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Bil_cah chp_mnilm [l_ a_h_l[ffs _r_gjn `lig Q+O+
n[r[ncih ih nb_ ^cmjimcncih i` chn_l_mnm ch Q+O+
]iljil[ncihm+ Pb_s [l_ mo\d_]n ni Q+O+ n[r[ncih ih
a[chm `lig nbim_ ^cmjimcncihm ihfs c` nb_ a[chm [l_
_``_]ncp_fs ]ihh_]n_^ qcnb [ Q+O+ nl[^_ il \omch_mm+.

Diq_p_l) oh^_l nb_ Bil_cah Ehp_mng_hn ch N_[f
Llij_lns P[r =]n i` .65-) a[chm `lig nb_ ^cmjimcncih
i` chn_l_mnm ch Q+O+ l_[f jlij_lns bif^cha ]iljil[*
ncihm 'QONLD?m( [l_ nl_[n_^ M_ UR nb_s [l_ _``_]ncp_fs

]ihh_]n_^ qcnb [ Q+O+ nl[^_ il \omch_mm) nb_l_\s
mo\d_]ncha nb_g ni Q+O+ n[r [n al[^o[n_^ ch]ig_ n[r
l[n_m+/

>_`il_ nb_ _h[]ng_hn i` BENLP=) `il_cah chp_m*
nilm q_l_ hin mo\d_]n ni Q+O+ n[r[ncih ih nb_ ^cmji*
mcncih i` Q+O+ l_[f jlij_lns \_][om_ nb_ a[chm q_l_
a_h_l[ffs hin _``_]ncp_fs ]ihh_]n_^ qcnb [ Q+O+ nl[^_
il \omch_mm+0 = mn[n_^ jifc]s ai[f i` BENLP= q[m ni
_mn[\fcmb _ko[f nl_[ng_hn i` ^ig_mnc] [h^ `il_cah
chp_mnilm ^cmjimcha i` chn_l_mnm ch Q+O+ l_[f jlij_lns)
\s _hmolcha nb[n `il_cah chp_mnilm qiof^ \_ mo\d_]n
ni n[r[ncih ih nb[n ^cmjimcncih domn fce_ nb_cl ^ig_m*
nc] ]iohn_lj[lnm+1 Qh^_l BENLP=) [h^ mj_]c`c][ffs
m_]ncih 564) a[ch il fimm `lig nb_ ^cmjimcncih i` [
vvQ+O+ l_[f jlij_lns chn_l_mnww 'QONLE( cm nl_[n_^ [m
_``_]ncp_fs ]ihh_]n_^ qcnb [ Q+O+ nl[^_ il \omch_mm
[h^ mo\d_]n ni Q+O+ n[r 'l_a[l^f_mm i` qb_nb_l nb_
`il_cah j_lmih qiof^ inb_lqcm_ \_ ]ihmc^_l_^ ni \_
]ih^o]ncha [ Q+O+ nl[^_ il \omch_mm(+2 O_]ncih 564
^_`ch_m [ QONLE ni ch]fo^_ chn_l_mnm ch QONLD?m+3

?ihm_ko_hnfs) nb_ m[f_ i` mni]e i` [ ]iljil[ncih \s [
`il_cah mb[l_bif^_l) nbioab a_h_l[ffs hin mo\d_]n ni
Q+O+ n[r) cm n[r_^ oh^_l BENLP= c` nb[n ]iljil[ncih cm
nl_[n_^ [m [ QONLD?+ Qh^_l m_]ncih .112) ch nb_
][m_ i` [ ^cmjimcncih i` [ QONLE \s [ `il_cah j_lmih)
nb_ nl[hm`_l__ cm l_kocl_^ ni qcnbbif^ [n [ l[n_ i` .-
j_l]_hn i` nb_ [giohn l_[fct_^)4 [h^ QONLD?m [l_
[fmi l_kocl_^ ni qcnbbif^ [n [ l[n_ i` .- j_l]_hn ih
mig_ ^cmnlc\oncihm g[^_ ni `il_cah mb[l_bif^_lm+5

6( <R[R_NY JHGE=7 HaNab` IR`a

O_]ncih 564']( [h^ nb_ ]ill_mjih^cha Pl_[mols
l_aof[ncihm ^_`ch_ [ QONLE ni ch]fo^_ [h chn_l_mn ch
l_[f jlij_lns fi][n_^ ch nb_ Qhcn_^ On[n_m il nb_

O_]ncihm 54.'\( [h^ 55.'[(+

O_]ncihm 54.'\( [h^ 55/+
FQQ @_j[lng_hn i` nb_ Pl_[mols) vvP[r[ncih i` Bil_cah Ehp_mn*

g_hn ch Q+O+ N_[f Amn[n_)ww I[s 5) .646) [n 0-*0.+
Och]_ cnm _h[]ng_hn) nb_l_ b[p_ \__h [ hog\_l i` [nn_gjnm [n

BENLP= l_`ilg+ Pb_ ilcach[f [onbil i` nb_ \cff nb[n _h[]n_^
BENLP=) O_h+ I[f]ifg S[ffij) f[n_l mioabn ni l_j_[f BENLP=+
Pb_ O_h[n_ j[mm_^ [ `off l_j_[f ^olcha nb_ ^_\[n_ ip_l n[r
l_`ilg ch .653) \on cn q[m f[n_l ^lijj_^ ^olcha ]ih`_l_h]_
h_ainc[ncihm+ Iil_ l_]_hnfs) ch /-.- nb_ Diom_ j[mm_^ D+N+ 26-.)
[ \cff ]ihn[chcha [ hog\_l i` mcahc`c][hn BENLP= l_`ilg jlipc*
mcihm) ih [ 1-/*.. pin_+

O_]ncih 564'[('.(+
O_]ncih 564']('.('=('cc(+
O_]ncih .112'[(+
O_]ncih .112'_('0(+

=fc]c[ >_s_l cm [h [mmi]c[n_ [h^ Rc]nil Diff_h^_l
cm [ j[lnh_l ch nb_ ?bc][ai [h^ J_q Uile i``c]_m)
l_mj_]ncp_fs) i` Oe[^^_h) =ljm) Of[n_) I_[ab_l &
Bfig HHL+

Bil_cah chp_mnilm `[]_ [ p[lc_ns i` ]b[ff_hacha
^_]cmcihm qb_h chp_mncha ch ]iljil[ncihm ch nb_
Qhcn_^ On[n_m) [h^ nb_ n[r nl_[ng_hn i` nb_ chp_mn*
g_hnm i`n_h jf[sm [ mcahc`c][hn lif_ ch g[echa nbim_
^_]cmcihm+ =giha nbim_ n[r ]ihmc^_l[ncihm) hi
mchaf_ ^_n_lgch[ncih g[s \_ [m cgjiln[hn ni `il*
_cah chp_mnilm [m qb_nb_l [ ]iljil[ncih cm nl_[n_^ [m
[ Q+O+ l_[f jlij_lns bif^cha ]iljil[ncih 'QON*
LD?(+ Pb_l_`il_) g[echa [h []]ol[n_ ^_n_lgch[*
ncih i` QONLD? mn[nom cm ]lcnc][f `il \inb `il_cah_lm
]ihmc^_lcha chp_mncha ch nb_ Qhcn_^ On[n_m [h^ `il
Q+O+ ]iljil[ncihm m__echa ni [nnl[]n `il_cah chp_mn*
g_hn+

Eh nbcm [lnc]f_) >_s_l [h^ Diff_h^_l jlipc^_ [h
ip_lpc_q i` nb_ n_mnm om_^ ni ^_n_lgch_ QONLD?
mn[nom [h^ ^cm]omm mig_ i` nb_ gil_ ^c``c]ofn f_a[f
]ihmc^_l[ncihm chpifp_^ ch g[echa nb[n ^_n_lgch[*
ncih+

Pb_ [onbilm qcmb ni nb[he @[pc^ H_ps) @[pc^
Lifmn_l) [h^ Fibh N[scm `il nb_cl chp[fo[\f_ [mmcm*
n[h]_ [h^ chmcabnm ch nb_ jl_j[l[ncih i` nbcm [lnc]f_+

