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?o[h^i _f Li]n_l Ad_]oncpi nopi [ \c_h ^c]n[l _f ^_]l_ni ^_ /. ^_
_h_li ^_ .535( ila†hc]i ^_ f[ >c\fcin_][( m_ g_ cgjomi _h _f ch]cmi ./ ^_f
[lnˆ]ofi /+ - f[ i\fca[]cih ^_ !_m]lc\cl c jl_m_hn[l [f Cl[h ?ihm_di ^_ f[
! Qhcp_lmc^[^( oh[ g]gilc[ bcmnŠlc][ mi\l_ ]o[fkoc_l johni ^_ f[ bcmnilc[
! h[]cih[f( m_[ oh mo]_mi( oh j_lˆi^i ^_ ai\c_lhi( i oh j_lˆi^i ^_ nc_gji
! ko_ hi j[m_ ^_ .- [‰im( ]ih ]cn[m [f jc‡ ^_ f[m j†dch[m( ^[h^i hinc]c[ ^_
! fim ^i]og_hnim ko_ b[s[ n_hc^i jl_m_hn_m [f _m]lc\clf[+!

P[h p[mni _l[ _f ][gji ko_ m_ g_ ^_d[\[( n[h lc][ f[ gch[ ko_ ji^c[
_rjfin[l( ko_ p[]cf‡ [faohim ^c[m _h f[ _f_]]cih ^_f [mohni ko_ ^_\c[
_mno^c[l ^_ jl_`_l_h]c[8 c bo\_ ^_ ^_]c^clg_ [f `ch jil f[ ]o_mncih ^_ fˆgcn_m(
[‹h j_h^c_hn_( _hnl_ ?ifig\c[ c _f Egj_lci ^_f >l[mcf+ Af [mohni hi
mifi _m cgjiln[hn_( mchi ko_ _m al[p_7 bo\c_l[ ji^c^i _m]id_l _hnl_ inlim
go]bim g[m b[f[a[^il_m j[l[ gˆ8 j_li _f chn_l_m ^_ []no[fc^[^ ^_ _mn[
]o_mncih( f[ c^_[ ^_ ko_ gc nl[\[di jo^c_l[ n[f p_t ]ihnlc\ocl [ _m]f[l_]_l
_mn_ [mohni ]o[h^i m_ nl[n[ ^_ `ch[fct[lfi ^_mjo_m ^_ n[hnim [‰im ^_ ch‹ncf
]ihnlip_lmc[( g_ bc]c_lih ^_]c^cl jil ‡f+ Oi\l[l† nc_gji j[l[ h[ll[l f[m
afilc[m i f[m ^_mal[]c[m ^_ f[ j[nlc[7 hoh][ mi\l[ j[l[ ^_`_h^_l mom ^_l_*
]bim i j[l[ ^cmcj[l f[m ^o^[m ko_ jo^c_l[h b[]_lhim ]l__l ko_ fim n_hc[*
g[m ]o[h^i mifi [\ia†\[gim jil jl_n_hmcih_m chdomn[m+
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Ah gc nl[\[di b_ n_hc^i _mj_]c[f ]oc^[^i ^_ hi [m_p_l[l b_]bi [faohi(
[oh _h [ko_ffim ^_ g_^c[h[ cgjiln[h]c[( ^_f ]o[f hi jo_^[ jl_m_hn[l
chg_^c[n[g_hn_ _f ^i]og_hni ]igjli\[hn_ i f[ i\l[ ^_ f[ ]o[f b_ nig[^i
_f ^[ni8 c mc hi b_ gofncjfc][^i f[m ]cn[m [f jc‡ ^_ f[m j†dch[m( b[ mc^i
jil hi b[]_l f[ f_]nol[ ^_g[mc[^i `[ncaim[+

Amn[ []f[l[]cih kocn[ [ gc nl[\[di _f g‡lcni ko_ [][mi m_ f_ jo^c_l[
mojih_l mc f[m ]cn[m `[fn[l[h8 _ff[m ^c]_h ]f[l[g_hn_ ko_ _h _mn[ g_gilc[
h[^[ b[c gci8 j_li ]igi jil _f ]ihnl[lci( hi jl_n_h^i hc kh_llc[ ko_
m_ f_ [nlc\os_m_ oh g‡lcni ko_ hi nc_h_( l_]f[gi _h ][g\ci _f ‹hc]i
ko_ f_ l_]ihit]i7 _f _mno^ci ^_ f[ g[n_lc[( c f[ ]igjli\[]cih ^_ ‡f ]ih f[m
]cn[m ^_ f[m i\l[m ^ih^_ b_ [jl_h^c^i fi ko_ h[lli+

D_ ^cpc^c^i gc nl[\[di _h nl_m j[ln_m7 f[ jlcg_l[ ko_ ]igjl_h^_
^_m^_ _f ^_m]o\lcgc_hni ^_ =g‡lc][ b[mn[ f[ l[nc`c][]cih ^_ fim nl[n[^im
^_ .444 c 45 _hnl_ f[m ]Šln_m ^_ I[^lc^ c ^_ Hcm\i[8 f[ m_aoh^[ ko_ ]ig*
jl_h^_ ^_m^_ [ko_ff[ ‡ji][ b[mn[ ko_ m_ ch^_j_h^ctŠ _f Jo_pi N_chi ^_
Cl[h[^[8 c f[ n_l]_l[ ko_ [\l[t[ ^_ .5/. b[mn[ ho_mnlim ^c[m+

H[ jlcg_l[ j[ln_ ji^lc[ ]ihmc^_l[lm_ ch‹ncf _h pcmn[ ^_ fim chn_l_m_m
^_ []no[fc^[^( j_li hi ]l_i ko_ fi m_[ ]igi _mno^ci bcmnŠlc]i( ko_ j_lgc*
ncl† dota[l f[ g[l]b[ ^_ _mn_ [mohni _h fim jlcg_lim mcafim7 dotai ko_ _h
hchaoh[ ]o_mncih _mn† jil ^_g[m ]ihi]_l fim [hn_]_^_hn_m+

J[nol[fg_hn_ mih g[m cgjiln[hn_m f[m j[ln_m /+! c 0+! c [ _ff[m b_
]ihm[al[^i _mj_]c[f ]oc^[^i+ N_po_fnim ]igi b[h _mn[^i b[mn[ [bil[
ho_mnlim [l]bcpim( fim ko_ b[h ko_lc^i _mno^c[l _mn[m ]o_mncih_m b[h
][l_]c^i ^_ ^i]og_hnim goc cgjiln[hn_m( go]bim ^_ _ffim nin[fg_hn_
cahil[^im+ Dic jo_^i ^_]cl ko_ m_ mc_hn_h fim \olgim _`_]nim ^_f ^_]l_ni
ko_ il^_hŠ mo [ll_afi c ]oc^[^im[ ]ihm_lp[]cih( jo_m ^c[lc[g_hn_ m_ g_
b[ `[]cfcn[^i [faoh ^i]og_hni ko_ hc b[\c[ mimj_]b[^i( c ko_ g_ b[ m_l*
pc^i j[l[ `iln[f_]_l oh[ ijchcih i j[l[ ]ill_dcl oh _llil _h ko_ b[\c[
ch]ollc^i jil ][l_h]c[ ^_ ^[nim+

D_ chn_l][f[^i chn_al[g_hn_ fim ^i]og_hnim cgjiln[hn_m( s ]osi
]ihi]cgc_hni jo^c_l[ ff[g[lm_ ch^cmj_hm[\f_ _h _mn_ [mohni( n[f_m ]igi
fim nl[n[^im _hnl_ Amj[‰[ c Lilnoa[f( ^_ fim ]o[f_m ?ifig\c[ c >l[mcf
jo^c_l[h ^_lcp[l ^_l_]bim8 ^_ [faohim inlim b_ jo_mni mif[g_hn_ fim
[lnc]of[m i j†ll[`im ko_ [ fim ^im j[cm_m m_ l_`c_l_h8 ^_m_[h^i ]ih _mni ko_
gc nl[\[di n_ha[( s[ ko_ hi inli( _f g‡lcni ^_ jl_m_hn[l l_ohc^im _h oh
mifi ]o_lji ni^im [ko_ffim ^i]og_hnim ko_ jo_^[h cfomnl[l f[ ijchcih ^_
fim ko_ b[s[h ^_ ^_]c^cl _mn_ [mohni( c ko_ bic m_ b[ff[h ^cm_gch[^im _h
^cp_lm[m i\l[m+

Qh[ ‹fncg[ []f[l[]cih( m_‰il N_]nil+ ?ihmc^_li _mn_ nl[\[di ]igi
oh mcgjf_ \ill[^il( jilko_ g_ b[ `[fn[^i nc_gji j[l[ l_j[m[l ni^[m f[m
i\l[m ko_ ^_\c[ ]ihmofn[l( c mi\l_ ni^i( c goc _mj_]c[fg_hn_( j[l[ [ao[l^[l
[ ko_ m_ g_ ^_h ^_ fim [l]bcpim ni^im fim ^i]og_hnim ko_ _m m_aoli m_
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_h]ihnl[l†h [ g_^c^[ ko_ [^_f[hn_ _f [ll_afi jil g[n_lc[m chc]c[^i s[
_h [ko_ff[ i`c]ch[+ Do\c_l[ ko_lc^i nig[lg_ nc_gji j[l[ jl_m_hn[l _mn_
nl[\[di g[m ]igjf_ni( j_li [mˆ f_ kocn[\[ _f chn_l_m ^_ []no[fc^[^ ko_
bic nc_h_8 g_ l_m_lpi _f ^_l_]bi ^_ jl_m_hn[l [ omn_^ ]igi [j‡h^c]_ fim
^i]og_hnim ko_ m_ _h]o_hnl_h jimn_lcilg_hn_ c ko_ ]ih^ot][h [ []f[l[l
fim johnim ko_ m_ ^_\[n_h+ Lo_^_ mo]_^_l ko_ _h [faohim j[m[d_m m_ ]l_[
ko_ jl_n_h^i ^_]c^cl i mimn_h_l [ ni^i nl[h]_ oh[ ijchc[h( j_li l_jcni
ko_ _h _mn_ nl[\[di hi b[c h[^[ gci8 c ko_ hi  ._l† gc ]ofj[ mc _h f[
h[ll[]cih fim [hn_]_^_hn_m ]igjli\[^im ]ih^o]_h [ oh[ ]ih]fomcih `iltim[+
Ah ]o[hni [ gˆ( mifi ^cl‡ [ omn_^ ko_ g_ ]ihmc^_l[l‡ `_fct mc gc nl[\[di
]ihnlc\os_ [ mimn_h_l fi ko_ dotai _f ^_l_]bi ^_ gc j[nlc[8 j_li ko_
ko_^[l‡ nl[hkocfi mc m_ g_ ]ihp_h]_ ^_ ko_ _mnic _kocpi][^i+

=f jl_m_hn[l [f Cl[h Kihm_di ^_ f[ Qhcp_lmc^[^ h[]cih[f _mn_ nl[\[di(
]o_hni ]ih f[ \_h_pif_h]c[ ^_ mom gc_g\lim( g[silg_hn_ ]o[h^i [f b[]_lfi
jil ]ih^o]ni ^_ omn_^( \om]i koc_h( ]ih mod_hc[f \ih^[^( g_ [j[^lch_ j[l[
[f][ht[lf[8 c _mj_li ko_ f[ cgjiln[h]c[ ^_ f[ g[n_lc[ b[a[ j[m[l ch[j_l]c*
\c^[ f[ g_^c[hˆ[ ^_f nl[\[di( c ko_ _f Ko_lji ohcp_lmcn[lci [ koc_h n_hai
_f bihil ^_ ^clcdclfi( b[a[ ifpc^[l f[ im]olc^[^ ^_f [onil+

@_di( jo_m( ]ogjfc^i _f ^_\_l ko_ [ _mn_ l_mj_]ni g_ cgjih_ _f
[lnˆ]ofi /+{ ^_f ^_]l_ni ^_ /. ^_ _h_li ^_ .535+

?ih m_hncgc_hnim ^_ l_mj_ni g_ mom]lc\i ^_ omn_^ goc [n_hni m_lpc^il+

FKOA I+ MQEF=JK KPANK+

N_]nil[^i ^_ 73Qhcp_lmc^[^ h[]cih[f+

>iain†( `_\l_li 3 ^_ .536+

(6Z aSr]` 7WPZW]bSQO`W] \OQW]\OZ(

Af Cl[h ?ihm_di ^_ f[ Qhcp_lmc^[^( _h m_mcih ^_f ^c[ 0 ^_f ]illc_hn_(
[]idcŠ ]ih _mj_]c[f [jl_]ci f[ cgjiln[hn_ I_gilc[ ko_ omn_^ f_ jl_m_hnŠ(
c []il^Š ^[l [ omn_^ f[m al[]c[m c jo\fc][l _h fim! =h†f_m! _m_ jl_]cimi
^i]og_hni+

Oic ^_ omn_^ ]ih ni^[ ]ihmc^_l[]cih goc [n_hni m_lpc^il+

A( =J?•V=N+
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OECHK TR+

E+

=f `cd[l f[ [n_h]cih _h fim jiln_hnimim []ihn_]cgc_hnim ko_ nopc_lih
foa[l _h _f mcafi rp( n[f j[l_]_ ko_ ni^im fim [^_f[hnim c _f cgjofmi ]cpcfc*
t[^il ^_ f[ bog[hc^[^( ^_n_hc^i _h f[ _^[^ g_^c[ \[di _f l‡dcg_h `_o^[f(
m_ [\lc[h l_mjcl[^_li c ]ih]l_n[\[h _h oh[ ‡ji][ ni^im fim _m`o_ltim c ni^[
f[ +[]ncpc^[^ ^_ f[ l[t[ bog[h[+

L[l[ ff_p[l [ ][\i f[m al[h^_m _gjl_m[m( fi gcmgi ko_ j[l[ ^_m[lliff[l
f[m al[h^_m c^_[m( _f _mjˆlcno bog[hi m_ j_lmihc`c][ _h oh big\l_( ^_ n[f
mo_ln_ ko_ b[c hig\l_m jlijcim ko_ jo^c_l[h ff[g[lm_ f[m jc_^l[m gcfc[lc[m
^_ f[ bcmnilc[+ P[f _m fi ko_ mo]_^_ ]ih ^ih Ahlcko_ EQ( Eh`[hn_ ^_
Lilnoa[f( ko_ ^cŠ mo hig\l_ [ f[m [p_hnol[^[m _gjl_m[m ko_ b[\c[h ^_
l_jiln[l al[h^_t[ [ mo j[nlc[( ]cpcfct[]cih [f goh^i c jc[^im[ p_h_l[]cih
[ mo g_gih[+

Ji\f_ c f_dˆncgi ilaoffi mc_hn_h fim jilnoao_m_m jil f[ afilc[ ]ih ko_
m_ chgiln[fct[lih mom h[p_a[hn_m _h _f mcafi rp+ @ih Ahlcko_( n_l]_l bcdi
^_ ^ih Fo[h . %ff[g[^i _f R_ha[^il& ko_ ]ih f[ nig[ ^_ ?_on[ %.1.2&
]ih`clg[\[ fim nˆnofim ^_ f[ ^ch[mnˆ[ jilwoao_m[( `oh^[^[ jil mo j[^l_
^ih =fihmi8 ^ih Ahlcko_( ^_]c[gim( `ilgŠ _f jlis_]ni ^_ ^_m]o\lcl _f
j[mi j[l[ fim g[l_m ^_f Klc_hn_ ]imn_[h^i _f =`lc][ K]]c^_hn[f+ Af ]ig_l]ci
^_ f[m _mj_]_lˆ[m ^_mj_ln[\[ f[ ]i^c]c[ ^_ fim ai\c_lhim8 f[ `†\of[ ^[\[
]ifilc^i [ f[m jih^_l[^[m lcko_t[m ^_ [ko_ffim j[cm_m ko_ j_lg[h_]c[h
i]ofnim _h _f mcf_h]ci ^_ mom ^_mc_lnim c ^_ mom g[l_m8 _f goh^i ^_ Lf[nih(
^_ Lnifig_i c ^_ fim `cfŠmi`im [hncaoim( m_ ]ihm_lp[\[ ]igi oh[ mi‰[^[
nl[^c]cih( c [ohko_ h[^c_ m_ b[\c[ f[ht[^i _h mo \om][( ni^im mi‰[\[h ko_
^_\c[ _rcmncl+ Ah]ihnl[l _m_ goh^i mc l_[fg_hn_ _rcmnc[( ^_m]o\lcl _mim
j[cm_m cahil[^im( [\lcl j[mi [f ]ig_l]ci ^_ f[ Aolij[ ]ih f[m Eh^c[m ^_
Klc_hn_( mch f[m nl[\[m( a[mnim c ^cf[]cih_m ]ih %fo_ m_ b[]c[7 n[f `o‡ f[ al[h*
^_ [mjcl[]cih ^_ ^ih Ahlcko_( _h f[ ]o[f j_lm_p_lŠ ^ol[on_ ]o[l_hn[ [‰im+

H[m hinc]c[m l_]idc^[m _hnl_ fim †l[\_m ^_mjo_m ^_ f[ i]oj[]cih ^_
?_on[( [ ]osi mcnci b[\c[ []igj[‰[^i [ mo j[^l_( ^_]c^c_lih [ ^ih
Ahlcko_ [ jih_l jil i\l[ _f jlis_]ni ko_ f_ nl[c[ [dcn[^i( Tjil mo Šl^_h
t[lj[lih _h .1.5 Fo[h Ciht†f_t V[l]i c Plcmn[h R[t P_r_sl[( ]ih Šl^_h
^_ `ilt[l _f j[mi ^_f ][\i Jih( * fˆgcn_ ^_ f[ h[p_a[]cih _hnŠh]_m ]ihi]c^[+

H[ mo_ln_ _mn[\[ _]b[^[ [lg[l _rj_^c]cih_m( ]l_[l ]if_dcim ^_ g[lc*

. Ll_pimn+ Dcmnilc[ d_h_f$fX. ^_ fim pc[d_>+ I[^lc^( nigi.+ j+ 3+
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him( m_aocl mi\l_ fim g[j[m f[ g[l]b[ [p_hnol[^[ ^_ mom ][l[\_f[m(
hoh][ ^_mg[s[l( c mimn_hc^i jil f[ `_ c jil f[pcmcih ^_f d_hci g[l]b[l [
oh johni ko_ ‡f [^cpch[\[( n[f `o‡ f[ i\l[ c n[ff[ pc^[ ^_ [ko_f m[\ci ko_
^cŠ mo hig\l_ [ n[h al[h^cim[ _gjl_m[( c jil koc_h f[ \[h^_l[ ^_ Lilno*
a[f `f[g_Š f[ jlcg_l[ _h [ko_ffim g[l_m ^_m]ihi]c^im+

@i]_ [‰im ff_p[\[ s[ _f Eh`[hn_ ^_ fo]b[m c ^_ _rj_^c]cih_m( c _f
‡rcni b[\c[ ]ilih[^i jlŠmj_l[g_hn_ mom _m`o_ltim+

Fcf _†‰_t b[\c[ ]ihm_aoc^i ^i\f[l _f n_llc\f_ ][\i >is[^il+ H[m
][l[\_f[m jilnoao_m[m [p[ht[\[h hin[\f_g_hn_ _rj_^c]cih[h^i mi\l_ f[m$
]imn[m [`lc][h[m( c pifpc[h ][la[^[m ^_ ili c ^_ _m]f[pim+ H[ ]i^c]c[ _gj_tŠ
[ d_lgch[l _h fim gcmgim ko_ hi b[\c[h pcmni _h [ko_ff[m _rj_^c]cih_m(
mchi oh[ m_lc_ ^_ [p_hnol[m ^clcdc^[m jil oh pcmcih[lci+

L[l[ jih_l [ l[s[ f[ [g\c]c[h ^_ fim ‡gofim( [j_fŠ _f Eh`[hn_ [ f[
O[hn[ O_^_( ko_ _l[ f[ l_]ihi]c^[ ^cmj_hm[^il[ ^_ fim cgj_lcim+ @_m^_
fim nc_gjim ^_ f[m ?lot[^[m b[\c[ mc^i [^ijn[^[ jil fim jlˆh]cj_m ]lcmnc[*
him f[ ^i]nlch[ ko_ ]ihm[al[\[ _f ^_l_]bi ^_ chp[^cl( m[ko_[l c ]ihkocmn[l
_f n_llcnilci ^_ fim ch`c_f_m8 c ]o\lc_h^i [mˆ f[ [g\c]c[h ^_ f[ ]ihkocmn[
]ih f[ ][j[ ^_f ]_fi l_fcdcimi( Oo O[hnc^[^ ]ih`clg[\[ fi ko_ f[ `o_lt[
b[\c[ i\n_hc^i( c f[ \of[ ^c]n[^[ m_ ]ihmc^_l[\[ ]igi nˆnofi j_l`_]ni ^_
^igchci+ +

Ci\_lh[\[ [ fcn m[tih f[ ]lcmnc[h^[^ _f L[j[ I[lnch[ R koc_h( [n_h*
^c_h^i [ f[ mifc]cno^ ^_f Eh`[hn_ ^ih Ahlcko_( ^c]nŠ _h mo `[pil f[ \of[
^_ 5 ^_ _h_li ^_ .121 _h f[ ]o[f ^_]f[l[\[ ]igi jlijc_^[^ ^_ fim jilno*
ao_m_m ni^i fi ko_ ^_m]o\lc_l[h ^_m^_ _f ][\i >is[^il b[mn[ f[ Eh^c[
Klc_hn[f ch]fomcp_8 • ]os[ al[]c[ `o‡ ]ih`clg[^[ jil fim jihnˆ`c]_m ?[fcmni
EEE c Ocmni ER _h f[m \of[m ko_ l_mj_]ncp[g_hn_ ^c]n[lih _h .2 ^_ g[lti
^_ .123 c /. ^_ dohci ^_ .15.+ 0

?[^[ ohi ^_ fim ho_pim ^_m]o\lcgc_hnim ff_p[\[ ]ihmcai [faoh[
\of[( ]ih`clg[h^i ^_l_]bim ^_ ^igchci I inila[h^i `l[hkoc]c[m [ fim
^_m]o\lc^il_m+

@ih Ahlcko_ b[\c[ ^[^i _f cgjofmi( c mom _m`o_ltim b[\c[h i\n_hc^i
_f \o_h ‡rcni mo`c]c_hn_ j[l[ ko_ mo go_ln_ %.0 ^_ hipc_g\l_ ^_ .140& hi
bc]c_l[ ^_mg[s[l [ fim p[f_limim h[p_a[hn_m+ • Lil inl[ j[ln_( mc f[ [g\c*
]c[h ^_ lcko_t[m c ^_ _hm[h]b_ ^_ n_llcnilci ff[g[\[ f[ [n_h]cih ^_ fim
jlˆh]cj_m l_ch[hn_m( f[ _gof[_cih ^_ afilc[ ]oh^c[ _hnl_ fim ko_ m_ f[ht[*
\[h _h [ko_ff[m [llc_ma[^[m _gjl_m[m+ Ciht[ffi >_ffi b[\c[ ^_m]o\c_lni
f[m cmf[m =til_m _h .1158 =hnihci Jiffc b[\c[ b[ff[^i f[m ^_ ?[\i R_l^_
_h .1168 c @ˆ[t( =t[g\od[ #]+ fo]b[\[h jil [f][ht[l f[ afilc[ ko_ [‰im

/ 5-.3lt[hi+ Lif++ Eh^+! j+ .-+

O I_gilc[ ^_ ^ih Icao_f H[mn[llc[+ >c\fcin_][ ^_f ]ig_l]ci ^_f Lf[n[( n+.+- j+ .6$.+

1 S+ ElScffa+ Rc[d_m ^_ K+ Kifih+ I[^lc^ .52.( j+ $.+
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g[m n[l^_ ]oji [ R[m]i ^_ C[g[( ]o[h^i _h f[ [f\il[^[ ^_f /- ^_ hipc_g*
\l_ ^_ .164 ^i\f[\[ _f ][\i ^_ f[m! P_gj_mn[^_m! c ^[\[ [f ]ihnch_hn_
j[m[d_ [ oh goh^i ho_pi+

= j_m[l ^_ f[m \of[m( [ j_m[l ^_f nl[n[^i ]_f_\l[^i _h .146 _hnl_ ^ih
=fihmi R ^_ Lilnoa[f c fim N_s_m ?[nŠfc]im( _h pclno^ ^_f ]o[f _mnim m_
i\fca[\[h [ l_mj_n[l fim ^_l_]bim [^koclc^im( ^ih Fo[h El bcti ^_]f[l[l
_h ni^[m f[m ]Šln_m ^_ fim jlˆh]cj_m ]lcmnc[him ko_ ^_ f[m p_hn[d[m ko_ m_
[f][ht†l[h j[lnc]cj[lc[h fim ko_ f_ [so^[m_h _h f[ _gjl_m[( j_li ko_ hi
n_h^lc[h j[ln_ _h fim \_h_`c]cim fim ko_ hi f[ nopc_m_h _h fim a[mnim+$ Ji
]ihn_hni ]ih _mni( mifc]cnŠ c i\nopi oh[ ho_p[ ^_]cmcio ^_ f[ O[hn[ O_^_
%.151& _h f[ ]o[f hi mifi m_ ]ih`clg[h f[m [on_lcil_m( mchi ko_ m_ _mn[\f_]_
f[ jlibc\c]cih j[l[ f[m inl[m h[]cih_m ^_ b[]_l ^_m]o\lcgc_hnim ^_f K]]c*
^_hn_ [f H_p[hn_( c m_ il^_h[ ko_ ni^i fi ko_ _h _m[ ^cl_]]cih m_ ^_m]o\l[
j_ln_h_t][ _h jlijc_^[^ [ f[ ]ilih[ ^_ Lilnoa[f+| P[h f[n[ `o‡ _mn[
^_]f[l[nilc[( ko_ [f `ch pchi [ j?fdo^c][l [ fim gcmgim [ koc_h_m m_ ko_lc[
`[pil_]_l( jo_m ko_ ^cpc^c^i _f goh^i _h ^im b_gcm`_lcim( c mc_h^i ]igoh
_f johni ^_ j[lnc^[ j[l[ h[p_a[l ohim [f Klc_hn_ c inlim [f K]]c^_hn_(
jl_]cmi _l[ ko_ m_ _h]ihnl[m_h _h mo ][gchi+

Al[ jil _mn_ nc_gji ko_ ?ifih( ko_ l_mc^c[ _h Lilnoa[f( jlijihc[ [
f[ ]iln_ mo al[h jlis_]ni ^_ ^_m]o\lcgc_hni( i`l_]c_h^i hi mifi _f j[mi
j[l[ f[m Eh^c[m mchi oh goh^i ko_ ^_\c[ _mn[l mcno[^i [f K]]c^_hn_+

Af goh^i [hncaoi j[l_]c[ ^_mj_ln[l ^_ oh f[lai mijil c l_ohcl ni^[m
mom `o_lt[m ]cpcfct[^il[m7 f[ cgjl_hn[ [][\[\[ ^_ m_l chp_hn[^[( ^[h^i
jl_mn[^[m mom gcf pi]_m [ ni^im fim [^_f[hnim8 _f [mnlif[\ci( d‡lg_h ^_f
]o[^l[hn_ gi^_lhi( [][\[\[ ^_ m_l chp_hn[^i j[l[ g_^cl f[ [fnol[ ^_ fim
[mnlim mi\l_ _f _]o[^il+ H[ jlcg_l[ ^_\c[ ^igch[l _f goh^i8 f[ m_aoh^[
l_p_f[\[ fim m_]l_nim ^_f `clg[g_hni+

E _h g_^ci ^_ n[hnim jli^cdcim( ?ifih m_ m_hnd[ [p[m[ff[^i jil _f
goh^i ko_ ‡f p_c[( j_li ko_ p_c[ mifi( c fi i`l_]c[ [ fim mi\_l[him _h ][g*
\ci ^_ fim g_^cim j[l[ nc_l mo ^_m]o\lc^il+ J[nol[fg_hn_ `o‡ [ f[ ]iln_ ^_
Lilnoa[f [ f[ ko_ jlcg_li m_ ^clcdcŠ( j_li b[\c‡h^im_ ijo_mni f[ g[sil j[ln_
^_ fim ]ihm_d_lim( ?ifih `o‡ l_]b[t[^i( [ohko_ m_ f_ _rcdc_lih fim jf[him c
^i]og_hnim kh_ m_lpc[h ^_ \[m_ [ mo jlis_]ni8 c jil chmcho[]cih ^_ ?[t[^c*
Q[( K\cmji ^_ ?_on[( m_ _hpcŠ oh \[d_f _h f[ ^cl_]]cih ch^c][^[ jil ?ifih7
O_ f_ h_a[\[( jo_m( [orcfci j[l[ l_[fct[l mo jlis_]ni( jilko_ m_ f_ ]l_c[
chm_hm[ni8 j_li j[l[ _h ][mi ^_ ko_ hi fi `o_l[( m_ f_ ko_lc[ [ll_\[n[l
ni^[ mo afilc[+ Af Eh`[hn_ ^ih Ahlcko_ _l[ s[ go_lni( ko_ ^_ inli gi^i
fim ^im pcmcih[lcim mo\fcg_m m_ bo\c_l[h _hn_h^c^i+

2 Ef$qcha+ Rc[d_m ^_ ?ifih( j+ 24+
z8 Lf|_pimn+ Dcmnif$c[ d_hif$[f ^_ fim pc[d_m( n+$ .+$ j+ .3 c .4+
#ZEf$qcffa+ Rˆ[d_m ^_ ?ifih( j+ .1+
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@ih Fo[w EE( ko_ hi ]igjl_h^c[ ko_ f[ Eh^c[ jo^c_l[ \om][lm_ mchi
]imn_[h^i _f =`lc][( ^_]f[lŠ fi]i [ ?ifih( ^_misŠ mom chmn[h]c[m( c ji]i
nc_gji ^_mjo]m _f cfomnl_ d_hip_m m[fc[ i]ofni ^_ Lilnoa[f( _hnl[\[ [
Amj[‰[( c _h f[ ch^cd]h]c[ c _f ^_m[fc]hni( ][hm[^i ^_ [fg[ c ^_ ]o_lji(
aifj_[\[ oh ^c[ [ f[m jo]ln[m ^_f ]ihp_hni ^_ O[hn[ I[lˆ[ ^_ f[ N†\c^[
[ j_^cl j[h c [ao[ j[g mo bcdi [ koc_h ff_p[\[ ^_ f[ g[hi+

K]bi [‰im g[m n[l^_( _h .4 ^] [\lcf ^_ .16/( m_ `clg[\[ _hnl_ ?ifih
c fim N_s_m ?[nŠfc]im _f [mc_hni c ][jcnof[]cih j[l[ _f ^_m]o\lcgc_hni ^_
=g‡lc][7 f[ ?[nŠfc][ D_ch[( ^_ cgj_l_]_^_l[ g_gilc[( ^[\[ [ ?ifih mom
dis[m j[l[ f[ l][fct[]cih ^_ mo mo_‰i( c ?ifih m_ f[m ^_pifpc[ _ha[mn[^[m
_h f[ ]ilih[ ^_f Jo_pi Ioh^i+

H[ ]lot ^_ >ilai‰[( ^_ f[+ ][m[ l_ch[hn_ ^_ Lilnoa[f( hi `o‡ _h [^_*
f[hn_ f[ ‹hc][ ko_ `f[g_Š oh fim g[l_m ^_m]ihi]c^im8 fim ][mncffim cf[m
nill_m ^_ =l[aih ^igch[lih f[m mif_^[^_m ^_f =nf†hnc]i+ Af goh^i ni^i
m_ ]ihgipcŠ ]ih f[ \o_h[ ho_p[ ^_f ^_m]o\lcgc_hni l_[fct[^i8 c ^_m^_ _f
jlcg_l chmn[hn_ [j[l_]cŠ _hnl_ f[m ]ilih[m ^_ Amj[‰[ c ^_ Lilnoa[f hi f[
hi\f_ _gof[]cih ^_ f[ afilc[ ^_f ^_m]o\lcgc_hni( mchi f[ _hpc^c[ ^_ f[
^igch[]cih( ko_ [ _hnl[g\im mi\_l[him j[l_]cŠ j_ko_‰i _f goh^i ]ih
ko_ _ffim hc b[\c[h mi‰[^i+

EE+

P[h fo_ai ]igi _f N_c ^_ Amj[‰[ nopi hinc]c[ ^_f ‡rcni `_fct ^_ ?ifih(
j_hmŠ _h f[ jli\[\cfc^[^ ^_ ko_ _f Lilnoa[f jl_n_h^c_l[ f[ ^igch[]cih ^_
[ko_f ]ihnch_hn_( `oh^†h^im_ n[hni _h f[m \of[m jihnc`c]c[m ]igi _h _f nl[*
n[^i ^_ .146 _h ko_ fim l_s_m ][nŠfc]im l_]ihi]c[h mo p[fc^_t c pcd_h]c[+
?ih n[f gincpi m_ [jl_molŠ [ _hpc[l ]igcmcih[^im [ Oo O[hnc^[^( mifc*
]cn[h^i bogcf^_g_hn_ ko_ ]ih`clg[l[ mo ^igch[_cih _h _f ]ihnch_hn_
^_m]o\c_lni( c b[]c‡h^if_ jl_m_hn_ f[m p_hn[d[m ko_ ^_ _ffi l_jiln[lc[ _f
]lcmnc[hcmgi+ L_li mc _f D_c B_lh[h^i b[\c[ g_l_]c^i _f l_hig\l_ ^_
!?[nŠfc]i(! hi f_ ]o[^l[\[ g[f _f ^_ b†\cf jifˆnc]i( c [mˆ bcti _hn_h^_l [
Oo O[hnc^[^ ko_ _mn[\[ l_mo_fni [ mimn_h_l [ ni^i nl[h]_ n[h cgjiln[hn_m
[^kocmc]cih_m+5

K]oj[\[ _f nlihi jihnc`c]ci =f_d[h^li RE+ H[m l_]c_hn_m pc]nilc[m
[f][ht[^[m jil fim ][mn_ff[him mi\l_ fim gilim c f[ i]oj[]cih ^_ Cl[h[^[(
b[\c[h [og_hn[^i _f p[fcgc_hni ^_ fim N_s_m ?[nŠfc]im _h f[ ?iln_ lig[h[(
_f ]o[f ohc^i [f h[nol[f l_ai]cdi jil _f ho_pi ^_m]o\lcgc_hni( bcti ko_ _f
Lihnˆ`c]_ hi p[]cf[l[ _h ^c]n[l _f / ^_ g[si ^_ .160 oh[ \of[ c^‡hnc][ [
f[m ^_ mom jl_^_]_mil_m l_mj_]ni ^_f Lilnoa[f( ]ih`clg[h^i f[ ^igch[]cih
^_ Amj[‰[ _h fim j[cm_m i]]c^_hn[f_m( ^_f gcmgi gi^i ko_ b[\c[h ]ih`cl*
g[^i f[ ^_ Lilnoa[f _h f[m ]ihkocmn[m [`lc][h[m+

5 Ehpcha+ Rc[d_m ^_ ?ifih( j+ 30+
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@_m_imi _f Lihnˆ`c]_ ^_ hi j_ldo^c][l fim chn_l_m_m ^_ hchaoh[ ^_ f[m
^im jin_h]c[m ]ihkocmn[^il[m( c ko_ _mni jo^c_l[ jli^o]cl oh[ ]igjfc][*
]cih c [][mi oh ligjcgc_hni( m_ [jl_molŠ [ _rj_^cl _h 1 ^_ g[si o_ .160
mo `[gim[ \of[ _h ko_ ^_n_lgch[ f[ fˆh_[ ^_ ^_g[l][]cih ^_ f[m ^K>]ili*
h[m( ]ih f[ ]o[f ]l_sŠ ^_d[l ]f[l[ c j_lg[h_hn_g_hn_ ^_mfcBf^[^imfim n_llc*
nilcim l_mj_]ncpim ^_ fim ^im mi\_l[him+

D[\f[h^i ^_ _mn[m \of[m ^ih Fild_ Fo[h c ^ih =hnihci ^_ Qffi[( m_
_rjl_m[h [mˆ7 !b[h mc^i mc_gjl_ _f `oh^[g_hni i \[m_ mi\l_ ko_ l_]ˆjli*
! ][g_hn_ b[h `oh^[^i _f ^_l_]bi ^_ jim_mcih [ [ko_ff[m jlipch]c[m( c _h
! f[m ko_ b[ _mnlc\[^i ni^[ f[ m_aolc^[^ c `o_lt[ ^_ fim nl[n[^imT]ihp_*
! hcim ]_f_\l[^im _hnl_ _mnim ^im mi\_l[him j[l[ ^_n_lgch[l _hnl_ mˆ ko‡
(8 j[cm_m mih fim ko_ j_ln_h_]_h fwdˆncg[g_on_ [ ][^[ ohi+! •

Pi^im fim jlˆh]cj_m ]lcmnc[him l_]ihi]c[h f[ p[fc^_t ^_ _mn[m \of[m(T
[oh m_ ]cn[ _f ][mi ^_ ko_ b[\c_h^i ko_lc^i [faohim ]ig_l]c[hn_m chaf_m_m
b[]_l _f ]ig_l]ci ^_ f[ Coch_[( _f N_c ^_ Lilnoa[f( ^ih Fo[h EE( l_koclcŠ
[f ^_ Ehaf[n_ll[( A^o[l^i ER( j[l[ ko_ .- cgjc^c_m_( `oh^[^i _h _f ^igchci
ko_ mi\l_ [ko_f n_llcnilci f_ ]ih]_^c[ oh[ \of[ jihnc`c]c[( c f[ jlibc\c]cih
nopi _`_]ni( ]ihp_h]c^i _f gih[l][ \lcn†hc]i ^_f ^_l_]bi ^_f l_]f[g[hn_+ fK

P[hni jil mo cgjiln[h]c[( ]o[hni f&il m_l ‡mn_ _f jlcg_l ^i]og_hni
^_f ]o[f f[m ^im h[]cih_m b[h ^_lcp[^i ^_l_]bim( ]l__gim ^_\_l chm_ln[lfi
chn_al[g_hn_+ @c]_ [mˆ7

** !=f_d[h^li K\cmji( mc_lpi ^_ fim mc_lpim ^_ @cim(† fim cfomnl_m
][lcmmcgim _h ?blcmni bcdi N_s B_lh[h^i( s gos [g[^[ _h ?blcmni bcd[
Em[\_f( N_ch[ ^_ ?[mncff[( ^_ H_ih( ^_ =l[aih( ^_ Oc]cfc[_ ^_ Cl[h[^[8
m[fo^ s \_h^c]cih [jimnŠfc][+ Hi ko_ g[m( _hnl_ ni^[m f[m i\l[m( [al[^[†
f[ ^cpch[ I[a_mn[^( s ho_mnli ]il[VKff̂ _m_[( _m ko_ f[ B‡ ][nŠfc][ s N_fc*
acih ]lcmnc[h[ m_[ _r[fn[^[( g[silg_hn_ _h ho_mnlim nc_gjim(s ko_ _h ni^[
j[ln_ m_[ [gjfc[^[ s ^cf[n[^[( s m_ jli]ol_ f[ m[fp[]cih ^_ f[m [fg[m( s f[m
\†l\[l[m h[]cih_m m_[h ^_jlcgc^[m s l_^o]c^[m † _m[ gcmg[ B‡+ Lil fi
]o[f( ]igi koc_l[ ko_ g _mn[ m[]l[ mcff[ ^_ O[h L_^li( jil `[pil ^_ f[ ^cpch[
]f_g_h]c[ %[ohko_ ch^cahim& b[s[gim mc^i ff[g[^im( ]ihi]c_h^i ^_ pim(
ko_ micm N_s_m s Llˆh]cj_m ][nŠfc]im p_l^[^_lim( ]o[f_m m[\_gim ko_ mc_g*
jl_ b[\_cm mc^i(_ po_mnlim jl_]f[lim b_]bim %^_ ko_ s[ ][mc ni^i _f goh^i
nc_h_ _hn_l[ hinc]c[& fi g[hc`c_mn[h( s ko_ hi mif[g_hn_ fi ^_m_[cm( g[m ]ih
ni^i ]ih[ni( _m`o_lti( `_lpil s ^cfca_h]c[( hi j_l^ih[h^i † nl[\[dim( a[mnim(
hc j_fcalim( s ^_ll[g[h^i po_mnl[ jlijc[ m[hal_( fi b[]_cm8 s ko_ b[\_cm
^_^c][^i ^_m^_ [nl[mg _ffi ni^i po_mnli †hcgi( s ni^[m po_mnl[m `o_lt[m(
]igi fi n_mnc`c][ f[ l_]oj_l[]cih ^_f N_chi ^_ Cl[h[^[( ko_ [bil[ ]ih

6 Fo[h c Qffi[+ I_gilc[ mi\l_ _f g_lc^c[hi ^_ ^_g[l][]cih( chnli^+ ?hfX*i+ ?if_]]cih ^_

nlhn[^im( n+ .+i j+ .60+
.- fE[]ehsn$w( J[pcahncihm( Ris[a_m hh^ Pl[`c]m i` nb_ _hafcmb+ pif+ /( j[lni /( j+ /+

.. Oif‹f$t[hi+ Lifˆnc][ ch^c[h[( _^+ .315+ j+ 12+
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n[hn[ afilc[ ^_f ^cpchi hig\l_ bc]cmn_cm( fc\l†h^if_ ^_ f[ ncl[hˆ[ m[ll[]‡*
hc][( @cah[g_hn_ migim gipc^im( %hi mch ][ow[& s ^_\_gim `[pil[\f_*
g_hn_( s ^_ ho_mnl[ pifohn[^( ]ih]_^_lim [ko_ffi g_^c[hn_ fi ]o[f( ][^[
^c[ ]ih g[m `_lpc_hn_ †hcgi(† bihl[ ^_f gcmgi @cim s [gjfc[]cih ^_f
cgj_lci ]lcmnc[hi( ji^[cm jlim_aocl _mn_ m[hni s fi[\f_ jlijŠmcni( ^_ ko_
ho_mnli chgiln[f @cim m_ [al[^[+ Ahn_h^cgim( ko_ ^_m^_ [nl[m [pˆ[^_m
f&d!ijo_mni _h po_mnli †hcgi( ^_ \om][l s ^_m]o\lcl [faoh[m cmf[m s nc_ll[m
`clg_m l_gin[m ‡ ch]Šahcn[m( ^_ inlim b[mn[ [bil[ hi b[ff[^[m( j[l[ l_^o]cl
fim.oil[^il_m s h[nol[f_m ^_ _ff[m [f m_lpc]ci ^_ ho_mnli N_^_hnil( s ko_ jli*
`_m_h f[ B‡ ][nŠfc][8 s ko_ jil b[\_l _mn[^i gos i]oj[^im _h f[ l_]oj_l[*
]cih ^_f ^c]bi N_chi ^_ Cl[h[^[( hi jo^cmn_cm b[mn[ [bil[ ff_p[l † ^_m_[^i
`ch _mn_ RQ/mnli m[hni s fi[\f_ jlijŠmcni7 s ko_ `ch[fg_hn_( b[\c_h^i jil
pifohn[^ ^_ @cim ]i\l[^i _f ^c]bi N_chi( ko_lc_h^i jih_l _h _d_]o]cih
po_mnli ^_m_i( jlip_cmn_cm [f ^cf_]ni bcdi ?lcmnŠ\[f ?ifih( big\l_ [jni s
gos ]ihp_hc_hn_ † n[h al[h h_ai]ci( s ^cahi ^_ m_l n_hc^i _h go]bi( ]ih
h[pcim _ a_hn_( j[l[ m_g_d[hn_m ]im[m( \c_h [j_l]c\c^[m8 hi mch al[h^ˆmc*
gim nl[\[dim( ]imn[m s j_fcalim( j[l[ ko_ jil f[ g[l \om][m_ ]ih ^cfca_h]c[8
h[p_a[h^i jil _f g[l K]‡[hi( b[ff[lih ]c_ln[m cmf[m l_ginˆmcg[m( _ n[g*
\c_h nc_ll[m `clg_m( ko_ b[mn[ [bil[ hi b[\c[h mc^i jil inlim b[ff[^[m( _h
f[m ]Q88ff_mb[\cn[h go]b[m a_hn_m( ko_ pcp_h _h j[t8 s ko_ [h^[h( m_aoh
m_ [`clg[( ^_mho^[m( s ko_ hi ]ig_h ][lh_+ U † fi ko_ fim ^c]bim po_mnlim
g_hm[d_lim jo_^_h ]if_acl( _mn[m gcmg[m a_hn_m( ko_ pcp_h _h f[m momi^c*
]b[m cmf[m s nc_ll[m `clg_m( ]l__h ko_ b[s oh @cim( ?lc[^il _h fim ]c_fim(
s ko_ j[l_]_h [m[t [jnim j[l[ F(!_]c\clf[ B‡ ][nŠfc][( s m_l _hm_‰[^im _h
\o_h[m ]imnog\l_m8 s m_ nc_h_ _mj_l[ht[ ko_ mc `o_m_h ^i]nlch[^im( m_
chnli^o]clc[ ]ih `[]cfc^[^ _h f[m ^c]b[m nc_ll[m ‡ cmf[m _f hig\l_ ^_f O[f*
p[^il s O_‰il ho_mnli FAOQ*?NEOPK+ U ko_ _f ^c]bi ?lcmnŠ\[f ?ifih bcti
_^c`c][l _h oh[ ^_ f[m jlch]cj[f_m ^_ f[m ^c]b[m cmf[m oh[ nill_ `o_ln_( s _h
ao[l^[ ^_ _ff[ jomi ]c_lnim ]lcmnc[him( ^_ fim ko_ ]ih ‡f b[\c[h c^i( s j[l[
ko_ ^_m^_ [ffˆ \om][m_h inl[m cmf[m s nc_ll[m `clg_m l_gin[m ‡ ch]Šahcn[m8
s ko_ _h f[m ^c]b[m cmf[m s nc_ll[m s[ ^_m]o\c_ln[m m_ b[ffŠ ili s ]im[m
[lig†nc][m( s inl[m go]b[m ^_ al[h jl_]ci( ^cp_lm[m _h a‡h_li s ][fc^[^+
Lil fi ]o[f( n_hc_h^i [n_h]cih † ni^i fi momi^c]bi ]ih ^cfca_h]c[( jlch]c*
j[fg_hn_ † f[ _r[fn[]cih s ^cf[n[]cih ^_ f[ B‡ ][nŠfc][( ]igi ]ihpc_h_ g
N_s_m s Llˆh]cj_m ][nŠfc]im( † cgcn[]cih ^_ fim N_s_m po_mnlim [hn_]_mil_m(
^_ ]f[l[ g_gilc[( jlijomcmn_m( ]ih _f `[pil ^_ f[ @cpch[ ?f_g_h]c[( mod_*
n[l f[m momi^c]b[m cmf[m s nc_ll[m `clg_m(_ fim b[\cn[hn_m_ h[nol[f_m ^_ff[m
_ l_^o]clfim † f[ B‡ ][nŠfc][+

!=mˆ( ko_ Jim [f[\[h^i go]bi _h _f O_‰il _mn_ po_mnli m[hni s fi[\f_
jlijŠmcni( s ^_m_[h^i ko_ m_[ ff_p[^i g ^_\c^[ _d_]o]cih( s ko_ _f gcmgi
hig\l_ ^_ ho_mnli O[fp[^il m_ jf[hn_ _h [ko_ff[m j[ln_m7 im [gih_mn[gim
ghs go]bi _h _f O_‰il( _ jil _f m[al[^i \[oncmgi ko_ l_]c\cmn_cm( g_^c[hn_
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_f ]o[f _mn[cm i\fca[^i † fim g[h^[gc_hnim [jimnŠfc]im( s jil f[m _hnl[‰[m
^_ gcm_lc]il^c[ ^_ Jo_mnli O_‰il FAmo]gmPi( [n_hn[g_hn_ im l_ko_lcgim(
ko_ ]o[h^i chn_hn†l_^_m _gjl_h^_l s jlim_aocl ^_f ni^i m_g_d[hn_ _gjl_m[(
ko_gcm s ^_\[cm ]ih †hcgi jlihni s ]_fi ^_ p_l^[^_l[ B‡( ch^o]cl fim jo_*
\fim ko_ pc!_h _h f[m n[f_m cmf[m_ nc_ll[m( ko_ l_]c\[h f[ N_fcacih _blcmnc[h[(
_ ko_ _h hchaoh nc_gji im _mj[hn_h fim j_fcalim s nl[\[dim( n_hc_h^i _mj_*
l[ht[ s ]ih`c[ht[ `clg_( ko_ _f Kghcjin_hn_ @cim `[pil_]_l† `]fc]_g_hn_
po_mnl[m _gjl_m[m8s j[l[ ko_ mc_h^iim ]ih]_^c^[ f[ fc\_l[fc^[^ ^_ f[
al[]c[ [jimnŠfc][( ]ih g[m fc\_ln[^ s [nl_pcgc_hni nig_cm _f ][lai ^_cn[h
cgjiln[hn_ h_ai]ci( gino jlijci( s hi † chmn[h]c[ ^_ j_nc]cih po_mnl[( hc
^_ inli ko_ jil pim him fi b[s[ j_^c^i( g[m ^_ ho_mnl[ g_l[ fc\_l[fc^[^(
s ^_ ]c_ln[ ]c_h]c[( s ^_ jf_hcno^ ^_f ji^_lˆi [jimnŠfc]i( ni^[m f[m cmf[m s
nc_ll[m `clg_m( b[ff[^[m( s ko_ m_ b[ff[l_h ^_m]o\c_ln[m( s ko_ m_ ^_m]o\lc_l_h
†]c[ _f K]]c^_hn_ s I_^ci^c[( `[\lc][h^i s ]igjihc_h^i oh[ fˆh_[ ^_f
Lifi •lnc]i( ko_ _m _f O_jn_hnlcih( [f Lifi =hn†lnc]i( ko_ _m _f I_^ci^c[8
il[ m_ b[s[h b[ff[^i cmf[m s nc_ll[m `clg_m( il[ m_ b[s[h ^_ b[ff[l †]c[ f[
Eh^c[( Š †]c[ inl[ ]o[fkoc_l j[ln_8 f[ ]o[f fˆh_[ ^cmn_ ^_ ][^[ oh[ ^_ f[m
cmf[m ko_ pofa[lg_hn_ ^c]_h ^_ fim =til_m s ?[\i*p_l^_( ]c_h f_ao[m †]c[
_f K]]c^_hn_ s I_^ci^c[+ =mˆ ko_ ni^[m mom cmf[m s nc_ll[m `clg_m b[ff[^[m
_ ko_ m_ b[ff[l_h ^_m]o\c_ln[m s ko_ m_ ^_m]o\lc_l_h ^_m^_ f[ ^c]b[ fˆh_[
†]c[ _f K]]c^_hn_ s I_^ci^c[( ko_ jil inli N_s Š Llˆh]cj_ ]blcmnc[hi hi
`o_l_h []no[fg_hn_ jim_ˆ^[m( b[mn[ _f ^c[ ^_f h[]cgc_hni ^_ Jo_mnli O_‰il
FAOQ*?NEOPKjlŠrcgi j[m[^i( ^_f ]o[f ]igc_ht[ _f [‰i jl_m_hn_ ^_ gcf s
]o[nli]c_hnim s hip_hn[ s nl_m( ]o[h^i `o_lih jil po_mnlim g_hm[d_lim s
][jcn[h_m b[ff[^[m [faoh[m ^_ f[m ^c]b[m cmf[m8 jil f[ [onilc^[^ ^_f Kghcji*
n_hn_ @cim(† Jim _h O[h L_^li ]ih]_^c^[( s ^_f Rc][lc[ni ^_ FAOQ*?NEOPK
ko_ _d_l]_gim _h f[m nc_ll[m( ]ih ni^im fim O_‰ilˆim ^_ff[m( ]co^[^_m( `o_l*
t[m( foa[l_m( pcff[m( ^_l_]bim( dolcm^c]]cih_m( s ni^[m mom j_ln_h_h]c[m( jil
_f n_hil ^_ f[m jl_m_hn_m f[m ^†gim( ]ih]_^_gims [mcah[gim j_lj_no[*
g_hn_ [ pim( s † fim N_s_m ^_ ?[mncff[ s ^_ H_[h( po_mnlim b_l_^_lim s
mo]_mil_m+ U b[]_gim( ]ihmncnocgim s ^_jon[gim† Rim( s † fim ^c]bim
po_mnlim b_l_^_lim s mo]_mil_m m_‰il_m ^_ff[m( ]ih fc\l_( ff_hi s [\mifoni
ji^_l( [onilc^[^ s dolcm^c]]cih8 ]ih ^_]f[l[]cih ko_ jil _mn[ $ho_mnl[
^ih[]cih( ]ih]_mcih s [mcah[]cih hi m_ _hnc_h^[ hc jo_^[ _hn_h^_l( ko_ m_
kocn_ hc b[s[ ^_ kocn[l _f ^_l_]bi [^koclc^i† hchaoh Llˆh]cj_ ]blcmnc[hi(
ko_ []no[fg_hn_ bo\c_l_ ji_m_ˆ^i f[m ^c]b[m cmf[m s nc_ll[m `clg_m( b[mn[
_f momi^c]bi ^c[ ^_ J[ncpc^[^ ^_ ho_mnli O_‰il FAOQ*?NEOPK+U [ff_h^_
^_mni( im g[h^[gim _h pclno^ ^_ m[hn[ i\_^c_h]c[( ko_ [mˆ ]igi n[g\c_h
fi jlig_n_cm( s hi ^o^[gim jil po_mnl[ al[h^ˆmcg[ ^_pi]cih s g[ah[hc*
gc^[^ N_[f( ko_ fi ^_d[l_cm ^_ b[]_l( jli]ol_cm _hpc[l† f[m ^c]b[m nc_ll[m
`clg_m‡ cmf[m( big\l_m \o_him( n_g_limim ^_ @cim( ^i]nim( m[\cim s _rj_l*
nim( j[l[ ko_ chmnlos[h fim momi^c]bim h[nol[f_m_ gil[^il_m _h f[ B‡
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?[nŠfc][( s f_m _hm_‰_h \o_h[m ]imnog\l_m( jihc_h^i _h _ffi ni^[ f[ ^cfc*
a_h]c[ ko_ ]ihp_ha[+ U ^_f ni^i chbc\cgim † ]o[f98mkoc_l j_lmih[m( ^_
]o[fkoc_l ^cahc^[^( [ohko_ m_[ N_[f ‡ Egj_lc[f( _mn[^i( al[^i( Šl^_hi
]ih^c]cih( mi j_h[ ^_ _r]igohcih f[nl_ m_hn_hncl_( _h f[ ]o[f jil _f gcmgi
][mi ch]oll[h( mc fi ]ihnl[lci bc]c_l_h( ko_ hi jl_mog[h cl( jil b[\_l g_l*
][^_lˆ[m( Š jil inl[ ]o[fkoc_l ][om[( mch _mj_]c[f fc]_h]c[ po_mnl[(_
^_ fim ^c]bim po_mnlim b_l_^_lim s mo]_mil_m( † f[m cmf[m s nc_ll[m `clg_m
b[ff[^[m s ko_ m_ b[ff[l_h ^_m]o\c_ln[m( s ko_ m_ ^_m]o\lc_l_h( †]c[ _f
K]]c^_hn_ s I_^ci^c[( `[\lc][h^i s ]igjihc_h^i oh[ fˆh_[ ^_m^_ _f jifi
•lnc]i [f jifi =hn†lnc]i8 il[ f[m nc_ll[m `clg_m ‡ cmf[m m_[h b[ff[^[m s m_
b[s[h ^_ b[ff[l †]c[ f[ Eh^c[ Š †]c[ inl[ ]o[fkoc_l j[ln_8 f[ ]o[f fch_[
^cmn_ ^_ ]o[fkoc_l[ ^_ f[m cmf[m ko_ pofa[lg_hn_ ff[g[h ^_ fim =til_m s
?[\i*p_l^_ ]c_h f_ao[m †]c[ _f K]]c^_hn_ s I_^ci^c[7 ]igi ko_^[ ^c]bi+ Ji
i\mn[hn_ ]ihmncno]cih_m s il^_h[ht[m [jimnŠfc][m s inl[m ]o[f_mkoc_l[ ko_
_h ]ihnl[lci m_[h( ]ih`c[h^i _h _f O_‰il( ^_ koc_h jli]_^_h ni^im fim
\c_h_m cgj_lcim s m_‰ilˆim( ko_ _h][gch[h^i po_mnl[m i\l[m( mc jlim_aocm
_mn_ m[hni s fi[\f_ jlijŠmcni( ]ihm_aocl†h po_mnlim nl[\[dim_ _gjl_m[m _h
\l_p_ nc_gji( ]ih `_fc]c^[^ s afilc[ ^_ ni^i _f jo_\fi ]blcmnc[hi( jlimj_lˆ*
mcg[ m[fc^[+ U jilko_ m_lc[ ^c`c]ofnimi ff_p[l f[m jl_m_hn_m f_nl[m † ][^[
foa[l ^ih^_ `o_l_ h_]_m[lci ff_p[lm_( ko_l_gim( s ]ih fim gcmgim gino s
]c_h]c[ g[h^[gim( ko_ † mom nl[mogjnim( `clg[^im ^_ g[hi ^_ hin[lci
j‹\fc]i( j[l[ _ffi l_ko_lc^i( s ]illi\il[^im ]ih m_ffi ^_ [faoh[ j_lmih[
]ihmncnoc^[ _h ^cahc^[^ _]f_mc†mnc][( Š ^_ [faoh ][\cf^i _]f_mc†mnc]i( m_ f_m
^‡ f[ gcmg[ `‡ _h doc]ci(s `o_l[ ^_ 3.s _h inl[ ]o[fkoc_l j[ln_( ko_ m_
^[lc[ † f[m jl_m_hn_m mc `o_m_h _rbc\c^[m s gimnl[^[m+ =mˆ( ko_ † hchaoh
big\l_ m_[ fˆ]cni ko_\l[hn[l( Š ]ih [nl_pcgc_hni n_g_l[lci cl ]ihnl[ _mn[
ho_mnl[ ][ln[ ^_ _h]igc_h^[( [gih_mn[]cih( l_ko_lcgc_hni( ^ih[]cih( ]ih*
]_mcih( [mcah[]cih( ]ihmncnff]cih( ^cjon[]cih( ^_]l_ni( g[h^[^i( chbc\c]cih(
pifohn[^+ U mc [faohi jl_mogc_l_ chn_on[lfi( m_j[ ko_ ch]ollcl† _h f[
ch^cah[]cih ^_f Kghcjin_hn_ @cim( s ^_ fim \c_h[p_hnol[^im =jŠmnif_m
L_^li s L[\fi+

!@[^[ _h Nig[( _h O[h L_^li( † ]o[nli ^_ g[si ^_f [‰i ^_ f[
Ah][lh[]cih ^_f O_‰il gcf s ]o[nli]c_hnim s hip_hn[ s nl_m( _h _f [‰i
jlcg_li ^_ ho_mnli jihnc`c][^i+!

Amn[ \of[ p_hc[ [ m_l _f jlcg_l nˆnofi f_a[f( jilko_ f_a[f m_ ]ihmc*
^_l[\[ _h [ko_ff[ ‡ji][( ko_ p_hc[ [ n_h_l _f N_c ^_ Amj[‰[( s [f gcmgi
nc_gji pchi [ m_l _f jlcg_l johni ^_ ^cm]omcih _hnl_ f[m ^im ]Šln_m ]ih*
kocmn[^il[m+fK

B_lh[h^i _f ][nŠfc]i b[\c[ p_h]c^i _h _m[ _mj_]c_ ^_ fo]b[ nl[\[^[
_h Nig[ _hnl_ fim [d_hn_m ^_ fim ^im j[cm_m j[l[ ^_]c^cl [f Lihnˆ`c]_ _h

./ D_ll_l[+ @‡][^[ E( ][j+ ER( fc\li h( j+ 1.+
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`[pil ^_ mom l_mj_]ncpim mi\_l[him8 j_li hi jil _mi m_ ^[\[ jil p_h]c^i
_f jilnoao_m( [ koc_h [orcfc[\[h fim gcmgim ]ihm_d_lim ko_ b[\c_h^i
^_]f[l[^i chm_hm[ni _f jlis_]ni ^_ ?ifih( s b[\c‡h^im_ ijo_mni [ ko_ ^ih
Fo[h EE []_jn[l[ mom i`l_]cgc_hnim( kocmc_lih cgj_f_lf_ [ il^_h[l _f [m_*
mch[ni ^_f cfomnl_ d_hip_m( ]o[h^i [llid[^i jil f[ n_gj_mn[^ l_][f[\[ [
mom jo_lnim( †hn_m ^_ ko_ fim N_s_m ?[nŠfc]im nopc_l[h ]ihi]cgc_hni ^_f
goh^i ^_m]o\c_lni+

N_]b[t[^i n[h ch`[g_ jlis_]ni( c fo_ai ko_ m_ moji kh_ _f L[j[ b[*
\c[ `cd[^i f[ fˆh_[ ^_ ^_g[l][]cih( m_ jl_j[l[\[ _h Hcm\i[ oh[ al[h^_ _m*
]o[^l[( ]osi i\d_ni imn_hmc\f_ _l[ g[l]b[l [f =`lc][( j_li ko_ _h l_[fc*
^[^ ^_\c[ t[lj[l j[l[ f[m ho_p[m cmf[m+ =mˆ( jo_m( _f Lilnoa[f ko_ ]ihmc*
^_l[\[ ]igi `o_hn_ ^_ mo ^_l_]bi f[ \of[ ^_ I[lnchi R( ]ih`clg[^[ jil
mom mo]_mil_m( hi l_]ihi]c[ f[ ^_ =f_d[h^li RE( c ko_lc[ i jl_n_h^c[ ko_
f[m [lg[m c f[ i]oj[]cih ^_f n_llcnilci m[h]cih[l[h oh ^_l_]bi g_dil+

O[\_^il ^ih B_lh[h^i ^_ fi ko_ m_ jlis_]n[\[ _h f[ _iln_ p_]ch[( c
^_ ko_ j[l[ [^ilg_]_l mom mimj_]b[m m_ _hpc[\[ [ ^ih Nos ^_ O[o^_ j[l[
[ll_af[l fim jl_j[l[ncpim ^_ f[m _rj_^c]cih_m ko_ ^_ ?Kfffoh[]o_l^i ^_\c[h
`cd[l f[ fˆh_[ ^_ ^_g[l_[]cih il^_h[^[ jil f[ O[hn[ O_^_( l_mifpcŠ [ mo p_t
_hpc[l oh _gcm[lci [f Lilnoa[f( ^[h^i jlch]cjci [ oh[ ^_ _m[m fo]b[m ^c*
jfig†nc][m _h ko_ [f `co m_ ^_m]o\l_ ko_ f[ p_l^i(^ c f[ domnc]c[ [f][ht[h
g[m ko_ f[ [mno]c[ c f[ chnlca[+

@ih Hij_ ^_ D_ll_l[( ]igcmcih[^i _mj[‰if( ko_ m_ ]lot[\[ ]ih ^ih
Nos ^_ O[o^_( ff_p[\[ f[ gcmcih ^_ ^[l [f N_c ^_ Lilnoa[f fim [al[^_]c*
gc_hnim ^_ fim N_s_m ?[nŠfc]im jil _f l_]c\cgc_hni b_]bi [ ?ifih( c f[ goc
l_mj_noim[ m‹jfc][ ^_ ko_ m_ _mn[\f_]c_l[ j[l[ fim m‹\^cnim jilnoao_m_m f[
jlibc\c]cih ^_ pcmcn[l f[m nc_ll[m ^_m]o\c_ln[m( ]igi f[ n_hc[h fim _mj[‰i*
f_m j[l[ j[m[l [ f[m jim_mcih_m [`lc][h[m+ L_li( _h f[ jl_pcmcih ^_ ni^i _p_h*
ni( _f ]igcmcih[^i _mj[‰if ff_p[\[ oh jfc_ai l_m_lp[^i ko_ ]ihn_hc[ fcm[
c ff[h[g_hn_ f[ chncg[]cih ^_ fi ko_ _h f[ jlcg_l[ _l[ gincpi ^_ m‹jfc][+

@ih Fo[h EE b[\c[ fial[^i ]ib_]b[l [ p[lcim ^_ fim gc_g\lim ^_f ?ih*
m_di ^_ mo lcp[f( ^_ n[f mo_ln_ ko_ †hn_m ^_ ko_ ff_a[l[h ]igcmcih[^im i
]ill_im( s[ ‡f n_hc[ ]ihi]cgc_hni ^_ [ko_ffi gcmgi ^_ ko_ m_ f_ ko_lc[
cgjih_l8 c mo]_^cŠ g[m ^_ oh[ p_t ko_ _f ]ill_i ko_ m_ f_ ^_mj[]b[\[ Qfd_h*
n_g_hn_ mig_nc_h^i [ mo ^_]cmcih [faoh[ ^o^[ al[p_( m_ ]lot[l[ _h fim
][gchim ]ih _f ko_ O+ I+ _hpc[\[ l_mifpc_h^i f[ ^o^[ ko_ m_ f_ ]ihmofn[\[+

Ji _l[( jo_m( f[ chnlca[ c go]bi g‡him f[ [mno]c[ fi ko_ b[]c[ `[fn[
[f mi\_l[hi jilnoao_m( j_li mi\l[\[ nchi [ mo lcp[f( ]osi ‹hc]i i\d_ni
_l[ ^[l f[la[m [ f[ h_ai]c[]cih( _h n[hni ko_ ?ifih ji^c[ _gjl_h^_l mo
m_aoh^i pc[d_( j[l[ _f ]o[f m_ f_ ^[\[h Šl^_h_m [jl_gc[hn_m+ Af jilnoao_m(
m[\_^il ^_ f[ ^i\f_ gcmcih ko_ ff_p[\[ D_ll_l[ c ^_ f[m Šl^_h_m ]igohc*
][^[m [f d_`_ ^_ f[ [lg[^[( Fo[h Ni^lˆao_t ^_ Bihm_][( j[l[ ko_ _mnopc_l[
[j_l]c\c^i j[l[ _f [n[ko_ i j[l[ f[ ^_`_hm[( m_aoh fi ko_ chn_hn[l[ f[ _m*
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]o[^l[ ^_ ^ih F o[h8.0_f mi\_l[hi jilnoao_m( l_j_ncgim( hi ^cŠ nc_gji [ ko_
m_ f_ bc]c_l[ chncg[]cih hchaoh[8 jo_m( b[]c_h^i jlig_m[m ^cf[nilc[m( [^_*
f[hn[\[ mom chnlca[m c _hn[\f[\[ [hn_ f[ Ofnhn[ O_^_ `ilg[f l_]f[g[]cih ]ih*
nl[ fim N_s_m K[nŠfc]im ko_ f_ _hnl[\[\[h mom ^_m]o\lcgc_hnim c ]ihkocmn[m+

P[f l_]f[g[]cih ^cŠ ilˆd_h [ ko_ Oo O[hnc^[^ ^c]n[l[ _h /3 ^_
m_nc_g\l_ %.160& oh[ ho_p[ \of[ _h ko_ ]ih`clg[\[ f[ [hn_lcil( c l[nc`c*
][\[ f[ fˆh_[ ^_ ^_gx7x(l][]cihko_ b[\c[ `cd[^i+

Him N_s_m ?[nŠfc]im b[\c[h nlcoh`nn^i7 Kifih t[lj[\[ ^_f jo_lni*^_
K†^ct( _gjl_h^c_h^i mo m_aoh^i pc[d_( _f /2 ^_ m_nc_g\l_( c oh ^c[( ^_m*
jo_m _f !^cmj_hm[o+il ^_ fim cgj_lcim! ]ih`clg[\[ fim ^_l_]bim [^koclc^im
jil _f ^_m9g\lcgc_hni+ L_li hi jil _mi ^_mg[s[\[ mo cfomnl_ lcp[f+

Ho_ai ko_ ]l_sŠ n_h_l _f n_ll_hi mo`c]c_hn_g_hn_ jl_j[l[^i( _hpc3 [
^ih L_^li @c[t c [ ^ih F@VL̂ _ L_h[ jlijihc_h^i( jil pc[ ^_ nl[hm[]]cih
j[l[ [][ff[l f[m ^cmjon[m( ko_ `o_l[ jil f[m cmf[m K[h[lc[m c hi jil f[m
=til_m i f[m ^_ K[\i*p_l^_( ko_ j[m[l[ f[ fch_[ ^cpcmilc[+ @ih B_lh[h^i
]ihn_mnŠ [hoh]c[h^i ]ih jigj77n c ]_l_gihc[ chomcn[^[m f[ g[l]b[ ^_ ^ih
L_^li ^_ =s[f[ c ^_ ^ih C[l]ˆ[ H3j_t ^_ K[lp[d[f( jlijihc_h^i mig_n_l
ni^[m f[m ^c`_l_h]c[m [f [l\cnl[g7gni ^> oh[ jin>h]c[ cgj[l]c[f+

J [^[ m_ b[]c[( jQ>O(ko_ no pc_l[ oh ][l†]n_l ^_`chcncpi8 j_li _mnim
j[mim( c g_dil ^clc[gim _mn[ fo]b$n ^cjfig†nc][( hi `o‡ ^_f ni^i j_l^c^[(
jo_m ko_ _h _f [‰i mcaoc_hn_ m_ [domnŠ _hnl_ f[m ^im ]3ln_m _f nl[n[^i ^_
Pil^_mcff[m %4 ^>dohci ^_ .161&( _h pclno^ ^_f ]o[f f[ fˆh_[ ^_ ^_g[l][*
]cih ^_\c[ j[m[l 04- f_ao[m [f K]]c^_hn_ ^_ f[m cmf[m ^_ K[\i*p_l^_+

Kigi _mn_ nl[n[^i ^c3 g†fd_h [ hin[\f_m ]ihnlip_lmc[m( c ]igi mo
]_f_\l[]cih pchi [ m_l _f l_]ihi]cgc_hni ko_ ][^[ oh[ ^_ f[m j[ln_m ]ihnl[*
n[hn_m b[]c[ ^_f ^_l_]bi ^_f inli( dota[gim ]ihp_hc_hn_ nl[m]lc\clfi ˆhn_*
al[g_hn_+ @c]_ [mˆ7

PN=P=@K @A PKN@AOEHH=O+

.1 ! @ih B_lh[h^i s ^i‰[ Em[\_f( jil f[ al[]c[ ^_ @cim l_s s l_sh[
^_ K[mncff[( ^_ H_[h( ^_ =l[aih s ^_ Oc]cfc[( ^_ Cl[h[^[( ^_ Pif_^i( ^_
R[f_h]c[( ^_ C[fc]c[( ^_ I[ffil][( ^_ O7qcff[( ^_ K_l^_‰[( ^_ -3l^ip[( ^_
-3l]_a[( ^_ Iol]c[( ^_ F [b_h( ^_f =fa[l\_( ^_ =fa_tcl[( ^_ Cc\l[fn[l( ^_
f[m Emf[m ^_ Kh(h[lc[( ]ih^> s ]ih^_m[ ^_ >[l]_fih[( s m_‰il_m ^_ Rcm][s[ s
^_ fX`ifch[( ^oko_m ^_ =n‡h[m s ^_ J_ij[nlc[( ]ih^_m ^_ Nim_ffih s ^_
K_l^[‰[( g[lko_m_m ^_ Klcmn[h s ^_ Ci]_[hi( _h oh[ ]ih _f jlˆh]cj_ ^ih
Fo[h( ho_mnli gos ][li s gos [g[^i bcdi( jlcgia‡hcni b_l_^_li ^_ fim
^c]bim ho_mnlim l_shim s m_‰ilˆim+ Lil ko[hni( jil ^ih D_hlcko_ D_hlc*
ko_m( ho_mnli g[sil^igi g[sil( s ^ih Con_ll_ ^_ K†l^_h[m( ]igcm[lci

fw D_ll_l[+ @_]+F+fc\+ h( ][j+ p( j+ 10T11+
.1 ?[fpi+ ?if_]]cih ^_ nl[n[^im+ n+K.+- j+ .X.+
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g[sil ^_ H_ih( ho_mnli ]ihn[^il g[sil( s_f ^i]nil Ni^lcai 7I[f^ih[^i(
ni^im ^_f ho_mnli ]ihm_di( `o‡ nl[n[^i( [mm_hn[^i s ][jcnof[^i jil him( s
_h ho_mnli hig\l_( s jil pclno^ ^_ hh_mnli ji^_l( ]ih _f m_l_hˆmmcgi ^ih
Fo[h( jil f[ al[]c[ ^_ @cim l_s ^_ Lilnoa[f s ^_ fim =fa[l\_m( ^_ [ko_h^_
s ^_ [ff_h^_ _f g[l( _h =`lc][ m_‰il ^_ Coch_[( ho_mnli gos ][li s gos
[g[^i b_lg[hi( s ]ih Nos ^_ Oim[( m_‰il ^_ Qm[al_m s >_l_ha_f( s ^ih
Fo[h ^_ Oim[ mo bcdi( h+fgin[]_h g[sil ^_f ^c]bi m_l_hˆmmcgi l_s ho_mnli
b_lg[oi( s =lc[m ^_ =fg[^[h`n( ]ill_ac^il ^_ fim `_]b[m ]cpcf_m ^_ mo ]iln_
s ^_f mo ^_m_g\[lai( ni^im ^_f ]ihm_di ^_f ^c]bi m_l_hˆmmcgi l_s ho_mnli
b_lg[hi( _h mo hig\l_ s jil pclno^ ^_ mo ji^_l( mom _g\[r[^il_m ko_
† him pchc_lih( mi\l_ f[ ^c`_l_h]c[ ^_ fi ko_g him s [f ^c]bi mwl_hˆmmcgi
l_s ho_mnli b_lg[hi j_ln_h_]_( ^_ fi ko_ b[mn[ mc_n_ ^c[m ^_mn_ g_m ^_
dohci _h ko_ _mn[gim( ^_ f[ `_]b[ ^_mn[ _m]lcjnol[ +_mn† jil ^_m]o\lcl _h _f
g[l K]‡[hi( _h f[ ko[f ^c]b[ ][jcnof[]cih fim ^c]bim ho_mnlim jli]ol[^i*
l_m( _hnl_ inl[m ]im[m( jlig_nc_lih ko_ ^_hnli ^_ ]c_lni n‡lgchi _h _ff[+
]ihn_hc^i( him inila[lˆ[gim( ]ih`clg[lˆ[gim( dol[lˆ[gim( l[nc`c][lˆ[gim s
[jli\[lˆ[gim f[ ^c]b[ ][jcnof[]cih jil ho_mnl[m j_lmih[m8 ‡ him ko_lc_h^Š
]ogjfcl( ‡ ]ogjfc_h^i ni^i fi ko_ [ms _h ho_mnli hig\l_ `o‡ [mm_hn[^K$(
‡ ][jcnof[^i( ‡ inila[^i ]_l][ ^_ fi momi^c]bi( g[h^[gim nl[_l [hn_ him
f[ ^c]b[ _m]lcjnhl[ ^_ f[ ^c]b[ ][jcnof[]cih s [mc_hni j[l[ f[ p_l s _r[gc*
h[l( s _f n_hil ^_ff[ ^_ dS`P] OR dS`Pc`\_m _mn_ ko_ m_ mcao_7

!AJ AH JKI>NA @A @EKO PK@KLK@ANKOK( L=@NA s BEFK s

AOL•NEPQ O=JPK( PNAO LANOKJ=O NA=HfX AJPA @EOPEJP=O

U =L=NP=@=O( U QJ= OKH= AOAJ?E= @EREJ=+

! 7I[hc`c_mni s hinilci m_[ g ni^im ko[hnim _mn_ j‹\fc]i clnmnligc_hni
pc_l_h( ]igi _h f[ pcff[ ^_ Pil^_mcff[m( † mc_n_ k+c[m ^_f g_m ^_ dohci( [‰i
^_f h[m]cgc_hni ^_ ho_mnli O_‰il F _mo ?blcmni ^_ gcf‡ ko[nli]c_hnim ‡
hip_hn[ ‡ ko[nli [‰im( _h jl_m_h]c[ ^_ him fim m_]l_n[lcim s _m]lcp[him(‡
hin[lcim j‹\fc]im ^_ somi _m]lcnim( _mn[h^i jl_m_hn_m fim bihl[^im ^ih
D_hlcko_ D_hlcko_m( g[sil^igi g[sil ^_ fim gos [fnim s gos ji^_limim
jlˆh]cj_m( m_‰il_m ^ih B_lh[h^i s ^i‰[ Em[\_f( jil f[ al[]c[ ^_ @cim l_s
_ l_sh[ ^_ ?[mncff[( ^_ H_[h( ^_ =l[aih( ^_ Oc]cfc[( ^_ Cl[h[^[ # ‡ ^ih
Con_ll_ ^_ ?†l^_h[m( ]ihn[^il g[sil ^_ fim ^c]bim m_‰il_m l_s s l_sh[( s
_f ^i]nil Ni^lcai I[f^ih[^i( ni^im ^_f ]ihm_di ^_ fim ^c]bim m_‰il_m l_s s
n_sh[ ^_ ?[mncff[( ‡ ^_ H_[h( ^_ =l[aih( ^_ Oc]cfc[( ‡ ^_ Cl[h[^[" mom
jli]ol[^il_m \[mn[hn_m ^_ f[ oh[ j[ln_( ‡ fim bihl[^im Nos ^_ Oim[( m_‰il
^_ Qm[al_m‡ >_l_ha_f( ‡ ^ih Fo[h ^_ Oim[ mo bcdi( [fgi n[]_h g[sil ^_f
gos [fni s gos _r]_f_hn_ m_‰il ^ih Fo[h( jil f[ al[]c[ ^_ @cim l_s ^_
Lilnoa[f( ‡ ^_ fim =fa[(l\_m( ^_ [ko_h^_ ‡ ^_ [ff_h^_ _f g[l( _h =`lc][
m_‰il ^_ Coch_[(‡ =lc[m ^_ =fg[^[h[( ]ill_ac^il ^_ fim `_]b[m ]cpcf_m _h
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mo ]iln_(‡ ^_f mo ^_m_g\[lai( ni^im ^_f ]ihm_di ^_f ^c]bi m_‰il l_s ^_
Lilnoa[f ‡ mom _g\[r[^il_m 3 jli]ol[^il_m \[mn[hn_m( m_aoh^ [g[m f[m
^c]b[m j[ln_m fi gimnl[lih jil f[m ][ln[m ‡ ji^_l_m( ‡ jli]ol[]cih_m ^_ fim
^c]bim m_‰il_m mom ]ihmncnos_hn_m( ^_ f[m ko[f_m mo n_hilRS dS`P]OR#IS`'
Pc[ _m _mn_ ko_ m_ mcao_7

!@ih B_lh[h^i s ^i‰[ Em[b_f( jil f[ al[]c[ ^_ @cim l_s s l_sh[ ^[
?[mncff[( ^_ EF_ih( ^_ =l[aih( ^_ Oc]cfc[( ^_ Cl[h[^[( ^_ Pif_^i( ^_
R[f_h]c[( ^_ C[fc]c[( ^_ I[@il][( ^_ O_pcff[( ^_ ?_l^_‰[( ^_ ?Šl^ip[( ^_
?Šl]_a[( ^_ Iol]c[( ^_ F[b_h( ^_f =fa[l\_( ^_ =fa_tcl[( ^_ Cc\l[fn[l( ^_
f[m Emf[m ^_ ?[h[lc[( ]ih^_ s ]ih^_m[ ^_ >[l]_fih[( ‡ m_‰il_m ^_ Rcm][s[
‡ ^_ I[fch[( ^oko_m ^_ =nŠh[m‡ ^_ J_ij[nlc[( ]ih^_m ^_ Nim_ffih ‡ ^_
?_l^[‰[( g[lko_m_m ^_ Klcmn[h ‡ ^_ Ci]_[hi+ Lil ko[hni _f m_l_hˆmmcgi
l_s ^_ Lilnoa[f( ho_mnli gos ][li ‡ gos [g[^i b_lg[hi( _g\cŠ † him
jil mom _g\[r[^il_m ‡ jli]ol[^il_m † Nos ^_ Oim[( ]os[m mih f[m pcff[m
^_ Qm[al_ ‡ >_l_ha_f( ‡ † ^ih Fo[h ^_ Oim[ mo [fgin[]_h g[sil( ‡ =lc[m
^_ =fg[^[h[( mo ]ill_ac^il ^_ fim `_]b[m ]cpcf_m _h mo ]iln_‡ ^_f mo
^_m_g\[lai( ni^im ^_f mo ]ihm_di( j[l[ jf[nc][l ‡ nig[l [mc_hni( ‡ ]ih]il*
^c[ ]ih him( Š ]ih ho_mnlim _g\[r[^il_m ‡ jli]ol[^il_m( _h ho_mnli
hig\l_( mi\l_ f[ ^c`_l_h]c[ ko_ _hnl_ him s _f ^c]bi m_l_hˆmmcgi l_s ^_
Lilnoa[f ho_mnli b_lg[hi( ‡ mi\l_ .- ko_ † him s † ‡f j_ln_h_]_ ^_ fi
ko_ b[mn[ [ail[ _mn† jil ^_m]o\lcl _h _f g[l K]‡[hi8 jil _h^_ ]ih`c[h^i
^_ pim ^ih D_hlcko_ D_hlcko_m ho_mnli g[sil^igi g[sil( ‡ ^ih Con_ll_
^_ ?†l^_h[m( ]igcm[lci g[sil ^_ H_[h( ho_mnli ]ihn[^il g[sil( ‡ _f ^i]nil
Ni^lcai fX`[f^ih[^i( ni^im ^_f ho_mnli ]ihm_di( ko_ micm n[f_m j_lmih[m(
ko_ ao[l^[l_cm ho_mnli m_lpc]ci(‡ \c_h( ‡ `c_fg_hn_ b[l_cm fi ko_ jil him
pim `o_l_ g[h^[^i ‡ _h]ig_h^[^i( jil _mn[ jl_m_hn_ ][ln[ pim ^[*
gim ni^i ho_mnli ji^_l ]igjfc^i( _h [ko_ff[ g[m [jn[ `ilg[ ko_ ji^_*
gim ‡ _h n[f ][mi m_ l_koc_l_( _mj_]c[fg_hn_ j[l[ ko_ jil him s _h ho_mnli
hig\l_ ‡ ^_ ho_mnlim b_l_^_f$Km(‡ mo\]_mil_m(‡ ^_ ni^im ho_mnlim l_shim
‡ m_‰ilˆim( m‹\^cnim‡ h[nol[f_m ^_ffim( ji^[cm nl[n[l( ]ih]il^[l ‡ [m_hn[l(
‡ `[t_l nl[ni ‡ ]ih]il^c[ ]ih fim ^c]bim _g\[r[^il_m ^_f ^c]bi m_l_hˆmmcgi
l_s ^_ Lilnoa[f ho_mnli b_lg[hi( _h mo hig\l_( ko[fkoc_l ]ih]c_lni(
[mc_hni( fcgcn[]cih( ^_g[l][]cih ‡ ]ih]il^c[ mi\l_ fi ko_ ^c]bi _m( jil fim
pc_hnim _h al[^im ^_ Jiln_(‡ ^_f Oif( ‡ jil [ko_ff[m j[ln_m( ^cpcmcih_m(‡
foa[l_m ^_f ]c_fi(‡ ^_ f[ g[l( ‡ ^_ f[ nc_ll[( ko_† pim \c_h pcmni `o_l_h(
‡ [ms pim ^[gim _f ^c]bi ji^_l( j[l[ ko_ ji^[cm ^_r[l [f ^c]bi l_s ^_
Lilnoa[f( ‡ †wom l_shim‡ mo\]_mil_m ni^im fim g[l_m‡ cmf[m(‡ nc_ll[m ko_
`o_l_h ‡ _mnipc_l_h ^_hnli ^_ ko[fkoc_l fcgcn[]cih‡ ^_g[l][]cih( ko_ ]ih
‡f `ch][l_h ‡ ko_^[l_h8 ‡ inlims pim ^[gim _f ^c]bi ji^_l( j[l[ ko_ _h
ho_mnli hig\l_( ‡ ^_ ho_mnlim b_l_^_lim‡ mo\]_mil_m(‡ ^_ ho_mnlim l_shim
‡ m_‰ilˆim( ‡ m‹\^cnim( ‡ h[nol[f_m ^_ffim( ji^[^_m ]ih]il^[l(‡ [m_hn[l( _
l_]_\cl( ‡ []_jn[l ^_f ^c]bi l_s ^_ Lilnoa[f( ‡ ^_ fim ^c]bim mom _g\[r[^il_m(
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‡ jli]ol[^il_m _h mo hig\l_( ko_ ni^im fim g[l_m( cmf[m‡ nc_ll[m k‹_ `o_l_h
‡ _mnipc_l_h ^_hnli ^_ f[ fcgcn[]cih‡ ^_g[l][]cih ^_ ]imn[m( g[l_m ‡ cmf[m
‡nc_ll[m( ko_ ko_^[l_h‡ `ch][l_h ]ih him ‡ ]ih ho_mnlim mo\]_mil_m( j[l[
ko_ m_[h ho_mnlim‡ ^_ ho_mnli m_‰ilˆi ‡ ]ihkocmn[(‡ [ms ^_ ho_mnlim
l_shim ‡ mo\]_mil_m ^_fEim( ]ih [ko_ff[m fcgcn[]cih_m‡ _r]_j]cih_m( ‡ ]ih
ni^[m f[m inl[m ^cpcmcih_m‡ ^_]f[l[]cih_m( ko_ g piminlim \c_h pcmni `o_l_ x
‡ j[l[ ko_ mi\l_ ni^i fi ko_ ^c]bi _m( ‡ j[l[ ][^[ oh[ ]im[ ‡ j[ln_ ^_ffi(
‡ mi\l_ fi † _ffi ni][hn_( i ^_ _ffi ^_j_h^c_!hn_(i † _ffi [h_ri ‡ ]ih_ri _h
ko[fkoc_l g[h_l[( fFK^[cm `[t_l ‡ inila[l( ]ih]il^[l( nl[n[l ‡ l_]_\cl( ‡
[]_jn[l _h ho_mnli hig\l_( ‡ ^_ fim ^c]bim ho_mnlim b_l_^_lim‡ mo\]_mil_m(
‡ ^_ ni^im ho_mnlim l_shim( m_‰ilˆim(‡ m‹\^cnim‡ h[nol[f_m ^ifEim( ko[f_m*
koc_l ][jcnof[]cih_m ‡ ]ihnl[]nim( _m]lcjnol[m( ]ih ko[f_mkoc_l pˆh]ofim(
[\nim( gi^im( ]ih^c]cih_m( i\fca[]cih_m ‡ _mncjof[]cih_m( j_h[m‡ mo\gcmci*
h_m(‡ l_hoh]c[]cih_m( ko_ piminlim kocmc_l^_m‡ \c_h pcmni pim `o_l_(‡
mi\l_ _ffi ji^[cm `[t_l ‡ inila[l( ‡ `[a[cm(‡ inilao_cm ni^[m f[m ]im[m(‡
][^[ oh[ ^_ff[m( ^_ ko[fkoc_l h[nol[f_t[ ‡ ][fc^[^( al[p_^[^ ‡ cgjiln[h*
]c[ ko_ m_[h( Š m_l jo_^[h( [ohko_ m_[h n[f_m( ko_ jil mo ]ih^c]cih
l_koc_l[h inli ho_mnli m_‰[f[^i _ _mj_]c[f g[h^[^i( ‡ ^_ ko_ m_ ^_pc_m_ ^_
`_]bi ‡ ^_ ^_l_]bi `[t_l mchaof[l ‡ _rjl_m[ g_h]cih( ‡ ko_ him m_s_h^i
jl_m_hn_m ji^lc[gim `[t_l ‡ inila[l( ‡ l_]_\clx ‡ inlims pim ^[gim ji^_l
]igjfc^i( j[l[ ko_ ji^[cm dol[l( _ dol_cm _h ho_mnl[ †hcg[( ko_ him‡
ho_mnlim b_l_^_lim‡ mo\]_mil_m(‡ m‹\^cnim(‡ h[nol[f_m( ‡ p[mm[ffim [^koc*
lc^im ‡ jil [^ko_lcl( n_g_gim( ao[l^[l_gim ‡ ]igjfcl_gim( ‡ ko_ n_lh†h
ao[l^[l†h ‡ ]igjfcl†h l_[fg_hn_ ‡ ]ih _`_]ni ni^i fi ko_ piminlim [ms
[m_hn[l^_m( ][jcnof[l^_m(‡ dol[l^_m( ‡ inila[l^_m( ‡ `chh[l^_m( ]_m[hn_
ni^[ ][on_f[( `l[o^_ ‡ _ha[‰i( `c]]cih( mcgof[]cih( ‡ [ms f&i^[cm _h ho_mnli
hig\l_ ][jcnof[l _ m_aol[l( ‡ jlig_n_l( ko_ him _h j_lmih[ m_aol[l_gim(
dol[l_gim ‡ jlig_n_l_gim( _ inila[l_gim ‡ `clg[l_gim ni^i fi ko_ piminlim
_h ho_mnli hig\l_( ]_l][ fi ko_ ^c]bi _m( m_aol[l]f_m‡ jlig_nc_l^_m ‡
][jcnof[l^_m( ^_hnli ^_ [ko_f n_lgchi ^_ nc_gji ko_ pim \c_h j[l_]c_l_( ‡
ko_ fi ao[l^[l_gim ‡ ]igjfcl_gim l_[fg_hn_ ‡ ]ih _`_]ni( mi f[m ]ih^c*
]cih_m‡ j_h[m ‡ i\fca[]cih_m ]ihn_hc^[m _h _f ]ihnl[]ni ^_ f[m j[]_m _hnl_
him s _f ^c]bi m_l_hˆmmcgi N_s ho_mnli b_lg[hi `_]b[m‡ ]ih]il^[^[m( ‡
mi ni^[m f[m inl[m ko_ piminlim jlig_nc_l^_m _ [m_hn[l^_m( f[m ko[f_m ^_m^_
[ail[ jlig_n_gim ^_ j[a[l( mc _h _ff[m ch]illc‡l_gim( j[l[ fi ko[f ni^i ‡
][^[ oh[ ]im[ ‡ j[ln_ ]f_ffi( pim ^[gim _f ^c]bi ji^_l ]ih fc\l_ ‡ a_h_l[f
[^gchcmnl[]cih( ‡ jlig_n_gim ‡ m_aol[gim jil ho_mnl[ `‡ s j[f[\l[ l_[f(
^_ n_h_l‡ ao[l^[l ‡ ]igjfcl him ‡ ho_mnlim b_l_^_lim‡ mo\]_mil_m( ni^i
fi ko_ jil piminlim( ]_l][ ^_ fi ko_ ^c]bi _m( _h ko[fkoc_l `ilg[ ‡ g[h_l[
`o_m_ `_]bi‡ ][jcnof[^i ‡ dol[^i( ‡ jlig_nc^i( ‡ jlig_n_gim ^_ fi b[p_l
jil `clg_( l[ni ‡ al[ni( _mn[\f_ ‡ p[f_^_li [ail[ ‡ _h ni^i nc_gji d[g[m8
‡ ko_ hi cl_gim hc p_lh_gim ]ihnl[ _ffi hc ]ihnl[ j[ln_ [faoh[ ^_Di( him(
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hc ho_mnlim b_l_^_lim‡ OQ\??f7fKl_O(jil him( hc jil inl[m chn_ljŠmcn[m
j_lmih[m( ^cl_]n]( hc ch^cl_]n_( mi [faoh[ ]ifil( hc ][om[ _h doc]ci( hc `o_l[
^‡f( mi i\fca[]cih _rjl_m[( ko_ j[l[ _ffi `[t_gim ^_ ni^im ho_mnlim \c_h_m
j[nlcgihc[f_m ‡ `cm][f_m(‡ inlim ko[f_mkoc_l ^_ ho_mnlim p[mm[ffim( m‹\^cnim(
‡ h[nol[f_m( go_\f_m s gct _m(  f[pc^im‡ jil b[p_l+ Lil `clg_t[ ^_ fi ko[f
g[h^[gim ^[l _mn[ ho_mnl[ ][ln[ ^_ ji^_l( f[ ]o[f `clg[gim ^_ ho_mnlim
hig\l_m( ‡ g[h^[lhim m_ff[lf[ ]ih ho_mnli m_ffi( ^[^[ _h f[ pcff[ ^_ Pil^_*
mcff[m(† ]ch]i ^c[m ^_f g_m ^_ dohci( [fˆi ^_f h[m]cgc_hni ^_ ho_mnli O_‰il
F_mo ?blcmni ^_ gcf ko[nli]c_hnimŠ hip_hn[ ‡ ko[nli [‰im+

!LY ;@ F;L'LC @7 F;LB7(

!Ui ;Q`\O\ 9OZdZ#Qa RQ G]ZSR]&O_]l_n[lci ^_f N_s ‡ ^_ f[ N_sh[(
ho_mnlim mA(‰il_m(f[&ct_ _m]l_\cl jil mo g[h^[^i+!

