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Pl_[ng_hn i` ]ig\ch_^ f[lsha_[f [h^ nl[]b_[f nogiolm [h^ ]c][nlc]c[f
m nl c] nol_m cm ^_[fn qcnb ch hog\_l i` j[j_lm+ Ah^im]ijc] il _rn_lh[f l_m_]ncih
i` nogiolm %Clca .63-) I]?[``_lns _n [f+ .631& l_m_]ncih [h^ jf[mnc] l_]ih*
mnlo]ncih omcha [oni* il bigial[`nm %?bcnlip .621) C_\[o_l .62-) ?[hnl_ff
[h^ Bifm_ .63.) V_bg .644) >cff_l [h^ H[qmih .65.&) g_]b[hc][f ^cf[ n[ ncih
i` mn_him_^ m_ag_hnm %Gp[mbch .640) Bl_^_lc]bmih _n [f+ .636) O[g[[h .64-)
?iol[h^ _n [f+ .65-& [l_ l_]igg_h^_^+

Pb_ [\ip_ g_hncih_^ ij_l[ncp_ n_]bhcko_m b[p_ [ fin i` ^cm[^p[hn[a_m7
.& l_]oll_h]_ i` _h^im]ijc][ffs l_gip_^ nogiolm cm `l_ko_hn) /& g_]b[hc][f
^cf[n[ncih i` mnl c] nol_m cm ch_``_]ncp_) 0& l_]ihmnlo]ncihm i` nb_ nl[]b_[ [h^
f[lshr \s g_[hm i` [oni* [h^ bigial[`nm l_kocl_ g[hs ij_l[ncp_ mn[a_m)
.& p_mm_fm [^ d[]_hn ni al[`nm [l_ _li^_^) 2& al[`nm `[ff i``) 3& ch nb_ l_]ih*
m nlo]n_^ m_ag_hnm h_q mnlc] nol_m ^_p_fij+

Bil nb_m_ ij_l[ncp_ n_]bhcko_ mbiof^ m[ncm`s nb_ `iffiqcha l_kocl_g_hnm7
c & `l__ f[lsha_[f [h^ nl[]b_[f [clq[sm mbiof^ \_ l_]ihmnlo] n_^ ch ih_ mn[a_)
*& ch ][m_ i` [ ]c][nlc]c[f m nl c] nol_ i` nb_ ojj_l m_ag_hn i` nb_ nl[]b_[ %c+_+)
c\ip_ nb_ f_p_f i` nl[]b_imnigs& nb_ `oh]ncih i` nb_ pi][f ]il^m b[m ni \_
l_]ihmnlo]n_^) 0& nb_ ^l[chcha `oh]ncih i` nb_ [clq[sm b[m ni \_ g[chn[ch_^)
1& nb_ ij_l[ncp_ l_mo fnm mbiof^ cgjlip_+

I A P D K @ O

05 j[nc_hnm mo``_lcha `lig ]c][nlc]c[f mn_him_m %.3&) nogiolm %.6& [h^
nl[og[nc] chdolc_m i` nb_ nl[]b_[ [h^ f[lshr %0& q_l_ nl_[n_^+ 0. i` nb_g
q_l_ [^ofnm) 4 ]bcf^l_h) .3 `_g[f_m [h^ // g[f_m+

Eh [ff i` j[nc_hnm ]c][nlc]c[f mn_himcm i` nb_ nl[]b_[ [h^ f[lshr q[m
][om_^ \s jl_pciom nl[]b_imnigs j_l`ilg_^ `il nb_ `iffiqcha l_[mihm7
nl[og[nc] chdolc_m i` nb_ f[lsha_[f h_lp_m %2&) f[ lshainl[]b_cncm %2& `il_cah
\i^s %2& jlifiha_^ [mmcmn_^ p_hncf[ncih iqcha ni nb_ n_ n[hom %.&+ Pb_ [p_l[a_
ncg_ i` nb_ nl[]b_imnigs no\_ ch jimcncih q[m 1+3 s_[lm) nb_ ojj_l fcgcn q[m
.1 s_[lm+

.



Eh 4 i` .3 j[nc_hnm l_j_[n_^ [nn_gjnm ni l_]ihmnlo]n nb_ nl[]b_[ f [h^
f[lsha_[f [clq[sm jl_]_^_^) ohmo]]_mm`of) biq_p_l) \_][om_ i` l_]oll_h]_
i` nb_ mnlc]nol_m+ Eh ./ j[nc_hnm nb_ ]iolm_ i` nb_ cffh_mm q[m ]igjfc][n_^ \s
]blihc] jh_ogihc[ %ch 1 i` nb_g [\m]_mm_m ^_p_fij_^& [h^ ch ' j[nc_hnm \s
`l_ko_hn l_]oll_h]_m i` \lih]bcncm+

.6 j[nc_hnm mo``_l_^ `lig nogiolm+ Pb_ [p_l[a_ ncg_ \_nq__h nb_ i]ol*
l_h]_ i` nb_ `clmn msgjnigm [h^ bimjcn[fct[ncih `il nb_ molac][f nl_[ ng_hn
q[m 6 gihnbm ch ][m_ i` g[fcah[hn [h^ 0 s_[lm ch ][m_ i` \_hcah nogiolm+
Ll_pciomfs %c+_+) .) 2) 5 [h^ .3 s_[lm [ai& nb_ j[nc_hnm oh^_lq_h n mnlog_]nigs+

0 j[nc_hnm q_l_ [^gcnn_^ mbilnfs %qcnbch biolmX [`n_l nl[og[nc] chdolc_m
i` nb_ f[lshr [h^ nl[]b_[+

=ff j[nc_hnm q_l_ _r[gch_^ []]il^cha ni [ m]b_g_ \[m_^ ih nb_ ][om_
[h^ ^_al__ i` nb_ [clq[s mnl c] nol_ [m q_ff [m ih nb_cl a_h_l[f ]ih^cncihm+

2 j[nc_hnm q_l_ ij_l[n_^ ih ola_hnfs+ Pb_l_`il_) ihfs nb_ gimn h_]_mm[ls
_r[gch[ncihm q_l_ j_l`ilg_^ Ö c+_+) \ci]b_gc][f [h[fsmcm i` nb_ \fii^) \fii^
]_ff ]iohnm [h^ []c^*\[m_ \[f[h]_+ T l[sm i` nb_ ]b_mn q_l_ n[e_h [h^ nl[]b_i*
m]ijs ^ih_ [n nb_ ij_l[ncha nb_[nl_+

Eh nb_ inb_l 00 j[nc_hnm nb_ ]fchc][f _r[gch[ncih q_l_ j_l`ilg_^ []]il^*
cha ni nb_ m]b_g_+ Eh [^^cncih ni ]fchc][f [h^ f[\il[nils _r[gch[ncihm [ ]ig*
jf_r T l[s n_]bhcko_m %li_hna_him]ijs [h^ li_hna_hial[jbs i` nb_ ]b_mn)
nigial[jbs [n ^c``_l_hn [r_m& [h^ inb_l mj_]c[f n_]bhcko_m %f[lshaim]ijs)
nl[]b_i\lih]bim]ijs) nl[]b_ial[jbs) `oh]ncih[f l_mjcl[ nils n_mnm) _n]+& q_l_
om_^+

Pigial[jbs [h^ f[lshaim]ijs q_l_ ]ihmc^_l_^ ni \_ nb_ \[mc] ^c[*
ahimnc] g_nbi^m ch j[nc_hnm qcnb nogiolm) ]ihnl[mn T l[sm q_l_ om_^ ni ^c[*
ahim_ nb_ ^_al__ [h^ _rn_hn i` ]c][nlc]c[f mn_himcm+
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0 j[nc_hnm qcnb chdolc_m i` nb_ nl[]b_[ q_l_ [^gcnn_^ ch [mjbs]nc] ]ih*
^cncih+ =n nb_ l_acih i` f[lshr [h^ nl[]b_[ nb_s b[^ qioh^m `lig qbc]b [cl
[h^ \fii^ q_l_ f_[pcha+ Pb_l_ q[m [ b_[ps _gjbsm_g[ i` nb_ h_]e) ]b_mn [h^
`[]_ [h^ aolafcha \l_[nbcha+ Ocgofn[h_iomfs qcnb [hnc*mbi]e g_[mol_m [ ^_*
]igjl_mmcih q[m j_l`ilg_^ [h^ [ nl[]b_imnigs no\_ q[m chnli^o]_^+ = fin
i` \fii^ q[m mo]e `lig nb_ [clq[sm nblioab nb_ qioh^+ N_]ihmnlo]ncih i` nb_
chdol_^ ila[hm q[m mn[ln_^ cgg_^c[n_fs+

Eh .- ion i` .6 j[nc_hnm mo``_lcha `lig nogiolm) nogiolm ]iof^ \_ j[f*
j[n_^ ch nb_ h_]e l_acih [h^ m__h ih f[ n_l[ f T l[sm ch nb_ nl[]b_[f fog_h+

Oj_]c[f ^c[ahimnc] g_nbi^m om_^ `il nl[]b_[f nogiolm l_p_[f_^ nb[ n ch
.2 j[nc_hnm nb_ nogiolm b[^ \__h fi][fct_^ qcnbch nb_ nl[]b_[ [h^ b[^ mjl_[^
ni nb_ f[lshr %ch 5 j[nc_hnm nogiolm i` nb_ nbslic^ af[h^ b[^ \__h ]ih*
]_lh_^&) ch 1 j[nc_hnm nb_ nogiol b[^ ilcach[n_^ ch nb_ nbslic^ af[h^ [h^ b[^
aliqh chni nb_ nl[]b_[f q[ff+ Eh .. ][m_m nb_ nogiol al_q _h^ij_lcnl[]b_[ffs )
ch 1 j[nc_hnm j_lcnl[]b_[ffs + Pb_ ^[g[a_ l[ha_^ `lig / ni 4 nl[]b_[f lcham
[h^ [fmi nb_ ]lc]ic^ ][lncf[a_ q[m [``_]n_^+ Dcmnifiac][ffs) nb_ `iffiqcha
nsj_m i` nogiolm q_l_ `ioh^7 [^_hig[ %3&) [^_hi][l]chig[ %2&) mg[ff ]_ff
][l]chig[ %2&) mko[giom ]_ff ][l]chig[ %/&) jifsjimcm %.&+ Pl[]b_[f mnl c] nol_



i` nb_ /h^ ^_al__ q[m ^c[ahim_^ ch 1) nb[ n i` nb_ 0l^ ^_al__ch .-[h^ nb[ n
i` nb_ 1nb ^_al__ ch 2 j[nc_hnm+

Eh 5 ion i` .3 j[nc_hnm mo``_lcha `lig ]c][nlc]c[f ^[g[a_ i` nb_ nl[]b_[
[h^ f[lshr nb_ nl[]b_[f fog_h [\ip_ nb_ nl[]b_imnigs f_p_f ch nb_ ]lc]ic^
][lncf[a_ l_acih q[m i\fcn_l[n_^) [h^ ch nb_ inb_l 5 j[nc_hnm nb_ fog_h q[m
h[lliq_^+ Iil_ip_l) [fmi nb_ nl[]b_[f fog_h \_ffiq nb_ nl[]b_imnigs f_p_f
Ö oj ni nb_ gc^^f_ nbcl^ i` nb_ nbil[]c] jilncih Ö q[m mn_him_^+ 0 j[nc_hnm
b[^ [fmi [ \li[^ ^_`_]n i` nb_ [hn_lcil q[ff i` nb_ f[lshr [h^ i` nb_ ]_lpc][f
jilncih i` nb_ nl[]b_[) / j[nc_hnm b[^ ^_`_]n i` nb_ i_mijb[aom+ Eh . j[nc_hn
i_mijb[a_[f mn_himcm [h^ i_mijb[ainl[]b_[f `cmnof[ q_l_ ^c[ahim_^+

N_]ihmnlo]ncp_ ij_l[ncihm q_l_ j_l`ilg_^ ch 02 ion i` 05 j[nc_hnm+ K_mi*
jb[a_[f jf[mns %c+_+) ]fimcha i` nb_ i_mijb[a_[f q[ff ch / j[nc_hnm) l_gipcha
i` nb_ i_mijb[ainl[]b_[f `cmnof[ ch / j[nc_hnm& jl_]_^_^ nb_ l[^c][f l_]ih*
mnlo]ncih i` nb_ [clq[sm ch 1 j[nc_hnm) [h^ ch . j[nc_h n nb_ molac][f nl_[ ng_hn
m n[ln_^ \s l_m_]ncha [ jofgih[f fi\_ qcnb [ a[hal_hiom [\m]_mm+ Eh / j[nc_hnm

P[\f_ .+ ? b[l[]n_lcmnc]m i` l_]ihmnlo] ncp_ ij_l[ncihm

Psj_ i` l_m_]ncih [h^ l_]ihmnlo] ncih
J og \_l d I iln[ fcns

i ` F %hi+ i`
ij_l[ncihm c j[ nc_h nm &

/HPBSK@P PDQDBRHNM N E RGD RP@BGD@,

j f[ m ns i ` nb _ [h n_ lci l m_g c]cl]og `_l_h]_ i ` nb _ [h[mnig imcm omcha [
]o n[h_iom `f[j

l_m_]ncih i` .,/ i ` nb _ [ l]o m [h^ j [ l n i ` nb_ f[g ch[ i` nb_ ]lc]ic^ ] [ l n c*
f[a_) nl[]b_i]lc]i c^ [h[mnig imcm

l_m_]ncih i` nb _ [l]om [h^ j [ l n i ` nb _ f[g ch[ i` nb _ ]lc]ic^ ][lncf[a_)
nl[]b_i]lc]i c^*nbsl_i c^_[f [h[mnig imcm

l_m_]ncih i` nb_ j [ l n i ` nb_ ]lc]ic^ [h^ nbs li c^ ][lncf[a_) nl[]b _i *]lc]ic^*
nbs l_i c^_[ f [h[mnig imcm

b_g cf[lsha_]nig s oj ni nb _ f_p_f i` nb _ pi][f ]il^m q cnb j l_m_lp[ ncih
i` nb _ j [ l n i ` nb_ ]lc]ic^ ][lncf[a_ f[g ch[) nl[]b_i*]lc]i c^*nb[l_i c^_[f
[h[mnig imcm

ip[f l_m_]ncih i` nb_ f[ n_ l[ f [h^ [h n_ lci l q[ffm i` nb _ ]lc]ic^ [h^ j [ lnm
i ` nb _ nbs li c^ ][lncf[a_) jifs]s]fc] nl[]b_i*f[ lsha_[f [h[mnig imcm

j [ lnc[ f fiha cno^ ch[f f[lshai nig s) ]cl]of[l `f[j nl[]b_i f[lsha_[ f [ h [ m ni *
gimcm

l_m_]ncih i` nb _ [l]om [h^ j [ l n i ` nb _ f[g ch[ i` nb _ ]lc]ic^ ][lncf[a_)
f[lshai nig s) ]cl]of[l*`f[j nl[]b_i f[lsha_[f [h[mnig imcm

l_m_]ncih i` nb _ [h n_ lci l m_g c]cl]og `_l_h]_ i` nb_ f[lshr ) j f[m ns i` nb_
^_`_]n omcha chm_lncih i` nb_ nl[]b_[ f `f[j

5@PWMHINRP@BGDNRNMR W

j f[ m ns omcha `f[j [^p[h]_g _h n
m_]ih^[ls ]ill_]ncp_ ij_l[ncihm
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[ jofgih[f [\m]_mm [h^ _gjs_g[ jf_ol[_ q_l_ nl_[ n_^ Eh [ ]ihm_lp[ncp_ q[s+
Pb_ l_mofnm i` nb_ ij_l[ncp_ [m q_ff [m ]ihm_lp[ncp_ nl_[ ng_hn q_l_ m[ncm*
`[]nils+

15 jf[mnc] l_]ihmnlo]ncihm i` nb_ nl[]b_[ [h^ f[lshr q_l_ j_l`ilg_^ %m__
n[\f_ [h^ Bca+ .&+

Bca+ .+ @c``_l_hn p[lc[hnm i` nb_ nl[]b_ic[lsha_[f jf[mns+ . Ö ]cl]of[l l_m_]ncih i` nb_
nl[]b_[) ih_ b[f` i` nb_ ]lc]ic^ ][lncf[a_ ]cl]og`_l_h]_) nl[]b_i]lc]ic^[f [h[mnigi*
mcm8 / Ö ]cl]of[l l_m_]ncih i` nb_ nl[]b_[ [h^ ]lc]ic^ ][lncf[a_) nl[]b_inbslic^[f [h[*
mnigimcm8 0 Ö ]cl]of[l l_m_]ncih i` nb_ nl[]b_[) ]lc]ic^ ][ln cf[a_ [h^ nbslic^ ][lncf[a_)
nl]b_inbslic^[f [h[mnigimcm8 1 Ö l_m_]ncih i` nb_ nl[]b_[ [h^ ip[f il l_m_]ncih
i` j[lnm i` nb_ ]lc]ic^ [h^ nbslic^ ][lncf[a_m) nl[]b_i*]lc]ic^*nbslic^_[f [h[mnigimcm

Pb_ ij_l[ncp_ n_]bhcko_ q[m ]bim_h qcnb l_a[l^ ni nb_ _rn_hn i` nb_
j[nbifiac][f jli]_mm [h^ ni nb_ jf[hh_^ l_m_]ncih i` nb_ nl[]b_[+ Eh /4
ij_l[ncihm ]_lpc]inigs [h^ ch /. ij_l[ncihm ]_lpc]imn_lhinigs q[m om_^+

/ j[nc_hnm b[^ [fl_[^s oh^_lq_hn 6 l_]ihmnlo]ncp_ ij_l[ncihm `iffiqcha
[ ]cl]of[l l_m_]ncih i` nb_ nl[]b_[ + Diq_p_l) ^_p_fijcha f[lsha_[f mnlc] nol_
[h^ l_]o ll_h n mn_himcm i` nb_ nl[]b_[ l_kocl_^ nb_ ]ig\ch_^ molac][f ]il*
l_]ncih+

S_ b[p_ _f[\il[n_^ [ h_q ij_l[ncp_ n_]bhcko_ %Bca+ /X `il nogiolc
[``_]ncha nb_ nl[]b_[ [h^ f[lshr %=onbilâm ]_lnc`c][n_ Ji+ 32.46/&+

Pb_ nl[]b_[ [h^ f[lshr [l_ gi\cfct_^ qcnbch nb_ b_[fnbs ncmmo_+ = n[j_
cm jf[]_^ oh^_l nb_ nl[]b_[ [h^ nb_ [``_]n_^ ila[hm [l_ ch]cm_^ fihacno^ch[ffs

. +
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ni [mm_m nb_ _rn_hn i` nb_ nogiol+ Pb_h) nb_ nl[]b_[ cm ch]cm_^ ]cl]of[lfs
\_fiq nb_ nogiol [h^ cnm ^cmn[f j[ l n cm ch no\[n_^ ni m_]ol_ p_hncf[ncih+ Pb_
jlircg[f m_ag_hnm i` nb_ nl[]b_[ [h^ f[lshr [l_ m_j[l[ n_^ `lig nb_ i_mi*
jb[aom [h^ jb[lshr [h^ l_m_]n_^ nia_nb_l qcnb nb_ [``_]n_^ j[ln i` nb_
]lc]ic^ [h^ nbslic^ ][lncf[a_m+

Bca+ /+ Pb_ ] cl]of[l l_m_]ncih i` nb_ nl[]b_[ ) l_m_]ncih i` nb_ m_gc]cl]og`_l_h]_m
i` nb_ ]lc]ic^ [h^ nbslic^ ][lncf[a_m) [h[mnigimcm i` nb_ ÜNommc[h fi]eá nsj_

E` gil_ nb[h 2 lcham i` nb_ nl[]b_[ [l_ ni \_ l_m_]n_^) nb_ nl[]b_[ cm
gi\cfct_^ [m `[l [m nb_ \c`ol][ncih+ Blig nb_ ]ill_mjih^cha m_gc]cl]og*
`_l_h]_ i` nb_ jlircg[f j[ln i` nb_ nl[]b_[ [ j_^c]f_ `f[j) \ca _hioab ni ]ip_l
nb_ ^_`_]n i` nb_ f[lsha_[f q[ff) cm ]on ion) [h^ nb_ inb_l m_gc]cl]og`_l_h]_
cm l_m_]n_^+ Pb_h nb_ ]cl]of[l `f[j f[lshainl[]b_[f [h[mnigimcm cm _mn[\fcmb_^+

= ^c``_l_hn l_]ihmnlo]ncp_ n_]bhcko_ b[m \__h _f[\il[n_^ `il ]igjfc][n_^
]c][nlc]c[f mn_himcm i` nb_ nl[]b_[ [h^ f[lshr %=onbilâm ]_lnc`c][n_ Ji+ 5/4-1-&+

=`n_l ]_lpc]inigs [h^ ojj_l j[lnc[ f mn_lhinigs nb_ [hn_lcil m_gc]cl]og*
`_l_h]_ i` nb_ f[lshr [h^ nl[]b_[ cm _rjim_^+ En cm gi\cfct_^ ch _hncl_ f_hanb
[h^ nl[hm_]n_^ ]cl]of[lfs q cnb ch nb_ _rn_hn i` nb_ g[fcah[hn aliqnb+ =n nbcm
mn[a_ nb_ ili nl[]b_[f p_hncf[ncih cm l_jf[]_^ \s nb_ g_^c[mnch[f mbohn+ Pb_
[``_]n_^ m_ag_hn i` nb_ nl[]b_[ cm m_j[l[ n_^ `lig nb_ i_mijb[aom oh^_l
pcmo[f ]ihnlif) nl[hm_]n_^ [\ip_ nb_ .mn ][lncf[ach_iom lcha il nb_ ]lc]ic^
][lncf[a_ [l]om) [h^ l_m_]n_^+

Pb_ f[lshr cm ch]cm_^ fihacno^ch[ffs \_nq__h nb_ f[gch[_ i` nb_ nbslic^
][lncf[a_+ = q_^a_ mb[j_^ `f[j \ca _hioab ni qc^_h nb_ f[lsha_[f fog_h ni
cnm hilg[f ^c[g_n_l cm ]on ion `lig nb_ [hn_lcil nl[]b_[ f q[ff+ Limn_lcil [h^
f[ n_l[ f m_gc]cl]og`_l_h]_m i` nb_ nl[]b_[ [h^ f[lshr [l_ [h[mnigim_^ omcha
hih*j_h_nl[ ncha ch n_llojn_^ monol_m) nb_ q_^a_*mb[j_^ `f[j cm chm_ln_^
\_nq__h nb_ f[gch[_ i` nb_ nbslic^ ][lncf[a_ [h^ `cr_^ ni nb_cl g[lachm qcnb
ehinn_^ monol_m+

Eh iol ij_l[ncihm) nb_ g[rcg[f _rn_hn i` nb_ l_m_]n_^ nl[]b_[ f m_ag_hn
l_[]b_^ ni 6 ][lncf[ach_iom lcham+ E` nogiolm [``_]n_^ [^d[]_hn ila[hm nb_
ij_l[ncih q[m gil_ _rn_hmcp_ %b_gcmnlog_]nigs Ö 5 j[nc_hnm) l_m_]ncih i`
nb_ i_mijb[aom Ö 0 j[nc_hnm) l_m_]ncih i` nb_ [+ ][lincm ]iggohcm mchcmnl[



[h^ p+ doaof[lcm _rn_lh[ mchcmnl[ Ö . j[nc_h n& + Kh_*mn[a_ jf[mns i` nb_ i_mi*
jb[aom q[m j_l`ilg_^ ch . j[nc_hn [h^ [ foha fi\_ qcnb [h [\m]_mm q[m
l_m_]n_^ ch [hinb_l ih_+

Kh nb_ [p_l[a_) nb_ h[mi nl[]b_[f chno\[ncih q[m om_^ `il 4 ^[sm+ Khfs
ch / j[nc_hnm cn q[m om_^ `il [ fiha_l ncg_ W. gihnb [h^ gil_&+ Pb_ jlifiha_^

Bca+ 0+ Pb_ ]cl]of[l l_m_]ncih i` nb_ nl[]b_[) fihacno^ch[f f[lshainigs) ]cl]of[l
`f[j nl[]b_if[lsha_[f jf[mns

chno\[ncih _h[\f_^ om ni ]f_[h nl[]b_i\lih]bc[ f [clq[sm [h^ ni m_]ol_ nb_
[^_ko[n_ p_hncf[ncih ohncff nb_ i_^_g[ i` nb_ [h[mnigimcm l_]_^_^ [h^ `off
[^[jn[ncih i` nb_ f[lsha_[f [h^ nl[]b_[f g[lachm niie jf[]_+

Pb_ jimnij_l[ncp_ ]iolm_ q[m qcnbion ]igjfc][ncihm ch /6 j[nc_hnm+ Eh
3 j[nc_hnm ]igjfc][ncihm i]]oll_^7 chmo``c]c_h]s i` nb_ [h[mnigimcm %/&)
mn_himcm %/&) i_mijb[ainl[]b_[f `cmnof[ %.&) jh_ogihc[ %.&+ Eh 0 j[nc_hnm nb_s
q_l_ fckoc^[n_^ ch [ ]ihm_lp[ncp_ q[s) ch . j[nc_hn \s m_]ih^[ls nl[]b_i*
f[lsha_[f l_m_]ncih+ Eh / j[nc_hnm nb_s q_l_ f_nb[f+ Eh ih_ i` nb_ nb_ chmo`*
`c]c_h]s i` nb_ [h[mnigimcm l_kocl_^ g_^c[mnch[f nl[]b_imnigs8 nb_ j[nc_hn
^c_^ [`n_l 5 ^[sm `lig _limcp_ \f__^cha `lig nb_ nloh]om \l[]bci]_jb[fc]om
[h^ nlig\i_g\ifs i` [+ jofgih[fcm+ Pb_ inb_l ih_ ^c_^ 1 [h^ VG gihnbm
[`n_l ]ig\ch_^ l_m_]ncih %[ foha fi\_) nb_ nl[]b_[) f[lshr) nbslic^ af[h^)
i_mijb[aom) [+ ][lincm& `lig [h i_mijb[ainl[]b_[f `cmnof[ [h^ ch]l_[mcha
][l^cijofgih[f chmo``c]c_h]s+

Pb_ fiha*n_lg_^ jimnij_l[ncp_ _p[fo[ncihm %oj ni 4 s_[lm& q_l_ ][llc_^
ion ch [ff 00 j[nc_hnm+ Kon i` nb_ j[nc_hnm qcnb nogiolm nqi ^c_^ 0 [h^ 2
s_[lm [`n_l nb_ mola_ls+ Pb_ inb_lm [l_ [fcp_ [h^ qcnbion [hs l_]oll_h]_+
Pb_ l_mofnm i` ij_l[ncp_ nl_[ ng_hn i` ]c][nlc]c[f mnl c] nol_m [h^ nl[og[nc]
chdolc_m i` nb_ nl[]b_[ q_l_ aii^) nii+



Eh ]ih]fomcih) ih nb_ \[mcm i` iol _rj_lc_h]_ nb_ om[a_ i` nb_ h_q
_``_]ncp_ n_]bhcko_m `il nl[]b_if[lshaijf[mns ][h \_ l_]igg_h^_^+ Pb_s
m_]ol_ nb_ l[^c][f l_m_]ncih i` nb_ [``_]n_^ m_ag_hnm i` nb_ nl[]b_[ [h^
f[lshr [h^ l_]ihmnlo]ncih i` nb_ cl m nlo] no l_ [h^ `oh]ncih ch ih_ mn[a_+

I+ @+

O Q I I = N U

Pb_ j[j_l cm \[m_^ ih nb_ nl_[ ng_h n i` 05 j[nc_hnm mo``_lcha `lig ]ig*
\ch_^ mn_him_m %.3& [h^ nogiolm %.6& i` nb_ nl[]b_[ [h^ f[lshr+ N[^c][f
l_]ihmnlo]ncp_ ij_l[ncihm q_l_ j_l`ilg_^ ch 02 j[nc_hnm %15 ij_l[ncihm&+ Pb_
[onbilm b[p_ _f[\il[n_^ h_q g_nbi^m i` nb_ nl[]b_if[lsha_[f jf[mns `il ]ig*
jfc][n_^ mnl c] nol_m [h^ nogiolm [``_]ncha) mcgofn[h_iomfs nb_ nl[]b_[ [h^ f[lshr+
Pb_m_ n_]bhcko_m q_l_ om_^ [fmi ch ][m_m i` i\fcn_l[ncih i` nb_ nl[h]b_[f
fog_h [\ip_ nb_ f_p_f i` nl[]b_imnigs+ Pb_ [^p[hn[a_ i` nb_ jf[mnc] ij_l[ncih
cm l_m_]ncih [h^ l_]ihmnlo]ncih i` nb_ nl[]b_[ [h^ f[lshr ch ih_ mn[a_) [m q_ff
[m jl_m_lp[ncih i` nb_ pic]_+ 02 jlcg[ls [h^ .0 m_]ih^[ls ]ill_]ncp_ ij_l*
[ncihm q_l_ j_l`ilg_^+ .- p[lc[hnm i` nb_ l_]ihmnlo]ncp_ ij_l[ncihm q_l_ om_^
[]]il^cha ni nb_ _rn_hn [h^ nsj_ i` l_m_]ncih i` nb_ nl[]b_[ + Pb_ g[rcgog
_rn_hn i` nb_ l_m_]ncih l_[]b_^ 6 ][lncf[ach_iom lcham ch j[nc_hnm qcnb
nogiolm) [h^ /,0 i` nb_ nl[]b_[f f_hanb ch ][m_m i` ]c][nlc]c[f mn_him_m+ Eh /6
j[nc_hnm nb_ jimnij_l[ncp_ j_lci^ q[m qcnbion ]igjfc][ncihm+ Eh 3 j[nc_hnm
nb_s i]]oll_^+ Pqi i` nb_g ^c_^ i` nb_ _limcp_ \f__^cha `lig nb_ nloh]om
\l[]bci]_jb[fc]om [h^ ][l^cijofgih[ chmo``c]c_h]s+ Pb_ fiha*n_lg_^ jimn*
ij_l[ncp_ _p[fo[ncihm b[p_ mbiqh _``_]ncp_h_mm i` iol h_q ij_l[ncp_
n_]bhcko_m+

NAOQIA
CancReZ`_d cVT`_decfTeZgVd UVd ^R]RUZVd T`^SZ_nVd Uf ]Rcj_i

Ve UV ]R ecRTYnV

= p c f i p [ ) K+ I+) > [ a b c l i p) I+ I+

H_ nl[p[cf ^x]lc n f_ nl[ cn_g_hn ^_ 05 g[f[^_m [p_] ^_m f_mcihm ]ig\chx_m ^_
f[ nl[]bx_ _n ^o f[lshr+ EE m â[acmm[cn ^_m mn_him_m %.3 ][m& _n ^_m nog_olm %.6 ][m& +
?b_t 02 g[f[^_m ih [ _rx]onx _h nion 15 ijxl[ncihm l_]ihmnlo]ncp_m l[^c][f_m+ Kh
[ xf[\ilx ^_ hiop_ff_m gxnbi^_m ^_ f[ jf[mnc_ nl[]bxif[lsha[f_ jiol ^_m mnxhim_m
]igjfckox_m _n jiol ^_m nog_olm [ nn_ cah[hnm m cgofn[hxg_hn f[lshr [ommc ko_ nl[]bx_+
?_m n_]bhcko_m ihn xnx [jjfckox_m gög_ [o ]iolm ^_m ijxl[ncihm ^_m mnxhim_m ^_
f[lshr _n nl[]bx_) [o ^_mmom ^o hcp_[o ^_ f[ nl[]bxinigc_+ Ep_``c][]cnx ^_ hiop_ff_m
gxnbi^_m ]ihmcmn_ _h oh_ lxm_]ncih mcgofn[hxg_hn _``_]nox_ [p_] oh_ l_]ihmnlo]n cih
^_ f[ nl[]bx_ _n ^o f[lshr) [ ]ih^cncih ko_ f[ `ih]ncih ^_ .â[jj[l_cf ^_ f[ picr l_m n_
]ihm_lpx_+ Ah nion ih [ _rx]onx 02 ijxl[ncihm jlcg[cl_m _n .0 ijxl[ncihm m_]ih^[cl_m
]ill_]ncp_m+ Ah ^_j_h^_h]_ ^_ .âxn_h^o_ _n ^o nsj_ ^_ f[ lxm_]ncih ^_ nl[]bx_ ih
[ onc fcmx .- p[lc[hn_m òijxl[ ncihm l_]ihmnlo]ncp_m + H[ nl[]bx_) [nn_ chn_ j[l ^_m jli *
]_mmom nogil[or) [ xnx lxmxkox_ ^[hm .âxn_h^o_ ^_ .- ][lncf[a_m [o g[rcgog) [o ][m
^_ mnxhim_ ^[hm Rxn_h^o ^_ / nc_lm ^_ m[ fihao_ol+ H_ n_gjm jimnijxl[ni cl_ [ j[mmx
m[hm ]igjfc][ncihm ]b_t /6 g[f[^_m+ 3 g[f[^_m ihn xnx [ nn[ ch nm j[l ^_m ]igjfc][ncihm
koc ihn ^[hm / ][m xpifox p_lm f_ ^x]öm+ H_ m[cah_g_hn xlimc` ^_ RPSMBSQ AP@BGHN!

