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Pogiolm [lcmcha `lig nb_ p[m]of[l mnlo]nol_ Ö qb_nb_l ][jcff[ls) p[m]of[l
il [ln_lcip_hiom Ö qbc]b n[e_ nb_cl ilcach `lig [h _g\lsihc] _h]f[p_ i` g _mi*
^_lg[f ncmmo_) b[p_ ih_ mcah ch ]iggih7 qbcf_ nb_ j[nbi*b cmnifiac][f jc]nol_
cm ]b[l[]n_lct_^ \s cnm gofnc`ilg cns cn ][h l[l_fs \_ [ m[`_ aoc^_ ni nb_ ]fch c][f
jc]nol_ i` nb_ nogiol) cnm \_b[pciol il jliahimcm+ Pb_ ]fch c][ f jc]nol_ i` p[m]of[l
nogiolm cm l[l_fs mn[ncih[ls+ Pb_l_ [l_ mcah m i` jlial_mmcih) jlifc`_l[ncih) l_al_m*
mcih) _p_h i` mjihn[h_iom ]fch c][ f b_[fcha+ Pb_ p_ls `[]n nb[n nb_m_ nogiolm [l_
]iha_h cn[ f [h^ ]fi m_ fs `i ffiq nb_ ^_p_fijg_hn i` nb_ ila[hcmg ) c+ _+ aliq jli*
jilncih[n_fs q cnb nb_ [ ``_]n_^ j[lnm) mbiqm nb[n nb_l_ cm) ni [ ]_ln[ch ^_al__)
[ aliqnb `[]nil [fq [sm jl_m_hn) qbc]b ch `fo_h]_m nb_ `olnb_l ^_p_fijg_hn i` nb_
nogiol+ Eh nb_ ]fch c][ f jc]nol_ i` nb_ f[la_ g[dilcns i` p[m]of[l mech nogiolm
ch cnc[ f jlifc`_l[ncih ][h \_ [m]_ln[ch_^ qbc]b cm fcg cn_^ ni [ ]_ln[ch j_lci^) ch
gimn ][m_m ni nb_ _[lfs j_lci^ i` fc`_ + Oig_ j[nbifiacmnm [m q _ff [m ]fch c]c[hm
l_a[l^ nb cm aliqnb jin_hnc[f [m nb_ \[mc] jlij_lns ]b[l[]n_lcmnc] `il [ nogil ch
]ihnl[^ c]ncih ni nb_ \_b[pciol i` [ p[m]of[l h[_pom qb_l_ nb cm cm f[]echa+

Ap_h c` nbcm ]ih]_jncih q_l_ [ mcg jfc`c][ncih i` nb_ qbif_ jli\f_g) cn cm
_pc^_hn nb[n nb_ alioj i` p[m]of[l nogiolm) mbiq cha ch cnc[ f aliqnb) j imm_mm_m [h
chb_l_hn []ncp cns qbc]b g[s l_mofn ch g[fcah[hn ^_a_h_l[ncih qcnb [ff cnm g [hc*
`_mn[ncihm+

Enm ] fi m_ ]ihh_]ncih q cnb nb_ \fii^ mnl_[g ][om_m nb_ p[m]of[l nogiol ni
`i ffiq nb_ ]b[ha_m ch \fii^ jl_mmol_ [h^ im] cff[ ncih i` \fii^ `cffcha ) qbc]b ch
cnm_ f` ][h ][om_ [ al[^o[f q c^_h cha i` p_mm_ fm \s nb_ ch]l_[m_^ `fiq [h^ pifog_
i` \fii^ q cnbch nb_ nogiol+.& Pbcm [fih_ g[s g[hc`_mn cnm_ f` [m _hf[la_g _hn i`
nb_ nogiol) \on cn [fmi g[s \_]ig_ [ mncgofom `il nlo_ aliqnb i` nb_ nogiol ch
cnm ]_hnl_ [m q _ff [m cnm j_lcjb_ls+2& Llii` i` nbcm cm nb_ `l_ko_hn _hf[la_g_hn
i` [ nogiol [`n_l j[lnc[f i\fcn_l[ncih \s nblig\imcm+ O ch]_ nb_ mojjfs p_mm_ fm
[l_ oh]b[ha_^) cn g[s \_ _mncg [n_^ nb[n nb_ \fii^ jl_mmol_ chmc^_ nb_ nogiol
q cff lcm_+ Pbcm g[s [fmi ][om_ _h f[la_g _hn i` [ h_cab\iolcha ][j cff[ls b[_g[h*
acig[ bcnb_lni koc_m]_hn+

Pb_ ch `fo_h]_ i` nb_ \fii^ jl_mmol_ ih nb_ aliqnb i` nb_ nogiol ][h) biq *
_p_l) [fmi \_ ^_gihmnl[n_^ ch ]ih^cncihm qb_l_ ]iggohc][ncihm \_nq__h nb_
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p_hiom [h^ nb_ [ln_lc[f h_nqile b[p_ ^_p_fij_^+ Pbcm b[jj_hm kocn_ `l_ko_hnfs+
Eh mo]b ][m_m [ mo^^_h _hf[la_g _hn [h^ []no[f aliqnb i` nb_ nogiol n[e_m jf[]_
_p_h ni _rnl_g_ ^cg _hmcihm+ =]]il^cha ni nb_ [onbilâm _rj_lc_h]_ [ln_lcip_hiom
]iggohc][ncihm [l_ omo[ffs `ilg_^ mcg ofn[h_iomfs [n g[hs mcn_m + Lofm[ncih i`
nb_ nogiol \_]ig _m _pc^_hn [h^ cm nl[hmg cnn_^ ni nb_ mollioh^cha p_hiom jf_rom
qbc]b q c^_hm ^ cmnch]nfs +

D cmni fia c][ ffs ^ c``_l_hnc[n_^ b[_g[hacig[n[ b[p_ [ \[mc] [hacig[niom
mnlo]nol_+ Pb_ ^ c``_l_h nc[ncih i` nb_ p[lciom nsj_m cm$ _[ms c` hi inb_l j[nbifiac][ f
]b[ha_m %mo]b [m nb_ o f]_l[ncih i` nb_ mol`[]_ il [ ]ih]igg cn[hn me ch ^ cm_[m_&
[l_ jl_m_hn) qbc]b g[s \fol nb_ nsj c][ f jc]nol_+2&

Eh [ Üaliq cha b[_g[hacig [á g cnim_m [h^ ]_ffo[l jlifc`_l[ncih q cnb ch `cf*
nl[ncih chni nb_ mollioh^cham i` nb_ p_mm_ fm [l_ jl_m_hn+ Eh nb_ j_lcjb_ls aliqnb
g [hc`_mnm cnm_ f` \s nb_ `ilg[ncih i` mifc^ _h^inb_fc[ f ]ifoghm qbc]b \_]ig_
][h[fct_^ ch [ q[s mcg cf[l ni nb[n i` nb_ aliq cha i` ][j cff[lc_m+

Pb_ jl_]cj cn[hn aliqnb ^olcha ]bcf^bii^) qb_h ]_ln[ ch fs ]ih^cncihm ]ih*
h_]n_^ q cnb nb_ [^domng_hn i` nb_ \fii^ jl_mmol_ ]ig_ chni jf[s) n[e_m j f[]_
g[chfs ih [ ]iha_h cn[ ffs ]b[ha_^ mnl[nog +.& Oig_ncg _m aliqnb l_[]b_m ac[hn
jlijilncihm \_`il_ nb_ ihm_n i` l_al_mmcp_ jli]_mm_m q cnb ch nb_ nogiol+ ? fchc][ffs)
cn g[s nbom []kocl_ [ g [fcah[hn ]b[l[]n_l [fnbioab nb_ b cmni fia c][ f ^ c[ahimcm
l_g[chm oh]_ln[ch `il [ fiha ncg_+ Eh nb_ b cmni fia c][ f jc]nol_ nl[hmcncihm i` nb_
nsj c][ f mnlo]nol_ `lig g cf^ fs aliq cha ni _ro\_l[hnfs jlifc`_l[ncha [l_[m [l_ jl_*
m_h n+2& >_][om_ i` nbcm ^cp_lm_ jc]nol_ nb_ ^ c``_l_h nc[ f ^ c[ahimcm cm p_ls ^ c``c]ofn+
Pi [pic^ m_p_l_ \ f__^cha nb_ \cijms g[n_lc[f cm o mo[ffs _r]cm_^ `lig nb_ j_lc*
jb_ls qb_l_ ih fs mcg jf_ jlifc`_l[ncih cm `ioh^ ch gimn ][m_m+

=m ^ cmnch]n `lig [ \_hcah b[_g[hacig[) [ b[_g[haci*_h^inb_fcig[ cm ]ih*
mc^_l_^ [m g[fcah[hn+ Diq_p_l) cnm g [fcah[h]s cm i` [ p[lscha ^_al__+.& D cabfs
g [fcah[hn nogiolm [h^ nogiolm q cnb g _n[mn[m_m [l_ `ioh^ \on l[l_fs+ D[ff
g _hncihm ih fs ./ ][m_m i` b[_g [haci*_h^inb_fcig[ q cnb g _n[mn[m_m jo\fcmb_^
ch nb_ =g_lc][h fcn_l[nol_ ^olcha nb_ j_lci^ `lig .602 ncff .615+. 1&
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=m mn[n_^ [\ip_ ch [^^cncih ni [h ch cnc[ f n_h^_h]s `il aliqnb) gimn p[m]of[l
nogiolm mbiq [ n_h^_h]s `il l_al_mmcih [h^ mjihn[h_iom b_[fcha+ Pbcm jli]_mm
omo[ffs mn[lnm q cnb [ nblig\inc] i\fcn_l[ncih i` p_mm_ fm [h^ jli]__^m q cnb
`c\linc] nl[hmcncih+ Eh mig _ ][m_m nbcm jli]_mm n[e_m j f[]_ q cnbion \_cha ]fch c][ ffs
i\m_lp_^) ch inb_lm cn cm []]igj[hc_^ \s mcah m i` ch`f[gg[ncih) mig _ncg _m kocn_
pcif_hn) `l_ko_hnfs ch nb_ ]iolm_ i` mig_ a_h_l[f ch `_]ncih + A ``_]ncp_ nl_[ng_hn
[cgm [n nb_ []]_f_l[ncih i` nb cm jli]_mm+ S_ [al__ q cnb nb_ =g_lc][h [onbilm
qbi ^_gihmnl[n_ ih nb_ \[mcm i` [ f[la_ g[n_lc[f) nb[n gil_ nb[h 3-" i` [ff
]iha_h cn[ f p[m]of[l h[_pc [h^ b[_g[hacig[n[ i` nb_ mech l_al_mm ^olcha nb_
`clmn nbl__ il `iol s_[lm i` fc`_ [h^) nb_l_`il_) ^i hin l_kocl_ [hs nb_l[js+/ 3 0&
Pbcm ][j[]cns `il l_al_mmcih cm [fmi jl_m_hn ch \fii^ p_mm_ f nogiolm qbc]b jli*
fc`_l[n_ ch cnc[ ffs ) [h^ g[s) nb_l_`il_) \_ [c^_^ \s [ff g _nbi^m i` ]ihm_lp[ncp_
nl_[ng_hn) mo]b [m m]f_linct[ncih ) ]i[aof[ncih [h^ T*l[s cll[^c[ncih+
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Eh g[echa nb_ ^ c[ahimcm [h^ [mm_mmch a nb_ jliahimcm i` f[ l[jc^fs aliq cha
b[_g[hacig[ nb_ ]fch c] c[h b[m ni l_fs ih nb_ ]fch c][ f jc]nol_+ Pb_ j[nbifiac][ f
jc]nol_ g[s hin s_n mbiq [hs mcah m i` g [fcah[h]s) \on nb_ nogiol \s cnm ^ _p_fij *
g_hn) ]b[l[]n_l) mcno[ncih [h^$ mct_ ][h [fl_[^s \_]ig_ [ ^[ha_l ni fc`_ + Pb_m_
m cah m ][h \_ [ll[ha_^ chni nbl__ aliojm7

.+ > f__^cha i` nb_ nogiol oh^_l ]_ln[ch ]cl]og mn[h]_m g[s \_]ig _ oh]ih*
nliff[\f_ [h^ nbom `[n[f+

/+ >s aliqnb nb_ nogiol g[s ]igjl_mm mig _ pcn[f ila[h ch cnm p c] ch cns [h^
nbom _h^[ha_l mig_ pcn[f `oh]ncih %]igjl_mmcih i` nb_ [cl q[s) _n] +& +

0+ @o_ ni nb_ f[la_ mct_ nb_ nogiol l_[]b_m nb_ fcg cnm i` ij_l[\cfcns) ][om_m
^ cm`caol_g _hn [h^ nbom jl_p_hnm nb_ j[nc_hn `lig `ch^ cha _gjfisg_hn+
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Pb_ mola_ih cm `[]_^ q cnb g[echa [ ^_]cmcih ih nb_ nsj_ i` nl_[ng _hn qbc]b
][ ffm `il ch nlc][n_ j f[hhcha \[m_^ ih _rj_lc_h]_ \inb ch ]ihm_lp[ncp_ nl_[ng_hn
[h^ ij_l[ncp_ n_]bhcko_) nb_ f[nn_l b[pcha l_]_h nfs g[^_ [ al_[n f_[j `ilq[l^
\s nb_ chnli^o]ncih i` bsjin_hmcih [h[_mnb_mc[ + Pb_ n[me cm chnlc][n_ \_][om_ nb_
[h[nig c][f ]ih^cncihm ch nb_ `[ ]_ cgj_^_ l[^c][f jli]_^ol_ [h^ ^_g[h^ g[*
rcgog ]ihmc^_l[ncih `il jl_p_hncha j_lg[h_hn ^cm`caol_g_hn+

Kol nb_l[js ]ih mcmnm ch [ m_lc_m i` jl_j[l[nils [h^ l[^c][f jli]_^ol_m)
` n cm ^ c``_l_h n ch ][m_m i` mcgjf_) hih*jofm[ncha) ]cl]ogm]lc\_^ nogiolm qcnbion
f[la_ mojjfs p_mm_fm ) [h^ ch ][m_m i` ]igjioh^) jofm[ncha) l[jc^fs ^_p_fijcha
aliqnbm+ Eh nb_ `clmn mn[a_) q _ nls ni fca[ n_ nb_ [``_l_hn [h^ _``_l_h n p _mm_ fm
lioh^ nb_ qbif_ j_lcjb_ls i` nb_ nogiol qb_nb_l pcmc\f_) c+ _+ nl[hmj[l_hn
nblioab nb_ mech) il c^_hnc`c[\ f_ \s j[fj[ncih+ S_ l_j_[n nbcm jli]_^ol_ ch ][m_
i` l_][h[fct[ncih [h^ nb_ `ilg[ncih i` [ h_q ]iff[ n_l[ f fche i` nb_ nogiol q cnb
cnm mollioh^cham il c` q_ b[^ hin jl_pciomfs mo]]__^_^ ch fca[ncha nb_ g[ch mojjfs
p_mm_ fm ni nb_ nogiol+ >s nbcm jli]_^ol_ q_ [cg [n mnijjcha nb_ l_`cffch a i` nb_
nogiol [h^ [n _``_] nch a nblig\imcm [h^ `c\linc] nl[hmcncih+ S_ [mmcmn nbcm jli]_mm
\s ][l_`o f ch d_]ncihm i ` m] f_linct cha mifo ncihm) g [chfs ch f_ mm []ncp_ fs jlifc*
`_l[ncha nogiolm+ S_ g[e_ [ j[lnc[f _r]cmcih i` nogiolm qbc]b b[p_ ]_[m_^ ni
jofm[n_ [h^ ^i hin aliq [hs `olnb_l \on [n nb_ m[g _ ncg_ ^i hin l_al_mm+ Bl_*
ko_hnfs nb_ `c\linc] nl[hmcncih i` nb_ nogiol cm b[mn_h_^ \s [ l_[]ncp_ ch `f[g *
g[ncih [lioh^ nb_ `il_cah g[n_lc[f i` nb_ fca[nol_m+ Eh l[jc^fs aliq cha nogiolm
nb_ j[lnc[f _r]cmcih m_lp_m ni i\n[ch g[n_lc[f `il \cijms+ Pin[f _rnclj[ncih gomn
\_ _r_]on_^ )qcnb nb_ [cg i` nb_ l_mo fncha m][lm \_cha mcno[n_^ ih [ ]ih]_[f_^
mcn_+ Pbcm ][h omo[ffs ih fs \_ ^ih_ ch nb_ mn[a_ i` [^p[h]_^ m] f_limcm + Pb_
ij_l[ncih gomn) nb_l_`il_) \_ ^cpc^_^ chni [ m_lc_m i` j[lnc[f _r]cmcihm mi [m ni
jl_p_hn f[la_ m][lm+

Eh ch `cfnl[ ncp_fs aliq cha nogiolm molac][f jli]_^ol_ gomn i `n_h \_ fcg cn_^
ni al[^o[f ^cg choncih \_][om_ i` nb_ ^[ha_l i` _rn_hmcp_ \f__^cha) [h^ `l_ko_hnfs
gomn ]ihn_hn cnm_ f` q cnb ^cg choncih i` nb_ nogiol ihfs ch il^_l ni [pic^ ^[g[a_
ni cgjiln[hn ila[hm) g [chfs nb_ `[]c[ f h_lp_) nb_ j[linc] af[h^) nb_ i]]ofiginil
h_lp_) gom]f_) _n]+
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Kh nb_ qbif_) cn ][h \_ m[c^ nb[n nb_m_ ij_l[ncihm [l_ kocn_ ^ c``c]o fn+ Pb_s
l_kocl_ q _ff jf[hh_^ ]igjf_r nb_l[js [h^ aii^ jl_ij_l[ncp_ nl_[ng_hn+ >fii^
gomn \_ ih b[h^ `il nl[hm`omcih ) _ ``c] c_h n l_mom]cn[ncih gomn \_ _hmol_^) [h^
aii^ [h[_mnb_mc[ q cnb bsjin_hmcih c` h_]_mm[ls+

Oo]b [h[_mnb_mc[ ][h g[e_ nb_ ij_l[ncih `c_f^ kocn_ \ fii^f_mm) \on gimnfs
ihfs ch ][m_m i` mcg jf_ b[_g[hacig[+ Eh nogiolm ]ig\ch_^ q cnb fsgjb[hacig[)
qb_l_ nb_ fogch[ [h^ mchom_m [l_ go]b qc^_l) bsjin_hmcih ][h \_ ch_``_]ncp_ +
Eh ][m_m) qb_l_ \ f__^cha b[m i]]oll_^ `lig nb_ b[_g[hacig[ `il [ fiha ncg_
jlcil ni ij_l[ncih) cn cm h _]_mm[ls ni jli]__^ q cnb al_[n ][oncih+ Pb_ ij_l[ncih
mbiof^ \_ j_l`ilg_^ ihfs [`n_l ]igjf_n_ l_mom]cn[ncih i` nb_ j[nc_hn) [h^ [hs
l[^c][f jli]_^ol_ mbiof^ \_ l_`l[ch_^ `lig) \_][om_ cn g[s8 l_mofn ch [ `olnb_l
m_p_l_ \fii^ fimm+ Eh [ mn[ n_ i` ]i ff[j m_ [`n_l fimm i` \fii^ bsjin_hmcih [h[_mnb_*
mc[ i`n_h `[ cfm il _ ``_] nm [ j[l[^irc][f lcm_ ch \fii^ jl_mmol_) qbc]b g[s f_[^
ni [ `[n[f l_mofn) [m b[jj_h_^ ch ih_ i` iol j[nc_hnm+
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Bil cffomnl[ncih nbl__ i` iol j[nc_hnm) ch qbig [ l[^c][f _rnclj[ncih i` nb_
nogiol q[m j_l`ilg_^) [l_ l_`_ll_^ ni+ Pb_ nogiol) \s cnm ]b[l[]n_l) l_jl_m_hn_^
[ m_lciom ^[ha_l ni nb_ fc`_ i` nb_ j[nc_hn+

Pb_ `clmn ][m_ cm [h _r[gjf_ i` nb_ jlcg[ls jlial_mmcih i` [ nogiol ilc*
a ch[ncha `lig nb_ ]iha_h cn[ f mnl[nog i` [ j[nbifiac][ ffs [hacig[niom ncmmo_
qbc]b al[^o[ffs `cff_^ q cnb \fii^ [h^ al_q \caa_l ohncf cn \_][g_ [ ^[ha_l ni
nb_ ]b cf^ âm fc`_ \s ]igjl_mmcha nb_ [cl q[s %A+ J+ Ji+ i` ][m_j[j_l 6/&+ Scnbch
mcr q __em nb_ nogiol \_][g _ [jj[l_hn ch nb_ lcabn j[linc^ l_acih %Bca+ f [ & + Kh
[]]iohn i` nb_ l[jc^ aliqnb q_ fca[n_^ nb_ mojjfscha p_mm_ fm [lioh^ nb_ nogiol
ih `iol i]][mcihm [h^ i\fcn_l[n_^ cn q cnb R[lc]i]c^_+ Cliqnb) biq_p_l) ]iof^ hin
\_ [ll_mn_^) [h^ [`n_l mcr gihnbm nb_ nogiol mjl_[^ ni nb_ h_]e+ Pb_ ]bcf^ b[^)
nb_l_`il_) ni \_ holm_^ ch [h ojlcabn jimcncih ni f_mm_h nb_ ]igjl_mmcih i` nb_
nl[]b_[ %Bca+ f\ & + Eh nb_ j_lci^ oj ni ./ gihnbm q_ mo ]]_mmcp_ fs j_l`ilg_^
j[lnc[f _r]cmcihm ch `lihn i` nb_ [olc]f_) nb_h \_fiq nb_ ]bch) [h^ f[n_l ih nb_ fcj)
\s qbc]b g_[hm q_ pclno[ffs fckoc^[n_^ nb_ nogiol %Bca+ .]&+ Pb_ f[mn jc]nol_
mbiqm nb_ ]bcf^ [n nb_ [a_ i` ./ %Bca+ E^ &+

Pb_ m_]ih^ j[nc_hn q[m [ qile_l i` 16 %R+ L+ Ji+ i` ][m_j[j_l .42/1& qbi
q[m \ilh q cnb [h b[_g[hacig[ ch nb_ pc]ch cns i` nb_ f_ `n [olc]f_+ =n nb_ [a_ i`
n_h [h ij_l[ncih q[m j_l`ilg_^ chpifpcha nb_ qbif_ ]cl]og `_l_h]_ i` nb_ nogiol)
jli\[\fs ch [h [nn_gjn ni fca[n_ [h^ _rnclj[n_ cn+ =n nb_ [a_ i` 1- nb_ l_gh[hnm
i` nb_ nogiol ih nb_ [olc]f_ [h^ ch cnm mollioh^cham mn[ln_^ ni aliq mo^^_hfs+
En \_a[h ni mbiq jofm[ncih [h^ `olnb_l jlial_mmcih %Bca+ / [) \) ] &+ =n 12 nb_
j[nc_hn ]ihmofn_^ om \_][om_ b_ q[m [`l[c^ i` \f__^cha+ Pb_ nogiol b[^ qc^_h_^
\s [ liq i` cmif[n_^ hi^of_m ]ip_l_^ \s [ j[j_l*nbch f[s_l i` me ch + Pb_ _hncl_
nogiol jofm[n_^ mnlihafs+ Apc^_hnfs [ hog\_l i` [ln_lcip_hiom ]iggohc][ncihm
b[^ `ilg_^ hin ihfs q cnb nb_ p_ln_\l[f p_mm_fm ) \on [fmi q cnb \ih_ \l[h]b_m)
l_[]bcha lcabn ^iqh ni nb_ jimn_lcil `imm[) [m q _ q_l_ [\f_ ni [m]_ln[ch f[n_l+

Eh nb_ ]iolm_ i` nqi s_[lm q _ `clmn) nq c]_ fca[n_^ p_mm_ fm ch nb_ mollioh^cham)
nb_h nbl__ ncg _m al[^o[ffs ^cg chcmb_^ nb_ nogiol `lig cnm j_lcjb_ls [h^ `ch[ffs
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Aa_* /a*

_rnclj[n_^ cn oh^_l bsjin_hmcih [h[_mnb_mc[ ) qbc]b fckoc^[n_^ gimn i` cn [lioh^
[h^ ih nb_ [olc]f_ %Bca+ /^) _) ` & + En l_g[chm hiq ni l_gip_ nb_ nogiol lcabn ih
nij i` nb_ ][lncf[a_ i` nb_ [olc]f_+

Eh nb_ nbcl^ j[nc_hn) [ n_]bh c]c[h i` /6 %F+ L+ Ji+ i` ][m_j[j_l .2046&) q_
^_[ fn q cnb [ ]iha_h cn[ f h[_pom i` nb_ f_ `n mc^_ i` nb_ `[]_ [h^ [h b[_g[hacig[
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N[`]e] Y* N[`]e] Z*

N[`]e] [*

i` nb_ f_`n fiq_l fc^+ =n nb_ [a_ i` ./ [h^ .0 nb_ nb_h mg [ff nogiol i` nb_ fc^ q[m
nl_[n_^ q cnb l[^cog+ Pb_ mq _ffch a ih nb_ _s_fc^ q[m mn[n_^ ni b[p_ mo\m_ko_hnfs
l_]_^_^+ S_ m[q nb_ j[nc_hn ch .62/ [n nb_ [a_) i` //) [h^ `ioh^ [ ^cmnch]n
nogiliom mq _ffch a q cnb [ n_h^_h]s ni aliq ih nb_ fiq _l fc^+ O ch]_ ]ihm_lp[ncp_
nl_[ng_hn ch nbcm ][m_ q[m ]ihnl[ch^c][n_^ [h^ nb_ nogiol ]ihncho_^ ni aliq)
q _ j_l`ilg_^ [ j[lnc[f _r]cmcih ih nb_ _s_fc^ ch nqi mn[a_m ch .621) g [chfs

-,0



`il ^ c[ahimnc] joljim_m %Bca+ 0[) \) ]&+ Pb_ b cmni fia c][ f chp_mnca[ncih ^olcha nb_
qbif_ j_lci^ i` nl_[ng_hn [fq [sm l_mofn_^ ch nb_ ^ c[ahimcm i` ][p_lhiom b[_*
g[hacig[+ Eh .623 nb_ nogiol mo^^_hfs mn[ln_^ ni aliq l[jc^fs) mjl_[^cha chni
nb_ qbif_ `[]_) mbiq cha alimm jofm[ncih ch [ff _``_l_h n p_hiom jf_rom_m qbc]b
koc]efs q c^_h_^ %Bca+ 0^) _) ` & + S_) nb_l_`il_) fca[n_^ [ff [ ``_l_hn [h^ _``_l_h n
p_mm_ fm ch nb_ mollioh^cham i` nb_ nogiol ch nbl__ mn[a_m8 jofm[ncih) biq_p_l)
^c^ hin ]_[m_ ) [h^) mch ]_ `cffch a \_][g_ p_ls `[mn) q _ ^_]c^_^ `clmn ih fca[ncha
nb_ _rn_lh[f ][linc^ [ln_ls [m q _ff [m nb_ [h[mnig imcm i` nb_ [haof[l [h^ `[]c[ f
[ln_lc_m+ >on _p_h [`n_l nbcm jofm[ncih ^c^ hin mnij mi nb[n q_ b[^ ni [mmog_ nb[n
nb_ nogiol q[m mojjfc_^ \s nb_ ch`l[il\cn[f p _mm_ fm il \s mig_ h_q fs `ilg_^
^__j ]iggohc][ncihm+ >_][om_ nb_ nogiol of]_l[n_^ [h^ mn[ln_^ \f__^cha
jli`om_fs) q _ b[^ Ö [n nbcm ]lcnc][f mn[a_ Ö ni fca[n_ nb_c ]iggih ][linc^ [ln_ls
ih nb_ m[g _ mc^_+ = `n_lq[l^m q_ ][llc_^ ion l[^c][f _rnclj[ncih i` nb_ nogiol
oh^_l bsjin_hmcp_ [h[_mnb_mc[ acp_h \s Il+ Owt[pmeï %m]b_g _ [) \) ] & + Pb_
]iolm_ i` nb_ ij_l[ncih q[m kocn_ mgiinb [h^ q_ q_l_ nbom [\f_ ni [\f[n_ nb_
nogiol l[^ c][ ffs chni _pc^_hnfs mioh^ ncmmo_+ Pb_ l_mofncha ^_`_]n q[m ]ip_l_^
cgg_^c[n_fs \s [ f[la_ n_gjil[f `f[j nia_nb_l q cnb [ `l__ mech al[`n %Bca+ 0a) b)
c& + @olcha nb_ `olnb_l ]iolm_ i` nl_[ng_hn q _ _r]b[ha_^ nb_ `l__ al[`n `il
[ no\of[l `f[j `lig nb_ [lg [h^ l_]ihmnlo]n_^ nb_ fiq_l _s_fc^ qbc]b b[^ \__h
l[^ c][ffs l_gip_^ ch nb_ `clmn ij_l[ncih+ O ch]_ .623 nb_ ]ih^cncih i` nb_
j[nc_hn b[m l_g[ch_^ kocn_ m[ ncm`[]nils8 hi l_]oll_h]_ b[m i]]oll_^ %Bca+ 0 d)
e) .&+

O QII=NU

= g[fcah[hn b[_g[hacig[ i` nb_ `[]_ g [hc`_mncha cnm_ f` \s g[fcah[hn
aliqnb [h^ nb_ ][j[]cns i` `ilg cha m_]ih^[lc_m cm p_ls l[l_+ = ]iha_h cn[f b[_*
g[hacig[) biq_p_l) \s cnm ]b[l[]n_l [h^ mcno[ncih ][h \_]ig_ [ ^[ha_l ni fc`_
[n [hs j_lci^8 nb_ g[ch ][om_ i` ^[ha_l \_cha7 ]igjl_mmcih i` nb_ [clq[s)
h_]limcm [h^ m_]ih^[ls ch `_]ncih ) oh]ihnliff[\f_ \f__^cha) f[ n_ jl_]cjcn[hn aliqnb
[`n_l nb_ `ilg[ncih i` m_]ih^[ls [ln_lcip_hiom ]iggohc][ncihm) []ncpct[ncih i`
aliqnb [h^ h_]limcm [`n_l jl_pciom ohmocn[\f_ nb_l[js+

Llial_mmcih i` nb_ nogiol \s aliqnb acp_m hi bij_ `il nb_ mo]]_mm i`
]ihm_lp[ncp_ nl_[ng_hn+ En l_kocl_m [ l[^c][f jli]_^ol_ ch il^_l ni m[p_ nb_ fc`_
i` nb_ j[nc_hn+ Pb_ jimmc\ cfcnc_m i` mo]b molac][f nl_[ng_hn q_l_) bcnb_lni) fcg cn_^+
L f[mnc] mola_ls g[e_m cn jimmc\ f_ ni mi fp_ nb_ jli\f_g i` ]ip_lcha [ f[la_ ^_`_]n
ch nb_ `[]_ l_g[chcha [`n_l _r]cmcih i` nb_ nogiol) nb_ i\mn[]f_) biq_p_l) i`
m_p_l_ \ f__^cha ^o_ ni nb_ ch[]]_mmc\ cfcns i` nb_ [``_l_hn p_mm_ fm [h^ nb_ gofncno^_
i` h_q fs `ilg_^ [ln_lcip_hiom ]iggohc][ncih l_g[ch_^+

Pb_ jimmc\ cfcns i` fca[ncha g[ch [ln_lc_m ch nb_ `[]_ cm fcg cn_^+ Khfs mch]_
bsjin_hmcih [h[_mnb_mc[ b[m \__h chnli^o]_^ b[m nb_ h_q _l[ i` l[^c][f nb_l[js
\_aoh) [fnbioab _p_h nb cm [h[_mnb_mc[ b[m cnm ]ihnl[ch^c][ncihm+

= j[nc_hn q cnb [ nogiol mbiq cha g[fcah[hn aliqnb [`n_l \clnb [h^ f[n_
jlial_mmcih [`n_l [ln_lct[ncih) [h^ [ j[nc_hn q cnb [ nogiol mbiq cha g[fcah[hn
aliqnb [`n_l ohmocn[\f_ nl_[ng_hn ^olcha ]bcf^bii^) q_l_ ^_m]lc\_^ [`n_l
mo]]_mm`o f nl_[ng _hn \s jf[mnc] mola_ls [n nb_ ?fchc] i` Lf[mnc] Oola_ls ch >lhi+
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=* F Y h 0:C F

NbaJFYX][O=]CCYC j]HYfjCJHY baC aaY ( fhgM= EyY ag aaaYY[C kbyJFYC][O=]CCCH hg[pgH C [fg )

>JåCJ>O=DJ gghYYg=Za=YOZ H]pY[OYkZa( =>Oh]XY]p[C FhYyãC] h]^dFJ* J^dCYFJ( =hg:Fba]CCYC d]o YC )

jCJHY >=JCH pYhYFp]hgH C hY[fgbag:F]CC]H f Y EaCaa] HJEF]p = MF%2JH f]hfg ^d] [pYpZ q jh g k g a y

C>C/CC \g baZC g jg * A baY=C YY fhCCCCY gfY[Cg]pC J2CCCJ >J>SJCS = [ba]fqagaaa]H 6 [qÉ[]CC] k]h p )
CCS YZapYp]baZC Zap f q p ]ú ( hY[fYba* [g =SJKCCCJC CCX]FaaC]ú( C]qfhgpCHg] Fhg=Jp]q]CC]( f g Y ba)

CCC åqhCZdú hg[p CJ>Ea] =JNCCFCJ=]CCM =SJhCCCZDS YhS]hCJ)=>CJNCZdS >J]YCC]CCC( YFSC=YCCC

hg[pY C h Y [ f Y k fg[ ba] C][ggp=]p[p=qage]C fh]bae ][p=qage ]C p]hYfCC *
KYk=C pf] hg[pY gfqpg baC ` [ EaY]p CYY]p[*CZa CY q [f ]p FJC[]h=YpC=Cgjg Ea]f]CCC* = pYfgH

[ baq f Y] ph]zq]p[Y hYkCF YbaZC g] =H]eYp]baZ[p=g b a b a j [fY[]CC Y :c`/`` 2g baZC g jg * =gke g`[`g[p`
5SJSJ pChqhjCC>>Fgjg H]pgXY ba]f]CCC z ` b a` bag [ `p fg h gjhYCCC>CZa* C baY[pCC][FYY pChqhpCC

h Y [ f g b aY j Y ] p H]pgkYHC( f h f `ge g` y` Fgpghop egp[`g q [ p h Yf Yp Z =,/CCFYageC] gzfaChCZa]

k]X]FSC byf adY ( gXCYFJ( Y g [` p f g h zgbaZeCH fh]fYp[p=C]H jZ b a j b a g [ Z [ ba` ` acge pYp[]bag] chgZg )

p]f]CC]( gzq[baJ=Ey]CCg] C ]kg[pqf`g[pZ -, fhC=J^dYaPCp [g[qbaJ= ` zgbaZmaCH cg ba``[[pZge `gZg )
gzhYkg=YCCZap Yhp]hfg)=]CJNCZap [g]XCC>CCC* A Dg baZ`/Za=YCC] Yhp]hfYM ZC Z ap [pZg bagZ f Y b a` ` [
^dgfq[FY]p[C [ 2gbaZeCHC gjhYCCf]CCMHC* O g baZ c g C Yhfg k [ J<CJ=h]H>CCZaH fgCCM[]CC>H

Fhg=CCgjg bpY=Ey]CCC gpFhZaEa CJ=qag khq hY^dCFYbaZCJC p]hYfCC ( YYp[] f ] >HJphY CY pg(

`pg ` Z ^dYCCJH [baq f Y[ [qe ][pkq agp f]FJpghZa] fhgpC kgfgF YkYCCM *
= [pYpZ] fhC=J<Cp[Y [ baq f Y f /EaJFYf][p=]CCg hY[pqfb]C gfqpg baC f g [ ba] KJ C < > C C M (

[ baq f Y f f g k be ] jg hg[pY gfqpg baC fg [ ba] =gYCCFCJ=]CCC Yhp]hCJ)k]CgYCZap [g]baCC]CCC `( fY)
cg`[aa( ph]pZCC [baqfYC /EaJFYi][p=]CCgjg hg[pY gfqpg baC fg[ ba] C ] [ g g p = ] p [ p k q a g e ] C p]hYfCC
Z <]p[pk]* =]] kp` 2gbaZCZa] fgba=]hjbaC>Z q[f]faCJHq ba[`[``ag Z cba```c[ fbaY[pCf][FJC

pfhqhpCC Z j* @ hfg *

NvOQIv

ÉHâDxg[hacig_ g[fchÑ ^_ f[ `[]_
Q* F Y j d y c

Gà̀ xe Yf_dge] eYdaf \] dY ^Y[] Yn][ mf] ^Y[m dlx \] [jg akkYf[] e Yda_fõ ] l dY hgkka)
Z adalx \]k e xlYklYk]k ]kl Za]f jYj] * KgmjlYf l -à̀ xeYf_age] \õk fYakkYf[] h]ml( ^Yfl]
\] kgf [`YjY[ lõ j] ] l kY hgkalagf $dg[YdakY lagf % \Yfk dY ^Y[]( \]n]f aj mf \Yf_]j Ya_m
\Yfk ima[gfim] hxjag\] \] dY na]* GY [Ymk] h jaf[ahwd] \] [] \Yf_]j ] k l h jxk]f lx] hYj6
dY klxfgk] \]k nga]k Yxja]ff]k kmhxja]mj]k( -àm d[xjY lagf kmdnd] \] -àaf^][lagf ( -à̀ xe gjjY_a]
Yd_m]( -àx dYj_ akk]e ]f l `Yla^ ^Yf l] ö mf] [geemfa[Ylagf Yjlxjag )n]df]mk] k][gf\Yaj] ( dY
[jg akkYf[] Y[lanx] ] l ûm d[w jY lagf km anYfl dY l` x jYh a] af[gfnxfYZd]*

GY ^w[m dlx \] [jg alj] k#ghhgk] w -à]khgaj \m km[[õk \] dY l`xjYh a] [gfk]jnYlan]* @dd]
]pa_] d] ljY al]e ]f l jY\ a[Y d( kYmnYfl dY na]* G]k hgkkaZ adalxk \] dY l` xjYh a] [` ajmj_ a[Yd]
gf l xlx dae alx]k bmkimàYm bgmj\ à̀ ma* GY [` ajmj_ a] h dYklaim] ]kl [YhYZd] \] jxkgm\j] d]k
hjgZdõe ]k \] dY b^]je]lmj] ö mf _jYf\ \x^Ym l \] dY ^Y[]( e Yak -à̀ xe gjjY_ a] Ya_m] ^Ym l]
\]k nYakkYmp Ye ]fYf lk afY[[]kkaZ d]k Ym lYf l im] dY $imYflalx \]k jx[]f l]k [geemfa[Ylagfk
Yjlxjag )n]af]mk]k q ^gf l gZklY[d]* Gà]ehdga \] dY da_Y lm j] \]k ljgf[k YjlxjaYmp \Yfk dY
^Y[] ]kl ljõ k dae alõ * N]md]( -àYfxkl`xka] w -à̀ qhgl]fkagf Y gmn]jl mf] fgmn]dd] õj] \m
ljY al]e ]f l jY\ a[Y d( e Yd_jx im]dim]k)mf]k \]k [gfljY)df\ a[Ylagfk*

?]k lme ]mjk e Yda_f]k( -àmf] Yh jõk dY fYakkYf[] \m e YdY\] -àYm lj] Yn][ dY [jg akkYf[]
lYj\ an] kmanYfl -àY jlx jakY lagf \] dY lme ]mj( ]l( dY ^me ]mj e Yda_fõ kmanYfl dY l`xjYh a]
af[gfnxfaYZd] \Yfk Q]f^Yf[]( kg a_fx]k Yn][ km[[õk h Y j dY [ daf aim] \] dY [` ajmj_a] h dYklaim]
w =jfg( na]f l \ à] lj] hjxk]f lx]k*
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äI [fcah_m D[_g [hacig  ^_m C _mc]b n_m

Q* F Y j ^ a c

HYda_fõ CY]eYf_age] \]k B]ka[`l]k( \ a] \mj[` e Yda_f]k RY[`klme mf\ AY`a_c]al
] af]j H ]lYklYk]fZad\mf_ _]c]ffr]a[`f]l o ]j\]f( kaf\ k]`j k]dl]f * N]af]e >`YjYcl]j
fY[` mf\ \]j N almYlagf ae B]ka[`l c Yff \Yk Yf_]Zgj]f] CY]eY_agf af b]\]e NlY\ame
d]Z]fkZ]\jg`da[` k]af* ?a] C Ymhl_]^Y`j Zad\]f6 Q]j]f_mf_ \]j gZ]j]f Gm^lo]_]( U]j^Ydd
e al N]cmf\Yjaf^]c lagf ( mfkladdZYj] =dmlmf_( laZ]jklaajlrl]k NhYloY)[`klme fY[` k]cmf)
\ Y j] j Y jl]jagn]f\k]j Q]jZaf\mf_( R Y[`klme kYclan a]jmf_ mf\ U]j^Ydd fY[` ngj`]j_]`]f\]j
mfro][ceYkka_]f =]`Yf\dmf_* ?a] R Y[`klme khjg_j]kkagf \]k B]k[`omakl _aZl \]j cgfk]j)
nYlan]f =]`#Yf\dmf_ c]af] Cg^^fmf_ Ym^ @j^gd_* Na] ] j^g j\]jl ]af]f jY\ acYa]f ( d]Z]fk
j] ll]f\]f @af_ja^^* ?a] H la_da[`c]al]f ]af]j [` ajmj_ak[`]f =]`Yf\dmf_ o Yj]f Zak`]j Z])
k[` jYfc l* ?a] h dYklak[`] >`ajmj_a] ak l Z]a \]j ?][cmf_ ]af]k ]f lklYf\]f]f _jgkk]f
B ]ka[`lk\]^]cl]k ae klYf\]( \a] \Ye al rmkYee]f`Yf_]f\]f <m^_YZ]f rm dgk]f* ?Yk Caf)
\]jf ak Z ad\]l] Z ak`]j ]af] mfljY_ZYj] ( \mj[` Pfrm_Yf_da[`c]al \]j rm^aa`j]f\]f B]^Ykk]
mf\ I]mZad\mf_ ngf Yjl]jagn]fgk]f Q]jZaf\mf_]f n]jm jkY[` l] =dmlmf_* ?a] Q]jo]f\mf_
ngf NlYeemfl]jZaf\mf_]f akl Z]k[`jYfcl* @ jkl \a] @ af^la`jmf_ \]j `qhgl]fkan]f IYjcgk]
]jla^^f]l]( ljg lr ]af a_]j FgfljYaf\ acYlagf]f ( ` a] j ]af] f]m] <]jY jY\ ac Y d] j O`]jYha]*

@k o ]j\]f AYad] ngf eYda_f]e B]k[`omdkloY[`klme fY[` B]Zmjl( e al RY[`klmek)
n]jkhYlmf_ fY[` B ]k[`omdklYjl]jakYlagf mf\ eal eYda_f]e B]k[`omdkloY[`klme fY[`
mfro][ce\kka_]j =]`Yf\dmf_ ae F af\]kYdl]j \]e gfklja]jl( \a] e all] dk h dYk lak[`]j @af)
_ ja^^] Ym^ \]j Fdafac ^m j h dYklak[`] >`ajmj_a] af =jfg ]j^g d_j]a[` Z]`Yf\]dl omj\]f*

M @ A @ M @ I > @ N

-* =h^_lmih7 KYl`gdg_q( HgkZq( -504*
.* >f[]e`c_f^ _n [f+7 KdYkl( j][gfklj* Nmj_* ., 6 /4( -513*
/* >liqh) F+ >+) Bls_l) I+ L+7 Nmj_* Bqf][* JZkl]l* 51 6-( -51.*
0* D[ff7 k]] <f\]jkgf*
1* Pl[jf) >_^hwú7 CaklghYlgdg_a] cüî] $C aklghYlgdg_q g^ l`] NcafW( Nlwl* r\jYn( fYcd*( -514*
2* S[ff[]_) <* >+7 =jal* E* hdYkl* Nmj_* 2 6. ( -51/*
3* ?bsncfipw) I+7 Gxc* Gaklq 5 6 3( -01( -510*

$Kjg^* Q* F Yj^yc %6 =]jcgnY /0( =jfg -.( >r][`gkdgnYcaY
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>dafa[ g^ K dYkla[ Nmj_]jq( Pfan]jkalq =jfg $>r][`gkdgnYcaY%
? aj][lgj6 Kjg^* Q* FYj^ac( 6H?

