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_hmcf[l) ]ihm_lp[h^i [m‡ _f [fcg_hni s hi m_ jc_l^[ f[ ][fc^[^ honlcncp[ ^_f gcmgi+ Af

l_mofn[^i 7`ch[f ^_f jli]_mi ]ihm_lp[ncpi m_ jo_^_ _p[fo[l [ nl[p†m ^_ [h…fcmcm ko‡gc]im)

fim ]o[f_m _hnl_a[h ch`ilg[]c‰h ^_ fim ^cmnchnim j[l…g_nlim ^_ f[ ]igjimc]c‰h s ^_ ][fc^[^

`_lg_hn[ncp[ chpifo]l[^im &AFct[f^_) .656'+ @c]b[ ch`ilg[]c‰h) om[^[ ]igi l_`_l_h]c[

a_h_l[f) jo_^_ m_l ]ihmc^_l[^[ j[l[ _pcn[l lc_maim ^_ ^_`c]c_h]c[m i _r]_mim ko_ jo_^[h



a_h_l[l jli\f_g[m jli^o]ncpim &?b[g\_lf[ch KQCK'%.6638 I_lls KQCK'%/---' i ^_ m[fo^

[hcg[f &=l[s[s H[hot[) .661'+

Af _hmcf[d_ ^_ g[‡t omo[fg_hn_ m_ l_[fct[ ^_f g[‡t `ill[d_li ko_ _m f[ ]im_]b[ g…m

[jn[ j[l[ _hmcf[l) jo_m m_ ]ihm_lp[ gos \c_h mch [^c]c‰h ^_ ]ihm_lp[^il_m hc ]ihnlif ^_

bog_^[^ s l_mofn[ m_l oh jli^o]ni gos [j_n_]c^i jil _f a[h[^i &Ic_l) /--6'+ Pc_h_

_mj_]c[f cgjiln[h]c[ j[l[ _f a[h[^i f_]b_li jilko_ f[ jli^o]]c‰h ^_ f_]b_ _m [fn[g_hn_

^_j_h^c_hn_ ^_ f[ ][hnc^[^ ^_ _h_la‡[ ko_ ]ihmog_ f[ p[][ f[]n[hn_8 [^_g…m ^_ _h_la‡[)

f[ p[][ h_]_mcn[ cha_lcl `c\l[ ^_ ][fc^[^ j[l[ ko_ mo log_h `oh]cih_ [^_]o[^[g_hn_+ Amnim

l_ko_lcgc_hnim ^_ honlc_hn_m ]l_[h f[ h_]_mc^[^ ^_ oncfct[l `ill[d_m _h_la†nc]im ^_ [fn[

^ca_mnc\cfc^[^) s _f g[‡t `ill[d_li ]ogjf_ ]ih _mn[m _mj_]c`c][]cih_m &On[jf_m) /--0'+

?ihi]c_h^i fim p[fil_m honlc]cih[f_m jlig_^ci ^_ fim _hmcf[^im ^_ g[‡t `ill[d_li) [m‡

gcmgi) f[ ][fc^[^ ]igi [fcg_hni j[l[ f[ ]lc[ht[ ^_ ni^i ncji ^_ logc[hn_m hi mc_h^i [m‡

j[l[ _hmcf[d_m ^_ g[‡t [gcf…]_i) jil fi ko_ _mn_ _mno^ci ]ihnlc\ocl… [ ko_ jli^o]nil_m

chn_l_m[^im _h _mn[ [fn_lh[ncp[) f[ jl[]ncko_h s g_dil_h f[ ][fc^[^ ^_ [fcg_hni ko_ m_ f_

\lch^[ [f a[h[^i f_]b_li) [f [jlip_]b[l _f g[‡t [gcf…]_i+

/

Lil fi n[hni) m_ _p[fo‰ f[ ]igjimc]c‰h ko‡gc][ ^_ f[ IO) L?) ?AJ) B@J) B@=)

jD U J*JD0 U f[m ][l[]n_l‡mnc][m ila[hif†jnc][m ]igi ]ifil) g[^ol_t) jl_m_h]c[ ^_

g[n_lc[f_m _rnl[ˆim s ifil) [^_g…m m_ _mncg[lih f[ ^ca_mnc\cfc^[^ s ]ihmogi ^_f _hmcf[^i

^_ g[‡t [gcf…]_i jimn ]im_]b[ j[l[ \ipchim+



h+ I=N?K PAKNE?K

/+.+ =hn_]_^_hn_m ^_ f[ chp_mnca[]c‰h

Ah f[ Qhcp_lmc^[^ ^_ Scm]ihmch Ncp_l B[ffm) _h _f ]olmi ^_ jli^o]]c‰h ^_ jf[hn[m

`ill[d_l[m+ Him _mno^c[hn_m [jfc][h _h _f `ill[d_ ]ih]_jnim ^_ ][fc^[^) _h ohi ^_ fim ^im

_p_hnim [ho[f_m ^_f ]ih]olmi ^_ ]ofncpim+ H[m `c]b[m ^_ _p[fo[]c‰h m_ gi^c`c][lih ^ol[hn_

oh j_l‡i^i ^_ 0- [ˆim j[l[ g_dil[l f[ `ilg[ ^_ ][fc`c][]c‰h ^_f _hmcf[^i ^_ g[‡t+ Him

i\d_ncpim ch]fos_h ^_m[lliff[l `c]b[m ^_ johno[]c‰h ko_ mih ^_m]lcjncp[m) f‰ac][g_hn_

ila[hct[^[) s `…]cf_m ^_ _hn_h^_l) ch]fomi jil fim _mno^c[hn_m ko_ nc_h_h oh ]ihi]cgc_hni

fcgcn[^i ^_ f[ jf[hn[) ][l[]n_l‡mnc][m s ^_ _rj_lc_h]c[ ]ih _hmcf[d_m8 `oh]cih[h ]igi oh[

b_ll[gc_hn[ ^_ [jl_h^ct[d_ j[l[ [so^[l [ fim _mno^c[hn_m [ _hn_h^_l f[ l_f[]c‰h _hnl_ f[m

][l[]n_l‡mnc][m s f[ ][fc^[^ ^_f _hmcf[d_ j[l[ f[ [fcg_hn[]c‰h ^_f a[h[^i+ Ah _mn_ m_ _p[fŠ[

][n_ail‡[m ]igi f[ g[^ol_t) _f ]ifil) _f ifil) f[ bog_^[^) _f ]ihn_hc^i ^_ al[him &Cl_o\

GKCK'% +)).$'

O_ l_[fct‰ oh _hm[si _h >l[mcf) j[l[ _p[fo[l f[ jli^o]ncpc^[^ ^_f _hmcf[d_ ^_ ^im

p[lc_^[^_m ^_ g[‡t8 _f g[‡t j[l[ al[hi s j[l[ `ill[d_ s _f p[fil honlcncpi ^_ mo _hmcf[d_

mi\l_ f[ \[m_ ^_f ]igjiln[gc_hni ^_ \ipchim _h _hail^_+ Af g[‡t `o_ ]im_]b[^i ./- ^‡[m

^_mjo†m ^_ f[ mc_g\l[) ]o[h^i ^im n_l]cim ^_ f[m bid[m _mn[\[h m_][m s ]ih _f al[hi _h

_mn[^i j[mnimi) _f _hmcf[d_ m_ [fg[]_hi _h mcfim ^_ 1-- nih_f[^[m+ H[ l[]c‰h _rj_lcg_hn[f

_mn[\[ ]igjo_mn[ jil _hmcf[d_ ^_ g[‡t j[l[ al[hi i `ill[d_) 4+/ fcnlim ^_ f_p[^ol[ fckoc^[

s .+. ecfi ^_ g[‡t gifc^i+ Him [hcg[f_m `o_lih j_m[^im ][^[ /5 ^‡[m+ H[m ][l[]n_l‡mnc][m

0



ko‡gc][m ^_f g[‡t j[l[ al[hi `o_7 IO 12+3#) L? 5+0#) B@= /0+5#) J*JD0 &JP #' 3+./

ga) jD 0+/ U_h g[‡t j[l[ `ill[d_ fim p[fil_m `o_lih7 IO 01+5#) L? 4+0#) B@= /3+. #)

jD 0+6) J*JD0 5+4 ga+ O_ ]ih]fos‰ ko_ _f g[‡t j[l[ al[hi [jiln[\[ oh g_dil _hmcf[d_

ko_ f[ p[lc_^[^ `ill[d_l[ ^_\c^i [f b_]bi ko_ _h oh gcmgi j_lci^i ^_ ]l_]cgc_hni) f[

p[lc_^[^ ^_ al[hi jli^o]‡[ oh _hmcf[d_ ^_ g_dil ][fc^[^ ]ih g[sil ]ihn_hc^i ^_ g[n_lc[

m_][ s oh l_h^cgc_hni _h al[hi g[sil _h 1.+0#) fi ]o[f jligipc‰ oh[ a[h[h]c[ ^_ j_mi

g[sil s oh[ g_dil ]ihp_lmc‰h ^_ [fcg_hnim _h fim \ipchim ^_ _hail^_ &Oj[^inniGKCK'%

.666'+

Ah _f f[\il[nilci ^_ _p[fo[]c‰h ^_ [fcg_hnim j[l[ omi [hcg[f &HA==' ^_ f[

Qhcp_lmc^[^ ?[n‰fc][ =la_hnch[) B[]ofn[^ ^_ ?c_h]c[ =al[lc[m+ m_ ff_p‰ [^_f[hn_ oh nl[\[di

j[l[ _p[fo[l f[ ][fc^[^ honlcncp[ ^_ mcf[d_m ^_ g[‡t ^_ f[ ff[hol[ j[gj_[h[ s I_mijin[gc[

=la_hnch[ l_mj_]ni [ IO) L?) B@J s B@= ^ol[hn_ fim [ˆim /--0 [ /--4+ Ah _mn_ nl[\[di)

m_ i\m_lp[lih ][g\cim _h f[ ]igjimc]c‰h ko‡gc][ ^_ mcf[d_m) [og_hn‰ mcahc`c][ncp[g_hn_

_f jil]_hn[d_ ^_ B@J s ^_ L? [ nl[p†m ^_ fim [ˆim /--0 [ /--4 mch _g\[lai f[ B@= hi

l_mjih^c‰ ^_ cao[f gi^i) mch jl_m_hn[l oh[ n_h^_h]c[ ^_`chc^[+ Lil n[f gincpi) m_ _h]ihnl‰

ko_ _rcmn‡[ oh[ n_h^_h]c[ ch]cjc_hn_ [ oh [og_hni _h f[ ][fc^[^ ^_ fim mcf[d_m ^_ g[‡t

[h[fct[^im ko_ m_ _pc^_h]c[l‡[ ]ih oh [og_hni ^_f ]ihn_hc^i ^_ L?) oh [og_hni ^_ B@J

s oh[ ^cmgcho]c‰h ^_ B@= &?_l_cdi) /--5'+

O_ _`_]no‰ oh _mno^ci _h f[ ]co^[^ ^_ Lij[s…h) ]ih _f i\d_ncpi ^_ c^_hnc`c][l

[fn_lh[ncp[m `ill[d_l[m j[l[ [`lihn[l †ji][m ]lcnc][m _h [fcg_hn[]c‰h \ipch[) m_ _p[fo‰ _f

jin_h]c[f ^_ jli^o]]c‰h s _f p[fil honlcncpi ^_f _hmcf[d_ ^_ ^im b‡\lc^im &jcih__l 0-1.)

1



@_e[f\ 555' Uoh[ p[lc_^[^ &E?= 0-2' ^_ g[‡t #@GC LCWR$mifim s _h [mi]c[]c‰h ]ih `l‡dif

#;ICRGNKTR UTKHCQJR$&p[lc_^[^ ?[la[g[hni') [ fim ./- ^‡[m8 ^_mjo†m ^_ ]im_]b[l m_ _hmcf‰

oh[ go_mnl[ _h gc]limcfim ^_ LR? ^_ 1 jofa[^[m ^_ ^c…g_nli s 1- ]g ^_ f[lai+ Him mcfim

`o_lih [\c_lnim 0- ^‡[m ^_mjo†m j[l[ mo _p[fo[]c‰h _h _f f[\il[nilci+ Af p[fil honlc]cih[f

^_f _hmcf[d_ ^_ g[‡t) m_ jo_^_ ][n[fia[l ]igi ^_ l_aof[l ][fc^[^ honlc]cih[F jo_mni ko_ m_

i\m_lp[lih []_jn[\f_m p[fil_m ^_ jD 0+3*0+4 U L? 3+1 [ 4+0#) [f cao[f ko_ f[ B@= _hnl_

01+2*03+4# r p[fil_m [fnim _h B@J ^_ 30+3 [ 33+5# fi ]o[f ^cmgchos_ _f ]ihmogi

&Kl[g[m KQCK'% +))/$'

O_ l_[fct‰ oh _mno^ci mi\l_ f[ ]igjimc]c‰h honlc]cih[f ^_ _hmcf[d_m ^_ f[ tih[ mol

&?bcf_' ^ol[hn_ oh j_l‡i^i ^_ p_chncŠh [ˆim &.65-*/---'+ Af i\d_ncpi a_h_l[f `o_

][l[]n_lct[l honlc]cih[fg_hn_ fim ^cp_lmim ncjim ^_ _hmcf[d_m [^_g…m ^_ _mno^c[l f[

_pifo]c‰h ^_ f[ ]igjimc]c‰h honlc]cih[f ^_ _hmcf[d_m+ O_ i\m_lp‰ oh[ p[lc[]c‰h _h _f

]ihn_hc^i ^_ IO ^_ _hmcf[d_m ^_ g[‡t) ^ih^_ f[m ][n_ail‡[m \[d[ &IO9/.#' _ chn_lg_^c[

&IO /.*/2#' ^_]l_]c_lih _h ]ihdohni ^_ 35# ^_f nin[f ^_ go_mnl[m ^_ ^c]bi _hmcf[d_

^ol[hn_ _f j_l‡i^i .65-*.651 [ //# _hnl_ .662*/---8 r f[ ][n_ail‡[ ^_ [fni ]ihn_hc^i

&IO;/2#' [og_hn‰ ^_ 0/ [ 45# _h mcgcf[l f[jmi ^_ nc_gji+ Him ]ihn_hc^im jlig_^ci

^_ L? `o_ ^_ 4+2#) fim p[fil_m jlig_^ci ^_ ?AJ nin[f_m `o_lih ch`_lcil_m [ .--.-ch^c][^il

^_ oh \o_h g[h_di ^_ ]ih`_]]c‰h r _f ]ihn_hc^i jlig_^ci ^_ J*JD0 `o_ 2*.-# ko_ m_

]ihmc^_l‰ ]igi \o_h[ &>_lh^n) /--/'+

Ah _f _mn[\f_]cgc_hni O[h N[g‰h ^_f ^_j[ln[g_hni ^_ O[o]_ &=la_hnch[') [ fim /0

^‡[m ^_ f[ ]ih`_]]c‰h ^_f mcfi) m_ ^_n_lgch‰ jil [h…fcmcm ko‡gc]i) ko_ _f `ill[d_ _mn[\[ _h

m



]ih^c]cih_m j[l[ mo omi+ H[ IO `o_ 0/+/#) L? 4+3#) B@= //+.#) jD 1+1 U *JD0

-+-3-#+ Af [h…fcmcm ch^c][\[ ko_ _mn…\[gim [hn_ f[ jl_m_h]c[ ^_ oh mcfi ^_ gos \o_h p[fil

honlcncpi+ Af _hmcf[d_ ^_ g[‡t jimc\cfcn[ _f omi _mnl[n†ac]i _h _f mcmn_g[ ^_ ]l‡[ ^_ _m[ tih[

H[ n†]hc][ j_lgcnc‰ ^_mn_n[l [f n_lh_li ^_ j[lc]c‰h n[l^‡[ _h `_\l_li) j[l[ ko_ f[m g[^l_m

l_]oj_l_h mo ]ih^c]c‰h ]iljil[f j[l[ _f jl‰rcgi m_lpc]ci+ P[g\c†h j_lgcnc‰ oh[ gos

\o_h[ a[h[h]c[ ^_ j_mi) _h oh j_lci^i ]ilni ^_ ]ill[f ko_ jimc\cfcn[ p_h^_l _f n_lh_li ]ih

g[sil j_mi s p[fil ko_ [f gig_hni ^_ ^_mn_n_ &O[fig‰h) /-.-'+

Ah f[ Qhcp_lmc^[^ ^_ ?imn[ Nc][) m_ ]o[hnc`c]‰ f[ `_lg_hn[\cfc^[^ s p[fil

honlc]cih[f g_^c[hn_ f[ n†]hc][ ^_ gc]limcfim ^_f _hmcf[d_ ^_ g[‡t ]ofncp[^i _h [mi]c[]c‰h

]ih pcah[ #>JHMC QCFJC(C$'O_ nl[\[d‰ ]ih / ^_hmc^[^_m ^_ mc_g\l[ ^_ g[‡t s pcah[ &4-70-

s 3-71-') 0 hcp_f_m ^_ g_f[t[ &-+/r 1# U)U$_ ch‰]ofi \[]n_lc[ &]ih i mch'+ Af g[n_lc[f m_

]im_]b‰ [ 52 ^‡[m ^_ m_g\l[^i+ =f g[n_lc[f [hn_m ^_ _hmcf[lr _hmcF[^i m_ f_ ^_n_lgch‰

IO) L?) ?AJ) B@J) ;:8& fcahch[) jD s J*JD0+ =f g_dil nl[n[gc_hni) m_ f_ `l[]]cih‰ f[

L? s m_ _mncg‰ _f ]ihn_hc^i _h_la†nc]i+ H[ [mi]c[]c‰h g[‡t*pcah[ jl_m_hn‰ oh ]ihn_hc^i

^_ bog_^[^ []_jn[\f_ s ]ihn_hc^im ^_ B@J s B@= \[dim+ Ah _f g[n_lc[f _hmcf[^i) f[

^_hmc^[^ ^_ mc_g\l[ [`_]n‰ f[ IO) ?AJ) L?) B@J) B@=) fcahch[) jD UJ*JD0+ H[ g_f[t[

gi^c`c]‰ f[ ]igjimc]c‰h honlc]cih[f r f[m ][l[]n_l‡mnc][m `_lg_hn[ncp[m ^_ fim

nl[n[gc_hnim) _r]_jni _f jD+ Af ch‰]ofi \[]n_lc[ [`_]n‰ f[ L? s jD ^_f g[n_lc[f+ H[

^_hmc^[^ ^_ mc_g\l[ 4-70-) ]ih [^c]c‰h ^_ /# ^_ g_f[t[ s mch ch‰]ofi \[]n_lc[ jl_m_hn‰

p[fil_m L? [fnim) jil]_hn[d_m ^_ B@J s B@= \[dim) J*JD0 \[di s oh jD ch`_lcil [ 1+/

&?[mncffiGS CK'% +))0$'

3



O_ ][l[]n_lct‰ _f p[fil honlcncpi s f[ _mn[\cfc^[^ [_l‰\c][ ^_ f[ _`_]ncpc^[^ ^_ f[

g_t]f[ ^_ \[]n_lc[m g…m ol_[ _h _hmcf[d_ ^_ g[‡t `ill[d_li _h `ilg[ ^_ gc]limcfim+ O_

nig[lih 0 go_mnl[m ^_ ][^[ nl[n[gc_hni &_hmcf[^i ^_ g[‡t ]ih s mch ch‰]ofi'+ H[

]igjimc]c‰h ko‡gc][ honlc]cih[f ^_f _hmcf[^i ^_ g[‡t ]ih ch‰]ofi `o_ IO 1.+1#) L?

FK+/#)?AJ 3+3#) B@J 1.+-#) B@= /4+3#) J*JD0 -//# U j[l[ _hmcf[^i ^_ g[‡t mch

ch‰]ofi `o_ IO ,*'1.*)% L? 3+2#) ?AJ 3+2#) B@J 1.+6#) B@= /3+4#) J*JD0 -+5#) hi

m_ _h]ihnl[lih ^c`_l_h]c[m mcahc`c][ncp[m j[l[IO) B@J r B@= [ fim 6- ^‡[m ^_

[fg[]_h[gc_hni j[l[ _f _hmcf[^i ^_ g[‡t ]ih s mch ch‰]ofi) [f gig_hni ^_ f[ [j_lnol[ _f

_hmcf[^i ^_ g[‡t ]ih chi]ofi jl_m_hn[ oh g[sil p[fil ^_ jD ko_ _f _hmcf[^i ^_ g[‡t mch

ch‰]ofi 1+/ s 0+5 l_mj_]ncp[g_hn_+ Ah ]ih]fomc‰h) f[ [^c]c‰h ^_ ch‰]ofi gc]li\c[hi

g_dil‰ f[ ]igjimc]c‰h ko‡gc][ s _mn[\cfc^[^ [_l‰\c][ ^_ _hmcf[d_ ^_f g[‡t &Ic_l) /--6'+

O_ ^_n_lgch‰ oh[ n_]hifia‡[ [^_]o[^[ j[l[ f[ _f[\il[]c‰h ^_ _hmcf[d_ _h f[ tih[ lol[f)

^ih^_ m_ chpifo]l‰ fim ]imnim ^_ jli^o]]c‰hs f[ ][fc^[^ ^_f _hmcf[d_ _mn[ p[lc[\f_ `o_

g_^c^[ [ fim 12 ^‡[m ^_ `_lg_hn[]c‰h s m_ oncfct‰ f[ n†]hc][ ^_ Climm &.636') m_ _p[fo‰ fim

]lcn_lcim ^_ ifil) ]ihmcmn_h]c[r ]ifil ^_f _hmcf[d_8 s_f [h…fcmcm _]ih‰gc]i m_ bcti [ nl[p†m

^_ f[ ^_n_lgch[]c‰h ^_ fim ]imnim nin[f_m+ H[ ][fc^[^ ^_f _hmcf[d_ i\nopi oh john[d_ _hnl_

.5 [ /-+ O_ ]ih]fos_ ko_ fim mcfim _rj_lcg_hn[f_m mih ^_ gos \o_h[ ][fc^[^ &?[g[]bi)

/--/'+

I_^c[hn_ f[ n†]hc][ ^_f gc]limcfi) m_ _p[fo‰ _f _`_]ni ^_ f[ [gihc`c][]c‰h ]ih

hcp_f_m ^_ K) .) / U 0# mi\l_ _f _hmcf[d_ ^_ g[‡t ]ihr mch g[til][+ Him p[fil_m

honlc]cih[f_m _h jlig_^ci ]ih hcp_f_m ^_ K) .)/ s 0# `o_ j[l[ jD 2+1) IO 01+.# s L?

6+3#+ Ah _f jD hi m_ _h]ihnl[lih ^c`_l_h]c[m mcahc`c][ncp[m _hnl_ nl[n[gc_hnim ]ih s mch

4



g[til][) fim l_mofn[^im ]ih`clg[h ko_ f[ [^c]c‰h ^_ [gih‡[]i [og_hn[ fim p[fil_m ^_f

jD+ Ah ]o[hni [ IO f[ g[til][ g_dil‰ hin[\f_g_hn_ _f ]ihn_hc^i ^_f gcmgi) jo_mni ko_

]ihmncnos_ oh[ jlijil]c‰h [fn[ ^_ f[ IO ^_ f[ jf[hn[ _hn_l[+ Ji m_ l_acmnl‰ _`_]ni ^_f

[gih‡[]i mi\l_ _f jil]_hn[d_ ^_ IO) f[ jl_m_h]c[ ^_ g[til][ hi [`_]n‰ _f ]ihn_hc^i ^_

B95 j_li n_h^c‰ [ m_l g[sil ]o[h^i m_ _hmcF‰ ]ih g[til][ Him l_mofn[^im go_mnl[h _f

_`_]ni \_h†`c]i ^_ f[ [gihc`c][]c‰h mi\l_ f[ _mn[\cfc^[^ ^_f _hmcf[d_ s mi\l_ mo p[fil

honlcncpi &j[\‰hKQCK'% *10/$'

5

/+/+ >[m_m n_‰lc][m

/+/+.+ C_h_l[fc^[^_m ^_f ]ofncpi ^_ g[‡t

/+/+.+.+ Q\c][]c‰h n[rih‰gc][

H[ ]f[mc`c][]c‰h n[rih‰gc][ ^_f g[‡t &VŠˆca[) .656'7

N_chi7 Lf[hn[_

@cpcmc‰h7 =hacimj_hh[_

?f[m_7 Iihi]insf_^ih_[_

Oo\]f[m_7 =j_n[f[

Kl^_h7 Li[f_m

B[gcfc[7 Li[]_[_

C†h_li7 V_[

Amj_]c_7@GC LCWR :'

/+/+.+/+ ?[l[]n_l‡mnc][m n†]hc][m ^_f g[‡t [gcf…]_i

H[m jlch]cj[f_m p[lc_^[^_m ^_ g[‡t [gcf…]_i#@GC LCWR :' RRO CLJK[EGN$_h _f

L_lŠ mih L[l^i) =f[t…h) I_]b_li) ?ili][) >f[h]i ^_f ?ot]i) Iil[^i) O[h



C_l‰hcgi) =l_kocj_ˆi) Do[sf_ˆi s nc_h_h oh j_lci^i p_a_n[ncpi ^_ ./- * .2-

^‡[m+ Amn_ aloji ^_ g[‡]_m nc_h_h oh[ al[h p[lc[\cfc^[^ _h _f ]ifil ^_f al[hi) _h

f[ n_rnol[) _h mo ]igjimc]c‰h) _h mo [j[lc_h]c[s _h mo al[^i ^_ g[^ol_t [f

gig_hni ^_ m_l ]im_]b[^i) [^_g…m m_ ][l[]n_lct[h jil n_h_l oh al[hi b[lchimi)

\f[h^i s mo[p_+ Af al[hi ^_f g[‡t [gcf…]_i nc_h_ oh [fni ]ihn_hc^i ^_ [fgc^‰h)

_h jlig_^ci &4--,-'8oh \[di ]ihn_hc^i ^_ jlin_‡h[) [fl_^_^il ^_ 1# ^_ al[m[m) s

[^_g…m ]ihnc_h_ `‰m`ili) jin[mci) ]i\l_) bc_lli)r tch]+ Amn[ jf[hn[ nc_h_ oh[ [fn[

][j[]c^[^ ^_ ]ihp_lmc‰h ^_ l[^c[]c‰h mif[l _h g[n_lc[ p_a_n[f) [^c]cih[fg_hn_)

_f _f_p[^i ]ihn_hc^i _h [fgc^‰h ^_ mo al[hi b[]_ ko_ n_ha[ oh ]ihn_hc^i

_h_la†nc]i [fni s ko_) jil fi n[hni) m_[ oh \o_h g[n_lc[f j[l[ _hmcf[l &B=K) .666'+

/+/+.+0+ ?[l[]n_l‡mnc][m jli^o]ncp[m ^_f g[‡t [gcf…]_i+

H[m jlch]cj[f_m tih[m ^_ jli^o]]c‰h s l_h^cgc_hni _h _f /-.. `o_lih ?ot]i

&/)/0. Ga,D[') FQ@‚h&/)--3 Ga,D[') Do[h][p_fc][ &.)211 Ga+ ,D[') H[ Hc\_ln[^

&.)01. Ga,D[') =jol‡g[] &f)/55 Ga,D[') Do…ho]i &.)-26 GafD[') ?[d[g[l][

&444 Ga,D['+ Him l_h^cgc_hnim jlig_^cim ^_ g[‡t [gcf…]_i mih ^_ 5--*.---

Ga,D[ _h f[ mc_ll[+ =jol‡g[] _m oh[ ^_ f[m tih[m jlch]cj[f_m ^_ jli^o]]c‰h s

l_h^cgc_hni ^_ g[‡t [gcf…]_i) mc_h^i _f kochni ^_j[ln[g_hni ^_f j[‡m ]ih oh

l_h^cgc_hni ^_ .)/55 Ga,D[) _h /-.. ]im_]b‰ [jlircg[^[g_hn_ 0-88-0 PI+

Amnim \[dim l_h^cgc_hnim m_ ^_\_h jlch]cj[fg_hn_ [ fi mcaoc_hn_7 \[d[ `_lncfc^[^ ^_

fim mo_fim) g[f[ jl_j[l[]c‰h ^_f n_ll_hi) hi m_ [\ih[ _f ]ofncpi) g[f

^cmn[h]c[gc_hni _hnl_ mol]imr jf[hn[m) hi m_ b[]_ oh[ \o_h[ m_f_]]c‰h ^_ m_gcff[)

m_ mc_g\l[ go]bi `l‡dif [mi]c[^i [f g[‡t) hi m_ b[]_ ]ihnlif ^_ f[m jf[a[m r hi m_

l_[fct[ f[m f[\il_m ]ofnol[f_m _h `ilg[ ijilnoh[+ Af al[hi ^_ g[‡t nc_h_ [fni

6



]ihn_hc^i ^_ [fgc^‰h) _h jlig_^ci &4-#') s \[di ]ihn_hc^i ^_ jlin_‡h[ &4#' _m

jil _mi ko_ m_ ]igjf_g_hn[ ]ih f[m f_aogchim[m ko_ nc_h_h _hnl_ // [ /5# ^_

jlin_‡h[8 ]ihnc_h_ ][hnc^[^_m [jl_]c[\f_m ^_ pcn[gch[m) f[m ]o[f_m p[l‡[h m_aŠh _f

ncji ^_ _h^imj_lgi ^oli i [gcf…]_i s m_aŠh m_[ _mn_ \f[h]i i [g[lcffi+ Ahnl_ fim

]_l_[f_m _f g[‡t _m ohi ^_ fim al[him ko_ ]ihnc_h_ g[sil ][hnc^[^ ^_ al[m[m &1#'

s jil]_hn[d_m mcahc`c][ncpim ^_ _f_g_hnim g[sil_m `‰m`ili) jin[mci) [m‡ ]igi

_f_g_hnim g_hil_m n[f_m ]igi ]i\l_) bc_lli) tch]+ Af p[fil ][f‰lc]i ^_ f[ b[lch[

^_ g[‡t) _h jlig_^ci _m ^_ 03-# ]ih oh p[fil honlcncpi jlig_^ci ^_ ..+3#

&IEJ=C)/-./'+

/+/+/+ Ahmcf[d_

Qhi ^_ fim jlcg_lim big\l_m ^_ ]c_h]c[ ko_ jl_]ihct‰ f[ jl…]nc][ ^_f _hmcf[d_) `o_