4



BDOG@KHBSQ _n .âchmo`ycm[h]_ ][l^cijocgih[cl_ ihn ^ihhx fc_o w ]_m ^_or ^x]öm+ H$i\*
m_lp[ncih jimnijxl[nicl_ ^_ fihao_ ^olx_ [ jliopx oh_ al[h^_ _``c][]cnx ^_m n_]b*
hcko_m ijxl[nicl_m [ffxaox_m+

V Q O = I I A J B = O O Q J C
FV\`_decf\eZ`_d`aVcReZ`_V_ SVZ \`^SZ_ZVceV_ 9c\cR_\f_XV_

UVd ?VY]\`aWd f_U UVc @fWec`YcV

= p c f i p [ ) K+ I+) > [ a c l i p ) I+ I+

@c_ =l\_cn \_m]bl_c\ n ^c_ Ala_\hcmm_ ^_l >_b[h^foha pih 05 L[nc_hn_h gcn eig*
\chc_ln_h On_him_h %.3& oh^ C_m]bqccl_h %.6& ^_l Ho`nlibl_ oh^ ^_m G_bfeij`m+ >_c
02 L[nc_hn_h qol^_h chma_m[gn 15 l[^ce[f_ N_eihmnloencihmij_l[ncih_h ^ol]ba_`ncbln+
Am qol^_h h_o_ I_nbi^_h ^_l Pl[]b_if[lsha_[fjf[mnce \_c eigjfctc_ln_h On_him_h
oh^ C_m]bqoljlit_mm_h [oma_[l\_cn_n) ^c_ to af_c]b_l V_cn miqibf ^_h H[lshr [cm
^c_ Pl[]b_[ \_`[ff_h+ @c_m_ I_nbi^_h qol^_h [o]b \_c Kj_l[ncih_h ^_m G_bfeij`m oh^
^_l Ho`nlibl_ fc\_l ^_l A\_h_ _ch_l Pl[]b_inigc_ [ha_q[h^n+ @c_ A``_encpcn[n ^_l
h_o_h I_nbi^_h \_mn_b n ch ^_l af_c]bt_cnca_h N_m_encih oh^ N_eihmnloencih ^_l Pl[*
]b_[ oh^ ^_m H[lshr ohn_l =o`l_]bn_lb[fnoha ^_l Bohencih ^_m Oncgg[jj[l[nm+ Ehm*
a_m[gn qol^_h 02 jlcg[l_ oh^ .0 m_eoh^wù_ oh^ eillcac_l_h^_ Kj_l[ncih_h [oma_*
`obln+ F_ h[]b ^_g Qg`[ha oh^ ^_g Psj ^_l N_m_encih ^_l Pl[]b_[ qol^_h .- R[*
l c[h n_h _ch_l N_eihmnloencihmij_l[ncih [ha_q_h^_n+ >_c C_m]bqoljlit_mm_h qol^_
^c_ Ho`nlibl_ bi]bmn_hm cg >_l_c]b pih 6 Ghilj_fh l_m_t c_ln oh^ \_c On_him_h cg
Qg`[ha pih " cb l_ l H[ha_+ >_c /6 L[nc_hn_h p_lfc_` ^c_ L_lci^_ h[]b ^_l Kj_l[ncih
ibh_ Gigjfce[ncih_h+ >_c 3 L[nc_hn_h _lm]bc_h_h Gigjfce[ncih_h) ^c_ ch tq_c B[ff_h
ni^fc]b _h^_n_h8 ^c_ Qlm[]b_ q[l _ch_ _limcp_ >fonoha ^_m RPSMBSQ AP@BGHNBDOG@KHBSQ
oh^ e[l^cijofgih[f_ Ehmo``ctc_ht+ Ach_ f[ha`lcmnca_ >_i\[]bnoha ^_l L[nc_hn_h h[]b
^_l Kj_l[ncih _lqc_m ^c_ bib_ A``_encpcn[n ^_l \_m]blc_\_h_h Kj_l[ncihmg_nbi^_h+
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CaVcReZ`_ cVT`_decfTeZgR UV ]Rd V_WVc^VURUVd T`^SZ_RURd UV] ]RcZ_XV

j ]R ecmbfVR

= p c f i p [ ) K+ I+) > [ a o c l i p) I+ I+

Ah _f nl[\[di m_ ^_m]lc\_h fim l_mofn[^im ^_f nl[ n[g c_hni ^_ 05 j[]c_hn_m ]ih
[`_]]cih_m ]ig\ch[^[m ^_ _mn_himcm %.3& s nogil_m %.6& ^_ f[ nlwko_[ s _f f[lcha_+
Ah 02 j[]c_hn_m `o_lih l_[fct[^[^ _h nin[f 15 ij_l[]cih_m l_]ihmnlo]ncp[m l[^c][f_m+
Bo_lih _f[\il[^im ho_pim gxni^im ^_ jfwmnc][ nl[ko_if[l cha_[ j[l[ _mn_himcm s jli*
]_mim nogil[f_m ]igjfc][^im ko_ [`_] n[h mcgofnwh_[g_hn_ n[hni _f f[lcha_ ]igi f[
nlwko_[+ Amn[m nx]hc][m `o_lih [jfc][^[m n[g\cxh _h f[m ij_l[]cih_m ^_ f[m _mn_himcm
^_f f[lcha_ s f[ nlwko_[ `o_l[ ^_ f[ _m`_l[ ^_ f[ nl[ko_inigc[+ H[ _`c]c_h]c[ ^_ fim
ho_pim gxni^im ]ihmcmn_ _h ko_ m_ l_[fct[ mcgofnwh_[g_hn_ f[ l_m_]]czh s f[ l_]ihm*
nlo]]czh ^_ f[ nlwko_[ s _f f[lcha_ [f ]ihm_lp[lm_ f[ `oh]czh ^_f [j[l[ni `zhc]i+ O_
_`_]noz 02 ij_l[]cih_m ]ill_]ncp[m jlcg[lc[m s .0 m_]oh^[lc[m+ @_ []o_l^i ]ih f[ _r*
n_hmczh s _f ncji ^_ f[ l_m_]]czh ^_ f[ nlwko_[ m_ oncfct[lih .- p[lc[hn_m ^_ ij_*
l[ n ci h l_]ihmnlo]ncp[+ Ah ][mi ^_ jli]_mim nogil[f_m f[ l_m_]]czh ^_ f[ nlwko_[ `o_
l_[fct[^[ [f g[rcgi _h f[ _rn_hmcih ^_ 6 ][lnyf[aim) _h ][mi ^_ _mn_himcm `o_ f[ _r*
n_hmcih f[m /,m ^_ f[ fihacno^+ Ah /6 j[]c_hn_m _f j_lci^i jimij_l[]cih[f m_ ^_m[lliffz
mch ]igjfc][]cih_m+ 3 j[]c_hn_m nopc_lih ]igjfc][]cih_m ko_ _h / ][mim n_lg ch[lih
f_n[fg_hn_*mc_h^i ]igi ][om[ f[ b_gill[ac[ _limcp[ ^_f RPSMBSQ AP@BGHNBDY@KHBSQ s f[
chmo`c]c_h]c[ ][l^cijofgih[f+ ?ihnlif_m jimij_l[]cih[f_m ^_ fim j[]c_hn_m l_[fct[^im
[ f[lai jf[ti ^_gimnl[lih oh[ [fn[ _`c]c_h]c[ ^_ ^c]b[m nx]hc][m ij_l[]cih[f_m+
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ncihm i` nl[]b_[f [h^ f[lsha_[f fog_h+
F+ A[l) Jim_ H[lshr @cm+) . 7 64) .640+
.640+

0+ ?YZec`g% :' A'3 Pb_ jf[mns i` h_]e [h^
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;``UV% F' @%3 N_ch`il]_^ P*no\_ nl[]b_[f
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5+ ;VSRfVc% D'3 Arj_lc_h]_m qcnb mo l*
ac][f l_]ihmnlo] n cih i` nb_ nl[]b_[+
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XZe% >'3 Llcg[ls g[fcah[hn ^cm_[m_ i` nb_
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..+ NVY^% 5'3 Pb_ om_ i` ]igjimcn_
al[`nm `il l_]ihm nlo]n cih i` nb_ nl[]b_[
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@_j[lng_hn i` Kli`[]c[f Oola_ls) ?_hnl[f Icfcn[ls Dimjcn[f) Ll[ao_ %?t_]bimfip[ec[&
?bc_` ?if+ =m+ Lli`+ P+ Jxg_nb) I+@+) @lO]+

Ehmncnon_ i` ?fchc][f [h^ Arj_lcg_hn[f I_^c]ch_
@cl_]nil Lli`+ R+ Gió[h^lf_) I+@+) @lO]+

Llial[gg_ i` ?[l^cip[m]of[l @cm_[m_m N_m_[l]b
?iil^ch[n_ Lli`+ &+ B[\c[h) I+@+) @lO]+

7*(43897:(9.43 4+ 9-* /&<8 <.9- 5*).(1* '43* ,7&+98
F+ Gitwe) R+ Ic]b[f) P+ J_gxnb

Pb_ ^_p_fijg_hn [h^ chnli^o]ncih chni ]fchc][f jl[]nc]_ i` p[m]of[l gc]li*
[h[mnigimcm \lioabn [h _hncl_fs h_q ]ih]_jncih chni l_]ihmnlo]ncp_ mola_ls
]ih]_lh_^ qcnb nb_ nl[hm`_l i` \inb mi`n [h^ b[l^ ncmmo_m chni nb_ mcn_ i` nb_
^_`_]n+

Bl__ \ih_ nl[hm`_lm b[p_ \__h ch lionch_ om_ `il ^_][^_m hiq omcha
j[lnm i` \ih_ `lig nb_ cfcog) lc\m [h^) [m [h _r]_jncih) `lig inb_l j[lnm i`
nb_ me_f_nih+ Bl__ \ih_ al[`nm) biq_p_l) g[s \_ [nn[]e_^ \s ch`_]ncih qbc]b
gimnfs f_[^m ni nb_cl m_ko_mnl[ ncih [h^) mig_ncg_m) ni nb_cl ]igjf_n_ l_milj*
ncih+ D_[fcha ch [ff \ih_ nl[hm`_lm ^_j_h^m ih _[lfs l_p[m]of[lct[ncih `lig nb_
h_cab\iolcha mi`n ncmmo_m+ Qh`[piol[\f_ ]ih^cncihm [n nb_ cgjf[hn mcn_ mo]b
[m ^_]l_[m_^ p[m]of[lct[ncih ch ]blihc] ch`f[gg[nils [h^ jimn*chdols ]ih^c*
ncihm il ]b[ha_m l_mofncha `lig []nchinb_l[js [l_ [ m_p_l_ cgj_^cg_hn ih nb_
b_[fcha ch i` nb_ ]f[mmc][f \ih_ al[` n [`n_l cn b[m \__h n_gjil[lcfs ^_jlcp_^
i` \fii^ mojjfs ch nb_ `l__ nl[hm`_ l n_]bhcko_+ Pb_ l_mofnm i` b_[fcha ch `l__
\ih_ al[`nm nl[hm`_ ll_^ chni ncmmo_m nbom ^[g[a_^ q_l_ p_ls oh`[piol[\f_+
Pbom) `il chmn[h]_) D\fnd_ [h^ H_hnli^n l_jiln ch`_]nciom ]igjfc][ncihm ch
h_[lfs 2- |,i i` [ff ][m_m i` g[h^c\of[l l_]ihmnlo]ncih+ Pb_ g[ch ][om_ i` ch*
`_]nciom ]igjfc][ncihm cm l_^o]_^ l_mcmn[h]_ i` nb_ nl[hmj f[h n ^_jlcp_^ i` cnm
h[nol[ f p[m]of[l mojjfs+ Och]_ ][m_m i` [^p_lm_ \cifiac][f jlij_lnc_m i` nb_
mi`n ncmmo_m jlipc^cha [ \_^ `il nb_ `l__ \ih_ al[` n [l_ `[clfs `l_ko_hn gc]li*
mola_ls qcnb cnm m]ij_ `il j_^c]f_ \ih_ al[` n nl[hmj f[h n[ ncih q[m q_f]ig_^
[m [ g_[hm j_lgcnncha nb_ []bc_p_g_hn i` p_ls aii^ ]fchc][f l_mofnm ch \ih_
l_]ihmnlo]ncih+

R[m]of[l j_^c]f_ \ih_ al[`nm ][h \_ n[e_h `lig nb_ lc\ %=lcs[h) .645&)
`lig nb_ cfcog %P[sfil) .646&) `lig nb_ `c\of[ %P[sfil) .642&) `lig nb_ m_]ih^
g_n[ n[lmom %Kbgilc) .646& [h^ `lig nb_ l[^com %Oion[l) .650&+ =ff nbim_ ^ihil
fi][fct[ncihm b[p_ ]_ln[ ch [^p[hn[a_m [m q_ff [m mbiln]igcham+

=n iol ]fchc][f ohcn q_ om_^ p[m]of[l j_^c]f_ \ih_ al[`nm [ nin[f i` `iol
ncg_m) nqc]_ `lig nb_ lc\ ih [ p[m]of[l j_^c]f_ i` [+ [h^ p+ nbil[]c][ ch n_lh[
%Bca+ .& [h^ nqc]_ `lig nb_ bcj \ih_ \f[^_ ih [ p[m]of[l j_^c]f_ i` [+ [h^
p+ ]cl]og`f_r[ cffcog jli`oh^[ %Bca+ /&+

.-
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?=OA NALKNPO
L[nc_hn F+ C+ %01 s_[lm& mo``_l_^ [ aohmbin qioh^ ^_`_]n ch nb_ `[]_ [`n_l

\_cha mbin [n ]fim_ l[ha_ `lig [ mbinaoh+ D_[fcha q[m ]igjfc][n_^ [m [ l_mofn
i` imn_igs_fcncm i` nb_ l_g[chcha \ih_ `l[ag_hnm+ Pb_ chdols cnm_f` [h^ nb_

Bca+ 2+ L[ln i` nb_ `c`nb lc\ j_^c]f_^ ni nb_ [+ [h^ p+ nbil[]c][ ch n_lh[ jlcil ni cg *
jf[hn[ncih chni nb_ ^_`_]n ch nb_ g[h^c\f_ [h^ \_`il_ [h[mnigimcm

ch`f[gg[ncih l_mofn_^ ch [ f[la_ ^_`_]n i` nb_ mi`n ncmmo_m i` nb_ `[]_ [h^ nb_
g[h^c\f_ ih nb_ f_`n qcnb go]b m][llcha [lioh^+ Pb_l_ q[m fcnnf_ bij_ i` [ `l__
\ih_ al[`n \_cha b_[f_^ ch) qbc]b q[m qbs [ s_[l [`n_l nb_ []]c^_hn q_ j_ l *
`ilg_^ \ih_ al[`n nl[hmj f[h n[ ncih `lig nb_ bcj \ih_ omcha [ p[m]of[l j_^c]f_
i` [+ [h^ p+ ]fl]og`f_r[ cfcog jli`oh^[ [h[mnigimcha nb_ p_mm_fm _h^*ni*mc^_
ni nb_ _rn_lh[f ][linc^ [ln_ls [h^ nb_ `[]c[f p_ch+ Pb_ jimn*ij_l[ncp_ ]iolm_
q[m `l__ `lig ]igjfc][ncihm+ ?ihnlif [hacial[jbs %Bca+ 0& [h^ m]chncal[jbs
%Bca+ 1& ^_gihmnl[ n_^ m[ncm`[]nils jin_h]s i` nb_ p_mm_fm mojjfscha nb_ \ih_
al[`n [m q_ff [m cnm pc[\cfcns+

L[nc_hn F+ B+ %`_g[f_) 1- s_[lm& mo``_l_^ jifsnl[og[nc] chdols ^olcha [
nl[``c] []]c^_hn) ch]fo^cha [ ^_`_]n i` nb_ g[h^c\f_ qcnb mo\m_ko_hn imn_i*
gs_fcncm+ S_ j_l`ilg_^ nqi ohmo]]_mm`of nl[hmj f[h n[ ncihm i` `l__ \ih_ al[`nm
`lig nb_ bcj \ih_+ Arn_hmcp_ ]c][nlc][f ncmmo_ ^_p_fij_^ [lioh^ nb_ g[h*
^c\of[l \ih_ ^_`_]n+ Bil nb[ n l_[mih q_ \lc^a_^ nb_ ^_`_]n qcnb [ \ih_ al[`n
`lig nb_ lc\ ih [ p[m]of[l j_^c]f_ i` [+ [h^ p+ nbil[]c][ chn_lh[+ Pb_ p_mm_fm
q_l_ mcgcf[lfs [h[mnigim_^ qcnb nb_ [+ ][lincm _rn_lh[ [h^ p+ `[]c[fcm _h^
ni mc^_ %Bca+ 2&+ Pb_l_ q_l_ hi jimn*ij_l[ncp_ ]igjfc][ncihm+

L[nc_hn F+ L+ %02 s_[lm& mo``_l_^ g[dil chdols qcnb fimm i` mi`n [h^ b[l^
ncmmo_m i` nb_ `[]_ `iffiqcha [ mbinaoh qioh^+ Pb_ ]f[mmc][f `l__ \ih_ al[`n
nl[hmj f[h n[ ncih _h^_^ ch [ `[cfol_) qbc]b q[m qbs q_ niie j[ln i` nb_ `c`nb

./



lc\ ih [ p[m]of[l j_^c]f_ i` [+ [h^ p+ nbil[] c][ ch n_ lh[ ni [h[mnigim_ nb_g
_h^*ni*_h^ ni nb_ [+ fchao[fcm [h^ p+ `[]c[fcm+ Pb_ \ih_ al[` n q cnb^l[q[f q[m
`iffiq_^ \s nb_ ^_p_fijg_hn i` jh_oginbil[r qbc]b q[m mo\m_ko_hnfs nl_[ n_^
qcnb ^l[ch[a_+ Limn*ij_l[ncp_ m]chncal[jbs jlip_^ nb_ pc[\cfcns i` nb_ \ih_
al[`n+

Bca+ 3+ >ih_ al[` n `lig nb_ cfc[] \ih_ qcnb j[ln i` nb_ cfc[] gom]f_ [h^ [ p[m]of[l
j_^c]f_m i` nb_ [+ [h^ p+ ]cl]og`f_r[ cfcog jli`oh^[

L[nc_hn F+ P+ %06 s_[lm& [fmi mo``_l_^ [ g[dil `[]c[f ^_`_]n `iffiqcha
[ aohmbin qioh^+ Pb_ f[la_ mi`n ncmmo_ ^_`_]n q[m nl_[ n_^ `clmn q cnb [ `l__
gom]ofi*]on[h_iom `f[j `lig nb_ g+ f[ncmmcgom ^ilmc) [h^) ch nb_ m_]ih^ jb[m_)
qcnb nb_ nl[hmj f[h n[ ncih i` [ \ih_ al[` n ih [ p[m]of[l j_^c]f_ i` [+ [h^
p+ ]cl]og`f_r[ cfcog jli`oh^[ %Bca+ 3& [h[mnigimcha nb_g _h^*ni*mc^_ ni nb_
_rn_lh[f ][li^cn [ln_ls [h^ _h^*ni*_h^ ni nb_ `[]c[f p_ch+ O]chncal[jbs ^_*
gihmnl[ n_^ nb_ \ih_ al[`n [m pc[\f_+

@ E O ? Q O O E K J

=m iol _rj_lc_h]_ mi `[l moaa_mnm) n l[hmj f[h n[ ncih i` p[m]of[lct_^ \ih_
al[`nm \inb `lig nb_ bcj \ih_ [h^ nb_ lc\ cm q_ff mocn_^ ni l_]ihmnlo] ncih
mola_ls i` nb_ \ih_ ch n_lgm i` nb_ `ch[f ion]ig_+ Llipc^_^ nb_ gc]limolac][f
n_]bhcko_ i` ^ihil ncmmo_ q cnb^l[q[f) nb_ cgjf[hn[ncih jlij_l [h^ nb_ p[m]of[l
[h[mnigimcm [l_ _r_]on_^ qcnb jl_]cmcih) nb_ \ih_ nl[hmj f[h n ][h \_ g[^_ ni
b_[f ch _p_h ch fi][fct[ncihm qb_l_ jl_pciom `l__ \ih_ al[`nm `[cf_^ ni n[e_ ch+
=hinb_l jichn ni \_ g[^_ cm nb[ n ^_]cmcp_ `il nb_ ion]ig_ cm h_ cnb_l nb_ ^ihil
mcn_ hil nb_ ]ih^cncihm [n nb_ l_]cjc_hn mcn_ \on l[ nb _ l jl_]cmcih i` _r_]oncih
^olcha nb_ ij_l[ncih jlij_l+ Pb_ giin jichn [l_ ch^c][ncihm `il mo]b nl[hmj f[h n
ij_l[ncihm+ Pbcm g_nbi^ cm ]f_[lfs `[l gil_ ]igjf_r [h^ ncg_*]ihmogcha nb[h
nb_ nl[^ cncih[f \ih_ nl[hmj f[h n ij_l[ncihm+ Kh_ molac][f n_[g qcff n[e_ [\ion
_cabn biolm ni []]igjfcmb nb_ ij_l[ncih+ R[m]of[lct_^ \ih_ al[` n cgjf[hn[ncih

.0



ch ncmmo_m jl_pciomfs cll[^ c[ n_^ qcnb l_^o]_^ \cifiac][f p[fo_ cm [h [\mifon_
ch^c][ncih+ Oi [l_) ch iol pc_q [m q_ff [m ch inb_l [o nbi lm â pc_q %>[e_l) .650&
mn[ n_m [`n_l aohmbin qioh^m qcnb l_mo fn[h n ^_`_]nm i` b[ l^ [h^ mi`n ncmmo_m
[h^ qcnb g[dil ]c][nlc][f ]b[ha_m ch nb_ pc]chcns i` nb_ ^_`_]n+ Oo]b ]b[ha_m
g[s [fmi l_mo fn `lig jlifiha_^ ch`f[gg[nils jli]_mm_m+ Kh]_ [a[ch) nb_m_
l_mo fn ch p_ls oh`[piol[\f_ fi][f ]ih^cncihm+

Pb_ ]bic]_ i` nb_ j_^c]f_ \ih_ al[`n ^ihil mcn_ cm [hinb_l jichn `il ]ih*
mc^_l[ncih+ ?igj[lcha nb_ nqi ^ihil mcn_m om_^ [n iol jf[]_ i` qile %lc\)
j[ l n i` nb_ bcj \ih_ \f[^_& q_ \_fc_p_) ]ih]oll_hnfs qcnb inb_l [onbilm %>cnn_l)
.650&) p[m]of[lct_^ \ih_ al[`nm n[e_h `lig nb_ cfcog ni \_ nb_ \_nn_l ]bic]_+
Pbcm cm \_][om_ i` nb_ ]ihmn[hn ]iolm_ i` nb_ [+ [h^ p+ ]cl]og`f_r[ cfcog jli*
`oh^[ [h^ i` nb_ p[m]of[l \oh^f_ \_cha mo``c]c_hnfs fiha Ö 5 ni .- ]g Ö qcnb
ionmc^_ ^c[g_n_l [\ion / gg+ Pbcm ^c[g_n_l j_lgcnm [ m[`_ _r_]oncih i` p[m*
]of[l [h[mnigimcm+ En cm [fmi jimmc\f_ ni fc`n Ö [fiha qcnb nb_ \ih_ a l[ ` n Ö
j[ln i` nb_ [^d[]_hn mech mojjfc_^ \s j_l`il[ nilm `il nb_ mcgofn[h_iom l_]ih*
mnlo]ncih i` nb_ mi`n [h^ b[l^ ncmmo_m+ Pb_ bcj \ih_ ncmmo_m [fmi ]ihn[chm
[ g[dil ko[hncns i` mjihacim[+

Pb_ qcnb^l[q[f i` [ lc\ \ih_ nl[hmj f[h n ih [ p[m]of[l j_^c]f_ i` [+ [h^
p+ nbil[]c][ ch n_ lh[ qbc]b ][h) fce_qcm_) \_ fc`n_^ ]igjf_n_ qcnb nb_ [^d[]_hn
j[ln i` nb_ mech chpifp_m nb_ lcme i` jh_oginbil[r) [ ]ih^cncih qbc]b g[s
jlip_ ni \_ [ p_ls m_lciom ]igjfc][ncih [n q[l^m qcnb hi [jjl_]c[\f_ _r*
j_lc_h]_ i` ]b_mn mola_ls+ Pbcm nsj_ i` ]igjfc][ncih b[m ni \_ \ilh_ ch gch^
jlcil ni n[echa nb_ al[`n) nb_ q[l^ gomn jimm_mm nb_ h_]_mm[ls [^_ko[n_ ch*
mnlog_hn[ncih) [h^ nb_ ]igjfc][ncih mbiof^ \_ ^_[fn qcnb ch ]i*ij_l[ncih qcnb
[ mj_]c[fcmn+ Pb_ ]igjioh^ al[`n ]ihn[chcha) ch [^^cncih ni \ih_) [fmi mech
cm l[ nb _ l \ofes ch nbcm j[l n c]o f[ l fi][fct[ncih [m cn gomn [fmi* ]ihn[ch nb_
[^d[]_hn j[ln i` nb_ gom]ofom j_]nil[fcm g[cil+ Pb_ lc\ \ih_ nl[hmjf[hn) biq*
_p_l) cm _[mc_l ni mb[j_+ Knb_l [onbilm b[p_ ^_m]lc\_^ gil_ ^ihil mcn_m mo cn*
[\f_ `il p[m]of[lct_^ \ih_ al[` n qcnb^l[q[f) mo]b [m) `il chmn[h]_) j[ l n i` nb_
l[^com ih [ p[m]of[l j_^c]f_ i` [+ l[^c[fcm %Oion[l) .650& il nb_ m_]ih^ g_n[*
n[lmom ih [ j_^c]f_ i` [+ ^ilm[fcm j_^cm %Kbgilc) .646&+ Oi `[l) biq_p_l)
q_ b[p_ b[^ hi _rj_lc_h]_ i` iol iqh qcnb nbim_ al[`nm+