!@ih Fo[h( ^]` f[ al[]c[ ^_ @cim l_s ^_ Lilnoa[f( ‡ ^_ fim =fa[l\_m(
^_ [ko_h^_( ^_ [ff_h^_ _f g[l _h •`lc][( ‡ m_‰il ^_ Coch_[+ = ko[hnim _mn[
ho_mnl[ ][ln[ ^_ ji^_l ‡ jli]ol[]cih pc_l_h( `[t_gim m[\_l( ko_ jil ko[hni
jil g[h^[^i ^_ fim gos [fnim s goc _r]_f_hn_m( ‡ ji^_limim jlˆh]_j_m _f
l_s ^ih B_lh[h^i( ‡ l_sh[ ^i‰[ Em[\_f( l_s‡ l_sh[ ^_ ?[mncff[( ^_ H_[h(
^_ =l[aih( ^_ Oc]cfc[( ^_ Cl[h[^[ #([ ho_mnlim gos [g[^im ‡ jl_]c[^im
b_lg[him( `o_lih ^_m]i\c_ln[m ‡ b[ff[^[m ho_p[g_hn_ [faoh[m cmf[m(‡ ji*
^lc[h [^_f[hn_ ^_m]i\lcl ‡ b[ff[l inl[m cmf[mŠ nc_ll[m( mi\l_ f[m ko[f_m oh[m
‡ f[m inl[m b[ff[^[m(Š jil b[ff[l( jil _f ^_l_]bi ‡ l[tih ko_ _h _ffi n_h_gim(
ji^lc[h mi\l_p_hcl _hnl_ him ni^im(‡ ho_mnlim l_shim‡ m_‰ilˆim( m‹\^cnim
‡ h[nol[f_m ^_ffim( ^_\[n_m‡ ^c`_l_h]c[m( ko_ ho_mnli O_‰il hi ]ihmc_hn[(
g him jf[t_( jil _f al[h^_ [gil ‡ [gcmn[^ ko_ ]hnl_ him ni^im [s(‡ jil m_
\om][l( jli]ol[l( ‡ ]ihm_lp[l g[sil j[t( ‡ g[m `clg_ ]ih]il^c[( ‡ [mo]c_*
ai( ko_ _f g[l ]h ko_ f[m ^c]b[m cmf[m+ _mn[h( s `o_l_h b[ff[^[m( m_ j[ln[‡
^_g[lko_ ]hnl_ him ni^im _h [faoh[ \o_h[( ]c_ln[ ‡ fcgcn[^[ g[h_l[8 s
jilko_ him [f jl_m_hn_ hi ji^_gim _h _ffi _hn_h^_l _h j_lmih[( ]ih`c[h^i
^_ pim Nos ^_ Oim[( m_‰il ^_ Qm[al_m‡ >_l_ha_f( s ^ih Fo[h ^_ Oim[(
ho_mnli [fgin[]_h g[sil( s =lc[m ^_ =fg[^[h[( ]ill]dc^il ^_ fim `_]b[m
]cpcf_m _h f[ ho_mnl[ ]iln_(‡ RSZho_mnli ^_m_g\[lai( ni^im ^_f ho_mnli
]ihm_di( jil _mn[ jl_m_hn_ ][ln[ pim ^[gim ni^i ho_mnli ]igjfc^i ji^_l(
[\nilc^[^( ‡ _mj_]c[f g[h^[^i( ‡ pim `[t_gim ‡ ]ihmncnocgim† ni^im doh*
n[g_hn_( ‡ † ^im ^_ pim‡ † ohi ch mifc^og mc fim inlim _h ]o[fkoc_l g[*
h_l[ `o_l_h cgj_^c^im( ho]mnlim _g\[r[^il_m ‡ jli]ol[^il_m( _h [ko_ff[
g[m [\n[ `ilg[ ko_ ji^_gim( ‡ _h n[f ][mi m_ l_koc_l( a_h_l[f s _mj_]c[f*
g_hn_( _h n[f g[h_l[( ko_ f[ a_h_l[fc^[^ hi ^_lliao_ † f[ _mj_]c[fc^[^( hc
f[ _mj_]c[fc^[^ † f[ a_h_l[fc^[^( j[l[ ko_ jil him( s _h ho_mnli hig\l_ ‡
^_ ho_mnlim b_l_^_lim‡ mo\]_mil_m(‡ ^_ ni^im ho_mnlim l_shim‡ m_‰ilˆim(
m‹\^cnim‡ hW8(nol[f_m ^_ffim ji^[cm nl[n[l( ]ih]il^[l( [m_hn[l‡ `[t_f$( nl[n_cm(
]ih]il^_cm( ‡ [m_hn_cm(‡ `[a[cm ]ih fim ^c]bim l_s‡ l_sh[ ^_ ?[mncff[ ho_m*
nlim b_lg[him( Š ]ih koc_h j[l[ _ffi mo ji^_l n_ha[( ko[fkoc_l ]ih]c_lni(
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[mc_hni( fcgcn[]cih( ^_g[l][]cih( ‡ ]ih]il^c[ mi\l_ _f g[l K]‡[hi( cmf[m( ‡
nc_ll[ `clg_( ko_ _h ‡f _mnipc_l_h jil [ko_ffim logim ^_ pc_hnim( ‡ al[^im
^_ Jiln_ ‡ ^_ Oif( ‡ jil [ko_ff[m j[ln_m( ^cpcmcih_m‡ foa[l_m ^^ ]c_fi‡ ^_f
g[l( ‡ ^_ f[ nc_ll[( ko_ pim \c_h j[l_]c_l( 3 [ms pim ^[gim _f ^c]bi ji^_l
j[l[ ko_ ji^[cm ^_r[l( ‡ ^_r_cm† fim ^c]bim l_s ‡ l_sh[(‡ † mom l_shim‡
mo\]_mil_m( ni^im fim g[l_m( cmf[m(‡ nc_ll[m( ko_ `o_l_h‡ _mnipc_l_h ^_hnli
^_ ko[fkoc_l fcgcn[]cih( 3 ^_g[l][]cih( ko_ ]ih fim ^c]bim l_s ‡ l_sh[
ko_^[l_h( 3 [ms pim ^[gim _f ^c]bi ji^_l j[l[ _h ho_mnli hig\l_( ‡ ^_
ho_mnlim b_l_^_lim‡ mo\]_mil_m(‡ ^_ ni^im ho_mnlim l_shim‡ m_‰ilˆim m‹\*
^cnim‡ h[nol[f_m ^_ffim( ji^[cm ]ih fim ^c]bim l_s‡ l_sh[( ƒ ]ih mom jli*
]ol[^il_m( ]ih]il^[l( [m_hn[l( l_]_\cl( ‡ []_jn[l( ko_ ni^im fim g[l_m( cmf[m(
‡ nc_ll[m( ko_ `o_l_h‡ _mnipc_l_h ^_hnli ^_ f[ fcgcn[]cih(‡ ^_g[l][]cih
^_ ]imn[m( g[l_m( cmf[m( 3 ncwll[m ko_ ]ih him ‡ ho_mnlim mo\]_mil_m `ch][l_h(
m_[h ho_mnlim‡ ^_ ho_mnli m_‰ilˆi‡ ]ihkocmn[( ‡ [ms ^_ ho_mnlim l_shim‡
mo\]_mil_m ^_ffim( ]ih [ko_ff[m fcgcn[]cih_m ‡ _r]_j]cih_m ^_ ho_mnl[m cmf[m(
‡ ]ih ni^[m f[m inl[m ]f[‹mof[m ‡ ^_]f[l[]cih_m ko_ pim \c_h j[l_]c_l+ Af
ko[f ^c]bi ji^_l ^[gim † pim fim ^c]bim Nos ^_ Oim[( ‡ ^ih Fo[h ^_ Oim[(
‡ =lc[m ^_ =fg[^[h[( j[l[ ko_ mi\l_ ni^i fi ko_ ^c]bi _m( ‡ mi\l_ ][^[
oh[ ]im[( ‡ j[ln_ ^_ffi( ‡ mi\l_ fi † _ffi ni][hn_( Š ^_ffi ^_j_h^c_hn_( Š †
_ffi [h_ri ‡ ]ih_ri _h ko[fkoc_l g[h_l[( ji^[cm `[t_l ‡ inila[l( ]ih]il*
^[l( nl[n[l ‡ ^cmnl[n[l( l_]_\cl‡ []_jn[l _h ho_mnli hig\l_( ‡ ^_ fim ^c]bim
ho_mnlim b_l_^_lim‡ mo\]_mil_m(‡ ^_ ni^im ho_mnlim l_shim‡ m_‰ilˆim(
m‹\^cnim‡ h[nol[f_m ^_ffim( ko[f_mkoc_l ][jˆnofim‡ ]ihnl[nim ‡ _m]lcjnol[m(
]ih ko[f_mkoc_l pˆh]ofim( j[]nim( gi^im( ]ih^c]cih_m( i\fca[]cih_m(‡ _mnc*+
jof[]cih_m( j_h[m ‡ mo\gcmcih_m(‡ l_hoh]c[]cih_m( ko_ pim kocmc_l^_m(‡ †
pim \c_h pcmni `o_l_h(‡ mi\l_ _ffi ji^[cm `[t_l ‡ inila[l( 3 `[a[cm ‡ inil*
ah_cm ni^[m f[m ]im[m(‡ ][^[ oh[ ]._Q[m( ^_ ko[fkoc_l h[nol[f_t[( ][fc^[^(
al[p_^[^ 3 cgjiln[h]c[ ko_ m_[h Š m_l jo_^_h( jo_mni ko_ m_[h n[f_m( ko_
jil mo ]ih]fc]cih l_koc_l[h inli ho_mnli mchaof[l ‡ _mj_]c[f g[h^[^i( ‡ ^_
ko_ m_ ^_pc_mm_ ^_ `_]bi‡ ^_ ^_l_]bi `[t_l mchaof[l ‡ _rjl_m[ g_h]cih( ‡ ko_
him mc_h^i jl_m_hn_m ji^lc[gim `[t_l(‡ inila[l( ‡ l_]_\cl8 ‡ inlims pim ^[gim
ji^_l ]igjfc^i( j[l[ ko_ ji^[cm dol[l( 3dol_cm _h ho_mnl[ †hcg[( ko_ him
‡ ho_mnlim b_l_^_lim‡ mo\]_mil_m( m‹\^cnim‡ h[nol[f_m ‡ p[m[ffim [^koclc*
^im( ‡ jil []fko_lcl n_lh_gim( ao[l^[l_gim( ‡ ]igjfcl_gim( n_lh†h( ao[l*
^[l†h ‡ ]wgjfcl†h l_[fg_hn_( ‡ ]ih _`_ni( ni^i fi ko_ pim [ms [m_hn[l^_m(
][jcnof[l^_m( dol[l^_m( ‡ inia[l^_m( ‡ `clg[l ^_m( ]_m[hn_ ni^[ ][on_f[(
`l[o^_( _ha[‰i( ‡ `chacg_hni( ‡ [ms ji^[cm _h ho_mnli hig\l_ ][jcnof[l(
m_aol[l ‡ jlig_n_l( ko_ him _h j_lmih[ m_aol[l_gim( dol[l_gim( jlig_n_l_*
gim( ‡ `clg[l_gim ni^i fi ko_ pim _h _f mi\l_^c]bi hig\l_( []_l][ ^_ fi
ko_ ^c]bi _m( m_aol[l^_m( jlig_nc_l^_m‡ ][jcnof[l^_m( ^_hnli ^_ [ko_f
n‡lgchi ^_ nc_gji ko_ pim \c_h j[l_]c_l( ‡ ko_ fi ao[l^[l_gim ‡ ]igjfcl_*
g[m l_[fg_hn_( ‡ ]ih _`_ni( mi f[m ]ih^c]cih_m( j_h[m( ‡ i\fca[]cih_m +]ih|
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n_hc^[m _h _f ]ihnl[]ni ^_ f[m j[]_m _hnl_ him `_]b[m(‡ ]ih]il^[^[m( ‡ mi
ni^[m f[m inl[m ko_ pim jlig_nc_l^_m( ‡ [m_hn[l^_m _h _f ^c]bi hig\l_( f[m
ko[f_m ^_m^_ [ail[ jlig_n_gim ^_ j[a[l( ‡ j[a[l_gim l_[fg_hn_( ‡ ]ih
_`_ni( mc _h _ff[m ch]ollc‡l_gim( j[l[ fi ko[f ni^i(‡ ][^[ oh[ ]im[( ‡ j[ln_
^_ffi( pim ^[gim _f ^c]bi ji^_l ]ih fc\l_ ‡ a_h_l[f [^gchcmnl[]cih( ‡ jli*
g]n_gim ‡ m_aol[gim jil ho_mnl[ `‡ l_[f( ^_ n_h_l ao[l^[l ‡ ]igjfcl( ‡
[m&$ ho_mnlim b_l_^_lim‡ mo\]_mil]m( ni^i fi ko_ jil pim []_l][ ^_ fi ko_
^c]bi _m( _h ko[fkoc_l `ilg[ ‡ g[h_l[ ko_ `o_l_ `_]bi( ][jcnof[^i( dol[^i(
‡ jlig_nc^i( ‡ jlig_n_lhim ^_ fi b[p_l jil `clg_( l[ni ‡ al[ni( _mn[\f_( ‡
p[fcimi ^_ [ail[ j[l[ ni^i mc_gjl_( ‡ ko_ hi cl]gim( hc p_lh_gim( hc cl†h
hc p_lh†h ]ihnl[ _ffi( hc ]ihnl[ j[ln_ [faoh[ ^_ffi _h nc_gji [faohi( hc
jil [faoh[ g[h]l[( jil him( hc jil mˆ( hc jil chn_ljŠmcn[m j_lmih[m ^cl_]n_(
hc ch^cl_]n_( Oi [faffEDn ]ifil Š ][om[ _h doc]ci( hc `o_l[ ^Šf( mi i\fca[]cih
_rjl_m[( ko_ j[l[ _ffi `[t_gim ^_ fim ^c]bim ho_mnlim l_shim‡ m_‰ilˆim(‡
^_ ni^im fim inlim ho_mnlim \c_h_m j[nlcgihc[f_m( `cm][f_m(‡ inlim ko[f_m*
koc_l ^_ ho_mnlim p[m[ffim( m‹\^cnim ‡ h[nol[f_m( go_\f_m‡ ^_ l[ct( [pc^im
‡ jil [p_l8 _h n_mncgihci ‡ `‡ ^_ fi ko[f( pim g[h^[lhim ^[l _mn[ ho_mnl[
][ln[ `clg[^[ jil him( ‡ m_ff[^[ ^_ ho_mnli m_ffi( ^[^[ _h f[ ho_mnl[ ]_\^[n
^_ E+Fcm\ih[ † i]bi ^c[m ^_ g[lti+

Nos ^_ Lch[ f[ `cti [‰i ^_f h[m]cgc_hni ^_ ho_mnli O_‰ilF_mo ?blcmni(
^_ gcf ‡ ko[nli]c_hnim ‡ hip_hn[ ‡ ko[nli [‰im+

;@ NAU+

!€ fo_ai fim ^c]bim jli]ol[^il_m ^_ fim ^c]bim m_‰il_m l_s ‡ l_sh[ ^_
?[mncff[( ^_ H_[h( ^_ =l[aih( ^_ Oc]cfc[( ^_ Cl[h[^[ #+!( ‡ ^_f ^c]bi
m_‰il l_s ^_ Lilnoa[f( ‡ ^_ fim =fa[l\_m #+[( ^cr_lih( ko_ jil ]o[hni
_hnl_ fim ^c]bim m_‰il_m mom ]ihmncnos_hn_m b[s ]c_ln[ ^c`_l_h]c[( mi\l_ fi
ko_ [ ][^[ oh[ ^_ f[m ^c]b[m j[ln_m j_ln_h_]_( ^_ fi ko_ `[mn[ [s ^c[ ^_ f[
`_]b[ ^_mn[ ][jcnof[]cih _mn† jil ^_m_o\lcl _h _f g[l K]‡[hi8 jil _h^_
ko_ _ffim jil \c_h ^_ j[t ‡ ]ih]il^c[( ‡ jil ]ihm_lp[_cih ^_f ^_\^i ‡ [gil(
ko_ ^c]bi m_‰il l_s ^_ Lilnoa[f nc_h_ ]ih fim ^c]bim m_‰il l_s ‡ l_sh[ ^_
?[mncff[( ‡ ^_ =l[aih #+[( † mom =fn_t[m jf[t_(‡ fim ^c]bim mom jli]ol[*
^il_m _h mh hig\l_( ‡ jil pclno^ ^_ fim ^c]bim mom ji^_l_m( inila[lih ‡
]ihmchnc_lih( ko_ m_ b[a[‡ m_‰[f_ jil _f ^c]bi g[l K]‡[hi oh[ l[s[( ƒ

fˆh_[ ^_l_]b[ ^_ jifi [ jifi( ]ihpc_h † m[\_l( ^_f jifi †lnc]i [f jifi [h*
n†lnc]i( ko_ _m ^_ Jiln_ † Oof( f[ ko[f l[s[ Š fˆh_[ m_ [s[ ^_ ^[l(‡ ^‡
^_l_]b[( ]igi ^c]bi _m( f nl_m]c_hn[m‡ m_n_hn[ f_ao[m ^_ f[m cmf[m ^_f ?[\i
R_l^_( b†]c[ f[ j[ln_ ^_f Lihc_hn_( jil al[^im Š jil inl[ g[h_l[( ]igi
g_dil s g[m jl_mni m_ jo_^[ ^[l( ^_ g[h_l[ ko_ hi m_[h g[m( ‡ ko_
ni^i fi ko_ b[mn[ [koˆ m_ b[ `[ff[^i ‡ ^_m]o\c_lni( ‡ ^_ [koˆ [^_f[hn_ m_
b[ff[l_( ‡ ^_m]o\lc_l_ jil _f ^c]bi m_‰il l_s ^_ Lilnoa[f( ‡ jil mom h[pˆim(
[ms cmf[m ]igi nc_ll[ `clg_( ^_m^_ f[ ^c]b[ l[s[( ‡ fˆh_[ ^[^[ _h f[ `ilg[
momi^c]b[( s_h^i jil f[ ^c]b[ j[ln_ ^_f H_p[hn_( ^_hnli ^_ f[ ^c]b[ l[s[
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[ f[ j[ln_ ^_f H_p[hn_( Š ^_f J [ln_( Š ^_f Oof ^_ff[( n[hni ko_ hi m_[ [nl[*
p_m[h^i f[ ^c]b[ l[s[( ko_ _mni m_[(‡ `chko_( ‡ j_ln_h_t][ [f ^c]bi m_‰il
l_s ^_ Lilnoa[f ‡ † mom mo\]_mil_m( j[l[ mc_gjl_ d[g[m(‡ ko_ ni^i fi inli(
[ms cmf[m ]igi nc_ll[ `clg_( b[ff[^[m s jil b[ff[l( ^_m]o\c_ln[m s jil ^_m]o*
\lcl( ko_ mih Š `o_l_h b[ff[^[m jil fim ^c]bim m_‰il_m l_s‡ l_sh[ ^_ ?[m*
ncff[( ‡ ^_ =l[aih #( ‡ jil mom gnpcim ^_m^_ f[ ^c]b[ l[s[ ^[^[ _h f[
`ilg[ momi^c]b[( s_h^i jil f[ ^c]b[ j[ln_ ^_f Lihc_hn_( ^_mjo_m ^_ j[m[^[
f[ ^c]b[ l[s[ b†]c[ _f Lihc_hn_( Š _f J [ln_( Š _f Oof ^_.f[( ko_ ni^i m_[(
‡ `chko_(‡ j_ln_h_t][ g fim ^c]bim m_‰il_m l_s‡ l_sh[ ^_ ?[mncff[( ^_ H_[h
#( ‡ † mom mo\]_mil_m j[l[ mc_gjl_ d[g[m+ En_g fim ^c]bim jli]ol[^il_m
jlig_nc_lih( ‡ m_aol[lih jil pclno^ ^_ fim ^c]bim ji^_l_m( ko_ ^_ is_h
[^_f[hn_ hi _g\c[l†h h[pcim [faohim8 ]ihpc_h † m[\_l( fim ^c]bim m_‰il_m
l_s ‡ l_sh[ ^_ ?[mncff[( ‡ ^_ H_[h( ‡ ^_ =l[aih #( jil _mn[ j[ln_ ^_ f[+
l[s[ † f[ j[ln_ ^_f H_p[hn_ [ko_h^_ ^_ f[ ^c]b[ l[s[( ko_ ko_^[ j[l[ _f
^c]bi m_‰il l_s ^_ Lilnoa[f( ‡ ^_ fim =fa[l\_m #( hc _f ^c]bi m_‰il l_s ^_
Lilnoa[f † f[ inl[ $jxnln_ ^_ f[ ^c]b[ l[s[( ko_ ko_^[ j[l[ fim ^c]bim
m_‰il_m l_s‡ l_sh[ ^_ ?[mncff[(‡ ^_ =l[aih #( † ^_m]i\lcl ‡ \om][l nc_ll[m(
hc cmf[m [faoh[m( hc † ]ihnl[n[l( hc l_m][n[l( hc ]ihkocmn[l _h g[h_l[ [fao*
h[8 j_li ko_ mc [][_m]c_l_( ko_ s_h^i [ms [ko_h^_ ^_ f[ ^c]b[ l[s[ fim
^c]bim h[pcim ^_ fim ^c]bim m_‰il_m l_s‡ l_sh[ ^_ ?[mncff[( ^_ H_[h(
‡ ^_ =l[aih #( `[ff[m_h ko[f_mkoc_l cmf[m( Š nc_ll[m _h.- ko_ [ms ko_^[
j[l[ _f ^c]bi m_‰il l_s ^_ Lilnoa[f( ko_ [ko_ffi n[f m_[( ‡ `chko_
j[l[ _f ^c]bi m_‰il l_s ^_ Lilnoa[f( ‡ j[l[ mom b_l_^_lim j[l[ mc_gjl_
d[g[m( ‡ Oom =fn_t[m a_fi [s[h ^_ g[h^[l fo_ai ^[l ‡ _hnl_a[l+ A mc fim
h[pcim ^_f ^c]bi m_‰il l_s ^_ Lilnoa[f `[ff[l_h ko[f_mkoc_l cmf[m‡ nc_ll[m
_h f[ j[ln_ ^_ fim ^c]bim m_‰il_m l_s‡ l_sh[ ^_ ?[mncff[( ‡ ^_ H_[h( ‡ +^_
=l[aih #( ko_ ni^i fi n[f m_[( ‡ `chko_ j[l[ fim ^c]bim m_‰il_m l_s‡
l_sh[ ^_ ?[mncff[( ^_ H_[h(‡ ^_ =l[aih #( ‡ j[l[ mom b_l_^_lim j[l[
mc_gjl_ d[g[m( ‡ ko_ _f ^c]bi m_‰il l_s ^_ Lilnoa[f a_fi b[s[ fo_ai ^_
g[h^[l( ^[l ‡ _hnl_a[l+ En_g( j[l[ ko_ f[ ^c]b[ fch_[ Š l[s[ ^_ f[ ^c]b[
j[lnc]cih m_ [s[ ^_ ^[l( ‡ ^‡ ^_l_]b[( ‡ f[ g[m ]c_ln[ ko_ m_l ji^c_l_ jil
f[m ^c]b[m nl_m]c_hn[m ‡ m_n_hn[ f_ao[m ^_ f[m ^c]b[m cmf[m ^_f ?[\i*p_l^_
b†]c[ f[ j[ln_ ^_f Lihc_hn_( ]igi ^c]bi _m( ]ih]il^[^i( ‡ [m_hn[^i jil fim
^c]bim jli]ol[^il_m ^_ [g[m f[m ^c]b[m j[ln_m( ko_ ^_hnli ^_ ^c_t g_m_m
jlcg_lim mcaoc_hn_m( ]ihn[^im ^_m^_ _f ^c[ ^_ f[ `_]b[ ^_mn[ ][jcnof[]cih(
fim ^c]bim m_‰il_m mom ]ihmncnos_hn_m b[s[h ^_ _hpc[l ^im Š ko[nli ][l[*
p_f[m( ]ihpc_h † m[\_l( oh[ Š ^im ^_ ][^[ j[ln_( Š g‡him( m_aoh^ m_ []il*
^[l_h jil f[m ^c]b[m j[ln_m ko_ mih h_]_m[lc[m( f[m ko[f_m j[l[ _f ^c]bi
nc_gji m_[h dohn[m _h f[ cmf[ ^_ f[ al[h ?[h[lc[8 s _g\c_h _h _ff[m ][^[
oh[ ^_ f[m ^c]b[m j[ln_m( j_lmih[m( [ms jcfinim ]igi [mnlŠfiaim( ‡ g[lc*
h_lim( ‡ ko[f_mkoc_l inl[m j_lmih[m ko_ ]ihp_ha[h( j_li ko_ m_[h n[hnim
^_ oh[ j[ln_( ]igi ^_ inl[8 s ko_ [faoh[m j_lmih[m ^_ fim ^c]bim jcfinim(
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‡ [mnlŠfiaim( ‡ g[lch_lim( ‡ j_lmih[m ko_ m_j[h( ko_ _g\c[l_h fim ^c]bim
m_‰il_m l_s‡ l_sh[ ^_ ?[mncff[( ‡ ^_ H_[h( ‡ ^_ =l[aih #( p[s[h _h _f
h[pˆi i h[pˆim ko_ _g\c[l_ _f ^c]bi m_‰il l_s ^_ Lilnoa[f( ‡ ^_ fim =f*
a[l\_m #( ‡ [ms gcmgi [faoh[m ^_ f[m ^c]b[m j_lmih[m ko_ _g\c[l_ _f
^c]bi m_‰il l_s ^_ Lilnoa[f( p[s[h _h _f h[pˆi( i h[pˆim( ko_ _g\c[l_h
fim ^c]bim m_‰il_m l_s‡ l_sh[ ^_ ?[mncff[ ‡ =l[aih( n[hni ^_ oh[ j[ln_
]igi ^_ inl[ j[ln_( j[l[ ko_ dohn[g_hn_ jo_^[h g_dil p_l ‡ l_]ihi]_l f[
g[l( ‡ fim logim( ‡ pc_hnim( ‡ al[^im ^_ Oif ‡ J [ln_( ‡ m_‰[f[l F[m f_ao[m
mi\l_^c]b[m( n[hni ko_ j[l[ `[t_l _f m_‰[f[gc_hni ‡ fˆgcn_ ]ih]ollcl†h
ni^im dohnim( fim ko_ `o_l_h _h fim ^c]bim h[pˆim( ko_ _g\c[l_h [g[m f[m
^c]b[m j[ln_m( ‡ ff_p[l_h mom ji^_l_m8 fim ko[f_m ^c]bim h[pcim( ni^im doh*
n[g_hn_ ]ihnch‹_h mo ][gchi † f[m ^c]b[m cmF[m ^_f ?[\i*p_l^_( ‡ ^_m^_
[ffˆ nig[l†h mo lin[ ^_l_]b[ [f Lihc_hn_ b[mn[ f[m ^c]b[m nl_m]c_hn[m‡
m_n_hn[ f_ao[m( g_^c^[m ]igi f[m ^c]b[m j_lmih[m( ko_ [ms `o_l_h( []il*
^[l_h ko_ m_ ^_ p_h g_^cl( mch j_ldoc]ci ^_ f[m ^c]b[m j[ln_m( s [ffˆ ^ih^_
m_ [][\[l_h m_ b[a[ _f johni( ‡ m_‰[f ko_ ]ihp_ha[( jil al[^im ^_ Oif Š
^_ J [ln_( Š jil mchal[^ol[ ^_ f_ao[m( Š ]igi g_dil m_ jo^c_l_h ]ih]il^[l+
H[ ko[f ^c]b[ l[s[ m_‰[f_h( ^_m^_+_f ^c]bi jifi †lnc]i [f ^c]bi jifi [hn†l*
nc]i( ko_ _m ^_ J [ln_ † Oof( ]igi ^c]bi _m( s [ko_ffi ko_ m_‰[f[l_h fi
_m]lcp[h( ‡ `clg_h ^_ mom hig\l_m f[m ^c]b[m j_lmih[m ko_ [ms `o_l_h _g*
\c[^[m jil [g[m f[m ^c]b[m j[ln_m( f[m ko[f_m b[h ^_ ff_p[l `[]ofn[^ ‡
ji^_l_m ^_ f[m ^c]b[m j[ln_m ][^[ ohi ^_ f[ mos[( j[l[ b[]_l f[ ^c]b[ m_‰[f
‡ fcgcn[]cih8 s `_]b[ jil _ffim( m_s_h^i ni^im ]ih`ilg_m( ko_ m_[ [pc^[
jil m_‰[f ‡ fcgcn[]cih j_lj_no[g_hn_ j[l[ mc_gjl_ d[g[m+ L[l[ ko_ f[m
^c]b[m j[ln_m( hc [faoh[ ^_ff[m( hc mom mo\]_mil_m j[l[ mc_gjl_ d[g[m hi f[
jo_^[h ]ihnl[^_]cl( hc kocn[l( hc l_gip_l _h nc_gji [faohi( hc jil [faoh[
g[h_l[ ko_ m_[( ƒ m_l jo_^[+ A mc ][mi `o_l_( ko_ f[ ^c]b[ l[s[ ‡ fˆgcn_
^_ jifi g jifi( ]igi ^c]bi _m( nij[l_ _h [faoh[ cmf[ Š nc_ll[ `clg_( ko_ [f
]igc_fff8i ^_ f[ n[f cmf[ i nc_ll[ ko_ [m&! `o_l_ b[ff[^[ ^ih^_ ni][l_ f[ ^c]b[
l[s[ m_ b[a[ [faoh[ m_‰[f i nill_8 ‡ ko_ _h ^_l_]bi ^_ f[ n[f m_‰[f Š nill_
m_ ]ihnch‹_ ^ih^_ _h [^_f[hn_ inl[m m_‰[f_m jil f[ n[f cmf[i nc_ll[ _h ^_l_*
]bi ^_ f[ ^c]b[ l[s[( fim ko[f_m j[ln[h fi ko_ † ][^[ oh[ ^_ f[m j[ln_m
j_ln_h_]c_l_ ^_ff[( ‡ ko_ fim m‹\^cnim ^_ f[m ^c]b[m j[ln_m hi m_[h im[^im
fim ohim ^_ j[m[l † f[ ^_ fim inlim( hc fim inlim ^_ fim inlim( j[m[h^i f[
^c]b[ m_‰[f Š fˆgcn_ _h f[ n[f cmf[ 3 nc_ll[+

!D_ffY jil ko[hni j[l[ cl fim ^c]bim h[pcim ^_ fim ^c]bim m_‰il_m l_s‡
l_sh[ ^_ ?[mncff[( ^_ HŽih( ^_ =l[aih #( ^_ fim l_shim ‡ m_‰ilˆim† f[
^c]b[ mo j[ln_ [ff_h^_ ^_ f[ ^c]b[ l[s[( _h f[ g[h_l[ ko_ ^c]bi _m( _m
`ilt[^i ko_ [s[h ^_ j[m[l jil fim g[l_m ^_mn[ j[ln_ ^_ f[ l[s[ ko_ ko_^[
j[l[ _f ^c]bi m_‰il l_s ^_ Lilnoa[f( jil _h^_ _m ]ih]il^[^i ‡ [m_hn[^i
ko_ fim ^c]bim h[pcim ^_ fim ^c]bim m_‰il_m l_s‡ l_sh[ ^_ ?[mncff[( ^_

H_[h( ^_ =l[aih #( jo_^[h cl ‡ p_hcl( _ p[s[h ‡ p_ha[h fc\l_( m_aol[ ‡
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j[]c`c][g_hn_ mch ]ihnl[^c]]cih [faoh[ jil fim ^c]bim g[l_m ko_ ko_^[h
]ih _f ^c]bi m_‰il l_s ^_ Lilnoa[f( ^]hnli ^_ f[ ^c]b[ l[s[ _h ni^i nc_gji(
‡ ][^[ s ko[h^i mom =fn_t[m( ‡ mom mo\]_mil_m kocmc_l_h( ‡ jil \c_h nopc_*
l_h8 fim ]o[f_m p[s[h jil mom ][gchim ^_l_]bim( ‡ lin[m( ^_m^_ mom l_shim
j[l[ ]o[fkoc_l j[ln_ ^_ fi k h_ _mn† ^_hnli ^_ mo l[s[ ‡ fˆgcn_( ^ih^_
kocmc_l_h _g\c[l † ^_m]i\lcl( ‡ ]ihkocmn[l( ‡ ]ihnl[n[l( ‡ ko_ ff_p_h mom
][gchim ^_l_]bim jil ^ih^_ _ffim []il^[l_h ^_ cl j[l[ ko[fkoc_l ]im[ ^_
f[ ^c]b[ mo j[ln_( ‡ ^_ [ko]ffim hi jo_^_h [j[ln[lm_( m[fpi .- ko_ _f
nc_gji ]ihnl[lci fim `ctc_l_ [j[ln[l8 n[hni kQ(_ hi niglh hc i]oj_h nchn_m
^_ j[m[l f[ ^c]b[ l[s[ ]im[ [faoh[ ^_ .- ko_ `o_l_ `[ff[^i jil _f ^c]bi
m_‰il l_s ^_ Lilnoa[f _h f[ ^c]b[ mo j[ln_8‡ mc [faoh[ ]im[ `[ff[l_h fim
^c]bim mom h[pcim †hn_m ^_ j[m[l f[ ^c]b[ l[s[( ]igi ^c]bi _m( ko_ [ko_ffi
m_[ j[l[ _f ^c]bi m_‰il l_s ^_ Lilnoa[f( ‡ mom =fn_t[m a_fi [s[h ^_
g[h^[l fo_ai ^[l ‡ _hnl_a[l+ c jilko_ ji^lc[ m_l kh_ fim h[pcim( ‡ a_hn_m
^_ fim ^c]bim m_‰il_m l_sŠ l_sh[ ^_ ?[mncff[( ‡ ^_ =l[aih #( Š jil mo
j[ln_ [pl†h `[ff[^i b[mn[ p_chn_ ^c [m ^_mn_ g_m ^_ dohci _h ko_ _mn[gim
^_ f[ `_]b[ ^_mn[ ][jcnof[]cih( [faoh[m cmf[m‡ nc_ll[ `clg_ ^_hnli ^_ f[
^c]b[ l[s[( ko_ m_ b[ ^_ `[t_l ^_ jifi nc jifi jil fˆh_[ ^h_]b[ _h `ch
^_ f[m ^c]b[m nl_]c_hn[m ‡ m_n_hn[ f_ao[m ]ihn[^[m ^_m^i f[m ^c]b[m cmf[m ^_f
?[\i R_l^_ [f Lihc_hn_( iigi ^c]bi _m8 _m ]ihiil^[^i( ‡ [m_hn[^i( jil
kocn[l ni^[ ^o\^[ ko_ ni^[m f[m cmf[m ‡ nc_ll[ `clg_ ko_ m_[h `[ff[^[m( ‡
^_m]i\c_ln[m _h ko[fkoc_l g[h_l[ b[mn[ fim ^c]bim plchn_ ^c[m ^_mn_ ^c]bi
g_m ^_ dohci( [ohko_ m_[h `[ff[^[m jil fim h[pcim(Š a_hn_m ^_ fim ^c]bim
m_‰il_m l_sŠ l_sh[ ^_ ?[mncff[( ‡ ^_ =l[aih %$El(]ih n[hni khi m_[ ^_hnli
^_ f[m ^i]c_hn[m Š ]ch]o_hn[ f_ah[m jlcg_l[m ^i f[m ^c]b[m nl_]c_ffn[m 3
m_n_hn[ f_ao[m( ]ihn[^[m ^_m^_ f[N ^c]b[m cmf[m ^_f ?[\i*p_l^_ [f Lihc_hn_
b†]c[ f[ ^c]b[ l[s[( _h ko[fkocil j[ln_ ^]f\m j[l[ fim ^c]bim jifim( ko_
m_[h `[ff[^[m ^_hnli ^_ f[m ^c]b[m ^i]c_h n[m‡ ]ch]o_h n[ f_ao[m( b[]cf$h^im_
oh[ l[s[( i fˆh_[ ^_l_]b[ ^_ jifi [ jifi ^ih^_ m_ [][\[l_h f[m ^c]b[m
^i]c_hn[m ‡ ]ch]o_hn[ f_ao[m( ko_^_h f$ ccf.`fo_h j[g _f ^c]bi m_‰il l_s ^_
Lilnoa[f( ‡ ^_ fim =fa[l\_m #( ‡ j[l[ mom mo\]]millm ‡ l_shim j[l[ mc_g*
jl_ d[g[m+ € ko_ ni^[m f[m cmf[m(‡ nc_ll[ `clg_( ko_ b[mn[ fim ^c]bim p_chni
^c[m ^_mn_ g_m ^_ dohci _h ko_ _mn[gim( m_[h `[ff[^[mŠ ^_m]i\c_ln[m jil
fim h[pcim ^_ fim ^c]bim m_‰il_m l_s ‡ l_sh[ ^_ ?[mncff[( ‡ ^_ =l[aih #(
‡ jil mom a_hn_m(i _h inl[ ko[fkoc_l g[h_l[ ^_hnli ^_ f[m inl[m ]c_hni ‡
p_chn_ f_ao[m( ko_ ko_^[h j[l[ ]igjfcgc]hni ^_ f[m ^c]b[m nl_]c_hn[mi
m_n_hn[ f_ao[m( _h ko_ b[ ^_ [][\[l f[ ^c]b[ l[s[( ko_ m_ b[ ^_ `[t_l ^_
jifi [ jifi( ]inhi ^c]bi _m( _h kf.[fkoc]l j[ln_ ^_ f[m ^c]b[m ]c_hni ‡

p_chn_ f_ao[m j[l[ fim ^c]bim jifim ko_ m_[h `[ff[^[m `[mn[ _f ^c]bi ^c[(
ko_^_h ‡ `chko_h j[l[ fim ^c]bim m_‰il_m hws‡ l_sh[ ^_ ?[mncff[ ‡ ^_
=l[aih "& ‡ j[l[ mom mo\]_mil_m( ‡ mom l_shim j[l[ mc_gjl_ d[g[m( ]igi

_m( s b[ ^_ m_l mosi fi kh_ _mi `o_l_ `[ff[^i [ff_h^_ ^_ f[ ^c]b[ l[s[ ^_
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f[m ^c]b[m nl_]c_hn[m‡ m_n_hn[ f_ao[m( ko_ ko_^[h j[l[ mom =fn_t[m( ]igi
^c]bi _m( [ohko_ f[m ^c]b[m ]c_hni‡ p_chn_ f_ao[m mih ^_hnli ^_ f[ ^c]b[
l[s[ ^_ f[m ^c]b[m nl_]c_hn[m‡ m_n_hn[ f_ao[m( ko_ ko_^[h j[l[ _f ^c]bi
m_‰il l_s ^_ Lilnoa[f( ‡ ^_ fim =fa[l\_m #( ]igi ^c]bi _m+ A mc `[mn[ fim
^c]bim p_chn_ ^c[m ^_m^_ ^c]bi g_m ^_ dohci( hi mih `[ff[^im jil fim ^c]bim
h[pcim ^_ mom =fn_t[m ]im[ [faoh[ ^_hnli ^_ f[m ^c]b[m ]c_hni‡ p_chn_
f_ao[m(‡ ^_ [ffˆ [^_f[hn_ .- `[ff[l_h( ko_ m_[ j[l[ _f ^c]bi m_‰il l_s ^_
Lilnoa[f( ]igi _h _f ][jˆnofi momi_m]lcjni _m ]ihn_hc^i+ Hi ko[f ni^i
ko_ ^c]bi _m(‡ ][^[ oh[ ]im[( ‡ j[ln_ ^_ffi fim ^c]bim ^ih D_hlcko_
D_hlcko_m( g[sil^igi g[sil( ‡ ^ih Con_ll_ ^_ ?†l^_h[m( ?ihn[^il
g[sil( ‡ ^i]nil Ni^lcai +I[f^ih[^i( jli]ol[^il_m ^_ fim ^c]bim gos
[fnim ‡ gos ji^_limim jlˆh]_j_m( fim m_fcil_m _f l_s‡ f[ l_sh[ ^_ ?[mncff[(
^_ H_[h( ^_ =l[aih( ^_ Oc]cfc[(‡ ^_ Cl[h[^[ #( ‡ jil pclno^ ^_f ^c]bi
mo ji^_l ko_ ^_ momi p† ch]iljil[^i( ‡ fim ^c]bim Nos ^_ Oim[(‡ ^ih
Fo[h ^_ Oim[ mo bcdi(‡ =lc[m ^_ =fg[^[h[( jli]ol[^il_m ‡ _g\[r[^il_m
^_f ^c]bi gos [fni ‡ gos _r]_f_hn_ jlˆh]_j_ _f m_‰il l_s ^_ Lilnoa[f ‡^_
fim =fa[l\_m( ^_ [ko_h^_ ‡ [ff_h^_( _h =`lc][ m_‰il ^_ Coch_[(‡ jil pcl*
no^ ^_f ^c]bi mo ji^_l( ko_ ^_ momi p[ ch]iljil[^i( jlig_nc_lih ‡ m_aol[lih
_h hig\l_ ^_ fim ^c]bim mom ]ihmncnos_hn_m( ko_ _ffim‡ mom mo\]_mil_m‡
l_shim ‡ m_‰ilˆim j[l[ mc_gjl_ d[g[m n_lh†h(‡ ao[l^[l†h( ‡ ]igjfcl†h
l_[fg_hn_( ‡ ]ih _`_]ni( ]_m[hn_ ni^i `lo^_ s ][on_f[( _ha[‰i( `c]]cih(‡
mcgof[]cih( ni^i fi ]ihn_hc^i _h _mn[ ][jcnof[]cih( ‡ ][^[ oh[ ]im[( ‡
j[ln_ ^_ffi( ‡ kocmc_lih‡ inila[lih ko_ ni^i fi ]ihn_hc^i _h _mn[ ^c]b[
][jcnof[]cih( ‡ ][^[ oh[ ]im[( ‡ j[ln_ ^_ffi m_[ ao[l^[^i ‡ ]igjfc^i ‡
_r_]on[^i ]ilhi m_ b[ ^_ ao[l^[l ‡ ]igjfcl( ‡ _r_]on[l ni^i .- ]ihn_hc^i
_h f[ ][jcnof[]cih ^i f[m j[]_m `_]b[m ‡ [m_hn[^[m _hnl_ fim ^c]bim m_‰il_m
l_s ‡ l_ch[ ^_ ?[mncff[(‡ ^_ =l[aih #( ‡ _f m_‰il ^ih =f`ihmi l_s ^_
Lilnoa[f( ko_ m[hn[ afilc[ [s[( ‡ _f ^c]bi m_‰il l_s( ko_ [ail[ _m ^_ Lil+
noa[f( mo `cdi( m_s_h^i jlˆh]_j]( _f [‰i ko_ j[mŠ ^_ gcf‡ ko[nli]c_hnim ‡
m_n_hn[‡ ho_p_ [fcim(‡ 5- [ko_YY[m gcmg[m j_h[m( pˆh]ofim(‡ `clg_t[m( ‡
i\fca[]cih_m( m_affh ‡̂ ^_ f[ g[h_l[ ko_ _h f[ ^c]b[ ][jcnof[]cih ^_ f[m
^c]b[m j[]_m m_ ]ihnc_h_( s i\fca†lihm_ ko_ f[m ^c]b[m j[]_m hc [faoh[
^_ff[m( hc mom mo\]_mil_m j[l[ mc_gjl_ d[g[m hi cl†h( hc p_lh†h ]ihnl[78
ko_ ^_ momi _m ^c]bi s _mj_]c`c][^i8 hc ]ihnl[ ]im[ [faoh[ hc j[ln_ ^_hi
^cl_]n_( hc ch]fcl_]n_( hc jil inl[ g[h_l[ [faoh[ _h nc_gji [faohi( hc jil
[faoh[ g[h_l[ j_hm[^[( Š hih j_hm[^[( ko_ m_[ Š m_l jo_^[8 mi f[m j_h[m
]ihn_hc^[m _h f[ ^c]b[ ][jcnof[]cih ^_ f[m ^c]b[m j[]_m+

!€ f[ j_h[ j[a[^[ Š hih j[a[^[( Š al[]cim[g_hn_ l_g_nc^[( ko_ _mn[
i\fca[]cih( ‡ ][jcnof[]cih( ‡ [mc_hni( ko_^_‡ `chko_ `clg_( _mn[\f_(‡ p[*
f_^_l[ j[l[ mc_gjl_ d[g[m( j[l[ fi ko[f ni^i [ms n_h_l( ‡ ao[l^[l( ‡ ]ig*
jfcl ‡ j[a[l fim ^c]bim jli]ol[^il_m _h hig\l_ ^_ fim ^c]bim mom ]ihmncno*
s_hn_m i\fca[lih fim \c_h_m ][^[ ohi ^_73^c]b[ mo j[ln_( go_\f_m ‡936"
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t_m( j[nlcgihc[f_m ‡ `cm][f_m ‡ ^_ mom m‹\^cnim ‡ p[m[ffim( b[pc^im ‡ jil
b[p_l( ‡ l_hoh]c[lih ko[f_mko_l f_s_m(‡ ^_l_]bim ^_ ko_ m_ jo_^[h [jli*
p_]b[l f[m ^c]b[m j[ln_m( ‡ ][^[ oh[ ^_ff[m( j[l[ cl Š p_hcl ]ihnl[ fi mhmi*
^c]bi( i ]ihnl[ [faoh[ j[ln_ ^_ _ffi8 ‡ jil g[sil m_aolc^[^ ‡ `clg_t[ ^_
.- momi^c]bi( dol[lih † @cim‡ † O[hn[ I[lˆ[( ‡ † f[ m_‰[f ^] f[ ]lot( _h
ko_ jimc_lih mom g[him ^_l_]b[m(‡ † f[m j[f[\l[m ^_ fim m[hnim Ap[ha_*
fcim ^i koc_l ko_ g[m f[la[g_hn_ mih _m]lcjnim( _h †hcg[ ^_ fim ^c]bim
mom ]ihmncnos_hn_m( kh_ _ffim s ][^[ ohi ^_ _ffim n_lh†h( ‡ ah[l^[l†h( ‡
_igjfcl†h ni^i .- momi^c]bi( s ][^[ oh[ ]im[( ‡ j[ln_ ^_ffi l_[fg_hn_( ‡
]ih _`_ni( ]_m[hn_ !ni^i `l[o^_( ][on_f[( ‡ _ha[‰i( `c]]cih ‡ mcgof[]cih( ‡
hi f[ ]ihnl[^cl†h _h nc_gji [faohi( hc jil [faoh[ g[h_l[+ Oi _f ko[f
^c]bi dol[g_hni dol[lih ^_ hi j_^cl [\mifo]cih( hc l_f[r[]cih ^‡f † ho_m*
nli gos m[hni L[^l_( hc † inli hchaoh f_a[^i( hc jl_f[^i ko_ a_f[ jo_^[
^[l( ‡ [ohko_ jlijlci gino a_f[ ^‡( hi om[l†h ^_ff[( †hn_m jil _mn[ jl_*
m_hn_ ][jcnof[]cih mojfc][h _h _f ^c]bi hig\l_ † ho_mnli gos m[hni
L[^l_( ko_ † Oo O[hnc^[^ jf_a[ ]ih`clg[l( ‡ [jlip[l _mn[ ^c]b[ ][jcnof[*
]cih( m_aoh^ _h _ff[ m_ ]ihnc_h_( ‡ g[h^[h^i _rj_^cl mi\l_ _ffi mom \of[m
† f[m j[ln_m( Š † ko[fkoc_l[ ^_ff[m( ko_ f[m j_^c_l_h(‡ g[h^[h^i ch]ilji*
l[l _h _ff[m _f n_hil _f_mn[ ][jcnof[]cih( jihc_h^i mom ]_hmol[m † fim ko_
]ihnl[ _ff[ `o_l_h( Š j[m[l_h( _h ko[fkoc_l nc_gji ko_ m_[(i m_l jo_^[+
c [ms gcmgi fim ^c]bim jli]ol[^il_m _h _f ^c]bi hig\l_ m_ i\fca[lih mi
f[ ^c]b[ j_h[( ‡ dol[g_hni( ^_hnli ^_ ]c_hni ^c[m jlcg_lim mcaoc_hn_m(
]ihn[^im ^_m^_ _f ^c[ ^_ f[ `_]b[ ^_mn[ ][jcnof[]cih( ^[l†h f[ QSf j[ln_ †
f[ inl[( s f[ inl[ † f[ inl[ [jli\[]cih( ‡ l[nc`c][]cih ^_mn[ ^c]b[ ][jcnof[*
]cih( _m]lcjn[m _h j_la[gchi( ‡ `clg[^[m ^_ fim hig\l_m ^_ fim ^c]bim m_‰i*
l_m mom ]ihmncnos_hn_m( ‡ m_ff[^[m ]ih mom m_ffim ^_ jfigi j_h^c_hn_( ‡ _h f[
_m]lcjnol[ ko_ ipc_l_h ^_ ^[l fim ^c]bim m_‰il_m l_s ‡ l_sh[ ^_ ?[mncff[(
‡ =l[aih #( [s[ ^_ `clg[l( ‡ ]ihm_hncl( ‡ inila[l _f gos _m]f[l_]c^i( ‡
cfomnlˆmmcgi m_‰il _f m_‰il jlˆh]_j_ ^ih Fo[h mo bcdi( ^_ fi ko[f ni^i ko_
^c]bi _m( inila[lih ^im _m]lcjnol[m ^_ oh n_hil n[f f[ oh[+ ]igi f[ inl[(

f[m ko[f_m `clg[lih ^_ mom hig\l_m(‡ f[m inila[lih [hn_ fim m_]l_n[lcim(
‡ _m]lcp[him ^_ somi _m]lcjnim( j[l[ ][^[ oh[ ^_ f[m j[ln_m f[ mos[+c ko[f*
koc_l[ ko_ j[l_m]c_l_( p[f[ ]igi mc †g\[m † ^im j[l_m]c_m_h8 ko_ `o_lih
`_]b[m( ‡ inila[^[m _h f[ ^c]b[ pcff[ ^_ $`il^_mcff[m [f ^c]bi ^c[(‡g_m( ‡ [‰i
momi^c]bi+ Af ]igcm[lci g[sil ^ih =S\`W_/mSEcg RS F]aO&̂ih ?cO\ RS
F]aO&_f ^i]nil E]R\#U] AOZR]\OR]&fc]_h]c[nom 6̀ WOa&n_mncaim ko_ `o_lih
jl_m_hn_m( ko_ pc_lih [koˆ `clg[l mom hig\l_m † fim ^c]bim jli]ol[^il_m(‡
_g\[r[^il_m( ‡ inila[l fi momi^c]bi ‡ `[t _f$ _f ^c]bi dol[g_hni( _f ]igc*
m[lci L_^li ^_ H_[h( _f ]igcm[lci B_lh[h^i _f_ Pill_m( p_]chim ^_ f[ pcff[
^_ R[ffc^( _f ]igcm[lci B_lh[h^i ^_ C[g[ll[ ]igcm[lci ^_ P[al[ ‡ O_h_n_(
][hnch[ ^_ f[ ][m[ ^_ fim ^c]bim l_s‡ l_sh[ ho_mnlim m_‰il_m(‡ Fo[h Oi[l_m

^_ O_ao_l[( ‡ >os H_g_( ‡ @o[ln_ L[]b_]i( ][hnch[m ^_ f[ ][m[ ^_f m_‰il
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l_s ^_ Lilnoa[f j[f$[ _ffi jli]ol[^im+ € si B_lh[h @[fpl_m ^_ Pif_^i(
m_]l_n[lci ^_f l_s ‡ ^_ f[ l_sh[ ho_mnlim m_‰il_m( ‡ ^_f mo ]ihm_di(‡ _m]lc*
p[hi ^_ ]†g[l[( ‡ hin[lci j‹\fc]i _h f[ mo ]iln_( ‡ _h ni^im fim mom l_shim
‡ m_‰ilcim( `os jl_m_hn_† ni^i fi ko_ ^c]bi im _h ohi ]ih fim ^c]bim n_m*
ncaim( ‡ ]ih Amnip[h R[_m( m_]l_n[lci ^_f ^c]bi m_‰il l_s ^_ Lilnoa[f( ko_
jil [\nilc^[^ ko_ fim ^c]bim l_s ‡ l_sh[ ho_mnlim m_‰illm f_ ^c_lih j[l[
^[l `‡ ^imn_ [\Mih _h mom l_shim( ko_ `cf‡ [ms gcmgi jl_m_hn_† fi ko_ ^c]bi
_m( ‡† lo_ai ‡ inila[gc_hni ^_ ni^im fim ^c]bim jli]ol[^il_m( ‡ _g\[r[*
^il_m( ko_ _h gc jl_m_h]c[( ‡ mos[( [koˆ `clg[lih mom hig\l_m( _mn_ j‹*
\fc]i chmnlig_hni ^_ ][jcnof[]cih `ct_ _m]l_pcl( _f ]o[f p† _m]lcjni _h _mn[m
m_cm `id[m ^_ j[j_f ^_ jfc_ai _hn_li _m]lcjn[m ^_ [g\[m j[ln_m ]ih _mn[ _h
ko_ p[h fim hig\l_m ^_ fim mi\lKffc]bim( ‡ gos mcahi8 ‡ _h `ch ^_ ][^[
jf[h[ p[ m_c$ˆ[f[^i ^_ f[ m_‰[f ^_ gc hig\l_ ‡ ^_ f[ m_‰[f ^_f ^c]bi Amn_*
p[h R[_m( ‡ jil _h^_ `ct_ [koˆ gc mcahi( ko_ _m n[f+ Ah n_mncgihci ^_
p_l^[^ ;SG\O\ 9OZdGQa(c si _f ^c]bi :abSdO\ IOSa&ko_ jil [\nilc^[^
ko_ fim ^c]bim m_‰il_m l_s ‡ l_sh[ ^_ ?[mncff[( ‡ ^_ H_ih( g_ ^c_lih j[l[
`[t_l j‹\fc]i _h ni^im mom l_s him ‡ m_‰ilcim( dohn[g_hn_ ]ih _f ^c]bi
B_lh[h @[fpl_m( † lo_ai(‡ l_ko_lcg_hni ^_ fim ^c_bim _g\[r[^il_m ‡
jli]ol[^il_m † ni^i jl_m_hn_ `os( ‡ jil `‡ ‡ ]_lnc^og\l_ ^_ffi [koˆ ^_ gc

j‹\fc]i m_‰[f f[ mcah‡( ko_ n[f _m+
!H[ ko[f ^c]b[ _m]lcjnol[ ^_ [mc_hni( ‡ ][jcnof[]cih( ‡ ]ih]il^c[ momi

ch]iljil[^[( pcmn[ ‡ _h n_h^c^[ jil him( ‡ jil _f ^c]bi jlˆh]_j_ ^ih Fo[h
ho_mnli bcdi( f[ [jlip[gim( fi[gim( ‡ ]ih`clg[gim( ‡ inila[gim( ‡ l[nc`c*
][gim( ‡ jlig_n_gim ^_ n_h_l( ‡ ao[l^[l ‡]igjfcl ni^i fi momi^c]bi _h
_ff[ ]ihn_hc^i( ‡ ][^[ oh[ ]im[( ‡ j[ln_ ^_ffi l_[fg_hn_ ‡ ]ih _`_ni( ]_m[hn_
ni^i `l[o^_( ‡ ][on_f[( `c]]cih( ‡ mcgof[]cih( ‡ ^_ hi cl( hc p_hcl ]ihnl[
_ffi( hc ]ihnl[ j[ln_ ^_ffi _h nc_gji [faohi( hc jil [faoh[ g[h_l[ ko_ m_[(
Š m_l jo_^[8 ‡ jil g[sil `clg_t[( him s _f ^c]bi jlˆh]_j_ ^ih Fo[h
ho_mnli bcdi( dol[gim † @cim(‡ † O[hn[ I[lˆ[( ‡ † f[m j[f[pl[m ^_ fim
O[hnim Ap[ha_fcim ^i koc_l ko_ g[m f[la[g_hn_ mih _m]lcjn[m(‡ † f[ m_‰[f
^_ f[ ]lot( _h ko_ ]iljil[fg_hn_ jimcgim ho_mnl[m g[him ^_l_]b[m _h
jl_m_h]c[ ^_ fim ^c]bim Nos ^_ Oim[(‡ ^ih Fo[h ^_ Oim[( ‡ fc]_h]c[^i
=lc[m ^_ =fg[^[h[( _g\[r[^il_m ‡ jli]ol[^il_m ^_f ^c]bi m_l_hˆmmcgi
N_s ^_ Lilnoa[f( ho_mnli b_lg[hi( ^_ .- [ms n_h_l ‡ ao[l^[l( ‡ ]igjfcl(
‡ g ][^[ oh[ ]im[( ‡ j[ln_ ^_ .- ko_ g him ch]og\_( l_[fg_hn_ ‡ ]ih _`_ni(
]igi ^c]bi _m( jil him ‡ jil ho_mnlim b_l_^_lim ‡ mo\]_mil_m( ‡ jil fim
^c]bim ho_mnlim lishim ‡ m_‰ilˆim(‡ m‹\^cnim ‡ h[nol[f_m ^_ffim( mi f[m
j_h[m ‡ i\fca[]cih_m( pˆh]ofim ‡ l_hoh]c[]cih_m _h _f ^c]bi ]ihnl[]ni ^_
][jcnof[]cih( ‡ ]ih]il^c[ ^_ momi _m]lcjni( ]ihn_hc^[m7 jil ]_lnc`c][]cih( ‡
]illi\il[]cih ^_ fi ko[f( `clg[gim _h _mn[ ho_mnl[ ][ln[ ho_mnlim hig\l_m(
‡ f[ g[h^[gim m_ff[l ]ih ho_mnli m_ffi ^_ jfigi j_h^c_hn_ _h `cfim ^_ m_^[
g ]ifil_m+ @[^[ _h f[ pcff[ ^_ =l‡p[fi( † ^im ^c[m ^_f g_m ^_ dofci [‰i ^_f
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h[m ]cgc_hni ^_ ho_mnli O_‰il?_mo ?blcmni ^_ gcf ko[nli]c_hnim hip_hn[
‡ ko[nli [‰im+

!Ui AH NAU*UK H= NAUJ=*UK AH LN•J?ELA+

! U si ;S`\O\ 9OZd`Sa RS G]ZSR]&O_]l_n[lci ^_f N_s ‡ ^_ f[ N_sh[
ho_mnlim m_‰il_m( f[ `ct_ _m]l_\cl jil mo g[h^[^i+!

?igi m_ p_( h[^[ `[fn[ _h _mn_ nl[n[^i( ko_ ]ih l[tih m_ ]l_sŠ
^[lc[ johni [ f[ loc^im[ ]ihnc_h^[+ Him l_mj_]ncpim jf_hcjin_h]c[lcim ]ih
ji^_l_m †gjfcim Tmo`c]c_hn_m( l_]ihi]_hTj[]n[h f[ fˆh_[ ^_ ^_g[l][]cih
! ^_ jifi [ jifi( [ nl_m]c_hn[m m_n_hn[ f_ao[m ^_ f[m cmf[m ^_ ?[\i
R_l^_(! `cd[^[ jil f[ \of[ jihnc`c]c[ c [og_hn[^[ jil _mn_ j[]ni _h
\_h_`c]ci ^_ Lilnoa[f( ]igi fˆgcn_ ^_ f[m l_mj_]ncp[m jim_mcih_m8 _mn[*
\f_]_h j[l[ †g\[m j[ln_m f[ jlibc\c]cih ^_ chn_hn[l ]ihkocmn[m _h _f
n_llcnilci ^_f inli( c f[ i\fca[]cih ^_ ^_pifp_l fi ko_ `o_l_ ^_m]o\c_lni _h f[
j[ln_ ^_f b_gcm`_lci ko_ [ ][^[ ohi ]ill_mjih^_8 `cd[h oh n‡lgchi ^_ ^c_t
g_m_m j[l[ _hpc[l ]imgŠal[`im ko_( l_ohc‡h^im_ _h f[ Cl[h ?[h[lc[( ^_h
jlch]cjci [ f[ `cd[]cih ^_ f[ fˆh_[ []il^[^[( jihc_h^i g†l]im i jimn_m _h
fim n_llcnilcim jil ^ih^_ j[m_8 `ch[fg_hn_( b[]_h _f dol[g_hni ^_ _mncfiT
[]o_l^[h f[m j_h[m [ ko_ m_ mig_n_h _h ][mi ^_ `[fn[ ^_ ]ogjfcgc_hni ^_
fi _mncjof[^i( c j[l[ ^[lf_ g[sil `o_lt[ c pcail fi mig_n_h [ f[ [jli\[]cih
^_ Oo O[hnc^[^; cgj_nl[h^i ^_ _ff[ f[ _rj_^c]cih ^_ f[m \of[m ko_( ]igi
b_gim ^c]bi( m_ l_jon[\[h ]igi _f g_dil nˆnofi ^_ ^igchci+

?ih]foc^i _f nl[n[^i _.4 ^_ dohci ^_ .161 `o‡ l[nc`c][^i jil fim N_s_m
^_ Amj[‰[ _h f[ pcff[ ^_ =l‡p[fi _f+ ^_ dofci mcaoc_hn_(Tjil _f N_c ^_
Lilnoa[f _f 2 ^_ m_nc_g\l_ ^_ .161( _h O_nop[f+

=mˆ( jo_m( [f `ch[fct[l _f mcafî] j[l_]c[ ]ih]foc^[ f[ al[p_ ]o_mncih
ko_ nl[c[ [dcn[^5+m [ f[m ^im ]Šln_m p_]ch[m c lcp[f_m7 mom l_mj_]ncpim fˆgcn_m
ko_^[\[h `cd[^im jil f[m \of[m jihnc`c]c[m( []f[l[^im jil oh nl[n[^i j‹\fc]i
_h ko_ m_ b[\c[h ko_lc^i ]ih]cfc[l fim chn_l_m_m gonoim( c a[l[hnc^im
jil f[ `_ ^_ fim mi\_l[him ]ihnl[n[hn_m+

Ah ]ogjfcgc_hni ^_ fi []il^[^i fim N_s_m ^_ Amj[‰[ hig\l[lih fim
]imgŠal[`im ko_ ^_\c[h [mcmncl [ f[ ^_g[l][]cih( c _h 4 ^_ g[si ^_ .162 f_m
^c_lih f[m chmnlo]]cih_m ^_f ][mi8V#j_li ni^[m f[m chmn[h]c[m c fim l_ko_lc*
gc_hnim `o_lih ch‹ncf_m( _]b†h^im_ ^_m^_ _hnŠh]_m [ g[f[ j[ln_ fim ch]ih*
p_hc_hn_m ko_ f[ ]iln_$ ^_ Lilnoa[f jl_m_hn[\[ ^_m^_ fim jlcg_lim j[mim
j[l[ _f ]ogjfcgc_hni ^_ fi j[]n[^i+ .3

OECHK TRE+

Rc_h^i fim l_s_m ^_ ?[mncff[ ko_ _l[h ch‹ncf_m ni^im mom l_ko_lcgc_h*
nim j[l[ ]ogjfcl fi [domn[^i mif_gh_g_hn_ _h Pil^_mcff[m( [j_f[lih [ f[

.2 D_ll_l[+ @‡][^[m #+! @+F( fc\+FE( ?fcj+r j+ 2-+

.3 H[mn[llcff+ I_gilc[+ 0+
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O[hn[ O_^_( ]ih`ilg_ m_ b[\c[ []il^[^i( c mig_nc_lih [ mo ]ihmc^_l[]cih
f[m ][jcnof[]cih_m [m]hn[^[m+ L[l[ ^[lf_m g[sil ][l†]n_l ^_ al[p_^[^( _f
Lihnˆ`c]_ f[m [jli\Š _h \of[ ^] /1 ^_ _hH(li ^_ .2-38 j_li hc f[ [jli\[*
]cih jihnc`c]c[( hc f[m chmn[h]c[m ^c[lc[m ^_]c^c_lih [f mi\_l[hi jilnoao_m
[ hig\l[l fim ]igcmcih[^im ko_( ohc^im ]ih fim _mj[‰if_m( ^_\c[h jli]_*
^_l [ f[ `cd[]cih ^_ f[ fˆh_[ ^cpcmilc[+

L[m[\[h [mˆ fim [‰im( ]o[h^i nopi foa[l _f ^_m_o\lcgc_hni ^_ f[m
cmf[m Iifo][m c ^_ [faohim n_llcnilcim _h f[m ]imn[m ^_ =g‡lc][7 _mn_ ^_m*
]o\lcgc_hni pchi [ m_l oh[ ho_p[ ]igjfc][]cih( jo_m ko_ ][^[ ohi ^_ fim
mi\_l[him jl_n_h^c[ ko_ _mnopc_l[h ]igjl_h^c^im ^_hnli ^_ f[ ^_g[l][*
]cih ^_ mom ]ihkocmn[m+.4 O_ [ffLfŠ ]hnŠh]_m [f nl[n[^i ^_ Pil^_mcff[m( c m_
kocmi ko_ mclpc_l[ j[l[ ^clcgcl _mn[ ^cm]Kf7^c[(s[ ko_ hi m_ f_ b[\c[ ^[^i
]ogjfcgc_hni ijilnohi j[l[ jl_p_hclf[m+

?ih n[f gincpi( $_h .2//( p_chnci]bi [‰im ^_mjo_m ^_ f[ ]_f_\l[]cih
^_f nl[n[^i( m_ l_ohc_lih fim ]imgŠal[`im ^_ f[m ^im h[]cih_m j[l[ `cd[l
f[ fˆh_[ ^cpcmilc[ _hnl_ f[m ^im jin_h]c[m ~ihkocmn[^il[m8 ^_\c_h^i ]ih]focl
mom nl[\[dim ^_hnli ^_ oh n‡lgchi j_l_hnilci ko_ m_ f_m b[\c[ `cd[^i+.5

@_m^_ fim jlcg_lim j[mim `o‡ j78nfj[\f_ _f ^_m[]o_l^i _hnl_ fim
]igcmcih[^im( jo_m ko_ j[l[ ^_n_lgch[l f[m 04- f_ao[m [f i]]c^_hn_
^_ f[m cmf[m ^_ ?[\i R_l^_( fim _mj[‰if_m nig[\[h jil johni ^_ j[lnc^[
f[ cmf[ ^_ O[h =hnihci( ko_ _m f[ g[m i]]c^_hn[f( [f j[mi$ ko_ fim jilno*
ao_m_m jl_n_h^c[h ko_ `o_l[ f[ ^_ f[ O[f( ko_ _m f[ kh_ ko_^[ g[m [f
ilc_hn_8.6 ohim c inlim jl_n_h^c[h ^_ _mn_ gi^i ko_ _h _f b_gcm`_lci
ijo_mni _f+g_lc^c[hi ^_ ^_g[l][]cih ]igjl_h^c_l[ f[m cmf[m Iifo][m ^_h*
nli ^_ f[ j[ln_ ko_ [ ][^[ ]o[f bo\c_l[ ^_ ]ill_mjih^_l8 j_li ]l_s_h^i
fim jilnoao_m_m ko_ hc [oh [mˆ m_ f_m [^do^c][lˆ[ f[ ]i^c]c[^[ ]ihkocmn[(
m_ fcgcn[lih [ jlijih_l g_^c^[m ^cf[nilc[m( n[f_m ]igi f[ i\m_lp[]cih ^_
fim _]fcjm_m ^_ foh[ j[l[ f[ ]ih`clg[]cih _f_fim l_mj_]ncpim ]†f]ofim+

Ic‡hnl[m m_ jlifiha[\[ _mn[ ^cm]omcih ff_aŠ _f n‡lgchi `cd[^i j[l[ f[
^ol[]cih ^_ f[ ]ih`_l]h-c[( c fim ]igcmcih[^im m_ m_j[l[lih mch b[\_l
[]il^[^i h[^[+

@im [‰im g[m n[l^_( _h .2/1( ho_pim ]igcmcih[^im m_ l_ohc_lih _h
_f jo_hn_ ^_f lci ?[s[ j[l[ ^clcgcl f[ ^cmjon[8 c _h _mn[ i][mcih( g[m kh_ _h
f[m [hn_lcil_m( m_ kocmi ^[l [ f[m ]ih`_l_h]c[m ni^[ f[ al[p_^[^ jimc\f_( jo_m
ko_ [ f[ [fn[ jimc]cih ^_ fim _g\[d[^il_m m_ kocmi [al_a[l f[ ]ih]oll_h]c[
^_f Joh]ci c f[ ^_ fim g[m ^cmnchaoc^im big\l_m ]c_hnˆ`c]im ^_ fim ^im
j[cm_m+ L_li oh[ p_t g[m fim ]igcmcih[]fimm_ m_j[l[lih mch b[\_l ]ihm_|
aoc^i mchi [alc[l f[ ]o_mncih( c mch _mn[l ^_ []o_l^i mchi _h ko_ _f li_^+

.4 ?[fpi+ ?if_]]cih ^_ nl[n[^im( n+.+-( j+ .4+

.5 Jinc]c[ ^[ domnc`c][a[i "( ?[fpi( n+.+-( j+ /4-+

.6 D_ll_l[+ @‡][^[m ^_ fo^c[m+ @‡]+ g+ fc\+ 3+ ][j+ 3( 4 c 5 j+ .50*M .55+
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^c[h[ ^_\c[ j[m[l [ 04- f_ao[m [f i]]c^_hn_ ^_ f[m cmf[m ^_ ?[\i R_l^_(
ko_ _l[ fi gcmgi l_mo_fni jil _f nl[n[^i+

Oi\l_ _mn_ johni hi b[ ff_a[^i [ b[\_l hoh][ ]ihnl[^c]]cih( s[
ko_ mc f[ b[ b[\c^i l_mj_]ni ^_ ni^im fim inlim johnim( n[hni ko_ _h
f[ ]ihn_mn[]cih ^[^[ jil _f Lilnoa[f [ f[ I_gilc[ jo\fc][^[ jil ^ih
FKf7d_ Fo[h c ^ih =hnihci ^_ Qffi[( m_ f__h _mn[m j[f[\l[m7 !Ji m_
!jo_^_ ^o^[l _h f[m 04- f_ao[m ko_ m_ [domn[lih _h _f nl[n[f.- ^_ Pil^_*
! mcff[m( jilko_ mc_h^i f[ f_c c f[ l_af[ ]ih ko_ fim jlˆh]cj_m f[ jomc_lih
(8 ^_ []o_l^i( _m ^_ g[sil `_ c ^_ g[sil [onilc^[^ _mn_ nˆnofi ^_ f[ nl[^c*
! ]cih ^_ f[m bcmnilc[m+!/-

=j[ln_ ^_ _mn[ \[m_( _h hchaoh[ inl[ jo^c_lih []il^[lm_7 ^c`_lc[h
^_m^_ f[ `cd[]cih ^_f johni ^_ ^ih^_ bo\c_l[h ^_ _gj_t[l [ g_^clm_ f[m
04- f_ao[m g_h]cih[^[m( b[mn[ f[ _rn_hmcih ^_f ]ihnch_hn_ ko_ n[h n_h[t*
g_hn_ ^cmjon[\[h+ Him _mj[‰if_m mimn_hc[h ko_ [\l[t[\[ 2.{ _hnl_
Lilni*p_cli _h _f g[l ^_f Ool( c _f ][\i O[h =aomnch _h _f ^_f J[ln_( c fim
jilnoao_m_m ijch[\[h ko_ g_^c[ 22{+

@_ _mn_ gi^i( i\m_lp[ C_mci( ^_mkoc]c[\[h f[ =g‡lc][ g_lc^cih[f
[p[ht†h^if[ [f ilc_hn_( jo_m !fim ^c^lŠal[`im jilnoao_m_m jl_n_h^c[h ko_
! f_m ]ojc_l[ go]b[ j[ln_ ^_ f[ jlipch]c[ ^_f >l[mcf( s [\l_pc[lih f[ ^cm*
! n[h]c[ s fihacno^ ko_ b[s _hnl_ _f ?[\i*p_l^_ ^_ •`lc][ s _f O[h =aomnch
! ^_ =g‡lc][+ /.

