
.

/

.

/

0

3

2

5

4

)(

))

)*

,.

,/

,0

,1

,2

,3

,4

-+
*)

--
-.

-/

-0

-1

-2

-3

K><>BO>=
M@>@DQ@?

J[_Z H[ojed ;^WcX[hi E9J - , ,442
KGFGKCQ' ;@9E:=JK' K9;@K= &== ' e edd_
_ Y I ? M @ N J I <KF JAAc>@JAOC@M@D?NJGD>DOJM
,-0+ =o[ Kjh[[j' FO FWj_l[ 9c[h_YWdJ_]̂ ji>kdZ Ỳ cc̀ ê j'dk
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LG 9HHJGN= L@= >GJL H=;C(EGFL9F9 ;GEH9;L

L^[ 9ii_d_Xe_d[ WdZ K_ekn Lh_X[i e \ j^[ >ehj H[Ya J[i[hlWj_ed $Lh_X[i%`e_d _d j^[ KjWj[{i Eej_ed

je <_ic_ii GX`[Yj_edi WdZ je 9ffhel[ j^[ >ehj H[Ya(EedjWdW ;ecfWYj \eh j^[ \ebbem_d] h[Wiedi)

L^[ Lh_X[i ][d[hWbbo W]h[[ m_j^ j^[ Wh]kc[dji fh[i[dj[Z Xo j^[ KjWj[ YedY[hd_d] j^[ Z_ic_iiWb

e \ j^[ eX`[Yj_edi $KjWj[ E[c) ff) .(1%) L^[ Lh_X[i Wbie ikffehj WffhelWb e \ j^[ ;ecfWYj)( L^[

;ecfWYj i \kdZWc[djWb \W_hd[ii' h[WiedWXb[d[ii WdZ Yed\ehc_jo je Wffb_YWXb[ bWm _i Z[cedijhWj[Z Xo j^[

\WYji j^Wj $,% j^[ Md_j[Z KjWj[i' Lh_X[i WdZ KjWj[ [d]W][Z _d d[Whbo \_l[ o[Whi e \ _dj[di[' WZl[hiWh_Wb

d[]ej_Wj_edi b[WZ_d] je j^[ ;ecfWYj' WdZ $-% Wj j^[ [dZ e \ j^[i[ d[]ej_Wj_edi _d 9fh_b ,430' j^[ \_dWb

;ecfWYj mWi hWj_\_[Z Xo Xej^ j^[ EedjWdW D[]_ibWjkh[ WdZ >ehj H[Ya Lh_XWb =n[Ykj_l[ :eWhZ' WdZ

e L^[ Lh_X[i Ze dej' Xo `e_d_d] _d j^[ KjWj[{i Eej_ed' ikXiYh_X[ je [l[ho mehZ _d
j^[ KjWj[ i E[cehWdZkc) >eh [nWcfb[' j^[ Lh_X[i Ze dej W]h[[ j^Wj j^[_h gkWdj_\_[Z mWj[h h_]^j
_i _d Wdo mWo xYedZ_j_edWby $KjWj[ E[c) j+ ,+%)
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A ^[h[Xo Y[hj_\o j^Wj A YWki[Z je X[ cW_b[Z W jhk[ WdZ WYYkhWj[ Yefo e \ j^[ \eh[]e_d]

Be_dZ[h e \ 9ii_d_Xe_d[ WdZ K_ekn Lh_X[i )e\ j^[ >ehj H[Ya J[i[hlWj_ed je KjWj[{i Eej_ed je <_ic_ii

GX`[Yj_edi WdZ je 9ffhel[ >ehj H[Ya(EedjWdW ;ecfWYj' feijW][ fh[fW_Z' Xo M)K) cW_b' je j^[ \ebbem_d]5

Ehi) ?bWZoi ;edd_[ >bo]j
,1-1 ;Wf_jWb 9l[dk[
EWZ_ied' OA 0.2+0

& s k_ _ B Eh) Kj[jied{i W\\_ZWl_j h[\[h[dY[i W i[h_[i e \ -2 cWfi ^[ Z[l[bef[Z i^em_d] j^[
bc]WXb[ bWdZi ed j^[ J[i[hlWj_ed Xo YbWii_\_YWj_ed) Eh) :hemd{i W\\_ZWl_j \eh j^[ KjWj[ b_a[m_i[
h[\[h[dY[i j^[i[ cWfi) L^[ Lh_X[i ^Wl[ eXjW_d[Z j^[i[ eh_]_dWb cWfi \hec Eh) Kj[jied{i e\\_Y[
WdZ m_bb fh[i[dj j^[c je j^[ ;ekhj Wj j^[ ^[Wh_d] ed j^[ Eej_ed ie j^Wj j^[o cWo X[ fWhj e \ j^[
;ekhj i f[hcWd[dj h[YehZ)
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>[f_\ Nbc_f^m) \_cha ^ofs mqilh) ^_jim_m [h^ mn[n_m7

.+ D [g nb_ >b[clg[h i` nb_ Ailn K_]e Olc\[f @r_]oncp_

=i[l^+ D b[p_ \__h >b[clg[h mch]_ Iip_g\_l .66.+ Alig Iip_g\_l

.642 ohncf .66.) qb_h D q[m _f_]n_^ >b[clg[h) D m_lp_^ [m [ g_g\_l

i` nb_ Olc\[f @r_]oncp_ =i[l^) qbc]b cm nb_ f_acmf[ncp_ aip_lhcha

\i^s i` nb_ <mmchc\ich_ [h^ Ncior Olc\_m i` nb_ Ailn K_]e

M_m_lp[ncih+

/ + Rb_h nb_ Olc\_m ^_]c^_^ ni$ h_ainc[n_ qcnb nb_ Nn[n_ i`

Hihn[h[ ]ih]_lhcha jimmc\f_ m_nnf_g_hn i` iol q[n_l lcabnm

fcnca[ncih) D q[m [jjichn_^ ni nb_ nlc\[f h_ainc[ncha n_[g+ D

[nn_h^_^ gimn i` nb_ h_ainc[ncha m_mmcihm qcnb nb_ Nn[n_$m M_m_lp_^

R[n_l Mcabnm >igj[]n >iggcmmcih \_nq__h .65- [lc^ .652 qb_h [

]igj[]n q[m [al__^ ojih+ D \_][g_ nb_ Olc\_$m jlch]cj[f

l_jl_m_hn[ncp_ ch nb_ h_ainc[ncihm ch .651 [h^ .652 [h^ j_lmih[ffs

[nn_h^_^ [ff h_ainc[ncha m_mmcihm ch nbim_ s_[lm+ Rb_h nb_ ]igj[]n

q[m jl_m_hn_^ ni nb_ Nn[n_ f_acmf[nol_ ch <jlcf) .652) D jl_m_hn_^

nb_ Olc\_m$ n_mncgihs ch mojjiln i` cnm l[nc`c][ncih+

0+ D b[p_ l_pc_q_^ [h^ [g `[gcfc[l qcnb nb_ [nn[]b_^

 Ach[f M_jiln i` Olc\[f I_ainc[ncha O_[g ni Ailn K_]e Olc\[f

@r_]oncp_ =i[l^ ih Ailn K_]e*Hihn[h[ R[n_l >igj[]n) ^[n_^ <jlcf



.6) .652+ Obcm l_jiln q[m mo\gcnn_^ ni nb_ Ailn K_]e Olc\[f

@r_]oncp_ =i[l^ \_`il_ cn [jjlip_^ nb_ ]igj[]n) [h^ []]ol[n_fs

mogg[lct_m nb_ ]igj[]n [h^ nb_ h_ainc[ncha jli]_mm \s qbc]b cn q[m

]ih]fo^_^+

No\m]lc\_^ [h^ mqilh ni nbcm YYZZZZ ^[s i` Eoh_) .663+

>[f_\ Nbc_f^m

Iin[ls Ko\fc]

Hs >iggccmmcih _rjcl_m7
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Dhnli^o]ncih

q ) + Dh nb_ mjlcha i` .646) [ff nlc\_m ch nb_ Nn[n_ i`
Hihn[h[ \_][g_ _g\licf_^ ch q[n_l lcabnm fcnca[ncih qcnb nb_
f[q Ob; jlcp[n_ q[n_l om_lm ]f[cgcha lcabnm oh^_l mn[n_
E ' * + , .. 5 ][g_ [\ion \_][om_ nb_ Hihn[h[ f_acmf[nol_ q[m
]ihmc^_lcha) [h^ ofncg[n_fs j[mm_^) f_acmf[ncih ch .646 ni
nb_Ynn RY _l lcabnm qcnbch nb_ Nn[n_ ni [^do^c][ncih ch
l_m_lp_^ lcabnm+NYN g  ObY mn[n_ f_acmf[ncih ch]fo^_^ Dh^c[h

) + + Nbilnfs \_`il_ nb_ f_acmf[ncih j[mm_^) nb_
[h^ NcJPS Olc\_m i` nb_ Ailn K_]e M_m_lp[ncih)

mojjiln_^ \s g[hs inb_l Hihn[h[ nlc\_m) j_lmo[^_^ nb_ Phcn_^
Nn[n_m ?_j[lng_hnm i` Eomnc]_ [h^ nb_ Dhn_lcil ni `cf_ m_p_l[f
][m_m gZ `_^_l[f ]ioln ni [^do^c][n_ [ff q[n_l lcabnm ih
<`n_lgnbj"`y;n[;[ Tb}l`+Dh^f[h l_m_lp_^ q[n_l lcabnm _rcmn+

b \_as f[nlih j[mm_^) nb_ Nn[n_ [fmi mioabn ni
fnc[n_ q[n_l [^do^c][ncihm g cnm ]ioln msmn_g+ Ail nb_ h_rn

`iol s_[lm nb_ Phcn_^ Nn[n_m) nb_ Nn[n_ [h^ nb_ Olc\_m
fcnca[n_^ nb_ cmmo_ i` qb_nb_l nb_ ][m_m mbiof^ jli]__^ ch
`_^_l[f il mn[n_ ]ioln+ Ob_ <mmchc\ich_ [h^ Ncior Olc\_m q_l_
p_ls []ncp_ ch nbcm fcnca[ncih l_mcmncha mn[n_ ]ioln
dolcm^c]ncih [ff nb_ q[s ni nb_ Nojl_g_ >ioln+ Ciq_p_l) ch
Eofs .650) nb_ Phcn_^ Nn[n_m Nojl_g_ >ioln b_f^ nb[n nb_

]ioln ][m_m mbiof^ \_ mn[s_^ il ^cmgcmm_^ [h^ nb_ mn[n_
]ioln jli]__^cham mbiof^ ai `ilq[l^+

Ob}+Hihn[Y[ f_acmf[ncih jlipc^_^ nb[n nb_ mn[n_
]ioln jli]__^cham mbiof^ \_ mn[s_^ ih [hs mnl_[g msmn_g qb_l_
(+ c[h nlc\_ nb[n ]f[cg_^ l_m_lp_^ lcabnm b[^ _hn_l_^ chni

h_;inc[ncihm qcnb nb_ Nn[n_+ < >iggcmmcih q[m
nlc\_m.0 Nn[n_ `il nb_ joljim_ i` h_ainc[ncha qcnb

á Dh .65-) nb_ <mmchc\ich_ [h^ Ncior Olc\_m i` nb_ Ailn
K_]e M_m_lp[ncih m_lp_^ hinc]_ ih nbcm >iggcmmcih nb[n nb_
[Xb b RY N Q. a n- h_Py\c[n_+ Ob_ Olc\[f @r_]oncp_ =i[l^
q[m me_jnc][f [m ni qb_nb_l nb_m_ h_ainc[ncihm qiof^ \_

bi" M_fc_p_^ nb[n _``ilnm mbiof^ \_ g[^_ ni m__ c`
_ainc[ncihm ]iof^ \_ mo]]_mm`of \_`il_ ]ihnchocha fcnca[ncih+

p) <`n_l f̀il_ nb[h `iol s_[lm i` h_ainc[ncihm) [ `ch[f
>igj[]n b[m hiq \__h ]ih]fo^_^+ Obcm >igj[]n b[m l_]_hnfs \__h
mo\gcnn_^ `il l[nc`c][ncih ni nb_ f_acmf[nol_ i` nb_ Nn[n_ i`
n b i`H" bc nb_ nlc\[f h_ainc[ncha n_[g mo\gcnm
nb_ >igj[]n ni nb_ Olc\[f @r_]oncp_ =i[l^+ Ob_ nlc\[f
h_ainc[ncha n_[g l_]igg_h^m l[nc`c][ncih+



*

Olc\[f @r_]oncp_ N [ N N i g j N n _ f N [ h ^ Y N ;_N>lc\_ ni nb_
>igj[]n [h^ ih nb_ h_ainc[ncih F ; ^_n[cf ih nb_ jlijim_^
Olc\_m nb[n jli^o]_^ `] Y _ EV i1('nb_ Nn[n_ [h^ nb_ ;
bcmnils i` nb_ h_ainc[ncihm [ h ^ Y _ Rf.. Y 5n l_pc_q nb_
]igjih_hnm i` nb_ >igj[]n \s Njcn mo~:hh/_ nb_ _mm_hnc[f



> & =>FGCEL C; G=: B:<CG>6G>CBF

Ob_ `clmn h_ainc[ncha m_mmcih q[m b_f^ ih ?_]_g\_l
./) .65-) ch =cffcham+ Ob_ nlc\[f h_ainc[ncha n_[g Ç >b[clg[h
Iilg[h Ciffiq [h^ =i[l^ g_g\_lm R[fn_l >f[le [h^ >[f_\ Nbc_f^m
Ç [nn_h^_^+ M_c^ >b[g\_lm) ih_ i` iol nlc\[f [nnilh_sm)
[nn_h^_^ nbcm [h^ _p_ls inb_l g__ncha ch nb_ h_ainc[ncihm+

<n nbcm ncg_ %ohncf bcm l_mcah[ncih [n nb_ _h^ i` nb_
.65/ ][f_h^[l s_[l& nb_ >b[clg[h i` nb_ Nn[n_ >iggcmmcih q[m
C_hls Gi\f_+ Dh [^^cncih ni >b[clg[h Gi\f_) p[lciom mn[`` [h^
g_g\_lm i` nb_ Nn[n_ >igj[]n >iggcmmcih [nn_h^_^ nb_ ?_]_g\_l
./) .65- g__ncha+ M_jl_m_hn[ncp_m i` nb_ Phcn_^ Nn[n_m [fmi
[nn_h^_^ nb[n g__ncha+ Ob_m_ `_^_l[f l_jl_m_hn[ncp_m ]b[ha_^
`lig g__ncha ni g__ncha ip_l nb_ `iol [h^ ih_*b[f` s_[l j_lci^+
Ob_l_ q[m) biq_p_l) [fq[sm [n f_[mn ih_ l_jl_m_hn[ncp_ `lig nb_
?_j[lng_hn i` nb_ Dhn_lcil [n _p_ls g__ncha+

< nl[hm]lcjn q[m e_jn i` nb_ ?_]_g\_l ./) .65-
g__ncha [h^ i` [ m_]ih^ h_ainc[ncha m_mmcih) b_f^ ch Kijf[l ih
nb_ Ailn K_]e M_m_lp[ncih ih N_jn_g\_l /1) .65.+ =s nb_ ncg_
i` nbcm Kijf[l g__ncha) [n nb_ l_ko_mn i` nb_ Olc\[f @r_]oncp_
=i[l^ nb_ Phcn_^ Nn[n_m b[^ bcl_^ [h _rj_ln _hach__lcha `clg
`il nb_ Olc\_m) Nn_nmih @hach__lm i` N[h Al[h]cm]i) >[fc`ilhc[+

<n nb_ Kijf[l g__ncha) nb_ j[lnc_m [al__^ nb[n [
m]b_^of_ mbiof^ \_ _mn[\fcmb_^ `il n_]bhc][f mno^c_m+ Ob_m_
mno^c_m ]ih]_lh_^ f[h^ ]f[mmc`c][ncih) nb_ [p[cf[\f_ q[n_l
mojjfs ch _[]b q[n_lmb_^ [h^ _rcmncha q[n_l om_m+ Nch]_ nb_
_r]b[ha_ i` nbcm ch`ilg[ncih q[m f[la_fs n_]bhc][f) q_ [al__^
nb[n h_ainc[ncihm mbiof^ jli]__^ ch [ m_lc_m i` n_]bhc][f
mo\]iggcnn__ g__ncham) qcnb f_a[f [h^ n_]bhc][f l_jl_m_hn[ncp_m
i` _[]b mc^_ jl_m_hn+ Hl+ >b[g\_lm [h^ l_jl_m_hn[ncp_m i`
Nn_nmih @hach__lm [fq[sm [nn_h^_^ nb_m_ n_]bhc][f mo\]iggcnn__
g__ncham) [m ^c^ [n f_[mn ih_ g_g\_l i` nb_ nlc\[f h_ainc[ncha
n_[g [h^ ih_ l_jl_m_hn[ncp_ i` nb_ N_]l_n[ls i` nb_ Dhn_lcil+
Ob_ j_lmihm ch [nn_h^[h]_ p[lc_^) [h^ hi qlcnn_h nl[hm]lcjnm
q_l_ e_jn i` [hs i` nb_m_ n_]bhc][f mo\]iggcnn__ g__ncham+

< n_]bhc][f mo\]iggcnn__ g__ncha q[m b_f^ ih E[ho[ls
//) .65/ ch Gim <ha_f_m) >[fc`ilhc[) qbc]b q_ l_`_l ni [m nb_
nbcl^ g__ncha ip_l[ff ch nb_ h_ainc[ncihm+ < `iolnb g__ncha
q[m b_f^ ih H[l]b .5) .65/) [ `c`nb g__ncha ih Eofs /-) .65/)
[h^ [ mcrnb g__ncha ih Iip_g\_l 6 [h^ .-) .65/) [ff ch
=cffcham+ =_nq__h nb_m_ g__ncham) iol f_a[f [h^ n_]bhc][f
[^pcmilm ]iggohc][n_^ `l_ko_hnfs \s n_f_jbih_ qcnb nb_cl
]iohn_lj[lnm ch nb_ Nn[n_+ Jh J]ni\_l .2) .65/) >b[clg[h Gi\f_
[h^ Hl+ >b[g\_lm \lc_`_^ bcab Dhn_lcil ?_j[lng_hn i``c]c[fm ch
R[mbchanih) ?+>+ ih nb_ jlial_mm nb[n b[^ \__h g[^_) [h^ [me_^
nb[n [ jifc]s*g[echa i``c]c[f i` nb_ ?_j[lng_hn [nn_h^ `onol_
g__ncham+ Hl+ ?[pc^ Gch^al_h i` nb_ Ph^_l N_]l_n[ls$m mn[``
q[m ^_mcah[n_^ \s nb_ ?_j[lng_hn [m cnm l_jl_m_hn[ncp_+



:
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Aiffiqcha nb_ Iip_g\_l .65/ g__ncha ch =cffcham) nb_
Olc\_m) nb_ Nn[n_) [h^ nb_ ?_j[lng_hn i` nb_ Dhn_lcil \_fc_p_^
nb[n [h [al__g_hn ch jlch]cjf_ q[m mo``c]c_hnfs ]fim_ nb[n
[nnilh_sm `il nb_ Olc\_m) Nn[n_ [h^ Phcn_^ Nn[n_m mbiof^ ^l[`n
[ jimmc\f_ >igj[]n+ <`n_l [ hog\_l i` h_ainc[ncha m_mmcihm
\_nq__h nb_ [nnilh_sm) [ >igj[]n q[m+ jl_m_hn_^ ni [ g__ncha ih
A_\lo[ls 6) .- [h^ ..) .650 ch ?_hp_l)+>ifil[^i %nb_ m_p_hnb
ip_l[ff g__ncha ch nb_ h_ainc[ncihm&+ Rbcf_ hi nl[hm]lcjn q[m
g[^_ i` nbcm g__ncha) cn q[m [nn_h^_^ \s nb_ _hncl_ nlc\[f
h_ainc[ncha n_[g) nlc\[f [nnilh_sm >b[g\_lm [h^ Rcffc[g K_lls
[h^ Hl+ Nn_nmih [h^ bcm ]iff_[ao_) ?l+ H_mabchh[+ Hl+ Gch^al_h
[h^ inb_l Dhn_lcil ?_j[lng_hn i``c]c[fm) ch]fo^cha Eim_jb
H_g\lgi) nb_ <mmcmn[hn Nifc]cnil `il Dh^c[h R[n_l) [nn_h^_^
[m ^c^ l_jl_m_hn[ncp_m i` nb_ Phcn_^ Nn[n_m <lgs >iljm i`
@hach__lm [h^ i` nb_ Phcn_^ Nn[n_m Acmb [h^ Rcf^fc`_ N_lpc]_+
=s nb_ ncg_ i` nbcm ?_hp_l g__ncha) Bil^ih H]Jg\_l b[^ \__h
m_f_]n_^ ni mo]]__^ C_hls Gi\f_ [m ]b[clg[h i` nb_ M_m_lp_^
R[n_l Mcabnm >igj[]n >iggcmmcih+ Hl+ H]Jg\_l b[^ hin \__h [
g_g\_l i` nb_ >iggcmmcih jl_pciomfs+ C_ [h^ m_p_l[f g_g\_lm i`
nb_ >iggcmmcih [nn_h^_^ nb_ ?_hp_l g__ncha+

Aiffiqcha nb_ ?_hp_l g__ncha) cn [jj_[l_^ nb[n
[al__g_hn b[^ \__h l_[]b_^ [h^ [ >igj[]n ]iof^ \_ `ch[fct_^ `il
jl_m_hn[ncih ni nb_ .650 Hihn[h[ G_acmf[nol_ [h^ nb_ Olc\[f
@r_]oncp_ =i[l^+ < ^l[`n >igj[]n q[m ]cl]of[n_^ ch f[n_
A_\lo[ls+ %Obcm .650 >igj[]n cm <jj_h^cr = ni nbcm M_jiln&+
Jhfs gchil ]b[ha_m l_g[ch_^ ni \_ g[^_+

Dh _[lfs H[l]b .650) biq_p_l) nb_ Nn[n_ >iggcmmcih
[\lojnfs [^pcm_^ nb_ nlc\[f h_ainc[ncha n_[g nb[n cn qiof^ hin
mo\gcn [ >igj[]n ni nb_ .650 f_acmf[ncp_ m_mmcih) [h^ f_`n nb_
\[la[chcha n[\f_ ni l_]ihmc^_l cnm jimcncihm+ Ob_ nlc\[f
h_ainc[ncha n_[g q[m mnohh_^ \s nb[n _p_hn+ R_ ch`ilg_^ nb_
Nn[n_ nb[n nb_ Olc\_m q_l_ jl_j[l_^ ni l_mog_ h_ainc[ncihm [n
[hs ncg_) \on ihfs ih nb_ \[mcm i` nb_ mo\mn[hncp_ [al__g_hnm
nb[n b[^*\__h ]ih]fo^_^ [h^ _g\i^c_^ ch nb_ ^l[`n .650
>igj[]n+

Dh E[ho[ls .651) nb_ Nn[n_ >iggcmmcih m_hn ni nb_
Olc\_m [h^ nb_ Phcn_^ Nn[n_m [ h_q ^l[`n >igj[]n qbc]b nb_
>iggcmmcih \_fc_p_^ ]iof^ \_ j[mm_^ nblioab nb_ +f_acmf[nol_
Ob_ nlc\[f h_ainc[ncha n_[g l_d_]n_^ nbcm ^l[`n >igj[]n ion'i`
DLJ; [N ]ihn[chch' mo\mn[hnc[f ^_pc[ncihm `lig nb_ n_lgm i` nb_
.650 >igj[]n [h^ l_`om_^ ni h_ainc[n_ ih nb_ \[mcm i` nb_ Nn[n_
jlijim[f+

ÉY>ijc_m i` f_nn_lm _r]b[ha_^ \_nq__h >b[clg[h Ciffiq [h^
>igj[]n >iggcmmcih >b[clg[h H]Jg\_l ]ih]_lhcha nb_ Nn[n_.m
l_`om[f ni ]ihncho_ h_ainc[ncihm [l_ ]ihn[ch_^ [m <jj_h^cr @+



-

Pfncg[n_fs) nb_ Nn[n_ [h^ nb_ Olc\_m ^c^ [al__ ni
bif^ [ h_ainc[ncha m_mmcih ch =cffcham) Hihn[h[ ih Iip_g\_l .0
[h^ .1) .651 %nb_ _cabnb ip_l[ff g__ncha&+ Oi [pic^ [hs
jimmc\f_ gcmoh^_lmn[h^cha) nb_ Olc\_m chmcmn_^ nb[n [ qlcnn_h
nl[hm]lcjn \_ e_jn i` nbcm [h^ [ff mo\m_ko_hn g__ncham+ Obcm
g__ncha %[h^ [ff mo\m_ko_hn h_ainc[ncihm& q_l_ [nn_h^_^ \s
l_jl_m_hn[ncp_m i` nb_ Bip_lhil) <nnilh_s B_h_l[f [h^ Nn[n_
?_j[lng_hn i` I[nol[f M_miol]_m+ Ob_ Olc\_m chmcmn_^ nb[n
l_jl_m_hn[ncp_m i` nb_m_ i``c]_m \_ jl_m_hn [n [ff `onol_
g__ncham) \_][om_ q_ \_fc_p_^ nb[n nb_ Nn[n_$m qcnb^l[q[f ch
.650 `lig h_ainc[ncihm b[^ \__h ][om_^ ch f[la_ j[ln \s nb_m_
i``c]c[fm [h^ [a_h]c_m+ %Ol+ Iip+ .0) .651) jj+ 65*.--&+

Ob_ Olc\_m q_l_ l_jl_m_hn_^ [n nb_ =cffcham Iip_g\_l
.0 [h^ .1 g__ncha \s >b[clg[h Ciffiq) =i[l^ g_g\_lm Nbc_f^m [h^
=_g_l) Hl+ >b[g\_lm [h^ Hl+ Nn_nmih+ Ob_ >igj[]n >iggcmmcih
>b[clg[h) Hl+ H]Jg\_l) \_a[h nb_ Iip_g\_l .0 g__ncha \s
[jifiactcha ni nb_ Olc\_m `il nb_ \l_[e^iqh i` nb_ h_ainc[ncihm
ch .650+ C_ ]ih]_^_^ nb[n nb_ >iggcmmcih b[^ _ll_^ \s `[cfcha
ni ]f_[l nb_ jlijim_^ >igj[]n cn b[^ [al__^ ni qcnb [ff mn[n_
[a_h]c_m) [h^ m[c^ nbcm b[^ ][om_^ nb_ \l_[e^iqh ch
h_ainc[ncihm+ %Ol+ Iip+ .0) .651) jj+ 0*1&+

>b[clg[h Ciffiq l_jfc_^ nb[n b_ [h^ nb_ nlc\[f
h_ainc[ncha n_[g b[^ mj_hn [ al_[n ^_[f i` ncg_ ih nb_ _[lfc_l
h_ainc[ncihm+ >b[clg[h Ciffiq mn[n_^ nb[n nb_ h_ainc[ncha n_[g
b[^ mojjiln_^ nb_ >igj[]n jlijim_^ ch .650 \_][om_ q_ q_l_
]ihpch]_^ nb[n cn q[m ch nb_ \_mn chn_l_mnm i` nb_ Olc\_m+ Ob_
>b[clg[h jichn_^ ion nb[n nb_ >iggcmmcih$m [\lojn qcnb^l[q[f
`lig nb_ h_ainc[ncihm b[^ mo\d_]n_^ nb_ nlc\[f h_ainc[ncha n_[g
ni ohq[ll[hn_^ ]lcnc]cmg+ >b[clg[h Ciffiq [al__^ ni ]ihncho_
h_ainc[ncihm) \on ihfs ih nb_ \[mcm nb[n nb_ _mm_hnc[f _f_g_hnm
i` nb_ _[lfc_l [al__g_hn `[pil[\f_ ni nb_ Olc\_m qiof^ hin \_
l_^o]_^ ch p[fo_+ >b[clg[h Ciffiq q[lh_^ nb_ >iggcmmcih nb[n
nb_ Olc\_m q_l_ [fmi ]_ln[chfs jl_j[l_^ ni fcnca[n_ c` nb_
>iggcmmcih ^c^ hin g[e_ l_[mih[\f_ _``ilnm ni l_mifp_ nb_
g[nn_l+ %Ol+ Iip+ .0) .651) jj+ 4*6&+

<m nb_ =cffcham g__ncha jli]__^_^) nb_ Nn[n_ [g_h^_^
[h^ _rjf[ch_^ g[hs i` cnm jimcncihm) mi nb[n cn [jj_[l_^ nb[n
[h [al__g_hn [fiha nb_ fch_m i` nb_ ]ih]_jnm [al__^ ni ch .650
gcabn \_ jimmc\f_+ Ob_ h_ainc[ncha n_[g [al__^ ni g__n qcnb
nb_ Nn[n_ [a[ch _[lfs ch .652) [`n_l nb_ >blcmng[m bifc^[s+

Obcm m_mmcih) [h^ nqi inb_lm nb[n `iffiq_^ cn) q_l_
b_f^ ch C_f_h[) mi nb[n mn[n_ f_acmf[ncp_ [h^ _r_]oncp_
i``c]c[fm ]iof^ [nn_h^ ^olcha nb_ .652 f_acmf[ncp_ m_mmcih+

Dh ^_m]lc\cha mig_ i` nb_ >igj[]n jlipcmcihm ch nbcm
M_jiln) q_ qcff l_`_l ni nb_ p[lciom nl[hm]lcjnm+



.

