]b ^_l [o]b pih V[bh[ltn_h p_lq_h^_n_ N_g[hcn*On[bf^l[bn \_q^bln) ^_l
[o` Niff_h ch ^_h On[le_h -).Ö-)2 gg a_fc_`_ln qcl^+ =g da_\l[o]bfc]bmn_h mch^
^c_ On[le_h -). oh^ -)/ gg) _p_hno_ff a_tq clhn [fm -). T / i^_l -). T 0+ J[]b
D [ c h t . b[n ^_l N_g[hcnmn[bf^l[bn -). T / _ch _ Voa`_mncae_cn pih .3-- a+

@_l Voa [h _ch_l _ch `[]b_h O_bh_hh[bn _l`ifan cgg_l hol [h ^_g d_hca_h
O_bh_hmnogj`) ^_l pig Iome_f b_l eiggn %mia_h[hhn_l [encp_l Onogj`&) qwb*
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l_h^ ^_l [h^_l_ Onogj` ^_l O_bh_ j[mmcp \f_c\n+ @_mb[f\ qcl^ ^c_ O_bh_h^l[bn*
h[bn hol ch ^_h jlircg[f_h Onogj` _cha_`fi]bn_h ) ^[hh o\_l ^f_ @ol]bnl_hhoham*
m n_ ff_ ^ol]b ^_h ^cmn[f_h Onogj`) m]b fc_`cfc]b \cm ^ol]b ^c_ D[on b_l[oma_`ccbln)
qi mc_ o\_l _ch_g Ghij` i^_l _ch_l Cf[meoa_f `_mn p_l[he_ln qcl^+ Oigcn qcl^

=\\+ 0+ Llchtcj ^_l >_`_mncaoha ^_m O_bh_hnl[hmj f[hn[n_m [g Ah^afc_^ehi]b_h ^_m
B cha_lm+

[fmi ^[m jlircg[f_ %[encp_& O_bh_h_h^_ [h ^[m ^cmn[f_ %j[mmcp_& Ah^_ b_l[ha_*
tia_h oh^ `crc_ln+ @c_ Ahn`_lhoha ^_m @l[bn_m h[]b =\m]bfo`c ^_l Soh^b_cfoha
_l`ifan ^ol]b _ch_h mia+ ä=omtc_b^l[bn %Loff*ion*q cl_&) ^_l ^ol]b ^c_ jlircg[f_
O]b fcha_ ^_l O_bh_h^l[bnh[bn cg [encp_h O_bh_hmnogj` a_f_an qcl^+ @c_ \_c^_h
O]b_h+e_f ^_m =omtc_b^l[bn_m q_l^_h og_ch[h^_l p_lq_h^_fn oh^ ^[hh gcn _ch_l
J[^öf ^ol]b ^c_ D[on jlircg[f ^_l O_bh_hh[bn b_l[oma_`ccbln+ %=\\+ /+& S_hh
^[hh h[]b 0 Si]b_h ^c_ O_bh_hh[bn `_mn p_lb_cfn cmn) q_l^_h ^c_ ^cmn[f_h J[bn*
_h^_h [h cbl_l @ol]bnlcnnmmn_ff_ ^ol]b ^c_ D[on gcn O_jminchenol \_mnlc]b_h oh^
[hm]bfc_`n_h^ [\a_m]bhcnn_h+ @ol]b _ch_h Voa [g %jlircg[f a_f_a_h_h & =omtc_b*
^l[bn e[hh ^[hh ^c_ a[ht_ O_bh_hh[bn h[]b jlircg[f b_l[oma_tia_h q_l^_h+
@[ ^_l =omtc_b^l[bn ch mc]b p_l^l_bn %p_lq_h^_fn& qil^_h cmn) .mn _m ohg^afc]b)
^[`c ch m_ ch_ \_c^_h O]b_he_f C_q_\_ _chq[]bmn) q [m ^c_ Ahn`_lhoha \_bch^_lh
qccl^_+

=o]b ^c_ >_`_mncaoha _ch_m O_bh_h_h^_m [g Ah^afc_^ehi]b_h _ch_m Bcha_lm
_l`ifan gcn D cf`_ ^ c_m_l =omtc_b^l[bng_nbi^_+ @ c_m_ P_]bhce mi cf q_cn_l ohn_h
hi]b \_mjli]b_h q_l^_h+

@c_ Kj_l[ncih qcl^ _hnq_^_l ch L f_rom[h[_mnb_mc_ i^_l %\_mm_l& ch Riffh[l*
eim_ ^ol]ba_`ccbln+ C_h[o m_cnfc]b [g Bcha_l _l`ifan pih ^_l Bcha_leojj_ \cm [h
^c_ Eh n_l^ cacn[ f`[ fn_ b_l[h _ch_ H[hamch]cmcih+ @ilm[f ^_m pif[l_h C_`[`ch_lp_h*
\cch^_fm [l\_cn_n g[h mc]b ^[hh \cm [h ^c_ O_bh_hm]b_c^_ b_l[h \_c O]bihoha ^_l
J_lp_h oh^ C_`[mm_+ Qhn_l n_cfq _cm_l %e_ch_mq _am piffmn[h^ca_l& Ali``hoha ^_l
O_bh_hm]b_c^_ q_l^_h ^c_ O_bh_hmnccgj`_ `l_ca_f_an+ @c_ Ncha\[h^_l %Hcaa+
[hhof[lc[& \f_c\_h [o` [ ff_ B[ff_ _lb[fn_h+ @[hh q_l^_h ^_l j_lcjb_l_ Onogj` ^_l
nc_ `_h >_oa_m_bh_ [g Ah^afc_^ oh^ ^_l j_lcjb_l_ Onogj` ^_m i\_l`f[]bfc]b_h
>_oa_lm eh[jj jlircg[f ^_m I cnn_fa_f_he_m [\a_nl_hhn+
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Rih _ch_g q_cn_l_h O]bhcnn .g D[h^n_ff_l [om) q[l^_h ^c_ \_c^_h jlircg[f_h
tolo]ea_m]bfccj`n_h O_bh_hmnccgj`_ [o`a_mo]bn oh^ [om cbl_h R_lq[]bmoha_h
[oma_fimn+ @[m a_m[g n_ J[l\_ha_q_\_ qcl^ mila`[ fnca _r]c^c_ln+ @[h[]b q_l^_h
^c_ O_bh_h \cm tog Hog\lc][fcmolmjloha ^[la_mn_ffn+ Joh _gj`c_bfn _m mc]b) jli*
pcmilcm]b _ch_h f[ha_h O_bh_h`[^_h gcn D cf`_ ^_l Kblmih^_ ch ^[m toeoh`nca_
Pl[hmjf[hn[nf[a_l pih ^_l Dibfb[h^ \cm [h ^[m Ah^afc_^ ^_m Bcha_lm _chtotc_b_h+

Oi^[hh qcl^ ^[m Pl[hmjf[hnwn _hnhigg_h+ Scl p_lq_h^_h ^[to aloh^m[nt*
fc]b ^c_ O_bh_ ^_m f[ha_h V_b_hmnl_]e_lm ^_l 0+ i^_l 1+ V_b_+ %@c_ Onl_]em_bh_h
^_l .+ i^_l 2+ V_b_ mi ff_h hc]bn a_higg_h q_l^_h+& I[h e[hh [o]b ^c_ O_bh_ ^_m
I+ j[fg[lcm fihaom h_bg_h) [\_l ch ][+ .,2 ^_l B[ff_ `_b fn ^ c_m_+ Vol Ahnh[bg_
^_l O_bh_ q_l^_h nc\_l ^_g O_bh_hp_lf[o` ch =\mn[h^_h pih 0 ]g g_bl_l_ e f_ch_
ko_l_ D[on_chm]bhcnn_ pila_higg_h+ Voh[]bmn qcl^ ^[m j_lcjb_l_ Ah^_ ^_l O_bh_
[\a_fimn) ^[hh qcl^ mc_ m]blcnnq _cm_ h[]b jlircg[f bch cmifc_ln oh^ m]bfc_N fc]b
jlircg[f ^ol]bnl_hhn) q ih[]b mc_ gob_fim b_l[oma_higg_h q_l^_h e[hh+ @c_
K\_l`f[]b_ ^_l O_bh_ go> mila`[ fncamn a_m]bihn q_l^_h) mc_ ^[l` h c]bn l[ob)
mih^_lh mc_ go`c a f[ nn oh^ mj c_a_fh^ m_ch+

Qhn_lm]bc_^fc]b qcl^ hoh ^c_ >_`_mncaoha ^_m Pl[hmjf[hn[n_m a_b[h^b[\n+
I[h e[hh toh[]bmn ^[m Pl[hmjf[hnwn [g jlircg[f_h Onogj` ^_m Lli`oh^om [h*
h[b_hoh^ ^[hh _lmn ^c_ R_l[he_loha [g Ah^afc_^ehi]b_h pilh_bg_h8 [\_l [o]b
^_l oga_e_bln_ Ii^om cmn g iafc]b+ Scl \_piltoa_h ^_h _lmn_l_h S_a+ @c_ R_l*
\ch^oha ^_m Pl[hmjf[hn[n_m gcn ^_g Lli`oh^om*Onogj` ch ^_l Dibfb[h^ _l`ifan
ch ^_l i\_h \_m]blc_\_h_h S_cm_ h[]b > o h h _ f f + = ff_l^ cham e[hh g[h [o]b
^c_m_ R_l\ch^ohamh[bn gcn _ch_l _ch `[]b_h p_lm_hen_h O_bh_hh[bn ^ol]b`ccbl_h+
@[\_c qcl^ ^_l t_hnl[f_ Lli`oh^omm_bh_hmnogj` _nq [m E`chamn _cha_e_l\n) oh^
^[m Pl[hmjf[hnwn qcl^ tq cm]b_h ^c_ \_c^_h O]b_he_f ^_m O_bh_hmnogj`_m tol J[bn
_cha_f[a_ln+ =\m]bfc_`n_h^ qcl^ ^c_ O_bh_hh[bn hi]b gcn ^_g toa_bilca_h Hog*
\lc][fcmgome_f a_^_]en+

Bccl ^c_ >_`_mncaoha ^_m Pl[hmjf[hn[n_m [g Ah^afc_^ mch^ hoh a_q cmm_ Ril*
\_l_cnoha_h %=\\+ 0& hinq_h^ca+ Icn _ch_g e f_ch_h a_l[^_h I_c>_f qcl^ _ch_
^cmn[f a _mnc_ fn_ ^nchh_ Ghi]b_hf[g _ff_ [h ^_l Rif[lm_cn_ ^_m Ah^afc_^ehi]b_hm
eh[jj j_lcjb_l ^_l Ah^a_f_heme[jm_f [\a_fimn+ Qhn_l ^c_m_l H[g_ff_ qcl^ migcn
_ch >_nn `ccl ^c_ imm[l_ R_l[he_loha ^_m Pl[hmjf[hn[n_m a_m]b[``_h + @[h[]b qcl^
ch ^c_ Icnn_ ^_m B cha_lh[a_fm ^c]bn j_lcjb_l ^_l Hohof[ gcn ^_g I_mm_l _ch
e f_ch _m Hi]b a_m]bhcnn_h + Rih ^c_m_g Hi]b [om qcl^ gcn _ch_g a_l[^_h V[bh*
[ltn\ibl_l \cm to ^_l pif[l_h G_l\_ _ch O]bl[ae[h[f h[]b jlircg[f ^ol]b ^_h
Ah^afc_^ehi]b_h a_\ibln+ Rih ^_l B cha_lh[a_fm_cn_ b_l qcl^ ^ol]b ^ c_m_h G[h[f
toh[]bmn _ch_ ^nchh_ @l[bnm]bfcha_ a_tia_h \cm ^ c_m_ [h ^_l Rif[lm_cn_ ^_m Ah^*
afc_^_m _lm]b_chn+ =g j_lcjb_l_h Ah^_ ^_m O_bh_hnl[hmjf[hn[n_m qcl^ hohg_bl
_ch_ nsj cm]b_ O_bh_hh[bn %g cn h[]b jlircg[f fc_a_h^_g =omtc_b^l[bn& [ha_*
\l[]bn+ @c_ \_c^_h `l_c_h %j_lcjb_l_h& Ah^_h ^c_m_l O_bh_h[bn q_l^_h ^[hh gcn
D cf`_ ^_l ^ol]b ^_h O]bl[ae[h[f fc_a_h^_h @l[bnm]bfcha_ ^ol]b ^_h Ghi]b_h
a_tia_h ) \cm mc_ [om ^_g Hi]b cg Bcha_lh[a_f b_l[oml[a_h+ Oi^[hh qcl^ ^c_
O_bh_hh[bn _hnq_^_l nc\_l _ch_g @l[bnlcha i^_l nc\_l ^_h `l_c_h J[a_fl[h^ `_mn
a_ehncj`n+ Ö @_l lcc]eq[lnca fc_a_h^_ =omtc_b^l[bn qcl^ m_ cnfc]b [g I cnn_fafc_^
h[]b [o`c_h a_`ncbln oh^ ^iln jlipcmilcm]b gcn D cf`_ _ch_l Cf[mj_lf_ [h ^_l D[of
`crc_ln+
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Achca_ Al`[bloha _p`il^_ln cgg_l ^c_ >_mncggoha ^_l Pl[hmjf[hn[nf[ha_+
O c_ cmn e_ch_mq _am _ch`[]b+ =fm [ffa_g _ch_ Cloh^l_a_f e[hh a_fn_h) ^[`n \_c ^_g
h[leincmc_ln_h L[nc_hn_h mc]b \_c _ch_l f_c]bn_h @ilm[f`f_rcih cg D[h^a_f_he ^_l
\_nl_``_h^_ Bcha_l ch _ch_l f_c]bn_h >_oa_mn_fcoha \_`ch^_h mifc+ @[\_c mch^ ^_l
1+ oh^ 2+ Bcha_l g_bl a_\_oan [fm ^_l /+ oh^ 0+ Qha_l+

=\\+ 1[+ =\\+ 1\+
=\\+ 1[) \+ B cha_l`_^_lm]b c_h_+

J[]b >__h^caoha ^_l O_bh_hnl[hmjf[hn[ncih _lci fan ^c_ =\h[bg_ ^_l >fon*
f__l_+ @[to qcl^ toh[]bmn ^c_ D[h^ bi]ba_b[fn_h+ @c_ Soh^_ qcl^ gcn `_o]bn_h
Poj`_lh eigjlcgc_ln+ @[hh _lmn qcl^ ^c_ jh_og[ncm]b_ I[hm]b_nn_ _hn`_lhn+
S[bl_h^ ^_l Lb[m_ ^_l _lmn_h l_[encp_h Dsj_l[gc_ gcn ^_l p_lg_bln_h G[jcff[l*
\fonoha qcl^ ^c_ Gigjl_mmcih ^_l Soh^_h [o`l_]bn _lb[fn_h+ Almn h[]b _chca_h
Ichon_h qcl^ ^c_ D[h^ a_m_hen oh^ ^c_ Gigjl_mmcih pih ^_l Soh^_ _hn`_lhn+
@[hh hi]b mjlcnt_h^_ C_`[`c_ q_l^_h gcn `_ch_h Gf_gg_h a_`[`cn oh^ hinca_h`[ffm
gcn `_ch mn_g L_lfih ohn_l\oh^_h+ ?[naon ^[l` ^[to hc]bn p_lq_h^_n q_l^_h+

O]b fc_`cfc]b _l`ifan ^_l R_lm]bfo`n ^_l Soh^_) qi\_c tol D[onh[bn mc]b _ch_
`ilnf[o`_h^_ @l[bnh[bn m_bl \_q[bln b[n+ O_c^_ eihhn_ ch `ctc_ln_m I[n_lc[f pih
^_l h c_g [fm a[ht e_cg `l_c_h D[on ch ^_h Onc]be[h[f [o`m[oa_h oh^ Lohen*
[\mt_mm_ p_lolm[]b_h) ^c_ qc_^_log tog =oma[hamjohen _ch_l Soh^ch`_encih
q_l^_h eihhn_h+

I[h go`n \_c ^_l R_lq_h^oha pih limn`l_c_g @l[bn m_bl mila`[cnca ^[l[o`
[]bn_h) ^[`n _l hc]bn a_ehc]en qcl^ i^_l mia+ Km_h qcl`n) q _ff _l mihmn f_c]bn
\lc]bn+ >_cg @ol]btc_b_h _ch_l O]bfcha_ ^ol]b ^[m C_q_\_ b[fn _ch =mmcmn_hn h[]b
d_^_g Onc]b gcn D cf`_ _ch_l t[ln_h Gf_gg_ ^c_ @l[bnm]bfcha_ a_mj[hhn) qi^ol]b
^[m =\ehc]e_h ^_m @l[bn_m p_lg c_^_h qcl^+

O_bl q c]bnca .mn [o]b ^_l R_l\[h^+ @c_ Soh^_ qcl^ mn_lcf [\a_^_]en) ^[lcc\_l
eiggn _ch eoa_fca_m Lifmn_l [om mn_lcfcmc_ln_l On[bfqiff_) ^c_ _ch_ a_hoa_h^_
Gigjl_mmcih \_c a f_ c]bt_cnca_l aon_l Ho`n^ol]bf[mmcae_cn _lgiafc]bn+ @c_ D[h^
gomm cgg_l ch äBohencihmmn_ffoha `crc_ln q_l^_h) qi\_c ^[m D[h^a_f_he f_c]bn
^ilm[f`f_enc_ln cmn oh^ ^_l f_ c]b n a_\_oan_ V_ca_* oh^ I cnn_f`cha_l gcn cbl_h
Ojcnt_h ^c_ Gojj_ ^_m ijjihc_ln_h @[og_hm fim_ \_lncbl_h+ Ö Jc_g[fm ^[l` ch
_ch_l Onl_]emn_ffoha ^_m D[h^a_f_he_m oh^ ^_l Bcha_l `crc_ln q_l^_h) q _cf _m
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^[\_c l[m]b to _ch_l O]blogj`oha ^_l Giff[n_l[ffca[g _hn_ ch ^_h I_n[][lji*
jb[f[ha_[f* oh^ ch ^_h Ehn_ljb[f[ha_[fa_f_he_h eigg_h e[hh+ Ö @c_ Bohencihm*
mn_ffoha ^_l D[h^ qcl^ ^ol]b ^[m =hf_a_h _ch_l ^ilm[f_h C cjmfihao_nn_ pih ^_h
Bcha_l_h^afc_^_lh \cm ^c]bn [h ^[m A ff\ia_ha_f_he a_mc]b_ln+

@c_ D[onh[bn_ q_l^_h [g+ .-+ P[a_ _hn`_lhn) g[h e[hh mc_ [\_l) tog[f mc_
gcn @l[bn a_f_a n qol^_h) [o]b f[ha_l \_f[mm_h + @c_ [omtc_b\[l_h O_bh_hh[bn_
q_l^_h h[]b 0Ö1 Si]b_h a_tia_h %mj[n_mn_h m ^[\_c [\_l [o]b ^c_ D[onh[bn_&+
@[h[]b \_achhn _ch_ msmn_g [ncm]b_ [encp_ Q\oham\_b[h^foha ohn_l mnl_ha_l
n[afc]b_l Gihnliff_ ^_m =ltn_m+ >lûme_ j[mmcp_ >_q_aoha_h b[\_h [o` [ff_ B[ff_
to ohn_l\f_c\_h+ Rih Riln_cf mch^ [o]b [encp_ >_q_aohamcc\oha_h ohn_l %q[lg_g&
S[mm_l+

Qhm b[n mc]b ch ^_l J[]b\_b[h^foha a[ht \_mih^_lm hi]b W`ol ][ 0 Iih[n_&
^c_ B cha_l`_^_lm]bc_h_ \_q[bln %=\\+ 1 [) \&+ @ c_m_m _ch `[]b_ C_l[n) `crc_ln ^[m
Bcha_laloh^a_f_he `_^_lh^ ch _ch_l f_ c]b n_h >_oa_mn_ffoha+ Oi e[hh mc]b ^c_
[h`[hafc]b hi]b m]bq[]b_ H_cmnoha ^_m Pl[hmjf[hn[n_m pifc [o` ^[m I cnn_fa_f_he
oh^ [o` ^[m Ah^a_f_he eiht_hnlc_l_h) tog [h^_l_h qcl^ ^[m Hca[g_hnog [hho*
f[l_ ^_m Cloh^fc_^_m ch ^_h _lmn_h Iih[n_h h[]b ^_l Kj_l[ncih q cleohampiff
a_mn{ntn) mi ^[mm _m mc]b nlint ^_l [encp_h Q\oha_h [o` ^[m hinca_ I[mm mnl[``_h
e[hh+ J[\_l_ A cht_fb_cn_h o\_l ohm_l_ B cha_l`_^_lm]bc_h_ b[\_h qcl g_bl`[]b
_lf[on_ln %O_s `[lnb &+ @c_ J[]b\_b[h^foha _lmnl_]en mc]b oha_`[bl [o` _ch Rc_ln_f*
d[bl \_cg Alq[]bm_h_h) \_cg Gch^_ e[hh g[h mc_ g _cmn m]bih _b_l \__h^_h+

S_hh g[h ^c_m_) ch [ ff_l Golt_ a_\l[]bn_h C_mc]bnmjohen_ \_c ^_l =om`ûbloha
_ch_l >_oa_m_bh_hnl[hmjf[hn[ncih a_h[o \_[]bn_n) ^[hh qcl^ [o]b ^_l Al`ifa
hc]bn [om\f_c\_h+ Am gomm [ff_l^ cham [\m]b fc_mm_h^ hi]b b_lpila_bi\_h q_l^_h)
^[mm [o]b _ch hc]bn oh_lb_\fc]b_l B[enil `{l ^_h Kj_l[ncihm_l`ifa ^_l S cff_
^_m L[nc_hn_h tol D_cfoha cmn+ @c_ Kj_l[ncih m_f\mn cmn hol _ch P_cf ^_l >_b[h^foha)
^c_ Ril* oh^ pil [ fc_h @cha_h [\_l ^c_ J[]b\_b[h^foha mch^ g ch^_mn_hm _\_hmi
q c]bnca+ @c_ Kj_l[ncih m]b[``n f_^ ca fc]b ^c_ Cloh^pil[omm_ntoha_h `ûl _ch_h aon_h
Al`ifa+ K\ ^c_m_l _chnlcnn) b[han q _cna_b_h^ pih ^_l [encp_h Icn[l\_cn ^_m L[nc_h*
n_h [\+

V Q O = I I A J B = O O Q J C

@c_ `l_c_ O_bh_hnl[hmjf[hn[ncih tog Alm[nt ^_l nc_`_h >_oa_m_bh_ _ch_m
Bcha_l cmn _ch ^[he\[l_l Achalc``) ^_l [ff_l^ cham _ch_ mnl_ha_ Eh^ce[ncih) _ch_
_hnmjl_]b_h^_ Ril\_b[h^foha) _ch_ mo\ncf_ Kj_l[ncihmn_]bhce oh^ _ch_ eih*
m_ko_hn_ J[]b\_b[h^foha _l`il^_ln+ @_g Kj_l[n_ol gomm_h ^c_ gi^_lh_h
Ale_hhnhcmm_ ^_l D[h^]bclolac_ a_f[o`ca m_ch) pil [fc_h @cha_h gomm _l [o]b
Nob_ oh^ V_cn b[\_h) ^_hh hol ^[hh cmn _ch_ _l`i fal_c]b_ >_b[h^foha giafc]b+