_f [f_g…h I+N_cbf_h+ Oom nl[\[dim chmjcl[lih jli\[\f_g_hn_ [f `l[h]†m =oaomn_

C``[ln) .544+ H[m hinc]c[m mi\l_ _mn_ n_g[) ff_a[lih [ =g†lc][ [ g_^c[^im ^_f mcafi

TET s _f jlcg_l mcfi ^_ =g†lc][ m_ ]ihmnlos‰ _h I[lsf[h^ _h .543+ =f `ch[fct[l

_f mcafi) _f _hmcf[d_ ^_f g[‡t _l[ jl…]nc][ ]igŠh _h fim Amn[^im Qhc^im &Doab_mGS

GQ(& +32.$(

/+/+/+.+ •Mo† _m _f _hmcf[d_<

>[di ]ih^c]cih_m [h[_li\c[m f[ `_lg_hn[]c‰h ^_f _hmcf[^i _m ^igch[^[ jil f[

[]ncpc^[^ gc]li\c[h[) f[ `_lg_hn[]c‰h _m ]ihnlif[^[ jlch]cj[fg_hn_ jil7 [' ncji

^_ gc]li ila[hcmgim ko_ ^igch[h f[ `_lg_hn[]c‰h) \' momnl[ni ^cmjihc\f_

&][l\ibc^l[nim mifo\f_m _h [ao[' j[l[ ]l_]cgc_hni gc]li\c[hi s ]' ]ihn_hc^i ^_

bog_^[^ ^_ f[ ]im_]b[+ H[m \[]n_lc[m jli^o]nil[m ^_f …]c^i f…]nc]i oncfct[h

][l\ibc^l[nim mifo\f_m _h [ao[ j[l[ jli^o]cl …]c^i f…]nc]i) _f jlch]cj[f …]c^i

.-



l_mjihm[\f_ ^_ f[ ^cmgcho]c‰h ^_f jD _h _f _hmcf[^i+ H[ `[fn[ ^_ [cl_ _pcn[ _f

]l_]cgc_hni ^_ fim gibim s f_p[^ol[m s _f jD \[di _pcn[ _f ]l_]cgc_hni ^_ f[

g[sil‡[ ^_ f[m \[]n_lc[m ^_mjo†m ^_ ko_ b[ n_lgch[^i f[ `_lg_hn[]c‰h) _f _hmcf[^i

jo_^_ ]ihm_lp[lm_ jil j_lci^im jlifiha[^im mc jl_p[f_]_h _mn[m ]ih^c]cih_m

&Goha)/--1'+

/+/+/+/+ R_hn[d[m

Af _gjf_i ^_f _hmcf[^i _h al[h j[ln_ ^_ f[m _rjfin[]cih_m) m_ ^_\_ [ f[m mcaoc_hn_m

p_hn[d[m7 L_lgcn_ oh[ [^gchcmnl[]c‰h g…m _`c]c_hn_ ^_ f[ nc_ll[ ]ofncp[h^i ]o[h^i

_m g…m [^_]o[^i s ]im_]b[h^i _f `ill[d_ ^ol[hn_ _f j_lci^i ^_ g[sil

l_h^cgc_hni honlcncpi+ Af _hmcF[d_ j_lgcn_ f[ ]ihm_lp[]c‰h ^_f `ill[d_ mo]of_hni

^_ \o_h[ ][fc^[^ s g_hil ]imni _h ]o[fkoc_l †ji][ ^_f [ˆi+ Am oh [fcg_hni

ohc`ilg_ jil Y-ko_ j_lgcn_ n_h_l bigia_h_c^[^ _h f[m l[]cih_m+ Am oh [fcg_hni

]ih \o_h[ j[f[n[\cfc^[^ j[l[ _f a[h[^i+ Af _hmcf[^i m_ ^cac_l_ g_dil ^_\c^i [ mo

al[h lcko_t[ _h [ao[ &0- [ 2-#' _f a[h[^i fi g[m][ s logc[ g_dil+ Af jli]_mi

^_ _hmcf[d_ _m g…m ch^_j_h^c_hn_ ^_ []]c^_hn_m ]fcg[nif‰ac]im+ H[ l_]if_]]c‰h s

f[m ij_l[]cih_m ]ill_mjih^c_hn_m [f mogchcmnli [ fim [hcg[f_m m_ jo_^_h

g_][hct[l _h mo g[sil j[ln_+ Af _hmcf[^i m_ jo_^_ n_h_l [fg[]_h[^i ]ih ji][m

j†l^c^[m ^_ jlch]cjcim honlcncpim) gc_hnl[m ko_ _f b_hi) [ fim / [ˆim jc_l^_ f[

g[sil j[ln_ ^_ mo lcko_t[ _h pcn[gch[ =+ H[ f_]b_ jli^o]c^[ jil fim [hcg[f_m

[fcg_hn[^im ]ih _hmcf[^i _m g…m lc][ _h pcn[gch[ = s ][lin_hi s _mn… g_him

_rjo_mn[ [ nig[l ifil [ irc^[^[+ Af jli]_mi ^_ _hmcf[d_ ^_mnlos_ f[m m_gcff[m s

jil fi n[hni) ]ihnlc\os_ [ _fcgch[l f[m g[f[m bc_l\[m [m‡ ]igi jf[a[m _h f[m `ch][m+

..



"

Ji jl_m_hn[ j_fcali ^_ ch]_h^cim jil cahc]c‰h _mjihn…h_[+ H[ ]im_]b[ m_ l_[fct[

l…jc^[g_hn_+ Oo ]imni ^_ [fg[]_h[gc_hni _m \[di+ H[ ]im_]b[ ^_ oh[ moj_l`c]c_

^[^[) m_ jo_^_ [fg[]_h[l _h g_him _mj[]ci ]igi `ill[d_ _hmcf[^i ko_ ]igi

`ill[d_ m_]i &Icff_l) .656'+

/+/+/+0+ @_mp_hn[d[m

H[ chp_lmc‰h chc]c[f _h _f _kocji j[l[ f[ ]im_]b[ s [fg[]_h[gc_hni _m [fn[) mi\l_

ni^i mc m_ ]im_]b[h g_him ^_ /--*0-- nih_f[^[m ^_ `ill[d_+ Arcmn_h j†l^c^[m jil

^_m]igjimc]c‰h) ]o[h^i hi m_ l_[fct[ oh \o_h [fg[]_h[gc_hni+ Him doaimr

a[m_m ^_f _hmcf[d_ [`_]n[h [f g_^ci [g\c_hn_+ Af ‰rc^i hcnlimi ko_ m_ []ogof[ _m

j_fcalimi j[l[ _f big\l_+ Ar]_mim ^_ bog_^[^ `ilg[h `_lg_hn[]cih_m

ch^_m_[\f_m jlipi][h^i [fn[m j†l^c^[m+ >[di ]ihmogi pifohn[lci _h ]igj[l[]c‰h

]ih _f `ill[d_ `l_m]i i _f b_hi ^_ mcgcf[l ^ca_mnc\cfc^[^+ >[di _h ][hnc^[^ ^_

_h_la‡[ s mo oncfct[]c‰h+ >[di hcp_f ^_ [gchi…]c^i &>__p_lKQGQ(& +311$(

/+/+/+1+ An[j[ ^_ g[^ol[]c‰h ^_f g[‡t j[l[ _hmcf[d_

H[ g…m [fn[ ^ca_mnc\cfc^[^ ^_f `ill[d_ j[l[ m_l _hmcf[^i) _m ^_]cl) _f g[sil p[fil

honlcncpi m_ [f][ht[ ]o[h^i _f ]ofncpi m_ _h]o_hnl[ _h _mn[^i f_]bimi*g[mimi+ Ah

_mn[ _n[j[ m_ i\nc_h_ _f _kocfc\lci ^_ f[ g…rcg[ ][fc^[^ s _f ‰jncgi l_h^cgc_hni+

>[di _mn[m ]ih^c]cih_m) _f `ill[d_ p_l^_ ]ihnc_h_ [jlircg[^[g_hn_ 4-# ^_

bog_^[^ s oh [^_]o[^i ]ihn_hc^i ^_ bc^l[nim ^_ ][l\ihi `…]cfg_hn_ `_lg_hn[\f_

s [jlip_]b[\f_ mc m_ mig_n_h [ _hmcf[l+ @_mjo†m ^_ ^c]b[ _n[j[ [og_hn[ f[

]_fofim[) fi ko_ ^_n_lgch[ oh[ l_^o]]c‰h al[^o[f ^_f p[fil honlcncpi+ Af `ill[d_

^_ g[‡t ^[ g_dil l_mofn[^i ]o[h^i _f ]ihn_hc^i ^_ g[n_lc[ m_][ hi _m g_hil ^_

/2*02#+ Oc _f `ill[d_ _hmcf[^i nc_h_ g_him ^_f /5# ^_ IO jo_^_h jli^o]clm_

%&



4

`_lg_hn[]cih_m jil ]fimnlc^cim) ^_ gi^i ko_ oh[ g[sil ][hnc^[^ ^_ jlin_‡h[ m_

^_al[^[ b[mn[ ]igjo_mnim hi jlin_c]im s jo_^_ _m]ollcl oh[ ][hnc^[^ _r]_mcp[ ^_

doaim ^[h^i [m‡ oh[ j†l^c^[ ^_ jlch]cjcim honlcncpim s ]ihn[gch[]c‰h ^_f g_^ci

[g\c_hn_ &Iillcmih) .6548 Icff_l) .656'+ H[ g[^ol_t ijncg[ ^_ ]im_]b[ _m

]o[h^i f[ bog_^[^ _mn… _hnl_ 32*4-# s ]o[h^i f[ f‡h_[ ^_ f_]b_ _mn[ .,0*.,/

&=ffn_]b) /--0'+

= g_^c^[ ko_ _f nc_gji ^_ ]iln_ _m g[sil) mo ][fc^[^ ^cmgchos_ &P[\f[ .') j_li

mo ]ih]_hnl[]c‰h ^_ g[n_lc[ m_][ [og_hn[ [m‡ ]igi f[ \cig[m[ nin[f jli^o]c^[)

fi ko_ ch^c][ ko_ m_ ^_\_ \om][l _f gig_hni ‰jncgi ^_ f[ ]im_]b[) j[l[ fial[l

oh _kocfc\lci ^_ _mnim ^im `[]nil_m) mcno[]c‰h ko_ ^_j_h^_l… _h al[h g_^c^[ ^_f

_h`iko_ honlc]cih[f ko_ _f a[h[^_li f_ koc_l[ ^[l [f `ill[d_+

P[\f[ f+ ?igjimc]c‰h honlc]cih[f s jli^o]]c‰h ^_ `ill[d_ ^_ g[‡t [ ^c`_l_hn_m

_^[^_m ^_f ]ofncpi _h `ch][m ^_f jc_^_gihn_ ff[h_li+

N_h^cgc_hni
A^[^ ^_ Jonlc_hn_m &#'

&P,D['
?iln_

IO L? B@J @ERIO

0- ./*.1 .2*.5 2-*31 5-*5. -+51*-+65

12 .0*.2 .-*.3 20*23 35*4. 0+44*1+02

3- /4*0. 4*5 2-*22 4-*44 .-*..+14

42 /0*03 3*.- 24*4/ 2/*3/ 6*.1

?KNLKE?w /--0+

.0



/+/+/+2+ Lli]_m_MN ONZVNW\JLRjW

J% AN[YRZJLRjW

Af `ill[d_ p_l^_ ]iln[^i [Šh ]ihnchŠ[ l_mjcl[h^i jil f[ []]c‰h ^_ f[m ]†fof[m pcp[m

s f[m \[]n_lc[m _rcmn_hn_m+ @_ _mn[ l_mjcl[]c‰h m_ i\nc_h_ [hb‡^lc^i ][l\‰hc]i &?-/')

[ao[ s ][fil [ _rj_hm[m ^_ fim ][l\ibc^l[nim jl_m_hn_m) ^_f ir‡a_hi ^_ fim _mj[]cim

chn_lmnc]c[f_m s ^_f ko_ b[s[ ko_^[^i [nl[j[^i ^_hnli ^_ f[ g[m[ _hmcf[^[

&L_ˆ[a[lc][hi KQGQ(& +310$(

\' 7NZVNW\JLRjW

H[m ]ih^c]cih_m [h[_li\c[m ko_ m_ i\nc_h_h jil _`_]ni ^_ f[ l_mjcl[]c‰h j_lgcn_h

ko_ [og_hn_ _f hŠg_li ^_ \[]n_lc[m jli^o]nil[m ^_ …]c^i []†nc]i s …]c^i f…]nc]i)

jlcg_li m_ ^[ oh[ jli^o]]c‰h ^_ …]c^i []†nc]i jil \[]n_lc[m ^_f aloji ]ifc`ilg_)

†mn[m []nŠ[h j[l[ ^cmgchocl _f jD fi mo`c]c_hn_ s [m‡ cgj_^cl _f ]l_]cgc_hni ^_

[ko_ff[m \[]n_lc[m ko_ ^_ inli gi^i ji^l‡[h ^[l foa[l [ ]igjo_mnim ch^_m_[\f_m+

?igi f[m \[]n_lc[m jli^o]nil[m ^_ …]c^i []†nc]i hi jo_^_h nif_l[l oh jD \[di) mo

hŠg_li ^cmgchos_ l…jc^[g_hn_ s f[m \[]n_lc[m …]c^i f…]nc][m _gjc_t[h [ jlifc`_l[l+

Him jlcg_lim ^‡[m n[g\c†h ch]fos_h _f [m_hn[gc_hniFGK̀ill[d_ _h GKmcfi s f[

l_f[ncp[ m[fc^[ ^_ doaim ^_f _hmcf[^i [og_hn[) [f][ht[h^i mo g…rcgi [fl_^_^il ^_f

]o[lni i kochni ^‡[ &I]`%offioab) .6438 L†l_t) .653'+ H[ `[]cfc^[^ ]ih f[ ko_ _f

`ill[d_ jo_^[ _hmcf[lm_ m[ncm`[]nilc[g_hn_ ^_j_h^_ ^_ mo ]ihn_hc^i _h

][l\ibc^l[nim bc^limifo\f_m) fim ]o[f_m _mn…h jl_m_hn_m _h ]ih]_hnl[]cih_m

l_f[ncp[g_hn_ _f_p[^[m _h _f n[ffi ^_ f[ jf[hn[r _h f[ ch`fil_m]_h]c[) =^_g…m) _f

]ihn_hc^i ^_ ][l\ibc^l[nim bc^limifo\f_m ^_f `ill[d_ _m ]ihmc^_l[^i ]igi oh

ch^c][^il Šncf ^_ f[ ][fc^[^ ^_f g[n_lc[f [ _hmcf[l+ Qh[ ]ih]_hnl[]c‰h ^_ /2*0- a,ea

%(



^_ `ill[d_ _m ^_m_[\f_ &Ogcnb) .6408 D[cab) .66-'+ H[m \[]n_lc[m …]c^i*f…]nc][m

]igi :CESNDCEJKKTR CEJFNOIJKTR% : OKCMSCQTL% : DTKHCQJETR% : DQGUJR% : ECRGJ\

<SQGSNENEETRKCESJR&j_ˆ[a[lc][hi GKCK'%.643') []nŠ[h mi\l_ fim ][l\ibc^l[ni m

mifo\f_m ^_f `ill[d_ &V_[GKCK'%.66-'+ O_ l_koc_l_ ]igi g‡hcgi oh ./# ^_

][l\ibc^l[nim RNKTDKGR_h f[ IO ^_f _hmcf[^i j[l[ ko_ _rcmn[ oh[ \o_h[

`_lg_hn[]c‰h &L†l_t) .653'+ =^_g…m b[s oh[ ^_al[^[]c‰h ^_ f[m jlin_‡h[m [

[gchi…]c^im jil []]c‰h ^_ f[m _htcg[m fc\_l[^[m jil f[ jlijc[ bc_l\[) f[

^_al[^[]c‰h jo_^_ ff_a[l [f 2-# ^_f nin[f ^_ f[ jlin_‡h[ jl_m_hn_ _h _f `ill[d_ &V_[

KQCK'% *11)$'

H[m \[]n_lc[m f…]nc][m ^igch[h f[ `fil[ s al[^o[fg_hn_ ch]l_g_hn[h _f ]ihn_hc^i

^_ …]c^i f…]nc]i ^_f _hmcf[^i) b[mn[ ko_ f[ []c^_t ff_a[ [ m_l fi mo`c]c_hn_g_hn_ [fn[

&1+2 i g_him' j[l[ chn_llogjcl oh[ jimn_lcil []]c‰h \[]n_lc[h[+ &I]?oEFioab GS

GQ(&.643'+ Knl[ []ncpc^[^ \[]n_lc[h[ _mn… ^[^[ jil f[m \[]n_lc[m ]fimnlc^c[f_mr

m[][lif‡nc][m ko_ jlijc]c[h oh[ `_lg_hn[]c‰h \on‡lc][) ^[h^i f[ jli^o]]c‰h ^_

…]c^i \on‡lc]i) ko_ ^[ ]igi l_mofn[^i oh _hmcf[d_ ^_ g[f[ ][fc^[^ s ]ih g[f ifil r

j[f[n[\cfc^[^+ Ocgofn…h_[g_hn_ f[m \[]n_lc[m jlin_if‡nc][m ^_m]igjih_h fim

[gchi…]c^im _h …]c^im hi pif…ncf_m) [gihc[]ir [gch[m+ H[ ^_n_lgch[]c‰h ^_

[gih‡[]i r ^_ …]c^im al[mim pif…ncf_m) ]igi _f \on‡lc]i _h f[ g[m[ ^_f _hmcf[^i) m_

oncfct[ ]igi ch^c][^il ^_ f[ []ncpc^[^ ]fimnlc^c][ &L†l_t) .6538 @_g[lkocfFs)

.66-'+ H[ n_gj_l[nol[ nc_h_ oh[ al[h ch`fo_h]c[ _h _f ^_m[lliffi ^_ f[m ^cmnchn[m

\[]n_lc[m+ Ahnl_ 2{? s /-{?) f[m Šhc][m \[]n_lc[m ko_ jo_^_h ^_m[lliff[lm_ mih f[m

ko_ ][om[h f[ `_lg_hn[]c‰h f…]nc][+ H[ `_lg_hn[]c‰h m_ ff_p[ [ ][\i _h /. ^‡[m) f[

%)



Z ,,

g[m[ _hmcf[^[ j_lg[h_]_l… mch ][g\cim jimn_lcil_m jil oh nc_gji ch^_`chc^i

&I]?offioab) .6438 @_ =f\[) .6508 L†l_t) .653'+

_' Amn[\cfct[]c‰h

Ah oh _hmcf[d_ ]ill_]n[g_hn_ l_[fct[^i) _f ]ihn_hc^i ^_ …]c^i f…]nc]i _h f[ g[m[

_hmcF[^[ jo_^_ p[lc[l ^_ . [ 6#+ Af jD ^_f _hmcf[^i [f][ht[ hcp_f_m jil ^_\[di ^_

^_n_hc†h^im_ ni^[ []ncpc^[^ _h _f _hmcf[^i &L_ˆ[a[lc][hiGS CK'%.643'+ ?o[h^i hi

m_ b[ ^_m[lliff[^i oh hcp_f ^_ []c^_t ko_ mojlcg[ f[ []]c‰h ^_ f[m \[]n_lc[m

\onclc][m) †mn[m om[l…h ]igi momnl[ni hi m‰fi fim ][l\ibc^l[nim) mchi n[g\c†h …]c^i

f…]nc]i+ Amn[m \[]n_lc[m dohni ]ih f[m jlin_if‡nc][m [n[][h fim [gchi…]c^ims

jlin_‡h[m ^_f _hmcf[^i) fi ko_ l_mofn[ _h f[ [j[lc]c‰h ^_ [gihc[]i s …]c^i al[mim

pif…ncf_m) ]igi _f …]c^i \onclc]i s …]c^i jlijc‰hc]i+ Amn_ jli]_mi nc_h_ [^_g…m) f[

^_mp_hn[d[ ^_ g[hn_h_l i _f_p[l _f jD) fi ko_ nc_h^_ [ j_lgcncl ko_ f[m

`_lg_hn[]cih_m ]ihnchŠ_h b[mn[ ko_ ni^im fim jli^o]nim _h_la†nc]im oncfct[\f_m

^_m[j[l_t][h &I]?offioab) .643'+ =m‡ gcmgi) ]o[h^i hi m_ b[ l_[fct[^i oh

m_ff[^i _h _f ko_ m_ _pcn_ [f g…rcgi f[ _hnl[^[ ^_ [cl_r [ao[) m_ jo_^_h ^_m[lliff[l

gibim fim ]o[f_m n[g\c†h ]ihnlc\os_h [ f[ ^_al[^[]c‰h ^_ f[ g[n_lc[ _hmcf[^[ &V_[

KQGQ(&.66-'+ Qh[ p_t [\c_lni _f mcfi) f[ g[m[ ^_f _hmcf[^i m_ jih_ _h ]ihn[]ni ]ih

_f [cl_) [m‡ ]igc_ht[ oh[ m_aoh^[ l_mjcl[]c‰h ^_f `ill[d_) [^_g…m ^_ ko_ f[m

\[]n_lc[m \onclc][m jo_^_h []no[l oncfct[h^i hi mifi fim honlc_hn_m ^_f `ill[d_ mchi

oncfct[h^i _f …]c^i f…]nc]i ]igi momnl[ni &>ifm_h) .66-'+

%*



P[\f[ /+Lli]_mi ^_ `_lg_hn[]c‰h ^_f _hmcf[d_ ^_ g[‡t+

B[m_
B[m_ [h[_l‰\c][ B[m_ _mn[\f_

[_l‰\c][

@‡[ . @‡[ / @‡[ 0 @‡[ 1*4 @‡[ 5*/.
@_mjo†m ^_ /.

^‡[m

N_mjcl[]c‰h ?igc_ht[ f[ ?igc_ht[ f[ =]c^i =]c^i O_ ^_nc_h_ f[

]_fof[l ^_ `_hh_hn[]c‰h jli^o]]c‰h ^_ f…]nc]i f…]nc]i `_lg_hn[]c‰h

f[ jf[hn[) s jli^o]]c‰h …]c^i f…]nc]i+ jli^o]c^i+ jli^o]c^i+ \[]n_lc[h[+
nXfi+ jli^o]_ ^_ …]c^i H[ jli^o]]c‰h H[ Af jD \[d[ Af _hmcf[d_ m_nXf,ˆ,,,

v
?-/) ][fil []†nc]i+ ^_ …]c^i n_gj_l[nol[ s m_ ]ihm_lp[ b[mn[

s[ao[+ Lli]_mi ^_ []†nc]i ^cmgchos_+ _mn[\cfct[+ mo l_ _rjimc]c‰h

][f_hn[gc_hni ]ihnchŠ[+ [f ir‡a_hi) [f

f_hni+ gig_hni ^_

[\lclfi+

nXf
Af _hmcf[d_ m_

v _h`l‡[ [v̂,,, /. ') /3*/6M'i+ n_gj_l[nol[
O
M'

v [g\c_hn_+

jD 3 2 1 1

>[n_m) /-..+

/+/+/+3+@NZMRMJ[ L]JW\R\J\R^J[< L]JUR\J\R^J[

=f b[\f[l ^_ j†l^c^[m ]o[hncn[ncp[m him l_`_lcgim [ [ko†ff[m ko_ _mn…h

l_f[]cih[^[m ]ih f[ j†l^c^[ ^_ IO ko_ m_ jli^o]_h ^ol[hn_ _f jli]_mi ^_ _hmcf[d_)

ko_ p[ ^_m^_ f[ ]im_]b[ b[mn[ f[ [j_lnol[ ^_f mcfi+ ?o[h^i him l_`_lcgim [

j†l^c^[m ]o[fcn[ncp[m) †mn[m mih f[m j†l^c^[m honlc]cih[f_m ko_ jo_^_h i]ollcl

^ol[hn_ f[ ]im_]b[) f[ `_lg_hn[]c‰h s ^_mjo†m ^_ †mn[ &=`^lc]bGKGQ(& +31.$(

%+



%,

.+ Ah _f ][gji s ^ol[hn_ _f [fg[]_h[gc_hni+

Af _gjf_i ^_ g†ni^im ch[^_]o[^im ^_ l_]if_]]c‰h s [fg[]_h[gc_hni) jo_^_h

jli^o]cl j†l^c^[m ^_ IO r ^_n_lcili ^_ f[ ][fc^[^ ^_f `ill[d_+ H[m j†l^c^[m

jo_^_h m_l ^_f /# _h `ill[d_m ko_ nc_h_h oh[ bog_^[^ ^_ 4- s 5-#) mch _g\[lai

mc m_ g[l]bcn[ _f `ill[d_ _h _f ][gji) f[m j†l^c^[m jo_^_h [og_hn[l [ 2+5#+ Him

gibim jo_^_h ^_mnlocl _hnl_ _ffK U /-# ^_f p[fil [fcg_hnc]ci ^_f _hmcf[d_ g[f

[fg[]_h[^i &=f^lc]b KQGQ(& +31.$(

Af _r]_mi ^_ bog_^[^ ^_f `ill[d_ _hmcf[^i i][mcih[ f[ jli^o]]c‰h ^_ doaim ko_

hilg[fg_hn_ m_ pc_ln_h [ fim l‡im i m_ ch`cfnl[h [ fim g[hnim `l_…nc]im) b[\c†h^im_

]ihp_lnc^i _mni _h oh[ ^_ f[m jlch]cj[f_m ][om[m ^_ ]ihn[gch[]c‰h [g\c_hn[f jil

j[ln_ ^_ f[ [alc]ofnol[ _h fim Šfncgim [ˆim &Fih_mKQCK'% A66-'+

Af ff_h[^i l…jc^i ^_f mcfi) l_^o]_ f[m j†l^c^[m ^_ honlc_hn_mr mo_f_ ^[l foa[l [ oh

_hmcf[^i ^_ g_dil ][fc^[^) ^_\c^i [ ko_ _f `ill[d_ _mn[l… g_him _rjo_mni [f [cl_

^ol[hn_ g_him nc_gji [hn_m ^_ ]_ll[l _f mcfi &=f^lc]bKQCK'%+31.$(

/+ Ah f[ `_lg_hn[]c‰h+

Lil doaim+ H[m j†l^c^[m jil doaim _m]ollc^im `o_l[ ^_f mcfi im]cf[h _hnl_ /+1#

]ih al[him r 6# ]ih g_f[t[) _h oh[ g_t]f[ ^_ nl†\if r j[mnim+ L[l[ `ill[d_m ]ih

bog_^[^ ^_ 5-# f[m j†l^c^[m mih ^_ 4*.-# U^_ .# j[l[ `ill[d_m ]ih 0-# ^_

IO &J_qg[h) .66.'+

Lil a[m_m+ Amn[m m_ jli^o]_h [Šh _h _hmcf[d_m \c_h l_[fct[^im+ = \[d[m

n_gj_l[nol[m m_ fial[ ^cmgchocl _h oh [fni jil]_hn[d_ f[m j†l^c^[m jil a[m_m)

l_jiln‰ oh .-# j[l[ `ill[d_m ]ih bog_^[^ ^_ 4- r 5-# &Iiil_) .65-'+



@XZ ONZVNW\JLRjW)H[m g[sil_m j†l^c^[m m_ [nlc\os_h [ f[ `_lg_hn[]c‰h s mih

^_ .0 [ .3#8 mch _g\[lai f[m j†l^c^[m ^_ g[n_lc[ ila…hc][ jo_^_h ff_a[l [ m_l

^_ oh 2-# jil ][f_hn[gc_hni _r]_mcpi s ^_ .2# mc f[ n_gj_l[nol[ m_ _h]o_hnl[

\[d[+ H[m n_gj_l[nol[m moj_lcil_m [ 02*05{?) m_ nl[^o]_h _h g[sil_m j†l^c^[m

jil `_lg_hn[]c‰h r jo_^_h ^[l foa[l [ oh _hmcf[^i h_ali &@_ =f\[) .650'+

H[m j†l^c^[m ^_ jlch]cjcim honlcncpim hi ^_\_h m_l g[sil_m [ 2*.- # j[l[ mcfim

]cf‡h^lc]im) jli`oh^im s \c_h ]ihmnloc^im) g_h]cih[h ko_ _h ]ih^c]cih_m c^_[f_m)

fim jli]_^cgc_hnim ^_ _f[\il[]c‰h ^_f _hmcf[d_ oncfct[h mif[g_hn_ _hnl_ _f 0 U 2#

^_f p[fil [fcg_hnc]ci) j_li f[m j†l^c^[m jo_^_h [f][ht[l b[mn[ 0-*02# mc f[m

]ih^c]cih_m mih ^_m`[pil[\f_m &Iillcmih KQCK'% *10/$'

* =ohko_ _f ]ihn_hc^i ^_ jlin_‡h[ ]lo^[ ^_f _hmcf[^i _m jl…]nc][g_hn_ cao[f ko_

_f ^_f g[n_lc[f `l_m]i) mc fim jli]_mim `_lg_hn[ncpim hi b[h mc^i fim ]ill_]nim)