PN=JOLKOEPEKJ KB BH=LO EJ PDA B=?A
KJ = OQ>?QP=JKQO LA@E?HA

Q* F P = < ó @ F

Pb_ g_nbi^ i` no\_^ `f[jm ch f[la_ ncmmo_ fi mm_m i` nb_ `[]_ cm om_^ \s jl_*
`_l_h]_ ni^[s ch l_]ihmnlo]ncp_ mola_ls+ En jlipc^_m hin ihfs me ch i` aii^ ko[fcns
ch mo ``c] c_h n [giohnm) \on [fmi _hioab g[n_lc[f `il `ilg cha [h^ g i^_ffcha nb_
^[g[a_^ l_fc_ ` i` nb_ `[]_+ Pbcm g_nbi^) biq_p_l) b[m nb_ ^cm[^p[hn[a_ i` nb_
nl[hmjf[hn_^ mech jimm_mmcha [ ]ifiol [h^ n_rnol_ qbc]b cm [ fq [sm mig _qb[n
^c``_l_hn `lig nb_ h[nol[f me ch i` nb_ `[]_+ Pb_ no\_ `f[j) nb_l_`il_) ][h h_p_l
jlipc^_ [ `off mo\mncnon_ `il nb_ mech i` nb_ `[]_+ Pbcm ][h ihfs \_ ^ih_ \s c^_h nc*
][f) c+ _+ `[] c[ f mech+

Pi ]ip_l f[la_ ^_`_] nm i` mech) biq_p_l) c^_h nc][f g [n_lc[f ][hhin \_ om_^
_cnb_l \_][om_ nb_l_ cm hin mo ``c] c_h n i` cn [p[cf[\ f_ il \_][om_ i` jimmc\ f_ h_q
m][lm qbc]b ][hhin \_ jf[]_^ ch nb_ h[nol[f `i f^m i` nb_ `[]_ qb_h gil_ _rn_hmcp_
nl[hmjimcncihm [l_ j_l`ilg_^+ Pb_ om_ i` `[]c[ f mech cm) nb_l_`il_) ch^c][n_^ ihfs
ch mg [ff il g_^cog ^_`_]nm) _+ a+ ^ _`_] nm i` nb_ _s_fc^ m) nb_ himnlcfm) j[lnc[f fimm
i` nb_ ncj i` nb_ him_) nb_ h[m[f m_jnog) j[lnc[f ^ _`_]n i` nb_ fcj) nb_ ]b__e) _n]+
Eh nb_m_ ][m_m nb_ \_mn g_nbi^ jlip_^ ni \_ ih_ i` nb_ g i^c`c][ncihm i` nb_ Eh^c[h
`lihn[f `f[j [h^ i` nb_ Bl_h]b fi][ f nl[hmjimcncih) [fmi nb_ [haof[l il nb_ n_gji*
l[f `f[j [h^ `ch [ ffs nb_ On_ch*=\\x*Amnf[h^_l `f[j+ A[]b i` nb_m_ g_nbi^m) biq *
_p_l) ][h l[l_fs \_ om_^ ch [ ih_*mn[a_ j f[mnc] ij_l[ncih+ Pb_s l_kocl_ nl[hmji*
mcncih \s g_[hm i` [ j_^ c]f_ [h^ [^_ko[n_ fi][ f jl_j[l[ncih+ En cm a_h_l[ ffs l_*
]iah ct_^ nb[n nb_ honlcncih i` nb_ `f[jm cm _hmol_^ \s nb_ [``_l_hn [ln_ls [h^
_``_l_h n p_ch q cnbch nb_ j_^ c]f_ + Pb_ [onbil) biq_p_l) ]ihmc^_lm nb[n ch nb_ g[*
dilcns i` nb_m_ nl[hmjimcncihm honlcncih Em _hmol_^ hin ih fs \s nb_ mojjfs i` nb_
g[ch p_mm_ fm i` nb_ j_^ c]f_ ) \on nb[n nb_ jl_][jcff[ls [h^ ][j cff[ls msmn_g i` nb_
j_^ c]f_ jf[s [h cgjiln[hn j[ln ch nb_ \fii^ mojjfs i` nb_ `f[j+ Eh nb_ `[]_ nbcm
mojjfs cm m_]ol_^ \s [ j[lnc]of[lfs `[piol[\f_ f[s*ion i` nb_ p[m]of[l h_nqile+
Bil nb_m_ l_[mihm >olc[h l_d_]n_^ nb_ n_lg chifias i` Amm_l qbi ][ ffm [ `lihn[f
`f[j nb_ \ ci fia c][ f `f[j+ =]]il^cha ni >olc[h _p_ls `f[j qbc]b j_l`ilgm cnm l_*
]ihmnlo]ncp_ `oh]ncihm [h^ qbc]b l_g[chm pc[\f_ [`n_l nl[hmjimcncih) cm [ \cifi*
a c][ f `f[j hi g[nn_l qb_nb_l cnm j_^ c]f_ fc_ m ih nb_ [``_l_hn [ln_ls [m ch [h
[ln_lc[f `f[j il hin+ En cm q _ff ehiqh nb[n \s mocn[\f_ jl_j[l[ncih q cnb jl_fcg ch[ls
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]cl]of[l ch]cmcih [h^ gi\cfct[ncih i` nb_ nl[hmjf[hn_^ [l_[ i` me ch cn cm jimmc\f_
ni _hmol_ aii^ \fii^ mojjfs [h^ pc[\cfcns i` [hs nsj_ i` `f[j ]bim_h+

B[piol[\f_ ncmmo_ mnlo]nol_ [h^ nb_ lc]b h_nqile i` p_mm_ fm mojjfscha nb_
`f[j [l_ mcno[n_^ ch nb_ mo\]on[h_iom [h^ h_p_l ch nb_ ^_lg[f f[s_l+ Pb_ mech
`f[j cm) nb_l_`il_) nl[hmjf[hn_^ ih [ mo\]on[h_iom j_^c]f_) [h^ nb_ ][jcff[ls

EFDG@IF?6@DJ

2?<619

Aa_* -* Hgfck( KjgkcmjqYcgn( =mjaYf

h_nqile ch nb_ moj_l`c]c[ f f[s_l i` nb_ me ch cm []no[ffs i` m_]ih^[ls cgjiln[h]_
`il nb_ joljim_ i` _hmolcha nb_ pc[\cfcns i` nb_ nl[hmjf[hn_^ `f[j+ Sb_h nb_ `f[j
b[m ni \_ lin[n_^ \s gil_ nb[h 6- ^_al__m [h^ nb_ j_^ c]f_ mn[lnm ni [haof[n_ nb_
^[ha_l [lcm_m i` ]igjl_mmcih \s n_hmcih [h^ `il]c\f_ \_h^cha i` nb_ `clg l_*
g[chcha ]ihh_]ncih i` nb_ me ch q cnb cnm mollioh^cham+ Pb_ moj_l`c]c[f mech cm
i`n_h [h i\mn[]f_ ni nb_ ]igjf_n_ lin[ncih i` nb_ `f[j+ Khfs qb_h nb_ mech cm ]on
[ fiha nb_ qbif_ ]cl]og `_l_h]_ cm n_hmcih _[m_^ [h^ cn nb_h \_]ig_m jimmc\f_
ni lin[n_ nb_ `f[j ih cnm mo\]on[h_iom j_^ c]f_ \s gil_ nb[h 6- ^_al__m+ Pbcm
g_nbi^ cm) nb_l_`il_) g[chfs mocn[\f_ ch mq chacha [h Eh^c[h `f[j chni nb_ him_
il [ ]b__e `f[j chni [hinb_l jf[h_) _+ a+ chni nb_ jf[h_ i` nb_ himnlcf il nb_ mc^_
i` nb_ him_+ Pb_ _rj_lc_h]_ nb[n [ fi][ f me ch `f[j cm g[chfs mojjfc_^ \s cnm mo\*
]on[h_iom j_^ c]f_ [h^ nb[n ]igjf_n_ m_p_lcha i` cnm ]ihh_]ncih q cnb nb_ mol*
lioh^cha mech g[e_m [ f[la_l [haf_ i` lin[ncih jimmc\f_) b[m f_^ nb_ [onbil ni
g[e_ gil_ `l_ko_hn om_ i` f[la_ `f[jm i` `[] c[ f me ch ih [ mo\]on[h_oiom j_^ c]f_
[`n_l nb_ ]igjf_n_ m_p_lcha i` nb_ ]ihh_]ncih \_nq__h nb_ mech i` nb_ ^ihil [l_[+
Pbcm cm hin [ h_q c^_[+ Iihem `ilg_^ bcm Ücmf[h^ `f[já %.565& ni `cff [ ^_`_]n i`
nb_ _s_fc^ [`n_l ]igjf_n_ ^ cm]ihh_]ncih i` nb_ mech qcnb nb_ ^ihil [l_[ ch nbcm
q[s+ Llimeols[eipâm mech*go]im[ `f[j q cnb cnm mo\g_la_^ j_^ c]f_ cm i` nb_ m[g_
ilcach+ D_ om_m cn g[chfs ch ini* [h^ lbchijf[mnc] ij_l[ncihm) [h^ b[m nbom _p_h
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Aa_* .\* Aa_* .]*

Aa_* .( .]* MY\a[Yddq ]p lajhY l]\ ZYkYdgeY g^ l`] mhh]j dah j] k ak lYf l lg ajjY\ aY lagf * ?]^][l
[gn]j]\ af Y gf])klY_] gh]jYlagf Zq Y ^dYh gf kmZ[mlYf]gmk h]\a[d] jg lY l]\ Zq 2, \]_j]]k*

p

Aa_* /* Aa_* /Y*

mo ]]_mm`o ffs nl[hmjf[hn_^ nb_ \o]][f go]iom g_g\l[h_ ch mo\mncnoncha `il nb_
fimm i` nb_ fch cha i` nb_ himnlcfm+ >olc[hâm `f[j n[e_h `lig nb_ himif[\c[f `if^ ni
`ilg [ h_q [f[ h[mc ch [h msjbcfcnc] j[nc_hn cm [fmi [ nsj c][ f cmf[h^ `f[j %Bca+ .&+

D d d



!

Aa_* /?* Aa_* /[*

†

Aa_* /\* Aa_* /]*
Aa_* /( /Y* MY\a[Yddq ]p lajhY l]\ ZYkYdgeY g^ Y fgkljad hj]nagmkdq lj]Y l]\ o al` S)jYqk*
?]^][l [gn]j]\ Zq Y ^dYh gf kmZ[mlYf]gmk h]\a[d] lYc]f ^jge l`] fYkg dYZ aYd ^gd\ Yf\

ljYfkhgk]\ ^jge mf\]j l`] kc af Zja\_] Z]lo ]]f fgkljad Yf\ \gfgj kal]*

Pb_ [ln_lc[f `f[j \s Iihem*Amm_l q cnb cnm ^ cmm_]n_^ p[m]of[l j_^ c]f_ [fmi
i`n_h \_]ig _m [h cmf[h^ `f[j) mch ]_ cn l_g[chm pc[\f_ _p_h c` nb_ [ln_lc[f mojjfs
cm ^ _`ch cn_ fs chn_llojn_^ %Bca+ 1[) \&+

> J I > G P N D J I

Pb_ [onbil ]ihmc^_lm nb_ [^p[hn[a_m i` [ `f[j q cnb [ mo\g_la_^ j_^ c]f_ ni
\_ nb_ `i ffiq cha7

--.





.+ En g[e_m nl[hmjimcncih i` `f[jm jimmc\ f_ `lig [l_[m qbc]b ^i hin _hmol_
[ ^cl_]n [ln_lc[f mojjfs+

/+ En g[e_m jimmc\ f_ lin[ncih [h^ nl[hmjimcncih [`n_l ]igjf_n_ ^ cmm_]ncih i` nb_
mech q cnb cnm ^ihil [l_[ %`ca + /[) 0[&+

0+ En l_^o]_m nb_ l_mofncha m][lm \s [ffiq cha nb_g ni \_ jf[]_^ ch nb_ h[nol[f
`i f^m+ c

1+ En l_^o]_m nb_ hog\_l i` ij_l[ncihm ni nb_ gchcgog+
2+ En g[e_m jimmc\ f_ nb_ nl[hmjimcncih i` nb_ mech `f[j chni ][pcnc_m fs cha ch

^ c``_l_hn j f[h_m W_ +a + ch ^_`_] nm i` nb_ %chh_l& fch cha i` nb_ il\cn il nb_
p_mnc\of_ i` nb_ him_&+

3+ En j_lg cnm nb_ ]igjf_n_ monol_ i` nb_ ij_l[ncih qioh^ nb_l_\s l_^o]cha nb_
`ilg[ncih i` l_mc^o[f al[hof[ncihm+

O QII=NU

=m [ l_mofn i` b cm _rj_lc_h]_ [h^ nb_ _rj_lc_h]_ i` inb_l qile_lm nb_ [onbil
i` nb_ jl_m_hn j[j_l mbiqm nb[n nb_ honlcncih i` [ fi][ f me ch `f[j ch `[] c[ f mola_ls
cm hin _hmol_^ \s nb_ [``_l_hn [ln_ls [h^ _``_l_h n p_ch ihfs \on [fmi \s [h [gjf_
[ln_lc[f h_nqile ch nb_ mo\]on[h_iom f[s_l+ Pbcm _rj_lc_h]_ f_^ qile_lm i` nb_
?fchc] i` L f[mnc] Oola_ls [n >lhi ni om_ [ mech `f[j q cnb [ mo\]on[h_iom j_^ c]f_
q cnbion [h [``_l_hn nlohe [ln_ls gil_ `l_ko_hnfs [h^ q cnb [^p[hn[a_ ch nb_
l_j[cl i` mg [ff [h^ g_^cog mct_^ ^ _`_] nm ch `[] c[ f mola_ls+ Pb_ [onbil mo\*
m_ko_hnfs _rjf[chm nb_ [^p[hn[a_m i` nb_ `f[j q cnb [ mo\]on[h_iom j_^ c]f_ omcha
_r[gjf_m [h^ mnl_mm_m ch j[lnc]of[l nb_ c^_h nc][ f ]ifiol [h^ n_rnol_ i` nb_ nl[hm*
j f[hn_^ mech [h^ nb_ mech i` nb_ `[]_ [h^ nb_ jimmc\ cfcns i` gil_ ]igjf_n_ lin[ncih
[h^ nl[hm`_l chni [hinb_l jf[h_ \s ]ig jf_n_ m_j[l[ncih i` nb_ al[`n+ Pb_ g_nbi^
i` me ch `f[jm q cnb [ mo\]on[h_iom j_^ c]f_ [ fmi g [e_m cn jimmc\ f_ ni l_^o]_ gi*
^_ffcha ni [ gchcgog+ En cm [ g_nbi^ qbc]b `[ ] cfcn[ n_m nb_ fi][ fcm[ ncih i` nb_
l_mo fncha m][lm ch h[nol[f `i f^m i` nb_ `[]_) qbc]b cm hin q cnbion cgjiln[h]_ `lig
nb_ [_mnb_nc] jichn i` pc_q +

> \f > K /.D

Ef_j_I _g_DD_ h[ d ch k _ dci]Gsli> o [ DKOGG? D O EEKDGKEGDKD GFc_lo[PGD

>+ G q 2 Y i ] F

C Y g[CJ=YCCC [gô>O=]CCgjg gfZaOY ` g f m j Y Yh q jaap YkOghg=( Y k jg h Z [kg]\ [pYOZ]
YgFYYC=Y]p( ipg ffpYCf] cgc`gag H][pfgjg bag[a[qpY Z p fhqh je a be h Y gN][f]iC=Y]p[Y C]
pgbaZcg [pZgbage fhC=JHe]\ Yhp]hfC ` gp=gYYe]aa Z[`Za( `g ` NgjYpgaa [g[qbe[pgaa []pZag
fgbaFgY[Cgaa FEa]pYYpFC* Cg klg` fhCe jY] Z cba```c[ fEaY[pfY][FJC pfhqhjCC Z j * =hfg iY[pg
[ q[f]pJH fhfH]CY]p[Y fhf fYY[pCF] C]NgEaZaaaCp ` [h]YCCS fg hYYH]hq Y]ba]FOJ= EajYaY
FJYlCZaaa bag[Fqp [ `g`[cg` `k fg^dFgY[CJú FEa]pfYpFC 2]Y [pZgbagZgyy fhC=gYYe]ú Yhp]hCC*
C YY]] Ykpgh qFYYla=Y]p CY fhCH]hYp fh]fHqfb][p=Y Eag[FqpY [ `g`[cg` fY fg^dFJEFCJú Fba]p)
iYpFC ` fgYY]hFC=Y]p CY]CSCCCJ>OG JFhY[FC ` hm[qCFY f]h]H]faY]Hgf cgbc` [ cg+cZ` bae lY (
Y pYFk[] g\hYahY]p =CCHYCC] CY Zgkegkc`g[pZ baqijY]aa hgpYhfC ` aa]h]H]fl]CCY Z Yhq jq ag
fYg[Fg[pZ f h f `gba`ge fhl#)FhYe]Faaaa [g]_CC]CCY f]h]p]eY]HJjg qiY[ppY cgkc` [ `[pgY`Zae
p][pgp* H]pgY FJYlCJjg Eag[FqpY [ `gkc`g` `k fg^dFJEFCgú c7a ]p#aYpFF [fg[gJ[p=q]p OYaJF]
fgCCCl]CCag FJEaCi][p=Y HgY]EaChgkJF fg HFCCHqpY* C hf fgpge f kpgjg p]pgYY qYY]p[Y
EaqijY] hY[fgYg&C pZ =JNCCFYageC] fhf gf]hYhCC hqBaaZa fg ][p][pk]CCZap >F*pYYFYp baY f Y (
CSJ( > SJCFC Nh]CCC N>S]pCFC( C=EaY]O>C k] [Z p Y =YC>CHS*
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H_ f[g \_[o ^o p i cm ch [ a _ [o j x^ c]o f_ mio m *]o n[h x ^_ f[ `[ ]_

Q* F m Z w ò ] c

< dY ZYk] \] k]k h jghj]k ]phxja]f[]k ]l \] []dd] \]k Ym lj]k( -àYm l]m j Ykkm j] im] dY
fgm jjalm j] \m dYe Z]Ym \m ngakafY_] \Yfk dY [` ajmj_a] \] dY ^Y[] f à]kl hg af l Ykkm jx] im]
hYj -àY jlõ j] Yee xfYfl] ] l h Y j dY n]af] ]eexfYfl]( eYak \] eõe] hYj mf ja[`] jxk]Ym
Y jlx ja] d \] dY j]_ agf kgmk)[mlYffx]* >]ll] ]phxja]f[] \gffY jY akgf Y -à]ehdga] \m dYe )
Z]Ym \m ngakafY_] Ym hx\a[md] kgmk)[mlYfx e YfimYfl \] -àYjlõ j] YeexfYfl] hgmj [gmnjaj
d]k h ] lalk ]l d]k egq]fk \x^Ym lk \] lakkm \Yfk dY [` ajm j_ a] \] dY ^Y[] Y dY [dafaim] \] dY
[` ajmj_ a] h dYklaim] w =jfg*

G]k ]p]ehd]k \] -àYnYf lY_] \m dYeZ]Ym Ym hx\a[md] kgmk)[mlYfx na]fl \ à] lj] \x)
egfkljxk h Y j -àYm l]m j6 [à]kl km jlgm l -àa\]f lalx \] dY [gmd]mj ] l \] dY l]p lm j] \] dY h]Ym
]f ljYf k^] j Yn][ []dd] \] dY ^a_mj] \] eõe] im] dY ^Y[ adalx \] dY jg lY lagf ]l \m _dakk]e ]fl
Y -àYa\] \] -àaf l] jjmh lagf \] dY bgf[lagf \] dY h]Ym ]f ljYf k^] j Yn][ []dd] \] -àgja_af] im]
-àYm l]m j kgmda_f]* GY e xl`g\] \m dYeZ]Ym \m ngakafY_] Ym hx\a[md] kgmk)[mlYfx h]je ]l
]f exe] l]e hk YZYakk]j d] fgeZj] \]k eg\]ddY_]k Ym eafaeme* > ]kl mf] e xl`g\] ima
fgmk h]je ]l \] kalm ]j d]k [a[Y lja[]k ghxjY lg aj]k \Yfk d]k ja\]k f Y lm j] dd]k \] dY ^Y[](
[`gk] h]m fx_ da_]Yf l] \Yfk dY [` ajmj_a] ]kl`xlaim]*

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

R _lm]b c_\oha pih mo\eon[h a _ m n c_ fn_ h D [onf[jj_h cg C_mc]bn

Q* F m Z w ò ] c

<m^ Bjmf\ ngf ]a_]f]f @ j^Y` jmf_]f mf\ ngf @j^Y`jmf_]f Yf\]j]j <mlgj]f ^g d_]jl
\]6 <mlgj af k] af]j <jZ]al( \Ykk \a] @ jfY`jmf_ \]k dgcYd]f C YmldYhh]fk af \]j B]ka[`lk)
[` ajmj_a] f a[` l fmj \mj[` \a] rm^m`j]f\] N lYee Yjl]ja] ( kgf\]jf Ym[` \mj[` ]af j]a[`]k
B]^Ykkf]lr ae NmZ[mlak _]ka[`]jl o aj\* <m^ Bjmf\ \a]k]j @ j^Y`jmf_ Raj\ Yf \]j Pfa)
n]jk alY lkc daf ac ^laj h dYk lak[`] >`ajmj_a] af =jfg Z]a cd]af]f mf\ e all] d_ jgkk]f B]ka[`lk)
\]^]c l]f \]j C YmldYhh]f g`f] rm^m`j]f\] N lYeeYjl]ja] n]jo ]f\]l* <f CYf\ ngf =]a)
kh a]d]f ^aa`jl \]j <mlgj \a] Qgjraa_] \]k `Yhh]fk Yf mf\ Z]lgf l Z]kgf\]jk \a] D\]flalaal
mf\ O]plmj \]jk]dZ]f e al \]j B ]ka[`lk`Yml mf\ H\_da[`c]al ] af]j ngddcgee]f]f MglY)
lagf mf\ Q]jk[`a]Zmf_ af ]af] Yf\]j] @Z]f] \mj[` n\dda_] Pfl]jZj][`mf_ \]k n]jk[`gZ])
f]f C YmlYZk[`fall]k e al \]j @flfY`e ]kl]dd] * ?a] H]l`g\] \]k C YmldYhh]fk ]je g_da[`l
Ym[` \a] H g\]dda]jmf_kYfrY`d Ym^ ]af Hafaeme rm k]fc]f* @k -kl ]af] H]l`g\]( \a] ]af]
Z]kk]j] Q]jdY_]jmf_ \]j j] km dla] j]f\]f IYjZ]f af \a] fYlaajda[`]f C Yml^Ydl]f ]jeg_da[`l(
oYk nge Ykl`] lak[`]f N lYf\hmfcl f a[` l Z]\]mlmf_kdgk akl*

M @ A @ M @ I > @ N

-* G[l`ye) R+7 K]jkgfYd [geemfa[Ylagf*
.* G[t[hdc[h) R+ D+) ?ihp_lm_) F+ I+7 O`] Nmj_a[Yd O j]Yle ]fl g^ AY[aYd g^ Dfbmja]k( ../(

=Ydlaegj] -505*
/* L_íeipw) D+7 < jl]jaw df a cgîfy dYdgc n gZdaò]ba* óYk* Gxc* ò]k* 1-( -1,0( -50/*
0* Llimeol[eip) N* <*6 QgkklYfgnal]dfq] gh]jY[aa( VM][gfkljm[lan] Jh]jYlagfk% /3( Igng)

kaZ ajkc -503*
$?j* Q* F mZwò]c%6 =]jcgnY /0( =jfg -.( >r][`gkdgnYcaY
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>dafa[ g^ K dYkla[ Nmj_]jq( Pfan]jkalq =jfg $>r][`gkdgnYcaY%
? aj][lgj6 Kjg^* Q* FYj^yc( H* ?*

NALH=?AIAJP KB =J =QNE?HA
H* ë G @ N D I B @ M

=ff j f[mnc] mola_ihm qbi ^_p_fij_^ g_nbi^m `il nb_ l_jf[]_g _hn i` [olc]f_m
[al__ nb[n nb cm ij_l[ncih cm ih_ i ` nb_ gimn ^ c``c]o fn ch l_]ihmnlo]ncp_ mola_ls+
Pb_ ]igjfc][n_^ [h[nig c][f mb[j_ i` nb_ _[l [h^ nb_ j_]o fc[lcns i` cnm ncmmo_
g[e_ cn cg jimmc\f_ ni []b c_p_ [hsnbcha h_[l ni j_l`_]ncih ch nb_ l_j f[]_g _hn i`
[h [olc]f_+ = fnbioab `o ffs [q[l_ nb[n [ al[`n l_jf[]_g _hn cm \s hi g _[hm j_l`_]n
ch mb[j_) nb_ [onbil cm hin [h [^pi][n_ i` jlimnb_m_m [fnbioab nb_cl ko[fcns b[m
l_]_h nfs cgjlip_^ q cnb l_a[l^ ni `cr[ncih [m q _ff [m g[n_lc[f [h^ mb[j_+ En h__^m
ni \_ \ilh_ ch gch^ nb[n cn cm nlio\f_mig_ `il nb_ j[nc_hn ni b[p_ [ jlimnb_mcm [cf
b cm fc`_ ) ni \_ ]ihm]ciom i` q_[lcha [ `il_cah \i^s `il qbc]b l_[mihm b_ `ch[ ffs
l_`om_m ni om_ [h [lnc`c] c[ f [olc]f_ _p_h c` cn cm m[ ncm`[]nils `lig [h [_mnb_nc]
jichn i` pc_q + Pb_ [onbil) nb_l_`il_) ch []]il^[h]_ q cnb I[nb_qm) Ogcnb) L_íeipw
[h^ inb_lm) ]ihmc^_lm jlinb_m_m ni \_ ch^c][n_^ ih fs ch if^ j_ij f_ il [m [ n_g *
jil[ls mo\mncnon_ `il nb_ [olc]f_ [`n_l l_m_]ncih `il [ g[fcah[hn nogiol+

Eh sioha j_ijf_) j[lnc]o f[lfs ch g_h) \_][om_ nb_ ^_`_]n ][hhin \_ bc^^_h
\s b[cl) nb_ [onbil cm ^ _`ch cn_ fs ch `[piol i` l_]ihmnlo]ncp_ mola_ls+ Eh nb_ ?fchc]
i` L f[mnc] Oola_ls ch >lhi 002 j[nc_hnm q cnb p[lciom g[f`ilg[ncihm i` nb_ [olc]f_
b[p_ \__h ij_l[n_^ ih ch nb_ f[mn m_p_h s_[lm+ K` nb_ ni n[ f hog\_l 56 b[^ [ ^_`_]n
i` nb_ [olc]f_) 4. i` qbc]b q_l_ ]iha_h cn[f) .3 nl[og[nc] [h^ / [`n_l l_m_]ncih
i` [ nogiol+ O n[ ncmnc][ ffs ) nb_l_`il_) nb_ jl_p[f_h]_ i` ]iha_h cn[f ^_`_]nm) qbc]b
`ilg [\ion nbl__ ko[ln_lm i` nb_ nin[f) cm _pc^_hn+ Pb_m_ ^_`_] nm [l_ g imnfs j[lnc[f)
\on `l_ko_hnfs ]ig\ch_^ qcnb [nl_mc[ i` nb_ _rn_lh[f [o^cnils g_[nom [h^ inb_l
g [f`ilg [ncihm qbc]b i`n_h f_[^ ni m_p_l_ [msgg_nls i` nb_ `[]_+

N_jf[]_g_hn i` nb_ [olc]f_ cm mn[ln_^ [n nb_ [a_ i` mcr [`n_l nb_ `ilg[ncih
i` nb_ g_[nom+ Pbcm cm ^ih_ ch ]iij_l[ncih q cnb mj _] c[ fcmnm ch inc[nlc]m+ Pb_ `ch[f
mb[jcha i` nb_ [olc]f_ cm jimnjih_^ ni [^if_m]_h]_ qb_h nb_ ^cg _hmcihm i` nb_
`[ ]_ b[p_ \_]ig_ mn[\cfct_^+ Pb_ f[mn ij_l[ncih cm j_l`ilg_^ ih nb_ mioh^ [olc]f_
ch il^_l ni g[e_ cn msgg_nlc][f q cnb nb_ l_jf[]_g_hn+

Eh []kocl_^ ^_`_]nm) nii) mn_himcm i` nb_ g_[nom cm `ioh^ `l_ko_hnfs) [h^ cnm
q c^_h cha cm ]ihmc^_l_^ [m nb_ jlcg[ls n[me i` l_]ihmnlo]ncih+

Pbcm l_jiln ^_[fm q cnb nb_ l_jf[]_g _hn i` nb_ qbif_ [olc]f_ il cnm al_[n_l
j[ln+ En ^i_m hin g _hncih j[lnc[f ^ _`_] nm nb_ mg [ff _rn_hn i` qbc]b j_lg cnm
[ ]igj[l[ncp_fs _[ms ij_l[ncih \s nb_ nl[hmjimcncih i` ncmmo_ `lig nb_ h_cab*
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\iolbii^ il \s nb_ om_ i` ncmmo_ `lig nb_ inb_l [olc]f_) `l__ al[`nm `lig l_gin_
mcn_m ) _n]+

Pb_ l_jf[]_g _hn i` [h [olc]f_ cm [ jli\f_g nb_ mifoncih i` qbc]b chpifp_m
[ hog\_l i` ch^cpc^o[f n[mem+ Pb_ `clmn fc_ m ch m_]olcha _hioab mech8 h_rn nb_
]bic]_ i` g[n_lc[f `il nb_ me_f_nih ) [h^ `ch[ ffs nb_ g_nbi^ i` g i^_ffcha nb_
gil_ ^_n[cf_^ l_fc_` i` nb_ [olc]f_+

Aa_* d Y *

Bil i\n[chcha mech nqi \[mc][ ffs ^ c``_l_hn g_nbi^m [l_ l_]igg_h^_^+ Kh_
cm nb_ g_nbi^ i` Ccffc_m) l_]igg_h^_^ [h^ gi^c`c_^ \s g[hs inb_l [obilm) \s
qbc]b nb_ mech cm n[e_h `lig nb_ b[clf_mm l_acih \_bch^ nb_ [olc]f_+ >s nbcm
g_nbi^ mech cm i\n[ch_^ g[chfs \s [ fi][f nl[hmjimcncih [h^ nb_h mojjf_g_hn_^
\s [ `l__ mech al[`n+ En cm) biq_p_l) ^_j_h^_hn ih nb_ ch^cpc^o[f ^ cmn[h]_ \_nq__h
nb_ [olc]f_ [h^ nb_ b[clfch_+ Pbcm mbiln[a_ i` mech ch nb_ pc]chcns i` nb_ [olc]f_
b[m \__h jichn_^ ion \s g[hs [onbilm) [h^ nb_s nb_l_`il_ nls ni i\n[ch g[n_lc[f
\s [ ]sfch^lc][f j_^ c]f_ `f[j `lig [ l_gin_ mcn_+ Pbcm g_nbi^ i` Lc_l]_ acp_m
al_[n jimmc\ cfcnc_m `il gi^c`c][ncih) [h^) nb_l_`il_) `f[jm `lig nb_ h_]e) nb_ [lgm)
\l_[mn) _n]+ [l_ l_]igg_h^_^+

En g[s \_ [^gcnn_^ nb[n nb_ mech ch nb_ pc]chcns i` nb_ [olc]f_ \_[lm nb_
al_[n_mn l_m_g\f[h]_ ni nb[n i` [ hilg[f _[l) [fnbioab _p_h nbcm cm hin kocn_
j_l`_]n+ Pb_ [onbil ]ihmc^_lm [ ]iff[l*mb[j_^ no\of[l `f[j `lig nb_ h_]e gil_
mocn[\f_ nb[h [ `f[j j[l[ff_f ni nb_ ]iolm_ i` nb_ mn_lhi]f_c^ig[mnic^ gom]f_
\_][om_ i` nb_ mcn_ i` nb_ m_]ih^[ls m][l+ Eh sioha j[nc_hnm) j[lnc]of[lfs ch f[la_
]iha_h cn[f ^_`_]nm) nb_ [onbil ]ihmc^_lm [ ]sfch^lc][f `f[j `lig nb_ chh_l mol`[]_
i` nb_ [lg [m nb_ gimn mocn[\f_) \_][om_ cn a cp_m [gjf_ g[n_lc[f `il nl[hmjf[hn*
[ncih [h^ `[]cfcn[ n_m mo\m_ko_hn gi^_ffcha+
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=fnbioab nb_ ijchcih cm hin s_n oh[hcgiom [m ni nb_ ]bic]_ i` g[n_lc[f `il
nb_ nl[hmjf[hn[ncih i` mech) nb_ jl_m_hn ^ cm]ommcih cm `i]omm_^ ih nb_ jli\f_g
i` mo\mncnoncha nb_ me_f_nih i` nb_ _[l+ Pb_ g[n_lc[f `il l_ch`il]_g _hn i` nb_
mi`n j[lnm i` nb_ _[l ][h \_ lioabfs ]f[ mmc`c_^ chni nbl__ aliojm7 nb_ j[nc_hnâm iqh
][lncf[a_) inb_l ][lncf[a_ [h^ [lnc`c] c[ f g[n_lc[f+ =oni*][lncf[a_ cm nb_ g[n_lc[f
g imnfs om_^ [h^ l_]igg_h^_^ \s H_r_l) >olc[h) >iail[t) ?ihh_l) =^[gm [h^

Aa_* dZ * N[`]eYla[ \ jYo af_ g^ l`] e]l`g\ g^ ae h dYf lY lagf g^ l`] [Y jladY_] $ljYf kh dYf l%
kh dal af lg l`] k`Yh] g^ Y Q*

g[hs inb_lm+ En [ fmi b[m) biq_p_l) cnm ^ cm[^p[hn[a_m+ Eh mig _ j[nc_hnm cn cm
^ c``c]o fn ni i\n[ch [ j c_]_ i` ][lncf[a_ mo ``c] c_h nfs f[la_ ni j_lgcn nb_ _[ms
g i^_ffcha i` nb_ l_ fc_ ` i` nb_ [olc]f_+ >f[]e) L__l [h^ =o`lc]bn) nb_l_`il_) l_]ig *
g_h^_^ nb_ jl_*nl_[ng_hn i` nb_ ][lncf[a_ ch [ giof^ g[^_ ch nb_ mb[j_ i` nb_
[olc]f_ qb_l_ mg [ff j c_]_m i` ][lncf[a_ [l_ f_ `n ni b_[f ch oh^_l nb_ mech i` nb_
[\^ig_h il nb_ l_acih i` nb_ [olc]f_ cnm_ f`+ >s nbcm g_nbi^ cn cm jli\[\fs jimmc\ f_
ni `ilg [ mo ``c] c_h nfs f[la_ mb _ff `il nb_ [olc]f_ `lig [ ]igj[l[ncp_fs mg [ff j c_]_
i` ][lncf[a_+ D cmni fia c][ ffs ) biq_p_l) cn b[m \__h jlip_^ nb[n ][lncf[a_ h_p_l
ohcn_m \on bif^m nia_nb_l ihfs \s `c\liom ncmmo_ qbc]b oh^_lai_m f[ n_ mblche[a_)
nbom ][omcha q[ljcha i` nb_ nl[hmjf[hn+ Pbcm ]ihmc^_l[\fs mji cfm nb_ `ch[f l_mofn
i` nb_ ij_l[ncih qb_h ][lncf[a_ nl[hmjf[hnm [l_ om_^+ Pb_ [onbil b[m i\m_lp_^
q[ljcha _p_h ch g [mmcp_ ][lncf[a_ \fi]em [h^ nbcm ][hhin \_ jl_p_hn_^ _p_h \s
]b_g c][f nl_[ng_hn il \s f_[pcha nb_ ][lncf[a_ oh^_l nb_ [\^igch[f me ch `il
[ fiha j_lci^+

=m [h [fn_lh[ncp_) ][lncf[a_ `lig [hinb_l ch^cpc^o[f %big inl[hmj f[hn& cm
om_^+ Pbcm alioj g[chfs ]ih mcmnm i` ][lncf[a_ i` ][^[p_lm `lig nb_ ncmmo_ \[he+
Pbcm g[n_lc[f cm l_]igg_h^_^ \s L__l) Lc_l]_ [h^ inb_lm+ Pb_ [onbil) nii) b[m
om_^ nb cm g[n_lc[f ch g[hs j[nc_hnm+

C cffc_m `clmn om_^ ][lncf[a_ `lig nb_ j[nc_hnâm ginb_l ch .604) \on [`n_l _[lfs
_hnbomc[mg cn q[m jlip_^ nb[n _p_h nb cm g[n_lc[f oh^_lq_hn ]b[ha_m mo]b [m
mblche[a_ [h^ ^_m]_hn+
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Aa_* -[* Aa_* D\ *
Aa_* -[( \* K Yla]f l Y ^l] j gh]jYlagf *

D_n_linl[hmjf[hnm i` ][lncf[a_ q_l_ [fmi moaa_mn_^ `il om_ ch nb_ mb[jcha
i` [h [olc]f_+ Pb_ [onbil om_^ nb_ g _hcm]om `lig [ ][ f` ch [ hog\_l i` ][m_m)
\_][om_ cnm mb[j_ l_m_g\f_m nb[n i` [h [olc]f_+ Pb_ l_mofnm) biq_p_l) q_l_ hin
aii^8 nb_ g[n_lc[f cm nii mi`n) ^i_m hin e__j cnm mb[j_) [h^ $[`n_l [ ncg_ oh^_l*
ai_m l_miljncih il cm _fcg ch[n_^+

Pb_ f[mn jimmc\ cfcns `il nb_ `ilg[ncih i` [h [olc]f_ cm [h [ffinl[hmjf[hn+
R[lciom j f[mnc] g [n_lc[fm b[p_ \__h l_]igg_h^_^ [m \_cha mo ``c] c_h nfs `clg)
ch_ln [h^ _f[mnc] + =]]il^cha ni nb_ f[n_mn l_jilnm) biq_p_l) nb_m_ g[n_lc[fm [l_
l_mil\_^ il _fcg ch[n_^+ L f[mnc] g [n_lc[fm bcnb_lni om_^ ch g _^c]ch_ [l_ jli^o]_^
`il ch^omnlc[f joljim_m `il l_mcmn[h]_ ni ]illimcih [h^ b[p_ \__h n[e_h ip_l
chni g _^c]ch_ `il mig_ i` nb_cl ko[fcnc_m+ Khfs l_m_[l]b [h^ nb_ jli^o]ncih i`
[ mj_]c[ f mo\mn[h]_ `il om_ ch fcp cha ncmmo_ g[s) j_lb[jm) \lcha \_nn_l l_mofnm ch
nb_ `onol_+

Eh nb_ ?fchc] i` L f[mnc] Oola_ls ch >lhi kocn_ f[la_ [oni*[h^ biginl[hmjf[hnm
i ` ][lncf[a_ [l_ m_]ih^[lcfs cgjf[hn_^ chni nb_ mech nl[hmjf[hn+ Eh mj cn_ i` nbcm
nb_ [onbil b[m i\m_lp_^ q[ljcha [h^ ^_m]_h n i` nb_ qbif_ l_jf[]_^ j[ln [m nb_
g[ch ][om_ i` jiil f[n_ ij_l[ncih l_mofnm+ Pb_ mech ch nb_ pc]ch cns i` nb_ [olc]f_
cm p_ls `ch_) _[mcfs f_hanb_hm [h^) nb_l_`il_) ][hhin acp_ j_lg[h_hn mojjiln ni
nb_ l[nb_l b_[ps mo\mncnon_+ En cm _pc^_hn nb[n ]ihh_]ncih qcnb nb_ ][lncf[a_ i`
nb_ g_[nom [h^ inb_l h[nol[f [h]bil[a_m i` nb_ [olc]f_ [l_ f[]echa+

Pbcm fiim_h cha i` nb_ nl[hmjf[hn_^ j[lnm) qbc]b g[s \_]ig_ [ p_ls oh*
j f_[m[hn ]igjfc][ncih [fl_[^s [`n_l ih_ s_[l) b[m hin \__h mnl_mm_^ ch nb_ fcn_l[*
nol_ bcnb_lni+
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Aa_* .Y* Aa_* .Z*
Aa_* .Y* >gf_]falYd \]^][l g^ l`] ja_` l Ym ja[ d] g^ o`a[` gfdq Y ke Ydd jm\ ae ]f l j]e Yafk*
< lj]kaY g^ ]p l]jfYd Ym\algjq e]Ylmk* Ñ Aa_* .Z* OmZ]\ ^dYh ^jge l`] Yje km lm j]\

lg l` ] Ymja[d]*

Aa_* .[* Aa_* .\*

Aa_* .[( \* >gf\alagf Y^l] j j]h]Y l]\ eg\]ddaf_ Yf\ j] af ^gj[]e ]fl Zq [YjladY_] *

-.,



Aa_* /Y* Aa_* /Z*

Aa_* /Y( Z* KYjlaY d \]^][l g^ l`] Ymja[d] j]h dY[]\ Zq lmZ]\ ^dYh Yf\ Zq jaZ [YjladY_]*

Eh il^_l ni ]iohn_l[]n nbcm ^_p_fijg_hn [h^ ni `cr nb_ [olc]f_ j_lg[h_hnfs
nb_ [onbil moaa_mnm nb_ `i ffiq cha g_nbi^7 [`n_l lioab gi^_ffcha chni mb[j_ nb_
][lncf[a_ nl[hmjf[hn cm j[lnfs mj fcn chni [ R*mb[j_ %Bca+ f [ Ö^&+ Kh_ \l[h]b i`
nb_ R cm jf[]_^ oh^_l nb_ j_lcimncog i` nb_ n_gjil[f \ih_ [h^) nb_l_`il_) jlcil
ni nbcm cn cm ]on chni [ q _^a_ mb[j_ mi nb[n cn cm gil_ _[mcfs jomb_^ chni nb_
jl_j[l_^ j_lcimn[f ji]e_n+ Pb_ inb_l \l[h]b i` nb_ R nb_h []no[ffs `ilgm nb_

Aa_* 0Y* Aa_* 0Z*

Aa_* 0Y( Z* >gf_]falYd Yh dYkaY gj l`] Ymja[d] Yf\ Y lj]kaY g^ l`] ]p l]jfYd Ym\algjq e]Ylmk*
>gf\alagf Y^l] j ^]f]k ljY lagf Yf\ j][gfkljm[lagf g^ l`] e]Ylmk Yf\ Ymja[d] Zq Y ^dYh Yf\

[YjladY_]*
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me _f_nih i` nb_ [olc]f_+ Pb_ l_mofn cm [ moljlcmchafs `clg [h]bil[a_ qbc]b ^i_m
hin _p_h fiim_h Ö [h^ nb_ [olc]f_ ^i_m hin ^lij Ö [`n_l nb_ ^_p_fijg _hn i` nb_
]l[hci*[olc]of[l [haf_+

Pb_ [onbil ]ihmc^_lm nb[n nbcm g_nbi^ i` [^^cncih[f [h]bil[a_ i` nb_ [olc]f_
][lncf[a_ q cff ]ihnlc\on_ ni nb_ cgjlip_g_hn i` [olc]f_ l_jf[]_g _hnm [fnbioab
b_ cm `offs [q[l_ nb[n g[hs mbiln]ig cham mncff _r cmn qbc]b q cff b[p_ ni \_
_fcg ch[n_^+ Pb_ jbinial[jbm i` nbl__ j[nc_hnm) ch qbig nb_ mi`n j[lnm i` nb_
[olc]f_ q_l_ l_jf[]_^ \s [ ]sfch^lc][f `f[j al[`n [h^ nb_ me_f_nih \s nb_ g_nbi^
^_m]lc\_^ [\ip_) [l_ mbiqh %Bca+ /[Ö^8 0[8 1[) \&+