> D > K `f D

Ef_j_][=G[ ]sri2GDFcDD ]lh\[P _dc_õ h[ jsh _

A* > ]C8 t : Y h O

>=JågbeYC f]h][YYfY i q p g b c ` b a ` ` Y b a Y =JNH]e]CCY [qpgY[HEaCY j E a q ò g F g j g [jfòYO ]baY
f Y baZ m Y fh]f[pY=EaY]O [ g 2 g e Z [ [ Z HY YñX]FOC=Cg] =H]eYp]baZ>O=J( Fgpghg]( gfCYfg( ph]zq]p
[phgjCS fgFYYYCCC( [ggpk]p[p=qage]jg fh]Y*=YhCp]baZCgjg Ea]Y]CCC( p g ` c g e gf]hYiCJCCJC
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O]pCFFC C fg[ba]^dJ=Yp]EaZCgjg =J>[aYCJ=CO]baZCgjg Ea]X]CCY* S fhqh j ED>E?F>C åCS= pghgeg
JNCYFJHED>C > >J=h]H]CCZdHC >=>^d]CCYHC = JSCJPa]CCC SChqhjCC hqFC( = CY>SCJ>SC JC YJEDEF>C
hY[fg baY jYpZ [ggpk]p[p=qageCH [fgFgú[p=C]H C =h]H]f]H( pYf fYf SJX =FJ fhf pYffp q[EaJ=CCS
HJCnCJ plg[pCOCqpZ åEaYjgfhCCSCgjg h]kqbaZpYpY Ea]f]CCC*

O Q II= N U

Pl[hmjf[hn[ncih i` Bf_ril n_h^ihm ch nb_ D[h^
D+ O _ s ` [ l n b

Bl__ nl[hmj f[hn[ncih i` [ `f_ril n_h^ih `il nb_ l_j f[]_g _hn i ` nb_ jli`oh^om n_h^ih
i` [ `cha_l cm [ al[nc`s cha ij_l[ncih qbc]b) biq _p_l) l_kocl_m [ mnlc]n ch^c][ncih ) mocn[\f_
jl_*ij_l[ncp_ nl_[ng _hn) `ch_ molac][f n_]bhcko_ [h^ ]ihmcmn_hn [`n_l*nl_[ng _hn+ Pb_
mola_ih gomn \_ q _ff []ko[chn_^ q cnb oj*ni*^[n_ ehiq f_^a_ ih nb_ mola_ls i` nb_ b[h^)
j[lnc]o f[lfs) biq _p_l) b_ gomn [ ffiq _hioab ncg_ ni qile ][fg fs) mch]_ ihfs ch nbcm q[s

cn cm jimc\ f_ ni [nn[ch [ mo ]]_mm`o f l_mofn+

N v O Q I v

H_ al_``[a_ ^_m n_h^ihm `fx]bcmm_olm ^_ f[ g[ch

D+ O _ s ` [ l n b

H_ al_``[a_ fc\l_ ^_m n_h^ihm jiol l_gjf[]_l f_ n_h^ih `fx]b cmm_ol jli`ih^ ^_m
^icanm jlxm_hn_ oh_ chn_lp_hncih _``c][]_ ) g [cm ^_g[h^[hn oh_ ch^c][ncih `ilg_ff_) oh_
nbxl[jc_ [hnxlc_ol_ [jjlijlcx_) oh_ n_]bhcko_ ijxl[nicl_ mo\ncf_ _ n oh nl[cn_g _hn jimn*
ijxl[nicl_ molp_cffx + H_ ]bclolac_h ^icn jimmx^_l w `ih^ f_ m hincihm gi^_lh_m ^_ f[
]bclolac_ ^_ f[ g[ch _n molnion ^ cmjim_l ^_ nion_ f[ nl[hkocffcnx _n ^o n_gjm hx]xmm[ cl_m)
]ih^ cncihm ch^ cmj_hm[\ f_m jiol [llcp_l ^ ^_m lxmo fn[nm m[ncm`[ cm[h nm+

H E P A N = P Q N

.+ >ohh_ff) On+7 Oola_ls i` nb_ D[h^+ E* >+ Hcjjch]inn ?igj[hs+ Pbcl^ A^cncih) .623+
/+ >ohh_ff) On+) >ibf_l) F+7 ?bcl+ Ll[r+ /) .52) .625)
0+ @c]e) S+7 ?bcl+ Ll[r+ .) 46) .624+
1+ Ah^_l) F+) Glinm]b_e) D+) Ocgih*S_c^h_l) N+7 @c_ ?bclolac_ ^_l D[h^p_lf_ntoha_h+

Ojlcha_l*R_lf[a) Sc_h .623+
2+ D[chtf) D+7 >_cnl+ Klnbij+ 1) .00) .624+
3+ Ii\_la) A+7 =eon_ D[h^]bclolac_+ ?+ S+ G+ Cf__loj*R_lf[a) Hoh^ .620+
4+ Ii\_la) A+7 41+ Pa+ @nm]b+ C_m+ ?bcl+ .624+
5+ O_s`[lnb) D+7 ?bcl+ Ll[r+ 0) 0/.) .625+
6+ O_s`[lnb) D+7 >_cnl[a tol >_oa_m_bh_hj f[mnce [h ^_l D[h^+ Rb^fa+ @nm]b+ C_m+ Qh*

`[ ffbe + //+ P[aoha) Gc_f .625+
.-+ O_s`[lnb) D+7 ?bclola /6) ..) 2/4) .625+
..+ O_s`[lnb) D+7 V\f+ ?bcl+ 51) 1.) .346) .626+

%Lli`+ @l+ I_^+ D+ O_s`[lnb &7 Q fg _hmnl[mm_ 11,12) Nimni]e)
@_onm]b_ @_giel[ncm]b_ N_jo\fce
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Df k lalm l \] kh][aY dakY lagf ] l \] h]j^][ lagff]e ]f l \]k e]\a[afk( Ng^aY $=ma_Yja]%
>dafaim] \ àgjl`gh]\a] ] l ljYme Ylg dg_ a] ( Ng^aY

? aj][l]mj6 Kjg^* =* =gql[`]n

QJA JKQRAHHA PA?DJEMQA KLAN=PKENA @=JO
HA PN=EPAIAJP @A H= I=EJ >KPPA AJ R=NQO AP R=HCQO

=* = J T O > C @ Q

?â_mn w Eâi]][mcih ^âoh ][m ^_ g[ch \inn_ _h p[lom _n jlih[ncih) oh_ ^x`il*
g[ncih koc m â_n[cn chmncnox_ w f[ mo cn_ ^âoh_ `l[]nol_ iop_ln_ ]igjfckox_ ^âoh_
imnxig sxfcn_ ^o nc_lm ch`xlc_ol ^o l[^com _n ^_ .âofh[) koc ^[hm f_ jli]_m ^_ mn[\ cfc*
t[ncih m_ mihn mshimnimx ^[hm oh_ jimcncih p c] c_o m_ _n ih ^x`ilgx f[ g[ch _h
jimcncih ^_ p[lom _n ^_ jlih[ncih %Bca+ .u ko_ hiom [pihm [jjfckox oh_ n_]bhcko_
ijxl[nicl_ koc hiom [ ^ihhx ^_ nlöm \ihm lxmo fn[nm `ih]ncihh_fm _n xmnxnb cko_m+

@[hm hinl_ ][m) koicko_ f[ g[ch _on xnx ^[hm oh_ jimcncih ^_ p[lom _n ^_
jlih[ncih nlöm jlihih]x_) _ ff_ [p[cn oh_ nlöm \ihh_ gi\cfcnx) f_ m giop_g_hnm m_
`[ cm[h n ^[hm oh_ hx[lnblim_ `ilgx_ _hnl_ f_m im ^o ][lj_ _n f_ \ion ^_m ^_or im
mshimnim_m+

Jiom [pihm ^x]c^x ^_ jlxm_lp_l ^[hm ]_ ][m ]_nn_ gi\cfcnx m[hm [nn[ko_l f[
hiop_ff_ [lnc]of[ncih) koickoâ_ ff_ `on [hilg[f_) hinl_ m_of \on xn[hn ^_ lxj[l_l
f[ `ilg_ ^_ f[ g[ch) _h ]ihm_lp[hn m[ \ihh_ gi\cfcnx _n m[ `ih]ncih + ?â_mn [chmc
ko_ hiom [pihm l_]iolo [ oh_ n_]bhcko_ ko_ hiom j_hmihm j_on xnl_ o ncfcmx_ [p_]
mo]]öm ^[hm f_m ][m ô [axhxmc_ ]ihaxh cn[ f_ ^o l[^com+

Jinl_ n_]bhcko_ _mn f[ mocp[hn_7

Kh `[cn oh_ ch]cmcih ]on[hx_ fihacno^ch[f_) koc ]iopl_ f_ nc_lm ^ cmn[f ^_ .â[p[hn
\l[m) f_ fiha ^o ]o\cnom+ =jlöm [picl ^x]iop_ln Rim) ih `[cn oh_ `_h n_ fihacno^ch[f_
^[hm ]_ ^xlhc_l ^_ n_ ff_ `[]ih) koâoh f[g\_[o imnxi*jxlcimncko_ [ ]b[lhcöl_ ^cmn[*
f_+ ?_ f[g\_[o _mn `il]x Y .â_rnxlc_ol ^_ `[]ih Y ioplcl oh xmj[]_ ô im l[`l[c]bc+

Locm) ih `[cn oh_ imnxinig c_ nl[hmp_lm[f_ ^_ .âim ^[hm oh jc[h Y /Ö0 ]_hnc*
g önl_m [o ^_mmom ^_ .â_rnlxg cnx ^ cmn[ f_ ^_ .âim _n f_ `l[ag_hn [chmc fc\xlx _mn
niolhx [ 6-| ^_ n_ ff_ g[hcöl_ ko_ f_ f[g\_[o m_ jim_ f_ fiha ^o \il^ ]o\cn[f ^o
`l[ag_hn jlircg[f _n f[ mol`[]_ mjihac_om_ ^x]iop_ln_ j[l f_ f[g\_[o gxg_
mâ[jjim_ ]ihnl_ f[ mol`[]_ ^_ .âimnxinig c_ ^o `l[ag_hn jlircg[f %Bca+ / [ \&+ H[
`cr[ncih ^_m ^_or `l[ag _hnm _mn x`_]nox_ [p_] oh io ^_or `cfm + H[ g[ch l_jl_h^
m[ `ilg_ hilgwf_+ H_ jf[nl_ _mn n_ho j_h^[hn ^_or gicm %Bca+ 0 N[^ci&+

?_nn_ n_]bhcko_ _mn `[] cf_ [ jl[ncko_l) _ ff_ _mn [nl[og[ncko_ _n jlxm_hn_ oh_
mifo ncih ^[hm oh al[h^ hig\l_ ^_m ][m [p_] jimcncih pc]c_om_ ^_ f[ g[ch) g[cm
.âch^c][ncih ^icn xnl_ jlx]cmx_ mnlc]n_g _hn ^[hm ]b[ko_ ][m ch^cpc^o_f+ H[ ]ih*
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nl[]nol_ ^_m ncmmom ^[hm f_m [axhxmc_m ]ihaxh cn[f_m ^o l[^com$_rca_ hih m_of_g_hn
oh_ imnxinig c_ [p_] lin[ncih ^o `l[ag_hn ^cmn[f) g[cm [ommc oh_ [\lxp[ncih x]i*
higcko_ ^_ Lim gög_ jiol ^cgcho_l _n molgihn_l f[ ]ihnl[]nol_ ^_m gom]f_m
_n ^_m n_h^ihm ^o ]inx ^o l[^com [\m_hn+

Jiom hiom \ilhihm c]c ^_ jlxm_hn_l m_of_g _hn f[ n_]bhcko_ ^_ Lijxl[ncih+

M v N P H v

@[hm ^_m ][m ^_ g[ch \inn_ _h p[lom io _h p[faom) ko[h^ f[ gi\cfcnö ^o
jicah_n _mn \c_h jlxm_lpx_) f[ `ilg_ ^_ f[ g[ch j_on xnl_ ]illcax_ j[l oh_
imnxinig c_ nl[hmp_lm[f_ ^o l[^com) f_ `l[ag_hn jlircg[f ^oko_f m â[jjim_ ]ihnl_
f[ mol`[]_ _rn_lh_ ^o `l[ag_hn ^cmn[f %_h ][m ^_ p[lom& _n ]ihnl_ f[ mol`[]_
chn_lh_ %_h ][m ^_ p[faom&+ @_ n_ ff_ g[hc_l_ f_ `l[ag_hn ^cmn[f _mn linx j[l
l[jjiln [o `l[ag_hn jlircg[f _n [fcah_ f[ g[ch mol .â[r_ ^o g_g\l_+

> };E> KD\f

D K>DD ih_j[oDKDDDD l_rgcG[ hj[ dc_o_gg himj_D][_DDKD jsGD
> m[js]DKI D m[dcblimDKI hidciD]_gcD

@* @ g cc D ] >

= [ baq f Y] fJ=h]YlY]CCC hqFC > kY baljg kC JH D kYhq[CJH fgbaJC a]ffaa f h f [gphYC ]ee
pghge ]ú fgÇ=C&CJ>OC > Y Y f Y [ O l] F ghh]feH !ghHZa hqFC IKOG>P NZaOZ aahJ=]Y]CY fqp]H
fgf]h]CCJC g[p]gOJHCC baqf]=JC GK?TD+ DlhgF>CHYbaZCZaC gpYJHJF fhCF YYYZ a= Y]p[Y G 3KGK>KD
fgk]hpCJ[pC CC+FAa]jg gjbagHFY %> [ Yq i Y ] =Yhq[Cgjg fgYgF>CCY% DFED G =Cqph]CC]f fJ=]hp)
DK?PD CCEFC]jg gpYgHFY %> [ Y q a Y ] k Y Y Z jg YC J jg fgYgbF ]CCY%* PDGDI gNhYYJH fhgCN=JYCp[Y
fg=ghgp CCEFC]jg gpYgHFY fg gpfgjY]CCag F =]hpf]Hq gpYJHFq( =[Y]Y[p=C] f ] jg hqFY =Za)
f h YH YY ]p [ Y fg K?D Fgf]CCJ>SC*

N PHH< M T

= h_q Oolac][f Lli]_^ol_ ch nb_ Pl_[ng_hn i` ?fo\ D[h^ ch nb_ R[lom
il R[faom Limcncih
=* = g q l [ ` ] n

Df [Yk]k g^ [dmZ `Yf\ af l`] nYjmk gj nYd_mk hgkalagf( o`]f l`] egZadalq g^ l`] `Yf\
ak hj]k]jn]\ ( l`] ^gje g^ l`] o jakl eYq Z] [gjj][l]\ Zq Y ljYfkn]jk] gkl]glgeq g^ l`]
jY\amk( l`] hjgpaeYd ^jY_e ]fl g^ o`a[` ak Yhhgk]\ lg l`] dY l] jY d kmj^Y[] g^ l`] \aklYd
^jY_e ]fl $af [Yk] g^ nYjmk% gj lg alk e]\aYd kmj^Y[] $af [Yk] g^ nYd_mk%* O`] \aklYd
^jY_e ]f l ak l`mk jg lY l]\ af j] dY lagf lg l`] hjgpaeYd ^jY_e ]fl Yf\ l`mk Ydaf]k l`] `Yf\
Ydgf_ l`] Ypak g^ l`] ]plj]e alq*

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

Ach_ h_o_ Kj_l[ncihmn_]bhce `ccl ^c_ >_b[h^foha ^_l Glogg_h
R[lom* oh^ R[faomb[h^

=* = g q l [ ` ] n

Df AYdd]f eal ] af]j cjmee]f QYd_mk) g\]j QYjmk`Yf\( ^Y ddk \a] =]o]_mf_ Z]`Ydl]f
akl( cYff \a] Agje \]k CYf\_]d]fck \mj[` ]af] ljYfkn]jkY d] MY\amkgkl]glge a] cgjja_ a]jl
o ]j\]f( ogZ]a \Yk KjgpaeYd ^jY_e ]fl _]_]faaZ]j \]j GYl]jYd^dN[`] \]k ? aklYd^jY_e]flk
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$af AYdd]f e al Q YjmkrmklYf\% J\]j _]_]faaZ]j k] af ]j H ]\aYd^dY[`] $af AYdd]f e al QYd_mk)
rmklYf\% Ym ^_]k l] ddl o aj\* ?Y\mj[` o aj\ \Yk ? aklYd^jY_e ]fl af =]rm_ Ym^ \Yk KjgpaeYd)
^jY_e ]f l jg la] jl mf\ Y daf a] j l \a] CYf\ \]j @plj]e alY lY[`k]f dYf_] fY[`*

M @ A @ M @ I > @ N

-* >iail[t) J+ =+7 Nmj_]jq g^ M]hYaj* .( .( H]\_ar -504*
.* Ddch) C+ =+7 Fgkgjmcgkl a q]q] da]l[`]fq]* O Yk`c]fl -5/4*
/* Kg\lx^[hh_) H+) I[nbc_o) L+7 OjYalx \] [` ajm j_ a] g jl`ghx\aim] #$C* G* Mg[`]j)HYaf
Zgl]k [gf_]falYd]( h* .03-Ñ.040%* Qg* Eff) KYjak -5/3*

0* ?[gj\_ff7 Jh]jYlan] gjl`ghY]\a[k* Qgd* E) EE+ N* Gmak -505*

$Kjg^* =* =gql[`]n%6 QYkad FgdYjgn /( Ng^aY( =md_Yja]
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>dafa[ g^ K dYkla[ Nmj_]jq( Pfan]jkalq =jfg $>r][`gkdgnYcaY%
? aj][lgj6 Kjg^* Q* FYj^ac( H?

?=NPEH=CA =O = OQ>OPEPQPA BKN ?KJCAJEP=H
@ABA?P KB PDA BEJCAN OGAHAPKJ

Q* F < M A ã F

Pb_ cgjlip_g_hnm [h^ [^p[h]_m ch mech h_ijf[mns) [h^ j[lnc]of[lfs nb_
chnli^o]ncih i` no\of[l j_^ c]f_ `f[j g_nbi^m) b[p_ acp_h lcm_ ni [ `ilg i` h_i *
jf[mns) h[g _fs ni nb_ j[ffc[ ncp_ l_jf[]_g_hn i` `cha_lm \s g_[hm i` mech `f[jm+

Arj_lc_h]_ b[m mbiqh nb[n m_hm[ncih ) _p_h nbioab cn h_p_l l_[]b_m ^__j_l
mn_l_iahimcm) cm `[ clfs miih l_mnil_^ [h^) nbom) [ `cha_l l_j[cl_^ \s g_[hm i`
[ me ch `f[j g[s \_]ig_ om_`o f `il nb_ `oh]ncih i` nb_ b[h^+ Plijbc] ]b[ha_m
n[echa j f[]_ ch [ j_^ c]f_ al[`n [l_ i` [ go]b mfiq _l [h^ gcf^_l h[nol_ nb[h
nbim_ ch [ ]igjfc][n_^ nl[hmjf[hn) mo]b [m [ qbif_ `cha_l+

Aa_* -*

Pb_ cgjlip_g_hn ch nb_ [_mnb_nc] [jj_[l[h]_ i` nb_m_ `cha_l h_ijf[mnc_m) nii)
b[m \__h nb_ i\d_]ncp_ i` g[hs jf[mnc] mola_ihm qbi [l_ g[echa al_[n _``ilnm ch
il^_l ni mi fp_ nbcm jli\f_g) qbc]b q cff ]_ln[ch fs miih \_ l_[fct_^ WCcffc_m) @chi)
Ciht[f_m&+

Eh [ff `cha_l h_ij f[mnc_m) nb_ l_]ihmnlo]ncih [h^ `olnb_l ^_mnchs i` nb_ \ihs
`l[g_qile l_g[chm [h oh[hmq_l_^ ko_mncih+

Pb_ gimn `l_ko_hn g_nbi^ i` l_jf[]cha nb_ \ihs `l[g_qile i` [ fimn `cha_l
b[m mi `[l \__h nb_ nl[hm`_l i` ][h]_ffiom il ]igj[]n \ih_ m_]ih^[lcfs chm_ln_^
chni [ jl_pciomfs jl_j[l_^ mech `f[j+
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Eh `cha_l h_ij f[mns ) cn cm biq_p_l) `oh]ncih nb[n j f[sm [ ^_]cmcp_ lif_ ch nb_
`ch[f ion]ig_ i` nb_ nl[hm`_ll_^ \ih_+ En cm [ q _ff*ehiqh `[]n nb[n cn cm nb_ jilncih
i` nb_ \ih_ nl[hmjf[hn `l__fs jlinlo^cha chni nb_ mi`n j[lnm qbc]b cm mo\d_]n ni
[nlijbs+ Pb_ Oipc_n mola_ihm) Lieincfi [h^ Git^ip[) b[p_ g[^_ [ m_lc_m i` _rj_lc*
g _hnm jlipcha nb[n nb_ l_mo fncha `ilg i` nb_ nl[hmjf[hn_^ \ih_ ^_j_h^m ih
`oh]ncih+ >ih_ q cnbion `oh]ncih oh^_lai_m ^cmmifo ncih [h^ [nlijbs+

Aa_* .*

Eh ][m_m qb_l_ `o ff `oh]ncih ][hhin \_ l_mnil_^) nb_l_ cm ^ cmmifoncih) \ih_
l_miljncih [h^ mnogj mbiln_hcha+ ?ihm_ko_hnfs) nb_ mnogj ^i_m hin ]ill_mjih^
ni [h [_mnb_nc] \on ih fs ni [ `oh]ncih[f `cha_l mnogj+

En cm `oh]ncih nb[n m_ nn f_ m nb_ ko_mncih i` mb[j_ [h^ [jj_[l[h]_ []]il^cha
ni lof_m p[fc^ ch j f[mnc] mola_ls+

Arj_lc_h]_ q cnb jlial_mmcp_ [nlijbs i` nb_ nl[hm`_ll_^ \ih_) qbc]b ][hhin
[ fq [sm \_ ]ihnliff_^ ) [h^ qbc]b i`n_h ^_mnlism nb_ aii^ jlcg[ls l_mofn) b[m
f_^ om ni [nn_gjn ni l_mnil_ il l_]ihmnlo]n nb_ \ihs `l[g_qile i` nb_ `cha_l \s
g _[hm i` ][lncf[a_+