?ijslcabn /-.2 =fc]c[ >_s_l [h^
Rc]nil Diff_h^_l+

=ff lcabnm l_m_lp_^+
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Rclach Emf[h^m)6 il [h chn_l_mn 'inb_l nb[h [h chn_l_mn
mif_fs [m [ ]l_^cnil( ch [hs ^ig_mnc] ]iljil[ncih
ohf_mm nb_ n[rj[s_l _mn[\fcmb_m nb[n nb_ ]iljil[ncih
q[m h_p_l [ QONLD? ^olcha nb_ mbiln_l i` _cnb_l
nb_ j_lci^ [`n_l Foh_ .5) .65-) ^olcha qbc]b nb_
n[rj[s_l b_f^ nb_ chn_l_mn il nb_ `cp_*s_[l j_lci^
_h^cha ih nb_ ^[n_ i` ^cmjimcncih i` nb_ chn_l_mn+ Pb_
mbiln_l i` nbim_ ncg_ j_lci^m cm ehiqh [m nb_ n_mncha
j_lci^+.- O_]ncih 564']( ]ihn[chm cgjiln[hn _r]_j*
ncihm qb_l_\s chn_l_mnm ch ^ig_mnc] ]iljil[ncihm
qcff hin \_ nl_[n_^ [m QONLEm+ Bclmn) c` [ ]f[mm i` mni]e
i` [ ]iljil[ncih cm l_aof[lfs nl[^_^ ih [h _mn[\*
fcmb_^ m_]olcnc_m g[le_n) mni]e i` nb[n ]f[mm cm hin
nl_[n_^ [m [ QONLE ohf_mm [ j_lmih) [n mig_ jichn
^olcha nb_ n_mncha j_lci^ ^_m]lc\_^ [\ip_) []no[ffs
il ]ihmnlo]ncp_fs b_f^ gil_ nb[h 2 j_l]_hn i` nb[n
]f[mm i` mni]e+.. O_]ih^) oh^_l nb_ mi*][ff_^ ]f_[hm*
cha lof_) [h chn_l_mn ch [ ^ig_mnc] ]iljil[ncih ^i_m
hin ]ihmncnon_ [ QONLE c`) [m i` nb_ ^[n_ nb_ chn_l_mn
cm ^cmjim_^ i`) nb[n ]iljil[ncih ^c^ hin bif^ [hs
QONLEm [h^ [ff i` nb_ QONLEm b_f^ \s nb[n ]iljil[*
ncih [n [hs ncg_ ^olcha nb_ n_mncha j_lci^ ^_m]lc\_^
[\ip_ q_l_ ^cmjim_^ i` ch nl[hm[]ncihm ch qbc]b nb_
`off [giohn i` nb_ a[ch q[m l_]iahct_^ il ]_[m_^ ni
\_ QONLEm oh^_l nb_ ]f_[hmcha lof_+./ O_]ncih 564'b(
jlipc^_m [ nbcl^ cgjiln[hn _r]_jncih) oh^_l qbc]b
chn_l_mnm ch [ vv^ig_mnc][ffs ]ihnliff_^ ko[fc`c_^
chp_mng_hn _hncnsww 'MEA( [l_ hin nl_[n_^ [m
QONLEm+.0 = MEA cm ^_`ch_^ [m [ l_[f _mn[n_ chp_mn*
g_hn nlomn il) \_`il_ F[ho[ls .) /-.1) [ l_aof[n_^
chp_mng_hn ]igj[hs g__ncha mj_]c`c] l_kocl_*
g_hnm+.1 = MEA cm ^ig_mnc][ffs ]ihnliff_^ c` f_mm
nb[h 2- j_l]_hn i` nb_ `[cl g[le_n p[fo_ i` nb_
ionmn[h^cha mni]e q[m ^cl_]nfs il ch^cl_]nfs b_f^ \s
`il_cah j_lmihm ^olcha nb_ mbiln_mn i`7 '.( nb_
`cp_*s_[l j_lci^ _h^cha ih nb_ [jjfc][\f_ ^_n_lgc*
h[ncih ^[n_8 '/( nb_ j_lci^ mch]_ Foh_ .5) .65-8 il '0(
nb_ j_lci^ ^olcha qbc]b nb_ MEA _rcmn_^+.2 Eh jl[]*
nc]_ cn cm mig_ncg_m ^c``c]ofn ni ^_n_lgch_ c` [ MEA cm
^ig_mnc][ffs ]ihnliff_^ \_][om_ MEAm `l_ko_hnfs

f[]e ch`ilg[ncih [\ion nb_ c^_hncns i` [hs i` nb_cl
mb[l_bif^_lm bif^cha [ f_mm nb[h 2 j_l]_hn chn_l_mn+
Pb_l_ cm [fmi oh]_ln[chns l_a[l^cha qb_h [ MEA) nb_
chn_l_mnm i` qbc]b [l_ b_f^ \s [hinb_l MEA) g[s
ko[fc`s [m ^ig_mnc][ffs ]ihnliff_^+

O_]ncih 564']('/( ^_`ch_m [ QONLD? [m [hs ]il*
jil[ncih c` nb_ `[cl g[le_n p[fo_ i` cnm QONLEm
_ko[fm il _r]__^m 2- j_l]_hn i` nb_ BIR i` cnm
QONLEm) jfom cnm chn_l_mnm ch l_[f jlij_lns fi][n_^
ionmc^_ nb_ Qhcn_^ On[n_m) jfom [hs inb_l i` cnm
[mm_nm nb[n [l_ om_^ il b_f^ `il om_ ch [ nl[^_ il
\omch_mm 'Pl[^_ il >omch_mm =mm_nm(+.3 Eh inb_l
qil^m) [ ]iljil[ncih cm [ QONLD? c`7

$&, G+)('%H
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$&, G+)('% D 1790326 90-5 897809<? D *9-/0 79 #=;360;; ";;0<;H
FI

N_a+ m_]ncih .+564*.']('.( ^_`ch_m [ QONLE [m '.(
[h chn_l_mn vvch l_[f jlij_lnsww il '/( [h chn_l_mn ch [
QONLD? nb[n cm vvinb_l nb[h mif_fs [m [ ]l_^cnil+ww.4

N_a+ m_]ncih .+564*.'\( jlipc^_m `il nbl__ ][n_ailc_m
i` l_[f jlij_lns7 '.( f[h^ [h^ ohm_p_l_^ h[nol[f
jli^o]nm i` nb_ f[h^) '/( cgjlip_g_hnm 'qbc]b [l_
^_`ch_^ ni ch]fo^_ \ocf^cham) chb_l_hnfs j_lg[h_hn
mnlo]nol_m) [h^ nb_ mnlo]nol[f ]igjih_hnm i` _cnb_l()
[h^ '0( n[hac\f_ j_lmih[f jlij_lns [mmi]c[n_^ qcnb
nb_ om_ i` l_[f jlij_lns 'mo]b [m gchcha _kocjg_hn
[h^ `[lgcha _kocjg_hn(+.5 N_a+ m_]ncih .+564*
.'^('/( jlipc^_m nb[n7

[h chn_l_mn ch l_[f jlij_lns inb_l nb[h [h
chn_l_mn mif_fs [m [ ]l_^cnil ch]fo^_m [ `__
iqh_lmbcj) ]i*iqh_lmbcj) il f_[m_bif^ chn_l*
_mn ch l_[f jlij_lns) [ ncg_ mb[lcha chn_l_mn ch
l_[f jlij_lns) [h^ [ fc`_ _mn[n_) l_g[ch^_l) il
l_p_lmcih[ls chn_l_mn ch mo]b jlij_lns+ Pb_
n_lg [fmi ch]fo^_m [hs ^cl_]n il ch^cl_]n lcabn
ni mb[l_ ch nb_ [jjl_]c[ncih ch nb_ p[fo_) il ch
nb_ alimm il h_n jli]__^m il jli`cnm a_h_l[n_^
\s) nb_ l_[f jlij_lns+.6