Ob_m_ m_mmcihm [m q_ff+q_l_ [nn_h^_^ \s Hl+ Nbc_f^m) nlc\[f
[nnilh_s >b[g\_lm) [h^ nlc\[f _hach__l Nn_nmih+ Ob_ Nn[n_ q[m
l_jl_m_hn_^ ]bc_`fs \s >b[clg[h Bil^ih H]Jg\_l) [h^ \s nb_ h_q
]bc_` >iggcmmcih h_ainc[nil) Pl\[h Minb+ Ob_ Dhn_lcil [h^
Eomnc]_ ?_j[lng_hnm m_hn l_jl_m_hn[ncp_m ni _p_ls g__ncha ch
C_f_h[) [m ^c^ nb_ Phcn_^ Nn[n_m <lgs >iljm i` @hach__lm+ Ob_
Dhn_lcil ?_j[lng_hn$m <mmcmn[hn Nifc]cnil) Eim_jb H_g\lchi
[nn_h^_^ _p_ls g__ncha ch .652 [m nb_ N_]l_n[ls$m j_lmih[f
l_jl_m_hn[ncp_+

Ob_ `clmn g__ncha ch .652 unb_ hchnb g__ncha ip_l[ff&
q[m) [m hin_^) b_f^ ch C_f_h[ ih E[ho[ls 5 [h^ 6+ < mo\m_ko_hn
g__ncha q[m b_f^ ch C_f_h[ ih E[ho[ls /5 [h^ /6) .652 %nb_
n_hnb g__ncha&+ Ob_ `ch[f `ilg[f g__ncha \_nq__h nb_ j[lnc_m
niie jf[]_ ch C_f_h[ ih A_\lo[ls /4 [h^ /5) .652 %nb_ _f_p_hnb
g__ncha&+ <n nb_m_ g__ncham) [al__g_hn ch jlch]cjf_ q[m
l_[]b_^ ih [ff g[dil jichnm+

?olcha A_\lo[ls) ^l[`nm i` [ jin_hnc[f >igj[]n q_l_
]cl]of[n_^ \_nq__h nb_ j[lnc_m+ ?olcha [h^ [`n_l nb_ A_\lo[ls
/5) .652 g__ncha) nb_ j[lnc_m ]ihncho_^ qcnb nb_cl _``ilnm ni
l_^o]_ nbcm [al__g_hn ch jlch]cjf_ ni [ gono[ffs [al__[\f_
qlcnn_h >igj[]n+ Obcm l_kocl_^ ih_ `olnb_l ch`ilg[f
h_ainc[ncha m_mmcih nb_ hcabn i` H[l]b .5 [h^ nb_ gilhcha i`
H[l]b .6 ch =cffcham) qb_l_ Hl+ >b[g\_lm [h^ Hl+ Nn_nmih g_n
qcnb Hl+ H]Jg\_l) Hl+ Minb) [h^ inb_l l_jl_m_hn[ncp_m i` nb_
Nn[n_+ Ii Dhn_lcil ?_j[lng_hn l_jl_m_hn[ncp_ q[m jl_m_hn [n
nbcm m_mmcih) \on Hl+ H_g\lchi q[m [^pcm_^ i` nb_ cmmo_m \_cha
^cm]omm_^ \s n_f_jbih_+ <n f_hanb) `ch[f >igj[]n f[hao[a_ q[m
[al__^ ojih ch _[lfs <jlcf .652+ Dn cm hiq l_[^s ni \_
jl_m_hn_^ ni nb_ Olc\[f @r_]oncp_ =i[l^ `il l[nc`c][ncih+ Dn
cm <jj_h^cr < ni nbcm M_jiln+
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Ob_ `iol _mm_hnc[f ]igjih_hnm i` nb_ >igj[]n [l_ [m
`iffiqm7

%.& Ob_ ko[hncns i` q[n_l l_m_lp_^ `il nb_
<mmchc\ich_ [h^ Ncior Olc\_m8

%/& M_]iahcncih nb[n nb_ Olc\_m b[p_ [onbilcns ni
g[le_n q[n_l ionmc^_ nb_ \ioh^[lc_m i` nb_cl
M_m_lp[ncih qcnbion ]igjfscha qcnb mn[n_ q[n_l
f[q8

%0& Klin_]ncih i` [ff _rcmncha nlc\[f om_m i` q[n_l
[h^ ]_ln[ch _rcmncha mn[n_ f[q lcabnm ni q[n_l
ih nlc\on[lc_m ni nb_ Hcmmiolc Mcp_l) [h^ i` [ff
jl_m_hn [h^ [hs `onol_ mn[n_ lcabnm ih nb_ Hcfe
Mcp_l+

%1& Klipcmcihm >ih]_lhcha nlc\[f [^gchcmnl[ncih i`
q[n_l lcabnm l_m_lp_^ ni nb_ Olc\_m) [h^
l_mifoncih i` ^cmjon_m \_nq__h nb_ Olc\_m [h^
nlc\[f q[n_l om_lm) ih nb_ ih_ b[h^) [h^ nb_
Nn[n_ [h^ mn[n_ q[n_l om_lm) ih nb_ inb_l b[h^+

Dh [^^cncih) nb_l_ [l_ jlipcmcihm ^_[fcha qcnb nb_
om_ i` alioh^ q[n_l) qcnb nlc\[f chmnl_[g `fiqm) qcnb nb_
`ch[fcns) l[nc`c][ncih [h^ \ch^cha _``_]n i` nb_ >igj[]n) qcnb
l_fchkocmbg_hn [h^ l_m_lp[ncih i` inb_l lcabnm [h^ qcnb
_h[]ncha `olnb_l f_acmf[ncih+ R_ l_jiln \_fiq) \s nijc]) ih
nb_m_ jlipcmcihm+ Dh a_h_l[f) nb_s f_h^ nb_gm_fp_m ni [h
<lnc]f_*\s*<lnc]f_ [h[fsmcm i` nb_ >igj[]n) \_achhcha qcnb
<lnc]f_ DDD+

<lnc]f_ D cm [h chnli^o]nils mn[n_g_hn i` a_h_l[f
joljim_m+ Ob_ `clmn joljim_ i` nb_ >igj[]n cm ni ^_n_lgch_
`ch[ffs [h^ `il_p_l [ff `_^_l[f l_m_lp_^ lcabnm i` nb_ Olc\_m
ni nb_ om_ i` q[n_l+ <hinb_l joljim_ i` nb_ >igj[]n cm ni
m_nnf_ nb_ _rcmncha fcnca[ncih) \inb ch `_^_l[f+[h^ mn[n_
]ioln) [m cn l_f[n_m ni nb_ Olc\_m$ q[n_l lcabnm+ Ob_ j_h^cha
mn[n_ ]ioln fcnca[ncih qcff ^_n_lgch_ nb_ q[n_l lcabnm i` [ff
hih*Dh^c[hm+ =on nb_ Olc\_m$ q[n_l lcabnm [m _mn[\fcmb_^ ch
nb_ >igj[]n qiof^ \_ `ch[f [h^ ]ih]fomcp_ ch [ff ]ioln
jli]__^cham+ < `ch[f joljim_ cm ni l_gip_ ][om_m i` `onol_
]ihnlip_lms ip_l q[n_l lcabnm+

<lnc]f_ DD cm [ m_lc_m i` /5 ^_`chcncihm+ Rb_l_ l_f_p[hn
ni nb_ ^cm]ommcih i` [ nijc] ch nbcm M_jiln) nb_m_ mj_]c`c]
^_`chcncihm [l_ ^cm]omm_^ ch nb_ n_rn il l_`_l_h]_^ \s [
`iinhin_+
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%<lnc]f_ DDD) N_]ncihm <)=)>)?) C [h^ D&

%.& Nogg[ls i` >igj[]n Klipcmcihm

Ob_ Olc\_m$ l_m_lp_^ q[n_l lcabnm [l_ ^_n_lgch_^
`ch[ffs [h^ `il_p_l \s nbcm >igj[]n+ Ob_s [l_ l_`_ll_^ ni
nblioabion nb_ >igj[]n [m  nb_ Olc\[f R[n_l Mcabn+ 6

Ob_ [hho[f ko[hncns i` nbcm Olc\[f R[n_l Mcabn  cm
nb_ f_mm_l i` %c& .)-2-)14/ []l_*`__n i` ^cp_lmcihm il %cc& nb_
ko[hncns h_a_mm[ls ni mojjfs [ ]ihmogjncp_ om_ i` 2/2)/03
[]l_*`__n+ Ob_ jlcilcns ^[n_ i` nb_ Olc\[f R[n_l Mcabn cm
H[s .) .555) nb_ ^[n_ nb[n nb_ Ailn K_]e M_m_lp[ncih q[m
_mn[\fcmb_^ \s mn[non_+ Obcm jlcilcns ^[n_ [nn[]b_m ni [ff
_r_l]cm_m i` nb_ Olc\[f R[n_l Mcabn+ N_]ncih < jlipc^_m nb[n
nbcm lcabn cm b_f^ ch nlomn \s nb_ Phcn_^ Nn[n_m `il nb_
\_h_`cn i` nb_ Olc\_m+

N_]ncih < i` <lnc]f_ DDD ]ihn[chm ih_ fcgcn ih nb_
ko[hncns i` nb_ Olc\_m$ q[n_l lcabn+ Oin[f ^cp_lmcihm `lig
zCz`[]_ q[n_l [l_ fcgcn_^ ni 62-)--- []l_*`__n) [h^ ]ihmogjncp_
om_m ni 142)--- []l_*`__n) j_l s_[l+ Rb_h_p_l [hho[f mol`[]_
q[n_l ^cp_lmcihm l_[]b 62-)--- []l_*`__n) nb_ \[f[h]_ i` nb_
Olc\_m lcabn) il .--)14/ []l_*`__n j_l s_[l) gomn \_ ^cp_ln_^
`lig alioh^ q[n_l+ Ob_ Olc\_m b[p_ nb_ lcabn ni ^cp_ln alioh^
q[n_l [m q_ff [m mol`[]_ q[n_l oh^_l nb_ >igj[]n8 q_ ^cm]omm
om_ i` alioh^ q[n_l m_j[l[n_fs \_fiq) m__ jj+ 11*14)

<lnc]f_ DDD =) qbc]b _mn[\fcmb_m qbi g[s om_ nb_
Olc\[f R[n_l Mcabn) cm ^cm]omm_^ [n jj+ .-*..) ch`l[+

1
Obcm n_lg cm ^_`ch_^ ch <lnc]f_ ..%/2& [m nb_ lcabn ni

^cp_ln [h^ om_ q[n_l [m ]ih`clg_^ \s <lnc]f_ DDD+

2
<lnc]f_ DDD <+

Obcm jlcilcns ^[n_ q[m ^cm]omm_^ [h^ n_hn[ncp_fs [al__^
ojih [m _[lfs [m ?_]_g\_l .65-+ %Ol+ ?_]_g\_l ./) .65-) j+
33.+ N__ [fmi Ol+ N_jn_g\_l /1) .65.) jj+ /3) /5+& Nch]_ cn
cm _[lfc_l nb[h [hs mn[n_ f[q jlcilcns ^[n_ ch nb_ [l_[) nb_
nlc\[f h_ainc[ncha n_[g ^c^ hin chmcmn ih [h _[lfc_l .540
_r_]oncp_ il^_l il [\ilcach[f ^[n_+ Ob_l_ qiof^ \_ hi
jl[]nc][f ^c``_l_h]_ \_nq__h nb_m_ [h^ [h .555 ^[n_+



1

Rb_h q[n_l cm om_^ `il [h ch^omnlc[f il
hih*cllca[ncih joljim_) nb_ [giohn i` q[n_l []no[ffs ]ihmog_^
][h \_ g_[mol_^+ Obcm ][hhin \_ ^ih_ `il cllca[ncih om_m+
Ob_ Olc\_m [h^ Nn[n_ [al__^ ch N_]ncih > i` <lnc]f_ DDD ih [
]ihmogjncp_ om_ `il cllca[ncih qbc]b qiof^ \_ ]ih]fomcp_fs
_mn[\fcmb_^ \s N_]ncih > i` <lnc]f_ DDD7 *.+5 []l_*`__n j_l
[]l_ j_l s_[l `il `off m_lpc]_ cllca[ncih [h^ -+15 []l_*`__n
j_l []l_ j_l s_[l `il j[lnc[f m_lpc]_ cllca[ncih+ Obom) c`
.--)--- []l_m [l_ []no[ffs ch `off m_lpc]_ cllca[ncih \s nlc\[f
q[n_l om_lm ch [ j[lnc]of[l s_[l) nb_ ]ihmogjncp_ om_ cm
]ih]fomcp_fs ^__g_^ ni \_ .5-)--- []l_*`__n `il nb[n s_[l+ Ii
g_[mol_g_hn i` []no[f ]ihmogjncp_ om_ cm g[^_ `il cllca[ncih
om_m+ %<h c^_hnc][f `ilgof[ cm jlipc^_^ `il om_lmhi` lcabnm
_mn[\fcmb_^ oh^_l mn[n_ f[q \s <lnc]f_ DQ = %0&+&

<lnc]f_ DDD ? jlipc^_m nb[n nb_ Olc\_m ][h jon q[n_l
ni om_ `il [hs joljim_ ih nb_ M_m_lp[ncih) qcnbion l_a[l^ ni
qb_nb_l nb[n om_ cm \_h_`c]c[f oh^_l mn[n_ f[q [h^ qcnbion
i\m_lpcha [hs inb_l mn[n_ f[q l_mnlc]ncihm) mi fiha [m nb_ om_
i` q[n_l ih nb_ l_m_lp[ncih cm hin q[mn_`of+ R[n_l ][h \_
`l__fs mbc`n_^ qcnbch nb_ M_m_lp[ncih `lig ih_ joljim_ ni
[hinb_l) mo]b [m `lig cllca[ncih ni ch^omnlc[f il gch_l[f
^_p_fijg_hn) il l_]l_[ncih+ Pm_m ionmc^_ nb_ M_m_lp[ncih

4
No]b ]ihmogjncp_ om_ cm ^_`ch_^ \s <lnc]f_ ..%2&+ Dnm

g_[mol_g_hn cm Énb_ ko[hncns i` q[n_l ^cp_ln_^ f_mm nb_
ko[hncns i` l_om[\f_ l_nolh `fiq qcnbch nb_ Nn[n_+ M_om[\f_
cm [fmi ^_`ch_^ \s <lnc]f_ ..%//&+

a
Obcm n_lg cm ^_`ch_^ \s <lnc]f_ DD %..& +

6
Obcm n_lg cm ^_`ch_^ \s <lnc]f_ DD %.4& +

D` l_m_lpiclm [l_ ]ihmnlo]n_^ ch nb_ `onol_ `il
]ihm_lp[ncih mnil[a_) _p[jil[ncih cm ]iohn_^ [m [ ]ihmogjncp_
om_ ch nb_ g[hh_l m_n `ilnb ch <lnc]f_ ..%1&+ Ob_ _p[jil[ncih
`lig [hsl_m_lpicl jl_m_hnfs ch ij_l[ncih cm hin ]iohn_^+ %Ol+
A_\+ /4).652) jj+ 2/*23&+

Y.@+a+) Ol+ N_jn+ /1) .65.) j+ 0/8 Ol+ A_\+ /4) .652) j+
3.+ Ob_n_lg  q[mn_`ofÑ cm ^_`ch_^ ch <lnc]f_ DD %/5& [m  nb_
ohl_[mih[\f_ fimm i` q[n_l nblioab nb_ ^_mcah il h_afca_hn
ij_l[ncih i` [ ^cp_lmcih il i` [ q[n_l ^cmnlc\oncih `[]cfcns+ 

./@+a+) Ol+ N_jn+ /1) .65.) jj+ /6*0/+



)(

gomn \_  \_h_`c]c[f [m nb[n n_lg cm ^_`ch_^ \s p[fc^ mn[n_
f[q+ R_ ^cm]omm nbcm jlipcmcih ch nb_ i``*M_m_lp[ncih q[n_l
g[le_ncha m_]ncih i` nbcm M_jiln) jj+ .5*/5) ch`l[)+

<lnc]f_ DDD C jlipc^_m nb[n nb_ Olc\[f R[n_l Mcabn cm
hin [\[h^ih_^ il `il`_cn_^ \s hih*om_+ Obcm cm [ mn[h^[l^
]b[l[]n_lcmnc] i` `_^_l[f l_m_lp_^ lcabnm) \on hin i` lcabnm
_mn[\fcmb_^ jolmo[hn ni mn[n_ f[q+

N_]ncih D i` <lndaf_ DDD jlipc^_m %ch j[l[al[jb .&
nb[n nb_ Olc\_m ][h ^cp_ln q[n_l `lig [hs mol`[]_ q[n_l
miol]_ qcnbch nb_ M_m_lp[ncih _r]_jn `il mol`[]_ q[n_l `lig nb_
g[chmn_g i` nb_ Hcfe Mcp_l+ K[l[al[jb . [fmi ]ih`clgm nb_
Olc\_m$ lcabnm ni ^cp_ln q[n_l `lig [hs alioh^ q[n_l miol]_ ih
nb_ M_m_lp[ncih+ =on j[l[al[jbm / [h^ 0 i` N_]ncih D jlipc^_
nb[n nb_ Olc\_m ][hhin ^cp_ln alioh^ q[n_l ionmc^_ nb_
M_m_lp[ncih `il om_ qcnbch+)dcb_ M_m_lp[ncih) il g[le_n alioh^
q[n_l i`` nb_ M_m_lp[ncih+

<lnc]f_ DDD = ^_[fm qcnb j_lmihm qbi g[s om_ nb_
Olc\[f R[n_l Mcabn+ Ob_cl om_m mb[ff ]iohn [m j[ln i` nb_
]_cfcha [giohnm [onbilct_^ `il ^cp_lmcihm [h^ ]ihmogjncp_ om_m+
Ph^_l N_]ncih =) nb_ `iffiqcha om_m i` q[n_l [l_ j[ln i` nb_
Olc\[f T{n_l Mcabn7 %.& om_m \s nb_ Olc\_m) %/& om_m \s
Dh^c[hm ih nb_ M_m_lp[ncih) %0& om_m \s hih*Dh^c[h

.0
?cp_lmcih cm ^_`ch_^ ch <lnc]f_ DD %4&+ Dn ch]fo^_m

l_gip[f i` alioh^ q[n_l `lig cnm fi][ncih \s g_[hm i` [  jogj )
 q_ff il  inb_l  mnlo]nol_ il ^_pc]_+ Ob_ .650 >igj[]n b[^
^_`ch_^ ^ig_mnc] om_ [m ch]fo^cha  jli^o]ncih i` q[n_l+ Obcm
q[m mnc]e_h ch nb_ jl_m_hn ^_`chcncih [m l_^oh^[hn) mch]_
alioh^ q[n_l [m q_ff [m mol`[]_ q[n_l cm ^cp_ln_^+

Pm_m i` alioh^ q[n_l [l_ ^cm]omm_^ ch jj+ 11*14) ch`l[+

.2Ob_ n_lg  Dh^c[h cm ^_`ch_^ gil_ \li[^fs nb[h domn
_hliff_^ nlc\[f g_g\_lm+ Dn ch]fo^_m g_g\_lm i` inb_l
`_^_l[ffs l_]iahct_^ nlc\_m [h^ j_lmihm l_]iahct_^ \s nb_
N_]l_n[ls i` nb_ Dhn_lcil [m _fcac\f_ ni bif^ nlomn il
l_mnlc]n_^ jlij_lns ih nb_ M_m_lp[ncih+ <lnc]f_ ..%.0&+ Obcm
^_`chcncih q[m mojjfc_^ \s nlc\[f [nnilh_s >b[g\_lm ch l_mjihm_
ni nb_ Nn[n_$m l_ko_mn `il [ ^_`chcncih i` nb_ n_lg  Dh^c[h+ 
G_nn_l ni H[l]c[ Moh^f_) A_\lo[ls .) .652+ Obcm f_nn_l cm
<jj_h^cr > ni nbcm M_jiln+



))

. c̀mo]]_mmilm*ch*chn_l_mn ni Dh^c[h [ffinn__m ih nb_
M_m_lp[ncih) %1& \s j_lmihm qcnbch nb_ Ailn K_]e
Dllca[ncih Klid_]n) %2& om_m \s j_lmihm [onbilct_^ ni om_
q[n_lm \s nb_ Olc\_m \s [ q[n_l g[le_ncha il ^_`_ll[f
[al__g_hn; [h^ %3& om_m \s [hs inb_l j_lmih ih nb_ M_m_lp[ncih
`il qbig nb_ Phcn_^ Nn[n_m bif^m q[n_l ch nlomn+

Ob_m_ om_m i` ]iolm_ ][hhin _r]__^ nb_ [giohn i`
q[n_l nb_ Olc\_m [l_Yonbilct_^ ni om_ oh^_l nb_ >igj[]n+ <h^)
[m q_ ^cm]omm \_fiq) _r]_jn `il om_m i` q[n_l qcnbch nb_ Ailn
K_]e Dllca[ncih Klid_]n il \s hih*Dh^c[hm ih nb_ p[lciom
nlc\on[lc_m i` nb_ Hcmmiolc Mcp_l qcnb qbig nb_ Olc\_m _r_]on_
 ^_`_ll[f [al__g_hnm) nb_ Olc\_m [l_ [onbilct_^ \s nb_ >igj[]n
ni [^gchcmn_l nb_ om_m i` q[n_l \s nb_m_ j_lmihm [h^ b[p_ `ch[f
[h^ _r]fomcp_ dolcm^c]ncih ni l_mifp_ [hs q[n_l ^cmjon_m
\_nq__h nb_m_ j_lmihm+

%/& =[]ealioh^

Lo[hnc`c][ncih i` nb_ Olc\[f R[n_l Mcabn7 Ob_
ko[hncns i` q[n_l ]ihmncnoncha nb_ Olc\[f R[n_l Mcabn q[m
_mn[\fcmb_^ ch nb_ `iffiqcha `[mbcih+ <n nb_ `clmn g__ncha ch
?_]_g\_l .65-) nb_ Nn[n_ [al__^ nb[n nb_ Rchn_lm ?i]nlch_  cm [
`[]n i` fc`_) [h^ jlijim_^ ni mno^s [h^ [h[fst_ nb_ `[]nilm ch
nb_ O_h T_[l Kf[h `ilgof[n_^ \s nb_ Kl_mc^_hn$m R[n_l Kifc]s
>iggcnn__ %[nn[]b_^ ni nb_ M_jiln [m <jj_h^cr ?&+ %Ol+ ?_]+ ./)

Nig_ hih*Dh^c[h mo]]_mmilm*ch*chn_l_mn ni Dh^c[h
[ffinn__m ]f[cg [ `_^_l[f l_m_lp_^ lcabn ni om_ q[n_l+ Ob_
>igj[]n jlipc^_m nb[n nb_ mn[n_ q[n_l ]iolnm mb[ff hin
^_n_lgch_ [hs mo]b ]f[cg) <lnc]f_ S <%/&) [h^ nb[n nb_ Olc\_m
qcff ^_]c^_ [h^ [^gchcmn_l [ff mo]b ]f[cgm+ <lnc]f_ QD =%f&+

YOb_ Ailn K_]e Dllca[ncih Klid_]n cm ^_`ch_^ ch <lnc]f_
..%6& [m  nbim_ cllca[ncih msmn_gm [h^ qilem ]ihmnlo]n_^
jolmo[hn ni nb_ <]n i` H[s 0-) .6-5) 02 Nn[n+ 225) [h^ [ff
f[h^m l_]_cpcha q[n_l `lig mo]b msmn_gm [h^ qilem+ 

,3Nig_ i` nb_m_ j_lmihm b[p_ lcabnm _mn[\fcmb_^ jolmo[hn
ni mn[n_ f[q+ Ob_m_ om_m ]iohn [m j[ln i` nb_ Olc\[f R[n_l
Mcabn) [h^ <lnc]f_ Q > jlipc^_m nb[n nb_ Nn[n_ mb[ff+hin
b_l_[`n_l [^gchcmn_l nb_g il cmmo_ [hs h_q lcabnm ni mo]b
j_lmihm ih nb_ M_m_lp[ncih ohncf [h^ ohf_mm nb_ Olc\[f R[n_l+
Mcabn cm `offs _r_l]cm_^+

 Yjj+ 02*11) ch`l[+



)*

/ f̀
.65-) jj+ 5) 0-*00&+ Ob_ Olc\_m [h^ Nn[n_ [al__^ ni ai
nblioab _[]b i` nb_ `[]nilm _hog_l[n_^ ch nb_ O_h T_[l Kf[h)
[h^ c^_hnc`s nb_ `[]nilm %mo]b [m ]fcg[n_& nb[n ]iof^ \_ [al__^
ojih [h^ nbim_ %mo]b [m jl[]nc][\fs cllca[\f_ []l_[a_&
l_koclcha n_]bhc][f mno^s %Ol+ ?_]+ ./) .65-) jj+ 33*36&+ <
bcabfs ][j[\f_ _hach__lcha `clg qcnb _rj_lc_h]_ ch Dh^c[h [h^
inb_l q[n_l ][m_m+ Nn_nmih @hach__lm) q[m l_n[ch_^ \s nb_
Phcn_^ Nn[n_m ni [mmcmn nb_ Olc\_m+ <n nb_ h_ainc[ncha m_mmcih
ch Kijf[l ih N_jn_g\_l /1) .65.) Hl+ Nn_nmih ionfch_^ nb_
n_]bhc][f mno^c_m bcm `clg qiof^ g[e_  ip_l nb_ h_rn `_q
gihnbm+ 

..VRX_ [l_ [fmi aicha ip_l nbim_ Nicf
>ihm_lp[ncih N_lpc]_ [h^ =D< ^[n[ `il nb_
`iol ]iohnc_m+

 R_ b[p_ i\n[ch_^ nb_ [_lc[f jbinim ih
qbc]b nb_s g[j nb[n8 q_$p_ g[^_ ]ijc_m i`
nbim_) [h^ q_ [l_ hiq chn_ljl_ncha nbim_)
[h^ q_ qcff \_ jf[hcg_n_lcha `lig nbim_ nb_
cllca[\f_ []l_[a_+

 R_ qcff [fmi \_ fiiecha [n nb_ mol`[]_
q[n_l bs^lifias+ R_ [l_ ]igjcfcha nb_ ^[n[
ih nb_ mol`[]_ q[n_l g_[mol_g_hnm nb[n [l_
[p[cf[\f_) [h^ q_ qcff \_ fiiecha chni nb_
alioh^ q[n_l `lig nb_ jichn i` pc_q i`

-+>b[clg[h Gi\f_ mn[n_^7

 VRX_ b[p_ moaa_mn_^ ni mig_ i` nb_
inb_l nlc\_m nb[n jl_j[l[ncih `il
h_ainc[ncihm gcabn jimmc\fs `iffiq nb_
n_h*s_[l jf[h i` nb_ Kl_mc^_hn$m R[n_l
Kifc]s >iggcnn__)++++

D q[m mnlo]e qb_h D l_[^ nb_ l_jiln
i` nb_ R[n_l Kifc]s >iggcnn__ ih Dh^c[h
l_m_lp_^ lcabnm qcnb nb_ q[s cn q[m f[c^
ion [h^ nb_ g[hh_l ch qbc]b sio ai [\ion
nlscha ni g[e_ [ ^_n_lgch[ncih i` qb[n
nbim_ lcabnm gcabn \_ [h^ nb_+chp_mnc*
a[ncih [h^ [h[fsmcm h_]_mm[ls ni jlipc^_
[ \[mcm ojih qbc]b sio qiof^ jli]__^ ni
`ch[ffs h_ainc[n_ siol lcabnm) [h^ D
nbche cn$m [jjfc][\f_ b_l_+ Dn g[s \_
_rj_hmcp_ ni a_n [ff nbim_ `[]nm nia_nb_l)
\on nb_l_$m mig_ ch^c][ncih ch nb_l_ nb[n
`_^_l[f b_fj gcabn \_ i\n[ch_^+ %Ol+
?_]+ ./) .65-) j+ 5+&



)+

qb[n_p_l ^[n[ [l_ [p[cf[\f_ ch nb_ q[s i`
alioh^ q[n_l ch nb_ a_h_l[f [l_[+ R_ qcff
jli\[\fs) [m q_ gip_ [fiha [h^ ^_n_lgch_
cllca[\f_ []l_[a_ [h^ nb_ jin_hnc[f miol]_m
i` q[n_l mojjfs `il nbim_ [l_[m) q_ qcff
nb_h jli\[\fs ^_p_fij mig_ ]ih]_jno[fct_^
jf[hm+ Ob[n qiof^ \_ nbl__ il `iol gihnbm
^iqh nb_ fch_+ R_Üp_ ain ni a_n nb_ inb_l
qile ^ih_ `clmn+ <h^ [m ni qb_l_ q_ qiof^
g[e_ nb_ ^cp_lmcihm) qb_l_ nb_ ][h[fm qiof^
\_ fi][n_^) qb_l_ nb_ \iimn_l jogjm qiof^
\_) qb[n nsj_m i` cllca[ncih q_ qiof^ om_
ch nb_ p[lciom `c_f^m) qb[n nsj_m i` ]lijm+
R_ qcff \_ aicha nblioab nb_ ^_n_lgch[ncih
i` nb_ h_n q[n_l l_kocl_g_hnm) ]ihmogjncp_
om_) ^_`c]c_h]c_m) ^cp_lmcih l_kocl_g_hnm)
[ff nb[n nsj_ i` ch`ilg[ncih [m q_ gip_
[fiha+

 Ni D qiof^ m[s nb[n qcnbch nb_ h_rn nbl__
il `iol gihnbm q_ qcff b[p_ [ `[clfs
a_h_l[f b[h^f_ ih qb[n ech^ i` []l_[a_ q_
[l_ n[fecha [\ion) biq g[hs []l_m i`
cllca[\f_ f[h^) biq cn ]iof^ \_ ^_p_fij_^)
qb[n g_nbi^m i` cllca[ncih) qb[n nsj_m i`
]lijm ][h \_ aliqh) [h^ nb[n miln i` nbcha)
[h^ b[p_ mig_ jl_fcgch[ls `caol_m ih
ko[hnc`c][ncih+ %Ol+ N_jn+ /1) .65.) jj+
1/*10& +

Ob_ Nn[n_ _rj_lnm [al__^ ni ^i nb_cl iqh f[h^
]f[mmc`c][ncih %c^+) jj+ 12*13&) [h^ nb[n \inb nb_ nlc\[f [h^
mn[n_ _rj_lnm qiof^ _r]b[ha_ mn[h^[l^m \_cha om_^ `il [h[fsmcm
[h^ chn_ljl_n[ncih %c^+) jj+ 15*2-&+ Dn q[m [al__^ nb[n micfm
mno^c_m [h^ f[h^ ]f[mmc`c][ncihm [h^ q[n_l mojjfs mno^c_m qiof^
\_ ]igjf_n_^ \s A_\lo[ls) .65/+ =s H[l]b .65/) nb_ Nn[n_
[al__^ ni c^_hnc`s [ff _rcmncha om_m ih nb_ nlc\on[ls mnl_[gm
%_r]_jn nb_ g[chmn_g i` nb_ Hcfe Mcp_l&+ %Ol+ N_jn+ /1) .65.)
jj+ 40*41) 45*50) 55*6.+&

Nn_nmih @hach__lm ][l_`offs mno^c_^ [ff _rcmncha ^[n[
`il [ff f[h^m ih nb_ M_m_lp[ncih+ <`n_l m_p_l[f gihnbm i`
mno^s) Nn_nmih @hach__lm ^_n_lgch_^ nb[n 2-.)422 []l_mÇ
h_[lfs ih_*ko[ln_l i` nb_ M_m_lp[ncih Ç ]iof^ `_[mc\fs \_
cllca[n_^ ion i` nb_ Hcmmiolc Mcp_l+ Dh g[echa nb[n
^_n_lgch[ncih) Nn_nmih @hach__lm [h[fst_^ nb_ Nicf >ihm_lp[ncih
N_lpc]_ ^[n[ `il [ff f[h^m ih nb_ M_m_lp[ncih+ Ob_s c^_hnc`c_^
[ff cllca[\f_ f[h^m) [h^ jf[hcg_n_l_^ nb_g ni ^_n_lgch_
[]l_[a_m+ Dllca[\f_ f[h^m q_l_ ]f[mmc`c_^ ch >f[mm_m DD) DDD
[h^ DQ+ Ob_l_ q_l_ hi >f[mm D f[h^m [h^ ihfs .6)54- []l_m q_l_
>f[mm DQ+ >fcg[n_ q[m ][l_`offs [h[fst_^+ Obcm _hncl_
[h[fsmcm q[m jl_m_hn_^ ni nb_ nlc\[f h_ainc[ncha n_[g) [h^



),

nb_l_[`n_l ni nb_ >iggcmmcih [n nb_ E[ho[ls /-) .65/ n_]bhc][f
mo\]iggcnn__ g__ncha ch Gim <ha_f_m) >[fc`ilhc[+ Ob_ f[h^m
^_n_lgch_^ ni \_ cllca[\f_ \s Nn_nmih @hach__lm q_l_ mbiqh ih [
m_lc_m i` /4 g[jm jl_j[l_^ \s nb_g+

=s nb_ H[l]b .65/ =cffcham g__ncha) nb_ Nn[n_$m
_rj_lnm b[^ l_pc_q_^ Hl+ Nn_nmih$m [h[fsmcm) [h^ ]igjf_n_^
nb_cl iqh l_pc_q i` M_m_lp[ncih f[h^m+ Ob_ Nn[n_ om_^ nb_
 jlcg_ [h^ cgjiln[hn f[h^ ]f[mmc`c][ncih i` nb_ Nicf
>ihm_lp[ncih N_lpc]_ [h^ [al__^ nb[n 154)430 []l_m ih nb_
M_m_lp[ncih q_l_ cllca[\f_ `lig nb_ Hcmmiolc Mcp_l+ Ob_ Nn[n_
^_]c^_^ nb[n nb_cl mno^c_m p_lc`c_^ nb_ cllca[\f_ []l_[a_
^_n_lgch_^ \s Nn_nmih @hach__lm) [h^ ofncg[n_fs []]_jn_^ nb_
Nn_nmih []l_[a_ ^_n_lgch[ncih+ =inb Nn_nmih @hach__lm [h^ nb_
Nn[n_ _rj_lnm ]ihmc^_l_^ nb[n [ 0--*`iin _f_p[ncih [\ip_ nb_
Hcmmiolc Mcp_l qiof^ \_ [h _]ihigc][ffs `_[mc\f_ m_lpc]_ [l_[+
Ob_l_`il_) nb_ f[h^dYnb[n q_l_ [h[fst_^ q_l_ nbim_ \_fiq nb_
/)0-- `iin ]ihniol+ Ob[n ]ip_lm [\ion b[f` nb_ f[h^m ih nb_
M_m_lp[ncih) ch]fo^cha [fgimn [ff l_m_lp[ncih f[h^m ch nb_
Kijf[l [h^ =ca Ho^^s q[n_lmb_^m+

Nig_ i` nb_m_ cllca[\f_ []l_m ih nb_ M_m_lp[ncih [l_
iqh_^ ni^[s \s hih*Dh^c[hm+ Ob_ =ol_[o i` Dh^c[h <``[clm ^c^ [
ncnf_ mno^s [h^ ]ih]fo^_^ nb[n /6.)465 i` nb_ 2-.)422
jin_hnc[ffs cllca[\f_ []l_m [l_ iqh_^ \s nb_ Olc\_m il
Dh^c[hm il [l_ qcnbch nb_ Ailn K_]e Dllca[ncih Klid_]n+ Ob_