Eh omcha ][lncf[a_) q_ b[p_ jli]__^_^ `lig _rj_lc_h]_ q cnb cnm al_[n _ f[ mnc*
]cns) `clgh_mm [h^ l_mcmn[h]_ ni ^_`ilg[ncih+ Pb_m_ jlij_lnc_m b[p_ jlip_^ p[fo*
[\f_ ch g[hs inb_l chmn[h]_m+ =n nb_ m[g_ ncg_) q _ b[p_ nlc_^ ni mi fp_ nb_
ko_mncih i` gi\cfcns i` nb_ l_]ihmnlo]n_^ nbog\ ch [h _rn_hmcp_) [fg imn ]igjf_n_
^_`_]n i` nb_ nbog\ qb_l_ l_jf[]_g_hn i` nb_ me_f_nih b[m oj ni nb_ jl_m_hn \__h
mifp_^ ihfs \s [h]bilcha nb_ \ih_ al[`n ch nb_ cggip[\f_ l_gh[hn i` nb_ g _n[*
][lj[f il _p_h ch nb_ ][lj[f \ih_m+

./,



Aa_* 1*

Eh nbcm ][m_ q_ b[p_ om_^ nb_ g_nbi^ i` [h]bilcha i` [ R*mb[j_^ ][lncf[a_
al[`n i\n[ch_^ `lig nb_ doh]ncih i` nb_ 4nb [h^ 5nb lc\) `lig nb_ lcabn mc^_ `il nb_
lcabn b[h^ nbog\ [h^ `lig nb_ f_`n mc^_ `il nb_ f_`n b[h^ nbog\ %Bca+ .) /) 0) 1&+

Biol mo]]_mm`o f nbog\ h_ij f[mnc_m i` nbcm ech^ b[p_ \__h ][llc_^ ion+ =`n_l
nb_m_ aii^ l_mofnm) q _ b[p_ [fmi om_^ ][lncf[a_ `il jlifihacha `cha_lm [`n_l nb_
fimm i` nb_ n_lg ch[f jb[f[ha_m i` nb_ 0l^ [h^ 1nb `cha_l+

./-



Pb_ [\ip_ mo]]_mm`o f ij_l[ncihm b[p_ f_^ om ni nb_ nl_[ng _hn i` ]iha_h cn[f
^_`_]nm i` nb_ `cha_l me_f_nih \s g_[hm i` nb_ n_gjil[ls nl[hm`_l i` ][lncf[a_
$B ca+ 2&+

Eh ]iha_h cn[ f ^ _`_] nm i` nb_ `cha_l me _f_ nih [h^ cnm j[lnm) cn cm [a_ nb[n
^_]c^_m nb_ g_nbi^ i` l_]ihmnlo]ncih + =`n_l nb_ aliqnb i` nb_ b[h^ b[m \__h

Aa_* 3*

]igjf_n_^) cn cm jimmc\ f_ ni l_j[cl nb_ ^_`_]n ch nb_ m[g _ q[s [m ch nb_ ][m_
i` [h []kocl_^ fimm) h[g _fs ^_`ch cncp_fs ) \s \ih_ nl[hmjf[hn[ncih+ ?iha_hcn[f
^_`_]nm) ih nb_ inb_l b[h^) gomn \_ l_j[cl_^ miih_l) qb_l_ jimmc\ f_ ch _[lfs
]bcf^bii^) mch ]_ nb_ `cha_l me _f_ nih g _[hm [ p_ls cgjiln[hn aliqnb cgjofm_ ch
f[n_ ^_p_fijg_hn+ Eh ]iha_h cn[ f ^ _`_] nm nb_ `cha_l a_nm mnohn_^ ch aliq nb [h^
nbcm l_mo fnm ch [ ^cmil^_l ch nb_ _kocfc\lcog i` nb_ jl_m_lp_^ gom]f_m [h^ ch ]ih *
nl[]nol_m i` nb_ [``_]n_^ `cha_lm+ Pb_m_ ^_`_] nm [l_ omo[ffs []]igj[hc_^ \s
[ghcinc] mnlc]nol_m qbc]b mncff `olnb_l [ ``_]n nb_ nlijbc]cns i` nb_ ]ihmnlc]n_^
j[ln+

Pb_ n[me) nb_l_`il_) ]ih mcmnm ch gil_ ij_l[ncihm+ Bclmn i` [ff) nb_ mnlc]nol_
i` nb_ `cha_l gomn \_ l_j[cl_^ ch il^_l ni cgjlip_ nb_ honlcncih i` nb_ j_lcjb_l[f
j[ln [h^ ni l_h^_l nb_ ]ihh_]ncha j[ln f[la_ _hioab `il nb_ l_]ihmnlo]ncih i`
nb_ `cha_l me_f_nih + Pb_ \ih_ al[`n `il nb_ ]iha_h cn[ f ^_`_]n) c` cn cm hin ni \_
mo\d_]n ni [nlijbs) gomn \_ dich_^ ni nb_ _j cjbsm_[f _h^m il ni nb_ [lnc]of[l
mol`[]_m i` nb_ [^dichcha jb[f[ha_m+

Eh il^_l ni jl_p_hn jiil ^_p_fijg _hn i` nb_ `cha_l ch ]bcf^bii^) q _ b[p_
]bim_h lc\ ][lncf[a_ `il l_j[clcha nb_ `cha_l me_f_nih + S_ nl_[n_^ [ aclf j[nc_hn)
O+) [a_^ 3) ][m_*mb__n Ji+ .1-4-) q cnb j[lnc[f bsjijf[mc[ i` nb_ lcabn ojj_l _r*

./.



nl_g cns+ Pb_ ]b cf^ âm bog_lom [h^ `il_[lg \ih_m q_l_ mbiln_l+ Arn_hmcp_ bsji*
jf[mc[ i` nb_ nb_h[l gom]f_m q_l_ jl_m_hn nia_nb_l q cnb [ ^_`_]n i` nb_ `clmn
g _n[][lj[f+ Pb_ lo^cg_hn i` nb_ nbog\ q[m ]ihh_]n_^ qcnb nb_ b[h^ \s [ h[lliq
j_^ c]f_ ]ihn[ch cha nb_ n_h^ih i` nb_ fiha `f_ril b[ffo]cm+ Arn_hmcih q[m [\m_hn)
nb_ ]bcf^ ihfs om_^ b_l aii^ b[h^ %Bca+ 3&+

Aa_* 5*

Eh iol `clmn ij_l[ncih q_ _hf[la_^ nb_ h[lliq j_^ c]f_ \s g_[hm i` [h chn_l*
]b[ha_[\f_ mech `f[j `lig nb_ \[]e i` nb_ b[h^ nbom cgjlipcha honlcncih ch nb_
qbif_ lo^cg_hn+ Eh nb_ m_]ih^ ij_l[ncih) q_ chm_ln_^ [ R*mb[j_^ ][lncf[a_ `lig
nb_ doh]ncih i` nb_ 4nb [h^ 5nblcabn lc\ chni nb_ nbog\+ Kh_ \l[h]b i` nbcm R*mb[j_^
][lncf[a_ q[m nb_h `clg fs `cr_^ ni nb_ mc^_ i` nb_ m_]ih^ g_n[][lj[f qcnb ][naon
monol_m %Bca+ 4) 5&+ D[f` [ s_[l f[n_l []ncp_ gip_g_hnm q_l_ l_]il^_^) c+ _+ `f_rcih
i` nb_ nqi jb[f[ha_m+ =`n_l _hn_lcha m]biif) nb_ aclf mn[ln_^ ni om_ b_l l_j[cl_^

.//



nbog\ qb_h qlcncha+ = ]b_]e*oj [`n_l nqi s_[lm b[m mbiqh aii^ aliq nb i` nbcm
nbog\) nb_ f_hanb i` qbc]b cm [jjli[]bcha nb[n i` nb_ aii^ b[h^ %Bca+ 5) 6&+ A[lfs
][lncf[a_ nl[hmjf[hn l_j f[]cha nb_ `cha_l me _f_ nih b[m g[^_ cn jimmc\ f_ ni []kocl_
qilecha l_`f_r_m i` nb_ b[h^) nbom _h]iol[acha aii^ ^_p_fijg _hn i` nb _ j[ln
nbl_[n_h_^ \s \_]ig cha mnohn_^ ch aliqnb+

$ & " " # '
S_ l_]igg_h^ nb_ om_ i` ][lncf[a_ [m [ n_gjil[ls mo\mncnon_ `il nb_ me_f_nih

ch ]iha_h cn[ f ^_`_]nm+ A[lfs l_ch `il]_g _hn []ncp[n_m nb_ jl_m_lp_^ g om]f_m i` nb_
`cha_l) qilecha l_`f_r_m [l_ []kocl_^ ch ]bcf^bii^ [h^) nbom) nb_ l_mnil_^ l_ch *
`il]_g _hn i` nb_ `cha_l \_]ig _m [ jbsmci fia c][ f aliqnb cgjofm_ `il nb_ bsji*
jf[mnc] `cha_l+

> bc > K [ >f
lcjDI_D_oD_ rj[ca[ < E D C m[I_ck_DDD >jiD?=_cgili m_Z_Gr[ ?G_dc_c[ h[dh+o[

>+ F Y h ! C F

< k ag h fhCH]CCEa p h Ye = FYf]>O=] kh]H]CCgjg kYH]e]CCY >F]ba]jY f h f =hgpo]CCJH
âY]^]FO] >F]ba]jY \gba=egjg fYba= aaY* Oahm CJHJDCC >=J]kh]H]CCgjg fJ<Fh]fba]CCY YFOC=Chq DJO>C
[gphYCCkjYC][C H=DDCDD=D fYEa=abY( g[=YC=Yagp>aa = HJEDJHJ>OC hY2g:e] h]XEa]F>=a C =J[[OYCJ=)
ba]CFg] YYfg baC>CC> fYEa=abY [pYCJ=CO>Y XCNCJEagjCa][FCH CHfqba=>JH hg[pY = \gba=efC>Ok]
[pqiY]k jffgfbaY[OCY][FCp CY[O]aa fYp= abY*

M v N P H v

H_ l_gjf[]_g_hn ôoh_ ^x`_]noimcnx mko_f_nncko_ ]ihaxhcn[f_
^o ^ican j[l ^o ][lncf[a_

Q* F Y j ^ a c

GàYm l]m j k à]kl k]jna \] [Y jladY_] hgmj j]e h dY[]j l]e hgjY aj]e ]f l [] jlY af ]k h Y jla] k
kim]d] llaim]k( dg jk \]k \x^][lmgkalxk [gf_xf alY d]k \m kim] d] ll] \]k \ga_lk* <hjõk dY eak]
]f hdY[] \àmf kmhhgjl kgda\]( h jY laimx] Y l]ehk( d]k emk[d]k af lY[ l]k \m \ga_l j]h j]ff]f l
d]m j Y[lanalx( Y[im aõ j]f l \] Zgff] `]m j] \]k jx^d]p]k \] ljYnY ad ] l d] kmhhgjl j]fgmn]ddx
\m \ga_l [gf^õj] mf] Dehmdkagf h`qkagdg_aim] Ym \xn]dghh]e ]fl \]k h Y jla] k `qhg)
h dYk laim]k \m \ga_l*

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

Ghilj_f [fm Alm[nt \_c _ch_g eiha_hcn[f_h @_`_en ^_m Bcha_lme_f_nm
Q* F Y j ^ a c

?]j Q ]j^Ykk]j n]jo ]f\]l] Ffgjh]d Y dk hjgnakgjak[`]f @ jkYlr \]k Nc]d]lk Z]a ]af]e
Yf_]Zgj]f]f ?]^]cl \]k A af_]jkc]d] lk * ?mj[` ]af] j][` lr] ala_] Q ]jkl]a^mf_ o ]j\]f \a]
] j` Y dl]f _]Zda]Z]f]f A af_]jemkc]d Yc lan ak a]jl( < jZ]alkj]^d]p] k[`gf af \]j Em_]f\ ]j)
ogjZ]f mf\ \a] o a]\]j`]j_]kl] ddl] Nlaalr] \]j A af_]j_]klY dl Z ad\]l ]af]f h`qkagdg_ak[`]f
M]ar ^m j \Yk R Y[`klme \]j `qhghdYklak[`]f A af_]jYZk[`f all] *

M @ A @ M @ I > @ N
-* >ohh_ff) O+7 Nmj_]jq g^ l`] CYf\* G ahhaf[gll( K` adY\]dh` aY -504*
.* H_r_l) A+7 R a]\]j`]jkl] ddmf_k)>`ajmj_ a] * -5.4*
/* K dYkla[ Nmj_]jq g^ l`] CYf\* Nlwl* r\jYn* fYc d* K jY`Y -512*
*$ N[he) G+ >+7 Nmj_]jq g^ M]hYaj Y k Yhh da]\ lg CYf\ Df bm ja]k * @\afZmj_` -51/*

$Kjg^* Q* F Yj^ac %6 =]jcgnY /0( =jfg -.( >r][`gkdgnYcaY
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O`] H]\a[af] Yf\ K`YjeY[q Dfklalm l]( =m[Yj]kl $MgmeYfaY% A*K*N*H*A*
>dafa[ g^ K dYkla[ Yf\ M][gfkljm[lan] Nmj_]jq( @e]j_]f[q CgkhalYd

? aj][lgj6 ?j* <_jahhY dgf]k[m( >Yf\* N[a* H*

PKP=H =RQHOEKJ KB PDA OGEJ KB PDA LAJEO
=J@ O?NKPQI

< * D J I @ N > P ( < ( Q < N D G C E

Pb_ nl[og[nc] [pofmcih i` nb_ n_aog_hnm i` \inb j_h cm [h^ m]linog i]]olm
l[l_fs ch g _^c][f jl[]nc]_+

Pb_ ][m_ qbc]b q_ jl_m_hn) cm gil_ _rn_hmcp_ nb[h [hs q_ b[p_ `ioh^ ch
nb_ fcn_l[nol_) [m) ch [^^cncih ni nb_ [pofmcih i` nb_ mech ]ip_lcha nb_ j_hcm
[h^ m]linog ) ch iol ][m_ j[ln i` nb_ n_aog_hn i` nb_ j_lch_og q_l_ [fmi nilh i``+

S_ jo\fcmb nb cm ][m_ hin ih fs ih []]iohn i` cnm l[lcns \on [fmi \_][om_
qb_h q_ ain nb_ ][m_ q cnb mo]b [ al_[n fimm i` n_aog_hnm /- biolm [`n_l $nb^
[]]c^_hn) [h ch n_l_mncha jli\f_g i` molac][f nb_l[j_onc]m q[m jf[]_^ \_`il_ om+

Eh ][m_m i` [pofmcij i` nb_ mech ]ip_lcha nb_ j_h cm [h^ n_mnc] f_m) cn cm [fq[sm
l_]igg_h^_^ nb[n al[`ncha \_ ][llc_^ ion) \_][om_) qb_h ^_jlcp_^ i` nb_cl
]on[h_iom ]ip_lcha) nb_ _rn_lh[f g [f_ ila[hm \_]ig_ ]ip_l_^ \s al[hof[ncih
ncmmo_8 nb cm _h]cl]f_m nb_ j_hcm) n_ mnc] f_m [h^ mj_lg[nc] ]bil^m) qbc]b [l_
mbiln_h_^) mnl[haf_^ [h^ ]igjl_mm_^ ch nb_ ]iolm_ i` nb_ m][llcha jli]_mm) nb_cl
`oh]ncih nbom \_cha _h^[ha_l_^+ Oo]b [ ][m_ b[m \__h jo\fcmb_^ \s ?[gj\_ff
ch .624) ch qbc]b b_ q[m i\fca_^ ni _r]ct_ [ ff nb_ m][l ncmmo_ [h^ nb_h nb_ mech
al[`n nb_ mol`[]_+

Pb_ nl_[ng _hn i` ]on[h_iom [pofmcih i` nb_ j_hcm \s `l__ mech al[`ncha) i`
`off il mj fcn nb c]eh_mm) cm [ `[]n qbiffs _mn[\fcmb_^ ni*^[s ch j f[mnc] mola_ls+

Bl__ me ch al[`nm n[e_ p_ls q _ff ih nb_ j_hcm qbim_ n_aog_hnm b[p_ \__h
[pofm_^) [h^ nb_ nbc]e_l nb_ mech cm) nb_ \_nn_l [l_ nb_ l_mofnm+

Pb_ g_nbi^ i` omcha) h_cab\iolcha j_^c]f_^ `f[jm ]ihn[chcha mech [h^ `[n
ncmmo_) `il nb_ ]ip_lcha i` nb_ j_hcm) [h^ nb_ g_nbi^ i` Moxho) i` \olscha nb_
j_h cm ch [ \cj_^c]f_^ mech go`` ch nb_ bsjia[mnlc] l_acih) [l_ ion^[n_^ [m nb_
l_mo fnm i\n[ch_^ [l_ hin p_ls m[ncm`[]nils+

Scnb nbcm g_nbi^ [ p_ls nbc]e j_hcm cm i\n[ch_^ qbc]b b[m fcnnf_ `oh]ncih[f
`f_rc\ cfcns ) b[m nb_ ^cm[^p[hn[a_ i` nb_ jl_m_h]_ i` nb_ jo\c] b[clm) [h^ ch qbc]b
m_hmcncp cns l_[jj_[lm p_ls f[n_+

Pbcm g_nbi^ cm ch^c][n_^ ihfs ch ][m_m ch qbc]b nb_ ][p_lhiom \i^c_m i` nb_
j_hcm b[p_ mo``_l_^ g[dil chdols+

Pb_ ij_l[ncp_ jli\f_g i` n_mnc] f_m ^_ho^_^ \s [pofmcih i` nb_ m]linog m[]
b[m hin \__h l_mifp_^+

./1



Sb_h l_]ihmnlo]ncha [ h_q ]ip_lcha `il nb_ n_mnc] f_ m ) nb_ j[nc_h nâm g _hn[f
[nncno^_ gomn \_ n[e_h chni ]ihmc^_l[ncih) [h^ bcm ^_mcl_ ni b[p_ [ h_q m]linog
qbc]b q _ff l_m_g\f_ nb_ if^ ih_ [m go]b [m jimmc\f_) [h^ *[fmic nb _ jimmc\ cfcns
i` [mmolcha nb_ j[nc_hn i` hilg[f mj_lg [nia_h_nc] `oh]ncih+

Pb_ mj_lg [nia_h_nc] `oh]ncih i` nb_ n_m n c] f_ m ][h \_ jl_m_lp_^ ih fs \s
[mmolcha nb_m_ ila[hm aii^ cllca[ncih ]ih^ cncihm [h^ [ `[piol[\f_ n_gj_l[nol_+

Aa_* -* Aa_* .*
Aa_* -* Nc]l[`af_ g^ af alaY d d]kagfk k`go af_ l`] [mlYf]gmk \]^][lk [ j]Y l]\ Zq ljYme Ylake
o al` l] k la[ d]k `Yf_af_ gf l` ] [`gj\k* Ñ Aa_* .* Nc]l[` af_ g^ h aalaY d d]kagfk k`go af_ l`]

[m lYf]gmk \]^][lk [j]Y l]\ Zq ljYme Ylake ( o a\a l]k la[ d]k `Yf_af_ gf l`] [`gj\k*

Kq_hm mbiq_^ nb[n `il g [chn[ch cha hilg[f mj_lg [nia_h_mcm) nb_ h_q m]lin[f
m[] gomn _hmol_ nb_ n_mnc] f_ m [ n_gj_l[nol_ . ^_al__ \_fiq nb_ hilg[f \i^s
n_gj_l[nol_+

Pb_ ^ c``_l_h n g_nbi^m i` ]ip_lcha nb_ n_m nc] f_ m ][h \_ ^cpc^_^ chni nbl__
aliojm7

.+ Pb_ g_nbi^ ch qbc]b nb_ n_mnc] f_m [l_ \olc_^ \_h_[nb nb_ n_aog_hnm i`
nb_ ojj_l j[lnm i` nb_ nbcabm+

/+ Pb_ g_nbi^ \s qbc]b nb_ n_mnc] f_m [l_ ]ip_l_^ \s j_^ c]f_^ `f[jm n[e_h
`lig nb_ nbcabm+

0+ Pb_ g_nbi^ ch qbc]b nb_ n_m n c] f_ m [l_ ]ip_l_^ \s `l__ me ch al[`nm+
Pb_ ij_l[ncp_ n_]bhcko_ i` nb_ `clmn alioj cm l[jc^ [h^ ]ihp_h c_hn \inb

`il nb_ j[nc_hn [h^ `il nb_ mola_ih) \on cn ^i_m hin \ _mniq `[piol[\f_ ]ih^cncihm
`il jl_m_lpcha mj_lg [nia_h_nc] `oh]ncih) [m nb_ n_ mn c] f_ m [l_ g[chn[ch_^ [n \i^s
n_gj_l[nol_) qbc]b) [m q _ b[p_ m__h ) cm hin `[piol[\f_ [h^ ch nb_ ]iolm_ i` ncg_
nb_ n_mnc] f_m \_]ig_ [nlijbc_^+ Bolnb_lgil_) nb_l_ [l_ mnliha l_j_l]ommcihm ih
nb_ j[nc_hnâm g _hn[f ]ih^cncih \_][om_ b cm _rn_lh[f a_h cn[ fm l_g[ch goncf[n_^
\s nb_ fi mm i` nb_ m]linog+

Pb_ ij_l[ncp_ n_]bhcko_ i` nb_ nqi f[nn_l ][n_ailc_m [l_ ni \_ jl_`_ll_^)
[m nb_ j[nc_hn cm jlipc^_^ q cnb [ h_q m]linog) ch qbc]b nb_ n_m nc] f_ m [l_ jl_*
m_lp_^ ch ]ih^cncihm [jjli[]bcha gil_ ]fi m_ fs nb_ hilg[f+

./2



Cc\mih [h^ ?ihf_s nbche nb[n nb_ c^_[f mifoncih cm ihfs i\n[ch_^ \s al[`ncha
nb_ n_mnc] f_m q cnb `l__ mech al[`nm) mj_lg[nia_h_mcm \_cha jl_m_lp_^ ihfs ch
nb_m_ ]ih^cncihm+

J _p_lnb_f_mm) nb cm n_]bhcko_ [fmi cm hin j_l`_]n) [m mj_lg[nia_h_mcm
^_]l_[m_m [`n_l mig_ ncg_) [m >[f[elcmbh[h mbiq_^) _p_h c` [ h_q m]linog b[m
\__h ]l_[n_^ \s al[`ncha qcnb `l__ me ch `f[jm+

Aa_* /* Nc]l[`af_ g^ af alaY d gh]jYlagf 6 Y( Z* Ñ h]\a[d]\ ^dYhk7 [( \* Ñ ^j]] kcaf _jY^lk g^
^m dd l`a[cf]kk*

Aa_* 0* N]n]f \Yqk Y^l] j gh]jYlagf * Jf] eYq fgla[] l`] h]\a[d]\ ^dYhk l` Y l [gn]j l`]
l]kla[d]k( Yf\ l`] ^j]] _ jY^l gf l`] h]fak7 Ydkg l`] \]dan]jaf_ af[akagfk gf l`] l`a_`*