Limn*ij_l[ncp_ ]b_]em ih nb_ \ih_ al[` n pc[\cfcns [l_ p_ls cgjiln[hn+ Kol
`clmn nqi j[nc_hnm b[^ jimn*ij_l[ncp_ [hacial[jbs [h^ m]chncal[jbs j_l`ilg_^+
Diq_p_l) [hacial[jbs [m [h chp[mcp_ g_nbi^ cm p_ls ohjf_[m[h n `il nb_
j[nc_hnm) qbc]b cm qbs q_ hiq n_mn nb_ \ih_ al[` n pc[\cfcns qcnb m]chncal[jbs
[fih_ ch nb_ cgg_^c[n_ jimn*ij_l[ncp_ j_lci^ \_`il_ ]f[mmc][f l_p[m]of[lct[ncih
`lig nb_ [^d[]_hn mi`n ncmmo_m m_nm ch+

?igj[l_^ qcnb ]ihp_hncih[f n_]bhcko_m) nb_ h_q gc]limolac][f l_]ih*
mnlo]ncp_ g_nbi^m g[le_^fs mbiln_h nb_ j_lci^ i` `[]c[f l_]ihmnlo]ncih) [ j li *
]_^ol_ qbc]b jl_pciomfs niie [ hog\_l i` s_[lm ni ]igjf_n_+ =fmi nb_ l_mofnm
i` l_]ihmnlo]ncihm omcha gc]limolac][f g_nbi^m [l_ mo\mn[hnc[ffs \_nn_l+ Bil
[ hog\_l i` j[nc_hnm qbi l_kocl_ l_]ihmnlo] ncih qcnb nb_ [c^ i` \ih_ ncmmo_
nl[hmj f[h n[ ncih i` p[m]of[lct_^ \ih_ al[`nm cm nb_ ihfs `_[mc\f_ mifoncih+

>' <'
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OQII=NU
Pb_ [onbilm jl_m_hn nb_cl _rj_lc_h]_ qcnb p[m]of[l j_^c]f_ \ih_ al[` n

nl[hmj f[h n[ n cih `il g[h^c\of[l l_]ihmnlo]ncih+ Eh nqi ][m_m nb_s om_^ [ \ih_
al[`n `lig nb_ cfcog mojjfc_^ `lig nb_ [+ [h^ p+ ]cl]og`f_r[ cfcog jli`oh^[)
ch nqi inb_l ][m_m i` mcgcf[l ch^c][ncih nb_s om_^ j[ l n i` nb_ `c`nb lc\ ih
[ j_^c]f_ i` [+ [h^ p+ nbil[]c][ chn_lh[+ Pb_s ^cm]omm nb_ ch^c][ncihm `il nbim_
gc]limolac][f ij_l[ncihm [m q_ff [m nb_ ^ihil mcn_m+ Eh nb_cl ijchcih) p[m*
]of[lct_^ \ih_ al[`nm `lig nb_ cfcog [l_ \_nn_l mocn_^ `il lionch_ om_m mch]_
nb_cl fc`ncha ^i_m hin acp_ lcm_ ni ]igjfc][ncihm ]ihh_]n_^ qcnb nb_ ^_p_fij
g_hn i` jh_oginbil[r+

NAOQIA
FVT`_decfTeZ`_ UVd ^mTY`ZcVd m *xRZUV UVd XcVWWVd `ddVfdVd Rfi anUZTf]Vd

gRdTf]RZcVd

G i t w e ) F+) I c ] b [ f ) R+) J x g _ n b) P+

H_m [on_olm `ihn ]ihh[cnl_ m_m _rj_lc_h]_m [p_] f[ nl[hmjimcncih ^_m al_``_m [or
jx^c]of_m p[m]of[cl_m jiol lx[ f cm_ l ^_m l_]ihmnlo]ncihm ^_ f[ g[]bicl_ ch`xlc_ol_+
Ah ^_or ][m) cfm m_ mihn m_lpcm ^âoh al_``ih imm_or jlcm mol c âim cfc[ko_) m[ honlcn cih
x n[h n [mmolx_ j[ l É[+ [+ p+ ]cl]og`f_r[ cfcog jli`oh^[!+ Liol ^_or ][m mocp[hnm) f_m
[o n_olm ihn oncfcmx) ^_ f[ gög_ ch^c][ncih) oh_ j[lnc_ lxmxkox_ ^_ f[ O_g_ ]zn_) [o
jx^c]of_ p[m]of[cl_ ^_ É[+ [+ p+ nbil[]c][ chn_lh[!+ H_m [on_olm ^ cm]on_hn f_m ch^c][ncihm
ijxl[nicl_m _n f_m fi][fcnxm jiol f[ jlcm_ ^_m al_``ihm+ Efm [p[h]_hn oh_ ijjchcih ko_
f_m al_``_m imm_om_m p[m]of[lcmx_m) jlcm_m mol Eâim cfc[ko_) mic_hn jfom [p[hn[a_om_ jiol
câoncccm[ncih ]iol[hn_) ][l f[ jlcm_ ^_ ]_ff_m*]c h_ jli^ocn j[m ^_ ]igjfc][ncihm dichn_m
w .â[jj[lc ncih ^o jh_oginbil[r+

V Q O = I I A J B = O O Q J C
FV\`_decf\eZ`_ UVd ?ZVWVcd ^ZeeV]d ?_`TYV_aWc`aWV_d R_ VZ_V^ JRd\f]RcdeZV]

G i t w e ) F+) I c ] b [ f ) R+) J x g _ n b) P+
@c_ =onil_h `ncbl_h cbl_ Al`[b loha_h gcn ^_l Pl[hmj f[h n[ n cih pih L`lij`_h [h

_ch_g R[meofwlmnc_f \_c ^_l N_eihmnloencih ^_m Qhn_lec_`_lm [h+ Eh tq_c B[ff_h
p_lq_h^_n_h mc_ Ghi]b_hj`lij`_h [om ^_g Do`nehi]b_h\f[nn ) ^[m pih ^_ l [+ oh^ p+
]cl]og`f_r[ cfcog jli`oh^[ p_lmilan qol^_+ Eh tq_c q_cn_l_h B[ff_h p_lq_h^_n_h
mc_ \_c [bhfc]b_l Eh^ce[ncih ^_h [oma_m]bhcnn_h_h P_cf ^_l `oh` n_h Ncjj_ [h _ch_g
R[meof[lmnc_f ^_l [+ oh^ p+ nbil[]c][ chn_lh[+ @c_ =onil_h ^cmeonc_l_h nc\_l ^c_ Eh^c*
e[ncih_h to mif]b_h Eh n_lp_hncih_h miqc_ nc\_l ^c_ Ahnh[bg_mn_ f f_h oh^ mch^ ^[\_c
^_l =hmc]bn) ^[mm p[meof[lcm c_l n_ Ghi]b_hj`lij`_h [om ^_ l Dcc`n_ `ncl ^c_hilgwf_
=hq_h^ohaa__cah_ n_l m_c_h) q_cc \_c Dcl_l Ahnh[bg_ e_ch_ Gigjfce[ncih_h ch R_l*
\ch^oha gcn ^_l >cf^oha _ch_m Lh_oginbil[r_m _hnmn_b_h+

N A O Q I A J
FVT`_decfTTZp_ UV ]R ^R_UZSf]R T`_ Z_[Vce`d pdV`d V_ V] aVTZ`]` gRdTf]Rc

G i t w e ) F+) I c ] b [ f ) R+) J x g _ n b) P+

Him [onil_m j l_m_h n[h mom _rj_lc_h]c[m ]ih f[ nl[hmjimc]czh ^_ fim chd_lnim _h
_f j_]cifi p[m]of[l _h ][mim ^_ l_]ihmnlo]]czh ^_ f[ g[h^c\of[+ Ah ^im ][mim onc fct[lih
chd_lnim ^_f [ f[ ^_f bo_mi ^_f cf_ih [fcg_hn[^i jil f[ p_h[ s f[ [ ln_ l c[ ]cl]og`f_r[
cfcog jli`oh^[) _h inlim ^im ][mim cgjf_g_hn[lih) ]ih ch^ c][ ncih mcgcf[l) oh[ j[ln_
l_m_]]cih[^[ ^_ f[ kochn[ ]imncf f[ _h oh j_]cifi p[m]of[l ^_ [+ s p+ nbil[] c][ chn_lh[+
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Him [onil_m ^cm]on_h mi\l_ f[m ch^c][]cih_m l_mj_]ni ^_ _mn[m chn_lp_h]cih_m s mi\l_
f[ fi][fct[]czh ^_ f[m nig[m+ Kjch[h ko_ fim chd_lnim p[m]of[lct[^im ^_f ff_ih l_mofn[h
gwm [^_]o[^im j[l[ oh omi ]ill c_hn_ s[ ko_ [f m_l nilh[^im hi ^[h g[la_h [ f[m
]igjfc][]cih_m jli^o]ni ^_ f[ [j[lc]czh _p_hno[f ^_f h_oginzl[r+

N A B A N A J ? A O
.+ 5cZjR_'G' Ve R]'3 Pb_ [hn_l ci l ]b_mn

[jjli[]b `il i\n[chcha `l__ imn_i*
]on[h_iom lc\ al[`nm + Lf[mn) l_]ihmnl+ Oola+)
3/) 343) .645+

/+ 6R\Vc% G' F'3 Ochaf_*mn[a_ l_]ihm nlo]*
ncih i` nb_ g[h^c\f_ `iffiqcha aohmbin ch *
dols omcha [ `l__ imn_igsi]on[h_iom alich
`f[j+ I[rcffi`[]c[f nl[og[7 [h ch n_lh[ncih[f
j_lmj_]ncp_+ Ll[_a_l) J_q Uile) .650+

0+ 6ZeeVc% ?' G' Ve R]'3 Pb_ cfc[] \ih_ il
imn_i]on[h_iom nl[hmj f[h n j_^c]f_^ ni nb_
^__j ]cl]og`f_r cfc[] [ln_ls E) EE+ F+ g[r+
`[]+ Oola+) .. 7.62) .650+

1+ <`]e[V% K'% @V_ec`Ue% >'3 Eh`_encih_h
[onifia_l Ghi]b_hnl[hmjf[hn[ n_ h[]b @_*
`_e nl_eihmnloe n cih ^_m Qhn_lec_`_lm+ Biln*
m]bl cn n_ nc_l Gc_`_l* oh^ C_mc]bnm ?bclolac_+

>[h^ TT+ C_ila Pbc_g_ R_lf[a) Ononna[ln)
.643+

2+ CY^`cZ% ?' Ve R]'3 Pin[f lbchijf[mns
qcnb [ `l__ imn_i]on[h_iom `f[j+ Lf[mn) l_ *
]ihmnl+ Oola+) 30 7 054) .646+

3+ G`feRc% 8' G' Ve R]'3 Pb_ l[^ c[ `i l_ *
[lg `f[j7 [ p_lm[ncf_ g_nbi^ `il ch n l[ *
il[f l_]ihmnlo]ncih + >lcn+ F+ jf[mn+ Oola+)
03 7 .) .650+

4+ HRj]`c% ;' =' Ve R]'3 Pb_ `l__ p[m]o*
f[lct_^ \ih_ al[`n+ Lf[mn) l_]ihmnl+ Oola+)
22 7 200) .642+

5+ HRj]`c% ;' =' Ve R]'3 Ooj_lcilcns i` nb_
^__j ]cl]og`f_r cfc[] p_mm_fm [m nb_ mojjfs
`il `l__ alich `f[jm+ Lf[mn) l_]ihmnl+ Oola+)
31 7 412) .646+

@l+ F+ Gitwe) hwg+ RúON .1) .3- -- Ll[ao_ 3) ?t_]bimfip[ec[
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F+ A+ Loleshö Qhcp_lmcns I_^c][f B[]ofns) >lhi %?t_]bimfip[ec[&
@_j[lng_hn i` Lf[mnc] Oola_ls

D_[^ Lli`+ R+ Go\wó_e) I+ @+) @lO]+

9-* 9*3847 +&8(.&* 1&9&* 2:8(:14(:9&3*4:8 +1&5
.3 45*7&9.438 +47 974(-&39*7.( )*(:'.9:8 :1(*78

R+ NEA>AHKR=

Pb_ \[mc] jlch]cjf_m i` mola_ls `il ]blihc] ^_]o\cnom of]_lm ch j[l[jf_ac]
j[nc_hnm q_l_ ^_pcm_^ gil_ nb[h 0- s_[lm [ai) [h^ mncff bif^ aii^+ Pb_m_ [l_7

.+ l[^ c][ f _r]cmcih i` of]_l ^iqh ni b_[fnbs ncmmo_)
/+ l_gip[f i` \ih_ jligch_h]_ l_mjihmc\f_ `il nb_ \_^mil_)
0+ `cffcha nb_ of]_l [h^ \ih_ jligch_h]_ ^_`_]nm \s g_[hm i` gom]f_

nl[hmjimcncih)
1+ ]fimol_ i` mi`n ncmmo_ ^_`_]nm \s fi][f nl[hmjimcncih Ö omcha f[la_ li n[ *

ncih `f[jm mo]b [m ]iof^ \_ om_^ [a[ch ch ][m_ i` l_f[jm_)
2+ ]fimcha nb_ m_]ih^[ls ^_`_]n mi [m ni [pic^ ch]l_[m_^ mech ]ip_l n_hmcih

ch nb_ jl_mmol_^ l_acih %`l__ nl[hmj f[h nm& +
Eh jl[]nc]_) biq_p_l) mig_ _rnl_g_fs [qeq[l^ jli\f_gm [lim_ _p_h c`

nbim_ jlch]cjf_m q_l_ ^ofs i\m_lp_^+ Kh_ i` nb_g l_mofnm `lig nb_ h__^ ni
]ip_l f[la_ ^_`_]nm ch nb_ nli]b[hn_lc] l_acihm+ = lin[ ncih `f[j `lig nb_
[h n_lcil [h^ ion_l mol`[]_m i` nb_ nb cab qcnb [ ^ilm[fq[l^ ilc_hn_^ j_^c]f_)
ch^c][n_^ b_l_ \s nb_ ]f[mmc][f g_nbi^) cm `[clfs i`n_h fce_fs ni ^_p_fij jli\f_gm
i` jiil mojjfs Ö `lig g[lach[f h_]limcm ^iqh ni nin[f `f[j h_]limcm+ Enm
gi\cfcns cm fcgcn_^ [h^ cn cm ^c``c]ofn ni ]ip_l nb_ jlircg[f jilncih i` nb_ n li *
]b[hn_lc] ^_`_]n qcnb+ Hc`ncha cn chpifp_m [ a l_[ n ^_[f i` \f__^cha+ Pb_ m_*
]ih^[ls ^_`_]n [fq[sm l_kocl_m [ `l__ al[`n+ Eh l_f[jm_m) nb_ m]ij_ `il l_j_[ n
`f[j lin[ncih cm fcgcn_^+

=fmi fcgcn_^ cm nb_ ]bic]_ i` inb_l g_nbi^m `il nli]b[hn_lc] ^_`_]n ]ip_l*
[a_+ Oonol_ i` nb_ ^_`_]n cm \on [h _r]_jncih[f ijncih+ V*jf[mns jlipc^_m nii
fcnnf_ g[n_lc[ f [j[l n `lig l_mofncha ch nii g[hs m][lm ch nb_ ij_l[n_^ l_acih
lcabn ip_l nb_ \ih_+ E` [ l_f[jm_ ^_p_fijm) nii fcnnf_ g[n_lc[ f l_g[chm `il ]ip_l*
cha nb_ h_q ^_`_]n+ Pb_ ihfs jl[]nc][f ]bic]_ cm ih_ i` [ ^ilm[f nb cab `f[j) \on
nbcm ioabn ni \_ e_jn ch l_m_lp_ jlcg[lcfs `il \_^mil_m ch nb_ m]c[nc] l_acih+

Eh nb_ j[mn `_q s_[lm) [ hog\_l i` [onbilm b[p_ jo\fcmb_^ l_jilnm l_]ig*
g_h^cha nb_ om_ i` nb_ n_hmil `[m]c[_ f[n[_ gom]ofi]on[h_iom `f[j `il ]ip_lcha
^_`_]nm ch nli]b[hn_lc] ^_]o\cnom of]_lm %PBH I?B&+

L_^c]f_^ `f[jm qcnb nb_ `[m]c[ f[ n[ q_l_ `clmn om_^ ch .601 \s S[a_hmn__h
ni ]ip_l f[la_ ^_`_]nm ch b_lh c[m nbioab qcnbion nb_ moj_lcgjim_^ mech+ Eh
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.634) >[cf_s q[m nb_ `clmn ni om_ [h^ ^_m]lc\_ nb_ nl[hmjimcncih i` nb_ g+ n_hmil
`[m]c[_ f[n[_ ]igjf_n_ qcnb nb_ l_mj_]ncp_ mech ]ip_l [m ih_ qbif_ ch [ ][m_ i`
nli]b[hn_lc] ^_]o\cnom of]_l [aal[p[n_^ \s jolo f_h n bcj dichn [lnblcncm + Pb_

Bca+ .+ ?[^[p_l mno^s i` PBH I?B+ =h[nigc][f mc no[ncih i` mnlo]nol_m+ Oe_n]b i` nl[hm`_ l
PBH I?B+ Ö Bca+ /+ Hc`n_^ PBH I?B [h^ _rjim_^ p[m]of[l j_^c]f_ ih [ ][^[p_l

PBH I?B [m [ h_q molac][f n_]bhcko_ ^c^ hin ]ig_ chni l_[ffs qc^_ om_ ohncf
.645Ö.646+ Pbcm q[m qb_h Dcff) J[b[c) >imnqc]e _n [f+ om_^ cn `il ]ip_lcha
^_`_]nm hin ihfs ch nb_ nli]b[hn_lc] l_acihm) \on [fmi ch nb_ chaoch[f) bsji*
a[mnlc]) m]c[nc]) [h^ j_lch_[f l_acihm ch nb_ `ilg i` nl[hm`_l) cmf[h^ [h^ `l__
`f[jm+ Eh nb_cl ijchcih) nbcm cm [ l_fc[\f_ `f[j) _[ms ni fc`n [h^ fce_fs ni \lcha
j_lg[h_hnfs aii^ mojjfs ni nb_ ^[g[a_^ [l_[+ Pbcm g[^_ om ^_]c^_ ni n_mn nbcm
g_nbi^+

= h [ n i g s i ` P B H I?B
Pb_ g+ n_hmil `[m]c[_ f[n[_ cm [ `f[n ]ih_*mb[j_^ gom]f_ n[echa cnm ilcach

ch nb_ [hn_lcil moj_lcil cfc[] ]l_mn qcnb chm_lncih ni nb_ cfcinc\c[f \[h^ i` `[m]c[
f[n[+ Enm p[m]of[l j_^c]f_ cm mojjfc_^ `lig nb_ f[n_l[f ]cl]og`f_r `_gil[f [ln_ls
_hn_lcha cn `lig nb_ ^ilm[f mc^_ [\ion 4 ni 5 ]g ^cmn[f ni nb_ [h n_lci l moj_lcil
cfc[] ]l_mn \_nq__h nb_ g+ l_]nom `_gilcm [h^ nb_ g+ p[mnom f[n_l[fcm+ Eh [^^cncih
ni nb_ gom]f_) nb_ [ln_ls [fmi mojjfc_m nb_ `[m]c[ f[n[ [h^ nb_ mech ]igjf_n_
qcnb nb_ mo\]oncm [ff ip_l nb_ _rn_lh[f [h^ [^dichcha [hn_lcil mc^_ i` nb_ nbcab
^iqh ni nb_ eh__ dichn+ Iinil chh_lp[ncih ]ig_m `lig \l[h]b_m i` nb_ moj_lcil
afon_[f h_lp_ qbcf_ `il m_hmcncpcns nb_ qbif_ l_acih i` nb_ `f[j \_fiham ni nb_
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n_ll cnils i` nb_ f[n_l[f `_gil[f ]on[h_iom h_lp_+ Eh pc_q i` cnm bcab*ko[fcns
[h^ mo``c]c_hnfs fiha p[m]of[l j_^c]f_ nb_ PBH I?B ][h \_ om_^ [m [ nl[hm`_l)
lin[ncih) cmf[h^ il `l__ `f[j+

Bca+ 0+ Ocgjf_ ]blihc] f_`n*mc^_^ nli]b[hn_l c] ^_]o\cnom o f]_l ip_l nb_ jimn_lcil al_[ n_ l
nli]b[h n_ l _^a_ ch [ 02*s_[l if^ mj[mnc] j[l[jf_ac]+ Oe_n]b i` jf[hh_^ li n[ncih PBH
I?B+ Ö Bca+ 1+ Llircg[ffs _f_p[n_^ j[ l n i` PBH I?B qcnb p[m]of[l j_^c]f_ _rjim_^+

On[n_ [`n_l ^_]o\cnom o f]_l _r]cmcih [h^ jlcil ni a l_[ n_ l n li]b[h n_ l [\f[ncih

K j _ l [ n c h a j l i ] _ ^ o l _
=m `il nb_ `ilg i` nl[hmjimcncih i` PBH I?B `il nli]b[hn_lc] ^_]o\cnom

of]_lm q_ l_[]b_^ nb_ ]ih]fomcih nb[ n nb_ lin[ncih `f[j q[m nb_ \_mn ni `cn ch
qcnb nb_ jlch]cjf_m i` mola_ls `il \_^mil_m) [h^ nbcm q[m [fmi nb_ `ilg q_
]bim_ `il gimn i` iol ij_l[ncihm+

@ _ m ] l c j n c i h i ` i j _ l [ n c i h
Biffiqcha nb_ ch]cmcih i` nb_ mech [h^ mo\]oncm [lioh^ nb_ of]_l ^iqh ni

nb_ `[m]c[) nbioab jlcil ni cnm _r]cmcih) q_ \_ach ni fc`n nb_ ^ilm[f jilncih i`
nb_ lin[ncih `f[j+ Pb_ ch]cmcih m n[ l n `lig nb_ fiq_l jif_ i` nb_ ^_]o\cnom of]_l
ni ]ihncho_ [l]b*qcm_ ch nb_ ^cmn[f [h^ p_hnl[f ^cl_]ncihm ni nb_ [hn_lcil mo l *
`[]_ i` nb_ nbcab+ Pbcm cm qb_l_ q_ g[e_ [ ]limm ch]cmcih i` nb_ `[m]c[ f[n[
monolcha cnm jlircg[f `c\l_m n_gjil[lcfs ni nb_ `f[j _^a_ ni jl_p_hn cn \_cha
nilh [q[s `lig nb_ mo\]oncm ^olcha nb_ jl_j[l[ncih+ Khfs nb_h ^i q_ mn[ ln
m_j[l[ncha nb_ ]cl]og]cm_^ j[ l n \fohnfs `lig nb_ \[m_ jli]__^cha jlircg[fq[l^
^iqh ni nb_ p[m]of[l j_^c]f_ f[ n_l[ f ni nb_ ch]cmcih [lioh^ nb_ of]_l+ Blig
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nb_l_ ih q_ b[p_ ni ]ihncho_ qcnb mb[lj ^cmm_]ncih mch]_ iqcha ni jl_pciom
ch`f[gg[ncihm nb_ `[m]c[ f[n[ cm `off i` m][lm [h^ `clg [^b_mcihm ni nb_ mo l*
lioh^cha ncmmo_m+ >s nolhcha nb_ _f_p[n_^ jilncih i` nb_ `f[j jlircg[ffs nb_

Bca+ 2+ Nin[ncih i` _f_p[n_^ PBH I?B chni ^_`_]n [` n_l ^_]o\cnom of]_l+ Ö Bca+ 3+ Ool*
ac][ffs nl_[ n_^ l_acih 0 q__em jimnij_l[ncp_fs

^_]o\cnom of]_l cm g[^_ qc^_fs []]_mmc\f_+ Pb_ _r]cmcih i` nb_ of]_l) \olm[_)
nb_ al_[ n_ l nli]b[h n_ l il [fmi l_m_]ncih i` nb_ bcj dichn ][h nb_h m[`_fs \_ ]ig*
g_h]_^ ch [h _[ms*ni*molp_s ij_l[ncha `c_f^+ E` jimmc\f_) nb_ l_m_]n_^ al_[ n_ l
nli]b[h n_ l ioabn ni \_ ]ip_l_^ qcnb nb_ l_mc^o[f chm_lncih i` nb_ afon[_om
g[rcgom+ Pb_ `f[j lin[ ncih cm ]igjf_n_^ \s ]ihnchocha nb_ nbcab ch]cmcih
g_^c[fq[l^ [h^ \s l_*ch]cmcih [fiha nb_ chh_l _^a_ i` nb_ g+ l_]nom `_gilcm
ni [ ^cmn[h]_ qb_l_ nb_ `f[j ][h ]ip_l n_hmcih*`l__ nb_ qbif_ l_acih i` nb_
al_[ n_ l nli]b[h n_ l mnogj ]igjf_n_ qcnb [ `[clfs \li[^ \[h^ [^dichcha cnm
^ilm[f _^a_+ Pb_ l_mofncha m][lm ih nb_ `f[j ]omj [l_ nbom g[^_ ni l_[]b nb_
[l_[ ip_l nb_ mi`n \[m_ `[l _hioab [q[s `lig nb_ \ihs \[m_+ Eh f[la_ nli *
]b[hn_lc] ^_`_]nm nb_ l_kocl_^ nl[hmjimcncih i` nb_ `f[j cm mi _rn_hmcp_ [m ni
g[e_ nb_ l_f_[m_ ch]cmcih l_[]b [m `[l [m nb_ chaoch[f fca[g_hn ohf_mm cn cm
h_]_mm[ls ni nl[hmm_]n [fmi nb_ mech \lc^a_ ^cmn[f ni nb_ [hn_lcil moj_lcil cfc[]
]l_mn) nbom no lh cha nb_ lin[ ncih `f[j chni [ nl[hm`_ l il _p_h cmf[h^ `f[j+ Pb_
m_]ih^[ls ^_`_]nm ][h \_ monol_^+ ?ip_l[a_ qcnb ^_lgi_jcnb_fc[f al[`nm cm [ f_mm
`l_ko_h n h_]_mmcns+ Eh mo]b ][m_m) m_]ih^[ls ^_`_]nm n_h^ ni \_ fi][fct_^ ch
[l_[m f_mm _rjim_^ ni jl_mmol_ ih nb_ [hn_lcil il g_^c[f mol`[]_m i` nb_ nbcab+
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N _ p c _ q i ` m o l a c ] [ f l _ m o f n m c h ^ _ ] o \ c n o m o f ] _ l m
Pb_ [\ip_ n_]bhcko_ q[m om_^ ih /2 ^_]o\cnom of]_lm ch `f[]]c^ [h^ mj[mnc]

j[l[jf_ac]m qcnb []on_ [h^ ]blihc] nli]b[hn_lc] ^_]o\cnom of]_lm i` ^c``_l_hn
mct_ [h^ al[pcns+ Pb_ mct_ i` PBH I?B p[lc_^ `lig j[lnc[ f `f[jm oj ni nin[f

Bca+ 4+ H[la_ ]i[f_m]cha cm]bcinli]b[hn_l c] ^_]o\cnom o f]_l ch [ /-*s_[l if^ `_g[f_
j[nc_hn qcnb `f[]]c^ j[l[j f_a c[

cmf[h^ `f[jm+ Khfs nqi ][m_m l_kocl_^ nb_ m_]ih^[ls ^_`_]n ni \_ ]ip_l_^ \s
[ `l__ `f[j) h[g_fs ch [ ]i[f_m]_hn cm]bcinli]b[hn_lc] ^_]o\cnom of]_l qcnb
[ boa_ mi`[ ncmmo_ ^_`_]n) [h^ ch [ jl_pciomfs l_j_[n_^fs ij_l[n_^ \_^mil_ ]ig*
jfc][n_^ \s ]ircncm qb_l_ jl_pciom molac][f ij_l[ncihm j_l`ilg_^ _fm_qb_l_
l_mofn_^ ch ]ihmc^_l[\f_ mi`n ncmmo_ ^_p[mn[ncih+ Pb_ `f[jm q_l_ _[ms ni fc`n qcnb
jl[]nc][ffs hi \f__^cha [n [ff+ Pb_ `f[j nl[hm`_ l q[m [fq[sm [h _[ms [``[cl+
Pb_l_ q[m hin [ mchaf_ ][m_ i` cgj[cl_^ \fii^ mojjfs+