-,Obcm q[m ilcach[ffs jlijim_^ \s Nn_nmih @hach__lm [m [h
_]ihigc][ffs `_[mc\f_ m_lpc]_ [l_[ [h^ []]_jn_^ \s nb_ Nn[n_+

Nn_nmih @hach__lm [fmi ]f[mmc`c_^ f[h^m [\ip_ nb_ /)0--
`iin ]ihniol) [m ^c^ nb_ Nn[n_) \on ofncg[n_fs ]ih]fo^_^ nb[n
q[n_l ]iof^ hin _]ihigc][ffs \_ jlipc^_^ ni nb_m_ f[h^m `lig
nb_ Hcmmiolc Mcp_l+ Ob_ Olc\_m ][h om_ nb_ Olc\[f R[n_l Mcabn
ni cllca[n_ nb_m_ f[h^m [\ip_ /)0-- `__n) [h^ ]on i`` h_q
hih*Dh^c[h om_m ni ^i mi) \on nb_ gimn fce_fs miol]_m i` q[n_l
qiof^ \_ alioh^ q[n_l il mnil_^ mol`[]_ q[n_l+ Nnil[a_ qiof^
fce_fs \_ _rj_hmcp_+ N__ ^cm]ommcih) j+ 01+

--
<m hin_^)  Dh^c[hm cm ^_`ch_^ ch <lnc]f_ ...%.0& i` nb_

>igj[]n ni ch]fo^_ %.& _hliff_^ g_g\_lm i` nb_ Ailn K_]e
Olc\_m) %/& [hs g_g\_l i` [ `_^_l[ffs l_]iahct_^ nlc\_) [h^ %0&
[hs j_lmih qbi bif^m il cm l_]iahct_^ \s nb_ Dhn_lcil
?_j[lng_hn [m _fcac\f_ ni bif^ nlomn il l_mnlc]n_^ jlij_lns ih
nb_ M_m_lp[ncih+



)-

Olc\_m. q[n_l lcabn q[m ][f]of[n_^ \s*]ihmc^_lcha ihfs nb_m_
[]l_m jl_m_hnfs ch Dh^c[h iqh_lmbcj+

<n nb_ Iip_g\_l .65/ =cffcham g__ncha nb_ j[lnc_m
[al__^ ni [h [p_l[a_ q[n_l ^ons i` 0+3 []l_*`__n j_l []l_+
Obcm l_mofn_^ ch nb_ [hho[f ^cp_lmcih `caol_ i` .)-2-)14/
[]l_*`__n+ >ihmogjncp_ om_ `il cllca[ncih q[m ][f]of[n_^ ni \_
.+5 []l_*`__n j_l []l_ `il `off m_lpc]_ cllca[ncih) \_][om_ [
2- j_l]_hn [p_l[a_ _``c]c_h]s q[m [al__^ ni+ Ob_ Olc\[f
R[n_l Mcabn ch N_]ncih < cm nbom mn[n_^ [fn_lh[ncp_fs ch n_lgm
i` ^cp_lmcihm [h^ ]ihmogjncp_ om_m) qbc]b_p_l cm f_mm+

Kf[]_m i` ^cp_lmcih7 @[lfs ch nb_ h_ainc[ncihm) nb_
Olc\_m [al__^ ni _gjb[mct_ ^cp_lmcih i` q[n_l ion i` nb_
Hcmmiolc Mcp_l+ Ob_s `ch[ffs [al__^ hin ni ^cp_ln mol`[]_
q[n_l `lig nb_ g[chmn_g i` nb_ Hcfe Mcp_l %m__) _+a+) Ol+ N_jn+
/1) .65.) jj+ 1-) 23&) \_][om_ Nn_nmih @hach__lm [^pcm_^ nb_
nlc\[f h_ainc[ncha n_[g nb[n gimn c` hin [ff Dh^c[h f[h^m nb[n

/0Ob_ .)-2-)14/ []l_*`iin ]_cfcha ih ^cp_lmcihm ch nb_
>igj[]n cm [ `clg ko[hnc`c][ncih i` nb_ Olc\[f R[n_l Mcabn+ Dh
.650) nb_ Nn[n_ b[^ [al__^ nb[n nb_ ko[hncns i` nb_ Olc\_m$
q[n_l lcabnm mbiof^ ch]l_[m_ c` Dh^c[h iqh_lmbcj i` cllca[\f_
f[h^ ih nb_ M_m_lp[ncih ch]l_[m_m) [h^ ^_]l_[m_ c` cn
^_]l_[m_m+ <lnc]f_ DDD < i` nb_ .650 >igj[]n nbom om_^ nb_
_hncl_ 2-.)422 []l_m [m [ g[rcgog cllca[\f_ f[h^ \[m_) \on
jlipc^_^ nb[n nb_ Olc\_m ]iof^ ihfs cllca[n_ f[h^m ch Dh^c[h
iqh_lmbcj il qcnbch nb_ Ailn K_]e Dllca[ncih Klid_]n [n [ acp_h
ncg_) [h^ m_n ion [ jli]_^ol_ `il j_lci^c] ^_n_lgch[ncih i`
nbim_ f[h^m+ Dh .651) nb_ Nn[n_ jlijim_^ [ `clg ko[hnc`c][ncih
%Ol+ Iip+ .0*.1) .651 [n .068 H_gil[h^og Ii+ /2.*51 `lig
Nihimes) >b[g\_lm) N[]bm_ # Boc^i) ^[n_^ Iip_g\_l .2) .651) [h^
_h]fim_^ ch <jj_h^cr B&) [h^ [`n_l h_ainc[ncih %_+a+) c^+ Ol+
.1-*.10&) nb_ nlc\[f h_ainc[ncha n_[g [al__^+

Dh g_[molcha ^cp_lmcihm [h^ ]ihmogjncp_ om_m) [al__g_hn
q[m l_[]b_^ [n nb_ A_\lo[ls /4) .652 g__ncha ih biq _p[jil[ncih
`lig mnil[a_ l_m_lpiclm ]ihmnlo]n_^ `il ]ihm_lp[ncih
%][lls*ip_l& mnil[a_m qiof^ \_ g_[mol_^+ %Ol+ 2/*23&+ I_n
_p[jil[ncih `lig [ l_m_lpicl \ocfn ch nb_ `onol_ `il
 ]ihm_lp[ncih %][lls*ip_l& mnil[a_ qcff \_ +]iohn_^ [m [
]ihmogjncp_ om_ i` q[n_l ni nb_ _rn_hn nb[n mo]b _p[jil[ncih
fimm _r]__^m nb_ ]ihmogjncp_ om_ nb[n i]]oll_^ ch nb_ l_m_lpicl
[l_[ \_`il_ ]ihmnlo]ncih i` nb_ l_m_lpicl+ @p[jil[ncih i` [
l_m_lpicl \ocfn `il  l_aof[nils mnil[a_ [m j[ln i` [
^cmnlc\oncih msmn_g cm hin+ Ob_m_ n_lgm [l_ ^_`ch_^ ch <lnc]f_
DD %1& [h^ %/-& +| Dgjioh^g_hn i` q[n_l ch [h ih*mnl_[g
l_m_lpicl ]iohnm [m [ ^cp_lmcih) g_[mol_^ [m jlipc^_^ ch
<lnc]f_ DD %4&+



).

]iof^ l_]_cp_ q[n_l `lig nb_ Hcfe Mcp_l ][h \_ m_lp_^ `lig nb_
Hcmmiolc+ Ob_ Hcmmiolc Mcp_l b[m [ `[l gil_ ^_j_h^[\f_ mojjfp
i` q[n_l ^olcha nb_ aliqcha m_[mih) [h^ cnm ko[fcns cm go]b É
moj_lcil ni nb[n i` nb_ Hcfe Mcp_l [m cn _hn_lm nb_
M_m_lp[ncih+ Ob_ Rcin[ Phcn i` nb_ Ailn K_]e Dllca[ncih
Klid_]n bcmnilc][ffs ^cp_ln_^ `lig nb_ Hcfe Mcp_l) \on b[m
mo\mncnon_^ Hcmmiolc Mcp_l q[n_l `il nbim_ ^cp_lmcihm Jh_
alioh^ q[n_l ^cp_lmcih \s [h Dh^c[h h_[l nb_ ]ih`fo_h]_ i` nb_
Hcfe Mcp_l [h^ Kil]ojch_ >l__e cm jlin_]n_^ \s nb_ >igj[]n
<lnc]f_ DQ <%f&%^&+ Ö j '

Ob_ Olc\_m ][h [fmi ^cp_ln `lig [hs nlc\on[ls mol`[]_
q[n_l miol]_ %inb_l nb[h nb_ g[chmn_g i` nb_ Hcfe Mcp_l& [h^
`lig [hs alioh^ q[n_l miol]_ ih nb_ M_m_lp[ncih+ Ciq_p_l)
ohfce_ ^cp_lmcihm `lig nb_ g[chmn_g i` nb_ Hcmmiolc Mcp_l)
nb_m_ ^cp_lmcihm [l_ mo\d_]n ni [ jlin_]ncih i` _rcmnchaYDh^c[h
[h^ hih*Dh^c[h nlc\on[ls mol`[]_ [h^ alioh^ q[n_l ^cp_lmcihm
%]ihn[ch_^ ch <lnc]f_ DQ [h^ ^_m]lc\_^ jj+ /5*02&+ Dh
[^^cncih) nb_ Olc\_m ][h ^cp_ln mol`[]_ q[n_l ionmc^_ nb_
M_m_lp[ncih `il om_ ih nb_ M_m_lp[ncih il `il q[n_l g[le_nch]l
N__ jj+ .4*/2+

%0& =_h_`cnm ni nb_ Olc\_m

Ob_ >igj[]n$m jlipcmcih i` ip_l .)-2-)--- []l_*`__n
g ^cp_lmcih [m nb_ Olc\[f R[n_l Mcabn cm p[mnfs f[lk_l nb[h
*aCs [giohn i` q[n_l _p_l ]ih`clg_^ ni [h Dh^c[h nlc\_+

Oi acp_ mig_ c^_[ i` nb_ mct_ i` nb_ Olc\_m$ q[n_l
lcabn ]ih`clg_^ ch nb_ >igj[]n) q_ i``_l nb_ `iffiqcha
]igj[lcmihm+ Ob_ _hncl_ `fiq i` nb_ Hcmmiolc Mcp_l [n
>of\_lnmih) Hihn[h[) domn _[mn i` nb_ M_m_lp[ncih) [p_l[a_m
[\ion 4 gcffcih []l_*`__n [ s_[l+ Ob_ `fiq ch ^lioabn s_[lm i`
nb_ .60-m q[m [lioh^ 1 gcffcih []l_*`__n [ s_[l+ Hil_ip_l)
mch]_ nb_ Olc\_m$ lcabnm ni nb_ Hcmmiolc Mcp_l [l_ l_]iahct_^
ch nb_ >igj[]n [m jlcil [h^ j[l[giohn ni [hs om_ oh^_l mn[n_
f[q \_achhcha [`n_l .555) ch s_[lm i` mbiln[a_ nb_ Olc\_m$
lcabn `lig nb_ Hcmmiolc Mcp_l qiof^ a_n m[ncm`c_^ `clmn+ Nch]_
jl_m_hn ]ihmogjncp_ om_m i` nb_ Hcmmiolc Mcp_l ch Hihn[h[ [l_
q_ff oh^_l / gcffcih []l_*`__n) hi mbiln[a_ cm fce_fs [n
jl_m_hn il ch nb_ `il_m__[\f_ `onol_+ =on c` q[n_l ^_p_fijg_hn
]ihncho_m) il >ihal_mm il nb_ ]iolnm il nb_ mn[n_m i` nb_
Hcmmiolc Mcp_l =[mch [al__ ni  [jjilncih nb_ Hcmmiolc Mcp_l
[giha [ff nb_ mn[n_m i` nb_ =[mch) Hihn[h[$m mb[l_ ]iof^ \_]ig_
`offs om_^ [h^ nb_ Olc\_m$ lcabn ]iof^ nb_h \_]ig_ p_ls
p[fo[\f_) _cnb_l ni om_ ih nb_ M_m_lp[ncih il ni g[le_n ionmc^_
nb_ M_m_lp[ncih+

Dh ih_ Nojl_g_ >ioln ][m_) `cp_ nlc\_m [fiha nb_
>ifil[^i Mcp_l ch <lctih[ [h^ >[fc`ilhc[ q_l_ ^_]l__^ nb_ lcabn
ni ^cp_ln Y[\ion 6--)--- []l_*`__n) [ff nia_nb_l+ Ob_ nlc[f
]ioln ^_]cmcih ch nb_ l_]_hn Rsigcha ][m_ chpifpcha nb_ Rch^
Mcp_l M_m_lp[ncih) qbc]b cm [\ion nb_ m[g_ mct_ [m Ailn K_]e)



)/

MhhPhhh[n_N " l_m_Yp_^ q[n_l lcabn i` mfcabnfs f_mm nb[h
;hh$hhN []l_É`__n `il nbim_ nlc\_m ni cllck[n_ domn ip_l
.--)*--- []l_m i` f[h^+

nOY Olcn&_mf q[n_l lcabn cm [fmi go]b f[la_l nb[h [hs
_rcmncha Dh^c[h q[n_l jlid_]nm+ Ail _r[gjf_) nb_ I[p[di
cllca[ncih Klid_]n ][h ^cp_ln [\ion 04-)--- []l_*`__n ni

w.-$--- []l_m %[fnbioab nb_ I[p[di Olc\_ g[s b[p_
[^^cncih[f q[n_l lcabnm&+ @[]b l_m_lp[ncih$m mcno[ncih cm) i`
c h]h>h<h l_hn' =on \s [hs g_[mol_g_hn nb_ lcabn ni ^cp_ln
.)-2-)--- []l_*`__n ni cllca[n_ h_[lfs 0--)--- []l_m cm) q_
]ih]fo^_^) [ p_ls) p_ls f[la_ lcabn+

à ' o*) 'JNn cgKyln['cnfs) nb_ /6.)465 []l_m q_l_ ^_n_lgch_^
cllca[\f_ \s Nn_nmih @hach__lm) nb_ Olc\_m$ _rj_lnm+ Ob_m_
co _mm}hn`[ffT [ff cllca[\f_ f[h^m qcnbch m_p_l[f gcf_m i`
nb_ Hcmmiolc Mcp_l) [h^ [ff cllca[\f_ f[h^m ch nb_ q[n_lmb_^ i`
nb_ =ca Ho^^s >l__e ih nb_ M_m_lp[ncih) [m q_ff [m gimn
cllca[\f_ f[h^m qcnbch nb_ q[n_lmb_^ i` nb_ Kijf[l Mcp_l ih nb_
M_m_lp[ncih+

=+ R<O@M H<MF@ODIB <POCJMDOT

%<lnc]f_ DDD) N_]ncihm F)?)@)A)B)D # E&

%.& Nogg[ls i` >igj[]n Klipcmcihm

?cm]ommcih i` nb_ g[le_ncha [onbilcns jlipc^_^ ch nb_
>igj[]n gimn fiac][ffs \_achm qcnb <lnc]f_ DDD) N_]ncih F+
K[l[al[jb . i` nb[n N_]ncih [onbilct_m nb_ Olc\_m ni nl[hm`_l
nb_ lcabn ni om_ q[n_l  qcnbch il ionmc^_ nb_ M_m_lp[ncih ni
nb_ _rn_hn [onbilct_^ \s `_^_l[f f[q+

|'+P* Y Ii inb_l jlipcmcih i` nb_ >igj[]n l_mnlc]nm g[le_ncha
Oc _ M_m_lp[ncih) inb_l nb[h a_h_l[f l_kocl_g_hnm mo]b [m
nb[n nb_ om_ZhinZ\_  q[mn_`of ) <ln+ Dff ?) [h^ nb_ ip_l[ff
ko[hncns fcgcn[ncihm+ H[le_ncha ih nb_ M_m_lp[ncih cm nbom
`l__ `lig mn[n_ l_aof[nils il [^gchcmnl[ncp_ ]ihnlif+

Ciq_p_l) K[l[al[jb . i` N_]ncih F mnlc]nfs jlibc\cnm
j_lg[h_hn [fc_h[ncih i` [hs j[ln i` nb_ Olc\[f R[n_l Mcabn
_cnb_l ih il i`` nb_ M_m_lp[ncih+ <hs nl[hm`_lm g[s nb_l_`il_
\_ ihfs `il [ n_lg hin ni _r]__^ 2- s_[lm+ Ii m[f_ i` nb_
q[n_l lcabn il [hs jilncih i` nb_ q[n_l lcabn ][h _p_l \_ g[^_
\s nb_ Olc\_m+

/2
Ob_ Nn[n_ [al__^ nb[n nb_ Olc\_m ]iof^ ^i qb[n_p_l q[n_l

g[le_ncha nb_s qcmb_^ ih nb_ M_m_lp[ncih c` nb_ ^cp_lmcihm q_l_
g[^_ qcnbch nb_ M_m_lp[ncih+ %Ol+ E[h+ 6) .652) jj ./5*./6*
Ol+ E[h+ /5) .652) jj+ 3/*30+&+



)0

Ob_ inb_l fcgcn[ncihm ih q[n_l g[le_ncha [onbilcns ch
nb_ >igj[]n [jjfs ihfs ni i``*l_m_lp[ncih ^cp_lmcihm il om_m+
Ob_l_ [l_ _cabn \[mc] fcgcn[ncihm) [h^ q_ ^_m]lc\_ nb_g ch nb_
`iffiqcha j[a_m+

Aclmn) j[l[al[jb / i` N_]ncih F l_kocl_m nb_ Olc\_m
ni acp_ nb_ Nn[n_ [n f_damn .5- ^[sm [^p[h]_ qlcnn_h hinc]_ i`
[hs jlijim_^ nl[hm`_lm i` q[n_l `lig nb_ Hcmmiolc Mcp_l
ionmc^_ nb_ M_m_lp[ncih) ch]fo^cha Ailn K_]e M_m_lpicl) [h^ nb_
ijjilnohcns ni j[lnc]cj[n_ ch nb_ q[n_l g[le_ncha p_hnol_ [m [
mo\mn[hnc[ffs _ko[f j[lnh_l qcnb nb_ Olc\_m+ K[l[al[jb 0 i`
nbcm m_]ncih cgjim_m [h c^_hnc][f i\fca[ncih ih nb_ Nn[n_ qcnb
l_mj_]n ni [ Nn[n_ nl[hm`_l i` q[n_l om_^ il ^cp_ln_^ `lig Ailn

_m_lpicl il `lig nb_ Hcmmiolc Mcp_l \_fiq Ailn K_]e

N_]ih^) j[l[al[jbm 2 [h^ 3 i` N_]ncih F fcgcn nb_
nin[f ]ihmogjncp_ om_ i` q[n_l nb[n g[s \_ g[le_n_^ ionmc^_ nb_
M_m_lp[ncih \s nb_ Olc\_m ch [hs s_[l ni %.& 2-)--- []l_*`__n
%/& jfom 02 j_l]_hn i` [hs [giohn ip_l /--)--- \on f_mm nb[h
0--)--- []l_*`__n [onbilct_^ ni \_ nl[hm`_ll_^ \s nb_ Nn[n_
oh^_l mn[n_ f[q %0& jfom 2- j_l]_hn i` [hs [giohn ip_l 0--)---
[]l_*`__n [onbilct_^ ni \_ nl[hm`_ll_^ \s nb_ Nn[n_ oh^_l mn[n_
f[q+ %<giohnm g[le_n_^ \s nb_ Olc\_ [l_ hin ]iohn_^ [m j[ln i`
nb_ [giohnm [onbilct_^ \s Nn[n_ f[q&+

K_]e/v
?[g+

-1< nl[hm`_l cm \li[^fs ^_`ch_^ ch <lnc]f_ ..%/1& ni g_[h
 [hs [onbilct[ncih `il nb_ ^_fcp_ls il om_ i` q[n_l) ch]fo^cha
[hs  dichn p_hnol_) m_lpc]_ ]ihnl[]n) f_[m_) m[f_ VilX
_r]b[ha_+ 

/4Ob_ Nn[n_ gomn ^_]c^_ qb_nb_l ni []]_jn nb_ ijjilnohcns
qcnbch .5- ^[sm [`n_l cn cm i``_l_^+ Ob_ Olc\_m [l_ l_kocl_^
ni acp_ nb_ Nn[n_ [ l_[mih[\f_ [giohn i` ncg_ ni m_]ol_
[jjlip[f i` cnm j[lnc]cj[ncih oh^_l mn[n_ f[q) \on [l_ hin
l_kocl_^ ni [ffiq ohl_[mih[\f_ ^_f[sm ch _cnb_l nb_
[^gchcmnl[ncp_ jli]_mm il [hs l_mofncha fcnca[ncih+

/5Ob_ j[lnh_lmbcj cm ni \_  mo\mn[hnc[ffs _ko[f+ Ob_
j[lnc_m [l_ acp_h mig_ f[ncno^_) qcnbch nb[n `l[g_qile) ni
h_ainc[n_ _r[]n n_lgm [h^ ]ih^cncihm+ Ob_ Olc\_m [h^ nb_ Nn[n_
[l_ _rj_]n_^) biq_p_l) ni [mmog_ mo\mn[hnc[ffs _ko[f
i\fca[ncihm %_+a+) ]ihnlc\on_ _ko[f [giohnm i` q[n_l ni nb_
g[le_ncha jlid_]n&) [h^ l_]_cp_ mo\mn[hnc[ffs _ko[f \_h_`cnm+

Ob_m_ \[mc] ko[hncns fcgcn[ncihm q_l_ [al__^ ni [n nb_
%Aiinhin_ >ihncho_^&



)1

K[l[al[jb 3 jlipc^_m nb[n c` nb_ Nn[n_ cm hin cnm_f`
[onbilct_^ ni nl[hm`_l [n f_[mn 2-)--- []l_*`__n i` q[n_l
[hho[ffs) nb_ Olc\_m g[s g[le_n q[n_l mo\d_]n ni [hs pifog_
fcgcn[ncihm jlipc^_^ \s `_^_l[f f[q) il c` nb_l_ [l_ hi `_^_l[f
fcgcn[ncihm) mo\d_]n ni [hs pifog_ fcgcn[ncihm cgjim_^ \s mn[n_
f[q ih bif^_lm i` mn[n_ q[n_l lcabnm+ Dh hi _p_hn mb[ff nb_
ko[hncns fcgcn[ncih ih nb_ Olc\_m \_ f_mm nb[h 2-)--- []l_*`__n
j_l s_[l+ Ni c` nb_ Nn[n_ ch nb_ `onol_ [\mifon_fs jlibc\cn_^
q[n_l g[le_ncha \s cnm_f` [h^ [hs i` cnm q[n_l om_lm) nb_
Olc\_m ]iof^ g[le_n mo\d_]n ni [hs fcgcn[ncihm ih nlc\[f q[n_l
g[le_ncha cgjim_^ \s `_^_l[f f[q+ =on ch hi _p_hn qiof^ nb_
Olc\_m \_ [ffiq_^ ni g[le_n f_mm nb[h 2-)--- []l_*`__n j_l
s_[l+

Obcl^) N_]ncih ? i` <lnc]f_ DDD jlipc^_m nb[n ionmc^_
nb_ M_m_lp[ncih) nb_ Olc\_m ][h g[le_n q[n_l `il [hs joljim_
nb[n cm \_h_`c]c[f [m nb[n n_lg  cm ^_`ch_^ \s p[fc^ mn[n_ f[q 
ih nb_ ^[n_ nb_ Olc\_m jlijim_ ni g[le_n nb_ q[n_l+ <fnbioab
nb_ Nn[n_ ][hhin a_h_l[ffs l_aof[n_ nlc\[f q[n_l g[le_ncha) cn
]iof^ oh^_l nbcm jlipcmcih \[h [ j[lnc]of[l om_ i` q[n_l
jlijim_^ ni \_ g[le_n_^ \s nb_ Olc\_m ionmc^_ nb_ M_m_lp[ncih
c` nb_ om_ jlijim_^ q[m hih\_h_`c]c[f oh^_l mn[n_ f[q+ Ail
_r[gjf_) mn[n_ f[q b[m _r]fo^_^ ]i[f mfolls jcj_fch_m [m [
\_h_`c]c[f om_+ Ciq_p_l) nb_ Nn[n_ qiof^ b[p_ ni \[h mcgcf[l
om_m \s [ff cnm ]cnct_hm [m q_ff [m nb_ Olc\_m+ Dn ]iof^
hin ^cm]lcgch[n_ [a[chmn nb_ Olc\_m+

Aiolnb) N_]ncih @ jlipc^_m nb[n nb_ Olc\_m il [hs
^cp_ln_l il om_l i` q[n_l g[le_n_^ \s nb_ Olc\_m mb[ff ]igjfs
qcnb p[fc^ mn[n_ f[qm l_aof[ncha nb_ mcncha) ]ihmnlo]ncih)
ij_l[ncih il om_m i` [hs ch^omnlc[f `[]cfcns) jcj_fch_ il nb_
fce_ qbc]b nl[hmjilnm il om_m nb_ q[n_l ionmc^_ nb_
M_m_lp[ncih+ Obcm N_]ncih cm chn_h^_^ ni [jjfs mn[non_m mo]b
[m nb_ Nn[n_Üm H[dil A[]cfcnc_m Ncncha <]n ni ch^omnlc_m omcha
il nl[hmjilncha q[n_l g[le_n_^ \s nb_ Olc\_m ionmc^_ nb_
M_m_lp[ncih+

%Aiinhin_ >ihncho_^&
A_\lo[ls /5) .652 C_f_h[ g__ncha %Ol+ A_\+ /5) .652) jj+
/1*01& +

Y<fmi) nb_ Nn[n_ ]iof^ hin \[h [ jlijim_^ nlc\[f om_ \s
g[echa cnm ^_`chcncih i` qb[n ]ihmncnon_m [ \_h_`c]c[f om_ gil_
l_mnlc]ncp_ [`n_l nb_ Olc\_m acp_ hinc]_ i` [ jlijim_^
nl[hm`_l+

YOb_ N_]ncih jlipc^_m nb[n nb_ om_l gomn [jjfs `il [h^
i\n[ch [hs [onbilct[ncih l_kocl_^ \s mn[n_ f[q jlcil ni g[echa

%Aiinhin_ >ihncho_^&



*(

Ac`nb) nb_ fcgcn[ncihm ih gihnbfs ^cp_lmcihm nb[n nb_
Olc\_m g[s g[e_ `lig nb_ Hcmmiolc Mcp_l ch N_]ncih A cgjim_ [
]ihmnl[chn ih ^cp_lmcih i` q[n_l `il g[le_ncha ionmc^_ nb_
M_m_lp[ncih %[m q_ff [m `il ih*l_m_lp[ncih om_m mo]b [m
cllca[ncih&+ Ob_ fiq_mn gihnbfs fcgcnm) biq_p_l) [l_ 1-)---
[]l_*`__n j_l gihnb) [h^ nb_m_ [l_ ch nb_ qchn_l gihnbm+
>ihm_ko_hnfs) [ ]ihmcmn_hn s_[l*lioh^ gohc]cj[f [h^ ch^omnlc[f
g[le_ncha jlial[g qiof^ hin l_[]b nb_m_ ^cp_lmcih fcgcnm ohncf
cn ^cp_ln_^ 15-)--- []l_*`__n j_l s_[l+ Ob_ gihnbfs fcgcnm [l_
go]b f[la_l ch nb_ mjlcha [h^ mogg_l ni []]iggi^[n_ jli\[\f_
cllca[ncih ch [^^cncih ni gohc]cj[f [h^ ch^omnlc[f g[le_ncha+
Ail _r[gjf_) [ ^cp_lmcih i` /.2)--- []l_*`__n cm [onbilct_^ `il
Eofs+ Obom) [mmogcha nb_ ip_l[ff [hho[f ]ihmogjncp_ om_
]_cfcha q[m hin _r]__^_^) `il _r[gjf_) nb_ Olc\_m ]iof^ ^cp_ln
1-)--- []l_*`__n ch Eofs `il gohc]cj[f6[h^ ch^omnlc[f g[le_ncha
[h^ .42)--- []l_*`__n `il cllca[ncih+

Ncrnb) oh^_l N_]ncih B nb_ Olc\_m gomn ]igjfs qcnb
[hs p[fc^ mn[n_ f[q jlibc\cncha il l_aof[ncha _rjiln) i` q[n_l
ionmc^_ nb_ Nn[n_ [n nb_ ncg_ i` [ jlijim_^ nl[hm`_l+ Hihn[h[
f[q b[m jlibc\cn_^  _rjilnm i` q[n_l) \on nbcm f[q g[s \_
]b[ha_^ ch nb_ `onol_+ Ob_l_ cm [fmi mig_ ko_mncih [m ni
qb_nb_l nbcm mn[n_ f[q cm chp[fc^ \_][om_ cn ]ih`fc]nm qcnb nb_
]igg_l]_ ]f[om_ i` nb_ Phcn_^ Nn[n_m >ihmncnoncih+ %Ol+ Iip+
.0*.1) .651) j+ 0/+&

N_p_hnb) N_]ncih S i` <lnc]f_ DDD m_nm nb_ miol]_m
`lig qbc]b ^cp_lmcihm g[s \_ g[^_ `il om_m ionmc^_ nb_
M_m_lp[ncih+ K[l[al[jb 0 i` N_]ncih D jlipc^_m nb[n nb_ Olc\_m
][h ^cp_ln q[n_l `il g[le_ncha ionmc^_ nb_ M_m_lp[ncih `lig nb_

%Aiinhin_ >ihncho_^&
[ ^cp_lmcih il om_+ Ob_ f[mn jbl[m_ i` nb_ m_]ncih jlipc^_m
nb[n ih]_ [onbilct[ncih b[m \__h i\n[ch_^) nb_ ^cp_lmcih il om_
g[s nb_h \_ g[^_ ohf_mm cn b[m \__h `ioh^ ohf[q`of \s [ ]ioln
b[pcha dolcm^c]ncih ip_l nb_ j[lnc_m [h^ mo\d_]n g[nn_l+

Ph^_l _rcmncha f[q) hih*Dh^c[h ]igj[hc_m il _p_h Olc\_m
gomn ]igjfs a_h_l[ffs qcnb mn[n_ f[q ionmc^_ nb_ M_m_lp[ncih+
@Äa+` H_m][f_li <j[]b_ Olc\_ p+ Eih_m) 1.. P+N+ .12 %.640&8 Ol+
Iip+ .1) .651) jj+ .0.*.00+ Nn[n_ f[q ][hhin) biq_p_l)
l_aof[n_ nb_ om_ i` [ nlomn l_miol]_+ D̂ + Ail nb[n l_[mih)
mn[n_ q[n_l f[qm ^i hin [jjfs ni nb_ om_ i` nb_ l_m_lp_^ q[n_l
lcabn oh^_l nb_ >igj[]n+

0/
Ob_ Olc\_m gomn l_jiln nb_ [giohn i` []no[f [hho[f

Hcmmiolc Mcp_l ^cp_lmcihm ni nb_ Phcn_^ Nn[n_m <lgs >iljm i`
@hach__lm+ Ob_m_ ^cp_lmcihm g[s \_ g[^_ qcnbion g[echa [hs
j[sg_hn ni nb_ Phcn_^ Nn[n_m+



*)

g[chmn_l[ i` nb_ Hcmmiolc Mcp_l `lig Ailn K_]e M_m_lpicl il
^iqhmnl_[g+

Obcm j[l[al[jb [h^ j[l[al[jb 0 i` N_]ncih E i`
<lnc]f_ DDD jlipc^_ nb[n ^cp_lmcihm `lig nb_ g[chmn_g i` nb_
Hcmmiolc Mcp_l ][h [fmi \_ g[^_ ojmnl_[g `lig Ailn K_]e
M_m_lpicl+ Ob_m_) biq_p_l) gomn ]igjfs qcnbl[ff mn[n_ f[qm)
[h^ m_]ol_ ]ihm_hn i` nb_ Nn[n_ f_acmf[nol_+