I[f\_]) ch .625 mn[n_m nb[n7 ÜOj_lg[nia_h_mcm cm jimmc\f_ ihfs qb_h nb_
n_mnc] f_ cm j f[]_^ ch cnm ilcach[f m[]) [h^ jf[]_^ oh^_l `[piol[\f_ ]ih^cncihm i`
n_gj_l[nol_) ]cl]of[ncih) _n]+) Ö nbcham qbc]b [l_ cgjimmc\f_ ni i\n[ch \s jf[mnc]
mola_ls n_]bhcko_) biq_p_l ]igjf_r [h^ j_l`_]n cn g[s \_á+

Kol ][m_ q[m [h [alc]ofnol[f f[\iol_l) [a_^ /5) [ nl[]nil ^lcp_l) qbi ch nb_
[`n_lhiih i` Fofs /5) .625) [nn_gjn_^ [ jf[]_ [ nl[hmg cmmcih mnl[j ih ni [ ]onncha
mnl[q g[]bch_+ Pb_ mnl[j ][oabn b cm ip_l[ff) nq cmn_^ [h^ [pofm_^ cn [m q _ff [m
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nb_ me ch ]ip_lcha nb_ j_h cm [h^ m]linog qbc]b ain nq cmn_^ ch nb_ ip_l[ff+ Pbioab
qioh^_^) nb_ j[nc_hn ]fcg\_^ ih ni bcm g[]bch_) qbc]b b_ ^lip_ [fih_ .5 eg+
n cff b_ l_[]b_^ nb_ g _^c][f ]_hnl_) qb_l_ nb_ _g _la_h]s [g\of[h]_ q[m ][ff_^ )
qbc]b niie bcg ni nb_ fi][ f bimjcn[f+ Pb_l_) b cm qioh^ %q[m ^l_mm_^ [h^ b_ q[m
m_hn ni >o][l_mn+ Pb_ h_rn ^[s) nb_ j[nc_h n q[m [^g cnn_^ ni iol ]fch c] ) qb_l_)
[`n_l _r[g ch[ncih) ij_l[ncih cm ^_]c^_^ ojih+

Aa_* 1* @f\ j]km dl*

Pb_ j[nc_hn mbiq_^ [pofmcih i` nb_ mech i` nb_ _rn_lh[f a_h cn[ fc[ ) ch]fo^cha
nb_ j_h cm [h^ m]linog) q cnb nb_ _r]_j ncih i` nb_ af[h^m [h^ i` [ mg [ff n_aog_hn[f
lcha [n nb_ f_p_ f i` nb_ jl_jo]_+ Pb_ [hn_lcil ^_ho^_^ [l_[ l_[]b_^ nb_ jo\fc]
chm_lncih i` nb_ j_h cm momj_hmil fca[g _hn [h^ f[ n_l[ ffs cn l_[]b_^ nb_ ojj_l j[ln
i` nb_ nb cabm [n nb_ chaoch[f `i f^ [h^ \_bch^ cn ch]fo^_^ nb_ j_lch_og oj ni
2 ]g+ `lig nb_ [h[f ilc`c]_+ Pb_ qioh^ q[m ^clns) q cnb hog_liom h_]linc]
j[lnc]f_m i` ^_ho^_^ ncmmo_ [h^ p[m]of[l nblig\imcm+ Pb_ ][p_lhiom \i^c_m ^c^
hin mbiq g[dil chdolc_m+ Pb_ n_mnc] f_m ) q cnb nb_ j[lc_n[ f p[ach[fcm ohnio]b_^)
q_l_ momj_h^_^ ni nb_ mj_lg[nc] ]bil^m+ =h _]bsg imcm q [m pcmc\f_ ih nb_ af[h^m+
Pb_l_ q_l_ hog_liom _r]ilc[ncihm ih nb_ [hn_li*chn_lh[f mol`[]_ i` nb_ lcabn
nbcab+ Eh pc_q i` nb_ _rn_hn i` nb_ chdols [h^ nb_ `[]n nb[n nb_ qioh^ q[m ^clns
[h^ nb_ j[nc_hn /- biolm [`n_l nb_ []]c^_hn) cn q[m ^_]c^_^ ni al[`n nb_ j_h cm q cnb
[ `l__ me ch al[`n [h^ ni ]ip_l nb_ m]linog [h^ nb_ l_mn i` nb_ ^_ho^_^ j_lch_og \s
j_^c]f_^ `f[jm `lig nb_ nbcabm+

Pb_ j[nc_hn q [m ij_l[n_^ ih nb_ Fofs /6) oh^_l _nb_l*irsa_h _h^inl[]b_[f
[h[_mnb_mc[ +

Eh nb_ `clmn mn[a_ ij_l[ncih) nqi j_^ c]f_^ `f[jm q_l_ `ilg_^) mct_^ /2 T.2 ]g+
`lig nb_ [hn_li*chn_lh[f moj_lcil jilncih i` nb_ nqi nbcabm) ih_ q cnb [h ch`_lcil
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\[m_) nb_ inb_l q cnb [ moj_lcil ih_) qbc]b q_l_ mbc`n_^ chmc^_ [h^ monol_^ ih
nb_ g_^c[h fch_) ]ip_lcha nb_ nqi n_mnc] f_m+ Pb_ ^_ho^_^ [l_[m ]l_[n_^ q_l_
]ip_l_^ \s nb_ g_nbi^ i` fi][ f j f[mnc]m \s nb_ Hcg\_la jli]_^ol_) [h^ nb_ [l_[m
nb[n ]iof^ hin \_ monol_^ ih []]iohn i` n_hmcih) qb_l_ nb_ `f[j b[^ nb_ ch`_lcil
\[m_) q_l_ al[`n_^ [ `_q gchon_m f[n_l qcnb [ `o ff nb c]eh_mm `l__ mech al[`n+

Eh nb_ m_]ih^ mn[a_ [ `off nb c]eh_mm `l__ mech al[`n q[m n[e_h `lig nb_ f_`n
`i mm[ cfc[][ [h^ nb_ f_ `n `f[he) mct_^ /-T./ ]g+ q cnb qbc]b nb_ j_hcm q[m al[`n_^
[m q _ff [m nb_ ^_ho^_^ [l_[ ih nb_ f_`n nbcab+ Pb_ ^_ho^_^ [l_[ ]l_[n_^ ih nb_
[\^igch[f q [ff q[m monol_^+ = olch[ls ][nb_n_l q[m chnli^o]_^ chni nb_ \f[^^_l
pc[ nb_ ol_nbl[ ni ^l[ch nb_ olch_ [h^ [n nb_ m[g_ ncg_ ni m_lp_ [m chn_lh[f
mj fch ncha `il nb_ j_hcm) qbc]b [n nb_ _h^ i` nb_ ij_l[ncih q[m `cr_^ [h^ cggi*
\cfct_^ \s [ jf[mn_l+

Pb_ ij_l[ncih q[m ][llc_^ ion oh^_l ]ip_l i` fi][ f [h^ j[l_hn_l[f [hnc\cinc]m+
Pqi ^[sm [`n_l nb_ ij_l[ncih nb_ j[nc_hn ^_p_fij_^ il]bc_jc^c^sg cncm) `clmn ih nb_
lcabn mc^_) [h^ [`n_l nqi$ ^[sm) ih nb_ f_`n mc^_) qbc]b ^cm[jj_[l_^ [`n_l [ `_q
^[sm i` nl_[ng_hn+

Pb_ `l__ mech al[`n ih nb_ j_hcm niie ni nb_ _rn_hn i` 52 j_l ]_hn) q cnb h_]linc]
[l_[m [n nb_ chm_lncih i` nb_ j_hcm) qbc]b [`n_l _fcg ch[ncih q[m al[`n_^ [h_q+
Pb_ `l__ al[`nm ih nb_ nbcabm niie ni nb_ _rn_hn i` 2- j_l ]_hn+

Pb_ j_^ c]f_^ `f[jm g[chn[ch_^ nb_cl pc[\cfcns [h^ ]ip_l_^ nb_ n_mnc] f_m q _ff
qcnb nb_ _r]_jncih i` [ `_q mg[ff [l_[m i` g[lach[f h_]limcm [n nb_ f_p_f i ` nb_
j_lch_[f monol_m) qbc]b) [`n_l _fcg ch[ncih) q[m `l__fs al[`n_^+

Eh pc_q i` `ilg cha [ m[] `il nb_ h_q m]linog) [h^ ni [mmol_ \_nn_l jl_*
m_lp[ncih i` nb_ n_mnc] f_m) [ B cf[nip `f[j q[m `ilg_^ [n nb_ \[m_ i` nb_ lcabn
b_g cnbil[r %/3+ ..+ .625& q cnb qbc]b f[n_l %.-+ .+ .626& nb_ mech mol`[]_ i` nb_
h_q m]linog q[m _hf[la_^+

Pq_fp_ ^[sm [`n_l nb_ ij_l[ncih nb_ j[nc_hn b[^ _l_]ncihm) [h^ [`n_l 0 gihnbm
m_ro[f chn_l]iolm_ q[m jimmc\f_+

Pi*^[s) .2 gihnbm [`n_l nb_ ij_l[ncih) b_ ]ihncho_m m_ro[f []ncpcns+

> J I > G P N D J I

Eh ]ih]fomcih) q_ qiof^ fce_ ni _gjb[mct_ nb_ `iffiq cha7
.+ Pb_ j[nc_hn q[m ij_l[n_^ ih /- biolm [`n_l nb_ []]c^_hn) nb_ qioh^ \_cha

p_ls ^clns+
/+ Pb_ g_nbi^ [jjfc_^ `il ]ip_lcha [ mol`[]_ _r]__^cha 2-- ]g/) [h^ nlscha

[n nb_ m[g _ ncg_ ni [mmol_ [ hilg[f `oh]ncih) q[m [ ]ig\ch_^ ih_7 `off nb c]eh_mm
`l__ mech al[`n `il nb_ j_hcm [h^ j_^c]f_^ `f[jm `il nb_ m]linog+

0+ Pi acp_ nb_ h_]_mm[ls mb[j_ ni nb_ h_q m]linog [h^ ni [mmol_ [ ]_ln[ch
gi\cfcns i` nb_ n_mnc] f_m) cn q[m h_]_mm[ls ni \lcha h_q mech \s Bcf[nip j_^c]f_^
`f[jm+ +

1+ Pb_ [h[nig c][f [h^ `oh]ncih[f l_mofn q[m aii^ [`n_l 0 gihnbm) [h^ cm
g[chn[ch_^ hiq) [`n_l .2 gihnbm+
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EEi dD i_ i]G[+c\hDji>[DD_ Is[]]Gili hidci mili m d y_h [ D IKEQKDGD

=+ Di h _ ] Gs ) =+ > [ ] D FE D s

> m[GFccik_DD_ II TKPDI hioD_jGDsPc) ]dc_[scig__7
.+ Aidc\Diõ N d a b a ih_jhji>[D ]hs]c[ . , f[]im hi]dc_ Pj[mII f h C D[dcDkDD [ ` b a d ` g

0[ljD0D_DDKD j[h d a *
. * ^ d b a Y f g F h H O C Y Y ] ! ] F O Y ( f h k = Z ye Y a g e ] j g 1 , , c Z [e ( ` Z m [ b a ` p g N ] [ f ] i ] C a a Y f g h )

H Y E a Z C Z a p 0:qCF 0 C C ( N d a b a j a h l aH ] f ] C F J H N m C H h g = YC C Z aa a H ] p g Y 6 > = g N g Y f Y Y f ] h ] [ Y Y F Y c g b c `

fJ EDC J C OJ EDP ãC C Z d N E DC f J F h G DO C N CJ EDJ =J jJ D E D > C Y C C > f J E DZ N J = YC C ] EDJ>FqOJ= C Y C JC lF ] Ñ

Y EDC = J > >S YC J = Y]C C C HJDCJCFC *

0+ `f[[ hjh[[DDD bi\iyy Iil[iDG_ D]_[[r_[\Diõ ïijII b ? q ?>= iO_]h]k_ccDD D_Girijicy
hi[>DFGDK?TD DDD_G) O\c[i D_iOri[DIi hjiD0>_]rh [iO[>KDDsci h_j_][[Gs eideb hjh hKIigh
ïD[[rK>?GDT [i]GsrK> D[ bib]e]+

0 * ?hs]rD 0 I_][j[ D[Odhi[[dcD?H rijihg_ [D[ri+IDk_]Gcc_ ` ïsDGjDKD[[\DHc_ j_ms[\*
r[r\c) Girij\c_ ]irj[DDcir]D s&G_ > r_k_DD_ .2 I_][j_m+

/+ H[ gxnbi^_ _gjfisx_ jiol ]ioplfl oh_ j[ln_ ^_ f[ j_[o w f[ mol`[]_ ^_ jfom
a_qchh_h+

N v O QIv

@x]iff_g_hn óon[hx nin[f ^_ f[ p_la_ _n ^o m]linog
=+ f i h _ m ] o ) =+ R [ m c .. o

Ah ]ih]fomcih) hiom piofihm miofcah_l f_m `[cnm mofp[hnm7
.+ H_ g[f[^_ xn[fn ijxlx /- blm+ [jlöm .â[]]f^_hn) f[ jf[f_ xn[hn nlöm m[f_ ]ihn[gchx+
/+ H[ gxnbi^_ _gjfisx_ jiol ]ioplfl oh_ j[ln_ ^_ f[ j_[o w f[ mol`[]_ ^_ jfom

^_ 2-- ]g/ ]o\_ koc _h gög_ n_gjm n[]b[fn ^_ l_mn[ol_l f[ `ih]nfih hilgwf_) xn[cn
]igjffkox_7

jiol f[ p_la_) ôxn[cn câ[onial_``_ ^_lgi*_jc^_lg[f)
jiol f_ m]linog) f_ f[g\_[o jx^c]ofx+

0+ Riof[hn jli]ol_l f[ `ilg_ hx]_mm[cl_ [o hiop_[o m]linog _n `[]cffn_l f_m giop_*
g_hnm ^_m n_mnc]of_m) ih [ xnx i\fcax ^_ m_ m_lpcl ^o f[g\_[o no\ofx ^_ Bcf[nip+

0 * H_m lxmofn[nm) ko[hn w ù[h[nigc_ ô[on[hn koâw f[ `ih]nfih) ihn xnx `[pil[\f_m
[jlöm 0 gicm) _n f_ l_mn_hn _h]il_ [odiolôboc) f_m .2 gicm j[mmxm+

V Q O = I I A J B = O O Q J C

Pin[f_ L_hcm* oh^ Oelinogme[fjc_loha
=+ f i h _ m ] o ) =+ R [ m f f c o

=\m]bfc_mm_h^ gõ]bn_h qcl Bifa_h^_m \_g_le_h7
.+ @_l L[nc_hn qol^_ /-\ h[]b ^_g Qh`[ff ij_lf_ln) qi\_c ^f_ Soh^_ m_bl p_loh*

l_chcan q[l+
/+ O_bl @_]eoha _fh_l g_bl [cm 2-- ]]g \_nl[a_h^_h K\_l`f[]b_ qol^_ _fh_ eig\c*

hc_ln_ I_nbi^_ tq_]em Oc]b_loha _fh_l hilg[f_h Bohencih p_lq_h^_n7 Ach C[htb[on*
Pl[hmjf[hn[n `cfl ^_h L_hcm oh^ _fh Onf_ff[jj_h `ccl ^[m Oelinog+

0+ Qg _fh_ _hnmjl_]b_h^_ Bilg ^_m h_o_h Oelinogm oh^ _fh_ a_q cmm_ >_q_afc]be_cn
^_l P_mnce_f to mc]b_lh) q[l _m hinq_h^ca _fh_h h_o_h BQ[nipâm]b_h Onf_ff[jj_h to
a_qchh_h+

1+ @[m [h[nigfm]b_ oh^ `ohencih_ff_ Ala_\hcm q[l h[]b 0 Iih[n_h aon oh^ ^[o_ln
h[]b .2 Iih[n_h hi]b [h+

%@l =+ fih_m]o&7 Onl+ >cm_lc][ =gt_c /) >o][l_mn) Niog[hc[

.0,
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GYZgjYlgjq g^ K dYkla[ Nmj_]jq( >r][`gkdgnYc <[Y\]eq g^ N[a]f[]k( KjY_m] $>r][`gkdgnYcaY%
O`] =mjfk Pfal g^ l`] >dafa[ g^ K dYkla[ Nmj_]jq( >`Yjd]k Pfan]jkalq( KjY_m]

?aj][lgj6 <[Y\]ea[aYf A* =mjaYf

AHA?PNE? ?KJ@Q?PEREPU KB PN=JOLH=JPA@ DQI=J OGEJ
EJ PDA ?KQNOA KB DA=HEJC

E* F M T ë K ã I ( E* ? J G @ ì < G J Q ä

Sb_h omcha _f_]nlijbsmci fia c][ f g_nbi^m ch l_m_[l]b ih nb_ nl[hmjf[hn[ncih
i` bog[h mech) q _ `ch^ nb[n [ ]igj[lcmih \_nq__h nb_ q _ff ehiqh `[]nm i` bog[h
mech _f_]nlijbsmci fias [h^ nb_ j[nbijbsmcifiac][f ]b[ha_m i` nb_ mech ^olcha
nl[hmjf[hn[ncih cm [fg imn ]igjf_n_fs f[]echa+ Pb_ [cg i` nbcm qile q[m ni
_mn[\fcmb \[mc] ]lcn_lc[ `il nb_ _f_]nlc][ f `ch^cham ch nl[hmjf[hn_^ bog[h mech+

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

Jch_ j[nc_hnm %5 g_h) . qig[h&) [a_^ .5 ni 14 s_[lm) q_l_ _r[gch_^) [ff i`
qbig b[^ momn[ch_^ \olhm i` nb_ m_]ih^ [h^ nbcl^ ^_al__ i` p[lscha _rn_hn+ =ff
b[^ \__h al[`n_^ _cnb_l qcnb nb_cl iqh il qcnb bigifiaiom mech+ Pb_ chp_mnca[ncihm
q_l_ omo[ffs g[^_ [`n_l nb_ molac][f b_[fcha i` al[`n_^ [l_[m+ O_p_l[f j[nc_hnm
q_l_ oh^_l i\m_lp[ncih ohncf nqi s_[lm [`n_l nb_ ij_l[ncih+ Pb_ ibgc] l_mcmn[h]_
i` nb_ al[`n q[m g_[mol_^ \s g_[hm i` iol g_nbi^ i` nl[hmc_hnm qcnb ]ihmn[hn
]oll_hn %^_hmcns i` ]oll_hn [\ion . gc]li[gj_l_ j_l mk+ ]g &) ch `iol ][m_m nb_
n_gj_l[nol_ i` me ch mol`[]_ q[m [fmi g_[mol_^ \s g_[hm i` nb_lgcmnil nb_lgi*
g_n_l+ Pb_ b_[fnbs [h^ ]fch c][ ffs hilg[f mech i` nb_ m[g_ mo\d_]n q_l_ om_^ [m
]ihnlif+

O C @ J M @ O D > < G L P @ N O D J I N JA N F D I
@ G @ > O M J K C T N D J G J B T

Pb_ [^p[hn[a_ i` iol g_nbi^ cm nb_ g_[mol_g_hn i` nb_ ibgc] l_mcmn[h]_ i`
nb_ me ch \s g_[hm i` ^cl_]n ]ihmn[hn ]oll_hn qbc]b _r]fo^_m nb_ ^cmnilmcih i` nb_
p[fo_m \s nb_ mi*][ ff_^ jif[lcm[ncih ]iohn_l*_f_]nliginilc] `il]_+ Pbcm jif[lcm[ncih
^cmnilmcih cm i\m_lp_^ ch [ff ][m_m g_[mol_^ qcnbion ]ihmn[hn ]oll_hn [h^ cm
l[nb_l ]igjfc][n_^ qb_h nb_ pifn[a_ cm gil_ nb[h / pifnm+ Pb_ _r]fomcih i` nb_
jif[lcm[ncih ]iohn_l Ö _+ g+ `+ ih nb_ mech cm nb_ gimn cgjiln[hn [ll[ha_g_hn
qbc]b m_]ol_m nb_ ]ill_]n chn_ljl_n[ncih i` l_mofnm+ Pb_ inb_l cgjiln[hn g_nbi*
^ c][f l_kocl_g_hn cm [ aii^ hih*jif[lcm[\f_ _f_]nli^_ Ö ch iol _rj_lcg_hnm
=a*=a?f _f_]nli^_ q[m [fq [sm om_^ Ö [h^ [ q _ff l_jli^o]c\f_ ]ihn[]n \_nq__h
nb_ _f_]nli^_ [h^ nb_ mech) qbc]b cm [nn[ch_^ \s g_[hm i` [ ]_ffijb[h_ g_g\l[h_
i` ]ihmn[hn mct_ ih nb_ \innig i` nb_ _f_]nli^_ p_mm_f qbc]b cm `cff_^ qcnb jbsmci*
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fia c][ f m[ fch_+ Cii^ ko[fcns i` _f_]nli^_m [h^ ibgc] ]b[l[]n_l i` g_[mol_^ p[fo_m
[l_ ]ihnliff_^ \s g _[hm i` nl[hmc_hn jb_hig_h[ qbc]b [l_ i\m_lp_^ [h^,il
jbinial[jbc_^ ih nb_ m]l__h i` [ ][nbi^_*l[s im] cffi m]ij_ + Eh nb cm [ll[ha_g_hn cn
cm jimmc\ f_ ni g_[mol_ q _ ff l_jli^o]c\f_ p[fo_m i` ibg c] l_mcmn[h]_ i` hilg[f [h^
nl[hmjf[hn_^ bog[h mech) ch]fo^ cha nb_cl jbsmci fia c][ f p[lc[ncihm `il g chon_m [h^
biolm+ =h cgjiln[hn ]lcn_lcih i` nb_ ]ill_]nh_mm i` i\m_lp_^ p[fo_m cm nb_ fch_[l
l_f[ncihmbcj \_nq __h ]oll_hn [h^ pifn[a_ ih nb_ g_[mol_^ [l_[ i` mech+ Pbcm
fch_[l l_f[ncihmbcj cm `ioh^ ch [ ff nsj_m i ` me ch \on ch [ l[ha_ i` p_ls mg [ff
]oll_hnm ih fs Ö oj ni .- g c]li[gj_l_m8 [m miih [m nb_ pi fn[a_ ch nb_ me ch cm ip_l
/ pifnm) nb_l_ [l_ ^_pc[ncihm `lig [ fch_[l l_f[ncihmbcj +