$ & " " # '
N_jf[]_g_hn i` [ ]ig jf_n_fs f[]e cha [olc]f_ cm mncff ih_ i` nb_ gimn ^ c``c]o fn

n[mem ch l_]ihmnlo]ncp_ mola_ls+ Pb_ jli\f_g ][h \_ mo\^cpc^_^ chni m_p_l[f n[mem+
Pb_ `clmn cm ni i\n[ch mo ``c] c_h n mech+ Pb_ mech `lig nb_ [l_[ mollioh^cha nb_
[olc]f_ cm []]il^cha ni Ccffc_m) gimn mcg cf[l+ En cm) biq_p_l) omo[ffs hin [p[cf[\ f_
ch mo ``c] c_h n [giohnm `il nb_ _hncl_ [olc]f_+ S_ ]ihmc^_l [ no\of[l nl[hmp_lm_ `f[j
ih nb_ h_]e gil_ mocn[\f_ nb[h [ `f[j lohhcha j[l[ff_f q cnb nb_ mn_lhi] f_ c^ i *
g[mnic^ g+ S_ ]ihmc^_l [ no\of[l `f[j `lig nb_ chh_l mc^ _ i` nb_ [lg ni \_ gimn
m[ ncm`[]nils + Pb_ m_]ih^ n[me) nb_ mo\mncnoncih i` nb_ me_f_nih i` nb_ [olc]f_) cm
nb_ mo\d_]n i` ]ihncho[f ^ cm]ommcihm+ S_ jl_`_l nb_ j[nc_hnm lc\ ][lncf[a_ ni bigi*
nl[hmjf[hnm [h^ ^i hin [jjlip_ i` b_n_li* [h^ [ffinl[hmj f[h nm+ S_ ]ihmc^_l nb_
]_hnl[f jli\f_g ni \_ nb_ [^_ko[n_ `cr[ncih i` nb_ ][lncf[achiom me _f_ nih mi nb[n
cn ^i_m hin oh^_lai ^_`ilg[ncih `lig cnm iqh q _cab n+ S_ `cr nb_ ][lncf[a_ mo\*
j_lcimn[ ffs omcha nb_ g_nbi^ ^_m]lc\_^ \s G[l`ce [h^ nbom []b c_p_ ]igjf_n_
`cr[ncih i` nb_ [olc]f_ ih qbc]b q_ mo\m_ko_hnfs j_l`ilg `ch_ gi^_ffcha+

> \f > K [ D

>imI_g_DD_ shgiD j[GK>DD\c
I+ E E E d c _ ] DD l _ j

=gkH]e]CC] f[m aC gjg Y]!!]F OY qme [e hYFJ=CCZa JOCJ>CO>C Yg >CS fg h F CC>Eaq
C Yf2g ba]] YYphq^dCCO]baZCZap Y Y Y Y f =J>[pYCJ=CO>EDZ CJC p f h q h jfC * DdhgåEa]Hq HJ:FCJ hYYY]baCOZ

f Y C][FJEaZFJ [g[pY=CZap kYraYC* j a ] h k Y f k Y f Y f Y >J>OJCO = fgbaqf]CCC kg[O YO gffg jg FJ EDC )
f][p=Y FJ%FCgjg H Yp]hCYbaY* Fg:FY =JFhqj qeCgú hYFJ=CCZa( [ g j b aY [ f g :FCEaC/q $Badda]k%
C=EaC]p[C C Yfzg ba]] f g pgF ]ú CY Cgf]q qeCJC hYFJ=CCZa( CJ = zgbaZmaCC>O=] ]Zsh[_m __ C]
p=YpY]O EP DC gzhYkgkYCCC =]]f qeCJC hYFJ=CCZa* NOJC P>EDC HH >CCOY]H 2gba]] f h f )
jg<CHH Ohq\fYOZaC Eag[Fqp( hY[fgEag:F]CCZaC f Y e]] = =C<> =ghgOCCFY C fh]XfgCCOY]H ] jg
Eag[Fqpq( hY[fgbaJC[]CCJHq fYhYbm a]E aZCJ ] jhqYCCJ)FbaagCCCCJ)[g[FJ=JC HZajYal]ú* >YHZaH fhC )
jgYCZaH HH >CCpY]H phqzfYpZ aú Eag[Fqp( =NCSHC > =Cqph]CC]f [pghgCZa f ba] f Y * = pghYY kY baY f Y

>J>SJCS = kYH]e]CCC [F]ba]pY qmaCJC hYFJ=CCZa( CSJ C=EaY]p[Y fh]baH]pgH fg[pgYCCJC <C>)
Fq[[CC* H H fh]YfgCCpY]H fhCH ]ffpZ [gN[p=]CCHC h]z]hCZaay p h Ye ( C>H jgHJphYf[f baYC pYp (
C gp=]hjY]H fhCH>C>CC] j]p]hg ) C Y bm agphYC [fmYC pYpg= * A baY=C YY k Y Y Y i Y ( f g CYe]Hq HC]CCF?(
>J>SJCS = pghge ]ú 8t%CF[YfCC ph Yf l]= g jg [F ]ba]pY pYF( COJ2H JC [gz[pk]CCZyH =>>JH C] g f q )
>F=ED>C = C C / C Z YYbaZC>Caf]H f ] k]ñghH ChJ=Yba[Y * H H fg baZ kq ]H [Y H>SJ<JH F YhXCF Y
C kYF h]f baY]H p h Ye [qzf]hCJ[pYbaZCJ C aag[pCjY]H fh]=J[pgbaCJC ñCF[YfCC qeCJC hYFJ=CCZa(

CY Fgpghgú =fg[ba]Y[p=CC fhgCN=JbaCp[C pgCFYY H gY]bafhg=FY*
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NvOQIv

H[ N x]ih mnlo ]ncih ^o L [p cfcih ^_ LK l_cff_

H* ë d ] k a f _ ] j

GY jx[gfkljm[lagf \m hYnadagf \] -àgj]add] h jxk]f l] mf \]k hdmk \ al^a[ ad]k hjgZdõe]k
\] dY jx[gfkljm[lagf ]f [`ajmj_ a] h dYklaim]* >] hjgZdxe] h]ml x lj] \anakx ]f im]dim]k)mfk
\]k hjgZdõe ]k hYjla] dk 6 G] hj]e a]j Ñ [à]kl \] _Y_f]j mf] imYf lalx km ^^akYf l] ]f e Ylaõj]
\] dY h]Ym* >]dd])[a( Ymp ]fnajgfk \] Dàgj]add] ( ]kl dY hdmk [gfn]fYZd] ö Yh jõk Badda]k
eYyk ]dd] e Yfim] ]f imYf lalx hgmj ^gje ]j lgm l d] hYnadagf \] Dàgj]add] * Igmk hjx^xjgfk
d] dYe Z]Ym lmZmdx ]f ^gje] \m [gd Ym dYeZ]Ym lmZmdx kl]jfg)[d]a\g)eYklg #a\a]f* G] hdmk
[gfn]fYZd] imYf\ w fg lj] Ynak( [à] k l d] dYeZ]Ym [qdaf\jaim] \] dY hYjla] af l] jf] \m ZjYk*
G] \]mpaõe] hjgZdxe]( dY jx[gfkljm[lagf \m kim]d] ll] \] Dàgj]add] ( j]kl] gmn]jl w \ak[mkkagf*

Igmk h jx^x jgfk d] [YjladY_] \] hjghj] [gl] w Dà̀ ge gljYfkh dYf l ] l j]hgmkkgfk -à̀ xlxjg)
ljYf kh dYf l ] l Y ddg ljYf kh dYf l* G] hjgZdxe] [Yj\ afYd hgmj fgmk( [à]kl dY ^apYlagf hYj^Y al]
\m kim] d] ll] Y^af imàad f] km[[õ\] hYk Y DN hga\k Y dY \x^gje Ylagf* Igmk ]f[jgfk d] [Y jla)
dY_] N dY e Yfaõj] kgmk)hxjagklYd] ö Yh jõk FYj^yc ] l hYj DN( fgmk YZgmlakkgfk w mf] ^apYlagf
hYj^Y al] \m hYnadagf \] Dàgj]add] im] fgmk hgmngfk hdmk lY j\ kgme ]llj] w \] ^afk eg\gd)
dY_]k*

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

Kblg om]b_f*A lm[nt

H* ë d ] k a f _ ] j

?]j @ jkYlr ]af]k lg lY d]f J`jemk[`]d\]^]cl]k _]`\jl Zak`]j mf l] j \a] k[`o a]ja_kl]f
M ]cgfkljmclagfkYm^_YZ]f* ?Yk KjgZd]e dYkkl ka[` af ]afa_] O]adYm^_YZ]f ]af l]ad]f * ?a]
] jk l] Z]jm` l af \]j B]oaffmf_ ngf _]fm_]f\]f CYmle]f_]f* IY[` Badda]k -kl \a] CYml
af \]j Pe_]Zmf_ \]j J`jemk[`]d Ye Y`f da[`kl]f ( ak l b]\g[` f a[` l af _]fm_]f\]j H]f_]
ro][ck =ad\mf_ ] af]j lg lY d]f J`jemk[`]d ngj`Yf\]f* Uo][ce\kka_]j ]jY[` l]f o aj \]f
lmZm da]jl]f F jY_]fdYhh]f Ye CYdk( Ydk \]f e al \]e I a[c]j hYjY d] dd n]jdYm^]f\]f CYml)
dYhh]f* <e ro][ce\kka_kl]f Z] ljY[` l]f o aj \]f ngf \]j Dff]fk]al] \]k <je]k ]flfge)
e]f]f lmZm dYj]f C YmldYhh]f* ?a] ro]al] <m^_YZ]( @ jkYlr \]k J `j]fkc]d]ll]k( ak l B]_]f)
klYf\ )] af]j \Ym]jf\]f ?akcmkkagf* Raj _]Z]f ngj \]e C ge gljYfkh dYf lYl \]j ]a_]f]f
M ahh]fcfgjh]d \]f Qgjrm_ mf\ n]jo ]j^]f \Yk C]l]jg) mf\ < ddg ljYfkh dYf lY l* <dk U]fljYa)
hjgZd]e Z]ljY[` l]f o aj ]af] ngddcgee]f] AapYlagf \]k F fgjh]dkc]d]ll]k( \Yk c]af]j
N[`o]j] mf\ o ]al]j]f ?]^gjeYlagf mf l]jda]_ l* Raj n]jYfc]jf fY[` FYj^ac \]f Ffgjh]d
kmZh]jagklYd mf\ ]jj] a[`]f Ym^ \a]k] R]ak] ]af] Ymk_]r]a[`f]l] AapYlagf \]j J`jemk[`]d(
Ym^ \]j o aj `]jfw[` ]af] ^]af] Hg\]dda]jmf_ ngjf]`e]f*
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< > O < > C D M P M B D < @ K G < N O D > < @ Ñ .( .( -52,

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

T*N=U @=I=CA PK PDA OGEJ KB PDA D=J@O
EJ LDUOE?E=JO

C* K @ ë F J Q ä

Pb_ ?fchc] i` L f[mnc] Oola_ls cm `l_ko_hnfs ]ihmofn_^ \s b_[fnb j_lmihh_f)
g [chfs jbsmc]c[hm) qbi b[p_ ]ihnl[]n_^ [ ]blihc] jli`_mmcih[f ^_lg[ncncm ih nb_cl
b[h^m `lig T*l[s il l[^cog cll[^c[ncih+ Blig nb_ pc_qjichn i` jliahimcm [h^
qilecha ][j[]cns nb_m_ ]b[ha_m [l_ i`n_h gil_ cgjiln[hn nb[h ]b[ha_m ch nb_
\fii^ [h^ nb_ a_h_l[f ]ih^cncih ][om_^ \s cih ctcha l[^c[ncih+

Pb_ ]blihc] me ch ^[g[a_ i` nb_ b[h^m `lig jlcg[ls l[^c[ncih cm _``_]n_^
\s mg[ff) l_j_[n_^ ^im_m qbc]b nb_g m_fp_m ^i hin _pie_ [hs cgg_^c[n_ l_[]ncih)
\on qbc]b [`n_l [ f[ n_h]s p[lscha ch f_hanb) f_[^ ni cll_p_lmc\f_ ]b[ha_m+ En b[m
\__h jlip_^ nb[n nb_ ^[cfs nif_l[n_^ ^im_ i` T*l[sm cm mi mg[ff nb[n cn qiof^ hin
\_ jimmc\ f_ ni om_ cn `il `foilim]ijs+ Pb_ h_]_mm[ls ^im_m om_^ [l_) nb_l_`il_)
[ fq [sm ^[ha_liom) j[lnc]of[lfs c` j_ij f_ qbi qile qcnb nb_g ^i hin b[p_ nb_
l_kocl_^ n_]bh c][ f ehiq f_^a_ [h^ nl[chcha [h^ ^i hin om_ [^_ko[n_ jlin_]ncih+

Pbcm me ch ^[g[a_ gomn \_ l_a[l^_^ [m l[nb_l m_lciom [h^ ^[ha_liom+ Pbcm
cm nb_ gil_ m_lciom mch ]_ ch .6 ][m_m) c+ _+ ch 1.") i` nb_ 13 b_[fnb qile_lm ij_*
l[n_^ ih [n nb_ ?fchc]) ]f_[l b cmni fia c][ f _pc^_h]_ i` g[fcah[hn ]b[ha_m q_l_
`ioh^ [n nb_ mcn_ i` ^[g[a_8 ch ./ ][m_m) c+ _+ ch /3") nb_ b cmni fia c][ f `ch^cham
q _l_ [mm_mm_^ [m jl_*][h]_limcm [h^ ihfs ch .2 ][m_m) c+ _+ 00") q_l_ hi mcahm
i ` g [fcah[h]s `ioh^ b cmni fia c][ ffs + = nn_hncih gomn \_ ^l[qh ni nbcm ^[ha_l i`
i]]oj[ncih[f ^[g[a_ _mj_]c[ ffs mch]_ `cp_ i` nb_ j[nc_hnm ij_l[n_^ ih [n nb_
?fchc] `il _rn_hmcp_ [h^ h_a f_]n_^ ]b[ha_m ih nb_cl b[h^m ^c_^ `lig ][l]chi*
g[niom g _n[mn[m_m ch nb_ fsgjb af[h^m [h^ foham+

K` nb_ 13 b_[fnb qile_lm nl_[n_^ [n nb_ ?fchc] ihfs `cp_ q_l_ T*l[s [mmcmn[hnm
[h^ [ff nb_ inb_lm q_l_ ^i]nilm+ Khfs ih_ i` nb_ ^i]nilm q[m [ mj_]c[ fcmn ch l[^ci*
fias) [ff nb_ inb_lm q_l_ mj _] c[ fcmnm qilecha qcnb T*l[sm7 nqi mnig[nifiacmnm)
ih_ j[_^c[nlc]c[h) ./ jbsmc]c[hm) g[chfs jh_ogifiacmnm) [h^ /1 mola_ihm+ Pb_m_
^[n[ ^c``_l `lig nb_ mn[ ncmnc]m i` Fclwm_e qb_l_ jh_ogifiacmnm jl_p[cf+ Pb_s
[nn_mn ni nb_ `[]n nb[n cn cm g[chfs mola_ihm) qbi ^o_ ni nb_ ]b[l[]n_l i` nb_cl
^[cfs qile) m__e nb_ [^pcm_ i` j f[mnc] mola_ihm+ @[cfs l_j_[n_^ [h^ jlinl[]n_^
m]lo\\cha i` b[h^m q cnb [ \lomb [h^ ^cmch `_]n[hnm [h^ fiha biolm i` qile ch
lo\\_l afip_m g[e_ nb_ ]ih^cncih i` nb_ [``_]n_^ mech qilm_ [h^ _[mcfs f_[^ ni
of]_l[ncih+ Pb_m_ p_ls j[ch`of of]_lm _h^[ha_l hin ihfs nb_ qilecha ][j[]cns
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i` nb_ mola_ih \on ]ihmncnon_ [ j_lg[h_hn nbl_[n i` ch `_]ncih + En cm i\pciom nb[n
[h ch `_]n_^ `i]om ih nb_ b[h^ i` [ mola_ih [fmi ]ihmncno n_m [ ^[ha_l ni nb_
ij_l[ncih qioh^+ D cmni fia c][ f `ch^cham jlip_ nb[n l_j_[n_^ g _]b[hc][f ^[g[a_
[h^ cllcn[ncih i` nb_ mech jl_pciomfs [``_]n_^ \s cll[^c[ncih f_[^m gil_ `l_ko_hnfs
[h^ _[lfc_l ch mola_ihm ni g [fcah[hn ^_a_h_l[ncih) nb[h ch inb_l g_^c][f
mj _] c[ fcmnm +

Eh nb_ g[dilcns i` j[nc_hnm nl_[n_^ [n nb_ ?fchc]) ]blihc] me ch ]b[ha_m i]]ol*
l_^ qcnbion [hs mcahm i` []on_ ^_lg[ncncm+ Pb_m_ ]b[ha_m q_l_ i\m_lp_^ q cnb
[ f[ n_h]s i` nqi s_[lm [n nb_ _[lfc_mn) gimn `l_ko_hnfs i` 2Ö5 s_[lm [h^ l[l_fs
i` .-Ö/- s_[lm+

Pb_ `clmn i\d_]ncp_ mcah m i` ^[g[a_ q_l_ g imnfs `ioh^ ch nb_ h[cfm+ Pb_s
mn[ln_^ ni \_]ig_ `l[s_^) `l[acf_) lioab ih nb_ mol`[]_) q cnb fiha cno^ ch[ f aliip_m
oj ni ]b[ha_m l_m_g\fcha ihs]bialsjbimcm q cnb `l_ko_hn mo\* [h^ j_lcohao[f
bsj_le_l[nimcm+ Eh nb_ mech nb_l_ q[m `clmn fcpc^ ^cm]ifiol[ncih `i ffiq _^ \s l_*
j_[n_^ lb[a[^_m) [nlijbs) ]b[ha_m ch jcag_hn[ncih) fi mm i` b[cl) g chon_ q[ln*fce_
`ilg[ncih [h^ bsj_le_l[nimcm+ Pb_ me ch \_][g_ afimms ) ^ls [h^ lioab+ Pbcm
mn[a_ omo[ffs f[mn_^ `il m_p_l[f s_[lm ohncf [ mg [ff moj_l`c]c[ f chdols a[p_ lcm_
ni l_j_[n_^ \l_[e^iqh [h^) `ch[ffs ) f_^ ni [ ]blihc] of]_l+ Pb_ ch cnc[ f n_h^_h]s
i` nb cm o f]_l ni b_[f al[^o[ffs ^_]l_[m_^ ) nb_ b_[ fcha ncg_ jlifiha_^) [h^ `ch[ ffs
nb_ o f]_l ^c^ hin b_[f [n [ff+ =`n_l [ ncg_ ch [ hog\_l i` j[nc_hnm j[ch`of j_lc*
[lnblcncm f_[^ cha ni ]ihnl[]nol_m i` nb_ ch n_ljb[f[ha[f dichnm ^_p_fij_^+ Eh gil_
m_p_l_ ][m_m nb_ \ih_m mbiq_^ mcah m i` imn_ijilimcm) mig _ncg _m _p_h g[lach[f
[\miljncih [h^ imn_i fsmcm +

Eh mola_ihm [h^ jbsmc] c[hm ij_l[n_^ ih [n nb_ ?fchc] nb_ mech ]b[ha_m q_l_
jl_^ig ch[hnfs `ioh^ ih nb_ ^ilmog i` nb_ b[h^m [h^ `cha_lm) j[lnc]of[lfs ih nb_
f[mn nqi jb[f[ha_m %][om_^ \s nb_ jl[]nc]_ i` `foilim]ijs) \lih]bial[jbs)
m_nncha i` `l[]nol_m oh^_l T*l[s) m_[l]bcha `il `il_cah \i^c_m) _ n] +& + Scnb ^_hn[f
mola_ihm nb_ gimn _rn_hmcp_ ]b[ha_m q_l_ `ioh^ ih nb_ pif[l [mj_]n i` nb_
m_]ih^ [h^ nbcl^ ^cacn %][om_^ \s nb_ jl[]nc]_ i` bif^cha nb_ T*l[s `cfg [a[chmn
nb_ fchao[f [mj_]n i` nb_ d[q & %Bca+ .) / &+ Pb_ nbog\ q[m [``_]n_^ jl_^ig ch[hnfs
ch T*l[s [mmcmn[h nm+ .

Pb_ j[nc_hnm ]igjf[ch i` ^lsh_mm) m][ fcha [h^ nb_ `ilg[ncih i` j[ch`of
lb[a[^_m i` nb_ mech) i` j[l[_mnb_mc[ [h^ j[chm ch nb_ `cha_lm) g [chfs [n hcabn)
i` l_j_[n_^ m_jnc] `cha_lm [h^ n_h^_l mo\*ohao[f bsj_le_l[nimcm) i` \_cha j[lnc*
]of[lfs m_hmcncp_ ni ]if^) mig _ncg _m i` fcg cn_^ gip_g_hnm ch nb_ dichnm f_[^cha
ni j_lg[h_hn ]ihnl[]nol_m+

Eh []]il^ q cnb Fclwm_e nb_ a_h_l[f ]ih^cncih [h^ nb_ \fii^ q_l_ `ioh^ ni \_
oh]b[ha_^ ch nb_m_ ]blihc] [ ``_]ncih m i` nb_ mech+ Khfs ch nbl__ j[nc_hnm nl_[n_^
[n nb_ ?fchc]) qbi b[^ \__h T*l[s [mmcmn[h nm `il [ fiha ncg_) ]iof^ g[le_^
]b[ha_m ch nb_ a_h_l[f ]ih^cncih \_ i\m_lp_^) `lig qbc]b ih_ i` nb_g ^c_^+

Oech ^[g[a_ [jj_[l_^ [`n_l qile q cnb l[^c[ncih i` p[lciom q[p_ f_hanb
%^ c[ahimnc] [h^ nb_l[j_onc] T*l[s) ch]fo^cha >o]esâm no\_&+

Pb_ g[dilcns i` j[nc_hnm b[^ \__h nl_[n_^ \s p[lciom g_nbi^m s_[lm \_`il_
nb_cl [^g cmmcih ni nb_ ?fchc]+ Iimn `l_ko_hnfs ichng _hnm q_l_ [jjfc_^ q cnb jli*
n_]ncp_) b_[fcha il [h[fa_nc] []ncih8 mig _ncg _m ]i[aof[ncih q cnb p[lscha mo]]_mm+
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I[hs i` nb_ j[nc_hnm niie f[la_ ^im_m i` pcn[g chm) bilgih_m) p[mi^cf[nilm [h^
`l_ko_hnfs [ fmi [hnc\cinc]m+

Eh nb_ al_[n g[dilcns i` j[nc_hnm [ ff jl_pciom nb_l[js b[^ \__h _``_] ncp_ ihfs
`il [ mbiln ncg_) fcnn f_ _ ``_] ncp _ il hin _``_] ncp _ [n [ff) [h^) nb_l_`il_) nb_s ^_]c^_^
ch `[piol i` l[^c][f molac][f nl_[ng_hn+

Aa_* -* S)jYq \YeY_] lg l` ] ngdYj Yj]Y g^ Aa_* .* >gf\alagf Y ^l] j ljYf kh dYf lY lagf
.f\ Yf\ /j\ ^af_]jk g^ l`] ja_` l `Yf\ af g^ kcaf aflg l`] ngdYj Y j]Y g^ l`] ^af_]jk
Y klge Ylgdg_akl* O`] af\]p ^af_]j ak k]) Yf\ l`] j]hY aj g^ l`] [gf ljY[ lm j] (

n]j]dq [gfljY[l]\ *

Pb_ jlch]cj f_ i` molac][f nl_[ng_hn fc_ m ch nb_ l_gip[f i` nb_ ^[g[a_^
ncmmo_ [h^ cnm l_jf[]_g_hn \s b_[fnbs ncmmo_+ Eh mg [ff [h^ ]ih`ch_^ `i]c) g[chfs
ch gchon_ \on j[ch`of bsj_le_l[nimcm [n [ mcn_ qb_l_ nb_ mollioh^cha mech cm kocn_
gi\cf_) _r]cmcih i` nb_ `i]om q cnb jlcg[ls monol_ cm \_nn_l nb[h ]i[aof[ncih+ Pb_
jimmc\ cfcnc_m i` _r]cmcih [h^ monol_ [l_) i` ]iolm_) l[nb_l fcg cn_^ ch nb_ `cha_lm+
Io]b gil_ i`n_h cn cm h_]_mm[ls ni l_jf[]_ nb_ ^[g[a_^ ncmmo_) c+ _+ nb_ mech)
\s mech nl[hmjf[hn_^ `lig [h oh^[g[a_^ mcn_+

Ar]cmcih `i ffiq _^ \s nl[hmjf[hn[ncih cm hin kocn_ [ h_q g_nbi^ ch nb_ nl_[n*
g_hn i` ]blihc] [ ``_]ncih m i` nb_ mech [`n_l cll[^c[ncih+ =]]il^cha ni H[alin [h^
Ocgih) ?b[lf_m = ff_h Liln_l l_]igg_h^_^ cn [fl_[^s 2- s_[lm [ai+ Pbcm g_nbi^
b[m [fl_[^s \__h om_^ `il [ fiha ncg_ ch nb_ Ahafcmb mj_[e cha ]iohnlc_m qbcf_
ch Bl[h]_ cn l_g[ch_^ ohehiqh+ Pb_l_ [l_ [fgimn hi l_`_l_h]_m ch nb_ fcn_l[nol_
ni nb_ l_mo fnm [h^ nb_ g_nbi^ i` nl_[ng_hn+ Khfs H[alin [h^ Ocgih0& l_jiln_^
ih `cp_ mo]]_mm`o f ij_l[n_^ ][m_m ch .622+
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Liln_l l_]igg_h^_^ l_jf[]_g _hn i` nb_ [ ``_]n_^ mech [`n_l _r]cmcih \s [
Pbc_lm]b al[`n [jjfc_^ ni nb_ ^_`_]n+ = fl_[^s ch .60/ >olc[h mo ]]_mm`o ffs ij_l[n_^
ih nb_ b[h^m i` [ qile_l `lig Fw]bsgip qbc]b q_l_ ^[g[a_^ \s l[^cog+ Blig
nb_ p_ls \_achhcha) biq_p_l) b_ om_^ [ `o ff*nb c]eh_mm me ch al[`n qbc]b acp_m
go]b \_nn_l l_mo fnm hin ihfs `lig [ ]img _nc] \on ]b c_ `fs `lig [ `oh]ncih[f jichn

i` pc_q nb[h nb_ nbch Pbc_lm]b al[`n+ Pb_ h_q ]ip_lcha ^i_m hin mblche [h^ cm
`clg [h^ l_mcmn[hn+ =`n_l mig_ q __em nb_ nl[hmjf[hn_^ mech \_]ig _m gi\cf_
[a[chmn nb_ oh^_lfscha ncmmo_) [h^ b[m) ih nb_ qbif_) `[l \_nn_l \ ci fia c][ f ko[fc*
nc_m nb[h i` [h _j cnb_fc[ f al[`n+

Pi^[s) cn ][h \_ m[c^ nb[n _r]cmcih [h^ `l__ me ch al[`ncha b[m m[p_^ g[hs
b[h^m) _p_h g[hs fcp_m i` b_[fnb qile_lm+ Ar]cmcih [h^ mech al[`ncha cm ch^c][n_^
ch [ff _rn_hmcp_ `i ] c i` ]blihc] T*l[s ^_lg[ncncm) ch e_l[ninc] jf[ko_m) ch [nlijbs
i` nb_ mech) ch ]blihc] of]_lm) [h^ [fmi ih nb_ _[lfs mn[a_m i` g[fcah[hn ^_a_h _*
l[ncih qbc]b) [m s_n) b[m hin chpifp_^ nb_ ^__j f[s_lm) j[lnc]of[lfs nb_ j_lcimn_og
[h^ nb_ \ih_+

Pb_ a_h_l[f ]ih^cncih i` nb_ j[nc_hn cm hin [ ``_]n_^ \s nb_ ij_l[ncih+ En ][h
omo[ffs \_ j_l`ilg_^ oh^_l fi][ f [h[_mnb_mc[ ) `l_ko_hnfs ch nb_ ion*j[nc_hnm
^_j[lng_hn+ =h ch]cmcih cm g[^_ lioh^ nb_ `i]om i` [ ``_]n_^ mech qbc]b cm nb_h
mb[p_^ i``) mi nb[n nb_ ^__j f[s_lm i` mo\]on[h_iom ncmmo_ [l_ jl_m_lp_^+ =`n_l
[hs iitcha `lig nb_ l[q mol`[]_ b[m \__h mnijj_^ nb_ ^_`_]n cm ]ip_l_^ \s [ `off*
nb c]eh_mm mech al[`n+

,

Aa_* /* <j]Y gf l`] af\]p ^af_]j e Yjc]\
^g j ]p[akagf7 gf l`] l` aj\ ^af_]j Y ^g[mk

g^ `qh]jc]jY lgkak*

Aa_* 0* ?]^][l gf l`] af\]p ^af_]j [g)
n]j]\ Zq ^j]] kc af _ jY ^ l7 ^g[mk g^
`qh]jc]jY lg kak gf l`] l` aj\ ^af_]j ]p)

[ak]\*
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Sb_l_ [ n_h^ih b[m \__h oh]ip_l_^ il [h chn_ljb[f[ha_[f dichn ij_h_^ cn
cm \_nn_l ni ]ip_l nbcm ^_`_]n \s [ j_^ c]f_ al[`n mqoha ch `lig nb_ mollioh^cha
me ch il [ h_cab\iolcha `cha_l jlipc^_^ cnm mech cm oh^[g[a_^ %mi*][ ff_^ ]limm
`cha_l `f[j &) [h^ nb_ m_]ih^[ls ^_`_]n) nb_h) \s [ `l__ me ch al[`n+ Pbcm h_]_mmcns )
biq_p_l) [lcm_m l[l_fs+ Eh ihfs nqi j[nc_hnm nl_[n_^ [n nb_ ?fchc] q[m cn h_]_mm[ls
ni om_ [ `f[j `lig nb_ mollioh^cha mech [h^ ch ih_ [h ij_h_^ chn_ljb[f[ha_[f
dichn q[m ]ip_l_^ \s [ jlcg[ls nbch j_^ c]f_ `f[j `lig nb_ [lg+ Eh [ff inb_l
j[nc_hnm `l__ mech al[`ncha mo``c]_^ + =m nb_ ^ihil mcn_ omo[ffs nb_ chh_l [l_[
i ` nb_ [lg i` nb_ m[g_ _rnl_g cns cm om_^) mch]_ _p_h [ l_f[ncp_fs f[la_ ^_`_]n
nb_l_ ][h \_ ]fim_^ \s jlcg[ls monol_ q cnb [ l_mofncha fch_[l m][l qbc]b cm ch*
]ihmj c]ciom [n nb[n mcn_+ Oo]]_mmcp_ _r]cmcihm i` mg [ff [l_[m [l_ jl_`_ll_^ ni nb_
ih_*mn[a_ l_gip[f i` f[la_l m_]ncihm+ Arj_lc_h]_ b[m mbiqh nb[n mech ]ip_lcha
gipcha j[lnm) c+ _+ dichnm i` `cha_lm) fiim_hm oj [`n_l [ ]_ln[ch ncg_ mi nb[n cn ^i_m
hin cgj_^_ `l__ gip_g_hn+

Pb_ mech nl[hmjf[hn gomn \_ monol_^ _r[]nfs ni nb_ _^a_m i` nb_ ^_`_]n qcnb
`ch_ mcfe il hsfih monol_m mi nb[n cn cm mnl_n]b_^ [h^ cnm qbif_ oh^_lmol`[]_) [n
nb _ m[g _ ncg_) cm ch ]ihn[]n q cnb nb_ \[m_ i` nb_ ^_`_]n+ Ji j_l`il[ncihm [l_
g[^_ ch nb_ mech al[`n+ Pb_ _h^m i` nb_ monol_m [l_ f_`n fiha %Bca+ 0) 1&+ Pb_
al[`n cm nb_h ]ip_l_^ \s `ch_ j_l`il[n_^ ]_ffijb[h_ il noff_ al[m qbc]b ][h \_
q _ ff g i^_ff_^ ni nb_ mol`[]_+ = nbc]e) mi`n _ f[mnc] f[s_l i` a[ot_ j[^m il [ a[ot_
mq[\ cm jf[]_^ ih nij [h^ nb_ monol_m nb_h ehinn_^ []limm mi nb[n nb_ a[ot_ j[^
[jj fc_m mfcab n jl_mmol_ bif^cha nb_ al[`n ni nb_ \[m_+ ?[l_ mbiof^ \_ n[e_h hin
ni [jjfs nii go]b jl_mmol_ %Bca+ 2&+ En cm h_]_mm[ls ni cggi\cfct_ nb_ ij_l[n_^
j[ln `il [\ion .- ^[sm+ Bcp_ il mcr ^[sm [`n_l ij_l[ncih nb_ monol_m fs cha ih nb_
a[ot_ [l_ ]on+ Acabn il n_h ^[sm [`n_l ij_l[ncih nb_ mq[\) qbc]b [jjfc_^ jl_mmol_
ni nb_ al[`n) cm l_gip_^ nia_nb_l q cnb nb_ g[lach[f monol_m+ E` _r[]nfs monol_^
[h^ jlij_lfs b_f^ ch jf[]_ nb_ nl[hmjf[hn omo[ffs n[e_m ]igjf_n_fs + =`n_l nb_
l_gip[f i` nb_ ^l_mmcha nb_ al[`n cm ]ip_l_^ \s @_lg[nif il [hinb_l mn_lcf_
jiq^_l `il m_p_l[f ^[sm+

Oig_ nqi il nbl__ q __em [`n_l nb_ ij_l[ncih nb_ mech g[s \_ f_`n oh]ip_l_^
[h^ hilg[ffs q[mb_^+ Iimn i` nb_ mola_ihm) qbi q_l_ ij_l[n_^ ih) q[mb_^ nb_
nl[hmjf[hn_^ mech qcnb [ `ch_ \lomb [h^ hih*cllcn[hn ^ cmch `_]n[hn [fl_[^s [`n_l
nbl__ ni `iol q __em+ Pb_ nl[hmjf[hn \_]ig _m m_hmcncp_ l_f[ncp_fs _[lfs [h^ nqi
il nbl__ gihnbm [`n_l ij_l[ncih cn ][h b[l^fs \_ ^cmnchaocmb_^ `lig nb_ mol*
lioh^cha mech+

Eh _[]b i` `iol j[nc_hnm ij_l[n_^ ih [n nb_ ?fchc] [h [``_]n_^ h[cf [h^
cnm \_^ q_l_ l_gip_^ [h^ [`n_l l_m_]ncih i` [ mg[ff j c_]_ i` \ih_ nb_ ^_`_]n
]ip_l_^ \s [ mech al[`n+ Pb_ l_mofnm q_l_ m[ncm`[]nils+

Eh mcr j[nc_hnm) qcnb ^__j [h^ _rn_hmcp_ ]b[ha_m qb_l_ nb_ jli]_mm b[^
j_h_nl[n_^ chni nb_ ^__j_l f[s_lm [h^ chpifp_^ nb_ j_lcimn_og [h^ nb_ \ih_
mbiq cha ]fch c][ f mcah m i` g[fcah[h]s) _r[lnc]of[ncih i` jb[f[ha_m [h^ ch [hinb_l
`iol [gjon[ncih i` [ qbif_ `cha_l b[^ ni \_ j_l`ilg_^+ Eh ih_ ][m_ nb_ _hncl_
b[h^ q[m [gjon_^+ Pbcm) biq_p_l) ^c^ hin jl_p_hn nb_ g[fcah[hn jli]_mm `lig
jlial_mmcha [h^ nb_ j[nc_hn ^c_^ `lig foha g _n[mn[m_m+ Eh nqi j[nc_hnm l_gin_
g _n[mn[m_m [jj_[l_^ nbl__ [h^ `iol s_[lm [`n_l [gjon[ncih i` ih_ `cha_l [fnbioab
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nb_ ij_l[ncih qioh^ b_[f_^ mg iinb fs [h^ hi fi][f l_]oll_h]_ i` nb_ jli]_mm
i]]oll_^+ =ff nb_ _r]cmcihm q_l_ ]ih`clg _^ b cmni fia c][ ffs [h^ [fmi \cijms i` nb_
g _n[mn[nc] nogiolm ch nb_ hi^of_m [h^ foha q[m ][llc_^ ion+

Pb_ g c]lim]ij c] jc]nol_ mbiqm ch`f[gg[nils ]b[ha_m ch nb_ ^_lg cm ]ig *
\ch_^ q cnb [nlijbs) f[n_l jlifc`_l[ncih q cnb gofncj f_ ]b[ha_m niq[l^m [e[hnbimcm
[h^ bsj_le_l[nimcm q cnb f_hanb_h cha i` nb_ ch n_lj[jcff[ls _j cnb_fc[ f ch^_hn[ncih

Aa_* 1* Rgmf\ gf l`] l` aj\ ^af_]j [dgk]\ Zq hjae Yjq km lm j] 7 _ jY ^ l gf af\]p ^af_ ] j c]h l
af h dY[] Zq Y koYZ o al` cfg ll]\ km lm j]k Y[jgkk al*

[n nb_ mcn_ i` q c^_h_^ ][jcff[lc_m) qb_l_ nblig\imcm [h^ `c\limcm i` nb_ q [ff ][h
`l_ko_hnfs \_ `ioh^+ Eh nb_ chn_l*]_ffo f[l mo\mn[h]_ i_^_g[ q cnb [ `c\lchic^
l_[]ncih [h^ fsgjbi]sn_ ch`cfnl[ncih ^_p_fijm+ Eh inb_l ][m_m mcah m i` jl_*
][h]_limcm q cnb jifsgiljbiom ]_ ffm [h^ hog_liom g cnim_m ch nb_ \[m[f f[s_lm ][h
\_ `ioh^ il mcah m i` [ `o ffs ^_p_fij_^ g [fcah[hn jlifc`_l[ncih ]ihmcmncha gimnfs
i` [ mj chi*]_ffo f[l ][l]chig[) ][h \_ ^_n_]n_^+ Eh nb_ j[nc_hnm ij_l[n_^ ih [n nb_
?fchc] nb_ j[nbifiacmn h_p_l `ioh^ m[l]ig[niom aliqnb) l_jiln_^ ih l[l_
i]][mcihm ch nb_ fcn_l[nol_) [m b[pcha \__h ^_lcp_^ `lig [h T*l[s of]_l+

Eh ]ih]fomcih cn cm h _]_mm[ls ni mn[ n_ nb[n ^[g[a_ ni nb_ me ch ][om_^ \s
T*l[sm ch b_[fnb qile_lm mbiof^ ni^[s \_ [pic^[\f_+ Eh if^_l qile_lm qbi i`n_h
n_mn_^ nb_ b[l^h_mm i` nb_ l[sm q cnb nb_cl iqh b[h^) nb_m_ ]b[ha_m g[s \_
l_a[l^_^ [m [ g[hc`_mn[ncih i` [h _[lfs cahil[h]_ [m ni nb_ _ ``_] n i` cll[^c[ncih
[h^ jlin_]ncih [a[chmn cn+ Eh sioha_l [h^ sioha qile_lm) biq_p_l) cn gomn \_
]ih^_gh_^ [m h_a fca_h]_ [h^ nl_mmj[mmcha [a[chmn m[ `_ns l_aof[ncihm+ =fnbioab
nb_ molac][f nl_[ng_hn i` T*l[s mech ^[g[a_ mbiqm jl_^ig ch[hnfs aii^ [h^
f[mncha l_mofnm) jl_p_hncih i` nb_ ^[g[a_ \s `il_mcabn [h^ jlij_l [m q _ff [m
]ihm]c_h nciom jlin_]ncih cm mn cff gil_ _``_]ncp_ +

-/,



N P H H < M T

Pb_ [onbil ^l[qm [nn_hncih ni nb_ m_lciomh_mm i` i]]oj[ncih[f mech ^[g[a_
ih nb_ b[h^m i` b_[fnb j_lmihh_f) j[lnc]of[lfs ^i]nilm+ Bilns*mcr j[nc_hnm nl_[n_^
[n nb_ ?fchc] i` L f[mnc] Oola_ls) Ll[ao_) [l_ l_jiln_^ ih) /1 i` qbig q_l_
mola_ihm qbim_ ^[cfs lionch_ i` qile ]igjlcmcha m]lo\\cha*oj [h^ nb_ jlifiha_^
q_[lcha i` lo\\_l a fip_m f_^ gil_ `l_ko_hnfs ni g[fcah[hn ^_a_h_l[ncih+ Eh nb_
ij_l[n_^ ][m_m nbcm q[m ]ih`clg_^ \s b cmni fias ch gil_ nb[h 1- |,i+ Bcp_ j[nc_hnm
q cnb h _a f_]n_^ f_mcih m ^c_^ `lig ][l]chig[niom g _n[mn[m_m+ Pb_ [onbil ^_m]lc\_m
nb_ g_nbi^ i` molac][f nl_[ng_hn7 _r]cmcih i` nb_ [ ``_]n_^ mech [h^ mo\m_ko_hn
l_jf[]_g _hn \s [ `l__ mech al[`n+ K]]oj[ncih[f ^[g[a_ ni b[h^m \s T*l[sm ch
^i]nilm g[s hiq \_ ]ihmc^_l_^ [m nb_ ion]ig_ i` h_a fca_h]_ qbc]b g[s \_ `[n[f+
Llij_l jl_p_hncp_ g_[mol_m [l_ l_]igg_h^_^+

= Zd = J f C

hi>j_mGcc_DD_ GKÑ D h [ j sh [ r m j [ m _ h j_Drl_DK>?GDI DOFcsm_DD_I

@* D ] e c g Z Y

= [ Z g [ e [gg\e]CCC Y k jg h gNhYe Y]j =CCHYCC] CY YYpeg] /CYa]Cf] fhgñ][[CJCYYZCgjg
fg=h]Yo]CCC c g ` [ ` CY hqfYp q H]behCC>FJjg f]h[JCYYY( =>Oh]iYagaGa]jg[Y fh]CHqe][pk]CCJ
q kh Y k] ú * ChC=]Y]CJ [gg2e]CC] g 02 fg[phYYY=maCp YChYp( ba]f]CCGap Z c b a ` ` ` c [ jmaY[pC)
f][Fgaa pfhqhpCC Z Ddh Y j] ( C/ Fgpghfp 2Za*pg .0 pfhqh jY ( q Fgpghkap fgk[]^dC]=CZaC [fg[gg
hY2gpZa [ HZapZ]H ` Ygbajgkh]H]CCZaH CJe]CC]H h]kCCJ=Zap f]haYpJF YY#aY[pqp% fhC=J^dCp
c YbagFYk][p=]CCJHq hYYhY[pYCCag( pgpghg] 2Zabag [h ] Y k CYmaCp gf]hChgkYCCZap fgYp=]hp[bl]CJ
e[pgbagpJH 2gp]]( ` Z e Z 0,"* DOYpZ NgbaZCZap [ YYfqe]CCZaHC CNH]f]CCYHC qH]hbag gp
H]pY[pYYJ= hYpY * J ff[YC [fg[gB pYhqhjC k][F gjg q[phYf]CCY fJ=h]p[Y]CCJC c g b c ` [ fg[Y])
YqageCH kYH]e]fY]H ]] f h Y fgHgef >=gNgYfgjg c g p [ ` g p g phYf[fbaYCpYpY* DDhgñ][[CJCYYZCg]
fg=h]p[Y]CC] hqp h]Cpj]CJ=>FCH g\baqi]CC>H :7 Z 7 a ` ]p[*Y Z fY[pgYe ]] =h]HC q =hYi]Y [Ea]Y)
[p=C]H C]g[pghgp[CJ[pC( pgpghYY HJ%p]p [pYpZ hgpg=gN* K]pgHjfYJ=Y` g [g^a*#a aJC>CC] fYYY] )
plYjlaCS fh]k]CSC=CZap H]hgfhfYpCaa*

NvOQIv

Hâ_h^igg [a_g _h n mol f[ j_[o ^_m g [ch m ]b _t f_ m g x^ _] ch m ][o mx
j[l f_ m l[sih m T