_f ]ihn_hc^i ^_ jlin_‡h[ ^ca_mnc\f_ jo_^_ m_l go]bi g_hil) fi ko_ m_ jli^o]_

]o[h^i _h _f jli]_mi `_lg_hn[ncpi m_ [f][ht[h n_gj_l[nol[m gos _f_p[^[m)

ff_a[h^i _f _hmcf[d_ [ m_l g_him ^ca_mnc\f_) [ohko_ _f a[h[^i fi _h]o_hnl_

j[f[n[\f_ &V_[ KQCK'%.66-'+ ?o[h^i f[ `_lg_hn[]c‰h _m g[l][^[g_hn_ \on‡lc][)

m_ jli^o]_h lojnol[m ^_ f[m jlin_‡h[m _h mom ]igjih_hn_m g…m mcgjf_m) f[m

]o[f_m m_ oncfct[h g_him _`c]c_hn_g_hn_ s mc [j[l_]_h ][hnc^[^_m cgjiln[hn_m

^_ †mn[m) f[m j†l^c^[m jil oh[ \[d[ ^ca_mnc\cfc^[^ jo_^_h ff_a[l [ m_l

]ihmc^_l[\f_m+ =jfc][h^i n†]hc][m ^_ _hmcf[^i ]ill_]n[m) jl…]nc][g_hn_ hi m_

jli^o]_h j†l^c^[m _h f[ ^ca_mnc\cfc^[^) mch _g\[lai) m‡ jo_^_h jli^o]clm_ mc m_

_hmcf[ ]ih go]b[ bog_^[^+ Him `ill[d_m ^_ g[‡t i milai) jo_^_h j_l^_l ^_f

.2 [f /-# ^_ fim jlch]cjcim honlcncpim nin[f_m &V_[KQCK'% *11)$'

%-



/-

/+/0+ ?[fc^[^ honlc]cih[f ^_ _hmcf[d_m+

H[ ][fc^[^ pc_h_ [ m_l oh[ g_^c^[ ^_ f[ _`c]c_h]c[ ^_f jli]_mi ^_ _hmcf[d_) ^_ f[

]o[hn‡[ ^_ f[m j†l^c^[m s jlch]cjcim honlcncpim s ^_ f[ []_jn[]c‰h l_f[ncp[ ^_ fim

[hcg[f_m+ H[ i\n_h]c‰h ^_ _hmcf[d_m ^_ [fni p[fil honlcncpi m_ ]ih^c]cih[ jil oh[

]igjf_d[ chn_l[]]c‰h ^_ `[]nil_m+ Af l_mofn[^i `ch[f ^_f jli]_mi ]ihm_lp[ncpi m_

jo_^_ _p[fo[l [ nl[p†m ^_ [h…fcmcm ko‡gc]im) fim ]o[f_m _hnl_a[h ch`ilg[]c‰h ^_ fim

^cmnchnim j[l…g_nlim ]igjimc]cih[f_m s ^_ ][fc^[^ `_hh_hn[ncp[ chpifo]l[^im

&Afct[f^_) .656'+

/+/+1+ B[]nil_m ko_ b[]_h [ f[ ][fc^[^ ^_f m‹[d_ ^_ g[‡t+

H[ ][fc^[^ ^_f mcf[d_ ^_ g[‡t p[ [ _mn[l ^_n_lgch[^[ jil p[lcim `[]nil_m ]igi7

/+/+1+.+ Af n[g[ˆi ^_ jc][^i7

R[ [ _mn[l ^_`chc^i [ mo p_t jil _f _`c]c_hn_ omi ^_ f[ g[koch[lc[) mo ]ill_]ni

[`cf[^i s l_aof[^i) [`_]n[l… n[g\c†h f[ `[]cfc^[^ ^_ ]igj[]n[]c‰h)

[jlip_]b[gc_hni ^_ f[ _h_la‡[ [jiln[^[ jil _f al[hi) f[ gipcfc^[^ logch[f s _f

]ill_]ni [jlip_]b[gc_hni ^_f `ill[d_ _h fim ]ig_^_lim+ Af n[g[ˆi []ihm_d[^i jil

_f EJP = N[`[_f[ ^_\_ _mn[l _hnl_ oh 2# s .-# ^_ j[ln‡]of[m g[sil_m [ / ]g) _hnl_

_f 1-# s 2-# ^_ j[ln‡]of[m _hnl_ -+5 ]g s / ]g) s _f l_mni _h j[ln‡]of[m g_hil_m

[ -+5 ]g+ H[ cgjiln[h]c[ ^_ _mn_ [mj_]ni m_ _rjfc][ _h oh ]ill_]ni `oh]cih[gc_hni

logch[E ^_f [hcg[f [f cha_lcl _mn_ [fcg_hni+ Amn[ ]ihmc^_l[]c‰h _m ^_ mog[

cgjiln[h]c[ _h fim mcmn_g[m jli^o]ncpim ^ih^_ fim logc[hn_m _mn…h nin[fg_hn_

]ih`ch[^im+ Ah _f ][mi j[lnc]of[l ^_ ]ofncpim ^_g[mc[^i m_]im) m_ nc_h^_ [ ^cmgchocl

_f n[g[ˆi ^_ jc][^i j[l[ `[pil_]_l f[ ]igj[]n[]c‰h &Lcˆ_li) /-.-'+ Af jil]_hn[d_

^_ j[ln‡]of[m g[sil_m [f l[hai hilg[f &/ ]g') m_ domnc`c][ jil f[ h_]_mc^[^ ^_



+
]ihn[l ]ih `c\l[ _`_]ncp[ _h f[ l[]c‰h+ Amn[ `c\l[ _h _f log_h ]ogjf_ f[ `oh]c‰h ^_

_mncgof[l f[ logc[)+ ]ih fi ko_ i\fca[ [f [hcg[f [ nl[a[l m[fcp[ s ]ih _ffi

\c][l\ih[ni ko_ [so^[ [ _mn[\cfct[l _f jD ggch[f+ Knl[ ^_ f[m `oh]cih_m ^_ f[m

`c\l[m _m f[ ^_ l[mj[l &m]l[n]b') f[m j[l_^_m chn_lh[m ^_f log_h fcgjc…h^if[m s

g_dil[h^i f[ ][j[]c^[^ ^_ [\mil]c‰h ^_ honlc_hn_m [ nl[p†m ^_ _ff[+ H[ _rjfc][]c‰h

^_ jilko† hi m_ \om][ oh n[g[ˆi g_hil ^_ j[ln‡]of[m m_ ^_\_ [ ko_ _h fim n[g[ˆim

ko_ nc_h_h g_him ^_ 5 glh) f[ n[m[ ^_ j[m[d_ [ hcp_f logch[f _m gos [fn[ fi ]o[f _m

ch^_m_[\f_ j[l[ mo ‰jncgi [jlip_]b[gc_hni &?[nn[hcGS CK'%/-.-'+

/+/+1+/+ =fnol[ ^_ ]iln_7

Af al[hi _m _f ]igjih_hn_ ^_ f[ jf[hn[ ^_ g[‡t ^_ g…rcg[ ^ca_mnc\cfc^[^) _h

][g\ci f[ `l[]]c‰h p_a_n[ncp[ _m ^_ g_hil ][fc^[^ s f[ gcmg[ p[l‡[ ]ih _f _mn[^i

^_ g[^ol_t) _f b‡\lc^i s ]ih f[ l_f[]c‰h bid[,n[ffi+ @_\c^i [ _mni) _h f[ g[sil‡[ ^_

f[m mcno[]cih_m ^_ jli^o]]c‰h) _f p[fil honlcncpi ^_f _hmcf[d_ ^_ g[‡t [og_hn[

]o[h^i m_ ch]l_g_hn[ f[ jlijil]c‰h ^_ al[hi _h f[ jf[hn[+ Af_p[l f[ [fnol[ ^_ ]iln_

]o[h^i m_ _hmcf[ _m oh[ jl…]nc][ ko_ jimc\cfcn[ _m_ i\d_ncpi+ Him n[ffim) ko_

l_jl_m_hn[h _f 0-*1-# ^_f j_mi ^_ f[ `l[]]c‰h `c\lim[) mih fim ]igjih_hn_m ^_ f[

jf[hn[ ^_ g_hil ][fc^[^ s mo ^ca_mnc\cfc^[^ ^cmgchos_ b[]c[ f[ \[m_ ^_f gcmgi+

Lil fi n[hni) [f _f_p[l f[ [fnol[ ^_ ]iln_ ^_f ]ofncpi hi m‰fi m_ [og_hn[ f[ l_f[]c‰h

al[hi,jf[hn[) mchi ko_ n[g\c†h m_ _r]fos_ ^_f g[n_lc[f [ _hmcf[l f[ j[ln_ ch`_lcil

^_f n[ffi s f[m bid[m g…m pc_d[m+ Amn[ jl…]nc][) mc \c_h jli^o]_ oh _hmcf[d_ ]ih g[sil

^ca_mnc\cfc^[^ s [fgc^‰h) nc_h_ f[ ^_mp_hn[d[ ko_ l_^o]_ f[ ][hnc^[^ ^_ g[n_lc[ m_][

ko_ m_ _hmcf[ jil ohc^[^ ^_ moj_l`c]c_+ Amn_ b_]bi m_ \[m[ _h ko_ f[ ^ca_mnc\cfc^[^

&%



^_f n[ffi _m ^_ [jlircg[^[g_hn_ 2-# r ^_ f[ _mjca[ _m ^_ g…m ^_f 5-# &=_ffi)

/--5'+

/+/+1+0+6U VXVNW\X MN]iln_7

@_\c^i [f [p[h]_ ^_f _mn[^i `_hif‰ac]i ^_ f[ jf[hn[ f[m jlijil]cih_m ^_ bc^l[nim

^_ ][l\ihi) g[n_lc[ m_][) jlin_‡h[) _n]) p[l‡[h ]ihmc^_l[\f_g_hn_+ Af gig_hni ^_

]iln_ _m _f `[]nil ko_ g…m ch`fos_ mi\l_ _f pifog_h ]im_]b[^i s f[ ][fc^[^ ^_f

g[n_lc[f [ _hmcf[l+ =^_f[hn[l ^_g[mc[^i _f ]iln_) ]o[h^i f[ bog_^[^ ^_ f[ jf[hn[

_mn… [fl_^_^il ^_f 42# &al[hi f_]bimi' [`_]n[ _f pifog_h ]im_]b[^i+ Oc m_ fi

]igj[l[ ]ih oh ]iln_ [f _mn[^i ‰jncgi &32# ^_ bog_^[^' f[ j†l^c^[ ^_

jli^o]]c‰h lih^[ _hnl_ fim 1--- r 2--- ea ^_ g[n_lc[ m_][ jil b_]n…l_[ &_`_]ni

]ihmc^_l[\f_ mi\l_ _f ]imni s mi\l_ f[ ][hnc^[^ [fg[]_h[^['+ P[g\c†h _mn_ [fni

]ihn_hc^i ^_ bog_^[^ jo_^_ [`_]n[l f[ ]ihm_lp[]c‰h &g[f[m `_lg_hn[]cih_m ^_

ncji \on‡lc][m') jli^o]cl j†l^c^[ ^_ honlc_hn_m jil f[ _r]_mcp[ fcrcpc[]c‰h) [og_hn[l

fim ]imnim ^_ jc][^i s ^_f _g\ifm[^i &m_ nl[hmjiln[ g…m [ao[ s m_ om[h g_nlim ^_

\ifm[ j[l[ [fg[]_h[^['+

@_ ni^[m g[h_l[m) mc m_ fial[ oh[ \o_h[ ]ihm_lp[]c‰h) f[ ][fc^[^ ^_f _hmcf[d_ jo_^_

m_l \o_h[ &_mj_]c[fg_hn_ mc f[ jf[hn[ _mn… _h \o_h[m ]ih^c]cih_m') j_li ]ih ji]i

al[hi+ ?o[h^i m_ ]iln[ [f _mn[^i ‰jncgi &0- * 02# ^_ g[n_lc[ m_][ -32 * 4-# ^_

bog_^[^' m_ fial[ ]im_]b[l _f g[sil pifog_h ^_ `ill[d_ ]ih f[ g_dil ][fc^[^ jil

f[ _r]_f_hn_ l_f[]c‰h _mjca[*jf[hn[ ?iln_m g…m n[l^‡im) g_hil_m [f 3-# ^_ g[n_lc[

m_][) hi jli^o]_h g…m pifog_h s [`_]n[h f[ ][fc^[^ jil _f [og_hni _h _f ]ihn_hc^i

^_ ]_fofim[ r ^_ fcahch[ &B@=' ^_ gos \[d[ ^ca_mnc\cfc^[^ _h fim n[ffim s f[m bid[m

&_mni hi g_dil[ [Šh ]ih \o_h ]ihn_hc^i ^_ al[him'+ Ah _mn[m ]ih^c]cih_m m_ b[]_

//



01

g…m ^c`c]cf _f jc][^i s f[ ]igj[]n[]c‰h j[l[ _rnl[_l _f [cl_) fi ko_ ]igjfc][ f[

]ihm_lp[]c‰h++ P[g\c†h [`_]n[ f[ oncfct[]c‰h ^_f al[hi jil j[ln_ ^_f [hcg[f jilko_

_mn… gos ^oli) _h f[ g[sil‡[ ^_ fim ][mim mch jli]_m[l s [j[l_]_ Fo_ai _hn_li _h

f[ \imn[+ ?o[h^i _f al[hi ^_ g[‡t p[ g[^ol[h^i _h f[ _mjca[+ m_ p_ ko_ _f

_h^imj_llh[ ko_ m_ i\m_lp[\[ f‡koc^i) f_]bimi) m_ p[ ^_mjf[t[h^i b[]c[ _f g[lfi s

p[ mc_h^i l__gjf[t[^i jil _h^imj_hh[ ^oli) f[ j[ln_ ]ilh_[) L[l[ l_]ihi]_l _mni)

m_ ^_\_ l_]ill_l _f fin_) m[][l _mjca[m) ]iln[lf[m jil f[ gcn[^ s i\m_lp[l _f _mn[^i

^_f al[hi _r[gch[h^i f[ j[ln_ ]ilh_[ &moj_lcil' s f[ j[ln_ f_]bim[ &ch`_lcil _h

]ihn[]ni ]ih _f g[lfi'+ ?o[h^i f[ f‡h_[ ^_ f_]b_ i]oj[ ^_ f[ gcn[^ [ oh .,0 ^_f

al[hi _m _f gig_hni [^_]o[^i j[l[ jc][l+ Af ]lcn_lci ^_ f[ !f‡h_[ ^_ f_]b_! j[l[

_f_acl _f gig_hni ‰jncgi ^_ ]iln_ j[l[ _hmcf[d_ ^_\_l‡[ m_l oncfct[^i mifi mc _f

]ofncpi m_ ^_m[lliff‰ _h ]ih^c]cih_m ]fcg…nc][m hilg[f_m s _f l_h^cgc_hni _h al[hi

_m _f_p[^i+ Oc) jil _f ]ihnl[lci) f[ jf[hn[ b[ mo`lc^i _mnl†m s m_ nc_h_h ji][m

_rj_]n[ncp[m _h ]o[hni [ mo l_h^cgc_hni) _f gig_hni ^_ ]iln_ _mn[l… ^_n_lgch[^i

jil f[ ][fc^[^ ^_ f[ jf[hn[ _hn_l[ &Nig_li) /--2'+

/+/+1+1+ H[ ][hnc^[^ ^_ al[hi7

@_\c^i [ ko_ _m _f ]igjih_hn_ ]ih g[sil jil]_hn[d_ ^_ ^ca_mnc\cfc^[^ s [jiln_ ^_

_h_la‡[+ Af ]ihn_hc^i ^_ al[hi r f[ ][fc^[^ ^_f l_mni ^_ f[ jf[hn[ &n[ffi*bid[' _mn…h

_mnl_]b[g_hn_ l_f[]cih[^im+ Af al[hi _m _f ]igjih_hn_ ^_ g[sil ][fc^[^) jil mo

]ih]_hnl[]c‰h _h_la†nc][s ]igjl_h^_ _h mcno[]cih_m hilg[f_m _hnl_ 1- s 2-# ^_

f[ IO nin[f+ Oc jil ^cp_lm[m mcno[]cih_m ]fcg…nc][m i ^_ g[h_di m_ l_^o]_ f[

][hnc^[^ ^_ al[him) f[ ][fc^[^ ^_f n[ffi l_mofn[ jlijil]cih[fg_hn_ g…m cgjiln[hn_

j[l[ _f p[fil honlcncpi+ ?o[h^i _f l_h^cgc_hni _h al[hi _m _f_p[^i b[s oh[



>

cgjiln[hn_ l_gipcfct[]c‰h ^_ [tŠ][l_m ^_f n[ffi b[]c[ f[ _mjca[ ^ol[hn_ _f ff_h[^i

^_f al[hi) _mn[ mcno[]c‰h ch]l_g_h.[ _f ]ihn_hc^i l_f[ncpi ^_ j[l_^ ]_fof[l s jil fi

n[hni f[ ][fc^[^ ^_f n[ffi ji^l‡[ ^cmgchocl m_hmc\f_g_hn_+ Ah m‡hn_mcm &[ p[lc[]c‰h

_h _f hŠg_li ^_ al[him [fn_l[ f[ l_f[]c‰h `o_hn_,^_mnchi ^ol[hn_ _f ff_h[^i) jil fi

n[hni m_ i\n_h^l…h ^c`_l_hn_m l_f[]cih_m ][l\ibc^l[nim mifo\f_m [fgc^‰h &R[h

Kfjb_h GS CK'% +)))$'

/+/+1+2+ H[ ^ca_mnc\cfc^[^ ^_ f[ `l[]]c‰h p_a_n[ncp[7

?igi m_ ^cdi [hn_lcilg_hn_) _f mcf[d_ ^_ g[‡t jli^o]_ g[n_lc[ m_][ ^_ [fn[ ][fc^[^+

=jlircg[^[g_hn_ f[ gcn[^ ^_ f[ g[n_lc[ m_][ ko_ m_ ]im_]b[ jlipc_h_ ^_ f[

g[til][ s inli 2-# ^_f l_mni ^_ f[ jf[hn[ &p[ch[) n[ffi) …l_[ `ifc[l'+ Lil fi n[hni hi

m_ ^_\_ nl[n[l mif[g_hn_ ^_ [og_hn[l _f ]ihn_hc^i ^_ fim al[him ^_m]oc^[h^i f[

][fc^[^ ^_f l_mni ^_ f[ jf[hn[ s[ ko_ f[ ^ca_mnc\cfc^[^ `ch[f ^_f mcf[d_ _mn[l… [mi]c[^[

n[hni [ f[ ][hnc^[^ ^_ g[til][m s al[hi ]igi [ f[ ][fc^[^ ^_ f[ jf[hn[)

_mj_]c[fg_hn_ ^_f n[ffi+

H[ ^ca_mnc\cfc^[ ĴM UJSQN^_ g[n_lc[ m_][ i @ERIO _m oh[ g_ni^ifia‡[ ko‡gc][

ko_ m_ l_[fct[ _h _f f[\il[nilci _ chpifo]l[ f[ ch]o\[]c‰h ^_ go_mnl[m ^_ `ill[d_m

]ih fc]il logch[f+ Him ]igjih_hn_m \…mc]im ^_ †mn[+ n†]hc][!JM UJSQN!mih7 _f

momnl[ni &`ill[d_') f[ m[fcp[ [lnc`c]c[f i mifo]c‰h \o``_l ^_ honlc_hn_m s _f ch‰]ofi

log‡h[f) H[ n†]hc][ _gjf_[^[) Pcff_s s P_lls) jlijih_ oh[ ch]o\[]c‰h ]ih fc]il

logch[f ^ol[hn_ 15 bil[m j[l[ ^ca_lcl f[ `c\l[ r oh[ m_aoh^[ _n[j[ ^_ ^ca_mnc‰h

…]c^[ chn_hn[h^i l_jli^o]cl f[ ^_al[^[]c‰h ^_ f[m jlin_‡h[m ^_f [fcg_hni s

\[]n_lc[h[m jil f[m _htcg[m ^ca_mncp[m ^_f [\ig[mi ^_ fim logc[hn_m &C[aacinncGS

/
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G+(&+330$(H[ jli^o]]c‰h ^_ `ill[d_ jil ohc^[^ ^_ moj_l`c]c_ nc_h_ cgjiln[h]c[ hi

mifi ^_m^_ _f johni ^_ pcmn[ _]ih‰gc]i mchi n[g\c†h honlc]cih[f+

H[ ][fc^[^ ^_f `ill[d_ ko_ jo_^_ i`l_]_gim oh g[‡t j[l[ mcf[d_) p[l‡[ _h `oh]c‰h

^_f b‡\lc^i) ^_f _mn[^i ^_ g[^ol_t [ f[ ]im_]b[) `_lncfct[]c‰h) ]ihnlif ^_ jf[a[m r

_h`_lg_^[^_m) ^_f [ˆi r mcnci ^_ mc_g\l[+ Af _`_]ni ^_f [g\c_hn_ _m gos cgjiln[hn_

&f[ p[lc[\cfc^[^ ^_\c^i [ _mn_ `[]nil _m cao[f i g[sil ko_ f[ ^_\c^[ [f b‡\lc^i' ) s

j[l[ oh mcnci ^[^i f[ ][fc^[^ chnlchm_][ ^_f b‡\lc^i r f[m ]ih^c]cih_m [g\c_hn[f_m

^ol[hn_ _f ^_m[lliffi ^_f ]ofncpi) ]ih^c]cih[h f[ ][fc^[^ ^_f `ill[d_+ H[ `o_ln_

l_f[]c‰h b[ff[^[ _hnl_ f[ `c\l[ ch^ca_mnc\f_ s f[ ^ca_mnc\cfc^[^ ^_ f[ g[n_lc[ ila…hc][

g_^c^[ _h logc[hn_m) jf[hn_[ f[ cgjiln[h]c[ ko_ [^koc_l_ n[g\c†h _f l_mni ^_ f[

jf[hn[ _h f[ ^_n_lgch[]c‰h ^_ f[ ][fc^[^ ^_f `ill[d_ s j[lnc]of[lg_hn_ _f n[ffi) ko_

_m _f m_aoh^i ]igjih_hn_ gil`if‰ac]i _h cgjiln[h]c[+ H[ ^ca_mnc\cfc^[^ ^_f l_mni

^_ f[ jf[hn[ _r]fos_h^i f[ g[til][ _m p[lc[\f_ _h `oh]c‰h ^_f ]ihn_hc^i ^_ j[l_^

]_fof[l) ^_ f[ ][hnc^[^ s ][fc^[^ ^_ f[ B@= &jlch]cj[f `[]nil ^_ [hnc][fc^[^ _h f[m

jf[hn[m' s ^_ mo ^cmnlc\o]c‰h _h f[ j[l_^ m_]oh^[lc[ ^_ f[m ]†fof[m p_a_n[f_m+ Af

n[ffi s f[ _mjca[ mih fim ]igjih_hn_m gil`if‰ac]im ^_ g[sil ]ihnlc\o]c‰h [ f[

jli^o]]c‰h ^_ \cig[m[ _h g[‡t) Arcmn_ oh[ l_f[]c‰h chp_lm[ _hnl_ ]ihn_hc^i ^_

g[til][ s ^_ n[ffi g…m bid[) ^_ gi^i ko_ fim g[n_lc[f_m ]ih g[sil jil]_hn[d_ ^_

g[til][ nc_h_h g_hil jlijil]c‰h ^_ n[ffi s pc]_p_lm[+ H[%' ]ih^c]cih_m

[g\c_hn[f_m [hn_m ^_ f[ `fil[]c‰h) s _h j[lnc]of[l f[ n_gj_l[nol[) [`_]n[h _f

]ihn_hc^i s f[ ^ca_mn‡\cfc^[^ ^_ f[ j[l_^ ]_fof[l+ @_ gi^i) ko_ [fn[m n_gj_l[nol[m

^_m^_ _f _mn[^i ^_ 4 [ 5 bid[m b[mn[ _f ff_h[^i ^_f al[hi ch]l_g_hn[h f[ ^_jimc]c‰h

^_ j[l_^ ]_fof[l s mo ch^ca_mnc\cfc^[^+ Ho_ai ^_ f[ `fil[]c‰h) f[ ^ca_mnc\cfc^[^ ^_ f[

/O



jf[hn[ jo_^_ ch]l_g_hn[lm_) ^_]l_]_l i j_lg[h_]_l ]ihmn[hn_+ ?o[h^i f[

n_gj_l[nol[ _m gi^_l[^[ s f[ bog_^[^ hi _m fcgcn[hn_ m_ jli^o]_ oh l…jc^i

ff_h[^i ^_ fim al[him ko_ g_dil[ f[ l_f[]c‰h _hnl_ ][l\ibc^l[nim s j[l_^ ]_fof[l) s

jil _h^_ m_ jli^o]_ oh ch]l_g_hni _h f[ ^ca_mnc\cfc^[^+ Lil _f ]ihnl[lci) `l_hn_ [

^_`c]c_h]c[m b‡^lc][m i n_gj_l[nol[m \[d[m) _f ff_h[^i ^_ fim al[him _m g…m f_hni s

m_ l_[fct[) _h al[h g_^c^[) [ j[lncl ^_ ][l\ibc^l[nim mchn_nct[^im [hn_m ^_ f[

`fil[]c‰h s []ogof[^im _h _f n[ffi) [`_]n[h^i _mn[m ]ih^c]cih_m [ f[ ^ca_mnc\cfc^[^+

H[ ][j[]c^[^ ko_ nc_h_h [faohim b‡\lc^im ^_ g[hn_h_l pcpi al[h j[ln_ ^_ mo n_dc^i

`ifc[l &On[s al__h' ^ol[hn_ _f ff_h[^i ^_ fim al[him) [m‡ ]igi f[ m[hc^[^ `ifc[l) mih

^im [mj_]nim ko_ ]ihnlc\os_h [ g_dil[l f[ ][fc^[^ ^_f `ill[d_+ Ah mcno[]cih_m

[g\c_hn[f_m _rnl_g[m) ko_ ]igjlig_n_h _f n_dc^i `ifc[l) f[ ^ca_mnc\cFc^[^ m_ l_^o]_

&?[ll_n_) /--/'+

/+/+1+3+ Af jli]_mi ^_ _hmcf[d_7

Qh[ p_t ko_ _f ]ihn_hc^i ^_ bog_^[^ s f[ g[^ol_t b[h mc^i ^_n_lgch[^im j[l[

^_`chcl _f gig_hni ^_ ]im_]b[) fim jlch]cj[f_m j[mim [ n_h_l _h ]o_hn[ mih7

[' ?im_]b[l _f ]ofncpi n[h l…jc^i ]igi m_[ jimc\f_) \' [fg[]_h[l s ]igj[]n[l _f

mcf[d_ ^_ g[‡t nl[n[h^i ^_ _r]focl f[ g[sil ][hnc^[^ jimc\f_ ^_ ir‡a_hi+ Amnim

j[mim [m_aol[l…h oh[ l…jc^[ s _`c]c_hn_ `_lg_hn[]c‰h) ]ih j†l^c^[m g‡hcg[m

^ol[hn_ _f _hmcf[^i) [fg[]_h[gc_hni s mogchcmnli+ H[m ^_]cmcih_m ^_ g[h_di

nig[^[m ^ol[hn_ ]im_]b[ s [fg[]_h[gc_hni mih ]f[p_m j[l[ jli^o]cl mcf[d_m ^_

g[‡t ^_ f[ g[sil ][fc^[^+ H[ ][fc^[^ ^_f mcF[d_ hoh][ _m cao[f [f ^_f g[n_lc[f

ilcach[f) f[m ]olp[m ^_ ^_al[^[\cfc^[^ ^_ oh[ jf[hn[ ^_ g[‡t [hn_m ^_ _hmcf[lr

fo_ai ^_ _hmcf[^[ mih mcgcf[l_m) j_li ^c`c_l_h _h f[ ][hnc^[^ ^_ `l[]]c‰h mifo\f_) f[

04
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H[ _p[fo[]c‰h mcmn_g…nc][ ^_ f[ ][fc^[^ ^_ l_]olmim ‡ill[d_lim hlpi mo [oa_ _h _f

j[l[ g_^cl E[ ^fa]mnc\h7w^[^ g pcnli ^_ f[ g[n_lc[ RGEC'Limn_lcilg_hn_ f[

%(



_p[fo[]c‰h m_ _hlcko_]c‰ _h f[ ^†][^[ mcaoc_hn_ ]ih f[ n†]hc][ ^_ R[h Oi_mn j[l[

]o[hnc`c][l f[ B@J) B@= U fcahch[+ @_m^_ _hnih]_m _mnim j[l…g_nlim)

]ihdohn[g_hn_ ]ih f[ ^_n_lgch[]c‰h ^_ L?+ ]ihmncnos_lih _f jcf[l ^_ f[ _p[fo[]c‰h

^_ l_]olmim `ill[d_lim _h _f goh^i s_h _f j[‡m+ Och _g\[lai _rcmn_h inlim ]lcn_lcim

j[l[ _p[fo[l f[ ][fc^[^ ^_ fim `ill[d_m s ][^[ f[\il[nilci om[ _f ko_ ]ihmc^_l[ g…m

]ihp_hc_hn_+ H[ ][fc^[^ honlc]cih[f ^_f _hmcf[d_) ^_ ]o[fkoc_l _mj_]c_) hoh][

mi\l_j[m[l… f[ ^_f `ill[d_ `l_m]i &_r]_jni ]o[h^i m_ oncfct[h [^cncpim ko_ [og_hn[h

f[ ]ih]_hnl[]c‰h ^_ honlc_hn_m nin[f_m _h _f mcfi') _mni _m ^_\c^i [ ko_

ch_pcn[\f_g_hn_) _f jli]_mi ^_ _hmcf[^i ff_p[ cgjf‡]cn[m oh[m j_l^c^[m

`_lg_hn[ncp[m ko_ l_^o]_h f[ IO nin[f ko_ chc]c[fg_hn_ `o_ _hmcf[^[ &mch n_h_l _h

]o_hn[ j_l^c^[m jil jli]_mim `_lg_hn[ncpim ch^_m_[\f_m') [^c]cih[Eg_hn_) mc ^_hnli

^_f mcfi m_ a_h_l[lih `_lg_hn[]cih_m \onclc][m ch^_m_[\f_m) _rcmncl… oh l_]b[ti

a_h_l[fct[^i ^_f [fcg_hni jil fim [hcg[f_m [og_hn[h^i [m‡ f[m j†l^c^[m nin[f_m ^_f

[fcg_hni &Pbig[m GS CK'% *10)$'

Af jlch]cj[f j[l…g_nli ko_ ^_`ch_ f[ ][fc^[^ ^_f `ill[d_ _m f[ ^ca_mnc\cfc^[^ ^_ f[

g[n_lc[ m_][+ Och _g\[lai hi _rcmn_ oh g†ni^i ^_ l_`_l_h]c[ j[l[ ^_n_lgch[l ^c]bi

j[l…g_nli) hc oh[ hilg[ ko_ _mj_]c`cko_ ko_ j[l…g_nlim m_ nc_h_h ko_ _p[fo[l j[l[

^_n_lgch[l f[ ][fc^[^ ^_ oh `ill[d_+ P[g\c†h [faohim f[\il[nilcim hi ^_n_lgch[h

f[ ^ca_mnc\cfc^[ ĴM UJSQN^_ f[ g[n_lc[ m_][ &@ERIO' s f[ _mncg[h ]ih oh[ `‰lgof[

[ j[lncl ^_ f[ `c\l[ ^_n_la_hn_ …]c^[ &B@='7

#@ERIO ; 55+6 * &#B@= r -+446'

Eh^_j_h^c_hn_g_hn_ ^_ f[ g_ni^ifia‡[ oncfct[^[ j[l[ _p[fo[l f[ ][fc^[^) m_

]ihmc^_l[ ko_ oh `ill[d_ nc_h_ [fn[ ][fc^[^ ]o[h^i nc_h_ [jlircg[^[g_hn_ 4-# ^_

&,
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+
^ca_mnc\cfc^[ĴM UJSQN^_ f[ g[n_lc[ m_][ &@ERIO'w g_him ^_ 2-# B@J Ug…m ^_

.2# ^_ i_, Lil fi ]ihnl[lci) _h ohi ^_ \[d[ ][fc^[^ f[ @ERIO ^cmgchos_ [ g_him

^_f 2-#) f[ B@J mo\_ [ g…m ^_f 32# s f[i_ \[d[ [ g_him ^_f 5#+ Af omi g…m

]igŠh ^_ f[ @ERIO _m j[l[ _mncg[l _f ]ihn_hc^i ^_ _h_la‡[ g_n[\ifct[\f_ &AI'

^_f [fcg_hni &@c I[l]i) /-Y .'+

Him ^[nim ko_ m_ jl_m_hn[h mi\l_ _f p[fil honlc]cih[f ^_f _hmcf[^i ^_ g[‡t jo_^_h

p[lc[l ^_ []o_l^i [ f[ _n[j[ ^_ ]im_]b[ ^_f `ill[d_ &P[\f[ 0'+

*
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P[\f[ 0+ ?igjimc]c‰h honlc]cih[f ^_f _hmcf[^i ^_ g[‡t

?ih ji][m g[til][m ?ih g[til][m g[^ol[m* IO&#' /6 00

#PJ@ 3/ 4-

A@ &I][f,ea' /+40 0+-3

AI &I][f,ea' /+0. /+34

AJH &I][fff\' -+31 -+40

#L? 5+1 5+.