Bil [h chn_l_mn ch l_[f jlij_lns ni \_ nl_[n_^ [m [
QONLE `il joljim_m i` nb_ QONLD? ^_n_lgch[ncih)
nb_ jlij_lns gomn \_ fi][n_^ ch nb_ Qhcn_^ On[n_m il
nb_ Rclach Emf[h^m x inb_lqcm_ cn qcff \_ nl_[n_^ [m
`il_cah l_[f jlij_lns+/- Eh ]ihnl[mn) qbcf_ ihfs [ Q+O+
]iljil[ncih ][h \_ [ QONLD?) nb_ ^cmjimcncih i`
qbc]b cm mo\d_]n ni BENLP= n[r)/. nb_ l_aof[ncihm
jlipc^_ nb[n [h chn_l_mn ch [ `il_cah ]iljil[ncih
qbim_ bif^cham ko[fc`s cn `il QONLD? mn[nom qcff
\_ nl_[n_^ [m [ QONLE ch ^_n_lgchcha qb_nb_l
MZ[`TQ^ ]iljil[ncih bif^cha cnm mni]e cm cnm_f` [

O_]ncih 564']('.('=('c(+
O_]ncih 564']('.('=('cc( [h^ l_a+ m_]ncih .+564*.']('.(+ FQQ

MX_[ @[pc^ B+ H_ps) vvJihl_]iahcncih Pl[hm[]ncihm Ehpifpcha
BENLP= ?igj[hc_m)ww GMd A[`Q_) Foh_ /) /--5) j+ 600+

O_]ncih 564']('0( [h^ l_a+ m_]ncih .+564*/'\('.(+
O_]ncih 564']('.('>( [h^ l_a+ m_]ncihm .+564*.']('/('cc( [h^

.+564*/'`('/(+ Iimn jl[]ncncih_lm ^i hin \_fc_p_ nb_ ]f_[hmcha lof_
qiof^ [jjfs ni [ l_[f _mn[n_ chp_mng_hn nlomn il l_aof[n_^
chp_mng_hn ]igj[hs+

O_]ncih 564'b('/(+ Bolnb_l) ^cmnlc\oncihm \s [ MEA `il [ ]f[mm
i` mni]e nb[n cm l_aof[lfs nl[^_^ ih [h _mn[\fcmb_^ m_]olcnc_m
g[le_n fi][n_^ ch nb_ Q+O+ [l_ hin nl_[n_^ [m a[ch `lig nb_ m[f_
il _r]b[ha_ i` [ QONLE) _r]_jn qb_h nb_ `il_cah chp_mnil b_f^
[ al_[n_l nb[h 2 j_l]_hn chn_l_mn ch nb[n ]f[mm i` mni]e [n [hs ncg_
^olcha nb_ ih_*s_[l j_lci^ _h^cha ih nb_ ^[n_ i` ^cmnlc\oncih+
O_]ncih 564'b('.(+

O_]ncih 564'b('1(+
O_]ncih 564'b('1('>(+

O_]ncih 564']('/( [h^ l_a+ m_]ncih .+564*.']('/('ccc(+
N_a+ m_]ncih .+564*.']('.(+
N_a+ m_]ncih .+564*.'\(+
N_a+ m_]ncih .+564*.'^('/(+
N_a+ m_]ncih .+564*.']('.('c(+
Fa\^M hin_ 3 [h^ l_a+ m_]ncih .+564*.']('.('cc(+
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QONLD?+// Pb_l_`il_) ch ^_n_lgchcha [ ]iljil[*
ncihwm QONLD? mn[nom) chn_l_mnm ch \inb ^ig_mnc]
[h^ `il_cah QONLD?m qcff \_ n[e_h chni []]iohn [m
QONLEm+/0 Pb_ l_aof[ncihm ch^c][n_ nb[n nbcm lof_
[jjfc_m ni nc_l_^ iqh_lmbcj mnlo]nol_m+/1

Pb_ l_aof[ncihm oh^_l m_]ncih 564 ^_`ch_ Pl[^_ il
>omch_mm =mm_nm ni ch]fo^_ '.( chp_hnils) ^_jl_*
]c[\f_ jlij_lns) [h^ mig_ fcp_mni]e) jlipc^_^ nbim_
[mm_nm [l_ hin QONLEm8 '/( mj_]c`c] chn[hac\f_m om_^
ch nb_ _hncnswm nl[^_ il \omch_mm8 [h^ '0( ][mb)
m_]olcnc_m) l_]_cp[\f_m) [h^ mj_]c`c] ijncihm il ]ih*
nl[]nm) \on ihfs ni nb_ _rn_hn nb[n nb_s [l_ om_^ `il
nb_ ]iljil[ncihwm nl[^_ il \omch_mm [h^ [l_ hin
QONLEm+/2 Bolnb_l) nbim_ [mm_nm gomn \_ vvb_f^ `il
nb_ jlch]cj[f joljim_ i` jligincha nb_ jl_m_hn
]ih^o]n i` nb_ nl[^_ il \omch_mmww il b_f^ ch nb_
il^ch[ls ]iolm_ i` nb_ \omch_mm) il inb_lqcm_ gomn
b[p_ [ ^cl_]n l_f[ncihmbcj ni nb_ \omch_mm [h^ gomn
\_ b_f^ ni g__n nb_ ]oll_hn h__^m i` nb_ \omch_mm '[m
ijjim_^ ni \_cha b_f^ ch [hnc]cj[ncih i` `onol_
^cp_lmc`c][ncih il _rj[hmcih(+/3 = mj_]c[f m[`_ b[l\il
cm jlipc^_^ `il chp_mng_hn ]igj[hc_m) oh^_l qbc]b
][mb) m_]olcnc_m) l_]_cp[\f_m) [h^ mj_]c`c] ijncihm il
]ihnl[]nm qcff \_ jl_mog_^ ni ]ihmncnon_ Pl[^_ il
>omch_mm =mm_nm `il joljim_m i` g[echa nb_ QON*
LD? ^_n_lgch[ncih+/4 >on hilg[ffs) `il gimn ij_l*
[ncha ]iljil[ncihm nb[n [l_ hin chp_mng_hn
]igj[hc_m) nbim_ fckoc^ m_]olcnc_m [l_ hin n[e_h chni
[]]iohn ch ^_n_lgchcha QONLD? mn[nom+

E` [ ]iljil[ncih cm [ j[lnh_l ch [ j[lnh_lmbcj il
bif^m [h chn_l_mn ch [ j[lnh_lmbcj) nlomn) il _mn[n_
'qb_nb_l ^ig_mnc] il `il_cah() nb_ ]iljil[ncih n[e_m
chni []]iohn [ mb[l_ i` nb_ [mm_nm i` nb_ j[lnh_lmbcj)
nlomn) il _mn[n_ ch jlijilncih ni nb_ ]iljil[ncihwm
chn_l_mn ch nb[n _hncns ch ^_n_lgchcha cnm QONLD?
mn[nom+/5 Pb_ ]iljil[ncihwm chn_l_mn ch nb_ j[lnh_l*
mbcj) nlomn) il _mn[n_ cnm_f` cm ^cml_a[l^_^ ch ^_n_l*
gchcha QONLD? mn[nom+/6 =mm_nm om_^ il b_f^ \s
nb_ j[lnh_lmbcj) nlomn) il _mn[n_ ch [ nl[^_ il \omc*
h_mm [l_ nl_[n_^ [m mi om_^ \s nb_ j[lnh_l il
\_h_`c]c[ls ]iljil[ncih+0- Diq_p_l) nb_ l_aof[ncihm
jlipc^_ [h _r]_jncih oh^_l qbc]b [mm_nm nb[n [l_

mo\d_]n ni nb_ chp_mng_hn ]igj[hs m[`_ b[l\il
^cm]omm_^ [\ip_ [l_ hin [nnlc\on_^ ni [ j[lnh_l il
\_h_`c]c[ls i` nb[n chp_mng_hn ]igj[hs+0. =nnlc\o*
ncih i` iqh_lmbcj [jjfc_m ojq[l^ nblioab [ ]b[ch
i` mo]]_mmcp_ j[lnh_lmbcjm) nlomnm) il _mn[n_m+0/