C* K ] í c g n w

GàYm l]m j \] [] l Y jla[ d] kgmda_f] -à]f\geeY_]e]fl hjg^]kkagf]d _jYn] kmj dY h]Ym
\]k e Yafk [`]r d]k k]jna[]k \]k `\halYmp( km jlgm l [`]r d]k ex\][afk* G] jYhhg jl ]kl ^Y al \]
imYjYf l])kap ]f\geeY_xk ljY alx k Y dY >dafaim] \] [`ajmj_a] h dYklaim] w KjY_m]* Nmj []k eY)
dY\]k( ad q YnYad n af_ l)imYlj] \]k [`ajmj_a]fk( [`]r d]kim]dk dY e Yfaõj] \m ljYnYad w dYnY_] \m
exe] im] dY fx[]kkalx \] hg jl] j w dY dgf_m] \]k _Yf lk ghxjY lg aj]k eõf] kgmn]fl Y dY
\x_xfxjY lagf eYda_fõ( dYim]dd] ^m l \Yfk hdmk \] imYjYf l] h gm j []f l kmj []k eYdY\]k
dx_Ydakx] hYj `aklgdg_a]* >afi \] []k e YdY\]k kgfl egjlk w [Ymk] \]k e xlYklYk]k \m [Yf[]j
^Ym l] \]k e mladY lagfk fx_da_x]k* GàYm l]m j \x[jal dY e Yfaõj] [` ajmj_ a[Yd] \ à]f d]n]j dY h]Ym
]f\geeY_x] ] l \] dY j]e hdY[]j w -àYa\] \] dY _j]^^] \] dY h]Ym lg lYd] * Gà]f\geeY_]e]fl
h jg^]kkagf]d \]k e Yafk [Ymk] h Yj d]k jYqgfk S [`]r d]k e x\][afk f à]kl Ym bgmj\ à̀ ma im]
d] jx km dlY l \] dY fx_da_]f[] ima h]m l \]n]faj ^YlYd] * G]k e xkmj]k hjxn]flan]k na]ff]fl ö õ lj]
j][geeYf\x]k h Y j -àYml]mj*
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D [o nm]b [^ caoha_h [h D[h^_h ^_l ã ltn_ ^ol]b N ih na _h mnl[b foha

C* K ] í c g n w

Df Caj]j H dll]admf_ e Y[`l \a] <mlgjaf Ym^ \a] R a[`la_c]al ngf h jg ^]kkagf]dd]f C Yml)
k[`Y\a_mf_]f `]de NYf alY lkh]jkgfYd( aaZ]jo a]_]f\ Z]a äjrl]f( Ym^e ]jckYe * @k o aj\ mZ]j
02 AYdd] Z]ja[` l]l( \a] Ym^ \]j Fdafac ^laj h dYk lak[`] >`ajmj_a] af KjY_ Z]`Yf\]dl omj\]f*
Qgf \]f =]`Yf\]dl]f o Yj]f .0 >`ajmj_]f( Z]a \]f]f \a] lY_ da[`] < jZ]alko]ak] e al R Yk[`]f
mf\ dYf_\Ym]jf\]e OjY_]f ngf Bmeea`Yf\k[`m`]f g ^l] jk rm ]af]e e Yda_f]f Mm[ck[`dY_
^m`jl( \]j Z]a mfk]j]f J h]ja]jl]f af e ]`j Y dk 0, " `ak lg dg_ ak[` Z]klY la_ l omj\]* 1 KYla]f l]f
e al n]jfY[` aYkka_ l]f Q ]j\f\]jmf_]f klY jZ]f Yf F j]Zke ]lYklYk]f* C ]jfw[` o aj\ \a] <jl
\]j [` ajmj_ ak[`]f =]k]ala_mf_ \]j _]k[`Y\ a_ l]f CYml e al fY[` ^g d_]f\]j ^j] a] j CYml)
ljYf kh dYf lY lag f Z]k[`ja]Z]f* Kjg^]kkagf]dd] N[`Y\a_mf_]f \]j C\f\] \mj[` Mgfl_]f)
k ljY` dmf_ Z]a ä jrl]f kaf\ \Yk @j_]Zfak ngf Pfngjka[`la_c]al( \a] k[` a[ckYdkk[`o ]j o ]j\]f
cYff* @k o aj\ ]af] ja[` la_] KjYn]flagf ]eh^g`d]f*

M @ A @ M @ I > @ N

-* Fclwm_e) H+7 DgfarYòfy rwù]f y $Dgfaraf_ MY\aYlagf%* Nlwl* r\jYn* fYc d* K jY`Y( -512*
.* Do\wó_e) R+7 af l` ] Zggc6 K dYkla[cw [` ajm j_ a] jmcq $K dYkla[ Nmj_]jq g^ l`] C Yf\%* Nlwl*

r\jYn* fYcd* K jY`Y( -512*
/* H[alin) A*( Ocgih) C+ ?+7 N]e* Cgh* $K Yjak% ( Qgdme] /-( -511*
0* N_dm_e) G+7 K]jkgfYd >geemfa[Ylagf*

$?g[* C* K]ícgnw%6 ëjgZwjgnY 1,( K jY`Y -.( >r][`gkdgnYcaY
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>dafa[ g^ K dYkla[ Nmj_]jq( Pfan]jkalq =jfg $>r][`gkdgnYcaY%
? aj][lgj6 Kjg^* Q* FYj^ac( H* ?*

?KJPNE>QPEKJ PK PDA LNK>HAI KB ?KRANEJC
ATPAJOERA OGEJ @ABA?PO

G* C < N H < I

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

Arn_hmcp_ ncmmo_ ^_`_]nm i]]ol ni^[s ni [h _p_l ch]l_[mcha _rn_hn [m m_ko_f[_
i` nl[``c]) ch^omnlc[f [h^ [alc]ofnol[f []]c^_hnm+ Pb_ l_j[cl i` nb_m_ ^_`_]nm cm
jimmc\ f_ ihfs \s g _[hm i` no\_ mech `f[jm chpifpcha [ f[la_ [giohn i` p[fo[\f_
me ch [h^ ][omcha ch]ihp_h c_h]_ ni nb_ j[nc_hn \inb [m l_a[l^m nb_ f_hanb i`
bimj cn[ fcm[ncih [h^ hog\_l i` ij_l[ncihm+

Pb_s [l_ ]ip_l_^ \s nb_ nl[hmjf[hn[ncih i` [ ^io\f_ `f[j no\_^ ch nb_
bsjia[mnlcog il \s nb_ nl[hm`_l i` [ mch a f_ `f[j qbc]b gomn ohomo[ffs \_ _r*
n_hmcp_+ Ar[gjf_m i` mo]b `f[jm [l_ nb_ ^ilm[f mech `f[j i` =][^_g c]c[h >olc[h)
nb_ nbil[]i*_j ca[mnlc] `f[j i` jli`+ S_\mn_l [h^ nb_ m][jofi*[\^ig ch[f `f[j om_^
\s Lli`+ G[l`ce+

=ff fiha `f[jm [``il^ kocn_ m[ ncm`[]nils [h^ p[fo[\f_ g[n_lc[f \on nb_s [l_
i`n_h fc[\f_ ni ]cl]of[nils ^cmnol\[h]_m l_mo fncha `lig nb_ ^cmnch]n ^cmjlijilncih
\_nq__h nb_ f_hanb [h^ nb_ qc^nb i` nb_ `f[j+

Pb_ j_lg[h_hn nbl_[n i` ]cl]of[nils ^cmnol\[h]_m ch nb_ gil_ ]igjfc][n_^
nl[hm`_lm i` fiha `f[jm chni ^_`_] nm ch nb_ fiq _l fcg\m f_[^m) nb_l_`il_) ni nb_
gil_ `l_ko_hn om_ i` l_fc[\ f_ i\fcko_ ^io\f_ `f[jm ch nb_ bsjia[mnlcog +

> < N @ C D N O J M D @ N

S_ om_^ nbcm g_nbi^ ch ih_ i` iol j[nc_hnm qbi [n nb_ [a_ i` 0 s_[lm
momn[ch_^ [ m_p_l_ chdols i` nb_ lcabn f_a+ =h _rn_hmcp_ ^_]iff_g _hn i` nb_ mech
i` nb_ qbif_ [hn_lcil mol`[]_ i` nb_ f_a [h^ [ j[lnc[f ^_`_]n i` `[]c_m [hn_lcil
nc\c[_ i]]oll_^ [m l_mofn i` \_cha ehi]e_^ ip_l \s [ ][l %Bca+ .&+ =`n_l nb_ []*
]c^_hn nb_ j[nc_hn q[m nl_[n_^ `il m_p_l[f gihnbm ch bimjcn[f nb_h \_cha ^ cm*
]b[la_^) q cnb al[hof[ncha mol`[]_m) ni ionj[nc_hn nl_[ng_hn qbc]b f[mn_^ `cp_
gihnbm+ =m `[l [m q_ ]iof^ `ch^ ion _j cnb_fct[ncih i` nb_ ^_`_]n \s g_[hm i` mech
al[`nm q[m hin [nn_gjn_^+

=`n_l b_[fcha [ nbc]e m][ll_^ \fi]e ^_p_fij_^ ih nb_ qbif_ [hn_lcil mol`[]_
i` nb_ f_a+ =n nb_ [a_ i` /- nb_ j[nc_hn g[^_ oj b_l gch^ ni oh^_lai [ j f[mnc]
ij_l[ncih [h^ q[m [^gcnn_^ ni iol ]fch c]+ Kh [^gcmmcih nb_l_ q[m [h [nlijbc]
[h^ _[mcfs pofh_l[\f_ m][l qcnb [h [l_[ i` [\ion 0.- mko[l_ ]_hncg _nl_m qbc]b
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chn_l`_l_^ q cnb q [fe cha [h^ jl_p_hn_^ ^ilmc`f_rcih i` nb_ `iin+ Pb_ _rn_hn i` nb_
^_`_]n [ ``_]n_^ nb_ [jj_[l[h]_ i` nb_ j[nc_hn [h^ f_^ ni nb_ ^_p_fij cha i` [h
ch`_lcilcns ]igjf_r ch [h inb_lq cm_ sioha [h^ aii^*fiie cha qig[h+

Kh Fofs .-) .623 [n ih_ ij_l[ncih q _ g[^_ nqi i\fcko_ `f[jm i` //T .- ]_h nc*
g_nl_m) ch nb_ bsjia[mnlcog + >_nq__h nb_ g _^c[f j _^ c]f_m [ f[la_ mech \lc^a_
q[m `ilg_^ ]limmcha nb_ fch _[ [f\[ %Bca+ /& nb_ m_]ih^[ls ^_`_]n q [m ]fim_^ \s

Bca+ .+

[ fch_[l monol_+ D _[fcha q[m oh_p_hn`of [h^ nb_ \fii^*mojjfs q[m aii^ `lig nb_
`clmn ^[s+

Pq_hns `cp_ ^[sm f[n_l q _ jli]__^_^ ni nl[hm`_l nb_ g_^c[f ]iggih j_^ c]f_
ih ni nb_ pif[l [h^ f[n_l[f mol`[]_ i` nb_ f_ `n `il_*[lg+ Bil l_[mihm i` m[ `_ns nb_
nl[hm`_l q[m j_l`ilg_^ mn_jq cm_ ch mo]b [ q[s nb[n nb_ fiq _l g[lach i` nb_
]iggih j_^ c]f_ \_nq__h nb_ nqi `f[jm q[m ]on i``) fc`n_^ ) [h^ nb_h cgjf[hn_^
chni nb_ `il_*[lg chni [ jl_j[l_^ q c^_fs ij_h \_^ ch nb_ `ilg i` [ ^cl_]n j_^ c]f_
`f[j+ S_ nbom ]l_[n_^ [ \li[^ mol`[]_ i` ]ihn[]n [h^ [n nb_ m[g_ ncg_ _hmol_^
nb_ mojjfs i` nb_ qbif_ ]_hnl[f j[ln \_nq__h nb_ `f[jm `lig nb_ ojj_l m_ag_hn)
qbc]b l_g[ch_^ ]ihh_]n_^ q cnb nb_ [\^igch[f q[ff+

Pq_fp_ ^[sm f[n_l q _ ]ig jf_n_fs m_j[l[n_^ nb_ ]_hnl[f j[ln nbom `ch cmb cha
nb_ nl[hm`_l i` \inb `f[jm ni nb_ `il_*[lg %Bca+ 0&+ Pb_ m_]ih^[ls ^_`_]n ch nb_
[\^igch[f q [ff q[m ]fim_^ _[mcfs qcnbion oh^o_ n_hmcih+

Pbl__ q __em f[n_l q _ q_l_ [\f_ ni ]on i`` \inb ojj_l j_^ c]f_m i` nb_ `f[jm
ch [ ih_*mn[a_ ij_l[ncih [h^ nl[hmjf[hn nb_g pc[ nb_ `il_[lg chni nb_ fiq _l fcg\+
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D_l_) nb_ j_^ c]f_m q_l_ cgjf[hn_^ `[l [j[ln) `il nb_ gimn j[ln chni b_[fnbs ncmmo_
[n nb_ jlircg[f [h^ ^cmn[f g[lach i` nb_ ^_`_]n ch nb_ f_a %Bca+ 1&+

Pb_ cgjf[hn_^ j_^ c]f_m b_[f_^ ch /. ^[sm+ En q[m nbom jimmc\f_ ni m_j[l[n_
nb_ ]iggih j_^ c]f_ `lig nb_ `il_*[lg oh^_l a_h_l[f [h[_mnb_mc[ [h^ nl[hm`_l
cn chni nb_ ]_hnl[f j[ln i` nb_ ^_`_]n [`n_l l_gipcha nb_ m][l ncmmo_ [h^ mol`[]_
f[s_l i` nb_ nc\c[+

Bca+ 0+

Pbl__ q __em [`n_l nbcm f[mn ij_l[ncih nb_ j[nc_hn q[m ^cm]b[la_^ [n nb_ mn[a_
i` [ lioab gi^_ffcha i` nb_ ]ip_lcha i` nb_ ^_`_]n %Bca+ 2&+

Pb_ ij_l[ncih q[m `chcmb_^ \s ^_`ch cncp_ g i^_ffcha ih_ s_[l f[n_l %Bca+ 3&+
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? D N > P N N D J I

Pb_ ]ip_lcha i` _rn_hmcp_ il ]cl]of[l ^_`_] nm i` nb_ fiq _l fcg\m b[m [fq [sm
]ihmncnon_^ [ ^ c``c]o fn jli\f_g \_][om_ i` nb_ al_[n [giohn i` p[fo[\f_ g[n_lc[f
h__^_^+ En cm `o ffs fia c][ f nb[n nqi no\_^ mech `f[j m ch nb_ bsjia[mnlcog q_l_
`clmn om_^ `il nb cm joljim_) nb_cl g _^c[f j _^ c]f_m \_cha m_]ih^[lcfs ]ihh_]n_^ \s
no\ofct[ncih+ Pbcm l_mo fn_^ ch [ p_ls fiha `f[j+ Diq_p_l) nb_ ]limm*]onncha i` nb_

Aa_* 0*

fch_[ [f\[ cm [ fq [sm ^[ha_liom) ^o_ h_]limcm i` nb_ g_^c[f j[ln+ Knb_l mcn_m i` nb_
\i^s q_l_ mioabn) nb_l_`il_) qbc]b qiof^ [``il^ [ mo ``c] c_h nfs fiha `f[j qcnb
f_ mm lcme+ =][^_g c]c[h >olc[h l_]igg_h^_^ [ ^ilm[f me ch `f[j `il nbcm joljim_
\_`il_ S_\mn_l+ H[n_l) S_\mn_l moaa_mn_^ nb_ om_ i` [ nbil[]i*_j ca[mnlc] `f[j
qbc]b g[^_ cn jimmc\ f_ ni nl[hm`_l [ mo ``c] c_h n [giohn i` ncmmo_ q cnb f_ mm lcme
nb[h qcnb g_nbi^m om_^ bcnb_lni+

>on q cnb ncg_ nb_ `clmn _hnbomc[mg `il nbcm g_nbi^ mfiq fs ^_]l_[m_^ \_][om_
nb_ `f[j ]ihmcmn_^ i` [\oh^[hn \on inb_lq cm_ hih*bigia_hiom g[n_lc[f `lig
p[lciom mcn_m i` nb_ \i^s %`lig nb_ [rcff[ ni nb_ alichY [h^ f_ `n [ m][l ih nb_
pcmc\ f_ j[lnm i` nb_ \i^s+ Bolnb_lgil_) nb_ m[ `_ns i` nb_ ij_l[ncih q[m hin
_hmol_^ q cnb l_a[l^ ni nb_ ]cl]of[ncih+

S_ ^_]c^_^ ni om_ [h i\fcko_ ^io\f_ [\^igch[f j_^ c]f_ `f[j `il ]ip_lcha nb_
_rn_hmcp_ f_a ^_`_]n) mch ]_ nbcm `ilg jimm_mm_^ [ aii^ \fii^*mojjfs j_lg cnncha
nb_ nl[hmjf[hn[ncih i` [ f[la_ [giohn i` aii^ mech qcnbion f_[pcha [ ^_`_]n
il [ mnlcecha m][l+
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Eh ]ihnl[^ cmnch]ncih ni nb_ cmif[n_^ ][m_m jo\fcmb_^ ch nb_ qilf^ fcn_l[nol_)
q _ m_ f_] n_^ nb_ g_^c[f j[ln i` nb_ ]iggih j_^ c]f_ \_nq__h \inb `f[jm `il nl[hm*
j f[hn[ncih ih nb_ `il_*[lg) qbcf_ inb_l [onbilm mn[ln nb_ nl[hm`_l \s cgjf[hncha
ih_ il \inb f[n_l[f j_^ c]f_m ih nb_ `il_*[lg %Al^xfsc) C cffc_m) _n] +&+

S_ ^c^ hin [nn_gjn nb_ no\ofct[ncih \_nq__h nb_ `f[jm mch]_ q_ q_l_ [q[l_
i` nb_ ]ihmc^_l[\f_ b[t[l^ i` h_]limcm ^o_ ni nb_ ]limmcha i` nb_ gc^fch_+

Aa_* 1* Aa_* 2*

Pb_ [^p[hn[a_ i` iol g_nbi^ cm nb[n q_ g[chn[ch nb_ f[n_l[f j_^c]f_m) qbc]b
b[p_ [ \_nn_l mojjfs) [h^ mn[ln \s nl[hm`_llcha nb_ g_^c[f j[ln [m [ ^cl_]n `f[j+
Pb_ \li[^) nq i*mn[a_ cgjf[hn[ncih i` nb_ g_^c[f j[ln ih nb_ `il_[lg _hmol_m
[ l[jc^ n[echa ip_l i` honlcncih [h^ jlipc^_m `il nb_ ]cl]of[ncih i` \inb `f[jm
`il nb_ _hncl_ f_hanb l_kocl_^ `il ]ip_lcha nb_ ^_`_]n+

Bil nb_m_ l_[mihm q_ ^i hin [al__ q cnb F[hpc_l qbi jo\fcmb_^ bcm iqh
jli]_^ol_ ch =hh[f_m ^_ ?bclolac_ jf[mncko_ .624) qb_l_) mn[lncha nb_ nl[hm*
jf[hn[ncih i` nb_ g_^c[f j[ln i` nb_ ^io\f_ `f[j ch [ mcg cf[l q[s) b_ j_l`ilg_^
cgjf[hn[ncih ih nb_ `il_*[lg ch [ ih_*mn[a_ ij_l[ncih qcnb [ p_ls h[lliq mol`[]_
i` ]ihn[]n ]ihmcmncha i` nb_ qc^nb i` nb_ ^cmn[f j[ln i` nb_ `il_*[lg ihfs+ Eh mo]b
[ ][m_ nb_ lcme cm jl[]nc][ffs nb_ m[g_ [m ch nb_ no\ofct[ncih i` nbcm j[ln+

@olcha nb_ mo\m_ko_hn nl[hm`_l i` nb_ `f[j ni nb_ m][ll_^ mol`[]_ q_ ][h
q c^_fs cgjf[hn il h_[lfs `o ffs oh`if^ \inb j_^ c]f_m chni nb_ b_[fnbs g[lachm i`
nb_ ^_`_]nm+ Pbom q_ [pic^ nb_ cgjf[hn[ncih i` nb_ g_^c[f j[ln chni nb_ p_ls
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gc^mn i` nb_ ^_`_]n ih [ jiil \[m_) qb_l_ nb_ ]ih^cncihm `il nb_ l_*_mn[\fcmbg _hn
i` nb_ ]cl]of[ncih [l_ mo\mn[hnc[ ffs qilm_) q cnb hi lcme i` ^_]l_[m_^ \fii^*mojjfs
il h_]limcm i` nb_ g _^c[f j[ln i` nb_ `f[j \lc^a_ qbc]b) [`n_l \_cha m_p_l_^) cm
mo^^_hfs `il]_^ ni n[e_ cnm mojjfs `lig nb_ j_^ c]f_m+

> J I > G P N D J I

Pb_ nl[hmjf[hn[ncih i` [\oh^[hn [h^ aii^ g[n_lc[f cm [ ^ c``c]o fn n[me l_*
koclcha [ jli]_^ol_ qbc]b cm [m m[ `_ [m jimmc\ f_ ][omcha nb_ f_[mn jimmc\ f_ ^cmnol*
\[h]_ ni nb_ j[nc_hn+ S_ om_^ [ ^io\f_ `f[j nl[hm`_ll_^ \s cnm g _^c[f ]ihh_]ncha
j[ln [h^ nb_ aii^ l_mofn ch nb_ ^_gihmnl[n_^ ][m_ f_^ ni iol omcha nbcm g_nbi^
ch [ nin[f i` `iol ][m_m) [ fq [sm q cnb nb_ m[g _ l_mofn+ =]]il^cha ni iol _rj_lc_h]_
nb_ m[ `_ns i` nb_ nl[hm`_l cm ^o_ ni nb_ `[]n nb[n nb_ `clmn nl[hm`_l i` nb_ g_^c[f
j[ln ni nb_ `il_*[lg cm ][llc_^ ion ch nb_ `ilg i` [ ^cl_]n `f[j ) c+ _+ [m [ nqi*mn[a_
ij_l[ncih+ Pb_ \fii^*mojjfs cm p_ls m[ncm`[]nils mch ]_ cn cm `_^ `lig \li[^ cg*
jf[hn[ncih mol`[]_m ch nb_ ]iolm_ i` nb_ qbif_ nl[hmjf[hn[ncih jli]_mm+

Pb_ [jjfc][ncih i` nbcm g_nbi^ i` nqi [\^igch[f `f[jm [jj_[lm ni l_^o]_ nb_
ncg _ i` bimj cn[ fct[ncih [h^ ^cg chcmb nb_ hog\_l i` ij_l[ncihm [m ]igj[l_^ qcnb
inb_l g_nbi^m i` me ch `f[j nl[hmjf[hn[ncih+

N P H H < M T

Pb_ [onbil l_]igg_h^m nb_ om_ i` [ ^io\f_ [\^ig ch[f no\_ `f[j `lig nb_
bsjia[mnlcog ni ]ip_l _rn_hmcp_ me ch ^_`_] nm ch nb_ fiq _l fcg\m+ Eh ]ihnl[*
^ cmnch]ncih ni inb_l g_nbi^m nb_ ij_l[ncih l_]igg_h^_^ \s nb_ [onbil _hmol_m
[h [^_ko[n_ mojjfs ni \inb `f[jm \s `clmn cgjf[hncha nb_ ]_hnl[f j[ln ch nb_ `il_*
[lg ch nb_ `ilg i` [ ^cl_]n `f[j q cnb \inb g _^c[f j _^ c]f_m `[l [j[ln+

Eh nb_ ]iolm_ i` nb_ mo\m_ko_hn cgjf[hn[ncih cn cm jimmc\ f_ ni j_l`ilg [ \li[^
cgjf[hn[ncih i` \inb `f[jm chni nb_ b_[fnbs ncmmo _ [n nb_ g[lach i` nb_ ^_`_]n+
Pb_ g_nbi^ ^_m]lc\_^ i` nqi [\^igch[f `f[jm) qbc]b b[m bcnb_lni \__h om_^
mo ]]_mm`o ffs ch `iol ][m_m) l_^o]_m nb_ hog\_l i` ij_l[ncihm [h^ nb_ ^ol[ncih
i` bimjcn[ fct[ncih+

> bc > K `f I

G mihji]s 0[c9j`;cPDD Gjshhbcr [_ï_GPK> GKFGD

ED* A Y [ e Y `

^ d b a Y Y Y F h ` aO C C g 2 e f h C C p k ] X a]F O J = O F Y C ] a a f Y C C E F C C S F J C ] le g [ O C p Y = p g h h ]F J H = C Yq ]O

f hC H = C C O= N=J C C J C FJ>JC > O ] N ] b DZ > fJ ^ dC h> = C J C g N ba Y > O C * D D h ] bP DJ X ] C C H C Y= OJ hJ H H ] p g Y

g N ] [ f ] Y C k Y ] O ( = J O 7 D Da # a a a ] g p Y h q j f p H ] p g YJ = ( p g h g e ] ] D f p Y H Y ] J 2 J C S [ p ] l a Y ] f S = H ( HSJ > F Y #a Y * # a Y

[ h ] Y C C Y Y Y [ p a ( [ J N = C H C H [ f f Y  C 71DH C CJS>FYHC C H f b a Y C O C h q ] p [ Y g i ] C Z e a ah J F g C Y f h [ Y )

f b a ] i Z ] = = a a Y ] f h Y H g j g Y g [ F q p Y *

Djh [[FcbD_ccg_õ h_j_][[G_ >KOIK[]h[ l[hjKG[[ DIh[[Dr[jD[ i2ibr ]r>òFc_î \ /Éi*
jimsdi rh[D\ D[ hj[[r [_k[$Gr[+ % &HcD][bbb I_ri[ [>sr ^jcil[DIr ]r]nc87]cc) [ s][_rKI hjD*
I>D>DD\cõ mi ]br hij rjD j[m[) ?DD[][_r bb]dci ihmj[jDD b ]iGj[g[_r ]jiG li]hoP[[cc[[gcD+
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NvOQIv

?ihnlc\oncih w f[ ko_mncih ^_ f[ ]ficmol_ ^_m al[h^m ^x`[onm ^_ f[ j_[o
G* C Y k e Y f

GàYm l]m j j][geeYf\] -à]ehdga] \] \]mp dYeZ]Ymp YZ\ge afYd]k ]f e ajgaj] hgmj
[gmnjaj d]k dY j_]k h]jl]k \] lakkmk dg[Ydakx]k kmj d]k bYeZ]k* >]ll] e Yfaõj] j][geeYf\x]
hYj -àYm l]m j Ykkmj] Ñ \a^^x jYf l w ö Ym lj] k e Yfdõj]k Ñ dY h]j^][ l] fgmjjalm j] \]k \]mp
dYeZ]Ymp w -àYa\] ö de h dYf lY lagf dYj_] kmj -àYnYfl)ZjYk ]f ^gje] \m dYeZ]Ym \jg al \] dY
hY jla] egq]ff] Yn][ d]k \]mp hx\a[md]k ex\aYmp*

<afka( mf] dYj_] ae hdYf lY lagf \]k \]mp dYeZ]Ymp \Yfk d] lakkm kYaf Ymp ]fnajgfk \m
\x^Y al \]n a]f l hgkkaZd]* GY e xl`g\] \]k \]mp lmZ]k YZ\ge afYd]k [alx] [a)\]kkmk( \gfl gf
k à]kl k]jna w _jYf\ km[[õk \xbw ljg ak ^gak \ae afm] d] fgeZj] \]k ghxjYlagfk ] l jY[[gmj[a]
d] l]e hk \] j`gkh alY dakY lagf *

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

>_cnl[a tog Lli\f_g ^_l @_]eoha alimm_l D[on^_`_en_h
G* C Y k e Y f

?]j Q ]j^Ykk]j ]e h^a]` dl \a] Q]jo]f\mf_ ]af]k \ghh]dl]f k[`jY_]f GYhh]fk Ymk \]j
CYml \]k Pfl]jZYm[`k rmj ?][cmf_ Ymk_]\]`f l]j B]o]Zk\]^]cl] Yf \]f mf l] j]f @plj])
e alYl]f * Ume Pfl]jk[`a]\ ngf Yf\]j]f H]l`g\]f _YjYf la] j l] \Yk nge Q]j^Ykk]j Z]k[`ja])
Z]f] Qgj_]`]f ]af] ]afo Yf\^j]a] @ jfY`jmf_ Z]a\]j GYhh]f \Y\mj[`( \Ykk rm]jkl \]j eall)
d]j] O]ad e al Z]a\]f e ]\aYd]f Nla]d]f k]` j Z j]al Ye Qgj\]jYje fY[` <jl ]af]k \ aj]c l]f
GYhh]fk ae h dYf la] jl oaj\*

=]d \]j o ]al]j]f JZ]jljY_mf_ akl ]af] Zj]al] De hdYf lYlagf Z]a\]j GYhh]f af \Yk _])
kmf\] B]o]Z] Yf \]f ? ]^]c ljYf\]jf eg_da[`* ?a] Z]k[`ja]Z]f] H]l`g\] \]j Z]a\]f <Z\g)
e afYddYhh]f ( \a] Z ak`]j \j]ae Yd e al @j^gd_ Yf_]o ]f\]l omj\]( n]jjaf_]jl \a] <frY`d \]j
@ af_ja^^] mf\ n]jcaajr l \a] ?Ym]j \]k F jYfc]f`YmkYm^]f l`Ydlk*

M @ A @ M @ I > @ N

-* S_\mn_l) F+ L+7 Nmj_* >daf* I* <e]j* -3 6-01 ( -5/3*
.* >olc[h) B+7 >Yk* Gxc* ò]k* 5, 6 5,-( -51-
/* G[l`ye) R+7 K]jkgfYd >geemfa[Ylagf*
0* L_íeipw) D+7 Mgr`d* >`aj* ./ 6 .1( -510*
1* Ccffc_m) D+) Icff[l^) @+ N+7 O`] Kjaf[ah d]k Yf\ <jl g^ KdYkla[ Nmj_]jq* Galld] =jgof -513*
2* F[hpc_l) D+7 <ff* >`aj* h dYkl* EE) 1 6 .41( -513*
3* B[le[í) H+7 óYk* Gxc* ò]k* 5, 6 5-2( -51-*

$?j* G* C Yke Yf%6 =]jcgnY /0( =jfg ) Fjwdgng Kgd]( >r][`gkdgnYcaY



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

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

OQNCANU EJ OPANEHEPU ?=QOA@ >U DULKOL=@E=O
A* = P M D < I

Is ]ihnlc\oncih cm \[m_^ ih nb_ _rj_lc_h]_ i` nb_ Qhcp_lmcns ^_j[lng_hn i`
L f[mnc] Oola_ls ch Ll[ao_ qb_l_) ip_l [ j_lci^ i` nbclns s_[lm) 125 ][m_m i`
bsjimj[^c[m q _l_ ij_l[n_^ ojih+

Pb_ ^ c``_l_hn `ilgm [l_ l_jl_m_hn_^ [m `i ffiq m7 nb_ af[h^ij_h cf_ 4/ %.2+4" &)
nb_ j_h cf_ /46 %3.+2&) nb_ j_hmi*m]lin[f [h^ m]lin[f 4- %.1+6" & [h^ nb_ j_lch_[f
04 %4+6" &+ Eh nb_ f[mn nqi aliojm nb_l_ q_l_ ./ jm_o^i*b_lg[jbli^cn_m [h^ nlo_
b_lg[jbli^cn_m qbc]b ][hhin [ fq [sm \_ ]f_[lfs ^cmnchaocmb_^+

Pb_ g cf^_mn `ilg i` bsjimj[^c[m) ch qbc]b nb_ ilc`c]_ i` nb_ ol_nbl[ cm
mcno[n_^ ch nb_ `olliq i` nb_ ]liqh) cm a_h_l[ ffs ]ihmc^_l_^ [m \_cha qcnbion
mcah c`c][h]_ [h^ hin ][ ffcha `il ij_l[ncp_ nl_[ng_hn) _r]_jn ch i]][mcih[ f ][m_m
i` mn_himcm i` nb_ ilc`c]_+ J _p_lnb_f_mm) q _ [l_ `l_ko_hnfs [me_^ \s [^ofn j[nc_hnm
ni l_g_^s mo]b ^_`_]nm+ Pb_s ]igjf[ch i` \_cha [mb[g_^ [h^ i` [pic^cha m_ro[f
chn_l]iolm_+ Pb_s `ch[ ffs \_]ig _ cgjin_hn+ Pb_ m[g _ g[s l_mofn `lig ij_l[ncihm
`il nlo_ bsjimj[^c[m i` [ bcab_l ^_al__ ch qbc]b [ ol_nbl[ cm ]l_[n_^ q cnb [h
ij_hcha ch nb_ `olliq+

Lf[mnc] jlifiha[ncih i` nb_ ol_nbl[ ch nb_ af[hm cm p_ls ^c``c]o fn+ O _rifiacmnm
i`n_h i\n[ch aii^ l_mo fnm \s jms]binb_l[js7 nb cm ][h \_ b_fj_^ \s j f[mnc] l_*
]ihmnlo]ncih i` nb _ jl_jo]_ `il qbc]b nb_ moljfom mech ih nb_ ^ilm[f mc^_ cm
om_^+ Pbcm oafs []]ogof[ncih i` me ch ih nb_ ^ilm[f mc^_ m__g m ni \_ ih_ i` nb_
g[ch ][om_m i` nb_ ch`_lcilcns ]igjf_r ch nb_m_ ch^cpc^o[fm+

Pb_ m_]ih^) l_f[ncp_fs l[l_ `ilg i` [hig[fs) cm bsjimj[^c[ mch_ bsjimj[^c[
%pcla[ j[fg [n[&+ Pb_ ol_nbl[ g[s ij_h ih nb_ nij i` nb_ a f[hm il ch nb_ `olliq+
En cm mbiln_h_^ mi nb[n ^olcha _l_]ncih nb_ j_h cm \_h^m g[echa chm_lncih cg*
jimmc\f_+ Pb_ `clmn ij_l[ncih ih nbcm [hig[fs ]ih mcmnm i` nl[hm`ilg cha cn chni
nb_ j_h cf_ `ilg i` bsjimj[^c[m+ Pb_l_ cm mig _ bsjijf[mc[ i` nb_ p_hnl[f j[ln
i` nb_ ]iljil[ ][p_lhim[ j_h cm nia_nb_l q cnb `c\liom bsj_lj f[mc[ [h^ fihacno^ch[f
n_hmcih i` nb_ me ch ih nb_ p_hnl[f mc^_+ Eh nlo_ bsjimj[^c[m nb_m_ j[nbifiac][f
]b[ha_m [l_ gil_ jlihioh]_^ ch gil_ m_p_l_ [hig[fc_m+ Eh jm_o^i*b_lg[jbli^c*
ncmg bsjij f[mnc] ]b[ha_m jl_p[cf [h^ ch nlo_ b_lg[jbli^cncmg nb_ ]b[l[]n_l [h^
mnlo]nol_ i` nb_ g_g\log cm nb[n i` [ ]fcnilcm+

Pb_ jimcncih i` nb_ ol_nbl[f ilc`c]_ ch nb_ g c^^f_ i` nb_ p_hnl[f mc^_ i` nb_
j_hcm l_^o]_m nb_ jiq_l i` `_]oh^[ncih) \_][om_ nb_ [\ip_*g_hncih_^ ]b[ha_m
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g[e_ cn cgjimmc\f_+ Eh nb_ _rnclj[n_^ j[lnm i` nb_ ]bil^[ nb_l_ [l_ mnliha f[s_lm
i` `c\liom ncmmo_ qbc]b ch mig_ ][m_m _p_h j_h_nl[n_ nb_ ][p_lhiom mo\mn[h]_+
Emif[n_^ `c\l_m i` ohmnlcj_^ gom]f_ [l_ i]][mcih[ ffs `ioh^ m][nn_l_^ \_nq__h
nb_ `c\l_m i` nb_ ]bil^[ [m q _ff [m mnliha*q[ff_^ \fii^ p_mm_fm +

Pb_ `clmn jli\f_g cm qb_h ni ]ill_]n nb_ ]olp[nol_ i` nb_ j_hcm+ Eh [ff ]ih *
a_h cn[ f ^ _`_] nm q_ n_h^ ni jimnjih_ ij_l[ncih ohncf nb_ ncmmo_m b[p_ l_[]b_^
mo]b ^_al__ i` ^_p_fijg _hn [m hin ni \_ _h^[ha_l_^ [h^ ^cmnol\_^ \s nb_ ij_l[*
ncih+ Pb[n cm a_h_l[ ffs ^olcha [h^ [`n_l nb_ `iolnb s_[l i` fc`_ + Pbcm cm kocn_
mo cn[\f_ `il nb_ f_mm_l `ilgm i` j_h cf_ bsjimj[^c[m+ Pb_ gil_ m_p_l_ nb_ `ilg
cm [h^ nb_ gil_ []]_hno[n_^ nb_ [jf[mc[) nb_ al_[n_l cm nb_ ^[ha_l ni nb_ ncmmo_m)
mi nb[n nb_ ij_l[ncih mbiof^ \_ mncff `olnb_l jimnjih_^+

Oig_ncg _m nb_ m_ri fia cmn ola_m nb[n [h _[lfs ij_l[ncih \_ j_l`ilg_^ \_][om_
b_ ]ihmc^_lm nb_ j_lmcmn_h]_ i` ]bil^[ bch^_lm nb_ ^_p_fijg_hn i` nb_ j_hcm+
Eh mo]b ][m_m i` h _]_mmcns q_ jli]__^ ch nbl__ il `iol mn[a_m q cnb chn_lp[fm i`
[ n f_[mn nbl__ gihnbm+ Pb_l_ cm hi ^io\n nb[n nb_ ]olp[nol_ i` nb_ j_h cm ch]l_[m_m
q cnb [^p[h]cha [a_) nb_ bsjijf[mnc] p_hnl[f j[lnm b[pcha [ l_^o]_^ ][j[]cns
`il aliqnb [m ]igj[l_^ qcnb nb_ ^ilm[f j[lnm+

Scnb [^ofnm nb_l_ cm nlio\f_ ch nb_ jimn*ij_l[ncp_ j_lci^) ][om_^ \s _l_]ncihm
qbc]b ][hhin [ fq [sm \_ mojjl_mm_^ _cnb_l \s bilgih[f il \s m_^[ncp_ nb_l[js+
D[_g[nig[m il _p_h ^cmlojncih i` monol_m [l_ ][om_^ [h^ [l_ `i ffiq _^ \s
m_]ih^[ls m][llcha [h^ l_f[jm_ i` nb_ ]olp[nol_+ S_ b[^ ni l_*ij_l[n_ ih 2- |,i
i` nb_m_ ][m_m+

En cm p_ls cgjiln[hn ch nb_ ij_l[ncih ni cmi f[n_ nb_ ol_nbl[ [m `[l [m h_]_mm[ls
[h^ ni mb c`n cnm ilc`c]_ jlircg[ffs) nbom ch]l_[mcha nb_ ^_al__ i` nb_ [hig[fs+
S_ l_m_]n nb_ g_^c[h mnlcj i` nbch ]ip_lcha*p_mnca_ i` ol_nbl[f go]iom g_g\l[h_
[h^ p_ls ][l_`o ffs _r]cm_ nb_ `c\liom ncmmo_ mcno[n_^ ch nb_ `olliq \_nq__h
nb_ ]iljil[ ][p_lhim[+

Pb_ n_hmcih i` nb_ \il^_lm i` nb_ mech ch]cmcih qbc]b [l_ l_f[ncp_fs mbiln
q cff \_ l_fc_p_^ \s [fn_lh[ncha i\fcko_ ch]cmcihm+ Pbom) q_^a_*mb[j_^ mech `f[jm
[l_ jl_j[l_^ qbc]b) ch nb_ mnl_n]b cha i` nb_ j_hcm) ch n_l]b[ha_ nb_cl jimcncih)
_[]b mfcjj cha chni nb_ ]f_`n ch nb_ ijjimcn_ mc^_+ Pb_ l_mofncha m][l cm m[q*mb[j_^
[h^ m_]ih^[ls m][l ]ihnl[]ncih ][hhin ^_p_fij+ Sb_h nb_l_ cm p_ls fcnnf_ mech
]ip_lcha q_ ][lls nb_ mc^_ ch]cmcihm [m `[l [m nb_ jl_jo]_ mi nb[n al_[n `f[jm i`
me ch ][h \_ mb c`n_^ p_hnl[ffs +

Pb_ m_]ih^ mn[a_ i` nl_[ng_hn ]ihmcmnm ch nb_ `ilg[ncih i` nb_ [\m_hn j[ln
i ` nb_ ol_nbl[+ S_ j_l`ilg nbcm [n nb_ [a_ i` mcr s_[lm [n nb_ _[lfc_mn) jlipc^_^
nb_ j_hcm cm mo ``c] c_h nfs ^_p_fij_^+

S_ jl_`_l nb_ K g \ l x ^ [ h h _ ij_l[ncih `il ][m_m qb_l_ nb_ ilc`c]_ i`
nb_ ol_nbl[ cm [n nb_ gimn ih nb_ ^cpc^cha fch_ \_nq__h nb_ g c^^f_ [h^ nb_ ^cmn[f
nbcl^ i` nb_ j_hcm+ Eh nbcm q[s nb_ b[cl*\_[lcha mech i` nb_ \[m_ i` nb_ j_hcm cm
hin ch]fo^_^ ch nb_ h_q ol_nbl[+

Scnb nb_ j_hi*m]lin[f [h^ j_lch_[f `ilgm q_ om_ nb_ J i p x * F i m m _ l [ h ^
g_nbi^ qbc]b l_mofnm ch 42 " i` jlcg[ls b_[fcham+ Pb_ jimn_lcil j[ln i` nb_
ol_nbl[ ch nb_ m]lin[f [h^ j_lch_[f `ilgm cm \ocfn \s monolcha nia_nb_l nb_ nqi

-0-



b[fp_m i` nb_ m]linog + S_ l[l_fs [jjfs nb_ @ _ h c m * > l i q h _ g_nbi^ \_][om_
nb_ me ch*]ip_lcha `lig nb_ jl_]_^cha ij_l[ncih cm hin [^_ko[n_ [h^ gcabn ch *
]fo^_ b[cl*\_[lcha j[jcff[_+

Bil nb_ `ch[f mn_j ) nb_ dichcha i` nb_ jlcg cncp_ [h^ nb_ h_q fs \ocfn ol_nbl[)
q _ [^ijn_^ nb_ @ _ h c m * > l i q h _ jlch]cj f_ [h^ q_ b[^ aii^ l_mo fnm q cnb
cn _p_h qcnbion j_lch_[f ]smnimnig s+ Pb_ monol_ i` R_dp[fe[ * B[le[í %mo\*
]on[h_iom monol_ `cr_^ ih [h _f[mnc] q cl_*[jjfc[h]_ .624& _ ``_] ncp _ fs l_^o]_m
nb_ `ilg[ncih i` `cmno f[_+

Pb_ [h[nig c][f l_mo fnm [l_ m[ncm`[]nils + S_ b[^ 42 " i` b_[fcha qbc]b
l_mofn_^ ch [\cfcns ni g c]nol[n_ [m [ g[f_+ =m `[l [m nb_ jligincih i` `_]oh^cns
cm ]ih]_lh_^ nb_ l_mo fnm [l_ go]b f_mm `[piol[\f_ q cnb m_p_l_ ^_al__m i` nb_
[hig[fs+ Pb_ \ ci fia c][ f p[fo_ i` nb_ m_ro[f af[h^m cm omo[ffs jiil [h^ nb_
]ihmnlo]n_^ j_h cm nii mg [ff g[chfs q cnb nb_ jm_o^i*b_lg[jbli^cn_ [h^ b_lg[*
jbli^cn_ `ilgm+ Eh nb_ `_q ][m_m i` m_r [fn_l[ncih q_ h_p_l b[^ jlii` i`
_mn[\ fcmb_^ jli]l_[ncp_ ][j[]cns+