S_ b[^ [ nin[f i` n_h ]f[mmc][f mcgjf_ ]blihc] nli]b[hn_lc] ^_]o\cnom
of]_lm ni ij_l[n_ ih+ Pb_l_i` hch_ Ö 6-" Ö b[p_ \__h jl_g[h_hnfs b_[f_^+
Kh_ m_p_l_fs mj[mnc] j[nc_h n mo``_lm) `il l_[mihm ohehiqh ni om) `lig [ l_ *
]o ll_h n [\]_mm \_h_[nb nb_ `f[j _p[]o[n_^ [n chn_lp[fm nb lioab [ mg[ff `cmnof[
ch nb_ g[lach[f m][l [ffiqcha nb_ qioh^ ni b_[f `il [ j_lci^ i` ncg_+ Pb_
\ih_ ncmmo_ cm chn[]n+

Pb_l_ q[m ih_ ][m_ i` ]i[f_m]cha cm]bcinli]b[hn_lc] ^_]o\cnom of]_l l_ko cl *
cha molac][f nl_[ng_hn+ Pb_ j[nc_hn) ch mjcn_ i` b_l jimn*ij_l[ncp_ jli\f_g ch*
pifpcha [ `iol*gihnb m_lig[) b[m \__h `l__ `lig ]igjf[chnm `il nqi s_[lm
hiq+

Dcj dichn l_m_]ncih q[m chp[lc[\fs om_^ ch mcr ]blihc] nli]b[hn_lc] \_^mil_m
]igjfc][n_^ \s bcj dichn [``_]ncih %]ircncm) `l[]nol_) [hesfimcm&+ PHB I?B j_ l*
gcnn_^ _r]_ff_hn []]_mm ni nb_ dichn) [h^ nb_ ij_l[ncha `c_f^ q[m j_l`_]nfs _[ms
ni molp_s+ ?fimcha nb_ ^_`_]n qcnb `f[j q[m hi jli\f_g [n [ff+ Bcp_ i` nb_
j[nc_h nm q_l_ b_[f_^ ch 1 ni 5 q__emâ ncg_+ Pb_ mcrnb mo``_l_^ `lig j_lmcmncha



imncnc] `cmnof[ qbc]b q_ l_gip_^ ch [ mo\m_ko_hn ij_l[ncih [a[ch omcha [ PHB
I?B+ Pb_ j[nc_hn b[m hiq \__h b_[f_^ `il gil_ nb[h [ s_[l+

Ah]iol[a_^ \s nb_ _[m_ i` ij_l[ncih) m[`_ \fii^ mojjfs ni nb_ `f[j [h^
nb_ ijjilnohcnc_m `il [h _rn_hmcp_ `f[j nl[hm`_l) q_ p_hnol_^ ni om_ nb_ n_]b*

Bca+ 5+ 3 gihnbm [`n_l _r]cmcih i` of]_l [h^ [ff [^d[]_hn m][lm) cm]bc_]nigs) [\f[ncih
i` a l_[ n_ l n li]b[h n_ l [h^ ^_`_]n ]ip_l[a_ qcnb nl[hm`_ l PBH I?B [h^ qcnb j[ln c[ f
^ilm[f nbcab f[n_l[f*j_^c]f_^ `f[j+ @_lgi_jcnb_fc[f al[` n ]ip_lcha m_]ih^[ls ^_`_]n+
Lbinial[jb n[e_ nqi gihnbm [`n_l nb_ g[h[a_g_hn i` 1*gihnb j_lmcmn cha m_lig[ oh^_l*

h_[nb nb_ `f[j+ Pb_ j[nc_hn b[m hiq \__h j_lg[h_hnfs b_[f_^ `il nqi s_[lm

hcko_ ch []on_ nli]b[hn_lc] ^_]o\cnom of]_lm) c+_+ ch j[nc_hnm ch [ m_p_l_) j l[] nc*
][ffs bij_f_mm mcno[ncih+ S_ mn[ln_^ qcnb l[^c][f l_gip[f i` h_]linc] ncmmo_ [h^
imncncm*[``_]n_^ \ih_ jli]_mm_m+ Pb_ qioh^m q_l_ nl_[ n_^ _ cnb_l q cnb jlcg[ls
monol_ [h^ qcnb nb_ chnli^o]ncih i` mo]ncih ^l[ch[a_) il nb_s q_l_ f_`n qc^_
ij_h [h^) `iffiqcha ^x\lc^_g_hn) ]fim_^ qcnb [ m_]ih^[ls monol_+ S_ om_^
nb_ n_]bhcko_ ch m_p_h of]_lm+ Eh nbl__ ][m_m) j_lg[h_hn b_[fcha [h^ [ l[jc^
cgjlip_g_hn ch nb_ j[ nc_h nmâ a_h_l[f ]ih^cncih q_l_ []bc_p_^ ch 3 ni 5 q__em+
Kh_ mj[mnc] j[l[jf_ac] mo``_lcha `lig nqi f[la_ nli]b[hn_lc] ^_]o\cnom of]_lm
]igjfc][n_^ \s \cf[ n_l[f []on_ ]ircncm q[m) cgg_^c[n_fs [` n_ l ij_l[ncih) n l[h m *
`_ll_^ ni [hinb_l bimjcn[f) [h^ nb_ l_mo fn i` nb_ ij_l[ncih cm ohehiqh ni om+
Eh nb_ l_g[chcha nqi j[nc_hnm) ^_[nb i]]oll_^ [`n_l []on_ imncncm qcnb m_jmcm
jlip_^ cgjimmc\f_ ni ]ihnlif+

O_lig[ q[m nb_ gimn `l_ko_hn jimnij_l[ncp_ ]igjfc][ncih j[lnc]of[lfs
^c``c]ofn ni g[h[a_ ch mj[mnc] j[nc_hnm+ Pb_l_ q[m ihfs ih_ ][m_ i` b[_g[nig[+
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Pb_ ihfs [\m]_mm nb[ n ^_p_fij_^ [lioh^ nb_ \ih_ mnogjm `iffiqcha bcj dichn
l_m_]ncih `il ]ircncm jlip_^ _[ms ni l_gip_+ = m_lciom ]igjfc][ncih i` oh]f_[l
[_ncifias q[m m__h ch ih_ m_p_l_fs [``_]n_^ mj[mnc] j[nc_h n mo``_lcha `lig
_rn_hmcp_ h_]limcm i` ^__j fscha gom]f_ ncmmo_+ Eh nbcm ][m_) nb_ b_[fcha i`
_rn_lh[f mi`n ncmmo_m ch]fo^cha nb_ `f[j niie [h imn_hmc\fs hilg[f ]iolm_ q cnbion
]b[ha_m ch nb_ j[nc_h nâm a_h_l[ f ]ih^cncih+ Pb_ ihfs ijncih l_g[chcha ni om q[m
ni fc`n nb_ [fl_[^s monol_^ PBH I?B [a[ch) ni l_gip_ nb_ gom]f_ h_]lim_m [h^
ni monol_ nb_ qioh^+ Pb_ _hmocha jimnij_l[ncp_ ]iolm_ q[m ]igjfc][n_^ \s [
l_`l[] nils m_lig[ n[echa `iol gihnbm ni l_gip_+ =n jl_m_hn) nb_ j[nc_h n cm
]ol_^+

P[echa [ fiie \[]e [n nb_ h[ no l_ i` nb_ jimn*ij_l[ncp_ ]igjfc][ncihm q_
][h hiq m__ nb[n) \[llcha mig_ i` nb_ m_lig[m) nb_s q_l_ l_[ffs ohl_ f[ n_^ ni
nb_ PBH I?B nl[hm`_ l \on l[ nb_ l ni jli\f_gm i` imncncm [h^ nb_ j[ nc_h nmâ
mj[mnc]cns+

@ E O ?QO O E KJ
Eh mjcn_ i` nb_ fiq hog\_l i` molac][f ][m_m [h^ nb_ mbiln*n_lg l_mofnm

i` 3 gihnbm oj ni nqi s_[lm q_ `__f domnc`c_^ ni ^cmncff `lig nb_ [giohn i`
_rj_lc_h]_ ]_ln[ ch `[]nm qbc]b ][h jlip_ il ^cmjlip_ nb_ om_`ofh_mm i` nb_
g_nbi^+

Pb_ nqi g_nbi^m) nb_ ]f[mmc][f [h^ nb_ ih_ l_jiln_^ ih b_l_) l_g[ch oh *
[fn_l_^ [m l_a[l^m nb_ `clmn nqi jb[m_m i` ij_l[ncih Ö* _r]cmcih i` nb_ of]_l
[h^ ij_l[ncih ih nb_ \ih_+ =ff nb[ n l_g[chm cm ni ]igj[l_ nb_ [^p[hn[a_m [h^
^cm[^p[hn[a_m ch nb_ l_g[chcha jb[m_m i` mola_ls+
@cm[^p[hn[a_m i` nb_ ]f[mmc][f g_nbi^7

Egj[cl_^ \fii^ mojjfs ni nb_ _^a_m i` il ni nb_ qbif_ i` nb_ `f[j l_mofncha
`lig nb_ ^cm]ihncho[ncih i` gimn i` nb_ p_mm_fm mojjfscha \fii^ `lig nb_ oh^_l*
fscha g+ n_hmil `[m]c[_ f[n[_ ni nb_ mech [h^ mo\]oncm+

I[dil \f__^cha ch fc`ncha nb_ lin[ncih `f[j `lig nb_ `[m]c[f p[m]of[l j_l*
`il[nilm+

Hcgcn_^ l[ha_ i` `f[j nl[hm`_ l [h^ nb_ ch_pcn[\f_ ^c``c]ofnc_m chpifp_^
ch nb_ ]ip_l[a_ i` nb_ jlircg[f jilncih i` nb_ nli]b[hn_lc] ^_`_]nm+

O_]ih^[ls ^_`_]nm [fgimn chp[lc[\fs l_kocl_ ]ip_l[a_ qcnb [ `l__ nl[hm* 
jf[hn+

N_j_[n_^ om_ i` nb_ `f[j ch ][m_m i` l_f[jm_ cm) ch gimn ][m_m) ohfce_fs+
Pb_ al_[ n_ l nli]b[hn_l) cnm pc]chcns il [fmi nb_ bcj dichn [l_ hin _[mcfs

[]]_mmc\f_+
PBH I?B [^p[hn[a_m ]igj[l_^ qcnb nb_ ]f[mmc][f [h^ inb_l g_nbi^m7
Pb_ PBH I?B cm _[ms ni fc`n+
Pb_l_ cm gchcg[f \f__^cha+
O[`_ mojjfs cm _hmol_^+
= al_[ n pifog_ i` \fii^ cm j_lg[h_hnfs mojjfc_^ ni nb_ ^[g[a_^ l_acih+
Pb_ l[ha_ i` nl[hm`_ l cm ohomo[ffs al_[ n q cnbion cgj[clcha \fii^ mojjfs

ni nb_ `f[j+
Pb_ mech cm n l[hm`_ ll_^ qcnb [ jiq_l`of gom]f_ []ncha [m [ Ü]ombcihá [h^

jlipc^cha [ f[la_ ko[hncns i` aii^*ko[fcns g[n_lc[f+
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Pb_ m_]ih^[ls ^_`_]n l[l_fs l_kocl_m [ `l__ nl[hmjf[hn+
E` om_^ [m [ lin[ ncih `f[j) cn ][h Ö ch [hs jimmc\f_ l_ f[jm_ Ö \_ l_om_^

jlin_]ncha nb_ f[n+ j_^c]f_ i` nb_ ^ilm[f nb cab `f[j+
PBH I?B ^cm[^p[hn[a_m7

Oom]_jnc\cfcns ni m_lig[ ^_p_fijcha oh^_lh_[ nb nb_ `f[j+ Pbcm g[s ^o_ ni
nb_ `[m]c[ ohcncha jiilfs qcnb nb_ \ih_ \[m_ [h^ ni nb_ `[]n nb [ n ch mj[mnc]
j[nc_hnm g+ n_hmil `[m]c[_ f[n[_ ginilc]cns cm jl_m_lp_^+ Diq_p_l) iqcha ni nb_
fiq hog\_l i` ][m_m nl_[ n_^ q_ ][hhin \_ [\mifon_fs mol_ nb[ n nb_ m_lig[m
q_l_) ch^__^) [mmi]c[n_^ qcnb nb_ PBH I?B nl[hm`_l+

Eh pc_q i` nb_ fiha*n_lg j_lg[h_hnfs `[piol[\f_ l_mofnm mig_ jli\f_gm
gcabn [lcm_ [n mig_ ncg_ ch nb_ `onol_ `lig nb_ `f[j ]omj m][lm mcno[n_^ nii
h_[l nb_ ^ilm[f _^a_ i` nb_ al_[ n nli]b[h n_ l mnogj+ Pi ^[n_) biq_p_l) hih_
i` iol j[nc_hnm b[m ]igjf[ch_^ [\ion nb_ m][lm+

H[la_ nl[hm`_ l PBH I?B ][hhin \_ l_om_^ ch ][m_m i` l_f[jm_+
Emf[h^ PBH I?B `f[jm b[p_ nqi ^cm[^p[hn[a_m7
Pb_cl _^a_m [l_ mcno[n_^ l cab n [\ip_ nb_ \ih_ \[m_) qbc]b g[e_m nb_g

j[lnc]of[lfs pofh_l[\f_ ni l_f[jm_m) [h^) m_]ih^) nb_s ][hhin \_ om_^ [a[ch+

? K J ? H Q O E K J

Pb_ [\ip_ l_pc_q i` molac][f l_mofnm [m q_ff [m nb_ l_f[ncp_ [^p[hn[a_m
[h^ ^cm[^p[hn[a_m i` nb_ n_]bhcko_m ]ih]_lh_^ [l_ ]f_[lfs ch `[piol i` nb_
PBH I?B ch nb_ nl[hmjimcncih) li n[ncih il cmf[h^ `ilgm `il nb_ nl_[ ng_h n i`
^_`_]nm ch nb_ nli]b[hn_lc] l_acih+ Eh iol pc_q) nb_ n_]bhcko_ cm q_ff qilnb
l_]igg_h^cha+

F+ D+

O Q I I = N U

Pb_ om_m [l_ ^_m]lc\_^ i` nb_ g+ n_hmil `[m]c[_ f[n[_ gom]ofi]on[h_iom
`f[j qcnb [ mj_]c[f pc_q ni cnm li n[ncih `ilg ch nli]b[hn_lc] ^_]o\cnom of]_lm+
Pb_ [^p[hn[a_m i` nb_ n_]bhcko_ [l_ ]igj[l_^ qcnb nb_ ]f[mmc][f g_nbi^+ Pb_
]ih]fomcih cm nb[ n nb_ lin[ncih `ilg i` nb_ `f[j cm j[lnc]o f[ l i``_l mo\mn[hnc[ffs
gil_ [^p[hn[a_m nb[h inb_l nsj_m i` nl[hm`_l+ Pb_ l_mofnm i\n[ch_^ ch /2 j[*
nc_hnm ij_l[n_^ ih ch nbcm q[s [l_ l_pc_q_^+

7 Q 8 : 2 Q
@`SV ^fdTf]`TfeR_n Ve L SQBSHSQ RDMQNP E@QBH@D H@H@D V_ TYZcfcXZV UVd f]TVcVd

UnTfSZeRfi ec`TYR_encZV_d

N c _ \ _ .i p w) R+

Hâoncfcm[ncih ^o fi\_ gom]ofi]on[hx jlcm mol L SQBSKSQ RDMQNP E@QBH@D K@R@D _mn ^x*
]lcn_) _h ]ihmc^xl[hn hin[gg_hn m[ `ilg_ lin[ncp_) ]b_t ^_ of]öl_m ^x]o\cn[or nli]b[h *
nxlc_hm+ H_m [p[hn[a_m ^_ f[ gxnbi^_ ^x]lcn_ mihn ]igj[lxm [p_] f[ gxnbi^_ ]f[mmcko_+

Ah ]ih]fomcih ih ]ihmn[n_ ko_ .âoncfcm[ncih ^o fi\_ gom]ofi]on[hx ^_ L SQBSKSQ!
RDMQNP E@QBH@D K@R@D j[lnc]ofcöl_g_hn m[ `ilg_ w lin[ncih) _mn ]ihmc^xl[gg_hn jfom
[p[hn[a_om_ ko_ ^â[onl_m nsj_m ^_ ^xjf[]_g_hn+ Kh [jjiln_ oh [j_lao ^_m lxmofn[ nm
ijxl[nicl_m ^_ /2 g[f[^_m nl[ cnxm m_fih f[ gxnbi^_ l_]igg_h^x_+
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V Q O = I I A J B = O O Q J C
8Vc Afd\f]`\feR_]RaaV_ ^Ze UV^ L SQBSKSQ RDMQNP E@QBH@D K@R@D SV] IaVcReZ`_V_

VZ_Vd ec`TYR_eVcZdTYV_ 8V\fSZefd

N c _ \ _ .i p w) R+
Am qcl^ ^c_ R_lq_h^oha ^_m Iomeofieon[hf[jj_hm gcf ^_g L" RDMQNP E@QBH@D K@R@D

ohn_ l mj_tc_ff_l =omlc]bnoha [o` m_ch_ Nin[ncihm`ilg \_c _ch_g nli]b[hn_l cm]b_h @_eo*
\cnom \_m]blc_\_h+ B_lh_l q_l^_h ^c_ Riln_cf_ ^_l \_m]blc_\_h_h I_nbi^_ gcn ^_l ef[m*
mcm]b_h I_nbi^_ p_lafc]b_h+

Vog =\m]bfomm qcl^ `_mna_mn_ffn) ^[mm ^c_ R_lq_h^oha ^_m Iomeofieon[hf[jj_hm
gcn ^_g L" RDMQNP E@QBH@D K@R@D \_mih^_lm ch m_ch_l Nin[ncihm`ilg) q_m_hnf c]b piln_cf*
b[`n_l cmn) [fm [h^_l_ Psj_h pih R_lj`f[htoha_h+ Am qcl^ _ch_ K\_lmc]bn ^_l Ala_\hcmm_
\_c /2 ^_l[l n ij_lc_ln_h L[nc_hn_h a_\in_h+

N A O Q I A J
@pSf]` ^fdTf]`Tfem_V` s V] L ZQBSKSQ RDMQNP E@QBH@D K@R@D V_ ]R `aVcReZ`_

UV ]`d UVTqSZe`d ec`TR_encZT`d

N c _ \ _ .i p w) R+
O] ^_m]lc\_ f[ onc fct[ncih ^_f fz^ofi gom]ofi]onwh_i ]ih _f L SQBSKSQ RDMQNP E@QBH@D

K@R@D ]ih i l c_h n[ n cih _mj_]c`c][ [ mo `ilg[ lin[ncp[) _h fim ^_]{\cnim nli][hnxlc]im+ O_
]igj[l[h f[m p_hn[d[m ko_ jl_m_hn[ f[ g_ni^ifiay[ ^_m]lcn[ `l_hn_ fim gxni^im ]fwmc]im+
= gi^i ^_ ]ih]fomcih m_ ]ihmn[n[ ko_ f[ oncfct[]czh ^_f fz\ofi gom]ofi]onwh_i ]ih _f
L SQBSKSQ RDMQNP E@QBH@D K@R@D _mj_]c`c][g_hn_ _h mo `ilg[ lin[ncp[) jl_m_h n[ p_hn[d[m
`oh^[g_hn[fg_hn_ g[sil_m ko_ inlim ncjim ^_ nl[hmj f[h n_m + O_ ^[ oh[ l_ f[] czh ^_ fim
l_mofn[^im _h /2 j[]c_hn_m ij_l[^im ^_ _mn[ `ilg[+

N A B A N A J ? A O

*' 6`dehZT\% +  <Z]]% <' @'% BRYRZ% B+ B'3
N_j[cl i` nb_ Hiq_l =\^ig_h) Clich [h^
L_lch_og qcnb Isi]on[h_iom il Kg_hn[f
Bf[jm+ Lf[mn) l_]ihmnl+ Oola+) 30 7 .53) .646+

/+ <Z]]% <' ='% BRYRZ% :'% JRdT`_Vk% @' )'3
Pb_ P_hmil B[m]c[ H[n[ Isi]on[h_iom Bl__
Bf[j+ Lf[mn) l_]ihmnl+ Oola+) 3. 7 2.4) .645+

0+ <Z]]' <' ='% <VdeVc% F'% BRYRZ% B+7 ?ip_l*
cha H[la_ Clich @_`_]nm qcnb nb_ P_hmil
B[m]c[ H[n[ Iom]ofi]on[h_iom Bf[j+ >lcn+
F+ jf[mn+ Oola+) 0/ 7 ./) .646+

1+ AT;cVX`c' >' 7'% 6fTYR_% 5' 7'3 Kol
?fchc][f Arj_lc_h]_ qcnb P_hmil B[m]c[
H[n[ Isi]on[h_iom Bf[j+ >lcn F+ jf[mn+
Oola+) 00 7 /4-) .65-+

2+ BRYRZ% :'% <Z]]% <' @'% <VdeVc% H' F'3
Arj_lc_h]_ qcnb P_hmil B[m]c[ H[n[ Bf[j+
Lf[mn) l_]ihmnl+ Oola+) 30 7 455) .646+

@l+ R+

/' JRdT`_Vk% @' C'% AT7cRh% >' 6'% <R]]%

9' >'3 ?igjfc][ncihm i` Iom]ofi]on[h_iom
Bf[jm+ ?fch) ch jf[mn+ Oola+) 4 7 .65-+

4+ GR_TYVk% G'% 9^VXU``]% G'% 7`_hRj% <'3
Oolac][f Pl_[ng_hn i` @_]o\cnom Qf]_lm ch
L[l[jf_ac]m+ Lf[mn) l_]ihmnl+ Oola+) 10 7 /2)
.636+

5+ GTY]VWR_% A'3 Pb_ P_hmil B[m]c[ H[n[7
R[lc[ncihm ih [ Pb_g_+ Lf[mn) l_]ihmnl+
Oola+) 35 7 .) .65.+

6+ G`fjcZd% :' Ve R]'3 Pb_ P_hmil B[m]c[
H[n[ Iom]ofi]on[h_iom Bf[j+ =h[nigc][f
[h^ P_]bhc][f N_]_hn @[n[ Llijim_^ i`
P_h ?[m_m K\m_lp_^ ch Ocr Iihnbm+ =hh+
?bcl+ Lf[mn+) /2 7 .26) .65-+ Pb_ l_m n i` l_ *
`_l_h]_m [p[cf[\f_ `lig nb_ [onbil_mm+

Nc_\_fipw) @_j[lng_hn i` Lf[mnc] Oola_ls)
>_leip[ 01) 3./ -- >lhi) ?t_]bimfip[ec[
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?b[lf_m Qhcp_lmcns I_^c][f B[]ofns) Lft_õ %?t_]bimfip[ec[&
Oolac][f @_j[lng_hn

D_[^ Lli`+ =+ Li^tcg_e) I+@+) ?O]+
Lf[mnc] Oola_ls Qhcn

D_[^ Oola_ih H+ D[mg[h) I+@+

;4102&33T8 .8(-&*2.( (4397&(9:7*
L 1# -&82 &3

Rifeg[hhâm cm]b[_gc] ]ihnl[] nol_ q[m `clmn ^_m]lc\_^ \s Nc]b[l^ pih
Rifeg[hh ch .536+ Pb_ gimn `l_ko_hn ][om_m i` nbcm ]ih^cncih ch]fo^_ m_p_l_
chdols i` nb_ `il_[lg il nb_ _f\iq l_acih ][oabn ch liff_lm) mojl[]ih^sfc]
`l[] nol_m i` nb_ bog_lom) il inb_l nl[og[nc] g_]b[hcmgm [``_]ncha nb_ `il_*
[lg [h^ nb_ _f\iq+ Egjlij_l om_ i` nb_ niolhcko_n il jf[mn_l*i`*L[lcm ^l_mmcha
cm nb_ f_mm `l_ko_hn ][m_ [fnbioab nbcm g_]b[hcmgm ]ihncho_m ni \_ i`n_h fcmn_^
[m nb_ g[ch ][om_ i` ]f[qb[h^ ^_p_fijg_hn+

Pb_l_ b[p_ \__h g[hs ^cm]ommcihm i` nb_ [_ncifias i` Rifeg[hhâm ]ih*
nl[] nol_ ) [h^ s_n nb_l_ cm mncff hi ohcns i` ijchcih [m l_a[l^m nbcm jichn+ S_
\_fc_p_ nb_ ]ih^cncih ni \_ nlcaa_l_^ i`` \s p[m]of[l _g_la_h]s [``_]ncha \inb
nb_ [ln_lc[ f [h^ nb_ p_hiom msmn_gm ch ]ihh_]ncih qcnb nb_ nl[og[ momn[ch_^+
Pb_ fiac][f ]ihm_ko_h]_ i` nbcm cm cm]b[_gc[ i` nb_ qbif_ l_acih i` mojjfs
l_mofncha ch nb_ l[j c^ ^_p_fijg_hn i` i_^_g[ qbc]b) ch nolh) f_[^m ni [ jl_mmol_
\ocf^*oj ch nb_ _h]fim_^ `f_ril mj[]_ i` nb_ `il_[lg [h^) ]ihm_ko_hnfs) ni
gil_ ]b[ha_m nsjc][f i` nb_ msh^lig_+ Pb_ jc]nol_ [h^ ^_p_fijg_hn i` nb_
^cm_[m_ [l_ ]b[l[]n_lct_^ \s nqi mn[a_m7 nb_ []on_ [h^ nb_ ]blihc] j_lci^m+

Pb_ []on_ jb[m_ mn[ l nm qcnb [ jl_]cjcn[n_ j[nbifiac][f jli]_mm qbc]b
l_f[ncp_fs miih ][om_m m_p_l_ ^[g[a_) j[lnc]o f[lfs ni nb_ gom]of[l g[mm i`
nb_ `il_[lg+ Pbcm ^[g[a_ \_]ig_m mn[\cfct_^ ch nb_ mo\m_ko_hn Ö [fl_[^s
]blihc] Ö jb[m_) [h^) ch nb_ [\m_h]_ i` [h [jjlijlc[ n_ nb_l[j_onc][ f jli]_^ol_)
g[s l_mo fn ch ^_`ilgcnc_m qbc]b jl_]fo^_ nb_ b[h^ `lig [hs ech^ i` []ncpcns+

Pl_[ng_hn ch nb_ []on_ jb[m_ i` Rifeg[hhâm ]ihnl[] nol_ ]ihmcmnm jlcg[lcfs
ch nb_ oh^_f[s_^ l_gip[f i` nb_ ][om_m qbc]b b[p_ \lioabn ih nb_ ]ih^cncih)
[h^ ch l_fc_pcha nb_ giohncha jl_mmol_ \s g_[hm i` l[^c][f fihacno^ch[f
`[m]cinigs _rn_h^cha `lig nb_ ofh[l mc^_ i` nb_ qlcmn oj ni nb_ _f\iq jcn)
[h^ `lig nb_l_ ni nb_ _rn_lh[f ]ih^sf_ i` nb_ bog_lom+ Pb_ `cha_lm [l_ jimn*
ij_l[ncp_fs `cr_^ ch _rn_hmcih [h^ nb_ q lcm n dichn ch gi^_l[n_ ^ilm[f `f_rcih+
Obiof^ mech h_]lim_m ^_p_fij) _[lfs h_]l_]nigs cm h_]_mm[ls [h^ f[n_l) [`n_l
nb_ jl_j[l[ ncih i` nb_ al[hof[ ncih [l_[m) ]fimol_ i` nb_ ^_`_]nm qcnb mech
al[`nm+

"&



Eh nb_ ]iolm_ i` nb_ m_]ih^ q__e) qbcf_ [ jc]nol_ i` al[^o[f `c\limcm cm
[fl_[^s \_achhcha ni \ocf^ oj) cn cm _mm_hnc[f ni mn[ln) [ n `clmn) gcf^) [h^ nb_h
chn_hmcp_ l_b[\cfcn[ncih+ Pl_[ng_hn n[e_m [ fiha ncg_ [h^ nb_ `oh]ncih[f _``_]n
i` l_b[\cfcn[ ncih ][hhin \_ l_a[l^_^ [m ^_`chcncp_ ohncf [`n_l [n f_[mn mcr
gihnbm+

@_`ilgcns i` nb_ b[h^ nsjc][f i` Rifeg[hhâm ]ihnl[] nol_ ^_p_fijm ch ][m_m
qb_l_ nl_[ ng_hn i` nb_ []on_ jb[m_ ][g_ nii f[n_ il qb_l_ nb_ ^[g[a_ q[m
nii _rn_hmcp_+ Dsj_l_rn_hmcih i` nb_ \[mc] jb[f[ha_m i` nb_ /h^ ni 2nb ^cacnm
[h^ `f_rcih i` nb_ g_^c[f [h^ ^cmn[f jb[f[ha_m qcnb mcgofn[h_iom m_gc`f_rcih
ch nb_ qlcmn dichn l_jl_m_h n nb_ l_mncha jimcncih i` nb_ b[h^+ Pb_ nbog\ qcnb
cnm g_n[][ljom ch [^^o]ncih [h^ qcnb nb_ n_lg ch[f jb[f[hr `f_r_^ l_mcmnm
jlij_l `oh]ncih+ L[l_mcm i` nb_ o fh[l il g_^c[f h_lp_m ^i_m hin \_fiha ch nb_
\[mc] jc]nol_ i` Rifeg[hhâm ]ihnl[] nol_ [fnbioab nb_ ]f[q*fce_ jimcncih i`
nb_ b[h^ cm [fgimn c^_hnc][f qcnb nb_ ]fchc][f jc]nol_ i` nb_cl chpifp_g_hn+