E` [ ]iljil[ncih bif^m [ gchilcns chn_l_mn ch [
^ig_mnc] il `il_cah QONLD?) nb_ p[fo_ i` nb[n
chn_l_mn cm n[e_h chni []]iohn [m [ QONLE ch ^_n_l*
gchcha qb_nb_l nb_ ]iljil[ncih bif^cha nb[n chn_l*
_mn cm cnm_f` [ QONLD?+00 = gchilcns chn_l_mn cm
^_`ch_^ [m iqh_lmbcj i` f_mm nb[h 2- j_l]_hn i` nb_
BIR i` [ff ]f[mm_m i` nb_ QONLD?wm mni]e+01 Eh
]ihnl[mn) c` [ ]iljil[ncih 'nb_ `clmn ]iljil[ncih(
bif^m [ vv]ihnliffcha chn_l_mnww ch [ m_]ih^ ^ig_mnc]
il `il_cah ]iljil[ncih 'nb_ m_]ih^ ]iljil[ncih() [
jlijilncih[n_ mb[l_ i` nb_ m_]ih^ ]iljil[ncihwm
[mm_nm cm ^__g_^ ni \_ b_f^ ^cl_]nfs \s nb_ `clmn
]iljil[ncih ch [h [giohn _ko[f ni nb_ j_l]_hn[a_)
\s p[fo_) i` nb_ `clmn ]iljil[ncihwm iqh_lmbcj chn_l*
_mn ch nb_ m_]ih^ ]iljil[ncih+02 Pb_ p[fo_ i` nb_
m_]ih^ ]iljil[ncihwm mni]e b_f^ \s nb_ `clmn ]ilji*
l[ncih cm hin n[e_h chni []]iohn ch ^_n_lgchcha nb_
QONLD? mn[nom i` nb_ `clmn ]iljil[ncih+03 = ]ihnlif*
fcha chn_l_mn cm ^_`ch_^ [m iqh_lmbcj i` 2- j_l]_hn il
gil_ i` nb_ BIR i` [ff ]f[mm_m i` nb_ m_]ih^
]iljil[ncihwm mni]e+04 =m qcnb nb_ j[lnh_lmbcj) nlomn)
[h^ _mn[n_ [nnlc\oncih lof_m) [mm_nm om_^ il b_f^ \s
nb_ m_]ih^ ]iljil[ncih ch [ nl[^_ il \omch_mm [l_
nl_[n_^ [m mi om_^ \s nb_ `clmn ]iljil[ncih)05 \on
[mm_nm nb[n [l_ mo\d_]n ni nb_ chp_mng_hn ]igj[hs
m[`_ b[l\il [l_ hin [nnlc\on_^ ojq[l^+06 =fmi fce_
nb_ j[lnh_lmbcj) nlomn) [h^ _mn[n_ lof_m) nb_ iqh_l*
mbcj [nnlc\oncih lof_ [jjfc_m mo]]_mmcp_fs ojq[l^
nblioab [ ]b[ch i` iqh_lmbcj+1-

7( ARTNY 7\[`VQR_NaV\[` S\_ JHGE=7 HaNab`

*( IUR NYaR_[NaVcR NPP\b[aV[T ]_R`bZ]aV\[( Pb_
l_aof[ncihm jlipc^_ [h [fn_lh[ncp_ []]iohncha jl_*
mogjncih oh^_l qbc]b [ ]iljil[ncih cm jl_mog_^
hin ni \_ [ QONLD? c` nb_ \iie p[fo_ i` cnm QONLEm
cm /2 j_l]_hn il f_mm i` nb_ mog i` nb_ \iie p[fo_ i`
cnm QONLEm) `il_cah l_[f jlij_lns) [h^ Pl[^_ il

N_a+ m_]ncih .+564*/'_('.(+
>on c` nb_ ]iljil[ncih ^cmjim_m i` nb_ mni]e ch nb_ `il_cah

QONLD?) a[chm `lig nb[n ^cmjimcncih qcff hin \_ mo\d_]n ni
BENLP= n[r[ncih+ O_]ncih 564']('.('=('cc( [h^ l_a+ m_]ncih .+564*
.']('.('cc(+

N_a+ m_]ncih .+564*.'_('.(+
N_a+ m_]ncih .+564*.'`('.(+
N_a+ m_]ncih .+564*.'`('/(+
N_a+ m_]ncih .+564*.'`('0('cc(+
O_]ncih 564']('1('>( [h^ l_a+ m_]ncih .+564*/'_('/(+
N_a+ m_]ncih .+564*/'_('/(+
O_]ncih 564']('1('>( [h^ l_a+ m_]ncih .+564*/'_('/(+

N_a+ m_]ncih .+564*/'_('/(+
O_]ncih 564']('1('>( [h^ l_a+ m_]ncih .+564*/'_('/(+
N_a+ m_]ncih .+564*/'^('.( [h^ '_('.(+
O_]ncih 564']('2('>( [h^ l_a+ m_]ncih .+564*/'_('0(+
O_]ncih 564']('2('=( [h^ l_a+ m_]ncih .+564*/'_('0(+
O_]ncih 564']('2('=(+
Fa\^M hin_ 01+
<P'
N_a+ m_]ncih .+564*/'_('0('ccc(+
Fa\^M hin_ 02+
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>omch_mm =mm_nm+1. Eh inb_l qil^m) oh^_l nb_ [fn_l*
h[ncp_ []]iohncha jl_mogjncih) [ ]iljil[ncih cm
jl_mog_^ hin ni \_ [ QONLD? c`7

.774 >-5=0 G+)('%H
ABC

.774 >-5=0 G+)('% D 1790326 90-5 897809<? D

*9-/0 79 #=;360;; ";;0<;H

EI

Pbcm jl_mogjncih l_fc_m ih nb_ \iie p[fo_ i` [
]iljil[ncihwm [mm_nm) qcnb \iie p[fo_ ^_`ch_^ [m nb_
p[fo_ [n qbc]b [h cn_g cm ][llc_^ ih nb_ `ch[h]c[f
[]]iohncha l_]il^m i` nb_ ]iljil[ncih) c` nb_ p[fo_ cm
^_n_lgch_^ ch []]il^[h]_ qcnb a_h_l[ffs []]_jn_^
[]]iohncha jlch]cjf_m+1/ Pb_ om_ i` \iie p[fo_ `il
nbcm [mm_mmg_hn [jj_[fm ni g[hs ]iljil[ncihm \_*
][om_ cn [ffiqm nb_g ni l_fs ih chn_lh[f []]iohncha
p[fo[ncihm l[nb_l nb[h b[pcha ni g[e_ [ gil_
ih_liom BIR [mm_mmg_hn+10 Egjiln[hnfs) biq_p_l)
c` nb_ ENO ^_n_lgch_m) \[m_^ ih ch`ilg[ncih [\ion
nb_ BIR i` [ ]iljil[ncihwm [mm_nm) nb[n nb_ jl_*
mogjncih g[s hin []]ol[n_fs l_`f_]n nb_ ]iljil[*
ncihwm QONLD? mn[nom) nb_ ]iljil[ncih cmhwn [ffiq_^
ni l_fs ih nb_ jl_mogjncih [h^ gomn ^_n_lgch_ cnm
QONLD? mn[nom oh^_l nb_ a_h_l[f 2- j_l]_hn n_mn
^_m]lc\_^ [\ip_+11 Pb_ l_aof[ncihm jlipc^_ nb[n [
]iljil[ncih nb[n b[^ jl_pciomfs l_fc_^ ojih nb_
[fn_lh[ncp_ []]iohncha jl_mogjncih) \on nb[n cm ^_*
n_lgch_^ ni ch `[]n \_ [ QONLD?) qcff hin \_ mo\d_]n
ni j_h[fnc_m `il [hs ch]ill_]n hinc]_ acp_h l_a[l^cha
cnm QONLD? mn[nom) c` nb_ ]iljil[ncih b[^ j_l*
`ilg_^ nb_ h_]_mm[ls ][f]of[ncihm _h[\fcha cn ni l_fs
ih nb_ jl_mogjncih [h^ nb_ ]iljil[ncih ]igjfc_m
qcnb nb_ l_kocl_g_hnm `il l_^_n_lgch[ncih i` cnm
QONLD? mn[nom+12 Diq_p_l) [ ]iljil[ncih cm h_p_l*
nb_f_mm mo\d_]n ni [hs [jjfc][\f_ j_h[fnc_m c`) [n nb_
ncg_ cn l_fc_^ ih nb_ [fn_lh[ncp_ []]iohncha jl_*
mogjncih) nb_ ]iljil[ncih eh_q nb[n nb_ \iie p[fo_
i` cnm l_f_p[hn [mm_nm q[m mo\mn[hnc[ffs bcab_l il
fiq_l nb[h nb_ BIR [h^ nb_l_`il_ b[^ l_[mih ni
\_fc_p_ nb[n) oh^_l nb_ a_h_l[f 2- j_l]_hn n_mn) cn
qiof^ jli\[\fs \_ [ QONLD?+13