#AA 0 0+.

# ?_hct[m 4+/ 1+2

#B? 0/+0 /0+4

#B@J 20 2.

#B@= 0- /5

# ?_fofim[ /0 /1

+ # Hcahch[ 2 1

#?[ -+01 -+/0

#Ia -+/0 -+.6

#L -+.6 -+//

#G .+.1 -+63

#J[ .+-.

#O -+-5 -+.2

JN?) .655

'$



H[ cgjiln[h]c[ ^_ ]ihi]_l _f mcahc`c][^i ^_ fim mcaoc_hn_m n†lgchim) l[^c][ _h f[

jimc\cfc^[^ ^_ chn_ljl_n[l fim [h…fcmcm ^_ ][fc^[^ ^_ fim mcfim &N[g‡l_tGKGQ(& +333$(

/+/+2+.+Jonlc_hn_ms `l[wwcih_m [h[f‡nc][m+

* I[n_lc[ m_[&IO'

Ah l_f[]c‰h [f ]ihn_hc^i i jil]_hn[d_ ^_ f[ IO _mn[ p[lc[\f_ hi m‰fi _m `oh^[g_hn[f

_h fial[l [fg[]_h[l f[ g[sil ][hnc^[^ ^_ oh[ IO _h \o_h[ ][fc^[^ s g_dil[l _f

]ihmogi ^_ mcf[d_f[hcg[f,^‡[8 mchi ko_ p[fil_m [fnimr \[dim _h _f jil]_hn[d_ ^_

IO jo_^_h ]l_[l al[p_m jli\f_g[m _h _f _mn[^i `ch[f ^_f !mcf[d_! jli^o]c^i

&Ciht…E_t) .6558 Ciht…E_t) .66/8 D[llcm) .6518 Iil_hi) .6448 L_ti) .65.'+

Him g_dil_m l_mofn[^im m_ i\nc_h_h ]ih `ill[d_m p_l^_m ko_ ]ihnc_h_h _hnl_ _f 0-*

1-# ^_ IO+ Li^_gim ^_]cl ko_ f[ ]ih^c]c‰h c^_[f _mn… _h _hmcf[l `ill[d_m _hnl_ oh

30*4-# ^_ bog_^[^+ Hi ]o[f a_h_l[ j†l^c^[m _hnl_ 2*.2# ^_ g[n_lc[ m_][

Bill[d_m gos m_]im mih fim ko_ ]ihnc_h_h _hnl_ 2-*3-# ^_ bog_^[^) ]ih j†l^c^[m

_hnl_ _f /-*0-# ^_ IO jil _r]_mi ^_ gif^_[^i s jonl_`[]ni) l_^o]c_h^i f[

^ca_mnc\cfc^[^ ^_ f[ `l[]]c‰h ^_ ]_fofim[ s ]l_[h^i ^c`c]ofn[^ _h _f ff_h[^i ^_f mcfi

&Ciht…f_t) .66/8 D[llcm) .651'+ Bill[d_m \[mn[hn_ bŠg_^im mih fim l_`_lc^im [

]ihn_hc^im _hnl_ 5-*52# ^_ bog_^[^ ]ih j†l^c^[m _hnl_ /-*1-# ^_ IO r `o_ln_

ifil ]o[h^i _mn_ `ill[d_ _m _rjo_mni [f [cl_) m_ ^_m[lliff[ f[ []ncpc^[^ gc]li\c[h[

jil bihaim) f_p[^ol[m s \[]n_lc[m) a_h_l[h^i [fn[m j†l^c^[m a[m_im[m ^_ f[ IO)r

_h f[laim j_lci^im ^_ nc_gji _f mcf[d_ m_ nl[hm`ilg[ ^_ g_hil ][fc^[^) g_him

[]_jn[\f_ r b[mn[ n‰rc]i j[l[ ]ihmogi [hcg[f &Ciht…f_t) .66/8 D[llcm) .651'+

Amni jo_^_ gchcgct[lm_ g[hn_hc_h^i f[m ]ih^c]cih_m [h[_l‰\c][m8 mch _g\[lai f[

'%
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[]]c‰h ^_ f[ `_lg_hn[]c‰h jil ]fimnlc^cog m_ g[hnc_h_) ]l_[h^i ^_m]igjimc]c‰h

^_ fim [tŠ][l_m _h …]c^i \on‡lc]i ]ih oh[+ j†l^c^[ mi\l_ _f /-# ^_ f[ _h_la‡[

chc]c[fg_hn_ jl_m_hn_ _h fim ][l\ibc^l[nim `_lg_hn[^im) [^_g…m ^_ f[ ^_al[^[]c‰h

^_ f[ jlin_‡h[ jl_m_hn_ _h _f `ill[d_+

Af ]ihn_hc^i ^_ g[n_lc[ m_][ ^_f _hmcf[d_ ch`fo_h]c[ `o_ln_g_hn_ _f ncji ^_

`_lg_hn[]c‰h ko_ nc_h_ foa[l _h _f mcfi+ L_l^c^[m ^_ g[n_lc[ m_][ _h _`fo_hn_m

i]oll_ ]o[h^i _f ]ihn_hc^i ^_ g[n_lc[ m_][ ^_f _hmcF[d_ _m g_hil [f /2#+ L_l^c^[m

_h g[n_lc[ m_][ ^cmgchos_h ^_ 4+/ [ .+3 s -+1# ^_f _hmcf[d_ ^_ al[g‡h_[m _hmcf[^i

[ .2) /- s /2# ^_ g[n_lc[ m_][ l_mj_]ncp[g_hn_ &D[llcmihs Bl[hm_h) .66.'+

L[l[ g[n_lc[f_m [ _hmcf[lm_ fi l_]ig_h^[^i ch^c][ ko_ _hnl_ /2 s 02# IO m_

l_^o]_ _f hcp_f ^_ _`fo_hn_m &=mb\_ff s S_ch\_la) .666') f[m j†l^c^[m ^_

][l\ibc^l[nim jil _mn[ p‡[ &R[ff_di) .662' s f[m j†l^c^[m jil l_mjcl[]c‰h

&I]@ih[f^) .65.'+ L[l[ ch]l_g_hn[l _f ]ihn_hc^i ^_ IO ^_ oh `iff[d_) m_

l_]igc_h^[ _f g[l]bcn[gc_hni i ^_m_][]c‰h ^_f `ill[d_ [f mif [hn_m ^_ m_l _hmcf[^i

&?b[p_ll[ s >_lh[f) /---'+

*

+
( @ZX\NiWJ LZ]MJ&L?'

H[ L? _m oh[ g_t]f[ _hnl_ f[ jlin_‡h[ p_l^[^_l[ s _f hcnl‰a_hi hi jlin_c]i+ I_him

^_f 0-# ^_f nin[f ^_ f[ jlin_‡h[ _h mcf[d_ ^_ g[‡t _mn… ^cmjihc\f_ j[l[ m_l [\mil\c^[

]igi jlin_‡h[ p_l^[^_l[ s oh[ al[h ][hnc^[^ _m ^_al[^[^[ ^ol[hn_ f[ `_lg_hn[]c‰h

_h _f mcfi s _h _f log_h _h hcnl‰a_hi hi jlin_c]i+ Och _g\[lai) go]bi ^_f [gihci

jli^o]c^i _h _f jli]_mi ^_ f[ `_lg_hn[]c‰h _mn… n[g\c†h ^cmjihc\f_ j[l[ fim

[hcg[f_m+ L[ln_ ^_ f[ L? _m nin[fg_hn_ ch[jlip_]b[\f_ jil fim [hcg[f_m+ Amn[



''

`l[]]c‰h ]ill_mjih^_ [ f[ ^[ˆ[^[ jil ][f_hn[gc_hni+ =ohko_ _h ]ih^c]cih_m

hilg[f_m ^_\_l‡[ m_l oh[ ][hnc^[^ gos j_ko_ˆ[) _h mcf[d_m ko_ mo`lc_lih _r]_mcpi

][f_hn[gc_hni jo_^_ mcahc`c][l oh[ jil]c‰h cgjiln[hn_) jil fi ko_ m_ f[ ^_\_

]ihmc^_l[l ]o[h^i m_ \[f[h]_[h ^c_n[m ]ih mcf[d_m g[f ]igj[]n[^im &N[g‡l_t KQ

CK'%.666'+ Him hcp_f_m ^_ L? p[l‡[h ^_m^_ _f 3 [f .-#) ^_j_h^c_h^i ^_ f[m

]ih^c]cih_m [g\c_hn[f_m) `_lncfct[]c‰h) b‡\lc^i s al[^i ^_ g[^ol_t &N[g‡l_tGS CK' %

.666'+ Oc fim p[fil_m mih moj_lcil_m [f l[hai 5*.--+ iU hi bo\i [^c]c‰h ^_ ol_[)

jo_^_ mcahc`c][l oh ]iln_ ^_g[mc[^i n_gjl[hi ]ih j†l^c^[ ^_ jin_h]c[f ^_

jli^o]]c‰h s \[di ]ihn_hc^i _h [fgc^‰h &@_fa[^i) /--2'+

@_ []o_l^i [ f[ ]igjimc]c‰h ko‡gc][ ^_f g[‡t `ill[c_li) _f ]ihn_hc^i ^_ jlin_‡h[

_m ^_ 5#) jil]_hn[d_ ko_ _m g…m \[di ko_ _f ^_ inlim ]ofncpim `ill[d_lim) jil

_d_gjfi) fim ]_l_[f_m ]im_]b[^im _h _n[j[ `fil[]c‰h ko_ jo_^_h ff_a[l [ .3#

&Bfil_m s O…h]b_t) /-.-'+

* ?_hct[m &?AJ'

Oojih_ f[ ][hnc^[^ ^_ nc_ll[ ko_ nc_h_ oh _hmcf[^i+ Fohni ]ih _mn[ nc_ll[ m_ l_]ia_h

_mjil[m \on‡lc][m ko_ cgjc^_h ko_ ^cmgchos[ _f jD jil fi ko_ _gj_il[ f[

]ihm_lp[]c‰h+ Jcp_f_m ^_ ]_hct[m ch`_lcil_m [f .-# m_ ]ihmc^_l[h \o_him s ]o[hni

g_him g_dil &Ncp[m) .652'+ H[ ]_hct[ _m _f l_mc^oi l_g[h_hn_ fo_ai ko_ ni^[ f[

g[n_lc[ ila…hc][ jl_m_hn_ _h oh[ go_mnl[ _m ]igjf_n[g_hn_ ch]ch_l[^[+ jil fi

n[hni f[ g[n_lc[ ila…hc][ &#' _m cao[f [ _f .--# * ]_hct[m#+ ?ihmcmn_ ^_ ni^[ f[

g[n_lc[ chila…hc][ &i gch_l[f_m' ^_f [fcg_hni) [m‡ ]igi fim ]ihn[gch[hn_m

chila…hc]im) n[f_m ]igi f[ nc_ll[r f[ [l_h[ &C[ff[l^i r C[aacinnc) /--1'+
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( 7RKZJ MN\NZPNW\N 5NW\ZX$/-2%

Am oh[ g_^c^[ ^_f nin[f ^_ `c\l[ ]ihn_hc^[ _h _f `ill[d_+ Amn… ]igjo_mn[ jil f[

]_fofim[) b_gc]_fofim[ s f‡ahch[) Bill[d_m ]ih [fnim ]ihn_hc^im ^_ `c\l[ ff_h[h g…m

l…jc^i _f log_h) [`_]n[h^i f[ ][j[]c^[^ ^_ ]ihmogi s h_]_mcn[h^i g[sil ][hnc^[^

^_ l[]c‰h ]igi mojf_g_hni+ H[ B@J ^_f mcf[d_ ^_ g[‡t im]cf[ _hnl_ _f 03 s_f 2-#)

^_\c_h^i jli]ol[lm_ fial[l ]ih]_hnl[]cih_m \[d[m ^_ _mn_ ]igjih_hn_ j[l[ i\n_h_l

][fc^[^+ Him mcF[d_m ^_ g[‡t ]ih p[fil_m \[dim ^_ B@J mih fim c^_[f_m s[ ko_

]ihnc_h_h [fnim hcp_f_m ^_ _h_la‡[+ @c_n[m ]ih _f_p[^im ]ihn_hc^im ^_ `c\l[m fcgcn[h

_f ]ihmogi ^_\c^i [f _`_]ni ^_ ff_h[^i ko_ jli^o]_h _h _f log_h) H[ `c\l[ _m

`_lg_hn[^[ r j[m[^[ [ nl[p†m ^_f log_h _h `ilg[ go]bi g…m f_hn[ ko_ fim

]igjih_hn_m hi `c\limim ^_ f[ l[]c‰h ]igi fim [tŠ][l_m r [fgc^‰h+ H[ `c\l[ ^_

g_hil ^ca_mnc\cfc^[^ _m l_n_hc^[ g…m nc_gji ko_ [ko_ff[ ^_ g[sil ][fc^[^+ Och

_g\[lai) f[m jlijc_^[^_m ^_ ff_h[^i ^_f `ill[d_ _mn…h l_f[]cih[^[m ]ih f[ B@J s

f[ ^ca_mnc\cfc^[^ ^_ _m[ B@J+ >[dim hcp_f_m ^_ B@J _m ^_m_[\f_ j[l[ fim mcf[d_m ^_

g[‡t) s[ ko_ g[rcgct[h _f ]ihmogi ^_ g[n_lc[ m_][+ Af ]ihn_hc^i ^_ B@J ^_f

mcf[d_ ^_ g[‡t p[l‡[ ]ih fim ^c`_l_hn_m b‡\lc^im s _f ]fcg[ s ^_m]c_h^_ ]ih f[m

`_lncfct[]cih_m hcnlia_h[^[m s ]ih _f [^_f[hni ^_f gig_hni ^_f jc][^i+ Lc][l _h _f

gig_hni ‰jncgi _m _f jlch]cj[f `[]nil ^_n_lgch[hn_ ^_f ]ihmogi ^_ mcf[d_ ^_ g[‡t

j[l[ p[][m f_]b_l[m ^_ [fn[ jli^o]]c‰h _h _f chc]ci ^_ f[ f[]n[h]c[ &N[g‡l_t GKCK' %

.666'+

L[l[ [m_aol[l f[ ]ill_]n[ logc[ s m[fcp[]c‰h) fim honlc]cihcmn[m \[f[h]_[h f[m

l[]cih_m ^_ p[][m ^_ [fn[ jli^o]]c‰h ]ih oh ]ihn_hc^i ‰jncgi ^_ `c\l[ j[l[

g[rcgct[l _f ]ihmogi ^_ _h_la‡[+ Oc f[ l[]c‰h ]ihnc_h_ ^_g[mc[^[ `c\l[) _f



02

]ihmogi jo_^_ m_l fcgcn[^i s m_ j_l^_l… _mn[^i ]iljil[H Oc jil _f ]ihnl[lci) f[

^c_n[ ]ihnc_h_ hcp_f_m gos \[dim ^_ `c\l[) _rcmncl… oh _r]_mi ^_ `_lg_hnim …]c^im

_ ch[^_]o[^[ ][j[]c^[^ \o``_l) jil .- ko_ f[ []c^imcm logch[f n[g\c†h fcgcn[l… _f

]ihmogi s m_ j_l^_l… _mn[^i ]iljil[H Ocf[d_m ]ih \[dim hcp_f_m ^_ B@J jo_^_h

m_l ch]foc^im _h f[ l[]c‰h _h [fn[m ][hnc^[^_m) hi [m‡ fim mcf[d_m ]ih [fn[m

]ih]_hnl[]cih_m ^_ B@J &N[g‡l_t GS CK'% *111$'

* Bc\l[ ^_n_la_hn_ []c^i &B@='

Am oh[ j[ln_ ^_ f[ j[l_^ ]_fof[l ]igjo_mn[ jil ]_fofim[ fca[^[ [ Ecahch[) [^_g…m

^_ jli^o]nim I[cff[l^8 m‡fc]_8 ]onch[) _n]+ Amn[ `l[]]c‰h _m oh ch^c][^il ch^cl_]ni

^_f al[^i ^_ ^ca_mnc\cfc^[^ ^_f `ill[d_ &C[ff[l^i s C[aacinnc) /--1'+ Af l[hai

‰jncgi _m ^_ /-*1-- is _f jlig_^ci _m /5# &O]bi_l_^_l) /--18 JN?) /--.'+

=fnim hcp_f_m ^_ B@= jo_^_h m_l ][om[^im jil `[fn[ ^_ al[hi _h _f _hmcf[d_) ^_\c^i

[ _mnl†m) chg[^ol_t i ^c`_l_h]c[ ^_ b‡\lc^im+ Amn… _mnl_]b[g_hn_ l_f[]cih[^i ]ih

f[ `l[]]c‰h hi ^ca_mnc\F_ ^_f `ill[d_ s _m oh `[]nil gos cgjiln[hn_ _h _f ]…f]ofi ^_f

]ihn_hc^i _h_la†nc]i ^_f [fcg_hni+ ?o[hni g[sil _m _f ]ihn_hc^i _h B@= g_hil

_m f[ ^ca_mnc\cfc^[^ ^_f [fcg_hni s f[ _h_la‡[ ko_ ]ihn_h^l… &Ninb s D_chlc]bm)

/--.'



P[\f[ 1+ R[lc[]c‰h ^_f ]ihn_hc^i ^_ honlc_hn_m ^_f _hmcf[d_ ^_ g[‡t s ][om[m

_rn_lcil_m ko_ jlipi][h l[haim `o_l[ ^_ fi hilg[f+ ?[om[ jimc\f_ j[l[ _mn[l `o_l[ ^_f

l[hai
R[fil jlig_^ci N[hai

Jonlc_hn_

&#IO'

IO 0-+2 0-*1-

L? 5 3*.4

?im_]b[ gos n_gjl[h[ i gos n[l^_

ji^l‡[h [`_]n[l _mn_ l_mofn[^i+

Qh[ \[d[ `_lncfct[]c‰h) j_l^c^[ ^_ J

jil oh[ `o_ln_ ffopc[ i jil oh[

]igj_n_h]c[ ^_ g[f[m bc_l\[m+

B@= /5 /-*1-

B@J 15 0-*25

JAP

AJH

?[

34

.+16

-+/3

22*42

.+/4*.+3/

-+.-*-+1-

-+.-*-+1-L $'

O]bi_l_^_l) /--18 JN?) /-- f+

14

=fnim hcp_f_m ^_B@= i B@J jo_^_h

m_l ][om[^im jil `[fn[ ^_ al[hi _h _f

_hmcf[d_) ^_\c^i [ _mnl†m chg[^ol_t i

^c`_l_h]c[ ^_ b‡\lc^im+

Oo_fim ]ih \[di jD jil ]ihn[gch[]c‰h

^_ g[f[m bc_l\[m+



/+/+2+/+ L[l…g_nlim `_lg_hn[ncpim

Him j[l…g_nlim [mi]c[^im ]ih f[ ][fc^[^ ^_f jli]_mi ^_ `_lg_hn[]c‰h mih jD s

hcnl‰a_hi [gihc[][. &Scfechmih) .6518 Scfechmih) .654} @ogihn) .661'+

+ iE,

Am oh ch^c][^il ^_ f[ _rn_hmc‰h ^_ f[ `_lg_hn[]c‰h+ ?o[hni g…m \[di m_[ mo p[fil)

g[sil m_l… f[ []c^_t jl_m_hn_ _h _f _hmcf[d_+ Lo_^_ ch^c][l ][fc^[^ ^_ jl_m_lp[]c‰h)

j_li hi n[h `c^_^cah[g_hn_ ]igi _f hcnl‰a_hi [gihc[][f+ Af p[fil ^_ jD `ch[f

hilg[fg_hn_ m_l… g…m [fni ]o[h^i m_ ch]l_g_hn[ _f ]ihn_hc^i ^_ g[n_lc[ m_][)

l_`f_d[h^i _f b_]bi ^_ ko_ _h `ill[d_m ]ih g_hil hcp_f []oimi f[ []ncpc^[^ \[]n_lc[f

_mn… g…m fcgcn[^[) ^_\c^i [ f[ ][l_h]c[ ^_ [ao[ ^cmjihc\f_ j[l[ mom `oh]cih_m

pcn[f_m+ H[ _r]_j]c‰h i]oll_ _h _hmcf[d_m ko_ b[h mo`lc^i `_lg_hn[]c‰h m_]oh^[lc[)

f[ ]o[f a_h_l[ oh ch]l_g_hni al[^o[f ^_f p[fil ^_ jD ^ol[hn_ f[ j_lg[h_h]c[ ^_f

`ill[d_ ^_hnli ^_f mcfi &Scfechmih) .6548 Lc]b[l^ s ?omm_h) .661'+ Af jD _m

^_j_h^c_hn_ ^_f ]ihn_hc^i ^_ g[n_lc[ m_][ ^_f `ill[d_ _hmcF[^i+ = g_hil ][hnc^[^

^_ IO g…m \[di n_h^l… ko_ m_l _f jD j[l[ _mn[\cfct[l _f `ill[d_) j[l[ ]ihm_lp[^i

\c_h &@ogihn) .661'+ Af l[hai ]ihmc^_l[^i hilg[f _mn[ _hnl_ 0+3. s 1+14 j[l[ ko_

_f _hmcf[d_ m_[ ]f[mc`c][^i ]igi ^_ \o_h[ ][fc^[^ &G[lf_h +Œ.652'+

'+
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Figura 2. Calidad de fermentación en relación con el contenido de materia seca y 

pH de ensilajes (Dumont, 1994). 

 

Tabla 5.Calificación de ensilados respecto a la relación pH/ MS 

Calificación 
Valor del pH con MS de 

<20% 20-30% >30% 

Muy bueno <3,7 <4,1 <4,5 

Bueno 3,7-4,1 4,1-4,5 4,5-5 

Aceptable 4,2-4,6 4,6-5,0 5,1-5,5 

Regular 4,7-5,1 5,1-5,5 5,6-6,0 

Malo 5,2-5,5 5,6-6,0 6,1-6,5 

Muy malo >5,5 >6 >6,5 

CORPORAC, 2002. 
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+
Am ]f[li ko_ _f jD ko_ j_lgcn_ oh[ _mn[\cfct[]c‰h ^_ f[ g[m[ _hmcf[^[ ^_j_h^_ ^_

mo ]ihn_hc^i _h IO) ^_ `ilg[ ko_ [ g_hil IO _m h_]_m[lci oh g_hil jD j[l[

]ihm_aocl _m[ _mn[\cfct[]c‰h) Af jD h_]_m[lci i ko_ _h]o_hnl[h fim ^cmnchnim [onil_m

_m ^cmnchni+ Ah m‡hn_mcm m_ jo_^_ ^_]cl ko_ _rcmn_ oh[ _]o[]c‰h ko_ l_f[]cih[ jD s

IO ko_ m_lc[ jD: &/)4(-)-3' r IO# &?KNLKN=?) /--/'+

( >R\ZjPNWX JVXWRJLJU&J*Jffc'

Af hcnl‰a_hi [gihc[][f _m ohi ^_ fim ch^c][^il_m jlch]cj[f_m ^_ f[ ][fc^[^ ^_

`_lg_hn[]c‰h) _f ]o[f m_ _rjl_m[ ]igi jil]_hn[d_ ^_f hcnl‰a_hi nin[H @_\_ m_l

g_^c^i _h _hmcf[d_m ko_ b[h _mn[^i ]_ll[^im ]igi g‡hcgi nl_m g_m_m+ Af hcnl‰a_hi

[gihc[][f ^_ oh[ go_mnl[ ch^c][ f[ ][hnc^[^ ^_ jlin_‡h[ ^_f `ill[d_ [ _hmcf[l ko_

m_ b[ nl[hm`ilg[^i i ^_al[^[^i _h [gih‡[]i &P[\f[ 3'+ Amn_ ^[ni _mn… _h l_f[]c‰h

_mnl_]b[ ]ih _f jD r f[ IO+ Oc _f J*JD0 moj_l[ _f .-# _f `ill[d_ b[\l… n_hc^i

j†l^c^[m cgjiln[hn_m _h _f jli]_mi ^_ _hmcf[^i+ Ah _f ][mi ^_ ^[nim moj_lcil_m [f

.2#) f[ cha_mnc‰h ^_ _mn_ `ill[d_ jo_^_ ^[l foa[l [ j[nifia‡[m _h _f a[h[^i) mi\l_

ni^i mc _m _f Šhc]i `ill[d_ ko_ ]ihmog_h+ Lil mojo_mni f[ jli^o]]c‰h ^_ f_]b_

n[g\c†h _mn[l‡[ fcgcn[^[+



P[\f[ 3+ ?ihn_hc^i ^_ hcnl‰a_hi [gihc[][f _h _hmcf[d_m s mo l_f[]c‰h ]ih f[

][fc^[^ ^_ `_lg_hn[]c‰h s ]ihmogi [hcg[f+* J+J`n ?ihmogi l_f[ncpi
?[fc^[^ ^_ `_lg_hn[]c‰h

&#^_JP' &#'

$") Ar]_f_hn_ %$$

)"%$ >o_h[ 65

%$"%) Ii^_l[^[ 62

;.2 @_`c]c_hn_ 6-

Scfechmih) .654+

/+/+2+0+ @ca_mnc\cfc^[^s ]ihmogi _mncg[^i

L[l[ oh[ ]igjf_n[ _p[fo[]c‰h ^_f p[fil honlcncpi ^_ fim [fcg_hnim) [^_g…m ^_ mo

]igjimc]c‰h ko‡gc][) fim _`_]nim ^_ fim jli]_mim ^_ ^ca_mnc‰h) [\mil]c‰hr

g_n[\ifcmgi [hcg[f ^_\_h m_l ]ihmc^_l[^im+ Him _hm[sim ^_ ^ca_mnc\cfc^[^

j_lgcn_h _r[gch[l f[ jlijil]c‰h ^_ honlc_hn_m [\mil\c\F_m jl_m_hn_m _h oh[ l[]c‰h+

H[ ^ca_mnc\cfc^[^ s _f ]ihmogi mih ^im ^_ fim jlch]cj[f_m j[l…lh_nlim ko_ ^_`ch_h

f[ ][fc^[^ ^_ oh [fcg_hni+ H[ ^ca_mnc‰h ch]igjf_n[ l_jl_m_hn[ f[ g[sil j†l^c^[ _h

_f jli]_mi ^_ oncfct[]c‰h ^_ f[ _h_la‡[ ]ihmogc^[ &I[hlcko_t GKCK'% *11,$'

* @ca_mnc\cfc^[^ _mncg[^[ i g[n_lc[ m_][ ^ca_mnc\f_ &@@I'

H[ ^ca_mnc\cfc^[^ ^_ oh [fcg_hni m_ jo_^_ ^_`chcl ]igi f[ jlijil]c‰h ^_f gcmgi

ko_ hi _m _r]l_n[^[ ]ih f[m b_]_mr ko_ m_ mojih_ b[ mc^i [\mil\c^[+ = g_^c^[

ko_ [og_hn[ _f _mn[^i ^_ g[^ol_t ^_f `ill[d_) ^cmgchos_ f[ ^ca_mnc\cfc^[^) ]igi

($



****wZ+Z*********Z+Z**Z+* ** * * *** *****Z+Z**Z+Z+Z********Z+Z******w*

1.