O Q II = N U

Pb_ [onbil mo\gcnm [ ]igjl_b_hmcp_ molp_s i` nb_ _rj_lc_h]_ q cnb 13-
j[nc_hnm ij_l[n_^ ih `il bsjimj[^c[m [n nb_ ?fchc] i` L f[mnc] Oola_ls ch Ll[ao_
oj ni .624+ D_ acp_m nb_ j_l]_hn[a_ i` [h^ ^_m]lc\_m nb_ p[lciom nsj_m i`
ol_nbl[f ]f_`nm + D_ j[sm [nn_hncih ni nb_ l[l_ [hig[fs i` bsjimj[^c[m q cnbion
bsjimj[^c[m %pcla[ j[fg[n[& [h^ ^_m]lc\_m nb_ ^ c``_l_h]_ \_nq__h l_[f bsji*
mj[^c[m [h^ jm_o^i*b_lg[jbli^cmg + D_ _gjb[mcm_m nb_ h _]_mmcns `il nb_ _[lfs
`l__cha [h^ mnl[cab n_h cha i` nb_ \_hn j_hcm+ D_ [fmi l_`_lm ni ]iij_l[ncih \_nq__h
nb_ mola_ih [h^ nb_ m_ri fia cmn [h^ ni nb_ ch^c][ncih i` ij_l[ncih q cnb l_a[l^
ni [a_ [m q _ff [m ni p[lciom nsj_m i` ij_l[ncihm %Kg\lx^[h_) @_hcm*>liqh) Jipx*
Fimm_l[h^&+ Pb_ [h[nig c][f l_mo fnm [l_ m[ncm`[]nils ch ij_l[ncihm j_l`ilg_^
[]]il^cha ni jl_m_hn g_nbi^m+ H_mm m[ncm`[]nils [l_ l_mo fnm q cnb l_a[l^ ni nb_
][j[]cns `il chn_l]iolm_) j[lnc]of[lfs ch m_p_l_ `ilgm i` bsjimj[^c[m+

> \f > K = HE

ThjsjlDD ]r_jDFcnDK?PD hjh lhhi]h[`fDD
8:* @ q h C Y C

<=OJK fhC=JNCO CYjbaCCCZaú gôYgh gfZapY FEDCCCFC jmaY[OajY][FJC p Y h q h jm f = Ddh Y j] (
jY ] 2CEDJ Yg -513 j * gf]hfhg=/Cg 02, 2gbaZCZap [ jC fg[fYYf] aa* <=OJK gfC>ZakY]p gpY]YZCZa]
O C f Z a h Y [ a m ] f * ) a ] C H C H J #a[ ) a a [ f q > F Y p [ b a a* F J DJ F Y f Y 6 a Y ` 6 a h a l = J YC O Z d a C ah h Y p m h g f [ C O C J ] g l ` g )

e ] C C ] g p Y ] Y Z C Z a p Z e g Z Y f g H Y Y C C * J ô h Y e Y ] p = C C H YC C ] f Y h ] Y F g [ p C q a g Y f g H Y b a C a g `qhg)
khY\ aY kaf] `qhgkhY\aY $naj_g hYde YlY% f g f C > Z a k Y ] p h Y Y Y f = C C H ] Y l Y q ` [ l ` ` ` g ` j f f g )

[ f Y Y f ] a a ` a a [ [ = h g j h b aH Y a h h g Y C O C / HJH D d g Y #Y h h F C = Y ] p C ] g 2 p g Y f H g [ p Z [ = g ] k h B H ] C C g j g g [ Z g 2 g % c )

Y ] C C C g p C Y p aP F ]C C C ` = Z af h C H Y ] C C C C > F h C = Y ] C C J j g f g Y J = g j g C *p ] a j Y * < Y p g h j g k g h C O

g [ g p h q Y C C C ] [ p = ] [ [ ] F [ q g Y g jJ H [ h Y k \ f h Y ] p k g f h g [ = g Y h Y [ p Y ( Z F g p g h g H DDJ F Y Y Y f Y g f ] h Y f f Y (

` h Y Y ` ` a ] H ] p g Y Z a g f ] h Y a h C C $J *H N h ] Y Y C Y ( ^ d ] C C ) @ h Y q f Y ( C g = ] ) E F g [ [ ] h Y f Y % * < C Y p g H f i ] [ F f ]

h ] Y q Y Z p Y p Z a f h C [J = h ]H ]C C J H [ f g [ g \ ] g f ] h C h g = Y e a k ` ] b a y a a g l [ ` q Y g = Y ] p = g h C p ] Y Z C Z aH C * H ] f ] ]

/ b: ! ]F O C = C Z aH C C=SC agO>C h ] Y q Y Z p Y p Z a Z J O C J e ]C C C [ f g [ g \ C g [ p C c g f Y g Y J O = g h ] C C ag ( Z g [ g \ ] C )

` g [ l ` f h f O b 7 +c _ * a ) a *p ñ g h H Y p e f g [ f Y Y f C *
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NvOQIv

H[ ]bclolac_ ^_ f[ mnxlcfcnx ]b_t f_m mod_nm bsjimj[^_m
A* = m j a Y f

G #Yml]mj hYkk] ]f j]nm] d]k ]phxja]f[]k ^Y al]k w dY [dafaim] \] [`ajmj_a] h dYklaim]
w KjY_m] g{( bmkimà]f -513( 02, km b] lk `qhgkhY\]k gfl xlx ghxjxk* DD h jxk]f l] d] hgmj)
[]f lY_] \] -à]pakl]f[] \]k lqh]k \ a^^xj]f lk \] dY ^akkmj] \] ûm jõ lj] \gfl ad \gff] mf]
\]k[jah lagf * DD Y llaj] -àY ll]f lagf kmj -àYfgeYda] jY j] \ àmf `qhgkhY\aYk kaf] `qhgkhY\aYk
$naj_Y hYde YlY% ] l \ x[jal dY \ a^^]j]f[] ]f lj] mf `qhgkhY\aYk njYa ] l mf hk]m\g)`]jeYh`jg)
\alake]* DD afkakl] kmj dY fx[xkkalx \] daZxj]j ]l \] j]\ j]kk] j w l]e hk d] hxfak j][gmjZx*
DD h Yjd] \] dY [gdYZgjYlagf \m k]pmgdg_m] ] l \ak[ml] -àw_] af\aimx hgmj Q afl]jn]flagf( Yafka
im] d]k \ a^^x j]f l]k e xl`g\]k ghxjY lg aj]k $JeZjx\Yff]( ?]fak)=jgof]( Ignx)Egkk]jYf\%*
G]k jxkm dlY lk YfYlge aim]k \] -àgh]jYlagf \Yfk d]m j eg\a^a[Ylagf Y[lm] dd] kgf l kYlak)
^Y akYf lk * @f [] ima [gf[]jf] dY ^Y[m dlx \] ^x[gf\Ylagf ( d]k jx km dlY lk kgf l egafk Zgfk(
km jlgm l ]f h jxk]f[] \] ^gje]k _jYn]k ö`qhgkhY\aYk*

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

@c_ ?bclolac_ ^_l On_lcfcn[n \_c Dsjimj[^c_
A* = m j a Y f

?]j Q ]j^Ykk]j Zjaf_l ]af] rmkYee]f^Ykk]f\] JZ]jka[`l \]j @ j^Y`jmf_]f \]j Fdafac
^yaj h dYklak[`] >`ajmj_a] af KjY_( Yf \]j Zak rme EY`j] -513( 02, KYla]f l]f eal CqhgkhY\a]
gh]ja]jl ogj\]f kaf\* @j ^la`jl \]f Kjgr]flkYlr \]j ] afr] df]f Oqh]f \]j CqhgkhY\a]
Z]a \a]k]f KYla]f l]f Yf mf\ Z]k[`j]aZ l a`j] n]jk[` a]\]f]f <jl]f* R ]al]j Z]^Ykkl ]j ka[`
Ym[` e al ] af]j k] dl]f]f <fgewda]( \]j CqhgkhY\aY kaf] `qhgkhY\aY $naj_Y hYde YlY% mf\
Z]k[`j]aZ l \]f Pfl]jk[`a]\ ro ak[`]f ][` l] j CqhgkhY\a] mf\ Kk]m\g`]jeYh`jg\alakemk*
?]j Q ]j^Ykk]j Z]lgf l \a] Iglo ]f\a_c]al ] af]j j][` lr] ala_]f Ggkdgkmf_ mf\ N lj][cmf_ \]k
me_]Zg_]f]f K]fak* @j Z]khja[` l \a] UmkYee]fYjZ]al e al \]e N]pmgdg_]f mf\ Z]^Ykkl
ka[` e al \]e < dl]j \]j KYla]f l]f Y ak Df\ acYlagf ^m j \]f gh]jYlan]f @af_ja^^( kgo a] eal
\]f n]jk[` a]\]f]f J h]jYlagfkYjl]f $JeZjx\Yff]( ?]fak =jgof]( Ignx)Egkk]jYf\%* ?a]
YfYlge ak[`]f @ j_]Zfakk] kaf\ Z]a \]f `]mla_]f Jh]jYlagfke ]l`g\]f rm^ja]\]fkl]dd]f\ *
R ]fa_]j _ml kaf\ \a] M]kmdlYl]( o Yk \a] = ]^jm[`lmf_k^Y`a_c]al Z]lja^^l( Z]kgf\]jk Z]a
k[`o ]j]f Agje ]f \]j CqhgkhY\a]*

$<[Y\]e a[aYf A* =mjaYf%6 ëcjxlgnY 4( KjY`Y -.( >r][`gkdgnYcaY
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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

LNK>HAIO KB DANI=LDNK@EOI
=J@ LOAQ@KDANI=LDNK@EOI

A* = P M D < I

@cmil^_lm i` m_ro[f ^ c``_l_h nc[ncih b[p_ [fq [sm [liom_^ al_[n chn_l_mn)
j[lnc]of[lfs ih []]iohn i` nb_ gsmn_ls nb_s _pie_+ Eh [h]c_hn ncg _m nb_s \_][g_
nb_ i\d_]n i` gsnbm+ Eh gi^_lh ncg _m nb_s l_kocl_ [nn_hncih g[chfs \_][om_ nb_
j_lmihm [ ``_]n_^ ^_g[h^ [ ]b[ha_ i` nb_cl mi] c[ f [h^ m_ro[f mn[nom [h^ [me `il
[h [^domng_hn i` nb_cl m_ro[f ila[hm ]ill_mjih^cha ni nb_ g[hh_l ch qbc]b
nb_s b[p_ ^_]c^_^ ni fcp_+

I[hs i\d_]ncihm b[p_ \__h l[cm_^ [a[chmn mo]b ij_l[ncihm) [laocha nb[n nb_s
][hhin jli^o]_ [h ch^cpc^o[f _r[]nfs ^ c``_l_h nc[n_^ ch m_r) [h^ [l_) nb_l_`il_)
om_f_mm+

>_][om_ i` g[hs [jjfc][ncihnm q_) [n nb_ ?fchc]) ^_]c^_^ ni [^domn nb_ _r*
n_lh[f a_h cn[ fm [h^ mig_ i` nb_ m_]ih^[ls m_ro[f ]b[l[]n_lm molac][ ffs + Pbcm q_
^c^ ch il^_l ni _fcg ch[n_ nb_ j[nc_h nâm gil[f mo ``_lcham il [n f_[mn ni f_mm_h nb_g+

Kh_ i` nb_ i\d_]ncihm [a[chmn nb_ ij_l[ncih q[m nb[n m_r ]iof^ hin \_ _r[]n*
fs ^_n_lg ch_^ [fnbioab nb_ a_h cn[ fm b[^ [ ^_`ch cn_ ]b[l[]n_l+ Diq_p_l) h_q
g_nbi^m b[p_ \__h _f[\il[n_^ qbc]b j_lgcn [h _r[]n ^ c[ahimcm+ Pb_ ^ c``_l_h]_
ch m_r cm g [hc`_mn_^ ch [ff mig [nc] ]_ ffm + Eh [ mg_[l `lig nb_ il[f go]im[ mj_]c[ f
] _ ffm [l_ `ioh^ q cnb [ mj _] c`c] ]b[l[]n_l ch nb_ ho]f_om+ E` nb_l_ [l_ gil_ nb[h
2 " i` nb_m_ ]_ ffm ch nb_ mg_[l) nb_ ch^cpc^o[f cm i` `_g [f_ m_r8 f_ mm nb[h 2 "
g[s \_ ]ihmc^_l_^ [m ]b[l[]n_lcmnc] )`il nb_ g[f_ m_r+ Eh a_h_l[f) nb_ nb_ils i`
Kg\lx^[hh_ g cabn \_ []]_jn_^ ) []]il^cha ni qbc]b [h ch^cpc^o[f cm i` nb_ m_r
nb[n b_ il mb_ `_ _ fm ni \_fiha ni+ Diq_p_l) jlcil ni ^_]cmcih ) cn cm h_]_mm[ls ni
]ihmc^_l [ ff mig[nc]) jms]b c] [h^ `oh]ncih[f ]b[l[]n_lcmnc]m+

L_lch_[f pofpc`ilg bsjimj[^c[m g cabn \_ ]ihmc^_l_^ [m [h^liashic^
b_lg[jbli^cmg8 nb_ a_h cn[ fm b[p_ [ `_g [f_ [jj_[l[h]_+ =`n_l \clnb mo]b [ ]bcf^
cm omo[ffs l_a[l^_^ [m i` `_g [f_ m_r [h^ i`n_h l_g[chm mi nblioabion fc`_ + Pb_
j_hcm ^i_m hin aliq [h^ \l_[mnm i` [ `_g [f_ nsj_ ^_p_fij+ Eh inb_l ][m_m \inb
n_mnc] f_m ^_m]_h^ chni [jj[l_hnfs _hf[la_^ f[\c[ g[dil[ [h^ nb_ ch^cpc^o[f aliqm
oj [m [ g[h+ Eh mo]b ch mn[h]_m nb_ ^_]cmcih cm l[nb_l ^_fc][ n_ [h^ cn cm h _]_mm[ls
ni jimnjih_ cn ohncf jo\_lns+ E`) biq_p_l) _r[]n _r[g ch[ncih _r]fo^_m [ff ^io\nm
[m ni nb_ g[f_ ]b[l[]n_l i` nb_ j[nc_hn) ij_l[ncih cm j_l`ilg_^ [m ch nb_ ][m_
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i` j_lch_[f bsjimj[^c[m) l_a[l^ f_mm i` qb_nb_l [ lo^cg_hn[ls p[ach[ il _p_h
[ on_lom [l_ jl_m_hn+ E` \l_[mnm n_h^ ni aliq nb_cl ^_p_fijg_hn g[s \_ [ll_mn_^
\s bilgih[f nb_l[js+

Eh nb_ m[g_ q[s cn cm h _]_mm[ls ni jimnjih_ nb_ ij_l[ncih ohncf jo\_lns ch
ash[^lic^m q cnb [ f[la_ j_h cm [h^ [ q _ff ^_p_fij_^ p[ach[+ Eh ][m_m qb_l_
m_]ih^[ls `_g [f_ ]b[l[]n_lcmnc]m ^_p_fij [h^ _p_h g_hmnlo[ncih mn[lnm nb_ j_hcm
g[s \_ [gjon[n_^+ >on cn cm ^ _`ch cn_ fs ohq cm_ ni [gjon[n_ nb_ j_hcm ch [ ]bcf^
\_][om_ cn `l_ko_h nfs ^_p_fijm [fiha [ g[m]ofch_ nl_h^ [h^) nb_l_`il_) g[s f[n_l
`__ f b[lg_^+ Eh ^o\ciom ][m_m Kg\lx^[hh_ [^pcm_^ [ j[ffc[ ncp_ ij_l[ncih) c+ _+
nb_ ]ip_lcha i` nb_ bsj_lnlijbc] ]fcnilcm \s monolcha nb_ [hn_lcil jilncihm i` nb_
f[\c[ g[dil ip_l cn+

O fcabn [hig[fc_m ][h [fmi \_ `ioh^ qb_l_) `il chmn[h]_) nb_ ol_nbl[ ij_hm
[n nb_ [j_r i` nb_ ]fcnilcm il nb_ jimn_lcil jilncihm i` nb_ a_h cn[f j[^m dich [h^
`ilg [ jm_o^i*m]linog +

N_[f b_lg[jbli^cn_m [l_ l_f[ncp_fs l[l_+ Pbom `[l ih fs mig_ 5- ][m_m b[p_
\__h jl_]cm_fs ^c[ahim_^+ Pb_ mcah c`c][h ]_ i` nbcm jl_]cmcih) biq_p_l) cm ihfs
nb_il_nc][ f mch]_) [`n_l [ff) ^ _]cmcp_ cm biq nb_ j[nc_hn `__ fm [h^ niq[l^ qb[n
m_r b_ n_h^m) l_a[l^ f_mm i` qb_nb_l b_ b[m \inb ech^m i` a_h cn[ f af[h^m il
ih fs ih_+

Pb_m_ ^cmil^_lm ch ^ c``_l_h nc[ncih b[p_ nb_cl ilcach ch nb_ _[lfs mn[a_ i`
_g\lsia_h_mcm qb_h nb_ jlcg[ls m_r ]_ ffm mn[ln ni g cal[n_+ E` ihfs [ mg[ff
hog\_l _hn_lm nb_ \[mcm i` nb_ a_h cn[f af[h^ [h ch^cpc^o[f i` `_g [f_ m_r ^_p_fijm+
= af[h^ ]ihn[ch cha \inb m_ro[f `ilg[ncihm g[s ^_p_fij) c+ _+ [ nlo_ b_lg[jbli*
^cn_+ Pb_ n_mnc] f_ m ^_p_fij ch nb_ jlcg[ls a_h cn[ f af[h^+ Eh [ `_g [f_ _g\lsi)
nb_ ip[lc[h ncmmo_ _hp_fijm nb_ jlcg[ls a_h cn[f af[h^ qbc]b nbom \_]ig_m ch *
[]ncp[n_^ nia_nb_l q cnb nb_ g[f_ m_r ]_ ffm + Diq_p_l) ch nb_ `i ffc] f_ m i` nb_ ip[lc_m
lo^cg_hn[ls g[f_ m_r ]_ ffm g[s ^_p_fij+

Ap_h c` [ g[f_ a_h cn[ f a f[h^ b[m jlcg[lcfs ^_p_fij_^ hilg[ffs) ^cmil^_lm
ch nb_ ^_p_fijg _hn i` nb_ _rn_lh[f a_h cn[ fm g[s i]]ol ih []]iohn i` chmo``c]c_hn
[h^lia_hm [m [ ]ihm_ko_h]_ i` bsjijf[mc[ i` H_s^caâm ]_ ffm + Eh mo]b [ ][m_ nb_
_rn_lh[f a_h cn[ fm ^_p_fij [fiha [ `_g [f_ nl_h^+ Dilgih_m mncgof[n_ nb_ m_ro[f
jin_hnc[ f q cnbch nb_ a_h_nc] `ioh^[ncihm+

=]]il^cha ni ?b[lpwn) nb_ ^_p_fijg_hn i` [ `_g [f_ `i_nom g[s \_ ch`fo_h]_^
\s [^l_h[f ch mo ``c] c_h]s mn[lncha q cnb nb_ `iolnb gihnb+ Kp_ljli^o]ncih i`
/2*bs^lirsf[m_ chbc\cnm nb_ jli^o]ncih i` mn_lic^ bilgih_m) q cnb nb_ _r]_jncih
i` [h^lia_hm+ Ooljfom i` nb_m_ f_[^m ni bsj_lnlijbs i` nb_ ]fcnilcm [h^ nb_
_rn_lh[f a_h cn[ fm n[e_ ih nb_ [jj_[l[h]_ i` [ j_lch_[f bsjimj[^c[m+ Pbcm cm ch
[h[fias qcnb nb_ [h^lia_hcn[f msh^lig_+

R[lciom j[nbia_hc] _f_g _hnm [l_ l_`f_]n_^ ch nb_ ]fch c][ f b cmnilc_m i` nb_
j[nc_hnm+ Kh_ j[nc_hn q cnb [ `_g [f_ f_a[ f mn[nom ^_`ch cn_ fs g [hc`_mn_^ g[m]ofch_
ch]fch[ncihm [h^ `__ fcham+ Pb_ _rn_lh[f a_h cn[ fm q_l_ i` [ nsj_ i` g[f_ bsjimj[*
^ c[m+ >_bch^ nb_ mjbch]n_l i` nb_ ol_nbl[ nb_l_ q[m [ lo^cg_hn[ls p[ach[+ Kh
f[j[linigs [ \cm_ro[f af[h^) [h _jc^c^sg cm) [ lo^cg_hn[ls B[ffijc[h no\_ [h^
b[f` [ on_lom q_l_ `ioh^ ih ih_ mc^_+ Kh nb_ inb_l mc^_ h_cnb_l af[h^m hin inb_l
a_h cn[ f ila[hm q_l_ jl_m_hn+ Pb_ l_ko_mn i` nb_ j[nc_hn ni ]b[ha_ b_l f_a[f
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mn[nom chni [ g[f_ q[m `ioh^ ni \_ domnc`c_^ [h^ nb_ _rn_lh[f a_h cn[ fm [^domn_^
[]]il^ chafs \s ij_l[ncih+

=hinb_l j[nc_hn q[m f_a[ ffs l_acmn_l_^ [m i` `_g [f_ m_r ohncf nb_ [a_ i` `cp_
\_][om_ i` nb_ [jj_[l[h]_ i` nb_ _rn_lh[f a_h cn[ fm+ Pb_ ]fcnilcm) biq_p_l) q[m
fiha_l nb[h hilg[f [h^ b[^ nb_ [jj_[l[h]_ i` [ j_hcm+ Pb_ ol_nbl[ [h^ p[ach[
ij_h_^ m_j[l[n_fs chni nb_ a_h cn[ fm mchom+ Pb_ p[ach[ q[m [ h[lliq) \fch^ ][h[f)
2+2 ]g fiha+ Ji^of_m nb_ m_ ct_ i` [ j_[ ]iof^ \_ `_ fn ch \inb a_h cn[ f+ Eh nb_
[\^igch[f ][pcns hi a_h cn[ f a f[h^m q_l_ `ioh^ [h^ ihfs [ lo^cg_hn[ls B[ffij c[h
no\_ [h^ on_lom ]ihh_]n_^ q cnb nb_ lo^cg_hn[ls p[ach[ q_l_ jl_m_hn+ Pb_
\_b[pciol i` nb_ ]bcf^ q[m nb[n i` [ \is [h^ nb_ j[l_hnm ^_]c^_^ fs [me_^ `il
[ ]b[ha_ ch nb_ f_a[ f mn[nom+ Pbcm q[m al[hn_^ [h^ [`n_lq[l^m nb_ _rn_lh[f
a_h cn[ fm q _l_ [^domn_^ [m ch nb_ ][m_ i` bsjimj[^c[m+ =fgimn nb_ m[g _ ]b[l[]n_*
lcmnc]m q_l_ i\m_lp_^ ch [ .2*s_[l*if^ j[nc_hn \on ih_ n_mnc] f_ q[m `ioh^ [n nb_
[hn_lcil ij_h cha i` nb_ chaoch[f ][h[f [h^ nb_ inb_l ch nb_ [\^igch[f ][pcns+

=hinb_l [^ofn qig[h [me_^ `il [ ]b[ha_ ch b_l m_ro[f mn[nom+ D_l _rn_lh[f
a_h cn[ fm q_l_ i` [ `_g [f_ nsj_) nb_ ]fcnilcm) biq_p_l) g [m]o fch_+ Pb_ lo^cg_hn[ls
p[ach[ ij_h_^ chni nb_ ol_nbl[+ Kh f[j[linigs ihfs *bsjijf[mnc] n_ m nc] f_ m \on hi
`_g [f_ af[h^m q_l_ `ioh^+ Pbcm j[nc_hn b[^ q _ff ^_p_fij_^ \l_[mnm+ =`n_l molac][f
[^domng_hn i` nb_ a_h cn[ fm nb_ g[gg[ls af[h^m q_l_ _rnclj[n_^+

Pqi [^ofn j_lmihm l_acmn_l_^ [m qig_h q_l_ ij_l[n_^ ih [n nb_ ?fchc]+ >inb
b[^ [nn[ch_^ ]ihmc^_l[\fs mo ]]_mm ch [nb f_nc]m [h^ g[^_ l_]il^m+ >inb q_l_
l[nb_l moljlcm_^ ni `ch^ nb_g m_fp_m \_cha m_ro[ffs [nnl[]n_^ \s nb_cl `_g [f_
mjilnm g[n_m+ @io\nm [lim_ ch nb_g [m ni nb_cl m_ro[f ]b[l[]n_l [h^) nb_l_`il_)
nb_s [me_^ `il [h _r[]n _r[g ch[ncih+ Eh \inb [ j_lch_[f bsjimj[^c[m [h^ [ lo^c*
g_hn[ls p[ach[ q_l_ `ioh^8 ch ih_ _p_h [ lo^cg_hn[ls on_lom [h^ B[ffijc[h no\_+
J_cnb_l b[^ [hs a_h cn[ f af[h^m+ Eh \inb [^domng_hn i` nb_ a_h cn[ fm q[m j_l`ilg_^
[h^ [`n_lq[l^m nb_s m_nnf_^ mo ]]_mm`o ffs ch g[f_ i]]oj[ncihm+

Pb_l_ cm hi al_[n ^ c``_l_h]_ \_nq__h mo]b ][m_m [h^ nbim_ i` j_lch_[f [h^
j_hi*m]lin[f bsjimj[^c[m) qbc]b [l_ p_ls `l_ko_hn+ E` [ g[f_ jm_o^i*b_lg[*
jbli^cn_ i` [ `_g [f_ [jj_[l[h]_ q cmb_m ni fcp_ [m qig[h nb_l_ cm hi l_[mih qbs
[gjon[ncih i` nb_ ]fcnilcm [h^ _h f[la_g _hn i` [ lo^cg_hn[ls p[ach[ Ö c` jl_m_hn
Ö il nb_ `ilg[ncih i` [ h_q p[ach[ \s [ jf[mnc] ij_l[ncih) mbiof^ hin \_ j_l*
`ilg_^+ E`) biq_p_l) nb_ j_lmih cm [nnl[]n_^ \s nb_ `_g [f_ m_r [h^ q[hnm ni fcp_
[m [ g[f_ nb_ [^domng_hn i` nb_ `_g [f_ a_h cn[ fm cm ch^c][n_^ + Pb_ ij_l[ncih cm
j_l`ilg_^ [m ch [ ][m_ i` bsjimj[^c[m+ Bolnb_l ^_p_fijg _hn [fiha g[m]ofch_
nl_h^m g[s \_ [c^_^ \s [h^lia_hm+ Eh [ff ^o\ciom ][m_m _r[g ch[ncih i` .4*e_ni*
mn_lic^m) i_mnlia_hm [h^ aih[^inlijchm g[s b_fj ni _mn[\ fcmb nb_ ^c[ahimcm+ Lli\*
f_g m q cnb ash[_]ig [mnc[ [lcm_ [n nb_ j_lci^ i` m_ro[f g[nolcns+ Csh[_]ig[mnc[
g[s ^_p_fij [m [ l_mofn i` ch mo ``c]c_h n [h^ia_hm il c` nb_ _kocfc\lcog \_nq__h
nb_ [h^lia_hm [h^ nb_ i_mnlia_hm cm ojm_n+ Eh qig_h nbcm g[s \_ g[hc`_mn_^
\s g[m]o fch_ ]b[l[]n_lm mo]b [m pclcf_ `_[nol_m) ^__j_h cha i` nb_ pic]_) aliqnb
i` [ \_[l^+ Knb_l ^ c``_l_h]_m g[s ^_p_fij ch nb_ ^ cl_]ncih i` n_lnc[ls m_ro[f
]b[l[]n_lm7 nb_m_ `_g [f_ ch^cpc^o[fm [l_ [nnl[]n_^ \s qig _h [h^ b[p_ [h oh*
]ihko_l[\f_ ^_mcl_ ni \_b[p_ fce_ g_h) ch]fo^ cha ]finb cha+ Ehni nbcm ][n_ails
\_fiha g[hs ][m_m i` nl[p_mncmnm) bigim_ro[fm [h^ _oho]bic^m+
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Pb_ a_h_nc] \[mcm i` m_r) p[lc[ncihm i` nb_ jlcg[ls m_r ]_ffm ) nb_cl g cal[ncih
[h^ `ch[f m_nnf_g _hn ch nb_ af[h^m [l_ nb_ ][om_ i` nb_ `[]n nb[n ch _[]b g[f_
ch^cpc^o[f nb_l_ _rcmnm [ gcrnol_ i` g [m]ofch_ [h^ `_g chch_ ko[fcnc_m+ Eh a_h_l[f)
]b[l[]n_lcmnc]m ]ill_mjih^cha ni nb_ a_h cn[ f af[h^m [h^ ila[hm jl_^igch[n_+
Diq_p_l) ch g[hs ch^cpc^o[fm nb_ m_r cm hin jl_]cm_fs ^_`ch_^+ Pb_m_ i`n_h _r*
j_lc_h]_ al_[n gil[f mo ``_lcham qbc]b g[s [``_]n nb_cl g_hn[f \[f[h]_+ Pbcm cm
nb_ l_[mih qbs mo]b ][m_m \_]ig_ [h cgjiln[hn jli\f_g ch g _^c]ch_ ni \_
mi fp_^ \s j f[mnc] mola_ls+ Pb_ [onbil cm i` nb_ ijchcih nb[n nb_ l_mifpcha i` nb cm
jli\f_g ch ]igjfc[h]_ q cnb nb_ q cmb_m i` nb_ mo``_lcha j[nc_hn cm `o ffs domnc`c_^+

OQII=NU&

@cmil^_lm i` m_ro[f ^ c``_l_hnc[ncih [l_ [ ]igjfc][n_^ jli\f_g hin ihfs `il
nb_ j[nc_hn qbi mo``_lm `lig jms]b c]) m_ro[f [h^ mi]c[ f ^ c``c]o fnc_m) \on [fmi `il
nbim_ ]ih]_lh_^ qcnb nb_ nl_[ng_hn+ ?ihnl[ls ni ]_ln[ch pc_qm) nb_ [onbil l_*
a[l^m cn [m nb_ ^ons i` [ mola_ih ni l_fc_p_ nb_ j[nc_hn i` bcm mo ``_lcham il [n f_[mn
ni f_ mm_h nb_g+

A[]b ch^cpc^o[f q cnb [ ^cmil^_l i` m_ro[f ^ c``_l_hnc[ncih b cg m_f` ch]fch_m
ni [h^ ^_]c^_m `il ih_ i` nb_ m_r_m+ Pbcm) []]il^cha ni Kg\lx^[h_) cm nb_ g[ch
ch^c][nil+ @ _n_]ncih i` ]b[l[]n_lcmnc] mcah m ch nb_ ho]f_c i` mig[nc] ]_ ffm i` nb_
il[f go]im[ [h^ nb_ jl_jih^_l[h]_ i` ih_ il [hinb_l m_]ih^[ls m_ro[f ]b[l[]n_l
]igjf_g_hn nb_ ^_]cmcih ih nb_ m_ro[f mn[nom+

Pb_ [onbil l_f[n_m _g\lsifiac][f [h^ bilgihifiac][f [mj_]nm [h^ ^_[fm qcnb
nb_ gimn `l_ko_hn [m q _ff [m mj_]c[ f ]fch c][ f nsj_m [h^ `ilgm i` chn_lm_ro[fcns+
D_ j[sm mj_]c[ f [nn_hncih ni nb_ i]]oll_h]_ i` b_lg[jbli^cmg ch l_f[ncih ni
p[lciom [hig[fc_m i` nb_ ol_nbl[f ilc`c]_+

L f[mnc] mola_ls b[m al_[n jimmc\ cfcnc_m ch nbcm `c_f^ + Pb_ [onbil [^pcm_m nb[n
]_ln[ch ij_l[ncihm \_ jimnjih_^ ohncf jo\_lns ch il^_l ni [pic^ ohh_]_mm[ls
^[g[a_ nblioab jl_g[nol_ ^_]cmcih +

Eh nb_ `olnb_l j[ln nb_ [onbil l_jilnm ih ][m_m oh^_l bcm ][l_+
Pb_ [onbil ]ihmc^_lm nb_ [mmcmn[h]_ ni j[nc_hnm mo ``_lcha `lig oh^_`ch_^

m_ro[f ]b[l[]n_lct[ncih ni \_ [h cgjiln[hn jli\f_g ch g_^c]ch_ [h^ [ l_mjihmc\f_
n[me `il nb_ j f[mnc] mola_ih+

> \f > KDD

>ihji]I l_jI[]ddjiDDPDOI[ D h]_>`fil_jI[ZjidcDPDOI[
$!:* A q j C [ C

KY[[phgN[O=Y CJEDJ=JC beXpbXh]ChCYmCC fh]Y[pY= bakagO [g2gú C ]ba] jfq ag ba] a] \ f q ag YYYY )aq

C phq be q ag fhgNba]H q fghYY[]CCgjg ( jbaY=CHH gNhYYJH( ==fYq [ph YYYC fú ( F gpghf]
/ l` hY[[phgaa[p= Y fhCCJ>CS ] jg f[CSCa][FJHq( fg bagkgH q ` [geaYbaZCJHq [qe][p=J=YCCF%*

=gfh]FC C>FJOJhCH = YjbaY YYH Y kp g h [aC pY]p g2`YYCCJ[plag p f h q h j Y q[phYCCSZ = I = qH]CZaaepZ

/pf [phYYYCCC *

G['[\ccc [q2p:]Fp [ CYhqe]CCgaa fgbaJ=JC YY[ baX]h]Ce aYmC ]ú [YH h]e Y]p g [kg ]N fhCC YY)
ba]Y[Cg[pC F g f h ]p ]p ]f c ge n f g Y q = YY=C>CHJ[pC gp [ kg ] aa f YF )#jg aa` g [ l` * / p g Ñ [gjbaY[CJ

JHåh]YYfq Ñ F=EaY]p[Y jEaY=CZaH fgF YYYp]Y]H 7 C [[ba]YgkYCC ] C gôCYhqY[]CC] ghfYfYF g=

-03



= Y k h Y p [gHYOCi][FCp FD=OJF >EDCNC>OJãã fgbag[OC hpY C CYEafaC] fh]=J[pgY[O=Y j]p CEDC

^dhq jfp =OJKCCCHS fhfYCYFJ= <gfgbaCY]p h]e]CC] g fgbaJ=JH >J>OJCCCH(
< Z lgh fhC=J<CO /H2hCJagjCq][Ff] ` jghHJCYk=CZa] Y[f]FOC M hYk\fhY]p fYe ] k[] jg

=[ah]iYageC][C ` g[g2Za] FEaCCe][FC] jY f Z a ` ñghHZa j]hHYñhg^dCOCNHY* J[gôg] =CCHYCC]
g` fg[=CeY]p CYEaCaCag j]hHYjhhgbaCOCNHY Z gOCJaf]CCC c hYk`Zde YCJHYba ``e CYhq:FCgjg
JO=]h[OCY qh]phZa*

fbjY[OC a][FYY p Y h q h jf Y ,2*fY*fY]O YfYCCO]baZC=DHC kgYHJS[CJ>OYHC gFYYYpZ /C][Z fg)
HJDCZ* > C=FJOJhZdHC Jf=hYhC=HC Y=OJh h=FJH=C^dq=O CJEDJC^dYOZ NJ C=hCJ^dY CJYJ=JjJ >,/h=)
=YCCC( COJôC fh]qF<==h]H=CFZdH h]e]CC=H C2 2Z DE D fhCCCC=C D 0FED EDDD åå =h=^d*

> C Y EDZC = C DC = H ==OJ h C hC = J ^ dC O F / / q C > O C F q >,2[O= =C C Z DS > E DqC Y= = *

CgHJaZ [qNZ=FOYH( fghYYl=CCZaH C [phYkYagfyCH C=OJCCJ =ZahYY[]CCJaa >=F[qYYZCJ>OZag(
Y=OJh >CCOY=O =Y+FCJC fhg2bD=HJãã H=^dCDDCCZd C JS==S>S==CCJC NYMYa=C ODEaY>SCC=>FJC SChqhSCC*

M v N P H v

Mo_mncihm ^_ Eâb_lg[jbli^cncmg_ _n ^o jm_o^i*b_lg[jbli^cncmg_
A* = m j a Y f

G]k ljgmZd]k \] dY \ a^^x j]f laY lagf k]pm]dd] h jx k]f l]f l mf] lw[`] l`xjYh]m laim] \ a^^a)
[ad] ] l mf hjgZdxe ] _jYn] hgmj d] e YdY\]( km jlgm l w [Ymk] \]k kgm^^jYf[]k imàddk Df^da_]f l
w kgf-x lY l hkq[`dim] k]pm]d ] l kg[aYd* > gf ljYaj]e ]fl w []jlY af ]k ghafagfk( -àYm l]m j bm_]
im] dY [`ajmj_ a] Y dl d] \]ngaj \ àYZgdaj []k kgm^^jYf[]k gm \] d]k kgmdY_]j*

>`Yim] Df\ana\m \gf l dY \ a^^x j]f laY lagf k]pm]dd] ]kl ljgmZdx]( af[ daf] dmd)e]e] n]jk
mf k]p] lax^af a hgmj d]im]d -- k] \x[a\]* >][a h jxk]f l] ( ö Yh jõk JeZjx\Yf]( Dàaf\ l[Ylagf
h jaf[ ahw d] 7 -à]pYe]f ] l dY e ak] ]f ]na\]f[] \]k [YjY[ lx jak laim]k \Yfk d]k fgqYmp \]k
[]ddm d]k kge Ylaim]k \] dY emim]mk] \] dY [Ynalx Zm[[Yd] ] l dY hj]\ge afYf[] \] l] dk gm
l] dk kd_f]k k][gf\Yaj]k [gfklalm]f l \]k xdxe ]f lk kmhh dxe ]f lY aj]k hgmj dY \xl]je afYlagf
\m k lY lm l k]pm]d*

GàYm l]m j e ]fldgff] d]k Ykh][ lk ]eZjqgdg_aim]k ] l `gje gfYmp ] l x lm\ a] d]k lqh]k
] l d]k ^gje ]k [daf aim]k [gm jYf l]k ] l khx[aY d]k \] Q afl]jk]pmYdalx* DD af kakl] khx[aYd]e ]fl
kmj d]k e Yf a^]klY lagfk \] Dà̀ ] je Yh`jg\alake ] h Y j jYhhg jl Ymp Yfge Yda]k \ a^^] j]f l]k \]
-àgmn]jlmj] \] Dàm j] lj] *

GY [` ajm j_ a] h dYklaim] Y Z]Ym[gmh \] hgkkaZ ddalxk \ àdf l]jn]f ldgf * GàYm l]m j [gfk]add]
\ àY ll]f\ j] QY_] \] dY hmZ]jlõ YnYf l ö ]px[m l] j []jlY af]k af l] jn]f lagfk hgmj xn al]j \]k
\x_w lk Dfmlad]k( [Ymkxk h Y j mf] \x[akagf h jxe Ylm jx]*

KYj dY kmal]( -àYm l]m j h jxk]f l] k]k ]phxja]f[]k h]jkgff] dd] k *
GàYm l]m j [gfka\õj] -àY a\] Ymp Y ll] af lk ima kgm ^^j]f l \]k e Yf a^]klY lagfk af]pY[ l]k \]

d]m j k]pmYdalõ [gee] mf hjgZdxe ] ae hgjlYf l \] dY e x\][af] ] l mf \]ngaj g{ dY [` ajmj_a]
h dYklaim] \gal h j]f\ j] k]k j]khgfkYZadalxk*

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

Lli\f_g_ ^_m D_lg[jbli^cncmgom oh^ Lm_o^ib_lg[jbli^cncmgom
A* = m j a Y f

?a] Nl=jmf_]f \]j _]k[` d][` lda[`]f ? a^^]j]f laY lagf kl] dd]f ^m j \a] O`]jYha] ]af]
k[`o a]ja_] <m^_YZ] mf\ ^m j \]f =]ljg^^]f]f ]af imYdng dd]k KjgZd]e \Yj mf\ \Yk afkZ])
kgf\]j] o ]_]f \]j k[`o ]j]f =]]afljN[`la_mf_( \a] ka] ^aaj k] af hkq[`ak[`]k( k]pm]dd]k
mf\ kgraYd]k ?Yk]af Z]\]ml]f * @fl_]_]f eYf[`]f Yf\]j]f H]afmf_]f n ] jlj al l \]j Q]j)
^Y kk] j \a] <fka[`l( \Ykk ]k K^da[`l \]k >`ajmj_]f -kl( \ a]k] G]a\]f rm Z]k]ala_]f g\]j rm
n]jjaf_]jf *
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E]\]í Df\ana\mme eal _ ]k lg jl] j _]k[` d][` lda[`]j ? a^^]j]f laY lagf ]f lk[`]a\]l ka[` fY[`
k] af ]j I]a_mf_ k]dZ]j ^yaj ]af Z]klaee l]k B]k[`d][`l* ?Yk ak l Ym[` fY[` JeZjx\Yff] \]j
`Ymh lkY[` da[` kl] C afo]ak7 \a] Pfl]jkm[`mf_ mf\ \]j =]^mf\ ngf Z]klaee l]f H]jceYd]f
af \]f F]jf]f \]j kge Ylak[`]f U]dd]f \]j Hmf\k[`d]ae `Yml mf\ \Yk JZ]joa]_]f \]k ]af]f
g\]j Yf\]j]f k]cmf\Yj]f B ]k[` d][`lke ]jce Yd]k kllalr l \ a] @flk[`]a\mf_ ^yaj ]af Z])
klaee l]k B]k[`d][`l*

?]j Q #]j^Ykk]j ]jo \`fl ]eZjqgdg_ak[`] mf\ `gje gfYd] <kh]cl] mf\ Z]`Yf\]dl \a]
`Ym^a_kl]f kgo a] Ym[` ]afa_] ]a_]flme da[`] c daf ak[`] Oqh]f mf\ Agje]f \]j Df l]jk]pmYda)
lY l* =]kgf\]j] < m^e ]jckYe c]al o a\e ]l ] j \]e Qgjcgee]f ngf C]je Yh`jg\alake mk af
Q]jZaf\mf_ e al n]jk[` a]\]f]f <fgeYda]f( \a] \a] <mkeaaf\mf_ \]j P j]l`jY Z]lj]^^]f *

?a] h dYk lak[`] >`ajmj_a] ` Y l ` a]j ]af Z]\]ml]f\]k R ajcmf_k^]d\* Ayaj \d] ?mj[`)
^m`jmf_ eYf[`]j @ af_ja^^] kgda( o a] \]j Q ]j^Ykk]j jY l( \a] KmZ]jlY l YZ_]o Yjl] l o ]j\]f(
\Ye al \mj[` ]af] ngjr]ala_] @flk[`]a\mf_ c]af] mZ]j^dlakka_]f N[`Y\]f n]jm jkY[` l o]j\]f*

De o ]al] j]f ^m` jl \]j Q ]j^Ykk]j ]af] FYkmaklac ]a_]f]j AYdd] Yf*

KYla]f l]f ( \a] Yf ] af]j mf_]fYm Ymk_]hjY_ l]f N]pmYdalY l d]a\]f( C ad^] Yf_]\]a`]f
rm dYkk]f ( ` Y dl \]j Q ]j^Ykk]j ^yaj ]af o a[`la_]k KjgZd]e \]j H]\araf mf\ ^mj ]af] n]j)
Yflo gjlmf_kngdd] <m^_YZ] \]j h dYk lak[`]f >`ajmj_a]*

$< [Y\]e a[aYf A* =mjaYf%6 Ncù]lgnY 4( K jY`Y -.( >r][`gkdgnYcaY

v
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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

=ag[`]e a[Yd ? ]hYjle ]fl g^ NAI $Pfan]jkalq C gkhalY d%( KjY_m] -.
? aj][lgj6 E* Jhhdl( H* ?*( K`* ?*