E` [ ]iljil[ncihwm ^_n_lgch[ncih i` QONLD? mn[*
nom oh^_l nb_ [fn_lh[ncp_ []]iohncha jl_mogjncih cm
`ioh^ ni \_ ch]ill_]n) [hs `il_cah j_lmih qbi
jl_pciomfs mif^ [h _kocns chn_l_mn ch nb[n ]iljil[*
ncih [h^ ^c^ hin j[s BENLP= n[r ch l_fc[h]_ ih

mn[n_g_hnm \s nb_ ]iljil[ncih nb[n cn q[m hin [
QONLD? qcff \_ l_kocl_^ ni `cf_ [ Q+O+ n[r l_nolh
[h^ j[s [hs n[r_m [h^ chn_l_mn iq_^+14 Pb_ `il_cah
j_lmihwm aii^*`[cnb l_fc[h]_ ih nb_ ]iljil[ncihwm
mn[n_g_hnm qcff \_ n[e_h chni []]iohn ch ^_n_lgch*
cha qb_nb_l nb_ j_lmih cm mo\d_]n ni [hs j_h[fnc_m
`il nb_ jl_pciom `[cfol_ ni `cf_+ >on c` nb_ `il_cah
j_lmih eh_q il b[^ l_[mih ni ehiq nb[n nb_ ]ilji*
l[ncihwm mn[n_g_hnm q_l_ ch]ill_]n) nb[n j_lmih cm hin
_hncnf_^ ni l_fs ih nbim_ mn[n_g_hnm [h^ qcff l_g[ch
fc[\f_ `il j_h[fnc_m+15 Pbom) nb_ [fn_lh[ncp_ []]iohn*
cha jl_mogjncih ^i_m hin jlipc^_ go]b i` [ m[`_
b[l\il `il `il_cah chp_mnilm) \_][om_ qbcf_ nb_s [l_
jlin_]n_^ `lig j_h[fnc_m c` nb_cl l_fc[h]_ ih nb_
]iljil[ncihwm mn[n_g_hnm cm ch aii^ `[cnb) nb_s [l_
mncff fc[\f_ `il BENLP= n[r_m [h^ chn_l_mn c` nb_
]iljil[ncihwm mn[n_g_hnm [l_ `ioh^ ni \_ ch]ill_]n+
Bolnb_l) [ ^_n_lgch[ncih nb[n [ ]iljil[ncihwm mn[n_*
g_hn l_a[l^cha cnm QONLD? mn[nom cm ch]ill_]n g[s
l_mofn ch [h _r[gch[ncih i` qb_nb_l nb_ n[rj[s_lwm
l_fc[h]_ ih nb_ mn[n_g_hn q[m l_[mih[\f_ il
qb_nb_l nb_ n[rj[s_l vveh_q il b[^ l_[mih ni
ehiqww nb[n nb_ mn[n_g_hn q[m `[fm_+ Qfncg[n_fs)
`il_cah chp_mnilm chn_h^cha ni ^cmjim_ i` [ mo\mn[h*
nc[f chn_l_mn ch [ Q+O+ ]iljil[ncih g[s `ch^ cn ch nb_cl
\_mn chn_l_mn ni g[e_ nb_cl iqh [mm_mmg_hn i`
qb_nb_l nb_ ]iljil[ncih cm [ QONLD?) il jimmc\fs
_p_h m__e [h [fn_lh[ncp_ ^_n_lgch[ncih `lig nb_ ENO
]iggcmmcih_l+16

>_][om_ i` nb_ ]igjimcncih i` nb_cl [mm_nm) mig_
]iljil[ncihm [h^ jo\fc]fs nl[^_^ _hncnc_m 'mo]b [m
g[mn_l fcgcn_^ j[lnh_lmbcjm) ch`l[mnlo]nol_ ]igj[*
hc_m) [h^ mig_ NE?m( g[s \_ oh[\f_ ni om_ nb_
[fn_lh[ncp_ []]iohncha jl_mogjncih) _p_h c` nb_s
[l_ ofncg[n_fs hin ^_n_lgch_^ ni \_ QONLD?m+ Pi
nb_ _rn_hn nb_l_ cm oh]_ln[chns [\ion qb_nb_l ih_ i`
[ ]iljil[ncihwm gimn mcahc`c][hn [mm_nm ]ihmncnon_m [
QONLE) nbcm jl_mogjncih fce_fs jlipc^_m ihfs gchc*
g[f ]ig`iln) c` [hs) [h^ nb_ f_a[f g_lcnm i` nb_
[laog_hnm [\ion jin_hnc[f QONLD? mn[nom qcff

N_a+ m_]ncih .+564*/'\('/(+
N_a+ m_]ncih .+564*/'\('/('cc(+
Ic]b[_f F+ ?[\[ff_li) Oot[hh_ ?+ B__m_) [h^ Ic]b[_f D+

Lfiqac[h) vvQ+O+ P[r[ncih i` Bil_cah Ehp_mng_hn ch Q+O+ N_[f
Amn[n_)ww GMd @MZMSQYQZ` C[^`R[XU[ 6./*/) [n =*01 '/--6(+

N_a+ m_]ncih .+564*/'\('/('ccc(+
N_a+ m_]ncih .+564*/'\('/('cp(+
<P' = ]iljil[ncih cm ]ihmc^_l_^ ni vvehiqww ch`ilg[ncih

l_a[l^cha nb_ BIR i` cnm [mm_nm c` nb_ ch`ilg[ncih cm ch]fo^_^ ih
[hs \iiem il l_]il^m i` nb_ ]iljil[ncih il cnm [a_hn) cm ehiqh \s
nb_ ]iljil[ncihwm ^cl_]nilm il i``c]_lm) il cm ehiqh \s _gjfis__m
qbi b[^ l_[mih ni ehiq cn ch nb_ ]iolm_ i` nb_cl _gjfisg_hn+

N_a+ m_]ncih .+564*/'a('.('cc('=(+
<P+ Ehn_l_mnchafs) l_a+ m_]ncih .+564*/'\('/('p( jl_pciomfs

jlipc^_^ [ m[`_ b[l\il `il mo]b `il_cah mb[l_bif^_lm) oh^_l
qbc]b nb_s q_l_ hin l_kocl_^ ni `cf_ [ Q+O+ n[r l_nolh [h^ j[s
BENLP= n[r c` cn q[m mbiqh nb[n nb_ ]iljil[ncihwm ^_n_lgch[ncih
i` cnm QONLD? mn[nom oh^_l nb_ [fn_lh[ncp_ []]iohncha jl_*
mogjncih b[^ \__h ch[]]ol[n_+ Diq_p_l) c` [ `il_cah mb[l_*
bif^_l eh_q il b[^ l_[mih ni ehiq nb[n nb_ ]iljil[ncihwm
l_fc[h]_ ih nb_ [fn_lh[ncp_ []]iohncha jl_mogjncih q[m ohl_[*
mih[\f_) nb_ mb[l_bif^_l q[m b_f^ fc[\f_ `il [ff n[r_m) chn_l_mn)
[h^ j_h[fnc_m+ N_a+ m_]ncih .+564*/'\('/('p( q[m f[n_l [g_h^_^)
[h^ nb_ m[`_ b[l\il q[m _fcgch[n_^ ch .654) \_][om_ cn q[m m__h
[m ch]ihmcmn_hn qcnb l_a+ m_]ncih .+564*/'a('.('cc('=( [h^ .+564*
/'a('/('cc(+ FQQ P+@+ 5..0 '@_]+ .5) .653(+