Ob_ Olc\_m ][h [fmi [onbilct_ j_lmihm qbi b[p_ lcabnm
oh^_l mn[n_ f[q ni ^cp_ln [h^ om_ mol`[]_ q[n_l ionmc^_ nb_
M_m_lp[ncih `lig nb_ nlc\on[lc_m inb_l nb[h nb_ Hcfe Mcp_l nb[n
]limm nb_ Evvm_lp[ncih \s _hn_lcha chni  ^_`_ll[f [al__g_hnm 
qcnb nb_g+ ?_`_ll[f [al__g_hnm [l_ mig_qb[n ^c``_l_hn `lig
q[n_l g[le_ncha [al__g_hnm ih nb_ g[chmn_g i` nb_ Hcmmiolc
Mcp_l+ Oblioab nb_m_ ^_`_ll[f [al__g_hnm) nb_ Olc\_m ]iof^
[al__ ni []]_jn ]igj_hm[ncih `il mo\il^ch[ncha nb_ Olc\_m$
lcabnm ni nb_ j_lmih g[echa nb_ ^cp_lmcih `il [ n_lg i` s_[lm+
Ii alioh^ q[n_l ][h \_ ^cp_ln_^ `il g[le_ncha ionmc^_ nb_
M_m_lp[ncih il \_ nb_ mo\d_]n i` [ ^_`_ll[f [al__g_hn+ Phfce_
Hcmmiolc Mcp_l q[n_l g[le_ncha) nb_ j_lmih g[echa nb_ [al__g_hn
qcnb nb_ Olc\_m qiof^ b[p_ ni ]igjfs qcnb mn[n_ q[n_l f[qm [m
q_ff [m nb_ n_lgm i` nb_ [al__g_hn qcnb nb_ Olc\_m+

@cabnb) qbcf_ ^cp_lmcihm `lig Ailn K_]e M_m_lpicl il
^iqhmnl_[g `lig Ailn K_]e ?[g ^i hin b[p_ ni*]igjfs qcnb mn[n_
l_aof[nils [h^ [^gchcmnl[ncp_ l_kocl_g_hnm) nb_ Olc\_m [l_
l_kocl_^ \s j[l[al[jb . i` N_]ncih E ni acp_ [^p[h]_ hinc]_
ni nb_ Nn[n_ mbiqcha nb[n7

%.& nb_ i``*l_m_lp[ncih om_ i` q[n_l qcff \_
\_h_`c]c[f [m ^_`ch_^ \s p[fc^ mn[n_ f[q8

00<fmi) ch nb_ [l_[ i` nb_ Hcmmiolc Mcp_l [\ip_ nb_
M_m_lpicl) nb_ Olc\_m qiof^ b[p_ ni acp_ jlcil hinc]_ ni nb_
ij_l[nilm i` nb_ h_[l_mn ^[gm Ç jli\[\fs _cnb_l nb_ Phcn_^
Nn[n_m <lgs >iljm i` @hach__lm il nb_ Hihn[h[ Kiq_l >igj[hs+

01<lnc]f_ DDD F%1&+

02N__) _+a+) Ol+ A_\+ /5) .652) jj+ .2*.3 %l_g[lem i` Hl+
Minb& +

03Ob_ l_kocl_g_hnm i` nbcm j[l[al[jb [fmi [jjfs ni
^cp_lmcihm `lig nb_ g[chmn_g i` nb_ Hcmmiolc Mcp_l [h^ Ailn
K_]e M_m_lpicl ionmc^_ nb_ M_m_lp[ncih `il om_ qcnbch *cn+



**

%/& nb_ g_[hm i` ^cp_lmcih [h^ ]ihmnlo]ncih [h^
ij_l[ncih i` [hs ^cp_lmcih qilem ionmc^_ nb_
M_m_lp[ncih [l_ [^_ko[n_8

%0& nb_ ^cp_lmcih qcff hin [^p_lm_fs [``_]n [hs
`_^_l[f il mn[n_ q[n_l lYbn []no[ffs ch om_ [n
nb_ ncg_ aanc]_ cm acp_h ohf_mm nb_ iqh_l
]ihm_hnm8

%1& nb[n nb_ jlijim_^ om_ ^i_m hin ][om_ [hs 0
ohl_[mih[\f_ mcahc`c][hn _hpclihg_hn[f cgj[]n;

Dh n_mncha qb_nb_l [h _rcmncha lcabn cm [^p_lm_fs
[``_]n_^) j[l[al[jb 1 i` N_]ncih E nl_[nm nb_ lcabn ni \_
nl[hm`_ll_^ [m b[pcha ]_ln[ch ]b[l[]n_lcmnc]m * [h .555
jlcilcns ^[n_) [ jichn i` ^cp_lmcih) [ joljim_ i` om_ [h^ [
]ihmogjncp_ om_+ Dn [fmi jlipc^_m nb[n nb_ lcabn b[m hin \__h
[^[h^ih_^ il `il`_cn_^+

Ail lcabnm []no[ffs ch om_ [n nb_ ncg_ i` nl[hm`_l) nb_m_
]b[l[]n_lcmnc]m [l_ nb_ _rcmncha jichn i` ^cp_lmcih) joljim_ i`
om_ [h^ ]ihmogjncp_ om_+ D` nb_ lcabn cm* hin []no[ffs ch om_)
nb_ jichn i` ^cp_lmcih cm nb_ jichn [n qbc]b nb_ q[n_l qiof^
`clmn `fiq ih il [^d[]_hn ni nb_ M_m_lp[ncih) nb_ joljim_ i`
om_ cm cllca[ncih) [h^ nb_ ]ihmogjncp_ om_ cm .+5 []l_*`__n j_l
[]l_+ Ob_ j[l[al[jb jlipc^_m nb[n ^__gcha nb_ joljim_ i` om_
[m cllca[ncih cm hin chn_h^_^ ni ]ihmnlc]n cnm \_cha g[le_n_^+
Dn cm mcgjfs [h [^gchcmnl[ncp_ ]ihp_hc_h]_+ Ob_ Nn[n_ \_fc_p_^
nb[n mig_ om_ gomn \_ mj_]c`c_^) [h^ cllca[ncih q[m m_f_]n_^
\_][om_) [m ^cm]omm_^ jj+ ..*.2) mojl[) nb_ _hncl_ Olc\[f R[n_l
Mcabn q[m ko[hnc`c_^ [m [h cllca[ncih om_+ =on [fnbioab [h
[]no[f cllca[ncih om_ qiof^ b[p_ [ j_lci^ i` om_ ch nb_ aliqcha
m_[mih ihfs) nb_ j[l[al[jb g[e_m cn ]f_[l nb[n nb_ om_ ][h \_
`l__fs nl[hm`_ll_^ ni [hinb_l joljim_ qcnbion l_mnlc]ncih+

05<n nb_ l_ko_mn i` nb_ Nn[n_) [ jlipcmcih q[m [^^_^ [n
nb_ _h^ i` j[l[al[jb . ni nb_ _``_]n nb[n c` ]ihm_hn i` nb_
iqh_l cm acp_h) nb[n mb[ff hin _r_gjn nb_ iqh_l `lig [hs
jlipcmcihm i` mn[n_ f[q+ Ail _r[gjf_) c` [n nb_ ncg_ ]ihm_hn
cm acp_h) mn[n_ f[q l_kocl_m [h iqh_l i` [ mn[n_ q[n_l lcabn ni
om_ bcm q[n_l) nb[n l_kocl_g_hn qiof^ \_ jl_m_lp_^ oh^_l nb_
>igj[]n+

06<hs [^p_lm_ cgj[]n i` nb_ om_ gomn \_ mbiqh ni \_ \inb
ohl_[mih[\f_ [h^ mcahc`c][hn \_`il_ nbcm mn[h^[l^ cm
nl[hmal_mm_^+ Ob_ nlc\[f h_ainc[ncha n_[g nb_l_`il_ [al__^ ni

%Aiinhin_ >ihncho_^&



*+

%2& nb[n f[la_l ^cp_lmcihm %ch _r]_mm i` 1)---
[]l_*`__n j_l s_[l [h^ 2+2 ]o\c] `__n j_l m_]ih^
i` q[n_l& qcff hin7

%c& mo\mn[hnc[ffs cgj[cl nb_ ko[fcns i` q[n_l
`il _rcmncha om_m ch nb_ miol]_ i` mojjfs8

%cc& \_ g[^_ qb_l_ fiq ko[fcns q[n_l ][h
_]ihigc][ffs \_ om_^ [h^ cm f_a[ffs [h^
jbsmc][ffs [pvcf[\f_ ni nb_ Olc\_m `il nb_
jlijim_^ om_;

%ccc& ]l_[n_ il mo\mn[hnc[ffs ]ihnlc\on_ ni
m[fch_ m__j; il

%cp& mo\mn[hnc[ffs chdol_ `cmb il qcf^fc`_
jijof[ncihm ch nb_ miol]_ i` mojjfs+

Ob_ Nn[n_ qcmb_^ ni cgjim_ nb_m_ [h^ [^^cncih[f
mn[h^[l^m ih nlc\[f q[n_l g[le_ncha ionmc^_ nb_ M_m_lp[ncih
\_][om_ mcgcf[l mn[h^[l^m [l_ ]ihn[ch_^ ch mn[n_ f[q+ Ob_
nlc\[f h_ainc[ncha n_[g jichn_^ ion nb[n mn[n_ f[q g[s q_ff
\_]ig_ gil_ fc\_l[f ch nb_ `onol_) [h^ l_mcmn_^ [hs mn[n_ f[q
l_mnlc]ncihm ih nb_ Olc\_m$ `_^_l[ffs jlin_]n_^ lcabn ni g[le_n
q[n_l+ Dh nb_ _h^) nb_ nlc\[f h_ainc[ncha n_[g [al__^ ni nb_

%Aiinhin_ >ihncho_^&
cnm ch]fomcih ch nb_ >igj[]n [m [^^cha fcnnf_ c` [hsnbcha ni
m_nnf_^ f[q+ Ail _r[gjf_) [ nl[hm`_l i` q[n_l nb[n
mcahc`c][hnfs [^p_lm_fs [``_]nm nb_ _hpclihg_hn g[s [fl_[^s \_
mo\d_]n ni `_^_l[f f[q ]ihmnl[chnm) mo]b [m nb_ I[ncih[f
@hpclihg_hn[f Kifc]s <]n) 1/ P+N+>+ 10/. _n m_k+; m__ ?[pcm p+
Hilnih) 136 A+/^ 260 %.-nb >cl+ .64/&+

1-Ob_ nlc\[f h_ainc[ncha n_[g jichn_^ ion ni nb_
>iggcmmcih ch H[l]b .652 qb_h nbcm jlipcmcih q[m ]cl]of[n_^ \s
nb_ >iggcmmcih) nb[n nb_ >igj[]n$m f_a[f _r]fomcih i`
fiq_l*ko[fcns alioh^ q[n_l `lig nb_ Olc\_m$ g[le_ncha [onbilcns
g_[hn nb[n nb_ ihfs miol]_ f_a[ffs [p[cf[\f_ ni nb_ Olc\_m q[m
nb_ Hcmmiolc Mcp_l) [ l_f[ncp_fs bcab ko[fcns miol]_+ Ob_
nlc\[f h_ainc[ncha n_[g nbom moaa_mn_^ nb[n nbcm jlipcmcih \_
^_f_n_^ [m ch[jjfc][\f_+ Ob_ >iggcmmcih [al__^ nb[n nb_
jlipcmcih ]_ln[chfs qiof^ hin \_ l_[^ ni \[l nlc\[f g[le_ncha
ch nb_ Hcmmiolc Mcp_l g[chmn_g) \on q[m hih_nb_f_mm ^_mcl_^ \s
nb_ >iggcmmcih \_][om_ i` [ `[]c[ffs mcgcf[l jlipcmcih ch nb_
Nn[n_$m q[n_l g[le_ncha f_acmf[ncih+ Nch]_ nb_ g[chmn_g
Hcmmiolc Mcp_l cm nb_ ihfs miol]_  f_a[ffs [p[cf[\f_ ni nb_
Olc\_m `il [hs jlijim_^ om_ m_lp_^ \s q[n_l g[le_ncha) nb_l_
qcff hin \_ [hs ]cl]ogmn[h]_m qb_l_ nbcm jlipcmcih ]iof^
ij_l[n_ ch jl[]nc]_ ni l_mnlc]n g[le_ncha+



*,

l_mnlc]ncihm ch j[l[al[jb E%f& ^_vdlc\_^ [\ip_) \on hin ni
\li[^_l ih_m mioabn \s nb_ Nn[n_) \_][om_ nb_ nlc\[f
h_ainc[ncha n_[g ]ih]fo^_^ nb[n nb_ [\ip_ l_kocl_g_hnm ]iof^ \_
_[mcfs m[ncm`c_^ `il ^cp_lmcihm ion i` nb_ g[chmn_g i` nb_
Hcmmiolc Mcp_l ch Kiln K_]e M_m_lpicl il ^iqhmnl_[g+ Ail
_r[gjf_) cn cm _rnl_g_fs ohfce_fs Ç acp_h nb_ [giohn i` q[n_l
ch nb_ g[chmn_g Ç nb[n [ ^cp_lmcih ]iof^ [^p_lm_fs [``_]n
_rcmncha om_lm [n nb_ ncg_ cn cm g[^_) cgj[cl Hcmmiolc Mcp_l
q[n_l ko[fcns) ]l_[n_ m[fch_ m__j) il nb_ fce_+ Dn q[m
cgjiln[hn ni nb_ Nn[n_ nb[n ]lcn_lc[ mcgcf[l ni nbim_ ch mn[n_
mn[non_m [jj_[l ni \_ gcllil_^ ch nb_ >igj[]n) [h^ mi fiha [m
nb_m_ ]lcn_lc[ ]iof^ \_ _[mcfs m[ncm`c_^ \s g[chmn_g Hcmmiolc
Mcp_l ^cp_lmcihm) nb_ nlc\[f h_ainc[ncha n_[g []]_^_^ ni nb_g+

K[l[al[jb / i` N_]ncih E [onbilct_m f_a[f ]b[ff_ha_
ni [ jlijim_^ ^cp_lmcih ihfs qcnbch 0- 0[Yv [`n_l _rjcl[ncih i`
nb_ hinc]_ acp_h nb_ Nn[n_ \s nb_ Olc\_m) ch [ ]ioln i`
]igj_n_hn dolcm^c]ncih) [h^ \s nb_ Nn[n_ il [ j_lmih qbim_
lcabnm [l_ [^p_lm_fs [``_]n_^ \s nb_ ^cp_lmcih il om_ jlijim_^+
D` [ ]ioln ][m_ cm \lioabn) nb_ Olc\_m [al__ oh^_l nb_ >igj[]n
ni [mmog_ nb_ \ol^_h i` aicha `ilq[l^ [h^ i` jlipcha \s [
jl_jih^_l[h]_ i` nb_ _pc^_h]_ nb[n nb_ hinc]_ q[m mo``c]c_hn ni
mbiq nb_ [\ip_ `cp_ cn_gm+ Ob_ nlc\[f h_ainc[ncha n_[g
\_fc_p_m nbcm cm [ m[ncm`[]nils \ol^_h ni g__n) mch]_ nb_
jf[hhcha jb[m_ i` [hs g[le_ncha ijjilnohcns mbiof^ ]ihmc^_l
nb_m_ `[]nilm [h^ nb_ Olc\_m gomn mbiq ]igjfc[h]_ qcnb nb_g

Ail _r[gjf_) nb_ nlc\[f h_ainc[ncha n_[g mo]]_mm`offs
l_mcmn_^ jlijim[fm \s nb_ Nn[n_ nb[n ^cp_lmcihm hin chn_l`_l_
qcnb  jlid_]n_^ ^_g[h^m ih nb_ mn[n_ q[n_l mojjfs) nb[n [
^cp_lmcih mbiof^ \_  l_[mih[\f_ il jli^o]_  \_h_`cnm `il nb_
Nn[n_+ 

1/Obcm hinc]_ gomn \_ acp_h [n f_[mn .5- ^[sm jlcil ni nb_
^cp_lmcih+ Obom) c` hinc]_ cm acp_h gil_ nb[h /.- ^[sm jlcil
ni nb_ ^cp_lmcih) qbc]b mbiof^ \_ ^ih_ c` nb_ g[le_ncha cm
][l_`offs jf[hh_^) fcnca[ncih gomn \_ \lioabn ch [^p[h]_ i` nb_
^cp_lmcih+ D` jimmc\f_) hinc]_ mbiof^ \_ acp_h [m miih [m
jl[]nc][\f_ mi nb[n [hs fcnca[ncih ][h \_ `chcmb_^ il q_ffih
nb_ q[s ni ^_]cmcih \_`il_ [ jlijim_^ ^cp_lmcih cm m]b_^of_^ ni
]igg_h]_+

1/Obcm n_lg cm ^_`ch_^ [m [ mn[n_ il `_^_l[f ^cmnlc]n
]ioln b[pcha dolcm^c]ncih ip_l nb_ mo\d_]n g[nn_l [h^ j[lnc_m)
il [ nlc\[f ]ioln b[pcha mo]b dolcm^c]ncih c` [ff j[lnc_m
]ihm_hn+ <lnc]f_ DD %3&+ Ob_ nlc\[f h_ainc[ncha n_[g ^c^ hin
]ih]_^_ nb[n mn[n_ ]iolnm b[p_ dolcm^c]ncih ip_l nb_ mo\d_]n
g[nn_l) qb_l_ Dh^c[h l_m_lp_^ q[n_l lcabnm [l_ chpifp_^+



*-

ihfs \s jl_m_hncha _pc^_h]_ gil_ j_lmo[mcp_ nb[h cm jl_m_hn_^
\s [hs ]b[ff_ha_l+ <hs ]b[ff_ha_ ni jlijim_^ nlc\[f q[n_l
g[le_ncha gomn jli]__^ ch ]ioln [h^ hin \_`il_ [hs mn[n_*
[^gchcmnl[ncp_ nlc\oh[f+

Ob_ f_a[f [onbilcns `il nlc\[f q[n_l g[le_ncha
cgjfc][n_m `_^_l[f f[q [m q_ff [m nb_ >igj[]n+ Ob_ Dh^c[h
Ol[^_ [h^ Dhn_l]iolm_ <]n) /2 P+N+>+ .44) \[lm ]ihp_s[h]_m i`
Dh^c[h l_miol]_m qcnbion ]ihal_mmcih[f [onbilct[ncih+ >ihal_mm
b[m [onbilct_^ nlc\_m [h^ [ffinn__m ni f_[m_ h[nol[f l_miol]_m)
qbc]b ch]fo^_ q[n_l) qb_h f_[mcha nlomn il l_mnlc]n_^ f[h^) /2
P+N+>+ 1.2+ Dh [^^cncih) mig_ nlc\_m b[p_ _hn_l_^ chni q[n_l
g[le_ncha [al__g_hnm i` p[lciom milnm) [h^ qb_l_ ]b[ff_ha_^
nb_m_ [al__g_hnm b[p_ \__h momn[ch_^+ Phcn_^ Nn[n_m p+ <bn[hog
Dllca[ncih ?cmn+) /03 A+/^ 0/. %6nb >cl+ .623&+ Oi \_ m[`_)
biq_p_l) nb_ nlc\[f h_ainc[ncha n_[g ^_]c^_^ ni m__e mj_]c`c]
]ihal_mmcih[f [onbilct[ncih i` nb_ Olc\_m' q[n_l g[le_ncha
[onbilcns+ Dh <lnc]f_ SDD) nb_ Olc\_m [h^ nb_ Nn[n_ [al__ ni
j_ncncih >ihal_mm ni _h[]n f_acmf[ncih j[nn_lh_^ [`n_l nb_
Dh^c[h Hch_l[f ?_p_fijg_hn <]n i` .65/) /2 P+N+>+ /.-. _n m_k+
%Ol+ A_\+ /5) .652) jj+ 02*03&+ Obcm cm nb_ ihfs
]ihal_mmcih[f f_acmf[ncih l_kocl_^ ch nb_ >igj[]n+

Ach[ffs) cn mbiof^ \_ hin_^ nb[n <lnc]f_ DDD i` nb_
>igj[]n jf[]_m nqi mcahc`c][hn fcgcn[ncihm ih nb_ Nn[n_ qcnb
l_mj_]n ni nlc\[f q[n_l g[le_ncha+ Aclmn) [m hin_^) oh^_l
j[l[al[jb 0 i` N_]ncih F) nb_ Nn[n_ gomn i``_l nb_ Olc\_m
mo\mn[hnc[ffs _ko[f j[lnc]cj[ncih ch [hs mn[n_ q[n_l g[le_ncha
ijjilnohcns ch Ailn K_]e M_m_lpicl il `lig nb_ g[chmn_g i` nb_
Hcmmiolc Mcp_l \_fiq nb_ ?[g+ %Ob_ Phcn_^ Nn[n_m b[m [al__^
nb[n nb_ Nn[n_ ][h g[le_n oj ni 0--)--- []l_*`__n `lig Ailn
K_]e M_m_lpicl) \on mn[n_ f[q b[m hin s_n cgjf_g_hn_^ nb[n
f[la_ [h [onbilcns+& N_]ih^) ch j[l[al[jb 4 i` N_]ncih F nb_
Nn[n_ [al__m hin ni n[r nb_ jli]__^m nb_ Olc\_m l_]_cp_ `lig
q[n_l g[le_ncha+ Obcm q[m [al__^ ni A_\lo[ls /5) .652 %Ol+ j+
.1&+

%/& =[]ealioh^

Alig nb_ _[lfc_mn j[ln i` nb_ h_ainc[ncihm) nb_
Olc\_m _rjl_mm_^ [h chn_l_mn ch b[pcha nb_cl [onbilcns ni
g[le_n q[n_l ionmc^_ nb_ M_m_lp[ncih ]ih`clg_^ ch [hs
m_nnf_g_hn nb[n q[m l_[]b_^+ Obcm q[m ^cm]omm_^ [n nb_ `clmn
g__ncha ch =cffcham ih ?_]_g\_l ./) .65- %Ol+ 20*25&+ Dh
J]ni\_l .65/) [`n_l mo\mn[hnc[f h_ainc[ncihm) >b[clg[h Gi\f_
[al__^ ch jlch]cjf_ ni nlc\[f q[n_l g[le_ncha [onbilcns ch

11Dh nb_ h_ainc[ncihm) nb_ >iggcmmcih [al__^ nb[n nb_
Bip_lhil qiof^ [fmi mojjiln mo]b f_acmf[ncih+ %Ol+ A_\+ /5)
.652) jj+ 02*03+&
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l_nolh `il [al__g_hn \s nb_ nlc\[f h_ainc[ncha n_[g ni jlin_]n
[ff _rcmncha om_m _mn[\fcmb_^ jolmo[hn ni mn[n_ f[q ih nb_
p[lciom nlc\on[lc_m i` nb_ Hcmmiolc Mcp_l nb[n `fiq nblioab il
[l_ [^d[]_hn ni nb_ M_m_lp[ncih+ Obcm jlin_]ncih) qbc]b cm [
j[ln i` nb_ >igj[]n) cm ]ihn[ch_^ ch <lnc]f_ SQ) [h^ cm
^cm]omm_^ ch al_[n_l ^_n[cf \_fiq ch nbcm M_jiln) jj+ /5*02+

<m nb_ g[le_ncha jlipcmcihm q_l_ l_`ch_^ \s
h_ainc[ncih ch f[n_ .65/ [h^ _[lfs .650) nb_ Phcn_^ Nn[n_m
?_j[lng_hn i` nb_ <lgs [h^ ?_j[lng_hn i` @h_las chmcmn_^ ojih
mig_ fcgcn[ncihm ih nb_ [giohnm i` q[n_l nb[n qiof^ \_ ^cp_ln_^
`lig nb_ Hcmmiolc Mcp_l [n j[lnc]of[l ncg_m i` nb_ s_[l ni
jlin_]nY mig_qb[n nb_ h[pca[ncih[f [h^ bs^lijiq_l jli^o]ncih
[]ncpcnc_m i` nb_ Phcn_^ Nn[n_m+ Ob_m_ fcgcn[ncihm q_l_
h_ainc[n_^ [n nb_ ?_hp_l g__ncha ch A_\lo[ls .650+ Ob_s q_l_
]ihn[ch_^ ch nb_ .650 >igj[]n) [h^ [l_ hiq ]ihn[ch_^ ch
mig_qb[n mcgjf_l `ilg [m N_]ncih A i` <lnc]f_ DDD ch nb_ .652
>igj[]n+

<fmi) nb_ Nn[n_ chmcmn_^ ch .650 nb[n ^cp_lmcihm `il
Olc\[f q[n_l g[le_ncha ]igjfs qcnb p[fc^ mn[n_ f[q jlibc\cncihm
[a[chmn _rjilncha q[n_l ion i` nb_ Nn[n_) [h^ nb[n i``
M_m_lp[ncih g[le_ncha mbiof^ \_ fcgcn_^ ni nb_ Hcmmiolc Mcp_l
[h^ cnm nlc\on[lc_m ionmc^_ i` nb_ T_ffiqmnih_ Mcp_l =[mch+
Obcm q[m [fmi [al__^ ni ch \inb .650 [h^ .652) [h^ `ilgm nb_
\[mcm `il N_]ncihm B [h^ D) j[l[al[jb 0+

Dh cnm E[ho[ls .651 jlijim[f) nb_ Nn[n_ [mm_ln_^ nb_
jimcncih nb[n [ff nlc\[f q[n_l g[le_ncha ionmc^_ nb_
M_m_lp[ncih mbiof^ \_ mo\d_]n ni [ff mn[n_ f[qm+ <n nb_
Iip_g\_l .651 g__ncha ch =cffcham) nb_ nlc\[f h_ainc[ncha n_[g
l_d_]n_^ nbcm jlijim[f+ Ob_ nlc\[f h_ainc[ncha n_[g l_gch^_^
nb_ Nn[n_ nb[n Nn[n_ [al__g_hn ni nlc\[f q[n_l g[le_ncha
[onbilcns b[^ m_lp_^ [m nb_ \[mcm `il nb_ Olc\_m$ jlin_]ncih ch
.650 i` [ff _rcmncha om_m ih nb_ p[lciom nlc\on[ls mnl_[gm ni
nb_ Hcmmiolc Mcp_l nb[n `fiq nblioab nb_ M_m_lp[ncih+ R_
chmcmn_^ nb[n nb_ Nn[n_ qiof^ b[p_ ni [al__ ni [ q[n_l
g[le_ncha [onbilcns i` mo\mn[hnc[f jin_hnc[f _]ihigc] p[fo_ ni
nb_ Olc\_m c` [ m_nnf_g_hn q[m ni \_ l_[]b_^+ Ob_ h_ainc[ncha
n_[g ^c^ hin pc_q nb_ Nn[n_ .651 jlijim[f [m [ffiqcha `il
mcahc`c][hn _]ihigc] p[fo_) mch]_ cn cm ohfce_fs nb[n [hsih_
qiof^ jol]b[m_ q[n_l g[le_n_^ \s nb_ Olc\_m c` nb_s [fmi b[^ ni
]igjfs qcnb [ff mn[n_ f[q jlipcmcihm+ Dh nb_ pc_q i` nb_
h_ainc[ncha n_[g) mo]b j_lmihm qiof^ mcgjfs ]igjfs qcnb mn[n_
f[qm [h^ g[e_ nb_ ^cp_lmcihm nb_gm_fp_m+ Ob_ h_ainc[ncha n_[g
_rjl_mm_^ [ qcffchah_mm ni \_ `f_rc\f_ ih ^_n[cfm i` q[n_l
g[le_ncha mi fiha [m nb_ nlc\[f [onbilcns l_]iahct_^ q[m i`
mo\mn[hnc[f _]ihigc] p[fo_+ %Ol+ Iip+ .0*.1) .651) jj 0/*01
35) ...*../) ..6*.//) ./2*.04&+

?olcha .652) ^cm]ommcihm [\ion q[n_l g[le_ncha
i]]ojc_^ [ g[dil j[ln i` nb_ h_ainc[ncihm+ ?olcha cnm .652
f_acmf[ncp_ m_mmcih) nb_ Nn[n_ f_acmf[nol_ q[m ]ihmc^_lcha [h^
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ofncg[n_fs [^ijn_^ h_q f_acmf[ncih+_mm_hnc[ffs ]ih`_llcha [
gihijifs ojih nb_ Nn[n_ ?_j[lng_hn i` I[nol[f M_miol]_m ni
f_[m_ q[n_l qcnbch nb_ Nn[n_ i` Hihn[h[+ >iggcmmcih g_g\_l ?[h
F_ggcm) [ g_g\_l i` nb_ f_acmf[ncp_ n[me `il]_ nb[n ^_p_fij_^
nbcm f_acmf[ncih) l_jiln_^ ih nb_ ^l[`n f_acmf[ncih [n nb_
Fx~'lT*5Y h^ N g_`nch; ch C_f_h[ %Ol+ jj+ 5*/-&+ >iggcmmcih_l
F_ggcm ch^c][n_^ nb[n nb_ f_acmf[nol_ q[m ohfce_fs ni
[onbilct_ a_h_l[f q[n_l g[le_ncha \s mn[n_ q[n_l om_lm) [h^

fhmfmn oKih ncabn l_mnlc]ncihm [m ni q[n_l g[le_n_^
\s nb_ Nn[n_+ C_ mn[n_^ nb[n _hpclihg_hn[f [h^ jo\fc] chn_l_mn
]lcn_lc[ [h^ fcgcnm ih nb_ ko[hncns ni \_ g[le_n_^ qiof^ \_
]ihn[ch_^ ch nb[n f_acmf[ncih+

=_][om_ nb_ mn[n_ q[n_l g[le_ncha f_acmf[ncih
l_mnlc]nm nb_ [giohn i` q[n_l nb_ Nn[n_ ][h g[le_n) nb_
>iggcmmcih q[m chmcmn_hn nb[n nb_ Olc\_m \_ fcgcn_^ ch
ko[hncns+ %@+a+) Ol+ E[h+ /5*/6) .652) jj+ 5/) .01*.1- &12
Ob_ nlc\[f h_ainc[ncha n_[g l_mcmn_^ ko[hncns fcgcn[ncihm) \on
`ch[ffs [al__^ ni nb[n ]ih]_jn ch pc_q i` nb_ ip_l[ff \_h_`cnm
ni nb_ Olc\_m oh^_l nb_ >igj[]n+ %Ol+ A_\+ /5) .652) jj+
/1*01&+ Jh nb_ inb_l b[h^) qbcf_ nb_ mn[n_ q[n_l g[le_ncha
f_acmf[ncih _h[]n_^ ch .652 ]ih`_lm [onbilcns ni g[le_n q[n_l
_r]fomcp_fs ch nb_ Nn[n_ ?_j[lng_hn i` I[nol[f M_miol]_m) nb_
nlc\[f h_ainc[ncha n_[g q[m ]ih]_lh_^ qcnb nb_ jimmc\cfcns nb[n
nb_ Nn[n_ g[s g nb_ `onol_ ^lij nbcm jo\fc] f_[mcha ]ih]_jn
[h^ mcgjfs [ffiq jlcp[n_ q[n_l om_lm ni g[e_ ]igg_l]c[f
g[le_ncha nl[hm[]ncihm+ Obcm ]ih]_lh a[p_ mb[j_ ni nb_
l_kocl_g_hnm i` N_]ncih F) j[l[al[jbm 2 [h^ 3+

%0& =_h_`cnm ni nb_ Olc\_m

Ob_ nlc\[f h_ainc[ncha n_[g \_fc_p_m nb[n nbcm q[n_l
g[le_ncha [onbilcns ]l_[n_m [h ijjilnohcns qbc]b g[s mig_^[s \_
i` al_[n _]ihigc] p[fo_ ni nb_ Olc\_m+ Ob_ l_mnlc]ncihm nb[n
q_ [al__^ ni q_l_ ^l[`n_^ mi nb[n nb_s ]iof^ \_ ]igjfc_^ qcnb
_2NcpT z%;l ^fp;lm`ihm Ailn K_]e M_m_lpicl [h^ nb_ g[chmn_g
i` nb_ Hcmmiolc Mcp_l+ Ob_l_ cm [h [gjf_ q[n_l mojjfs nb_l_)
[h^ cn cm ohfce_fs nb[n [ ^cp_lmcih qcff [^p_lm_fs [``_]n [h
_rcmncha om_l) cgj[cl q[n_l ko[fcns) ]l_[n_ m[fch_ m__j il
chdol_ `cmb il qcf^fc`_ jijof[ncihm ch nb_ Mcp_l+ <fnbioab [
om_ ][hhin ][om_ ohl_[mih[\f_ [h^ mcahc`c][hn _hpclihg_hn[f
^[g[a_ [h^ gomn ]igjfs qcnb ]_ln[ch mn[n_ l_aof[ncihm mo]b [m