]ihm_]o_h]c[ ^_ ][g\cim ko‡gc]im _h fim ]igjih_hn_m ^_ f[ g[n_lc[ m_][+ H[

^ca_mnc\cfc^[^ _m f[ ]o[hnc`c][]c‰h ^_f jli]_mi ^ca_mncpi) _m ^_]cl) f[ `[]cfc^[^ ]ih

ko_ _m ]ihp_lnc^i oh [fcg_hni _h _f [j[l[ni ^ca_mncpi _h momn[h]c[m Šncf_m j[l[ _f

ila[hcmgi s _m ohi ^_ fim j[l…g_nlim oncfct[^im j[l[ g_^cl _f p[fil honlc]cih[f ^_

fim ^cmnchnim chmogim ^_mnch[^im [ f[ [fcg_hn[]c‰h+ Lilko_ hi \[mn[ ko_ f[ jlin_‡h[

o inli _f_g_hni m_ _h]o_hnl_ _h [fnim jil]_hn[d_m _h _f [fcg_hni mchi ko_ ^_\_ m_l

^ca_lc\f_ j[l[ ko_ jo_^[ m_l [mcgcf[^i s jil ]ihm_]o_h]c[ [jlip_]b[^i jil _f

ila[hcmgi ko_ fi chac_l_ &I[hlcko_t KQCK'%.661'+ H[m jlo_\[m ^_ ^ca_mnc\cfc^[^

j_lgcn_h _mncg[l f[ jlijil]c‰h ^_ honlc_hn_m jl_m_hn_m _h oh[ l[]c‰h ko_ jo_^_h

m_l [\mil\c^im jil _f [j[l[ni ^ca_mncpi &?bol]b r Lih^) .661'+

Hf[g[^i n[g\c†h g[n_lc[ m_][ ^ca_mnc\f_ &@@I' _mncg[^[ ko_ _m _f jil]_hn[d_ ^_

`ill[d_ ^ca_mnc\E_+ =faohim f[\il[nilcim hi ^_n_lgch[h f[ ^ca_mnc\cFc^[^JM UJSQN^_

f[ g[n_lc[ m_][ &@ERIO' r f[ _mncg[h ]ih oh[ `‰lgof[ [ j[lncl ^_ f[ `c\l[

^_n_la_hn_ …]c^[ &B@=' &Cl[hn) .664'7

@@I &#' : 55+6*&B@=# r -+446'+

@ih^_ 55+6 _m oh `[]nil l_f[]cih[^i [ f[ n[m[ ^_ ^_al[^[]c‰h s B@= _m ]ihmc^_l[^[

jil _mn[l _mnl_]b[g_hn_ l_f[]cih[^i ]ih f[ `l[]]c‰h hi ^ca_mnc\f_ ^_f `ill[d_

cgjiln[hn_ _h _f ]…f]ofi ^_f ]ihn_hc^i _h_la†nc]i ^_f [fcg_hni+ ?o[hni g[sil _m

_f ]ihn_hc^i _h B@= g_hil _m f[ ^ca_mnc\cfc^[^ ^_f [fcg_hnir f[ _h_la‡[ ko_

]ihn_h^l…+

H[ ^ca_mnc\cfc^[^ ^_j_h^_ g[silg_hn_ ^_ f[ ]igjimc]c‰h honlcncp[ ^_ fim

]igjih_hn_m ^_ f[ ^c_n[) r _m [`_]n[^[ jil ][hnc^[^_m cgjiln[hn_m ^_ g[n_lc[f_m ^_

ilca_h hi ^c_n†nc]i jl_m_hn_ _h f[m b_]_m &I_l_b_h) .660'+ •mn[m Šfncg[m)



Ar]_f_hn_

N_aof[l

Li\l_

05*1/

11*15

2-*21

0+.3*/+53

/+40*/+2-

/+1-*/+//

]ihmncnos_h oh[ cgjiln[hn_ p‡[ ^_ _r]l_]c‰h ^_ ]igjo_mnim hcnlia_h[^im)

gch_l[f_m s afŠ]c^im hi `c\limim ^_ ilca_h _h^‰a_hi &?bol_b s Lih^) .661')

_h]ihnl…h^im_ l_jiln_m ko_ ch^c][h ko_ hi b[s m_]l_]c‰h ^_ ][l\i\c^l[nim [ hcp_f

chn_mnch[f &>ih^c) .656'+

+

( 4XW[]VX N[\RVJMX X VJ\NZRJ [NLJ LXW[]VRMJ $5=9%

H[m jf[hn[m _mn…h `ilg[^[m jil ]†fof[m s f[m ]†fof[m _mn…h ]ihmncnoc^[m jil oh[

j[l_^ ]_fof[l &`c\l[ i B@J' s jil _f ]ihn_hc^i ]_fof[l+ Af ]ihn_hc^i ]_fof[l m_

^cac_l_ ][mc _h mo nin[fc^[^ &64#' _h ][g\ci f[ j[l_^ ]_fof[l) ko_ _m f[ `c\l[) mo`l_

oh[ ^ca_mnc‰h g…m f_hn[r j[l]c[f ^_j_h^c_h^i ^_ f[ g[^ol[]c‰h) r _f al[^i ^_

fcahc`c][]c‰h+ H[CAJ _m f[ `l[]]c‰h ^_f `ill[d_ ko_ m_ ]ill_mjih^_ [ f[m j[l_^_m

]_fof[l_m s _mn… [mi]c[^[ h_a[ncp[g_hn_ ]ih f[ cha_mnc‰h ^_ g[n_lc[ m_][ &P[\f[ 4'+

P[\f[ 4+R[lc[]cih ^_f ]ihmogi ^_f _hmcf[d_ ^_ g[‡t m_aŠh _f jil]_hn[d_ ^_ B@J+

?[fc^[^ ^_f `ill[d_ # ^_ B@J ?ihmogi ^_ IO&# ^_ LR'

?KNBK) /-..+

Af jil]_hn[d_ ^_ B@J m_ ch]l_g_hn[ ]ih _f _mn[^i ^_ g[^ol_t ^_ fim `ill[d_m+ Af

nin[f ^_ f[ `c\l[ ^_ oh `ill[d_ _mn… ]ihn_hc^i _h f[CAJ i !j[l_^_m ]_fof[l_m+! Amn[

`l[]]c‰h ]ihnc_h_ ]_fofim[) \_gc]_fofim[) s fcahch[+ H[ ]_fofim[ s b_gc]_fofim[ ^_

1/
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fim `ill[d_m mih nin[fg_hn_ ^ca_lc^[m jil fim gc]liila[hcmgim ^_f log_h) gc_hnl[m

ko_ f[ fcahch[ _m ][mc ch^ca_mnc\f_) s [^_g…m chbc\_ f[ ^ca_mnc‰h ^_ inlim

]ihmncnos_hn_m ila…hc]im++ H[ B@J mogchcmnl[ f[ g_dil _mncg[]c‰h ^_f ]ihn_hc^i

nin[f _h `c\l[ ^_f [fcg_hni r _mn… _mnl_]b[g_hn_ l_f[]cih[^[ ]ih _f ]ihmogi ^_

[fcg_hni+ =f [og_hn[l fim p[fil_m ^_f B@J) _f ]ihmogi nin[f ^_ [fcg_hni

^cmgchos_+ Lil fi a_h_l[f m_ [mog_ ko_ fim logc[hn_m p[h [ ]ihmogcl oh g…rcgi

^_ B@J ]_l][hi [f .+/ jil ]c_hni ^_ mo j_mi ]iljil[f+ H[m al[g‡h_[m ]ihnc_h_h

g…m B@J ko_ f[m f_aghchim[m ]igj[l[^[m [ oh _mn[^i mcgcf[l ^_ g[^ol_t &Cl[hn)

.664'+

*

Qh cgjiln[hn_ `[]nil ko_ m_ ^_\_ n_h_l _h ]o_hn[) _m f[ ][hnc^[^ ^_ [fcg_hni ko_

fim [hcg[f_m ^ig†mnc]im jo_^_h ]ihmogcl _h oh j_lci^i ^_ nc_gji ^_n_lgch[^i)

j[l[ _f g[hn_hcgc_hni s fim ^c`_l_hn_m jli]_mim jli^o]ncpim+ =]no[fg_hn_ m_ b[

^_m[lliff[^i f[ g_^c]c‰h ^_ ]ihmogi CF KJDJSTL]igi `[]nil ^_ ][fc^[^ ^_

[fcg_hni) mch _g\[lai) _mn_ _m ]igjfc][^i ^_ g_^cl jil f[ p[lc_^[^ ^_ fim

[hcg[f_m) f[ j[f[n[\cfc^[^ ^_f `ill[d_ s m_f_]]c‰h ^_f gcmgi+ Af jli^o]ni ^_

]ihmogi l_f[ncpi s ^ca_mnc\cfc^[^ `o_lih moa_lc^im ]igi g_^c^[m ^_

jli^o]ncpc^[^ _h `oh]c‰h ^_f [fcg_hni+ H[ ][hnc^[^ ^_ g[n_lc[ m_][ ^_ `ill[d_

]ihmogc^[ _m _f `[]nil g…m cgjiln[hn_ ko_ l_aof[ f[ jli^o]]c‰h ^_ logc[hn_m [

j[lncl ^_ `ill[d_m+ Af p[fil ^_ oh `ill[d_ _h f[ jli^o]]c‰h [hcg[f ^_j_h^_ g…m ^_

f[ ][hnc^[^ ]ihmogc^[ ko_ ^_ mo ]igjimc]c‰h ko‡gc][ &=ffcmih) .652'+ Af

]ihmogi _mncg[^i _m ff[g[^i n[g\c†h g[n_lc[ m_][ ]ihmogc^[ &@IE') _mncg[ _f

g…rcgi `ill[d_ _rjl_m[^i _h g[n_lc[ m_][ ko_ _f [hcg[f jo_^_ ]ihmogcl) m_

_rjl_m[ _h jil]_hn[d_ ^_ j_mi ]iljil[f r m_ ][f]of[ [ j[lncl ^_ f[ B@J ]ih f[

+
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+
mcaoc_hn_ _]o[]c‰h &Cl[hn) .662'+ @ih^_ -+./- _m ]ihmc^_l[^i jil ko_ m_ [mog_

ko_ fim ggc[hn_m p[h [ ]ihmogcl oh g…rcgi ^_ B@J ]_l][hi [f /0 jil ]c_hni ^_

mo j_mi ]iljil[f7

@IE &# _h j_mi ]iljil[E':./-EB@J#+

+

/+/+2+1+ Ap[fo[]c‰h Kla[hif†jnc][

Amn[ _m oh[ _p[fo[]c‰h \[m[^[ _h f[ [jl_]c[]c‰h mo\d_ncp[ ^_ f[ ][fc^[^ ^_ oh

_hm‡f[d_ [ nl[p†m ^_ fim m_hnc^im &Ql^[h_n[) /-..'+ L[l[ f[ ^_n_lgch[]c‰h ^_ f[

][fc^[^ ^_ ]o[fkoc_l [fcg_hni [f l_gcncl f[ go_mnl[ ^_ _hmcf[^i [ oh f[\il[nilci) _h

_f gig_hni ^_ f[ _rnl[]]c‰h m_ ^_\_ ^_n_lgch[l f[m ][l[]n_l‡mnc][m ila[hif†jnc][m

&ifil) ]ifil) _n]+'jl_m_h]c[ ^_ bihaim) ]ihn_hc^i ^_ al[him) jlijil]c‰h ^_ al[him

j[lnc^im) _n]+fi ]o[f [so^[l… [ f[ chn_ljl_n[]c‰h ^_ fim l_mofn[^im ^_f f[\il[nilci

&Nig_li KQCK'% +)#,$

Ocf[d_ ^_ \o_h[ `_lg_hn[]c‰h &\o_hi'

* @_\_ _mn[l \c_h ]igj[]n[^i s ]ih \o_h[ b_lg_nc]c^[^

* @_\_ n_h_l oh[ n_rnol[ `clg_ &_f g[n_lc[f _hmcf[^i `ilg[ oh[ g[m[ ]igj[]n[

* Af ]ifil ^_\_ m_l ][mn[ˆi ]f[li) p_l^imi'+

* Af ifil ^_\_ m_l [al[^[\f_) ]ih [lig[ ^oft‰h &mcgcf[l [ jc]ef_m'+

* Hc\l_ ^_ f[ jl_m_h]c[ ^_ gibim s bihaim+

* R[fil honlcncpi ^_ \o_h[ ][Fc^[^ &ko_ _h _f ][mi ^_f g[‡t m_l… _h `oh]c‰h ^_f

gig_hni ^_ ]iln_ s ^_f ]ihn_hc^i ^_ al[him+

Ocf[d_ ko_ mo`lc‰ [faŠh ][f_hn[gc_hni &l_aof[l [ g[fi'

* I[f[ ]igj[]n[]c‰h) _r]_mi ^_ [cl_ ^_m^_ _f jlch]cjci ^_ f[ ]ih`_]]c‰h+



()

* P_rnol[ ^†\cf) &fim nlitim m_ ^_mjl_h^_h ]ih `[]cfc^[^ ^_ f[ g[m[ ^_ `ill[d_'+

* ?ifil g[ll‰h chn_hmi+

* Kfil [al[^[\f_) [n[\[][^i i [ ][l[g_fi+

R[fil honlcncpi \[di [ ][om[ ^_ oh _r]_mcpi ]ihmogi ^_ [tŠ][l s ^_f

[]igjf_d[gc_hni ^_ f[m jlin_‡h[m ]ih f[ `c\l[ …]c^[+

BRUJSN K]\iZRLX $VJUX%

* Ar]_mi ^_ bog_^[^ ^_f `ill[d_ _hmcf[^i) _m][m_t ^_ [tŠ][l_m mifo\f_m+ N_f[]c‰h

[tŠ][l_m,jlin_‡h[m gos \[d[+

* P_rnol[ \f[h^[) &fim nlitim m_ m_j[l[h `…]cfg_hn_r _mn…h gos bŠg_^im [f

n[]ni'+

* ?ifil [g[llih[^i) p_l^_ ij[]i) p_l^_ [tof[^i+

* KFil gos ^_m[al[^[\f_) l[h]ci+

Am][m[ j[f[n[\cfc^[^) p[fil honlcncpi \[di jil j†l^c^[m ^_ [tŠ][l_m s

^_m^i\f[gc_hni ^_ f[m jlin_‡h[m+

BRUJSN VXQX[X $=JUX%

* ?[l_h]c[ ^_ ]ih^c]cih_m ^_ b_hh_nc]c^[^ ^_f mcfi+

* P_rnol[ gos `fid[+

* ?ifil im]oli ]ih g[h]b[m \f[h][m+

* Kfil l[h]ci+

* R[fil honlcncpi g[fi+

* L_fcalimi jil ji^_l ]ihn_h_l momn[h]c[m S\VJECR&Nig_li GK CK'% +)),$'

*

*



I[^oli*jc][^i alo_mi*ji][

P[\f[ 5+ Am][f[ j[l[ f[ p[fil[]c‰h ila[hif†jnc][ ^_ fim _hmcf[d_m+

R_l^_ ifcp[ f_p_g_hn_ [g[lcff_hni ?ih^c]cih_m [^_]o[^[m*
I[n_lc[f _hmcf[^i chg[^oli gos

R_l^_ [tof[]_i*m_]]cih_m im]ol[m bŠg_^iˆ,,,
i

%K
Q I[n_lc[f mi\l_*g[^oli*chal_mi ^_ [cl_+

I[ll‰h n[\[]i*m_]]cih_m ko_g[^[m H_hni ff_h[^i ^_ mcfi

O_]]cih_m \f[h][m Ll_m_h]c[ ^_ bihaim chal_mi ^_ [cl_

=al[^[\f_) [lig…nc]i ^oft‰h ?ih^c]cih_m [^_]o[^[m

Bh_ln_g_hn_ [pch[al[^i B_hh_hn[]c‰h []†nc][*g[n_lc[f bŠg_^i

B_lg_hn[]c‰h \on`lc][*g[n_lc[fˆ,,,
i
K Bn[h]ci*jonl_`[]ni

]ihn[gch[^i ]ih nc_ll[

I[n_lc[f mi\l_*g[^oli*l_[]]c‰h ^_

= n[\[]i I[cQ[l^

Did[m p_l^_m+ [fn[ bog_^[^ [f
?ofncpi chg[^oli mch il_i jl_pci

n[]ni) al[him f_]bimim) _`fo_hn_m+
Amn[^i ‰jncgi ^_ g[^ol_t

Did[m p_l^_m) n[ffim `f_rc\f_m)

al[him j[mnimi s jli]_m[^i

Did[m [g[lcff[m) n[ffim ^olim)
?ofncpi mi\l_*g[^oli*_mnl†m jil `[fn[ ^_

al[him g[^olim s _hn_lim) g[n_lc[f
[ao[

m_]i+

Bclg_ =^_]o[^i jli]_m[gc_hni

>f[h^[ s pcm]im[ Ar]_mi ^_ bog_^[^

Bfid[ s goffc^[ ]igj[]n[]c‰h

C[ff[l^i) /--0+

13
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P[\f[ 6+ @c`_l_h]c[m ila[hif†jnc][m m_aŠh _f ncji ^_ mcf[d_+

Pcji ^_ _hmcf[d_ ?ifil Kfil P_rnol[ O[\il

>c_h `_lg_hn[^i ?[mn[ˆi ]f[li i =al[^[\f_* Ji m_ ^_m[m_ ]ih `[]cfc^[^) =g[lai

p_l^imi [pch[al[^i g[m[ ]igj[]n[ `clg_ jc][hn_

Oi\l_* I[ll‰h chn_hmi hi =n[\[][^i Plitim m_ ^_mjl_h^_h ]ih @of]_

][f_hn[gc_hni i b[s nih[fc^[^_m [al[^[\f_ `[]cfc^[^ ^_f mcf[d_

[][l[g_f[^i p_l^im[m

>on‡lc]i =g[llih[^i*p_l^_ I[hn_][ l[h]c[ >f[h^[) nlitim ko_ m_ @_m[al[^[\f_

&`_lg_hn[]c‰h ij[]i ^_m[al[^[\f_ ^_mjl_h^_h ]ih `[]cfc^[^

]fimnl‡^c[f' ^_f mcf[d_

LŠnlc^i R_l^_ im]oli [ @_m[al[^[\f_ [ >f[h^[ go]cf[achim[ Ios

&`_lg_hn[]c‰h h_ali [gih‡[]i ^_m[al[^[\f_

]Fimnlc^c[E'

=f]ibifct[^i =g[llih[^i*p_l^_ =f]ibif Plitim ko_ m_ ^_mjl_h^_h =f]ibifct[^[

&`_lg_hn[]c‰h ij[]i ]ih `[]cfc^[^ ^_f mcf[d_

^igch[^[ jil

f_p[^ol[m'

Iibimi Km]oli ]ih N[h]ci Ios `fid[ Ios

g[h]b[m ^_m[al[^[\f_

Icff_l) .664,,,ˆ,,
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-)+)CRYX MN RW^N[\RPJLRjW

O_ oncfct‰ oh[ g_ni^ifia‡[ nl[hmp_lm[f ^_\c^i [ ko_ m_ l_]if_]n[lih fim ^[nim _h oh

gig_hni ^_n_lgch[^i) ]o[h^i _f _hmcf[d_ s[ _mn[\[ _f[\il[^i) mch chn_l_m[gim _h _f

jli]_mi+ Am ^_m]lcjncp[ ^_\c^i [ ko_ m_ i\m_lp[lih s l_`clc_lih mcno[]cih_m s[

_rcmn_hn_m n[f ]o[f ]igi m_ jl_m_hn[ _h oh _mj[]ci s nc_gji ^[^i s [jfc][^[ jil ko_

ch]l_g_hn[ ch^cl_]n[g_hn_ fim ]ihi]cgc_hni s mo jimc\f_ oncfct[]c‰h jl…]nc][

chg_^c[n[

-),)<]PJZ MN RW^N[\RPJLRjW

Af _mno^ci m_ l_[fct‰ _h _f …g\cni ^_f ^cmnlcni ^_ =\[h][s) jlipch]c[ ^_ =\[h][s

^_j[ln[g_hni ^_ =jolcg[]+ H[ ]o_h][ f_]b_l[ ^_ =\[h][s ]igjl_h^_ f[m tih[%'

lol[f_m i m_]nil_m _h nigi ^_ f[ ]co^[^ ^_ =\[h][s) ^ih^_ m_ ]l‡[ a[h[^i p[]ohi n[f_m

]igi O[bo[h[s) Oi]]imbo[s]]i) G_l[j[n[) ?]ilbo[hc) O[h =hnihci) Mocm[j[n[)

?[lbo[][bo[) _n]+ =\[h][s m_ _h]o_hnl[ o\c][^i _h fim [h^_m ]_hnl[f_m _h f[m

]iil^_h[^[m .0{ 05% 0l f[ncno^ mols 4/{ -=-,! fihacno^ i_mn_+ Amn… [ oh[ [fncno^ ^_

/045 g nc_h_ oh[ moj_l`c]c_ ^_ 0.0Gg/ ) _kocp[f_hn_ [ 0.)0-- b[ &fJAE) /&--'+

=\[h][s _mn… [m_hn[^[ _h oh[ moj_l`c]c_ fca_l[g_hn_ ch]fch[^[) jim__ oh ]fcg[

n_gjf[^i ^ol[hn_ _f [ˆi &//{? jlig_^ci'8 _h f[ []no[fc^[^ nc_h_ oh[ ji\f[]c‰h ^_

32)--- b[\cn[hn_m) jim__ oh l_fc_p_ ^cp_lmi ]ih [fn[m joh[m s ko_\l[^[m jli`oh^[m) _h

f[ ko_ m_ ^_m[lliff[h []ncpc^[^_m mi]ci_]ih‰gc][m s mi]ci]ofnol[f_m ^cp_lm[m s ^_

cgjiln[h]c[ &EJAE) /---'

(,



-)-)@XK9;RjW NW N[\]MRX

H[ ji\f[]c‰h _h _mno^ci _mnopi ]ih`ilg[^[ jil ]o[nli mcfim ^_ g[‡t [gcf…]_i

_f[\il[^[m jil ji\f[^il_m ^_ f[m tih[m ^_ G_l[j[n[+) Oi]]imbo[s]]i s ^im mcfim ^_

?[lbo[][bo[) j[l[ ^c`_l_h]c[l _mn[m go_mnl[m ^_ f[ gcmg[ tih[ m_ ]ihmc^_l‰

?[lbo[][bo[ &.' U?[lbo[][bo[ &/'+

[+ ?[lbo[][bo[ &.') mcfi ^_ ncji \ohe_l s \[di n_]bi) m_ l_[fct‰ _f jc][^i ^_ g[‡t ]b[f[

^_mjo†m ^_ nl_m ]im_]b[m ^_ f[ g[til][+

\+ G_l[j[n[) mcfi ^_ ncji nlch]b_l[) _f g[‡t oncfct[^i `o_ nl[hmjiln[^i ^_m^_ ?ol[bo[mc)

mch jl_m_h]c[ ^_ g[til][

]+ Oi]]imbo[s]]i) mcfi ^_ ncji \ohe_l) m_ om‰ g[‡t ]im_]b[^i jil _f gcmgi jli^o]nil)

]ih jl_m_h]c[ ^_ g[til][

^+ ?[lbo[][bo[ &/') mcfi ^_ ncji j[lp[) m_ jc]‰ oh g[‡t ^_mjo†m ^_ ^im ]im_]b[m ^_

(-

g[til][+

0+1+ChLWRLJ[ MN RW^N[\RPJLRjW

H[ ][fc^[^ honlc]cih[f ^_ _hmcF[d_m ^_ g[‡t [gcf…]_i &V_[ g[sm H+RRO CLJ([EGN$jimn*

]im_]b[ _h f[ ]o_h][ f_]b_l[ ^_ =\[h][s) m_ ^_n_lgch‰ g_^c[hn_ f[ _p[fo[]c‰h ko‡gc][

s m_hmilc[f+ ?osim ^[nim `o_lih chal_m[^im [ f[ `c]b[ ^_ _p[fo[]c‰h ^_f _hmcf[d_ ^_ g[‡t

ko_ _m oncfct[^[ _h _f ]ih]olmi [ho[f ^_ `ill[d_m ]ihm_lp[^im ^_f Arji I_l]if…]n_[ _h

O[h Bl[h]cm]i*=la_hnch[+ _^c]cih_m /--0 [ f[ `_]b[ &\[m[^[ _h f[m jf[hcff[m ko_ m_

oncfct[h _h f[ Arji @[cls ^_ Scm]ihmch') ko_ oncfct[ _f mi`nq[l_ Ar]_f+ @c]b[ `c]b[

]ih`c_l_ oh john[d_ `ch[f j[l[ _f _hmcf[d_ ^_ ][^[ tih[) _f g[sil _m _f g_dil+
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*

0+1+.+ @_n_lgch[]c‰h ^_ f[ ]igjimc]c‰h ko‡gc][

H[m go_mnl[m `o_lih [h[fdt+[^[m _h _f f[\il[nilci ^_ Jonlc]c‰h s =fcg_hn[]c‰h ^_ f[

Qhcp_lmc^[^ ?[n‰fc][ O[hn[ I[l‡[ ^_ =l_kocj[) Qncfct[h^i f[m mcaoc_hn_m

g_ni^ifia‡[m7

Œ I_ni^ifia‡[ =K=?) .66-7

L[l[ g[n_lc[ m_][ &IO') jlin_‡h[ ]lo^[ &L?' s ]_hct[m &?AJ'+ Af [h…fcmcm jlircg[f m_

_`_]no‰ ]ih nl_m mo\go_mnl[m) [ f[ jlcg_l[ go_mnl[ m_ f_ mig_nc‰ [ oh ][f_hn[gc_hni

^_ .--{? jil p[lc[m bil[m) ]ih _f i\d_ni ^_ ^_n_lgch[l mo bog_^[^) f[ g[n_lc[ m_][ m_

][f]of‰ jil ^c`_l_h]c[) jimn_lcilg_hn_ m_ ch]ch_l‰ [ 2-- * 3--{? j[l[ i\n_h_l jil

^c`_l_h]c[ _f ]ihn_hc^i gch_l[f n[g\c†h ^_higch[^i ]_hct[m+

Qh[ m_aoh^[ mo\go_mnl[ m_ mig_nc‰ [f [h…fcmcm ^_i_* ko_ hi _m g…m ko_ oh[

^_n_lgch[]c‰h ^_f hcnl‰a_hi nin[f fc\_l[^i jil oh jli]_mi ^_ ^ca_mnc‰h ko‡gc][)

gofncjfc][^i jil _f `[]nil ^_ 3+/2 &p[fil ko_ m_ i\nc_h_ [f [mogcl ko_ _h jlig_^ci)

.-- a ^_ jlin_‡h[ ]ihnc_h_h .3 a ^_ hcnl‰a_hi'+

Œ I†ni^i R[h Oi_mnGKCK'% *11*2

L[l[ f[ `c\l[ ^_n_la_hn_ h_onl[ _f g†ni^i ]ihmcmnc‰ _h b_lpcl oh[ go_mnl[ m_][ s gifc^[

^_f g[n_lc[f _mno^c[^i ^_ -+2- a _h oh[ mifo]c‰h \o``_l &jD 4' ^_ f[olcf mof`[ni

&^_n_la_hn_ h_onli') ^ih^_ m_ ^cmifpc‰ f[ jlin_‡h[ s al[m[) ko_^[h^i m‰fi ]_fofim[)

b_gc]_fofim[ s Ecahch[8 ^ol[hn_ oh[ bil[ s ^_mjo†m m_ `cfnl‰+ Af g[n_lc[f ko_

j_lg[h_]c‰ `o_ f[ `l[]]c‰h chmifo\f_ ^_f ^_n_la_hn_ h_onli) [ f[ ko_ m_ ]ihi]_ ]igi

B@J+

*



)%

H[ `c\l[ ^_n_la_hn_ …]c^[) m_ oncfct‰ _f l_mc^oi ko_ ko_^‰ fo_ai ^_ mig_n_l [ f[ `c\l[

^_n_la_hn_ h_onli [ oh[ mifo]c‰h ^_ ^_n_la_hn_ …]c^i &…]c^i mof`Šlc]i s \ligoli ^_