@ Q < G P < O D J I JA M @ N P G O N

S_ `clmn _p[fo[n_ nb_ [p_l[a_ l_mncha p[fo_m i` ibg c] l_mcmn[h]_) qbc]b [l_
[m]_ln[ ch_^ \s l_j_[n_^ g_[mol_g_hnm i` ih_ il gil_ [l_[m ch ih_ _rj_lcg_hn+
Pb_ [p_l[a_ p[fo_ cm ][ f]o f[n_^ `lig [\ion n_h g _[mol_g_hnm+ =h cgjiln[hn
]lcn_lcih i` nb_ _f_]nl c] jlij_lnc_m i` nb_ al[`n cm nb_ ch^_r Ns,Nds) c+ _+ nb_ l[nci
i` l_mcmn[h]_ i` nb_ al[`n NP ni l_mcmn[h]_ i` hilg[f me ch S_ h_rn _p[fo[n_
nb_ l_f[ncihmbcj pifn[a_*]oll_hn `il ]oll_hnm al_[n_l nb[h .- g c]li[gj_l_m qbc]b
mbiof^ \_ hih*fch_[l `il hilg[f me ch + Pb_ l_f[ncihmbcj \_nq__h _f_]nl c] [h^
nb_lg[f ]ih^o]ncpcns i` al[`n [h^ hilg[f me ch q[m n_mn_^ \s g_[hm i` nb_ nb_lg[f
]cl]of[ncih ch^_r %>olnih .614&+

#  $ & ! % $
Pb_ l_mncha [p_l[a_ p[fo_m i` hilg[f me ch [l_ //-)--- ibg m j_l . ]g/) ch [ ff

iol j[nc_hnm nb_s p[lc_^ \_nq __h /2)--- ibgm [h^ 12-)--- ibgm+ Pb_ l_mncha
p[fo_m i` nb_ al[`n ^_j_h^ ih m_p_l[f `[]nilm7 nb_ chn_lp[f [`n_l nl[hmjf[hn[ncih)
gi^_ i` g[h[a_g_hn [h^ ^l_mmcha) p cn[ fcns i` nb_ al[`n) _jc^_lg[f l_a_h_l[ncih)
l_mncnoncih i` me ch ila[hm [h^ chh_lp[ncih+ Pb_ p[lc[h]_ i` p[fo_m ch iol g[n_lc[f
cm nb_l_`il_ ]ihmc^_l[\f_ [h^ ch _p[fo[ncha nb_ l_mncha p[fo_m) nb_ ch^_r Ns,NZl
cm i` al_[n_mn cgjiln[h]_) [m cm ^_gihmnl[n_^ \s cnm ]b[ha_m ^olcha nb_ b_[fcha
i` nqi i` iol j[nc_hnm+

>inb j[nc_hnm q _l_ \olhn \s [h _rjfimcih8 nb_ `clmn ][m_ q[m [ qig[h qcnb
lb_og[nic^ [lnblcncm [h^ nb_ _rn_hn i` nb_ \olhm q [m 0/"+ D _[fcha q[m oh_p_hn*
`of+ Pb_ n[e_ i ` nb_ al[`nm q [m p_ls aii^) nb_ h_q fs `ilg_^ me ch q[m l[nb_l ^ls
[h^ m][ fs ) q cnb mfcab n n_h^_h]s ni ]l[]e+ Pb_ al[hof[ncihm q_l_ b_[fnbs) _j cnb_fc*
t[ncih aii^+ >[]n_lci fia c][ ffs GaN]UfY\P\PPb` ]f\TR[R` Nb_Rb` [h^ Ga_R]a\P\PPb`
ORaN'UNRZ\YfaVPb` q_l_ jl_m_hn+ Pb_ b[_giafi\ch [h^ \fii^ [f\ogch p[fo_m q_l_
fiq ^olcha nb_ qbif_ ncg_ i` bimjcn[fct[ncih + Pb_ inb_l j[nc_hn) [ g[h) q cnb
\olhm ]ip_lcha /4" \i^s [l_[) b[^ [ ]igjfc][n_^ ]iolm_ q cnb \lih]bijh_ogihc[
[h^ g _hn[f ]b[ha_m+ Pb_ al[hof[ncihm q_l_ b_[fnbs [h^ ]ihn[g ch[n_^ q cnb G aN '

]UfY\P\PPb` ]f\TR[R` Nb_Rb` [h^ 7( ]f\PfN[Rb`( D[_g[nifiac][f [h^ \ci]b_g c][f
`ch^ cham ^olcha bimj cn[fct[ncih q_l_ hilg[f+

Pb_ ch^ c]_m N l ,N ! b[^ [ Ocgcf[l ]b[l[]n_l ch [ff iol j[nc_hnm8 q _ b[p_
^cpc^_^ [ff ][f]o f[n_^ p[fo_m i` N Z ,N s chni nqi aliojm) ^_j_h^cha ih nb_ ncg_
_f[jm_^ `lig nl[hmjf[hn[ncih+ Pb_ j_lci^m q_l_7 nb_ `clmn oj ni mcr gihnbm)
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L[nc_hn Ehn_lp[f [`n_l
nl[hmj f[hn[ncih Hi][f `ch^cham

Ä
Nl,N ds

@+ I+)
qig[h)
02 s_[lm

1 ^[sm al[`nm q cnbion l_[]ncih ) qcnbion
^_mko[g[ncih

-)/35

6 ^[sm aii^ n[e_ i` [ff al[`nm) \_achhcha ni
aliq `lig g[lachm

-)262

0- ^[sm ^ls m][ fs m][l -)13-

.5 gihnbm ^ls m][ fs m][l) $ch m_p_l[f j f[]_m i_^ _ *
g[ i` mo\]oncm) ^ cf[n_^ moj_l`c]c[ f mech
p_chm

.)23-

L+ V+) g[h)
01 s_[lm

0- ^[sm aii^ n[e_ i` al[`nm) _j cnb_fct[ncih `lig
g[lachm

-)3-5

6 gihnbm nbc]e_h_^ al[`nm) p[lc]_m i` moj_l`c]c[ f
me ch p_chm) bsj_lnlijbs i` g[lachm

-)213

./ gihnbm g[lach[f bsj_lnlijbs p[hcmb_m) p[lc]_m
mncff jl_m_hn

.).1-

.2 gihnbm hi g[lach[f bsj_lnlijbs) \ioh^[lc_m
\_nq__h al[`nm p[hcmb cha) p[lc]_m i`
moj_l`c]c[ f p_ch m p[hcmb cha

.)02-

/ s_[lm hi \ioh^[lc_m \_nq__h al[`nm) mi`n
jfc[\f_ m][l) ]s[himcm [h^ cn]b cha ch
]if^ _hpclihg_hn

.)---

nb_ m_]ih^ ip_l mcr gihnbm+ Eh nb_ `clmn alioj) nb_ ch^_r q[m -+62-) ch nb_ m_]ih^
cn q[m .+.328 nb_ ^c``_l_h]_ b[m [ al_[n mn[ ncmnc][ f mcah c`c][h]_ %L 9 -+--.&+

= fch_[l l_f[ncihmbcj q[m i\m_lp_^ \_nq__h pifn[a_ [h^ ]oll_hn ch nl[hm*
jf[hn_^ mech ch 1-" [h^ ch hilg[f mech ch 3+4"+ Pbcm ^c``_l_h]_ cm mnlce cha [h^
]ihmn[hn+ Ji l_f[ncihmbcj \_nq__h _f_]nlc][ f [h^ nb_lg[f ]ih^o]ncpcns q[m ^_*
gihmnl[n_^ _cnb_l `il hilg[f il nl[hmjf[hn_^ mech+

@ E O ? Q O O E K J = J @ ? K J ? H Q O E K J

Pb_ l_mo fnm i` iol g_[mol_g_hnm [l_ q _ff l_jli^o]c\f_ hin ihfs ih mchaf_
j[nc_hnm \on ch nb_ qbif_ m_lc_m+ Pb_ l_mcmn[h]_ i` bog[h mech cm [ p[fo_ qbc]b
l_`f_] nm [ff ]b[ha_m ch nb_ chn_lh[f [h^,il _rn_lh[f _hpclihg_hn i` [h ila[hcmg +
Pb_l_`il_) [ mn[nc] g_[mol_g_hn i` l_mcmn[h]_ p[fo_m cm l[nb_l ohl_fc[\f_) \on*
c` cn cm jimmc\ f_ ni g_[mol_ ih_ [l_[ l_j_[n_^fs) _cnb_l `il g chon_m il biolm) il
fiha_l j_lci^m) q_ ][h a_n go]b om_`of ch`ilg[ncih+ Pi*^[s) cn qiof^ \_
jl_g[nol_ ni _rjf[ch j[nbijbsmcifiac][f ]b[ha_m ch al[`nm ih nb_ \[mcm i` iol
l_mofnm+ S_ b[p_ nlc_^ ihfs ni ^_gihmnl[n_ nb_ mcah c`c][h]_ i` \[mc] jli\f_gm i`
me ch _f_]nlijbsmci fias ch ]fch c][ f l_m_[l]b [h^ nb_ jimmc\ cfcns i` omcha mcgjf_
]lcn_lc[ i` nb_ `oh]ncih[f mn[ n_ i` nb_ bog[h _jc^_lgcm) mo]b [m hih*fch_[l ^_*
j_h^_h]_ i` nb_ l_mcmn[h]_ qb_h omcha al_[n_l ]oll_hnm) [h^ nb_ l[nci i` nb_ l_*
m cmn[h]_ i` nl[hmjf[hn_^ ni hilg[f mech+ Bil [ ^_n[cf_^ mno^s i` `oh]ncih[f l_a_*
h_l[ncih q_ b[p_ moaa_mn_^ _f_]nlijbsmci fia c][ f _jc^_lg[f mnlcjjcha n_mn %Glsí*
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jch) D[l[hnip[) Gihyóeipw .626& [h^ q_ [mmog_ nb[n `il mech _f_]nlijbsmci fias )
ni \_ i` p[fo_ ]fch c][ ffs m_p_l[f h_q `oh]ncih[f n_mnm [l_ h__^_^) q cnb nb_ jim*
mc\ cfcns i` ko[hncn[ncp_ _p[fo[ncih [h^ nb_ l_fc[\ f_ ch n_ljl_n[ncih i` l_mo fnm+ Blig
nb_ jichn i` pc_q i` \ ci fia c][ f ch n_ljl_n[ncih i` _ f_]nl c][ f g _[mol_g_hnm) nb_
g_[mol_g_hn i` jif[lcm[ncih ]iohn_l Ö _+g+`+) il jif[lcm[ncih l_mcmn[h]_ l_mj_]*
ncp_fs ) cm l[nb_l ch_r[]n [h^ ohl_fc[\f_+

S_ mnl_mm nb_ mcah c`c][h ]_ i` ibgc] l_mcmn[h]_) [m g_[mol_^ \s g _[hm i`
nl[hmc_h nm q cnb ]ihmn[hn ^cl_]n ]oll_hn) nb_ ch n_ljl_n[ncih i` qbc]b cm mcgjf_
%a_ig _nlc][ f `[]nil) hog\_l) gi\cfcns [h^ ]b[la_ i` j[lnc] f_m&+ Kol ]igj[lcmih
i` p[fo_m i` nb_lg[f [h^ _f_] nl c][ f ]ih^o]ncpcns mbiqm [ ]igjf_n_ ch^_j_h^_h]_
i` nb_m_ nqi p[fo_m) qbc]b ]iof^ \_ n[e_h [m [h [laog_hn [a[ch mn c^_hncns i` cg *
jiln[hn mnlo]nol_m %_ f_]nl c][ f [h^ nb_lg[f \[llc_l l_mj_]ncp_ fs & [h^ ch^cl_]nfs
]iof^ jlip_ nb_ ch^_j_h^_h]_ i` l_mcmn[h]_ [h^ ]cl]of[ncih+

O QII=NU

Pbcm ]iggohc][ncih jl_m_hnm `clmn _rj_lc_h]_m q cnb me ch _f_]nlijbsmci fias
ch l_m_[l]b ih nl[hmjf[hn_^ mech+ I _nbi^c][f [h^ nb_il_nc][ f ko_mncihm i` mech
_f_]nlijbsmci fias [l_ `clmn mbilnfs _fo]c^[n_^) _mj_]c[ ffs nbim_ nb[n b[p_ \__h
l[nb_l h_a f_]n_^ ch ]fch c][ f l_m_[l]b + Bil _mncg [ncha nb_ _f_] nl c][ f jlij_lnc_m i`
nl[hmjf[hn_^ bog[h mech) nb_ `[]nilNs,N dsb[m \__h `ioh^ nb_ gimn l_fc[\ f_ %nb_
l[nci \_nq__h [p_l[a_ al[`n l_mcmn[h]_ [h^ [p_l[a_ hilg[f me ch l_mcmn[h]_ i ` ih_
j[nc_hn ch ih_ m_lc_m i` g _[mol_g _hnm&+ Pbcm ch^_r cm mcah c`c][h nfs ^_j_h^_hn ih
nb_ ncg _ [`n_l nl[hmjf[hn[ncih) ch iol m_lc_m cn q[m fiq _l nb[h .+-- ch nb_ alioj
oh^_l mcr gihnbm [h^ bcab_l nb[h .+-- [`n_l nb cm j_lci^+ S_ [mmog_ nb[n cn ][h \_
n[e_h [m [h ch^c][nil i` l_h_q[f i` hilg[f jlij_lnc_m i` nl[hmjf[hn_^ _jc^_lgcm+
=hinb_l cgjiln[hn ch^c][nil cm nb_ `oh]ncih pifn[a_*]oll_hn qbc]b ch nl[hmjf[hn_^
me ch cm fch_[l ch 1-") [h^ ch hilg[f me ch ih fs ch 3+4"+

Eh ]ih]fomcih) q_ ][h mn[ n_ nb[n q cnb ]_ln[ch g _nbi^c][f jl_][oncihm) mech*
_f_]nlijbsmci fias cm [ p_ls om_`of [h^ l[nb_l oh_rjfil_^ g_nbi^ i` nl[hmj f[h *
n[ncih l_m_[l]b) _mj_]c[ ffs ch cnm ]fch c][ f [mj_]nm+

> I > K `f I

Odc_GrjDo_?G[D hji>K`fDIi_lc) rj[D]hdc[DP[ri> o_dci>_o_]GKD GKFGD

> r_o_hD_ DT hjgGD>Fc_DDD

C* F h C e f C C ( C Di * h _ r n [ d c i m [

> [pYpZ] gfC>Za=Y]p[f f]h=Zaaa gfZ ap = gpCge]CCC fhCH]f]CCY /Ea]Fphg0%C/CJEagjCC cg`[`
` ba` CYqi]CCC phYf[fbaYCSChg=YCCJC cgp[`* C hgF k] = []jg gzhYe Y]p [Y =CCHYCC] f Y f]gzpg )
NCHg]pZ [gåEaF?<]CCC C]FJpghZap H]pgbaCC][FCp fh](ffg[ZaEaJF( (f(Yba]] f Y p]gh]pCC][FC] =gfhg[Za
/Ea]FShJ!C/CJEDJjCC @D H@I & FJSJhZDH( J>Jå>CCJ AahC FEDCCCC>>FJH C>>Ea]^dJ=YCCC( C2 q^d>EDCEdJ>Z
=CCHYCCC* <JK5$ JC>CFC YEa]FShCC>>FCS >=JC>S= ShYC>CEaYCSChJ=YCCJC C]bdJ=]C>>FJC FJS>C
C Yf\g ba]] fhCjgbaCZaH JFYYYba[Y 0:YFO,K B > F B 9 $[ggpCge]CC] [gfhgpC=Ea]CCC ph Yf [f baYC p Yp Y
` [gfhgpC=Ea]CCC CghHYbaZCgaa cgp8` q p g jg :p] NgEaZCJjg Z qfYYYCCJC fg[ba]^dJ=Yp]baZfg[pC
CNH]h]CCC% ` gfh]X]ba>CC] kY=C>CHg]pC CYfhC:F]CCC gp pgfY * J Yf p g h ? R 6 B 9 fgFYkYba>C /CY)
CCp]baZCJ kY=C>CHZaH gp =h]H]CC( fhgC a] km a] jg [ HJH>CpY phYC [f baYfpY alCC 7 q f Y m af p 2gbaZCZap
g` [g[pYkbaC Ea ^dg 2 H][Cab]= fg [ ba] phYf[f baYC pY aaCC H]f]] -(,,( Y f g [ ba] C>p]f]CCC kpg jg
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kh]H]CC Ñ g` 0 U V W V =ZajY] .)--) l ` c ` lg ]jg eg`[`g hY[m]CC=YpZ Z FYY][pk] gfh]Y]ba]CCgjg
CCHFYpghY =J[[pYCJ=ba]C`Y CghHYYZCZjp [Zg`[pZ phYC[fbaYajpChq]HJjg YffY]hHC[Y* DDhYHJ)
YCC]úCYY YY=C>CHg]pZ H]Yl^dq CYfhYY[]CC>H ` pgcge q CghHYEaZCJú cg:c` gpH]iY]p[Y pgYZFJ
Z 3)4 ") Z pg =h]HY F Y c q phYC[fYYCSChq]HJC cg`a` gfY 2ZaYY q[pYfJ=by]fY Z 1- " CYefp
CYôbaFpY]CCay* > kYFEajgi]CC] egac`g >FYYYpZ( ipg fhf [gNYagY]CCC gfh]Y]ba]CCZap H]pg^dC)
D>>FCS fhCCCCCJ= /Ea]FahJ!C/CJEDJjCC FJEFC Ch]^d>SY=EDC]S >,2gú =]]ZHY =ZdSJYCZdC C =$: >CS
fgh C]C[fgbaZYg=YCCZaú H]pgY C>>Ea]YgkYCCY phYf[fbaYCpYe aC ( g[g^a]CCg F EaC C C i ] [F g jg *

NvOQIv

?ih^o]nc\cfcnx xf_]nlcko_ ^_m al_``ihm ^_ f[ j_[o bog[ch_
F+ G l s í j y h ) F+ @ i f _ î [ f i p w

Hâxno^_ jlxm_h nx_ ]iggohcko_ f_ m jl_g cöl_m _rjxlc_h]_m y[ cn_ m [p_] .â_gjfic ^_
.âx f_]nlijbsmci fia c_ ]on[hx_ jiol ^_m l_]b_l]b_m mol f[ j_[o al_``x_+ =jlöm [picl miofcahx
f[ h x]xmm cnx ôi\m_lp_l ]_ln[chm jlch]cj_m gxnbi^cko_m) f_ m [on_olm j[mm_h n _h l_po_ ko_f*
ko_m ko_mncihm nbxilcko_m ^_ .âx f_]nlijbsmci fia c_ ]on[hx_ koc h_ mihn ko_ nlij hxafcax_m)
molnion ^[hm f_ m chp_mnca[ ncih m ]fchcko_m+ ? _mn f_ `[ ] n_o lN s ,N ! ) ] â_mn*w*^cl_ f_ l[jjiln
_hnl_ f[ lxm cm n[h]_ ^o al_``ih %Ns& _n ]_ ff_ ^_ f[ j_[o hilgwf_ %Nds& ^og xg _g [f[^_ ^[hm
^_m ]ih^ cncihm ^ihhx_m) koc m â_ mn gihnlx f_ jfom [jjlijlcx jiol .âxp[fo[ncih ^_m jli*
jlcxnxm xf_]nl cko_m ^_ f[ j_[o al_``x_) jocm f[ ^xn_lg ch[ncih ^_ f[ `ih]ncih A : `%c & ) ] â_mn*
w*^cl_ f[ ]illxf[ncih _hnl_ f[ n_hmcih _n f_ ]iol[hn+ H_ `[]n_olNs,N ds xn[cn _h ]illxf[ncih
mcah c`c][ ncp_ [p_] f_ n_gjm koc m âxn[ cn x]io fx ^_jocm f[ al_``_ ) ]b_t him g[f[^_m) cf xn[cn
ch `xlc_ol w .)-- [o ]iolm ^_m 3 jl_g c_lm gicm [jlöm f_ al_``[a_ _n mojxlc_ol w .)-- [jlöm
]_nn_ jxlci^_) ]_ koc j_lg_n ^_ f_ ]ihmc^xl_l ]igg_ xn[hn oh ]_ln[ch ch^c][n_ol ^_ f[
lxhip[ncih ^_m jlijlcxnxm hilg[f_m ^_ .âxjc^_lg_ al_``x_+ Qh_ ]illxf[ncih fchx[ cl_ _hnl_
f[ n_h mcih _n f_ ]iol[hn h â_r cmn_ ko_ ^[hm 3)4 " m_o f_g _hn _h ]_ koc ]ih]_lh_ f[ j_[o
hilgwf_) n[h^ cm ko_ hiom .â[pihm ]ihmn[nx_ ^[hm 1- " ^_ him i\m_lp[ncihm `[ cn_m mol f[
j_[o al_``x_ + Jiom _h ]ih]foihm ko_) mc ]_ln[chm jlch]cj_m gxnbi^cko_m mihn i\m_lpxm)
.âx f_]nlijbsmci fia c_ ]on[hhx_ ]ihmncno_ oh_ gxnbi^_ nlöm oncf_ _n) domkoâw jlxm_hn) chmo``c*
m[gg_hn _rj fi cnx_ jiol f_m l_]b_l]b_m) molnion ]fchcko_m) ^[hm f[ ^ig[ch_ ^_m al_``[a_m+

V Q O = I I A J B = O O Q J C

Af_enlcm]b_ H_cnoham`[bcae_cn pih I_hm]b_hb[on*Pl[hmjf[hn[n_h
cg R_lf[oú_ ^_l Achb_cfoha

F+ G l s í j y h ) F+ @ i f _ î [ f i p w

@c_ =l\_cn _hb[fn ^c_ _lmn_h Al`[bloha_h gcn ^_l A f_enlijbsmci fiac_ \_c ^_l Al`il*
m]boha ^_l nl[hmj f[hnc_ln_h D[on+ Ril [ff_g qcl^ [o` ^c_ A chb[fnoha _ch ca_l g _nbi^cm]b_h
Ril[omm_ntoha_h) `_lh_l [o` nb_il_ncm]b_ Bl[a_h ^_l Af_enli*D[onjbsmcifiac_ [o`g_lem[g
a_g[]bn) ^c_ \_mih^_lm \_c ^_l e fch cm]b_h Bilm]boha p_lh[]b f[mmcan qol^_h+ >_c ^_l >_*
oln_cfoha ^_l _f_e nl cm]b_h A ca_hm]b[`n_h ^_l nl[hmjf[hnc_ln_h I_hm]b_hb[on b[n mc]b ^_l
B[enilNs,N ds [g \_mn_h \_qwbln) ^_l ^[m R_lb[fnhcm ^_m Pl[hmjf[hn[n*S c^_lmn[h^_m %Ns&
tog S c^_lmn[h^ ^_l Jilg[fb[on %Nds& ^_m a f_c]b_h L[nc_hn_h ch ^_l a_a_\_h_h I_mmoham
`i fa_ ^[lmn_ffn8 q _cn_l ^c_ Bohencihm*B_mnmn_ ffoha A : ` %c& ^+ c+ ^c_ Oj[hhoham[\bwhaca*
e_cn pig Onlig+ @_l B[enilNs,Nds \cha q _m_h nfc]b pig V_cnl[og h[]b ^_l Pl[hmjf[hn[ncih
[\ oh^ q[l \_c ohm_l_h L[nc_hn_h \cm to 3 Iih[n_h h[]b ^_l D[onnl[hmjf[hn[ncih hc_^lca_l
[ cm .)-- oh^ pih ^c_m_g V_cnl[og [\ bib_l [cm .)--+ @[b_l e[hh ^_l B[enil Ns,Nds [cm
\_mncggn_l Alh_o_lohamch^ce[nil ^_l hilg[f_h A ca_hm]b[`n_h ^_l nl[hmj f[hnc_ln_h Ajc*
^_lg cm [ha_m_b_h q_l^_h + Ach_ fch_[l_ Oj[hhoham[\b[hacae_cn pig Onlig \_mn_bn \_c
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^_l Jilg[fb[on Iimm ch 3)4 ") q ia_a_h q cl \_c ^_l nl[hmj f[h nc_ln_h D[on _ ch _ mi f]b_ ch
1- " ohm_l_l >_i\[]bnoha_h `_ m nm n_ ff_h eihhn_h+ Scl m]b fc_ m m_h ^[b_l) ^[mm ^c_ Af_enli*
D [onjbsmci fiac_ \_c A chb[fnoha pih \_mncgg n_h g _nbi^ cm]b_h Cloh^m[nt_h _ ch _ m_bl
tq _]eg [`cca_ oh^ \cmb_l oh[oma_h ccntn_ I_nbi^_) \_mih^_lm ^_l e fch cm]b_h Pl[hmjf[hn[*
ncihm`ilm]boha ^[lmn_ ffn+