1 2 O: 1+' n + + ++ + [lnc[f [al__g_hn ch jlch]cjf_ b[^ \__h l_[]b_^ ih inb_l
jlipcmcihm ]ih]_lhcha nlc\[f nl[hm`_lm i` ^cp_lmcihm `lig nb_
Hcmmiolc ionmc^_ nb_ M_m_lp[ncih [n nb_ E[ho[ls /5) .652 C_f_h[

Ohd Y 58 m__ [fmi Ol* E[h* 5*6$ .652$ KK* /.*/5).-0) ./5 .0.&+ Ob_ Nn[n_ [n nb[n ncg_ [al__^ ni nb_ l_]cjli][f
dichn p_hnol_ [ll[ha_g_hn ]ihn[ch_^ ch N_]ncih F) j[l[al[jbm /
[h^ 0 %Ol+ E[h+ /5*/6) .652) jj+ 54) .1.&
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nb_ H[dil A[]cfcnc_m Ncncha <]n) nb_ nlc\[f h_ainc[ncha n_[g
\_fc_p_m [hs g[dil ch^omnls jlijimcha ni nl[hmjiln [h^ om_ nb_
q[n_l ionmc^_ nb_ M_m_lp[ncih gomn ]igjfs ch mo\mn[h]_ qcnb
nb_m_ l_kocl_g_hnm [m j[ln i` cnm iqh jf[hhcha jli]_mm [h^
oh^_l _rcmncha f[q+ Ob_ l_kocl_g_hnm mbiof^ nb_l_`il_ hin \_
\ol^_hmig_ ni nb_ Olc\_m+ <h^ nb_ jlimj_]n nb[n nb_ Nn[n_ qcff
\_ [ j[lnc]cj[hn ch nlc\[f q[n_l p_hnol_m ch]l_[m_m nb_
fce_fcbii^ nb[n nb_ Nn[n_ qcff \_ ]iij_l[ncp_ [m g[le_nch[
ijjilnohcnc_m [lcm_+

J` ]iolm_) cn cm cgjimmc\f_ hiq ni _mncg[n_ nb_
_]ihigc] p[fo_ i` nb_ Olc\_Üm jiq_l ni g[le_n q[n_l ionmc^_ nb_
M_m_lp[ncih ch nb_ `onol_+ Nch]_ nb_l_ jl_m_hnfs m__gm ni \_
mo\mn[hnc[f q[n_l ch Ailn K_]e M_m_lpicl [h^ ch nb_ Mcp_l \_fiq
cn) cn cm ohfce_fs nb[n [hs ch^omnlc[f il ]igg_l]c[f om_l qcff
j[s `il q[n_l `lig nb_ Olc\_m ch nb_ h_[l `onol_) j_lb[jm _p_h
ch nb_ h_rn m_p_l[f ^_][^_m+ Ob[n ]iof^ ]b[ha_) biq_p_l)
_cnb_l c` q[n_l ^_p_fijg_hn ]ihncho_m ni ch]l_[m_ ch nb_
^iqhmnl_[g mn[n_m il ch Hihn[h[) il c` nb_ Hcmmiolc Mcp_l cm
f_a[ffs  [jjilncih_^ [giha nb_ mn[n_m i` nb_ =[mch) [h^
Hihn[h[ l_[]b_m nb_ fcgcn i` cnm [jjilncih_^ mb[l_+ Ii ih_ ][h
n_ff qb_nb_l) il qb_h) nb_m_ _p_hnm gcabn b[jj_h+ =on c` nb_s
i]]ol) nb_ [onbilcns ni g[le_n q[n_l ]iof^ \_]ig_ p_ls
p[fo[\f_) jli\[\fs `[l gil_ p[fo[\f_ nb[h q[n_l ^_pin_^ ni
[alc]ofnol_+

>+ KMJO@>ODJI JA @SDNODIB PN@N

%.& Nogg[ls i` >igj[]n Klipcmcihm

<lnc]f_ DQ i` nb_ >igj[]n jlin_]nm _rcmncha om_m)
\inb Dh^c[h [h^ hih*Dh^c[h) ih nb_ p[lciom nlc\on[lc_m nb[n
nl[p_lm_ [h^Y]jlioh^ q[n_l \[mchm nb[n oh^_lfc_ nb_
M_m_lp[ncih) `lig [ff `onol_ om_m [onbilct_^ \s _cnb_l nb_
Olc\_m il nb_ Nn[n_+ <m ni h_q om_m) [ff h_q nlc\[f om_m b[p_
jlcilcns ip_l [ff h_q Nn[n_ om_m) cll_mj_]ncp_ i` qb_h
]igg_h]_^+

N_]ncih < i` <lnc]f_ DQ m_nm `ilnb nb_ _rcmncha om_m
nb[n [l_ jlin_]n_^+ Ob_ `clmn jlcilcns cm Dh^c[h om_m+ Dh
j[l[al[jb .) _rcmncha om_m i` q[n_l \s Dh^c[hm ih nb_
M_m_lp[ncih [l_ acp_h nb_ `clmn lcabn ih [ff i` nb_
nlc\on[lc_m+ Ob_l_ [l_ [jjlircg[n_fs 62- []l_m i` _rcmncha

13
R[n_l ^_p_fijg_hn b[m \__h l_f[ncp_fs ]ihmn[hn ch

Hihn[h[ ch l_]_hn ^_][^_m+

14
Ob_m_ nlc\on[lc_m [l_ ^_`ch_^ ch <lnc]f_ DD %/4&+



*1

,0om_m `il cllca[ncih+ Dh [^^cncih) [ff _rcmnrha il `onol_
om_m \s Dh^c[hm qcnbch nb_ M_m_lp[ncih `il mni]e q[n_lcha
joljim_m hin ch _r]_mm i` /- []l_*`__n j_l s_[l `il _[]b
cgjioh^g_hn) [h^ [ff _rcmncha [h^ `onol_ om_m `il ^ig_mnc]
joljim_m [l_ jlin_]n_^ ip_l [ff _rcmncha mn[n_ f[q om_m
qcnbion l_a[l^ ni qb_h nb_m_ om_m ]igg_h]_+ Obcm g_[hm nb[n
Dh^c[hm g[s ^cp_ln [h^ om_ mol`[]_ il alioh^ q[n_l ch nb_
`onol_ `il ^ig_mnc] il jlin_]n_^ mni]e q[n_lcha om_m
cll_mj_]ncp_ i` [hs inb_l lcabn ni q[n_l il alioh^ q[n_l
oh^_lfscha nb_ M_m_lp[ncih+

I_rn) j[l[al[jb 0 i` <lnc]f_ DQ mo\il^ch[n_m nb_
l_g[ch^_l i` nb_ Olc\[f R[n_l Mcabn ih nb_ nlc\on[lc_m %\on hin
ih nb_ Hcmmiolc g[chmn_g& ni `iol ][n_ailc_m i` om_m
_mn[\fcmb_^ jolmo[hn ni mn[n_ f[q7

%.& =_h_`c]c[f om_m i` q[n_l qcnb [ jlcilcns ^[n_ i`
?_]_g\_l 0.) .651) il _[lfc_l qbc]b [l_
c^_hnc`c_^ ch <jj_h^cr < i` nb_ >igj[]n8

15<`n_l nb_ >igj[]n q[m _r_]on_^) nb_ Olc\_m ^cm]ip_l_^
nb[n [ nlc\[f g_g\_l) Hl+ >b[lf_m =li]emgcnb) q[m jl_j[lcha ni
cllca[n_ 0-- []l_m h_[l nb_ ]ih`fo_h]_ i` Kil]ojch_ >l__e [h^
nb_ Hcfe Mcp_l+ Ob_ j[lnc_m [al__^ ni [h [g_h^g_hn nb[n qiof^
jlin_]n nbcm jlijim_^ om_+ Dn cm ]ihn[ch_^ [m j[l[al[jb .%^&
ni N_]ncih <+ Hl+ =li]emgcnb' m qcnb^l[q[f jlijim_m ni om_
alioh^ q[n_l) qbc]b cm [fmi nb_ miol]_ i` [n f_[mn ih_ i` nb_
inb_l jlin_]n_^ _rcmncha Dh^c[h om_m+ <ff qcnb^l[q[fm
_hog_l[n_^ ch j[l[al[jb . [l_ jlin_]n_^ cll_mj_]ncp_ i` [hs
_rcmncha om_m oh^_l mn[n_ f[q+

16?ig_mnc] om_m [l_ ^_`ch_^ ch <lnc]f_ ..%5&+

 Y<jj_h^cr < ch^c][n_m nb_ miol]_ i` [ ^cp_lmcih) cnm
fi][ncih ch n_lgm i` qb_nb_l cn cm ih il i`` nb_ M_m_lp[ncih)
nb_ h[nol_ i` om_) [h^ nb_ g[rcgog hog\_l i` []l_m il []l_*`__n
j_l s_[l qbc]b [l_ jlin_]n_^+

Ail _r[gjf_) nb_ <jj_h^cr jlipc^_m nb[n h_q om_m i` nb_
Olc\[f R[n_l Mcabn qcff hin chn_l`_l_ qcnb `off m_lpc]_
cllca[ncih i` .25 []l_m `lig mol`[]_ q[n_l qcnbch nb_ Kil]ojch_
>l__e q[n_lmb_^ i`` nb_+M_m_lp[ncih+ Ob_ Nn[n_ mojjfc_^ nb_m_
[]l_[a_m [m _rcmncha om_m [h^ Nn_nmih @hach__lm p_lc`c_^ nb_g+

N_]ncih = i` <lnc]f_ DQ jlipc^_m nb[n nb_ Nn[n_ g[s hin
%.& +mbc`n `lig mol`[]_ ni alioh^ q[n_l %il pc]_ p_lm[&) il %/&
mbc`n [h i`` M_m_lp[ncih om_ ni [h ih M_m_lp[ncih ih_ %il pc]_

%Aiinhin_ >ihncho_^&



)

+(

%/& Mcabnm i` nb_ Phcn_^ Nn[n_m Acmb [h^ Rcf^fc`_
N_lpc]_ `il H_^c]ch_ G[e_ Rcf^fc`_ M_`oa_ ion i`
q[n_lm i` nb_ =ca Ho^^s >l__e [m `ch[ffs
^_n_lgch_^ \s nb_ mn[n_ q[n_l ]ioln;

%0& =_h_`c]c[f om_m i` q[n_l `il ^ig_mnc] joljim_m8
[h^

%Aiinhin_ >ihncho_^&
p_lm[&) il gip_ q[n_l `lig ih_ q[n_lmb_^ ni [hinb_l %m[s `lig
Kil]ojch_ >l__e ni nb_ Kijf[l Mcp_l&+ <h cllca[ncih om_ g[s \_
mbc`n_^ ni [hinb_l om_ ihfs c` []l_[a_ cm l_ncl_^ `lig
cllca[ncih+

Oi cffomnl[n_) c` nb_ q[n_l ]iolnm [h^ nb_ Nn[n_
[^gchcmnl[ncp_ g_]b[hcmg ^_n_lgch_ nb[n nb_l_ [l_ l_[ffs ihfs
.-- []l_m cllca[n_^ ionmc^_ nb_ M_m_lp[ncih `lig nb_ mol`[]_
q[n_l i` Kil]ojch_ >l__e qcnb [ jlcilcns ^[n_ i` ?_]_g\_l 0.)
.651 il _[lfc_l) ihfs .-- []l_m qiof^ \_ jlin_]n_^+ Ob_ Nn[n_
]iof^ hin mbc`n nb[n jlin_]n_^ om_ il nb_ l_g[chcha 25 []l_m ni
[hinb_l fi][ncih) mo]b [m Kil]ojch_ >l__e ih nb_ M_m_lp[ncih)
il nb_ Kijf[l Mcp_l+ Ncgcf[lfs) nb_ Nn[n_ ]iof^ hin nl[hm`_l
[hs i` nb_ jlin_]n_^ []l_[a_ cllca[n_^ `lig mol`[]_ q[n_l mi [m
ni ch]l_[m_ nb_ jlin_]n_^ []l_m cllca[n_^ `lig alioh^ q[n_l ch
nb_ Kil]ojch_ >l__e q[n_lmb_^ [\ip_ nb_ 1)./0 []l_m ionmc^_ nb_
M_m_lp[ncih jlin_]n_^ \s nb_ >igj[]n+ Ob_ Nn[n_ ]iof^ i`
]iolm_ [onbilct_ 25 [^^cncih[f []l_m %il [hs inb_l [giohn& ni
\_ cllca[n_^ ch .652 il f[n_l) \on nbim_ []l_m qiof^ hin \_
jlin_]n_^ `lig h_q nlc\[f om_m+

Ncgcf[lfs) c` nb_ mn[n_ q[n_l ]iolnm [h^ nb_
[^gchcmnl[ncp_ g_]b[hcmg ofncg[n_fs ^_n_lgch_ nb[n /-- []l_m
[l_ []no[ffs cllca[n_^ `lig mol`[]_ q[n_l i` Kil]ojch_ >l__e
ionmc^_ nb_ M_m_lp[ncih qcnb jlcilcns ^[n_m i` .651 il _[lfc_l)
ihfs .25 []l_m qiof^ \_ jlin_]n_^+ Ob_ l_mn qiof^ \_
mo\il^ch[n_^ ni nb_ Olc\[f R[n_l Mcabn+

Dh [ff) nb_ Nn[n_ l_jiln_^ nb[n `cfcham ch nb_cl q[n_l
]iolnm ih nb_ nlc\on[lc_m ]ip_l ]f[cg_^ cllca[ncih `il
[jjlircg[n_fs 23)--- []l_m) go]b gil_ nb[h cm jlin_]n_^ ch
<lnc]f_ DQ+ %Ol+ E[h+ /5) .652) jj+ /0*/1+& =on \inb nb_
Nn[n_ _rj_lnm [h^ Nn_nmih @hach__lm \_fc_p_ nb_m_ [l_ al_[nfs
ch`f[n_^+ Dh [hs _p_hn) ihfs 0/)--- []l_m nin[f [l_ jlin_]n_^
`lig `onol_ om_m i` nb_ Olc\[f R[n_l Mcabn+ Dh mbiln) nb_
jlin_]n_^ []l_[a_m ch _[]b ][n_ails ch <jj_h^cr < [l_ [ g[rcgog
`il nb[n ][n_ails+ D` nb_ []no[f []l_[a_ ch [hs ][n_kils cm
^_n_lgch_^ ni \_ gil_) nb_ Olc\_m [l_ hin i\fca_^ ni jlin_]n
cn) qb[n_p_l cnm jlcilcns ^[n_+ <h^ c` nb_ []no[f []l_[a_
cllca[n_^ jlcil ni ?_]_g\_l 0.) +.651 cm ^_n_lgch_^ ni \_ f_mm
`il [ j[lnc]of[l ][n_ails) nb_ Olc\_m [l_ l_kocl_^ ni jlin_]n
f_mm+



+)

%1& =_h_`c]c[f om_m `il mni]e q[n_lcha joljim_m ch
_rcmn_h]_ jlcil ni ?_]_g\_l 0.) .651) [h^ [hs
h_q mni]eq[n_lcha om_m hin ch _r]_mm i` /-
[]l_*`__n j_l s_[l `il _[]b cgjioh^g_hn+

K[l[al[jb 0 [fmi g[e_m cn ]f_[l nb[n nb_ Olc\[f R[n_l
Mcabn ih nb_ g[chmn_g i` nb_ Hcmmiolc Mcp_l cm hin mo\il^ch[n_^
ni [hs q[n_l om_m ih nb_ nlc\on[lc_m+ <fmi) j[l[al[jb 1 i`
N_]ncih < g[e_m cn ]f_[l nb[n nb_ Olc\[f R[n_l Mcabn cm jlcil
ni [ff om_m i` mol`[]_ [h^ alioh^ q[n_l ch nb_ Nn[n_ qcnb [
jlcilcns ^[n_ f[n_l nb[h H[s .) .555) inb_l nb[h nbim_
mj_]c`c][ffs jlin_]n_^ ch <lnc]f_ DQ+

Ph^_l N_]ncih = i` <lnc]f_ DQ) hi ]b[ha_m ch om_
oh^_l mn[n_ f[q ][h chn_l`_l_ qcnb [ om_ i` nb_ Olc\[f R[n_l
Mcabn _rcmncha [n nb_ ncg_ i` nb_ ]b[ha_) il ]b[ha_ nb_ [giohn
i` mol`[]_ q[n_l `fiqcha ihni nb_ M_m_lp[ncih qcnbch [hs
q[n_lmb_^) il mbc`n \_nq__h alioh^ q[n_l [h^ mol`[]_ q[n_l il
`lig ih_ q[n_lmb_^ ni [hinb_l+ <fmi) c` [ jlin_]n_^
[alc]ofnol[f om_ cm ]b[ha_^ ni [ hih[alc]ofnol[f om_) il [
mnil[a_ l_m_lpicl cm ]ihmnlo]n_^) f[h^ gomn \_ l_ncl_^ `lig
cllca[ncih m_lpc]_+ Ach[ffs) [hs h_q hih*cllca[ncih om_m [l_
mo\d_]n ni gihcnilcha i` ^cp_lmcihm [h^ l_nolh `fiqm \s \inb
nb_ Olc\_m [h^ nb_ Nn[n_ [n nb_ _rj_hm_ i` nb_ iqh_l+

%\& =[]ealioh^

Ob_ jlin_]ncih i` mn[n_ q[n_l lcabnm ch j[l[al[jb 0
i` N_]ncih < [m [a[chmn `onol_ _r_l]cm_m i` nb_ Olc\[f R[n_l
Mcabn q[m _mm_hnc[ffs h_ainc[n_^ \_nq__h nb_ j[lnc_m ^olcha
.65/+ <n nb_ N_jn_g\_l .65. Kijf[l g__ncha) nb_ Nn[n_ jlijim_^
nb[n nb_ j[lnc_m mno^s [h^ ^cm]omm [ mb[lcha i` mbiln[a_m ih
nb_ nlc\on[ls mnl_[gm+ Ob_ nlc\[f h_ainc[ncha n_[g l_`om_^ ni
^cm]omm nb_ g[nn_l [n nb[n g__ncha [n [ff %Ol+ N_jn+ /1) .65.)
jj+ 54*55&+ <`n_l nb_ Nn[n_ [al__^ ch jlch]cjf_ ni nb_
jl[]nc][\fs cllca[\f_ []l_[a_m ^_n_lgch_^ \s Nn_nmih @hach__lm
ch H[l]b) .65/) nb_ h_ainc[ncha n_[g oh^_lniie ni ]ihmc^_l [h
[jjilncihg_hn i` nb_ [hho[f `fiq i` nb_ p[lciom nlc\on[lc_m
\_nq__h nb_ Nn[n_ [h^ nb_ Olc\_m ih [ j_l]_hn[a_ \[mcm+ Ob_
nlc\[f h_ainc[ncha n_[g [fmi ]ihmc^_l_^ nb_ jlin_]ncih i` [
]_ln[ch hog\_l i` []l_*`__n j_l s_[l i` _rcmncha om_m ih _[]b
nlc\on[ls+ R_ ^c^ nbcm \_][om_ [ m_nnf_g_hn nb_h m__g_^

YN__ h+ 2-) mojl[+

2/<n nb_ =cffcham g__ncha ih Iip_g\_l .0 [h^ .1) .651) nb_
nlc\[f h_ainc[ncha n_[g l_pc_q_^ p[lciom [fn_lh[ncp_m ni nb_

%Aiinhin_ >ihncho_^&
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jimmc\f_) [h^ q_ l_]iahct_^ nb[n [ >igj[]n gomn jlipc^_ mig_
jlin_]ncih `il _rcmncha om_m ni \_ jifcnc][ffs []]_jn[\f_) _p_h
c` fcnca[ncih qiof^ hin jlin_]n nbim_ om_m+

Ob_ Nn[n_ mojjfc_^ Nn_nmih @hach__lm qcnb _mncg[n_m
i` _rcmncha om_m \s q[n_lmb_^) [h^ ch N_jn_g\_l .65/) Nn_nmih
@hach__lm [h^ p[lciom _rj_lnm `lig nb_ Nn[n_ nl[p_ff_^ [fiha
nb_ nlc\on[lc_m ni p_lc`s []no[f om_m ih _[]b nlc\on[ls
msmn_g+ Rb_h nb_ Nn[n_ >iggcmmcih [al__^ ni nlc\[f q[n_l
g[le_ncha [onbilcns ch J]ni\_l .65/) nb_ h_ainc[ncha n_[g nb_h
[al__^ ni jlin_]n [ff _rcmncha om_m ih nbim_ nlc\on[lc_m+ <n
nb_ ?_hp_l g__ncha ch A_\lo[ls .650) nb_ nlc\[f h_ainc[ncha
n_[g [al__^ [fmi ni jlin_]n) ch [^^cncih ni _rcmncha om_m)
j_lgcnm cmmo_^ \s nb_ Nn[n_ ih nb_ nlc\on[lc_m nb[n b[p_ hin
s_n \_]ig_ [h []no[f om_ i` q[n_l+

Ob_ \[mc] mnlo]nol_ i` <lnc]f_ DQ i` nb_ .650 >igj[]n
a_h_l[ffs molpcp_^ ch nb_ jl_m_hn >igj[]n+ Ob_ jlin_]n_^
_rcmncha mn[n_ f[q om_m [l_ [fgimn [ff `il cllca[ncih+ <\ion
.6)2-- []l_m ch [ff [l_ cllca[n_^ ih [ l_aof[l \[mcm
%`off*m_lpc]_ cllca[ncih& ch nb_m_ q[n_lmb_^m+ <\ion .0)---
[^^cncih[f []l_m [l_ m_lp_^ \s  q[n_l mjl_[^cha ^olcha j_lci^m
i` bcab mnl_[g `fiq) omo[ffs ^olcha nb_ _[lfs mjlcha+ Ob_
l_aof[l il  `off m_lpc]_ cllca[ncih ^cp_lnm [\ion 4-)---
[]l_*`__n [h^ ]ihmog_m [\ion 02)--- []l_*`__n [ s_[l+ Ob_
q[n_l mjl_[^cha) il  j[lnc[f m_lpc]_ cllca[ncih ]ihmog_m [\ion
3)--- []l_*`__n [hho[ffs+

Himn i` nb_  `off m_lpc]_ cllca[ncih cm ^ih_ `lig
alioh^ q[n_l) hin mol`[]_ `fiq+ J` nb_ .6)2-- []l_m m_lp_^ \s
`off m_lpc]_ cllca[ncih) [\ion ./)--- []l_m [l_ cllca[n_^ \s
alioh^ q[n_l jogjcha+ Pm_ i` alioh^ q[n_l cm _mj_]c[ffs
jl_p[f_hn ch nb_ Kil]ojch_ >l__e [h^ =ca Ho^^s >l__e
q[n_lmb_^m) qb_l_ [ nin[f i` [\ion .-)--- []l_m %gimnfs ionmc^_
nb_ M_m_lp[ncih& [l_ cllca[n_^ \s alioh^ q[n_l+ Dh [ff) [\ion
2- j_l]_hn i` nb_* ^cp_lmcihm [onbilct_^ \s mn[n_ f[q [h^
jlin_]n_^ \s nb_ >igj[]n [l_ `lig alioh^ q[n_l+ Ho]b i` nbcm
cm jli\[\fs jogj_^ `lig [ alioh^ q[n_l \[Ych nb[n cm [h
[h]_mnl[f ]b[hh_f i` nb_ Hcmmiolc Mcp_l+

%Aiinhin_ >ihncho_^&
mo\il^ch[ncih ofncg[n_fs jlipc^_^ ch <lnc]f_ DQ+ Ob_
h_ainc[ncha n_[g g[^_ cn ]f_[l nb[n c` nb_ Nn[n_ qcmb_^ ni
l_n[ch nb[n ^_al__ i` jlin_]ncih) nb_ Olc\_m gomn l_n[ch nb_
\[mc] [^p[hn[a_m jlipc^_^ ni nb_g ch nb_ .650 >igj[]n+ %Ol+
6/*61) .//&+

Gcnnf_ cm ehiqh [\ion nbcm alioh^ q[n_l miol]_+ Dn g[s
il g[s hin \_ ]ihh_]n_^ bs^lifiac][ffs ni nb_ =ca Ho^^s >l__e
il nb_ jl_m_hn Hcmmiolc Mcp_l+



++

Himn i` nb_ []l_m cllca[n_^ oh^_l mn[n_ f[q lcabnm
[l_ ionmc^_ nb_ M_m_lp[ncih+ J` nb_ 0/)--- []l_m l_]_cpcha
mig_ cllca[ncih m_lpc]_) [\ion /2)--- [l_ ionmc^_ nb_
M_m_lp[ncih \ioh^[lc_m Ç [jjlircg[n_fs ./)2-- []l_m ch nb_ =ca
Ho^^s q[n_lmb_^) 4)2-- []l_m ch nb_ Kijf[l q[n_lmb_^ [h^ 2)---
ch nb_ Kil]ojch_ >l__e q[n_lmb_^ uqbc]b) [m hin_^) cm gimnfs
alioh^ q[n_l jogjcha&+ Ph^_l nb_ >igj[]n) nb_m_ _rcmncha
cllca[ncih om_m qiof^ \_ jlin_]n_^) [h^ nb_ Olc\_m qiof^ [ffiq
nb_g ni ]ihncho_ `il_p_l) ^_mjcn_ nb_ Olc\_m$ jlcilcns oh^_l
nb_ Rchn_lm ?i]nlch_+

@rcmncha gohc]cj[f) ch^omnlc[f [h^ ]igg_l]c[f om_m
[l_ [fmi jlin_]n_^ \s nb_ >igj[]n+ Ob_l_ [l_ [\ion .)2--
[]l_*`__n j_l s_[l i` _rcmncha gohc]cj[f om_mugimnfs ih nb_
Kijf[l [h^ =ca Ho^^s& [h^ /).-- []l_*`__n j_l s_[l i`
ch^omnlc[f [h^ ]igg_l]c[f om_m %gimnfs ih nb_ =ca Ho^^s&+

Ob_ Dhn_lcil ?_j[lng_hn [fmi chmcmn_^ nb[n nb_ Olc\_m
jlin_]n Dhn_lcil$m _rcmncha om_m i` nb_ =ca Ho^^s >l__e [h^ cnm
nlc\on[lc_m ionmc^_ nb_ M_m_lp[ncih `il nb_ H_^c]ch_ G[e_
Rcf^fc`_ M_`oa_) +[m nbim_ om_m [l_ ofncg[n_fs ^_]l__^ ch ]ioln+
%Obcm g[s l_kocl_ nb[n nb_ Olc\_m j[lnc]cj[n_ ch nbim_ ]ioln
jli]__^cham ni \_ mol_ hiY_r]_mmcp_ lcabnm [l_ [q[l^_^ ni nb_
?_j[lng_hn i` Dhn_lcil+&

@r]_jn `il nb_ qcf^fc`_ l_`oa_) `il qbc]b nb_l_ [l_
hi ^_j_h^[\f_ `caol_m) nbcm >igj[]n jlin_]nm [\ion 12)---
[]l_*`__n j_l s_[l i` ]ihmogjncp_ om_m Ç [\ion b[f` `lig
mol`[]_ `fiqm [h^ b[f` `lig alioh^ q[n_l+ Obcm g_[hm nb[n
gimn) c` hin [ff) mol`[]_ q[n_l [p[cf[\f_ ih nb_m_ mnl_[gm
^olcha nb_ cllca[ncih m_[mih ch hilg[f s_[lm qcff \_ om_^ \s
hih*Dh^c[hm ]f[cgcha q[n_l oh^_l mn[n_ f[q+

I_q nlc\[f om_m `lig alioh^ q[n_l [l_ jlcil ni [hs
h_q mn[n_ om_m+ Ni cn cm nb_il_nc][ffs jimmc\f_ nb[n nb_
Olc\_m ][h ^_p_fij h_q alioh^ q[n_l om_m ch nb_m_ [l_[m+
Gcnnf_ cm ehiqh [\ion alioh^ q[n_l miol]_m+ R_ mcgjfs ^i hin
ehiq [h^ ][hhin ^_n_lgch_ biq go]b alioh^ q[n_l ][h m[`_fs \_
jogj_^ qcnbion ^_jf_ncha nb_ mojjfs+ Dn g[s \_ gil_) il cn g[s

21
Ob_ Olc\_m l_mcmn_^ nbcm jlipcmcih) [h^ [ al_[n ^_[f i`

ncg_ q[m mj_hn h_ainc[ncha [\ion cn [n nb_ A_\lo[ls .650
g__ncha ch ?_hp_l+ %Ol+ Iip+ .0) .651) j+ 44&+ Dhn_lcil
chmcmn_^ ojih nbcm jlipcmcih \_][om_ nb_ lcabnm i` nb_ qcf^fc`_
l_`oa_ qiof^ inb_lqcm_ \_]ig_ dohcil ni mn[n_ om_m ]igg_h]_^
mch]_ nb_ .60-m) qb_h nb_ l_`oa_ q[m _mn[\fcmb_^+ Ob_ nlc\[f
h_ainc[ncha n_[g ofncg[n_fs [al__^) ch j[ln \_][om_ nb_ l_`oa_
g[s [mmcmn ch g[chn[chcha chmnl_[g `fiqm ih =ca Ho^^s >l__e
nb[n qiof^ inb_lqcm_ b[p_ ni \_ _mn[\fcmb_^ \s nb_ Olc\_m [h^
nbom ]iohn [m [ ]ihmogjncp_ om_ i` nb_ Olc\[f R[n_l Mcabn+



+,

_p_h \_ f_mm) nb[h cm hiq \_cha jogj_^+ >ihm_ko_hnfs) nb_
Olc\_m g[s \_ [\f_ ni om_ alioh^ q[n_l ch jf[]_m) \on q_ ][hhin
jl_m_hnfs \_ ]_ln[ch i` nb[n+ JO7

Y X @r]_jn qb_l_ alioh^ q[n_l ][h \_om_^) `il nb_Olc\_m
ni ^_p_fij g[dil h_q om_m ih nb_ nlc\on[lc_m) mnil[a_
l_m_lpiclm gomn \_ ]ihmnlo]n_^ ih nb_ nlc\on[lc_m ni ][jnol_

iReWf]]} V:e[ Xep hih*Dh^c[h mnil[a_ i` mct_ ih nb_
nlc\on[lc_m qcff [fgimn mol_fs \_ l_kocl_^ [m [ jl[]nc][f
g[nn_l ni h_ainc[n_ [ ^_`_ll[f [al__g_hn qcnb nb_ Olc\_m & Ob_
g[dil j[ln i` nb_ `fiq ch nb_m_ mnl_[gm cm ch nb_ qchn_l [h^
_[lfs mjlcha) mi mo]b mnil[a_ `[]cfcnc_m [l_ i` ]iolm_
nb_il_nc][ffs jimmc\f_+ Kin_hnc[f mcn_m q_l_ c^_hnc`c_^ ch nb_
Hillcmih*H[c_lf_ q[n_l chp_hnils ch nb_ gc^*.64-m+ =on Nn_nmih
@hach__lm \_fc_p_m nb[n nb_m_ `[]cfcnc_m qiof^ jli\[\fs\_ mi
_rj_hmcp_ nb[n nb_s qiof^ hin \_ `_[mc\f_) [n f_[mn `il
cllca[ncih om_+ Ob_ Olc\_m gomn [mmog_) nb_l_`il_) nb[n c`
nb_s l[nc`s nb_ >igj[]n) nb_ Olc\_m [l_ `il_aicha mo\mn[hnc[f
h_q om_m i` q[n_l ih nb_m_ nlc\on[ls mnl_[gm+ Obcm) [m hin_^)
cm nb_ g[dil ]igjih_hn i` nb_ >igj[]n nb[n cm hin `[pil[\f_ ni
nb_ Olc\_m+

%0& =_h_`cnm ni nb_ Olc\_m

c Ob_ \_h_`cnm ni nb_ Ailn K_]e Olc\_m i` jlin_]ncha
_rcmncha om_m Ç ch]fo^cha _rcmncha mn[n_ om_m Ç gomn \_
_p[fo[n_^ ch nb_ ]ihn_rn i` nb_ >igj[]n [m [ qbif_ Dh nb_
do^ag_hn i` nb_ nlc\[f h_ainc[ncha n_[g) nbcm jlin_]ncih q[m [
qilnbqbcf_ _r]b[ha_ `il inb_l nlc\[f \_h_`cnm [al__^ ni \s nb_
Nn[n_ g nb_ >igj[]n+ '