Ji i\mn[hn_ ko_ _mn[ ^cm]omcih `o‡ ch‹ncf( ]igi ni^[m f[m inl[m( `cd_*
gim f[ [n_h]cih _h fi ko_ fim ohim ]ih]_^c[h c _h fi ko_ jl_n_h^c[h
fim inlim+

Him _mj[‰if_m jl_n_h^c[h ko_ f[ fˆh_[ ^_ ^_g[l_[]cih j[m[l[ jil f[
_g\i][^ol[ ^_f I[l[hb[i ^_ oh f[^i( c ^_f inli jil f[ ^_f O[h =hnihci c
ƒla[him( ko_^[h^i [mˆ ]igjl_h^c^i ^_hnli ^_ mo fcgcn[]cih ni^i _flci
^_ f[ Lf[n[ c f[ \[bˆ[ ^_ O[h Rc]_hn_+ Him jilnoao_m_m hi m_ ]ih`ilg[\[h
]ih fim johnim ^_mcah[^im jilko_( m_aoh mom ]†f]ofim( ^_ _mn_ gi^i m_ f_m
]ih]_^c[h mif[g_hn_ .4ˆ al[^im( c `[fn[lc[h ][mc 2{ j[l[ ]igjf_n[l fim
//ni( i m_[h f[m 04- f_ao[m ko_ ^_\c[h `cd[l _f fˆgcn_ ^_ mom ^igchcim+-/

P[f j[l_]_ ko_ f[ l_ohcih ^_ _mn[ ]ih`_l_h]c[ hi nopi _h l_[fc^[^
inli i\d_ni ko_ ^clcgcl f[ ^cm]il^c[ jil f[ jim_mcih ^_ f[m cmf[m I[fo][m(
^_d[h^i _h momj_hmi f[ ^_g[l][]cih _h _f ]ihnch_hn_+. hc _mni mckocA$l[
]ihmcaoc_lih( jo_m ko_ ]ih]foc^i _f n‡lgchi `cd[^i j[l[ l_mifp_l fi ko_ [
\c_h nopc_l[h fim ]igcmcih[^im( bo\c_lih ^_ m_j[l[lm_ oh[dShg[m mch ko_
h[^[ m_ bo\c_l[ [^_f[hn[^i _h n[h al[p_ h_ai]ci( c n_hc_h^i f[ j_h[ ^_
ko_ _h n[hni ko_ _ffim j_l^c[h _f nc_gji _h ^cm]omcih_m _mn‡lcf_m( fim _d‡l*

/- I_gilc[ ]cn[^[+ 8OZd] n++(*&j+ f>+

/. @cm]olmi ^_ @+F+>+ ^_ C_mci( ^clcdc^i [ O+ I+ _h .246+ =l]bcpi ^_ O_pcff[( f_a[di
h‹g_li ./+

// D_ll_l[+ @‡][^[m+ @+... fc\+ .(l ][j+ /(l j+ .53+
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]cnim ^_ f[m ^im h[]cih_m [j_f[l[h [ f[m [lg[m j[l[ ^_]c^cl mom ^_l_]bim
_h f[ ]ihkocmn[ ^_ [ko_ff[m cmf[m+

@ol[hn_ fim jlcg_lim nc_gjim( c n_g_limim †g\im mi\_l[him ^_ f[
ao_ll[ ko_ [ hchaohi ^_ _ffim ]ihp_hc[( chn_hn[lih p[lc[m p_]_m oh [p_hc*
gc_hni( b[mn[ ko_ ]ih]foc^i _h // ^_ [\lcf ^_ .2/6 _f [domn_ ^_ V[l[ait[(
g_^c[hn_ _f ]o[f ?†lfim R ]_^c[ [ O+ I+ `f^_fˆmcg[ f[ jim_mcih ^_ f[m
I[fo][m c l_]c\c[ _h ][g\ci 02-(--- ^o][^im( f[ ^c`c]ofn[^ jl_m_hn_ ko_^Š
]ih]foc^[( c f[ g[sil ^_ ni^[m _ff[m ko_^Š [jf[t[^[+

L[m[\[h fim [‰im mch ko_ h[^[ ho_pi m_ chn_hn[l[( ^_\c^i [][mi [ ko_
hi jl_m_hn†h^im_ hchaoh ]ih`fc]ni( fim mi\_l[him hi p_c[h f[ h_]_mc^[^ ^_
oh [ll_afi ^_f ]o[f _l[ jimc\f_ ko_ moldc_l[ f[ ^c`c]ofn[^ ko_ †g\im
ko_lc[h _pcn[l+

?†lfim R( mch_g\[lai( bcti ]ifi][l oh[ ]ifogh[ ^_ g†lgif _h f[
_g\i][^ol[ ^_f Ks[ji] i Rc]_hn_ Lchtih( j[l[ ko_ mclpc_l[ ^_ fˆgcn_
_hnl_ mom ]ihkocmn[m s f[m ^_ fim jilnoao_m_m+/0 Amn[ ]ifogh[ `o‡ ifpc^[^[(
c hi `o‡ mchi _h .4/0 ko_ oh i`c]c[f ^_ f[ ao[lhc]cih ^_f L[l† [f _h(]ihnl[l
[ko_f gihog_hni( n_mncai ^_f ^_l_]bi ^_ fim N_s_m ][mn_ff[him( jo^i
[al_a[lfi [ fim nli`_im ^_ f[ ]ihkocmn[ jilnoao_m[+

B_fcj_ EE fo_ai ko_ i]ojŠ _f nlihi ^_ Amj[‰[( il^_hŠ _h .0 ^_ dofci
^_ .2408 ko_ f[ fˆh_[ ^_ ^_g[l]f$n]cih [domn[^[ _h Pil^_mcff[m( m_ m_‰[f[l[
_h f[m ][ln[m _mj[‰if[m ]igi fˆgcn_ _hnl_ fim l_mj_]ncpim ^igchcim8 hi [mc
fim jilnoao_m_m ko_( i\m_lp[ C_mci( ![\l_pc[lih go]bi g[m ko_ hi fi
!b[\c[h b_]bi mom j[m[^im f[ ^cmn[h]c[ s fihacno^ _hnl_ _f ?[\i*R_l^_ s
!_f ][\i O[h =aomnch( s m_‰[f[lih _h mom ][ln[m ^_ g[l_[l ko_ f[ fˆh_[
!^_ ^_g[l][]cih j[m[m_ jil f[ \i][ ^_f lci Kl_ff[h[ %=g[tih[m& s jil _f
!lci ^_ f[ Lf[n[+! ••

Af ]ih`fc]ni ko_ m_ n_gc[ c ko_ m_ ^_m_[\[ _pcn[l( mg+7dcŠg[m jlihni
^_ fi ko_( bo\c_l[h ji^c^i n_g_l+ H[ go_ln_ ^_f l‡c ^ih O_\[mnc[h( `o‡ f[
m_‰[f ^_ f[ ^_][^_h]c[ ^_ [ko_f cgj_lci p[mni c `fil_]c_hn_+ H[ ao_ll[
]cpcf ilcdch[^[ jil fim jl_n_h^c_hn_m [f nlihi jilnoao_m ^_\cfcnŠ mom `o_l*
t[m( ko_ hi \[mn[lih [ ]ihn_h_l [ B_fcj_ EE( ]o[h^i [f ]ih]focl _f _`ˆg_li
l_ch[^i ^_f ][l^_h[f ^ih Ahlcko_( midota[\[ _f Lilnoa[f( c b[]c[ ^_ ni^[
f[ j_hˆhmof[ f[ g[m al[h^_ ^_ f[m g_nlŠjifcm( c ^_ mom ]ifihc[m _f g[m
^cf[n[^i ^_ fim cgj_lcim+

OECHK TREE+

.

@_mjo_m ^_ m_m_hn[ [‰im ^_ mo`lcl f[ ^igch[]cih ^_ mom [hncaoim
‡gofim c lcp[f_m( _f Lilnoa[f m[]o^cŠ _f soai _mj[‰if c l_]i\lŠ mo ch^_*
j_h^_h]c[( ff[g[h^i [f nlihi f[ ^ch[mnˆ[ ^_ >l[a[ht[+

/0 ?ilialh`ˆ[ \l[tcfc]h+ =lnˆ]ofi Cochh_+ ?cnh^i jil ?[fpi+ n+h( j+ fKO+

/1 H[mn[f$f$c[+ I_gilc[ mi\l_ f[ fˆh_[ ^_ ^_gffl][]cih+ 4+
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@ol[hn_ _f nc_gji ^_ mo m_lpc^og\l_ _h ko_ b[\c[ ko_^[^i l_^o]c^i
[ f[ ]ih^c]cih ^_ jlipch]c[ _mj[‰if[( b[\c[h mo`lc^i _hilg_g_hn_ mom [h*
ncao[m ]ifihc[m( jo_m ko_ _gj_‰[^im fim bif[h^_m_m _h f[ ao_ll[ ko_ mim*
n_hc[h ]ihnl[ B_fcj_El( _mnim m_ ]_\[lih ^_ jl_`_l_h]c[ _h _f ]ig_l]ci
jilnoah_m T_h mom jim_mcih_m nl[m[nf†hnc][m( c mi\l_ ni^i _h _f >l[mcf ]os[
]ihkocmn[ ff_p[\[h [^_f[hn[^[+

Qhi ^_ fim jlcg_lim j[mim ko_ ^cŠ ^ih Fo[h ER `o‡ mifc]cn[l _f [jisi
Tf[ [fc[ht[ ^_ fim ai\c_lhim `o_ln_m j[l[ p_l f[ l_mncno]cih ^_ mom ]ifihc[m(
Tf[ ]_f_\l[]cih ^_ oh nl[n[^i ]ih _f aw\c_lhi ^_ fim Amn[^im d_h_l[f_m ^_
Dif[h^[( ko_ m_ [domnŠ _h f[ D[s[ _f ./ ^_ dohci ^_ .31.( _h _f ]o[f
hi mifi m_ j[]nŠ oh[ nl_ao[ ^_ ^c_t [‰im( mchi ko_ f[m j[ln_m ]ihnl[n[hn_m
m_ oh_h c fca[h j[l[ b[]_l f[ ao_ll[ [f N_c ^_ Amj[‰[+ (+

Ji _h ni^[m mom j[ln_m molncŠ _f _`_]ni jlijo_mni _mn_ nl[n[^i( jo_m
ko_ [f gcmgi nc_gji ko_ m_ ]ih]foc[ _h Aolij[( f[m bimncfc^[^_m ]ihnc*
ho[\[h _h =g‡lc][( mimn_hc^[m ]ih p[f_lim[ n_lko_^[^ jil j[ln_ ^_ fim
bif[h^_m_m( c l_]b[t[^[m ]ih cgjih^_l[\f_ \lci jil j[ln_ ^_ fim \l[mcf_lim
ko_ fc\l[\[h oh ]ig\[n_ ^c[lci( b[mn[ .321 _h ko_ fim chp[mil_m `o_lih
_rjofm[^im ^_f n_llcnilci+

=ohko_ _f Lilnoa[f b[\c[ ]ihkocmn[^i mo ch^_j_h^_h]c[( _mn[ hi
b[\c[ mc^i l_]ihi]c^[ jil Amj[‰[( c _l[ ]ihmn[hn_ _f n_gil ^_ oh[ ho_p[
_gjl_m[ ko_ jomc_l[ _h j_fcali mo h[]cih[fc^[^+

Ah .335 ^ih L_^li El [ll_\[nŠ f[ ]ilih[ † mo b_lg[hi ^ih =f`ihmi
RE( c _hn[\fŠ f[m h_ai]c[]cih_m ^_f ][mi ko_ ^c_lih jil l_mofn[^i _f l_]i*
hi]cgc_hni [j_n_]c^i+

L_h^c_hn_ ]igi b[\c[ ko_^[^i f[ ^_g[l][]cih ^_ fim l_mj_]ncpim
n_llcnilcim _h _f ]ihnch_hn_ [g_lc][hi( hchaohi ^_ fim ^im mi\_l[him _rcdcŠ
_hnŠh]_m ko_ m_ [^_f[hn[l[h fim nl[\[dim( i g_dil ^c]bi( ko_ m_ ^c_l[ jlch*
]cjci [f ]ogjfcgc_hni g[n_lc[f ^_ fi ko_ m_ b[\c[ j[]n[^i+ L_li s[ ko_
_h _mni _l[h f_hnim c n[l^ˆim( hi fi _l[h n[hni _h l_[j[l_]_l fim ch]ihp_*
hc_hn_m ko_ hi b[\c[h mc^i [ff[h[^im+

Ah .346 _f Lilnoa[f kocmi `oh^[l oh[ ]ifihc[ _h f[m g†ld_h_m ^_f
lci ^_ f[ Lf[n[( c ^cŠ Šl^_h_m [ ^ih I[ho_f Hi\i( Ci\_lh[^il ^_ Nci F [*
h_cli( j[l[ ko_ _m]idc_l[ _f foa[l c jli]_^c_l[ [ f[ `oh^[]cih+ Dˆtifi [mˆ(
c _h fim jlcg_lim g_m_m ^_ .35- ^cŠ jlch]cjci [ f[ ]ifihc[ ko_ ff[gŠ ^_f
O[]l[g_hni+

Ah _f chmn[hn_ _f `[gimi g_lc^c[hi ^_ Pil^_mcff[m pchi [ m_l oh[ ho_p[
]igjfc][]cih( ]igi nc_h_ ko_ mo]_^_l ]ih ni^i fi ko_ m_ ^_d[ [ g‡^c[m+

@ih B_fcj_ N_c ?ilp[f[h( Ci\_lh[^il ^_f L[l[ao[c( jlin_mnŠ! ]ih*
nl[ f[ omolj[]cih ^_f n_llcnilci ][mn_ff[hi ko_ m_ chn_hn[\[+ Amn[ jlin_mn[

/2 @o Iihn+ ?iljm ^cjfig[ncko_( n+ p( j+ /.2+
/- ?[fpi+ ?ifw]]ciff ^_ nl[n[^im+ n+.( j+ .$.$.+
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pchi [ m_l pcailct[^[ jil _f ^c]n†g_h ^_f ?ihm_di ^_ >o_him =cl_m ko_(
]ihpi][^i jil _f Ci\_lh[^il( ^_]c^cŠ ko_ _f n_llcnilci \l[mcf_li [f][ht[\[
mif[g_hn_ [ f[ jlipch]c[ ^_ O[h Rc]_hn_+

Eh`ilg[^[ ^_ _mn[m i]oll_h]c[m f[ ?iln_ ^_ I[^lc^( _hpcŠ chmnlo]]ci*
h_m [f [\[n_ fX.[m_l[nb( mo gchcmnli _h Hcm\i[( j[l[ ko_ l_]f[g[l[ c _rc*
dc_l[ f[ ^_mi]oj[]cih ^_ [ko_f n_llcnilci8 /. j_li ]igi ogn p_t g[m _f
Ci\c_lhi ^_f jlˆh]cj_ ^ih L_^li m_ ]ihn_hn[\[ ]ih b[]_l omi ^_ f[m `Šl*
gof[m ^cf[nilc[m ko_ j[l_]c[h m_l nl[^c]cih[f_m _h [ko_ff[ ]iln_ l_mj_]ni
^_ mom ^c`_l_h]c[m ]ih Amj[‰[( _f Ci\c_lhi ^_ _mn[ chmnlosŠ [f Ci\_lh[*
^il ^_f Lf[n[( ^ih Fim‡ 9f_fC[ll[( j[l[ ko_ _rjof#$o[ [ fim jilnoao_m_m
^_ f[ j[ln_ omolj[^[+

Ah f[ ^cm]omcih ko_ nopi foa[l _hnl_ fim ^im Ci\_lh[^il_m( ]o[h^i
_f _mj[‰if( [f `l_hn_ ^_ mo _d‡l]cni( chncg[\[ [f jilnoao_m ko_ [\[h^ih[l[
[ko_ffim mcncim c f[ `iln[f_t[ ko_ b[\c[ ]ihmnloc^i( `o‡ ko_ [j[l_]cŠ jil
jlcg_l[ p_t f[ `[gim[ ][ln[ ^_ Fo[h ^_ P_r_sl[ ^_ =f\ilhit( b_]b[ _h
Hcm\i[ _h .345( m_aoh f[ ]o[f f[m jim_mcih_m jilnoao_m[m m_ _rn_h^c[h
^_m^_ Nci?[h_cli b[mn[ f[ _g\i][^ol[ ^_f lci ^_ f[ Lf[n[( ]igjl_h^c_h*
^i 0-- f_ao[m ^_ ]imn[ b[mn[ $`o]og[h+ ?ih _mn[ ][ln[ n_h^l_gim ko_
nlij_t[l [^_f[hn_+

H[ ]ihnc_h^[ m_ ^_]c^cŠ jil f[m [lg[m+ Af 4 _f_ [aimni f[m `iln[f_t[m
`o_lih nig[^[m jil [m[fni( ]ih al[h j‡l^c^[ ^_f _d‡l]cni \l[mcf_li( Tf[
ho_p[ ]ifihc[ ko__fŠ _h ji^_l ^_f _mj[‰if( fi gcmgi ko_ _f chnlomiTp[*
f_limi Ci\_lh[^il( ko_ ji]im ^c[m ^_mjo_m g[lc[ ^_ j_m[l+

Amn_ ^_m][f[\li i\fcaŠ [f Eh`[hn_ [ ]_f_\l[l _f nl[n[^i ^_ Hcm\i[ ^_
4 ^_ g[si ^_ .35.+

R_[gim [faoh[m ^_ f[m \[m_m j[]n[^[m( j[l[ ^_d[l _h ]f[li _f b_]bi
^_ f[ pcd_h]c[ ^_f nl[n[^i ^_ $`il^_mcff[m( _m ^_]cl( w l_]ihi]c^[ f[ p[*
fc^_t ^_ oh j[]ni hi mifi ^_mjo_m ^_ f[ ao_ll[ chn_lh[]cih[f( mchi ^_mjo_m
^_ f[ ao_ll[ ^_ ]ihkocmn[+

Ah _f jl_†g\ofi ^_f nl[n[^i( b[\f[h^i ^_ f[m ^c`_l_h]c[m ko_ m_ jli*
jih_h [ll_af[l( m_ f__7

! Lil j[ln_ ^_ Oo I[d_mn[^ ?[nbŠfc][ ]ih _f `oh^[g_hni ^_ ^_p_Pm_
! l_j[l[l _f []ni nol\[ncpi ][om[^i ]ih _mn[ `oh^[]cih %f[ ^_ f[ ]ifihc[
! ^_f O[]l[g_hni& _h fim f_aˆncgim ^_l_]bim ^_ koc_n[ s j[]ˆ`c][ jim_mcih(
! _h ko_ m_ b[ff[ p[ _f_ ][mc ^im mcafim † _mn[ j[ln_ ^_f lci ^_ f[ Lf[n[( mo
!h[p_a[]cih( cmf[m s ]imn[m [omnl[f_m s m_jn_hnlcih[f_m( s ^_g[m nc_ll[m
! [^s[]_hn_m( l_^o]c‡h^im_ f[m ]im[m † mo jlcgcncpi$ _mn[^i( b[mn[ n[hni
! ko_ ]ih g[m _r[]ni ]ihi]cgc_hni ^_ ][om[ m_ ^_]f[l[m_h fim ^_l_]bim ^_
!jlijc_^[^ ko_ ji^lc[h j_ln_h_]_l † oh[ s inl[ ]ilih[( w]ih`ilg_ f[
!domn[ ^]g[l][]cih []il^[^[ _h _f [mmc_hni ko_ _hnl_ fim l_s_m ][nbŠ*

/4 C ^g[f^c+ N_mjo_mn[ [f Icocncnf$iGCM*`X( ?ioncobi j+ 00 U mcai
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! fc]im s _f ^_ Lilnoa[f m_ nigŠ _h Pil^_mcff[m _h mc_n_ ^_ dohci ^_ gcf
!s ko[nli]c_hnim s hip_hn[ s nl_m+ !

N_]ihi]c^[ f[ pcd_h]c[ ^_f nl[n[^i ^_ Pil^_mcff[m( j[]n[h ko_ W\bQ+#W'
\O[Q\bS m_ l_mncnos[ f[ ]ifihc[ [f Lilnoa[f( ^_d[h^i mc_gjl_ [ m[fpi mom
l_mj_]ncpim ^_l_]bim8 c j[l[ []f[l[lfim c ^_`chclfim( _mncjof[h fi mcaoc_hn_
_h fim [lnˆ]ofim ./ c .07

!=ln+ ./+ Pi^i fi l_`_lc^i m_[ s m_ _hnc_h^[ mch j_ldoc]ci hc [D_l[*
! ]cih ^_ fim ^_l_]bim ^_ jimm_mmcih s jlijc_^[^ ^_ oh[ s inl[ ]ilih[(
! mchi ao[l^[h^i fim ko_ † ][^[ oh[ j_ln_h_]_h _h mo _hn_li s f_aˆncgi
! p[fil s j_lg[h_h]c[( ]ih ni^im mom jlcpcf_acim s jl_lia[ncp[m ^_ nˆnofi(
! ][om[ s nc_gji( jil ko[hni _mn_ [mmc_hni m_ b[ nig[^i jil pc[ ^_ g_^ci
!jlipcmcih[f( s _h ^_gimnl[]cih ^_ f[ \o_h[ [gcmn[^( j[t s ]ih]il^c[
! ko_ jli`_m[h _hnl_ mc _mn[m ^im ]ilih[m jil mo l_]ˆjli][ m[ncm`[]]cih(
! ^ol[hn_ _f nc_gji ^_ _mn[ ]ihnlip_lmc[( s hi j[l[ inli _`_]ni [faohi+

!=ln+ .0+ J ig\l[l[hm_ ]igcmm[lcim _h cao[f h‹g_li jil oh[ s inl[
! j[ln_ ^_hnli ^_ ^im g_m_m ]ihn[^im ^_m^_ _f ^c[ ko_ m_ j_lgon[l_h f[m
! l[nc`c][]cih_m ^_ _mn_ nl[n[^i( _h ]osi n‡lgchi m_ dohn[l†h j[l[ f[ ]ih*
! `_l_h]c[ ko_ m_ b[pl† ^_ b[t_l _h f[ gcmg[ `ilg[ ko_ `o‡ []il^[^i( s
! m_ _r_]onŠ jil fim ]igcmm[lcim ^_f Agj_l[^il s N_s ^_ Lilnoa[f _f [‰i
! j[m[^i ^_ gcf s kochc_hnim s p_chn_ s ko[nli8 s ^_m^_ _f ^c[ ko_ ^c_l_h
! jlch]cjci † f[ ]ih`_l_h]c[ %b[pc_h^i jl_]_^c^i fim dol[g_hnim []imnog*
! \l[^im& b[mn[ nl_m g_m_m mcaoc_hn_m( ^_n_lgch[l[h jil mo m_hn_h]c[ fim
! ^_l_]bim ^_ f[ jlijc_^[^ ^_ _mn[m ^_g[l][]cih_m( s _h ^cm]il^c[ ^_ fim
! ^c]bim ]igcm[lcim( ^_m^_ fo_ai m_ ]igjlig_n_ _mn[ ^_]f[l[]cih s ^_n_l*
! gch[]cih _h f[ O[hnc^[^ ^_f Oogi Lihnˆ`c]_( ko_ _m Š `o_l_ _h _f ^c]bi
! nc_gji( j[l[ ko_ o_hnli ^_ oh [‰i ]ihn[oi ^_m^_ _f ^c[ _h ko_ bctc_l_h
! mom ^_]f[l[]cih_m ^cm]il^_m fim ^c]bim ]igcmm[lcim ^_ ]ih`ilgc^[^( Š jil
! g[sil j[ln_ ^_ pinim( s _h ][mi ^_ ^cm]il^c[ jil mo O[hnc^[^( m_ ao[.$*
! ^[l†( i\m_lp[l† s ]ogjfcl† chpcif[\f_g_hn_ jil †g\[m f[m j[ln_m mch
! p[f_lm_ ^_ ][om[( jl_n_rni hc l[tih _h ]ihnl[lci+!

Ah ]ogjfcgc_hni ^_ _mn[m _mncjof[]cih_m m_ l_ohc_lih fim ]igcmcih[*
^im _h f[ lc\_l[ ^_f ?[s[ _f 1 ^_ hipc_g\l_ ^_ .35.+ ?ih]ollc_lih j_.$
j[ln_ ^_ Amj[‰[ ^ih Hocm ?_l^_‰i c Iihtih c ^ih Fo[h ?†lfim >[t[h(
c jil f[ ^_ Lilnoa[f ^ih I[ho_f HŠj_t ^_ Kfcp_cl[ T̂ih O_\[mnc[h ?[l*
^imi ^_ O[h L[si+ @c]bim ]igcmcih[^im ^_\c[h ]ihmofn[l( _h ][mi ^_ ^o^[(
[ fim d_Šal[`im ko_ cao[fg_hn_ hig\l[lih fim mi\_l[him( c kh_ `o_lih _f
j[^l_ Fo[h ?†lfim ^_ =h^ipcff[ T_f ?[jcn[h Fo[h CŠg_t Fol[^i jil
j[ln_ ^_ Amj[‰[( c _f j[^l_ Fo[h @o[ln_ c _f ^i]nil I[ho_f Lcg_hn_f
Rcff[m \i[m jil j[ln_ ^_ Lilnoa[f+

AffK ^_ hipc_g\l_ ^_ [ko_f gcmgi [‰i %.35.& nopi foa[l f[ jlcg_l[
]ih`_l_h]c[ ^_ fim ]igcmcih[^im( T̂_m^_ fim jlcg_lim j[mim m_ l_hip[lih
f[m ^c`_l_h]c[m s ^c`c]ofn[^_m ]ih ko_ b[\c[h nlij_t[^i mc_gjl_( l_mj_]ni
^_f johni ^_ j[lnc^[ j[l[ f[ g_hmol[ ^_ f[m 04- f_ao[m+
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;X _mn[ p_t ko_lc[h fim jilnoao_m_m ko_ m_ nilh[l[ ]ilhi johni ^_
j[lnc^[ f[ cmf[ ^_ O[h =hnihci %f[ g[m i]]c^_hn[f ^_ f[m ^_ ?[bi* R_l^_&
hi i\mn[hn_ ko_ _h .2// b[\c[h jl_n_h^c^i ko_ `o_l[ f[ ^_ f[ O[f( i m_[
f[ g[m ilc_hn[f+ !Z/6 Him _mj[‰if_m jlijihc[h ko_ m_ [^ijn[l[ f[ ^_ O[h
Jc]if[m( ]_hnli ^_ [ko_f aloji ^_ cmf[m c jil fi gcmgi _koc^cmn[hn_ ^_
fim ^im johnim _rnl_gim+

?igi f[ _rj_lc_h]c[ f_m b[\c[ ^_gimnl[^i ko_ ^_ _mn_ johni hi [^_f[h*
n+7$.lc[f[ ]ih`_l_h]c[( []il^[lih( j[l[ hi ^_gil[l fim nl[\[dim( ko_ m_ bc]c_*
l[h ^im ]†f]ofim ^_ fim foa[l_m jil ^ih^_ ^_\_lc[ j[m[l f[ fˆh_[( [^ijn[h^i
j[l[ ][^[ ohi ^_ _ffim f[m o[m]m ko_ ][^[ ]o[f jlijihc[( c l_m_lp†h^im_ f[
^_]cmcih ^_f ko_ booc_l[ ^_ [^ijn[lm_ ]igi johni ^_ j[lnc^[ j[l[ _f 7`ch ^_
f[m ]ih`_l_h]c[m+0-

L_li hc _h _mnim ]†f]ofim jo^c_lih jih_lm_ ^_ []o_l^i fim d_‹al[`im ^_
f[m ^im h[]cih_m( ^_\c^i [ f[m ^c`_l_h]c[m ko_ _rcmnc[h _hnl_ fim g[j[m ko_
][^[ ohi ]ihmofn[\[8 ^c`_l_h]c[m ko_ jlip_hc[h _h al[h j[ln_ ^_ ko_ j[l[
mo ]ihmnlo]]ˆih hi E$_ b[f:c[ n_hc^i _h ]o_hn[ mchi fim ^_llin_lim ^_ fim
h[p_a[hn_m( \[m_ ^_g[mc[^i `[fcf:f_( g[silg_hn_ ]o[h^i ][l_]c[h ^_ i\m_l*
p[]cih_m ko_ fim [jis[l[h+

R_[gim _f l_mofn[^i ^_ fim ]†f]ofim ^_ ][^[ oh[ ^_ f[m j[ln_m+
Ewim _mj[‰if_m( nig[h^i jil \[m_ f[m ^c`_l_hn_m ][ln[m bif[h^_m[m(T

]igj[l†h^if[m _hnl_ mˆ j[l[ ^_]c^clm_ jil f[ ko_ \lch^[l[ g[sil_m jli\[*
\cfc^[^_m ^_ _r[]ncno^( c nig[h^i jil johni ^_ j[lnc^[ f[ EOH= @A O=J
JSKH=O( 0. ]ih]fos_lih ko_ !f[ fˆh_[ ^_ ^_g[l_[_cih i g_lc^c[hi
! ^_\c[ _hnl[l jil f[ \[h^[ ^_f J [ln_ _h f[ \i][ ^_f lci Bf_gc[h Tm[fcl
! jil f[ ^_f Ool . al[^i c 1- gchonim g[m ilc_hn[f ko_ _f lci ^_ O[h
! L_^li( c .) 1-$ ^_ ^c`_l_h]c[ _h fihdcnoo n[g\c_h g[m [f Klc_hn_ ^_f
! ][\i ^_ O[hn[ 7I[lˆ[( c jil f[ ]imn[ 50 f_ao[m ^cmn[hn_ ^_ 3.8! j_li j[l*
nc_h^i ^_ f[ EOH= @A O=J =JPKJEK(]igi johni ]_hnl[f( !^_\c[ _hnl[l
!/ - g[m †_c[ _f Klc_hn_ ko_ ^lci ^_ f[m =g[tih[m(Tm[fcl [f Ool jil
! f[ \i][ ^_f lci _f_ O[h L_^li ^cmn[hn_ o^ ][\i ^_ O[hn[g[lˆ[ 0 - T14$
!g[m [ mo Klc_hn_(T]igi 41 f_ao[m jil f[ ]imn[+!

Him jilnoao_m_m nig[lih jil \[m_ _f g[j[ ]ihmnloc^i jil _f ]imgŠ*
al[`i Fo[h P_r_sl[( c [ohk h_ ^_ []o_l^i ]ih fim ][mn_ff[him _h ko_ f[m
04- f_ao[m ]igjih_h // - c .0($]ih]foc[h ko_( j[lnc_h^i o_ f[ EOH= @A
O=J =JPKJEK( 0/ !_f g_lc^c[hi ^_ ^_g[l][_cih ^_\c[ j[m[l .0 f_ao[m [f
! K]]c^_hn_ ^_ f[ ]ifihc[ ^_f O[]l[g_hni8! Tnig[h^i _f LQJPKIA@EK
AJPNAH=O EOH=O@A O=J =JPKJEKE H= O=H( !^_\c[ j[m[l .6 f_ao[m
! [f Klc_hn_ ^_ f[ gcmg[ ]ifihc[(!

/5 ?[fpi+ ?if+ ^_ nl[ni j+ .5.+

/6 H[mnolc[+ I_gilc[ ]cn[^[ #-+ .0+
70- Qffi[ UFo[ff+ @cm_f$n[_cih +fi_+ jffoni /+-
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P[hni fim ohim ]igi fim inlim ]igjli\[\[h mom ]†f]ofim ]ih fim
g[j[m ko_ f_m b[\c[h m_lpc^i ^_ \[m_8 j_li mgdcŠ ^_ [ffˆ oh ][lai [ fim
fFilnoao_m_m jil b[\_lm_ ^_h_a[^i [ _r[gch[l inl[m ][ln[m ko_ f[m mos[m
jlijc[m( ko_ ]o[h^i g‡him bo\c_l[h ji^c^i ]ihmc^]l[lm_ mimj_]bim[m jil
_f chn_l_m ko_ _h _ff[m n_hc[h( n[hni g[m ]o[hni ko_ fim _mj[‰if_m mch
ko_l_l b[]_l omi ^_ fim nl[\[dim ^_ mom d_Šal[`im b[\c[h _m]idc^i f[m ][ln[m
bif[h^_m[m( ]igi ko_ _l[h mom jcfinim fim ko_ ]ih g[m [n_h]cih b[\c[h
_mno^c[^i [ko_ff[m ]imn[m ^ol[hn_ f9ni]oj[]cih ^_f >l[mcf jil f[m Llipch*
]c[m d_h_l[f_m+$ ?ihnlc\oc[ _h go]bi [ [og_hn[l f[ cgjiln[h]c[ c jli\[\c*
fc^[^_m ^_ []c_lni ^_ f[m ][ln[m g_h]cih[^[m( f[ [jli\[]cih ko_ f_m
b[\c[ ^[^i ^ih Hocm O_ll[hi Lcg_hn_f( ]imgŠal[`i ‡ chd_hc_li g[sil ^_
Lilnoa[f+ !

=f j[mi ko_ _mni b[]c[h fim ]igcm[lcim _mj[‰if_m [f \om][l \[m_ hi
mif[g_hn_ _r[]n[ mchi cgj[l]c[f j[l[ mom ]†f]ofim( fim jilnoao_m_m \[m[\[h
fim mosim _h _f `[gimi g[j[ ^_ Fo[h P_r_sl[8 fi ko_ ^cŠ g†ld_h [ ko_
fim ]igcmcih[^im _mj[‰if_m `ilgof[l[h c mimnopc_l[h _f ][lai ^_ b[\_l
b_]bi omi ^_ oh[ ][ln[ `[fmc`c][^[ jil inli P_r_sl[7 ^i =f\ilhit( [ f[ ]o[f
fi ‹hc]i ko_ ^[\[ [faoh ][l†]n_l ^_ [on_hnc]c^[^ _l[ f[ [jli\[]cih ^[^[
jil ^ih I[ho_f Lcg_hn_f Rcff[m\i[m( ko_ _l[ [f gcmgi nc_gji ohi+ ^_
fim d_Šal[`im ko_ [mcmnc[h [ f[m ]ih`_l_h]c[m c ko_ h[nol[fg_hn_ mimn_hc[ _f
nl[\[di [f ]o[f b[\c[ ^[^i mo [jli\[]cih+ 01

?ih]ollc[h p[lc[m ]cl]ohmn[h]c[m _h [jisi ^_ _mn_ ][lai7 f[ jlcg_l[
p_t _h ko_ m_ b[\c[ b_]bi g_h]cih ^i [ko_f g[j[( b[\c[ mc^i [f nc_gji
^_ f[ `oh^[]cih ^_ f[ ]ifihc[ ^_f O[]l[g_hni( ko_ _h f[ ][ln[ g_h]cih[^[
m_ b[]c[ `caol[l ]igi n_llcnilci jilnoao_m( ]o[h^i b[mn[ _hnŠh]_m _h hch*
aoh[ inl[ m_ p_c[ _mn[ jl_n_hmcih( c [ohko_ j[l[ _ffi bo\c_l[ h_]_mc^[^(
]igi i\m_lp[ C_mci( !^_ ^_mkoc]c[l f[ =g‡lc][+! 02 Oc [ _mni m_ [al_a[ _f
g[l][^i _gj_‰i( c g[m n[l^_ f[ [\mifon[ h_a[ncp[ j[l[ _r[gch[l T
n_h_l _h ]o_hn[ f[m ][ln[m c i\m_lp[]cih_m ^_S]a+\sU`OX]a ^]`b5bUcSaSa&
n[f_m ]igi Fo[h ^_ >[llim( O_\[mnc[h C[\inni( =h^l_m ^_ O[h I[lnch
%_igj[‰_li ^_ 7B_lh[h^i ^_ I[a[ff[h_m&( ko_ ]ih goc j_ko_‰[m ^c`_l_h*
]c[m ][f]of[\[h _fg_lc].c[hi m_aoh fi b[]c[h fim _mj[‰if_m8 mc ni^i _mni m_
[nc_h]._( l_j_ncgim( m_ ]igjl_h^_l† ko_ _f ][lai nopi l_mih[h]c[ mo`c]c_hn_
j[l[ ^ol[l bic ni^[pˆ[8 g[silg_hn_ ]o[h^i fim ]†f]ofim ko_ b[]c[h fim
_mj[‰if_m ^_ f[ ^c`_l_h]c[ ^_ g_lc^c[hi _hnl_ f[ cmf[ ^_ O[h =hnihci c _f
][\i ^_ O[h =aomnch( _hnl_ _f gcmgi ][\i c f[ cmf[ ^_ O[h Jc]if[m(Tjil
‹fncgi( _hnl_ _mn_ %ko_ _m _f g[m ilc_hn[f ^_f >l[mcf&T_f ^_ O[hn[g[lˆ[
_h f[ _g\i][^ol[ ^_f lci ^_ f[ Lf[n[( pchc_lih [ m_l ]ih`clg[^im jil _f

00 Qffi[ c Fo[h( @cm_ln[]ciff johni FE+

01 QfEi[ #]+ xgoni >+

02 fc_mci+ @cm]olmi ]cn+
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^_llin_li!ko_ [faoh nc_gji ^_mjo_m jo\fc]Š ^ih Hocm O_ll[hi Lcg_hn_f(+
]imgŠal[`i _ chd_hc_li _h d_`_ jilnoao_m+ (+

J i i\mn[hn_ _mn[m ]cl]ohmn[h]c[m( oh ][lai _f_ n[f al[p_^[^ hi ji^c[
mimn_h_lm_ ]ih _f g_li [jisi ^_ ]ihd_nol[m c mimj_]b[m( j_li _mn[m pchc_lih
[ ]ihp_lnclm_ _h _m][h^[fim[ l_[fc^[^ ]o[h^i ji]im [‰im g[m n[l^[ _f
ilcdch[f ^_ f[ `[gim[ ][ln[( ko_ _l[ ]oc^[^im[g_hn_ ]ihm_lp[^i _h _f
=l]bcpi N_[f _f_ Hcm\i[( pchi [ ]ill_l _f p_fi mi\l_ ni^i fi ko_ b[\c[
j[m[^i+ Af d_Šal[`i _mj[‰if ^ih Fim‡ O_cr[m c Hi\_P[ jo^i ]ihm_aocl(
p[fc‡h^im_ ^_ chn_fcd_h]c[m c ^_ ^ch_li( oh[ ]ijc[ ^_ f[ ]if_]]cih ^_ ][ln[m
ko_ m_ g[hn_hˆ[h l_m_lp[^[m( c _h f[m ]o[f_m `caol[\[ \[di _f h‹g_li%%3
ko_ n[hni b[\c[ ^[^i ko_ ^]$_cl+ @_f _r†ff.]h ^_ _mn[ ]if_]]cih( ko_
O_cr[m i\m_kocŠ [f N_c ^_ Amj[‰[ _h .36/( [j[l_]_ ko_ f[m _kocpi][]cih_m
_h ko_ P_r_sl[ ch]ollc[ [p[ht[h^i f[ =g‡lc][ †]c[ _f Klc_hn_( ji^c[h
dota[lm_ g[fc]cim[m( jo_m ko_ ]igj[l†h^if[ ]ih inl[m ko_ b[]c[h j[ln_
^_ f[ gcmg[ ]if_]]cih( [j[l_]ˆ[ f[ p_l^[^_l[ mˆno[]cih ^_f ]ihnch_hn_ j_l*
`_]n[g_hn_ ]ihi]c^[ ]ih [hn_lcilc^[^ [ f[ ]ihmnlo]]cih ^_f g[j[ ^_
P_r_sl[+ ! L_li [oh b[c g[m7 _h [faoh[m ^_ [ko_ff[m ][ln[m m_ b[\c[ m_w[*
f[^i _f g_lc^c[hi ^_ ^_g[l][]cih ]ih`ilg_ [ f[m \[m_m _mncjof[^[m( T
ko_^[\[h ]ih`clg[^im fim ]†f]ofim ^_f ]imgŠal[`i bcmnilc[^il Fo[h ^_
>†llim c fim ^_ fim ]igcmcih[^im _mj[‰if_m( ]ih chmcahc`c][hn_m ^c`_l_h]c[m+

D[\f[h^i ^_ _mn_ g[j[ ^c]_ Clcg[f^c7 !BilgŠ _mn_ [lnc`c]cimi g[j[
! Fo[h ^_ P_r_sl[( ^_ =f\ilhit( _h _f ]cn[^i [‰i %.345&( ]o[h^i m_ jli*
?% s_]nŠ ch]fch[l [f Llˆh]cj_ ^ih L_^li ^_ Lilnoa[f [ ko_ ^c_m_ mo ]ihm_h*
!ncgc_hni j[l[ _mn[\f_]_l f[ ]ifihc[8 s f_ ]ijcŠ ^_f ko_ mo [hn_]_mil Fo[h
! ^_ P_r_sl[( ]ih f[ gcl[ ko_ mc_gjl_ b[h ff_p[^i fim jilnoao_m_m ^_
!ch]focl _h mom ][ln[m a_ial†`c][m j[cm_m ^_f ^igchci _mj[‰if( b[\c[
! ^_fch_[^i _f [‰i ^_ .3/6( b[\c‡h^im_ [p_lcao[^i s ]igjli\[^i ^_mjo_m(
! g_^c[hn_ _f ]ihi]cgc_hni ^_ ohi s inli g[j[( ko_ _h _f ^_ P_r_sl[
! _f gi^_lhi m_ b[\c[h jl[]nc][^i( l_mj_]ni [f ^_ P_r_sl[ _f [hncaoi(
!p[lc[m chhip[]cih_m g[fc]cim[m( † `ch ^_ ko_ ko_^[m_h [gjfc[g_hn_
! ]igjl_h^c^im _h f[ ^_g[l][]cih ^_ Lilnoa[f ]_hn_h[l_m ^_ f_ao[m ^_ f[
! ^_ ?[mncff[( ]ih f[ ]ifihc[ ^_f O[]l[g_hni+! (+

L[l_]_ ch‹ncf [al_a[l ko_ [ko_f ?ihal_mi `o‡ _mn‡lcf ]igi ni^im fim
[hn_lcil_m+ Ji b[\c_h^i jli^o]c^i l_mofn[^i [faohi f[m ]ih`_l_h]c[m(
^_\cŠ mig_n_lm_ _mn_ [mohni [ f[ ^_]cmcih ^_ mo O[hnc^[^( ]ih`ilg_ [ fi
j[]n[^i _h _f [lnˆ]ofi .0 ^_f nl[n[^i ^_ Hcm\i[( ko_ ^_d[gim ]ijc[^i +••
Ah _`_]ni( _h Nig[ m_ jl_m_hnŠ _f ^oko_ ^_ Fip_h[ti( ]igcmcih[^i _mj[*
‰if ko_ ^_\c[ mimn_h_l fim ^_l_]bim ^_ mo mi\_l[hi _h [ko_ff[ ^_g[h^[

03 ?[fpi+ ?if_]]cih #+$j+ .5.( nigi f+

04 H[mn[llc[+ I_gilc[ mi\l_ f[ ^_g[l][]cih "(# .7f+
05 N_mjo_mn[ [f Ichcmnli OKfft[ ?Kffnchbi+ j+ 1(-( 1.+

0Xf H[mn[h|c[+ I_gilc[ mi\l_ f[ ^_g[l][]cih+
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ko_ _f Oogi Lihnc`c]_ ^_\c[ `[ff[l ]igi mojl_gi c ‹fncgi do_t( j_li
[ao[l^Š _h p[hi [f ]igcmcih[^i jilnoao_m( [ j_m[l ^_ fim l_ko_lcgc_hnim
[ mo ai\c_lhi+ 1-

@_m^_ _hnŠh]_m pchi [ m_l j[fj[\f_ f[ ji][ pifohn[^ ^_ j[ln_ ^_ f[
]iln_ ^_ Hcm\i[( jo_mni ko_ hc ]ogjfc[ fi j[]n[^i( hc []_jn[\[ j[l[ f[
^_g[l][]cih ^_ fˆgcn_m f[m i\m_lp[]cih_m ]ih ko_ cfomnl_m pc[d_lim chaf_m_m
c `l[h]_m_m ^in[\[h f[m [][^_gc[m ^_ mhm l_mj_]ncpim j[cm_m8 c jil ‹fncgi(
[j_f[\[ [ oh[ ][ln[ ko_ H[mn[llc[ ff[g[ !`[fm•mcg[(! ]ih f[ ]o[f ji^c[
_rn_h^_l fim fcgcn_m ^_ mo ^igch[]cih( j_li g_him][\[\[ mo bihl[+

>>

Kl__gim ff_a[^[ f[ ijilnohc^[^ ^_ gimnl[l _f gi^i ]Šgi `o_lih
i]oj[^[m [ko_ff[m ]ig[l][m( ]os[+ jim_mcih b[\c[ mc^i `_]oh^[ _h \of[m
jihnc`c]c[m( _h nl[n[^im j‹\fc]im( _h ]ih`_l_h]c[m i`c]c[f_m ^_ oh[ _mn_lcfc*
^[^ miljl_h^_hn_+ D_gim gimnl[^i fim nˆnofim ko_ ][^[ oh[ ^_ f[m j[ln_m
ji^c[ jl_m_hn[l j[l[ _f ^_mfch^_ ^_ mom ^igchcim c ]ihmcaoc_hn_ l_]ihi]c*
gc_hni ^_ mo ^_l_]bi8 b_gim gimnl[^i ]Šgi b[\c[h nl[m]ollc^i fim [‰im
Tm_ b[\c[h [ain[^i ^im mcafim mch ]ihm_aocl ff_a[l [ oh [p_hcgc_hni8 p_[*
Ff;im[bil[ g[n_lc[fg_hn_ f[ jimc]cih ^_ f[m ^im jin_h]c[m _h _f ]ihnch_hn_
_h ^cmjon[+ ?ihi]c^i _f ^_l_]bi ^_ ][^[ ]o[f [f `ch[fct[l _f mcafi TREE(

p_[gim fim b_]bim c _f gi^i ]Šgi m_ b[\c[h ]ogjfc^i+
H[lai c _hidimi( c mi\l_ ni^i ch‹ncf j[l[ ho_mnli chn_hni( m_lc[ nl[n[l

^_ l_gihn[l b[mn[ _f ^_m]o\lcgc_hni c i]oj[]cih ^_f >l[mcf( j[l[ domnc`c][l
n[f_m i ]o[f_m ncnofim( [mc _m ko_ him ]ih]l_n[gim [ f[ bis[ ^_f =g[tŠh[m8
ko_ mc ni^i ^_l_]bi ^_ jlijc_^[^ mojih_ oh[ i]oj[]cih jlcgcncp[( ]ih*
pc_h_ _r[gch[l koc‡h_m `o_lih fim jlcg_lim i]oj[hn_m( j[l[ ko_ hi mifi
f[+ m[h]cih ^_ fim nl[n[^im mchi f[ f_c ]igoh c d_h_l[f domnc`cko_ _f ^_l_]bi
^_lcp[ncpi mi\l_ [ko_ff[m ]ig[l][m+

Him ]ihkocmn[^il_m ff_p[\[h [+ n‡lgchi `_fct mo jiln_hnim[ _gjl_m[+\

=m_aol[^[ f[ jlipch]c[ ^_ Mocni( T[^_f[hn†h^im_ >_f[f]†t[l mi\l_ f[ ^_
Lij[s[h %.203& ^_mj[]bŠ [ ohi ^_ mom n_hc_hn_m( Ciht[fi @c[t ^_ Lch_^[(
[ l_]ihi]_l fim ^cf[n[^im j[cm_m ko_ ko_^[\[h [f Klc_hn_ ^_ Mocni+ @c[t
l_[fctŠ mo _rj_^c]cih ]ih \o_h[ `ilnoh[( _ ch`ilg[^i _f g[lko_m @+ Bl[h*
]cm]i Lct[lli ^_ f[ lcko_t[ ^_ [ko_ffim j[cm_m( _h][laŠ _f ai\c_lhi ^_ _ffMO
[ mo b_lg[hi @+ Ciht[fi Lct[lli( ]ih _mj_]c[f ]igcmcih ^_ pcmcn[l c l_*
^o]cl _f j[ˆm ^_ f[ ?[h_f[( ko_ [mc fi ff[g[\[h jil _h]ihnl[lm_ \imko_m
chg_hmim ^_ [ko_f p[fcimi †l\if+

Lil ^c]c_g\l_ ^_ .206 l_mifpcŠ Lct[ll[ _gjl_h^_l mo jlcg_l[ _rj_*

1- Clcg[f^c+ j+ fˆK+
1. R‡[m_ _h| [jisi ^_ ni^i fi ko_ h[ll[gim _h _mn[ j[ln_( f[ I_gilc[ ^_ ^ih Fild_

Fo[h T̂ih =hnihci ^_ Qffi[( s[ ]cn[^[+
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^cicih( c _g\[l]†h^im_ ]ih f[ d_hn_ ^_ ao_ll[ ko_ ]l_sŠ h_]_m[lc[ _h _f
lci J[ji i _h _f ?i][( ko_ bic ni^[pˆ[ m_ ^o^[ _h ]o†f ^_ fim ^im `o_m_(
[^_f[hnŠ b[mn[ _f johni _h ko_ _f jlcg_li _hnl[ _h _f =g[tŠh[m( _h ^ih^_
[nlc\of[^i vTflf[m _h`_lg_^[^_m( ^c_tg[^[ mo d_hn_( c ][l_]c_h^i [\mifo*
n[g_hn_ ^_ pˆp_l_m c ^_ l_]olmim( l_al_mŠ [ Mocni ][hm[^i ^_ _mj_l[l
ch‹ncfg_hn_ [ Bl[h]cm]i Kl_ff[h[( [T( koc_h b[\c[ _hpc[^i _h mifc]cno^
^_ pˆp_l_m+

Lct[lli l_al_mŠ [ Mocni ff_p[h^i f[ \o_h[ ho_p[ ^_ [ko_f ^_m]o\lc*
gc_hni( _f jlcg_li ko_ m_ b[\c[ b_]bi ^_ [ko_ff[m l_dcih_m8 c _h n[hni
Kl_ff[h[( ][f]of[h^i f[m ^c`c]ofn[^_m c f[ n[l^[ht[ _h l_gihn[l _f I[l[*
‰ih( l_mifpc[ ]ihncho[l mo _rj_^c]cih( c _h hig\l_ ^_f N_c ^_ Amj[‰[c|
]ih [mcmn_h]c[ ^_ p[lcim ^_ fim ][]ckh_m ^_ f[m g†fd_h_m nig[\[ jim_mcih ^_
_m[m ]ig[l][m( 1/ ko_ ‡f p_c[ _f jlcg_li( c l_]c\c[ _f dol[g_hni ^_ i\_^c_h*
]c[ ko_ jl_mn[\[h fim m_‰il_m ^_mjim_c^im+ N_]c\c^i ]igi [gcai _h oh[m
j[ln_m( \[n[ff[h^i _h inl[m( j_li mch ^_mg[s[l hoh][( _f /3 ^_ [aimni ^_
.21. _hnl[\[h mom ][hŠ[m _h _f =nf†hnc]i c ‡f ^_d[\[ mo hig\l_ [f al[h
lci( hig\l_ ko_ f_ b[\c[ ^_ ^ol[l n[h ]ilni nc_gji ]igi `o‡ jl_][lc[ mo
jim_mcih j[l[ _f mi\_l[hi [ koc_h c\[ [ i`l_]‡lm_fi [ Amj[‰[+

Jo_p[m _rj_^c]cih_m bc]c_lih L_^li ^_ Qlm‹[ jlcg_li( _h .23-( T
[‰im g[m n[l^_ _f j[^l_ N[`[_f B_ll_l( ]ih`clg[h^i fi ko_ b[\c[ b_]bi
_o jl_^_]_mil+

Ah .3.2( ai\_lh[h^i B_fcj_ EE fim l_chim ^_ Amj[‰[ c Lilnoa[f(T
b[\c_h^i ]igohc][^i Šl^_h_m j[l[ cgj_^cl [ ni^i nl[h]_ fim _mn[\f_]c*
gc_hnim ^_ jcl[n[m c ]ihnl[\[h^cmn[m ko_ jofof[\[h s[ _h f[ ^_m_g\i][^ol[
^_f al[h lci( _f Ci\_lh[^il ^_ f[ jlipch]c[ ^_ I[l[‰ih( =f_d[h^li ^_
Iil_l[( g[h^Š oh[ _rj_^c]cih [f =g[tŠh[m [ Šl^ŽhŽm ^_ Bl[h]cm]i K[f*
^_cl[(ko_ [llc\Š _f 0 ^_ ^c]c_g\l_ c m_ `cdŠ _h _f foa[l _h ^ih^_ bic _rcmn_
f[ ]co^[^ ^_f al[h L[l†+ 1w

Ah .3.5( ai\_lh[h^i _f Llˆh]cj_ ^_ Amkocf[]b_ _f l_chi ^_f L_l‹(
]ih`clcŠ _f ai\c_lhi ^_ fim ch^cim I[sh[m [ ^ih @c_ai R[][ ^_ R_l[( ko_
`o‡ _f jlcg_li ko_ chn_hnŠ f[ ]ifihct[]cih ^_ [ko_ffim j[cm_m+ =f _`_]ni
`oh^Š _h .301 f[ ]co^[^ ^_ O[h Bl[h]cm]i ^_ >Kfd[( c fim gcmcih_lim ^c_*
lih jlch]cjci [ mo al[h^cim[ n[l_[ ^_ l_^o]cl [ fim [\ilˆd_h_m( ff_p[h^i [
[ko_ff[m m_fp[m ch]ofn[m f[m _hm_‰[ht[m ^_ f[ ]cpcfct[]cih ]lcmnc[h[+

?[mc [f gcmgi nc_gji %i]no\l_ ^_ .304& ^ih F†]igi N[cgoh^i ^_
Jili‰[( ko_ ai\_lh[\[ f[ ][jcn[hˆ[ ^_ I[l[‰[h( ]o[h^i ni^i _f ]ihnc*
h_hn_ ^_j_h^c[ ^_ fim N_s_m ][mn_ff[him( i\nopi f[m hinc]c[m c l_]c\cŠ f[m
^_]f[l[]cih_m ^_ fim j[_fl_m Bl+ @c_ai ^_ >lc__f[ c Bl+ =h^l_m Pif_^i(

1/ Hil_hti ^[ Ocfp[ =l[odi+ @c]]cih[lci nijiaf$†`c]i( bcmnŠlc]i c ^_m]lcjncpi ^_f >l[mcf(
_cn[^i _h fim! @i]og_hnim l_f[ncpim.. ... ]o_mncio ^_ fˆgcn_m _onl_ R_h_to_f[ c _f >l[mcf+!

10 Ocfp[ ^_ =godi+ @c]]ci@fflci+
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*ko_ b[\c[h h[p_a[^i _f =g[tŠh[m( bos_h^i ^_ f[ ][lhc]_lˆ[ ko_ bcti 73
nlc\o ^_ Ah][\_ff[^im _h f[ ho_p[ ji\f[]cih ^_ =hn_+ Al[ n[f f[ ^_m*
gcj]cih ko_ b[]c[h fim `odcncpim( c n[f_m f[m lcko_t[m ko_ [nlc\oc[h [
[ko_ff[m l_dcih_m( ko_ _f ^_ J [l[‰[ ko_lc_h^i lcp[fct[l _h ]_fi iih fi[
$Knlim ai\_lh[^il_m( l_mifpcŠ _hpc[l oh[ _rj_^c]cih ]igjo_mn[ ^_ _mj[|
‰if_m c ]ih`c[^[ [f g[h^i ^_f ][jcn[h L_^li P_d_cl[( j[l[ ko_ l_gihn[h^i
[ko_f lci fi _r[gch[l[ c nig[l[ jim_mcih ^_ ‡f+ 1$\cm Him _rj_^c]cih[lcim
t[lj[lih ^_ ?[g_n† _h /5 ^_ i]no\l_ ^_ .304( [llc\[lih _h /1 ^_
dohci ^_ .305 [f jo_lni ^_ L[s[gchi( ^_ f[ dolcm^c]]cih ^_ Mocdim( •• ^_
^ih^_ P_d_cl[ j[mŠ [ Mocni [ ch`ilg[l [ f[ N_[f =o^c_h]c[+ @ˆ]_m_ ko_
P_d_cl[ mifc]cnŠ ko_ m_ f_ bc]c_m_ g_l]_^ ^_ [ko_f ^_m]o\lcgc_hni( [ fi
]o[f []]_^cŠ f[ N_[f =o^c_h]c[( c _m ^_ _mn_ b_]bi ^_ ^ih^_ fim jilnoao_*
m_m jl_n_h^_h ^_lcp[l ^_l_]bim( jo_m ko_ b[\c_h^i l_]c\c^i Šl^_h ^_f Rc*
l_ˆ [ koc_h m_ b[\c[ j[m[^i _f ch`ilg_ c ko_ _l[ [ f[ m[tih ^ih F_lŠhcgi
B_lh†h^_t ^_ K[\l_l[( Kih^_ ^_ Kbch]bih( j[g ko_ f[ `fincff[ l_al_m[l[
[f L[l†( fi jomc_lih jil i\l[( c ko_ `o‡ _hnŠh]_m ko_ nigŠ jim_mcih ^_f
=g[tŠh[m b[mn[ ]c_lni johni [llc\[ ^_f lci ?o]bcp[l†( m_aoh Qffi[ c Fo[h8
i _h _f lci =ao[lc[i i ^_f Kli( mi\l_ _f J[j[( m_aoh Ncp_l[8 i _h f[ \[ll[
^_f U ojol†( m_aoh H[ ?ih^[gch_( 1- ^ih^_ b[\c[ oh[ ji\f[]cih ^_ ch^cim( T
^ih^_ ^_dŠ oh nlih]i ]igi j[^lih _h m_‰[f ^_ f[ jim_mcih ko_ nig[\[+
D[\f[l_gim [^_f[hn_ ^_ _mn_ b_]bi ko_ [faohim [onil_m hc_a[h l_^ih^[*
g_hn_( [jis[^im( _hnl_ inl[m gwih_m( _h f[ ^_ ko_ h[^[ m_ ^c]_ [ _mn_
l_mj_]ni _h f[ l_f[]cih ^_ ^c]bi pc[d_ ko_ b[]c[h fim j[^l_m Klcmn3\[f ^_
=]o‰[ T=h^l_m ^_ =f$nc_^[([]igj[‰[h^i [ P_d_cl[( jil ]igcmcih ^_ f[
N_[f =o^c_h]c[+

Ahnl_n[hni( fim gcmcih_lim ]ihncho[\[h _h mo f[la[Tg_lcnilc[ f[\il8
]ihnl[mn[h^i mo ]ih^o]n[ ]ihm[al[^[ [ ! ]l_[l h_Š`cnim j[l[ ^cmjih_l p[m[*
ffim [f Amn[^i( ]ih f[ ^_ fim m_]of[l_m ko_ ko_lc[h _m]f[pim j[l[ m_lpclm_+!|$

@_m^_ _f l_al_mi ^_f L+ B_ll_l _h .3-5( m_ b[\c[ ^[^i jlch]cjci+ [
f[m gcmcih_m _h f[m lc\_l[m ^_ fim lcim J[j[( =ao[lc]i c Lonog[si( _rn_h*
^c‡h^im_*%)*# _f =g[tŠh[m ]ih n[h \o_h ‡rcni( ko_ _h .312 _f h‹g_li ^_
fim ch^cim l_^o]c^im _hnl_ f[ h[]cih ^_ fim Kgf$cao[m( ^_mj_ln3 f[ ]i^c]c[
^_ fim jilnoao_m_m ko_ nig[lih _f n_llcnilci jil [m[fni+ O-aoh^[ p_t( _h
.35/( kocmc_lih l_^o]clfim [ f[ _m]f[pcno^( j_li _m][lg_hn[^im ]igi _mn[\[h(
c [j_l]c\c^im j[l[ f[ ^_`_hm[( fial[lih l_]b[t[lfim jihc_h^i [ l[s[ jil _h*
nŠh__m f[m jl_n_hmcih_m ^_ fim jilnoao_m_m+ =ko_ffim jo_\fim jlimj_l[\[h
l†+jc^[g_hn_( j_li hi `o‡ mchi b[mn[ .353 *ko_ fim _mn[\f_]cgc_hnim ^_ fim
gcmcih_lim nig[lih al[h^_m jlijil]cih_m( ^_\c^i [f ]_fi ch`[nca[\f_ ^_f L+

10 \cm+ Fo[h ^_ R_f[m]i+ Dcmnilc[ F_f N_chi F_ Mocni( nigiEFE(j+ .52+
11 Ncp_l[ ^_ O[gj[]ci+ @c[lci ^_ mo pcmcn[ i`c]c[fy .-5+
12 RKUNa_ .f.$AkoNn_ol( j+ .56+
13 Ocfp[ ^_ =lNodi+ @i]+ j+44+
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O[go_f Blcnt( p_l^[^_li ]ifihct[^il ^_ [ko_ff[m p[mn[m mif_^[^_m( c [ koc_h
]ih domni nˆnofi ff[g[ H[ ?ih^[gch_ !_f [jŠmnif ^_f I[l[‰[h+! Eh][hm[\f_
]igi pc[d_li( ch`[nca[\f_ ]igi jl_^c][^il( mch l_]ihi]_l i\mn†]ofim [ mo
pifohn[^ ^_ bc_lli n_gjf[^[ jil _f ]_fi l_fcdcimi( nl[\[dŠ ^_ n[f gi^i( ko_
nl_m [‰im ^_mjo_m( _h .356( n_hc[ \[di mo ^_j_h^_h]c[ 1. al[h^_m jo_\f[m(
c f[m gcmcih_m m_ _rn_h^c[h ^_m^_ fim ]ih`ch_m ^_ fim ai\c_lhim ^_ Mocdim(
I[sh[m c F[_h ^_ >l[][gilim b[mn[ f[ ^_m_g\i][^ol[ ^_f Nci J_ali8 _m
^_]cl( g[m ^_ 3-- f_ao[m ^_ >Kfd[( [\l[t[h^i hh[ _rn_hmcih ^_ 02- f_ao[m
g[lˆncg[m( c ]igjl_h^c_h^i f[m h[]cih_m ^_ fim Kg†ao[m( Uolcg[ao[m( =s*
mo[l_m( >[mcig[m( I[ch[m( Fˆ\[lim( ?i]†g[m( L[him( ?b[gc_\lim( =ah[him(
Iohc]b_m( D[h†p_m( Ni[g[ch[m( C†_t#+[ ]ihn[h^i _h _ffim oh[ ji\f[]cih
^_ 1-(--- [fg[m+ %U_f[m]i( n+EfE( j+ /.5+& J[p_a[h^i ]ihmn[hn_g_hn_ _f
lci j[l[ [n_h^_l [ ni^im fim jo_\fim _h ^ih^_ ^c[lc[g_hn_ +[og_hn+[(\[ _f
h‹g_li ^_ fim h_Š`cnimT_h ^ih^_ mc_gjl_ _l[ _mj_l[^i ]ih [hmc_^[^( bo\i
^_ j_l^_l f[ m[fo^( c m_ ^clcdcŠ [f L[l†( jil m_l _f pc[d_ g[m ]ilni( j[l[ p_l
gi^i ^_ l_mn[\f_]_lf[+

Bo‡ _mn[ f[ jlcg_l[ p_t ko_ _f j[^l_ Blcnt l_]illcŠ ni^i Žf 7WO'
+tŠh[m( j_li []imnog\l[^i [ \om][l _h ni^[m mom []]cih_m _f \c_h d_h_f$[F+(
[jlip_]bŠ _f pc[d_ j[l[ f_p[hn[l _f g[j[ ^_f lci( _h _f ]o[f !jomi
[ jlo_\[ mo b[\cfc^[^( _h pcmn[ ^_ f[ ][l_h]c[ ^_ chmnlog_hnim( ^_ fw
_h`_lg_^[^ ko_ mo`lc[ c ^_ f[m ]cl]ohmn[h]c[m ^c`c]ofnim[m ^_ f[ h[p_a[]cih+!
Amn_ ^i]og_hni ko_ H[ ?ih^[gch_ 14 ff[g[ !jl_]cimi T‹hc]i! `o‡ f[
jlcg_l[ ][ln[ ^_f =g[tŠh[m+

Hf_aŠ [f `ch( p_h]c_h^i ni^[ ]f[m_ ^_ ch]ihp_hc_hn_m( [ f[ +][jcn[hˆ[
^_f L[l†( ko_ ai\_lh[\[ ^ih =lnoli O† ^_ I_h‡m_m+ Af Ci\_lh[^il f_
^_nopi( []om†h^if_ ^_ b[\_l chp[^c^i fim ^igchcim ^_ f[ ]ilih[^Ž Lil*
noa[f( _h f[ _rn_hmcih ko_ b[\c[ ^[^i [ mom gcmcih_m8 jo_m mimn_hc[ ko_ _f
j[cm b[\cn[^i jil f[ h[]cih ^_ fim Kg†ao[m c ^_ [bˆ [f Klc_hn_( j_ln_h_]c[
[ f[ ]iln_ jilnoao_m[+ P_g_limi _f L+ Blcnt n[hni ^_ ko_ fim ch`ilg_m hi
`o_m_h ^[^im [ f[m l_mj_]ncp[m ]Šln_m ]ih f[ p_l[]c^[^ [j_n_]c\f_( ]o[hni ^_
ko_ m_ ^cf[n[l[ ch^_`chc^[g_hn_ oh[ l_mifo]cih( ]ih al[p_ j_ldoc]ci ^_ mom
jo_\fim( mifc]cnŠ cl _h j_lmih[ [ Ewcm\i[ [ ^_`_h^_lm_ ^_f ][lai ko_ m_ f_
b[]c[( ko_ _l[ [f gcmgi nc_gji mimn_h_l fim ^_l_]bim ^_ ?[mncff[ _h f[
jim_mcih ^_ [ko_ffim j[cm_m+ J i []]_^cŠ _f Ci\_lh[^il [ _mn[ mifc]cno^(T
_f L+ nopi ko_ ]ih`ilg[lm_ ]ih _m]lc\cl [f Ag\[d[^il il^ch[lci _h .cm\iw
j[l[ ko_ bc]c_l[ f[ l_]f[g[]cih ^_f ][mi+

@c_t c ho_p_ g_m_m n[l^Š f[ ]ihn_mn[]cih8 j_li s[ ko_ n[l^ˆ[( `o‡ jil
fi g‡him ]igjf_n[g_hn_ m[ncm`[]nilc[( jo_m ko_ _f ai\c_lhi jilnoao_m
cgjli\[\[ `o_ln_g_hn_ f[ ]ih^o]n[ ^_ mo [d_hn_( c b[]c[ _hn_h^_l ko_ f_
momj_h^_lc[( [ hi b[\_l ]_m[^i _h mom `oh]cih_m+ Ah ]o[hni [f gcmcih_li(

14 H[ ?ih^ffgch_+ Ris!a_ .E.$Akf.f.n_f.f$+ j+ .6. c .6/+
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m_ f_ ^[\[h f[m g[m [gjfc[m c ]ogjfc^[m m[ncm`[]]cih_m _h ][ln[ [onŠal[`[
^_f N_c( c m_ il^_h[\[ ko_( ]imn_[h^i mh pc[d_ ^_ f[m N_[f_m ?[d[m( m_ f_
l_mncnos_l[ [ Mocni i [ mhm gcmcih_m+

@_mjo_m ^_ // g_m_m ^_ ^_n_h]cih _f L+ Blcnt m_j.f5- _h g[l]b[ _f
5 ^_ dofci ^_ .36.( hi ji]i miljl_h^c^i ^_ ko_ _f Ci\_lh[^il chmcmnc_l[ _h
ko_ fi []igj[‰[m_ f[ _m]ifn[ ko_ ]ih n[f i\d_ni n_hc[ jl_j[l[^[8 c [ohko_
l_bom[^[ jil _f L+ ]ihmn[hn_g_hn_( bo\i ^_ mig_n_lm_ [ ff_p[lf[( jilko_
=f\olkh_lko_ m_ _r]om[\[ ^_ mo chmcmn_h]c[ ]ih f[m Šl^_h_m moj_lcil_m
ko_ b[\c[ l_]c\c^i7 _h oh[ j[f[\l[( m_ f_ _rcdc[ ko_ []_jn[l[ oh[ _m*
]ifn[ ^_ bihil+

N_j_nc^[m p_]_m ^ol[hn_ f[ h[p_a[]cih chmnŠ _f L+ j[l[ ko_ f[ _m]ifn[
l_al_m[l[+ Iipˆ[fi [ _ffi( _f _h]ihnl[l ^_mi]oj[^[m ni^[m f[m ji\f[]cih_m
jil ^ih^_ j[m[\[h( jo_m ko_ fim gil[^il_m( ]ih f[ hinc]c[ ^_ ko_ [p[h*
t[\[ oh[ `fincff[ jilnoao_m[( [\[h^ih[\[h fim ][m_lˆim [ ^ih^_ f[ ]cpcfc*
t[]cih fim b[\c[ l_^o]c^i( c pifpc[h [ fim ^_mc_lnim c [ fim \imko_m [ \om][l
oh[ fc\_ln[^ b[lni jl_`_lc\f_ [ f[ _m]f[pcno^ _h ko_ go]bim ^_ fim mosim
d_gc[h _h _f L[l†+ Och_g\[lai( ni^[m f[m chmn[h]c[m `o_lih ch‹ncf_m( jo_m
_f d_`_ ^_ f[ _m]ifn[ ]ihn_mn[b[ ]ih f[ Šl^_h( ko_ ^_]c[ n_h_l( ^_ []igj[*
‰[lfi b[mn[ f[ ji\f[]cih jlch]cj[f ^_ fim Kg†ao[m( ko_ _l[ _f ]_hnli ^_
mom gcmcih_m+

=f `ch( _f .5 ^_ i]no\l_ ff_a[lih [f jo_\fi ^_ I[s[p[l[( _f g[m
i]]c^_hn[f ^_ fim b[\cn[^im jil fim Kg†ao[m8 c hi `o‡ j_ko_‰[ f[ miljl_m[
^_f gcmcih_li ]o[h^i pcŠ mifcn[lc[m f[m lc\_l[m ^ih^_ mc_gjl_ m_ [aloj[\[
f[ nlc\o j[l[ l_]c\clfi( c ^_mji\f[^i _f ][m_lˆi [ ^ih^_ mc_gjl_ _hnl[\[ _h
g_^ci ^_ f[m jlo_\[m ^_ _hnomc[mgi ^_ fim h_Š`cnim+ Hcn gcmcih ^_ f[ _m]ifn[
_mn[\[ ]ih]foc^[( f[m Šl^_h_m ko_ ^_]c[h n_h_l _mn[\cnff ]ogjfc^[m( c j_l_h*
nilc[g_hn_ _rcdcŠ _f gcmcih_li ko_ l_al_m[l[h( ^_pifpc_h^i [Dˆ f[ nl[hkoc*
fc^[^ [ mom jo_\fim8 j_li g[sil `o‡ mo ^ifilim[ miljl_>[ ]o[h^i _f d_`_
^_ f[ _m]ifn[( [f`‡l_t =hnihci Icl[h^[( ^_m]o\lc_h^i f[m p_l^[^_l[m Šl^_h_m
ko_ ff_p[\[ c _f ibd_ni jimcncpi ^_ mo pc[d_( hinc`c]Š _ chncgŠ [f gcmcih_li(
_h hig\l_ ^_f Ci\_lh[^il ^ih =hnihci ^_ =f\olko_lko_( ko_ m_ l_ncl[l[
^_ [ko_ffim mcncim ko_ ^_ ^_l_]bi j_ln_h_]c[h [ f[ ]ilih[ ^_ Lilnoa[f c ^_
fim ]o[f_m nig[\[ jim_mcihi

Af [f`‡l_t Icl[h^[( ]_^c_h^i g[m [ f[m chmn[h]c[m ko_ [ f[m jlin_mn[m
^_f j[^l_ Blcnt( ]ihpchi _h l_al_m[l [f L[l†8 c \[d[h^i _f =g[tŠh[m( bcti
_h _f jo_\fi ^_ Co[j[j[n_ %^ih^_ ][laŠ mom ][h3[m ^_ t[lt[j[llcff[& oh
9al[h^_mgihn_( _h _f ]o[f ^_dŠ _h jc‡ oh al[h^_ †l\if _h m_‰[f ^_ jim_mcihi

Af L[^l_ l_]illcŠ [ f[ .cd_l[ fim jo_\fim ^_ mom gcmcih_m( nl[hkocfct[h*
^i [ mom gil[^il_m8 c _h `_\l_li ^_ .36/ ff_aŠ [f jo_\fi ^_ f[ H[aoh[( [
ch`ilg[l [f Ooj_lcil ^_ f[m hip_^[^_m i]ollc^[m+ N_mifpc_lih [ffˆ ko_
chg_^c[n[g_hn_ mcaoc_l[ [ Hcg[ [ ^[l j[ln_ [f Rcl_c( j[l[ ko_ jomc_l[ [
l[s[+ f[m jl_n_hmcih_m ^_ fim j_fcalimim p_]chim+ Af / ^_ dofci ^_ .36/
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ff_aŠ [ [ko_ff[ ]co^[^( _h ^ih^_ ch`ilgŠ ]cl]ohmn[h]c[^[g_hn_ ^_ ni^i fi
i]ollc^i [f Rcl_c Iih]fip[( koc_h hi [nl_pc‡h^im_ [ [mogcl f[ l_mjihm[\c*
fc^[^ ^_ nig[l oh[ l_mifo]cih ]o[fkoc_l[ _h [mohni n[h al[p_( i`l_]cŠ ^[l
j[ln_ chg_^c[n[g_hn_ [ Amj[‰[( j[l[ ko_ ^_ [ffˆ pchc_l[h chmnlo]]cih_m
jl_]cm[m ko_ bo\c_l[h ^_ m_lpcl hi mifi j[l[ [ko_f ][mi( mchi B[l[ ni^im
fim ko_ jo^c_l[h jl_m_hn[lm_ _h fi mo]_mcpi+

Och b[\_l i\n_hc^i( jo_m( l_mifo]cih hchaoh[( _f ch][hm[\f_ ]ifihct[*
^il pifpcŠ [ nig[l _h .360 f[ po_fn[ ^_ mom gcmcih_m( _hnl[h^i [f I[l[*
‰ih jil _f ][gchi ^_ F [_h ^_ >l[][gilim+ N_gihn[h^i _f lci nopi
hinc]c[ ^_ ko_ Icl[h^[( [f \[d[lfi oo [‰i †hn_m( b[\c[ mo\c^i oh[ \o_h[
j[ln_ ^_f Uojol†( c b[\c[ ff_p[^i _h ][fc^[^ ^_ _m]f[pim p[lcim ch^cpc^oim
^_ f[ h[]cih ^_ fim U olcg[ah[m c ^_ fim >[mcig[m+

O_ ]l__ ]ih `oh^[g_hni( [ohko_ _m ch_rjfc][\f_( ko_ _f Rcl_c Iih*
]f[p[ hi ]igohc]Š [ Amj[‰[ f[m al[p_m i]oll_h]c[m ko_ gincp[lih _f pc[d_
^_f gcmcih_li _mj[‰if( jilko_ [ko_f ai\c_lhi hi ^c]nŠ jlipc^_h]c[ [f*
aoh[( hc ^_ [ko_ffim ^i]og_hnim m_ bcti g‡lcni _h hchaoh[ i][mcihi Am _f
b_]bi ko_ _mn[ igcmcih `o‡ j_ldo^c]c[f _h [fni al[^i [ fim chn_l_m_m ^_
Amj[‰[( jo_m fim jilnoao_m_m ]ihn_hc^im _h mo [p_hnol[ [ao[l^[h^i _f
l_mofn[^i ko_ nopc_l[ _h f[m l_mj_]ncp[m ]Šln_m f[ hinc]c[ ^_ mo chp[mcih(
]i\l[lih \lci fo_ai ko_ pc_lih ko_ nl[m]ollc[ hi mifi _f nc_gji h_]_*
m[lci( mchi ko_ j[m[\[h [‰im mch ko_ m_ i\nopc_l[ hc mcgjf_ ]ihn_mn[]cih+
=hcg[^im jil _mn_ mcf_h]ci( l_jcnc_lih mom _rj_^c]cih_m _h.362 c .363+

Ji b[\c[ [ffˆ mchi fim gcmcih_lim ko_ jo^c_l[h jlin_mn[l( j_li s[ m_
]igjl_h^_ ko_ _mn[ jlin_mn[ hi _l[ ^_ h[nol[f_t[ ^_ ]ihn_h_l [f Ci\_l*
h[^il =f\olko_lko_8 [mˆ ko_( _h .364( ]o[h^i _f j[^l_ Blcnt \[d[\[ _f
=g[tŠh[m _h f[ pcmcn[ il^ch[lc[ ko_ b[]c[ [ [ko_ffim jo_\fim( nopi hinc*
]c[ ^_ ko_ _f ][jcn[h Fim‡ =hnihci ^_ Bihm_][( ]ih hog_lim[ _+(m]ifn[(
b[\c[ i]oj[^i _f jo_\fi ^_ O[h Eah[]ci ^_ fim =smo[l_m( ko_ _l[ ohi ^_
fim ko_ ‡f b[\c[ `oh^[^i+ Ehg_^c[n[g_hn_ m_ ^clcdcŠ [ [ko_f johni( _h
^ih^_ _h]ihnlŠ f[ d_hn_ ko_ m_ f_ b[\c[ [hoh]c[^i( c [^_g[m ^im gcmcih_lim
jilnoao_m_m+ Af ][jcn[h p_hc[ [ nig[l jim_mcih ^_f j[cm _h fi l_f[ncpi [ fi
jifˆnc]i( c fim gcmcih_lim _h fi ]ih]_lhc_hn_ [ fi _mjclcno[f+

Af j[^l_ Blcnt( ]i\l[h^i `o_lt[m( jlin_mnŠ _h‡fdc][g_hn_( hi s[ mifi
_h hig\l_ ^_ fim moj_lcil_m ^_ [ko_ff[m gcmcih_m( mchi _h hig\l_ ^_ mo
mi\_l[hi _f N_c ^_ Amj[‰[( j[l[ [hn_ koc_h [j_f[\[ ^_f [\omi ko_ m_
]ig_nc[+ Lil _f gig_hni _mn[ jlin_mn[ molncŠ _`_]ni7 m_ ]ihpchi _h ko_
Fim chp[mil_m m_ l_ncl[lc[h [f L[l†( c _f gcmcih_li _mj[‰if [f j[cm ^_ fim
Kg†ao[m( c ko_ chg_^c[n[g_hn_ m_ ]igohc][lc[ [ Amj[‰[ fi i]ollc^i(
_rcdc_h^i l_mifo]cih_m j_l_hnilc[m8 \c_h _hn_h^c^i ko_ mc f[ l_mjo_mn[ m_
b[]c[ _mj_l[l g[m ^_ oh n‡lgchi jlo^_hn_( fim jilnoao_m_m pifp_lc[h c
nig[lc[h jim_mcih hi mifi ^_ fim n_llcnilcim ko_ _hnŠh]_m jl_n_h^c[h i]o*
j[l( mchi ^_ ni^[m f[m ji\f[]cih_m( ch]fomcp_ _f j[cm ^_ fim Kg†ao[m+
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Ji i\mn[hn_ fi ]ihp_hc^i( _f Ci\f$lh[^il =f\olffo_lko_ hi [ao[l^Š
hc f[m chmnlo]]cih_m ^_ mo ai\c_lhi( ffc f[m ch^cmj_hm[\f_m jlin_mn[m ^_ mo
]ihnl[lci8 c gc‡hnl[m ko_ ‡f _h j_lmih[ l_]illc[ [faohim ^A fim jo_\fim(
i`l_]c‡h^if_m `l[hkoc]c[m c gcmcih_lim j_lg[h_hn_m( _h l__gjf[ti ^_ fim
ko_ b[mn[ _hnŠh]im b[\c[h n_hc^i j_lcŠ^c][g_hn_( jilko_ mom gofncjfc][*
^[m [n_h]cih_m fim i\fca[\[h [ _mn[l mc_gjl_ _h pc[d_( fim ][jcn[h_m _rj_*
^c]cih[\[h mi\l_ f[m ji\f[]cih_m ^_ f[m lc\_l[m ^_f lci( c i\fca[\[h [ f[m
h[]cih_m ^_ Uolcg[ao[m( =smo[l_m c >[mcig[m [ [\[h^ih[l mom n_llcnilcim
Tl_`odc[lm_ _h _f j[cm ^_ fim Kg†ao[m(-8 [ ^ih^_ c\[h [ j_^cl jlin_]]cih [f
j[^l_ Blcnt ko_ _l[ cgjin_hn_ j[l[ ^†lm_f[+

=mˆ [][\[\[ _f mcafi TREE+

N_mog[gim fi ko_ jl_]_^_( c p_[gim f[m ]ihm_]o_h]c[m ko_ h[nol[f*
g_hn_ m_ ^_mjl_h^_h ^_ _mim [hn_]_^_hn_m+

Bo‡ ^ih Ciht[fi Lct[ll[ koc_h jlcg_li _rj_^c]cihŠ mi\l_ _f =g[*
tŠh[m8 c mo ][jcn[h ^ih Bl[h]cm]i Kl_ff[h[ _f ko_ jlcg_li l_]illcŠ mom
[ao[m( nig[h^i jim_mcih c l_]c\c_h^i _f dol[g_hni ^_ i\_^c_h]c[ ^_ fim
h[nol[f_m [f N_c ^_ Amj[‰[( ^_ koc_h _h ][g\ci l_]c\c[ _f ai\c_lhi ^_ f[m
]ig[l][m ^_m]o\c_ln[m+

Bo‡ oh[ _rj_^c]cih _mj[‰if[( [ Šl^_h_m ^_f ][jcn[h L_^li ^_ Qlm‹[(
f[ ko_ _h .23-( _gjl_h^cŠ c ff_pŠ [ ][\i _f m_aoh^i l_]ihi]cgc_hni ^_
[ko_f lci+

Him jilnoao_m_m hi ]ihi]c_lih [ko_ff[m l_dcih_m mchi ]o[h^i P_d_cl[(
_h .304( l_gihnŠ f[m [ao[m ko_ fim ]ihkocmn[^il_m _mj[‰if_m b[\c[h
\[d[^i ^_m^_ oh mcafi †hn_m( c nig[^i jim_mcih ^_ _ff[m _h hig\l_ ^_
mo mi\_l[hi+

Bo_lih gcmcih_lim _mj[‰if_m( _hpc[^im$ jil oh[ [onilc^[^ _mj[‰if[(
^ih 7Mc_ai R[][ ^_ R_l[( Ci\_lh[^il ^_ I7[sh[m( fim ko_ chn_hn[lih T
ff_p[\[h [ \o_h n‡lgchi f[ ]ifihct[]cih ^_ [ko_ffim j[cm_m ^_m^_ .301+

@_n_hc^i jil oh[ [onilc^[^ jilnoao_m[ oh gcmcih_li _mj[‰if( ]igi
chp[mil ^_f ^igchci [d_hi( f[ ]ih^o]n[ ^_f [jl_b_hmil_m [fn[g_hn_ cgjli •+
\[^[ jil mo ai\c_lhi _h .36-( c m_ il^_h[ ko_ m_ f_ l_mncnos[ [ mom gcmci*
h_m7 fo_ai b[mn[ .36- f[ ]iln_ jilnoao_m[ hi n_hc[ jl_n_hmcih_m mi\l_
[ko_f j[cm+

Ll_n_h^_h [faohim `oh^[l _f ^_l_]bi ^_f Lilnoa[f _h f[ _rj_^c]cih
^_ L_^li ^_ P_d_cl[ %.304& jil b[\_l m[fc^i ^_ oh[ ][jcn[hˆ[ jilnoao_m[+(
T_h f[ jim_mcih ko_ nig3( ]igi ^cdcgim †hn_m( b[mn[ ]c_lni johni [llc\[
^_f lci ?h]bcp[l† i m_[ b[mn[ =ao[lc]i( ]igi mimnc_h_h p[lcim [onil_m(
[ohko_ inlim hi g_h]cih[h mckoc_l[ _mn_ b_]bi+ L_li [ ]o[fkoc_l[ i]oll_
hin[l ko_ _h [ko_ff[ ‡ji][ f[m ^im ]ilih[m ^_ Amj[‰[ c Lilnoa[f _mn[ •+

15 Eh`ilg_ ^_f Ci\_lh[^il ^_ FX`hshhm( ^ih =hnihci ^_ *f[ L_‰[( [f IW`SWfX`_mc[ ^_ f[+
?_l^[+ .435+
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\[h l_ohc^[m(jo_m ko_ hi `o‡ mchi _h _f [‰i ^_ .31- ko_ Lilnoa[f
l_]i\lŠ mo ch^_j_h^_h]c[+ Ah f[ ]ihn_mn[]cih ^[^[ _h .404 +jil _f
Ci\_lh[^il ^_f L[hˆ( Fo[h ^_ =\l_o ^_ K[mn_ffi\l[h]i( [ oh g_gilc[f
^_ fim gcmcih_lim( ]ih`c_m[ ko_ f[ _rj_^c]cih ^_ P_d_cl[ `o‡ b_]b[ !jil
Šl^_h ^_f N_c ^_ ?[mncff[(! ]ih`_mcih ^_g[mc[^i hin[\f_ ]o[h^i _m_
^_m]o\lcgc_hni _m fi ‹hc]i ko_ [f_a[ ]ihnl[ f[m \of[m ko_ hi l_]i*
hi]_( c fim nl[n[^im ko_ hc_a[+16 =^_g[m( ]ihpc_h_ l_]il^[l ko_ ^c]b[
_rj_^c]cih `o‡ [lg[^[ c _hpc[^[ jil oh[ [onilc^[^ _mj[‰if[8 ko_ f[
]ih]_mcih ko_ m_ ^c]_ b_]b[ jil f[ =o^c_h]c[ ^_ Mocni hi _l[ p†fc^[( jo_m
ko_ f[ =o^c_h]c[ ][l_]c[ ^_ `[]ofn[^_m j[l[ _ffi8 c8 jil ‹fncgi( ko_ b[\c_h^i
l_al_m[^i $f$_d_cl[ [f L[l†( _h ./ ^_ ^c]c_g\l_ ^_ .306( g[l]bŠ chg_^c[*
n[g_hn_ j[l[ Amj[‰[ dohni ]ih fim j[^l_m KlcmnŠ\[f ^_ =]o‰[ c =h^f$`fm
^_ =lnc_^[( ]igcmcih[^im _mj_]c[f_m( j[g ch`ilg[l [f N_c ^_ ni^im fim
ho_pim ^_m]o\lcgc_hnim c [^_f[hnim ^_ mom ]ifihc[N8 ~hi _l[ h_]_m[lci c
h[nol[f mifc]cn[l f[ ]ih]_mcih ^_ [ko_f ai\c_lhi ^_ O+*J*& ko_ _l[ _f ‹hc]i
^cmj_hm[^[l ^_ [ko_ff[m al[]c[m; L_li [oh mojihc_h^i ko_ f[ ]ih]_mcih
b_]b[ jil f[ =o^c_h]c[ ^_ Mocni `o_l[ l_[f c p†fc^[( ]o[h^i g[m m_lc[
[ko_ff[ oh[ al[]c[ j_lmih[f( fi gcmgi ko_ ni^[m f[m ^_ mo _mj__c_( j_li
hoh][ oh nˆnofi ^_ ^igchci ]ih]_^c^i [ oh[ h[]cih _rnl[‰[+ J i _mn† jil
^_g[m b[]_l jl_m_hn_ ko_ _h f[ ^cfcd_h]c[ ko_ bcti _rn_h^_l P_d_cl[( [ mo
_m]lc\[hi Fo[h CŠg_t ^_ =h].l[^i( -..3 ^_ [aimni ^_ .306( ^c]i ko_ nig[
jim_mcih mif_gh_ ^_f j[cm _h\][P`S RSZ ESW RS :a^OrO&ko_ ]_‰c[
n[g\c_h f[ ]ilih[ ^_ Lilnoa[f8 ]o[h^i( ]igi ^c]_ O]bi_ff( !f[ l_ohcih
^_f Lilnoa[f [ f[ Amj[‰[( ko_ ^olŠ m_m_hn[ [‰im( ]ih`oh^cŠ ni^im.-5

chn_l_m_m+! ••
U[ b_gim pcmni ]Šgi c ]o†h^i i]oj[lih fim _mj[‰if_m _m[m l_dcih_m+