N A B A N A J ? A O

.+ =mjlgf( <* >*6 =g_l+ F+ Lbsmcif+ ./6) 0/3) .614+
/+ Fjqíhyf( E*( C YjYf lYnw( U*( Fgfyòcgnw( U*6 ñm+ Bsmci f+ 6) 0.) E63-+

%@l+ F+ Glsíjyh&7 H_a_lip[ 30) Ll[b[ /) ?t_]bimfip[ec[
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< > O < > C D M P M B D < @ K G < N O D > < @ Ñ (" /( -52,

?fchc] i` Lf[mnc] Oola_ls) ?b[lf_m Qhcp_lmcns) Ll[ao_ %?t_]bimfip[ec[&
@cl_]nil7 =][^_g c]c[h B+ >olc[h

Bclmn Onig [nifiac][f ?fchc]) ?b[lf_m Qhcp_lmcns) Ll[ao_
@cl_]nil7 Lli`+ F+ Gú_ó[h) I+ @+

?KJPNE>QPEKJ KJ B=?EHEP=PEJC EILH=JP=PEKJ
KB ?DELLA@ ?=NPEH=CA =J@ >KJA EJPK ?=REPEAO

H* A ä M < ( Q* C < = @ M U @ O O @ G

Eh j f[mnc] mola_ls) ilnbij[_^c]m) mnig[nifias) inilbchi*E[lchaifias [h^ inb_l
molac][f \l[h]b_m cn cm i`n_h h_]_mm[ls ni cgjf[hn ][lncf[a_ il \ih_ nl[hmjf[hnm
chni ][p cnc_m il oh^_l nb_ mech [h^ go]im[ ch il^_l ni `cff [ ^_`_]n i` b[l^ ncmmo_+

Pbcm g[s \_ j_l`ilg_^ \s jf[]cha [ mocn[\f_ mb[j_^ ][lncf[a_ il \ih_ al[`n
nblioab [h ch]cmcih g[^_) c` jimmc\f_) [n [h ch]ihmjc]oiom mcn_ %ih nb_ g[lach
i` nb_ _s_\liqm) ch nb_ b[cls j[ln i` nb_ b_[^) ch [ mech ]l_[m_ ch nb_ `[]_ il ch
[h _rcmncha m][l&) \s qbc]b [ \li[^ [jjli[]b ni nb_ ^_`_]n ][h \_ i\n[ch_^+

Eh inb_l ][m_m ]bcjj_^ ][lncf[a_ il \ih_) c+ _+ ncmmo_ ]on chni gchon_ mb[pcham
il ]bcjm) mo ``c]_m `il `cffcha nb_ ][pcns+ Pbcm g[n_lc[f `il cgjf[hn[ncih cm nb_h
jf[]_^ [n nb_ mcn_ i` nb_ ^_`_]n nblioab nb_ mg [ff_mn jimmc\ f_ [h^ gimn ch]ihmjc*
]oiom ch]cmcih ch nb_ mech il nb_ go]im[+

Dcnb_lni) nbcm q[m j_l`ilg_^ [n nb_ ?fchc] Ö [h^ [m `[l [m nb_ [onbilm
]iof^ [m]_ln[ch ) [ fmi _fmqb_l_ Ö \s q[s i` [ mg[ff ch]cmcih nblioab qbc]b cn q[m
jimmc\ f_ ni l_[]b nb_ ][pcns il ^_jl_mmcih oh^_l nb_ mech %il nb_ go]im[&+
= ji]e_n i` l_kocl_^ mb[j_ [h^ mct_ q[m jl_j[l_^ \s ^cmm_]ncha m]cmmilm il
inb_l mocn[\f_ chmnlog_hn j[mm_^ nblioab nb_ ch]cmcih) [h^ nb_ ]bcjj_^ nl[hmjf[hn
nb_h f[\ilciomfs chm_ln_^ ch mg[ff jilncihm q cnb nq__t_lm [h^ jomb_l \s g_[hm
i` [ aliip_^ chm_ln_l+ Oslcha_m qcnb \li[^ h_]em jlip_^ ohmocn[\f_ \_][om_ nb_
]bcjj_^ g[n_lc[f) g [mm_^ [h^ ]igjl_mm_^ \s nb_ jcmnih) cgg_^c[n_fs \fi]e_^
nb_ ionf_n i` nb_ h_]e+ Pb_ [onbilm nlc_^ ni chnli^o]_ [ mbiln no\_7 `cff_^ qcnb nb_
]bcjj_^ g[n_lc[f qbc]b nb_s jomb_^ ion chni jf[]_ \s g_[hm i` [h cgjlipcm_^
mns f_n+ Pbcm g_nbi^ nii) biq_p_l) jlip_^ ohm[ncm`[]nils \_][om_ i` nb_ ncg_*
]ihmog cha `cffch a i` nb_ no\_ [h^ cnm mg[ff ][j[]cns+

Pb_l_`il_) nb_ [onbilm ^_mcah_^ [h [jj[l[nom qbc]b `[]cfcn[ n_m [h^ []]_ f_ *
l[n_m nb_ cgjf[hn[ncih i` ]bcjj_^ ][lncff[a_ il \ih_+

@ A O ? N E L P E K J KB = L L = N = P Q O

Pb_ a[^a_n ]ihmcmnm i` [ no\_ %.& chni qbc]b [ mns f_n %.-& `cnm _r[]nfs+ Pb_ no\_
[h^ nb_ mns f_n [l_ ]on [n ih_ _h^ i\fcko_fs [n [h [haf_ i` 12|+ =n nb_ inb_l _h^
i` nb_ no\_ nqi lcham [l_ `cr_^ `il nb_ `cha_lm %/ &) [h^ ih_ lcha ih nb_ mns f_n `il
nb_ nbog\ %6 &+ =ff nb_ nbl__ lcham [l_ ch ih_ jf[h_+ Sb_l_ nb_ lcha cm `cr_^ ni nb_
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mns f_n nb_l_ cm [ mg [ff q _^a_ %5& qbc]b `cnm chni [ hin]b %4& i ` nb_ no\_ %.& ^ _*
n_lg chcha nb_ ]ill_]n jimcncih i` nb_ jichn i` nb_ mns f_n qb_h ]ig jf_n_fs chm_ln_^+
J_[l nb_ lcham i` nb_ no\_ [ ]ihn[ch_l %3& nb_ mb[j_ i` [ biffiq jlcmg cm [nn[]b_^)
nb_ ih_ \li[^_l mc^_ i` qbc]b cm [\ion ih_ nbcl^ mbiln_l nb[h nb_ inb_lm+ Pb_

Aa_* -* K Yjlk g^ YhhYjY lm k ^g j ae hdYf lY lagf g^ [YjladY_] Yf\ Zgf] aflg [Ynala]k* - Ñ lmZ](
. Ñ jaf_k g^ ^af_]jk( / Ñ _Ym_])e Yjc gf l`] klq d] l( 0Ñ hmk`]j( 1 Ñ kh ajY d khjaf_( 2 Ñ
[gflYaf]j( 3 Ñ fg l[` af l` ] lmZ]( 4 Ñ o]\_] gf l`] klq d]l( 5 Ñ jaf_ ^g j l`] l`meZ(

-, Ñ klq d]l*

]ihn[ch_l b[m hi \innig mi nb[n nb_ mj[]_ chmc^_ cm ]ihnchoiom q cnb nb[n i` nb_
no\_+ = jomb_l _r[]nfs `cnncha chni nb_ ]ihn[ch_l %1& cm jomb_^ chmc^_ \s [ mjcl[f
mjlcha 2& %Bca+ .) /) 0&+

A P I > O D J I JA < K K < M < O P N

Pb_ ]ihn[ch_l %3& cm ` cff_^ q cnb g chon_ j c_]_m i` ][lncf[a_ il \ih_ [h^ nb_h
nb_ jomb_l %1& cm j f[]_^ chni jimcncih+ Pb_ mnl_n]b_^ mjcl[f mjlcha %2& cm nb_h
`cr_^ ni nb_ jomb_l %1 &+ Pb_ mns f_ n %.-& cm q cnb^l[qh ni nb_ a[oa_ g[le %0& mi
nb[n nb_ mj[]_ ch nb_ no\_ \_fiq nb_ ]ihn[ch_l cm `l__^+ Pb_ ]bcjj_^ ][lncf[a_
%\ih_& mko__t_^ ion `lig nb_ ]ihn[ch_l %3& \s nb_ jomb_l %1& ` cffm nb_ mj[]_ ch
nb_ no\_ \_fiq nb_ ]ihn[ch_l %3 &+ Kh chm_lncha nb_ mns f_n %.-& nb_ ][lncf[a_ %\ih_&
]bcjm [l_ jomb_^ ni nb_ _h^ i` nb_ no\_ [h^ ion+ >s l_j_[n_^ q cnb^l[q[f [h^
chm_lncih i` nb_ mns f_n nb_ nl[hmjf[hn g[n_lc[f cm jomb_^ `lig nb_ ]ih n[ ch_l ni*
q[l^m nb_ `l__ _h^ i` nb_ no\_) [h^ `lig nb_l_ ion+

< K K G D > < O D J I JA < K K < M < O P N ? P M D I B J K @ M < O D J I

Pblioab [ mg [ff ch]cmcih [ nohh_f cm g[^_ \s qbc]b [ ji]e_n `il nb_ cg *
jf[hn[ncih i` nb_ ][lncf[a_ %\ih_& ]bcjm cm jl_j[l_^+

Pb_ a[^a_n ][h nb_h \_ om_^ ch nqi q[sm7
.+ Pb_ `l__ _h^ i` nb_ no\_ cm chm_ln_^ chni nb_ ji]e_n ni$ nb_ m cn_ qb_l_ nb_

nl[hmjf[hn_^ ncmmo_ cm ni \_ jf[]_^+ Pb_ l_kocl_^ [giohn i` ][lncf[a_
%\ih_& cm ^_jimcn_^ \s nb_ l_j_[n_^ q cnb^l[q[f [h^ chm_lncih i` nb_ mns f_n+
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/+ En cm [ fmi jimmc\f_ `clmn ni \fi]e nb_ `l__ _h^ i` nb_ no\_ \s [ `cha_l [h^
ni `cff nb_ qbif_ no\_ qcnb nl[hmjf[hn g[n_lc[f \s l_j_[n_^ qcnb^l[q[f
[h^ chm_lncih i` nb_ mns f_n) [h^ [`n_lq[l^m ni chnli^o]_ nb_ no\_ chni nb_
qioh^+ Pb_ jli]_^ol_ cm nb_h nb_ m[g_ [m ch nb_ `clmn chmn[h]_+

Oa_* .* Qa]o g^ YhhYjY lm k ^jge l`] d]^l* - Ñ lmZ]( . Ñ jaf_k ^gj ^af_]jk( 0 Ñ hmk`]j(
2 Ñ [gflYaf]j*

Aa_* /* Qa]o g^ YhhYjY lm k ^jge l`] ja_`l* - Ñ lmZ]( . Ñ jaf_k ^gj ^af_]jk( 0 Ñ hmk`]j(
1 Ñ khajYd khjaf_( 2 Ñ [gflYaf]j( 3 Ñ fgl[` af l`] lmZ]( 5 Ñ jaf_ ^gj l`meZ*

Pb_ [^p[hn[a_m i` nb_ [jj[l[nom [l_ [m `i ffiq m7
.+ A[ms [h^ koc]e jf[]cha i` nb_ cgjf[hn_^ ncmmo_ [n nb_ mcn_ i` nb_ ^_`_]n

nblioab [ gchon_ ch]cmcih+
/+ Oo``c]c_hnfs f[la_ pifog_ i` nb_ ]ihn[ch_l [h^ nb_ mcgjf_ q[s i` `cffcha cn+
0+ Sb_h mko__t_^ ion nb_ g[n_lc[f cm mfcabnfs ]igjl_mm_^ mi nb[n cn ][h _[mcfs

\_ giof^_^ `lig qcnbion \s nb_ `cha_lm) [h^ e__jm cnm mb[j_+
E` qilecha q cnb ][lncf[a_ ]ihmc^_l[\f_ ^ c``c]o fns [h^ ncg_ fimm_m [lcm_ `lig

nb_ jl_j[l[ncih i` nb_ g[n_lc[f) c+ _+ nb_ ]bijjcha i` nb_ ]i[lm_ al[`nm chni nb_
l_kocl_^ `ch_ j c_]_m+ Dcnb_lni) nb_ jl[]nc]_ [n nb_ ?fchc] q[m ni ]on nb_ ][lncf[a_
\s b[h^ qcnb [ m][ fj_f chni `ch_ ]bcjm domn [m ih_ ]onm ihcihm+ Pb_ j[lnc]f_m i`
][lncf[a_) biq_p_l) q_l_ i` ^c``_l_hn mct_) qile q[m jlinl[]n_^ [h^ nb_ ncg_
h__^_^ `il nb_ ij_l[ncih nbom jlifiha_^+
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Bil nbcm l_[mih nb_ [onbilm ^_mcah_^ [ a[^a_n \s qbc]b cn cm jimmc\ f_ ni ]on
][lncf[a_ koc]efs chni _ko[ffs nbch mb[pcham i` l_kocl_^ ^cg _hmcihm+ Pb_ mb[pcham
nbom i\n[ch_^ [l_ p_ls mocn[\f_ `il om_ ch nb_ [\ip_*^_m]lc\_^ Ü[jj[l[nom `il cg*
j f[hn[ncihá) mch ]_ \s nb_ jl_mmol_ i` nb_ jomb_l ch nb _ ]ihn[ch_l [h^ nb_ mns f_n

Aa_* *$ KYjl g^ YhhYjY lm k ^gj [m llaf_ [YjladY_] * - Ñ ZYka[ kdYZ g^ _Y\_]l( . Ñ [mllaf_
ZdY\]( / Ñ ja\]j( 0 Ñ [gflY af]j( 1 Ñ hmk`]j g^ [gf lY af]j( 2 Ñ kh ajY d khjaf_( 3 Ñ jg\
[gff][laf_ kh ajY d kh jaf_k YZgn] hmk`]j g^ [gflYaf]j( 4 Ñ _jggn] gf lgh g^ hm k`] j o `]j]

l` ] jg\ da]k $3%*

ch nb_ no\_ nb_s [l_ _[mcfs giof^_^ chni [ ]igj[]n g[mm q cnb gchcgog `l__ mj[]_
ch \_nq__h + Sb_h ^_mcah cha nb_ a[^a_n nb_ [onbilm q_l_ ]ih]_lh_^ q cnb g[echa
cnm ij_l[ncihm [m mcgjf_ jimmc\ f_+

Pb_ a[^a_n ]ih mcmnm i` [ mg [ff mf[\ %.& i` l_]n[haof[l mb[j_ ch nb_ ]_hnl_
i` qbc]b [ \f[^_ %/& cm i\fcko_fs `cr_^+ %=h il^ch[ls \f[^_ `il mb[lj_hcha j_h]cfm
q [m om_^ qbc]b ][h \_ ]b[ha_^ qb_h \fohn+& Pb_ \f[^_ cm `cr_^ ni nb_ mf[\ \s
[ b[h^f_ [h^ m]l_q m+ = lc^_l %0& q cnb [h ij_hcha %1& ch nb_ ]_hnl_) `ilg cha nb_
]ihn[ch_l `il nb_ ][lncf[a_) cm [nn[]b_^ ni nb_ mf[\+ Pb_ fiha [rcm i` nb_ ]ihn[ch_l
cm [n lcabn [haf_m $ni nb_ mf[\+ Pb_ jomb_l %2& cm jl_mm_^ chni nbcm ]ihn[ch_l \s nqi
mjcl[f mjlcham %3& `cr_^ [n ih_ _h^ ni [ ]ihh_]ncha li^ %4 &) [n nb_ inb_l ni nb_
\[m_ i` nb_ ]ihn[ch_l %Bca+ 1) 2&+

Pb_ lc^_l cm jon chni nb_ mf[\ % f & ) n b _ ][lncf[a_ jf[]_^ chni nb_ ]ihn[ch_l %1 &)
nb_ jomb_l [jjfc_^ %2 &) nb_ li^ %4& ]ihh_]ncha nb_ mjcl[f mjlcham %3& j f[]_^ chni
nb_ aliip_ %5& i` nb_ jomb_l %2 &+ Pb_ mf[\ %.& q cnb nb_ \f[^_ %/& cm nb_h al[mj_^
\s nb_ f_`n b[h^ mi nb[n ih_ _h^ l_mnm ih nb_ ncj i` nb_ nbog\) nb_ inb_l ih nb_
ncjm i` nb_ `cha_lm+ Pb_ lcabn b[h^ bif^m nb_ lc^_l [n mc^_ hin]b_m [n nb_ f_p _ f i`
nb_ mf[\ [h^ cm koc]efs mb c`n_^ `lig ih_ _h^ i` nb_ mf[\ ni nb_ inb_l [h^ \[]e+
Ob[pcham i` ][lncf[a_ `[ ff ^ cl_]nfs chni nb_ j[fg i` nb_ b[h^+ E` `ch_l mb[pcham

? @ N > M D K O D J I JA < K K < M < O P N

J K @ M < O D I B JA < K K < M < O P N
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[l_ l_kocl_^ nb_ j c_]_m ]on `clmn [l_ jf[]_^ [a[ch chni nb_ ]ihn[ch_l [h^ ]on `il
[ m_]ih^ ncg_+ Pbom p_ls `ch_ ]bcjm nb_ mb[j_ i` mbiln hii^f_m [l_ i\n[ch_^+

Scnb nb_ b_fj i` nbcm a[^a_n ][lncf[a_ cm ]on gil_ _p_hfs [h^ go]b koc]e_l
nb[h \s b[h^ q cnb [ m][fj_f+

Aa_* 1* Qa]o g ^ Ykk]eZd]\ ]ehlq YhhYjYlmk* ' Ñ ZYka[ kdYZ g^ _Yj_]l( . Ñ [mllaf_ ZdY\](
/ Ñ ja\]j( 1 Ñ hmk`]j g^ [gflYaf]j( 2 Ñ khajYd khjaf_( 3 Ñ jg\ [gff][laf_ Zgl` khajYd

khjaf_k*

OQII=NU

Eh nb_ mola_ls i` nb_ `[]_ [h^ ch ilnbij[_^c]m cn cm i`n_h h_]_mm[ls ni cgjf[hn
]bcjj_^ ][lncf[a_ il \ih_ chni ][pcnc_m il ni _p_h ion ^_jl_mmcihm+

Pb_ [onbilm ^_mcah_^ [ a[^a_n qcnb nb_ [c^ i` qbc]b nbcm ij_l[ncih ][h \_
j_l`ilg_^ gil_ koc]efs [h^ gil_ _[mcfs nblioab [ gchon_ ch]cmcih ch nb_ mech
nb[h jl_pciomfs \s nb_ f[\ilciom [h^ ncg_*]ihmog cha `cffcha i` nb_ ][pcns \s
g_[hm i` nq __t_lm [h^ jomb_l+ >s nb_ ^_m]lc\_^ g_nbi^ nb_ g[n_lc[f mk__t_^
ion cm mfcab nfs ]igjl_mm_^ mi nb[n cn ][h _[mcfs \_ giof^_^ [m l_kocl_^ \s `cha_l
jl_mmol_ `lig qcnbion [h^ jl_m_lp_m cnm mb[j_+

Eh il^_l ni _fcg ch[n_ nb_ ncg _*]ihmog cha [h^ ch_r[]n ]onncha i` ][lncf[a_ \s
b[h^ q cnb [ m][ fj _ f nb_ [onbilm ^_mcah_^ [hinb_l a[^a_n qbc]b cm ]ihmnlo]n_^
fce_ [ al[n_l [h^ j_lgcnm _[ms [h^ koc]e mfc] cha i` ][lncf[a_ chni _ko[ffs nbch
mb[pcham i` l_kocl_^ ^cg_hmcihm qbc]b [l_ p_ls mocn[\f_ `il nb_ om_ ch nb_
Ü[jj[l[nom `il cgjf[hn[ncihá+

= Zd = J C C

f g [ g \ a j ] Y E a C g N b a ] j m ] C C C h Y \ g p m f h f C H a m a Y C p Y m C f C N H > E a Z m ] C C g j g p h Y e Y

C FJ>SC = fJ E DJ > SC

H* J Y h Y ( =* A Y N ] h m ] O O ] b a Z

= S C h q h j e a (66aY C Z g h O J 6 6] 7 6 (C a a k Y m Y [ p q a g = J NC C F Y ]O C ] g N p g YC H J > O a* C H f b a Y C O Y m C C

C N H ] b a Z i ] C C g j g p h Y a q Y ` b a ` c g [ l ` Z f g b a g [ Ä ` b a ` W V W V U Y Y f g b a f ] C C Y = a a Y Y m C *

<kOghZa >FJC>OhqChg=YbaC fhmLgh( MOC fgHJfbm Fgpghgjg HJ:FCJ ZZa[phg C qYgNCg fhg)
CN=gYCOZ /l g gHagmYa]6 Z[l Zg ` / C]\gbaZegjg FJClCgjg hYYh]YY =H][pg fapgFF[jg Ohq*OJ>HFga#L
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C bmaCO>EaZCgjg kYfgbaC]CCC fgbag[O]aa fhC `gegaay` fCCay]pY S Yh q jg jg CYôC=JiCJjg CC>phq)
H]CpY* ù yh m fhCH]f]fCC Ypgjg fhf2ghY =ZaYY=EyC=Y]HZaaa HYp]hfYba f]HCJjg [YY=YC=Y]p[Y
aa pYFCH gNhYYgH ]jg e g``g Ea] jYg ñghHChg=YpZ fqp]f YY=Y]CCY fYEaZh]= i]h]Y FgY[q(
fhfi]H g` [gphYCY]p fhmfY=Y]Hqag ]Hq !ghHq*