Blig nb_ jichn i` pc_q i` l_]ihmnlo]ncih q_ ^cpc^_ nb_ ]ih^cncih chni nqi
aliojm) ^_j_h^cha ih nb_ _rn_hn i` ^[g[a_+

Kh_ alioj ]ihmcmnm i` ]ihnl[] nol_m qcnb `c\liom ^_a_h_l[ncih i` nb_ `f_rilm
\on qcnbion [hs g[dil lcac^cns i` nb_ dichnm il [ nlijbs i` nb_ chcnc[ffs oh *
chpifp_^ gom]f_m i` nb_ `il_[lg [h^ nb_ b[h^+ Pb_ qlcmn `f_rcih n_mnm) ^olcha
qbc]b nb_ ]ihnl[]n_^ `cha_lm ][h mncff \_ []ncp_fs _rn_h^_^ [h^ `f_r_^) b_fjm
ni mchaf_ ion ][m_m ch^c][n_^ `il molac][f ij_l[ncih+ Eh nb_ inb_l alioj qb_l_
[m [ l_mo fn i` qliha nl_[ ng_hn [h^ jlifiha_^ ch[]ncpcns nb_l_ cm [^p[h]_^
lcac^cns i` nb_ dichnm [h^ `c\limcm i` [ff gom]f_m Ö ch]fo^cha nb_ mg[ff gom]f_m
i` nb_ b[h^ Ö ni nb_ _rn_hn nb[ n nb_ b[h^ ][h ihfs j_l`ilg nb_ `oh]ncih i`
[ jlimnb_mcm) nb_l_ cm jl[]nc][ffs hi bij_ i` l_j[cl [h^ nb_ `oh]ncih[f l_mofnm
[l_ `[l `lig m[ncm`[]nils+

?ihm_ko_hnfs) c` q_ n[e_ h_lp_ ^[g[a_) g[le_^ lcac^cns i` nb_ dichnm
[h^ [nlijbs i` [ff ncmmo_m [m m_]ih^[ls g[hc`_mn[ncihm qbc]b b[p_ _cnb_l
h_p_l ^_p_fij_^ nb[hem ni _[lfs l_b[\cfcn[ ncih [h^ jlij_l nl_[ ng_hn i` nb_
[]on_ ]ih^cncih il b[p_ ^_p_fij_^ ni [h [^[jn[\f_ ^_al__) q_ i\n[ch nb_ jc]*
nol_ i` qb[n cm hiq l_f[ncp_fs nb_ gimn `l_ko_hnfs m__h nsj_ i` Rifeg[hhâm
]ihnl[] nol_ qcnb nb_ `il_[lg `f_rilm [``_]n_^+

@cp_lm_ molac][f jli]_^ol_m b[p_ \__h jlijim_^ `il nb_ ]ill_]ncih i` Rife*
g [hhâm ]ihnl[]nol_+ S_ l_a[l^ [m ch n_l_mncha L[a_âm [h^ O][afc[nncâm ]iff_]ncih
i` nb_ `f_ril chm_lncihm nbioab q_ iolm_fp_m b[p_ b[^ hi _rj_lc_h]_ i` iol
iqh qcnb nb[ n n_]bhcko_+ Pb_ \[sih_n*fce_ jlifiha[ncih i` nb_ `f_ril n_h^ihm
ch nb_ `il_[lg omo[ffs `[cfm ni \lcha nb_ _rj_]n_^ `oh]ncih[f \_h_`cn \_][om_
i` nb_ ^_a_h_l[ncih i` nb_ \_ffc_m i` nb_ ^__j `f_ril+ =m `il Ajmn_ châm molac][f
jlijim[f Ö nb_ jlch]cjf_ i` qbc]b cm n_]bhc][ffs nb_ h_[l_mn ni iol iqh ij_l[ n*
cha jli]_^ol_ Ö q_ ^i hin l_a[l^ nbcm [m mocn[\f_ `il nb_ nl_[ ng_h n i` Rife*
g [hhâm ]ihnl[] nol_ \_][om_ cn cm [h ij_l[ncih ih nb_ n_h^ihm ch nb_ j[fg
i` nb_ b[h^ [h^ ch nb_ `cha_lm jimcha ]ihmc^_l[\f_ ^[ha_l i` [^b_mcihm ch nb_
l_f[ncp_fs h[lliq mj[]_m ch nb[n l_acih+ >ohh_ffâm ij_l[ncih omcha nb_ \l[]bci*
l[^c[f gom]f_ [m nb_ ginil cm [ al_[n b_fj ch ][m_m i` ]igjf_n_ `oh]ncih[f
fimm i` nb_ `il_[lg `f_rilm+ R_dp[fe[âm jlijim_^ ij_l[ncih `il nb_ ]ill_]ncih
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i` ]ihnl[]nol_^ `cha_lm \s g_[hm i` _rn_h^cha n_h^ihm `lig nb_ `oh]ncih[ffs
][j[\f_ `f_ril \_ffc_m ih nb_ `il_[lg cm domnc`c_^ ch cmif[n_^fs [``_]n_^ gom]f_m
i` \inb `f_ril aliojm+ Kj_l[ncihm ih nb_ `il_[lg \ih_m ^_mcah_^ ni []bc_p_
[ l_f[ncp_ f_hanb_hcha i` nb_ `f_rilm \s mbiln_hcha nb_ l[^com [h^ nb_ ofh[
][h \_ m__h [m domn [ j[ffc[ncp_ [jjli[]b aii^ `il ][m_m i` mn[a_ EE i` Rife*
g [hhâm ]ihnl[]nol_+

Kol iqh jli]_^ol_ Ö nl[hmjimcncih i` nb_ `f_ril n_h^ihm Ö qbc]b q_
b[p_ \__h omcha `il m_p_l[f s_[lm hiq cm \[m_^ ih nb_ [mmogjncih nb[ n nb_
gimn m_lciom ]b[ha_m [``_]n g[chfs nb_ alioj i` nb_ ^__j `f_rilm i` nb_ `cha_lm
[h^ nb_ fiha `f_ril i` nb_ nbog\+ Pb_ \_ffc_m i` nbim_ gom]f_m [l_ _rjim_^ ni
^_mnlo]ncp_ jl_mmol_) cm]b[_gct[ncih [h^ p_himn[mcm `il nb_ fiha_mn ncg_) qbc]b
cm qbs nb_cl `c\limcm ]ihmncnon_m nb_ \[mc] j[ nn_ lh i` nb_ ]fchc][f jc]nol_+ Pbcm
`[]n cm l_`_ ll_^ ni \s [ hog\_l i` [onbilm ^_m]lc\cha j[nbifiac][f ]b[ha_m ch
Rifeg[hhâm ]ihnl[]nol_) [h^ iol iqh ij_l[ncih `ch^cham) \cijnc] n_mnm [h^
[h[nigc][f mno^c_m mn[h^ ni ]ih`clg nbcm+ Nionch_ AIC _r[gch[ncih [l_ \o l *
^_h_^ qcnb mn[nc] _llilm) i`n_h `[cfcha ni acp_ [ ]ihpch]cha jc]nol_ i` `oh]*
ncih[f cgj[clg_hn+ K` gil_ chn_l_mn [h^) `lig nb_ ^c[ahimnc] jichn i` pc_q)
[fmi gil_ p[fo[\f_ [l_ nb_ l_mofnm i` jl_*ij_l[ncp_ [ln_lcial[jbs qbc]b omo[ffs
acp_m [ aii^ jc]nol_ i` ]b[ha_m ch nb_ p[m]of[l \_^ ch nb_ l_acih i` nb_ ch *
n_limm_iom [h^ ofh[l [ln_lc_m+ ?b[ha_m i` nbcm ech^ [l_ gil_ jligch_hn ch
j[nc_hnm qcnb [ mbiln bcmnils i` chpifp_g_hn qbcf_ ch fiha_l*f[mncha ^_*
`ilgcnc_m cgjlip_g_hn ][h \_ mn[n_^ [m [ l_mo fn i` [^[jn[ncihm i` ]iff[n_l[f
]cl]of[ncih qcnb mcgofn[h_iom g[dil fimm i` `oh]ncih+

Pb_ molac][f ij_l[ncih jlij_l cm ][ll c_^ ion oh^_l jin_hnc[n_^ fi][f
[h[_mnb_mc[ %_p_h ch sioha j[nc_hnm& qbc]b j_lgcnm om ni gihcnil nb_ `oh]ncih

Bca+ f[) f\) .]
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i` _[]b j[lnc]o f[ l gom]f_ [m q_ff [m ni ]ihnlif nb_ l[ha_ i` nb_ h_]_mm[ls
]ihnl[]ncfcns+ Pb_ n_h^ihm [l_ nl[hmjim_^ \s ]onncha nb_ ^cmn[f jilncih i` nb_
^__j `f_ril n_h^ih bcab oj jlircg[ffs h_[lfs [m `[l [m nb_ jichn qb_l_ nb_
n_h^ih _hn_lm nb_ \_ffs i` nb_ gom]f_+ Pb_ `oh]ncih[ffs gil_ ][j[\f_ [h^
l_j[l[\ f_ moj_l`c]c[f `f_ril cm om_^ [m [ ginil) [h^ cnm n_h^ih cm ]on [m ^cmn[f*
q[l^ [m jimmc\f_ %Bca+ . =&+ >s _rn_h^cha nb_ `cha_l nb_ nl[hm_]n_^ n_h^ih i`
nb_ ^__j `f_ril cm mbc`n_^ [m `[l [m nb_ `l__ _h^ i` nb_ `oh]ncih[f jlircg[f
j[l n i` nb_ moj_l`c]c[f `f_ril %Bca+ E > & + Pb_h q_ ohcn_ \inb n_h^ih _h^m omcha
[h _h^*ni*_h^ gi^c`c][ncih i` >ohh_ffâm monol_ %Bca+ . ? [h^ Bca+ /&+ =n nb_

Bca+ /+

m[g_ ncg_) q_ [fmi f_hanb_h nb_ n_h^ih i` nb_ g+ `f_ril jiffc]cm fihaom [m
nb_ `f_r_^ jimcncih i` nb_ n_lgch[f jb[f[hr i` nb_ nbog\ omo[ffs jl_p_hn_^
nb_ l_mnil[ncih i` nb_ alcjjcha ][j[]cns i` nb_ ij_l[n_^ b[h^+ Eh mig_ ][m_m
qb_l_ jl_*ij_l[ncp_ l_b[\cfcn[ ncih `[cf_^ ni l_fc_p_ nb_ m_gc`f_rcih i` nb_
qlcmn q_ f_hanb_h ch [ \[sih_n `[mbcih nb_ `f_ril ][ljc o fh[lcm [h^ l[^c[fcm+

=`n_l nb_ ij_l[ncih) q_ `cr nb_ b[h^ [h^ nb_ `il_[lg qcnb [ pif[l mjfchn
ch nb_ `oh]ncih[f jimcncih ni \_ach ]ihnliff_^ l_b[\cfcn[ ncih [m _[lfs [m nb_
5nb ^[s+ =`n_l _[]b _r_l]cm_ q_ [nn[]b nb_ mjfchn [a[ch ohncf ih nb_ .5nb ^[s
q_ ^cmj_hm_ qcnb cn [fnia_nb_l+ @olcha nb_ l_b[\cfcn[ ncih j_lci^ q_ `iffiq oj
iol j[nc_hnm `il 1 ni 3 gihnbm [n l_aof[l ]b_]em+ Pb_ `oh]ncih[f a[ch ch nb_
ij_l[n_^ b[h^ cm hin l_a[l^_^ [m ^_`chcncp_ ohncf [`n_l .- ni ./ gihnbm+ =`n_l
nb[ n j_lci^) nb_l_ g[s \_ mig_ ch]l_[m_ ch al[mjcha jiq_l ch ]ihh_]ncih qcnb
qile [h^ ]ihnchoiom l_b[\cfcn[ ncih _``ilnm \on q_ ^i hin _rj_]n [hs g[dil
cgjlip_g_hn ch nb_ l[ha_ i` gincih []no[ffs []bc_p_^+

Pb_ `clmn ch iol m_lc_m i` molac][f ][m_ q[m [ 0/*s_[l if^ g[h Ö .- s_[lm
[`n_l m_p_l_ ]ihnomcih i` nb_ lcabn*b[h^ `il_[lg ][oabn ch [ nl[hmgcmmcih qbcf_
[n qile+ =`n_l b_[fcha ]f[qb[h^ ^_p_fij_^) nb_ ]ih`caol[ncih i` qbc]b l_ *
g[ch_^ oh]b[ha_^ ch mjcn_ i` l_b[\cfcn[ ncih mn[ln_^ f[n_l %Bca+ 0&+ >_][om_
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i` nb_ ^_`ilgcns nb_ _rnl_gcns e_jn l_]_cpcha f_mm [h^ f_mm _r_l]cm_ ohncf
g[le_^ [nlijbs [jj_[l_^ ih nb_ `il_[lg [h^) j[lnc]of[lfs) nb_ b[h^+ Pb[hem
ni ]ihmcmn_hn _r_l]cm_) biq_p_l) nb_ dichnm i` nb_ `cha_lm [h^ nb_ `il_[lg l_ *
g[ch_^ l_f[ncp_fs `l__+ =fnbioab nb_ qlcmn `f_rcih n_mn l_mo fn q[m hin _r[]nfs

Bca+ 1+

0-



m[ncm`[]nils q_ ^_]c^_^ ni nls molac][f nl_[ng_hn+ Bcp_ gihnbm [ ` n_ l nb_
ij_l[ncih nb_ j[nc_hn q[m [\f_ ni _rn_h^ [h^ `f_r bcm `cha_lm q cnb ch nb_ l[ha_
i` `oh]ncih[f l_kocl_g_hnm %Bca+ 1 [h^ 2&+

Bca+ 3+

0.



Eh [hinb_l ][m_) [ 12*s_[l if^ dich_l b[^ mo``_l_^ ]ihnomcih i` nb_ lcabn*
b[h^ `il_[lg ^o_ ni nb_ `[ff i` [ b_[ps i\d_]n 4 gihnbm \_`il_ [^gcmmcih ni
iol ohcn+ D_ b[^ \__h nl_[ n_^ ]ihm_lp[ncp_fs qcnb [ mjfchn+ = `ilnh cabn [`n_l
nb_ []]c^_hn nb_ `cha_lm i` bcm l cab n b[h^ ^_p_fij_^ [ ]ihnl[]ncih jimcncih+

[ ]ih^cncih qbc]b `[cf_^ ni cgjlip_ ^_mjcn_ jlifiha_^ l_b[\cfcn[ncih+ Pb_
j[nc_hn q[m ]ihm_ko_hnfs [^pcm_^ ni ai ih chp[fc^cns j_hmcih %Bca+ 3&+ Pb[hem
ni l_j_[n_^ _r_l]cm_) mnc``_hcha i` nb_ dichnm ]iof^ \_ [pic^_^) [h^ ch j[mmcp_
`f_rcih i` nb_ qlcmn nb_ j[nc_hn q[m [\f_ ni gip_ bcm `cha_lm `l__fs) [f\_cn
qcnbch [ fcgcn_^ l[ha_ %Bca+ 4&+ Biol gihnbm [`n_l mola_ls [h^ nb[hem ni ch*
n_hmcp_ l_b[\cfcn[ ncih nb_ j[nc_hn q[m [\f_ ni j_l`ilg _rn_hmcih [h^ `f_rcih
i` nb_ lcab n b[h^ %Bca+ 5&+ =m [ l_mo fn i` gil_ l_b[\cfcn[ ncih [h^ al[^o[f
qilecha _r_l]cm_ nb_ `oh]ncih i` nb_ b[h^ cgjlip_^ _hioab ni j_lgcn nb_
j[nc_hn) 3 gihnbm [`n_l ij_l[ncih) ni l_mog_ bcm ilcach[f di\ [h^ ni ^i cn
q cnbion [hs g[dil fcgcn[ncih %Bca+ 6&+

= mcgcf[l ]fchc][f jc]nol_ q[m m__h ih [^gcmmcih ch [hinb_l i` iol j[nc_hnm)
[ 10*s_[l if^ m_[gmnl_mm qbi) /- s_[lm \_`il_) b[^ mo``_l_^ [h chdols i` nb_
lcabn*b[h^ `il_[lg qcnb nl[hmp_lm_ `l[] nol_ i` \inb `il_[lg \ih_m+ N_jimcncih
b[^ \__h j_l`ilg_^ \s molac][f ij_l[ncih [h^) \s nb_ j[ nc_h nâm iqh []]iohn)
nb_l_ b[^ \__h b_[fcha j_l m_]oh^[g+ Kh l_gip[f i` nb_ jf[mn_l*i`*L[lcm ^l_mm*

Bca+ 4+ Bca+ 5+

0/



cha) b_l `cha_lm q_l_ `ioh^ ]ihnl[]nol_^) [ jimcncih qbc]b \_][g_ mn[\cfct_^
ch cnm jl_m_hn jc]nol_ [`n_l fiha*n_lg l_b[\cfcn[ ncih %Bca+ .-X+ Pbl__ gihnbm
[`n_l iol ij_l[ncih [h^ nb[hem ni ]ihnliff_^ _r_l]cm_) nb_ j[nc_hn q[m [\f_ ni
`l__fs _rn_h^ [h^ `f_r nb_ `cha_lm i` b_l l cab n b[h^ %Bca+ .. [h^ ./X) =`n_l
[hinb_l 0 gihnbm mb_ q[m [\f_ ni l_mog_ b_l jl_pciom Fi\+

:ZX' *)' :ZX' **'

00



=hinb_l chn_l_mncha [h^ chmnlo]ncp_ ][m_ q[m [ 3*s_[l if^ \is qbi ^_p_f*
ij_^ Rifeg[hhâm ]ihnl[] nol_ [`n_l [ mojl[]ih^sfc] `l[] nol_ i` nb_ lcabn*b[h^
bog_lom [h^ nqi*^[s jf[mn_l*i`*L[lcm `cr[ncih+ 3 gihnbm [`n_l nb_ chdols qb_h
nb_ j[nc_h n ][g_ ni iol [nn_hncih nb_ ]ihnl[] nol_ b[^ [fl_[^s \__h mn[\cfct_^+

Bca+ .0+

01



Pb_ \is q[m omcha bcm lcabn b[h^ p_ls fcnnf_) gimnfs domn ni bif^ nbcham ch
jimcncih %Bca+ .0&+ Pb_ dichnm i` nb_ `cha_lm [h^ nb_ b[h^ q_l_ `l__ nb[hem
ni nb_ _``ilnm i` nb_ ginb_l qbi e_jn _ha[acha nb_ \is ch _r_l]cm_ [ff nb_
ncg_+ =]ncp_ gincih i` nb_ `cha_lm q[m cgjimmc\f_ _r]_jn qcnb nb_ qlcmn `f_r_^

Bca+ .1+

#%



%Bca+ .1&+ Eh pc_q i` nb_ j[nc_h nâm [a_) q_ q_l_ [`l[c^ i` molac][f chn_lp_hncih
[m q_ ^c^ hin bij_ `il [^_ko[n_ ]i*ij_l[ncih ^olcha jimn*ij_l[ncp_ l_b[\cfc n[ *
ncih+ Biffiqcha nb_ ij_l[ncih qbc]b q[m j_l`ilg_^ oh^_l fi][f [h[_mnb_mc[
[h^ j_l`_]n jl_g_^c][ncih nb_ ]iolm_ i` b_[fcha q[m _hncl_fs mgiinb+ Scnbch

Bca+ .4+

`iol gihnbm nb_ `oh]ncih i` nb_ b[h^ b[^ cgjlip_^ moljlcmchafs \on mif_fs
[`n_l ]ihnliff_^ l_b[\cfcn[ ncih [n jf[s) nb_ _``_]ncp_h_mm i` qbc]b q_ b[^ b[^
mig_ ^io\n [\ion jlcil ni nb_ ij_l[ncih+ Pb_ b[h^ ch _rn_hmcih cm `l__) `f_rcih
i` nb_ `cha_lm cm `oh]ncih[ffs m[ncm`[]nils [h^ mi cm nb_ \isâm al[mjcha ][j[]cns
%Bca+ .2) .3) .4&+

Biffiqcha iol aii^ _rj_lc_h]_ qcnb nb_ molac][f jli]_^ol_ [h^ l_mofnm
ch nbcm 3*s_[l if^ \is q_ ^_]c^_^ ni ij_l[n_ ih nqi gil_ ]bcf^l_h `il Rife*
g [hhâm ]ihnl[]nol_) \ism [a_^ _cabn [h^ nq_fp_ s_[lm+ Eh ih_ i` nb_g %Bca+ .5&
qbi q[m [^gcnn_^ [n iol ohcn m_p_h q__em [`n_l nb_ ^_p_fijg_hn i` Rife*
g[hhâm ]ihnl[] nol_ `iffiqcha mojl[]ih^sfc] `l[] no l_ i` nb_ bog_lom ih nb_
f_`n q_ q_l_ moljlcm_^ \s j_lmcm n_h n i_^_g[ i` nb_ `cha_lm qcnb nlijbc] ]b[ha_m
ih nb_ `cha_lm qbcf_ m_hmcncpcns q[m `[clfs q_ff jl_m_lp_^+ Pb_ f_`n b[h^ [h^
nb_ ^cmn[f nbcl^ i` nb_ `il_[lg q_l_ g[le_^fs ]iif_l nb[h nb_ ]ihnl[ f[ n_l[ f
_rnl_gcns+ =ln_lcial[jbs l_p_[f_^ i]]fomcih i` nb_ \l[]bc[f [ln_ls ih nb_
f_`n 1 ]g [q[s `lig nb_ _f\iq fch_ qcnb m[ncm`[]nilcfs ^_p_fijcha ]iff[n_l[fm+

03



Bil nb[n l_[mih q_ l_`l[ ch_^ `lig nb_ jf[hh_^ ]ill_]ncp_ ij_l[ncih ni j_l`ilg
g_l_fs ][l_`of l_gip[f i` nb_ `[m]c[ [h^ ni l_fc_p_ nb_ gom]f_ \_ffc_m i` nb_
moj_l`c]c[f `f_ril ch [h _``iln ni cgjlip_ ]cl]of[ncih %Bca+ .6&+ Biffiqcha ch*
n_hmcp_ l_b[\cfcn[ ncih [h^ [h chn_lgcmmcih i` ' gihnbm g[le_^ \s jlihioh]_^

Bca+ .6+

cgjlip_g_hn ch nb_ \fii^ mojjfs ni nb_ f_`n*b[h^ _rnl_gcns q_ j_l`ilg_^
[ ]ill_]ncp_ ij_l[ncih ch nb_ [\ip_ ^_m]lc\_^ g[hh_l qcnb nl[hmjimcncih [h^
f_hanb_hcha i` [ff nb_ `f_ril n_h^ihm+ Pb_ jimn*ij_l[ncp_ ]iolm_ q[m mgiinb
j_lgcnncha l_b[\cfc n[ ncih ni \_ mn[ l n_^ ih nb_ .-nb ^[s+ =n [ ]b_]e*oj mcr

04



gihnbm f[n_l) q_ q_l_ [\f_ ni mn[ n_ m[ncm`[]nils `oh]ncih[f cgjlip_g_hn \inb
ch al[mjcha f[ la_l i\d_]nm %Bca+ /- [h^ /.& [h^ ch gil_ ^_fc][n_ ij_l[ncihm
%Bca+ //&+

Bca+ /.+

Pb_ inb_l j[nc_hn) [ ./*s_[l if^ \is) ij_l[n_^ ih ch nb_ m[g_ q[s nbl__
gihnbm \_`il_ qlcncha nbcm l_jiln) nb_l_ cm m[ncm`[]nils l_mnil[ ncih i` `oh]ncih
qbcf_ chn_hmcp_ l_b[\cfcn[ ncih cm aicha ih) [h^ nb_ l_kocl_^ ]ill_]ncih cm _r*
j_]n_^ ni \_ []bc_p_^ qcnbch nb_ h_rn 0 ni 1 gihnbm+

03



Oi `[l q_ b[p_ b[^ aii^ l_mofnm qcnb nb_ [\ip_ ^_m]lc\_^ molac][f ij_l*
[ncih om_^) ohncf hiq) ch [ nin[f i` .. j[nc_hnm+ En cm _h]iol[acha ni* hin_ nb[n
^_`ilgcnc_m i` nb_ b[h^ i` nb_ nsj_ i` Rifeg[hhâm ]ih nl[] no l_ [l_ ch]l_[mchafs
l[l_+ Pbcm cm hi ^io\n _pc^_h]_ i` ch]l_[m_^ ][l_ acp_h ni j[nc_hnm qcnb

`l[] nol_m i` nb_ bog_lom il inb_l chdolc_m ch nb_ l_acihm i` nb_ `il_[lg [h^
nb_ _f\iq+ =n nb_ m[g_ ncg_) cn []]iohnm `il nb_ l_f[ncp_fs fiq hog\_l i`
j[nc_hnm q_ b[p_ \__h [\f_ ni ij_l[n_ ih mi `[l) [ `[]n qbc]b jl_p_hnm om `lig
^l[qcha [hs ^_`chcncp_ ]ih]fomcihm+ S_ ^i bij_) biq_p_l) nb [ n ch ch^c][n_^
][m_ iol jli]_^ol_ qcff ]ihnlc\on_ ni nb_ molac][f n l_[ ng_h n i` nbcm m_p_l_ [h^
mi]c[ffs mi q_cabns ^[g[a_ ni nb_ b[h^+ F+ D+

Rifeg[hhâm cm]b[_gc] ]ihnl[] nol_ cm [ gimn m_lciom nsj_ i` b[h^ ^[g[a_+
Pb_ [onbil mnl_mm_m nb_ h__^ `il _[lfs molac][f nl_[ ng_h n i` nb_ []on_ `ilg)
nb_ cgjiln[h]_ i` l_b[\cfcn[ncih) [h^ ^cm]omm_m ^c``_l_hn ]ill_]ncp_ mnl[ n_ac_m
ch mn[\cfct_^ ]fchc][f jc] nol_m i` nb_ ^_`ilg_^ b[h^+ Pb_ molac][f mnl[n_as
^_pcm_^ \s nb_ [o nbil bcgm_f` cm \[m_^ ih nb_ ]ihpc]ncih nb[ n nb_ al[p_mn ^_*
a_h_l[ncp_ ]b[ha_m [``_]n jlcg[lcfs nb_ alioj i` ^__j `f_rilm i` nb_ `cha_lm
[h^ nb_ fiha `f_ril i` nb_ nbog\ [m nb_m_ [l_ nb_ fiha_mn _rjim_^ ni cm]b[_*
gct[ncih) p_himn[mcm [h^ ^_mnlo]ncp_ i_^_g[ jl_mmol_+ Pb_cl `c\limcm oh^_lfc_m
nb_ ]fchc][f jc]nol_ i` Rifeg[hhâm ]ihnl[]nol_+ @olcha nb_ ]ill_]ncp_ ij_l[ncih)
`il qbc]b nb_ qlcmn `f_rcih n_mn cm n[e_h [m [h ch^c][ncih) nb_ j_lcjb_l[ f mnogj
i` nb_ ^__j `f_ril cm [ n n[]b_^ ni nb_ ]_hnl[ f jilncih i` nb_ ginil ][j[\f_
moj_l`c]c[f `f_ril+ Pbcm cm hin ihfs ni l_fc_p_ nb_ ]ihnl[] nol_^ `cha_lm \on
[fmi ni l_mnil_ nb_cl `oh]ncih+ Ojfchncha [h^ l_b[\cfc n[ ncih [l_ _mm_hnc[f mojjf_*
g_hnm ni nb_ molac][f nl_[ng_hn+

Bca+ //+

O Q I I = N U
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N A O Q I A
@R T`_ecRTefcV ZdTYn^ZbfV UV J`]\^R__

D [ m g [ h) H+

E*[ ]ihnl[] nol_ cm]bxgcko_ ^_ Rifeg[hh jlxm_hn_ oh ^_m jfom al[p_ _h^igg[*
a_g_hnm ^_ f[ g[ch+ @[hm f_ nl[cnx) f[ hx]_mmcnx ^âoh_ ch n_lp_hncih ijjilnoh_ _mn mio*
fcahx_) m âcf m â[acn ^_ f[ `ilg_ []on_ ^_ g[f[^c_+ Kh []]_hno_ Eâcgjiln[h]_ ^_ f[ lxx^o*
][ncih _n Pih ^cm]on_ ^_ ^c``xl_hnm jli]x^xm ]ill_]nc`m mâcf mâ[acn ^_ .âcgg[a_ ^_ f[
^_`ilg[ncih ^_ g[ch ^xdw mn[\cfcmx_+