Nig_ jlipcmcihm ch <lnc]f_ DQ [l_ `[pil[\f_ ni nb_
Olc\_m+ @rcmncha [h^ jlijim_^ Dh^c[h om_m) [h^ _rcmncha [h^
o ol_ Dh^c[h om_m `il mni]e q[n_l [h^ ^ig_mnc] joljim_m) [l_
hin mo\il^ch[n_^ ni nb_ ]oll_hn mn[n_ om_m+ Rbcf_ nb_ jlijim_^
>igj[]n [ffiqm _rcmncha om_m oh^_l mn[n_ f[q ni ]ihncho_) cn i`
]iolm_ jlipc^_m nb[n [hs h_q om_m [onbilct_^ \s nb_ Nn[n_ Z
qb_nb_l i` mol`[]_ `fiq il alioh^ q[n_l Ç qiof^ \_ mo\il^ch[n_
[h^ dohcil ni nb_ Olc\_m' lcabnm+ Ob_ >igj[]n) [m hin_^)
[ffiqm j_lmihm qbi [jjfs `il mo]b lcabnm ch .652 il nb_l_[`n_l
ni g[e_  ^_`_ll[f [al__g_hnm qcnb nb_ Olc\_m \s qbc]b nb_
Olc\_m qcff hin chn_l`_l_ qcnb nbim_ dohcil lcabnm+ Ob_m_
[al__g_hnm ]iof^ ]ih]_cp[\fs \_ fo]l[ncp_ `il nb_ Olc\_m
[fnbioab qb_nb_l [h^ ih qb[n n_lgm nb_ Olc\_m qcff _hn_l$chni
mo]b [al__g_hnm cm i` ]iolm_ [ jifc]s ^_]cmcih `il nb_ Olc\[f
@r_]oncp_ =i[l^+ à



+-

Ach[ffs) oh^_l nb_ >igj[]n nb_ Olc\_m)*]iof^ []kocl_
f[h^m qcnb [ mn[n_ f[q q[n_l lcabn Ç _cnb_l ih il i`` nb_
M_m_lp[ncih Ç [h^ om_ nb[n jlin_]n_^ lcabn il l_ncl_ cn `lig
om_+ Obcm g[s \_ [ jligcmcha ^_p_fijg_hn mnl[n_as ni \_
_rjfil_^ \s nb_ Olc\_m ch nb_ `onol_+

?+ <?HDIDNOM<ODJI JA R<O@M MDBCON <I? M@NJGPODJI
JA ?DNKPO@N <HJIB R<O@M PN@MN

%<lnc]f_m Q [h^ QD&

%.& Nogg[ls i` >igj[]n Klipcmcihm

N_]ncih < i` <lnc]f_ Q jlipc^_m nb[n nb_ Phcn_^
Nn[n_m qcff ]ihncho_ ni [^gchcmn_l om_m i` q[n_l l_]_cp_^ `lig
nb_ Ailn K_]e Dllca[ncih Klid_]n+ Obcm jlid_]n cm ]ihmnlo]n_^
jolmo[hn ni nb_ <]n i` H[s 0-) .6-5 qbc]b ij_h_^ nb_
M_m_lp[ncih ni hih*Dh^c[h m_nnf_g_hn+ <jjlircg[n_fs b[f` i`
nb_ f[h^m hiq l_]_cpcha q[n_l `lig nb_ jlid_]n [l_ iqh_^ \s
Dh^c[hm) [h^ [jjlircg[n_fs b[f` [l_ iqh_^ \s hih*Dh^c[hm+ Ob_
Phcn_^ Nn[n_m mo]]_mm`offs [^gchcmn_lm nbcm jlid_]n [n nb_
jl_m_hn ncg_) [h^ nb_ j[lnc_m [al__^ nb[n cn qcff ]ihncho_ ni
^i mi+

N_]ncih < [fmi jlipc^_m nb[n nb_ Phcn_^ Nn[n_m b[m
`ch[f [h^ _r]fomcp_ dolcm^c]ncih ni l_mifp_ [ff ^cmjon_m
]ih]_lhcha om_m i` q[n_l l_]_cp_^ `lig nb_ Klid_]n+ Obcm
dolcm^c]ncih cm mo\d_]n ni [hs do^c]c[f l_pc_q jlipc^_^ \s
[jjfc][\f_ f[q+ Obcm g_[hm nb[n [hs j_lmih l_]_cpcha q[n_l ][h
[jj_[f [h [^gchcmnl[ncp_ ^_]cmcih i` nb_ Phcn_^ Nn[n_m ni [
]ioln) c` j_lgcnn_^ \s f[q %mo]b [m oh^_l nb_ <^gchcmnl[ncp_
Kli]_^ol_ <]n) 2 P+N+>+ { 22- _n m_k&+

N_]ncih = jlipc^_m nb[n nb_ Olc\_m mb[ff [^gchcmn_l
nb_ Olc\[f R[n_l Mcabn++ K[l[al[jb . i` N_]ncih = [fmi jlipc^_m
nb[n nb_ Olc\_m mb[ff b[p_ nb_ `ch[f [h^ _r]fomcp_ dolcm^c]ncih
ni l_mifp_ [ff ^cmjon_m \_nq__h om_lm i` nb_ Olc\[f R[n_l Mcabn
qcnb nqi _r]_jncihm+ Obim_ _r]_jncihm [l_7 %.& ^cmjon_m) qbc]b
]ih]_lh om_m i` q[n_l `lig nb_ Ailn K_]e Dllca[ncih Klid_]n;
[h^ %/& ^cmjon_m chpifpcha j_lmihm omcha nb_ Olc\[f R[n_l c̀Mcabn
ionmc^_ nb_ M_m_lp[ncih jolmo[hn ni ^_`_ll[f [al__g_hnm+

+D` nb_ []kocl_^ f[h^ [h^ lcabnm [l_ qcnbch nb_
M_m_lp[ncih) [hs om_m i` nb_ lcabnm qiof^ ]iohn [m j[ln i` nb_
Olc\_m$ ip_l[ff q[n_l lcabn+ Pm_ i` []kocl_^ f[h^ [h^ lcabnm
ionmc^_ nb_ M_m_lp[ncih qiof^ hin ]iohn+ <lnc]f_ QDDD <u/& [h^
%0& +

YOb_m_ ^_`_ll[f [al__g_hnm [l_ ^cm]omm_^ mojl[) j+ /.+



+.

K[l[al[jb 0 i` N_]ncih > i` nbcm <lnc]f_ jlipc^_m nb[n nb_
Nn[n_ mb[ff hin [^gchcmn_l [hs j[ln i` nb_ Olc\[f R[n_l Mcabn+

K[l[al[jb / i` N_]ncih = jlipc^_m nb[n nb_ Olc\_m
mb[ff [^ijn [ q[n_l ]i^_ [h^ mo\gcn cn ni N_]l_n[ls i` Dhn_lcil
`il [jjlip[f qcnbch ih_ s_[l [`n_l l[nc`c][ncih i` nb_ >igj[]n+
Ob_ nlc\[f q[n_l ]i^_ mb[ff n[e_ _``_]n .5 gihnbm [`n_l
l[nc`c][ncih i` nb_ >igj[]n) ohf_mm cn cm ^cm[jjlip_^ \s nb_
N_]l_n[ls+ Ob_ N_]l_n[ls b[m [al__^ ni fc`n nb_ _rcmncha
gil[nilcog ih nlc\[f q[n_l ]i^_ [jjlip[fm \s nb_ ?_j[lng_hn i`
nb_ Dhn_lcil mi [m ni j_lgcnYYihmc^_l[ncih [h^ [jjlip[f i` [
Ailn K_]e Olc\[f R[n_l >i^_+

K[l[al[jb / i` N_]ncih = jlipc^_m nb[n nb_ Olc\_m
mb[ff hin [^gchcmn_l nb_ Olc\[f R[n_l Mcabn ch [ g[hh_l qbc]b +
^_hc_m [hs j_lmih [ q[n_l lcabn iqh_^ \s nb[n j_lmih qbc]b
[lcm_m oh^_l nb_ f[qm i` nb_ Phcn_^ Nn[n_m+ Obcm g_[hm nb[n ch
[^gchcmn_lcha nb_ nlc\[f q[n_l ]i^_) nb_ Olc\_m gomn acp_
_``_]n ni [hs \ch^cha jlipcmcih i` `_^_l[f f[q qbc]b ]ih`_lm [
p_mn_^ q[n_l lcabn ih [h [ffinn__ il [ mo]]_mmil*ch*chn_l_mn ni
[h Dh^c[h [ffinn__+ <m hin_^) oh^_l <lnc]f_ DDD = om_m i`
q[n_l \s mo]]_mmilm*ch*chn_l_mn i` Dh^c[h [ffinn__m ^i ]iohn [m
j[ln i` nb_ Olc\[f R[n_l Mcabn ni nb_ _rn_hn nb_s [lcm_ oh^_l
`_^_l[f f[q+ Ob_ lcabnm i` mo]b j_lmihm [l_ ni \_ ^_n_lgch_^
\s nb_ Olc\_m oh^_l nb_ q[n_l ]i^_) [h^ hin \s nb_ mn[n_ ]ioln
msmn_g+ <lnc]f_ S <%/&+ Ob_ Olc\_m gomn `iffiq `_^_l[f f[q ch
g[echa nb[n ^_n_lgch[ncih+

Dh j[l[al[jb 0 i` N_]ncih =) nb_ Olc\_m [al__ ni acp_
nb_ Nn[n_ hinc]_ i` _[]b _rcmncha om_ i` nb_ Olc\[f R[n_l
Mcabn+ Dh j[l[al[jb 1) nb_ Olc\_m [al__ ni hinc`s nb_ Nn[n_
qcnbch 3- ^[sm [`n_l nb_ _h^ i` _[]b ko[ln_l s_[l i` [ff h_q
om_m i` mol`[]_ [h^ alioh^ q[n_l [onbilct_^ ^olcha nb_
jl_]_^cha ko[ln_l) [h^ i` [ff h_q om_m []no[ffs ]igg_h]_^

24Ol+ A_\+ /5) .652) j+ 05+

Phncf [ nlc\[f q[n_l ]i^_ cm [^ijn_^ [h^ [jjlip_^) nb_
N_]l_n[ls mb[ff [^gchcmn_l [h^ _h`il]_ nb_ Olc\[f R[n_l Mcabn
[m nlomn__ `il nb_ Olc\_m+

Ob_ nlc\[f h_ainc[ncha n_[g [al__^ nb[n nb_ nlc\[f q[n_l
]i^_ ^l[`n_^ \s cnm [nnilh_s qiof^ l_kocl_ nb_ Olc\_m ni$ acp_
mig_ jlcil jo\fc] hinc]_ \_`il_ [jjfc][ncihm `il [ j_lgcn [h^
ni mo\gcn [ ]ijs i` nb_ ^l[`n q[n_l ]i^_ ni nb_ Nn[n_ \_`il_ cn
cm [^ijn_^+ %Ol+ A_\+ /4) .652) jj+ /1*/38 Ol+ A_\+ /5) .652)
jj+ 04*05&



04

) >J

^olcha nb[n ko[ln_l+ Dh j[l[al[jb / i` N_]ncih > nb_ Nn[n_
[al__m ni jlipc^_ c^_hnc][f ch`ilg[ncih ni nb_ Olc\_m qcnb
l_mj_]n ni [ff _rcmncha om_m [h^ `onol_ om_m [onbilct_^ \s nb_
Nn[n_ ih nb_ g[chmn_g i` nb_ Hcmmiolc Mcp_l \_fiq Ailn K_]e ?[g
[h^ ih [ff nlc\on[lc_m i` nb_ Hcmmiolc Mcp_l nb[n `fiq nbliokb
zYh[lÄ*[^0[]_hn ni nb_ M_m_lp[ncih) _r]_jn nb_ g[chmn_g i` nb_
Hcfe Mcp_l+

+ N_]ncih > ^_[fm qcnb Nn[n_ [^gchcmnl[ncih i` q[n_l
lcabnm+ Dn jlipc^_m nb[n nb_ Nn[n_ mb[ff [^gchcmn_l [ff lcabnm
ni nb_ om_ i` mol`[]_ [h^ alioh^ q[n_l qcnbch il ionmc^_ nb_
M_m_lp[ncih qbc]b [l_ hin j[ln i` nb_ Olc\[f R[n_l Mcabn ni nb_
`off_mn _rn_hn [ffiq_^ \s f[q) [h^ b[m nb_ `ch[f [h^
_r]fomcp_ dolcm^c]ncih ni l_mifp_ [ff ^cmjon_m \_nq__h om_lm i`
lcabnm _mn[\fcmb_^ oh^_l mn[n_ f[q+ Obcm g_[hm nb[n nb_ Nn[n_
][h [^gchcmn_l [hs lcabnm ni nb_ om_ i` q[n_l \s hih*Dh^c[hm
_p_h ih nb_ M_m_lp[ncih) _r]_jn `il lcabnm Ç [lcmcha oh^_l $
l_[_l[f f[q Ç i` %.& mo]]_mmilm*ch*chn_l_mn ni Dh^c[h
[ffinn__m) %/& j_lmihm l_]_cpcha q[n_l `lig nb_ Ailn K_]e
Dllca[Ydih Klid_]n) il %0& i` nl[hm`_l__m i` nb_ Olc\[f R[n_l
Mcabn+

K[l[al[jb 0 i` N_]ncih > jlipc^_m nb[n nb_ Nn[n_ qcff
hin cmmo_ [hs h_q [onbilct[ncih `il nb_ om_ i` q[n_l qcnbch nb_
M_m_lp[ncih ni nb_ Olc\_m) ni [hs Dh^c[h) ni [hs hih*Dh^c[h
mo]]_mmil ch*chn_l_mn ni [h [ffinn__ \s pclno_ i` [ lcabn
[lcmcha oh^_l `_^_l[f f[q' il ni nb_ Phcn_^ Nn[n_m [m nlomn__
nil [hs i` nbim_ j_lmihm+ Obcm jlibc\cncih ]ihncho_m ohncf
[h[ ohf_mm nb_ Olc\[f R[n_l Mcabn ]ih`clg_^ ch <lnc]f_ DDD cm
`offs oncfct_^ [n nb_ ncg_ [h [jjfc][ncih cm g[^_+ D` nb[n ncg_

25Z)
*+hhl* ) ko[ln_l s_[l j_lci^ q[m [al__^ ni ih A_\lo[ls /4
.652 %Ol+ jj+ 6*..& + %

26
Ob_ fcgcn[ncih Ç  ni nb_ `off_mn _rn_hn [ffiq_^ \s f[q 

q[m chm_ln_^ \_][om_ nb_l_ [l_ mig_ q[n_l lcabnm inb_l nb[h
nb_ Olc\[f R[n_l Mcabn) mo]b [m nbim_ \_fihacha ni inb_l Dh^c[h
nlc\_m) qbc]b nb_ Nn[n_ ^i_m hin b[p_ dolcm^c]ncih ni
[^gchcmn_l+

Ob_ q[n_l g[le_ncha jlipcmcihm aip_lh nl[hm`_l__m N__
^cm]ommcih jj+ .4*/5) mojl[+

YCiq_p_l) nb_ Olc\_m ][h []kocl_ f[h^m il q[n_l lcabnm
_mn[\fcmb_^ \s mn[n_ f[q ih nb_ M_m_lp[ncih+ <ln+ QDDD < %0&

nY_s o$m_ nbim_ q[n_l lcabnm) nb_ om_ qcff ]iohn [m j[ln i`
nb_ Olc\[f R[n_l Mcabn+



+0

_p_l [lcm_m) nb_ Olc\_m) Dh^c[hm) mo]]_mmilm*ch*chn_l_mn ni
Dh^c[h [ffinn__m il nb_ Phcn_^ Nn[n_m ]iof^ [jjfs ni om_ q[n_l
]igjfscha qcnb [ff mn[n_ f[q jlch]cjf_m+ %Ol+ A_\+ /4) .652)+
j+ /.&+

N_]ncih ? i` <lnc]f_ 2 ^_[fm qcnb l_aof[ncih i`
alioh^ q[n_l+ R_ qcff ^cm]omm nbcm mo\d_]n m_j[l[n_fs) jj+
11*14) ch`l[+

<m hin_^+ <lnc]f_ Q ^_[fm qcnb ^cmjon_ l_mifoncih+
D` [ ^cmjon_ cm domn \_nq__h j_lmihm _hncnf_^ niom_ nb_ Olc\[f
R[n_l Mcabn) nb_ Olc\_m b[p_ `ch[f [h^ _r]fomcp_ dolcm^c]ncih
ni l_mifp_ nb[n ^cmjon_) _r]_jn qb_l_ om_m i` q[n_l i` nb_ Ailn
K_]e Dllca[ncih Klid_]n il oh^_l [ ^_`_ll[f [al__g_hn [l_
]ih]_lh_^+ D` nb_ ^cmjon_ ]ih]_lhm [hs om_ i` q[n_l i` nb_
Ailn K_]e Dllca[ncih Klid_]n) nb_ Phcn_^ Nn[n_m b[m `ch[f [h^
_r]fomcp_ dolcm^c]ncih ni l_mifp_ cn+ <h^ c` [ ^cmjon_
_r]fomcp_fs ]ih]_lhm ihfs j_lmihm _hncnf_^ ni om_ q[n_l lcabnm
_mn[\fcmb_^ oh^_l mn[n_ f[q) nb_ Nn[n_ b[m `ch[f [h^ _r]fomcp_
dolcm^c]ncih ni l_mifp_ nb[n ^cmjon_+

<lnc]f_ QD _mn[\fcmb_m [ dichn Olc\[f*Nn[n_ =i[l^ ni
l_mifp_ inb_l ]ih`fc]nm [lcmcha oh^_l nb_ >igj[]n+ N_]ncih ?
jlipc^_m nb[n nb_ =i[l^ b[m dolcm^c]ncih ip_l nb_ `iffiqcha
nbl__ nsj_m i` ^cmjon_m \_nq__h nb_ Olc\_m il j_lmihm omcha nb_
Olc\[f R[n_l Mcabn) ih nb_ ih_ b[h^) [h^ nb_ Nn[n_ il j_lmihm
]f[cgcha lcabnm ni om_ q[n_l oh^_l mn[n_ f[q) ih nb_ inb_l
b[h^7

%.& <hs ]ihnlip_lms ip_l nb_ om_Yi` alioh^ q[n_l ni
qbc]b nb_ >igj[]n j_ln[chm8

%/& <hs ]ihnlip_lms ip_l nb_ om_ i` mol`[]_ q[n_l
qcnbch nb_ M_m_lp[ncih il `lig [hs nlc\on[ls ni
nb_ Hcmmiolc Mcp_l nb[n `fiqm nblioab il
[^d[]_hn ni nb_ M_m_lp[ncih) _r]_jn nb_ g[chmn_g
i` nb_ Hcfe Mcp_l8 [h^

1-Blioh^ q[n_l cm ^cm]omm_^ [n jj+ 11*14) ch`l[+ Ob_
>igj[]n j_ln[chm ni alioh^ q[n_l miol]_m qbc]b ch qbif_ il ch
j[ln oh^_lfc_ nb_ M_m_lp[ncih+ <lnc]f_ Q ?%f&+

30Ob_m_ nlc\on[lc_m [l_ ^_`ch_^ ch <lnc]f_ ..%/4&+

Obom) nb_ dolcm^c]ncih i` nb_ =i[l^ qiof^ hin _rn_h^ ni [
jimmc\f_ ^cmjon_ \_nq__h [ j_lmih ]f[cgcha [ lcabn ni om_ q[n_l
ih b_[^ q[n_l nlc\on[lc_m i` nb_ Hcmmiolc Mcp_l) mo]b [m nb_
B[ff[nch Mcp_l) [h^ nb_ Olc\_m il nlc\[f q[n_l om_lm ih nb_
g[chmn_g i` nb_ Hcmmiolc+ %Ol+ A_\lo[ls /5) .652) j+ .1*/-&+

%Aiinhin_ >ihncho_^&
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%0& <hs ]ihnlip_lms [m ni nb_ g_[hcha i` nb_
>igj[]n+

Ob_ =i[l^ b[m  _r]fomcp_ dolcm^c]ncih l[nb_l nb[h
 `ch[f [h^ _r]fomcp_ dolcm^c]ncih [m ni nb_m_ ^cmjon_m+ Obcm
cm \_][om_ ^_]cmcihm i` nb_ =i[l^ [l_ mo\d_]n ni [jj_[f ni [
 ]ioln i` ]igj_n_hn dolcm^c]ncih)Ñ [m qcff \_ ^cm]omm_^ \_fiq+
Dh ]ihnl[mn) ^_]cmcihm i` nb_ Phcn_^ Nn[n_m) Olc\_m [h^ Nn[n_
[l_ [jj_[f[\f_ ihfs [m jlipc^_^ \s nb_cl f[qm+ Ail _r[gjf_)
^cmjon_m \_nq__h nlc\[f q[n_l om_lm qcff \_ l_mifp_^ \s
jli]_^ol_m _mn[\fcmb_^ \s nb_ Olc\_m+ Ob_ ^_]cmcih jolmo[hn ni
nbim_ nlc\[f jli]_^ol_m qcff \_ `ch[f+ Ob_ m[g_ cm nlo_ `il
^cmjon_m l_mifp_^ \s nb_ Phcn_^ Nn[n_m [h^ nb_ Nn[n_+

Ob_ ]igjimcncih i` nb_ =i[l^ cm _mn[\fcmb_^ ch
N_]ncih = i` <lnc]f_ QD) qbc]b jlipc^_m nb[n nb_ =i[l^ mb[ff
]ihmcmn i` nbl__ g_g\_lm+ Jh_ g_g\_l qcff \_ [jjichn_^ \s nb_
Bip_lhil i` Hihn[h[) il) c` b_ il mb_ g[e_m hi mo]b
[jjichng_hn) mb[ff \_ nb_ Bip_lhil+ < m_]ih^ g_g\_l qcff \_
[jjichn_^ \s nb_ nlc\[f ]b[clg[h) il) c` hi [jjichng_hn cm
g[^_) qcff \_ nb_ Olc\[f >b[clg[h+ Ob_ m[f[ls [h^ _rj_hm_m i`
nbim_ g_g\_lm [l_ ni \_ \ilh_ \s nb_ Nn[n_ [h^ Olc\_m
l_mj_]ncp_fs+ %Ol+ A_\+ /4) .652) j+ 14&+ < nbcl^ g_g\_l qcff
\_ [jjichn_^ \s [al__g_hn i` nb_ inb_l nqi g_g\_lm+ D`
[al__g_hn ][hhin \_ g[^_) j[l[al[jb / i` N_]ncih = jlipc^_m `il
_[]b g_g\_l ni jl_j[l_ [ fcmn i` higch__m) `il nb_ inb_l g_g\_l
ni mnlce_ [ff \on ih_ i` nb_ h[g_m higch[n_^ \s nb_ inb_l
g_g\_l) [h^ `il nb_ ]bc_` do^a_ i` nb_ Phcn_^ Nn[n_m ?cmnlc]n
>ioln `il nb_ ?cmnlc]n i` Hihn[h[ ni+nb_h m_f_]n nb_ nbcl^
g_g\_l `lig nb_ nqi `ch[f higch__m+

H_g\_lm i` nb_ =i[l^ qcff m_lp_ `il [ `cr_^ n_lg) [m
jlipc^_^ ch nb_ >igj[]n) \_][om_ nb_ j[lnc_m ^_mcl_^ ni ]l_[n_
[ =i[l^ qcnb mig_ cgj[lnc[fcns l[nb_l nb[h ih_ mo\d_]n ni
l_gip[f [n nb_ qcff i` nb_ Nn[n_ il nb_ Olc\_m+ %Ol+ A_\+ /4)
.652) g) 0.&+ Oqi g_g\_lm i` nb_ =i[l^ qcff ]ihmncnon_ [
koilog c` l_[mih[\f_ hinc]_ b[m \__h jlipc^_^ ch [^p[h]_ ni nb_
[\m_hn g_g\_l+ =i[l^ g__ncham g[s \_ ch j_lmih il) ch
[jjlijlc[n_ ]cl]ogmn[h]_m) \s n_f_jbih_+ <ff ^_]cmcihm [l_ ni
\_ g[^_ \s [ g[dilcns i` nb_ =i[l^ %ch ]ihnl[mn ni nb_ .650

%Aiinhin_ >ihncho_^&
Ob_ dolcm^c]ncih i` nb_ =i[l^ [fmi qiof^ hin _rn_h^ ni [hs
^cmjon_ ]ih]_lhcha nb_ om_m i` mol`[]_ q[n_l ih nb_ g[chmn_g i`
nb_ Hcfe Mcp_l+

31
D` nb_ ]bc_` do^a_ ^_]fch_m ni g[e_ nb_ m_f_]ncih) nb_

>igj[]n jlipc^_m nb[n nb_ ]bc_` domnc]_ i` nb_ Hihn[h[ Nojl_g_
>ioln mbiof^ g[e_ cn+



>igj[]n qbc]b l_kocl_^ oh[hcgcns&+ Obcm cm ni `[]cfcn[n_ [h

]ihnlip_lms+  b~' cN y`n_h l_kPcl_^ ch [ * n Y n _ l   

[) '+| + N_]ncih @ i` <lnc]f_ QD m_nm `ilnb nb_$ \iq_lm [h^
Pnc_m i` nb_ =i[l^+ Ob_ =i[l^ g[s [^gchcmn_l i[nbm ni

qcnh_mm_m) n[e_ _pc^_h]_ oh^_l i[nb) [h^ cmmo_ mo\ji_h[m ni

ilOnb_l _pc^_h]_~-Y j` qcnh_mm_m il Kli^o]ncih i` ^i]og_hnm
nb_ Olc\_m [h^ nbj No\Ky_h[m[l_ _h`il]_[\f_ ch nb_ ]iolnm i`

ch ]cpcf []ncihm \s nbim_y]iolnm;[g_ 60 NP\jyÇ cÄh_^

[^p[h]_+ N d Y c Y N s
jli]__^cha Ob_ Olc\_m) nb_ Nn[n_ [h^ [ff jGnc_m [l_ _hncnf_^
*i \_ b_[l^) ni jl_m_hn g[n_lc[f _pc^_h]_) ni ]limm*_r[gch_
[n [fYb_[lcham; Y lNjl_N_hn_^ ]iohm_f [n nb_cl iqh _rj_hm_

_hn_l 0 ;` N_]ncih @ Klipc^_m nb[n nb_ =i[l^g[s
l_fc_` [`n_l al[hYcha n_gjil[ls il jl_fcgch[ls chdoh]ncp_
l_fc_` [`n_l b_[lcham \on g[s hin [q[l^ gih_s ^[g[a_m Ob_m_
dolcm^c]ncih +̀ { \T j_ncncih ni [  ]ioYn i` Y j _ n _ h n Y

K[l[al[jb 1 [onbilct_m nb_ =i[l^ ni [^ijn lof_m [h^

KÑY Y y_YyQY Y b cY\\Y:\Y ~ [PyYN>y}K0in)Yh^Yjlipc^_mYnb[n
`ilyjlcpcf_a_^ Y Y c Y ] n f Y r Y

+á;bW j[`\c}m [Y __^ Y [ n ch mo]b ]cl]ogmn[h]_m mig_
^olnhc mbion^ \_ g[^_ ni cgg_^c[n_fs ^_n_lgch_ qbi h_nm q[n_l
^olcha [ aliqcha m_[mih) j_h^cha jimmc\f_ [jj_[fm %Ol

K Y S F & M V ? 52]]! m ) * 5 3 d )(0%)(/! [5! j%4$

11Ä
' A_n:Of /4$ .652$ KK* 61*63+ <m efk\[ \cj\n_\i\ `e

[ \ ] E \ [ I`e :ik`Zc\1w $1% 9Nik s ] <Hdg\k\ek ali`j[`Zk`fe `j

mbYOÖ ;y _p_l$ nb_ Phcn_^ Nn[n_m) nb_ Nn[n_ [h^ nb_ Olc\_m
[iiichn l_kocl_^ ni jimn [hs \ih^+ Ob_ >ioln g[s [fmi
qc;b ;bcm Y < ` ; -ggfNN.-h_l yl g[Nn_l ni mocnil ]igjfc[h]_



,)

K[l[al[jb 2 i` <lnc]f_ @ [onbilct_m nb_ =i[l^ ni
_gjfis il m__e [mmcmn[h]_ i` ]f_lc][f Xe[ Ä1+ÅG )y
ni _mn[\fcmb h_]_mm[ls i``c]_m+ Ob_ chcnc[f l);*AY_lNy;hYc 0
=i[l^ mb[ff \_ fi][n_^ [n nb_ Ailn K_]ebb[@ O
Dh^c[h <``[clm+ uOl+ A_\+ /4) .652) gg) 15*2- `3 ;li\Xl y;

K[l[al[jb 3 jlipc^_m nb[n nb_ [hgc2c o)d Y Y
=i[l^ mb[ff \_ mo\d_]n ni [jjlip[f i` nb_ nb_
[h^ ni nb_ [p[cf[\cfcns i` `oh^m [jjlijlc[n_^ C'' [h^ nb_ Nn[n_
Ob_ Olc\_m [h^ Nn[n_ [al__ ch N_]ncih M o _[]b j[lns)
_rj_hm_m i` nb_ =i[l^ Ç inb_l nb[h ch nbi _;o['*.s 'h nb_
j[lns ni j[s nb_ m[f[ls [h^ _rj_hm_m i` nb_y Y[nfih y` _[Yb
cn+ %Ol+ A_\+ /4) .652) jj+ /6+*0-Y13*14 d ' [jjychn_^

K[l[al[jbm . [h^ / i` N_]nchl) O; |
^_]cmcihm i` nb_ =i[l^ mb[ff \_ _``_]ncp_ cchgf^YT ;[n / .
[ffiq `il gi^c`c][ncih il l_]ihmc^_l[ncih i` h Yqcnbch `cr_^ ncg_ j_lci^m+ c[_l[ncih i` =i[l^ ^_]cmcihm

K[l[al[jb 0 jlipc^_m `il [jj_[fm i` | |
i` nb_ =i[l^ ni [  ]ioln i` ]igj_n_hn col*c_̂ * 1+Y $$mE;hm
^[sm [`n_l nb_ ^_]cmcih cm g[^_ K[l[ ^ >nfyh  + s cnbc; 0 -

nb_ =i[l^$m ^_]cmcih mb[ff \_ jl_mog_^ ni\_ mXc`[ LXi[
^_]cmcihm ][h ihfs \_ p[][n_^ ih ih_ i` mcr [lioh^'
_mm_hnc[ffs nb_ alioh^m ]ihn[ch_^ ch nb_ Phc`ilg <l\cnl[ncih

`cf_^ nb_ ^_]c cNhbi` nb_Qvi[l^nmb[f;h\_N]ih;c`g_^[f Y `.Ñ3.Y
\s [hs ]ioln i` ]igj_n_hn dolcm^c]ncih K [ l _ h n / _h`iE]_^
nb[n nb_ =i[l^ mb[ff `cf_ qcnb nb_ ]ioln nb_ ` _ ] i l ^ i ` ~
jli]__^cham \_`il_ nb_ =i[l^+ l_]il[ il

N_]ncih B i` <lnc]f_ QD q[cp_m Y
nb_ Olc\_m [h^ nb_ Nn[n_ ni j_lgcn [jj_[f il do^c]c[f
_h`il]_g_hn i` =i[l^ ^_]cmcihm [m jlipc^_ c
Ciq_p_l) nbcm q[cp_l ^i_m hin _ r n _ h ^ m [ h p >;=j[]n*
^[g[a_m) ch]fo^cha ]imnm il [nnilh_sm `__m Ob_ Nn[n_ gyh_s
mj_]c`c][ffs q[cp_m [hs cggohcns cn b[' 4O N`
<g_h^g_hn ni nb_ Phcn_^ Nn[n_m >ihmncnoncih l +@f_p_hnb

%/& =[]ealioh^

n j Ob_ jiq_lm [h^ ^onc_m i` nb_ =i[l^ [h^ c̀ *]
dolcm^c]ncih ni l_mifp_ ^cmjon_m \_nq__l ?C Ä ` ; `[M
%nb_ ih_ ]f[cgcha ni om_ nb_ Olc\[f C [ n _ l Y Y ` N _ Y n n _ l

34K[l[al[jb 3 jlipc^_m nb[n ih [jj_[f Y [ 1*à1+|
_h`il]_) nb_ ]ioln g[s il^_l n_gjil[ls il j _ g [ h _ h n Y P _ ` ;