Qh^_l l_a+ m_]ncih .+564*/'a('.('ccc('?() [ `il_cah j_lmih
g[s l_ko_mn nb[n nb_ ENO ]iggcmmcih_l g[e_ [ ^_n_lgch[ncih
\[m_^ ih ch`ilg[ncih mojjfc_^ \s nb_ `il_cah j_lmih) mo]b [m
[hho[f l_jilnm) `ch[h]c[f mn[n_g_hnm) [h^ ]iljil[n_ l_]il^m+
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h__^ ni \_ ][l_`offs ]ihmc^_l_^+ Bolnb_l) ^c``_l_h]_m
ch `ch[h]c[f []]iohncha [h^ n[r []]iohncha mn[h*
^[l^m g[s g[e_ cn ^c``c]ofn `il mig_ ]igj[hc_m ni
l_fs ih nb_ [fn_lh[ncp_ []]iohncha jl_mogjncih+
Oig_ dichn p_hnol_ j[lnh_lmbcjm il ]iljil[n_ mo\*
mc^c[lc_m g[s hin \_ ]ihmifc^[n_^ `il `ch[h]c[f
[]]iohncha joljim_m) \on `il n[r joljim_m nb_cl
[mm_nm [l_ ch]fo^_^ ch nb_ QONLD? ^_n_lgch[ncih
\_][om_ nb_s [l_ ]ihmc^_l_^ [mm_nm i` nb_ ojj_l*nc_l
]iljil[ncih 'oh^_l nb_ lof_m ^cm]omm_^ [\ip_(+ Bil
_r[gjf_) [mmog_ ]iljil[ncih ? b[m [ qbiffs
iqh_^ mo\mc^c[ls O nb[n iqhm [ 2- j_l]_hn chn_l_mn
ch j[lnh_lmbcj L+ Bil n[r joljim_m) ?wm [mm_nm qiof^
ch]fo^_ [ff nb_ [mm_nm i` O [h^ 2- j_l]_hn i` nb_
[mm_nm i` L+ Diq_p_l) `il `ch[h]c[f []]iohncha jol*
jim_m) ?) O) [h^ L g[s hin \_ ]ihmifc^[n_^) mi nb_cl
[mm_nm g[s hin [ff \_ n[e_h chni []]iohn oh^_l nb_
[fn_lh[ncp_ []]iohncha jl_mogjncih ][f]of[ncih l_*
a[l^cha ?wm QONLD? mn[nom+ >_][om_ i` nbcm ^c``_l*
_h]_) nb_ [fn_lh[ncp_ []]iohncha jl_mogjncih g[s
hin jlipc^_ [ mo``c]c_hnfs []]ol[n_ ch^c][ncih i` ?wm
fce_fs QONLD? mn[nom ni \_ l_[mih[\fs l_fc_^ ojih+

Oig_ ]igj[hc_m g[s \_ oh[\f_ ni l_fs ih nb_
jl_mogjncih ]ig`iln[\fs c` nb_ ]igjimcncih i` nb_cl
[mm_nm p[lc_m ^l[g[nc][ffs \[m_^ ih qb_nb_l `ch[h*
]c[f []]iohncha il n[r mn[h^[l^m [l_ om_^+ Bil
_r[gjf_) ^c``_l_h]_m ch nb_ lof_m ]ih]_lhcha nb_
]l_[ncih i` aii^qcff `il C==L joljim_m p_lmom `il
n[r joljim_m g[s ][om_ [ ]igj[hs ni j[mm nb_ /2
j_l]_hn [fn_lh[ncp_ []]iohncha jl_mogjncih n_mn \on
mncff jimmc\fs ko[fc`s `il QONLD? mn[nom oh^_l nb_
a_h_l[f n_mn+ Qh^_l l_a+ m_]ncih .+564*.'`('.('cc()
aii^qcff cm ch]fo^_^ ch nb_ ][n_ails i` Pl[^_ il
>omch_mm =mm_nm) [h^ nbom nb_ gil_ aii^qcff [
]iljil[ncih b[m) nb_ f_mm fce_fs cn cm ni \_ [ QONLD?+
Pi cffomnl[n_) [mmog_ [ ]iljil[ncih []kocl_m nb_
mni]e i` [ m_]ih^ ]iljil[ncih) qbim_ mif_ [mm_n cm [
mchaf_ \ocf^cha+ C==L []]iohncha g[s jlipc^_
nb[n nb_ ^c``_l_h]_ \_nq__h nb_ [giohn j[c^ `il nb_
]iljil[ncihwm mni]e [h^ nb_ ^_jl_]c[n_^ l_jf[]_*
g_hn ]imn i` nb_ \ocf^cha qcff \_ nl_[n_^ [m aii^*
qcff) \on hi mo]b aii^qcff cm ]l_[n_^ `il n[r
joljim_m+ Pb_l_`il_) \_][om_ nb_ [fn_lh[ncp_ []*
]iohncha jl_mogjncih l_fc_m ih C==L p[fo_m) nb_
]iljil[ncih ch nbcm _r[gjf_ qiof^ fce_fs g__n nb_
/2 j_l]_hn [fn_lh[ncp_ []]iohncha jl_mogjncih
nbl_mbif^ \_][om_ nb_ aii^qcff cm [ nl[^_ il \omc*
h_mm [mm_n+ >on \_][om_ hi aii^qcff q[m ]l_[n_^ `il
n[r joljim_m) oh^_l nb_ a_h_l[f n_mn nb_ _hncl_ p[fo_
i` nb_ []kocl_^ [mm_nm qiof^ \_ nl_[n_^ [m [ QONLE)
ch]l_[mcha nb_ fce_fcbii^ i` QONLD? mn[nom+ Eh nb[n
mcno[ncih) nb_ []koclcha ]iljil[ncih g[s \_ oh[\f_
ni l_fs ih nb_ [fn_lh[ncp_ []]iohncha jl_mogjncih ni
^_n_lgch_ cnm QONLD? mn[nom+

+( 8RaR_ZV[V[T ;BK( Bil joljim_m i` nb_ a_h_l[f
QONLD? ^_n_lgch[ncih) nb_ l_aof[ncihm jlipc^_
nb[n nb_ BIR i` [ ]iljil[ncihwm [mm_nm cm _ko[f ni

nb_cl alimm p[fo_) l_^o]_^ \s nb_ ionmn[h^cha \[f*
[h]_ i` mig_ mj_]c`c_^ ^_\nm m_]ol_^ \s nbim_
[mm_nm+2- Climm p[fo_ cm ^_`ch_^ a_h_l[ffs [m vvnb_
jlc]_ [n qbc]b nb_ jlij_lns qiof^ ]b[ha_ b[h^m
\_nq__h [ qcffcha \os_l [h^ qcffcha m_ff_l) h_cnb_l
\_cha oh^_l [hs ]igjofmcih ni \os il ni m_ff [h^
\inb b[pcha l_[mih[\f_ ehiqf_^a_ i` nb_ `[]nm+ww2.

@_n_lgchcha qb_nb_l nb_ alimm p[fo_ i` [ ]ilji*
l[ncihwm [mm_nm g[s \_ l_^o]_^ \s ionmn[h^cha
^_\nm cm aip_lh_^ \s mig_qb[n ]igjf_r lof_m+
C_h_l[ffs) nb_ alimm p[fo_ i` jlij_lns cm l_^o]_^ \s
nb_ ionmn[h^cha \[f[h]_ i` ^_\nm nb[n [l_ m_]ol_^ \s
[ p[fc^ [h^ _h`il]_[\f_ gilna[a_ il inb_l m_]olcns
chn_l_mn ch nb_ jlij_lns [h^ _cnb_l '.( q_l_ ch]oll_^
ni []kocl_ nb_ jlij_lns) il '/( q_l_ inb_lqcm_ ch*
]oll_^ ch ^cl_]n ]ihh_]ncih qcnb nb_ jlij_lns) mo]b
[m jlij_lns n[r fc_hm ojih l_[f jlij_lns il ^_\nm
ch]oll_^ ni g[chn[ch il cgjlip_ l_[f jlij_lns+2/ E`
nb_ ^_\n cm l_`ch[h]_^) nb_ alimm p[fo_ i` nb_ jlij*
_lns cm l_^o]_^ \s nb_ [giohn i` nb_ l_jf[]_g_hn
^_\n) jlipc^_^ nb[n7 '.( nb_ ^_\n q[m l_`ch[h]_^ `il
[ p[fc^ \omch_mm joljim_) '/( nb_ jlch]cj[f [giohn
i` nb_ l_jf[]_g_hn ^_\n ^i_m hin _r]__^ nb_ ion*
mn[h^cha \[f[h]_ i` nb_ ilcach[f ^_\n) [h^ '0( nb_
l_jf[]_g_hn ^_\n cm m_]ol_^ \s nb_ jlij_lns+20 @_\nm
iq_^ ni [ l_f[n_^ j_lmih g[s \_ n[e_h chni []]iohn
ihfs c` nb_s ]ihmncnon_ chn_l_mnm mif_fs [m [ ]l_^cnil
'[m ^_`ch_^ ch l_a+ m_]ncih .+564*.'^('1(() [h^ nb_
l_f[n_^ j_lmih b[m g[^_ mcgcf[l fi[hm ni ohl_f[n_^
j_lmihm ih mcgcf[l n_lgm [h^ ]ih^cncihm+21