1 d c Y q[phYC]fCya pmaCp]baZCgjg C C]pgYCgjg h Y Yh ] Y Yf f Y p h Ye Y ùyhm fJHJahC >FYEaZf]EaY
=hqYCqe Y=pghZa [FJC[phqChgkYEaC kpghgaa fhf2gh * @jg FJC[phqFeaY CYfgHCCY]p O]hfq C fhC
]jg fJHJaabC HJCCJ 2Za[phg C qfgôCJ CYh]YYpZ fbaY[pCCFC gCCCYFJ=Jaa OJEafbCCZa C C]gNpg)
CCHZap hYYf]hg= ( FgpghZa] k][ZHY fhfjgfCZa PEDC fhCH]f]CCY = pfhCôgh] PEDC CHfbaYCpYmCCk*

NvOQIv

Qh_ ]ihnlc\oncih jiol l_h^l_ jfom [cmx_ Eâcgjf[hn[ncih ^_ ][lncf[a_
úl[ag_hnx _n ^_ g[ncöl_ imm_om_ ^[hm f_m ][pcnxm

H* A w j Y ( Q* C Y Z ] j r ] l l ] d

@f [`ajmj_ a] ^Y[ aY d] ] l ]f gjl`ghx\a] fgmk fgmk ljgmngfk kgmn]fl ^g j[]k ö ae h dYf l] j
\m [Y jladY_] ^jY_e ]fl] gm \] dY e Ylaõj] gkk]mk] \Yfk d]k [Ynalxk gm hgm j j]e haaj \]k
ae hj]kkagfk*

G]k Ym l]m jk gfl [gfkljm al mf YhhYj] ad w -àYa\] \mim]d [] ll] af l]jn]f lagf h]m l x lj]
h jY laimx] jYh a\]e ]f l ] l Yakxe ]fl( ]f f] ^Y akYf l imàmf] h] lal] afk[akagf ]f [gehYjYakgf
w QYf[a]ff] exl`g\] gü -àgf j]e h dakkY al d] k [Ynalxk w -àYa\] ö mf] h af[] ] l ö mf j]e hdak)
k]mj* @f gmlj]( d] e Ylxja] d ] k l ^gj[x \Yfk dY [Ynalx kgmk hj]kkagf dx_õj] [] ima h] je ] l mf
eg\]dY_] Yakx h Y j h j]kkagf ljYf k[m lYfx] w -àYa\] \]k \g a_ lk ] l dY ^gje ] gZl]fm] j]k l]
af[`Yf_x]*

?] ^Y_gf w xdae af]j d] [gmhY_] e Yfm]d \m [Y jladY_] w -àY a\] \ àmf k[Ydh]d( [] ima ]kl
mf] e xl`g\] d]ú l] ] l af]pY[l]( d]k Ym l]m jk gfl [gfkljm al mf Ym lj] YhhYj] ad* > ] k l mf] kgjlõ
\] jYh] ima h] je ] l \] [gmh]j Y akxe ]f l ] l jYh a\]e ]f l \]k x[Yadd]k \] [Y jladY_] x_Yd]e ]fl
e af[]k ] l \] dY lY ad] ngmdm] [] ima d] k j]f\ Yhhjghjax]k hgmj -àmkY_] \Yfk -àYhhYj] ad
ö ae hdYf lY lagf *

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

>_cnl[a tol =l\_cnm_lf_c]bn_loha \_c ^_l Egjf[hn[ncih pih t_lmncc]e_fn_l
Ghilj_f oh^ Ghi]b_h ch ^c_ Dibf_h

H* A w j Y ( Q* C Y Z ] j r ] l l ] d

Df \]j B]ka[`lk[`ajmj_a] mf\ J jl`gh]\a] lj a l l g^l \Yk =]\aaj^fak ]af( r]jklaa[c]dl]
Ffgjh]d g\]j Ffg[`]f af \a] CL`d]f ro][ck <mk^aaddmf_ ngf De hj]kkagf]f rm ae hdYf la]j]f *

?a] <mlgj]f `YZ]f ]af]f <hhYjYl Yf_]^]jla_ l( e all] dk \ ]kk]f eYf \ a]k]f @ af_ja^^
Ymk ]af]j c d] af]f CYml)Dfrakkagf jYk[` mf\ Z]im]e \mj[`Xm`j]f cYff( k lY ll \]j ^jm`]j
_]mZl]f eü`kYe ]f mf\ dYfo a]ja_]f <mk^aaddmf_ \]j Cg`d]f e all] dk K afr]ll] mf\
?YZ]a -kl \Yk Ymk_]hj]kkl] H Yl]jaYd e wkka_ rmkYee]f_]\jaa[cl( \Ykk ]k ka[` b] fY[` B])
ZjYm[` \mj[` ljYf k[m lYf]f Aaf_]j\jm[c _ml ^gje]f DFkkl mf\ \a] _]_]Z]f] Agje Z]aZ]`wdl*

Uo][ck =]k]ala_mf_ \]k dYf_o a]ja_]f mf\ mf_]fYm]f N[`]a\]fk \]j Ffgjh]d e all] dk
NcYdh]d omj\] ]af ro ]al]j <hhYjYl Yf_]^]jla_ l* ?]j < hhYjYl -kl Ym^ \a] < jl ]af]k M]aZ]ak]fk
cgfkljm a]jl( e all] dk \]kk]f eYf Z]im]e mf\ jYk[` _ d]a[` \aaff] = aYll[`]f af \]f _])
omfk[`l]f <mkeYkk]f k[`f]a\]f cYff( \a] ka[` k]` j _ml rmj Q]jo]f\mf_ ae â<hhYjYl
rmj De h dYf lY lagf-- ]a_f]f*
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NA?KJOPNQ?PEKJ KB PDA D=J@ =J@ BEJCANO
>U IA=JO KB BEH=PKRâO PQ>A@ BH=L SEPD

PN=JOLH=JP=PEKJ KB >KJA) ?=NPEH=CA KN LH=OPE?
I=PANE=H
Q * I * = G J F C D I

Pb_l_ [l_ [ f[la_ hog\_l i` j[nc_hnm l_koclcha l_]ihmnlo]ncp_ ij_l[ncihm i`
nb_ b[h^ [h^ `cha_lm [m [ l_mofn i` p[lciom nsj_m i` chdolc_m) `limn*\cn_) \olhm)
^ _`_]nm `lig nogiol l_gip[f) ]iha_hcn[f ^_`_]nm [h^ [gjon[ncih i` j[ln i` nb_
b[h^ [h^ `cha_lm+ Pbcm bcab ch]c^_h]_ cm ^o_ _cnb_l ni nb_ m_p_lcns i` nb_ ilcach[f
nl[og[) il ni nb_ f[]e i` ][l_`of ij_l[ncp_ [h^ nb_l[j_onc] n_]bhcko_m ih nb_
j[ln i` nb_ mola_ih qbi ][llc_^ ion nb_ jlcg[ls nl_[ng_hn c+ _+ ^c^ hin om_ n_]b *
hcko_m i` jlcg[ls jf[mnc] mola_ls+ Oo]b l_]ihmnlo]ncp_ ij_l[ncihm [l_ p_ls
^ c``c]o fn [h^ [l_ l[l_fs j_l`ilg_^ \s nb_ `_q _rj_lnm ch nb_ `c_f^+ Pb_ n[me b[m
\__h b_l_ n[e_h ih i` qilecha ion mcgjf_l g_nbi^m i` l_]ihmnlo]ncih qcnb nb_
f_[mn lcme ni nb_ j[nc_hnm [h^ g[echa nb_m_ [p[cf[\f_ ni nb_ q c^_mn jimmc\f_
molac][f ]cl]f_m+

Blig _rcmncha g_nbi^m cn cm ehiqh nb[n `il [ acp_h l_]ihmnlo]ncih i` ^_`_]nm
i` nb_ b[h^m [h^ `cha_lm ni \_ `oh]ncih[f) nb_ `iffiq cha [l_ nb_ gimn cgjiln[hn7
.+ nb_ om_ i` g _n[][lj[fm ni `ilg jb[f[ha_m) /+ nl[hmjf[hn[ncih i` ni_m ni nb_ b[h^)
0+ l_jf[]_g _hn i` nb_ nbog\ q cnb nb_ ch^_r `cha_l) 1+ l_jf[]_g_hn i` nb_ nbog\
\s nb_ nbcl^ il `iolnb ^cacn `lig nb_ m[g_ b[h^) 2+ nl[hmjf[hn[ncih i` `cha_lm `lig
nb_ inb_l b[h^) 3+ l_]ihmnlo]ncih i` `cha_lm \s nb_ g_nbi^ i` mech*\ih_ jf[mns+

Pb_ ij_l[ncih `il nb_ ]ihmnlo]ncih i` [ jb[f[hr `lig nb_ g_n[][lj[f %jli*
pc^_^ nb_ f[nn_l cm fiha _hioab& qb_h [ff `cha_lm [l_ g cmmcha cm mcgjf_) [fq[sm
_``_]ncp_ ) [h^ g[le_^fs ch]l_[m_m nb_ `oh]ncih i` nb_ b[h^ %=f\l_]bn) L[lch)
Llcilip) Obcj[]b_p) Uom_pc]b&+

>inb q_ [h^ inb_l ]iff_[ao_m i` nb_ ?_hnl[f Ehmncnon_ i` Pl[og[nifias [h^
Klnbij[_^c]m b[p_ i`n_h j_l`ilg_^ nbcm ij_l[ncih qcnb _r]_ff_hn `oh]ncih[f
l_mofnm) \on ih fs c` nb_ g_n[][lj[f cm fiha _hioab+ E` nb_l_ cm m][l `ilg[ncih) nb_
ij_l[ncih gomn \_ mojjf_g_hn_^ \s [ mech jf[mns %`l__ mech al[`n il no\_^ `f[j&+

Scnb [ ]igjf_n_ il j[lnc[f ^_`_]n i` nb_ `clmn g_n[][lj[f) il c` nb_ m_]ih^
g_n[][lj[f cm hin fiha _hioab) nbcm ij_l[ncih gomn \_ mojjf_g_hn_^ \s [ mech*
\ih_ jf[mns) qbc]b jli^o]_m aii^ l_mofnm+

Pl[hmjf[hn[ncih i` ni_m ni nb_ b[h^) []]il^cha ni J c]if[^ihc cm gil_ l[l_fs
j_l`ilg_^) \inb `lig nb_ jichn i` pc_q i` `l_ko_hn `[cfol_ [h^ ^o_ ni nb_
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ch[^_ko[n_ ]img _nc] l_mofn+ Pb_ gimn _``_] ncp _ n_]bh cko_m `il nb cm ij_l[ncih q_l_
qile_^ ion \s Opc[noebch) Gomfce) L[lch [h^ Gf[lemmih+ N_jf[]_g_hn i` nb_
nbog\ \s nb_ ch^_r `cha_l il \s nl[hmjf[hn[ncih i` nb_ nbcl^ i` `iolnb ^cacn `lig
nb_ m[g _ b[h^ ih honlc_hn j _^ c]f_m %[ h_olip[m]of[l `f[j & [l_ ]igjf_r ij_l[*
ncihm+

=]]il^cha ni nb_ Oipc_n fcn_l[nol_) L[lch b[m j_l`ilg_^ nb cm ij_l[ncih mcr
ncg _m) J+ >fi]ebch `cp_*ncg _m [h^ Obombeip nq c]_+ Eh l_]_hn s_[lm) nb_ n_]bhcko_
i` nb cm ij_l[ncih b[m \__h ^_m]lc\_^ ch ^_n[cf \s L[lch %.611&) Cimm_n %.616&)
D cfa_h`_f^ n %.62-& [h^ >ohh_ff %.611) .62/& [ ff i` qbig b[p_ chnli^o]_^ mig_
l[ncih[f g i^c`c][ncihm+

Eh .623 ch ih_ j[nc_hn q _ ][llc_^ ion l_jf[]_g _hn i` ih_ g _n[][lj[f \s
nl[hmjf[hn[ncih i` [hinb_l g _n[][lj[f `il [ ^_`_]n i` nb_ `clmn g _n[][lj[f [`n_l
[gjon[ncih i` [ ff `cha_lm+

Pb_m_ ]igjf_r j f[mnc] ij_l[ncihm) chpifpcha nb_ h _]_mmcns i` m[]lc`c] cha
[ `cha_l `il nl[hmjf[hn[ncih) ][h \_ j_l`ilg_^ ihfs \s [ mj_]c[ fcmn+ E` nb_ ij_l[*
ncih `[ cfm ) nb_l_ l_g[chm [h _p_h al_[n_l ^_`_]n [h^ nb_ j[nc_hn +cm ^cmg[s_^+

Pl[hmjf[hn[ncih i` `cha_lm `lig nb_ ijjimcn_ b[h^ cm ^ c``c]o fn [h^ hin
ch^c][n_^+ =giha inb_l ^_`_]nm) nb cm ij_l[ncih m_f^ig l_mo fnm ch [ l_nolh i`
m_hm[ncih +

S_ ]ihmc^_l nb_ gimn _ ``_] ncp _ g_nbi^ ni \_ [ mech*\ih_ j f[mns i` nb_
`cha_lm) qbc]b cm [ n_]bhcko_ [p[cf[\ f_ ni [ f[la_ hog\_l i` mola_ihm+

Pb_ nsj_ i` l_]ihmnlo]ncp_ ij_l[ncih [h^ cnm `oh]ncih[f l_mo fnm [l_ ch ^cl_]n
l_f[ncihmbcj ni nb_ m_p_lcns i` nb_ ^[g[a_+ N_]ihmnlo]ncih cm ch^c][n_^ ch [ ff ][m_m
qb_l_ [ ff `cha_lm [l_ g cmmcha) j[lnc]of[lfs qb_h nb_l_ b[m \__h ^[g[a_ ni \inb
b[h^m+ En cm [ fmi ch^c][n_^ c` nb_ nbog\ cm g cmmcha) mch]_ nbcm ^ cacn cm nb_ gimn
cgjiln[hn `il `oh]ncih i` nb_ b[h^+ K` f_mm_l mcah c`c][h]_ [l_ mch a f_ ^_`_] nm i`
inb_l `cha_lm) q cnb nb_ _r]_jncih i` nbim_ j[nc_hnm qb_l_ [h ch^cpc^o[f `cha_l b[m
[ mj_]c[ f `oh]ncih `il nb_cl i]]oj[ncih %gomc]c[hm) mig _ nsj_m i` ko[fc`c_^
qile_lm) q [n]b g[e_lm) _ n] +& + En cm h_]_mm[ls ni mn[ n_ nb[n ch [ hog\_l i` ][m_m
[ l_ f[ ncp_fs mg [ff ^ _`_]n i` [ `cha_l g[s ][om_ ch[\cfcns ni qile ^o_ ni cnm
h_a[ncp_ _ ``_] n ih nb_ jms]bi fia c][ f mn[ n_ i` nb_ j[nc_hn+ = mg [ff j f[mnc] ij_l[*
ncih g[s f_[^ ni nb_ ]igjf_n_ l_nolh i` qilecha ][j[]cns ch mo]b ch^cpc^o[fm+

= nbilioab [h[fsmcm i` nb_ ^_`_]nm i` nb_ b[h^ [h^ nb_ qilecha ion i` [h
ch^cpc^o[f j f[h i ` l_]ihmnlo]ncp_ mola_ls cm i` al_[n mcah c`c][h ]_ `il mo]]_mm `il
_[]b j[nc_hn ch l_f[ncih ni b cm i]]oj[ncih+

Pb_ [\ip_ l_f[n_m [fmi ni nb_ qilecha ion [ jf[h `il nb_ jlcg[ls mola_ls
i` ij_h qioh^m i` nb_ b[h^+ En gomn \_ l_g_g\_l_^ nb[n `l[]ncihm i` [ ]_h nc*
g _n_l i` nb_ fiha \ih_m i` nb_ `cha_lm [h^ b[h^ ][h g[le_^fs mcg jfc`s mo\*
m_ko_hn l_]ihmnlo]ncp_ mola_ls+

Pb_ g_nbi^ i` mech*\ih_ j f[mns cm nb_ gimn q c^_fs om_^+ En ][h \_ [jjfc_^
q cnb [hs ]ig\ch[ncih i` ^_`_]nm) c` [ ff nb_ `cha_lm [l_ g cmmcha) il _p_h ch f[la_
^_`_] nm i` nb_ g_n[][lj[fm+ Pb_ [^p[hn[a_ i` nb cm g_nbi^ cm nb_ om_ i` ncmmo_m
qbc]b j_l m_ [l_ i` hi `oh]ncih[f mcah c`c][h ]_ %mech) \ih_ nl[hmj f[hnm&+ E` nb_
ij_l[ncih `[ cfm) cn ][h \_ l_j_[n_^+ Pb_ g_nbi^ moaa_mn_^ \s J c]if[^ihc b[m \__h
al[^o[ffs j_l`_]n_^ + Pb_ om_ i` [ no\_^ `f[j q[m [ mcah c`c][h n cgjlip_g_hn+
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O ch]_ .61- q_ b[p_ ][llc_^ ion nb_ l_]ihmnlo]ncih i` .-1 `cha_lm ch 36
j[nc_hnm+ Pbcm cm kocn_ [ f[la_ hog\_l) c` q_ ]igj[l_ cn qcnb ][m_ hog\_lm
jl_m_hn_^ ch nb_ fcn_l[nol_+ Eh il^_l ni mbiln_h nb_ ncg_ i` nl_[ng_hn q_ om_^ nb_
n_]bhcko_ i` nb_ Ü[]on_á %mcha f_*mn[a_& Bcf[nip no\_^ `f[j `il 45 i` nb_m_ `cha_l
ij_l[ncihm+ O]b_g_ i` nb_ ij_l[ncih %Bca+ .) /&+

Bca+ .+

Bclmn mn[a_7 nl[hmjf[hn[ncih i` [ mchaf_*mn[a_ Bcf[nip no\_^ `f[j `lig nb_
[\^ig_h ni nb_ mnogj i` nb_ `cha_l il nb_ j_^ c]f_ g_n[][lj[f+

O_]ih^ mn[a_7 m_]ncih i` nb_ honlc_hn j_^c]f_ i` nb_ al[`n+
Pbcl^ mn[a_7 cgjf[hn[ncih i` \ih_ al[`n chni nb_ no\_+
Pb_ chn_lp[f \_nq__h mn[a_m [p_l[a_m [\ion 1 q__em+
Eh gimn ][m_m \ih_ al[`nm q_l_ n[e_h `lig nb_ [hn_lcil ]l_mn i` nb_ nc\c[+

I_n[n[lm[fm q cnb b_[^ [h^ j_lcimn_og q_l_ om_^ /1 ncg_m) al[`nm `lig nb_ cfc[]
]l_mn 4 ncg_m) g _n[][lj[fm nq c]_+

Oig_ j[nc_hnm l_`om_ ij_l[ncih qcnb \ih_ al[`nm+ Eh ]ihh_rcih qcnb nbcm)
ch .612 q_ qile_^ ion [h^ om_^ [ g_nbi^ i` `ilg cha `cha_lm q cnb nb_ om_ i`
[ no\_^ `f[j [h^ jl_m_lp_^ ][^[p_l ][lncf[a_) qcnb mo\m_ko_hn `cr[ncih i` n_h^ihm
ih ni cn+ Pb_ n_h^ihm i` nb_ l_g[chcha `cha_lm q_l_ `l_ko_hnfs f_hanb_h_^ qcnb
mcfe il ][jlih `c\l_m+ Pbcm g_nbi^ q[m om_^ ch nb_ l_]ihmnlo]ncih i` _cabn `cha_lm7
mcr omcha jl_m_lp_^ ][^[p_l ][lncf[a_ [h^ nqi omcha b_n_lia_hiom ][lncf[a_ ]ih*
m_lp_^ ch [f]ibif+

Kh ih_ i]][mcih nb_ ][lncf[a_ q[m _rnlo^_^ ^o_ ni ^_b cm]_h]_ i` nb_ qioh^
_^a_m jli^o]_^ \s n_hmcih [n nb_ \[m_ i`+ nb_ `cha_l+

Eh .615 q_ qile_^ ion [ g_nbi^ i` `cha_l `ilg[ncih `lig no\_^ `f[jm [h^
jb[f[ha_m i` j f[mnc] g[n_lc[f) q cnb mo\m_ko_hn nl[hmjimcncih i` n_h^ihm+ Pbcm
g_nbi^ cm f_ mm jbsmcifiac][f) [fnbioab nb_ j f[mnc] cgjf[hnm q_l_ om_^ ni `ilg
`cha_lm) c+ _+ ila[hm qbc]b gomn \_[l [ mcah c`c][h n ^_al__ i` `oh]ncih[f fi[^+
Pb_ cgjf[hn ][om_m [ ]_ln[ch [giohn i` nl[og[ ni nb_ mollioh^cha ncmmo_ acpcha
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lcm_ ni nb_ `ilg[ncih i` [ ][jmo f_ lioh^ cn+ Eh il^_l ni [nn[ch \_nn_l ]ihn[]n
\_nq__h nb_ ncmmo_ [h^ nb_ cgjf[hn) mg [ff jcnm q _l_ g[^_ ch cn ni `[] cfcn[ n_ nb_
chaliqnb i` ]ihh_]ncp_ ncmmo_+ K` _cabn ij_l[ncihm) `cp_ `cha_l ]ihmnlo]ncihm q_l_
mo]]_mm`o f+ Eh nqi j[nc_hnm cn q [m h_]_mm[ls ni l_gip_ nb_ b_[f_^*ch cgjf[hnm8
ch nb_ `clmn i` nb_m_ q cnbch nqi q __em) ch nb_ m_]ih^ mcr gihnbm [`n_l `cr[ncih

Aa_* -( .* K Yla]f l =*( Y_]\ .1 q]Yjk* =gl` af\]p ^af_]jk [ml g^^ Zq Y [mllaf_ hj]kk* Jh]jYlagf
$-51/% 6 Ncaf Yf\ Zgf] ljYf kh dYf lY lag f $A adYlgnàk ^dYh Yf\ Zgf] _ jY^lk ^jge laZ aY%* G]f_l`
g^ ^af_]jk 1*1 [e* M]klgjYlagf g^ kcaf k]fkalan alq g^ ljYfkdg[Y l]\ AadYlgnàk ^dYh* Bgg\

^mf[lagfYd hgo]j oYk YllY af]\ * $Jmj gZk]jnYlagf%*

i` mcfe `c\l_m ni nb_ cgjf[hn \_][om_ i` nb_ `ilg[ncih i` b[_g[nig[n[ ][omcha
^_b cm]_h]_ i` nb_ qioh^) [h^ qbc]b mn[ln_^ `lig ncmmo_ nl[og[ ][om_^ \s nb_
]onncha ch i` nb_ mcfe `c\l_m ih ncabn_h cha i` nb_ n_h^ihm+ Eh nb_ nbcl^ j[nc_hn nb_
j f[mnc] cgjf[hn ^c^ hin bif^ ^o_ ni mncn]b ^_b cm]_h]_ l_mo fncha `lig [h ch[^_ko[n_
\fii^ mojjfs ni nb_ `f[j) qbc]b b[^ \__h nl[hmjf[hn_^ ni [ b cabfs m][ll_^ l_acih
[`n_l `limn*\cn_ ni [ ff `cha_lm+ Eh nb_ m_]ih^ i` nb_ [\ip_ j[nc_hnm) ]ihm_lp_^
\ipch_ ][lncf[a_ q[m jf[]_^ chni nb_ al[hof[ncih \_^ f_ `n [`n_l l_gip[f i` nb_
j f[mnc] cgjf[hn+ Pbcm f[nn_l chm_ln niie q _ff [h^ nb_ qioh^ b_[f_^ j_l jlcg[g+