%Aiinhin_ >ihncho_^&



,*

]f[cgcha [ lcabn ni om_ q[n_l [lcmcha oh^_l mn[n_ f[q& [l_ [h
_rj[hmcih i` nb_ =i[l^ [onbilcns `lig nb_ .650 >igj[]n) [h^ [
pcn[f fch]bjch i` nb_  ]oll_hn >igj[]n+

Ob_ .650 >igj[]n b[^ jlipc^_^ `il l_mifoncih i`
^cmjon_m ihfs \_nq__h nb_ Nn[n_ [h^ nb_ Olc\_m \s [ dichn
\i[l^) [h^ \s oh[hcgiom pin_ ihfs+ <jj_[f i` [hs ^_]cmcihm %il
ch nb_ _p_hn i` ch[\cfcns i` nb_ =i[l^ ni g[e_ [ oh[hcgiom
^_]cmcih& q[m ni `_^_l[f ]ioln+

<`n_l nb_ Nojl_g_ >ioln ^_]cmcih ch <lctih[ p+ N[h
>[lfim Olc\_) ZZZZZ P+N+ZZ ) .-0 N+>n+ 0/-. %.650&) nb_ Nn[n_
[mm_ln_^ nb[n cnm ]iolnm b[^ _r]fomcp_ dolcm^c]ncih ni l_mifp_
[ff ^cmjon_m) ch]fo^cha nbim_ chpifpcha nb_ Olc\[f R[n_l Mcabn+
Ob_ Nn[n_ jl_m_hn_^ nb[n ]ih]_jn ni nb_ Olc\_m ch cnm .651
jlijim[f+ Dn jlijim_^ nb[n nb_ Olc\_m qiof^  [ffi][n_ q[n_l
[giha om_lm i` nb_ Olc\[f R[n_l Mcabn) \on nb[n [hs ^cmjon_m
\_nq__h nbim_ om_lm [h^ inb_l j_lmihm qiof^ \_ l_mifp_^ ch
mn[n_ ]ioln+ %Ol+ Iip_g\_l .0*.1) .651) jj+ +.1*.2) 03 %mn[n_
]ioln _h`il]_g_hn&8 Ol+ Iip_g\_l .0*.1).651) jj+ 30) 5.+&
Ob_ Nn[n_ q[m [al__[\f_ ni `_^_l[f ]ioln l_pc_q ihfs ih
chn_ljl_n[ncihm i` nb_ >igj[]n %Ol+ Iip+ .0*.1) .651) jj+ 5.)
.-4& +

<n nb_ E[ho[ls 5) .652 g__ncha ch C_f_h[) nb_ Olc\_m
jl_m_hn_^ [ jimcncih j[j_l ih [^gchcmnl[ncih [h^ ^cmjon_
l_mifoncih+ %Ol+ j+ 5.) [nn[]b_^ [m <jj_h^cr A ni nbcm
M_jiln+& Ob[n j[j_l m_n `ilnb nb_ msmn_g i` [^gchcmnl[ncih
ofncg[n_fs _g\i^c_^ ch nb_ .652 >igj[]n+ Ob_ j[j_l [fmi
jlijim_^ l_]cjli][f l_jilncha \_nq__h nb_ Olc\_m [h^ nb_ Nn[n_
ih om_m i` q[n_l lcabnm jl_m_hnfs [onbilct_^ [h^ [m [onbilct_^
[h^ ^_p_fij_^ ch nb_ `onol_+ Rcnb mig_ gi^c`c][ncihm %\_][om_
nb_ mn[n_ msmn_g ^i_m hin jlipc^_ `il l_jilncha i` []no[f
^cp_lmcihm ih [h [hho[f \[mcm) Ol+ A_\+ /4) .652) jj+ ./*/-&)
nbcm jlijim[f q[m ch]fo^_^ ch nb_ `ch[f >igj[]n+ <m j[ln i`
nb_ jlijim[f nb_ Olc\_m [al__^ ni [\[h^ih nb_ oh[hcgcns
l_kocl_g_hn mi [m ni [ffiq nb_ =i[l^ ni ^_]c^_ qbi a_nm

%Aiinhin_ >ihncho_^&
K[l[al[jb 4 jlipc^_m nb[n nb_ ^_]cmcih \s [ ]ioln i` ]igj_n_hn
dolcm^c]ncih g[s \_ [jj_[f_^ [m ch [hs ]cpcf []ncih+

13Ob_ Nn[n_ [al__^ ch Iip_g\_l .651 nb[n nb_ Olc\_m ]iof^
l_mifp_ ^cmjon_m [giha nlc\[f g_g\_lm %Ol+ Iip+ .0) .651) j+
03&+ Ob_ `iffiqcha E[ho[ls) nb_ Nn[n_ [al__^ nb[n nb_ Olc\_m
]iof^ [fmi l_mifp_ ^cmjon_m \_nq__h nlc\[f g_g\_lm [h^
hih*Dh^c[h mo]]_mmilm*ch*chn_l_mn ni Dh^c[h [ffinn__m+ %@+a+)
Ol+ E[h+ /5*/6) .652) j+ .11&+



,+

cgg_^c[n_ q_n q[n_l+ Ob_ Olc\_m jlijim_^) biq_p_l) nb[n nb_
`_^_l[f ]ioln l_pc_q [hs ^_]cmcih \s nb_ =i[l^+

Ob_ Nn[n_ g[^_ [ ]iohn_l jlijim[f ih E[ho[ls 6) .652
%Ol+ j+ .1-*.1.&+ M[nb_l nb[h [jjichng_hn i` [ Eichn =i[l^)
nb_s jlijim_^ nb[n nb_ mn[n_ ]ioln qiof^ [jjichn [ q[n_l g[mn_l
ni [l\cnl[n_ ^cmjon_m+ Ob_ Olc\_m l_d_]n_^ nbcm jlijim[f) [h^
mn[n_^ nb[n nb_s qiof^ h_p_l [al__ nb[n [ mn[n_ ]ioln []no[ffs
b[^ dolcm^c]ncih ip_l ^cmjon_m chpifpcha nb_ Olc\[f R[n_l
Mcabn+ %Ol+ .13*.14&++

=s nb_ _h^ i` nb_ E[ho[ls /6) .652 g__ncha) nb_
]ih]_jn i` [ dichn =i[l^ b[pcha _mm_hnc[ffs nb_ jiq_l i` [
\ch^cha [l\cnl[nil q[m []]_jn_^ \s \inb j[lnc_m [m nb_ ihfs q[s
ni [pic^ nb_ cgj[mm_ ip_l `_^_l[f il mn[n_ ]ioln l_mifoncih i`
^cmjon_m+ Ob_ j[lnc_m [al__^ nb[n nb_ =i[l^) ij_l[ncha fce_ [
\ch^cha [l\cnl[nil) mbiof^ l_mifp_ nb_ ^cmjon_m) nbom pclno[ffs
_fcgch[ncha ]ioln jli]_mm_m+ %Ol+ E[h+ /6) .652) jj+ .12)
.41*.42& + Ob_ ]ih]_jn q[m ni jlipc^_ `il [jj_[fm chni ]ioln)
\on ihfs oh^_l nb_ m[g_ fcgcn_^ m]ij_ i` l_pc_q [m ch nb_
Phc`ilg <l\cnl[ncihh<]n [h^ A_^_l[f <l\cnl[ncih <]n %Ol+ E[h+
/6) .652) j+ +-,&+ ,P

?olcha A_\lo[ls .652) nb_ [nnilh_sm `il nb_ Olc\_m
[h^ nb_ Nn[n_ ]iij_l[ncp_fs ^l[`n_^ >igj[]n jlipcmcihm qbc]b
]fim_fs j[l[ff_f nb_ Phc`ilg <l\cnl[ncih <]n [h^ nb_ A_^_l[f
<l\cnl[ncih <]n `il l_pc_q [h^ _h`il]_g_hn i` nb_ =i[l^
^_]cmcihm [h^ [m ni =i[l^ jli]_^ol_m+ Ob_m_ [l_ ch]fo^_^ ch
N_]ncih A+ Dn cm a_h_l[ffs nb_ chn_hncih i` nb_ j[lnc_m nb[n
nb_ =i[l^ qcff m_lp_ [m [ \ch^cha [l\cnl[nil ni nb_ g[rcgog
_rn_hn j_lgcnn_^ \s f[q) [h^ nb[n do^c]c[f l_pc_q mb[ff \_
fcgcn_^ ni nb_ m]ij_ _mn[\fcmb_^ oh^_l nb_ A_^_l[f <l\cnl[ncih
<]n [h^ Phc`ilg <l\cnl[ncih <]n) [m jlipc^_^ ch j[l[al[jb 1 i`
N_]ncih A+ Dn cm l_]iahct_^ nb[n nb_ Phc`ilg <l\cnl[ncih <]n
b[m hin \__h [^ijn_^ ch nb_ Nn[n_ i` Hihn[h[+ Ciq_p_l) nb_
nlc\[f h_ainc[ncha n_[g qiof^ hin [al__ ni [hs \li[^_l do^c]c[f
l_pc_q ohf_mm nb_ Nn[n_ [al__^ nb[n nbcm l_pc_q qiof^ \_
_r]fomcp_fs ch nb_ `_^_l[f ]ioln msmn_g+ %@+a+) Ol+ A_\+ /4)
.652) jj+ 02*03) 05) 62*63&+ Ob_ Nn[n_ qiof^ hin [al__ ni
jlipc^_ ch nb_ >igj[]n _rjl_mmfs `il _r]fomcp_ `_^_l[f ]ioln

YYN__ h+ 4-) ch`l[+

4-
Ob_l_ q[m mncff mig_ ^cmjon_ [n nb_ E[ho[ls /6) .652

g__ncha [m ni qb_nb_l nb_ ]ioln nb[n qiof^ n[e_ nb_ [jj_[f
qiof^ \_ [ mn[n_ ]ioln %Ol+ jj+ 03) .0/& %mn[n_ jimcncih&) il [
 ]ioln i` ]igj_n_hn dolcm^c]ncih %Ol+ jj+ 03) .12& %nlc\[f
jimcncih&+ Pfncg[n_fs) nb_ nlc\[f jimcncih jl_p[cf_^ ih nbcm
jichn+



,,

l_pc_q+ Ob_ >igj[]n nbom f_[p_m ij_h nb_ ko_mncih i` qb[n
]ioln b[m dolcm^c]ncih ni l_pc_q =i[l^ ^_]cmcihm+ Ob_ Olc\_m
g[^_ cn ]f_[l nb[n nb_sY]di hin ]ih]_^_ nb[n nb_ mn[n_ ]iolnm
b[p_ nbcm dolcm^c]ncih+ Ob_l_`il_) [ ^_n_lgch[ncih q[m g[^_
ni [pic^ l_mifoncih i` ^cmYn_m ch [hs ]ioln ni nb_ g[rcgog
_rn_hn j_lgcmmc\f_ \s f[q+ N_nnf_g_hn ]iof^ \_ jli^o]_^ ihfs
\s _mn[\fcmbcha \li[^ [h^ _rj[hmcp_ dolcm^c]ncih ch nb_ Eichn
=i[l^ ]l_[n_^ \s nbcm >igj[]n+

%0& =_h_`cnm ni nb_ Olc\_m

<lnc]f_m Q [h^ QD jlipc^_ nb_ Olc\_m qcnb cgjiln[hn
\_h_`cnm ]ih]_lhcha nb_ ]ihnlif [h^ [^gchcmnl[ncih i` nb_
Olc\[f R[n_l Mcabn+ Ob_ Olc\_m [fih_ [l_ _gjiq_l_^ ni
[^gchcmn_l nb_ Olc\[f R[n_l Mcabn qcnbion chn_l`_l_h]_ `lig [hs
[a_h]s i` nb_ mn[n_ aip_lhg_hn+ Ob_ Olc\_m b[p_ `ch[f [h^
_r]fomcp_ dolcm^c]ncih ni l_mifp_ ^cmjon_m \_nq__h om_lm i` nb_
Olc\[f R[n_l Mcabn+ Ob_ Nn[n_ cm jlibc\cn_^ `lig [onbilctcha
om_ i` q[n_l qcnbch nb_ M_m_lp[ncih _r]_jn \s hih*Dh^c[hm
]f[cgcha q[n_l oh^_l mn[n_ f[q+

<^^cncih[ffs) [m hin_^) nb_ Eichn Olc\[f*Nn[n_ =i[l^
]l_[n_^ \s nb_ >igj[]n cm i` nb_ al_[n_mn cgjiln[h]_ ni nb_
Olc\_m) `il cn jlipc^_m `il l_mifoncih i` nb_ >igj[]n*l_f[n_^
^cmjon_m ch [ h_onl[f [h^ i\d_]ncp_ `ilog) qcnb [ p_ls fcgcn_^
m]ij_ i` l_pc_q ch qb[n_p_l ]ioln b[m dolcm^c]ncih ni b_[l
[jj_[fm+

@+ BMJPI? R<O@M PN@N

%.& Nogg[ls i` >igj[]n Klipcmcihm

Ob_ Olc\[f R[n_l Mcabn) [m mn[n_^ _[lfc_l) cm
mj_]c`c][ffs [jjfc][\f_ ni alioh^ q[n_l+ Ob_l_ [l_ l_f[ncp_fs
`_q fcgcnm ih cnm om_ \s nb_ Olc\_m+

K[l[al[jb . i` <lnc]f_ Q jlipc^_Ynb[n) qcnb nb_
_r]_jncih i` om_m jlin_]n_^ ch <lnc]f_ DQ) h_cnb_l nb_ Nn[n_

4.@+a+) Ol+ E[h+ 5*6) .652) jj+ .13*.14+

4/<ff mn[n_ mn[nonils [h^ ]iggih f[q lof_m qbc]b l_mnlc]n
nbcm `ilg i` ^cmjon_ l_mifoncih [l_ moj_lm_^_^ \s nb_ >igj[]n+
<lnc]f_ S =+ N__ ^cm]ommcih) jj+ 2-*2.) ch`l[+

40Ob_m_ om_m [l_ \inb nlc\[f [h^ mn[n_ om_m+ N__ jj
/5*0.) mojl[+



,-

hil nb_ Olc\_m mb[ff [onbilct_ il ]ihncho_ nb_ om_ i` alioh^
q[n_l qcnbion nb_ ]ihm_hn i` nb_ inb_l c` nb_ om_ qcff _cnb_l7

%.& M_mofn ch ^_al[^[ncih i` nb_ chmnl_[g `fiqm
_mn[\fcmb_^ \s nb_ Olc\_m) il

%/& ]ihnlc\on_ ni j_lg[h_hn ^_jf_ncih i` [ alioh^
q[n_l miol]_ qbc]b ch qbif_ il ch j[ln oh^_lfc_m
nb_ M_m_lp[ncih) il ]ihnlc\on_ ni nb_
mcahc`c][hn ^_al[^[ncih i` ko[fcns i` nb[n
miol]_+

@rcmncha [h^ jlijim_^ nlc\[f om_m [l_ i` ]iolm_
[\mifon_fs jlin_]n_^ ch <lnc]f_ DQ) [h^ b[p_ jlcilcns ip_l [ff
mn[n_ om_m+ Dh [^^cncih) j[l[al[jb / i` <lnc]f_ Q ? jlipc^_m
nb[n nb_ Nn[n_ mb[ff hin [onbilct_ [ h_q om_ i` alioh^ q[n_l
qbc]b ohl_[mih[\fs chn_l`_l_m qcnb [ h_q il _rcmncha alioh^
q[n_l om_ [onbilct_^ \s nb_ Olc\_m) ohf_mm nb_ Olc\_m ]ihm_hn+
>ill_mjih^chafs) nb_ Olc\_m [al__ hin ni [onbilct_ [ h_q om_ i`
alioh^ q[n_l qbc]b chn_l`_l_m qcnb nb_ om_ i` alioh^ q[n_l
[onbilct_^ \s nb_ Nn[n_ nb[n cm jlin_]n_^ \s <lnc]f_ DQ i` nb_
>igj[]n) ohf_mm nb_ Nn[n_ ]ihm_hnm+ Obcm g_[hm nb[n h_q nlc\[f
om_m b[p_ jlcilcns ip_l [ff mn[n_ om_m) _r]_jn nbim_ _rcmncha
om_m jlin_]n_^ ch <lnc]f_ DQ+ Ob_ Nn[n_) ih nb_ inb_l b[h^)
][hhin [onbilct_ [ h_q alioh^ q[n_l om_ nb[n chn_l`_l_m qcnb
[hs om_ i` alioh^ q[n_l ch nb_ `onol_ [onbilct_^ \s nb_ Olc\_m)
_p_h c` nb_ Nn[n_ om_ cm [onbilct_^ jlcil ni nb_ nlc\[f om_+

?cmjon_m \_nq__h nb_ Nn[n_ [h^ nb_ Olc\_m) il \_nq__h
om_lm i` alioh^ q[n_l [onbilct_^ \s nb_ Olc\_m [h^ om_lm
[onbilct_^ \s nb_ Nn[n_) [l_ ni \_ l_mifp_^ \s nb_ Eichn
=i[l^+

%/& =[]ealioh^

Ob_ Olc\_m [h^ nb_ Nn[n_ [al__^) \inb ch .650 [h^ ch
nb_ jl_m_hn >igj[]n) nb[n nlc\[f l_m_lp_^ q[n_l lcabnm _rn_h^
ni alioh^ q[n_l+ Dh `[]n) nb_ Olc\_m `ch[ffs [al__^ ni fcgcn

41<lnc]f_ DDD G+ N__ jj+ 14*15) *ch`l[+

42<lnc]f_ QD ?+

43Alig iol _[lfc_mn ^cm]ommcihm) cn q[m [al__^ nb[n nb_
>igj[]n mbiof^ ]ip_l alioh^ q[n_l om_m+ Ob_ Nn[n_ q[m hin
m_lciomfs ]ih]_lh_^ qcnb nlc\[f om_m i` alioh^ q[n_l \_][om_
nb_ Olc\_m [l_ l_f[ncp_fs ^iqhmnl_[g om_lm [h^ nb_cl om_m [l_

%Aiinhin_ >ihncho_^&



,.

mol`[]_ q[n_l om_m ni 62-)--- []l_*`__n i` ^cp_lmcihm %il
142)---+-- []l_m `__n i` ]ihmogjncp_ om_& qcnb nb_ l_g[ch^_l ni
\_ g[^_ oj i` alioh^ q[n_l+

<lnc]f_ Q) N_]ncih ? i` nb_ >igj[]n qbc]b m_nm
]ih^cncihm `il alioh^ q[n_l l_aof[ncih) cm p_ls mcgcf[l ni nb_
]igj[l[\f_ jlipcmcih ch nb_ .650 >igj[]n+ <fnbioab nb_ Nn[n_
[n ih_ ncg_ [^p[h]_^ [ jlijim[f qbc]b ]iof^ \_ ]ihmnlo_^ [m
m_nncha oj [ jlcil [jjlijlc[ncih msmn_g `il [ff alioh^ q[n_l
qcnb^l[q[fm) nb_s mj_]c`c][ffs l_nl_[n_^ `lig nb[n jlijim[f+
%Ol+ A_\lo[ls /4) .652) jj+ /.*//&+

%0& =_h_`cnm ni nb_ Olc\_m

Ob_ >igj[]n ]ih`clgm nb[n nb_ Olc\_m' lcabnm _rn_h^
ni alioh^ q[n_l+ Ob_ >igj[]n [fmi jlipc^_m nb[n nb_ Olc\_m
^cp_ln alioh^ q[n_l `lig [hs miol]_ ih nb_ M_m_lp[ncih+ Ob_m_
\_h_`cnm [l_ cgjiln[hn) `il [fnbioab nb_ Olc\[f h_ainc[ncha
n_[g \_fc_p_m nb[n Dh^c[h l_m_lp_^ lcabnm f_a[ffs _rn_h^ ni
alioh^ q[n_l) nb_ mn[n_ ^cmnlc]n ]ioln ch Rsigcha l_d_]n_^ nb[n
jimcncih ch nb_ Rch^ Mcp_l ][m_+ Nig_ alioh^ q[n_l om_ cm
fce_fs c` nb_ Olc\_m [l_ ni ^_p_fij []l_[a_ ch nb_ hilnb_lh
j[ln i` nb_ M_m_lp[ncih+

<lnc]f_ Q jl_p_hnm nb_ Nn[n_ `lig [onbilctcha il
]ihnchocha ni om_ alioh^ q[n_l qbc]b qcff b[lg chmnl_[g `fiqm
_mn[\fcmb_^ \s nb_ Olc\_m il qbc]b qcff ]ihnlc\on_ ni [
j_lg[h_hn ^_jf_ncih i` [ alioh^ q[n_l miol]_ il nb_ ko[fcns
^_al[^[ncih i` nb[n miol]_) il `lig chcnc[ncha [hs h_q om_ i`
alioh^ q[n_l nb[n chn_l`_l_m qcnb [hs h_q il _rcmncha nlc\[f
om_+

R_ _gjb[mct_) biq_p_l) nb[n p_ls fcnnf_ cm ehiqh
]ih]_lhcha alioh^ q[n_l miol]_m ih nb_ M_m_lp[ncih+ Rcnbion
s_[lm i` mno^s) cn mcgjfs ][hhin \_ ^_n_lgch_^ qb_nb_l alioh^
q[n_l ][h \_ m[`_fs jogj_^ `lig [koc`_lm \_fiq nb_ M_m_lp[ncih
qcnbion ^_jf_ncha nbim_ [koc`_lm+ Ob_ ko[fcns i` alioh^ q[n_l
cm ko_mncih[\f_ [m q_ff+ G_mm cm ehiqh [\ion alioh^ q[n_l ch
nbcm [l_[ nb[h [hs inb_l n_]bhc][f g[nn_l l_f[ncha ni nb_
Olc\_m' q[n_l lcabnm+ R_ nbom qcff \_ oh]_ln[ch `il g[hs s_[lm
[m ni qb_nb_l [h^ ni qb[n _rn_hn alioh^ q[n_l l_miol]_m qcff \_
[p[cf[\f_ ch jl[]nc]_ ni nb_ Olc\_m+ G_a[ffs) biq_p_l) alioh^

%Aiinhin_ >ihncho_^&
ohfce_fs ni cgj[]n ih mol`[]_ `fiqm) j[lnc]of[lfs ih nb_
Hcmmiolc Mcp_l+ @+a+) Ol+ N_jn+ /1) .65.) jj+ 05*06+

Ob_ n_lg alioh^ q[n_l cm ^_`ch_^ ch <lnc]f_ DD %./& ni
g_[h  [hs q[n_l oh^_l nb_ mol`[]_ i` nb_ f[h^ il nb_ \_^ i` [hs
mnl_[g) f[e_) l_m_lpicl il inb_l \i^s i` mol`[]_ q[n_l+ 



,/

q[n_l cm [p[cf[\f_ ni nb_ Olc\_m) [h^ alioh^ q[n_l ^cp_lmcihm
[onbilct_^ \s nb_ Olc\_m n[e_ jlcilcns ip_l h_q mn[n_ f[q om_m+

A+ DINOM@<H AGJRN

%.& Nogg[ls i` >igj[]n Klipcmcihm

Ob_ Olc\_m b[p_ nb_ lcabn ni _mn[\fcmb chmnl_[g `fiqm
ch <lnc]f_ DDD G+ Obcm <lnc]f_ jlipc^_m nb[n qcnbch `cp_ s_[lm
[`n_l nb_ ^[n_ i` nb_ >igj[]n) nb_ Olc\_m ][h _mn[\fcmb
chmnl_[g `fiqm ni jlin_]n `cmb [h^ qcf^fc`_ l_miol]_m ih [hs i`
nb_ Hcmmiolc Mcp_l nlc\on[lc_m ih nb_ M_m_lp[ncih %inb_l nb[h
nb_ g[chmn_g i` nb_ Hcfe Mcp_l&+

Ob_m_ chmnl_[g `fiq lcabnm qcff b[p_ [ff nb_
]b[l[]n_lcmnc]m i` nb_ Olc\_m' q[n_l lcabn Ç `il _r[gjf_) nb_s
qcff b[p_ [h .555 jlcilcns ^[n_ Ç \on qcff \_ mo\il^ch[n_ ni
_rcmncha om_m oh^_l mn[n_ f[q jlin_]n_^ \s <lnc]f_ DQ i` nb_
>igj[]n+ %?cm]omm_^ [n jj+ /5*02+& Ob_ Olc\_m$ chmnl_[g `fiq
nb_l_`il_ qiof^ jl_]fo^_ nb_ Nn[n_ `lig _mn[\fcmbcha [hs h_q
om_ nb[n qiof^ chn_l`_l_ qcnb `cmb [h^ qcf^fc`_ l_miol]_m
jlin_]n_^ \s nb_ nlc\[f chmnl_[g `fiq m]b_^of_+

Ob_ chmnl_[g `fiq lcabnm _mn[\fcmb_^ \s nb_ Olc\_m**
qcff ]iohn [m [ ]ihmogjncp_ om_ i` nb_ Olc\_m$ q[n_l lcabnm+
Ob_ Olc\_m ]iof^ hin mbc`n nb_ chmnl_[g `fiq lcabn ni mig_
inb_l om_ ohf_mm nb_ Nn[n_ ]ihm_hnm ni nb[n ]b[ha_ ch om_+
Obcm g_[hm) `il _r[gjf_) nb[n nb_ Olc\_m ]iof^ hin nc_ oj q[n_l
[m [h chmnl_[g `fiq `il [ j_lci^ i` s_[lm [h^ nb_h gip_ cn ni
[hinb_l om_ _r]_jn qcnb ]ihm_hn i` nb_ Nn[n_ ?_j[lng_hn i`
I[nol[f M_miol]_m+

44Ob_l_ q[m ^cm]ommcih \_nq__h nb_ j[lnc_m [m ni biq nb_m_
chmnl_[g `fiqm qiof^ \_ ]iohn_^ %_+a+) A_\lo[ls /4) .652) jj+
65) .-.*.-3&+ Ob_ >igj[]n jlipc^_m nb[n ihfs q[n_l []no[ffs
l_g[chcha ch [ mnl_[g ni g[chn[ch chmnl_[g `fiqm jolmo[hn ni [
m]b_^of_ _mn[\fcmb_^ \s nb_ Olc\_m mb[ff \_ ]iohn_^ [m [
]ihmogjncp_ om_+

Oi cffomnl[n_7 c` [ m]b_^of_ cm _mn[\fcmb_^ \s nb_ Olc\_m
jlipc^cha nb[n .)--- []l_*`__n mbiof^ l_g[ch ch [ j[lnc]of[l
mnl_[g ch [ ]ihmn[hn [giohn ch N_jn_g\_l) \on hi q[n_l cm ch
nb_ mnl_[g ch [ j[lnc]of[l s_[l ^olcha N_jn_g\_l) hi om_ cm
]iohn_^ `il N_jn_g\_l nb[n s_[l+ >ill_mjih^chafs) c` .)---
[]l_*`__n ^i_m l_g[ch ch nb_ mnl_[g `il N_jn_g\_l ch [ s_[l)
nb[n [giohn qiof^ \_ ]b[la_^ ni nb_ Olc\_m [m [ ]ihmogjncp_ om_
`il nb_ s_[l) _p_h c` hi mn[n_ q[n_l om_lm q_l_ []no[ffs
]oln[cf_^ ch N_jn_g\_l i` nb[n s_[l+
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%/& =[]ealioh^

Ob_ .650 [al__g_hn jlipc^_^ nb[n chmnl_[g `fiqm qiof^
hin ]iohn [m [ ]ihmogjncp_ om_+ Obcm q[m \_][om_ nb_ q[n_l
mn[sm ch nb_ Hcmmiolc Mcp_l msmn_g+ Ciq_p_l) qb_h q[n_l cm
l_m_lp_^ `il chmnl_[g `fiqm cn cm hin [p[cf[\f_ `il om_ ih nb_
ojmnl_[g jilncih i` nb[n nlc\on[ls+ %@+a+) Ol+ Iip_g\_l .0)
.651) jj+ 42*44+& Ob_ j[lnc_m ^cm]omm_^ ^icha [ mno^s [h^
m_nncha mig_ fcgcn ih chmnl_[g `fiqm) %ĉ ) jj+ 55*6.) ..3& \on
mch]_ nb_ >igj[]n q[m l_[^s `il jl_m_hn[ncih ni nb_ .652
G_acmf[nol_) ncg_ [h^ nb_ f[]e i` `_^_l[f `oh^cha jl_]fo^_^
nb[n+ %Ol+ E[h+ 5*6) .652) jj+ 0-*03&+ Ach[ffs) nb_ Olc\_m
[al__^ ni ]iohn nb_ chmnl_[g `fiqm [m [ ]ihmogjncp_ om_) mch]_
nb_s qiof^ ^_jlcp_ [h ojmnl_[g om_l i` nb[n ko[hncns i` q[n_l+
%Ol+ E[h+ /6) .652) j+ .1/& +

%0& =_h_`cnm ni nb_ Olc\_m

<fnbioab q_ \_fc_p_ nb[n nb_ Rchn_lm ?i]nlch_
ch]fo^_m [ lcabn ni _mn[\fcmb chmnl_[g `fiqm) nbcm b[m hin \__h
[\mifon_fs l_mifp_^ \s nb_ ][m_ f[q+ Ob_ >igj[]n [``il^m ni
chmnl_[g `fiqm nb_ m[g_ jlin_]ncih [m inb_l Olc\[f q[n_l
lcabnm+ Obcm g[e_m cn jimmc\f_ `il nb_ Olc\_m ni ch]iljil[n_
qcf^fc`_ il mjilnm `cmbcha p[fo_m chni [ q[n_l om_ jlial[g nb[n
qcff hin \_ nbl_[n_h_^ \s `onol_ omolj[ncih) mch]_ nb_ Nn[n_ cm
jl_p_hn_^ `lig _mn[\fcmbcha [hs h_q om_ qbc]b qiof^ ][om_ b[lg
ni nlc\[f `cmb [h^ qcf^fc`_ l_miol]_m jlin_]n_^ \s nb_ chmnl_[g
`fiqm+

B+ M<ODAD><ODJI) =DI?DIB @AA@>O) <I?
ADI<GDOT JA OC@ >JHK<>O

%<lnc]f_m QDD [h^ S&

%.& Nogg[ls i` >igj[]n jlipcmcihm

<lnc]f_ QDD _mn[\fcmb_m nb[n nb_ >igj[]n mb[ff \_]ig_
_``_]ncp_) `ch[f [h^ \ch^cha [m ni \inb nb_ Olc\_m [h^ nb_
Nn[n_ qb_h l[nc`c_^ \s nb_ Nn[n_ f_acmf[nol_ [h^ \s nb_ Olc\[f
@r_]oncp_ =i[l^ [h^ [jjlip_^ \s nb_ Eomnc]_ [h^ Dhn_lcil
?_j[lng_hnm+ M[nc`c][ncih cm cll_pi][\f_) [h^+nb_ >igj[]n
][hhin \_ gi^c`c_^ _r]_jn qcnb nb_ dichn f_acmf[ncp_ ]ihm_hn i`
nb_ Olc\_m [h^ nb_ Nn[n_+

Dgjiln[hnfs) [h^ ch ]ihnl[mn ni nb_ .650 >igj[]n)
]ihal_mmcih[f []ncih cm hin l_kocl_^ ni g[e_ nb_ >igj[]n
_``_]ncp_+ VCiq_p_l) nb_ >igj[]n ^i_m jlipc^_ nb[n >ihal_mm
gomn [onbilct_ nb_ Olc\_m ni g[le_n q[n_l+ Jnb_lqcm_) [hs
nl[hm`_l i` nbcm nlomn l_miol]_ gcabn \_ ]ihmc^_l_^ pic^ oh^_l
nb_ Dh^c[h Ol[^_ [h^ Dhn_l]iolm_ <]n+ Obom) ch <lnc]f_ SDD
N_]ncih =) nb_ mn[n_ f_acmf[nol_ j_ncncihm >ihal_mm `il nbcm
q[n_l g[le_ncha f_acmf[ncih+ R_ b[p_ hi [mmol[h]_) i` ]iolm_)
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nb[n >ihal_mm qcff _h[]n nbcm f_acmf[ncih+ =on nb_ Nn[n_ [h^
nb_ `_^_l[f _r_]oncp_ [a_h]c_m b[p_ [al__^ ni mojjiln cn+X