Him jilnoao_m_m _hnl[lih jil jlcg]l[ p_t _h .36- [ nˆnofi ^_ _m]Mfn[ ^_
bihil j[l[ m[ncm`[]_l oh [al[pci ch`_lc^i( c `o‡ _hnŠh]_m ko_ m_ ^_]f[l[lih
_h jim_mcih ^_f n_llcnilci ko_ jcm[\[h ]igi bo‡mj_^_m+ H[ `o_lt[ f_m bcti
a[h[l n_ll_hi( _f ^_m]oc^i ^_ f[ j[ln_ ]ihnl[lc[ f_m bcti ]i\l[l \lci( c _h
g‡him ^_ ]o[nli [‰im ni^[ f[ _rn_hmcih ^_f Nci J_ali b[mn[ _f J[j[ c f[m
g†ld_h_m ^_f I[l[‰[h( _mn[\[h i]oj[^[m @A DA?DK jil f[m [onilc^[^_m
jilnoao_m[m+

Af j[^l_ Blcnt( cgjin_hn_ j[l[ f[ fo]b[( [ohko_ hi ][hm[^i( m_ l_nclŠ
[ Mocni( [ ^ih^_ ff_aŠ _f // ^_ _h_li ^_ .4-.( [ [ao[l^[l jlipc^_h]c[m
^_ mo ai\c_lhi( ff_p[h^i _f ^ifil ^_ b[\_l j_l^c^i _h ji]im g_m_m f[ f[\il
^_ p_chn_ [‰im( c ^_ ko_ ^_ mom ]ihmn[hn_m nl[\[dim hi kQ`X^[l[ mchi mo
hig\l_( \c_h ]ihiic^i _h [ko_ffim ^_mc_lnim [ ^ih^_ ‡f ff_pŠ _f jlcg_li f[+
]cpcfct[]cih ^_f mcafi c f[ l_fcdcih ^_ Klcmni+

16 @i]og_hnim(j+ 50+
fˆK EEcmnicl_ ^_m nlffcn‡m ^_ j[crpif+ f+j+ 064+
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Ji _m( jo_m( [ ncnofi ^_ jlcg_lim i]oj[hn_m ko_ fim jilnoao_m_m jo_*
^_h l_]f[g[l ^_l_]bi ^_ ^igchci _h [ko_f p[mni _gjilci7 `o_lih( jil _f
]ihnl[lci( fim ofncgim ff_a[^im( c f[ i]oj[]cih( g_l[ i]oj[]cih ^_ b_]bi(
_mnopi n[h _r_hn[ ^_ j_fcalim ]igi _m][m[ ^_ afilc[m+

EEE+

?l__gim ^_d[l \c_h$ [m_hn[^i ko_ hchaoh ^_l_]bi( hc [oh _f ^_ f[
]ihkocmn[( jlin_dc[ f[ omolj[]cih ko_ _f jilnoao_m b[]c[ ^_f n_llcnilci [d_hi+

H[m \of[m jihnc`c]c[m( l_jon[^[m _h f[ ‡ji][ ^_f ^_m]o\lcgc_hni ]igi
_f g_dil ^_ fim nˆnofim ^_ jim_mcih( hi b[\c[h mc^i ]ogjfc^[m8 fim nl[n[^im
j[]n[^im _hnl_ f[m ^im ]Šln_m b[\c[h ko_^[^i _h momj_hmi( g_l]_^ [ f[m
^cf[]cih_m jl_m_hn[^[m jil fim ]igcmcih[^im( ^cf[]cih_m _h f[m ]o[f_m g[sil
j[ln_ jo_^_ [^do^c][lm_ [ fim jilnoao_m_m+

Af _mn[^i ^_ [nl[mi ^_ f[m ]c_h]c[m( c f[ `[fn[ ^_ i\m_lp[]cih_m `c^_*
^cah[m ko_ j_lgcnc_l[h `cd[l [faohim johnim( ]ihnlcjoc[ [ ko_ hwaoh j[]ni
jo^c_l[ ff_p[lm_ [ \o_h n‡lgchi+ H[m \of[m ^_ =f_d[h^li RE c mom mo]_*
mil_m b[\c[h mc^i l__gjf[t[^[m jil _f nl[n[^i ^_ Pil^_mcff[m7 _m ^_]cl(
ko_ _f nˆnofi f_a[f l_]ihi]c^i c [][n[^i jil fim ^im mi\_l[him( _l[ l[nc`c][^i
jil †g\[m j[ln_m( ko_ _h mo ]ogjfcgc_hni _gj_‰[\[h mo `_+

. mch_g\[lai( s[ b_gim pcmni ]Šgi b[\c[h nl[m]ollc^i fim [‰im mch
ko_ hchaohi ^_ fim j[mim ^[^im bo\c_l[ n_hc^i _`_]ni [faohi( j_li s[
ko_ ch`lo]noimim ni^im fim _m`o_ltim c ni^[m f[m ]ih`_l_h]c[m( f[ ]c_h]c[( ko_
_m ]imgijifcn[( m_ _h][laŠ ^_ l_mifp_l f[ ]o_mncih c ^_ `cd[l f[ ^_g[l][]cih
n[hn[m p_]_m chn_hn[^[+

=ohko_ ch‹ncf bic _mn[ j[ln_ ^_ ho_mnli nl[\[di( jo_mni ko_ fim [hnc*
aoim j[]nim `o_lih l__gjf[t[^im jil inlim ^_ `o_lt[ i\fca[nilc[ j[l[ f[m
^im ]Šln_m( dota[gim ko_ ko_^[lc[ ch]igjf_ni mc hi ^cd‡m_gim ]Šgi _f
g_lc^c[hi ^_ Pil^_mcff[m ^_\c[ ^cmnlc\ocl _f ]ihnch_hn_ [g_lc][hi+ Eh‹ncf
j[l[ f[ ]o_mncih ^_ fˆgcn_m _h mo _mn[^i []no[f( hi fi _m ]igi ]igjf_g_hni
^_ f[ j[ln_ bcmnŠlc][ ^_ _mn[ I_gilc[+

= g_^c^[ ko_ fim [‰im j[m[\[h( [og_hn[\[ _f ]ihi]cgc_hni ^_f ]ih*
nch_hn_( ko_ †hn_m _l[ jlcpcf_dci ^_ ohim ji]im7 fim ^_llin_lim ^_ fim jlc*
g_lim h[p_a[hn_m b[\c[h ^[^i s[ [ f[m ]c_h]c[m ni^i ]o[hni ji^c[h ^[lf_(
Tj[m[\[h [ f[ ][n_ailˆ[ ^_ ^i]og_hnim ]olcimim( c _l[h l__gjf[t[^im jil
f[m i\m_lp[]cih_m d_ial†`c][m c [mnlihŠgc][m ko_ m_ gofncjfc][\[h+ D[ff_s
l_]nc`c][\[ f[m mcno[]cih_m d_ial†`c][m ^_ f[m ]imn[m ^_ =g‡lc][( c ^_m]o\lˆ[
f[m f_s_m ^_ f[ ^_]fch[]ciEf g[ah‡nc][8 Pl_pcff_ `cd[\[ fim g_lc^c[him ^_ Iih*
n_pc^_i( >o_him =cl_m c inlim johnim8 Bl_mc_l ^_n_lgch[\[ f[ mcno[]cih ^_
f[m cmf[m ^_ K[\i* R_l^_ _h =`lc][ c f[ ^_ f[ cmf[ ^_ O[hn[ ?[n[fch[ c ^_ ni^[
f[ _rnl_gc^[^ g_lc^cih[f ^_f ]ihnch_hn_8 f[ ]igcmcih `l[h]i*_mj[‰if[ ko_
jlig_^c[h^i _f mcafi TREEE p_hc[ [ g_^cl _f g_lc^c[hi( gofncjfc][\[ mom
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i\m_lp[]cih_m!+\cmH[ ?ih^[gch_ _rjfil[\[ ]c_hnc`c][g_hn_ _f =g[tŠh[m( _f
Nci J_ali( `cd[\[ f[ mcno[]cih ^_f L[l† Tl_]nc`c][\[ fim ]†f]ofim ^_ >c]b_l8
Bf_olc_o l_]ihi]c[ f[ mcno[]cih ^_f ?[\i*R_l^_ c ^_ f[m cmf[m [^s[]_hn_m(T
mo ]†f]ofi _l[ l[nc`c][^i jil ?iie( ]igi _f ^_ >o_him =cl_m fi _l[ jil >io+*
a[chpcff_8 _h oh[ j[f[\l[( ni^[m f[m h[]cih_m c ni^im fim m[\cim ]ihnlc\oc[h
[ f[ mifo]cih ^_f jli\f_g[ ko_ ^ol[hn_ ^im mcafim b[\c[ j_lg[h_]c^i ch_r*
jfc][\f_( c f[ ^cf[]cih mifi b[\c[ m_lpc^i j[l[ ]l_[l jlo_\[m( jnfl[ ko_ fim
^_l_]bim ^_ fim ^im mi\_l[him l_]c\c_l[h f[ m[h]cih ^_ f[ ]c_h]c[(c(_h `ch(
j[l[ ko_ _h f[ al[h ][ln[ ko_ _h .41/ b[]c[ ligj_l _f gchcmnli `l[h__m
I[ol_j[m( f[ ]igcmcih jo^c_l[ nl[t[l ]ih g[hi m_aol[ _f g_lc^c[hi ^_
Pil^_mcff[m+

Pig[h^i jil \[m_ [ko_f g[j[( _f g_dil b[mn[ _hnŠh]_m ]ihi]c^i(
l_]nc`c][^i jil fim g[m b†\cf_m d_Šal[`im( c ^_mjo_m ^_ ]ihmofn[l [f gcmgi
H[ ?ih^[gch_ mi\l_ f[ _r[]ncno^ ^_ mom ]†f]ofim( ko_ `o_lih ]illi\il[^im
jil ho_p[m i\m_lp[]cih_m( ^ih F ild_ Fo[h c ^ih =hnihci Qffi[ `cd[h _f
g_lc^c[hi j[lnc_h^i ^_ ]o[fkoc_l[ ^_ f[m cmf[m ^3$2cah[^[m_h f[m ]ih`_*
l_h]c[m ^_ .35.( c ]ih]fos_h ko_7 ! !nig[h^i jil johni ^_ j[l*
! nc^[ f[ cmf[ ^_ O[h Jc]if[m( _f g_lc^c[hi ^_ ^_g[l][]cih j[m[ † 0- .1$
! [f Klc_hn_ ^_ f[ ]co^[^ ^_f Cl[h L[l†( ]iln[h^i [ko_ff[ ]imn[ ko_ ^_
! L[l† m_ _rnc_h^_ [f Klc_hn_ jil _f ][\i ^_ ?og[ _h f[ ][jcn[hc[ ^_f
! I[l[‰[h( mcno[^i _h fi 15$ ^_ f[ncno^ [omnl[f8 s ^_ f[ j[ln_ Ool ^_ f[
! ]imn[ ^_f >l[mcf jil f[ nc_ll[ `clg_ ko_ _mn† [f K]]c^_hn_ ^_ f[ cmf[ ^_ O[h
! O_\[mnc[h _hnl_ ‡mn[ ‡ cmf[ Io^[( ]os[ f[ncno^ _m ^_ /1- 2$ [omnl[f! +++•
c[al_a[h7 !@_ _mni m_ ]ihp_h]_ ko_ ni^[ f[ ][jcnwhc[ ^_ L[l† jil f[+
! \[h^[ ^_f J[ln_ ^_f >l[mcf( s jil f[ ^_f Ool f[m ^_ O[h Rc]_hn_ s _f N_s(
! _mn†h nin[fg_hn_ `o_l[ ^_ f[ ^_g[l][]cih ^_ f[ ]ilih[ ^_ Lilnoa[f( s
! ^_hnli ^_ fim ^igchcim ko_ _h ni^i lcail j_ln_h_]_h † fim l_s_m ^_ ?[m*
! ncff[ s ^_ H_[h( _h pclno^ ^_f nl[n[^i ^_ Pil^_mcff[m s _h `o_lt[ ^_ f[m
! ]cl]ohmn[h]c[m ]ih ko_ m_ mif_ghctŠ+!

. nig[h^i ]igi johni ^_ j[lnc^[ _f \il^_ i]]c^_hn[f ^_ f[ cmf[ ^_$
O[h =hnihci( ko_ _l[ f[ inl[ \[m_ jlijo_mn[ _h .35.(* ! ko_^[lˆ[ _f g_*
! lc^c[hi † fi .)# [f Klc_hn_ ^_ f[ gcmg[ ]co^[^ ^_f Cl[h L[l†( ^_ mo_ln_
! ko_ _h _mn_ ][mi j[m[ ]iln[h^i [ko_ff[ ]imn[ jil _f lˆi K[l[l†( _hnl_ f[m
! ][jcn[hc[m ^_f Cl[h L[l † s _f I[l[‰[h _h f[ f[ncno^ ^_ fi 0-$ [omnl[f(
! s m[f_ † f[ j[ln_ ^_f Ool jil f[m ^_m_g\i][^ol[m ^_f lci En[hc[h _h
! f[ ][jcn[hc[ ^_ O[h Rc]_hn_( ji]i ^cmn[hn_ ^_ f[ \[bc[ ^_ _mn_ gcmgi
!hig\l_( ^_d[h^i [mc gcmgi ni^[ f[ ][jcn[hˆ[ ^_f L[l† _h f[ j[ln_ ^_f
! Jiln_ ^_f >l[mcf( s jil f[ ^_f Ool go]b[ j[ln_ Š ][mc ni^[ f[ ^_ O[h
! Rc]_hn_ s ni^[ f[ ][jcn[hc[ ^_f N_s ^_hnli ^_ f[ ^_g[l][]cih j_ln_h_w
! ]c_hn_† fim N_s_m ^_ K[mncff[ s ^_ H_[h7$

2- \cm+ H[mn[llc[+ I_gilc[ ]cn+
2. @cm_ln[]cih ^_ Qffi[TFo[h+ johni h+
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@_ g[h_l[ ko_w j[lnc_h^i ^_ QcOZ_d&WS`Ojohni ^_ f[m cmf[m ^_ ?[\i*
R_l^_( w!_f g_lc^c[hi ][_ [f Klc_hn_ ^_f L[l†( _ ^_m^_ [ffc [f K]]c*
! ^_hn_ ni^i _f j[cm(s _f L[l† hi g‡him( ]igi ]igjl_h^c^i ^_hnli ^_ wf(
! j_ln_h_]_ † f[ ]ilih[ ^_ ?[mncff[+!

€mn_( c hi inli [faohi( _l[ _f ^_l_]bi ^_ fim l_mj_]ncpim mi\_l[him [f
`ch[fct[l _f mcafi TREE+ L[l[ j[n_hnct[^i b_gim [^_f[hn[^i _h mo Šl^_h
]lihifŠdc]i [faohim ^_ fim []ihn_]cgc_hnim ]c_hnˆ`c]im ko_ nopc_lih foa[l
g[m n[l^_ c ko_ j_lgcnc_lih nl[t[l ]ih g[hi m_aol[ _f g_lc^c[hi ^_ Pil*
^_mcff[m+ R_[gim [bil[ fi ko_ f[m ^im ]Šln_m b[]c[h _h f[ jlim_]o]cih ^_f
^_mfch^_ ^_ mom n_llcnilcim+

L_li hi _]b_gim _h ifpc^i fim$ nˆnofim _rcmn_hn_m c l_]ihi]c^im jil
†lh\[m j[ln_m( ^_ fim ]o[f_m b[\l† ^_ ^_lcp[lm_ _f ^_l_]bi ^_ ][^[ oh[ ^_
_ff[m+ I[m i g‡him ]ih]of][^i [ohko_ l_]ihi]c^i jil f[ inl[ j[ln_( l_*
^o]c^i _f ^_l_]bi [ f[ f_nl[ go_ln[ ^_ oh[ _mncjof[]cih hi ]ogjfc^[( _f
^_l_]bi _m]lcni m_l† mc_gjl_ _f ^_l_]bi8 c [ohko_ _mn‡lcf _h fim g[m ^_ fim
][mim( m_l† f[ jlin_mn[ ]ihnl[ f[ omolj[]cih ko_ jo_^_ ]ihm[al[l _f b_]bi
^_ jim__l( j_li ko_ hhh][ ji^l† ]ihmc^_l[lm_ ]igi nˆnofi ^_ ^igchci+

OECHK TREEE+

f+

?igi ^cdcgim †hn_m( [f `ch[fct[l _f mcafiTREE(_f j[^l_ Blcnt m_ l_ncl[\[+
^_ mom gcmcih_m( pc‡h^im_ cgjin_hn_ j[l[ f[ fo]b[( c ff_a[\[ [ Mocni _f
// ^_ _h_li ^_ .4-.( [ [ao[l^[l ch‹ncfg_hn_ jlipc^_h]c[m ^_ mo mi\_l[hi+

H[ n[l_[ ^_ ]ihkocmn[ c ]cpcfct[]cih ^_ fim jilnoao_m_m _h [ko_f
n_llcnilci( m_ l_^odi _h _f mcafiTREEE[ fi gcmgi ko_ b[\c[h b_]bi _h _f
mcafi [hn_lcil7 bimncfct[l [ fim gcmcih_lim _mj[‰if_m c [bos_hn[l [+ fim
ch^cim( [ koc_h_m f_hn[g_hn_ c\[h l_^o]c_h^i hi [ f[ pc^[ ]cpcfct[^[+ mch%v
[ f[ _m]f[pcno^ _h mom ]co^[^_m+2/ Af j[^l_ ?ilih[^i _h fim jlcg_lim nc_g*
jim( c g[m n[l^_ _f j[^l_ ?[\[ff_li( `o_lih fim mo]_mil_m ^_f j[^l_ Blcnt _h
f[ ^i\f_ n[l_[ ^_ ][n_koct[l [ko_ff[m nlc\om( c ^_ mimn_h_l fim ^_l_]bim ^_
oh mi\_l[hi [ koc_h hi ff_a[\[h mom ko_d[m( i f[m j[m[\[ ch[^p_lnc^[m +•m

=hcg[^im fim jilnoao_m_m jil _f ch_rjfc][\f_ ^_m]oc^i ^_f ai\c_lhi
_mj[‰if( kocmc_lih ^cf[n[l n[g\c_h mo cgj_lci jil _f f[^i ^_ f[ Co[s[h[(
j_li jlihni `o_lih ^_n_hc^im _h mo jlis_]ni jil f[ n_lgch[hn_ l_]f[g[]cih
^_ HocmTER( ko_ ^cŠ ilˆd_h [f nl[n[^i ^_ Hcm\i[ ^_ 1 ^_ g[lti ^_ .4--(_h
_f ]o[f Lilnoa[f []_jnŠ f[ ^]gifc]cih ^_ mom `o_ln_m _h f[ \[h^[ m_n_hnlcih[f
^_f =g[tŠh[m( ^_m^_ _f ][\i Jiln_ b[mn[ _f lci ^_ Rc]_hn_ Lcht[h8 j[]nKi
ko_ l_hip[^i _h _f nl[n[^i ^_ [fc[ht[ ^_ .5 ^_ dohci ^_ .4-.( ko_^Š
[hof[^i jil _f ^_ Q nl_]bn( _h .4.0+

2/ ?[ln[m _^c`c][hn_mc ]olcim[m+ R+ ?[ln[ ^_f L+ C+ ^$Anl]( nigi .1( j+ 10c mcaoc_hn_!(
20 E^+ c^+ n[`c[ .2( j+ 0. c mcaoc_hn_m+
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Oc Amj[‰[ bo\c_l[ jlin_mn[^i _hnŠh]_m( ]igi n[hn[m p_]_m m_ b[\c[
mifc]cn[^i ko_ fi bc]c_l[( _m \c_h m_aoli ko_ m_ b[\lc[ b_]bi domnc]c[ [ mo
^_l_]bi8 j_li( f‡dim ^_ _mi( _h n[hni ko_ mom p_]chim f_ [ll_\[n[\[h f[
g_dil j[ln_ ^_f Jo_pi Ioh^i( f[ I_nlŠjifc hi m_ i]oj[\[ mchi _h ]_^_l
[ f[ ]igj[‰ˆ[ ko_ i`l_]c_l[ g[sil_m p_hn[d[m _f ^_l_]bi ^_ f[ nl[n[( i m_[+
f[ cgjiln[]cih ^_ _m]f[pim [ f[ =g‡lc][+

H[ jim_mcih ^_ f[ ]ifihc[ ^_f O[]l[g_hni _l[ fi ‹hc]i ko_ g[hn_hc[
pcp[ f[ lcp[fc^[^ _hnl_ f[m ^im ]Šln_m+ Ji ff_aŠ [ ]_f_\l[lm_ oh mifi nl[n[^i
_hnl_ [ko_ffim mi\_l[him( _h _f ]o[f hi m_ _mncjof[l[ [fai l_mj_]ni ^_f
g_h]cih[^i n_llcnilci( ko_ _l[ _f ‹hc]i _h ko_ Amj[‰[ j[l[\[ f[ [n_h*
]cih8 c fim jilnoao_m_m( fcf[m b†\cf_m( b[]c[h l_][_l ni^[ f[ al[p_^[^ ^_ f[
mcno[]cih mi\l_ [ko_ff[ ]ifihc[( c _rn_h^c[h mom chp[mcih_m mi\l_ ni^[ f[+
bis[ ^_f =g[tŠh[m+

Him gcmcih_lim ^_m_mj_l[\[h s[ _h mo f[\il+ Kih]foc^[ [j‡h[m f[
`oh^[]cih ^_ oh jo_\fi( c l_^o]c^im fim m[fp[d_m [ f[ pc^[ mi]c[f( ff_a[\[+
[faoh[ j[lnc^[ ^_ f[m nlij[m ff[g[^[m ^_ l_m][n_( ko_( ]igi ]ih`c_m[ _f
gcmgi Kc^il _ Ehn_h^_hn_ ^_ f[ ][jcn[hˆ[ ^_ Nci J_ali( !c\[h † ]ihm_*
aocl _m]f[pim _h [ko_ff[m h[]cih_m s dohn[g_hn_ \[d[l ch^cim j[l[ mom
[f^_[m(! -1 c _h oh gig_hni| ni^[ mo i\l[ ko_^[\[ ^_mnloc^[7 fimch^ˆd_h[m
l_^o]c^im _l[h ]ih^o]c^im [ f[m [f^_[m jilnoaff_m[m( fim ohim ]igi ji\f[*
^il_m( fim inlim ]igi _m]f[pim8 c _h g[m ^_ oh[ i][mcih `o‡ [jlcmcih[^i c
l_gcnc^i [f+L[l† _f gcmcih_li ko_ m_ j_lgcnc[ jlin_mn[l ]ihnl[ [ko_f
ho_pi mcmn_g[ ^_ ]ifihct[]cih+

H[ Amj[‰[ m_ b[ff[\[ ]igjlig_nc^[ _h f[ ao_ll[ ^_ mo__mcih [f nlihi(
p[][hn_ jil f[ go_ln_ ^_ K†lfim X( H[ i][mcih _l[ jlijc]c[ j[l[ fim
jilnoao_m_m( jo_m f[ g[ahcno^ ^_ fim chn_l_m_m ^cmjon[^im _h [ko_ff[
ao_ll[( b[]c[ ko_ m_ ^_m]oc^[m_h f[m ]ifihc[m+ =mˆ j[m[lih fim [‰im ^_
.4-- [ .4-2( mch ko_ m_ ^_d[l[ icl mckoc_l[ `o_m_ oh[ jlin_mn[8 j_li [oh*
ko_ ^_]f[l[^[ f[ ao_ll[ ^_m^_ .4-1( hi `o‡ mchi oh [‰i ^_mjo_m ko_ _gj_*
t[lih n[g\c_h f[m bimncfc^[^_m _h =g‡lc][( [ohko_ _h _m][f[ goc l_^o]c^[(
jo_mni ko_ Lilnoa[f( ko_ b[]c[ j[ln_ ^_ f[ al[h^_ [fc[ht[( n_hc[ l_mao[l*
^[^i mo n_llcnilci jil `o_lt[m goc moj_lcil_m ^_ fim [fc[^im( c ji^c[
^cmjih_l ^_ go]b[m ^_ f[m jlijc[m j[l[ bimncfct[l [f _h_gcai _h =g‡lc][+

= j_m[l ^_ f[ ^_mcao[f^[^ ^_ `o_lt[m( fim _mj[‰if_m i]oj[lih jil f[m
[lg[m f[ ]ifihc[ ^_f O[]l[g_hni _h .4-2+ Ah .4-5 l_mifpc_lih fim jilnow
ao_m_m( ]igi ^_ ]imnog\l_( [^_f[hn[l _h _f =g[tŠh[m fi ko_ j_l^c[h
_h inl[m j[ln_m( c _h ]ihm_]o_h]c[ _f ai\_lh[^il Kill_[ ^_ Kfcp_cl[ ^_m*
j[]bŠ [ KlcmnŠ\[f @[ Kimn[ Bl_cl_( koc_h chncgŠ [f j[^l_ Fo[h >[oncmn[
O[h[( moj_lcil ^_ f[m gcmcih_m( f[ [\mifon[ ^_mi]oj[]cih ^_ [ko_f j[cm+
Him gcmcih_lim ko_ hi _h]ihnl[\[h _h hchaoh[ j[ln_ [jisi g[n_lc[f(

21 NˆR?f$K ^_ O[gj[]ci+ @c[lci ^_ mo pc(cnh i`c]c[f+y 0--+
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bo\c_lih ^_ ]_^_l8 j_li _h .4-6( ][hm[^im ^_ l_]f[g[]cih_m ch‹ncf_m( doh*
n[lih [faoh[ `o_lt[ c \[d[h^i _f lci ]ihmcaoc_lih l_m][n[l [faohim ^_ fim
h_3`cnim ko_ f_m b[\c[h [ll_\[n[^i _h f[m _rj_^c]cih_m [hn_lcil_m+ L_li mc
\c_h [`ilnoh[^[m f[m [lg[m _mj[‰if[m _h f[ jlcg_l[ _gjl_m[( hi fi `o_lih
_h f[ m_aoh^[( jo_m _f ai\_lh[^il ^_f L[l†( ?lcmn3\[f @[ ?imn[ Bl_cl_(
^_mj[]b3 hog_lim[ _m]ifn[ ^_ `o_lt[m p_n_l[h[m ]ih f[m ]o[f_m i]oj3 _f
jQf.\fî _ O[hn[ I[lˆ[( pifpc_h^i [ [ji^_l[lm_ ^_ fim ch^cim c ^_ fim
gcmcih_lim [ koc_h_m l_^odi [ jlcmcih+

Him nl[n[^im ^_I nl_]bn( _h fim ]o[f_m ni^[m f[m ]3ln_m _olij_[m
f$Žmifpc_lih [ll_af[l mom ^_m[]o_l^im( [ohko_ `o_l[ [ ]imn[ ^_ f[m jin_h]c[m
g[m ^‡\cf_m( jomc_lih `ch jil _f gig_hni [ f[m ]o_mncih_m l_f[ncp[m [
=g‡lc][+

Af Lilnoa[f m_ [m_aolŠ ^_ f[ j[ln_ ^_f =g[tŠh[m _h ^cmjon[ ]ih +f[
]ilih[ `l[h]_m[( [ohko_ g[m n[l^_ m_ mom]cnŠ f[ ^o^[ ^_ ]o†f _l[ _f p_l*
^[^_li lci Ks[ji] i ^_ Rc]_hn_ Lcht[h +••

+ N_[]c[m f[m ]Šln_m _mj[‰if[ c jilnoao_m[ j[l[ [domn[l oh nl[n[^i(
ni^i [onilct[ j[l[ ]l__l ko_ hi fi b[\lc[h ff_p[^i [ _`_]ni mch f[ ji^_lim[
g_^c[]cih ^_ f[ Cl[h >l_n[‰[( ko_ chn_l_m[^[ _h f[ j[t ]ihnch_hn[f( hi
fcgcn[\[ mo ch`fo_h]c[ [ f[ ko_ mom [d_hn_m jo^c_l[h _d_l]_l( mchi ko_ _h
fim nl[n[^im ko_ [domn[\[ ]ih Amj[‰[ _mncjof[\[ [fai l_f[ncpi [ _mn[m
^c`_l_h]c[m+ =mˆ p_gim ko_ _h _f nl[n[^i ko_ _mn[m ^im jin_h]c[m [domn[lih
_h .0 ^_ dofci( +( .:__mn[\f_]_ _h _f [lnˆ]ofi 5+- f[ jlibc\c]cih j[l[ Amj[‰[
^_ p_h^_l( ]_^_l( _gj_‰[l #+[( ^igchci [faohi ^_f n_llcnilci [g_lc][hi( T
_f g_h]cih[^i [lnˆ]ofi ]ih]fos_ [mˆ7

! L[l[ ko_ m_ ]ihm_lp_h g[m _hn_lim fim ^igchcim ^_ f[ =g‡lc][ _m*
! j[‰if[( jlig_n_ f[ N_ch[ ^_ f[ Cl[h >l_n[‰[ ko_ mifc]cn[l† s ^[l† [so^[
! † fim _mj[‰if_m j[l[ ko_ fim fˆgcn_m [hncaoim ^_ mom ^igchcim ^_ =g‡lc][
! m_ l_mncnos[h s `cd_h ]igi _mn[\[h _h nc_gji ^_f l_`_lc^i N_s ?[nŠfc]i
! ?†lfim Ef( mc [][mi m_ b[ff[l_ ko_ _h [faoh gi^i Š jil [faoh jl_n_rni
! bo\c_l[h j[^_]c^i [faoh[ ^_mg_g\l[]cih 3 koc_\l[ ^_mjo_m ^_ f[ go_ln_
! ^_ ^c]bi N_s ?[nŠfc]i ?†lfim Ef+!

. _h _f [lnˆ]ofi /- ^_f gcmgi nl[n[^i m_ _mncjof[7
!/-+ Pi^i fi ko_ bc_l_ ]ihn_hc^i _h _f [domn_ ^_ j[t ko_ _mn† j[l[

! b[]_lm_ _hnl_ mo m[]l[ l_[f I[d_mn[^ ^_ Amj[‰[_ mo m[]l[ l_[f I[d_mn[^
! ^_ Lilnoa[f( jl_]_^c_h^i [jli\[]cih ^_ f[ m[]l[ l_[f I[d_mn[^ ^_ f[ Cl[h
! >l_n[‰[( m_l† n_hc^i ]igi j[ln_ _m_h]c[f ^_ _mn_ nl[n[^i( ]igi mc _mno*
! pc_l_ jo_mni _h ‡f † f[ f_nl[7 s Oo I[d_mn[^ \lcn†hc][ ^_ g[m ^_ _mni(
! m_ i`l_]_ jil `c[^il[ 3 a[l[hn_ ^_ ^c]b[ ]igjimc]cih ^_ j[t( ]igi l_[f*
! g_hn_ s jil _rjl_m[m j[f[\l[m b[ i`l_]c^i ko_ fi ]ogjfcl† ]ih _f `ch ^_
! ko_ m_ i\m_lp_ g[m chpcif[\f_ s l_fcacim[g_hn_+!

22 =ln+i .- ^_f nl[n[^i ^_ Qnl_]bn+
23 R‡[om_ fim nl[n[^im ^_ Qnl_]bn+
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Ah pclno^ ^_ _mn[m _mncjof[]cih_m( fim Lf_hcjin_h]c[lcim jilnoao_m_m(
?ih^_ ^_ P[lih][ c ^ih Hocm ^[ ?ohb[( `clg[lih _ffK ^_ [aimni %.4.0&
_f []n[ _h ko_( _h hig\l_ ^_f ai\c_lhi jilnoao_m( m_ ]igjlig_n_h [ ko_
fim m‹\^cnim ^_ mo h[]cih hi chn_hn[l†h chp[mcih ^_ hchaoh[ _mj_]c_ _h fim
][gjim _mj[‰if_m( [mˆ _h Aolij[ ]igi _h =g‡lc][( gc‡hnl[m ko_ m_ `clg[
oh nl[n[^i ^_ j[t _hnl_ fim ^im jo_\fim+•4

@_ _mn_ gi^i f[m ^cm_hmcih_m _hnl_ f[m ^im ]Šln_m pchc_lih [ ko_^[l _h
momj_hmi(T]ih g[sil l[tih fo_ai ko_ f[ N_ch[ =h[ ^_ Ehaf[n_ll[ ^cŠ mo
71>1;@F1_h D[gjnih ?ioln %.6 ^_ [aimni ^_ .4.0& _h f[ ]o[f( _hnl_
inl[m ]im[m( m_ _mncjof[ f[ _hnl_a[ ^_ f[ ^cmjon[^[ ]ifihc[ ^_f O[]l[g_hni+

Af ‹fncgi nl[n[^i ko_ m_ j[]nŠ _h Qnl_]bn `o‡ _f ]_f_\l[^i _hnl_ Amj[*
‰[ c Lilnoa[f( _h 3 ^_ `_\l_li ^_ .4.2+ =fc[^i s[ _f gih[l][ fomcn[hi ]ihnl[
B_fcj_ R m_hnc[ fim m[]lc`c]cim b_]bim j[l[ oh[ ho_p[ ao_ll[( c ^cmcghf[\[
mo ji][ pifohn[^ ]ih f[ _r[d_l[]cih ^_ mom jl_n_hmcih_m+ Ah _mn[ p_t( g[m
ko_ _h hchaoh[ inl[( f[ g_^c[]cih ^_ f[ N_ch[ ^_ Ehaf[n_ll[ nopi ^_]c*
mcp[ ch`fo_h]c[( ]ihmcaoc_h^i ko_ m_ `clg[l[ _f nl[n[^i _h ]osi [lnˆ]ofi
// m_ []_jn[ f[ a[l[hnˆ[ ^[^[ jil O+ I+ PE+[ko_ b_gim [fo^c^i+ Ah _f
[lnˆ]ofi 2+- m_ _mncjof[ ko_ !fim fˆgcn_m s ]ih`ch_m ^_ f[m ^im gih[lkoˆ[m
ko_^[l†h _h _f gcmgi _mn[^i ko_ n_hc[h †hn_m ^_ [ko_ff[ ao_ll[(! c_mn[
]ih^c]cih ko_^[\[ mod_n[ [ f[ a[l[hnc[ ^_ f[ Cl[h >l_n[‰[( fi gcmgi ko_
f[ ]ihp_hc^[ _hnl_a[ ^_ f[ ]i\hc[ ^_f O[]l[g_hni( ]ih f[ ]o[f ko_^[\[
^_]f[l[^[ f[ ][^o]c^[^ ^_f nl[n[^i ^_ 4 ^_ g[si ^_ .35f+

H[ ]ifihc[ `o‡ _hnl_a[^[( ^_ []o_l^i ]ih f[m chmnlo]]cih_m ]igohc*
][^[m jil f[ ]iln_ ^_ I[^lc^ _h /3 ^_ _h_li ^_ .4.3 [ @+ >[fn[t[l C[l]ˆ[
Nim( Ci\_lh[^il ?ˆ_ f[m jlipch]c[m ^_f lci ^_ f[ Lf[n[8 +5c nigŠ jim_mcih
^_ _ff[ _f g[_mnl_ ^_ ?[gji jilnoao_m( @+ I[ho_f >[l\im[( _h - ^_ hipc_g*
\l_ ^_f gcmgi [‰i+

P[f j[l_]_ ko_ [ko_f n_llcnilci _mnopc_l[ ^_mnch[^i [ m_l `o_hn_ j_l*
g[h_hn_ ^_ ^cm]il^c[+Bi \c_h _mn[\[h fim ho_pim ^o_‰im _h jim_mcih ^_
‡f( jl_n_h^c_lih ^cf[n[l mom fˆgcn_m i]oj[h^i oh[ ^_ f[m \[h^[m ^_f Lf[n[
Tf+f_p[h^i fo_ai mom chn_hnim b[mn[ l_]f[g[l fim jo_lnim ^_ I[f^ih[^iT
Iihn_pc^_i( [f_a[h^i j[l[ _ffi fim nl[n[^im ^_ Qnl_]bn( ko_ mifi ]ih]_*
^c[h [ f[ ]ifihc[ oh ncli ^_ ][‰ih ^_ f[ jf[t[+

Af Ci\_lh[^il O[f]_^i( i\_^_]c_h^i f[m Šl^_h_m ^_ f[ ]iln_ bo\i ^_
jih_l mcnci [ [ko_f _mn[\f_]cgc_hni8 mcnci ko_ jlihni m_ ]ihpclncŠ _h g_li
\fiko_i( ]igi ko_ fi ‹hc]i ko_ m_ ^_m_[\[ _l[ jih_l [ l[s[ f[m jl_n_h*
mcih_m ^_ fim j_fcalimim p_]chim+

7 j_m[l ^_ _mn[m g_^c^[m( _h .4/- miljl_h^c_lih f[m [onilc^[^_m _mj[*
‰if[m [ [faohim jilnoao_m_m ko_ nl[n[\[h ^_ _mn[\f_]_lm_ _h Iihn_pc^_i8

24 ?[fpi+ ?if_]]cih ^_ nl[n[^iw( nigi El( j+ ./0+

25 N_[f ]‡^of[ ^_ _m[ `_]b[+
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fim ^cmifpc_lih chg_^c[n[g_hn_( c [ko_f jlis_]ni j[l_]cŠ [\[h^ih[^i jil
_hnŠh]_m( j_li hi _mn[\[ mchi ^c`_lc^i( jo_m koi _h .4/0 m_ nopi hinc]c[ _h
>o_him =cl_m ^_f [llc\i [ Iihn_pc^_i ^_ oh \oko_ ^_ ao_ll[ ]ih ni^im
fim _f_g_hnim h_]_m[lcim j[l[ _f _mn[\f_]cgc_hni( [ ]osi _`_]ni$ b[\c[h
^_m_g\[l][^i /-- big\l_m( ko_ ]igi jlcg_l[ i\l[ h_]_m[lc[ b[\c[h
]ihmnloc^i oh l_^o]ni+

Ci\_lh[\[ _f Rcl_ch[ni ^_ >o_him =cl_m ^ih >lohi V[\[f[( koc_h
^clcdcŠ chg_^c[n[g_hn_ f[ jlin_mn[ ^_f ][mi8 j_li ]igi hi jli^o]c[ l_mof*
n[^i hchaohi( [jl_mnŠ `o_lt[m ]ihmc^_l[\f_m ]fo_ jil nc_ll[ c jil g[l m_
^clcdc_lih mi\l_ _f johni i]oj[^i i\fca[h^i [ fim chp[mil_m [ ^_mcmncl ^_
f[ jlis_]n[^[ omolj[]cih+

L_li s[ ko_ jil _mn[ j[ln_ _l[h ]ihn_hc^im jil f[ `o_lt[( hi mo]_^c[
.- gcmgi _h _f =g[tŠh[m( _h ^ih^_ cgjoh_g_hn_ i]oj[\[h n_ll_hi [
nˆnofi ^_ ^_m]o\lc^il_m( ko_( ]igi ^c]_$_f g[lko_m ^_ Clcg[f^c( !fim
jilnoah_m_m b[\cn[hn_m ^_f >l[mcf ][fc`c][h ^_ ^_m]o\lcgc_hnim ]o[f_mkoc_l[
[]nim ^_ chnli^o]clm_ _h ^igchcim ^_ inli mi\_l[hi+! +(

L[l[ ^[l c^_[ ^_ fi ko_ b[]c[ h fim jilnoao_m_m _h [ko_ff[m l_dcih_m
_mnl[]n[gim [faohim j†ll[`im k_f ch`ilg_ ko_ ^[\[ [f Rcl_c @+ L_^li
I_mc[ ^_ f[ K_l^[( _f Ci\_lh[^il ^_ I[sh[m( @+ =hnihci ^_ f[ L_‰[( _h
.435+ Ah f[ _hog_l[]cih ^_ fim jo_\fim _rcmn_hn_m ^c]_ [mˆ73-

! +++ O[h Fi[koch %^_ Kgcao[m& _m f[ ][jcn[f ^_ f[ gcmcih \[d[+ Af [‰i
! ^_ .306( \[d[h^i ^_ Šl^_h ^_ f[ Nf+ =o^c_h]c[ ^_ Mocni fim LL+ =]o‰[
!s =lnc_^[ ko_ c\[h † Amj[‰[( s []igj[‰[\[h † f[ [lg[^[ ko_ b[\c[
! mo\c^i ^_f L[l†( ]igohc][lih ]ih _mn[ h[]cih( s [oh f[ [gcmn[lih+ Af
! [‰i ^_ .35. b[ff†h^im_ _mn[ nlcmn_ h[]cih []im[^[ jil fim jilnoao_m_m
! j[l[ b[]_lfim _m]f[pim _ ff_p[lfim [f >l[mcf( _gj_t[lih † p_hclm_ _ l_`o*
! ac[lm_ \[di ^_f mo[p_ soai ^_f _mj[‰if+ Af [‰i ^_ .354( _f L+ Blcnt `ilgŠ
! ^_ fim Kg†ao[m( Uolcg[ao[m( =smo[l_m( U mplcms >[mcig[m nl_chn[ jo_*
! \E[m wko_ ]illc[h ni^[ f[ ilcff[ ^_f I[l[‰[h s mcnci ko_ b[s ^_m^_
! f[ \i][ ^_f lci J [ji b[mn[ f[ ^_f J_ali+ Him jilnoao_m_m ]ih f[ g[sil
! [o^[]c[( † `o_lt[ ^_ [lg[m( m_ b[h c^i mo\c_h^i ][^[ ^c[( s b‡]biw_
! ^o_‰im ^_ go]b[m nc_ll[m_ h[]cih_m j_ln_h_]c_hn_m† O+I+ K+w@_m^_
! jlch]cjci ^_ _mn_ mcafi( ]ih g[m [nl_pcgc_hni b[h c^i nig†h^im_ fim
! jo_\fim s _hnl_a†h^ifim † fim LL+ K[lg_fcn[m K[ft[^im( s [ohko_ m_ b[h
! b_]bi p[lc[m l_jl_m_hn[]cih_m _h f[m N_[f_m =o^c_h]c[m ^_ Mocnis Hcg[(
! hi m_ b[ ^[^i _rj_^c_hn_ [faohi † `ch ^_ ]ihn_h_l † ^c]bim jilnoao_m_m
! @_ _mn[ g[h_l[ m_ b[h b_]bi fim jilnoao_m_m ^_f >l[mcf ^o_‰im
! ^_ fim p[mnim ^igchcim ko_ nc_h_h omolj[^im † O+ I+ ^_m^_ f[ \i][ ^_f
! I[l[‰[h [llc\[ b[mn[ _f Nci J_ali8 w _ ^_m^_ fim jlch]cjcim ^_ _mn_

26 N_mjo_mn[ ^_ Clcg[f^c [f gchcmnli Oiot[ ?ionchbi+ j+ 0/*
.X- Eh`ilg_ [onŠal[`i+
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! mcK$fib[h b_]bi n[g\c_h fi gcmgi ^_m^_ ^c]bi Nci J_ali b[mn[ g[m536

! [llc\[ ^_f Lonog[si8 s ]o[h^i fi kocmc_l_h( mc hi jih_h l_g_^ci( ]igi
! fi b[s _h Klchi]i( _f lci ^_ f[ Lf[n[ s L[l[ao[s( cl†h b[]c_h^i fi gcmgi
! ]ih fi ko_ ko_^[ ^_ _mn[ Llipch]c[( b[mn[ f[ ^_ Mocni( jil m_l ni^i ff[hi
! [\c_lni s mch ijimc]cih † mom _g\[l][]cih_m+!

Ah .40/ oh[ `fincff[ jilnoao_m[ chn_hnŠ `oh^[l oh[ `iln[f_t[ _h _f
=ao[lc]i mi\l_ _f lci J O^]&j_li `o‡ n[h `ilg[f f[ jlin_mn[ ^_ f[m [onilc*
^[^_m c fim gcmcih_lim _mj[‰if_m( c n[f f[ l_mifo]cih ^_ l_mcmncl ]ih f[ j_ko_‰[
`o_lt[ ko_ fim []igj[‰[\[( ko_ bo\c_lih ^_ ^_mcmncl+ L_liE&K?KO *[‰im g[m
n[l^_ %.404& ]cl]ofŠ f[ [f[lg[hn_ hinc]c[ ^_ ko_ _h _f L[hˆ m_ [jl_mn[\[
oh[ ]ihmc^_l[\f_ _m]o[^l[ ko_ p_h^lc[ [ ]ihmog[l f[ i\l[ ^_ f[ omolj[]cih+

P_g_limim fim moj_lcil_m ^_ fi ko_ jo^c_l[ []ihn_]_l( l_mifpc_lih ^clc*
dclm_ [f Ci\_lh[^il ^_f L[l†( c [f _`_]ni fim LL+ ?ofc[h c ?†lfim >l_n[hi
f_ _h][gch[lih oh[ hin[ _h f[ ]o[f hi mifi jlin_mn[\[h ]ihnl[ _f jlis_]ni
ko_ m_ lodc[( mchi ko_ l_]f[g[\[h c _rcdc[h _h hig\l_ ^_ mo mi\_l[hi f[
_hnl_a[ ^_ ni^i fi omolj[^i( _m ^_]cl( ^_ ni^i _f =g[tŠh[m ch]fomcp_ f[
]co^[^ ^_f L[lnˆ+ Ah [jisi ^_ mo l_]f[g[]cih [^o]c[h f[ \of[ ^_ =f_d[h*
^li RE c _f mif_gh_ nl[n[^i ^_ Pil^_mcff[m+

J i ^_d[ ^_ m_l cgjiln[hn_( c g[m ko_ cgjiln[hn_ ]olcim[ f[ l_mjo_mn[
ko_ i\nopc_lih8 _h _ff[( [f gcmgi nc_gji ko_ _f Ci\_lh[^il fim nl[hkoc*
fct[ l_mj_]ni ^_ f[ n_gc^[ _rj_^c]cih( ^_m]ihi]_ f[ \of[ jihnc`c]c[( ^c]c_h^i
ko_ !hi ]igjl_h^_ ko_ _f Lihnˆ`c]_ ko_ hi jo^i [m_aol[l [ mo jlijc[
! `[gcfc[ oh[ jil]cih ^_ f[ En[fc[( jo^c_l[ ^[l f[ gcn[^ ^_f il\_ [ f[ ]ilih[
!^_ Amj[‰[! 3. ••••• xL_li mˆ ]igjl_h^ˆ[ _f Ci\_lh[^il ko_ _m_ gcmgi
Lihnˆ`c]_ jo^c_l[ ^[l f[ inl[ gcn[^ [f Lilnoa[f ++++ Ah ]o[hni [f nl[n[^i
^_ Pil^_mcff[m( hc_a[ ko_ m_ bo\c_l[h []_jn[^i f[m l_hig\l[^[m 04- f_*
ao[m( c ^_m]ihi]_ f[ _rcmn_h]c[ ^_f nl[n[^i ++++ dE mch_g\[lai( _l[ _h _m_
gcmgi nl[n[^i ko_ m_ [jis[\[ j[l[ mimn_h_l f[ jim_mcih ^_f n_llcnilci ko_
i]oj[\[ 

= nc_gji ko_ _mni j[m[\[ _h =g‡lc][( moldc[ _h .402 oh[ ho_p[
]igjfc][]cih _hnl_ f[m ]Šln_m ^_ I[^lc^ c ^_ Hcm\i[( ]ih gincpi ^_f [\omi
^_f ^_l_]bi ^_ [mcfi ko_ b[]c[ _f gchcmnli jilnoao_m _h I[^lc^( I[lko_m
^_ >_fgihn_( [ll[h][h^i [ oh ]lcgch[f ^_ f[m g[him ^_ f[ domnc]c[+ @_m^_
fim jlcg_lim gig_hnim f[ ]h_mncih m_ jl_m_hnŠ ]ih _f ][l†]n_l ^_ f[ g[sil
al[p_^[^( f[ao_ll[ `o‡ ^_]f[l[^[( c _mn[\[h [ =A;@<̂ _ ligj_lm_ f[m bimnc*
fc^[^_m ]o[h^i Ehaf[n_ll[( Bl[h]c[ c Dif[h^[ i`l_]c_lih mo g_^c[]cih+ =f
][\i ^_ ^im [‰im c ^_ chhog_l[\f_m j[mim ^cjfig†nc]im f[m ^im ]Šln_m
`clg[lih f[ j[t( [ohko_ ^_d[h^i j[l[ g[m n[l^_( ]igi ^_ ]imnog\l_( _f
[ll_afi ^_ f[m ]o_mncih_m j_h^c_hn_m _h f[m Eh^c[m+

3. ?ihn_mn[]cih ^_ ^ih Fo[h ^_ =\l_h ^_ ?[mn_ffi\l[h]i( Ci\_lh[^il ^_f Cl[h Lol†( [f
g_gilc[f ^_f Ooj_lcil ^_ f[m gcmcih_m _mj[‰if[m+ @i]og_hnim#+[ j+ 30 c 31+ $
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?igi m_ p_ _f nl[n[^i ^_ Qnl_]bn b[\c[ mc^i ]igjf_n[g_hn_ ch‹ncf w
73]ifihc[ ^_f O[]l[g_hni n[hn[m p_]_m ]_^c^[ c l_m][n[^[( mom]cn[\[ ]o_mw
ncih_m ^c[lc[m( n[hni jil mom fˆgcn_m( ko_ fim jilnoao_m_m jl_n_h^c[h _r*
n_h^_l( ]o[hni jilko_ b[\c[ p_hc^i [ m_l _f [jimn[^_li ^_ fim [lnˆ]ofim ^_
]ihnl[\[h^i ]ih ko_ fim p_]chim choh^[\[h f[m ]ifihc[m( ]ih al[p_ j_ldoc*
]ci ^_f ]ig_l]ci _mj[‰if+ +++ 7I[m i g‡him l_po_fn[ ni^[ f[ Aolij[( m_
n_gc[ oh[ ]ih`f[al[]cih d_g_l[f( c f[m jin_h]c[m ^_ jlcg_l Šl^_h l_mifpc_*
lih jlipi][l _f ?ihal_mi ^_ =cr*f[*?b[jj_ff_ %=koˆmal[h&( ^ih^_ m_
[domnŠ f[ j[t( _pcn[h^i oh[ ao_ll[ ^_m[mnlim[+ @im [‰im ^_mjo_m f[m ^im
]Šln_m ^_n_lgch[lih jih_l johni [ mom ]ihnc_h^[m ^_ =g‡lc][( ]_f_\l[h^i
[f _`_]ni fim nl[n[^im ^_ .42-+

Amnim nl[n[^im( [ohko_ hi `o_lih ]ogjfc^im( `o_lih _f jlcg_l j[]ni
`ilg[f j[l[ f[ ^_g[l][]cih ^_ fˆgcn_m( c [ohko_ [hof[^im [faohim [‰im
g[m n[l^_ %.43.& c l_p[fc^[^im jimn_lcilg_hn_( [oh mch _mn[ ]cl]ohmn[h]c[
]ihm_lp[lc[h ni^[ mo cgjiln[h]c[+ Ah _ffim m_ l_`oh^_h ni^im fim ^_l_]bim
ko_ ][^[ oh[ ^_ f[m j[ln_m ji^ˆ[ [f_a[l( m_ _mncjof[h f[m ]ih]_mcih_m ko_
b[s[h ^_ b[]_lm_ j[l[ l_[fct[l _f ^_mfch^_( c l_f_a[h^i [ f[ ][n_ailˆ[ ^_
^i]og_hnim bcmnŠlc]im f[m \of[m (jihnc`c]c[m( _f nl[n[^i ^_ Pil^_mcff[m c _f
j[]ni ^_ V[l[ait[( `cd[h oh[ l_af[ ‹hc][ _ chp[lc[\f_ j[l[ ^_]c^cl f[
]o_mncih n[hn[m p_]_m [\il^[^[ c inl[m n[hn[m ^c`_lc^[+ Ar[gch_gim _mn_
cgjiln[hn_ ^i]og_hni+ @c]_ [mˆ7

X(

PN=P=@K @A H•fXEEPAO AJ H=O LKOAOEKJAO AOL=‚KH=O . LKNPQCQAO=O

@A =fXE€NE?=( ?KJ?HQE@K AJPNA =fX.>=O ?KNKJ=O •+

Ah _f hig\l_ ^_ f[ O[hnˆmcg[ Plchc^[^+
Him m_l_hˆmcgim l_s_m ^_ Amj[‰[ c Lilnoa[f( ^_m_[h^i _`c][tg_hn_

]ihmifc^[l c _mnl_]b[l f[ mch]_l[ c ]il^c[f [gcmn[^ ko_ _hnl_ mˆ jli`_m[h(
b[h ]ihmc^_l[^i ko_ _f g_^ci g[m ]ih^o]_hn_ j[l[ ]ihm_aocl n[h m[fo^[*
\f_ chn_hni _m kocn[l ni^[m fim jl_n_rnim c [ff[h[l ni^im fim _g\[l[tim ko_
jo_^[h _h [^_f[hn_ [fn_l[lf[( c j[lnc]of[lg_hn_ fim ko_ jo_^_h i`l_]_lm_
]ih gincpi ^_ fim fˆgcn_m ^_ f[m ^im ]ilih[m _h =g‡lc][( ]os[m ]ihkocmn[m
m_ b[h [^_f[hn[^i c g[hn_hc^i ]ih ch]_lnc^og\l_ c ^o^[( jil hi b[\_lm_
[p_lcao[^i b[mn[ [bil[ fim p_l^[^_lim fˆgcn_m ^_ [ko_ffim ^igchcim( i _f
j[l[d_ ^ih^_ m_ b[ ^_ cg[dch[l f[ fˆh_[ ^cpcmilc[ ko_ b[\c[ ^_ m_l _f jlch*
]cjci ch[fn_l[\f_ ^_ f[ ^_g[l][]cih ^_ ][^[ ]ilih[+ . ]ihmc^_l[h^i f[m
^c`c]ofn[^_m ch[]]_mc\f_m ko_ m_ i`l_]_l†h mc m_ bo\c_l_ ^_ m_‰[f[l _mn[
fˆh_[ ]ih _f ]ihi]cgc_hni jl†]nc]i ko_ m_ l_koc_l_8 b[h l_mo_fni _r[gch[l
f[m l[tih_m c ^o^[m ko_ m_ i`l_]_h jil ncg\[m j[ln_m( c _h pcmn[ ^_ _ff[m
]ih]focl oh [domn_ ]ih l_]ˆjli][ m[ncm`[]]cih c ]ihp_hc_h]c[+
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Lil j[ln_ ^_ f[ ]ilih[ ^_ Amj[‰[ m_ [f_a[\[( ko_ b[\c‡h^im_ ^_ cg[*
dch[l f[ fˆh_[ hiln_*mol [ 04- f_ao[m [f jihc_hn_ ^_ f[m cmf[m ^_ K[\i*R_l^_(
m_aoh _f nl[n[^i ]ih]foc^i ]h Pil^_mcff[m [ 4 ^_ dohci ^_ .161( ni^i _f
n_ll_hi ko_ bo\c_l_ _h f[m 04- f_ao[m ^_m^_ f[m l_`_lc^[m cmf[m b[mn[ _f j[*
l[d_ ^ih^_ m_ b[\c[ ^_ m_‰[f[l f[ fˆh_[( j_ln_h_]_ [ f[ ^_ Lilnoa[f( c h[^[
g[m jil _mn[ j[ln_( jilko_ ^_m^_ _ff[ [f i]]c^_hn_ m_ b[h ^_ ]ihn[l fim .5-
al[^im ^_ f[ ^_g[l][]cih ^_ Amj[‰[8 c [ohko_ _m [mˆ ko_ jil hi _mn[l
^_]f[l[^i ^_m^_ ]o†f ^_ f[m cmf[m ^_ K[\i* R_l^_ m_ b[h ^_ _gj_t[l [ ]ih*
n[l f[m 04- f_ao[m( m_ i`l_]_ f[ ^o^[ c b[c chn_l_m hin[\f_ ]ih gincpi ^_
_mn[l ni^[m _ff[m mcno[^[m [f _mn_*i_mn_ ]ih f[ ^c`_l_h]c[ ^_ ]o[nli al[^im
Tg_^ci( n[g\c_h .- _m ko_ [oh ]_^c_h^i Amj[‰[ c ]ihmchnc_h^i _h ko_ m_
_g jc_]_ f[ ]o]h n[ ^_m^_ f[ g[m i]]c^_hn[f %ko_ ff[g[h ^_ O[h =hnihci&
[j‡h[m ji^l†h ff_a[l f[m 04- f_ao[m [ f[ ]co^[^ ^_f L[l† c ^_g[m ]ifihc[m
i ][jcn[hˆ[m jilnoao_m[m `oh^[^[m [hncao[g_hn_ _h f[m ]imn[m ^_f >l[mcf8
c ]igi f[ ]ilih[ ^_ Lilnoa[f nc_h_ i]oj[^[m f[m ^im lc\_l[m ^_f lˆi I[l[*
‰[h i ^_ f[m =g[tŠh[m( [ao[m [llc\[ b[mn[ f[ \i][ ^_f lci F[\[lˆ( ko_
_hnl[ _h ‡f jil f[ g†ld_h [omnl[f( l_mofn[ ]f[l[g_hn_ b[\_lm_ chnli^o]c^i
_h f[ ^_g[l][]cih ^_ Amj[‰[ ni^i fi ko_ ^cmn[ f[ l_`_lc^[ ]co^[^ ^_ f[
\i][ ^_ [ko_f lci( mo]_^c_h^i fi gcmgi jil fi chn_lcil ^_f >l[mcf ]ih f[
chn_lh[]cih ko_ b[ b_]bi _mn[ ]ilih[ b[mn[ Kos[\† i I[nialimi+

Lil fi ko_ gcl[ [ f[ ]ifihc[ ^_f O[]l[g_hni( [f_a[\[ ko_( m_aoh fim
g[j[m g[m _r[]nim( hi ff_a[ ]ih go]bi [ f[ \i][ ^_f lci ^_ f[ Lf[n[ _f
j[l[d_ ^ih^_ m_ ^_\_lc[ cg[dch[l f[ fˆh_[( c jil ]ihmcaoc_hn_ f[ l_`_lc^[
]ifihc[ ]ih ni^i mo n_llcnilci ][_ [f jihc_hn_ ^_ _ff[ c _h f[ ^_g[l][]cih
^_ Amj[‰[( mch ko_ i\mn_ _f ho_pi ^_l_]bi ]ih ko_ f[ l_nc_h_ f[ ]ilih[
^_ Lilnoa[f _h pclno^ ^_f nl[n[^i ^_ Qnl_]bn( l_mj_]ni ^_ b[\_lm_ ][jc*
nof[^i f[ l_mncno]cih jil oh _kocp[f_hn_8 c [ohko_ f[ ]iln_ ^_ Amj[‰[ f_
i`l_]cŠ ^_hnli ^_f n‡lgchi m_‰[f[^i _h _f [lnc]ofi 4+- ( hi f_ [^gcncŠ f[ ^_
Lilnoa[f( jil ]osi b_]bi ko_^Š jlilia[^i _f n‡lgchi( mc_h^i ]igi `o‡
jlijil]cih[^i _f _kocp[f_hn_( c _f hi b[(\_lf_ [^gcnc^i `oŠ g[m *%)*# ]ofj[
^_ Lilnoa[f ko_ ^_ Amj[‰[+

Lil j[ln_ ^_ f[ ]ilih[ ^_ Lilnoa[f m_ [f_a[\[ ko_ b[\c‡h^im_ ^_
]ihn[l fim .5- al[^im ^_ mo ^_g[l][]cih ^]m^_ f[ fˆh_[ [f Klc_hn_( ko_*
^[h^i j[l[ Amj[‰[ fim inlim .5- al[^im [f K]]c^_hn_( c ^_\c_h^i ][^[ oh[+
^_ f[m h[]cih_m b[]_l mom ^_m]o\lcgc_hnim c ]ifihc[m _h fim .5- al[^im ^_
>Q ^_g[l][]cih( ]ih ni]Ei _mi m_ b[ff[( m_aoh f[m i\m_lp[]cih_m g[m _r[]*
n[m c gi^_lh[m ^_ [mnlŠhigim c d_Šaf$[`im( ko_ _gj_t[h^i [ iihn[l fim
al[^im [f i]]c^_hn_ ^_ ^c]b[ fch_[( m_ _rnc_h^_ _f ^igchci _mj[‰if _h f[
_rnl_gc^[^ [mc†nc][ ^_f g[l ^_f Ool go]bim h7xhm al[^im ko_ fim .5- ^_
mo ^_g[l][]cih( Tjil ]ihmcaoc_hn_ nc_h_ i]oj[^i go]bi g[sil _mj[]ci
ko_ fi ko_ jo__f_ cgjiln[l ]o[fkoc_l _r]_mi ko_ m_ [nlc\os[ [ fim jilno*
ao_m_m( jil fi ko_ n[f p_t b[\l[h i]oj[^i _h f[ =h.‡lc][ g_lc^cih[f [f
i]]c^_hni ^_ f[ gcmg[ fch_[( c jlch]cf&ci ^_ f[ ^_g[l][]cih _mj[‰if[+
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P[g\c_h m_ [f_a[\[( ko_ jil f[ _m]lcnol[ ^_ p_hn[ ]ih j[]ni ^_ l_nli*
p_h^_h^i( inila[^[ jil fim jli]ol[^il_m ^_ f[m ^im ]ilih[m _h V[l[ait[
[ // ^_ [\lcf ^_ .2/6( p_h^cŠ f[ ]ilih[ ^_ Amj[‰[ [ f[ ^_ Lilnoa[f ni^i
fi ko_ jil ]o[fkoc_l[ pc[ i ^_l_]bi f_ j_ln_h_]c_m_ [f i]]c^_hn_ ^_ inl[
fˆh_[ g_lc^cih[f cg[dch[^[ jil f[m cmf[m ^_ f[m R]f[m( mcno[^[m _h _f g[l
^_f Ool( [ .. al[^im ^_ ^cmn[h]c[ ^_f I[fo]i( ]ih ^_]f[l[]cih( ko_ mc
Amj[‰[ ]ihmchnc_m_ c hi cgjc^c_m_ [ mom p[m[ffim f[ h[p_a[]cih ^_ ^c]b[
fˆh_[ [f i]]c^_lcn_( ko_^[lc[ fo_ai _rnchaoc^i c l_mo_fni _f j[]ni ^_ l_nli*
p_h^_h^i( c ko_ ]o[h^i [faohim p[m[ffim ^_ Amj[‰[( jil cahil[h]c[ i jil
h_]_mc^[^( _hnl[m_h ^_hnli ^_ _ff[ c ^_m]o\lc_m_h [faoh[m cmf[m c nc_ll[m(
j_ln_h_]_lc[ [ Lilnoa[f fi ko_ _h _mn[ `ilg[ ^_m]o\lc_m_h+ Mo_ mch_g*
\[lai ^_ _mn[ ]ihp_h]cih `o_lih ^_mjo_m fim _mj[‰if_m [ ^_m]o\lcl f[m
Bcfcjch[m( c ]ih _`_]ni m_ _mn[\f_]c_lih _h _ff[m ji]i †hn_m ^_ f[ ohcih ^_
f[m ^im ]ilih[m( ko_ m_ bcti _h _f [‰i ^_ .25-( [ ]os[ ][om[ ]_m[lih f[m
^cmjon[m ko_ _mn[ ch`l[]]cih mom]cnŠ _hnl_ f[m ^im h[]cih_m8 j_li b[\c‡h*
^im_ ^_mjo_m ^_]c^c^i( l_mofnŠ ^_ f[m ]ih^c]cih_m ^_ f[ _m]lcnol[ ^_ V[l[*
ait[ oh ho_pi ncnofi j[l[ ko_ Lilnoa[f jl_n_h^c_m_ f[ l_mncno]cih i _f
_kocp[f_hn_ ^_ ni^i fi ko_ i]oj[lih fim _mj[‰if_m [f i]]c^_hn_ ^_ ^c]b[
fˆh_[( ]ihnl[ fi ][jcnof[^i _h f[ l_`_lc^[ _m]lcnol[+

Ah ]o[hni [f n_llcnilci ^_ f[ g†ld_h m_n_hnlcih[f ^_f lci ^_ f[ Lf[n[(
[f_a[\[( ko_ ]ih gincpi ^_ f[ `oh^[]cih ^_ f[ ]ifihc[ ^_f O[]l[g_hni( m_
gipcŠ oh[ ^cmjon[ _hnl_ f[m ^im ]ilih[m mi\l_ fˆgcn_m( _mni _m( mc f[m nc_*
ll[m _h ko_ m_ `oh^Š [ko_ff[ jf[t[ _mn[\[h [f ilc_hn_ i [f i]]c^_hn_ ^_ f[
fˆh_[ ^cpcmilc[ ^_n_lgch[^[ _h Pil^_mcff[m( c gc‡hnl[m m_ ^_]c^c[ f[ ]o_m*
ncih( m_ ]ih]fosŠ jlipcmcih[fg_hn_ oh nl[n[^i _h Edcm\i[ [ 4 ^_ g[si ^_
.35.( _h _f ]o[f m_ ]ih]il^Š ko_ f[ l_`_lc^[ jf[t[ ko_^[m_ _h ji^_l ^_ fim
jilnoao_m_m( c ko_ _h f[m nc_ll[m ^cmjon[^[m nopc_m_h _f omi c [jlip_]b[*
gc_hni ]igoh ]ih fim _mj[‰if_m8 ko_ jil _f [lnˆ]ofi 3+{ ^_ f[ j[t ]_f_*
\l[^[ _h Q nl_]bn _hnl_ f[m ^im ]ilih[m [ 3 ^_ `_\l_li ^_ .4.2( ]_^cŠ mo
I[d_mn[^ ?[nŠfc][ ni^[ f[ []]cih c ^_l_]bi ko_ ji^c[ n_h_l [f n_llcnilci T
]ifihc[( ^[h^i jil [\ifc^i _h pclno^ ^_ _mn[ ]imcih _f ^c]bi nl[n[^i jli*
pcmcih[f8 ko_ ^_\c_h^i( _h `o_lt[ ^_ f[ gcmg[ ]_mcih( _hnl_a[lm_ [ f[ ]ilih[
w_ Lilnoa[f ni^i _f n_llcnilci ^_ f[ ^cmjon[8 jl_n_h^cŠ _f Ci\_lh[^il ^_
>o_him =cl_m m[ncm`[]_l ‹hc][g_hn_ ]ih f[ _hnl_a[ ^_ f[ jf[t[( ^c]c_h^i
ko_ jil _f n_llcnilci( mifi _hn_h^c[ _f ko_ [f][ht[m_ _f ncli ^_ ][‰ih ^_
_ff[( l_m_lp[h^i j[l[ f[ ]ilih[ ^_ Amj[‰[ ni^[m f[m ^_g[m nc_ll[m ^_ f[
]o_mncih( _h f[m ]o[f_m m_ `oo^Š ^_mjo_m f[ jf[t[ ^_ Iihn_pc^_i c inlim
_mn[\f_]cgc_hnim8 ko_ _mn[ chnifcd_h]c[ ^_f Ci\_lh[^il ^_ >o_him =cl_m
`o‡ g[hc`c_mn[g_hn_ ijo_mn[ [ f[ ko_ m_ b[\c[ [domn[^i( mc_h^i _pc^_hn_
ko_ jil g_^ci ^_ oh[ ]_mcih hi ^_\c[ ko_^[l f[ ]ilih[ ^_ Amj[‰[ ^_
*g_dil ]ih^c]cih ko_ fi kh_ †hn]m _mn[\[ _h fi gcmgi ko_ ]_^c[8 c ko_
b[\c_h^i ko_^[^i jil _f !nl[n[^i jlipcmcih[f †g\[m h[]cih_m ]ih f[ jim_*
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mcih c [mcmn_h]c[ ]igoh _h [ko_ff[m ][gj[‰[m( hi b[c chn_ljl_n[]cih g[m
pcif_hn[ ko_ mojih_l( ko_ jil g_^ci ^_ f[ ]_mcih ^_ Oo I[d_mn[^ ?[nŠfc][
j_ln_h_]c[h jlcp[ncp[g_hn_ [ mo ]ilih[8 ko_ ni][h^i [ko_f n_llcnilci [
Lilnoa[f jil nˆnofi ^cp_lmi ^_ f[ fˆh_[ ^cpcmilc[ ^_n_lgch[^[ _h Pil^_mc*
D[m( domni _m jil f[ nl[hm[]]cih b_]b[ _h _f nl[n[^i ^_ Qnl_]bn( _h ko_
Oo I[d_mn[^ ?[nŠfc][ ]_^cŠ _f ^_l_]bi ko_ f_ ]igj_nc[ jil f[ ^_g[l][]cih
[hncao[( ^_\c[ [ko_f n_llcnilci ch^_j_h^c_hn_ ^_ f[m ]o_mncih_m ^_ f[ fˆh_[
]_^_lm_ _hn_l[g_hn_ [ Lilnoa[f( ]ih ni^i fi ko_ _h ‡f m_ bo\c_m_ ho_p+[|
g_hn_ `[\lc][^i( ]igi b_]bi _h mo_fi [d_hi+ Bch[fg_hn_( ko_ mojihc‡h*
^im_ ko_ jil _f [lnˆ]ofi 4+{ ^_f ^c]bi nl[n[^i ^_ Qnl_]bn m_ l_m_lpŠ Oo
I[d_mn[^ ?[nŠfc][ f[ fc\_ln[^ ^_ jlijih_l oh _kocp[f_hn_ [ m[ncm`M+]]cih+
^_ Oo I[d_mn[^ Bc^_fˆmclh[ jil _f ^c]bi n_llcnilci c ]ifihc[( ]ih ni^i _mi(
]igi b[ go]bim [‰im ko_ m_ j[mŠ _f jf[ti m_‰[f[^i j[l[ i`l_]_lf_( b[
]_m[^i ni^i jl_n_1ni c gincpi( [oh [j[l_hn_( j[l[ ^cf[n[l f[ _o+nl_a[ ^_f
gcmgi n_llcnilci+

Rcmn[m c _+r[gch[^[m _mn[m l[tih_m jil fim ^im m_l_hˆmcgim gih[l][m(
]ih f[m l‡jfc][m ko_ m_ b[h b_]bi ^_ oh[ c inl[ j[ln_( jli]_^c_h^i ]ih
[ko_ff[ \o_h[ `_ c mch]_lc^[^ ko_ _m jlijc[ ^_ jlˆh]cj_m n[h domnim( n[h
[gcaim c j[lc_hn_m( ^_m_[h^i g[hn_h_l [ mom p[m[ffim _h j[t c mimc_aiF c
l_]ihi]c_h^i f[m ^c`c]ofn[^_m c ^o^[m ko_ _h ni^i nc_gji b[l†h _g\[l[*
tim[ _mn[ ]ihnc_h^[( mc m_ bo\c_m_ ^_ dota[l jil _f g_^ci ^_ f[ ^_g[l][*
]cih []il^[^[ _h Pil^_mcff[m( s[ jilko_ hi m_ ^_]f[lŠ ^_m^_ ]o†f ^_ f[m
cmf[m ^_ ?[\i*p_l^_ m_ b[\c[ ^_ _gj_t[l f[ ]o_hn[ ^_ f[m 04- f_ao[m( s[
jil f[ ^c`c]ofn[^ ^_ m_‰[f[l _h f[m ]imn[m ^_ f[ =g‡lc][ g_lc^cih[f fim̂K`d

johnim [f Ool c [f J [ln_( ^_ ^ih^_ b[\c[ ^_ jlch]cjc[l f[ fˆh_[( s[ jil f[
cgjimc\cfc^[^ gil[f ^_ _mn[\f_]_l ]ih ]_lnc^og\l_ jil _f g_^ci ^_ f[+
gcmg[ =g‡lc][ oh[ fˆh_[ g_lc^c[h[( c s[ jil inlim go]bim _g\[l[tim
][mc chp_h]c\f_m ko_ m_ i`l_]_l†h j[l[ ]ihm_lp[l mch ]ihnlip_lmc[ hc _r]_mi
oh[ ^_g[l][]cih l9$faof[]f[jil fˆh_[m g_lc^c[h[m( c ]ihmc^_l[h^i [f gcmgi
nc_gji ko_ fim l_`_lc^im _g\[l[tim n[f p_t `o_lih _h fi j[m[^i f[ i?+[mcih
jlch]cj[f ^_ fim _r]_mim kh_ ^_ oh[ c inl[ j[ln_ +m_ [f_a[h c ^_.-+5 go]bim
^_mŠl^_h_m ko_ j_lnfB\[lih f[ koc_no^ ^_>QO ^igchcim( b[h l_mo_fnM
jih_l n‡lgchi [ f[m ^cmjon[m j[m[^[m c `onol[m(Tifpc^[lm_ c h[ om[l^C
ni^[m f[m []]cih_m c ^_l_]bim ko_ jo_^[h j_ln_h_]_lf_m _h pclno^ ^_ fim
l_`_lc^im nl[n[^im ^_ Pil^_mcff[m( Hcm\i[ c Qnl_]bn( c ^_ f[ _m]lˆnol[ ^[
V[l[ait[( i ^_ inlim ]o[f_mkoc_l[ `oh^[g_hnim ko_ jo_^[h ch`b‹l _h fM+
^cpcmcih ^_ mom ^igchcim jil fˆh_[ g_lc^c[h[8 c koc_l_h ko_ _h [^_f[hn[
hi m_ nl[n_ g[m ^_ _ff[( l_^o]c_h^i fim fˆgcn_m ^_ f[m ^im gih[lkoˆ[m [ fim
ko_ m_ m_‰[f[l†h _h _f jl_m_hn_ nl[n[^i( mc_h^i mo †hcgi ko_ _h %FEO_

[nc_h^[ ]ih ]oc^[^i [ ^im `ch_m7 _f jlcg_li c g[m jlch]cj[f _m ko_ m_
m_‰[f_h fim fˆgcn_m ^_ fim ^im ^igchcim( nig[h^i jil n‡lgchi fim j[l[d_m
g[O ]ihiic^im( j[l[ ko_ _h hchaoh nc_gji m_ ]ih`oh^[h hc ^_h i][mcih [
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^cmjon[m( ]igi mih _f ilcd_h c ]olmi ^_ fim lcim c fim gihn_m g[m hin[\f_m8
_f m_aoh^i( ko_ ][^[ j[ln_ m_ b[ ^_ ko_^[l ]ih fi ko_ []no[fg_hn_ jim__(
[ _r]_j]cih ^_ f[m gono[m ]_mcih_m ko_ m_ ^cl†h _h mo foa[l8 f[m ]o[f_m m_
_d_]on[l†h jil ]ihp_hc_h]c[ ]igoh+ * j[l[ ko_ fim fcgcn_m ko_^_h _h fi
jimc\f_ g‡him mod_nim [ ]ihnlip_lmc[m+

L[l[ ]ih]focl c m_‰[f[l fim fˆgcn_m b[h ^[^i fim ^im m_l_hˆmcgim l_l_m
[ mom gchcmnlim ^_ oh[ c inl[ j[ln_ fim jf_him ji^_l_m h_]_m[lcim( ko_ m_
chm_ln[l†h [f `ch ^_ _mn_ nl[n[^i( [ m[\_l7 Oo I[d_mn[^ ?[nŠfc][ [ mo
Ar]_f_h]c[ _f m_‰ilR]\ ?]ap RS 8O`dOXOZT@O\QOabS`&mo d_hncf*big\l_
^_ ]†g[l[ ]ih _d_l]c]ci( Ichcmnli ^_ Amn[^i c ^_][hi ^_ _mn_ ?ihm_di( Ci*
\_lh[^il ^_f mojl_gi ^_ f[m Eh^c[m( Ll_mc^_hn_ ^_ f[ dohn[ ^_ ]ig_l]ciT
gih_^[( c Ooj_lchn_h^_hn_ d_h_l[f ^_ f[m jimn[m c ]ill_im ^_ ^_hnli c `o_*
l[ ^_ Amj[‰[8 c mo Ixwd_mn[^ Bc^_fˆmcg[ [ mo Ar]_f_h]c[ _f m_‰ilR]\
G][Oa RS ZO FWZdOTGpZZSh&Rct]ih^_ ^_ Rcff[ho_p[ ^_ ?_lp_cl[( ^_f
?ihm_di ^_ mo I[d_mn[^ B•ff].cmcg[ c ^_f ^_ Co_ll[( I[_mnl_ ^_ ][gji
d_h_l[f ^_ mom _d‡l]cnim( c mo Ag\7nd[^il _rnl[il^ch[lci ]h f[ ]iln_ ^_ I[*
^lc^ 7 fim ]o[+E_m(^_mjo_m ^_ b[\_l ]ih`_lc^i c nl[n[^i f[ g[n_lc[ ]ih f[
^_\c^[ ]cl]ohmj_]]cih c _r†g]h( \c_h chmnloc^im ^_ f[ chn_h]cih ^_ fim ^im
m_l_hˆmcgim l_s_m mom [gim( c mcaoc_h^i mom Šl^_h_m( m_ b[h ]ih`ilg[^i
_h _f ]ihn_hc^i ^_ fim [lnˆ]ofim mcaoc_hn_m7

+ =ln+ .+{ Af jl_m_hn_ nl[n[^i m_l† _f ‹hc]i `oh^[g_hni c l_af[ ko_ _h
[^_f[hn_ m_ ^_\_l† m_aocl j[l[ f[ ^cpcmcih c fˆgcn_m ^_ fim ^igchcim _h ni*
^[ f[ =g‡lc][ c =mc[( c _h mo pclno^ ko__f[l† [\ifc^i ]o[fkoc_l[ ^_l_]bi
T[]]cih ko_ jo_^[h [f_a[l f[m ^im ]ilih[m ]ih gincpi ^_ f[ \of[ ^_f L[j[
=f_d[h^li RE( ^_ `_fct g_gilc[( c ^_ fim nl[n[^im ^_ Pil^_mcff[m( ^_ Hcm*
\i[ c Qnl_]bn( ^_ f[ _m]lcnf.f$[ _f_ p_hn[ inila[^[ _h V[l[ait[( T̂_ inlim
]o[f_mkoc_l[ nl[n[^im( ]ihp_h]cih_m c jlig_m[m8 ko_ ni^i _ffi( _h ]o[hni
nl[n[ ^_ f[ fˆh_[ ^_ ^_ff.[l][]cih( m_l† ^_ hchaoh p[fil c _`_]ni( ]igimc hi
bo\c_l[ mc^i ^_n_lgch[^i( ko_^[h^i _h ni^i fi ^_g[m _h mo `o_lt[ c pcail8
T_h fi `onoli hi m_ nl[n[l† g[m ^_ f[ ]cn[^[ fˆh_[( hc m_ ji^l† om[l ^_
_mn_ g_^ci j[l[ f[ ^_]cmcih ^_ ]o[fkoc_l[ ^c`c]ofn[^ ko_ i]oll[ mi\l_
fˆgcn_m( mchi ‹hc][g_hn_ ^_ f[ `lihn_l[ kh_ m_ jl_m]lc\_ _h fim jl_m_hn_m
[lnˆ]ofim( ]igi l_af[ chp[lc[\f_ c go]bi g‡him mod_n[ [ ]ihnlip_lmc[m+

=ln+ /+{ H[m cmf[m Bcfcjch[m c f[m [^s[]_hn_m ko_ jim__ f[ ]ilih[ ^_
Amj[‰[ f_ j_ln_h_]_l†h j[l[+ mc_gjl_( mch_g\[lai ^_ ]o[fkoc_l[ jl_n_h*
mcih ko_ jo_^[ [f_a[lm_ jil j[ln_ ^_ f[ ]ilih[ ^_ Lilnoa[f( ]ih chincpi
^_ fi ko_ m_ ^_n_lgchŠ _h _f ^c]bi nl[n[^i ^_ $ffil^_mcff[m( c mch_g\[lai
^_ f[m ]ih^c]cih_m ]ihn_hc^[m _h f[ _m]lcnol[ ]_f_\l[^[ _h V[l[ait[ [ //
^_ [\lcf ^_ .2/6( c mch ko_ f[ ]ilih[ ^_ Lilnoa[f jo_^[ l_j_ncl ]im[ [f*
aoh[ ^_f jl_]ci ko_ m_ j[aŠ jil f[ !_hn[ ]_f_\l[^[ _h ^c]b[ _m]lcnol[( [
]osi _`_]ni Oo I[d_mn[^ Bc^^cmcg[( _h mo hig\l_ c ^_ mom b_l_^_lim c
mo]_mil_m( b[]_ f[ g[m [gjfc[ c `ilg[f l_hoh]c[ ^_ ]o[fkoc_l[ ^_l_]bi T

*
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[_]cih ko_ jo_^[ n_h_l jil fim l_`_lc^im jlch]cjcim i jil ]o[fkoc_l[ inli
`oh^[g_hni [ f[m l_`_lc^[m cmf[m( c [ f[ l_mncno]cih ^_ f[ ][hnc^[^ ko_ m_
j[aŠ _h pclno^ ^_ ^c]b[ _m]lcnol[+

=ln+ 0+{ Ah f[ gcmg[ `ilg[ j_ln_h_]_l† [ f[ ]ilio[ ^_ Lilnoa[f
ni^i fi ko_ nc_h_ i]oj[^i jil _f lci fRW[l[‰ihi ^_ f[m =g[tŠh[m [llc\[(
T_f n_ll_hi ^_ †g\[m lc\_l[m ^_ _mn_ lci b[mn[ fim j[l[d_m ko_ [\[di m_
^cl†h( ]igi n[g\c]h ni^i fi ko_ nc_h_ i]oj[^i _h _f ^cmnlcni ^_ I[ni*
alimi( c ^_m^_ _mn_ j[l[d_ •n]c[ f[ j[ln_ ^_f Klc_hn_ c >l[mcf( mch_g\[lai
^_ ]o[fk hc_l[ jl_n_hmcih ko_ jo_^[ [f_a[lm_ jil j[ln_ ^_ f[ ]ilih[ ^_
Amj[‰[( ]ih gincpi ^_ fi ko_ m_ ^_n_lgchŠ _h _f l_`_lc^i nl[n[^i ^_ Pil*
^_mcff[m( [ ]osi _`_]ni Oo I[d_mn[^ ?wfnŠfc][(_h mo hig\l_ c ^_ mom b_l_*
^_lim Tmo]_mil_m( m_ ^_mcmn_ c l_hoh]c[ `ilg[fgihn_ ^_ io[fkoc_l[ ^_l_]bi
T[]]cih( ko_ _h pclno^ ^_f ^c]bi nl[n[^i i jil inli io[fkoc_l[ nˆnofi jo_*
^[ n_h_l [ fim l_`_lc^im n_llcnilcim+