PDA QOA KB H=>AHHA@ LDKOLDKNQO EJ PDA OPQ@U
KB PDA IAP=>KHEOI KB ?=NPEH=CA CN=BPO

M* F G P U ä F ( E* H P N D G

Kh_ i` nb_ gimn cgjiln[hn ko_mncihm ch nb_ mno^s i` nb_ nl[hmjf[hn[ncih i`
ncmmo _m cm nb[n i` nb_ pc[\cfcns [h^ g_n[\ifcmg i` al[`nm+ Dcnb_lni) mocn[\f_
g _nbi^m b[p_ hin \__h [p[cf[\f_ `il [hmq_lcha nb cm ko_mncih+ Cliqnb ch ncmmo_
]ofnol_ cm hin [ l_fc[\f_ ch^c][nil) nb_ g[ch i\mn[]f_ \_cha _[lfs ^_*^c``_l_hnc[*
ncih+ Pb_l_ [l_ ih fs nqi []]_jn[\f_ q[sm7 g_n[\ifcg_nls q cnb S[l\olaâm
[jj[l[nom [h^ cnm g i^c`c][ncihm) [h^ \ci]b_g c][f nl[]cha g_nbi^m q cnb l[^ci*
cminij_m+

Pb_ g[dilcns i` _rj_lcg _hn[f [h^ ]fch c][ f i\m_lp[ncihm b[p_ mnl_mm_^ nb_
i\pciom ^_g[h^ `il nb_ nl[hmjf[hn_^ ncmmo_ ni l_g[ch pc[\f_) [fnbioab nb_l_ [l_
mncff [onbilm qbi g[chn[ch nb[n nb cm cm hin nb_ g[ch cmmo_ %Kâ?ihhil [h^ Lc_l]_)
Cil^ih J _q &+ Pb_s b[p_ jo\fcmb_^ [ m_lc_m i` ]fch c][ f l_mo fnm ch mojjiln i` nb_cl
mn[n_g _hnm %ch]fo^cha ^_[^ b_n_linl[hmj f[h nm&+ = m_lciom ]lcnc][f [h[fsmcm) biq *
_p_l) [ fq [sm ]ig _m ni nb_ ]ih]fomcih nb[n fcp_ ncmmo_ s c_ f^m nb_ bcab_mn j_l]_h *
n[a_ i` f[mncha l_mofnm) j[lnc]of[lfs fcp_ [oninl[hmjf[hnm) qb_l_[m nb_ l_mo fnm q cnb
^_[^ ncmmo_ f[a `[l \_bch^+ >olc[h qlin_7 Ü=n jl_m_hn q _ jon nb_ g[ch _gjb[mcm
ih nb_ pc[\cfcns [h^ pcn[ fcns i` nb_ ncmmo_ [h^ nb_ ]_ ffm i` nb_ nl[hmjf[hn [h^ cnm
\_^á+ Pb_ m[g_ ^_g[h^ cm l[cm_^ \s L__l ch bcm j[j_l Ü?_ff Oolpcp[f Pb_ils
p_lmom N_jf[]_g_hn Pb_ilsá+

=giha b cmni fia c][ f mno^ c_m ih nb_ nl[hmjf[hn[ncih i` ][lncf[a_ ih fs `_q ^_[f
ch gil_ ^_n[cf q cnb nb_ ko_mncih i` nb_ pc[\cfcns i` al[ `nm %H_ijif^ .55.) >olc[h
[h^ Oil[fo]_ .604) @oj_lnocm .61.&+ Bil nb_ mno^s i` nb[n jli\f_g \s g_nbi^m)
inb_l nb[h b cmni fia c][ f) ehiq f_^a_ i` nb_ g_n[\ifcmg i` ][lncf[a_ q [m [ h_]_mm[ls
jl_l_kocmcn_+

Pb_ al_[n_mn [nn_hncih q[m j[c^ ni nb_ ]igjimcncih [h^ g_n[\ifcmg i` nb_
[giljbiom ]igjih_hn l_jl_m_hn_^ \s ]bih^licnch_*mofjbolc] []c^+ Kh nb_ \[mcm
i` _rj_lcg _hnm q cnb f[\_ff_^ O02 cn q[m [m]_ln[ch_^ nb[n nbcm ]igjioh^ mbiqm
p_ls []ncp_ g_n[\ifcmg q cnb [ fiq \ cifiac][f b[f`*ncg _ %.3 ^ [ s m & 8 nb_ `clmn O02-1t,
cihm [jj_[l_^ ch nb_ ncmmo_ [fl_[^s nqi biolm [`n_l [^g chcmnl[ncih %>imnlig .62/)
L_f] [h^ Cfo]emg[hh .622) Ss\olh [h^ >[]mc]b .622&+

-1,



>sq[n_lm .603) @ c]e_hm [h^ S_cf*I[fb_l\_ .603) D cffm .61- [h^ Honq[e*I[hh
.61-) mno^c_^ a fs]i fcnc] j li]_mm_m ch ][lncf[a_ [h^ ^_gihmnl[n_^ nb_ jl_m_h]_ i`
_htsg _m j[lnc]cj[ncha \inb ch [h[_li\c] a fs ]i fs m cm [h^ ch nb_ irc^[ncih i`
jslopc] []c^ q cnbch nb_ ]s] f_ i` nlc][l\ihc] []c^m+ =f\[og [h^ Oi\_f %.620&
nb_h ^_gihmnl[n_^ \s ]blig[nial[jbs nb_ jl_m_h]_ i` g _n[\ifcn_m i` ][l\i*
bs^l[n_m ]ihn[ch cha nb_ jbimjbilsf alioj ch nlc]b fil[]_nc] []c^ _rnl[]nm i` l[\\cn
][lncf[a_ [`n_l nb_ chnl[j_lcnih_[f [^g chcmnl[ncih i` f[\_ff_^ jbimjb[n_+

Bil [mm_mmcha nb_ mocn[\cfcns i` f[\_ff_^ jbimjb[n_ L f2- 1 `il mno^scha nb_
pc[\cfcns i` ][lncf[a_ al[`nm ch jf[mnc] mola_ls) nb_ [onbilm q_l_ mj _] c[ ffs ch n_l*
_mn_^ ch nb_ g_n[\ifcmg i` nbcm ]igjioh^ ch nb_ ][lncf[a_ ch pcnli) oh^_l ]ih^c*
ncihm ] fi m_ fs [jjlircg[ncha nbim_ `ioh^ ch pcpi+ Eh _rj_lcg _hnm ^_m]lc\_^ _ fm _ *
qb_l_ %Iomcf [h^ Gfotwe .626& nb_ [onbilm mno^c_^ nb_ ojn[e_ i` f[\_ff_^
jbimjb[n_ chni l[\\cn ][lncf[a_ ch pcnli ch Gl_\m*Ncha_l jbimjb[n_ \o``_l ih nb_
ih_ b[h^) [h^ ch nb_ jl_m_h]_ i` _htsg[nc] jicmihm [h^ g _nbsf_h_ \fo_ ih nb_
inb_l+ Bolnb_l) nb_ [onbilm g[^_ [ j[l[ff_f ko[hncn[ncp_ ^_n_lg ch[ncih i` nb_ ]ih*
mogjncih i` - / [h^ chila[hc] jbimjb[n_m ch [ ]fim_^ msmn_g + Pb_ _rj_lcg_hnm
mbiq_^ nb[n nb_ [giohn i` l[^ci[]ncp_ L0/ n[e_h oj g cabn m_lp_ \inb ch nb_
[mm_mmg _h n i` nb_ ^_al__ i` a fs]i fs nc] jli]_mm_m n[echa j f[]_ ch nb_ ][lncf[a_
[h^ i` nb_ _r]b[ha_ i` nbcm cih \_nq__h nb_ ][lncf[a_ [h^ cnm g cfc_o _rn_lh_+

@ S K @ M D H @ I O N

Eh [ m_lc_m i` _rj_lcg _hnm nb_ [onbilm om_^ jbimjb[n_ cihm f[\_ff_^ q cnb L0/
`il mno^scha nb_ pc[\cfcns i` ][lncf[a_ nl[hmjf[hnm+ Pbcm g_nbi^ q[m `clmn om_^
q cnb p_ls aii^ l_mofnm \s >[llih [h^ R_[ff `il [m]_ln[ch cha nb_ pc[\cfcns i` mech
al[`nm ch p[lciom honlc_hn `foc^m) [fnbioab nb_s niie ncmmo_ i` bcab ^c``_l_hnc[ncih
]ihmcmncha hin ih fs i` nb_ mj _] c`c] _j cnb_fc[ f _f_g _hnm) \on [fmi i` ]ihh_]ncp_
ncmmo_) p _mm_ fm [h^ h_lp_m+

= a_h_l[f ehiq f_^a_ i` nb_ g_]b[hcmg i` [h[_li\c] a fs ]i fs m cm %J c_f[h^m)
Onogj`&) qbc]b cm ih_ i` nb_ gimn cgjiln[hn jli]_mm_m n[echa jf[]_ ch nb_ ][l*
ncf[a_ [h^ ^_g[h^cha [ mojjfs i` chila[hc] jbimjbilom `lig qcnbion) b[m f_^
nb_ [onbilm ni om_ [ mcg cf[l jli]_^ol_ ch nb_ mno^s i` nb_ pc[\cfcns i` ][lncf[a_
al[`nm nl[hmjf[hn_^ ch ^c``_l_hn q[sm+ Pb_ _rn_hn i` nb_ ojn[e_ cm fcg cn_^ ihfs
\s nb_ g_n[\ifc] []ncpcns i` nb_ ][lncf[a_ cnm_f`) c+ _+ i` nb_ ]bih^li]sn_m) [h^ ih
nb_ [p[cf[\ cfcns i` jbimjbilom mojjfc_^ \s nb_ \fii^ mnl_[g ni nb_ ncmmo_ `foc^)
qbc]b cnm_ f` cm nb_ l_[f honlc_hn g_^cog i` nb_ al[`nm+ ?[lncf[a_ q[m ihfs n[e_h
chni ]ihmc^_l[ncih c` hi immc`c][ ncih jli]_mm_m) qbc]b nb_g m_fp_m ]iof^ mcg of*
n[h_iomfs ch `fo_h]_ nb_ g_n[\ifcmg i` jbimjbilom) b[^ n[e_h jf[]_+

=m ^_[fn q cnb ch $^_n[ cf \_fiq ) nb_ [onbilm g[^_ [ ]igj[l[ncp_ mno^s i` nb_
mj__^ [h^ ^_al__ i` nb_ ojn[e_ i` jbimjb[n_ f[\_ff_^ q cnb L0/ ch [oni*) bigi* [h^
b_n_linl[hmjf[hn_^ ][lncf[a_) [h^ [m [ ]ihnlif nb_s om_^ hihnl[hmjf[hn_^ ][l*
n cf[ a _ V[ `Vab [h^ bog[h ][lncf[a_ %om_^ [m [ b_n_linl[hmjf[hn& V[ cVa_\( Pb_
[onbilm `i]om_^ nb_cl [nn_hncih jlcg[lcfs ni nb_ _[lfc_mn mn[a_m [`n_l nl[hmjf[hn[*
ncih i` qbc]b nb_s ^c^ hin `ch^ [hs l_`_l_h]_ ch nb_ [p[cf[\ f_ fcn_l[nol_+

P l [ h m j f [ h n [ n c i h 7 Eh aliojm i` nbl__ [^ofn `_g [f_ ?bch]bcff[ l[\\cnm
i ` nb_ m[g_ [a_ %.5 gihnbm& [h^ [jjlircg[n_fs i` nb_ m[g_ q_cabn) [oninl[hm*
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jf[hn[ncih i` [olc]of[l ][lncf[a_ q cnbion j_lc]bih^lcog chni nb_ mo\]on[h_iom
ncmmo _ q[m ][llc_^ ion ch nb_ `clmn alioj8 ch $nb_ m_]ih^ alioj biginl[hmjf[hn[ncih
q[m ][llc_^ ion ch [ mcg cf[l q[s8 ch nb_ nbcl^ alioj b_n_linl[hmj f[hn[ncih i` `l_mb
%hih*]ihm_lp_^& bog[h ][lncf[a_ i\n[ch_^ ^olcha ij_l[ncih [h^ [fmi `l__^ `lig
j_lc]bih^lcog ) q[m j_l`ilg_^+ A[]b ncg_ [ hog\_l i` al[`nm i` nb_ m[g _ ech^
[h^ [jjlircg[n_fs nb_ m[g_ q _cabn [h^ mol`[]_ q_l_ chm_ln_^ ch il^_l ni g[e_
nb_cl l_gip[f jimmc\ f_ ch mn[a_m+ Pb_ cgjf[hn[ncih i` al[`nm q [m ][llc_^ ion oh^_l
[m_jnc] jl_][oncihm [h^ fi][ f [h[_mnb_mc[ q cnb -+2" jli][ch+ A[]b al[`n q[m
cgjf[hn_^ m_j[l[n_fs chni [ mo\]on[h_iom nohh_f `ilg_^ \s \fohn ^ cmm_]ncih `lig
[ gchon_ ch]cmcih qbc]b q[m [`n_lq[l^m ]fim_^ \s ih_ il nqi g [nnl_mm monol_m
q cnb @_lg[fih+ Pb_ nohh_fm q_l_ \olliq_^ ih nb_ `f[he i` nb_ [hcg[f ch [ ^ilmi*
p_hnl[f ^ cl_]ncih mi [m ni jl_p_hn nb_ al[`n `lig mb c`ncha \s cnm iqh q_cab n niq[l^m
nb_ me ch ch]cmcih `lig qbc]b cn q [m [n f_[mn 0 ]g+ ^cmn[hn+ Pb_ nl[hmj f[hnm q_l_
^_ho^_^ i` nb_cl j_lc]bih^lcog ch il^_l ni [pic^ [h _llil i` l[^ ci fiac][ f
g _[mol_g_hnm ^_lcpcha `lig nb_ jl_m_h]_ i` [hinb_l ech^ i` ncmmo_+ ?[lncf[a_
q cnbion j_lc]bih^lcog qbc]b ^i_m hin ]ihn[ch [hs p_mm_ fm il ]ihh_]ncp_ ncmmo_
cm _r]_j ncih[ ffs mo cn[\f_ `il nb cm chp_mnca[ncih g_nbi^ [m [ bigifiaiom g[n_lc[f+

= ^ g c h c m n l [ n c i h i` l[^ci[]ncp_ cihm7 .6 biolm [`n_l cgjf[hn[ncih _[]b
[hcg[f l_]_cp_^ [ mo\]on[h_iom ^im_ i` -+2 g? L0/ j_l . ea+ i` q_cabn+ Pb_ ch d_]*
ncih q[m [^g chcmn_l_^ ih nb_ inb_l `f[he `lig nb[n qb_l_ nb_ cg jf[hn[ncih q[m
j_l`ilg_^ mi [m ni g[e_ mol_ nb[n nb_ f[\_ff_^ cihm l_[]b_^ nb_ al[`n ih fs \s
g_[hm i` nb_ \fii^ mnl_[g +

Oj_]cg _hm i` nl[hmjf[hnm q_l_ l_gip_^ oh^_l [m_jnc] ]ih^cncihm [ fq [sm 0)
xORc) 44) fKfR`] [h^$ /3. biolm [`n_l chd_]ncih + =`n_l l_gip[f nb_ %mj_]cg_hm q_l_
l_j_[n_^ fs lchm_^ q cnb ^ cmncff_^ q[n_l ch il^_l ni l_gip_ [hs nl[]_ i` l[^ci[]ncp_
cihm qbc]b g[s b[p_ [^b_l_^ ni nb_ mol`[]_ ihfs) [h^ [`n_lq[l^m `l__^ `lig mol*
jfom lchmcha q[n_l [h^ q _cab_^ mn cff gicmn+ Pb_ _rj_lcg _hn[f [hcg[fm ^c^ hin
]b[ha_ q _cabn ^olcha g_[mol_g_hnm+

A r j _ l c g _ h n m V[ cVa_\4 Oj_]cg _hm i` ncmmo_ q cnbion j_lc]bih^lcog)
[jjlircg[n_fs i` nb_ m[g _ q_cabn [h^ mol`[]_ [m nbim_ i` nb_ om_^ al[`nm) q_l_
jon oh^_l [m_jnc] jl_][oncihm chni Ncha_lâm mifo ncih _hlc]b_^ q cnb L0/- 1+ Pb_
]ih]_hnl[ncih i` nb_ l[^ci[]ncp_ cihm ch nb_ mifo ncih q [m nb _ m[g _ [m nb[n oh^_l
\ ci fia c][ f ]ih^cncihm ^olcha nb_ _rj_lcg_hn V[ cVc\& c+ _+ -+2 g? L0/ j_l . ea+ Pb_
mifo ncih q cnb nb_ ncmmo_ mj_]cg _hm q[m e_jn ch [ nb_lgimn[n [n [ n_gj_l[nol_
i` 04+2| ?+ Pb_ mj_]cg _hm q_l_ n[e_h `il g_[molcha [n nb_ m[g_ ncg_ chn_lp[fm
[m nbim_ i` nb_ nl[hmjf[hnm+

H @ < N P M D I B JA M < ? D J ) < > O D Q D O T

Ll_j[l[ncih i` mj_]cg _hm7 Bil g_[molcha nb_ l[^ci[]ncpcns nb_ mj_]cg _hm i`
nb_ nl[hmjf[hn_^ al[`nm [h^ dnb_ ]ihnli fm q_l_ [mb_^ ch [ ko[lnt ]lo]c\f_ ch [h
_f_]nl c] ip_h [n [ n_gj_l[nol_ i` 32-| ?+ Pb_ [mb i\n[ch_^ q[m ^ cmmifp_^ ch /+2 J
D?. [h^ mjl_[^ [m [h bigia_hiom f[s_l ihni [ ^ cm] i` `cfn_l j[j_l q cnb
[ g[le_^ ]cl]f_ i` .2 gg+ ch ^c[g_n_l+ $

=]no[f g_[molcha7 Bil g_[molcha nb_ l[^ci[]ncpcns nb_ >_n[ l[^c[ncih %g[r+
_h_las .+4- I_R& q[m om_^+ = P_mf[ 0-,2- no\_ q cnb [ P_mf[ \ch[ls l_^o]_l q[m
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om_^+ Pb_ g_[mol_g_hnm q_l_ ][f]o f[n_^ l_f[ncp_fs + I_[molcha i` nb_ mj_]cg _hm
q[m ][llc_^ ion []]il^cha ni ncg_) g imnfs ^olcha `cp_ g chon_m) q cnb [h [p_l[a_
_llil l[hacha.\_nq__h Ç.+/ ni /" ^_j_h^cha ih nb_ ech^ i` mj_]cg_h+

Knb_l g_nbi^m7 g_[molcha i` nb_ g _n[\ifc] koinc_hn M | . `il l_mjcl[ncih [h^
MdR* `il [h[_li\c] a fs]i fs m cm q[m ][llc_^ ion \s nb_ omo[f g_nbi^m q cnb S[l*
\olaâm [jj[l[nom+

Ymlg)

`geg)
`]l]jg)

Aa_* -* >gmjk] g^ mh lYc] g^ K/. aflg Ymlg)( `geg) Yf\ ` ] l] jg ljYf kh dYf lk g^ [YjladY_] af
aeh*+e af*+_* af \]h]f\]f[] gf lae]*

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

>s mno^scha nb_ l[^ci*[]ncpcns ch nb_ mj_]cg_hZ i` ][lncf[a_ nl[hmjf[hnm)
g_[mol_g_hnm ^_jc]n_^ ch `ca+ .) mbiq cha nb_ ]iolm_ i` ojn[e_ i` L0/- 1 mojjfc_^
`lig qcnbion ch cgjofm_m g ch+,a+) q _l_ [m]_ln[ch_^ [n ncg _ chn_lp[fm [m ch^c*
][n_^ [\ip_+ Blig nb_ ]olp_ cn \_]ig _m i\pciom nb[n nb_ bcab_mn g_n[\ifc] []nc*
p cns cm mbiqh ch nb_ `clmn biolm [`n_l nl[hmjf[hn[ncih i` [onial[`nm) [ fiq_l []nc*
p cns i` bigial[`nm) qb_l_[m ch b_n_lial[`nm jl[]nc][ffs hi ojn[e_ n[e_m jf[]_+
Pb_ ]olp_m ]f_[lfs mbiq nb[n nb_ `clmn ch]l_[m_ i` l[^ci[]ncpcns q[m [m]_ln[ch_^
[fl_[^s nbl__ biolm [`n_l nb_ [^g chcmnl[ncih i` L0/) c+ _+ // biolm [`n_l nl[hmjf[h*
n[ncih+ Pbcm ch^c][n_m nb[n [onial[`nm [h^ j[lnfs [fmi bigial[`nm ^i hin l_g[ch
oh^_l nb_ acp_h ]cl]og mn[h]_m ]ih`ch_^ ni nb_cl iqh l_miol]_m \on p_ls _[lfs
chn_al[n_ q cnb nb_ g_n[\ifc] j li]_mm_m i` nb_ bimn ila[hcmg + Pbcm g_n[\ifc]
l_f[ncihmbcj \_nq__h nb_ ncmmo_m i` nb_ al[`n [h^ cnm \_^ q[m i\m_lp_^ bcnb_lni
ih fs q __em [`n_l nl[hmjf[hn[ncih %Ss\olh [h^ >[]mc]b) N ch a &8 nb_ [onbilm) b[p_
^_gihmnl[n_^ cn [fl_[^s [`n_l /1 biolm+ En cm) biq_p_l) jli\[\f_ nb[n cn _rcmnm
[fl_[^s _[lfc_l+

Eh pc_q i` nb_ jlch]cj f_m mnl_mm_^ \_`il_) c+ _+ ni nl[hmjf[hn ihfs fcp_ al[`nm)
nb_ cgg_^c[n_ chn_al[ncih i` nb_ g_n[\ifc] jli]_mm_m i` nb_ al[`nm qcnb nbim_
i` nb_ bimn ila[hcmg cm l_a[l^_^ [m nb_ gimn cgjiln[hn jl_l_kocmcn_ `il [ mo ]]_mm*
`of n[e_+
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?fchc][f _rj_lc_h]_ ]ich]c^_m q cnb nb_ [onbilmâ `ch^ cham7 Diginl[hmjf[hnm
mbiq [jjlircg[n_fs ih_ nbcl^ i` nb_ l[^ci[]ncp cns i` [onial[`nm ch nb_ qbif_
]iolm_ i` nb_ ]olp_ qbc]b ]ill_mjih^m ni [\ion 0- " i` mo]]_mm`o f l_mo fnm i`
nl[hmjf[hn[ncih i` hih*]ihm_lp_^ bigial[`nm ch ]fch c][ f jl[]nc]_+ Bl_mb [h^ fcp_
b_n_lial[`nm b[p_ hin \__h om_^ bcnb_lni ch ]fch c][ f jl[]nc]_ %L _ _ l &8 nb_ `[cfol_
i` b_n_linl[hmj f[hn[ncih ch _rj_lcg _hn[f jl[]nc]_ cm l_ `f_]n_^ \s nb_ ]ihmn[hn

0,,

),&

)(&

(.&

(*&

E!
E

',&

+,*

. &

0,

p '&)O%LIM

af kalm

`]lkjg

+ , - . / 0 1 / '&3

,* a p +*-])ZV[)T

'+#

af n aljg

+*'

`]l]jg

Aa_* .* >gmjk] g^ mh lYc] g^ K/. af lg Ymja[m dYj
[Y jladY_] g^ ]ph]jae ]flYd Yf ae Ydk IM QIRS

[gehYj]\ o al` e ]Ykmj]e ]f lk g^ ` ] l] jg )
ljYf kh dYf l]\ _ jY ^lk $af aeh*+e af*+_* af \])

h]f\]f[] gf lae ]%*

' ( ) * + , - . / '&3 A

Aa_* /* >gmjk] g^ mhlYc] g^ K/. af lg `meYf
[YjladY_] IM T IRPN $F j]Zk)Maf_]jàk kgdmlagf
Y l /3*1| >% Yf\ aflg l`] kYe ] [YjladY_] mk]\
Yk ` ] l] jg ljYf kh dYf l* Df aeh*+e af*+_* af \ ] )

h]f\]f[] gf lae]*

gchcgog l[^ci[]ncp cns i` b_n_linl[hmj f[hnm [m `ioh^ ch nb_m_ _rj_lcg_hnm+ Pbcm)
biq_p_l) ^i_m hin g_[h nb[n [h b_n_linl[hmj f[hn qbc]b ^i_m hin chn_al[n_ qcnb
nb_ g_n[\ifcmg i` nb_ bimn qiof^ miih oh^_lai h_]limcm8 \s g_[molcha cnm g _n[*
\ifc] koinc_hnm `il l_mjcl[ncih [h^ [h[_li\c] a fs]i fs m cm cn q[m [m]_ln[ch_^ nb[n
cn l_g[chm pc[\f_ %n[\f_ .&) c+ _+ nb[n [ b_n_lial[`n molpcp_m) \on ^i_m hin ]ip_l cnm
]ihmogjncih i` _h_las `lig nb_ \_^ i` nb_ bimn+

Bca+ / ^_j c]nm nb_ ]iolm_ i` nb_ ojn[e_ i` L0/- 1 chni nb_ hih*ij_l[n_^ [olc]of[l
][lncf[a_ i` _rj_lcg _hn[f [hcg[fm V[ `Vab ]igj[l_^ q cnb g_[mol_g_hnm ch b_n_li*
nl[hmjf[hn_^ al[`nm+ Oj_]cg _hm i` ][lncf[a_ V[ `Vab q_l_ n[e_h `il g_[molcha) i`
]iolm_) [ fmi q cnbion j_lc]bih^lcog Ö `il l_[mihm g _hncih_^ ch nb_ L[l[al[jb
ih g_nbi^m+ %P[\f_ .+ I_n[\ifc] koinc_hnm i` bog[h ][lncf[a_ \_`il_ [h^ [`n_l
b_n_linl[hmj f[hn[ncih ch )6 ( - / %? -/& j_l a+ i` gicmn q _cabn j_l biol+& Pb_ g[hs
ncg _m al_[n_l l[^ci[]ncp_ L./ ]ihn_hn i` nb_ oh[fn_l_^ ][lncf[a_ cm [ jlii` i` nb_
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P[\+ .+

H]lYZgda[ img la]f l ^gj
j]kh ajY lagf a f + \ , .

$af l` ] hj]k]f[] g^
e ]l`q d]f] Zdm]%

H]lYZgda[ img la]f l ^gj
YfY]jgZa[ _dq[gdqkak

LX%. af + \ >Jâ

C me Yf [YjladY_]( mk]\ Yk `]l]jg)
_jY ^l( Z]^gj] ljYf kh dYf lY lag f ' 45*/. +\ +_ +` jk * Ñ0-*4- +\ +_ +` jk *

C ] l] jg_ jY ^l $`me Yf [YjladY_]
af lg jYZZ al% .2 l` \Yq Y ^l] j ae ) ' 53*,. +\ +_ +` jk * Ñ04*.5 +\ +_ +` jk *
h dYf lY lagf

jiq_l`of g _n[\ifc] []ncp cns i` fcp_ ncmmo_ oh^_l h[nol[f ]ih^cncihm+ Pb_ ]iolm_
i` nb_ ]olp_ ch^c][n_m nb[n nb_ mn__j lcm_ ch nb_ l[^ci[]ncp_ E-, ]ihn_hn n[e_m
j f[]_ ch nbcm ncmmo_ ih_ ^[s f[n_l qb_h ]ig jf_n_fs ]ip_l_^ qcnb j_lc]bih^lcog
nb[h qb_h qcnbion j_lc]bih^lcog + Pbcm cm ch []]il^ qcnb jl_pciom `ch^cham i` nb_
[onbilm.6& qbi jlip_^ \s g[hig_nls nb[n nb_ jl_m_lp_^ j_lc]bih^lcog ch ][lnc*
f[a_ al[`nm ^_]l_[m_m nb_cl g_n[\ifc] []ncp cns []ncha [m [ \[llc_l [a[chmn nb_
imginc] `il]_m+ Kh nb_ inb_l b[h^) biq_p_l) nb_ oh^[g[a_^ j_lc]bih^lcog
[ ] n c p _ f s mojjfc_m nb_ ][lncf[a_ ncmmo_ q cnb [ jiq_l`of `fiq i` honlc_hnm []ncha
[m [ g_^c[nil [h^ l_aof[nil i` nb_ \cifiac][f jli]_mm_m qbc]b n[e_ jf[]_ \_nq__h
nb_ ]bih^li]sn_m [h^ nb_ ZVYVRb V[aR_[R i` nb_ ila[hcmg + 7En qiof^ hin \_ _rj_*
^c_hn) nb_l_`il_) ni l_a[l^ ][lncf[a_ V[ `Vab [m [ `offs p[fo[\f_ ]ihnlif `il al[`nm
nl[hmjf[hn_^ ch p[lciom q[sm+ Pbcm ]ihnlif q[m om_^ \s nb_ [onbilm ihfs [m
[ ]lcn_lcih `il _mncg [ncha nb_ ]b[ha_ ch nb_ ojn[e_ i` L/$., 0 ) ^_j_h^cha ih nb_
]ihn_hn i` L0/- 1 ch nb_ \fii^ ^_]l_[mcha ch [ q _ff ehiqh g[hh_l %Hiq*>__l _n
[ f+&+ Eh nb_ ]iolm_ i` nb_ ]olp_ [ ]b[l[]n_lcmnc] g[rcgog ][h \_ mbiqh qbc]b cm
l_[]b_^ ih nb_ `iolnb ^[s [`n_l [^g chcmnl[ncih) qbcf_ nb_ mo\m_ko_hn ^_]l_[m_
]ill_mjih^m ni nb_ ^_]l_[m_ i` l[^ci[]ncpcns ch nb_ \fii^+

Bca+ 0 mbiqm [h ch n_l_mncha ^ c``_l_h]_ \_nq__h nb_ ncg_ ]iolm_ i` l[^ci*
[]ncp cns ch bog[h ][lncf[a_ om_^ [m [h b_n_linl[hmjf[hn [h^ ch nb_ m[g_ ][lncf[a_
V[ cVa_\ %ch Gl_\m*Ncha_lâm mifoncih _hlc]b_^ qcnb L0/- 1 ch nb_ m[g_ jlijilncih
[m V[ cVc\ [n [ n_gj_l[nol_ i` 04+2| ?&+ Pb_ [m]_ln[ch_^ g_[mol_g_hnm ]ih`clg
jl_pciom g[hig_nlc] l_mofnm %G fotwe&) c+ _+ nb[n ][lncf[a_ e_jn V[ cVa_\ [n [ n_g *
j_l[nol_ [lioh^ 04| ? jl_m_lp_m cnm pc[\cfcns `il [ ]igj[l[ncp_fs fiha ncg_+ Pb_s
[fmi ch^c][n_ nb_ mcah c`c][h n ^ c``_l_h]_ \_nq__h nb_ ^_al__ i` ojn[e_ i` L0/- 1
`lig nb_ _hpclihg_hn i` [h b_n_libimn [h^ nb_ ^_al__ i` ojn[e_ `lig nb_ ch^c`*
`_l_hn _hpclihg_hn i` [ jbsmci fia c][ f mifoncih+ Pbcm ^ c``_l_h]_ ch^c][n_m nb[n `il
]_ln[ch l_[mihm nb_ nl[hm`_l i` g _n[\ifcn_m `lig nb_ \_^ ni nb_ b_n_linl[hmjf[hn
cm jl_p_hn_^) [h^ nbcm [jjfc_m [fl_[^s ni nb_ `clmn biolm [h^ ^[sm [`n_l nl[hm*
j f[hn[ncih qb_h hi cggohifiac][f jli]_mm_m ][h [m s_n \_ n[e_h chni []]iohn+
Pb_ fcp_ b_n_lial[`n) biq_p_l) jl_m_lp_m cnm pc[\cfcns [h^) nb_l_`il_) cn cm h _]_ m*
m[ls ni [mmog_ nb[n) ch il^_l ni g[e_ oj `il nb_ _h_las ^_`c]cn) cn ]ihmog_m cnm
iqh ncmmo_ mnlo]nol_+
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Arj_lcg_hn[f `[cfol_m q cnb b_n_linl[hmj f[hn[ncih i` ][lncf[a_ [h^ l_f[ncp_fs
`l_ko_hn ]fch c][ f `[cfol_m q cnb biginl[hmjf[hn[ncih [l_ _rjf[ch_^ \s I_^[q[lâm
]ih]_jncih i` nb_ [hnca_h*[hnc\i^s l_[]ncih ih nb_ ih_ b[h^) [h^ \s âHi_\âm ]ih *
]_jncih i` nb_ \ ci fia c][ f \[mcm i ` ch^cpc^o[fcns %L__l& ih nb_ inb_l+ @ cl_]n jlii`
ni ]ih`clg nb_m_ nb_ilc_m b[m) biq_p_l) hin s_n \__h jli^o]_^+

Pb_ l_mo fnm []b c_p_^ \s nb_ [onbilm l[nb_l mojjiln nb_ nb_ils i` Hi_\+ Pb_
mj _] c`c] \ ci]b_g c][f msmn_g m i` nb_ \_^ [h^ nb_ al[`n [l_ c^_h nc][f il p_ls
mcg cf[l ch [oni Ö il biginl[hmjf[hn[ncih l_mj_]ncp_fs ) \on _h ncl_fs ^ c``_l_h n ch
b_n_linl[hmjf[hn[ncih ) qb_l_\s nb_ nl[hm`_l i` g _n[\ifcn_m `lig nb_ bimn cm g[^_
cgjimmc\f_+ 9

Eh il^_l ni [mmol_ [ mo]]_mm`o f n[e_ i` ][lncf[a_ al[`nm cn cm h_]_mm[ls hin
ihfs ni jl_m_lp_ nb_ pc[\cfcns i` nb_ ]bih^li]sn_m) qbc]b ,g[chn[ch nb_ ch n_l]_f*
fof[l mo\mn[h]_ c%L__l&) \on [fmi nb_ aii^ \ ci fia c][ f ]ih^cncih i` nb cm mo\mn[h]_
qbc]b jlin_]nm nb_ ]bih^li]sn_m `lig [\miljncih g[chfs \s cnm ]ihn_hn i` go]i*
jlin_chm %>[]mc]b [h^ Nc^^_ff) L__l&+ = ]ihmc^_l[\f_ ncg_ [`n_l nl[hmjf[hn[ncih
i` bigial[`nm i` bog[h hih*]ihm_lp_^ ][lncf[a_ L__l `ioh^ nb_ `i ffiq cha ]b[ha_m
ch nb_ g[nlcr7 ]finncha i` nb_ fo n_ mo\mn[h]_ [h^ `c\lcff[ncih + Sb[n q [m nb_ ][om_
i` mo]b [ jb_hig_hih<

Kh nb_ \[mcm i` nb_cl iqh i\m_lp[ncihm nb_ [onbilm [mmog_ nb[n nb_ jlcg[ls
][om_ i` nb_ `[cfol_ ch b_n_linl[hmj f[hn[ncih [h^ ch g[hs ][m_m i` biginl[hm*
jf[hn[ncih i` ][lncf[a_ fc_ m ch nb_ ^ cp_la_h]_ i` nb_ \ ci]b_g c][f msmn_g m nl[hm*
g cnncha honlc_hnm [h^ g _n[\ifcn_m+ Pbcm ^ cp_la_h]_ cm jli\[\fs \[m_^ ih nb_ _rc*
mn_h]_ i` mj _] c`c] chbc\cncih+ En cm gimn jli\[\f_ nb[n [ fcp_ al[`n nb_h ]ihmog_m
cnm iqh mnlo]nol_) g [chfs cnm ch n_l]_ffo f[l mo\mn[h]_) [m [ miol]_ i` _h_las+ >s
nb_ fi mm i` cnm g[nlcr nb_ ]_ffo f[l _f_g _hnm [l_ ^_jlcp_^ i` nb_cl jlin_]ncih
[a[chmn chp[mcih \s nb_ bimn %>[]mc]b [h^ Nc^^_f) L__l&+ Blig ]bih^li]sn_m nbom
[``_]n_^ mo\mn[h]_m []ncha [m [hnca_hm) qbc]b ^_lcp_ g[chfs `lig nb_ ho]f_[l
mo\mn[h]_ %G f_h&) [l_ `l__^ f[n_l+ En m__g m nb[n nb_ cggohifiac][f l_[]ncih
ilcach[ncha ch nbcm q[s ]ig _m chni jf[s [m [ f[ n_l `[]nil nbom ]fi mcha nb_ pc]ciom
]cl]f_+

> J I > G P N D J I

Pb_ l_mo fnm []b c_p_^ jlip_ nb[n nb_ om_ i` nb_ f[\_ff_^ ]igjioh^ L01- 1 cm
mo cn[\f_ `il nb_ mno^s i` nb_ pc[\cfcns i` ][lncf[a_ nl[hmjf[hnm+ Bolnb_l) cn `i ffiq m
`lig nb_m_ l_mo fnm nb[n [oni* [h^ j[lnfs [fmi biginl[hmjf[hnm chn_al[n_ q cnb nb_
g_n[\ifc] j li]_mm_m n[echa jf[]_ ch nb_ \_^ i` nb_ bimn) [fl_[^s [ `_q biolm
[`n_l nl[hmjf[hn[ncih+ Pbcm ][h \_ do^a_^ \s nb_ ojn[e_ i` _ria_hiom jbimjb[n_
[m [ h_]_mm[ls ]igjih_hn i` [h[_li\c] a fs]i fs nc] jli]_mm_m+ D_n_lial[`nm) biq *
_p_l) ^i hin b[p_ nb cm ][j[\cfcns+ =]]il^cha ni nb_ [onbilmâ ijch cih b_n_linl[hm*
j f[hnm) nb_l_`il_) l_[]b [ mn[ n_ i` h_a[ncp_ _h_las \[f[h]_ g [hc`_mn_^ \s nb_
]ihmogjncih i` nb_cl iqh mnlo]nol_ _p_h nbioab nb_cl pc[\cfcns cm jl_m_lp_^+ Knb_l
j[j_lm i` nb_ [onbilm ^_[f q cnb [ gil_ ^_n[cf_^ [h[fsmcm i` jimmc\ f_ ][om_m+ Pb_
_rj_lcg _hn[f l_mofnm [l_ ch `o ff []]il^ q cnb ]fch c][ f _rj_lc_h]_) nb_ _gjclc]
\[mcm i` qbc]b cm nbom nb_il_nc][ ffs ]igjf_g_hn_^+

f i n c



O Q I I = N U

.+ = g_nbi^ `il mno^scha nb_ pc[\cfcns i` [oni*) bigi* [h^ b_n_linl[hmjf[hnm
i` ][lncf[a_ \s omcha L0/- 1 b[m \__h _f[\il[n_^+ ?ihnlif chp_mnca[ncihm q_l_ ][l*
lc_^ ion \s g[hig_nls+

/+ En q[m [m]_ln[ch_^ nb[n [oni* [h^ j[lnfs [ fmi biginl[hmjf[hnm chn_al[n_
q cnb nb_ g_n[\ifcmg i` nb_ bimn [fl_[^s ch nb_ `clmn biolm [`n_l nl[hmjf[hn[ncih+

0+ D _n_linl[hmjf[hnm ih nb_ inb_l b[h^ ^i hin chn_al[n_ q cnb nb_ g_n[\ifcmg
i` nb_ bimn [`n_l nl[hmjf[hn[ncih+ Pb_ ijchcih cm jon `ilq[l^ nb[n nb_ h_a[ncp_
_h_las \[f[h]_ i` b_n_lial[`nm nbom jli^o]_^ cm ih_ i` nb _ g[ch ][om_m `il
`[cfol_ i` nl[hmjf[hn[ncih+

> I> K= \f

D]hih`]mi>[gc_ I_o_gcili ïi]Zij[ [ FED Dmso_DDD I_r[^idcDOI[ Pj[D]hdc[Dr[ri>
rj[ca[

L+ G FE s [ [ G) D+ Is ] h d c

-* @=DED hYkhYNgpYC H]pgY gfh]Y]ba]C fY Y[CNC][fg[gNCg[jY Y=OJ)( SJHJ) C j]p]hgphYf[)
fbaYCSChJ=YCClap ph Ye ]ú f h Y fgHgfha L0/-1+ Gihrjidc\D>c_ C>>p]Yg=YCCC fhgCN=JbaCEaC>Z
HYCJH]phCa][FCH fqp]H*

.* =ZaYg q[pYCJ=Ea]fg( ap g Y=pgphYf[fbaYCpYpZa( Y gppY[pf pYFC[] c jgHJphYf[fbaYCpYpZa(
fgYFbmgpYagp[C e H>pY2gbaC/Hq h]aaCff]CpY qp8] \ p]a]CC] f]hkZap fY[g= fg[Y] phYC [fbaYf)
pYmCC*

/* = fhgpCkgfgEagC>CJ[pZ YpgHq j]p]hgphYC[fbaYCpYpZa fg[Y] phYf[fYYCpYaaCC C] fgkFYag)
fYjgp[Y e H]pY2gbaf/Hq h]PCff]COY* =Za>FYYZa=Y]p[Y HC]CC]( ap g =,/CCFYagf7CC pYFCH g\hYYJH
gphjYaYp]YZCZaaa NAy]hj]pfi][FCC NYYYf [ j]p]hgphYC[fYYfpYpY Y k Y Y ] p [ Y J<CJC CN J>CJ=CHS

fhfe aC f]q[f]pY phYC[fYYfpYaaCC*

M v N P H v

Hâoncfcm[ncih ^o jbimjbil_ g[lkox jiol .âxno^_ ^o g_n[\ifcmg_ ^_m al_``_m
^_ ][lncf[ach_or

M* F d m r w c ( E* H m k a d

-* Pf] exl`g\] h]je ]llYf l ö x lm\ a] j dY n alY dalõ \]k _ j]^^]k [YjladY_ af]mk]k Ymlg)
h dYklaim]k( `geghdYklaim]k ] l `x lx jgh dYk laim]k w -àYa\] \m K/., 0 ^m l xdYZgjx]* G]k ]pYe]fk
\] [gfljz d] ^m j]f l ]px[mlxk h Y j dY e xl`g\] eYfgexljaim]*

.* Jf Y hm \xe gflj]j im] d]k _ j]^^]k Ym lgh dYklaim]k ] l Ymkka( ]f hYjla] ( d]k _j]^^gfk
`geghdYklaim]k( k`f lõ_ j]f l \õk d]k h j]e aõj]k `]mj]k Yhjõk -àghxjYlagf \Yfk d] exlYZgdake]
\] -à̀ zl]*

/* G]k _j]^^gfk `xlxjgh dYklaim]k( h Y j [gflj]( f] k`f lõ_ j]f l hYk \Yfk d] exlYZgdake]
\] -à̀ z l] Yh jõk d]m j ae hdYf lYlagf * G]k Ym l]m jk kgm la]ff]f l -àghafagf im] d] ZadYf xf]j_x)
laim] fx_Yla^ Y afka ^gjex \]k _ j]^^]k `x lxjgh dYklaim]k [gfklalm] mf] \]k [Ymk]k hjaf[ahYd]k
\] -àx[`][ \] l] dd]k ljYf kh dYf lY lagfk*
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mo]boha_h qol^_h g [hig _nlfm]b pila_higg_h+
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.4+ Gf_cht_ff_l) =+) Iwf_e) F+) Rl\[) N+7 I [hig_nlc]ex g_ni^s %I[hig_nlc] I _nbi^m&+
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//+ Hiq*>__l) >+ R+ =+) H[ql_h]_) F+ D+) Onih_) N+ O+7 N[^cifias) 06 7 240) .61/+
/0+ Honq[e*I[hh) ?+7 >ci]b_g + &+) 01 7 2.4) .61-+
/1+ Jc_f[h^m) F+ >+) Onogj`) L+ G+7 Konfch_m i` Aht+ ?b_gcmnls) .622+
/2+ L__l) H+ =+7 L f[mn) l_]ihmnl+ Oola+) .3 7.3.) .622+
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Pcmmo_ >[he) GçJV) B[]ofns Dimjcn[f) Dl[^_] Glwfipx %? t_]bimfip[e c[&

KJ PDA LKOOE>EHEPU KB =J =HHANCE? NA=?PEKJ
PK VKKCAJKQO CN=BPO

M* F G @ I

En [jj_[lm nb[n ch nb_ [mm_mmg _h n i` nb_ om_ i` bog[h il tiia_hiom \ih_
al[`nm ch ]fch c][ f jl[]ncm_) nb_ q _cab n i` _p c^_h]_ cm ch `[piol i` b_n_lia_hiom
al[`nm+ = al_[n ^_[f i` _p c^_h]_ `il nbcm b[m \__h jl_m_hn_^ \s [ hog\_l i`
f[\il[nilc_m+ S_ [l_ [fmi ch]fch_^ ni nb_ pc_q nb[n [ b_n_lia_hiom \ih_ al[`n)
q _ ff ]bim_h) mocn[\fs jl_j[l_^ [h^ jlij_lfs jl_m_lp_^) ][h ch mig _ ][m_m l_*
j f[]_ bog[h \ih_+ >on nb cm cm hin ni ch`_l nb[n nb_ ^ihil jli\f_g b[m \__h mifp_^+
Kh nb_ ]ihnl[ls) cn g _l_fs jlipc^_m [ mncgofom ni nb_ `[lnb_l mno^s i` [ hog\_l
i` cgjiln[hn [h^ ch n_l_mncha jli\f_gm+