H_ jli]x^x ijxl[nicl_ _mn \[mx mol câijjchcih ko_ f_m ]b[ha_g_hnm ^xaxhxl[nc`m
f_m jfom al[p_m [nn_ cah_hn molnio n f_ alioj_ ^_ jli`ih^m `fx]bcmm_olm ^_m ^icanm _n
f_ `fx]bcmm_ol fiha ^o jio]_) ^ihn .â_rjimcncih w Rfm]bxgcm[ncih) pxhimn[m_ _n b f[
n_hmcih ^_mnlo]ncp_ ^_ Eâi_^_g_ _mn f[ jfom fihao_+ H_ol `c\lim_ jim_ f[ \[m_ ^_ .âcg*
g[a_ ?fchcko_ ^_ f[ ]ihnl[] nol_ ^_ Rifeg[hh+ Hâijxl[ncih ]ill_]ncp_) koc _mn ch^ckox_
j[l oh n_mn_ ^_ `f_rcih ^o jicah_n) ]ihmcmn_ _h dih]ncih ^o gicahih jxlcjbxlcko_
^xa[ax ^o `fx]bcmm_ol jli`ih^ [p_] f[ j[lnc_ ]_hnlwf_ ^o `fx]bcmm_ol moj_l`c]c[f ^ihn
f[ gincfcnx l_mn_ ]ihm_lpx_+ @_ ]_nn_ g[hcöl_) ih [llcp_ hih m_of_g_hn [o ^xa[a_g_hn
^_ f[ ]ihnl[] nol_ ^_m ^icanm) g[cm [ommc [o l_hiop_ff_g_hn ^_ f[ `ih]ncih+ Hâ[jjfc][ncih
^_m [nn_ff_m _n f[ lxx^o][n cih mihn ch^cmj_hm[\f_m jiol .â_``_n ]igjf_n ^o nl[ cn_g_hn
ijxl[nicl_+

V Q O = I I A J B = O O Q J C
8ZV J`]\^R__dTYV ZdTYR^ZdTYV ?`_ecR\efc

D [ m g [ h) H+
@c_ Rifeg[hhm]b_ cm]b[gcm]b_ Gihnl[enol mn_ff n _ch_ ^_l m]bq_lq c_a_h^mn_h >_*

m]b[^caoha_h ^_l D[h^ ^[l+ Am qcl^ ^[b_l ^c_ Qh_lf[mmfc]be_cn _ ch_l l_]bnt_cn ca_h
]bclolacm]b_h Ehn_lp_hncih \_c ^_l [eon_h Bilg \_nihn) _\_hmi ^c_ >_^_onoha ^_l
N_b[\cfcn[ncih) oh^ _m q_l^_h ^c_ p_lm]bc_^_h_h eill_encp_h I_nbi^_h \_cg \_l_cnm
m n[\cfcmc_ln_h >cf^ ^_l ^_`ilgc_ln_h D[h^ ^cmeonc_ln+

>_c ^_g pig =onil pila_m]bf[a_h_h Rila[ha ^_l Kj_l[ncih qcl^ pih ^_l Ril*
[omm_ntoha [oma_a[ha_h) ^[mm ^c_ m]bq_lm n_h ^_a_h_l[ncp_h R_l[h^_loha_h pil [ff_g
^c_ Clojj_ ^_l nc_`_h Bf_ril_h ^_l Bcha_l oh^ ^_m f[ha_h >_oa_gome_fm ^_m @[og_hm
\_nl_``_h) ^c_ [g f[hamn_h ^_l Em]b[gcmc_loha) ^_l R_himn[mcm oh^ ^_g t_lm nil_h^_h
@lo]e ^_m K^_gm [oma_m_nt n mch^+ Ebl_ Bc\limcm \cf^_n ^_h Cloh^ ^_m efchcm]b_h >cf^_m
_ch_l Rifeg[hhm]b_h Gihnl[enol+ >_c ^_l eill_encp_h Kj_l[ncih) to ^_l ^_l Bf_rcihm*
n_rn ^_m D[h^a_f_hem ^c_ Eh^ce[ncih ^[lmn_ffn) qcl^ [h ^_h `l_ ca_g[]bn_h j_lcjb_l_h
Onogj` ^_m nc_`_h Bf_rilm ^_l t_hnl[f_ P_cf ^_m ginilcm]b `[bca_h i\_l_h Bf_rilm
[ha_m]bfimm_h) qi^ol]b g[h hc]bn ho l ^c_ Gihnl[encihmmn_ffoha ^_l Bcha_l fimn)
mih^_lh [o]b ^c_ Bohencih _lh_o_ln + @[m O]bc_h_h oh^ ^c_ N_b[\cfcn[ncih mch^ oh_l*
f[mmfc]b_ Ala[htoha_h ^_l ij_l[ncp_h I_nbi^_+

N A O Q I A J
7`_ecRTefcR Zdbfn^ZTR UV J`]\^R__

D [ m g [ h) H+
H[ ]ihnl[] nol[ cmkoxgc][ ^_ Rifeg[hh l_jl_m_h n[ ohi ^_ fim ^_`_]nim gwm al[p_m

^_ f[ g[hi+ Ah _f _mno^ci m_ mo\l[s[ f[ ch^cmj_hm[\cfc^[^ ^_ oh[ ijilnoh[ chn_lp_h]czh
kocl{lac][ _h ][mim ^_ `ilg[ [ao^[ ^_f ^_`_]ni) f[ cgjiln[h]c[ ^_ f[ l_b[\cfc n[]czh
s m_ ^cm]on_h ^c`_l_hn_m jli]_^cgc_hnim ]ill_]ncpim _h f[ s[ _mn[\cf ct[^[ ]ih^c]czh
^_ f[ g[hi ^_`ilg[^[+

1-



Ah _f jli]_^cgc_hni ij_l[ncp_ ko_ l_]igc_h^[ _f [onil m_ j[ln_ ^_f ko_ f[m [fn_*
l[]cih_m gwm al[p_m ^_a_h_l[ncp[m [hn_ ni^i [`_] n[h oh aloji ^_ `f_ril_m jli`oh^im
^_ fim ^_^im s _f `f_ril f[lai ^_f jofa[l) fim ko_ b[h _mn[^i _rjo_mnim [ f[ cmko_*
gct[]czh f[ p_hzmn[mcm s f[ jl_mczh ^_p[mn[^il[ ^_f _^_g[ ^ol[h n_ _f nc_gji gwm
f[lai+ Oo `c\limcm _m _h f[ ko_ m_ `oh^[g_hn[ _f ^c[ahzmnc]i ]fchc]i ^_ f[ ]ihnl[] nol[
^_ Rifeg[hh+ L[l[ jli]_^_l [ f[ ij_l[]czh ^_ ]ill_]]czh) f[ ch^c][]czh _m oh[ jlo_\[
^_ `f_rczh ^_ f[ goõ_][+ Ah _mn[ ij_l[]czh) _f fc\_l[^i goõzh j_lc`xlc]i ^_f `f_ril
jli`oh^i m_ ]ih_]n[ ]ih f[ j[ln_ ]_h nl[ f ^_f `f_ril moj_l`c]c[f) ginzlc][g_hn_ bw\cf +
?ih _ffi hi mzfi m_ ]ihmcao_ fc\_l[l fim ^_^im ^_ mo jimc]czh ]ihnl[c^[) mchi ko_
n[g\cxh m_ l_ho_p[ mo `oh]czh+ Qncfct[]czh ^_ n[\f[m s f[ l_b[\cfc n[]czh mih ]igjf_*
g_hn[]czh ch^cmj_hm[\f_ ^_ f[ chn_lp_h]czh ij_l[ncp[+

N A B A N A J ? A O

.+ 6`jVd% >' <'3 >ohh_ffâm mola_ls i` nb_
b[h^+ F+ >+ Hcjjch]inn ?i+) ER A^cn+) Lbcf[*
^_fjbc[) .631+

/+ 6fT\&;cR^T\`% 8'3 @c_ Em]b[gcm]b_
Gihnl[enol ^_l D[h^+ ?bcl+ Ll[rcm+) .0 7 42)
.636+

0+ 8R]V% K' 5'% @VhZd% A' 9'3 I[h[a_*
g_hn i` cm]b_gc[ i` nb_ b[h^ [h^ `cha_lm+
Oola_ls) 34) . 7 3/) .64-+

1+ 9adeVZ_% ;' >'3 Eh7 >iail[t) J+ =+7 N_*
]ihmnlo]ncp_ mola_ls %ch Nommc[h&) I+)
.615) EE+ /+

2+ ;`]U_Vc% >' H+7 Rifeg[hhâm cm]b_gc]
]ihnl[]nol_ + Eh7 D[h^ Oola_ls WF+ A+
Bfshh&) Pb_ Scffc[gm [h^ Scfechm ?i+) >[f*
ncgil_) .633+

3+ <Rd^R_% @'3 Rifeg[hhâm cm]b[_gc]
]ihnl[] nol_ %ch ?t_]b&+ Nitbf+ ?bcl+) 25)
6 7 22.) .646+

4+ AVjVcUZ_X% <' K'% ?cf~V_% B+ <'3

Pl_[ng_hn i` Rifeg[hhâm cm]b[_gc] ]ih*
nl[]nol_ + =hh+ Oola+) ..- 7 1.5) .606+

5+ GTRX]ZReeZ% )'3 ?bclolacm]b_ >_b[h^*
foha ^_l Rifeg[hhm]b_h L[l[fsm_+ R_lb+
^nm]b+ ilnbij+ C_m+) 12 7 /.6) .624+

6+ GTYZ_\% K'3 Rifeg[hhm]b_ cm]b[gc*
m]b_ Iome_feihnl[enol) jj+ 1..Ö1/1) =ff*
a_g_ch_ o+ mj_tc_ff_ ]bclola+ Kj_l[ncihm*
f_bl_ T,07 @c_ Kj_l[ncih_h [h^ ^_l D[h^7
S+ S[]bmgonb o+ =+ Scfb_fg+ Ojlcha_l
R_lf[a >_lfch*D_c^_f\_la*J_q Uile) .64/+

.-+ GVjWRceY% <'3 @c_ @_mchm_lncihmij_*
l[ncih \_c ^_l Rifeg[hhm]b_h Gihnl[enol+
?bcl+ Ll[rcm) 1 7 .4.) .63-+

..+ GaZ__Vc% A'% 5ZTYV% 5'% GZ]gVc% @'%

6Rcd\j% 5' >'3 Egj_h^cha cm]b_gc] ]ih*
nl[] no l_ i` nb_ b[h^+ A_[lfs ^c[ahimcm [h^
g[h[a_g_hn+ Lf[mn) l_]ihmnl+ Oola+) 2- 7
01.) .64/+

./+ IVSVc^feY% <'3 @c_ Qlm[]b_ ^_m p+
Rifeg[hhm]b_h Osh^ligm+ >_cnl+ J_oli*
]bcl)) .2 7 002) .635+

.0+ JV[gR]\R% >'3 Rifeg[hhâm cm]b[_gc]
]ihnl[]nol_ ) hin_m [h^ jlijim_^ ij_l[ncih
%ch ?t_]b&+ =]n[ ?bcl+) ilnbij+ Pl[og+
ñ_]b+) /4d 3 7 15.) .63-+

@l+ H+ D[mg[h) I[lrip[ .0) 0-2 66 Lft_õ) ?t_]bimfip[ec[
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F+ A+ Loleshö Qhcp_lmcns I_^c][f B[]ofns) >lhi %?t_]bimfip[ec[&
@_j[lng_hn i` Lf[mnc] Oola_ls

D_[^ Lli`+ R+ Go\wó_e) I+@+) @lO]+

1488 .3/:7.*8 4+ 9-* +.3,*78
I+ GNãHKR=

Pb_ `l_ko_hn l[n_ [h^ ^cp_lmcns i` fimm chdolc_m i` nb_ `cha_lm jlipc^_
[h _p_lal__h l_[mih `il hin_m ih nb_ mnl[n_as i` l_j[cl ch nb_cl nl_[ng_hn+ Eh
nb_ `iffiqcha \lc_` ]iggohc][ncih q_ qcmb ni g_hncih mig_ i` l_]ihmnlo]ncp_
ij_l[ncihm om_^ ch nb_ nl_[ ng_hn i` nbim_ chdolc_m [n nb_ @_j[lng_hn i` Lf[mnc]
Oola_ls ch >lhi+

Eh qb[n [l_ nb_ mcgjf_mn ][m_m q_ nl_[ n fimm i` mech ]ip_l qcnb `l__ mech
nl[hmjf[hnm+ B[l gil_ `l_ko_hn) biq_p_l) [l_ `cha_l chdolc_m qcnb g[dil [h^)
[n nb_ m[g_ ncg_) ^__j_l ncmmo_ ^_`_]nm qb_h nb_ mech ]ip_l fimn ][h ihfs \_
l_jf[]_^ \s [ `f[j) c+_+ mech [h^ mo\]oncm+ Eh mo]b ][m_m) q_ om_ ih_ i` nb_
n_]bhcko_m i` `f[j nl[hm`_ l [m mbiqh ch nb_ cffomnl[ncihm+ Bf[j nl[hm`_l j_lgcnm
gil_ ^_g[h^cha l_]ihmnlo]ncp_ ij_l[ncihm ih nb_ chdol_^ `cha_l) _+a+ l_j f[]_*
g_hn i` [ dichn) n_h^ih il \ih_ ch]fo^cha h_lp_ monol_+

Pb_ q_ff ehiqh [h^ n_mn_^ g_nbi^ i` ]limm*`cha_l `f[j cm ch ]_ln[ ch ][m_m
i` fimm chdols i` nb_ `cha_lm nb_ gimn [^pcm[\f_ gi^_ i` nl_[ng_hn+ Pb_ l_*

Bca+ .+

$"



p' ELL

L̀ _ _ L  

Bca+ .+) Bca+ /+) Bca+ 0+7 L[nc_hn G+ G+7 mb[pcha g[]bch_ chdols l_mofncha ch fimm i` nb_
ncj i` nb_ nbog\ [h^ [ mg[ff jc_]_ i` mech ih nb_ ^ilm[f mc^_ i` nb_ ^cmn[f jb[f[hr
i` nb_ f_`n*b[h^ ch^_r+ Pb_ nbog\ ncj fimm q[m ]igj_hm[n_^ \s [ ]limm*`cha_l `f[j
`lig nb_ ohch dol_^ ^ilm[f mol`[]_ i` nb_ ch^_r `cha_l) qbcf_ nb_ mg[ff mech ^_`_]n ih

nb_ m[g_ `cha_l q[m ]ip_l_^ qcnb [ `l__ mech al[` n
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Bca+ 1+) Bca+ 2+) Bca+ 3+7 L[nc_hn I+ B+7 [ gcffcha g[]bch_ chdols ih nb_ ^ilm[f mc^_
i` nb_ n_lg ch[f jb[f[ha_m i` nb_ 0l^ [h^ 1nb ^cacnm i` nb_ f_`n b[h^ qcnb ihfs nb_
mi`n \_ffc_m i` nb_ `cha_lm jl_m_lp_^+ N_`_ll_^ ni iol ^_j[lng_hn ^[sm [`n_l nb_ []]c^_hn
qcnb al[hof[ ncih mol`[]_m ih nb_ chdol_^ `cha_lm+ = `f[j n[e_h `lig nb_ ]b_mn q[m

om_^ `il ]ip_lcha nb_ ^_`_]nm

11



Bca+ 3+

]ihmnlo]n_^ mech ]ip_l cm n[e_h `lig nb_ pc]chcns i` nb_ ^_`_]n [h^ cm) ]ih
m_ko_hnfs) ]fim_mn ni nb_ ilcach[f mech ch n_lgm i` n_rnol_) ]ifiol [h^ ko[fcns+

Pb_ ]lcn_lc[ `il [ mioh^fs `oh]ncih[f mech ]ip_l [m q_ff [m aii^ [_mnb_nc]
ion]ig_ [l_ g_n \s nb_ ncmmo_ i` ^cl_]n mchaf_*j_^c]f_ `f[j `lig nb_ ]b_mn+

Bca+ 4+

Pb_ ^ihil mcn_ cm nb_ p_hnl[f mol`[]_ i` nb_ [rcff[ls tih_ i` nb_ ]b_mn q cnb nb_
`f[j j_^c]f_ \_h_[nb nb_ ]f[pc]f_+ Pb_ `f[j [fq[sm `iffiqm nb_ [rcff[ls ^cl_]ncih+
R[m]of[l mojjfs ch nbcm j[lnc]o f[l l_acih cm p_ls aii^) [h^ nb_ `f[j ][h \_

12



Bca+ 4+) Bca+ 5+) Bca+ 6+) Bca+ .-+7 L[nc_hn V+ ?+7 chdol_^ \s [ l[^ c[ nil `[h \f[^_ ih nb_
lcabn*b[h^ nbog\+ =n jlcg[ls nl_[ng_hn) nb_ ^_ho^_^ nbog\ q[m ]ip_l_^ qcnb [ fiq_l
[\^igch[f `f[j8 l_`_ll_^ ni iol ohcn `il [` n_l nl_[ng_hn+ Pi m[p_ nb_ nbog\ cn q[m
h_]_mm[ls ni nl[hm`_ l [ `f[j f[la_ _hioab ni ]ip_l nb_ _rjim_^ \ih_ ip_l b[f` nb_
\[mc] [h^ nb_ qbif_ i` nb_ ^cm n[ f jb[f[ha_m+ = ]b_mn `f[j q[m cgjf[hn_^ chni nb_

^_`_]n

13
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Bca+ .-+

^cm]ihh_]n_^ `lig nb_ mojjfs j_^c]f_ [m _[lfs [m nb_ .3nb jimn*ij_l[ncp_ ^[s+
Pb_ m_]ih^[ls ^_`_]n m][l cm ^cl_]n_^ niq[l^m nb_ [rcff[8 nb_ l_ cm hinbcha
]ihmjc]oiom [\ion cn) qbc]b j_lgcnm cnm om_ [fmi ch qig_h+ Pb_ `clg [h^

Bca+ ..+

mfcabnfs ]ihp_r mol`[]_ i` nb_ ]b_mn mcgofn[h_iomfs []nm [m [ mocn[\f_ Ümjfchná
`il nb_ b[h^ [m cn ][h l_fc[\fs cggi\cfct_ nb_ ch dol_^ b[h^ qcnb nb_ [c^ i`
nqi mnlcjm i` [^b_mcp_ n[j_+ =hinb_l [^p[hn[a_ i` nb_ g_nbi^ cm ch nb_ l_^o]_^
hog\_l i` gi^_ffcha ij_l[ncihm ih nb_ `f[j [`n_l b_[fcha ch ]igj[l_^ qcnb
[\^igch[f `f[jm qbc]b [l_ chp[lc[\fs [\oh^[hn+
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Bca+ ..+) Bca+ ./+) Bca+ .0+7 L[nc_hn V+ G+7 ch dol_^ \s [ `[h \f[^_ ih nb_ ^ilm[f mc^_ i` nb_
n_lgch[f jb[f[hr i` nb_ f_` n*b[h^ ch^_r+ = `f[j n[e_h `lig nb_ [lg q[m nl[hm`_ l l_^

ni ]ip_l nb_ _rjim_^ \ih_ i` nb_ n_lg ch[f jb[f[hr

R_ls aii^ l_mofnm ][h [fmi \_ []bc_p_^ qcnb ^cl_]n mchaf_*j_^c]f_ `f[jm
nl[hm`_ ll_^ `lig nb_ chmc^_ il ionmc^_ mol`[]_ i` nb_ [lg ch qb[ n cm ehiqh
[m ?ifmihâm ij_l[ncih+ Pbcm `f[j) nii) cm q_ff mojjfc_^ [h^ nb_ nl[hmj f[h n_^
ncmmo_ cm [^_ko[n_fs nbc]e ni g[n]b nb_ mech ]ip_l i` nb_ `cha_l+ Eh [^^cncih)
nb_ [lg jlipc^_m aii^ cggi\cfct[ncih mojjiln `il nb_ chdol_^ b[h^+

Eh ][m_m i` ^__j [h^ _rn_hmcp_ ^_`_]nm ch ih_ il gil_ `cha_lm q_ jl_`_l
mchaf_*ncg_ ^cl_]n*nl[hm`_l mchaf_*j_^c]f_ `f[jm n[e_h `lig nb_ fiq_l [\^igch[f
l_acih ch nb_ `ilg i` no\_^ il mko[l_ `f[jm+
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Bca+ .2+

Bca+ .1+) Bca+ .2+) Bca+ .3+7 L[nc_hn F+ D+7 [ gcffcha g[]bch_m chdols chpifpcha fimm in
nb_ pif[l mc^_m i` nb_ 0l^ [h^ 1nb ^cacnm i` nb_ lcab n b[h^ ^iqh ni nb_ \ih_+ Pb_ mi`n
ncmmo_ ^_`_]n q[m ]ip_l_^ qcnb [ ^cl_]n nl[hm`_ l mchaf_*j_^c]f_ `f[j `lig nb_ bsji*

a[mnlcog

? K J ? H Q O E K J

Pbcm \lc_` ]iggohc][ncih q[m chn_h^_^ ni ^_gihmnl[n_ nb_ jimmc\cfcnc_m
i` jf[mnc] mola_ls ch nb_ nl_[ ng_hn i` fimm chdolc_m i` nb_ `cha_lm+ ?ill_]n l _ *
]ihmnlo]ncp_ mnl[ n_as ch jlcg[ls nl_[ ng_hn ][h hin ihfs m[p_ nb_ `oh]ncih[f
[\cfcns i` nb_ chdol_^ `cha_lm \on [fmi l_mnil_ aii^ [_mnb_nc] [jj_[l[h]_ i`
nb_ l_]cjc_hn mcn_+ F+ D+
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Bca+ .3+

O Q I I = N U

Pb_ [onbil_mm jl_m_h nm m_p_l[f n_]bhcko_m `il nb_ nl_[ ng_h n i` fimm ch*
dolc_m i` nb_ `cha_lm) ch j[lnc]of[l7 nb_ ]limm`cha_l `f[j) nb_ nbil[]c] [h^
\l[]bc[f `f[jm) [h^ nb_ g_nbi^ i` f[la_ `f[j nl[hm`_ l `lig nb_ fiq_l [\^ig_h+
Ob_ g_hncihm nb_ h__^ `il ]ill_] n ch^c][ncih) [h^ fcmnm nb_ [^p[hn[a_m i` nb_
[\ip_ g_nbi^m qbc]b ]ihncho_ ni \_ om_`of [h^ l_ f_p[hn _p_h ch nb_ jl_m_h n
j_lci^ i` [^p[h]cha gc]limola_ls+

N A O Q I A

@V ecRf^R UV aVceV dfc UVd U`ZXed UV ]R ^RZ_
G l w f i p w ) I+

Hâ[o n_o l [fföao_ jfomc_olm gxnbi^_m ^o nl[ cn_g_h n ^_m nl[og[m ^_ j_ln_ mol f_m
^icanm ^_ f[ g[ch+ EE m â[acn òoh_ gxnbi^_ koc onc fcm_ ^_ j_ncnm fi\_m ]licmxm) nbil[]cko_m
io ^o \l[m) [ommc ko_ ^_m fi\_m jfom al[h^m) jlip_h[hnm ^_ f[ lxacih ^o \[m*p_hnl_+
Hâ[o n_o l jim_ .â[]]_hn mo l oh_ ch^c][ncih jlx]cm_ _n mol f_m [p[hn[a_m ^_m gxnbi^_m
]cnx_m koc h_ g[hko_hn j[m ^âcgjiln[h]_ [o n_gjm ^o ^xp_fijj_g_hn ]ihn_gjil[ch_
^_ f[ gc]li]bclolac_+

2-



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

JVc]Vekf_XV_ f_eVc JVc]fde UVc :Z_XVc
G l w f i p w ) I+

@c_ =onilfh `ob l n _chca_ I_nbi^_h ^_l >_b[h^foha pih R_lf_ntoha_h ohn_ l
R_lfomn ^_l Bcha_l [h oh^ tq[l ^c_ I_nbi^_ ^_m a_el_otn_h H[jj_hm) ^_m >lomneil\m*
oh^ K\_l[lg f[jj_hm oh^ ^c_ I_nbi^_ ^_l P l[hmjf[hn[ ncih al\mm_l_ l b[jj_h [om ^_l
Qhn_l\[o]ba_a_h^+ Oc_ q_cmn ^[\_c [o` ^c_ eill_e n_ Eh^ce[ncih oh^ [o` ^c_ Riln_cf_
^_l _ lq wbh n_h I_nbi^_h \ch) ^c_ [o]b \_c ^_l b_onca_h Ahnqc]efoha ^_l Iceli*
]bclolac_ hc]bnm [h cbl_l >_^_onoha p_lfc_l_h+

N A O Q I A J

<VcZURd T`_ cVdf]eR_eV ancUZUR UV ]`d UVU`d UV ]R ^R_`
G l w f i p w ) I+

H[ [onil[ jl_m_h n[ [faoh[m `ilg[m ^_ nl[ n[g c_h ni ^_ f[m b_lc^[m ]ih l_mo fn[h n_m
jxl^c^[m ^_ ^_^im ^_ f[ g[hi) [ m[\_l _f g_ni^i ^_f fz\ofi ]lot[^i) nilw]c]i s ^_f
\l[ti [mc ]igi _f ^_f nl[hmj f[h n_ ^_ al[h^_m fz\ofim nilh[^im ^_f bcjia[mnlci+ O_õ[f[
f[ ]ill_] n[ ch^c][]czh s f[m p_hn[d[m ^_ fim gxni^im g_h]cih[^im) ko_ hc mckoc_l[
]ih _f []no[f ^_m[lliffi ^_ f[ gc]li]clodc[ hi jc_l^_h h[^[ ^_ mo cgjiln[h]c[+

@l+ I+ Glwfipw) @_jn) i` Lf[mnc] Oola_ls) 3./ -- >lhi) ?t_]bimfip[ec[

2.



5 7 H 5 7 < = F I F ; = 5 9 D @ 5 G H = 7 5 9 u % ) *% * 2 1 .