=ln+ 1+{ Him ]ih`ch_m ^_f ^igchci ^_ f[m ^im gih[lkoˆ[m jlch]cjc[l[h
_h f[ \[ll[ ko_ `ilg[ _h f[ ]imn[ ^_f g[f$ _f [llisi ko_ m[f_ [f jc‡ ^_f
gihn_ ^_ fim ?[mncffim Cl[h^_m( ^_m^i ]os[ `[f^[ ]ihncho[l† f[ `lihn_l[(
\om][h^i _h fˆh_[ l_]n[ fi g[m [fni i ]og\l_m ^_ fim gihn_m( ]os[m p_l*
nc_hn_m \[d[h jil oh[ j[ln_ [ f[ ]imn[ ko_ ]ill_ [f hiln_ ^_ ^c]bi [llisi(
i [ f[ f[aoh[ I_lch i ^_f Ichc( c jil f[ inl[ [ f[ ]imn[ ko_ ]ill_ ^_ ^c]bi
[llisi [f mol i [f lci ^_ f[ Lf[n[7 ^_ mo_ln_ ko_ f[m ]og\l_m ^_ fim gih*
n_m mclp[h ^_ l[s[ [f ^igchci ^_ f[m ^im ]ilih[m( c [mˆ m_aocl† f[ `lihn_l[
b[mn[ _h]ihnl[l _f ilˆd_h jlch]cj[f c ][\_]_l[m ^_f Nci*J _ali( c jil _h]cg[
^_ _ff[m ]ihncho[l† b[mn[ _f ilˆd_h jlch]cj[f ^_f lci fFFc]oˆ( mcaoc_h^i [ao[m
[\[di ^_ _mn_ lci b[mn[ ^ih^_ ^_m_g\i][ _h _f Qloao[s jil mo lc\_l[
ilc_hn[f( ko_^[h^i ^_ Lilnoa[f ni^[m f[m p_lnc_hn_m ko_ \[d[h [ f[ ^c7+++
_b[ f[aoh[ i [f lci al[h^_ ^_ O[h L_^li( c ^_ Amj[‰[ f[m ko_ \[d[h [
fim lcim ko_ p[h [ ohclm_ ]ih _f ^_ f[ Lf[n[+

=ln+ 2+{ Oo\cl† ^_m^_ f[ \i][ ^_f E\c]oˆ jil f[m [ao[m ^_f Qloao[s
b[mn[ _h]ihnl[l f[ ^_f lci L_jclˆ i L_koclˆ( ko_ ^_m[ao[ _h _f Qloao[s jil
>Q lc\_l[ i]]c^_hn[f( T]ihncho[l† [ao[m [llc\[ ^_f L_jc^ b[mn[ mo ilˆd_h
jlch]cj[f( ^_m^_ _f ]o[f m_aocl† jil fi g[m [fni ^_f n_ll_hi b[mn[ f[ ][\_*
]_l[ jlch]cj[f ^_f lci g[m p_]chi( ko_ ^_m_g\i][ _h _f al[h^_ ^_ ?olcmno\[(
ko_ jil inli hig\l_ ff[g[h Eao[t‹( jil f[m [ao[m ^_ ^c]bi lci g[m p_*
]chi ^_f ilˆd_h ^_f L_jclˆ( c ^_mjo_m jil f[m ^_f Eao[t‹ i lci al[h^_ ^_
?olcmno\[ ]ihncho[l† f[ l[s[ b[mn[ ^ih^_ _f gcmgi (Eao[t‹ ^_m_g\i][ _h
_f L[l[h† jil mo lc\_l[ ilc_hn[f( c ^_m^_ _mn[ \i][ m_aocl† [ao[m [llc\[
^_f L[l[h† b[mn[ ^ih^_ m_ f_ dohn[ _f lci Eaol_s jil mo lc\_l[ i]]c^_hn[f+

=ln+ 3+{ @_m^_ f[ \i][ ^_f Eaol_s ]ihncho[l† [ao[m [llc\[ b[mn[
_h]ihnl[l mo ilˆd_h jlch]cj[f( c ^_m^_ ‡f \om][l† _h fˆh_[ l_]n[ jil fi g[m
[fni ^_f n_ll_hi f[ ][\_]_l[ jlch]cj[f ^_f lci g[m p_]chi ko_ ^_m[ao[ _h
_f L[l[ao[s jil mo lc\_l[ ilc_hn[f( ko_ n[f p_t m_l† _f ko_ ff[g[h ?illc‡h*
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n_m(T\[d[l† ]ih f[m [ao[m ^_ _mn_ lci b[mn[ mo _hnl[^[ _h _f L[l[ao[s(
^_m^_ ]os[ \i][ mo\cl† jil _f ][h[f jlch]cj[f ko_ ^_d[ _f L[l[ao[s _h
nc_gji m_]i( c jil mom [ao[m b[mn[ _h]ihnl[l fim j[hn[him ko_ `ilg[ _mn_
lci( ff[g[^im f[ f[aoh[ ^_ fim T[l†s_m( T[nl[p_m[h^i _mn[ f[aoh[ b[mn[
f[ \i][ ^_f lci F [ol‹+

=ln+ 4+{ @_m^_ f[ \i][ ^_f lci F[ol‹( jil f[ j[ln_ i]]c^_hn[f( m_aocl†
f[ `lihn_l[ _h fˆh_[ l_]n[ b[mn[ f[ lc\_l[ [omnl[f ^_f lci Co[jil‡( _h`l_hn_
[ f[ \i][ ^_f lci O[l[l‡( ko_ _hnl[ _h ^c]bi Co[jil‡ jil mo lc\_l[ m_n_h*
nlcih[f8 ]ih n[f ko_ mc fim ]igcm[lcim ko_ m_ b[h ^_ ^_mj[]b[l j[l[ _f
[ll_af[ g_hni ^_ fim ]ih`ch_m _h _mn[ j[ln_( _h pcmn[ ^_f j[cm b[ff[l_h _hnl_
fim lcim F [ol‹ c Co[jil‡ inlim lcim i n‡lgchim h[nol[f_m( jil ^ih^_ g[m
]Šgi^[g_hn_ c ]ih g[sil ]_lnc^og\l_( jo_^[ m_‰[f[lm_ f[ l[s[ _h [ko_f
j[l[d_( m[fp[h^i mc_gjl_ f[ h[p_a[]cih ^_f F [ol‹( ko_ ^_\_ m_l jlcp[ncp[
^_ fim jilnoao_m_m( c _f ][gchi ko_ mo_f_h b[]_l ^_ Kos[\† †]c[ I[ni*
alimi( fim ^im [fnim ]ihnl[n[hn_m ]ihmc_hn_h c [jlo_\[h ko_ [mˆ m_ _mn[*
\f_t][( mch [n_h^_l [ [faoh[ jil]cih g[m i g‡him ^_ n_ll_hi ko_ jo_^[
ko_^[l [ oh[ i [ inl[ j[ln_+ @_m^_ _f foa[l ko_ _h _f g†ld_h [omnl[f ^_f
Co[jil‡ `o_l_ m_‰[f[^i jil n‡lgchi ^_ f[ l[s[( ]igi ko_^[ _mjfc][^i(
\[d[l† f[ `lihn_l[ jil ni^[ f[ ]illc_hn_ ^_f lci Co[jil‡ b[mn[ g[m [\[di
+^_ mo ohˆ[h ]ih _f lci I[g[l‡( ko_ h[]_ _h f[ jlipch]c[ ^_ O[hn[]lot ^_
f[ Oc_ll[ c [nl[pc_m[ f[ gcmci h ^_ fim IŠdim( c `ilg[h dohnim _f lci ff[*
g[^i ^_ f[ I[^_l[( ko_ _hnl[ _h _f I[l[‰ih i =g[t‹h[m jil mo lc\_l[
[omnl[f+

=ln+ 5+{ >[d[l† jil f[m [ao[m ^_ _mnim ^im lˆim s[ ohc^im b[mn[ _f
j[l[d_ mcno[^i _h cao[f ^cmn[h]c[ ^_f ]cn[^i lci I[l[‰[h i =g[tŠh[m( T̂_
f[ \i][ ^_f ^c]bi I[gil‡( c ^_m^_ [ko_f j[l[d_ ]ihncho[l† jil oh[ fˆh_[
_mn_+i_mn_( b[mn[ _h]ihnl[l ]ih f[ lc\_l[ ilc_hn[f ^_f lci F [\[lˆ( ko_ _hnl[
_h _f I[l[‰ih jil f[ lc\_l[ [omnl[f( c \[d[h^i jil f[m [ao[m ^_f F[\[lˆ
b[mn[ ^ih^_ ^_m_g\i][ _h _f I[l[‰ih i =g[tŠh[m( m_aocl† [ao[m [\[di
^_ _mn_ lci b[mn[ f[ \i][ g[m i]]c^_hn[f ^_f F [jol†( ko_ ^_m[ao[ _h ‡f jil
f[ g†ld_h m_n_hnlcih[f+

=ln+ 6+{ Kihncho[l† f[ `lihn_l[ jil _hg_^ci ^_f lci F[jol† c jil fim
^_g[m lcim ko_ m_ f_ dohn_h c m_ []_lko_h g[m [f log\i ^_f Jiln_( b[mn[
_h]ihnl[l fi [fni ^_ fWd( ]il^Df_l[ ^_ gihn_m ko_ g_^c[h _hnl_ _f lci Klc+
h[]i c _f I[l[‰ih i ^_ f[m =g[tŠh[m( Tm_aocl† jil f[ ]og\l_ ^_ _mnim
gihn_m [f ilc_hn_ b[mn[ ^ih^_ m_ _rnc_h^[ _f ^igchci ^_ oh[Tinl[ gih[l*
koˆ[+ H[m j_lmih[m hig\l[^[m jil †g\[m ]ilih[m j[l[ _mn[\f_]_l fim
fˆgcn_m( m_aoh fi jl_p_hc^i _h _f jl_m_hn_ [lnˆ]ofi( n_h^l[h j[lnc]of[l
]oc^[^i ^_ m_cd[f[l f[ `lihn_l[ _h _mn[ j[ln_( mo\c_h^i [ao[m [llc\[ ^_ f[
\i][ 7g[m i]]c^_hn[f ^_f F[jol†( ^_ `ilg[ ko_ m_ ^_d_h ]o\c_lnim fim _mn[+
\f_]cgc_hnim ko_ []no[fg_hn_ n_ha[h fim jilnoao_m_m [ f[m ilcff[m ^_ _mn_
lci c ^_f J_ali( ]igi n[g\c_h f[ ]i7gohc][]cih K ][h[f ^_ ko_ m_ mclp_h
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_hnl_ _mnim ^im lcim8 c ko_ hi m_ ^Š foa[l [ ko_ fim _mj[‰if_m( ]ih hchaoh
jl_n_rnK hc chn_ljl_n[]cih( jo_^[h chnli^o]clm_ _h _ffim( hc _h ^c_b[
]igohc][]cih( hc fim jilnoao_m_m l_gihn[l †]c[ _f lci Klchi]i( hc _rn_h*
^_lm_ †]c[ f[m jlipch]c[m ji\f[^[m jil Amj[‰[( hc _h fim ^_mji\f[^im ko_
f[ b[h ^_ j_ln_h_]_l m_aoh fim jl_m_hn_m [lnˆ]ofim( [ ]osi _`_]ni m_‰[f[l[h
fim fˆgcn_m jil f[m f[aoh[mTlcim( _h^_l_t[h^i f[ fˆh_[ ^_ f[ l[s[ ]o[hni
jo^c_l_ m_l †]c[ _f J ilnj( mch l_j[l[l [f ji]i g[m i gŠhim ^_f n_ll_hi
ko_ ko_^_ [ oh[ i [ inl[ ]ilih[( ]ih n[f ko_ m_ fial_h fim _rjl_m[^im `ch_m+

=ln+ .-+ Pi^[m f[m cmf[m ko_ m_ b[ff[m_h _h ]o[fkoc_l[ ^_ fim lcim
jil ^ih^_ b[ ^_ j[m[l f[ l[s[( m_aoh fi jl_p_hc^i _h fim [lnˆ]ofim [hn_*
]_^_hn_m( j_ln_h_]_l[h [f ^igchci [ ko_ _mnopc_l_h g[m jlŠrcg[m _h
nc_gji m_]i+

=ln+ ..+ =f gcmgi nc_gji ko_ fim ]igcm[lcim hig\l[^im jil †g\[m
]ilih[m p[s[h m_‰[f[h^i fim fˆgcn_m _h ni^[ f[ `lihn_l[( b[l[h f[m i\m_l*
p[]cih_m h_]_m[lc[m j[l[ `ilg[l oh g[j[ ch^cpc^o[f ^_ ni^[ _ff[( ^_f ]o[f
m_ m[][l[h f[m ]ijc[m ko_ j[l_t][h h_]_m[lc[m( `clg[^[m ^_ ni^im( c m_
ao[l^[l[h jil f[m ^im ]Šln_m jil mc _h [^_f[hn_ m_ i`l_]c_l_ [faoh[ ^cmjon[
]ih gincpi ^_ ]o[fkoc_l[ ch`l[]]cih( _h ]osi ][mi c _h inli ]o[fkoc_l[ m_
n_h^l[h jil [on‡hnc][m c b[P[h jf_h[ jlo_\[8 c j[l[ ko_ hi mi i`l_t][ f[
g[m f_p_ ^o^[( fim l_`_lc^im ]igcm[lcim jih[l[h hig\l_ ^_ ]igoh []o_l^i
[ fim lcim c gihn_m ko_ hi f_ n_ha[h( c fi m_‰[f[l[h ni^i _h _f g[j[ ]ih
f[ ch^cpc^o[fc^[^ jimc\f_+

=ln+ ./+ =n_h^c_h^i [ f[ ]ihp_hc_h]c[ ]igoh ^_ f[m ^im h[]cih_m(T
j[l[ _pcn[l ni^i d‡h_li ^_ ]ihnlip_lmc[m _h [^_f[hn_( m_ b[h _mn[\f_]c^i c
[ll_af[^i f[m gono[m ]_mcih_m ]ihn_hc^[m _h fim [lnˆ]ofim mcaoc_hn_m+

=ln+ .0+ Oo I[d_mn[^ Bc^_fˆmcg[( _h mo hig\l_ c ^_ mom b_l_^_limT
mo]_mil_m( ]_^_ j[l[ mc_gjl_ [ f[ ]ilih[ ^_ Amj[‰[ f[ ]ifihc[ ^_f O[]l[g_h*
ni c ni^i mo n_llcnilci [^s[]_hn_ [ _ff[ _h f[ g†ld_h m_n_hnlcih[f ^_f lci ^_ f[
Lf[n[ b[mn[ fim ]ih`ch_m ^_]f[l[^im _h _f [lnˆ]ofi 1(- c f[m jf[t[m( jo_lnim
T_mn[\f_]cgc_hnim ko_ m_ ]igjl_h^_hS\ _f gcmgi j[l[d_( ]igi n[g\c_h
f[ h[p_a[]cih ^_f gcmgi lci ^_ *5*& Lf[n[( f[ ]o[f j_ln_h_]_l† _hn_l[g_hn_
[ f[ ]ilih[ ^_ Amj[‰[8 c j[l[ ko_ n_ha[ ]`_]ni( l_hoh]c[ Oo I[d_mn[^
Bc^_fˆmcg[ ni^i _f ^_l_]bi c []]cih ko_ n_hc[ l_m_lp[^i [ mo ]ilih[ jil _f
nl[n[^i jlipcmcih[f ^_ 4 ^_ g[si ^_ .35.( c f[ jim_mcih( ^_l_]bi c []]cih
ko_ f_ j_ln_h_]_ c jo_^[ ni][lf_ _h pclno^ ^_ fim [lnˆ]ofim 2+{T3+- ^_f
nl[n[^i ^_ Q nl_]bn ^_ 3 ^_ `_\l_li ^_ .4.3 i jil inl[ ]o[fkoc_l[ ]ihp_h+(+
]cih( nˆnofi i `oh^[g_hni+

=ln+ .1+ Oo I[d_mn[^ ?[nŠfc][( _h mo hig\l_ c ^_ mom b_l_^_lim
Tmo]_mil_m( ]_^_ j[l[ mc_gjl_ [ f[ ]ilih[ ^_ Lilnoa[f ni^i fi ko_ jil j[ln_
^_ Amj[‰[ m_ b[ff[ i]oj[^i( i k$f_ jil ]o[fkoc_l[ nˆnofi i ^_l_]bi jo_^[
j_ln_h_]_lf_ _h ]o[fkoc_l[ j[ln_ ^_ f[m nc_ll[m ko_ jil fim jl_m_hn_m [lnˆ+(+
]ofim m_^_+]f[l[h j_ln_h_]c_hn_m [ Lilnoa[f ^_m^_ _f gihn_ ^_ fim ?[mncffim*
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Cl[h^_m c mo `[f^[ g_lc^cilo. c lc\_l[ ^_f g[l b[mn[ f[ ][\_]_l[ Tilˆd_h
jlch]cj[f ^_f lci E\c]oˆ( c n[g\c_h ]_^_ ni^im c ]o[f_mkoc_l[ jo_\fimT_mn[|
\f_]cgc_hnim ko_ m_ b[s[h b_]bi jil j[ln_ ^_ Amj[‰[ _h _f †haofi ^_
nc_ll[m ]igjl_h^c^i _hnl_ f[ lc\_l[ m_n_hnlcih[f ^_f lci E\c]oc c f[ ilc_hn[f
^_f Qloao[s( c fim ko_ m_ jo_^[h b[\_l `oh^[^i _h f[ g†ld_h ilc_hn[f ^_f
lci L_jclˆ( T_f jo_\fi ^_ O[hn[ Nim[ Tinlim ]o[f_mkoc_l[ ko_ m_ jo_^[h
b[\_l _mn[\f_]c^i jil j[ln_ ^_ Amj[‰[ _h f[ lc\_l[ ilc_hn[f ^_f lci Co[*
j[l‡+ . Oo I[d_mn[^ Lc^_fˆmcg[ ]_^_ _h f[ gcmg[ `ilg[ [ Amj[‰[ ni^i _f
n_ll_hi ko_ ]ill_ ^_m^_ f[ \i][ i]]c^_hn[f ^_f lci ?[jol†( c ko_^[ _h g_^ci
_hnl_ _f gcmgi lci c _f I[l[‰[h i =g[tŠh[m( c ni^[ f[ h[p_a[]cih ^_f lci
Et[8 c ni^i fi ko_ m_ mcao_ ^_m^_ _mn_ ‹fncgi lci [f i__c^_hn_ ]ih _f jo_\fi
^_ O[h KlcmnŠ\[f(Tinli ]o[fkoc_l[ ko_ jil j[ln_ ^_ Lilnoa[f m_ b[s[
`oh^[^i _h [ko_f _mj[]ci ^_ nc_ll[m( b[]c‡h^im_ f[2 gono[m _hnl_a[m( ]ih
f[m ][fc^[^_m mcaoc_hn_m+

=ln+ .2+ H[ ]ifihc[ ^_f O[]l[g_hni m_ _hnl_a[l† jil j[ln_ ^_ Lil*
noa[f( mch m[][l ^_ `cf[ g[m ko_ f[ [lncff_lˆ[( [lg[m( jŠfpil[ c gohc]cih_m(
T_g\[l][]cih_m ^_f m_lpc]ci ^_ f[ gcmg[ jf[t[( c fim gil[^il_m ji^l[h
ko_^[lm_ fc\l_g_hn_ _h _ff[( i l_ncl[lm_ [ inl[m$ nc_ll[m ^_f ^igchci jil*
noao_m ]ih mom _`_]nim c go_\f_m( p_h^c_h^i fim \c_h_m l[c]_m+ Af Ci\_l*
h[^il( i`c]c[f_m c mif^[^im ff_p[l†h n[g\c_h ni^im mom _`_]nim c n_h^l[h f[
gcmg[ fc\_ln[^ ^_ Rfg^_l mom \c_h_m l[c]_m+

=ln+ .3+ @_ fim jo_\fim i [f^_[m ko_ ]_^_ Oo I[d_mn[^ K[nŠfc][ _h
f[ g†ld_h ilc_hn[f ^_f lci Qloao[s m[f^l[h fim gcmcih_lim ]ih fim go_\f_m
T_`_]nim( ff_p†h^im_ ]ihmcai [ fim ch^cim j[l[ ji\f[lfim _h inl[m nc_ll[m ^_
Amj[‰[( c fim l_`_lc^im ch^cim ji^l[h ff_p[l n[g\c_h ni^im mom \c_h_m
go_\f_m c m_gipc_hn_m c f[m [lg[m( jŠfpil[ c gohc]cih_m ko_ n_ha[h8 _h
]os[ `ilg[ m_ _hnl_a[l[h fim jo_\fim [ f[ _ilih[ ^_ Lilnoa[f( ]ih ni^[m
mom ][m[m( caf_mc[m c _^c`c]cim( c f[ jlijc_^[^ c jim_mcih ^_f n_ll_hi+ Him
ko_ m_ ]_^_h jil Oom I[d_mn[^_m K[nŠfc][T7Bc^_fˆmcg[ _h f[m g†ld_h_m
^_ fim lcim L_koclˆ( Co[jil‡ c I[l[‰[h7 m_ _hnl_a[l[h ]ih fim gcmg[m
]cl]ohmn[h]c[m ko_ f[ ]ifihc[ ^_f O[]l[g_hni( m_aoh m_ jl_pc_h_ _h _f
[lnc]ofi .1( c fim ch^cim ^_ oh[ c inl[ j[ln_ n_h^l†h f[ gcmg[ fc\_ln[^
j[l[ clm_( i ko_^[lm_ ^_f gcmgi gi^i c ]ih f[m gcmg[m ][fc^[^_m ko_ fi
ji^l[h b[]_l fim gil[^il]m ^_ [ko_ff[ jf[t[( mifi ko_ fim ko_ m_ `o_l_h
j_l^_l[h f[ jlijc_^[^ ^_ fim \c_h_m l[c]-m( mc fim nopc_l_h+

=ln+ .4+ Ah ]ihm_]o_h]c[ ^_ f[ `lihn_l[ c fˆgcn_m ^_n_lgch[^im _h
fim [lnˆ]ofim [hn_]_^_hn_m( ko_^[l† j[l[ f[ ]ilih[ ^_ Lilnoa[f _f gihn_
^_ fim K[mncffim Cl[h^_m ]ih mo `[f^[ g_lc^cih[f( c f_ ji^l† `ilnc`c][l
g[hn_hc_h^i [ffˆ oh[ ao[l^c[( j_li hi ji^l† ji\f[lf_( nxo_^[h^i [ f[m ^im
h[]cih_m _f omi ]igoh ^_ f[ \[ll[ i _hm_h[^[ ko_ `ilg[ [ffˆ _f g[l( ^_
ko_ m_ nl[nŠ _h _f [lnˆ]ofi 1+{

=ln+ .5+ H[ h[p_a[]cih ^_ [ko_ff[ j[ln_ ^_ fim lcim jil ^ih^_ 53
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^_ j[m[l f[ `lihn_l[( m_l† ]igoh [ f[m ^im h[]cih_m( c d_h_l[fg_hn+_ ^ih^_
†g\[m ilcff[m ^_ fim lcim j_ln_h_t][h [ oh[ ^_ f[m ^im ]ilih[m( m_l† f[
h[p_a[]cih jlcp[ncp[g_hn_ mos[( c fi gcmgi m_ _hn_h^_l† ^_ f[ j[ln_ ^_
^c]bim lcim( mc_h^i ]igoh [ f[m ^im h[]cih_m ^ih^_ fi `o_l_ f[ h[p]a[]cih(
Tjlcp[ncp[ ^ih^_ fi `o_l_ ^_ oh[ ^_ _ff[m f[ ^c]b[ h[p_a[]cih+ . jil fi
ko_ gcl[ [ f[ ]og\l_ ^_ f[ ]il^cff_l[ ko_ b[ ^_ m_lpcl ^_ l[s[ _hnl_ _f
I[l[‰ih c Klchi]i( j_ln_h]]_l[h [ Amj[‰[ ni^[m f[m p_lnc_hn_m ko_ ][ca[h
[f Klchi]i( c [ Lilnoa[f f[m ko_ ][ca[h [f I[l[‰ih i =g[t3h[m+

=ln+ .6+ Ah ni^[ f[ `lihn_l[ m_l† p_^[^i T^_ ]ihnl[\[h^i _f
]ig_l]ci _hnl_ f[m ^im h[]cih_m( ko_^[h^i _h mo `o_lt[ c pcail f[m f_s_m
jligofa[^[m jil †g\[m ]ilih[m ko_ ^_ _mni nl[n[h( c [^_g[m ^_ _mn[
jlibc\c]cih hchaoh[ j_lmih[ ji^l† j[m[l ^_f n_llcnilci ^_ oh[ h[]cih [f ^_
f[ inl[ jil nc_ll[ hc jil [ao[( hc h[p_a[l _h _f ni^i i j[ln_ ^_ fim lcim
ko_ hi m_[h jlcp[ncpim ^_ mo h[]cih i ]igoh_m ]ih jl_n_rni hc gincpi
[faohi( mch m[][l jlcg_li fc]_h]c[ ^_f Ci\_lh[^il i ^_f Ooj_lcil ^_f
n_ll_hi ^ih^_ b[ ^_ cl( i ko_ p[s[ _hpc[^i ^_f Ci\_lh[^il ^_ mo n_llc*
nilci [ mifc]cn[f$ [faoh h_ai]ci( [ ]osi _`_]ni ff_p[l† mo j[m[jiln_( c fim
nl[hmal_mil_m m_l[h ][mnca[^im ]ih _mn[ ^c`_l_h]c[7 mc `o_l_h [jl_b_h^c^im
_h n_llcnilci [d_hi m_l[h jo_mnim _h f[ ]†l]_f c m_ g[hn_h^l[h _h _ff[ jil
_f nc_gji ^_ f[ pifohn[^ ^_f Ci\_lh[^il i Ooj_lcil ko_ f_m bcti [jl_b_h*
^_l8 j_li mc hi jo^c_m_h m_l b[\c^im( _f Ci\_lh[^il i Ooj_lcil ^_f n_ll_hi
^ih^_ _hnl_h `ilg[l† oh jli]_mi ]ih domnc`c][]cih ^_ f[m j_lmih[mT̂_f
^_fcni( c ]ih ‡f l_ko_lcl† [f do_t ^_ fim nl[hmal_mil_m j[l[ ko_ fim ][mncao_
_h f[ gcmg[ `ilg[8 _r]_jno†h^im_ ^_ f[m l_`_lc^[m j_h[m fim ko_ h[p_*
a[h^i _h fim lcim jil ^iho_ p[ f[ `lihn_l[ `o_m_h ]ihmnl_‰c^im [ ff_a[l [f
n_llcnilci [d_hi jil [faoh[ old_hn_ h_]_mco[o( b[]c‡h^if[ ]ihmn[l8 c j[l[
kocn[l ni^[ i][mcih ^_ ^cm]il^c[( hi m_l† fˆ]cni f_p[hn[l hchaoh d‡h_li ^_
`ilnc`c][]cih _h fim lcim ]os[ h[p_a[]cih `o_m_ ]igoh( hc _h mom g†ld_h_m(
hc jih_l _g\[l][]cih_m ^_ l_dcmnli( hc [lncff_lˆ[( hc _mn[\f_]_l `o_lt[ ko_
^_ ]o[fkoc_l[ gi^i jo_^[ cgj_^cl f[ fc\l_ c ]igoh h[p_a[]cih+ Jc n[g*
ji]i m_l† fˆ]cni [ hchaoh[ ^_ f[m j[ln_m pcmcn[l( l_dcmnl[l hc i\fca[l [ ko_
p[s[h [ mom lc\_l[m f[m _g\[l][]cih_m ^_ f[m ijo_mn[m( c mifi ji^l[h cgj_*
^cl c ][mnca[l [ fim p[m[ffim ^_ f[ inl[ h[]cih mc [jiln[l_h [ f[m mos[m(
m[fpi _h ][mi ^_ ch^cmj_hm[\f_ h_]_mc^[^( ]igi ko_o[ ^c]bi+

=ln+ /-+ L[l[ _pcn[l [faohim j_ldoc]cim ko_ ji^l†h i][mcih[lm_( `o‡
[]il^[^i ko_ _h fim gihn_m ^ih^_ _h ]ih`ilgc^[^ ^_ fim jl_]_^_hn_m
[lnˆ]ofim ko_^_ jo_mn[ f[ l[s[ _h mom ]og\l_m( hi m_l† fˆ]cni [ hchaoh[
^_ f[m ^im jin_h]c[m _lcdcl `ilnc`c][]cih mi\l_ f[m gcmg[m ]og\l_m( hc j_l*
gcncl ko_ mom p[m[ffim b[a[h _h _ff[m ji\f[]cih [faoh[+

=ln+ /.+ Oc_h^i f[ ao_ll[ i][mcih jlch]cj[f o_ fim [\omim c gincpi
^_ [fn_l[lm_ f[m l_af[m g[m \c_h ]ih]_ln[o[m( koc_l_h Oom I[d_mn[^_m ?[nŠ*
fc][ TBc^_fˆmcg[( ko_ mc %fi ko_ @cim hi j_lgcn[&( m_ ff_a[m_ [ ligj_l
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_hnl_ f[m ^im ]ilih[m( m_ g[hn_ha[h _h j[t fim p[m[ffim ^_ †g\[m _mn[\f_*
]c^im _h ni^[ f[ =g‡lc][ g_lc^cih[f( pcpc_h^i ohim c inlim ]igi mc hi
bo\c_m_ n[f ao_ll[ _hnl_ fim mi\_l[him( mch b[]_lm_ f[ g_hil bimncfc^[^ jil
mˆ mifim( hc dohnim ]ih mom [fc[^im+ . fim ginil_m c ][o^cffim ^_ ]o[fkoc_l[+
chp[mcih( jil f_p_ ko_ m_[( m_l[h ][mnca[^im ]ih j_h[ ^_ go_ln_ cll_gc*
mc\f_ c ]o[fkoc_l[ jl_m[ ko_ b[a[h m_l† l_mncnoc^[ ^_ \o_h[ `_ ˆhn_al[*
g_hn_+ . [mcgcmgi hchaoh[ ^_ f[m ^im h[]cih_m j_lgcncl† _f ]Šgi^i omi ^_
mom jo_lnim( c g‡him _f nl‹(hmcnijil momn_llcnil•im^_f[=g‡lc][ g_lc^cih[f
[ fim _h_gcaim ^_ f[ inl[ ]o[h^i chn_hn_h [jlip_]b[lm_ ^_ _ffim j[l[ bim*
ncfct[^[8 [ohko_ `o_m_ _h nc_gji ko_ f[m ^im h[]cih_m nopc_m_h _hnl_ mˆ
ao_ll[ _h inl[ l_dcih+ H[ ^c]b[ ]ihncho[]cih ^_ j_lj_no[ j[t c \o_h[
p_]ch^[^ hi n_h^l† mifi foa[l _h f[m nc_ll[m _ cmf[m ^_ f[ =g‡lc][ g_lc*
^cih[f _hnl_ fim m‹\^cnim ]ih`ch[hn_m ^_ f[m ^im gih[lkoˆ[m( mchi n[g\c_h
_h fim lcim( jo_lnim c ]imn[m( c _h _f g[l K]‡[hi( ^_m^_ f[ [fnol[ ^_ f[+
_rnl_gc^[^ [omnl[f ^_ f[ cmf[ ^_ O[h =hnihci( oh[ ^_ f[m ^_ ?[\i*p_l^_
†]c[ _f mol( c ^_m^_ _f g_lc^c[hi ko_ j[m[ jil mo _rnl_gc^[^ i]]c^_hn[f
†]c† _f jihc_hn_8 ^_ mo_ln_ ko_ [ hchaoh h[pci ^_ ao_ll[( ]ilm[lci o inl[
_g\[l]cih ^_ oh[ ^_ f[m ^im ]ilih[m m_[ fˆ]cni( ^_hnli ^_ ^c]bim n‡lgchim(
_h hchaoh nc_gji [n[][l( chmofn[l i b[]_l _f g[m gˆhcgi j_ldoc]ci [ fim
h[pcim c m‹\^cnim ^_ f[ inl[( c ^_ ]o[fkoc_l[ [n_hn[^i ko_ _h ]ihnl[lci m_
]ig_n[ m_ ^[l† jlihn[ m[ncm`[]]cih( l_mncnos‡h^im_ ˆhn_al[g_hn_ fi ko_
[][mi m_ bo\c_m_ [jl_m[^i( c ][mnca†h^im_ m_p_l[g_hn_ fim nl[hmal_mil_m+Cb`]
aq2hchaoh[ ^_ f[m ^im h[]cih_m [^gcncl† _h mom jo_lnim c nc_ll[m ^_ ^c]b[+
=g‡lc][ g_lc^cih[f h[pcim i ]ig_l]c[hn_m [gcaim i h_onl[f_m( m[\c_h^i
ko_ ff_p[h chn_hni ^_ chnli^o]cl mo ]ig_l]ci _h f[m nc_ll[m ^_ f[ inl[( c ^_
ko_\l[hn[l f[m f_s]m ]ih ko_ fim ^im gih[l][m ai\c_lh[h [ko_ffim ^igchcim+
E j[l[ f[ johno[f i\m_lp[h]c[ ^_ ni^i fi _rjl_m[^i _h _mn_ [lnˆ]ofi m_ b[l[h
jil †g\[m ]Šln_m fim g[m _`c][]_m _h][laim [ mom l_mj_]ncpim wi\_lh[^il_m(
]ig[h^[hn_m c domnc]c[m8 \c_h _hn_h^c^i ko_ [oh _h ][mi %ko_ hi m_ _mj_l[&
ko_ b[s[ [faoh ch]c^_hn_ i ^_m]oc^i ]ihnl[ fi jlig_nc^i i _mncjof[^i _h
_mn_ [lnˆ]ofi( hi m_lpcl† _mi ^_ j?fdoc]ci [ f[ i\m_lp[h]c[ j_lj_no[ _ ch*
pcif[\f_ ^_ ni^i fi ^_g[m ko_ jil _f jl_m_hn_ nl[n[^i ko_^[ [ll_af[^i+

=ln+ //+ L[l[ ko_ m_ ^_n_lgch_h ]ih g[sil jl_]cmcih c mch ko_ b[s[+
foa[l [ f[ g[m f_p_ ^o^[ _h fi `onoli( _h fim foa[l_m jil ^ih^_ ^_\_ j[+++8
m[f$ f[ l[s[ _h [faoh[m j[ln_m ko_ _mn[h hig\l[^[m c _mj_]c`c][^[m ^cmnch*
n[g_hn_ _h fim [lnˆ]ofim [hn_]_^_hn_m( ]igi n[g\c_h j[l[ ^_]f[l[l [ ]h†.
^_ fim ^igchcim b[h ^_ j_ln_h_]_l f[m cmf[m ko_ m_ b[ff_h _h fim lcim ko_
b[h ^_ m_lpcl ^_ `lihn_l[( hig\l[l[h †g\[m I[d_mn[^_m ]o[hni †hn_m
]igcm[lcim chn_fcd_hn_m( fim ]o[f_m pcmcn[h^i ni^[ f[ l[s[ [domn_h ]ih f[
g[sil ^cmnch]cih c ]f[lc^[^ fim j[l[d_m jil ^ih^_ b[ ^_ ]ill_l f[ ^_g[l*
][]cih( _h pclno^ ^_ fi ko_ m_ _rjl_m[ _h _mn_ nl[n[^i( jihc_h^i g[l][m
_h fim foa[l_m ko_ f_m j[l_t][ ]ihp_hc_hn_( c [ko_ffi _h ko_ m_ ]ih`ilg[w
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l_h m_l† p†fc^i j_lj_no[g_hn_ _h pclno^ ^_ f[ [jli\[_cih c l[nc`c][]cih
^_ †g\[m I[d_mn[^_m8 j_li _h ][mi ko_ hi fFQ_^[h ]ih]il^[lm_ _h [Yaffh
j[l[d_( ^[l†h ]o_hn[ [ fim m_l_hˆmcgim l_s_m j[l[ ^_]c^cl f[ ^o^[ _h n‡l*
gchim domnim c ]ihp_hc_hn_m( \c_h _hn_h^c^i ko_ fi ko_ ^c]bim ]igcm[lcim
^_d[l_h ^_ [domn[l hi j_ldo^c][l† ^_ hchaoh[ mo_ln_ [f pcailTi\m_lp[h]c[+
^_f jl_m_hn_ nl[n[^i( _f ]o[f ch^_j_h^c_hn_ ^_ _mni ko_^[l† `clg_ _ chpci*
f[\f_ _h mom ]f†omof[m c ^_n_lgch[]cih_m( mclpc_h^i _h fi `onoli ^_ l_af[+
`cd[( j_lj_no[ _ ch[fn_l[\f_ j[l[ fim ]ih`ch_m ^_f ^igchci ^_ f[m ^im
]ilih[m+

=ln+ /0+ O_ ^_n_lgch[l† _hnl_ f[m ^im I[d_mn[^_m _f ^c[ _h ko_ m_
b[h ^_ b[]_l f[m gono[m _hnl_a[m ^_ f[ ]ifihc[ ^_f O[]l[g_hni ]ih _f
n_llcnilci [^s[]_hn_( c ^_ f[m nc_ll[m c jo_\fim ]igjl_h^c^im _h f[ ]_mcih
ko_ b[]_ Oo I[d_mn[^ K[nŠfc][ _h f[ g†ld_h ilc_hn[f ^_f lci Qloao[s( _f
]o[f ^c[ hi j[m[l† ^_f [‰i ^_mjo_m ko_ m_ `clg_ _mn_ nl[n[^i( [ ]osi
_`_]ni fo_ai ko_ m_ l[nc`cko_ j[m[l[h Oom I[d_mn[^_m K[nŠfc][ c Bc^_fˆmcg[
f[m Šl^_h_m h_]_m[lc[m( ^_ ko_ m_ b[l† ][g\ci _hnl_ fim ^c]bim jf_hcjin_h*
]c[lcim( c jil fi ni][hn_ [ f[ _hnl_a[ ^_ fim ^_g[m jo_\fim i [f^_[m ko_
m_ ]_^_h jil †g\[m j[ln_m( m_ _d_]on[l† [f nc_gji ko_ fim ]igcm[lcim
hig\l[^im jil _ff[m ff_ao_h [ fim j[l[d_m ^_ mo mcno[]cih( _r[gch[h^i T
_mn[\f_]c_h^i fim fˆgcn_m( c fim ko_ b[s[h ^_ cl [ _mnim j[l[d_m m_l†h ^_m*
j[]b[^im ]ih g[m \l_p_^[^+

=ln+ /1+ Am ^_]f[l[]cih( ko_ f[m ]_mcih_m ]ihn_hc^[m _h fim jl_m_hn_m
[lnˆ]ofim hi m_ l_jon[l†h ]igi ^_n_lgch[^i _kocp[f_hn_ hh[m ^_ inl[m(
mchi ko_ m_ b[]_h ]ih l_mj_]ni [f nin[f ^_.- ko_ m_ ]ihnlip_lnc[ c [f_a[i[w
i ko_ l_]ˆjli][g_hn_ m_ ]_^c[( c [ [ko_ff[m ]ihp_hc_h]c[mT]igi^c^[^_m
ko_ [f jl_m_hn_ l_mofn[\[h [ oh[ c inl[ j[ln_( c _h [n_h]cih [ _mn[m_8
l_jonŠ domn[ c ]ihp_hc_hn_ j[l[ †g\[m f[ ]ih]il^c[ c ^+_n_lgch[]cih ^_
fˆgcn_m ko_ p[ _rjl_m[^[( c ]igi n[ff[ l_]ihi]_h c [jlo_\[h Oom I[d_m*
n[^_m _h mo hig\l_ c ^_ mom b_l_^_lim c mo]_mil_m( l_hoh]c[h^i ]o[fkoc_l[+
inl[ jl_n_hmcih _h ]ihnl[lci( c jlig_nc_h^i _h f[ gcmg[ `ilg[ ko_ _h
hchaoh nc_gji c ]ih hchaoh `oh^[g_hni m_ ^cmjon[l†Y- ko_ p[ m_hn[^iT
]ih]il^[^i _h _mnim [lnˆ]ofim( hc ]ih jl_n_rni ^_ f_mcih hc inli ]o[fkoc_l[
jl_n_h^_l[h inli l_m[l]cgc_hni i _kocp[f_hn_ ^_ mom gonoim ^_l_]bimc
]_mcih_m l_`_lc^[m+ +

=ln+ /2+ L[l[ g[m jf_h[ m_aolc^[^ ^_ _mn_ nl[n[^i ]ihpchc_lih fim
^im [fnim ]ihnl[n[hn_m ^_ a[l[hnclm_ l_]ˆjli][g_hn_ ni^[ f[ `lihn_l[T
[^s[]_h]c[m ^_ mom ^igchcim _h f[ =g‡lc][ g_lc^cih[f( ]ih`ilg_ [llc\[+
ko_^[ _rjl_m[^i( i\fca†h^im_ ][^[ ohi [ [orcfc[l c mi]ill_l [f inli ]ihnl[+
]o[fkoc_l [n[ko_ i chp[mcih( b[mn[ ko_ _h _`_]ni ko_^_ _h f[ j[]ˆ`c][+
jim_mcih c omi fc\l_ c _hn_li ^_ fi ko_ m_ f_ jl_n_h^c_m_ omolj[l8T_mn[+
i\fca[]cih( _h ]o[hni [ f[m ]imn[m ^_f g[l c j[cm_m ]cl]ohp_]chim [ _ff[m(
jil f[ \[h^[ ^_ Oo I[d_mn[^ Bc^_fˆmcg[ m_ _rn_h^_l† b[mn[ f[m g†ld_h_m
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^_f Klchi]i ^_ oh[ c inl[ j[ln_( c ^_m^_ K[mncffim b[mn[ _f _mnl_]bi ^_
I[a[ff†h_m8 c jil f[ j[ln_ ^= Oo I[d_Nn[^ K[n3fc][ m_ _rn_h^_l† b[mn[ f[m
g†fd_h_m ^_ oh[ c ing \[h^[ ^_f lci ^_ f[m =g[t3h[m i I[g‰ih( c ^_m^_
_f ^c]bi K[mncffim b[mn[ _f jo_lni ^_ O†hnim+ L_li( jil fi ko_ ni][ [ fi
chn_lcil ^_ f[ =g‡lc][ I_lc^cih[f( m_l† ch^_`chc^[ _mn[ i\fca[]cih( c _h

]o[fkoc_l ][mi ^_ chp[mcih i mo\f_p[]cih( ][^[ oh[ ^_ f[m ^im ]ilih[m
[so^[l† c mi]ill_l† [ f[ inl[ b[mn[ jih_lm_ f[m ]im[m _h _f _mn[^i j[]ˆ`c]i+

=ln+ /3+ Amn_ nl[n[^i ]ih ni^[m mom ]f†omof[m c ^_n_lgch[]cih_m m_l†
^_ j_lj_noi pcail _hnl_ f[m ^im ]ilih[m( ^_ n[f mo_ln_ ko_ [oh _h ][mi %ko_
@cim hi j_lgcn[& ko_ m_ ^_]f[l_h ao_ll[( ko_^[l† `clg_ _ chp[lc[\f_
^ol[hn_ f[ gcmg[ ao_ll[( c ^_mjo_N ^_ _ff[( mch ko_ hoh][ m_ jo_^[ l_*
jon[l chn_llogjc^i hc h_]_mcn_ ^_ l_p[fc^[lm_8 c [f jl_m_hn_ m_ [jli\[l†(
]ih`clg[l† c gnc`c][l† jil fim ^im m_l_hˆmcgim l_s_m( c m_ b[l† _f ][g\ci
^_ f[m l[nc`c][]cih_m _h _f n‡lgchi ^_ oh g_m ^_mjo_m ^_ mo ^[n[( i †hn_m
mc `o_l_ jimc\f_+ +

Ah `_ ^_ fi ]o[f( c _h pclno^ ^_ f[m 3l^_h_m c jf_him ji^_l_m ko_ him
fim ^c]bim jf_hcjin_h]c[lcim b[\_lhim l_]c\c^i ^_ ho_mnlim [gim( `clg[gim
_f jl_m_hn_ nl[n[^i c fi m_ff[gim ]ih _f m_ffi ^_ ho_mnl[m [lg[m+

@[^i _h I[^lc^( [ .0 ^_ _h_li ^_ .42-+
Fim€ @A ?=NR=F=H . H=J?•OPAN+

Af Rct]ih^_( G][Oa RS ZO FWZdOTGpZZSh(

EEE+

L[l[ ff_p[l [ ][\i f[m _mncjof[]cih_m ^_ _mn_ nl[n[^i ][^[ oh[ ^_ f[m
]oln_m hig\l3 fim l_mj_]ncpim ]igcmcih[^im+ Af g[lko_m ^_ R[f^_fclcim _h
hig\l_ ^_f ai\c_lhi _mj[‰if( c C3g_t 7Bl_cl_ ^_ =h^l[^_( Kih^_ ^_ f[
>i\[^_f[( _h hig\l_ ^_f ai\c_lhi LKPnoao_m( l_]c\c_lih _f cgjiln[hn_
_h][lai ^_ ff_p[l [ \o_h n‡lgchi f[ h_ai]c[]cih ko_ m_ _mj_l[\[ ko_ ^[lc[
johni [ n[h f[la[m ^_m[p_h_h]c[m+

O_ bcti _hn3h]_m [f ai\c_lhi ^_ Hcm\i[ _f ][lai ^_ ko_ hi \c_h l[nc*
`c][^i _f nl[n[^i( b[\c[h b_]bi ch[o^cnim _m`o_ltim j[l[ ^_m[]l_^cn[lfi(
[oh †hn_m ^_ ko_ m_ _gj_t[l[ [ jih_l _h _d_]o]cih( b[\c_h^i ff_a[^i
b[mn[ [ _hpc[l _gcm[lcim ]ih n[fi \d_ni+ ••

P[f_m c n[hnim ^_\c_lih m_l fim ch]ihp_hc_hn_m jl_m_hn[^im( ko_ [ j_m[l
^_ ko_ _h _f [lnc]ofi // m_ _mncjof[ _f jlihni hig\l[gc_hni c _hpˆi ^_ Yim
]igcmcih[^im ko_ ^_\c[h ^_n_lgch[l f[ fˆh_[ ^cpcmilc[( n[l^[lih oh [‰i
_h []il^[l f[m chmnlo]]cih_m ko_ ^_\c[h ^[lf_m( jo_m hi `o‡ mchi _h .4 ^_
_h_li ^_ .42. ko_ fim jf_hcjin_h]c[lcim f[m [domn[lih+

Ah _mn[ p_t( fi gcmgi ko_ _h inl[m go]b[m i][mcih_m( `o‡ j[fj[\f_

3/+ NŽmjo_mn[.E f[ g_gilc[ ^_f m_‰il Oiot[ ?ionchbi( j+ .-2+
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_f chn_l_mc f[ \o_h[ `_ ]ih ko_ jli]_^c[ _f ai\c_lhi _mj[‰if _h _f ^_mfch^_
^_ mom ]ifihc[m8 jo_m _f jf_hcjin_h]c[lci m_ [pchi [oh [ ]im[m ko_ g[m
n[l^_ b[\lc[h ^_ m_l ff[g[^[m !ch][fc`c][\f_m! jil _f jlcg_l gchcmnli(
n[f_m ]igi f[ [^ij]cih( j[l[ f[ ^_g[l][]cih ^_ f[ `lihn_l[( ^_f g[j[ g[*
hhm]lcni jl_m_hn[^i jil _f gchcmnli jilnoao_m(30 g[j[ ko_ hi n_hc[ g[m
`_ kh_ f[ ko_ mo ai\c_lhi f_ jl_mn[l[8 c _f _d_gjfi ^_ f[ ][ln[ ^_ P_r_sl[
f_m ^[\[ gincpi ]o[h^i g‡him j[l[ gimnl[lm_ ^_m]ih`c[^im(

L_li ih _m _mno ni^i+ Ah _f [lnˆ]ofi 0. ^_ f[m chmnlo]]cih_m m_ ]ihpc_h_
ko_ _h ][mi ^_ ko_ f[ ^_g[l][]cih m_ chn_llogj[ jil hi ji^_l []il^[lm_
fim ]igcmcih[^im _h [faohim johnim( ][^[ ohi ^_ _ffim b[a[ oh g[j[
]ih`ilg_ [ mo ijchcih( mch ko_ _mn_ m_[ gincpi j[l[ momj_h^_l _f nl[\[di ^_f
^_mfch^_ _h _f l_mni ^_ f[ fˆh_[+ . _h fim [lnˆ]ofim m_j[l[^im( ]igjf_g_hni
^_ f[m chmnlo]]cih_m( m_ ^cmjih_ ko_ f‹m n_llcnilcim ko_ Amj[‰[ ]_^_ [ Lil*
noa[f m_[h _hnl_a[^im chg_^c[n[g_hn_( b[]c_h^i omi ^_ f[ `o_lt[ mc `o_l_
h_]_m[lci( ][mi ko_ fim ji\f[^il_m l_bom[m_h f[ ^_mi]oj[]cih ^_ f[m j[ln_m
]_^c^[m83+j_li _mn[ _mncjof[]cih hi m_ _rnc_h^_ [ f[m j_ko_‰[m jil]cih_m
ko_ Amj[‰[ l_]c\c[+ Ah `ch( fim ]igcmcih[^im l_]c\c_lih f[m ]ijc[m [on_h*
nc][^[m ^_f g[j[ g[hom]lcni ko_ fim jf_hcjin_h]c[lcim b[\cfXh n_hc^i [ f[
pcmn[( ]ih l_]ig_h^[]cih _rjl_m[ ^_ ko_ mc [f jl[]nc][l _f ^_mfch^_ hin[l_h
^c`_l_h]c[m( s[ `o_m_ _h fim hig\l_m i s[ _h f[ mcno[]cih ^_ fim ^c`_l_hn_m
johnim( ]ihncho_h [ j_m[l ^_ ni^i f[ ^_fcgcn[]cih( l_]ig_h^†h^if_m _f
johno[f c _r[]ni ]ogjfcgc_hni ^_ fim [lnˆ]ofim 4( 6( .. c // ^_f nl[n[^i+

@_f _mjˆlcno c [oh ^_ f[ f_nl[ ^_ _mn_ ^i]og_hni m_ ^_mjl_h^_ _f
i\d_ni ko_ m_ jlijihc[ _f ai\c_lhi _mj[‰if( c ko_ [‰im g[m n[l^_ b[]c[
hin[l _f g[lko_m ^_ Clcg[f^c+ Ah ‡f m_ jl_m]ch^_ [\mifon[g_hn_ ^_ f[
[p_lcao[]cih ^_ f[ jlijc_^[^ ^_ fim n_ll_him jil ^ih^_ ^_\_ j[m[l f[ fˆh_[(
T̂_m_[h^i ‹hc][g_hn_ ^clcgcl f[ ]o_mncih n[h ]ihnlip_lnc^[( m_ b[]_h
]ih]_mcih_m ]ih f[ gcl[ ^_ `cd[l johnim ]ihi]c^im c `lihn_l[ h[nol[f( mch
ko_ hc _m[m ]_mcih_m hc _m[ `lihn_l[ f_dcncg_h i cgjoah_h jim_mcih [hncao[
i gi^_lh[ hi [jis[^[ _h oh ^_l_]bi j_l`_]ni+

?ih hin[\f_ ^cf[]cih fim ]igcm[lcim m_ jomc_lih _h g[l]b[( b[\c_h^i
n_hc^i ko_ [ao[l^[l _f g[lko_m ^_ R[f^_fclcim [f ]ih^_ ^_ f[ >i\[^_f[(
ko_ hi ff_a[\[ [ j_m[l +^_ fim l_ko_lcgc_hnim+ L_li [f `ch( l_ohc^im _h 0-
^_ g[si ^_ .420( ^c_lih chmnlo]]cih_m [ f[m ^cp_lm[m j[lnc^[m ^_ ^_g[l][*
]cih( `cd[h^i l_af[m j[l[ f[ chc]c[]cih ^_ fim nl[f[dim c g[hn_hcgc_hni ^_
f[ ^cm]cjfch[ _h f[m l_mj_]ncp[m _m]ifn[m+

N_ohc^im _h ?[mncffim Cl[h^_m( ^ih^_ ^_\c[ jlch]cjc[l f[ fˆh_[( m_
]ig_htŠ f[ ^_g[l][]cih c ]ihmcaoc_hn_ _hnl_a[ ^_ fim n_llcnif$cim+Owa*oh
_f nl[n[^i( fim _mj[‰if_m ^_\c[h ^[l jim_mcih [ fim jilnoao_m?Fm^_ fim

30+ Plhnh9fi ^_ .4 ^__h_f$i ^_ .42.+
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n_ll_him ]_^c^im( c jlch]cj[fg_hn_ ^_ f[m gcmcih_m ^_f Qloao[s( c nig[lf†(
i g_dil ^c]bi( l_]c\clf[ ^_ f[ ^cmjon[^[ ]ifihc[ ^_f O[]l[g_hni( ]osi
^igchci ko_^[\[ l_]ihi]c^i _h `[pil ^_ Amj[‰[ [ j_lj_noc^[^+

J i m_ ]ihn_hn3 _f ]igcm[lci CŠg_t Bl_cl_ ^_ =h^l[^_ ]ih mom]cn[l
^c[lc[g_hn_ ^o^[m c ^c`c]ofn[^_m( mchi ko_ ^cŠ gincpi j[l[ ko_ i`c]c[fg_h*
n_ c _h i][mcih mif_gh_ _f jlcg_l O_]l_n[lci ^_ f[ ]iln_ _mj[‰if[ `ilgof[l[
]ihnl[ ‡f _f ][lai ^_ b[\_lm_ jo_mni ^_ []o_l^i ]ih mom j[l]c[f_m ^_f Qlo(++
ao[s j[l[ cgj_^cl f[ _hnl_a[ ^_ f[m gcmcih_m( b[]c_h^i ko_ fim ^Š]cf_m c
p[f_limim ch^cim Co[l[oc_m [j_f†l[h [ f[m [lg[m +••

Ah _`_]ni( fo_ai ko_ m_ ^cŠ jlch]cjci [ f[ ^_g[l][]cih( c ko_ fim
jilnoao_m_m( _h pclno^ ^_f nl[n[^i ko_ m_ ]ogjfc[( ^_n_lgch[lih fim joh*
nim ]ihp_hc_hn_m c ]ihmnlos_lih fim `o_ln_m ^_ O[h =g[li( _h f[m g†ld_h_m
^_f lci P[ko[ls c Nci L[l^i( _h f[m ^_f lci ^_f gcmgi hig\l_( mi jl_n_rni
^_ ko_ _l[h ch^cmj_hm[\f_m j[l[ `ilg[l fim [fg[]_h_m ^_ pˆp_l_m j[l[ f[
ao[lhc]cih ko_ [ffˆ b[\c[ ^_ mcno[lm_( _hnl[lih _h jim_mcih ^_ ni^im fim
n_llcnilcim [\l[t[^im jil f[ fch_[ ^_ ^_mfch^_ ^_m^_ Rc[gih c Nci L[l^i
b[mn[ _f lci U[]oc( _h f[m `lihn_l[m ^_f ai\c_lhi ^_ >o_him =cl_m+

Al[ ff_a$^i _f ][mi ^_ ko_ _f ]igcmcih[^i _mj[‰if _hnl_a[l[ [f ]ih^_
^_ f[ >i\[^_f[ fim jo_\fim ^_ f[m gcmcih_m ^_f Qloao[s( c [ _ffi jli]_|
^c_lih mch g[m ^_gil[8 j_li fim ch^cim Co[l[hˆ_m m_ [ft[lih ]igi oh mifi
big\l_( [f_hn[^im c mimn_hc^im jil fim gcmcih_lim( m_aoh cg[dch[\[h ohim8
cgjofm[^im( [f ^_]cl ^_ inlim( jil _f m_hncgc_hni ^_ f[ jlijc[ ^_`_hm[ [hn_
f[ chckoc^[^ ko_ m_ ]ig_nc[ [f _rjofm[lfim ^_ mom bia[l_m j[l[ _hnl_a[l mo
jlijci n_llcnilci [ oh ho_pi [gi+

CŠg_t Bl_cl_ ^_ =h^l[^_( m_ ]ihn_hnŠ ]ih g[hn_h_l [g_h[t[^im [
fim chmoll_]nim( [][mi ^_ []o_l^i ]ih mom d_`_m( gc‡hnl[m ko_ _f g[lko_m
^_ R[c^_fclcim l_]c\c[ f[m `o_lt[m ko_ b[\c[ j_^c^i j[l[ mod_n[l [ fim
`SPSZRSa2ji]i m_ bc]c_lih _mj_l[l( c jlihni `o_lih p_h]_^il_m ^_| fim
ch`_fc]_m ch^cim( ko_ bo\c_lih ^_ [\[h^ih[l mo j[nlc[ j[l[ cl [ `oh^[l
ho_p[m [f^_[m _h _f n_llcnilci _mj[‰if( j_li ko_ _h l_[fc^[^ `o_lih _hpc[*
^im jil _f ]ih^_ ^_ f[ >i\[^_f[ [ [og_hn[l f[m ji\f[]cih_m jilnoao_m[m+

?ihmog[^i _f m[]lc`c]ci( c johno[fg_hn_ ]ogjfc^[m f[m chmnlo]]cih_m
_h ko_ m_ il^_h[\[ [ R[f ^_fclcim b[]_l omi ^_ f[+ `o_lt[( ff_a[^i _f ][mi(
j[l[ p_lc`c][l f[ _hnl_a[ ^_ fim mc_n_ jo_\fim oloao[sim( _rcdcŠ _mn_ ko_ _f
]igcm[lci jilnoao_m ]ogjfc_l[ jil mo j[ln_ _f ^_\_l ^_ b[]_l p_hcl f[m
`[gcfc[m jilnoao_m[m ko_ b[\c[h ^_ ji\f[l f[m [f^_[m [\[h^ih[^[m( j[l[
jli]_^_l fo_ai [ f[ _hnl_a[ c l_]c\i ^_ f[ ]ifihc[ ^_f O[]l[g_hni( ko_ _l[
f[ *]igj_hm[]cih ^_ fim n_llcnilcim s[ ]_^c^im+

Pi^[m f[m chmn[h]c[m c fim l_ko_lcgc_hnim `o_lih ch‹ncf_m7 fim [hncaoim
ji\f[^il_mb[\c[h c^i [ `oh^[l ho_p[m [f^_[m _h _f U[]oc( c fim ko_ b[\c[h

nff&+Cndxj[f^c*N_mjo_mn[( j+.-$4+
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^_ l__gjf[t[lfim hi ff_a[\[h8 [mc ko_( j[l[ hi j_l^_l g[m nc_gji ch‹ncf*
g_hn_( _rcdcŠ R[f^_fclcim ko_ m_ jli]_^c_l[ [ f[ _hnl_a[ ^_ f[ ]ifihc[8 j_li
hi \c_h b_]b[ _mn[ domn[ ^_g[h^[( _f ]igcm[lci jilnoao_m j[lncŠ jl_]cjc8+
n[^[g_hn_ j[l[ Nci F[h_cli( ko_^[h^i chn_llogjc^im ^_ b_]bi fim nl[\[dim
^_ f[ ^_g[l][]cih+

Ah n[hni ko_ _h _mn[ j[ln_ ^_ fim ^igchcim _mj[‰if_m m_ nl[\[\[ oh[
fo]b[ ^_ l_]f[g[]cih_m c ^_ jlin_mn[m _mn‡lcf_m( ]osi ‹hc]i l_mofn[^i _l[
f[ ]ihmnlo]]cih ^_ ho_p[m `iln[f_t[m _h fim n_llcnilcim l_n_hc^im ]ihnl[
ni^i ^_l_]bi( p_[gim fi ko_ j[m[\[ _h f[ j[ln_ ^_f =g[tŠh[m( i\d_ni
jlch]cj[f ^_ _mn_ nl[\[di+

L[l[ `cd[l _mn[ j[ln_ ^_ f[ fch_[ ^cpcmilc[( hig\lŠ _f gih[l][ _mj[‰if
oh[ ]igcmcih ]igjo_mn[ ^_f d_`_ ^_ _m]o[^l[ ^ih Fim‡ ^_ Enollc[a[( _f
]ilih_f ^ih Aod_hci =fp[l[^i c fim ][jcn[h_m ^ih =hnihci ^_ Qllonc[ c
^ih Fim‡ Oif[hi+ Enollc[a[ n_hc[ _f g[h^i ^_ f[ _rj_^c]cih( c mo `[fn[
^_\c[ m_l mojfc^[ jil fim inlim ]igcm[lcim( _h _f Šl^_h ch^c][^i _h _mn_
hig\l[gc_hni+ P[h ^_]c^c^i _l[ _f _gj_‰i ^_f N_c _h ko_ _f nl[n[^i
molnc_l[ _f _`_]ni ^_ ]ih]focl f[m ^cmjon[m ko_ ^c[lc[g_hn_ m_ mom]cn[*
\[h _hnl_ f[m ^im]Šln_m( ko_ il^_h[ [ ni^[m f[m [onilc^[^_m x!m‹\^cnim ko_
]ogjf[h ni^i fi ko_ ^cmjiha[ _f d_`_ ^_ f[ _rj_^c]cih( _d_]on_h ni^i fi ko_
jc^[ c jlijiha[( c ]ogjf[h ni^i fi ko_ i`l_t][( ^_f gcmgi gi^i ko_ _f
N_c ^[l† johno[f ]ogjfcgc_hni [ f[m l_]igj_hm[m c g_l]_^_m ko_ inilao_
_f l_`_lc^i ]igcm[lci+ 33

Him ]igcm†lcim _mj[‰if_m t[lj[lih ^_ ?†^ct _f .2 ^_ `_\l_li ^_ .421(
c ff_a[lih [ f[m \i][m ^_f Klchi]i [ `ch_m ^_ dofci ^_f hfcmgi [‰i+/0

Am `†]cf ^_ _rjfc][l f[ ^_n_h]cih ^_ f[ j[lnc^[ ^_g[l][^il[ ko_
^clcdc[ Enollc[a[( _h pcmn[ ^_ fim go]bim jl_j[l[ncpim ch^cmj_hm[\f_m j[l[
oh[ f[la[ _r]olmcih jil n_llcnilcim ^_mc_lnim( _h fim ]o[f_m b[\c[h ^_ ][l_*
]_l ^_ ni^[ ]f[m_ ^_ l_]olmim( [ ^ih^_ ^_\c[h ]ih^o]cl b[mn[ fim pcp_l_m
h_]_m[lcim j[l[ f[ mo\mcmn_h]c[ ^_ g[m ^_ kochc_hn[m j_lmih[m( j[l[ fi ]o[f
n_hc[h ko_ _gj_t[l jil `oh^[l jo_\fim _m][fih[^im j[l[ b[]_l _h _ffim fim
^_jŠmcnim ch^cmj_hm[\f_m+

Lil _mi f[ _rj_^c]cih ff_a[^[ [ g_^c[^im ^_ .421 [ f[ ][jcn[hc[
d_h_l[f ^_ R_h_to_f[( hi [llc\Š mchi _h .423 [ fim fcgcn_m ^_ f[ Co[s[h[(
_h ^ih^_ ^_\c[ b[]_l mo ]o[ln_f d_h_l[f( j[l[ ^_ [ffc ^clcdclm_[f !?ihal_mi
^_ Ncih_ali(! c ^_ []o_l^i ]ih fim ]igcmcih[^im jilnoao_m_m ^[l jlch]cjci
[ f[ `cd[]cih ^_ f[ `lihn_l[ _h [ko_ff[ j[ln_ ^_ f[ fch_[+

=f ff_a[l [f johni _h ^ih^_ _rcmn_ f[ ]co^[^ ^_ O[h B_lh[h^i ^_ =n[*|
\[ji( dota[lih ch^cmj_hm[\f_ f[ `oh^[]cih ^_ [ko_f jo_\fi 3+ ! ]igi ko_

33 N_[f ?‡^of[ ^_ .1 ^_ ^c]c_g\l_ ^_ .$420+
3$4 Oif[hi ?ihmn[h]ci+ Dcmnilc[ ^_f >l[mcf( n+>>&j+ .-5+
35 Jin[ ^_ ^ih Aod_hci =fp[l[^i( m_aoh^i ]igcmfflci( [f Rcl_c Oifcm+ ./ ^_ dohci ^_

.$426+ =onŠal[`i+
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! _l[ ^_ mog[ cgjiln[h]c[( [mˆ j[l[ _m][f[ ^_ f[ al[h j_l_alch[]cih ]igi
! j[l[ ][d[ ^_ fim pˆp_l_m ko_ ^_\_h ]ih^o$]clm_ ^_ _mn_ N_shi8 s j[l[ fi
! mo]_mcpi jo_^_ m_l gos ‹ncf † p[lcim `ch_m ^_f m_lpc]ci ^_f N_s(g ]osi
! `ch m_ b[h ]ihal_a[^i _h ]ch]i jo_\fim f[m inl[m j[l]c[fc^[^_m ^_ ch^cim
! \†l\[lim( ]osim jo_\fim _gjc_t[h ^_f l[o^[f ^_ fim I[sjol_m( ch]fos_h
! † O[h B_lh[h^i( mcao_h jil _f ][‰i ?[mckoc[l_( s [][\[h _h _f Nci
! J_ali b†]c[ mom ][\_]_l[m+!

?ich]c^cŠ f[ ff_a[^[ ^_ f[ _rj_^c]cih [ f[ _g\i][^ol[ ^_f Co[pc[l_
]ih f[ ]lo^[ ao_ll[ ko_ m_ b[]c[h fim ao[cjoh[\cm c fim g[h[ncpcn[him(
^clcdc^im fim jlcg_lim jil ?[m_l‹( c fim m_aoh^im jil _f l_hig\l[^i ?o]oc(
ko_ [n[][\[ fim _mn[\f_]cgc_hnim ]lcmnc[him ^_ =nol_m#+5 _h ]os[ ^_`_hm[
m_ [lg[\[ f[ nlc\o ao[cjoh[\ˆ( [ohko_ mo d_`_ y_ jli]f[g[\[ ch^_j_h*
^c_hn_ ^_ ohim c inlim+ HialŠ _f chd_hc_li*d_Šal[`i ^ih Fim‡ Oif[hi ][j*
n[lm_ f[ \o_h[ pifohn[^ ^_ ?[m_l‹( c hi mifi b[]_l ko_ ^_mcmnc_l[ ^_ mom
ao_ll[m c ^_ mom jlis_]nim ^_ ch^_j_h^_h]c[( mchi ko_! ][g\c[l[ f[ ]ilih[
^_ l_c jil _f \[mnih ^_ [f][f^_ ^_ f[ ho_p[ ji\f[]cih ^_ O[h B_lh[h^i
^_ =n[\[ji+! 3+

Oif[g_hn_ ^_n_hc[ [ fim ]igcm[lcim j[l[ []ig_n_l f[ _rjfil[]cih ^_
[ko_ffim ^_mc_lnim( f[ h_]_mc^[^ ^_ ^_d[l j_l`_]n[g_hn_ [m*_aol[^imfim l_]ol*
mim ch^cmj_hm[\f_m c f[ pc[ j[l[ ko_ jo^c_l[h m_l ]ih^o]c^im+ P_hc[h f[m
[onilct[]cih_m h_]_m[lc[m j[l[ j_^clfim ni^im [ f[m ?[d[m N_[f_m g[m chg_*
^c[n[m( j_li f_m _l[h jl_]cmim _h n[f ]o[hnˆ[( ko_ _l[ ^c`ˆ]cf( _ cgjimc\f_
[faoh[m p_]_m(jlijil]cih[lf_m fim ko_ j_^c[h( hi i\mn[hn_ _f \o_h ^_m_i ^_
f[m [onilc^[^_m c f[m Šl^_h_m ^_ f[ ]iln_+ =mˆ( mo]_^cŠ ko_ _h .425 m_ ^clcdcŠ
^ih Fim‡ ^_ Enollc[a[ [f I[lko_m ^_ O_fp[ =f_al_( Ci\_lh[^il h?[jcn[h
d_h_l[f ^_ Mocni( g[hc`_mn†h^if_ n_h_l hinc]c[ ^_ ko_ b[\c[ l_gcnc^i [ f[m
?[d[m ^_ O[hn[`‡" 1-(--- [ ]o_hn[ ^_ fim /--(--- ko_ f_ n_hc[ j_^c^im(
_h ][fc^[^ ^_ ^]` OZe`O(. [al_a[7 4$!Bci † f[m jlipc^_h]c[m ^_ R+ A+ f[
! mo\mcmn_h]c[ ^_ _mn[ ]igcmcih ^_ fcgcn_m ]ih ]l_]c^i h‹g_li ^_ mo\[fn_l*
! him( s ]ih ch^cmj_hm[\f_ h_]_mc^[^ ^_ oh[ _rj_^c]cih ^_ 2-- big\l_m
! _h nl_chn[ s g[m _g\[l][]cih_m ^_ \o_h jiln_+ =‰[^[ R+ A+ _f ^cf[n[^i
! pc[d_ ^_ ^im g_m_m jil ^_mji\f[^i ^_m^_ _f ‹fncgi jo_\fi ^_ Klchi]i
! b[mn[ _f jlcg_li ^_ Nci J_ali( ]ih inlim m_g_d[hn_m j_li g[m f[laim
! ko_ n_h^l[h jlch]cjci ^_m^_ _mn_( s ]ihi]_l† R+ A+ f[ ch^cmj_hm[\f_
!h_]_mc^[^ ^_ go]bim ][o^[f_m! . ]ih]fos_ [mˆ7 !Moc_li ko_
! R+ A+ hi cahil_ _f _gj_‰i ^_ ho_mnl[ ]iln_ _h ko_ hi j[^_t][ f[ ]igc*
! mcih ^_ fcgcn_m7 [f P_hc_hn_ ]ilih_f ^ih I[n_i Co[f m_ f_ b[ ^_jo_mni
! ^_f ai\c_lhi ^_ ?og[h†( jil hi b[\_l [orcfc[^i † f[ ]igcmcih( ]igi

36 >[l[fn+ Dcmnilc[ [hncao[ ^_ R_h_th_b j+ /3/+
4- Jin[ ^_ ^ih F+̂ _ Enoc$lc[a[ [ff$E`Qf$c Q_OF_ O_fp[ =f_al_( `_]b[^[ _h ?[\lon[ _f .5 ^_

`_\l_li ^_ .425+ =o nŠal[`i+
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! ^_\c[8 s [f P_hc_hn_ ]ilih_f ^ih Bl[h]cm]i N[h]f[l_m g[h^[ O+ I+ ko_
! m_ f_ ]ih`c_l[ oh \o_h _gjf_i( ko_ b[ j_^c^i _h ?fF+l†][m(jil b[\_lg_
%$ [mcmnc^i \c_h [f nc_gji ko_ j[m‡ jil f[ cmf[ Plchc^[^( ^ih^_ m_ b[ff[\[
!^_ Ci\_lh[^il+ =f m_‰il Nc_[l^im( Ci\_lh[^il ^_ ?[l†][m( m_ f_ b[+
! [jli\[^i _f mi]illi ^_ i]b_hn[ gcf j_mim ko_ g_ ^cŠ mch Šl^_h ^_ f[ ]iln_+!

Rc_h^i Enollc[a[ ko_ m_ j[m[\[ _f nc_gji _h ^_mj[]b[l ]igohc][]ci*
h_m c [ao[l^[l l_mjo_mn[m n[l^ˆ[m jil.- ^cf[n[^i ^_f pc[d_( l_mifpcŠ _hpc[l
[ mo m_aoh^i [ ko_ m_ _hn_h^c_l[ ]ih _f Rcl_c ^_f Jo_pi N_chi+ ?ih n[f
`ch( ^ih Aod_hci ^_ =fp[l[^i m_ ^clcdcŠ [ O[hn[`‡ _h g[lti ^_ .426( nl[*
s_h^i f[m ]l_^_h]c[f_m ko_ f_ ^[\[ mo d_`_( _h f[m ]o[f_m ^_mjo_m ^_ mojfc*
][l [f Rcl_c _f jlihni c `[pil[\f_ ^_mj[]bi ^_f ]igcm[lci j[h ko_ jo_^[
l_al_m[l mch ^_gil[( f_ ^c]_7 !Ahnl_n[hni( j[mi si † O[h B_lh[h^i ^_
!=n[\[ji( ^_d[h^i jlipc^_h]c[^i ]o[hni b[ i]ollc^i j[l[ ^c`_l_hn_f$f
! j[ln_m( s j[l[ ?og[h†( ^_ ^ih^_ ^_\_ p_hcl n[g\c_h † O[h B_lh[h^i
! mo Ci\_lh[^il( ^ih Fim‡ @caod[( ]o[lni ]igcm[lci ^_ fˆgcn_m( s dohnim
! ]ih _f n_l]_l ]igcm[lci( ^ih Fim‡ Oif[hi( ko_ m_ g[hnc_h_ _h [ko_ff[
! `oh^[]cih( m[f^l_gim j[l[ Nci J_ali † f[ po_fn[ ^_ ^ih Aoa_hci ^‡
! =fp[l[^i( †dohn[lhim ]ih fim ]igcm[lcim jilnoao_m_m( ]o|[h^i ff_ao_h(
! † `ch ^_ ^[l jlch]cjci † f[ al[h^_ i\l[ ^_ f[ fˆh_[ ^cpcmilc[+! 4.