,( I_RNaZR[a \S PR_aNV[ V[aN[TVOYR`( =m ^_m]lc\_^
[\ip_) nb_ l_aof[ncihm ^_`ch_ [ QONLE [m vv[hs
chn_l_mn) inb_l nb[h [h chn_l_mn mif_fs [m [ ]l_^cnilww
ch l_[f jlij_lns fi][n_^ ch nb_ Qhcn_^ On[n_m il nb_
Rclach Emf[h^m il ch [ QONLD?+22 Eh inb_l qil^m) [h
vvchn_l_mn mif_fs [m [ ]l_^cnil ch _cnb_l l_[f jlij_lns
il ch [ ^ig_mnc] ]iljil[ncihww ^i_m hin ]ihmncnon_ [
QONLE+23 Pbcm g_[hm nb[n [ `il_cah chp_mnil qbi
bif^m mif_fs [ vvmnl[cabnww ^_\n m_]olcns i` [ Q+O+
]iljil[ncih qiof^ hin \_ mo\d_]n ni BENLP= ih nb_
^cmjimcncih i` nb_ m_]olcns+ Pb_ l_aof[ncihmw ^_`chc*
ncih i` [h chn_l_mn vvinb_l nb[h mif_fs [m [ ]l_^cnilww
_r]fo^_m vv[hs ^cl_]n il ch^cl_]n lcabn ni mb[l_ ch nb_
[jjl_]c[ncih ch p[fo_) il ch nb_ alimm il h_n jli*
]__^m il jli`cnm a_h_l[n_^ \sww l_[f jlij_lns il [
QONLD?)24 g_[hcha nb[n [h chn_l_mn nb[n ch]fo^_m
nbim_ lcabnm qiof^ \_ nl_[n_^ [m [ QONLE+ Pbim_
jlipcmcihm jf[s [h cgjiln[hn lif_ ch nb_ ]b[ff_hacha

N_a+ m_]ncih .+564*.'i('/('c(+
N_a+ m_]ncih .+564*.'i('/('cc(+
N_a+ m_]ncih .+564*.'i('/('ccc(+
<P'
<P'
N_a+ m_]ncih .+564*.'](+
N_a+ m_]ncih .+564*.'^('.(+
N_a+ m_]ncihm .+564*.'^('/( [h^ .+564*.'^('0(+
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^_n_lgch[ncih i` qb_nb_l ]_ln[ch chn[hac\f_m nb[n
[l_ ni mig_ _rn_hn l_f[n_^ ni l_[f jlij_lns ko[fc`s [m
QONLEm+

=h ihaicha [l_[ i` oh]_ln[chns ch nb_ nl_[ng_hn
i` chn[hac\f_m [m QONLEm ]ih]_lhm nb_ jlij_l ]f[m*
mc`c][ncih i` mig_ aip_lhg_hn ]ihnl[]nm [h^
aip_lhg_hn*al[hn_^ lcabnm l_a[l^cha nb_ om_ i` l_[f
jlij_lns+ Bil chmn[h]_) ch =hhioh]_g_hn /--5*..2)
nb_ ENO l[cm_^ nb_ cmmo_ i` qb_nb_l nb_ aip_lhg_hn*
al[hn_^ lcabn ni ]b[la_ [h^ ]iff_]n niffm `lig nb_ om_
i` li[^m) \lc^a_m) il inb_l jbsmc][f ch`l[mnlo]nol_
mbiof^ \_ nl_[n_^ [m [ QONLE+25 Pb_ [hhioh]_g_hn
mn[n_m nb[n n[rj[s_lm g[s \_ n[echa nb_ jimcncih nb[n
nb_ aip_lhg_hn j_lgcn cm [h vv[mm_n om_^ il b_f^ ch
[ nl[^_ il \omch_mmww \on nb[n nb_ ENO [h^ Pl_[mols
\_fc_p_ nb[n ch mig_ chmn[h]_m) vvnb_ aip_lhg_hn[f
j_lgcn g[s jlij_lfs \_ ]b[l[]n_lct_^ [m [ QONLE)ww
[h^ nb[n nb_s [l_ ]ihmc^_lcha cmmocha jlijim_^
l_aof[ncihm [^^l_mmcha nb_ cmmo_+26 Pb_ [hhioh]_*
g_hn ^c^ hin ^cm]omm qb[n nbim_ chmn[h]_m gcabn \_+
Qfncg[n_fs) biq_p_l) nb_ [hhioh]_g_hn ^i_m hin
jlipc^_ [ ^_`chcn_ ]ih]fomcih l_a[l^cha nb_ [jjli*
jlc[n_ nl_[ng_hn i` nb_m_ lcabnm+3- Ji l_aof[ncihm
b[p_ \__h cmmo_^ ni ^[n_+3.

Pb_ ^cm]ommcih i` nb_ QONLE mn[nom i` niff lcabnm
ch =hhioh]_g_hn /--5*..2 cm domn ih_ _r[gjf_ i`
nb_ [g\caocns l_a[l^cha qb_nb_l mig_ chn[hac\f_m
mo]b [m fc]_hm_m) `l[h]bcm_m) il inb_l lcabnm qbim_
_r_l]cm_ h_]_mmcn[n_m nb_ om_ i` l_[f jlij_lns ]ihmnc*
non_ QONLEm oh^_l nb_ BENLP= l_aof[ncihm+ Bil
g[hs i` nbim_ [mm_nm) nb_ aip_lhg_hn g[s h__^ ni
^_n_lgch_ nb_cl BENLP= mn[nom ih [ ][m_*\s*][m_
\[mcm) qbc]b qcff fce_fs ihfs ch]l_[m_ n[rj[s_l oh*
]_ln[chns ch nbcm [l_[+3/ Sb_h nbim_ chn[hac\f_m [l_
[giha [ ]iljil[ncihwm gimn p[fo[\f_ [mm_nm) nb_cl

nl_[ng_hn [m QONLEm g[s \_ [ ^_]c^cha `[]nil ch nb_
^_n_lgch[ncih i` cnm QONLD? mn[nom+