[]_ncf*nlcg_ncf*[gihci'+ Ah _mn_ jli]_mi m_ _rnl[di f[ b_gc]_fofim[) ^_ n[f `ilg[ ko_

f[ `c\l[ l_g[h_hn_ _mn[l… ]ihmncnoc^[ jil ]_fofim[ s fcahch[+ =f cao[f ko_ B@J) fim

l_mofn[^im m_ _rjl_m[h _h jil]_hn[d_ ^_ f[ IO _p[fo[^[

Œ I†ni^i m_aŠh Ll_mn_h ) .6537

L[l[ f[ ^_n_lgch[]c‰h J*JD0+f[ go_mnl[ `o_ `cfnl[^[ _h oh[ a[m[ &1 ][j[m's fo_ai

]_hnlc`oa[^[ jil .- gchonim) m_ _rnl[di ^_f mi\l_h[^[hn_ .- gc) _f ]o[f m_ ff_p‰ [f

]o_lji ^_f ^_mncf[^il gc]li Gd_f^[\f) m_ [^c]cih‰ 2 gf ^_ mifo]c‰h ^_ bc^l‰rc^i ^_

mi^ci &J[KD' [f /- J &]ih]_hnl[]c‰h' r ain[m ^_ [hnc_mjog[hn_+ O_ ^_mncfi

[jlircg[^[g_hn_ 2 gchonim s m_ ]if_]ni /- gf ^_ f‡koc^i ]ih^_hm[^i _h oh

Alf_hg_s_l _f ]o[f nc_h_ 2 gE ^_ …]c^i \‰lc]i g…m fim ch^c][^il_m ^_ p_l^_ \ligi*

]l_mif s lidi ^_ g_ncfi &-).#' j[l[ `cd[l _f [gih‡[]i _h oh g_^ci []c^i+ O_ ncnof‰ _f

f‡koc^i ^_mncf[^i ]ih D?f ^_ hilg[fc^[^ ]ihi]c^[ [hin…h^im_ _f a[mni J{ gAk J*

JD0 ; a[mni &gf' r Jilg[fc^[^+J*JD0 ; a[mni &gc' r Jilg[fc^[^ r gAk J*JD0+

L[l[ f[ ^_n_lgch[]c‰h ^_f jD m_ oncfct‰ oh jin_h]c‰g_nli mi\l_ oh _rnl[]ni []oimi

`ilg[^i jil oh[ `l[]]c‰h ^_ /2 a ^_ _hmcf[^i s /2- gc ^_ [ao[ ^_mncf[^[) nl[m . bil[

^_ l_jimi &?b_g_s s ?b_g_s) /--0' ^_ f[ go_mnl[ jl_j[l[^[) m_ ]iac‰ .- a ^_

go_mnl[ s m_ ]ifi]‰ _h oh p[mi ^_ jl_]cjcn[^im+ O_ [ˆ[^c‰ .-- gf ^_ [ao[ ^_mncf[^[) s

m_ ^_mg_hoti f[ go_mnl[ j[l[ `[]cfcn[l _f ]ihn[]ni j[ln‡]of[*[ao[ O_ ]ifi]‰ _f

jl_j[l[^i ^ol[hn_ .2 gchonim _h [acn[]c‰h+ O_ nl[mj[m[ f[ `[m_ f‡koc^[ [ inli p[mi

^cmnchni s m_ ^_n_lgch‰ _f jD ]ih [so^[ ^_ oh jD‡g_nli+

*
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0+1+/+6 JU]JLRjW XZPJWXUhY\RLJ

H[ _p[fo[]c‰h ila[hif†jnc][ ^_f _hmcf[^i ^_ g[‡t [gcF…]_i m_ bcti jl_pc[

jl_j[l[]c‰h ^_ fim _mno^c[hn_m ^_f hip_hi m_g_mnl_ ^_ f[ B[]ofn[^ ^_ I_^c]ch[

R_n_lch[lc[ r Viin_]hc[ ^_f ]olmi ^_ jli^o]]c‰h ^_ \ipchim) fi ko_ cgjfc]‰

_rjimc]cih_m l_[fct[^[m jil _f ^i]_hn_ ^_f ]olmi) mi\l_ f[ ][fc^[^ ^_f `ill[d_)

jl[]nc][lih ]ih go_mnl[m ^_ doc]ci ^_ _hmcf[^im ^_ g[‡t ^_ go_mnl[ ]igj[l[lih

mom l_mofn[^im ]ih fim ^[^im jil _f ^i]_hn_+ Ap[fo[lih ]o[nli ][n_ail‡[m [ nl[p†m

^_ fim m_hnc^im7

4XUXZ0I_^c[hn_ f[ i\m_lp[]c‰h ^cl_]n[ ^_f _hmcf[^i) f[ johno[]c‰h g‡hcg[ s

g…rcg[ _m -*/2) _fcac_lih oh[ ^_ f[m ij]cih_m ^_hnli ^_ f[ `c]b[ ^_ _p[fo[]c‰h

inila…h^if_ oh john[d_7

* =g[lcffi p_l^imi [ p_l^_ [g[llih[^i &\c_h `_lg_hn[^i' ]ih oh[ johno[]c‰h

ko_ p[ ^_m^_ .2*/2+

* R_l^_ ifcp[ j[l^ot]i [ p_l^_ [tof[^i &`_lg_hn[]c‰h \on‡lc][' ]ih oh[

johno[]c‰h ko_ p[ ^_m^_ 2*.-+

* R_l^_ i\m]oli [ h_ali &mcfi jŠnlc^i'8 j[l[ _mn_ ncji ^_ ]ifil f[ johno[]c‰h _m

2#

*

* I[ll‰h i\m]oli &mi\l_][f_hn[^i'8 j[l[ _mn_ ncji ^_ ]ifil f[ johno[]c‰h _m K+

* I[h]b[m \f[h][m _h mcfi g[ll‰h i h_ali &_hgib_]c^i'8 j[l[ _mn_ ncji ^_ ]ifil

f[ johno[]c‰h _m K+

=JM]ZNa0 I_^c[hn_ f[ i\m_lp[]c‰h ^cl_]n[ ^_f _hmcf[^i) f[ johno[]c‰h

g‡hcg[ r g…rcg[ _m -*1-) _fcac_lih oh[ ^_ f[m ij]cih_m ^_hnli ^_ f[ `c]b[ ^_

_p[fo[]c‰h inila…h^if_ oh john[d_7
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* Amn[^i p_a_n[ncpi8 ]ih oh[ johno[]c‰h ko_ p[ ^_m^_ -*2+

* Cl[hi .,/ f‡h_[ ^_ f_]b_8 ]ih oh[ johno[]c‰h ko_ p[ ^_m^_ 2*.-+

* Cl[hi 0,1 f‡h_[ ^_ f_]b_8 ]ih oh[ johno[]c‰h ko_ p[ ^_m^_ 0-*1-+

* Cl[hi ^oli8 ]ih oh[ johno[]c‰h ko_ p[ ^_m^_ .-*/2+

I[n_lc[f Arnl[ˆi7 I_^c[hn_ f[ i\m_lp[]c‰h ^cl_]n[ ^_f _hmcf[^i) f[ johno[]c‰h

g‡hcg[ s g…rcg[ _m -*.-) _fcac_lih oh[ ^_ f[m [fn_lh[ncp[m ^_hnli ^_ f[ `c]b[ ^_

_p[fo[]c‰h inila…h^if_ oh john[d_7

* Hcgjci ]ih oh[ johno[]c‰h ko_ p[ ^_m^_ O*fK+

* -+. [ 2# ^_ nc_ll[ ]ih oh[ johno[]c‰h ko_ p[ ^_m^_ -*2+

* I…m ^_f 2# ^_ nc_ll[8 f[ johno[]c‰h _m K+

Kfil7 I_^c[hn_ _f m_hnc^i ^_f if`[ni) f[ johno[]c‰h g‡hcg[ s g…rcg[ _m -*/2)

_fcac_lih oh[ ^_ f[m [fn_lh[ncp[m ^_hnli ^_ f[ `c]b[ ^_ _p[fo[]c‰h inila…h^if_ oh

john[d_7

* =al[^[\f_ s jo_^_ m_l f_p_g_hn_ [pch[al[^i ]ih oh[ johno[]c‰h ^_m^_ .2*/2+

* @_m[al[^[\f_) l[h]ci r j_a[dimi ]ih oh[ johno[]c‰h ^_m^_ 2*.-+

* Ios [al_mcpi [ ji^lc^i) jo_^_ if_l [ [gih‡[]i8 j[l[ _mn_ ncji ^_ ifil f[

johno[]c‰h _mK+

* =al[^[\f_ s ^oft‰h) [][l[g_f[^i i [n[\[][^i8 j[l[ _mn_ ncji ^_ ifil f[ johno[]c‰h

_m K+

* Iibimi8 j[l[ _mn_ ncji ^_ ifil f[ johno[]c‰h _m K+

+

+
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+
0+1+0+ Amncg[]c‰h ^_UĴ ca_mnc\cfc^[^+

H[ ^ca_mnc\cfc^[^ m_ _mncg‰ oncfct[h^i f[ `c]b[ i ][lncff[ ^_ _p[fo[]c‰h ^_f _hmcf[^i

^_ g[‡t [ nl[p†m ^_ f[ _]o[]c‰h _h \[m_ [ f[ B@=) @@I:55+6*&K+446rB@='+

0+1+1+ Amncg[]c‰h ^_f ]ihmogi+

Af ]ihmogi m_ _mncg‰ g_^c[hn_ f[ B@J ]ih f[ mcaoc_hn_ _]o[]c‰h7

@If :K)./-EB@J+

0+2+ P[g[ˆi s m_f___c†h ^_ go_mnl[

O_ nl[\[d‰ ]ih ]o[nli mcfim ^_ g[‡t [gcf…]_i) _f[\il[^[m jil ji\f[^il_m ^_ f[m

tih[m ^_ ?[lbo[][bo[ &.') G_l[j[n[) Oi]]imbo[s]]i s ?[lbo[][bo[ &/' ^_ f[

]o_h][ f_]b_l[ ^_ =\[h][s Z H[ n†]hc][ ^_ go_mnl_i _m hi jli\[\cfcmnc]i jil

]ihp_hc_h]c[) s[ ko_ m_ ]ihmc^_l‰ ni^im fim _hmcf[d_m ^_ g[‡t ^_ fim ]o[f_m m_ nopi

]ihi]cgc_hni ko_ fi _`_]no[lih+

0+3+ N_]if_]]c‰h ^_ ch`ilg[]c‰h

H[ l_]if_]]c‰h ^_ ^[nim m_ bcti _h \[m_ [ f[ ch`ilg[]c‰h a_h_l[^[ ^_ fim [h…fcmcm

^_ f[\il[nilci s ^_ f[ _p[fo[]c‰h m_hmilc[f _d_]on[^[ jil _mno^c[hn_m) [f ^clcaclm_ [

][^[ t+ih[ m_ ^_m[lliff‰ f[ `c]b[ ^_ _p[fo[]c‰h ^_ _hmcf[d_m ^_ g[‡t) _h ?[lbo[][bo[

&.' j[lnc]cj[lih /6 _mno^c[hn_m) G_l[j[n[ /0) Oi]]+imbo[s]]i /2 s _h ?[lbo[][bo[

&/' n[g\c†h /2+

O_ nig[lih f[m go_mnl[m ^_ ][^[ _hmcf[d_ j[l[ m_l _hpc[^i [f f[\il[nilci+

Him g[n_lc[f_m oncfct[^im _h f[ _p[fo[]c‰h m_hmilc[fr nig[ ^_ go_mnl[ `o_lih7

Œ Bc]b[ ^_ _p[fo[]c‰h ^_ _hmcf[d_ ^_ g[‡t+

Œ P[\f_lim+



Œ H[jc]_lim+

Œ ?…g[l[ `inial…`c][+

Œ >ifm[m ^_ jf…mnc]i g_^c[h[ j[l[ ][^[ go_mnl[ ^_ f[ tih[+

Œ >[f[ht[ ^cacn[H

0+4+ Amnlo]nol[ ^_ f[ `c]b[ ^_ _p[Fo[]c‰h ^_ _hmcf[d_m ^_ g[‡t

H[ _mnlo]nol[ ^_ f[ `c]b[ _mn… ]ih`ilg[^[ jil oh jlcg_l ]o[^li ^ih^_ m_ chm_ln[h

fim ^[nim i\n_hc^im _h f[\il[nilci fim ]o[f_m mih nl[hm`ilg[^im _h john[d_m m_aŠh

_f ]lcn_lci ^_f m_aoh^i ]o[^li) oh ]o[^li n_l]_li ^ih^_ m_ chm_ln[h fim john[d_m

i\n_hc^im [ f[ _p[fo[]c‰h m_hmilc[f) s oh ]o[^li `ch[f s nin[f ^ih^_ m_ gofncjfc][h

fim john[d_m jil _f jil]_hn[d_ ko_ _kocp[f_+ Af john[d_ ^_ f[\il[nilci g…m _f

m_hmilc[f m_l… f[ johno[]c‰h [f][ht[^[ jil ][^[ go_mnl[+

0+5+ Lli]_m[gc_hni s [h…fcmcm ^_ ^[nim

O_ oncfct‰ g_^c^[m ^_ n_h^_h]c[ ]_hnl[f ]igi jlig_^cim) ^_mpc[]c‰h _mn…h^[ls

]i_`c]c_hn_ ^_ p[lc[\cfc^[^) fim ^[nim i\n_hc^im `o_lih l_]ijcf[^im) ila[hct[^im r

n[\of[^im _h bid[m ^_ ]…f]ofi Ar]_f j[l[ Sch^iqm /-.0+ Him jlig_^cim `o_lih

b[ff[^im _h _mn_ jlial[g[) ^_ []o_l^i [f hŠg_li ^_ j[lnc]cj[]cih_m ^_ [foghim

jil tih[+ Ho_ai fim ^[nim ^_ f[\il[nilci s fim jlig_^cim ^_ f[ _p[fo[]c‰h m_hmilc[f

`o_lih chm_ln[^im _h oh[ mif[ `c]b[ jil tih[

22



ER+ NAOQHP=@KOU @EO?QOEKJAO

1+.+ ?igjimc]c‰h @onlc]cih[f ^_ fim _hmcf[^im)

Af ]ihn_hc^i ^_ IO ^_f _hmcf[d_ ch`fos_ `o_ln_g_hn_ _h _f ncji ^_ `_lg_hn[]c‰h ^_f

mcfi+ L_l^c^[m ^_ IO _h _nfo_hn_m i]oll_ ]o[h^i _f ]ihn_hc^i ^_ IO ^_f _hmcf[d_ _m

g_hil [f /2# l_mjihm[\f_m ^_ f[ j†l^c^[ ^_ honlc_hn_m [fn[g_hn_ ^ca_mnc\f_m &OiniKQ

CK'%/-&/'+ Lil inli f[^i) ^_g[mc[^[ IO b[]_ ^c`c]cf _f _gj[ko_ s f[ _rjofmc‰h ^_

ir‡a_hi `o_l[ ^_ f[ g[m[ ^_ _hmcf[d_ &D[llcmih s Bl[hm_h) .66.'+ O_aŠh Ninb s

D_chlc]bm) /--. _f l[hai ‰jncgi _m ^_ 0- * 1-# jil fi ko_ fim _hmcf[^im _p[fo[^im

mih [^_]o[^im+ R[fil_m moj_lcil_m [ _mn_ hi _m l_]ig_h^[\f_ ^_\c^i [ oh[

^cmgcho]c‰h _h f[ _mn[\cfc^[^ [_l‰\c][ ^_f _hmcf[d_ oh[ p_t ko_ _mn_ b[ mc^i [\c_lni s

[ oh ch]l_g_hni _h f[m j†l^c^[m ^_ al[hi ^oli &hi ^ca_lc^i' _h f[m `_][m &=mb\_ff s

S_ch\_la+ .666'+

P[\f[ .-+R[fil_m honlc]cih[f_m ^_ fim _hmcf[^im ^_ g[‡t [gcf…]_i [h[fct[^im+

+

Lli]_^_h]c[ IO# L?# ?AJ# B@J# B@=#* ?[lbo[][bo[&f' 01+0|H5- 0+/|K+-0 2+1|K+fK 11+0|K+3/ /5+4|K+26

G_l[j[n[ 0-+2|K+30 2+4|K+K4 3+-|-+K0 13+.|K+16 0.+2|K+2/

Oi]]imbo[s]i 02+.|K+65 3+-|-+.3 3+0|K+-4 2/+4|K+24 01+6|K+.1

?[lbo[][bo[&/' 04+ .|K+03 6+4|K+.3 6+5|K+15 2/+6|-+1/ 01+6|-+02

Llig|@A+ 01+0|/+43 3+/ |/+35 3+6 | f+66 16+-|1+12 0/+2|0+--

?+R+ &#' 5+. 10+/ /5+5 6+- 6+/

)*
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L[l[ H[hot[) .66-8 Noct ).66. UGf_ch) .661) _f ]ihn_hc^i ^_ IO c^_[f _m ^_ /4*

0/#+ Ah a_h_l[f _f jlig_^ci ^_ IO ^_ _hmcf[c_m ^_ g[‡t [gcf…]_i [h[fct[^im _h

f[ ]o_h][ f_]b_l[ ^_ =\[h][s `o_ 010# ^ih^_ m_ l_^o]_ _f hcp_f ^_ _`fo_hn_m

&=mb\_ff s S_ch\_la) .666') f[m j†l^c^[m ^_ ][l\ibc^l[nim jil _mn[ p‡[ &R[ff_di)

.662' s f[m j†l^c^[m jil l_mjcl[]c‰h &I]@ih[f^) .65.'+

Him p[fil_m ^_ IO b[ff[^im jil Oj[^inni GS CK'%.666 j[l[ _hmcf[d_ ^_ g[‡t j[l[

al[hi `o_lih gos [fnim ]igj[l[^im ]ih fim ^_ ho_mnli _mno^ci) _mni m_ jo_^_

_rjfc][l jil ko† f[ _f[\il[]c‰h ^_f _hmcf[d_ m_ l_[fct‰ mch l_ncl[l _f g[‡t i

]im_]b[lfi ]igi m_ bcti _h ho_mnli ][mi ^ih^_ _f g[‡t _m j[l[ ]ihmqhi bqh[hi

s f[m ^_g…m j[ln_m ^_ f[ jf[hn[ m_ oncfct[lih ]igi oh[ `ilg[ ^_ [jlip_]b[l _f

+

gcmgi+

N_mj_]ni [ f[ l_f[]c‰h jDEIO _h f[ ][fc^[^ ^_ `_lg_hn[]c‰h ^_f _hmcf[d_) fim ]o[nli

_hmcf[^im m_l‡[h ][n[fia[^im ]igi gos \o_him s[ ko_ _f _hmcf[d_ ^_ ?[lbo[][bo[

&.') G_l[j[n[) Oi]]imbo[s]]i s ?[lbo[][bo[ &/' nc_h_h oh[ IO g[sil ^_ 0-# s

_f jD _m g_hil ^_ 1+2 &?KNLKN=?) /--/'+

Af ]ihn_hc^i ^_ L? ^_ _hmcf[d_m ^_ g[‡t `ill[d_li _m ^_ 5#) jil]_hn[d_ ko_ _m g…m

\[di ko_ _f ^_ inlim ]ofncpim `ill[d_lim &Bfil_m s O…h]b_t) /-.-'+ Ah ho_mnli

_mno^ci fim _hmcf[d_m ^_ g[‡t [gcf…]_i ^_ G_l[j[n[ s Oi]]imbo[s]]i _mn…h _h _f

f‡gcn_ g‡hcgi ^_f l[hai ko_ _m ^_ 3 * .4# &O]bi_l_^_l) /--18 JN?+ /--.') jo_m

_f _hmcf[^i _h]ihnl[^i _h f[ ]o_h][ f_]b_l[ ^_ =\[h][s _m _f[\il[^i ^_mjo†m ^_

f[ ]im_]b[ ^_f g[‡t ^_ f[ jf[hn[ ko_ ko_^i _h jc_ s _f ]ihn_hc^i ^_ L? nc_h^_ [ m_l

g[sil ]o[h^i m_ _hmcf[ ]ih g[til][ &@‡[t) .65/8 D_ge_h KQCK'%.64.8 Qllonc[ KQ

CK'%.65/') jil fi ko_ ji^_gim jl_mogcl ko_ fim p[fil_m ^_ L? m_[h \[dim+

*



Af _hmcf[d_ ^_ ?[lbo[][bo[ &/' _m _f ko_ g_dil ][hnc^[^ ^_ L? jl_m_hn[) oh

[fcg_hni i oh[ ^c_n[ ^_\_ ]ihn_h_l [jlircg[^[g_hn_ oh 4# ^_ L? j[l[ a[l[hnct[l

hcnl‰a_hi mo`c]c_hn_ j[l[ oh[ `_lg_hn[]c‰h gc]li\c[h[ _`_]ncp[ _h _f log_h

&Ichmih) .651'+

Af jlig_^ci ^_ L? ^_f _hmcf[d_ ^_ g[‡t [gcf…]_i _m [^_]o[^i) m_aŠh O]bi_l_^_l)

/--18 JN?) /--.) p[fil_m `o_l[ ^_f l[hai m_ ^_\_ [ oh[ \[d[ `_lncfct[]c‰h) j_l^c^[

^_ J jil oh[ `o_ln_ ffopc[ i jil oh[ ]igj_n_h]c[ ^_ g[f[m bc_l\[m+

J‰n_m_ ko_ _f ]i_`c]c_hn_ ^_ p[lc[\cfc^[^ ^_ f[ L? _hnl_ _hmcf[^im _m [fni)

jli\[\f_g_hn_ m_ ^_\_ [ oh[ g[f[ ]igj[]n[]c‰h s _f [cl_ hi `o_ _fcgch[^i

`…]cfg_hn_ ko_ [ mo p_t jlipi]i oh[ `_lg_hn[]c‰h ^_ ncji \on‡lc_[ ko_ _m g…m

^†\cf ko_ f[ ^_ ncji f…]nc]i s f[ `_lg_hn[]c‰h ]ihncho[l[ ^ol[hn_ g…m nc_gji ^[h^i

foa[l [ oh[ g[sil ^_al[^[]c‰h ^_ f[ jlin_‡h[ &LbcfEcjm) /--/'+

Him p[fil_m ^_ ?AJ ^_ fim _hmcf[^im _p[fo[^im mih ]ihmc^_l[^im \o_himr ]o[hni

g_him g_dil &Ncp[m) .652' m_ ]ihmc^_l[h hilg[f_m jilko_ _mn…h jil ^_\[di ^_f

.-# &C[ff[l^i s C[aacinnc) /--1'+ ?ihn_hc^im g[sil_m [ ./#) mih [mi]c[^im [

]ihn[gch[]c‰h ]ih mo_fi ^ol[hn_ f[ ]im_]b[ i _f[\il[]c‰h ^_f _hmcf[d_) fi ko_

`[pil_]_ f[ jl_m_h]c[ ^_ `_lg_hn[]cih_m m_]oh^[lc[m s l_^o]]c‰h ^_f ]ihmogi

&?b[p_ll[ s >_g[f) /---') mcno[]c‰h ko_ hi mo]_^_ _h _f jl_m_hn_ _mno^ci+

Af ]i_`c]c_hn_ ^_ p[lc[\cfc^[^ ^_ f[ ?AJ _hnl_ _hmcf[d_m _m gos [fni) jli\[\f_g_hn_

m_ ^_\[ [ ko_ mih _hmcf[^im _f[\il[^im _h ^cmnchn[ `ilg[

+

Him p[fil_m ^_ B@J ^_f _hmcf[d_ ^_ g[‡t [gcf…]_i _mn…h _h _f l[hai ^_ 0-*25#

]ihmc^_l[^i hilg[f &O]bi_l_^_l) /--18 JN?) /--.') l_jl_m_hn[h f[ _mncg[]c‰h ^_f
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]ihn_hc^i nin[f _h `c\l[ ^_f [fcg_hni) _m oh j[l…g_nli mog[g_hn_ p[lc[\f_ m_aŠh

_f ]ihn_hc^i ^_ al[hi _h fim _hmcf[d_m8 ^cmgchos_ ]ih _f [og_hni ^_ f[ jlijil]c‰h

^_ al[hi _h f[ jf[hn[) ^_\c^i [ ko_ _f ]ihn_hc^i ^_ [fgc^‰h ^_f _hmcf[d_ ^cfos_ f[

B@J &@c I[l]i) /--4'+ Oc f[ l[]c‰h ]ihnc_h_ ^_g[mc[^[ `c\l[) _f ]ihmogi jo_^_

m_l fcgcn[^i s m_ j_l^_l… _mn[^i ]iljil[f jil fi ko_ m_ h_]_mcn[l[ g[sil ][hnc^[^

^_ l[]c‰h ]igi mojf_g_hni+ Oc jil _f ]ihnl[lci) f[ ^c_n[ ]ihnc_h_ hcp_f_m gos \[dim

^_ `c\l[) _rcmncl… oh _r]_mi ^_ `_lg_hnim …]c^im _ ch[^_]o[^[ ][j[]c^[^ \o``_l) jil

fi ko_ f[ []c^imcm logch[f n[g\c†h fcgcn[l… _f ]ihmogi r m_ j_l^_l… _mn[^i

]iljil[H &N[g‡l_t KQCK'%.666') mcf[d_m ]ih \[dim hcp_f_m ^_ B@J jo_^_h m_l

ch]foc^im _h f[ l[]c‰h _h [fn[m ][hnc^[^_m) hi [m‡ fim mcf[c_m ]ih [fn[m

]ih]_hnl[]cih_m ^_ B@J+ Bill[d_m ]ih [fnim ]ihn_hc^im ^_ `c\l[ ff_h[h g…m l…jc^i

_f log_h) [`_]n[h^i f[ ][j[]c^[^ ^_ ]ihmogi r ]o[h^i mo\_ [ g…m ^_f 32# mih

]ill_f[]cih[^im h_a[ncp[g_hn_ ]ih _f ]ihmogi s f[ ^ca_mnc\cfc^[^ &@c I[l]i)

/-..+ H[ B@J ^_j_h^_ ^_ `[]nil_m ]igi f[m ]ih^c]cih_m _]if‰ac][m _h f[m ko_ m_

^_m[lliff‰ f[ jf[hn[) f[ p[lc_^[^ [ ]im_]b[l) _mn[^i ^_f al[hi) ][hnc^[^ ^_ al[hi s

f[ †ji][ ^_ ]iln_ _hnl_ inl[m &Nig_li KQCK'% +)),$'

H[ B@= ^_ f[m go_mnl[m [h[fct[^[m _mn…h ^_hnli ^_f l[hai hilg[f ko_ _m ^_ /-*

1-# &O]bi_l_^_l) /--18 JN?) /--.') _mnim l_mofn[^im ch^c][l‡[h f[ `l[]]c‰h hi

^ca_mnc\f_ ^_f _hmcf[^i+ ?o[hni g[sil _m f[ B@= g_hil _m f[ ^ca_mnc\cfc^[^ ^_f

[fcg_hni s f[ _h_la‡[ ko_ ]ihn_h^l… &Ncp[m) .652'+ =^_g…m) ko_ f[ B@= _mncgof[

f[ logc[ r m[fcp[]c‰h) fi ko_ j_lgcn_ n_h_l oh [g\c_hn_ m[hi _h _f log_hr g_dil[

_f ]l_]cgc_hni ^_ f[m \[]n_lc[m h‡gc[f_m &Obcg[^[) /--0'+
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**
.),) @JZgV)N\ZX[ ONZVNW\J\R^X[

Ah _f P[\f[ ..wm_ i\m_lp[ fim p[fil_m ^_f jD s J*JD0 [gihc[][f ^_ fim _hmcf[^im

_p[fo[^im+

P[\f[ .HR[fil_m `_lg_hn[ncpim ^_ fim _hmcf[^im [h[fct[^im+

Lli]_^_h]c[ jD J+J/8\

?[lbo[][bo[&f' 0+33|K+-- .1+13|-+0/

G_l[j[n[ 0+31|K+-. 6+60|K+-2

Oi]]imbo[s]]i 0+33|-+-f 5+5.|K+/1

?[lbo[][bo[&/' 0+30| -+-2 3+5/|-+/5

Llig|@A+ 0+32|K+-/ fK+-.|0+/1

?+R+&#' -+2 0/+1

Af jD _m .+Qf ch^c][^il ]l‡nc]i []_l][ ^_f jli]_mi ‰jncgi ^_ `_lg_hn[]c‰h) _f l[hai

]ihmc^_l[^i hilg[f _mn[ _hnl_ 0+3.r 1+14 j[l[ ko_ _f _hmcf[d_ m_[ ]f[mc`c][^i ]igi ^_

\o_h[ ][fc^[^ &G[lf_h) .652'8 fi ]o[f j_lgcn_ ^_]cl ko_ fim p[fil_m i\n_hc^im _mn…h _h

_f f‡gcn_ g‡hcgi ^_f ‰jncgi ^_ ]ihm_lp[]c‰h) _mnim p[fil_m mih ch^c][ncpim ^_ oh[

][fc^[^ ^_ `_lg_hn[]c‰h _r]_f_hn_ &Pbig[mGS CK'%.66.8 ]cn[^im jil @ogihn) .661'8

p[fil_m moj_lcil_m [ 2+2 ch^c][h ch[^_]o[^[ `_lg_hn[]c‰h f…]nc][ &C[ff[l^ir

C[aacinnc) /--1'+ Af _hmcF[d_ ]ih jD ^_ 0+5 [ 1 j_lg[h_]_ _mn[\f_ b[mn[ mo [j_lnol[