N_]ncih = i` <lnc]f_ QDD jlipc^_m nb[n nb_ >igj[]n
qcff \_ cgg_^c[n_fs ch]iljil[n_^ chni nb_ mn[n_ q[n_l ]ioln
^_]l__m ch [hs jli]__^cham ni [^do^c][n_ [hs lcabn ni nb_ om_
i` q[n_l ni qbc]b nb_ >igj[]n j_ln[chm+ Ob_ mn[n_ ]iolnm g[s
hin gi^c`s nb_ >igj[]n ch [hs g[hh_l+ <m hin_^) nb[n ][h \_
^ih_ ihfs \s nb_ dichn ]ihm_hn i` nb_ Nn[n_ G_acmf[nol_ [h^ nb_
Olc\[f @r_]oncp_ =i[l^+

Nch]_ >ihal_mm cm hin l_kocl_^ ni l[nc`s nb_ >igj[]n)
j[l[al[jb . i` N_]ncih = jlipc^_m nb[n nb_ Phcn_^ Nn[n_m mb[ff
ihfs \_ \ioh^ \s nb_ >igj[]n+qb_h cn cm ch]iljil[n_^ chni [
`ch[f mn[n_ ]ioln q[n_l ^_]l__+ Ob_ Phcn_^ Nn[n_m cm [ j[lns
ni [ff mn[n_ ]ioln ][m_m) mi nbim_ ^_]l__m qcff nb_h \_ `ch[f
[m ni nb_ Phcn_^ Nn[n_m+ <fmi) nb_ <nnilh_s B_h_l[f [m q_ff [m
nb_ N_]l_n[ls i` nb_ Dhn_lcil qcff [jjlip_ nb_ >igj[]n+ Ob_
<nnilh_s B_h_l[f$m []ncih \ch^m [ff `_^_l[f _r_]oncp_ [a_h]c_m)
mch]_ b_ cm nb_cl [nnilh_s+

K[l[al[jb / i` N_]ncih = jlipc^_m nb[n nb_ >igj[]n
qcff \_ `cf_^ [m [ jlijim_^ ]ihm_hn ^_]l__ ch nb_ nqi `_^_l[f
]ioln ][m_m qbc]b nb_ Phcn_^ Nn[n_m [h^ nb_ Olc\_m \_a[h ch
.646 c` nb_ mn[n_ ]iolnm [l_ b_f^ ni \_ ch[^_ko[n_ il ni f[]e
dolcm^c]ncih ip_l [hs i` nb_ q[n_l lcabnm [mm_ln_^ ch nb_
`_^_l[f ][m_m+ D`) ih nb_ inb_l b[h^) nb_ mn[n_ q[n_l ]iolnm
[l_ ^_n_lgch_^ ni b[p_ dolcm^c]ncih [h^ \_ [^_ko[n_ ch [ff
l_mj_]nm ni [^do^c][n_ [ff lcabnm [mm_ln_^ ch nb_ `_^_l[f
][m_m) nb_ Olc\_m [al__ ni ^cmgcmm nb_cl ]f[cgm ch nbim_ ][m_m+

Ob_ dolcm^c]ncih [h^ [^_ko[]s i` nb_ mn[n_
jli]__^cham cm hiq \_cha ]ihmc^_l_^ \s nb_ Hihn[h[ Nojl_g_
>ioln+ D` nb[n ]ioln il nb_ Phcn_^ Nn[n_m Nojl_g_ >ioln ih
l_pc_q bif^m nb_ mn[n_ jli]__^cham ch[^_ko[n_ il f[]echa ch
dolcm^c]ncih ch [hs l_mj_]n) nb_ Olc\_m ][h nb_h `cf_ nb_
>igj[]n ch `_^_l[f ]ioln [m [ jlijim_^ ]ihm_hn ^_]l__ ni _hmol_
`ch[fcns i` nb_ >igj[]n+ Jnb_lqcm_) nb_ >igj[]n ]iof^ hin \_
`cf_^ ch nb_ `_^_l[f ]ioln ][m_m+

<lnc]f_ S jlipc^_m nb[n nb_ >igj[]n mb[ff \_ \ch^cha
ojih nb_ Nn[n_ [h^ [ff j_lmihm ]f[cgcha q[n_l oh^_l nb_ f[qm i`
nb_ Nn[n_) [h^ ojih nb_ Olc\_m [h^ [ff j_lmihm ]f[cgcha q[n_l
\s pclno_ i` nlc\[f il `_^_l[f f[q ih nb_ M_m_lp[ncih+ <lnc]f_
S jlipc^_m _rjl_mmfs nb[n nb_ >igj[]n qcff \ch^ [ff mo]]_mmilm
ch chn_l_mn ni Dh^c[h [ffinn__m ]f[cgcha [ q[n_l lcabn oh^_l
`_^_l[f f[q+ Ob_m_ lcabnm) [m hin_^ jj+ .-*..) 03) mojl[) [l_
]iohn_^ [m j[ln i` nb_ Olc\[f R[n_l Mcabn [h^ [^gchcmn_l_^ [h^
^_n_lgch_^ \s nb_ Olc\_m+ K[l[al[jb / i` N_]ncih < jlipc^_m
nb[n nb_ mn[n_ ]iolnm mb[ff hin b[p_ dolcm^c]ncih ni [^do^c][n_
il ^_]l__ nb_m_ lcabnm+



-(

N_]ncih = i` <lnc]f_ S jlipc^_m nb[n nb_ jlipcmcihm
i` nb_ >igj[]n moj_lm_^_ [ff ch]ihmcmn_hn jlipcmcihm i` Hihn[h[
mn[nonils il ]iggih f[q) hiq il ch nb_ `onol_+ Obcm cm [m
\li[^ [ jl__gjncih [m jimmc\f_) ni \_ mol_ nb_ >igj[]n ][hhin
\_ gi^c`c_^ \s nb_ f_acmf[nol_) _p_h ch[^p_ln_hnfs+ < mj_]c`c]
jlipcmcih ch nb_ Hihn[h[ >i^_ cm moj_lm_^_^ ni \_ ]_ln[ch cn
^i_m hin chn_l`_l_ qcnb ij_l[ncih i` nb_ Eichn =i[l^ jlipc^_^
ch <lnc]f_ QD+

%/& =[]ealioh^ i` j[lnc]of[l jlipcmcihm

Himn i` nb_ [\ip_ jlipcmcihm q_l_ hin ]ihnlip_lmc[f+
Alig nb_ mn[ln) `il _r[gjf_) \inb nb_ Olc\_m [h^ nb_ Nn[n_
[al__^ nb[n nb_ >igj[]n mbiof^ \_ cll_pi][\f_) \ch^cha ih \inb
j[lnc_m [h^ [ff q[n_l om_lm ]f[cgcha oh^_l nb_g) [h^ hin
mo\d_]n ni gi^c`c][ncih _r]_jn \s dichn f_acmf[ncp_ ]ihm_hn i`
nb_ j[lnc_m+ %@+a+) Ol+ ?_]+ ./) .65-) jj + 4.) 44+& R_
^cm]omm \_fiq nb_ jlipcmcihm qbc]b ^c^ chpifp_ mig_ ^cm]ommcih
ch nb_ h_ainc[ncihm+

M_gip[f i` ]ihal_mmcih[f l[nc`c][ncih l_kocl_g_hn7
Ob_ Olc\_m ola_^ ch .65/ nb[n mch]_ nb_ >igj[]n qiof^ \_
ch]iljil[n_^ chni ]ioln ^_]l__m) nb_ j[lnc_m [h^ [ff j_lmihm
]f[cgcha nblioab nb_g qiof^ \_ \ioh^ [h^ ]ihal_mmcih[f
l[nc`c][ncih qiof^ \_ ohh_]_mm[ls+ >b[clg[h Gi\f_ \_fc_p_^)
biq_p_l) nb[n nb_ mn[n_ mn[non_ l_kocl_^ nb_ >iggcmmcih ni
chmcmn ih ]ihal_mmcih[f l[nc`c][ncih+

Dh .652) biq_p_l) Hihn[h[ N_h[n_ =cff /5 l_gip_^ nbcm
mn[n_ f[q l_mnlc]ncih+ Ob_ Dhn_lcil [h^ Eomnc]_ ?_j[lng_hnm
[al__^ nb[n nb_ >igj[]n ^c^ hin l_kocl_ l[nc`c][ncih \s
>ihal_mm ch il^_l `il nb_ ]ihm_hn ^_]l__) [`n_l \_cha mo\gcnn_^
ni nb_ ]ioln) ni \_ \ch^cha [h^ cgjf_g_hn_^+ %Ol+ E[ho[ls 5)
.652) jj+ 1/*12) 2.*2/) 4-*40&+ Obcm l_[mihcha m[ncm`c_^ nb_
Nn[n_ >iggcmmcih) [h^ nb_ l_kocl_g_hn `il ]ihal_mmcih[f
l[nc`c][ncih q[m ^lijj_^+ %Ol+ E[ho[ls /5) .652) jj+ 4*6+&

Dh]iljil[ncih i` >igj[]n chni ]ioln ^_]l__m7 Ob_
Olc\_m$ jlijim[f q[m nb[n nb_ >igj[]n \_ `cf_^ [m [ ^_]l__ ch
\inb nb_ mn[n_ [h^ `_^_l[f ]iolnm ch qbc]b nb_ q[n_l fcnca[ncih
cm j_h^cha+ %Ol+ E[h+ 5*6) .652) jj+ .148 Ol+ E[h+ /5*/6)
.652) jj+ 16*22+& Ob_ Nn[n_ chmcmn_^ nb[n nb_ Nojl_g_ >ioln
^_]cmcih ch <lctih[ p+ N[h >[lfim <j[]b_ Olc\_) P+N+

b .-0 N+>n+ 0/-. %.650& b[^ m_nnf_^ nbcm ko_mncih ch `[pil
i` [ffiqcha nb_ mn[n_ ]ioln ni jli]__^ _r]fomcp_fs i` [hs
`_^_l[f dolcm^c]ncih+ Ob_ Olc\_m `ch[ffs [al__^ nb[n nb_

N__) _+a+) Cch^_lfc^_l p+ G[Kf[n[ # >b_lls >l__e ?cn]b
>i+) 0-1 P+N+ 6/ %.605&8 Koa_n Nioh^ Bcffh_nn_lm <mm$h p+
Phcn_^ Nn[n_m ?cmnlc]n >ioln) 240 A+/^ ../0 %6nb >cl+ .645&+



-)

>igj[]n qiof^ cgg_^c[n_fs \_ `cf_^ domn ch mn[n_ ]ioln) ih nb_
]ih^cncih nb[n c` nb_ Hihn[h[ Nojl_g_ >ioln) il nb_ Phcn_^
Nn[n_m Nojl_g_ >ioln) mbiof^ `ch^ nb_ mn[n_ jli]__^cham
ch[^_ko[n_ il nb[n nb_ mn[n_ ]iolnm f[]e dolcm^c]ncih ch [hs
l_mj_]n ip_l [hs lcabnm [mm_ln_^ ch nb_ `_^_l[f ][m_m) nb_
>igj[]n qcff nb_h \_ `cf_^ [m [ jlijim_^ ]ioln ^_]l__ ch
`_^_l[f ]ioln ni _hmol_ cnm `ch[fcns+

>igj[]n moj_lm_^_m ch]ihmcmn_hn mn[n_ f[q7 Ob_
j[lnc_m q[hn_^ ni \_ mol_ nb_ >igj[]n ip_llc^_m [hs jl_m_hn il
`onol_ jlipcmcih i` mn[n_ mn[nonils il ]iggih f[q nb[n ]iof^ \_
ch]ihmcmn_hn qcnb cn+ Rcnb nbcm ]ihmc^_l[ncih ch gch^) <lnc]f_
S = q[m ^l[`n_^) qbc]b _mn[\fcmb_m nb_ >igj[]n'm jli]_^ol_m
ip_l [hs ch]ihmcmn_hn f[q+ Ob_ j[lnc_m chn_h^ nbcm jlipcmcih
ni \_ [jjfc_^ \li[^fs+ Nch]_ nb_ >igj[]n ][h ihfs \_ gi^c`c_^
\s dichn []ncih i` \inb f_acmf[nol_m) cn moj_lm_^_m [hs
ch]ihmcmn_hn jlipcmcih ch f[q hiq il ch nb_ `onol_+

Jh_ j[lnc]of[l jl_m_hn mn[nonils jlipcmcih q[m i`
]ih]_lh ni nb_ Olc\_m+ Hihn[h[ b[m h_p_l [^ijn_^ nb_ Phc`ilg
<l\cnl[ncih <]n) [h^ nb_ Nn[n_ Nojl_g_ >ioln b[m chn_ljl_n_^
nbcm jlipcmcih [m l_h^_lcha pic^ ]_ln[ch [l\cnl[ncih
[al__g_hnm+ Ob_ Olc\[f h_ainc[nilm jichn_^ ion nb_ h__^ ni
g[e_ ]f_[l nb[n mn[non_m [h^ ][m_ f[p8 gomn hin \_ [jjfc_^ mi [m
ni chp[fc^[n_ nb_ Eichn =i[l^ jlipcmcihm i` nb_ >igj[]n+ %Ol+
A_\+ /4) .652) jj+ 04*05+&

=ch^cha hih*Dh^c[h mo]]_mmilm ni Dh^c[h [ffinn__m+
Dn q[m [fq[sm [al__^ nb[n nb_m_ j_lmihm' `_^_l[f f[q lcabnm
qiof^ \_ ch]fo^_^ ch nb_ >igj[]n) nl_[n_^ [m j[ln i` nb_ Olc\[f
R[n_l Mcabn [h^ mo\d_]n_^ ni nlc\[f [^gchcmnl[ncih+ Ob_
j[lnc_m ^cm]omm_^ jl_]fo^cha [hs `olnb_l mn[n_ ]ioln
]ihmc^_l[ncih i` nb_cl `_^_l[f f[q ]f[cgm ch .65/+ Obcm g[nn_l
q[m hin l_mifp_^) [h^ q[m l[cm_^ [a[ch \s nb_ Olc\_m ch .651+
%Ol+ Iip+ .0) .651) jj+ 4/*42+& Ob_ Nn[n_ aal__^ ni jl_]fo^cha
mn[n_ ]ioln dolcm^c]ncih ip_l nb_m_ ]f[cgm+

%0& =_h_`cnm ni nb_ Olc\_m

Ob_ l_gip[f i` ]ihal_mmcil`[f l[nc`c][ncih [pic^m
^_f[s+ Ob_ >igj[]n \_]ig_m \ch^cha [h^ _``_]ncp_ qb_h `cf_^ ch
mn[n_ ]ioln [`n_l l[nc`c][ncih \s \inb j[lnc_m+ Obcm mbiof^ \_
[]]igjfcmb_^ ch .652+ <fmi jimmc\f_ ]ihnlip_lms ch >ihal_mm cm
[pic^_^+

46H+>+<+ /5*/*4-5+ N__ K[fg_l Nn__f Nnlo]nol_m p+
R_mn_]b) Dh]+) 251 K+/^ .2/ %Hihn+ .645&+

3+G_nn_l i` <mmcmn[hn <nnilh_s B_h_l[f >f[s Ngcnb ni
>igj[]n >iggcmmcih >b[clg[h H]Jg\_l) E[ho[ls /0) .652+
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Ob_ Olc\_m [l_) i` ]iolm_) \_h_`cnn_^ \s nb_
jlipcmcihm l_koclcha [jjlip[f i` nb_ Olc\[f @r_]oncp_ =i[l^ ni
[hs >igj[]n gi^c`c][ncih) [h^ moj_lm_^cha [m \li[^fs [m
jimmc\f_ [hs jl_m_hn il `onol_ ch]ihmcmn_hn jlipcmcihm i` mn[n_
f[q+

Ob_ jl_]fomcih i` [hs `olnb_l jimmc\f_ mn[n_ ]ioln
dolcm^c]ncih ip_l `_^_l[f f[q ]f[cgm i` hih*Dh^c[h mo]]_mmilm
ch chn_l_mn ni Dh^c[h [ffinn__m ]ih`clgm nlc\[f dolcm^c]ncih ni
^_n_lgch_) nbim_ ]f[cgm [h^ l_gip_m jimmc\f_ oh]_ln[chns ch nb_
mn[n_ ]ioln fcnca[ncih+

C+ @SKG<I<ODJI JA JOC@M KMJQDNDJIN

<lnc]f_ QDDD jlipc^_m nb[n nb_ >igj[]n qcff hin \_
]ihmnlo_^ il chn_ljl_n_^ ni7

%.& _mn[\fcmb nb_ lcabnm i` [hs inb_l Dh^c[h nlc\_;
%/& jl_]fo^_ nb_ Olc\_m il [hs Dh^c[h `lig []koclcha+il
_r_l]cmcha q[n_l lcabnm oh^_l mn[naYf[q \s jol]b[m_ i` [ lcabn
il i` f[h^ ionmc^_ nb_ M_m_lp[ncih il \s [jjfc][ncih ni nb_
Nn[n_ oh^_l mn[n_ f[q; %0& jl_]fo^_ nb_ Olc\_m il [hs Dh^c[h
`lig []koclcha il _r_l]cmcha q[n_l lcabnm oh^_l mn[n_ f[q ih
nb_ M_m_lp[ncih \s jol]b[m_aY` [h _rcmncha q[n_l lcabn il f[h^
ni qbc]b cn cm [jjoln_h[hn) il \s [jjfc][ncih ni nb_ Nn[n_ c`
nb_ Olc\[f q[n_l lcabn cm `offs oncfct_^) %1& ^_n_lgch_ nb_
l_f[ncp_ lcabnm i` om_lm qcnbch nb_ Nn[n_ il i` nlc\[f om_lm;
%2& jl_]fo^_ nb_ j[lnc_m `lig fcnca[ncha g[nn_lm hin l_mifp_^
\s nb_ >igj[]n; %3& [onbilct_ [hs n[echa i` p_mn_^ q[n_l
lcabnm; %4& ]l_[n_ il ^_hs mo\mn[hncp_ lcabnm nblioab b_[^cham

Obcm jlipcmcih g_[hm nb_ Olc\_m b[p_ nb_ m[g_ lcabn [m
[hs j_lmih ionmc^_ nb_ M_m_lp[ncih ni om_ q[n_l oh^_l mn[n_
f[q+ Ob[n cm) i` ]iolm_) nb_ f[q; nb_ Nn[n_ ]iof^ hin
^cm]lcgch[n_ [a[chmn nb_ Olc\_m+

]̂
Gce_ nb_ cgg_^c[n_fs jlcil jlipcmcih) nbcm ]f[om_ g_[hm

nb[n nb_ Olc\_m) fce_ [hs inb_l j_lmih) g[s jol]b[m_ q[n_l
lcabnm %qcnb il qcnbion \oscha f[h^& qcnbch nb_ M_m_lp[ncih+
Pm_m i` q[n_l mi []kocl_^ qcnbch nb_ M_m_lp[ncih mb[ff ]iohn [m
j[ln i` nb_ Olc\[f R[n_l Mcabn+ Dgjiln[hnfs) oh^_l nbcm [h^
nb_ jl_pciom jlipcmcih nb_ Olc\_m ]iof^ \os oj [h^ _cnb_l om_
il l_ncl_ q[n_l lcabnm jlin_]n_^ oh^_l <lnc]f_ DQ+

J  0 $

Obcm jlipcmcih ]ill_f[n_m qcnb <lnc]f_ Q > %0& )
^cm]omm_^ mojl[ j+ 04+
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0 ,il ][jncihm om_^ ch nb_ >igj[]n; il %5& jl_do^a_ biq nb_
Olc\_m$ lcabnm qcff \_ ]iohn_^ ch [hs chn_lmn[n_ [jjilncihg_hn
i` nb_ Hcmmiolc Mcp_l =[mch+ Dh N_]ncih = i` <lnc]f_ QDDD)
\inb nb_ Olc\_m [h^ nb_ Nn[n_ l_m_lp_ [ff inb_l lcabnm+

<lnc]f_ DS mj_]c`c][ffs jlipc^_m nb[n nb_ Olc\[f
R[n_l Mcabn ]ih`clg_^ ch <lnc]f_ DDD cm `ch[f [h^ ]ih]fomcp_+
Dh <lnc]f_ DS) nb_ Olc\_m [fmi l_fchkocmb [hs ]f[cgm ni nb_ om_
i` q[n_l oh^_l `_^_l[f f[q [h^ [ff [\ilcach[f q[n_l lcabnm
inb_l nb[h nb_ lcabnm ]ih`clg_^ ch <lnc]f_ DDD+

<lnc]f_ SD jlipc^_m nb[n c` [hs j[ln i` <lnc]f_ DDD
%nb_ Olc\[f R[n_l Mcabn&) DQ %Klin_]ncih i` Pm_m Ph^_l Nn[n_
G[q&) QDD %Ach[fcns [h^ @``_]ncp_h_mm& [h^ DS %Olc\[f
M_fchkocmbg_hn i` Jnb_l R[n_l >f[cgm& cm b_f^ chp[fc^) _cnb_l
nb_ Olc\_m il nb_ Nn[n_ g[s qcnb^l[q `lig nb_ >igj[]n \s []ncih
i` nb_cl f_acmf[nol_ qcnbch ih_ s_[l i` nb_ chp[fc^[ncih+ =on
c` [hs inb_l jlipcmcih cm chp[fc^[n_^) nb[n jlipcmcih mb[ff \_
 m_p_l_^) il mcgjfs _fcgch[n_^) `lig nb_ >igj[]n mi nb[n nb_
l_mn i` nb_ >igj[]n qcff l_g[ch ch `off `il]_+

<lnc]f_ SDD ^_[fm qcnb f_acmf[ncih h_]_mm[ls ni acp_
nb_ >igj[]n `off _``_]n+ Dh N_]ncih <) nb_ Olc\_m [h^ Nn[n_
[al__ ni _h[]n [hs `onol_ f_acmf[ncih h_]_mm[ls ni _``_]no[n_
nb_ jlipcmcihm [h^ joljim_m i` nb_ >igj[]n) [h^ ni jlin_]n cn
`lig ]b[ff_ha_ [h^ [nn[]e+ N_]ncih = jlipc^_m nb[n nb_ mn[n_
f_acmf[nol_ mb[ff j_ncncih >ihal_mm ni _h[]n [ `_^_l[f q[n_l
g[le_ncha [onbilct[ncih `il nb_ Olc\_m+

51Obcm jlipcmcih g_[hm nb[n c` [ b_[^cha il ][jncih i` nb_
>igj[]n ]ih`fc]nm qcnb f[hao[a_ ch nb_ \i^s i` nb_ >igj[]n) nb_
f[hao[a_ ch nb_ \i^s ]ihnlifm [m c` nb_ b_[^cha il ][jncih ^c^
hin _rcmn+ Ob_ b_[^cham [h^ ][jncihm [l_ `il ]ihp_hc_h]_ ihfs)
[h^ ^i hin ]l_[n_ mo\mn[hncp_ lcabnm+

5YR[n_lm i` chn_lmn[n_ mnl_[gm ][h \_ [jjilncih_^ [giha
nb_ p[lciom mn[n_m i` [ =[mch \s <]n i` >ihal_mm) \s ]igj[]nm
\_nq__h nb_ mn[n_m l[nc`c_^ \s >ihal_mm) il \s nb_ ]iolnm+ Ob_
Olc\[f R[n_l Mcabn [m ko[hnc`c_^ \s nb_ >igj[]n qcff \_
ch]iljil[n_^ chni ]ioln ^_]l__m [h^ cm nbom i` ]iolm_ [m
\ch^cha ch [hs chn_lmn[n_ [jjilncihg_hn [m [hs inb_l ]ioln
^_]l__+ Ob_ _[lfs jlcilcns ^[n_ i` nb_ Olc\_m$ lcabn _hmol_m
cnm m[ncm`[]ncih c` mbiln[a_m i]]ol+

Ob_ Phcn_^ Nn[n_m chmcmn_^ ih nbcm jlipcmcih \_][om_ cn
qcmb_^ ni f_[p_ ij_h qb_nb_l il hin nb_ Olc\_m$ lcabnm mbiof^
\_ ]iohn_^ [m j[ln i` nb_ Nn[n_$m mb[l_ ch [hs chn_lmn[n_
[jjilncihg_hn) il m_j[l[n_fs `lig nb_ Nn[n_$m mb[l_+
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Ob_ nlc\[f h_ainc[ncha n_[g l_]igg_h^m nb[n nb_
>igj[]n \_ l[nc`c_^ \s nb_ Olc\[f @r_]oncp_ =i[l^+

Ob_ jlijim_^ >igj[]n cm hin ]b[ha_^ ch mo\mn[h]_ `lig
nb_ _mm_hnc[f ]igjih_hnm i` nb_ .650 [al__g_hn+ Dn _gjb[mct_m
nb_ om_ i` nb_ Hcmmiolc Mcp_l `il _r_l]cm_ i` nb_ Olc\_m'
l_m_lp_^ q[n_l lcabnm+ Ob_ Hcmmiolc Mcp_l cm i` ]iolm_ nb_
f[la_mn miol]_ i` q[n_l ih nb_ M_m_lp[ncih+ Dn cm \p `[l nb_
\_mn ko[fcns q[n_l+ <h^ Ç ohfce_ mnl_[gm mo]b [m nb_ Hcfe)
Kijf[l [h^ =ca Ho^^s Ç cn cm [fq[sm [p[cf[\f_ nblioabion nb_
mogg_l gihnbm ch ^_j_h^[\f_ ko[hncnc_m) _p_h ch q[n_l mbiln
s_[lm+

Ob_ ip_l[ff [giohn i` nb_ Olc\_m' lcabnm cm \s `[l
nb_ f[la_mn [giohn i` q[n_l _p_l ^_n_lgch_^ ni \_ l_m_lp_^ ni
[hs Dh^c[h nlc\_+ Ob_Olc\_m$ [onbilcns ni [^gchcmn_l nb_ om_
i` nbcm q[n_l cm jlin_]n_^ \s nb_ >igj[]n) [h^ nb_ Eichn =i[l^
qcff chcnc[ffs l_mifp_ [hs ^cmjon_m \_nq__h nb_ Olc\_m [h^ nb_
Nn[n_) il \_nq__h nlc\[f q[n_l om_lm [h^ nb_ mn[n_ om_lm+ Ob_
Olc\_m$ lcabn ni nl[hm`_l q[n_l lcabnm Ç ni g[le_n+q[n_l Ç cm
[fmi ]ih`clg_^ ch nb_ >igj[]n+ Dn cm hin ]_ln[ch qb_nb_l
]iolnm qiof^ l_]iahct_ nb[n g[le_ncha jiq_l) \on nb_ >igj[]n
jlipc^_m cn+ D` mcahc`c][hn q[n_l mbiln[a_m _p_l ^_p_fij ch
nb_ ojj_l Hcmmiolc Mcp_l) _cnb_l i` [ jbsmc][f h[nol_ il
\_][om_ i` [ f_a[f [jjilncihg_hn [giha nb_ mn[n_m) nbcm ]iof^
\_]ig_ [ p_ls p[fo[\f_ lcabn+

=s _gjb[mctcha nb_ Hcmmiolc Mcp_l) nb_ jlijim_^
>igj[]n ^i_m [ffiq _rcmncha om_m oh^_l mn[n_ f[q ni ]ihncho_ ih
nb_ M_m_lp[ncih nlc\on[lc_m [h^ alioh^ q[n_l miol]_m+ Obcm
g_[hm nb[n ohf_mm _rj_hmcp_ q[n_l mnil[a_ jlid_]nm [l_
]ihmnlo]n_^ ih nb_ nlc\on[lc_m fce_ nb_ Kijf[l [h^ =ca Ho^^s)
il alioh^ q[n_l cm _]ihigc][ffs [h^ f_a[ffs [p[cf[\f_)
cllca[ncih i` Dh^c[h f[h^m qcff jli\[\fs ]_hn_l ih nb_ mionb_lh
j[ln i` nb_ M_m_lp[ncih+

D` nb_ >igj[]n q_l_ hin [^ijn_^) [h^ nb_ ][m_m q_l_
fcnca[n_^) cn cm gil_ fce_fs nb[h hin nb[n nb_ Olc\_m qiof^
jl_p[cf ip_l gimn c` hin [ff _rcmncha om_lm ih nb_ Kijf[l) =ca
Ho^^s) [h^ inb_l nlc\on[lc_m+ Rcnb cnm jlcil lcabnm oh^_l nb_
Rchn_lm ?i]nlch_) nb_ Olc\_m ]iof^ ]on nb_m_ om_m i`` qb_h_p_l
cn b[m [ `_[mc\f_ om_ `il nb_ q[n_l+ =on [m hin_^ [\ip_) nb_
nin[f []l_[a_m [h^ [giohnm i` q[n_l nb[n ]iof^ \_ a[ch_^ ni nb_
Olc\_m [l_ mg[ff l_f[ncp_ ni nb_ [giohnm jlipc^_^ nb_ Olc\_m ch
nb_ >igj[]n+ Ob_ nin[f ]ihmogjncp_ om_m jlin_]n_^ ih [ff nb_
nlc\on[lc_m `il j_lmihm ]f[cgcha oh^_l mn[n_ f[q [l_ [\ion
12)--- []l_*`__n+ Obcm q[n_l m_lp_m [\ion .6)--- []l_m
l_aof[lfs [h^ [hinb_l .0)--- []l_m qcnb mojjf_g_hn[f q[n_l
mjl_[^cha+ =s ]ihnl[mn) nb_ >igj[]n jlipc^_m nb_ Olc\_m qcnb [
]ihmogjncp_ om_ i` ip_l 2--)--- []l_*`__n) [h^ [ ^cp_lmcih i`
ip_l .)---)--- []l_*`__n j_l s_[l+ Dh iol pc_q) nb_h) nb_
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Olc\_m ]f_[lfs a[ch mi go]b gil_ ip_l[ff oh^_l nb_ >igj[]n nb[h
qiof^ \_ jli^o]_^ \s fcnca[ncih nb[n jlin_]ncha _rcmncha om_m
\h nb_ nlc\on[lc_m [h^ ni alioh^ q[n_l cm domnc`c_^ ni m_]ol_
nb_m_ a[chm+

Ob_ nlc\[f [nnilh_sm) Nihimes) >b[g\_lm # N[]bm_)
b[p_ l_]igg_h^_^ []]_jn[h]_ i` nb_ >igj[]n+ Ob_s b[p_ mn[n_^
[m `iffiqm7

R_ _gjb[mct_) [m q_ ^c^ qb_h nb_ .650
[al__g_hn q[m \_`il_ sio) nb[n q_ qiof^
h_p_l ola_ []]_jn[h]_ i` nbcm >igj[]n c` q_
q_l_ hin [\mifon_fs ]ih`c^_hn nb[n nb_
Olc\_m qcff) ip_l[ff) []bc_p_ [n f_[mn [m
go]b oh^_l nb_ >igj[]n [m \s fcnca[ncih+
Ob_l_ [l_ ][m_m qb_l_ f[qs_lm gcabn
l_]igg_h^ [ m_nnf_g_hn nb[n []bc_p_m f_mm
nb[h ]ihncho_^ fcnca[ncih qiof^ jli^o]_+
=on nb_m_ [l_ hin nb[n miln i` ][m_+ Ob_m_
][m_m) il nbcm >igj[]n c` []]_jn_^ [h^
l[nc`c_^) qcff _mn[\fcmb `il_p_l nb_ q[n_l
lcabnm i` nb_ Olc\_m [h^ nbcm M_m_lp[ncih+
R[n_l cm jli\[\fs ch nb_ fiha loh siol gimn
p[fo[\f_ l_miol]_+ Dn cm _mm_hnc[f ni siol
fiha*n_lg _]ihigc] ^_p_fijg_hn+ =_][om_ i`
nb_ pcn[f cgjiln[h]_ i` siol q[n_l lcabnm)
q_ qiof^ hin mojjiln nbcm >igj[]n Ç [m q_
^i Ç ohf_mm q_ q_l_ ]_ln[ch nb[n nb_
_hncl_ [al__g_hn ]ih`clgm [n f_[mn [m go]b
`il nb_ Olc\_m [m ]iof^ \_ []bc_p_^ \s
fcnca[ncih+ R_ [l_ ]ih`c^_hn nb[n cn ^i_m+

Ob_ >igj[]n cm i` ]iolm_ ^c``_l_hn `lig qb[n ]iof^ \_
[]bc_p_^ ch fcnca[ncih+ Jp_l[ff) nb_ nlc\[f h_ainc[ncha n_[g
\_fc_p_m cn cm go]b \_nn_l `il nb_ Olc\_m nb[h [hs jf[omc\f_
l_mofn ch ]ioln+ R_ nb_l_`il_ l_]igg_h^ nb[n cn \_ l[nc`c_^+
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