Cilecc N_m_[l]b Ehmncnon_ i` Pl[og[nifias [h^ Klnbij[_^c]m) Cilecc %QOON&
@cl_]nil jli`+ I+ C+ Clcailc_p

Cilecc N_m_[l]b Ehmncnon_ i` @_lg[nifias
@cl_]nil jli`+ P+ =+ Cf[pchme[

97*&92*39 4+ 0*14.) 8(&78
O+ L+ L=GDKIKR) R+ B+ >KHOD=GKR=+ A+ ?+ =GDO=GD=HE=J

Jin _p_h hiq[^[sm _cnb_l ]ih]_jncih i` [_ncifias [h^ j[nbia_h_mcm i`
e_fic^ m][lm il nb_cl nl_[ ng_hn _rcmnm+

Bilg[ncih i` nb_ e_fic^ m][lm cm []]igj[hc_^ \s jlifc`_l[ncih i` nb_
`c\li\f[mnm [h^ \s bs[fchimcm+ =]]il^cha ni >clcoeip[ _n [f+ %.65-& nb_ ^_p_f*
ijg_hn i` e_fic^ m][lm cm jl_]_^_^ \s `c\lig[nimcm+ =nsjc][f l_[]ncpcns i` nb_
ila[hcmg jf[sm [h cgjiln[hn lif_ ch nb_ `ilg[ncih i` nb_ e_fic^ m][lm j_l n[ ch *
cha ni ]ihh_]ncp_ ncmmo_ ^cmil^_lm+

=]]il^cha ni nb_ fcn_ l[ nol_ ^[n[ nb_ `l_ko_h]s i` e_fic^ m][lm p[lc_m ]ih*
mc^_l[\fs+ G_fic^ m][lm ^_p_fij_^ [m [ ]ihm_ko_h]_ i` \olhm ch 3+1 " []]il^*
cha ni G[ffcmnip %.64-& [h^ ch ./Ö/. " []]il^cha ni @gcnlc_p[ %.622&+

G_fic^ m][lm ilcach[n_ gimn `l_ko_hnfs `lig mjihn[h_iom b_[fcha %_jbcn_fc*
t[ncihX i` EEE = \olhm+ Pb_s ^_p_fij [fmi `lig qioh^m ][om_^ \s g_]b[hc][f
chdolc_m) `lig jimnij_l[ncp_ qioh^m) [h^ ch ]ihm_ko_h]_ ni mig_ inb_l j[ nbi*
fiac][f ]ih^cncihm %[]h_) `oloh]ofimcm) jsi^_lgc[ [h^ inb_lm&+

?iggihfs [jjfc_^ ]ihm_lp[ncp_ g_nbi^m omcha _htsg[nc] [h^ bilgih[f
jb[lg[]_onc][fm %?ihq[s _n [f+ .63-) F[pilmec .640& [m q_ff [m jslia_h[f [h^
^c[^sh[gc] ]oll_h nm %O_f_th_p[ .643& \s `[l ^i hin m_]ol_ _``_]ncp_ nl_ [ n *
g_hn i` e_fic^ m][lm8 nb_s [l_ _``_]ncp_ ihfs [n _[lfs mn[a_m i` e_fic^ m][l
`ilg[ncih+

Kj_l[ncp_ nl_[ ng_hn i` e_fic^ m][lm cm []]_jn_^ l_m_lp_^fs \s g[hs
mola_ihm %>l[nom .630) O_f_th_p[ _n [f+ .646& \_][om_ Ö ch nb_cl ijchcih Ö
nb_ l_gip[f i` e_fic^ m][lm i`n_h l_mofnm ch qilm_hcha nb_ j[ nc_h nâm ]ih*
^cncih \s `l_ko_hn l_gcmmcihm+ =]]il^cha ni I[ol_l %.632& nb_ l_gcmmcihm
i]]ol ch 1-Ö2- " i` ][m_m qcnb nb_ h_q m][l \_cha go]b f[la_l nb[h nb[n
l_gip_^+ >l[nom %.630& `ioh^ l_gcmmcihm ch 5 ion i` .5 j[nc_hnm+ >ifebi*
pcnchip[ [h^ L[pfip[ %.644&) ]igj[lcha nb_ l_mofnm i` ]ihm_lp[ncp_ [h^ ij_l*
[ncp_ nl_[ng_hn) `ioh^ nin[f l_gcmmcihm ch 4 [h^ j[lnc[ f l_gcmmcihm ch 05 ion
i` ..4 j[nc_hnm+

K\oebip[ %.616& b[m l_[]b_^ aii^ l_mofnm omcha mo\_jc^_lg[f l_gip[f
i` nb_ e_fic^ m][lm+ Pb_ _jc^_lgcm q[m m_j[l[ n_^ ch nb_ `ilg i` [ j_^c]f_
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`f[j [h^ om_^ `il ]ip_lcha nb_ qioh^+ Pbcm q[s i` ^cmm_]ncih i` nb_ e_fic^
m][l cm biq_p_l ^c``c]ofn [h^ cgjimmc\f_ ni j_l`ilg ch mig_ ]cl]ogmn[h]_m Ö
_mj_]c[ffs ch ][m_m i` g[mmcp_ m][lm+ Sb_h nb_ al[` n `[cfm ni []]igi^[n_ nb_
l_gcmmcihm i]]olm+ ?ihq[s _n [f+ %.63-& ^cmm_]n_^ e_fic^ m][lm f_[pcha nb_cl
h[lliq g[lach[f mnlcjm ch mcno+ Pbcm ij_l[ncp_ nl_[ ng _h n q[m ]ig\ch_^ qcnb
jl_pciom cll[^c[ncih [h^ [^g chcmnl[ ncih i` afo]i]ilnc]ic^m) [h^ mo]]_mm`of
l_mofnm q_l_ i\n[ch_^ ch 2-Ö22 " i` j[nc_hnm+

I A P D K @ O
S_ b[p_ a_h_l[fct_^ iol _rj_lc_h]_ qcnb ]igjf_r nb_l[j_o nc][f [jjli[]b

[h^ fiha*n_lg_^ _r[gch[ncih i` 04- j[nc_hnm %[a_^ `lig / ni 32 s_[lm& mo`*
`_lcha `lig e_fic^ m][lm+ Pb_ nl_[ ng_h n q[m j_l`ilg_^ [n Ciles N_m_[l]b
Ehmncnon_ i` Pl[og[nifias [h^ Klnbij[_^c]m [h^ Ciles N_m_[l]b Ehmncnon_ i`
@_lg[nifias+ Eh /0/ j[nc_hnm e_fic^ m][lm ^_p_fij_^ ch ]ihm_ko_h]_ ni nb_lg[f
il ]b_gc][f \olhm) ch 0/ j[nc_hnm [` n_l _ f_]nli]i[aof[ncih ^o_ ni n[nniicha)
ch 0. j[nc_hnm iqcha ni []h_) ch 31 j[nc_hnm [` n_l qioh^m) \cn_m) chd_]ncihm
i` jb[lg[]_onc][fm [h^ molac][f ch]cmcihm) ch 4 j[nc_hnm [`n_l ch`f[gg[nils
mech f_mcihm [h^ ch ' j[nc_hnm nb_s ^_p_fij_^ mjihn[h_iomfs+ Eh 6 j[nc_hnm
nb_ e_fic^ m][lm q_l_ l_gcmmcihm i` molac][ffs nl_[ n_^ jlcg[ls e_fic^m [n
inb_l bimjcn[fm+

Pb_ e_fic^ m][lm `ilg_^ ch ..5 j[nc_hnm ih nb_ `[]_) h_]e [h^ [olc]f_)
co .5. j[nc_hnm ih nb_ fiq_l [h^ ojj_l _rnl_gcnc_m [h^ ch .4. j[nc_hnm ih
nb_ nilmi+ Eh /43 j[nc_hnm [ mchaf_ q_ff ^_g[l][n_^ m][l mct_^ `lig 3 ni
.-- ]g/ i]]oll_^+ 61 j[nc_hnm b[^ _cnb_l gil_ nb[h ih_ %`lig 0 ni .1& il ih_
g[mmcp_ m][l %`lig /-- ni .2-- ]g/ il _p_h f[ la_l& + Eh 1- j[nc_h nm e_fic^ m][lm
][om_^ _s_ _]nlijcih [h^,il `[]_ goncf[ncih+ Eh 0. j[nc_hnm nb_s ][om_^ ]ih
nl[] no l_m i` nb_ h_]e) ch 0. j[nc_hnm ]ih nl[] no l_m i` nb_ mbiof^_l) _f\iq [h^
l[^ci][lj[f dichnm [h^ i` nb_ b[h^ [h^ `cha_lm) ch .- j[nc_hnm ]ih nl[] no l_m i`
nb_ dichnm i` nb_ fiq_l _rnl_gcnc_m+ = fin i` j[nc_hnm mo``_l_^ `lig inb_l ^_*
`ilgcnc_m [h^ `oh]ncih[f ^cmnol\[h]_m+ =ff nb_ j[nc_hnm mo``_l_^ `lig cn]bcha
[h^ m]l[n]bcha) qbc]b jl_p_hn_^ nb_g `lig koc_n mf__j+

/53 j[nc_hnm q_l_ nl_[ n_^ ]ihm_lp[ncp_fs) 51 ion i` nb_g ch ]ig\ch[ncih
qcnb nb_ ij_l[ncp_ nl_[ng_hn+ ..1 molac][f chn_lp_hncihm l_gipcha nb_ e_fic^
m][lm `lig .0/ fi][fct[ncihm q_l_ j_l`ilg_^+ Eh 12 j[nc_hnm nb_ ]fchc][f ^ c[*
ahimcm i` e_fic^ m][lm q[m ]ih`clg_^ \s bcmnifiac][f _r[gch[ncihm i` _r]cm_^
m][lm+ Eh ][m_ i` nb_ ij_l[ncp_ nl_[ ng_hn b_[fcha ncg_ q[m [m `iffiqm7 f_mm
nb[h . s_[l ch 10 j[nc_hnm) \_nq__h . [h^ / s_[lm ch /3 j[nc_hnm) \_nq__h 0
[h^ 1 s_[lm ch 3 j[nc_hnm) \_nq__h 1 [h^ 2 s_[lm ch . j[nc_h n [h^ gil_ nb[h
2 s_[lm ch 5 j[nc_hnm+

?ihm_lp[ncp_ nl_[ ng_hn ]ihmcmn_^ i` cll[^ c[ ncih qcnb >o]es l[sm a_h_l[ n_^
\s NQI [jj[l[ nom %pifn[a_ .- eR) chn_hmcns 2 g=) hi `cfnl[ncih) mech*`i]om
^cmn[h]_ .- ]g&+ A[]b `c_f^ q[l cll[^ c[ n_^ qcnb mchaf_ ^im_m i` 0-Ö03 N ch
]bcf^l_h [h^ `lig 02 ni 5- N ch [^ofnm+ Kh_ ]iolm_ ]ihmcmn_^ i` 3Ö.- ^im_m
`il _[]b `c_f^ [n chn_lp[fm i` 3Ö4 ^[sm8 nb_ nin[f ^im_ \_cha `lig 02- ni
5-- N+ E` h_]_mm[ls) nb_ ]iolm_ q[m l_j_[n_^ 1Ö2 ncg_m [n chn_lp[fm `lig 0
ni 1 gihnbm+ Pb_ nin[f ^im_ [\mil\_^ ^olcha 1Ö2 ]iolm_m i` >o]es l[sm q[m
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qcnbch nb_ fcgcnm i` .1--Ö/--- N) qbc]b ][h \_ ]ihmc^_l_^ [ m[`_ f_p_f i`
cll[^c[ncih+ Pbom) jimmc\f_ ]igjfc][ncihm i` cll[^c[ncih q_l_ _r]fo^_^ [h^
cll[^c[ncih ]iof^ \_ ]ig\ch_^ qcnb g[mm[a_ [h^ ip_lhcabn [jjfc][ncih i`
ichng_hnm %oh^_l [ ]igjl_mmcp_ \[h^[a_& ]ihn[chcha ]ilnc]ic^m) fc^[t_ [h^
b_j[lch+ E` jl_m_hn) _^_g[ [h^ ch`f[gg[ncih b[^ \__h l_gip_^ \s g_[hm
i` ch`f[gg[nils ichng_hnm [h^ fincihm \_`il_ cll[^ c[ ncih [h^ g[mm[a_ q_l_
mn[ln_^+

I[mmcp_ [h^ jligch_hn m][lm l_mcmncha nb_ cll[^c[ncih [h^ ][omcha `oh]*
ncih[f [h^ ]img_nc] ^cmnol\[h]_m q_l_ nl_[ n_^ \inb ]ihm_lp[ncp_fs [h^
ij_l[ncp_fs+

En cm a_h_l[ffs ehiqh nb[ n _r]cmcih i` nb_ e_fic^ m][lm qcnb nb_ b_[fnbs
mollioh^cha ncmmo_ l_jl_m_h nm [ mech nl[og[ qbc]b p_ls i`n_h l_mofnm ch
^_p_fijg_hn i` h_q e_fic^ m][lm i` ]ihmc^_l[\f_ mct_+ Eh il^_l ni jl_p_hn
nb_m_ l_gcmmcihm q_ b[p_ _f[\il[n_^ [ h_q n_]bhcko_ %=onbilâm ]_lnc`c][n_
Ji+ 23-264& _h[\fcha om ni ^cmm_]n nb_ e_fic^ m][l q cnbion ^[g[a_ ni nb_
b_[fnbs mech+ =n `clmn) nb_ _jc^_lg[f f[s_l i` nb_ e_fic^ m][l cm ^_n[]b_^ \s
g_[hm i` bs^l[ofc] _``_]nm i` -+2Ö-+/2 " mifoncih i` hipi][ch_+ Pb_h nb_
_jc^_lgcm i` nb_ m][l cm ch]cm_^ mi nb[n h[lliq mnlcjm i` nb_ g[lach[f _jc*
^_lgcm ][h \_ f_`n ch mcno [h^ nb_ chmc^_ i` nb_ m][l cm ]igjf_n_fs l_gip_^
%[m c` _ho]f_[n_^&+ Pb_ g[lachm i` nb_ qioh^ [l_ [jjlircg[n_^ omcha ][naon
mo\_jc^_lg[f mo nol_m [h^ nb_ qioh^ cm ]fim_^ \s gihi`cf monol_m+ Eh ][m_
i` g[mmcp_ e_fic^ m][lm) qb_h nb_ [jjlircg[ncih i` nb_ qioh^ g[lachm
q cnbion mnl_ n]b cha cm cgjimmc\f_) nb_ qioh^ cm ]fim_^ omcha `l__ ]on[h_iom
al[`nm monol_^ ni nb_ g[lach[f _jc^_lg[f mnlcjm `ilg_^ `lig nb_ e_fic^+ =`n_l
b_[fcha i` nb_ qioh^ il mo]]_m`of []]igi^[ncih i` nb_ al[` n %c+_+ .-Ö./ ^[sm
[`n_l nb_ mola_ls& cn cm jimmc\f_ ni m n[ l n cll[^c[ncih %.Ö/ ]iolm_m&+

N A O Q H P O =J@ @ E O ? Q O O E K J

Hiha*n_lg_^ l_mofnm %[`n_l / il gil_ s_[lm& i` ]ihm_lp[ncp_ nl_[ ng_hn
b[p_ mbiqh nb[ n nb_ ]fchc][f b_[fcha %^cm[jj_[l[h]_ i` `f[ n m][lm& q[m
l_[]b_^ ch /-6 %40 "& j[nc_hnm+ Eh 1. %.1" & j[nc_hnm nb_ m][lm cgjlip_^
[h^ ch 03 %.0 "& j[nc_hnm) qbc]b mo``_l_^ `lig m][lm b[pcha ^_p_fij_^ _cnb_l
mjihn[h_iomfs il iqcha ni []h_) nb_ nl_[ ng_hn q[m qcnbion _``_]n+

H_mm m[ncm`[]nils l_mofnm i` nb_ ]ihm_lp[ncp_ nl_[ ng_hn q_l_ i\m_lp_^ ch
nb_ j[nc_hnm [a_^ ip_l 1- s_[lm+ Pb_ m][lm l_al_mm_^ go]b \_nn_l ch ]bcf^l_h
[h^ sioha j[nc_hnm) _mj_]c[ffs c` nb_ nl_[ ng_hn mn[ l n_^ miih [`n_l nb_ `il*
g[ncih i` nb_ m][l+

Pb_ _r[gjf_ i` mo]]_mm`of ]ihm_lp[ncp_ nl_[ng_hn7 L[nc_hn >+) [a_^ /4+
Ob_ mo``_l_^ `lig EEÖEEE = ^_al__ nb_lg[f \olhm ][om_^ \s [ `f[g_ %0- "
i` nb_ \i^s mol`[]_& [h^ q[m nl_[ n_^ ch [ l_acih[f bimjcn[f `il 2 gihnbm+
Pb_ e_fic^ m][lm mn[ l n_^ ni `ilg miih [`n_l nb_ b_[fcha i` nb_ qioh^ [h^
q_l_ []]igj[hc_^ \s m_hm[ncihm i` b_[n [h^ \s cn]bcha+

Pb_ j[nc_hn q[m [^gcnn_^ chni Cilec N_m_[l]b Ehmncnon_ i` @_lg[nifias
4 gihnbm [`n_l nb_ chdols [h^ / gihnbm [`n_l b_[fcha i` nb_ \olhm+ Ob_ q[fe_^
ih ]lon]b_m [mmcmn_^ \s []]igj[hscha j_lmihm+
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Pb_ e_fic^ m][lm q_l_ ]cl]of[lfs [ll[ha_^ [h^ i]]ojc_^ \li[^ [l_[m i`
nb_ nbcab) f_a) eh__ dichn) [hef_ dichnm [h^ ^ilm[f [mj_]n i` nb_ f_a+ =n [^*
gcnn[h]_ nb_ m][lm q_l_ _^_g[niom) ch`f[g_^) `l[acf_ qcnb g[hs m]l[n]b_m+
Pb_ m][lm [ n nb_ jijfcn_[f l_acih [h^ f[ n_l[ f [mj_]n i` nb_ [hef_ dichnm q_l_
_mj_]c[ffs ]i[lm_ [h^ l_mnl c] n_^ nb_ gip_g_hnm+ Eh nb_ l cab n jijfcn_[f l_acih
nb_l_ q[m [h of]_l qcnb oh^_lgch_^ g[lachm+

Pb_ nl_[ ng_h n [n nb_ Ehmncnon_ ]ihmcmn_^ i` 1 ]iolm_m i` cll[^ c[ ncih %[n
chn_lp[fm 0Ö1 gihnbm&) [hncch`f[gg[nils [h^ fsnc] ichng_hnm) [h^ g[mm[a_+
>o]es l[sm q_l_ [jjfc_^ ch mchaf_ ^im_m i` 41 N [n `clmn ni ./- `c_f^m) nb_h Ö
[]]il^cha ni nb_ jlial_mm i` cgjlip_g_hn Ö ni .--) 5-) 1- [h^ /- `c_f^m+ Pb_
^im_ [^gchcmn_l_^ ^olcha 1 ]iolm_m ni ih_ `c_f^ ^c^ hin _r]__^ /--- N+ =n nb_
_h^ i` nb_ `clmn ]iolm_ nb_ ch`f[gg[ncih mo\mc^_^ [h^ nb_ j[ch ^_]l_[m_^+
Pb_ j[nc_hn q[m [\f_ ni q[fe qcnbion ]lon]b_m [h^ ni qile+ =`n_l nb_ m_]ih^
]iolm_ nb_ of]_l q[m _jcnb_fcm_^ [h^ b_[f_^+ 1 s_[lm [`n_l nb_ `iolnb ]iolm_
i` cll[^c[ncih nb_l_ q_l_ ihfs mi`n m][lm [h^ `l__ gip_g_hn ch [ff dichnm
l_]ip_l_^+

Eh 51 j[nc_hnm q_ j_l`ilg_^ ..1 molac][f chn_lp_hncihm [h^ _r]cm_^ .0/
e_fic^ m][lm i` p[lciom mct_+ Eh 2/ ij_l[ncihm nb_ qioh^ q[m ]fim_^ \s mo no l *
cha cnm _jc^_lg[f g[lachm [h^ ch 5 j[nc_hnm _jc^_lg[f j_^c]f_ `f[j %i` nb_
mct_ ni /2- ]g/& q[m om_^+ Eh 03 ij_l[ncihm `l__ mech al[`nm q_l_ om_^ [h^ ch
/3 ij_l[ncihm nb_ `l__ mech al[`ncha q[m []]igj[hc_^ qcnb nb_ monolcha i`
nb_ _jc^_lgcm %m__ nb_ n[\f_&+

P[\f_ .+ N _mo fnm i` ch^cp c^o[f nsj_m i` mech j f[m ns ch l_ f[ ncih ni nb_ _r n_h n i` m][llcha

Oech j f[m ns

Ji+ i` ij_l[ncihm l_gipcha nb_ m][l N _mo fnm

Ochaf_
m][lm

Iofncjf_
m_[lm

> li[^
m][lm Pin[f D _[f_^ N _g cm*

mcihm

Hi][f %_jc^_lg[f mo nol_& 01 .- 5 2/ 2. .

Bl__ .- 3 /- 03 00 0

?ig\ch_^ * /3 /3 /3 *

Pb_l_ q_l_ hi ]igjfc][ncihm ch nb_ jimnij_l[ncp_ j_lci^ Ö [ff nb_ `l__
mech al[`nm [m q_ff [m ]ig\ch_^ mech al[`nm []]igi^[n_^ mo]]_mm`offs+ Eh
2- j[nc_hnm b_[fcha \s jlcg[ls chn_hncih niie jf[]_+ Eh ih_ j[nc_h n nb_ monol_m
^_mch n_al[n_^ nin[ffs [h^ ch nb_ m_]ih^ ih_ j[lnc[ffs8 nb_ qioh^m b_[f_^ \s
m_]ih^[ls chn_hncih+

Pb_ [h[fsmcm i` fiha*n_lg_^ l_mofnm %`lig $ ni .- s_[lm& i` nb_ molac][f
nl_[ ng_hn mojjf_g_hn_^ \s ]ihm_lp[ncp_ nl_[ ng_hn mbiq_^ [ ]igjf_n_ b_[ f*
cha ch 5- j[nc_hnm+
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Kol n_]bhcko_ i` _r]cmcih i` e_fic^ m][lm ^_]l_[m_m nb_ lcme i` l_gcmmcihm
Ö h_cnb_l nb_ _r]cmcih hil monolcha i` nb_ qioh^ jl_m_hnm nl[og[ ni nb_
mollioh^cha b_[fnbs mech+ Pbom) ^[g[a_ ni nb_ ]ihh_]ncp_ ncmmo_ i` nb_ ^_lgcm
[h^ mo\m_ko_hn bsj_lnlijbc] aliqnb [l_ [pic^_^+

Bcaol_ .+ G_fic^ m][l [n nb_ h_]e l_acih [`n_l [ ]b_gc][f \olh) [& \_`il_ nl_[ng_hn)
\X 6 s_[lm [`n_l nb_ nl_[ ng_hn omcha _jc^_lg[f monol_m [h^ [ `l__ mech jf[mns

Oolac][f nl_[ ng_hn l_mofn_^ ch nb_ l_gcmmcih i` e_fic^ m][lm ch 1 j[nc_hnm
%1 +5" & ihfs+ Eh nb_m_ j[nc_hnm nb_ e_fic^ m][lm ^_p_fij_^ mjihn[h_iomfs
%0 j[nc_hnm& i` [`n_l \olhm %. j[nc_hn& +

Pb_m_ [l_ nb_ _r[gjf_m i` mo]]_mm`of nl_[ng_hn7 L[nc_hn P+) [a_^ /1)
[^gcnn_^ ch nb_ Cilecc N_m_[l]b Ehmncnon_ i` Pl[og[nifias [h^ Klnbij[_^c]m
ih =oaomn 6) .640+ @c[ahimcm7 e_fic^ m][lm i` nb_ lcabn h_]e l_acih+ Pb_ m][lm
^_p_fij_^ [m [ ]ihm_ko_h]_ i` ]b_gc][f \olhm ][om_^ \s mofjbolc] []c^ ih
Jip_g\_l /-) .64/+ Pb_ om_^ nl_[ ng_hn i` \olhm q[m ]ihm_lp[ncp_+ =`n_l
b_[fcha) jligch_hn mn[l*fce_ ^_hm_ m][lm %i` nb_ mct_ .1T4 ]g ch nb_ ]_hnl_&
`ilg_^ %Bca+ . [&+

Eh nb_ Ehmncnon_ [ ]ig\ch_^ mech jf[mns q[m j_l`ilg_^ ih =oaomn /1) .640+
Pb_ m][l q[m _r]cm_^ [h^ h[lliq %-+0 ]g& j_lcjb_l[ f mnlcjm i` cnm _jc^_lgcm
q_l_ f_`n ch mcno+ L_lcjb_l[f j[lnm i` nb_ qioh^ %l[sm i` nb_ mn[l& q_l_ ]fim_^
omcha nb_ [jjlircg[ncih i` nb_ g[lachm [h^ _jc^_lg[f monol_m+ Pb_ ]_hnl[f
j[l n i` nb_ qioh^ q[m ]ip_l_^ omcha `l__ mech al[` n %-+1 gg nbc]e& `lig
nb_ nbcab+ En q[m monol_^ ni nb_ _jc^_lg[f g[lachm omcha gihi`cf monol_m)
[h^ []]iggi^[n_^ mo]]_mm`offs+ Eh nb_ jimnij_l[ncp_ j_lci^ nb_ cll[^c[ncih
]iolm_ q[m [jjfc_^+ Pb_ nl_[ ng_hn q[m mo]]_mm`of) [m `ioh^ ih _r[gch[ncihm
qcnbch 6 s_[lm %Bca+ f \ & +

L[nc_hn ?+) [a_^ /2 s_[lm+ =^gcnn_^ chni Cilecc N_m_[l]b Ehmncnon_ i`
Pl[og[nifias [h^ Klnbij[_^c]m ih O_jn_g\_l /3) .640+ @c[ahimcm7 e_fic^ m][lm
i` nb_ f_`n [lg [h^ `il_[lg+ Pb_ jligch[ncha g[mmcp_ m][l %/2T4Ö6 ]g&
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Bcaol_ /+ G_fic^ m][l i` nb_ f_`n [lg [h^ `il_[lg [`n_l \olhm ][om_^ \s \icfcha q[n_l)
[& \_`il_ nl_[ng_hn) \&) ]& /+2 s_[lm [`n_l nl_[ ng_hn omcha [ ]ig\ch_^ mech jf[mns+

Pb_ `oh]ncih i` nb_ _f\iq dichn ]igjf_n_fs l_m nil_^
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i]]ojc_^ nb_ [hn_lig_^c[f [mj_]n i` nb_ [lg) nb_ _f\iq [h^ nb_ ojj_l j[ln i`
nb_ `il_[lg+ =^d[]_hn ni nb_ e_fic^ m][l [n nb_ _f\iq q[m [h of]_l %/ ]g
ch ^c[g_n_l& qcnb bsj_l_gc] _^_g[niom g[lachm+ Pb_ g[mmcp_ m][l fcgcn_^ nb_
gip_g_hn ch nb_ _f\iq ni 42 ^_al__m+

Bcaol_ 0+ N_gcmmcih i` nb_ e_fic^ m][l [n nb_ mbiof^_l dichn l_acih) [& \_`il_ n l _ [ n *
g_hn \& .- s_[lm [`n_l nb_ nl_[ ng_h n omcha [ `l__ mech jf[mns

Pqi s_[lm [ai nb_ j[nc_hn mo``_l_^ \olhm \s nb_ \icfcha q[n_l+ Pb_s q_l_
nl_[n_^ ]ihm_lp[ncp_fs+ Ajcnb_fc[fct[ncih i` nb_ qioh^ q[m `iffiq_^ \s nb_
^_p_fijg_hn i` nb_ g[mmcp_ m][lm %Bca+ / [&+ Kh K]ni\_l 1) .640 q_ j_l`ilg_^
[ ]ig\ch_^ mech jf[mns+ Pb_ m][l q[m _r]cm_^ _r]_jn nb_ -+0 ]g qc^_ mnlcjm
i` ^_n[]b_^ _jc^_lgcm [n cnm g[lachm+ Pb_ ojj_l j[l n i` nb_ qioh^ [n nb_
[lg [h^ cnm ^cmn[f j[ln [ n nb_ `il_[lg q_l_ monol_^ [`n_l nb_ [jjlircg[ncih
i` nb_ g[lachm+ Pb_ ]_hnl[f j[l n i` nb_ qioh^ %.5T6Ö4 ]gX q[m ]ip_l_^
omcha [ mech al[`n %-+2 gg nbc]e& `lig nb_ nbcab+ Pb_ al[` n q[m mo nol_^ ni
nb_ _jc^_lg[f g[lachm omcha gihi`cf monol_m+ Pb_ al[` n cgjf[hn_^ mo]]_mm*
`offs [h^ b_[f_^ \s jlcg[ls chn_hncih+ Eh nb_ jimnij_l[ncp_ j_lci^ nb_ c l *
l[^c[ncih qcnb >o]es l[sm q[m [jjfc_^+ Pb_ l_mofnm q_l_ ]b_]e_^ . [h^
/+2 s_[lm [`n_l nb_ mola_ls+ Pb_ qioh^ b_[f_^ [h^ `oh]ncih l_mnil_^ ]ig*
jf_n_fs %Bca+ / \) ]&+

N_gcmmcihm i` e_fic^ m][lm [l_ nb_ gimn ^c``c]ofn ni nl_[n+ =m [h _r[gjf_
q_ qcff ^_gihmnl[n_ nb_ `iffiqcha ][m_ bcmnils+ L[nc_hn @+) [a_^ .3) [^gcnn_^
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chni Cilecc N_m_l]b Ehmncnon_ i` Pl[og[nifias [h^ Klnbij[_^c]m ih Foh_ .6)
.635+ @c[ahimcm7 ] cl]o f[l e_fic^ m][l %5 ]g ch ^c[g_n_l& [n nb_ l_acih i` nb_
l cab n mbiof^_l dichn [h^ e_fic^ m][l %i` nb_ mct_ 4T5 ]g& [n nb_ l cab n h[n_m+
Pb_ m][lm jlid_]n_^ ]ihmc^_l[\fs ip_l nb_ mollioh^cha mech+

=h[gh_mcm7 Eh K]ni\_l .631 [`n_l chd_]ncih i` [ ^loa ch nb_ l_acih i`
nb_ lcabn mbiof^_l [ l[jc^fs aliqcha m][l i]]ol_^+ En q[m _r]cm_^ ch nb_ s_[l
i` cnm `ilg[ncih) [h^ cnm go]b f[la_l l_gcmmcih i]]ol_^ ch nb_ `iffiqcha s_[l+
=hinb_l _r]cmcih Ö ch]fo^cha nb_ b_[fnbs mollioh^cha mech Ö q[m j_l`ilg_^
[n [ l_acih[f bimjcn[f ch .6348 nb_ qioh^ q[m ]ip_l_^ \s [ `l__ mech al[`n n[e_h
`lig nb_ f[n_l[f [mj_]n i` nb_ h[n_m+ Pb_ al[` n []]igi^[n_^ ihfs j[lnc[ffs) [h^
e_fic^ m][lm ^_p_fij_^ \inb [n nb_ bimn [h^ ^ihil mcn_+

Qh^_l mo\_jc^_lg[f fi][f [h[_mnb_mc[ %-+2 " mifoncih i` hipi][ch_& q_
_r]cm_^ nb_ m][l [n nb_ l cab n afon_[f l_acih+ Pb_ qioh^ q[m ]ip_l_^ \s nqi
f_[p_m i` ^_n[]b_^ _jc^_lgcm omcha gihi`cf monol_m+ En b_[f_^ \s jlcg[ls ch*
n_hncih+ Pb_ mo]]_mm`of nl_[ ng_hn _h]iol[a_^ nb_ j[nc_h n ni [me `il nb_ n l_ [ n *
g_hn i` nb_ e_fic^ m][l ch nb_ mbiof^_l l_acih %Bca+ 0 [&+ Pb_ j[nc_h n q[m
ij_l[n_^ ih B_\lo[ls 1) .64-+ Pb_ ip[f e_fic^ m][l %5 ]g ch ^c[g_n_l& qcnb
[ ]_hnl[ f ^_jl_mmcih) `ilg_^ [n nb_ mech al[`n) q[m ^cmm_]n_^ oh^_l nb_ fi][f
[h[_mnb_mc[ qcnb -+2 " hipi][ch_+ Pb_ h[ lliq mnlcjm %0Ö1 gg& i` j_lcjb_l[ f
_jc^_lgcm i` nb_ m][l q_l_ f_`n ch mcno+ Pb_ ^_`_]n `ilg_^ \s nb_ _r]cmcih
q[m ]ip_l_^ omcha [ mech al[`n %-+1 gg nbc]e& i\n[ch_^ `lig nb_ f[ n_ l[ f [mj_]n
i` nb_ lcabn nbcab+ Pb_ al[`n q[m cgjf[hn_^ ni nb_ _jc^_lg[f g[lachm omcha
_jc^_lg[f gihi`cf monol_m+ Pb_ ^ihil mcn_ q[m ]ip_l_^ \s [ j_l`il[ n_^ jifs*
_nbsf_h_ n[j_+ Pb_ al[`n cgjf[hn_^ mo]]_mm`offs [h^ nb_ ^ihil mcn_ b_[f_^
qcnbion ch`f[gg[ncih+