&Dclc[ln) .665') ]o[h^i _f _hmcf[d_ [f][ht[ p[fil_m ch`_lcil_m [ 1+/ m_ ]ihmc^_l[ ko_ m_

b[ fial[^i mo _mn[\cfc^[^ `_lg_hn[ncp[) &@_g[h_n) /--4'+ I_hil ][hnc^[^ ^_ IO g…m

\[di n_h^l… ko_ m_l _f jDj[l[ _mn[\cfct[l _f `ill[d_) _mni _m) j[l[ ]ihm_lp[lfi \c_h+

*$



*%

Af *Jfb i\n_hc^i _h _f _hmcf[^i ^_ G_l[j[n[) Oi]]imbo[s_]i s ?[l\o[][bo[ &/' mih

[]_jn[\f_m) ]o[hni g_him J*JD0 n_ha[ oh _hmcf[^i g_dil ]ihm_lp[^i _mn[l…) oh

_hmcf[d_ ^_ \o_h[ ][fc^[^ jo_^_ n_h_l oh .-# ^_ J*JD0 ]ih l_f[]c‰h [f hcnl‰a_hi nin[f+

Hi c^_[f _m ko_ m_[ g_him ^_ 1# &@_g[h_n) /--4'+ H[ jli^o]]c‰h ^_ J*JD0 _m oh

ch^c][^il ^_ f[ ^_al[^[]c‰h ^_ f[m jlin_‡h[m jil lhc]liila[hcmgim ko_ j[lnc]cj[h _h _f

jli]_mi ^_ `_lg_hn[]c‰h ^_f _hmcf[d_+ Af J*JD0 ^_ oh[ go_mnl[ ch^c][ f[ ][hnc^[^ ^_

jlin_‡h[ ^_f `ill[d_ [ _hmcf[l ko_ m_ b[ nl[hm`ilg[^i i ^_al[^[^i _h [gih‡[]i s _mn…

^[^[ _h oh[ l_f[]c‰h _mnl_]b[ ]ih _f jD Uf[ IO+ Af J*JD0 [f cao[f ko_ _f jEH jo_^_h

m_l oncfct[^im ]igi ch^c][^il_m ^_ ][fc^[^ ^_ f[ `_lg_hn[]c‰h+

Ah ][g\ci _f J*JD0^_ f[ tih[ ^_ ?[lbo[][bo[ &f' moj_l[ _f .-# fi ko_ _m ch^c][ncpi

^_ oh[ ][fc^[^ `_hh_hn[ncp[ gi^_l[^[) mcahc`c][ ko_ _f `ill[d_ b[ n_hc^i j†l^c^[m

cgjiln[hn_m _h _f jli]_mi ^_ _hmcf[^i+ Ah _f ][mi ^_ ^[nim moj_lcil_m [f .2#) f[

cha_mnc‰h ^_ _mn_ `ill[d_ jo_^_ ^[l foa[l [ j[nifia‡[m _h _f a[h[^i) mi\l_ ni^i mc _m _f

Šhc]i `ill[d_ ko_ _mn…h ]igc_h^i+ Lil mojo_mni f[ jli^o]]c‰h ^_ f_]b_ n[g\c†h _mn[l‡[

fcgcn[^[ &EPCC) /--2' U mc f[ ][hnc^[^ ^_f J*JD0 _m g[sil ^_f /-#) m_l… ^_ g[f[

][fc^[^ &Dclc[ln).665'+

Af ]i_`c]c_hn_ ^_ p[lc[\cfc^[^ l_mj_]ni [f J*JD0 _hnl_ _hmcf[^im jl_m_hn[ ^c`_l_h]c[m

jli\[\f_g_hn_ [ ko_ i]ollc‰ oh[ `_lg_hn[]c‰h \on‡lc][) _f g_dil ch^c][^il ^_ f[

][fc^[^ ^_ `_lg_hn[]c‰h ^_f _hmcf[^i _m f[ ]igjimc]c‰h ^_f hcnl‰a_hi hi jlin_c]i) _h

oh _hmcF[^i \c_h _f[\il[^i mifi _f 2*./# ^_ hcnl‰a_hi hi jlin_c]i m_ _h]ihnl[l[ _h

`ilg[ ^_ [gihc[]i &Lbcffcjm) /--/'+

+



1+0+ AJU]JLRjW XZPJ3XUhY\RLJ)

P[\f[ /0 Llig_^cim ^_ f[m johno[]cih_m inila[^im jil fim [foghim ^_ []o_l^i [ mo* j_l]_j]c‰h ^_f _hmcf[^i+

?ifil I[^ol_t I[n_lc[f Arnl[ˆi Kfil

?[lbo[][bo[&f ' /7 2 5 /-

G_l[j[n[ /4 / 5 .2

Oi]]imbo[s]]i .2 .3 6 /5

?[lbo[][bo[&/v .5 /5 6 /-

Llig_^ci /5 .- 6 /6

O_aŠh f[ `c]b[ ^_ _p[fo[]c‰h ^_f _hmcf[d_ f[ johno[]c‰h ^_f ]ifil p[ ^_m^_K [ /2

]o[hni g[sil _m _f john[d_ ^_ g_dil ][fc^[^ m_l… Him ]o[nli _hmcf[^im i\nopc_lih

john[d_m gos \o_him [ f[ j_l]_j]c‰h ^_ fim _mno^c[hn_m ho_mnlim _hmcf[d_m nc_h_h _f

]ifil [g[lcffi p_l^imi [ p_l^_ [g[+llih[^i ko_ ]ill_mjih^_ [oh _hmcf[d_ \c_h

`_lg_hn[^i+ L[l[ ko_ _f _hmcf[d_ m_[ ]ihmc^_l[^i _h ]ih^c]cih_m [^_]o[^[m _f ]ifil

^_\_ m_l p_l^_ [g[lcff_hni [ idcp[ f_p_g_hn_ &C[ff[l^i) /--0') mc mo`lc‰ [faŠh

][f_hn[gc_hni _m ^_ ]ifil g[ll‰h chn_hmir m_l… ][n[fia[^i ]igi oh _hmcf[d_

l_aof[l [ g[fi _h ][g\ci oh mcf[d_ \on‡lc]i _m ^_ ]ifil [g[llih[^i) p_l^_ ij[]i)

p_l^_ [tof[^i _f ]o[f m_l… oh g[f _hmcf[d_ [m‡ ]igi _f mcf[d_ gibimi ^_ ]ifil im]oli

]ih g[h]b[m \f[h][m &Nig_li GS CK'% +)),$'

H[ johno[]c‰h ^_ f[ g[^ol_t ^_ fim ]o[nli _hmcf[^im `o_lih \[dim) jil nl[n[lm_ ^_

_hmcf[^im ko_ m_ _`_]no[lih ]igi oh[ `ilg[ ^_ [jlip_]b[l f[ jf[hn[ fo_ai ^_

*&



+
]im_]b[l _f g[‡t) Af john[d_ g…m [fni m_ inila[ ]o[h^i _f al[hi _mn… _hU+^_ f‡h_[

^_ f_]b_+ Af _hmcf[d_ ^_ ?[lbo[][bh[ &f' nc_h_ _f john[d_ ^_hnli ^_ f[ ][n_ail‡[ ^_

Cl[hi .,/ f‡h_[ ^_ f_]b_) G_l[j[n[ i\nopi _f ^_ _mn[^i p_a_n[ncpi) Oi]]imbo[s]]i

s ?[lbo[][bo[ &/' _f ^_ al[hi ^oli+

Ah ]o[hni [ g[n_lc[f _rnl[ˆi _h _f _hmcf[d_ ^_ g[‡t) f[ johno[]c‰h _m ^_m^_ K[ .-

U m_ \[m[ _h f[ ]ihn[gch[]c‰h ]ih nc_ll[) fim ]o[nli _hmcf[d_m i\nopc_lih john[d_m

[^_]o[^im) j[l[ m_l ]ihmc^_l[^im fcgjcim+

H[ ][n_ail‡[ ifil ]ihmn[ ^_ oh[ johno[]c‰h ko_ p[ ^_m^_ -*/2+ Af ifil ^_ fim ]o[nli

_hmcf[^im `o_ ]ihmc^_l[^i ]igi [al[^[\f_ f_p_g_hn_ [ ch[al[^i _f jlig_^ci ^_

f[ johno[]c‰h `o_ \o_h[+ Af _hmcf[^i \c_h `_lg_hn[^i ^_\_ n_h_l oh ifil [al[^[\f_*

[pch[al[^i &Icff_l) .6648 ]cn[^i jil ?b[p_ll[ s >_lh[f) /---'+ =ko_f mcf[d_ ko_

mo`lc‰ [faŠh ][f_hn[gc_hni &l_aof[l [ g[fi' _m ^_ ifil [al[^[\f_) [n[\[][^i i [

][l[g_fi) mcf[d_ \on‡lc]i &g[fi' _m ^_ ifil gos ^_m[al[^[\f_) l[h]ci r mcf[d_

gibimi &g[fi' oh ifil l[h]ci &Nig_li KQCK'%/--1'+ H[ p[fil[]c‰h ^_ _hm‡f[d_m

g_^c[hn_ f[m ][l[]n_l‡mnc][m m_hmilc[f_m _h _f ][gji _m oh[ g[h_l[ l…jc^[

_]ih‰gc][ s m_h]cff[ &`i\c[ KQCK'%,**-$(
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.).)) 6[\RV)JL# )3 MN̂ ca_mnc\cfc^[^ s4?3BD:5? MNU NW[RUJMX MN VJia))

P[\f[ .0+ @ca_mnc\cfc^[^ s ]ihmogi _mncg[^i ^_ fim _hmcf[^im+*
Lli]_^_h]c[ @ca_mnc\cfc^[^ _mncg[^[?ihmogi _mncg[^i

?[lbo[][bo[&f ' 33+23 /+4.

G_l[j[n[ 31+02 /+3.

Oi]]imbo[s]]i 3.+66 /+/5

?[lbo[][bo[&/' 3.+4. //4

Llig_^ci|@_mp+Amn 30+32|/+/4 /+14|K+/0

H[ ^ca_mnc\cfc^[^ _m f[ ]o[hnc`c][]c‰h ^_f jli]_mi ^ca_mncpi) _m ^_]cl) f[ `[]cfc^[^ ]ih

ko_ _m ]ihp_lnc^i oh [fcg_hni _h _f [j[l[ni ^ca_mncpi _h momn[h]c[m Šncf_m j[l[ _f

ila[hcmgi jilko_ hi \[mn[ ko_ f[ jlin_‡h[ o inli _f_g_hni m_ _h]o_hnl_ _h [fnim

jil]_hn[d_m _h _f [fcg_hni mchi ko_ ^_\_ m_l ^ca_lc\f_ j[l[ ko_ jo_^[ m_l [mcgcf[^i s

jil ]ihm_]o_h]c[ [jlip_]b[^i jil _f ila[hcmgi ko_ fi chac_l_ &I[hl‡ko_t KQCK'%

.661'+

H[ jlijil]c‰h ^_ honlc_hn_m jl_m_hn_m _h oh[ l[]c‰h ko_ jo_^_h m_l [\mil\c^im jil _f

[j[l[ni ^ca_mncpi &?bol]b '% Lih^) .661' ko_^[h ^cmjihc\f_m j[l[ _f [hcg[f) _h fim

_hmcf[d_m _p[fo[^im f[ ^ca_mnc\cfc^[^ _m g[sil ^_f 3-#) f[ go_mnl[ ^_ ?[l\o[][bo[ &.'

nc_h_ _f g…m [fni jil]_hn[d_) ]o[hni g[sil m_[ ^ca_mn‡\cfc^[^ _mncg[^[ g_dil m_l… _f

l_mofn[^i+ O_ ]ihmc^_l[ hilg[f [oh ^_m^_ 23# [ g[sil ^_ 32# ^ih^_ _f [fcg_hni

jo_^_ m_l oncfct[^i ]o[h^i m_ koc_l_ fial[l oh[ \o_h[ jli^o]]c‰h ^_ f_]b_+ &Cl[hn)

.664'+

*(



Eh^_j_h^c_hn_g_hn_ ^_ f[ g_ni^ifia‡[ oncfct[^[ j[l[ _p[fo[l f[ ][fc^[^) m_ ]ihmc^_l[

ko_ oh `ill[d_ nc_h_ [fn[ ][fc^[^ ]o[h^i nc_h_ [jlircg[^[g_hn_ 4-# ^_ ^ca_mnc\cfc^[^

JM UJSQN^_ f[ g[n_lc[ m_][ &@ERIO') jil _f ]ihnl[lci _h ohi ^_ \[d[ ][fc^[^ f[ @ERIO

^cmgchos_ [ g_him ^_f 2-# &@c I[l]i) /-fv') hchaoh[ ^_ fim _hmcf[d_m _m g_hil ^_

fi ch^c][^i+

Af jlig_^ci ^_ iihmghi _mncg[^i _h ho_mnli _mno^ci _m ^_ /+14 m_ _rjl_m[ _h

jil]_hn[d_ ^_ j_mi ]iljil[f ko_ _m f[ ][hnc^[^ ^_ [fcg_hni ko_ fim [hcg[f_m jo_^_h

]ihmogcl _h oh j_lci^i ^_ nc_gji ^_n_lgch[^i) j[l[ _f g[hn_hcgc_hni r fim ^c`_l_hn_m

jli]_mim jli^o]ncpim+ R[fil_m g[sil_m ^_ 0 _mn…h moa_lc^im j[l[R0?SfKO ^_ gos

\o_h[ jli^o]]c‰h ^_ f_]b_) f[m ]o[nli go_mnl[m _mn…h ^_hnli ^_f l[hai ]ihmc^_l[^i

hilg[f ^_m^_ / [ p[fil_m g[sil_m ko_ 0) ^ih^_ _f [fcg_hni jo_^_ m_l oncfct[^i ]o[h^i

m_ koc_l_ fial[l oh[ \o_h[ jli^o]]c‰h ^_ f_]b_) ][lh_ i mcgjf_g_hn_ ^_

g[hn_hcgc_hni) p[fil_m g_hil_m [ _mn_ l[hai mih ]ihmc^_l[^im ^_ ji\l_ ][fc^[^

&Cl[hn) .664'+ Qh[ g[sil ^ca_mnc\cfc^[^ m_ nl[^o]_ _h oh [og_hni ^_f ]ihmogi ^_

g[n_lc[ m_][ &?IO') g[sil jli^o]]c‰h ^_ f_]b_ s) _h go]bim ][mim) f[ jimc\cfc^[^ ^_

mojf_g_hn[l ]ih g_him al[hi) j_li n[g\c†h l_koc_l_ oh g[h_di [^c]cih[f j[l[

]ofncp[l) ]im_]b[l r mogchcmnl[l &@iq =ali O]c_h]c_m) /--3'+

**
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1+2+ ?[fc`c][]c‰o ^_

P[\f[.1+ ?[fc`c][]c‰h ^_ fim _hmcf[^im) john[d_m ^_ f[\il[nilci s m_hmilc[f++
Lohn[d_ H[\il[nilci Lohn[d_ O_hmilc[f Pin[f

?[lbo[][bo[& .' 2.+0/ .4+52 36+.4

G_l[j[n[ 10+4/ .1+-- 24+4/

?[lbo[][bo[&/' /5+3F //+1- 2.+-.

Oi]]imbo[s]]i /1+65 .6+3- 11+25

H[ m_]]c‰h ^_ f[\il[nilci l_jl_m_hn[ _f 32# s _f john[d_ m_hmilc[f _f 02# ^_f nin[f)

f[ mog[ ^_ [g\im _m _f john[d_ nin[f i\n_hc^i jil f[ go_mnl[) _f _hmcf[^i ko_

i\nc_h_ g[sil john[d_ m_l… _f g_dil) ^_ []o_l^i [ fi i\n_hc^i _h f[ ]o_h][ f_]b_l[

^_ =\[h][s) _f g_dil _hmcf[^i ]ill_mjih^_ [ ?[lbo[][bo[ &.' \[m[^[ _h f[ B@J)

BK= s L? _h ]o[hni [john[d_ ^_ f[\il[nilci) _f _hmcf[d_ ko_ i\nopi g_hil john[d_

_m f[ go_mnl[ ^_ Oi]]im\o[s]]i+ Ah ]o[hni [ john[d_ m_hmilc[f ko_ _m ]illi\il[^i

]ih f[ ch`ilg[]c‰h ^_ f[\il[nilci s n_h_l g_hil cgjiln[h]c[ ko_ _m ^_ 02# j[l[

f[m go_mnl[m) _h _f nin[f ^_ john[d_ i\n_hc^i ?[lbo[][bo[ &.' _m _f g_dil s _f Šfncgi

_m ?[lbo[][bo[ &/'+ Ah a_h_l[f fim _hmcf[d_m ^_ g[‡t [gcf…]_i _f[\il[^im _h f[

]o_h][ f_]b_l[ ^_ =\[h][s _h _f _mno^ci jl_m_hn[h ][l[]n_l‡mnc][m \o_h[m j[l[ m_l

oncfct[^[m _h f[ [fcg_hn[]c‰h ^_ ho_mnlimR0?fE@KO+
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R+ ?KJ?HQOEKBOs NA?KIAJ@=?EKJAO

* 2+.+ ?K ?HQOEKBO

* Him _hmcf[d_m ^_ g[‡t [gcf…]_i jimn ]im_]b[ _p[fo[^im _h f[ ]o_h][ f_]b_l[ ^_

=\[h][s `o_lih ^_ \o_h[ ][fc^[^+

* = f[ _p[fo[]c‰h ko‡gc][ fim jlig_^cim ^_ fim ^cmnchnim j[l…g_nlim honlcncpim &IO) L?)

?AJ) B@ wUB@= `_hh_hn[ncpim &jDs *JD0' `o_lih fim [^_]o[^im fi ko_ koc_l_

^_]cl ko _mn[gim[hn_ _[mcf[^im̂ _ ][fc^[^+

* Him _hmcf[^im ^_ g[‡t [gcf…]_i jimn ]im_]b[ _mn…h _h _f f‡gcn_ g‡hcgi l_ko_lc^i _h

jlin_‡h[ ]lo^[ ]ih oh[ ch`fo_h]c[ ^cl_]n[ _h f[ jli^o]]c‰h [hcg[f+

* = f[ _p[fo[]c‰h ila[hif†jnc][ &]ifil) g[^ol_t g[n_lc[f _rnl[ˆi s ifil' _f _hmcf[^i ^_

g[‡t [gcf…]_i jimn ]im_]b[) jl_m_hn[lih \o_h[m ][l[]n_l‡mnc][m+

* Ah ]o[hni [ f[ ^ca_mn‡\‡fc^[ r̂ ]ihmogi _mncg[^i fim _hmcf[^im ^_ g[‡t [gcf…]_i jimn
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nb_ nl[hmcncih j_lci^ ch ^[cls ][nnf_+ F+ =hcg+ O]c+) 407 /46.* /5-0+

26+ Cl_o\) H+ F+ U ?imalip_) @+ N /--3+ Fo^acha ?lij Mo[fcns) L[ln ..7O]il_ Ob__nm `il

Ap[fo[ncha D[sf[a_ [h^ ?ig Ocf[a_+ J=?P = Fiog[f+ SE 21-//7 13*2.+

3-+ Climm) B+ .636+ Ocfimr _hmcf[^im+ Pl[^o]c^i jil Am]i\[l) F+ H+ V[l[ait[) Amj[ˆ[+

=]lc\c[7 30* .0-+

ˆ

+*



3.+ D[cab) L+ I+ .66-+ A```_]n i`b_l\[a_ q[n_l mifo\f_ ][l\ibs^l[n_ ]ihn_hn [h^ q_[nb_l

]ih^cncihm [n _hmcf[a_m ih nb_ `_lg_hn[ncih i` al[mm mcf[a_m g[^_ ih ]igg_l]c[f

`[lgm+ Cl[mm [h^ Bil[a_ O]c_h]_+ 127 /30*/4.+

3/+ D[llcm) F+>+ .651+ D[lp_mncha) Onilcla [h^ `__^cha mcf[a_ ni ^[cls ][nnf_+ Bfilc^[

?iij_l[ncp_ Arn_hmcih O_lpc]_) ?cl]of[l 232+ Qhcp_lmcns i`Bfilc^[+

30+ D[llcmih)F+D+ [h^ O+ Bl[hm_h .66.+ Ocf[a_ g[h[a_g_hn ch Jilnb =g_lc][+ Eh Bc_f^

Coc^_ `il D[s [h^ Ocf[a_ I[h[a_g_hn ch Jilnb =g_lc][) ja+ 00+ G+ G+ >ifm_h) _^+

J[nf+ B__^ Ehal_^c_hnm =mmi]+ S_mn @_m Iich_m) Eiq[)

31+ D_ge_h) N+)?f[le) J+)Ci_lcha) D+)R[h^_lm[ff) F+ .64.+Jonlcncp_ p[fo_ i` ]ig mcf[a_

[m ch`fo_h]_^ \s al[ch ]ihn_hni Fiog[f i` @[cls O]c_h]_ &@+ O+ =+' p+21) j+050*056+

32+ Dclc[ln) H+>+I+ .665+ Ahmcf[^im jli]_^cgc_hnimr ][fc^[^+ A^ Plcff[m+ O+= ^_ ?+R+ @B)

I†rc]i+

33+ Doab_m) D+ @+) D_l[n) I+ A+) I_n][f`_) @+ O+ .651+ Bill[d_m+ H[ ]c_h]c[ ^_ f[

=alc]ofnol[ \[m[^[ _h f[ Lli^o]]c‰h ^_ L[mnim+ A^ ?ihnch_hn[f+ @B) I†rc]i+

34+ Iil_hi) =+ D+ .644+ Ap[fo[]c‰h ^_ _hmcf[d_m ^_ j[mni) L[h[g… j[l[ f[ [fcg_hn[]c‰h

^_ p[][m ^_ ^i\f_ jlij‰mcni+ P_mcm I+O]+ ?[nc_) Jcllc[f\[) ?imn[ Nc][+

35+ L_ti) @+ .65.+ Ahmcf[d_ ^_ Bill[d_m Plijc][f_m+ Ah Lli^o]]c‰hr oncfct[]c‰h ^_ `ill[d_m

_h _f nl‰jc]i &]igj_h^ci' ?[nc_) hcg[f\[) ?imn[ Nc][

36+ Ehmncnoni J[]cih[f ^_ Ehp_mnca[]c‰hr Arn_hmc‰h =al[lc[ /--3+ @cl_]]c‰h ^_
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+
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Amn[^‡mlc][G E[`ilg†n‡][ @_j[ln[g_hn[f+ @cmjihc\f_ _h7

qqq+ch_c++ah\+j_`cffH!!c c[%IlhoN_]olmcph jo\‡+c][]cih_m+++FHc\g+j^`

4.+ Ehmncnoniel[]cih[ ^_ Amn[^cmnc][ _ Eh`ilg…nc][) /-.‹+ ?ihi]c_h^i =jol‡g[]+

@cmjihc\f_ _h7

4/+ EPCC+ /--2+ O_l pc]ci ^_ [fcg_hn[]c‰h a[h[^_l[+ ?[fc^[^ ^_ fim _hmcf[^im l_]iac^im

jil cPC a[h[^_li ^olŒ+Œg_ /--2+ ?[fc^[^ ^_ fim _hmc‡[^im ^_ l[cal…m s jl[^_l[m+

40+Fih_m) 6 '' Fih]m) N+ '%̀++}.iw^v)C+ +36"(>b( A‡`]]n i` ch]iljil[ncha liff_^ \[lf]s E@

[onogh* ]on ls_alhmmRJJCHGih _``fo_hn jli^o]ncih) mcf[a_ `]lg]hn[ncih [h^ ][nne

j_l`ilg[h]_) F+i` =alc]ofnol[f O]c_h]_) ?[g\nc^a_+ ..27 066*1-5+

41)G[lf_h) @+ H+w?[gj+++?+N+ [h^Vo\f_h[) F+ L+ .662+ Lf[hn ^_hmcns +++̂ cmnlc\oncih [h^

`_lncfct]l _``_]nm ih sc_f^ [h^ ko[fcns i` cllca[n_^ ]ig mcf[a_) ?iggoh ++Oicf O]c+ Lf[hn

=h[f+ K.2--&/)'

42+ Gc_ch) B+ .66}n Qncfct[]c‰h ^_ _hmcf[d_ ^_ g[‡t _h jli^o]]c‰h ^_ f_]b_+ Ehmncnoni ^_

Ehp_mnca[]cih_m =alij_]o[lc[m+ Amn[]c‰h Arj_lcg_hn[f N_g_bo_+ >if_n‡h n†]hc]i /.+0+

.3j+

43+ Goha) H+/?)E+}-1+A`c]c_h]c[ _h g[h_di ^_ mcfim+ =][jof]i) I†rc]i+ I_gilc[ ?ihal_mi

Ioh^c[f ^_ f[ H_]b_+ jj .5*/2+

44+ H[hot[) B+ .66-+ ?[l[]n_lct[]c‰h ^_f _hmcf[d_ ^_g/[•V, Eh7 O_gch[lci Lli^o]]c‰hr

oncfct[]c‰h ^_ _hmcf[d_ ^_ g[‡t _h f[ N_ac‰h ^_ fim H[aim+ Ehmncnoni ^_ Ehp_mnca[]cih_m
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45+ H[hot[) B+ .661+ =fn_l[]cih_m _h l_mjo_mn[ [hcg[f ]ih mcf[d_m g[f jl_m_lp[^im+ Eh7

Ciht…f_t) I+ s >ilnif[g_iffc) C+ &_^m+'PE O_gch[lci Lli^o]]c‰h s oncfct[]c‰h ^_

_hmcf[d_m ^_ jl[^_l[ j[l[ [alc]ofnil_m ^_ f[ tih[ mol+ Ehmncnoni ^_ Ehp_mnca[]cih_m

=alij_]o[lc[m+ Amn[]c‰h Arj_lcg_hn[f N_g_bo_+ O_lc_ N_g_bo_h! 2/+ jj7 /-0*/.4+

46+ I[hl‡ko_t) F+ =+ .661+ H[ ^ca_mnc\cfc^[^ ]igi ]lcn_lci ^_ _p[fo[]c‰h ^_ [fcg_hnim mo

[jfc][]c‰h _h j_]_m s _h f[ ]ihm_lp[]c‰h ^_f g_^ci [g\c_hn_+ Ah ?ihnlif ^_ ][fc^[^
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_h7
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5.+ I]@ih[f^) L+ .65.+ Pb_ \ci]b_gcmnls i` mcf[a_+ Fibh Scff_s [h^ Oihm) Hn^) J_q

Uile+ //3j+

5/+ I_l]b_h) J+N+ .660+ @ca_mnc‰h) [\mil]c‰h s _r]l_]c‰h _h fim logc[hn_m+ Ah7 @+ ?+

?bol]b &A^+'+ Af logc[hn_) `cmcifia‡[ ^ca_mncp[ s honlc]c‰h+ Pigi .+ A^cnilc[f =]lc\c[)

O+ =+ V[l[ait[) Amj[ˆ[+

50+ I_lls) N+ F+) Fih_m) N+ s Pb_i^ilio) I+ G+ /---+ Pb_ ]ihm_lp[ncih i` al[mm+ Eh7

Dijechm) =+ &_^+' Cl[mm7 cnm jli^o]ncih [h^ oncfct[ncih+ 00 _^+ >f[]eq_ff O]c_h]_+ QG+

51+ Ic_l) I+ /--6+ ?[l[]n_lct[]c‰h ^_f p[fil honlcncpi s _mn[\cfc^[^ [_l‰\c][ ^_ _hmcf[^im

_h `ilg[ ^_ gc]limcfim j[l[ g[‡t `ill[d_li+ Pl[\[di ^_ `ch ^_ g[mn_l j[l[ ijn[l _f

Cl[^i ^_ I[mn_l _h Viin_]hc[ s C_mnc‰h mimn_hc\f_+ @_j[ln[g_hni ^_ Lli^o]]c‰h

=hcg[f Qhcp_lmc^[^ ^_ ?‰l^i\[) =la_hnch[+

52+ Icff_l) S+ .656+ Jonlc]c‰h s =fcg_hn[]c‰h ^_f a[h[^i p[]ohi f_]b_li+ A^+ =]lc\c[)

Amj[ˆ[+
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53+ Ichmih) @+F+ .651+ A``_]nm i` ]b_gc][f [h^ jbsmc][f ]igjimcncih i` b_l\[a_ _[n_h

ojih chn[e_) Eh7 D[]e_l) H>+ &A^+'+ Jonlcncih[f fcgcnm ni [hcg[f jli^o]ncih `lig

j[mnol_+ ?=>+ B[lhb[h Nis[f+ jj7 .34*.5/+

54+ Ichcmn_lci ^_ =alc]ofnol[ L_lŠ+ /-./+ @cl_]]c‰h ^_ =alih_ai]cim) I[‡t [gcf…]_i)

@cl_]]c‰h ^_ ch`ilg[]c‰h [al[lc[+ @cmjihc\f_ _h7

qqq+gch[a+ai\+j_

55+ Iiil_) H+ =+ .65-+ Ahmcf[d_m+ Ah7 Doab_m) D+@+) D_[nb) I+) I_n][f`_) @+ &_^m+'+

Bill[d_m+ A^+ ?ihnch_hn[f+ I†rc]i+

56+ Iillcmih) B+ .654+ ?igj_h^ci ^_ [fcg_hn[]c‰h ^_f C[h[^i+ A^+ QPAD=) I†rc]i+

6-+ J_qg[h) =+ H+ .66.+ C[h[^i p[]ohi j[l[ jli^o]]c‰h ^_ ][lh_+ A^+ Klc_hn[]c‰h)

Rifog_h 0) I†rc]i+

6.+ Ji]_n) F+ A+ U Cl[hn) =+ H+ .654+ ?b[l[]n_lcm[ncih i` !ch mcno! hcnlia_h [h^ `c\_l