K` 36 j[nc_hnm) nb_l_ q_l_ 1. g_h) /0 qig_h [h^ 2 ]bcf^l_h+
= nin[ f i` 6- `cha_lm q_l_ l_]ihmnlo]n_^ ih ih_ b[h^ ch 31 j[nc_hnm7 ch 10

j[nc_hnm ih_ `cha_l) ch .4 nqi `cha_lm ch nbl__ j[nc_hnm nbl__ `cha_lm [h^ ch ih_
j[nc_hn `iol `cha_lm8 [ nin[f i` .1 `cha_lm ih \inb b[h^m q_l_ l_]ihmnlo]n_^ ch
2 j[nc_hnm %ch nbl__ j[nc_hnm nqi `cha_lm _[]b) ch ih_ j[nc_hn nbl__ [h^ ch ih_
`cp_+

Scnb nb_ l_]ihmnlo]ncih i` `iol `cha_lm ih ih_ b[h^) nqi mcgofn[h_iom no\_^
`f[jm q_l_ om_^+ Pb_ j_^ c]f_m m_]ncih_^ [n nb_ [\^igch[f q[ff) nb_s q_l_ monol_^
ni nb_ b[h^ mi nb[n nb_ `f[jm `ilg_^ fiijm qbc]b qb_h ^cpc^_^ `iol q __em f[n_l
`ilg_^ `iol `f[jm+ Pb_h \ih_ q[m nl[hmjf[hn_^ mcg ofn[h_iomfs chni [ff `iol `f[jm+
Pb_ ^io\f_ `f[j g_nbi^ cm moaa_mn_^ `il om_ [fmi ch nb_ jlcg[ls nl_[ng _hn i`
m][fj_^ `cha_lm+
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Iip_g_hn i` nb_ `cha_lm ch gimn i` nb_ j[nc_hnm q[m [mmol_^ \s nb_ gip_*
g_hnm i` nb_ g_n[][lj[fm il nb_ jb[f[ha_[f mnogjm ih ni qbc]b nb_ \ih_ al[`n
q[m `cr_^+ Pbcm q[m mo]]_mm`o f ch nb_ l_]ihmnlo]ncih i` ^cacnm EE [h^ EEE _p_h
qb_h nb_ mnogjm q_l_ p_ls mg[ff+

Pb_ `iffiq *oj j_lci^ q[m /Ö./ s_[lm+
Scnb ]igjf_n_ _r[lnc]of[ncih i` ^cacnm EE) EEE [h^ ER) cn cm mig_ncg _m h_]_mm[ls

ni `ilg []ncp_ fs gip[\f_ `cha_lm \s g_[hm i` [ n_h^ih [h^ gom]f_ jf[mns+ Pbcm
g_nbi^ q[m om_^ `il nb_ l_]ihmnlo]ncih i` .- `cha_lm ch 6 j[nc_hnm8 nb_ n_h^ihm
q_l_ _rn_h^_^ q cnb mcfe ][jlih `c\l_m+ Kh nbl__ i]][mcihm nb_ `c\l_m q_l_ [``cr_^
ni \ih_) ih nqi i]][mcihm ni ]ihm_lp_^ ][lncf[a_ [h^ `cp_ ncg _m ni j f[mnc]
cgjf[hnm+

>_][om_ i` nb_ chmcmn_h n ^_g[h^m i` [ j[nc_hn ch .616) q_ qile_^ ion
[ g_nbi^ i` []]_f_l[n_^ `cha_l jf[mns ch nqi mn[a_m7 `clmn mn[a_ Ö nl[hmjf[hn[ncih
i` [ no\_^ `f[j ni nb_ mnogj8 m_]ih^ mn[a_ Ö m_p_lcha i` nb_ honlc_hn j_^ c]f_
q cnb nb_ mcgofn[h_iom cgjf[hn[ncih i` \ih_ chni nb_ `f[j+

Pbcm g_nbi^ q[m om_^ nq c]_ ch [ff) mch]_ ]igjfc][ncihm [l_ fc[\f_ ni []]ogo
f[n_ q cnb nb_ n_f_m]ij cha i` mn[a_m+ Pb_ [^p[hn[a_ fc_ m ch nb_ mg[ff hog\_l i`
mn[a_m) q cnb \_nn_l ]ih^cncihm `il nl[hmjf[hn[ncih i` \ih_ [h^ `cr[ncih \s g_[hm
i` [ jf[mn_l ][mn) m ch ]_ nbcm mn[a_ cm ][llc_^ ion ih nb_ `l__ b[h^ [`n_l m_p_lcha
i` nb_ honlc_hn j_^c]f_+

Eh nb_ l_]ihmnlo]ncih i` .-1 `cha_lm ]igjfc][ncihm [lim_ ih m_p_l[f i]][mcihm
%^ _b cm]_h]_ i` mncn]b_m) o f]_lm i` nb_ `cha_lncjm) b[_g[nig[n[Y) \on ch [ff ][m_m
nb_ `ch[f l_mo fn q[m hin [``_]n_^7 nb_ j f[mnc] l_j[cl q[m ]igjf_n_^ [h^ `oh]ncih)
q cnbch nb_ jl_^_n_lg ch_^ fcg cnm) q[m l_mnil_^+ En gomn \_ mn[n_^ nb[n ^_h_lp[ncih
i` nb_ ncmmo_ i` nb_ `f[j ch]l_[m_m nb_ jimmc\ cfcns i` ch`_]ncih [h^ ]cl]of[nils
^cmnol\[h]_m8 `il nb_m_ l_[mihm mo]b j[nc_hnm l_kocl_ [\mifon_ [m_jnc] [h^ ][l_`of
nl_[ng_hn) jl_` _ll[\fs \s ih_ mola_ih+

@sh[gc] i\m_lp[ncihm i` nb_ l_nolh i` m_hm[ncih ch /- j[nc_hnm %0/ `cha_lm&
g[^_ ch ]iff[\il[ncih q cnb Oi\if_p[ I+) b[p_ mbiqh nb[n nbcm jli]_mm mn[lnm \_*
nq __h /- [h^ 0- ^[sm [`n_l nl[hmjf[hn[ncih i` nb_ no\_^ `f[j ch nb_ `iffiq cha
il^_l7 j[ch) nio]b) [h^ n_gj_l[nol_ `[l f[n_l %]if^ l_nolhm _[lfc_l [h^ qcnb al_[n_l
jl_]cmcih&+

=m [h _r[gjf_) ch VJ V gihnbm m_hm[ncih mjl_[^ / ]g+ `lig nb_ g[lach i`
b_[fnbs mech) gil_ `l_ko_hnfs) biq_p_l) q cnbch 0Ö2 gihnbm+ >s ih_ s_[l m_h m[ *
ncih g[s mjl_[^ 0Ö1 ]g) _rn_h^cha ni 2Ö3 ]g+ ^olcha nb_ `iffiq cha s_[l+ =`n_l
.Ö4 R. s_[lm m_hm[ncih cgjlip_m) \_]ig_m gil_ jl_]cm_) \on nb_ tih_ h_p_l
_rn_h^m gil_ nb[h 2Ö2 R. ]g+ Dsj_l[_mnb_mc[ b[m \__h i\m_lp_^+ Bcha_l ncjm
%-+2& l_g[ch_^ chm_hmcncp_ `il 0Ö5 s_[lm \_sih^ nb_ l[ha_ i` 1 R. ni 3 ]g+

Pb_ l[jc^cns i` mjl_[^ i` p[lciom nsj_m i` m_hm[ncih `lig nb_ \[m_ i` nb_
`cha_l cm kocn_ mn_[^s ^olcha nb_ `clmn s_[l+ L[ch m_hm[ncih mjl_[^ gil_ l[jc^fs
nb[h nb_ inb_lm) nio]b mjl_[^m ni [ f_mm_l _rn_hn+

E` nb_ f_hanb i` nb_ no\_^ `f[j _r]__^m 3Ö4 ]g) ni nb_ `cha_lncj) nlijbc]
of]_lm g[s ^_p_fij) [m i\m_lp_^ ch `cp_ j[nc_hnm qb_l_ nb_l_ q[m m][llcha [n nb_
\[m_ i` nb_ al[`n) il qb_l_ nb_l_ b[^ \__h jl_pciom mech al[`nm qcnb ^_]l_[m_^
m_hm[ncih + Eh nb_m_ ][m_m Ül_[gjon[ncihá i` nb_ ncj i` nb_ `f[j q[m ][llc_^ ion+
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Och]_ m_hm[ncih ih fs [jj_[lm [n nb_ \[m_ i` nb_ al[`n [`n_l 2Ö5 gihnbm) cn cm
h_]_mm[ls `lig nb_ mn[ln ni jl_p_hn `limn*\cn_) \olhm [h^ chdols %_limcih)
o f]_l[ncih & i` nb_ ch m_h mcncp_ l_acihm i` nb_ `cha_lm \inb [n big_ [h^ [n qile+

Pb_ f_hanb i` nb_ `cha_l mbiof^ hin _r]__^ 3Ö4 ]g+
=`n_l \ih_ ohcih mj _] c[ f l_g _^c[f _r_l] c]_m [l_ ][llc_^ ion ni nl[ch nb_

`cha_lm [h^ b[h^ ni al[mj i\d_]nm+ O ch]_ [n nb_ mn[ln m_h m[ ncih cm f[]echa) [fiha
q cnb mn_l_iahimcm) l_g _^c[f _r_l]cm_m `il ^_p_fij cha h_q gip_g_hn j[nn_lhm) [l_
oh^_ln[e_h q cnb nb_ b_fj i` nb_ ijnc] [h[fsmil oh^_l pcmo[f ]ihnlif j[lnc]of[lfs
[`n_l gom]f_ nl[hmjf[hn[ncih+

Pb_ om_ i` [ mch a f_ mn[a_ no\_^ `f[j chmjcl_^ [ mno^s i` nb_ jli\f_gm i` nb_
\fii^ mojjfs ch nb_ nl[hmjf[hn_^ `f[j+ T*l[s*p[mial[jbc] l_mo fnm o mcha I[t[s_pm
g_nbi^ [h^ ][j cff[lim]ijs ^c^ hin [ fq [sm ]ill_mjih^ ni nb_ []no[f mn[ n_ i` \fii^
`fiq [m m__h [n ij_l[ncih8 nb_ n_mn q_l_ gil_ `[piol[\f_+

?[jcff[lim]ijc] l_mo fnm ih_ gihnb il gil_ [`n_l ij_l[ncih b[p_ mbiqh nb[n
][j cff[ls pcmc\ cfcns cm hin ]f_[l [n nb_ ncj i` nb_ a l[ `n8 ch^cpc^o[f fiijm q_l_ m__h
ni \_ ^cf[n_^) q cnb b[_g[nig[n[ [n mig _ fi]c+ Pb_ _hncl_ \[]ealioh^ q[m ]s[hinc]+
Eh mig_ `c_ f^ m aliojm i` ^ cf[n_^ ][j cff[lc_m %Bca+ f \ ) . ]& q _l_ m__h ) q cnb mfiq _^
^iqh) chn_llojn_^ [h^ d_lecha \fii^ `fiq + Pbcm jc]nol_ l_`f_]n_^ nb_ ]iha_mncih
ch nb_ al[`n+ S cnbch nqi [h^ [ b[f` gihnbm nb_ ][jcff[ls h_nqile _hf[la_^ ) \fii^
`fiq ch]l_[m_^ [h^ ]iha_mncih ^cm[jj_[l_^+

N_m_[l]b chni nb_ \fii^ `fiq \s g_[hm i` J[/1 b[m mbiqh [ fiha f[mncha
^_f[s ch nb_ l_]ihmnlo]n_^ `cha_lm+ Eh [ff i` nb_m_ chp_mnca[ncih m ih_ gomn n[e_
chni ]ihmc^_l[ncih nb_ `oh]ncih[f f[\ cfcns i` nb_ msmn_g %h_lpiom [h^ p[m]of[l&+
Eh [ff j[nc_hnm) l_]ihmnlo]ncp_ ij_l[ncihm g[le_^fs ch]l_[m_^ nb_ `oh]ncih i` nb_
b[h^8 gimn i` nb_ j[nc_hnm q_l_ [\f_ ni l_nolh ni qile+

N P H H < M T

.+ N_]ihmnlo]ncih i` nb_ `cha_lm \s g _[hm i` B cf[nipâm no\_^ `f[j) \ih_ nl[hm*
j f[hnm [h^ cgjf[hn[ncih i` ][lncf[a_ il j f[mnc] g[n_lc[f) a cp_m aii^ `oh]ncih[f
[h^ m[ncm`[]nils ]img _nc] l_mofnm+

/+ Pb_ g_nbi^ cm mcgjf_ [h^ ][h \_ j_l`ilg_^ \s [ f[la_ hog\_l i`
mola_ihm8 c` ]igjfc][ncihm i]]ol nb_ ij_l[ncih ][h \_ l_j_[n_^+

0+ Pb_ ch]l_[m_ ch `oh]ncih m[ ncm`c_ m nb_ j[nc_hn [h^ ch]l_[m_m b cm qilecha
][j[]cns+

1+ Pb_ om_ i` [ mcha f_ *mn[a_ %Ü[]o n_á & no\_^ `f[j mbiln_hm nb_ nl_[ng _hn ncg_+

> D > K `f\ f

K ]F J C > O h q F h C C FC>OC C f Y b D = h > = C J> h]N> O=JH > O ] 2 bDC \KC ED= OJ = Y (

F J > O C g jg O h Y f [ f b a Y C O Y p Y ( p h Y a h Y C E D C f b a Y [ p H Y [ [ o

=* C* @ E D g p C C

- * = g [ [ j Y C J = E a ] C C ] f Y b a e ] = f g [ h ] b l> O = J H [ l [ z b a ` J e a Y O J = Y ( c g [ l ` g ^ g O h Y C [ f b a Y C O Y p Y 7

C H am a Y C O Y a bC C F J C [ ] h = C h J = Y C C g j g p h Y e Y ` b a ` j m a Y [ O H Y [ [ Z a b a Y ] p p g h g f aC C 0:qC F Da C J C Y b D Z C Z D X

` = f g b a f ] q bf g = E a ] p = g h C O ] b a Z C Z aC F J > H ] jC X ] [F C C h ] Y q b a Z O Y p *

. * H ] p g b a f h g [ p C ^ d g [ p q f ] f e f h g F C H F h q j Y o p f h q h j J = 7 f h f J > E D J F C > C C C S = J N H J S > C J

f g = p g h ] C C ] g f ] h Y a aC C *
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/* DDgbaqiY]HYC !qCFa$fY qYg=Y]O=ghY]p =JEDGCHS C fJ=laeY]O CS phqkg[fg[g\Cg[pZ*
0* DDhCH]C]CC] J<CJHJH]COCgjg $g[phgjg% [p]2YY JoEaYpJ=Y fgY=JEaY]p [gFhYpCS= [hgFC

Ea]i]CCY*

N v O Q I v

H_ l_]ih mnlo ] ncih ^_ f[ g[ch _n ^_m ^i ca nm w .â[ c^_ ôoh f[g \_[o no\ofx
ô oh al_ ``ih imm_or ) ^o ][lncf[a_ io ^_ g [ncöl_m j f[ mncko _m

Q* I* = -g [ ` a f

-* GY j][gfkljm[lagf \]k \ga_lk w ûYa\] ömf dYeZ]Ym [qaaf\jaim]( ömf _j]^^gf
gkk]mp( d] _j]^^Y_] \] [YjladY_] [gfk]jnx gm \] eYlaõj]k hdYklaim]k( Ykkmj]f l mf Zgf
^gf[lagff]e ]fl ]l \gff]fl \]k jxkm dlY lk [gkexlaim]k ljõk kYlak^YakYflk*

.* GY e xl`g\] ]kl kaehd] ]l Y[[]kkaZd] õ mf _jYf\ fgeZj] \] [`ajmj_a]fk7 ]f [Yk
\] [gehda[Ylagfk( ad ]kl hgkkaZd] \] jxhxl]j -àghxjYlagf*

/* GY jx[mhxjY lagf ^gf[lagff]dd] ima kY lak^Y al d]k e YdY\]k Ym_e]fl] ]f eõe] l]ehk
d]m jk [YhY[alxk hjg^]kkagff]dd]k*

0* Gà]ehdga ö mf dYeZ]Ym [qaaf\jaim] hjae Yaj] h]je ]l ö YZjx_]j d] l]ehk fx[xkkYaj]
õ dY _mxjakgf*

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

D[h^* oh^ B ch a_lq c_^ _lb _lmn_ ffo h a ^ol]b a _ m n c_ fn_h D [onf[jj_hj f[mnce )
Ghi]b_h*) G hilj_f*) i^_l G ohmnmni ``_ chj `f[htoha

Q* I* = -g [ ` a f

-* ?a] R a]\]j`]jkl]ddmf_ \]j Aaf_]j e al _]kla] dl]f CYmldYhh]f( Ffg[`]f( cgfk]jna]jl]
Ffgjh]d g\]j Fmfklklg^^ _]o Y`jl ]af ^mfclagf]dd _ml]k mf\ cgke]lak[` ngddcgee]f
rm^ja]\]fkl] dd]f\]k @j_]Zfak*

.* ?a] H]l`g\] -kl ]af^Y[` mf\ \]j Zj]al]f HYkk] \]j >`ajmj_]f rm_Yf_da[`7 Z] a
FgehdacYlagf]f akl ]k eN_da[`( \a] Jh]jYlagf rm o a]\]j`gd]f*

/* ?a] ]jr a] dl] Amfclagfk^Y` a_c]al k l] ddl \a] KYla]fl]f rm^ja]\]f mf\ ]j`\`l a`j]
< jZ]alk^Y`a_c]al*

0* ?a] =]fmlrmf_ ]af]k _]kla] dl]f `Yhh]fk e al ]afr]ala_]j U)KdYklac _]klY ll] l ]af]
Q]jcmjrmf_ \]j =]`Yf\dmf_k\Ym]j*

M @ A @ M @ I > @ N

-* >fiebch) Q* J+7 F`ajmj_aY --( 1-( -51,*
.* >fiebch) Q* J+7 O]rakq \gcdY\gn cgf^]j]flkaa hg hjae]f]faqm hdYkle Ykkq n e]\alkaf]*
VM ]hgjlk g^ l`] [gf^]j]f[] gf l`] mk] g^ h dYkla[k af e]\a[af]*% K* 4( Hgk[go -510*

/* >fiebch) J+ J+7 Jjlgh* OjYne* Kjgl]r* 1( /0( -511*
0* >fiebch) J+ J+7 Qghjgkq ngkklYfgnal]dfga c`ajmj_ aa* $KjgZd]ek g^ j]hYjY lan] km j)
_]jq *% K* -,1( Bgjcaq -51,*

1* >fiebch) Q* J+7 Fgr`fYqY hdYklacY* $Ncaf hdYkla[*% Hgk[go -511*
2* >iail[t) J+ <*6 QgkklYfgnal]dfYqY c`ajmj_ aY * $M]hYjYlan] kmj_]jq*% Hgk[go* Qgd* -(
-5047 Qgd* .( -505*

3* >isn]b_p) >+) Gih`ilnc) =*( ?bie[hip) G+7 Jh]jYlanfYqY gjlgh]\aY a ljYneYlgdg_aY*
$Jh]jYlan] gjl`gh]\a[k Yf\ ljYmeYlgdg_q*% Ng^aY -511*

4* Gomfce) I+ E+7 Q]klf* F`aj* //( 53Ñ5( 5,( -5/0*
5* Iceb_fmih) J+ I+7 Kjae]f]fa] ljmhfg_g c`jqYk`[`Y n cdafac]* $O`] mk] g^ [Y\Yn]j
[YjladY_] af [dafa[Yd ogjc*% Hgk[go -502*
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.-+ L[lch) >+ Q*6 Gbclolacs[ 2Ö3) 3-) .61/+

..+ L[lch) >+ R+7 N_eihmnloenmc[ j[fnm_p loec+ %N_]ihmnlo]ncih i` `cha_lm i` nb_ b[h^+Y
Iim]iq .611+

./+ Llcilip) J+ J+7 Plo^s /-+ Os_t^[ limmcsmeceb ebclolaip+ L+023)Iim]iq.6/6+

.0+ Llcilip) I* J+7 Klnij+ Pl[pg+ Llin_t+ 3) 3/) .602+

.1+ Ops[noebch) R+ I+7 Jip+ Gbcl+ 1) 0) /25) .6/4+

.2+ Obcj[]b_p) R+ P+7 N_eihmnloenmc[ j[fnm_p c ecmnc loe+%N_]ihmnlo]ncih i` nb_ `cha_lm
[h^ j[fg i` nb_ b[h^+& Eleonme .61.+

.3+ Obcj[]b_p) R+ P+7 N_eihmnloenmc[ j[fnm_p loec %ji ijsno Kn_]b_mnp_hhis pishs&+
%N_]ihmnlo]ncih i` `cha_lm i` nb_ b[h^ Ö `lig nb_ _rj_lc_h]_m i` O_]ih^ Silf^
S[l+& Iim]iq .613+

.4+ Obcj[]b_p) R+ P+7 N_eihmnloenmc[ j[fnm_p c ecmnc loec+ %N_]ihmnlo]ncih i` nb_ `cha_lm
[h^ j[fg i` nb_ b[h^+& Eleonme .622+

.5+ Obombeip) B* @+7 N_eihmnloencphs_ ij_l[nmcf h[ eofns[eb p_lebhceb eih_]bhimn_s+
%Oig_ l_]ihmnlo]ncp_ ij_l[ncihm ih nb_ mnogjm i` nb_ ojj_l _rnl_gcnc_m+& H_hchal[^
.620+

.6+ Uom_pc]b) I+ O+ R+7 Rijlims jlin_tclip[hc[+ %Lli\f_gm i` jlimnb_nc]m+& Plo^s H_hch*
al[^meiai h[o]bhi*cmmf_^ip[n_fmeiai chmncnon[ jlin_tclip[hc[ cg+ jli`+ C+ =+ =f*
\l_]bn[+ L+ 01) H_hchal[^ .602+

/-+ Uom_pc]b) I+ O+ @$0 Klnij+ Pl[pg+ Llin_t+ /( 2-) .61-+
%Lli`+ R+ J+ >fiebch&7 P_jfsc j_l+ .3 %?+ E+ P+ K+& Iimep[ C /.) Q+ O+ O+ N+

.2,