@ih Aod_hci ^_ =fp[l[^i ff_aŠ [ O[hn[`‡ _h 2 ^_ dohci ^_ [ko_f
gcmgi [‰i( _ chg_^c[n[g_hn_ jomi jil i\l[ _f i\d_ni ^_ mo ]igcmcih(
mifc]cn[h^i ^_f Rcl_c %^ih Fim‡ Oifcm Bif]b ^_ ?[l^ih[& ]o[hn[m jlipc*
^_‰]c[m dotaŠ []_ln[^[m( c ]o[hnim l_]olmim ]l_sŠ h_]_m[lcim+ = ni^i
fi ko_ mifc]cnŠ []]_^cŠ _f Rcl_c ^c]n[h^i _h ][fc^[^ ^_ old_hn_m ni^[m
f[m g_^c^[m ko_ m_ j_^c[h( c _hnl_a[h^i fim ][o^9nf_m h_]_m[lcim( b[mn[+
^ih^_ f[ mcno[]cih ^_ f[m N_[f_m ?[d[m fi j_lgcnc[h+ @_ _mn_ gi^i(T[+
j_^cg_hni ^_f ]igcm[lci( [jli\Š f[ `oh^[]cih ^_ fim jo_\fim ^_ N_[f
?ilih[ c ?co^[^ N_[f( Tfim jlip_sŠ ^_ [f][f^_m8$w _h][laŠ [ fim d_mocn[m
f[m gcmcih_m ^_f =n[\[ji( c il^_hŠ [ fim ^_f \[di Klchi]i c I_n[ ko_ jo*
mc_l[h [ ^cmjimc]cih ^_ fim ]igcm[lcim 1-- ch^cim ]ih mom l_mj_]ncp[m
_g\†l][]cih_m8 ! il^_hŠ f[ _hnl_a[ ^_ 6/(--- j_mim 41 c al[pŠ f[m ][d[m ^i
O[hn[`‡ ]ih 1-(--- g[m [ho[fg_hn_ gc‡hnl[m ^ol†l[h fim nl[\[dim ^_73
]igcmcih( (+ [j[ln_ ^_ inl[m go]b[m jlipc^_h]c[m ko_ [ohko_ jo^c_l[h
]ihmc^_l[lm_ m_]oh^[lc[m( ]ihnlc\oc[h [ `[]cfcn[l fim nl[\[dim ^_ f[ _rj_^cw
]cih+ >[mn_ ^_]cl( ko_ _f ]igcm[lci h[^[ mifc]cnŠ ko_ hi f_ `o_l[ ]ih]_w
^c^i chg_^c[n[g_hn_( c n[h m[ncm`_]bi ^_\cŠ ko_^[l ^_ mo gcmcih ko_37

4. Jin[ [on3al[`[ ^_ 0 ^_ g[lti ^_ +/ZW1(

$4/ Jin[ ^_ =fp[l[^i ^_ $4^_ dohci .426+ =on3al[`[+
$40 Jin[ ^_ =fp[l[^i ^_ ./ ^_ dohci+ =onŠal[`[+

$41 @cfcd_h]c[ ^_ _hnl_a[( ^_ /4 ^_ dooci c /0 ^_ i]no\l_+

$42 N_mifo]cih_m ^_ // ^_ hipc_g\l_ c ./ ^_ ^c]c_g\l_+
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^_mj_^clm_ ^_f Rcl_c f_ ^c]_ _hnl_ inl[m ]im[m7 !O_lc[ g_hao[ ^_f ][l†]n_l
ko_ f[ \ih^[^ ^_f N_c g_ b[ ^cmj_hm[^i( mc hi jo\fc][l[ _h ni^i nc_gji
jil _m]lcni c ^_ j[f[\l[( _m R+ A+ [ koc_h f[ l_[f _rj_^c]cih ^_\_l† mom
‹ncf_m jlial_mim+!
+ Amnim b_]bim jih_h ^_ g[hc`c_mni( [ hi ^_d[l ^o^[( _f ^_]c^c^i _g*
j_‰i ^_ fim ai\_lh[hn_m _h ]i[^sop[l [f \o_h ‡rcni ^_ f[ _rj_^c]cih( _h
]ogjfcgc_hni ^_ f[m Šl^_h_m j_l_hnilc[m ko_ m_ f_m b[\c[h ]igohc][^i+

=fp[l[^i m_ jomi _h g[7l]b[ [ g_^c[^im ^_ _h_li ^_ .43-+ @_ wmn[
‡ji][ _h [^_f[hn_ hi b_gim _h]ihnl[^i ^[nim ko_ him j_lgcn[h h[ll[l f[
g[l]b[ ^_ fim ]igcmcih[^im _h f[ ]ihncho[]cih ^_ mom nl[\[dim+ =hn_m( jil
_f ]ihnl[lci( fim ko_ him mogchcmnl[h ^im ^i]og_hnim cgjiln[hn_m mih
]ihnl[^c]nilcim7 _f m_‰il I[^lc^( _h _f fogchimi ch`ilg_ ko_ jl_m_hnŠ [f
O_h[^i mi\l_ _f nl[n[^i ko_ m_ [domnŠ _h .520 _hnl_ fim jf_hcjin_h]c[lcim
^_ Jo_p[ Cl[h[^[ c >l[mcf( b[\f[h^i ^_ f[m ]igcmcih_m ko_ ^_\c[h _d_8++
]on[l _f j[]ni ^_ .42-( ^c]_7 + $+$ ++ !fim gc_g\lim ^_ f[ m_]]cih ko_ ^_\c[
! ^_g[l][l f[m `lihn_l[m ^_ f[ Jo_p[ Cl[h[^[( \] ZZSUO`]\ O `Sc\W`aS3c
!fim ]igcm[lcim _mj[‰if_m( m_‰il_m Enollc[a[ c Oif[hi( ^_mjo_m ^_ b[\_l
! l_]illc^i _f =fni Klchi]i cj[ln_ ^_f =n[\[ji m_ m_j[l[lih _h .43/( jil
! b[\_l mc^i ^cmo_fn[ f[ ]igcmcih! ! +++++ c _h _f ^c]]cih[lci nijial†`c]i(
bcmnŠlc]i c ^_m]lcjncpi ko_ jo\fc]Š ^ih Hil_hti ^[ Ocfp[ =l[od[( _h]ihnl[*
gim _mn[m j[f[\l[m7 !_h _h_li ^_ .426 ff_aŠ [ f[ ][jcn[f ^_f Nci J_ali f[
!j[lnc^[ _mj[‰if[( ]igjo_mn[ ^_f jlcg_l jf_hcjin_h]c[lci ^ih Fim‡ ^_
! .nollc[a[( ^_f m_aoh^i ^ih Aod_hci =fp[l[^i( c ^_f n_l]_li ^ih Fim‡
! Oif[hi( ^_ nl_m g[n_g†nc]im( ]o[nli chd_hc_lim( nl_m ^c\od[hn_m( oh chm*
! nlog_lcncmn[( oh n_hc_hn_( ^im [f`‡l_]_m( ]o[nli m[ld_hnimT]c_h mif^[^im+
! =j‡h[m m_ b[\c[h m[fo^[^i f[m j[lnc^[m ]o[h^i ff_aŠ [f ]igcm[lci jilno*
! ao_m _f j[ln_ ^_ b[ff[lm_ momncnoc^i n[hni _h f[ ]igcmcih ^_ ^_g[l][]cih
! ]igi _h _f ai\c_lhi ^_f Amn[^i( _h pclno^ ^_ fi ]o[f m_ l_ncl[lih [g\im
!]igcm[lcim( []igj[‰[h^i [f _mj[‰if ni^[ mo j[lnc^[+! 44

----- m_ p_( b[c ]ihnl[^c]]cih _hnl_ _mn[m ^im ijchcih_m+ =ohko_
_h d_h_l[f jo^c_l[ ]ihp_hclm_ _h ko_ fim \l[mcf_lim b[h _mn[^i g_dil ch`il*
g[^im ko_ himinlim _h _mn_ [mohni( ]igi ko_ jim_c[h _f n_llcnilci ko_ _l[
n_[nli ^_ _mnim mo]_mim( him [^b_lcgim [ f[ ijchcih ^_f m_‰il I[^lc^( koc_h
hi _gcncŠ _h mo ch`ilg_ hchaoh[ ko_ hi nopc_l[ _f [jisi ^_ oh ^i]og_hni
cll_]om[\f_( gc‡hnl[m ko_ ^_ fim p[lcim [onil_m ko_ b_gim ]ihmofn[^i( _f
m_‰il ^[ Ocfp[ _m _f ‹hc]i ko_ b[\f[ ^_ ko_ fim ]igcm[lcim ff_a[lih [
l_ohclm_+ Lil inl[ j[ln_( _h]ihnl[gim `f[al[hn_ ]ihnl[^c]]cih _hnl_ fi ko_
_f ]cn[^i [onil [m_p_l[( c f[ hin[ ko_ _f ]igcm[lci Enollc[a[ j[mŠ [f Rcl_c
_h 0RS [O`h] RS.426( [f ^_mj[]b[l _h ]igcmcih [ mo m_aoh^i( ko_ s[

43 Eh`ilg_ ^_f m_ffil I[^lc^( j+ 0+
44 @i]og_hnim(j+ 55+
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b_gim ]ijc[^i( c _h f[ ]o[f ^c]_ ko_ [ao[l^[ mo l_al_mi j[l[ !cl [ doh*
n[lm_ ]ih fim ]igcm[lcim jilnoao_m_m(QcO\R] ZZSUcS\&[ `ch ^_ ^[l jlch*
]cjci [ f[ al[h^_ i\l[ ^_ f[ fch_[ ^cpcmilc[+! I[f ji^c[h( jo_m( b[\_lm_
l_ohc^i _h _h_li( ]o[h^i _h g[lti [j‡h[m mw [hoh]c[ _f pcpi chn_l_m
^_ ko_ [ko_ff[ l_ohcih m_ _`_]n‹_+

Amni hi i\mn[hn_ him b[ ff[g[^i f[ [n_h]cih f[ ]ich]c^_g^[ ^_ ko_ _f(
]igcm[lci jilnoao_m l_]c\c_l[ mo ^_mncno]cih jl_]cm[g_hn_ _h _f gig_hni
_h ko_ m_ l_ohc[ i c\[ [ l_ohclm_ ]ih _f ]igcm[lci _mj[‰if+

R_[gim [bil[ fi ko_ b[]c[h fim jilnoao_m_m j[l[ ff_p[l [ ][\i fi
j[]n[^i+ !@ih O_\[mnc[h Fim‡ ^_ ?[lp[fbi( g[m n[l^_ g[lko_m ^_ Lig*
! \[f( hig\lŠ † mo b_lg[hi Bl[h]cm]i F+ ^_ I_h^it[ Doln[^i( ?[jcn[h
!a_h_l[f ^_ I[l[‰ih s L[l† s ]igcm[lci jlch]cj[f ]ih jf_him ji^_l_m
! j[l[ _mn[\f_]_l f[ fˆh_[ ^_ ^_g[l][]cih+! Hf_a[^i [f L[l† m_ jomc_lih
_h do_ai ni^[ ]f[m_ ^_ ch`fo_h]c[m j[l[ jimn_la[l _f ]ogjfcgc_hni ^_ mo
jlch]cj[f _h][lai( c ko_ f[ fˆh_[ ^cpcmilc[ ko_^[l[ _h jlis_]ni+

L_li ‡f hi n_hc[ ko_ [`lihn[l c p_h]_l fim ch]ihp_hc_hn_m ko_ ^c[lc[*
g_hn_ moj_l[\[h Enollc[a[ c Oif[hi+ Af pc[d_ b[mn[ _f lci J_ali _l[ j[l[
fim jilnoao_m_m oh[ _rj_^c]cih ]igi ]o[fkoc_l[ inl[ ^_ f[m ko_ [hn_lcil*
g_hn_ b[\c[h l_[fct[^i( c fim jo_\fim omolj[^im [f ^igchci _mj[‰if _l[h
inlim n[hnim johnim ^_ _m][f[+ Ji [mˆ j[l[ Enollc[a[ koc_h n_hc[ ko_ p_h]_l
n[f_m i\mn†]ofim( ko_ ]o[h^i [‰im g[m n[l^_ l_]illc[ [ko_ff[m l_dcih_m _f
>[lih ^_ Dog\if^n( b[\f[h^i ^_ f[m ^c`c]ofn[^_m p_h]c^[m( ^c]_7 !Af
!_mjˆlcno _gjl_h^_^il ko_ n[h _gch_hn_g_hn_ b[\c[ ^cmnchaoc^i [ fim
! ][mn_ff[him _h nc_gji ^_f ^_m]o\lcgc_hni ^_ f[ =g‡lc][( [j[l_]cŠ ^_
!ho_pi jil [faoh nc_gji _h g_^ci ^_f mcafi TRwEE(]o[h^i _f N_c ^ih
! B_lh[h^i RE kocmi ]ihi]_l fim p_l^[^_lim fˆgcn_m ^_ mom p[mn[m ji*
! m_mcih_m+!44 \cm

Lo^i( jo_m( I_h^it[ jl_j[l[lm_ `†]cfg_hn_ j[l[ f[ _rj_^c]cih _h
.422( j_li ]igi h_]_mcn[\[ ff_p[l hog_lim[ _m]ifn[( m_ ]ihmogŠ _hnŠh*
]_m ohi ^_ _mim [n_hn[^im ko_ [ `o_lt[ ^_ m_l ]igoh_m _h _f L[l† c ]ih
f[ l[t[ ch^ˆd_h[( ff[gŠ ji]i f[ [n_h]cih jil _hnŠh]_m( j_li ko_ g[m
n[l^_ f[ bcmnilc[ dotaŠ ]ih domn[ m_p_lc^[^+ ?ih _f i\d_ni ^_ ko_ f_
[]igj[‰†l[h [f Nci J_ali( ff[gŠ [ ni^im fim !ch^cim ^_f m_lpc]ci! ^_
^cp_lm[m [f^_[m( ]ihnl[pchc_h^i [ f[ f_c ko_ ‹hc][g_hn_ j_lgcnc[ ff[g[l f[
gcn[^ _h ^_n_lgch[^im ][mim j[l[ ko_ f[m [f^_[m hi ko_^†l[h ^_mc_ln[m hc
[\[h^ih[^im fim ][gjim+ ?ih]ollc_lih fim ch`_fc]_m ch^cim( j_li b[\c‡h*
^im_ l_n[l^[^i f[ g[l]b[( _h p_t ^_ ^_mj_^clfim j[l[ ko_ l_al_m†l[h
[ [n_h^_l mom ][gjim ko_ b[\c[h ko_^[^i mch ]ofncpi( fim l_j[lnc_lih
_hnl_ fim jilnoao_m_m j[l[ [jfc][lfim ]igi _m]f[pim [ f[ f[\il ^_ mom
b[]c_h^[m+4+

!.!. \cm+ Dog\if^n+ Rc[d_ [ f[m l_dcih_m _kochirc[f_m(n+g( j+ 6+
!.5 Oif[hi ?ihmn[h]ci+ Dcmnilc[ ^_ >l[mcf( nigi /(| j+ ..-+
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Lil `ch _h hipc_g\l_ ^_ .422 t[ljŠ f[ _rj_^c]cKff _h 04 _g\[l][]cih_m(
]ih^o]c_h^i [f Ci\_lh[^il c ]igcm[lci I_h^it[ Doln[^i( [ fim [mnlŠhi*
gim Icao_f =hnihci ?_sl[ c Fo[h =hd_.- Aloh].c( fim chd_hc_lim =hnihci
Fim‡ H[h^_( Fo[h F_l[l^i Clih`_fnm c Ahlcko_ =hnihci Cifo]c#+[ ff_*p[o^i
oh[ _m]ifn[ ^_ /-- mif^[^im+

Ah n[h2- ko_ ff_a[\[h fim ]igcm[lcim _mj[‰if_m( ^_n_hc^im jil fim
ch]ihp_hc_hn_m g_h]cih[^im( fim jilnoao_m_m _gjf_[lih A$f nc_gji ]ihm[*
al†h^im_ [f _mno^ci ^_ [ko_ff[m ]ig[l][m( ]os[ cgjiln[h]c[ hi m_ f_m
ji^c[ i]ofn[l Tko_ [ ni^i nl[h]_ jl_n_h^c[h b[]_l mos[m8 [mˆ `o‡ ko_ f[
^_`_hm[ ^_f jocm ff[gŠ g[m ko_ hchaoh[ inl[ g_^c^[ f[ [n_h]cih ^_f Ci*
\_lh[^il( `oh^[h^i [f _`__ni f[ `iln[f_t[ ^_ O[h Fi[koch _h Nci >f[h]i+
= f[ m[tih b[\c[ _gj_t[^i _h _f L[l† f[ fo_b[ _hnl_ _f K\cmji( ko_
ai\_lh[\[ _h [om_h]c[ ^_ I_h^it[( c fim b[]_h^[^im ko_ m_ ijihc[h [
f[ jo\fc][]cih ^_ f[ f_c ^_ fc\Cln[^ ^_ ch^ˆd_h[m+ O[\_^il _f ?igcm[lci
^_ .- ko_ j[m[\[ _h f[ ][jcn[f ^_ mo Ci\_lh[]cih( l_mifpcŠ l_al_m[l [
_ff[ chg_^c[n[g_hn_+

RifpcŠ [ l_gihn[l _f =g[tŠh[m _h _h_li ^_ .425( ]ih gincpi ^_ 73
mo\f_p[]cih ^_ fim h[nol[f_m ^_ ?og[hˆ c H[g[*f[ha[( koc_h_m ^_mjo_m ^_
b[\_l ^_mnloc^i p[lcim jo_\fim( [g[a[\[h g[l]b[l mi\l_ I[lcp† _h ]osi
[orcfci `o‡ ^_mj[]b[^i _f ?[jcn[h Icao_f ^_ O_ko_cl[+ Lil inl[ j[ln_(
n_hc[ hinc]c[ ^_ f[ [jlircg[]cih ^_ f[ j[lnc^[ ^_g[l][^il[( ko_ [ f[ m[*
tih _mn[\[ s[ _h =n[\[ji( c ^_\c[ [f gcmgi nc_gji b[]_f! f[ jo\fc][]cih
mif_gh_ ^_f ^_]l_ni ko_ _f_p[\[ _f [fni =g[tŠh[m [ f[ ][n_ailˆ[ ^_ ][jc*
n[hˆ[ ]ih _f hig\l_ ^_ O[h Fim‡ ^_ F[p[ls+

Hf_pŠ [ ][\i _f Ci\_lh[^il f[ jo\fc][]cKff ^_f ^_]l_ni( T_f ][mncai
_d_gjf[l ^_ fim chmoll_]nim+ H[ [f^_[ ^_ I[lcp† m_ ff[gŠ ^_m^_ _hnŠh]_m
>[l]_ffim( c `o‡ ^_mcah[^[ ]igi [mc_hni [^gchcmnl[ncpi ^_ f[ ][jcn[hˆ[
^_ O[h Fim‡ ^_f Nci*h_ali( c `o‡ [ffˆ _h ^ih^_( m_aoh [m_p_l[]cih ^_ Ocfp[(
m_ _h]ihnl[lih f[m ^im j[lnc^[m ^_g[l][^il[m( jo^c_h^i [j‡h[m ][g\c[l
hh m[fo^i jil b[\_l ff_a[^i _h [ko_f gig_hni _f j[ln_ ^_ ko_ _f ?igc*
m[lci jilnoao_m ko_^[\[ momncnoc^i+

J i jo_^_ h_a[lm_ ko_ _h _f nl[ti ^_ f[ fˆh_[ ^cpcmilc[ [domn[^[ _h
_f nl[n[^i ^_ .42-( nopc_lih foa[l ]cl]ohmn[h]c[m \c_h l[l[m c \c_h ch_r*
jfc][\f_m+ Af ?ih^_ ^_ f[ >i\[^_f[ jo^i l_]c\cl c l_]c\cŠ fim n_llcnilcim
ko_ m_ ]_^c[h [ f[ ]ilih[ ^_ Lilnoa[f( j_li ]o[h^i bo\i ^_ _hnl_a[l 73
]ifihc[ kn(_ b[\c[ ^_ j_ln_h_]_l [ f[ ]ilih[ ^_ ?[mncff[( nopi ko_ [om_h*
n[lm_ chijch[^[g_hn_ j[l[ Nci F [h_cli+ AEZ Ci\_lh[^il I_h^it[ 0:9"
n[^i( l_]ill_ _f I[l[‰[h( _mn[\f_]_ `iln[f_t[m _h _f Nci >f[h]i( p[lˆ[
fim hig\l_m ^_ f[m [f^_[m c _d_l__ ni^[ ]f[m_ ^_ []nim ^_ ^igchci _h _f
gcmgi n_llcnilci ko_ m_ nl[n[ ^_ ^_mfch^[l8 j_li ]o[h^i ff_a[ _f gig_hni
_h ko_ m_ ^_\_ ^[l jlch]cjci [ _mn[ ij_l[]cih( ff_a[ _f j[ln_ ^_ mo ^_mnc*
no]cih+ Amni _m l[li( ]o[h^i g‡him+
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Ji b[\c[( jo_m( koc_h_m ]ogjfc_m_h _f nl[n[^i jil j[ln_ ^_f Lil*
noa[f+ Him ]igcm[lcim _mj[‰if_m hi [^_f[hn[lih ^_ =n[\[ji( _h ^ih^_ m_
i]oj[lih _h cgjofm[l f[m+ ho_p[m ji\f[]cih_m( b[mn[ ko_ f_m ff_aŠ f[
hinc]c[ ^_f nl[n[^i ^_ [hof[]cih ^_ ./ ^_ `_\l_li ^_ .43. c ]ihmcaoc_hn_
][^o]c^[^ ^_ mo ]igcmcihi

?ih _`_]ni( _f Lilnoa[f ko_ b[\c[ [ain[^i ni^[ ]f[m_+ ^_ _m`o_ltim
j[l[ ko_ _f nl[n[^i ^_ .42- hi m_ ff_p[l[ [ ][\i( c [ll_j_hnc^i ^_ f[ ]_mcih
^_ f[ ]ifihc[ ^_f O[]l[g_hni jil _f _kocp[f_hn_ ko_ n_hc[ l_]c\c^i _hnl_
fim lcim E\c[ls c L[l[ao[s( [jlip_]bŠ f[m ]cl]ohmn[h]c[m _h ko_ m_ b[ff[\[
f[ ]iln_ ^_ I[^lc^( [ johni ^_ ^_]f[l[l f[ ao_ll[ [ f[ Cl[h >l_n[‰[ j[l[
[ll[h][lf_ _f ]ihm_hncgc_hni ch^cmEf_hm[\f_ j[l[ f[ [hof[]cih ^_f nl[n[^i
^_ .42-+ (+

?l__gim ]ihp_hc_hn_ chm_ln[l ˆhn_al[g_hn_ _mn_ ^i]og_hni+ @c]_ [mˆ7
5- ! Ah _fffig\l_ ^_ f[ O[hnˆmcg[ Plchc^[^+
Him m_l_hˆmcgim l_s_m ^_ Amj[‰[ c Lilnoa[f pc_h^i jil oh[ m_lc_ ^_

mo]_mcp[m _rj_lc_h]c[m ko_ _h f[ _d_]o]cih ^_f nl[n[^i ^_ fˆgcn_m ^_ =mc[
c =g‡lc][( ]_f_\l[^i _hnl_ f[m ^im ]ilih[m( `clg[^i _h I[^lc^ [ .0 ^_
_h_li ^_ .42-( c l[nc`c][^i _h _f g_m ^_ `_\l_li ^_f gcmgi [‰i( m_ b[h
b[ff[^i n[f_m c n[h al[p_m ^c`c]ofn[^_m( ko_ mi\l_ hi b[\_l mc^i ]ihi]c^[m
[f nc_gji ko_ m_ _mncjofŠ( hi mifi hi m_ b[h ji^c^i moj_l[l ^_m^_ _hnŠh*
]_m b[mn[ [bil[ [ ][om[ ^_ ko_ mc_h^i _h ohim j[cm_m n[h ^cmn[hn_m c ji]i
]ihi]c^im ^_ f[m ^im ]Šln_m( _l[ ch^cmj_hm[\f_ ^_j_h^c_m_h ^_ fim ch`ilg_m
^_ fim go]bim _gjf_[^im ^_ oh[ c inl[ j[ln_ [ _mn_ `ch( ]os[ ]ihnl[lc_^[^
hoh][ b[ ji^c^i l_^o]clm_ [ ]ih]il^c[( mchi ko_ b[h b_]bi ]ihi]_l ko_
_f l_`_lc^i nl[n[^i ^_ fˆgcn_m( _mncjof[^i momn[h]c[f c jimcncp[g_hn_ j[l[
_mn[\f_]_l oh[ j_l`_]n[ [lgihˆ[ _hnl_ f[m ^im ]ilih[m( c oh[ ch[fn_l[\f_
ohcih _hnl_ mom p[m[ffim( jil _f ]ihnl[lci ^_m^_ _f [‰i ^_ .42/ b[ ^[^i
c ^[lc[ _h fi `onoli go]bim c goc `l_]o_hn_m gincpim ^_ ]ihnlip_lmc[mT
]ihn_mn[]cih_m ijo_mn[m [ n[h fi[\f_m `ch_m7 mi\l_ _mn_ ]f[li ]ihi]cgc_hni(

+ fim ^im m_l_hˆmcgim l_s_m( ^_ gonoi []o_l^i( c jl_`clc_h^i [ ni^im c ]o[*
f_mkoc_l[ inlim chn_l_m_m _f ^_ b[]_l ]_m[l c l_gip_l b[mn[ f[ g[m l_gin[
i][mcih ko_ jo_^[ [fn_l[l( hi mifi f[ gono[ [lgihˆ[ c \o_h[ ]ill_mjih*
^_h]c[ ko_ _rcd_h fim pˆh]ofim ^_ mo ˆhncg[ [gcmn[^ c _mnl_]bim j[l_hn_m*

+ ]im( mchi n[g\c_h f[ ]ihm_lp[]cih ^_ f[ g[m [gˆa[\f_ ohcih _hnl_ mom
l_mj_]ncpim p[m[ffim8 ^_mjo_m ^_ b[\_l jl_]_^c^i mi\l_ _mn[ cgjiln[hn_
g[n_lc[ go]b[m Tgoc m‡lc[m ]ih`_l_h]c[m(T̂_ b[\_lm_ _r[gch[^i ]ih f[
g[sil ]cl]ohmj_]]cih ni^i fi [ _ff[ j_ln_h_]c_hn_( [onilct[lih ]ih fim
jf_him ji^_l_m h_]_m[lcim( [ m[\_l7 Oo I[d_mn[^ ?[nŠfc][ [f m_‰il@KJ

NE?=N@K S =HH( ][\[ff_li ]ig_h^[^il ^_ L_‰[* Qm_h^[ _h f[ Kl^_h ^[

$46 O]bi_ff+ Pgcn‡m ^_ jhcr+ Pigi .({ j+ 1--+ O_b[_?_l+ Dcmnicl_ ^_ Lilnffa[f ( j+ 31/+
GC ?[fpi+ ?if_]_cih ^_ nl[n[^im+ 015+
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O[hnc[ai( P_hc_hn_*d_h_l[f ^_ mom l_[f_m _d‡l]cnim( ^_ mo ]ihm_di ^_ Amn[^i(
mo jlcg_l O_]l_n[lci ^_ Amn[^i c ^_f ^_mj[]bi( O_]l_n[lci chn_lchi ^_f ^_
f[ ao_ll[ c mo Ooj_lchn_h^_hn_ d_h_l[f ^_ ]ill_im c jimn[m ^_ ^_hnli c `o_l[
^_ Amj[‰[( c Oo I[d_mn[^ Bc^_fˆmcg[ [f m_‰il @KJFim€ @A OEHR=LA*
O=JD=(̂ _ mo ]ihm_di( mo Ag\[d[^il c Lf_hcjin_h]c[lci _h _mn[ ]iln_ ^_
I[^lc^7 fiw ]o[f_m ^_mjo_m ^_ _rbc\c^[m c j_lgon[^[m l_]ˆjli][g_hn_
mom jf_hcjin_h]c[m( \c_h chmnloc^im ^_ f[m p_l^[^_l[m chn_h]cih_m ^_ fim
^im m_l_hˆmcgim l_s_m mom [gim( c mcaoc_h^i mom l_[f_m Šl^_h_m( ]ih]il*
^[lih c ]ih]fos_lih ^_ ohc`ilg_ []o_l^i fim [lnˆ]ofim mcahc_hn_m7

!=ln+ .+- Af mi\l_^c]bi nl[n[^i ^_ fˆgcn_m ^_ =mc[T=g‡lc][ _hnl_
f[m ^im ]ilih[m( `clg[^i _h I[^lc^ _h .0 ^_ _h_li ^_ .42-( ]ih ni^im fim
inlim nl[n[^im i ]ihp_h]cih_m ko_ _h ]ihm_]o_h]c[ ^_ ‡f m_ `o_lih ]_f_*
\l[h^i j[l[ [ll_af[l f[m chmnlo]]cih_m ^_+ fim l_mj_]ncpim ]igcm[lcim ko_
b[mn[ [bil[ m_ b[h _gjf_[^i _h f[m ^_g[l][]cih_m ^_ fim l_`_lc^im fˆgcn_m(
c ni^i fi []il^[^i _h pclno^ ^_ _ff[m( m_ ^[h c ko_^[h _h `o_lt[ ^_f jl_*
m_hn_ jil ][h]_f[^im( ][m[^im c [hof[^im ]igi mc hoh][ bo\c_m_h _rcmnc^i
hc bo\c_m_h mc^i _d_]on[^im8 c ni^[m f[m ]im[m j_ln_h_]c_hn_m [ fim fˆgcn_m
^_ =g‡lc][ 8=mc[ m_ l_mncnos_h [ fim n‡lgchim ^_ fim nl[n[^im( j[]nim c
]ihp_h]cih_m ko_ b[\c[h mc^i ]_f_\l[^im _hnl_ f[m ^im ]ilih[m ]ihnl[n[hn_m
†hn_m ^_f l_`_lc^i [‰i ^_ .42-8 ^_ `ilg[ ko_ mifi _mnim nl[n[^im( j[]nim c
]ihp_h]cih_m ]_f_\l[^im †hn_m ^_f [‰i ^_ .42- ko_^[h ^_ [koˆ [^_f[hn_
_h mo `o_lt[Tpcail+

!=ln+ /+{ Ho_ai ko_ _mn_ nl[n[^i `o_l_ l[nc`c][^i( b[l[h fim gcmgim
m_l_hˆmcgim l_s_m _rj_^cl ]ijc[m ^_ ‡f [on‡hnc][m [ ni^im mom l_mj_]ncpim
]igcm[lcim c ai\_lh[^il_m _h fim fˆgcn_m ^_ fim ^igchcim ^_ =g‡lc][(
^_]f[l†h^if_m jil ][h]_f[^i( ][m[^i c [hof[^i _f l_`_lc^i nl[n[^i ^_ fˆgcn_m
mcah[^i _h .0 ^_ _h_li ^_ .42-( ]ih ni^[m f[m ]ihp_h]cih_m ko_ ^_ ‡f c[+
‡f m_ mcaoc_lih8 il^_h†h^if_m ko_( ^[h^i jil hof[m c b[]c_h^i ]_m[l ni^[m
f[m ij_l[]cih_m c []nim l_mj_]ncpim [ mo _d_]o]cih( [\[n[h fim gihog_hnim
_lcdc^iw _h ]ihm_]o_h]c[ ^_ _ff[ c _p[]o_h chg_^c[n[g_hn_ fim n_ll_him
i]oj[^im [ mo [\lcai( i ]ih jl_n_rni ^_f l_`_lc^i nl[n[^i8 ^_gifc_h^i
f[m b[\cn[]cih_m( ][m[m i `iln[f_t[m ko_ _h ]ihmc^_l[]cih [ ‡f m_ bo\c_l_h
b_]bi i f_p[hn[^i jil oh[ c inl[ j[ln_8 c ^_]f[l†h^if_m ko_ ^_m^_ _f gcm*
gi ^c[ ^_ f[ l[nc`c][]ci$h ^_f jl_m_hn_ nl[n[^i _h [^_f[hn_ mifi f_m ko_^[l[h
mclpc_h^i ^_ l_af[m j[l[ ^clcdclm_ fim inlim nl[n[^im( j[]nim c ]ihp_h]cih_m
_mncjof[^im _hnl_ f[m ^im ]ilih[m †hn_m ^_f [‰i ^_ .42-( jilko_ ni^imT
ni^[m m_ b[ff[h chmn[ol[^im c l_mncnoc^im [ mo jlcgcncp[ c ^_\c^[ `o_lt[(
]igi mc _f l_`_lc^i nl[n[^i ^_ .0 ^_ _h_li ^_ .42- ]ih fim ^_g[m kw_ ^_
‡f m_ mcaoc_lih( hoh][ bo\c_m_h _rcmnc^i8 c _mn[m Šl^_h_m m_ _hnl_a[l[h jil
^ojfc][^im ^_ oh[ [ inl[ ]iln_ j[l[ mo ^cl_]]cih c g[m jlihni ]ogjfcgc_hni+

!=ln+ 0+{ Af jl_m_hn_ nl[n[^i c fi ko_ _h ‡f m_ b[ff[ j[]n[^i c ]ihnl[*
n[^i m_l† ‡f_ j_lj_no[ `o_lt[ c pcail _hnl_ fim ^im l_`_lc^im m_l_hˆmcgim
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l_s_m( ni^im mom mo]_mil_m c _hnl_ f[m ^im ]ilih[m8 c m_ [jli\[l†( ]ih`clg[l†
c l[nc`c][l† jil Oom I[d_mn[^_m( ][hd_†h^im_ f[m l_mj_]ncp[m l[nc`c][]cih_m
_h _f n‡lgchi ^_ oh g_m( ]ihn[^i ^_m^_ f[ ^[n[ ^_ _mn_( i †hn_m mc jimc*
\f_ `o_m_+

! Ah `_ ^_ .- ]o[f( c _h pclno^ ^_ f[m Šl^_h_m c jf_him ji^_l_m ko_ him
fim mi\l_^c]bim jf_hcjin_h]c[lcim l_]c\cgim ^_ fim l_`_lc^im m_l_hcmcgim
l_s_m ho_mnlim [gim( mcah[gim _f jl_m_hn_ nl[n[^i( c f_ m_ff[gim ]ih _f
m_ffi ^_ ho_mnl[m [lg[m( _h _f L[l^i( [ ./ ^_ `_\l_li ^_ .43f+

@KJ NE?=N@K K =HH*F im€ @A OEH R= LAO=J D=+!

=mc( jo_m( _f nl[n[^i ko_ m_ _mj_l[\[ ko_ jih^lc[ `ch [ f[ ^cf[n[^[
^cmjon[( hi mifi b[\c[ mc^i ch‹ncf( mchi ko_ b[\c[ jli^o]c^i jol[ j‡l^c^[
[f gih[l][ _mj[‰if+ Ahnl_ f[m p[lc[m ijchcih_m ^_ fim bcmnilc[^il_m [ _mn_
l_mj_]ni( _m]id_gim f[ ^_f ko_ jn$l hchaoh gincpi jo^c_l[ ]l__lm_ j[l]c[f+
! Amn_ nl[n[^i %_f ^_ .42-& ^c]_ Oif[hi ?ihmn[h]c[(5. _l[ goc `[pil[\f_
! [ Lilnoa[f( ko_ [^koclc[ g[m ^_ /-- f_ao[m ^_ oh n_llcnilci `‡lncf+ H[
!j‡l^c^[ ^_ f[ ]ifihc[ ^_f O[]l[g_hni( ko_ _l[ cgjimc\f_ ]ihm_lp[l( c ko_
! m_lpc[ j[l[ `[]cfcn[l _f ]ihnl[\[h^i ]ih >o_him =cl_m( `o‡ f[ ‹hc][ p_h*
!n[d[ ko_ m[][lih ^_ ‡f fim _mj[‰if_m+! Ah ][g\ci fim jilnoao_m_m b[\c[h
[og_hn[^i mom jim_mcih_m( ko_ m_aoh _f ]ihp_hci ^_ [hof[]cih b[\lc[h
^_ ^_pifp_l( c ko_ _h _f ]olmi ^_ _mn[ g_gilc[ p_l_gim ]Šgi ^_pifpc_lih+

=hof[^i _f nl[n[^i ^_ .42-( f[m ^im ]Šln_m ]ihpc_h_h _h ko_ m_ ]ihmc*
^_l_ ]igi mc hi m_ F7o\c_l[ _m]lcni( il^_h[h ko_ m_ l_mncnos[h ni^[m f[m
]im[m c n_llcnilcim [f _mn[^i _h ko_ m_ b[ff[\[h †hn_m ^_f nl[n[^i( c hi l_]i*
hi]_h pcd_hn_m j[l[ _f ^_mfch^_ ^_ mom l_mj_]ncpim ^igchcim mchi fim nl[n[*
^im( j[]nim c ]ihp_h]cih_m [hn_lcil_m7 [mc( jo_m( _h .43. n_h_gim f[
]o_mncih _r[]n[g_hn_ fi gcmgi ko_ ^im mcafim †hn_m7 hi b[c g[m l_af[ hc
g[m ]ihp_h]cih i\fca[nilc[ ko_ _f nl[n[^i ^_ Pil^_mcff[m+ L_li Lilnoa[f b[
a[h[^i chg_hm[g_hn_7 mom jim_mcih_m ^_f =g[tŠh[m( ko_ _hnŠh]_m [j‡h[m
]igjl_h^c[h f[ ^_m_g\i][^ol[ ^_f al[h lci( m_ _rnc_h^_h b[mn[ _f U[pgc
c[\l[t[h f[ bis[ ^_f Nci J_ali7 _m ]c_lni ko_ j[l[ i]oj[l [ko_ffim n_llc*
nilcim m_ b[ pcif[^i _f ^_l_]bi8 j_li _ffim jim__h ^_ b_]bi( [laog_hni ]ih
_f ]o[f nlij_t[l_gim go]b[m p_]_m _h _f ]olmi ^_ _mn_ _m]lcni+

ER+

Qh[ p_t [hof[^i _f nl[n[^i( hi l_mn[\[ b[]_l mchi ^[l ]ogjfcgc_hni
johno[f [ .- ko_ m_ ^cmjihc[ _h _f j[]ni ^_ [hof[]cih( ^_pifpc_h^i fim
n_llcnilcim l_n_hc^im c ^[h^i jil hi b_]bi ni^i fi []no[^i+

H[ ]iln_ ^_ I[^lc^ _d_]on[h^i ^_\c^[g_hn_ fi ^cmjo_mni _h _f
[lnc]ofi /+{( l_gcncŠ mch j‡l^c^[ ^_ nc_gji [ fim ]igcm[lcim c ai\_lh[^il_m
f[m ]ijc[m [on‡hnc][m ^_ f[ ]ihp_h]cih ^_ .. ^_ `_\l_li8 n[h johno[fg_hn_(

5. Dcmnilc[ ^i >l[mcf( nigi X&j+ 66 c .--+
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ko_ hi b[\c_h^i mc^i l[nc`c][^[ mchi _h g[lti( _h dofci f[m l_]c\cŠ _f
ai\_lh[^il ^_ >o_him =cl_m( ff_p[^[m _rjl_m[g_hn_ jil _f \[d_f ^_ [pcmi
O[h V_hih+ L_li hi jli]_^cŠ ^_f gcmgi gi^i f[ ]iln_ ^_ Hcm\i[( jo_m
ko_ m_aoh ^_]c[ _f ]ih^_ ^_ f[ >i\[^_f[8 [i hi ff_a[lih [ mo ji^_l f[m
l_`_lc^[m []n[m mchi _h _o_li ^_ .43/( ]ih^o]c^[m jil f[ `fin[ ko_ t[ljŠ ^_
Hcm\i[ _h hipc_g\l_( ^_ mo_ln_ ko_ f[ l_gcmcih ko_ ^_\cŠ m_l chg_^c[n[
m_ l_n[l^Š mch gincpi ^ol[hn_ i]bi g_m_m+

J i _l[ h_]_m[lci _f ‹fncgi nl[n[^i j[l[ ko_ fim ai\_lh[^il_m l_]f[*
g†l[h fim n_llcnilcim i]oj[^im c jlin_mn†l[h ]ionl[ f[ omolj[]cih+ @_m^_
go]bi nc_gji †hn_m ^ih L_^li ^_ ?_\[ffim b[\c[ l_]f[g[^i ni^i fi
ko_ Lilnoa[f jim_c[ _h pclno^ ^_f j[]ni ^_ .42-8 j_li _f Ci\_lh[^il ^_
Nci ?[h_cli( mch jih_l _hnŠh]_m _h ^o^[ ko_ [ko_ff[m nc_ll[m j_ln_h_]c_l[h
[f gih[l][ _mj[‰if( l_mogc[ mom ]ihn_mn[]cih_m _h f[ h_]_mc^[^ ^_ [ao[l*
^[l Šl^_h_m ^_ mo ai\c_lhi+[+

?_m[\[( jo_m( _mn_ jl_n_rni ^cf[nilci( ^_m^_ _f gig_hni _h ko_ _h _f
ho_pi nl[n[^i m_ il^_h[\[ f[ chg_^c[n[ _p[]o[]cih ^_ fim n_ll_him i]o*
j[^im8 ]ih n[f gincpi ?_\[ffim l_hipŠ mo l_]f[g[]cih _h n‡lgchim
j_l_hnilcim( j_li hi i\nopi mchi oh[ l_mjo_mn[ _p[mcp[( ko_ ]ihmcmnc[ _h
mifc]cn[l Šl^_h_m ^_ f[ ]iln_( jo_m s[ m_ jihc[ _h ^o^[ f[ jlijc_^[^ ^_
[ko_ffim j[cm_m+ Amn[ ]ihn_mn[]cih _r[mj_lŠ [f ai\_lh[^il ?_\[ffim( koc_h
l_mif pcŠ jih_l joh ni oh[ p_t jil ni^[m [ f[ f[la[ ^cm]omcih+

@_ f[ hin[ ko_ ]ih n[f i\d_ni l_gcncŠ [f d_`_ jilnoao_m( _mnl[]n[gim
fim mcaoc_hn_m []†jcn_m7[$ !Oc R+ A( jli]_^c_h^i ]ih mch]_lc^[^( bo\c_m_
! g[hc`_mn[^i † f[ l_]ihp_h]cih ko_ f_ bc]_ g[m b[ ^_ [‰i s g_^ci( f[m
! ^o^[m ko_ [bil[ mom]cn[( _mnopc_l[h go]bi nc_gji b† ^_mp[h_]c^[m8
! j_li ]igi fi ko_ R+ A+ chn_hn[\[ hi _l[ ko_ m_ jomc_m_ _h ]f[li f[
! p_l^[^( mchi fial[l( ]ih _f \_h_`c]ci ^_f nc_gji( ko_ hoh][ m_ p_lc`c][m_
! f[ l_mncno]cih ^_ fi omolj[^i( b[ l_hip[^i j[l[ [bil[ _mn_ [l\cnlci( ko_
$$![ohko_ m_ jl[]nc][m_( ]igi _f _`_]ni hi `o_m_ `[pil[\f_ † f[m c^_[m ^_
! R+ A+m_lc[ hi mifi ^cf[nilci( mchi ch`lo]noimi( m_aoh fi b[ gimnl[^i f[
!_rj_lc_h]c[ _h fim l_]olmim ko_ ^ol[hn_ f[ _d_]o]cih ^_f nl[n[^i ^_
!fˆgcn_m m_ bc]c_lih jil R+ A+ s_f ]igcm[lci ^_ Amj[‰[8 jo_m mch_g*
! \[lai ^_ f[m ^_]cmcih_m ko_ pchc_lih( mom]cnŠ R+ A+ mc_gjl_ ho_p[m
! ^o^[m s ^c`c]ofn[^_m j[l[ hi ff_a[l d[g[m † f[ ]ih]fomcih ^_ _hnl_a[l f[
!]ifihc[( [ohko_ [h^opi gos mifˆ]cni %[^_g[ m ^_ _hlcko_]_l † fim
!jilnoao_m_m ]ih f[m ][hnc^[^_m _rbil\cn[hn_m ^_ a[h[^im ko_( ]igi
! koc_h _hnl[ [f m[]i _h j[cm _h_gcai( _rnl[d_lih ]ih chm[]c[\f_ ]i^c]c[
! ^_ fim ^igchcim ^_f N_s& _h i]oj[l ]ih _f jl_n_rni ^_f Pl[n[^i fim

5/ Jin[ ^_f ]ih^_ ^_ f[$>i\[^_f[ [f ai\_lh[^il ^_ >o_him =cl_m( ^ih L+ ^_ ?_\[ffim(
^_ /6 ^_ _h_li ^_ .43/( +

50 E^+ c^+ ^_.2 ^_ g[si T./ ^_ dofci ^_.43.+

51 Jin[ ^_ ?_\[ffim [f ]ih^_ ^_ f[ >i\[^_f[( ^_ .2 ^_ dofci ^_ .43/+
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! n_ll_him ^_ Amj[‰[ ko_ hi ^_\c[ jim__l b[mn[ ko_ m_ _`_]no[m_h f[m
! gono[m _hnl_a[m ^_ _ffim( s ^_ [ko_ff[ jf[t[( ko_ _l[ fi _mncjof[^i+! ++++
! ?ih f[m l_j_nc^[m l_]ihp_h]cih_m s jlin_mn[m ko_ _h _f ^cm]olmi ^_ g[m
! ^_ [‰i s g_^ci n_hai b_]b[m ch`lo]noim[g_hn_ † R+ A+ b_ jl[]nc][^i
! ni^im fim g_^cim ko_ ^c]n[h f[ ol\[hc^[^( s _f g[m mch]_li ^_m_i ^_
! _pcn[l f[m j_lhc]cim[m ]ihm_]o_h]c[m ^_ oh ligjcgc_hni+ + + ++ Pwhc_h^i
! R+ A( ]igi nc_h_( oh ]o_lji ]ihmc^_l[\f_ ^_ nlij[m gos chn_lh[^i _h
! fim ^igchcim ^_ Amj[‰[( mch ko_l_lf_ l_ncl[l jil g[m chmn[h]c[m ko_ m_
! f_ b[h b_]bi( jl_n_h^_ hi 5-.- ]ihm_lp[l ]ih f[ `o_lt[ [ko_ffim j[cm_m
! ^_ O+ I( mchi n[g\c_h fial[l ]ih _mn[ jlijil]cih [^koclcl mi\l_ _ffim
!g[sil_m p_hn[d[m s_rn_hmcih † `[pil ^_ Lilnoa[f( l_]ihi]c‡h^im_ g[m
! ]f[l[g_hn_ _mn_ ^_mcahci ^_ R+ A+ _h fim _rnl[il^ch[lcim jl_j[l[ncpim ^_
! ao_ll[ ko_ ^_ g[m ^_ ^im [‰im † _mn[ j[ln_ hi ]_m[ ^_ b[]_l jil g[l s
! nc_ll[+! +++++ !U mc_h^i _mn_ jli]_^_l ^_ R+ A( ]igi m_ p_( oh[ ^_]f[*
! l[^[ [al_mcih( _m ]ihmn[hn_ ko_ hi jo_^i( mch `[fn[l al[p_g_hn_ † f[m
! i\fca[]cih_m ^_ gc _gjf_i( ^_d[l ^_ p[f_lg_ ^_ f[m [lg[m ko_ _f N_s m_
! b[ ^cah[^i `c[lg_ j[l[ mimn_h_l mom N_[f_m ^_l_]bim _h _mn[ Llipch]c[7
! fi ko_ _d_]oni( 5-.- ]ih _mn_ `ch( jlin_mn[h^i † R+ A+ ko_ jo_m g_ jih_
! _h _mn[ jl_]cmcih( m_l† l_mjihm[\f_ ^_ ni^im fim j_ldoc]cim ko_ ^_ _ff[ m_
! mcaoc_l_h+!

Ic‡hnl[m m_ jl_j[l[\[ ?_\[ffim j[l[ b[]_l _`_]ncp[ mo ^_]f[l[nilc[ ^_
ao_ll[( fim ai\_lh[^il_m ^_ I[sh[m s ^_ Co[s[h[( n_hc[h ko_ fcgcn[lm_
[ b[]_l jlin_mn[m( _mn‡lcf_m ^_m^_ _f gig_hni _h ko_ hi n_hc[h [lg[m j[l[
[jis[lf[m+

Ahnl_ n[hni _h f[ g_nlŠjifc n_hc[h foa[l m_lcim _ cgjiln[hn_m []ihn_*
]cgc_hnim+ N_hip[^i _h .2 ^_ [aimni ^_ .43. _f j[]ni ^_ `[gcfc[ _hnl_ fim
mi\_l[him l_ch[hn_m _h Bl[h]c[ c _h Amj[‰[( [ohko_ g[hn_hc^i _h m_]l_ni(
?†lfim EEE ]l_sŠ ko_ _l[ ff_a[^[ f[ ijilnohc^[^ ^_ chn_lp_hcl ]ih mom `o_l*
t[m _h f[ ao_ll[ ko_ c\[ s[ j[l[ ]ch]i [‰im ko_ m_ b[]c[h f[ Bl[h]c[ c f[ Cl[h
>l_n[‰[( hi i\mn[hn_ ko_ f[ chn_lp_h]cih ff_a[\[ jl_]cm[g_hn_ _h gig_h*
nim _h ko_ m_ ^cm]onc[ oh jlis_]ni ^_ nl[n[^i jl_fcgch†l ^_ j[t _hnl_ fim ^im
\_fcd_l[hn_m+ Af gchcmnli chaf‡m jc^cŠ oh[ _rjfc][]cih ][n_aŠlc][ c n_lgc*
h[hn_ [f ai\c_lhi _mj[‰if []_l][ ^_ fim jl_j[l[ncpim \‡fc]im ko_ b[]c[ c ^_
fim logil_m ko_ _gj_t[\[h [ ]cl]of[l ^_ oh[ [fc[ht[ _hnl_ f[m ^im l[g[m
^_ >il\ih+ = f[m ]ihn_mn[]cih_m [g\cao[m ko_ m_ ^c_lih [f jlch]cjci( mo]_*
^cŠ \c_h jlihni f[ n_lgch[hn_ ^_]f[l[nilc[ b_]b[ _h HŠh^l_m jil _f Ag\[*
d[^il _mj[‰if( _h 3 ^_ ^c]c_g\l_ %.43.& _h f[ ]o[f l_]ihi]_ f[ [fc[ht[ ^_
fim >[l\ih_m( c hinc`c][ ko_ [j_f[l† [ f[m [lg[m j[l[ b[]_lm_ domnc]c[ _h
f[m l_]f[g[]cih_m ko_ b[\c[ jl_m_hn[^i [f ai\c_lhi \lcn†hc]i+

Li]i m_ bcti _mj_l[l f[ ]ihn_mn[]cih( jo_m _f / ^_ _h_li ^_ .43/
jo\fc]Š _f mi\_l[hi ^_ Ehaf[n_ll[ f[ ^_]f[l[nilc[ ^_ ao_ll[ [f ^_ Amj[‰[+
Him Ag\[d[^il_m `l[h]_m c _mj[‰if _h Hcm\i[ bc]c_lih ch[o^cnim _m`o_ltim
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j[l[ ]igjlig_n_l _h f[ [fc†ht[ [f l_c ^_ Lilnoa[f8 b[mn[ ko_ ^_m_mj_l[h*
t[^im ^_ ]ihm_aoclfi( f_ `cd[lih n‡lgchi ^_ ]o[nli ^c[mj[l[ i\n_h_l
l_mjo_mn[ j_l_hnilc[( l_mjo_mn[ ko_ n[gji]i m_ bcti _mj_l[l( jo_m ko_
†hn_m ^_f jf[ti _mncjof[^i _f gih[l][ jilnoao_m jo\fc]Š f[ ao_ll[ %.5 ^_
g[si& ]ihnl[ Amj[‰[ c Bl[h]c[+

H[ ao_ll[ m_ _rn_h^cŠ [ f[ =g‡lc][+ Ah f[ Llipch]c[ ^_ >o_him =cl_m(
^ih^_ n[hni fim _mj[‰if_m ]igi fim jilnoao_m_m n_hc[ h `o_lt[m( m_ fc\l[lih
\[n[ff[m8 _h _f =g[tŠh[m( ^ih^_ fim jilnoao_m_m n_hc[h mif^[^im c f[m
_mj[‰if_m gcmcih_lim( hi _l[ jimc\f_ f[ fo]b[( c fim jlcg_lim a[h[lih
n_ll_hi c `oh^[lih `iln[f_t[m _h fi ko_ a[h[\[h+

P[h fo_ai ]igi _f Ci\_lh[^il ?_\[ffim nopi hinc]c[ ^_ fim []ihn_+7
]cgc_hnim ko_ b_gim g_h]cih[^i( []ncpŠ mom jl_j[l[ncpim( c jl‡pc[ f[
^_]f[l[nilc[ ^_ ao_ll[( m_ jl_m_hnŠ [f `l_hn_ ^_ f[ ]ifihc[ ^_f O[]l[g_hni
chncg[h^i f[ l_h^c]cih+ ?ih]foc^im ni^im fim jl_j[l[ncpim c `ilg[fct[^i _f
mcnci( ^_m^_ _f ^c[ 3 ^_ i]no\l_ m_ ^cŠ jlch]cjci [f \ig\[l^_i+ Him mcnc[^im
[ao[l^[\[h l_`o_ltim ko_ _f Rcl_c hi ji^c[ ^_d[l ^_ _hpc[lf_m( c ko_ ff_a[+++8
lih _h _`_]ni( j_li b[\c_h^i ]ihm_aoc^i ?_\[ffim ijih_lm_ [f ^_m_g\[l]i
c l_]b[t[l [ fim ko_ fi chn_hn[\[h( c ^_mnloc^[ f[ _m]o[^l[ jil _f ch]_h^ci
^_ f[ `l[a[n[! @]`R CZWdS&!f[ jf[t[ ][jcnofŠ _f /- ^_ i]no\l_ +••

Och j‡l^c^[ ^_ nc_gji g[l]bŠ mi\l_ fim `o_ln_m ko_ fim jilnoao_m_m
b[\c[h ]ihmnloc^i _h ^c`_l_hn_m ‡ji][m ]ih gincpi ^_f nl[n[^i ^_ .42-( c
mo]_mcp[g_hn_ nigŠ fim ^_ O[hn[ P_l_m[( O[h Icao_f c O[h Ciht[fi(T
ji]i ^_mjo_m f[ pcff[ c jo_lni ^_f lci Cl[h^_ ^_ O[h L_^li+ O_ jl_j[l[\[
j[l[ g[l]b[l [ l_m][n[l fim n_ll_him omolj[^im ^_m^_ Rc[gih c lci L[l^i
b[mn[ _f lci U[]oc( j_li `o‡ ^_n_hc^i _h mo _rj_^c]cih jil f[ hinc]c[ ^_
f[ ]_f_\l[]cih ^_ f[ j[t _h Aolij[+

I[m mc f[m [lg[m _mj[‰if[m i\n_hc[h _mnim nlcoh`im _h f[ j[ln_ g_lc*
^cih[f ^_ mom ^igchcim( hi mo]_^c[ fi gcmgi _h _f =g[tŠh[m c _h _f Nci
J_ali( _h ^ih^_( `[fnim ^_ `o_lt[m j[l[ l_mcmncl( n_hc[h ko_ [\[h^ih[l mom7
_mn[\f_]cgc_hnim c _f jo_\fi ^_ I[l[pcn[him( ^_ ^ih^_ fim _rjofm[\[ _f
?ilih_f I[ho_f ^_ Oiot[ Bcfao_cl[m _hpc[^i ]ih hog_lim[ _m]ifn[ jil
_f Ci\_lh[^il ^_ L[l†( ^ih I[ho_f >_lh[l^i ^_ I_ffi c ?[mnli+ Bo‡
_hnŠh]_m ko_ fim jilnoao_m_m j[l[ [m_aol[l mom ]ihkocmn[m `oh^[lih _h
[ko_f n_ll_hi( i]oj[^i ^ol[hn_ f[ ao_ll[( f[m `iln[f_t[m ^_ O[h C[\lc_f c
^_ I[l[pcn[him+

H[m h_ai]c[]cih_m ^_ j[t chc]c[^[m _h Bihn[ch_\f_[o ^_m^_ _f 0 ^_ hi*
pc_g\l_ ^_ .43/ hi pchc_lih [ ko_^[l ]ih]foc^[m b[mn[ _ffK ^_ `_\l_li ^_
.430( _h ]os[ `_]b[ m_ `clgŠ _f nl[n[^i ^_ L[lcm ko_ jomi n‡lgchi [ f[
f[la[ ao_ll[ _h ko_ f[m jin_h]c[m h_ai]c[^il[m _mn[\[h _gj_‰[^[m ^_
[faohim [‰im [nl[mi

53 Oif[hi ?ihmn[h]ci+ Dcmnilc[ ^i >l[mcf+ Pigi FE( j+ ./2+
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R_[gim f[m _mncjof[]cih_m ko_ m_ l_`c_l_h [ f[m jim_mcih_m [g_lc][h[m(
jo_m ko_ f[m inl[m mih ]igjf_n[g_hn_ _rnl[‰[m [ _mn_ nl[\[di+ @c]_h [mˆ7

!=ln+ .+- D[\l† oh[ j[t ]lcmnc[h[( ohcp_lm[f s j_lj_no[( [mˆ jil g[l
! ]igi jil nc_ll[( s m_ l_mn[\f_]_l† oh[ mch]_l[ s ]ihmn[hn_ [gcmn[^ _hnl_
!Oom I[d_mn[^_m ?[nŠfc][( ?lcmnc[hˆmcg[( >lcn†hc][ s Bc^_fˆmcg[( s _hnl_
! mom b_l_^_lim s mo]_mil_m( l_chim( _mn[^im( jlipch]c[m( j[cm_m( m‹\^cnim s
! p[m[ffim( ^_ ]o[fkoc_l ][fc^[^ s ]ih^c]cih ko_ m_[h( mch _r]_j]cih ^_
! foa[l_m hc ^_ j_lmih[m7 ^_ mo_ln_ ko_ f[m [fn[m j[ln_m ]ihnl[n[hn_m jih*
!^l[h f[ g[sil [n_h]cih _h g[hn_h_l _hnl_ mˆ s mom ^c]bim Amn[^im s
! m‹\^cnim _mn[ l_]cjli][ [gcmn[^ s ]ill_mjih^_h]c[( mch j_lgcncl ^_ [koˆ
! _h [^_f[hn_ ko_ hc ^_ oh[ hc inl[ j[ln_ m_ ]ig_n[ a‡h_li [faohi ^_
! bimncfc^[^_m jil g[l Š jil nc_ll[( jil ]o[fkoc_l ][om[ Š ]ih ]o[fkoc_l
! jl_n_rni ko_ m_[8 s m_ _pcn[l† ]oc^[^im[g_hn_ ni^i fi ko_ jo_^[ [fn_*
! l[l _h fi $R_hc^_li f[ ohcih `_fctg_hn_ l_mn[\f_]c^[8 [jfc]†h^im_( [f ]ih*
! nl[lci( † jli]ol[lm_ gono[g_hn_ _h ni^[m i][mcih_m ni^i ]o[hni jo_^[
! ]ihnlc\ocl † mo afilc[( chn_l_m_m s ]ihp_hc_h]c[m l_+]ˆjli][m( mch jl_mn[l
! [orcfci Š jlin_]]cih [faoh[( ^cl_]n[ Š ch^cl_]n[g_hn_( † fKm ko_ koc*
!mc_l_h ][om[l [faoh j_ldoc]ci † ]o[fkoc_l[ ^_ f[m ^c]b[m [fn[m j[ln_m
!]ihnl[n[hn_m+ D[\l† n[g\c_h oh ifpc^i a_h_l[f ^_ ni^i [ko_ffi ko_ m_
!bo\c_l_ b_]bi Š ]ig_nc^i( s[ m_[ †hn_mŠ ^_mjo_m ^_f jlch]cjci ^_ f[
! ao_ll[ ko_ [][\[ ^_ n_lgch[lm_+!

?igi m_ p_( _f nl[n[^i hi m_ fcgcn[ [ fim l_mj_]ncpim n_llcnilcim _h _f
]ihnch_hn_ _olij_i( mchi ko_ m_ b[]_ _rn_hmcpi [ fim l_chim( _mn[^im( jli*
pch]c[m( j[cm_m( m‹\^cnim c p[m[ffim( mch _r]_j]cih ^_ foa[l_m hc ^_ j_lmih[m7
hi jo_^_( jo_m( b[\_l ^o^[ mi\l_ _f b_]bi ^_ ko_ f[m ]ifihc[m _mj[‰if[m
c jilnoao_m[m _h _f ]ihnch_hn_ [g_lc][hi `o_lih ]igjl_h^c^[m _h _mn_
nl[n[^i8 n[hni g[m ]o[hni ko_ _h _f [lnˆ]ofi /+- m_ l_ho_p[h c l_p[fc^[h
fim j[]nim [domn[^im _hnl_ Amj[‰[ c Lilnoa[f _h .0 ^_ `_\l_li ^_ .335(
3 ^_ `_\l_li ^_ .4.2 c ./ ^_ `_\l_li ^_ .43.( _h fim ]o[f_m m_ ]ihnc_h_h
cgjiln[hn_m _mncjof[]cih_m ko_ ^_\c[h n_h_l ]ogjfcgc_hni _h...5 ]ifi*
hc[m [g_lc][h[m+ =][mi j[l_]_l† moj_l`foi l_][f][l mi\l_ _mn_ johni(
]o[h^i f[ f_nl[ ^_f nl[n[^i _m ]ih]fos_hn_( j_li _h _f ]olmi ^_ _mn_ nl[*
\[di nlij_t[l_gim ]ih f[ [m_p_l[]cih ^_ ko_ h[^[ m_ _mncjofŠ l_mj_]ni ^_
f[m ]ifihc[m [g_lc][h[m _h f[ j[t ^_ L[lcm+

Ji mc_h^i( jo_m( ^o^imi ko_ f[m l_mj_]ncp[m jim_mcih_m _mj[‰if[m s
jilnoao_m[m `o_lih ]igjl_h^c^[m( [^_f[hn_gim _f _r†g_h ^_f nl[n[^i+

@_mjo_m ^_ _hog_l[l c ^_g[l][l fim n_llcnilcim ko_ l_]ˆjli][g_hn_
m_ ]_^_h f[m j[ln_m ]ihnl[n[hn_m( %[lnˆ]ofim 1+{ [ /-& ]ihnch‹[ [mˆ7

!=ln+ /.+ H[m nlij[m _mj[‰if[m_ `l[h]_m[m _p[]o[l[h ni^im fim
! n_llcnilcim( ][gjim( ]co^[^_m( jf[t[m s ][mncffim ^_ Oo I[d_mn[^ Bc^_fc*
! mcg[ _h Aolij[( mch l_m_lp[+ [faoh[( ko_ jo_^[h b[\_lm_ ]ihkocmn[^i
!Bil f[m [lg[m ^_ Amj[‰[ s Bl[h]c[8 s fim pifp_l[h _h _f gcmgi _mn[^i
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! _h*kh_ _mn[\[h ]o[h^i m_ bcti mo ]ihkocmn[( ]ih f[ gcmg[ [lncff_lˆ[_
!gohc]cih_m ^_ ao_ll[ ko_ _h _ffim m_ b[ff[lih8_ _h ]o[hni † f[m ]ifi*
!hc[m jilnoao_m[m _h =g‡lc][( =`lc][ Š _h f[m Eh^c[m Klc_hn[f_m( mc
! bo\c_m_ mo]_^c^i _h _ff[m [faoh[ go^[ht[( m_ pifp_l† ni^i † jih_l _h _f
! gcmgi jc‡ _h ko_ _mn[\[(_ ]ih`ilg_ † fim nl[n[^im [hn_lcil_m ko_ mo\*
! mcmnc[h _hnl_ f[m ]Šln_m ^_ Amj[‰[( Bl[h]c[_ Lilnoa[f †hn_m ^_ f[
! jl_m_hn_ ao_ll[+!

!=ln+ /0+ Pi^im fim j[cm_m_ n_llcnilcim ko_ jo_^[h b[\_l mc^i
! ]ihkocmn[^im _h ]o[fkoc_l j[ln_ ^_f goh^i jil f[m [lg[m ^_ OomI[**
!d_mn[^_m ?[nŠfc][s ?lcmnc[hˆmcg[( ]igi jil f[m ^_ Oom I[d_mn[^_m
! >lcn†hc][ _ Bc^_fˆmcg[( ko_ hi _mn[h ]igjl_h^c^im _h fim jl_m_hn_m
! [lnˆ]ofim( hc † nˆnofi ^_ ]_mcih_m(hc † nˆnofi ^_ l_mncno]cih_m( m_ pifp_l[h
! mch ^c`c]ofn[_̂ mch _rcacl ]igj_hm[]cih_m+!

! =ln+ /3+ Oom m[]l[m I[d_mn[^_m ?[nŠfc][( ?lcmnc[hˆmcg[( >lcn†hc][
! _ Bc^_fˆmcg[ jlig_n_h i\m_lp[l mch]_l[g_hn__ ^_ \o_h[ `‡ ni^im fim
! [lnˆ]ofim ]ihn_hcwim_ _mn[\f_]c^im _h _f jl_m_hn_ nl[n[^i8_ hi ]ihm_h*
! ncl[h ko_ m_ ]ihnl[p_ha[ † _ffim ^cl_]n[ hc ch^cl_]n[g_hn_ jil mom l_m*
! j_]ncpim p[m[ffim8_ f[m mi\l_^c]b[m [fn[m j[ln_m ]ihnl[n[hn_m m_ i\fca[h
! † a[l[hnclm_ a_h_l[f_ l_]ˆjli][g_hn_ ni^[m f[m _mncjof[]cih_m ^_f jl_*
! m_hn_ nl[n[^i+!

L[l_]_ ko_ _mn[m _mncjof[]cih_m mih ]ih]fos_hn_m7 _h pclno^ ^_ _ff[m
f[ ]ifihc[ ^_f O[]l[g_hni c f[ cmf[ ^_ O[h C[\lc_f ko_ jim_c[h fim jilno*
ao_m_m( c ko_ f[m [lg[m _mj[‰if[m b[\c[h i]oj[^i ^ol[hn_ f[ ao_ll[(
^_\c[h m_l l_mncnoc^[m8 _ cao[f ]im[ ^_\c[ _hn_h^_lm_ l_mj_]ni ^_ fim n_llw*
nilcim ^_f =g[tŠh[m c Nci J_ali( ko_ i]oj[^im jil fim jilnoao_m_m
^_\c[h m_l l_mncnoc^im [ f[ ]ilih[ ^_ ?[mncff[+ R_l_gim oh[ p_t g[m ]Šgi
]ogjfcŠ ][^[ oh[ ^_ f[m j[ln_m _f ^_\_l ko_ f_ cgjihc[ _f nl[n[^i8 c oh[
p_t g[m p_l_gim ]Šgi _h _mn_ f[lai fcncdci j[l_]_ ko_ _f ^_l_]bi( f[
i\m_lp[h]c[ ^_ fim j[]nim( f[ ^_g[l][]cih( ni^i fi l_f[ncpi [ =g‡lc][(
_mn[\[ ]cl]ohm]lcni j[l[ Amj[‰[ [ f[ ]i^c]c[^[ ]ifihc[ ^_f O[]l[g_hni8
_f l_mni ^_ mom jim_mcih_m _l[ i\d_ni m_]oh^[lci+

R+

+ P[h fo_ai ]igi m_ nopi hinc]c[ _h =g‡lc][ ^_ fim jl_fcgch[l_m ^_
j[t [domn[^im _h Bihn[ch_\f_[o( m_ momj_h^c_lih f[m bimncfc^[^_m _h _f Nci
Cl[h^_( ‹hc][ j[ln_ ^_ f[ ^cf[n[^[ `lihn_l[ _h ^ih^_ †g\[m ]ilih[m
n_hc[h _d‡l]cni mo`c]c_hn_ ]ih _f ]o[f b[]_l p[f_l mom ^_l_]bim+ Ah ]ihm_*
]o_h]c[( fim ][jcn[h_m ^ih Fim‡ I[fch[ T̂ih =hnihci Lchni ?[g_cli(
]ih fim ji^_l_m mo`c]c_hn_m ^_f F_h_l[f ^ih L_^li ?_\[ffimT̂_f ?ilih_f
^ih Eah[]ci Afic ^_ I[^ol_cl[( `clg[lih _h _f jo_\fi ^_ Nci Cl[h^_( _h
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3 ^_ [aimni ^_ .430( oh[ ]ihp_h]cih ko_ ff[g[lih !^_ momj_hmcih ^_
[lg[m T̂_ fcgcn_m+! +(

Li]i nc_gj6 m_ bc]c_lih _mj_l[l f[m Šl^_h_m ^c]n[^[m jil f[ ]iln_ ^_
I[^lc^ _h ]ogjfcgc_hni ^_f nl[n[^i ^_ L[lcm+ Ah _`_]ni( _h 6 ^_ dohci ^_
[ko_f gcmgi [‰i O+ I+ _rjc^cŠ _h =l[hdo_t f[ l_[f ]‡^of[ _h ko_ il^_h[ f[
_hnl_a[ ^_ f[ ]ifihc[ [f i`c]c[f ko_ O+ I+ jilnoao_m[ ^_mcah_ j[l[ l_]c*
\clf[8 s_h mo i\_^c_h]c[ ^ih L_^li ^_ ?_\[ffim jli]_^cŠ [ _hnl_a[lf[ [f
?ilih_f ^ih L_^li F im_jb Oi[l_m ^_ Bcao_cl_^i ‡ O[lg_hni n[h fo_ai
]igi _mn_ m_ jl_m_hnŠ [ l_]c\clf[ _f /4 ^_ ^c]c_g\l_ ^_ .430+•4

Ah ]o[hni [ f[m Šl^_h_m ^_ cao[f h[nol[f_t[ ko_ ^_\cŠ _rj_^cl f[
]iln_ ^_ Hcm\i[( m_ [ao[l^[lih ch‹ncfg_hn_+ Ah p[hi _f Ci\_lh[^il ^_
Co[s[h[( ^ih Fim‡ Enollc[a[( l_]f[gŠ f[ ^_pifo]cih ^_ I[l[pcn[him ^_
^ih^_ ^ih I[ho_f ^_ Oiot[ Bcfao_cl[m b[\c[ _rjofm[^i f[ ao[lhc]cih _mj[*
‰if[ c _h ^ih^_ `oh^[^i f[m `iln[f_t[m ^_f gcmgi hig\l_ c f[ ^_ O[h C[\lc_f+
H‡dim ^_ []]_^_l [ _mn[ domn[ ^_g[h^[( ko_ hi _l[ mchi ]ogjfcl _f nl[n[^i
^_ L[lcm( _f Ci\_lh[^il ^_ L[l† hi mifi m_ ^_h_a3 [ b[]_l f[ ^_pifo]cih
>chK ko_ ^_m]o\lcŠ mom jl_n_hmcih_m [ ni^i _f Nci 8J_ali( [f_a[h^i j[l[ mo
h[]cih _f nˆnofi ^_ ^_m]o\lc^il[ ^_ [ko_ff[m l_dcih_m+••

Pi^i _l[ ch‹ncf j[l[ l_]oj_l[l fim n_llcnilcim omolj[^im Tj[l[ ]ih*
n_h_l [ fim jilnoao_m_m _h mom chp[mcih_m( ni^[ p_t ko_ hi m_ n_hc[ f[
`o_lt[( ko_ _l[ f[ ‹hc][ \[ll_l[ ko_ l_]ihi]c[h+

=mˆ ko_ _h .433 i]oj[lih _f j_ko_‰i jo_\fi ^_ Et† _h f[ ^_m_g*
\i][^ol[ ^_f Lonog[si( i\fca[h^i [ l_ncl[lm_ [f ]ilni ^_mn[][g_hni
_mj[‰if ko_ _rcmnc[ [ffˆ ]igi _m]ifn[ ^_ fim gcmcih_lim( `o_lt[ mo`c]c_hn_
j[l[ jlin_d_lfim ^_ fim [n[ko_m ^_ fim ch^cim ko_ [ohko_ l_^o]c^im mifc[h
n_h_l mom p_f_c^[^_m( j_li cgjin_hn_ ]ihnl[ oh[ _rj_^c]cih omolj[^il[+

Ah [ko_f [‰i _f Ci\_lgn^il ^ih B_lh[h^i @[ ?imn[ ^_ =n[c ^_
P_cp_( il^_hŠ f[ ]ihmnlo]]cih ^_ f[ `iln[f_t[ ^_ O[h Bl[h]cm]i F[pc_l ^_
P[\[ncha[( _h _f johni ^ih^_ _f O[ld_hni g[sil @igchai Bl[h]i b[\c[
`oh^[^i _f jo_\fi ^_f gcmgi hig\l_! j[l[ mojfcl f[ chmo`c]c_h]c[ ^_ f[
pcff[ ^_ O[h Fim‡ ^_f U[p[lˆ j[l[ _f l_dcmnli ^_ f[ `lihn_l[+!

Ah _f [‰i mcaoc_hn_ hi m_ ]ihn_hn[lih ]ih _rj_^c]cih[l mi\l_ _f
=g[tŠh[m( mchi ko_ m_ chn_lh[lih jil mom [`fo_hn_m( c jl_n_h^c_lih [^_*
f[hn[lm_ b[mn[ _f J[j[ [ `oh^[l [ffˆ oh[ ]ifihc[ i `iln[f_t[+ @_ ni^i _mni
_f Ci\_lh[^il L_‰[ ^cŠ ]o_hn[ [f Rcl_c n[h fo_ai ]igi nhpi ]ihi]cgc_hni
^_ fim b_]bim+ !Him jilnoao_m_m( ^c]_( bc]c_lih oh[ _hnl[^[ gihn_
! [^_hnli _h fim ^igchcim ^_f Oo I[d_mn[ _̂ m[][lih g[m ^_ 4-- [fg[m(
! ff_p†h^ifim ]igi _m]f[pim( s [ohko_ _mni hi m_ moji chg_^c[n[g_hn_(

53 =hh[_m ^[ jlipch]c[ ^_ O+ L_^li( j_fi Rcm]ih^_ ^_ O+ H_ijif^i+ j+ .-5+
54 ?[f dO( ?if_]]cih ^_ nl[n[^im+ n+>V&j+ 051+

55 Jin[ ^_ @+ 7I[ffo_f >_lo[l^i ^_ 7I_ffi T?[mnli [ @+F+!^_ Enof$lc[a[+ /3 ^_ [aimni
^_ .430+ @i]+$

,-
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w(^AFmjo_mjil l_f[]cih ^_ oh jilnoao_m ^_m_lnil m_ nopi hinc]c[ ^_ n.mnims
!inlim ^_m[`o_lim ko_ ][^[ ^c[ ]ig_n_h( mch m_lpcl jlin_mn[m hc [oni [f+•
! aohi j[l[ ]ihn_h_lfim+! m+

Eao[f _l[ f[ ]ih^o]n[ ^_ _mnim j_fcalimim p_]chim _h f[ j[ln_ ^_f Nci
%xfl[h^_( ko_ hi ji^c[h ]ih`ilg[lm_ ]ih hi jim__l+ H[m nlij[m jilno +•
w_m[m m_ c\[h ]ih]_hnl[h^i ][on_fim[g_hn_ _h f[ mc_ll[ ^_ fim P[j_m(
wo7hx7x+a[h^i_f Nci Cl[h^_ ^_ O[h L_^li(Ti]oj[h^i oh n_llcnilci ko_
j_ln_h_]c[ [f ^igchci _mj[‰if+ P[h fo_ai ]igi _f Ci\_lh[^il ^ih Fim‡ ^_
Iifch[ nopi ]ihi]cgc_hni ^_ fi ko_ j[m[\[( m_ ^clcdcŠ [f ?ig[h^[hn_ ^_f
`xx_ln_ ^_ O[h ?[s_n[hi( jlin_mn[h^i ]ihnl[ fi ko_ m_ b[]c[+ Amn_ ]ihn_mnŠ
ch^c][h^i mcgjf_g_hn_ ko_ ^_\c[ l_]f[g[l [hn_ _f ?ig[h^[hn_ ^_ f[m
`lihn_l[m ^_f Nci L[l^i+ Dˆtifi [mˆ Iifch[( i\n_hc_h^i jil ni^[ l_mjo_mn[
oh[ hin[( _h ko_ m_ f_ nl[hkocfct[\[ mi\l_ fim n_gil_m kh_ [\lca[\[( c g[hc*
`_mn†h^if_ f[ _m]lojofimc^[^ ]ih ko_ ]ogjfclc[ f[m Šl^_h_m ^_ mo mi\_l[hi
j[l[ g[hn_h_l f[ \o_h[ [lgihˆ[( mch jl[]nc][l !f[ g_hil p_d[]cih+! ?o[nli
^ˆ[m ^_mEg_m ^_ [ko_f _h ko_ m_ ^[\[h _mn[m m_aolc^[^_m( [f [g[h_]_l ^_f
/6 ^_ g[si %.434& nig[\[h jil [m[fni f[ pcff[ ^_ O[h L_^li Tf[ >[h +•
^[ ^_f J [ln_+

H[ jlcg_l[ hinc]c[ ko_ ^_ _mnim mo]_mim m_ nopi _h I[^lc^ `o‡ f[
ko_ ]igohc]Š [ f[ ]iln_ _f Ag\[d[^il fomcn[hi ^ih =cl_m ^_ O† TI_ffi(
koc_h [f nl[mgcnclf[ g[hc`c_mn[ f[ ch^cah[]cih ko_ b[ ][om[^i [ O+ I+ B+
_f _r]_mi ]ig_nc^i jil mom nlij[m( f[ l_mifo]cih ko_ b[ ^c]n[^i il^_h[h^i
ko_ m_ ff[g_ [ Hcm\i[ [f ?ig[h^[hn_ ^ih Fim‡ ?omni^ci ^_ O† c B[lc[
j[l[ ][mnca[lfi jil mo [n_hn[^i( Tjlijihc_h^i ko_ †g\[m ]Šln_m _rjc^[h
chg_^c[n[g_hn_ f[m Šl^_h_m ^_f ][mi j[l[ ko_ !^_m[jli\[h^i fim chmofnim
! ^_f g_m ^_ g[si( m_ g[h^_h l_jih_l _h _f _mn[^i jl_]_^_hn_ ni^[m f[m
]$ ]im[m ko_ m_ bo\c_m_h chhip[^i ^_m^_ f[ ‡ji][ ^_f g_h]cih[^i mo]_mi+! ••

Af ai\c_lhi _mj[‰if ^c]nŠ f[m Šl^_h_m g_h]cih[^[m c f[m l_gcncŠ _r*
jl_m[g_hn_ _h oh \[l]i ko_ hi ff_p[\[ inli i\d_ni( _hnl_a[h^i [f Ag\[*
d[^il jilnoao_m fim ^ojfc][^im [j_lnilcim8 j_li [ j_m[l ^_ _mn[m Šl^_h_m
T̂_ f[m ko_ _m ^_ mojih_l ko_ ^_mj[]bŠ f[ ]iln_ ^_ Hcm\i[( f[m `o_lt[m
jilnoao_m[m mcaoc_lih i]oj[h^i [ko_ffim n_llcnilcim( mch ko_ b[mn[ .441
bo\c_l[ n_hc^i foa[l f[ l_mncno]cih il^_h[^[+

Af ]‹gofi ^_ [n_h]cih_m ko_ j_m[\[ _hnŠh]_m mi\l_ Amj[‰[( mo cg+•
jimc\f_ jl_m]ch^_h]c[ _h f[m ]ihnc_h^[m ^c[lc[m ^_ f[m ]Šln_m _olij_[m( f[
_rjofmcih ^_ fim d_mocn[m ^_ mom ^cf[n[^im ^igchcim( f[ ao_ll[ ^_ ch^_j_h +•
^_h]c[ ^_ Jiln_*=g‡lc][( _h `ch( mo jlijc[ al[h^_t[ b[]c[ ko_ go]bim
^_ fim ^_m[`o_lim ]ig_nc^im _h mom ]ifihc[m j[m†l[h ch[^p_lnc^im+ Hf_a[*
\[h [ I[^lc^ f[m ko_d[m Tjlin_mn[m ^_ mom Ci\_lh[^il_m( n[f p_t _h _f

56 Eh`ilg_ [onŠal[`i ^_ L_`c[+
6- Jin[ ^_ .5 ^_ m_nc_g\l_ ^_ f$4C$4+Cf$cg[f^c( j+ .5. c mcaoc_hn_m+
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gig_hni _h ko_ m_ b[ff[\[ _h n_f[ ^_ ^cm]omcih _f [orcfci [ fim ch^_j_h*
^c_hn_m ^_ Jiln_*=g‡lc][( i [faoh[ inl[ ]o_mncih ^_ [fn[ nl[m]_h^_h]c[
ko_ b[]c[ l_n[l^[l _f _hpci ^_ chmnlo]]cih_m ijilnoh[m c j_l_hnilc[m+ Af
mcmn_g[ ^_ ai\c_lhi [^ijn[^i jil f[ g[^l_ j[nlc[ _h mom ]ifihc[m hi _l[
_f g[m [j[l_hn_ j[l[ ^_`_h^_l mom ^igchcim ^_ f[m ]ihmn[hn_m omolj[]cih_m
^_ mom p_]chim+ Ic‡hnl[m ko_ f[ ko_d[ ^_f Ci\_lh[^il ^_ I[sh[m( jil
_d_gjfi( i f[ mifc]cno^ ^_ `ih^im j[l[ jl_j[l[l oh _d‡l]cni ^_ ^_`_hm[(
ff_a[\[ † g[him ^_f Rcl_c( c ‡mn_ ]ihmofn[\[ [f ?ihm_di ^_ Eh^c[m( c [f ][\i
^_f [‰i m_ l_]c\c[ oh[ ]ihn_mn[]cih [g\cao[( fim jilnoao_m_m `oh^[\[h
oh[ `iln[f_t[ _h P[\[ncha[( [^_f[hn[\[h mo \[h^_l[ b[mn[ Et† _rj_^c]ci*
h[h^i _h _f Lonog[si( c [oh jl_n_h^c[h cl [ _mn[\f_]_lm_ _h _f J[j[+

H[ fo]b[ _l[ cgjimc\f_ ^_m^_ _f gig_hni _h ko_ b[\c[ m_g_d[hn_m
nlijc_tim c `ilg[fc^[^_m ko_ ff_h[l j[l[ ijih_lm_ [ c\ O[WU] ji]i _m]lo*
jofimi+ =mˆ p_gim ko_ _h 4 ^_ g[lti ^_ .44. _f Rcl_c ^_ O[hn[`‡( ^ih
L_^li I_mc[ ^_ f[ V_l^[( ]igohc][ Šl^_h_m [f Ci\_lh[^il ^_ Co[s[h[(
^ih I[ho_f ?_hnolcih( j[l[ ko_ !]ihn_ha[ _f [llidi ^_ fim jilnoao_m_m
! ko_ m_ b[h chnli^o]c^i _h fim ^f;gchcim^_ Oo I[d_mn[^ jil fi chn_lcil
! ^_ _m[ jlipch]c[ b[mn[ f[ f[aoh[ L[lcg_( p[fc‡h^im_ j[l[ _ffi ^_ ni^im
!fim g_^cim jlijil]cih[\f_m mch _r]focl _f ^_ f[ `o_lt[(! c _f ^_]c^c^i
Ci\_lh[^il nc_h_ ko_ fcgcn[lm_ [ g[hc`_mn[l f[ cgjimc\cfc^[^ ^_ b[]_lfi(
jo_mni ko_ _f Rcl_c f_ mcahc`c][ j[l[ mo chn_fcd_h]c[ ko_ hi jo_^_ [orcfc[^i
! hc [oh ]ih ][o^[f_m(! c ]ihnch‹[ ?_hnolcih(! ko_ _m l_[fg_hn_ fi jlch*
! ]cj[f _ ko_ g[m `[fn[ g_ b[]_ j[l[ [^_f[hn[l gcm ^cmjimc]cih_m8 hi g_
! _m jimc\f_ mch _mn_ jl_]cmi [orcfci _gjl_h^_l f[ _rj_^c]cih h_]_m[lc[
!^_ oh ^_mn[][g_hni ^_ nlij[ ‡ ch^cim 7`c_f_m j[l[ i]oj[l f[ f[aoh[
! L[lcg_( s ^_`_h^_l f[ chn_lh[]cih ^_ fim _rnl[hd_lim( ko_ ]igi him ]ih*
!mc^_l[h [bil[+ † n[h f[la[ ^cmn[h]c[( ]ih oh ^_mc_lni chg_hmi ^_ jil
! g_^ci( m_ p[h _mn[\f_]c_h^i _h ‡f [ mo m[fpi+!6.

Amn[ hin[( fi gcmgi ko_ inl[m go]b[m ^_ f[ gcmg[ h[nol[f_t[( hi
i\nopi inl[ l_mifo]cih ko_ f[ Šl^_h ^_ mifc]cn[l fim l_]olmim h_]_m[lcim ^_f
Ci\_lh[^il ^_ Kog[h† i ^_f Rcl_c ^_f L_l‹( ko_ [^if_]c[h ^_ cao[f
cgjin_h]c[+ E gcŽhnl[m _mni j[m[\[ _h f[m ]ifihc[m _mj[‰if[m( fim jilno*
ao_m_m ]ogjfc[h f[m Šl^_h_m l_m_lp[^[m ^_ mo ai\c_lhi j[l[ [^_f[hn[l f[
omolj[]cih( T[\oh^[\[h _h nM^[ ]f[m_ ^_ l_]olmim+

H[ bcmnilc[ ^_ fi [][_]c^i _h f[m ]ifihc[m _mj[‰if[m fcgˆnli`_m ^_f
>l[mcf b[mn[ _f [‰i ^_ .441( hi _m mchi f[ l_j_nc]cih ^_ fi ko_ b[mn[ [koˆ
ff_p[gim h[ll[^i7 ^cmnchnim jilg_hil_m( j_li ]igjf_n[ c^_hnc^[^ _h fim
g_^cim _gjf_[^im c _h _f ^_m_hf[]_+

Ah _f g_h]cih[^i [‰i ^_ .441 ^ih Fo[h Fim‡ ^_ R‡lnct( Ci\_lh[^il

6. Jin[ o[nŠal[`[ ^_f Ci\_lh[^[l ?_hnolci@( `_]b[^[ _h Co[s[h[ _f 5- ^_ hipc_g\l_
^_ .$.$..+
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^_ >o_him =cl_m( m[\_^il ^_ ko_ fim jilnoao_m_m b[\c[h i]oj[^i ho_p[*
g_hn_ f[ mc_ll[ ^_ fim P[j_m c f[ \[h^[ g_lc^cih[f ^_ fim lcim Cl[h^_ c
U[]oˆ( _gjl_h^cŠ l_]ill_l _f n_llcnilci j[l[ ]_l]cil[l__ ^_ fi ko_ j[m[\[+
Af 2 ^_ _h_li ^_ [ko_f [‰i [f ff_a[l [f lci L_koclˆ _h]ihnlŠ `ilnc`c][^i _f
j[mi jil fim ]ihnl[lcim+ Dcti f[ chncg[]cŠh+ ^_f ][mi( _rn_h^c‡h^if[ [ fim
Ci\_lh[^il_m ^_ Rc[g[h c lci L[l^i j[l[ ko_ ^_mi]oj[m_h fim n_llcnilcim
omolj[^im( j_li hi i\nopi inl[ l_mjo_mn[ ^_f ]ig[h^[hn_ ^_f L_koclˆ ko_
oh[ ^_m][la[ ^_ `omcf_lˆ[+ Rcmni fi ko_ j[m[\[( _f Ci\]f$f.[^ilnig3 jil
[m[fni [ko_ff[ jimc]cih( c _hpcŠ m‡lc[m chncg[]cih_m [ fim omolj[^il_m( f[m
]o[f_m `o_lih ]ihmc^_l[^[m _h Hcm\i[ ]igi oh[ ^_]f[l[nilc[ ^_ ao_ll[+

Lil `ch ff_a[\[ _f fffKg_hni( h_]_m[lci s[( ^_ ko_ Amj[‰[ jomc_l[
l_g_^ci [ fi ko_ j[m[\[ _h mom ]ifihc[m+ Af g[lko_m ^_ Lig\[f( ko_ [
ni^i nl[h]_ ko_lc[ _rn_h^_l fim fˆgcn_m ^_ f[m jim_mcih_m jilnoao_m[m(
_hpc[\[ ][on_fim[g_hn_ oh[ _m]o[^l[ ]ih al[h nl_h ^_ [lncff_lˆ[ j[l[ Nci
Cl[h^_( f[ ]o[f fial[\[ ^_llin[l oh[ ^cpcmcih _mj[‰if[ c [ji^_l[lm_ ^_
p[lcim `o_ln_m +••

=f gcmgi nc_gji _h f[ bis[ ^_f =g[tŠh[m fim ^_mn[][g_hnim _mj[*
‰if_m ko_ ao[lh_]c[h fim jo_mnim gcfcn[l_m ^_ O[h Fo[h >[oncmn[( _h73
^_m_g\i][^ol[ ^_f E^og‡( c _f ^_ O[hn[ Nim[( _h f[ ^_f Q[lc][j[l†( m_
p_c[h i\fca[^im [ l_ncl[lm_ ]_^c_h^i [f g[sil h‹g_li+

Amni j[m[\[ [f jlijci nc_gji ko_ _f Ag\[d[^il jilnoao_m _h I[^lc^(
jl_m_hn[\[ [f jlcg_l O_]l_n[lci g[lko_m ^_ Clcg[f^c( oh[ f[la[ g_gilc[
_h ko_ l_]f[g[ ]ihnl[ fim ^_m[][nim ^_ fim [d_hn_m _mj[‰if_m( c goc jlch*
]cj[fg_hn_ ]ihnl[ ^ih L_^li ^_ ?_\[ffim c ]ihnl[ ^ih Fo[h Fim‡ ^_
R‡lnct( ko_( g[m [`ilnoh[^im ko_ fim inlim ai\_lh[^il_m( b[\c[h _mn[^i _h
mcno[]cih ^_ l_j_f_l [ fim fomcn[him ]ih f[ `o_lt[+

Bi b_gim ji^c^i p_l f[ g_gilc[ ^_f Ag\[d[^il ^ih Bl[h]cm]i Ehi*
]_h]c[ ^_ Oiot[ ?ionchbi( j_li m_aoh m_ ]ifcd_ ^_ f[ \c_h _f[\il[^[ l_m*
jo_mn[ ko_ f_ ^cŠ _f g[lko_m ^_ Clcg[f^c( ^_mjo_m ^_ _hog_l[l ]ihnl[ fim
ai\_lh[^il_m _mj[‰if_m fim ][laim ko_ j_m[\[h mi\l_ fim [d_hn_m ^_ mo
ai\c_lhi( g[hc`c_mn[ f[ gd_hn_ h_]_mc^[^ j[l[ †gb[m ]ilih[m ^_ ^_mfch^[l
mom ^igchcim _h =g‡lc][( c jlijih_ ko_ _mni m_ b[a[ ]ih`ilg_ [ fim nl[*
n[^im ^_ Qnl_]bn c [ f[ j[t ^_ L[lcm+ L[l[ `[]cfcn[l f[ ij_l[]cih( i`l_]_
ko_ O+ I+B+ ]_^_l† [ f[ Amj[‰[ f[m gcmcih_m ^_f Qloao[s ko_ b[\c[ l_*
n_hc^i ^_mjo_m ^_ f[ ]ihp_h]cih ^_.43. ko_ [hofŠ _f nl[n[^i ^_ fˆgcn_m
^_ .42-+

H[ l_mjo_mn[ ^_f gchcmnli _mj[‰if ^_\cŠ ^_m_ha[‰[l [f g[lko_m ^_
Lig\[f c [ mo Ag\[d[^il ^_ ko_ oh[ p_t jil ni^[m Amj[‰[ _mn[\[ l_mo_fn[
[ l_cpch^c][l mom ^_l_]bim+ @_mjo_m ^_ b[]_l f[ l_f[]cih ^_ ni^i fi:9I'

hc^i ]ih gincpi ^_ f[ ^_g[l][]cih( ^_m^_ f[m ]ih`_l_h]c[m ^_f jo_hn_ ^_

6/ H[ Bo_hn_+ .Ecmnilc[ d_h_l[f ^_ Amj[‰[+ L[ln_ 0(! ][j+ 5({ fc\+ 1+{
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?[s[ b[mn[ _f ngn[_fi _f_ .43.8 _f_mjo_m ^_ `ilgof[l ]ihnl[ fim jilnoao_*
m_m fim ][laim [ ko_ mom ^_m[`o_lim ^[\[h g†ld_h( c ^_ jli\[l ]ih ^i]o*
g_hnim ko_ f[ ]ih^o]n[ ^_ fim ai\_lh[^il_m _mj[‰if_m f‡dim ^_ m_l bimncf
ji^c[ ]ofj[lm_ ^_ ^_g[mc[^i gi^_l[^[8 l_]b[t[ f[ ^ih[]cih ko_ m_ koc_l_
b[]_l [f gih[l][ ^_f n_llcnilci ko_ f_ j_ln_h_]_ Thi []_jn[ inl[ \[m_ j[l[
f[ ]_f_\l[]cih ^_ oh ngn[^i ko_ _f ^_ Pil^_mcff[m( ko_ _m _f ‹hc]i ko_
l_]ihi]_ pcd_hn_ _hnl_ fim ^im j[cm_m j[l[ _f ^_mfch^_ ^_ mom jim_mcih_m+

?l__gim ]ihp_hc_hn_ ]ijc[l [faohim []†jcn_m ^_ _mn_ cgjiln[hn_ ^iw
]og_hni +++++ !>c_h hin[l† [koˆ R+ A( ^c]_+Clcg[f^c( ! fi gcmgi ko_ s[
! b[\l† i\m_lp[^i _h f[ m_lc_ ^_ f[ jl_m_hn_ l_mjo_mn[8 _m † m[\_l( ko_
! fkdim ^_ l_mofn[l fim Ci\_lh[^il_m Amj[‰if_m ch`l[]nil_m ^_ fim Pl[n[^im(
! m[f_h( [f ]ihnl[lci( ]ofj[^im al[p_g_hn_ _h [ko_f ][lai mifi fim Ci\_l*
!h[^[l_m Lilnoao_m_m( fim ko[f_m _h ni^im nc_gjim s ]cl]ohmn[h]c[m
! j[l_]_ m_ b[h jlijo_mni jil g†rcg[ ]ihmn[hn_ chp[^cl s [^do^c][lm_ fim|
! P_llcnilcim ^_f @igchci Amj[‰if( _hmil^_]_l† f[m l_]f[g[]cih_m s jli*
! n_mn[m( Š ]ihn_mn[l ‹hc][g_hn_† _ff[m j[l[ jli^o]cl nˆnofim `[]nc]cim s
! [g$_im( s [f `ch( p[f_lm_ ^_ f[ gcmg[ l_n_h_cih ^_ fi [d_hi( j[l[ `l[ao[l
! s gincp[l chmo\mcmn_hn_m ^_l_]bim( ]ihpclnc_h^i _h [g[la[ ko_r[ fi ko_
! ^_\c_l[ m_l l_j[l[]cih mif_gh_+ U mch ^o^[ jilhi b[ff[lm_ R+ A+ \[m!$*
! n[hn_ hinc]cimi ^_ ni^im [ko_ffim n_ll_him omolj[^img f[ @igch[]cih
! ^_ _mn[ ?ilih[ ]ih jl_n_rni ^_f Pl[n[^i ^_ Hˆgcn_m( s l_n_hc^im ^_m*
!jo_m _h ]ihnl[p_h]cih ^_f ko_ f_ [hofŠ( m_ ^_m_hnc_h^_ bis ^_ _ffim+

+ ! L_li _f N_s g_ b[ ^[^i Šl^_h _rjl_m[ j[l[ l_]f[g[lfim( ]igi fi b[ai(
! ^_]f[l[h^i † R+ A+ † `ch ^_ ko_ fi ]igohcko_ † mo ?iln_ ko_ O+ I+
! _rca_ [\mifon[g_hn_ f[ g[m jlihn[ l_mncno]cih+

! Oih gos p[lcim s _rn_hmim fim @igchcim ^_f N_s gc =gi ^ih^_ fim
! Lilnoao_m_m m_ b[h c^i mcno[h^i ]ih chn_lh[lm_ _h _ffim gcff[l_m ^_
! f_ao[m s j_h_nl[l chg_hm[m ]ig[l][m+ Lil fi gcmgi hi b_ ]l_c^i `†]cf
! hc ]ih^o]_hn_ [f mo\mn[h]c[f i\d_ni ^_f ^c[ ch^cpc^o[fct[l [koˆ f[ f[la[
!m_lc_ ^_ ni^im [ko_ffim [\omim s []nim pcif_hnim g†h^[g_( hi
! i\mn[hn_ fi ^c]bi( O+ I+ hi igcncl b[]_l _mj_]c[f g_h]cih ^_ [faohim
!_mn[\f_]cgc_hnim g†m ^_ fim p[m[ffim jilnoao_m_m _h ^igchcim ^_ _mn[
!?ilih[( _ pis † ]ogjfcl n[h moj_lcil jl_]_jni n[g\c_h jo^c_l[
! b[\f[l † R+ A+ f[la[g_hn_ ^_f _mj[]ci ^_ g[m ^_ 4-- f_ao[m ko_ fim
! m‹\^cnim jilnoao_m_m b[h i]oj[^i _h f[m lc\_l[m ^_flci ^_ f[m =g[*
! tŠh[m Š I[l[‰ih( _rn_h^c‡h^im_ jil mo ^cf[n[^i ]olmi+ L_li hi g_
!^_n_h^l‡ _h ch^cpc^o[fct[lf_ _mn[m hc inl[m l_acih_m omolj[^[mg f[
! @igch[]cih Amj[‰if[( wjo_m _f j[lnc^i kh_ _m `iltimi [^ijn_h bis
![g\[m ?Šln_m j[l[ _f [ll_afi ^_ mhm fˆgcn_m(_ j[l[ jih_l `ch g f[m
!]ihnlip_lmc[m s ^cmnol\cim ko_ iff[m i][mcih[h( _m ^_ n[f h[nol[f_t[(

ˆf0 Clcg[f^c( j+ ..2 T..3+
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= ko_ ][^[ oh[ ^_ f[m ^im ?ilih[m ko_^[l† l_chn_al[^[ ^_ ni^im fim
! j[cm_m ko_ _h lcail f_ j_ln_h_t][h( mch ko_ hchaoh[ ^_ _ff[m jo_^[ ko_*
! d[lm_ ]ih l[tih ^_ l_mofn[l j_ldo^c][^[ chdomn[g_hn_+!