^ca_mncih [h^ \[]n_lc[f hcnlia_h ]ihn[gch[ncih i` b[s ]lij `il[a_m jl_m_lp_^ [n

^c`E_l_hn ^ls g[nn_l j_l]_hn[d_m+Q(=hcg) O]c) 31) 22/*231+

6/+ J[ncih[f N_m_[l]b ?ioh]cf+ /--.+ Jonlc_nhn l_kocl_g_hnm i` ^[cls ][nnf_+ O_p_hnb

l_pcm_^ _^‡ncih+ S[mbchanih) @+?+ j .0+

60+ J[ncih[f N_m_[l]b ?ioh]cf+ .654+ J[ncih[f N_m_[l]b ?ioh]cf+ Ll_^c]ncha `__^ chn[e_

i` Bii^*Lli^o]cha =hcg[fm+ J[ncih[f =][^_gs Ll_mm)S[mbchanih) @+ ?+ 52 jj+

61+ J[ncih[f N_m_[l]b ?ioh]cf JN?+ .655+ Jonlc_hn l_kocl_g_hnm i` ^[cls ][nnf_+

S[mbchanih) @_+ .24j+

62+ Kl[g[m) ?+ s Rcp[m) J+ /--4+ Ap[fo[]c‰h ^_ ^im b‡\lc^im s oh[ p[lc_^[^ ^_ g[‡t#@GC

LCWR$_h gihi]ofncpi s _h [mi]c[]c‰h ]ih `l‡dif #;ICRGNKTR UTKHCQJR$j[l[ _hmcf[d_+

B[]ofn[^ ^_ ?c_h]c[m =alij_]o[lc[m) Qhcp_lmc^[^ ^_f ?[o][+ 2&. '701*02+
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63+L[\‰h)N+ =+) Pili) K+F+s O…h]b_t) D+ .654+ A`_]ni ^_ f[[gihc`c][]c‰h mi\l_ _f p[fil

honlcncpi ^_f _hmcf[d_ ^_ g[‡t+ =]n[ =alih) 047 33*50+

64+ L_ˆ[a[lc][hi) .+)=lc[m) S+ s Hf[h_t[) J+ .643+ I[h_di s oncfct[]c‰h ^_ f[m l_m_lp[m

`ill[d_l[m+ A^+ D_gcm`_lci Ool+ Iihn_pc^_i) Qloao[s+

65+ L†l_t) @+ I+.653+ I[ho[f mi\l_ a[h[^i jli^o]nil ^_ f_]b_+ A^+ @c[h[+ D_lgimcffi)

I†rc]i+

66+ Lbcffcjm) ?+ .+ /--/+ Llch]cjcim ^_ jli^o]]c‰h \ipch[+ A^cnilc[f =]lc\c[+ V[l[ait[)

Amj[ˆ[+

.--+ Lc]b[l^) C+ s ?omm_h) N+ .661+ Ap[fo[]c‰h ^_ f[m j†l^c^[m _h _f jli]_mi ^_ _hmcf[d_

s g[h_di ^_ _`fo_hn_m) Eh7 Ciht…f_t+) I+ s >ilnif[g_iffc) C+ &_^m+' EE O_gch[lci+

Lli^o]]c‰h s oncfct[]c‰h ^_ _hmcf[d_m ^_ jl[^_l[ j[l[ [alc]ofnil_m ^_ f[ tih[ mol+

Ehmncnoni ^_ Ehp_mnca[]cih_m =alij_]o[lc[m+ Amn[]c‰h Arj_lcg_hn[f N_g_bo_+ O_lc_

N_g_bo_ 2/+ jj7 .50*/-/+

.-.+ Lcˆ_li) C+ /-.-+ I[ho[f Ll…]nc]i H[]nimcfi!+ P_l]_l[ _^c]c‰h+ @cmjihc\f_ _h7

qqq+jli^o]]cih*[hcg[f+]ig+[l+

.-/+ Ll_mnih) P+ N+ .653+ >_nn_l oncfct[ncih i` ]lij l_mc^o_m [h^ \sjli^o]nm ch [hcg[f

`__^cha7 N_m_[l]b aoc^_fch_m+ /+ = jl[]nc][f g[ho[f `il l_m_[l]b qile_lm) A^+ B+=+K+)

j+.-4+

.-0+ N[g‡l_t) =+ .66/+ =h…fcmcm ^_f _hmcf[d_ ^_ nl_m ]ofncpim `ill[d_lim j_l_hh_m s ^_f

g[ct ^_ n_gjil[f+ n_mcm j[l[ i\n_h_l _f n‡nofi ^_ Eha_hc_li =al‰higi) B[]ofn[^ ^_

=alihig‡[) Qhcp_lmc^[^ ^_ Co[^[f[d[l[) I†rc]i+

*
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.-1+ N[g‡l_t) A+.666+ Qmi ^_ [^cncpim j[l[ _f g_dil[gc_hni ^_f mcf[d_ _h _f

g_dil[gc_hni ^_ `ill[d_m nlijc][f_m) Qhcp_lmc^[^ B_^_l[f N‡i Cl[h^_ ^_f Ool+ Lilni

=f_al_) >l[mcf+

.-2+ N[gcl_t )A+) ?[n[hc) L+ s Noct) O+ .666+ H[ cgjiln[h]c[ ^_ f[ ][fc^[^ ^_f `ill[d_ s

_f mcf[d_+ mcf[d_ ^_ g[‡t s milai al[h‡`_li) Ocnci =la_hnchi ^_ Lli^o]]c‰h =hcg[f+ =]n+

P†]+ J{ /+

.-3+ Ncp[m) =+ .652+ Ehn_ljl_n[]c‰h ^_ [h…fcmcm ^_ [fcg_hnim s g†ni^im ^_ go_mnl_i+ Eh7

H[nlcff_) H+ &_^+' =fcg_hn[]c‰h ^_ \ipchim j[l[ jli^o]]c‰h ^_ f_]b_r ][lh_+

Qhcp_lmc^[^ =omnl[f ^_ ?bcf_) B[]ofn[^ ^_ ?c_h]c[m =al[lc[m) Ehmncnoni ^_ Lli^o]]c‰h

=hcg[f+ O_lc_ >*fK7 /.6*//6+

.-4+ Nig_li) H+) C[aacinnc) M+ I+ U ?ig_l‰h) A+ /--1+ P†]hc][m ^_ go_mnl_is

j[l…g_nlim ^_ ][fc^[^ ^_ fim l_]olmim `ill[d_lim+ I[ho[f ^_ []no[fct[]c‰h n†]hc][

`ill[d_m ]ihm_lp[^im+ @cmjihc\f_ _h7

qqq+mcn[d_mm][l_ff[+]ig+[l

.-5+ Nig_li) H+ =+ /--2+ I[‡t j[l[ mcfi) _f gig_hni ^_ ]iln_+ @cmjihc\f_ _h7

qqq+jli^o]]cih[@cg[f+]ig+[l,jli^o]]cihsZg[h_diF_m_lp[m,l_m_lp[mZmcfim,33g[ct***%j[l[ZmcfiZgi

g_hni ]iln_+bng

.-6+ Nig_li) H+ /--1+ Ahmcf[d_ ^_ f_aogchim[m ]ih †h`[mcm _h [f`[f`[ s mid[+ Ehmncnoni

J[]cih[f ^_ P_]hifia‡[ =alij_]o[lc[ =la_hnch[+ Eh7 Lli^o]]c‰h r g[h_di ^_ `ill[d_m

]ihm_lp[^im7 Ocfi+ Ocnci [la_hnchi ^_ jli^o]]c‰h [hcg[f+ @cmjihc\f_ _h7

qqq+jli^o]]cih\ipch[+]ig+

..-+ Ninb) S+) D_chlc]bm)F+/--.+ ?ig mcf[a_ jli^o]ncih [h^ I[h[a_g_hn+ ?iff_a_ i`

=alc]ofnol[E O]c_h]_m) L_hhOn[n_+
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...+ Noct) E+ .66.+ Dog_^[^ ^_ f[ jf[hn[ ^_ g[‡t j[l[ _hmcf[d_ [ f[ ]im_]b[+

Ehp_mnca[]c‰h s Llial_mi =alij_]o[lci H[ Lf[nch[+ ?bcf_+ &35'7 /2*/4+

../+ O[fig‰h) J, /-.-+ Qncfct[]c‰h ^_ mcfi ^_ g[‡t jf[hn[ _hn_l[ _h oh mcmn_g[ ^_ ]l‡[+

Ocnci [la_hnchi ^_ Lli^o]]c‰h =hcg[f+ @cmjihc\f_ _h7

qqq+jli^o]]cih*[hcg[E+]ig+[l

..0+ Obcg[^[) I+ /--0+ Jonlc]c‰h =hcg[f+ A^ Plcff[m+ @B) I†rc]i+ jj 2*042+

..1+ Ogcnb) @+ .640+ ?b_g_mnls [h^ >ci]b_gcmnls i`D_l\[a_+ =][^_gc] Ll_mm+ .-3*

.22+

..2+ Oini) L+) A+ F[bh+ s =ll_^ih^i) O+ /--/+ Li\f[]c‰h s `_lncfct[]c‰h hcnlia_h[^[ _h

oh b‡\lc^i ^_ g[‡t j[l[ _hmcf[d_ _h _f p[ff_ ]_hnl[f l_a[^i+ =alc]+ P†]+ ?bcf_+3/7/22

/32+/--+

..3+ Oj[^inni) =+ F+)Ocfp_cl[) =+ ?+) Bolf[h)N, H,*@_>_hc)I,* ?imn[) ],* Joh_m)E, s

L[ll_) ?+ .666+ Ap[fo[]c‰h ^_f _hmcf[d_ ^_ p[lc_^[^_m ^_ g[‡t ^_ al[hi s ^_ g[‡t

`ill[d_li _h f[ [fcg_hn[]c‰h ^_ \ipchim J_fil_ s ?[h]bcg s mo ]igjiln[gc_hni _h

]ill[f_m ^_ _hail^_ &`__^finm'+ Qmi ^_f _hmcf[d_ _h _f nl‰jc]i jlcpcf_ac[h^i ij]cih_m

j[l[ j_ko_ˆim ][gj_mchim ][ln_f n†]hc]i 4+/7./.*.//+

..4+ On[jf_m) ?+N, /--0+ ?ig mcf[a_ `il ^[cls ]iqm+ @O /.+Bfilc^[ ?iij_l[ncp_

Arn_hmcih O_lpc]_) Ehmncnon_ i`Bii^ [h^ =alc]ofnol[f O]c_h]_m) Qhcp_lmcns i`Bfilc^[+

4j+

..5+ Pi\c[) ?+) Qlc\_) H+) Rcff[fi\im) >+) Oini+ s B_llcm) .+ /--0+ =cmf[gc_hni) m_f_]]c‰h

s ][l[]n_lct[]c‰h ^_ \[]n_lc[m …]c^i f…]nc][m _h _hmcf[d_m ^_ mis[+ =alihig‡[

?imn[llc]_hm_ /4&/'7/.*/4+
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c/-+ Pbig[m) L+ ?8 G_ffs) J+ ?+s ?b[g\_lc[ch) @+ ?+ x6O-+ Oc‡[a_+ Lli]__^cham in%nb_

Jonlcncic Oi]c_ns+ 06 j /24+

v/ + Ql^[h_n[) F+ v! >ila_m) F+ /-. H ?[l[]n_l‡mnc][m ila[hif†jnc][m+ `_lg_hn[ncp[mr

hollc]cih[f_m ^_ mcf[d_m gcrnim ^_;GMMJRGSTL2OO'8JDQJFTL'Ehmlchoi J[]cih[f ^_

25*30+

.//+ Qllolc[) F+) I[cc7ch_t%PH r Obcg[^[ =+ .65/+ Xe[fil honlcncpi ^_f l[mnlidi r _hmcf[d_

^_ g[‡t ]ih r mch g[til][+ nl[n[^im ]ih J[Kf*H j[l[ \ill_aim _h ]l_]cgc_hni+ P†]hc][

L_]o[lc[ PEI†rc]i+ J +1 4+j+4*.3+

./0+ Qlhh‡[) F+)I[ll‡h_t) H+ r Obcg[^[) =+ .65/+ R[fil honlcncpi ^_f l[mnlidir _hm‡f[d_

^_ g[‡t ]ih s mch g[til][) nl[n[^im ]ih J[KD) j[l[ \ill_aim _h ]l_]cgc_hni+ P†]hc][

L_]o[lc[ _h I†rc]i+ h 844 &j+4* v3+

./1+ R[ff_di) .X..+ .662+ A`_]ni ^_f jl_ g[l]bcn[^i r f[ [^c]c‰h ^_ g_f[t[ mi\h ++f[ ][fc^[^
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ANEXO 

Tabla 15. Evaluación sensorial del ensilado de Carhuacahua (1) realizado por 29 alumnos. 

 

 

 

1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
Prome

dio
Amarillo verdoso a 
verde amarronado 
(bien fermentado) 15-25

Verde oliva parduzco 
a verde azulado 
(fermentación butírica)  5-10
Verde obscuro a 
negro (silo pútrido) 0 19 17 17 22 21 20 20 19 18 19 19 19 20 22 18 14 20 20 19 21 15 17 22 18 18 19 18 15 18
Marrón obscuro 
(sobrecalentado) 0
Manchas blancas en 
silo marron o negro 
(enmohecido) 0
Estado vegetativo  0-5
Grano 1/2 línea de 
leche  5-10 5 4 4 5 5 5 5 4 5 5 6 6 5 5 5 5 5 5 6 5 5 5 5 4 7 5 4 5 5
Grano 3/4 línea de 
leche 30-40
Grano duro  10-25
Limpio  5-10
0.1 a 5 % de tierra  0-5 6 7 7 6 7 5 5 8 7 7 7 7 7 7 7 7 7 7 7 6 7 7 6 6 6 4 8 6 6

Más del 5 % de tierra 0
Agradable y puede 
ser levemente 
avinagrado 15-25
Desagradable, rancio 
y pegajoso  5-10
Muy agresivo, a 
podrido, puede oler a 
amoníaco 0 16 18 18 18 22 23 23 21 23 21 18 18 23 22 18 22 20 20 20 23 19 20 22 18 15 20 22 20 23

Agradable y dulzón, 
acaramelado o 
atabacado 0
Mohoso 0

TOTAL 51

19

5

7

20

COLOR 
(25)

SE
NS

OR
IA

L 
10

0 
%

ENSILAJE "1"

MADUREZ 
(40)

OLOR (25)

MATERIAL 
EXTRAÑO 

(10)



87 
 

Tabla 16. Ficha de evaluación del ensilaje de Carhuacahua (1). 

 

MUESTRA Nº

3.66
34.30 PARAMETRO PUNTAJE PUNTOS

44.33 FDN 0-45 45.00    > 60 = 0  60 - 45 = 1 a 45   < 45 = 4547.01

28.68 FDA 0-45 33.96    > 40 = 0  40 - 25 = 1 a 45   < 25 = 4533.96

3.17 PB 0-10 0.00    < 6 = 0  6 - 11 = 1 a 10 > 11 = 10-5.66

5.42 TOTAL 78.96

78.96 % Ceniza > 15 %
66.56 % MS > 40 %
2.71 % MS < 25 %

pH > 5
15-25
 5-10 P ARTI C I P ACI ÓN PUNTOS

0 19
0
0

Estado vegetativo  0-5
Grano 1/2 línea de leche  5-10 5
Grano 3/4 línea de leche 30-40
Grano duro  10-25
Limpio  5-10

 0-5 7
0

15-25
 5-10

0 20
0
0

TOTAL 51

SILO DE MAÍZ 1

LA
B

O
R

A
T

O
R

IO
  

10
0 

%
Acidez (pH)

Materia Seca (%) CRITERIO

Fibra Detergente Neutro

Fibra Detergente Acido

Proteina Bruta (%)

Ceniza (%)

PUNTAJE 

Descarte
DIG Estim

CONS Estim

S
E

N
S

O
R

IA
L 

10
0 

%

COLOR (25) Verde obscuro a negro (silo pútrido)

PUNTAJE DE 

LABORATORIO

PUNTAJE 
TOTAL

Amarillo verdoso a verde amarronado (bien fermentado)

65% 51.32

Marrón obscuro (sobrecalentado)

MADUREZ 
(40)

PUNTAJE DE 

PARAMETROS 
SENSORIALES 

35% 17.85MATERIAL 
EXTRAÑO 

(10)
0.1 a 5 % de tierra

Verde oliva parduzco a verde azulado (fermentación butírica)

Manchas blancas en silo marron o negro (enmohecido)

OLOR (25)

Agradable y puede ser levemente avinagrado
69.17Desagradable, rancio y pegajoso

Muy agresivo, a podrido, puede oler a amoníaco
Agradable y dulzón, acaramelado o atabacado
Mohoso

Más del 5 % de tierra
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Tabla 17. Evaluación sensorial del ensilado de Kerapata realizado por 23 alumnos. 

 

1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23
Prome

dio
Amarillo verdoso a 
verde amarronado 
(bien fermentado) 15-25
Verde oliva parduzco 
a verde azulado 
(fermentación 
butírica)  5-10
Verde obscuro a 
negro (silo pútrido) 0 12 17 15 15 20 20 20 17 15 20 209 20 18 20 5 23 18 8 6 15 10 17
Marrón obscuro 
(sobrecalentado) 0
Manchas blancas en 
silo marron o negro 
(enmohecido) 0
Estado vegetativo  0-5
Grano 1/2 línea de 
leche  5-10 0 0 0 0 0 0 0 010 0 0 0 0 0 0 6 0 0 20 0 0 0 0
Grano 3/4 línea de 
leche 30-40
Grano duro  10-25
Limpio  5-10
0.1 a 5 % de tierra  0-5 9 6 5 5 8 9 8 9 5 8 8 8 8 4 8 4 8 8 4 2 8 9 6
Más del 5 % de 
tierra 0
Agradable y puede 
ser levemente 
avinagrado 15-25
Desagradable, 
rancio y pegajoso  5-10
Muy agresivo, a 
podrido, puede oler a 
amoníaco 0 8 10 15 15 20 15 15 18 15 20 207 20 8 20 15 15 15 15 15 10 15 10
Agradable y dulzón, 
acaramelado o 
atabacado 0
Mohoso 0

TOTAL 40

2

16

7

15

ENSILAJE "2"

SE
NS

O
RI

AL
 1

00
 %

COLOR 
(25)

MADURE
Z (40)

MATERIA
L 

EXTRAÑ
O (10)

OLOR 
(25)
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Tabla 18. Ficha de evaluación del ensilaje de Kerapata. 

 

 

MUESTRA Nº

3.64
30.50 PARAMETRO PUNTAJE PUNTOS

46.06 FDN 0-45 41.82    > 60 = 0  60 - 45 = 1 a 45   < 45 = 4541.82

31.52 FDA 0-45 25.44    > 40 = 0  40 - 25 = 1 a 45   < 25 = 4525.44

5.68 PB 0-10 0.00    < 6 = 0  6 - 11 = 1 a 10 > 11 = 10-0.64

5.96 TOTAL 67.26

67.26 % Ceniza > 15 %
64.35 % MS > 40 %
2.61 % MS < 25 %

pH > 5
15-25
 5-10 P ARTI C I P ACI ÓN PUNTOS

0 16
0
0

Estado vegetativo  0-5
Grano 1/2 línea de leche  5-10 2
Grano 3/4 línea de leche 30-40
Grano duro  10-25
Limpio  5-10

 0-5 7
0

15-25
 5-10

0 15
0
0

TOTAL 40

Más del 5 % de tierra

OLOR (25)

Agradable y puede ser levemente avinagrado PUNTAJE 
TOTAL

57.72Desagradable, rancio y pegajoso
Muy agresivo, a podrido, puede oler a amoníaco
Agradable y dulzón, acaramelado o atabacado
Mohoso

65% 43.72

Marrón obscuro (sobrecalentado)
Manchas blancas en silo marron o negro (enmohecido)

MADUREZ 
(40)

PUNTAJE DE 

PARAMETROS 
SENSORIALES 

35% 14.00MATERIAL 
EXTRAÑO 

(10)
0.1 a 5 % de tierra

PUNTAJE 

Descarte
DIG Estim

CONS Estim

S
E

N
S

O
R

IA
L 

10
0 

%

COLOR (25)

Amarillo verdoso a verde amarronado (bien fermentado)
Verde oliva parduzco a verde azulado (fermentación butírica)
Verde obscuro a negro (silo pútrido)

PUNTAJE DE 

LABORATORIO

SILO DE MAÍZ 2

LA
B

O
R

A
T

O
R

IO
  

10
0 

%
Acidez (pH)

Materia Seca (%) CRITERIO

Fibra Detergente Neutro

Fibra Detergente Acido

Proteina Bruta (%)

Ceniza (%)
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Tabla 19. Evaluación sensorial del ensilado de Soccoshuaycco realizado por 25 alumnos. 

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Prome
dio

Amarillo verdoso a 
verde amarronado 
(bien fermentado) 15-25

Verde oliva parduzco 
a verde azulado 
(fermentación butírica)  5-10
Verde obscuro a 
negro (silo pútrido) 0 15 15 15 15 15 17 15 10 15 15 15 15 10 15 15 15 15 15 15 17 15 15 15 15 15
Marrón obscuro 
(sobrecalentado) 0
Manchas blancas en 
silo marron o negro 
(enmohecido) 0

Estado vegetativo  0-5
Grano 1/2 línea de 
leche  5-10 10 15 15 7 25 15 15 23 15 15 15 20 21 25 20 20 10 15 8 20 10 15 20 15 10
Grano 3/4 línea de 
leche 30-40

Grano duro  10-25

Limpio  5-10

0.1 a 5 % de tierra  0-5 7 8 8 8 10 8 10 10 7 5 10 10 9 10 10 10 6 10 2 10 5 10 9 10 10

Más del 5 % de tierra 0

Agradable y puede ser 
levemente avinagrado 15-25
Desagradable, rancio 
y pegajoso  5-10

Muy agresivo, a 
podrido, puede oler a 
amoníaco 0 15 20 20 20 15 20 11 23 15 15 10 15 20 13 25 20 10 20 12 15 24 20 17 20 20

Agradable y dulzón, 
acaramelado o 
atabacado 0

Mohoso 0

TOTAL 56

ENSILAJE "3"

SE
NS

O
RI

AL
 1

00
 % MADUREZ 

(40)
16

COLOR (25)

MATERIAL 
EXTRAÑO 

(10)

15

8

OLOR (25) 17
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Tabla 20. Ficha de evaluación del ensilaje de Soccoshuaycco realizado por 25 alumnos. 

 

MUESTRA Nº

3.66
35.10 PARAMETRO PUNTAJE PUNTOS

52.65 FDN 0-45 22.05    > 60 = 0  60 - 45 = 1 a 45   < 45 = 4522.05

34.54 FDA 0-45 16.38    > 40 = 0  40 - 25 = 1 a 45   < 25 = 4516.38

5.95 PB 0-10 0.00    < 6 = 0  6 - 11 = 1 a 10 > 11 = 10-0.10

6.30 TOTAL 38.43

38.43 % Ceniza > 15 %
61.99 % MS > 40 %
2.28 % MS < 25 %

pH > 5
15-25
 5-10 P ARTI C I P ACI ÓN PUNTOS

0 15
0
0

Estado vegetativo  0-5
Grano 1/2 línea de leche  5-10 16
Grano 3/4 línea de leche 30-40
Grano duro  10-25
Limpio  5-10

 0-5 8
0

15-25
 5-10

0 17
0
0

TOTAL 56

SILO DE MAÍZ 3

LA
B

O
R

A
T

O
R

IO
  

10
0 

%
Acidez (pH)

Materia Seca (%) CRITERIO

Fibra Detergente Neutro

Fibra Detergente Acido

Proteina Bruta (%)

Ceniza (%)

PUNTAJE 

Descarte
DIG Estim

CONS Estim

S
E

N
S

O
R

IA
L 

10
0 

%

COLOR (25)

Amarillo verdoso a verde amarronado (bien fermentado)
Verde oliva parduzco a verde azulado (fermentación butírica)
Verde obscuro a negro (silo pútrido)

PUNTAJE DE 

LABORATORIO
65% 24.98

Marrón obscuro (sobrecalentado)
Manchas blancas en silo marron o negro (enmohecido)

MADUREZ 
(40)

PUNTAJE DE 

PARAMETROS 
SENSORIALES 

35% 19.60MATERIAL 
EXTRAÑO 

(10)
0.1 a 5 % de tierra
Más del 5 % de tierra

OLOR (25)

Agradable y puede ser levemente avinagrado PUNTAJE 
TOTAL

44.58Desagradable, rancio y pegajoso
Muy agresivo, a podrido, puede oler a amoníaco
Agradable y dulzón, acaramelado o atabacado
Mohoso
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Tabla 21. Evaluación sensorial del ensilado de Carhuacahua (2) realizado por 25 alumnos.

 

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Prome
dio

Amarillo verdoso a 
verde amarronado 
(bien fermentado) 15-25
Verde oliva parduzco 
a verde azulado 
(fermentación 
butírica)  5-10

Verde obscuro a 
negro (silo pútrido) 0 20 15 16 20 20 20 17 20 15 20 18 15 15 20 20 16 20 18 20 18 20 19 20 20 20

Marrón obscuro 
(sobrecalentado) 0
Manchas blancas en 
silo marron o negro 
(enmohecido) 0

Estado vegetativo  0-5

Grano 1/2 línea de 
leche  5-10 16 20 15 20 15 15 15 20 15 10 15 12 20 20 10 14 30 10 14 18 15 15 20 18 30

Grano 3/4 línea de 
leche 30-40

Grano duro  10-25

Limpio  5-10

0.1 a 5 % de tierra  0-5 8 7 10 9 8 8 8 10 8 10 9 9 10 10 10 10 10 9 9 8 8 10 10 8 10
Más del 5 % de 
tierra 0

Agradable y puede 
ser levemente 
avinagrado 15-25
Desagradable, rancio 
y pegajoso  5-10
Muy agresivo, a 
podrido, puede oler a 
amoníaco 0 20 20 25 22 20 20 16 25 20 20 20 20 20 20 20 14 23 22 20 20 20 23 20 18 15

Agradable y dulzón, 
acaramelado o 
atabacado 0

Mohoso 0

TOTAL 64

18

ENSILAJE "4"

SE
NS

O
RI

AL
 1

00
 %

COLOR (25)

MADUREZ 
(40)

MATERIAL 
EXTRAÑO 

(10)

OLOR (25)

17

9

20
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Tabla 22. Ficha de evaluación del ensilaje de Carhuacahua (2). 

 

MUESTRA Nº

3.63
37.10 PARAMETRO PUNTAJE PUNTOS

52.89 FDN 0-45 21.33    > 60 = 0  60 - 45 = 1 a 45   < 45 = 4521.33

34.90 FDA 0-45 15.30    > 40 = 0  40 - 25 = 1 a 45   < 25 = 4515.30

9.69 PB 0-10 7.38    < 6 = 0  6 - 11 = 1 a 10 > 11 = 107.38

9.77 TOTAL 44.01

44.01 % Ceniza > 15 %
61.71 % MS > 40 %
2.27 % MS < 25 %

pH > 5
15-25
 5-10 P ARTI C I P ACI ÓN PUNTOS

0 18
0
0

Estado vegetativo  0-5
Grano 1/2 línea de leche  5-10 17
Grano 3/4 línea de leche 30-40
Grano duro  10-25
Limpio  5-10

 0-5 9
0

15-25
 5-10

0 20
0
0

TOTAL 64

Más del 5 % de tierra

OLOR (25)

Agradable y puede ser levemente avinagrado PUNTAJE 
TOTAL

51.01Desagradable, rancio y pegajoso
Muy agresivo, a podrido, puede oler a amoníaco
Agradable y dulzón, acaramelado o atabacado
Mohoso

65% 28.61

Marrón obscuro (sobrecalentado)
Manchas blancas en silo marron o negro (enmohecido)

MADUREZ 
(40)

PUNTAJE DE 

PARAMETROS 
SENSORIALES 

35% 22.40MATERIAL 
EXTRAÑO 

(10)
0.1 a 5 % de tierra

PUNTAJE 

Descarte
DIG Estim

CONS Estim

S
E

N
S

O
R

IA
L 

10
0 

%

COLOR (25)

Amarillo verdoso a verde amarronado (bien fermentado)
Verde oliva parduzco a verde azulado (fermentación butírica)
Verde obscuro a negro (silo pútrido)

PUNTAJE DE 

LABORATORIO

SILO DE MAÍZ 4

LA
B

O
R

A
T

O
R

IO
  

10
0 

%
Acidez (pH)

Materia Seca (%) CRITERIO

Fibra Detergente Neutro

Fibra Detergente Acido

Proteina Bruta (%)

Ceniza (%)
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Fotografía 1.Docentes y alumnos participando de la feria por el aniversario de la 

Facultad de Medicina Veterinaria y Zootecnia con exposición de ensilados de maíz 

forrajero y amiláceo de la zona. 

 

Fotografía 2. Exposición del docente del curso de producción de bovinos para la 

evaluación de la calidad nutricional a través de la ficha. 
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Fotografía 3. Estudiantes ejecutando la ficha de evaluación sensorial.

 

Fotografía 4.Toma de muestras de ensilajes para envío a laboratorio. 

 

 

 

 

 



96 
 

Fotografía 5. Ensilado de la zona de Carhuacahua. 

 

Fotografía 6. Ensilaje de la zona de Kerapata 
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Fotografía 7. Ensilaje de la zona de Soccoshuaycco.

 

Fotografía 8. Ensilaje de la zona de Soccoshuaycco. 

 

 