Kh_ i` nb_ jli\f_gm cm nb_ ko_mncih i` [ ff_la c] l_[]ncihm qbc]b ][h i]]ol
[`n_l cgjf[hn[ncih i` b_n_lia_hiom \ih_ al[`nm) _cnb_l ]igj[]n il $mjihaciom)
]ih n[ ch cha l_^ g[lliq+ >s [ff_las q_ l_`_l ni [ mj _] c`c] l_[]ncih \_nq__h [h
[h nca_h [h^ [ m_hmcnct_^ ncmmo_ f_[^ cha ni p[lciom nsj_m i` l_mjihm_+ Egjf[hn[ncih
i` [ b_n_lia_hiom al[`n jlipc^_m [ ]_ln[ch \[mcm `il nb cm l_[]ncih) j[lnc]o f[lfs)
c` nb_ ch^cpc^o[f b[m [fl_[^s \__h m_hmcnct_^ il c` g[n_lc[f `lig nb_ m[g_ g[g*
g[fc[h mj _] c_m b[m \__h l_j_[n_^ fs om_^+

O ch]_ nb_ g [hc`_mn[ncihm i` [ ff_la c] l_[]ncih [l_ g [hc`if^ [h^ `[l `lig
\_cha ]f[lc`c_^ [h^ mch ]_ \ih_ [ff_las b[m hin bcnb_lni \__h ^_m]lc\_^ %j_lb[jm
\_][om_ \ih_ ncmmo_ cm fcnnf_ mo cn_^ `il nb cm ech^ i` chp_mnca[ncih Y) iol jl_m_hn
[jjli[]b `i nb_ jli\f_g cm l[nb_l mj_]o f[ncp_ [h^ l_`_l_h]_ q cff \_ g[^_ j[lnc*
]o f[lfs ni i\m_lp[ncihm) [m s_n hihmsmn_g [nct_^) qbc]b q_ g[^_ ch iol f[\il[nils+

Bclmn i` [ff) cn cm h _]_mm[ls ni jim_ nb_ ko_mncih qb_nb_l [h [ ff_la c] l_[]ncih
i]]olm [n [ff [`n_l nl[hmjf[hn[ncih i` b_n_lia_hiom al[`nm+ S_ ehiq `lig nb_
fcn_l[nol_ %Icfalig .620& [h^ `lig iol iqh mno^ c_m %G f_h .623) .624& nb[n
[hnc\i^c_m [l_ jli^o]_^ [`n_l nb_ cgjf[hn[ncih i` b_n_lia_hiom ncmmo_m+ >inb i`
+iol mno^c_m) ch qbc]b q_ `i ffiq _^ ]_ln[ch jli\f_gm i` [hnc\i^s jli^o]ncih [`n_l
cgjf[hn[ncih i` iol b_n_lia_hiom \ih_ al[`nm) mbiq_^ nb[n ch [jjlircg[n_fs
3-" i` nb_ ij_l[n_^ j[nc_hnm nb_l_ q [m [ mo\mn[hnc[ ffs l[cm_^ [hnc\i^s f_p_ f [h^
nb[n qig_h l_[]n_^ ch l_f[ncp_fs f[la_l hog\_l+ Eh pc_q i` nb_ `[]n nb[n mcgjf_
\ih_ `l[]nol_ il \ih_ ij_l[ncih f_[^m ni ]b[ha_m) `il _r[gjf_) ch nb_ ]igjimcncih
i` \fii^ jlin_ch `l[]ncihm %Iilcmc .624&) \fii^ jc]nol_ %Oelipch[ .623& [h^ mi
`ilnb) cn cm [\mifon_fs h_]_mm[ls ni ]ih^o]n [ q _ff*j f[hh_^ mno^s q cnb ^o_ l_a[l^
ni nb_ g_n[\ifc] l_mjihm_ ni mola_ls cnm_ f` chc il^_l ni mbiq nb_ mj _] c`c] cns i` nb_
l_[]ncih+

-2,



=h [nn_gjn b[m \__h g[^_ ni ^_gihmnl[n_ nbcm mj _]c`c] cns + On_lcf_ \ih_ ^_\lcm
i` ][ f` ]igj[]n[ [h^ mjihacim[) ]ihn[chcha nb_ l_^ g[lliq) qbc]b q_l_ jl_*
j[l_^ [h^ jl_m_lp_^ ch nb_ m[g_ g[hh_l [m al[`nm `il ]fch c][ f om_) q_l_ `clmn
^ _][ f]c`c_^ qcnb Gigjf_rih EEE+ Pb_ ^_\lcm q[m nb_h g ch]_^ ch [ mn_lcf_ ^cmb [h^
_rnl[]n_^ ip_lhcabn [n 1| ? qcnb mn_l cf_ m[ fch_ mifoncih+ Pb_ moj_lh[n[hn i\n[ch_^
[`n_l ]_hnlc`oa[ncih) nia_nb_l q cnb Bl_oh^âm ]igjf_n_ [^dop[hn) q_l_ chd_]n_^
mo\]on[h_iomfs chni _[]b fcg\ i` l[\\cnm nq c]_ q cnb [h chn_lp[f i` 2 q __em+ Pb_
m_^cg _hn jl_j[l_^ ch nb_ m[g_ g[hh_l q[m chd_]n_^ mo\]on[h_iomfs q cnb [ f[la_*
\il_ h__^ f_ chni inb_l l[\\cnm+ Biol q __em [`n_l nb_ m_]ih^ chd_]ncih) mech m_h m c*
ncpcns ni chnl[]on[h_iom chd_]ncih i` nb_ moj_lh[n[hn q[m n_mn_^+ Eh nqi ][m_m
[ mfcabn l_^^_hcha [n nb_ mcn_ i` chd_]ncih q[m m__h ch /1 biolm qb_h nb_ moj_l*
h[n[hn `lig nb_ mjihacim[ q[m om_^+ =n nb_ m[g_ ncg_ \fii^ q[m i\n[ch_^ \s
chnl[][l^c[] joh]nol_ [h^ n_mn_^ `il [hnc\i^c_m \s ]iffi c^[f [aafonch[ncih+ Ji
]ih]fomcih q[m l_[]b_^ \_][om_ nb_ [hnca_h cnm_ f` ][om_^ [aafonch[ncih i` ]i f*
fic^[f j[lnc]f_m %_p_h [n [ ^cfoncih i` + 75- &+ Pb_ jlij_lnc_m i` nb_ [hnca_h q_l_
hin [fn_l_^ [`n_l _nb_l _rnl[]ncih+ Pb_ _rj_lcg_hn q[m ^cm]ihncho_^ ohncf gil_
ch`ilg[ncih ih nb_ ]b_g c][f ]igjimcncih i` ][ f` \ih_ [h^ cmif[n_^ jol_ `l[]ncihm
i` cnm g crnol_m cm i\n[ch_^ %Gwhmeï [h^ Gf_h .625&+ =mmogcha nb[n q_ b[^ \__h
mo]]_mm`o f ch ^_gihmnl[ncha mj _] c`c] [hnc\i^c_m) nb_ ko_mncih qiof^ mncff hin b[p_
\__h mifp_^ \_][om_ nb_ ]b[l[]n_lcmnc] `_[nol_ i` [ ff_la c] l_[]ncihm cm nb_ j_]ofc[l
]iolm_ i` nb_ l_[]ncih \_nq__h nb_ [hnca_h [h^ nb_ l_mo fncha [hnc\i^c_m+

Hce_qcm_) inb_l n_mnm `il ^_n_lg chcha [ff_las) `il _r[gjf_) _imchijbcf_ ]iohn)
[l_ hin mj _] c`c] `il _mn[\ fcmb cha nb_ ^c[ahimcm+ Qhmsmn_g [nc][ffs j_l`ilg_^ ^ c`*
`_l_hnc[ f \fii^ ]iohnm ch mo\d_]nm cgjf[hn_^ qcnb iol b_n_lia_hiom \ih_ al[`n
]ih`clg nbcm jichn i` pc_q+ Pb_ `ch^cha i` _imchijbcf_m ch ncmmo_ %Nia_lm .620&
][hhin \s cnm_ f` l_mifp_ nb_ jli\f_g+ Eh hog_liom b cmni fia c][ f _r[g ch[ncihm i`
^cp_lm_ _rj_lcg _hn[f g[n_lc[f) q_ b[p_ hin `ioh^ [ al_[n_l hog\_l i` jf[mg[
]_ffm ) _imchijbcf_m [h^ ac[hn ]_ ffm nb[h cm omo[f ch inb_l al[hof[ncih ncmmo_+ Pbcm)
biq_p_l) cm hin kocn_ [onbilcn[ncp_ mch]_ nb_ `ch^ cham ch bog[h \_cham [l_ i` ^_*
]cmcp_ cgjiln[h]_+ Eh nbl__ j[nc_hnm qbi q_l_ cgjf[hn_^ qcnb iol ][ f` \ih_ al[`n
.- ni .5 gihnbm jl_pciomfs) nb_ `ch^cham ch nb_ mollioh^cha ncmmo_ q[m c^_hnc][f
ni nb[n ch [hcg[fm+

Eh a_h_l[f) cn mbiof^ \_ mn[n_^ nb[n nb_l_ _rcmnm [ ]_ln[ch `oh^[g_hn[f [h^ l_[f
\[mcm `il nb_ i]]oll_h]_ i` [ ff_la c] l_[]ncihm ch m_hmcncp_ ch^cpc^o[fm+ = ff_lac]
l_[]ncihm [l_ i` m_p_l[f nsj_m+ Bclmn cm nb_ _[lfs l_[]ncih i` nb_ m_log mc]eh_mm
nsj_+ Enm _kocp[f_hn g[s \_ m__h ch ]_ln[ch j_lmihm ch nb_ `ilg[ncih i` [ mn_lcf_
m_]l_ncih ch nb_ qioh^ miih [`n_l ij_l[ncih+ Qmo[ffs nbcm l_mo fnm cgg_^c[n_fs
[`n_l nb_ hir[ n[e_m _``_]n+ @o_ ni cnm mfiq _l g_n[\ifc] l[n_ [h^ mfcabn n_h^_h]s
ni `ilg _ro^[n_m) nb cm nsj_ i` l_[]ncih cm hin ]ihmc^_l_^ fce _ fs ch imm_iom ncmmo_+
Eh nb_ _p_hn nb[n mo]b [ l_[]ncih ^i_m i]]ol) cn mbiof^ \_ ^cmnchaocmb_^ `lig nb_
l_[]ncih ^o_ ni molac][f chn_lp_hncih il `il_cah g[n_lc[f om_^ ch nb_ ij_l[ncih+
Eh nb_m_ j[nc_hnm cn cm h_]_mm[ls ni j_l`ilg [ ]sni fia c][ f) \ci]b_g c][f) cggohi*
fiac][f) ][l_`of g c]li\cifiac][f [h^) c` jimmc\f_) [ pclifiac][f _r[g ch[ncih i` nb_
_ro^[n_+ = mno^s i` nb_ m_liom l_[]ncih cm i`n_h l_h^_l_^ ^ c``c]o fn \s nb_ om_ i`
j f[mn_l ][mnm [h^) ch hog_liom ][m_m) g[^_ cgjimmc\f_ \s nb_ `[]n nb[n nb_ ij_*
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l[n_^ j[ln i` nb_ \ih_ cm ]ip_l_^ \s [ nbc]e f[s_l i` mi`n ncmmo_+ =]]il^cha ni
l_jilnm %oj ni nb_ g c^^f_ i` .624& ih fiha*n_lg l_mo fnm q cnb iol tiia_hiom al[`nm)
nb cm l_[]ncih q [m i\m_lp_^ ch 2 ion i` 213 ][m_m) c+ _+) ch f_ mm nb[h ."+ I_hncih
q cff \_ g[^_ i` nqi i` nb_m_ 2 ][m_m+

= hch_*s_[l*if^ \is ch qbig [h _rn_hmcp_ ]smn q [m `cff_^ q cnb ][f` \ih_
]ihn[ch cha g _^off[ls ncmmo_ jl_j[l_^ ch iol f[\il[nils ^_p_fij_^ [ l[mb ih nb_
m_]ih^ ^[s [`n_l ij_l[ncih+ Pb_ l[mb mo\mc^_^ [`n_l nb_ omo[f nl_[ng _hn q cnb
[hnc*b cmn[g chc]m+ Pb_ m_]ih^ ][m_ q[m nb[n i` [ /.*s_[l*if^ sionb qbi q[m mo `*
`_lcha `lig gil\om Kfc_l+ =`n_l nb_ m_]ih^ `cffch a q cnb ][ f` l_^ g[lliq %nb_
`clmn ` cffch a q [m bigia_hiom mjihacim[& [ l[mb [fmi [jj_[l_^ ih nb_ 2nb ^[s
[`n_l ij_l[ncih) ^ cm[jj_[lcha ch 2 ^[sm [`n_l nb_ omo[f [h nc[ ff_las nb_l[js+

Pb_l_ q[m momjc]cih ch nb_ `clmn ][m_ nb[n nb_ l[mb q [m ^o_ ni [ l_[]ncih ni
mnl_jnigs]ch qbc]b q[m ch mncff_^ chni nb_ qioh^) ch nb _ m_]ih^ ][m_) ni j _h c]cffch
qbc]b q[m [jjfc_^ ch nb_ m[g_ q[s+ Oech n_mnm q_l_ j_l`ilg_^ ch \inb j[nc_hnm
q cnb mnl_jnigs]ch ) j_h c]cffch ) ]iq [h^ ][ f` `f_mb [hnca_h >cia_h[) _fo[n_ i`
b_n_lia_hiom l_^ g[lliq [`n_l ^_][ f]c`c][ ncih q cnb Gigjf_rih EEE ch m[ fch_
mifoncih) nb_ m[g_ _fo[n_ jl_j[l_^ q cnb Niha[fcn) q cnb m[ fch_ mifoncih) mi fo ncihm
i` Gigjf_rih EEE [h^ Niha[fcn) [h^ [h[nirch+ Jih_ i` nb_m_ n_mnm ch^c][n_^ nb_
][om_ i` nb_ l_[]ncih+
Pb_ m_]ih^ nsj_ i` _[lfs [ ff_la c] l_[]ncih cm ]b[l[]n_lct_^ \s p[mi]ihmnlc]ncih

i` j[ln i` nb_ [``_l_hn h_nqile i` nb_ [``_]n_^ ncmmo_+ O ch]_ nb cm cm [ `oh]ncih[f
]ih^cncih) cn ][hhin \_ ^_gihmnl[n_^ oh_kocpi][\fs \s g iljbifiac][f mno^s+
Boh]ncih[f _r[g ch[ncih cm jl[]nc][ ffs cgjimmc\f_+ Pb_ _kocp[f_hn i` nb cm m_]ih^
nsj_ i` l_[]ncih g[s \_ m__h ch nb_ mfiq n[e_ i` al[`nm ][om_^ g[chfs \s nb_
p[mi]ihmnlc]ncih ) qbc]b [fn_lm nb_ al[`n [m q _ff [m nb_ ]ihm_ko_h]_m i` nb_ p[mi*
]ihmnlc]ncih+ Pbcm cm ]_ln[ch fs hin nb_ ihfs g_]b[hcmg qbc]b j f[sm [h cgjiln[hn
lif_ ch nb_ mj__^ i` nb_ n[e_ i` nb_ al[`n+

Pb_ f[ n_ nsj_ i` [ ff_la c] l_[]ncih ) qbc]b cm mig _ncg _m ][ ff_^ nb_ no\_l]ofch
l_[]ncih ) cm g[le_^ \s nb_ [\m_h]_ i` hilg[f [hnc\i^c_m ch nb_ m_log \on nb_cl
jl_m_h]_ ch nb_ ]_ ffm [h^ b_h]_ nb_ jimmc\ cfcns i` nb_cl nl[hm`_l \s ]_ ffm + Pb_ f[n_
i]]oll_h]_ i` [hnc\i^c_m cm kocn_ mg [ff ch iol g[n_lc[f [h^ [giohnm ni 0 il .4"+
Pbcm ni [ ]_ln[ch _rn_hn jichnm ni nb_ jimmc\ cfcns i` [ f[n_ l_[]ncih ch nb_ g[dilcns
i` j_ij f_ qbi q_l_ _r[g ch_^+ Pb_l_ [l_ [ hog\_l i` ]iggih jichnm \_nq__h
nb cm nsj_ i` [ ff_la c] l_[]ncih [h^ nb_ ^_mnlo]ncih i` bigifiaiom mech al[`nm+
Eh mig _ [mj_]nm nbcm nsj_ l_g ch^m ih_ i` ][m_m ch nb_ fcn_l[nol_ ih nb_ l_d_]ncih
i` me ch al[`nm+ Qj ni hiq nb_l_ b[p_ \__h hi l_jilnm i` l_d_]ncih i` iol b_n_li*
a_hiom al[`nm+ ./.- al[`nm b[p_ \__h ch nbl__ s_[lm+

Pb_l_ cm [fmi nb_ jimmc\ cfcns nb[n hi [ff_la c] l_[]ncih cm jl_m_hn [n [ff+ Bclmn)
c` [ \ ci]b_g c][ffs []ncp_ al[`n cm om_^ qbc]b ]ihn[chm l_p_lmc\fs chbc\cn_^ _htsg _
msmn_g m) nb_cl l_[]ncp[ncih ch nb_ al[`n f_[^m ni al[^o[f ]b[ha_m q cnb [ jl_*
^ig ch[h]_ i` ][n[\ifc] jli]_mm_m+ Pbom) `il _r[gjf_) jlin_ch g if_]o f_m [l_
\lie_h ^iqh \s nb_ ]f_[p[a_ i` j_jnc^_m mi nb[n nb_ [hnca_h c] jlij_lns ]b[ha_m
al[^o[ffs [h^ \_]ig _m f_ mm _``_]ncp_ + E` nb_l_ cm [ g[le_^ _``_] n i` ][n[\ifc]
_htsg_m) ^_h[nol[ncih [fmi n[e_m j f[]_ %Hch^_lmnlig*H[ha .620&+ Pb_ l_]cj c_hnâm
ncmmo_ ch nb_ h_cab\iolbii^ i` nb_ al[`n ]ig _m ch ]ihn[]n) [`n_l cgjf[hn[ncih)
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qcnb cggohifiac][ffs []ncp_ mo\mn[h]_m ih cnm mol`[]_+ Pb_m_ mo\mn[h]_m) ch m_h mc*
ncp_ j_lmihm) [l_ nb_ miol]_ i` [h cggoh_ l_[]ncih+ Pb_ ncmmo_ i` nb_ l_]cjc_hn
+al[^o[ffs j_h_nl[n_m chni nb_ aliq cha al[`n [h^ nbom ]ig _m chni ]ihn[]n qcnb
ncmmo_ qbc]b b[m [ ^ c``_l_hn [h nca_h c] mnlo]nol_+ Pbcm g _[hm nb[n nb_ l_]cjc_hn
i` nb_ al[`nm cm) ip_l [ fiha j_lci^ i` ncg_) cggohct_^ qcnb mg [ff ^im_m i`
al[^o[ffs ]b[hacha [hnca_h c] mncgofc+ =fnbioab nb_l_ cm [ f[la_ hog\_l i`
jimmc\ f_ mo\mn[h]_m) nb_ jimmc\ cfcns cm) ch iol _rj_lc_h]_) mfcabn+ L_lb[jm c` cm
[jjlijlc[n_ [n nbcm jichn ni g_hncih nqi ][m_m i` iolm qb_l_ [ g_n[f jch [h^ [h
[ ffij f[mnc] jlinb_mcm b[^ ni \_ l_gip_^ \_][om_ i` chnif_l[h]_+ Kol b_n_lia_hiom
al[`n q[m nb_h mo\mncnon_^ qcnb mo]]_mm+

S_ b[p_ [hinb_l mcno[ncih c` tiia_hiom g[n_lc[f i` nb_ m[g_ mj _] c_m b[m
\__h al[`n_^ [n f_[mn nq c]_ ch nb_ m[g_ ch^cpc^o[f) il c` nb_ l_]cjc_hn b[m \__h
cggohct_^ \_`il_ cgjf[hn[ncih) il c` m_l[ `lig nb_ m[g_ mj _] c_m b[p_ \__h om_^+
Eh mo]b ][m_m nb_l_ cm ]_ln[ch fs [ al_[n_l jimmc\ cfcns i` [ ff_la c] l_[]ncih+ Pb_
jimmc\ cfcns [fmi _rcmnm [n nb_ ncg_ i` nb_ `clmn cgjf[hn[ncih mch]_ nb_ [hnca_h) c`
chmifo\f_) cm `clg fs \ioh^ [h^ cm l_f_[m_^ mfiq fs + J ch_ mo]b ][m_m q_l_ i\m_lp_^
[n nb_ p[lciom bimjcn[ fm omcha iol al[`nm+ Pb_ m_]ih^ al[`n q[m cgjf[hn_^ [n [h
chn_lp[f i` .1 ^[sm ni /6 gihnbm [`n_l nb_ `clmn cgjf[hn[ncih+ Eh nqi j[nc_hnm iol
al[`nm q_l_ om_^ nbl__ ncg _m ch mo]]_mmcih + Pb_ l_[mihm `il nb_ l_[]ncih b[p_
\__h p[lciom \on h_p_l ^o_ ni \ cifiac][f ohmocn[\cfcns+ Eh nb_ m_]ih^ [h^ nbcl^
al[`nm) ^_pc[ncihm q_l_ h_p_l i\m_lp_^ `lig nb_ hilg[f ]fch c][ f [h^ li_hna_hi*
fia c][ f ]iolm_ i` b_[fcha i` jlcg[ls al[`nm il i` nsjc][f b_[fcha i` inb_l al[`nm+
J_cnb_l ^c^ f[\il[nils n_mnm ^_gihmnl[n_ [hs [\hilg[fcnc_m+ En cm ]f_[l nb[n nb_
l_f[ncp_fs mg [ff hog\_l i` i\m_lp[ncihm ][hhin jlipc^_ [h [hmq_l ni mo]b [ ]ig *
jf_r ko_mncih+ En q cff \_ h_]_mm[ls ni ^_n_lg ch_ [jjlircg[n_fs biq g[hs j_lmihm
ch iol jijof[ncih [l_ [ff_la c] ni ][ f` \ih_ [hnca_h+

B ch[ffs ) nb_l_ cm nb_ ko_mncih i` nb_ _``_] n i` ^ c``_l_hn nsj_m i` [ ff_lac]
l_[]ncih ih nb_ n[e_ i` nb_ al[`n+ =h [ff_la c] l_[]ncih cm [ j[nbifiac][f l_[]ncih
ni [ hir[+ En cm _pc^_hn nb[n l_gip[f i` nb_ hir[) nb_ al[`n ch iol ][m_) cm qbiffs
oh^_mcl[\f_+ J_cnb_l cm nb_ mn_l cf_ m_]l_ncih qbc]b ][h \_ ]ihn[g ch[n_^ ni \_
q_f]ig _^+ Pb_ m[g _ [jjfc_m ni nb_ l_[]ncih g[le_^ \s p[mi]ihmnlc]ncih+ Eh mo]b
][m_m [hnc*[ ff_las nb_l[js mbiof^ \_ mo]]_mm`o f+ E` q _ ]ihmc^_l nb_ l_g[chcha
nsj_ i` [ ff_la c] l_[]ncih ) nb_ =lnbom jb_hig_hih) cn ][hhin \_ _r]fo^_^ nb[n nb_
jlifiha_^ fi][f l_[]ncih ]iof^ []]_f_l[n_ nb_ ^ cmila[hcm[ncih i` nb_ al[`n+ Obiof^
nbcm l_[]ncih ch \ih_ al[`nm \_ ][om_^ \s _rnl[]nc\f_ mo\mn[h]_m) cn ]iof^ \_ ]il*
l_]n_^ \s jlij_l jl_m_lp[ncih il j_lb[jm \s [orcfc[ls nb_l[js+

Pb_m_ i\m_lp[ncihm [l_ \on [h chnli^o]ncih ni `olnb_l qile qbc]b gomn \_
][llc_^ ion+

O QII=NU

Kh nb_ \[mcm i` nb_ [onbilâm _rj_lcg _hn[f mno^c_m [h^ ]fch c][ f g[n_lc[f) moj*
j f_g _hn_^ qcnb mig_ l_`_l_h]_m ni nb_ fcn_l[nol_) b_ ^_[fm qcnb nb_ jimmc\ f_
i]]oll_h]_ i` [ ff_la c] l_[]ncihm [`n_l nl[hmjf[hn[ncih i` jl_m_lp_^ tiia_hiom
%][ f`& \ih_ al[`nm %]igj[]n [h^ mjihaciom ]ihn[chcha nb_ l_^ g[lliq&+ Pb_
^c``_l_hn nsj_m i` [ ff_la c] l_[]ncih [l_ chhog_l[n_^ [h^ nb_cl jimmc\f_ _koc*
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p[f_hnm ch nl[hmjf[hn[ncih+ I_hncih cm g[^_ i` 6 ij_l[n_^ j[nc_hnm ch qbig
l_nl[hmjf[hn[ncih i` al[`nm `lig nb_ m[g_ miol]_ q[m j_l`ilg_^ [n p[lciom
chn_lp[fm+ B[]nilm jl_p_hncha nb_ i]]oll_h]_ i` [ ff_la c] l_[]ncihm [l_ ^_[fn qcnb+
B ch[ffs ) nb_ [onbil moaa_mnm nb_ [^p[hn[a_m i` nb_ ^ c``_l_hn nsj_m i` [ ff_la c]
l_[]ncih ch []]_f_l[ncha nb_ n[e_ i` nb_ al[`n [h^ nb_cl jimmc\ f_ om_m+

> >E > K = \f

J = ,/H ,:F C ,> OC = , /C C F F ,= 2C C C Y E D E a] h jC C ]> F J C h ] Y F D E C C C h C f h C H > C ]F C C

k g g j ] C C Z a p F J > O C H S O h Y C > am aY C p Y O J =

L+ G b a ] `

D[ J>CJ= /CCC / F [ f ] h C H ] C O Y b a Z C Z a p j h q ^ dJ = C F EaC C ae ] [ F g j g H Y p ] h C Y b a Y ( ^ d g f g b a f ] C C Z a p

C>FJOJ hZ dH C E DC O ] h Y O q h C Z dH C C YC C Z dH C ( Y= O J h h Y N å C h Y > O = g f h g [ =,/HJ:FCJ>OC = , / C C F C ,= 2C C C

Y b a E a ] h j C f ] [ F J C h ] Y F aX C C f g [ b a ] O h Y f [ f b a Y C O Y m C C f g X j g O J = E a ] C C Z a p F J C [ ] h = C h g = YC C Z ap k g g j ] f )

C Z ap $ p ] b a Y C Z C p % p h Y f [ f b a Y C p Y p g = C / F J H f YF S C g f C j q z f Y p g ú $ [ g X ] h b F Y e ] ú f h Y [ C Z aC F J > S F C C

H, / S % FJ>SC* fhaD=>SPCS>C J S ^d> E DZC Z a] S C DDZ d Y E D E a] h A C C ]> F J C h ] Y F P C C C CS =JNHJS>CZa] / F = EE 

= Y b a ] f p Z a ( C Y å E a ag f Y ]H Z a ] hjh p h Y C [ f b a Y C p Y a a C C p * = g b a ] ] f g m h g \ f g q f g H H C Y ] p [ Y g 6 f h g g f ] h C )

h J = YC C Z ap 2 g b a Z C Z a p ( q F g p g h Z a p = h Y k C Z a ] f h gH ]C 8 q p F C = h ] f ] C C 2 Z a E a Y f h ? C / = ] f ] C Y f g = p g h f Y C

f ] h ] [ Y b a F Y g f C C Y F J = g j g = C m Y p h Y f [ f b a Y C p Y p g = * F h g o ] p g j g f h C = J b aM p [ Y [hYFS Z a( f g p g h Z a ] f h k )

f Y p [ p = q a g p =J NC C F C J = ]C C F % Y b a E a ] h jC C ] [ F J C h ] Y F a aC C * C Y F J C ] m 7 = Z a Y = C j Y ] p [ Y = g f h g [ f h C j g f )

C J > S C g p Y ] E a Z C Z a p S C D D J = Y b a M ] h j C M ] [ F g a a h ] Y f a aC C ã D E D M 2 Z a [ p h g C f ] h ] [ p h g a a F C p h Y F [ f b a Y f p Y p Y

DD = , /H ,:F C ,> DC CS C>CJ EDZ / , = YC C C *

N v O Q I v A

@_ f[ j i mm c\ cfcnw ^_ .âx ] f[ n ^_ f[ lx[ ] ncih [ ff_ la ck o _ ^ol[hn .âo m[a_
^ _m a l _ ``_ m i m m _o m_ m ti i a öh _ m

N+ G f _ h

= f[ \[m_ ^_ m_ m nl[p[or _rjxlcg _h n[ f_m _n ^o g [nxlc_f ]fch fko_) ]ig j fxnxm j[l f_m
^[n_m ^_ f[ fcnnxl[nol_) .â[on_ol m âi]]oj_ ^_ f[ ko_mncih ^_ f[ jimmc\ cfcnw ^_ .âx] f[ n ^âoh_
lx[]ncih [ ff_la cko_ mo cp[hn w f[ nl[hmj f[hn[ncih ^_m a l_``_ m imm_o m_m tiiaöh _m ]ih*
m_lpx_m %^o p_[o) ]igj[]nm _n mjihac_or) [ f[ g i_ff_ imm_o m_ lioa_&+ EE ]cn_ f_ m ^cp_lm
nsj_m ^_ f[ lx[]ncih [ ff_la cko_ _n f_ol jimmc\ f_m xko cp[ f_h nm i\m_lpxm ^ol[hn f_ m nl[hm*
jf[h n[ncihm) _n miog _n w f[ ]lcncko_ f_ m h_o` ijxlxm) [s[hn mo\cn f[ lxnl[hmj f[hn[ncih
j[l f[ al_``_ ^_ f[ gög_ _mjö]_ ^[hm ^_ ^ c``xl[h n_m jxl ci^_m ^o n_gjm+ EE ]cn_ f_ m l[cmihm
_g jx]b[hnm .âx] f[ n ^_ f[ lx[]ncih [ff_la cko_+ Ah`ch cf hiom jim_ f[ ko_mncih ^_ f[ ]ih*
p_h[h]_ ^_m ^ c``xl[h nm nsj_m ^_ f[ lx[]ncih [ ff_la cko_ w f[ g i^c`c][ncih ^_ f[ al_``_ ) _n
f_ m ji mmc\ cfcnx m ^_ mih _rjficn[ncih +

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

fc\ _l ^ c_ I ia fc]be_cn ^_m = o `nl_n_h m _ ch _l [ ff_ la cm]b _h N _[e ncih \_c R _lq _h^oha
tiia _h _l G hi]b_h nl[h mj f[h n[ n_

N+ G f _ h

@_l R _l`[mm_l _l^ln_ln [o` Cloh^ m_ch_l _rj_lcg _h n_ff_h =l\_cn_h oh^ [h D[h^ efc*
h cm]b_h I[n_lc[fm miq c_ ohn_l =h`ccbloha _la[ht_h^_l =ha[\_h [om ^_g O]blc`nnog ^[m
Lli\f_g ^_l I^afc]be_cn ^ _m =o`nl_n_hm _ch_l [ ff_la cm]b _h N_[encih h[]b Pl[hmjf[hn[ncih
eihm_lpc_ln_l tiia_h_l eigj[en_l oh^ mjiha cim_l %[encp_m Ghi]b_hg[le _hnb[f*
n_h^_l& Ghi]b_hnl[hmjf[hn[n_ %pih G[f\_lh&+ Al _lq^bhn ^c_ _ ch t_ fh _h =ln_h [ff_l*
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acm]b_l N_[encih_h oh^ cbl_ _p_h no_ff_h ãkocp[f_hn_) ^c_ \_c Pl[hmjf[hn[ncih_h toú >_*
i\[]bnoha a_f[han_h + S_cn_l \_m]bl_c\n _l 6 ij_lc_ln_ L[nc_hn_h) \_c ^_h_h ch p_lm]bc_^_*
h_h V_cn[\mn[h^_h _ch_ N_nl[hmjf[hn[ncih _ ch _m Ghi]b_hnl[hmjf[hn[nm a f_ c]b_l D_leoh`n
^ol]ba_`obln qil^_h q[l+ @_l R_l`[mm_l `ccbln [o]b ^c_ Qgmn[h^_ [h) ^c_ ^_g =o`nl_n_h
_ch_l [ ff_la cm]b _h N_[encih _hna_a_hq cle_h + O]b fc_mmfc]b q cl`n _l ^c_ Bl[a_ [o`) i\ ^c_
_ ch t_ fh _h Psj_h [ ff_la cm]b_l N_[encih_h `ol ^_h m]bh _ff_h Qg\[o ^_m Ghi]b_hnl[hm*
j f[h n[nm anchmnca mch^ oh^ q[m `cnl I iafc]be_cn_h cbl_l _p_h no_ff_h =omhontoha \_mn_b_h+

N A B A N A J ? A O

.+ Gwhmeï) I+) Gf_h) N+7 Qhjo\fcmb_^ i\m_lp[ncih) .625+
7 + Gf_h) N+7 ?m+ K`nb[fgif+ 1Ö2 7 /13) .622+
0+ Gf_h) N+7 Nitbf+ Po\_le+ 5 7 3-6) .624+
1+ Hch^_lmnlig) H[ha) G+7 H_m jb[m_m ch cnc[ f_m ^_ f[ ^xal[^[ncih ^_m jlin_ch_m j[l f_m

_htsg_m+ ?ihal_m Ehn_l) ^_ > ci]b_g c_) L[lcm) .62/+
2+ Icfalig) B+7 I_^+ ^im+ I celi\cif+ 0 7 03/) .620+
3+ Iilcmc _n [f+7 Ar]_ljn[ g_^+ %=gmn+& ET m_] + /.12) .624+
4+ Nia_lm) >+ K+) ?ihp_lm_) F+ I+) P[sfil) =+ ?+) ?[gj\_ff) N+ I+7 Lli]+ Oi]+ _rj+ >cif+

I_^ %JU& O/,0 7 2/0+ H620+
5+ ëel]pch[) >+7 L_lmih[f ]iggohc][ncih +

%@l+ N+ G f_h&7 J[ Keliobfyeo 36/) Dl[^_] Glwfipx EE) ?t_]bimfip[ec[



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

= J J K Q J ? A I A J P O

O`] >r][`gkdgnYc <kkg[aYlagf g^ KdYkla[ Nmj_]gfk o add gj_Yfar] ^jge Emf] .4 lg Emf]
/,( -52, af H Yjawfkcx Gwrfõ $>r][`gkdgnYcaYW l`] N][gf\ af l] jfY lagfY d Nqehgkame g^
KdYkla[ Nmj_]jq*

O`] d]Y\ af_ l`]e ]k Yj] 6 -* O jYfkh dYf lY lagf g^ lakkm]k* Ñ .* =mjfk*
?]lYad af ^gje Ylagf o add Z] _an]f Zq6 ?j* M a[`Yj\ Fdmrwc( N][j] lYjq g^ l` ] Nqehgkame(

>dafa[ g^ K dYkla[ Nmj_]jq( ëjgZwjgnY 1,( K jY`Y -.( >r][`gkdgnYcaY*

D0 >A E E . ADDA

C]pg[baJ=YmFg] ,2e][O=J fbaY>Oae][FCp paahqhjJ= [gYljkY]O EE > f H f g / a a q H f g f b a Y [ j Y )

f][Fgaa p f h q h e f [ qnY>OC]H YYhqN]plCZap j g [ O ] a a ( FJOghZaf >J>OJCO>C .4 Ñ/, CDJCC -52, j*
Z j * H Y h m Y f [ F ] EdYYf] $C ] p g [ b a J = Y F C Y % *

KbaY=CZaH p]FYHC( FJOghka] \q^dqp g2[q:F^dYOZ[Y fY [CHfgYfqH]( YkfYaJO>C >Ea]blqagfsf]6
-* Dd]h][Y^dFY OFYf]f( .* Jplgjf*

fgÉhg2CZa] CCjEaghHYmCC [ggNemO []Fh]pYhZ [CHfgYfqHY ^d)h KfpYhf FbaqYYf $C]pg[bag)
kYFCY( Ddh Y jY -.( DDDhgNYhg=Y 1,( FbaCCCFY fbaY[pCn][Fgaa pmhqhjmC%*

= J J K J ? A O

Gà<kkg[aYlagf \]k >`ajmj_a]fk K dYklaim]k ]f O[`x[gkdgnYima] g j_Yfak] \xk .4 bmkimàY
/, Emaf -52, w HYjawfkcx Gwrfõ $O[`x[gkdgnYima]% d] \]mpaõe] Nqehgkame Df l] jfY lagfY d
\] >`ajmj_a] KdYklaim]*

G]k hjgZdõe]k hjaf[ahYmp ljY alx k 6 -* O jYfkh dYf lY lagf \]k lakkm]k* Ñ .* =jmdmj]k*
Ogml]k af ^gje Ylagfk k]jgf l \gffxk h Y j d] kx[ j] lY aj] \m Nqehgkame 6 ?j* M a[`Yj\ Fdm)

rwc( >dafaim] \] >`ajmj_a] KdYklaim]( ëjgZwjgnY 1,( K jY`Y -.( O[`x[gkdgnYima]*

J = ? D N E ? D P A J

?a] Ok[`][`gkdgoYcak[`] B ]k]ddk[`Y^l ^ûaj \a] K dYklak[`] >`ajmj_a] g j_Yf ara]jl ngf
.4]f Zak /,]f bmf a -52, af H Yjawfkcx Gwrfõ ]af Df l] jfY lagfY d]k Nqehgkame \]j KdYkla)
k[`]f >`ajmj_a]*

?a] CYmhlhjgZd]e] kaf\6 -* O jYfkh dYf lY lagf \]j B]o]Z]* Ñ .* Q]jZj]ffmf_]f*
IY`]j] Df^gje Ylagf]f ] jl] adl \]j N ]c j] lYj \]k Nqehgkame 6 ?j* M a[`Yj\ Fdmrwc(

Fdafac ^* h dYklak[`] >`ajmj_a]( ëjgZwjgnY 1,( KjY`Y -.( Ok[`][`gkdgoYc]a*



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

L N A H E I E J = N U E J B K NI= P E K J BKN ?KJ P N E > Q P KN O

Jja_afYd h Yh]jk gf Ydd Ykh][lk g^ h dYk la[ kmj_]jq [Yf Z] Y[[]hl]\ ^gj hmZda[Ylagf af
<[lY [` ajmj_ aY] h dYkla[Y] af MmkkaYf( @f_dak`( B]jeYf Yf\ Aj]f[`* Oog [d]Yjdq d]_aZd]
[gha]k g^ l`] e Yfmk[jah l Yj] j]imaj]\ * @Y[` Yjla[ d] emkl Z] hjgna\]\ o al` Yf Y\]imYl]
kmeeYjq af Y l d]Yk l l` j]] [gha]k* O`] `]Y\af_ k`gmd\ af[dm\] l`] fYe] g^ l`] afklalm lagf
Y l o`a[` l`] ogjc \]Y dl o al` `Yk Z]]f [Yjja]\ gml( a* ]* fYe] g^ afklalm lagf ( fYe] g^ l`]
`]Y\ g^ l`] afklalm lagf o al` ^mdd Y[Y\]e a[ lald] ( af l`] [Yk] g^ Y mfan]jkalq [dafa[ l`]
fYe] Yf\ h dY[] g^ l`] mfan]jkalq * M]^]j]f[]k k`gmd\ Z] dakl]\ af l`] af l]jfYlagfYddq
Y[[]h l]\ eYff]j* Dddm kljY lagfk6 h`glg_jYh`a[ \g[me]flYlagf Ñ ZdY[c Yf\ o`al]( fgl
j]lgm[`]\ ( _dgkkq* ? jYo af_k Yf\ _ jYh` k emkl Z] [ d]Y j Yf\ km alYZ d] ^g j j]hjg\m[lagf *
Df l`] [Yk] g^ Ydd addm k ljY lagf k Y n]jla[Y d Y jjYf_]e ]f l ak o]d[ge]* Dddm kljY lagf k emkl Z]
[d]Yjdq e Yjc]\( o al` l`] dgo ]j ]\_] af\ a[Yl]\ gf l`] j]n]jk] ka\]* Nae adYjdq l`] Yffg lY )
lagf g^ h`glg_jYh`k Yf\ _jYh`k gf l`] j]n]jk] ka\] emkl af[dm\] l`] aj fmeZ]j Yf\ l`]
Ym l`g jàk fYe ] lg_]l`]j o al` l`] lald] g^ l`] Yjla[ d] * O`] h jgh]j hgkalagf g^ ]Y[` addm k ljY )
lagf k`gmd\ Z] [d]Yjdq af\ a[Yl]\ af l`] e Yfmk[jah l kg l` Y l al eYq Z] [gjj][ldq hdY[]\
af l`] l]pl* O`] ]\ alg jaY d ZgYj\ j] da]k gf Yml`gjk lg dae al l` ] aj Yjla[ d]k lg Y j]YkgfYZd]
d]f_l`*