+= jlijŠmcni ^_ f[m gcmcih_m i [f^_[m ^_f Qloao[s ko_ _f Ag\[d[^il
i`l_]_ ]_^_l [ f[ Amj[‰[( l_m_lp[h^i j[l[ Lilnoa[f _f l_mni ^_ fim n_llc*
nilcim i]oj[^im( ^c]_ Clcg[f^c7 !?[\[fg_hn_ _mnim n_ll_him ko_ Lilnoa[f
! jl_n_h^_ [^do^c][lm_ s ko_ ff[g[ mosim( mih fim gcmgim ko_ [llc\[ m_
!b[ ^_gimnl[^i b[\_l mc^i ^_m^_ _f ^_m]o\lcgc_hni ^_ f[ =g‡lc][ g_lc*
! ^cih[f j_ln_h_]c_hn_m † Amj[‰[ jil ni^im nˆnofim s ^_l_]bim( mch ko_
! Lilnoa[f jo_^[ jli\[l inlim ko_ fim ko_ oh[ i]oj[]cih cf_dˆncg[ s pci*
! f_hn[( mo chgi^_l[^i ^_m_i ^_ [^koclcl † ni^[ ]imn[( s f[ ]ihp_hc_h]c[
!ko_ f_ l_mofn[lc[ ^_ [llia[lm_ []]cih_m ko_ hi f_ ]igj_n_h( \[mn_h †
! ^[lf_+++++ >c_h ]ihp_h]c^i _f N_s ^] ko_ [mˆ fim j[cm_m ko_ Lilnoa[f
! [j[l_hn[ ]_^_l( ]igi fim ko_ jl_n_h^_ [^koclcl( mih ^_ j_ln_h_h]c[ ^_
! _mn[ ]ilih[( hi mifi hi ]ihmc_hn_ O+ I+ _h f[ [l\cnl[lc[ l_j[lnc]cih ^_
w( _ffim ko_ chn_hn[ b[]_l mo ]iln_ ^_ R+ A( mchi ko_ ^_]f[l[ hi m_l [^gc*
!mc\f_ mo jlijimc]cih( hc nif_l[\f_ m_ [lliao_ _f gchcmn_lci fomcn[hi `[*
! ]ofn[^_m ko_ mifi _f N_s gc [gi jo^c_l[ ]ih`_lclf_ ]igi mi\_l[hi ko_
! _m ^_ ni^im fim ^igchcim _mj[‰if_m _h †g\im goh^im+!

?igi _f Ag\[d[^il jlijihc[ f[ ]_f_\l[]cih ^_ oh nl[n[^i mch n_h_l
_h ]o_hn[ mchi fim j[]nim ^_ Qnl_]bn c ^_ L[lcm( ]igjlo_\[ Clcg[f^c ko_
_mnim hi b[]_h mchi ]ih`clg[l _f ^_ Pil^_mcff[m( ‹hc][ \[m_ j[l[ f[ ^_fchcc*
n[]cih ^_mjo_m ^_ ko_ `o‡ [hof[^i _f ^_ .42-+ . ]ihnch‹[ [mˆ7

! @_\i fcmihd_[lg_ ^_ ko_ † R+ A+ hi f_ ko_^_ s[ ^o^[ [faoh[ _h
! _mn_ j[lnc]of[l( s ^_ ko_ ]igjl_h^[ hi _m [m_koc\f_ m_ l_^ot][ f[ h_ai*
! ]c[]cih j[l[ _f [ll_afi ^_ fˆgcn_m † ]ihmofn[l mifi _f nl[n[^i ^_ Q nl_]bn
! s _f ^_ L[lcm ko_ f_ _ih`clg[( jo_m _mnim ji]i Š h[^[ ]ih^o]_h [f jlch]c*
! j[f chn_hni+ Af nl[n[^i ^_ Pil^_mcff[m %l_jˆnim_fi † R+ A+& _m _f ko_
! ^_\_gim ]ihmofn[l s hi inli [faohi+ Pi^im m_ b[ff[h s[ ]ogjfc^im jil
!jil j[ln_ ^_ Amj[‰[+ H[ _d_]o]cih ^_ _mn_ _m ‹hc][g_hn_ f[ ko_ m_
! i`l_]_ hi _`_]no[^[ l_mj_]ni g oh[ s g inl[ ?iln_+ R+ A+ l_]f[g[ _h
! hig\l_ ^_ mo Oi\_l[hi _f ]ogjfcgc_hni ^_ ni^im _h a_h_l[f+ Af N_s m_
! jl_]c[ ^_ m_l _f g[m johno[f i\m_lp[^il ^_ _ffim( s koc_l_ []l_^cn[lfi
! mif_gh_g_hn_ _h f[ jl_m_hn_ i][mcih( j_li koc_l_ n[g\c_h m_[ gono[ f[
!i\m_lp[h]c[+ U s[ ko_ †g\im gih[l][m m_ b[ff[h n[h ]ih`ilg_m _h ohim
! gcmgim jlch]cjcim( jŠha[hm_ _h jl†]nc][ n[h `_fc]_m ^cmjimc]cih_m( ]_m_h
! f[m ^_m[p_h_h]c[m( s l_]i\l_ ][^[ ?ilih[ mom j[cm_m( jl[]nc][h^i j[l[
= _ffi fi ko_ _mn[\f_]_ _f nl[n[^i ^_ PKf|^_mcff[m+!

Af nihi _h ko_ ni^[ _mn[ l_mjo_mn[ m_ b[ff[ ]ih]_\c^[( f[ []ncno^ ko_
[mogc[ Amj[‰[ l_mj_]ni ^_ f[ chn_alc^[^ ^_ mom ]ifihc[m( ]o[h^i ^ol[hn_
n[hnim [‰im f[m b[\c[ ^_m]oc^[^i( hkm b[]_ pifp_l [nl[m j[l[ ^_]cl( [ohko_
m_[ fcd_l[g_hn_( fim [hn_]_^_hn_m ko_ g_^c[\[h _hnl_ f[m ^im ]Šln_m+
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H[m l_f[]cih_m ^cjfig†nc][m ^_ [ko_ffim j[cm_m( nol\[^[m n[hn[m p_]_m(
c f[m g[m ^_ _ff[m jil f[ gcmg[ ][om[( hi jo_^_h m_l _rnl[‰[m [ _mn_ nl[*
\[di8 c [f gcmgi nc_gji him m_lpcl†h j[l[ ]ihi]_l fim []ihn_]cgc_hnim ko_
jli^od_lih _f nl[n[^i ^_ O[h Ef^_`ihmi+

RE+

Ho_ai ko_ _h Hcm\i[ m_ nopi hinc]c[ ^_ f[ _rj_^c]cih ^_f Ci\_lh[^il
^_ >o_him =cl_m( ^ih Fo[h Fim‡ R_lnct( ko_ s[ b_gim h[ll[^i( c ^_ mo
g[hc`c_mni ko_ m_ _mncgŠ ]igi oh[ ^_]f[l[nilc[ ^_ ao_ll[( _f g[lko_m ^_
Lig\[f ko_ ^clcdc[ f[ jifˆnc][ ^_ [ko_f a[\ch_n_( bcti al[h^_m [jl_mnim
ko_ mcdcfim[g_hn_ `o‡ _hpc[h^i j[l[ _f >l[mcf c Nci Cl[h^_( ]osi n_llcnilci
m_ ]l_c[ ko_ b[\lˆ[ ^_ m_l _f ][gji _h ^ih^_ f[m [lg[m ^c_l[h [ _mn_ [mohni
oh[ mifo]cih ^_`chcncp[ +• *

Amni hi i\mn[hn_( f[m \o_h[m l_f[]cih_m j[l_]c[h hi b[\_l mo`lc^i
[fn_l[]cih [faoh[7 [oh m_ _mj_l[\[ ko_ f[ ^cjfig[]c[ \[mn[m_ j[l[ ff_a[l
[ oh [p_hcgc_hni+

Llihni m_ ^cmcjŠ _mn[ _mj_l[ht[ [f n_h_lm_ hinc]c[ ^_ f[ _rj_^c]cih
ko_ b[\c[ _hpc[^i _f gchcmnli jilnoao_m( mch ko_ jl_]_^c_l[ oh[ ^_]f[l[*
nilc[ ^_ ao_ll[8 c ^_ fi ko_ j[m[\[ _h =g‡lc][( _h ^ih^_ !fim ]ig[h^[hn_m(
!s[ `o_m_ jilko_ nopc_l[h f[ Šl^_h i f[ [onilct[]cih n†]cn[( i s[ i\l[h^i
! jil mo jlijc[ ]o_hn[( ]ig_nˆ[h ^c[lc[g_hn_ ho_p[m bimncfc^[^_m ]ihnl†
! fim _mn[\f_]cgc_hnim _mj[‰if_m8 c _mn[m bimncfc^[^_m n_hc[h foa[l gc‡hnl[m
! ko_ f[m h_ai]c[]cih_m [gca[\f_m j[l[ [domn[l ^_`chcncp[g_hn_ fim fˆgcn_m
! ^_f >l[mcf( m_aoc[h _hnl_ f[m ]Šln_m ^_ Hcm\i[ c I[^lc^+! ••

= j_m[l ^_f g[hc`c‡mni chn_l_m ^_ f[ Cl[h >l_n[‰[ c ^_ f[ Bl[h]c[ jil
_f g[hn_hcgc_hni ^_ f[ j[t _h Aolij[( f[ _r[]_l\[]cih ^_f a[\ch_n_ _mj[*
‰if c _f [og_hni ^_ [jl_mnim \‡fc]im _h Hcm\i[( bc]c_lih n_g_l [ Hocm TRE
f[ chgch_h]c[ ^_ f[ ao_ll[+

Lil dofci ^_ .442 m_ nopi hinc]c[ ^_ ko_ _f Rcl_c ^_f >l[mcf n_hc[ jl_*
j[l[^im c jlihnim j[l[ g[l]b[l fim 2(--- \o_him mif^[^im ko_ mcdcfim[g_hn_
m_ f_ b[\c[h _hpc[^i( [j[ln_ ^_ .2(--- g[m ko_ b[\c[ l_]fon[^i _h _f j[cm+
Llin_dc[h _mn[ _rj_^c]cih 1 `l[a[n[m( 1 h[pˆim ^_ fˆh_[ c 0 g_l][hn_m(
ni^im ^_\c^[g_hn_ [lg[^im8 c _h _f P[di m_ b[ff[\[h jlihn[m [ ^[lm_ [ f[
p_f[ ^im `l[a[n[m g[m ]ih^o]c_h^i ho_pim [orcfcim+

Ah pcmn[ ^_ fi ko_ j[m[\[ _f gih[l][ `l[h]_m hi p[]cfŠ g[m nc_gji(
c _h /- ^_ [aimni ^_ .442 i`l_]cŠ mo g_^c[]cih8 j_li b[\c_h^i ]ihn_mn[^i
_f g[lko_m ^_ Lig\[f _h n‡lgchim [g\caoim( c ]ihncho[h^i fim jl_j[l[*

61+ R‡[m_ ]igi ]igjli\[hn_ ^_ _mn[ j[ln_ f[ i\l[ ^_ O[hn[l_g( !N_f[]i_m jifˆnc][m _
^cjfig†nc][m ^_ Lilnoa[f(! nigi 5+{( j+ 66 [ OKf+

62+ Oibl_`_l+ Dcmnicl_ ^_ Lilnoa[f( j+ 316+
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ncpim ^_ ao_ll[ _h al[h^_ _m][f[( Hocm TRE l_hipŠ mo i`l_]cgc_hni _h .4
^_ hipc_g\l_ jil g_^ci ^_ mo Ag\[d[^il _f g[lko_m ^_ >fim`$_n+

N_bomŠ jil _hnŠh]_m f[ g_^c[]cih _f gchcmnli Lig\[f( [][mi j_lmo[*
^c^i ^_ ko_ f[ Cl[h >l_n[‰[ m_lc[ mo [fc[^[ _h f[m ]ihnchd_h]c[m ^_ oh[
ao_ll[8 j_li g[m n[l^_( ^_m_ha[‰[^i [ _mn_ l_mj_]ni( ]igohc]Š _h .- ^_
^c]c_g\l_ ^_f gcmgi [‰i [f g[lko_m ^_ Clcg[f^c kh_ b[\c[ _rj_^c^i
f[m Šl^_h_m h_]_m[lc[m j[l[ ko_ ]_m[m_h f[m bimncfc^[^_m _h =g‡lc][( c fi
_r]cn[\[ j[l[ ko_ bc]c_l[ inli n[hni( jli]_^c_h^i fo_ai [ [domn[l oh nl[*
n[^i ko_ jomc_l[ `ch [ f[ ]ihnc_h^[+

Bo‡ ]ih n[f gincpi ko_ _f Ag\[d[^il jilnoao_m %>[ot[ ?ionchbi&
j[mŠ [f gchcmnli _mj[‰if f[ g_gilc[ [ ko_ ]ihn_mnŠ _f g[lko_m ^_
Clcg[f^c( ^_ ]os[ l_mjo_mn[ b_gim ]ijc[^i [faohim j†ll[`im+ J i \c_h
_hnl_a[^[ ‡mn[( ff_a[lih [f[lg[hn_m hinc]c[m ^_ =g‡lc][( _h ^ih^_ fim
^_m[`o_lim ]ihncho[\[h( c _h ^ih^_ f[m [lg[m jilnoao_m[m b[\c[h ]ihm_*
aoc^i [ji^_l[lm_ ^_ [faohim `o_ln_m( c ^_ ^im \oko_m+

Af ai\c_lhi ^_ ?†lfim EEE _rcdcŠ oh[ jlihn[ c ]igjf_n[ m[ncm`[]]cih+
Lig\[f m_ ^clcdcŠ [ fim ai\c_lhim ^_ Bl[h]c[ c ^_ Ehaf[n_ll[( jliji*

hc‡h^if_m f[ l_ohcih ^_ oh ?ihal_mi _h L[lcm( _h _f ]o[f f[m ^im ]Šln_m
^_]c^clc[h ]igi †l\cnlim ^_mjo_m ^_ icl [ f[m j[ln_m+ = _mn_ _`_]ni( f_m
_hpc[\[ oh[ g_gilc[ _h ko_ `ilgof[\[ mom ko_d[m ]ihnl[ fim _mj[‰if_mT
]ihn_mn[\[ fim ][laim ko_ m_ f_ b[]c[h+ Af Ag\[d[^il `l[h]_m _h Hcm\i[
ch`ilgŠ [ mo mi\_l[hi ko_ ]ih [ko_ffi hi jl_n_h^c[ _f ^_ Lig\[f mchi
a[h[l nc_gji( c ko_ f[ l_ohcih ^_f ?ihal_mi hi m_lc[ mchi oh[ g_^c^[ ^c*
f[nilc[+ =g\im ai\c_lhim []_jn[lih f[ c^_[( j_li bc]c_lih jl_m_hn_ f[
h_]_mc^[^ ^_ ko_ cao[f chpcn[]cih m_ bc]c_l[ [f ^_ I[^lc^+

Af g[lko_m ^_ Clcg[f^c _hpcŠ jlihn[g_hn_ mo l_mjo_mn[ mch ^_m_]b[l
_f jlis_]ni( c †hn_m \c_h []idc‡h^ifi( j_li ]rcdc_h^i ]igi ]ih^c]cih jl_pc[
[ ni^[ ]ih`_l_h]c[ c [ ni^i [p_hcgc_hni _f ko_ m_ ^c_m_ f[ m[ncm`[]]cih
j_^c^[+

Ah _f g_m ^_ [\lcf %.443& _f gchcmnli fomcn[hi _hnl_aŠ [f _g\[d[^il
_mj[‰if( g[lko_m ^_ =fgi^ip[l( f[ ][ln[ m[ncm`[]nilc[ ko_ _rcdc[ mo ai*
\c_f!hi8 j_li hi b[\c‡h^if[ b[ff[^i ‡mn_ _h fim n‡lgchim _h ko_ f[ ^_m_[\[(
`o‡ j[m[^[ _h ]ihmofn[ [f N_c ^_ Bl[h]c[ j[l[ ko_ ^_]c^c_l[ mc ^_\c[h
p[lc[lm_ fim n‡lgchim _h ko_ _mn[\[ ]ih]_\c^[+ Ewoc5 TRE f[ ^_]f[lŠ
! chmo`c]c_hn_+!

Lig\[f l_bom[\[ l_ncl[l f[ hin[ m[ncm`[]nilc[( i ko_ ]igi n[f ]ihc•*
^_l[\w( c _hpc[l inl[ _h n‡lgchim ^cmnchnim+ =][mi Amj[‰[ b[\lc[ [ao[l*
^[^i g[m nc_gji j[]c_hn_g_hn_8 j_li pc_h^i ko_ fim jl_j[l[ncpim j[l[
f[ ao_ll[ ]ihncho[\[h _h Lilnoa[f( [ j_m[l ^_ ni^i fi ko_ m_ b[]c[ j[l[
f[ j[t( l_mifpcŠ [^_f[hn[l mo _d‡l]cni mi\l_ f[ `lihn_l[ jilnoao_m[ c l_]f[*
g[l f[ [fc[ht[ ^_ f[ Bl[h]c[ _h ]ogjfcgc_hni ^_f j[]ni ^_ `[gcfc[( j[l[ cl
[ nig[l f[ m[ncm`[]]cih ko_ m_ f_ h_a[\[+
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Hocm TRE chn_lpchi _hnŠh]_m ]ih g[sil ^_]cmcih( jo_m ko_ s[ hi
mif[g_hn_ ^_m_gj_‰[\[ _f j[j_f ^_ g_^c[^il( mchi ko_ chn_lp_hc[ _h oh
[mohni _h ko_ n_h^lc[ ko_ b[]_lm_ j[ln_+ Oo chn_lp_h]cih jli^odi fim l_*
mofn[^im ko_ m_ [j_n_]c[h( jo_m f[ ]iln_ ^_ Hcm\i[ ^cŠ ]ogjfc^[g_hn_ f[
m[ncm`[]]cih ko_ m_ _rcdc[( c ko_ m_ _rcdc[ _h domnc]c[+

Hf_h[^[ _mn[ `ilg[fc^[^( _gj_t[lih fim l_mj_]ncpim ai\c_lhim [ [^_*
f[hn[l fim j[mim h_]_m[lcim j[l[ f[ l_ohcih ^_f ?ihal_mi jlis_]n[^i+
?o[h^i _mn[\[ s[ jlŠrcg[ mo ]_f_\l[]cih c m_ ]l_c[ ]ihdol[^[ f[ ao_ll[8
ff_aŠ _f 3 ^_ dofci f[ chal[n[ ho_p[ ^_ ko_( [ j_m[l ^_ f[m Šl^_h_m ko_
[m_p_l[\[ _f g[lko_m ^_ Lig\[f b[\_l _hpc[^i j[l[ ko_ ]_m†l[h f[m bim*
ncfc^[^_m( ‡mn[m b[\c[h ]ihncho[^i( [ji^_l†h^im_ fim jilnoao_m_m ho_p[*
g_hn_ ^_ ni^i _f Nci Cl[h^_+

Oc _mn[ hinc]c[ jli^odi al[h^_ ch^cah[]cih _h f[ ]iln_ ^_ 7I[^lc^( hi
`o‡ g_hil f[ ko_ g[hc`_mn[lih fim mi\_l[him `l[h]_m c \lcn†hc]i( koc_h_m
_rcdc_lih ^_f gchcmn_lci fomcn[hi fim ]igjli\[hn_m ^_ ko_ f[m Šl^_h_m
g_h]cih[^[m b[\c[h mc^i _rj_^c^[m( c ^_ ko_ fim ‹fncgim []ihn_]cgc_hnim
b[\c[h n_hc^i foa[l jil hi b[\_l ff_a[^i ijilnoh[g_hn_ fim ^_Nj[]bim
g_gil[^im8 i _h ][mi ^_ ko_ [mˆ hi `o_l[( c ^_ kh_ fim d_`_m jilnoao_m_m
f[m bo\c_m_h ^_mi\_^_]c^i( _rcdc[ff mo jlihni c _d_gjf[l ][mncai+

?igi _m ^_ mojih_l( ni^im fim jl_fcgch[l_m j[l[ f[ l_hhcih ^_f ?ih*
al_mi `o_lih l__gjf[t[^im jil f[ j_l_hnilc[ l_]f[g[]cih kh_ b[]c[ f[ ]iln_
_mj[‰if[ j[l[ f[ chg_^c[n[ ^_pifh]cih ^_ fim n_llcnilcim i]oj[^im+

Oi\l_pchi _hnŠh]_m _f []ihn_]cgc_hni ko_ g[sil ch`fo_h]c[ ^_\ˆ[
n_h_l _h fim mnf]_mim ^_ fim ‹fncgim [‰im ^_f mcafiTREEE7fim [g_lc][him
^_f Jiln_ m_j[l†h^im_ ^_ f[ g_nlŠjifˆ \lcn†hc][( ^[\[h jlch]cjci [ mo
afilcim[ ao_ll[ _f_ ch^_j_h^_h]c[+ H[ Ehaf[n_ll[( ]igjlig_nc^[ _h _mn[
fo]b[ ]os[m ^cg_hmcih_m ji^c[h dota[lm_ ^_m^_ mom jlcg_lim j[mim( ko_*
^[\[ cgj_^c^[ mc hi cgjimc\cfcn[^[ j[l[ jl_mn[l [f Lilnoa[f _f [orcfci ^_
mo [fc[ht[ [f _mn[ff[l f[ ao_ll[ _hnl_ fim ^im j[cm_m p_]chim+

Fota†h^ifi [mˆ( _f ai\c_lhi chaf‡m ^cŠ chmnlo]]cih_m %m_nc_g\l_& [IE$+
S[fjif_( mo Ag\[d[^il _h Hcm\i[( j[l[ ko_ j_lmo[^c_m_ [ [ko_ff[ ]iln_
^_ f[ h_]_mc^[^ ^_ _pcn[l f[ ao_ll[ c ^_ l_mncnocl fim n_llcnilcim i]oj[^im+
•hn_m ^_ ^[l oh[ ]ihn_mn[]cih ^_`chcncp[ mi\l_ _mn_ [mohni( _f g[lko_m
^_ Lig\[f _rcdcŠ ko_ fim mi\_l[him ^_ fim ^im j[cm_m g_^c[^il_m g[hc`_m*
n†l[h mo ijchcih l_mj_]ni ^_ f[m I_gilc[m ko_ [hn_lcilg_hn_ f_m b[\c[
j[m[^i ]igi ^i]og_hnim domnc`c][ncpim ^_ f[ ]ih^o]n[ ^_ mo ]iln_( c ko_
^_\ˆ[h i\l[l _h _f ?ihal_mi ko_ m_ b[\c[ jlis_]n[^i+

Cl[h^_ ]ih`c[ht[ ^_\c[ n_h_l _f b†\cf gchcmnli _h [ko_ffim ^i]hg_h*
nim( ]os[ f_]nol[ ]l_c[ ko_ b[\lˆ[ ^_ m_l ^_]cmcp[ j[l[ mo ][om[( ^_ g[h_l[
ko_ hi ^_\cŠ ^_ m_l j_ko_‰i mo ^_m[al[^i( ]o[h^i nopi ]ihi]cgc_hni ^_
ko_ f[m ^im ]Šln_m hi _h]ihnl[\[h domnc`c][^[ mo ]ih^o]n[( _ chmcmnc[h _h ko_
mch j‡l^c^[ ^_ nc_gji m_ _hpc[m_h Šl^_h_m [f Rcl_ˆ H[ol[^ci j[l[ f[ chg_*
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^c[n[ l_jimc]cih ^_ f[m ]im[m [f _mn[^i _h ko_ m_ b[ff[\[h _f .4 ^_ dofci
^_f [‰i [hn_lcil+

O[\_^il Lig\[f jil mom Ag\[d[^il_m ^_ f[ lŽmifo]cih []il^[^[(
†hn_m ^_ ko_ i`c]c[fg_hn_ m_ f_ nl[mgcnc_l[( nigŠ _f j[lnc.- ^_ mcgof[l
oh[ ch^cmjimc]cih j[l[ l_n[l^[l _f gig_hni _h ko_ _f Ichcmnli \lcn†hc]i
f_ ]igohc][l[ n[h al[p_ ]o[hni ^_m[al[^[\f_ hinc]c[+ Lomi _h _d_l]c]ci
ni^[ mo []ncpc^[^ ^ol[hn_ [ko_ffim ^c[m j[l[ _hpc[l ho_pim l_]olmim [f
>l[mcf %j†dch[m /50 c /51& ko_ [ f[ m[tih m_ b[ff[\[ s[ mo`c]c_hn_g_hn_
l_`ilt[^i j[l[ ko_ _f Rct]ih^_ ^_ O[hn[l_g ^ca[ _mn[m hin[\f_m j[f[\l[m7
! Jo_mnl[ []ncno^ gcfcn[l ]ihncho[\[ mc_h^i g[m l_mj_n[\f_ ][^[ ^c[( b[mn[
! _f johni ^_ ko_ n_hc[gim _h _m[ ‡ji][6(--- big\l_m _h f[m g†ld_h_m
!^_l_]b[m ^_ Nci Cl[h^_( _h ^ih^_ him `ilnc`c]†\[gim( w c jil _f
! inli f[^i ho_mnl[m nlij[m b[]c[h ch]olmcih_m c ]ill_lc[m _h f[m p_]ch[m
! jim_mcih_m _mj[‰if[m ^_f =g[tŠh[m+!

@_ _mn_ gi^i( c j[l[ n[f i\d_ni( ]ihmcaocŠ _f gchcmnli Lig\[f a[h[l
_f nc_gji ko_ dotaŠ h_]_m[lci j[l[ f[ l_[fct[]cih ^_ mom jf[h_m+ =f `ch(
_h i]no\l_( l_]c\cŠ f[ g_h]cih[^[ l_mifo]cih( c ^cŠ chg_^c[n[g_hn_ f[ l_m*
jo_mn[( _h f[ ]o[f m_ ^_h_a[\[ j_l_hnilc[ c ][n_aŠlc][g_hn_ [ [\[h^ih[l
oh[ al[h j[ln_ ^_ fim n_llcnilcim i]oj[^im+ P[f ]ihn_mn[]cih( ]o[h^i f[
Ehaf[n_ll[ m_ ^_h_a[\[ [ jl_mn[l [orcfcim g[n_lc[f_m [f Lilnoa[f j[l[ f[
ao_ll[ ko_ _mn[ h_a[ncp[ b[]c[ chwch_hn_( bcti mimj_]b[l [ f[m ]Šln_m
`l[h]_m[ c _mj[‰if[( ko_ g_^c†l[h _h _f [mohni f[m chnlca[m i]ofn[m ^_ f[
Cl[h >l_n[‰[( ]o[h^i n[f p_t _h l_[fc^[^ hi b[\c[ inl[ ]im[ ko_ _f ][l†]*
n_l ch`f_TE\f_ ^_f I[lko_m ^_ Lig\[f+

Amj[‰[ hi b[\c[ j_lg[h_]c^i cgj[mc\f_ _hnl_n[hni+ =^_f[hn[h^i f[m
l_]f[g[?cih_m j[]ˆ`c][m c []_jn[h^i f[ [gcmnim[ g_^c[]cih ^_ Bl[h]c[ _
Ehaf[n_ll[( nig[\[ mom g_^c^[m j[l[ b[]_l f[ ao_ll[ ]ih \o_h ‡rcni ff_*
a[^i (_f ][mi( n[hni _h f[m ]ifihc[m [g_lc][h[m ]o[hni _h _f ]ihnch_hn_+ Lil
_mi ^_m^_ _f g_m ^_ [aimni b[\c[ _lcdc^i _h Rcl_ch[ni f[ Ci\_lh[]cih ^_
>o_him =cl_m( c hig\l[^i Ucl_c [f F_h_l[f ^ih L_^li ?_\[ffim( ]ih koc_h
?†lfim hE nopi oh[ f[la[ ]ih`_l_h]c[( ko_ gincpŠ _f pc[d_ jl_]cjcn[^i ^_
?_\[ffim j[l[ ?†^ct [ []ncp[l fim jl_j[l[ncpim ^_ f[ _m]o[^l[ ko_ [ffˆ
_mn[\[ moln[+

= j_m[l ^_ f[m _mkocmcn[m ^cfcd_h]c[m ^_ ?_\[ffim( f[ _m]o[^l[ hi jo^i
^[lm_ [ f[ p_f[ b[mn[ _f .0 ^_ hipc_g\l_+ E\[ ]igjo_mn[ ^_ ^i]_ h[pˆim
^_ fˆh_[( g[m ^_ ]c_h \oko_m ^_ nl[mjiln_( c ]ih^o]c[6(--- big\l_m ^_
^_m_g\[l]i c ni^im fim _f_g_hnim h_]_m[lcim j[l[ oh[ f[la[ ][gj[‰[+ Af
g[h^i ^_ f[ _m]o[^l[ c\[ ]ih`c[^i [f I[lko_m ^_ ?[m[*PcfEs+

=mˆ ]ih]foc[ _f [‰i ^_ .443+ Pi^[m f[m h_ai]c[]cih_m ^cjfig†nc][m
b[\c[h _h][ff[^i8 ni^im fim _m`o_ltim d_h_lim[g_hn_ ]i[^sop[^im jil f[m
]Šln_m ^_ HŠh^l_mT̂_ R_lm[ff_m b[\c[h mc^i _mn‡lcf_m( c f[ ao_ll[ [f gcmgi
nc_gji ko_ [nl[p_m[\[ fim g[l_m j[l[ ^_m_h][^_h[lm_ _h ho_mnli mo_fi(
j[l_]c[ momj_h^c^[ mi\l_ f[ j_hˆhmof[ c\‡lc][+



=J=HAO @A H= QJERANOE@=@+ )'+

REE+

B_]oh^i b[\c[ ^_ m_l _f [‰i ^_ .444 _h []ihn_]cgc_hnim ˆhncg[g_hn_
fca[^im ]ih f[ ]o_mncih ^_ fˆgcn_m _h f[m ]ifihc[m [g_lc][h[m+

@ih L_^li ?_\[ffim _rj_lcg_hnŠ al[p_m ^c`c]ofn[^_m ^ol[hn_ f[ h[p_*
a[]cih( jilko_ p[lcim ^_ fim h[pˆim m_ b[\c[h m_j[l[^i ^_f l_mni ^_ f[
_m]o[^l[( c _f ^_m_i ^_ ko_ m_ ch]iljil†l[h [ f[ _rj_^c]cih fim b[]c[
[ao[l^[l ch‹ncfg_hn_ _h f[ cmf[ ^_ Plchc^[^( ^_mcah[^[ ]igi foa[l ^_
l_ohcih( j_l^c_h^i fim pc_hnim `[pil[\f_m+

A.4 ^_ `_\l_li fialŠ [jl_m[l ^im \oko_m g_l][hn_m c oh j[ko_\in
jilnoao_m( nig[h^i _h _f ‹fncgi ni^[ f[ ]ill_mjih^_h]c[ ko_ ]ih^o]ˆ[
f&[l[ Hcm\i[( jil f[ ]o[f jo^i cgjih_lm_ ]cl]ohmn[h]c[^[g_hn_ ^_ f[ mcno[*

i]cih ^_ f[m `o_lt[m( [orcfcim ko_ b[\c[h l_]c\c^i8 _f_g_hnim ]ih ko_ ]ih*
n[\[h8 c `ch[fg_hn_ f[ jimc]cih ko_ i]oj[\[ f[ _m]o[^l[ ^_f Rcl_c H[ol[*
^ci+ Amn[ m_ b[\c[ mcno[^i _h f[ _hm_h[^[ ^_ C[l‹j[m( mc_n_ f_ao[m [f
hiln_ ^_ f[ cmf[ ^_ O[hn[ ?[n[fch[( j_hm[h^i ]ih \o_h[m l[tih_m ko_ ]o[f*
koc_l[ _rj_^c]cih ko_ m_ _hpc[l[ ^_ Amj[‰[ m_ ^clcdclc[ [ fi[]ifihc[( _h
]osi ][mi ji^lc[h miljl_h^_l [ fim []ig_n_^il_m i mi]ill_l [ko_ff[ jf[t[
ijilnoh[g_hn_+

P[h \c_h ]ih]_\c^i _l[ _mn_ jf[h( ko_ ji]i `[fnŠ j[l[ ko_ m_ l_[fct[m_(
jo_m n[f _l[ f[ ijchcih ^_f I[lko_m ^_ ?[m[*Pcffs8 j_li ?_\[ffim ko_ dot*
a[\[ ch^cmj_hm[\f_ f[ i]oj[]cih ^_ f[ cmf[ ^_ O[hn[ ?[n[fch[( ko_ ]ihmc*
^_l[\[ ]igi f[ ff[p_ ^_f >l[mcf g_lc^cih[f( m_ bcti l_]ihi]_l ]igi Rcl_c
^_f Lf[n[ c ?ig[h^[hn_ d_h_l[f ^_ [ko_ff[m `o_lt[m( c il^_hŠ f[ g[l]b[
mi\l_ f[ cmf[ g_h]cih[^[( pcl[h^i l_j_hnch[g_hn_ mi\l_ f[ _hm_h[^[ ^_
C[l‹j[m( ^ih^_ m_ jlig_nc[ miljl_h^_l f[ _m]o[^l[ [ffˆ [jimn[^[ +••

@_mal[]c[^[g_hn_ fim pc_hnim f_ `o_lih ]ihnl[lcim( c `[pil[\f_m j[l[
fim h[pˆim jilnoao_m_m( ko_ nopc_lih nc_gji j[l[ ^clcdclm_ [ ni^[ p_f[ _h
^cl_]]cih ^_ Nci F[h_cli( _pcn[h^i _f ]ig\[n_+

?_\[ffim hi chn_hnŠ j_lm_aoclfim mchi ko_ m_ ^clcdcŠ †]c[ f[ cmf[( [
]os[ _hm_h[^[ [llc\Š _f /- ^_ `_\l_li+ =f mcaoc_hn_ ^c[ l_]ihi]cŠ _f jo_lni
T_f ][mncffi ^_ Lohn[alim[( mch ko_ m_ chn_hn[l[ mckoc_l[ b[]_lf_ ijimc]cih+
Ah f[ hi]b_ ^_f // [f /0 m_ p_lc`c]Š _f ^_m_g\[l]i ^_ f[m nlij[m( c i]oj[lih
ni^im fim `o_ln_m mch ^cmj[l[l oh ncli( mch ko_ f[ ao[lhc]cih bc]c_l[ f[
g_hil l_mcmn_h]c[( hc mckoc_l[ choncfct[l[ fim ][‰ih_m †hn_m ^_ [\[h^i*
h[lfim+•4 Af _d‡l]cni m_ b[\c[ l_ncl[^i [ f[m ]_l][hˆ[m ^_f lci ?o\[nih( j_li
chg_^c[n[g_hn_ ][jcnofŠ( c _f /2 ^_ `_\l_li ?_\[ffim _l[ ^o_‰i ^_
ni^[ f[ cmf[+

@o_‰i ^_ _mn[ cgjiln[hn_ jimc]cih( mcaocŠ chg_^c[n[g_hn_ j[l[ f[

63 Oif[hi ?ihmn[h]ci+ Dcmnilc[ ^i >l[mcf( ni h( j+ .03+
6$4 Jinc]c[ ch^cpc^o[f ^_ f[ _rj_^c]cih _h][la[^[ [f _r]_f_hnˆmcgi m_‰il ^ih L_^li ?_*

\[ffim ^c+! * ?[fpi+ ?if__]cih ^_ nl[n[^im( n+RE( j+ /04 c mcaoc_hn_m+
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]ifihc[( c ^_mjo_m ^_ b[]_l _m][f[ _h Iihn_pc^_i( [llc\Š [ _ff[ _f // ^_
g[lti( ^[h^n& jlch]cjci [f ^_m_g\[l]i+ Af /0 ni^i _f _d‡l]cni _mn[\[ ]g
nc_ll[( c ?]\[ffim m_ i]ojŠ _h _f l_]ihi]cgc_hni ch^cmj_hm[\f_ j[l[ _mn[*
\f_]_l f[m \[n_lˆ[m ko_ ^_\c[h \ig\[l^_[l f[ jf[t[ c ^_mcah[l _f johni
jil _f ]o[f ^_\_lˆ[ ^[lm_ _f [m[fni+

Af ^c[ /3 ff_aŠ _f h[pˆi ko_ ]ih^o]c[ fim jfc_aim ^_ f[ ]iln_7 n[hni
fim mcnc[^il_m ]igi fim mcnc[^im _mj_l[\[h ko_ nl[d_l[ f[ hinc]c[ ^_ f[ ]_f_*
\l[]cih ^_ f[ j[t8 j_li f‡dim ^_ _mi( _f N_c ^_ Amj[‰[( m[\_^il ^_ fim
[n_hn[^im ko_ m_ ]ig_nc[h _h _f I(oo‰ih( il^_h[\[ hi mifi f[ ]ihncho[]cih
^_ f[ ao_ll[ mchi _f ][mncai ^_ fim jilnoao_m_m+ Ehg_^c[n[g_hn_ ?_\[ffim
chncgŠ l_h^c]cih [ f[ jf[t[8 c ^_mjo_m ^_ ][g\c[lm_ p[lcim jfc_aim c ^_
p[lc[l fim n‡lgchim ^_ f[ ][jcnof[]cih jlijo_mn[ jil fim mcnc[^im( ko_ p_c[h
ko_ f[ ^_`_hm[ m_lc[ ch`lo]noim[( m‡ `clgŠ _f 1 ^_ dohci( c [f mcaoc_hn_ ^c[
_f Rcl_c i]ojŠ f[ jf[t[ ko_ jil n_l]_l[ p_t pifpc[ [ b[]_l j[ln_ ^_f
^igchci _mj[‰if+

Eh‹ncf j[l[ ho_mnli chn_hni m_lc[ m_aocl f[ g[l]b[ ^_ _mn[ ]rj_^c]cih
[ >o_him =cl_m( c h[ll[l ]Šgi c\[h l_]oj_l[h^i f[m `iln[f_t[m c n_llcnilcim
j_l^c^im( b[mn[ ko_ _h 1 ^_ m_nc_g\l_ ]igohc]Š ?_\[ffim f[ Šl^_h ^_ mom*
j_h^_l f[m bimncfc^[^_m _h ]ogjfcgc_hni ^_ f[ l_[f Šl^_h ^_ .. ^_ dohci
^_f gcmgi [‰i+

Ah f[ l_dcih ^_f =g[tŠh[m ]ihncho[\[h fim jilnoao_m_m mh n[l_[
omolj[^il[( ]ih oh[ n_h[]c^[^ ko_ g_l_]_lc[ ni^[ ]f[m_ ^i _fidcim mc hi fim
bo\c_l[ `[fn[^i _f ^_l_]bi+ P[hni _h _f Uojolc ]ilhi _h _f Lonog[si
a[h[\[h nill_h i c `oh^[\[h ho_p[m ji\f[]cih_m( mch ko_ h[^c_ bo\c_l[ [ffˆ
j[l[ cgj_^ˆlm_fi+ A&vjfil[lih cao[fg_hn_ _f lci >f[h]i( c mo\c_lih b[mn[
_f L[lclh_( _rjofm[h^i ^_ [ko_ff[m l_dcih_m( ]igi s[ b_gim ^c]bi( fim ^im
j_ko_‰im ^_mn[][g_hnim ko_ f[m ao[lh_]c[h+ Af ?ig[h^[hn_ ^_ Co[*
s[h[ _hpcŠ oh jcko_n_ kh_ ff[gŠ _rj_^c]cih [ l_]oj_l[l [ko_ffim johnim(
j_li ˆhn_al[g_hn_ `o‡ miljl_h^c^i( b_]bi jlcmcih_li c l_gcnc^i [f L[lc +••

@_ _hnŠh]_m _h [^_f[hn_ ni^im fim _m`o_ltim b_]bim jil _f ?ig[h^[hn_
^_ Co[s[h[ nopc_lih ko_ ko_^[l l_^o]c^im [ ao[lh_]_l [ O[h ?†lfim( c [
_hpc[l ]igcmcih[^im [f Ci\_lh[^il ^_f L[l† ]ih _f ^i\f_ i\d_ni ^_ _rcdcl
m[ncm`[]]cih_m jil _f [al[pci b_]bi [f N_c chp[^c_h^i mo n_llcnilci c [jl_*
b_h^c_h^i [ fim ko_ ff_p[\[h >QO [lg[m( c jlin_mn[h^i _h m_aoc^[ ]ihnl[+
fim ^_m[][nimTomolj[]cih_m ko_ ]ig_nc[h+

Af Ci\_lh[^il ]ihn_mnŠ ^_h_a†h^im_ [ fi jlcg_li( T[j‡h[m [pcmŠ
ko_^[l _hn_l[^i ^_ fi m_ahh^i8 j_li j[l[ .- ko_ g[m n[l^_ jo^c_l[
mo]_^_l l_`iltŠ ni^[m mom jim_mcih_m ^_f lci J_ali+

Ah ]ogjfcgc_hni ^_ f[m Šl^_h_m ^_f Rcl_c( _f ?ig[h^[hn_ ^ih Fim‡
^_ Hch†l_m mifc]cnŠ ^_ fim Ci\_lh[^il_m ^_ ?[hc][m c ?og[h† oh [orcfci

65 Jin[ ^_f ?ig[h^[hn_ ^_ Co[s[h[ [f Rcl_c ^_ O[hn[`Š( ^cf$cdc^ff _h /4 ^_ dofci .443+
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^_ 0-- big\l_m ^_\c^[g_hn_ _kocj[^im j[l[ oh[ ][gj[‰[ ^_ oh [‰i+••
Amn[ ]ifogh[ ^_\c[ l_`ilt[l f[ _rj_^c]cih ko_ b[\c[ _hpc[^i [ O[h K†lfim
]ih chmnlo]]cih_m ^_ nig[l jil [m[fni fim `o_ln_m ^_ O[h Fim‡ c O[h C[*
\lc_f( c g[l]fo.l fo_ai mi\l_ L[lcg_8 .-- j_li fim l_`_lc^im aib]lh[^il_m m_
_r]om[lih ^_ _hpc[l fim l_`o_ltim c [orcfcim mifc]cn[^im( b[]8_h^i jl_m_hn_m
f[m Šl^_h_m ^_ ^ih Fim‡ ^_ C†fp_t j[l[ g[hn_h_lm_ pcdcf[hn_m j[l[ l_]b[*
t[l oh [n[ko_ ^_ f[m `o_lt[m jilnoafn_m[m( ko_ ^_\c[h n_g_l ^_ oh gi*
g_hni [ inli( miaoh _f _mn[^i ^_ f[m l_f[]cih_m _hnl_ f[m ^im _3ln_m _h /4
^_ dofci ^_.443 _h ]os[ `_ib[ m_ b[bc[ _rj_^c^i f[ li[f Šl^_h icn[^[+

Ah ]ihm_]o_h]c[( _f ^_]c^c^i ]ig[h^[hn_ Hch†l_m ko_^[\[ mch fim
l_]olmim ch^cmj_hm[\f_m( c ]o[h^i nopi hinc]c[ jil oh ^_m_lnil jilnoao_m(
Fim‡ I†lko_t( ^_ f[ mcno[]cih c [jl_mnim ^_ fim ]ihnl[lcim8 c ko_ _mn[
hinc]c[ `o‡ ]ih`clg[^[ jil ^ih Jc]if[m Ni^lˆao_t ko_ l_al_m[b[ ^_f L[l†
[ ^ih^_ b[\c[ c^i [ mifc]cn[l ch‹ncfg_hn_ f[ fc\_ln[^ ^_ fim jlcmcih_lim ^_
L[lcg_( .-. bo\i ^_ l_mifp_lm_ [ _hpc[l Šl^_h_m [f ?[jcn[h >[ll_n[ j[l[ ko_
m_ g[hnopc_l[ [ f[ ^_`_hmcp[( mch chn_hn[l [n[ko_ ^_ hchaoh[ _mj_]c_( jil _f
n_gil ^_ ko_^[l ^_m[cl[^i( [n_h^c^[ f[ ^_mjlijil]cih ^_ f[m `o_lt[m+ Ah _mni
b[ff[\[ l[tih[\f_ _f ?ig[h^[hn_ ^_ Co[s[h[ f[ ijchcih ^_f Ci\_lh[^il ^_
?og[h† ko_ f_ g[hc`_mn[\[ _mnim n_gil_m( [ohko_ [al_a[\[7 !hi ^o^i ko_
! f[ nlij[ b[l† mo ^_\_l( ]ih f[ _mj_l[ht[ ^_ ko_ ]o[h^i hi p_ht[ _hn_l[*
! g_hn_( † fi g‡him cgj_^cl† † fim jilnoao_m_m a[h[l g[m n_ll_hi ko_ _f
!ko_ chn_hn[h [jlijc[lm_( ff_p[^im ^_ f[m f_s_m ^_ f[ pcif_h]c[ s ^_m*
! jl_h^c^im ^_ f[m ^_ f[ domnc]c[ s f[ l[tih+!.-$

P[f _l[ f[ mcno[]cih ]o[h^i _f Rcl_c ^_ O[hn[`‡ l_]c\cŠ c ]igohc]Š
mch j‡l^c^[ ^_ nc_gji f[ l_[f Šl^_h ^_ .. ^_ dohci( _h ko_ m_ jl_m]lc\c[
f[ ]_m[]cih chg_^c[n[ ^_ f[m bimncfc^[^_m8 f[ gcmg[ ko_ b[\c[ ^_n_hc^i [
?_\[ffim _h f[ l_]ihkocmn[ ^_ fim n_llcnilcim omolj[^im+

R_[gim fi ko_ b[\c[ j[m[^i _h f[ g_nlŠjifc c ilcdch[^i f[ ]cn[^[
l_[f Šl^_h+

Af g[lkh_m ^_ Clcg[f^c b[\c[ ^_d[^i _f jiln[`ifci( l_]ig_h^[h^i [
O+ I+ ]igi mo mo]_mil [ ^ih Fim‡ Ii‰chi( ko_ n[hni b[\c[ ^_ cfomnl[l mo
nˆnofi ^_ ?ih^_ ^_ Bfilc^[ >f[h][+ ?†lfim EEE []_jnŠ _f ]ihm_di ^_ mo
[hncaoi gchcmnli( c _f.6 ^_ `_\l_li ^_ .444 m_ bcti ][lai ^_f jo_mni ko_
^_d[\[ Clcg[f^c+

H[m ]Šln_m ^_ Bl[h]c[ c ^_ Ehaf[n_ll[ hi b[\ˆ[h ^_mcmnc^i ^_ mo jli*
jŠmcn9cf`^_g_^c[l _h _f [mohni(T_h L[lcm [^_f[hn[\[h [ohko_ goc f_hn[*
g_hn_ f[m h_ai]c[]cih_m j[]ˆ`c][m+ Llihni _gj_tŠ [ \lcff[l f[ _mnl_ff[ ^_

66 Jin[ ^_ ^ih Fim‡ ^_ Hch†l_m [f Ci\_lh[^il ^o >io]b_n( ^_ .1 ^_ g[lti ^_ .$.$.$.+

=onŠal[`[+
.-- Ehmnlo]]cih_m ^[^[m _h // ^_ g[lti ^_.$.$.$.[f ?[jcn[h =hnihci >[ll_ni+ =onŠal[`i+
+*+ Jin[ ^_ Hch†l_m [f Rcl_c( ^_.5 ^_ g[si+ .$.44+ =onŠal[`i+
.-/ Jin[ ^_ ^o >io_b_n [ Hch†f$_m( ^i5 ^_ h\lcf .444+ =onŠal[`i+
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Bfilc^[ >f[h][( jo_m ko_ _f /0 ^_ `_\l_li( ]o[nli ^c[m ^_mjo_m ^_ [ko_f
_h ko_ b[\c[ _gj_t[^i mo ][ll_l[ ^_ gchcmnli( g[lc[ ^ih Fim‡ . ^_ Lil*
noa[f( ko_^[h^i _f l_chi ]ih`c[^i [ mo _mjim[( c ^_m[j[l_]c_h^i ]ih ‡f ohi
^_ fim ji^_limim i\mn†]ofim j[l[ f[ j[t _hnl_ f[m ^im ]Šln_m+

Llch]cjc[lih _hnŠh]_m _h Hcm\i[ f[m chnlca[m []imnog\l[^[m ]o[h^i
_mn† p[][hn_ _f nlihi( c ohim ko_lc[h ko_ m_ l_]ihi]c_m_ [ mo bcd[ ^i‰[
I[lˆ[( [f j[mi ko_ inlim _l[h j[lnc^[lcim ^_f hc_ni ^_ ^ih Fim‡+ Af ai*
\c_lhi ^_ ?†lfi>EEE jl_mnŠ mo [jisi [f jlcg_li ^_ _mnim j[lnc^im(.-5ko_
nlcoh`Š fial[h^i f[ mif_gh_ []f[g[]cih ^_ ^i‰[ I[lˆ[ . _h .0 ^_ g[si
^_ .444+

?[mc [f gcmgi nc_gji m_ nopi hinc]c[ ^_ f[ i]oj[]cih ^_ f[ cmf[ ^_
O[hn[ ?[n[fch[ c ]ifihc[ ^_f O[]l[g_hni+ =f johni _f g[lko_m ^_ Lig\[f
_rcdcŠ ^_ f[ Cl[h >l_n[‰[ mo [fc[ht[ c mom [orcfcim j[l[ f[ ao_ll[( j_li _f
ai\c_lhi chaf‡m n_hc[ ko_ ^_`_h^_l _hnŠh]_m _h mom ]ifihc[m mom jlijcim
chn_l_m_m( c j_l_hnilc[g_hn_ m_ ^_h_aŠ [ fi ko_ m_ f_ j_^c[7i(

Lig\[f _l[ cgjin_hn_ j[l[ fo]b[l mifi( c go]bi g[m ]o[h^i _h _f
jlijci l_chi m_ ^_m_h][^_h[\[ f[ `[]]cih ^_ mom _h_gcaim ko_ jlihni f_
pif]Š ^_f gchcmn_lci ko_ b[\c[ ^_m_gj_‰[^i ^ol[hn_/4 [‰im+ ?ih ‡f ][*
sŠf[ g[m ji^_lim[ ]ifogh[ ^_ f[ gih[lkoˆ[ fomcn[h[ c [f gcmgi nc_gji
_f g[m `o_ln_ c n_h[t i\mn†]ofi j[l[ f[ ]_f_\l[]cih ^_ f[ j[t ]ih f[ ]iln_
p_]ch[+

=mˆ( jo_m( _h _f _mj[]ci ^_ nl_m g_m_m b[\c[h n_hc^i foa[l al[pˆmcgim
[]ihn_]cgc_hnim+ H[ go_ln_ ^_ ^ih Fim‡.( f[ jli]f[g[]cih ^_ mo bcd[( 1

koc_h b[\c[ [jis[^i _f ai\c_lhi ^_ I[^lc^( _f nlcoh`i ^_ f[ _rj_^c]cih ^_
?_\[ffim( f[ h_a[ncp[ ^_ Ehaf[n_ll[ [ chn_lp_hcl _h f[ ]o_mncih jil g_^ci
^_ f[m [lg[m( f[ ][c^[ ^_f jlcg_l gchcmnli c f[ fc\_ln[^ i po_fn[ [f j[cm ^_
mom g[m _h][lhct[^im _h_gcaim jifcnc]im8 ni^i _mni bcti ko_ jil jlcg_l[
p_t m_ j_hm[l[ _h oh [ll_afi j[]ˆ`c]i( g_^c[hn_ oh nl[n[^i ]ih _f ai\c_lhi
_mj[‰if+

?ih n[f i\d_ni f[ l_ch[ g[^l_ ^i‰[ I[lc[h[ Rc]nilc[ m_ jomi _h
g[l]b[ j[l[ I[^lc^( m_aol[ ^_ ko_ mo ch`fo_h]c[ mi\l_ _f †hcgi ^_ mo
b_lg[hi ?†lfim EEE ]ihnlc\oclc[ ji^_lim[g_hn_ [f \o_h ‡rcni ^_ f[ h_*
ai]c[]cih+

P[h fo_ai ]igi _f Ag\[d[^il jilnoao_m ^ih Bl[h]cm]i Ehi]_h]c[ ^_
Oiot[ chc]cŠ f[ c^_[ ^_f nl[n[^i( _f ?ih^_ ^_ Bfilc^[ >f[h][ f[ []icŠ ]ih
jf[]_l( _rcdc_h^i ]igi ‹hc][ ]ih^c]cih _f ko_ m_ _hn_h^c_m_h ^cl_]n[g_hn_(
mch ko_ g_^c[l[ hchaoh[ ]iln_ _rnl[hd_l[+ (++

=]_jn[^[ _mn[ \[m_ jil f[m j[ln_m ]ihnl[n[hn_m( ^c_lih fim ji^_l_m
h_i_m[lcim [f Ichcmnli _mj[‰if c [f Ag\[d[^il jilnhao_m8 koc_h_m ^_mjo_m

.-5 L[kocm*Dcmnicx8_ ^$Amj[ao_( n+ h( j+165+

.-1* Iihn_cli+ Dcmnilc[ ^_ Lilnoa[f n+F( j+ 2+

.-2 K\l[m jŠmnogffff ^_f ]ih^_ ^_ Bfilc^[ >f[h][( n+ l( j+ 3+
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^_ f[la[m ]ih`_l_h]c[m [domn[lih _f nl[n[^i jl_fcgch[l ^_ fˆgcn_m( 7`clg[^i
_h .+{ ^_ i]no\l_ ^_ .444 ko_ jihc[7`ch [ f[ m_]of[l ]ihnlip_lmc[+

D_ [koˆ _m+n_ cgjiln[hn_ ^i]og_hni+

REEE+

PN=P=@K LNAHEIEJ=N @A H•IEPAO AJ H= =I€NE?= IANE@EKJ=H(

=FQOP=@K AJPNA H=O ?KNKJ=O @A AOL=‚= U @A LKNPQC=H(

BENI=@K AH .+- @A K?PQ>NA @A .444+

!Ah _f hig\l_ ^_ f[ O[hnˆmcg[ Plchc^[^+
D[\c_h^i f[ ^cpch[ Llipc^_h]c[ _r]cn[^i _h fim [oaomnim ]il[tih_m

^_ Oom I[d_mn[^_m ?[nŠfc][s Bc^_fcmcg[ _f mch]_li ^_m_i ^_ _rnchaocl f[m
^_m[p_h_h]c[m ko_ b[ b[\c^i _hnl_ f[m ^im ]ilih[m ^_ Amj[‰[_ Lilnoa[f
s mom l_mj_]ncpim p[m[ffim jil ][mc _f _mj[]ci ^_ nl_m mcafim mi\l_ fim fˆgcn_m
^_ mom ^igchcim ^_ =g‡lc][_ =mc[7 j[l[ fial[l _mn_ cgjiln[hn_7`ch _
_mn[\f_]_l j_lj_no[g_hn_ f[ [lgihˆ[( [gcmn[^ _ \o_h[ chn_fca_h]c[ ko_
]ill_mjih^_h [f _mnl_]bi j[l_hn_m]i _ mo\fcg_m ]o[fc^[^_m ^_ n[h [fnim
jlˆh]cj_m( [f [gil l_]ˆjli]i ko_ m_ jli`_m[h _ [f chn_l_m ^_ f[m h[]cih_m
ko_ `_fctg_hn_ ai\c_lh[h( b[h l_mo_fni( ]ihp_hc^i_ [domn[^i _f jl_m_hn_
nl[n[^i jl_fcgch[l( ko_ m_lpcl† ^_ \[m__ `oh^[g_hni [f RSXW\WbWd] RS Zq'
[WbSa&ko_ m_ b[ ^_ _rn_h^_l † mo nc_gji ]ih f[ ch^cpc^o[fc^[^( _r[]ncno^
_ hinc]c[m h_]_mcdlc[m( g_^c[hn_ fi ]o[f m_ _pcn_h_ jl_][p[h j[l[ mc_gjl_
ho_p[m ^cmjon[m_ mom ]ihm_]o_h]c[m+ = _`_]ni( jo_m( ^_ ]ihm_aocl n[h cg*
jiln[hn_m i\d_nim( m_ hig\lŠ jil j[ln_ ^_ Oo I[d_mn[^ _f N_c ][nŠfc]i jil
mo Ichcmnli jf_hcjin_h]c[lci [f _r]_f_hnˆmcgi m_‰ilR]\ ?*0p &A]rW\]&
Q]\RS RS ;Z]`WRO 7ZO\QO&][\[ff_li ^_ f[ l_[f Šl^_h ^_ ?†lfim EEE( ^_f
?ihm_di ^_ Amn[^i ^_ Oo I[d_mn[^( mo jlcg_l O_]l_n[lci ^_ Amn[^is ^_f
^_mj[]bi( Ooj_lchn_h^_hn_ a_h_l[f ^_ ]ill_im n_ll_mnl_m s g[lcncgim( s ^_
f[m jimn[ms l_hn[ ^_ _mn[`_n[m _h Amj[‰[s f[m Eh^c[m8s jil f[ ^_ Oo
I[d_mn[^ f[ N_ch[ Bc^_fˆmcg[ `o‡ hig\l[^i Ichcmnli jf_hcjin_h]c[lci _f
_r]_f_hnˆmcgi m_‰ilR]\ D`O\QW0Q] >\]QS\QWO RS 7OchO 8]cbW\V]&?ig_h*
^[^il _h f[ †l^_h ^_ ?lcmni( ^_f ?ihm_di ^_ Oo I[d_mn[^ Bc^_fcmcg[_ mo
Ag\[d[^il ]_l][ ^_ Oo I[d_mn[^ ?[nŠfc][( koc_h_m ^_mjo_m ^_ b[\_lm_
]igohc][^i mom jf_him ji^_l_m _ ^_ b[\_lfim dota[^i _rj_^c^im _h \o_h[
_ ^_\c^[ `ilg[( ]ihpchc_lih _h fim [lnˆ]ofim mcaoc_hn_m ]ih [ll_afi† f[m
Šl^_h_m‡ chn_h]cih_m ^_ mom mi\_l[him7

=ln+ .+- D[\l† oh[ j[t j_lj_no[ s ]ihmn[hn_( [mˆ jil g[l ]igi jil
nc_ll[( _h ]o[fkoc_l j[ln_ ^_f goh^i _hnl_ f[m ^im h[]cih_m _mj[‰if[_ jil*
noao_m[( ]ih ifpc^i nin[f ^_ fi j[m[^i _ ^_ ]o[hni bo\c_l_h i\l[^i f[m
^im _h i`_hm[ l_]ˆjli][8 _ ]ih _mn_ `ch l[nc`c][h fim nl[`[^im ^_ j[t ^_ .0
^_ `_\l_li ^_ .335( ^_ 3 ^_ `_\l_li ^_ .4.2 _ ^_ .- ^_ `_\l_li ^_ .430(
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]igi mc `o_m_h chm_lnim _h ‡mn_( j[f[\l[ jil j[f[\l[( _h ni^i [kff_ffi ko_
_rjl_m[g_hn_ hi m_ ^]liao_ jil .-0 [lnc]of[m ^_f jl_m_hn_ nl[n[^i jl_fc*
gch[l( Š jil fim ko_ m_ b[s[h ^_ m_aocl j[l[ mo _d_]o]cih+

=ln+ /+{ Pi^im fim jlcmcih_lim ko_ m_ bo\c_l_h b_]bi _h g[li _h
nc_ll[ m_l[h jo_mnim fo_ai _h fc\_ln[^ mch inl[ ]ih^c]cih ko_ f[ ^_ [m_*
aol[l _f j[ai ^_ f[m ^_o^[m ko_ bo\c_l_h ]ihnl[ c^i _h _f j[cm _h ko_ m_
b[ff[l_h+ H[ [lncff_lˆ[ s gohc]cih_m ko_ ^_m^_ _f nl[n[^i ^_ L[lcm ^_ .-
^_ `_\l_li ^_ .430 m_ bo\c_l_h i]oj[^i jil [faoh[ ^_ f[m ^im jin_h]c[m
g f[ inl[( s fim h[pˆim [mˆ g_l][hn_m ]igi ^_ ao_ll[ ]ih mom ][la[tih_m(
[lncff_lˆ[( j_lnl_]bim s ^_g[m ko_ n[g\c_h m_ bo\c_l_h i]oj[^i( m_l[h
gono[g_hn_ l_mncnoc^im ^_ \o_h[ `_ _h _f n‡lgchi ^_ ]o[nli g_m_m mc*
aoc_hn_m† f[ `_]b[ ^_ f[ l[nc`c][]cih ^_ _mn_ nl[n[^i( Š †hn_m mc m_l jo^c_m_(
[ohko_ f[m jl_m[m ‹ i]oj[]cih_m ^cg[h_h ^_ [faoh[m []]cih_m ^_ ao_ll[
_h g[l Š _h nc_ll[( ^_ ko_ [f jl_m_hn_ hi jo_^[ b[\_l ff_a[^i hinc]c[8
jo_m mch_g\[lai ^_\_l[h ]igjl_h^_lm_ _h _mn[ l_mncno]cih( cao[fg_hn_
ko_ fim \c_h_m s _`_]nim nig[^im† fim jlcmcih_lim ]osi ^igchci pchc_l_†+
ko_^[l( m_aoh _f jl_m_hn_ nl[n[^i( ^_hnli ^_ f[ ^_g[l][]cih ^_f mi\_l[hi
g koc_h m_ b[h ^_ l_mncnocl+

=ln+ 0+{ ?igi ohi ^_ fim jlch]cj[f_m gincpim ^_ f[m ^cm]il^c[m i]o*
llc^[m _hnl_ f[m ^im ]ilih[m b[s[ mc^i _f _mn[\f_]cgc_hni jilnoao_m ^_ f[
Q]Z]\WÔ _f O[]l[g_hni( cmf[ ^_ O[h C[\lc_f s inlim jo_lnim s n_llcnilcim
ko_ m_ b[h jl_n_h^c^i jil [ko_ff[ h[]cih _h f[ \[h^[ m_jn_hnlcih[f ^_f
lci ^_ f[ Lf[n[( b[]c_h^i ]igoh ]ih fim _mj[‰if_m f[ h[p_a[]cih ^_ _mn__
[oh f[ ^_f Qloao[s( m_ b[h ]ihp_hc^i fim ^im [fnim ]ihnl[s_hn_m( jil _f
\c_h l_]ˆjli]i ^_ †g\[m h[]cih_m( s j[l[ [m_aol[l oh[ j[t j_lj_no[ _hnl_
f[m ^im( ko_ ^c]b[ h[p_a[]cih ^_ fim lcim ^_ f[ Lf[n[ s Qloaooss f_m
n_ll_him ^_ mom ^im \[h^[m m_jn_hnlcih[f s g_lc^cih[f j_ln_h_t][h jlcp[*
ncp[g_hn_ † f[ ]ilih[ ^_ Amj[‰[ s † mom m‹\^cnim b[mn[ ^ih^_ ^_m_g\i][
_h _f gcmgi Qloao[s jil mo lc\_l[ i]]c^_hn[f _f lci DS_cW`qi DS^W`W'
UbbOht&_rn_h^c‡h^im_ f[ j_ln_h_h]c[ ^_ Amj[‰[ _h f[ l_`_lc^[ \[h^[ m_j*
n_hnlcih[f b[mn[ f[ fˆh_[ ^cpcmilc[ ko_ m_`ilg[l† jlch]cjc[h^i jil f[ j[ln_
45, g[l _h _f [llisi ^_ C?mcqs `o_ln_ ^_FO\ AWUcSZch]fomcp_(_ mcaoc_h*
^i f[m ilcff[m ^_ f[ f[aoh[ AS`W\ g nig[l f[m ][\_]_l[m Š p_lnc_on_m ^_f
EW] BSU`]&f[m ]o[f_m ]igi ni^[m f[m ^_g[m ^_ fim lcim ko_ p[h † ^_m_g*
\i][l † fim l_`_lc^im ^_ f[ DZObOs H`cUcOg b[mn[ f[ _hnl[^[ _h _mn_
‹fncgi ^_ ^c]bi DS^W`WUcOht&ko_^[l[h jlcp[ncp[m ^_ f[ gcmg[ ]ilih[ ^_
Amj[‰[( ]ih ni^im fim n_llcnilcim ko_ jim__ s ko_ ]igjl_h^_h [ko_ffim
j[cm_m( ch]fom[ f[ ]cn[^[ ]ifihc[ ^_f O[]l[g_hni s mo n_llcnilci( f[ cmf[ ^_
FO\ <OP`WSZs fim ^_lh[m _mn[\f_]cgc_hnim ko_ b[mn[ [bil[ b[s[ jim_c^iŠ
jl_n_h^c^i jim__l f[ ]ilih[ ^_ Lilnoa[f b[mn[ f[ fˆh_[ ko_ m_ `ilg[l†(
g ]osi `ch Oo I[d_mn[^ Bc^_fˆmcg[( _h mo hig\l_ s _h _f ^_ mom b_l_^_lim
s mo]_mil_m( l_hoh]c[ s ]_^_ † Oo I[d_mn[^ ?[nŠfc][ s † mom b_l_^_lim s
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mo]_mil_m ]o[fkoc_l[ []]cif(f s ^_l_]bi Š jim_mcih ko_ f[ b[s[h j_ln_h_]c^i
_ j_ln_h_t][h †+ ^c]bim n_llcnilcim jil fim [lQ]ofim 2+{ s 3+{ ^_f nl[n[^i ^_
Qnl_]bn ^_ .4.2 Š _h ^cmnchn[ `ilg[+

=ln+ 1+{ L[l[ _pcn[l inli gincpi ^_ ^cm]il^c[m _hnl_ f[m ^im gih[l*
koˆ[m( ko_ b[+ mc^i f[ _hnl[^[+ ^_ f[ f[aoh[ ^_ fimDOb*0Š EW] <`O\RS RS
FO\( DSR`]mcaoc_h^i ^_mjo_m jil mom+ p_lnc_hn_m b[mn[ _f lci U[]oc( ]os[m
^im \[h^[m s h[p_a[]cih b[h jl_n_h^c^i j_ln_h_]_lf[m [g\[m ]ilih[m( m_
b[h ]ihp_hc^i [bil[ _h ko_ ^c]b[ h[p_a[]cih s _hnl[^[ ko_^_h jlcp[ncp[*
g_hn_ j[l[ f[ ^_ Lilnoa[f( +_rn_h^c‡h^im_ mo ^igchci jil f[ lc\_l[ g_lc*
^cih[f b[mn[ _f [llisi ^_ GOVW[&mcaoc_h^i jil f[m ilcff[m ^_ f[ f[aoh[ ^_
f[ +?>O\&UjbS`O_h fˆh_[ l_]n[ b[mn[ _f g[l( s jil f[ j[ln_ ^_f ]ihnch_hn_
cl†+ f[ fch_[ ^_m^_ f[m ilcff[m ^_ ^c]b[ f[aoh[ ^_+?>S`W\&nig[h^i f[ ^cl_]*
]cih jil _f jlcg_l [llisi g_lc^cih[f ko_ _hnl[ _h _f m[hal[^_li Š ^_m[w
ao[^_li ^_ _ff[( s ko_ ]ill_ jil fi g[m chg_^c[ni [f `o_ln_ jilnoao_m ^_
FO\ <]\hOZ]&^_m^_ _f ]o[f( mch _r]_^_l _f fcgcn_ ^_ ^c]bi [llisi( ]ihnc*
ho[l† f[ j_ln_h_h]c[ ^_ Lilnoa[f jil f[m ][\_]_l[m ^_ fim lcim ko_ ]ill_h
b†]c[ _f g_h]cih[^i EW] <`O\&RSs b†]c[ _f U[]o•( b[mn[ ko_ j[m[h^i jil
_h]cg[ ^_ f[m ^_f lci (6̀ O`WQ]s C]gOQcq&ko_ ko_^[l[h ^_ f[ j[ln_ ^_
Lilnoa[f( s f[m ^_ fim lcimDW`ObW\q‡ >PW[W\q&ko_ ko_^[l[h ^_ f[ j[ln_
^_ Amj[‰[( m_ ncl[l† oh[ fch_[ ko_ ]o\l[ fim _mn[\f_]cgc_hnim jilnoao_m_m
b[mn[ _f ^_m_g\i][^_li ^_f lci DW^W`WUcOht_h _f Qloao[s( ko_ b[h ^_
ko_^[l _h _f []no[f _mn[^i _h ko_ j_ln_h_]_h † f[ ]ilih[ ^_ Amj[‰[7 l_]i*
g_h^†h^im_ † fim ]igcm[lcim ko_ ff_p_h† _d_]o]cih _mn[ fch_[ ^cpcmilc[(
ko_ mca[h _h ni^[ _ff[ f[m ^cl_]]cih_m ^_ fim gihn_m jil f[m ]og\l_m ^_v
_ffim( Š ^_ fim lcim ^ih^_ fim bo\c_l_g jlijŠmcni8 s ko_ f[m p_lnc_hn_m ^_
^c]bim lcim s mom h[]cgc_hnim mclp[h ^_ g[l]im† ohi s inli ^igchci( ^ih*
^_ m_ jo^c_l_ _d_]on[l [mˆ( j[l[ ko_ fim lcim ko_ h[]c_l_h _h oh ^igchci
_ ]illc_l_h b†]c[ ‡f( ko_^_h ^_m^_ mom h[]cgc_hnim † `[pil ^_ [ko_f ^igc*
hci( fi ]o[f m_ jo_^_ _`_]no[l g_dil _h f[ fˆh_[ ko_ ]ill_l†+ ^_m^_ f[ f[aoh[
AS`W\ b[mn[ _f lciDS^W`WUcOht&_h ]osi j[l[d_ hi b[s lcim al[h^_m ko_
[nl[pc_m_h ^_ oh n_ll_hig inli( jilko_ ^ih^_ fim bo\c_l_ hi m_ ji^l†
p_lc`c][l _mn_ g‡ni^i( ]igi _m \c_h hinilci( s m_ m_aocl† _f ko_ _h mom l_m*
j_]ncpim ][mim m_ _mj_]c`c][ _h inliO [lnˆ]ofim ^_ _mn_ nl[n[^i j[l[ m[fp[l
f[m j_ln_h_h]c[m s jim_mcih_m jlch]cj[f_m ^_ [g\[m ]ilih[m+ Oo I[d_mn[^
?[nŠfc][( _h mo hig\l_ _ _h _f ^_ mom b_l_^_lim s mo]_mil_m( ]_^_ [ `[pil
^_ Oo I[d_mn[^ Bc^_fˆmcg[( ^_ mom b_l_^_lim s mo]_mil_m ni^im s ]o[f_m*
koc_l ^_l_]bim ko_ f_ jo_^[h j_ln_h_]_l g fim n_llcnilcim ko_( m_aoh p[
_rjfc][^i _h _mn_ [lnc]ofi( ^_\_h ]ill_mjih^_l † f[ ]ilih[ ^_ Lilnoa[f+

=ln+ 2+{ ?ih`ilg_ [ fi _mncjof[^i _h fim [lnˆ]ofim [hn_]_^_hn_m( ko_*
^[l[o l_m_lp[^[m _hnl_ fim ^igchcim ^_ oh[ s inl[ ]ilih[ f[m f[aoh[m ^_
I_lch s ^_ f[ I[hao_l[( sf[m f_hao[m ^_ nc_ll[ ko_ g‡^c[h _hnl_ _ff[m s f[
]imn[ ^_ g[l( mch ko_ hchaoh[ ^_ f[m ^im h[]cih_m f[m i]oj_( mclpc_h^i mifi
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^_ m_j[l[]cih8 ^_ mo_ln_ ko_ hc fim _mj[‰if_m j[m_h _f [llisi ^_ ?boˆ s
^_ FO\ AWUcSZ†]c[ f[ j[ln_ m_jn_hnlcih[f( hc fim jilnoao]m_m _f [llisi ^_
P[cg8 fˆh_[ l_]n[ [f g[l b†]c[ f[ j[ln_ g_lc^cih[f7 ]_^c_h^i Oo I[d_mn[^
Bc^_fˆmcg[( _h mo hig\l_ s _h _f ^_ mom b_l_^_lim_ mo]_mil_m(† `[++*il ^_
f[ ]ilih[ ^_ Amj[‰[ s ^_ _mn[ ^cpcmcih( ]o[fkoc_l ^_l_]bi ko_ jo_^[ n_h_l
† f[m ao[l^c[m ^_ ?boˆ s mo ^cmnlcni(g f[ \[ll[ ^_ 8OabWZZ]a <`O\RSa&[f
`o_ln_ ^_FO\ AWUcSZs g ni^i fi ^_g[m ko_ _h _ff[ m_ ]igjl_h^_+

=ln+ 3+- = m_g_d[ht[ ^_ fi _mn[\f_]c^i _h _f [lnˆ]ofi [hn_]_^_hn_(
ko_^[l† n[g\c_h l_m_lp[^i _h fi l_mn[hn_ ^_ f[ fˆh_[ ^cpcmilc[( n[hni b[mn[
f[ _hnl[^[ _h _f Qloao[s ^_f lci L_jclcao[t‹( ]o[hni _h _f jf$ial_mi ko_
m_ _mj_]c`c][l† _h fim mcaoc_hn_m [lnˆ]ofim( oh _mj[]ci mo`c]c_hn_ _hnl_ fim
fˆgcn_m ^_ [g\[m h[]cih_m( [ohko_ hi m_[ ^_ cao[f [h]bol[ [f ^_ f[m ]cn[*
^[m f[aoh[m( _h _f ]o[f hi jo_^[h _^c`c][lm_ ji\f[]cih_m jil hchaoh[ ^_
f[m ^im j[ln_m( hc ]ihmnloclm_ `iln[f_t[m( ao[l^c[mŠ jo_mnim ^_ nlij[( ^_
gi^i ko_ fim n[f_m _mj[]cim m_[h h_onl[f_m( jihc‡h^im_ gidih_m s m_‰[f_m
m_aol[m ko_ b[a[h ]ihmn[l † fim p[m[ffim ^_ ][^[ h[]cih _f mcnci ^_
^ih^_ hi ^_\_l†h j[m[l8 † ]osi `ch m_ \om][l[h fim bnaim s lcim ko_
jo_^[h m_lpcl ^_ fˆgcn_ `cdi ‡ ch^_f_\f_( s _h mo ^_`_]ni f[m ]QJf\l]m^_
fim gihn_m g[m m_‰[f[^im( ko_^[h^i _mnim s mom `[f^[m jil n‡lgchi h_o*
nl[f ^cpcmilci _h ko_ hi m_ jo_^[ _hnl[l( ji\f[l( _^c`c][l( hc `ilnc`c][l jil
[faoh[ ^_ f[m ^im h[]cih_m+

=ln+ 4+- Him b[\cn[hn_m jilnoao_m_m ko_ bo\c_l[ _h f[C]Z]\WO RSZ
FOQ`O[S\b]& cmf[ ^_FO\ <OP`WSZs inlim ]o[f_mkoc_l[ _mn[\f_]cgc_hnim
ko_ p[h ]_^c^im† Amj[‰[ jil _f [lnˆ]ofi 0( i _ ni^im fim ^_g[m ko_ ^_m^_
f[m jlcg_l[m ]ihn_mn[]cih_m ^_f [‰i ^_ .43/ m_ bo\c_l_h ]ihm_lp[^i _h
^cp_lmi ^igchci( n_h^l[h f[ fc\_ln[^ ^_ l_ncl[lm_Š j_lg[h_]_l [ffˆ ]ih mom
_`_]nim s go_\f_m( s [mˆ _ffim ]igi _f ai\_lh[^il( i`c]c[f_m _ mif^[^im ^_
f[ ao[lhc]cih ^_ f[ 8]Z]\WO RSZ FOQ`O[S\b]&ko_ m_ ^_\_l[h l_ncl[l(
ji^l[h p_h^_l fim \c_h_m l[c]_m( _hnl_a†h^im_ † Oo I[d_mn[^ Bc^_fˆmcg[ f[
[lncff_lˆ[( [lg[m s gohc]cih_m ko_ f_ bo\c_l_h j_ln_h_]c^i _h ^c]b[ ]ifihc[
s _mn[\f_]cgc_hnim+ H[ gcmg[ fc\_ln[]f s ^_l_]bim ait[l[h fim b[\cn[hn_m(
i`c]c[f_m s mif^[^im _mj[‰if_m ko_ _rcmnc_l_h _h [faohim _mn[\f_]cgc_hnim
]_^c^im Š l_hoh]c[^im g f[ ?ilih[ ^_ Lilnoa[f jil _f [lnˆ]ofi 1(- l_mncno*
s‡h^im_ † Oo I[d_mn[^ ?[nŠfc][ ni^[ f[ [lncff_lˆ[ _ gohc]cih_m ko_ m_
bo\c_l_h b[ff[^i [f nc_gji ^_ f[ ‹fncg[ chp[mcih+^_ fim jilnoao_m_m _h _f
Nci Cl[h^_ ^_ O[h L_^li( mo pcff[( ao[l^c[m s jo_mnim ^_ oh[ s inl[
\[h^[( _r]_jni [ko_ff[ j[ln_ ko_ bo\c_m_ mc^i nig[^[ _ j_ln_h_]c_m_† fim
jilnoao_m_m [f nc_gji ^_ f[ _hnl[^[ ^_ fim _mj[‰if_m _h [ko_ffim _mn[\f_*
]cgc_hnim jil _f [‰i ^_ .43/+ Amn[ l_af[ m_ i\m_lp[l† l_]ˆjli][gj+hn_ _h
ni^[m f[m ^_g[m ]_mcih_m ko_ ]ihnopc_m_ _mn_ nl[n[^i j[l[ _mn[\f_]_l f[m
j_ln_h_h]c[m ^_ [g\[m ]ilih[m _ mom l_mj_]ncpim fˆgcn_m+

=ln+ 5+- Mo_^[h^i s[ m_‰[f[^[m f[m j_ln_h_h]c[m ^_ [g\[m ]ilih[m
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b[mn[ f[ _hnl[^[ ^_f lˆi DS_cW`q3 DS^W`WUcOht_h _f Qloao[s( m_ b[h
]ihp_hc^i fim [fnim ]ihnl[n[hn_m _h ko_ f[ fch_[ ^cpcmilc[ m_aocl† [ao[m
[llc\[ ^_ ^c]bi DS_cW`qb[mn[ mo ilˆa_h jlch]cj[f( s ^_m^_ ‡mn_( jil fi g[m
[fni ^_f n_ll_hi( \[di f[m l_af[m ^[^[m _h _f [lnˆ]ofi 3({ ]ihncho[l† † _h*
]ihnl[l f[m ]illc_hn_m ^_f lciFO\ (6\b]\W]&ko_ ^_m_g\i][ _h _f al[h^_
^_ *+b`WbcPO&ko_ jil inli hig\l_ ff[g[h Eao[t‹( mcaoc_h^i ‡mn_ [ao[m
[\[di b[mn[ mo _hnl[^[ _h _fDO`O\o jil mo lc\_l[ ilc_hn[f( s ]ihncho[h^i
_hnŠh]_m( [ao[m [llc\[ ^_f gcmgiDO`O\o&b[mn[ ^ih^_ m_ f_ dohn[ _f lci
>Uc`Sgjil mo lc\_l[ i]]c^_hn[f+