-( JHGE=7 QRaR_ZV[NaV\[ QNaR`( Pb_ BENLP=
l_aof[ncihm jlipc^_ nqi [fn_lh[ncp_ [jjli[]b_m nb[n
[ ]iljil[ncih g[s ]biim_ \_nq__h ni g__n nb_
l_kocl_g_hnm `il ^_n_lgchcha cnm QONLD? mn[nom+
Qh^_l nb_ jlcg[ls) nl[hm[]ncih[f [jjli[]b) [ ]il*
jil[ncih gomn ^_n_lgch_ cnm QONLD? mn[nom7 '.( ih
nb_ f[mn ^[s i` cnm n[r s_[l) '/( ih nb_ ^[n_ cn []kocl_m
[hs QONLE) '0( ih nb_ ^[n_ cn ^cmjim_m i` [hs chn_l_mn
ch l_[f jlij_lns fi][n_^ ionmc^_ nb_ Qhcn_^ On[n_m il
^cmjim_m i` Pl[^_ il >omch_mm =mm_nm) [h^ '1( ih nb_
^[n_ [hs _hncns nb[n cm ]ihnliff_^ \s nb_ ]iljil[ncih
[h^ qbim_ [mm_nm [l_ ch]fo^_^ ch nb_ ]iljil[ncihwm
QONLD? ^_n_lgch[ncih _cnb_l []kocl_m [ QONLE il
^cmjim_m i` [h chn_l_mn ch l_[f jlij_lns fi][n_^
ionmc^_ nb_ Qhcn_^ On[n_m il ^cmjim_m i` [ nl[^_ il
\omch_mm [mm_n+30 Pb[n a_h_l[f nl[hm[]ncih[f lof_ cm
mo\d_]n ni m_p_l[f _r]_jncihm+ Bclmn) nb_ l_aof[ncihm
jlipc^_ [ ^_ gchcgcm _r]_jncih oh^_l qbc]b) \[m_^
ih [ mfc^cha m][f_ nb[n ^_j_h^m ih nb_ j_l]_hn i` nb_
]iljil[ncihwm nin[f [mm_nm nb[n q_l_ QONLEm [m i` nb_
gimn l_]_hn ^_n_lgch[ncih ^[n_) [ ]iljil[ncih g[s
[]kocl_ [ mj_]c`c] p[fo_ i` QONLEm il ^cmjim_ i` [
mj_]c`c] p[fo_ i` Pl[^_ il >omch_mm =mm_nm qcnbion
nlcaa_lcha [ QONLD? mn[nom ^_n_lgch[ncih+31 O_]*
ih^) QONLD? mn[nom ^_n_lgch[ncihm h__^ hin \_
g[^_ ih nb_ ^[n_ nb[n [ ]iljil[ncih 'il [ ]ihnliff_^
_hncns i` nb_ ]iljil[ncih( ^cmjim_m i` chp_hnils il
fcp_mni]e) l_]_cp_m j[sg_hn ih []]iohnm l_]_cp[\f_
[lcmcha `lig nb_ ^cmjimcncih i` chp_hnils il fcp_*
mni]e il nb_ j_l`ilg[h]_ i` m_lpc]_m) il j[sm ion
][mb ni g__n nb_ l_aof[l ij_l[ncha h__^m i` nb_
\omch_mm+32 Pbcl^) nb_ l_aof[ncihm jlipc^_ nb[n [
h_q ]iljil[ncih h__^ hin ^_n_lgch_ cnm QONLD?
mn[nom ohncf nb_ ./-nb ^[s [`n_l nb_ f[n_l i` _cnb_l cnm
^[n_ i` ch]iljil[ncih il nb_ ^[n_ ih qbc]b cn
[]kocl_m cnm `clmn mb[l_bif^_l+33 Bch[ffs) [ ]iljil[ncih
h__^ hin ^_n_lgch_ cnm QONLD? mn[nom ^olcha nb_
./*gihnb j_lci^ \_achhcha ih nb_ ^[n_ ih qbc]b cn
[^ijnm [ jf[h i` ]igjf_n_ fckoc^[ncih) jlipc^_^
nb[n nb_ ]iljil[ncih ^cmnlc\on_m [ff i` cnm [mm_nm
'inb_l nb[h [mm_nm l_n[ch_^ ni g__n ]f[cgm( ^olcha
nb[n ./*gihnb j_lci^+

Qh^_l nb_ [fn_lh[ncp_ gihnbfs QONLD? mn[nom
^_n_lgch[ncih g_nbi^) [ ]iljil[ncih gomn ^_n_l*
gch_ cnm QONLD? mn[nom7 '.( [n nb_ _h^ i` _[]b
][f_h^[l gihnb [h^ '/( [m i` nb_ ^[n_ ih qbc]b)
oh^_l [ mchaf_ nl[hm[]ncih ']ihmcmncha i` ih_ il
gil_ nl[hm`_lm() _cnb_l '=( QONLEm [l_ []kocl_^) il

=hhioh]_g_hn /--5*..2) /--5*/ ?> .//5+
<P'
<P'
FQQ J_q Uile On[n_ >[l =mmi]c[ncih P[r O_]ncih) vvN_jiln ih

ENO =hhioh]_g_hn /--5*..2 ih BENLP= Pl_[ng_hn i` Ncabnm
Cl[hn_^ \s [ Cip_lhg_hn[f Qhcn)ww N_jiln ..62 'Jip+ .3) /--6()
qbc]b jlipc^_m [h ch*^_jnb ^cm]ommcih i` nb_ [hhioh]_g_hn
[h^ [lao_m nb[n nb_m_ niff lcabnm [l_ QONLEm+

=n ih_ _h^ i` nb_ mj_]nlog) chn[hac\f_m mo]b [m nb_ lcabn ni
mb[l_ ch l_hn[f ch]ig_ `lig [ f_[m_bif^ chn_l_mn ]f_[lfs [l_ [
lcabn ni jli`cnm a_h_l[n_^ \s l_[f jlij_lns [h^ nb_l_`il_ [
QONLE+ =n nb_ inb_l _h^) chn[hac\f_m mo]b [m fckoil fc]_hm_m) n[rc
mn[h^m) [h^ l_mn[ol[hn `l[h]bcm_m [ff ch mig_ \li[^ m_hm_
^_j_h^ ih nb_ om_ i` l_[f jlij_lns ni a_h_l[n_ ch]ig_) \on nb_
ofncg[n_ miol]_ i` p[fo_ ch nb_m_ \omch_mm_m cm ^_lcp_^ jlcg[lcfs
`lig nb_ m_lpc]_m jlipc^_^) hin nb_ om_ i` jlij_lns+ Pb_l_`il_
nb_s mbiof^ hin \_ QONLEm+ I[hs inb_l chn[hac\f_m) mo]b [m niff
lcabnm) g[s `[ff mig_qb_l_ ch nb_ gc^^f_ i` nbcm mj_]nlog) [h^
[ ][l_`of ]ihmc^_l[ncih i` nb_ `[]nm [h^ ]cl]ogmn[h]_m cm l_kocl_^
ni [m]_ln[ch nb_cl QONLE mn[nom+ FQQ Rc]nil Diff_h^_l) vvLlcp[nct*
cha Kol Eh`l[mnlo]nol_7 P[rcha nb_ Piff il Piffcha nb_ P[r)ww GMd
A[`Q_) I[l+ /0) /--6) j+ .146+
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'>( `il_cah l_[f jlij_lns chn_l_mn il Pl[^_ il >omc*
h_mm =mm_nm [l_ ^cmjim_^ i`) jlipc^_^ nb[n nb_ nin[f
BIR i` nb_ [mm_nm []kocl_^ il ^cmjim_^ i` _r]__^m 2
j_l]_hn i` nb_ mog i` nb_ BIRm i` nb_ QONLEm)
`il_cah l_[f jlij_lns chn_l_mnm) [h^ Pl[^_ il >omc*
h_mm =mm_nm b_f^ \s nb_ ]iljil[ncih+34

8( 7\[PYb`V\[
Sb_nb_l [ ]iljil[ncih cm [ QONLD? cm _rnl_g_fs

cgjiln[hn ni `il_cah chp_mnilm+ Q+O+ ]iljil[ncihm
m__echa ni [nnl[]n [h^ l_n[ch nbim_ chp_mnilm qcff
i`n_h `ch^ cn h_]_mm[ls ni jlipc^_ []]ol[n_ ch`ilg[*
ncih l_a[l^cha nb_cl QONLD? mn[nom oh^_l BENLP=+
@_n_lgchcha [ ]iljil[ncihwm QONLD? mn[nom g[s
i`n_h jlip_ ni \_ [ ]b[ff_hacha [h^ ^c``c]ofn _r_l*
]cm_) \_][om_ i` nb_ ]igjf_rcns i` nb_ aip_lhcha
]i^_ m_]ncihm [h^ l_aof[ncihm+ Pb[n cm _mj_]c[ffs
nlo_ \_][om_ nb_ nl_[ng_hn i` ]_ln[ch nsj_m i` [mm_nm
[m QONLEm cm oh]f_[l) [h^ _rcmncha f[q jlipc^_m
fcgcn_^ aoc^[h]_+

N_a+ m_]ncih .+564*/']('0(+ (4)*6.6.21,45!0)+,!3,4-,*6#
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