E J B K NI= P E K J O L N v H E I E J = E N A O = Q T =Q P A QN O

Kgmj dY hmZda[Ylagf \Yfk dY j]nm] <[lY [`ajmj_ aY] h dYkla[Y] k]jgfl Y[[]h lx]k d]k
g]mnj]k gja_ afYd]k [gf[]jfYf l lgmk d]k hjgZdõe]k \] dY [` ajmj_a] h dYklaim] ]f dYf_m]k
jmkk]( Yf_ dYak] ( Ydd]e Yf\]( ^jYf_Yak] ]l k]jgf l hmZdax]k \Yfk []k dYf_m]k* G]k g]mnj]k
\gan]fl ] lj] jx\ a_x]k ]f . ]p]ehdYaj]k ljõ k dakaZd]k* >`Yim] Yjla[ d] \gal [gfl]faj mf
jxkmex km^^akYee]fl dgf_( Ym egafk ]f ljg ak ]p]ehdYaj]k* ?Yfk -à]f)l]pl] \gal x lj] af)
\aimx d] da]m \m ljYnYad \mim]d -àgmnjY_] hjgna]fl( [àõkl)w \aj] d] lalj] \m da]m \m ljYnYad(
d] da]m \m ljYnY ad \ aja_]Yf l Yn][ d]k lalj] k Y[Y\xe aim]k ]f ]fla]j* ?Yfk d] [Yk( gad ad
k àY_ al ömf] [daf aim] mf an]jkalY aj] d] fge ]l d] kaõ_] \] -àmfan]jkalx \gan]fl õ lj] x_Yd]e ]fl
af\aimxk* GY dallx jY lm j] \gal õ lj] af lalm dx] ö Yh jõk d]k mkY_]k af l]jfYlagfYmp * <ff]p]k
addm k ljx]k 6 \g[me ]flYlagf w h`g lg_jYh`a]k fgaj kmj ZdYf[( fgf j]lgm[`x]k( Z jaddYf l]k* G]k
\]kkafk ] l _jYh`aim]k \gan]fl õ lj] [dY ajk ] l Yh d]k w dY j]hjg\m[lagf * Kgmj lgm l]k Yff]p]k
addm k ljx]k d] j]f\]e ]fl n]jla[Yd ]kl j][geeYf\x* GY \]k[jah lagf \]k addm k ljY lagfk \gal
õ lj] Za]f \aklaf[l] ( dY dae al] af ^xja]m j] \gal õ lj] e Yjimx] Ym n]jkg* ?] exe] dY \]k[jah lagf
\]k h`g lg_jYh`a]k ] l _jYh`aim]k Ym n]jkg \gal [gfl]f aj d] fmexjg ö gj\j] ] l d] fge \]
-àYm l]mj Yn][ d] lalj] \] KYjla[d]* ?Yfk d] e Yfmk[jah l \gal õlj] af\aimx ömf] ^Y_gf ljõ k
nakaZd] -à]f\jg al g{ dY j]hjg\m[lagf \gal ^a_mj]j( Y^af imàad kg al hgkkaZd] \] dY h dY[] j
]pY[l]e ]fl \Yfk d] l]pl]* GY j]\Y[lagf k] jY al j][gffY akkYf l] Ymp Yml]mjk \] dae al]j d]mjk
[gfljaZmlagfk w mf] dgf_m]mj fgjewd]*
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Uo][ck KmZdacYlagf af \]j U]alk[`ja^l <[lY [` ajmj_ aY] h dYk la[Y] o ]j\]f Jja_afYa)
YjZ]al]f ( \a] kYe lda[`] KjgZd]e] \]j h dYklak[`]f >`ajmj_a] Z]lj]^^]f af jmkkak[`]j( ]f_da)
k[`]j( \]m lk[`]j mf\ ^jYfr\kak[`]j NhjY[`] Yf_]fgee]f mf\ af \]f Yf_]^m`jl]f NhjY)
[`]f hmZdara]jl* ?a] <jZ]al]f elakk]f af .( _ml d]k]jda[`]f @p]ehdYj]f( Yf_]^]jla_ l k]af*
E]\]j < jlac]d emkk ]af _]fm_]f\ dYf_]k M]kmex( o ]fa_kl]fk af / @p]ehdYj]f ]f l`Ydl]f *
Df \]e Oal]d ak l \]j < jZ]alkhdYlr( \]e \a] <jZ]al ]f lk lYee l \* a* \]j G]ll]j \]k <jZ]alk)
h aYlr]k e al ngdd]e YcY\]e ak[`]f Oal]d mf\ kgnn]al ]k ka[` me ]af] P fan]jkalYlkc daf ac
`Yf\]dl ]Z]f^Yddk \]j]f Nalr mf\ =]r]a[`fmf_ Yfrm dm` j]f * G al] jY lm jYf_YZ]f kaf\ fY[`
\]f af l] jfY lagfY d]f B]ZjYm[`]f Yfrm^aa`j]f* = ad\Z]adY_]f6 h`g lg_jYh`ak[`] ?gcme]flY)
lagf k[`oYjr)o]akk( mf j] lgm[` a] jl( Ym d B dYfrhYha]j* U]a[`fmf_]f mf\ BjYh`] kgdd]f c dY j
mf\ j]hjg\mc lagfk^Y` a_ k]af* =]a Yda]f = ad\Z]adY_]f akl ]af] n]jlacw d] <fgj\fmf_ ]j)
o aafk[`l* ?a] =]r]a[`mf_ \]j =ad\]j emkk \]mlda[` ( \]j P fl]jjYf\ Ym^ \]j Mm[ck]al]
Z]r]a[`f]l k]af* ?a] =]r]a[`fmf_ \]j K`glg_jYh`a]f mf\ \]j BjYh`] emkk Ym^ \]j Mla[c)
k]al] ]Z]f^Yddk ]af] J j\fmf_kfmee]j( IYe]f \]k <`lgjk mf\ Oal]d \]j <jZ]al ]f l`Ydl]f *
Df \]j C Yf\k[`ja^l emkk YffY`]jf\ \a] Nl]dd] Z]r]a[`f]l k]af( o [`af \a] <ZZad\mf_
dg_ak[` _]`gjl( me ka] ae O]pl ja[` la_ ]afgj\f]f rm cgff]f* ?a] M]\Yclagf ]jo Yjl] l(
\Ykk ka[` \a] <mlgj]f e al D`j]f =]aljY_]f Ym^ ]af]f ]f lkh j][`]f\]f Pe^Yf_ Z]k[`jYfc]f
o]j\]f*
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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

SDANA PK LH=?A OQNCE?=H EJ?EOEKJO EJ PDA B=?A
C* K @ ë F J Q ä ( =* N O J > F < M

= ]_ln[ch n_hmcih [h^ mig _ncg _m _p_h `_[l) qbc]b nb_ j[nc_hn `__ fm \_`il_
nb_ ij_l[ncih) mo\mc^_m koc]efs [`n_l nb_ ij_l[ncih b[m \__h ]igjf_n_^ [h^ nb_
qioh^ jlij_lfs b_[f_^+ Pb_h nb_ j[nc_hn mn[lnm ni n[e_ ][l_`of hinc]_ i` nb_ m][l)
nb_ ihfs `_[nol_ pcmc\f_ ni bcg+ Pbcm [nncno^_ i` j[nc_hnm ][h \_ i\m_lp_^ _p_ls
^[s ch ][m_m qb_l_ nb_ m][lm [l_ bc^^_h \s ]finb_m) [h^ nb_ gil_ mi ch m][lm
i` nb_ `[]_+ I[hs j_ijf_ i\d_]n ni m][lm _p_h c` nb_s [l_ hin p_ls ]ihmjc]oiom+
Hcnnf_ qih^_l nb_s ][h b[l^fs l_]ih]cf_ nb_g m_fp_m ni m][lm pcmc\f_ [n `clmn mcabn)
j[lnc]of[lfs c` nb_s [l_ ni mig _ _rn_hn ^cm`caolcha+

=fnbioab mola_ihm b[p_ _mm_h nc[ ffs []]_jn_^ ]_ln[ch jlch]cj f_m i` g[echa
nb_ ch]cmcih [h^ jf[]cha nb_ m][l ih nb_ _rnl_g cnc_m) g [chfs ih nb_ b[h^m) nb_s
^i hin [ff [^b_l_ ni nb_g [m s_n+ Mocn_ i`n_h nb_s ^i hin l_mj_]n nb_m_ jlch*
]cj f_m ch ch]cm cihm ih nb_ `[]_+ Pb_ [onbilm ]ihmc^_l cn nb_ ^ons i` _[]b mola_ih
ni j[s nb_ al_[n_mn [nn_hncih ni nb_ q[s b_ j f[]_m nb_ ch]cmcih ch [hs ij_l[ncih
i` nb_ `[]_ q cnb l_a[l^ ni nb_ jimnij_l[ncp_ m][l+ Pb_ [_mnb_nc] ]ihmc^_l[ncih
mbiof^ \_ l_a[l^_^ bcm ^ons nbioab cn gcabn jlifiha nb_ ij_l[ncih [h^ g[e_
cn n_]bh c][ ffs gil_ ^c``c]ofn+

En cm [g[tcha `il biq g[hs ^_][^_m nb_ ^l[qcham ^_j c]ncha b[ha_lâm n_hmcih
fch_m i` nb_ mech) jo\fcmb_^ \s nb_ [onbil ch .53.) b[p_ \__h [h^ [l_ mncff \_cha
l_j_[n_^ ch molac][f n_rn\iiem [m [ aoc^_ `il nb_ ]ill_]n j f[]cha i` ch]cmcihm+
Jin ihfs a_h_l[f mola_ihm \on [fmi mj _] c[ fcmnm ch nb_ mola_ls i` nb_ `[]_ l_`_l
ni nb_m_ fch_m ch nb_cl \iiem+ Eh jl[]nc]_) biq_p_l) nb_s ^i hin ai \s nb_g) [m
][h \_ mbiqh \s nb_ ch]cmcihm ch p[lciom jf[mnc] ij_l[ncihm+ =]no[ffs ihfs ch
nb_ f[mn .2Ö/- s_[lm b[p_ i]][mcih[f l_jilnm [jj_[l_^ ch nb_ fcn_l[nol_ [\ion
nb_ ohmocn[\cfcns i` nb_ lionch_ [jjfc][ncih i` b[ha_lâm fch _m [m aoc^_m `il nb_
]ill_]n j f[]cha i` ch]cmcihm ch nb_ `[]_+

?t_]bimfip[e jf[mnc] mola_ihm) jojcfm i` =][^_g c]c[h B+ >olc[h).Y b[p_ [fq[sm
\__h f_^ ni ]ihmc^_l nb_ [_mnb_nc] [mj_]n qb_h g[echa molac][f ch]cmcihm ch nb_
`[]_) qbc]b g_[hm ni jf[]_ nb_g ch nb_ ^sh[g c] jbsmci fia c][ f aliip_m [h^
]l_[m_m+ =fl_[^s [ fiha ncg_ [ai >olc[h l_j_[n_^fs _gjb[mct_^ [h^ jlip_^ nb[n
cn q[m hin [ fq [sm jimmc\f_ ni [jjfs nb_ l_mofnm i\n[ch_^ `lig mno^c_m ih ][^[p_lm
ni nb_ fcpcha ila[hcmg + >_mc^_m) cn cm ehiqh nb[n nb_ ]ill_]nh_mm i` nb_ fch_m [m
^_m]lc\_^ \s b[ha_l ch nb_ l_acih i` nb_ `[]_ b[m h_p_l \__h p_lc`c_^ [h_q mch]_
bcm ncg_+ ?ir0& p_lc`c_^ b[ha_lâm `ch^cham [h^ l_mofnm ih inb_l j[lnm i` nb_ \i^s
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[h^ [llcp_^ [n [ p_ls ^ c``_l_hn j[nn_lh+ Pb_ j[nn_lh i` n_h mcih fch _m ih nb_ \i^s
[]]il^cha ni ?ir ]ill_mjih^m gil_ ni ]fch c][ f _rj_lc_h]_ nb[h ni nb_ ]f[mmc][ f
fch _m i` H[ha_l) nb_ ]ill_]nh_mm i` qbc]b q[m [fl_[^s ko_mncih_^ \s Ogcnb ch
nb_ f[mn ]_hnols+ =giha nb_ ]fch c] c[h m ?ihq[s)/& ch .605) jichn_^ ni nb_ ^ c``_l_h]_
\_nq__h nb_ _f[ mnc] cns i` nb_ mech ch ][^[p_lm [h^ ni nb[n i` fcp cha j_lmihm+

Aa_* -* M]dYlagfk`ah g^ l`] [gmjk] g^ kcaf [j]Yk]k lg l`] mf\]jdq af_ emk[d]*

Ll_pciomfs) ch .602) S_\mn_l ch bcm l_pc_q i` `[]nilm f_[^cha ni \[^ m][lm b[^ ]ig_
ni nb_ ]ih]fomcih nb[n nb_ gimn mocn[\f_ q[s i` j f[]cha nb_ ch]cm cihm q[m ni
`i ffiq nb_ h[nol[f qlche f_m i` nb_ mech) b[ha_lâm fch _m [l_ nb_ l_mofn i` mn[nc]
`il]_m []ncha ih nb_ mech i` ][^[p_lm+ Pb_ jbsmci fia c][ f aliip_m [h^ ]l_[m_m [l_)
biq_p_l) nb_ l_mofn i` ^sh[g c] `il]_m []ncha ih nb_ mech i` fcpcha j_lmihm+

Pb_ mn[nc] j[nn_lh i` b[ha_lâm fch_m) [m q[m chnli^o]_^ \s Gi]b ch .56/) g[s
\_ mocn[\f_ `il j f[]cha nb_ ch]cmcih ih [ff nb_ \i^s _r]_jn ih nb_ `[]_+

I c]lim]ijc] _r[g ch[ncih mbiqm nb[n nb_ nb_ils i` nb_ cll_aof[l) git[c]
n_rnol_ i` ]i ff[a_hiom [h^ _f[mnc] `c\l_m cm hi fiha_l p[fc^+ En mbiq m nb[n nb_
g[dilcns i` `c\l_m [l_ [ll[ha_^ ch j[l[ff_f) `ilg cha g_g\l[h_m [h^ \[h^m ch nb_
^cl_]ncih i` nb_ al_[n_mn n_hmcih [h^ [l_ \ioh^ oj chni ih_ ]ihnchoiom f[s_l \s
[ mg [ff hog\_l i` ]limm `c\l_m+ Pb_ `ch^cham) nb_l_`il_) [l_ ^c``_l_hn ch mfc^_m
]on j[l[ff_f ni nb_ fch_m i` n_hmcih `lig nbim_ ]on []limm nb_m_ fch_m+ Eh nb_ f[nn_l
nb_ g[dilcns i` _ f[mnc] [h^ ]iff[a_hiom `c\l_m b[p_ \__h m_p_l_^ nl[hmp_lm_fs
qb_l_[m ch nb_ `ilg_l nb_ g[dilcns i` `c\l_m [jj_[l fihacno^ch[f+ Oech oh^_l
]ihmn[hn n_h mcih [^[jnm cnm_ f` ni cnm `oh]ncih [h^ nb_ _f[ mnc] [h^ ]iff[a_hiom
`c\l_m j f[]_ nb_g m_fp_m ch nb_ ^cl_]ncih i` nb_ al_[n_l joff+ Pb_ ^cl_]ncih i` nb_
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]l_[m_m ch nb_ `[] c[ f mech) qbc]b fi m_m _ f[ mnc] cns \s jbsmci fia c][ f [acha) ^_j_h^m
ih nb_ jbsmci fia c][ f gip_g_hnm ][om_^ \s nb_ ]ihnl[]ncih [h^ l_f[r[ncih i` nb_
gcgc] gom]of[nol_+ Pb_ ]iolm_ i` jbsmci fia c][ f aliip_m ch nb_ `[]_ cm nb_ l_mofn
i` nb_ chm_lncih i` mig _ moj_l`c]c[f g om]f_ \oh^f_m chni nb_ mo\]on[h_iom ncmmo_
il chni nb_ mech+

Aa_* .* ? a^^]j]fl [gmjk] g^ l`] h`qkagdg_a[Yd [j]Yk]k Yf\ g^ `Yf_]jàk daf]k*

Och]_ nb_ [h[nig c][f [ll[ha_g_hn i` nb_ gom]f_m cm Ö [j[ln `lig mfcabn
^_pc[ncihm Ö nb_ m[g_ ch _p_ls bog[h `[]_) nb_ ^cl_]ncih i` nb_ l_mo fncha
qlchef_m) nii) cm p_ls mcg cf[l ch gimn j_ijf_+ J[nol[ffs) nb_l_ [l_ mig_ ch^cpc^o[f
^ c``_l_h]_m+ Ono^scha nb_ jbsmciahigs i` g[hs j_ijf_) cn ][h \_ m__h nb[n nb_m_
^ c``_l_h]_m [l_ hin p_ls g[le_^ il hog_liom [h^ [l_ g[chfs `ioh^ ch ]_ln[ch
l_acihm) _+ a+ [lioh^ nb_ gionb+ K\m_lp[ncihm i` nb_ [onbilm ]ih`clg nb_ `ch^cham
i` Gl[cmmf)2 3& ?ir) ?ihq[s) [h^ [fmi nb_ `ch^cham i` No\ch5& qbi) ch il^_l ni mno^s
nb_ ]iolm_ i` nb_ aliip_m [h^ qlche f_m ch nb_ `[]_) om_^ [ jlchn g_nbi^ mcg cf[l
ni nb[n i` nb_ jifc]_ `il `cha_l jlchnm+

? fchc][f i\m_lp[ncih [h^ jlchn g_nbi^m mbiq nb[n me ch ]l_[m_m ch nb_ `[]_
[fq [sm [jj_[l jbsmci fia c][ ffs [n lcabn [haf_m ni nb_ ^cl_]ncih i` nb_ gom]f_ ]ih*
nl[]ncih+ Bca+ . mbiqm ^l[q cham i` ]ihmjc]oiomfs g[le_^ ]l_[m_m ch nb_ `[]_
`ilg_^ ih nb_ \[mcm i` gom]f_ `oh]ncih+ Sb_h ]igj[lcha nbcm jc]nol_ q cnb nb_
^l[qcham i` b[ha_lâm fch _m ih Bca+ / nb_ g[le_^ ^ c``_l_h]_m ch mig_ j[lnm i` nb_
`[]_ %`il_b_[^) mojl[il\cn[f l_acih) l_acih lioh^ nb_ _s_m) nb_ f[n_l[f [mj_]n
i` nb_ ]b__em Ö g[chfs nb_ fiq_l j[ln Ö) nb_ ojj_l fcj) nb_ mc^ _m i` nb_ him_)
_ n] +&) \_]ig_ _pc^_hn+
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Kh nb_ `il_b_[^ nb_ q lche f_m loh bilctihn[fffs mfcab nfs ]olpcha ch nqi q[sm+
Pb_ fiq _mn aliip_ fs cha h_rn ni nb_ _s_\liqm cm `ilg_^ \s nb_ chm_lncih i` moj_l*
`c] c[ f \oh^f_m i` nb_ g+ `lih n[ fcm chni nb_ mech+ Knb_l q lche f_m ^_p_fij \s
[^[jn[ncih i` nb_ mech ni nb_ p_lnc][f ]ihnl[]ncihm i` nb_ `il_b_[^ gom]f_m+ Eh nb_
g_^c[h j[ln i` nb_ `il_b_[^) ih \inb mc^_m i` nb_ h[m[f liin) nb_ g+ ]illoa[nil

Aa_* /* >gmjk] Yf\ dg[Ylagf g^ l`] emk[d]k af l`] ^Y[]*

af[\_ff[_ cm chm_ln_^ chni nb_ mech [h^ ]ihnl[]nm bilctihn[ffs nbom ^l[qcha nb_
_s_\liqm niq[l^m nb_ g c^fch_8 b_l_ nb_ mech `i f^m p_lnc][ ffs + Oig_ ch^cpc^o[f
^ c``_l_h]_m ch f_hanb [h^ mig _ncg _m ch nb_ hog\_l i` aliip_m) \on hin ch nb_cl
^cl_]ncih) ][h \_ `ioh^+

Kh nb_ mc^_ i` nb_ him_ i\fcko_ aliip_m ^_p_fij nblioab nb_ []ncih i` nb_
g+ h[m[fcm) g[chfs cnm nl[hmp_lm_ jilncih8 ih nb_ liin i` nb_ him_ [h^ \_fiq cn
nl[hmp_lm_ aliip_m ^_p_fij qbc]b ]limm nb_ g+ ^_jl_mmil af[\_ff[_ lohhcha
fihacno^ch[ffs ) \_cha chm_ln_^ chni nb_ mech i` nb_ him_ [n p[lciom ^_jnbm+ Eh nb_
f[nn_l j[lnm i` nb_ him_ nb_ q lche f_m ]limm nb_ g+ f_p[nil h[mc _n f[\cc g[rcff[lcm
g_^c[fcm+ Pb_ ]ihmjc]oiom jbsmci fia c][ f n[lm[f aliip_ ih nb_ ojj_l fc^ l_mofnm `lig
nb_ chm_lncih i` nb_ g+ f_p[nil j[fj_\l[_ moj_lcilcm qbim_ `ch_ \oh^f_m j_h_nl[n_
chni nb_ mech [n lcabn [haf_m ni nb_ mol`[]_+ Pb_ mb[ffiq _l aliip_ ih nb_ fiq_l
fcj cm `ilg_^ ch [ mcg cf[l q[s \s nb_ g+ il\c]of[lcm i]ofc) nb_ j[fj_\l[f [h^ il\cn[f
jilncihm i` qbc]b loh bilctihn[ffs [h^ [l_ `clg fs `cr_^ ni nb_ \ih_ [n _[]b ]ilh_l
\s nb_ g_^c[f [h^ f[n_l[f fca[g_hn l_mj_]ncp_fs + Pb_ `oh]ncih i` nbcm gom]f_ cm
g[chfs ni fc`n nb_ fiq_l [h^ joff ^iqh nb_ ojj_l fc^+ D_l_ nb_ mech qlchef_m
loh [n lcabn [ha f_m ni nb_ []ncih i` nb_ gom]f_ \on j[l[ff_f ni nb_ ]iolm_ i` cnm
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\oh^f_m+ =n nb_ ]ilh_lm) g[chfs [n nb_ f[n_l[f ]ilh_l) qb_l_ nb_ gom]f_ \oh^f_m
`ilg [h [l]b) nb_ qlche f_m `[h ion ch [ \oh^f_ i` l[sm [h^ loh [n lcabn [haf_m
ni nb_ [l]b i` nb_ gom]f_ \oh^f_m+ Pb_ jbsmci fia c][ f h[mi*f[\c[f aliip_m ^_p_fij
h_[l nb_ himnlcfm nblioab nb_ chm_lncih i` nb_ g+ ko[^l[nom f[\cc moj_lcilcm chni
nb_ mech) [h^ \_fiq nbcm nblioab nb_ chm_lncih [h^ []ncih i` nb_ _hncl_ gom]of[l

Aa_* 0* Aa_* 1*
Aa_* 0* >gfkha[mgmkdq o jafc d]\ ^Y[] EM FCDE $l][`faim] Y[[gj\af_ lg F jYakkd%* Ñ Aa_* 1*

>gfkha[mgmkdq o jafcd]\ ^Y[] EM OPN FIKE $l][`faim] Y[[gj\af_ lg F jYakkd%*

msmn_g lohhcha `lig nb_ g[f[l jlino\_l[h]_ ^iqh niq[l^m nb_ g+ il\c]of[lcm
ilcm+ Pb_ aliip_m b[p_ [h oh^of[ncha ]iolm_) \_][om_ nb_ ]igjfc][n_^ alioj i`
g om]f_m []nm ch ^c``_l_hn ^cl_]ncihm+

Pb_ me ch ]l_[m_m ih nb_ ]b__em [fmi loh [n lcabn [ha f_m ni nb_ ^cl_]ncih
i` nb_ gom]of[l ]ihnl[]ncih %Bca+ 0) 1) 2&+ R[lciom ^_pc[ncihm ch nb_cl ]iolm_ g[s
\_ ][om_^ nblioab nb_ ch `fo_h]_ i` ch^cpc^o[f `[]nilm) c+ _+ ^ c``_l_hn `oh]ncih[f
_ ``c] c_h ]s i` nb_ gom]f_m %_+ a+ nl[ch_^ g cgc]m) b[\cn i` ]b_q cha) _n] +& + En cm)
nb_l_`il_) h_]_mm[ls ni mno^s ][l_`o ffs nb_ ^_p_fijg_hn i` ]l_[m_m ^olcha gcgc]
gip_g_hnm ch _[]b j[nc_hn m_j[l[n_fs + Eh nb_ f[n_l[f j[lnm i` nb_ ojj_l jilncih
i` nb_ ]b__em nb_ ]l_[m_m loh mig_qb[n bilctihn[ffs \_][om_ i` nb_ []ncih i` nb_
n_gjil[f gom]f_ qbc]b ]ihnl[]nm p_lnc][ffs +

No\ch5& omcha bcm jlchn g_nbi^ ih [ f[la_ hog\_l i` j[nc_hnm [m]_ln[ch_^
nb[n nqi nsj_m i` qlche f_m [l_ `ilg_^ g[chfs [lioh^ nb_ gionb \s qbc]b b_
^ cmnchao cmb_m nb_ mi*][ ff_^ Üb[jjsá [h^ Üm[^á nsj_ i` `[]_+
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=lioh^ nb_ gionb fc_ m nb_ g+ il\c]of[lcm ilcm qbc]b cm hin chm_ln_^ chni nb_
me _f_ nih i` nb_ `[]_ \on ihfs cll_aof[lfs m_h^m [ `_q mg[ff \oh^f_m niq[l^m nb_
g[h^c\f_+ Kh ]ihnl[]ncih nb_ mech ]l_[m_m chni `[hhcha*ion aliip_m qbc]b [l_
[jj[l_hn g[chfs ch j_ij f_ qcnbion n__nb + Eh^cpc^o[f ^_pc[ncihm ch nb_cl ]iolm_
[l_ ][om_^ \s p[lc[ncihm ch nb_ ch n_l]ihh_]ncih i` nb_ g+ il\c]of[lcm ilcm q cnb

Aa_* 2* ? aj][lagf g^ ke Ydd ]p[akagfk af l`] ^Y[]*

inb_l g om]f_m i` nb_ `[]_ W_+a + nb_ g+ \o]]ch[nilcom) ko[^l[nom f[\cc g[h^c\of[lcm)
h[m[fcm) ][hchom) _n] +&+

Kh nb_ ]bch [h^ ch nb_ l_acih i` nb_ g+ g _hn[fcm) qbc]b lohm nl[hmp_lm_fs)
nb_ aliip_m ^_p_fij gil_ p_lnc][ ffs nb[h f[n_l[ ffs ) qb_l_ nb_s `ilg [l]b_m
j[mmcha bilctihn[ffs oh^_l nb_ ]bch+ Pb_l_ nb_ g+ nlc[haof[lcm [h^ jf[nsmg[
cgjf_g_hn nb_cl ch `fo_h]_ gil_ g[le_^fs+

=m q[m m[c^ \_`il_) nb_ ]iolm_ i` nb_ aliip_m [h^ qlchef_m) qbc]b [l_ nb_
l_mofn i` nb_ me ch [^[jncha cnm_ f` ni nb_ ]ihnl[]ncih i` nb_ oh^_lfscha gom]f_)
q c^_fs ^c``_lm `lig nb_ ]iolm_ i` nb_ ] f[ mmc][ f n_hmcih fch _m i` H[ha_l+ O ch]_ nb_
m][l [jj_[lm nb_ f_[mn ]ihmjc]oiom c` cn cg cn[n_m [ h_q ]l_[m_ il lohm ch [h [fl_[^s
_rcmncha ih_) cn cm ] f_[l nb[n nb_ aliip_m [h^ qlche f_m ioabn ni m_lp_ [m [ aoc^_
`il ^_]c^cha ojih nb_ ^cl_]ncih i` [h ch]cmcih ch nb_ `[]_+ Pbcm ^i_m hin ihfs
[jjfs ni mcg jf_ ch]cm cihm [h^ mg [ff _r]cmcihm %Bca+ 3&) \on ni nb_ j f[]cha i` [ff
ch ]cm cihm _p_h ch _rn_hmcp_ j f[mnc] ij_l[ncihm %Bca+ 4Ö.2&+

Pb_ ^_]cmcih i` qb_l_ ni j f[]_ nb_ ch]cmcih ch nb_ `[]_ i` [ ]bcf^ il [^if_m]_hn
cm gil_ ^ c``c]o fn nb[h ch nb_ `[]_ i` [h [^ofn qb_l_ nb_ ]l_[m_m [l_ ]f_[lfs g[le_^
[n l_mn [m q _ff [m ih gcgc] gip_g_hnm+ Eh mo]b ][m_m) nii) cn cm h _]_mm[ls ni
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Aa_* 3* Aa_* 5 *

Aa_* 3* @pl]fkan] [Yj[afge Y g^ l`] ka\] g^ l`] fgk] Yf\ l`] [gjf]j g^ l`] ]q]* Ñ Aa_* 5 *
>dgkaf_ g^ l`] \]^][l Y ^l] j j]egnYd g^ l`] lmegmj Zq Y kcaf ljYf k^] j ^jge l`] [`]]c*

N[Yjk h dY[]\ aflg l`] _jggn]k Yf\ o jafc d]k Yj] Yde gkl mffgla[]YZd] Y^l] j `]Ydaf_*

Aa_* 5* Aa_* -,* Aa_* --*

Aa_* 5* =]ddàk hYdkq o al` keggl`]\)gml _jggn]k Yf\ o jafcd]k* Ñ Aa_* -, Yf\ --* >gf\alagf
Y^l] j kmkh]fkagf oal` ^Yk[aY* Df[akagfk g^ l`] kcaf hdY[]\ kg l`Y l l`]q ^gje ^gd\k Y l j]kl

Yf\ gf eaea[ egn]e]flk o]dd ae alYlaf_ l`] `]Ydl`q ka\]*
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Aa_* -.* Aa_* -/*
Aa_* -.* IY]nmk g^ l`] [`]c Yf\ l`] mhh]j dah Y ^l] j jY\ame l`]jYhq * Ñ Aa_* -/* >gf\alagf
Y^l] j ]p[akagf g^ l`] fY]nmk Zq af[akagfk af l`] h`qkagdg_a[Yd _jggn]k Yf\ [gn]jaf_ g^ l`]

\]^][l Zq Y ^j]] kcaf _jY^l*

Aa_* -0* Aa_* -1*
Aa_* -0* @pl]fkan] [Yj[afgeY g^ l`] dgo]j dah* Ñ Aa_* -1* >gf\alagf Y^l] j h dYk la[ ljYf k^] j
g^ kcaf ^jge l`] [`]]ck* N[Yjk hdY[]\ Y l l`] #N al] o `]j] _jggn]k Yf\ o jafc d]k Yj] fgje Yddq

^gje]\*

-32



^_n_lg ch_ nb_ jli\[\f_ ]iolm_ i` nb_ jbsmci fia c][ f fch_m \s n_mncha nb_m_ gip_*
g_hnm+ Diq_p_l) i`n_h nb_ \_mn nb[n ][h \_ ^ih_ cm ni jf[]_ nb_ ch]cmcih ch nb_
^cl_]ncih ch qbc]b nb_ ]l_[m_m omo[ffs `ilg ch [h [^ofn `[]_+ Oig_ncg_m cn cm
_rj_^c_hn ni f_n nb_ j[nc_hn ]ihnl[]n bcm gom]f_m [h^ mfcab nfs ]l_[m_ nb_ mech
\_nq__h nqi `cha_lm+ R_ls `ch_ fch_m nb_h [jj_[l qbc]b g[s m_lp_ [m [ aoc^_
`il j f[]cha nb_ ch]cmcih+

=m [ l_mofn i` nb_ aliip_m [h^ qlche f_m i` nb_ mech lohhcha [n lcabn [haf_m
ni nb_ ^cl_]ncih i` nb_ gom]f_ ]ihnl[]ncihm) ]ihmc^_l[\f_ a[jcha [h^ mnl_n]bcha
n[e_m jf[]_ ch qioh^m) j[lnc]of[lfs ^__j qioh^m) i` nb_ fcp_ `[]_) qbc]b cm ch
[ ]ihnchoiom mn[ n_ i` gip_g_hn \s nb_ joff i` nb_ gcgc] gom]f_m+ L[lncha i` nb_
qioh^ _^a_m i`n_h b[jj_hm [msgg_nlc][ffs [h^ ch ^ c``_l_hn ^cl_]ncihm+ Pbcm
cm [mmcmn_^ \s nb_ mj_]c`c] ) g[chfs `[h*fce_ [ll[ha_g_hn i` nb_ hog_liom) l[nb_l
mbiln) \on mnliha moj_l`c]c[ f gom]f_m) qbc]b [l_ `l_ko_hnfs chn_l]ihh_]n_^+

Blig nb_m_ [h[nig c][f ]ih^cncihm cn `i ffiq m nb[n cn cm h_]_mm[ls ni j[s al_[n
[nn_hncih ni nb_ monol_ i` ch]cmcihm [h^ qioh^m ch nb_ `[]_+ Oonolcha gomn \_
j_l`ilg_^ p_ls ][l_`o ffs [h^ _r[]nfs ch _[]b f[s_l+ L[lnc]of[lfs [n nb_ mcn_ i`
nb_ chm_lncih i` gom]f_ \oh^f_m chni nb_ mech %ih nb_ _s_\liqm) nb_ h[mi*f[\c[f
l_acih) [lioh^ nb_ gionb& cm cn h_]_mm[ls ni [jjlircg[n_ _r[]nfs nb_ `ch_ gom]f_
\oh^f_m i` nb_ mo\]on[h_iom ncmmo_+ Qhf_mm nbcm cm ^ih_ nb_ \oh^f_m mblche [h^
\_]ig_ m]f_linc] `ilg cha [ ]ihmjc]oiom q[ff [lioh^ nb_ mohe_h*ch m][l+ Oo\m_*
ko_hn `l__cha i` nb_ [g[mm_^ \oh^f_m cm p_ls chnlc][n_ [h^ mig _ncg _m cgjimmc\f_+
Bch_ chnl[^_lg[f [jjlircg[ncih monol_m q cnb mg[ff \cn_m mbiof^ \_ [ g[nn_l
i` lionch_ `il _p_ls\i^s qbi ij_l[n_m ih nb_ `[]_+ Pi jl_p_hn gip_g_hnm i` nb_
qioh^ _^a_m ih nb_ ]ihnl[]ncih i` nb_ gcgc] gom]f_m cn cm [^pcm[\f_ ni m_]ol_
nb_ qioh^ qcnb [ ][l_`o ffs [jjfc_^ ^l_mmcha qbc]b e__jm nb_ qioh^ _^a_m ch
]ihn[]n \s [ mnlcj i` ]_ffijb[h_ [h^ [^b_mcp_ jf[mn_l+

Eh ][m_m) qb_l_ [ qioh^ l_mofncha `lig [h []]c^_hn ^i_m hin loh ch nb_
^ cl_]ncih i` nb_ jbsmci fia c][ f aliip_m [h^ qlchef_m) \on []limm nb_g) _p_ls
[nn_gjn mbiof^ \_ g[^_ ih jlcg[ls molac][f nl_[ng_hn ni jf[]_ nb_ monol_ ch nb_
^cl_]ncih i` nb_ qlche f_m \s [ fi][ f nl[hm`_l il [ V*`f[j _r]b[ha_) nb_ mcn_ [h^
_rn_hn i` nb_ qioh^ j_lg cnncha+ Sb_l_ nbcm cm hin jimmc\ f_ cn cm h_]_mm[ls ni
monol_ nb_ qioh^ j[lnc]of[lfs ][l_`o ffs [h^ j[s [nn_hncih ni nb_ _r[]n [jjlirc*
g[ncih i` nb_ qioh^ _^a_m \s nb_ monol_ i` nbim_ j[lnm qbc]b [l_ mnl_n]b_^ [h^
mb c`n_^ \s nb_ joff i` nb_ gom]f_m+ Eh mo]b ][m_m) nii) jl_]cm_ [jjlircg[ncih cm
`[]cfcn[ n_^ \s i\m_lpcha nb_ ]iolm_ i` nb_ mech ]l_[m_m+

=fnbioab nb_m_ ^_g[h^m ih nb_ mola_ih m__g i\pciom) nb_s [l_ i`n_h hin g_n
ni nb_ ^_nlcg_hn i` nb_ j[nc_hn [h^ ni nb_ ^cm[^p[hn[a_ i` nb_ mola_ih bcg m_f`
qbim_ l_mo fnm [l_ nb_l_\s qilm_h_^+ Och]_ ij_l[ncih qcnbion ][omcha [ m][l cm
[m s_n ohehiqh cn cm h_]_mm[ls ni jf[]_ nb_ m][lm mi nb[n nb_s [l_ ch]ihmjc]oiom
[h^ ^i hin cgj_^_ `oh]ncih il b[p_ [h [^p_lm_ [_mnb_nc] _``_]n+

N P H H < M T

Pb_ [onbilm ^l[q [nn_hncih ni nb_ cgjiln[h]_ i` nb_ ]ill_]n j f[]cha i` ch*
]cmcihm ch nb_ `[]_+ E` nb_ ch]cmcih cm jf[]_^ ch nb_ aliip_m [h^ qlchef_m [ `ch_)
ch]ihmjc]oiom m][l ^_p_fijm+ Pb_ m]biif i` B+ >olc[h l_d_]nm nb_ mn[nc] fch _m i`
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H[ha_l) nl[^ cncih[ffs [^pi][n_^ ch n_rn \iiem i` a_h_l[f mola_ls) [m ohmocn*
[\f_ `il ch]cmcihm ch nb_ `[]_+ Pb_ [onbilm ^_gihmnl[n_ nb_ ^ c``_l_h]_
\_nq__h nb_m_ fch_m [h^ nb_ ^sh[g c] fch _m qbc]b ^_p_fij nblioab nb_ []ncih
i` nb_ gcgc] gom]of[nol_+ Pb_ ^_j_h^_h]_ i` nb_ q lche f_m ih nb_m_ g om]f_m cm
^_m]lc\_^ ch ^_n[cf+ Bil nb_ ]ill_]n j f[]cha i` nb_ ch]cmcih nb_ [onbilm l_]igg_h^
[ ][l_`of mno^s i` nb_ mech ]l_[m_m [h^ nb[n al_[n [nn_hncih \_ j[c^ ni nb_ _r[]n
[jjlircg[ncih i` gom]of[nol_) mo\]on[h_iom ncmmo_ [h^ mech qb_h monolcha+ Pb_
cgjiln[h]_ i` `ch _ [jjlircg[ncih monol_m q cnb [ mg [ff \ cn_ `il nb_ [jj_[l[h]_
i` nb_ jimnij_l[ncp_ m][l cm _gjb[mct_^+

= H = J +D GD

G[h hjiDO>ihhP\ rDjsjlgc_]Gh_ j[mj_m\c h[ dcDj_
A* C ] af c g Z Y( =* > l g Y c Y h

< Z lg h ` g2hYeYagO =CCHYCC] CY kYY[Cg] kCYi]CC] fhY=CEaZCJjg =]f]CCY hYYh]kg= fY
Eae a]* @ [ ba` hYYh]Y fJH]e]f Z >FEaYCFYp ` Z HgheffYp( l g =gYCCFC]p lg ` c ` y y ( HYXg YYH=O)
`Z a` hq2]Y* DDdFJbaY YpYf]HPFY =qhCYfY gpFYYZa=Y]p[Y hqFJ=gf[p=J=YpZ[Y f h f hYYh]YYp C])
fhCSJFCZdHC >SYOCC]>FCHC EDCCCCHC EDYC j]hY( JfC>C=Y]HZdHC > qi]ôCCFYp SChqhjCC* <=OJhZd
^d]HJC>phfhqagp( FYF / l` b a ` ` ` ` gpbaCiYagO>C gp ^dCCYHCi][FCp b a` ` ` ` ( =,/CCFYF:efp 2 YY jg )
Y Y h Y f]Yp]baZCJ>OC HCHfi][Fgf Hq[FqbaYpqhZa* Ddg^dhgNCg g f f [Yf Y YY=C>CHJ>OZ HghefC gp
YpCp HZaem* <=Ogho h]FJH]C^dqaJO ^dEaY fhY=CEaZCJjg k]f]CCY hYYh]YY peYp]baZCg CYqffpZ
g2hYYg=YCC] >FEaYYgF CY baCll] ` f h f CYEagbF]CCC jY kY gNhYfbYpZ =CCHYCC] CY pgfCJ] [2 ba` )
aF]CC] HZaeaaZa( fgÇFJ%FCJC FEa]pCYpFC C c g É ` * CgYC]hFCqpg =YEFCJ] YfYi]CC] lg ` c g p g CY)
bagp[]CCC YYYfpYaaCJCCZap ` aZgZ ^dbaY =CYY fg[Y]gf]hYmCJCCJpg hq2aaY*

NvOQIv

H[ ^cmjimcncih ^_m ch]cmcihm ]bclolac][f_m `[]c[f_m
C* K ] í c g n w ( =* N l g [ c Y j

G]k Ym l]m jk af k ak l]f l kmj -àae hgjlYf[] \ àmf] \akhgkalagf Yhhjghjax] \]k af[akagfk
^Y[aYd]k* Na gf h jY laim] []k af[akagfk \Yfk d]k j]h dak eõe]k \]k kaddgfk ]l \]k ja\]k( ad f]
jxkm dl] imàmf] [a[Y lja[] ^af] ] l h]m h]j[]h laZ d] * Gàx[gd] \] =mjaYf j] b] ll] ( ]f [] ima [gf)
[]jf] d]k af[akagfk ^Y[aYd]k( dY da_f] klY laim] h]m Yhhjghjax] \] GYf_]j( af\aimx] \Yfk dY
h dmh Y jl \]k e Yfm]dk \] [`ajmj_a] * G]k Ym l]m jk \xe gflj]f l ]f \xlYad dY ^Y_gf \] dYim]dd]
[] ll] da_f] \ a^^õj] \]k da_f]k \qfYe aim]k ^gje x]k kgmk .àY[lagf \]k emk[d]k e ae aim]k*
G] jYhhg jl ima ]pakl] ]f lj] d]k ja\]k ] l []k emk[d]k ] k l \ x[jal \ àmf] ^Y_gf ljõ k [gehd]l]*
Jf j][geeYf\] ö]pYe af]j w ^gf\ dY ^jgf_mj] [mlYfx]( hgmj hgmngaj Y jjYf_] j d]k af )
[akagfk \] dY ^Y_gf dY h dmk [gfn]fYZd] ]l( ]f [] ima [gf[]jf] d]k kgm\mj]k( \ àYngaj kgaf
\] da] j af lae xe ]fl ] l ljõ k kga_f]mk]e ]fl d]k emk[d]k( d]k h Y jla] k kgmk)[m lYfx]k ] l dY h]Ym*
Jf kgmda_f] -àae hgjlYf[] im] -àgf \gal Y lljaZm]j w -à]e hdY[]e ]fl \]k hgaf lk \ àY\Yh lY lagf (
j] dY lan]e ]f l \ .àYkh][ l ^m lm j \] dY [a[Y lja[] hgkl)ghxjYlg aj] *

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

@c_ ]bclolacm]b_ O]bhcnn`ccbloha cg C_mc]bn
C* K ] í c g n w ( =* N l g [ c Y j

?a] <mlgj]f e Y[`]f Ym^ \a] R a[`la_c]al ] af]j ja[` la_]f N[`fall^aa`jmf_ ae B]ka[`l
Ym^e]jckYe * Raj\ \]j N[`fall af \a] AYdl]fZad\mf_ g\]j af \a] Mmfr]df _]dY_]jl( kg ]fl)
k l]` l ]af] ^]af]( o ]fa_ Ym^^Y dd]f\] IYjZ]* ?a] klY lak[`] Gafa] fY[` GYf_]j( \a] Ydd_]e]af
ngf \]f [`ajmj_ ak[`]f G]`jZaa[`]jf mZ]jfgee]f oaj\( d]`f l \a] N[`md] ngf =mjaYf ^mj
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B]ka[`lkk[`fall] YZ* ?a] <mlgj]f \]e gfklja]j]f ( af o ]d[`]j Agje ka[` \a]k] Gafa]f ngf
\]f \qfYe ak[`] Gafa]f mf l]jk[`]a\]f ( \a] \mj[` Amfclagf \]j e ae ak[`]f HmkcmdYlmj ]fl)
kl]`]f* ?a] <Z`Yf_a_c]al \]j Mmfr]df ngf \ a]k]j HmkcmdYlmj o aj\ Ymk^m`jda[` Z]k[`ja]Z]f*
Uo][ck ja[` la_]j N[`fall^m`jmf_ o aj\ ]af] kg j_^Ydla_] Pfl]jkm[`mf_ \]j AYdl]fZaa\mf_
]eh^g`d]f* =]a \]j Nmlmj ak l ] af]j kg j_ ^Y dla_]f <ffY`]jmf_ ngf Hmkc]d( kmZ[mlYf]e B])
o]Z] mf\ CYml =]Y[`lmf_ rm oa\e]f* ?a] R a[`la_c]al ngf ^]af Yf_]d]_ l]f <\YhlYlagfk)
fY` l]f ^aaj \Yk <mkk]`]f \]j hgklgh]jY lan]f IYjZ] o aj\ Z]lgfl*

N A B A N A J ? A O

-* >olc[h) B+7 Aqkagdg_a[cx gh]jgnwfy $K`qkagdg_a[Yd RYq g^ J h]jYlaf_%* < dZ]jl( cfa`gnfY
3 ( K jY`Y( -501*

.* ?ihq[s) D+7 Nmj_* Bqf][* JZkl]l* 33 6-0,Ö.) -5/4*
0+ ?ir) D+ P+7 =jal* E* Nmj_* /6 7 /01/) .61.+
0* G[t[hdc[h) R+ D+) ?ihp_lm_) F+ I+7 O`] Nmj_a[Yd O j]Yle ]fl g^AY[aYd Df bmja]k* RaddaYe

Radcafk( =Ydlaegj] -505*
2+ Gl[cmmf) ?+ u+) ?ihq[s) D+7 Nmj_]jq( 0 6 15.Ö2,,( -505*
3 * Gl[cmmf) ?+ F+7 KdYkl( j][gfklj* Nmj_* Qgd* 5) Ig .) .62.+
3* Lc]e) F+ B+7 Nmj_]jq g^ M]hYaj* E* =* Gahhaf[gll >g*( K`adY\]dh` aY-505*
5+ No\ch) H+ L+7 KdYkl( j][gfklj* Nmj_*( Qgd* 0) Ig* .( h* .14) .615+

$?g[* C* K]ícgnw%6 ë jgZwjgnY 1,( K jY`Y -.( >r][`gkdgnYcaY
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