Eh nb_ jimnij_l[ncp_ j_lci^ \inb nb_ l_acih i` _r]cm_^ m][l [h^ nb_
^ihil mcn_ q_l_ cll[^ c[ n_^ qcnb >o]es l[sm+ Pb_ nl_[ ng_hn q[m mo]]_mm`of+
Enm l_mofnm q_l_ ]b_]e_^ .) 2 [h^ .- s_[lm [`n_l nb_ ij_l[ncih %Bca+ 0 \&+

Pbom) nbcm ]igjf_r [jjli[]b ]ihmcmncha i` cll[^c[ncih) g[mm[a_ [h^ ichn*
g_hnm qcnb ]ilnc]ic^m ch ][m_m i` `f[n e_fic^ m][lm) [h^ i` molac][f _r]cmcih
ch ]ig\ch[ncih qcnb cll[^c[ncih ch ][m_m i` m][lm l_mcm n_h n ni ]ihm_lp[ncp_
nl_[ng_hn) _h[\f_m om ni nl_[ n mo]]_mm`offs gimn j[nc_hnm mo``_lcha `lig e_fic^
m][lm+

I+ @+

O Q I I = N U

Arj_lc_h]_ ch nb_ nl_[ ng_hn i` 04- j[nc_hnm mo``_lcha `lig e_fic^ m][lm
q[m a_h_l[fct_^+ = ]igjf_r nl_[ ng_hn ]ihmcmncha i` cll[^c[ncih qcnb >o]es
l[sm) g[mm[a_ [h^ ichng_hnm qcnb ]ilnc]ic^m) fc^[t_ [h^ b_j[lch cm l_]ig*
g_h^_^ `il `f[n e_fic^ m][lm+ Oolac][f _r]cmcih i` nb_ _ho]f_[ncih nsj_ qcnb
monolcha nb_ g[lachm i` h[lliq _jc^_lg[f mnlcjm i` nb_ m][l f_`n ch mcno cm
l_]igg_h^_^ `il mg[ff_l ]ihmc^_l[\fs jligch_hn e_fic^ m][lm+ Eh ][m_ i`
g[mmcp_ m][lm nb_ mech jf[mns mbiof^ \_ om_^ ch ]ig\ch[ncih qcnb cll[^c[ncih+
Pbcm mnl[n_as m_]ol_m mo]]_mm`of nl_[ ng_hn ch 62+/ " i` j[nc_hnm+
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NAOQIA
@V ecRZeV^V_e UVd TZTRecZTVd \n]`ZUVd

L [ e b i g i p ) O+ L+) > i f ] b [ e i p [ ) R+ L+) = e b m [ e b [ f c [h) A+ ?b+

H_ nl[p[cf l_mog_ ^_m _rj_lc_h]_m [p_] f_ nl[ cn_g_h n ^_m ]c][nlc]_m ]b_t 04-
g[f[^_m+ Mo[hn cf mâ[acn ^_ \[mm_m ]c][nlc]_m exfic^_m) f_m [o n_olm l_]igg_h^_hn oh
nl[ cn_g_hn ]igjf_r_ ]ihmcmn[hn _h cl l[^c[ ncih j[l f_ ^c[jbl[ag_ ^_ >o]e) g[mm[a_m
^_m ]c][nlc]_m) [jjfc][ncih ^_m ihao_hnm koc ]igjiln_h ]ilnc]i$c^_m) fc^[m_ _n bxj[lch_+
@_ b[on_m ]c][nlc]_m exfic^_m mihn _hf_px_m j[l oh nl[ cn_g_hn ]bclolac][f+ Ool f_m
\il^m ^_ j_ncn_m ]c][nlc]_m ih lxmöko_ oh_ \[h^_f_ nn_ xnlicn_ ^_ .âxjc^_lg_ _n _hmocn_
f[ jf[c_ _mn l_]iop_ln_ j[l f[ monol_ ^_ m_m \il^m+ @_m mol`[]_m jfom p[mn_m mihn
l_]iop_ln_m j[l oh_ jf[mnc_ ]on[hx_ _ n ]ihmx]oncp_g_hn cll[^cx_m j[l f_ ^c[jbl[ag_
^_ >o]e+ Hâ[jjfc][ncih ^_m gxnbi^_m ]c*^_mmom [ g_hx [or lxmo fn[ nm ]iolihhxm ^_
mo]]öm8 f_m ]c][nlc]_m ihn xnx _hf_px_m _h 62)/ j+ .-- ^_m ][m+

VQ O = I I A J B = O O Q J C
8ZV 6VYR_U]f_X g`_ ?V]`ZU_RcSV_

L [ e b i g i q ) O+ L+) > i f m ] b [ e i p [ ) R+ L+) = ] b m [ ] b [ f c [ h ) A+ ?b+

@c_ =l\_cn `[mmn ^c_ A l`[bloha_h gcn ^_l >_b[h^foha pih J[l\_h \_c 04- L[*
nc_hn_h tom[gg_h+ Eg B[ff hc_^lca_l G_fic^h[l\_h _gj`_bf_h ^c_ =onil_h _ch_ eig*
jf_r_ >_b[h^foha) \_mn_b_h^ [om _ch_l Ni_hna_h\_mnl[bfoha nc\_l _ch_ >o]esâm]b_
>f_h^_) I[mmc_l_h ^_l J[l\_h oh^ =hq_h^oha _ch_l O[f\_) ^c_ Gilnceic^_) Hc^[m_ oh^
D_j[lch _hnb[fn + Dib_ G_fic^h[l\_h \_m_cnca_h ^c_ =onil_h ]bclolacm]b+ =h ^_h
N[h^_lh ef_ch_l J[l\_h q_l^_h _ha_ D[onmnl_ c`_h [\a_higg_h oh^ jl[j[l c_ l n oh^
^c_ Soh^_ qcl^ p_lh[bn+ Climm_l_ Bf[]b_h q_l^_h ^ol]b D[onjf[mnce a_^_]en) oh n_ l
^[l[o``ifa_h^_l Ni_hna_h\_mnl[bfoha nc\_l _ch_ >o]esâm]b_ >f_h^_+ Icn Dcf`_ ^c_m_l
I_nbi^_h qol^_h G_fic^h[l\_h ch 62)/ " [ff_l B[ff_ _l`i fal_c]b \_m_cncan+

N A O Q I A J
HcReR^ZV_e` UV ]Rd TZTRecZTVd bfV]`ZUR]Vd

L [ d i g i p) O+ L+) > i f m b [ e i p [ ) R+ L+) = X m [ d [ .s [ h) A+ ?b+

Af nl[\[di l_mog_ f[m _rj_lc_h]c[m ^_f nl[ n[g c_hni ^_ f[m ]c][nlc]_m _h 04-
j[]c_hn_m+ Ah _f ][mi ^_ \[d[m ]c][nlc]_m ko_fic^[f_m) fim [onil_m l_]igc_h^[h oh
nl[ n[g c_hni ]igjf_di ]ihmcmn_hn_ ^_ f[ [jfc][]czh ^_ fim l[sim T [ nl[pxm ^_f ^c[*
`l[ag[ >oies) _f g[m[d_ ^_ f[m ]c][nlc]_m s f[ [jfc][]czh ^_ jig[^[m ko_ ]ihnc_h_h
]ilnc]ic^_m) fc^[t[ s b_j[lch[+ L[l[ _fcgch[l f[m [ fn[m ]c][nlc]_m ko_fic^[f_m) fim
[onil_m jli]_^_h [ chn_lp_h]czh kofl{lac][+ Ah fim bil^_m ^_ f[m ]c][nlc]_m j_ko_`c[m
m_ ^_mjl_h^_h _mnl_]b[m ncl c n[m ^_ _jc^_lgcm s dohnwh^im_ ]ih ]imnol[ m_ ]c_ll[
f[ b_lc^[+ Ooj_l`c]c_m gwm al[h^_m m_ ]o\l_h ]ih jfwmnc][ ^xlgc][ s fo_ai m_ _rjih_h
[ l[sim T [f oncfct[lm_ _f ^c[`l[ag[ ^_ >o]es+ ?ih _mnim gxni^im m_ fial† oh[ _fcgc*
h[ n cih _rcnim[ ^_ f[m ]c][nlc]_m ko_fic^[f_m _h _f 6/+/ " ^_ fim ][mim+

N A B A N A J ? A O

*' 6Zc[f\`g% A' @'% 6V][R\`gR% H' B'% 8^Z&

ecZ[VgR% ;' ='3 G_fic^ m][lm ^_p_fijcha ^o_
ni \olhm [h^ nb_cl ]ihh_]ncih qcnb `c\li*
g[nimcm+ Eh7 Lli\f_gm i` L[nbifias i`
>olhm+ Cilecc) Cileccâm JEEPK) .65-) j+ 32+

/+ 6`]TY`gZeZ_`gR% @' 5'% DRg]`gR% A' B'3
G_fic^ m][lm+ I+) I_^c]ch_) .644+

0+ 6cRefd% J' 8'3 Oolac][f n l_[ ng_h n i`
nb_lg[f \olhm+ Gcd_p) Cimg_^ct^[n QOON)
.630+
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1+ 8^ZecZ[VgR% J' G'3 Oolac][f nl_[ ng_hn
i` m][lm i` `[]_ [h^ h_]e ][om_^ \s
nb_lg[f [h^ ]b_gc][f \olhm+ I+) I_^c]ch_)
.622+

2+ ?RZ]Zde`g% 6' A'3 Oolac][f nl_[ ng_hn
i` e_fic^ m][lm [`n_l \olhm+ Eh7 Lli\f_gm
i` L[nbifias i` >olhm+ Cilecc) Cileccâm
JEEPK) .64-) j+ 1-2+

3+ AZTYV]d`_% B' A'3 O][lm i` nb_ mech
[`n_ l \olhm [h^ chdolc_m [h^ nb_cl n l _ [ n *
g_hn+ I+) ?_hnl[f Ehmncnon_ i` Limnal[^o[n_
I_^c][f Ono^c_m) .614+

4+ CSf\Y`gR% @' A'3 Pl_[ng_hn i` e_fic^
m][lm+ ?bclolacd[) .. 7 50) .616+

5+ GV]Vk_VgR% @' ;%3 G_fic^ m][lm [`n_l
\olhm+ =]n[ ?bcl+ jf[mn+) .5) / 7.--) .643+

6+ GV]Vk_VgR% *  ;'% >fUV_ZeT% J' J'%

;cZdTY\VgZeT% J' A' Ve R]'3 C_h_l[f j l ch *

]cjf_m i` ]ihm_lp[ncp_ nl_[ ng _h n i` e_*
fic^ m][lm [`n_l \olhm+ Eh7 Pb_ O_]ih^
B_^_l[ncp_ ?ih`_l_h]_ ih Lli\f_gm i`
@__j [h^ >li[^ >olhm+ I+) Rcm]bh_pmecdâm
Ehmncnon_ i` Oola_ls =IO QOON) .646)
j+ .32+

.-+ >Rg`cd\Z% G'3 Qm[a_ i` G_h[]iln ch
nl_[ ng_h n i` bsj_lnlijbc] m][lm [h^ e_*
fic^m+ =]n[ ?bcl+ jf[mn+ ) .2) 1 7 .56) .640+

..+ 7`_hRj% <'% ;Z]]VeV% F'% G^ZeY% >' K'%
:Z_U]Vj% 5'3 @c``_l_hnc[f ^c[ahimcm i` e_ *
fic^ [h^ bsj_lnlijbc] m][lm \s ncmmo_
]ofnol_ n_]bhcko_ qcnb hin_m ih nb_l[js
i` e_fic^m \s molac][f _r]cmcih [h^ ^_*
][^lih+ Lf[mn) l_]ihmnl+ Oola+) /2) / 7 ..4)
.63-+

./+ ARfcVc% ;'3 @[m G_fic^+ =l]b+ efch+
?bcl+) 0-6 7.1) .632+

@l+ O+ L+ L[]bigip) J[\_l_th[d[ cg+ V^[hip[ .5) Jccni) Ciles) 3-0.22) Q+O+O+N+

5__`f_TV^V_e

E J P A N J = P E K J = H I E ? N K O Q N C E ? = H O K ? E A P U
ila[hct_m

u >IB9 +_Uu1eY *21.3 Ü.1nb Pb_il_nc][f [h^ Ll[]nc][f ?iolm_ `il Ic]limola_lsá ) m n lo ] *
nol_^ ch nb_il_nc][f f_mcihm) n_f_pcm_^ ij_l[ncihm [h^ jl[]nc][f _r_l]cm_m ih f[\il[nils
[hcg[fm+

u >IB9 *)eYu*+eY *21.3 Ü0l^ Ooj_lcil Ic]limola_ls ?iolm_á ) ila[hct_^ ch 2 j[h_fm
%J_lp_ f_mcihm) Lf_rom f_mcihm) R[m]of[l gc]limola_ls [h^ `l__ `f[jm) N_cgjf[hn[*
ncihm) Icm]_ff[hs& q cnb nb_ `iffiqcha ao_mn mola_ihm7 >[o^_n F+) %>il^_[or*Bl[h]_&)
H_ Mo[ha ? %L[lcm*Bl[h]_&) Hfo]b =+ %>[l]_fih[*Oj[ch&) I[hen_fiq N+ %Pilihni*
?[h[^[&) Icff_mc D+ %Sc_h*=omnlc[&) Sii^ I+ %Ni]b_mn_l*QO=&+

Bil `ol nb_l ch`ilg[ncih7
F[_a_l ?blcmnc[h) I+@+
Oj_^[fc ?cpcfc) /2.-- >l_m]c[) En[fs
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N+ G i h c a i p w [ h ^ E+ L i h ^ ö f y *
ó _ e 7 FVT`_decfTeZ`_ [h^ FVYRSZ]ZeReZ`_

Z_ 6fc_ =_[fcZVd %=pc]_hog I_^c][f Ll_mm)
Ll[ao_) .650&+

Pb_ f[mn ^[sm i` nb_ f[mn s_[l m[q nb_
[jj_[l[h]_ ih nb_ \iie g[le_ n i` nb_
fiha [q[cn_^ \iie ih jli\f_gm i` mig[nc]
[h^ jms]bifiac][f l_b[\cfc n[ n cih ch nb_
\olh_^ \s @l+ N+ Gihcaipw) D_[^ Oola_ih)
[h^ =m+ Lli`+ @l+ E+ Lih^öfyó_e) l_mc^_hn
jms]bifiacmn) \inb `lig nb_ Ll[ao_ \olhm
ohcn i` nb_ @_j[lng_hn i` Lf[mnc] Oola_ls)
?b[lf_m Qhcp_lmcns I_^c][f B[]ofns i` Ds*
ac_h_ %b_[^ Lli`+ I+ Bwl[) I+ @+) @lO]+&+

Eh bcm qil^ i` chnli^o]ncih) Lli`+ Bwl[
jichnm ion nb[ n nb_ \iie i``_lm [h ch n_ l_m n*
cha pc_q i` nb_ h__^m [h^ jin_hnc[fcnc_m i`
nb_ ]igjl_b_hmcp_ nl_[ ng_hn i` \olhm+
E mbiof^ fce_ ni [^^ ni nbim_ `cnn cha qil^m
\s mnl_mmcha nb_ `[]n nb[ n nb_ \iie cm) ch *
^__^) kocn_ ohcko_ [giha nbim_ i` iol
mj_]c[fcmn fc n_ l[ nol_ [h^ nb[ n cn b[m fiha
\__h gcmmcha \s iol molac][f [h^ g_^c][f
jli`_mmcihm+ Qhcko_ hin ihfs \_][om_ i`
nb_ a_h_l[f m][l]cns i` qilem ^_[fcha qcnb
jli\f_gm i` \olh nl_[ng_hn) \on g[chfs
\_][om_ i` nb_ ]ih]_jno[f ohcih i` mig[*
nc]m [h^ jms]bifias+ En mbiof^ \_ hin_^)
nbioab) nb[ n [fl_[^s ch nb_ j[mn @l+ Gihc*
aipw ch`ilg_^ nb_ g_^c][f jo\fc] i` b_l
_rj_lc_h]_ ch b_ l jl_pciom qile ^_[fcha
qcnb nb_ jli\f_gm i` m_p_l_ \olhm) [f\_cn
[ fcgcn_^ m_f_]ncih i` jli\f_gm+ Eh ]ih*
nl[mn) nb_ jl_m_hn \iie ]ip_lm nb_ qbif_
l[ha_ i` nb_ jli\f_g ch ]ig\ch[ncih qcnb
[ jms]bifiacmnâm _rj_lc_h]_+ Kh [ nin[f i`
/44 j[a_m i` nb_ n_rn [h^ _r]_ff_hn \f[]e*
[h^*qbcn_ jbinial[jbm %/60&) .6 n[\f_m
[h^ ^c[al[gm) nb_ [onbilm jl_m_hn [ q_ff*

\[f[h]_^ [h[fsmcm i` nb_ jli\f_gm chpifp_^
ch nb_ nl_[ ng _h n i` \olhm Ö l[hacha `lig
_jc^_gcifias) ila[hct[ncih) oj ni nb_ nb _ *
l[js jlij_l [h^ mo\m_ko_hn l_b[\cfcn[ncih)
q cnbion `ila_nncha ni [h[fst_ nb_ ][om_m
[h^ ]cl]ogmn[h]_m i` `[cfol_m+

>inb [onbilm jli]__^ `lig nb_cl _r*
n_hmcp_) ^_][^_m if^ _rj_lc_h]_ i` \olh
nl_[ ng_h n [n nb_ >olhm Qhcn i` nb_ @_j[ln*
g_hn i` Lf[mnc] Oola_ls) Ll[ao_) nbom acp*
cha [ l_`f_]ncih i` nb_ _rj_lc_h]_ i` [
qbif_ hog\_l i` jf[mnc] mola_ihm \_achh*
cha qcnb =][^_gc]c[h Bl[hncë_e >olc[h
bcgm_f`) nb_ `ioh^_l i` ?t_]bimfip[e jf[m*
nc] mola_ls ch a_h_l[ f [h^ \olhm nl_[ ng_hn
ch j[lnc]of[l+

Eh b_ l ]b[jn_ l ih _jc^_gcifias [h^
ila[hct[ncih) nb_ [onbil_mm l_`_lm mif_fs
ni nb_ Ll[ao_ \olhm ohcn) qbc]b cm) gil_
il f_mm) [ ^_nl[]ncih `lig nb_ p[fo_ i` nb_
\iie [m cn qiof^ ]_ln[ chfs b[p_ \__h [j*
jlijlc[n_ ni g_hncih [fmi nb_ ihfs ih_
s_[l sioha_l \olhm ^_j[lng_hn ch Kmnl[p[)
il [fmi ch Pùch_] [h^) [`n_l [ff) ch >lhi)
nii8 hin ni g_hncih nb_ `[]n nb[ n nb_ bcmnils
i` \olhm nl_[ ng _h n ch Ofip[ec[ cm hin l_ *
`_ll_^ ni [n [ff+ Eh nb_ ]b[jn_l ih ila[hct*
[ncih) [ ]igjl_b_hmc\fs [h^ p_ls chm nlo]*
ncp_fs ]ih]_cp_^ ih_) q_ gcmm g_nbi^ifi*
ac][f aoc^_fch_m cmmo_^ \s nb_ moj_lcil
\i^s mo]b [m nbim_ jon ion \s nb_ Ofip[e
Ichcmnls i` D_[fnb+ Scnbion mo]b aoc^_*
fch_m) [hs ]ih]_hnl[ n_^ nb_l[js cm lof_^
ion+

Pb_ g[ch [mm_n i` nb_ \iie cm ch nb_
q_[fnb i` ch`ilg[ncih ih molac][f l_]ih*
mnlo]ncih ch \olhm) l[hacha `lig jl_p_h*
ncih) m][l ]ill_]ncih oj ni nb_ l_]ihm nlo]*
ncih i` mj_]c[f l_acihm+ Pb_ g[mm i` g[*
n_l c[ f [h^ n_rn g[e_m oj [ ]igj[]n [h^
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q_ff ^i]og_hn_^ qbif_ qcnb mj_]c[f l_ *
a[l^ ni nb_ \[mc] jlch]cjf_m i` jf[mnc]
mola_ls) mojjf_g_hn_^ \s _[ms*ni*molp_s
^c[al[gm [h^ qcnb ^o_ _gjb[mcm ih [ff
nb_ l_ f_p[hn [mj_]nm i` _mm_hnc[f cgjiln*
[h]_ `il nb_ mj_]c[fns+ Enqiof^) ch iol
ijchcih) b[p_ \__h ni nb_ \_h_`cn i`nb_
\iie c` nb_ [onbil_mm b[^ b[^ gil_ j[a_m
[h^ ijncihm `il ]ifiol l_jli^o]ncihm [n
b_ l ^cmjim[f+ = \lc_` ]b[j n_ l ih nb_ l_ *
]ihmnlo]ncih i` l[^c[ncih chdolc_m \lcham
ion nb_ jcn`[ffm i` jf[mnc] mola_ls qcnb
l_`_l_h]_m ni \inb nb_ jlch]cjf_m [h^ ji*
n_hnc[fcnc_m+ Pb_l_ cm [fmi [ aii^ g_[mol_
i` ch`ilg[ncih ih mj_]c`c] chmnlog_hn[ncih)
[jj[l[ nom_m [h^ ^_pc]_m h_]_mm[ls `il nb_
j_l`_]n nl_[ ng_h n i` \olhm+

Eh a_h_l[f ) cn ][h \_ m[c^ nb [ n nb_
[giohn aii^ [^pc]_) mj_]c[f nl c]em [h^
ncjm) q_ff*`ioh^_^ ^cl_]ncihm [h^ [ q_[fnb
i` p[fo[\f_ _rj_lc_h]_ qcff \_ al_[nfs [j *
jl_]c[n_^ \s [hsih_ chn_l_mn_^ ch l_]ih*
mnlo]ncp_ mola_ls ch a_h_l[ f [h^ \olhm
ch j[lnc]of[l+

=h _hncl_fs h_q [h^) ch iol pc_q) _r*
nl_g_fs cgjiln[h n _f_g_hn i` nb_ \iie cm
nb_ jms]bifias ]b[jn_ l qb_l_ ih 22 i`
nb_ nin[f i` /44 j[a_m [ nlo_ _rj_ln ch nb_
`c_f^ [h[fst_m nb_ ]ihh_]ncih \_nq__h mi*
g[nc] `ch^cham [h^ nb_cl jms]bifiac][f l_ m *
jihm_m) nb_ cl `__^\[]e) ni nb_ jli]_mm i`
b_[fcha [h^ m][l `ilg[ncih) [h^) _p_h*

no[ffs) nb_ l_f[ncihmbcjm \_nq__h mig[nc]
[h^ jms]bifiac][f l_b[\cfc n[ n cih+ @l+ Lih*
^_fc]_eâm []]iohn cm _[ms ni oh^_lmn[h^)
jl_]cm_ [h^ chmnlo]ncp_) [h^ mol_ ni \_
q_f]ig_^ \s [hsih_ chn_l_mn_^ ch nb_ l_ *
b[\cfcn[ncih i` [ff g [hh_l i` nl[og[ [h^
jimn*\olh ]ih^cncihm+ Pb_ ^_^o]ncihm [l_
_rnl_g_fs cgjiln[hn) [h^ ehiqf_^a_ i`
nb_g [giha nb_ g_^c][f jli`_mmcih cm nlofs
chp[fo[\f_+

>s q[s i` ]ih]fomcih) E ][h l_]igg_h^
nb_ \iie oh^_l l_pc_q ni [hisih_ ch n_ *
l_mn_^ ch l_]ihmnlo]ncp_ mola_ls) [h^ mncff
gil_ ni [ff nbim_ []no[ffs mj_]c[fctcha ch
l_]ihmnlo]ncih [h^ l_b[\cfc n[ n cih ch il^_l
ni [ffiq nb_ pc]ncgm ni l_ no lh ni mi]c[f
fc`_ [h^ nb_ qilecha jli]_mm [`n_l nb_s
b[p_ mo``_l_^ \olhm+ E l_a[l^ nb_ \iie [m
[h cgjiln[hn ]ihnlc\oncih ni a_h_l[ f n l [ ch *
cha n_rn\iiem) [m q_ff [m ni jf[mnc] mola_ls
l_`_l_h]_ \iiem [h^ ni fc n_ l[ nol_ `il nb_
a_h_l[ f g_^c][f jo\fc]+ =ff nbcm cm j[ l n c *
]of[lfs l_ f_p[hn ch pc_q i` nb_ gofnc*
^cm]cjfch[ls h[ no l_ i` \olhm nl_[ ng_hn+ Kol
]ihal[no f[ncihm ih nb_cl qcm_ ]bic]_ cm
[fmi ^o_ ni nb_ =pc]_hog I_^c][f Ll_;8Y
%_r]_jn `il nb_ ni n[f [\m_h]_ i` ]ifiol
jbinial[jbm&+

=m+ Lli`+ @l+ K+ Ocgei)
>olhm Pl_[ng_hn ?_hnl_)

-1- -- Giëc]_*ê[][)
?t_]bimfip[ec[
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HYV A`de GZX_ZWZTR_e 5UgR_TV Z_ 5Sd`cSRS]V h`f_U 7]`dfcV
dZ_TV @ZdeVc'

5 cVg`]feZ`_Rcj _Vh dj_eYVeZT RSd`cSRS]V dfefcV ^ReVcZR]
YRd SVV_ ]Rf_TYVU Sj 9H<=7CB @eU' HYZd f_ZbfV dfefcV% D8G$
"D`]jUZ`iR_`_V# ac`gZUVd eYV h`f_U hZeY dZX_ZWZTR_e]j ]`_XVc
dfaa`ce UfcZ_X eYV YVR]Z_X aVcZ`U Rd Ze cVeRZ_d Zed a`de&`aVcReZgV
decV_XeY eh ZTV Rd ]`_X Rd R_j `eYVc RSd`cSRS]V dfefcV'

HYVcV RcV ^R_j dfcXZTR] dZefReZ`_d hYVcV d`^V bfVdeZ`_ ^RP
ViZde Rd e` eYV RUVbfRTj `W h`f_U dfaa`ce ac`gZUVU Sj
RSd`cSRS]V dfefcVd' D8G "D`]jUZ`iR_`_V# dfefcVd _`h ac`gZUV R_
R_dhVc Sj VieV_UZ_X eYV aVcZ`U `W dfaa`ce R_U eYVcVSj Z_TcVRdZ_X
eYV ^RcXZ_ `W dRWVej' =_ RUUZeZ`_% eYZd _Vh RSd`cSRS]V ^Rj SV
T`_dZUVcVU W`c fdV Z_ d`^V dZefReZ`_d hYVcV acVgZ`fd]j R
aVc^R_V_e _`_&RSd`cSRS]V ^ReVcZR] YRU SVV_ fdVU'

HYV `eYVc ^R[`c WVRefcV `W D8G "D`]jUZ`iR_`_V# dfefcVd Zd
eYRe Ze Zd eYV WZcde ACBC:=@5A9BHdj_eYVeZT RSd`cSRS]V' Gj_eYVeZT
RSd`cSRS]Vd hVcV WZcde UVgV]`aVU d`^V eV_ jVRcd RX` R_U XRZ_VU
hZUV RTTVaeR_TV SVTRfdV `W eYV YZXY eV_dZ]V decV_XeY R_U ^Z_Z^R]
eZddfV cVRTeZ`_ eYVj TRfdV hYV_ Z^a]R_eVU Z_ eYV S`Uj' C_]j
ScRZUVU ^f]eZWZ]R^V_e gVcdZ`_d hVcV RgRZ]RS]V R_U eYV d^``eY
^`_`WZ]R^V_e decfTefcV `W D8G "D`]jUZ`iR_`_V# dfefcVd hZ]] SV
hV]T`^VU Sj ^R_j dfcXV`_d% aRceZTf]Rc]j hYVcV ]V_XeYd `W eYV
dfefcV YRgV e` SV UcRh_ eYc`fXY UV]ZTReV eZddfV' HYV d`We a]ZRS]V
_RefcV ` W D8G "D`]jUZ`iR_`_V# WfceYVc V_YR_TVd eYV ViTV]]V_e
YR_U]Z_X R_U \_`eeZ_X ac`aVceZVd'

D8G "D`]jUZ`iR_`_V# A`_`WZ]R^V_e Gj_eYVeZT GfefcV Zd R
ScVR\eYc`fXY Z_ h`f_U T]`dfcV eVTY_`]`Xj R_U Ze hZ]] f_U`fSeVU]j
TRfdV ^R_j dfcXV`_d e` cVRddVdd dfefcV dV]VTeZ`_ Z_ ^R_j dfcXZTR]
dZefReZ`_d' HYV _Vh ac`UfTed RcV RgRZ]RS]V Z_ deVcZ]V acVdV_eReZ`_d
ReeRTYVU e` R hZUV cR_XV `W dfcXZTR] _VVU]Vd'

Bil `o l nb_l ch`ilg[ncih jf_[m_ ]ihn[]n iol [a_h]s
ñPG*I=@A E J+ + + %LQ>HE?EPU&) Ginilmew .3) .1- -1 Ll[b[ 1*L[helw]) ?VA?DKOHKR=GE=
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