=ln+ 6+{ @_m^_ f[ \i][ Š _hnl[^[ ^_f Eaol_s m_aocl† f[ l[s[ [ao[m
[llc\[ ^_ _mn_ b[mn[ mo ilˆa_h jlch]cj[f( s ^_m^_ ‡f m_ ncl[l† oh[ fch_[
l_]n[ jil fi g[m [fni ^_f n_ll_hi( ]ih [ll_afi † .-=}[]n[^i _h _f ]cn[^i
[lnˆ]ofi 3+{ b[mn[ b[ff[l f[ ][\_]_l[ Š p_lnc_hn_ jlch]cj[f ^_f lci g[m p_*
]chi † ^c]b[ fˆh_[( ko_ ^_m[aŒ_ _h _fDO`OUcOgjil mo lc\_l[ ilc_hn[f(
ko_ n[f p_t m_l† _f ko_ ff[g[hC]``WS\bSa3!s _hnŠh]_m \[d[l† f[ l[s[ jif$
f[m [ao[m ^_ _mn_ lci b[mn[ mo _hnl[^[ _h _f gcmgiDO`OUcOg&̂_m^_ ]os[+
\i][ mo\cl† jil _f ][h[f jlch]cj[f ko_ ^_d[ _mn_ lci _h nc_gji m_]i( _
m_aocl† jil mom [ao[m b[mn[ _h]ihnl[l fim j[hn[him ko_ `ilg[ _f lci( ff[*
g[^im f[ f[aoh[ ^_ fim KO`OgSa&s [nl[p_m[l† _mn[ f[aoh[ b[mn[ f[ \i][
^_f lci F[ol‹+

=ln+ .-+ @_m^_ f[ \i][ ^_f ?[ol‹ jil f[ j[ln_ i]]c^_hn[f( m_aocl†
f[ `lihn_l[ _h fˆh_[ l_]n[ b[mn[ f[ lc\_l[ [omnl[f ^_f lci <cO^]`p Š >bS\Sa
_h`l_hn_ ^_ f[ \i][ ^_f lci FO`O`p&ko_ _hnl[ _h ^c]bi <cO^]`p jil mo
lc\_l[ m_jn_hnlcih[f+ L_li mc fim ]igcm[lcim _h][la[^im ^_f [ll_afi ^_ fim
]ih`ch_m s _d_]o]cih ^_ _mnim [lnˆ]ofim b[ff[l_h [f nc_gji ^_ l_]ihi]_l _f
j[cm _hnl_ fim lcim?[ol‹ s Co[jil‡( inlim lcim Š n‡lgchim h[nol[f_m jil
^ih^_ g[m ]Šgi^[g_hn_ s g[sil ]_lnc^og\l_ jo_^[ m_‰[f[lm_ f[ l[s[ ^_
[ko_f j[l[d_( m[fp[h^i mc_gjl_ f[ h[p_a[]cih ^_f ?Oc`+b&ko_ ^_\_ m_l jlc*
p[ncp[ ^_ fim jilnoao_m_m( ]igi _f ][gchi ko_ mo_f_h b[]_l ^_CcgOPo
b[mn[AOb]U`]a]3! fim ^im [fnim ]ihnl[s_hn_m ]ihmc_hn_h s [jlo_\[h ko_
[mˆ m_ _mn[\f_t][( mch [n_h^_l † [faoh[ jil]cih g[m Š g‡him ^_ n_ll_hi
ko_ jo_^[ ko_^[l † oh[ Š † inl[ j[ln_+ @_m^_ _f foa[l ko_ _h f[ g†la_h
[omnl[f ^_f Co[jil‡ `o_l_ m_‰[f[^i jil n‡lgchi ^_ f[ l[s[( ]igi ko_^[
_rjfc][^i( \[d[l† f[ `lihn_l[ jil ni^[ f[ ]illc_hn_ ^_f lci <cO^]`p b[mn[
g[m [\[di ^_ mo ohcih ]ih _f lci AO[]`p& ko_ h[]_ _h f[ jlipch]c[ ^_
FO\bO C`ch RS ZO FWS``Os [nl[pc_m[ f[ gcmcih ^_ fim Iir[m( `ilg[h^i
dohnim _f lci ko_ ff[g[h ^_ f[ AORS`O&_f ]o[f _hnl[ _h _fAO`Or]\ Š
(6[Oh.\Oa jil mo lc\_l[ [omnl[f+

=ln+ ff+ >[d[l† f[ fˆh_[ jil f[m [ao[m ^_ _mnim ^im lcim<cO^]`p s
AO[]`p& s[ ohc^im ]ih _f hig\l_ ^_ Z>TORS`O&b[mn[ _f j[l[d_ mcno[^i _h
cao[f ^cmn[h]c[ ^_f lci+?TO`Or]\Š 6[Ohs\Oa s ^_ f[ \i][ ^_f lci AO'
[]`p &( s ^_m^_ [9.o]fj[l[d_ ]ihncho[l† jil oh[ fˆh_[ _mn_*i_mn_ b[mn[
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_h]ihnl[l ]ih f[ lc\_l[ ilc_hn[f ^_f lci ?OPO`qko_ _hnl[ _o _fAO[r]\
jil mo lc\_l[ [omnl[f8 s \[d[h^i jil f[m [ao[m ^_f gcmgi ?O(PO`qb[mn[
^ih^_ ^_m_g\i][ _h _f AO`Or]\ o(6[Ohs\Oa&m_aocl† [ao[m [\[di ^_ _mn_
lci( ko_ fim _mj[‰if_m mo_f_h ff[g[lC`SZZO\Os fim ch^cim<bbWS\O&b[mn[
f[ \i][ g[m i]]c^_hn[f ^_f LO^c`o& ko_ ^_m[ah[ _h ‡f jil f[ g†la_h
m_jn_hnlcih[f+

=ln+ ./+ ?ihncho[l† f[ `lihn_l[ mo\c_h^i [ao[m [llc\[ ^_ ^c]b[ \i][+
g[m i]]c^_hn[f ^_f LO^cb#o&s jil _h g_^ci ^_ _mn_ ^i b[mn[ [ko_f johni
_h ko_ jo_^[h ko_^[l ]o\c_lnim fim _mn[\f_]cgc_hnim jilnoao_m_m ^_ f[m
ilcff[m ^_f ^c]bi lci LO^c`o s ^_f BSU`]& ]igi n[g\c_h f[ ]igohc][]cih
3 ][h[f ^_ ko_ m_ m_lpc[h fim gcmgim jilnoah_m_m _hnl_ _mnim ^im lcim [f
nc_gji ^_ ]_f_\l[lm_ _f nl[n[^i ^_ fˆgcn_m ^_ .0 ^_ _h_li ^_ .42- ]ih*
`ilg_ [f m_hnc^i fcn_l[f ^_ ‡f_ ^_ mo [lnˆ]ofi 6({ fi ko_ _hn_l[g_hn_ m_
_d_]on[l† m_aoh _f _mn[^i ko_ _hn†h]_m n_hc[h f[m ]im[m( mch j_ldo^c][l
n[gji]i † f[m jim_mcih_m _mj[‰if[m hc † mom l_mj_]ncp[m j_ln_h_h]c[m s
]igohc][]cih_m ]ih _ff[m s ]ih _f lci C`W\]Q]2 ^_ gi^i kh_ hc fim _mj[*
‰if_m jo_^[h chnli^o]clm_ _h fim ]cn[^im _mn[\f_]cgc_hnim s ]igohc][]cih
jilnoao_m[( hc j[m[l [a‹[m [\[di ^_ ^c]b[ \i][ i]]c^_hn[f ^_f LO^c`o& hc
^_f johni ^_ fˆh_[ ko_ m_ `ilg[l_ _h _f lci BSU`] s_h fim ^_g[m ko_ _h
‡f m_ chnli^o]_h8 hc fim jilnoao_m_m mo\cl [ao[m [llc\[ ^_ fim gcmgim( hc
inlim lcim ko_ m_ f_m oh_h( j[l[ \[d[l ^_f ]cn[^i johni ^_ fch_[ † fim _mn[*
\f_]cgc_hnim _mj[‰if_m s † mom ]igohc][]cih_m8 hc l_gihn[lm_ b†]c[ _f
C`W\]Q] hc _rn_h^_lm_ b†]ˆ[ f[m jlipch]c[m ji\f[^[m jil Amj[‰[( o † fim
^_mji\f[^im ko_ f[ b[h ^_ j_ln_h_]_l m_aoh fim jl_m_hn_m [lnˆ]ofim8†
]osi `ch f[m j_lmih[m ko_ m_ hig\l[l_h j[l[ f[ _d_]o]cih ^_ _mn_ nl[n[^i
m_‰[f[l[h [ko_ffim fˆgcn_m \om][h^i f[m f[aoh[m s lcim ko_ m_ dohn_h [f
LO^c`o s BSU`] s m_ []_lko_h g[m [f log\i ^_f hiln_( s_h _ffim `cd[l[h
_f johni ^_ ko_ hi ^_\_l† j[m[l f[ h[p_a[]cih s omi ^_ f[ oh[ hc ^_ *$M

inl[ h[]ˆih( ]o[h^i [j[ln†h^im_ ^_ fim lcim b[s[ ^_ ]ihncho[l f[ `lihn_l[
jil fim gihn_m ko_ g‡^c[h _hnl_ _fC`W\]Q] s AO`Or]\ o (6[Ohs\Oa&
_h^_l_t[h^i n[g\c_h f[ fch_[ ^_ f[ l[s[ ]o[hni$ jo^c_l_ m_l b†]c[ _f hiln_(
mch l_j[l[l _h _f ji]i g[m E g‡him ^_f n_ll_hi ko_ ko_^_ † oh[j inl[
]ilih[( ]ih n[f ko_ m_ fial_h fim _rjl_m[^im `ch_m b[mn[ ]ih]focl ^c]b[
fch_[ ^ih^_ `ch[fct[h fim ^igchcim ^_ [g\[m gih[lkoˆ[m+

=ln+ .0+ H[ h[p_a[]cih ^_ fim lcim jil ^ih^_ j[m[l_ f[ `lihn_l[ Š
l[s[ m_l† ]igoh † f[m ^im h[]cih_m b[mn[ [ko_f johni _h ko_ j_ln_h_*
]c_l_h † _hnl[g\[m l_mj_]ncp[g_hn_ mom ^im ilcfE[m8 s ko_^[l† jlcp[ncp[
^c]b[ h[p_a[]cih s omi ^_ fim lcim † [ko_ff[ h[]cih † koc_h j_ln_h_]c_l_h
jlcp[ncp[g_hn_ mom ^im lc\_l[m( ^_m^_ _f johni _h ko_ jlch]cjc[l_ _mn[
j_ln_h_h]c[7 ^_ gi^i ko_ _h ni^i o _h j[ln_ m_l† jlcp[ncp[ o ]igoh f[
h[p_a[]cih( m_aoh.- `o_l_h f[m lc\_l[mj ilcff[m ^_f lci8 s j[l[ ko_ fim
m‹\^cnim ^_ oh[ s ^_ inl[ ]ilih[ hi jo_^[h cahil[l _mn[ l_af[( m_ EFih^l[h



=J =HAO @A H= QJERANOE@=@+ )(+

g[l]im Š n‡lgchim _h ][^[ johni _h ko_ f[ fˆh_[ ^cpcmilc[ m_ oh[† [f*
aohim lcim( Š m_ m_j[l_ ^_ _ffim( ]ih chm]lcj]cih_m ko_ _rjfcko_h m_l ]igoh
Š jlcp[ncpi _f omi s h[p_a[]cih ^[ [ko_f lci ^_ [g\[m Š ^_ $oh[ h[]cih
mif[( ]ih _rjl_mcih ^_ f[ ko_ jo_^[ Š hi j[m[l ^_ [ko_f johni( \[di f[m
j_h[m ko_ m_ _mn[\f_]_h _h _mn_ nl[n[^i+

=ln+ .1+ Pi^[m f[m cmf[m ko_ m_ b[ff[l_h _h ]o[fkoc_l[ ^_ fim lcim jil
^ih^_ b[ ^_ j[m[l f[ l[s[( m_aoh fi ]ihp_hc^i _h fim jl_m_hn_m [lnˆ]ofim
jl_fcgch[l_m( j_ln_h_]_l[h [f ^igchci † ko_ _mnopc_l_h g[m jlŠrcg[m _h
_f nc_gji s _mn[]cih g[m m_][8 s mc _mnopc_l_h mcno[^[m † cao[f ^cmn[h]c[
^_ [g\[m ilcff[m ko_^[l[h h_onl[f_m( _r]_jni ]o[h^i `o_l_h ^_ al[h^_
_rn_hmcih s [jlip_]b[gc_hni8 jo_m _hnŠh]_m m_ ^cpc^cl[h jil gcn[^(
`ilg[h^i f[ ]ill_mjih^c_hn_ fˆh_[ ^_ m_j[l[]cih j[l[ $^_n_lgch[l fim
fˆgcn_m ^_ [g\[m h[]cih_m+

=ln+ .2+ L[l[ ko_ m_ ^_n_lgch_h n[g\c_h ]ih f[ g[sil _r[]ncno^
fim fˆgcn_m chmcho[^im _h fim [lnˆ]ofim ^_ _mn_ nl[n[^i(_ m_ _mj_]c`cko_h$
mch ko_ b[s[ foa[l† f[ g[m f_p_ ^o^[ _h fi `onoli( ni^im fim johnim jil
^ih^_ ^_\[ j[m[l f[ fˆh_[ ^cpcmilc[( ^_ gi^i ko_ m_ jo_^[ _rn_h^_l oh
nl[n[^i ^_`chcncpi ]ih _rjl_mcih ch^cpc^o[f ^_ ni^im _ffim( m_ hig\l[l[h
]igcm[lcim jil Oom I[d_mn[^_m ?[nŠfc][ s Bc^_fˆmcg[( Š m_ ^[l† `[]ofn[^
† fim ai\_lh[^il_m ^_ f[m jlipch]c[m j[l[ ko_ _ffim Š f[m j_lmih[m ko_
_fcac_l_h m_[h ^_ ]ihi]c^[ jli\c^[^( chn_fca_h]c[ s ]ihi]cgc_hni ^_f j[cm(
dohn†h^im_ _h fim j[l[d_m ^_ f[ ^_g[l][]cih( m_‰[f_h ^c]bim johnim ]ih
[ll_afi † fim [lnˆ]ofim ^_ _mn_ nl[n[^i8 inila[h^i fim chmnlog_hnim ]ill_m*
jih^c_hn_m s `ilg[h^i g[j[ johno[f ^_ ni^[ f[ `lihn_l[ ko_ l_]ihi]c_l_h
s m_‰[f[l_h( ]os[m ]ijc[m [onilct[^[m s `clg[^[m ^_ ohim s inlim m_ ]igo*
hc][l[h s l_gcncl[h † f[m ^im ]Šln_m( jihc_h^i ^_m^_ fo_ai _h _d_]o]cih
ni^i [ko_ffi _h ko_ _mnopc_l_h ]ih`ilg_m( s l_^o]c_h^i † oh [domn_ s _r*
j_^c_hn_ chn_lchi fim johnim _h ko_ bo\c_l_ [faoh[ ^cm]il^c[( b[mn[ ko_
jil mom ]Šln_m(† koc_h_m ^[l[h j[ln_( m_ l_mo_fp[ ^_ ]igoh []o_l^i fi
ko_ nopc_l_h*%)*# ]ihp_hc_hn_+ L[l[ ko_ m_ fial_ f[ g[sil \l_p_^[^ _h
^c]bi l_]ihi]cgc_hni s ^_ff.[l][]cih^_ f[ fˆh_[ s _d_]o]cih ^_ fim [lnˆ]ofim
^_ _mn_ nl[n[^i( m_ hig\l[l[h fim ]igcm[lcim _rj_lnim ^_ oh[ s inl[ ]iln_
jil jlipch]c[m Š n_llcnilcim( ^_ gi^i ko_ † oh gcmgi nc_gji m_ jo_^[
_d_]on[l jil j[ln_m ni^i fi [domn[^i s ]ihp_hc^i( ]igohc]†h^im_ l_]ˆ*
jli][g_hn_ s ]ih [hnc]cj[]cih fim ai\_lh[^il_m ^_ [g\[m h[]cih_m _h
[ko_ff[m jlipch]c[m f[ _rn_hmcih ^_ n_llcnilci ko_ ]igjl_h^_ f[ ]igcmcih
s `[]ofn[^_m ^_f ]igcm[lci Š _rj_lni hig\l[^i jil ][^[ j[ln_+

=ln+ .3+ Him ]igcm[lcim Š j_lmih[m hig\l[^[m _h fim n‡lgchim ko_
_rjfc][ _f [lnˆ]ofi [hn_]_^_hn_( [^_g[m ^_ f[m l_af[m _mn[\f_]c^[m _h _mn_
nl[n[^i( n_h^l[h jl_m_hn_ j[l[ fi ko_ hi _mnopc_l_ _mj_]c`c][^i _h ‡f( ko_
mom i\d_nim _h f[ ^_g[l][]cih ^_ f[ fˆh_[ ^cpcmilc[ ^_\_h m_l f[ l_]ˆjli][
m_aolc]f[^_ j_lj_no[ j[t _ nl[hkocfc^[]f ^_ [g\[m h[]cih_m( s _f nin[f
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_rn_lgchci ^_ fim ]ihnl[\[h^im ko_ fim m‹\^cnim ^_ f[ oh[ jo_^[h b[]_l
_h fim ^igc+hcim Š ]ih fim p[m[ffim ^_ f[ inl[7 jil fi ko_( ]ih [n_h_cih g
_mnim ^im i\d_nim( m_ f_m ^[l[h f[m ]ill_mjih^c_hn_m Šl^_h_m j[l[ ko_ _pcn_h
^cmjon[m ko_ hi j_ldo^cko_h ^cl_]n[g_hn_ † f[m []no[f_m jim_mcih_m ^_
[g\im mi\_l[him( † f[ h[p_a[]cih ]igoh Š jlcp[ncp[ ^_ mom lcimŠ ][h[f_m(
m_aoh fi j[]n[^i _h _f [lnˆ]ofi .0( Š g fim ]ofncpim( gch[mŠ j[mnim ko_
[]no[fg_hn_ jim_[h s hi m_[h ]_^c^im jil _mn_ nl[n[^i _h \_h_`c]ci ^_ f[
fˆh_[ ^cpcmilc[8 mc_h^i f[ chn_h]cih ^_ fim ^im [oaomnim mi\_l[him( ko_ † `ch
^_ ]ihm_aocl f[ p_l^[^_l[ j[t s [gcmn[^( † ]os[ j_lj_noc^[^ s _mnl_]b_t
[mjcl[h j[l[ mimc_ai l_]ˆjli]i c \c_h ^_ mom p[m[ffim( mif[g_hn_ m_ [nc_h^[
_h [ko_ff[m p[mnˆmcg[m l_dcih_m( jil ^ih^_ b[ ^_ ^_m]lc\clm_ f[ fˆh_[ ^cpc*
milc[ † f[ ]ihm_lp[]cih ^_ fi ko_ ][^[ ohi ko_^_ jim_s_h^i _h pclno^ ^_
_mn_ nl[n[^i s ^_f ^_`chcncpi ^_ fˆgcn_m( s [m_aol[l ‡mnim ^_ gi^i ko_ _h
hchaoh nc_gji m_ jo_^[h i`l_]_l ^o^[m hc ^cm]il^c[m+

=ln+ .4+ ?o[fkoc_l ch^cpc^oi ^_ f[m ^im h[]cih_m ko_ m_ [jl_b_h^c_l_
b[]c_h^i _f ]ig_l]ci ^_ ]ihnl[\[h^i ]ih fim ch^cpc^oim ^_ f[ inl[( m_l†
][mnca[^i _h mo j_lmih[ s \c_h_m ]ih f[m j_h[m cgjo_mn[m jil f[m f_s_m ^_
f[ h[]cih ko_ f_ bo\c_l_ [jl_b_h^c^i7 s _h f[m gcmg[m j_h[m ch]ollcl[h
fim m‹\^cnim ^_ oh[ h[]cih jil mifi _f b_]bi ^_ _hnl[l _h _f n_llcnilci ^_
f[ inl[( Š _h fim lcimŠ j[ln_ ^_ _ffim ko_ hi m_[h jlcp[ncpim ^_ mo h[]cih
3 ]igoh_m g [g\[m8 _r]_jno†h^im_ mifi _f ][mi _h ko_ [faohim [llc\[l_h
g jo_lni s n_ll_hi [a_hi jil ch^cmj_hm[\f_ s ola_hn_ h_]_mc^[^ %ko_ b[h
^_ b[]_l ]ihmn[l _h ni^[ `ilg[&( Š ko_ j[m[l_h [f n_llcnilci [a_hi jil ]igc*
mcih ^_f Ci\_lh[^il Š moj_lcil ^_ mo l_mj_]ncpi j[cm j[l[ ]igohc][l [faoh
i`c]ci Š [pcmi _h ]osi ][mi ^_\_l[h ff_p[l j[m[jiln_ ko_ _rjl_m_ _f gincpi+

=ln+ .5+ Ah fim lcim ]os[ h[p_a[]cih `o_l_ ]igoh † f[m ^im h[]cih_m
_h ni^i Š _h j[ln_( hi m_ ji^l† f_p[hn[l Š ]ihmnlocl jil [faoh[ ^_ _ff[m
`o_ln_( ao[l^c[Š l_acmnli( hc i\fca[l † fim m‹\^cnim ^_ [g\[m jin_h]c[m
ko_ h[p_a[l_h † mo`lcl pcmcn[m( ff_p[l fc]_h]c[m hc mod_n[lm_ † inl[m `ilg[*
fc^[^_m8 s mif[g_hn_ m_ f_m ][mnca[l† ]ih f[m j_h[m _rjl_m[^[m _h _f [lnˆ]ofi
[hn_]_^_hn_ ]o[h^i _hnl[l_h _h jo_lni Š n_ll_hi [a_hi( Š j[m[l_h ^_ [ko_f
johni b[mn[ ^ih^_ ^c]b[ h[p_a[]cih m_[ ]igoh( j[l[ chnli^o]clm_ _h f[
j[ln_ ^_f lci ko_ `o_l_ s[ jlcp[ncp[ ^_ fim m‹\^cnim ^_ f[ inl[ jin_h]c[ +

+ =ln+ .6+ Ah ][mi ^_ i]ollcl [faoh[m ^o^[m _hnl_ fim p[m[ffim _mj[‰i*
f_m s jilnoao_m_mŠ _hnl_ fim ai\_lh[^il_m _ ]ig[h^[hn+_m ^_ f[m `lihn_l[m
^_ f[m ^im ]ilih[m( mi\l_ _r]_mi ^_ fim fˆgcn_m m_‰[f[^imi chn_fca_h]c[ ^_
[faohi ^_ _ffim( hi m_ jli]_^_l† ^_ gi^i [faohi jil pc[m ^_ b_]bi † i]o*
j[l n_ll_hi( hc † nilh[l m[ncm`[]]cih ^_ fi ko_ bo\c_l_ i]ollc^i8 _ mifi
ji^l[h s ^_\_l[h ]igohc][lm_ l_]ˆjli][g_hn_ f[m ^o^[m s ]ih]il^[l chn_*
lch[g_hn_ [faoh g_^ci ^_ [domn_( b[mn[ ko_( ^[h^i j[ln_ [ mom l_mj_]ncp[m
]Šln_m( m_ f_m j[lnc]cj_h jil _mn[m ^_ ]igoh []o_l^i f[m l_mifo]cih_m h_]_*
m[lc[m+ U fim ko_ ]ihnl[pchc_l_h † fi ^cmjo_mni _h _mn_ [lnˆ]ofi m_l[h
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][mnca[^imj [l\cnlci ^_ f[ jin_h]c[ i`_h^c^[( nˆ+]osi `ch m_ b[l[h hinilc[m
j fim ai\_lh[^il_m s ]ig[h^[hn_m f[m ^cmjimc]cih_m ^_ ‡f+ Af gcmgi ][mncai
j[^_]_l[h fim ko_ chn_hn[l_h ji\f[l( [jlip_]b[l Š _hnl[l _h f[ `[d[( fˆh_[
ƒ _mj[]ci ^_ n_llcnilci ko_ ^_\[ m_l h_onli _hnl_ fim fˆgcn_m ^_ [g\[m
h[]cih_m8 _ [mˆ j[l[ _mni ]igi j[l[ ko_ _h ^c]bi _mj[]ci jil ni^[ f[
`lihn_l[ m_ _pcn_ _f [mcfi ^_ f[^lih_mŠ [m_mchim( fim ai\_lh[^il_m `lihn_lctim
nig[l[h n[g\c_h ^_ ]igoh []o_l^i f[m jlipc^_h]c[m h_]_m[lc[m( ]ih]il*
^[h^i _f g_^ci ^_ [jl_b_h^_lfim _ ^_ _rnchaoclfim ]ih cgjih_lf_m m_p_lˆ*
mcgim ][mncaim+ =mˆ gcmgi( ]ihmcmnc_h^i f[m lcko_t[m ^_ [ko_f j[ˆm _h fim
_m]f[pim ko_ nl[\[d[h _h mo [alc]ofnol[( ]ihp_h^l[h fim jlijcim ai\_lh[*
^il_m _h _f gi^i ^_ _hnl_a[lfim gono[g_hn_ _h ][mi ^_ `oa[( mch ko_ jil
j[m[l † ^cp_lmi ^igchci ]ihmca[h fc\_ln[^(_ mˆ mifi f[ jlin_]]cih j[l[ ko_
hi j[^_t][h ][mncai pcif_hni( mc hi fi nopc_l_h g_l_]c^i jil inli ]lˆg_h+

=ln+ /-+ L[l[ f[ j_l`_]n[ _d_]o]cih ^_f jl_m_hn_ nl[n[^i s mo j_lj_*
no[ `clg_t[( fim ^im [oaomnim gih[l][m ]ihnl[s_hn_m( [hcg[^im ^_ fim
jlch]cjcim ^_ ohcih( j[t _ [gcmn[^ ko_ ^_m_[h _mn[\f_]_l mŠfc^[g_hn_( m_
]_^_h( l_hoh]c[h s nl[mj[m[h _f ohi [f inli( _h mo hig\l_ s _h _f ^_ mom
b_l_^_lim s mo]_mil_m( ni^i _f ^_l_]bi Š jim_mcih ko_ jo_^[h n_h_l Š [f_a[l
† ]o[f_mkoc_l[ n_ll_him Š h[p_a[]cih_m ^_ lcim ko_ jil f[ fˆh_[ ^cpcmilc[
m_‰[f[^[ _h fim [lnc]of[m ^_ _mn_ nl[n[^i j[l[ ni^[ f[ =g‡lc][ g_lc^cih[f(
ko_^[l_h nˆ `[pil ^_ ]o[fkoc_l[ ^_ f[m ^im ]ilih[m8 ]igi jil _d_gjfi( fi
ko_ m_ b[ff_ i]oj[^i s ko_^[ j[l[ f[ ]ilih[ ^_ Lilnoa[f _h f[m ^im g†l*
a_h_m ^_f lci??2MO`Or]\Š ^_6[Ohs\Oa& _h f[ j[ln_ _h ko_ f_ b[h ^_ m_l
jlcp[ncp[m(s fi ko_ i]oj[ _h _f ^cmnlcni ^_ AOb]U`OaOs ^_ ‡f j[l[ f[
j[ln_ ^_ ilc_hn_( ]igi cao[fg_hn_ fi ko_ m_ l_m_lp[ [ f[ ]ilih[ ^_ Amj[‰[
_h f[ \[h^[ ^_f gcmgi lci AO`OrO\& ^_m^_ f[ _hnl[^[ ^_f?OPO`q&_h ko_
_f ]cn[^i I[l[‰[h b[ ^_ ^cpc^cl _f ^igchci ^_ [g\[m ]ilih[m( b[mn[ f[+
\i][ g[m i]]c^_hn[f ^_f U[jol†8 s _h ]o[fkoc_l[ inl[ j[ln_ ko_ jil f[
fˆh_[ m_‰[f[^[ _h _mn_ nl[n[^i ko_^[l_h _h n_ll_him † oh[j inl[ ]ilih[(
_p[]o†h^im_ ^c]bim n_ll_him _h f[ j[ln_ _h ko_ _mnopc_l_h i]oj[^im ^_hnli
^_f n‡lgchi ^_ ]o[nli g_m_m( Š †hn_m mc m_l jo^c_m_( \[di [ko_ff[ fc\_ln[^
^_ m[fcl fim b[\cn[hn_m( ch^cpc^oim ^_ f[ h[]cih ko_ fim _p[]o[m_( ]ih mom
bc_h_m s _`_]nim( s ^_ p_h^_l fim l[ˆ]_m ko_ s[ ko_^[ ][jcnof[^[ _h _f
[lnˆ]ofi 4+-

=ln+ /.+ ?ih _f `ch ^_ ]ihmifc^[l ^c]b[ ohcih( j[t s [gcmn[^ _hnl_
f[m ^im gih[lkoˆ[m( s ^_ _rnchaocl ni^i gincpi ^_ ^cm]il^c[( [oh jil fi
l_mj_]ncpi † fim ^igchcim ^_ =mc[( Oo I[d_mn[^ 7Bc^_fˆmcg[( _h mo hig\l_
s _h _f ^_ mom b_l_^_lims mo]_mil_m( ]_^_ † `[pil ^_ Oo I[d_mn[^ ?[n3fc][
s ^_ mom b_l_^_lim s mo]_mil_m ni^i _f ^_l_]bi ko_ jo_^[ n_h_l 3 [f_a[l [f
^igchci ^_ f[m cmf[m;WZW^W\Oa& AO`WO\Oas ^_g[m ko_ jim_[ _h [ko_ff[m
j[ln_m f[ ]ilih[ ^_ Amj[‰[( l_hoh]c[h^i f[ ^_ Lilnoa[f ]o[fkoc_l []]cih
Š ^_l_]bi ko_ jo^c_l[ n_h_l Š jligip_l jil _f nl[n[^i ^_ Pil^_mcff[m ^_
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4 ^_ dohci ^_ .161( s jil f[m ]ih^c]cih_m ^_ f[ _m]lcnol[ ]_f_\l[^[ _h V[l[*
ait[ † // ^_ [\lcf ^_ .2/6( mch ko_ jo_^[ l_j_ncl ]im[ [faoh[ ^_f jl_]ci
ko_ j[aŠ jil f[ p_hn[ ][jcnof[^[ _h ^c]b[ _m]lcnol[( hc p[f_lm_ ^_ inli
]o[fkoc_l gincpi Š `oh^[g_hni ]ihnl[ f[ ]_mcih ]ihp_hc^[ _h _mn_ [lnc]ofi+

=ln+ //+ Ah jlo_\[ ^_ f[ gcmg[ ohcih s [gcmn[^ ko_ n[h _`c][tg_hn_
m_ ^_m_[ jil fim ^im [oaomnim ]ihnl[s_hn_m( Oo I[d_mn[^ ?[nŠfc][ i`l_]_
l_mncnocl s _p[]o[l ^_hnli ^_ ]o[nli g_m_m mcaoc_hn_m † f[ l[nc`c][]cih ^_
_mn_ nl[n[^i f[ cmf[ ^_FO\bO CObOZW\Os f[ j[ln_ ^_f ]ihnch_hn_ chg_^c[n[
† _ff[ ko_ bo\c_mA$h i]oj[^i f[m [lg[m _mj[‰if[N( ]ih f[ [lncff_lc[( gohc]ci*
h_m_ ^_g[m _`_]nim ko_ m_ bo\c_m_h b[ff[^i [f nc_gji ^_ f[ i]oj[]cih+
s Oo I[d_mn[^ Bc^_fcmcg[( _h ]ill_mjih^_h]c[ ^_ _mn[ l_mncno]cih( jli*
g_n_ ko_ _h nc_gji [faohi( m_[ ^_ j[t Š ^_ ao_ll[( _h ko_ f[ ]ilih[ ^_
Lilnoa[f hi n_ha[ j[ln_ %]igi m_ _mj_l[ s ^_m_[&( hi ]ihm_hncl† ko_
[faoh[ _m]o[^l[ Š _g\[l][]cih ^_ ao_ll[ Š ^_ ]ig_l]ci _rnl[hd_l[m _hnl_h
_h ^c]bi jo_lni ^_ FO\bO CObOZW\OŠ _h fim ^nf f[ ]imn[ chg_^c[n[( hc ko_
_h _ffim m_ [\lcao_h Š ^_n_ha[h( _mj_]c[fg_hn_ mc_h^i _g\[l][]cih_m ^_
f&in_h]c[ ko_ m_ b[ff_ _h ao_ll[ ]ih f[ ]ilih[ ^_ Amj[‰[( Š ko_ jo_^[
b[\_l [faoh[ mimj_]b[ ^_ m_l ^_mnch[^[m† b[]_l _f ]ihnl[\[h^i+ OQ>I[d_m*
n[^_m ?[nŠfc][_ Bc^_fcmcg[ b[l[h _rj_^cl jlihn[g_on_ f[m Šl^_h_m ]ih*
p_hc_hn_m j[l[ f[ _d_]o]cih_ johno[f i\m_lp[h]c[ ^_ ]o[hni m_ _mncjof[
_h _mn_ [ln(c]ofi8_ m_ ][hd_[l† gono[g_hn_ mo ^ojfc][^i ^_ _ff[m† `ch ^_
ko_ hi ko_^_ f[ g_hil ^o^[ mi\l_ _f _r[]ni ]ogjfcgc_hni ^_ fim i\d_nim
ko_ ch]fos_+

=ln+ /0+ H[m _m]o[^l[m s nlij[m _mj[‰if[m s jilnoao_m[m ko_ m_
b[ff[h _h fim g[l_m Š jo_lnim ^_ f[ =g‡lc][ g_lc^cih[f( m_ l_ncl[l[h ^_
[ffc † mom l_mj_]ncpim ^_mnchim( ko_^[h^i >ifi f[m l_aof[l_m _h nc_gji ^_
j[t( ^_ ko_ m_ ^[l[h [pcmim l__cjli]im fim C_h_l[f_m s Ci\_lh[^il_m ^_
[g\[m ]ilih[m( j[l[ ko_ f[ _p[]o[]cih m_ b[a[ ]ih f[ jimc\f_ cao[f^[^ s
]ill_mjih^c_hn_ \o_h[ `‡ _h _f \l_p_ n‡lgchi ^_ ]o[nli g_m_m+

=ln+ /1+ Oc j[l[ ]igjf_g_hni s g[sil _rjfc][]cih ^_ _mn_ nl[n[^i m_
h_]_mcn[l_ _rn_h^_l_ _rn_h^c_m_ [faohi Š [faohim [lnc]ofim [^_g[m ^_ fim
l_`_lc^im( m_ n_h^l[h ]igi j[ln_* ^_ _mn_ gcmgi nl[n[^i( s fim [fnim ]ihnl[*
s_hn_m m_l[h cao[fg_hn_ i\fca[^im [ mo chpcif[\f_ i\m_lp[h]c[( s† l[nc`c*
][lfim _h _f gcmgi n‡lgchi ko_ m_ m_‰[f[l† _h _mn_+

=ln+ /2+ Af jl_m_hn_ nl[n[^i jl_fcgch[l m_ l[nc`c][l† _h _f jl_]cmi
n‡lgchi ^_ koch]_ ^ˆ[m ^_mjo_m ^_ `clg[^i( 3 †hn_m mc `o_l_ jimc\f_+

Ah `_ ^_ fi ]o[f( himinlim fim ch`l[m]lcnim( Ichcmnlim jf_hcjin_h]c[lcim(
`clg[lhim ^_ ho_mnli jo‰i( _h hig\l_ ^_ ho_mnlim [oaomnim [gim( s_h
pclno^ ^_ f[m jf_hcjin_h]c[m ]ih ko_ j[l[ _ffi him [onilct[lih( _f jl_m_hn_
nl[n[^i jl_fcgch[l ^_ fcgcn_m( s f_ bc]cgim m_ff[l ]ih fim m_ffim ^_ ho_mnl[m
[lg[m+ B_]bi _h O[h Ef^_`ihmi( † .+Y ^_ i]no\l_ ^_ .444+
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Lil ]ihmc^_l[]cih_m ^_ ]ihp_hc_h]c[ l_]ˆjli][ j[l[ f[m ^im ]ilih[m
^_ Amj[‰[ s Lilnoa[f( b[h l_mo_fni Oom I[d_mn[^_m ?[nŠfc][ s Bc^_fcmcg[
_rn_h^_l fim mcaoc_hn_m [lnˆ]ofim m_j[l[^im( ko_ b[\l[h ^_ ko_^[l m_]l_*
nim( b[mn[ ko_ fim ^im mi\_l[him ^_n_lgch_h inl[ ]im[ ^_ ]igoh []o_l^i8
^_\c_h^i n_h_l ^_m^_ [bil[ _mnim [lnc]of[m m_j[l[^im f[ gcmg[ `o_lt[ s
pcail ko_ fim ^_f nl[n[^i jl_fcgch[l ^_ fcgcn_m ko_ m_ b[ `clg[^i bis ^c[
^_ f[ `_]b[+ U Oom I[d_mn[^_m b[h [onilct[^i † _mn_ `ch † mom l_mj_]ncpim
fXAhcmnlim jf_hcjin_h]c[lcim _f Ar]_f_hnˆmcgi O_‰il ?ih^_ ^_ +Bfilc^[
>f[h][ s _f Ar]_f_hnˆmcgi O_‰il ^ih Bl[h]cm]i ^_ Oiot[ ?ionchbi+

=ln+ .+{ Af nl[n[^i jl_fcgch[l ^_ fˆgcn_m ]ih]foc^i _h _mn_ ^c[ m_l*
pcl† ^_ \[m[ s `oh^[g_hni † inlim nl_m ko_ fim ^im [fnim ]ihnl[s_hn_m b[h
]ihp_hc^i s [domn[^i _h f[ `ilg[ mcaoc_hn_7 _h jlcg_l foa[l( oh nl[n[^i
^_ j_lj_no[ ‡ ch^cmifo\f_ [fc[ht[ _hnl_ f[m ^im ]ilih[m( _h ]osim [lnˆ]ofim
m_ _mj_]c`c][l[h f[m l_mj_]ncp[m i\fca[]cih_m ^_ ][^[ oh[( ^_\c_h^i jligi*
p_lm_ _h _f n‡lgchi ^_ ^im g_m_m mcaoc_hn_m † f[ l[nc`c][]cih ^_ _mnim [lnˆ*
]ofim m_j[l[^im( 3 †hn_m mc m_ jo^c_l_+ Ah m_aoh^i foa[l( oh nl[n[^i ^_
]ig_l]ci _hnl_ f[m ^im h[]cih_m( _h _f ]o[f m_l[h n[g\c_h jligipc^[m s
`[]cfcn[^[m f[m p_hn[d[m ^_ [g\[m( s m_ _rn_h^_l† ^_hnli ^_f gcmgi n‡l*
gchi+ U _h n_l]_l foa[l( oh nl[n[^i ^_`chcncpi ^_ fˆgcn_m j[l[ ohim s inlim
^igchcim ^_ Amj[+‰[ s Lilnoa[f _h f[ =g‡lc][ g_lc^cih[f( fo_ai ko_
b[s[h p_hc^i ni^[m f[m hinc]c[m s jl[]nc]†^im_ f[m ij_l[]cih_m h_]_m[lc[m
j[l[ _mj_]c`c][lfim+

=ln+ /+{ Oc_h^i f[ ao_ll[ i][mcih jlch]cj[f ^_ fim [\omim( s gincpi
^_ [fn_l[lm_ f[m l_af[m g_dil ]ih]_ln[^[m( koc_l_h Oom I[d_mn[^_m ?[nŠfc][
s Bc^_fcmcg[( j[l[ _pcn[lf[ mc_gjl_( ]igi ^_m_[h( s go]bi g[m _h mom
^igchcim ^_ f[ =g‡lc][ g_lc^cih[f( s g[hn_h_l _h j_lj_no[ j[t † fim
p[m[ffim ^_ [g\[m ]ilih[m( ko_ † fim ginil_m s ][o^cffim ^_ ]o[fkoc_l[
chp[mcih _h [ko_ff[m j[ln_m( jil f_p_ ko_ m_[( m_ ][mncao_ ]ih j_h[ ^_
go_ln_ cll_gcmc\f_8 s ]o[fkoc_l[ jl_m[ ko_ b[a[h m_ l_mncnos[ ^_ \o_h[
`_ ˆhn_al[g_hn_+ =mˆ gcmgi jlig_n_h Oom I[d_mn[^_m ko_ hchaoh[ ^_ f[m
^im h[]cih_m j_lgcncl† f[ ]igi^c^[^ ^_ mom jo_lnim( s g‡him _f nl†hmcni
jil mom n_llcnilcim ^_ f[ =g‡lc][ g_lc^cih[f( † fim _h_gcaim ^_ f[ inl[
]o[h^i chn_hn_h [jlip_]b[lm_ ^_ _ffim j[l[ bimncfct[^[+ Amnim g_^cim s
jl_][o]cih_m j[l[ ]ihncho[]cih ^_ f[ j_lj_no[ j[t s \o_h[ p_]ch^[^( hi
n_h^l[h mifi foa[l _h f[m nc_ll[m‡ cmf[m ^_ f[ =g‡lc][ g_lc^cih[f _hnl_
fim m‹\^cnim ]ih`ch[hn_m ^_ f[m ^im gih[lkoˆ[m( mchi n[g\c_h _h fim lcim(
jo_lnim s ]imn[m( s _h _f g[l K]‡[hi( ^_m^_ f[ [fnol[ ^_ f[ _rnl_gc^[^
[omnl[f ^_ f[ cmf[ ^_ O[h =hnihci( oh[ ^_ f[m ^_ ?[\i*p_l^_ b†]c[ _f Ool(
s ^_m^_ _f g_lc^c[hi ko_ j[m[ jil mo _rnl_gc^[^ i]]c^_hn[f b†]c[ _f
Lihc_hn_8 ^_ mo_ln_ ko_† hchaoh h[pˆi ^_ ao_ll[( ]ilm[lci ‹ inl[ _g\[l*
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][]cih ^_ oh[ ^_ f[m ^im ]ilih[m m_[ fˆ]cni ^_hnli ^_ ^c]bim n‡lgchim _h
hchaoh nc_gji []ig_n_l( chmofn[lŠ b[]_l _f g[m gˆhcgi j_ldoc]ci † fim
h[pˆim s m‹\^cnim ^_ f[ inl[8 s ^_ ]o[fkoc_l[ [n_hn[^i ko_ _h ]ihnl[lci
m_ ]ig_n[( m_ ^[l† jlihn[ m[ncm`[]]cih l_mncnos‡h^im_ _hn_l[g_hn_ fi ko_
[][mi m_ bo\c_m_ [jl_m[^i( s ][mnca†h^im_ ]ih m_p_lc^[^ † fim n[hmal_mil_m+
=^_g[m ^_ _mni( hchaoh[ ^_ f[m ^im h[]cih_m [^gcncl† _h mom jo_lnim s
nc_ll[m ^_ ^c]b[ =g‡lc][ g_lc^cih[f h[pˆim Š ]ig_l]c[hn_m( [gcaim E h_o*
nl[f_m( m[\c_h^i ko_ ff_p[h chn_hni ^_ chnli^o]cl mo ]ig_l]ci _h f[m nc_ll[m
^_ f[ inl[( s ^_ ko_\l[hn[l f[m f_s_m ]ih ko_ fim ^im gih[l][m ai\c_lh[h
[ko_ffim ^igchcim7 s j[l[ f[ johno[f i\m_lp[h]c[ ^_ ni^i fi _rjl_m[^i
_h _mn_ [lnˆ]ofi( m_ b[l[h jil [g\[m ]†ln_m fim g[m _`c][]_m _h][laim†
mom l_mj_]ncpim ai\_lh[^il_m( ]ig[h^[hn_m s domnc]c[m7 _h chn_fca_h]c[
^_ ko_ [oh _h _f ][mi( ko_ hi m_ _mj_l[( ^_ ko_ b[s[ [faoh ch]c^_hn_E
^_m]oc^i ]ihnl[ fi jlig_nc^i o _mncjof[^i _h _mn_ [lnˆ]ofi( hi m_lpcl† ^_
jgdoc]ci † f[ i\m_lp[h]c[ j_lj_no[ ‡ chpcif[\f_ ^_ ni^i fi ^_g[m ko_ jil
_f jl_m_hn_ nl[n[^i ko_^[ [ll_af[^i+ U ^_f gcmgi gi^i _mncjof[h( jil
[bil[( s m_ i\fca[h fim [fnim ]ihnl[s_hn_m † hi j_lgcncl( _h ][mi ^_ ao_ll[
^_ [faoh[ ^_ f[m ^im jin_h]c[m ]ih ]o[fkoc_l[ inl[( ko_ mom jo_lnim s
nc_ll[m %_h ]o[fkoc_l j[ln_ ^_f goh^i ko_ _mn_h& mclp[h ^cl_]n[ Š ch^cl_]*
n[g_hn_ ^_ [orcfci j[l[ [n[][l ‹hc][g_hn_ s b[]_l ao_ll[ † oh[ ^_ f[m
^im jin_h]c[m ]ihnl[s_hn_m( † mom p[m[ffim( \[d_f_mE n_llcnilcim8 mch ko_
_h ni^i fi mi\l_^c]bi m_ _hnc_h^[ ko_ `[fn_hE $jlig_nF.h `[fn[l † fim nl[*
n[^im ko_ mo\mcmn_h _hnl_ f[m [fn[m jin_h]c[m ]ihnl[s_hn_m s [faoh[m inl[m
h[]cih_m( _h chn_fca_h]c[ ^_ ko_ hi m_ b[s[ ^_ [\om[l ^_ _ffim j[l[ i`_h*
^_l g fim p[m[ffim( nc_ll[m s h[pˆim _mj[‰if_m s jilnoao_m_m( jo_m _h _mn[
j[ln_ m_ i\fca[h fim ^im [fnim ]ihnl[s_hn_m( n[g\c_h jil [bil[( g ko_ ;7
ko_ hi _hnl[l_ _h ao_ll[ i\m_lp[l† f[ g[m _m]lojofim[ h_onl[fc^[^( s†
ko_ mc ]ihnl[ _mn[ ^_].[l[]cih bo\c_l_ [faoh [lnc]ofi m_]l_ni Š nl[n[^i
[hn_lcil ko_ hi b[s[ ff_a[^i † hinc]c[ ^_ f[m ^im jin_h]c[m ]ihnl[s_hn_m(
m_ f_m ]igohc][l[h s_rbc\cl[h l_]ˆjli][g_hn_ s ^_ \o_h[ `_ j[l[ ]ig*
\ch[l ]ih ‡f ni^i fi _mncjof[^i s ]ihp_hc^i mif_gh_g_hn_ _h _f jl_m_hn_
[lnˆ]ofi( s nig[l f[m g_^c^[m g[m ]ih^o]_hn_m g f[ ]ihm_lp[]cih s ^_`_hm[
+_f_fim l_mj_]ncpim ^igchcim( p[m[ffim s \[d_f_m+

=ln+ 0+- @_m_[h^i Oo I[d_mn[^ Bc^_fˆmcg[ ]ill_mjih^_l † f[ g[a*
h[hcgc^[^ ^_ Oo I[d_mn[^ ?[nŠfc][( s ]ih^_m]_h^_l ]ih ni^i .- ko_
jo_^[ m_l al[ni s ‹ncf † mom p[m[ffim( ]_^_† f[ ]ilih[ ^_ Amj[‰[ f[ cmf[
^_ =hhi\ih _h f[ ]imn[ ^_ =`lc][( ]ih ni^im Z]a ^_l_]bim( jim_mcih_
[]]cih_m ko_ nc_h_g f[ gcmg[ cmf[( j[l[ ko_ ^_m^_ fo_ai j_ln_h_t][ g fim
^igchcim _mj[‰if_m( ^_f jlijci gi^i ko_ b[mn[ [bil[ b[ j_ln_h_]c^i † fim
^_ f[ ]ilih[ ^_ Lilnoa[f+

=ln+ 1+- Eao[fg_hn_ ]_^_ Oo I[d_mn[^ Bc^_fˆmcg[ _h mo hig\l__

_h _f ^_ mom b_l_^_lim s mo]_mil_m( † Oo I[d_mn[^ ?[nŠfc][_ † mom b_l_*
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^_lim s mo]_mil_m( ni^i _f ^_l_]bi s []]ˆih ko_ nc_h_ Š jo_^[ n_h_l † f[
cmf[ ^_ B_lh[h^i ^_f LŠ _h _f aif`i ^_ Coch_[( j[l[ kQfwfim p[m[ffim ^_
f[ ]ilih[ ^_ Amj[‰[ m_ jo_^[h _mn[\f_]_l _h _ff[ s h_ai]c[l _h fim jo_lnim
s ]imn[m ijo_mn[m † f[ ^c]b[ cmf[( ]igi mih fim jo_lnim ^_f lci C[\[ih( ^_
fim ?[g[lih_m( ^_ O[hni @igchai( ?[\i B_lgimi s inlim ^_ [ko_f ^cmnlcni8
mch ko_ jil _mi m_ cgjc^[ Š _mnil\_ _f ]ig_l]ci ^_ fim p[m[ffim ^_ Lilnoa[f(
j[lnc]of[lg_hn_ ^_ fim ^_ f[m cmf[m ^_f Llˆh]cj_ s ^_ O[hni Pig‡( ko_ [f
jl_m_hn_ p[h s ko_ _h fi `onoli `o_l_h † h_ai]c[l _h f[ ^c]b[ ]imn[ s
jo_lnim( ]igFfiln†h^im_ _h _ffim fim p[m[ffim _mj[‰if_m s jilnoao_m_m ]ih
f[ g[m j_l`_]n[ [lgihˆ[ mch ko_ jil [faoh gincpi Š jl_n_rni m_ j_ldo^c*
ko_h Š _mnil\_h ohim † inlim+

=ln+ 2+{ Pi^[m f[m _g\[l][]cih_m _mj[‰if[m( m_[h ^_ ao_ll[ i ^_f
]ig_l]ci ^_ ^c]b[ h[]ˆih( ko_ bc]c_l_h _m][f[ jil ^c]b[m cmf[m ^_f Llˆh]cj_
s ^_ O[hni Pig‡( j_ln_h_]c_hn_m † f[ ]ilih[ ^_ Lilnoa[f( j[l[ l_`l_m][l
mom nlcjof[]cih_m Š jlip__lm_ ^_ pˆp_l_mj inlim _`_]nim h_]_m[lcim( m_l[h
l_]c\c^[m s nl[n[^[m _h f[m ^c]b[m cmf[m ]igi f[ h[]cih g[m `[pil_]c^[7 s
fi gcmgi m_ jl[]nc][l† ]ih f[m _g\[l][]cih_m jilnoao_m[m ^_ ao_ll[ Š ^_
]ig_l]ci ko_ `o_l_h g f[ cmf[ ^_ =ohi\ih Š † f[ ^_ B_lh[h^i ^_f Lƒ(
j_ln_h_]c_hn_m † Oo I[d_mn[^ ?[nŠfc][+

=ln+ 3+- Oo I[d_mn[^ Bc^_fˆmcg[ ^_]f[l[ ko_ f[ jlibc\c]cih ^_ _h*
nl[l f[m _g\[l][]cih_m _rnl[hd_l[m ^_ ao_ll[ s ^_ ]ig_l]ci %_r]_jni _h
f[m [llc\[^[m `ilt[w[m s ^_ ola_hn_ h_]_mc^[^& _h _f jo_lni ^_ O[hn[ ?[n[*
fch[ s mo ]imn[ chg_^c[n[( ko_ m_ _mncjof[ _h _f [lnˆ]ofi // ^_f nl[n[^i
jl_fcgch[l ^_ fˆgcn_m( hi ^_\_l† _hn_h^_lm_ ]ih fim \[d_f_m _mj[‰if_m ^_
ao_ll[ Š g_l][hn_m ko_ [llc\[l_h † ‡f8 †hn_m \c_h( i`l_]_ Oo I[d_mn[^
Bc^_fˆmcg[ ko_ _h f[m Šl^_h_m ko_ b[\l[h ^_ _rj_^clm_( ]ih [ll_afi † fi
j[]n[^i [f `ch ^_f gcmgi [lnˆ]ofi //( m_ _mj_]c`c][l† ko_ [ko_ff[ jlibc\c*
]cih hi ]igjl_h^_ † fim h[pˆim _mj[‰if_m( jo_m _mnim n_h^l[h [ffˆ f[ g_dil
[]iac^[ s ni^im fim [orcfcim ko_ ]ill_mjih^_ ^[l † fim \oko_m ^_f j[\_ffih
^_ oh \o_h [fc[^i s [gcai( i\m_lp†h^im_ mc_gjl_ f[m f_s_m s Šl^_h_m ]ih
ko_ [ko_ffim j[cm_m m_ ai\c_lh[h l_mj_]ni † ni^[ jlibc\c]ˆih ^_ ]ihnl[*
\[h^i s ^_ ]o[fkoc_l inli [\omi+

=ln 4+{ Him jl_m_hn_m [lnˆ]ofim m_j[l[^im m_ l[nc`c][l[h _h _f jl_]cmi
n‡lgchi ^_ koch]_ ^c[m ^_mjo_m ^_ `clg[^im( Š †hn_m mc `o_l_ jimc\f_+

Ah `_ ^_ fi ]o[f( himinlim fim ch`l[m]lcnim( Ichcmnlim Lf_hcjin_h]c[lcim(
`clg[gim ^_ ho_mnli jo‰i( _h hig\l_ ^_ ho_mnlim [oaomnim [gim(_ _h
pclno^ ^_ f[m jf_hcjin_h]c[m ]ih ko_ j[l[ _ffi him [onilct[lih( fim jl_m_hn_m
[lnˆ]ofim m_j[l[^im( _ fim bc]cgim m_ff[l ]ih fim m_ffim ^_ ho_mnl[m [lg[m+

B_]bi _h O[h Ef^_`ihmi( † .+{ ^_ i]no\l_ ^_ .444+
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Amn_ nl[n[^i ko_ n[h al[p_m g[f_m _pcn[\[ c ^_f ]o[f m_ _mj_l[\[h
chg_hm[m p_hn[d[m( `o‡ l[nc`c][^i _h .- c .. ^_ i]no\l_ jil fim l_mj_]ncpim
mi\_l[him+

Af ?ih^_ ^_ Bfilc^[ >f[h][ b[]_+ hin[l f[ j[ln_ ko_ f_ ]oji _h f[
]_f_\l[]cih ^_ [ko_f nl[n[^i( ]igi ohi ^_ fim ncnof[m ^_ ko_ m_ _hilaoff_]_
_hnl_ fim ko_ [f][htŠ _h m_lpc]ci ^_ f[ h[]cih8 c _h p_l^[^ ko_ hi `o_lih
ff[][m hc j_ko_‰[m f[m p_hn[d[m ko_ ^_ mo [domn[gc_hni l_jilnŠ Amj[‰[+

Lil ‡f( ]igi fi i\m_lp[ _f gchcmnli mcah[n[lci( fKK m_ bcti f[ [^kocmc*
]cih [\mifon[ ^_ f[ ]ifihc[ ^_f O[]l[g_hni( ilˆd_h ^_ ni^[m f[m j[m[^[m
^_m[p_h_h]c[m8 ko_^Š jlcp[ncp[ j[l[ Amj[‰[ f[ h[p_a[]cih ^_f lci ^_ f[
Lf[n[( c m_ l_]oj_l[lih fim n_llcnilcim ^_f E\c]oˆ c jo_\fim ^_f L[l[ao[s
]_^c^im _h _f nl[n[^i ^_ .42- ]igi ]igj_hm[]cih ^_ f[ ]ifihc[+ Ah ][g*
\ci ^_ _mn[m p_hn[d[m( m_ ^_pifpc[ f[ cmf[ ^_ O[hn[ ?[n[fch[ ko_ b[\c[ mc^i
i]oj[^[ jil ]ihkocmn[+ L_li _f `loni jimcncpi ko_ _hnŠh]_m m_ ]l_c[ b[\_l
[f][ht[^i( ]ihmcmnc[ _h b[\_l [m_hn[^i \[m_m j[l[ f[ ^_fcgcn[]cih ^_ f[m
]ifihc[m( fial[h^i ^_mjo_m ^_ n[hnim [‰im `cd[l oh[ fˆh_[ `lihn_lct[+

Af ^_l_]bi( jo_m( ko_^[\[ _mn[\f_]c^i+ ?[^[ oh[ ^_ f[m j[ln_m ]ihnl[*
n[hn_m l_]ihi]c[ f[ `lihn_l[ ko_ [ffˆ m_ _mncjof[\[( c _m[ pchi [ m_l f[
BNKJPAN= @A @ANA?DK _hnl_ fim ^im j[cm_m i]oj[hn_m ^_ [ko_ff[ l_dcih+
?o[fkoc_l ][g\cM chnli^o]c^i _h _ff[ jil fim ]igcmcih[^im ko_ ^_\c[h
l_]ill_lf[ c ^_g[l][lf[( m_ []_jn[\[ ]igi ]_mcih( _h ][g\ci ^_ ]ihm_aocl
fˆgcn_m h[nol[f_m c ko_ hi _mnopc_l[h mod_nim [ ^o^[m +•

L_li _f nl[n[^i ^_ O[h Ef^_`ihmi _l[ oh j[]ni ]igjf_di( c [ohko_
bo\c_l[ ^_ ^c`_lclm_ _f nl[n[^i ^_`chcncpi ^_ fˆgcn_m b[mn[ ko_ fim ]igcm[lcim
^c_l[h ]ogjfcgc_hni [ fi j[]n[^i( c jl_m_hn†l[h f[m i\m_lp[]cih_m ko_ bo*
\c_l[h ^_ m_lpcl ^_ \[m_ j[l[ [fn_l[lfi g[m i g‡him( hi mo]_^c[ fi gcmgi
l_mj_]ni ^_ inl[m go]b[m ^_ mom _mncjof[]cih_m ko_ h_]_mcn[\[h m_l ]ig*
jf_g_hn[^[m+

?ih n[f gincpi m_ ]_f_\lŠ _f nl[n[^i ^_f L[l^i( ko_ `clg[lih fim
jf_hcjin_h]c[lcim _h .. ^_ g[lti ^_ .445( c ko_ `o‡ l[nc`c][^i _h /1 ^_f
gcmgi g_m+ Ah ‡f koc_l_h f[m [fn[m j[ln_m ]ihnl[n[hn_m []f[l[l f[m ^o^[m
[ ko_ ^c_lih [mc^_li [faoh[m _rjl_mcih_m ^_f nl[n[^i ^_ L[lcm ^_ .430( c
jl_p_hcl f[m chn_ljl_n[]cih_m ko_ jo^c_l[h ^[lm_ [ [faoh[m `l[m_m ^_ fim ^_
Qnl_]bn c ^_ Hcm\i[+ Ah f[ ]_f_\l[]cih ^_ _mn_ nl[n[^i `caolŠ ]igi i\d_ni
jlcgil^c[f f[ [fc[ht[ ^_ fim mi\_l[him( _h fim gig_hnim _h ko_ s[ _l[ chgc*
h_hn_ f[ ao_ll[ _hnl_ f[ Cl[h >l_n[‰[ c Bl[h]c[+ @_ _mn_ gi^i( Amj[‰[
]ihm_aoc[ [j[ln[l [f Lilnoa[f ^_ f[ fca[ ]ih Ehaf[n_ll[( _h _f ][mi( ko_
s[ m_ p_c[ jli\[\f_( ^_ ko_ _h ]ogjfcgc_hni ^_f j[]ni ^_ `[gcfc[ ?†lfim
FEE bo\c_l[ ^_ m_l _f [fc[^i ^_ Hocm TRE+

Ll_m]ch^cgim( jo_m( ^_ f[m _mncjof[]cih_m l_`_l_hn_m [ [fc[ht[( a[l[h*
nˆ[ c ]ig_l]ci( ]igi ko_ mih _rnl[‰[m [ _mn_ nl[\[di( _ chm_ln[gim fim mc*
aoc_hn_m [lnˆ]ofim ko_ m_ l_`c_l_h [ f[m jim_mcih_m [g_lc][h[m+

.-3+ N_jl_m_hn[]cih ^_f ?ih^_ ^_ Bfif$c^ff >f[h][+( [f m_‰il ^ih ?†lfim EEF+ j+ 6 c .-+
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=ln+ f+i ?ih`ilg_ † fi j[]n[^i _hnl_ f[m ^im ]ilih[m _h ^c]bi nl[*
n[^i l_hip[^i ^_ .0 ^_ `_\l_li ^_ .335( s m_‰[f[^[g_hn_ _h mhm [lnˆ]ofim
>(i 4(- .-+- U ..({ U _h g[sil _rjfc][]cih ^_ _ffim( mcaoc_h^i inlim
nl[n[^im [hncaoim(† ko_ m_ l_`c_l_h ^c]bim [lnc]ofi m( ko_ m_ om[\[h _h
nc_gji ^_f l_s ^ih O_\[mnc[h( s fim ]_f_\l[^im _hnl_ Amj[‰[‡ Ehaf[n_ll[
_h .2 ^_ hipc_g\l_ ^_ .30-( s /0 ^_ g[si ^_ .334( ko_ n[g\c_h m_
]igohc][lih g Lilnoa[f( ^_]f[l[h fim ^im [fnim jlˆh]cj_m ]ihnl[s_hn_m Efil
mˆ s _h hig\l_ ^_ mom b_l_^_lim s mo]_mil_m( ko_ f[ j[t s[g`mn[^ ko_ b[h
_mn[\f_]c^i s ko_ ^_\_l† i\m_lp[lm_ _hnl_ mom l_mj_]ncpim$m‹\^cnim _h ni^[
f[ _rn_hmcih ^_ mom p[mnim ^igchcim _h [g\im goh^im( b[s[ ^_ m_l s m_[
]ih`ilg_ † f[ [fc[ht[ s \o_h[ ]ill_mjih^_h]c[ ko_ b[\c[ _hnl_ f[m ^im
]ilih[m _h _f l_`_lc^i nc_gji ^_ fim l_s_m ^ih ?†lfim . s ^ih B_fcj_ EE ^_
Amj[ln[( ^ih I[ho_f s ^ih O_\[mnc[h ^_ Lilnoa[f( jl_mn†h^im_ Oom I[*
d_mn[^_m ?[nŠfc][ s Bc^_fˆmcg[ s mom p[m[ffim fim [orcfcim s i`c]cim kh_
]ill_mjih^_h † p_l^[^_lim s `c_f_m [fc[^im s [gcaim( ^_ gi^i ko_ fim ohim
jli]ol_h _f \c_h s oncfc^[^ ^_ fim inlim( s [j[ln_h ‡ cgjc^[h l_]ˆjli][*
g_hn_ mo ^[‰i s j_ldoc]ci _h ]o[hni mojc_l_h s _hn_h^c_l_h+

=ln+ /+{ Ah ]ihm_]o_h]c[ ^_ fi j[]n[^i s ^_]f[l[^i _h _f [lnˆ]ofi
[hn_]_^_hn_ s ^_ fi ^_g[m ko_ _rjl_m[h fim nl[n[^im [hncaoim ko_ m_ b[o
l_hip[^i s inlim g ko_ _ffim m_ l_`c_l_h( ko_ hi `o_m_h ^_lia[^im jil [f*
aohim jimn_lcil_m( jlig_n_h Oom I[d_mn[^_m ?[nŠfc][ s Bc^_fˆmcg[ hi
_hnl[l _f ohi ]ihnl[ _f inli( hc ]ihnl[ mom Amn[^im _h ]o[fkoc_l j[ln_ ^_f
goh^i _h ao_ll[( [fc[ht[( nl[n[^i hc ]ihm_di( hc ^[l j[mi jil mom jo_lnim
s nc_ll[m( [orcfcim ^cl_]nim Š ch^cl_]nim( hc mo\mc^cim j[l[ _ffi( ^_ ]o[fkoc_l[
]f[m_ ko_ m_[h( hc j_lgcncl ko_ fim ^_h5QO l_mj_]ncpim p[m[ffim7 †hn_[
\c_h m_ [pcm†l[h l_]ˆjli][g_hn_ ]o[fkoc_l[ ]im[ ko_ mojc_l_h( _hn_h^c_l_h
Š jl_mogc_l_h ko_ m_ nl[n[ ]ihnl[ ]o[fkoc_l[ ^_ [g\im mi\_l[him( mom
^igchcim( ^_l_]bim s jim_mcih_m( s[ m_[ `o_l[ ^_ mom l_chim Š s[ _h _ffim(
jil l_\_f^_m Š j_lmih[m g[f chn_h]cih[^[m s ^_m]ihn_hn[m ^_ mom afilcimim
ai\c_lhim8 g_^c[h^i( h_ai]c[h^i s [orcfc†h^im_ ^_ ]igoh []o_l^i j[l[
cgj_^cl Š l_j[l[l l_]ˆjli][g]hn_ _f ^[‰i Š j_ldoc]ci ^_ ]o[fkoc_l[ ^_ f[m
^im ]ilih[m( † ]osi `ch m_ ]igohc][l[h s ^[l[h † mom gchcmnlim _h inl[m
]Šln_m( ]igi † fim Rcl_s_m s Ci\_lh[^il_m ^_ mom jlipch]c[m( f[m Šl^_h_m‡
chmnlo]]cih_m ko_ n_ha[h jil ]ihp_hc_hn_ `ilg[l mi\l_ _mn_ [mohni+

=ln+ 0+{ ?ih _f jlijci i\d_ni ^_ m[ncm`[]_l g fim _gj_‰im ]ihnl[c^im
_h fim [hncaoim nl[n[^im( s ^_g[m † ko_ m_ l_`c_l_h [ko_ffim s ko_ mo\mcmn_h
_hnl_ f[m ^im ]ilih[m( m_ b[h ]ihp_hc^i Oom I[d_mn[^_m ?[nŠfc][ s Bc^_*
fˆmcg[ _h []f[l[l _f m_hnc^i s pcail ^_ _ffim8 s _h i\fca[lm_( ]ilhi m_
i\fca[h( † oh[ a[l[hnˆ[ l_]ˆjli][ ^_ ni^im mom ^igchcim _h Ahlij[ ‡ cmf[m
[^s[]_hn_m( l_a[fˆ[m( jlcpcf_acim s ^_l_]bim ^_ ko_ ait[h []no[fg_hn_ _h
_ffim7 ]igi n[g\c_h † l_hip[l s l_p[fc^[l f[ a[l[hnˆ[ s ^_g[m johnim _mn[*
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\f_]c^im _h _f [lnˆ]ofi /2 ^_f nl[n[^i ^_ fˆgcn_m ^_ .0 ^_ _h_li ^_ .42-( _f
]o[f m_ ]ijc[l† † ]ihncho[]cih ^_ _mn_( w_hn_h^c‡h^im_ fim fcgcn_m
ko_ [ffˆ m_ _mn[\f_]c_lih ]ih l_mj_]ni † f[ =g‡lc][ g_lc^cih[f( _h fim n‡l*
gchim _mncjof[^im s _rjfc][^im ‹fncg[g_hn_ _h _f nl[n[^i jl_fcgch[l ^_.+-
^_ i]no\l_ ^_ .444(w s mc_h^i _f n_hil ^_ ^c]bi [lnˆ]ofi /2 ]igi m_
mcao_7 !j[l[ g[m jf_h[ m_aolc^[^ ^_ _mn_ nl[n[^i ]ihpchc_lih fim ^im
! [fnim ]ihnl[n[hn_m ^_ a[l[hnclm_ l_]ˆjli][g_hn_ ni^[ f[ •n$ihn_l[ s [^s[*
! ]_h]c[m ^_ mom ^igchcim( _h f[ =g‡lc][ g_lc^cih[f( ]ih`ilg_ [llc\[
!ko_^[ _rjl_m[^i( i\fca†h^im_ ][^[ ohi † [orcfc[l s mi]ill_l [f inli
! ]ihnl[ ]o[fkoc_l[ [n[ko_ Š chp[mcih( b[mn[ ko_ _h _`_]ni ko_^_ _h f[
! j[]ˆ`c][ jim_mcih s omi fc\l_ s _hn_li ^_ fi ko_ m_ f_ jl_n_h^c_m_ omolj[l8
! s _mn[ i\fca[]cih( _h ]o[hni † f[m ]imn[m ^_f g[l s j[cm_m ]cl]ohp_]chim
(+ † _ff[m( jil f[ \[h^[ ^_ Oo I[d_mn[^ Bc^_fˆmcg[ m_ _rn_h^_l† b[mn[ f[m
! g†la_h_m ^_f Klchi]i ^_ oh[ s inl[ j[ln_( s ^_m^_ ?[mncffim b[mn[ _f
! _mnl_]bi ^_ I[a[ff†h_m8 s jil f[ j[ln_ ^_ Oo I[d_mn[^ ?[nŠfc][ m_
! _rn_h^_l† b[mn[ f[m g†la_h_m ^_ oh[ s inl[ \[h^[ ^_f lci ^_ f[m =g[*
! tŠh[m Š I[l[‰[h( s ^_m^_ _f ^c]bi ?[mncffim b[mn[ _f jo_lni ^_ O†hnim|
! L_li jil fi ko_ ni][ † fi chn_lcil ^_ f[ =g‡lc][ g_lc^cih[f( m_l† ch^_*
! `chc^[ _mn[ i\fca[]cih( s_h ]o[fkoc_l ][mi ^_ chp[mcih Š mo\f_p[]cih(
! ][^[ oh[ ^_ f[m ^im ]ilih[m [so^[l† s mi]ill_l† † f[ inl[ b[mn[ jih_lm_
! f[m ]im[m _h _f _mn[^i j[]ˆ`c]i+!

=ln+ 1+{ Oc ]o[fkoc_l[ ^_ fim ^im [fnim ]ihnl[s_hn_m mch b[ff[lm_ _h _f
][mi ^_ m_l chp[^c^i _h f[m nc_ll[m( jim_mcih_m c ^_l_]bim ko_ ]igjl_h^[
f[ a[l[hnˆ[ ^_f [lnˆ]ofi [hn_]_^_hn_( _hnl[l_ _h ao_ll[ ]ih inl[ jin_h]c[(
‹hc][g_hn_ _mn[l† i\fca[^i _f ko_ hi nopc_l[ j[ln_ _h f[ n[f ao_EP[†
ao[l^[l s b[]_l i\m_lp[l _h mom nc_ll[m( jo_lnim( ]imn[m_ g[l_m f[ g[m
_r[]n[ s _m]lojofim[ h_onl[fc^[^8 l_m_lp†h^im_ j[l[ fim ][mim ^_ chp[mcih
3 ^cmjimc]cih_m j[l[ _ff[ _h fim ^igchcim a[l[hnc^im( f[ ^_`_hm[ l_]ˆjli][†
ko_ _mn[l[h i\fca[^im [g\im mi\_l[him _h ]ihm_]o_h]c[ ^_ mom _gj_‰im(
ko_ ^_m_[h s jlig_n_h ]ogjfcl l_fcacim[g_hn_( mch `[fn[l † fim nl[n[^im
ko_ mo\mcmn_h _hnl_ fim ^im [fnim ]ihnl[s_hn_m s inl[m jin_h]c[m ^_ Aolij[+

B_]bi _h _f l_[f mcnci ^_f L[l^i( † .. ^_ g[lti ^_ .445 s l[nc`c][^i
_f /1 ^_f gcmgi g_m+

P_h_gim( jo_m( ]ih`clg[^i _f nl[n[^i ^_ .444( c l_hip[^i _f ^_ .42-(
jlch]cj[fg_hn_ _h mo j[ln_ l_f[ncp[ [ fˆgcn_m7 _f ohi _m _mjf[h[nilci
^_f inli+

=f ][\i ^_ ^im mcafim c g_^ci f[ ]ihnlip_lmc[ ko_^[\[ ^clcgc^[7 _l[
n[l^_ j[l[ ko_ Amj[‰[ _hnl[l[ _h jim_mcih ^_ fim n_llcnilcim [ ko_ n_hc[
^_l_]bi8 [oh _l[ nc_gji j[l[ cgj_^cl ko_ f[ omolj[]cih ]ihncho[l[ mo i\l[8
c b[\c[ s[ oh[ \[m_ mi\l_ f[ ]o[f ji^c[h jli]_^_l fim ko_ `o_m_h _h][la[^im
^_ f[ ^_g[l][]cih+ J[ll[l fi ko_ _mnim bc]c_lih _h ]ogjfcgc_hni ^_ fim nl[*
n[^im( c `cd[l _f _mn[^i ^_ f[ ]o_mncih ]o[h^i ff_aŠ f[ bil[ ^_ f[ ch^_j_h^_h*
]c[ j[l[ =g‡lc][( m_l† _f [mohni ^_ f[ m_aoh^[ j[ln_ ^_ _mn[ g_gilc[+
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@_f gcmgi gi^i ko_ fim ]igcm[lcim ^_g[l][^il_m b[\l[h ^_ ff_p[l
_h fim nl[n[^im ^_ .42- c .444 \[m_ c j[on[ j[l[ mom nl[\[dim( ko_l_gim(
j[l[ f[ ]ihncho[]cih ^_f ho_mnli( ff_p[l ]igi \[m_ _f l_m‹g_h ^_ fi ko_
^_d[gim h[ll[^i( ^_mjl_h^c_h^i ni^[ f[ j[ln_ g_l[g_hn_ bcmnŠlc][ ko_
b_gim ]l_c^i ch^cmj_hm[\f_( c ^_d[h^i ^_mn[][^i _f johni ^_ ^_l_]bi+

L[l[ i]oj[l [ko_ffim n_llcnilcim [mcmnc[ [ Amj[‰[ _f ^_l_]bi ^_ ^_m*
]o\lc^il[7 [ f[ mig\l[ ^_ mo \[h^_l[ l_]illc_lih mom [ao[m Kl_ff[h[(
Q lm‹[( B_ll_l( =]o‰[( =lnc_^[ c b[mn[ _f gcmgi P_d_cl[8 _f g_lc^c[hi
^_ Pil^_mcff[m ch]foc[ _mn[ l_dcih _h _f ^igchci _mj[‰if8 ?†lfimJ b[\c[
b_]bi `cd[l _h _f gcmgi johni _h ^ih^_ ^_mjo_m m_ _f_pŠ f[ ]co^[^ ^_f
L[l † f[ ]ifogh[ ko_ [n_mncao[\[ mo ^igch[]cih _h [ko_ffim mcncim8 c jil
‹fncgi( `o_lih [onilc^[^_m c gcmcih_lim _mj[‰if_m fim jlcg_lim i]oj[hn_f7f
c ]ifihct[^il_m+ D[\c[( jo_m( _h [jisi ^_f ^igchci _mj[‰if( fim ^_l_]bim
^_ ^_m]o\lcgc_hni( ]ihkocmn[( jlcg_l[ i]oj[]cih c l_]ihi]cgc_hni _h oh
nl[n[^i j‹\fc]i+

Ah ][g\ci fim jilnoao_m_m hi n_hc[h inli nˆnofi ko_ f[ jim_mcih pci*
f_hn[( _rn_h^c^† ^c[lc[g_hn_( jlin_mn[^[ mc_gjl_( j_li mijiln[^[ [ `[fn[
^_ `o_lt[m j[l[ ijih_lm_ [ _ff[+

=bil[ _r[gch_gim( c JK A?DAIKOAJ KHRE@K(f[ f_nl[ c _f _mjˆlcno
^_f nl[n[^i ^_ .444( _h f[ j[ln_ ko_ ^_mfch^[\[ f[m ]ifihc[m fomcn[h[m ]Kh
_f n_llcnilci _mj[‰if ko_ g[m n[l^_ m_ ff[gŠ ?ifig\c[+ O_aoh fim nl[n[^im(
ho_mnl[ `lihn_l[ _mn† ]f[l[g_hn_ ^_`chc^[ _h fim mcaoc_hn_m [lnˆ]ofim7

!=ln+ ..+ >[d[l† f[ fˆh_[ jil f[m [ao[m ^_ _mnim ^im ^im<cO^]`p _
j& AO[O`p& s[ ohc^im ]ih _f hig\l_ ^_ AORS`O&b[mn[ _f j[l[d_ mcno[^i
!_h cao[f ^cmn[h]c[ ^_f lci I[l[‰ih Š =g[tŠh[m s ^_ f[ \i][ ^_f lci
! I[gil‡ 8 w _ ^_m^_ [ko_f j[l[d_ ]ihncho[l† jil oh[ fˆh_[ _mn_*i_mn_
!b[mn[ _h]ihnl[l ]ih f[ lc\_l[ ilc_hn[f ^_f lci ?OPO`qko_ _hnl[ _h _f
!I[l[‰ih jil mo lc\_l[ [omnl[f8 s \[d[h^i jil f[m [ao[m ^_f gcmgi
!F[b[lˆ b[mn[ ^ih^_ ^_m_g\i][| _h _f I[l[‰ih Š =g[tŠh[m( m_aocl†
![ao[m [\[di ^_ _mn_ lci( ko_ fim _mj[‰if_m mo_f_h ff[g[l Kl_ff[h[_ fim
! ch^cim Coc_h[( b[mn[ f[ \i][ g[m i]]c^_hn[f ^_f U[jol†( ko_ ^_m[ao[
! _h ‡f jil f[ g†la_h m_jn_hnlcih[f+ +++ %./&+ ?ihncho[l† f[ `lihn_l[ mo*
! \c_h^i [ao[m [llc\[ ^_ ^c]b[ \i][ g[m i]]c^_hn[f ^_f U[jol†( s jil _h
! g_^ci ^_ _mn_ lci b[mn[ [ko_f johni _h ko_ jo_^[h ko_^[l ]o\c_lnim fim
! _mn[\f_]cgc_hnim jilnoao_m_m ^_ f[m ilcff[m ^_ ^c]bi lciLO^jb`o g RSZ
! BSU`]& ]Šgi n[g\c_h f[ ]igohc][]cih Š ][h[f ^_ ko_ m_ m_lpc[h fim
! gcmgim jilnoao_m_m _hnl_ _mnim ^im lcim [f nc_gji ^_ ]_f_\l[lm_ _f nl[*
! n[^i ^_ fˆgcn_m ^_ .0 ^_ _h_li ^_ .42-( ]ih`ilg_ [f m_hnc^i fcn_l[f ^_
! ‡f L ^_ mo [lnˆ]ofi 6({ fi ko_ _hn_l[g_hn_ m_ _d_]on[l† m_aoh _f _mn[^i



225 =J=HAO @A H= QJERANOE@=@+

! ko_ _hn†h]_m n_hc[h f[m ]im[m( mch j_ldo^c][l n[gji]i [ f[m jim_mcih_m
! _mj[‰if[m hcg mom l_mj_]ncp[m j_ln_h_h]c[m s ]igohc][]cih_m ]ih _ff[m
! s ]ih _f lci Klchi]i! ++++ !† ]osi `ch f[m j_lmih[m ko_ m_ hig\l[l_h
]_ j[l[ f[ _d_]o]cih ^_ _mn_ nl[n[^i m_‰[f[l[h [ko_ffim fcgcn_m( \om][h^i
! f[m f[aoh[m s lcim ko_ m_ dohn_h [f U[jol† s J_ali+s m_ []_lko_h g[m
! [f log\i ^_f Jiln_+$w

D_gim ^c]bi †hn_m ko_ _mn[ _m f[T`]\bS`O RS RS`SQV]_hnl_ f[m ]ifi*
hc[m ^_ f[m ^im ]†ln_m c _hm[s[l_gim jli\[lfi+

=f ]_f_\l[l _mn_ nl[n[^i m_ koc_l_ _mn[\f_]_l oh[ fch_[ ^cpcmilc[ j_l*
`_]n[g_hn_ ^_mfch^[^[ c ko_ hi jo_^[ ^[l g†ld_h [ ho_p[m ]ihnlip_lmc[m
%jln.cgch[l&8 m_ jl_m]ch^_ ^_ fim j[]nim [hn_lcil_m( [ nlo_ko_ ^_ `cd[l \[m_
‹hc][ _ chp[lc[\f_8 hi m_ ^cm]on_h s[ ^_l_]bim j[l[ ]_‰clm_ [ _ffim( mchi
ko_ [n_h^c_h^i [ fi ko_ ][^[ ]o[f jl_n_h^_( m_ ]ihpc_h_ _h f[ `cd[]cih ^_
f[ fˆh_[ ^cpcmilc[( c ][^[ oh[ ^_ f[m j[ln_m f[̀SQ]\]QSTZO `ObWTWQO%[ln+ .3
T/-&8 j[l[ ]ihm_aocl fˆgcn_m h[nol[f_m( c ]ihmofn[h^i f[ ]ihp_hc_h]c[ c
oncfc^[^ ^_ fim ]ihnl[n[hn_m( m_ [onilct[ [ fim ]igcm[lcim j[l[ ko_ p[lc_h
f[ fch_[ ]_^c_h^i jil]cih_m ^_ n_llcnilci mch `cd[lm_ _h _f g[m i g‡him( c mch
ko_ [ko_ffi ko_ ]_^[h m_[ `iltim[ ]igj_hm[]cih ^_ fi ko_ l_]c\[h %[ln+ .-
c ./&8 ^_ _mn_ gi^i f[ i]oj[]cih ^_ ^_l_]bi ko_^[ l_]ihi]c^[( c f[ i]o*
j[]cih ^_ b_]bi ko_^[ f_dcncg[^[8 j_li ni^[pc[( ]igi mc _mni hi `o_l[
mo`c]c_hn_( j[]n[h ko_ _m[m jil]cih_m ^_ n_llcnilci ]_^c^[m( m_[h ]_mcih ko_
l_[f c jimcncp[g_hn_ b[]_ _f ]_^_hn_ _h mo hig\l_ c _h _f ^_ mom b_l_^_lim c
mo]_mil_m [ `[pil ^_f ]_mcih[lci %[ln+.-&8c [ f[ jim_mcih ko_ l_]c\_ _f `[pi*
l_]c^i m_ ^[ _f ncnofi f_dˆncgi ^_ f[ ]_mcih b_]b[ jil _f mi\_l[hi f_dcncgi %[ln+
/-&+ L_li [oh b[c g[m7 hi mifi m_ l_]ihi]_ c lwnc`c][ f[ _rjl_m[^[ `lihn_l[(
^_m]lcn[ _h fim nl[n[^im ^_.42- c .444( mchi ko_ _rjl_m[g_hn_ m_ l_p[fc^[
_h .445 f[ i\fca[]cih ^_ a[l[hnclm_ l_]cjli][g_hn_( [oh ]ihnl[ ]o[fkoc_l
[n[ko_ i chp[mcih( fim n_llcnilcim ]cl]ohm]lcnim jil [ko_ff[ fch_[ %[ln+ 0+- &

~Lo_^_h jl_n_h^_lm_ g[m jlo_\[m ^_ ko_ `o‡ _f ^_l_]bi fi ko_ m_
kocmi ]ihm[al[l _h _f nl[n[^i ^_ O[h ff^_`ihmi ; L_li mc [oh m_ ^o^[l[(
^_m[`c[lc[gim [ ko_ m_ him gimnl[m_ _h mom _mncjof[]cih_m oh[ mif[ ]f†o*
`fof[ _h ko_ ^_ ]o[fkoc_l gi^i( i _h ]o[fkoc_l[ `ilg[( m_ l_]ihit][ _f
b_]bi %c hi m_lc[h ji]im fim ko_ b[\lc[ ko_ l_]ihi]_l& ]igi \[m_ ]ihmncno*
ncp[ ^_f ^_l_]bi j[l[ f[ ^_g[l][]cih ^_ f[ `lihn_l[+

?l__gim( jo_m( ji^_l l_j_ncl ko_ f[ fˆh_[ ^cpcmilc[ m_‰[f[^[ _h _f
nl[n[^i ^_ .444( ^_mfch^[ f[m jim_mcih_m c _f ^_l_]bi ^_ jim__l ko_ n_hc[h
Amj[‰[ c Lilnoa[f( c _m_@ANA?DK `o‡ _f ko_ nl[mgcnc_lih ]igi b_l_h]c[
[ f[m ]ifihc[m ko_ [‰im g[m n[l^_ [mogc[h f[ mi\_l[hˆ[ c m_ ^_]f[l[\[h
_g[h]cj[^[m _ ch^_j_h^c_hn_m+

Oc ]ihmcaoc‡l[gim ko_ _m_@ANA?DK JK OA A?D=OA AJ KHRE@K(]l__|
lc[gim ko_ ho_mnli nc_gji hi b[\c[ mc^i j_l^c^i( hc ho_mnli nl[\[di _mn‡lcf+


